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Pabouass mporpamma yuebnoi mucruruinabl O.13 «BHUOJIOT'US» paspaboTtana Ha
OCHOBE:

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

- @enepanbHOTO TOCYJAPCTBEHHOTO  00pa30BaTENbHOrO  CTaHAApTa CPEIHEro
npodeccuoHanbHOr0 oOpaszoBanus 1o crnenuanbHoctd 36.02.03 3ootexuus ([pukas
Munnpocserienus Poccun ot Ne 546 ot 19 mrons 2023 1.);

- @enepanabHOro rocyJapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAApPTa CPEIHEro OOUIEro
o0pa3oBaHMsI YTBEPKIEHHOIO IMpUKa3oM MuHHCTepcTBa O0Opa3oOBaHMs M HayKu
Poccuiickoii @enepaunn ot 17 mas 2012 r. Ne 413;

- Ilpukasza MunucrepctBa mnpocsemenuss P® or 12 asrycra 2022 r. Ne 732 «O
BHECEHUU M3MEHEHUH B (peiepanbHbIil TOCYIapCTBEHHBIA 00pa30BaTEIbHBIA CTaHAAPT
cpenHero  obmiero  oOpa3oBaHUsA, YTBEPKIEHHBI  mpukazoM MuHucTepcTBa
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413y,

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

-e [Ipukaza MunucrepctBa npocBemieHusi Poccun ot 23.11.2022 Ne 1014 «O6
yTBEpKJIeHUU (enepaabHOl  00pa3oBaTeIbHOM MPOrpaMMbl  CPETHEro  OOIIETOo
00pa3oBaHUs;

- IpUMEpPHON paboueld mporpaMmbl 00UIE00pPa30BaTENbHON JUCHUIUIMHBI «buosorusy»
(6a30BBIii  YypOBEeHB) I TPO(ECCHOHATBHBIX  00pa30BaTEebHBIX  OpraHU3aIui
(omoOpeno Ha 3acenanuu [lemarorudeckoro coBera ®I'BOY IO MPIIO mpotokosiiom
Ne 6/2025 ot «18» anpens 2025 roaa).
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITIPOT'PAMMbBI YYEFHOI
JUCIHUIIVINHBI

1.1 Ob6aacTh npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma yudeOHoOM aucummaunbl OJ1.13 «buonorus» sBISETCS YaCThIO
OCHOBHOU 00pa3zoBaTeabHON MporpaMmbl B cooTBETCTBUM ¢ PI'OC 1o criennalibHOCTH
CIIO 36.02.03 300TexHUS.

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

Vyeonas gucuunnuHa OJ[.13  «buonorus» sBiseTcss y4eOHOW AMCLMIUIMHON
oOs3aTenbHOM  mpeaMeTHoM — obnacth  «EcTecTBeHHO-HayuHble — MPEAMETHD)
(denepaibHOro TrOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa CPEAHEro OOIIero
o0Opa3oBaHUs.

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

Lenbp wu3ydenust aucHUIUIMHBL «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHUE
OOy4arolMMUCS 3HAHUAMU O CTPYKTYpHO-(PYHKIIMOHAIBHOM OpraHu3allii >KHUBbBIX
CHUCTEM pa3HOr0 paHra MU MNPUOOpPETeHHWE YMEHHM HCMNOib30BaTh A3TH 3HAHUS MJis
IPaMOTHBIX JIEHCTBUI B OTHOIICHUH OOBEKTOB KUBOM MPUPOJIBI U PEIICHUS PA3THIHbIX
KU3HEHHBIX MPOOIeM.
3axaum JUCIUIIINHEL:

- OCBOEHHE OOYYaIOIIMMHUCS CHCTEMbl 3HAHUN O OMOJOTHYECKHX TEOpPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIIOTe3axX, TMpaBHJIaX, CIyXKalluX OCHOBOM ISt
(dbopMUpOBaHUS MTPEAICTABICHUIN O €CTECTBEHHO-HAYYHON KapTHHE MUPA;

- 0 MeTOoJax Hay4yHOro MO3HaHMs, CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTAX >KUBBIX
CHUCTEM pa3HOTO YPOBHSI OpraHU3allid, BBIJAIOLUIMXCA OTKPBITHUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUX B OMOJIOTUY;

- ¢popmMupoBaHre y 00yJaIOIMINXCs TO3HABATEIBHBIX, HHTEIIEKTYAIbHBIX 1 TBOPYECKIX
CIIOCOOHOCTEH B Mpollecce aHamu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX
B3IJISIJI0B, UJIEW Y TTOJIXO/I0B K M3YUEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AlINH;



- CTaHOBJICHHE y OOy4YaroIIUXCs OO0Ied KyIbTyphl, (GYHKIIMOHAIBHOW TI'PAMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATh W OLEHUBATH SIBJICHHS OKPYXKAIOIIEro MHpa >KHUBOM
HpUPOABI HA OCHOBAaHUU 3HAHUH U OTBITA, TOTYYEHHBIX MPU U3YYCHUN OUOJIOTHH;

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

- BOCTIIMTaHUE YOEKAEHHOCTH B BO3MOXKHOCTHU TIO3HAHUS YEJIOBEKOM >KHUBOM MPHUPOJIBI,
HEOOXOMMOCTH OEpEKHOTO OTHOILIEHUS K HEH, COOMIONEHUS 3TUYECKUX HOPM TIpU

IMPOBCACHUHA OMOJIOrMYECKUX HCCJIGI[OB&HHﬁ;

- OCO3HaHuc

OCHHOCTHU

OHOJIOTHYECKHUX

3HAaHUU I

MOBBIILICHNSI  YPOBHS

AKOJIOTHYECKOMN KYJIBbTYPHI, 11 POPMUPOBAHUS HAYIHOT'O MUPOBO33PCHHUS,
- IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN ¥ YMEHUHN B TTOBCEIHEBHOM KU3HU ISl OTICHKU

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

OcBoenne conepxkanus ydeOHor mucnuruimael OJ[.13 «buonorus» obecrneunBaer
JOCTIKEHHUE 00YYaIOUMUCS CIEAYIOIINX Pe3y1bmamaos:

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

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

OK 01. BeiOupats
CIOCOOBI pelIeHUs
3ama4y

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

IJIaHUPOBAT MU CAMOCTOSATCIBHO

[TP61 cdopMHupOBaHHOCTH 3HAHUN O
MecTe M poiu OWOJIIOTMH B CHCTEME
HAay4YHOTO 3HAHUA, (PYHKIHOHATHHOU

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

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

TCPMHUHOB U TOHSTHH: KHU3Hb, KJICTKA,

BBITIOJHSATH TaKyIO JESTEIbHOCTH; TKaHb, OpraH, OpraHW3M, BU],
- JIP29 wuHTEpec K pa3IUYHBIM | TOMYJISAIUsA, IKOCUCTEMA, OWOIEHO3,
chepam npodeccuonansHoOM | Omocepa;  merabonmmzm  (oOMeH
NeSITeTbHOCTH, BEIIECTB W TMPEBpAIllEeHHUEe DHEPTUH),
OBilaleHHe  YHHBEPCAJIbHBIMH | TOMEOCTA3 (camoperynsius),
Y4eOHbIMH  TO3HABATEJbHBIMHU | OMOCMHTE3  Oenka,  CTPYKTypHas
JAefiCTBUSIMM: OpraHu3alus KHBBIX CHUCTEM,
a) 0a3oBble JIOTHYeCKHe | JUCKPETHOCTD, CaMOpeTYJISIIHSA,
AeicTBUSA: CaMOBOCIIPOU3BEICHHE

- MP5 CaMOCTOSITENIPHO | (PEMpPOAYKIHs), HACIEIACTBEHHOCTD,
dbopMynupoBaTh U | U3MEHYHBOCTb, HSHEPro3aBUCUMOCTD,
aKTyaJIn3upOBaTh npobieMy, | pOCT W pa3BHTHE,  ypOBHEBas
paccMaTpuBaTh €€ BCECTOPOHHE; OpraHu3aLus;

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




Kiaccuukanuu u 00600IICHHS;

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

- BBIABJIATh 3aKOHOMEPHOCTH U
IPOTUBOPEUUS B

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

OLICHMBATh PUCKU  IIOCIIEICTBUI
JeSITEIbHOCTH;

- MP9 pa3BuBaTh KpeaTHBHOE
MBILLICHHE npu pelLeHun

YKU3HEHHBIX TTPOOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHE
AeHCTBUA:

