Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".
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Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".

Mporpammy omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTenbHoe otaeneHue), 1Y Sippel@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMIMeTeHLMn npuobpeTtaeMoi KOMNETEeHLUN
OK-10 CNOCOBHOCTbIO K MO3HABATENbHOW AESTeNbHOCTU
MK-20 CrMocobHOCTbO NPUHMMATL YHacTue B Hay4YHO-UCCNenoBaTeNbCKUX paspaboTkax no

NpochuIo NOArOTOBKU: CUCTEMATU3MPOBATL MHAOPMALMIO MO TEME UCCNed0BaHWNM,
NPUHMMATb y4acTue B aKCnepumeHTax, obpabatbiBaTb NOMyYeHHbIE OaHHbIE

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

-TeopeTnYeckne OCHOBbI Onst ry6oKoro NoHUMaHMS MEXaHU3MOB OCHOBHbIX (O13MKO-XMMUYECKUX NPOLIECCOB,
npoTekawwmnx B atmocgepe, rmgpocdgoepe 1 noyse,

-XapakTepucTrKK NPoLECcCcoB TpaHcdopMaumm 1 Murpaumnm npuMecei NPUPOLHOro N aHTPOMnoreHHoro
NPOUCXOXOEHNS B OKpyXatoLlen cpene,

-PU3MKO-XUMMYECKME acnekTbl rNobanbHbIX 3KONOrM4yeckmx npobnem,
-BNNSIHME aHTPOMOreHHOM OeATeNbHOCTU Ha KPyroobopoThl 31IEMEHTOB B MpUpoae.

JlonxeH ymeThb:

-MPUMEHATb NONYYEHHbIE 3HAHNS ONS PEWEHNS KOHKPETHBIX HAaYYHbIX N NPaKTUYECKNX 3a4ay,

-MCNONb30BaThb Ha NPaKTUKe OCHOBHbIE METOObI TEOPETUYECKOrO M 3KCNEPUMEHTANBHOIO UCCNEef0BaHNS B XUMUK;
-pelatb 3ajayn Ha onpeneneHne coaepxaHus npMmeceli B pasnnyHbix cpenax (atmocdpepe, rugpocdepe, noyse).

JonxeH Bnagetb:

-TEOPETUYECKOro UCCNEeLOBaHVS U aHaNn3a B XMMUW OKPYXXalolWen cpebl;

-OLLEHKU YUCNEHHDBIX NOPSAKOB BEMMYMH, XapakTePHbIX 4SS XUMUW OKPYXatolWei cpenbl;

-NPVYIMEHEHNS 3aKOHOB, NMOHATUA U MOAENEl KNacCUYECKOM 1 COBPEMEHHOM XUMMM K 0B bEKTaM OKpyXalollein cpebl;
-3KCnepuMeHTanbHoi paboTbl ¢ 060pyLoBaHMEM NAbopaTOPUM XMMUM OKPYXKaIoLWer cpeip.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTb:
NPUMEHATb Pe3ynbTaThl 0CBOEHUS ANCUMNANHBI B NPOXECCUOHANbHON OesTeNbHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.6.16 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpazosatenbHoli nporpammbl 20.03.01 "TexHocepHas 6esonacHocTb (OxpaHa NpupoaHON cpeabl 1
pecypcocbepexeHune)" n oTHOCUTCS K 6a30Bol (06LenpoddeccuoHanbHOM) YacTu.

OcBauBaetcs Ha 3, 4 kypcax B 6, 7 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmemM Kosim4ecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenieM (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb AUCLIMIMANHBI COCTABASET 8 3a4eTHbIX(ble) eauHML(bl) Ha 288 yaca(oB).

KoHTakTHasi paboTa - 108 yaca(oB), B TOM uncne nekumm - 54 yaca(oB), npaktuyeckme 3aHatus - 18 yaca(os),
nabopatopHble paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 144 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMNHBI: 3K3aMeH B 6 ceMecTpe; 3a4eT B 7 ceMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AucUUnNAnHe (MOOYNI0)

am PAEKTPOHHBH
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Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl
Tema 1. lNpenmet n cooepxaHve
1. |anucumnnmHbl. Stanbl XMMUYECKO 6 4 2 0 16
9BOMOLIMN.
Tema 2. CocTtaB 1 cTpoeHne
2- larmoccpepsi. 6 10 6 4 22
3. [Tema 3. Xummnsa ctpartoccepsb. 6 8 4 0 22
Tema 4. Xumunyeckne npespaleHms B
4. TpONOCHEpe. 6 10 4 14 28
Tema 5. PaguoHyknungpl B
5. oKpyxarouen cpege 6 4 2 0 20
Tema 6. DU3NKO-XUMHNYECKME
6. npouecchl B rmgpocgoepe 7 6 0 8 12
Tema 7. ®U3MKO-XMMNYeCKue
7. npoLieccobl B no4yse. 7 4 0 6 8
Tema 8. Ocobo onacHble
8. MONMOTaHTLI B OKpYyXatowei cpene. / 4 0 2 6
Tema 9. Murpauus un
9. [TpaHcdopmauns npumecen B 7 2 0 0 5
oKkpyxarolen cpeme.
Tema 10. VicToyHmkm, npoueccsl
10.|TpaHchopMaLnm 1 CToKa TOKCUYHBIX 7 2 0 2 5
coenMHeHul B BbITy.
Ntoro 54 18 36 144

4.2 CopepxaHue aucCUUMNIUHLI (MOBYNSA)
Tema 1. NMpeamet 1 coaepxaHne AUCLUMIUHDBI. DTarnbl XMMUYECKON 3BOMIOLUM.

Mpenmet n cogepxaHne oucumnamHbl "Xummus okpyxaroueri cpepl”, eé cBs3b ¢ apyrummn Haykamm. CoBpeMeHHble
npeacTaBneHns 0 BO3HNKHOBEHUN BceneHHon n Xuann Ha nnaHete 3emns. OCHOBHbIE 3Tarnbl XMMUYECKOW SBOMOLIMUN.

Tema 2. CocTaB M cTpoeHUue atMmocepbl.

CocTaB atMocdpepsbl, CogepXXaHne MUKPO- 1 Makporpumecel, crnocobbl BbIpaXXeHNs Nx KOHUeHTpauuin. CTpoeHne
aTMocdoepsbl: Tponocdepa, cTparocgepa, Mesocdpepa, Tepmocapepa. 3aBMCUMOCTY OABNEHNS 1 TeMNepaTypbl
aTtMocapepbl OT BbICOTbI Ha 4 NOBEPXHOCTbIO OKeaHa,

MoHocgpepa 3emnu.

®dopmmpoBaHme noHocoepbl 3emnu. ObpasoBaHne 1 ABUXEHUE 3aPSXKEHHbIX 4acTul B MOHOCHpepe. XuMmyeckme
peakuuu B MoHocepe.

Tema 3. Xumus ctpatocdpepbl.

O30H B atMocepe. O30HOBLIV cnoi nnaHeTsl. MNMpouecchl 06pasoBaHns 1 rnbenu 03oHa. 3aBUCUMOCTb BENUYUHDI €ro
KOHLIEHTpaLMW OT PacCTOSIHMS 40 NMOBEPXHOCTH 3eMnn, reorpadouyeckoit WmpoThl 1 BpeMeHn roga. "Hynesoit umkn"
030Ha, NPVYMHbI ero HapyweHus. MNprUYnHbl 1 NOCNeaCTBUS BOSHUKHOBEHWNS 030HOBOM "Ablpbl" HAL AHTAPKTUAOMN.
MpOrHo3 COCTOSIHMS 030HOBOTO CNOS. [yTV YMEHbLIEHNS aHTPOMNOreHHOro BAVSIHAS HA O30HOBLIA CNOM NNaHeTbI.
MexayHapooHoe COTpYOHNYECTBO B 0611aCTW N3y4eHWsl U OXpaHbl 030HOBOIO C/OS.

Tema 4. XuMnueckue npespalileHns B Tponoccpepe.

MpeBpaleHns npumeceii B Tponoccepe. ObpasoBaHne cBoHOAHLIX PaLMKanoB, UX Ponb B NpoLieccax TpaHcopmaumm
npumMecei B Tponocdepe. OpraHnyeckne coeanHeHns B atmocdoepe. ICTOYHMKM NOCTYNNEHNS 1 CTOKA OpraHnyecKmnx
coeanHeHuin. lMNMpouecchl TpaHcopMaLum opraHuyeckux CoeanHeHn B Tponocdpepe. JncnepcHole CUCTEMbI B
atmoccpepe. Kputepum ycrorumsoctu. Knaccudpukaums asposonein. OCHOBHblE MEXaHW3MbI BbIBEAEHWS aspo30neit U3
atMocdbepbl. TeMnepaTtypHble MHBEPCUM M YCTONYMBOCTL atMocepepbl. OCOBEHHOCTY NpoTEKaHNS (DOTOXUMUYECKUX
peakuuii B Bo3oyxe ropogos. Obpa3oBaHue 030Ha, NepoKcraueTunHmTpaTa u ero romonoros. CxoACTBO U pasnuyve
npuynH obpasosaHuns cMora B JloHooHe 1 Jloc-AHpxenece. MapHukoBbIil adhdpekT. MNapHukoBble rasbl. MpuymnHbl 1
BO3MOXHbIE NOCNEACTBUS YBENUYEHNS KOHLEHTPaLUMM NapHUKOBbIX ra3oB B atMocdepe. Anbbeno 3emnun. BnusHve
asposoneli Ha knumart. MoHaTre "snepHas Houb", "saepHas 3uma". Mpobnema coxpaHeHus knumarta n ee
MeXAyHapoaHble acnekThbl.

Tema 5. PaaMoHyKnuAabl B OKpyXatoLen cpene
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Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".

CrabuvnbHble 1 pagnoakTMBHbIE HyKNuAbl. Tn pacnana. 3akoH paanoakTMBHOro pacrnaga. MNepvon nonypacnana,
aKTVBHOCTb. B3aumMopneincTeume nsnyveHnii ¢ BelwecTeoM. [leiicTBre panmauum Ha Yenoseka. EctectBeHHas v
WCKYCCTBEHHas pafMoakTUBHOCTb. [TyTu peweHus npobnembl 3aX0pOHEHUS Paar0aKTUBHBIX OTXOL0B.

Tema 6. PUsuko-xMMuyeckue npoueccol B rmppoccepe
"maponornyeckui LUK n cTpoeHre rnapocdeps.

AHoManbHble cBoricTBa BoAbl. CocTas MpMpOAHbIX BOA, OCHOBHbIE aHWOHbI U KaTWoHbl. OCHOBHbIE BMAbI NPUPOAHbIX BOL.
Bona okeaHoB. 'naBHble KOMMOHEHTbLI 1 CONEBOI COCTaB BOA okeaHa. 3akoH Odutmapa. Cnocobbl knaccugukaumm
NPVPOAHBIX BOA,.

MuHepanmaaums npupoaHbix Boa. Knaccudpmkaums npupoiHbIX BOA B 3aBUCUMOCTU OT NpeobnafaroLwmnx KaTmoHoB U1
AHNOHOB.

OcCHOBHble NpoLecchl OPMMPOBaHNS XMMUYECKOrO COCTaBa NPUPOOHbIX BOA.

MpoLecchl pacTBOPEHUS ra3os B NPUPOLHbLIX Boaax. MpoLecchl pacTBOpeHNs TBepablX BeWeCTB B MPUPOLHbIX BOAAX.
XecTkocTb NpUpPOoLHbIX Bo4. PopMUpOBaHMe cocTaBa NPUPOLHbIX BoA. [1oBEpXHOCTHbIE BoAbl. PacTBOpUMOCTb
MuHepanos. Kputepun ycToM4nBOCTM MUHEPASIOB.

KncnoTHO?0CHOBHOE paBHOBECUE B MPUPOLHbIX BOLAX.

KapboHaTtHasi cuctema n pH atMocdepHbIx ocaakoB. PacTBopMMoCcTb kapboHaTHBIX NopoA 1 pH NoBEpPXHOCTHBIX BOA.
Weno4yHocTb NpupoaHbIX Bod. OCHOBHbIE 3Tarbl 3aKUCNEeHUSI MPUPOAHbBIX BOLOEMOB U X NMOCNEACTBUS NS pa3BUTUS
BOJHbIX 3KOcucTeM. BnusHue pH Ha cogepxaHve npumeceli B BogoeMe. PacTBopeHne CoOeaNHEHNIA TSXXENbIX METan/oB
N antoMUHKS.

OkncnMTEeNnbHO?BOCCTAHOBUTENBHBIE NMPOLIECCHI B TMAPOCHEPE.

OKMCNUTENbHO-BOCCTAHOBUTENbHbIN NOTEHUMAN NPMPOLHbIX Bod. Penokc-6ydepHocTb NpupoaHbix Bog. OcobeHHOCTH
OKWUCNNTENbHO-BOCCTAHOBUTENbHBIX NMPOLIECCOB B ONMIOTPOMHbIX 1 3BTPOMHLIX BoJoeMax. Penokc-npouecchsl ¢
yyacTmeM nepekucy Boaopoaa 1 ceoboaHbix paankanos. MNpouecckl KoMnnekcoobpas3oBaHns B NPUPOLOHLIX BOAAX.
Komnnekcoobpasosatenu npupoaHOro U aHTPOMOreHHOro NPOUCXOXAEHWSI.

