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Pabouas mporpamma yuebnoi aucruruinabl O/.13 «BUOJIOT'US» paszpabortana Ha
OCHOBE:

- 3akoHa P® ot 29 npexabpst 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepaunmy;

- @enepanbHOTO TOCYJAPCTBEHHOTO  00pa30BaTENbHOrO  CTaHAApTa CPEIHEro
npodeCcCHOHaIBLHOr0 00pa3oBanus 1o crenuanbHocTd 35.02.05 Arponomus (mpukas
Munuctepctsa npocsetinenus Poccuiickoit @eaeparuu Ne 444 ot 13 uronsg 2021 r.);

- @enepanabHOro rocyAapCTBEHHOIO 00pa30BATENBHOIO CTaHAAPTa CPEIHEro OOIIEro
00pa3oBaHUsI YTBEP)KJICHHOTO NpuKazoM MuHHUcTepcTBA OOpa3oBaHUS U HAYKHU
Poccuiickoii @enepaunn ot 17 mas 2012 r. Ne 413;

- Ilpukasza MunucrepctBa mnpocsemenuss P® or 12 asrycra 2022 r. Ne 732 «O
BHECEHUU M3MEHEHUHN B (peiepanbHbIil TOCYyIapCTBEHHBI 00pa3oBaTeIbHBINA CTaHAAPT
cpenHero  obmiero  oOpa3oBaHUsA, YTBEPKIEHHBI  mpukazoM MuHucTepcTBa
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413y,

- Ilpuka3za MunucrepctBa npocseuleHust Poccuiickoit @enepannu ot 24.08.2022 No
762 «O6 yrBepxkaenun [lopsiika opraHu3zanud M OCYIIECTBICHUS 00pa3oBaTEbHOMN
JESTENPHOCTH TI0 00pa30BaTEeNbHBIM MPOrpaMMaM CpeIHEro MnpodecCuoHaIbLHOTO
00pa3oBaHus;

-e [Ipukaza MunuctepctBa npocsemieHusi Poccun ot 23.11.2022 Ne 1014 «O6
yTBEpKJIeHUU (enepaabHOl  00pa30BaTeIbHOM MPOrpaMMbl  CPEIHEr0  OOIIETO
00pa3oBaHUs;

- IpUMEpPHOU paboueld mporpaMmbl 00IE00pa30BATENbHON IUCUUILIUHBI «bromorus
(6a3oBBIif  ypOBEHB) I TPO(ECCHOHATLHBIX 00pa30BaTCIIBHBIX  OpraHU3aIHid
(omoOpeno Ha 3acemanuu [lemarorndeckoro copera ®I'BOY JITIO MPITO npoTokoaom
Ne 6/2025 ot «18» anpens 2025 roaa).

Opranuzatop-paspadotunk: PI'6OY BO Anraiickuii AY
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITIPOT'PAMMbBI YYEFHOI
JUCIHUIIVINHBI

1.1 Ob6aacTh npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma yudeOHo¥ muctumiuHel OJ1.13 «buonorus» sBIsSETCS YacTbiO
OCHOBHOU 00pa3zoBaTeabHOM MporpamMmbl B cooTBeTCTBUM ¢ PI'OC 10 crienuaibHOCTH
CIIO 35.02.05 Arponomus.

1.2 Mecro y4eOHOH IMCHUMIUIMHBI B CTPYKType OCHOBHOM 00pa3oBare/IbHOM
NPOrpamMMblI:

VYueOnass nucrmmumba OJ[.13  «buonorus» sBiseTcss ydeOHOW AUCHUTUIMHON
o0s3aTenbHOM  mNpeaMeTHOM — obOnacth  «EcTecTBEHHO-HAay4HbIE  MPEAMETHD)
(denepaibHOro TrOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa CPEAHEro OOIIero
o0Opa3oBaHUs.

1.3 Ieau u 3a1a4M y4eOHOM IMCHUIIIUHBI — TPEOOBAHUS K Pe3yJ1bTATaAM OCBOECHUS
yueOHO# TUCHUIINHBI:

Heap u3zydyenus aucuuiuinHbsl «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
OOy4arolMMUCS 3HAHUAMU O CTPYKTYpHO-(PYHKIIMOHAIBHOM OpraHu3allii >KHUBbBIX
CHUCTEM pa3HOr0 paHra MU MNPUOOpPETeHHWE YMEHHM HCMNOib30BaTh A3TH 3HAHUS MJis
IPaMOTHBIX JIEHCTBUI B OTHOIICHUH OOBEKTOB KUBOM MPUPOJIBI U PEIICHUS PA3THIHbIX
KU3HEHHBIX MPOOIEM.
3axaum JUCIUIIINHEL:

- OCBOCHME OOYyYarOUIMMHUCS CUCTEMbl 3HAHUW O OMOJOTMYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIIOTe3axX, TMpaBHJIaX, CIyXKalluX OCHOBOM ISt
(dbopMUpOBaHUS MTPEAICTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE MUPA;

- 0 METOoJax Hay4yHOro MO3HaHMs, CTPOEHUH, MHOTOOOPA3HUH U OCOOEHHOCTAX >KUBBIX
CHUCTEM pa3HOTO YPOBHsS OPraHM3alli{, BBIJAIOIIUXCS OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAaHUX B OMOJIOTUY;

- ¢popmMupoBaHre y 00yJaIOIMINXCs TO3HABATEIBHBIX, HHTEIIEKTYAIbHBIX 1 TBOPYECKIX
CIIOCOOHOCTEN B Mpollecce aHalli3a JAaHHBIX O MYyTSIX pa3BUTUSA B OMOJIOTMM HAay4YHBIX
B3IVISII0B, UJIEN U MOJXOA0B K U3YUEHMIO JKUBBIX CUCTEM PAa3HOI'O YPOBHS OPraHU3AlNY;



- CTaHOBJICHHE y OOy4YaroIIUXCs OO0Ied KyIbTyphl, (GYHKIIMOHAIBHOW TI'PAMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATh W OLEHUBATH SIBJICHHS OKPYXKAIOIIEro MHpa >KHUBOM
HpUPOABI HA OCHOBAaHUU 3HAHUH U OIBITA, MOJTYYEHHBIX NPH U3YYECHUU OUOJIOTUH;

- popmupoBaHue y 00y4aIOUMXCs YMEHUN WILTIOCTPUPOBATh 3HAUEHUE OMOIIOTUYECKUX
3HaHUII B TIPAKTUYECKOM JESATETBbHOCTH YeNOBEeKa, pAa3BUTUHM  COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHIA U arpoOHOTEXHOIOT Hif;

- BOCTIMTaHUE YOEKAEHHOCTU B BO3MOXKHOCTH TTO3HAHUS YEIOBEKOM >KUBOU MPHUPOIHL,
HEOOXOMMOCTH OEpEKHOTO OTHOILIEHUS K HEH, COOMIONEHUS 3TUYECKUX HOPM TIpU

IMPOBCACHUHA OMOJIOrMYECKUX HCCJIGI[OB&HHﬁ;

- OCO3HaHuc

OCHHOCTHU

OHOJIOTHYECKHUX

3HAaHUU I

MOBBIILICHNSI  YPOBHS

AKOJIOTHYECKOM KYJIbTYPHI, 11 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;
- IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN ¥ YMEHUHN B TTOBCEIHEBHOM KU3HU ISl OTICHKU

MOCIICACTBHA CBOCH JEATCIIBHOCTH 110 OTHOIICHHWIO K OKpY)KaloIIeH cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE M COOJIOJCHHUE Mep NPOGUIAKTUKU
3200JIEBaHUN.

OcBoenne conepxanus ydyeoHor nucummumabl OJ[.13 «buonorus» obecrnedynBaer
JOCTIKEHHUE 00YYaIOUMUCS CIEAYIOIINX Pe3y1bmamaos:

Ilnanupyemble pe3yJbTaTbhl OCBOEHUS 00II€00pa30BaTeJbHON JIUCHUIUIMHBI B
cooTrBeTcTBUHU ¢ PI'OC CIIO m Ha ocHOoBe PI'OC COO

Kon n Ianupyembie pe3yabTaThl 0CBOEHHS JHCHHILTHHDI
HAHMEHOBAHUE
‘l’OPM“pyeM”uX O0mme JMcHunIMHAPHbIE
KOMIIeTCHIH

OK 01. BeiOupats
CIOCOOBI pelIeHUs
3ama4y

B yacTu TPyA0OBOI0 BOCIIUTAHMSA:
- JIP27 rOTOBHOCTH K TpyAdY,
OCO3HAaHHE LIEHHOCTH MAacCTEpCTBa,

IJIaHUPOBAT MU CAMOCTOSATCIBHO

[TP61 chopMHpOBaHHOCTH 3HAHUU O
MecTe M poiu OWOJIIOTMH B CHCTEME
HAay4YHOTO 3HAHUA, (PYHKIHOHATHHOU

npoeCCHOHATIBHON | TPYAOJItO0HE; I'PaMOTHOCTH YEJIOBEKA Ul PELEHUs
NEeATEIbHOCTH - JIP28 roTOBHOCTb K aKTHUBHOH | )KHU3HEHHBIX MPOOIIEM;

IIPUMEHUTEIBHO K NeSITeIbHOCTH TexHosorudeckoil u | [IP62  chopMupoBaHHOCTH  yMEHUS
pa3IMYHbIM COLIMAJIbHOU HaIpaBJIEHHOCTH, | PaCKpbIBaTh coJiep>KaHue
KOHTEKCTaM CHOCOOHOCTh UHHULIUUPOBATh, | OCHOBONOJATAIOIMIUX OHOIIOTHYECKUX

TCPMHUHOB U TOHSTHH: KHU3Hb, KJICTKA,

BBITIOJHSATH TaKyIO JESTEIbHOCTH; TKaHb, OpraH, OpraHu3M, BUJ,
- JIP29 wuHTEpec K pa3IUYHBIM | TOMYJISAIUsA, IKOCUCTEMA, OWOIEHO3,
chepam npodeccuonansHoOM | Omocepa;  merabonmmzm  (oOMeH
NeSITeTbHOCTH, BEIIECTB W TMPEBpAIllEeHHUEe DHEPTUH),
OBilaleHHe  YHHBEPCAJIbHBIMH | TOMEOCTA3 (camoperynsius),
Y4eOHbIMH  TO3HABATEJbHBIMHU | OMOCMHTE3  Oenka,  CTPYKTypHas
JAefiCTBUSIMM: OpraHu3alus KHBBIX CHUCTEM,
a) 0a3oBble JIOTHYeCKHe | JUCKPETHOCTD, CaMOpeTYJISIIHSA,
AeicTBUSA: CaMOBOCIIPOU3BEICHHE

- MP5 CaMOCTOSITENIHHO | (PENpPOAYKIHs), HACICIACTBEHHOCTD,
dbopMynupoBaTh U | U3MEHYHBOCTb, HSHEPro3aBUCUMOCTD,
aKTyaJIn3upOBaTh npobieMy, | pOCT W pa3BHTHE,  ypOBHEBas
paccMaTpuBaTh €€ BCECTOPOHHE; OpraHu3aLus;

- MP6 ycranaBnuBath | [IP63  chopmupoBaHHOCTH  yMEHUS
CYLIECTBEHHBI  MpPHU3HAK  WJIN | paCKpHIBATh coJiepKaHue
OCHOBaHUS JUISE CPaBHEHMsI, | OCHOBONOJIATAIOIINX OHOJOTHYECKHUX




Kiaccuukanuu u 00600IICHHS;

- MP37  onpenmensatb  uenu
NeSITeNbHOCTH, 3aJ1aBaTh
napaMeTrpsl M KPUTEPUM  UX
JOCTH)KEHUS;

- BBIABJIATh 3aKOHOMEPHOCTH U
IPOTUBOPEUUS B

paccMaTpUBaEMbIX SIBJICHUSX;
- MP8 BHOCHUTH KOpPPEKTHBBI B
JIeATEIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3YyJbTATOB LIEJISM,

OLICHMBATh PUCKU  IIOCIIEICTBUI
JeSITEIbHOCTH;

- MP9 pa3BuBaTh KpeaTHBHOE
MBILLICHHE npu pelLeHun

YKU3HEHHBIX TTPOOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHE
AeHCTBUA:

-  MPI1l BpageTp  HaBBIKAMH
yueOHO-HCCIIeI0BATEIbCKON u
MIPOEKTHOMN JESITENbHOCTH,
HABBIKAMU pa3perieHus npooiem;

- MP16 BbIBIATP HNPUUYUHHO-
CJIE/ICTBEHHBIE CBA3U u
aKTyaJIN3UPOBATH 3ajauay,
BBIJIBUTaTh TUIIOTE3y €€ pelIeHUS,
HaXOJ/IUTh apryMEHTBI TUTSt
JI0OKa3aTesIbCTBa CBOUX
YTBEPKICHHI, 3a71aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

- MP17 AHAIM3UPOBATH
MOJIYYeHHBbIE B XOJI€ PEIICHHS
3a/1a4d  pe3yJIbTaThl, KPUTHYECKU
OIIEHUBAThb UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh  M3MEHEHHE B
HOBBIX YCIIOBHUSIX;

- MP21 ymeTh nepeHOCUTh 3HAHUS

B MI03HABATENbHYIO u
MPAKTUYECKYIO obnacTu
KHU3HEIeATENbHOCTH;

- MP22 ymMerp WUHTErpupOBaTh
3HAHUS U3 PAa3HbIX MPEAMETHBIX
o0OJacren;

- MP23 BpIgBHUTATHL HOBEIE HJEH,

npeaiaraTh OpUTHHAJIBHBIC
MOAXO/AbI U PEIICHHUS;
- MP2 CIIOCOOHOCTH ux

UCIIOJIB30BaHUs B I103HABATEIbHON
Y COLIMAIIBHOW MTPAKTHUKE

TEOpUA M  THUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTaLlMOHHOU,
SBOJIFOLIUOHHOM, IIPOUCX0KICHUS
JKU3HU U YEJIOBEKA;

I[1P64 chopMUPOBAHHOCTh YMEHUS
pacKpbIBaTh OCHOBOIIOJIararome
OuoIorn4ecKue 3aKOHBI u

3akoHomepHoct (I. Mennens, T.
Moprana, H.M. BaBunoma, DO.
I'exkenss, ®. Miromnepa, K. bapa),
IPaHUIbl X IPUMEHUMOCTH K KUBBIM
CUCTEMaM;

I1PG5 npuoOpeTeHue OTIBITA
NPUMEHEHHUSI  OCHOBHBIX  METOJ/IOB
HAYYHOTO TIO3HAHMS, UCTIOIb3YEMbIX B
Ouonorun: HAOMIOJIEHUS W OMHUCAHUS
JKUBBIX ~ CHUCTEM, TPOIECCOB U
SIBIICHUH; OPTaHU3AIUHA U TPOBEICHUS
OHMOJIOTUYECKOTO IKCIIEPUMCHTA,
BBIIBIDKEHUS TUIOTE3, BBIABICHUS
3aBHCHMOCTH MEXJIY HCCIICTyeMbIMU

BEJIMYUHAMU, 00BsICHEHUS
MOJTYYSHHBIX pe3yiabTaToOB u
dbopMynupoBaHUs BBIBOJIOB C

WCIIOJIb30BAHNEM HAYYHBIX TOHSTHH,
TEOPHH U 3aKOHOB;

[IP66 chopMUPOBAHHOCTH YMEHUS
BBIIETISITh  CYIIECTBEHHBIE MPH3HAKU
BHPYCOB, KJETOK TIPOKAPHUOT U
HYKapHoT; OJTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOreo1eH030B u KOCHUCTEM;
OCOOEHHOCTH  TIPOIECCOB  OOMeHa
BEIIECTB U MPEBpAILICHUS DHEPTUU B
KIIeTKe, (POTOCHHTE3a, MIACTHUECKOTO
u HHEPTeTHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, Meno3a,
OTLIIOIOTBOPEHUS, pa3BUTHS u
Pa3MHOXKEHUS, WHIUBUIYITBHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pHOBI 3a CYILIECTBOBAHHE,
€CTECTBEHHOTO otOopa,
BH1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH OpPTraHU3MOB K
cpene oOHnTaHus, BIIASTHUS
KOMITOHEHTOB IKOCHCTEM,
AHTPOTIOTCHHBIX U3MEHEHU B
DKOCHCTEMax  CBOEM  MECTHOCTH,
KpyroBOpoTa BEIICCTB u
mpeBpalleHre SHepruu B buocdepe;
[TP68 cdhopMUpOBaHHOCTH YMEHUS
pemate  OMONIOTUYECKHE  3a/layH,
COCTaBJIATh TCHOTHITMYECKHE CXEMBI




CKpCIIMBAHMS JIII Pa3HBIX THIIOB
HACJIEOOBAHUS MIPU3HAKOB y
OpraHW3MOB,  COCTaBJSATH  CXEMBI
MEepeHoca BEIIeCTB MW DJHEPTUU B
KOCHCTEMAX (uerm [MATAHUA,
TUIIEBBIC CETH)

OK 02.
Hcnonb3oBars
COBpEMEHHBIE
CpeacTBa MOUCKa,
aHanuza u
HWHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLOHHbIE
TEXHOJIOTHH ISt
BBITIOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTEeIbHOCTH

B o0sacTu LEHHOCTHM HAY4YHOIrO
MO3HAHUS:

- JIP36 c(hOopMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKu U

001IeCTBeHHON MPAKTHKH,
OCHOBaHHOI'0 Ha J1Majore KyJjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO

CBOEr0 MeCTa B TOJUKYJIHTYPHOM
MHUpE;

- JIP37  coBeplieHCTBOBaHUE
SI3LIKOBOM " YUTATEIHCKOM
KYJIbTYpbI KakK cpeacTaa
B3aUMOJICUCTBUS MEX]Y JIIOJbMH U
MO3HAHUS MUPA;

- JIP38 oco3HaHue L€HHOCTHU
Hay4YHOU JIESITEIIbHOCTH,
TOTOBHOCTh OCYILECTBIISATh
MIPOCKTHYIO U HCCJIEI0BATEIbCKYIO
JeATEIbHOCTh UHJIUBUAYAIbHO U B
rpy1re;

OBinaseHue  yHMBepPCAJIbHBIMH
YyueOHBIMH  TO3HABATEJbHBLIMU
JeliCTBHSIMU:

B) padoTa ¢ unopmanmeii:

-  MP25 Bnagetb  HaBBIKAMH
MOJTYYCHUS uHpopmaruu u3
HCTOYHHKOB pa3HbIX THIIOB,
CaMOCTOSATEILHO OCYILECTBIISATh
MMOMCK, aHaJIN3, CUCTEMATH3aIlUI0 U

UHTEPIPETALNIO uHpOpMaLUU
pa3IuMYHBIX  BUJIOB U (opMm
IIPE/ICTABIICHUS;

- MP26 co3gaBath TEKCTHI B
pa3iauuHBIX QopMmMaTax ¢ Y4eToM

HazHaueHuss  uHpopMamuu  u
LEeNeBON  ayAuTopuu, BBIOMpas
ONTHMAJILHYIO bopmy

MIPEJCTABIICHUS U BU3YyalU3aluu;
- MP27 ouenuBarh JOCTOBEPHOCTb,
JETUTUMHOCTh HH(OpMaluu, ee
COOTBETCTBHE MPaBOBBIM u
MOPaJIbHO-ITUYECKUM HOPMaM;

- MP28 wucnonb3oBath CpelcTBa
UH(OPMAIIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

I[TP69 cdopMUpOBAaHHOCTH YMEHHUMH
KPUTUYECKH OIICHUBATh MH(DOPMAITUIO
OMOJIOTUYECKOTO COJIepIKaHus,
BKJTIOYAIOIIYIO IICEB/IOHAYYHBIC
3HaHUS W3 PA3JIMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil mH(poOpManuy,
HAYYHO-TIONYJISIPHBIC MaTepHalbl);

UHTEPIPETUPOBATH STHUYECKHE
ACIEKThl COBPEMEHHBIX MCCIICIOBAHUI
B ouoJioruu, MEIUITNHE,
OHMOTEXHOJIOTUH; paccMaTpuBaTh
rio0abHbBIC 9KOJIOTHYECKHUE
pOOIEMBI COBPEMEHHOCTH,

(GbopMHUPOBATh MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO;

[TP610 chopMUpOBaHHOCTE yMEHUU
cOo3/1aBaTh COOCTBCHHBIC MHCHMEHHbBIE
U YCTHBIE COOOIIEHUS Ha OCHOBE
Onosornueckoii  MHPOPMALMK U3
HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIB30BaTh TIOHSATHIHBIN armapar
ounonoruu




B PEICHUN KOIHUTHUBHBIX,

KOMMYHUKATHBHBIX )41
OpraHU3alMOHHBIX 3amaq c
coOII0ICHUEM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepexeHusl, MPaBOBBIX H
OTUYECKHUX HOPM, HOpM

nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
-  MP29 Brnamerp  HaBBIKAMH
pacrno3HaBaHUs u 3aIUTHI
uHpopmanuy, HHGOPMATMOHHON
0€30MacCHOCTH JTUYHOCTH

OK 04.
DddexTuBHO
B3alMO/IEVICTBOBATh
1 paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- JIP2 TOTOBHOCTD K
CaMOPa3BUTHIO,
CaMOCTOSATEILHOCTH 5
CaMOOTIPE/ICIICHUIO;

-MP4 OBJIAJICHUC HaBBIKAMH
yueOHO-HCCIIeI0BATENbCKOMH,
IIPOEKTHOMN u COLIMAJIBHOU
JIeSITEIILHOCTH;

OBianeHue  yHMBepPCAJbLHBIMH
KOMMYHUKATHBHBIMU
JeHCTBUSAMM:

0) cOBMeCTHas J1eSITeJIbHOCTD.

- M35 nmoHuMMaTh M MCIIOJB30BaTh
NpEeUMyIEeCTBA  KOMaHJHOM U
WHIUBUTyaJIbHOU PabOTHI;

- M37 NPUHUMATD eau
COBMECTHOM JIeSITEIIbHOCTH,
OpraHU30BBIBATh n
KOOPJIMHUPOBATH JCUCTBUSI TIO €€
JOCTHOKEHHIO: COCTaBIIATh IIJIaH
JEHCTBUM, pacupenessaTb pojid ¢
Y4EeTOM MHEHHI YYaCTHUKOB
o0cyxIaTh pe3yNbTaThl
COBMECTHOM paboThI;

- M40  koopaMHHpOBATH U
BBITIOJIHATH PabOTy B  YCJIOBHUSX
peanbHOro, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUSI,

- M41 ocymecTBisATh MO3UTHUBHOE
CTpaTeruyecKkoe  IOBEJICHHE B
Pa3IUYHBIX CUTYAIHUSIX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, OBITH
WHUIIHATUBHBIM

OBiaseHue  yHMBepPCAJbHBIMH
pPeryJsiTHBHBIMU J1eHCTBUAMM:

r) IpUHATHE Cce0si W JPyrux
JIoaen:

- M59 npunHumMaTh MOTHBBI U
ApryMEeHTBhl JAPYruX JIIOAEH TMpHu

I1PGS npuoOpeTeHue OTbITa
NPUMEHEHHUST  OCHOBHBIX  METOJIOB
HAy4YHOT'O TIO3HAHUS, UCTIOIh3YEMBIX B
OMOJIOTUU: HAOIIOJCHUS W OIHCAHUS
JKUBBIX ~ CHCTEM, TIPOIIECCOB U
SIBJICHHIA; OPTaHU3aI[MK U MIPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMECHTA,
BBIIBUKCHUSI THIIOTE3, BBISBICHUS
3aBHUCHMOCTH MEXIY HCCIICTyeMBIMU

BEJIMYUHAMU, 00BSICHEHHS
MOJTYYCHHBIX pe3yiabTaToOB u
dbopMynupoBaHUs BBIBOJIOB C

WCIIOJIb30BAHUEM HAy4HBIX IOHATHH,
TEOPUH U 3aKOHOB




aHayu3e
JesATEIbHOCTH;
- M60 npusHaBaTh CBOE MPaBO M
IIPaBO APYTHUX JIOJIEN Ha OIIMOKY;

