MunucTepeTBo ceabekoro xossiicTsa Poceuiickoi ®exepauun
(enepanbHOe rocylapecTBeHHOe GI01KeTHOE 00pa30RaTe/IbHOE YUPeKIeHHe
BbICHIEro 00pa3oBaHHs

"BaTckuii rocyjapcTBeHHbIH ArpoTeXHOIOrHYeCKil yHHBepeuTeT"

I'eoxumusi 1 reopuzuka oOuochepnbl

pabouast mporpamMma JUCIUTUTHHBI (MOTYJIs)
3akpernieHa 3a kadenpoi IKOJAOTHH H 300/10THH

YueGHblit niau Hanpasnenne nogrorosku 06.03.01 Buonorua
Hanpasnennocts (npodune) nporpamMme! daxanaepuata "Bruoskonorusn”

Keamupukaums Gaxanasp
Dopma obyyeHHa 04HAasn
O61wan TpynoemMKocTh 43ET
Yacos no yuebHOMY niaaHy 144 Buae! KOHTPOIA B CEMECTpaXx:
B TOM 4YHCJIE! 9K3aMEHBI 5
AYAHTOPHbIE 3AHATHA 64
camocTonTensHas pabora 53
4acoB HA KOHTPO/IL 27

PEICH[JE,{IEJ'IEHHE HaCcoB JHCUHMIVIHHBI MO CeMecTpam

Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Hroro
Henens 16
Buxa sanaTuit yn | | ovn PIl
Jlekuuu 32 |32 |32 |32
JlaboparopHbie 32 |32 (32 |32
B Tom uucne uHT, 12 |12 |12 |12
Hroro aya. 64 |64 |64 |64
Konrakrhan pabora |64 |64 |64 |64
Cam. pabora 53 |53 |53 |53
Yackl Ha KOHTPOIIL 27 127 |27 |27
Hroro 144 (144 | 144 | 144
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[TporpaMmMy cocTaBun(H):

o.ex.1., npotpeccop, LLluxosa Jlioomuna Hukonaeena // //
vl
7
PeueH3eHT(bl):
0.0.4., 3as.kagh., SyKWCGHOPOUHa
C l)’ /

PaBouas nporpamma ANCLUMIIHHBI
leoxumus u reodusuka Gnocdepnl
paspaGoTana B coorseTcTeHH ¢ PIOC:

deepanibHBIll FOCYIAPCTBEHHBIA 06pa30BaTE/IbHEI CTAHAAPT BBICLIETO 00pa3OBaHMUA - fakanaBpHar no HarpasIeHNIo
noarotosku 06.03.01 Bronorus (npukas MuxoSpuayku Poceun ot 07.08.2020 r. Ne 920)

COCTAB/IEHA HA OCHOBAHHH YueOHoro ruiaHa:

Hanpaenenne nogrotoeky 06,03.01 buonorus
Hanpaenensocts (npodune) nporpammbl Gakanaspuara "broskonorus”

01I0GPEHHOrO U YTBEPIKACHHOTO Y ueHbIM coBeToM yHuepeutera o 15.04.2021 npotokon Ne 5.
PaBouas MporpaMma AMCLMILTHHbI PACCMOTPEHA H 0100peHa yueOHO-METOAHYECKOH KOMHCCHEH

OHONOrHYecKoro (hakynsTeTa I[Tporokon Ne 7 ot "15"anpens 2021 r.

PaGouasi porpaMMa JMCLMIUTHHEL PACCMOTPEHA U 0fo6peHa Ha 3acejaHiu kadeape!
IKOJIOTHH H 300J10THH

IMpotokon Ne Z or "I15"anpens 2021 r.

3as. kajenpon Q,Z/:;:y;q—\ 1.6.4., noueHT Bykuna JLA.
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Buzuposanue PIIJI nis ncnonHeHns B ouepeHOM y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00cykaeHa 1 0Jo0peHa A ucnoiaHeHus B 2022-2023 yde6HOM rojy Ha 3acemaHuu Kadeapsl

9KOJIOITMHM U 300/10rUH

IIporokomor " " 2022r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] a5 ucnonHenus B ouepeHOM y4eOHOM roay
Pabouas nporpamma nepecMoTpena, oocyskaeHa u ogoopena ans ucnoiaHeHus B 2023-2024 yqe6HOM rofy Ha 3aceaHuU Kadeapsl

9KOJIOTMHA U 300JI0rUA

[Iporokom ot " " 2023 1. Ne

3aB. kadenpoit

Buzuposanue PIIJI nns ucnonHenust B ouepegHOM y4eOGHOM roay
Pabouas mporpaMma nepecMoTpeHa, o0cykaeHa i 0400peHa s nucrnonHeHns B 2024-2025 yue6HOM Toqy Ha 3acefaHuU Kadeapsl

9KO0JIOTUHA H 300JI0rHH

IIporokomor " " 2024r. Ne

3aB. kadenpoii

Busuposanue PIIJI nis ncnosiHeHusi B 04epeaTHOM y4eOHOM roay
Paboudas mporpamma nepecMoTpena, oocykaeHa u 0Jjo0penHa st ucnoiaaeHus B 2025-2026 yae6HOM roy Ha 3acenaHud Kadeapsl

9KO0JIOTHH H 300/I0T'HH

IMporoxomor " " 20251. Ne

3aB. kadenapoit




1. HEJb (IEJX) OCBOEHUS JTUCIIUIIJINHbBI

1.1

PackpbITh 3aKOHOMEPHOCTH (POPMHUPOBAHUS M Pa3BUTUSA OHOC(EPHI IO BO3ACHCTBHEM IeOPU3NIECKUX H T€OXUMHUYECCKUX
(aKkTOpOB KOCMHYECKOTO M 3EMHOrO IIPOMCXOXKAEHHMS, I0Ka3aTh B3aMMO3aBUCHMOCTb IPOLECCOB IPOUCXOMAAIINX B
ouocdepe u Ipyrux 000I0UKaxX 3EMITH.

2. MECTO JUCIIHIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pa3gen) OITOIT: | b1.B
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TpeGoBanusi K MpeABAPUTETLHON MOATOTOBKE 00y4aI0LIerocs:

2.1.1

OOydaromuiicsi JOKeH o00JanaTh 3HAHMUAMH, YMEHUSMH, HaBbIKAMH He HIDKE | ypoBHA (HU3KOTO), KOTOpHIE OBLIH
pHOOpPETEHBI Ha MPEeIbIAYIIEM (CpeIHeM 001IeM) yPOBHE, a TAKoKe IIPH M3YUEHUN JUCIUILINH:

2.1.2

b1.5.08 ®dusuka

2.13

b1.5.10 Bboranuxka

2.14

b1.5.23  Teorpadus

2.1.5

b1.5.30 Oxpana npupoxs! ¥ IPHPOAONOIH30BAHNE

2.1.6

B1.5.31 O6mmas sxonorust

2.2

JIMCHMIINHBI M IPAKTHKH, ISl KOTOPBIX 0CBOCHHE IAHHOM JUCHUIUTHHBI (MOLYJIsT) HEOOXOTUMO KAK
npealecTByolee:

221

b1.B.08 I'eoskonorus

222

b1.B.JIB.01.01 Dxonornyeckast Xumust

223

b1.B.ZIB.08.02 Teopust sxocucrem

224

Bb1.B.Z1B.04.01 DkojoruuecKkue acreKThl 3¢MJICTIONb30BaHUS
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B52.B.02.01(IT) IIpakTrka 1Mo moiay4eHHIo MPohecCHOHATEHBIX YMEHUH 1 OMbITa MPOQECCUOHATBHON AeATEITLHOCTH

226

Bb2.B.02.02(IT) IIpenauniomMHas mpakTHKa
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b3.5.01 3ammra BBHITYCKHOH KBAJNM(MUKAMMOHHON paboThI, BKIOYAs IMOJATOTOBKY K TIPOIEAypEe 3aIIUThl U MPOIEAYPY
3aIIUTHI

3. KOMIIETEHIIMH OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA TUCHUTIJTNHDBI

(MOZY.JI)

[IK-5

Cnoco0eH npUMEHSITh 3HaHHe 0MOoU3NUECKHX, (PU3HOIOTMYECKIX, ONOreOXUMHUYECKIX, MEMOPaHHBIX POLIECCOB, OCHOB
(YHKIHMOHUPOBAHUS SKOCHCTEM PAa3IMYHOr0 yPOBHS B PO(ECCHOHATIBHOM e TEeNbHOCTH

ITK-5.1 | 3Haet: cynIHOCTh H OCHOBHBIE 3aKOHOMEPHOCTH OHOBH3UIECKUX, (PU3HOIOTHUECKHX, OMOTCOX MIMUUECKIX, MEMOpPaHHBIX
HPOLIECCOB, OCHOBBI (DYHKIMOHHUPOBAHMUS SKOCUCTEM PA3IUYHOIO YPOBHS

[IK-5.2 | YmeerT: ncnonb3oBath 3HaHUS OHOPU3NUECKUX, (PU3NOTOTUIECKUX, ONOT€OXUMUIECKIX, MEMOPAaHHBIX MIPOIIECCOB, OCHOB
(YHKIHMOHUPOBAHHMS SKOCHCTEM Pa3IM4HOrO yPOBHS B PO(ECCHOHATIBHOM e TEIbHOCTH

B pe3yabTaTe ocBOCHHS TUCHUTIINHBI 00YYAIOIIMIICSH T0JIKEH

31

3HaTh:

3.1.1

IlepcriekTUBHBIE JIMHMM HHTEIUIEKTYalbHOTO, KyJIbTYpHOTO, HPAaBCTBEHHOro, (u3uueckoro u mNpodecCHOHATBHOTO
CaMOpPa3BUTHUSI M CAMOCOBEPIICHCTBOBAHHS; CIIOCOOHOCTB K CAaMOOPTaHU3al1 H CaMO00pa30BaHHIO.

3.1.2

3aKOHOMEPHOCTH paclpesielieHHs] XMMHUYECKHX 3JIEMEHTOB B Pa3IMYHBIX reocdepax 3eMild, 3aKOHBI HX COYETAHHSA H
MHUTpaud B Owoctepe; 3aKOHOMEPHOCTH M OCOOCHHOCTH BIMSHHSA PA3IHYHBIX TeO(QM3HUYECKHX (AKTOpOB Ha
cocTaBisTIONMe OHOc(epsl; MPOHCXOXKIEHHE, CTPYKTYpy H pAacIpOCTPAHCHHE IOMHUHHPYIOIIUX BHIAOB INPHUPOTHBIX H
KYJIbTYpPHBIX JIaHAIA()TOB B OCHOBHBIX IOYBEHHO-KIMMATHYECKUX M reorpauyeckux moscax Poccun; nmpoucxoxIeHHe,
COCTaB M CBOWCTBa 3eMiM; MPOLECCHl 00pa3OBaHUS MHHEPAIOB M IIOPOA, IOPOJO0Opa3yloIle MHUHEPabl U TOpPHBIE
MOPOJBI, MPOLECCHl BHEIIHEH W BHYTpPEHHEH IWHAMHUKH 3eMIIM; CYIIHOCTH (DPH3MKO-XMMHUYECKHX IIPOIECCOB,
MIpOUCXOAIUX B aTMocdepe, ruapocdepe u arMmocdepe; OCHOBHBIE PU3HMUECKUE SIBICHUS.

VICTOUHMKE TEXHOTEHHOTO 3arps3HEHus Ouocdepbl; OCHOBHBIE OHMOMBI; IPUPOAHBIE 30HBI M IIOJ30HBI TEPPUTOPUH
Poccun; xmuMaTHueckue OCOOEHHOCTH PErHOHOB, B3aHMOCBS3b OMOTHUECKHMX M aOHMOTHYECKMX KOMIIOHEHTOB B HHX,
CTENEHb AaHTPONOINeHHOM Harpy3ky; IOTEHLUUAIbHbIE HCTOYHMKM OIACHOCTUM TEXHOTCHHOIO Xapakrepa B KaXIOM U3
(enepaIbHBIX OKPYTOB; OCHOBEI TEOPHH CHCTEM.

OCHOBHBIE TIOJIEBEIE M JTa0OPATOPHBIE METOIBI M3YYCHHS OMONOTHYECKHX CHCTEM M WX XHMHYECKOTO COCTaBa; OCHOBHBIC
MaTeMaTUYecKue METOAbl IIAHUPOBAHMSA HKCHEPHMEHTA; METOJBbl CTATUCTUYECKOH O00pabOTKH pPe3yIbTaToB H3YydeHHUS
XMMHUYECKOT0 COCTaBa 00BEKTOB OKPY KaoIIeH Cpebl.

3.2

YMmernb:

3.2.1

Kpuruueckn oneHMBaTh CBOM JOCTOMHCTBA M HENOCTATKH, HAMEuaTh ITyTH U BBIOMPATh CPEACTBA PAa3BUTHS JOCTOMHCTB U
yCTpaHEHHs HEIOCTAaTKOB; TBOPYECKM CaMOpPEAIM30BBIBATBCS Ha OCHOBE aJEKBATHOW CaMOOLIEHKU; HCIIOIb30BaTh
MIOJTyYeHHBIC 3HAHMS, HHTEPHET PECYPCHl M 3JIEKTPOHHBIE 0a3bl OMONIMOTEK B CaMOCTOATENBHOW paboTe; OpHEHTHPOBATHCS
B CHCTEME COBPEMEHHBIX 3HAHMH, IOIH30BAThCS HH(MOPMAIMOHHOI HaydyHOH 0a30if B IENAX ONEPAaTHBHOIO IOUCKA
HEOOXOIMMBIX CBE/ICHUH M apryMEHTAIMU CBOMX HPO(ECCHOHAIBHBIX PEILCHHH.
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OpuUeHTHPOBATECA B JAHHBIX TI0 XHMHYECKOMY COCTaBy Ppa3IMYHBIX IPHUPOAHBIX CpPeA U OOBEKTOB, MPOTHO3HPOBATH
BO3MOXKHBIC IyTH MUIPAlMM M TPAaHCHOPMALMU XUMHYECKMX COCIMHEHMH B OOBEKTax OKpy)Kalomed cpeabl M HX
BO3JICHiCTBHE Ha OKOCHCTEMBI; pEIIaTh 3aladd, CBS3aHHbIE C (U3MKO-XMMHUYECKHMH IIpoLeccaMH B armocdepe,
ruapocepe 1 IIOYBEHHOM CIIOE.
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AHanu3upoBaThb M J1aBaTb OLEHKY COCTOSHUSI IPUPOAHOW cCpelnbl INpU BO3JACHCTBUM DPA3IUYHBIX XUMHUYECKHX H
¢u3nyeckux OOBEKTOB; MPOTHO3MPOBATH H3MEHEHHE KadecTBA OOBEKTOB OKpyXKaromedl cpexsl IMOx Bo3aeiicTBHEM
XUMHYECKHX W (PU3UUECKHX OOBEKTOB; OLIEHHWBATH CTEIEHb ONACHOCTH 3arpsi3HEHUs NPUPOAHOH Cpesbl; aHAIM3HPOBATD,
NIePEOIICHNBATh ~ CBOH  NMPO(QECCHOHANBHBI W COLMATBHBIA  ONBIT;  IPOTHO3MPOBAaTH  ITOCIEACTBHS  CBOCH
npodeccnoHaTbHON AESTENEHOCTH C TOYKH 3PEHUS OMOC(HEPHBIX MPOIIECCOB.
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PabGorate ¢ nmTEpaTYpHBIMH HCTOYHHKAMH IT0 OHMOJIOTHH; IPOBOJWTH KOHTPOJIb W OIEHKY COCTOSHHS KaK OTHENBHBIX
KOMIIOHEHTOB ~TIPHPOAHOI Cpembl: aTMocdepbl, IOYB, PACTUTCIBHOCTH, BOJHBIX OOBEKTOB TaK M INPHUPOMHBIX
KOMIIOHEHTOB B LIEJIOM C YYETOM CJIOXKMBIIMXCS B HUX B3aUMOCBS3EH.

3.3 | ImeTh HaBBbIKM U (MJIH) ONBIT AesiTebHOCTH (Biagers):

3.3.1 |HaBblkaMu CaMOOLIEHKH, CaMOBOCIHTAHMSA; KyJIbTYpPOH MBIIIJICHUS, CIIOCOOHOCTBIO K BOCHPUATHIO HH(OpMAaNuy,
0000IICHHIO, aHalU3y, IIOCTAHOBKE IENM W BHIOOPY ITyTed €€ IOCTHIKEHHS; HaBBIKAMH CaMOCTOSTEIBHOH pPaboThl C
Hay4YHOU JIUTEPaTypOH.

3.3.2 [[IpencraBieHreM O XHMHYECKOM COCTaBE SJIEMEHTOB OKpYXKalomIeH Cpenpl, METOlaX WX HW3y4YeHHs, O Mpoleccax
MUTpAlid ¥ HAKOIUICHUS PA3IMYHBIX XUMHUYECKHX 3JIEMEHTOB; O reorpaMueckKiux 3aKOHOMEPHOCTSIX PACHPOCTPAHEHHS H
MOBEICHNUS] XUMMYECKUX OJIEMEHTOB; O BO3ACHCTBHM paA3NIMYHBIX TeopU3HUECKUX (AKTOPOB HA JKUBBIC OPraHU3MBlI U
3BOITIOLHUIO OHocheps.

3.3.3 |HaBblkaMM TJIaHMPOBaHUS M OCYLIECTBIEHHUS MEPONPHUATHH MO OXpaHe NPHPOABL, Pa3yMHO COYETas XO3SHCTBEHHBIE U
9KOJIOTHYECKHE WHTEPECHl; 3HAHUSAMH O CHCTEMHOW OpraHM3aiuy Onocheps!, MPHUPOIHBIX M aHTPOIOTEHHBIX KOCHCTEM, O
mporeccax 0OMeHa BEIIeCTBOM M YHEPTHEH MeX Ty CUCTEMaMHU Pa3HbIX YPOBHEH.

3.3.4 [ CoBpeMCHHBIMH HAyYHBIMH METOAAMH IIO3HAHMSA HPHUPOABI HA YPOBHE, HEOOXOAMMOM MJISI pEUIeHHs 3ajad, MMEOInX
€CTECTBEHHO Hay4yHOE COJEp)KaHHE M BO3HMKAIOUIMX IIPH BBINONHEHUH MPO(PECCHOHANBHBIX (YHKIHUH; HaBBIKAMU
MOJICBBIX HAONIONICHUH C HCIIONB30BAaHMEM COBPEMEHHBIX NpPUOOPOB M 00OpYHOBaHMS, BEACHUS IIOJIEBOTO JHEBHUKA,
OpTaHM3aIN{ CTAIIMOHAPHBIX ¥ MApIIPyTHBIX HAOIIOACHHI.

4. CTPYKTYPA U COJAEP)KXAHUME JUCLHUIIJIMHbBI (MOY.JIS)
Kon HaumenoBanmue pasneisioB u TeM /Bug | Cemectp / | Hacos | Komnerennuu | Jluteparypa | Hure | [Ipumeuanue
3aHATHS 3aHATHS/ Kypc (MHAUKATOPHI) DaKT.

