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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIVIMHBI OYII.10 BUOJIOT'UA

1.1. OGnacTh NpuMEHEHHUS paboyveii mporpaMMbl

PabGouass mporpaMma AMCHUMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammsel B cootBeTcTBUM ¢ PI'OC CIIO no cnenuansrocty 43.02.16 Typusm u
rOCTENPUUMCTBO.

1.2. Mecto puctuminasl B ctpykrype TITICC3:
OIl. O6uieo6pazoBaresibHas MOATOTOBKA
OVII.10 buonorus

1.3. lenm m 3amaym AUCIUIUIMHBI — TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
JIACIATIIAHBI
B pe3ynbpTaTe 0CBOCHUS TUCIUTUTMHBI O0yUYaIOIIUIACS T0JKEH YMETh:

— TPOBOJAUTH CPAaBHCHHE XWMHUYECKOW OpraHW3allid >KUBBIX U HEKHUBBIX
OOBEKTOB.;

—  CTPOWTH CXEMBI SJHEPIETHICCKOTO OOMEHA U OMOCHHTE3a OellKa;

—  CaMOCTOSATEJILHO MCKATh JIOKa3aTeIbCTBA TOTO, YTO KJIETKA — d3JIEMCHTapHas
JKUBasi CHCTEMa W OCHOBHAs CTPYKTYPHO-(QYHKIIMOHAJIbHAS €IWHUIIA BCEX JKHUBBIX
OpraHU3MOB;

— CaMOCTOATENLHO HAaXOJWTh OTJIWYUS MHTO3a OT MeEHo3a, Ompeaesss
ABOJTFOITMOHHYIO POJIb 3TUX BUJOB JCJICHUS KJICTKHU;

— XapaKTepu3oBaTh CTaJAUM TOCTIMOPHOHAIIBHOTO pa3BUTHS Ha IpUMEpe
YEJI0BEKA,

— pemiaTh TeHETUYECKUE 3a/1a4u;

— pa3duparbcsi B OTUYECKHX  aCIeKTaX HEKOTOPBIX  JOCTMDKCHHH B
OMOTEXHOJIOTHH: KJIOHUPOBAHUH YKHUBOTHBIX M MPOOJIEMax KIIOHHPOBAHUS YEJIOBEKA;

— JIOKa3bIBaTh PABEHCTBO 4YEJIOBEUECKMX pPAac HAa OCHOBAHUM HMX POJICTBA U
CIMHCTBA IMPOUCXOXKICHUS;

B pe3ynbpTaTe 0CBOCHHUS MTUCIUTIIUHBI 00YUYaAIOIIUNACS TOJDKEH 3HATh:

— CTpOCHHE M (PYHKIIUU PACTUTEIIbHBIX U JKUBOTHBIX KIIETOK;

— CTPYKTYPHYIO OPTaHHM3AIUIO0 OPTAHUYECKUX BEIIECTB KICTKU;

— OCHOBHBIE TIOJIOKEHHSI KJIETOYHOUN TEOPHH,

— OCHOBHBIC CTaJUU OHTOTCHE3a Ha TPHUMEpPE Pa3BUTHS ITO3BOHOYHBIX
JKHBOTHBIX;

— OCHOBHBIE BHJIbI N3MEHYHNBOCTH;

— OCHOBHBIC HaIIPaBJICHUA B CCICKIINN paCTeHI/Iﬁ H )KXUBOTHBIX,



— OCHOBHBIC TCOPHUHU IMTPOUCXOKACHUA )KNU3HU HA 3CMJ'IC;

— OCHOBHBIC HCTOPHUYCCKUC SBOJIIOIIMOHHBIC UICH,

— CPAaBHUTCJIBbHYIO XapaKTCPUCTHUKY YCIIOBCKA U IIPUMATOB, CXOACTBO U OTIINYHA.

1.4. KonmuecTBO 4aCcOB Ha OCBOCHUE AUCIIUILIINHBIL:
MakcuManibHOM y4eOHOM Harpy3Kku oOyJaromierocst /2 yaca, B TOM YHCIIE:

— oOs3aTenpHas ayauTopHas ydeOHas Harpy3ka (Bcero) 72 4acoB, W3 HHX

IpaKTHYeCKas MOATr0TOBKA — 38 4acoB.

1.5. Ilmanupyembie

pE3yNbTAThI

OCBOCHUA

00111e00pa3zoBaTeIbHOM

mucouIiuinHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

Kon n IInanupyemsle pe3yJbTaThl 0CBOCHHS AUCHHILINHBI
HANMEHOBaHHUe
dbopmupyembIX OO0uue JucuuniauHapHbie
KOMIIeTeH Ui
OK 01. Beibupatp Jluunble  pe3yabrarhl  goskHBI | [IP6 1. ChopmupoBaHHOCTH 3HAHUHA O
CHOCOOBI PeLIeHHUs OTPaKaTh B YaCTH: MecTe M POl OMOJIOTHH
3a1a4y TPYAOBOI0 BOCIIMTAHMSA: B CUCTEME  HAay4YHOI'O  3HAHWS;
npoeCCHOHATBHOM | - TOTOBHOCTH K TpPYAY, OCO3HaHHE | (PyHKIIMOHAIbHOM IPaMOTHOCTH
JeSITeIbHOCTH LIEHHOCTH MacTepCTBa, TPYJOI00HEe; | YeJIOBEKa JUIsl PELICHUs >KU3HEHHBIX
IPUMEHHUTENBHO K - TOTOBHOCTb K aKTUBHOHU | IpOOIeM.
pa3IuYHBIM nesaTenbHOCTH  TexHosornueckoir U | [IP6 2. CdopmMupoBaHHOCTH yMEHHS
KOHTEKCTaM COLMAJIBHOM HaIpaBJIEHHOCTH, | paCKpbIBaTh cojiep>KaHue
CIOCOOHOCTh MHUIIMAPOBATH, | OCHOBOIOJIATAIOIUX  OMOJIOTHYECKUX
IUIAHUpOBaTb M CAMOCTOATEIBHO | TEPMUHOB U IOHSATHH: JKU3Hb, KIIETKA,

BBITIOJHATH TaKyIO JCATEILHOCTD;
- MHTEpeC K pa3Iu4yHbIM cdepam
po(hecCHOHANTLHOM IS TEILHOCTH,

OsmageHue YHUBEPCATbHBIMU
y4eOHBIMU IMO3HaBaTCIILHBIMU
NIEUCTBUSIMU:

MeranpenmeTHbIe pe3yJabTaTh
JOJKHBI OTpaXaTh:

OsnageHue YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTEJILHBIMU
JEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:

- CaMOCTOSITEIPHO (HOPMYIUPOBATH U
aKTyaJIU3upOBaThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTB CyH_IeCTBeHHI:II\/'I

IMpU3HaK N OCHOBaHHA JIIsL

TKaHb, Opras, OPTraHu3M, BUJ,
MOMYJISIMSI, JKOCHUCTEMa, OUOIEHO3,
ounocdepa; MeTaboIu3M (oOmeH
BEIIIECTB

U TIpeBpallleHue >HEPruH), rOMEeocTa3s
(camoperymsnus), OuocuHTe3 Oelka,
CTPYKTYpHasi ~ OpraHu3alus KHBBIX
CHCTEM, JMCKPETHOCTD,
caMoperyranus,

CaMOBOCITPOU3BEECHUE (PETIPOIYKIU),
HaCJICOCTBCHHOCTD, HU3MCHYHNBOCTS,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasl OpraHu3ausl.

I[TP6 3. CdopmMupoBaHHOCTH yMEHHS

pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIATAIOMIUX  OMOJIOTUYECKUX
TEOPUA W TUIOTE3:  KJIETOYHOW,




CpaBHEHUS, KJIacCU(pUKALIUN u
00001IeHHS;
- OMpeNeNATh WEeNH MACSITeIbHOCTH,

3a/1aBaTh MapaMeTpbl U KPUTEPUU HUX

JIOCTHIKEHHUS,
- BBIABIATH  3aKOHOMEPHOCTH |
MPOTHBOPEYHUSI B pPacCMaTpPUBAEMBIX
SIBJICHHUSAX

- BHOCHTD KOPPEKTHUBEI B
ACATCIIbHOCTD, OILICHHUBATH
COOTBECTCTBHUC peByHBTaTOB OeiIAaM,
OILICHHUBATH pI/ICKI/I HOCJ’IGI[CTBI/Iﬁ
JIeATEIIbHOCTH;

0) ©0a3oBble HcCCJIeI0BaTEIbCKHE
nerlcTBUA:

- BJAQAETh  HABbIKAaMH  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOEKTHOMU
ACATCIIbHOCTH, HaBbIKAMNU

paspemnieHus mpooieM;

- BBIABJIATH NPUYHUHHO-CJICACTBCHHLIC
CBSI3M U aKTyallU3upoBaTh 3ajady,
BBIJIBUTATh THUIIOTE3Y €€ pPEUICHHS,
HaXOJ/IUTh apryMEHTHI TUTst
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a7aBaTh MapaMeTpel W KPUTECPHH
pelIeHNUS;

- AHAJIM3UPOBATH IMOJYYCHHBLIC B XOIC
pewenus

3a7a4u pe3yJbTarThl,

KPUTUYCCKH OLICHMBATh ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TICPECHOCHUTH

MO3HABATEIIbHYI0O U MPAKTHYECKYIO

3HaHUA B

00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETb WHTETPUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIJIBUI'aTh HOBBIC UJCH, IIPEIIararh
OPUTMHAJIBHBIC MOIXOAbI U PELICHUS;

XPOMOCOMHOM, MYTaLlMOHHOH,

HBOJIFOLIUOHHOM, IIPOUCXOXKICHU
KHU3HHU U YEJIOBEKA.

I[1P6 4. CdopMHPOBaHHOCTH YMEHHS
pacKkpbIBaTh

OHnoJIornYecKue

OCHOBOTOJIararoue
3aKOHBI u
3akoHomepHoctd  (I'.  Menpgensa, T.
Moprana, H.W. BaBusnosa, J. ['ekkens,
®. Mromnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM.
ImpP6 5.
PUMEHECHUS

[Ipuobperenne  ombiTa

OCHOBHBIX METOA0B
HAy4YHOTO TO3HAHHMS, HCIOJIb3yEMBIX B
OHoJIOruy: HAOJIIOIEHUS

Y OTIMCAHHUS JKUBBIX CHCTEM, IIPOIIECCOB
u SIBJICHUI; OpraHH3aINH u
IPOBEICHUS OHOJIOTHYECKOTO
3KCH€pI/IMeHTa, BBIABHUKXCHHUA THUIIOTE3,
BBISIBJICHU A

3aBUCHUMOCTH MCKOY

HCCIICAYCMbIMHA BCJIMYHUHAMMU,
O0BSICHEHUS MOYYECHHBIX PE3yIbTaTOB
U  (GOpMYyIUPOBAHUS  BBIBOJIOB  C
UCIIOJIb30BAHUEM HAyUYHBIX TOHATH,
TEOpUI U 3aKOHOB.