Tema 7. PU3NKO-XMMUYECKUNE NpoL.ecchbl B NoyBe.

CoBpeMeHHOE NpeacTaBneHE O CTPOEHUN NNTOCKEPLI M SNEMEHTHOM COCTaBE 3EMHOI KOopbl. [1pouecchl BbIBETPMBaHUSA
1 No4Bo06pa3oBaHNS. XMMUYECKMIA COCTaB U CBOWCTBA NOYB. DNEMEHTHbIA COCTaB NMOYBbI.

OpraqueCKme BelecTsa B no4yse.

Knaccundomkauns opraHnyeckmx BewecTs B NoyBe. Hecneundguyeckmne opraHnyeckmne BelwecTsa noYsbl.
Cneundbnyeckue opraHmyeckue sewecTsa noysbl. ['ymyc. 'ymmHoBble u pynbBokncnothl. 'ymnH. OpraHoMmMHepanbHbie
COEONHEHNS MOYBbI.

MornotutenbHas cnocobHOCTb MOYB.

MoyBeHHbIN nornowarolmii KOoMNneke. VIoHHbIn 0bMeH B nouBe. OBMeHHbIe KaTMOHbI NOYB. EMKOCTb KaTMOHHOro 0bMeHa.
KncnoTHOCTb 1 Weno4YHoCTb NoYB. AKTyanbHas v NOTeHUManbHas KUCNOTHOCTb NOYB. MNpuyrHbl 3aKNCNEHNS MOYB U
Mepbl 60pbObI.

CoeaunHeHns asoTa n dpocpopa B noyse.

TpaHcgopMaums coefmMHeHUiA as3oTa 1 goocgopa B NoYBeHHOM cnoe. MuHepanusaums, MMMobunumaaums, dukcaumus
gooccpopa. OcHoBHbIE 3Konornyeckme npobnembl, CBS3aHHbIE C UCMONb30BAaHNEM a30THbIX 1 OCHOPHbLIX YO0BpEHWIA B
CENbCKOM X035INCTBE.

Tema 8. Oco60 onacHble NONMIOTaHTbl B OKPYXaloLLLen cpeae.

HethTb 1 npoaykTbl ee nepepaboTku. MICTOUHMKM NOCTYMNNEHWS B OKPYXatoLyto cpely, Npouecchl TpaHcgopMaLmu.
Monuuwmknnyeckne apomartmyeckue yrnesogopoabl. beHanupeHsl. MNectuunabl, MetTodbl Knaccudukauun. Mytn
murpaumm B 6mocgpepe. MNpouecchl TpaHcgopMaLmy NecTMUMaoB B Npupoae. XnopcoaepXxalme opraHnyeckme
coenuHeHus. MonnxnopupoBaHHble BUdeHUNbI, ANBEH30dypaHbl, AMOKCUHBLI. CTPOEHME, MCTOYHUKM 0Bpa30BaHus 1
nocTynneHunst B okpyxarouwyto cpeny. OCHOBHbIE MyTW NONagaHus B OpraHvam yenoseka. Pn3nko-xmMmyeckue CBONCTBa,
MUrpaums u TpaHcgopmauns B brocdepe.

CoenuHeHNS TSXenNblX METANNOB (XpOMa, HUKENs, Meaun, PTyTW, CBUHLA, UMHKA 1 KaaMus) B okpyXatowei cpene. Mytu
noctynnexusi B 6uocgpepy. ConepxaHum TaXenbiX METaNIoB B aTMOCHPEPHbIX a3p030/1siX, MOBEPXHOCTHbLIX BOAAX,
MoYBax 1 AOHHbIX OTNOXeHWsIX. [MpoLecchl XMMYeckol TpaHcopMaLMn COeaUHEHUI TSXENbIX METanoB B
oKkpyXatowei cpege.

Tema 9. Murpauusa n TpaHccpopmaLus npumecen B oKpyXxatoLuen cpeae.

MoHsTME 0 Npoueccax MUrpaLnn 1 HakoMIeHVs BPELHbIX BEWECTB B OKpYyXarllen cpene. broreoxummnyeckme 6apbepbl.
BogoHas Murpauns anemMeHToB. BnnsHue okncnmTenbHO-BOCCTAHOBUTENBHbIX YCOBMIA U KOMMNekcoobpasosaTenel Ha
npouecc BogHoi Murpaumn. KomnnekcoobpasosaHue 1 Murpaumum TsSXenbix METannos B BOAHONW Cpeae.

Tema 10. UcTOYHMKM, NpoLecchbl TpaHchopMaLIMKM U CTOKA TOKCUYHBIX COeAMHEHNIA B ObITY.

NCTOYHMKM NOCTYNNEHUS! TOKCUYHBIX COEOVHEHWUIA B BO3OYX XU/bIX U 0OWECTBEHHbIX 30aHWA. TOKCUYHbIE NMPUMECH B
NUTLEBOV BOJE M NPOOYKTaX NMUTAHUA. VICTOYHMKM NOCTYNNEHNS CyNnepakOTOKCUKAHTOB B OPraHn3M 4enoBeka.
CoennHeHns asoTta, oocdoopa v TSXeNblX METANNO0B B NPOAYKTax NMTAHUA. TOKCUKAHTbI B COCTABE YMCTALWMX BEWECTB,
pacTBopuTenelt, Kpacok 1 Apyrmx ToBapos HbITOBOM xuMun. PTyTb B AoMawHmx ycnosusix. Cnocobbl NpenoTBpalleHns v
npocTenwmne MetToabl MMKBUAALNN aBAPUNAHBIX COCTOSAHWUNA.

am PAEKTPOHHBH
Ctpannua 5 na 24. BBl YHHBEPCHTET
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX oopMUpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaemble
dran KOMNETEeHLIK TeMbl (paspenbl) AUCLUUNNUHBI
CemecTp 6
TeKyLL U KOHTPO/Ib
1 NNabopatopHble AK-20 . OK-10 . CocTaB u cTpoeHune atMocdepbl.
paboTbl ’ . XumMmyeckue npespawieHns B Tponocgepe.
. CocTaB 1 cTpoeHune aTMocepsl.
2 |TectmpoBsaHue OK-10, IMK-20 . Xummns ctpatocaepb!.

. XuMmnyeckue npespalieHns B Tpornocgepe.

. CocTaB u cTpoeHune atMocdepbl.

. Xnummng ctparoccpepbl.

. XumMmyeckue npespawieHns B Tponocgepe.
. PanvoHyknnabl B okpyxatouen cpene

. MpenmeTt n cogepxaHne ANCLUUNANHBL. STanbl XMMNUYECKOM
3BOMOLMN.

2. CocTas 1 cTpoeHne aTMocepsl.

3. Xumusa ctpatocdepbl.

4. XviMnyeckume npespalleHunst B Tponocgepe.

5. PaguoHnyknuapl B OKpyXatowen cpene

3 |Mmcemenras pabotajny 4o k.20

1R ONIAPWON[IADN

4 |YcTHbI onpoc OK-10, MK-20

Sk3aMeH OK-10, MK-20

Cemectp 7
TeKyLL M KOHTPOIIb

6. Pn3MKO-XMMUYECKME NpoLecChl B rmapocdepe
7. PN3NKO-XMMNYECKMEe MPOoLECCHI B MOYBE.
J1 TOPHBbI o
1 :ggfj OpHEIe OK-10, INK-20 8. Ocobo onacHble NONOTaHTbl B OKpyXatowei cpene.
P 10. NcTo4HmKK, npouecchl TpaHcgopMaLum U CToka TOKCUYHbBIX
COeaVHEHNI B BbITy.
5 MucbmeHHas paboTta OK-10 6. Pn3nKO-XMMUYECKME NPOLLECCHI B ruapocdepe
7. Pn3nKO-XMMNYECKIME NPOLECCHI B MOYBE.

6. Pn3MKO-XMMUYECKME NpoLecChl B rmapocdepe
3 |TectmpoBsaHue OK-10 7. PN3NKO-XMMNYECKME MPOLECCHI B MOYBE.
8. Ocob0 onacHble MONMIOTaHTLI B OKpYXatolwei cpeae.

3auer OK-10, MK-20

CtpaHnua 6 13 24.
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6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMETEHLMA Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Tembl. OTBET XOPOLWO
CTPYKTYPUPOBAH.
MNpekpacHo ocsoeH
NOHATUMHbLIA annapar.
lMpooemoHcTpupoBaH
BbICOKMWIA YpOBEHb
NoHMMaHua MaTtepuvana.
MNpeBocxonHoe ymeHve
bopmynmpoBaTb CBOU
Mbicnv, obcyxaaTb
IVCKYCCUOHHblE
NONoXeHus.

CTpykTypa oTBETa B
Lenom ageksartHa Teme.
Xopowwo 0cBoeH
NOHATUNHbBIA annapar.
lMpoaemoHcTpupoBaH
XOpOLWnin ypoBEHb
NOHUMaHMs Matepuana.
Xopolee ymeHne
tpopmynmpoBaTtb CBOU
Mbiciv, obcyxaaTtb
INCKYCCUOHHbIE

NONOXeHns.

CTPYKTYPUPOBaH.
MoHATUAHBIN annapat
OCBOEH HaCTU4HO.
MNoHnMaHune oTaenbHbIX
NoNoXeHnn n3
matepuana no Teme.

Y noenetBopuTENBHOE
yMeHune
popmMynmpoBaTtb CBOU
Mblcnu, obcyxaaThb
ONCKYCCUOHHblE
NonoXeHus.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHvne matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHune
popmynmpoBaTtb CBOU
Mbicnu, obcyxaaTb
IVCKYCCUOHHbIE
MONOXEHNS.

Kputepum
Popma OLeHUBaHUA 3ran
KOHTpoOns
OTAnYHO XopoLuo Y nosn. Heyn.
CemecTp 6
TeKywW W i KOHTPONb
Na6opatopHble |O6opynoBaHme n O6opynosaHue 1 O6opynosaHue n O6opynosaHue n
paboTbi MEeTO[bl NCMONb30BaHbl (METOAbl CMONb30BaHbl (METOAbl YaCTUHHO MeTOAbl MCMO/b30BaHbI 1
npaewnbHo. MNposiBneHa [B OCHOBHOM MpaBUIbHO. MCMONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa |MposiBnexHa
TeopeTunyeckas TeopeTnyeckas YLOBNETBOPUTENbHAS  |HEYLOBNETBOPUTE/bHAS
noAaroToBKa. MOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiky  [MOAFOTOBKA. NOAroTOBKA.
W YMEHWS NMONHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonmMble HaBblk  |HeobxoavMble HaBbIKM
0CBOEHbI. Peaynbtat  |ocBOeHbl. Pesynbtar |1 yMeHUsl HacTU4HO 1 YMEHWNS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [0cBOEHbI. PesynbTart PeaynbTtar
MOMHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €6 4acTU4HO He COOTBETCTBYeT eé
uensm. Lensim. COOTBETCTBYET €€ Lensim.
Lensim.
TectuposaHue |86% npasunibHbIX Ot 71% B0 85 % OT1 56% 00 70% 55% npasusnbHbIX
otBeTOB 1 Honee. MpaBuNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 2
MucbMeHHas  [MpaBUNbHO BbINONHEHDI [[paBunbHO BbiNONHEHa |3anaHus BbINONHEHbl  |3a4aHus BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBWHY. |[MEHEE YeM HaMoNoBUHY.| 3
MpoaeMOHCTPUPOBaH  [3amaHuii. MpwvcyTcTBYIOT MpoaeMoHCTpUpoBaH
BbICOKUIA YPOBEHb MpwucyTcTBylOT cepbEéaHble oWmnbKu. HEeYOBNEeTBOPUTENbHbIA
BNafleHnsi MaTepuanoMm. [HeaHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BnaLeHuUs
MposiBneHbi ownbKm. YOOBNETBOPUTESNbHBIV  [MaTepuanom.
npeBocxoaHble MpoAEeMOHCTPUPOBaH  |ypoBeHb BlaaeHus MposiBneHbi
CnocoBHOCTM XOPOLWWiA YPOBEHb mMartepuanoM. He4oCTaTo4Hble
NPUMEHSTb 3HaHWS U [BnageHust matepranoM. (MposiBneHbl H13KKe CnocobHoCTY
yMEHUs K BbinonHeHuto |MposiBneHbl cpefiHne  |cnocobHocTH NPUMEHSTb 3HAHUS U
KOHKPETHbIX 3aAaHunii.  [crnocobHOCTM NMPUMEHSATb 3HAHUS U [yMEHWSI K BbINOIHEHWIO
MPUMEHSTb 3HAHUSI U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWiA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHUi.
KOHKPETHbIX 3a8aHWiA.
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
pPackpbITO CoLepXaHne [TeMbl packpbiThl. packpbita. OtBeT cnabo [[MoHsATWiAHBIN annapaTt 4
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemMaTmyeckoe u y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi matepuana, Lonyctun
Matepwvana, yMeHue npenycMOTpeHHble JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3a4aHus, YCBOWUN OCHOBHYO no npodpeccuu, npenyCcMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpasunncs ¢ nporpamMmoii 3aaaHuii u
nporpamMMoii, ycBoun  [pekoMeHL0BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy U|nporpammor npeaycMoTPEHHbIX NPOLONXUTL 0ByyeHNe
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (UM NPUCTYNUTb NO
LONONHNTENBHO cnucTeMaTnyecKuii OCHOBHOI N1TEpaTypoi, |oKoOHYaHUK
nmTepaTypoi, XapakTep 3HaHWUli Mo |peKOMeH10BaHHOM YHUBepcuTeTa K
pPeKOMeHA0BaHHOM OVCLUUNNHE U nporpammoii npodbeccrmoHanbHoi
nporpammoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCUMUMNWHBI, YCBOWN  |camMOCTOSITENIbHOMY MOrpeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U1 npwu 3aHATUIA NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOSIHEHNN COOTBETCTBYIOWEN
UX 3HAYEeHUU Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX OMCLUNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodbeccuu, nposisun  |NPogoeccnoHanbHom Heob6x0aUMbIMM
TBOpYECKMe LesiTeNbHOCTY. 3HAHUAMU Onst UX
crnocobHocTn B yCTpaHeHns nog
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHNK npenoaasaTernsi.
y4ebHO-NporpaMmMHoro
Matepvana.
Cemectp 7
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme n O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl METOAbl MCNONb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MO4roToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |Heobxonmmble HaBbikn  |HeobxoomMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.
uensm.
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbEésHble owmnbKy. HeyLO0BNETBOPUTENBHBIN
BNafeHNs Matepuaniom. |He3HauYMTeNbHbIE MpooeMoHCTpMpoOBaH  ypoBeHb BnaneHus
MposiBneHsbl owun6Ku. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCXOAHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNafeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMIA YPOBEHD mMaTepuanom. HeLOoCTaTOYHbIE
NPVMEHATb 3HAaHWUA U |BnageHus matepuanom. ([posiBneHbl HU3KNe crnocobHoCTM
YMEHWs! K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTM NMPVUMEHSATD 3HAHUS 1
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM NPUMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHuiA.
KOHKPETHbIX 3a0aHWIA.
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE

y4ebHO-NporpamMMHOro Matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO

HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun

npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN

cnpasucs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX Nporpammon 3afgaHnin n He

NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOLONXNUTL 00yYEeHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpCcUTeTa K
npocpeccrmoHanbHoM nedaTenbHoOCcTy 6e3
LOMNOMNHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
AncumnnuHe.

6.3 TunoBble KOHTPONbHble 3aAaHUS UM UHbIe MaTepuanbl, Heo6XoAuMbie ONsl OLLEHKU 3HaHUWA, YMEHUH,
HaBbIKOB U (MN1N) onbiTa AEeATeNbHOCTU, XapaKTepU3yoLUX aTtanbl oOpMUPOBaHNA KOMMNETEHLIMIA B NpoLecce
0CBOEHUsi obpa3oBaTenbHOW NPOrpaMMmbl

CemecTp 6

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 2, 4

Na6opatopHas paboTa "Ma3o006pasHble NpuMecy B aTMOCHEpPHOM BO3ayxe".

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. CocTae 1 cTpoeHue atMocdepbl. KBas3nnoCTOSIHHbIE KOMMOHEHTbI U aKTMBHbIe MpuMech. Crocobbl BbipaXXeHus
KOHLeHTpauun npnumeceinn B atMocepe.

2. 3arpsi3HeHne aTtMochepbl: eCTECTBEHHOE, aHTPOMOreHHOE, MECTHOE, PErnoHanbHoe, rnobansHoe.

3. OCHOBHbIE UCTOYHWKM 3arpsi3HEHUSI aTMOCHPEePHOro BO3yXa.

4. Cnocobbl onpeaeneHns cogepxaHusi npuMmecer B atmocgepe.

NabopaTopHas paboTa "OnpeneneHre KOHLEHTpaUMM Juokeuna asoTta B Bo3ayxe poTOMETPUYECKAM METOAOM"
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. MpupoaHbIe 1 aHTPOMOreHHbIe NCTOYHNKM COeANHEHWIA a30Ta B atMocdepe.

2. BaanMHble npeBpalleHns coeanHeHnn asota B atMmocdepe.

3. OCHOBHbIE MpoLecChl BbIBOAA COeAVHEHNI a30Ta 13 aTtMocepsl.

4. dOTOMETPUNYECKMIA METOA, NCCNIEN0BAHMS 3arpa3HUTENen aTMOCHEPHOro Bo3ayxa.

5. MeToapbl onpegeneHus oMokcuaa asota B BO34yxe.

NabopatopHas pabota "OnpeneneHne pacTBOPEHHOrO B BOAeE kucnopoaa”

Bonpocebl k 3awute nabopatopHoit paboTbi.

1. Skonoruyeckme NpobnemMbl BOLOMNONb30BAHUS.

2. 3arpsisHeHne NoBepXHOCTHbIX BOLOEMOB. Buabl 3arpsisHeHNst NOBEPXHOCTHLIX BOA.
3. Mpouecchl, BAmsaoWme Ha cogepXxaHne pacTBOPEHHOroO KUcCnopoaa B Boje.

4. Knaccudpmkaums Bog B 3aBMCMOCTU OT COAEPXaHWS pacTBOPEHHOrO KNCNopoaa.
5. OcobeHHocTM 0T6OPa NPob BoAbI 4518 ONpeaeneHns CoaepXaHns pacTBOPEHHOrO KMCNopoaa.
6. CywHocTb MeTona BuHknepa.

2. TectupoBaHue

Tembl 2, 3, 4

MpuMepbl TECTOBLIX 3a4aHWiA

1. ATMocdpepa 3emnu xapaktepuayetcs rnobanbHon TeMnepaTypHOi MHBepCUe:

. B Tponocdepe.

. B ctpatocdoepe.

. B noHochepe.

. B tepmocdoepe.

. B akocopepe.

®© QOO0 TQ

N

. Temnepatypa npmM3emMHOro cnos Bo3gyxa pasHa + 50C, a Ha BbicoTe 2 kM cocTaBnseT +100C. [pagneHT Temneparypsl,
XapakTepmayowmii yCTONYMBOCTb aTMOCHEPDI, COCTABMT B yKa3aHHbIX YCNOBUSX

a. -0,025 rpagn/m, atmoccpepa yctonymea.
b. +0,025 rpan/m, aTMocepa ycTonymea.
c. -0,025 rpag/m, atMochepa HeycTonYmBa.
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d. +0,025 rpagn/m, atMocchepa HeycTon4mBa.
. -0,075 rpan/m, atMmocchepa ycTonymea.

]

. PpeoH P-22 nmeeTt MONEKYNSPHYIO chopMyny:
. C2H2F4.

CHF3

. CHF2Cl.

. CBrF3.

. CF3CHS.

®QoO0TP W

. B eanHnuax OobcoHa namepsietcs

. CopepxaHmne aKTMBHbIX NPUMECEN B aTMOCepe

. CopepxaHme "KBa3annocToSAHHbIX" KOMMOHEHTOB B atMocepe
. CoepxaHue MoOHOB B ruapocgepe

. CopoepxaHune noHoB B aTMocgepe

. ConepxaHue 03oHa B atMocapepe.

®©® OO0 T b

. Bpems xu3Hu aspo3onbHbIX YacTuL, B aTMocdepe onpenensetcs
. CkopocTtbio andpdoysmum.

. VIHTEHCMBHOCTBIO BPOYHOBCKOMO IBUXEHNS.

. CKopoCTbio ceMMeHTauunu.

. BenuuunHon atmochepHoro nasneHuns.

. Temnepartypoii Bo3gyxa.

® OO0 T O,

6. KoMnoHeHTOM cTpaTocchepsbl, KOTopbI nornowaet 99% unanyverunst ConHua B onacHol ans éuocgepsl YdP-obnactu,
aBnseTcs

a. 02.

b. O3.

c. CCIxF4,
d. CO2.

e. H20.

7. C yBenunyeHneM paccTosHUS OT MOBEPXHOCTM 3eMnn AaBneHne, Temnepartypa 1 KoHUeHTpauUms 030Ha B cTpaTocdepe
N3MeHSI0TCS cneaylowmnm 06pasom:

a. [laBneHune 1 TemMnepatypa yMeHbLAETCS, KOHLEHTPALMS 030HA NPOXOANT YEPES MAKCHMYM.

b. [aBneHne yMeHblIAETCS, TEMNepaTypa pacTeT, KOHLUEHTPaLUWs 030Ha NPOXOOUT Yepes MakCUMyM.
c. [laBneHve ymeHblwaeTcs, Temnepartypa 1 KOHLUEHTpauns 030Ha YBENNYMBAIOTCS.

d. Temneparypa pacTeT, KOHLEHTPaLMS 030Ha U JaBneHne yMeHbluaeTcs.

8. OCHOBHOW NPUYNHON BO3HUKHOBEHNS MapHNKOBOro adpdpbekTa aBnseTcs:

a. N\ameHeHune HanpaBneHns OBUXEHNS N MHTEHCUBHOCTb OKEAHNYECKNX TEYEHWIA.
b. NiameHeHue opbuTel BpaweHus 3emnu Bokpyr ConHua.

c. YBenuyeHue B atMocpepe KOHLEHTPaUMM COELMHEHWIA, MOrNOWAWNX B MHJIPaKPACHOA obnacTu.
d. Tennosoe 3arpsa3HeHue.

e. MNpaBnnbHbIMU SBASIOTCA HECKOMNBKO M3 NEPEUNCIEHHbIX Bbile OTBETOB.

9. NoHn3unpoBaHHas 4acTb BEPXHMX CNOEB aTMOCHepbl HAa3bIBAETCS

a. Tponocdepa.

b. Me3socdepa.

c. 9kocepa.

d. NoHocooepa.

e. Ctpartocdepa.

10. doToXMMUYECKINA cMOr 0BpasyeTcsi Npu B3aMOLEACTBUM.
a. XMU4eckmx coeuHEeHWN, BblOeNnsieMblX ePEBbSMU N O30HOM.
b. Okcmaoom a3oTa yrnesofopoaoB aBTOMOBUNBHBIX U MPOMBILWIEHHbIX BEIBPOCOB NOA LEACTBUEM COMHEYHOrO U3NYYEHMSs.

c. dnokcnpa yrnepona n metaHa nog gencremem VIK-nanyvyenns 3emnn.
d. KBa3MnocTosiHHbIX KOMNOHEHTOB aTMOCADepbl NoA AEACTBUEM XeCTKOro Y d-nanyyeHums.
e. Okcuaos cepbl B yCNOBMSAX BbICOKOWN BNaXHOCTU.
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11. a3, ABNSAOWMACH OCHOBHOM NPUYNHON 06pa3oBaHns KUCIOTHBIX 0CaAKOB, 3TO:
a. CO2.

b. NOx.

c. SO2.

d. N2.

e. O3.

12. OCHOBHOW BKNag B aHTPOMNOreHHoe 3arpsasHeHne atMocgepbl COeAMHEHUSIMI CEPbl BHOCAT:
a. Beibpockl BynkaHoB.

b. OkeaHnyeckme asposonu.

c. Boibpocbl npefnpusTil XUMUYECKO NMPOaYKLMM.

d. Bbibpocbl aBTOMOBWILHOFO TpaHcnopTa.

e. Boibpocbl TOC, paboTatowme Ha yrne n MasyTe.

13. OCHOBHOW NPUYMHOM HANNYMS OKCUOOB a30Ta B OTXOOSWMX ra3ax, 0bpasyowmnxcst npu cxuradm tonamnea Ha TAC,
aBNseTCS:

a. OkncneHve coefmMHeHUA a30Ta, MPUCYTCTBYIOWMX B MICXOLHOM TOMNUBE.

b. |_|pl/lcyTCTBI/Ie OKCMAOOoB a30Ta B BO34Oyxe, MCNONb3yeMOM O/14 opraHn3aunn npoueccoB ropeHuns.

c. OkncneHne coeamHeHni a3oTa B npucankax, MCnonb3yeMblX 415 NOBbIWEHNS 3PPEKTUBHOCTU NPOLLECCOB FrOPEHMS.
d. OkucneHve asoTa BO3ayxa B NpoLecce ropeHns.

e. Obpa3oBaHVs OKCMOOB a30Ta B MPOLECCe O4NCTKM oTXoAaWwmX razos TAC.