Paznen 1. l'eoxumus duochepnbl

1.1 BBenenue B reoxumuo 6Hocqepsl. 5 2 MK-5.1TIK-5.2 | JI1.4J11.3 0
OCHOBHBIE  TOHSATHS  TEPMHHBI U JIT.1JIL.S
OlIpesieNieHns, yd4eHHe o Ounocdepe, JI1.2J12.5
TeOXUMHUH Onocdepsl u €€ CBI3b C J12.4 J12.3
OpYTUMH HayKaMu. OTambl pa3BUTHS 2.2
TCOXUMUH ourocdepsl u el JI2.1J13.3
OCHOBONOJIOKHUKU. HayuHblii Brnax B JI3.2J13.1
JaHHyt aucuuiuiney B. Tonpammunra, D132

B.M. Bepnanckoro, A.E. ®epcmana, B.
IlomsrHOBa, A.M. ImazoBckoit, A.
Cayxoga, A. IlepenpmaHna, B.
KoBansckoro, H. KacumoBa u gp.
3amaun OMOTCOXUMMH.

leoxumuueckne METOMIBI HCCIIEIOBAHUS
O6uocdeps! u okpyxaromed cpeasl. buo-
TEOXHUMHYECKasi, JUTOTCOXMUMHYECKAs,
THIpOXUMHUYECKass  CbhéMKa. Dwusnko-
XUMHUYECKHE  METOJBl  HCCIICJIOBAHUS
OHOIOTHYECKUX 00BEKTOB. /JIeK/




1.2 ATOMHBII HOMED u IK-5.1IK-5.2 | JI1.4J11.3

pacnpocTpaHEHHOCTh XUMHYECKIX JIL.1J12.5
3JIEMEHTOB. XHUMHYECKHE 3JIEMEHTHI B J12.4 J12.3
KOCMHYECKOM IIPOCTPAHCTBE 31 J12.2
(dhopmupoBaHue reocdep 3emin. JI2.1J13.3
Crpoenue 3emnn. XUMHYECKHI COCTaB JI3.2J13.1
pa3HBIX  00OJOYeK  IUIaHeTH.  XH- 01022
MUYECKUH coCTaB nuTochepsl.
T'eoxummueckas KI1accuprKaIms
aneMeHToB no B. Tompammunry u B.U.
Bepnaznckomy. 3aKOHOMEPHOCTH
pacrpocTpaHeHus XUMHYECKUX
aneMeHTOoB B suTocdepe. 3akoH Kirapka
-Bepnanckoro. Kiapku KoHIEHTpanuu
31 paccenBaHusl. Kareropuu
FEOXMMHUYECKOH  PacHpocTpaHEHHOCTH
XAMHYECKIX 9JIEMEHTOB.
DHepreTu4ecKkue HUCTOYHUKHI
FEOXMMHUYECKUX  TPOLECCOB.  DTarbl
(dbopMupoBaHHSs u 3BOJIIOLIMS
mmrocdepsl. /JIex/

1.3 XapakTepucTHKa THIPOCGHEPH! IIIAHETHI IK-5.1 IIK-5.2 JI1.4 J11.3
3emisi.  [IpoucxoxkaeHue THAPOCPEPBI. JI1.1J12.5
Hcrounuku (hopmupoBaHUs J12.4J12.3
XMMHYECKOTO  COCTaBa  THAPOCHEpSI. J12.2
XUMHYECKUH ~ COCTaB  IPECHBIX H JI2.1J13.3
CoJEHBIX BOA. Pomb ruapochepsl B JI3.2J13.1
(dopMupoBaHUN ¥  (YHKIOHHPOBAHHIH 2102
6nochepsr. /Jlex/

1.4 CtpoeHHne M  XHMHYECKHH  COCTaB MK-5.1TIK-5.2 | JI1.4J11.3
aTMocdepsl TUIaHeThl. [IpoHucXoKIeHUE JIT.1J12.5
W OSTambl 3BONIONMK atMocdepbl. Pomb J12.4 J12.3
KHUBOTO BemeCTBa B (HOPMUPOBAHUU J12.2
aTMocdepsl. YHUKaIbHOCTh aTMOc(epbl JI2.1J13.3
3eMiu W TPOOJNEMBI, CBS3aHHBIE C €6 JI3.2J13.1
3arps3HeHreM. [IpobGiema coxpaHeHuUs 21032
030HOBOTO cios. /Jlex/

1.5 Opranu3ainust BemiecTBa B Ouocdepe. [TK-5.1 TIK-5.2 JI1.4J11.3
YpoBHH OpraHHU3aIiN KUBOTO JIT.1J12.5
BelecTBa B buocdepe. J12.4712.3
Kupoe BEILLECTBO. OcobeHHOCTh 2.2
XUMHYECKOTO cocTaBa JKUBBIX JI2.1J13.3
OpPraHU3MOB M COOTHOLIEHHE COCTaBa JI3.2J13.1
KOCMHYECKAX Tel H 00BexkToB. Pomb 32

XUMHUYCCKUX 3JICMCHTOB B JKUBBIX

OpraHu3Max. N30bITOUHBIE u
HEJOCTaTOYHBIE JJIEMEHTHI B
OpraHusMe. CeneKTUBHOCTh
Ouonornueckoro HaKOIICHUS
XMMHUYECKIX 3JIEMCHTOB B PACTCHHSAX H
KUBOTHBIX. Buoreoxumuueckue

WHIAUKATOPBI. XUMHYECKUE DJIEMEHTHI
KakK KaTaJIu3aTophbl OHOXMMHYECKHX

TIPOLIECCOB. Bapbepnblil u
6e30apbepHbIii TUI MIOTJIOIEHHUS
9JIEMCHTOB ~ JKMBBIMH  OpraHH3MaMHu.
OBOJIIOMOHHBIN porecc u
TeOXHMHUUECKast ajanTanys

opranusma. /JIex/




1.6 Murpanus XMMAYECKUX 3JIEMEHTOB. IIK-5.1 T1IK-5.2 JI1.4 J11.3
Bueminne ©  BHyTpeHHHE — (aKTOPBI JIL.1J12.5
MUTpaLMH. OKHCIUTENBHO- J12.4 J12.3
BOCCTaHOBUTENBbHBIE yCIIOBUS J12.2
MUTpALHH. KucnorHo-11e104HbIE JI2.1J13.3
YCIIOBUSI MHTIpa-lIMd. | eoxXxumMudeckue JI3.2J13.1
TIOTOKH, Gapbepsl, X THIIBI. 01022
TToaBuKHOCTH 3JIEMEHTOB. Ponsb
KOJUIOUJHBIX ~ CHCTEM M  IPOLIECCOB
coOpOIMM B  MHIpPAlMH  DJIEMEHTOB.

Brusaue papneHus, TeMIepaTypel Ha
CKOPOCTb ~ MUTPALIMOHHBIX  POLIECCOB.
Mexanuueckasi, BOAHAas, BO3AYyILIHAs,
OHOTIOTHYECKasT MUTPAITHSL.

TexHoreHHas Murpauus. TexXHOTreHes.
TexHODHUIBHOCTh 37IEMEHTOB. TexXHOreH
-HBIE TIOTOKH BeIleCTBa B
Ouoreoneno3e.  Bumsl  TeXHOTeHHOM
Murpanuu. TexXHO-TeHHBbIE ITOYBBI, WIIbI,
KOpPbl  BBIBETPUBAHUS, IBTPO(DHKAIHS
BOZ10EMOB. /JIex/

1.7 Pacnpoctpanénnocts 51 MUTpanus [IK-5.1 T1IK-5.2 JI1.4J11.3

XUMHUYECKUX 3JIEMEHTOB B Ouocdepe. JI1.1J12.5
buonornueckuii KpYroBOpOT J12.4J12.3
3JIEMEHTOB. buoreoxnmuueckuii J12.2
KPYT'OBOPOT. buoreoxumuueckue JI2.1J13.3
mukibl.  JKuBble  OpraHM3mbl  Kak JI3.2J13.1
(aKkTOpbl KOHIICHTPAIlMd W MUTPAIiA 2102
9JIEMEHTOB.
Kpyrosopor azora, ¢ocdopa, kaabuus,
KpeMHHsT B Owmoctepe. buonornveckas
ponb KICIIOpOJa, yriepona n
Bojoposa. /Jlex/

1.8 TeoxuMusi TPUPOIHBIX W  MPHUPOIHO- [TK-5.1 TIK-5.2 JI1.4J11.3
AHTPOITOTCHHBIX JIAaHIIIA()TOB. JIT.1J12.5
T'eoxumunueckue JTaHAMAa(THL J12.4 J12.3
OnemMeHTapHbIH nmaHamadr. 2.2
ABTOHOMHBIE JaHa-map T, JI2.1J13.3
COIPSKEHHBIE TaHAmadTHL JI3.2J13.1
Teoxumuueckoe COIPSIKCHUE. 0132

Crpykrypa nanamadros. buoreoneHos.
OcCHOBHBIE THNBI JAaHAMA(PTOB U WX
reoxumudeckiue ¢Gopmynsl.  [eoxumus
MIPU-POJIHBIX, AHTPOIIOreHHBIX u
TEXHOT€HHBIX TaHxmadgToB.
KaprupoBanue naHmmadToB Kak MeTO[
TeOXUMUYECKOr0 UCCIIe/IOBaHUS
COCTOSIHUSI IIPUPOIHOI cpersbl. /Jlex/




1.9

Buoreoxumuueckue OPOBUHIMU |
aHomanuu. IlpupogHoe M TeXHOreHHOE
3arpsi3sHEHHE Ccpefbl W 3a00JIeBaeMOCThb
HACEeJICHHUS.

JeduuuTtHble U U30BITOUHBIE DJIEMEHTHI.
buoreoxumunueckoe palioHUpOBaHHE
TEpPUTOPUH Poccun. Turbr
TEOXMMHUUECKUX MPOBUHIINH.
I'eoxumuueckue aHOMaluu u
SHIIEMUYECKUE OoJe3HH. Menuko-
TEOXMMHUYECKOe PAHOHIPOBAHNUE.

Turbl XUMHUYECKUX 3arpsi3HEHU.
XUMUYECKHE BEIECTBA, BBI3BIBAIOIIUE
OHKOJIOTHYECKUE 3a00JIeBaHus,
NOpaXEHUE  LECHTPAIbHOM  HEpBHOU
CHCTEMBI,  KPOBETBOPHBIX,  OpPTraHOB
JBIXaHWS, HACJICCTBEHHYIO MHATOJIOTHIO.
IIpupongHble M TEXHOTEHHBIE HCTOYHUKU
TOKCUYHBIX BelecTB. TpaHchopmanus
U MHUIpalMs 3arpsa3HUTENed B TIOUBE,
atMocdepe u rtuapoctepe. [IpenensHO
JOIMyCTUMBIE KOHIICHTPAIlUd BpPEAHBIX
BellecTB. MeToabl OOHapyXeHHs H
KOJIMYECTBEHHOW OIICHKH 3arps3HEHHH.
OKOJI0ro-re0XuMHUYECKUE OLICHKH
COCTOSIHUSI OKpYKaromiei cpenbl. /Jlex/

IK-5.1 IIK-5.2

JM1.4J11.3
JI.1J12.5
J12.4J12.3
J12.2
JI2.1J13.3
JI3.2 J13.1
01022

Pa3nen 2. l'eodusuka 6uocdepni

2.1

Onepruss  ConHia — Kak OCHOBHOM
HUCTOYHUK SHEPTUU ouochepsl.
KubepHernyeckass MOneNb BCEJICHHOW H
ouocdepsl. Bumpl msnyuenus ComHua.
Ipoueccrl, mportekatommue Ha ConHIe,
WX TEPHOIUYHOCTh H IHUKINIHOCTb.
PaguanimonHble TONS BOKPYT 3eMJIH, UX
BO3HMKHOBEHHE W  3HAYCHUE  JUIA
ouocheppl.  [mobasibHOE ~ MarHWTHOE
noje 3eMJIM, €ro H3MCHEHHE BO
BpeMeHH, poinb B (HOpMHUpPOBaHHU
o6uochepsl.

Beenenne B reopusuky 0HocQepsl.
IIpenmer, 3aJaun 17 METO/bI
reou3nIecKux UCCIICIOBaHUIMA
ouocheppl. TloHATHE  AKOIOTHUECKOM
TeOpHU3UKH. Oransl CTaHOBJICHHUS
reopusukd OHocdepsl, KaKk HaydHOU
TUCHUIUIMHBEL.  3HadyeHue pabor B.I.
Bepnaackoro u A.JL. YmwxkeBckoro B
pasBuTHH ydeHHS O Omocepe U
COJIHEYHO-3EMHBIX CBs3siX. /JIex/

ITK-5.1 I1K-5.2

J1.4J11.3
JI.1J12.5
J12.4 J12.3
J12.2
JI2.1J13.3
JI3.2 J13.1
0132

2.2

I'paBuTanmoHHoe ToONE 3eMIIM U IUIAHET
CoJHEYHO! CHUCTEMBI.

OcHOBHBIE mapaMeTpsl
IPaBUTAIIMOHHOTO oJs 3emun.
AHOMAaJTbHBIC 3HaUCHHE
TPaBUTAIIMOHHOTO oIS Ha
moBepxHOCTH  3emid.  OnNTHUMaJbHbIE
3HAUCHMS MO AU (OPMHUPOBAHHS
ouocheppl.  OcoOEHHOCTH  Pa3BUTHSA
OMOOOBEKTOB B YCIIOBHAX HEBECOMOCTH.
I'paButanonnoe BoznelictBue JlyHsl u
JPYTUX KOCMHYECKHX Tel Ha
(opMHpOBaHWE TIPHIMBHBEIX IIPOIIECCOB
B TruIpo- u Jutocdepe. 3HaueHHE
TIPUIINBHBIX IIPOLIECCOB Ha
BO3HHKHOBEHHE u pas3BuTHE
6uocheps!. /Jlex/

ITK-5.1 IIK-5.2

J11.4J11.3
JI1.1J12.5
J12.4J12.3
J12.2
JI2.1J13.3
JI3.2J13.1
0132




23 OexTpoMarHuTHEIE MO 3eMIIN. IK-5.1IK-5.2 | JI1.4J11.3

OJNEKTpUYECKOe Tojie 3eMJIM MU €ro JIL.1J12.5
XapakTepUCTUKH.  MarauutHoe  mose J12.4 J12.3
3emin U ero ocobeHHOCTH. Du3ndeckue J12.2
TapaMeTphl AJIEKTPOMarHUTHBIX TOJIEH. JI2.1J13.3
DNEeKTpOMarHUTHbBIE T10JIst u JI3.2J13.1
JKU3HENESATEIbHOCTh OPraHU3MOB. 01022
Buoundopmanunonnas ¢yHKIMSA
MPUPOTHBIX 3JCKTPOMATHUTHBIX MOJEH.
HaBuramuonnas byHKIISA HOJIEH.
OnexrpoMarHuTHas  (hu3HOIOrHYecKas
perysius JKHBBIX OpraHU3MOB.
DoTonepuoan3m. Buopurmonorus
KHUBBIX OpPraHM3MOB, e TIpHYMHA W
CleAcTBUE. DIEKTPOMAarHUTHBIC IO
OMOJIOTMYECKUX OOBEKTOB, MX 3HAYCHHE
B (YHKITOHUPOBaHUH
opraau3MoB. /JIex/

2.4 Paguanuonnsie mois 3eMiin. IIK-5.1 T1IK-5.2 JI1.4 J11.3
HCTOYHHMKM OKOJIO3EMHBIX U  3EMHBIX JI1.1J12.5
panuanoHHBIX oJeit. J12.4J12.3
Teorpaduyeckoe pacnpocTpaHeHHe J12.2
1J100AJIBHBIX u PErMOHAIBHBIX JI2.1J13.3
paaluOHHBIX rosiei. Bnusinue JI3.2J13.1
pamManuu  Ha pa3BuTHE OHWOcdepsl. 21022
[Ipupoansie paguallMOHHBIE TONS H
mporeccel Myrtarmu. [Ipodiema pamoHa.

TemoBoe Jy9UCTOE paBHOBecHe
3emmn. /JIex/

2.5 Ceiicmuueckue IIPUPOAHEIE u IK-5.1 IK-5.2 | JI1.4J11.3
TEXHOTeHHbIe (AKTOPHI B  Pa3BUTHH JIL.1J12.5
onocheps. J12.4712.3
CelicMOMarHuTHbIE, J2.2
CelCMORNIEKTpHYECKIE u JI2.1J13.3
ceiicMOrpaBUTAIMOHHBIC SIBIICHUSI. JI3.2J13.1
AHOManbHBIE 30HBI CEHCMOAKTHBHOCTH, 2122
ux pacmpoctpanenue. CelicMuueckoe H
MHKPOCEHCMUYECKOe paiioHUpOBaHHE
TEPPUTOPHUH. Ponp CEHCMHUYIECKHX
mpomeccoB B (OPMHPOBAaHUH |
pazButHu 6uochepsl. /Jlex/

2.6 Odusnka atMocdepbl U THAPOCHEPHI. IK-5.1 1IK-5.2 | JI1.4J11.3
Hupkynsous  BO3AYIIHBIX — Macc B JI1.1J12.5
atMoctepe OnTHYecKHe, aKyCTHYECKHE J12.4 J12.3
u JNEKTPUYUECKUE SIBIICHUS B 2.2
aTMocdepe. MupoBoit OKeaH. JI2.1J13.3
Nupxynsanus BOJIBI B OKEaHe. JI3.2J13.1
I'paBuTanMoHHBIE BOJHBI B MHPOBOM 0132
OKeaHe.