I[IP6 6. CdopmMupOoBaHHOCTH YMEHHS

BBIIETIATh CYLIECTBEHHBIE IPU3HAKU
BUPYCOB,  KJETOK  IpPOKapuoT H
9YKapHoT; OJITHOKJIETOYHBIX u

MHOI'OKJICTOYHBIX OpI‘aHI/I3MOB, BHUOO0B,
OHOreOIeH030B u

0COOEHHOCTH MPOIIECCOB
BEIICCTB M TPEBPAIICHHS JHEPTHH B
KJIeTKe, (OTOCHHTE3a, ILUTACTHYCCKOTO

9KOCHCTEM;
oOmeHa

u DHEPreTHYECKOTO oOMeHa,

XEMOCHHTE3a, MHTO3a, Melio3a,

OIJIOAOTBOPCHUA, Pa3BUTHA u
PAa3SMHOXCHUA, HHAUWBUAYAJIBHOT'O
pa3BUTHS  OpraHW3Ma
60pbOBI 3a

€CTCCTBCHHOI'O

(oHTOTEHE3A),
CYIIECTBOBAHHE,
otbopa,
BH1000pa30BaHMsI,
MIPUCTIOCOOTICHHOCTH
cpene
KOMITIOHEHTOB

OpPraHHU3MOB K
oOuTaHus, BIIMSAHUSA
9KOCHUCTEM,

AHTPOIOTCHHBIX W3MEHEHHUH




B DKOCHCTEMaX CBOCH MECTHOCTH,
KpYroBOpOTa BEIIECTB M MPEBpAIICHHE
sHepruu B Ouocdepe.

I[IP6 7. CdopMHPOBaHHOCTH YMEHHS
NPUMCHSTh TIOJyYCHHBIC 3HAHHUS JUIS
00BACHEHHS OMOJOTrHYECKUX
MIPOIIECCOB W SIBJICHUU, JUISI TIPHHSITHS
MPAKTUYECKUX peueHuit B
MMOBCETHEBHOM KU3HHU

C LeIbl0 oOecreueHuss 0e30IacHOCTH
CBOECTO  37I0POBbBS U 3I0pOBbA
OKPYXKAIOIIUX  JIOJeH, COONIOACHUS
3I0pOBOr0  o0Opa3a  JKU3HH, HOPM

rPaMOTHOTO MOBE/ICHUS B
OKpYyXXalolllell  NpUPOJHOM  Cpele;
MOHUMAaHNE HEO0O0XOUMOCTH
HCIIOJIb30BaHUs JOCTHKEHUI
COBPEMEHHOM ounonoruu u

OMOTEXHOJOTHH JAJIl  PaAIllMOHAIILHOTO
IPUPOJIOTIOIB30BAHHUS.

I1P6 8. CdopMHpPOBaHHOCTH YMEHHS
pematb  OuojorMYecKue  3ajJayu,
COCTaBJISITh T€HOTUIIUYECKHE CXEMBI
CKpEIIMBAHUS

JUIsL  pa3HbIX THUIIOB HACJIEJJOBAHUS
NPU3HAKOB y OPraHU3MOB, COCTAaBIATH
CXEMBI TIepeHOca BELIECTB U SHEPTUH B
9KOCUCTEMaX (LENH MUTAHUSI, TUIIEBbIC
CeTH).

[TP6 9. CdopMHupOBaHHOCTh yMEHUH
KPUTHYECKH OIICHHBAaTh HH(OPMAIINIO
OHMOJIOTUYECKOTO COJIEpXKaHUA,
BKJIIOYAIOLTYIO TICEBIOHAYYHbIE 3HAHUS
U3 PA3TUYHBIX HCTOYHUKOB (CPEICTBA
MaccoBo  uH(pOpMalNMH,  HAYYHO-
HOMYJISIPHBIE MaTepHabl);
UHTEPIPETHPOBATH 3TUYECKUE ACTIEKTHI

COBPEMEHHBIX WCCIICIOBAaHHH B
OMOJIOrHH, MEIULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC
9KOJIOTUYECKHE POOJIEMBI

COBPEMEHHOCTH,  (OPMHPOBATH  TIO
OTHOIICHHIO K HHM COOCTBEHHYIO
MO3HIIHUIO.

I1P6 10. CdopmMHpOBaHHOCTH YMEHHIA




CO3JaBaThb COOCTBEHHbBIE TUCHMEHHEIC U

YCTHBIE ~ COOOIIEHHS HAa  OCHOBE

Ouonornyecko  mMHPOpPMALUU U3
HECKOJIbKUX MCTOYHHMKOB, TI'PaMOTHO
HCIOJb30BaTh TMOHSATUMHBIN amnmapar

ounoJsIoruu

OK 02.
Hcnonn3oBarn
COBPEMEHHBIE
cpenacTBa ITOMCKa,
a”ajanu3a

u HMHTEpIIpEeTaluu
uHpopmarun

u UHGOPMAIIMOHHBIS
TEXHOJIOTUHU TUTst
BBITTOJIHEHHST 3314
npohecCHoHATBLHOM

ACATCIIbHOCTHU

JImgyHOCTHBIE PE3YIbTAThl  JOJXKHBI

OTpaxXaTb B qacTu: OCHHOCTH
HAaY4YHOI'O IMO3HAaHUA:

- cOPMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOLLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKH 51
00111eCTBEHHOM MPaKTHKH,

OCHOBAaHHOTO Ha JHaJIoTe€ KYJIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MeCTa B MOJHUKYJIBTYPHOM MHUpE.

MeranpenmeTHbie pe3yabTaTel
JOJIKHBI OTPAXKATh:

OBnanenue YHHUBEPCAIbHBIMU
y‘-Ie6HI>IMI/I IIO3HaBaTCIIbHBIMU
NIEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:

- BJaJeTh HAaBBIKAMHM MOJyYEHUS
nHpopmanuu;

u3 HCTOYHHNKOB PAa3HbIX THUIIOB,
CaMOCTOATEIIBHO OCYHICCTBJIATDH
MOWCK, aHauu3, CHCTEMAaTU3aIUIO
U UHTEpHpeTanvio  HUH(pOpMAIHH
Pa3IUYHbIX BUJIOB u bopm
MpeJICTaBICHHUS,

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uH(popmanuu,

€ COOTBECTCTBHC IIpaBOBBIM n

MOPaJIbHO-3THUYCCKUM HOPMaAM;

[TP6 1. ChopmupoBaHHOCTH 3HAHHUUA O
MECTE U POJIU OUOIOTHH
B CHCTEME

HAay4YHOTO 3HaHUA,

(byHKIMOHATBHON IPaMOTHOCTH
YenoBeKa JJIs PEUICHUs >KU3HEHHBIX
npobieM.

I[TP6 7. CdopmMupoBaHHOCTH YMEHHS
OPUMEHSTh TOJy4YeHHbIC 3HAHUS IS
00BsICHEHUS OMOIOTMYECKHUX
MPOLIECCOB U SIBICHUHU, JUISI MPUHSITUS
[PaKTUYECKUX peLIeHnt B
MMOBCEIHEBHOW KU3HU

C ueipro obecrieyeHUs 0e30MacHOCTH

CBOCTO  37I0POBbSI U 3JI0POBBA
OKpYXaloIUX JIoJel, CcoOMoAeHus
310poBOoro  o0pa3a JKU3HH, HOPM
rPaMOTHOTO MOBE/ICHUS B
OKpYy)Xalolllell  NpUPOJHOM  Cpele;
MMOHUMaHue HEOOXOTUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM ounonoruu u

OMOTEXHOJOTHH JAJIl  PAIllMOHAIILHOTO
TIPUPOIOTIOITB30BAHHS.

[TP6 10. ChopMHpOBaHHOCTH yMEHUH
CO3/1aBaTh COOCTBEHHBIE ITUCEMEHHBIE H
YCTHBIE  COOOIIEHUS
Ouosormuecko  MHpOpMaUH U3

Ha OCHOBC

HCCKOJIBKUX HWCTOYHUKOB, TI'PaMOTHO

UCIIOJIB30BaTh IIOHATUMHBIA ammapar

Ounonorun
OK 04. DddextuBno | Jlnanoctable pe3ynabTarhl  nopkHbl | [IP6 5. IlpuoOperenme  ombiTa
B3aWMOJICHICTBOBaTh | OTpakaTh B 4YacTU:  LEHHOCTH | IPUMEHEHUS  OCHOBHBIX  METOJIOB
U paboTarth HAYYHOTO  TO3HAHMS:  OCO3HAHME | HAYYHOTO TO3HAHUS, HCIOJIb3YEMBIX B

B KOJIUJICKTUBEC
N KOMaHAC

[IEHHOCTH HAyYHOW JIeATEITbHOCTH,
TOTOBHOCTD OCYIIECTBIISTh
MPOCKTHYI0O M  HCCIEI0BATEIbCKYIO
JeATEeTbHOCTh WMHIUBUAYaIbHO U B
rpyIIe.

MetanpeametHbie pe3yNbTaThl

Ouosoruy: HAOJMIONEHUS W OIIMCAHUI
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUMN;

opraHusalnuunu u MMPOBCACHUA
OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHXCHUA THUIIOTE3, BBISIBJICHUA

3aBUCUMOCTH MCXKAY HUCCICAYEMBIMU




JOJIKHBI OTPAXKaTh:
OBnaneHue YHHUBEPCATHHBIMU
KOMMYHHUKATHBHBIMU JICHCTBHUSIMHU:

0) COBMECTHas JICSITCIIbHOCTD:

-  TOHMMaTh W  HCIOJb30BaTh
MPEUMYIIECTBA KOMaHIHON

Y WHIUBUTYaJIbHOU PaOOTHI;

- TpUHUMATh IEJIH  COBMECTHOM
NESTENIbHOCTH, OpPTaHW30BHIBATH |
KOOPJAMHHUPOBATh JCHCTBHS TIO ee

JOCTHIXXCHUIO: COCTaBJIATH IIJ1aH

JEUCTBUM, pacOpeneisiaTb poilud ¢

y4eToM MHEHUI Y4aCTHUKOB
o0cyxJaTh pe3yJabTaThl COBMECTHOM

paboTHI.