14. HeobxoaMMbIM yCoBrEM Ansi BOBHMKHOBEHUSI cMora kak B JIoHAoHe, Tak 1 B Jloc?AHaXenece sBnsieTcs:
a. ConHeyHoe n3nyyeHue.

b. Bbicokoe aTtMochepHOe AaBneHue.

c. Bbicokas kKoHUeHTpaums onokcmaa cepbl B Tponocdpepe.

d. Bbicokas nnoTHOCTb TPaHCNOPTHOrO NOTOKA.

e. TemnepatypHas nHBepcus.

15. HeBepHbIM SBNSIETCA cnenytolwee 13 yTBePXOEHWA, XapakTepusyowmnx BIMSHNE 3arpsasHeHns atMOCepPHOro
BO34yXa Ha Knunmar,

a. YBENMYEHNE KOHLEHTPaLMM OMOKCUAA Yriepoaa MOXET NMPUBECTY K MOBLIWEHWIO CPeLHeN rnobanbHo TeMnepatypbi
Ha 3emne.

b. YBennyeHvne KOHUEHTPaLMM COEMHEHWIA Cepbl B CTpaTocepe MOXET NPUBECTU K YMEHbLIEHUIO cpeaHel rnobanbHoi
Temneparypbl Ha 3emre.

c. YBennueHme KoHLEHTpauUmm opeoHoB B TPOMNocoepe MoXET NPUBECTU K NOBbLIWEHUIO cpeaHel rnobanbHoi
Temneparypbl Ha 3emne.

d. YBennueHue KOHLEHTPALMM MbINU B aTMOCEPE MOXET NMPUBECTY K NOBLIWEHWIO CPELHEN rnobanbHO TeMnepaTypbl
Ha 3ewmne.

e. YBenuyeHmne KoHUEeHTpauun MeTaHa B Tponocdepe MoXeT NPUBECTY K MOBbLIWEHNIO cpedHel rnobansHom
Temnepatypbl Ha 3emne.

16. doTOXMMUYECKIM cMOT 0BpasyeTcst Mpu B3aMOLEACTBUM.
a. XMMNYECKNX COEUHEHNIA, BblOESNSEMbIX 0EPEBLAMN N O30HOM.
b. Okcnoom aszoTa yrnesoaoponoB aBTOMOOUNBbHBIX M MPOMBIWAEHHBIX BBIOGPOCOB MOL AENCTBMEM COMTHEYHOIO U3NYYEHUS.

c. mokcupa yrnepoaa n MmetaHa non nenctanem NK-nsnyveHus 3emnu.
d. KBa3nnocTosHHbIX KOMMIOHEHTOB aTtMochepbl MO OEACTBUEM XECTKOro Y P-nanyyeHuns.
e. Okcngos cepbl B yCNOBUSX BbICOKOWM BNAXHOCTU.

17. a3, ABNsOWMACS OCHOBHOW NPUYMHON 06pa30oBaHmMst KUCIOTHbLIX 0CALKOB, 9TO:
a. CO2.

b. NOx.

c. SO2.

d. N2.

e. 03

18. KonnyecTtBo Hocutenen 3apsna, noctynarowmx B NaHHbI 06bEM atMocdoepbl U NoKMaaloWwmx ero B eguHnLYy
BpeMeHn, Ha3blBaeTCA

a. [lnsepreHums notoka.
b. NHBepcus.
C. dmunceus.
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d. AMbunonsipHas ouddoysns.

19. OCHOBHbIMUK KI/ICJ'IOTOO6pa3yPOI.LlI/IMI/1 KOMMNOHEHTAaMW, CHXaWnMn BOJJ,OpOJJ,HbII7I nokasaresb aTMOCEepHbIX 0CaaKO0B,
ABNAOTCA

a. CO2, NH3.

b. CO2, SO2.

c. P205, NH3.

d. H2S, SO8.

e. CO, CO2.

3. NMucbmeHHas paborta

Tembl 2, 3,4,5

Tema 2. CocTtas 1 CTpoeHue atmocepsl
Bonpocel 1 3apaHns ons NMCbMEHHoR paboTsl

1. Mopor obHapyxeHus 3anaxa ans NH3 coctasnsiet 46,6 ppm. MNpeBbiwaeTcs M 1 ecnn fa, TO BO CKONbKO pas
3HaveHne MakcumanbHo pasosoii MK ans NH3, pasHoe 0,2 Mr/m3 npu obHapyXxeHun ero 3anaxa. AtMoccpepHoe
nasneHune pasHo 100 kla, Temnepatypa 250C.

2. [ante xapakTepucTuky CTENeHN yCTONYMBOCTM aTtMOCCDEPDI, ECIM TEMMepaTypa NPU3EMHOro Cnos Bo3ayxa pasHa 283
K, a Ha BbicoTe 300 M cocTasnset 280 K

3. Macca atmocgoepbl oueHmBaeTcs BenudmHor 51015 1. Onpegennte KONMYECTBO KMCNopoaa B atMmocdepe B Kr,
OOrMycTuMB, 4TO aTMocepa COCTOUT TONbKO M3 TakMX "KBA3MNOCTOSHHbLIX" KOMMOHEHTOB, Kak a30T, KUCNOPOL U aproH.
Ob6BbEMHbIE KOHLEHTPALMN KOMMOHEHTOB paBHbI: a3oTa - 78,11 % 06., kucnopoaa - 20,95 %06., aproHa - 0,93 % 06.
4. MnH1mManbHOe KONM4YecTBO rasa, onpenensieMoe no 3anaxy cpefHnM 4enoBeKkoM (Mopor 3anaxa), CocTaBnsieT ons
YKCYCHOW kncnotbl 1 MnH-1. CKONbKO MONEKYN YKCYCHOW KMCNOTbI MPUCYTCTBYET B KAXA0M CM3 BO34yxa npu
obHapyxeHumn eé 3anaxa?

Tema 3. Xumus ctpatoccpepbl

Bonpocel 1 3apaHns ons NMCbMEHHOR paboThl

1. Ykaxute, kakoii n3 dppeoHos: ®-133 unu ®-143, - npencrasnsiet 60MbLUYO ONACHOCTb A4J11 030HOBOMO CNOS MNaHEeThI.
2. MNpencrasbTe KoAoBble opMynbl cneayowmnx gopeoHos: CHFCI2, CHF2CI, CHCI2CF3.

3. Kogoeble chopmynbl hpeoHoB: P-142, d-114, d-21. NpencrasbTe Nx MONEKYNSPHbIE (OOPMYTbI.

Tema 4. Xummnyeckune npespatieHus B Tponocgepe.

Bonpochbl 1 3afaHus ons IMCbMEHHOW paboThi

1. A3p030/bHble YacTuLbl, UMEeLWME NNOTHOCTb = 3,5 r/cM3 , Haxo4sWMecs Ha BbICOTE 4 M, OCeLat0T Ha 3EMIIIO B
TeyeHme 12 yacos. Onpenennte cpenHuin paagnyc YacTul aspo3ons. Temnepatypa = 298 K.

2. Onpepennte CKOPOCTb CeAUMEHTALIMM YaCTuL, CEPUNYECKO DOPMbI, ECNIN NX AMaMETP PaBeH 2,8 MKM, MNOTHOCTL 3,4
r/cm3. Temnepatypa 298 K. Onpenenvte Takxe BpeMsi, B TEHEHNE KOTOPOro 3TW YacTuLbl MOryT OblTb NOHOCTbLIO
BblBEOEHbI C BbICOTbI 25 M.

3. B kax,aoM Kyb1m4eckoM caHTUMeTpe Bo3ayxa NpUCyTCTBYET 2 MH YacTuL, Nblin cdpeprieckort qoopMbl, CpeaHwi
paguyc koTopbix coctaBnseT 0,5 MkM. MnoTHocTb YacTuy =4r/cm3. MNpesblwaeTtcs nu 3Hadenue MNOK ona sosgyxa
paboueit 30HbI, paBHoe 6 Mr/M3?

Tema 5. PaguoHyknungpl B OKpyXarolen cpene.

Bonpocbl 1 3apaHns ons NMCbMeHHon paboThi.

1. OnpenennTte NOCTOSIHHYIO pacnana n CpenHee BPeMS XN3HN paanoakTUBHbIX aTOMOB n3otona goctopa-32, ecnm
nepwog nonypacnaga coctaensiet 14,3 cytok. MpoaykTom nonypacnana siBnsieTcs ctabunbHbIiA U30TOM.

2. Onpegennte akTnBHOCTL 1 r M3oTona paauns-226. MNepuon nonypacnaga cocrasnset 1620 ner.

3. Onpepnenute maccy usotona cTpoHUmMa-90 ¢ akTMBHOCTLO 1 BKk.

4. Onpenenute YUCNO PaaMOaKTUBHBIX aTOMOB, COAEPXAILUXCS B NpenapaTe HaTpuii-24 npy NOCTYNIEeHWN ero B
nabopatoputo, ecnu Yepes 4 yaca nocne NoCTYNNEHNs ero akTMBHOCTb Bbina pasHa 500 MKu.

5. Bblymucnnte NOCTOAHHYIO pacnaga, CpenHee BpeMs X13Hu 1 nepuog nonypacnana pagnoakTMBHOro n3otona, ecnu
€ro akTMBHOCTb yMeHbwaetca B 1,07 pas 3a 100 gHen.

6. Onpepennte BepoOSITHOE KONMYEeCTBO 3aboNeBLIMX PpakoM B Te4eHne 5 neT, nocnenosaslumx nocne asapum Ha A3C, npu
yCNOBMUW, YTO KONNEKTMBHASA SKBMBANEHTHas 003a, nonydeHHas 5000 yenosek MECTHOrO HaceneHus, coctasuna 25
yen.-3B.

4. YCTHbIN onpoc

Tembl 1,2, 3,4,5

Bonpochbl kK ycTHOMY onpocy.

Tema 1. lNpeomet 1 cogepxaHne SUCUUNAUHDI

1. lMpeameT 1 copgepxaHve ancumnivHbl "Xummsa okpyxarowen cpefbl”, eé cBa3b C APYrMMN HayKaMmu.

2. CoBpeMeHHbIe NpeacTaBneHns 0 BO3HUKHOBEHUN BceneHHoM n XusHn Ha nnaHeTte 3emns.

3. OCHOBHbIE 3Tanbl XMMUYECKOA 3BONOLIMN.

3AE
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Tema 2. CocTtas 1 CTpoeHue aTtmMocepsl.

1. CocTaB aTMOCHEpDI, COiep>XaHne MUKPO- U MaKponpUMeCei, cnocobbl BoIpaXeHMs UX KOHLEHTPaLWA.
2. CtpoeHme atmocephbl: Tpornocdepa, ctpatocdepa, Mesocdepa, TepMocdepa.

3. 3aBMCMMOCTW OaBneHus n TemnepaTypbl aTMOcdepbl OT BbICOTbI HAH MOBEPXHOCTbIO OKeaHa.

4. dopmmpoBaHue noHocdepbl 3emnn. Peakunn B noHocgepe.

Tema 3. Xumunsg ctparocgepsi.

. O30H B atmochepe. O30HOBLIN COK NAAHETHI.

. Mpouecchl 06pasoBaHus 1 rnbenm 03oHa.

. "HyneBow umkn" 030Ha, NPUYMHbI €ro HapyLweHus.

. MpyyrHbI 1 NOCNeaCcTBUS BOSHUKHOBEHMS 030HOBOW "Oblpbl" Han AHTAPKTUAOW. [TPOrHO3 COCTOSIHNS 030HOBOrO COS
. [lyTn yMeHblIEeHNs aHTPONOreHHOro BAMSIHWUS HA O30HOBbLIV CNON NNaHEeThI.

. MexayHapoaHoe coTpyaHWYECTBO B 06N1aCTh U3yYeHUs 1 OXpaHbl 030HOBOIO ¢nosi. MoHpeansCckuii NpoTOKON.

OO WD =

Tema 4. Xummnyeckune npespatieHms B Tpornocgepe

. MNpespaweHns npumecein B Tponocaepe.

. OpraHuyeckne coennHeHns B aTMocdpepe.

. [lucnepcHble cuctembl B atmocpepe. Kputepun yctonymsocTu.

. Knaccugpukaumsa asposoneii. OCHOBHble MEXaHU3Mbl BbIBEAEHWS a3p030nel 3 atMocgepbl.
. OC0oBeHHOCTM NPOTEKAHMSA DOTOXUMUYECKMX peakuuii B BO3LyXe ropoaoB.

. CxoncTBO 1 pasnunyme npuynH obpasosaHusi cmora B JloHaoHe n Jloc-AHaxenece

. MapHwukoBbI adhbdpekT. MapHuKoBble rasbl. [MpUYMHbI 1 BO3MOXHbIE NOCNEACTBUS YBENNYEHUS KOHLEHTPALMM
MapHNKOBBIX Fa30B.

8. Mpobnema coxpaHeHns knuMaTa 1 ee MexayHapoLHble acnekThbl.

NOoO O~ WN =

Tema 5. PagnoHyknuapl B OKpyXartoLen cpege.

1. CtabunbHble 1 pagnoakTUBHbIe HyKAMabl. TUn pacnaaa.

2. 3akoH pagmoakTMBHoro pacnaga. lNepvog nonypacnana, akTuBHOCTb.

