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Mporpamma ancumnnuHbl "Broreoxumus”; 04.05.01 "®PyHoameHTanbHasa v npuknagHas xmmums".

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. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "Broreoxumus”; 04.05.01 "®PyHoameHTanbHasa v npuknagHas xmmums".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) KyTtbipesa M.M. (Kadbenpa HeopraHn4eckoin xummm,
Xummnyeckuin nHctntyT uM. A.M. Bytneposa), Marianna.Kutyreva@kpfu.ru ; npocpeccop, a.H. (npogpeccop) Ynaxosuy H.A.
(Kagpenpa HeopraHuyeckom xummn, Xummaeckuin tHCTUTYT uM. A.M. Bytneposa), Nikolay.Ulakhovich@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
MNK-3 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX JUCLMMAVH B
npodbeccnoHanbHoM OesTeNbHOCTH

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:
6a30Bble KOHUEeNnuuy BUoreoxmmun 1 Npupoay BroreoxnMMHeCKUX LMKIOB.

JonxeH ymeTb:
CaMOCTOSITENBbHO ONpenensTb hOPMbl HAXOXAEHNS XMMUYECKMX SNEMEHTOB B 3EMHO KOPE 1 XNBOM BELLECTBE.
JonxeH snagertb:

HaBblkaMW OLEHKN XN3HEeOEeATENbHOCTN OPraHN3MOB B Ka4eCcTBe NMpuopnuTeTHOro q)aKTopa Murpaudmm n
pacnpeneneHnsa XuMn4eCckmnx afieMeHToB Ha 3emne.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

BnapeTb ocHOBaMu Teopun oyHOaMEHTaNbHbIX PA34enoB XMMUM (NMPEXAe BCEro HEOPraHUYecKon Xummm)

CnocobHOCTb NMPUMEHSTb OCHOBHbIE 3aKOHbI XMW NPW 06CYXAEHUN NONyYEHHbIX PE3yNbTaToB, B TOM YMCHe C
NpUBNEYEHNEM NHAOPMALIMOHHBIX 623 AaHHbIX

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.0B.03.01 OucumnaumHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasoBatensHoit nporpaMmbl 04.05.01 "dyHaameHTanbHas v NpuknagHas xmMus (AHanmTuyeckas
XUMUS)" 1 OTHOCUTCS K AUCLMNANHAM MO BbIGOPY.

OcBauBaeTcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem oucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ncne nekuun - 36 4aca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 5 cemecTpe.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl N0 AUCLMNNIMHE (MOAYNIO)

Buabl n yacobl
KOHTaKTHOW paboThbl,

Paspenbl oucuuniavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tema 1. . UcTtopnyeckune n

MEeTo40Nornyeckme npeanochbiiku

1 [BO3HMKHOBEHMS 6uoreoxnmmnm Kak
" |Haykun. CBSi3b BMOreoxmmMun ¢
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LpyriMu Haykamu. 3anaqm buoreoxmmum.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

CamocrosiTenbHas
paborta

Tema 2. BazoBble KoHUENUMK
6voreoxummnn. KoHLENUMNS XUBOrO

. |BewecTBa. KoHuenums 6rocdepsl.

BrokocHble cuctembl. KoHuenums
OMOreoXnMMmMYecKmx LIMKoB.

Tema 3. NeoxmMmyeckmne acnekThbl
y4yeHust o buocdpepe. YyeHune
B.N.BepHanckoro o 6buocdepe kak o
CTPYKTYpHOI 060/104Ke NNaHeTbl
3emns. MoHaTne o buoreoLeHose.

Tema 4. OBonOLUMOHHAS
buoreoxumns. dsonoLms
nmMTocgepbl. DBoNOLUS aTMOcdepb!.
Ssontoums rngpocgepbl.
Buoreoxnummnyeckue koHLenLmMm
BO3HUKHOBEHUS XU3HW.

Tema 5. PacnpeneneHne XuMmM4yeckunx
9N1EMEHTOB B 3eMHol kope. CocTas
nutocopepbl. Knapku n knapku
KOHUeHTpaumu. MNoyea 1 passntue
broccepsl.

Tema 6. DopMbl HAXOXAEHUS
XUMNYECKUX anemMeHToB. MuHepans!.

. |PaccesiHHble aneMeHTbI.

N3omophmam. AkueccopHble
MUHepanbl.

Tema 7. eoxuMnyeckmne

. [knaccudpumkaumm anemMeHToB.

Knaccugoukauns B.M.NonbawmmnaTa.

Tema 8. CocTaB X1BOro selwecTsa.
Buoreoxummyeckne goyHKUUN XNBOro
BeulecTBa. [[a3oBble.
KoHUEeHTpauUmnoHHble.
OKMCNNTENBHO-BOCCTAHOBUTENbHbIE.
Brnoxumunyeckne.

Tema 9. BnnsHmne reoxmmmnyeckomn
cpenbl Ha pasBUTUE N XUMUYECKUIA
COCTaB pacTeHUN.

10.

Tema 10. Murpauus seuwecTs.
MexaHuyeckas murpaums.
DU3NKO-XxMMm4ecKas Murpaums.
BroreHHas murpauns. TexHoreHHas
Murpaums.

11

Tema 11. N'eoxummnyeckas
MUrpaunoHHas knaccudomkaums.
Buonornyeckuii KpyrosopoT

"IXMUMUYECKNX 3NIEMEHTOB.

MHTEeHCUBHOCTb BUONOrn4eckoro
nornoweHns.

12

Tema 12. Bnoreoxummnyeckune LNKnbI

‘[BaxHENWNX XMMUYECKNX BNEMEHTOB.

13.

Tema 13. BroreoxmMmyeckuin LmnKn
yrnepona

14.

Tema 14. Bnoreoxummnyeckune LNKNbI
Kucnopogza v sogopona .

15.

Tema 15. BroreoxmMmyeckuin LnKn
asora.

CrpaHnua 5 13 19.
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUNA paboTbl
Tema 16. BroreoxmMmyeckuin LMK
16. cpocapopa, 5 2 0 0 2
17. Tema 17. Buoreoxummnyeckune LUMKnbI 5 > 0 0 5
cepbl, HAaTpUA K xnopa.
Tema 18. 3akoHOMepHOCTU
610reoXMMYECKOro KpyrosopoTa
XNMMNYeCKnx BelwecTB
18' BI/IOFeOXVIMI/I‘-IeCKVIe LUWNKNbl TAXenblX 5 4 0 0 2
MeTannos (PTyTb, CBUHEL, LUMHK,
Melb, KaaMui).
Ntoro 36 0 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1.. MCTOpVI‘-IeCKVIe n Metogonornyeckme npepnocbi/yikm BO3SHUKHOBEHUA 6Moreoxummum Kak HaykKu. CBsi3b
6uoreoxummm c APyrumMm Haykamu. 3apaum 6moreoxmumumm.

MeTtononoruyeckas ocHosa buoreoxmmun. Mpuruunel B.N.BepHanckoro. OnpeneneHne buoreoxumun no BepHaackomy.
Mex amcumnnmHapHblii xapaktep buoreoxun. Brioreoxmmust paccMatpreaeT buoctepy Kak eAMHYI0 CUCTEMY XUBOMO
BELLECTBA U MUHEPANbHbLIX COELMHEHNI. 3yyaeT xmuMmyecknini 0BMeH B CUCTEME HENOBEK-OPraHN3Mbl-OKpyXatolwas
cpena, XUMMYEeCKUA COCTaB XMBbIX OPraHM3moB. B 3a0a4v amcumninHbl BXOOUT TakXe pacCMOTpeHue
61OreoXMMMYECKMX LIMKNIOB MATPALIAN XMMUYECKMX INEMEHTOB. [pofonXeHne pacCMOTPEHMS STanoB PasBuUTUs
6uoreoxummn. Meoxnmnyeckne nceneposaHus B CLUA. Pabotol d.Knapka, KoTopblit onpeaenvn cogepxanus 10
OCHOBHbIX XIMNYECKIMX BNIEMEHTOB B r€0NOrMYECKNX NOPoLax 1 NpUpPoaHbix Bogax. CpefHee conepXaHne XMMNYeckmx
9N1EMEHTOB B 3eMHOW kope. TepmuH ?knapk? (A.E.depcman). ViccnenoBaHue rnobansHOro pacnpeneneHns u Murpauum
XMMMYECKUux anemeHToB B yHuBepcutete r.Ocno (Hopserng). CosnaHne reoxmMmny4eckon knaccmgukaumm
(B.M.lNonbawmmar). MNepBbld 3aKOH KpUCTannoxummum 1 npasmno naomopdgmama (B.M.[Monbawmuar).

MwuHepanorudeckue uccnegosarns B.M.BepHanckoro B8 MockoBCKOM yHMBEpCUTETE. 73MNNPUYECKNE N3OMOPGOHbIE
psiobl BepHaackoro?. MeHeTudeckuii noaxon B MuHepanorun. OcHoBHble paboTebl B.W.BepHaackoro: ?buocgepa?
(1926 r.), ?04epkn reoxummumn? (1927 r.), ?Brnoreoxnmmyeckne ovepkn? (1940 r.).

MprMeHeHve NpUHLMNOB Broreoxnummnn B MUKpobuonorum u reonoruun. ?bakteprancHas 6uoreoxmmus?. PaspaboTka
6110reoxMMYECKX METOLOB NMOUCKa MOMe3HbIX McKonaembix. broreoxummnyeckme aHomanuu. Cea3b 6oreoxummm ¢
ApYyruMun Haykamu. Brioreoxnmusi ? npuoputeTHas Hay4yHas AUCUMnIuHa, o6beanHsowas 61Monoruio, reonormo u XMMmo
Mo onpeneneHnio, a MaTeMaTuky 1 onsunKy no UCronb3yeMbliM METOAAM.

OBONOUMOHHAs BroreoxnmMms. AHanM3 NPOUCXOXAEHNS U 3BOMIOLMY BMOreoXMMUYECKUX LIMKIIOB B TEYEHUE
reonormyeckon nctopum 3emnu. lNepsble NpM3Haky XnsHu Ha nnaHeTte (3.5 - 3.8 Munnmapaos net Hasan). BnusiHue
XMBbIX OPraHW3MOB Ha N3MEHEHKE XUMNYECKOrO cocTaBa npotobuotuyeckoin 3emnn. ObpasoBaHne NpoToaTMoctepbl 1
npoTornapocoepsi.

Tema 2. ba3oBble KoHuUenuuu 6uoreoxummnn. KoHuenuus xueoro Bewectea. KoHuenuus 6VIOCdJepr.
BuokocHble cuctembl. KoHuenuumsi 6MoreoXMMmMYeCcKuX LIMK/OB.

1.1. KoHuenums xmneoro BelecTsa

XKvBble opraHnambl NOrNOWAINT CENEKTUBHO XMMNYECKME 3IEMEHTBI B COOTBETCTBUMN CO CBOMMMW CPU3NONOTMHECKUMU
notpebHocTsMM. Cpenm 3TUX ANEMEHTOB MOXHO BblAENUTb YrIepoa, BOAOPOL, KACIOPoL, a30T, hocchop, Kanui, cepy,
KPEMHWIA, KanbLuiA, MarHuin 1 Xene3o, KoTopble HEOH6X0aMMbl OpraHM3Mam B Hanbonblueld CTENEHN AJ1s MOCTPOEHUS
CTPYKTYPHbIX OPraHoB, pocTa 1 Pa3MHOXEHMS. DTN 3NIeMEHTbl TakXXe COCTaBNSOT OCHOBY XMMNYECKOro COCTaBa OkeaHa,
atMocdhepbl 1 FOpHbIX Nopo. VX nornoweHne XnBbiIMyA opraH3Mamy NpuBOAMT K BUOreHHOoM TpaHcgopMaLnm 3eMHbIX
obonoyek 1 angochepeHLmMaLn SN1EMEHTOB B OKpyXatollen cpene. bonee Toro, BolaensieMble B atMocdepy
razoobpasHble MeTabonuTbl MOCTENEHHO U3MEHSIIOT ra3oBbli COCTaB aTMOCHPEPLI U NOSIBNIEHWE B HEW KACNOpOo4a
SIBNSIETCS CaMbiM XapakKTePHbIM NpuMepoM. Xunakue MeTabonuTbl U NPOAYKTHl pacnana BOBMEKaloTCs B
KMCNOTHO-LLEN04YHbIE N OKUCINTENIbHO-BOCCTaHOBUTESbHbIE NPOLIECChl B MPUPOAHbIX BOAAX, KOTOPblEe Npoca4yMBaloTcs
Yyepes Mo4yBbl 1 NoAcTUNAlOWNE reonormyeckme Nopoabl U TpaHCAOPMUPYIOT UX MUHEPaNornyecknii U XMMnM4eckunia
coctas. [lanee nponcxoanT N3MEHeHNEe XMMUYEeCKOro CocTasa BOAbl B MOPSIX U OkeaHax. B koHe4HoM utore aT1o
CKa3bIBAETCS HA POPMMPOBAHUM OCAA0YHBIX MOPoL. BruoreoxnMmyeckmne LKLl U XNBOE BEWECTBO Urpan 0COBEHHO
3aMETHYI0 PO/ib B (POPMUPOBAHMUN BMOreHHbIX FOPOYNX UCKOMAEMBIX.

