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pouIb 00yUSHHUS: TEXHOJIOTHY eCKUit

DI «IIPOPECCUOHAJIUTET»
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Peuensus
HA METOAMYECKHE PEKOMEHIAIIUU 110 BHIMOJTHEHHIO MPAKTUISCKUX PadoT 1O
o011e00pa3oBaTenbHON qUCIHUILTUHE «broIoTHSs»
s cneranbHocTr 22.02.06 CBapoyHOE MPOM3BOJICTBO, pa3pabOTaHHYIO IIPETo1aBaTesieM
I'BIIOY «tOxHO-Y panbckuil rocy1apCTBEHHbIN TeXHUUECKUM Kosutemx» [lIBapeBoi N.A.

Meronuyeckue  peKOMEHIAIMK 1O  BHINOJHCHHWIO  NPAaKTHYECKUX  paboT 1o
o011eo0pa3oBaTeIbHON TUCHUILUINHE «BHONOTHS» COCTaBICHBI B COOTBETCTBUU C TPEOOBaHUSIMU
OI'OC cpennero obmero obpaszoBanms, ¢ ydetrom DPI'OC CIIO cnenumanbHocTn 22.02.06
CBapouHoe  MPOM3BOJACTBO,  ydacTByiomleil B peanuzanuu  DegepanbHOro  MpOEKTa
«IIpodeccuonamurer».

Meroanueckue pEeKOMEHIALUM TpPEIHAa3HAYeHBbl JJIsi  CTYIACHTOB  CIEIHMAIBHOCTEH
TEXHOJIOTUYECKOT0 MPOo(dUIs BKIIOYAIOT MATh MPAKTUYECKUX paboT U paccuntanbl Ha 10 yacos, 4To
COOTBETCTBYET IIporpamme o011e00pa3oBaTeIbHON AUCHUILTUHBI «bHoIOTHs».

B pexomenmauusx ortpaxenbl ¢opmupyemblie anemeHThl IIK  (mpodeccuonanbHo
OPUEHTUPOBAHHOE COJIEPIKAHKME), a TaKXKE cojJepkarcs MnpodhecCuoHaTbHO-OPUEHTUPOBAHHBIE
3alaHusl M KOHTPOJIbHBIE 3a/laHus, COOTBETCTBYIOIIME HW3Y4YaeMbIM TEeMaM U pa3JeliaM.
[IpenycmarpuBaeTcsi JOCTHKEHHUE METAPEIMETHBIX U MTPEIMETHBIX PE3yIbTaTOB.

[IpuBeneH CiMCcOK OCHOBHBIX MEYATHBIX U AJIEKTPOHHBIX U3AaHUM.

Meronudyeckue  peKOMEHIAIMK [0  BBHIMOJTHCHHWIO — MPAKTHYECKUX  pabdoT  TIo
o011eo0pa3oBaTeabHON AUCHUILTUHE «BHOIOTHS COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM U

MOTYT OBITh PCKOMEHIOBAHBI IJId UCITOJIB30BAHUS B y‘Ie6HOM mnpounecce.

Pemniensent: mpemnogaBaTesib OMOIOTHI
I'BITIOY «Yengouuckuit

ABTOTPaHCIIOPTHBIN TEXHUKYM»




1. HIOACHUTEJIBHASA 3AIIMCKA

Meroanueckue peKOMEHAAIMU IO BBIMOJHEHUIO TMPAKTHYECKUX pPAbOT M0
oOmeoOpazoBarenbHolt  aucuuiuinie  «buonorus»  mpeAHa3HAYEHBl YIS
obyuarommuxcs cnenuanbHoctu 22.02.06 CBapoyHOe MPOU3BOJCTBO, YYaCTBYIOIICH B
peanuzanuu PegepansHoro npoekta «lIpodpeccuonanurery.

[IpakTrueckue 3aHATHS SIBISIIOTCS BaXKHBIM AJIEMEHTOM 0011e00pa3oBaTeIbHON
JUCHUIUIMHBL. B mporiecce BBIMOJHEHHUS MPAKTUYECKUX padoT, oOydaromniuecs
CUCTEMATU3UPYIOT U 3aKPEIUISIIOT MOJTYYEHHbIE TEOPETUUYECKHE 3HAHUS, PA3BUBAIOT
WHTEJUICKTyallbHbIE W MPOGECCHOHANBbHBIC YMEHHS, (GOPMHUPYIOT —DJIEMEHTHI
KOMITETCHIIUHA Oy IyIINX CIEIAaTUCTOB.

PabGoueit mnporpammoit  001I€00pa30BaTENIbHON  AUCHUILIMHBL  «buomorus»
IPEeIyCMOTPEHO BBIMOJHEHUE S MPAKTHUYECKUX pabOT, KOTOpbIE HAMpaBleHbl Ha
JNOCTUKEHUE CIEAYIOIIUX HeaeH:

— (dopMupoBaHKe Y 00ydyaeMbIX CHCTEMbI 0a30BBIX MTOHATHI OHOJIOTHH,

— TpuoOpeTeHre OO0y4YaloIMMUCS OIbITa NPUMEHEHUS OCHOBHBIX METOJIOB
HAy4HOTO MMO3HAHMS, UCTIOJIB3YEMbIX B OMOJIOTHU: HAOMIOACHUS U OMHCAHUS KUBBIX
CUCTEM, TPOLIECCOB U SABJICHUM, OpraHu3allid W TMPOBEACHUS OHOJOTUYECKOTO
DKCIEPUMEHTA,  BBIABWKCHHS  TUIIOTE3, BBISABICHUSA  3aBUCHUMOCTH  MEXKIY
HCCIICTyEMbIMUA  BEJIIMUMHAMU, OOBSCHEHUS  IOJYYEHHBIX  PE3YyJIbTaTOB U
dbopMyIHpoBaHUs BBIBOJAOB C HCIOJB30BAHUEM HAy4YHBIX TOHSATUMA, TEOpUM U
3aKOHOB;

— (opMupoBaHHe Yy 00yUYaIOIINXCS YMEHHUS pelliaTh OUOJIOTUYECKUE 3a/1a4H;

— (opMupoBaHHe y 00y4aeMbIX YMEHUS MPUMEHSTH MOJYYCHHBbIC 3HAHUS IS
00BbsSICHEHUST OMOJIOTMUECKUX TPOIECCOB U SIBIICHUM, NJII MPUHSATUS MPAKTUUECKUX
pEIICHNT B TOBCEIHEBHON JXM3HHM C IIENIbI0 OOecredeHus 0e30MacHOCTH CBOETO
3JI0POBbS U 3/TOPOBbsI OKPY>KAIOIIMX JIFO/ICH, COOJIOICHUS 3JOPOBOTO 00pa3a KU3HH,
HOPM TPaMOTHOTO TIOBEJAEHUS B OKpYXKalollled MNPUPOAHON cpene; MOHUMaHUS
HEOOXOJMMOCTH  MCIIOJB30BAHUSI  JIOCTHKEHUW  COBPEMEHHOW  OHWOJOTMH U
OMOTEXHOJIOTHH JIJISl pAIIMOHATILHOTO TTPUPOIOTIOTH30BAHHUS.