/JTex/

2.7 Kimumar 3emmu. Tlomstus «xmumary u [IK-5.1 TIK-5.2 JI1.4J11.3
«moroga». CoBpeMEeHHBIH TI00ANbHBIN JI1.1J12.5
KIMMaT M YCJIOBHS €ro (hOPMHPOBAHHUSL. J12.4J12.3
OHeprerudeckuii  OamaHc  OGUOCheEpHI. 2.2
Pons  B3amMmopelcTBHsS — mHTOCHEPEI, JI2.1J13.3
aTMocepsl u ruapochepsl B JI3.2 J13.1
(hopmMHpoOBaHUH KITUMAaTHYECKUX 21092
senennit. [lapankoBsiid apdekr. /Jlex/

Paznen 3. IlpakTinueckne 3aHATHSA

3.1 OcHoBbl yuenuss B.M. Bepnaackoro o [IK-5.1 T1IK-5.2 JI1.4J11.3
6uocdepe. JI.1J12.5
Onpenenenne  O6uocheprl. CTpykrypa J12.4 J12.3
ouocdepsl. /J1ab/ 2.2

J12.1J13.3
JI3.2 J13.1

21092




32 CrpoeHue nuTocdepsl U €€ XUMUYECKUiT IK-5.1IK-5.2 | JI1.4J11.3
coctraB. Makpo U  MHKPO3JEMEHTHI. JIL.1J12.5
IIpenensl  comepkaHuss  Makpo H J12.4 J12.3
MHKPODJIIEMEHTOB B OCHOBHBIX THIIAX J12.2
MoyB. BnusHUE XUMHYECKOIO COCTaBa JI2.1J13.3
MUHEpAJILHONM YacTH IOYBbl Ha >KUBBIE JI3.2J13.1
opraan3msl. /J1ab/ 21032

33 T'unpocdepa. Crpykrypa coBpeMEHHOH [IK-5.1 T1IK-5.2 JI1.4J11.3
rugpocepsl.  XUMHUYECKHA  COCTaB JI1.1J12.5
MpPECHBIX U COJEHBIX BoA. Dakropsl J12.4J12.3
ONpE/ENAIONINEe COCTaB U CBOWCTBA J12.2
npecHbIX BoJ. Dusnyeckue napaMmeTpsl JI2.1J13.3
ruapocdepsl, BIUSIONIAE Ha SKUBBIC JI3.2 J13.1
OpTraHU3MBI. 3arpsizHeHue BOJ. 21092
Hcrounuku  3arpsasHeHus. (OCHOBHBIE
3arps3HAonIe BemecTBa. OxpaHa Box
ot 3arpsi3Henus. /J1ao/

34 Atmochepa 3emun. ®Dusndeckue [IK-5.1 TIK-5.2 JI1.4J11.3
XMMHUYECKHE  CBOIicTBA  aTMOC(epsl. JI1.1J12.5
Baxneliimme ¢axkropsl, BIMAIOLIME Ha J2.4J12.3
TIPOLIECCHI B COBpEMEHHOH J2.2
atMocdepe /J1ad/ JI2.1J13.3

JI3.2 J13.1
21022

3.5 JKuBoe BemecTBo. Ponb  XuMuueckux [TK-5.1 TIK-5.2 JI1.4 J11.3
SJIEMEHTOB B  JKHUBBIX  OpraHU3Max. JIT.1J12.5
N36bITOUHBIE 31 HEJIOCTaTOYHBIE J2.4J12.3
9JIeMeHThl B opranu3me. CeneKTHBHOCTh 2.2
OHOJIOTUYECKOTO HaKOIUICHUS JI2.1J13.3
XMMHUYECKUX 3JIEMEHTOB B PAcTEHUSX U JI3.2J13.1
JKUBOTHBIX. Buoreoxnumuueckue 0132
WHAUKATOPbl. XHUMHUYECKHE DJIEMEHTHI
KaK  KaTaJu3aToOpsl  OMOXMMHYECKHX
TIPOLIECCOB. Bapbepnblil u
6e30apbepHbIii TUI MIOTJIOLEHHUS
JJIEMEHTOB  JKUBBIMH  OpraHH3MaMH.

ITouBsl. Xumnueckuit COCTaB
noyB. /J1a6/

3.6 BHemnre W BHYTpeHHHE  (pakTOphI MK-5.11IK-5.2 | JI1.4J11.3
MHUTPAllMd  XUMHYECKHMX  DJIIEMEHTOB. JIL.1J12.5
OKuCIUTENbHO-BOCCTAHOBUTEIIHHBIE J12.4 J12.3
yCIOBUS MUTpaLKU. Kucnorno- J12.2
IIEJIOYHBIC YCIIOBUS MUTPALIUH. JI2.1J13.3
ITonBxHOCTH 3JIEMEHTOB. Ponp JI3.2 J13.1
KOJJIOMJIHBIX ~CHCTEM U  MpOIECCOB 01032
copOuuy B MHIPAllMd  DJIEMEHTOB.

Bnusnue paBneHus, TeMIepaTypbl Ha
CKOPOCTh MHUT'PAIIMOHHBIX IIPOIIECCOB.
TexHoreHHass Murpanusi. TexXHOTE€HHbIE
MOYBBI, MBI, KOpbl BBIBETPUBAHMUS,
9BTpOodUKaIHS BogoéMoB. /J1ab/

3.7 buoreoxumuueckuii KpYroBOpOT [IK-5.1 TIK-5.2 JI1.4J11.3
BELIECTB B MIPUPOAHBIX u JI1.1J12.5
AHTPOMNOT'CHHBIX IKOCUCTEMAX. J2.4J12.3
Ominuus  KpyroBOpoTOB  BEILECTB B J12.2
MIPUPOIHBIX u HCKYCCTBEHHBIX JI2.1J13.3
9KOCHCTEMAX. PecypcHprii LUK JI3.2J13.1
BanaHc BeiecTB B KpyroBopoTax. 21092

OCo0EHHOCTH KpPYroBOpOTa BEIIECTB B
OCHOBHBIX THIIaX 3KocucTeM. /J1ab/




3.8 T'eoxumuueckue JmaHamadThL. IIK-5.1 T1IK-5.2 JI1.4 J11.3
DneMeHTapHbIN naHamagdT. JIL.1J12.5
ABTOHOMHBIE nasAmadTeL, J12.4 J12.3
CONPSIKEHHBIE TaHAMA(TEL J12.2
Teoxummueckoe CONPsDKEHUE. JI2.1J13.3
Crpykrypa nanamadToB. buoreoreHos. JI3.2J13.1
OcHoBHbIE naramadThI 21032
6uochepst. /J1ab/

3.9 TexHnorenHnoe XUMUYECKOe [K-5.1 TIK-5.2 JI1.4J11.3
3arpsi3HEHUeE. JIT.1J12.5
OcHoBHbIE XUMHYECKHE areHThI J12.4J12.3
3arpsA3HEHUs 6uocheps. Mertonel J12.2
oOHapyKeHUS u KOJINYECTBEHHOM JI2.1J13.3
OLICHKH 3arpsi3HEHUM. DKoJoro- JI3.2 J13.1
TEOXUMHUUYECKHE  OLEHKH  COCTOSIHHSA 2122
oKpyxaroteit cpeapl. /J1ab/

3.10 Hcnons3oBanue reopU3NIECKUX [IK-5.1 TIK-5.2 JI1.4JI1.3

METOJIOB B H3yUEHUH OHOCHEpPHI. JI1.1J12.5
XapaKkTepucTUKa OCHOBHBIX J12.4 J12.3
(GU3MYECKUX U TEOPH3MICCKUX METOIOB 2.2
HCCIIeIOBA-HUSL  OKPYXKAroIIed  Cpelbl. JI2.1J13.3
OcHOBHbIE METOABI U3y4eHUs JI3.2J13.1
OTAENBHBIX KOMIIOHEHTOB  OHOC(eEpHI. 0132
duznueckue TPUHIUTIBL
reo(U3NIECcKIX METOIOB.
Bozgeticteue Comaima Ha Omocdepy
3eMiIM M OKUBBIC OpraHu3Mbl. Bujsl
n3nydeHuss ConHua M UX JEHCTBUE Ha
ouonormueckie 00BEKTH. LluKmiueckue
mporeccel  Ha Comuue.  ConHeuHbIe
LUKITBI u ux BIIMSTHHE Ha
ouochepy. /J1ad/

3.11 I'paButannonHoe  nome  3emMiaum U INK-5.11K-5.2 | J1.4J11.3

rpaBUTALOHHBIC BO3JEHCTBUSA Ha JI1.1J12.5
J)KUBBIE  OpPraHuU3Mbl M OpTaHU3M J2.4J12.3
YEJIOBEKA. J12.2
VYyactue  rpaBUTAalMOHHBIX CHI B JI2.1J13.3
9BOJIIOIMM  JKUBBIX  OPraHU3MOB  H JI3.2 JI3.1
ouocdepnl 3eMiTd. OcobeHHOCTH 2192
pa3BUTHS  OPTraHW3MOB B  YCIIOBHUSX
HEBECOMOCTH.
Bnusiaue TpaBHUTAIAU Ha
(YHKIHOHHPOBAaHHUE JKUBBIX
OpraHu3MoB. MeauIMHCKHE TPOOIEMBbI
rpaButanMy. Ponp TpaBUTALUH  IIPH
CO3TTaHUH HCKYCCTBEHHBIX
sKkocucrem. /J1ab/

3.12 DJeKTpOMarHUTHBIE noss u [IK-5.1 [1IK-5.2 JI1.4J11.3
JKU3HECSITEIbHOCTh OPIraHU3MOB. JI1.1J12.5
EcrecTBEeHHOE 3JEKTPOMAarHUTHOE IIOJIE J12.4 J12.3
3emiid, €ro MpPOMCXOXKACHHWE U BIUSHHUE J12.2
Ha DBONIOLUIO JKUBBIX OPTaHU3MOB. JI2.1J13.3
BiusHUE SNEKTPOMarHUTHOTO TIONST Ha JI3.2J13.1
pa3Iu4HbIE CTPYKTYpBI JKUBBIX 2102
OpTaHH3MOB.

OpueHTauuss pacTeHUH W SKUBOTHBIX B
AIIEKTPOMAarHUTHOM oie 3emun.
Menuxo-Ononormyeckue ACTICKTHI

BJIMSIHUSL DJIGKTPOMAarHUTHBIX MOJIEH Ha
3[I0pOBbE 4ENIOBEKAa. THIBI (PU3MUECKUX
3arpsa3HeHuil OKpY>Karolien
cpensl. /J1ab/




3.13 TexHOreHHble paJuallMOHHbIE IOJA U 2 IIK-5.1 T1IK-5.2 JI1.4 J11.3 0
WX BIUsHHUE Ha Onochepy. JI1.1J12.5
OCHOBHBIE  HCTOYHHUKM TEXHOTEHHBIX J12.4J12.3
paavalMoOHHbBIX MOJIeH J12.2
BnusiHMe TEXHOTEHHBIX PaAUaAIlMOHHBIX JI2.1J13.3
ToJIeH Ha >KWBbIE OpraHu3Mbl. Myranuu, JI3.2J13.1
BBI3BAHHBIE pagvanroOHHBIM 01022
00TyueHHEM. Menuko-
¢busronornyeckue TOCJIC/ICTBUS
PpauaiOHHOTO o0TydeHUS
61oo06bekToB. /J1ab/

3.14 BiusHue TEeXHOreHHBIX BO3MYIIECHUMN 2 IIK-5.1 T1IK-5.2 JI1.4 J11.3 0
(usnveckux TMoJeld Ha OKPYXKAOIIYIO JIL.1J12.5
Cpely Y 3J0pOBbE YeTIOBEKa. J12.4J12.3
AHTpOIOreHHbIE BO3/ICHCTBUS Ha J12.2
reopu3UECKue MOJSl U UX MOCIEACTBUS JI2.1J13.3
it ouocdepsl. /J1ad/ JI3.2 J13.1

21022

3.15 Owusnka atMocdepsl 1 TuApochepsL. 2 [IK-5.1 TIK-5.2 JI1.4 J11.3 0
BinsHue cocTosiHUS U B3aUMOIEICTBUS JI1.1J12.5
aTMocdepsl ¥ THApochepbl Ha KIMMAT J12.4J12.3
3emsin.  OBomOUMS  KIUMaTa  3eMIIH. J12.2
@Dakropsl,  BBI3BIBAOLIME  HU3MEHEHUE JI2.1J13.3
KIMMara. Bo3moxHbIe ClLieHapUU JI3.2J13.1
M3MEHEHUS KIruMara B Oyayriem. /J1a6/ 21322

3.16 IIpupoanpie kartacTpodbl H pa3BUTHE 2 [IK-5.1 TIK-5.2 JI1.4J11.3 2
6uocheps. JI1.1J12.5
XapakTepucTUKa  OCHOBHBIX  BHIOB J2.4J12.3
MIPUPOIHBIX KATACTPO(), MX TPHYHHBI H J12.2
CIICICTBHA UI OMOJIOTMYECKUX CHCTEM. JI2.1J13.3
TexHorenes u IIPUPOAHEIE JI3.2 J13.1
kaTacTpodsl. /J1ab/ 2122

3.17 IToaroroBka K JICKIHSIM, 53 [IK-5.1 TIK-5.2 JI1.4J11.3 0
nabopaToOpHBIM, MIPaKTUYECKUM u JIT.1J12.5
CEMHUHAPCKUM 3aHATHUAM H T. 1. J12.4J12.3
CaMOCTOsITENIbHOE HM3y4Y€HHE pa3JelioB J2.2
1 TeM y4eOHOH TUCIIATUTHHEL JI2.1J13.3
Tema: JI3.2J13.1
1. KpyroBopoT OCHOBHBIX 3JIEMEHTOB- 0132
owopwmioB B Ouochepe (yriepon,

KUCIOpOJ, a30T, (ocdop, KaIbIHi,
KaJIui, cepa)
2. Xumuveckue JIIEMEHTHI -
KaTaJu3aToOPbI OMOXUMHYCCKUX
IIPOLIECCOB
3. Teopuum T1700aTBHOTO H3MEHEHUS
KIMMaTa 3eMiIu
Pedepar
/Cp/
3.18 /Ox3amen/ 27 IMK-5.11IK-5.2 | JI1.4J11.3 0
JI1.1J12.5
J12.4J12.3
2.2
JI2.1J13.3
JI3.2J13.1
2122

5. ®OHJ] OIEHOYHBIX CPEJCTB

PaGoyas mporpamMma IUCIUILIHHBI

obecriedeHa (OHAOM OIICHOYHBIX CPEACTB UL  IIPOBEICHUS
npoMexyTodHoi atrectanmu. Cozepikanue (OHIA OIIEHOYHBIX CPENICTB MpeacTaBieHo B [Tpunoxennn 1 u 2.

TCKYWICTO KOHTPOJIA H




6. YHAEBHO-METOJNYECKOE U HH®OPMALNIMOHHOE OBECIIEYEHUWE JUCHUILIJIUHBI (MOYJIS)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTio,
JI1.1 | H. H. Uopnanckuit DBOITIONS JKU3HU [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue st M.:
akaJleMH4yeckoro OakanaBpuaTa W3natenscTBO
Pesxum moctyma: https://urait.ru/bcode/416030 IOpaiir, 2018
JI1.2 | Yenges, 10. I/ leoxumus oxpysKarouiei cpenbl [ DIEKTPOHHEIN pecypc]: yueObHoe mocodue aJis Mocksa:
BY30B W3natenscTBO
Pexxwum noctyna: https://urait.ru/bcode/448335 IOpaiir, 2020
J1.3 [I.®. XKypasnesa, I.K. [OcHoBHI yueHHs 0 6uocdepe (001e BOIpocs!) ) [DNeKTpoHHbIH pecypc]: yueb. M.: Knopyec,
Mar3anoBa nocobue 2017
Pexxum mocryma: https:/www.book.ru/book/921285
JI1.4 | Kaypuues U.C., DxoreoxuMust JaHIIAPTOB [ DIIEKTPOHHBIN pecypc]: yued. mocodue Open :
Crenanosa JLII,, Pexxum noctyma: https://e.lanbook.com/book/71517 Opnos.I'AY,
Casuu B.1., fIxoBaeBa 2014
E.B.
JI1.5 |W. H. bexman Pannoskomnorus u sxonoruyeckast paiuoXuMus [ DNeKTpoHHBIN pecypc: M.:
yueOHHK [UTs OaKanaBpuaTa ¥ MaruCTPaTypbl W3natenscTBO
Pesxxum nocrymna: https://urait.ru/viewer/radioekologiya-i-ekologicheskaya- FOpaiit, 2018
radiohimiya-414800#page/1
6.1.2. JlonotHUTEILHAS JTUTEPATypa
ABTOpBI, COCTaBUTENIHN 3arnaBue WznarensctBo,
JI2.1 |B.I. MamonToB, H.II. | O6mee nouBoBeneHue [DIEKTPOHHBIN pecypc]: yueOHHK Mockaa :
ITanos, H.H. Pexxwum noctyma: https://www.book.ru/book/919641 KuoPyc, 2016
Urnarbes.
JI2.2 |Haywmos, I. b. Teoxumus 6uocdepsl: yued. mocodue Al CTyJeHTOB By30B M.: Akagemus,
2010
JI2.3 | bpoackuii, A. K. OO61mas sxosorust: yueo. Uisi CTYIGHTOB BY30B M.: Akanemus,
2006
JI2.4 | Hopnanckuii, H. H. OBomronus XU3HU: yue0. Mocobne I CTYIECHTOB IeJl. By30B M.: Akanemus,
2001
JI2.5 | A.C. CrenaHoBckux. |OxpaHa oKpyskaromiei cpeapl: y4ueo. Ui CTYAEHTOB By30B M.: KOHUTH,
2000
6.1.3. MeTtoauyeckue pa3padoTku
ABTOpBI, COCTaBUTENHN 3arnaBue WznarenscrBo,
JI3.1 |IIuxosa, JI. H. Teoxumust 1 reopusnka GHocepsl: yIeOHO-METO. TTOCOOHe st Kupog: Bar.
CaMOCTOSTETBHON paboTHl 00yUarOMMXCsl 09HOH (HPOPMEI IO HATIPABICHUIO I'CXA, 2018
noarorosku 06.03.01 - buonorus
JI3.2 | dabax E.B. [onsitue o Mmunepanax. Kinaccudukams munepanoB. MuHepanoruueckuit Kupos:
COCTaB MoYB [DIEKTPOHHBIN pecypc]: METO/. YKka3aHus K ja0.-IPaKT. 3aHATHSIM BI'CXA, 2010
Pesxxnm nocryma: http://46.183.163.35/MarcWeb2/Default.asp
JI3.3 |T'ymuna A.M. [MouBooOpasyrorre Mopoab! [ DIEKTPOHHBIH Pecypc]: METOIUYECKOe TOCO0He Kupos. :
Pexwum noctyna: http://46.183.163.35/MarcWeb2/Default.asp Bsrckas
I'CXA, 2003
6.2. Ilepeuens pecypcoB HH(POPMAIMOHHO-TETeKOMMYHHKAIIMOHHOM ceTn "UnTepHer"
D1 | Hayunas snexrpoHHas 6ubnuoreka [ DneKkTpoHHbIi pecypce]. - Pexxum noctyna: http://elibrary.ru/defaultx.asp. - 3arm. ¢
9KpaHa
D2 | bonpmas coBeTckasi S3HUMKIONEANS [ DNEeKTpOHHBIN pecypc|
6.3. Ilepeuenb MH(POPMALIMOHHBIX TEXHOJIOT Ui
6.3.1 IlepevyeHsb NpOorpaMMHOro odecrnev4eHust
6.3.1.1 | Onepannonnas cuctema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8§ AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3 | AatuBupycnoe I10 Kaspersky Endpoint Security
6.3.1.4 | Free Commander 2009/02b
6.3.1.5 | Google Chrome 39/0/21/71/65




6.3.1.6 | Opera 26/0/1656/24

6.3.1.7 | Adobe Reader XI 11/0/09

6.3.2 IlepeueHb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM H COBPEMEHHBIX MPO()ecCHOHATBHBIX 023 AAHHBIX

6.3.2.1 | UacopmarmonHas cupaBouHas cucteMa: Koncynsrantllintoc

6.3.2.2 | UndopmarronHas cripaBovHas cucrema: [apaHt

6.3.2.3 | Ilpoeccuonanpuas 6a3a maHHbIX: OnekrponHelid katamor @®OIBOY BO Bsarckuit T[ATY, Pexum poctyna:
http://46.183.163.35/MarcWeb2/Default.asp

6.3.2.4 | TIpodeccronanbHas 6a3a qanubIx: Hayunas snexrponHas oubnuoreka elibrary.ru, Pexxum moctyma: http:/elibrary.ru/

6.3.2.5 |[Ipodeccuonanphast 6a3a maHHBIX: EnuHOE OKHO mgocTyma K HWHGOPMAnMOHHBIM pecypcaM, Pexum mocryma:
http://window.edu.ru/

6.3.2.6 |[Ipodeccuonanbhast ©0a3za jgaHHBIX: EnuHOE OKHO JocTyma K oOpa3oBaTelbHBIM pecypcaM, Pexxum gocryma:
http://fcior.edu.ru/

6.3.2.7 |[Ipodeccuonanphas 0a3a JaHHBIX: 3apyOekKHBIH OJJCKTPOHHBIA pecypc u3marenbcTBa SpringerNature, Pexum
noctyna:http://springernature.com

6.3.2.8 | [IpodeccuonanpHass  6a3a  JAaHHBIX:  3apyOexXHBI  JJEKTPOHHBI  pecypc  m3marensctBa  Elsevier,  Pexum
noctyna:http://elsevier.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHbBI (MO Y JIST)

7.1 |Onucanue MaTepHalbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW JUI OCYIIECTBIEHHS 00pa30BaTENBHOIO IIpolecca II0
THCIAIUTAHE (MOIYIIIO), TIpecTaBIeHo B [Iprnoxennn 3.