1.2. KoHuenuus 6uocdepsl

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 19. EEl YHH
oML

ARl | AL O



Mporpamma ancumnnuHbl "Broreoxumus”; 04.05.01 "®PyHoameHTanbHasa v npuknagHas xmmums".

TepmuH Brocopepa Hbin BnepBble NPennoxXeH B koHUe X1X Beka aBCTpUACKUM yueHbiM O.3toccom (1831-1914),
KOTOpbI onpenenvn 6rocoepy Kak BHELHIOW 060104Ky 3EMNN, HACENEHHYIO XMBbIMU OpraHn3mamu. Xrneoe BelWecTBO
BK/lo4aeT B cebsl BCe pasHoobpasme XMNBO MaTepu 1 pa3nnyHbIX (OOPM XN3HU, a KOCHOE ? Matepuo TBepAON,
XUAKO 1 razoBoii chas. MNprmepsbl 06pazyrowmxcs GUOKOCHLIX TeN ? NOYBA, MOPCKasl, peyHas u 03epHas Boaa, HeTb,
6uTtymbl. CnepnoBaTensHo, brocdpepa ? 9T0 eANHEHNE XIMBO MaTePUKM 1 BHELHEN YacTn 3eMHOro wapa. Xneoe
BELLECTBO HEBO3MOXHO 6e3 Buocepbl Takxe, kak NoHATUE Gruoctepbl 6eCCMbICIEHHO 63 MOHATUS XNBOI MaTepum.
Burocdpepa BknoyaeT B cebst cnou Tponocdepsbl, rmapocdepbl 1 TMTOCHEPLI CYMMapHOA MOLWHOCTBLIO OKOMO 40 KM.

1.3. BrokocHble CUCTEMBI

OTn cnucTeMbl , 06pa30BaHHbIE XUBLIMU OpraHn3Mamu 1 CPenoNn nx 0brUTaHms, BKIYAOT B Ce651 0OBMEH XMMMYECKMM
SMeMEHTaMN MEXY XUBbIMU OPraHn3mMamm 1 okKpyxatolei nx cpefoin. TepMuH ?61OKOCHbIE CUCTEMDBI? Bbll MPENoXeH
B.N.BepHanckmum B 1944 r. O6MEH XMUYECKMMY 3NieMEHTaMM B BUOKOCHBIX CUCTEMAX .OTBETCTBEHEH 3a
61OreoxXMMYECKyI0 OpraHM30BaHHOCTbL Brocdpepsl. B..BepHaackuii 0603HaumMn npoueccsl, SBNSOWUecs no cytu
reoxXrMmM4eckumMy (Hanpumep, NPUPoLHas reoxmmmyeckast MUrpauns SNeMeHToB), HO HaxoaaWmecs nos Bo3gencTBnem
LIBYX MOLLHbIX (PAaKTOPOB (re0NormMyecknm 1 6Monormieckmm Bo3AencTemeM), kak buoreoxummnyeckue npoLeceol. Takmm
obpa3oMm, npenMeT 6UOreoxnMmnm CBA3aH ¢ N3y4eHnem BMoreoxMMmMYeckimx NPOLECCOB.

1.4. Broreoxnummnyeckue LUuKnbl

Buroreoxumuyeckne Lnkbl NpeacTaBnstoT cobol yHKanbHoe CBOMCTBO 6rocdepbl. ITO CBS3AHO C TEM, HYTO MPOLECCHI
6rionornyeckoro obMeHa SIBNSTCS LIMKIUYHBIMW MO CBOEMY XapakTepy. [lnHamuyeckuii oBMeH Maccamm XMMUYeCKmxX
3/1EMEHTOB MOAAEPXMBAET XMMUYECKNA COCTAB KaK XMBbIX OPraHU3MOB, Tak M OCHOBHbIX craraembix 6riocdepbi:
reonormyeckrx Nopom, NoYe 1 Boaayxa. YHMBEpCanbHOCTb BUOreoxXMMnYecKx LIMKI0B OCHOBAHa Ha YHUBEPCANbHOCTU
npupoabl B LuenoM. Takum 06pa3oM, NpoCTPaHCTBEHHbIE U BPEMEHHbIE LIMK/bl MacCoobMeHa CTPyKTypupytoT 6rocdoepy.
Cpeflim 0CHOBHbIX 6IOreoXUMMYeckmx NpMHLUUNoB B./.BepHaackoro HaxoauTCs 1 nonoxeHvne 06 obpatumocTy u
HeobpaTUMOCTV BMOreoXMMUYecKnX LMKNoB. OH cunTan, 4To UCTOPUS BONbLIMHCTBA XMMUYECKMX SNIEMEHTOB,
cocTaensiowmx 99.7% maccbl 6uocgepsl, onpeaenseTcs B pamkax KOHUENUUM 6oreoXuMmnYeckx UMKIoB. ST1 LMKNbI
He SIBNSOTCS NMONHOCTbIO obpaTtuMbiMK. HenonHas o6patMocTb BMOreoXnMMHEcKUX LUMKIOB PasfiINyHbIX 3NIEMEHTOB U UX
HEe3aMKHYTOCTb OTpaXaeT reoXMMUYECKyo HEOAHOPOLHOCTE 3eMny 1 Npeaenbl aaanTauuy X1BbIX OpraHn3mMoB K
BapbUPOBaHMIO COAEPXaHUS SNEMEHTOB.

Tema 3. N'eoxmmuyeckune acnekTbl yueHusi o 6moccpepe. YueHmne B.U.BepHapckoro o 6moccpepe kak o
CTPYKTYpHOW o6onouke nnaHetbl 3emns. NMoHsATME 0 6MoOreoLeHo3e.

CtpoeHue 3emnun. CoBpemMeHHas Moaenb CTpoeHUst 3eMnun: 3eMHas kopa, BepxHsas MaHTus, CospemMeHHas mMogenb
CTPOEHNs 3eMNN: 3eMHas KOPa, BEPXHAS MAHTUS], TPAH3UTHAS 30HA, HUXHSAS MaHTUS, XUOKOEe BHYTPEHHEE A4P0,
BTOpas TpaH3nTHas 30Ha, TBEPAOE BHYTpPeHHee 4p0. JluHusa Moxoposundnya (Moxo). MNosepxHocTe KoHpana. 3emHas
Kopa 1 BEPXHSAS YacTb BEPXHEW MaHTUW NpencTaBnsoT cobor nutocdpepy. Cnoit Huxe nutocgepbl (80-100 kM)
Ha3biBaeTCcs acTeHocdepoi.

K ocHoBHbIM kKOMNoHeHTaM 6ruocdpepbl No B.M. BepHaackoMy OTHOCATCS XUBOE BeLWeCTBO; BMoreHHoe BEeLWeCcTBO
(opraHo-mMuHepasnbHble 1 OpraHnyeckme NPoAyKThl, CO34aHHbIE XMBbIM BELWECTBO: KAMEHHbIV Yronb, TOpd, NecHas
noacTuika, rymyc); 6MoKoCcHoe BelecTBO (MUHepabHble BelwecTsa, obpasyowmecs B peaynbraTte B3auMoaeincTems
XUBbIX OPraHN3MOB C HEXMBOW NPUPOAON: MOYBbI, USbl, KOPbI BbIBETPUBAHMWS); HEXMBOE BELLECTBO; PaanN0aKkTUBHOE
BELLECTBO; pacCesiHHble aTOMbl; BELWECTBO KOCMMYECKOro NPOUCXOXAeHNS.[1pn 3TOM B COBPEMEHHOM MOHUMaHUM MO
KOMMoHeHTaMy 6uocdoepbl MOHUMALOT: 1. MOTOKM KOCMUYECKOI SHEPrun, 3aNeKTPOMarHUTHbIE U rpaBUTaUMOHHbIE NONS,
KOCMMYecKoe BellecTBOo, MocTynatolee Ha 3emnio; 2. brioMacca X1Boi pacTUTENbHOCTU, CIOCOBHOM nyTem
(POTOCUHTE3a M pocTa PUKCUPOBaTb 1 NPeobpa30BbIBATb KOCMUYECKYHO SHEPTMIO B XUMUYECKYIO NOTEHLMANbHYIO 1
XpaHWUTb €€ B BUAE OpraHn4yecknx CoeMHEHUi; 3. MOYBEHHbIN NOKPOB, obecrneynBatowmin cylwecTBoBaHNe pacTeHul
(MexaHn4yeckas ornopa, KopHeobutaHue, BOLHOE, YINEKUCNOTHOE, a30THOE, MUHEPaNbHOE NUTaHWE, TEMOBOW PEXUM,
HakonneHue 3anacoB aHeprun B BuIe getputa n rymyca); 4. buoMacca XuByLWMX Ha NOYBE U B MOYBE KOHCYMEHTOB U
penyLeHTOB (XKMBOTHbIX, MPOCTEMILNX MUKPOOPraHn3MoB), NOTpebnsiiowmx dutoMaccy 1 JoBoASIWNX €€ 00 NONHOM
MUHepanusauuu; 5. rmgpocdoepa; 6. atmocdepa; 7. nutocdepa.

Buocdepa 3emnn ? oTkpbITas, CNoXHas, MHOrOKOMMOHEHTHAS, CaMOPETyMpyoWascs, CBA3aHHas ¢ KOCMOCOM CUCTEMA
>XKUBOrO BEWECTBa 1 MMHepabHbIX COeanHeHnin, obpasyiollas BHELWHW 060104Ky nnaHeTbl. XX1Boe BEeWecTBo 3a Bpems
CBOET0 CYIEeCTBOBaHNS ryboko N3MEeHWNIO NepBOHaYabHyo Npupody nnaHeTbl, 6Uonorn3npoBano eé.

? B cTpatocdepe BO3HNK 030HOBLIA 3KpaH, 3aluMwatowmii X1eble cylwecTsa oT rnbenbHOro Bo3nencTeuns y/d nyyei n
IPYrX KOCMUYECKUX U3NYYEHWIA.

? BbiBeTprBaHUEe 1 NO4BOOBPA30BAHNE CO3[ANM PbIX/ble FOPU30HTHI, BNaronpusTHbIE ANs CYWECTBOBAHUS PACTEHUIA U
9KOMOMMYECKME HUWW L5 XMBOTHbIX. )KMBOE BELLECTBO, CO3[1aB MOYBEHHbIA MOKPOB, MPEOLONENO OFPaHNYEHHOCTD
PEeCypCoB a30THO-YINepPOLHOro, BOLHOIr0, BO34YWHOr0, MAHEPANbHOMO NUTaHMS.

? dDOTOCMHTES PACTEHMI ABUNCS MEXaHU3MOM HaKOMEHUS aKTUBHOW BMOXMMNYECKON SHEepPrun B Maccax OpraHn4eckoro
BElLecTBa B oOpMe ryMyca, MCKonaeMbiX roptoymx, rapaHTMpYoLWUX yOoBIeTBOPEHEe 3anpoCcoB OPraHM3MOB Ha cryyai
CTPECCOBbIX YCNOBUIA N HeBNaronpPUATHLIX NEPUOIOB.

? HeocuHTEe3 BbICOKOAMCMNEPCHBIX MUHEpPanoB obecneynn B NoYBax oM3nNKo-XMMNYECKYHO NOTrNOTUTENBHYO CMOCOBHOCTb,
TeM cambiM 3akpennsas coeamHenns N, H, Ca, K.

Xwusoe BellecTso, 6|/|occpepa pa3BuBanacb Ha 3emne no npuHUKNY camoynpasnsaemoro pacwmnpeHHoro
BOCnpon3soacTBa.