BrinonHenne mpakTudeckux padoT AUCHUIUIMHBL «buonorus» obecneunBaeT
JOCTIKEHUE CIEAYIONINUX PE3yIbTaTOB 00yUECHUS:

JIUYHOCMHBIX
— JIP 22 akTUBHOE HENPUATUE BPEAHBIX MPUBBIYEK U UHBIX (POPM NPUUNHEHUS
Bpena GU3NYEeCKOMY U IICUXUYECKOMY 3/I0POBBIO;
— JIP 26 TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha
NPOTSKECHUU BCEU KU3HU;
— JIP 29 axkTUBHOE HENpUATHE IEHUCTBHI, MPUHOCALIMX BPEll OKpYKaromieh
cpene;
— JIP 30. VYmeHwe MNpPOTHO3UPOBATH HEOJATONMPUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX TEUCTBUM, TPEOTBPAIIATh UX.
MemanpeomemHix:
VHUBEPCANbHBIX YYEOHBIX NOZHABAMENbHBIX OeUCMBULL



MPII 02 ycraHaBnMBaTh CYIIECTBEHHbId MPU3HAK WM OCHOBAHMS IS
CpaBHEHMS, KilacCupuKaIuu u 00001IeHNS;

MPII 03 onpenensiTe Lenu AeATeIbHOCTH, 3a0aBaTh IapaMeTPhbl U KPUTEPUU UX
JOCTUKEHUS,

MPII 05 BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

MPII 12 BBISBIATH NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3UPOBATh
3aJady, BBIABHIaThb THUIOTE3y €€ PEUICHUsA, HaXOAUTh AapPTyMEHTHI IS
JI0KA3aTeIbCTBA CBOMX YTBEPKACHUW, 3aJaBaTh MapamMeTpbl W KPUTEPUU
peleHus;

MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJ€ PELICHMS 3aJa4d PE3yJIbTATHI,
KPUTHUYECKH OLIEHHWBATh HMX JOCTOBEPHOCTb, IPOTHO3UPOBATH HW3MECHEHHUE B
HOBBIX YCIJIOBHSIX;

MPII 17 yMmeThp NEpEHOCUTh 3HAHHS B IIO3HABATEIBHYI) W IMPAKTUYECKYIO
001acTu KU3HEAEATEIbHOCTH;

MPII 18 ymeTh uHTErpupOBaTh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001IacTel;

npeomMemHulX:

[IP6 02  cpopMHUpPOBAHHOCTH  YMEHHUS  pPACKpbIBaThb  COJEpKaAHHUE
OCHOBOTIOJIAralomux OWONOTMYECKUX TEPMUHOB W TOHSATHH: >KM3HB, KIIETKA,
TKaHb, OpraH, OpraHu3M, BUJ, MOMYJIALIMS, YKOCUCTeMa, OMOoIeH03, Ouocdepa;
MeTabomu3M (0OMEH BEIIECTB W IpEBpallleHHe »HHEPruM), TOMEOoCTa3
(camoperynsinusg), OWocuHTE3 Oe€liKka, CTPYKTypHas OpraHu3alus KUBBIX
CHUCTEM, JTUCKPETHOCT, caMOperyJislus, CaMOBOCITPOU3BE/ICHUE
(penpoayKiusi), HacAeACTBEHHOCTh, U3MEHYMBOCTb, 3HEPT03aBUCUMOCTb, POCT
U pa3BUTHE, yPOBHEBAsl OPTaHU3ALINS;

— [IP6 04 cdopMupOoBaHHOCTH YMEHHUS PACKpPbIBAaTh OCHOBOIIOJIATAIOIINE

Oouonoruyeckue 3akoHbl U 3akoHoMepHoctu (I'. Mennens, T. Moprauna, H.U.
Basunosa, 3. I'ekkenss, ®. Mromnepa, K.bapa), rpanuiibl ux npuMEHEHHS K
KUBBIM CUCTEMaM,;

— IIP6 05 mpuoOpereHue ombpiTa NPUMEHEHUS OCHOBHBIX METOAOB HAyYHOI'O

MO3HAHUS, HUCIOJIb3YEeMbIX B OHOJIOTUU: HAOIOJCHUS W ONHCAHUS >KUBBIX
CHUCTEM, MPOIECCOB U SIBJICHUI;, OpraHU3alluu U MPOBEJCHUS OUOJOTUYECKOTO
DKCIIEPUMEHTA, BBIJIBMKCHUSI THUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXKIY
HCCIICTyEMbIMU  BEIMYMHAMHU, OOBSCHEHHMS TIOJYYEHHBIX pE3yJbTaTOB U
dbopMyJIUpOBaHUS BBIBOJIOB C MCMOJb30BAHUEM HAYYHBIX MOHSTUMA, TEOPUN U
3aKOHOB;

— IIP6 07 chopmupoBaHHOCTH YMEHHUS TPUMEHSTH TMOJYYCHHBIC 3HAHUS JIJIS

00BsSICHEHHS OHWOJIOTMYCCKMX TMPOILECCOB M SBJICHUM, I TMPUHITHUS
MPAaKTUYECKUX PEIICHUH B TOBCECTHEBHOM JKHM3HU C IENIBbI0 OOeCTICUCHUS
0€30MacHOCTH CBOETO  37I0POBbS M 3JI0POBBSl  OKPYXKAIOIIUX  JIFOJCH,
coOMI0/IeHNs 37I0pOBOTO 00pasza KWU3HW, HOPM TPAMOTHOTO TIOBEJCHUS B
OKPY KaIoIIel MPUPOTHON Cpejie; MOHUMAaHKs HEOOXOIUMOCTH MCITOJIH30BAHUS
JOCTUKEHUW COBPEMEHHOW OMOJIOTMH U OMOTEXHOJOTHUM ISl PariOHAIBLHOIO
PUPOAOTIOIB30BAHHS;