8. METOAUYECKHUE YKA3AHUA 1JIS1 OBYYAIOIIUXCSA IO OCBOEHUIO JTUCHUITIMHBI (MOAY JI5T)

OcBoeHNE TUCIUTUTHEI IPOBOJNTCS B (hOpMe ayJIUTOPHBIX 3aHATHH U BHEAYAUTOPHOI CaMOCTOATEIBHON pabOTH 00yJaronIuXcs.

IIpu mpoBeneHWM ayIUTOPHBIX 3aHATUI MPELyCMOTPEHO INPHMEHEHHE CIICAYIOIMNX WHHOBAIMOHHBIX (OpM ydueOHBIX 3aHATHH,
pa3BUBAIOIIUX Yy OOYyYaroOLIMXCA HAaBBIKM KOMAaHIHOW paOOThl, MEXKIMYHOCTHOM KOMMYHUKALUM, HPUHATHUS PEHICHUH, JHIEpPCKUE
KadecTBa: paboTa B MalIBIX TPYIIIaX; TUCKYCCHS; OOCYXXICHHWE WM pa3pelleHHe MpoOJieM; TBOPYECKHE 3aJaHMs; pa300p KOHKPETHBIX
curyaruid. KommaecTBo 9acoB 3aHATHI B MHTEPAKTUBHEIX (JOPMax ONpPEAENeHO yIeOHBIM INTaHOM.

[IpakTudeckass MOATOTOBKA IPH peaTU3alldl IUCIUIUIMHBI OPTraHM3yeTcs IyTeM IIPOBEJCHUS IabOpaTOpHBIX pPaboOT U HHBIX
QHAJIOTHYHBIX BUJIOB YYEOHOH JEATENBHOCTH, NPElyCMaTPHBAIONIMX ydacTHe OOYydYarolMXCsl B BBIIOJHEHHH OTAECNIBHBIX 3JIEMEHTOB
paboT, CBsI3aHHBIX C OymymIel mpodeccnoHaTFHON IeSTENEHOCTHIO.

BreaynutopHas camocTosITeNbHas paboTa OCYIIECTBIIACTCS B CIEAYIOMHUX (hopMax:

—CaMOCTOSITENbHOE U3yYeHHE TEOPETHUECKOro MaTepuana (TeM JUCHUIIIHHBL);

—TIOATOTOBKA K JJAOOPATOPHBIM 3aHATHSM;

—TIOATOTOBKA K MEPONIPHUATHSIM TEKYIIEr0 KOHTPOJIS;

—TIOATOTOBKA K IPOMEXKYTOUHOH aTTEeCTAIUH.

[Ipn opraHu3amMy caMOCTOSTENbHON pabOTBI HEOOXOAMMO, MPEXKIE BCEro, OOPaTUTh BHUMAHME Ha KIIIOUECBBIC IMOHATHSA, HECYIIUE
OCHOBHYIO CMBICIIOBYIO Harpy3Ky B TOM WJIM HHOM pa3Jielie y4eOHOW ANCTIUIUTHHEL.

1. CamocTOSTETBHOE N3yUECHUE TEM TUCIUIIINHEI

Jns paboTel HEOOXOOMMO O3HAKOMHUTLCS C y4eOHBIM IUIAHOM JUCHUIUIMHBI M YCTAHOBHTBH, KAaKoe KOJIMYECTBO YacOB OTBEAEHO
y4eOHBIM IUIAHOM B LIEJIOM Ha H3y4YeHHWE MUCLUUIUIMHBI, Ha ayAUTOPHYI0 paboTy ¢ MperojaBaTelieM Ha JICKIMOHHBIX U
MpaKkTHUECKUX (CEMUHApPCKHX), JTabOpaTOpHBIX 3aHATHSAX, a TaKKe HAa CaMOCTOATENbHYI0 pabory. C Templ0 ONTHMAaJIbHOM
CaMOOpTaHU3aI[H HEOOXOAUMO COMOCTABUTH 3Ty MH(POPMALUIO C TpadhUKOM 3aHATUIl M BBIIBUTH HauOoOIee 3aTpaTHBIE IO BPEMEHHU
U 00BEMY TEMBI, YTOOBI 3apaHee ONPEACIHUTh Ui ceOs mepronasl o0beMHBIX 3aiaHui. LlenecoobpasHo HawyaTh paboTy ¢ U3YyUCHUS
TEOPEeTHYECKOr0 MaTepuajia, OCHOBHBIX TEPMHHOB W MOHATHI Kypca M C ITMCEMEHHBIX OTBETOB Ha WHIMBHIYaJIbHBIC W TECTOBBHIC
3aJaHusL.

2. IloaroToBKa K JEKIMOHHBIM U JIAOOPATOPHBIM 3aHATHAM. TpaguLUOHHOW (OpMOI MpPENoJHECEHUs] MaTepuaa SBIISETCS JIEKLUs.
Kypc nexumii mo mpeaMery AaeT HEOOXOAMUMYIO MH(OPMAIMIO M0 W3YyYEHHIO 3aKOHOMEPHOCTEH M TCHACHLMH Pa3BUTHS OOBEKTA U
OpeaMeTa HUCCIENOBAHUS M3y4aeMOM JUCHUIUIMHBL JIEKIMOHHBIM Marepuan pEKOMEHAYETCs KOHCHEKTUpoBaThb. KOHCIEKTHI
MO3BOJSIIOT O0ydYaroImeMycs He TOIBKO MONY4YHTh OonbIle MH(OPMAIMK HA JIEKIUH, HO M NPABUIBHO €ro CTPYKTYypHUpOBaTh, a B
JabHEHIIEM - JTydIlle OCBOUTb.

3. IloxroroBka K J1aOOpaTOPHBIM 3aHSATHSAM HOCHT PA3IMYHBIA XapakTep Kak IO COJCP)KaHWIO, TaK M IO CIOXHOCTH HCIIOJHEHHS.
MHuorue mabopaTopHble 3aHATUS TPEOYIOT OONBIIONW HCCIENOBATENbCKOH paboThl, M3y4YEHUS JIOMONHUTEIbHOW HAydHOI
nutepatypsl. [Ipexxae 4eM MPUCTYNUTH K BBIIOTHEHHIO TakoW paboThI, 00ydaromeMycss HEOOXOAUMO O3HAKOMHUTBCS OOCTOSTENBHO
C CoAepXKaHHEM 3aJaHus, YSICHUTb €ro, OLEHUTh C TOYKMA 3pPEHHS BOCHPUATHSA W 3allOMUHAHUS BCE COCTABIIAIOIUE €ro
KOMITOHGHTHI. Pe3ysbTaTel SKCIIEpHMEHTa, TpapuKd M T.JI. CIEAYeT CTPEMHTHCS IIOMYYHTh HEMOCPEICTBEHHO IIPH BBHITOIHEHUU
pabotel B nabopatopuu. JlaboparopHas paboTa CUMTAETCS BBIIOIHEHHOM TOJIBKO B TOM Clly4yae, KOrJa OTYeT Mo Hed mpuHAT. Yem
CKOpee COCTaBJIEH OTYET II0CIE MPOBEACHHS pabOThl, TEM MEHbIIIE OyIET 3aTpaueHo TpyJa M BpPEMEHHU Ha ee 0(OpMIICHHE.

4. TlomrotoBka K MepOIPUATHAM TEKyIIETO KOHTPONIA. B KOHIE W3ydeHWs KaXIOH TEMBI MOXET IPOBOAWTHCS TEeMaTHIeCcKas
KOHTpOJIbHAsA paboTa, KOTOpas SBISETCS CPEACTBOM IPOMEXKYTOUHOTO KOHTPOJIS OIEHKM 3HaHWH. [ToAroToBKa Kk Hel 3armrodaeTcs
B TIOBTOPEHUH IPOHIEHHOT0 MaTepuana M IMOBTOPHOM pELIEHHM 3aJaHHi, KOTOpbIE pacCMaTpPUBAIUCh Ha 3aHATUAX, a TaKKe B
BBIITOJTHEHNH 3a[JaHUH AJIs1 CAMOCTOSATEIBHON pabOTHI.

5. IloaroroBka K IpOMEXYTOUHOU aTTECTALUU.

IMoaroroBka K dK3aMeHy SBISIETCS 3aKIIOYUTEIBHBIM ITAllOM HM3YYEHUS AUCIUIUIMHBI U SIBISETCS CPEICTBOM IPOMENKYTOUHOTO
koHTponsi. IloAroToBka K SK3aMEHy TpeAnonaracT H3y4eHHE KOHCHEKTOB JIEKLUH, pPEKOMEHIyeMOH JUTepaTypbl U IpyTHX




HUCTOYHUKOB, MOBTOPCHHUC MAaTCpHaIOB na60paTopH51x 3aHiaTUid. B mponecce MOATrOTOBKM K 3K3aMEHY BBIABIAIOTCA BOMNPOCHI, IO
KOTOPBIM HET YBEPEHHOCTH B OTBETC b0 OTBET 06y'{alomeMyc;1 HEC sICCH. HaHHLIe BOIIPOCBI MOXXHO YTOYHHUTH Yy INpEnoaaBaTeyisd Ha
KOHCYJIbTAllMH, KOTOpast MIPOBOAUTCS MEPECIA SIK3aMCHOM.




IIpunoxenue 1

OOH/I OIEHOYHBIX CPEJICTB
JUISL TIPOBEICHHS IIPOMEKYTOYHON aTTECTallUH 10 AUCIUILINHE
T'eoxumus u reodusuka duocdepnl
Hampasnenue nonrorosku 06.03.01 buonorus
HanpasnenHocts (mpoduis) nporpaMmMel 6akanaspuara "buoskonorus"
Kpamudukanus - bakanasp

Kupos 2021



1. Onucanue Ha3HAYeHUS U COCTABA (POH/IA OLCHOYHBIX CPEJICTB
Hacrosimuit ¢ponn ouenounsix cpeacts (POC) BXoauT B cocTaB paboueil MporpaMmbl AUCHUIUIMHEL «I €OXUMUS U Teo-
¢du3uka Ouocheps» U NpeaHa3HaueH AJIs OLEHKH IUIAaHUPYEMBIX PE3yJbTaToB OOy4YEeHUs - 3HAHUM, YMEHUI1, HABBIKOB,
XapaKTepU3yOUKX dTanbl GOpMUPOBaHUS KOMIIETEHIHH (11.2) B poriecce N3y4YeHus! JaHHON TUCLIUIIIMHBIL.

®OC BrioyaeT B ce0si OLIEHOYHBIE MaTepUalibl ISl IPOBEICHUS IPOMEXXYTOYHOH aTTecTaliny B (hopMe 3K3a-

MCHa.

®OC pazpaboTad Ha OCHOBaHUH:

- (enepaJbHOTO IrOCYIapCTBEHHOTO 00Pa30BaTEJILHOTO CTaHJIApTa BBICIIEI0 00pa30BaHMS MO HANPABICHHUIO ITOJIO-
toBku 06.03.01 - Bumonorusi, mpoduns buoskonorus, yTBepKIEHHBIM TpHKazoM MUHHCTEpCTBA 00pa3OBaHUs
07.08.2020 r. Ne 920;

- OCHOBHOH mpodeccHoHANbHOW 00pa30BaTENFHON IPOTPaMMBI BEICIIIETO 0Opa30BaHMUS 110 HAIIPABICHHUIO ITOATOTOBKH
Buonorus, npoduns buoskonorus;

- mnonoxenus «O dhopmupoBanum HoHAA ONCHOYHBIX CPEACTB ISl MPOMEKYTOUHON M MTOTOBOHM aTTecTallii o0yda-
IOIITIXCS IT0 00pa30BaTENEHBIM IPOTPAMMaM BBICIIIETO 00pa30BaHUMY.

2. TlepeyeHb KOMIETEHLHI ¢ yKa3aHMeM JTamoB UX (popMUpoBaHMSI B Npolecce 0CBOEHUsI 06pa3oBaTeIbHOM

NpPOrpaMmblI

v' cnocoGeH NMPUMEHATh 3HaHHE OMOMHM3UYECKHUX, (U3MOJOTMYECKUX, OMOT€OXMMHMYECKUX, MEMOPAHHBIX IIPO-

LIECCOB, OCHOB (DYHKIIMOHHPOBAHUS DKOCHCTEM pPa3JIMYHOIO YPOBHS B NPO(eCcCHOHANBHON AesATeIbHOCTH
(TIK-5).
Jrtansl GOpMUPOBAHUS KOMIIETCHIUIH
Kox ¢popmupye- Oransl GOPMUPOBAHUSI KOMIICTEHIIMHU B ITPOLIECCE OCBOCHHS 00pa30BaTeIbHOM NPOrpaMMBI

MOH KOMIETEHIIUU

HavanpHeli sTan

OCHOBHOM 3Tan

3aKIIOYNTENLHBIN dTan

IK-5

b1.0.19 ®usuonorus yenose-
Ka ¥ JKHBOTHBIX

b1.B.01 buodusuka KieTku
b2.B.01.01(Y) Yuebnas mpax-
THKa (TpakTHKa IO IIOJIydYe-
HUIO TIEPBUYHBIX MPOPECCHO-
HAJIBHBIX YMEHHHA W HABBIKOB)
DKOJOTHS PacTeHWl C OCHO-
BaMU (PUTOIICHOJIOTUH

b1.0.22 buoxumus

b1.B.02 ®wusuonorus pacre-
HUN

b1.B.04 T'eoxmmus u reodwu-
3uKa Orocheps

b1.B.06 DOxonormueckas ¢u-
3HOJIOTHS

b1.B.13 Dxonorus nomysiuii
U COOOIIECTB
b1.B.JIB.01.01
CKasi XUMUS
b1.B.JIB.01.02 Xumwnueckue
METOZBI KOHTPOJSI OKPYKaro-
e cpeapl

b2.B.01.04(Y) YuebHas mpak-
THKa (TPaKTHKa II0 TIOJTyde-
HUIO TIEPBUYHBIX MpodeccHo-
HAJIBHBIX YMEHHHA W HAaBBIKOB)
CrienanbHast 0 YKOJIOTHH
Bb2.B.02.01(IT) Ilpaktuka mo
npopuo 1podecCUOHATBEHOM
JICSITEIBHOCTH

DKoyoruye-

b1.B.10 I'uruena yenoBexa u
JKHBOTHBIX

B1.B.17 Meroasl 3KOJI0TH-
YEeCKHUX HCCIICIOBAHMI
b1.B.18 Teopus cucrem
OT/.B.02 Jlanmmadrosene-
HHE

b2.B.02(Y) Hayuno - ucciue-
JOBaTeNbCKast paboTa
b2.0.04.01(IT) IIpennu-
IUIOMHAsT TPaKTUKa, B TOM
YyclIe HAYYHO - UCCIIeIOBa-
TeNbCKas pabora

B3.0.01.01 TIloxroroBka K
MIPOLIEAYPE 3aIIUTHl M 3allH-
Ta BBIMYCKHOW KBayM(puKa-
IIMOHHON pabOThI

3. Onucanne nokasareseiil 1 KpUTepHeB OLlCHUBAHNSA KOMIETeHIMII HAa Pa3IMYHBIX ITanax UX (popMupoBaHus,
ONUCAHNE NIKAJ OLCHUBAHUS

Kon u nHaumenoBanue | Koa u HanMeHOBaHNe HHIUKATOPA A0CTHKEHUS HaumenoBanue | HammeHoBaHue
dhopMHUpyeMBIX KOM- dopMupyemMoii KoMIeTEHIIUH KOHTPOJIHUpYe- OIL[EHOYHOTI'0
neTeHmu i MBIX pa3iesioB cpeacTBa mpo-
H/MJIH TeM B MesKY TOUHOI
COOTBETCTBHH aTTecTalun
C COIepKAHUEM
PII]I
TIK-5 TIK-5.1 3HaeT: CyIIHOCTh U OCHOBHBIE 3aKoHO- | Pazmensr 1-3 DK3aMeH
Crioco0eH NPHUMEHSTh MepHOCTH OMO(U3NYECcKUX, (HU3MOJIO- | COACPIKAHUS
3HaHue  Ouoduzmye- THYCCKUX, OMOreOXMMHUYCCKUX, MeM- | paboueii mpo-
CKUX, (pU3UOIOTHYC- OpaHHBIX MPOIECCOB, OCHOBBI ()YHK- | TpaMMBbI JUCIIH-
CKHMX, OHOTreoOXHMHYE- UOHUPOBAHUS IKOCUCTEM Pa3IIMYHOIO | TUIMHBIL.
CKHX, MEMOpaHHBIX YpOBHS




MIPOIIECCOB, ocHoB | TIK-5.2
(YHKIIMOHUPOBaHUS

9KOCUCTEM DPA3JIUYHO-
ro ypoBHs B mpodec-
CUOHAQJIIBHOW JesiTeNb-

HOCTH.