B nesoHe (350 mMiH. NeT Hasan) CywwecTBOBaNO 0KoNo 12 ThiC. pacTeHUA,
B kapboHe (280 MNH. neT Hasan) -27 TbiC.,
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B tope (150 mnH. neT Hasan) ? 60 ThiC.
CoBpemeHHas hnopa HacunTtbiaeT okono 300 TbiC. BUOOB.

BroreoueHos n akocuctema . broreoueHo3s - B3anMoobyCnoBNeHHbI KOMMNEKC XMBbIX Y KOCHbIX KOMMOHEHTOB,
CBSI3aHHbIX Mexay coboli 06MeHOM BellecTBa 1 aHeprun. buoreoueHos - 370 afieMeHTapHas CTPyKTypHas eamHuua
6uocdoepebl. B HacToslwee BpeMsi TepMUHbI "BuoreoLieHo3" 1 "akocncTeMa" 4acTo paccMaTpmBatoTcsl Kak CUHOHUMbI. Ho
noHsiTue "6rnoreoLeHo3" NMeeT onpeaeneHHble TeppuTopuanbHble rpaHnbl. MoHsTUE "akocucTema" - 6e3pasMepHoe U
MOXET BKNOYaTb NPOCTPAHCTBO NI0OO0I NPOTAXKEHHOCTU , OT Kariun BOAbl C XMUBYLWMWMMN B HE MUKPOOPraHM3Mamm oo
Bcei 6uocapepbl B LenoM. T. 06p., noHsiTUe "6roreoLeHo3" No OTHOWEHWIO K MOHSTUIO "akocucTema" - bonee YacTHoe.

Tema 4. 3BoNOLMNOHHAA 6uoreoxumms. sonoLUs nuToccepbl. sonoLUsa atmocdepbl. IBONHOLUSA
ruppocdpoepbl. Buoreoxummyeckme KoHUEeNLUN BO3HUKHOBEHUS XU3HW.

OBONOUMOHHAS BMOreoxMms UMEET [ENO C aHANMN30M MPOUCXOXAEHUS 1 SBOMIOLMN BUOreOXUMUYECKMX LIKIOB B
TeYeHne reonorvyeckoli nctopum 3emnu. MNMofobHbIN aHaANN3 B KOHEYHOM UTOre AONMXEH ObiTb HANPaBNeH Ha
PaccMOTPEHNE NPOVCXOXAEHNS XMBbIX OPraHU3MOB, aKTUBHOCTb KOTOPbIX ONPENENSETCS KPYroBOPOTOM BONbWMNHCTBA
XUMUYECKMX 9NEMEHTOB. DTarbl pa3BuTus NnaHeTbl 3emis. Bonouns nutocdepsl: 06beM NpoTo-3emnn obpasosancs B
pesynbTate paHHNUX CTaOWi KOHOEHCaLMW CONHeYHoM Hebynbl. B pesynbTaTte nponsowno noapasneneHne 3emMnm Ha
3aTBepLeBlWNE CNOW Xenesa, PpacnonoXeHHbIe Hah MaHTMeW N3 CMAMKaTOB MarHns. B KOHLe oCcTbiBaHUS
06pas3oBalniics KOHAEHCAT coaepXan Xenes3o 1 ero cynbuabl, FMapaTMPOBAHHBIE CUIUKATBI MarHUs U HEKOTOpPbIE
nety4yve BewecTtsa. 13 conHe4yHOro rasza KOHAEHCMPOBANOCh TPY BMAA MbiAW , OKCUAbI, METANINYECKNE HUKEND 1
Xeneso, cunukatbl MarHus. MNpy oCcTbiIBaHWM XENe30 pearnpoBano ¢ CEPOBOLOPOLOM U BOLO, 6pasyto cynbcpua 1
kocua xeneasa (ll). PaHee 4 mnpa. net Ha3an UHTEHCMBHbIE TEKTOHNYECKME MPOLECCHI 1 BYIKAHW3M MewWwanu
06pas3oBaHMio 3HAYNTENbHBIX KOHTUHEHTaNbHbIX 6110K0B. [MocnoiHas cTpykTypa 3emnu. IBonouns atMocdeps:
nepsuyHas atmocgepa N2, CO2, CO, H2 cneposbiii koMnoHeHT, O2 oTcyTcTBOBan. loctaaniiHoe uamMmeHeHne coctaea
atmocpepsbl. dsonounsa rmgpocdepbl. CornacHo faHHbIM U30TOMHbLIX UCCNEnoBaHNI (POPMUPOBAHME NEPBUYHOIO
okeaHa npow3souwso 6onee 3.3 mnpa. net Hasagd. [epBoHavanbHO BoAa nosiBunack y nontocos, roeT< 100 0C, obbem n
rnybuHa neperUYHOro okeaHa cocTasnsnm He 6onee 1/5 0T COBPEMEHHbBIX BENNYUH. 3aTEM MOSBUNMCH NEPBbIE
ocafo4Hble nopogbl. B coctase npotookeaHa Na+, Cl- - ocHOBHbIe MOHbI. [1515 06bsicCHEHMS] cocTaBa abruoTUHECKOro
okeaHa B 1989 r. npeanoxeHa KOHLENUMS COLOBOro OKeaHa. Tpy aTana aBonouum rmapoceepsl. bruoreoxmMmyeckmne
KoHLenuum npoucxoxaeHns xusHu: 1. oes naHcnepmun (C. AppeHunyc, 6onee 100 neT Hasan); 2. MvnoTesa
"nepsuyHoro bynboHa" (6roxumuk A.M. OnapuH 1920 r.); 3. FunoTtesa. "rnHbl 1 XunsHb" ( Teopus KanpHe -Cmuta u B.B.
MonbiHoBa, 1980 r); 4. N'mMnoTesa "MnpuToBas Moaenb BO3HUKHOBEHMS XM3HK"; 5. TnnoTtesa . "Teopus TMO3GOUPHOro
mupa".

Tema 5. PacnpepeneHne XuMn4yeckux 35eMeHTOB B 3eMHOM Kope. CoctaB nutoccpepbl. Knapku n knapkm
KOHU,eHTpauuu. Mousa n passutue 6uocdepsbl.

N3yueHune xmMmnyeckoro coctaBa ropHbIx Nopoa METOLAMU BECOBOrO 1 0OHBEMHOI0 XMMMYECKOro aHanuaa. ®. Knapk
rokasar, 4To B 3eMHO kope npeobnanarT BOCEMb XUMUYECKMX SNIEMEHTOB: KUCNIOPOL, KPEMHWIA, antoMUHUIA, XeNe3o,
MarHuiA, KanbLuin, kanwin n Hatpuin. Bonee 92% macchl nUTocdepbl MPUXOANTCS Ha OO0 YETbIPeX 9NEMEHTOB:
K1CNOPOAa, KPEMHUS, XXenesa 1 MarHus. M3 Hux 6onblue BCEro KMCNopoaa U KPEMHUS. DT SNEMEHTLI BMECTE C
antoMuMHMeM 0b6pasyloT camMble PacnpPOCTPaHEHHbBIE B KOPE COEAMHEHUS (CunukaTel 1 antomocunukartel). bonee 90 %
3EeMHOW KOPbl CIOXEHO U3 CUIMKATOB aMtoOMUHWS, Xenesa, Kanbuus, MarHns, Kanns, HaTpus, a Takxe okcuaa KpemHus.
BepxHsis MaHTUS| IPEUMYLLLECTBEHHO COCTOUT M3 TSXKENbIX MUHEPANOB, 000raleHHbIX CUIKaTaMy Xenesa n MarHus.
Bnaronaps sknagy cnektpocokonuyecknx metonos B. V. BepHaackuii cdpopmynuposan npvHLMN "BCIOAHOCTU" BCEX
XUMUYECKMX 3NIEMEHTOB U B FEOXMMUM BO3HVKIN TEPMUHbI PELKMNE INEMEHTHI 1 YacToTa obHapyxeHus. Knapk, knapk
KOHLEHTpaumMmn: cpefHne 3Ha4eHnst OTHOCUTENbHOMO COOEPXaHUs XMMUYECKNX SNEMEHTOB B 3€MHOI KOPe 1 Opyrux
rnobanbHbIX 1 KOCMUYECKMX CUCTEMAX M3BECTHbI reoxmMuk A. E. depcmaH npennoxun Ha3biBaTh KnapkaMu B YECTb
Y4€HOro, KOTOpbIi HAMETUN NyTb K KONMYECTBEHHOW OLEHKE pacnpoCTpaHeHNs XMMNYeCcknx anemeHTos. Knapk
onpegensieTcs Kak cpegHee 3Ha4yeHne OTHOCUTENbHOMO COAepPXaHUs XUMUYECKOro anemeHTa. AHanu3 3Ha4yeHun
KNapKoB MO3BONSET NOHATb MHOrME 3aKOHOMEPHOCTU pacnpeneneHns XMMM4ecknx anemMeHTos Ha 3emne, B COnHe4HoM
CUCTEME 1 0OCTYNHOW Hawmm HabnoaeHnsM yactn BeeneHHon. Knapku XuMUYeckmx afieMeHTOB 3EMHO KOpb
pasnuyatotcs 6onee YeM Ha AecsATb MaTeMaTUyeckumx nopsakoB. CToMb CyWeCcTBEHHOE KONMYECTBEHHOE pa3nuyne
JOMXHO 0TPa3nTbCs Ha KA4eCTBEHHO HEOAVHAKOBOW PONW ABYX rPynn SNEMEHTOB B 3€MHOI KOPE. YCNOBHO 3/1IEMEHTHI
[0enaT Ha ABe rpynmnbl B 3aBUCUMOCTY OT MX KNapKOB, BbiPaXEHHbIX B AAHHOM Clly4ae B NPOLeHTax: rnaBHble (KUcnopog, -
48.1, kpeMHui - 39.9, antoMnHuiA - 8.0, Xxeneso - 3.6, kanun - 2.7, kanbuui - 2.5, HaTpui - 2.2, MarHum - 1.2, TuTaH -
0.33, Bogopos - 0.1) 1 paccesiHHble, KNapku KOTopbix cocTaenstoT meHee 0.1 npoueHTa. [naBHble anemMeHTbl 06pasytoT
CaMoCTOosTeNbHbIE XMMNYECKNE COednHeHns (MUHepansl). BTopas rpynna xumMmyeckunx aneMeHToB paccesHa B
MuHepanax. OcobeHHOCTb pacrnpeneneHns PACCEesSHHBIX 3NIEMEHTOB B 3EMHO KOPE 3aK/HYaETCs B MX CNOCOOHOCTY
06pa30BbIBATH CKOMMEHMS (MECTOPOXAEHNS), B KOTOPbIX COAEPXAHME 3IEMEHTA B COTHU U ThICSYM Pa3 NpeBbiaeTt
Knapkosble konnyectsa. [NoHaTMe "kKnapk KoHUeHTpauun'.

Mousa. Mpodonnb NoYBeHHOro NokpoBa. Moprn3oHTbLI NoYB. VX reHeTudeckas cBa3b. MUHepanormieckuii Coctas NoyBbI.
BONbWWHCTBO XMNYECKUX 3IEMEHTOB B OKVUCNIEHHOM COCTOSIHUW. [TyMyC: ryMVUHOBbIE 1 OYNIbBOKMCNIOTHI U X KOMMEKChI
¢ metannamu. O6pasyoTcs NPy MUKPOBMONOrMYECKOM PasnioXXeHNn PacTUTENbHbIX 0CTaTKOB. CTPYKTYpPHbIe SHEenKu
rYMYyCOBbIX COEAMHEHW OTNNYAOTCS ANS pa3nuyHbIX NOYB (HanpvMep, LepHOBO-NOA30/IUCTLIX U YepHO3eMa). Sueliku
(PYNbBOKMCIIOT pannyatoTcsl B MeHbluel cTeneHn. Vix Monekynbl cogepxar 6ombluee YUCNOo rMapodouiibHbIX Fpynm, Yem
rYMVHOBbIE, 11 MO3TOMY OHW Jlydlle PacTBOPSItOTCS B BoAe. DTO CnocoBCTBYeT MArpaLmm XMMUYECKIX SNEMEHTOB B
brocepe.
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MouBa - cocTaBHas 4YacTb HroreoueHosa. Haxoautcs B AMHAMUYECKOM PaBHOBECWU C OPYTMMU €r0 KOMMOHEHTaMN.
Mousa urpaet BycpepHyto ponb B 6uoreoieHose. OcnabnsieT BO3OENCTBME HAa HEro BHELWHMX (0akTopoB. bruoreHHoe
HaKomMeHVe XMMUYECKUX 3IEMEHTOB B BepXHEM cnoe. Ponb pacteHuli B 3ToM npouecce (61oreoxnMmyeckuii Hacoc).
BuroreHHas akkyMynaumsi u MUrpaumst XMMMYECKUX 3NEMEHTOB B Nnouyse. PacnpeneneHve XMMMYecKUx anemMeHToB B
NMOYBEHHOM NpPodoune onpenensieTcs COOTHOWEHNEM 3TUX ABYX MPOLECCOB.

