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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;

- @enepalibHBIM TOCYAapPCTBEHHBIM 00pa30BaTeNIbHBIM CTAHAAPTOM CPEJIHETO
npodeccruoHabHOT0 00pa3zoBanus o crenranbHocTH 36.02.01 Berepunapus (Ilpukas
Mumnrnpocsenienus: Poccun ot Ne 657 ot 23 Hos16pst 2020 r.);

- [Tpuka3 Munucrepcra npocsenieHus: Poccuiickoit @enepanuu Ne 796 ot 01.09.22 r.
«O BHeceHHWM H3MEHEHMI B (QeaepanbHble 00pa3oBaTelbHbIC CTAHIAPTHI CPEIHETO
npodheccHoHaTBEHOTO 00Pa30BAHUY;

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

- Ilpukaza MunucrepctBa npocBemenuss PO or 12 aBrycra 2022 r. Ne 732 «O
BHECCHHH U3MEHEHHU B (pefiepalbHbIi TOCyAapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHAAPT
cpenHero  obOmiero  oOpa3oBaHUsA, YTBEPKIEHHBIM  mpukazoM MuHuUCTEpCTBa
obpazoBanus u Hayku Poccuiickoit @eneparun ot 17 mast 2012 r. Ne 413»;

- Ilpukaza MunucrepctBa npocseuleHust Poccuiickoit ®enepannu ot 24.08.2022 No
762 «O6 yrBepxkaenun [lopsiaka opraHu3zandd M OCYIIECTBICHUS 00pa3oBaTENbHOMN
JESTENBHOCTH TIO 00pa3oBaTEeNIbHBIM MPOrpaMMaM CpeaHEro MnpodecCuoHaIbLHOTO
00pa3oBaHUs;

-e [Ipukaza MunucrepctBa npocBemenusi Poccun ot 23.11.2022 Ne 1014 «O6
YTBEPXKICHUH (efepalibHOM  00pa3oBaTebHOM MPOrpaMMbl  CPEAHEro  OOIIEro
00pa3oBaHUs;

- IpUMEpPHON paboueld mporpaMmbl 00IE00pa30BATENBLHON ITUCHUIIUHBI «bronorus
(6a30BBIif  YypOBEHB) IS TPO(ECCHOHATLHBIX  00pa30BATCIIBHBIX  OpPraHU3aINN
(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 36.02.01 Berepunapust Ha 6a3e OCHOBHOTO 00IIIETO 00pa30oBaHUs.

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 COJACPIKAHUS
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
OCHOBBI TPUHSTUS PEHICHWH B OTHONICHUHM OOBEKTOB JKUBOM MPUPOJIBI 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
Pa3TNYHBIX UCTOYHUKOB;

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

- chopMupoBaTh TMOHUMAHHE 3HAYMMOCTH JIOCTHMIXKEHUM OWOJOTUYECKON HayKu U
TEXHOJOTUA B TPAKTUUYECKON JEATEIIbHOCTH YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOIOTHH.

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

I[lnanupyembie pe3yabTaTbl OCBOEHUS 0011e00Pa30BaATEIbHON TUCUMIUVIMHLI 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
JEATEeIbHOCTH TEXHOJOTUYECKON 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,
KJaccuukanuu u 0600IICHUS;

- MP37 OIIpENEINATh Heau
JeSTeTbHOCTH, 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 IOCJIEACTBUI
JIeATEIbHOCTH;

- MP9 pas3BuBare 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 PEIICHUs
’KM3HEHHBIX MpoOIeM;

[1P62 chopMUpOBAaHHOCTH yMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOITOJIATAIOUINX ~ OMOJIOTUYECKHX
TEPMUHOB U MOHATUH: KU3Hb, KIETKA,
TKaHb, OpraH, OpTraHWU3M, BUJ,
HOMYJSALUS, KOCUCTEMa, OHOLEHO3,
ouocdepa;  merabomm3m  (oOMeH
BEIIECTB U IPEBpAIlleHUE SHEPrum),
roMeocTas (camoperynsuus),
OuocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aIus KHUBBIX CHCTEM,
JUCKPETHOCTb, caMOoperyJsius,
CaMOBOCIIPOU3BEICHHE
(penpolyKuMsi),  HacJIEJICTBEHHOCTb,
M3MEHYHBOCTh, HHEPro3aBUCHMOCTb,
poCT M pa3BUTHE,  ypPOBHEBas
OpraHu3aIus;

ITP63  copMuUpOBAaHHOCTH 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 BrIgBHUTAaTHL HOBBIC HJCH,

npeaiaraTh OpUTHHAJIbHBIC
MOAXObI U PEIICHHMS;
- 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 cpenctsa | 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) padoTta ¢ nHopManmeii:

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

MHTEPIIPETALNIO uHpOopMauu
pa3IuuYHbIX  BUIAOB U ¢opMm
IIPEJICTaBICHHUS;

- MP26 co3maBatb TEKCTHI B
pasIUYHBIX (dopMaTax C y4ETOM

Ha3HAa4YeHUs  MHPOpPMAIMH U
IeJIeBOH  aylUTOpHM,  BBIOMpas
ONTUMAJIbHYIO bopmy

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

- MP28 wucnons3oBath cpencTa

UH(POPMALIMOHHBIX u
KOMMYHUKAIITMOHHBIX TEXHOJIOTHI
B peLeHnH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX )51
OpraHU3alMOHHBIX 3a1a4 c
coOroeHIEM TpeOoBaHUI
SPrOHOMUKH, TE€XHUKU
0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MpPaBOBBIX 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

[1IK 1.2 IIpoBenenue
BETEPUHAPHO-
CaHUTAPHBIX
MEPONPHUATHN IS
IIPEYNPEXKICHUS
BO3HHUKHOBEHHUS
0oJ1e3HeN )KUBOTHBIX

- 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
OCHOBaHMI

I[TIP67 chopMUPOBAHHOCTh YMEHUS
MPUMCHSITh TOJIyYEHHBIC 3HAHUS IS

00BsCHEHUSI OHMOJIOTMYECKUX
MIPOLIECCOB ¥ SIBJICHHM, ISl TIPUHSATHUS
MPAKTUYECKUX peleHui B

IIOBCEJTHEBHOM  JKM3HH C  LEJBIO
obOecrieueHuss 0OE30MacCHOCTH CBOETO
3I0POBbSI M 310POBbsI OKPYKAFOLIUX
mofeil,  coOmoaeHus — 340pPOBOTO
oOpa3a JKHM3HM, HOPM TI'PaMOTHOIO
MOBEJCHUS B OKpY’KaroIeu
IIPUPOIHOMN cpene; [IOHUMaHue
HE00X0IMMOCTH HCIIOJIb30BaHNUS
JIOCTH>KCHUH COBPEMEHHOW OHOJIOTHH
u OMOTEXHOIOT Ui Ui
PalMOHAIBHOTO IPUPOIOIIOIB30BAHUS

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
LIEHHOCTh COOCTBEHHOro Tpynaa. Crpemsiuiics kK (GOpMHPOBAHUIO B CETEBOM cpeje
JUYHOCTHO U MPOo(eCCUOHATBHOTO KOHCTPYKTUBHOTO «LU(PPOBOTO Ciienar
JIP 10 3abotsmmiics o 3allUTe OKpY’KAIOLIEH cpeabl, COOCTBEHHONM M YyXOW
0€30macHOCTH, B TOM YHCIIe U(PpoBOit
JIP 18 IIponaraHaupyrommii OXpaHy OKpY’Karolleil cpelpl U TOTOBbI y4yBCTBOBATH B
Pa3BUTUU IKOJIOTUYECKOTO TOOPOBOIHUECTBA




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 y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmMupyemblie
pa3iesioB U TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOAY/Ib (MPH HAJHMYNH) 4acoB KOMIIeTeHIIUH
1 2 3 4
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS eIMHUIIA KUBOT'0 36
Tema 1.1. OCcHOBHOE cO/Iep:KaHue 2 OK 01, OK 02, OK 04
Buosiorns kak Teopernueckoe o0yyeHune: 2 OK 07
Hayxa buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ APYTUMH HAyKaMu: Onoxumusi, 0nopusnka, OMOHHKA, JIP 4,10, 18
reHoreorpadus u ap. Poixp u Mmecto OGuonoruu B GopMHUPOBaHUU COBPEMEHHON HAyYHOU KapTUHBI I1P61-T11P610
Mupa. 3HaueHne Onoornyeckux 3Hanuii. Mcropus Ononoruu. 3HadeHrne UTOJIOTUH [T Pa3BUTHS
OMONIOTHY ¥ TO3HAHUS TPUPOJIBI. METOAbI IUTOJIOTHH: MHUKPOCKOIIHNS, XpoMaTorpadus,
a5eKTpohopes, METOT MEUEHBIX aTOMOB, TU(depeHInaTbHOe IEeHTPU(YrupoBaHHe, KyJIbTypa
KJIETOK
Tema 1.2. O0mas OCcHOBHOE cO/Iep:KaHue 2 OK 01, OK 02, OK 04
XapaKTepUCTHKA Teopernueckoe o0ydeHune: 2 OK 07
KU3HH Paznoo6pasue 6uocucteM. OpraHusanus GMOJIOTUYECKUX CHCTEM. Y POBHH OpPraHH3alHuK JIP 4,10, 18
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
BaKHBIE Xumudeckuil cocras kieTkd. Heopranuueckue BelecTBa KIETKH, UX OMOI0rn4ecKas posb. 2 JIP 4, 10, 18
XHMHYCCKHE Opraanyeckre BemecTsa KieTku. buonormueckue momumepsl. benku. Ctpykrypa u GyHKIHA [IP61-IIPG10
COCANHEHHUA 6e1KoBOM MOJIeKybl. DepMEHTHI, MPUHLIUI UX JeHCTBUA. YTIeBobl. bruonornyeckue GpyHkuuu

YTJIEBO/IOB.