3. BaanmopencTeue nsny4eHnii ¢ BelwecTsoM. [leincteme pagnaumm Ha Yenoseka.
4. EcTecTBEeHHas 1 NCKYCCTBEHHas paanoakTUBHOCTb.

5. MyTu peweHuns npobnembl 3aX0POHEHUS PAANOAKTUBHBIX OTXOL0B.

Ok3ameH

Bonpochbl K ak3ameny:

. MpenmeTt n cogepxaHune gucumnanHbl "XnMns okpyxarouen cpeab”.

. CoBpeMeHHOoe npencTaBneHne 0 BO3HUKHOBEHM BceneHHo 1 Xn3Hu Ha nnaHete 3emns.
. OCHOBHbIE 3Tanbl XMMUYECKOA 3BONOLIAN.

. CocTas atMocgoepbl, CogepxaHne MMKpo- 1 Makpornpumece.

. EBnHMLbI n3mMepeHmnsa KOHLUEHTpaLmMm NpUMeCen B atMocaepe.

. CTpoeHue atMocdoepbl: Tponocdepa, cTpatocdepa, Me3ocaepa, TepMmocaepa.
. 3aBUCUMOCTb AaBneHns 1 TemnepaTypbl OT BbICOTbl Ha L, NOBEPXHOCTbIO OKeaHa.
. YCTON4MBOCTb aTMoChepb!.

. ATMOCpepHble HBEPCUK, TUMbI MHBEPCUIA, 3KONOrMyeckast onacHOCTb UHBEPCUN.
10. NoHocgoepa 3emnu. Coctas noHochepb!.

11. O6pasoBaHVe N OBUXEHUE 3aPSXKEHHbIX YaCTUL, B MOHOCKDEPE

12. DOTOXMMMYECKNE peakLun B MOHOCAEpe.

13. O30H B atmMocdepe 3emMnu, eANHNLbI BbIpaXEHUS KOHLIEHTpALMM 030Ha.

14. 3aBMCMMOCTb BEIMYUHBI KOHLIEHTPALMM 030HA OT PACCTOSHUS [0 NOBEPXHOCTUN 3EMNM, reorpaconyeckoil WMPOoThI 1
BpEMeHu roga.

15. Mpouecchl 06pa3oBaHns 1 pa3pyeHns 030Ha B aTMOCEPE.

16. "Hyneson umkn" 03oHa, NPUYUHbBI €r0 HapyLWeHNs.

17. BooopoaHblil LMKN paspyweHns 030Ha.

18. A30THbIV LUKN paspyleHns 030Ha.

19. XNOpHbIA LUMKN paspylleHnst 030Ha.

20. BPOMHbBI LUMKNbI LUK paspyLeHnst 030Ha.

21. O6o3Ha4eHne ppeocHoB. Ponb chpeoHOB B paspyweHn 030HOBOFO COSi MNAHETHI.

22. O6pbiB Lieny B NpoLieccax, Bbi3biBaOWMX pas3pyLeHne 030Ha.

23. MMprymHbl 1 NOCNEeACTBUSA BO3HNKHOBEHUS "030HOBOM Ablpbl" Hag AHTapKTUOON.

24. [1porHo3 COCTOSIHUS 030HOBOrO €Nos. [yTV YMEHbLUEHNS aHTPOMOreHHOro BANSIHUSA Ha O30HOBbBIA CION NAaHeThI.
25. Mex ayHapoHOe COTPYOHUYECTBO B 06/1aCTW N3Y4EHUSI U OXPaHbl 030HOBOFO CJIOS.

26. MpespalweHnsa npumeceri B Tponocgepe.

27. ObpaszoBaHne CBOOOAHBbIX PALMKANOB, UX POSb B MPOLLECcax TpaHcopMaLmMm NpuMeceii B Tponocaepe.

O©oo~NOOOThWN—=
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28. Peakuuy B TPOMOCHEPE C y4acTneM rMopoKCUAHOro paavkana, npoueccsl 06pasoBaHus 1 CToka.

29. OpraHnyeckune coemHeHus B atmocdepe. VICTOYHNKM NOCTYNNEHMS U CTOKA OPraHNYeCcKnx CoeAuHEHWIA.
30. Mpouecchl TpaHctopMaLmMm OpraHnYeckmx CoOeAMHeH B Tpornocgpepe. MeTaH 1 ero romonoru.

31. Mpouecchl TpaHcopMaLmMn opraHnYeckmx CoeanHeHU B Tponocgepe. AnKeHbl U apoMaTnyeckue yrnesoaopoasl.
32. lncnepcHble cuctemMbl B atmocgepe. Kputepum ycTondnBocTn aspo3oneil.

33. Knaccugukaums atTMocqepHbIX aspo3onen.

34. TemnepatypHble MHBEPCUW W YCTONYNBOCTb aTMOCHIEPHI.

35. cTO4HUKM NOCTYNNEHNS COEAMHEHNI Cepbl B TPONOCEPY, OKMCNEHNE B ra30BON, XNOKOW, TBEPAON (hase.
36. TpaHcopMaums coeamHeHUn cepbl B Tpornocgepe.

37. ATMOCEpPHbIV LMK COeANHEHNA a3oTa.

38. TpaHchopmauus coeanHeHnin asoTta B Tponocaepe.

39. OcobeHHOCTM NpPOoTEKaHNs POTOXMMUYECKMX PeakLMii B BO3LyXe rOpOA0B.

40. l'opoackas atMocgoepa. CxoacTea 1 pasnuums npuunH obpasosaHust cmora B JloHaoHe u Jloc?AHpxenece.
41. MapHukoBbIn agpdoekT. MNapHuKoBble rasbl. "OkHa npo3payHocTn” B atMocdepe.

42. TpnyrHbI U BO3MOXHbIE NOCNEACTBUS YBENNYEHUS KOHLIEHTPaUMM NapHNKOBBIX ra30B B aTMocdepe.

43. BnusHne asposoneit Ha knumat 3emnu. Anbbeno 3emnw.

44. TMpobnema coxpaHeHns kKnMMara 1 ee MexayHapoaHbIe acnekThl.

45. Bugbl NOHU3NPYIOWNX U3NYHEHWUIA N €QUHNLBI U3MEPEHNS.

46. 3akoHbl pagnoakTMeHoro pacnaga. lNepvog nonypacnaga. AKTUBHOCTb.

47. BsanmopencTteue nsny4eHuii ¢ BelecTsoM. [lencteme pagnaumm Ha Yenoseka.

48. ECcTeCTBEHHbIE UCTOYHUKN NOHU3MPYIOWNX N3NYYEHUIA.

49. AHTPONOreHHbIe NCTOYHNKM NOHNIUPYIOLLNX N3NTYHEHWIA.

50. MyTn pelweHnsi NPo6neMbl 3aXOPOHEHNST PAAN0aKTUBHBIX OTXOLOB.

Cemectp 7

Tekywuin KOHTpONb

1. JTaBopaTtopHble paboTbi

Tembl 6, 7, 8, 10

NabopatopHas paboTa "lNepMaHraHaTHas OKMCNsieMoCTb BOAbI"

Bonpocebl k 3awute nabopaTtopHoit paboTbl.

1. Xummnueckoe notpebnenne kucnopona (XK).

2. NepMmaHraHaTHas OKUCNSAEMOCTb BOAbI.

3. BuxpomartHas okmcnsemMocTb BOAbl.

3. Knaccmdoukaums npupogHbix Bo4 B 3aBMCUMOCTU OT BenndnHbl XIK.

4. CywHocTtb MeTona Kybens.

NabopatopHas paboTa "OnpeneneHne XecTkocTy Boabl"

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. XecTKOCTb npupoaHbIX BOO, eANHNLIbI XECTKOCTW.

2. Buabl xectkoctu: kapboHaTtHasl, HekapboHaTHasi, ycTpaHsieMasi, HeycTpaHsieMas!, oblas XecTKoCTb.
3. Knaccndomkaumsa npmpoaHbIX BOS MO BENNYNHE XECTKOCTM.

4. Cnocobbl yCTpaHEHUSt XECTKOCTY BOAbI.

5. XapaKTepI/ICTI/IKa MeTona onpeneneHns XecTtkocTth Boobl.

NabopatopHas pabota "OnpeneneHve oblwen Weéno4yHocTn Boab!"

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Weno4yHocTb NpUpoaHbIX Bo4. MprCyTCTBMEM KakMx MOHOB 0BYCNOBNEHa LWeNoYHOCTb NPUPOaHbIX BOoA?
2. Obwas Weno4HOCTb BOAbI.

3. KapboHaTHasl Weno4yHoCcTb BOAbI.

4. CylHOCTb TUTPUMETPUYECKOro MeToaa onpeaeneHus WenoYHoCT! NPUPOOHbLIX BOA.

5. Mpouecchl 3aKNCNeHNs NOBEPXHOCTHbIX BOAOEMOB. CTanumn 3akKnCneHums.

Na6opatopHas paboTta "KMcnoTHOCTb NoyBbl"

Bonpocsl k 3awute nabopatopHoit paboThbl.

1. Bugbl KNCNOTHOCTM MOYBbI.

2. ®akTopbl, 06YCNOBNMBAKOWME AKTyaNbHYIO (aKTUBHYHO) KUCIIOTHOCTb MOYB.
3. ObMeHHas KMCNOTHOCTb MOYB.

4. anponmmquKaﬂ KUCNOTHOCTb MNOY4B.

5. MeToapbl onpeaeneHns KUCAOTHOCTY MOYBbI.

NabopaTopHas paboTa "OnpeneneHve coaepXaHus KanbLus 1 MarHusi B no4se"

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bonpocebl k 3awute nabopatopHoit paboTbl

1. ONEeMeHTHbI cocTaB NoYBbI.

2. KﬂaCCI/Id)I/IKaLI,I/IFI 3/IEMEHTOB B 3aBUCUMOCTIN OT UX CoOepXaHn4 B noyee. MaKpo- N MUKPO3NEMEHTbI NOYBbI.
3. CocTaB No4YBeHHOro Bo3ayxa 1 NoYBeHHOro pacTeopa.

4. OCHOBHbIE KaTNOHbI N aHNOHbI MOYBEHHOIO PacTBoOpa.

5. CYI.LI.HOCTb MeToa onpeneneHnsa cogepxaHuma Kanbunda n MarHmnd B no4vee.

NabopaTopHas paboTa "OnpeneneHne HePTU N HEPTENPOLYKTOB B NPUPOAHBIX U CTOYHbBIX BoAax"

1. CocTtaB He(pTU: aneMeHTapHbIA, FPYNNOBONA, PPaKLNOHHBIN.

2. Knaccndoukaums n xapaktepucTka HeddTenpoaykToB, NnofydaeMblx Npy NePBUYHOM U AeCTPYKTUBHOW nepepaboTke
HedpTu. 3. Jlerkue n Taxensle HedPTENPOAYKTbl. BEH3WHbI, AN3eNbHbIE Y peakTUBHbIE TONNUBA, MUHEPabHbIe Macna,
masyT.

4. \cTOYHMKM NOCTYNNeHUst HeddT! U HedPTENPOOYKTOB B OKPYXaloLLyto cpeay.

5. Mpouecchl TpaHcdopmaumm HedTU U HETENPOLYKTOB B aTMOCADEPE, rMapociepe, noyse.

NabopatopHas pabota "OnpeaeneHve cogepxXxaHus 0cTaTo4HOro xnopa B soae"

Bonpocebl k 3awute nabopatopHoit paboTbl

1. TokCKYHblE npmnmecu B MATbEBOW BOOE: UCTOYHUKN nocTynneHunsa, Metodbl KONN4eCcTBeHHOro onpeneneHns.
2. XnopupoBaHue Bo4bl; peakumm, npoTekatowme npy XnopnpoBaHmm.

3. |-|OTeHLI,VIaJ'IbHaS| aKonorn4yeckasa onacHoOCTb xnopunposaHunga BoAbl.

4. MopoMeTpuyecknii MeTos, onpeaeneHns CoaepXaHus 0CTaTo4HOro Xnopa B BOAE.

5. AﬂbTepHaTl/IBHbIe MeToObl o6e33apa>|<V|Bava BOAbI.

2. NMucbmeHHas paborta

Tembl 6, 7

Tema 6 ®M3MNKO-XMMUYECKNE NPOLLECCHI B rnapoctepe

Bonpocekl 1 3apaHns ansi NMCbMeHHoM paboTsi

1. MpupoaHas soga cogepxut CaHCOS (koHueHTpaums = 0,005 % macc) n MgHCOS (koHueHTpauus = 0,009 % macc).
OnpepenvTe 3Ha4eHne XecTkocTn Boabl. K Kakol rpynne BoA no BenuyvMHe XeCTKOCT cneayeT OTHeCTH 3Ty Boay?
MNpuHATL NNOTHOCTb BOABI paBHOW 1 r/cm3.