Tema 6. PopMbl HAXOXOEHUSI XUMMYeCcKuX aneMeHToB. MuHepanbl. PaccesiHHble aneMeHTbl. U3omopdousm.
AkuUeccopHbie MMHepansbl.

DOpMbl HAXOX OEHNS XMMUYECKMX BNIEMEHTOB B 3€MHOIN Kope. MuHepanbl: nonesblie Wnatbl, CAIOUCTHIE CUAKMKATbI, KBapL,
ONMBWHBI, rpaHaThbl, kapboHaTbl. BroreHHble MHepanbl. Tunbl BUOreHHbIX MMHepPanos. BnvsiHue cunnmkaTHOro coctaga u
KPUCTaNINYeCcKoro CTPOEHNS 3EMHON KOpbl Ha pacnpeneneHne paccesHHblx anemeHToB. KoHuenumsa MNnonbawmmara
("xecTkune cgoepbl"): Kapkac aHMOHOB KMCIOPOAa MrpaeT posib CBOeobpasHOro ounbTpa, CnocobCTByOWEro
anddbepeHumnaumm XMMMYECKNX ANEMEHTOB MO BENNYUHE MX MOHOB. KpuctannoxmMmyeckas HOnMBUAyanbHOCTb
MUHEpPanoB (CoYeTaHNe XMMUYECKOro COCTaBa U KPUCTanIMYeCcKorn CTPykTypbl). Bewectsa 0gHOro 1 Toro xe cocrasa,
HO PasHON CTPYKTYpPbl ABASIOTCA NOAMMOPMOHBIMU. VI30MOP(hr3M: B3aMMHOE 3aMeLLeHNE NOHOB B KPUCTaNINYECKOM
CTPYKTYpe bnarogaps 6nmM3octu nx paauycos. PaccesiHHbie 9N1eMeHTbl 3aKOHOMEPHO KOHLIEHTPUPYIOTCS B
onpeneneHHbIX MruHepanax. 3oMopdmam He eaMHCTBEHHAA hopmMa paccesiHUs 3NIEMEHTOB.

Tema 7. N'eoxumuyeckue knaccucpumkaumm anemeHTos. Knaccucpukauma B.M.Monbowmuara.

"eoxnMmnyeckas knaccurkauns XxmMmnyecknx anemeHTos B.M.Monbawmnara (1924). 3t1a knaccndmkaums npocTa,
ynobHa 1 KkacaeTcs BaXHeWwWmx CBOMCTB aNeMeHToB. B pamkax aTol knaccudpmkaumm Bce aneMeHTbl pasgeneHsl Ha 4
OCHOBHbIe rpynmbl: JInTogounbHbie anemeHTbl. OHM 06pasytoT ropHbIe NOPOAbL! U OTIMHAKOTCS CPOACTBOM K KMCNOPOLY.
MwHepanbl npeacTaBneHbl B OCHOBHOM OKCMAaMW, TMAPOKCUAAMU, CONSMUN KNCIOPOLHbBIX KUCNOT. XanbkouibHble
anemeHTbl. BxogsT B coctae cynbdomaHbix pynd. ObpasytoT coeamHeHns ¢ cepoii. Ha BHewHe obonoyke 8 unm 18
3NeKTPOHOB. B npupoae BCcTpeyatoTcs B BUAE CynbdnaoB, CENEHNA0B, TENNYPULOB, @ TakXe B CAMOPOAHOM COCTOSIHUN.
CwupepodumnbHble anemeHThl (?cnoepoc? B NepeBone C rpeveckoro o3Havaet xeneso. K aton rpynne oTHOCATCA
aneMeHTbl, 06pasyowmne MeTANINYECKYIO (pasy METEOPUTOB 1, BEPOSITHO, S4Pp0 3eMnu. o reoXMMUyYecknm CBOMCTBaM
OHU B6nn3KU K Xenesy. HekoTopble cunepodunbHble 31eMeHTbl 0BHAPYXMBaKOT CPOLACTBO K MbIlWbSKY U CEPE.
ATMOMWbHBIE 3NEMEHTLI. OTO 3NEMEHTbI 3EMHO aTMOCHepbl: BOAOPOA, YrNepoa, KNCNOpPOL, a30T, refinil, HEOH, aproH,
KCEHOH, pafoH. BHewHsis o6onoyka atoMoB GONbWMHCTBA U3 HUX COCTOWT M3 BOCbMU anekTpoHoB. B.M.MonbawmMuart
BbIAENU Takxe 0cobyto rpynny aneMeHTOB - BUOMNOB, K KOTOPOI OTHOCATCS NPEXAE BCEro Yrnepon, BOLOPOL,
ngnopo,u, goocdoop, a3oT, cepa, oa 1 B MeHbLUe Mepe - 6op, KanbLuiA, MarHuia, Kanui, HaTpuUiA, MapraHeL, Xeneso,
kobanbT, Mmenp.

Knaccudomkaums MonbawMmaTa UMeeT KadeCTBEHHbIV XapakTep 1 He MOXeT BbiTb 1CMoNb3oBaHa Ans 00 bSCHEHUS
MHOIMX YaCTHbIX 0COBEHHOCTEN PacnpPOCTPAHEHHOCTM 1 pacnpeaeneHunst OTaeNbHbIX 3/1EMEHTOB B 3eMHOW KOpe.
OpHako oHa okasanacb noneaHoin Npu paspaboTke rmnoTes NepBUYHOrO PAcCNoeHNs 3eMN U MOXET CNYXWUTb OCHOBOM
Ansi obLer reoxMMnYeckom Knaccmaukaumy anemMeHToB.

"eoxnmnyeckas knaccudpmkauns B.W. BepHanckoro. B.N.BepHanckuii cBs3an coopMy Kpuctannnmasaumm, TBepaocTb,
LBET U Lpyrve h3nyeckne CBOMCTBA MUHEPAIOB C MX XMWYECKUM COCTaBOM U ycrnoBusiMm obpasosaHus. Otciona
BO3HVK €CTECTBEHHbIA NHTEPEC YHEHOr0 K XMMUWN OTAEMNbHbIX SNEMEHTOB HE TOMbKO B 3EMHOW KOPE, HO 1 B APYruX
obonoykax 3emnu. B 1934 rony B.W1. BepHaackuit npennioXnn reoXMMUYECKYHo Knaccugoukaumio anemMeHToB. B ceoei
knaccudprkauum B.W. BepHanckuii npuaasan rnaBHoe 3HaYEHWE SIBNEHNSM PALMOAKTUBHOCTH, 0BpaTMOCTy 1nm
HeobpaTUMOCTM XMMUYECKMX MPOLLECCOB, CMIOCOBHOCTM 31EMEHTOB 06Pa30BbLIBATL COEANHEHWS (MUHEpanbl), COCTOsIWMUE
N3 HECKOSbKMX Pa3HOPOOHbIX aTOMOB. B COOTBETCTBMU C 3TUMW NPUHLIMNAMW BCE SNEMEHTbI NEPUOANYECKO CUCTEMBI
B.W. BepHaackuiin pasgenuvn Ha wecTb rpynn Hanbonee obwvpHa rpynna UMKIMHecKmX aNeMeHToB, HacumTbiBatowwas 44
aneMeHTa. 9TM aneMeHTbl MO Macce npeobnanaroT B IMTOCHEpe, U3 HIUX B OCHOBHOM COCTOSIT FOPHbIE MNOPOLbI,
npyvpoAaHble BOAbI, MUHepanbl. MOXHO ckasatb, 4T0 rpynnbl B./. BepHagckoro otpaxaroT CTpoeHne atoma 1 MHorna
6onee netanbHo, 4em B Bonee paHHel knaccudoukauum B.M. MNonbawmmaTa (Hanprmep, rpynmnbl 91EMEHTOB PELKUX
3emenb, 6naropoaHbix ra3os). HoBbIM 1 Ype3BbIHAHO BaXHbIM B 3TON KNaccugUKaumm SBasieTcs To, 4TO B Hell BriepBble
y4TEHbl PaANOaKTUBHbBIE CBOWCTBA 9NMEMEHTOB, CBA3aHHbIE C COCTABOM U OCOBEHHOCTSIMU HEyCTOMYMBBLIX Siaep. Ha aTom
OCHOBaHWK bbina BblOeneHa CaMoCTOATENbHAS FPyNna CUMbHO PaLMOAKTUBHbIX aNeMeHTOB. Takum obpasom, B.U.
BepHanckuii 3anoxXumn Hay4Hble OCHOBbI HOBOIO pasfena reoXMMNYecKom Hayku - paanoreoxumun.

Tema 8. CocTtaB XuBoro Bewlectsa. buoreoxummyeckue PYyHKLUN XMBOro BeLLecTBa. Fasos.ble.
KOHLI,eHTpaLIMOHHbIe. OKucnutenbHoO-BoCCTaHOBUTENbHbIE. BUOXMUueckune.
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Mporpamma ancumnnuHbl "Broreoxumus”; 04.05.01 "®PyHoameHTanbHasa v npuknagHas xmmums".

XwuBoe BellecTBo npeacTtaensieT cobo COBOKYMHOCTb BCE MacChl OpraH1M3MoB, HAcensItoWmX Haly nnaHeTy B TOT Un
MHOI MOMeHT. XX1Boe BeLecTBO cocTaBnsoT goutobrnomacca (neca ? 1011- 1012 1, Tpaebl ? 1010 ? 1011 1),
3006unomacca (109 1) n mukpobromacca (108 ? 109 T1). B cocTaBe XMBbIX OpraHM3MoB NpeobnanatoT KMCnopo,
yrnepon, a3oT. /I3yyeHune 30nbHbIX 3NEMEHTOB B OpraHn3Max NMeeT BaxHoe 3HadeHre. OnpeneneHne Knapkos XUBOro
BELEeCTBa 3aTpyaAHEHO CUNbHbIM KonebaHneM KOHLEHTpaUMM XUMUYECKMX 3NIEMEHTOB B MHAMBMAYANbHbIX OpraHn3max.
ConepxaHue MEHSIETCS B 3aBUCUMOCTM OT CUCTEMATUYECKOr0 MOMOXEHUS, cpeabl 06UTaHNs, cTaanumn opraHn3ma.
3HayeHune Knapka aneMeHTa B XVBOM BELWECTBE CyW 3aBMCUT HE CTONBbKO OT ero KOHLEHTpauumn BO BCEX OpraHMamax, a
CKOJIbKO OT KOHLIEHTpaLUMK B TEX, KOTOPbIE COCTaBNSIOT NpeobnanatoLlyto YacTb Macchl XMBOro BelecTsa Ha 3emne.
OCHOBHYIO 4aCcTb Macchl XWBOro BewecTBa nnaHeTol 06pasyroT BbiclwMne pacTeHns. Macca X1Boro BelecTsa okeaHa B
HECKONbKO COTEH pa3 MeHblle. Macca Ha3eMHbIX XUBOTHbIX COCTaBSET OKOMIO OAHOrO npoLeHTa ot goutomaccsl. o
3TOW NPUYMHE COCTaB pacTUTENbHOCTU Cywin obycnaBnmeBaeT cocTas BCero XmBoro Bewectsa 3emnu. Coctae buomaccsl
cywu, 6nomacchl rugpocgepbl. PYHKLMN MUKPOINEMEHTOB B BUOXMMUYECKUX NpoLieccax pasHoobpasHbl. BaxHyo ponb
urparoT NoNMBaneHTHbIe MeTansbl, BXOAsSIUME B COCTaB qoepMeHTOB. bnaronaps nx cnocobHOCTM MEHSITb BaNeHTHOCTb
OHW cnyXaT NepeHoCcHMKaMn 3N1EeKTPOHOB M YHaCTBYIOT B PErynMpoBaHUM TakMx OTBETCTBEHHbIX MNPOLLECCOB, KakK
IbIxaHne, OTOCMHTE3 U HekoTopble apyrue. depMeHTbl ? BbicoKocneunannanpoaHHble 6enkosble Monekynbl. OHY
NPVHUMAIOT y4acTMe B TaKMX BaXXHbIX BMOXMMMYECKMX NpoLeccax, Kak AblxaHue, PoTOCUHTE3, CUHTEe3 Henkos,
obpasoBaHme KpoBW,'6eNKOBbINA, YrneBOAHbIA 1 XNPOBOA 06MeHbI U Ap. AKTUBMPYIOWME CBOACTBA MHOTME OepMEHTHI
npuobpeTatoT bnarogaps coeamHeHuo 6enka ¢ HebenkosbiMK rpynnaMu. B kavecTee nocnenHMX MOryT NpucyTcTBOBaTb
MUKPO3NEMEHTbI (HACTO NONUBANEHTHbIE METaNbI) U CNIOXHbIE OpraHnYeckne coeauHeHns (KogoepMeHThbl). VI3BeCTHO
6onblioe KoNM4ecTBo MeTannogepMeHToB. Cpeaun HMX ¢ UMHKOM ? kapboaHrnopasa, ankoronbaernaporeHasa; ¢
mMapraHuem ? apruHasa, pocgopTpaHcepasbl, C Meabio ? TMPO3UHa3a, LMTOXPOMOKCNAA3a; C Xenesom ?
nepokcunasa, katanasa u ap. lNpucyTcteme noHa MUKPO3NiEMEHTa B KOMMEKCe ¢ PEePMEHTOM MHTEHCUBHO
aKkTUBM3MPYeT 3Tn BrokaTanmaatopbl. PYHKUMM MUKPO3NIEMEHTOB B BUOXMMMYECKUX NpoLieccax pasHoobpasHbl.
BaxHyto ponb UrpatoT nonnBaneHTHbIe MeTannbl, BXOASWME B cOCTaB goepMeHToB. bnaronaps nx cnocobHOCTU MEHATb
Ba/IEHTHOCTb OHW CAyXaT NepeHocyYnKaMmm SNeKTPOHOB U y4aCTBYIOT B PErynmpoBaHUN Takmx OTBETCTBEHHbIX NPOLECCOB,
Kak OblxaHue, POTOCUHTES 1 HEKOTOPbLIE Apyrue.