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:
Posb 6enKoB, yriieBoI0B M )KUPOB B OpraHU3Me YeJI0BeKa. BUTAMUHBI M OMOJIOTHYECKU aKTHBHBIE




N00aBKH, UX 3HAUEHHUE B )KU3HHU OpraHu3Ma 4ejioBeKka. [ umo- u aBUTaMUHO3bI UX MOCIIECTBUSI.
[IpencraBieHre yCTHBIX COOOIICHHI ¢ TPE3EHTAIMEH, TIOJJTOTOBJICHHBIX IO IMEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEIo/IaBaTeIeM

JlaboparopHble 3aHsITHSA:

JIaboparophas pabora 1“Onpenenenue ButamuHa C B IPOAYKTaX MATAHUS
[ToaroroBka BapHaHTOB OIbITA, HAOJFOICHHE 3a KAYECTBCHHBIMHU PEAKIIUAMH, 3aII0JIHCHUE
paboueii TabIUIbl, HHTEPIIPETAIUS HAOII0JaeMbIX SIBJICHUH, (OPMYITUpOBaHIE BEIBOJIOB

JlaboparopHas pabota 2 «['uapodunsHO-ruaAPOPOOHBIE CBOMCTBA TUTTUIOB)
[ToaroroBka BapuaHTOB OMbITA, HAOIIOICHHE H3MEHEHHUSI PACTBOPUMOCTH JIUITHIOB, 3aMI0JHEHUE
paboyeli TaOIUIIBI, HHTEPIIPETAINS HAOIIOAaEMbIX BJICHUH, (OPMYIHMPOBAHUE BHIBOJIOB

Tema 1.4.
CrpykTypHoO-
¢yHKuuoHaNbHASA
opraHu3anms
KJIETOK

OCcHOBHOE cO/Iep:KaHue

(o]

TeopeaneCKoe oﬁyqe}me:

SN

Knerounas teopus (T. IlIBann, M. lneiinen, P. Bupxo). OCHOBHBIE MOT0XKEHUS COBPEMEHHON
KJIETOYHOU TeOpHH. THUIIBI KJIETOK: dyKapHOTUYECKast ¥ MpokapuoTuieckas. CpaBHUTENIbHAS
XapaKTePUCTHKA KJIETOK DYKapuoT (PacTUTENbHOM, )KUBOTHOM, TpuOHOI ). CTpoeHue
MIPOKAPUOTHUYECKOH Ki1eTKH. OCOOCHHOCTH CTPOSHUS TeTepoTpo(GHOI 1 aBTOTPODHOM
MIPOKApUOTHUYECKUX KJIeTOK. CTpoeHue mia3MaTuyeckoil MeMOpaHbl. TpaHCTIOPT BELIECTB uepe3
MJIa3MaTHYECKYI0 MEMOpaHy: TACCUBHBINA U aKTUBHBIM. DHAOLKTO3: MUHOIUTO3, (DarouTos.
Ok3o01mTo3. O60104Ka WK KIeTouHas cTeHka. CTpyKTypa U QyHKINUU KIETOYHOW CTEHKH
pacTeHuii, rpuboB

N

Hurtomnaszma. [{uto3oms. Hutockener. OnHoMeMOpaHHBIE OPTaHOU I KIETKU:
supomiazmatudeckas cetb (JI1C), anmapar ['onbmpku, TM30COMBI, TIEPOKCUCOMBI, BAKYOJIH
pacTUTENbHBIX KIeTOK. CTpoeHue U PyHKIIMHU OTHOMEMOPaHHBIX OPTaHOUIOB KIETKH.
Knerounslii cok. Typrop.

[TonmyaBTOHOMHBIE OPTaHOUIBI KIETKH: MUTOXOHIPUH, TUTACTUIBL: XJIOPOILIACTHI, XPOMOILIACTHI,
JIEMKOIUIACThl, UX CTPOEHUE U PYHKIMHU. S EpHBI annapar KJI€TKH, CTpoeHHe U QyHKIUH.
HemeMmOpanHbie opraHOUIBI KIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHbIN HIeHTp. OpraHouabl
JIBUKEHMSI: pEeCHUYKH U KTYTHKU. CTpoeHne U PyHKIIMN HeMeMOpaHHBIX OPraHOMJIOB KIETKH

JlabopaTopHble 3aHATHSA:

JlaGopaTopnas padora 3 «CTpoeHHe KIETKH (PacTEHHsI, )KUBOTHBIE, TPUOBI) U KJIETOUHBIC
BKJIFOYEHHUS (KpaxMaJjl, KApOTUHOUIBI, XJIOPOIIACThI, XPOMOILIACTHI)»

Hpno6peTeHHe OIlbITa TPUMCHCHUS TEXHUKW MUKPOCKOIIUPOBAHUWS ITPU BBIITOJIHCHUN
nabopaTopHbIX paboT. [ToAroToBka MUKpOIpenapaToB, HAOIIOAEHHE C TOMOIIBIO MUKPOCKOIA,
BBISIBJICHHEC pasttmﬁ MCXKIY U3y4acMbIMHU O6’beKTaMI/I, HUHTCpHpCTAlus Ha6J'IIO)IaeMI>IX SIBHeHPIfI,
(dhopMyIMpOBaHUE BHIBOJIOB

JlabopaTopHas padora 4 «[IpoHumaeMmoctb MeMOpaHbI (TJ1a3MOJIN3, TETIIIA3MOIIHI3))»

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610




[TpuoOpeTeHue onbITa MPUMEHEHUS TEXHUKH MUKPOCKOITHMPOBAHHSI ITPH BHITOJTHEHHH
naboparopHbeix pabot. [ToaroroBka MUKpoIpenapaToB, HAOIIOCHUE ¢ TOMOIIBI0 MUKPOCKOIIA,
BBISIBJICHUE PA3JIUUUil MEX/TY H3y4aeMbIMH 00bEKTaMH, HHTEPIPETAIIUS HAOTI0IaeMBbIX SIBJICHUH,
(hopMyIIMpPOBaHKE BBHIBOJIOB

Tema 1.5.
CrpykTypHO-
¢yHKIHMOHANBHBIE
(axTops!
HACJIeICTBEHHOCTH

OCHOBHOE cO/Iep:KaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

N

Crpoenue XxpoMocoM. XpOMOCOMHBIM HaOOP KJIETOK, TOMOJIOIMYHbIE U HErOMOJIOTUYHbIE
XPOMOCOMBI, TAIUIONIHBINA U nuIutoniHbI Habop. Hyknennossie kucnotsl. JJHK u PHK.
CrpoeHne HykiIenHOBBIX KUCIOT. Hykneoruasl. KommuieMeHTapHbIE a30TUCTBIE OCHOBAHUS.
[TpaBuino Yapradda. Crpykrypa JJHK — nBoitHas criupans. MecToHaX0xA€HUE U OMOIOTHYECKHE
¢bynxun JJHK. IHK-skcneptusa. Bunst PHK. ®yukiuu PHK B kietke

HpaKanecmle 3aHATHUSA:

HpaKTI/I'—IECKOE 3anaTHe 2: PemeHue 3aa4 Ha ONpCACIICHUC ITOCIICAOBATCIbHOCTH HYKIICOTUIOB

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

Tema 1.6.
IIpoueccnl
MATPUYHOTO
CHHTe3a

OCcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

Marpuunsiii cuaTe3 JJHK — perukarnus. [Ipunnune! peruikanuun JJTHK. Mexanusm perimkanuu
JHK. Penapanus IHK (nopernnexkaTuBHas, nocTpersiekaTuBHas ). Peakiiuy MaTpuuHOro CUHTE3A.
[IpyHIMI KOMIITIEMEHTApHOCTHU B peakiusax MatpuuHoro cunre3a. JJHK u rensl. ['eneTnueckuii
KOJ, ero cBocTBa. Tpanckpunuus — matpuunbiil cuaTe3 PHK. Tpancmsanus u e€ stanel. YcnoBus
6uocunresa 6enka. Ctpoenue T-PHK u kogupoBanue amuHokucaot. Ponb pubocom B GuocuHTese
Oenka

NINBININ

IIpakTHYecKHe 3aHATHSA:

IIpakTHyeckoe 3ansiTHe 3:Pemienne 3a1a4 Ha ONpe/IeNICHHE TTOCIeI0BATEIbHOCTH aMUHOKHCIIOT
B MOJIeKyJie Oelka.

Pemenue 3a1a4 Ha onpe/eNIeHNe MOCIeI0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oelka B cirydae
M3MEHEHMs ocie1oBaTeNnbHOCTH HykaeoTH10B JJHK

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

Tema 1.7.
HekjeTouHble
(opmbI KM3HU

OcHoBHOE COACPKAHUEC

Teopernueckoe o0yueHue:

N

Bupycsl — HekieTouHble (OPMBI )KU3HU U 0O0JTUraTHBIE Mapa3uThl. CTpOeHHE MPOCTHIX U CIOXKHBIX
BHPYCOB, pETPOBUPYCOB, OakTepuodaros. Kuznennsiit mukn JJHK-coxepxamux supycos, PHK-
coJiep Kalux BUPYcoB, OakTtepuodaros. BUY, renatut denosexa.

baktepun. O0mas xapakrepuctuka. [lonstue mramMM. Bupycel u 6akrepun: cXoJICTBa U pa3Iuuusl

IIpakTHYecKHe 3aHATHSA:

IpakTuyeckoe 3ansaTue 4: BupycHsie u 6akrepuanbHbie 3a0omeBanus. OOmue MPUHITUTIBI
WCIOJIb30BaHUS JIEKApPCTBEHHBIX BellecTB. OCOOCHHOCTH MPUMEHEHHSI aHTHOMOTHUKOB.
[IpencraBieHne yCTHBIX COOOIICHUH ¢ Mpe3eHTaluel, MOATOTOBIEHHBIX M0 NEPEYHIO0 UICTOYHHKOB,

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
[TPG1-I1PG10




PEKOMCHAOBAHHBIX MMPENOAaBaTCIICM

Tema 1.8.