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

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

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

- MP21 ymeTh nepeHOCUTh 3HAHUS

B MI03HABATENbHYIO u
MPAKTUYECKYIO oOnactu
KHU3HEIeATENbHOCTH;

- MP22 ymMerp WUHTErpupOBaTh
3HAHUS U3 PAa3HbIX MPEAMETHBIX
o0OJacren;

- MP23 BpIgBHUTATHL HOBEIE HJEH,

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

UCIIOJIB30BaHUs B I103HABATEIbHON
Y COLIMAIIBHOW MTPAKTHUKE

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

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

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

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

BEJIMYUHAMU, 00BsICHEHUS
MOJTYYSHHBIX pe3yiabTaToOB u
dbopMynupoBaHUs BBIBOJIOB C

WCIIOJIb30BAHNEM HAYYHBIX TOHSTHH,
TEOPHH U 3aKOHOB;

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




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

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

B o0sacTu LEHHOCTHM HAY4YHOIrO
MO3HAHUS:

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

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

CBOEr0 MeCTa B TOJUKYJIHTYPHOM
MHUpE;

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

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

OBinaseHue  yHMBeEpPCAJbHBIMH
YyueOHBIMH  TO3HABATEJbHBLIMU
JeliCTBHSIMU:

B) padoTa ¢ unopmaumeii:

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

HUHTCPIIPECTALIUTIO I/IH(i)OpMaI_II/II/I
Pa3INIHBIX BUJI0B u q)OpM
MMPEACTaBJICHUA,

- MP26 co3gaBath TEKCTHI B
pa3iIuuHBIX QopMmaTax ¢ Y4eToM

HazHaueHuss  uHpopMamuu  u
LEeNeBON  ayAuTopuu, BBIOMpas
ONTHMAJILHYIO bopmy

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

- MP28 wucnonb3oBath CpelcTBa
UH(GOPMAIIMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

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

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

(GbopMHUPOBATh MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO;

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




B PEICHUN KOIHUTHUBHBIX,

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

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

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

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

-MP4 OBJIAJICHUC HaBBIKAMH
yueOHO-HCCIIeI0BATENbCKOH,
IIPOEKTHOMN u COLIMAJIBHOU
JIeSITEIILHOCTH;

OBianeHue  yHMBepPCAJbLHBIMH
KOMMYHUKATHBHBIMU
JeHCTBUSAMM:

0) cOBMeCTHas J1eSITeJIbHOCTD.

- M35 nmoHuMMaTh M MCIIOJB30BaTh
NpEeUMyIEeCTBA  KOMaHJHOM U
WHIUBUTyaJIbHOU PabOTHI;

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

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

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

OBiaseHue  yHMBepPCAJbHBIMH
pPeryJsiTHBHBIMU J1eHCTBUAMM:

r) IpUHATHE Cce0si W JPyrux
JIoaen:

- M59 npuHuMaTh MOTHBBI U
ApryMEeHTBhl JAPYruX JIIOAEH TMpHu

I1PGS npuoOpeTeHue OTbITa
NPUMEHEHHST  OCHOBHBIX ~ METOJIOB
HAyYHOTO TIO3HAHMS, UCTIOIh3YEMBIX B
OMOJIOTUU: HAOIIOJCHUS W OIHCAHUS
JKUBBIX ~ CHCTEM, TIPOIIECCOB U
SIBJICHHIA; OPTaHU3aI[MK U MIPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMECHTA,
BBIIBUKCHUSI THIIOTE3, BBISBICHUS
3aBHUCHMOCTH MEXIY HCCIICTyeMBIMU

BEJIMYUHAMU, 00BSICHEHHS
MOJTYYSHHBIX pe3yIbTaTOB u
dbopMynupoBaHUs BBIBOJIOB C

WCIIOJIb30BAHUEM HAy4HBIX IOHATHH,
TEOPUH U 3aKOHOB




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

- M61 pa3BuBath CHOCOOHOCTH
IOHMMATh MUD C MO3ULMU JAPYroro
YyeJioBeKa

pe3yNbTaToB

OK 07. B 06.1acTH 3K0/710THYECKOTO I[TP67 chopMHPOBAHHOCTh yMEHUS
CopnelicTBOBaTH BOCIIUTAHMS: [IPUMEHATH IOJYYEHHBIE 3HAHUS AJIA
COXpaHEHUIO - JIP31 c(hOpPMHUPOBAHHOCTh | OOBSICHEHUS OMOJIOTHYECKHX
OKpY’Karoleu 3KOJIOTUYECKOU KYJIbTYpBbI, | IPOLECCOB U SIBICHUH, AJI1 IPUHITHUS
Cpenpl, MOHUMAHUE BIIUSHUS COLMAIBHO- | MPAKTUYECKHUX penieHuit B
pecypcocOepekeH! | SKOHOMHYECKHX IPOLECCOB  Ha | MOBCEIHEBHOM KU3HU C  LEJBIO
10, IPUMEHSATD COCTOSIHUE IPUPOIHON u | obecrieueHust 0E30MAaCHOCTH CBOETO
3HAHUS 00 COLIMAIIBHOW  CpeAbl, OCO3HAHUE | 3I0POBbSI M 3J0POBbS OKPYKAIOIIHUX
W3MCHCHHUU I00ATEHOTO Xapaktepa | fojiel,  COOJIOACHHS  3I0POBOTO
KJIMMAaTa, MPUHIMIBL | SKOJIOTHYECKUX MpooIem; oOpa3a J>KHM3HHM, HOPM TIPaMOTHOTO
OepeKITMBOTO - JIP32  maHuUpoBaHHME U | MOBEACHUS B OKpYyKarolen
MIPOU3BO/ICTBA, OCYLIECTBJIEHUE  JEHUCTBUM B | IPUPOJHOU cpene; IMOHUMaHUE
3pPEKTUBHO OKpYXalollled Ccpele Ha OCHOBE | HEOOXOAUMOCTH HCIIOJIb30BAaHUS
JIEHCTBOBATH B 3HAHUS uenein YCTOHYMBOTO | JOCTUKEHHM COBPEMEHHOI OMOIIOruu
YpE3BBIYANHBIX pa3BUTHS YEJIOBEUECTBA; u OMOTEXHOJIOT U Ui
CUTYyaLUAX AKTUBHOE HENpHUATHE JACHCTBUH, | pallMOHAIBHOIO PUPOIONOIb30BaHUS

MPUHOCSIIMX BpPEI OKPYXaroUIEH

cpene;

- JIP34 ymenue nporHO3WpOBATh

HEONAroNMpUATHBIE HKOJIIOTUYECKUE

MOCJICJICTBUSI  TIPEATNPUHUMAEMBIX

JIEVCTBUM, IPEAOTBPAIATh UX;

- JIP35 pacmmpeHue  omnbITa

JeATETbHOCTH 9KOJIOTHYECKOMN

HAIpPaBJIEHHOCTH;

- MP4 oBmageHne HaBBIKAMH

y4eOHO-UCCIIeI0BATEIBCKOM,

IIPOEKTHOMN 151 COLIMAJIbHOU

JIeATETbHOCTH
IIK 1.6. - JIP6 oco3HaHue cBOUX ITP67 chopMUPOBAaHHOCTH yMEHUS
Opranu3oBbIBaTh KOHCTUTYIITUOHHBIX TIPAB U MPUMEHATH TOJYYCHHBIC 3HAHUS IS
CaHUTApHO- 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U | OOBSICHEHHS OMOIOTHYECKUX
npoduiakTUYeckue | MpaBoOIMOPSJIKa; MIPOIIECCOB M SIBIICHUM, JIJISI TIPUHSATHUS
paboThI O MP43 camOCTOATENBHO COCTABISATH | MPAKTHUYECKUX penieHui B
MIpeyNpPEexACHUIO IUTaH pellieHus: IpoOieMBbl ¢ MOBCEIHEBHOM  U3HU C  LEJbIO
OCHOBHBIX Y4€TOM MMEIOIUXCS PECYPCOB, oOecrieyeHnss ©€30MAaCHOCTH CBOETO
He3apa3HbIX, COOCTBEHHBIX BO3MOKHOCTEN U 3I0pOBbS. M 3/0POBbSI OKPYXArOIINX
MH(EKIIMOHHBIX U MPEANOYTEHU; mofed,  COONIOJEHHS — 3/10pOBOTO
WHBA3MOHHBIX MP49 naBaTh OIIEHKY HOBBIM obpaza JKW3HH, HOPM TPaMOTHOTO
3aboneBaHui CUTYaIUsIM, BHOCUTh KOPPEKTUBBl | TOBEJACHUS B OKpY>Karoleu
CEJIbCKOXO3SIICTBEH | B AESTEIbHOCTD, OLICHUBATH MPUPOIHOMN cpene; MMOHUMAaHHE
HBIX KUBOTHBIX COOTBETCTBHUE PE3YNIBTATOB IENIAM; | HEOOXOAMMOCTH HCIIOJIb30BAaHNUS

