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MNOACHUTEJIBHASA 3AIINCKA

K coBpemeHHOMY cHenuamucTy OOLIECTBO MNPEABSBIAET IIHPOKHUH
nepeyeHb TpPeOOBaHMM, CpelM KOTOPBIX HEMAIIOBAXHOE 3HAYCHHUE HMEET
HaJlMYN€ Yy BBIIYCKHUKOB OINpPEICICHHBIX CIIOCOOHOCTEH W YMCEHHUS
CaMOCTOATENPHO  NOOBIBaTH  3HAHUS W3  PA3IWYHBIX  HMCTOYHHKOB,
CHCTEMaTH3HPOBATh MOIyYCHHYIO HH(OPMAIUIO, AaBaTh OLEHKY KOHKPETHOH
curyanud. POpMHPOBAHHE TAaKOTO YMEHHS MPOUCXOJUT B TEYEHHUE BCETO
neprosa o0y4eHHs 4epe3 OpraHH3aluI0 CaMOCTOATENbHON paboTsl. [Ipomecc
CaMOCTOATENLHOM pPabOThl TO3BOJSIET SPKO INPOSBUTHCS WHIUBHIYAIbHBIM
CIOCOOHOCTSIM ~ JIMYHOCTU. TONBKO dYepe3 CaMOCTOSTENbHYI0 paboTy
oOyuaromuiics MOXET CTaTh BBICOKOKBAJIH(UIIMPOBAHHBIM KOMIETEHTHBIM
CHELHUAIUCTOM, CIIOCOOHBIM K IIOCTOSIHHOMY NPO()eCCHOHAIIEHOMY POCTY.

3ara4n caMOCTOSTeIbHOM paboThI:

- CHCTEMaTU3alus U 3aKpEIICHUE MOyYEHHBIX TEOPETUIECKUX 3HAHUH
U MIPaKTUYECKUX YMEHHUH CTYJEHTOB;

- yriryOJieHne U pacIIMpeHne TeOPETHUECKUX 3HAHNH;

- pa3BUTHE TO3HABATEIHHBIX CIIOCOOHOCTEH N aKTHBHOCTH: TBOPYECKOMH
MHHUIHATHBBI, CAMOCTOATENBHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

- (opMHpOBaHHE CAMOCTOSITEIFHOCTH MBIIUICHHS, CIIOCOOHOCTEH K
CaMOPAa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3alINY;

- pa3BUTHE UCCIIEIOBATEIbCKUX YMEHH;

- HCIONB30BaHME MaTepHajia, COOPaHHOTO M TOJY4YEHHOTO B XOJI€
CaMOCTOSTENBHBIX 3aHATHH, UI1 3(P(PEKTHUBHON MOATOTOBKHM K HTOTOBBIM
3a4eTaM U MOCIEAYIOIIEr0 OCBOEHHS MPOrpaMMbl MOATOTOBKH CIIEUAITUCTOB
CPEJHEro 3BEHa.

CamocrosiTesnbHas padoTa SBISIETCS OJHUM U3 BHJIOB y4eOHBIX 3aHATHH
W TpeAroyaraeT akTHBHYIO pOJb OOydalomerocs B €€ IJIaHUPOBaHWH,
OCYILECTBIIEHHH U KOHTPOJIE.

CamocrositenibHass pabota sBJsIeTCsT 00s3aTENbHON Uit Ka)JI0ro
obyuaromerocs.  CamocrtosiTenbHass  paboTa  MOXKET  OCYIIECTBISATHCS
WHANBUAYIBHO WM TPYNIaMH OOydJaloMMXCsS B 3aBUCHMOCTH OT IIEJH,
o0beMa, KOHKPETHOH TEMaTHKH CaMOCTOSTEIbHON  paboThl, ypPOBHSA
CJIOHOCTH, YPOBHS YMEHHUI 00yJaromImxcsl.

BrinonHenue mo00ro BHIa CaMOCTOSTEIbHOW pabOTHI INperrmosaraeTt
MPOXOKACHUE CIETYIOIUX ATAIOB:

- olpezieIeHue LeJIM CaMOCTOSATENLHOM paboThl;
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- KOHKpETH3aIusl T03HABATEIbHON (TIPOOJIEMHOW WM TMPaKTUIECKOMN)
3a/1a4n;
- CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITEIBHOM pPadoTe IO PEHICHUI0

TIOCTaBJICHHOH TN BEIOPaHHOM 3a7auu;

- BEIOOp aZeKBaTHOTO CIOCO0a ACHCTBUH, BEIYIIETO K PEIICHUIO 3a1aun

(BBIOOD IyTeH M CPEJCTB IS €€ PEIICHHUS);

- TUTAHUPOBAaHKUE (CaMOCTOSITEIBHO WM C IMOMOIIBIO MpernojaBaTess)

CaMOCTOSATEIFHOU paOOTHI 110 PEIICHUIO 3a/Ia4H;

- peanu3alys IporpaMMEbI BEITIOHEHHS CAMOCTOSTEIILHOU PaOOTHI.

IIpy BO3HUKHOBEHUHM 3aTPYAHEHUN BBHITIOJHEHHUS] CAMOCTOSITEIbHON
paboTsl Bbl MokeTe 00paTuThes 3a KOHCYJIbTAlMEH K MPEroaaBaTeio.

KoHTponbs pe3ynbTaToB BHEAyIHTOPHOW CaMOCTOSATEIFHOW pPabOTHI
CTYACHTOB MOJKET OCYIICCTBIISTHCS B TIPEAETaxX BPEMEHH, OTBEICHHOTO Ha
o0s13aTenpHBIC YIeOHBIC 3aHATHS M BHEAYTUTOPHYIO CAMOCTOSTENEHYIO paboTy
CTYACHTOB IO y4eOHOW IWCHUIUIMHE, MOXXET IPOXOINTH B INHCHMECHHOM,
YCTHOM WJIA CMEIIaHHOH (opMe.

B kadectBe (GopM W  METOAOB KOHTPOJS  BHEAYIAUTOPHOU
CaMOCTOATENbHOM pabOThl CTYJCHTOB MOTYT OBITh HCIIOJIb30BaHBI: MPOBEPKA
BBIIIOJTHEHHOU paboTsl MpETOoaaBaTEeIIEM, CEMHUHApPCKUeE 3aHATHS,
KOJIJIOKBUYMBI, TECTUPOBAHUEC, CAMOOTYCTHI, KOHTPOJILHBLIC paGOTLI, 3aiuTa
TBOPYECKUX paboT, 3a4eTHl, SK3aMEH.

Kpumepusamu OYeHKU pe3yibmamos 6HeAyOUMoOpHOU
CAMOCMOAMENbHOU PAbOMbl AGNAIOMCL:

- YPOBEHb OCBOCHHS y4eOHOTO MaTepHaa,;
- YMEHHE WCIONB30BaTh TEOPETUYCCKHAE 3HAHUS TIPHU BBIIOJIHEHUH

MPaKTUYECKHUX 3a]1a9;

- c(hOpPMHPOBAHHOCTH O0IICYICOHBIX YMEHU;
- 000CHOBAaHHOCTB M YETKOCTh U3JIOKEHHUS OTBETA;
odopmIieHHEe MaTepHala B COOTBETCTBUH C TPEOOBaHUSIMHU

Obuiue Kpumepuu oyeHKU camocmoameabHol padomal
CaMmocrosiTenbHass  paboTa  CTYIACHTOB  OIICHUBACTCS  COTJIACHO

CIEIYIOUINM KPUTEPHIM:
OreHKa «5» BBICTABIISIETCSI CTY/ACHTY, €CIIH:



- coJZiepikaHne pPabOTBl COOTBETCTBYET 3aJaHHON TEMaTHWKE, CTYACHT
MOKa3bIBaCT CHUCTEMHBIC W TOJHBIC 3HAHUS M YMEHHUS IO JaHHOMY
BOIIPOCY;

- pabora  odopmieHa B  COOTBETCTBHH C  PEKOMEHAAIMSIMHU
MPETIOIaBaTENs;

- 00beM pabOoThl COOTBETCTBYET 3alaHHOMY;

- paboTa BBINOJIHEHA TOYHO B CPOK, YKa3aHHBIH MTpenogaBaTeseM.
OneHka «4» BBICTABIISIETCSI CTY/ACHTY, €CIIH:

- coJiepkaHue padoThl COOTBETCTBYET 3a/laHHOW TEMaTHKE;

- CTYZICHT JOITyCKaeT HEeOOJIbIINE HETOYHOCTH MJIM HEKOTOPHIE OLIHOKH B
JITAHHOM BOIIPOCE;

- B 0()OpMIICHUH PaOOTHI JOIYIIECHbI HETOYHOCTH;

- 00beM pabOTBl COOTBETCTBYET 3aJaHHOMY WJIHM HE3HAYUTEIHHO
MEHBIIIE;

- paboTa cnaHa B CPOK, yKa3aHHBIM IpPEToaBaTesieM, HIN MO3XKe, HO He
Oonee uem Ha 1-2 mHS.