OO0MeH BelIecTB "
npeBpalleHue
JHEPTUM B KJIETKe

OcHoBHoOe coJep/kaHue

SN

Teopernyeckoe o0yueHue:

ACCUMMIISIINS U AUCCUMIIISIIUS — IB€ CTOPOHBI MeTabonu3Ma. Turmbsl oOMeHa BelecTB:
aBTOTPO(DHBIN U TeTepOTPODHBIN, adPOOHBIN U aHAIPOOHBINH. JHEPTEeTHUECKOE 00CCIICUCHHE
KJeTKH: npespamienue ATO B 0OMeHHBIX mporeccax. PepMeHTaTUBHBIN XapaKTep peaKiii
KJIETOYHOTO MeTaboIn3Ma

N~

[lepBuuHBI CUHTE3 OpraHMYECKUX BellecTB B kieTke. [Inactuyeckuit oomeH. PoToCUHTES.
XeMocuHTe3. AHa’3pOOHBIN YHEPreTHYECKUi 00MeH. AHa’pOOHBIE OpraHu3Mbl. bpoxeHnue,
aBTOTPOGHBIN 1 reTepoTPOPHBIN TUIT MUTAHU. AHA3POOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI
OMOTEXHOJIOTHH. DTallbl SHEpPreTuieckoro ooMena. I nmukonus. buonornueckoe okuciaeHue, UK
KJIETOYHOE JIbIXaHUE

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

Tema 1.9.
Ku3HeHHBIA UK
KJIeTKH. MUTO3.
Meiio3

OcCHOBHOE cO/Iep:KaHue

Teopernueckoe o0yueHmue:

N

Knerounslii muki, ero nepuoasl u peryisinus. [lepuoast mHTEpdassl ©X 0COOEHHOCTH.
JuddepeHunanus KISTKU U apecT KJIeToyHoro 1ukia. Jlenenue kinetku — Muto3. CTaauu MUTO3a
U npoucxopsmue npoueccel. Kapuokunes n nutoknHes. buosnorndeckoe 3HayeHue Mmuto3a. Menos
— peoyKLMOHHOE Jienenue kiueTku. Ctaauu Menos3a. Melio3 — 0CHOBa I10JI0BOTO Pa3MHOXKEHHUS.
[ToBenenue xpomocom B meio3e. Kpoccunrosep. buonornyeckuii cMpici Meiiosa. I dexTo
Meno3a. Melo3 B )KM3HEHHOM LIMKJIE OPraHU3MOB

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

KonTpoJsbHas pa6or

a 1: MoJieKy/sipHbIil YpOBEHb OpraHU3alluu KHUBOTO

Pa3nen 2. Ctpoenne

U GyHKIMH OPraHu3mMa

44

Tema 2.1.
Crtpoenne
Oopranuszma

Conepxanue

(o]

IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPKAHHE TEOPETHYECKOTO 00yUeHN sl

OpnHokIIeTOuHBIE Opranu3Mbl. KonoHuanbHble OpraHn3Mbl. MHOTOKIIETOYHBIE OPTaHU3MBI.
B3aumocBsi3p yacTeit MHOTOKJIETOUHOTO opranu3Ma. @yHkuus. Opranbl U CUCTEMBI OPTaHOB.
Amnmapatsl opraHos. ['oMeocTas opranusma H ero noJJepKaHue B IPOLECCe KU3HEACATEIbHOCTH.

@yHKIMOHAIBHAS CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHM )KMBOTHBIX M Yen0BeKa. Oprassl
pacteHnid. Oprasel 1 CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKA. 3HAUEHUE OIOPHI, IBUKEHUS,
MIATAHHUS, IbIXaHUsl, TPAHCIIOPTA BEIECTB, BBIACIICHHUS], 3alIUThl. 3HAYECHHUE MTPOSIBICHUS
pa3IpaXUMOCTH U PEryJIsLHN

*B ToM 4ncie Ha BLIOOP 00pa30BaTeIbHON OPraHu3alnu:

Jns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “JKMBOTHBIE” TEOPETUUYECKHIA
Matepuai TeMbl “CTpoeHue opraHu3Ma’ u3ydaercs yriiyOJIeHHO Ha IpUMepe OPraHu3MoOB
KHUBOTHBIX. TKaHH, OpraHbl U CUCTEMbI OPraHOB PACTEHUN U YEJIOBEKa paCCMaTPUBAIOTCS 0030PHO

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
ITP61-I1TP610

[1K1.2

IIpakTHyeckoe 3aHsATHE:




IIpakTuyeckoe 3ansaTne 5: Teopus KIoOHaTbHO-CENEKTUBHOTO MMMyHuTeTa I1. Dpnuxa, U.U. 2
MeunukoBa. UH(peknronHbIe 3a005IeBaHUs U dMHIeMUs. BakHEHIIue 3MHUIEMUU B UICTOPHH
yejoBeyecTBa. BaknuHanus kak npoguiakTuka MH(QEKIMOHHBIX 3a001€BaHuil.
[IpencraBnenne yCTHBIX COOOIICHHH ¢ Tpe3eHTalNeH, MOATOTOBICHHBIX 10 IEPEYHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENOIaBaATEIEM
Tema 2.2. Conepxanue 2 OK 01, OK 02, OK 04
DopMbI IIpodeccrnoHabHO-0PHEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOT0 00yUeHUst 2 OK 07
Pa3MHOKeHUS ®opmbl pa3MHOKEHUsE OpraHu3MoB. becnosoe 1 monoBoe pazMHokeHue. Buapl 6ecrionoro JIP 4,10, 18
OpPraHu3MoB Pa3MHOKEHHUS: IPOCTOE JIEJICHUE HAJBOE, IOYKOBAHHUE, PA3MHOXKEHUE CIIOPAMH, BET€TaTUBHOE [TPG1-ITPG10
pa3MHOXKeHue, hparMeHTanws, KiioHupoBanue. [1oioBoe pa3MHOXKEHHE. I1K1.2
*B ToM 4ncie Ha BLIOOP 00pa30BaTeIbHOI OPraHu3annm: 2
Jnst mpodeccuii/ciennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “JKUBOTHBIE TEOPETHUYESCKHIA
MaTepuai TeMbl “@opMbl pa3MHOKEHHS OPraHU3MOB™ U3Y4aeTcsl yIiyOJIeHHO Ha IpUMepe
OpPraHU3MOB KUBOTHBIX. Pa3MHOMXEHNE pacTeHUI U YeJI0BEKa pPacCMaTPUBAIOTCS 0030pHO
Tema 2.3. OCHOBHOE cO/Iep:KaHHe 4 OK 01, OK 02, OK 04
OnTorene3 Teopernueckoe o0yueHmne: 4 OK 07
’KMBOTHBIX H l'ameTorenes y x«uBoTHBIX. CriepMarorene3 u ooreHe3. CTpoeHue NoJ0BbIX KIETOK. 2 JIP 4, 10, 18
yeJsioBeKa OmtotoTBOpEeHNE 1 YMOPHOHATIEHOE pa3BUTHE KUBOTHBIX. [lapTreHOorenes. OmoOpuorenes (Ha I1P61-1TP610
npuMepe JaHieTHuka). Ctagun sMOpHoreHesa
Poct u pa3zButue xxuBoTHbIX. [locTamOpuonaneHelii nepuo. [Ipsmoe n HenpsMoe pa3BUTHE. 2
PazButue ¢ meraMop(o30M y 6€CII03BOHOUYHBIX U TO3BOHOYHBIX )KUBOTHBIX. CTauu
MOCTAMOPHUOHAIBHOIO Pa3BUTHS 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
pacTeHui I'amerodut u ciopoput. PasmHo)keHue U pa3BuTHe Bojopociield. Pa3MHOXXEHNE U pa3BUTHE JIP 4,10, 18
CIIOPOBBIX pacTeHUl. PasMHOXKEHME U pa3BUTHE CEMEHHBIX pacTeHul. Poct. Ilepuonasl onTorenesa ITP61-ITP610
pacTeHui
Tema 2.5. OcHOBHOE coJiep:KaHue 2 OK 01, OK 02, OK 04
OcHoBHBIE Teoperuyeckoe o0yueHue: 2 OK 07
MOHSATHS TEHETHUKH | ['eHeTHKa KaK HayKa O HAaCJIEeACTBEHHOCTH U U3MEHYMBOCTH OpraHu3MOB. OCHOBHBIE T€HETHUECKUE 2 JIP 4,10, 18
NOHATHUS U cUMBOJBL. ['eH. ['enotun. deHoTun. AnsensHble TeHbl. ATbTepHATUBHbIE TPU3HAKH. ITP61-11P610
JIOMUHaHTHBIN U pEeLleCCUBHBIN MpU3HaKkU. ['omo3urora u rerepo3urora. Yucras nunus. ['uGpusl.
OCHOBHbBIE METO/1bl T€HETUKHU: THOPUAOIOTUYECKUNA, IIUTOIOTHUECKUE, MOJIEKYISIPHO-
TeHETUYECKHE
Tema 2.6. OcCHOBHOE coJiep:KaHue 4 OK 01, OK 02, OK 04