Tema 9. BnusiHne reoxummyeckom cpenbl Ha pasBUTUE U XMMUYECKUIA COCTaB pacTeHUN.

CocTosiHWe 1 pacnpeneneHne MrMHepansHOro BelecTea B goutobuomacce. Knaccugukauus MUHepasbHbIX BEWeECTB B
xmBom BelwecTee B./. BepHanckoro: 1. MakpoanemeHTbl. TO S1EMEHTbI, COAEePXaHNe KOTOPbIX B OpraHM3me Bbille
10-2 %. K HAM OTHOCATCS KMCnopoa, yrnepon, BoAopoa, a3oT, Kanbuuii, hoccpop, Kanuid, HaTpuiA, MarHnia, cepa n xnop.
2. MukpoaneMeHTbl. OTO 3NEMEHTbI, CoOAepPXaHWe KOTOPbIX B OpraHname Haxoamtcs B npegenax ot 10-3 go 10-5 %. K
HMM OTHOCATCS XENnes30, MapraHeL, nog, LUMHK, KpeMHUIA, Melb, ceneH, 6op, MonnbaeH, oTop, Xpom, kobansT, BaHaANN,
repmaHuii. 3. YnbTpaMuUKpoaneMeHTbl. OTO 9IEMEHTbI, coAepXaHne KOTopbiX B opraHname Huxe 10-5 %. K Hum
OTHOCATCS antOMUHWIA, HUKENb, ONOBO, NUTUIA, CBUHEL,, OPOM, PTYTb, MbILbLSK, KaaMUiA, cepebpo, 30M10TO.

B HacTosiwee BpeMs ynbTpaMnKpOaneMeHTbl 00 beAUHSIIOT C MKPO3NEMEHTaMM B 04Hy rpynny. OnHako ata
Knaccmgpmkaums oTpaxaeT TONbKO COAEPXaHNE 3NEMEHTOB B XMBbIX OpPraHmM3aMax, Ho He ykasblBaeT Ha 61onormyeckyto
pOonb U (HN3MONOrNYECKOE 3HAYEHME TOFO UMW MHOMO aneMeHTa. CofepXaHne XUMUYECKUX INEMEHTOB B OpraHnu3mMe
yenoseka. Pasnnuune B noseneHun

Makpo- 1 MUKPO3/IEMEHTOB B OpraHname. MakpoanemeHTbl CKOHLEHTPUPOBaHbI, Kak NpaBuio, B O4HOM TUMe TKaHew
>XMBOr0 OpraHmnaMa (CoeaMHNTENbHbIE TKaHW, MbIlLbIl, KOCTW, KpoBb). OHM COCTaBNAIOT NNAaCTUYECKUIA MaTepuan
OCHOBHbIX HECYLIMX TKaHel, obecrneymBatoT CBONCTBA BCeli cpebl OpraHnama B Le/IoM: NoAaepXnBaloT onpeaenéHHbole
3HaYyeHuns pH, 0CMOTMYECKOro AaBNeHWs, COXPaHAIOT B HYXXHbIX Npeaenax KWCnoTHO-OCHOBHOE pPaBHOBECHE,
obecneunBaloT YCTOMYMBOCTb KONTOUAHBIX CUCTEM B OpraHname. MnkpoanemMeHTbl HepaBHOMEPHO pacnpeneneHb
Mexay TKaHsaMK 1 Yacto obnanaroT CPOACTBOM K onpenenéHHoMy TUMy TKaHeil 1 opraHoB. Tak LIMHK akkyMynmpyeTcs B
noaxenynoyHon xeneae; monmbaeH ? B noykax; 6apuin ? B cetyaTke rnasa; CTpoHUMiA ? B KOCTSIX; o4 ? B WWMTOBUAHOM
xenese n gp. CooepxaHue MakpoaneMeHTOB B OpraHnaMe OCTaTo4HO NOCTOSIHHO, HO Aaxe cpaBHUTENbHO Honblne
OTK/TOHEHMS OT HOPMbl COBMECTMMbI C XN3HEeAesTeNbHOCTbIO OpraHnama. HanpoTtume, yXxe He3Ha4YMTeNbHbIE OTKIIOHEHNS
COLepXaHNs MMKPO3NIEMEHTOB OT HOPMbl Bbi3biBaOT TsXENble 3abonesaHus. Knaccngukaums MUHepanbHbIX BELWECTB
no B. B. KoBanbckoMy , UCXOA5 U3 3HAYMMOCTU ONst XU3HenesitenobHocTn: 1. XXM3HEeHHO Heobxoammble (He3aMeHUMble)
aneMeHTbl. OHM NOCTOSIHHO coAepXaTcs B OpraHn3Me YenoBeka, BXOAAT B COCTaB (PEPMEHTOB, FOPMOHOB 1 BUTAMWHOB:
H, O, Ca, N, K, P, Na, S, Mg, CI, C, I, Mn, Cu, Co, Fe, Zn, Mo, V. Vx oetomumnt npuBoanT K HapyLEHNO HOPManbHOM
XN3HeoeATeNnbHOCTM YenoBeka. 2. [puMecHble 3neMeHTbl. OTW 3NIEMEHTbI MOCTOSIHHO CoAepXaTcs B opraHn3me
XMBOTHbIX 1 Yenoseka: Ga, Sb, Sr, Br, F, B, Be, Li, Si, Sn, Cs, Al, Ba, Ge, As, Rb, Pb, Ra, Bi, Cd, Cr, Ni, Ti, Ag, Th, Hg,
U, Se. bronornyeckas ponb nx Mano BbisCHEHA uUnn HenaeecTHa. 3. MNpumecHble anemeHThl (Sc, Tl, In, La, Pr, Sm, W,
Re, Tb 1 agp.). O6HapyXeHbl B OpraHname Yenoseka 1 XuBoTHbIX. [aHHble 0 konuyecTse 1 Bronornyeckas posb He
BbISICHEHbI. DNeMeHTbl, HeobXxoANMble ONS MOCTPOEHUS U XNU3HEOEATENIbHOCTY PasfiMyHbIX KNETOK U OpraHn3MoB,
Ha3blBalOT BMOreHHbLIMU 37IEMEHTaMMU.

Ponb paccesiHHbIX XUMUYECKMX 3NIEMEHTOB B (DYHKLIMOHUPOBaHU B1OMAcCh.

Tema 10. erpauuﬂ BewecTs. MexaHuyeckas Murpauus. dusmnko-xummyeckas Murpauus. BuoreHHas Murpauus.
TexHoreHHast MUurpauus.
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Murpaumst XMN4Yeckmx aneMeHToB. TUnbl MArpauun: MexaHudeckas, puamko-xmMmyeckas, bruoreHHas, TeXHoreHHas.
MexaHudyeckas Murpaums obycnosneHa paboToii pek, BeTpa, NeaHNKOB, BY/IKAHOB, TEKTOHNUYECKMX CUN. 3aBUCUT OT
TBEPOOCTU NpUPOLHOro Mmatepuana. lNokasarens MexaHM4yeckon murpauun. Mimeet MmakcnManbHoe 3Ha4eHne ong
apWOHbIX FTOPHbBIX MOPOA, a8 MUHUMASIbHOE ? O/1S TYMUIHbIX NIECHBIX PaBHWH. PU3NKO-XuMmyeckas Murpaums. BHyTpeHHne
dhakTopbl MUrpaumn. lNokasarenb 9NeKTPOCTATUYECKUX CBONCTB MOHOB CNYXUT MOHHbIA NOTEeHuuan (noteHuman
KapTtnenxa) n sHepreTndeckme KoahumumeHTsl. B 3aBUCMMOCTM OT BENMYMHbLI noTeHumana Kaptnenxa xmMmyeckume
9NEMEHTbI MOXHO pasfennTb Ha 3 rpynnbl. dHepreTnyeckne koadbdmumeHTol (OK) paccymTbiBaloT Mo oopMynam
A.E.®epcmaHa. 3T KoadhhULMEHTBI OTPaXatoT NOCNen0BaTENbHOCTb KPUCTANNN3aunm MMHEPANoB N3 PacTBOPOB.
MoHbl ¢ 6onbluimMmy paguycamy BbinagatoT N3 pacTBOPOB paHblue. BHewHne dpakTopbl MUrpauun: TemnepatypHbli
pexuMm, naBneHne, KUCNOTHO-OCHOBHbIE YCIOBMS, OKUCIMTENbHO-BOCCTAHOBUTENbHbIE YCoBMS. B 6onblwnHCTBE CnyYaes
0bpas3oBaHMe KOMMNIEKCHbIX MOHOB NOBbIWaeT pH ocaxaeHust rmapoKCUAO0B 1 pacTBOPMMOCTb, YTO yCuUnueaeT
MUrpaUmMoHHble npouecchl B ruapocdepe. OKUCANTENBHO-BOCCTAHOBUTESbHBIA PEXUM 3HAYMTENBHO BNUSET HA
mMurpaumio. BocctaHoBUTENbHBIE YCNIOBUS CONPOBOXAAKTCH MHTEHCUBHOW MUrpaumnen CoeiIMHEHUNA Xenesa, MapraHua,
kobanbTa, Meaun. B neproabl aspaumm HaumHaeTcs nepexol B 6onee BbICOKME COCTOSIHUSI OKUCNEHUS,
CONPOBOXAAWNIACS UHTEHCMBHBIM 06pa3oBaHMeM ocankos. Murpaunsi B KOnIOMOHON doopme xapakTepHa ans rymyca,
COEOUHEHNIA KPEMHUS, antlOMUHUSA, Xenesa, MapraHua, onosa, TutaHa, LMPKOHWS, BaHaAUs, XpoOMa 1 HEKOTOPbIX APYruX
aneMeHToB. broreHHast Mmurpauunsi obycnoBneHa COBOKYMHOM XN3HEOeATeNbHOCTbIO XUBbIX OPraHn3MoB. DNEMEHTHI C
BbICOKOW 6MOreHHOCTbIO (Goocahop, KanbLWii, Kanwii, cepa, yrnepoa, a3oT) MEeHbLUE MUTPUPYIOT, YEM 3/IEMEHTbI He
urparlme CylecTBEHHYIO POJib B COCTABE XUBOro BellecTa (Xnop, HaTpuia, MarHuia). TexHoreHHast Murpaums.
TexHOPUNLHOCH, AEeCTPYKTMBHASA akTUBHOCTb 9N1IEMEHTA, TEXHOMEHHOE reoxnMmyeckoe aasneHne, Moaynb TEXHOreHHOro
reoXMMmM4eckoro AasneHus. TeXHOreHHbIe aHOManun.HOro AeneHns aaep ypaHa). PeHun asnsetcs peakum pacCesHHbIM
anemeHToM (K=10-7). YeTHble aneMeHTbl MONnbaeH 1 BonbgopamM AOCTaTOYHO pacnpocTpaHeHbl B 3eMHoi kope ( K =
10-3%).