- M61 pa3BuBath CHOCOOHOCTH
IOHMMATh MUD C MO3ULMU JAPYroro
YyeJioBeKa

pe3yNbTaToB

OK 07. B 06.1acTH 3K0/710THYECKOTO [TP67 chopMHUPOBAHHOCTL YMEHUS
CopnelicTBOBaTH BOCIIUTAHMSA: IIPUMEHATH IOJIyYE€HHBIE 3HAHUA IS
COXpaHEHUIO - JIP31 c(hOpPMHUPOBAHHOCTh | OOBSICHEHUS OMOJIOTHYECKHX
OKpY’Karoleu 3KOJIOTUYECKOU KYJIbTYpBbI, | IPOLECCOB U SIBICHUH, AJI1 IPUHITHUS
Cpenpl, NOHMMAHHUE BIUSHUS COLMAJIBHO- | IPAKTHUECKUX peleHui B
pecypcocOepekeH! | SKOHOMHYECKHX IPOLECCOB  Ha | MOBCEIHEBHOM KU3HU C  LEJBIO
10, IPUMEHSITh COCTOSIHUE IPUPOIHON u | obecrieueHust 0E30MAaCHOCTH CBOETO
3HAHUS 00 COLIMAIIBHOW  CpeAbl, OCO3HAHUE | 3I0POBbSI M 3J0POBbS OKPYKAIOIIHUX
W3MCHCHHUU I00ATEHOTO Xapaktepa | fojiel,  COOJIOACHHS  3I0POBOTO
KJIMMAaTa, MPUHIMIBL | SKOJIOTHYECKUX MpooIem; oOpa3a J>KHM3HHM, HOPM TIPaMOTHOIO
OepeKITMBOTO - JIP32  maHuUpoBaHHME U | MOBEACHUS B OKpYyKarolen
MIPOU3BO/ICTBA, OCYLIECTBJIEHUE  JEHUCTBUM B | IPUPOJHOU cpene; IMOHUMaHUE
3pPEKTUBHO OKpYXalollled Ccpele Ha OCHOBE | HEOOXOAUMOCTH HCIIOJIb30BAaHUS
JIEHCTBOBATH B 3HAHUS uenein YCTOHYHMBOTO | JOCTHKEHHI COBPEMEHHOI Ouoyioruu
Ype3BbIYAHBIX pa3BUTHS YEJIOBEUECTBA; u OMOTEXHOJIOT U Ui
CUTYyaLUAX AKTUBHOE HENpHUATHE JACHCTBUH, | pallMOHAIBHOIO PUPOIONOIb30BaHUS

MPUHOCSIIMX BpPEI OKPYXaroUIEH

cpene;

- JIP34 ymenue nporHO3WpOBATh

HEONAroNMpUATHBIE HKOJIIOTUYECKUE

MOCNEACTBUSl  MPEANPUHUMAEMBIX

JIEVCTBUM, IPEAOTBPAIATh UX;

- JIP35 pacmmpeHue  omnbITa

JESATEIIBHOCTH 9KOJIOTHYECKOMN

HAIpPaBJIEHHOCTH;

- MP4 oBmageHne HaBBIKAMH

y4eOHO-UCCIIeI0BATEIBCKOM,

IIPOEKTHOMN 151 COLIMAJIbHOU

JESTEIIBHOCTH
IIK 2.2 - JIP6 oco3HaHue cBOMX ITP67 chopMuUpOBaHHOCTH yMEHUS
YcraHaBnuBarth KOHCTUTYLIMOHHBIX IIPaB U MPUMEHSTh TOJIyYEHHBbIE 3HaHUS IS
KaJIeHJJapHble CPOKU | 00s3aHHOCTEH, yBayK€HHE 3aKOHA U | OOBSICHEHUS OMOJIOTUYECKUX
MIPOBEJICHUS MIPABOIOPSAJIKA; MIPOLIECCOB U SIBJICHUM, JUISI MPUHSATUS
TEXHOJIOTMYECKHUX MP43 caMOCTOSTENBHO COCTABIIATh | IPAKTHUECKUX peleHui B
orepalfii Ha OCHOBE | IUIaH peleHus: IPOoOJIEMBI ¢ MOBCEIHEBHOM  U3HU C  LEJbIO
OIIpeeICHUS Y4€TOM MMEIOIUXCS PECYPCOB, oOecrieyeHnss ©€30MAaCHOCTH CBOETO
(beHoornyecKux COOCTBEHHBIX BO3MOKHOCTEN U 3I0pOBbS. M 3/0POBbSI OKPYXArOIINX
¢a3 pazBuTus IPEIIIOYTEHUN; mofed,  COONMIOJEHHS — 3710pOBOTO
pacTeHui MP49 naBath OLIEHKY HOBBIM oOpa3a JKHM3HHM, HOPM TIPaMOTHOIO

CUTYalUsIM, BHOCUTb KOPPEKTHUBBI | MIOBEACHUS B OKpYyXaromien

B JICSITENIbHOCTb, OIICHUBATh MPUPOIHOMN cpene; MMOHUMAaHHE

COOTBETCTBHUE PE3yJbTATOB LIESAM; | HEOOXOIUMOCTH HCIIOJIb30BAaHNUS

MP50 Bnasers HaBbIKaMU JOCTHKEHUI COBPEMEHHOUN Onosioruu

MO3HABATEJIbHOM pedexcun Kak " OMOTEXHOIOT Ui Ui

OCO3HAHUS COBEPIIIAEMBIX
NEUCTBUI U MBICIUTEILHBIX

panrOHAJIBHOI'O0 MPpHUPOAOITI0JIB30BaHUA




MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUUN

OcBoenne conepxanust ydeoHot nucuumuimael OJ[.13 «buonorus» obecneunBaer
JIOCTHKEHHE 00YUAIOIIUMHUCS CICIYIOINX JUYHOCHIHBIX Pe3YTbMamoe 60CRUMAHUS.
JIP4 TlposiBnsronuii 1 AEMOHCTPUPYIOIINN yBaXKEHUE K JIIOJSM TPYyAa, OCO3HAIOLIUN
IIEHHOCTh COOCTBeHHOTO Tpyna. Crpemsmuiics K (OPMHPOBAHUIO B CETEBOUM cpelie
JUYHOCTHO ¥ MPO(EeCCUOHATBFHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO Ciiemar

JIP7 Oco3Harolmuii OPUOPUTETHYID LEHHOCTh JMYHOCTH YEJIOBEKA; YBaKAIOIIHA
COOCTBEHHYIO M UYXKYIO YHUKAJIBHOCTh B Pa3MYHBIX CUTYyallUsiX, BO Bcex (popmax u
BUJIaX JEATEIbHOCTH.

JIP8 IlposBasmomrid U IE€MOHCTPUPYIOIINN YBaXKEHUE K MPEACTABUTEIAM Pa3IMUHbIX
ATHOKYJIbTYPHBIX, COUATBHBIX, KOH()DECCUOHATBHBIX U UHBIX Tpynn. COnmpuYacTHBIA K
COXpPAaHEHUIO, MPEYMHOKEHHUIO M TPAHCISLUHUHM KYJIbTYPHBIX TPAIHUIHUNA U LEHHOCTEH
MHOTOHAIIMOHAJIBHOTI'O POCCUMCKOT0 TOCYAapCTBa

2. CTPYKTYPA U COJEP)KAHUE YUEBHOM JUCHUTIIIMHBI
2.1 O0bem yueOHOM TUCHUIIMHBI M BUABI Y4eOHOU padoThI

Bua yue0Hoi# padoThbl Odnew B
yacax

O0bem 00pa3oBaTeIbHOI NPOrPAMMBI 1M CHUINIJIMHBI 144

B TOM YHCJIE:

OCHOBHOE CO/IepPKaAHNE | 102

B TOM YHCIIE:

TEOPETUICCKOE 00yUCHHE 74

MPaAKTUYECKUE 3aHATHUS 24

8 MOM Yucjle KOHmMPOAbHble pabOmbl 6

71a00paTOPHBIE 3aHITHUS 4

Nnpo¢ecCHOHATBHO-OPUEHTHPOBAHHOE COJIePKAHNE 36

B TOM YHCIIE:

TEOPETUYECKOE 00yUCHHE 12

71a00paTOPHBIC 3aHITHUS 10

MIPAKTUYECKUE 3aHITUS 14

IIpome:kyTouHasi arTecTanus (3K3aMeH) 6




2.2. TemaTuyeckuii IJIaH U coaep:xkanue yueOHoil qucuunianabl Q.13 buosiorus

dopmupyembie
KOMIIETeHIIUH,
HaumenoBanue Copnepxxanue yyeOHOro Mmarepuasa (0CHOBHOe M NPodecCHOHAILHO OPHEHTHPOBAHHOE), O0bem IMYHOCTHEIE I
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB
npeaMeTHbIE
pe3yJabTaThl
1 2 3 4

OCHOBHOE cO/Iep:KaHue
Pa3nes 1. Buosorus kak Hayka 2 OK 02
Tema 1.1. Copnepxxanue yuyeOHOIo MaTepuaJia 2 [1PG1- I1PG10
buosnorus B buonorus — Hayka o >xuBoil mpupozae. Csi3u OMOJIOTMH C OOIIECTBEHHBIMHM, TEXHUYECKMMHU U JIP4,7,8
CUCTEME HayK JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (uiocoduelt, penuruend, 3TUKOM, 3CTETUKON u mpaBoMm. Poib

6uosnoruu B pOpMUPOBAHUHN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. Cucrema OMOJIOTMYECKUX HayK.

Metonpl 1MO3HAHUS JKUBOM MNpUpoAbl (HAONIOEHUE, SKCIEPUMEHT, OIKUCAaHUE, W3MEpPEHUE,

KJaccu(uKalus, MOJIEIMPOBAaHUE, CTATUCTHYECKAs: 00paboTKa TaHHbIX)
Paznen 2. 7KuBble cUCTeMbI M HX OPTraHU3aNMs 2 OK 02
Tema 2.1. ConepixaHue y4eOHOro MaTepuasa 2 [TP61- ITPG10
O6mas XKusble cuctembl (OMocHCTEMBbI) Kak MpeaMeT u3ydeHus Omosoruu. OTiMYME JKUBBIX CHUCTEM OT JIP4,7,8
XapaKTEPUCTHKA | HeopraHuueckoi mpupozabl. CBoHCTBa GMOCUCTEM U UX pa3HOOOpasue.
JKU3HU YpoBHUM oOpraHuMzali OHOCHUCTEM: MOJEKYJISIPHO-TEHETUYECKUHM, KIIETOUHBIM, OpraHU3MEHHbIH,

MOMYJISIIIMOHHO-BHUIOBOM, YKOCHCTEMHBIN (OMOTeoleHOTHYECKH i), OrochepHbIi
Pa3nes 3 XuMnueckuii cOCTaB M CTPOEHHE KJIETKH 18 OK 01, OK 02
Tema 3.1. Copnepxxanue yuyeOHOIro MaTepuasa 1 OK 04
XuMu4ecKkui XVMMHYECKUI COCTaB KJIETKU. XMUMHUYECKHUE DIIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTH. Bona u I1P61- IIP610
COCTaB KIIETKH. | MUHEpaJIbHble BemiecTBa. DYHKIMU BOABl MU MHUHEPAIbHBIX BellecTB B KkieTke. [lomnepikanue JIP4,7,8
Bogna OCMOTHYECKOro OanaHca
1 MHUHEPAJIBHBIC | [IpakTHUYeCKOe 3aHSATHE 1
BCIICCTBA Ne 1 «buonmormyeckas poib MUHEPAIbHBIX BEIIECTB B OOECIEUEHHH IKHU3HEAEATEIHLHOCTH

OpraHU3MOB, MPOSIBJICHNUS ArcOaTaHca MUHEPATbHBIX JIEMEHTOB)
Tema 3.2. Conep:xanue yueOHOTro MaTepuaJia 6
buonornyeckn | benku. CoctaB W cTpoeHHE OCIKOB. AMHHOKHCIOTHI — MOHOMEphI OenkoB. He3ameHuMble
Ba)KHbIE 3aMEHUMbIE aMHHOKHUCIIOTB. AMHUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpHI OEIKOBON MOJIEKYJIbI
XUMHUYECKHE (mepBUYHas, BTOPUYHAsA, TPETUYHAS M YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OENKOB.
COCIMHEHUSA Buonornyeckue GpyHKIMUN OEIKOB.




