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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIVIMHBI YII.10 BUOJIOI'UA

1.1. OGnacTh NpuMeHEHHUS paboUeii mporpaMMbl

PabGouast mporpamMma IHCIMIUIMHBI SIBJISIETCS YacThi0 00pa3oBaTEbHOMN
nporpammel B cootBeTcTBUU ¢ ®I'OC CIIO no cnenumansaoctu 09.02.11 Pazpabotka
U YIIpaBJICHUE MTPOrPaMMHBIM 00€CTIeYeHUEM.

1.2. Mecto auctumunsl B cTpyktype TTTCC3:
OIl. OGuieo6pazoBareibHas MOATOTOBKA

VII. YueOHble TpeMeThl

VII1.10 bunonorus

1.3. lenm m 3amaym AUCIUIUIMHBI — TPeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
MUCLIUILINHGI:
B pe3ysibTaTe 0CBOCHHS TUCIUILIMHBI O0YYarOIIHIACS TOJKCH YMETh:

— TPOBOJAUTH CPAaBHCHHE XWMHUYECKOW OpTraHW3allid >KUBBIX U HEKHBBIX
OOBEKTOB.;

—  CTPOHUTH CXEMbI SHEPIETUYECKOr0 OOMEHa 1 OMOCHHTE3a OenKa;

—  CaMOCTOSATENILHO MCKATh JOKa3aTeIhCTBA TOTO, YTO KJIETKA — DJIEMEHTapHAas
JKUBasi CHCTEMa W OCHOBHAs CTPYKTYPHO-(QYHKIIMOHAJIbHAS €IWHHIIA BCEX JKHUBBIX
OpraHU3MOB;

— CaMOCTOSATEJILHO HAaXOJWTh OTJIWYUS MHTO3a OT MeEHo3a, Ompeaeisas
ABOJTFOIMOHHYIO POJIh 3TUX BUJOB JICJICHUS KJICTKHU;

— XapaKTepu3oBaTh CTaAUM TOCTIMOPHOHAIIBHOTO pa3BUTHS Ha MpPUMEpe
YyeJIoBEKa;

— pemiaTh FeHETUYCCKUE 3a/1aUH;

— pa3dbuparbcsi B OTUYECKHX  aCleKTaX HEKOTOPBIX  JOCTHDKCHHH B
OMOTEXHOJIOTHH: KJIOHUPOBAaHUH YKHUBOTHBIX M MPOOJIEMax KJIIOHUPOBAHUS YEIOBCKA;

— JIOKa3bIBaTh PABEHCTBO YEJIOBEUECKMX pPAc HAa OCHOBAHWM WX POJICTBA U
CIMHCTBA TIPOUCXOKICHUS;

B pe3ynbpTaTe 0CBOCHUS TUCITUTIIUHBI 00YUYaIOMIUNACS TOJDKEH 3HATh:

— CTpOCHHE M (PYHKIIUU PACTUTEIbHBIX U JKUBOTHBIX KIICTOK;

— CTPYKTYPHYIO OPTaHHU3AIUIO0 OPTAHUYECKUX BEIIECTB KICTKU;

— OCHOBHBIC TIOJIOKCHHSI KJICTOYHOUN TEOPHH,

— OCHOBHBIC CTaJUd OHTOTCHE3a Ha TPHUMEpPE Pa3BUTHS IMO3BOHOYHBIX
’KHBOTHBIX;

— OCHOBHBIC B bl N3MCHYHUBOCTH,



— OCHOBHBIC HAIIpaBJICHUSA B CCIICKIIMU paCTeHI/Iﬁ H )KUBOTHBIX,;

— OCHOBHBIC TCOPHUHU ITPOUCXOKIACHUA )KU3HU HA ?)CMJ'IG;

— OCHOBHBIC HCTOPHUYCCKUC SBOJIIOIIMOHHBIC UCH,

— CPAaBHUTCIBbHYIO XapaKTCPUCTHUKY YCIIOBCKA U IIPUMATOB, CXOACTBO U OTIIMYHAI.

1.4. KouuuecTBO 4acOB HA OCBOCHUE JTUCIUILINHEI:

MaxkcumanbpHON yueOHON Harpy3Kku oOyuatroierocst 72 yaca, B TOM 4HCIIE:

— o0s3aTenpHas ayAuTOpHas ydyeOHas Harpyska (Bcero) 40 yacoB, U3 HHX
npakTudeckas padorta — 20 gacos.

— caMocTosTeNbHas paboTa — 32 Jaca.

1.5. Ilnanupyemsblie

pe3yabTaThl

OCBOCHUA

o01eobpazoBaTenbHON

nuctuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kox n ILnannpyemMsble pe3yibTaThbl OCBOCHUS JUCHUILIMHBI
HaNMEHOBaHHe
¢opmupyembIx Oo0mue JucuunjuHapHble
KOMIeTeH Uil
OK 01. Beibupath JInunpie  pesyabTarhl  A0/ukHBI | [IP6 1. ChopmupoBaHHOCTh 3HAHUH O
CIOCOOBI pelIeHUs O0TPaKATh B YACTH: MECTe U POJIU OUOJIOTHH
3a1a4 TPYAOBOI0 BOCITUTAHUA: B CHCTEME  HAy4YHOIO  3HaHHUS;
npoeCCHOHATBHON | - TOTOBHOCTH K TpYAY, OCO3HaHHE | (QyHKIIMOHAIbHOM IPaMOTHOCTH
ACATCIIbHOCTHU OCHHOCTHU MaCTCPCTBA, TPYI[OJHO6I/IC; YCJIOBCKAa IJId PCHICHUA KU3HCHHBIX

MMPUMCHHUTCIILHO K
Pa3INIHBIM
KOHTEKCTaM

- TOTOBHOCTh K aKTHUBHOM
JESITEILHOCTH  TEXHOJOTMYECKOH |
COLIMaIbHOMI HAaNpaBJICHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATb,
IJAHUPOBATh M CAMOCTOSITEJILHO

BBIMIOJHATH TAKyIO JCATEILHOCTD;
- MHTEpeC K pa3Iu4yHbIM cdepam
po(hecCHOHANEHOM IS TEILHOCTH,

OsnageHue YHUBEPCATbHBIMU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

MeranpenmeTHbIe pe3yJabTaTh
JIOJKHBI OTPaXaTh:

OsmageHue YHUBEPCAITbHBIMU
y4eOHBIMU IMO3HaBaTCIILHBIMU
JCUCTBUSIMU:

a) 0a3oBble JIOTHYECKHE NeCTBUS:
- CaMOCTOSITETIbHO (POPMYyITUpPOBATH U

aKTyaJIMu3UpOBaTh npobiemy,

npobieM.
I[1P6 2. CdopMHPOBAHHOCTH YMEHHS

pacKpbIBaTh coepKaHue
OCHOBOIIOJIATAIOIINX  OMOJIOTHYECKUX
TEPMUHOB W TIOHSATHI: XU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHU3M,  BHI,
MOMYJISIKSI, JKOCHUCTEMa, OUOIEHO3,
ouochepa; MeTaboII3M (oOmeH
BEIIECTB

U TpEBpalllEHUEe SHEPruu), TOMEOCTa3

(camoperymsnus), OuocuHTe3 Oelka,
CTPYKTYpHasi ~ OpraHu3alus HKHBBIX
CHCTEM, TMCKPETHOCTD,
CaMOperyJISIIIHS,

caMOBOCIIpOU3BeIeHNE (PETPOIYKITHS),
HaCJICOCTBCHHOCTD, HU3MCHYHNBOCTS,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBast OpraHu3aLusl.

