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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;

- @deepaabHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOrO CTaHAApTa MO CHEIUATBHOCTU
CIIO 35.02.05 Arponomus (mpuka3 MuHucrepcTBa mnpocBelieHuss Poccuiickoi
®deneparuu Ne 444 ot 13 uronsa 2021 r.);

- [Tpuka3 Munucrepcra npocsenieHus: Poccuiickoit @enepanuu Ne 796 ot 01.09.22 r.
«O BHeceHHMH H3MEHEHHMH B (¢eaepanbHbie 00pa30BaTEIbHBIC CTAHAAPTHI CPEIHETO
npoheccHoHaTBEHOTO 00pa30BaAHUY;

- @enepanabHOro rocyAapCTBEHHOr0 00pa30BATEIBHOIO CTAHIApPTa CPEAHEro OOIIEro
o0pa3oBaHMsI YTBEPKIEHHOIO IMpUKa3oM MuHHCTepcTBa 00pa3oBaHMs M HAyKu
Poccutickon @eneparum ot 17 masg 2012 1. No 413;

- Ilpukaza MwunucrepctBa npocsemenuss PO ot 12 aBrycra 2022 r. Ne 732 «O
BHECCHHH U3MEHEHHU B (pefiepalbHbIi TOCyAapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHAAPT
cpenHero  obOmiero  oOpa3oBaHUsA, YTBEPKIEHHBIM  mpukazoM MuHuUCTEpCTBa
obpaszoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413y,

- Ilpuka3za MunucrepctBa npocseuienuss Poccuiickoir @eneparuu ot 24.08.2022 Ne
762 «O6 yrBepxkaenun [lopsiaka opraHu3zandd M OCYIIECTBICHUS 00pa3oBaTENbHOMN
JESTENBHOCTH TIO 00pa3oBaTEeNIbHBIM MPOrpaMMaM CpeaHEro MnpodecCuoHaIbLHOTO
00pa3oBaHUs;

-e IIpukaza MunucrepctBa npocsemenuss Poccun ot 23.11.2022 Ne 1014 «OO0
YTBEPXKICHUH (efepalibHOM  00pa3oBaTebHOM MPOrpaMMbl  CPEAHEro  OOIIEro
00pa3oBaHUs;

- IpUMEpPHON paboueld mporpaMmbl 00IE00pa30BATENBLHON ITUCHUIIUHBI «bronorus
(6a30BBIii  ypOBEHb) I TPO(ECCHOHATBHBIX  00pa30BaTEeNbHBIX  OpraHU3aIui
(yrBepxkaeHa Ha 3aceganuu CoBeTa MO OIEHKE COACP)KAHUS M KauyecTBa MPUMEPHBIX
pabouux mporpamMm 00I11e00pa30BaTEIHLHOTO W COLUATBHO-TYMAaHUTAPHOTO IIMKJIOB
cpenHero mpodeccuonaapHoro oobpaszoanus IIporokom Ne 14 or 30.11. 2022 .
OI'bOY AIIO UPTIO).

Opranuzarop-paspadorunk: PI'6OY BO Anraiickmii 'AY
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI YYEBHOM
JANCIHUIIJINHBI

1.1 Ob6aacTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma yueOHo#t mucummuimuabl OJ[.13 «buonorusy siBisercs 4acTbio
OCHOBHOM 00pasoBarenbHOM nporpamMmbl B cooTBeTcTBUU ¢ PI'OC 1o crnenuaibHOCTH
CIIO 35.02.05 Arponomus.

1.2 MecTo y4eOHOIl IMCHUIUVIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOM
NPOrpaMMabl:

VYueOnass nucrumummaa OJ[.13  «buonorus» sBisercss yueOHOW IUCHUTUIMHON
o0s3aTeNnbHOM  mpeaMeTHoM — obimacth  «EcTecTBEeHHO-HaydHbIE — MPEAMETHD)
(benepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBLHOTO CTAaHIApPTa CPEAHETO OOIIEro
oOpa3oBaHus.

1.3 Hesn u 3axa4u y4yeOHOH AUCUMILUIMHBI — TPe0OBaHHMA K pe3yJbTaTaM
0CBOCHHS YUeOHOI TUCIUIINHBI:

[lenpro paboueil mporpaMMbl SBJISIETCSI — OCBOCHHE OOYYAIOIIMMUCS COACPIKAHUS
yaeOHor mucruiuinabl OJ.13 «buonorus» B coorBeTcTBHM ¢ TpeboBanusmu PI'OC
cpenHero obmero oOpa3oBaHus, (GOpMHpPOBAHHE y OOYYAIOIIMXCS MPEICTABICHUS O
CTPYKTYPHO-(DYHKITMOHAJIbHON OpraHU3allMM >KUBBIX CHUCTEM pPA3HOTO paHra Kak
OCHOBBl TIPUHSTUS PEHICHWH B OTHONICHUHM OOBEKTOB JKMBOM TMPUPOJIBI U B
MIPOU3BOJICTBEHHBIX CUTYAIUSX.
3ajgauM JUCIUILINHEL:

- chopMUpOBaTh MOHUMaHUE CTPOEHHUS, MHOTOOOpa3usi U 0COOEHHOCTEN KUBBIX CUCTEM
pa3HOrO ypOBHSI OpraHu3alud, 3aKOHOMEPHOCTEW MPOTEKaHUsI OHOJOTHYECKHUX
IPOLIECCOB M SIBJICHUW B OKPY KalOWIEW Cpene, LEIOCTHOW HAay4HOM KapTUHBI MHpA,
B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHUS OTNPEACNSITh )KUBbIE OOBEKTHI B IPUPO/IC; TPOBOIUTH HAOIIOJCHUS 32
HPKOCMCTEMaMM JUIsl BBISBJICHHS €CTECTBEHHBIX U aHTPONOTCHHBIX H3MEHEHUH,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIOICHHUI;

- chopMHpOBaTH HABBIKH IPOBEICHUS MPOCTENIINX OMOJIOTUYECKUX
AKCIIEPUMEHTAILHBIX MCCIIEIOBAHUN C COOJIIOICHUEM MPaBUil 0€30MacHOT0 OOpaIieHus
C 00BEKTaMH U 000PYI0BAHUEM;

pa3BUTh yMEHHUS UCIIOJNB30BaTh HWH(MOpMAIi0 OUOJIOTHYECKOTO XapakTepa u3
Pa3INYHBIX UCTOYHUKOB;

- copMHUpOBaTh YMEHHUS MPOTHO3UPOBATH IMOCIEJACTBUS CBOEH JEATETBHOCTU I10
OTHOIIIEHUIO K OKpYXKalolllel cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTH U
co0JIroAaTh Mephl MPO(PHIIAKTUKY 3a00I€BaHUM.

- chopMHupoBaTh MOHUMAHHE 3HAYUMOCTU JOCTHKEHUM OWOJIOTHYECKOM HAyKd U
TEXHOJIOTUA B TPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PAa3BUTHUH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOIOTHH.

OcBoenune comepxanus ydyebnou mucuumumnabl OJ[.13 «buonorus» obecneunBaer
TOCTIKEHUE 00YYaIOMUMUCS CIEAYIOIINX Pe3y1bmamaos:

I[lnanupyembie pe3yabTaThbl OCBOEHUS 0011€00pPa30BATEIbHON TUCHMILVIMHLI B
cooTrBeTcTBUHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO



Koa n
HAHMEHOBaHHeE
popmMupyembIx
KOMIIeTeHI Ui

IInanupyemMsble pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIOCOOBI PEIICHUs
3ama4
npodeccnoHaTBLHOM
JeSITeTbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpyA0BOI0 BOCIIUTAHMSA:
- JIP27 roroBHOCTH K TpyaYy,
OCO3HaHUE LIEHHOCTH MAacTEepCTBa,
Tpyaoooue;

- JIP28 roToBHOCTh K aKTHUBHOH
JIEATETbHOCTH TEXHOJOTUYECKOU U
COLIMAIbHOM HaIlPaBJI€HHOCTH,
CIIOCOOHOCTh MHULMUPOBATh,
IJIAaHUPOBATh M  CaMOCTOSATEIBHO
BBITIOJIHSITH TAKYIO JICSITEIIbHOCTD;

- JIP29 wuHTEpec K pa3IM4YHBIM
chepam pohecCHOHATLHOM
JIeATEIbHOCTH,
OBanagenue
y4eOHbIMHU
AeMCTBUAMMU:
a) 0a3oBble
AeHCTBUA:

- MP5 CaMOCTOSITEIBLHO
(dopMynupoBaTh u
aKTyaJIu3upOBaTh npobiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

- MP6 yCTaHaBJIMBAThH
CYIIECTBEHHBIM  TMPHU3HAK  WJIH
OCHOBaHUS JUISt CpaBHEHUS,
Kiaccuukanuu u 0600IIeHHS;

- MP37 OIIpENEINATh Heau
JeSTeTLHOCTH, 3a/1aBaTh
napamMeTpsl W KpPUTEPUU  UX
JIOCTHKCHHS;

- BBIABISAITh 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

- MP8 BHOCUTH KOpPPEKTUBBI B
NeSTeTLHOCTD, OIICHUBATH
COOTBETCTBUE PE3YNIHTATOB LEISIM,

YHUBEpPCAJIbHBIMHA
NnNo3HaBaTEJIbHbBIMH

JOIrH4eCcKue

OLICHUBAaTh PHUCKU  IIOCIEICTBHUI
JIeATEIbHOCTH;

- MP9 pas3BuBarhb KpeaTMBHOE
MBIIICHHAE pu peneHun

JKU3HEHHBIX TTPOOIEM

0) 0azoBbIe HCCIeA0BATEILCKHE
NeMCTBUA:

- MPI11 Bnagerb  HaBBIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM u
MPOEKTHOMN IESITENBbHOCTH,
HaBBIKAMH pa3pelieHus mpooieM;

- MP16 BbIABIATP NPUUYMHHO-
CJICICTBCHHBIC CBS3U "

ITP61 cdopMHupoOBaHHOCTH 3HAHUU O
MecTe W PoJd OHONOTHH B CHCTEME
Hay4YHOTO 3HaHHUA; (YHKIHOHAIBHON
IPaMOTHOCTH YeNIOBEeKa JUIs PELICHUs
’KM3HEHHBIX MpoOIeM;

[TP62 chopMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOITOJIATAIOUINX ~ OMOJIOTUYECKHX
TEPMUHOB U MOHATUH: KU3Hb, KIETKA,
TKaHb, OpraH, OpTraHWU3M, BUJ,
HOMYJSALUS, KOCUCTEMa, OHOLEHO3,
ouocdepa;  merabomm3m  (oOMeH
BEIIECTB U IPEBpAIllEHUE SHEPruu),
roMeocTas (camoperynsuus),
OuocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aIus KHUBBIX CHCTEM,
JUCKPETHOCTb, caMOoperyJsius,
CaMOBOCIIPOU3BEICHHE
(penpolyKuMsi),  HacJIEJICTBEHHOCTb,
M3MEHYHBOCTh, HHEPro3aBUCHMOCTb,
poCT M pa3BUTHE,  ypPOBHEBas
OpraHu3aIus;

ITP63  copMUpOBAaHHOCTH yMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOITOJIATAIOLINX  OMOJIOTHYECKHX
TEOpUA W  TUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYTaLlMOHHOU,
IBOJIFOLINOHHOM, IIPOUCX 0K ICHUS
YKU3HU U YEJIOBEKA;

I1P64 chopmMHupOBaHHOCTH
pacKphIBaTh OCHOBOIIOJIAraroIye
Ouosiornyeckue 3aKOHBI u
3akoHomepHoct (I. Mennens, T.
Moprana, H.M. Basunoma, O.
I'exkens, ®. Mromnepa, K. bapa),
IPaHMIIBI UX TPUMEHUMOCTH K KUBBIM
cucTeMawm;

I1P65 npuobpereHue OIbITa
NPUMEHEHHST  OCHOBHBIX  METOJ/IOB
HAYYHOTO TIO3HAHUS, UCTIONIB3YEMBIX B
Onosorvu: HAOJMIONEHUS M OIMCAHUA
KHUBBIX ~ CHCTEM,  IPOIECCOB U
SIBIICHHIA; OPTaHU3aIMH ¥ TTPOBEIACHUS
OMOJIOTUYECKOTO HKCIIEPUMEHTA,
BBIJIBUKCHUSI TMIIOTE3, BBIBICHUS
3aBUCUMOCTH MEXIY HCCIICAYEeMBbIMU

YMEHUSA

BEJIMYUHAMU, 00BsICHEHHS
MOJTYYEHHBIX pe3yNbTaToB u
dbopMynpoBaHUs BBIBOJIOB c




aKTyaJIu3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3y €€ peIIeHMUs,

HAXOJUTh apryMEHTHI TUIS
JI0Ka3aTeNnbCcTBa CBOUX
YTBEPKACHHUI, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHUS;

- MP17 AQHAJIU3UPOBATH
MOJIYYCHHBIE B XOJI€ PEIICHHS
3aJaud pe3yJIbTaThl, KPUTUYECKU
OIICHUBAaTb WX  JIOCTOBEPHOCTb,

IMPOIrHO3UPOBATH HN3MCHCHHC B
HOBBIX YCJIOBHUSX;

- MP21 ymeTh nepeHOCUTh 3HAHUS

B IMO3HAaBATCJIbHYIO n
MMPAKTUYCCKYHO obnactu
KHU3HCICATCIIbHOCTH,

- MP22 yMerp HHTErpupOBaTh
3HAHUS U3 PAa3HbIX MPEAMETHBIX
o0OJacrei;

- MP23 BrIgBUTAaTHL HOBEIC HJEH,

npeaiaraTh OpUTHHAJIbHBIC
MOAXObI U PEIICHHS;
- MP2 CII0COOHOCTH ux

UCIIOJIb30BaHUs B ITO3HABATEIILHON
Y COLIMAIBHON ITPAKTHKE

WCITIOJIb30BAHUEM HAYYHBIX TTOHSTHIA,
TEOPUI U 3aKOHOB;