®epMeHTHl — OHoIoruueckre karanusaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas
cneuuuynocts. Kodepmentsl. Buramunbl.  Ormimuuss  (QepMEHTOB OT  HEOPTaHUYECKHX
KaTaJau3aToOpoB. YTJEBOJbl: MOHOCaxXapuabl (TJIr0K03a, pubo3a U J1e30KcHpubdo3a), aucaxapHbl
(caxaposa, JaKTo3a) W MOJHCcAaxXapuabl (KpaxMal, TJIMKOTeH, IEeJUTI0I03a). buomornyeckue GyHKIUN
yraeBonoB. Jlunuael: Tpuriaunepuasl, Qochonunuasl, crepounsl. I 'mapodunbHO-rHApOoPOOHBIE
cBoiicTBa. buonormueckue ¢ynxnum nunuaoB. CpaBHEHHE YTJIEBOIOB, OENKOB M JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotel: JJHKu PHK. Hykneotuasl — MOHOMEpB! HYKIEMHOBBIX KUCIOT. CTpoeHue u
¢byakuun JIHK. Ctpoenne n dpynkmuun PHK. AT®: crpoenue u pyHKInn

JlabopaTopHble 3aHsITHS 2
Ne 1 «Onpenenenue suramuna C B IpoJIyKTax MUTaAHUS»
Ne 2 «'mapodunbHO-THIAPOPOOHBIE CBOMCTBA JIUITUIOBY
Tewma 3.3. Conep:xanue yueOHOTo MaTepHaJia 6
CrpykTypHO- [{utonorus — Hayka o kierke. KierouHas teopuss — mpumep B3auMOJAEHCTBHS HJell U (PakToB B
(yHKLIMOHATIbHA | HAYYHOM MMO3HAHUU. METO/IbI H3yUCHHS KIICTKH.
s opranm3auus | Knerka kak neiaocTHas >kuBas cuctema. OOIue nNpu3HaKky KIETOK: 3aMKHYyTasi HapykHas MeMOpaHa,
KJIETOK monekyisl JJHK kak renerndeckuii anmapar, cucremMa CHHTe3a Oelka.
Tumbl KJIETOK: 3yKapuOTHYECKask M MpoKapruoTHueckas. OCOOEHHOCTH CTPOECHUS MPOKAapUOTUYECKON
kineTku. Knerounas crenHka Oaktepuil. CTpoeHHE 3yKapuOTHUECKOM KiIeTKH. OCHOBHBIE OTIUYUSA
pacTUTENbHON, *UBOTHOM M TpuOHON KieTKU. [ToBepXHOCTHBIE CTPYKTYpBl KIIETOK— KJIETOYHAs
CTEHKa, MIMKOKAIMUKC, UX QyHkuuu. [TnazmaTuueckas MeMOpaHa, ee CBOMCTBA M PYHKIIMH.
[{utoruiazma u ee opraHouasl. OgHomemOpaHHble opraHouzsl kietku: OIIC, ammapar I'ombmxw,
an3ocoMbl. [lonyaBTOHOMHBIE OpraHoubl KJIETKU: MHUTOXOHApPUHU, IacTuabl. I[IpoucxoxxaeHue
MUTOXOHApHM u TuiacTHA. Buasl mnactua. HememOpaHHblE OpraHoMibl KIETKHA: PHOOCOMBI,
KJIETOYHBINA HEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTUKU. DYHKIIMM OpraHOU0B KJIETKH. BriroueHusl.
SAnpo — perynaropHslii LeHTp kieTku. CTpoeHue siapa: saepHas 000J104Ka, KapuoIia3mMa, XpOMaTuH,
AJIPBIILKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE
JlabopaTopHble 3aHATHS 2
Ne 3 «Crpoenue kneTku (pacTeHHs) M KJIETOYHBbIE BKIIOUEHHs (Kpaxmal, KapOTHHOUBI,
XJIOPOIUTACTHI, XPOMOILIIACTHI )»
Ne 4 «ITponnniaemocts MeMOpaHsI (IIa3MOIH3, JETIIA3MOITH3)»
Pa3znen 4. dKuzneneiTeJdLHOCTh KJIETKH 10

Tema 4.1.

\ Coaepxxanue y4eOHOIro MaTepuasa

OK 01, OK 02




OOMEeH BelIecTB
U TIpeBpalieHue
SHEPrUU
B KJIIETKE

OOmMeH BemiecTB, WJIM MeTab0aU3M. AccuMWIANMS (TJIACTUYECKUH OOMEH) W JUCCUMUJISIINS
(oHepreTudecknii OOMEH) — JBE CTOPOHBI E€IUHOro Tmpoiecca Merabommsma. Ponb 3akoHOB
COXpaHEHMsI BeEIeCTBAa W OHHEPrud B MOHMMAaHUU MeTabonu3Ma. Tumbl oOMeHa BeIIECTB:
aBTOTpOoGHBINH U rerepoTpodHbii. Ponb (epMeHTOB B 0OMEHE BELIECTB M MPEBPALICHUN SHEPTHH B
KJIETKE.

@®otocunTe3. CBeroBas U TeMHOBas ¢a3bpl porocuHTe3a. Peakuum Qortocunreza. DPdekTuBHOCTH
dorocunTe3a. 3HaueHue QorocuHTe3a ANA KM3HM Ha 3emuie. BiusHue ycnoBuil cpeipl Ha
¢doTocuHTE3 M CHOCOOBI TOBBIMIEHHS €r0 MPOJYKTUBHOCTU Y KYJIBTYPHBIX PAacTeHUH. XEMOCHHTE3.
XeMOoCcHHTE3UpyoIIHe OakTepun. 3HaU€HUE XEMOCHHTE3a JIsl )KU3HU Ha 3emiie.

DHepreTuyeckuii 0OMEH B KJIeTKe. PaciienieHre BemecTB, BEICICHUE U aKKYMYJIUPOBAaHUE SHEPTHU
B KJETKEe. DTambl 3Heprerudyeckoro obmena. [nmkonus. bpoxkenue u ero Buabl. Kucmopomnoe
OKHCIICHHE, WM KieTouyHoe apixanue. OxucnurtensHoe (ochopunupoBanue. IPPEKTHBHOCTD
SHEPreTUYecKoro oOMeHa

Tema 4.2.
buocunres
Oenka

Coaep:xanue yueOHOT0o MaTepHaJia

Peakiun matpuuHoro cuHte3a. l'eHernueckas uHdopmamus um JIHK. Peanuszauus renermueckoii
uHpOpMaLUU B KIETKe. ['eHeTHUecKnii Koa M ero cBoicTBa. TpaHCKpUNIMS — MaTPUYHBIN CHHTE3
PHK. Tpancnsaumus — OuocuHTe3 Oenka. Otambl TpaHcmsuuu. KonupoBaHue aMHUHOKUCIOT. Poinb
pubocom B OnocuHTe3e OeNKa

IIpakTH4Yeckoe 3aHATHE

Ne 2 «Pemienue 3amad Ha OMpeaACIICHNUE TOCICAOBATCIbHOCTH HYKIICOTUI0B»

Tema 4.3.
Bupycsl

Conep:xanue yueOHOTro MaTepHaJia

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB (/. WM. lBaHoBckuif).
OcoOeHHOCTH CTPOEHMSI M IKU3HEHHOro IMKiIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX W YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc nmmyHozmeduinurta yenoseka (BUY) —
B0o30ynutens CIIN/a. [IpodunakTika pacnpocTpaHeHHUs BUPYCHBIX 3a00J1eBaHUI

OK 04

I1P61- ITPG10
JIP4,7,8
K 2.2

KonTposbnas pabora Ne 1 «MosieKysipHbII YPOBEHb OpraHU3alluu >KUBOT0»

Paspnen S. PasMHoKeHHe M1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHNU3MOB

20

Tema 5.1.
Ku3zueHHBIN
LUK KJIIETKU

Conep:xanue yueOHOro MaTepuaJia

Knetounslii UK, UM KU3HEHHBIN UK KieTku. MHTepdasza u murto3. IIporecchl, nporekaromye B
uHtepdaze. Permmmkamus — peaknus wmarpuuHoro cunresa JIHK.  Ctpoenume xpomocom.
XpoMOCOMHBIM Habop — KapuoTUN. JIMMJIOWAHBIA W TaIUIOMJHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomatuasl. [{uronorndeckne OCHOBBI Pa3MHOKEHHMS M WHIUBUIYAIBHOIO Pa3BUTHUS OPraHW3MOB.
Jenenune knerku — muto3. Cragum murtosa. IIponeccsl, nmpoucxoasdiue Ha pa3HbIX CTaJusAX MHUTO3a.
buonoruueckuii cmpica mutosa. [IporpaMmmupyemast ru0enb KIETKH - allonTo3

Tema 5.2.
Dopmbl

Coaep:xanue yueOHOro MaTepHaJia

DopMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecronoe U mojoBoe. Buapl 0ecrosioro pa3MHOXKEHHUS: JeJIEHUe

OK 01, OK 02
OK 04

TIP61- TIP610
JIP 4,7, 8
MK 2.2




Pa3MHOXKECHHUS Ha/IBO€ U MOYKOBAaHME OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE PAa3MHOKEHUE.
OpraHU3MOB HckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE JUIS CEJIEKLINU.
[TomoBoe pa3mHOXKEHHE, ero otTiau4yusi oT Oecmosioro. Meiio3. Craguum Metiosa. [Iporeccsr,
npoucxoasmme Ha cragusax Menosa. [loBepenue xpomocom B menose.  KpoccuHrosep.
buonorudeckuii cMbIca ¥ 3HaYeHHE Melo3a. ['TameroreHes — nporecc 00pa30BaHMs MOJIOBBIX KIETOK Y
KHUBOTHBIX. [1010BBIC JKene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHNe U Pa3BUTHE MOJIOBBIX KIETOK —
raMer (crnepMaTo3ouj, sHLEKIeTKa) — crepmaroreHes M ooreHe3. (OCOOEHHOCTH CTPOEHUS
AWLEKIIETOK U criepmaro3ouoB. OmionorBopenue. [lapreHorenes
Tewma 5.3. Conep:kaHue yueOHOIro MaTepHuaJia 4
WnpuBuayansH | MHnuBuayanbHOe pa3BUTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (d3MOpHoOreHes3). Tambl
0€ pa3BUTHE SMOPHOHAIIBHOTO PA3BUTHUS y IO3BOHOYHBIX JXKMBOTHBIX: JApOOJIEHHE, racTpyislius, OpraHOIeHes3.
OpraHU3MOB [ToctamOpuoHanbHOE pa3BuTHE. THIBI TOCTAIMOPUOHAIBLHOTO Ppa3BUTHS: MpPSIMOE, HE MpsIMoe
(munHOYHOE). BiMsHuMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIOCOOHBIE BbHI3BIBATH
BpOXKJEHHbIE yponacTBa. PocT u pa3zButue pactreHuil. OHTOT€HE3 IIBETKOBOTO PAaCTEHUS: CTPOEHUE
CEMEHM, CTaJMH Pa3BUTHUs
Tema 5.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (Co/lepKaHNe MPHUKJIATHOTO MOAYJIs) 6
OcobenHoctu Tkanu pacrenuil. CTpoeHHe OPraHOB PaCTUTEIBHOTO OPraHM3Ma, MX pPOJIb M CBSI3b MEXAy cOOOil.
CTpOEHUS U KusHenesTenbHOCTh paCTUTENBLHOrO opranu3Ma. PocT u pa3BuTue pacTeHusl. Y CJIOBHSI IPOPACTAHUS
pa3BUTHSA cemsH. IlonroroBka cemsiH Kk moceBy. Pa3Butue mpopocTkoB. BiusiHue (uUTOropMOHOB Ha pOCT
MaKpoopraHusMm | pacrenus. PoctoBeie nBmxeHust pactenuil. Pazputne mobera u3 mouku. PazMHOXeHHE pacTeHH U eTo
a 3HayeHne. CeMeHHOe (TeHepaTHUBHOE) pa3MHOXeHHe pacTeHui. LlBeTku u couerus. OnblUieHHE.
[lepekpécTtHoe omblIeHHME (BETPOM, JKMBOTHBIMHM, BOJOH) W  camoomnblieHue. JIBoiiHoe
OILUIOIOTBOpEHUE. BererarnBHOe pa3MHOXKEHHME LBETKOBBIX PacTeHMH B INpupoie. BereratmBHoe
pPa3MHOXKEHHE KYJIbTYPHBIX PACTEHUH. X035HCTBEHHOE 3HAaYEHHE BET€TaTUBHOT'O Pa3MH 0KEHHS.
IIpakTHYecKue 3aHATHS 4
Ne 3 Pa3paboTka MEHTaJIbHOM KapThl TKaHEH, OPraHOB M CUCTEM OPTaHOB MAaKPOOPIaHU3MOB
(pacTeHus1) ¢ KpaTKOW XapaKTEPUCTUKON UX HYHKIHIL.
Ne 4 «BupycHble u OakTepuasibHbIE 3a00J€BaHUS MaKpOOPTraHU3MOB (pacTeHus). DNMUAEMHUECKUN
(anM300THYECKUH, dnHdUTOTHYECKHiA) mporiecc. OOIMe MPUHIUIBI UCTIOIB30BaHMS JEKapCTBEHHBIX
BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTHKOBY
Pa3nen 6. HaciecTBEeHHOCTh U H3MEHYHBOCTH OPraHU3MOB 20 OK 01, OK 02
Tema 6.1. CopaepxxaHue y4yeOHOIro MaTepuasa 4 OK 04
3akoHoMepHOCT | [IpeaMer W 3agauM reHETHKH. PONb IMTONOTMH M SMOPHOJIOTUU B CTaHOBJICHUHM T'€HETHKH. Brian I1P61- TTPG10
Y HACJIEZIOBAHUS | POCCUICKUX U 3apyOeXHBIX YUEHBIX B Pa3BUTHE F'€HETUKH. MeTO/bl TeHETUKH (THOPUI0IOTHYECKH, JIP4,7,8