[MP6 3. CdopMupOBaHHOCTH YMEHHS




paccMaTpuBaTh €€ BCCCTOPOHHE,

- yCTaHaBIWBaTh  CYHIECTBEHHBIN
OpU3HAK WM OCHOBAaHUSA  JUIS
CpaBHEHUS, KJIacCU(UKALIUN u
00001IeHNS;

- ONpeAeNATh IeNu JeATEIHHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPHH HX
JIOCTHIKEHHUS,

- BBIABJISATH  3aKOHOMEPHOCTH U
MPOTUBOPEUYUSI B PaCcCMaTPUBAEMbIX
SIBIICHUSX;

- BHOCHTD KOPPEKTUBBI B
JIeSITENLHOCTD, OILICHUBATh
COOTBETCTBUE PE3YJbTATOB  IIEJSM,
OIICHUBATh pHUCKHU MTOCJIEICTBUI
JIeSITEIILHOCTH;

06) ©0a3oBble HcCCJIeI0BATEIbCKHE
JeHCTBUA:

- BIAACTh  HaBBIKAMH  y4eOHO-
UCCJIENOBATEIICKOM U IIPOECKTHOM
JIeSITCIIEHOCTH, HaBBIKAMH

paspenieHus npooem;

- BBISIBIISITH TPUYNHHO-CIICJICTBEHHBIE
CBSI3M W aKTyalIM3WpOBaTh 3ajady,
BBIIBUTATh THUIIOTE3Y €€ pPEUICHHS,
HaxXoauThb APTYMCHTEIL JJISL
JI0OKa3aTeNIbCTBA CBOUX YTBEPKICHUU,
3a7aBaTb IapaMeTpbl U KPUTEpUHU
pelIeHNUS;

- AHAJIM3UPOBATH ITOJYYCHHBIC B XOIC

pereHus 3a7a9u pe3yabTaTHI,
KPUTHYCCKH OLICHMBAThH 1794
JIOCTOBEPHOCTb, IPOTHO3UPOBATH

N3MCHCHHUC B HOBBIX YCJIOBUAX;

- yMeTb TNEPEHOCUTh 3HAHUS B
MO3HABATENIbHYI0 UM  MPaKTUYECKYIO
00JacTH KU3HEIEATEIILHOCTH,

- YMETb MHTETPUpPOBATh 3HAHUS U3
Pa3HBIX MPEeIMETHBIX 00JacTel;

- BBIABUTAaTh HOBBIE WJEH, MPEAarathb

OpPUTHHAJIbHBIC TOAXO0AbI U PCHICHUSA,

pacKpbIBaTh COZIEpIKAHUE
OCHOBOTIOJIATAIONIUX ~ OMOJIOTUYECKUX
TEOPUA W TUIOTE3:  KJIETOYHOW,
XPOMOCOMHOM, MYTallHOHHOM,
3BOJIIOLIMOHHOM, IIPOUCX 0K ICHUS

YKU3HU U YeJIOBeKa.

I[1IP6 4. CdopmMupoBaHHOCTH YMEHHS
pacKpbIBaTh OCHOBOTOJIararoIue
OMOJIOTHYECKHe 3aKOHBI u
3akonomeproctn (I. Mengens, T.
Moprana, H.W. BaBunosa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM.
I[IP6 5. IIpuobOperenue
NPUMEHEHHUS  OCHOBHBIX  METOJOB
HAyYHOTO TMO3HAHMUS, HUCIOJIb3YEMBIX B

OMoJIOruy: HAOJIIOIEHUS

OIIbITa

U OIMCAHMS JKUBBIX CHCTEM, IPOLIECCOB
u SIBJICHUI, OpraHH3aluH u
IPOBEACHUS OMOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIIBM)KECHUS THIIOTE3,
BBIBJICHUS ~ 3aBHCHMOCTH  MEXIY
UCCIIEyeMBIMH BEJINYNHAMH,
OOBSCHEHNS MOTyYCHHBIX PE3YJIbTATOB
U GOpPMYyIHpPOBAaHUS  BBIBOJOB  C
UCIIOJIb30BAaHUEM HAYUHBIX TOHSATHH,
TEOPUM U 3aKOHOB.

I[IP6 6. CdopMHPOBAaHHOCTH YMEHHS
BBIJICJIATH  CYHIECTBEHHBIE MPU3HAKH
BUPYCOB, OpOKapuoT |
9YKapuoT; OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,

6I/IOFCOHGH030B u OKOCHUCTEM,

KJICTOK

OCOOCHHOCTH  TIPOIIECCOB  OOMEHa
BCIICCTB U MPCBpALICHHUA OSHCPIrunu B

KIIeTKe, (POTOCHHTE3a, IUIACTUYECKOTO

u HHEPreTHYECKOTO oOMeHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OILJIOJIOTBOPEHMUS, pa3BUTHS "
Pa3MHOXKCHHS, WH/IMBUyaTBHOTO
pa3BuUTHA OpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOTO orbopa,
BUI000pa30BaHUS,

IpUCIOCOOJICHHOCTH  OpPraHU3MOB K




cpene oOuTaHus, BIIASTHHS
KOMIIOHEHTOB KOCUCTEM,
AHTPONIOTEHHBIX H3MEHEHHIA

B DKOCHCTEMaxX CBOCH MECTHOCTH,
KpyroBOpOTa BEIIECTB U IMpEBpalICHHE
sHeprum B onocdepe.

I[1P6 7. CdopmMupoBaHHOCTH YMEHHS
OPUMEHSTh TOJy4YCHHbIC 3HAHUS Ui
00BsICHEHUS OMOIOTHYECKHIX
MPOIIECCOB U SIBICHUU, JUISI TIPUHSTHS
[PaKTUYECKUX peLIeHnt B
MMOBCEIHEBHOW KU3HU

C Lenapro obecrieyeHusT 0€30MacHOCTH
CBOETO  37I0pPOBbSI U 3/10pPOBbA
OKpYXaloIUX JIIoJel, CcoOMoaeHns
310poBOoro  o0pa3a JKU3HH, HOPM

rPaMOTHOTO MOBE/ICHUS B
OKpYXarolllell  NPUPOAHOM  Cpele;
MMOHUMaHue HEOOXOTUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM ounonoruu u

OMOTEXHOJIOTHIA JJISi  PaIllHOHAILHOTO
IPUPOIOTIOITB30BAHHS.

I[1IP6 8. CdopmMupoBaHHOCTH yMEHHS
pemaTh ~ OMOJOTMYECKHE  3aJaud,
COCTAaBJJIATh T CHOTUIIMYCCKHUEC CXCEMBbI
CKpELIUBaHUsA

AJid  PpasHbIX  THIIOB HaCJICO0BaHUA
[IPU3HAKOB Yy OPraHU3MOB, COCTaBIIATH
CXEMBI TIepeHOCa BEUIECTB U SHEPTUH B
9KOCcHCTEMaXx (IIeTH TUTAaHUs, TUIIECBhIC
CEeTH).

[TP6 9. CdopMHupOBaHHOCTh yMEHUH
KPUTHYECKH OIICHWBATh WH(OPMAIIHIO
OMOJIOTYECKOTO CoJIepKaHus,
BKJTIOYAIOMIYHO TICCBAOHAYYHBIC 3HAHUA
U3 pa3IMYHbIX UCTOYHHKOB (CpencTBa
MaccoBoil  WHpOpMANHMH,  HAYYHO-

HOMYJISIPHBIE MaTepuabl);
MHTEPIIPETHPOBATh ITHYECKUE ACIICKTHI
COBPEMEHHBIX MCCIIeIOBaHUH B
OMOJIOrHMH, MEIULIMHE, OMOTEXHOJIOTHH;
paccmaTpuBath rio0anbHbIe
IKOJIOTHUECKUE poOIeMbI

COBPEMEHHOCTH,  (OPMHPOBATH MO




OTHOIICHHIO K HHM COOCTBEHHYIO
MO3HIIHUIO.

I1P6 10. CdopmMHpOBaHHOCTH YMEHHIA
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U
YCTHBIE  COOOIIECHUS
Ouosormuecko  MHpOpMaUH U3
HECKOJIbKUX HCTOYHHKOB, TPaMOTHO

HCIOJb30BaTh TMOHATUMHBINA amnmapar

Ha OCHOBC

ouosIoruu

OK 02.
Hcnonn3oBarn
COBPEMEHHbBIE
cpencTBa TIOWCKa,
aHanmu3a

U HMHTEpIpETaIiH
uHpopmarun

U UHPOpPMALMOHHbIE
TEXHOJIOTUU TSt
BBIMIOJTHEHUST 33724
npodecCHoHATBLHOM

JCATCIIBHOCTH

JInuaOCTHBIC PE3yIbTaThl  JOJI?KHBI

OTpaxXaTb B qacTu: OCHHOCTH
HAay4YHOI'O IMO3HaHUA:

- cpOPMHPOBAHHOCTH MUPOBO33PECHHS,

COOTBETCTBYIOLIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS 1SRN u
0011eCTBEHHOM MPaKTHKH,

OCHOBaHHOIO Ha JHAJIOre KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B ITOJIMKYJIbTYPHOM MUDE.