MP50 Bnasers HaBbIKaMU JOCTHKEHUI COBPEMEHHOUN Onosioruu

MO3HABATENBHON peIeKCUH KaK u OMOTEXHOJIOTHiA JUTSt

OCO3HAHUS COBEPIIIAEMBIX
NEUCTBUI U MBICIUTEILHBIX

panrOHAJIBHOI'O0 MPpHUPOAOITI0JIB30BaHUA




MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUHN

OcBoenne conepxanust ydeoHot nucuumuimael OJ[.13 «buonorus» obecneunBaer
JTOCTIKEHHUE 00YJaIONUMUCS CIAEAYIOMINX JAUUHOCHHBIX PE3YIbHAMm06 60CHUMAHUA.
JIP4 TlposiBnsronuii 1 AEMOHCTPUPYIOIINN yBaXKEHUE K JIIOJSM TPYyAa, OCO3HAIOLIUN
IIEHHOCTh COOCTBeHHOTO Tpynaa. Ctpemsmuiics K (GOPMHPOBAHUIO B CETEBOM cpefie
JUYHOCTHO ¥ MPO(EeCCUOHATBFHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO Ciiemar

JIP 10 3aborsamuiicss 0 3aluTe OKPYKaIomIeH cpenbl, COOCTBEHHOW U YYKOU
0e30macHOCTH, B TOM YKclie HU(POBOit

JIP 18 Ilponaranaupyromuii 0XpaHy OKpYXaroliei cpeabl U TOTOBBI y4yBCTBOBATh B
Pa3BUTHH SKOJIOTHYECKOTO T0OPOBOJIbUECTBA

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUIIAHBI
2.1 O0beM y4eOHOI TUCHUILIMHBI U BUbI Y4eOHOH padoThl

Bupx yueOHoi1 padoThI Obnem B
yacax

O0beM 00pa3oBaTe/IbHON MPOrPAMMBbI TUCHUIIIIMHBI 144

B TOM YHCJIE:

OCHOBHOE COICpP/KAHHNE | 102

B TOM YHCIJIE:

TEOPETUYECKOE 00yUCHHE 74

MPaKTUYECKHUE 3aHATUS 24

8 MOM YlucJle KOHMPOJbHble pAOOMbl 6

71a00paTOPHBIE 3aHATHUS 4

npodeccuoHaAILHO-OPUEHTHPOBAHHOE COIePKAHUE 36

B TOM YHCJIE:

TEOPETUICCKOE 00yUCHHE 12

J1a00paTOPHBIE 3aHITHUS 10

MTPAKTUYECKHUE 3aHATHS 14

IIpome:kyTouHasi arTecTanus (3K3aMeH) 6




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

dopmupyembie
KOMIIeTEeHIUH,
HaumenoBanue Copepxxanue yueOHOro Mmareprasa (0CHOBHOe U NPo¢ecCHOHAJIBHO OPHEHTHPOBAHHOE), O0bem IMYHOCTHELE 1
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB
npeaMeTHbIE
pe3yJbTaThl
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nen 1. buosiorus kak Hayka 2 OK 02
Tema 1.1. | Copep:xanHue y4eOHOr0o MaTepUaja 2 [1PG1- I1PG10
Buonorus B | buonorus — Hayka o xwuBoil mpupone. CBsi3u OHONOTUU C OOIIECTBEHHBIMH, TEXHUYECKHUMH U JIP 4, 10,18
CUCTEME HayK JIPYTUMH €CTECTBEHHBIMH HayKaMu, (puiocodueid, penurueid, TUKOH, SCTETUKON u mpaBoMm. Poib
Ouosnoruu B pOPMUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI Mupa. CrucreMa OMOIOTHYeCKUX HayK.
Metonpl 1MO3HAHUS JKUBOM MNpUpoAbl (HAONIOEHUE, SKCIEPUMEHT, OIKUCAaHUE, W3MEpPEHUE,
KJaccu(uKalus, MOJICTUPOBAHNE, CTATHCTUYECKass 00pabOTKa TaHHBIX)
Pasnen 2. 7KuBble cUCTeMbI M HX OPraHU3aNNs 2 OK 02
Tema 2.1. | Conepsxanue y4eGHOro MaTepuasia 2 [TP61- ITPG10
O6mas XKusble cuctembl (OMocHCTEMBbI) Kak MpeaMeT u3ydeHus Omosoruu. OTiMYME JKUBBIX CHUCTEM OT JIP 4, 10,18
XapaKTEPUCTHKA | HeopraHuueckoi mpupozabl. CBoHCTBa GMOCUCTEM U UX pa3HOOOpasue.
JKU3HU YpoBHUM oOpraHuMzali OHOCHUCTEM: MOJEKYJISIPHO-TEHETUYECKUHM, KIIETOUHBIM, OpraHU3MEHHbIH,
MOMYJISIIIMOHHO-BHUIOBOM, YKOCHCTEMHBIN (OMOTeoleHOTHYECKH i), OrochepHbIi
Pa3nes 3 XuMnueckuii cOCTaB M CTPOEHHE KJIETKH 18 OK 01, OK 02
Tema 3.1. Copnepxxanue yuyeOHOIro MaTepuasa 1 OK 04
XuMu4ecKkui XVMMHYECKUI COCTaB KJIETKU. XMUMHUYECKHUE DIIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTH. Bona u I1P61- IIP610
COCTaB KJICTKH. | MUHEpaAJIbHBIC BEILICCTBA. CDyHKuHI/I BOJbI M MHMHEPAJIIbHBIX BCHICCTB B KIICTKE. Hoz[nepmaHHe JIP 4,10,18
Bogna OCMOTHYECKOro OanaHca
1 MHUHEPAJIBHBIC | [IpakTHUYeCKOe 3aHSATHE 1
BCIICCTBA Ne 1 «buonmormyeckas poib MUHEPAIbHBIX BEIIECTB B OOECIEUEHHH IKHU3HEAEATEIHLHOCTH
OpraHU3MOB, MPOSIBJICHNUS ArcOaTaHca MUHEPATbHBIX JIEMEHTOB)
Tema 3.2. Conep:xanue yueOHOTro MaTepuaJia 6
buonornyeckn | benku. CoctaB W cTpoeHHE OCIKOB. AMHHOKHCIOTHI — MOHOMEphI OenkoB. He3ameHuMble
Ba)KHbIE 3aMEHUMbIE aMHHOKHUCIIOTB. AMHUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpHI OEIKOBON MOJIEKYJIbI
XUMHUYECKHE (mepBUYHas, BTOPUYHAsA, TPETUYHAS M YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OENKOB.
COCIMHEHUSA Buonornyeckue GpyHKIMUN OEIKOB.




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

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

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

Tema 4.1.