Tema 11. FleoxnMuyeckas MMrpauuoHHasa knaccudpmkaums. buonormyeckum KpyroBopot XMMUYECKMX 3/1EMEHTOB.
MHTEeHCMBHOCTb 6MONOrM4EeCcKOro NormaoLLEHNS.

"eoxummyeckas murpaumoHHas knaccudpukaums (Mepenbmax A.W.). BosgywHblik MUrpaHThl (KMcnopog, Bogopos, cepa,
yrnepog, a3sort). [(eoxumnyeckme npasuna. Mpasuno O.U.MeHgeneesa. MNpasuno B. MapkuHca. MNpasuno M.Opno.
BosgywHble MurpaHTbl. BogHble noaBuXHble MUTpaHTbl. K 3TOM rpynne OTHOCAT BCE LWeNOYHbIE U LWenoYHO3eMe bHble
MeTannbl, a Takxe ranoreHbl. K ManonofsrXHbiM BOOHbIM MATPaHTaM OTHOCATCS BCE XanbKOMUIbIK U 4aCTb MMTOOUIIOB.
Y HUX B MEHbLIEWN CTENEHN BblpaXeHa NOHOMEHHOCTb, YEM Y 3NEMEHTOB rPynnbl NOABUXHbBIX BOOHBIX MUTPaHTOB.
ManonofBuXHble BOAHbIE MUTPaHTbl AENAT Ha 6 KNaccoB : JIMTOWNbHbIE aHMOHOrEHHbIE 3NIEMEHTbI (KPEMHUIA,
gooccpop, 6op). NTuTochunbHble aNEMEHTLI C MOCTOSAHHOM CTEMNEHbIO OKUCNEHUs (Bepunnii, antoMUHWIA, LMPKOHWIA,
racgoHWin, ckaHaun, Topun, naHtTaHuabl). JIMTounbHbIE N CUAEPOPUNBbHBIE SNIEMEHTBI C MEPEMEHHON CTEMEHbIO
OKMCNeHNs (TUTaH, BaHaauid, HWOOWIA, TaHTan, ypaH, BoNbgpam, peHnii, MonmbaeH, TexHeunit). Metannsl rpynnbl
Xenesa (xeneso, MapraHeL, XpoM, HUKeNb, kobanbT). MnatnHa n nnatmHouasl (NnaTuHa, pyTeHni, poauii, nanagui,
OCMUiA, pnaunia). XanbkogunbHble MeTanbl (PTyTb, KAOMUIA, cepedbpo, Meab, CBUHELL, MHAWA, BUCMYT, LMHK, 30/10TO).
NHTeHcmBHOCTL Bronoruyeckoro nornoweHus. KoadpdouumeHT 61UonornoweHus (4acTHoe OT AeNeHnst coaepXaHus B
30/1e Ha cogepXxaHue B ropHbix nopoaax). Bce aneMeHTbl B 3aBUCUMOCTU OT 3TOrO nokasaTenst MOXHO pasgenuTb Ha
nBe rpynnbl. K nepBoit 0THOCST Te, coaepXaHne KOTopbIx B 30/1e 6onblue, 4eM B 3eMHO kope (6op, noa, 6poM, LIMHK,
cepebpo, Menb, MonnbaeH, MapraHeL, kobanbT, HUKeNb). BTopas rpynna coctonT N3 3NeMeHToB, CoLepXaHMe KOTOPbIX
B pacTeHusIX (30N1€) MeHbLUe, YeM B 3eMHOI Kope. VIHTEHCMBHOCTE BMOMOrNOLEHNS PACCESHHBIX 9NEMEHTOB HE 3aBUCUT
OT UX CoAepXaHns B 3eMHOI kope. dPuraunonoruydeckmnii 6apbep nornoweHms. GapobepHolii 1 6e36apbepHbI TUMbI
nornoweHns. dakTopbl, BAMAKOWME HA KOHLIEHTPALMIO MUKPO3/IEMEHTOB B pacTeHusIX. PacteHms ? KOHLEeHTpaTopbl.
MeTannodgounbHas gonopa (KOHUEeHTpupyowas cpasy HECKONbKO 9N1eMEHTOB). PacTeHuns ¢ y3KOn reoOXMMmn4eckom
cneumanusaumnein. HepaBHOMEpPHOCTb pacrpeneneHnst B 3eMHOM Kope pacCesiHHbIX SNEMEHTOB. Y4acTKy 3eMHOM KOpbl C
BbICOKOM KOHLIEHTpaLUMER XUMUYECKUX SNIEMEHTOB Urpan BaXHyo pPonb B BUA00OpasoBaHUn pacteHuid. MoBbileHHOe
coepXaHne XMMUYeCKoro afieMeHTa ConpoBOXAAETCS YBEIMYEHNEM €r0 KOHLEHTpauun B oOTOCUHTE3NPYIOLNX
opraHuamax. Pasnuyune mexay rnaBHbIMU U pacCesiHHbIMK SneMeHTaMu. [ NaBHble SNeMeHTbl BXOAAT B COCTaB pacTeHUN
B TaKOM OONbLLOM KONMYECTBE, YTO YBENMYEHNE KOHLEHTPALIMU MaKpOoafieMeHTa B HECKONbKO pa3 noeeyeT 3a coboi
nepecTponKy opraHnMama, a uHorga v rnofiHoe HapyweHue ero pyHkUMn. KoHLEeHTpaumsa MUKPO3NEMEHTOB (pacCesiHHbIX)
CTO/b HE3HAYNTENBHA, YTO €€ YBENUYEHNE AaxXe B AECATKM pa3 MOXET He UMETb rybuTeNbHbIX MOCNEACTBUNA.

Tema 12. BuoreoxnMuyeckme LUKAbI BaXHEALLMUX XUMUYECKUX 3NTIEMEHTOB.

Buroreoxvummyeckne LnKbl BEXHEWLWNX XMMUYECKIX 9NIEMEHTOB OXBaTbIBAIOT NUTOCHIEPY ( BEPXHUIA CNOV U NMOYBEHHbI
MoKpOB), aTMocdpepy 1 ruapocgepy. B nutocdepe MUrpaLnoHHbIE NOTOKM OrpaHUYMBAIOTCS CaMO ee BEPXHEN YacTblo
? 30HOM runepreHesa. B 6uoreoxmmmnyeckre LnKIbl BOBIEKAIOTCS HE TONbKO aTtoMbl GMOCOUNBHEIX 3IEMEHTOB, HO
NpakTU4eCckn BCE 3NEMEHTbI 3eMHOM Kopbl. [laTb X0Ts 6bl KpaTKoe ONMCaHe BCEX XMMUYECKMX SNIEMEHTOB,
LMPKYNMpYHoLLMX B reorpadomyeckor obonoyke 3emnm He NpeacTaBnseTcsl BO3MOXHbIM. [oaTomy 6yayT paccMoTpeHb
3BOMIOLMOHHO CNOXMBLIMECS LWKITbl TONIbKO BUOCPMNBHBIX 9NEMEHTOB M HEKOTOPbIX TSXENbIX METaIOB.

Tema 13. BuoreoxmmMuyeckum LMKn yrnepoaa
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Buoreoxumunyeckuin umnkn yrnepona. Pesepsyapsbl yrnepona (nurocgpepa, ruapocdepa, negocdepa n atmocepa).
MpakTnyeckmn Becb yrnepon atMocepbl HaxoanTCs B Buae anokcuaa yrnepona. OCHoBHas ero 4acTb COCPenoTo4eEHA B
Tponocdpepe. Hanbonbwue konmyecTsa yrnepona u anokcuaa yrnepona (Yyrnekucnoro rasa) cocpeaoToyeHsl B
rnybuHax 3emnu. MocTynneHne yrnekncnoro rasa n3 Heap B aTMocapepy NpoucxoanT MeaneHHo. FnobanbHbli LMkn
yrnepona MoXHO pas3fennTb Ha OBa LMKNa HM3Wero paHra. MepBblit cBsa3aH ¢ noTpebneHneM yrneknucnoro rasa npm
gooTOoCUHTE3E. DTO NoTPebneHne KOMNEHCMPYETCS OeATeNbHOCTbIO NOYBEHHbBIX MUKPOOPraHMaMoB. He Becb yrnepoa,
BOBNEKaeMblil B 0OTOCMHTES, BO3BpaLlaeTCs B atMocdepy. HacTb coxpaHsaeTcs B negocgepe B Buae rymyca m topdoa.
OTOT LUMKN He NOMHOCTLIO 3aMKHYT. BTopoi Lmkn goopMmnpyeTcst 3a cHeT razoobmeHa Mex .y atmocdepoii n
okeaHocdpepoii. MmapokapboHaT-kapboHaTHas cucTeMa OKeaHOB HAXOAUTCS B NMOLABUXHOM PaBHOBECC C YrNEKUCbIM
rasom atMoccpepbl. Yrnekumcnblii ra3 akTUBHO PacTBOPSETCH B XONO4HON MOPCKOM BOJE B BbICOKMX WMPOTaX. B HU3Kumx
WMpoTax NPOUCXOANT HarpeeaHne Boabl U BblaeneHne auokcuaa yrnepona B atmocdepy. PasgeneHue uuknos yCnoBHO.
OHu cBa3aHbl HBronormyecknMmn Npoueccamn: 3axeadeHHblii rnapokapboHaT-kapboHaTHOWM CUCTEMOI OKeaHoB
aTMOCepHbI AMOKCMA Yrnepoaa YHacTMYHO NoTpebnseTcs UTONNaHKTOHOM. BTOpOi UMK Takke He NOSIHOCTbIO
3aMKHYT, T.K. MOCTOSIHHO NMPOMCXOANUT 3aX0POHEHWe yrnepoaa B AOHHbIX OTNOXEHWsX B Bue KapboHaToB

Tema 14. Buoreoxmmmnueckue LMKIbI KACIOPOAA M BOAOPOAA .

BroreoxuMmyeckune UMKnbl KMCNopoaa 1 Bogopoaa. ST UMKIbl CBS3aHbl Mexay coboit. KpyroBopoT BoAbl
npencrtasnset coboi doopMy Murpaumm obonx anemeHTos. Kucnopon npucyTcTeyeT B 60MbWNX KONMYECTBAxX BO BCEX
reocdpepax. Linkn kncnopoaa paccMatpuBatoT Kak codeTaHne HeCKONbKMX B3anMOOEACTBYOWMNX MexXay coboi LMKIoB
6onee HU3KOro paHra (reoXnMnYecknii, BUOTUYECKUNIA, (UINKO-XUMNYECKIiA). B nutocdepe kKnucnopon npucyTcTeyeT B
OCHOBHOM B COCTaBe CU/IMKATOB W antoMocuinkaToB. B xone BolBeTpuBaHMS 06bI4HO 3TV aHMOHA OcTaloTCs B
Hen3MeHHOM Buae. B npouecce runepreHesa Kpuctanindeckas CTpykTypa 4actu antoMOCUINKaTHLIM MUHEpanos
nepecTtpavBaeTcs. ATMOCHIEPHbIA KUCNOPOL y4acTBYET BO MHOMMX reoXmMmyeckmx npoueccax. lNMpn aTom nponcxoaut
N3MEHEHNEe NOoLBUXHOCTM CBA3bIBAOIWMNXCS C HUM aToOMOB (06pa3oBaHne HepacTBOPMMbIX OKCUAOB B Cllydae MapraHua v
Xenesa, nepexof cynbuaoB a pacTBopuMble cynbdpathl). Brotnyeckas 4actb rnobanbHOro Uukna kmcnopoaa:
BblOeneHne npu oTocuHTe3e 1 notebneHne npu OecTpykumum opraHuyeckoro selwectsa. OCHOBHOE KONMYECTBO
KMcnopoaa, npoM3BoAMMOro 3efieHbIMU PacTeEHMAMN, NocTynaeT B atMocdpepy. Moyt 30% aTOro noroka
obecneynBaeTcs (oUTONNAHKTOHOM MOPEi 1 okeaHoB. HenonHas 3aMKHyTOCTb rnobanbHOro uukna yrnepoaa
crnocobCcTByeT HakonneHmio cBoboaHoOro kucnopoaa B atmocdepe 1 06paszoBaHnio 030HoCdEpPLI. B cBA3SIHHOM
COCTOSIHUW KMCNOpOo4 MUrpuUpyeT B cocTaee Boabl. Bona npucytctByeT Bo BceM o6beme Tpornocdepbl 1 cTpaTtocepbl.
CopnepxaHue BoAbl B BEPTUKANIBHOM U MEPUAMOHANBHOM HaNpPaBNeHNAX O4eHb HEOAHOPOAHO. bonblne konmyecTea
MONEKYNSPHOIO BOOOPOAA NOCTynaeT B atMOcepy B COCTaBE BY/IKAHWYECKNX ra30B. 3HAYUTENbHbIE KONNYECTBA
BOOoOpoaa obpasytoTcs Npu MUKPOBONOrMYECKOM paspyLieHMN MEPTBOrO OPraHNYecKoro BewecTea. 3ToT BOAOPOA He
nocTynaeT B aTMocdepy, a nepexeaTbiBaeTCsl APYrMMM MUKPOOpPraHuamamu, y4acTeyowmMm B obpasoBaHun metaHa. B
aTMocdhepe BOAOPOS paccemBaeTcs (B aTMocoepe ero konmyecTso He npesbiwaet 0.2 'T. BolBeaeHne sogopona 13
KpyrosopoTa npu ero CBA3bIBaHUWN B rMNEpPreHHbIe CUnmMKaTbl UrpaeT ponb B OOPMUPOBAHUN OKUCIUTENBHOM
obcTaHOBKM Ha 3emne.