YMeeT: HCToNIb30BaTh 3HaHUS OHOdU-
3UYECKUX, (PU3UOIOTHICCKHIX, OUOreo-
XUMHYECKHX, MEMOPaHHBIX MPOIECCOB,
OCHOB (DYHKIIMOHUPOBAHHS IKOCHUCTEM
pa3IuYHOrO YypOBHA B 1mpodeccuo-
HAJbHOM JeSITeIbHOCTH

Jns onleHKH CPOPMHUPOBAHHOCTH COOTBETCTBYIOIINX KOMIIETSHIINN TI0 AUCIUILINHE « eoxumMus u reopusnka dnocde-
PBD» IPUMEHSCTCS aHATUTUIECKAs YeThIpex0abHas [IKajla OlCHHBAHUS:

IIIxana oneHUBaHUS

Ne | Kpurepuu oLcHUBaHHSA HCYHIOBICTEOPH- | YAOBJCTBOPHTEb XOpOIIIO OTIIYHO
TEIHHO HO
Omnmcanue moxka3aTesns
YpoBeHb ycBOCHHUS 00Y- Huskuit  ypoBens| [lpeacraBieHs Tepaoe 3HaHue| Brpicokuil ypoBeHb
YaFOIIUMCS TEOpEeTHIe- YCBOGHHS MaTepua-| 3HaHHSA TOJBKO OC-| MaTepHhaja YCBOGHHSI MaTepua-
CKHX 3HAaHUH U yMEHHE na. [IpogeMoH-| HOBHOTO MaTepHua- J1a, TPOIEMOHCTPH-

1 HCIOJIb30BAaTh UX IJIA pe-
IICHUA HpO(i)eCCI/IOHaHL-

CTpUPOBAHO HE3HA-
HHE 3HAYUTCIbLHOU

Jla, HO HC YCBOCHBI
€ro acraiu

poBaHO
TECHO

yMeHue
yBSI3bIBAaTh

HBIX 3a7a4 YacTH  MPOTPaMM- TEOpUI0 C MPaKTH-
HOTO MaTepuaa KOt
2 | Jlormunocth, 00OCHOBaH- | CyIIeCTBECHHEIC Herounoctu B ot1-| I'pamotHoe u mo| WcuepmbiBarore
HOCTh, YETKOCTh OTBCTA Ha | OINMOKH, HET OTBE-| BETaX, HEAOCTATOY-| CYLICCTBY H3JIOXKE-| MOCICIOBATEIBHO,

BOIPOCHI

TOB Ha JIOIOJIHH-
TEIbHBIC  yTOYHS-
FOIIME BOMPOCHI

HO MpaBUIbHbBIE
(hopMyIHpOBKH,

HapylieHHusl  JIOTH-
YECKOM IIOCJIe0Ba-
TENHHOCTA B M3JI0-
JKEHUHW TPOTPAMM-
HOTO MaTepHaa.

HUE TEOPETUIECKO-
ro Marepuaia, He
JIOTTy CKast cyle-
CTBEHHBIX  HETOY-
HOCTEH B OTBETE Ha
BOTIPOC

YeTKO M JIOTHYCCKH
CTPOMHO W3JaraeT-
Cd TEOPETHYECKUU
MaTepHuai

3 | Pabora B TeueHHE CEMECT-
pa, HaIM4Yue 3aJ0JKCHHO-
CTH II0 TEKYyIIEMY KOHTpPO-
JIF0 YCIICBAEMOCTH.

Nmerotes
YHUCIEHHBIE  IIPO-
IIyCKU 3aHATUI,
3a[J0JDKEHHOCTh  TIO
TEKyIllleMy KOHTpO-
JIF0 3HaHUHU

MHOI'0-

Nmerorcs  mporyc-
KM 3aHATUH, 4a-
CTUYHAs 3a70J1-
KEHHOCTh MO Te-
KylieMy KOHTPOJIIO
3HaHUH

AxtuBHas, 3amoi-
JKEHHOCTh ~ OTCYT-
CTBYET

AxrtuBHas, 3amoi-
JKEHHOCTh  OTCYT-
CTBYET

4. TuNoBbIe KOHTPOJIbHBIE 3aJaHUsI MJIM WHbIEe MAaTEPHAJIbI, HEOOX0AUMbIE 1151 OLEHKH 3HAHUIi, yMeHU i, HABbI-
KOB M (MJIM) ONBITA JeATEILHOCTH, XapaKTepU3YIOUIUX 3Tanbl GopMHPOBaHUs KOMIETEHIIMIT B IIpoLiecce ocBoe-
HUsl 00pa3oBaTeJbHOI MPOrpaMMbI

Bonpocsl k 3k3amMeHny no Aucuuminte «I'eoxumust u reopusnka ouocdepni»

1. ATOMHBIA HOMEp U PACIPOCTPAHEHHOCTh XMMUYECKHUX DJIEMEHTOB. XMMUYECKHE IIEMEHTHl B KOCMHUYECKOM IPO-
cTpaHcTBe U opMupoBaHKe reocdep 3eMIH.
2. Teoxumuueckas kiaccuukanus snnemeHToB o B. Tonpammunry u B.U. BepHagckomy. 3aKOHOMEPHOCTH pacipo-
CTpaHEHHs] XUMHYECKHX AJIEMEHTOB B JuToc(epe. 3akoH Kitapka-BepHanckoro.

W

KJ'IapKI/I KOHIICHTpAlU U paCCCUBAHUA. KaTeFOpI/II/I TeOXHMHYCCKOM paCHpOCTpaHéHHOCTI/I XUMHYCCKUX DJICMCHTOB.
9HCpFeTH‘{CCKHe HNCTOYHHUKH '€COXUMHUYICCKUX IMTPOIECCOB.

5. JKupoe BemiecTBO. OCOOCHHOCTh XMMHUECKOTO COCTaBa JKUBBIX OpraHrn3MOB U €TI0 OTJINYHA OT COCTaBa KOCMHYC-

CKHUX T€JI U 00BEKTOB.

6. Pojb XMMHYECKHX 3JIEMEHTOB B JKMBBIX OpranmnsMax. M30bITOUHBIC B HEAOCTATOYHBIC DJICMCHTEI B OPraHnu3MeE.
7. CelleKTUBHOCTh OMOJIOTHYECKOT0 HAKOIUICHUS XUMHUECKUX 3JICMEHTOB B PaACTCHUAX U )KUBOTHBIX. buoreoxumuae-

CKHC MHAUKATOPHI.

I

XUMHYECKHE JIEMEHTBI KaK KaTaJan3aTopbl OHOXHMHUYECKUX IMMpOLECCOB.

9. BapbepHLIﬁ u 6es6ap},epHLH71 TUIT OOTJIOIICHUSA 3JIEMCHTOB JKUBBIMHU OpraHu3MaMu. 3BOJ’HOIIPIOHHLII>1 nmpouecc u
reoOXUuMHYCCKad afgarnranus opraHnu3sma.

10.

€ro CB4A3b C (byHKIII/IOHI/IPOBaHI/IeM OKOCHUCTECM.

11.
CKHMMHU LIMKJIAMH JJIEMEHTOB.

ITouBbl. XUMHUYECKHI COCTAB IIOYB. DJIEMEHTHBIN cocTaB o4B. OCOOEHHOCTH 3JIEMEHTHOTO COCTaBa Pa3HbIX IOYB U

IlouBeHHEIE PacTBOPLI, UX COCTAB, cBoiictBa. KatnonooOMeHHast CrioCOOHOCTE ITOYB U €€ CBSI3b C OMOrcOXHMMHYE-




12.

13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44.

45.
46.
47.
48.

49.
50.
51.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.

MusepalbHasi 9acTh OYBBI. MaKkpo U MUKPO3JIEMEHTHI. BUsiHAE XMMUYECKOTO COCTaBa MUHEPAJIBHON YacTH MOY-
BbI HA J)KUBBIC OPTaHU3MBI.

[TouBeHHAs KHCIIOTHOCTD U YCJIOBUS MUTPAI[UA XUMUAYCCKHUX 3JICMCHTOB.

Oprannyeckasi 4acTh OYBBI. XMMHUYCCKHIA COCTAB M MPOUCXOXKICHHUE MOYBEHHOTO OPraHUYECKOro BelecTa. Biu-
SIHUC JKUBBIX OPraHU3MOB Ha (YOpMHUpPOBaHKE TIOYBCHHOTO I'yMYyca.

OKHCIHATENFHO-BOCCTAHOBUTENIFHBIE PEAKIIMK M TPOIECCH B IOYBax. VX BIMsSHHE HA MOABMXHOCTh M MHIPAIHIO
XAMHAYECKHUX JIEMEHTOB

Xumraeckuii coctaB ruapocheps. OcoOEHHOCTH XUMHUYECKOTO COCTaBa MPECHBIX M COJNIEHBIX BOI.

3arpsizaenue ruapochepsl. OCHOBHBIE areHTHl U ICTOYHHKH 3arps3HEHUS THAPOChEpHI.

Xumudeckuit coctaB atMochepsl. VI3MeHeHne XUMUIECKOTO COCTaBa aTMOC(HhEpHI C BBICOTOM.

3arpszaenne atMochepsl. OCHOBHBIE areHThl 1 UCTOYHUKH 3arPsS3HEHHS aTMOC(EPHI.

dopmupoBanue aTMochepsl U TuaApochHeps! 3eMin

Paznmiuus B XUMHYECKOM COCTaBe aTMOC(ephl, THAPOCHEpsI U TUTOCHEPHI

XUMUYECKUH COCTAB KHUBOTO BEIIECTBA. Pa3inuus B XHMUYECKOM COCTABE Pa3HBIX TPYIII OPraHU3MOB.

BHeniHue u BHyTpeHHUE (PAKTOPBI MUATPAIMU BEILIECTB.

OKHUCITUTENEHO-BOCCTAHOBUTEIILHBIC YCIOBUS MUTPAIIHH.

KuCHOTHO-IIIETIOUHBIC YCIIOBUS MUTPAITHH.

I'eoxumuygeckue MOTOKH, Oapbepsl, UX THIIHL.

[loABM>XHOCTD 3JIEMEHTOB.

Poitb KOJTOMIHBIX CHCTEM U IIPOLIECCOB COPOINH B MUTPALIUH SJICMEHTOB.

Bnustare maBieHwus, TeMnepaTypsl Ha CKOPOCTh MUTPAITHOHHBIX MIPOIIECCOB.

MexaHmueckasi, BOJHAs, BO3AYIIHAS, ONOIOTHYECKAsT MUTPAITHSL.

Texnorennas murpanus. Texnorenes. TeXHOQUIBHOCTH JIIEMCHTOB.

TexHOTeHHBIE TIOTOKH BEIIECTBA B OMOTEOCHO3E.

Buoreoxumuueckuit KpyroBopor.

BroreoxumMu4yecKe UKIbL.

JKuBbie opraHu3Msbl Kak (haKTOPbI KOHIICHTPAIIMHA U MUTPAIIUH JICMCHTOB.

Kpyrosopor a3ora, ¢pocdopa, kanpLus, KpeMHHs B OHochepe.

Buonorndgeckas poss KUCIOPOaa, yIIIepoaa U BOJOPOIA.

[Ipenmer, 3anaun U METOBI T€O(HU3MIECKUX HCCIICTOBAHU OHOChEPHI.

3nauenue padbot B.U. Bepnaackoro u A.JI. UmkeBCKOTO B pa3BUTHH YUeHHUS 0 OHoCc(hepe ¥ COTHEUHO-3EMHBIX CBSI-
351X.

Oueprus CoHIIA KaK OCHOBHOM HCTOYHWK dHEPTUU OHOCHEPHI.

Buns! m3myaenns ConHua.

[pornecchr, npotekaromiue Ha COJHIE, UX IEPUOJAUIHOCTD U IIUKIUYHOCTb.

PaguanuoHHbIe TIOJIS BOKPYT 3€MJIH, UX BOSHHKHOBCHHE U 3HAYCHHE IS Onochephl.

I'mobanpHOE MarHUTHOE IMOJIC 3€MJIH, €r0 MPOUCXOKICHHUE, H3MCHEHUE BO BPEMEHH, POJb B (GOPMHUPOBaHHH OHO-
cepsl.

I'paButanuonHoe nojie 3emin. OCHOBHBIC MTAPaMETPhl TPABUTAIIMOHHOTO MOJIS.

AHOManbHBIC 3HAYCHHUE TPABUTAI[MOHHOTO TIOJIS HA IOBEPXHOCTH 3EMIIH.

OnTuManbHbIe 3HAYCHHUS TPABUTAIIMOHHOTO MOJIS Tt GOpMHUpPOBaHUS OHOChHEPHI.

I'paBuranmonHoe Bo3aericTBre JIyHBI U APYTHX KOCMUYECKHUX Te Ha (POPMHUPOBAHNE IPHIINBHBIX TIPOIIECCOB B TH-
po- u mutocdepe.

3HadeHHe MPUITUBHBIX TPOIECCOB HA BOSHUKHOBEHHUE W Pa3BUTHE OMOC(EPHI.

MarauTtHoe 1ose 3eMIIH, €T0 IPOUCX0XKIEHUE U 0COOEHHOCTH.

DNEKTPOMArHUTHAs (PU3HOIOTHYECKas PETYJISIHUs )KUBBIX OpraHu3MOB. DOTONEPHOIH3M.

DICKTPOMATrHUTHBIC MOJIST OMOJIOTMIECKUX 00BEKTOB, X 3HAUCHHE B (DYHKIIMOHUPOBAHUH OPraHU3MOB, METOJBI UX
HAOJIIOICHUS M PETUCTPALIMU M UCIIOIB30BaHUS NP JUATHOCTHKE COCTOSHHS PU BO3ICHCTBUU BHEIIHUX (PaKTOPOB.
VcTOYHUKH OKOJIO3EMHBIX U 3¢MHBIX PaIUAIIMOHHBIX TTOJICH.

I'eorpaduueckoe pacpocTpaHeHHE IIIO0ATBHBIX U PETHOHAIBHBIX PaIUAIIMOHHBIX TOJICH.

Bnusaue paguanuu Ha pasputue Ouochepsl.

[Ipupoanble paguanoHHbIE OIS U Mporiecchl MyTanuu. [Ipobinema pagoHa.

HcrouHnky celicMu4ecKuX BOJIH. Teopusi TEKTOHUKH ILJIUT.

AHOMaJTbHBIE 30HbI CEICMOAKTUBHOCTH, UX PACIPOCTPaHEHHE.

Ponb celicMU4ecKuX MPOIECCOB B OPMUPOBAHUH M PA3BUTHU OHOCHEPHI.

Hupkymnsnus BO3IyIIHBIX Macc B aTMochepe

OnTHyeckue, akyCTHIEeCKHE U AIEKTPHUYECKIE SIBJICHHS B aTMOcdepe.

MupoBoii okeaH. [{upkynsuus BoJbl B OKEaHe.

I'paBUTALIMOHHBIC BOJHEI B MUPOBOM OKCaHE.

Hcnonp3oBanue reo(pu3nIeCKUX METOJIOB B U3yYCHHUU OUOChEpHI.

I'paBuTanmoHHOe mMoyiec 3eMIIM U TPAaBUTAMOHHBIC B3aUMOJCWCTBHS OpPraHU3Ma 4elioBeKa. Poyib rpaBHTAIMK MPHU
CO3JIaHUU UCKYCCTBEHHBIX 9KOCHCTEM.

Mennko-0MoIOrHYecKie aCTIeKThI BIUSHIS MJIEKTPOMArHUTHBIX TOJIEH Ha 3I0POBhE YETIOBEKA.



67. TexHoreHHble pajMallMOHHbIC MOJIS U UX BIMsSHHUE Ha Onocdepy.

68. Menuko-(u3nonornuecKue nocieICTBUS paualluOHHOT0 00IyueHns1 OM0OOBEKTOB.

69. ®uznka armocdeps! 1 ruapocepsl. BiusiHue cocTosHUS 1 B3aUMOJEHCTBHS aTMOCc(ephl U rapocdepbl Ha KITMMaT
3eMi.

70. ITpupoaubie KaTacTpo(dbl ¥ pa3BUTHE OHOCHEPHI.

71. TemmoBoe uznydenue (paauanus). Jlyancroe u TeTIOBoe paBHOBECHE 3EMIIH.

72.VI3MeHeHue COTHeYHOM pajananuy B atMocdepe 1 Ha 3eMHOM oBepXHOCTH. [loriomenue, paccenBaHue paJnaliy.

Tunosoii BApuaHT UTOrOBOr0 TECTOBOI0 TeCTAa [JIsl OLeHKHU 3HAHUI 00yUaronuxcs
no aucuuniauie «eoxumus u reopusznka 6mocdepni » (IK-5.1, 5.2)
[Ipu yBenmueHNH YUCICHHOCTH TIOMYJISIIAN BHEITHIE YCIOBHS CTAHOBSITCS CIEPKUBAIOIINM (GaKTOPOM H MPHUBOIAT:
a) K MHOSBJICHUIO IIUPOKOTO pazHooOpasus Gopm
b) BHYTPHBHIOBON KOHKYPEHLMH
C) MyTanusaM
d) MexBHIOBOI KOHKYpEHINHT
Poct nomymnsuny >KMBOTHBIX ONPEEISETCS MPEXke BCero KOMOMHALMEH:
a) POXIAEMOCTH M 00ECIICYeHHOCTH MUILEH
b) cMepTHOCTH W MUTpaIVH
C) POXIAEMOCTH W pa3Mepa TEPPUTOPUHU, 3aHUMAEMOM MOMYJISAITHEH
d) poxxgaemMoCTH U CMEPTHOCTH }
Bri6epute 6uorieHo3 HanboJiee pa3HOOOPA3HEI M0 BUIOBOMY COCTABY:

a) cremb
b) Tpommyeckwmii ec
c) ayr

d) IIMPOKOIUCTBEHHBIN JIEC
Kak Ha3biBaeTCs BeCh KOMILICKC COBMECTHO XKHUBYIIMX M CBA3aHHBIX JPYT C IPYTOM BHIOB KHBOTHBIX:
a) 2JKOCUCTEMA
b) OwuoreHo3
¢) ¢duronenos
d) 3oomenos
[110THOCTD MOMYJISIIMK KaK MPAaBUIIO Ha PAHHHUX CTaIMsAX €€ Pa3BHTHUsI CTPEMHUTENLHO BO3PACTAET, Najiee HECKOJIBKO
CHIDKAETCS U MIPAaKTUYECKH OCTaHABIIMBAETCs. BpiOepute mpuurHy 3TOrO mpolecca:
a) 9TO MPOJUKTOBAHO OMOJOTHYESCKUMH OCOOSHHOCTSMHU BHIA
b) nmocruraercs npenen EMKOCTH Cpe/ibl B JAHHBIX YCIOBHSX
C) HCYCPIBIBACTCS PECYPC Pa3MHOKEHHS 0COOEH, OHU OOJIBIIE HE MOTYT OCTABISATh IOTOMCTBO
I'moGanpHBIE 3KOJIOTHYECKHE MPOOICMBI BRI3BAHBI B TICPBYIO OYEPEIb!
a) TEOJIOTHYECKUMH IMPOIECCaMu
b) xocmuueckumu pakTopamu
C) BBICOKMMH TEMIIaMU Mporpecca
d) wu3MeHeHHEeM KiMMara
OCHOBHBIMHU MPHUPOAHBIMH (DAKTOPAMH, BIMSIOIMMHU Ha YUCICHHOCTD YEJI0OBEUSCKHUX MOMYJISLUIL SBIISIOTCS:
a) 0COOEHHOCTH penbeda MECTHOCTH
b) mmmeBsie pecypcsl U 60IE3HU
Cc) 0COOEHHOCTH KiMMaTa
d) reorpaduueckoe MOJOKEHUE CTPAHBI
PanmonansHOE IPUPOAONIOIB30BAHUE MTOIPA3yMEBACT
a) JIeATCNILHOCTh, HANIPABJICHHYIO HA YJOBJICTBOPEHHUE MOTPEOHOCTEH YemoBeuecTBa
b) JedTeNbHOCTH, HANPABJICHHYIO HA HAYYHO OOOCHOBAHHOE KCIIOJB30BAHKE, BOCIIPOU3BOJCTBO M OXpaHy MpU-
POIHBIX PECYPCOB
c) 100bIuy U epepaboOTKy MOJIE3HBIX UCKOMAESMBIX
d) wmepomnpusTHs, 00eCICUNBAIOIINE TPOMBIIUICHHYIO U X03HCTBEHHYIO JCSITEIBHOCTh Y€I0BEKA
IMose3Hble UCKOMaeMble Hep IIAHEThl OTHOCSTCS K:
a) HencdeprnaeMbIM IPUPOJHBIM pecypcam
b) BO300HOBIIIEMBIM MPUPOTHBIM PECypcam
C) HEBO30OHOBISIEMBIM IIPUPOJTHBIM pecypcam
d) momnomHAIOMIMMCS pecypcam
Beipy0OKa JieCHbIX MACCHBOB MPUBOIUT K:
a) YBEJIMYCHHIO BUIOBOTO Pa3HOOOpa3Msl MTHII
b) yBETMUYCHHIO BHOBOTO Pa3HOOOpa3uUs MICKOMUTAFOIIUX
C) YMCHBIICHHUIO UCTIAPCHHUS
d) HapyUICHHIO KUCIOPOIHOIO PEXKUMA
Hepmocratok nuTheBOM BOJIBI BBI3BAH, B IIEPBYIO OUCPE/Ib:
a) TapHUKOBBIM 3P PEKTOM



b) ymeHbIIeHUEM 00BEMA TPYHTOBBIX BOJI
C) 3arpsi3HEHUEM BOJIOEMOB
d) 3aconeHueM MouB
[MapHukoBBIH 3Q(QEKT BO3HUKACT B pe3yJIbTaTe HAKOIUICHUS B aTMochepe
a) yrapHoro rasa
b) yrumekmcnoro raza
C) IHWOKCcHIa a30Ta
d) oxcuaoB cepsl
Baxknast posib aTMoc(hepsbl 3aKIIF04ASTCsl B TOM, YTO OHA 3aIHIIACT KMUBbIC OPraHU3MBbI OT
a) PpEe3KHux KOJICOaAHUH TeMIIepaTyphl
b) KaHIIEpPOTEHHBIX BEIIECTB
C) PpaJIMOAaKTHBHOTO 3arpsi3HCHUS
d) BO3OynmuTencii 3aboneBaHui
OT KECTKOTO YABTPAQHOICTOBOTO H3IIyUCHHS KHUBBIC OPraHU3MBI 3aIUIIAIOT: {~ BOASHBIC MapHI;

a) obmaka
b) 030HOBBIH clOM
c) as3or

Pa3pymienne 030HOBOTO CIIOS BEIET K YBEIIMUSHHUIO 3a00ICBaHUH:
a) OKeIyJZOYHO-KHIIEYHOTO TPaKTa
b) cepaedHO-COCYTUCTON CUCTEMBI
C) KOXH
d) opraHOB mBIXaHUS
[pu pa3pymicHUN JTFOMUHECIIEHTHBIX JIAMIT BBIACIISIOTCS OTIACHBIC JIJIS 3JI0POBbS HOHBI:
a) pTyTH
b) cBuHNa
C) KaJablus
d) xobaibra
CaMbIMH PacIpoCTPAaHCHHBIMU 3a00JICBAHUSMU, KOTOPBIC BO3HUKAKOT B PE3yJIbTaTe YXYIIICHHUS 3KOJIOTHICCKON 00CTa-
HOBKH, SIBJISFOTCSA
a) OOJIC3HU OTIOPHO-ABUTATEIIBHON CHCTEMBI
b) wuH(pexMOHHbIE OONIe3HH
C) CepAeYHO-COCYIHUCTHIE M OHKOJIOTHYECKUE 3a00JIeBaHUS
d) OGone3HM MUIIEBAPUTEIHHOTO TPaKTa}
BemiecTBa, BEI3BIBAIOIINE PAKOBEIE 3a00JIeBaHNs, HA3BIBAIOT:
a) OHOreHHBIMHU
b) KaHUEpOreHHBIMU
C) NHUPOreHHBIMU
d) aOuoreHHBIMU
HauOobIire KOJIMYECTBO BEIIECTB, 3arPSI3HAIONUX OHocdepy, IPUXOAUTCS Ha!
a) TPEANPHUATHS XUMUYCCKOW U YTOJIBHON MPOMBIILICHHOCTA
b) cembckoe XO3AHUCTBO
c) OBITOBYIO IEATEIHHOCTh YETIOBEKA
d) TpaHCHOpTHEIE CpeacTBa
['maBHBIM KpHTEpPHUEM BBIJCICHUS dJIeMEHTapHBIX JaHamadToB 1o b. b. IToasHOBY sBIIsIeTCS:
a) OJHOPOAHOCTH JINTOJOTHYECKOTO COCTaBa
b) cxoaHBIN XapakTep yBIaKHEHUS
C) OJIMHAKOBBIW THII PACTUTEIBHOCTH
d) OAHOPOIHOCTH MOYBEI
HauOomnbIrast muromaab BeISIBICHHS SJIEMEHTAPHBIX JIAHAMAPTOB XapaKTepHa JJIs PUPOJTHBIX KOMIUICKCOB!

a) creneit
b) mycrTbHb
c) JecoB

d) TyHmpBI

Kackagnyio manamagTHO-reOXUMUIECKYI0 CHCTEMY XapaKTepPH3YIOT T€OXUMHUIECKIE TOKA3aTeIIH:
a) KJIapK{ KOHIEHTPAIHHU M KIAPKH PACCESTHUS
b) xodddunmenTs paguansHON MU hepeHIATNT
¢) koa(pdunmeHTs JaTepanbHOl A hepeHnnanuu
d) K03 (UIMCHTHI BOJXHOW MUTpALUN
3aKoH, Co/IepXKALINHI MTOJIOKEHUE O BCEOOIIEM pacCesiHUM XMMUUECKHUX JIEMEHTOB HAa3bIBACTCS:
a) Knapka-Bepranckoro
b) Tompammuara
c) Ilepenbmana-I'ma3oBckoit
d) TlombrHOBA



HaubomnbIree pactpocTpaHeHUE B 3eMHOW KOPE MMEIOT XUMHUCCKUE IIIEMEHTHI:
a) C YETHBIM YMCIIOM IMPOTOHOB U HEUTPOHOB
b) C HEYCTHBIM YHCIIOM NMPOTOHOB M HEUTPOHOB
c) ¢ OOJBIIUM KM YETHBIM YUCIIOM IMPOTOHOB U HEUTPOHOB
d) ¢ HEOONBIINM U YETHBIM YUCIOM IMPOTOHOB U HEHTPOHOB
HawnGomnb1ree cX0aCTBO XUMHUYECKOT'O COCTaBa 36MHON KOPOH MMEIOT JIaHamag ThI:
a) TmouBa
b) pacTuTensHOCTD
c) armocdepa

d) Bogwl
CopeprkaHHe IIEMEHTOB-OPTaHOI'€HOB B OPIaHU3ME COCTABJIISICT:
a) 50%
b) 20%
c) 25%
d) 97,4%

I'eoxumuueckas aHOMaJHsI 3TO:
a) TIOBBIIICHHBIC WM MOHMKCHHBIC YHCIICHHBIC 3HAYCHHS TCOXUMHUYECKOT0 TTOKa3aTels (CONepyKaHUs JICMEHTA,
pH u 1p.)
b) mMOBbIILICHHBIC WM MOHW)KEHHBIC YUCICHHBIC 3HAYCHUS] TEOXUMHUYECKOT0 MMOKa3atelisi (CoAepKaHusl dIIeMEHTa,
pH u 1p.)
C) OTIMYAIOLIMECS OT TEOXMMHUUYECKOTo (poHA 3alaHHBIM YPOBHEM
d) pe3ko MOBBILICHHBIC YUCICHHBIC 3HAYCHHS TEOXUMHYECKOTO MOKa3aTes 110 CPaBHEHUIO ¢ (DOHOBBIMU 3HAYE-
HUSIMH TOTO K€ TIOKa3aTes
€) Ppe3KO MOHMKCHHBIC YHCJICHHBIC 3HAUYCHUS FCOXMMHUYECKOTO IMOKa3aTelsl M0 CPABHEHHUIO ¢ (POHOBHIMHU 3HAue-
HUSIMH TOTO K€ TIOKa3aTes
DopMbl HAXOKICHHS HIEMEHTOB B OHochepe:
a) KocHas, OMOKOCHasI, OMOTeHHAs
b) MuHepabl U TOPHBIC MOPOJIBL, )KUBOE BEIIECTBO, PACCESHHE
C) KOCMHUYECKasl, TajlakTHYecKasl, IJIaHeTapHas
d) xkocMuyeckas, raJakTHUECKasl, pacCesTHHIE
OCHOBO#T FEOXUMHUYECKUX KJIACCU(DUKALNIT AIEMEHTOB CIIyKUT:
a) CpOJICTBO JJIEMEHTOB K KHCJIOPOLY
b) cpoacTBO 3EMEHTOB K cepe
c) mepuoaudeckas cucrema snemenToB [I.M. Menzaeneena
d) 4HCIO AMEKTPOHOB HA BHEITHEM YHEPTETUYCCKOM YPOBHE
K MakposieMeHTaM OTHOCHUTCS:

a) H
b) Cu
c) F

d) Co

K MHKpO3/IeMEHTaM OTHOCUTCS:
a) KHCIIOpOAd

b) yruiepon
C) cTpoHIui
d) doctop

VY IIbTpaMUKPOSIEMEHTBI — 3TO JIEMEHTHI, COJEPKAHUE KOTOPIX B OpraHU3Me:
a) Beime 102 %
b) muxe 107° %
c) 103-10°%
d) 102-103%
C yMeHbIIEHUEM 3apsijia siIpa aTOMOB:
a) yBEIMYMBACTCS TOKCHYHOCTH 3JIEMEHTOB IAHHOM IPYIIIIbI
b) yMeHbIIAeTCsi TOKCUYHOCTH JIIEMEHTOB TAHHOW TPYIIIIbI
C) YMEHbBILACTCs COJCPIKAHKE FJIEMEHTOB B OpPraHU3Me
d) yMeHbIIaeTCst paCTBOPUMOCTD JJIEMEHTOB JAHHOMN IPYIIIBI
DIEMEHTBI, COAEPKAHAE KOTOPHIX B opranusme 10-3-10"° %, sto:
a) MakKpOdJIEMEHTHI
b) MHUKpPO3TIEMEHTHI
C)  YJIBTPAMHUKPOIIEMEHTHI
d) ycrnoBHOOHOTEHHBIE
Onementsl Fe, Co, Zn — 3710:
a) MAaKpO3JEMEHTHI
b) MHKpPORIEMEHTHI, «METAJIIbI JKU3HH»



C) YJIBTPaMHUKPODJIEMEHTHI, BHITOJIHSAIOT PEryJISTOPHYIO (YHKIHIO
d) opraHoreHHbBIC 3JIEMEHTHI
B reoxumuu 1151 XapakTepUCTHKU PaclipOCTPaHEHHOCTH 3JIEMEHTa HCIIOJIb3YIOT OKA3aTeIH:
a) KIapKH U KJIApPKHU KOHIEHTpauu
b) BbICOKast M HU3Kas paclpoOCTPaHEHHOCTh
C) BCIOJHOCTH M U30UPATETHLHOCTD
d) oObemHas nomus
3akon @epcmana-I oapammuaTa GopMyIHpyeETCS:
a) TEOXUMHS DIIEMEHTa B 3¢MHOM KOpe OTpeAessieTcs] Kak XUMHUIEeCKAMH CBOICTBaMU, TaK M BEIMYMHON KITapKa
b) moBenecHME 3TEMEHTa OTPEACTACTC TEOXUMIYECKIMHY yCIOBUSMH CPEIbl MUTPAIHN
C) PpacupoCTPaHEHHOCTH IEMEHTa B 3€MHOH KOpE 3aBHCUT OT pajilyca ero aToMa
d) reoxuMus seMEHTa B 3¢MHOH KOpPE ONpeessieTcs] Kak XMMUYECKHMMHU CBOHCTBaMHU, TaK M BEJIMYMHOHU 3apsja
snpaj
B reoxumuueckoit kinaccudukanuu B.M. ['onpaniMuaTa npucyTCTBYIOT ClIEIyIOLINE TPYTIIBI 3JIEMEHTOB:
a) atModuibl, ruApodUIBI, TepMOQUIIBL, GIOPODHIIBI
b) armoduisl, TUTOGMIEI, XaIBKO(GMIBEL, CHACPODUIIBI, OHOPHIIBI
¢) aTtMoQuIIbL, IUTOPUIBI, XaIbKOMWIBI, CUAEPOPHIBI, OMO(HITEI
d) nerkwue, TAXKeENbIe, PEIKUE H PACCESIHHBIE dJIEMEHTHI
BoceMb camBIX pacripoCTpaHEHHBIX B 3eMHOU KOpE 3JIEMEHTOB 3TO:
a) OH,Mn,P,S,C,N
b) O, Si, Al, Fe, Ca, K, Na, Mg
¢) O,Na,Mg, AL Si, P, S, CI
d) O,Na, Mg, Al Si, P, S, FI
DIEeMEHTapHOW CTPYKTYPHOU SAMHUIICH OHOC(EpBI ABISCTCS:
a) 9JIEMEHTApHBIN NaHmapT
b) OwuoreomneHo3
c) oamus
d) rugpocdepa

5. Metoanueckue mMaTepualibl, ONpeaesoline Npoueaypbl olleHNBAHUS 3HAHUH, YMeHHH, HABBIKOB U (MJIM)
ONbITA JIeSITeJILHOCTH, XapaKTepPHU3yIOLIUX 3Tanbl GOPMHUPOBAHUS KOMNETEHIUA.

IIpouieaypa onieHHBaHUS 3HAHWW, YMEHUA ¥ HABBIKOB IPH MPOBEICHUN NMPOMEKYTOUYHOM aTTECTALUU TI0 IUCIIH-
mwinHe «I"'eoxuMus u reopusnka onocdeprl» MpoBoAUTCS B popme dK3aMeHa.

[opsimox opraHu3amyy ¥ MPOBEIACHUS MPOMEXYTOUHON aTTecTalui oOydaromerocs, popMa mpoBeIeHHs, TIpo-
Leaypa cayd 3K3aMeHa, CPOKU U MHBbIE BOIPOCHI onpeseneHbl [looxkeHueM o mopsiike OpraHu3aluy U NpOBEACHUS
TEKYILEro KOHTPOJIS YCIICBAEMOCTH U MMPOMEKYTOYHOM aTTECTAIIMK 00YYarOIUXCS.

[ponenypa olneHUBaHMS 3HAHWN, YMEHHUI 1 HABBIKOB HA IK3aMeHe [IPOBOJUTCS IIyTeM YCTHOTO orpoca o0yua-
IOLIUXCSL:

e  00ydaromeMycs BBLIACTCS BapHAHT OWJIETa C TPEMs BOIIPOCAMHU;

e B TedeHHE 45 MUHYT 0OyYaIOIINICS TOTOBUTCA K OTBETY, 3aTEM OTBEYAET Ha MPEUIOKEHHBIC BOIPOCHI;

e  o0yuaromeMycsi MOTYT OBITH 3aJaHbl JOMOJHHUTENbHBIE M YTOYHSAIONINE BOMIPOCH JJISI BBISBICHUS TIIyOWHBI
MOJTyY€HHBIX 3HAHUH;

®  pe3yNBTaTHl OTIPOCA OLEHUBAIOTCS COTJIACHO YCTAHOBICHHOH IITKAJIBI OICHUBAHUS.

®  UII OATOTOBKH K 3K3aMEHY PEKOMEHAYETCs MCIIOIH30BATh JICKIIMOHHBIN U MPAKTHYCCKUH MaTepHai MO TUC-
UIUTHHE, JTATEPaTyPHbIE HCTOYHUKH U 3JICKTPOHHBIE PECYPCHI.
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OOH/ZI OHEHOYHLBIX CPEJICTB
JUI IPOBEEHHSI TEKYIETOKOHTPOJIS YCIEBAEMOCTH MO AUCLUILIUHE
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Hampasnenue nonroroku 06.03.01 buonorus
HanpasnenHocTts (nmpoduib) nporpaMmMel 6akanaspuara "buoskonorus"
Kpamuduxkanus - bakanasp

Kupor 2021



1. Onucanue Ha3HAYeHUS U COCTABA (POH/IA OLECHOYHBIX CPEJICTB

Hacrosimuit ¢pona onenounsix cpeacts (POC) BXxoauT B cocTaB pabodell nporpaMMbl TUCHUILIHHBL «I eoXumus u reodu-
31Ka Orocdepbl» U npeaHa3HayYeH Ul OLIEHKH IUIAHUPYEMBIX PE3yJIbTaTOB 00y4YEeHUs - 3HAHUI, YMECHUH, HAaBHIKOB B IPO-
Lecce U3yueHHsl JaHHOM NUCLUIUINHBL.

2. llepeyens koMneTeHI U, (POPMHUPYEMBIX NPH U3Yy4YEeHHH TUCIHUILIHHBI
v' cnoco6GeH IPUMEHSTh 3HaHKE OMOPHU3NIECKNX, (PU3NONOTHIECKHX, OUOTEOXUMUYECKNX, MEMOPAHHBIX ITPOLIECCOB,
OCHOB (DYHKITHOHUPOBAHHS IKOCHCTEM PA3IUIHOTO YPOBHS B podeccnonanbHoi nesrenprocth (ITK-5).