2. Paccuuntaiite pH noxaesoi Bogbl, HAXOOAWENCS B pABHOBECMU C aTMOCCEPHBIM BO34YXOM, COAEPXAalLMM B Ka4ecTBe
npuMecu nNuwb auokcma yrnepoaa B konudectse 0,035% 06. Ha ckonbko eanHuL pH OHO MOXET M3MEHUTLCS Npu
NPOrHo3npyemMomM yeenuyeHnm cogepxannsa CO2 B atMocepHOM BO34yxe B ABa pasa? Temneparypa Bo3gyxa paBHa
298 K, pasnenue = 101,3 kla, napumanbHoe gasneHue napos Boabl = 3,12.10-3 aTm.

3. Onpepenute 3HaveHne pH 0oXaeBoW BOAbI, HAXOOSWENCS B paBHOBECUM C aTMOCHEPHBbIM BO34YXOM, COAEPXALUM
0,035 % (06.) CO2 n 1 mapa-1 SO2. Temnepatypa Bo3ayxa pasHa 298 K, atmocdepHoe naeneHue = 101,3 kla,
napuvanbHoe gaeneHve napos Boabl = 3,16 klMa. Kakon Bknag (B %) BHOCAT 9TM NPUMECK B NPOLECC 3aKUCNEHNS
[oxaeBol Boabl?

4. Onpepenute, Kakas NnpupoaHas soaa (M3 aByx) 6onee arpeccyBHa MO OTHOLWEHMIO K FUMCY, ECNM aKTUBHOCTb KaTUOHOB
Kanbums B nepsoit Boge coctaenset 10-3 Monb/n, Bo BTOpon Boge - 10-2 Monb/n, akTMBHOCTb CynbdaTt-aHnMoHoB - 10-2,5
mMonb/n B nepsoi Boge 1 10-3 Monb/n BO BTOPOWA.

5. OnpenennTe, kakoe 3HadeHne pH 6ynyT UMETb MOBEPXHOCTHBIE BOLbI, HAXOASAIWMECS B PABHOBECUM C aTMOCHEPHbIM
BO3/lyXOM, B KOTOPOM Cpenu "akTUBHbIX" NpuMecen npucyTcTeyeT Tonbko CO2, n kapboHaTHBIMM NOPOLaMU, COCTOSLLAMM
13 kanbuuta. KoHueHtpaums CO2 B Bosayxe coctasnseT 0, 035 % (06.), Temnepatypa = 25 0C, obuwee oasneHue
Bo3gyxa = 101,3 k[lMa, napunanbHoe aaesneHue napos Boabl = 3,16 kla. MpuHATb, 4TO KO3PPULNEHTBI aKTUBHOCTU BCEX
KOMMOHEHTOB paBHbI 1.

6. CKONbKO MUNIMIrPaMMOB MOHOB (PTOpPa MOXET COAEPXaTbCs NPV HOPMarbHbIX YCNOBMSAX B NPUPOLHOM BOAE,
Haxogsuencsa B pasHoBecun ¢ gontooputom (CaF2), He cogepxawmm nprMeceit, eCnu B BOOE COAEPXMUTCS XNOpUL4
HaTpus B KoHUeHTpaumu 0,03 M?. CpaBHUTE NONyYeHHbIE 3HAYEHMS C MPeaenbHO OONYCTUMON KOHUEHTpaLUmnelid MOHOB
goTopa B BoJoeMax pblboxo3sACTBEHHOro Ha3HaveHus, kotopasi coctaensiet MOKp.x. = 0,75 mr/n.

Tema 7 Pun3nKo-XMMmnyeckre npoLecchl B No4se

Bonpochbl ons nucbMeHHoW paboThi

1. HaBecka noyebl Macco 100 r conepXuT B NOrnoWeHHOM cocTosiHum 185 Mr noaBuXHoOro kanbuus, 11,6 Mr kanus, 22,5
Mr HaTpwus, 16 Mr marams, 2,9 Mmr ammoHus, 1,0 Mr Bogopoaa, 2,2 Mr anioMuHng. Paccuntante eMKoCTb KaTMOHHOMO
obmeHa.

2. OnpepennTte copepXaHue KMcnopoaa n KkpemHus B % (macc.) B HedpenunHe K[AISiO4].

3. B 1 M3 naxoTHOro cnost no4sbl cogepXxntcs 6,5 kr opraHnyeckoro C, a UHTEHCUBHOCTb AbIXaHWS MO4Bbl cocTaBnseT 9 r
CO2 / (M27cyT). Kakas 4acTb opraHM4eckoro yrnepona Tepsercs B CyTku Ha AbixaHne? CpeaHss CKOpOCTb BblOENEeHNS
CO2 B TeyeHue roga - 2,5 r CO2 / (M2/cyT), a conepxaHne opraHmndyeckoro C nogaepXxmBaeTcs 3a CHeT NOCTyNNeHns
pacTuTenbHbx OcTaTkoB. PaccunTaite Bpemsi obopoTa ansi C.

4. EMKOCTb KaTMOHHOro obMeHa noyBbl cocTaBnsieT 25 cMonb p+/kr, 65 % EKO obycnosneHbl noHamun H+ 1 Al3+.
Paccuutaiite konnyecTBo nseectn (r CaCO3/ kr nousbl), HEOOXOAUMOE NS HEATPaNU3aLmUmn 3T0N 0OMEHHOW
KWUCNOTHOCTW.

3AE
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5. Mpw onpepeneHun B NOYBE NOLBUXHOMO KanbLus Obiiv MCMONb30BaHbI CNEayOWNE AaHHbIE: Macca HABECKM
BO3/yIIHO-CYX0i NouBbl- - 10 1, 06BEM BOAHON BbITSXKM - 50 MA1, KOHLEHTpauust noHoB K+ B BbITsSXKE - 14,3 Mkr K+/mn.
OnpepenvTe cogepxaHune NoaBNXHOro KanbLms B 1 Kr NO4BbI.

6. B nouBy 6binu BHeceHbl a3oTHble yaobpeHus (NHANO3) B konmuectse 110 kr N/ra. KakoBa Macca ncnonb30BaHHOM0
ynobpeHus, ecnu oHO coaepXxuT 96 % OencTaytowero BelecTsa?

3. TectupoBaHue

Tewmbl 6,7, 8

Mpumepbl TeCTOBbIX 3a4aHW

1. K yncny nonmumknuyeckmnx apoMaTnyeckmx yrnesoaopoaos, obnanatowmx KaHLEPOreHHbIMY CBOMCTBAMK, OTHOCKTCA
. PeHon.

. bens(a)nupeH.

. beHson.

. Tonyon.

. Kcunon.

®©® QOO0 T

. KomnoHeHTamm Kap6OHaTHOI7I CUCTEeMbl NPUPOLOHbIX BOOOEMOB ABNAKOTCA
. CaCO3 1 MgCO3

. Na2CO3 1 K2CO3

. CO2, CO32-, HCO3-

. CO2, H2CO3

O 0O TN

3. "B BoJe OTKPbITOro okeaHa He3aBMCMMO OT abCONMIOTHOWM KOHLLEHTPaLUMUN KOTMYECTBEHHbBIE COOTHOLIEHNS MEeX Oy
rnaBHbIMM KOMMOHEHTaM/ OCHOBHOMO COJIEBOMO COCTaBa Bceraa NocTosiHHbI. " [MprBeaeHHOE BblpaxeHne npeactaenset
coboii

. 3akoH NeHpu

. 3akoH [obcoHa

. 3akoH [uTtmapa

. 3akoH Knapka

. 3aKOH napumanbHbix AasneHunin JanbtoHa.

®© QOO0 0D

. XecTkoCcTb MpMpOOHOI BOLbI ONpenenseTcs cneayowmm Habopom KaTUoHOB:
. Na+, K+, Ca2+.

. Fe2+, Ca2+, Na+.

. Ca2+, Mg2+.

. Na+, K+.

. Ca2+, Na+.

O OO T M~

. V13 obwwei macchl rmgpocdepbl A0S MPECHbIX BOL COCTaBNSAET:
,D,O 1%.

. OT1 200 5%.

Lo 20%

. O120 0o 0%

. bonee 30%.

®Po0oTMO»

6. K rnaBHbIM MOHaM, [0Ns KOTOPbIX B fH0ObIX NPUPOAHBLIX MOBEPXHOCTHbIX BoAax npesbiwaeTt 95% ot obuel Macchbl
KaTWOHOB UM aHWOHOB, OTHOCSTCS CneaytowWwmne rpynmnbl aHUOHOB 1 KaTWOHOB (BbibepuTe NpaBuibHbIA Habop)

a. Na+, K+, Ca2+, Mg2+, Fe3+.
b. Na+, K+, Ca2+, Fe3+.

c. Na+, K+, Ca2+, Mg2+.

d. SO, Cl-,HCO, CO,NO.

e. SO, Cl-, HCO, CO, H2PO.

7. MpaBunbHOE Ha3blBaHWE MOPCKUX BOL, B COOTBETCTBUM C Knaccugoukaumein NprpoiHbix Bog, paspabotaHHor O.A.
ANEKnHbIM

a. CynbgpatHo-kanbuuesble, 3-i rpynnbi.

b. CynbgpaTtHo-HaTpmeBble, 3-/ rpynnbl.

C. XnopuaHo-HaTpuesble, 3-i rpynmbl.

d. KapboHaTtHo-HaTpreBbIe, 1-i rpynmbi.

e. KapboHaTHO-KanbumeBble, 4-i rpynnbi.

CtpaHunua 16 ns 24.
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8. 3HaueHus pH atMocdepHbIX M MOBEPXHOCTHBIX BOA, HAXO4AWMXCS B paBHoBecum ¢ CO2 atmocepbl 1 KanbuuToMm,
npu yCNoBMM OTCYTCTBUS OPYrX NPUMECEN, OKasblBaloWUX BIMSHNE HA KMCNOTHO?0CHOBHOE PABHOBECMKE B MPUPOIHbIX
BOLAX, PaBHbI

a.6,0u 5,6.

b.6,0n7,0.

.4,51n 8,3.

.5,71n8,3.

.7,0mn7,0.

® Q0

. 3Ha4YeHue Weno4HOCTN NPMPOOHbIX BOA ONpenenseTcs CyMMON KOHLUEHTPaL M NOHOB:
. AHVMOHOB 1 KaTNOHOB.

. AHVOHOB.

.SOncCO.

. HCO , OH-, n yoBoeHHon koHueHTpauun CO .

. HCO , OH-, n yoBoeHHom koHueHTpauun SO .

® QOO0 T ©

10. ConepxaHne pacTBOPEHHOrO KMCNopoaa y AHa riybokoro aBTpodhHOro 03epa Ha TEPPUTOPUN C YMEPEHHbIM
KnMMaToM B KOHLIE nepuoga ctpatudurkaunm coctasnset

a. MNpumMepHo Takoe Xe, Kak y MOBEPXHOCTN.

b. Cocrasnset 50-70% OT HaCbIWEHUS.

c. bonbuwe, 4eM y NOBEPXHOCTN.

d. CooTBeTCTBYET PABHOBECHBIM 3HA4YEHNAM, OTBEHAOWMM OaHHON TemnepaType 1 OaBneHuio.

e. PaBHo Hynio.

11. CopepxaHne pacTBOPEHHOro KMCnopoaa y AHa okeaHa B noboe Bpems roga

a. MNpumMepHo Takoe Xe, Kak y MOBEPXHOCTN.

b. Coctasnset 50-70% OT 3Ha4YEHWIA, ABNAIOWMXCA PABHOBECHBLIMU O COOTBETCTBYIOWMX YCNOBUIA.
c. B 1,5 pasa 60onbLue, HeM Y NOBEPXHOCTMU.

d. CooTBeTCTBYET PABHOBECHBIM 3HA4YEHNAM, OTBEHAIOWMM OaHHON TemnepaType 1 OaBneHuio.

e. PaBHo Hynto.

12. XapaktepucTtunka rpyHToBbIX BOA:

a. 30Hbl pacnpoCTpaHeHNs N BO3MOXHOrO 3arpsi3HEHNS FPYHTOBbLIX BOA, HE COBMNAanaloT.

b. 'pyHTOBbIE BOAbI HAXOOSATCS B 30HE aspauuu 1 nexar Mexay OByMS BOOOYMNOPHbIMUA CIOSIMU.

. [pyHTOBbIE BOAbBI OTHOCATCS K HAMOPHbLIM MPYHTOBLIM BOAAM.

d. OCHOBHy0 OMACHOCTb ANS 3arpPsSi3HEHUS FPYHTOBBIX BOL COEAUHEHNAMU TSXENbBIX METANNOB NPELCTABNSAT BbIOPOCH
aBToTpaHcnoprTa.

e. [pyHTOBbIMM Ha3bIBAIOT NOA3EMHbIE BOAbI, PACMONOXEHHbIE Ha NEPBOM OT NMOBEPXHOCTW 3EMN BOLOYMOPHOM CNoE,
VMEIOLWEM 3HAYUTENBHYIO Nnowanb PacrnpoCcTpaHeHuns.