Tema 15. Buoreoxnmmnuyeckmm LMK asora.

Buoreoxummuecknii Lumkn asota. [(naBHbIil pe3epByap asota Ha 3emne ?aTtMocdoepa (okono 4.106 I'T). B 3eMHol kope
cogepxutca nopaaka 1.106 't azota. B BepxHen yactv MmaHTum - 13.106 I'T. BepxHaa MaHTMS - OCHOBHOW UCTOYHUK
asoTa ans reorpadomyeckoin obonoykn 3emnu. BolneneHue asota npomMcxoaunT 3a cHeT BynkaHmama. Macca
pacTBOPEHHOro B okeaHe asota coctaenset 0.5 % ot atmocepHoro. B otnmyme ot kmcnopona MonekynsipHbIi a30T B
CUNY XMMUYECKOIN NHEPTHOCTU HELOCTYNEH ANst YCBOEHNS BOMbWNHCTBOM OpraHn3moB. B npupose TeM He MeHee
06pasyroTcs TEPMOANHAMUYECKN MEHEE YCTOMYMBBIE MO CPABHEHUIO C MONEKYNSIPHBIM 230TOM OKCUAbBI a30Ta, HUTPUT- 1
HUTPAT-UOHBI, @ TaKXe KaT1OHbI aMMOHUS. KpoMme Toro, mpucyTCTBYOT aMUHOKUCNOThI 1 6enku. AbuoTtunyeckas
goukcaLus aTMOCepHOro asoTa NPOMCXOAUT B NPUPOLE B pedynbTaTte ooToKaTanmMTmyeckmx peakuuii. B rnobansHom
61OreoXMMYECKOM LMK/e a30Ta OCHOBHAS POSib NMPUHALNEXWT MacCcoobMeHy Mexay nefoccepoli n aTMoCepoi.
Mpoueccol B nouBe obecneumBatoT 06pa3oBaHNe OCHOBHbLIX KOMMYECTB LOCTYMHbIX AN pacTeHUiA hopM asoTa.
CB#3bIBaHNE MONEKYNSPHOrO a30Ta OCYLLECTBNSAETCS MUKPOOpraHmamamn. MukpoopraHnambl eXerogHo orkCcupyoT
okono 140.106 T asoTa. D10 NpeBbIWaeT NOTOK U3 aTMOCHPEPDI HA NOACTUNAIOLLYIO MOBEPXHOCTL 06pasytolmxcs npu
rPO30BbIX Pa3psaax OKUCNEHHbIX COeIMHEHNI a3oTa. B noyBax 1 BOAHbIX 9KOCUCTEMAX NpoMcxoamT beicTpas
HUTpUOUKALNS ? OKUCNIEHME MOHOB aMMOHMS ¢ 0Bpa3oBaHueM H6onee OOCTYMHbIX PACTEHUSIM HUTPUTHBIX Y HUTPATHbIX
WOHOB, KOTOPbIE HE HakanMBalTCs B NoYBax, HECMOTPS HA NOCTOSAHHYIO AeATEeNbHOCTb a30TUKCUPYIOLWNX
MMKPOOPraHn3MoB. OTO MPONCXOAMT MOTOMY, YTO BOLOPACTBOPMMbIE COEMHEHMS a30Ta NErko BbIMbIBAOTCS U3 NOYB.
BonHas murpaums coctaenset exerogHo 0o 25 ? 80 Mt asorta. B npupone npoucxoont asoTtdumkcaums ¢
nocnenyoLWmM BKIIOYEHNEM aTOMOB a30Ta B 6uomonekynbl. Mocne rubenn pacTeHMin U XMBOTHbIX a30TCoAepXallme
XMMUYECKME COELIMHEHNS MNOABEPralTCs MUKPOOMONOrM4ecKoMy PasnoXeHuo 1 aMMoHngukaumm. MNpouece
LEeHNTpUMKaLMmM NponCcxXoanT B HEBO3MYLLEHHON YenoBekoM brnocdepe. ObpasoBaHMe MONEKYNSIPHOrO a3oTta 13
OpraHN4yecKnx CoOeJMHEeHNA, HUTPATOB U HUTPUTOB MPOUCXOANT B NMOYBAX M B BOLHbLIX 3KOCUCTEMAX B a3POOHbIX U
aHaspobHbIX ycnoBumsx. JeHnTpudgoukaums MoXeT NpuBoaMTb U K 06pa3oBaHMio OKCUAoB a3oTa. bruota nonnepxusaert
conepxaHue B atMocdoepe 3eMnun He TOMbKO KMCNopoaa, v "6e3Xm3HeHHoro" asora.

Tema 16. Buoreoxumunueckum uukn cpoccpopa.

AEKTPOHHBH
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Broreoxumumyeckuii Lmkn cooccpopa. OH 0TAMYaETCA OT APYrMX LUKNOB 31EMEHTOB MEHbLLEN CTENEHbIO 3aMKHYTOCTM.
Takol xapaktep rnobanbHOro Lukna oTimyaeT He TONbKo oocdoop, HO U Apyrue 3NeMeHThI, MOCTynarowme BO BHELWHNE
reocqyepbl He B peadynbTarte gerasaunv 3eMHbIX Heap, a Npuy BbllWena4nBaHNUM rPaHUTHOrO CNosl 3eMHOM KOpbl (KPEMHUIA,
Kanbuuia, kanui, Hatpuin). OCHOBHas MUrpaLms nx NponcxoamT He B atMocdpepe, a B cMcTeMe cylwa ? okeaHbl. docgop
BXOAMT B cocTas okono 200 MmHepanos (anatut, dooccopuTt, pocdathl Xxenesa 1 antoMuHns). B MuHepanax gpocgopa
conepXarcst LOCTaTo4HO BONbLIME KONMYECTBA TSXENbIX METANNOB (XPOMa, KaaMusi, pTyTu, CBMHLA, ypaHa) B
pesynbTaTe M30MOPGOHOMO 3aMeLLeHNst NPUPOOHBIX MUHepanoB doocdopa. OcHOBHbIE 3anackl hocodppa
COCPEOTO4EHbI B OCAA04HbIX Nopoax. Bropoi no 3HaummocTy pesepsyap ? MupoBoli okeaH. B Murpauun 6onbluyio
ponb UrpaeT KOHTUHEHTaNbHbIA CTOK. B Bogax pek pocdop conepXnTcsl B CoCTaBe MUHepasbHbIX B3BECEN U
KOMIMMIEKCHbIX aHWOHOB. POCKOP COOEPXKUTCH B XMBbIX OpraHM3Max B COCTaBe NepeHOCHNKOB SHEPrnn B
B6roxMMMYeCKMX npoLieccax (aneHO3nHPOCHOPHBbIE KMCNOTHI), a TaKXe BXOAWUT B COCTAB HYKIEUHOBBLIX KUCNOT. B
MupoBOM OkeaHe comepXmnTcs 6onblLIoe KONMYeCTBO dooccpopa. bonblue Bcero B rnybuHHbIX cnosix Boabl. doccop
3axBaTbiBAETCS XMBbIMU OpraHmamamm u 3agepxmnsaercs umMm. OCHOBHas 4acTb NOCTYNAOWEro KOHTUHEHTaNbHbIM
CTOKOM gpocdoopa akkymynmpyeTtcsl B ocafkax. [loteps ero cywein n Bogamm KOMNEHCUPYeTCs NpoaomKaoWwnMes
BbIBETPUBAHMEM O0CA[04HBIX MOPOA, B 30HE rmnepreHesa.

Tema 17. Buoreoxumuueckme LUKNbI cepbl, HaTpud U xnopa.

PacnpeneneHue cepbl B reorpadouyeckoii 060104ke No3BoisieT CYMTaTh, YTO NOCTYMNNEHUE ee BO BHEWHME reocdepb
NMPOVCXOOUT B pesynbTarte gerasaunv BepxHen maHTun. Cepa BOBNEKAETCS HE TOMbKO B BOAHYIO MATPAaLIMIO, HO U B
atMochepHbIin nepeHoc. ObpasoBaHme ra3oobpasHbIX COeAVHEHW Cepbl CBSI3AHO C AEATENbHOCTHIO
MUKPOOPraH1M3MoB, 0B1TatoWwmx B MOYBaX U MOPCKOE cpefe. B noYBeHHbIX BblAENEHUSX 0OHAPYXEHbl pa3nuyHbe
neTyyne coenunHeHns cepbl (kapboHuncynbdoma, cepoyrnepon, MetTuamepkanTaH, aumetuncynbcoun). Obpasyiowmincs
npu MMKPOBMONOrMYeckoM pacluenieHmn 6enkoB CEpoBOAOPOL NPAKTUHECKU MOMHOCTBIO 3aTpaynBaeTcs Ha
o6pazoBaHue cynbuaoB MeTannios. 13 Mopckoii Boabl cepa BbloensieTcs B atMocdepy rnasHbiM 06pasoM B goopMe
ManopacTBOPVIMOro AMMETUNCYNbGOMLA, KOTOPLIV NErko OKMCNSIeTCS U He HakannueaeTcs B atMocgepe. bonbwre
KONMYecTBa CEpPOBOAOPOAa 00pa3ytoTCsl B BEPXHUX CNOSX MOPCKUX AOHHbBIX OTOXEHWA 1 B MPUAOHHBIX BOAAX MOPEN,
OT/INYAIOLMXCS BBICOKOM B1ONOrMYeckoin NpoaykTUBHOCTbIO 1 cnaboi umpkynsiuveit. MNpopeiBa cepoBonopoaa B
atMocdepy He MPOMCXOAUT 13-3a ?MUKPOBMONOrMYEecKoro connbTpa?, oyHKLMM KOTOPOrO BbIMONSHSIOT (hOTOTPOMHbIE
TUOHOBbIE HakTepun. B okeaHax NpoVCXoauT He TONbKO HaKoMNeHWe cepbl B COCTaBe PacTBOPEHHbIX CylbdaTtos, HO 1
BbIBELEHME €€ U3 LUMKNa NPW 3aX0POHEHWN B AOHHBIX 0cafKax. broreoxuMmnyeckmx Lk cepbl TakXXe 0KasbiBaeTcs He
MONTHOCTBIO 3aMKHYTbBIM.

Tema 18. 3aKOHOMEPHOCTM OMOreoXMMMYECKOro KPYroBopoTa XMMUYeCcKuxX BeL,ecTB Buoreoxmmmueckme LUKIbI
TSIXenbiX MeTannoB (pPTyTb, CBUHEL,, LUHK, Mefb, KaaMUM).