3. BaHK O11eHOYHBIX CPE/CTB
Jns onleHKM 3HAHWN, YMEHHN, HABBIKOB U OIBITA IEATEIFHOCTH, XapaKTEPU3YIONINX 3TANbl ()OPMUPOBAHUS KOMIICTCHIINH B
IpoIecCce OCBOCHUS TUCIUILTUHEI «I'eoxumus U reodusrka OHOChephbl» HCIOIB3YIOTCS CICAYIONINE OLICHOYHBIC CPENICTRA:

Kon u | Kox u HamMeHoBaHne nHANKaATOpa focTHxke- | Kpnrepun one- HaumenoBanue Haumenosa-
HANMEHOBa- Husl HOpPMHUPYeMOii KOMIIEeTeHIIUT HHUBaHUSA KOHTPOJIMpYe- | HHe OIeHOYHO-
HHe ¢opmu- MBIX pa3/iejioB ro cpeacTBa
pPyeMbIxX H/WJIM TeM B €O- | TeKylleil aTre-
KOMIIeTeH- OTBETCTBHH C CTaMH
nmit coJep;KaHueM

PII
IIK-5 TIK-5.1 3HaeT: CymHOCTh W OCHOBHBIC 3a- | - YpOBeHb 3Ha- | Pazmen 1- | KonTponbnas
Criocoben KOHOMEPHOCTH  OMO(QU3MYECKUX, | HUA 3aKOHOMEp- | 3colepKaHus pabora.
MIPUMECHSITD (u3HoNIOTHYECKHX, OMOTeOXUMUYe- | HOCTeH  pacrmpe- | paboueit mpo- | Pedepar.
3HaHHE Omo- CKHX, MEMOpaHHBIX TIPOILIECCOB, | ACICHUS XUMHUe- | rpaMMbl  aucii- | CamMocCTOoSATeNb-
¢bu3nIecKuX, OCHOBBI (DYHKIIMOHHUPOBAHHUSA HKO- | CKHX DJIIEMEHTOB B | TUIMHBI. Has paboTa
¢u3nonIorN- CHCTEM Pa3JIMYHOTO YPOBHS Pa3NIUYHBIX Teo-
yeckux, Owo- | [1K-5.2 VMeeT: HCHoNB30BaTh 3HaHUA OHO- | chepax  3emi,
reoXuMHYe- ¢usnyecknx,  (U3MONOTHUECKHX, | 3aKOHBI UX COYe-
CKHX,  MEM- OMOr€OXMMHYECKNX, MEMOpaHHBIX | TAHUSA U MHUIpPa-
OpaHHBIX [POIIECCOB, OCHOB (PYHKIMOHUPO- | MM B Ouocdepe;
IIPOLIECCOB, BaHUS  9KOCHCTEM  Pa3JIMYHOTrO | 3aKOHOMEPHOCTH
OCHOB  (pyHK- YPOBHSI B IPOQECCHOHATBLHOM Nesi- | K OCOOEHHOCTH
UOHUPOBA- TEIBHOCTU BIVSIHAS Pa3JInd-
HUS  DKOCH- HBIX Teopusnde-

CTEM pasind-
HOTO ypOBHS
B Tpodeccuo-
HaILHOHN Jes-
TEIbHOCTH.

ckux  (akTopoB
Ha COCTaBIISIOIIHE
ouochepsl.

- VYposenp yme-
HUS  OPHEHTHPO-
BaTbCs B JAaHHBIX
0 XUMHUYCCKOMY
COCTaBy MPUPO-
HBIX Cpell U 00b-
€KTOB; TPOTHO3U-
poBaTh BO3MOXK-
HbIE IyTH MUTpa-
IUA U TpaHchop-
Mallii  XHMHYeE-
CKHX COCIMHCHUH
HX BO3JEHCTBHE
HAa SKOCHCTEMBEL.

KonTponbnas padota
KonrponbHas pabora IpoBoauTCsl B IMCHbMEHHOM (opMe M npeHa3Ha4YeHa JUIsl ONpeeICHUS IPOX0XKACHHS MOro-
TOBKH 00Y4aIOIIErocs.

[IIkaja olleHUBaHHUS:

IlIkaja oneHNBaHUA

Iloka3aTesu olleHUBaHMSI

OO0yuaronuiicst IeMOHCTPUPYET OTCYTCTBUE 3HAHUH TI0 TeMe, 0003HaYeHHOH B BOIIPOCE,

He 3aureno OTCYTCTBYET MOCJIEIOBAaTEIFHOC H3JIOKEHUE MaTepHala, IIPUCYTCTBYIOT OUIHMOKHA W He-
TOYHOCTH B TEPMUHOJIOTHH U TIOHITHSX.

OOyyatonuiicss TEMOHCTPUPYET IOJIHBIE Pa3BEPHYTHIE OTBETHl HA MOCTABICHHBIE BO-

3auTeHo MPOCHI, BIAJICHUEC TEPMUHOJOTHEH, 3HAHHE OCHOBHBIX 3aKOHOMEPHOCTEH MpPOIIECCOB,

TIPOHMCXOIIINX B Orocdepe, OTBET M3JI0KEH JIOTHYHO U IOCIICAOBATEIHHO.
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BapunanTel koHTpobLHOM Nel mo gucnuninne «I'eoxumns u reopusnka duochepnbn
Bapuant 1

. ATOMHEI HOMEp U paCHpOCTpaHéHHOCTL XHMHUYECKUX 3JIEMEHTOB. XMMHYECKHUE IJIEMEHTBI B KOCMHYECKOM IIpOCTpaH-

cTBe U hopMupoBanue reochep 3emitu.

. OKMCIUTEILHO-BOCCTAHOBHTEIIbHEIS YCJI0BUSA MUTPALIUU.
. buoreoxumnueckre UKIIbI.

Bapuant 2

. Teoxumudeckas knmaccudukanus daemMeHToB 1mo B. Tompammvunty u B.U. Bepragckomy. 3aKkoHOMEPHOCTH pacmpocTpa-

HEHUSI XUMHUYECKUX JIEMEHTOB B utocdepe. 3akon Kimapka-BepHaackoro.

. Bnusinue naBneHwus1, TeMIepaTypbl Ha CKOPOCTh MUTPALIMOHHBIX MPOLIECCOB.
. OTnMuus XUMUYECKOTO COCTaBa XUBOTO BEIIECTBA OMOCHEPHI OT XUMHUYECKOTO COCTaBa JHUTOCHEPHI, THAPOCHEPHl H

aTMocQephl.
Bapnant 3

. KJ'IapKI/[ KOHIICHTPpAIIU U paCCCUBAHMH. KaTeropI/m FeOXUMHYECKOMN paCHpOCTpaHéHHOCTI/I XHUMHYCCKUX DJICMCHTOB.
. HO,HBI/I)KHOCTI) 1 JOCTYITHOCTD MMOYBCHHLIX 3JICMCHTOB IJIA paCTeHHﬁ.
. Texnorennas Murpanus. TexHorenes. TCXHO(l)I/IJ'H;HOCTL 9JICMCHTOB.

Bapuanr 4

. DHepreTH4ecKrue HCTOYHUKH T€OXMMHUYECKHUX MTPOIIECCOB.
. buosnornueckas murparus.
. Kitapk. 3akoHOMEpHOCTH pacnpoCTpaHeH s XMMHYECKUX dJIEeMEHTOB B intocdepe. 3akon Kinapka-Bepnaackoro.

Bapuanr 5

. Kusoe BeniectBo. OCOOCHHOCT XUMHUYECKOTI'O COCTaBa JKHUBBIX OpPraHn3MoOB U COOTHOIMICHUEC COCTaBa KOCMHUYECCKUX TEII

1 00BEKTOB.

. KucnoTHo-1mienouHslie ycioBUsl MUTPALUH.
. buoreoxumuyeckuit KpyroBopor.

Bapnant 6

. Xumundeckuit coctaB Beenennoit. Pacpoctpan€HHOCT XMMHUYECKUX 2JIEMEHTOB BO BeeneHHO.
. Posb XMMHUYECKHX 3JICMEHTOB B JKUBBIX OpraHu3Max. M30bITOYHBIC H HEAOCTATOYHBIC JIEMCHTHI B OpraHu3Me. XUMHYe-

CKHC 3JICMCHTBI KaK KaTaJIu3aTOPbL OHOXHMHUYECKUX IIpouEeCcCoOB.

. Murpanus. Baenrane n BHyTpeHHHE (haKTOPHI MUTPAITH BEIIECTB.

Bapuant 7

. CelleKTHUBHOCTh OMOJIOTHYECKOI0 HAKOIUICHHUS XMMHUYECKHX 3JICMECHTOB B pacTCHUAX U KUBOTHBIX. buoreoxumuyaeckue

WHAWKATOPHI.

. MI/IKp03HCMCHTBI. Bausane XuMudeckoro cocrtaBa MHHCpaHLHOﬁ YacCTH IMOYBBI HA )KUBBIC OPraHU3MBI.
. TexHoreHHbIC MOTOKHU BEILIECTBA B 6I/IOF€0H6HO3C.

Bapunant 8

. BapbepHI:IfI u 6636apbepHLIﬁ THUII MTOTJIOICHH!S 3JICMCHTOB JKUBbIMU OPraHU3MaMU.
. 9BOHIOIII/IOHHI:Iﬁ nmpouecc U recoxuMmnuiccCKas aaamnranus opraHnmu3ma.
. Mexannueckas Murpanus.

Bapunant 9

. XMMIYECKHH COCTaB KUBOTO BelecTBa. Pa3miuns B XUMHUECKOM COCTaBe Pa3HBIX IPYIIIT OPTaHIM3MOB.
. 'eoxummaeckue MoToKH, Gapbepsl, UX THITHL.
. KpyroBopot Bozsr B 6nocdepe. YuacTie KHUBBIX OPraHU3MOB B KDYTOBOPOTE BOJIBL.

BapuanT 10

. Xummdeckui coctaB ruapochepsl. OcoOEHHOCTH XUMHUYECKOTO COCTaBa MPECHBIX M CONEHBIX BOI.
. [TogBMKHOCTH 2TIEMEHTOB U ()aKTOPHI Ha HE€ BIHSIONINE.
. Buosnoruueckas posip KUCI0pOJIa, YIJIEpoaa U BOJOPOIa.

Bapuant 11

. XuMuueckuii coctaB atMocdepbl. Vi3MeHeHHEe XUMUYIECKOTO COCTaBa aTMOC(EPHI C BHICOTOI.
. YuacTue opraHMu4ecKoro BEmeCTBa OYB B ONOT€OXUMUIECKUX IIMKIIAX DJIEMEHTOB.
. Kpyrosopor a3ora, ¢ocgopa B 6uochepe.

Bapuant 12

. ®opmupoBanue arMochepsl 1 THIPOChHEps 3eMITn
. PoJib KOJUTOMAHBIX CHCTEM U MPOLIECCOB COPOLIUK B MUTPALIMHU JIEMEHTOB.
. Kpyrosopot yrieposaa B 6uocdepe.

Bapuant 13

. Paznmaus B XuMU9IEeCKOM cocTaBe aTMOC(hepsl, THAPOocheEpsl U TUTOChepsI
. OU3UKO-XUMUYECKAsT MUTPALTHUSI.
. JKuBble opraHu3Mbl Kak (aKTOPhI KOHIICHTPAIUU U MUTPAIIMU 3JICMCHTOB.

BapunanTel KoHTpoBLHON Ne2 mo gucnuminHe «I'eoxumns u reopusnka duocdepnbn»
Bapuant 1

. Kocmuueckue dakTopsl, KOTOpBIC BO3ICHCTBYIOT Ha Onocdepy.
. BuopuT™Monorns JXUBEIX OPraHU3MOB, €€ IPUIHHA U CIICCTBHE.
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Bapuant 2

. UcTrounuk OHEPrun COJ'IHIIa, BU bl U3JTYUCHUSA COJ'IHIIa.
. 3J'I€KTp0MaFHP[THLI€ 1OJIsl OMOJIOTUYECKHX 06’I>CKTOB, X 3HAYCHUC B (byHKIII/IOHI/IPOBaHI/II/I OpraHn3MoB.

Bapunant 3

. Hpoueccm, MPOTCKAKOMIXEC HA COJ'IHIIC, UX MICPUOAUIHOCTb U HUKIIMYHOCTDb
. UcTOYHUKY 0KOJI03€MHBIX ¥ 3€MHBIX pagualiuOHHbIX MOJICH.

Bapuanr 4

. [lonsATHE panmnanMoOHHOTO W HEPAAUAIIMOHHOTO M3IydeHus. VICTOUHNKH paAralliOHHOTO W3Iy9eHus B Onocdepe.
. Teopus TEKTOHUKH TIJIHT.

Bapuanr 5

. MarauTtHoe 1mose 3eMIIH, ero IPOUCX0XKICHUE, POJIb B (hopMHupoBaHUH OHOChEpPHI.
. UcTounuku celicMudeckux BOJIH B Ouocdepe.

Bapnant 6

. FpaBI/ITaHI/IOHHOC roje 3eMin. 3HaYCHUE CUJIbI TSHKECTH B q)OpMI/IpOBaHI/II/I 6I/IOC(1)CpI)I 1 3BOJIIOIHNU KMBBIX OPIraHU3MOB.
. HpI/IpO,HHI)IG paauaniMoOHHLIC MOJIA U MPOUECChl MYyTallUU.

Bapnant 7

. AHOMaJIbHbIE 3HaU€HHUs TPABUTALMOHHOTO TOJISl Ha IOBEPXHOCTH 3€MIIM, UX MIPUUUHBL.
. Hupkymamus BO3IyIIHEIX Macc B aTMocdepe

Bapuanr 8

. OcoOeHHOCTH Pa3BUTHSI OMOOOBEKTOB B YCIOBHIX HEBECOMOCTH.
. AHOMaJIbHBIE 30HbI CEICMOAKTUBHOCTH, UX PACTIPOCTPaHEHHUE.

Bapuant 9

. I'paBurarmonHoe Bo3zeiicTerue JIyHBI 1 APYTIX KOCMUYECKHUX T Ha MPOIECCH B Orocdepe.
. Tunbl pusnyecKkux 3arps3HEHUNA OKPYIKAIOIICH CPE/IbI.

Bapunant 10

. IIpoucxosxxaeHue 1 XapakTepUCTUKA IIEKTPUIECKOTO MOJIsL 3EMIIH.
. Ponp celicMuyecknx nporeccoB B )OPMUPOBAHUU M Pa3BUTHH OHOCHEPHI.

Bapuant 11

. [IpoucxoxaeHre MarHUTHOTO MOJIst 3eMJTH.
. MupoBoii okean. [{lupKkysiius BOJIbsI B OKEaHe.

Bapuant 12

. DIIEKTpPOMAarHUTHBIE TIOJIS B OHocdepe.

TexHoreHHbIe paMallMOHHbIC MOJIS U UX BIMsSHUE Ha Ouochepy.
Bapuanr 13

. buonndopmannonnas GyHKIMS IPUPOIHBIX IEKTPOMATHUTHBIX HOJIEH.
. CoBpeMeHHBIH KIUMaT 3eMJIH, YCJIOBHS €ro ()OPMUPOBAHUS U 3HaYEHHE AJ1s Ornocdepsl

MeToan4eckne MaTepuaJIbl, ONpeAeAIoNIie NPoLeaypy OLeHUBAHHS

[Tpouenypa oneHUBaHUS 3HAHUM, YMEHHI 1 HAaBBIKOB ITPH IPOBEACHUH TEKYyIIEH arTecTanuu B GopMe KOHTPOJIbHOI pabo-
ThI ONPEAENIETCS CIACAYIOIUMU METOTUUECKUMH YKa3aHUSIMU:

®  BBINOJHEHHE KOHTPOJIBbHOU pabOThI IPOBOIUTCS B Ay TUTOPHSIX, OTBEICHHBIX JUISi CEMHHAPCKUX 3aHSTHIA.

®  BBINOJHEHUE KOHTPOJIBHON PabOThI OCYIIECTBISIETCS! B COOTBETCTBHU C BAPUAHTOM, HOMEP KOTOPOTO ONpe/esi-
€TCsl 110 CIHUCKY CTYACHTOB B IPYIIIIE;

e KOHTpOJbHAs paboTa BBHIMOIHAETCS B MUCbMEHHOM BHue B TedeHue 30 - 45 MUHYT (Ha KaKIbI BOMPOC TPEIO-
JKEHHOTO BapyaHTa OTBOAMUTCS 15 MUHYT);

®  OCYIIECTBIISICTCS MPOBEPKA KOHTPOJIBHOU pabOThI, YKAa3bIBAIOTCS 3aMEYaHUs, BBICTABIISACTCS OIICHKA, B )KypHAJIC
MPEeIoaBaTelb IEJIACT COOTBETCTBYOIIUC 3aITHCH;

e B cCIyyac He3a4éTa KOHTPOJIBHOM paboThl, BO3MOXKHO €€ epEeIrcaTh, HO IO JPYroMy BapHaHTY.

Pedepar
no aucuumuinie «I'eoxumus u reopusuka Gnochepbn»
Texymmit KOHTpOJIb B GopMe pedepaTa NpenHa3HAYEH IS 3aKPEIUICHUS U TTOBEPKU TEOPETHYECKHX U IpaKTHYe-

CKWX 3HAHHUM MO OTIEIFHBIM TEMaM.

Pe3ynbTaThl TEKyIero KOHTpoJsi B popme pedpepaTa OICHUBAIOTCS MOCPEACTBOM IBYXYPOBHEBOM IKAJIBI.

IlIkaja onennBa-

Iloka3aTesu olleHUBaHMSI
HUSA

OOyuaronuiicst packpsll TeMmy pedepara.

IMokasan 3HaHUsI TEOPETUUECKOTO MaTepralia;, yMEHHEe HAWTH HEOOX0AUMYIO HH(OpPMALIHUIO C HC-
3adreHo MOJIb30BAaHHEM  MH(POPMAIMOHHO-CIIPABOYHBIX M JJICKTPOHHBIX  OWOJIMOTEYHBIX  CH-
CTEM;KOPPEKTHO M MPaBWIHHO O(GOpMMI MaTepuan pedepaTHBHOTO XapaKTepa;daBal BEpHbBIC
OTBETHI HA YTOYHSIONIUE JOMOJHUTEIBHBIC BOIPOCHI MPEIIOIaBaTeIsl.

OOyuaronuiicsi He packpbul TeMy pedepara.

OOHapyXWJl CyIIECTBEHHbIE NMPOOENbl B 3HAHMSAX 0 TEOPETHUECKOMY MaTepualty;npeaCTaBuI
pedepar, He yIOBIETBOPSIOWIMI TPeOOBAHUSAM K €0 BBINOJIHEHHUIO;HE MPEACTaBHI pedepaT st
3alIUTHl B YKa3aHHBIC CPOKM;HE OTBEYAJ HA YTOUHSIOUIME JONOJHUTENbHbIE BONPOCHI Mpenoaa-

He 3aureno
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MeToan4ecKkne MaTepUaJbl, ONpeAeAIolNIie NPoLeaypy OLeHUBAHHA

[Mpouenypa oueHnBaHMs 3HAHWH, YMEHHUH M HaBBIKOB IPH NPOBEACHUN TEKylIeH aTTecTauuu B hopme pedepara onpene-
JsieTcs CIEAYIONMMY METOANYECKUMU YKa3aHUSMHU:

NN B D=

23.
24.
25.
26.

00yJaroImecs MPeICcTaBIIOT K 3alUTe pedepar Mociae u3y4eHUs] TCOPETHICCKIX BOIIPOCOB O MPEIAMETY.