BEJIMYMHAMU, OOBSICHEHHS MTOJTy4YEHHBIX
pe3yabTaTtoB U (pOpMyITupOBaHHS
BBIBOZIOB C HCIIOJIB30BAHMEM HAYYHBIX

MIOHATUM, TEOPUIN U 3aKOHOB

OK 07.
CopelicTBOBATH
COXPaHECHHIO
OKpY’Karollen
CpelIbL,
pecypcocOepekeHIIO
, IPUMEHSTH 3HAHUS
00 U3MEHEeHUU
KJIUMaTa, MPUHIIUIIBI
OepexKIIUBOTO
MIPOU3BO/JICTBA,

3P PEeKTUBHO
JIECTBOBATH

B UpE3BBIYAIHBIX
CUTYaIUsAX

JIngHOCTHBIE  pe3yabTaThl  JTOJDKHBI
OTpa)kaTb B YacTH: 3KOJIOTHYECKOTO
BOCIIUTAHUA

- c(OpPMHUPOBAHHOCTH JKOJOTHIECKOU
Ky.]II:TypI:I, IIOHUMAHUC BIIUAHUA
COLMAIBLHO-3KOHOMHYECKHX
MIPOIIECCOB HAa COCTOSTHUE TIPUPOTHOM
U COIMAJIbHOW CpEbl,

JI00aJIBHOTO

OCO3HaHHE
XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUIAHUPOBAaHHUE U OCYIIECTBIICHHUE
JIEUCTBUIA B OKpYXKalOLIEHd Cpene Ha
OCHOBE 3HAHHs LEJIEeH YCTOWYHUBOIO
Pa3BUTH YEIIOBEYECTBA;

- QAKTUBHOE HENpUATHE JCHCTBUH,
OPUHOCAUIMX  BpEeN  OKpYXKarolleu
cpene;

- YMCHHE IIPOrHO3UPOBATh
HeOJIaronpusTHeIE DKOJIOTUYECKUE
IIOCJIEICTBUS IpeIIpUHIMAEMBbIX
JEHCTBUM, NIPEJOTBPALLATD UX;

- pacllupeHue OIbITa JEATEIbHOCTH

9KOJIOTHYCCKOU HAITpaBJICHHOCTH.

MetanpeametHbie pe3yNbTaThl
JOJIKHBI OTPAXKATh:
OBnanenue YHHUBEPCATbHBIMU

KOMMYHHKATHBHBIMH JICHCTBUSMHU:
0) COBMECTHas JICSITCIIbHOCTD:
- [OHHMaTh H  HCIOJb30BaTh

MPEUMYILIECTBA KOMaHIHOM

I1P6 5.

MMPUMCHCHUA

[Ipuobperenne  ombiTa

OCHOBHBIX MECTOAOB
HAay4YHOI'O IO3HAHUS, HUCIIOJIB3YCMbIX B
OMOJIOTHH: Ha6JIIOI[eHI/I}I Hn OIIMCaHHus

JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM;

opraHusanuu n IIPOBCACHUA
OHOJIOTUMYECKOr0 OKCIICPUMCHTA,
BBIIBHXKCHUA TUITIOTE3, BbISABJICHUA

3aBHCHUMOCTH MEXIy HCCIeAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOTYICHHBIX
pe3ynbratoB u  (hopMynHpoOBaHUS
BBIBOJIOB C HCIIOJIb30BAHHEM HAYYHBIX
MOHATUM, TEOPUN U 3aKOHOB.

I[IP6 6. CdopmMupOBaHHOCTH YMEHHS
BBIICTIATh CYIIECTBEHHbIE MPU3HAKU
BUPYCOB,  KJETOK  MPOKApUOT U
JyKapHuoT; OJTHOKJIETOUYHBIX u
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoICHO30B u 9KOCHUCTEM;

OCOOCHHOCTH  TIPOIIECCOB  OOMEHa
BCIICCTB U MPCBpALICHHUA OSHCPIrunu B

KIIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO

u SHEPTEeTUYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, Meiio3a,
OILJIOJJOTBOPEHMUS, pa3BUTHS "
Pa3MHOXKCHHS, WH/IMBUyaTBHOTO
pa3BUTUSL oOpraHu3Ma (OHTOreHe3a),
60pbOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO orbopa,
BUI000pa30BaHUS,




Y MHIUBHUIYAJILHON paboTHI,

- MMPpUHHUMATDH neiaun COBMECTHOM

JeATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JEHCTBUS

10 €€ JOCTHIXKCHHIO: COCTaBJIATH IIJIaH

JNCUCTBUMA, paclpenesarb pPoJd C
y4eToM MHEHUI Y4aCTHUKOB
o0cyxJaTh pe3yJabTaThl COBMECTHOM
paboThI

pUCIOCOOICHHOCTH
cpene
KOMITIOHCHTOB

OpPTaHU3MOB K
oOuTaHus, BIIMSAHUA
9KOCHUCTEM,
AHTPOTIOTEHHBIX U3MEHEHUI B

IKOCHCTEMAX cBOCH MECTHOCTH,
KPYroBOpOTa BEIIECTB M TPEBpAICHHE
sHeprum B onocdepe.

I[TP6 7. CdopmMupoBaHHOCTH YMEHHS
NPUMEHSTh TOMyYCHHBIC 3HAHUS IS
00BsICHEHUS OMOTOTHYECKHIX

mponeccoB u HBHGHHﬁ, IJId IPpUHATUA

PaKTUYCCKUX peLIeHnit B
[IOBCEIHEBHON JKW3HM C  LEJIBIO
oOecrieuenus 0O€30IIaCHOCTM  CBOETO

3I0POBbS. M 3JIOPOBbS OKPYKAIOIIUX
JoJIel, COOJII0ICHHS 310pOBOT0 00pas3a
YKU3HU, HOPM IPaMOTHOTO TIOBEJICHUS B

OKpYXarolllell  NPUPOAHOM  Cpele;
MMOHUMaHue HEOOXOTUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM ounonoruu u

OMOTEXHOJIOTUH ISl  pallMOHAJIBLHOTO
MIPUPOIOTIOTB30BAHMS
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

OYIIL.10 BUOJIOI'Us

2.1. OObeM IUCHUIUIMHBI U BUbI Y4eOHOM paboThI

Bua yueOHo# padboThl

O0beM yacoB

MaxkcumanbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 72
B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 38
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTtosTenpHas pabota o0ydaronierocs (BCero) -
[IpomexxyTounast arrectamus B hopme 3ayer ¢
OLICHKOM
2.2.  TemaTudeckuil MIaH U COJEPKAaHUE TUCITUILIUHBI
Conep:xanue yuye0HOro marepuaJa,
JabopaTopHbie padoThl M MPAKTHYECKHUE Yposenn
HaunmenoBanue
3aHATHS, CAMOCTOSITEJIbHASI padoTa O0bem yacon 0CBOEHMSI
pa3aesnoB u TeM
o0yuarommxcs, Kypcosasi padora (IpoeKT)
(ecJM MpeayCMOTPEHO)
1 2 4
Paznea 1. buosorus kak Hayka. ZKuBble cMCTeMbl U MX OPraHU3aLMs
Tema 1.1. Copneprxanue yueOHOTo MaTepuaa 1,2
buonorus buonorus — Hayka o xuBoil mnpupoge. Cps3u
B CUCTEME HayK. | OMOJIOTMH C OOIICCTBEHHBIMH, TEXHUYECKUMU U
Ob6mas JPYTUMH €CTECTBEHHBIMU HayKamH,
XapaKkTepucCTHKa | ¢unocoduelt, penuruei, 3TUKONU, ICTETUKOH U
KUZHU npaBoM. Ponp Owomormm B popmMupoBaHuU
COBPEMEHHOM Hay4HOM KapTuUHBI Mupa. Cuctema
OMOJIOTHYECKUX HAYK.
Meronsl [IO3HAHUS KUBOU IIPUPOLBI
(mabmroieHue, AKCTICPUMEHT, OITHCaHHE,
U3MepeHue, KiacCH(pUKAIUs, MOJACTUPOBaHUE,
CTaTUCTUYECKass 00padOTKa JaHHBIX).
JKupble cucTeMbl (OMOCHCTEMBI) KaK MPEAMET
uzydeHus Ouosoruu. OTIWYHE >KUBBIX CHUCTEM
OT HeopraHuueckod mpupoxabl. CpoiicTBa
OMOCHCTEM M BX pa3zHOOOpasme.
YpoBHuU OpraHu3aluu ounocucTem:
MOJIEKYJIIPHO-TEHETUYECKUM, KJIETOYHBIH,
OpraHU3MEHHBIN, MO YJISIHMOHHO-BUA0BO,
9KOCUCTeMHBIH (OMO - TEOIEHOTHYECKUN),
O6uochepHbIi
Pazgen 2. XumMu4yecKuii COCTaB M CTPOEHHE KJIETKHU
Tema 2.1. | Coneprxanne yuebHOro MaTepuana ‘ 1,2

11




XuMHUeCcKui
COCTaB KJICTKH.
Bona
Y MUHEpaJIbHbIE
BeIecTBa

XHUMHUYECKUN COCTaB  KJIETKH. XUMUYECKUE
JJIEMEHTBI: MAaKpOXJIEMEHTBI, MHUKDPOJJIEMEHTHI.
Boma u MuHepansHble BemectBa. DyHKIUHU
BOABl M MUHEPAIBHBIX BEIIECTB B KICTKE.
[onnep:kaHue OCMOTHYECKOro OajlaHca

IIpakTnyeckoe 3aHsATHE

Ne 1 «buonornueckas poib MHUHEPATBHBIX
BEIIECTB B O00ECHEUEHUM KHU3HEIEATEIbHOCTH
OpraHU3MOB, [IPOSIBIICHUSA nrcOananca
MUHEPAIBHBIX 3JIEMEHTOBY

1,2

Tema 2.2.
buonornueckn
BaKHEIE
XHUMUYECKHE
COEIUHEHMS

CopepxaHue yaeO0HOTro MaTepuaa

benku. CoctaB W CcTpoeHHE  OCJIKOB.
AMHUHOKHCIOTBI  —  MOHOMEpHl  OENKOB.
He3zameHnuMble U 3aMEHHMbIE aMHUHOKHCIIOTHI.
AMUHOKHUCJIOTHBIA COCTaB. YPOBHH CTPYKTYpbI
OCIIKOBOW MOJIEKYJNbI (TIepBUYHAsS, BTOpPUYHAS,
TpeTHYHasT W  YETBEPTUYHAS  CTPYKTYypa).
XuMuyeckue cBoiicTBa OenkoB. buonornyeckue
¢ynkunu 6enkoB. @epMEeHTHI — OHOJIOTHYECKHUE
karanuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIN
LEHTD, cyOcTpaTtHas CHEeM(PUIHOCTD.
Kodepmentsl. Butamunpl. OTinuuanst GepMeHTOB
OT HEOPraHMYECKUX KaTaIN3aTOPOB.