— IIP6 08 chopMHpPOBAaHHOCT, yMEHMS pellaTh OWOJIOTUYECKUE 3aJauH,
COCTABJISITh TEHOTHUIUYECKUE CXEMbl CKpPEUIMBAaHUSA JUIsl Pa3HbIX TUIIOB
HACJIeIOBaHUSI TMPU3HAKOB Yy OPraHU3MOB, COCTaBISITh CXEMbI IIEpEeHOca
BEIIECTB U PHEPTUU B IKOCUCTEMaX (LIETH MUTAHMUSI, MUILEBbIE CETH)

anemenmoe OK u IIK:

— OK O01. BeiOupare cmnocoObl pemieHus 3aaad  MpodecCHOHATbHON
JESITeNIbHOCTH MPUMEHUTEIHHO K Pa3JIMUYHBIM KOHTEKCTaM;

- OK 07. CopeiicTBOBaTH COXPaHEHUIO OKpYXarolen Cpensl,
pecypcocOepexeHuto, MPUMEHITh 3HaHUs 00 U3MEHEHUH KJIMMAaTa, MPUHIUIIBI
OepeKIIMBOTO MPOM3BOJICTBA, A((PEKTUBHO AEUCTBOBaTH B YPE3BBIYANHBIX
CUTYalMsIX;

— IIK 1.4. BeiGupath ¥ paccuuThIBaTh OCHOBHBIE MapaMeTPhl PEKUMOB PaOOThHI
COOTBETCTBYIOIIETO O0OPYAOBAHMUS.

Onucanne KaxI0i MpaKTHUECKON pabOTHI COMEPKUT HOMEp, Ha3BaHUE U LEJb
paboTel, (GopMupyeMble B TIPOIECCE BBIMOJHEHUS pPaOOThl 3HAHUA M YMEHUS,
ONHCaHWE aNTOPUTMa BBIMOJHEHUS Pa0OThI W KOHTPOJBHBIE BOMPOCH (C LEJBIO
BBISIBUTH U yCTPaHUTh HEIOYETHl B OCBOGHMH MaTepuaina). OT4eT O MpOJeTaHHOM
paboTe BBITIOIHACTCS B TETPATH IS MPAKTUYECKUX PadoT.

Kpurepun onennBanus:

— OIlleHKa «OTJIMYHO» BBICTABIsICTCA OOydaromeMmycs 3a paboTy, BBIMOJHEHHYIO
0e301nMO00YHO, B MOJHOM OOBEME C YYETOM palUMOHAIBHOCTH BbIOpaHHBIX
pELICHUN;

— OIlIeHKa «XOpOIIO» BBICTABIISIETCS O0ydaromeMycs: 3a paboTy, BBHIIOIHEHHYIO B
IIOJITHOM 00BEME C HEeJI0UCTaMH;

— Ormenka «yAOBIETBOPUTEIHHO» BBICTABISIETCS OOydJaromemycss 3a pabory,
BBITIOJIHEHHYIO B HE TMOJHOM 00beMe (He MeHee 50% mpaBMIIBHO BBIMOIHEHHBIX
3a1aHUH OT 00I1Iero oObeMa padoThI);

— OIlleHKa «HEYIOBJIIETBOPUTEIHHO» BBICTABISIETCS OOydarleMmycs 3a padorty,
BBITIOJIHEHHYIO B HE TMOJHOM oObeMe (Menee 50% mpaBWIIBHO BBIMOIHEHHBIX
3alaHuid OT o01Iero o0beMa padboThI).

2. NIEPEYEHDB TPAKTUYECKUX PABOT

Koa-
No .
HaunmeHnoBaHue NpaKTHYeCKON padoThI BO
padoThI
4acoB
1. [Tpaktuueckoe 3anstre 1. CpaBHEHHE CTPOCHUSI KIETOK 9
pacCTEHUN U )KUBOTHBIX
2. [TpakTrdeckoe 3ansTre 2. PelieHne reHeTHIecKux 3a1a4 2
3. [Ipaktruueckoe 3ansaTre 3. AHaIN3 (HEHOTUIUYECKON 2
M3MEHYHUBOCTHU
4, [Ipaktuueckoe 3anstue 4. 3yduenue npucrnocoOieHue 2
OpraHU3MOB K pa3HbIM cpefiam OOUTaHus
S. [Ipaktrnueckoe 3aHsTHe 5. M3ydeHue 1 ONMCcaHne SKOCUCTEM 9
CBOEH MECTHOCTH




IMPAKTHYECKAS PABOTA Ne 1

HasBanue npakTtudeckoil padorbl: CpaBHEHHE CTPOCHUSI KIETOK PACTEHUHN U
KUBOTHBIX

IIe.m; paﬁoTbI: HAaY4YUTHCA CPABHUBATH CTPOCHUC KIICTOK paCTeHI/Iﬁ N ’KNBOTHBIX

PesyabTarnl:

Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opueHmuposannoe

cooepoicanue).

MemanpeomemHuwle:

MPII 03 omnpenensaTh e NEATEIBHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUU UX

JTOCTHKEHUS;

npeomemmuuie:.

- [TP6 02 packppIBaTh cofiepKaHUe OCHOBOIIOIATAOIINX ONOJIOTMYECKUX TEPMUHOB U

MOHSATUM: KU3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BHJI, MOMYJSALHS, 3KOCHCTEMA,

OuoleHo3, Ouocdepa; meTadboau3M (OOMEH BEUIECTB W NPEBPAIlCHHE 3HEPIHH),

rOMEOcTa3 (CaMOperyJisiius), OMOCUHTE3 OeliKa, CTPYKTYpHAasl OpraHu3alus KUBbIX

CUCTEM, JTUCKPETHOCTb, CaMOPETYJIALHS, CaMOBOCHPOU3BEACHHE (PENPOIYKIIHS),

HACJIEJICTBEHHOCTh, HW3MEHYMBOCTb, JSHEPrO3aBUCUMOCTb, POCT M  pa3BUTHE,

YPOBHEBasi OpraHu3anus;

- [IP6 05 mpumeHeHHE OCHOBHBIX METOJIOB HAYYHOr'O MO3HAHMS, HUCIOJIb3YEMBIX B

Ouonoruu: HaONIOACHHUS W ONHCAHUSA JKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUN;

OpraHM3allM U MPOBEIECHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3,

BBISIBJICHMSI 3aBHUCHUMOCTH MEXJY HCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHUS

MOJIyYEHHBIX PE3YJIbTaTOB M (POPMYJIHMPOBAHUS BBIBOJIOB C HCIOJIb30BAHUEM

Hay4HBbIX IIOHATUHN, TEOPUNA U 3aKOHOB
3HAHMA: OCHOBOIIOJATalOMIMX OMOJOTUYECKUX TEPMUHOB U MOHSATUM: >KU3HB,
KJIETKA, CTPYKTYpHasi OpraHu3alys >KUBbIX CUCTEM, YPOBHEBASI OPTaHU3ALUS;
YMEHHUS: PUMEHITh OCHOBHBIE METObl HAYYHOTO MO3HAHUS, UCIIOIb3YEMBIX
B Ouosiornu: HaOMIONEHUS M ONUCAHUS JKUBBIX CHCTEM, BBISBICHUS
3aBUCUMOCTH MEXAY HMCCIIETyEeMbIMH BEIMYMHAMH, OOBICHEHUS TOJIYYEHHBIX
pe3ynbTaToB M (OPMYJIUPOBAHUS BBIBOJOB C HCIIOJIB30BAHWEM HAyYHbIX
MOHSATUH, TEOPUU U 3aKOHOB

Xoa padoThi:
1. 3aganus
1.1. 3apucyiite cXeMbl CTPOEHHUS PACTUTEIBHOW W KUBOTHOM KIIETKH,
MOJMUIINTE HA3BaHUS OPTaHOUIOB.
1.2. 3anonuute Tabnuiy «UepThl CXOACTBA M pa3Inyusl KJIETOK PACTEHUU U
KUBOTHBIX)

Bug xknetkn Crnenuduueckue OO61ue opraHou/ b
OpTaHOU/IbI

PacturenpHag KieTka
JKuBoTHAA KJIeTKa




2. IIpodeccnonanbHO-OPUEHTUPOBAHHBIC 33 JaHUS
BayTtpu nomemieHuii ObITOBOTO M MPOW3BOACTBEHHOTO HA3HAYCHHS IIPU BBICOKOM
BJIQYKHOCTH Y HEJIOCTATOYHOM OCBEIICHHUU Ha CTEHAX MOKET IMOSBIISTHCS IICCCHb.
OTBeThTE HA BOIMPOCHI:
- Kakue BUJIbI )KMBBIX OPraHU3MOB 00pa3yIoT IJIECEHbh Ha CTEHAX?
- K xakum ¢dopmam KU3HH OHM OTHOCSITCSI: K MHOTOKJIETOYHBIM, OJHOKJIETOUYHBIM U
HEKJICTOYHBIM?
3. KonTponbHbIe BOIPOCHI
BrinmonHuTe TECTOBOE 3aaHUC;
1. TlpeameT u3ydeHUs MUTOIOTHU
a) pacTeHus
0) )XHBOTHBIC
B) OKpYy’Karolas cpeja
I') KJIeTKa
2. OyHKIIMA MUTOXOHAPUI
a) mepeBapuBaHUE OPraHUYECKUX BEIIECTB
0) cuate3 ATD
B) CHHTE3 OeKa
') TPAHCIIOPT OPTaHUYECKUX BEIIECTB
3. Oynkuuu pudocoM
a) mepeBapUBaHUE OPTAHNYCCKUX BEIICCTB
0) cunrez ATO
B) CMHTE3 OemKa
T') TPAHCIIOPT OPTAaHUYECKHUX BEIIECTB
4. OyHKIMU JTA30COM
a) mepeBapuBaHUE OPTAaHUYECKUX BEIIECTB
0) cuatez ATD
B) CHHTE3 OeKa
') TPAHCTIOPT OPTaHUYECKUX BEIIECTB
5. @ynkuuu I11C
a) epeBapruBaHUE OPTAHMYECKUX BEIIECTB
0) cuates ATD
B) CMHTE3 OenKa
T') TPAHCIIOPT OPTaHUYECKUX BEIIECTB
6. MecTo xpaHeHus1 HAaCJIeICTBEHHOW NH(OPMAIIUU B KIIETKE
a) IUTOIIa3Ma
0) siapo
B) pOOCOMBI
') IUTOIJIa3MaTHYeCcKasi MeMOpaHa
7. XapakTepHass 0COOCHHOCTD IIJIACTH /T
a) OPTaHOU bl PACTUTEIHHON KIIETKH
0) opraHouAbl ’KUBOTHOU KIIETKH
B) OPTraHOMIBI JTFOOOH KIIETKH
T') OPTaHOUIbI OAKTEPUATTEHOM KIETKU

7



8. CtpykTypHas v (QyHKIIMOHAJBbHAS €IUHUIIA BCETO )KMUBOTO
a) OpraHou;I
0) JHK
B) KJIETKa
') 'eH

9. Bunw! miactua
a) XJIOPOTLIACThI
0) xopodun
B) XpOMOILIACTHI
I') JICHKOTLIaCThI

10. ITpubop, MO3BOJIAIOMIMI pACCMOTPETh BHYTPEHHEE CTPOEHUE KIIETKH

a) Jiymna
0) ouku
B) CBETOBOM MUKPOCKOI
I') BJIEKTPOHHBIA MUKPOCKOIT

MMPAKTUYECKAS PABOTA Ne 2

Ha3Banmne npakTudeckoi padornbi: PelieHue reHeTUYeCcKUX 3a/1a4.
Ieab padoThl: HAYYUTHCS PEIIaTh TCHETUYECKUE 3a]]aU

PesyabTarhi:

Dopmupyemoie 71eMeHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

MemanpeomemHbwle:

- MPII 03 onpenensaTe 1enu OeATENBHOCTH, 331aBaTh IApaMETpPbl U KPUTEPHUHM HX
JOCTUKEHUS;

- MPII 05 BHOCHTH KOPpPEKTHBBI B JE€ATEIBHOCTb, OLIEHMBAaTh COOTBETCTBUE
PE3yJbTaTOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBAN NESITENBHOCTH;

- MPII 12 BBISBIATE NPUYMHHO-CIIEICTBEHHBIE CBS3M M aKTyaJIM3WpPOBATh 3aj]adyy,
BBIJIBUIaTh TUIIOTE3Yy €€ PEUIEHUs, HAXOAUTh apTyYMEHTHI ISl I0Ka3aTelIbCTBA CBOMX
YTBEP>KJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

- MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJI€ PEUICHUS 3aJa4d PE3yJbTaThl,
KPUTHYECKH OLEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH MU3MEHEHUE B HOBBIX
YCIIOBHSIX;

npeomemmHnule:

- [IP6 05 mpuMeHeHHs OCHOBHBIX METOJIOB HAYYHOT'O TMO3HAHHUS, WCIIOJIB3YyEMbIX B
Ouonoruu: HaOMIOACHUS W OINHCAaHUS KUBBIX CHCTEM, MPOLECCOB U SIBICHUI;
OpraHu3alliy U MPOBEAEHUSI OUOJIOTHYECKOTO SKCIEPUMEHTA, BBIABUAKEHUS THUIOTE3,
BBISIBJICHUS 3aBUCUMOCTH MEXKIY UCCJIEAyEeMbIMU BEIMYMHAMH, OOBICHEHUS
MOJIYYEHHBIX PE3YJIbTaTOB M (OPMYJIHMPOBAHUS BBIBOJIOB C HCIOJIb30BAHUEM
HAYYHBIX ITOHITHMU, TEOPUM U 3aKOHOB;

- [IP6 08 pemarp OuoIOrMUYECKHE 3a7auyd, COCTABISTH T€HOTUIUYECKUE CXEMBbI
CKpEIIMBaHUsA JUIsl Ppa3HbIX THIIOB HACJIEIOBAHUS NPU3HAKOB Yy OPTraHU3MOB,
COCTABJISITh CXEMBI MEPEHOCA BEIIECTB M DHEPIrUU B 3KOcHCTeMax (LEnu MUTaHWus,
TMUILIEBBIE CETH)



3HAHMSA: TCHOTUIIMYECKUX CXEM CKpElIMBAaHUSA JUI1 Pa3HbIX THUIOB
HACJICJOBaHUs [IPU3HAKOB Y OPraHU3MOB

YMEHHA: IIPUMEHATh OCHOBHBIE METObl HAYYHOI'O ITO3HAHUSA, UCIIOIb3YEMBIX
B OMOJOrMM: HAONIOAEHHUS W ONUCAHUS IPOLECCOB U SIBJICHWM; BBISBICHUS
3aBHCHUMOCTH MEXJly UCCIIEyEMbIMU BEJIMYMHAMHU, OOBSCHEHUS IMOJIyYEHHBIX
pe3ynbTaToB U (OPMYJIMPOBAHMS BBIBOJAOB C MCIIOJIB30BAHUEM HAYYHBIX
HNOHSATUN, TEOPUN M 3aKOHOB; pElIaTh OMOJOTHYECKHE 3aJauyd, COCTABIIATH
TEHOTUIIMYECKUE CXEMBbl CKPEIIMBAHUs JUISl PAa3HbIX THUIIOB HACIIECIOBAHMS
IIPU3HAKOB Y OPTaHU3MOB.

Xoxa padoThI:

1. 3aganusa

Pemnre renetnueckue 3agauun

1.1. KapiukoBblil pOCT y 4eJOBEKAa JOMHHUPYET MO OTHOIIEHHIO K HOPMAJIBLHOMY
pocty. MyXunHa C HOPMaJbHBIM POCTOM >KCHUJICA HA TI'E€TEPO3UTOTHOMN
KEHIIMHE C KapJUKOBBIM pocToM. KakoBa BeposTHOCTH (B%) pOXKIeHUs
pebeHKa ¢ HOpMaJIbHBIM POCTOM?

1.2. V 4enoBeka reH Kyp4aBbIX BOJIOC JOMUHHUPYET HaJ T'€HOM IpsSMbIX Bojioc. B
Opak BCTyHaeT >KEHUIMHA C Kyp4yaBbIMHU BOJOCAaMH, MaThb KOTOPOW HMeEET
IpsIMBIE BOJIOCBI M MY)XYHMHA C NPSAMBIMU BojJocamu. KakoBa BEpOSTHOCTB
(B%) pokaeHHs IeTel M0 KaKAOMY MPU3HAKY ?

1.3. T'eH, BBI3BIBAIONINI CaxapHbIM AMa0ET, PEIIECCHBEH IO OTHOIICHHUIO K TEeHY
HOPMAJIbHOTO OOMEHa BEIIECTB. Y 3J0POBBIX CYNPYrOB POJAUIICS PEOEHOK C
caxapHbIM quadeToM. OnpenenanTe BO3MOXKHbIE TEHOTHUIIBI poauTeneil. OTBer
MOATBEPAUTE CXEMOM.

1.4. 'V denmoBeka MpaBOPYKOCTb JOMHUHHUPYET HaJ JIEBOPYKOCTbIO, a Kapuil IIBET
rma3 Haja roiayObiM. B Opak BcTymaroT kaperiasblii My>KYMHA IIpaBlla,
reTepO3UrOTHBINA MO 3TUM IMpPU3HAKAM, M TOIXyOoriaszas *EHIIMHA IpaBlia,
orelr Kotopoir Obul jeBmioi. CKOJBKO M KaKMX pPa3HbIX TEHOTHUIIOB H
(hEHOTHUITOB MOXKET OBITh Yy MIX JIETCH?

2. IlpodeccrnoHanbHO-OPUEHTUPOBAHHBIC 3aaHUS
['emepanonus, Wik KypuHas CJIENOTa — 3TO TaKO€ HapyIIEHHE 3pEHUs], IPU KOTOPOM
YeJIIOBEK B CYMEpKaX OY€Hb IJIOXO BUAMT. [l TakuxX Jr0Jed Ba)KHO MPABUIIBLHO
noao0paTh ypOBEHb OCBEIIECHUSA IMOMEUIEHWH, B TOM YHCJE MPOU3BOJICTBEHHBIX.
JlanHoe 3a00JieBaHME HOCUT HACJEACTBEHHBIM XapakTep, ATOT MPHU3HAK SBIAETCS
peueccuBHbIM. [IpuBenute Bce BO3MOXHBIE T€HOTHUIIBI, MPU KOTOPBIX Yy 4YeEOBEKa
MPOSIBUTCSL KypUHAasl CJIENoTa.
3. KoHTposbHbIE BOITPOCHI
[IpuBenute cxembl 0003HAYEHUS T€TEPO3UTOTHBIX U TOMO3ZUTOTHBIX OPTraHU3MOB IO
OJHOM Tape MPU3HAKOB.