3aKOHOMEPHOCTH
HacJIeJ0BaHUS

Teopernyeckoe o0yueHue:

3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens: MoHOruOpuHOe CKpeIirBaHue.
[TpaBuiio noMuHUpPOBaHUS. 3aKOH €AMHOOOPA3Hs IIEPBOTO IMOKOJICHUS. 3aKOH PACIICIUICHHS
IIPHU3HAKOB. ]_[I/ITOHOFI/I‘-IGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO CKpCIIMBAaHMA. I'mmoTe3a 4YMCTOTHI TaMeT.
Anammsupyromee ckpeniuanue. J{urnOpunHoe ckpenBanme. 3aKOH HE3aBHCUMOTO
HacJe0BaHus Ipu3HaKoB. [TonmurubpuiHoe HacleI0BAHUE U €T0 3aKOHOMEPHOCTH

IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOr0 3aHATHS:

HpaKTn'{eCKoe 3anaTHe 6: Pemenue 3aa4 Ha OnpCACIICHUEC BEPOATHOCTH BO3HUKHOBCHUSA
HaCJICACTBCHHLIX IMPHU3HAKOB IIPpX MOHO-, A1-, HOJ'II/IFI/I6pI/II[HOM N aHAJIM3UPYIOIIEM CKPEIIMBAaHNH,
COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA

*B ToM 4ncie Ha BLIOOP 00pa30BaTeIbHOM OPraHu3annu:

Jis mpodeccuii/crienuatbHOCTEH CBSI3aHHBIX C 00beKTOM u3yueHus ‘JKUBOTHBIE” HEOOX0AUM
oI00p TeHETUYECKUX 3a/1a4u Ha ONPEJICIICHUE BEPOSTHOCTH HACIICICTBEHHBIX MTPU3HAKOB TPU
MOHO-, JTH-, IOJIATUOPUTHOM U AaHAJIM3UPYIONIEM CKPEIINBAHUN Y dKUBOTHBIX

OK 07

JIP 4,10, 18
I1P61-1TP610
I1K1.2

Tema 2.7.
B3anmoneiicrBue
Te¢HOB

OcHoBHOE COACPKAHUEC

Teopernueckoe o0yueHmne:

N

I'enoTum kak nenoctHas cucremMa. MHOKECTBEHHOE JIMCTBHE TeHOB. [lnefioTponus.
MHosxecTBeHHBIN amienu3M. BzanMonelictBre aenbHbIX reHoB. KogoMunupoBasue.
BsaumopeiictBue HeayuienpHbIX TeHoB. KommementapHocTs. Onucras. [Tonumepust

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIePKAHUE TPAKTHYECKOT0 3aAHSATHSA:

IIpakTHyeckoe 3aHsATHE 7: Pemienne 3a1a4y Ha onpeaeeHue BEpOATHOCTA BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU Pa3JIMYHbIX TUIIAX B3aUMOJICHCTBUSA T€HOB, COCTaBICHHUE
TFCHOTHUIMMYCCKHUX CXEM CKPCHIMBAHUA

*B Tom 4ymncJie Ha BbIOOP 00pa30BaTeIbHOI OPraHU3ALMN:

* s mpodeccuii/crnenuanbHOCTeN CBA3aHHBIX ¢ 00bEKTOM H3ydeHus ‘“YKUBOTHbBIE” HEOOXOAUM
1o100p TeHETUYECKUX 3a]1a4 Ha OINpesieNIeHNuE BEPOSTHOCTH BOZHUKHOBEHUS HACIEACTBEHHbIX
MIPU3HAKOB NIPU Pa3IMUHBIX TUIAX B3aUMOJECUCTBUS I€HOB Y JKUBOTHBIX

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

[1K1.2

Tema 2.8.
Cuenjiennoe
HacJIeI0BaHHue
NPU3HAKOB

OcHoBHOE coaep:xaHue

TeopeTnueckoe o0yueHue:

N

3akonbl T. Moprana. CrerieHHOe HacaeJOBaHUE T€HOB, HAPYILICHUE CUEIUICHUSI. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTHU. [ eHeTHueckoe kapTupoBaHue XxpoMocoMm. Vcrnons3oBaHnue
KPOCCHHTOBEPA ISl COCTABJICHHSI TEHETUYECKHUX KapT XPOMOCOM

IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

IIpakTHyeckoe 3ansaTHe 8: Pemenne 3a1a4y Ha onpeeneHne BEpOATHOCTA BO3SHUKHOBEHMS
HACJIEICTBEHHBIX MPU3HAKOB IIPH CLETIJIEHHOM HACJIEJOBAHUH, COCTABIEHUE T€HOTUITNYECKUX
CXEM CKpEIIMBAHUS

OK 01, OK 02, OK 04
OK 07

JIP 4, 10, 18
T1P61-1TP610

TK1.2




*B TomM 4ncie Ha BLIOOP 00pa3oBaTeIbHON OPraHnu3aunu:

Jiis mpodeccuii/crienuanibHOCTEH CBSI3aHHBIX ¢ 00bEeKTOM H3yueHus “JKHUBOTHBIE” HEOOX0IUM
1o100p TeHETUYECKUX 3a/1a4 Ha OIpeielieHUE BEPOSTHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX
MIPU3HAKOB MPH CLICTVICHHOM HACJIEI0BAHUH Y 5KUBOTHBIX

Tema 2.9. OcCHOBHOE CO/Iep:KaHue 4
I'enernka nmoJia TeopeTnueckoe o0yueHue: 2 OK 01, OK 02, OK 04
XpOMOCOMHBIA MEXAHU3M OIPEIeTICHUS 110J1a. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. OK 07
I'omorameTHsIi ¥ rereporaMeTHbIN 10J1. I 'eHeTrndeckas CTpyKTypa MOJIOBBIX XPOMOCOM. JIP 4,10, 18
HacnenoBanue npusHakoB, CIEIJIEHHBIX C TOJIOM [1P61-I1PG10
IlpakTHYeckne 3aHATHSA: 2
IIpakTnueckoe 3anaTHe 9: Pemienue 3aa4u Ha OnpeieIeHUE BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C TI0JIOM, COCTaBIIEHUE T€HOTUITUYECKUX CXEM
CKpEIIMBAHUS
Tema 2.10. OcHOBHOE€ coep:KaHne 4
I'enernka TeopeaneCKoepoﬁyqune: 2 85 8;’ OK 02, OK 04
yeJioBeKa Kapuotumn yenoBeka. MeToapl H3yueHUsI TeHETUKH YEJIOBEKa: T€HEaJTOTHYeCKUi, OJTM3HEIIOBBIN, P 4.7 8
LIUTOTCHETHYECKUH, OMOXUMUYECKU, TOMYJISIIMOHHO-CTaTUCTHYeCKuil. HacnencTeennbie P 61’ -I:IP 510
3a0osieBaHus YeloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YenoBeKa. bone3Hu ¢ HacineICTBEHHOM
MPEAPACTIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON TeHETHKHU B MPEAOTBPAIEHNUN U JICUCHUH
TeHETUYECKUX 3a00JIeBaHMIl YellOBEKa
IlpakTHYeckne 3aHATHSA: 2
IIpakTuyeckoe 3anaTue 10: Pemenue 3a1a4 Ha onpeesieHre BEpOATHOCTH BOZBHUKHOBEHUS 2
HaCJIEACTBEHHBIX NMPU3HAKOB, UCIIOJIb3Ys METO/IbI TEHETUKH YeJIOBEKA, COCTaBICHUE
TeHOTUITUYECKHUX CXeM CKperuBanus. [IpencraBieHre yCTHBIX COOOIIEHNUH ¢ Tpe3eHTaluel o
HaCJIEJCTBEHHBIX 3200J€BaHUAX YEIIOBEKA
Tema 2.11. OcHOBHOE coJiep:KaHue 4 OK 01, OK 02, OK 04
3aKoHOMepHOCTH Teopernueckoe o0yueHue: 2 OK 07
U3MEHYMBOCTH BsaumopeiicTBue renotumna u cpesl npu GopmupoBaHuu GpeHotuna. MIsMeHUnBOCTh MPU3HAKOB. 2 JIP 4,10, 18
KauecTBeHHbIE U KOTMYECTBEHHBIE MPU3HAKKU. BUIbI N3MEHUMBOCTH: HACIEICTBEHHAS U [1P61-ITPG10

HEHaCJIeICTBEHHAs!.
3aKOH TOMOJIOTMYECKHX PSAZIOB B HaciencTBeHHOM u3menunBocTd (H.M. BaBuios).
MonudukanonHas, wim GeHOoTUIINnYecKasi K3MEHYUBOCTh. PoJib cpepl B MOAU(PUKAITMOHHOM
n3meHunBocTH. Hopma peakiuu npusHaka. BapuanmoHHbI psa 1 BaprallMOHHAs! KPUBas.
XapakTeprucTuka MoAU(PUKAITMOHHON U3MEHUNBOCTH

HacnencrBeHHast, Wiy reHOTUITMYECKast M3MEHUMBOCTh. KOMOMHAaTHBHASI HN3MEHUYHUBOCTb.
MyTanroHHas U3MEHYUBOCTh. BHIbI MyTallMii: T€HHBIE, XPOMOCOMHbBIE, FeHOMHBIE. [[pUunHbI




BO3HHUKHOBCHUS MYTaHI/Iﬁ

HpaRTn'{ecmle 3aHATHUSA:

IIpakTuyeckoe 3ansaTue 11: Pemenue 3aga4 Ha onpenesieHUE TUIIAa MyTallMK IIPU Tiepeaadye
HACJICACTBCHHBIX NPHU3HAKOB, COCTABJICHUC 'CHOTUIIMYCCKHUX CXCM CKPCIIMBAHUA

Tema 2.12.
Cenexkuus
OpPraHu3MoB

OcHOBHOE co/lep:KaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

Cenekuus kak Hayka. MeToibl CeIeKIIMOHHOM pa®oThl. ['eTepo3uc U ero npuyuHsI.
HckyccTBeHHBIH 0TOOP: MacCOBBIA M MHMBHIYaIbHBIN. DTanbl KOMOMHAIIMOHHON CEIEeKIINU.
Copr, nopoza, mwramm

ANropuTMBI pelIeHue 3a/1a4 Ha ONPECIICHUE BO3MOKHOIO BO3SHUKHOBEHMSI HACIIEICTBEHHBIX
IIPU3HAKOB 110 CEJEKIMH, COCTABJICHUE T€HOTUIIMYECKUX CXEM CKPEIMBAHUS

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
ITP61-I1TP610

KonTpoJsbHas paéor

a 2 Crpoenue u GyHKIUU OpraHu3Ma

Pasznea 3. Teopusi 3BoJIonuN

Tema 3.1. UcTopus
IBOJTIOLHOHHOTO
yuyeHust

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHmne:

IlepBble 3BOIOLMOHHBIE KOHLIETIUH. ['pasyanucTudeckas 3BosroLmoHHas koHuenmus X.b.
Jlamapka. JIBmwkymie cuitbl 3Bomonnu. Kpearponusm u tpanchopmusm. Cucremaruka K. JInaHes
u e€ 3HaueHue U1t GOpMUPOBAHUS UJEH IBOJIIOLUU

[Ipennochliky BOZHUKHOBEHUS 1apBUHU3MA. DBOJIOIMS BUA0B B IIpupoae. boprOa 3a
cyuiectBoBanue. EcrecTBeHHbIN 0TOOp. /luBeprenus npru3HakoB U BUg0oOpazoBaHue. OCHOBHBIE
MOJIOKEHMSI CUHTETHYeCKOM Teopuu 3Bosoruu (CT3). Poib 3BOIIOIIMOHHON TeOpUH B
(hopMHPOBAHUM HAyYHOW KapTUHBI MUpa

NININ

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

Tema 3.2.
Muxkpo3Bosrrouus

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHue:

N

MuKpo3BOIIOIHS U MAKPO3BOJIIOLMS KaK 3Tallbl 3BOJIIOIIMOHHOTO Ipoliecca. [ eHeTnueckue
OCHOBBI PBONTIOIMH. MyTaluy U KOMOMHAIIMU KaK JIeMEHTapHBIN IBOJMIOLMOHHBIA MaTepUal.
[Tomynsmus Kak 3JIeMeHTapHast €MHUIA YBOJIIOIUH.

JBmxymiue cuibl (pakTopsl) HBOMOIMHA. MyTallmOHHBIN MpoIiecc 1 KOMOMHATHBHAS
M3MEeHYUBOCTh. Murpanus. M3onsauus nonynsuuii: reorpaduyeckas (IpocTpaHCTBEHHAs ),
Oouosorudeckas (pernpoyKTUBHAS).

EcrecTBennsIit 0TOOp — Hanpasisitomuii Gaxtop sBoonnn. boprda 3a cymecTBoBaHNE Kak
MEXaHH3M JICUCTBUS €CTECTBEHHOTO 0TOOpa B MOMYANUAX. Bua u ero kputepuu (MpU3HaKH).
Bunioo6pa3oBanue Kak pe3yinbTaT MUKPO3BOIIOIUI

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
ITP61-I1PG10

Tema 3.3.
MaxkposBosouust

OcHoBHOE coep/kaHue

Teoperuyeckoe o0yueHue:

[EEY

Maxkpoasomntonusi. @opMbl 1 OCHOBHBIE HanpaBieHHst MakposBostouuu (A.H. Cesepnios). Ilytu

OK 01, OK 02, OK 04
OK 07
JIP 4,10, 18




JOCTIKEHHS] OMOJIOTHYECKOTO TIporpecca: apoMopdo3, HANOaIanTaIrs, 001as JereHepaIus.
MeTo1pl H3y4eHHsI MAaKpO3BOJIIOLMU. 3aKOH 3apo/blieBoro cxoacraa (3akoH K. bapa).
buorenernueckuii 3akoH (3. ['ekkens, @. Mromiep). OO1iue 3aKOHOMEPHOCTH (ITpaBHIIa)
IBOJTIOIIAH

I1P61-T1TP610

Tema 3.4.
Bo3HuKHOBeHHE U
pa3BUTHE KU3HU
Ha 3eMJie

OCHOBHOE cO/Iep:KaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

[EEN

I'unore3bl ¥ TeOpUU BOSHUKHOBEHUS JKU3HU HA 3€MJIE: KPEALIMOHU3M, CAMOIIPOU3BOJILHOE
(crioHTaHHOE) 3apO’KICHUE, CTAIIHOHAPHOE COCTOSIHUE, AaHCTIepMHust, Onomnos3. Hagamno
opranudeckoit sosonun. ITosBneHue nepBbIX KIETOK. DBOIIOLMS MeTa00au3Ma. DBOITIOLMS
nepBbIX KIeToK. [Ipokapuots! u aykapuoTsl. [IponcxoxaeHrne MHOTOKIETOUHBIX OPraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX LIapCTB 9yKapHUOT.

OCHOBHBIE YePThI IBOJIOLNN PACTUTENBHOIO MUpa. OCHOBHBIE YEPTHI IBOJIOLUHU )KMBOTHOTO MHUpa

IlpakTH4yecKkue 3aHATHS:

IIpakTunyeckoe 3ansitue 12: [IpeacraBienne yCTHOrO COOOIIEHUS U JICHTHI BPEMEHH 110
OCHOBHBIM 3TariaM BO3HUKHOBEHUS U Pa3BUTHS KUBOTHOI'O U PACTUTEIILHOTO MUPA,
[IOJIFOTOBJIEHHBIX [0 MEPEYHI0 HCTOYHUKOB, PEKOMEHJOBAHHBIX [TPENOJaBaTelIeEM

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

Tema 3.5.
IIpoucxoxnenue
yeJioBeKa —
aHTpOIOIeHe3

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHmne:

N

AHTponosiorus — Hayka o yenoBeke. CucremaTrueckoe nojoxeHue yenopeka. CxoAcTBO YeIoBeKa
C )KUBOTHBIMU. OTJINYMS YEIOBEKA OT )KUBOTHBIX. [IpAMOX0KI€eHNE U KOMIUIEKC CBA3AHHBIX C HUM
MpU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU cucTeMbl. COOTHOILIEHUE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTeHE3E

OcHOBHBIE CTauU aHTpoOIOreHesa. JIpuonuTeKu — MpeIKyu YeI0BeKa U 4eT0BEKOOOPa3HbIX
00e3bsH. [IpoToanTpon — NpealecTBEHHUK YeI0BeKa. ApXaHTPOIl — IPEBHEHIIINN YeTOBEK.
[TaneoanTpon — npeBHUI YyenoBek. HeoaHTpomn — ueoBeK COBPEMEHHOTO TUTIA. DBOJIOLIHS
COBPEMEHHOI0 YEJIOBEKA.

UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOUAHAs (€Bpa3uiicKas), HeTrpo-
aBcTpaJionIHasi (9KBaTOpHaJIbHAsI), MOHTOJION IHAs (a3uaTCKO-aMepHKaHcKast). Bpems u mecto
BO3HHKHOBEHHS YeJIOBEUYEeCKHX pac. ENMHCTBO uenoBeyeckux pac

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
ITP61-I1PG10

IIpakTHYecKHE 3AHATHSA:

IIpakTuyeckoe 3ansaTHe 13: Bpems 1 myTH pacceneHus 4eI0BeKa 10 IJIaHETe.
ITpucnocoOaeHHOCTD YeTI0BeKa K pa3HbIM YCIOBUAM cpe/ibl. BiusHue reorpadudeckoit cpenbl Ha
MOp(}OIOTHI0 U PU3NOJIOTHIO YeJIOBEKa

3amyTa JeHT BpEeMEHH U MEHTAJIbHBIX KapT B JOpMaTe YCTHOTO COOOIEHUS, TOATOTOBICHHBIX O
MEPECYHIO UCTOYHUKOB, pPECKOMCHAOBAHHBIX IMPECIIOAAaBaATCIICM

KonTpoabHasi padora 3TeopeTniyeckne acreKkThl SBOJIIOLUH KU3HU Ha 3eMIie




Pa3gen 4. Dxonorus

Tema 4.1.
IKO0JIOTHYECKHE
(axTopsl u cpeabl
JKU3HU

OcHoBHoOe coJep/kaHue

Teopernyeckoe o0yueHue:

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAS, HA3EMHO-BO3IYIIIHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHASI.
Ou3nMKo-XUMHUYecKue 0COOEHHOCTH cpell 00uTaHusi opranu3moB. [IpucnocoOnenust opraHu3MoB K
KU3HU B pa3HbIX cpenax. [lousTue sxonmorudeckoro akropa. Kiaccupukanus 3K0IOrHuecKux
daxTopos. [IpaBuno muanmyma 1O. JInbuxa. 3akon tonepantHoctu B. [llendopma

Rl

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

Tema 4.2.