MeranpenmeTHeie pe3yabTaTel
JTIOJDKHBI OTPaXKaTh:

OsgnageHue YHUBEPCATHHBIMHU
y4eOHBIMU MMO3HABATEJILHBIMU
NEUCTBUSIMU:

B) paboTta ¢ nHpopmarmei:

- BIIQJAECTh HABBIKAMM  IIOJYYEHUS
uHpOpMaLnu;

U3 HCTOYHUKOB  pasHBIX  THUIIOB,
CaMOCTOSATEIFHO OCYIIECTBIIATH
NOWCK, AaHalW3, CHCTEMaTH3AIHIO
U HMHTEPOpETaluio  HWHGPOPMAIUH
Pa3INIHBIX BUJIOB " bopm
Ipe/ICTaBICHNUS;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpOopMaIuy,

€C COOTBCTCTBHC IMpaBOBbIM u

MOPaJIbHO-3THUYCCKUM HOPMaAM;

I1P6 1. ChopmMHupOBaHHOCTH 3HAHUH O
MECTE U POJIU OUOJIOTHH

B CHUCTEME  HAay4YHOTO  3HAHWS,
(GyHKIIMOHATILHOM IPaMOTHOCTH
YyelloBeKa JJIsl pelIeHUs >KU3HEHHBIX
npoOJem.

I[TP6 7. CdopMuUpOBaHHOCTH YMEHHS
NPUMEHSTh TOTyYCHHBIC 3HAHUS IS
00BsICHEHUS OMOIOTHYECKHIX
MPOIIECCOB U SIBICHUHU, JUISI TIPUHSTHS
[PaKTUYECKUX peLIeHt B
IIOBCEIHEBHOM XU3HU

C Lenapro obecrieyeHusT 0e30IacHOCTH
CBOETO  3JI0POBbSI U 3/10pPOBbA
OKpYXaloIUX JIIoJel, CcoOMoAeHNs
310poBoro  o0pasa

IPaMOTHOIO

JKM3HH, HOpPM
IIOBCACHUA B
MPUPOAHON  Ccpene;

HE0OXOAUMOCTH

OKpY’Karollen

IMOHUMAaHHUE
NOCTHKEHUN

ouonoruu u

UCTIOJIb30BaHUS
COBPEMEHHOM
OMOTEXHOJIOTHIA JISi  PaIllHOHAILHOTO
TIPUPOIOTIOITBL30BAHHS.

[TP6 10. ChopMHpOBaHHOCTH yMEHUH
CcO31aBaTh COGCTBGHHBIG IINCHbMCHHBIC N
YCTHBIE  COOOIICHHUS

Ha OCHOBC

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

ounoJsIoruu

OK 04. DddexTuBHO
B3aUMOJCHCTBOBATh
U paboTatb

B KOJIJICKTHBE

1 KOMaH]Ie

JImgyHOCTHBIE PE3YIbTAThl  JOJIXKHBI

OTpaxXaTb B qacTu: OCHHOCTH

HAay4YHOI'O IIO3HAaHHA: OCO3HAaHUC

OCHHOCTH Hay‘IHOﬁ ACATCIIbHOCTH,
T'OTOBHOCTbH OCYHICCTBJIATDH

IPOEKTHYI0O U  HCCIEIOBATENbCKYIO

I1P6 5.

MMPUMCHCHUA

[Ipuobperenne  ombiTa

OCHOBHBIX  METOJOB
HAay4YHOTO MO3HAHMS, UCMOJIb3YEMBIX B
Ouoyiornu: HAONIOACHUS M OIKMCAHUS
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM;

opraHusanuu n IIPOBCACHUA




JeATEIbHOCTh WHIMBUAYaJIbHO U B
rpyIIe.

MeranpenmeTHble pe3yJIbTaThl
JOJIKHBI OTPAXKATh:
OBnaneHue YHUBEPCAIbHBIMU

KOMMYHUKATUBHBIMU JCHCTBUSMH:
0) coBMeCTHasl 1€ TEIbHOCTD:

- IMOHUMATh n HCIOJIL30BAaTh
MPEUMYILIECTBA KOMaHHOM

Y MHIUBHUIYAJILHON paboTHI,
COBMECTHOM

- MMPpUHHUMATH neiaun

ACATCIIBHOCTH, OpTraHHU30BLIBATH n

KOOPJMHUPOBATh JCHCTBUS TIO €€

OMOJIOTHYECKOTO OKCIICPUMCHTA,

BBIIBIDKEHUSI ~ THIOTE3,  BBISBICHHUS
3aBUCUMOCTH MEXY HCCIeAyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOTYICHHBIX
pe3ynbTatoB U (opMynHpoBaHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAaY4HbIX

MOHATHI, TEOPHUIl U 3aKOHOB

JOCTHKEHHUIO:  COCTaBISATh  IUIaH

JNICUCTBUMA, paclpenesarb pPoJd C

y4eToM MHEHUI Y4aCTHUKOB

o0cyxJaTh pe3yJabTaThl COBMECTHOM

paboThI.
OK 07. JlnunoctHble pe3ynbraThl  JoikHBI | [IP6 5. Ilpuobperenue  ombiTa
CopneiicTBOBaTh OTpakaThb B YAaCTHU: JKOJOTMYECKOTO | IPUMEHEHHS  OCHOBHBIX  METOJIOB
COXPaHEHHUIO BOCIHUTAHMUS: HAyYHOTO TMO3HAHMUS, HUCIOJIb3YEMBIX B
OKpY>KaroIen - c(hopMUPOBAaHHOCTH JKOJIOTHYECKOW | OMOIOTUN: HAOMIOJEHUS W OIHUCAHHS
Cpelbl, KyJIbTYpbl,  TOHUMAHUE  BIIMSHUA | )KUBBIX CHUCTEM, IIPOLIECCOB U SBICHUII;
pecypcocOepeKeHUI0 | COUUaTbHO-IKOHOMUYECKUX OpraHu3aluu u MIPOBEICHUS
, IPUMEHSATH 3HAHUS | MPOLIECCOB HAa COCTOSIHUE MPUPOJHOM | OMOJIOrMYECKOTO HKCIIEPUMEHTA,
00 U3MEHEHUHU U COLHMAIBHOW Cpelbl, OCO3HAHHE | BBIIBUKCHUS  THUIOTE3,  BBIABICHUSA
KIIUMaTa, MPUHIIMIBL | TJI00ATHEHOTO XapakTepa | 3aBUCUMOCTH  MEXJy HCCIIECAYEeMbIMU

OepexKIIMBOTO
MIPOU3BO/JICTBA,
a3 pexTruBHO
JIENUCTBOBATE

B UpE3BBIYAIHBIX
CUTYaIUAX

HKOJIOTHYECKUX MPOOIIeM;

- IUIAHUPOBAaHHWE U OCYIIECTBIICHHUE
JICUCTBUIA B OKpY)KaloIed cpene Ha
OCHOBE 3HaHMS LIeJIed YCTOWYHMBOTO
Pa3BUTHS YEIOBEUECTBA,

- AKTUBHOE HENpUATHE JCHCTBUH,
MNPUHOCSIINX  BpEJ
cpene;

- yMEHUe

OKpY’Karollen

MPOTHO3UPOBATH
H€6HaFOHpI/I}ITHBI€ 3KOJOTHUYECCKHUEC
MOCJIEICTBUS pEANPUHIMACMBIX
JIEUCTBUI, IPEIOTBPAILIATH HX;

- pacimMpeHue OmbITa JeATEIHbHOCTH

9KOJIOTHYCCKOU HaITpaBJICHHOCTH.