MMPAKTUYECKAS PABOTA Ne 3

Ha3Banue npakTuyeckoi padorbl: AHaIN3 GEHOTUITHMYECKON N3MEHUYNBOCTU
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Hean padoThl: mpoBecTH aHAN3 HEHOTUITUIECKON H3MEHYNBOCTH

PesyabTarsbl:
Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opueHmuposannoe
cooepoicanue).
I[IK 1.4. BelOuparb W paccCUUTHIBATh OCHOBHBIE NApPAMETPHI PEXKUMOB PaOOTHI
COOTBETCTBYIOIIETO 000PYAOBAHUS.
Memanpeomemmbwle:’
- MPII 02 ycranaBnuBaTh CyIIECTBEHHBIN MPU3HAK WA OCHOBAHMS JJIsI CPABHEHHS,
kinaccuukanuy u 00001IeHNS;
- MPII 03 onpenensate Lenu ACATENBHOCTH, 3a1aBaTh MapaMeTpPbl U KPUTEPUHM HX
TOCTHKEHUS;
- MPII 12 BBIABIATH NPUYMHHO-CIEACTBEHHBIE CBSA3M M aKTyaJIU3WpOBaTh 3ajaady,
BBIJIBUTATh TUIIOTE3y €€ PEUICHUS, HAXOAUTh apryMEHTHI JUIS J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh [1APAMETPhI U KPUTEPUU PEILECHUS;
npeomemmuule:
- [IP6 05 mpumeHEeHHs] OCHOBHBIX METOJIOB HAYYHOI'O MO3HAHMSI, UCIOJIb3YEMbBIX B
Ouosoruu: HAOJMIOJEHUS W ONUCAHUS KUBBIX CHCTEM, IPOIECCOB M SBICHUM;
OpraHu3aliy U MPOBEAEHUSI OUOJIOTHYECKOTO SKCIEPUMEHTA, BBIABUKEHUS TUIIOTES,
BBISIBJICHUS 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU BEIMYMHAMH, OOBICHEHHUS
MOJIYYEHHBIX PE3YJIbTaTOB M (POPMYJIHMPOBAHUS BBIBOJIOB C HCIOJIb30BAHUEM
HAYYHBIX MMOHSITUN, TEOPUN U 3AKOHOB;
3HAHMA: OCHOBONOJAralomMX OWOJOTMYECKUX TEPMHUHOB U  TOHSITHH:
OpraHu3M, BH/[I, HACJIEICTBEHHOCTh, U3MEHUNBOCTh
YMEHHS: IPUMEHATh OCHOBHBIE METOJbI HAYYHOI'O NO3HAHUS, UCIIOIb3YEMBIX
B OMOJIOTHHU: HAOIIOAEHNS U ONHMCAaHUs KUBBIX CUCTEM, ITPOLIECCOB U SBJICHUM;
OpraHu3alMd M TPOBEICHHUS OHOJIOTMYECKOro 3KCIEPUMEHTA, BBIIBHXKEHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY HCCIEAYEMBIMU BEJIMYMHAMM,
OOBSICHEHHSI TOJYYEHHBIX pe3yJlbTaToB U (OPMYJIUPOBAHUS BBIBOJOB C
MCITOJIb30BAaHUEM HAYUHbIX MOHATUM, TEOPUN U 3AKOHOB.
Xoxa padoTsI:
1. 3aganus
1.1. CpaBHuTe 2 KOMHATHBIX pPAacTeHUs OJHOrO0 BHAA (UX OTHAEIbHBIC
MPU3HAKK: JUCThS, UBETKH). Haiinure nprusHaku cXoACTBa B UX CTPOCHUHU.
OOBsiICHUTE MPUYUHBI CXOJICTBA 0COOEH OJTHOTO BUJIA.
1.2. BrisBUTE y HCCIEAYEMBIX PACTCHUN MpU3HaKu paznuuns. Kakue cBoiicTBa
OpPraHHW3MOB OOYCJIABJIMBAIOT PA3IUUU MEXAY OCOOSIMH OJHOTO M TOTO

)Ke Brga?

1.3. 3amosnute Tabnuiy «CpaBHUTETbHAS XapaKTEPUCTUKA PACTCHUID)
CpaBHMBaeMbIit Hacnencreennbie HN3menunBbie
MIPU3HAK PU3HAKU MpPU3HAKU

dopmMa Jicra

JlnmmHa nucta

dopma 1BETKA

Okpacka 1BeTKa
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‘ Pa3zmep nserka ‘ ‘

2. I1IpodeccnonaibHO-OPUEHTUPOBAHHBIE 3aaHUS
[Ipn opranuzanuu MeCT OTIbIXa, CTOJIOBBIX, PEKpEalnii Ha MPOU3BOJCTBE YacTO
OPUMEHSIOT PAa3IMYHbIE pAacTeHUs, ISl KOTOPBIX HEOOXOJUMO JOCTaTOYHOE
ocBemieHne. K KakoMy  TuUny — M3MEHUMBOCTH  (F€HOTHIMYECKOW WU
MOAU(DUKAIIMOHHOW) BHYTPU TPYIIBI OPraHU3MOB OJHOTO BHJA MOXET MPHUBECTH
HEJ0CTaTOYHAas OCBEUICHHOCTh pacTeHuit? [IpuBeaute mpumep.

3.KonTposasHbIe BOMPOCH
Ilepeuncnure npu3Haku GEHOTUITUYECKON (HEHACIEACTBEHHOM NU3MEHUUBOCTH ).

IMMPAKTUYECKAS PABOTA Ne 4

Ha3Banue npakTuuyeckoi padorel: V3ydeHune npucnocoOJeHuii OpraHu3MoB K
Pa3HBIM cpeliaM OOUTaHUs

IIe.m; paﬁoTbI: HN3Yy4UTb HpI/ICHOCO6JICHHH OpPraHu3MoOB K pa3HbIM CpCaaM o0OuTaHUS