VYrneBonapl: MOHOCaxapuabl (TJIFOKO3a, prudo3a u
ne30Kcuprbo3a), JCaxapu/Ibl (caxapo3sa,
JIAKTO3a) U MOJUcaXapuibl (Kpaxmal, TJIMKOTEH,
LEJTI0JI034). buonoruueckue byHKIAN
yIJIEBOJIOB. Jlunuaer: TPUTIHULIEPUIBI,
dochomununael,  crepounsl.  ['mapoduiabHo-
ruapodoOHbIC CBOICTBA. buonornueckue
¢byakun  umuaoB. CpaBHEHHE  YIIIEBOJIOB,
0eNKOB M JIMIUAOB KaK HMCTOYHUKOB SHEPTHUU.
Hyxneunossie kucnorsl: JIHK u  PHK.
Hyxneotuasl — MOHOMEpHl  HYKJIEHHOBBIX
kucioT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue
u pynakaun PHK. AT®: crpoenne u GpyHKIUN.

1,2

IIpakTH4eckune 3aHATHA

JlaGopaTopHsble 3aHSTHS (Ha BBIOOp
MIPENOo/1aBaTes )

Ne 1 «Onpenenenue Butamuna C B IpoOAyKTax
HUTAHUS

wim  «OmnpeneneHue Haauyus KpaxMana B
IPOAYKTaX MUTAHUS

win  «['uapodunbHO-THAPOPOOHBIE  CBONCTBA
JUIMHATOB»

unn «M3ydeHne KaTaIMTUYECKOW AaKTUBHOCTHU
dbepmeHTOB (Ha TpUMepe aMHJIa3bl WM
KaTaJjia3bl)»

1,2

Tema 2.3.

CrtpyKTypHO-
(dbyHKIIMOHATBHAS

ConeprkaHuie yueOHOTO MaTepuaa

[utomoruss — Hayka o kjietke. Kierouynas
TEOpUs. — IpUMEP B3aUMOJCHUCTBHUS WIECH U

1,2
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OpraHu3aIus
KJICTOK

¢akTOB B HAydyHOM TO3HAHUU. MeToabl
W3YYCHHUS KIIETKH.

Knerka xak nenoctHas xwuBast cuctema. Oomue
IPU3HAKA  KJIETOK:  3aMKHyTas  HapyXHas
memOpana, monekynsl JIHK kak reneruueckuit
anmapar, cucreMa CuHTe3a Oellka.

Tunsl KJIETOK: 9yKapuoTHYECKas u
npokapuoTuyeckas. OCOOEHHOCTH  CTPOEHUS
IIPOKAPUOTUYECKON KieTKU. KierouHas cTeHka
Oaktepuii. CTpoeHHE DYKApUOTHYECKON KIICTKH.
OcHOBHBIE OTJINUUS PACTUTEIBHOM, )KUBOTHONU U
rpuOHON KiIeTKU. [IOBEpXHOCTHBIC CTPYKTYpPHI
KJIETOK— KJIETOYHAsl CTEHKA, TIJIMKOKAJIMKC, HX
byakuun. Ilnazmaruueckass MemOpaHa, €€
CBOWCTBA M (DYHKITHH.

uTomnna3zma u ee OpraHOU/IbI.
OnnomemOpanubie opraHouasl knerku: OIIC,
armapar INonbxw, JIU30COMBIL.
[TosryaBTOHOMHBIE OpraHoubI KIICTKU:
MUTOXOHJIpUM, Iutactuabl. [IpoucxoxaeHue
MUTOXOHJPUH W T[UIACTHA. Buapl miuacTum.
HememOpaHHBIe OpraHOU/bI KIETKU: pUOOCOMBI,
KJIETOYHBIA LEHTP, LECHTPUOJIA, PECHUYKH,
KryTukd. @DyHKIMHM  OpPraHOMAOB  KIIETKH.
BxnroueHnusl.

Anpo — peryasaTopHslii LeHTp KieTku. CTpoeHue
aapa:  sAnepHas  000l0YKa,  KapHOIUIa3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHcropr
BELIECCTB B KJIETKE

IIpakTnyeckue 3aHATHS

JlaGopaTopHsble 3aHSTHS (Ha BBIOOp
MIPENO/1aBaTes )

Ne 2 «Ctpoenue kneTku (pacTteHus, >KUBOTHbBIE,
rpuObl) W KJIETOYHBIE BKJIIOUEHHUS (Kpaxmall,
KapOTUHOUIBI, XJIOPOILJIACTHI, XPOMOTLIACTHI)»
unn «M3ydeHne CTpOeHUs KIETOK PpACTCHUMH,
JKUBOTHBIX M OaKTepuil MOJ MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUE»
w «IIpoHuriaemocts MeMOpaHbI (TUIA3MOJH3,
JIETIIa3MOJTHI3)»

1,2

Pasznea 3. dKusuen

CATECJIbHOCTD KJICTKHU

Tema 3.1.
OOMeH BellecTB
Y TIPEeBpAICHHE

SHEPIrUu

B KJIETKE

ConeprkaHuie yueOHOTO MaTepraa

Oo0Omen BEIIECTB, WA META0O0IH3M.
Accummiisiiiist  (TJTaCTUYECKUHA  OOMEH) |
TUCCUMIIIALINS (PHEpreTuuecKuii oOMeH) — JBe
CTOPOHBI €MHOIO Mpoliecca Meradonusma. Poib
3aKOHOB COXpaHEHHUS BEIIeCTBA M JHEPIHH B
NOHMMAaHUU  MeTabonu3Ma. Tumbel  oOMeHa
BEIECTB: AaBTOTPOPHBIE M TreTepoTPOHBIN.
Pons  ¢epmenToB B 0oOMEHe BEHIECTB U
MpEeBpaIleHHH dHEPruH B KieTke. DOTOCUHTES.
CeeroBass u TeMHOBasg (ha3el (OTOCHHTE3A.

1,2
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Peakuun dboTocuHTE3A. D dexTuBHOCTD
dbotocunTe3a. 3HaueHwe (HOTOCHHTE3a IS
KU3HN Ha 3emie. BiusHue ycioBuil cpensl Ha
dboTOCHMHTE3 ¥  CIMOCOOBI TIOBBIIMICHUS] €TI0
NPOJNYKTUBHOCTH Y KYJIbTYPHBIX PAcCTEHUH.
XeMocuHTe3. XEeMOCHHTE3UPYIOIUe OaKTepHUH.
3HaueHHe XeMOCUHTE3a JIUIS )KU3HU Ha 3eMuie.
DHepreTUYecKuii 0OMeH B KieTke. Pacmenienue
BEILIECTB, BBIJCICHUE M aKKyMYJIUPOBAHHUE
SHEPruu B KIETKe. OTambl HHEPreTHYECKOro
oOMeHa. ['nmukomus. BpokeHwe u ero BUJBL
Kucnoponnoe okucieHue, WIH KJIETOYHOE
neixanue. OxucnutenbHoe GochopunupoBaHue.
D¢ hEeKTUBHOCTh YHEPTreTUYECKOT0 0OMEHa

IIpakTH4eckne 3aHATHA

Tema 3.2.
Buocuunres 0enka

ConeprkaHue yueOHOTO MaTepuaa

Peakuun marpuyHoro cuHresa. I'eHernmdeckas
unpopmanusa u JJIHK. Peanuzanus reneTndyeckoit
uHpOpMaLKH B KJIeTKe. | eHeTuuecKuii KoJ 1 ero
cBoiicTBa. TpaHCkpuniusi — MaTpUYHbIA CUHTE3
PHK. Tpaucusiius — 6uocuHTe3 Oenka. DTarbl
Tpancisauu. KogupoBanue aMUHOKUCIOT. Poiib
pubocom B OnocHuHTE3e OenKa

1,2

IIpakTnyeckoe 3aHsATHE

No 2 «Pemenue 3agau Ha omnpeneieHue
IIOCJIEIOBATEIbHOCTH HYKJIEOTHIOB»

1,2

Tema 3.3.
Bupycel

ConeprkaHuie yueOHOTO MaTepraa

Heknerounsie (OpMBI KU3HH — BHPYCHL
Ucropust  otkpeiTmisi  BupycoB (. .
WBanoBckmii). OcOOEHHOCTH  CTPOCHHS U
JKU3HEHHOTO LMKIJIa BUpPYCOB. baktepuodaru.
bonesnn pacreHuii, >KMBOTHBIX K YEJIOBEKA,
BBI3BIBAEMbIC BHUpYyCaMH. Bupyc
UMMYyHOAEPUITUTA qeJIoBeEKa (BUY) -
BO30y/IHTEIb CII1 a. [Tpodunaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUN

1,2

IIpakTnyeckue 3aHATHS

Pa3nes 4. PazMHOXkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKusHeHHEIN
UK KJIIETKU

CopepxaHue yaeO0HOTro MaTepuaa

KneTouynblii 1THWKI, WIH JKA3HECHHBIM  ITHKII
kinetkd. MaTepdaza wu  murTo3. Ilporeccsr,
nporekatomue B wuHTEepdaze. Permmkamus -
peakuus MarpuuHoro cunresa JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN HAOOp — KapHUOTHII.
JWmuioniHpld W TaryIOMJHBIM  XPOMOCOMHBIE
Habopbl. XpoMaTtusl. [luTomoruueckre OCHOBBI
Pa3MHOKEHHUSI M WHJMBHUAYAJIbHOTO pPa3BUTHUSA
opranu3moB. Jlenenue kieTkn — muto3. Ctaauu
Muto3a. [Ipomeccel, mpoucxoasiiue Ha pa3HbIX
CTaIuSIX  MHUTO3a. DBHOJOTMYECKHil  CMBICI
muto3a. Ilporpammupyemasi rubenb KIETKH -

1,2

14




alloITo3

IIpakTH4eckne 3aHATHA

Tema 4.2.
DopmbI
Pa3MHOKEHHUS
OpPraHHU3MOB

CopepxaHue yaeOHOTro MaTepuaa

@opMBI pa3MHOKEHHUSI OPraHU3MOB: OecIoioe 1
nosioBoe. Buasl 0Oecrnonoro  pa3MHOKEHHS:
JACJIICHUE HaAaABOC W IMOYKOBAHUC OAHO U
MHOTOKJIETOYHBIX, cropoo0Opa3oBaHue,
BEreTaTUBHOE pa3MHOXeHHue. VckyccTBeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €ro 3Ha4eHUe IS
CEJIeKLIUH.