I[TP66 chopMUPOBAHHOCTh YMEHUS
BBIJICTISITh  CYIIECTBEHHBIC MPHU3HAKU
BUPYCOB, KJIETOK TIPOKapuoT |
9YKapHOT; OJTHOKJICTOYHBIX u
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OHOT€OLIEHO30B u 9KOCHUCTEM;
OCOOGHHOCTH  TIPOIECCOB  OOMEHa
BEIICCTB M TPEBPALICHUS SHEPTUU B
KJIETKe, )OTOCHHTE3, IIACTUYECKOTO
u HHEPreTUIECKOTO oOMeHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OTLIOIOTBOPEHUS, pa3BUTHS u
pPa3sMHOXCHHUS, WH/IUBUYAIBHOTO
pa3BUTHsA OpraHu3ma (OHTOrEHeE3a),
OOpBLOBI 3a CYIIIECTBOBAHHE,
€CTECTBEHHOT'O otbopa,
BH1000pa30BaHMs,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K
cpene oburtanus, BITUSTHUSI
KOMIIOHEHTOB 9KOCHCTEM,
AHTPOTIOTCHHBIX U3MCHCHUH B
OKOCHCTEMaX  CBOEH  MECTHOCTH,
KpyroBopoTa BCIICCTB u
MpeBpalleHre SHepPruu B buocdepe;
I[TP68 chopMUpPOBAaHHOCTH YMEHUS
pemiate  OMONIOTUYECKHE  3a/ayH,
COCTaBIISITh TEHOTHUITMYECKUE CXEMBI
CKpCIIMBAHMUS JUII PA3HBIX THIIOB

HaCJIEJOBaHUSI MIPU3HAKOB y
OpraHuW3MOB,  COCTaBISITb  CXEMBI
MepeHoca BEMIECTB W JHEPruud B
HKOCUCTEMAX (uenm MUTaHUs,

MIUIIEBBIE CETH)
OK 02. B o6aactu menHocru HaywHoro | [IPG9 cdopmupoBaHHOCTH yMeHUI
Hcnons3oBath NMO3HAHMS: KPUTUYECKH OLICHWBATh WH(OpPMAIHIO
COBPEMEHHBIE - JIP36 c(hOpPMHUPOBAHHOCTH | OMOJIOTHUYECKOTO coJiepKaHus,
CpeICTBa MOUCKA, MHUPOBO33PEHUS, BKJIIOUAIOIITYIO NICEBJOHAYYHBIE
aHanu3a u COOTBETCTBYIOIIETO COBPEMEHHOMY | 3HAHUSI W3 Pa3IUYHBIX HCTOYHUKOB
WHTEpIpeTaIu YPOBHIO  pa3BUTUS Hayku U | (CpencTBa MaccoBoM HWHGOpPMAIIHH,
uHpopManuu U 00IIeCTBEHHOMI MPaKTUKH, | HAYYHO-TIOMYJISIPHbIE MaTepHabl);
nH(pOpMaITMOHHBIE OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, | HHTEPIPETUPOBATH ATUYECKUE
TEXHOJIOTHH [Tt CIOCOOCTBYIOIIETO OCO3HAHUIO | ACTIEKThl COBPEMEHHBIX HUCCIIEI0BAHUI
BBITIOJTHEHUS 3371a4 | CBOETO MECTa B TOJUKYJIBTYPHOM | B ounomoruu, MEUIINHE,
npoeCCHOHATILHON | MUDE; OMOTEXHOJIOTHH; paccmaTpHuBaTh
ESITeIbHOCTH - JIP37 COBEPIIICHCTBOBAHUE | TJIOOAIbHBIC IKOJIOTHUECKHE
A3BIKOBOM u YUTATENBCKON | IPOOIEMBI COBPEMEHHOCTH,
KYJIbTYpbI KaK cpenctBa | GopMUPOBATh MO OTHOLIEHUIO K HUM

B3aI/IMOI[eI‘;ICTBI/I$I MC)KI[y JJFIOABMU U
MMO3HAHUS MUPA;

- JIP38 oco3HaHWe IIEHHOCTH
HAay4YHOU JIeATEILHOCTH,

COOCTBEHHYIO MO3HIIHIO;

I[TP610 chopMupOBaHHOCTH YMEHHA
CO31aBaTh CO6CTB€HHBI€ IINCbMCHHBIC
W YCTHBIE COOOIIECHUS Ha OCHOBE




TOTOBHOCTD OCYIIECTBIISATh
MIPOCKTHYIO U HCCJEI0BATEIbCKYIO
JeATEeIbHOCTh MHIUBUAYAIHHO U B
rpy1Ie;

OBiaseHue  yHHBepCAJbHbIMH
yu4eOHBIMH  TO3HABATEJbHBIMU
JelCTBUSIMU:

B) padorta ¢ undopmManmeii:

- MP25 Bimazetb  HaBBIKaMU
MOJTYYeHUS uH(popManuu u3
HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSTEILHO OCYILECTBIISATh
MOMCK, aHaJIN3, CUCTEMATH3AINI0 U

MHTEPIIPETALNIO uHpOopMauu
pa3aMuHbIX  BUAOB U (dopM
IIPEJICTaBICHHUS;

- MP26 co3maBatb TEKCTHI B
pa3sIUYHBIX (QopMaTax € y4ETOM

Ha3HAa4YeHUs  MHPOpPMAIMH U
IeJIeBOH  aylUTOpHM,  BBIOMpas
ONTUMAJIbHYIO bopmy

MPEJICTABICHUS U BU3yaTH3alUY;
- MP27 ouieHMBaTh JOCTOBEPHOCT,
JETUTUMHOCTh WH(pOpMAIuu, ee
COOTBETCTBUE MPaBOBLIM H
MOPAJIbHO-?TUYECKUM HOpPMaM;

- MP28 wucnons3oBath cpencTa

MH(POPMALIMOHHBIX "
KOMMYHUKAIITMOHHBIX TEXHOJIOTHI
B peLeHnH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX )51
OpraHU3alMOHHBIX 3a1a4 c
coOroeHIEM TpeOoBaHUI
SPrOHOMUKH, TE€XHUKU
0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX U
OTUYECKUX HOPM, HOpM

UH(POPMALIMOHHOM O€30MacHOCTH;
- MP29 Bnmametp  HaBBIKAMH
pacro3HaBaHUA u 3aIUTHI
uHpopManuy, UHGOPMAIMOHHON
0€30I1aCHOCTH JTMYHOCTH

OMOIOrNYECKOM

HCCKOJIBKMX HNCTOYHHKOB,

nHpopmaruu

nu3

IPaMOTHO

HCIIOJI30BaTh ITOHATHUHHBIN alrapar

OHMOIOrUU

OK 04.

D¢ dexTuBHO
B3aUMOJICIICTBOBATh
U paboTarth B
KOJIJICKTHBE U
KOMaHJ1e

- JIP2 TOTOBHOCTD K
CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH u
CaMOOIIPEAETIEHHUIO;

-MP4 OBJIaJICHHE HaBBIKaMU
yueOHO-UCCIIeIOBATEIbCKOMH,
MPOEKTHOMN u COLIMAIbHON
JIeSTCIIEHOCTH;

OBiageHue  YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
JeHCTBUSAMMU:

I1PG5 npuodpereHne

MMPUMCHCHUA

OHMOIOrMYECKOTO

BBIABHUKCHUA

BCINYHUHAMMU,
IMOJIYYCHHBIX

OIIbITa

OCHOBHBIX  METOJIOB
Hay4YHOI'O TIO3HAHHsI, UCIIOJIb3yEMBIX B
OuosIoTMU: HAOMIOJCHUS M ONMHCAHUS
KUBBIX  CHUCTEM,  IPOLECCOB
SBJICHUM; OPraHU3alliy U IIPOBEICHUS

u

IKCTICPUMEHTA,

TUIIOTE3, BBISBICHUS
3aBHCHMOCTH MEKIY HCCICAYEMBIMU
00BsACHEHUS

pe3yNbTaToB

)51




0) COBMeCTHas J1eSITeJIbHOCTD.

- M35 noHumarh M HMCHOJIb30BaTh
IPEUMYIECTBA  KOMaHIHOM U
WHUBUTyaJIbHOU PabOThI;

- M37 MIPUHUMATh enu
COBMECTHOM JIeSTEIIbHOCTH,
OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JECHCTBUS IO €€
JOCTHKEHHUIO: COCTaBIATh IUIAH
JICHCTBUM, pacupenessiTe pojd C
y4€TOM  MHEHUH  yYaCTHUKOB
00cyX1aTh pe3yJIbTaThl
COBMECTHOH paboTBhI;

- M40  xoopauHHUpOBAaTH U
BBIMOJIHATE pabOTy B  YCIOBHSX
peaIbHOrO,  BUPTY&JBHOTO U
KOMOHWHUPOBAaHHOI'O
B3aUMOJCHCTBUS;

- M41 ocymiecTBiasATh MO3UTUBHOE
CTPaTEerMyeckoe  IOBEJIEHUE B
Pa3IUYHBIX CUTYalUsX, MPOSIBIISTH
TBOPYECTBO W BOOOpa)keHUe, OBITh
VMHUIMAaTUBHBIM

OsBiajgenne  yHHBeEpPCaJIbHBIMH
pPeryJisiTUBHBIMH 1eHCTBUSIMU:

r) npuHsATHE Ce0si W JAPYrux
JIIoJIei:

- M59 npunHumMaTh MOTHBBI U
apryMeHTbl JpYTHX JIIOJed Tpu
aHaJIn3e pE3yJIbTaTOB
JeSITEIIbHOCTH;

- M60 mpusHaBaTh CBOE IIPAaBO U
IIPaBO APYTHUX JIFOJIeH Ha OMIMOKH;

- M61 pa3BuBath CcHOCOOHOCTH
MOHUMATh MUD C TO3ULHMU JAPYroro
4eJI0BEKa

dbopMynupoBaHUs BBIBOJIOB C
MCIIOJIb30BAHUEM HAyYHBIX TOHSATHH,
TEOpUH U 3aKOHOB

OK 07.
ConeiicTBOBaThH
COXPaHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocOepexeHn
10, IPUMCHSITh
3HAHUS 00
W3MEHECHUHN
KJIMMAaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

¢ pexTuBHO
JIECTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUIX

B o0J1acTH 3K0JI0rMY€CKOro
BOCIIMTAHMSA:

- JIP31 c(hOpMUPOBAHHOCTh
DKOJIOTHYECKOM KYJbTYpHI,
IMOHUMAaHUE BJIHSHHSA COIMAJIBLHO-
SKOHOMHYECKMX  IPOIIECCOB  Ha

COCTOSIHHE MIPUPOTHOMN u
COLIMAIBHOM  Cpefbl, OCO3HaHHE
IJ100aTBHOTO Xapakrepa

HKOJIOTUYECKUX MPOOIIeM;

- JIP32 IJIAHUPOBAHUE U
OCYILIECTBJIICHUE JICUCTBUM B
OKpYy)Xalolllell cpene Ha OCHOBE
3HAHUS eJyei YCTOMYHMBOTO
Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEOPUSATUE JICHUCTBUH,
MPUHOCSIIMX BpPEl OKPYXKaIoIeH

[TP67 cdhopMHUPOBAHHOCTE YMEHUS
MPUMEHSTh TOJNyUYEHHBIC 3HAHUS IS

00BsACHEHUS OMOJIOTUYECKUX
MPOLIECCOB U SIBIICHUM, NIl PUHATHUS
MIPAKTUYECKUX peleHuit B

MIOBCEIHEBHOM  U3HU C  LEJBIO
oOecrieueHHss 0E€30MacHOCTH CBOETO
3I0pOBbSl M 3/10POBbsl OKPYXKArOIIHUX
mofeil,  coOmoaeHus — 370pPOBOTO
o0pa3a JKHM3HH, HOPM TPaMOTHOTO
MTOBEJCHUS B OKpY’Karolen
IIPUPOJIHOMN cpene; [IOHUMaHUeE
HE00XO0IUMOCTH MCIOJIb30BAHUS
JOCTKEHUN COBPEMEHHOUN OMoJIoTUu
u OMOTEXHOJIOTHHA IUTA
palMOHaIBHOIO IPUPOIOIOIB30BaHUS




cpene;

- JIP34 ymeHue nporHo3MpoBaTh
HEOJIaronpusATHBIC JKOJIOTHYECKUE
MOCJEACTBHUS  MPEANPUHUMAESMBIX
JIEUCTBUI, IPEOTBPALIATH HX;

- JIP35 pacmupeHue  ombita
eITEIbHOCTH 9KOJIOTHYECKOM
HaIPaBJICHHOCTH;

- MP4 oBnageHue HaBBIKaMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOMN U COLIMAIBHOU
JIeITECIbHOCTU

K 2.2
YcranaBnuBaTh
KaJIeHAapHBIE CPOKH
MIPOBEACHUS
TEXHOJIOTHYECKHUX
ornepauuii Ha OCHOBE
oTpeeNeHus
(heHOIOTUYECKUX
(a3 pazBuTHA
pacTeHui

- JIP6 oco3Hanue cBoux
KOHCTUTYIIMOHHBIX TIPAB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
MIPaBOMIOPSJIKA;

MP43 caMoCTOSTEIIFHO COCTABIATE
IUIaH pelleHus: IpoOieMBbl ¢
Y4E€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MpEANOYTEHU;

MP49 naBaTh OLIEHKY HOBBIM
CUTyalUsIM, BHOCUTb KOPPEKTUBBI
B JICSTEIIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
MP50 BrageTs HaBBIKAMU
MO3HABATENBbHOMN peIeKCUH KakK
OCO3HAHUs COBEPIIIAEMBIX
JEUCTBUI M MBICIIMTEIbHBIX
MPOIIECCOB, UX PE3YJbTATOB U
OCHOBaHHUI