HHTOFCHCTH‘IGCKHﬁ, MOJ'ICI(y.TI}IpHO-FCHGTHHCCKHﬁ). OcHOBHBIC TCHETUYCCKHE OHATHS. | eHeTHnUecKas
CHMBOJIMKA, UCITOJIB3YEMasd B CXEMaAX CerHIHBaHI/IfI.




3aKOHOMEPHOCTH HACJEAOBaHUS TPHU3HAKOB, YycTaHOBIeHHbIE [. Menaenem. MoHoruOpumaHOE
CKpelIMBaHue. 3aKOH eIuHOo0oOpasus THOpUIOB TEepBOro MoKoieHus. [IpaBuio ITOMHHHUPOBaHUS.
3aKoH pacuierieHus: Npu3HakoB. ['umnore3a yucToThl raMer. [lonHOoe U HEemoJHOE JOMUHUPOBAHUE.
Jurubpuanoe ckpemyBaHue. 3aKOH HE3aBHCUMOTO HACJIEOBaHUS NMPU3HAKOB. LluToreHernueckue
OCHOBbI ~ TUTHOPUAHOIO  CKpellMBaHUA. AHalu3upymollee cKpemuBanue. lcmonb3oBaHue
AHAJTM3UPYIOIIETO CKPEUIMBAHUS JJIsl ONIPEIeIICHHs] TEHOTHIIA OCOOU.

IIpakTnyeckue 3ansaTus

Ne 5 Pewienue 3agau Ha onpeAesieHue BEPOATHOCTH BO3HUKHOBEHHS HACIECTBEHHbBIX IPU3HAKOB MPH
MOHO-, JIU-, TIOJTUTHOPHUTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUU, COCTABIICHUE TEHOTUITUYECKHX CXEM
CKpEIIMBaHusA

Tema 6.2.
CuremieHHoe
HAcJICAOBAHHUE
MIPU3HAKOB

Coaep:xxanue yueOHOTro MaTepHaJia

CueruienHoe HacneoBanue npusHakoB. Pabora T. Moprana no ClieruieHHOMY Hacle0BaHUIO TEHOB.
Hapymienne cuemneHuss TeHOB B pe3yjbTare KpPOCCHHTOBEpa. XPOMOCOMHAsi  TEOPHs
HACJIECTBEHHOCTU. ['eHeTnueckue KapThl. ['eHeTuka moja. XpOMOCOMHOE OIpENEIeHHE IoJa.
AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U reTeporaMeTHble opranu3Mel. HacienoBanue
IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

HpaKaneCRue 3aHATHSA

Ne 6 Pemrenue 3aaa4 Ha onpcACJICHUC BEPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB IIPpH
CHCIIJICHHOM HACJICAOBAHNUH, COCTABJIICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIHNBAHUA

Tewma 6.3.
3aKOHOMEPHOCT
n
U3MEHYUBOCTH

Conep:xxanue yueOHOTro MaTepHaJia

N3MeHunBOCTh. BHIBl M3MEHYMBOCTHU: HEHACJICACTBEHHAss W HacleACTBeHHas. Ponb cpensl B
HEHACJICACTBEHHON  W3MEHUMBOCTU.  XapaKTepUCTUKA  MOAU(PUKAIMOHHOW  HM3MEHYUBOCTH.
Bapuanuonsbsiii psin v BapuanuoHHas KpuBas. Hopma peakumm npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU M WX HOpMa peakiuu. CBoicTBa MOIU(MDUKAIIMOHHOW H3MEHUHUBOCTH.
HacnencrBenHas, uin reHOTHIIMYECKAsT M3MEHUYMBOCTH. KOMOMHATHBHAA M3MEHUYHMBOCTH. Melo3 u
MOJIOBOM TIPOIECC — OCHOBAa KOMOWHATUBHOW W3MEHUMBOCTH. MYyTallMOHHAs W3MEHYHUBOCTD.
Knaccudukanus Myrtanuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIe. UacToTa W TMPUYUHBI MYTaIUil.
Mytarennpie (akTopbl. 3aKOH TOMOJIOTHUYECKHMX pSATOB B HACIEACTBEHHONW W3MEHUYMBOCTH
H. 1. BaBunona

IIpakTnyeckue 3aHsATHS

Ne 7 Pemenue 3aaa4 Ha onpeCACIICHUC BEPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB IIPpH
Pa3JIMYHBIX TUIIAX BSaHMOHeﬁCTBHH I'€HOB, COCTABJICHMEC I'CHOTHITMYCCKUX CXEM CKPCIIMBAHUSA

Tema 6.4.
I'ereTuka
YeJ0BeKa

Coaep:xanue yueOHOro MaTepHaJia

I'eHeTnka yemoBeKa. KapI/IOTI/Il'[ yejtoBeka. OCHOBHEIE METOJABI TCHETHKHN YCJIOBCKA: FeHeaHOFH‘IeCKHﬁ,
6J'IPI3HCI.IOBLII>1, I.[PITOFCHGTPI‘-IGCKHIE, 6HOXI/IMI/I‘{eCKHI>'I, MOJ'ICI(YJBIpHO-FCHCTquCKHﬁ. COBpCMCHHOe
OMpeCACIICHUEC TI'CHOTUIIA. IMOJITHOI'CHOMHOC CCKBCHHPOBAHUC, TI'CHOTHIIMPOBAHME, B TOM YHUCIC C




nmomonipio I1I[P-ananu3a. HacnencTBeHHbIe 3a00JICBaHHMS 4YEIIOBEKA: T'eHHBIC OOJe3HHU, OOJIE3HH C
HACJICICTBEHHOW MPEPacOIOKEHHOCTIO, XpPOMOCOMHBIE Oosie3Hn. COMAaTUYECKUE U TeHEPATUBHBIE
myTtanuu. CTBOJIOBBIC KJICTKHU. [IpHHIUIIBI 3J0POBOTO 00pa3a KU3HH, TUATHOCTHKH, MPOPUITAKTHKA U
JICYCHUsT TEHETHYeCKHX  Ooyie3Hel. MeauKo-TeHeTUYeCKOe  KOHCYJIBTHPOBAHHE. 3HAYCHUE
MEIUITHHCKOM FE€HETUKHU B MIPEIOTBPALICHUT
U JICUEHUH T'€HETHUECKUX 3a00JIeBaHMl YETIOBEKA

IIpakTnyeckue 3aHATHS

Ne 8 «CocraBiienre 1 aHajIu3 POAOCITIOBHEIX YCJIOBCKA)

Konrpoabnas padora Ne2 «HacneacTBeHHOCTh M UBMEHYMBOCTh OPTaHU3MOBY

Pazgen 7. DBojronnoHHAs 0MOJIOTUS

(e}

Tema 7.1.
OBOJIOLUOHHAA
TEOpHs U €€
MECTO B
OHoJIOruun

Coaep:xanue yueOHOT0 MaTepHaJia

[TpennocbuIKu BO3HUKHOBEHUS 3BOJIIOLIMOHHONW TEOpPUH. OBOJIIOLIMOHHAS TEOpUst U €€ MEeCTO B
6uosnoruu. BiausiHue 3BONIIOLIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTMM U ApYrux HayK. CBUIETENbCTBA
sBotonuy. IlaseoHTOIOrMUECKUE: MOCIEN0BATEILHOCTD OABICHHUSA BUOB B NAJIEOHTOJIOTMYECKOM
jgeronucu, mnepexoaHsie ¢opmbl. buoreorpaduueckue: cxoxctBo M paznuuue GayH u  diaop
MaTEPUKOB M OCTPOBOB. DMOPHOJOTHYECKHE: CXOJACTBA W pa3iuyusi SMOPHOHOB Pa3HBIX BHJOB
NI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMMUYECKHE: TOMOJIOTMYHBIE, AHAJOTMYHBIE, PYyIUMEHTapHbIE
Ooprasbl, aTaBU3Mbl. MOJEKYyJISIPHO-OMOXUMHUECKHUE: CXOJCTBO MEXAHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METAa0OIMYECKUX MyTel y BCeX >KUBBIX OpraHU3MOB. DBoolnoHHas Teopus Y. [lapBuHa.
[TpennocbuIkM BO3HMKHOBEHHMs JapBUHU3MA. /JIBHKylue Ccuibl 3BOMIONUM BHIOB 1o JlapBuHY
(M30BITOYHOE PA3MHOXKEHHE IPU OrPaHHMUYEHHOCTU PpECypcoB, HeolpeaeaeHHas W3MEHYUBOCTD,
60opb0a 3a CyleCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

Tema 7.2.
Mukpo3Boonu
b

Coaep:xanue yueOHOro MaTepHaJia

Cunrernueckas treopust 3poitonuu (CTI) u e€ ocHOBHbIE Mo0XkeHUs. MukposBostonus. [Tomymsius
KaKk eJMHUIA BHJa W 3Bomouuu. JIBwxkymme cuibl ((akTOpbl)3BOIIONMHA BHAOB B IPHPOJIE.
MyTannoHHbIN nporiecc 1 KOMOMHATUBHAS U3MEHUYMUBOCTh. [1OMyssIIMOHHbIE BOIHBI U Apei( TeHOB.
N3onsauus um murpanus. EctecTBeHHBIE 0TOOp — Hamparistromuil ¢akrtop sBostonuu. Dopmsl
€CTeCTBEHHOro oroopa. IIpucrnocoOneHHOCTs OpPraHu3MOB Kak pe3yiabTaT 3BOJOLMH. [Ipumepsl
npucnocoOieHnit y opranu3zmMoB. Apomopdosbl W uanoazantauuu. Bug u BumgooOpasoBaHHe.
Kpurepun Buga. OcHoBHBIE (hOpMBI BI1000pa30oBaHus: reorpaduyeckoe, IKOJIOTHYECKOe

Tema 7.3.
MakposBomitonn
S

Coaep:xanue yueOHOro MaTepHaJia

MakponsBosrorus. @opMbl IBOTIONNN: (PUIeTHYECKas, JUBEPTCHTHASI, KOHBEPTreHTHAs, MapajuiebHas.
HeobpaTtumocTs 3BoOMIONINN

HpaKTH‘IeCKOC 3aHATHEC

Ne 9 «CpaBHeHue BUIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIO

OK 01, OK 02
OK 04

[1P61- TIPG10
JIP4,7,8




Pasznen 8. Bo3HuKHOBeHUE ¥ pa3BUTHE KM3HM Ha 3emJie

10

Tema 8.1.