MeranpeameTHbie pe3yiabTaThl
JIOJKHBI OTpaXkaTh:
OBnanenue YHUBEPCAIbHBIMU

KOMMYHUKATHBHBIMU HGﬁCTBHHMHZ

BCIMYHUHAMMU, OGBHCHGHI/I}I MOJIYYCHHBIX
pe3ynbTatoB U (hopMynHpoBaHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAay4HbBIX
MIOHSATHUI, TEOPHUIl U 3aKOHOB.

I[TIP6 6. CdopmMupoBaHHOCTH YMEHHS
BBIICTIATh CYIIECTBEHHbIE MPU3HAKU
BUPYCOB,  KJIETOK

9YKapHoT;

OpOKapuoT H
OJHOKJICTOUYHBIX nu
MHOT'OKJICTOYHBIX OpI‘aHI/I3MOB, BHUOO0B,
OMOreoICHO30B u 9KOCHUCTEM;

0COOEHHOCTH MPOIIECCOB oOmeHa

BEIIECTB M INPEBpAIICHHS] DHEPIHMHU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO
" SHEPTeTUYECKOTO oOMeHa,
Melio3a,

XEMOCHHTE34a, MHUTO34a,

OIJIOAOTBOPCHUA, Pa3BUTHA )48

PAa3SMHOXCHUA, HHAUBUAYAJIBHOT'O

pa3BuTHs OpraHuzMa (OHTOTEHE3a),




0) COBMECTHAs JICSITCIIbHOCTD:
-  TOHMMaTh W  HCIOJb30BATH
MPEUMYILIECTBA KOMaHHOM

Y MHIUBHUIYAJILHON paboTHI,

- TpUHUMATh IEJIH  COBMECTHOM
NEeATEeILHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATH JEHCTBUS

10 €€ JOCTHIXKCHHIO: COCTaBJIATH IIJIaH

JEUCTBUM, pacmpeneisiTb poilud ¢
y4€TOM MHEHUU YYaCTHUKOB
00CYyX/1aTh pPE3ylbTaThl COBMECTHOU
paboTbI

60pbOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO orbopa,
BUI000pa30BaHUS,

IpUCIIOCOOJICHHOCTH  OpPraHU3MOB K
cpene oOuTaHMs, BIIMSTHUS
KOMITOHEHTOB 9KOCHUCTEM,
AQHTPOIOT€HHBIX M3MEHCHHUH B
9KOCHUCTEMax  CBOEH  MECTHOCTH,

KPYroBOPOTa BEIIECTB M PEBPAIICHHE
sHepruu B Ouocdepe.

I[IP6 7. CdopMHpPOBAaHHOCTH YMEHHS
NPUMEHSTh TIOJIYYCHHBIC 3HAHUS IS
00BsICHEHUS OMOIOTMYECKUX

IponeccoB u HBHCHHﬁ, AJI MIPUHATHA

MPAKTUYECKUX peueHuit B
[IOBCEIHEBHON JKW3HM C  LEJIBIO
oOecrieuenus 0O€30IIaCHOCTM  CBOETO

3M0POBbSI M 37I0POBbSI OKPYKAIOIINX
Jrozie, COOI0ICHHS 3/10pOBOTO 00pa3a
JKU3HH, HOPM I'PpaMOTHOTO ITOBCACHUA B

OKpYXarolllell  NPUPOAHOM  Cpele;
MOHUMAaHNE HEO0OXOUMOCTH
HCIIOJIb30BaHUs JOCTHKEHUI
COBPEMEHHOM Oounosorun "

OMOTEXHOJIOTUH JUIsI  pallMOHAJIBLHOTO
MPUPOIONOIB30BAHUS
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

YI1.10 BUOJIOI'UA

2.1. OObeM IUCHUIUIMHBI U BUBI Y4EOHOUM pabOThI

Bua yueOHo# padboThl

O0beM yacoB

MaxkcumanbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 40
B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 20
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTtosTenpHas pabota o0ydaronierocs (BCero) 32
[IpomexxyTounast arrectamus B hopme 3ayer ¢
OLICHKOH
2.2.  TemaTudeckuil MIaH U COJEPKAaHUE TUCITUILIUHBI
Conep:xanue yuye0HOro marepuaJa,
JabopaTopHbie padoThl M MPAKTHYECKHUE Yposenn
HaunmenoBanue
3aHATHS, CAMOCTOSITEJIbHASI padoTa O0bem yacon 0CBOEHMSI
pa3aesioB U TeM
o0yuarommxcs, Kypcosasi padora (IpoeKT)
(ecJM MpeayCMOTPEHO)
1 2 3 4
Paznea 1. buosorus kak Hayka. ZKuBble cMCTeMbl U MX OPraHU3aLMs
Tema 1.1. Copneprxanue yueOHOTo MaTepuaa 1 1,2
buonorus buonorus — Hayka o xuBoil mnpupoge. Cps3u
B CUCTEME HayK. | OMOJIOTMH C OOIICCTBEHHBIMH, TEXHUYECKUMU U
Ob6mas JPYTUMH €CTECTBEHHBIMU HayKamH,
XapaKTEpUCTHKA | punmocodueid, penurueid, 3TUKOM, ICTETUKON 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.
YpoBHH OpraHu3aIuu ounocucTem:
MOJIEKYJIIPHO-TEHETUYECKUM, KJIETOYHBIH,
OpraHU3MEHHBIN, MO YJISIHMOHHO-BUA0BO,
9KOCUCTeMHBIH (OMO - TEOIEHOTHYECKUN),
O6uochepHbIi
IIpakTHyeckoe 3aHATHE - -
CamocrosiTesbHas padora 1 1,2,3
Paznen 2. XumMu4yecKuii COCTaAB M CTPOEHHE KJIETKHU
Tema 2.1. | Coneprxanne yuebHOro Matepuana ‘ 1 1,2
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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

CamocrosiTesbHasi padoTa

1,23

Tema 2.2.
buonornuecku
BayKHEIC
XUMHYECKHE
COCTUHCHMUS

ConeprkaHue yueOHOTO MaTepuaa

benku. CoctaB u  cTpoeHHEe  OEIKOB.
AMUHOKHCIOTBI ~ —  MOHOMEpHl  OEJKOB.
HeszameHnMble W 3aMEHUMBICE AMUHOKHUCIIOTHI.
AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYPBI
0enKoBOM MoJIeKynbl (TIepBUYHAsI, BTOpHUYHAS,
TpeTUYHasT U  YETBEpPTUYHAS  CTPYKTYpa).
XuMuyeckue cBOMCTBa OenkoB. buonmorndeckue
byaKIMA 6eKOoB. DEPMEHTHI — OMOJIOTUYECKHE
karanu3atopel. CTpoeHue (epMeHTa: aKTUBHBII
HEHTD, cyOcTpaTHas cnenu(uIHOCTb.
Kodepmentsl. Buramunbl. Otianuust GepMeHTOB
OT HEOPraHMYECKHUX KaTalu3aToOpOB.

VYraeBoasl: MOHOCaxapuasl (TJIIOK03a, prubo3a u
Je30KCUpr003a), JCaxapy bl (caxapo3sa,
JIAKTO03a) W MOJHCcaxapubl (Kpaxmall, TITUKOTEH,
IEJUTIONI034). buonornueckue byHKIIH
YTJIEBO/IOB. Jlunuer: TPUTIHUIICPUIBI,
dbochomumuapl, crepouabl. [ mapoduabHO-
ruzipooOHbIE CBOICTBA. buonoruueckue
¢byukun  aununoB. CpaBHEHHE YIJIEBOJOB,
OCNKOB M JMIUAOB KaK WCTOYHUKOB JHEPTHUHU.
Hyknennoseie  kucimotel: JHK wu  PHK.
Hyxneotuasl —  MOHOMEpPHI  HYKJIEMHOBBIX
kucioT. Crpoenue u pynkiuu JJHK. Crpoenue
u ynkiuu PHK. AT®: ctpoenue u QyHKIHH.