\ Copnepxxanue y4eOHOIro MaTepuaJa

OK 01, OK 02




OOMEeH BelIecTB
U TIpeBpalieHue
SHEPrUU
B KJIIETKE

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

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

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

Tema 4.2.
buocunres
Oenka

Coaep:xanue yueOHOT0o MaTepHaJia

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

IIpakTH4Yeckoe 3aHATHE

Ne 2 «Pemienue 3amad Ha OMpeaACIICHNUE TOCICAOBATCIbHOCTH HYKIICOTUI0B»

Tema 4.3.
Bupycsl

Conep:xanue yueOHOTro MaTepHaJia

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

OK 04
I1P61- ITPG10
JIP 4, 10,18
I[IK 1.6

KonTposbnas pabora Ne 1 «MosieKysipHbII YPOBEHb OpraHU3alluu >KUBOT0»

Paspnen S. PasMHoKeHHe M1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHNU3MOB

20

Tema 5.1.
Ku3zueHHBIN
LUK KJIIETKU

Conep:xanue yueOHOro MaTepuaJia

Knetounslif UK, UM )KU3HEHHBIN MK KIeTkd. MHTepdaza u mutos. [Ipoueccsl, npoTekaromue B
untepdaze. Pemnmukaums — peakuusst MarpuuHoro cuHresa JIHK. Crpoenune xpomocom.
XpOMOCOMHBIM HabOp — KapHOTHM. JIMIJIOMAHBIA M TalJOWAHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. L{uronornyeckne OCHOBBI pa3MHOKEHHSI M MHAUBHAIYAIIBHOTO Pa3BUTUS OPTaHU3MOB.
Henenune knetkn — muto3. Ctaguu murtosa. [Ipoueccsl, Mpoucxoaiuive Ha pa3HbIX CTausAX MUTO3A.
buonoruuecknii cmpicn mutosa. [IporpaMmmupyemast ruenb KIETKH - alloNTo3

Tema 5.2.
Dopmbl

Coaep:xaHue yueOHOro MaTepuaJia

@DopMbl pa3MHOKEHUSI OPraHU3MOB: 0ecroioe U 1mosioBoe. Buipl 6ecnonoro pa3MHOXKEHHUS: EIeHNe

OK 01, OK 02
OK 04

[1PG1- ITPG10
JIP 4, 10,18
K 1.6




pa3sMHOXEHHUs Ha/IBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE PAa3MHOKEHHE.
OpraHU3MOB HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUEHUE JIJISl CEJIEKIIUH.
[TonoBoe pa3MHOXKEHHE, €ro oTiau4us OoT Oecronoro. Meio3. Cragum wMeiio3a. Ilpomeccsr,
npoucxoasume Ha craausax wmenosa. I[loBenenme xpomocom B wmenose. Kpoccunrosep.
buonoruyeckuii cMbICI U 3HaUeHUE Melo3a. ['amerorenes — npouecc 00pa3oBaHUs MOJOBBIX KIETOK
y *KUBOTHBIX. [10JIOBBIE JKeNe3bl: CEMEHHHUKH U SMYHUKHA. OOpa3zoBaHUE U pa3BUTHE MOJIOBBIX KIETOK
— ramer (cmepMaro3oui, SAHLEKIEeTKa) — clepMmaroreHes M ooreHe3d. OCOOEHHOCTH CTPOEHHUs
ANLIEKIIETOK U criepmaTo3ouaoB. Omnogorsopenue. Ilaprenorenes
Tewma 5.3. Coaep:xaHue yueOHOro Marepuaa 4
NupuBunyansHoe | UaauBuayansHoe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3). Tarlbl
pasBUTHE SMOpPUOHAIILHOTO Pa3BUTHUSl Y MO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TacTPyJALUs, OPraHOTeHes.
OpraHU3MOB [ToctamOproHansHOE pa3BUTHE. THIBI MTOCTIMOPHOHAIBHOTO PA3BUTHS: TNPsAMOE, HE NPSIMOE
(mmunHOYHOE). BnusiHMe cpeabpl HAa pa3BUTHE OPraHU3MOB; (PAKTOPBHI, CHOCOOHBIE BBI3BIBATH
BpOKJEHHbIE ypoicTBa. PocT u pa3zButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHUs: CTPOCHUE
CEeMEHH, CTa/IUU Pa3BUTHUS
Tema 5.4. IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/IepKaHNe (coiep KaHue NMPUKJIATHOT0 MOAYJIA) 6
OcobenHoctu Tkanu xuBOTHBIX. CTpOGHHE OPraHOB U CHCTEM OPTraHOB >KUBOTHBIX. DyHKIIMOHAJIbHAS cHCTEMa
CTpOEHUS U opraHoB. ['omeocTa3 opranusma U €ro MnojJiep>kaHue B IPOLECCE JKU3HEIEATENbHOCTH. 3HAUYECHUE
pa3BUTHSA MPOSIBJICHUS PA3APAKUMOCTH M perynsiuu. [Iporecchl )KU3HEAesITeIbHOCTH KUBOTHBIX. [IprHunHbI
MaKpOOpraHu3Ma | HapylIeHUH pa3BUTHS OpraHu3MoB OpraHsl penpoayKIuH, cTpoeHue u gyHkuun. Mubexkuun u nx
IIPEYNPEXKICHHUE.
IIpakTnyeckue 3aHATHSA 4
Ne 3 Pa3zpaboTka MeHTalbHON KapThl TKAHEH, OPraHOB U CUCTEM OPraHOB MAKPOOPraHU3MOB
(’KUBOTHBIE) C KpATKOW XapaKTEPUCTUKOM UX (QYyHKIUI.
Ne 4 «BupycHble u 0akTepuanbHble 3a001€BaHUsI MAKPOOPTraHU3MOB (KUBOTHBIE). DMUIEMUYECKHUMA
(omm3ooTHUecKui,  snupuUTOTHUECKUi)  mpouecc.  OOmuMe  NPUHIUNBI  UCIOJIb30BaHUS
JIeKapCTBEHHbIX BemecTB. OcoOOeHHOCTH MPUMEHEHHsI aHTHOUOTHKOBY
Pa3nes 6. HacsiecTBEeHHOCTh U M3MEHYMBOCTH OPraHU3MOB 20 OK 01, OK 02
Tema 6.1. Copnepxanue y4eOHOIro MaTepuaJa 4 OK 04
3akoHoMmepHOCT | [IpeaMer W 3aauu reHEeTUKU. PoJb ITUTONOTHHM W SMOPHOJIOTHH B CTAHOBJIICHWH TCHETHUKH. BKitan [TP61- ITP610
Y HACJIEJ0BAHUS | POCCUHCKUX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE T€HETHKU. MeTo/Ibl FTeHeTUKHU (THOPUA0IOTUYECKHA, JIP 4, 10,18

HHTOFeHeTquCKHﬁ, MOJ'IeKYJ'ISIpHO-FGHGTHLIGCKI/Iﬁ). OcHOBHEBIE T'€HECTUYCCKUEC IIOHATHS.
I'eneTnueckas CUMBOIMKA, HCIIOJIB3YEMAs B CXEMAaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HAaCJIeIOBaHMs TPU3HAKOB, ycTaHoOBIeHHbIE [. Menaenem. MoHorubpumHoe
CKpellMBaHUe. 3aKOH eIuHOo00paszus TUOPHUIIOB MEepBOro mokoieHus. [IpaBuiio TOMHUHHPOBAHMS.

3aKkoH PACIICIVICHUA ITPU3HAKOB. TI'mmore3a uncrorel ramer. IloaHOE M HEMOMHOE JOMHUHUPOBAHUEC.




JurunbpuaHoe CKpenBaHue. 3aKOH HE3aBHCHMOI'O HACIEeNOBaHUs MpU3HAKOB. LluToreHeTmueckue
OCHOBBI  JUTHOPHIHOTO  CKpeHIMBaHWs. AHaMM3Upylollee CKpemmBanue. Vcmonp3oBaHue
aQHAJM3UPYIOIIETO CKPEIUBAHUS IJIs1 OTIPE/ICIICHUS TEHOTHITA OCOOH.

HpaKaneCRne 3aHATHSA

Ne 5 Pemenue 3aaa4 Ha onpeCaACIICHUEC BEPOATHOCTH BOSHUKHOBCHUSA HACJICACTBCHHBIX ITPU3HAKOB IIPU
MOHO-, JH-, HOJII/II‘I/I6pI/II[HOM " aHAJIIM3UPYIOLICM CKPCIIMBAHUU, COCTABJIICHUC I'CHOTUIIMYCCKUX CXCM
CKpCIIUBAHUA

Tema 6.2. Conep:kanue y4eOHOT0 MaTepuaJia
CueruieHHOe CueruieHHOE HaclieoBaHue npu3HakoB. Pabota T. Moprana mo crierieHHOMY HacjaeI0BaHUIO TEHOB.
HaCJIeI0BAHHE Hapymienne cuemnneHuss TEHOB B pe3ylbTare KpPOCCHMHTOBEpa. XPOMOCOMHAasi  TEOpHs
IIPU3HAKOB HacieacTBeHHOCTH. ['eHeTnmueckue kapThl. ['eHernka mosia. XpOMOCOMHOE ONpENESeHUE IoJa.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOrameTHeie U rereporameTHsie opranu3mel. HacnenoBanue
IIPU3HAKOB, CLICTICHHBIX C M10JIOM
IIpakTH4yeckue 3aHATHS
No 6 Pemienue 3agau Ha onpeneseHne BEpOSITHOCTH BOSHUKHOBEHHS HACJIEICTBEHHBIX TPU3HAKOB MPU
CHIETIJICHHOM HacJIeIOBAaHUU, COCTABICHUE TEHOTUITNYECKUX CXEM CKPEIIMBAHUS
Tema 6.3. Coaep:xanue yue0HOro MaTepHaJia
3aKOHOMEPHOCT | M3MeHUnBOCTh. Buabl M3MCHUMBOCTH: HEHACIICJACTBEHHAs W HACJICACTBCHHas. Poib cpeabl B