I[TP67 chopMUPOBAHHOCTh YMEHUS
MPUMEHATH TOJYYCHHBIC 3HAHUS JIS
00BsICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB U SIBIICHUM, JIJISi IPUHATUS
MPAKTUIECKUX perieHui B
IIOBCEJTHEBHOM  JKM3HH C  LEJBIO
obOecrieueHuss 0OE30MacCHOCTH CBOETO
3I0POBBSl M 37I0POBbSI OKPY>KAIOIINX
Jmofei,  coOmoAeHus — 37J0pPOBOTO
oOpa3a JKHM3HM, HOPM TI'PaMOTHOIO
MOBE/ICHUS B OKpYKaroIen
IIPUPOIHOMN cpene; [IOHUMaHue
HEO0OXOIUMOCTH UCTIOJIb30BaHUS
JIOCTH>KCHUH COBPEMEHHOW OHOJIOTHH
u OMOTEXHOJIOT A TUIS
PalMOHAIBLHOTO MPUPOIOTIOTH30BAHUS

OcBoenne conepxanust ydeoHot nucuuruimael OJ[.13 «buonorus» obecnedynBaet
JOCTH)KEHHE 00YYaIOUMUCA CIAEAYIOIINX JUUHOCHHBIX PE3YIbMAm 08 60CRUMAHUSA.
JIP4 TlposiBrsromunii 1 AEMOHCTPUPYIOIIMNA YBaXKEHHUE K JIFOASAM TPYJa, OCO3HAIOUIUN
IIEHHOCTh COOCTBeHHOTO Tpyaa. Crpemsmuiics K (GOpMHUPOBAHUIO B CETEBOM cpelie
JUYHOCTHO U MPO(PECCHOHATEHOTO KOHCTPYKTUBHOTO «IIU(MPOBOTO CIEIa»
JIP7 Oco3Haromuii MPUOPUTETHYID LEHHOCTh JMYHOCTH YEJIOBEKA; YyBaKaroUIUi
COOCTBEHHYIO M UYXKYIO YHUKAJIBHOCTh B PA3UYHBIX CHUTYallMsiX, BO BceX (popmax u
BHUJIaX JICATEIIBHOCTH.
JIP8 IIposiBnsironnii ¥ IE€MOHCTPUPYIOIMINM YBAXKEHUE K MPEACTABUTENSIM PA3JIMUYHBIX
ATHOKYJIbTYPHBIX, COIUATBHBIX, KOH()DECCUOHATBHBIX U UHBIX Tpynn. COMpUYaCTHBIA K
COXPAHEHUIO, MPEYMHOKECHHUI0 M TPAHCISUMHM KYJIbTYPHBIX TPAIUIMUN U IEHHOCTEH
MHOTOHAIIMOHAJIBHOT'O POCCUKCKOTO TOCYIapCTBA.




2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O0bem yueOHOM NMCHMILUIMHBI M BHAbLI Y4eOHOH padoThI

Bua yueO6Hoi1 padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPAMMBbI THCIHHIIJIMHBI 144
B TOM 4HcCJe:

OCHOBHOE co/iep:KaHue 118
B TOM YHCJIe:

TEOPETUYECKOE 00yUCHHE 56
MPAKTUUECKHUE 3aHITHS 50
B TOM 4HcCJe:

KOHTPOJIbHBIE paOOTHI 8
71a00paTOPHBIE 3aHATUS 12
IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE COIEPKAHME 20
(conep:kaHue NPUKJIATHOTO MOAYJISI)

TEOPETHUECKOE 00yUeHUE 8
MIPAKTUYECKHE 3aHATUS 10
71ab0paTOPHBIE 3aHATUS 2
IIpomesxkyTounasi arrectanms (IK3aMeH) 6




2.2. TemaTuyeckuii IJIaH U coep:xkanue yueOHoi rucuuiminabl O/1.13 buosiorus

HaumenoBanue Conep:kanue yuyeOHOro MaTtepuasa (0CHOBHOE M PO ecCHOHAILHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyemblie
pa3/iesioB M TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOAY/Ib (MPH HAJHMYNH) 4acoB KOMIIeTeHIIUH
1 2 3 4
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 5KHBOTO 36
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 2 OK 01, OK 02, OK 04
Buosiorust Kak Teopernueckoe o0yueHue: 2 OK 07
Hayxa buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ APYTUMH HAyKaMu: Onoxumusi, 0nopusnka, OMOHHKA, 2 JIP 4,7,8
reHoreorpadus u ap. Poxp u Mmecto OGnonoruu B oOpMHUPOBaHUN COBPEMEHHON HAyYHOI KapTHUHBI I1P61-T11P610
Mupa. 3HaueHne Onoornyeckux 3Hanuii. Mcropus Ononoruu. 3HadeHrne UTOJIOTUH [T Pa3BUTHS
OMONIOTHY ¥ TO3HAHUS TPUPOJIBI. METOAbI IUTOJIOTHH: MHUKPOCKOIIHNS, XpoMaTorpadus,
a5eKTpohope3, METOT MEUEHBIX aTOMOB, TU(PepeHIaTbHOE IEHTPU(YTUPOBaHNE, KYIbTYpa
KJIETOK
Tema 1.2. O6mas OCcHOBHOE cO/Iep:KaHue 2 OK 01, OK 02, OK 04
XapaKTepuCTUKA TeopeTnueckoe o0yueHue: 2 OK 07
KH3HH Pasnoobpasue 6uocrcteM. Opranusarys GHOJOTHYECKUX CHCTEM. Y POBHH OpraHU3aIuu 2 JIP4,7,38
OuocHCcTEM: MOJIEKYJIIPHO-TEHETUYECKH, OPraHOUIHO-KJIETOUHBIN, OpPraHU3MEHHBIH, [P61-11P610
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMoreonieHoTHYECKHit), Onocdepusiii. Haykwu,
u3yyaromme 6Mosornyeckue oObEeKThl Ha Pa3HbIX YPOBHAX OpraHMu3aluu >ku3Hu. O0mas
XapaKTepUCTHKA KU3HH, CBOWCTBA JKUBBIX cucTeM. [Iporecchl, mpoucxoasmme B OnocucreMax
Tema 1.3. OcCHOBHOE co/Iep:KaHue 6
Buosiornyecku Teopernueckoe o0yueHue: 2 8§ 8;’ OK 02, OK 04
BaKHbBIE XumunuekneTku. Heopranuyeckue BelecTBa KIETKH, MX OMOJOruYecKas pob. 2 JP4,7,8
XHMHYCCKHE OprannyecKuCKHil COCTaB IIP61-IIP610
COCANHEHHUA e BellecTBa KieTku. buonorndeckue monmumepsl. benku. Ctpykrypa u GpyHKIMN GeNKOBOM

MoJieKyibl. DepMeHTBI, MPUHIUT UX AeHCcTBUS. YTIIeBoAbl. buomorndyeckue GyHKIMH yrieBOIOB.
Jlunuasl. O6muit man crpoenus. I'uapodunbHo-TuapodoOHbIe cBoiicTBa. Kitaccudukarms
nunuaoB. buonorndeckue pynakmun munuaoB. AT®. Ctpoenne mosekynsl AT®. buonorndeckue
¢bysakun ATO

IIpakTHYecKkHe 3aHATHSA:

IIpakTuyeckoe 3ansaTue 1:Ponb 6enKOB, YIIIEBOJOB U KUPOB B OpraHU3Me yesnoBeka. ButraMuHel u
OMOJIOTMYECKH aKTUBHBIE 100ABKH, MX 3HAUEHUE B KU3HU OpraHU3Ma 4yejaoBeka. [ uno- u




ABUTAMHMHO3BI UX TOCTeACTBUA. [IpeacTaBieHne yCTHBIX COOOIIECHHI ¢ TPE3CHTAINEH,
IIOATOTOBJICHHBIX I1O HepeqHIo HCTOYHHKOB, peKOMCHHOBaHHBIX HpCHOHaBaTCHCM

JlabopaTopHble 3aHATHSA:

JladopaTopnas padora 1 «Onpenenenve BuramuHa C B MPOAYKTaX MUTAHUS
[ToaroroBKa BapuaHTOB ONBITA, HAOIIOACHHE 32 KAUECTBEHHBIMU PEAKIUSMHU, 3aTIOJTHCHHE
paboueii TabJIMIIbI, UHTEpIPETAIHs HAOII0AaeMbIX SBJIEHUH, (OPMYIMPOBAHUE BBIBOJIOB

JlaGopaTopHas padora 2 « unpoduiabHO-TUAPOGHOOHBIE CBOWCTBA JIUITHIOBY
[ToaroroBka BapuaHTOB OMBITA, HAOTIOACHUE U3MEHEHUSI PACTBOPUMOCTH JIUTIUIOB, 3aII0JIHEHUE
paboueii TaOIUIBI, HHTEPIIPETAIUS HAOJII0JAeMbIX SIBICHHN, ()OPMYJIMPOBAHUE BHIBOJIOB

Tema 1.4.
CrpyKTypHO-
(ynxuuonanbHas
OpraHu3anus
KJIETOK

OcHoBHOE CoOACPKAHUC

(o]

Teopernueckoe o0yueHmne:

Knerounas teopus (T. IlIBann, M. lneiinen, P. Bupxos). OCHOBHbIE MOJI0XKEHUS COBPEMEHHON
KJICTOYHOM TeopuH. THUIIBI KJIETOK: 3yKapHOTHYECKas U pokapruoThuueckasi. CpaBHUTEIbHAS
XapaKTepUCTHKA KJIETOK AYKapuoT (PacTUTENbHOM, )KUBOTHOU, TpuOHOI). CTpoeHue
poKapuoTHYecKkoi KieTku. OCOOEHHOCTH CTpOeHHsI reTepoTpoHON U aBTOTPO(HOM
MPOKAPUOTUUECKHUX KJIETOK. CTpoeHue mia3MaTuueckoi MeMOpansbl. TpaHCTIOPT BEIIECTB Yepe3
IUIa3MaTHYECKYI0 MEMOpaHy: NACCUBHBIN U aKTUBHBIM. DHAOIUTO3: TUHOLMTO3, (ParouuTos.
Ox3ouuTo3. O600uKa WM KiIeTouHas creHka. CTpykTypa v QYHKIHH KIETOYHON CTEHKH
pacTeHuii, rpudoB

N>

Huromnnasma. [{lutozons. Lutockener. OqnomMeMOpaHHbIe OPTaHOUABI KIETKH:
sHomnazmaTrueckas cetsb (II1C), annmapar ['onbaku, TM30COMBI, IEPOKCUCOMBI, BAKYOJIH
pacTUTENbHBIX KIeTOK. CTpoeHne U QyHKIIMU OTHOMEMOPaHHBIX OPraHOUAOB KIIETKH.
Kunerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU bl KJIETKU: MUTOXOHIPUH, TUIACTUIBL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOILIACTBI, X CTpOEHUE U GYHKUMU. SInepHbIil annapaT KJIETKU, CTPOEHHE U (PYHKIIUH.
HememOpanHbie opraHou/Ibl KJIETKHA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHbIN 1IeHTp. OpraHouabl
JBYDKEHUS: pECHUYKHU M KTYTUKU. CTpoeHne U PyHKIIMM HeMeMOPaHHBIX OPraHOU10B KIETKU

JlaboparopHble 3aHsITHSA:

JlabopaTopnasi pa6ora 3 «CTpoeHue KJIeTKH (PacTeHus, 5)KUBOTHBIE, TPHUOBI) U KIIETOUYHBIC
BKJTFOUEHUS (Kpaxmall, KapOTHHOMIBI, XJIOPOIIJIACTHI, XPOMOIIIACTHI)»

[IproGperenue onbITa MPUMEHEHHUS] TEXHUKH MUKPOCKOITUPOBAHUS TIPU BHITIOJTHEHUH
nmabopaTopHbIX padoT. [ToaroroBka MUKpoIpenapaToB, HAOIIOIEHUE C TTOMOIIBI0 MUKPOCKOTIA,
BBISIBJICHHE PA3IMUUi MEXy U3ydaeMbIMUA 00BEKTaMU, HHTEPIIpETaIis HabII0JaeMbIX SIBICHHH,
(hopmynupoBaHUE BHIBOJIOB

JlabopaTopnas padora 4 «[IporniiaeMocth MeMOpaHbl (TIA3MOJH3, IETIa3MOIIH3)»
[IproGperenue onpITa NPUMEHEHHS] TEXHUKH MUKPOCKONUPOBAHUS IIPU BHITOJIHECHUH

OK 01, OK 02, OK 04
OK 07

JIP4,7,8
I1P61-1TP610




nabopaTopHbIX padoT. [ToaroroBka MUKpompenapaToB, HAOIIOICHUE C TTOMOIIBI0 MUKPOCKOIIA,
BBISIBIICHUE PA3JIMYMA MEXy U3y4aeMbIMU 00bEKTaMH, MHTEpPIpETays HaOI01aeMbIX SBICHHH,
(dhopMyIHpOBaHUE BHIBOJIOB

Tema 1.5.
CTpyKTypHO-
pyHk1HOHAIbHBIE
dakTopsl
HACJIeICTBEHHOCTH

OcHoBHoOe coJep/kaHue

Teopernyeckoe o0yueHue:

N

Crpoenue XxpoMocoM. XpOMOCOMHBII HAOOP KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE
XPOMOCOMBI, TAaIUIOWIHBIA B TUTIonaHbINA Ha0op. HyknenHossie kuciotel. JJHK u PHK.
Crpoenue HykiIernHOBBIX KUCIOT. Hykieotuasl. KoMiieMeHTapHbie a30THCThIE OCHOBAHUSI.
[TpaBuno Yapradda. Ctpykrypa JIHK — nBoitHas ciupaiib. MecToHaX0XKIeHUE U OMOJIOTHYECKUE
¢ynkuun JJHK. IHK-skcnepru3za. Bunet PHK. ®yakiun PHK B knetke

IlpakTH4yecKkue 3aHATHS:

HpaKTI/I‘{eCKOC 3ansaTHe 2:Pemenue 3a71a4 Ha ONPCACIICHNUEC ITOCIICA0BATCIbHOCTU HYKJIICOTHI0B

OK 01, OK 02, OK 04
OK 07

JIP4,7,8
I1P61-I1TP610

Tema 1.6.
IMpoueccsr
MATPUYHOTIO
CHHTe3a

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHmne:

Martpuunsii cunare3 JJHK — permukanys. [Ipuanuns! perumkanun JITHK. Mexanusm permkanuu
JIHK. Penapanus JIHK (moperuiekaTuBHas, MOCTpEIUICKaTUBHAS ). Peakiiuu MaTpru4HOTO CHHTE3a.
[IpyuHIMIT KOMIUIEMEHTApHOCTH B peakuusax marpudHoro cunresa. JJHK u rensl. I'enetnyecknii
KoJ, ero cBoicTBa. Tpanckpumnius — Matpuunblii cuaTe3 PHK. Tpancisiius u e€ sranbl. Y cnoBus
o6uocuntesa 6enka. Ctpoenue T-PHK u kogupoBanne amuHokucinot. Posb pubocoM B 6rocuHTE3€
Oernka

NN ININ

HpaKaneCKne 3aHATHUSA:

IIpakTnyeckoe 3anaTHe 3:Pemienne 3a1a4 Ha ONPEAEIEHUE MOCIEI0BATEIIBHOCTH AMUHOKHUCIIOT
B MOJIEKYJIie OeKa.