IIPH MOATOTOBKE pedepara 00ydarOmUMCs TOMUMO OOpaIleHUs K JICKIIHOHHOMY MaTepHaly PeKOMEHIYeTCs BOC-
MOJIb30BATHCS JTUTEPATYPHBIME HCTOYHUKAMH, & TAKXKE IEKTPOHHBIMH pecypcami, ykazaHubiMu B PTT/].

pabota Hax pedepaToM MPOBOAMUTCSA B aAyAUTOPHSIX, OTBEIECHHBIX JJII CAMOCTOSATEIHHON paboThl 00yJarommxcs,
1100 B TOMAIITHHUX YCIOBHSX.

OLICHKA BBIMIOJIHEHHS U 3aLIUTHI pedepara MpOBOJUTCS MOCPEACTBOM [BYXYPOBHEBOM IIKAJIBI.

CPOKH clIaud U 3amuThl pedepara :12-16 Henmens cemecTpa.

IIpumepHbIe TeMbI pedepaToB no AucuumuinHe «'eoxnmus u reogusnka 6mochepnn.
Broreoxnmuueckast MUTrpanysi XUMHUUECKHUX JIEMEHTOB C y4acTHEM pacTeHHUH.
TexHorennsle sanamadTel. [ 'eoxumMuyeckoe N3y4eHNe TEXHOT€HHBIX JaHAIa(TOB.
Posb reoXuMH4ecKOoro MOHUTOPHHTA B OXpaHe OKPYIKaloLeH cpeibl.
I'eoxuMuyUecKre METOIbI TOMCKA MOJIE3HBIX HCKOMAEMBbIX.
Posb reoXuMHU4ecKuX MCCIIEN0BaHuU IS 3(paBOOXPAHECHHUSI.
I'moGanpHBIHM UK YIJIepoia, pacipeeieHne yriepoaa B onocdepe.
I'moGanbpHBIN TUKIT Cephl, pacipeesieHne cephl B Onocdepe.
I'mo6anpHBINM UK a30Ta, paclpeaeneHne a3ora B onocdepe.
[{MKITBI 37IEMEHTOB, IOCTYTIMBIINX B OMOC(epy M3 3eMHOM KOPBI: KalbIvs, Kaius, Gpochopa, KpeMHHUsL.
[ukier MaccooOMeHa TSHKETBIX METAIUIOB, X paclpeiesieHue B Onocdepe.
IToBeneHue B IpUPOAHON cpelie raJOreHOB M MX COSIMHEHHH, MUT AL [aJIOr€HHUIOB.
3HaYCHUE TIOYBBI KaK PEryJisTopa OMOreOXMMHUYECKUAX UKIIOB TSDKENBIX METAJIIOB.
OcobeHHOCTH OMOTEOXMMHUYECKOTO KPYTOBOPOTA B apKTUYECKUX JlaHmadrax.
Oco0eHHOCTH OMOTEOXMMHUYECKOTO KPYTOBOPOTA B TYHIPOBBIX LIEHO3aX.
OcobeHHOCTH OMOTEOXMMHUUYECKOT0 KPYTOBOPOTA B JIECHOM 30HE.
OcobeHHOCTH OMOTEOXMMHUUYECKOT0 KPYTOBOPOTA B JIECOCTEITHON 30HE.
Oco0eHHOCTH OMOTEOXUMHUIECKOTO KPYTOBOPOTA B CTEITHOM 30HE.
Oco0EeHHOCTH OMOTEOXUMHUIECKOTO KPYTOBOPOTa B OMOTEOIICHO3aX apUIHBIX TEPPUTOPHH.
Buoreoxummyeckie KpyroBOpOTHl B TPOIIYECKOM TOsICE.
Broreoxummdeckue UKIIBI palOaKTHBHBIX 3JIEMEHTOB B 6rocdepe.
Pacripenenenue cotHeTHOM YHEPTUU B Onochepe.
Pois XKUBBIX OpraHU3MOB B (POPMHUPOBAHNH M PETYIHPOBAHNH XUMHUUECKOTO COCTaBa aOMOTHYECKUX KOMIIOHEHTOB
6uocdeps! (ruapochepsl, atMochepsl, TUTOCHEPHI).
MarunuTHOE nosie 3eMIId, ero NPOUCXOKAECHHE U OCOOCHHOCTH.
Teopust TCKTOHUKY ILTHT.
Hcnonb3oBanue reo(pU3NUECKUX METOIOB B M3Y4E€HHH Onocepsl.
Kiumar 6uocdepsr.

CamocTosiTe1bHas padoTa
1o muctuIuinae «I'eoxumus u reopusnka ouochepon»
Tekymmuii KOHTPOJIb CaMOCTOSITETIFHOW pabOThl MPOBOAWTCS B BHJE NOKJIaNa C Mpe3eHTalueld W KOHTPOJIHLHOTO

OIIpoca 1 NMpEeaAHA3HAYCH IJIA CAMOCTOATCIBHOI'O U3YUYCHHUA OTACIIBHBIX BOIIPOCOB TCOPETUICCKOTO MaTcpualia.

CamocTosTenpHas padoTa OIEHUBACTCS MTOCPEICTBOM JIBYXYPOBHEBOI IITKAJIBIL:

IIxana oneHUBaHUS Iloxa3aTeu OlleHUBAHUSA
3auTerno OOyyaromuiicss M3y49HiI TMPEIOKEHHBIE TEMBI, OTBETHJI HA BOIPOCHI, NMPEICTABHI Ipa-
BIJIBHO O(OPMIICHHBIEC JOKJIA M MPE3CHTAIHIO 110 BHIOPAHHOI TeMe.
He saurtero OO6y4aronuiicss HeIOCTATOYHON3YUMIT MIPEIUIOKEHHBIE TEMBI, HE OTBETHJ Ha BOIIPOCHI, HE

TPEICTAaBIII IPABIIHHO 0(OPMIICHHBIE JTOKJIAJ U MPE3EHTALNIO TI0 BRIOpaHHOH TeMe.

SNk W=
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IIpumepnsvie KOHMPONBLHBIE B0NPOCHL 0714 CAMOCHMOAMENbHOU PAdOmblL:
CyurHocTs U Hay4HOe HoBaTopcTBO uaei B.U. BepHanckoro o >kuBoM BellleCTBE.
[pencranenus B.1. BepHaackoro o paccessHUM XMMAYECKHUX 3JICMEHTOB U (POPMAax MX HAXOXKICHHUS.
DopMBbl HAXOXKACHHUS HJIIEMEHTOB B 36MHOI KOpe
I'eoxumuyeckas HEOJHOPOTHOCThH 36MHOM KOPBI U ¢€ 3HaYCHHUE JIJIsl CYIIECTBOBAHUS U Pa3BUTHUS Onocdepsl.
[TouBeHHBIE PAacTBOPEI, X COCTAB, CBOMCTBA. KaTHOHOOOMEHHAs CIIOCOOHOCTh MOYB U €€ CBSI3b C OMOTCOXUMHYC-
CKHMH LIUKJIAMU 3JIEMEHTOB.
[TouBeHHAs KHCIOTHOCTD W YCIIOBUS MHUTPAIIA XUMUYECKHUX 3JIEMEHTOB.
OKHCIHTENFHO-BOCCTAHOBUTEIIFHBIE PEaKIINH U MPOIECCH B TIOUBax. VX BIMSHME Ha MOABMXHOCTD M MUTPAIHIO
XIMHWYECKHUX 3JICMEHTOB.



10.
11.

12.

13.
14.
15.
16.

17.
18.
19.
20.
21.

I'maBHBIE OCOOCHHOCTH COCTaBa KHUBOTO BellecTBa 3eMin. Kakue rpyIsl OpraHu3MOB OMPECIIIOT OCHOBHBIC Yep-
ThI COCTaBa JKUBOTO BEIIECTBA ILIAHETHI.

[oHATHS «MAKPOIIEMEHTBD) H «MHUKPOIJIEMEHTEI. KakoBO X OMOJIOrHYECKOE 3HAUYCHUE.

XUMUYECKUE IJICMEHTHI - KaTAIN3aTOPBl OMOXUMHUYECKUX TPOIIECCOB

MHTEeHCUBHOCTH OHOJIOTMYECKOTO TOTIIOMICHHUS dJIeMeHTOB. Kitaccuukariust 31eMEHTOB 110 HHTCHCHBHOCTH BOBIIC-
YeHUsI B OMOJIOTHYECKUI KPYTOBOPOT.

KpyToBOpOoT OCHOBHBIX 3JIeMEHTOB-0MO(UILIOB B Orocdepe (yriaepoa, KUCIOPoI, a3oT, (ocdop, KaTbIHid, Kaaui,
cepa)

[IpoucxoxaeHme ra30Boi 000JIOUKH 3eMITH U KaK MEHSUICS €€ COCTaB B TIPOIECCE IBOIOIMH OHochephl.
XUMIYECKHI COCTaB BOJ MUPOBOTO OKeaHa M €T0 M3MEHEHHE B Iporiecce (GOpMUPOBAHUS 3EMITH.

XUMHUYECKUN COCTAB PEUHBIX BOJI.

®dakTOopbI, 00YCIOBIUBAIOIINE OMOTCOXMMUYECKYIO 30HATBHOCTh Ha MOBEPXHOCTH ILIAHETHL.
Mennko-0MOIOrHYECKIE aCIIeKThI BIUSHHUS JICKTPOMArHUTHBIX TOJICH Ha 3[J0POBbE YEIOBEKa
Mennko-(pHu3H0IOrH4ecKre MOCICACTBUS PATHAIHOHHOTO 00IydYeHUsI OMO000BEKTOB.

Poutb celicMuuecKux MpoIeccoB B UCTOpHH (OPMHUPOBaHUS OMOChHEpHI M IBOJIOIMH KHUBBIX OPIraHU3MOB.

BnusiHue YenoBevecKoil IesITebHOCTH Ha (PU3MYECKIE apaMeTphl OHOChEpHI.

Teopun U3MEHEHUS TI00aTBHOTO KIIMMaTa 3eMITH.

MeToanyecKkue MaTepuaJbl, ONpeAesIoNie MPoueaypa OeHHBAHUS

[Iponeypa orieHBaHUS CaMOCTOSITEITEHON PabOTHI OTIPEeeIsIeTCs CIeAYIOINMHI METOTUIECKUMHE YKa3aHMSIMH:
CaMOCTOATENbHAS pabOTHI IIPOBOANTCS B Ay INTOPHIX, OTBEICHHBIX JJIS1 CAMOCTOSTEIBHOM paboThl 00yJaromxcs,
100 B JOMAIITHUX yCIIOBHSX.
BEITIOJTHEHNE JOKJIAa M MIPE3CHTAIlNH OCYIIECTBISCTCS B COOTBETCTBHH C BapHaHTOM, HOMEP KOTOPOTO OTpese-
JISIeTCS TI0 CIIUCKY CTYACHTOB B TPYIIIIE;
JIOKJIaJ ¥ MPE3CHTALUAIIPUHIMAETCS B SJIEKTPOHHOM BHUJIE.
3aTeM Ha OJTHOM U3 3aHITUI3aCIyIMBAECTCS JOKIA;
OCYIIECTBIISICTCSI TMPOBEPKA CAMOCTOSATECIBHONH pabOThI, YKa3bIBAIOTCS 3aMmeuyaHus, TpeOyromme nopabotku. B
JKypHaJie MpenojaBaTellb AeJIaeT COOTBETCTBYIOIIUE 3aIUCH.



[Ipunoxenue 3

OIMMCAHHUE MATEPUAJIbHO-TEXHUYECKOH BA3BI I10 JUCLUIIIMHE

I'eoxumus u reopusuka onocgepol

HaunmenoBanue cienuaibHBIX
TIOMEILEHNI

OCHaH_[eHHOCTI) CIICIHAJIBHBIX ITOMCII] SHUM

Y4eOHast ayquTOpus s
MIPOBEICHUS 3aHITHIA
JIEKIIMOHHOI'O TUIIA

VYueOnast ~ aymuropust IS
3aHSTHI CEMUHAPCKOTO THIIA
VYueOnast ~ aymutopust s
TPYIIOBBIX ¥ WHIWBUIYATBHBIX
KOHCYJIbTaIui

VYueOnast ~ aymuropust s
KypCOBOTO  TPOCKTHPOBAHHSI
(BBITIOJTHEHUSI KYPCOBBIX paloT)
VYueOnast ~ aymutopust s
TEKYILEro KOHTPOJIS U

HpOMe)KyTO‘IHOﬁ arrecrauuu

b 424

Jocka, pabouee MECTO MpeEnoaaBaTesis, KOMIUIEKT CTOJIOB U CTYJIbEB I 00yUaroIIuXcs,
KOMIUIEKT MYJIbTUMEIUHHOTO 000PYIOBaHUS C SKPAHOM, CTEH/IBI «Pa3BHUTHE JKUBOTHOT O
MHpa Ha 3eMJie», cTeH ] «I'eoOXpOHOMorniecKas TabInIa.

Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus
pacrpocTtpaHseMoe IPOrpaMMHOe 00ECIICUEHHE.

b 210

Jocka, pabouee MECTO MpEnoaaBaTess, KOMIUIEKT CTOJIOB U CTYJIbEB I 00yUaroIInXcs,
KOMIUIEKT MYJIBTUMETUHHOTO 000PYIOBAHUS C IKPAHOM.

Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus
pacrpocTpaHseMoe IPOrpaMMHOe 00ECIICUCHHUE.

U CcBOOOIHO

U CcBOOOIHO

[Tomerenue JUIS
CaMOoCTOSATENBHOM PaboThI

B-202

bubauoreka

YnuranbHbIi 341

PaGouece  MecTOo  aJAMUHHMCTpAaTopa,  KOMIBIOTEpHas  Mebeab,  KOMIIBIOTEP
aZMUHKCTpaTopa, 11 mepcoHa bHBIX KOMITBIOTEPOB, 3 MPUHTEPA, BUACOYBEIHUNTEND.
Cmucok TIO: Windows, Microsoft Office, Kaspersky Antivirus u cBOOOIHO
pacIpocTpaHseMoe MPOrpaMMHoe 00eCIIEUueHHE.

C BO3MOXHOCTBHIO TOAKIIOUEHHsT K ceTH «VIHTepHeT» M o0ecrnedeHHeM JOCTyla B
SJIEKTPOHHYIO MH(POPMAIHOHHO-00pa30BaTEIBHYIO CPENY OPTaHH3aIINH.




ITepeuens

IIpunoxenue 4

HNEPUOUYECKUX U3JaHUH, PEKOMEHYEMBIi 10 NUCIUIIINHE
«I'eoxumus u reodusuka 6uochepnn

HanmenoBanue

Hanuuue gocryna

Arpoxumust / XypH. uznaercs noj pyk. Ora-aus 6noi. Hayk PAH ;
[t pen. B. H. Kynespos]. CM. )XypH. 3a IOCTIeTHHAE TISTh JIET B YHT.
3aJie, OCTalbHbIe B KHUTOXpaHeHuu. - C utons 2016 1. KypH. HE
BBIITUCHIBACTCS.

Yuraneasiii 3a51 ®PTBOY BO Bsarckuii TATY

IMouBoBeneHue : xXypH. / yupeaurens Poc. akan. Hayk; [penkon.: C.
A. lllo6a (ta1. pexa.) u ap.]. CM. )KypH. 3a IMOCIICHHE MATh JET B YUT.
3ajie, OCTaJIbHbIC - B KHUTOXPaHCHHUH.

Yuraneasiii 3a51 ®PTBOY BO Bsarckuii TATY

TeopeTnyeckasi U NPUKJIATHASA IKOJOTHA : OOIIECTB.-HAYY. KYPH.
/ yupenurens OOO "Uzn. nom "Kamepron" ; [penkoi.: T. 5.
AnmxmuHa (D1 pef.) u ap.]. Cu. xkypH. 32 2007 r. Ne 1-3; 2008 r. Ne
1-4; 2009 r. Ne 1-4; 2010 r. Ne 1-3; B cripaB.-0ubIMorp. oTAene,
OCTaJIbHBIE - B UUT. 3aJIe U KHUroxpaneHuu. - C utons 2016 r. xKypH.
HEC BBIKCHIBACTCSI.

Yuraneasii 3a51 PTBOY BO Bsarckuii TATY

DKOJI0TruA U MPOMBINIJIEHHOCTHh Poccnn : Hayy. xypH. /
yupenurenu : Poc. akan. Hayk, Hai. uccnen. TexHoi. yH-T
"MUCuC", 3A0 "Kansuc" ; [penkomn.: B. JI. Kaneuep (ri1. pen.) u
Ip.]. CM. XypH. 3a ITOCTIeTHHUE TIATH JIET B UHT. 3aJie, OCTAIbHEIC-B
KHUTOXPaHCHHUH.

Yuraneuseiii 3a1 PT'BOY BO Bsarckuii TATY

Teoxumus [DekTpoHHBIN pecypce]: )kypH. / DenepanibHOe
rOCyZIapCTBEHHOE YHUTAPHOE MPEINPHUATHE « AKaJeMUISCKUi
HAy4HO-HCCIIEI0BATENILCKHI, TPOM3BOACTBEHO-NOINHPAPHISCKU 1
KHUTOPACIPOCTPAHUTEILHBIN IIEHTP «Haykan»

Hayu4nas snekTpoHHast OnbinoTeka Pesxum
JIOCTyTIa:
https://elibrary.ru/title _about.asp?id=7767

Ipupona [DnexTpoHHbI pecypc]: xypH. / PenepanbHoe
roCyapCTBEHHOE YHUTApHOE MpeIIpUsiTHe «AKaJeMUUeCKuil
Hay4HO-HCCIICI0BATEIILCKHMI, TPOM3BOACTBEHO-NIOJINHpApHIECKUHN 1
KHUTOPacHpoCTpaHUTeNbHbIH HeHTp «Haykan»

Hayunas snektponHas Oubnnoreka Pexum
JOCTyIa:
https://elibrary.ru/title_about.asp?id=7957

"BecTHuK BopoHekcKOro rocy1apcTBeHHOI0 YHHBEPCHTETA.
Cepus: I'eorpadus. I'eodkonorus BI'Y (Boponexckuit
roCyIapCcTBEHHBIN yHUBepcuTeT) Britouen

9BC «Jlanp» Pexxum gocryna:
OBbC UznparenscTBa «Jlanp"

«BectHuk MockoBckoro ynusepeurera. Cepusi: bnonorus»
(MI'Y um. M.B. JlomoHOCOBA)

Hayunas anextponHas 6ubnuoreka Pesxxum
JIOCTyTIa:
https://elibrary.ru/title about.asp?id=8371

OdunmansHple U3TaHMS, CIpaBOYHO-OMOIMOrpaduueckne u3gaHus, npodeccHoHaNbHbIE 0a3bl TaHHBIX,
UH()OPMALMOHHO-CIIPABOYHBIE M MOUCKOBBIE CHUCTEMbl M HHBbIE HH(POPMAIMOHHBIE PECYpPCHl MPEACTABICHBI B
npwioxkeHnn 10a oCHOBHOH TpodecCHOHaIbHONW 00pa3oBaTENbHONH MPOTpaMMBI TI0 HAIMpPABJICHUIO TOATOTOBKH

06.03.01 buosorus.
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