OreHka «3» BBICTABISIETCS CTYACHTY, €CIIH:

- coJiepkaHue paboThl COOTBETCTBYET 33/IaHHOM TeMaTHKe, HO B padoTe
OTCYTCTBYIOT 3HAUMTEJIbHBIE DJIEMEHTHI 110 COJCPIKAHHIO PabOThI HIIH
Marepuaq O TeMe H3JIOKEH HEJIOTMYHO, HEYETKO MPEACTaBICHO
OCHOBHOE COJIepKaHHe BONpoca;

- pabota opopmIieHa ¢ omHOKaMu B 0(OPMIICHHH;

- 00beM paboThl 3HAYUTEITLHO MEHBIIE 33/IaHHOTO;

— paboTa caHa ¢ OImo3/1aHUEeM B CPOKaxX Ha 5-6 ITHEH.

OreHka «2» BBICTABISIETCSI CTYACHTY, €CIIH:

- HE PacKpbITa OCHOBHAS TeMa PabOThI;

- odopmirenne paboTH HE COOTBETCTBYET TPEOOBAHHUS IIPETIOABATEIS;

- 00BeM pabOThI HE COOTBETCTBYET 3aJaHHOMY;,

- paboTa ciaHa ¢ OrMmo3JAaHUueM B CPOKaxX OOJIbIIe YeM 7 THEH.

3aganus A caMoCTOATeILHOIi BHeayIUTOPHOIi padoThI CTYAEHTOB:

J1s oBnageHus J1s 3akpenieHus 1 Jast popMupoBaHHS YMEHHUI:
3HAHHSIMH: cucTeMAaTH3aAIUN
3HAHMM:
UreHnne Tekcra | Pabora ¢ xoHcmekToM | Pemrenwe 3amad u  ynpaxHEHHUN
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(koHCTIEKTa, y4eOHUKa, | JEKIUU o 00pa3iy
MEPBOMCTOYHHKA,
JOTIOJIHUTEIBHOMN
JUTEPATYPHI)
CocraBnenne  miana | [loBropHas pabora Hajx | PemieHme BapuaHTHBIX 3a3j7a4 U
TEeKcTa yueOHBIM MaTEepHAIOM yIpaXHEHUH
I'paduueckoe CocraBneHue IUIaHa W | BwinonHeHue yepTexel, cxem
n300pakeHne TE3UCOB OTBETA
CTPYKTYPBI TEKCTa
Koncnexruposanue CocrasneHne Tabmur | Bemmonxenue pacdeTHo-
TEKCTa TUTS CHUCTEMAaTH3alluN | TpaguyecKux padboT

y4eOHOTo MaTepuana
Pa6ota co cnoBapsimu | M3ydeHue HOpMaTHBHBIX | Perrenue CUTYAIMOHHBIX
1 CIIpaBOYHUKaMHU MaTepuraioB MpON3BOJACTBCHHBIX

(mpodeccronanbHBIX) 33134

Pa6ota ¢ | OrBetsl Ha KOHTpONIBHBIE | [ToATrOTOBKA K 1€IOBBIM HTpamM

HOPMAaTHBHBIMH BOIIPOCEHI

JOKyMEHTaMH

Y4ebHO- AHanuTtnuyeckas IIpoexTupoBanue u

Uccle0BaTeNnbCKast 00paboTKa TeKcTa MO/JICIUPOBAaHUE PA3HBIX BUIOB U

pabota KOMIIOHEHTOB TpohecCHOHATTEHOM
JeSITeIbHOCTH

Wcnons3oBanue aynuo- | Ilogroroska coobmiennii | [Toaroroska KYPCOBBIX u

u BHUJICO3AMMCEH, | K  BBICTYIUICHHIO  Ha | JTUIUIOMHBIX pa0oT (IPOEKTOB)

KOMITBIOTEPHO ceMuHape, KOH(QepeHIINN

TeXHUKH, HTEepHET M

ap.

Co3manne  ¢uubpMmoB, | [logroroBka pedepaTtoB, | DKCIIEpUMEHTAIHHO-

MYJIbTUMEANHHBIX JTOKJIaJIOB KOHCTPYKTOPCKasi paboTa

MPE3EHTALNH. Cocrapienune ONBITHO-IKCTIEpUMEHTAITbHAS
oubmuorpadum pabota

TectupoBanue u ap.

VYnpaxxHeHue Ha TpeHaxepe

YHpa)KHCHI/IH CIHOPTUBHO-

03JI0POBUTECIIBHOI'O XapaKTepa

PednexcuBHBIHA aHaJIn3

Mpo(eCCHOHATBHBIX YMEHHH, C




HCIIOJIb30BAHHUEM ayano
BUACOTEXHUKHU U IP.

nu

BUJIbI 3AJAHUIM 1151 CAMOCTOSITEJIbHOM
BHEAYJUTOPHOM PABOTBI

1. PekoMeHAA1 MM 110 BBINOJHEHHIO CAMOCTOSATEIbHOM padoThI

Jisi  BBIIONHEHWS  CaMOCTOATENFHOW — paboTBl  HE0OXOoAMMO
MOJIF30BATECSL  YIEOHOH JHTEepaTypod, KOTOpas TMpeio’keHa B CIIHCKE
pexkoMeHayeMoil  nmuTeparypel, VHTepHeT-pecypcaMM WM APYTUMH
HCTOYHUKAMHU 110 YCMOTPEHHIO CTYICHTA.

CamocrostenpHass pabora paccuMTaHa Ha pa3Hble  YPOBHH
MBICIIUTENILHON JEATeIbHOCTU. BEITIONHEHHas paboTa MO3BOJUT MPUOOPECTH
HE TOJBKO 3HAHWS, HO M YMEHHS, HAaBBIKM, a TakXe BBIPaOOTaTh CBOIO
METOAMKY IIOATOTOBKH, YTO OYCHb BAKHO B JallbHEHIIIEM IpoIiecce O0yIeHUS.

CamocrosrenbHas paboTa, Kak IpaBUIO, IMEET TBOPUCCKUH XapaKTep
U BBINOJNHSETCS HA TPETbEM YPOBHE Pa3BUTUSA  CaMOCTOSITENILHOM
MO3HABATEIIFHOW NEATETHHOCTH. B mporecce 0o0ydeHHS CaMOCTOSTEIbHAs
pabora HOCHUT XapakTep NPaKTUIECKON JEATETBHOCTH C Y4eOHOH
JTUTEPATypoO U KOMIBIOTEPHBIMU 0Oazamu JaHHBIX. OOydaroniuecst JOJHKHBI
YMETb COCTaBJATh CXEMBbI, TaOJMIBl IO TEKCTy JIEKUUH U y4eOHOil
JUTEpaType, TOTOBUTH pedepar Mo 3aJaHHON TeMe, COCTaBIATh MHCHMEHHBIN
KOHCIIEKT TJIaBBl WJIM pa3fieia, BBIIOIHITh yNPaKHEHHS, a TaKXKe BBIOIHATH
TBOPYECKHE 3a1aHUSI.

Kaxxaplii CTyIeHT [OJDKEH HMMETh OTYETHOCTh O BBIIOJHEHHOU
pabore. [Imsa 3Toro mpemiaraeTcss BECTH OTACIBHYIO TETpanb, Tae OymyT
BBIIIOJIHATHCS BCE 3aAaHUS.

Ha camocrosrenpHyto paboTy mo ydeOHOMY ImiaHy oTtBogutcs 20
yacoB. JlaHHBIH 00BEM BpEeMEHM paclpeesieH MO TeMaM B COOTBETCTBHHU C
Tabmunei 1:

Tab6muma 1.

Ne 1 Ha3BaHHeE TEMBI

Tema n BHI caMOCTOATEILHOM
padoThI

Koanuect
0 4acoB

1. OpranusMm u cpeza

e Pabora ¢ KOHCIIEKTOM;
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Brinonnenue qoManrseii padboThl

2 Coo01mecTBa 1 MOMYJIALUN e Pa0ora ¢ KOHCIEKTOM;
BrimonHeHue qomMansei paboTh
3 DKOCUCTEMBI e Pabora ¢ KOHCIIEKTOM;
BrinonHeHue fomMansei paboTh
4 OO6mue BOTIPOCHI ®  COCTaBJIEHHE OTMOPHBIX
MIPHUPOAOTIOIH30BAHUS KOHCIIEKTOB
(KOHCTIEKTHpPOBaHHUE
yueOHHKa) 110 TeMe:
“PaninoHanbHOE
TIPUPOIOTIOIH30BAHUE)
5 OKOJIOTHYEeCKHE  CBS3U ®  COCTaBJCHHE ONOPHBIX
qeJoBeKa KOHCIICKTOB
(KOHCIIEKTHpPOBAaHUE
y4eOHHKa) 110 TeMe.
COCTaBIIEHUE OMOPHBIX
KOHCIICKTOB
6 DKoJiornueckas e Pabora ¢ KOHCIIEKTOM;
JneMorpadust Brmonaenue noManraeii padboThI

7 DKonornyeckue MpoOIeMBI e PaboTa c KOHCIIEKTOM;

U UX pEIICHUSI Brmonaenne JIOMaIrHeH
paboTEL.