1,2

IpakTnyeckue 3aHATHS

JlaGopaTopHsble 3aHSTHS (Ha BBIOOp
MIPENO/1aBaTels )

Ne 1 «Onpenenenne Butamuna C B IpOAyKTax
MUTaHUS

wmm  «OnpeneneHue HamU4Ms Kpaxmaia B
MPOYKTAX MTUTAHUS)

i  «[mapodunsHO-TUAPOPOOHBIE  CBOWMCTBA
JUTIHAIOB»

i «VM3ydyeHne KaTaJIMTHYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMuiIasbl WA
KaTaJyia3bl)»

1,2

CamocrosiTesbHasi padora

1,2,3

Tema 2.3.

ConeprkaHuie yueOHOTO MaTepraa

1,2
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CtpyKTypHO-
(dbyHKIIMOHATBHAS
OpTraHU3aIHs
KJIETOK

Huronorus — Hayka o kiuerke. Kierounas
TeOpUsd — TMPUMEDP B3AUMOACHCTBUS HUICH U
¢akTOB B HAaydyHOM TO3HAHWUU. MeToabl
W3Yy4YEHUs KIIETKH.

Knerka xak nenoctHas xwuBast cuctema. Oomue
NPU3HAKKM  KJIETOK: 3aMKHyTas  HapyKHas
memOpana, mojuekynasl JIHK kak reneruueckuit
amnmapar, cucTeMa CuHTe3a Oenka.

Tunsl KJIETOK: 9yKapuoTHYECKas u
npokapuoruyeckas. OcoOeHHOCTH  CTpOEHUS
IIPOKAPUOTUYECKON KieTKU. KierouHas cTeHka
Oaktepuii. CTpoeHHE DYKApPUOTHYECKON KIICTKH.
OcHOBHBIE OTJINUUS PACTUTEIBHOM, )KUBOTHOU U
rpuOHON KiIeTKU. [IOBEpXHOCTHBIC CTPYKTYPHI
KJIETOK— KJIETOYHAsl CTEHKA, TIJIMKOKAJIMKC, HX
byakuun. Ilnazmaruueckass MemOpaHa, €€
CBOWCTBA M (DYHKITHH.

Hurommazma u ee OPTraHOUIBL.
OnnomemOpannble opraHouasl kietku: OIIC,
armapar INonbxw, JIU30COMBIL.
[TomyaBTOHOMHBIE OpraHOMIbI KJIETKH:
MUTOXOHJIpUM, Iutactuabl. [IpoucxoxxaeHue
MUTOXOHJPUH W T[UIACTHA. Buapl mnimacTum.
HememOpaHHbIe OpraHOU/bI KIETKU: pUOOCOMBI,
KJIIETOYHBIA LIEHTp, ULEHTPHOJU, PECHUYKH,
KryTukd. @DyHKIMM  OpPraHoOMAOB  KIIETKH.
BxnroueHnusl.

Anpo — peryasaTopHslii LeHTp KieTku. CTpoeHue
aapa:  sAepHas — 000J70YKa,  KapuoILIa3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHcropr
BEILIECTB B KJIETKE

IIpakTnyeckue 3aHATHS

JlaGopaTopHsble 3aHSTHS (Ha BBIOOp
MIPENO/1aBaTels )

Ne 2 «Ctpoenue kneTku (pacTeHus, >KUBOTHBIE,
rpulObl) W KIETOYHBIE BKJIIOUEHHUS (Kpaxmall,
KapOTUHOUIBI, XJIOPOILJIACTHI, XPOMOTLIACTHI)»
unn «M3ydeHne CTpOeHUs KJIETOK pPACTCHUH,
JKUBOTHBIX M OaKTepuil MOJ MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUE)»
wm «IIpoHuriaemoct MeMOpaHbI (TIA3MOJH3,
JIETIIa3MOJTHN3)»

1,2

CamocrosiTesibHast padoTa

1,2,3

Pasznea 3. ’Kusuen

C€HATECJIbHOCTD KJIECTKH

Tema 3.1.
OOMeH BellecTB
Y TIpeBpaIlIeHNe

SHEPTUHU

B KJIIETKE

Conepxanue yueOHOrO MaTepuaia

Oo0Omen BEILECTB, A META0O0IH3M.
Accummitsiiiist (TIJTaCTHYECKUHA ~ OOMeH) |
TUCCUMIIIALIUS (PHEpreTuuecKuii oOMeH) — JBe
CTOPOHBI €MHOIO Mpoliecca Meradonusma. Poib
3aKOHOB COXpaHEHHUsS BEIIeCTBA M JHEPIHH B
NOHMMAaHUU  MeTabonu3Ma. Tumbsl  oOMeHa

1,2
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BEIECTB: AaBTOTPOPHBIE M TreTepoTpOHBIN.
Pons  ¢epmenToB B oOMEHe BEHIECTB U
MpEeBpaIeHIH dHEPruH B KieTke. DOTOCHHTES.
CeeroBass u TeMHOBasg (a3el (OTOCHHTE3A.
Peakuun dboTocuHTE3A. D¢ dexTuBHOCTD
dotocuHTe3a. 3HaueHWe (OTOCHHTE3a IS
KU3HN Ha 3emie. BiusHue ycioBuil cpensl Ha
dboTOCHMHTE3 ¥  CIMOCOOBI TIOBBIMICHUS]  €TO
NPOAYKTUBHOCTH Y KYJIbTYPHBIX DPaCTEHUH.
XeMocuHTe3. XEeMOCHHTE3UPYIOINUe OaKTEepHUH.
3HavyeHHe XEeMOCUHTE3a JIUIs )KU3HU Ha 3eMuie.
DHepreTUYecKuii 0OMeH B KieTke. Pacmenienue
BEIIECTB, BBIICIICHUE W aKKyMYJIHPOBAaHUE
SHEPruu B KIETKe. OTambl HHEPreTHYECKOro
oOMeHa. ['nmukomus. BpokeHwe u ero BUJBL
Kucnoponnoe okucieHue, WIH KJIETOYHOE
neixanue. OxucnuTtenbHoe GochopuupoBaHue.
D} PeKTUBHOCTH SHEPreTHIecKoro oOMeHa

IIpakTH4eckune 3aHATHA

CamocrosiTesbHasi padora

1,2,3

Tema 3.2.
Buocuures Oenka

CopepxaHue yaeOHOTro MaTepuaa

Peakuuu wmaTpuyHOro cuHTte3a. ['eHeTmueckas
unpopmanus u JJHK. Peanuzamnus renernyeckoit
nH(popmaruu B KieTKe. [ eHeTHuecKuii Ko 1 ero
cBoMicTBa. TpaHCKpUIIMA — MAaTPUYHBIM CHUHTE3
PHK. Tpancmsimuss — OuocuHTe3 Oenka. DTarbl
tpancisinuu. KonupoBanue amuHokucior. Posb
pubocom B OnocuHTe3e Oenka

1,2

IIpakTuyeckoe 3aHsATHE

No 2 «Pemenue 3agau Ha omnpeneieHUe
IIOCJIEIOBATEIbHOCTH HYKJIEOTHIOB»

1,2

CamocrosiTesbHasi padoTa

1,23

Tema 3.3.
Bupycel

ConeprkaHuie yueOHOTO MaTepraa

Heknerounsie (OpMBI  KU3HH — BHPYCHL
Ucropust  otkpeiTmisi  BupycoB (. .
WBanoBckmii). OcOOEHHOCTH  CTPOCHHS U
JKU3HEHHOTO LMKIJIAa BUpPYCcOB. baktepuodaru.
bonesHn pacrteHuii, >KMBOTHBIX K YEJIOBEKA,
BBI3BIBAEMbIE BHUpYyCaMHU. Bupyc
UMMYyHOAEPUITUTA qeJIoBeKa (BUY) -
BO30y/IHTEIb CII1a. [Tpodunaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUN

1,2

IIpakTnyeckue 3aHATHS

CamocrosiTesbHasi padoTa

1,23

Pa3nes 4. PazMHoOXkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAHU3MOB

Tema 4.1.
JKusHeHHEIN
UK KJIIETKU

CopepxaHue yaeO0HOro MaTepuaa

KneTouynblii 1THWKI, WIH JKA3HCHHBIM  ITHKII
kinetkd. MaTepdaza wu  murTo3. Ilporeccsr,
nporekaromme B wuHTepdasze. Permnmukanus -
peakuus MarpuuHoro cunresa /JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHIL.