PesyabTarhi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).
[IK 1.4. BoiOuparte M paccuuThIBATb OCHOBHBIE NapaMeTpbl PEXUMOB pPabOTHI
COOTBETCTBYIOIIET0 000PyA0BaHUS.
MemanpeomemHbwle:
- MPII 02 ycranaBnuBaTh CyIIECTBEHHBIN MPU3HAK WA OCHOBAHUS ISl CPABHEHHS,
Kiaccuukanuu u 0000IIeHHUS;
- MPII 03 onpenensaTe nenu OEATENBHOCTH, 331aBaTh IapaMETPbl U KPUTEPHUHM HX
JOCTUKEHUS;
- MPII 12 BBISBIATE NPUYMHHO-CIEICTBEHHBIE CBSI3M M AKTyaJIM3UpPOBATH 33]ady,
BBIJIBUIaTh TUIIOTE3Yy €€ PEUIEHUs, HAXOAUTh apTyYMEHTHI Ul I0Ka3aTelIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;
npeomemmHnule:
- [IP6 05 mpuMeHeHHs OCHOBHBIX METOJIOB HAYYHOT'O TMO3HAHHUS, WCIIOJIb3YEMbIX B
Ouonoruu: HaOMIOACHHUS W ONHCAHUS KUBBIX CHCTEM, HPOLECCOB U SBJICHUI;
OpraHM3allM U MPOBEIECHUSI OMOJIIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3,
BBISIBJICHUSI 3aBHUCHUMOCTH MEXJY HCCIEIyeMbIMH BEJIMYMHAMU, OOBSICHEHUS
MOJIyYEHHBIX PE3yJbTaTOB U (OpPMYIHpPOBAaHUS BBIBOJOB C HCIIOJIb30BAaHUEM
HAYYHBIX MMOHSITUN, TEOPUN U 3AKOHOB;
3HAHMA: OCHOBONOJAraroUMX OHOJIOTMYECKUX TEPMUHOB U  TOHSITHM:
OpraHu3M, BHJl, JKOCHUCTEMA, CAMOpPEryJsilus, MPUCIOCOOIEHHOCTh
OpraHu3MOB K cpeJie OOUTaHus

YMEHUA: [TPUMCHATH OCHOBHBLIC METOABLI HAYYHOI'O IMO3HAHMSA, MCIIOJIb3YCMBIX

B OMOJIOTHH: Ha6JHOI[eHI/I$I H OIIMCAaHM:A KUBBIX CUCTCM, ITPOLCCCOB U HBHGHI/If/'I;
BBIABJICHUA 3aBUCUMOCTU MCKAY HCCICAYCMbIMU BCIMYMHAMU, 00BACHEHUS
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MOJIYYCHHBIX PE3YIbTATOB U (POPMYJIHMPOBAHUS BBIBOJIOB C HMCIOJb30BAaHHEM
Hay4YHBIX MMOHATHM, TEOPUN U 3aKOHOB.
Xoxa padoThi:
1. 3amanus
1.1. 3amonmnute Tabmuiy «lIpucrocobseHuss OpraHu3MoOB K  YCIOBUSIM
CYIIECTBOBAHUS

Bun npucnioco6nenust | CymHocTh 3HaueHue [Ipumep
npucnocoOIeHns | IpucnocoOIeHus

[TokpoBuUTENBCTBEHHAS
(Mackupyromas)
OKpacka

[Ipenocteperaromas
(memackupyroras)
OKpacka

Mumukpus

CpencTaa 3alUThI

[IpucnocoburensHOE
MOBE/ICHNE

JIeMOHCTpaTUBHOE
IIOBEJICHUE

3a00Ta 0 IIOTOMCTBE

2. [IpoeccrnonaibHO-OpUEHTUPOBAHHBIE 3a/1aHUS
Y JKMBBIX OPraHM3MOB CYIIECTBYET MNpPENEN aJanTUBHBIX BO3MOXKHOCTEW. Ecnm
YCIIOBHSI OOMTaHUS PE3KO H3MEHSIOTCS, TO HE Bce (OPMBI KM3HU MOTYT OBICTPO
BbIpaboOTaTh NpHUCHOCOONEHUsT K 3ToMmy. Hampumep, cBeT sBIS€TCS OJHUM U3
sKojorudyeckux (aktopoB. Hanbosiee BaXXHBIMU ISl AKUBBIX OPraHU3MOB SIBIISIIOTCS
BUJIUMBIE, YIbTpaduoieToBble U MH(ppakpacHble Jyud. Ha mpou3BoACTBE 4ellOBEK
MOXET MOABEPraThCs ACUCTBUIO JIy4€W pa3iauyHOro crekrpa. OnumuTe BIWSHUE Ha
OPTraHu3M JTHUX Jy4dei.
3. KoHtposbHbIE BOITPOCHI
JlaiiTe onpeaeneHrne TEPMUHY «A TanTalus»»

MMPAKTUYECKAS PABOTA Ne 5

Ha3Banue npakTn4yeckoil padorpl: 3yueHne 1 onrcaHue SKOCUCTEM CBOEH
MECTHOCTH

Heas paGorbi: Omnucarh 0a30BbIE SKOCHUCTEMBI CBOEH MECTHOCTH U ONPEACIIUTH
B3aMMOCBSI3U BHYTPH 3TUX CUCTEM