N USMCHYHMBOCTHU

HEHACIIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTUKAa  MOAUGUKANMOHHOW  M3MEHYHBOCTH.
Bapuanvonsslii psng M BapuaumoHHas Kpuad. Hopma peakuuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHbIE MpPHU3HAKM W WX HOpMa peakuuu. CBoiHcTBa MOIU(DUKAIMOHHOW HM3MEHUHMBOCTH.
HacnencrBennas, Win IeHOTHIIMYECKasd H3MEHUMBOCTH. KoMOMHATHBHAS H3MEHUHMBOCTH. Melo3 u
MOJIOBOM TMpoIlecC — OCHOBa KOMOWHATHBHOW M3MEHYMBOCTH. MyTallMOHHAS HW3MEHUYUBOCTbD.
Knaccudukanuss myranmii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacToTa W NPUYUHBI MYTaIUH.
Myrtarennble (QakToppl. 3aKOH TOMOJOTHYECKHUX PSIOB B HACIEACTBEHHON H3MEHUHMBOCTH
H. U. BaBunosa

IIpakTHYeckHe 3aHATHA

Ne 7 Pemrenue 3a/1a4 Ha ONpeeTICeHUE BEPOSITHOCTH BO3SHUKHOBEHHS HACTIECTBEHHBIX MPU3HAKOB MPH
pPa3IMYHBIX TUIAX B3aUMOJEHCTBUSI T€HOB, COCTABJICHNE T€HOTUITMYECKUX CXEM CKpeIIUBaHUs

Tema 6.4.
I'eneTuxka
qeJIoBeKa

Conep:xanue yueOHOTo MaTepuaJia

I'enetuka demoBeka. Kapuotunm  dyenoBeka. (OCHOBHBIE  METOJIBI T€HETHMKH  YEJIOBEKa:
reHeaJIOTHYECKUH, OJIM3HELOBEII, IIMTOr€HETHYECKHIA, OMOXMMHYECKUH, MOJIEKYJIIPHO-
reHetudeckuii. COBpEMEHHOE OmpeNeleHHe TEHOTHUIIA: TOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHIUpPOBaHWEe, B TOM uucie ¢ mnomompbio [I[[P-ananm3a. HacnencrBeHHbsie 3a0oeBaHus
YeNoBeKa: TeHHbIe 0O0Je3HU, OOJE3HU C HACIEACTBEHHOW MPEeApacloiIOKEHHOCThIO, XPOMOCOMHBIE
6ose3an. ComaTudeckue W reHepaTuBHbIE MyTanuu. CTBOJOBBIC KIETKH. [IpHHIMIBI 370pOBOTO




o0pa3a »U3HH, TUArHOCTUKH, NPOQUIAKTUKA U JIEYEHUsS TeHeTHYecKux Ooise3Hei. Memuko-
FEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIMUIIMHCKON TE€HETUKH B MPEAOTBpAILCHUU
Y JICYCHUH T€HETHUYECKUX 3a00JIeBaHMI YeIoBeKa

HpaKaneCRne 3aHATHSA

Ne 8 «CocraBneHue 1 aHaJIu3 pOIOCIOBHBIX YEJIOBEKAY

KonTpoabnas padora Ne2 «HacnencTtBeHHOCTh U K3MEHYMBOCTb OPTaHU3MOBY

N

Pa3zgen 7. DBOJIONMOHHAA OMOJIOTUSA

oo

Tema 7.1.
DBOIIOIMOHHAS
TEOpHS U €€
MECTO B
OHOJIOruHU

Copep:kanue y4eOHOIro MaTepuaa

[Ipeanoceliky BO3HMKHOBEHHUS 3BOJIOLMOHHON TEOPHHM. DBOJIOLMOHHAA TEOpUs M €€ MECTO B
Ouosiornu. BrusHME 5SBOMIONMOHHON TEOPHMM Ha pa3BUTHE OWOJIOTMM W JPYIHX HayK.
CBugerenbcTBa 3BOJOUMU. [laneoHTonormyeckue: MOCIENOBATEIbHOCTh IOSABICHHUS BHUAOB B
MAJIEOHTOJIOTUYECKOH JIeTonHCcH, iepexoanbie ¢popmbl. bruoreorpaduueckue: cX0ACTBO M pa3ndue
dayHn u Qrop MaTepuKoB M OCTPOBOB. DMOPHUOIOTHYECKHE: CXOJICTBA M PA3NIU4YUsi AMOPHOHOB
pa3HbIX BUAOB IO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: T'OMOJIOTMYHBIE, AHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO MEXaHH3MOB
HACJIC/ICTBEHHOCTH W OCHOBHBIX META0OJIMYECKHMX IyTed Yy BCEX JKHMBBIX OPraHH3MOB.
OpommonronHas teopust Y. Japsuna. [Ipennocbuiku BO3SHUKHOBEHHUS 1apBUHU3MA. J[BHKYIIME CUJIIBI
9BOJIIOLIMM BUJOB 10 JlapBuHY (M30BITOYHOE pPA3MHOXKEHUE IMPU OrPAaHUYEHHOCTH PECYPCOB,
HeolpeesEHHasi U3MEHYMBOCTb, 60pb0a 3a CyLIECTBOBAaHHE, ECTECTBEHHBIH 0TOOD)

Tema 7.2.
MukposBOIOLUSA

ConepxaHue y4eGHOro MaTepuaJjia

Cunterndeckas teopust sBomouuud (CTD) um e€ OCHOBHBIE NOJOXKEHUSA. MMHKpPOIBOIIOLHS.
[Tonmynsimus kak enuMHUIA BUAa W 3BOIMIONUHU. J[Brkymme cuiibl ((pakTOphI)IBOIIOLMU BHIIOB B
npupoje. MyTalMoOHHBIA Mpolecc U KOMOMHATHUBHAsE M3MEHYMBOCTh. [lONyssiiMOHHBIE BOJHBI U
npetid renos. M3onauus u murpanus. EctectBeHHbINH 0TOOpP — HaNpaBIsAOLUN (GaKTOp 3BOJIOLUU.
®opmbl ecTecTBEHHOTo 0TOOpa. IIpucnocoGieHHOCTh OpPraHM3MOB Kak pe3ysbTaT 3BOJIOLMH.
[Ipumepsl mpucnocobseHuit 'y opranuzMoB. Apomopdo3bl U uauoazantanuu. Bun u
BunooOpa3oBanue. Kpurepun Buma. OcHoBHble (OpMBI BHUA000pa30BaHMS: TIeorpapuueckoe,
9KOJIOTHYECKOE

Tewma 7.3.
Maxpo3BomtoLus

Conep:xaHue yueOHOro MaTepuaJia

MaxkposBomtorusi.  PopMbl  3BoNOLMM:  (UIETHYECKas, JAUBEPreHTHas, KOHBEpreHTHas,
napauienpHas. HeoOpatuMocTh 3BONTIOIMN

HpaKTl/l‘IECKOB 3aHsATHEC

Ne 9 «CpaBHeHue BHJIOB 10 MOP(OIOTHIECKOMY KPUTEPHIO»

OK 01, OK 02
OK 04

I1P61- I[1P610
JIP 4, 10,18

Pa3nes 8. Bo3HMKHOBeHHMe M Pa3BUTHE KU3HH Ha 3emuie

10

Tema 8.1.