8 [IpaBoBsIe ACTICKTHI e Pa6oTa c KOHCIIEKTOM;
3KOJIOTMH. Brinonxenue JIOMallHeR
JKonorn4eckoe npaso. paboThI.

9 O6pa3 KHU3HU u e Pabora ¢ KOHCIIEKTOM;

OKpYy’Karomias cpena BrlinosHeHHe qOMAaIHed padboThI.

10 DKOJIOTHS ¥ 3JI0POBHE e Pafora c KOHCTIEKTOM;

BrimonHenue qomamniHeit paboThI.




Bcero

20

Tema 1. Opranusm u cpeja.

3aganue Nel:PaGora ¢ KOHCIIEKTOM

1 Lens 3agaHus:

VYrayOrneHne 3HaHUH 10 TeMe 3aHATHSL.

2 KonyecTBO 4acoB Ha BBIIOJIHEHUE 249aca

3 Tekcr 3aganus.

Brimonnenue MHAWBUAYAJTBbHOTO IOMAIIHETO 3a1aHUA:

Ompenenure, k KakuM (dakTopam cpeasl  (aOMOTHUECKHM,

OMOTHYECKUM WJIM aHTPOTIOTEHHBIM) MOKHO OTHECTH: XMITHUYECTBO, BEIPYOKY
JIECOB, BJIAKHOCTh BO3/AyXa, TEMIIEpaTypy BO3IyXa, IApa3sHTH3M, CBET,
CTPOUTENBCTBO  3[aHMH, JaBIE€HHE BO3AyXa, KOHKYPCHIMIO, BBIOpOC
YTJIEKUCIIOTO ra3a 3aBOJlaMH, COJICHOCTh BOJIBI.

2. Beibepure nmpaBuIbHOE ONpPEETICHNE 3aKOHA OTPAaHUIUBAONIETO (PaKTopa:
a) ONTHMaJIbHOE 3HAaUYeHHE (pakTopa HanOoIee BaXKHO IJIsl OPTraHU3Ma;

0) u3 Bcex (HaKTOPOB, NEHCTBYIOIIMX HAa OpPraHW3M, Hanboyiee BaKeH TOT,
3Ha4YeHHEe KOTOPOTro OOJIbIIe BCEro OTKIOHIETCS OT ONTUMAJIbHOTO;

B) U3 Bcex (haKTOpoB, JAEHCTBYIOIIMX HAa OpraHuW3M, HauOojiee Ba)KE€H TOT,
3Ha4YeHHEe KOTOPOTO MEHBIIIE BCET'0 OTKIOHSAETCA OT ONTUMAIIBHOTO.

3. B xax1a0M U3 MpeIoKeHHBIX MPUMEPOB BBIOEpPHUTE TOT (HAaKTOP, KOTOPBIH
MOXHO CYMTATh OTPAHUYUBAIONINM, T.€. HE IIO3BOJISIIONIMM OpraHW3MaM
CYIIECTBOBATh B IIPEAJIAraeMbIX YCIOBHSAX: a) JUI pacTeHWH B OKeaHe Ha
riryouse 6000 M: Bofa; TemIieparypa; YrIeKUCIBIN Ta3; COJICHOCTh BOJIBL; CBET;
6) U1 pacTeHHH B IMyCTBHIHE JIETOM: TEMIIEPATypa; CBET; BOJA;

B) IUI1 CKBOpIa 3WUMOM B IIOJIMOCKOBHOM JieCy: TeMIlepaTypa; IIHIa;
KHCJIOPOJ; BIaXKHOCTH BO3/yXa; CBET;

I) Ui peYHOil OOBIKHOBEHHOW IIyKHM B UepHOM MOpe: TeMIeparypa; CBET;
IUIA; COJIEHOCTh BOJBI; KUCIOPOT;

) nns kabaHa 3UMOM B CEBEpHOW Taiire: TeMmIeparypa; CBET; KHUCIOPOI;
BIIKHOCTH BO3/TyXa; BEICOTAa CHEKHOTO TIOKPOBA.

4. Kakoe M3 IepeyHCIIeHHBIX BELIECTB ¢ HAHOOJbLIEH BEPOSTHOCTHIO OyaeT
JMMUTHPOBATh POCT IIIEHUNbI Ha rosie? BriOepuTe NMpaBHIBHBIA OTBET: a)
YTJIEKHUCIbIH ras; 0) KucIopoI;
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B) TEIUH; T') HOHBI KaJIus; 1) Ta3000pa3HbIi a30T.
5. Bribepure pakTop, KOTOPHIN HE SABIACTCSA OTPaHMYUBAIOMIAM JJIS OBCa Ha
Tose:
a) o0mIIe BOJIBI,
0) oOmTie HUTPATOB;
B) HEXBaTKa BOJBI,
I') HEXBaTKa MOHOB KaJlus;
) BBICOKasi KOHIICHTPAllUs MBIIIbsIKa B [TOYBE;
€) HU3Kas KOHLIEHTPAIUsI MBIIIbSIKA B IOYBE;
K) BBICOKAsi KOHIIEHTPALMs HOHOB CBHHIIA B TIOUBE.
6. Nadyzopuii-Tydenex IOMECTHIIN B 3aKPHITYIO IPOOHPKY € TPEABAPUTEIHEHO
MPOKUIISIYEHHON M OXJaXICHHOM [0 KOMHAaTHOM TeMIEpaTypbl BOJOH,
coJieprKaled MUy U1 3TUX npocteimux. Kak BbI Jymaere, 4To MpOU30HAeT
¢ nH(py30puamu ganbie? [Touemy?
7. V3 nepednciaeHHbIX BUJIOB pacTEHUI:
a) O/lyBaHYHK JIEKapCTBEHHBIH; 0) miayH OyJaBOBHUIHBII;
B) MOJOPOKHUK OOJIBINION; I') TaHABIN MalcKui

Bribepure: 1. Haubosiee ycTOHUYMBBIM K BBITANTHIBAHHIO (pEKpeallMOHHAS
Harpyska).
2. HauMeHee yCTOMUYUBHIN K BBITAIITBIBAHUIO.
8. (*)PebsTa pemmiu 03eNeHUTh TEPPUTOPHUIO MIKOJIBI M MTOCATUTh AIUICI0 W3
ereif. B yecxo3e MM paspenmiM BBIKONATH €M B JieCy, HO HOCOBETOBAJIH
Opath MoJO/BIE pacTeHus! C MpocekH. PedsdTa He MociIymaniuch U BBIKOIAIH
e B riryOune neca. [locamumu Mx IpaBWIBHO, HO Yepe3 HEKOTOpOe BpeMs
3aMETWIIH, YTO XBOS eJleil moOypelia n Havyasa ocenarkes. Jlaiite o0bscHeHue
OTIHMCaHHOTO SBJICHHUS.
9. (*) ns cTuMynupoBaHHs pocTa Jy0a B BBICOTY COBMECTHO C HHM
BBIpAIIMBAIOT  JIpyrHe Topoasl (Tak Ha3bplBaeMblii moxaroH). Kakue
0COOEHHOCTH OHOJOruM ay0a HCIOJIB3YIOTCS B 3TOM Merone? OObscHUTE,
Kakoe 3Ha4eHHUe IS JIECHOM MPOMBIIUICHHOCTH uMeeT Takoi mpuem. 10. (¥)
MoxerT 11 0JTH (aKTOop IMOJTHOCTHI0 KOMIIEHCHPOBATh AEHCTBUE PYrOTO
4 ®OpMBI KOHTPOJIS:

BricTyruieHne Ha 3aHATHH / CEMHUHApCKOM 3aHSATHH
5 Kpurepuu OLIeHKH:

1. AKTyasbHOCTB, TIIyOHHA, HAYyYHOCTh TEOPETUUECKOT0 MaTepHaa.

2. YeTKoCTh BBICTYIUICHUS, YPOBEHb CAMOCTOSTETILHOCTH
3. Ucnionp30BaHme MyIbTUMEANHHON IPE3EHTALINH, €€ Ka4eCTBO
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Tema 2. Coo011ecTBa U MOMYJISIINHU.