1,2
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JWmuioniHpld W TaryOMJHBIM  XPOMOCOMHBIE
Habopbl. XpoMatuasl. [luTomornueckre OCHOBBI
Pa3MHOKEHHUSI M WHJMBHUAYAJIbHOTO pPa3BUTHUSA
opranu3moB. Jlenenue kieTkn — muTo3. Ctaauu
MutTo3a. [Ipomeccel, Mpoucxoadiiue Ha pa3HbIX
CTaIusIX  MHUTO3a. DBHOJOrMYECKHil  CMBICI
muto3a. IIporpammupyemasi rudenb KIETKH -
arnomnTo3

IIpakTHYecKkHe 3aHATHA

CamocTosiTesibHasi padora

1,2,3

Tema 4.2.
DopmbI
Pa3MHOKEHHUS
OpPraHU3MOB

CopepxaHue yaeO0HOTro MaTepuaa

@®opMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecronoe 1
nmosioBoe. Buapl 0ecrosoro  pa3MHOXKCHHS:
JIeJIeHUe HaJBO€ U [OYKOBAHME OJHO H
MHOT'OKJIETOYHBIX, cropoo0Opa3zoBaHue,
BETreTaTUBHOE pa3MHOXeHHue. VcKkyccTBeHHOE
KJIOHUPOBaHUE OPraHU3MOB, €T0 3HAUYCHHE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXEHUE, €ro OTIUYUS OT
oecniosoro. Meito3. Craguu meiioza. [Iporeccsr,
IIPOUCXOASAIIME Ha CTaausax meiosa. Ilosenenue
XpPOMOCOM B Meiio3se. Kpoccunrosep.
buonornueckuid cMbICT W 3HAUYEHUE MEHO03A.
["amerorenes — mpotiecc 00pa30BaHUs MOJOBBIX
KJIETOK Yy JKMBOTHBIX. [loyiOBBIE  Kele3bl:
CeMeHHUKH U suuHukd. OOpa3oBaHue U
pa3BUTHE  TOJIOBBIX  KIETOK  —  TaMer
(ciepMarto3ou/, SUIEKIIeTKa) — CIEPMaTOreHe3 U
oorere3. OCOOEHHOCTH CTPOEHUS SUIEKIETOK U
CIIEpMaTO30MU/10B. Onnon0TBOpEHHE.
[TapTeHorenes

1,2

IIpakTnyeckue 3aHATHS

CamocrosiTesbHasi padoTa

1,23

Tema 4.3.
NuauBunyansHoE
pa3BUTHE
OpraHu3MoOB

CopepxaHue yaeO0HOro MaTepuaa

NunuBuayanpHOE pa3BuTHE (oHTOTCHE3).
OMOpuoHanbpHOE  pa3BUTHE  (IMOpHOTEHE3).
Oransl SMOPUOHAIIEHOTO pa3BUTHA y
MO3BOHOYHBIX KUBOTHBIX: npobienue,
racTpyssius, OpraHoreHes.
[MocTamOpronanbHOe pa3BUTHE. Tunsl
MOCTAMOPUOHAIBHOTO  Pa3BUTHUSA: psIMoe,
HernpsiMoe (JInuMHOYHOE). BnusHue cpenbl Ha
pa3BUTHE OpPraHU3MOB; (AKTOpPHI, CIOCOOHBIC
BBI3BIBATh BpPOXKIEHHBIE YypoacTBa. Poct u
pa3BuTtue pacteHud. OHTOTeHEe3 IBETKOBOI'O
pacTeHus: TBOWHOE OIIOAOTBOPEHHE, CTPOCHHE
CEMEHH, CTaJANH Pa3BUTHS

1,2

IIpakTH4eckne 3aHATHA

Ne 3 «MadexnmonHbIe 3a007I€BaHUS U AHIEMUN
B HCTOPHH YEJIOBEUYECCTBAY.
Ne 4  «Bakmumnanms Kak ~ npo¢HIIaKTHKa

1,2
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WH(DEKIIMOHHBIX 3a00JICBAaHHIT»

CamocTosiTesibHasi padoTa

1,2,3

Pa3nes 5. HacsienicTBeHHOCTh M HK3MEHYMBOCTh OPraHM3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJeI0BaHHS

ConeprkaHuie yueOHOTO MaTepuaa

[Ipenmer u 3agauu resetuku. Poisib muronorun u
SMOpHOJIOTUH B CTAaHOBJIEHHM T'€HETUKH. Bkiajg
POCCHUICKHX U 3apyOEKHBIX YYCHBIX B Pa3BHTHE
TE€HETUKH. MeTtonb1 TE€HETUKH
(TuOPUIOTOTUYECKUA, IIMTOT€HETHYECKHH,
MOJICKYJIIPHO-TEHETUUECKUH ). OcHOBHBIE
TE€HETUYECKHUE MOHSITHUSL. ['enetnueckas
CHUMBOJIMKA, UCIIONIb3yeMast B cxemax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH  HACIEAOBaHUS  IPU3HAKOB,
ycraHoBieHHble I'. Menaenem. Monoru6puaHoe
CKpelIuBaHue. 3aKOH €IMHO00pa3usi THOPUIOB
nepBoro nokosieHus. [IpaBuno 1oMuHUpOBaHUS.
3akOH paclierieHus MOpu3HakoB. [ 'umoresa
yucTtoThl  ramer. [lomHoe ©  HemosHOE
noMHuHHUpOBaHMe. JluruOpumHoe CKpelirBaHUE.
3aK0oH HE3aBHUCUMOTO HaclieIOBaHUS MPU3HAKOB.
[{uToreHeTyeckue  OCHOBBI  JUTHOPHIHOTO
CKpELIUMBaHMs. AHATM3ZUPYIOLIEE CKPEIIMBaHUE.
Hcnonb3oBanue AHAIN3UPYIOLIETO
CKpELIMBAaHMUS JJIA ONpEJAeNieHUs TEeHOTHUIa
ocooun

1,2

IIpakTH4Yeckoe 3aHATHE

No 5 Pemenue 3agau Ha  OmIpeaeieHUE
BepOHTHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MIPU3HAKOB TIPH MOHO-, JIU-, TIOJUTHOPHUIHOM U
AQHAJIM3UPYIOUIEM CKpEIIUBaHUU, COCTaBICHUE
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS

1,2

CamocTosiTesibHasi padora

1,2,3

Tema 5.2.
CreruieHHOE
HacJIeJ0BaHUE
MIPU3HAKOB

CopepxaHue yaeOHOTro MaTepuala

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

I'enetuka mnona. XpOMOCOMHOE ONpPEACIICHUE
nosa. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omMorameTHble 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,
COCTaBJICHUEC TCHOTUIINYCCKUX CXEM

1,2

16




CKpPEILMBaHUS

CamocTosiTesibHasi padora

1,2,3

Tema 5.3.
3aKOHOMEPHOCTH
M3MEHYUBOCTH

Conepxanue yueOHOrO MaTepuaia

N3MeHYNBOCTS. Bunpr N3MEHYHUBOCTH:
HECHACIICICTBCHHAs M HAcJCACTBCHHas. Poib
cpeapl B HEHACJIEACTBEHHONM HW3MEHYMBOCTH.
XapakTepucTukKa MOIU(PHUKAITIOHHOMN
N3MEHYUBOCTH. Bapuanuonsbiii pan u
BapuallMoHHass  KpuBas. Hopma  peakiuu
npu3Haka. KoJWyecTBEHHbIE M KayeCTBEHHBIE
NpU3HAKM W UX HopMa peakuuu. CBoilcTBa
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH.
Hacnencreennas, HIIH FCHOTHIINYECKAs
M3MEHYUBOCThE. KoMOMHATHBHAS W3MEHUYHMBOCTD.
Meito3 © TOJOBOM  MOPOLECC —  OCHOBA
KOMOWHATHBHOM HM3MEHYMBOCTH. MyTarimoHHas
U3MEHYUBOCTh.  Kiaccupukammst — MyTaruii:
TE€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacTtoTta
OPUYMHBI  MyTaluii. MyTareHHble (aKTOpHI.
3aKoH TOMOJIOTHYECKHUX pAIIOB B
HACJICACTBCHHOMN H3MCHYHMBOCTHU
H. U. BaBunosa