[TonoBoe pa3MHOXEHHE, €ro OTJIWYUS OT
6ecrionoro. Meito3. Craguu meiioza. IIpoueccsr,
MPOUCXOSIINE HAa cTaausx Meiosa. [loBenenue
XPOMOCOM B Menose. Kpoccunrosep.
buonornyeckuii CMBICI W 3HAYE€HHE MeEi03a.
lamerorenes — mpoiecc 00pa30BaHUS MOJIOBBIX
KJIETOK Yy KUBOTHBIX. [lojoBble 3Keme3bl:
CeMEHHUKH U suvHuKA. OOpa3oBaHue U
pa3BUTHE  TOJOBBIX  KJIETOK  —  TaMeT
(ciepMarto3ou/, SHUIEKIIeTKa) — CIEpMaTOreHe3 U
oorere3. OCOOEHHOCTH CTPOEHUS SUIEKIETOK U
CIIEPMAaTO30H/I0B. Omio0TBOpEHHE.
[TapTeHorenes

1,2

IIpakTHYecKkHe 3aHATHA

Tema 4.3.
NuauBunyansHOE
pa3BUTHE
OpraHu3MoOB

ConeprkaHuie yueOHOTO MaTepraa

NunuBuayanbHOE  pa3BUTHE (oHTOTEHE3).
OMOpuoHanbHOE  pa3BUTHE  (AMOpHOTEHE3).
Oransl AMOPHUOHAIIEHOTO pa3BUTHSA y
MO3BOHOYHBIX KUBOTHBIX: npobiieHue,
racTpymsius, OpPTaHOTCHE3.
[TocTamOproHaIBEHOE pa3BUTHE. Tunbl
NOCTAMOPHOHANIBHOTO ~ Pa3BUTHSA:  TPSIMOE,
HempsiMoe (JInunHOYHOE). BnusHme cpenbr Ha
pa3BUTHE OPraHuU3MoOB; (aKTOPbl, CHOCOOHBIE
BbI3bIBaTh BpPOXKJEHHbIE YypoacTBa. Poct u
pa3BuTHe pacteHuil. OHTOreHe3 ILBETKOBOIO
pacTeHusl: JBOMHOE OIIOJOTBOPEHHE, CTPOCHUE
CEMEHH, CTaJNH Pa3BUTHS

1,2

IIpakTnyeckue 3aHATHS

Ne 3 «MHpexunonHbpie 3a001eBaHUS U TTUIEMUAN
B UCTOPHUH YEIOBEUECTBA.

Noe 4 «BaknuHamusa Kak — mOpodUIIaKTHKA
WH(EKIIMOHHBIX 3a00JICBaHHIT»

1,2

Pa3znen 5. HacjiencTBEeHHOCTh U M3MEHYHBOCTh OPTraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEI0BAHUS

CopepxaHue yaeOHOTro MaTepuala

[Ipenmer u 3agaun reHETUKHU. POb UTONIOTMU U
3M6pI/IOHOFI/II/I B CTAHOBJICHHHN I'CHCTUKU. BKJIa,Z[
POCCHUICKHX U 3apYOC)KHBIX YUCHBIX B PA3BUTHE
TCHCTUKMH. MGTOI[I:I T'CHCTUKHU

1,2
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(TuOPUIOTOTUYECKUA, IIMTOT€HETHYECKHH,

MOJICKYJIIPHO-TEHETUUECKUH ). OcHOBHBIE
TE€HETUYECKHUE MOHSITHS. ['enetnueckas
CHUMBOJIMKA, UCIIONIb3yeMast B cxemax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH  HACJEJIOBaHUS MPHU3HAKOB,
ycraHoBieHHble I'. Menaenem. Monoru6puaHoe
CKpelIuBaHue. 3aKOH €IMHO00pa3usi THOPUIOB
nepBoro nokosieHus. IlpaBuino 1oMuHUpPOBaHUS.
3akOH paclierieHus Npu3HakoB. [ 'umoresa
yuctoTel  ramer. [lomHoe u  HemonHoe
noMHuHHpoBaHue. JuruOpumHoe CKpelirBaHUE.
3aKOH HE3aBHCHMOI'O HaceJ0BaHUs IPU3HAKOB.
[{uToreHeTuyeckue OCHOBBI  JUTHOPHIHOTO
CKpEIMBaHUs. AHAIN3HUPYIOIIEE CKPELIUBAHUE.
Hcnons3oBanue AHATU3UPYIOIIETO
CKpELIMBAaHMUS JJIA ONpEJAeNiCHUs TEeHOTHUIa
ocobu

IIpakTH4Yeckoe 3aHATHE

No 5 Pemenue 3agau Ha  OmNpeaeieHUE
BepOHTHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MIPU3HAKOB TIPH MOHO-, NIU-, TIOJIUTHOPHUIHOM U
AQHAJIM3UPYIOUIEM CKpEIIUBaHUU, COCTaBICHUE
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS

1,2

Tema 5.2.
CreruieHHOE
HacJIeJOBaHUE
MIPU3HAKOB

CopepxaHue yaeOHOTro MaTepuala

CueruieHHOE HacjeaoBaHue Tpu3HakoB. Pabora
T. Moprana mno CLEIUIECHHOMY HAacJIEJOBaHUIO
reHoB. HapymeHune cueruieHHss T€HOB B
pe3yapTaTe  KpOCCHHroBepa.  XpPOMOCOMHas
TEOpHsl  HACJIEICTBEHHOCTH.  ['eHeTmueckue
KapThI.

I'enetuka mnona. XpOMOCOMHOE ONpPEACIICHUE
nosa. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['oMorameTHble M TeTEpOraMeTHbIE OPraHU3MBI.
HacnenoBanue mnpu3HAKOB, CIEIUIEHHBIX C
10JIOM

1,2

IIpakTH4Yeckoe 3aHATHE

No 6 Pemenue 3agau  Ha  OmNpeaEieHUE
BepOHTHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MPU3HAKOB TPU CIEIJICHHOM HacJIeI0BaHUH,
COCTAaBJICHUEC TCHOTUIINYCCKUX CXEM
CKpEITUBaHUS

1,2

Tema 5.3.
3aKOHOMEPHOCTH
M3MEHYUBOCTH

CopepxaHue yaeOHOTro MaTepuaa

HN3MeHUNBOCTb. Buaer U3MEHYNUBOCTH:
HEHACJEACTBEHHAss M HacleAcTBeHHas. Poib
cpenbl B HEHACHEICTBEHHOW HM3MEHUYUBOCTH.
XapakTepucThKa MoAU(GUKAITMOHHON
U3MEHYUBOCTH. BapuauvoHHBIE  pAx W
BapualMoHHas  KpuBasg. Hopma  peakiuum
npu3Haka. KonudecTBeHHbIE M KayeCTBEHHBIE
MpU3HAKM W UX HopMa peakuuu. CBoiCTBa

1,2

16




MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH.
HacnencrBennas, HITH TeHOTHIINYECKast
M3MEHUYHNBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTb.
Meiio3 © NOJOBOM MpoOlECC — OCHOBA
KOMOMHATUBHONW W3MEHYMBOCTH. MyTalnoOHHAs
N3MEHYUBOCTD. Knaccudukanus — myramnmii:
TE€HHbIE, XPOMOCOMHEBIE, TeHOMHbIe. YacToTa u
NpUYMHBl MyTanui. MyTtareHHbsie  (DaKTOpEHI.
3aKkoH TOMOJIOTHYECKHX pAIOB B
HacCJICICTBEHHOM H3MEHYHUBOCTH
H. 1. BaBunona

IIpakTnyeckoe 3aHsATHE

Ne 7 Pemenue 3amad Ha ompeneicHue
BEPOATHOCTH BO3HHMKHOBEHHS HACJIECICTBEHHBIX
IIPU3HAKOB pu pa3INnYHBIX THIIAX
B3aMMOJECHCTBUSA TCHOB, COCTaBJICHUE
T€HOTUIIMYECKUX CXEM CKPEIIUBAHUS

1,2

Tema 5.4.
I'eneTuka
yeJIoBeKa

ConeprkaHue yueOHOTO MaTepraa

l'enetuka 4yenoseka. Kapuorun uyenoBexa.
OCHOBHBIC  METOALI TI'€HETHMKH  4YeJoBeKa:
T€HEaAIOTHYECKU, OJIM3HEIOBBI,
IIUTOTCHETUYCCKUH, OMOXMMUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOEe
ompenieNIeHne TeHOTHIIA: ITOJTHOT€HOMHOEC
CEKBEHUPOBAHUE, TIE€HOTUIIUPOBAHUE, B TOM
YUCIE c MTOMOIIIBIO [111P-ananu3a.
HacnencrBennrlie 3a00JIeBaHUSs YyeJI0BeKa:
reHHbIe 0o0je3HM, OOJIE3HM C HACIEACTBECHHOM
MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
O6ome3nn. ComaTrhdeckue ¥  TeHEepaTHUBHBIC
mytanud. CTBONOBBIE  KIETKU. [IpwHIHITBI
3I0pOBOTO  00pa3a  JKWM3HHW, JUArHOCTHKH,
npoQUIAKTUKA U JICYCHHUS  TCHETHUYECKUX
0OoJIE3HEN. MeauKo-TEHETUYECKOE
KOHCYJIbTUPOBAaHHE. 3HAUYECHHE MEIUIIMHCKON
TEHETUKH B TPEJOTBPAIICHUH H JICUCHUHU
FeHETHYECKHX 3a00JIeBaHUI YeI0OBEeKa

1,2

IIpakTuyeckoe 3ansATHE

Ne 8 «CocraBneHne W aHanM3 pPOJOCIOBHBIX
YeJI0BeKay

1,2

Pa3znes 6. DBoTronHOHHAA OMOJIOTHUA

Tema 6.1.
DBOJIIOIIMOHHAS
Teopust
H €€ MECTO
B OHooruu

Conepxanue yueOHOTO MaTepuaia

[Ipennockuiku BO3HMKHOBEHUS 3BOJIIOIIMOHHOM
TEOpUHU. ODBOJIIOLIMOHHAsI TEOpUS U €€ MECTO B
Ouosiornu. BrnusHEE HBONIOIMOHHON TEOpHH Ha
pazBuTHe  OWONOTMM M JPYIHMX  HayK.

CBugerenbcTBa 3BOJIIOLIHH.
[Taneontonornueckue: MOCJIEN0BATEIBHOCTD
MOSIBJIEHUST BHUJIOB B  NAJECOHTOJIOTMYECKON
JICTOIIHCH, MepeXOIHbIC bopMBI.

buoreorpaduveckne: CXOACTBO W  pa3iInyne

1,2
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dbayn u (Quop MaTepuKOB U  OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOJCTBA U Pa3InyMs
SMOPHOHOB  pPa3HbIX BHJIOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHaJIOTUYHBIE, PYAMMEHTapHBIE OpTraHBbl,
aTaBU3MBI. MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXAaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX MeTabOIMUYeCKUX TyTel y Bcex
KHUBBIX OPTraHU3MOB.