Pemienue 3a1a4 Ha onpeziesieHre MOCIeI0BaTENbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe Oelika B cilydae
M3MEHEHUs TOCJIeI0BaTeNbHOCTH HyKiIeoTua0B JJHK

OK 01, OK 02, OK 04
OK 07

JIP 4,7, 8
IP61-TIP610

Tema 1.7.
HekseTounnie
(opmbl Ku3HU

OcHoBHOE coepKaHHe

TeopeaneCKoe oﬁyqeﬂue:

N

Bupycsl — HekneTouHble (YOPMBI )KU3HHU U 00JIUraTHbIe apa3uThl. CTPOEHUE MPOCTHIX U CIOKHBIX
BHPYCOB, pETPOBUPYCOB, OakTepuodaros. Kuznennsiit nukn JJHK-conepxammx Bupycos, PHK-
coJiepkalmx BUpycoB, OakTepuodaros. BUY, rematut yenoseka.

bakrepun. OOmas xapakrepuctuka. Ilonstue mramm. Bupychl u 6akTepun: CX0ACTBA U pa3InyHs

IIpakTHYecKHe 3aHATHSA:

IIpakTnueckoe 3ansitue 4:BupycHblie u OakrepuanbHble 3a0oaeBanus. OOIIMe TPUHIUITBI
MCIOJIb30BaHUS JIEKapCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHHSI aHTUOMOTUKOB.
[TpencraBieHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalrel, MOArOTOBIEHHBIX 10 IePEUHI0 UCTOYHUKOB,
PEKOMEHIOBAaHHBIX IPENOIaBaTeIeM

OK 01, OK 02, OK 04
OK 07

J1P4,7,8
I1P61-1TP610




Tema 1.8.

OO0OMeH BelecTB "
npeBpaiieHue
JHEPIruHd B KJIETKe

OCHOBHOE cO/Iep:KaHue

S

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

SN

AccuMWISIIIMS U TUCCUMUJISILIUS — JIBE CTOPOHBI MeTa0onu3Ma. Tumnsl oOMeHa BEIIecTB:
aBTOTPO(HBIN U reTepOTPOQHBIH, a3pOOHBINH 1 aHA3POOHBINA. DHEPreTHIecKoe odecreueHne
kieTku: npepamenne AT® B 0OMeHHBIX mporieccax. DepMEHTATUBHBIN XapaKTep peakIuii
KJICTOYHOTO MeTaboJm3Ma

N

[TepBUYHBII CHHTE3 OpraHUYECKUX BEIIECTB B KileTke. [mactnueckuit oOMeH. DdoTOCHHTE3.
XemocuHTe3. AHa’pOOHBIN SHEpreTHYeckuii oOMeH. AHadpoOHbIe opraHu3Mbl. bpoxenue,
aBTOTPO(DHBIN U TETEPOTPODHBIN TUI TUTAHUSA. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH. DTallbl SHEPreTHIeckoro ooMeHa. [ mnkonu3. bruonornueckoe OKUCICHHE, UITH
KJIE€TOYHOE IBbIXaHUe

OK 01, OK 02, OK 04
OK 07

JIP 4,7,8
IT1P61-1TP610

Tema 1.9.
Ku3HeHHBIN UK
KJeTKH. MuTO3.
Meiio3

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHmne:

N

Knerounslif nuki, ero nepuoasl U peryisiuus. [lepuoast unTepdassl uX 0COOEHHOCTH.
Juddepernnarus KISTKH U apecT KIETOYHOro IukKia. Jlenenue kieTku — Muto3. CTaguu MUTO3a
U npoucxozsmue npoueccol. Kaproknunes u nutokuses. buonornueckoe 3HaueHue murosa. Meiios
— penyKuroHHoe Aenenue kietku. Ctaaun meio3a. Meio3 — 0CHOBa MOJI0BOTO Pa3MHOKEHHS.
IToBenenue xpomocoMm B Mero3ze. Kpoccunrosep. buonornueckuii cmpici Meiiosza. D¢ hexTs
Meno3a. Melo3 B J)KH3HEHHOM IIMKJIE OPTaHU3MOB

OK 01, OK 02, OK 04
OK 07

JIP4,7,8
I1P61-1TP610

KonTpoabHasi padora 1. MosiekylsipHbIil ypOBEeHb OpraHU3alluu )KUBOTO

Pa3nen 2. Ctpoenue u GyHKIMH OPraHnu3ma

44

Tema 2.1.
Crtpoenue
opraHmsma

Conepxanue

(o]

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHHE TEOPETHYECKOT0 00yYeH s

OpnHoKIIeTOUHBIE Opranu3Mbl. KonoHuanbHble OpraHn3Mbl. MHOTOKIIETOYHBIE OPTaHU3MBI.
B3aumocBsi3p yacTeit MHOTOKJIETOUHOTO opranu3Ma. @yHkuus. Opranbl U CUCTEMBI OPTaHOB.
Amnmnapatsl opraHoB. ['omeocTas opranusma M ero noJJiepKaHue B IPOLecce KU3HEACSITEIbHOCTH.

OyHKIMOHANbHAS cucTeMa opraHoB. TkaHM pacTeHUd. TkaHU )KUBOTHBIX U yeloBeka. OpraHsl
pacteHnid. Oprasel 1 CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAUEHUE OIIOPHI, IBUKEHUS,
MIATAHHUsL, IbIXaHUsl, TPAHCIIOPTA BEIECTB, BBIACIICHHUS], 3l Thl. 3HAYECHHUE MTPOSIBICHUS
pa3IpaXuMOCTH U PETyJIALIUU

*B Tom 4mncJie Ha BbIOOP 00pa3oBaTeIbHOI OPraHU3ALMN:

Jliia npodeccuit/crenuanbHOCTEN, CBI3aHHBIX ¢ 00BEeKTOM H3yueHHs «PacTteHus» TeopeTndeckuit
Matepual TeMbl «CTpoeHre OpraHiu3May U3ydaeTcs yrilyOJeHHO Ha IpUMepe OpraHu3mMa
pacteHuii. TkaHu, OpraHbl U CUCTEMbI OPTaHOB YEJIOBEKa M JKUBOTHBIX pacCMaTpUBaOTCs 0030pHO

OK 01, OK 02, OK 04
OK 07

JIP 4,7, 8
IP61-TIP610

TK2.2

IIpakTHYecKOe 3aHATHE:

IIpakTuyeckoe 3ansiTue S:Teopus KIIOHATBLHO-CENEKTUBHOrO MMMyHurerta I1. Opnuxa, N.U.




MeunukoBa. MH(pekmoHHbIe 3a00JIeBaHus U dHaAeMusl. BakHeimue snuieMun B ICTOPUHU
yenoBeyecTBa. BaknuHanus kak nporiakTuka HH)EKIMOHHBIX 3a001eBaHui.

[IpencraBneHne yCTHBIX COOOIICHUH C MMPE3CHTAIMEH, TOTOTOBICHHBIX IO MEPEYHIO HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENoAaBaTeIeM

Tema 2.2. Conep:kanue 2 OK 01, OK 02, OK 04
®opmbl IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHNE TEOPEeTHYECKOro 00y4eHHUs 2 OK 07
Pa3MHOKEHUs dopMbI pa3MHOXKEHHS OpraHu3MoB. becnosioe u mojoBoe pasMHokeHue. Bunbl 6ecmonoro JIP4,7,8
OpPraHu3MoB Pa3sMHOXEHHUS: IIPOCTOE AEJICHUE HAABOE, I0YKOBAHUE, PA3MHOKEHHUE CIIOPAaMU, BET€TaTUBHOE I1P61-1TP610
pasMHOKeHue, (hparmeHTaIus, kKiioHuposanue. [1onoBoe pazMHOXKEHHE. [1K2.2
*B Tom 4unciie Ha BbIOOp 00pa3oBaTeIbHON OPraHN3alMu: 2
Jlns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM M3ydeHus “PacTeHus’” TeopeTHyecKuil
Matepuai TeMbl “DopMbl pa3MHOXKEHHUS OPTaHU3MOB™ U3ydaeTcsl yriIyOJIEHHO Ha IpUMepe
opranusMa pacteHuil. Pa3MHokeHHe YeloBeKa U )KMBOTHBIX PacCMaTpUBaOTCsl 0030pHO
Tema 2.3. OCcHOBHOE cO/Iep:KaHue 4 OK 01, OK 02, OK 04
OnTorenes TeopeTnueckoe odyueHue: 4 OK 07
KUBOTHBIX U I'amerorenes y xuBoTHBIX. CiepMaroreHes u ooreses. CTpoeHME MOJIOBBIX KIETOK. 2 JIP4,7,8
yeJioBeKa OmtotoTBOpeHNE 1 YMOPHOHATIFHOE pa3BUTHE KUBOTHBIX. [lapTreHOorenes. OmoOpuorenes (Ha I1P61-1TP610
npuMepe JaHieTHuka). Ctagun sMOpHoreHesa
Poct u pa3Butue xxuBoTHbIX. [locTamOpuonaneHelii nepuo. [Ipsmoe n HenpsMoe pa3BUTHE. 2
PazButue ¢ meraMop(o30M y 6€CII03BOHOUYHBIX U TO3BOHOYHBIX )KUBOTHBIX. CTauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS Y )KMBOTHBIX U uesoBeka. [lepro/ipl oHTOreHesa uenoBeka.
buonoruueckoe crapenue u cMepThb. I'epoHTONOTHS
Tema 2.4. OcHOBHOE coJiep:KaHue 2 OK 01, OK 02, OK 04
OnTorenes Teopernueckoe o0yueHue: 2 OK 07
pacreHuit I'ametodut u cnopodut. PasmHoxxeHue 1 pa3BuTue Bojopocieil. PasmMHoxeHue u pa3Butue 2 JIP4,7,8
CIIOPOBBIX pacTeHU. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. Ilepnonsl oHTOreHE3a ITP61-I1TP610
pacTeHui
Tema 2.5. OcCHOBHOE co/Iep:KaHue 2 OK 01, OK 02, OK 04
OcHoBHBIE TeopeTnueckoe o0yueHue: 2 OK 07
MOHSITHSI TEHETUKM | ['eHeTHKa Kak HayKa O HacJIeZICTBEHHOCTH U U3MEHUYHNBOCTH OpraHu3MoB. OCHOBHbIE T€HETHUECKHE 2 JP4,7,8
MOHATHS U cUMBOJIBL. ['eH. ['eHoTHI. DeHOTHII. ANIENbHBIE TeHbl. AJTbTEpHATUBHBIE TPU3HAKU. I1P61-1TP610
JIOMUHaHTHBIN U pEeLleCCUBHBIN MpU3Haku. ['omo3urora u rerepo3urora. Yucras nunus. [ uGpusl.
OCHOBHbBIE METO/1bl T€HETUKHU: THOPUAOIOTUYECKUNA, IIUTOIOTHUECKUE, MOJIEKYISIPHO-
TeHETUYECKHE
Tema 2.6. OcHOBHOE coJiep:KaHue 4 OK 01, OK 02, OK 04
3aKOHOMEPHOCTH Teopernyeckoe o0yueHue: 2 OK 07




HacCJeJ0BaHUA

3akoHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbI I'. Menens: MoHOTHOpUTHOE CKpEIIMBaHUE.
[TpaBwiio noMuHUpPOBaHUs. 3aKOH €IMHOOOPa3us TIEPBOTO MOKOJIECHUS. 3aKOH PaCIICTICHUS

IIPU3HAKOB. HI/ITOHOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOl"O CKpCIIMBaHMA. I'mmoTe3a 4nCTOTHI TaMeET.

Amnanusupytomiee ckpernBanue. JJurudpuaHoe ckpemyBanue. 3aKoH HE3aBHCUMOTO
HaclieloBaHusl pu3HakoB. [lonuruOpuiHoe Hacae10BaHUE U €ro 3aKOHOMEPHOCTH

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e COAECPKAHNE ITPAKTUHYECCKOI'0 3AHATHUSA .