1 Llens 3aganus:

VYranyOrieHne 3HaHUH 10 TeMe 3aHATHSL.
2 KonnyecTBO 4acoB Ha BBHINOJIHEHUE 2 Yaca

3 Tekcr 3amanus.
1. Ha3oBure TuUm OHOTHYECKMX OTHOUIEHHH, KOTOPBIM dYalle BCETO

NPOSIBISIETCS. B IPUPOJIC NIPU B3aMMOJICHCTBHU CIEAYIOIUX Tap OpraHU3MOB:
Bouk — 3as111, KOpoBa — KyK-HaBO3HHK, JIECHAst MBIIIb — Y0 (PKEeJy.Ib), AATel —
JWYMHKA KOPOEea, PhDKasi JIECHas ITOJICBKA — JIECHAsI MBIIIb, PBDKUIT MypaBei —
TYCEHUIIA IMSACHUIBI, OHAATpa (BOASHASI KpbICca) — IMOJIEBKA, COMKA — PBDKHNA
MypaBei, B3poclias elb — IMPOPOCTOK Oepesbl, Oenmplid Tpubd — e, Tpud
TPYTOBUK — Oepe3a, rpud MEeHUIWIT — OaKTepuH, KyKypy3a — 00K TOJIEBOH,
YeJIOBEK — aCKapuaa, BOJK — JOXK/IEBOH 4epBb, CTPEKO3a — MypaBe, CTpeKo3a
— MyXa, Kapach — KapIl, I1aKai — JIeB, m4eja — JIUma.

2. HazoBuTe THIBI OMOTHYECKHX OTHOIICHHH, KOTOPBhIE MOTYT NPOSIBISTHCS B
NPUPOJIE PU B3aUMOJICHCTBHY Mapbl OPraHU3MOB:

a) KopoBa — 4enoBeK; 0) OONBIIONW MECTphI ASITEN — ellb; B) KHUIIEYHAs
MaJloyka — 4eJIOBEK; I') phlOa-IpuiInIIana — akyJsia; 1) T — PeDKUI MypaBei; e)
Hae3JHUK-TPUXOTpaMMa — Sila KamyCTHOW OENSHKH; JX) MyXa KTBIpb —
KOMHATHasi MyXa; 3) YeJIOBEK — KPOBOCOCYIINI KOMap; M) TPBI3yH IIeCUaHKa —
cakcayJibHas COWKa; K) JIoch — Oellka; J) elb — TyCeHHIa CHOMPCKOTrO
IIENKOTPSI/Ia; M) BOJIK — BOPOH.

3. U3 mpeanoXeHHOTo CIMCKa COCTAaBbTE Mapbhl OPraHU3MOB, KOTOpHIE B
NPUPOJIE MOTYT KOHKYPHPOBATh MEXY CO00i (Ha3BaHHsI OPraHM3MOB MOXHO
UCIIOJIb30BaTh TOJBKO OJMH pa3). Enb 0ObIKHOBEHHAsI, BOJIK, BACHJICK CHHMH,
rajfoka OOBIKHOBEHHas, IMOJIEBas MbIllIb, OJEHb EBPOINEHCKHM, MNIICHUIa,
BOpOHA cepas, JHCUIla OOBIKHOBEHHAs, TIpay, XOMSK OOBIKHOBEHHBIH,
TOPHOCTaH, J10Ch, Oepe3a MOBHUCIIAsL.

4. Kak BBl Jymaere, Kakue OTHOIICHHS C OpPraHW3MaMH, IMOCTaBIISIOIIMMU
YeJIOBEeKY NPOJYKTHl IHMTaHMs, Oo0jee BBITOJHBI JUIS CaMOro 4YeJoBeKa —
XHUIIHUYECTBO WM MyTyanu3M? OObSICHHUTE MOYeMy.

5. IlpumepoM Kakoro THIIa OTHOUIEHWH SBIISETCS PaCTHUTEIHHOSIHOCTH?
Bribepure npaBriIbHBINA OTBET: @) Mapa3uT — XO3IMH; 0) XHIIHUK — >KEpPTBa,
B) HEHTpann3M; T') KOMMEHCAIIN3M;

1) cuMOM03 (MyTyasau3m).
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6. Bribepute npaBuiibHOE yTBepxkaAeHHE. [Tyxoeasr — 310!

a) XUITHUKY, 0) PHOOMAPA3UTHL, B) SKTOMAPA3HTHL.

7. Hna HelTpanu3sMa XapakTEpHO OTCYTCTBUE HENOCPEICTBEHHOM CBA3M
MeXIOy BuaaMu B coobOmectBe. OpHako, B IOOOM  coolmiecTse
OTIOCPEIOBAaHHO BCE BHIBI CBs3aHbl. OOBIACHWUTE, KaK HEUTPaIbHBIC BHIBI,
HarmpuMmep Jock W Oelika, OIOCPENOBAaHHO BIMSIOT APYr Ha Jjapyra. 8.
CocraBpTe TabnMIly, BEIOpaB MpeuiaraeMble MOHITHSL M COOTBETCTBYOLINE UM
OIIpeZIeJIeHUsl THUIOB B3auMoOJeHCTBHsL. THIBI B3aMMOAEHCTBUII OpraHU3MOB
ITonstue Onpenenenne IlonsaTus:

a) MyTyanu3M (CUMOHO03) 0) HelTpanu3m; B) KOHKYPEHIUs;, T)
aMeHCaIIN3M;

J1) KOMMEHCAJTN3M; €) KOMMEHCAITU3M (HaxJIeOHUIECTB); x)
MapazuTH3M; 3) XAIIHAYIECTBO (Tpodu3m).

8. CocraBbTe TabiMIly, BEIOpAB MpeiaracMble IOHATHS U COOTBETCTBYIOIINE
UM OIpEAENEHUS] TUIIOB B3aUMOJAECHCTBHUS.
Tumnbl B3auMOI€CTBUI OPraHU3MOB

IlonsaTue OIpelieIICHUE
[onstus: a) Mmyryanmsm (CUMOHO03); 0) HeHTpanm3M; B) KOHKYpPEHIIHSA ;
T') aMeHCaJIM3M €) KOMMEHCAJIH3M
(HaxJIEOHUYECTBK) TAPA3UTH3M;; o)
KOMMEHCAJIN3M;; 3) XUIIHUIECTBO (Tpodu3m).
OnpeneneHus:

A. B3zaumopencTBre IBYX MM HECKOJIBKUX 0c00ei, MOCIeICTBHS KOTOPOTO
JUIS OJTHUX OTPULATEIIBHBI, a TS IPYTUX Oe3paszInyHbI.

b. B3aumoeiicTBre IBYX WIIM HECKOJBKHX 0CO0EHi, IPH KOTOPOM OJHU
HCTIONB3YIOT OCTaTKH MHUIIHU IPYTUX, HE IPHYUHS UM Bpeaa.

B. B3anMoBBITOTHOE B3aUMOJICHCTBHE IBYX M HECKOIBKHX 0COOCH.

I'. B3auMonelicTBHe IBYX MIIM HECKOJIBKHX 0COOEH, P KOTOPOM OIHHU
MPEIOCTABIISIOT YOSXKHIA APYTUM M 3TO HE IPUHOCHUT XO3SIMHY HH Bpesia, HU
HOJb3BL.

J1. CoBMecTHOE 0OuTaHUE ABYX 0COOEH, HETIOCPECTBEHHO HE
B3aMMOJIEHCTBYIOMUX MEXAy coboii. E. BzanMoaeiicTBre ABYX Win
HECKOJBKUX 0Cc00€i, UMEIOIUX CXOIHBIE TOTPEOHOCTH B OJHHUX U TEX JKe
OTpPaHUYEHHBIX Pecypcax, YTO IPUBOIUT K CHIDKEHHUIO )KM3HEHHBIX
MoKa3aTesei B3auMOICHCTBYIOINUX 0COOEH.
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K. BzaumopelicTBre IByX WIM HECKOJIBKUX OPTaHU3MOB, IIPU KOTOPOM OJTHU
MUTAIOTCS )KUBBIMU TKAHSIMHU WIIH KJIETKAaMH IPYTUX U TOIYYalOT OT HAX
MECTO ITOCTOSIHHOTO HJIM BPEMEHHOTO OOMTaHUS

. 3. BauMmoneiicTBre IBYX MM HECKOJIBKUX OCOOEH, TIPH KOTOPOM OTHH
MOSIA0T APYTHX.

9. (*) HazoBuTe opraHu3Mbl, KOTOpbIE SBIISIOTCS CHMOMOHTaMH YeJIOBEKa.
Kakyto posib oHu BIMOJHSIOT? CIIOCOOCH JIM YEIOBEK BBIXKHUTH 0€3 ITHX
OpraHu3MoB?

10. (¥*) Ilepeuncnute NpeUMyIIeCTBa, KOTOPHIC ACT HACEKOMBIM

00IIEeCTBEHHBIN
4 ®opMBI KOHTPOJIA:

BricTyruieHne Ha 3aHATHH / CEMHUHApCKOM 3aHATHH
5 Kpurepuu OLCHKH:
1. AKTyanbHOCTb, ITyOMHA, HAYYHOCTh TEOPETHIECKOTO MaTepHaa.

2. YeTKOCTh BBICTYIUICHUS, YPOBEHb CAMOCTOSTEIbHOCTH
3. Ucnonp3oBaHue MyIbTUMEAUHHON IPE3EeHTALNH, €€ KaueCTBO

Tema 3. IKoCHCTEMBI.