OBOJIIOLIMOHHAS Teopust 4. HapBuHa.
[IpeanocelIku  BO3HUKHOBEHHS JIapBHHHU3MA.
JIBYOKyIlME CHJIBI 3BOJIFOLMM BUIOB 10 [lapBuHY
(u30BITOUHOE pa3MHOXEHHE npu
OTPaHUYEHHOCTH PECypCOB, HeoIpeaeacHHas
U3MEHYMBOCTh, OOppba 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

IIpakTH4Yeckoe 3aHATHE

Tema 6.2.
MuUKpO3BOTIOLMS

CopepxaHue yaeOHOTro MaTepuaa

Cunrerndeckass teopus sBosoruu (CTD) u eé
OCHOBHBIE  MOJOXEHHUS.  MUKpPOIBOIIOIUSI.
[Tomynsius Kak eMHKUIA BUJIA U 3BOITIOLUH.
JBuxymye cuitbl ((hakTOPHI)IBOIIOIUN BUOB B
MpUpoE. MyTanuoOHHbIN npouecc u
KOMOWHATHUBHAS U3MEHYUBOCTD.
[TonynauuoHHBIE BOJHBI W JIpeiid) TEHOB.
Wzonsmust u murpanus. EctectBeHHbIit 0TOOD —
HaIpapysAomuid  GakTop IBOIIOIUU. DOpMBI
ecrecTBeHHOro otbopa. IlpucmnocoGneHHOCTh
OpraHM3MOB  Kak  pe3yJbTaT  3BOJIOLUH.
[Ipumepsl npucnocoONeHUuit y OpraHu3MOB.
Apomopdo3sl  m wmamoamantanud. Bug u
BugooOpasoBanue. Kpurepuu Buma. OcHOBHBIE
dbopmbl  BHI00Opa3oBaHM: TeorpauvecKkoe,
HKOJIOTUYECKOE

1,2

IIpakTnyeckoe 3ansATHE

Tema 6.3.
Makpo3Bosronus

CopepxaHue yaeO0HOro MaTepuaa

Makpo3BoJtronusi. Dopmbl 3BOIIOINN:
¢dueTnueckas, JUBEPreHTHasi, KOHBEpPreHTHas,
napayuienbHas. HeoOpaTuMoCTh IBOIOIUHT

1,2

IIpakTH4Yeckoe 3aHATHE

Ne 9 «CpaBHeHue BHIOB 110 MOP(OJIOTHIESCKOMY
KPUTEPUIO»

WIH «Onucanue PUCTIOCOOJICHHOCTH
OpraHu3Ma U €€ OTHOCHUTEJIBHOTO XapaKTepar
(Ha BBIOOD MpernoaaBaTes)

1,2

Pa3znen 7. Bo3HUKHOBeHUE H Pa3BUTHE KU3HM HA 3emuie

Tema 7.1.
3apoxaeHue
U pa3BHUTHE

ConeprkaHue yueOHOTO MaTepraa

JlonayuHble INpPENCTaBICHUS O 3apOKICHUHU
*u3HA. HayyHble runores3bl BO3HUKHOBEHUS

1,2
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KHU3HHU

KU3HM Ha 3emuie: aOuoreHe3 W TaHCIEPMHUS.
XuMuueckass HBOJMIONUSA. AOWOreHHBI CHUHTE3
OPTraHUYECKUX BEIIECTB W3 HEOPTraHWYECKHUX.
OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XAMHUYECKOM 3BoJroUMH. HavanpHble 3Tamnsl
ouosornyeckor »sBomronuu. Iumoresza PHK-
mupa. DopMUpoOBaHUE MEMOPAHHBIX CTPYKTYp U
BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBbie KiIeTKH U
ux 3BoJtonus. PopMHUPOBaHUE OCHOBHBIX TPYIII
JKUBBIX OPraHU3MOB.

PazButue xxu3HU HaA 3emiie 1O 3paM U IEPHOJIaM.
Karapxeit. Apxeiickass U NpoTEpO30MCKasi APbI.
[Taneo3oiickas apa u eé IIEPUOIBL:
KEeMOpUUCKUH, OpPIOBUKCKUN, CHITypUHUCKUH,
JICBOHCKMM, KaMEHHOYIOJIbHBIN,  IIEPMCKUM.
Me3so3olickasg 3pa U €€ Nepuoabl: TPUACOBBIM,
1opckuid, MesnoBoi. KaiiHo3oiickas spa u eé
TIEPUOMBI: I1aJI€Or€HOBBIMH, HEOI'€HOBBIM,
AQHTPOINOT€HOBBIN.

IIpakTnyeckoe 3aHsATHE

Tema 7.2.
Cucrema
OpraHUYeCKOro
MUpa.
IIpoucxoxnenue
4eJI0BEKa —
AHTPOIIOI€HES

CopepxaHue yaeOHOTro MaTepuaa

Cucrema OpraHMYeCKOro MHupa Kak OTpakKeHUe
IBOJIIOLINH. OcHoBHbIE CUCTEMATUUYECKUE
IpyNIbl OPraHU3MOB. XapakTepUCTUKa KiuMmara
U TeoJIoOTHYecKUX MporieccoB. OCHOBHBIE 3TaIlbl
9BOJIIOLIUM PACTUTEIBHOIO U KMBOTHOI'O MHDA.
Apomopdo3bl 'y pacTeHHMH W HKMBOTHBIX.
[TosiBnenue, pacuBeT M BbIMUpPaHHME TPy
KHUBBIX OPTaHU3MOB.

DBOJIOLIMS YEJIOBEKAa. AHTPOIIOJIOTHS KaK HayKa.
Pa3zBuTne mnpencraBieHuili O NPOUCXOKICHUU
4yejoBeKa. MeToJbpl M3Y4eHHUs aHTPOIOIreHe3a.
CxoxcTBa M pa3nuuusl 4elOBEKa U >KUBOTHBIX.
Cucremaruueckoe HIOJIOKEHHE YeJI0BEKA.
JBmwxynme cuibl ((pakTopbl) aHTPOIOTreHE3a.
Hacnencreennas W3MEHYHBOCTh u
ecTecTBEeHHBIH 0TOOp. OOIecTBeHHbIH 00pa3
KHU3HHU, U3rOTOBJICHUE opyauii  Tpyna,
MBILLIEHHUE, PEYb

1,2

IIpakTnyeckoe 3aHsATHE

Tema 7.3.
OcHOBHBIE
cTaguu
DBOJIIOIUHN
yeJoBeKa

CopepxaHue yaeO0HOro MaTepuaa

OcHOBHBIE CTaIMM U BETBH JBOJIIOLIMM YEIOBEKa:
aBcTpasionureky, Yenosek ymensiii, Yenosek
npsaMoxomsamuid, YenoBek HeaHIEPTATbCKUU,
UYenoBek  pasymMHBIM  COBPEMEHHOIO  THIIA.
Haxonkm  mckomaembIX — OCTaHKOB,  BpeMs
CYIIECTBOBaHMs, O0JACTh PAaCHpPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.
Yenoedeckue packl. OCHOBHbIE OOJBIINE PACHL:

€BPOTICOU THAS (eBpasmiickas), HErpo-
ABCTPAJIOHTHAS (9KBaTOpHANbHAS),
MOHTOJIOHTHASI (a3maTcko-aMepUKaHCKas).

1,2

19




UepTsl MPUCTIOCOOIIEHHOCTH —IpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBHAM CYILECTBOBAHUS.
EnuHcTBO uenoseueckux pac. Kpuruka pacuzma

IIpakTnyeckoe 3aHsATHE

Ne 10 «BpeMmsl 1 iyt pacceseHus 4esloBeKa o
IUTaHETe»

wi «I[IpucrnocoOIeHHOCTh YeIoBeKa K Pa3HBIM
yCJIOBHSM cpenbl. BimsiHue reorpaduueckoin
cpensl  Ha  MOpGOIOTHIO U (DU3HOJIOTHIO
YyeJIoBeKa» (Ha BHIOOD MPEnoaBaTesis)

1,2

Pasnen 8. OpranusMsbl M OKpysKawIIas cpeia

Tema 8.1.
DKOI0THUs
kak Hayka. Cpenbl
JKU3HU.
DKOJIOTUYECKHUe
bakxTopsI

Copneprkanue yueOHOTO MaTepuaa

Okojorusi Kak Hayka. 3ajaud M pa3f]elibl
HKOJIOTHUHU. Mertonsl HKOJIOTUYECKUX
UCCIJIEOBAaHUM. DKOJIOTUYECKOE MHPOBO33pEHUE
coBpeMeHHOro denoBeka. Cpeapl OOUTaHUS
OpraHM3MOB:  BOJHAs, Ha3eMHO-BO3/yLIHas,
MOYBEHHAs, BHYTpUOpPraHU3MEHHasl.
Oxonoruueckue  ¢akropsl.  Kmaccudukarus
9KOJIOTUYECKHX  (pakTOpoB:  aOHMOTHUYECKHUE,
OuoTHuecKue U aHTpomoreHHsle. JleiicTBue
HKOJOTUYECKHUX dakTopoB Ha
OpraHu3MbL. AOMOTHYECKHE  (PAKTOpBI:  CBET,
TeMIlepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenuss OpraHu3smMoOB K JCHUCTBUIO
abmornueckux  (aktopoB.  buomormueckue
put™bl.  buotmdeckue  daxTopel.  Bumasr
OMOTHYECKUX B3aUMOJECHCTBUIA: KOHKYPEHIIHS,
XUIIHUYECTBO. [TapazuTusm, MyTYyaJlu3M,
KOMMEHCAJIU3M (KBapTUPaHCTBO,
HAXJICOHMYECTBO), AaMEHCAIU3M, HEUTpaIu3M.
3HaueHne OMOTHYECKUX B3aUMOIECUCTBUUA A
CyILIECTBOBaHUS OPraHU3MOB B MPUPOAHBIX

CO00IIIeCTBAX

1,2

IIpakTuyeckoe 3ansATHE

Tema 8.2.
OKOJIOTHYECKHE
XapaKTEePUCTUKU
MONYJIALIHI

Copneprkanue yueOHOTO MaTepuraa

OKOJIOTUYECKUE XApaKTEPUCTHKU TOMYJISALUU.
OcHoBHbIE [I0Ka3aTeNx MOMYJISILINN:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIaEMOCTb,
CMEPTHOCTb, NPUPOCT, MUrpauus. JnHamuka

YUCIIEHHOCTH MOMYJISIINK U €€ perysuus

1,2

IIpakTnyeckoe 3ansATHE

Ne 11 «IToacuér minoTHOCTH NOMYNSIIMKA pa3HbIX

BHUJIOB PACTEHUI

1,2

Pasznea 9. Coo0uiecTBa 1 IKOJIOTHYECKHE CHCTEMBI

Tema 9.1.

| Coneprxanne yuebHOro Matepuana

1,2
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Coo0OmiecTBa
OpPraHUu3MOB,
3KOCUCTEMEI

CooOmiecTBO ~ OpraHu3MoOB  —  OHOILICHO3.
CtpyKTypBI ouoneHo3a: BUJIOBas,
IpOCTpaHCTBEHHas, Tpoduueckass (muIIeBas).
Buner-nomunaanTel. CBsI3u B OMOLIEHO3E.
DKOJIOTHYECKHUE CHCTEMBI (3KOCHUCTEMBI).
I[Toustie 00 »KOCHUCTEME U OHOTEOIEHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI:
MPOYLIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopor BemecTB M NOTOK SHEPruud B
skocucteme. Tpodudeckue (MUIIEBBIC) YPOBHU
sKocucTeMsbl. [IumeBbie 1enu u cetu. OCHOBHBIE
MoKa3aTenu 9KOCUCTEMBI: 6uomacca,
TPOTYKIITHSL. DKOJOTHYECKHE MUPAMHU/IBL:
MPOIYKIINH, YUCIIEHHOCTH, Oomacchl. CBOMCTBA
OKOCHCTEM: YCTOWYMBOCTh, CaMOpPETyJIsIus,
pazButue. Cykieccus.