HpaKanecxoe 3aHsaTHE 6: PemeHue 3a1a4 Ha onpeaAcI€HUE BEPOATHOCTH BOSHUKHOBCHUA
HaCJICACTBCHHBIX NPHU3HAKOB IIPpU MOHO-, OI1-, HOHI/II‘I/IGPI/II[HOM " aHAJIM3UPYIOIICM CKPCIIMBAHWH,
COCTABJICHHUE I'CHOTUIINYCCKUX CXEM CKPCIIMBaHUA

*B Tom 4uciie Ha BbIOOP 00pa3oBaTeIbHOI OPraHM3aALMN:

HJ'ISI HpO(l)CCCHﬁ/CHCHHaHLHOCTeﬁ CBSI3aHHBIX C OOBEKTOM N3YUCHUS «PacTenusy H606XOI[I/IM
HO[[60p TCHCTUYCCKHUX 3aJla4 Ha OIIPCACIICHNEC BEPOATHOCTH HACIICACTBCHHBIX IIPU3HAKOB IIPHU
MOHO-, 1U-, HOJ'II/IFI/I6pI/I,Z[HOM 1 aHAJIMBUPYHOIICM CKPCIIMBAHUHA Y paCTeHI/Iﬁ

J1P4,7,8
I1P61-1TP610
I1K2.2

Tema 2.7.
B3anmoneiicrBue
Te¢HOB

OcHoBHOE COACPKAHUC

TeopeaneCKoe oﬁyqe}me:

N

I'enotun kak uenoctHas cuctema. MHOKeCTBEHHOE JeiicTBUe reHoB. [ieiioTponus.
MHOK€eCTBEHHbIN ajIenu3M. B3auMoiericTBre ajienbHbIX FTeHOB. KogqoMuHupOBaHUE.
B3anmopeiictBue HeauienbHbIX reHoB. KoMmementapHocTs. Dnuctas. [lonumepus

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHME MPAKTHYECKOTO 3aAHATHS

HpaKanecxoe 3aHsiTHe 7: PemeHue 3aia4 Ha ONpeACIICHNUEC BEPOATHOCTH BO3HUKHOBCHUS
HACJICACTBCHHBIX NPU3HAKOB IIPU Pa3JIMYHBIX THIIaX BSaI/IMOILGfICTBHSI T'CHOB, COCTaBJICHUC
TCHOTUIIMYCCKHUX CXEM CKPCHIMBAHUA

*B ToM 4ucye Ha BLIOOP 00pa30BaTe/IbHOI OPraHU3alMu:

* JInst mpoeccuit/crienuanbHOCTEH CBA3aHHBIX C 00BEKTOM H3ydeHus «PacteHus» HeoOXoum
10100p TeHETUYECKUX 3a]1a4 Ha OlpesieNIeHUE BEPOSTHOCTH BOZHUKHOBEHUS HACIEACTBEHHbIX
MIPU3HAKOB NP PA3IMYHBIX TUIIAX B3aUMOJICHCTBHUS T€HOB Y PaCTEHHM

OK 01, OK 02, OK 04
OK 07

JIP4,7,8
IT1P61-1TP610

[1K2.2

Tema 2.8.
Cuenjiennoe
HacJIeI0BaHHue
NPU3HAKOB

OcHoBHOE COACPKAHUC

Teoperuyeckoe o0yueHue:

N

3akonsl T. MopraHa. CL[CHJICHHOC HacCJICAOBAHUEC I'CHOB, HAPYHICHUC CHCTIJICHUS. XpOMOCOMHaSI
TEOpHA HACICACTBEHHOCTH. I'emermueckoe KapTUpPOBaHHUEC XPOMOCOM. Hcnonn3oBanne
KPOCCHUHTOBCPA IJIsI COCTABJIICHUSA '’CHCTUYCCKUX KapT XPOMOCOM

IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOT0 3aHATHSA:

HpaRanecxoe 3ansaTue 8: Pemenue 3ala4 Ha ONpeCACIICHNUEC BEPOATHOCTH BO3HUKHOBCHUS
HACJICACTBCHHBIX IIPHU3HAKOB ITPU CHCIINICHHOM HACJI€AOBAaHNH, COCTABJIICHUEC TCHOTUITHYCCKUX
CXCM CKPCIIHMBAHUA

*B TomM 4ncie Ha BLIOOP 00pa3oBaTeIbHON OPraHnu3alunu:

OK 01, OK 02, OK 04
OK 07

JIP4,7,8
[TPG1-I1PG10

I1K2.2




Jlst mpodeccuii/ceruanbHOCTEH CBI3aHHBIX C 00BEKTOM M3ydeHHs «PacTeHus» Heo0X0 UM
MOoI00p TEHETUYECCKUX 3a]1a4 Ha ONpeeliCHUE BEPOSTHOCTA BOZHUKHOBEHUS HACIIEACTBECHHBIX
MIPU3HAKOB NPY CIICTUICHHOM HACJICJIOBAaHUH Y PACTECHUI

Tema 2.9. OCHOBHOE coJiep:KaHue 4
I'enernxa nmoJa Teopernyeckoe o0yueHue: 2 OK 01, OK 02, OK 04
XPpOMOCOMHBIN MEXAaHU3M ONPEIEIICHUS 110J1a. AYTOCOMBI U II0JIOBBIE XPOMOCOMBI. 2 OK 07
['omorameTHbI U reTeporaMeTHbIi noil. ['eHeTndeckas CTpyKTypa MoJ0BbIX XPOMOCOM. JIP4,7,8
HacnegoBanue npu3HakoB, CHEIJICHHBIX € TTOJIOM [TPG1-ITPG10
IIpakTHYecKkHe 3aHATHSA: 2
IIpakTnyeckoe 3ansaTHe 9: Pemienue 3a1a4u Ha ONpeieIEHUE BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C MI0JIOM, COCTaBJICHHE FT€HOTUITUYECKUX CXEM
CKpEIIMBAHUS
Tema 2.10. OcHOBHOE coJiep:KaHue 4 OK 01. OK 02. OK 04
I'enernka Teopernueckoe o0yueHue: 2 OK 07’ ’
Ye10BeKa Kapuotun yenoBeka. MeToabl H3yueHUsl TEHETUKU YEJIOBEKA: F€HEAIOTHYECKUH, OJIM3HE[OBbIH, 2 P4 7 8
LUTOTeHETHYECKU, OMOXHUMHUYECKUN, TOMYIALNOHHO-CTaTUCTHUeCKUl. HacneacTBeHHbIe TP 61’-1',IP 510
3a00JIeBaHUs YeIIOBEKA. | eHHBbIC U XpOMOCOMHBIE 00JIC3HU YenoBeKa. bone3Hu ¢ HacIeICTBEHHOM
MPEIPacIoIOKEHHOCTHI0. 3HAYCHIE METUIIUHCKON TeHETUKHU B MPEJOTBPAIICHUN U JICUCHUH
TreHETUYECKUX 3a00JIeBaHUN YelloBeKa
IIpakTHYyeckue 3aHATHA: 2
IIpakTnueckoe 3ansaTue 10: Pemenue 3a1a4y Ha onpeeneHrne BEpOITHOCTH BOSHUKHOBEHHUS 2
HACJIEICTBEHHBIX IIPU3HAKOB, UCIIOJIb3YSl METO/bl FTEHETUKH YEJI0BEKA, COCTABIICHUE
TFeHOTUITMYECKHUX CXeM cKpermuBaHus. [IpencraBieHre ycTHIX COOOIIEHNH ¢ Ipe3eHTalnuen o
HACJIeICTBEHHBIX 3a00JICBaHUAX YEJIOBEKa
Tema 2.11. OcHOBHOE coJiep:KaHue 4
3aKkoHOMepHOCTH TeopeTnueckoe odyueHue: 2
U3MEHYHBOCTH B3aumoneiicTBre reHoTHIIA U Cpeibl TpU (GOPMHUPOBAHUN (PEHOTHIA. MI3MEHUMBOCThH MPU3HAKOB. 2

KauecTBeHHBIE M KOJTMYECTBEHHBIE TPU3HAKH. BUIbl ”3MEHYMBOCTH: HACIEACTBEHHAS U
HEHAaCJIeICTBEHHAS.

3aK0H TOMOJIOTHYECKUX PsIIOB B HacheAcTBeHHOM n3MeHunBoctr (H.W. BaBuos).
MonudukarnuonHtas, wiv GeHOTUITNYECKasT K3MEHYUBOCTh. Polb cpepl B MOAU(DHUKAITMOHHOM
n3MeHUYnBOCTH. Hopma peakiiuu npusHaka. BapruanimoHHbIN psig U BapuallMOHHAsT KpUBas.
XapakTepucTuka MOAU(PHUKAITMOHHON H3MEHUNBOCTH

HacneacTBennas, niam reHOTUITMYECKAst HK3MEHYNBOCTh. KOMOMHATHBHASI H3MEHYUBOCTD.
MyTanuroHHas U3MEHUYUBOCTh. BUIbI MyTalMil: TEHHBIE, XPOMOCOMHBIE, TeHOMHBbIE. [IprunHbI
BO3HUKHOBEHHSI MyTallUi

OK 01, OK 02, OK 04
OK 07

J1P4,7,8
I1P61-1TP610




IlpakTuyeckue 3aHATHS:

IpakTuyeckoe 3anaTue 11: Perenue 3aa4 Ha onpeielieHUE TUIIA MyTalluy TIPH Mepeaye
HACJIEJICTBEHHBIX MPU3HAKOB, COCTABJICHUE T€HOTUIIMYECKUX CXEM CKpEIMBaHuUs

Tema 2.12. OcHoBHOeE coep:kaHue 2 OK 01, OK 02, OK 04
Cenexuust Teopernyeckoe oGydyeHue: 2 OK 07
OpraHu3MoB Ceneknus Kak HayKa. MeTObI CENEKIIMORHON paboThl. I'€TepO3KC U €ro IMPUYKHEL JIP 4,7,8
HckyccTBeHHBIM 0TOOP: MACCOBBIN M MHAMBUAYAIbHBIN. JTanbl KOMOMHAIIMOHHON CEICKIIUH. ITP61-11P610
Coprt, nopoja, mramm 2
ANropuTMBI peleHre 3a1a4 Ha ONpeeIeHHe BO3MOKHOIO BOSHUKHOBEHHS HACJIEACTBEHHBIX
MIPU3HAKOB MO CEJIEKIINH, COCTABICHNE TeHOTHITMYECKUX CXEM CKpPEIINBaHUS
KonTposbnas pa6ora 2. Ctpoenue 1 QyHKIIMU OpraHu3Ma 2
Pasnen 3. Teopusi 3BoJ1IonMH 12
Tema 3.1. Uctopusi | OCHOBHOe cOiep:KaHUeE OK 01, OK 02, OK 04
3BOJIIOLIIOHHOT 0 TeopeTnueckoe odyueHue: 2 OK 07
YYeHU s [IepBble 3BONIIOIIMOHHBIE KOHLIENIUH. [ pagyanucTiuieckas 3BointouroHHas koHuenuus JK.b. 2 JIP4,7,8
Jlamapka. JIpmwkymie cuitbl sBomonnu. Kpearponusm u tpanchopmusm. Cucremarnka K. JInaHes I1P61-1TP610
u e€ 3HaueHue U1t GopMUPOBAHUS UJIEH IBOJIOLUU
[IpennoceiIky BOSHUKHOBEHHS JapBUHU3MA. DBOIONHS BUAOB B pupoae. boprda 3a
cymectBoBaHue. EctectBenHbli 0T60p. JlMBEpreHus Npu3HakoB U BU1000pa3zoBaHrue. OCHOBHbIE
MIOJIOXKEHUS CUHTeTHUecKol Teopun 3Bomonuu (CTI). Ponb 3BOMIOLMOHHON TEOPHUH B
(hopMHpPOBAHNUN HAYYHOU KapTUHBI MUPA
Tema 3.2. OcHOBHOE coJiep:KaHue 2 OK 01. OK 02. OK 04
MuxkposBomonusi | Teopernueckoe odyueHmue: 2 OK 07’ ’
MHUKpPO3BOIIONMS U MAaKPO3BOIIONNSA KaK 3Talbl 3BOJIOLMOHHOTrO Ipoliecca. ['eHeTnueckue 2 TP 4. 7.8
OCHOBBI PBOJTIONIMU. MyTaluu 1 KOMOWHAIMK KaK JIEMEHTAPHBIN SBOJIIOIIMOHHBIA MaTepHall. HP6£ -ﬁP61 0
[Momynsus kak 3eMeHTapHas €IUHHUIIA YBOJIOLHH.
JBmxymue cuibl (pakTopbl) 3BoNIOLMHA. MyTallmOHHBIN Npoliecc 1 KOMOMHATHBHAS
M3MEHYMBOCTh. Murparus. V3zonsanus nonynsiuuii: reorpaduyeckast (mpocTpaHCTBEHHAs),
Ouosorudeckas (pernpoyKTUBHAS).
EcrecTBeHHbI 0TOOp — Hanpassomuil GpakTop 3BosroIMH. boprba 3a cyliecTBoBaHHE KakK
MEXaHU3M JICHCTBHS €CTECTBEHHOT'O 0TOOpa B MOMYJISAIMAX. Bua u ero kpurepun (IpU3HAKK).
Bunoo0Opa3oBanue Kak pe3yJlbTaT MUKPOIBOJIOIUH
Tema 3.3. OcCHOBHOE co/Iep:KaHue 1 OK 01, OK 02, OK 04
Maxkpossomouusi | Teopernueckoe o0yueHmue: 1 OK 07
MaxkpoaBosmtorus. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepuios). [1ytu 1 JIP4,7,8
JOCTIIKEHHs] OMOJIOTMYECKOro mporpecca: apoMopdo3, uauoaganraius, o0mas ereHepanus. I1P61-I1TP610




Mertoapl U3ydeHHUsI MaKpOABOTIOIMU. 3aKOH 3apoibinieBoro cxoacTsa (3akoH K. bapa).
buorenernyeckuii 3akon (O. ['ekkens, . Mromiep). Obuue 3akoHOMEPHOCTH (TpaBUIa)
HBOJIIOLIMH

Tema 3.4.
Bo3nukHOBeHHE U
pa3BUTHE KU3HU
Ha 3emJie

OcHoBHoOe coJep/kaHue

Teopernyeckoe o0yueHue:

[EEN

['unoTte3sl ¥ TeOpUHM BO3HUKHOBEHUS KU3HU HA 3eMiie: KPeallMOHU3M, CaMOTIPOU3BOJILHOE
(crioHTaHHOE) 3apOXKACHUE, CTAllMOHAPHOE COCTOSHUE, TaHcepMusi, Onomnos3. Hauamno
opranuydeckoii sBosonun. [losBnenne nepBbIX KIETOK. DBOIIONHS METa00IMu3Ma. DBOITIOIHS
nepBbIxX KieTok. [IpokapuoTsl n sykapuoThl. [IponcxoxieHne MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HukHOBEHNE OCHOBHBIX 1IAPCTB 3YKAPHOT.