1 Llens 3aganus:

VYrnyOrieHue 3HaHUH M0 TeME 3aHATHSL.
2 KonndgecTBO 4acoB Ha BBEITOJHEHHE 2 Yaca

3 TekcT 3a1aHus.
1. 3akoHuHnTE OMpeEneIeHHE. DKOCUCTEMA — ITO:

a) COBOKYIIHOCTh OpraHM3MOB H HEOPraHWYECKHX KOMIIOHCHTOB Ha
OTIPEJICNIEHHOW TEPPUTOPUH, B KOTOPOWM MOANEPIKUBAETCS KPYyTrOBOPOT
BEIIECTB,

0) COBOKYNMHOCTh OpPTaHU3MOB pa3HBIX BHJIOB, B3aUMOCBSI3aHHBIX MEXKITY
c000i1, 0OHUTAIOLIKMX Ha ONPEIENICHHON TEPPUTOPHH;

B) COBOKYMHOCTH MOMYJSIIUN pa3HBIX BUAOB, OOWTAIONMIMX HA OMPEEICHHON
TEPPUTOPUH;

T') COBOKYITHOCTh OPTaHH3MOB, OOHTAIOIINX HA OMPEICICHHON TEPPUTOPUH, U
HEOPraHMYECKUX KOMIIOHEHTOB.

2. Bwibepute ueThlpe HEOOXOAMMBIX KOMIIOHCHTA JKOCHCTEMBI: OaKTEpHH,
JKUBOTHBIE, KOHCYMEHTHI, TPUOBI, KIIMMAT, PEIyLEHTHI, paCTeHUs, ONOTCHHBIC
BEIECTBA, MPOYIICHTHI, BOJA.
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3. Kakoil yueHBId SBISIETCI OCHOBOIIOJIO)KHHKOM OHOTEOIICHOJIOTHH?
Bri6epure npaBubHEIA OTBET: a) J.I eKKeb; r) K. Tumupszes;
0) B.Cyxkaues; 1) K.Mebuyc. B) B./loky4aes;

4. Kakoil yd4eHBII BBeN B HAyKy IIOHATHE «3KocucTeMay? Bribepure
MIpaBWIbHBIN OTBET:

a) A.Tencnu; B) K.Mebuyc;  0) B.[lokyuaes; T)
B.Horances.

5. 3akoHunTe yTBepkIeHHE. Bce kuBble cyliecTBa Ha 3eMiie CYIIECTBYIOT
Onarogapst OpraHM4eCcKOMY BEIECTBY, CO3[aHHOMY B OCHOBHOM:

a) rpubamu; 0) OaxrepusMH; B) XUBOTHBIMU; r)
pacTeHUsIMA
. 6. BcraBbre npomymnieHHble cioBa. CooOIecTBO OPraHU3MOB PAa3HBIX BHOB,
TECHO B3aMMOCBS3aHHBIX MEXAy COOOH M Hacensiomux Oolee HIM MEHee
OJTHOPOJHBIH Y4acTOK, HA3bIBAIOT ....(a)..... . B ero cocraB BXOJAT: pacTeHus,
JKUBOTHBIE, ...... ©)..... m ...... (B)..... COBOKYITHOCTH OpPraHH3MOB H
KOMITOHEHTOB HEXXHBOW HPHPO/IbI, 00BEIMHEHHBIX KPYrOBOPOTOM BELIECTB U
IIOTOKOM OHEPIrun B eI[PIHI:-Iﬁ HpHpOZ[HLIﬁ KOMILJICKC, Ha3bIBAKOT

(T...... Ui ....... (m)......
7. KTo ¥3 mnepevyucieHHBIX OpraHu3MOB OTHOCHTCS K TPOAYLEHTam?
BriGepute npaBuibHbII OTBET: ) KOpoBa;  0) Oeublil rpuod; B)
KJIEBEp JYTOBOM; T') 4EJIOBEK.

8. KakoBa poJib penyleHToB B 3KocucTeMax? BriOepuTe paBUIIBHEIA OTBET:

a) YHUUYTOXKAIOT OPTaHU3MBI;

6) obecrmeuMBalOT MPOJYIEHTOB MHHEPAJIbHBIM NHTaHWEM, TEM CaMbIM
MOJIEP)KUBAIOT KPYTOBOPOT 3JIEMEHTOB;

B) o00ecneuymMBalOT MPOAYIIEHTOB BOJOHW, TEM CaMbIM IOAJICPKHUBAIOT
KpPYrOBOPOT BOJIBI;

I) TOCTaBISAIOT B 3KOCHUCTEMY OpTraHHYECKHE BEIIECTBA W JHEPTHUIO; 1)
TpaHC(HOPMHUPYIOT BEIIECTBO U3 OJJHOTO COCTOSIHHE B IPYTO€.

9. (*) Kakue opraHu3Mbl HE SBJSIFOTCS a0COJIFOTHO HEOOXOAUMBIMH B
HOJJIEp)KaHUM 3aMKHYTOTO KpYroBOpoTa OHOTEHHBIX 3JIEMEHTOB (a30Ta,
yriepoa, Kuciopoja u ap.)? Beibepute npaBuiIbHBII OTBET: a) NPOJYLEHTHI;
0) KOHCYMEHTBI; B) pEIYLICHTHI.

10. (*) IIpennonoxum, 9To Ha 3eMJIC HCUE3JIN BCE OPTaHU3MBbl, KDOME BBICIINX
pacrenuii. Onumure fanpHenIee pa3BUTHE COOBITHI.

4 ®opMBI KOHTPOJIA:

BricTynnienne Ha 3aHATHH / CEMHHAPCKOM 3aHATHH
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5 Kpurepun OLECHKH:!
1. AKTyanbpHOCTb, TTTyOHHA, HAyYHOCTh TEOPETHUECKOTO MaTepraa.
2. YeTKOCTh BBICTYIUICHHS, YPOBEHb CAMOCTOSITEIbHOCTH
3. Ucnionp30BaHme MyIbTUMEAUHHON IPE3EHTAIINH, €€ KadeCTBO

Tema 4. O01HMEe BONPOCHI MPHUPOI0II0JIH30BAHUS.
3aganue Pabora ¢ KOHCIIEKTOM
1 Ilens 3aganus:
VYrayOrieHue 3HaHUH MO TEME 3aHATHSL.
2 KonruecTBO YacoB Ha BEIIOJHEHKE 2 yaca

3 Tekct 3amanus. : [TonroToBeTeCch K MpakTHIECKOil paboTe 1Mo Teme
«KomrekcHOe HCTIONTb30BaHUE IPUPOJHBIX pecypcoBy. Jlist aToro
03HAaKOMBTECH CO CIEAYIOIIM TEKCTOM.

Komnaexcnoe ucnonvzosanue npupoonsix pecypcos.

KommiekcHoe  ncCmons30oBaHHE NPHPOIHBIX  PECYPCOB -  3TO
YIOBJICTBOPCHHE MOTPEOHOCTEH  00mIeCTBA B OMPECIICHHBIX  BHIAX
NPUPOJHBIX PECYpPCOB, OCHOBAHHOE Ha 9SKOHOMHMYECKHM W IKOJOIMYECKH
OIpaBAaHHOM HCIIOJIb30BAHWU BCEX HUX IMOJIC3HBIX CBOMCTB. OTOT TMPpUHIUIL
COCTaBJISI€T OCHOBY DPAallMOHAJIBHOTO HCIIOJb30BAaHHUS HMPUPOAHBIX OOTaTCTB,
MaKCHUMAJIbHOT'O OTrpaHUYCHUA BO3MOXKHBIX HEraTUBHBIX HOCHC[[CTBI/Iﬁ
AQHTPOIIOT€HHOTO BO3JEHCTBHS HAa OKPYKAIOIIYIO Cpey.

CymHOCTh  KOMIUIEKCHOTO  HCIIOJIb30BAaHMS  3aKJIIOYaeTcs B
TIOCJIC/IOBATENIBHOM TIepepaboTKe CBIPbS CIIOKHOTO COCTaBa B pas3lIMYHbBIC
IEHHBIE TPOAYKTHl C MEJNbI0 HamboJiee TMOJHOTO WCIOJIb30BaHUS BCEX
KOMIIOHEHTOB ~ CBIpbs. OTO  UpEe3BBIYaiHO BaKHO I  COXpPaHEHHS
OKpY>Karoulel cpepl.

IIpumepoM KOMILIEKCHOTO HCIOJIb30BaHUS OPraHUYECKOTO ChIPbs
SBJISIETCS TepMUYecKas nepepaboTka ToruiMBa - yriisi, Hedru, cinanueB. Tak,
MPY KOKCOBAaHHMHU YTJISi KPOME LEJIEBOT0 MPOAYKTa - METAJUTyPTUUECKOT0 KOKCa
- TOJIy4alOT KOKCOBBIM Ta3 M CMOJy, IepepabarsiBas KOTOPYIO BBIIEISIOT
COTHHM IEHHBIX BEIIECTB; apOMaTHYECKUE YTIIEBOIOPOAbI, (HDEHOIIBI, TTMPHUINH,
aMMHaK, BOJIOPOJ, STHJICH U JP.