Honyasuus,
coo01IecTBa,
IKOCHCTEMBI

OcHoBHoOe coJep/kaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

[EEN

DKOJIOTMYECKasi XapaKTEepPUCTUKA BU/IA U MOILYJISIUU. DKOJIOTUYECKAsl HUILA BUIa. DKOJIOTMYECKUE
XapakTepucTuku nonyssinun. CoobuiecTBa 1 3kocucTeMbl. brotienos u ero crpykrypa (B.H.
CyxkaueB). CBsi3u Mex 1y Opranu3mMamu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHTHI IKOCHCTEMBI:
MIPOAYIIEHTHI, KOHCYMEHTHI, peylIeHThl. KpyroBOpoOT BeIIeCTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue ypoBHU.

AHTPOTNIOTE€HHBIE YKOCUCTEMBI. ATpodKOcHcTeMbl. OTIMYXS arpOdKOCUCTEM OT OMOT€OIIEHO30B.
YpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCHUCTEM

HpaKTI/I‘{eCKI/Ie 3aHATHSA:

IIpakTnueckoe 3ansaTue 13: Tpoduyeckue nenu u cetr. OCHOBHBIEC TOKA3aTENIN YKOCUCTEMBI.
buomacca u npoaykius. DKoiIoruyecKkrue mupaMusl drces, Onomaccsl ¥ aHepruu. [lpasumno
MIUPaMM/JIbl SHEPTUU.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHM 110 MEPEHOCY BEIIECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJIeHUE TPOYUUECKUX LTl U mupaMul OMoMacchl U SHEPTUU

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

Tema 4.3.
buocdepa -
rjaodoajabHas
IKOJIOTHYECKAS
cucTemMa

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHue:

N

buocdepa — xxuBas obonouka 3emnu. PazButue npezacrasinenuit o 6nochepe B tpynax B.1.
Bepnanckoro. O6nactu 6uocdepst u e€ coctas. JKuBoe BemecTBo 6Mocdepsl U ero QyHKIHH
3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepsl. OcobeHHOCTH OHocdepsl Kak TII00aTbHON
sKocucTeMbl. /lnHaMudeckoe paBHOBecue B Onochepe. PUTMUYHOCTD sBNIeHUI B buocdepe.
KpyroBopoThI BemecTB 1 OMOTEOXUMHUYECKUE KB, [ 100aibHbIE SKOIIOTHYECKHE TIPOOTIEMBI
COBPEMEHHOCTH M ITyTH UX PEUIeHUs

IIpakTHYecKHe 3aHATHSA:

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

OK 01, OK 02, OK 04
OK 07

JIP 4,10, 18
I1P61-1TP610

Tema 4.4.
Biausinue

OcHoBHOE coep/kaHue

Teopernyeckoe o0yueHue:

N

OK 01, OK 02, OK 04
OK 07




AHTPOINOreHHBIX
(haxkTopos Ha

ouochepy

AHTpOTIOTeHHBIE BO3JCHCTBUS Ha Onocdepy. 3arps3HeHus KaK BUJ aHTPOIIOTEHHOTO BO3ACHCTBUS
(xumuueckoe, gusuueckoe, buorocuueckoe, Omxoovl NPOU3EOOCMBEA U NOMPeOTIeHU).
AnTpornoreHHsie Bo3ieicTBrs Ha atMocdepy. BosznelictBust Ha runpochepy (3aepsaszrenus u ux
ucmouHuKu, ucmowenus 600). Bozneicteus Ha mutochepy (deepadayus noussl, ozoelicmsue Ha
20pHble Nopooa, Hedpa). AHTPOTIOTEHHBIE BO3JCHCTBUS Ha OMOTHYECKUE COOOIIEeCTBA (eca u
pacmumenbHble cO0OWEeCmBa, HCUBOMHbBLL MUP)

JIP 4,10, 18
I1P61-1TP610
I1K1.2

IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHNE MPAKTHYECKOT0 3aHATHSA: 2

IpakTuyeckoe 3anaTHe 16: PereHne npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJJaHUN 10 2

COXPAHEHHUIO MPUPOJHBIX PECYPCOB CBOETO PErOHA POKUBAHUS

*B ToM 4uncye Ha BLIOOP 00pa30BaTeJbHOI OPraHU3anMu:

Jna npodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00beKTOM u3yueHus ‘“J)KMBOTHBIE” Mpeanaraercs

MIPAKTUKO-OPUEHTUPOBAHHOE PACUETHOE 33JIaHUE 10 OIICHKE PHIOONPOIYKTUBHOCTH BOJOEMOB
Tema 4.5. Bausinue | OCHOBHOe coJlepKaHue 10 OK 01, OK 02, OK 04
COLMAIBHO- Teopernueckoe o0yueHue: 4 OK 07
3KO0JOIrHYeCKHuX 310poBBE U €ro cocTaBisitonue. akTopbl, MOJOKHUTEIBHO U OTPULIATEIBHO BIMSIONIUE HA 2 JIP 4, 10, 18
(¢axkTopos Ha OpraHusM uesnoBeka. BpeaHsie mpuBbIYKY: TOCTHeACTBUS U podunaktuka. [Ipodbnema [1P61-ITPG10
30POBbE Y€J0BEKA | TCXHOTCHHBIX BO3CHCTBHIA HA 3JJOPOBBE UEIOBEKA (JIEKTPOMATHUTHBIC TIOJIs, OBITOBAST XUMMUS, [1K1.2

M30BITOYHBIC IIYMBI, paualus 1 T.11.). AJanTaiuys opraHu3Ma uyeioBeka K gpakropam

OKpY>KaroIen cpeibl. 3aluTHBIE MEXaHU3Mbl OpraHu3Ma YesioBeKa. 370pOBbE U

paboTOCTIOCOOHOCTD.

[Tpunnune! hopMupoBanust 370poBbecOeperarIiero nopeacHus. u3znyeckas akTUBHOCTD U 2

310poBbe. ['pynnbl 310poBbsi. OCHOBBI 3aKaauBaHUs. BHOXHMHUYECKHE aCTIEKThI palluOHATBHOTO

nutanus. [IpaBuia 6€30macHOro0 UCMOJIb30BaHUSI OBITOBBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB

IIpakTHYyeckue 3aHATHA: 4

IpakTuyeckoe 3ansaTue 17: OnpeneneHne CyTOYHOTO PAIIMOHA TUTAHUS 2

IpakTuyeckoe 3anaTue 18: Co3nanne MHIWBUIYAIBHONW MAMSTKU IO OPraHU3aluN 2

panoHaATBHOM (PU3NYECKON aKTUBHOCTH

IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIeP:KaHUe JIA0OPATOPHOI0 3aHATHS 2

JlaGoparopHas paboTa 1o BeIOOpY 00pa30BaTEIbHON OPraHU3AINHN:

JlaGopaTopHas padora S5 «YMCTBeHHast pabOTOCIIOCOOHOCTHY

OBrnazneHue MeToaMu OIpeIelIeHHsI TOKa3aTenel yMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHNE
MOJIYYEHHBIX PE3yIbTaTOB U ()OPMYJIMPOBAHHE BBIBOJIOB (MMCHBMEHHO) C UCITOJIb30BAHUEM
HAyYHBIX TIOHATUN, TEOPHUI U 3aKOHOB

JlabopaTopHasi padora 5 «BiusHue abrnotudyeckux (GakTopoB Ha 4yeaoBeKa (HU3KUE U BHICOKHE
TEMIIEPATYPHI)»

W3ydyeHne MexaHH3MOB aJlanTallii OpraHu3Ma 4eJoBeKa K HU3KUM M BBICOKMM TeMIIepaTypam 1




00BSCHEHHE MOTYyYEHHBIX PE3yIbTaTOB U (POPMYITUPOBAHHUE BHIBOIOB (TMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TECOPUN U 3aKOHOB

*B ToM 4ncie Ha BLIOOP 00pa3oBaTeIbHOI OPraHnu3alnu:

B kauecTBe TpUIrrepoB CHUXAKOIIMX PA0OTOCIIOCOOHOCTh UCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
npoeccHoHaAIbHOM IeATENbHOCTH: IIIyM, TeMIeparypa, dusnyeckas Harpy3Ka u T.1I.