1,2

IIpakTH4Yeckoe 3aHATHE

Noe 7 Pemenue 3agadu Ha  OIpeETCHUE
BepOHTHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MIPU3HAKOB npu Pa3IUYHBIX THIIaX
B3aUMOJCHCTBUS T€HOB, COCTaBJICHUE
TEHOTHUIUYECKUX CXEM CKPEIIUBaHUS

1,2

CamocrosiTesbHasi padoTa

1,23

Tema 5.4.
I'enetuka
qeJI0BEKA

Conepkanue yueOHOrO MaTepuaia

I'enetuka 4yenoBeka. Kapuorun denoBeka.
OcCHOBHBIC  METOALI TCHCTHMKH  YEJIOBEKa:
TeHEaAIOTUYECKUH, OJIU3HELIOBBIN,
LIUTOT€HETUYECKUI, OHMOXUMUYCCKUM,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpemeHHOe
onpeieNeHue TCHOTHUIIA: IIOJIHOTCHOMHOE
CEKBCHUpPOBaHWE, TEHOTUIIMPOBAHUE, B TOM
quciie C IMOMOIIBIO III1P-ananu3a.
HacneacrBennasie 3a00JICBaHUS YyeJIoBeKa:
reHHbIe 00JIe3HH, OOJIE3HU C HACIIEICTBEHHOM
MPEaPacOIOKEHHOCTBIO, XPOMOCOMHBIE
Ooneznn. CoMaTudyeckue W TEHEPATUBHBIE
myTtauuu. CTBOJOBbIE  KJIETKU. [IpuHUUMIBI
3I0pOBOTO  00paza  JKW3HH, JIUArHOCTUKH,
NpOPUIAKTAKH ¥ JICYCHUS  T'CHETHYCCKUX
0oJIe3HEH. MenuKo-reHeTHYECKOE
KOHCYJbTHUPOBaHUE. 3HAYEHUE MEAUIUHCKON
TEHETUKHM B TMPEJOTBPALICHUU U  JICUCHUU
FeHEeTHYECKHUX 3a00JIeBaHUM YeIOBEeKa

1,2

IIpakTH4Yeckoe 3aHATHE

No 8 «CocraBiieHHMe W aHajau3 POJOCIOBHBIX

1,2
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YCIIOBCKaA»

CamocTosiTesqbHasi padora

1,2,3

Pasznes 6. DBoIIOUOHHAA OMOJIOTUSA

Tema 6.1.
DBOJIIOIIMOHHAS
TEeopHUs
U €€ MECTO
B Onosoruu

ConeprkaHue yueOHOTO MaTepuaa

[Ipennocelnk BO3HUKHOBEHUS 3BOJIKOLIMOHHOMN
TEOpHH. DBOJIIOLMOHHAS TEOpHsI U €€ MECTO B
O6uonoruu. BiausHue 5BOMIOLMOHHON TEOpUU Ha
pazBuTHe  OMOJOTMM W JPYrMX  HayK.
CBuperenbcTBa 3BOJIIOLIUH.
[TaneoHTonornyeckue: MIOCJIEIOBATEIbHOCTh
MOSIBJIEHUST BHUJIOB B  MAJICOHTOJIOTUYECKON
JIETOINCH, IIEPEXOHBIE bopMBI.
buoreorpaduueckue: CXOACTBO U pa3iHyue
dbays u ¢aop MaTepuKOB W  OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOJICTBA U  Pa3IUYHs
SMOpPHUOHOB  pa3HbIX BUJOB  IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AHAJOTUYHbIE, pyIHMEHTapHbIE OpraHsl,
ATaBU3MBI. MonekynsipHO-OMOXUMHUYECKUE:
CXOJICTBO MEXaHHW3MOB HACJIEJACTBEHHOCTH U
OCHOBHBIX METa0ONIMYeCKUX TyTel Yy Bcex
JKUBBIX OPraHU3MOB.

OBOJIIOLMOHHAA TEOpHUs 4. JapBuHa.
[Ipeanocbulkn  BO3HUKHOBEHHMS  JIapBUHM3MA.
JIBH>KyIMe CHJIBI 3BOJIFOLMM BUAOB 1O [lapBuHY
(M30BITOYHOE Pa3MHOKEHHE npu
OTPAaHUYEHHOCTH PECypCOB, HEOIpeAeIEHHAs
W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1,2

IIpakTnyeckoe 3aHsATHE

CamocrosiTesbHasi padoTa

1,23

Tema 6.2.
MuUKpO3BOTIOLMS

CopepxaHue yaeOHOTro MaTepuala

Cunrerndeckast teopus »Bosoruu (CTO) u eé
OCHOBHBIE  TMOJOXEHHS.  MUKpPOIBOIIOIUSI.
[Tomynsius Kak eMHKUIA BUIA M 3BOITIOIUH.
JBuxymiuie cuitbl ((hakTOPHI)IBOTIOIUN BUOB B
pUpoOE. MyTannoHHbIN npouecc u
KOMOWHATHUBHAS U3MEHYUBOCTD.
[TonynauuoHHBIE BOJHBI W JIpeid TEHOB.
Wzonsmust u murpanus. EctectBeHHbIit 0TOOD —
HaIpapysAomuid  GpakTop IBOMOIUU. DOpMBI
ecrecTBeHHOro otOopa. IlpucmocoGneHHOCTh
OpraHM3MOB  Kak  pe3yJabTaT  3BOJIOLUU.
[Ipumepsl mpucnocoONeHuit y OpraHu3MOB.
Apomopdo3sl  w wmamoamantanud. Bug u
BugooOpasoBanue. Kpurepun Buma. OcHOBHBIE
dbopmbl  BHIOOOpa3oBaHMS: Teorpaguveckoe,
HKOJIOTUYECKOE

1,2

IIpakTnyeckoe 3aHsATHE

CamocrosiTesbHasi padoTa

1,23

Tema 6.3.

ConeprkaHue yueOHOTO MaTepraia

1,2
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Makpo3Bonronus

MakposBonronus. Dopmsbl OBOJIIOLUU:
(uieTnyeckasi, JUBEPreHTHas, KOHBEPIeHTHas,
napauensHas. HeoOpatuMocTh 3BOMIONMN

IIpakTnyeckoe 3aHsATHE

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHIECKOMY
KPUTEPHIO»

17011 «Omnucanue pUCIOCOOIEHHOCTH
OpraHu3Ma M €€ OTHOCHUTEIBHOTO XapakTepa»
(Ha BBIOOD IpemnoaBaTeis)

1,2

CamocTosiTesibHasi padoTa

1,2,3

Pa3znen 7. Bo3HUKHOBeHHUE H Pa3BUTHE KU3HM HA 3emuie

Tema 7.1.
3apoxaeHue
U pa3BHUTHE
KU3HU

ConeprkaHue yueOHOTO MaTepuaa

JlonayuHbple MpeaCTaBICHHS O 3apOKICHUU
Ku3HU. HayuHble THUNOTE3bl BO3HUKHOBEHUS
KU3HW Ha 3emuie: aOuoreHe3 M NaHCHEPMUS.
XuMudeckasi IBOMIONHS. AOHOTCHHBIN CUHTE3
OpraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XAMHUYECKOM 3BoirouMH. HavanpHble 2Tansl
ouosornyeckor HsBomronuu. Iumoresza PHK-
mupa. @opMUpoBaHUE MEMOPAHHBIX CTPYKTYp U
BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBbie KiIeTKH U
ux 3BoJtonus. PopMHUPOBaHUE OCHOBHBIX TPYIII
JKUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emiie 1O 3paM U EPHOJIaM.
Karapxeit. Apxeiickas U NpoOTEpO30MCKasi APbI.
[Taneo3olickas apa u eé [IEPUOIBL:
KEeMOpUHCKUHN, OpPJOBUKCKUN, CHUITyPUUCKUH,
JICBOHCKMM, KaMEHHOYTOJIbHBIM,  IIEPMCKUM.
Me3so3olickasg 3pa U €€ NepuoAbl: TPUACOBBIM,
opckuid, MesnoBoi. KaiiHo3oiickas 3pa u eé
MIEPUOIbI: I1aJIeOr€HOBBIMH, HEOT'CHOBBIH,
AHTPOIIOI€HOBBIM.