PesyabTarthl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

I[IK 1.4. BolOuparb W paccuMThIBaTh OCHOBHBIE MapamMeTpbl PEKUMOB pPaOOTHI
COOTBETCTBYIOIIETO 00OPYA0BAHUS.
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Memanpeomemmbwle:
- MPII 03 onpenensate Lenu ACATENBHOCTH, 3a1aBaTh MapaMeTpPbl U KPUTEPUHM HX
TOCTHKEHUS;
- MPII 12 BBIABIAT NPUYMHHO-CIEACTBEHHBIE CBSA3M M aKTyaJIM3WpOBaTh 3ajaady,
BBIIBUT'ATh TUIIOTE3Yy €€ PEIICHMs], HAXOAUTh apTyMEHTHhI JUIS T0KA3aTENbCTBA CBOMX
YTBEPKJICHNMN, 33]1aBaTh I1APAMETPhI U KPUTEPUU PEILCHUS;
- MPII 17 ymeTh nepeHOCUTh 3HAHUS B IIO3HABATEJIBHYIO U IPAKTUYECKYIO 00J1acTH
AKU3ZHENIEATEIbHOCTH;
- MPII 18 ymeTb HHTETpUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;
npeomemmuuie:
- [1P6 04 copmMupoBaHHOCTH YMEHHS pACKPBIBATH OCHOBOIOJIATAIOIINE
Ounonornyeckne 3aKoHbI U 3aKkoHOMepHOCTH (I'. Menaens, T. Moprana, H.H.
Basunosa, O. I'ekkens, . Mromnepa, K.bapa), rpaHuiibl vX puMEHEHUS K )KUBBIM
CUCTEMAM;
- [IP6 05 mpumeHEeHHs] OCHOBHBIX METOJIOB HAYYHOI'O MO3HAHMSI, UCIOJIb3YEMbBIX B
Ouonoruu: HAaOMIOACHUS W ONHCAHUS KUBBIX CHCTEM, IPOLECCOB U SIBICHUI;
OpraHM3allM U MPOBEIECHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3,
BBISIBJICHUSI 3aBHUCHUMOCTH MEXJY HCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHUS
MOJIyYEHHBIX PE3YyJbTaTOB U (OPMYIHpPOBAHUS BBIBOJOB C HCIIOJIB30BAaHUEM
HAy4YHBIX [IOHATHNA, TEOPUNA U 3aKOHOB
- [IP6 07 npuMeHATH MOTYYEHHBIE 3HAHUS ISl OOBSICHEHUSI OMOJIOTUYECKHUX
IIPOLIECCOB U ABJICHUM, U IPUHATHUS MPAKTUYECKUX PELIEHUI B IOBCETHEBHOM
KU3HHU C LEJbI0 00ecrnedeHns 0€30I1aCHOCTH CBOETO 3/I0POBbsI U 3JJ0POBBS
OKPYXAIOIUX JIFOAEH, COOI0ACHHS 3J0POBOT0 00pa3a *U3HH, HOPM IPaMOTHOIO
MOBEJEHUS B OKPY’KaIOIIEH MPUPOIHOMN cpe/ie; MOHUMaHUsI HE0OOXO0IUMOCTH
MCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM OMOJIOTUU U OUOTEXHOJIOTUM IS
PalMOHAIIBHOTO MPUPOIONOJIB30BAHMS;
3HAHUsI: OCHOBOIOJArarwlme O1MoI0rnueckie 3akoHsl U 3akoHomepHocTH (I
Menpens, T. Moprana, H.. BaBunoBa, 3. I'ekkens, @. Mroanepa, K.bapa),
I'PaHULIBI X IPUMEHEHHUS K )KUBBIM CHCTEMAM;
YMEHHUS: IPUMEHATh OCHOBHBIE METOJbI HAYYHOI'O MO3HAHUS, UCIIOJIb3YyEMBIX
B OMoJIOTUH: HAOMIOACHUS U OMMCAHUS JKUBBIX CHUCTEM, NMPOLIECCOB U SIBJICHMUIA;
BBISIBJICHUSI 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEIMYHMHAMH, OOBSICHEHUS
MOJIYYEHHBIX PE3YJIbTATOB U (POPMYJIMPOBAHUS BBIBOJIOB C HMCIOJb30BAaHUEM
HAyYHBIX MOHSATUN, TEOPUM U 3aKOHOB; NMPUMEHATH MOJYYEHHbIC 3HAHMS IS
OOBsICHEHHS OWOJOrMYECKUX TPOLECCOB U  SBJICHUM, MJIA MPUHATHS
MPAKTUYECKUX PEIICHUH B TOBCEIHEBHON JKH3HU C I1EIbI0 OO0EeCleueHUs
0e30MacHOCTH  CBOETO  370pPOBbS M 3/J0POBBbS  OKPYXKAIOLIUX  JIHOJIEH,
coOJIIOICHUST 3I0pOBOTO 00Opasza >KU3HM, HOPM TPAMOTHOTO IIOBEICHUS B
OKpYKaroUer MPUPOTHOU Cpeie
Xoxa paboThi:
1. 3amanus
1.1. Tlepeuncnure 6a30BBIE IKOCUCTEMBI Baliero peruona (YensOuHckon 061acTy)
1.2. 3anonnure Tabauiy «BuIoBOM cOCTaB SKOCHUCTEM Balllero peruoHa
(UensibunrCKOM 00MacTH)»
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Tun 3KocucTEMBI XapakTepHble  BUbI | XapaKTepHble  BUJbI
pacTeHui KUBOTHBIX

CMeniasHbIi Jiec

JIyr

[IpecHblll BOJOEM

Crernb

1.3. CocTtaBbTe NUIIEBBIC 1IENHN TSI YKa3aHHBIX B TAOIHIIE SKOCHCTEM
1.4. I[lepeuncnutre OCHOBHBIE DJKOJIOTMUECKHE MPOOJIEMBbI, XapaKTEpHbIE st

AKOCHUCTEM Bailero peruona (YensOnHCckon 001acTH).

2. IIpodeccnonabHO-OPUEHTUPOBAHHBIE 3aaHUS

HckyccTBEHHOE OCBEIIEHHE B TOpPOJAAX, JKWJIBIX U TMPOMBIIIJICHHBIX 3AaHUIX

OPUBOJUT K YBEJIMYECHHUIO CBETOBOro JHSA. ONUIIMTE K KaKUM H3MEHEHUSM B

HKOCUCTEME ITO MOXKET MPUBECTH?

3.KoHTposasHbIE BOMPOCH

[IpuBenuTe NpaBUIIO KOJIOTUYECKOW MUPAMUIBI.

JIUTEPATYPA

OcHOBHBIE NeYaTHbIE U3TaAHUS
1. KoncrantunoB, B.M. buonorus nns mnpodeccuit u cnenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HaydyHOro mpoduieit: yueOnuk / B.M.
Koncrantunos, A.I'. Pezanos, O.E. ®aneeBa. — 10-¢ u3a., crep. — Mockaa :
Axanemus, 2022. — 320c. — ISBN 978-5-0054-0478-7. — URL :http://akademia-
moscow.ru/catalogue/4831/633231/. — Pexxum nmocTyma 1o mojanucke. (jiara
oOpamienus 23.01.23)
OcHOBHBIE JIEKTPOHHbIE U3IaHUS
2. YueOublii ounmaitH  kypc.buomorus 10 // MoOunbHOE AIEKTPOHHOE
oOpa3oBaHue: [caift]. — 2022. - URL:
https://educont.ru/courses/list/course/16015afa-ad56-4ca6-9356-
0ab131f209d6(mara oOpamenus: 23.01.2023). - Pexum gocryma: s
3apErucTpUp. MOJIb30BaTEIICH
3. YueOnniii onnaitH  kypc.buonormss 11/ MoOuibHOE  3JIEKTPOHHOE
oOpa3oBaHHUE: [caiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/136584c5-e32¢c-4696-8b4c-
18639%ead4abb (mara oOpamenus: 23.01.2023). - Pexum pocrtyma: mis
3aperucTpup. MoJIb30BaTeNeh
JlonoIHUTeIbHbIE HCTOYHUKH
4. DnekTpoHHBIM yueOHBIM Kypc. buonorus // JluctanimonHoe oOydeHue B
IOVYpI'TK: [caifT]. — 2023. - URL.:
https://dom.sustec.ru/mod/url/view.php?1d=37634 (mara oOpaleHus:
23.01.2023). — Pexxum qocTyma: ajis 3aperuCcTpHp. MoJIb30BaTeleH
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