13. Micnonb3oBaHne XMMUYeCKMX yL0OPEeHNn CONPsi)KeHO C HEKOTOPbLIM PUCKOM, MOCKONbKY:

a. bonbwKUHCTBO yoobpeHuii He obecrneynBaeT pacTeHUs BCEMU HEOOXOLMMbIMY MUTATENBHBIMU BELLECTBAMN.
b. YnobpeHuns nnoxo pacTBopuMbl B OXAEBON BOAE.

c. MNpw cMbIBe ¢ noneli ynobpeHns MoryT Bbl3BaTh 3BTPOCMKALIMIO BOLOEMOB.

d. YoobpeHns TOKCUYHbI 0N LEPEBLEB U NECHbBIX PACTEHMWIA.

e. Y0obpeHusi CULKOM JOPOrv Ansi MHOMMX (DEPMEPOB.

14. Kakune Habopbl 3Ha4eHUin pH cooTBETCTBYIOT aTMOCHEPHBIM 1 NMOBEPXHOCTHLIM BOAAM, HAXOASIWMUMCS B paBHOBECUN C
CO2 atmocephbl 1 KanbUUTOM, MPW OTCYTCTBUWN OPYrnX NpMMeceil, oKasblBaloWmX BANSHNE HA KUCNOTHO-OCHOBHOE
paBHOBECUE B MPUPOLHbIX BOAaX?

a.6,0un5,6.

b. 6,01 7,0.

c.4,5n8,3.

d.5,7n 8,3.

e.7,0n7,0.

15. ConepxaHue KaTMOHOB KanbLUWs U MarHms B NpUpOLHOA BOA4E COCTaBNSeT:
[Ca 2+] = 35,0 MnH-1; [Mg 2+] = 6,8 MiH-1. Obwas XecTKocTb BOAbl paBHa (B MOSb/M3):

f. 41,8 mnH-1.
g- 2,09 mnH-1.
h. 28,2 mnn-1.
CrpaHunua 17 ns 24. % ;;?{IEEP OH
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i. 3,90 Mnn-1.
j- 5,30 MnKH-1.

3aver

Bonpochl k 3a4eTy:

1. CtpoeHne rmpgpocdepbl. AHOManbHbIe CBOVCTBA BOAbI.

2. CocTtas NpupoAHbIX BoA. 3akoH duntmapa.

3. Cnocobbl knaccuguKaumm NpUpPoaHbIX BOL.

4. dakTopbl, BAMSAIOLWME HA (DOPMNPOBAHMNE XMMUYECKOrO COCTaBa NPUPOLHbLIX BOA.
5. OcHoBHbIe Npouecchl PopMMPOBAHUS XMMUYECKOrO COCTaBa NPUPOLHbIX BOL.

6. MI/IHepaﬂI/I3aLI,I/I$I npunpoaHbIX BOO. KnaccmopleauMﬂ npnpoaHbIX BOO B 3aBUCUMOCTU OT npeo6na,ua+ou4v|x KaTnOHOB U
aHMOHOB.

7. lNMpouecchbl pacTBOpeHUS ra3os B NPUPOOHbIX BOOAX.

8. MNpouecchbl pacTBOpeHNs TBEPAbIX BEWECTB B NPUPOLHbIX BOAaX.

9. Nokasartenb HeyCTONYNBOCTU 1 NoKasaTenb arpecCMBHOCTM NPUPOLHbLIX BOL.

10. KNcnoTHo - OCHOBHOE paBHOBECHE B NPUPOLHbLIX BOJAX.

11. KapboHaTHasi cuctema n pH aTMocepHbIX 0CaaKoB.

12. KucnotHble noxaw.

13. PactBoprMOCTb kapboHaToB 1 pH NpupoaHbIX BOL.

14. XecTKOCTb NPMPOLAHbIX BOA. Knaccudumkaumsa npupoaHbIX BOL MO BENYMHE XECTKOCTHU.

15. Cnocobbl YMEHbILEHNS XXECTKOCTM BOLbI.

16. LLleno4yHOCTb NPUPOAHbLIX BOA.

17. OCHOBHbIE 3Tanbl 3aKUCNEHMS NPUPOAHBIX BOLOEMOB U MX MOCNEACTBMSA ONS Pa3BUTUS BOOHbLIX SKOCUCTEM.
18. BnnaHue pH Ha copepxaHune npumecen B Bogoeme. PactBopeHune coeanHeHn TaxXenblx MeTanios 1 antoMUHNS.
19. OKMCANTENBbHO-BOCCTAHOBUTENbHBIV NOTEHUMan NpupogHbIx BoA. OKMCAMTENbHO-BOCCTAHOBUTENbHOE PaBHOBECHE B
rnpopocagepe.

20. BaanMocBs3b MeX Oy OKUCNUTENbHO-BOCCTAHOBUTENbHBLIMUA U KUCIIOTHO-OCHOBHBIMY XapakTepucTnkamm npupoaHbIX
BOL.

21. Pepokc-6ydhepHocTb NpUpoaHbIX Boa. deHuTpudomkaums, BOCCTaHOBNEHUE CyNbdaToB, hepMeHTauums.
22. OKUCNNTENbHO-BOCCTAHOBUTENbHbIE MPOLECCHI B 03epax.

23. Ctpatudpmkaumns npypoLHbIX BogoeMos. OnnroTpodoHble U 3BTPOGHbIE COCTOSIHUS BOAOEMOB.

24. MNpoueccol KoMNnekcoobpasoBaHUs B MPUPOLHbIX BOAAX.

25. CtpoeHue nuTocdepbl 1 aNEMEHTHbIV COCTaB 3eMHO KOpbl. MUHepanbl U ropHble NOPOLbI.

26. ONeMeHTHbIN COCTaB MoYyBbl.

27. Knaccudmkaums opraHm4eckux BeLWecTs B NMOYBE.

28. Hecneundpnyeckue opraHuyeckme coeguHeHus.

29. Cneundomyeckune rymycoBble BelecTsa noys. ['ymyc.

30. OpraHoMuHepasnbHble COEANHEHNS.

31. MornotntensHas cnocobHocTb Nous. OBMEHHbIE KATUOHbI MOYB.

32. MoyBeHHbI nornowatowumii komnnekc. VIoHHbIn 0BMeH B nouyBe.

33. EMKOCTb KaTMOHHOro obmeHa.

34. Weno4YHoCTb 1 KNCNOTHOCTb NOYB.

35. AKTyanbHas 1 noTeHuManbHas KUCNOTHOCTb NOYB. MNpUYMHbI 3aKUCNEHNS MOYB U MePbl 60pbObI.

36. TpaHchopmaLns coeanHeHnin azota B NoyBse.

37. TpaHchopmauus coeanHeHnin pocpopa B noyse.

38. HepTb 1 HedbTenpoOyKkThl B OKpyXawlwein cpege. ICTO4HMKM NOCTYNNEHUS U NPOLECCHI TpaHcopMaLmu.
39. Nonunumknnyeckne apomaTtnyeckue yrnesogopodbl (MAY) B okpyxatouen cpege.

40. Mectnumabl. Knaccudpmkaums. Mytn murpauun B 6rocdepe.

41. TokcmyHoCTb nectuumaos. MNMpouecchl TpaHcdopMauum NecTuUMoos B NpMpoae.

42. Xnopcoaepxalime opraHn4eckne coeanHeHus B buocdpepe. JnoKCUHbI.

43. Taxenble MeTannbl B okpyxatowei cpene. CBMHeL U ero CoeAMHEHMS.

44. Taxenble MeTannbl B OKpyXatowen cpene. Xpom, Mefp.

45. Taxenble MeTannbl B okpyxatowen cpege. PTyTb, LMHK, KaaMuWiA.

46. Murpauns n TpaHcopMaums XMMUYECKMX 3arpasHSoWLnX BEWECTB B OKPYyXalowwern cpene.

47. buoreoxummyeckne bapbepsbl.

48. BogHas murpaums aneMeHToB. BnnsHue okncnmTenbHO-BOCCTAHOBUTENBHbIX YCNOBMIA U KOMANeKcoobpasosaTeneli Ha
NpOoLLeCC BOLHOW MUrpauunm.

49. KomnnekcoobpasoBaHne 1 MurpaLnm TSXenbix METANNOB B BOJHON cpee.

50. UcTouHukm, npoLiecchl TpaHCHopMaUmm 1 CTOKa TOKCUYHBIX COEANHEHU B ObITY.
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Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".

6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
CemecTtp 6

TeKyLLUiA KOHTPONb

Na6opatopHble B ayautopum, ocHalwéHHOM CooTBETCTRYOWMM 060pyaoBaHMeM, obyyatolmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 15
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHWs 1 HaBbiKu No paboTe ¢
060pyoBaHVEM B COOTBETCTBYIOWEN NPeaMeTHON obnacTy.

TecTupoBaHue |TecTMpoBaHMe NPOXOAUT B MMCbMEHHON hopme nnm C NCNONb30BaHNEM
KOMMbIOTEPHBIX cpeacTs. Obyyarowminca nonyyaeT onpeaenéHHoe KONM4ecTBo 2 10
TECTOBbIX 3a4aHuii. Ha BbiNnonHeHre BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHuin. OueHka BbICTaBNsAeTCs B 3aBUCUMOCTM OT
npoueHTa NPaBWibHO BbINOMHEHHbIX 3a4aHWA.

MucbMeHHas  [Obyyalowmecs nonyyatoT 3a4aHue MO OCBEWEHNIO ONPeLEeNnEHHbIX TEOPETUYECKMX
pabota BOMPOCOB MW peleHmnio 3aaady. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 3 12
npenonaeatento. OLEeHNBAOTCS BNafeHne MaTepmanom no Teme pabotol,
aHanmnTnyeckme CI'IOCO6HOCTI/I, BnageHne metogamun, yMeHmna 1 HaBblkK,
HeO6XO,D,I/IMbIe ONs BbIMNONHEHNS 3a0aHWNA.

YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTUYECKMX 3aHATUAX. Obyyarowmecs
BBICTYNAKOT C AOKNaNAMW, COOBIWEHNSAMM, NONONHEHNSAMW, YHaCTBYIOT B 4 13
OMCKycCcUW, 0TBEYatoT Ha BONpocCkl npenogasatens. OueHnBaeTcs ypoBeHb
[loMallHel NOAroTOBKM MO TEME, CNOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

dk3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHUS OUCLMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHON UMW NUCbMEHHOI coopme no Bunetam, B KOTOPbIX
copepxatcsl Bonpochkl (3afaHusl) no Bcem TeMam kypca. Obydyatowemycst faértcsi
Bpems Ha noaroTosky. OueHnBaeTcs BNafeHme Matepranom, ero CUCTEMHOE
OCBOEHUE, CNOCOBHOCTb MPUMEHSTL HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuase NpobneMHbIX CUTyaUnin 1 PeeHN NPaKTUYECKNX 3aAaHNiA.

Cemectp 7
TeKyL i KOHTPOb

NabopatopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, oByyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 1 20
NPakTUKO-OPUEHTUPOBAHHBIX TexHonoruin. OLeHnBatoTCS 3HaHWe matepuana u
YMEHUE NPUMEHSITb ero Ha NpakTMKe, yMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

MucbmeHHas  |OByyarowmecs NonyyaroT 3afaHue No OCBEWEHMIO ONpenenéHHbIX TEOPETUHECKIMX
paboTa BOMPOCOB UKW peleHnio 3aaay. PaboTa BbINoNHAETCS MMCbMEHHO 1 caaéTcs
npenonasatento. OLeHNBAIOTCS BNageHe MaTepuanom no Teme pabotbl,
aHanuTnyeckue cnocobHOCTY, BNafeHne MeToaamm, yMeHUs U HaBbIKK,
HeobXxoAMMble NS BbINONMHEHUS 3a8aHUA.

TeCTVIpOBaHVIe TeCTI/IDOBaHVIe npoxognT B NMUCbMEHHOMN popme nnu ¢ ncnonb3oBaHMEM
KOMMbIOTEPHbIX CPenCTB. 06y'-|a+ou4v||7|cq nony4aet onpep,enéHHoe KONnM4ecTBO
TECTOBbLIX 3a4aHnin. Ha BbINONHEHNE BbioenseTcs pukcmnposaHHoOEe Bpems B
3aBUCMMOCTM OT KonmdecTBa 3adaHuii. OueHka BbICTaBNSIeTCS B 3aBUCMMOCTM OT
npoueHTa npasuibHO BbIMO/THEHHbIX 3a0aHuni.