Conep:kanue y4eOHOT0 MaTepHuaJia

3apokaeHue | | JloHayuHble TPEICTABICHUS O 3apOXKACHUM XM3HU. HaydHble TMIOTE3bl BOSHHKHOBCHUS JKU3HU Ha 2
pasBUTHE )KM3HM | 3emiie: aOuoreHe3 W MaHCIEpMUS. XUMHUUYECKas SBOJIONUSA. AOHOTCHHBIH CHUHTE3 OpPraHHMYECKHUX
BEUIECTB H3HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKIACHUE XMMHUUYECKON 3BOJIIOIMH. OK 01, OK 02
HavanpHbie dTansl 6nosornueckoi sBosmoruu. ['unoreza PHK- mupa. ®opmupoBanre MeMOpaHHBIX OK 04
CTPYKTYp M BO3HUKHOBEHHE MNpoTOKJIeTKU. [lepBbie kieTku M ux sBorouusd. dopmupoBanHue [IP61- TIP610
OCHOBHBIX I'DYIIII )KUBBIX OPTraHU3MOB. JIP4,7,8
PassuTHe xu3Hu Ha 3emiie 1o spam M nepuoaam. Kartapxeil. Apxelckas U IIPOTEPO30MCKas 3PHI. K 2.2
[Taneo3oiickas spa u €€ NEpPHOIbI: KEMOPHHCKWN, OpPIOBUKCKUH, CHIIYPHUUCKWN, JICBOHCKHUH,
KAMEHHOYI'OJIbHBIM, IepMCKHMil. Me3o3olickas pa U €€ Nepuobl: TPUACOBBIM, OPCKHUM, MEJIOBOM.
KaiiHo30iiCcKas 3pa U €€ Nepuobl: NaJIECOT€HOBBIN, HEOTCHOBBIN, aHTPOIIOT€HOBBIN. XapaKTepUCTHKA
KJIMMaTa U re€0JIOTHYECKUX MPOLECCOB
Tema 8.2. Coaep:xanue yue0HOro MaTepHaJia 2
Cucrema Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BONIIOLMH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpPraHu4ecKoro | opraHu3MoB. OCHOBHbIE 3Talbl 3BOJIOLMHU PACTUTEIBHOIO U KMBOTHOro Mupa. Apomopdossl y
Mupa pacTeHuii U KUBOTHBIX. [losgBIIeHNE, pacI[BET ¥ BBIMUPAHME IPYII )KUBBIX OPraHU3MOB
Tema 8.3. | Conep:kanue y4eOHOr0 MaTepuaJia 4
IIpoucxoxaeHu | DBomouusi 4eaoBeKa. AHTPONOJNOTHS Kak Hayka. Pa3BHTHE NpeACTaBICHUH O MPOHUCXOKICHUH
€ 4YCIoBEKa — | yesoBeKka. MeTonbl M3ydeHHs aHTponoreHesa. CXOACTBAa M DPa3lIUyus 4YEJIOBEKA U JKUBOTHBIX.
apTponorene3. | CucreMaTuyeckoe IIOJIOKEHHE  uenoBeka. J[Bwkymue cuibl  (pakTopbl) aHTPOIOrEHE3a.
OcHoBHbIE HacnencTtBeHHass M3MEHUMBOCTh M €CTECTBEHHBIM orOOp. OOmecTBeHHbII 00pa3  KHU3HH,
CTajuu U3TOTOBJICHHE OpYIUN Tpyna, MblIUIeHUE, pedb. OCHOBHbBIE CTAaAUM W BETBU SBOJIOLUHN YEJIOBEKA:
DBOJIIOIUH aBCTpaJIONUTEKH, YenoBek yMenslid, YemoBek NpsAMoxoadiui, YenoBek HeaHAepTanbCcKkui, Uenosek
yesioBeKa pa3yMHBIH COBpeMEHHOro Tuna. Haxolku MCKOMaeMbIX OCTaHKOB, BPEMS CYILECTBOBaHUS, 00JacThb
pacrpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HHU, OPYAHUS.
Uenoseueckne packl. OcCHOBHbIE OOJbIIME pachl: €BpoOIeOugHas (eBpas3uwiickas), Herpo-
aBCTPAJIOUIHAS (3KBaTopuUanbHas), MOHTOJIOUHAS (a3MaTcko-aMepuKaHCKas). YepTsl
MPUCTIOCOOICHHOCTH MpPEICTaBUTENIeH YEIOBEUECKUX PAc K YCIOBUSM CYIIECTBOBaHHA. ETUHCTBO
yesoBeueckux pac. Kputuka pacuzma
IIpakTHYecKkue 3aHATHSA 2
Ne 10 «IIpucroco6neHHOCTh YesloBeKa K pa3HbIM YCIOBUAM cpefibl. BiusiHue reorpadudeckoit cpebl
Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETOBEKa
Pa3nes 9. OpranusMbl M OKpPYsKaKOIIas cpeaa 6 OK 01, OK 02
Tema 9.1. \ CoaepxxaHue yuyeOHOro MaTepmuasa OK 04




DKOJI0TUs Kak OKOJOrusl KakK Hayka. 3aJayd M pa3Aesibl 3KOJOTHH. MEeTOJbl SKOJOTMYECKHX HCCIEIOBAHUM. 4 [1P61- I[TP610
Hayka. Cpefbl DKOJOTUYECKOEe MUPOBO33PEHHE COBPEMEHHOTO 4esoBeka. Cpeipl OOMTaHUS OpPraHW3MOB: BOIHAS, JP4,7,8
YKU3HU. HA3eMHO-BO3/1YyIIIHAs, MOYBEHHAS, BHYTPUOpPraHU3MEHHasI. DKOJIOTHYECKHE dakTopsl.
Okonornyeckne | Kmaccudpukamuss skonorundeckux (HakTopoB: aOMOTHYECKHE, OWOTHYECKHE W aHTPOIOTrCHHBIC.
dakTopbl JeiicTBre sK010rn4eckux (akTOpOB HA OPraHU3MbI

AlGuotnueckue (HakTOphl: CBET, TeMIleparypa, BIaXHOCTh. dDoromepuomusm. [IpucmocobnenHws

OpPraHU3MOB K JIEUCTBUIO abnoTHYeckuX (pakTopoB. buonornueckue puTMmsal.

Bbuotnueckue Qakroppl. Buasl OMOTHUYECKMX B3aMMOJEHCTBHIA: KOHKYPEHILMS, XHWIIHUYECTBO.

[TapasuTu3Mm, MyTyanu3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO), aMEHCAllU3M,

HelTpanu3M. 3HaueHHe OWOTHYECKMX B3aUMOACWCTBUI [UIs CYIIECTBOBAaHHMS OPraHU3MOB B

MPUPOJHBIX COOOIIECTBAX
Tema 9.2. Coaep:xxanue yueOHOIro MaTepuaJia 1
OKOJIOTUYECKHE | DKOJIOTHYCCKAE XAPAKTEPUCTHKH MOMysiiuid. OCHOBHBIC MOKA3aTeMH MOMYJSIUA: YHCICHHOCTH,
XapaKTCPUCTHKHU | MIIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaIus. [IMHaAMHUKA YUCIEHHOCTH MOIMYJNSINUA U
HOMYJISIIINH e perynsus

IIpakTH4eckoe 3aHsATHE 1

No 11 «lTocué€r nnoTHOCTH NOMyNSIUN pa3HbIX BUJIOB PACTEHUI»
Pa3gen 10. CoobmecTBa M 3K0JOrHYeCKHE CHCTEMBI 18 OK 01, OK 02
Tema 10.1. Copepxanue yueOHOIro MaTepuaa 2 OK 04
CooOmiectBa CoobmiecTBo opranu3MoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS, I1P61- ITPG10
OPraHu3MOB, Tpouueckas (nuimesas). Buabli-nomuHaHThl. CBSI3U B OUOIIEHO3E. JIP4,7,8
JKOCUCTEMBI Okonoruyeckue cucrembl  (3kocucremsbl). [lonstne 00 »9KkocucremMe U OHMOreolEHO3E. K 2.2

@DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, peayLeHTsl. Kpyrosopor

BEIIECTB U MMOTOK IHEPIHU B 3Kocucteme. Tpoduueckue (MUIIeBble) ypoBHU 3KocucTeMbl. [lumieBsie

nenu U cetd. OCHOBHBIE TIIOKa3aTeNM 3KOCHUCTEMBL: OHOMacca, MNPOIYKIHA. KOJIOTHYECKHE

NUPAMUJIBI:  TPOAYKIMM, UUCIEHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM: YCTOWYHBOCTD,

camoperyssinusi, pazsutue. CyKieccus

IlpakTHyeckne 3aHATHA 2

Ne 12 Pemienue npakTHKO-OPUEHTHPOBAHHBIX PACUETHHIX 3a/laHUM Ha COCTaBJICHHE TPOPUUECKUX

nenei, nupamui 6MoMacchl ¥ YHEPTHH, IEPEHOCY BEIECTBA M SHEPTUU B IKOCHCTEMAX
Tema 10.2. Copnepxanue y4eOHOIro MaTepuaJa 2
[Tpuponuseie IIpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI PEK U 03€P. IKOCHCTEMA XBOMHOTO MJIM IIHPOKOJIUCTBEHHOTO
9KOCUCTEMBI jgeca. AHTPOIIOTE€HHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOosKocucTeMbl. buosnoruueckoe u

XO3MCTBEHHOE 3HAYEHWE arpodKocucreM U ypOoskocucteM. bumopasHooOpasume kak ¢dakTop

ycToiunBocTH 3kocucTeM. CoxpaHeHre OMOIOTHYECKOro pa3HooOpasus Ha 3emiie
Tema 10.3. Conep:kanue y4eOHOT0 MaTepuaJia




buocdepa — VYuenne B. U. Bepnamckoro o Oumocdepe. I'panuiel, coctaB U cTpykTypa Omocdepsl. JXuBoe 2
rio6anpHast BemiecTBo U ero ¢pyHKuu. OcoOeHHOCTH Onocdepsl Kak riao0albHON IKOCHCTEMEBI. J[MHaMUYecKoe
JKOCUCTEMA paBHOBecue U oOpaTHasi cBsi3b B Omocdepe. KpyroBopoTsl BelecTB U OMOT€OXMMHUYECKUE HUKIIBI
3emin HIIEMEHTOB (yriaepoja, a30Ta). 30HaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIN
IIpakTHYecKkHe 3aHATHA 2
Ne 13 Pemenue mNpakTHKO-OPUEHTUPOBAHHBIX pPACUYETHBIX 3a/a4 HA OMNpPEJeNICHHE IUIOIIAIH
HACaXJEHUN JUIsl CHUXKEHMsI KOHIEHTpPAllMW YIJEKHUCIOro rasa B aTMocdepe CBOEro permoHa
PO’KUBAHUS
Tema 10.4. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COIep:KaHue (CoepKaHue MPUKJIATHOTO MOTYJIs1) 1
Bnusnue YenoBeyectBO B Ouocdepe 3emun. AHTpOIOreHHbIE H3MEHEHUsT B Ouocdepe. I[nobanbHbie
AHTPOIIOIeHHBIX | SKoJormueckue mpobnemel. CocyliecTBoBaHME TpuUpoabl U uenoBedecTBa. CoxpaHeHue
(dakTopoB Ha | Omopa3zHooOpa3usi Kak OCHOBAa YCTOWYMBOCTH Owocdeprl. OCHOBa palMOHAIBHOTO YIIPABICHUS
ouochepy MPUPOIHBIMH PECYpPCaMH M UX HCTIONIb30BaHue. JloCTHKeHHsI OMOJIOTUU M OXpaHa IPUPOIbI
IIpakTHyeckoe 3aHATHE 1
Ne 14 «Oxonoruueckue acneKTsl NpopecCHOHATBHOMN e TETLHOCTH
Tewma 10.5. IIpodeccrnonaIbHO OPHMEHTHPOBAHHOE COJAEPKAHUE (COIepPKAHUE TPUKJIATHOTO MOIYJIs1) 1
Bnusiaue 3710poBbe U €ro cocrasisomue. akTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUSIOLUINE HA OPraHUu3M
COLIMATILHO- yenoBeka. [Ipobrema TeXHOTEHHBIX BO3JCHCTBHI Ha 3I0pPOBbE YETIOBEKA (JIEKTPOMArHUTHBIE OIS,
DKOJIOTUYECKHX | OBITOBas XUMHS, W30BITOUHBIC IIYMBI, paguanus ¥ T.N.). AJanTanmus OpraHu3Ma 4YeJoBeKa K
¢dakTopoB bakTopam okpyxkatomel cpenbl. [IpuHiunel GopMupoBaHHUs 370POBbECOEPETAIOIIErO MOBEACHUS.
Ha 3710pOBbE ®uznyeckass akTUBHOCTh U 3710poBbe. I'pymmbl 310poBbsi. OCHOBBI 3aKanuBaHUs. buoxumudeckue
YeJloBeKa aCIeKThl paluoHaibHOrO nuTaHus. IlpaBuia 0e30macHOro MCIOJIb30BaHMs OBITOBBIX MPUOOPOB U
TEXHUUYECKUX YyCTpoHcTB OBnajeHune MeToJaMH OIpeleieHMs] IoKa3aTeiaell  yMCTBEHHOMU
paboTOCIIOCOOHOCTH, OOBSICHEHHE TMOJIYYEHHBIX pe3yiabTaToB U  (OpPMYJIHpOBAaHHE BBIBOJOB
(MMCHPMEHHO) C WCTIOJIb30BaHMEM HAYYHBIX TOHSTHHA, TEOPUH M 3aKOHOB
IpakTHYeCcKOe 3aHSITHE 1
Ne 15 «IIpodunaktuka npodeccnoHaIbHbBIX 3a00JI€BaHUII
JlabopaTopHble 3aHATHS 2
No 5 «Bnusaune abuotmdeckux (HaKTOPOB Ha uUeJOBeKa (HU3KHWE W BBICOKHE TEMIEPaTyphl)»
(B xauecTBe TpUITEPOB CHIDKAIOMIUX PabOTOCHOCOOHOCTh MCIIONB30BaTh YCIOBUS OCYILECTBIICHUS
npodecCHOHANBHOM IS TENIbHOCTH: IIIyM, TeMIepaTypa, pu3nyeckas Harpy3Ka u T.1.)
KonTpoabnas padora Ne 3 «Teopernueckne aCeKThbl SKOJIOTUID) 2
Pa3nen 11. Cesiekunsi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH 8 OK 01, OK 02
Tema 11.1. CoaepxxaHue y4yeOHOro MaTepuasa 2 OK 04
Cenekus Kak Cenekmus Kak HayKa U MpoIlecc. 3apokIeHUEe celeKnu 1 foMectukamnus. Yuenue H. M. Bapunosa o I1P61- ITPG10
HayKa 1 [EHTPax MHOroo0pa3usi U MPOUCXOXKACHUS KYyJIbTYpHBIX pacTeHuid. LleHTpbl NpoucxoxaeHus JIP4,7,8