\ Coaep:xanue yueOHOro MaTepuaJia

OK 01, OK 02
OK 04




3apoxJIeHue |

HOHayLIHI)IC OpeACTaBJICHUA O 3apOKACHUUN KHU3HU. HaquLIe THUITIOTE3bl BOBHUKHOBCHUS XU3HU Ha

I1P61- I1P610

pa3BuTHE XHU3HHU | 3emie: a0HMOreHe3 M MaHCIepMHs. XUMHUYecKas HBOJIONUSA. AOHOTCHHBIH CHHTE3 OpPraHHYECKUX JIP 4, 10,18
BEIIECTB H3HEOPraHUYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKOW HBOJIIOLUU. [IK 1.6
Hauanbnbie stanel 6uosnornveckoii sBomorun. I'unoreza PHK- mupa. ®opmupoBanre MmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MpOTOKJIeTKU. [lepBbie kieTku u ux sBoitouusa. DdopmupoBanHue
OCHOBHBIX I'PYIIII )KUBBIX OPIraHU3MOB.
PazButue xu3Hu Ha 3emiie 1o spaM U nepuonaMm. Karapxel. Apxelckas WU MpOTEPO30HCKasi IPbI.
[Taneosoiickas 3pa u e€ MEepUOAbl: KEMOPHICKHI, OpPAOBUKCKUH, CHIYPHICKUH, IEBOHCKHM,
KaMEHHOYTOJIbHBIN, MepMcKuid. Me3o30iickast 3pa U €€ NepUuojbl: TPUACOBBIM, IOPCKUN, MEIOBOM.
KaitHo30¥icKas 3pa U €€ Mepuobl: NaJeOreHOBBIM, HEOTCHOBBIN, AHTPOIIOT€HOBBIN. XapaKTEePUCTUKA
KJIUMaTa U Fe€0JIOTHYECKUX MPOIECCOB
Tewma 8.2. Coaep:xanue yueOHOTro MaTepHaJia
Cucrema CucremMa OpraHM4ecKoro Mupa Kak OTpakeHue 3BOMIONHUH. OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpPraHu4ecKkoro | opranu3mMoB. OCHOBHBIE 3Talbl BONIONHMUA PACTUTENBHOTO W JKMBOTHOTO MHpa. ApoMop¢o3bl y
Mupa pacteHuii u )kuBOTHBIX. [losiBIEeHNE, paclBeT U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB
Tema 8.3. | Conep:kanue yueOHOro MaTepuajia
ITpoucxoxaeHn | DBomtouus dYeloBeKa. AHTPOMOJOTHS Kak Hayka. Pa3BuTHe MNpeacTaBIeHH O MPOMCXOXKIECHUU
€ 4YeloBeKa — | yesoBeka. MeTonbl U3ydeHHs aHTpororeHesa. CXOACTBa M pa3iUyusl 4YeJOBEKAa U JKUBOTHBIX.
AHTPOIIOTEHES. Cucremaruyeckoe TOJOXKEHHE 4yenloBeka. J[Bmkymme cuibl  (pakTopbl) aHTpOIOreHe3a.
OcHOBHBIE HacnencTtBeHHass WM3MEHYMBOCTH M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBINM 00pa3 KHU3HH,
CTaluu W3TOTOBJIEHUE OpYIUN TpyZa, MbIIUIEHUE, peub. OCHOBHBIE CTaAWM U BETBU JBOJIIOLUHM YEJIOBEKA:
DBOJIIOLUU aBCTpaJIONNTEKH, UenoBek yMenslil, YemoBek NpsMoxoaamui, YenoBek HeanaepTanbckuil, Yenosek
YeJloBeKa pasyMHBIH COBpeMEHHOro Tumna. HaxoJku McKomaemMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *KHU3HU, OPYIUSL.
YenoBeueckue packl. OCHOBHble OoOJbIIME pachkl: €BporneouiHas (eBpasuiickas), Herpo-
aBCTPAJIONTHAA (3xBaTOpHanbHas), MOHTOJIOUAHAS (a3maTcko-aMepHuKaHCKas). Yeptor
IpUCIOCOOJIEHHOCTH IPECTaBUTENIEH YeIOBEYECKHX pac K YCIOBMSAM CyIeCcTBOBaHUS. EnuHCTBO
yesoBedyeckux pac. Kputuka pacusma
IlpakTHyeckne 3aHATHA
Ne 10 «IIpucroco6neHHOCTh YesloBeKa K pa3HbIM yCIOBUAM cpefbl. BiusiHue reorpadudeckoit cpebl
Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETOBEKa
Pazgen 9. Opranu3mbl 1 OKpy:KaOIIAS Cpena OK 01, OK 02
Tema 9.1. | Conep:xanue yue6Horo marepuasia OK 04




DKOJI0TUs Kak OKOJOrusl KakK Hayka. 3aJayd M pa3Aesibl 3KOJOTHH. MEeTOJbl SKOJOTMYECKHX HCCIEIOBAHUM. 4 [1P61- I[TP610
Hayka. Cpefbl DKOJOTUYECKOEe MUPOBO33PEHHE COBPEMEHHOTO 4esoBeka. Cpeipl OOMTaHUS OpPraHW3MOB: BOIHAS, JIP 4, 10,18
YKU3HU. HA3eMHO-BO3/1YyIIIHAs, MOYBEHHAS, BHYTPUOpPraHU3MEHHasI. DKOJIOTHYECKHE dakTopsl.
Okonornyeckne | Kmaccudpukamuss skonorundeckux (HakTopoB: aOMOTHYECKHE, OWOTHYECKHE W aHTPOIOTrCHHBIC.
dakTopbl JeiicTBre sK010rn4eckux (akTOpOB HA OPraHU3MbI
AlGuotnueckue (HakTOphl: CBET, TeMIleparypa, BIaXHOCTh. dDoromepuomusm. [IpucmocobnenHws
OpPraHU3MOB K JIEUCTBUIO abnoTHYeckuX (pakTopoB. buonornueckue puTMmsal.
Bbuotnueckue Qakroppl. Buasl OMOTHUYECKMX B3aMMOJEHCTBHIA: KOHKYPEHILMS, XHWIIHUYECTBO.
[TapasuTu3Mm, MyTyanu3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO), aMEHCAllU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKMX B3aUMOACWCTBUI [UIs CYIIECTBOBAaHHMS OPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX
Tema 9.2. Coaep:xxanue yueOHOIro MaTepuaJia 1
OKOJIOTUYECKHE | DKOJIOTHYCCKAE XAPAKTEPUCTHKH MOMysiiuid. OCHOBHBIC MOKA3aTeMH MOMYJSIUA: YHCICHHOCTH,
XapaKTCPUCTHKHU | MIIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaIus. [IMHaAMHUKA YUCIEHHOCTH MOIMYJNSINUA U
HOMYJISIIINH e€ peryssus
IIpakTH4eckoe 3aHsATHE 1
No 11 «lTocué€r nnoTHOCTH NOMyNSIUN pa3HbIX BUJIOB PACTEHUI»
Pa3gen 10. CoobmecTBa M 3K0JOrHYeCKHE CHCTEMBI 18 OK 01, OK 02
Tema 10.1. Copepxanue yueOHOIro MaTepuaa 2 OK 04
CooOmiectBa CoobmiecTBo opranu3MoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS, I1P61- ITPG10
OPraHu3MOB, Tpouueckas (nuimesas). Buabli-nomuHaHThl. CBSI3U B OUOIIEHO3E. JIP 4, 10,18
SKOCHCTEMBI Okonoruyeckue cucrembl  (3kocucremsbl). [lonstne 00 »9KkocucremMe U OHMOreolEHO3E. [IK 1.6
@DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, peayLeHTsl. Kpyrosopor
BEIIECTB U MMOTOK IHEPIHU B 3Kocucteme. Tpoduueckue (MUIIeBble) ypoBHU 3KocucTeMbl. [lumieBsie
nenu U cetd. OCHOBHBIE TIIOKa3aTeNM 3KOCHUCTEMBL: OHOMacca, MNPOIYKIHA. KOJIOTHYECKHE
NUPAMUJIBI:  TPOAYKIMM, UUCIEHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM: YCTOWYHBOCTD,
camoperyssinusi, pazsutue. CyKieccus
IlpakTHyeckne 3aHATHA 2
Ne 12 Pemienue npakTHKO-OPUEHTHPOBAHHBIX PACUETHHIX 3a/laHUM Ha COCTaBJICHHE TPOPUUECKUX
nenei, nupamui 6MoMacchl ¥ YHEPTHH, IEPEHOCY BEIECTBA M SHEPTUU B IKOCHCTEMAX
Tema 10.2. Copnepxanue y4eOHOIro MaTepuaJa 2
[Tpuponuseie IIpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI PEK U 03€P. IKOCHCTEMA XBOMHOTO MJIM IIHPOKOJIUCTBEHHOTO
9KOCUCTEMBI jgeca. AHTPOIIOTE€HHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOosKocucTeMbl. buosnoruueckoe u
XO3MCTBEHHOE 3HAYEHWE arpodKocucreM U ypOoskocucteM. bumopasHooOpasume kak ¢dakTop
ycToiunBocTH 3kocucTeM. CoxpaHeHre OMOIOTHYECKOro pa3HooOpasus Ha 3emiie
Tema 10.3. Conep:kanue y4eOHOT0 MaTepuaJia