YpoBeHb KOMIIJIEKCHOCTH HCIIOJIBb30BaHMUS MHHEPAIBHOTO CHIPbS
MOXHO OIIEHHTh KO3(p(HINEHTOM KOMIUIeKCHOCTH K, mpencraBisiommm
co0Oll OTHOIIEHWE CYMMapHOW CTOMMOCTH W3BJICYEHHBIX B TOBAPHYIO
MMPOAYKIIUIO MOJIE3HBIX KOMIIOHCHTOB K CyMMapHOﬁ CTOMMOCTH KOMIIOHCHTOB
B  CBbIPBE. ypOBeHB KOMIIJICKCHOCTHU HCIIOJIb30BaHUA MeCTOpO)K}IeHI/Iﬁ
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OLICHMBACTCS  YHCJIOM  JOOBIBAGMBIX HAa  MECTOPOXKACHHM  MOJIE3HBIX
HCKOIIAEMBbIX M IIOJIC3HBIX KOMIIOHEHTOB, a TAaK)KE CTCNEHBIO WX ITOTHOTHI
W3BJICYCHUS U PeaNn3alyu.

ITpakTHyeckn Bce MECTOPOXKACHHS TBEPIABIX MOJE3HBIX HMCKOIMAEMbIX
ABJSIIOTCSL  KOMIUICKCHBIMH; OHM COJEp)KaT, KaK IPaBHIO, HECKOJIbKO
pa3NMYHBIX MHHEpPAIOB M XHMHUYECKHX OJJIEMEHTOB, OJHHM M3 KOTOPBIX
CUUTAIOTCS OCHOBHBIMH, APYIME - TIOMYTHBIMH (COIYTCTBYIOIIMMHM, HIIH
COBMECTHO  3aJICTAlOIMMM)  TIOJIE3HBIMM  HCKomaeMbiMH.  [IpoOnema
KOMIUIEKCHOTO HCIOJIb30BaHUSI MUHEPAJIbHBIX PECYPCOB PAaCCMaTPUBAETCS B
Tpex acmekTax: 1) KOMIUIEKCHOE HCIIOJIb30BaHHE MECTOPOXKICHHUH MOIe3HBIX
HCKOIIAEMBbIX; 2) KOMIUICKCHOE HCIOIb30BaHNE IOOBIBAEMOTO MHHEPAIBLHOTO
CBIPBS, 3) UCIIOIb30BaHNE OTXOAO0B IIPOU3BOICTBA.

OxoHoMuueckass 3(GQPEKTUBHOCTh KOMIUIEKCHOTO HCIIOJIb30BaHUS
MECTOPOXKICHUH 3aKJII09aeTCd B OCHOBHOM B TOM, YTO OJHOPA30BHIE 3aTPAThI
Ha T'€0JIOTOPa3BeAOYHbIE PabOTHI, BCKPHITHE M B 3HAYMTENIHHON CTENIEHW Ha
MOATOTOBUTEJBHBIC  OUYUCTHBIE pabOTHI PACIIPEEIISIOTCSI Ha OOJIBIIYIO0 MacCy
JIOOBIBaEMBIX TOJIE3HBIX UCKOMAEMBIX, CHI)KAs IIPU 3TOM CTOMMOCTb €IMHUIIBI
MPOYKLUH.

KommnekcHoe HCIONb30BaHHE MECTOPOXKICHMH B IIpoliecce X
pa3paboTKu B HacTosillee BpEeMsi MMeeT HauOoJblliee paclpOoCTpaHEHHE Ha
TOPHOJOOBIBAIOMINX MPEANPUATHSIX IBETHOW METAJUTypTHH, B CBSI3H C TE€M, UTO
pyAbl IBETHBIX META/UIOB, KaK MpaBWIO, SBISIOTCS CIOXHBIMH U
MHOTOKOMITOHEHTHBIMH. B 3THX pynax Hapsy ¢ OCHOBHBIMH - MEBIO,
CBHMHIIOM, HUKEJIEM W JIPYTUMH METaJUIAMH - COJEPXKATCSI MHOTOYHCIICHHBIC
TIOIYTHBIE TIOJIE3HbIE KOMITIOHEHTHI: 30JI0TO, cepedpo, IUIATHMHOW/BI, OJIOBO,
Bosb(ppaM, MOIMOJEH, KOOAJIbT, MBINIBIK, cepa, XKele3o, Oapuii, KaaMmui,
CeleH, TeJulyp, WHAMM, peHud u ap. Ilpy 3TOM HEpeako LEHHOCTbH
COIYTCTBYIONIUX MOJE3HBIX KOMIIOHEHTOB ITPEBHIIIACT IIEHHOCTh OCHOBHBIX.

l'opHO-MeTayuTyprudeckie NpPeAnpHsITHS [BETHOH MeTaJuIypruu
MOMUMO 12 OCHOBHBIX METAJUIOB BBITYCKAIOT CHIPbE U TOTOBYIO IPOAYKIIHIO
u3 62 27eMEHTOB.

BONBIIMHCTBO JKENE30PYAHBIX MECTOPOXKICHUN XapaKTepU3yrTCs
TaKke MHOTOKOMIIOHEHTHOCTBIO TOJIE3HBIX HcKomaeMmbix. K Hambonee
B)XHBIM U3 COIYTCTBYIOIIMX 3JIEMEHTOB OTHOCSITCS: BaHaIWH, MeJlb, KOOAJBT,
HHKeJb, TepMaHuii, ¢pocdop, cepa, Oop, TaHTaI, HIOOUH U IUPKOHHUI.

WnTepecHelnM  OOBEKTOM  KOMIUIEKCHOTO  HCIIOJIB30BaHHA
MECTOPOXXKICHNH sBIgeTcs maxrta Spera YXTHHCKOro He(TSHOTO OacceifHa.
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Ha sTomM mpeanpuaTiu NpoW3BOIUTCS MIAXTHAs 100bIYA, TaK Ha3bIBAEMOM
"Tspxenoi” HedTH, 3aKIFOYAlONIascs B HATHETAHUH 10 CKBAKMHAM B IUIACTHI
HE()TCHOCHBIX MECYAaHHKOB MEPETPETOro Mapa M APEHHUPOBAHWU MOTEPSBILCH
BSI3KOCTh HE(DTH Yepe3 SKCIUTyaTAlIOHHBIE CKBR)XUHBI B MOI3EMHBIC TOPHBIC
BEIpAaOOTKH. Mexny pa3pabaThiBaeMBIMH HEQTSHBIMH 3aJI€KAMHA HAXOISITCS
HEKOTOPBIE 3aI1achl IEHHBIX TUTAHOBBIX PyA. B HacTosIee BpeMs nocTpoeHa u
IKCIUIyaTHpYeTCsl MOJYNPOMBIIUIEHHass oOorarutenbHas (abpuka, Ha
KOTOpOH OTpabaThIBaeTCs TEXHOJIOTHS 000TAICHHS PY/I.

OmauM u3 Haubojee SPKUX NHPHUMEPOB HCIIOJIB30BAHHS OTXOJIOB
MPOU3BOJICTBA MOXKET CITYXKHTb - METAJLTYPIHsl.

B momenHO# meum obpa3yroTcs - 3a CUeT ITyCTOH MOpPOIBI PYABI H
30JIbI KOKCA - IIUIAKK. B 3aBHCHMOCTH OT COOTHOIIEHHS KOMIOHEHTOB IIUIAKH
MOTYT OBITH OCHOBHBIC, HEWTpanbHble W Kucible. lllmak meHHOE chIpbe AT
CTPOUTENBEHONW U JJOPOXKHO-CTPOUTENHHO oTpacieit. l1lnakoBsiii medens B 1,5
- 2 pasa JemeBie MPUPOIHOTO, IUIAKOBas IEM3a BTPOE JEIIEBIIE KepaM3HTa U
TpeOyeT MeEHbIIE VACIBHBIX 3arTpar. VICroiabp30BaHHE TPaHYIMPOBAHHOTO
njiaka B HCMeHTHOﬁ MPOMBIIIJICHHOCTH YBCJIWMYUBACT BbIXOJ IIEMCHTA,
CHMXaeT ce0ecTOMMOCTh M yJeNbHbIE 3aTpaThl Ha €ro MPOM3BOACTBO II0
CpaBHCHUIO C €CTCCTBCHHBIM CbIPHCM IIEMCHTHBIM KIIMHKCPOM. HpI/IMeHeHI/Ie
IIJJAKOB TPH BTOPHYHOH IepepaboTKe METAJUIOB Ul PACKUCICHUS CTalu,
cokpamaer pacxox gepunuTHOro deppocwnmims.  JlomycTUMo  axe
NPUMEHEHNE METAJUTyPIHIeCKUX IIJIAKOB B KadecTBe aOpa3uBHOIO Marepuaia
JUISL OYMCTKN JTHHII cynoB. KoHBepTepHbIE IUIAKM MOTYT HCIIOJIB30BATHCS B
THIPOTEXHMYECKOM CTPOUTEIBCTBE JJIs1 OOCHIIIKH JaMO BMECTO TPYHTA.