poIecc

JOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CEIEKIMU. MaccoBbIii 1 UHIMBUYalbHbIH OTOOPHI B CEJIEKIIUU PACTEHUMN U
AKHUBOTHBIX. OIleHKa 3KcTepbepa. BiIM3KOpoICTBEHHOE CKpellMBaHue — MHOpUIUHT. YucTas TUHUS.
CkpemyBanue 4YHCTHIX JUHHHA. ['eTeposuc, wiu ruOpunHas cuia. HepoacTBeHHOE CKpeluBaHHE —
ayropuaunr. OtganéHHas rubpuanzanus U e€ ycnexu. MckyccTBeHHBIM MyTareHe3 U IOJIy4eHue
IIOJIMIUIONIOB. JIOCTHXKEHMS CEJIEKIIMU PACTEHMM, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 11.2.
OCHOBBI
OHOTEXHOJIOTUHU

buoTtexHonorus kak oTpacib Npou3BoAcTBa. ['eHHast HHXKeHepHsl. DTalbl CO3/1aHUs PEKOMOMHAHTHOM
JHK wu Tpancrennbix opranu3moB. Kiietounas unxkeHepuss. KieTouHble  KyJnbTypbl.
MukpokJioHanbHOE pa3MHOKEHUE pacTeHUN. KionupoBanue BBICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHE U dTHUecKue npobiembl. MO — reHetndecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

Tema 11.3.
buorexnonoruu
B JKU3HHU

u ipodeccun

IlpodeccHoHaIbHO OPHEHTHPOBAHHOE CO/lepPKaHMeE (CoaepKaHUe MPUKJIATHOTO MOIYJIsI)

OCHOBHBIEC HAIpaBJICHUS COBPEMEHHOW OHOTEXHOJIOTHU B MPOPECCHOHAIBHONW JESITCIBHOCTH
yenoBeka. Mertoabl OumorexHonorun. OOBEKTHl OMOTEXHOJOTHH. JTHKA OHOTEXHOJOTMYECKUX U
TEHETUYECKUX JKCIepuMeHTOB. [IpaBmiia moucka W aHaimM3a OMOIKOJOTHYECKOH HHGOpMAIUU W3
Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-HayuyHas JUTepaTypa, CpeIcTBa MacCoBOW MH(pOpMaluy,
ceTh MIHTEpHET U npyrue)

HpaKaneCRue 3aHATHSA

Ne 16 Keiicbl Ha aHanu3 HWHPOpPMAIMK O HAYYHBIX JOCTHKEHHMSIX B OO0JACTH TEHETUYECKUX
TEXHOJIOTH, KJIETOYHOW MH)KEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

No 17 3ammra keiica: TpeACTABICHHE PE3YJIbTATOB  PEIICHUS
C Mpe3eHTanuen)

KeHCoB  (BBICTYIUJICHHE

IIK 2.2

Pazgen 12. Peuienue KeicoB B 00,1aCTH OMOTEXHOJIOTHIA

Tema 12.1.1.
buorexnonorun
U JKUBOTHBIE

IlpodeccuoHaLHO OPHEHTHPOBAHHOE CO/lepKaHueE (Coep:KaHNe MPUKIATHOTO MOTYJIs1)

Pa3BuTne OMOTEXHOJIOTHI ¢ UCTOIB30BAHUEM pPACTEHU, MPUMEHEHHE MPOJTYKTOB OMOTEXHOJIOTHH B
JKU3HU YeJloBeKa, NMOMCK M aHalu3 MH(OPMALMU W3 Pa3IMYHbIX MCTOYHHUKOB (Hay4yHas M y4deOHO-
Hay4Has JauTeparypa, cpeacTsa MaccOBOM uHopManuy, CEThb WuTepuer

¥ IpyrHe)

IIpakTHYeckHe 3aHATHA

Ne 18 Keiicel Ha aHanu3 nHGOpPMAIIUN O pa3BUTUN OMOTEXHOJIOTHH C HCTIOJIB30BAaHUEM PACTCHUM
(110 MUHM- TpyTIIam)
Ne 19  3ammura

C Mpe3eHTanuen)

Kelica: OpeACTaBJICHUC  PE3YJIbTATOB  PCHICHUA KeKcoB (BLICTyl'IJ'ICHI/IG

OK 01, OK 02
OK 04

I1P61- TIPG10
JIP4,7,8

K 2.2

Pa3nen 13. buosnornyeckue uccjieqoBanus B npogeccuoHanbHoM cdepe

12

Tema 13.1.
OcHOBHEBIE

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJEeP:KAHUE (CoepKaHUe MPUKJIATHOTO MOTYJIs1)

Hayunplii  meromn. Meroapl OHOIKOJOTHYECKHX  HWCCIICAOBAHMI: TIOJEBBIE, Ja0OpaTOpPHEIE,

OK 01, OK 02
OK 04
I1P61- TIPG10




METO/IbI SKCIIEpUMEHTAIbHbIE.  MOHUTOPUHI  OKpPYXKAIOIIeH  Cpedbl:  JIOKaJIbHbIA,  PEruOHAJIbHBIN JiP4,7,8
Ouoskojyoruyec | M rIo0anbHBI. MeTOoApl MOMCKa, aHAIM3a U 00pabOTKM HH(OPMAIMK O NMPOEKTE B Pa3TUUHBIX K 2.2
KHX ucroyHukax. [locraHoBKa 1L1eNH, 33124, BbIIBUKEHHUE THIIOTE3bI
uccnenopanuii | JlaGoparopHble 3aHITHSI 2

Ne 6 «IIpoBeneHue »SKCHEpUMEHTa 110 ONPEAETICHHUIO ONTHUMAIbHBIX YCIOBUH I POCTa

U (U3MOJOTHMYECKOW  aKTUBHOCTH  JPOJOKEBBIX  KJICTOK. BbIsABIEHHE  3aKOHOMEPHOCTEH,

(opMynHpOBaHUE BHIBOJIOB U IIPOIHO30BY.

PaboTe! Ha BEIOOpP IO MUHH-TPYIIIIAM:

1. BnusHue teMnepaTypsl Ha pocT U (PU3HOJIOTUYECKYIO aKTUBHOCTD JAPOKKEBBIX KIIETOK.

2. BiausiHUE YrIIeBOJOB HA POCT U (PU3HOIOTMYECKYIO aKTUBHOCTD JIPOXIKEBBIX KJIETOK.

3. CoueraHHOe BIIMSHHE TeMIeEpaTypbl M YIJIEBOJOB Ha POCT M (PU3MOJIOTMUYECKYIO AKTHBHOCTb

JPOACKEBBIX KJIETOK

IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COJEPKAHME

Tema 13.2. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIsl) 10 OK 01, OK 02
buoskonoruuec | [lpakTnyeckue 3aHATHS OK 04
KU Ne 20 O630p TeM 3KCHEPUMEHTAIBHBIX Y4EeOHO-HUCCICIOBATEIBLCKIX MPOEKTOB. BbIOOp y4ueOHO- 2 ITPG1- I1IP610
IKCIICPUMEHT UCCIICIOBATEIbCKOTO MPOEKTA U3 TPEIUIOKEHHBIX. DOPMUPOBAHUE KOMaH/bI MPOEKTA. AJTOPUTM JIPp4,7,8

BBITIOJIHEHUS [IPOEKTA. IK 2.2

[lepBblii 3Tan BBIMOJIHEHUS MPOEKTa: 0OOCHOBaHHE aKTyaJlbHOCTH BbIOpaHHOW TeMbl. BrlsiBieHue

npobaemMbl HccieloBaHus, (HOpMyIHpOBaHHE THUIOTE3bl. BriOOp MeTonoB uccienoBaHus. Bruibop

TOUeK OoTOOpa mpoO Ha TeppuTropuu wuccienoBaHus. [loctaHoBKa Iieniell M 3ajad HCCIEIOBaHUS.

Onpenenenue (opMbl MPEACTABICHUS pe3yibTaToB HccieqoBaHus. OrmpeneneHue 3TanoB

Y COCTaBJICHHE IIJIaHA UCCIIEIOBAHUS

JlabopaTopHble 3aHATHS 6

Ne 7_Bropoil sTan BBINOJIHEHUS MPOEKTa: MOArOTOBKAa HEOOXOAMMOM MOCYIbl W MaTepuana Jyis

HKCIIEPUMEHTA, IPOBEIEHUE IKCIIEPUMEHTA, IIEPUOIHUECKasi POBEpKa TEUEHHUs dKCIIepuMeHTa/ cOop

MaTepuaia B BBIOpaHHBIX TOUKax oTOopa npoo.

Tperuil 5STanm BBINOJIHEHHS MPOEKTA: IIOJYyYEHUE MEPBUYHBIX OKCIEPUMEHTAIBHBIX JIaHHBIX,

MPOBEJICHNE CTAaTUCTUUECKON 00paOOTKU MOTYyYEHHBIX TAHHBIX.