N
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Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
3aver 3a4éT1 HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMINHBI. 50

Obyuyatowmiicst nonyyaeT BOMPOC (BONpockl) Mnbo 3afaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucumMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHUMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

A.T1. KapmaHoB XvMus okpyxatouein cpeapl. Kypc nekuui - http://lib.sfi.komi.com.
Xumusi okpyxatowern cpebl. INeKTPoHHbINA pecypc. - http://www.studfiles.ru/preview/3061923/
Xumus okpyxatoweri cpeabl. Xumdoak MITIY. OnekTpoHHbIn pecypc - http://mpgu-himfak.narod.ru/ecol.html

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Bug pa6ot MeToaounueckue peKoMeHaauum

nekunn B xoOe neKUuMoHHbIX 3aHATWI pekoMeHayeTCa TwaTte/lbHO KOHCNEKTUPOBaTb I/I3y‘-laeMbII7I marepwuan.
CneuyeT o6pamaTb BHMUMaHMe Ha TePMUHbI, (OOPMYNNPOBKN, pacKpbiBatolWne cogepxaHme 1ex unu
MHbIX NpoueccoB, MEXaHN3Mbl XUMNYECKUX peaKqu7|, HOMeHKNnartypy COEeOVHEHWA, npakTn4eckyto
3HAYMMOCTb N3y4YaeMblX Bonpocos.Hanmqme Xopouwunx COOCTBEHHbIX KOHCMEKTOB NEKLWIA - BaXHoe
ycnosue YCHeUJHOIZ NOOroTOBKWN K 3K3aMEHY.

npakTnyeckue | Mporpamma npakTMHECKUX 3aHSATUI BKoYaeT pa3bop TEOPETNYECKOro Mateprana u peleHne 3aaay.
3aHATUS Mpw peweHnn 3apay Hy>XXHO 06OCHOBbLIBATb KaXAbliA 3Tan PELIEHUS, UCXOAS U3 TEOPETUHECKMX

MONOXEeHWI Kypca. PeweHns npy HEOOX0AMMOCTY HYXHO COMPOBOXAAaTb KOMMEHTaPUAMU, CXEMaMM,

ypaBHEHWSIMM XMMUYECKMX peakumii. MNpu paboTte ¢ TepMrHamMn Heobxoanmo obpalarbes K

cnosapsM, B TOM 4ucne focTynHbiM B IHTepHeTe, Hanpumep Ha cavite http://dic.academic.ru.

Mpw peweHnn 3apay Ha NPAKTUYECKMX 3AHATUSX MOXET NOTPEBOBATLCS KaNbKyNsATOP.

nabopartopHble| Pabota Ha nabopaTopHbIX 3aHATUSIX NpeanonaraeT BbiNoNHEHNE 3KCNepUMEHTaNbHOM YacTu, aHanuns
paboTbl 1 0dopMNIEHNE MONYYEHHbIX PE3YNbTaToB, 3awWmMTy NabopaTopHON paboThl, akTMBHOE y4acTue B

nmckyccusix. Mpu nogrotoske kK nabopaTopHbIM paboTaM cneayeT UCMOoNb30BaTh METOANYECKME

yKasaHusi No OMCLMMNIVHE, KOTOpble BbIAAIOTCS Ha 3aHATUS B 3/IEKTPOHHOM BUAE B KOMMbIOTEPHOM

Knacce vunu B yMaxKHOM WCTONTHEHWW B 0ObIYHOM ayANTOPUN.

K BbINOMHEHWIO 3KCNEPUMEHTaNIbHOM YacTu CTyAeHT [oMycKaeTcs Nocne KONNoKBMyMa, NporpamMma

KOTOPOro U3noxeHa B METOANYECKMX YKasaHUsX K nabopaTopHbIM paboTam.
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Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | CamocTosiTenbHylo paboTy cnelyeTt HaYaTb cpasy Xe Mocne NepBo NeKUMn 1 NoNyYeHus

TenbHas y4yebHO-MeToaM4Yeckmx Matepunanos. KOHTponb pea3ynbTaToB BHeayaUTOPHOW CaMOCTOSATENbHOM

paboTa PaboTbl HA Yy4EOHbIX 3aHATUAX MOXET MPOXOANTb B YCTHOW, MMCbMEHHOW NN CMELIaHHON hopMe.
CamocTosiTenbHas paboTa CTyoeHTOB Mo Kypcy BKo4aeT B cedsi NpopaboTKy 1 yCBOEHE KOHCMEKTOB
NeKunii; nsydeHune y4ebHol 1 MeToauyeckoi nuTepaTypbl, BKOYas UHOPMALVOHHbIE
obpasoBatenbHble Pecypchl (3NEeKTPOHHbIE Y4eBHUKM 1 MeToaudeckue nocobus); NoaroToBky K
nabopatopHbIM paboTamM 1 ocpoPMNEHNE OTHETOB; PelleHne 3a8a4 U BbiNoNHEeHWe ynpaxXHeHui no
OCHOBHbIM pasgenam kypca. [py caMoCTOSTeNIbHOM pelleHnn 3a4a4 Hy>XXHO 0O60CHOBbLIBATb KaXablii
atan peleHus .PelleHne 3a0ay 0aHHOMO TUMa HY>XXHO MNPOAONXaTb A0 NPMOBpeTeHNs TBEPablX
HaBbIKOB B UX pelleHnn. PelueHunsi npy HeoBX0AMMOCTU HY>XXHO COMNPOBOXAATb KOMMEHTAPVSIMUA,
CXeMaMu U PUCYHKaMU, YPaBHEHNSIMU XMMUYECKUX peakLnii.

YCTHbIA onpoc | Bonpochkl K yCTHOMY Onpocy BblAATCA NEKTOPOM UK nNpenojasareneM. BedylwmM npakTmiyeckue
3aHsaTUS. MNpu NoAroToBKE K YCTHOMY OMPOCY PEKOMEHAYETCS NONb30BaTbCS KOHCNEKTaMu Nekuni,
yuyebHMKamu 1 yuebHO-MeToauYeCKMM NocobmsaMm. [Ins NOArOTOBKM K 3aHSTUSIM PEKOMEHLyeTCA
BblOENsATb B MaTepuane npobnemMHble BONPOCHI, 3aTparvBaeMble NpenogaBsaTenem B nekumu, u
rpynnupoBaTtb MHhOpMaLMIo BOKpyr HUX.Mpu paboTte ¢ TepMmHaMu Heobxoammo obpaliatbes K
cnosapsM, B TOM 4ucne [ocTynHbiM B IHTepHeTe, Hanpumep Ha carite http://dic.academic.ru.

nucoMeHHas | [NMncbMeHHble pa6OTbI npoBOoOATCA NO MHOMBMUAOYyabHbIM 6unetaMm. NMUcbMeHHble pa60TbI BKNOYaroT

pa60Ta KaK Teopetnyeckme Bonpochol, Tak 1 3anaym no OCHOBHbIM pa3aenam Kypca. I'Ip|/| noaroToeske K
3aHATUAM C pelleHneM 3aga4y Moxert I'IOTpe6OBaTbCF| KanbKynsaTop. I'Ip|/| BbINONTHEHNN NMNCbMEHHbIX
3apaHunin CTYOEHT OOJIXXeH NpoaeMOHCTPMPOBATb YMEHNE NPON3BOANTbE XMMNYECKNE pacHeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BSACHATD nony4yeHHble pe3ynbTarthbl.

TeCTUpoBaHue | B TecToBbIX 3aaHnsX B KaXA0M BOMPOCE M3 NPeACcTaBNEHHbIX BAPMAHTOB OTBETA NPaBUbHbIN
TOMbKO 0aVWH. Ecnu Bam kaxeTcsi, 4To NpaBusibHbIX OTBETOB 6o/blie, BbibMpaiTe TOT, KOTOPLIN, Ha
Baw B3arnsin, Hambonee npaeuibHbIA. Hy>XHO 0CcTaBWTb BpeMsi 45isi NPOBepKM cBoein paboTbl, 4TOOb
3aMeTUTb U NCMPaBUTb SIBHbIE OWKNBKKU. CTPEMMTECH BbIMONHUTL BCE 3a4aHUs TecTa.

9K3aMeH an/I NnoAroToBkKe K 3K3aMeHy HeobxooMMo onupartbc4, npexane scero, Ha KOHCMEeKTbl nexkuum, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMNb30BaHbI npn noaroToeke K na60paTopr|M pa60TaM, onpocy n
TeCTnpoBaHuio. Ok3amMeH npoBoOnTCA no 6I/Il'IeTaM, B Kax oM bunete cooepXunTca no osa
TeopeTndeckunx sornpoca. HaKaHyHe 3K3aMeHa npoBoAnNTCA KOHCYyNnbTauus.

3ayet Lnsi noAroToBKU K 3a4eTy MO TEOPETUHECKOMY KYPCY HEOBX0AMM, MPEXAe BCEro, XOpOoLnii
COOCTBEHHBIV KOHCMEKT nekumii. Kpome T0ro, y cTyaeHTa DOnXeH ObiTb Xopowuii y4ebHrK nnm
KOHCMEKT NMTepatypbl, IPOYNTAHHON MO yKasaHWUo NPernoaaBaTtens B TedeHne cemectpa. Cnenyert
TakXe onmpaTtbCsl HA UCTOYHMKM, KOTOPbIE BbiNM MCNONb30BaHbI NPV NOAFOTOBKE K TabopaTopHbIM
paboTtam, onpocy 1 TeCTUPOBaHUID. 3a4eT NpoBoANTCS Mo Bunetam, B kax oM buneTte no nsa
BOMnpoca.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCNOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHGOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMAaLMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMN 06pa3oBaTebHOro npoLlecca no
AMCUMNAVHE (MOLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNMHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckomn 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynto)

MatepunanbHO-TEXHUYECKOE obecrneyeHune 06pasoBaTeanoro npouecca no gucumnnmHe (Mo4ynto) BKAOYaET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON PaboThl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneuvanunsmposaHHas nabopaTtopus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanuua 21 ua 24. Bl YHH
skt

AR 5 AN LM O



Mporpamma omcumnnimHel "Xumust okpyxatower cpenbl”; 20.03.01 "TexHocepHasi 6e3onacHocTb".

12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBsneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 20.03.01
"TexHocpepHas 6e3onacHocTb" U Npodounio noaroToBku "OxpaHa NPUPOAHOI cpeabl 1 pecypcocbepexeHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.6.16 Xumuns okpyxaroweri cpenbl

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Tonanosa, O.B. Xumus okpyxatowei cpenbl. [9nekTpoHHbI pecypc] /O.B. Tonanoea, J1.A. Mumuesa. CI16. : laHb,
2016, 160 c. Pexum poctyna: http://e.lanbook.com/book/79332

2. Bonkos B.A. TeopeTnyeckne 0CHOBbI OXpaHbl OKpyXatoLlei cpefbl. [9nekTpoHHbI pecypc] CI16. : laHb, 2015, 256 c.
Pexwum goctyna: http://e.lanbook.com/book/61358

3. Xumuns okpyxaroulei cpenbl: yd. nocobre ons ctyneHTos By3oB / T. W. XaxaHuHa, H. I'. HuknTuHa, J1. C. CyxaHoBa ;
nog pen. T. N. XaxaHuHoii. M. : Bbicwee obpasosaHue, 2009, 130 ¢. (17 ak3. - bubnuoteka H4Y KDY)

4. Xvmus okpyxatouei cpenpl. Metognyeckme ykasaHus k nabopaTtopHeiM pabotam/ Cunnens W.4. - Hab. YenHbi:
WNagn.-nonurpad. ueHtp HYM K(M)PY, 2014, 42 c. (100 ak3. - Ha kad Xnd)

JononHuTtenbHas nuteparypa:

1. Opyros., KO.C. Okcnpecc-aHanna akonormyeckunx npob : npakTmyeckoe pykoBoACTBO. [ONeKTpoHHsbI pecypc] / tO.C.
Lpyros, A.I'. Mypasbes, A.A. PoauH. M. : NapatenbcTeo 'NlabopaTtopust 3HaHwuia', 2015. 436 c. Pexum goctyna:
http://e.lanbook.com/book/3164

2. MaircTpeHko, B.H. Skonoro-aHanntn4ecknii MOHUTOPWHI CTOMKMX OPraHNYeckmx 3arpsasHuteneil. [OneKTpoHHbI
pecypc] / B.H. MaiictpeHko, H.A. Kntoes. - M. : UspgatenbcTeo 'flabopaTtopus 3HaHwmit', 2012. - 323 c. - Pexxum goctyna:
http://e.lanbook.com/book/3163

3. Tapacosa H.IM. Xumuns okpyxatoweri cpenbl. Y4ebHuk ans By3oB. M.: AkageMkHura, 2007. SneKTpOoHHbIA JocTyn:
http://znanium.com/bookread.php?book=321858

4. fpyros, tO.C. AHanns 3arpsa3HeHHON NO4YBbI U ONACHbLIX OTXOA0B : NPaKTU4eCcKoe PyKOBOACTBO. [DNEKTPOHHbI
pecypc] / t0.C. Opyroe, A.A. PoauH. - M. : UapatenscTeo 'JlabopaTtopusi s3HaHuit', 2013. - 469 c. - Pexxum goctyna:
http://e.lanbook.com/book/3165

5. Xumus okpyxatouein cpenbl. DU3nko-xmMmyeckue npoueccsl B noyse. Metoandeckme ykasaHus K nabopaTopHbIM
pabotam/ UN.9. Cunnenb, P.H. WapadyTtanHos - Hab. YenHbl: MIH3KA, 2007, 47 c. (100 3k3. - Ha kadh Xnd)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.6.16 Xumuns okpyxaroweri cpenbl

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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