Burioreoxmmuyeckme LMKNbI TSXeNbIX METANNOB. 3HAYUTENbHbLIE MAcChl METaN/IOB BOB/IEYEHbI B OOTMYECKINIA KPYrOBOPOT.
BblHOC aTOMOB MeTaNNoB C KOHTUHEHTOB B OKeaH OCYLIECTBASETCS C peyHbIM NOTOKOM. OH He KOMMNeHcupyeTcst
obpatHbIM nepeHocoM. CnenoBaTenbHO OKeaHbl, 8 TOYHee UX [IOHHbIE OTNIOXEHMS, NPOAOXalOT HakanIMBaTb aTu
anemeHTbl. TakuM obpasoM, rnobanbHble BMOreoxmMmyeckme LUKbl TSXeNbiX METANNOB, Kak U LMKN doocdpopa,
XapaKTepuaytoTCcs Masol CTeneHbio 3aMKHYTOCTH.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYO paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMMHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTenbHOCTY No o6pasoBaTefbHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO o6pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta

AEKTPOHHBH
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUMUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPenCTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHWe oncuMnnmnHbl (MOoyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb HOCTYMHA 0byyaloWwmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 97IEKTPOHHOM BUE - Yepe3 3NEeKTPOHHbIE BUBNNOTEYHbIE CUCTEMbI HA OCHOBAHMM 3akmo4eHHbIX KPY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum bunetam B COOTBETCTBUM C Npasmnamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON NI OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMWIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

1.Broreoxmmna? ons ctyaeHToB xumudeckoro dpakynoteta / M.IM.Kytbipesa, H.A.Ynaxoswny. -
www.ksu.ru/f7/index.php?id=9.

2.Broreoxumus Opnos [.C., Besyrnosa O.C. - http:// www.dasmsu.ru/infusions/booklib/book.php?book_id=51/
3.Yunbucosa H.B., NonraHb E.K. 9konoruyeckas xumns (Broreoxmmmyeckme umknbl) - www.xumuk.ru/ecochem/
4 M.A.®enaHknH ["'eoxmMu4ecknin ronos 1 CTaHoBneHMe LapcTs. - hitp://elementy.ru/lib/25583/25585/

5.AHgpuraHosa M.HO. DU3nNKo-xmmMmyeckme OCHOBbI MPUPOOHbIX U @aHTPOMOreHHbIX NPOLECCOB B TEXHOCHEpe -
http://rudocs.exdat.com/navigate/index-377239.html|

9. MeToguueckue ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMIO AUCLUN/IMHBI (MOOYNS)

KETPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

camocTosi- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUNAVH BKKOYAET: - YTEHME CTYAEHTaMu

TenbHas PEKOMEHA0BAHHOM NMTEPATYPbI 1 YCBOEHNE TEOPETUYECKOro Matepuana AUCUMMNHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKAMK; - NOATOTOBKY K Pa3NnYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPONbHbIE
paboTbl, KOMMOKBUYMbI); - TOArOTOBKY U HANUCaHWE pecdepaTos; - BbINONHEHWE KOHTPONbHbIX paborT; -
MOLrOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNEL0BAaTENbHOCTU, B
Kakoi OHW NpeacTasneHbl. [NnaHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHNe OUCLUMNVH,
CTyLeHTaM nyJlue BCEro OCYILECTBNATb BECb CEMECTP, MPeayCcMaTpuBast Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. [Mpu nayyeHun ANCLUMNNnHBLI cCHaYana Heob6xoaMMO Mo Kaxaon Teme
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPATKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEBYOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3TO TEMe
LNsi OCBOEHUS Mocnenyownx Tem kypca. ns paciumpeHmnst 3HaH1s no AMCUMNAVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTb MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX NpenonasateneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobx0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHumKa. XenatenbHo Takxe
YTEeHUWE OOMONHNUTENbHOW NUTEpaTypsbl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet Ha 3aueTe onpepnensercs ka4ecTBO W 06bEM YCBOEHHbIX CTyAEHTaMU 3HaHW, CNOCOBHOCTb K
0606LWeHnI0, aHannay, BOCNPUATAIO MHGDOPMaLIMK, MOCTAHOBKM Lienu 1 Boibopy nyTel ee
LOCTUXEHUS, a Takxe yMeHune pabotaTb C HOPMaTMBHLIMW LOKYMEHTaMU B pamKax avcumnnuHbl. OH
MOXET NMPOBOAUTLCS! B YCTHOW UMM MMCbMEHHOM chopmMax. PopMy NpoBeaeHns onpenenseT kagenpa.
MonrotoBka K 3a4eTy - NPOLECC MHAMBULYaNbHbIA. TEM HEe MeHee, CYLeCTBYIOT HEKOTOpbIE NpaBuna,
3HaHWs KOTOPbIX MOTYT BbiTb MONE3HbI 415 BCEX. 3an0oroM ycrewHon caayn 3adeta sSBnseTcs
cvcTemaTtnyeckas pabota Hag y4ebHOM OUCLMNNMHOM B Te4eHue cemecTpa. MoaroToBky XenartenbHo
BECTU, Ucxoas 13 TpeboBaHmWii NporpaMMel y4ebHol aucumunnuHbl. LlenecoobpasHo nowarosoe
OCBOEHUEe MaTepwrana, BbINoNHEHWE Pas3fNYHbIX 3a4aHuUi N0 Mepe N3yYeHUsl COOTBETCTBYIOLLMX
coaepxatefibHbIX pa3fenos OMCUUNMHLL. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3aTPYLAHEHUS,
obpaluariTeck 3a COBETOM K Mperogasatento, TeM 6onee 4To Npy CUCTEMATMHECKO MOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. ['0TOBSICb K 3a4eTy, Ny4lle BCEro co4eTaTb NOBTOPEHUE TEOPETNHECKUX
BOMPOCOB C BbIMOJHEHNEM NPaKTUYEeCKNX 3aaaHnii. TpeboBaHUS K 3HAHWSIM CTYLEHTOB OnpeaeneHbi
pefepanbHbiM FocyAapCTBEHHbIM 06pa3oBaTebHbIM CTaHAaPTOM M paboyel Nporpammon
oucumnnuHel. Llenb 3a4eTta - npoBepka v oLeHKa YPOBHS NMOMy4YeHHbIX CTYAEHTOM CrieumanbHbIX
MO3HaHWUI No y4ebHO ANCLUMIUHE N COOTBETCTBYIOWNX UM YMEHWA 1 HABLIKOB, a TakKXe YMEHWs!
NIOTMYECKN MBICTINTb, apryMEHTUPOBATb M3BPaHHY0 Hay4HYI0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOJIHUTESbHBIE BOMPOCHI, OPUEHTUPOBATLCS B MACCKBE MHGDOPMALMK, AePVHVLWIA 1 KaTeropui.
OueHke nogniexart NpaBuibHOCTb Y FPAMOTHOCTb PEYUN CTyLEeHTa, eCNi 3a4eT NPOBOANTCS B YCTHOM
oopMe, a TakXe ero LOCTUXEHUS B TedeHne cemecTpa. JononHNTENbHOM Lenbio 3a4eTa sBnsercs
(POPMUPOBaHME y CTYLEHTOB TakUX KA4eCTB, Kak OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, Tpynontobue,
CaMOCTOSITENBHOCTb. TakMM 06pa3oM, NPOBEPSIETCS CNOXUBLIASICS Y CTYAEeHTa CUCTEMa 3HaHW No
LMCUMNVHE, YTO urpaeT 6onbluyio posb B MOArOTOBKe Byaywero cneuuanucrta, crnocobcTeyeT
MONY4YEeHUIO UM PYHAAMEHTaNbHOW U NPOodPeccnoHanbHOM NoaAroToBkuM. MNpu NoAroToBke K 3a4eTy
BaXXHO NMPaBWIbHO U pauuoHanbHO pacnnaHMpoBaTh CBOE BPeMSl, YTOObI yCneTb Ha Ka4eCTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOMpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLeHTbl TaKXXe CUCTEMaTU3NPYIOT 3HAHWSI, KOTOPbIE OHU NPVOBPENU NPU N3y4EeHUN OCHOBHBIX TEM
Kypca B Te4eHMe ceMecTpa. OTOo NMO3BOMSET UM YSICHUTb TOTMYECKYIO CTRYKTYPY AUCLIMMMVHDI,
00beaNHUTE OTLENbHBbIE TEMbI B €AMHYIO CUCTEMY, YBUAETb NEPCMNEKTUBbLI €€ Pas3BUTUS.
CamocTosiTenbHasi pabota no noAroToBKe K 3a4eTy BO BPEMSI CECCUM [OMXHA NNaHUPOBaTbCS
CTYyLEeHTOM, Ucxoas 13 oblwero o6bemMa BONpPOCOB, BEIHECEHHbIX HA 3a4€eT, Tak, YTobbl 3a
npeLoCTaBNeHHbI ANst MOAFOTOBKM CPOK OH CMOT PABHOMEPHO pacrnpenenuTb NpubnnauTenbHo
paBHOE KONIMYECTBO BOMPOCOB AN €XEAHEBHOIo M3y4eHus (NoBTopeHus). BaxHo, 4Tobbl oauH
nocnenHuin neHb (MMbo yacTb ero) Obin BblOENeH 4N1S JOMOMHUTENBHOrO NOBTOPEHMS BCero obbema
BOMPOCOB B LieNOM. OTO NMO3BONSET CTYAEHTY CaMOCTOATENBHO NepenpoBepnTb YCBOEHUE MaTepuana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;

AEKTPOHHBH
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 04.05.01
"PyHpaMeHTanbHas v npuknagHas xumMusa” n cneunannsaumnm "AHanutnyeckas xmmms'.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 17 na 19. Bl YHH
skt

AR 5 AN LM O



Mporpamma ancumnnuHbl "Broreoxumus”; 04.05.01 "®PyHoameHTanbHasa v npuknagHas xmmums".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[]1B.03.01 buoreoxummns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018

OcHoBHas nuTeparypa:

1.J1abyTtoBa, H. M. OcHoBbl 6roreoxummu: y4ebHoe nocobue / Nlabytoea H.M., BarkuHa T.A. - CaxkT-lNetepbypr: CM6IY,
2013. - 240 c.: ISBN 978-5-288-05457-0. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/941233
(nata obpatweHunsi: 06.03.2020).-Pexum pocTyna: no noanucke.

2. Kytbipesa M.T1., Ynaxosuy H.A. Buoreoxnmuyeckne LnKbl 3NEMEHTOB B CxeMax 1 Tabnuuax: yuebHoe nocobume k
Kypcy nekumi 'buoreoxmmng’ ons cTyaeHTOB XMMUYeCKoro tpakynbTeTa.- KasaHb: KasaHckuin yHusepcutet, 2008. -
TekcT : anekTpoHHblii. - URL: http://www.ksu.ru/f7/index.php?id=9 (nara obpaweHus: 06.03.2020). - Pexum noctyna:
OTKPbITbINA.

3. Ynaxoeuy H.A., KyTbipeea M.I1., BabkuHa C.C. Buoreoxumns: yuebHo-mMeToaM4eckoe nocobve ans neKLMOHHOro
Kypca. - KazaHb: MI3patensctBo KasaHckoro rocynapcTBeHHOro yHusepcmteta, 2008. - 44 c. - TekCT : 9NeKTPOHHBINA. -
URL.: http://kpfu.ru//staff_files/F1771708045/biogeochem.pdf (nata obpaiieHus: 06.03.2020). - Pexxmm goctyna:
OTKPbITbINA.

JononHutenbHas nuteparypa:

1. Knumos, I". K. Haykn o 3emne : yuebHoe nocobue / I.K. Knumos, A.W1. Knumosa. - Mockea : UH®PA-M, 2018. - 390 c. -
(Bbicwee obpasosaHne: bakanaspuar). - www.dx.doi.org/ 10.12737/1540. - ISBN 978-5-16-100702-0. - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/915390 (nata obpaleHus: 06.03.2020). - Pexum gocTyna: rno
noanucke.

2. PysaBuH, I'. W. KoHuenuum coBpeMeHHOro ectecTBo3HaHus: YuebHuk / I./. Py3aBuH. - 3-e n3g., ctepeotun. - Mockea
: HAL MH®PA-M, 2014. - 271 c. (Bbicwee obpasosaHue: bakanaspuar). ISBN 978-5-16-004924-3. - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/454162

(nata obpatweHus: 06.03.2020). - Pexxum goctyna: no noanmcke.

3. Ctpumxa T.M1., MpuknagHas reoxumuns : yuebHoe nocobue / T.M. Ctpumxa, C.N. NeoHTbeB - KpacHosipek :
Cubupckuin chepeparnbHblii yHusepenteT, 2015. - 252 ¢. - ISBN 978-5-7638-3344-7 - TekCT : aneKTPOHHbI // OBC
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Mporpamma ancumnnuHbl "Broreoxumus”; 04.05.01 "®PyHoameHTanbHasa v npuknagHas xmmums".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[]1B.03.01 buoreoxummns

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

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CrpaHnua 19 ns 19.