OCHOBHBIE Y€pThI SBOJIIOLMH PACTUTENBHOTO MUpa. OCHOBHBIE YEPTHI BOJIIOIIUH )KMBOTHOIO MHUpa

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

IIpakTnyeckoe 3ansaTue 12: [IpencraBneHne ycTHOro COOOIICHUS U JICHTHI BpEMEHH 110
OCHOBHBIM 3TarlaM BO3HUKHOBEHHMSI U PA3BUTHUS KUBOTHOTO M PACTUTEIHLHOTO MUPA,
MOITOTOBJICHHBIX M0 MEPEYHI0 HCTOUYHHUKOB, PEKOMEHJOBAHHBIX MIPENojaBaTelieM

OK 01, OK 02, OK 04
OK 07

JIP4,7,8
I1P61-I1TP610

Tema 3.5.
IIpoucxoxnenue
YyeJI0BeKa —
aHTpoONmoreHe3

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

N

AHTponosiorus — Hayka o yesoBeke. CucremMaTueckoe MojoKeHue uenoseka. CXoAcTBO YenoBeKa
C )KUBOTHBIMU. OTJINYMS UeIOBEKa OT )KUBOTHBIX. [IpsAMOX0K/IeHNE U KOMILJIEKC CBA3aHHBIX C HUM
IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON cucTeMbl. COOTHOILIEHNE
OMOJIOTrMYECKHUX U COLMANIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTAJIMM AaHTPOIIOTreHe3a. [IpuonuTeKn — NpeKy YeloBeKa U 4eJI0BEKOOOPa3HbIX
00e3bstH. [IpoToanTpomn — npeaiecTBEHHUK YelloBeKa. ApXaHTPON — APEBHENIIHNI YeloBeK.
[TaneoanTpon — apeBHUN YenoBeK. HeoaHTpoOI — 4eI0BEeK COBPEMEHHOTO THUIIA. DBOIIOLUS
COBPEMEHHOIO YEJIOBEKA.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BpOIICOUIHAS (eBpa3nuiicKas), Herpo-
aBCTpaJonHas (9KBaTOpHalIbHAsA), MOHTOJIOUIHAs (a3MaTCKo-aMepuKaHckas). Bpems u mecto
BO3HHUKHOBEHHS YEJIOBEYECKHUX pac. ENMHCTBO UeI0BEYECKUX pac

OK 01, OK 02, OK 04
OK 07

JIP4,7,8
ITP61-ITP610

IIpakTHYecKHe 3aHATHSA:

IIpakTnyeckoe 3ansaTHe 13: Bpems u myTH pacceneHus 4eIoBeKa 10 IJIaHETE.
[IpucnocoOaeHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM cpefibl. BiausHue reorpaduyueckoit cpesl Ha
MOp(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKa

3amuTa JISHT BpeMEHU U MEHTAJIbHBIX KapT B (popMaTe yCTHOTO COOOIIEHUS, TOATOTOBIEHHBIX 110
MIEPEYHIO HCTOYHUKOB, PEKOMEH0BAHHBIX IPETIOAABATEIEM

Kontpoabsnasi padora 3. TeopeTnueckie acCIeKThl YBOJIOIHMH KH3HHA Ha 3emiie

Pasznen 4. Dxojorus

24




Tema 4.1.
IKOJOrn4YecKue

¢akTopsl u cpeabl

KU3HHU

OCHOBHOE cO/Iep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

[EEN

Cpenpl 0OMTaHMs OPraHU3MOB: BOJIHASI, HA36MHO-BO3/yIITHASL, TIOYBCHHAs, BHYTPHOPTaHU3MEHHAS.
DU3NKO-XUMUYECKUE 0COOCHHOCTH cpell 00uTaHusi opranu3MoB. [Iprcrnoco0neHust OpraHu3MoB K
KU3HH B pa3HbIX cpenax. [lonstue sxonoruueckoro pakropa. Kimaccudukarms 3K0I0rHuecKix
¢axropos. [IpaBuno munnmyma 0. JInbuxa. 3akon TonepantHocT B. Hlendopaa

OK 01, OK 02, OK 04
OK 07

J1P4,7,8
I1P61-1TP610

Tema 4.2.

Honyasums,
coo0I11IecTBA,
IKOCHCTEMbI

OcCHOBHOE cO/Iep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

[EEN

DKoJoru4eckasi XapakTepUCTUKa BUJA U MOMYJISIIUKU. DKOJIOTHYECKasi HUILA BUAA. DKOJOTHYECKUE
xapakTepucTuku nomyisinuu. CoolmiecTBa 1 sKocucTeMbl. bruorenos u ero crpykrypa (B.H.
CykaueB). CBsi3u MeX 1y opranu3smMamu B 6uorieHo3e. CTpyKTypHbIe KOMIIOHEHTbI 3KOCHCTEMBI:
IIPOYLIEHThI, KOHCYMEHTBI, pe1ylieHTbl. KpyroBopoT BeliecTB U NOTOK SHEPTHU B 3KOCUCTEME.
Tpoduueckue ypoBHH.

AHTpPOIIOTreHHBIE SKOCUCTEMBI. ArposKocucTeMbl. OTINYUS arpO3KOCUCTEM OT OHOr€OLEHO30B.
Yp6oskocucrembl. OCHOBHbIE KOMIOHEHTBI YPOOIKOCHCTEM

IlpakTHyecKkue 3aHATH:

IpakTuyeckoe 3ansiTue 14:Tpoduueckue nenu u cetu. OCHOBHBIE MTOKA3aTEN SKOCUCTEMBI.
bruomacca u mpoaykius. DKoJ0rHuecKue NupaMubl uucel, Ouomaccsl ¥ sHepruu. Ilpasuio
MUpaMUIbI DHEPIUU.

Pemenne npakTHKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 IIEPEHOCY BEIIECTBA U DHEPTHUH B
HKOCHCTEMAX C COCTaBJIEHHE TPOPUUECKUX Lleneil U nupamMui 6MOMacchl U SHEPTUH

OK 01, OK 02, OK 04
OK 07

J1P4,7,8
[1P61-1TP610

Tema 4.3.
buocdepa -
rJao0aJbHasa
JKO0JIOrHYecKas
cucreMa

OcHoBHOE coepKaHHe

TeopeaneCKoe oﬁyqeﬂue:

N

buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasienuit o buocdepe B Tpyaax B.1.
Bepnaackoro. O6nactu 6uocdeps! u €€ cocras. JKupoe BemecTBo Onocdepsl v ero GyHKIUN
3aKOHOMEPHOCTH cyliecTBoBaHMsI 6nocepbl. OcobeHHOCTH 6uochephl Kak ri1o0anbHOM
sKocucTeMbl. /[[luHamuueckoe paBHOBecHe B brochepe. PurmMuuHocTs siBneHuit B Ouocdepe.
KpyroBopoTs! BenecTB 1 6MOreoXuMHUECKUE HUKIIBL. [ 100anbHbIe 9K0JIOTHYecKre MPOOIeMBbl
COBPEMEHHOCTHU U MYTU UX PEIICHUs

IIpakTHYeCcKHE 3AHATHSA:

IIpakTHyeckoe 3ansAaTHE 15: Penienne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33]a4 HA
OIIpeAEICHUE IUIOIAAN HACAXKACHUN JUIsl CHUKEHHSI KOHLIEHTPALUK YIJIEKUCIIOTO Ta3a B
aTMocdepe CBOETO pernoHa MPOKUBAHUS

OK 01, OK 02, OK 04
OK 07

JIP 4,7, 8
IP61-TIP610

Tema 4.4.
Bansinue
AHTPONOTreHHbIX

OcHoOBHOE coep:xaHue

Teopernueckoe o0yueHnue:

N

AHTpOTIOTeHHBIE BO3JICHCTBUS Ha Onocdepy. 3arps3HeHusT KaK B aHTPOITOTCHHOTO BO3ACHCTBUS

OK 01, OK 02, OK 04
OK 07
JIP 4,7,8




¢akTopoB Ha
ounocdepy

(xumuueckoe, usuueckoe, buonocuueckoe, OMxo0bl NPOUIEOOCMEA U NOMPEOIICHLUSL).
AHTpOIIOTeHHBIE BO3/IeHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha runpochepy (3aepsazrenuss u ux
ucmoyHuKuU, ucmoweHus 600). Boznerictpus Ha urochepy (decpadayusi nouswl, 8o3oeticmsue Ha
20pHble Nopooa, Hedpa). AHTPOTIOTEHHBIC BO3JICHCTBYS Ha OMOTHYECKUE coolIecTBa (1eca u
pacmumenvbHble CO0OWEeCmaa, HCUBOMHbBIL MUP)

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e COAECPKAHNE ITPAKTUHYECCKOI'0 3AHATHUSA .

IIpakTuyeckoe 3ansaTue 16: Penienre npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110
COXPaHEHUIO MPUPOJIHBIX PECYPCOB CBOETO PErMOHA MPOKUBAHUS

HJ’ISI HpO(l)CCCHfI/ CIICMAJIbHOCTEN CBI3aHHBIX C CETLCKHM XO3SiCTBOM npeainaracTcs nmpaxKTUuKo-
OPHUCHTHPOBAHHOC PACYCTHOC 3a/JaHUC 110 OLICHKC Oananca OPTraHN4YCCKOIro BCUICCTBA IMOYBbI

I1P61-T1TP610
I1K2.2

Tema 4.5. Biusinue
COIHATILHO-
IKOJIOrHYEeCKHX
(¢axkTopos Ha
3/I0POBbE YeI0BeKAa

OCcHOBHOE cO/Iep:KaHue

10

TeopeaneCKoe oﬁyqe}me:

3110poBbE U ero cocTaBisromue. GakTopsl, MOJOKUTENFHO U OTPULIATEIFHO BIHSIONINE HA
OpraHu3M 4ejioBeKa. BpeHbpie MPUBBIYKY: MTOCIEACTBUS U poduinakTuka. [Ipodiema
TEXHOTSHHBIX BO3JICHCTBUI Ha 3/I0POBHE YEIIOBEKA (3JICKTPOMATHUTHBIE TIOJIS, OBITOBAST XHMHSI,
M30BITOYHBIC IIYMBI, PAJUAIINS U T.I1.). AlanTanus OpraHiu3ma 4elioBeka K pakropam
OKpY>Karomien cpepl. 3aluTHBIE MEXaHU3MbI OpraHU3Ma YeJI0BeKa. 3I0POBbE U
paboTOCIIOCOOHOCTD.

[TpuHIHITBE GOPMUPOBAHUS 3I0POBLECOEpETAOIIEro MoBeAeHU. DU3nvecKkas aKTHBHOCTD U
310poBbe. ['pynmel 310poBbsi. OCHOBBI 3aKallMBaHUs. bBUOXHMUYECKUE aCTIEKThl PAllMOHAIEHOTO
nutanus. [IpaBuia 6€301MacHOTO UCTIOIB30BaHUS OBITOBBIX MPUOOPOB U TEXHUYSCKUX YCTPOWCTB

IIpakTHYecKHe 3aHATHSA:

IIpakTnueckoe 3anaTue 17: OnpeneneHre CyTOYHOTO paliioHa TUTaHUS

N

IpakTuyeckoe 3anaTue 18: Co3nanne MHIMBUIYAIBHONW MAMSTKU MO OPraHU3aluN
panoHaATBHOM (PU3NYECKON aKTUBHOCTH

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIePKaHUE J1a00PATOPHOI0 3aHATHS

JlaGoparopHas paboTa 1o BeIOOpY 00pa30BaTEIbHON OPraHU3alliN:

JlaGopaTopHas padora 5 «YMcTBeHHas paboTOCIOCOOHOCTHY

OBnazieHue METOIaMH OTIPEACIICHHsI TToKa3aTenell yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE
MIOJTyYEHHBIX PE3yJIbTATOB U (POPMYIHPOBAHUE BHIBOJIOB (TUCHBMEHHO) C HCIOJIb30BAHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

JlaGopaTopHas padora 5 «BnusiHue abuoTnyeckux (pakToOpoB Ha yesloBeKka (HU3KKE U BHICOKHE
TEeMIIEpPaTypbl)»

N3yuenne MeXaHW3MOB aJaNnTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKMM TeMIlepaTypaM U
00BsICHEHHE MOTYYEHHBIX PE3YJIbTAaTOB U (HOPMYIHPOBAHUE BHIBOAOB (ITMCHMEHHO) C
MCIOJIb30BAHNEM HAyYHBIX MTOHITUH, TEOPUI U 3aKOHOB

OK 01, OK 02, OK 04
OK 07

JIP4,7,8
I1P61-1TP610

[1K2.2




*B TomM 4ncie Ha BLIOOP 00pa3oBaTeIbHON OPraHnu3aunu:

B kadecTBe TpUITEPOB CHIKAIOMIMX PAOOTOCIIOCOOHOCTH UCIIOIB30BaTh YCIOBUS OCYILECTBICHUS
npoeccnoHaNbHOM IEeATENILHOCTH: IIIyM, TEMIIEpaTypa, pu3nyeckas Harpys3Ka u T.1.