IIlaxTHBIE ~ TOpPOABI ~ YacTo  cojepXaT  OOJbHIOE  YHCIIO
MHKpPORJIEMEHTOB, HEOOXOAMMBIX IS THMTaHHUS PACTeHHUH, MOITOMY MOTYT
NPUMEHATBCA B KadecTBE yHOOpeHHH MOoYB, pa30anlaHCHPOBKA KOTOPBIX
MMpoOUCXOAUT B PE3YJIbTATE I/IHTEHCI/I(i)I/IKaI_[I/II/I U XHUMHU3AIUHU CCIBCKOI'O
XO3s5ICTBA.

OTxoapl yrieoOorameHus, cofep)kamue OOoJbIIoe  KOJIUYECTBO
roproyell Macchl, MOTYT OBITH IOJBEPTHYTHI JIOMOIHUTEIHHOMY O0OTalIeHHUIO
C TOJyYeHHEM KOHAMIMOHHOTO IO 30JBbHOCTH TBEPJOrO TOIUIMBA WIIH
HETIOCPEICTBEHHO HCIIOJIb30BAHBI ISl COKUIaHus M rasudukanuu. BozmoxHo
CKUTAQHHE BBICOKO3OJIBHBIX ~ OTXOJOB  YIJIeoOOTamieHuss B  IBUIEBATOM
COCTOSTHHH Ha 3JIEKTPOCTaHLUIX.

C momomipio GMOIOTHIECKUX METOJ0OB MOXKHO HM3BIIEKATh U3 yIIIeH H
YaCTH YTOJBHBIX OTXOJOB IMPUTHYIO M OPIaHMYECKYI0 CEpy, Ppas3IMYHBbIE
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metael (M, Nl, Co, Zn, Ca, Al, Cd) 301y, KUCTIOpOA- B a30TCOAEPIKAITUE
coeanHeHUs. OYHUCTKA YIIIl MOXKET OCYIIECTBIATECS 3a 6 CyTok Ha 93 % mpu
NPUMEHCHUN TEePMOQWIBHBIX OakTepuii u 18 cyTok Me30(MIbHBIMA
OaKTepHsIMH.

U3 orxonoB HedrenepepaOOTKH BO3MOXKHO HCIIONB30BAHHE KUCIBIX
TYAPOHOB, KOTOPBIE MOYKHO HPUMEHSITH COBMECTHO C HE(TSHBIMH IITAKaMH B
JIOPO’)KHOM M KOMMYHaJIbHOM CTPOUTENBCTBE. .

4 ®OpMBI KOHTPOJIS:
BricTyruienne Ha 3aHATHH / CEMHHApCKOM 3aHSATHH
5 Kpurepuu OLeHKH:

1. AKTyaJIpHOCTB, TTyOHHA, HAYYHOCTh TEOPETUIECKOTO MaTepraa.
2. YeTKOoCTh BBHICTYIUICHUS, YPOBEHb CAMOCTOSTETIbHOCTH
3. Ucnonp3oBaHre MyJabTUMEAUMHON NPE3EHTALMH, €€ KaYECTBO

Tema 5. DkoJiornyecKue CBsi3H YeJI0BEKA.

3amanne PaboTa ¢ KOHCIIEKTOM

1 Llens 3aganus:

VYrayOieHHe 3HAHHU [0 TEME 3aHATHSL.
2 KoyinuecTBO 4acoB Ha BBLINOJIHEHHE 2 Yaca

3 Texcr 3aganus. CoctaBbTe KPOCCBOP[ IO TEME: AHTPOIIOTEHHBIE
BO3ACUCTBHS HA Onochepy». Munumym 25 ciioB
4 ®OpMBI KOHTPOJIS:
BricTyruieHne Ha 3aHATHH / CEMHUHApCKOM 3aHATHH
5 Kpurepuu OLICHKH:
1. AKTyanbHOCTb, TTTyOHHA, HAYyYHOCTh TEOPETHUECKOTO MaTeprala.

2. YeTKoCTh BBICTYIUICHUS, YPOBEHb CAMOCTOSITEIbHOCTH
3. Mcnonb3oBanue MyJIbTUMEMIHHOI MTPE3EHTAINH, €€ Ka4eCTBO
Tema 6. DkoJiornyeckas gemorpadus.

3amanue PaboTa ¢ KOHCIIEKTOM
1 Iens 3agaHus:

VYriry0neHue 3HaHUI IO TEMe 3aHATHS.
2 KonnyecTBO 4acoB Ha BBINOJIHEHUE 2 Yaca
3 Tekcr 3amanus. 1. CocrtaBbTe TaOIMIy M3BECTHBIX 3KOJIOTHUYECKHX
(hakTOpPOB, PEryIHPYIOIINX YUCICHHOCTD MOITYJISIINI )KUBOTHBIX

@DakTopbl HEUTPATUZOBAHHbBIE @DaKkTOphl OrpaHUYUBAIOIINE
YEJI0BEKOM 4eJIoBeKa
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3amamme No2. [IpemmecTByromimii poCT YHCICHHOCTH  YEJIOBEYECTBA
obecrieuynBajICs €ro CIOCOOHOCTHIO YBEJIMUMBATH OSKOJOTMYECKYIO E€MKOCTh
cBoeil  cpembl  OOMTaHUWsS.  3HAYMTENBHOE  yBEJNMYEHHE  IUIOIIAJCH
CENIbCKOXO3SICTBEHHBIX YroJui B OyayIieM Bpsiz Ju Bo3MoxkeH. [Ipuaymaiite
HOBBIC BO3MOXXHOCTH YBEJIMYCHHUS COLMAIbHO-IKOJOTMYECKOW EMKOCTH
cpenbl. Bo3MOKHO 1T IPUHIMIIHAIEHO HOBOE, PEBOJIIOLIMOHHOE PEILICHNE STOM
poOIIeMEL.

4 ®OopMBI KOHTPOIIS:

BeIcTyuieHne Ha 3aHATHH / CEMHUHAPCKOM 3aHATUH

5 Kpurepuu OLCHKH:
1. AKTyanbHOCTb, ITyOMHA, HAYYHOCTh TEOPETHIECKOTO MaTepHaa.

2. YeTKoCTh BBICTYIUICHUS, YPOBEHb CAMOCTOSTETIbHOCTH
3. Ucnonp3oBaHue MyIbTUMEAUHHON NPE3EHTALNH, €€ KaueCTBO

Tema 7. JKoJIorHYecKHE PO0JeMbl M X PElIEHHE.

3ananue Padora ¢ KoHCIEKTOM
1 enb 3agaHus:

VYrayOreHne 3HaHUH 10 TeMe 3aHATHSL.
2 KonruecTBO YacOB Ha BEHIMOJHEHKE 2 Yaca
3 Tekcr 3aanus.
3aganue Nel. PaccMoTpute KapTy cBoero paifona. I'ie u kakue Mepbl OXpaHbl
MIPHUPOBI TOJKHBI TPUMEHSTHCS B BAIlIEM PErHOHE B TIEPBYIO OYEPE.Ib.

3aganue Ne 2.
OtBerhTe Ha Bompochl: 1. Jllogum AaBHO 3HAIOT, YTO pa3pyliaTh MPUPOTY

HEBBITOAHO. 3a4eM OHH 3TO AeNaroT?

2. MOXHO JT1 CUHUTaTh, 4TO B OJIpKaiiieM OeIyrolieM ¢ OKpYyKaroleh cpenoit
Bce Oyner B mopsuke, eciau mpuHAT 3akoH Poccmiickoit ®@enepaumeit "OO
OXpaHe OKpYXKaroLeil NpupoHON cpenbl”?

3. O 4yem OBl Bbl Hamucalu B cOYMHeHHMH Ha Temy "[Ipupoma 310poBbE
yenoBeka'?

4. Tlouemy mpoOneMbl OXpaHbl MPUPOJIBI 0OCYKIAIOTCS HAa MEXIYHapOIHOM
ypoBHe?

4 ®opMBI KOHTPOJIA:

BricTynnenue Ha 3aHATAN / CEMUHAPCKOM 3aHSATUU
5 Kpurepuu OLieHKH:
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1. AKTyanbHOCTB, TITyOMHA, HAYIHOCTh TEOPETUIECKOTO MaTepHaa.
2. YeTKOoCTh BBICTYIUICHUS, YPOBEHb CAMOCTOSTETIHHOCTH
3. Ucnionp3oBaHme MyJIbTUMEANHHON TPE3EHTALINH, €€ KaueCTBO

Tema 8. TIpaBoBble aCHeKThbl IKOJIOTHH.