KonTpoJubHas pabora 4: TeopeTnueckue acieKThbl SKOJIOTHH 2
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepPKaHMe (COePKAHNE TPUKJIATHOT0 MOXYJIs)
Paszngea 5. Buosiorus B :Ku3HHU 8
Tema 5.1. Conepxanue 4 OK 01, OK 02, OK 04
buorexnonorun B | TeopeTnueckoe o0yueHue: 2 OK 07
KU3HU KAXK10I0 buotexHonorus kak Hayka U mpou3BoACcTBO. OCHOBHBIE HAPABJICHUS! COBPEMEHHON 2 JIP 4, 10, 18
O6uoTexHoaoruu. Meroipl 6MoTeXHOIOIHMU. OOBEKTH OMOTEXHOIOTUU. DTHKA [IP61-11P610
OMOTEXHOJIOTMYECKUX M TeHETHYECKUX dKCIepuMeHToB. [IpaBuiia morucka u aHaam3a I1K1.2
OMO3KOJIOrMYECKONH HHPOPMALIMHU U3 Pa3IMYHbIX HCTOYHHUKOB (Hay4yHasi 1 y4eOHO-HayuHas
JUTEepaTypa, CpeAcTBa MaccoBol nHGopManuu, cetb IHTEpHET U Apyrue)
IIpodeccHnoHaTBbHO-OPHEHTHPOBAHHOE COleP/KAHME MPAKTHYECKOI0 3aHATHUS: 2
IIpakTuyeckoe 3ansitue 19: Keiicel Ha aHanmm3 MHPOPMALIMU O HAYYHBIX TOCTHKEHUSAX B 001aCTH
TeHETUYECKUX TEXHOJIOTHH, KJICTOUHOM MH)XKEHEpUH, NMUIIEBbIX OMOTEXHOJIOIMi. 3ammuTa Keifca:
IIpe/ICTaBICHNE PE3YJIbTAaTOB PEIICHUs KeMCOB (BBICTYIIEHUE C MPE3EHTaIUEeH )
Tema 5.1 o0s3aTenbHa 17151 U3YUYEHUs CTYIEHTaMM BceX Ipodeccuil/cnenuaibHOCTen
Tema 5.2.3. Conepxanne 4 OK 01, OK 02, OK 04
buoTexnooruM 1 | [pakruyeckune 3aHATHN: 4 OK 07
pacTeHms IIpakTnueckoe 3ansaTue 20: Pa3BuTie OMOTEXHOJIOTUI C UCIIOJI30BAHUEM PACTEHUH, 2 JIP 4,10, 18
IPUMEHEHHE IPOTYKTOB OMOTEXHOJIOTMHU B )KU3HHU YEJIOBEKa, MOMCK U aHAJIU3 HHPOPMALIUHU U3 T1P61-TIP610
Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTeparypa, CpeacTBa MacCOBOI TK1.2
uHpopmanuu, cetb IHTEpHET U apyrue)
Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH OMOTEXHOJIOTHI C UCIIOJIb30BAHUEM pacTeHuH (110
rpynmam)
IIpakTHyeckoe 3ansaTHe 21: 3amura keiica: [IpencraBnenne pe3ysIbTaToB pelIeHUs KEMCOB 2
(BBICTYILJIEHUE C NIPE3ECHTALUEN)
Pa3znen 6. buojdkoJjiornueckue uccjae10BaHUA 14 OK 01, OK 02, OK 04
Tema 6.1. OcHoBHoOe coJep:KaHue 4 OK 07
OcnoBuble MeTOAbI | Teopernyeckoe 00yUeHHE: 2 JIP 4,10, 18
0nodK0IOrH4ecKuX | Hayunslii MeTo. MeTo bl GMOIKONOTHIECKHX MCCIIEIOBAHMIA: TI0JIEBHIE, Ta00PaTOPHBIE, 2 EEGI 12'HP610

HCCIIeI0BAHMI JKCIIEPUMEHTAIbHbIE. MOHUTOPUHT OKPY’KAIOIIEH CPEbl: JIOKAIBHBIN, PETHOHAIBHBIN U




r7100aIbHBIH
MeTop! moncka, aHanu3a 1 00paboTk HH(GOPMAIIMK O TPOCKTE B PA3IMYHBIX HCTOUHUKAX

JlaGopaTopHbIe 3aHATHSA: 4

ITocraHoBKa LienH, 3a/1a4, BHIABM)KEHNUE THIIOTE3bI, IPOBEJEHUE SKCIIEPUMEHTA I10 ONIPEAEICHUIO 4

ONTUMAJIBHBIX YCIOBUHN AJI pOCTa U (PU3UOIOTUYECKON aKTUBHOCTH JIPOIIKEBBIX KIETOK.

BrrsiBiieHrE 3aKOHOMEPHOCTEH, (POPMYITMPOBAHUE BHIBOJIOB U ITPOTHO30B.

JlaGoparopHas paboTa 1o BeI0OpY 00pa30BaTEIbHON OPraHU3aluU:

JlabopaTopnasi paGora 6

Bnusinue TemnepaTypsl Ha pocTa U (PU3HOJIOTHYECKYIO0 aKTUBHOCTD IPOKKEBBIX KIETOK

JlabopaTopnasi paGora 6

Brnusinue yriieBofoB Ha pocTa v (pU3MOJOTHYECKYI0 aKTUBHOCTD IPOKKEBBIX KIETOK

JlabopaTopnas padora 7

CoueranHoe BIUsSHUE TEMIIEPATYphl U YIIIEBOJOB HA POCTa M (PU3UOIOTUYECKYIO aKTUBHOCTD

JPOKIKEBBIX KIETOK
Tema 6.2. | OcHOBHOE co/lepKaHNe 10
bunoskosornvyeckn | [lpakTuyeckoe 3aHsATHE 2
i IKCIIepUMEHT 0O0630p TeM y4eOHO-HCCIeI0BATEIbCKIX MPOESKTOB. BIOOp yueOHO-HCCIIeI0BaTENBCKOTO MPOSKTa 2

U3 npeanoxkeHHpix. DopMupoBaHre KOMaHAbl IPOEKTa. AITOPUTM BBITIOJIHEHUS TIPOEKTA.

Kaxxnas rpymnmna BeIOMpaeT oAMH U3 BApUAHTOB yU€OHO-UCCIIE10BATEIbCKUX TPOEKTOB!

1. Ouenka kauecTBa aTMOC(EepHOTo Bo3Iyxa

2. OrmeHka Ka4ecTBa IMMOYB METOJIOM (PUTOTECTHPOBAHHUS

3. OueHka KayecTBa BOJ| TOBEPXHOCTHBIX BOJIOEMOB 110 OPraHOJIENTHYECKUM U (PU3HUKO-

XMMHYECKUM CBOMCTBAM

4. Bnuszue ITAB Ha pocT u pa3BUTHE CEMSH BBICIINX PaCTEHUH

5. BrnusHue coneBoro 3arpsi3HEHUs Ha pOCT U Pa3BUTHE CEMSH BBICIINX PacTEHUIN

IIpakTnyeckoe 3ansaTHe 22.

Ilepewiti sman 6vlnoaHeHUs NPOEKMA:

O6ocHoBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrlsiBieHne mpo0ieMbl ncciie0BaHMs,

dhopmynupoBaHue TUIIOTE3bl. BEIOOP MeT010B nccaenoBanusi. Beibop Touek oT6opa mpob Ha

TeppUTOpUn MccaenoBanus. [loctanoBka 1enei u 3aaa4 uccnenosanus. OnpeneneHue GopMel

MIpe/ICTaBICHMsI pe3yJIbTaToB HccieaoBaHus. OnpeaeneHre 3TarnoB U COCTaBICHHE IIaHa

HCCIIEIOBaHMS

IIpakTHyeckue 3aHATHSA 6

IIpakTuueckoe 3ansatTue 23. Bmopoii sman 8vlnoiHeHus: npoekma. TOAr0TOBKa HEOOXO0AUMOM 2

MOCYIbI M MaTepHaia Ui SKCIIEpUMEHTa, POBEICHUE YKCIIEPIMEHTA, TEPUOINIECKast MPOBEPKa
TEUEHHs SKCIIepHUMeHTa/ cOOp MaTepuaia B BRIOpaHHBIX TOUKax 0TOOpa npod




IIpakTuyeckoe 3ausiTue 24. Tpemuu oman 8blnoIHeHUs npoexma. NOJTy4YeHUE EPBUYHBIX
AKCIIEPUMEHTAIBHBIX JIAHHBIX, IPOBEACHUE CTATUCTUYECKON 00paOOTKY MOJIYICHHBIX JaHHBIX

IIpakTnyeckoe 3ausiTue 25. Yemsepmoiil oman 8blnoHeHUs NPOeKma.: BbIABICHUE 2
3aKOHOMEPHOCTEH, (OPMYTUPOBAHKE BHIBOJIOB U IPOTHO30B, OIIEHKA KAaueCTBa UCCIIEAYEMOT0
00BEKTa MO pe3yabTaTaM OMOIKOJIOTHYECKOr0 aHaIHN3a
IlpakTHYeckne 3aHATHS 2
IIpakTnyeckoe 3ansTHe 26
3amura npoekra. [IpencraBieHre pe3yibTaTOB BHIIOJIHEHUS y4eOHO-UCCIIE0BATEIbCKUX 2
MIPOEKTOB (BBICTYIUJICHUE C Mpe3eHTaIEeH)
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6
Bcero: 144




Temot peqhepamos (00Kk1a008), UHOUBUOYATILHBIX NPOEKNLOB

- Kiterounas teopust crpoeHust opranu3MoB. VcTopus 1 COBpEMEHHOE COCTOSIHME. -
Hacnencrennas nHpopmanus 1 rnepeiaya €€ U3 MoKOJICHUs B IOKOJICHHE.

- IpamaTudeckue CTpaHMIbl B UICTOPUH PA3BUTHS T€HETHUKHU.

- 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 MTPEACTABICHUS O MEXaHU3MAaX U 3aKOHOMEPHOCTSX 3BOJIOLHH.

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

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

- Bo3zelicTBue yenoBeka Ha MPUPOy Ha PA3IMYHBIX 3Talax pa3BUTHS YEIOBEUYECKOrO
oOuiecTna.

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

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

- Buramunsbl, ¢epMeHTB, TOPMOHBI U HX poJib B opraHuszMe. 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.

- BunoBoe u skonoruueckoe pasHooOpa3ue OMOLEH03a KaK OCHOBA €r0 YCTOMYHMBOCTH.
[loBbIIeHHE NOPOAYKTUBHOCTH (OTOCHHTE3a B HCKYCCTBEHHBIX HSKOJOTHYECKUX
CUCTEMAX.

- Pa3nnuHble 5KOJOrMYECKHe NMUpaMuAbl U COOTHOIIEHUS OPraHM3MOB Ha KaXJAOW HX
CTYIICHH.