KontpoabsHasi padora 4: TeopeTnueckie aCueKThl YKOJIOTHH 2
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepKaHMe (COePKAHNE TPUKJIATHOTO MOXYJIs)

Paspnen S. buoJiorus B :KU3HH 8
Tema 5.1. Conepxanue 4 OK 01, OK 02, OK 04
buorexnosiorun B | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHHE TEOPETHYECKOT0 00y YeH sl : 2 OK 07
KH3HHM KaK10r0 buorexHonorus kak Hayka v Ipou3BoJACTBO. OCHOBHbIE HAlPABIEHUSI COBPEMEHHOMN 2 JIP 4,7,8
(obs3amenvha 014 OMoTeXHOIOrMU. MeToabl OnoTexHonoruu. OObEKTh OMOTEXHOJIOTUN. DTHUKA I1P61-1TP610
uzyueHus OUOTEXHOJIOTHYECKUX M TEHETHUECKUX DKCIIEPUMEHTOB. [IpaBuiia monucka u aHaamsa I1K2.2
Ccmyoenmamu 6cex OMO09KOJIOTHYECKOI HHPOPMAIMU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4YHasi U y4yeOHO-HaydHast
cneyuanvbrHocmer) JIUTEpaTypa, CpelcTBa MaccoBOi nHpopManuy, cetb MiHTepHET U 1pyrue)

IIpodeccoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME MPAKTHYECKOT0 3aHATHS 2

IIpakTuyeckoe 3ansiTue 19: Keiicel Ha aHanmm3 MHPOPMALIUU O HAYYHBIX TOCTHKECHHUAX B 00JIaCTH

TeHETUYECKUX TEXHOJIOTHH, KIETOYHOW MH)KCHEPUH, MTUIIEBBIX OMOTEXHOJIOTUH. 3amuTa Kelica:

MIPEJICTABIICHUE PE3YJIbTATOB PEUICHNS KeHCOB (BBICTYIUICHUE C MTPE3CHTAINEH)
Tema 5.2.3. Co}lepmaﬂne 4 OK 01, OK 02, OK 04
buoTexnooruM U | [lpakruyeckue 3aHATHN: 4 OK 07
PacTEHMsI IMpakTnyeckoe 3ansaTue 20: Pa3Burie OHOTEXHOIOTUII C HCIOIB30BAHUEM PACTCHHUH, 2 JIP 4,7, 8

MPUMEHEHHE IPOITYKTOB OMOTEXHOJIOTHH B )KU3HHU YEJIOBEKA, MMOMCK M aHAJIN3 HHPOPMALIUH H3 T1P61-TIP610

pa3IMYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JTUTepaTypa, CpeicTBa MacCOBOM T1K2.2

nHpopmanuu, cetb IHTEpHET U Apyrue)

Kelicpl Ha aHann3 nHGOpPMALIUU O PA3BUTUU OMOTEXHOJIOTUH C MCIOIb30BAHUEM pacTeHuil (1o

rpynmnam)

IIpakTnyeckoe 3ansaTue 21 2

3amuta Kkeiica: [IpencraBienne pe3yabTaToB peleHus: KeHcoB (BBICTYIUICHHE C NTPE3EeHTAINEel)
Pa3nen 6. buodkosornueckue uccaeq0BaHUs 14 OK 01, OK 02, OK 04
Tema 6.1. OcHoBHOE coaep:xaHue 4 OK 07
OcnoBHbIe MeTObI | Hayunbiii MeTo. MeTob GMOIKOIOTMYECKHUX HCCIIEOBAHMIA: TIOJIEBEIE, Ta00paTOPHEIE, JIP 4,7, 8
0MO0DKOJOrMYeCKHX | SKCIIEpUMEHTaIbHbIE. MOHUTOPUHT OKPYKAIOIIEN CPe/Ibl: JIOKATbHBIN, PErMOHAILHBIN U [1P61-I1P610
HCCJIeI0BAHN I rJ100abHBIH I1K2.2

MeTobl morcka, aHajiu3a 1 00paboTK HH(GOPMAIIMK O TPOEKTE B PA3JIMYHBIX HCTOUHUKAX

JlaboparopHble 3aHsTHSA: 4

IlocTranoBka eI, 3aaa4, BBIABHIKCHUC TUITIOTC3bI, IIPOBCACHUC DKCIICPUMCHTA 11O OIIPCACIICHHUIO




ONTUMATBHBIX YCIOBUH IS pOCTa M (PU3HOTIOTHUSCKON aKTUBHOCTH JPOIKKEBBIX KIETOK.
BrisiBnenue 3akoHOMepHOCTEH, POpMYITUpPOBaHUE BBIBOJOB U ITPOTHO30B.

JIaboparopHas paboTa 1Mo BEIOOPY 00pa30BaTEALHON OpraHu3allku:

JlabopaTopnasi paGora 6

Brustaue Temneparypsl Ha pocTa U (PU3UOJIOTMYECKYIO aKTUBHOCTD JIPOKKEBBIX KIIETOK
JlabopaTopnasi paGora 6

BnusiHue yriieBo1oB Ha pocta U (PU3UOJIOTMYECKYI0 aKTUBHOCTD JIPOKIKEBBIX KIETOK
JlabopaTopnasi paGora 7

CoueTaHHOE BIMSIHUE TEMIIEPATYPHI U YTIEBOJOB HAa pOCTa M (PU3HOJIOTUUECKYIO aKTUBHOCTh
JPOOKEBBIX KIIETOK

Tema 6.2.
Buoskosiornuecku
# IKCIIepUMeEHT

OCcHOBHOE cO/Iep:KaHue

10

HpaKTI/I‘{eCKOC 3aHsATHE

O0630p TeM yueOHO-HCCIe10BaTeIbCKUX IPOEKTOB. BrIOOp yueOHO-1CCIe10BaTeNbCKOIO POEKTa
U3 npeanokeHHbIx. @opMupoBaHue KOMaHbl IPOEKTA. AJIFOPUTM BBIIIOJIHEHUS IIPOEKTA.
Kaxnas rpynna BelOMpaeT 0JIuH U3 BAPUAHTOB Y4eOHO-UCCIE10BATEIbCKIX IPOECKTOB!

1. Ouenka kauecTBa aTMOC(HEpPHOTO BO3IyXa

2. OueHka KayecTBa I104YB METOJIOM (PUTOTECTUPOBAHUS

3. Ouenka KayecTBa BOJ] MOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJIENITUIECKAM U (PU3HKO-
XUMHYECKUM CBOMCTBaM

4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSIH BBICIIMX PACTEHUN

5. BuusiHue coseBoro 3arpsa3HeHus: Ha pOCT U Pa3BUTHE CEMSIH BBICHUIMX pPacTeHUN
IIpakTnueckoe 3ansTHe 22.

Ilepewiti sman 6ulNOAHEHUA NPOEKMA.:

O60ocHOBaHNE aKTyalIbHOCTH BBIOpaHHOI TeMbl. BrisiBeHue npo0aemsl ucciieJoOBaHusl,
¢dbopmynupoBanue runote3sl. Beibop MeTo10B nccnenoBanus. Beibop Touek ot6opa npod Ha
TeppuTopuu uccienoanus. [locranoBka nenei u 3agad uccinenoanus. OnpeneneHue Gopmbl
IIPEICTaBICHMSI PE3YJIBTATOB HccaenoBaHus. OnpeaeseHne ATalloB U COCTaBJICHHE IIJIaHa
HCCIEA0BaHUS

IIpakTHYecKHe 3aHATHSA

IIpakTuyeckoe 3ansaTue 23. Bmopou sman vinoineHuss npoexma.: MOATOTOBKAa HEOOXOIUMOM
IIOCYZBl M MaTepuaiia JJis SKCIIEPUMEHTA, IPOBEECHUE dKCIIEPUMEHTA, IEPUOANYECKAs TPOBEPKA
TEUYEeHHsI dKCIIepUMeEHTa/ cOOp MaTepuana B BHIOpaHHBIX TOUKaxX 0TOOpa npod

IIpakTuyeckoe 3ausiTue 24. Tpemuu >man 8blnoIHeHUs npoexma. NOJTy4YEeHHE EPBUYHBIX
AKCIIEPUMEHTATBHBIX TaHHBIX, MPOBEJACHNUE CTATHCTUYECKOW 00pabOTKH MOTYyUYEHHBIX JAHHBIX

IIpakTHyeckoe 3ansaTHE 25.
Yemesepmulii 2man 6binoaHeHUs. npoeKkma. BbISIBICHUE 3aKOHOMEPHOCTEH, pOpMyIHpOBaHHE




BBIBOJIOB M ITPOTHO30B, OICHKA Ka4€CTBA UCCICAYEMOI'O 00BEKTa 10 pe3yiabTaTaM
OMO’KOJOTHYECKOI0 aHAIM3a

IlpakTHYecKkHne 3aHATHS 2

IIpakTnyeckoe 3ansaTHe 26
3ammra npoekra. [IpencraBienue pe3yabTaToB BHIIOIHEHNS y4eOHO-UCCIIEA0BATENbCKUX 2
MIPOEKTOB (BBICTYIUJICHUE C MPE3eHTAIEH)

IIpomexyTouHasi aTTecTauusa (IK3aMeH) 6

Bcero: 144




Temwt peghepamos (00k1a008)

- Knerounas teopus crpoeHus opranu3MoB. MlcToprs U COBPEMEHHOE COCTOSIHHE. -
HacneacrBennas undopmaius u nepejiaya ee U3 OKOJICHUS B MOKOJICHUE.

- [IpaMaTtrueckue CTpaHULIbl B UICTOPUHU PA3BUTHSI T€HETHKHU.

- Ycnexu COBpEMEHHON M€HETUKN B MEIULIMHE U 3IPaBOOXPaHEHUH.

- Ucropus passutHs 3BOMIONUOHHBIX uaeH 10 Y. /lapsuHa.

- «Cucrema npupoas» K. Jlunnes u ee 3HaueHue 11si pa3BUTHSA OMOJIOTHH.

- CoBpeMEHHBIE MTPEICTABICHHS O MEXaHU3MAX U 3aKOHOMEPHOCTSIX 3BOJIIOLIUU.

- CoBpeMeHHbIE MPEACTABICHHUS O 3apOKJICHUU XU3HHU. PaccMOTpeHME M OLEHKa
Pa3IMYHBIX THUIIOTE3 POUCXOKACHUS

- CoBpeMEHHBI ATal pa3BuTUsA 4yenoBedyecTBa. YenoBeueckue packl. OmacHOCTh
pacusma.

- Bo3zelicTBue yenoBeka Ha MPUPOY Ha PAa3IMYHBIX dTanax pa3BUTHs YEIOBEYECKOTO
oOuiecTna.

- BistHue okpy karonieit cpeibl U €€ 3arpsA3HEHMs Ha pa3BUTUE OPraHU3MOB.

- BnusHue kKypeHus, ynorpeOJieHHUs aJIKOrojisi M HAapKOTHKOB PpOJUTEISIMH Ha
AMOpPHUOHATILHOE Pa3BUTHE peOCHKA.

- Buramunsbl, ¢epMeHTB, TOPMOHBI M HUX pOJIb B opranusme. Hapymenus npu ux
HEJIOCTATKE U U30BITKE.

- IlpuyuHbl U TpaHUIBl YCTOMYMBOCTH OMOCPEpPHl K BO3ACUCTBUIO JEATEIBLHOCTH
JIIOJICH.

- buoieHo3bl (3KOCUCTEMBI) PA3HOTO YPOBHS M UX COMOJYMHEHHOCTh B IJI00ajIbHOM
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.
- Ponb mpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX 3KOJOTMYECKUX OpPraHM3aluil B COBpE-
MEHHBIX Pa3BUTBIX CTPAHAX.

- PannoHanbHOE MCHOJB30BaHUE M OXpaHa HEBO30OHOBIISEMBIX MPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX IPUMEPAX ).

- OnacHocTh riI00anbHBIX HapylleHH B Ouocdepe. O30HOBBIE «JIBIPHI», KUCIOTHHIE
JI0K]IM, CMOTHY U UX MPEAOTBpAIECHUE.

- DKOJIOTUYECKHE KPHU3HCHI M dKoJorudeckue karactpodsl. [IpegorBpaienue ux Bo3-
HUKHOBEHUS

- Butamua A u ero 6uosioruyeckasi pojib

- Butamun C u ero Omosornueckasi poib (omnpeaeneHue koiqudectBa ButamuHa C B
JTUMOHE)

- OnpeneseHne KeCTKOCTH BOJIbI

- Unnukatopsl. [Ipupoansie naaukaTopbl. UHIUKATOPHI B OBITY.



- A30T B )XKM3HHM YeJIOBEKa.

3. YCJOBHUSA PEAJIM3AIIMM PABOYEH ITPOI'PAMMBI YYEBHOMH
JANCHOUIIJINHBI

3. 1. OopazoBaTe/ibHbIE TEXHOJIOTHHU

s peanuzanuu padoueit nmporpammbl yueOHou maucummivabl O/1.13 «buonorus»
MIPUMEHSIOTCS CIICTYIOIINE 00pa30BaTEIbHBIC TEXHOJIOTHH:

- mpoOJIeMHOE O0y4YEHHE;

- muddepeHIpoBaHHOE 00yUEHUE;

- 00y4eHue B COTpyIHUYECTBE (KOMaHAHAs, TPYNIoBas paboTa);

- ”TH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

- 3I0pOBbecOeperaronye TeXHOIOTHH.

3.2. TpeOoBaHUsI K MUHMMAJbHOMY MATEePHAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzaius yueOHOM TUCHIUIIITUHBI TPEOYET HATUYMs Y4EOHOro KaOMHETa XUMUHU.
Oo6opynoBaHue yueOHOro kabuHeTa:

- I0CA/I0YHBIE MECTA 10 KOJIMYECTBY CTYAECHTOB;

- pabouee MecTo mperogaBaTes;

- TUJAKTUYECKUM KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUH 1O JUCITUIUIMHE;

- MyJIbTUMEUIHBIC CPEACTBA OOYUECHHUS IO JUCIUTUINHE;

- 000pyIOBaHUE JIJIsi MPOBEACHUS BCEX BHUJIOB J1a0OPATOPHBIX pabOT U MPAKTUUYECKUX
3aHSITUN

TexHuyeckue cpecTBa 00yUEHUS:

- KOMITBIOTEP C JIMIIECH3UOHHBIM MPOTPAMMHBIM 00€CTICUEHUEM;

- MyJIbTUMEIUATIPOCKTOP;

- DKpaH.