3ananue Pabora ¢ KOHCTIEKTOM
1 Llens 3ajanus:

VYriryOneHue 3HaHUI IO TEMe 3aHATHS.
2 KonnyecTBO 4acoB Ha BBINOJHEHUE 2 Yaca
3 Tekcr 3aganus.
OTBeTbTE Ha BOIIPOCHL:
1. IlepeuncnuTe OCHOBHBIE YEPTHI 3aKOHA 00 OXpaHE OKPY’KaIOIIEH Cpeabl.
2. YeM NpUHIMNUAIBHO OTIMYACTCS IAaHHBIM 3aKOH OT paHee HPHHATHIX
MPUPOJOOXPAHHBIX 3aKOHOB?
3. KakoB MexaHH3M BHIITOJHEHHUS 3aKOHA 00 OXpaHe OKPYKAromIeH cpepl?

4. Kak HOpMHPYETCs KaueCTBO OKPYIKArOIIEH PUPOTHON CPeIbl?

5. [aiiTe onpeneneHue 30HbI YpE3BbIYANHON IKOJOTUUECKON CUTYallud U 30HbI
9KOJIOTHYECKOT0 OCICTBHS.

4 ®opMbI KOHTPOJIS:

BricTymiieHre Ha 3aHATHH / CEMHUHAPCKOM 3aHITHH
5 Kpurepuu OLeHKHU:
1. AKTyaJIpHOCTB, TTyOHHA, HAYYHOCTh TEOPETUIECCKOTO MaTepHaa.
2. YeTKoCTh BBICTYIUICHUS, YPOBEHb CAMOCTOSTEIHHOCTH
3. Ucnonp30BaHue MyabTUMEAUHHON NPE3EHTALUH, €€ KAUECTBO

Tema 9. O0pa3 ;KM3HH U OKPY KAIOIIas cpeaa.
3amanne PaboTa ¢ KOHCIIEKTOM

1 Llens 3aganus:

VYrayOieHHe 3HAHHU [0 TEME 3aHATHSL.

2 KonyecTBO 4acoB Ha BBINOJIHEHUE 2 Yaca

3 Teker 3aganus. 3axanne Nel

OTBeTbTE Ha BONPOCHL:

1. Kakyto ponb B 3arpss3HEHUH BO3/yXa B TOPOJAX UTPaeT aBTOTPAHCIIOPT?
2. Yo Takoe cMOT U KaKk OH oOpa3zyercs?

3. B ueMm 3akimogaeTcs 3allUTHAs POJIb 3eMHOW aTtMocdepsl?

4. TlouemMy ecTeCTBEHHOE 3arps3HEHHE aTMoc(epsl HE Hapymaer
MPOMCXOAINX B HEH MPOIIECCOB?
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B YEM ONACHOCTh 3arpsi3HEHHsI aTMoc(epsl BBIOpOCAMH IPOMBIIUICHHBIX
TpeIPUITHN?
5. Yem omacHO pa3pymieHre 030HOBOTO dKpaHa?
6. TIloscamre, B 4YeM MpPEUMYIIECTBA HCIOJB30BAaHMUSA  3aAMKHYTHIX
MPON3BOJICTBEHHBIX IIUKJIOB MEPEA CTPOUTEIECTBOM OUHCTHBIX COOPY)KEHHUN?
4 ®OpMBI KOHTPOJIS:

BricTyruieHne Ha 3aHATHH / CEMHUHApCKOM 3aHSATHH
5 Kpurepuu OLEHKH!

1. AKTyaJbHOCTb, TTTyOHHA, HAYYHOCTh TEOPETUUECKOTO MaTepralla.

2. YeTKOCTb BBICTYIUICHUS], YPOBEHb CAMOCTOSITEIbHOCTH

3. Ucnionp3oBaHme MyIbTUMEAUHHON TIPE3EHTALNH, €€ KaueCTBO

Tema 10. DKo0J10rusIN 310POBbE YeJI0BEKA.
3amanne PaboTa ¢ KOHCIIEKTOM

1 Lens 3aganus:

VYrayOieHue 3HaHHUH [0 TEME 3aHATHSL.

2 KonnyecTBO 4acoB Ha BBINOJIHEHUE 2 Yaca
3 Tekcr 3anmanus. 3amanue Nel:[loaroroBeTe pedepaTsl Mo TeMawm:

«Oxomnorus numm»; «OCHOBHBIE 3arpsA3HUTENN MHUINEBBIX MPOTYKTOB HX
JICHICTBUE HA OPTraHU3M».

3aganne Ne2:[ToaroToBBTECH K MPaKTHUYECKOH paboTe mo Teme «Brraucienne
3HAUCHWH OOIIero, >HEPreTHYecKoro, OCHOBHOTO OOMEHOB BCEX YJICHOB

CEMBbUY.
3amonHUTE TAONHITY:
Mowu naHHbIE Matb Oreng
Bun [Iponomxure Bun [Iponomxure Bug [Iponomxure

JACATCIIb JIBHOCTB, 4YacC JACATECIIb JIBHOCTb, 4YacC JCATCIIb JIBHOCTB, 4acC
HOCTH HOCTH HOCTH

IIpumepsl BUIOB AESATEIBHOCTH:
COH

YTEHUE

WI'pa HA [IMAHUHO
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oer

OJIeBaHHUE
BsI3aHHE

€3/1a Ha MaIllnHe
[UIAaBaHKE

ena

TNIaKEeHUE Oellbst
HAa BEJIOCHUIICIC
KOHBKH

TCHHHC

YTEHHE BCIYX
yueba

4rcTKa 00yBH
¢byTdon
3apsiKa

cTupKa 0enbst
BOJIEHOOI
yYMBIBaHHE
X002

CTOSIHUE

3aganue Ne3:J{aliTe OTBETHI Ha CIEAYIOIIHE BOIPOCHL:

1.

5.

JaiiTe MOHATHE O MUTAHUM, O MHIICBBHIX MPOAYKTAX M MHATATEIHHBIX
BEIlleCTBAX.

Knaccudukammss w  dSKomOrMdYeckas cCrenupuka IMHATATEITHHBIX
BEILIECTB.

Kakne mnmmessle oTpaBieHHs Bbl 3HaeTe? YUTO TakoeKadecTBO
MPOAYKTOB MTUTAHUSI.

Pacckaxkure 0 HOpMax MOTpeONeHUs MUTATENHHBIX BemecTB. Kakue
METOBI ONPEACICHUS KATOPUHHOCTH W TOJHOIEHHOCTH IHTAHUS
BaM M3BECTHBI?

Buonorndecku aktuBHbie 100aBku (BA/Jl), mumieBbie JOOaBKY.

3aganmne Ned:TlonroroBprech K 3ammre paboTel mo teme: «OrpeneneHue
OTHOCUTENILHON 3alBIIEHHOCTU BO3AyXa». [l 3TOr0 OTBETHTE Ha CIEAYIOIINE

BOIIPOCHI:

1.
2.

Uro Takoe nbuib?
OxapakTepu3ynTe MbIIb 110 €€ CBOHCTBAM. 3.
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3. HazoBuTe OCHOBHBIE HCTOYHHKH  OOpa3OBaHUS  NbLIM  Ha
JKEIIE3HOIOPOIKHOM TPAHCIIOPTE.
4. Kaxkoe neiicTBre OKa3bIBaeT MBUTb HA OPTaHU3M YeJloBeKa?
5. Kax  mHaspBatoTcs  3a0oieBaHMA  JIETKHX,  OOYCIIOBIICHHEIC
BO3JIEHCTBHEM IIBLIH?
6. HasoBuTe MeTOIbI WM3MEPCHHUS 3aMBUICHHOCTH IPOM3BOICTBEHHBIX
MMOMEIICHUM.
7. UTo0 Takoe MUCTIEPCHOCTD MbLTH?
HaszoBure cpeicTBa 0310pOBICHUS BO3AYIIHON CPEIbI MPOU3BOJICTBCHHOTO
MMOMEIIEHUS
BBHINIOJIHEHNE WHAWBHIAYAIBHOTO JOMAIIHETO 3aJaHHs — pPEIICHHE
pacueTHBIX  3amad  OOpabOTKM  pe3yJibTaTOB  aHaim3a 1o
TUIAKTHIECKAM KapTOYKaM METOJJOM MaTeMaTHYeCKOH CTaTUCTUKH.
pE3eHTaInH, ee KaueCTBO
4 ®opMbI KOHTPOJIS:

BricTymiieHre Ha 3aHATHH / CEMHUHAPCKOM 3aHITHH
5 Kpurepuu OLeHKH:

1. AKTyanbHOCTb, TTIyOHHA, HAYYHOCTh TEOPETUUECKOI0 MaTepHaa.
2. YeTKOCTh BBICTYIUICHUS, YPOBEHb CAMOCTOSTETIbHOCTH
3. Ucnonp3oBaHue MyIbTUMEAUHHON MPE3EHTALINH, €€ KaueCTBO.
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