IIpakTH4Yeckoe 3aHATHE

Tema 9.2.
IIpupoaHsie
9KOCUCTEMBI

ConeprkaHuie yueOHOTO MaTepraa

[IpupoaHsie SKOCHCTEMBI. DKOCHUCTEMBI PEK M
03€p. JKocucrema XBOWHOTO 1581071
U POKOJIMUCTBCHHOT'O Jieca. AHTpOHOFGHHBIe
9KOCUCTEMBI. ATpPO3KOCHCTEMBI.
YpO0o3KOCHCTEMBI. buonorudeckoe u
XO3SUCTBEHHOE 3HAUEHUE AarpodKOCUCTEM U
ypboskocuctem. buopasnooOpaszue kak ¢akTop
YCTONYUBOCTH SKOCHUCTEM. CoxpaHnenue
OMOJIOTHYECKOr0 pa3HooOpa3us Ha 3emie

1,2

IIpakTnyeckoe 3aHsATHE

Tema 9.3.
buocdepa —
riaodanpHas
J9KOCHCTEMA

Seman

CopepxaHue yaeOHOTro MaTepuaa

VYuenne B. W. Bepnanckoro o ©Ownocdepe.
'panunel, coctaB U cTpykKTypa Ouochepsl.
JKuBoe BemecTBo U ero pyHkuuu. OcoOEHHOCTH
Oomocthepsl Kak  IOOATBHOW  AKOCHUCTEMBI.
JlmHaMuveckoe paBHOBeCHE M OOpaTHasi CBSI3b B
ouocdepe. KpyroBopoTst BEIIICCTB u
OMOTeOXUMHUYECKUE ITUKITBI AIIEMEHTOB
(yrmepona, a3ota). 30HaIBHOCTH OuOCHEpEHI.
OcHOBHBIE OMOMBI CYIITH

1,2

IIpakTH4Yeckoe 3aHATHE

Tema 9.4.
Bausaue
AHTPOTIOTEHHBIX
¢dbakTopoB Ha

ouochepy

IIpodeccnonanbHo OpPHEHTHPOBAHHOE
cojep:kaHue  (coaep:kaHUe  NPUKJIATHOIO
MOJYJIsT)

YenoBeuecTBO B ouocdepe 3emuu.
AHTpOIIOTEHHBIE HU3MEHEHHsI B  Ouocdepe.
['moGaybHBIC 9KOJIOTUYECKUE poOJIEMBI.
CocyiiecTBOBaHHE MPHPOJBI M YEJIOBEUYECTBA.
CoxpaHenue OuopazHoOOpasusi Kak OCHOBA
YCTOHYMBOCTHU o6unocdepsl. OcHoBa
pallMOHAILHOTO  YNPAaBJICHHUS  TPUPOJIHBIMA
pecypcaMu UM HMX HCMONb30BaHue. J[OCTIKEHUs
OHMOJIOTUU ¥ OXpaHa PUPOJIBI

1,2
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IIpakTH4Yeckoe 3aHATHE

Ne 12 «OT1Xx061 TPOU3BOJICTBAY»

WIH «OKOJIOTUIECKUE ACTICKTBI
npohecCuOHANBHOM e TeIbHOCTH»

wim  «[Ipopunakruka  npodhecCHOHATBHBIX
3a00JIeBaHUI»

Wi «BiIusiHue TPOU3BOJCTBEHHBIX (PaKTOPOB Ha
OpraHu3M YeJoBeKa» (Ha BRIOOD MperogaBaTes)

1,2

Tema 9.5.
Bnusaue
COIMAIbHO-
9KOJIOTHYCCKHUX
¢akTopoB Ha
3I0POBBE
YeJIoBeKa

IIpodeccnonanbHo OpPHEHTHPOBAHHOE
cojep:kaHue  (coaep:kaHUe  NPUKJIATHOIO
MOJYJIsT)

310poBbE W €ro cocrapisonme. DakTopsbl,
MOJIO)KUTEIBHO U OTPULIATENIBHO BIIUSIOLIME HA
opranu3M uyenoBeka. [IpoGiemMa TeXHOTEHHBIX
BO3JICHCTBUI Ha 310pOBbE yernoBeKa
(37IeKTpOMarHuTHBIC TOJs, OBITOBAsS XHMHUS,
U30BITOYHBIE  IIYMBI, paguanus U T.IL.).
AnanTanus opraHu3Ma uenoBeka K (axTopam
OKpY’Karollen cpensl. IIpuHnHIBL
dbopmMupoBaHUS 3I0POBBECOEPETAIOIIETO
noBeneHusa.  dusuyeckas ~ aKTUBHOCTb U
3JI0pOBBE. buoxumuueckue aCTIeKTHI
palMoOHAIBLHOTO MUTAHUS

1,2

IIpakTnyeckoe 3aHsATHE

JlaGopaTopHbIe 3aHATHS:

Ne 3 «YMcTBeHHAs1 pabOTOCTIOCOOHOCTHY

win «Bnusaue abuoTnueckux (aKTOPOB Ha
YeJI0BeKa» (B Ka4eCTBE TPUITEPOB, CHIDKAIOIINX
paboTOCOCOOHOCTh,  MCIOJIB30BaTh  yCIOBUS
OCYIIECTBICHUS npodeccruoHaTbHON
JeATENILHOCTH: IIyM, TeMIeparypa, Gpusndeckas
Harpyska u T.1.)

1,2

Pazgen 10. Cennekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexius
KaK HayKa u
poriecc

CopepxaHue yaeOHOTro MaTepuala

Cenexuus Kak Hayka U Tpolecc. 3apoKIeHUE
ceJIeKIIMM H JgoMectukanusa. Yduegue H. .
BaBwiioBa 0 1meHTpax ~ MHOrooOpasusi U
IIPOUCX 0K ICHHS KYJIbTYPHBIX pacTeHui.
LlenTpbl MPOUCXOXKIAECHUS JOMAIIHUX KUBOTHBIX.
Coprt, nopona, mramMmMm. COBPEMEHHBIE METOJIbI
CEJIEKIUH. MaccoBbsiit
U UHIUBUAYAlIbHBIH OTOOpPHl B  CEJEKIUHU
pacteHuid W KUBOTHBIX. OIlEHKa 3KCTEpbepa.
bnuskoponacTBeHHOE CKpEILMBAaHNE -
uHOpuauHr. Yucras numHus. CkpemmBaHue
yucThlX JuHUM. [erepo3uc, wumm rudpuaHas
cuna.  HepoactBeHHoe — ckpemuBaHue — —
ayropuaunr. OtnanéHHas rubpuaumszanus u eé
YCIIEXH. NckyccTBeHHBI ~ MyTareHes u
NOJIyuYeHUE HOJIUIIIIOUIOB. Joctixenus
CEJIeKIIUN pacTeHui, YKUBOTHBIX "

1,2
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MHUKpPOOPIraHU3MOB

IIpakTnyeckoe 3aHsATHE

Tema 10.2.
OCHOBEI
OUOTEXHOJIOTHHA

CopepxaHue yaeO0HOTro MaTepuaa

buoTtexHonoruss kak oTpaciib IPOU3BOJCTBA.
I'ennasa WHXXEHEPUS. OTansl CO31aHUus
pekomOunantHo JIHK wu  TpaHCcreHHBIX
OpTraHHu3MOB. Knerounas HWHXKCHCPUS.
Knerounble  KynbTypbl.  MHKPOKIOHAIBLHOE
pa3MHOKEHHE pacTeHuM. KnonupoBanue
BBICOKOIIPOYKTHUBHBIX CEJIbCKOXO035HCTBEHHBIX
OpraHU3MOB. OKOJOTMYECKHE U ITHUYECKHUE
pPOOJIEMBI. I'MO - TCHETUYECKHU
MOIU(PUITMPOBAHHBIE OPTAHU3MBL.

1,2

IIpakTnyeckoe 3aHsATHE

Tema 10.3.
buorexnonoruu
B JKU3HU U
npodeccuu

IIpodeccnonanbHo OpPHEHTHPOBAHHOE
cojep:kaHue  (coaep:kaHUe  NPUKJIATHOIO
MOJYJIsT)

OCHOBHBIE HanpaBJICHUS COBPEMEHHOM
OMOTEXHOJIOTHH B npodeccuoHaIbLHON
NEeSITEIIbBHOCTH YeJloBeKa. Metobl
ouorexHonorur. OOBEKTHI  OMOTEXHOJOTHUH.
OTHkKa OMOTEXHOIOTHUECKUX
U TEHETUYECKUX OJKCcIepuMeHToB. [IpaBuia
nowcka W aHainu3a  OMOPKOJIOTMYECKOM
uHpopMaun

W3 Pa3JIMYHBIX UCTOYHWKOB (Hay4dHas U y4eOHO-
Hay4yHas JIUTEparypa, CpPeICTBAa  MacCOBOM
nHpopmanuu, cetb IHTEpHET U pyrue)

1,2

IIpakTnyeckoe 3aHsATHE

Ne 13 Keiicel Ha aHanmu3 UHPOPMALUU O
HAy4YHBIX JOCTUKCHUSX B obsacTu
TE€HETHYECKUX TEXHOJIOT UM, KJICTOUYHOM
WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mnpeacraBieHUE
pe3yJabTaTOB PELIEHUsI KEHCOB (BBICTYIJICHHE C
MpPE3eHTALUEH )

Pa3znea 11. Penrenue KeiicoB B 00J1aCTH OMOTEXHOJIOT U

Tema 11.1.1.
buorexHonorun
B
MIPOMBIIUIEHHOCT
u

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE
coaep:xkaHue  (cojep:kaHWMe  NPHKJIATHOTO
MOTYJIs)

Pa3BuTne mpoOMBIIIIEHHOW OMOTEXHOJOTHI U ee
PUMEHEHUE B KU3HU YEJIOBEKa, MOUCK U aHAIH3
UHpOpMALlUM U3  PA3IMYHBIX ~ MCTOYHUKOB
(HayuyHass ®  y4yeOHO-Hay4Has JHTeparypa,
CpeAcTBa  MaccoBOM  HMH(OpPMaLuH,  CETh
WNuTtepHeT u npyrue)

1,2

IIpakTHYecKkHe 3aHATHA

No 15 Keticbei Ha aHanu3 WHPOPMALMHA O
Pa3BUTHH TPOMBIIIICHHOW OMOTEXHONOTUH (10
MUHH-TPYIITIaM).