3.3. UnpopMannonHoe odecneyeHue 00yueHust

IlepeyeHp  pexoMeHayeMbIX  Y4eOHbIX  u3aaHuil, HMHTepHeT-pecypcos,
JAOMOJTHUTEIbHO JIUTEPATYPHI

OCHOBHbIEC UCTOYHUKH:

1. benses JI.K., Hemmmmur M., Kysuemoa JI.LH. m nap. buonorus (6a3oBblii
ypoBeHnb). 10-11 kiacc. — M., 2019, uznarensctBo «IIpocBemeHue,
JOon0JIHUTENbHBIE HCTOYHUKHU:

1. Hukutunckas T.B. buonorus: kapmanubslii cipaBouHuk. — M., 2015.

2. CusornazoB B.U., Aradonosa W1.b., 3axapoa E.T. buonorus. O0mas 6uoiorus:
0a30BbIi ypoBeHb, 10—11 knacc. — M., 2014.

3.Cyxopykosa JI.H., Kyumenko B.C., BanoBa T.B. buosorus (0a30Bblii ypOBEHb).
10-11 xnmacc. — M., 2017.

HNHTepHET-pECYpChI

1. www. sbio.info (Bca Owuonorus.CoBpemeHHass OHOJIOTHS, CTaThbd, HOBOCTH,
OoubmuoTexa).

2. www. window.edu.ru (EmuHoe okHO mocTyma k oOpa3oBaTelbHBIM pecypcam
WuTepHeTra no 6MOI0THH).

3. www.5 ballov.ru/test (Tect nmns aOUTypHEHTOB O BCEMY IIKOJILHOMY KypCY
OMOJIOTHHN).

4. www. biology. ru (buonorus B OtkpbiToM Komemke.CallT COAEPKUT
AIIEKTPOHHBIN yueOHUK TToouosioruu, On-line TeCThI).



http://www.5/

4. KOHTPOJIb M1 OIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHON
JANCHOUIIVINHBI

KoHTpoab M omeHkKa pe3yiabTaToB OOY4YEHHS] OCYIIECTBIISETCS IMpEnojiaBaTelieM B
mpoliecce TMPOBEACHMS] MPAKTUUECKUX 3aHATHM W 1abopaTopHBIX  padoT,
TECTUPOBAHUS, YCTHOTO OMPOCa, KOHTPOJIBHBIX PaboT.

Pe3yabTaTnl 0cBOeHUS y4eOHOM Paznen/Tema Tun oneHoYHbIX
AUCHUIIIHHBI MeponpusITHIA

YmMeHnus: P-1, Tembl YcerHblil onpoc
- PacKphIBaTh COJICpKAHUE 1.1-1.5 Tectuposanue,
OCHOBOIIOJIAraroIInx OMOJIOTHYECKUX P 2, Temnl ITpakTuueckue paboThI
TEPMHUHOB U TIOHATHIA: KHU3Hb, KJICTKA, TKAHb, 2.1.-2.6 KOHTPOHBHH"E paboTsI
OpraH, OpraHu3M, BU, OIYJISLKS, P 3, Tembr DponTanbHbIH 01poc
IKOCHCTEeMa, OHOIeH03, Onocdepa; 3.1.,3.2,3.3 Ox3ameH
MeTabonmn3M (0OMeH BemecTB u npeBpanieane | P 4, Temsl
SHEPIruM), FOMEOCTa3 (CaMOperyJIsius), 41.-45

OrocuHTe3 OeNKa, CTPYKTypHasi OpraHu3alusl
JKUBBIX CHCTEM, IUCKPETHOCTb,
CaMOPETYJISALIHS, CAMOBOCIIPOU3BEACHUE
(peripoyKiusi), HaCJAEACTBEHHOCTD,
W3MEHYHBOCTbH, SHEPTO3aBUCUMOCTh, POCT U
pa3BuTHE, yPOBHEBAS OpPTraHU3AIINS;

- YMEHUS PacCKpbIBaTh COACpIKaAHUE
OCHOBOIIOJIATAIOIINX OMOJIOTHUYECKUX TEOPH U
TUIOTE3: KIIETOYHOU, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIFOIMOHHOM,
MPOUCXOKICHHS )KU3HU U YETIOBEKA;

- ¢(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH
OCHOBOIIOJIATarOIIMEe OMOTOTHYECKUE 3aKOHBI U
3akoHoMepHocTH (I'. Menaens, T. Moprana,
H.U. BaBunosa, 2. I'ekkens, . Mronepa, K.
Bbapa), rpaHulisl UX MPUMEHUMOCTHU K KUBBIM
cucTeMawm;

- BBIICTISITH CYIIECTBEHHBIE PU3HAKU
BHUPYCOB, KJIIETOK MPOKAPUOT U YKAPUOT;
OHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHWU3MOB, BHJIOB, OMOTEOIIEHO30B U
9KOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB W MIPEBPAIICHHS YHEPTHUHU B KIIETKE,
dboToCHHTE3a, TUTACTUYECKOTO U
SHEPTeTHYECKOr0 OOMEHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OTUIOJJOTBOPEHUS, PA3BUTHS U
Pa3MHOKEHHUSI, UHIUBUIYATbHOTO Pa3BUTHUS
opranu3ma (OHTOTeHe3a), 00phObI 3a
CyIIIECTBOBaHMUE, €CTECTBEHHOTO 0TOOPA,
BU000pa30BaHus, IPUCIIOCOOICHHOCTH
OpPTaHU3MOB K Cpejic OOMTaHUS, BIUSHUS
KOMITOHEHTOB SKOCHUCTEM, aHTPOIOT€HHBIX
W3MEHEHHI B SKOCHCTEMaxX CBOEil MECTHOCTH,
KpYyTrOBOPOTa BEILIECTB U MPEBpALICHUE




sHepruu B Ouocdepe;

KPUTHYECKH OIICHUBATHh WH()OPMAIIHIO
OMOJIOTMYECKOTO COJIEPKAHMS, BKIFOUAIOIIYIO
MICEBJIOHAYYHBIE 3HAHUS U3 PA3IUYHBIX
MCTOYHHUKOB (CpeacTBa MacCOBOM
uH(pOpMaIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHualibl); UHTEPIPETUPOBATH STUUECKUE
aCMeKThl COBPEMEHHBIX UCCIEAOBaHUN B
OMOJIOrMH, MEAULIMHE, OMOTEXHOIOTHH;
paccMaTpHUBaTh TII00ATBHBIC IKOJIOTHYECKUE
po0JIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH IO
OTHOIIICHUIO K HUM COOCTBEHHYIO MO3HITHUIO;

- pemaTh OMOJIOTUYECKHE 3aa91, COCTABIIATh
TEHOTUITMYECKUE CXEMbI CKPEIITUBAHUS TS
pa3HbIX TUIIOB HACJIEJOBaHUS IPU3HAKOB Yy
OPraHU3MOB, COCTaBJISATh CXEMbI MIEpPEHOCa
BEIIIECTB U DHEPTUH B IKOCHCTeMax (1enu
MIATAHUS, TTAIIEBHIE CETH)

- CO3/1aBaTh COOCTBEHHBIE IUCHMEHHEIE U
YCTHBIE COOOIICHNS Ha OCHOBE OMOJIOTUIECKON
uH(GOPMAIINU U3 HECKOJIBKIX UCTOYHUKOB,
rPaMOTHO UCIIOJIb30BaTh MOHATUHHBIN aIrnapar
OuoJoruu

3HaHus

- 0 MECTE ¥ POJIH OMOJIOTHHU B CHCTEME
HAyYHOTO 3HAHWS; PYHKIIMOHATBHON
IPaMOTHOCTH YeJIOBEKa JIJIST PEIICHUS
YKU3HEHHBIX Ipo0IieM;

- OCHOBHBIX METO/IOB HAyYHOTO MMO3HAHUS,
UCIIONIb3YEMBIX B OMOJIOTHH: HAOIOICHUS U
OTIMCAHUS KUBBIX CUCTEM, IIPOIIECCOB U
SBIIEHUH; OPTaHU3AIMU U TPOBEACHHUS
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIIBUKECHHS
TUIOTE3, BBISIBJICHUSI 3aBUCIMOCTH MEXKTY
UCCIIeTyeMbIMH BEIMYNHAMHE, O0BICHEHUS
MOJTyYEHHBIX Pe3yIbTaTOB U (OPMYITUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAyYHBIX
MOHATHUH, TEOPUM U 3aKOHOB;

- BUPYCOB, KJICTOK IMPOKAPUOT U FYKApHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHWU3MOB, BHJIOB, OMOTEOIIEHO30B 1
9KOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIICCTB W MIPEBPAITICHUS SHEPTHH B KIICTKE,
dboToCHHTE3a, TUTACTUYECKOTO U
JHEPreTHIeCKOro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MEH03a, OTUIOJJOTBOPEHUS, PA3BUTHS 1
Pa3MHOKEHHUSI, UHIUBUIYAIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3a)

- OCHOBOIIOJIATAIOIINX OMOJIOTHYCCKHIX
TEPMHHOB U TIOHATHH: )KU3Hb, KJIETKA, TKaHb,

P-1, Tembl
1.1-15

P 2, Temul
2.1.-2.6

P 3, Temul
3.1.,3.2,33
P 4, Temsl
4.1.-45

VYerHbIl onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
OpOHTAIBHBIN ONIPOC
OK3aMeH




OpraH, OpraHu3M, BUJI, TIOMYJISIIHS,
IKOCUCTeMa, OuoleHo03, brnocdepa;
MeTabom3M (0OMEH BEIIECTB U MPEBpaIleHUE
SHEPrUM), FOMEOCTa3 (CaMOpEryJIsLus),
OunocuHTe3 OenKa, CTPYKTypHAast OpraHnu3anus
JKUBBIX CUCTEM, JUCKPETHOCTD,
CaMOpETYJISILIMSL, CAMOBOCIIPOU3BEIACHHE
(penpoayKuus), HacJAeACTBEHHOCTD,
U3MEHYUBOCTb, YHEPrO3aBUCUMOCTh, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3aLus

- OCHOBOIIOJIAraloIINUX OUOJIOTMYECKUX TEOPUid
U TUIIOTE3: KJIETOYHOM, XPOMOCOMHOIA,
MYTallUOHHOM, 3BOJIFOIIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEITOBEKa,

- ¢(hOpMHUPOBAHHOCTH YMEHHUS PACKPHIBATH
OCHOBOIOJIAraoIrue OMOIOrHYECKHUe 3aKOHbI U
3akoHomepHocTH (I'. Mennens, T. Moprana,
H.W. BaBunoga, 3. I'ekkens, @. Mromiepa, K.
bapa), rpaHulisl UX MPUMEHUMOCTHU K KUBBIM
cUcTeMaM

OK 01. Beibupath criocoOsI perieHus 3a1aq P-1, Temsl DkcrnepTHOe  HaAOIIOJIEHUE
po(heCCHOHATTLHOM e TEIIbHOCTH 1.1-1.5 BBIIIOJIHEHUS 1a00PaTOPHBIX
NPUMEHUTEIBHO K PAa3JINYHBIM KOHTEKCTAM P 2, Temsr paboT, KOHTPOJBHBIX Pabor,
21.-2.6 BBITIOJTHCHUE TECTHPOBAHHS
U IPAKTUYECKUX paboT
OK 02. Mcnons3oBatk coBpeMeHHbIE cpeacTBa | P 3, Temsl DKcnepTHOE  HaOIIOJIeHUE
MOMCKA, aHAJIN3a U UHTEPIPETALINI 3.1.,32,33 BBINOJIHEHHS J1Ta00paTOPHBIX
UHpOpMaLUU ¥ HHPOPMALIMOHHbIE P 4, Temsl paboT, KOHTPONBHBIX PadoT,
TEXHOJIOTHH IS BBIMOIHEHUS 3aa4 41.-45 BBIITOJIHCHUEC  TCCTUPOBAHMA
po(ECCHOHANBHOMN NEATENEHOCTH 1 IPAKTHYECKHX PaboT
OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U P-1, Temsr DkcrnepTHOe  HAOIMIOJIEHUE
paboTarh B KOJUIEKTHUBE U KOMaH/IE 1.1-1.5 BBIITOJHEHUST  J1a00OPAaTOPHBIX
P 2, Temsbr paboT, KOHTPOJIBHBIX paloT,
21.-2.6 BBITIOJTHEHUE TECTHPOBAHHUS
U IPAKTUYECKUX paboT
OK 07. CopeiicTBOBaTh COXPaHEHUIO P 3, Temsl DKCnepTHOE  HaOJI0JIeHUE
OKpY’KaloIlel cpesibl, pecypcocOepexeHuIo, 3.1.,3.2,3.3 BBINOJIHEHMS J1TA00OPaTOPHBIX
MPUMEHSTh 3HaHUS 00 U3MEHEHUHU KIIUMaTa, P 4, Tembr paboT, KOHTPONBHBIX PadoT,
MIPUHIIUITBI OEPEKITUBOTO MPOU3BOICTBRA, 41.-45 BBIIIOTHCHUC TECTHPOBAHMA
5} (EKTHBHO JEHCTBOBATH B UPE3BBIYAHBIX 1 PAKTHYECKHX PaboT
CUTYaIUIX
IIK 2.2 YcranaBnuBaTh KaJleHAApHbIE CPOKU PS5 OKcrnepTHOEe  HaAOIIOJIEHUE

IIPOBEJCHUS TEXHOJOTUYECKUX ONEpaluii Ha
OCHOBE orpezieeHns (PeHOIOrnuecKux a3z
pa3BUTHS paCTCHUN

BBITOJIHEHUST J1TAOOPAaTOPHBIX
paboT, KOHTPOJBHBIX PadoT,
BBITMOJIHEHUE TECTUPOBAHUSA
Y IPAaKTHYECKUX padboT