buocdepa — VYuenne B. U. Bepnamckoro o Oumocdepe. I'panuiel, coctaB U cTpykTypa Omocdepsl. JXuBoe 2
rio6anpHast BemiecTBo U ero ¢pyHKuu. OcoOeHHOCTH Onocdepsl Kak riao0albHON IKOCHCTEMEBI. J[MHaMUYecKoe
JKOCUCTEMA paBHOBecue U oOpaTHasi cBsi3b B Omocdepe. KpyroBopoTsl BelecTB U OMOT€OXMMHUYECKUE HUKIIBI
3emin HIIEMEHTOB (yriaepoja, a30Ta). 30HaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIN
IIpakTHYecKkHe 3aHATHA 2
Ne 13 Pemenue mNpakTHKO-OPUEHTUPOBAHHBIX pPACUYETHBIX 3a/a4 HA OMNpPEJeNICHHE IUIOIIAIH
HACaXJEHUN JUIsl CHUXKEHMsI KOHIEHTpPAllMW YIJEKHUCIOro rasa B aTMocdepe CBOEro permoHa
PO’KUBAHUS
Tema 10.4. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COIep:KaHue (CoepKaHue MPUKJIATHOTO MOTYJIs1) 1
Bnusnue YenoBeyectBO B Ouocdepe 3emun. AHTpOIOreHHbIE H3MEHEHUsT B Ouocdepe. I[nobanbHbie
AHTPOIIOIeHHBIX | SKoJormueckue mpobnemel. CocyliecTBoBaHME TpuUpoabl U uenoBedecTBa. CoxpaHeHue
(dakTopoB Ha | Omopa3zHooOpa3usi Kak OCHOBAa YCTOWYMBOCTH Owocdeprl. OCHOBa palMOHAIBHOTO YIIPABICHUS
ouochepy MPUPOIHBIMH PECYpPCaMH M UX HCTIONIb30BaHue. JloCTHKeHHsI OMOJIOTUU M OXpaHa IPUPOIbI
IIpakTHyeckoe 3aHATHE 1
Ne 14 «Oxonoruueckue acneKTsl NpopecCHOHATBHOMN e TETLHOCTH
Tewma 10.5. IIpodeccrnonaIbHO OPHMEHTHPOBAHHOE COJAEPKAHUE (COIepPKAHUE TPUKJIATHOTO MOIYJIs1) 1
Bnusiaue 3710poBbe U €ro cocrasisomue. akTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUSIOLUINE HA OPraHUu3M
COLIMATILHO- yenoBeka. [Ipobrema TeXHOTEHHBIX BO3JCHCTBHI Ha 3I0pPOBbE YETIOBEKA (JIEKTPOMArHUTHBIE OIS,
DKOJIOTUYECKHX | OBITOBas XUMHS, W30BITOUHBIC IIYMBI, paguanus ¥ T.N.). AJanTanmus OpraHu3Ma 4YeJoBeKa K
¢dakTopoB bakTopam okpyxkatomel cpenbl. [IpuHiunel GopMupoBaHHUs 370POBbECOEPETAIOIIErO MOBEACHUS.
Ha 3710pOBbE ®uznyeckass akTUBHOCTh U 3710poBbe. I'pymmbl 310poBbsi. OCHOBBI 3aKanuBaHUs. buoxumudeckue
YeJloBeKa aCIeKThl paluoHaibHOrO nuTaHus. IlpaBuia 0e30macHOro MCIOJIb30BaHMs OBITOBBIX MPUOOPOB U
TEXHUUYECKUX YyCTpoHcTB OBnajeHune MeToJaMH OIpeleieHMs] IoKa3aTeiaell  yMCTBEHHOMU
paboTOCIIOCOOHOCTH, OOBSICHEHHE TMOJIYYEHHBIX pe3yiabTaToB U  (OpPMYJIHpOBAaHHE BBIBOJOB
(MMCHPMEHHO) C WCTIOJIb30BaHMEM HAYYHBIX TOHSTHHA, TEOPUH M 3aKOHOB
IpakTHYeCcKOe 3aHSITHE 1
Ne 15 «IIpodunaktuka npodeccnoHaIbHbBIX 3a00JI€BaHUII
JlabopaTopHble 3aHATHS 2
No 5 «Bnusaune abuotmdeckux (HaKTOPOB Ha uUeJOBeKa (HU3KHWE W BBICOKHE TEMIEPaTyphl)»
(B xauecTBe TpUITEPOB CHIDKAIOMIUX PabOTOCHOCOOHOCTh MCIIONB30BaTh YCIOBUS OCYILECTBIICHUS
npodecCHOHANBHOM IS TENIbHOCTH: IIIyM, TeMIepaTypa, pu3nyeckas Harpy3Ka u T.1.)
KonTpoabnas padora Ne 3 «Teopernueckne aCeKThbl SKOJIOTUID) 2
Pa3nen 11. Cesiekunsi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH 8 OK 01, OK 02
Tema 11.1. CoaepxxaHue y4yeOHOro MaTepuasa 2 OK 04
Cenekus Kak Cenekmus Kak HayKa U MpoIlecc. 3apokIeHUEe celeKnu 1 foMectukamnus. Yuenue H. M. Bapunosa o I1P61- ITPG10
HayKa 1 [EHTPax MHOroo0pa3usi U MPOUCXOXKACHUS KYyJIbTYpHBIX pacTeHuid. LleHTpbl NpoucxoxaeHus JIP 4, 10,18




poIecc

JOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

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

Tema 11.2.
OCHOBBI
OHOTEXHOJIOTUHU

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

Tema 11.3.
buorexnonoruu
B JKU3HHU

u ipodeccun

IlpodeccHoHaIbHO OPHEHTHPOBAHHOE CO/lepPKaHMeE (CoaepKaHUe MPUKJIATHOTO MOIYJIsI)

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

HpaKaneCRue 3aHATHSA

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

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

KeHCoB  (BBICTYIUJICHHE

[IK 1.6

Pazgen 12. Peuienue KeicoB B 00,1aCTH OMOTEXHOJIOTHIA

Tema 12.1.1.
buorexnonorun
U JKUBOTHBIE

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

Pa3Butne OMOTEXHOIOTUH C UCTIOIB30BAHUEM J)KUBOTHBIX, IPUMEHEHHUE MTPOAYKTOB OMOTEXHOJIOTHUHU B
JKU3HU YeJloBeKa, NMOMCK M aHalu3 MH(OPMALMU W3 Pa3IMYHbIX MCTOYHHUKOB (HayyHas U ydeOHoO-
Hay4Has JauTeparypa, cpeacTsa MaccOBOM uHopManuy, CEThb WuTepuer

¥ IpyrHe)

IIpakTHYeckHe 3aHATHA

No 18 Keiicel Ha aHanmm3 WHGOPMAIMKM O PAa3BUTUHA OMOTEXHOJIOTHH C HCIIOJIB30BAaHUEM >KHBOTHBIX
(10 MUHU-TPYTIIIaM)
Ne 19  3ammura
C Tpe3eHTanuen)

Keiica: mpeAcTaBlieHWE pe3yJbTaTOB pELIEHUS KeMCcOB  (BBICTYIUICHHE

OK 01, OK 02
OK 04

[1PG1- I1PG10
JIP 4, 10,18
K 1.6

Pa3znea 13. buosiornyeckue uccijieoBaHus B npodeccuoHaIbLHOM chepe

12

Tema 13.1.
OCHOBHEBIE

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEpPKaAHME (COIePKAHNE TPUKJIATHOTO MOTYJIS)

Hayunbiii  meton. Meronbl  OMOSKOJIOTMYECKHX  HMCCICAOBAHUHN: TOJEBBIC, JaOOpAaTOpPHEIE,

OK 01, OK 02
OK 04
I1P61- I1P610




METO/IbI SKCIIEpUMEHTAIbHbIE.  MOHUTOPUHI  OKpPYXKAIOIIeH  Cpedbl:  JIOKaJIbHbIA,  PEruOHAJIbHBIN JIP 4, 10,18
Ouoskojyoruyec | M rIo0anbHBI. MeTOoApl MOMCKa, aHAIM3a U 00pabOTKM HH(OPMAIMK O NMPOEKTE B Pa3TUUHBIX K 1.6
KHX ucroyHukax. [locraHoBKa 1€, 3a/1a4, BBIIBUKEHHUE THIIOTE3bI
uccnenopanuii | JlaGoparopHble 3aHITHSI 2

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

U (U3MOJOTHMYECKOW  aKTUBHOCTH  JPOJOKEBBIX  KJICTOK. BbIsABIEHHE  3aKOHOMEPHOCTEH,

(opMynHpOBaHUE BHIBOJIOB U IIPOTHO30BY.