- [Iytu noBeIIeHUs1 OUOIOTMUYECKOIN MPOTYKTUBHOCTH B UCKYCCTBEHHBIX IKOCHCTEMAX.
- Ponb mpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX 3KOJOTMYECKUX OpPraHM3aluil B COBpE-
MEHHBIX Pa3BUTBIX CTPAHAX.

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

- OnacHocTh T00aNbHBIX HapylIeHUH B Ouocdepe. O30HOBBIE «IBIPBI», KUCIOTHBIE
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 Oumosoruueckas poib (omnpeneneHue xonuuectBa ButamuHa C B
JIMMOHE)

- 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

Jns peanuzaruu padboueit mporpamMmbl yaeOoHou auciuiinabl O/].13 «buomorusy»
MPUMEHSIOTCS CIEAYIOUIEe 00pa3oBaTeIbHbIE TEXHOIOTHUU:

- mpoOJIeMHOE O0y4YEHHE;

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

- ”TH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;

- 3I0pOBbecOEperarone TEXHOJIOTHH.

3.2. TpeOoBaHNsl K MUHUMAJLHOMY MATEPUAJbHO-TEXHHYECKOMY 00ecredeHnI0
Peanuzauus yueOHON JUCHUIUIMHBI TPEOyeT HaNM4Uns y4eOHOro KaOMHEeTa XMMUU.
O6opynoBaHue yueOHOro kabuHeTa:

- I0CA/I0YHBIE MECTA 10 KOJMYECTBY CTYAECHTOB;

- pabouee MecTO MpenogaBaTeis;

- TUJAKTUYECKUIM KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUH 1O JUCIUIUINHE;

- MyJIbTUMEUNHBIC CPEACTBA OOYUECHHUS IO JUCIUTUINHE;

- 000pyZI0BaHUE ISl TPOBEJICHUS BCEX BUJIOB TaOOPATOPHBIX pabOT U MPAKTHUECKUX
3aHATHI

TexHrYecKue cpeicTBa 00yUEHUS:

- KOMITBIOTEP C JIMIIEH3UOHHBIM MPOrPAMMHBIM 00€CTICUEHUEM;

- MyJbTUMEIUATIPOCKTOP;

- DKpaH.

3.3. UnpopMaunoHHoe odecneyeHue 00yueHust

Ilepeyens  pexoMeHayeMbIX  Y4eOHbIX  u3aaHuii, HMHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPHI

OCHOBHbIEC UCTOYHUKH:

1. benses JI.K., Hemmmmur I'M., Kysnemoa JI.LH. m nap. buonorus (6a3oBblii
ypoBeHnb). 10-11 kiacc. — M., 2019, uznarensctBo «IIpocBemeHue,
JOon0JIHUTENbHBIE HCTOUYHUKHU:
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1. www. sbio.info (Bca Owuonorus.CoBpemeHHass OHOJIOTHS, CTaThbd, HOBOCTH,
OoubMoTeKa).

2. www. window.edu.ru (EauHoe OKHO mocTyma K 0Opa30BaTelIbHBIM pecypcam
HuTepHeTa mo 6uosorun).

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

4. www. biology. ru (buonorus B OrtkpbiToM Komemke.CallT COAEpKUT
AJIEKTPOHHBIN yueOHUK moounoaoruu, On-line TecTsr).



http://www.5/

4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOU

JUCHMUIIIAHBI

KOHTpOJ'Ib H OLCHKaA PE3YyJIbTAaTOB O6y‘{€HI/IH OCYHICCTBIIACTCA IIPCIIOAABATCIICM B

mponecce IMpPOBCACHUA  ITPAKTHUYCCKUX

3aHATUH WU

TECTUPOBAHUS, YCTHOTO OMPOCa, KOHTPOJIBHBIX PaboT.

7a00paTOpHBIX  padoT,

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 KonTtposnbnbie paboTs!
OpraH, OpraHu3M, BU, MOIYIISLHS, P 3, Tembr WHnuBuyaibuble  yueOHbie
IKOCHCTEeMa, OHOIeH03, Onocdepa; 3.1.,3.2,3.3 TIPOCKTDI .
MeTabon3M (0OMeH BemecTB U npeBpanieane | P 4, Temsl :gb POHTAILHBII OHPOC
SHEPIruM), FOMEOCTa3 (CaMOperyJIsius), 41.-45 feane

OrocuHTe3 OeKa, CTPYKTypHasi OpraHu3alus
JKUBBIX CHCTEM, IUCKPETHOCTb,
CaMOPETYJISALIHS, CAMOBOCIIPOU3BEACHUE
(peripoyKiusi), HaCJAEACTBEHHOCTD,
W3MEHYHBOCTbH, SHEPTO3aBUCUMOCTh, POCT U
pa3BuTHE, yPOBHEBAS OpPTraHU3AIINS;

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

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

- BBIICTISITH CYIIECTBEHHBIE PU3HAKU
BHUPYCOB, KJIIETOK MPOKAPUOT U 3YKAPUOT;
OHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHWU3MOB, BHJIOB, OMOTEOIIEHO30B U
9KOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB Y MIPEBPAIICHUS YHEPTUU B KIIETKE,
dboToCHHTE3a, TUTACTUYECKOTO U
SHEPTeTHYECKOr0 OOMEHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OTUIOJJOTBOPEHUS, PA3BUTHS 1
Pa3MHOKEHHUSI, UHIUBUIYATbHOTO Pa3BUTHUS
opranu3ma (OHTOTeHe3a), 00phObI 3a
CyIIIECTBOBaHMUE, €CTECTBEHHOTO 0TOOPA,
BU000pa30BaHusl, MPUCIOCOOICHHOCTH
OpPTaHU3MOB K Cpejic OOMTaHUS, BIUSHUS
KOMITOHEHTOB SKOCHUCTEM, aHTPOIOT€HHBIX
W3MEHEHHH B SKOCHCTEMaxX CBOE MECTHOCTH,
KpYyTrOBOPOTa BEILIECTB U MPEBpALICHUE




sHepruu B Ouocdepe;

KPUTHYECKH OIICHUBATHh WH()OPMAIIHIO
OMOJIOTMYECKOTO COJIEPKAHMS, BKIFOUAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUS U3 PA3TUYHBIX
MCTOYHHUKOB (CpeacTBa MacCOBOM
uH(pOpMaIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHualibl); UHTEPIPETUPOBATH STUUECKUE
aCMeKThl COBPEMEHHBIX UCCIEAOBaHUN B
OMOJIOrMH, MEAULIMHE, OMOTEXHOIOTHH;
paccMaTpHUBaTh TII00ATBHBIC IKOJIOTHYECKUE
po0JIeMbl COBPEMEHHOCTH, (HOPMHUPOBATH 11O
OTHOIIICHUIO K HUM COOCTBEHHYIO MO3HITHUIO;

- pemaTh OMOJIOTUYECKHE 3aa91, COCTABIIATh
TEHOTUITMYECKUE CXEMbI CKPEITUBAHUS JIJIs
pa3HbIX TUIIOB HACJIEJOBaHUS IPU3HAKOB Yy
OPraHU3MOB, COCTaBJISATh CXEMbI MIEpPEHOCa
BEIIIECTB U DHEPTUH B IKOCHCTeMax (1enu
MATaHUS, TUIEBHIC CETH)

- CO3/1aBaTh COOCTBEHHBIE IUCHMEHHEIE U
YCTHBIE COOOIICHNS Ha OCHOBE OMOJIOTUIECKON
uH(OPMAIIUU 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
UCCIIeTyeMbIMU BEIMYUHAMU, OOBSICHEHUS
MOJTyYEHHBIX Pe3yIbTaTOB U (OPMYITUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAyYHBIX
MOHATHUH, TEOPUM U 3aKOHOB;

- BUPYCOB, KJIETOK 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 TIOHATUH: KHU3Hb, KIETKA, TKaHb,

P-1, Tembl
1.1-15

P 2, Temul
2.1.-2.6

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

VYerHbIl onpoc
TectupoBanue,
[IpakTuyeckue paboThI
KoHnTposabHble paboThl
WupuBuayanbHele  yueOHbIE
MIPOEKTHI

OpOHTAIBHBIN ONIPOC
OK3aMeH




OpraH, OpraHu3M, BUJI, TIOMYJISIIHS,
IKOCUCTeMa, OuoleHo03, brnocdepa;
MeTabom3M (0OMEH BEIIECTB U MPEBPAICHUE
SHEPrUM), FOMEOCTa3 (CaMOpEryJIsLus),
OunocuHTe3 OenKa, CTPYKTypHAast OpraHnu3anus
JKUBBIX CUCTEM, JUCKPETHOCTD,
CaMOpETYJISILIMSL, CAMOBOCIIPOU3BECHHE
(penpoayKuus), HacJAeACTBEHHOCTD,
U3MEHYUBOCTb, YHEPrO3aBUCUMOCTh, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3alus

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

- ¢(hOpMHUPOBAHHOCTh YMEHUS 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 criocoObI 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. Mcnonb3oBaTh coBpeMeHHbIe cpeactBa | P 3, Temsl DKCrepTHOEe  HaOJIoJIeHUE
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, KOHTPOJBHBIX PaboT,
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 1.2 IIpoBeneHne BeTepuHapHO-CaHUTApHbIX | P 5 OKcrnepTHOEe  HaAOIIOJIEHUE

MepOHpI/IﬂTI/Iﬁ I TIPEAYHPCIKACHUS
BO3HUKHOBEHHS 00JIe3HEH JKUBOTHBIX

BBITOJIHEHUST J1TAOOPAaTOPHBIX
paboT, KOHTPOJBHBIX PadoT,
BBITMOJIHEHUE TECTUPOBAHUSA
Y IPAKTHYECKUX paboT