YeTBepThIii ITAl BHITOIHEHUS POEKTA: BBIIBICHUE 3aKOHOMEPHOCTEH, (hOopMyITHpOBaHNE BBIBOJIOB U

IIPOTHO30B, OIIEHKA KaueCTBa MCCIEAYyEMOro 00bEeKTa 10 pe3yabTaTaM OMOIKOJIOTHYECKOr0 aHAIN3a

IIpakTHyeckue 3aHATHSA 2

Ne 21_3ammra npoekra. IlpencraBieHue pe3yiabTaToB BBHINOJIHEHHUS Y4EOHO-UCCIIENOBATEIbCKUX

IIPOEKTOB (BBICTYIUIEHUE C NTPE3ECHTALUEN)
IIpomexyTouHas aTTecTanus (IK3aMeH) 6
Bcero: 144




Temot peqhepamos (00Kk1a008), UHOUBUOYATILHBIX NPOEKNLOB

- Knerounas teopus crpoeHus opranu3MoB. MlcToprs U COBPEMEHHOE COCTOSIHHE. -
HacneacrBennas undopmaius u nepejiaya ee U3 OKOJICHUS B MOKOJICHUE.
- [IpaMaTtrueckre CTpaHULIbl B HCTOPUHU PA3BUTHS T€HETUKH.
- Ycnexu COBpEMEHHOM F€HETUKHU B MEJIULIMHE U 3IPaBOOXPAaHEHUH.
- Ucropus passutHs 3BOMIONUOHHBIX uaeH 10 Y. /lapsuHa.
- «Cucrema npupoas» K. Jlunnes u ee 3HaueHue 11si pa3BUTHSA OMOJIOTHH.
- COBpeMEHHBIE MTPEACTABICHHS O MEXaHU3MAX U 3aKOHOMEPHOCTSIX 3BOJIOLUU.
- CoBpeMeHHbIE MPEACTABICHHUS O 3apOKJICHUU XU3HHU. PaccMOTpeHME M OLEHKa
Pa3IMYHBIX THUIIOTE3 POUCXOKACHUS
- CoBpeMEHHBI ATal pa3BuTUsA 4yenoBedyecTBa. YenoBeueckue packl. OmacHOCTh
pacusma.
- Bo3zelicTBue yenoBeka Ha MPUPOLY Ha PAa3IMYHBIX dTanax pa3BUTHs YEIOBEUYECKOTO
oOuiecTna.
- BistHue okpy karonieit cpeibl U €€ 3arpsA3HEHMs Ha pa3BUTUE OPraHU3MOB.
- Bunusaue Kypenwus, ynoTpeOJeHHsS aJKOTOJsl M HAPKOTUKOB POAMUTENISIMH Ha
AMOpPHUOHATILHOE Pa3BUTHE peOCHKA.
- Butamunbl, pepMeHTHI, TOPMOHBI M HX POJb B opraHuzme. Hapymienus npu ux
HEJIOCTATKE U U30BITKE.
- IlpuyuHbl U TpaHUIBl YCTOMYMBOCTH OMOCPEpPHl K BO3ACUCTBUIO JEATEIBLHOCTH
JIIOJICH.
- buoieHo3bl (3KOCUCTEMBI) PA3HOIO YPOBHS M HUX COMOJYMHEHHOCTh B IJ100aJIbHOM
AKOCHUCTEME - Orocdepe.
- BuoBoe u skonoruueckoe pasHooOpa3ue OMOLEH03a KaK OCHOBA €r0 YCTOMYMBOCTH.
[loBbIIeHHE NOPOAYKTUBHOCTH (OTOCHHTE3a B HCKYCCTBEHHBIX HSKOJOTHYECKUX
CUCTEMAX.
- Pa3nnuHble 5KOJOrMYECKHe NMUpaMuAbl U COOTHOIIEHUS OPraHM3MOB Ha KaXJAOW HX
CTYIICHH.
- [Iytu noBeIIeHUs1 OUOIOTMUYECKOIN MPOTYKTUBHOCTH B HCKYCCTBEHHBIX 9KOCHCTEMAX.
- Posb mpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX 3KOJOTMYECKUX OpPTraHM3aluidl B COBpE-
MEHHBIX Pa3BUTHIX CTPaHAX.
- PanmonanbHOE MCHOJB30BaHUE U OXpaHAa HEBO30OHOBIIEMBIX MPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX IPUMEPAX ).
- OnacHocTh ria00anbHBIX HapylleHu B Ouocdepe. O30HOBBIE «IBIPHD», KUCIOTHHIE
JI0K]IM, CMOTHY U UX MPEAOTBpAIECHUE.
- DKOJIOTUYECKHE KPHU3HCHI M dKoJorudeckue karactpodsl. [IpegorBpaienue ux Bo3-
HUKHOBEHMS
- Butamua A u ero 6uosioruyeckasi pojib
- Butamun C u ero Omosornueckasi poib (omnpeaeneHue koiqudectBa ButamuHa C B
JIMMOHE)
- OnpeneneHue KeCTKOCTU BOJIbI
- Uanukatopsr. [Ipupoausie naaukaTopsl. UHIUKATOPHI B OBITY.

- A30T B *HW3HU YEJIOBEKA.

3. YCJOBHUSI PEAJU3AILIMUA PABOYEN TPOTPAMMBI YUYEBHOW
JUCHMUIIIAHBI



3. 1. O0pa3oBaTesibHbIE TEXHOJOTHH

Jns peanuzarnuu paboueit nmporpammbl yueoHou auctumiiuabl O/].13 «buonorus»
MPUMEHSIOTCS CIIEAYIOIINEe 00pa30BaTEIbHbIC TEXHOJIOTHH:

- Mpo0OeMHOe 00yUYeHHUE;

- tuddhepeHIpoBaHHOE O0YICHUE;

- o0y4eHue B COTpYIHHUECTBE (KOMaH IHasl, TPymIoBas padoTa);

- ”TH(POPMAITMOHHO-KOMMYHHUKAITUOHHBIE TEXHOJIOTHH;

- 3I0pOBbecOeperaronme TeXHOJIOTHH.

3.2. TpeboBaHUsI K MUHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecneyeHUuIo
Peanu3zanus yueOHON TUCHUIUIMHBI TpeOyeT HAMYKS y4eOHOTO KaOMHETa XUMHUU.
O6opynoBaHue yueOHOTo KaOuHeTa:

- IOCa/I0YHBIE MECTa MO KOJMYECTBY 00yUYarOUINXCS;

- pabouee MecTO MpenoaaBaTelis;

- TUJAKTUYECKUIM KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUH 1O JUCITUIUINHE;

- MyJIbTUMEUNHBIC CPEACTBA OOYUECHHUS IO JUCITUTUINHE;

- 000pyZI0BaHUE ISl TPOBEJICHUS BCEX BUIOB TAOOPATOPHBIX pabOT U MPAKTHUECKUX
3aHATUN

TexHuyeckue cpeacTBa 00yYeHUs:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAaMMHBIM 00ECIIEYCHUEM;

- MyJIbTUMEIUATIPOCKTOP;

- DKpaH.

3.3. UnpopManroHHoe odecneyeHue 00yueHust

Ilepeyens  pexoMeHAyeMbIX  Y4eOHbIX  u3aaHuii, MHHTepHeT-pecypcos,
JAOTOJIHUTEILHOM JTUTEPATYPHI

OCHOBHBIEC HCTOYHUKH:

1. IMaceunuk B.B., Kamenckuii A.A., u ap. buonorus (6a3oBsiii ypoBens). 10,11
kiacc. — M., akimonepHoe o0miectBo «M3marensctBo «IlpocBemenue», 2023 T.
JlonoTHUTEIbHBIC UCTOUHUKHU:

1. Hukutunckas T.B. buonorus: kapmansbsiii cripaBounuk. — M., 2015.

2. CusornazoB B.U., Araponosa W.b., 3axaposa E.T. buonorus. OGmias Ouosorus:
0a3oBbI ypoBeHb, 10—11 kmacc. — M., 2020.

3.Cyxopykosa JI.H., Kyumenko B.C., MBanoBa T.B. buonorus (0a30Bblii ypOBEHb).
10-11 xkmacc. — M., 2019.

HNuTepHeT-pecypebl

1. www. sbio.info (Bca Owuonorus.CoBpeMeHHass OWOJOTHs, CTaTbU, HOBOCTH,
OoubMoTeKa).

2. www. window.edu.ru (EnuHoe okHO goctyma K oOpa3oBaTeIbHBIM pecypcam
HNuTepHeTa no 6MOJIOTHH).

3. www.5 ballov.ru/test (Tect st aOUTYpUEHTOB O BCEMY UIKOJBHOMY KYpCY
ouonorun).

4. www. biology. ru (buomorus B OTtkpbiToM KOIemxke.CalT COACPKHUT
AJIEKTPOHHBIN yueOHUK moounooruu, On-line TecTsr).

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOMN
JANCHUIIJINHBI

KoHTpoab M omeHka pe3yiabTaToB OOY4YEHHsS] OCYIIECTBIISETCS IMpEnojiaBaTelieM B
npoliecce MPOBEACHHMS MPAKTHUUECKUX 3aHATHH U JabopaTopHBIX — padoT,


http://www.5/

TECTUPOBAHUS, YCTHOI'O OIIPOCA, KOHTPOJIbHBIX pa60T.

Pe3ynbTaThl 0cBOeHHS YUeOHOI
AUCHHILIMHBI

Pa3zgen/Tema

THI olleHOYHBIX
MeponpuATHI

OK 01. Beibupatp cioco0bl perieHus
3a1a4 IpoQecCHOHATIBHOM
JeATEIIbHOCTH IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

Temsr 1.1,2.1,3.1-3.3,4.1
-4.3,5.1-5.3,

5.4I1-o/c , 6.1-6.4,
7.1-7.3,8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.5IT-o/c, 11.1,
11.211-o0/c, 12.111-0/c,
13.1-13.211-0/c

OK 02. Ucnosib30BaTh COBPEMEHHBIE
CpeICTBA MOKCKA, aHAJIN3a U
UHTEpIIpEeTanny HHHOPMAITUHU U
WH(OPMAIMOHHBIC TEXHOJIOTUH JJISI
BBITIOJTHCHMSI 32/1a4
po(heCCHOHATTLHOM e TEIIbHOCTH

Temnr 1.1, 2.1, 3.1 -3.3,4.1
-4.3,5.1-5.3,

5.4I1-o/c, 6.1-6.4, 7.1-7.3,
8.1-8.3,9.1-9.3,

10.1-10.3, 10.4I1-o/c,
10.5I1-o0/c, 11.1,

11.211-o0/c, 12.111-0/c, 13.1-
13.2I1-0/c

OK 04. DddexTuBHO
B3aMMOJIEIICTBOBATh U pabOTATh B
KOJUIEKTHUBE U KOMaH e

Temnr 1.1, 2.1, 3.1 -3.3,4.1
-4.3,5.1-5.3,

5.4I1-o/c, 6.1-6.4, 7.1-7.3,
8.1-8.3,9.1-9.3,

10.1-10.3, 10.4I1-o/c,
10.5IT-o/c, 11.1,

11.2IT-o/c, 12.111-0/c, 13.1-
13.211-0/c

OK 07. ConelicTBOBaTh COXPAHEHUIO
OKpY>Karollen Cpeibl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUS 00 U3MEHEHUHU KIMMarTa,
IPUHLIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEHCTBOBATH B YPE3BBIYANHBIX
CUTYaIUAX

Temsr 1.1,2.1,3.1-3.3,4.1
-4.3,5.1-5.3,

5.4I1-0/c, 6.1-6.4, 7.1-7.3,
8.1-8.3,9.1-9.3,

10.1-10.3, 10.4IT-o/c,
10.5IT-o/c, 11.1,

11.2IT-o/c, 12.111-0/c, 13.1-
13.2IT-o0/c

VYcerHblii onpoc
Pa3pabotka rioccapus
3anoJHeHne
CpaBHUTEIBHBIX TAOIHII
TectupoBanue
JIuKTaHT Ha
UCIIOJIb30BaHUE
apryMeHTOB,
OHOJI0rH4YecKOn
TEPMHHOJIOTUH U
CUMBOJIUKH
[IpencraBnenue
pe3yJIbTaToB
IPAKTUYECKUX paboT
KonTposbHabie paboThl
3amura TBOPYECKUX
pador

DK3amMeH

[IK 2.2 YcranaBnuBaTh KaJIeHAApHbBIE
CPOKH MPOBEICHUS TEXHOJIOTHUYECKUX
onepaunyii Ha OCHOBE ONPEIEIICHUS
deHonornyeckux (a3 pazBUTHA
pacteHui

Temnr 5.411-o/c,
10.411-0/c, 10.5I1-0/c,
11.2IT-o/c, 12.111-0/c,
13.1-13.2I1-0/c

DKcrepTHOE HAOIII0IeHHE
BBITIOJTHEHUS
1a00paTOpHBIX pPadoT,
TECTUPOBAHUS U
MPAKTUYECKUX paboT