PaboTe! Ha BEIOOpP IO MUHH-TPYIIIIAM:

1. BnusHue reMnepaTypsl Ha poCT U (PU3UOJIOTUYECKYIO AaKTUBHOCTb JAPOKKEBBIX KIIETOK.

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

3. CoueraHHOe BIIMSHHE TEMIEpaTypbl M YIJIEBOJOB Ha POCT M (PU3HOJIOTMYECKYI0 AKTUBHOCTh

JPOACKEBBIX KJIETOK

IIpodeccrnonabHO OPHEHTHPOBAHHOE COJIEP:KAHME

Tema 13.2. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIsl) 10 OK 01, OK 02
buoskonoruuec | [lpakTnyeckue 3aHATHS OK 04
KU Ne 20 O630p TeM 3KCHEPUMEHTAIBHBIX Y4EeOHO-HUCCICIOBATEIBLCKIX MPOEKTOB. BbIOOp y4ueOHO- 2 ITPG1- I1IP610
9KCIIEPUMEHT HCCIIE/IOBATEIbCKOTO MPOEKTa U3 MPEUIOKCHHBIX. DOPMHUPOBAHUE KOMAHJBI IPOCKTa. AJTOPHUTM JIP 4, 10,18

BBITIOJIHEHUS [IPOEKTA. IK 1.6

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

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

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

Onpenenenue (opMbl MPEACTABICHUS pe3yibTaToB HccieqoBaHus. OrmpeneneHue 3TanoB

Y COCTaBJICHHE IIJIaHA UCCIIEIOBAHUS

JlabopaTopHble 3aHATHS 6

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

HKCIIEPUMEHTA, IPOBEIEHUE IKCIIEPUMEHTA, IIEPUOIHUECKasi POBEpKa TEUEHHUs dKCIIepuMeHTa/ cOop

MaTepuaia B BBIOpaHHBIX TOUKax oTOopa npoo.

Tperuil 5STanm BBINOJIHEHHS MPOEKTA: IIOJYyYEHUE MEPBUYHBIX OKCIEPUMEHTAIBHBIX JIaHHBIX,

MPOBEJICHNE CTAaTUCTUUECKON 00paOOTKU MOTYyYEHHBIX TAHHBIX.

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

IIPOTHO30B, OIIEHKA KaueCTBa MCCIEAYyEMOro 00bEeKTa 10 pe3yabTaTaM OMOIKOJIOTHYECKOr0 aHAIN3a

IIpakTHyeckue 3aHATHSA 2

Ne 21_3ammra npoekra. IlpencraBieHue pe3yiabTaToB BBHINOJIHEHHUS Y4EOHO-UCCIIENOBATEIbCKUX

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




Temot peqhepamos (00Kk1a008), UHOUBUOYATILHBIX NPOEKNLOB

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

- A30T B *HW3HU YEJIOBEKA.

3. YCJOBHUSI PEAJU3AILIMUA PABOYEN TPOTPAMMBI YUYEBHOW
JUCHMUIIIAHBI



3. 1. O0pa3oBaTesibHbIE TEXHOJOTHH

Jns peanuzanuu paboueit nporpammbl yaeOHou mucuuruinabl O1.13 «buomorusy»
MPUMEHSIOTCS CIIEAYIOIINEe 00pa30BaTEIbHbIC TEXHOJIOTHH:

- Mpo0OeMHOe 00yUYeHHUE;

- tuddhepeHIpoBaHHOE O0YICHUE;

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

- TH(POPMAITMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH;

- 3I0pOBbecOeperaronme TeXHOJIOTHH.

3.2. TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAIbHO-TEXHHYECKOMY 00ecredeHn 0
Peanu3zanus yueOHON TUCHUIUIMHBI TpeOyeT HAMYKS y4eOHOTO KaOMHETa XUMHUU.
O6opynoBaHue yueOHOTo KaOuHeTa:

- IOCAJJ0YHBIE MECTA 10 KOJIUYECTBY 00YyUarOLUXCS;

- pabouee MecTO MpenoaaBaTelis;

- TUJAKTUYECKUIM KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUH 1O JUCITUIUINHE;

- MyJIbTUMEUNHBIC CPEACTBA OOYUECHHUS IO JUCITUTUINHE;

- 000pyZI0BaHUE ISl TPOBENICHUS BCEX BUIOB TAOOPATOPHBIX pabOT M MPAKTHUECKUX
3aHATUN

TexHuyeckue cpeacTBa 00yYeHUs:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIICUEHUEM;

- MyJIbTUMEIUATIPOCKTOP;

- BKpaH.

3.3. UnpopManroHHoe odecneyeHue 00yueHust

Ilepeyens  pexoMeHAyeMbIX  Y4eOHbIX  u3aaHuii, MHHTepHeT-pecypcos,
AOMOJIHUTEIbHOM JUTEPATYPBbI

OCHOBHBIEC HCTOYHUKH:

1. IMaceunuk B.B., Kamenckuii A.A., u ap. buonorus (0a3oBsiii ypoBens). 10,11
kiacc. — M., akimonepHoe o0miectBo «M3marensctBo «IlpocBemenue», 2023 T.
JlonoTHUTEIbHBIC UCTOUHUKHU:

1. Hukutunckas T.B. buonorus: kapmanHsblil cipaBo4HUK. — M., 2015.

2. CusornazoB B.U., Aradonosa WN.b., 3axaposa E.T. buonorus. O6mias Ouosorus:
0a3oBbI ypoBeHb, 10—11 kmacc. — M., 2020.

3.CyxopykoBa JI.H., Kyumenko B.C., BanoBa T.B. buonorus (6a30Bblii ypOBEHb).
10-11 xkmacc. — M., 2019.

HNuTepHeT-pecypebl

1. www. sbio.info (Bca Owuonorus.CoBpemeHHass OHOJIOTHS, CTaTbd, HOBOCTH,
OoubMoTeKa).

2. www. window.edu.ru (EnuHoe OkHO nocTyma K oOpa3oBaTelbHBIM pecypcam
HNuTepHeTa no 6MOJIOTHH).

3. www.5 ballov.ru/test (Tect st aOUTYpUEHTOB IO BCEMY IIKOJIBHOMY KYpCy
ouonorun).

4. www. biology. ru (buomoruss B OTtkpbiToM KoJutemKke.CalT CONEPKUT
AJIEKTPOHHBIN yueOHUK moounooruu, On-line TecTsr).

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOMN
JANCHUIIJINHBI

KoHTpoab M omeHka pe3yiabTaToB OOY4YEHHsS] OCYIIECTBIISETCS IMpEnojiaBaTelieM B
npoliecce MNPOBENCHMS] MPAKTUYECKUX 3aHSITHM W J1abopaTopHbBIX  padoT,


http://www.5/

TECTUPOBAHUS, YCTHOI'O OIIPOCA, KOHTPOJIbHBIX pa60T.

Pe3ynbTaThl 0cBOeHHS YUeOHOI
AUCHHILIMHBI

Pa3zgen/Tema

THI olleHOYHBIX
MeponpuATHI

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DK3amMeH

IIK 1.6. Opranu3oBbsIBaTh
CaHUTAPHO-TIPO(YUITAKTHIECKHE
paboTHI MO MPeAYIPEKICHUIO
OCHOBHBIX HE3apa3HBIX,
UHQEKIIMOHHBIX U MHBa3HOHHBIX
3a00JIeBaHUMN CEIbCKOXO03HCTBEHHBIX
KUBOTHBIX

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

DKcrepTHOE HAOIII0IeHHE
BBITIOJTHEHUS
1a00paTOpHBIX pPadoT,
TECTUPOBAHUS H
MPAKTUYECKUX paboT