Ne 16 3ammra Kkeiica: IpeAcTaBiIeHUE

1,2
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pPE3YNIbTaTOB PEIICHUS] KEeWCOB (BBICTYIUICHUE C
MIPE3CHTAIINECH )

Tema 11.1.2. IIpodeccnonanbuo OpPHEHTHPOBAHHOE 1 1,2
ComunaiabHO- colep:kaHue  (comep:KaHHe  NPHUKJIATHOTO
STUYECKHE MOIYJIs1)
ACIEKTHI OTHUYEeCKUE acleKThl pa3BUTHS OMOTEXHOJOTHH 1
OMOTEXHOJIOTUH | IPUMEHEHHE WX B JKU3HH 4YEJIOBEKa, IOHMCK
U aHanu3 uHGOpPMalUMU U3 PA3IUYHBIX
UCTOYHUKOB (HayyHass M  ydeOHO-HayuHas
JauTepaTypa, CpelcTBa MaccoBoil mHpopmanuu,
ceTb MIHTEpHET U apyrue)
IlpakTHYeckne 3aHATHSA 2 1,2
Ne 15 Keiicel Ha aHanmu3 wuHpopManuu 00
STHUYECKHUX AacleKTaxX pPa3BUTHS OMOTEXHOJOTUM
(M0 MUHU-TPYTIIIaM).
No 16 3amura Kelca: MOpencTaBICHUE
pe3yabTaTOB pEIICHUs] KEHCOB (BBICTYILJICHHE C
MIPE3CHTAIINECH )
Tema 11.1.3. IIpodeccnonanbHo OpPHEHTHPOBAHHOE 1 1,2
buorexHonorun | comep:xkanue  (cogep:kaHue — NMPHKJIATHOTO
U TEXHUYECKUE | MOIYJIA)
CHUCTEMBI Pa3Butre OHOTEXHOJIOTH ¢ TPUMEHEHUEM
TEXHUUYECKUX CUCTEM (OmonHxeHepus,
OouonHpopMaTnKa, OMOHWKA) U WX TPUMCHEHHUE
B OKM3HM 4YEJOBEKa, TMOMCK W  aHaJM3
uHbOpMallMd M3  Pa3IUYHBIX  HCTOYHHKOB
(HayyHass u©  y4yeOHO-HAy4yHas JIMTEpaTrypa,
cpeacTBa  MaccoBo  mHGpOpMalWU,  CETh
WHTepHeT u apyrue)
IIpakTHYeckHue 3aHATHSA 4 1,2
No 15 Keticbei Ha aHanu3 HWHPOPMALMH O
pa3BUTHM  OMOTEXHOJIOTHH C TMpHUMEHEHHEM
TEXHUYECKUX CUCTEM (IO MUHH-TPYIIIaM).
Ne 16 3ammra Kkeiica: mpeacraBieHUE
pPe3yNIbTaTOB pElIeHUs] KEeWCOB (BBICTYIUIEHUE C
MpPE3eHTALUEH )
Bcero: 72
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JAUCHUIIVIMHBI OYII.10 BUOJIOT'UA

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

Peanuzanus nucnumimHbl TpeOyeT Han4usl yaeOHOTO KabnuHeTta «bruomorumy.

Kabuner «buonorumy, OCHAIIEHHBII 000opyI0BaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIN (C paKOBUHOM, MOJBOJIKON U OTBEJICHHUEM BOJIbI, CAHTEXHHUKOM,
ANEKTPUYECKUMHU  pPO3ETKAMH, aBTOMAaTaMU aBAPUMHOTO OTKIIOYEHUS TOKa),
Ja00paTOPHBIA OCTPOBHOM CTOJ (JABYXCTOPOHHUM, C 3alMTHBIM, XHMOCTOMKUM
U TEPMOCTOMKHM TOKPBITUEM, HAJICTOJIbEM, C TIOJCBETKOM M JJICKTPUUYECKUMU
pO3EeTKaMHM, MOJABOJAKON M OTBEICHHEM BOJBI M CAHTEXHUKOMN), CTYJ JIaOOpaTOPHBIN
ITOBOPOTHBIN, PETYIUPYEMBIU 110 BBICOTE.

Texnuueckue cpeacTra 00ydeHUsI:

3aHATUS TPOBOAATCS B y4eOHOM ayAUTOPUHM M KOMITBIOTEPHOM KJlacce,
OCHAIIICHHBIX HEOOXOJWMBIM  y4YE€OHBIM, METOAMYECKUM, HHPOPMAIMOHHBIM,
MIPOTPAMMHBIM 00€CTICUCHHUEM.

3.2. HudopmarmonHoe obecrnieueHrne 00yueHus
[lepeyenr y4eOHBIX U3IAaHUN, HWHTEPHET — PECYPCOB, JOMOTHUTEIBHON
JUTEPaATYypPHI.

OcCHOBHbBIE HCTOYHUKH:

1. buonorus: yyeOHUK M TPaKTUKYM IJisi CpeaHero mnpoecCruoHaIbHOro
obpaszoBanus / B. H. Speirun [u ap.] ; mox penakuueit B. H. Speiruna. — 2-e u3g. —
MockBa : WznarensctBo IOpaiit, 2022. — 378 c. — (IIpodeccuonanbuoe
obpazoBanme). — ISBN 978-5-534-09603-3. — Texkct : »dNEKTPOHHBIN //
OO6pazoBaTenbHas matdopma FOpaiit [caidT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1.

JlonoTHUTe/IbHbIE HCTOYHUKU:

1. O6yxos, JI. K. buomorusi: kieTku W TKaHW : ydeOHOe rmocoOue s
cpeanero npodec-cuonanpHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkona.
— 3-e u3n., nepepad. u mon. — Mocksa: UznarensctBo FOpaiit, 2024. — 358 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07499-4. — Texkcr
eKTpoHHbI //  OOpazoBarenbHass 1atdopma IOpaiit [caiit]. — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336
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4, KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA
JUCIHAIIVIMHBI OYII1.10 BUOJIOTUA

KoHTposib ¥ oOlleHKa pe3yJbTaTOB OCBOCHUS Y4YE€OHOM JAMCLMILIUHBI
OCYILECTBIISIETCA MPENOJAaBATENEM B POLIECCE POBEACHUS NMPAKTUYECKUX 3aHATUN U
71a00paTOpHBIX paboOT, TECTUPOBAHUS, a TAaKXKE BBINOJHEHUS OO0YYaIOIIMMHUCS
WHVMBUAYAJIBbHBIX 33IaHUM, IPOECKTOB, UCCIIEAOBAHUN.

Oo6masi/mpogeccuoHanbHas Pa3zpen/Tema Tun omeHoYHBIX
KOMIIETEHIUSA MeponpHusITUsI
OK 01. Bsidupats cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OO6CcyxaeHue 10 BOIpocaM
pemeHus 3aja41 | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | JICKOMHK
npodeCcCHOHATbHON 8.1, 8.2, 9.1-9.3, PazpaboTtka rioccapus

ACATENLHOCTH NPUMEHHTENBHO | g Ao/ 9 5[T-0/c, 10.1, 3agonHeHHe CPaBHHUTEIHHBIX
K pa3JINYHbIM KOHTEKCTaM 10.2, 103M-ofc, 11.1M-ofc TTZCJ;iEOBaHHe

VYcrHbIit onpoc

JIMKTaHT Ha WCIOJb30BAHUE
apryMEHTOB, OHMOJIOTHYECKOU
TEPMHUHOJIOTUN ¥ CUMBOJIMKU
NunuBunyanbHas
caMmocTosiTeNbHast paboTra
[IpencraBinenue pe3ynbTaToOB
MPAKTUYECKUX paboT
KontposnbHbIie paboThI

3amuTa TBOpUECKUX paboT

3amuTa UHIUBUAYaJIbHbBIX
MIPOEKTOB
Brimonaenue 3aJaHui
MIPOMEKYTOYHOM aTTECTALMU
OK 02. Ucnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnieHuBaemasi AWCKYCCHUS TI0
COBPEMEHHBIE cpeacta | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCaM JIEKIMU
TTOMCKa, aHanm3a | 71.73 81 8.2 9.1-9.3, Pazpabotka MEHTAJILHOU
wnpopvatu, | QAT 93Tk, 103, gl e sauurra
u uH()OPMAIIOHHBIC 10.2, 10.311-o/c, 11.1TI-0/c 71abOpaTOPHBIX paboT
TEXHOJIOTUU [IJISl BBIOJHEHUS [IpencraBiaenne pe3ynbTaToB
3a1a4y npodeccuoHaIbHON MPAaKTUYECKUX paboT
NEeSITEIIbBHOCTH [IpencraBnenue YCTHBIX
cOOOIIEHNH C Tpe3eHTanuei,
MOATOTOBJICHHBIX 10 MEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
MpernojaBaTesieM
OK 04. OddexktuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOGcyxneHue 1O BOIpoOcaM
B3aMMO/ICUCTBOBATH u | 43,51-54,6.1-6.3, 7.1-7.3, | Iekuuu
paboTaTh B KOJUIEKTHBE H 8.1, 8.2, 0.1-9.3, | IIpencraBnenne  pe3ynabraros
KOMaH/Ie 9.4M-o/c, 9.5TT-o/c, 10.1, | MPAKTHYECKHX pabor

3ammTa TBOPYECKUX PabOT
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10.2, 10.3IT-0o/c, 11.111-0/c

OK 07. CopelicTBOBATH
COXpaHEHUIO OKpYy>Karoleu
CpeIbl, PECypPCOCOEPEKEHUIO,
PUMEHSTh 3HAHUS
00 U3MEHEHUU KJINMAaTa,
TIPUHITAITBI OepeKITMBOTO
npou3BoAcTBa,  3(hdexkTuBHO
JIENCTBOBATE

B YPE3BBIYANHBIX CUTYALUAX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 81, 82, 9.1-9.3,
9.4I1-0o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

3amuTa VHIUBHTyaTbHBIX
IPOEKTOB

OOcyxzaeHue 10 BOMIpocaM
JEKINU

Pazpabotka riioccapus
3anojgHEeHNEe  CPaBHUTEIBHBIX
TaOJIAILL

TectupoBanue

YceTHBII onpoc

JIUKTaHT Ha HCIHOJIb30BaHUE
apryMEeHTOB, OHOJOTHYECKOU
TEPMHUHOJIOTHN U CUMBOJIMKU
NunuBunyanbHas
caMoOCTOsATENIbHAsE paboTa
IIpencraBnenue pe3ynbTaToOB
MPaKTHYECKUX padoT
KonTtpomnbHbie paboThI

3ammTa TBOPYECKUX PabOT

3armura VHIUBUYaJIbHBIX
MPOEKTOB
Brimoanenune 3a7aHuN

MPOMEKYTOYHOM aTTECTANK
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