1,2

IIpakTH4Yeckoe 3aHATHE

CamocTosiTesibHasi padoTa

1,2,3

Tema 7.2.
Cucrema
OpraHU4eCKOro
MUpa.
IIpoucxoxnenue
4eJI0BEKa —
AHTPOIIOr€HES

CopepxaHue yaeOHOTro MaTepuaa

Cucrema OpraHn4ecKOro Mupa Kak OTpa)KeHUe
IBOJIIOLINH. OcHoBHbIE CUCTEMAaTUUYECKUE
TPYIIIBI OPraHU3MOB. XapaKTePUCTUKA KIMMaTa
U TeoJIoTH4YecKuX mporeccoB. OCHOBHBIE 3TaIlbl
SBOJIOLUHA PACTUTEIBHOIO M XMBOTHOTO MHpA.
Apomopdo3bl Y pacTeHHMH W HKMBOTHBIX.
[losiBneHue, pacuBeT W BbIMUPAHUE TpYNI
YKUBBIX OpPraHU3MOB.

DBOJIIOLIMS YETIOBEKAa. AHTPOIOJIOTHS KaK HayKa.
Pa3zBuTne mnpencraBieHuili O NPOUCXOKICHUU
yenoBeka. MeToapl M3y4eHUsi aHTPOIIOIeHE3a.
CxoxcTBa M pa3nuuusl 4elOBEKa U JKUBOTHBIX.
Cucrematnueckoe MIOJIOKEHUE YEJI0BeKa.
JBmwxynme cuibl ((pakTopbl) aHTPOIOTreHe3a.
HacnencrBeHHas M3MEHYMBOCTh u

1,2
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ecTecTBEHHBIH 0TOOp. OOIecTBeHHbI 00pa3
KU3HW,  W3TOTOBJICHWE  Opyauil  Tpyna,
MBIIIJICHUC, PCUb

IIpakTnyeckoe 3aHsATHE

CamocrosiTesbHasi padoTa

1,23

Tema 7.3.
OCHOBHBIE
CTaauu
3BOJIFOIINHU
yejgoBeKa

ConeprkaHue yueOHOTO MaTepuaa

OCHOBHbBIE CTaJNU U BETBH 3BOJIIOIIMH YEJIOBEKA:
aBcTpasionuteku, YemnoBek ymenbid, YemoBek
npsAMoxomsami, YenoBek HeaHIEPTaIbCKUU,
UenoBek  pa3yMHbId  COBPEMEHHOIO  THIIA.
Haxoaku  unckomaemMbIX  OCTAHKOB,  BpeMs
CYILIECTBOBaHMs, 0OJAcCTh pacHpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUSL.

Yenoseueckne packl. OCHOBHBIE OOJIBIIINE PACH:
€BpOIICOUTHAS (eBpasuiickas), HETpo-
aBCTpaJIOU THAS (3KBaTopuasbHAs ),
MOHTOJIOMIHAS (a3marcko-aMepUKaHCKas).
YepTbl TPUCTIOCOOICHHOCTH TMpEICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnunctBO yenoBeueckux pac. Kpurnka pacuszma

1,2

IIpakTH4Yeckoe 3aHATHE

Ne 10 «Bpems u myTu pacceneHus 4esioBeKa Mo
IUTAHETE»

i «[Iprucrnoco6ieHHOCTh YenoBeKka K pa3HbIM
yCIOBUAM cpefbl. BnusHue reorpadudeckoit
cpenbl  Ha Mopdosornio W (HU3HOJIOTHIO
YesioBeKa» (Ha BBIOOP MpernoaaBaTess)

1,2

CamocrosiTesbHasi padoTa

1,23

Pazgen 8. Opranu3msbl 1 OKpYyKaOIIAs cpena

Tema 8.1.
DKoI0THUs
Kak Hayka. Cpenbl
YKU3HU.
DKOJIOTHYECKHUE
(bakTopsI

CogepxaHue yaeOHOTO MaTepuala

Okojorusi Kak Hayka. 3ajaud M pa3f]elibl
9KOJIOTHH. MeTobl 9KOJIOTHYECKUX
HCCIIEIOBAHUIN. DKOJIOTUYECKOE MHUPOBO33PEHUE
coBpeMeHHOro 4enoBeka. Cpeapl oOUTaHUS
OpraHM3MOB:  BOJHAs, Ha3eMHO-BO3/yLIHas,

NIOYBEHHA, BHYTPUOpPraHU3MEHHAsI.
Okonornyeckne  (akropel.  Krnaccudukarms
HKOJIOTHYECKUX  (haKTOpOB:  aOMOTHUYECKHE,
OMoTHUeCKME U aHTpomoreHHsle. JleiicTBue
HKOJIOTUYECKUX ¢daxTopoB Ha

OpraHu3Mbl. AOMOTHYECKHE  (DaKTOpBI:  CBET,
Temmneparypa, BIaxHOCTb. DoTonepruoausm.
[IpucniocoOeHuss OpraHU3MOB K  JE€HCTBHIO
abmornueckux  (aktopoB.  buomormueckue
putMmbl.  buotmueckue  ¢akropel.  Bunas
OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYpPEHITHS,
XUUTHUYECTBO. [TapazuTuszm, MYTYaJu3M,
KOMMEHCAJIU3M (KBapTUpPaHCTBO,
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HAXJICOHMYECTBO), AaMEHCAIU3M, HEUTpaIH3M.
3HaueHne OMOTHYECKUX B3aUMOICHCTBUMA A
CYIIECTBOBAaHHUS OPraHU3MOB B TPUPOTHBIX
cooO1ecTBax

IIpakTnyeckoe 3ansATHE

CamocTosiTesibHasi padoTa

1,2,3

Tema 8.2.
OKOJIOTHYECKHE
XapaKTEPUCTUKH
TTOTYJISIIIH

Conepxanue yueOHOTO MaTepuaia

DKOJIOTUYECKHE XapaKTEPUCTHKU TOMYJISIUU.
OcHoBHbIE MOMYJISILINN:
YHUCIIEHHOCTb, IJIOTHOCTb, POKIaeMOCTb,
CMEpPTHOCTb, MPUPOCT, Murpauusd. JluHammka

IIOKa3aTeIn

YUCJICHHOCTH ITONYJIALMU U €€ peryssanus

IIpakTH4yeckoe 3aHATHE

No 11 «Iloacu€r mIOTHOCTH MOMYISAIUN pa3HbIX
BHJIOB PACTEHUI

1,2

CamocTosiTesibHasi padoTa

1,2,3

Pasznen 9. Coo0lre

CTBA M IKOJOTHYE€CKHUE CUCTEMBbI

Tema 9.1.
Coo0mrecTBa
OpPTaHU3MOB,
9KOCHCTEMBI

Conepxanue yueOHOrO MaTepuaia

CooOmmiecTBO ~ OpraHu3MoOB  —  OHOILICHO3.
CTpyKTYpBI OuoneHo3a: BUJIOBas,
OpOCTpaHCTBEHHAas, Tpoduueckass (muIIeBas).
Buner-nomunaanTel. CBsI3u B OMOLIEHO3E.
DKOJIOTHYECKHUE CHCTEMBI (3KOCHUCTEMBI).
I[Toustie 00 »KOCHUCTEME U OHOTEOIEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl 3IKOCHCTEMBI:
MPOIYLIEHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopor BemecTB M TOTOK JHEPruM B
skocucteme. Tpodudeckre (THUIIEBBIE) YPOBHU
skocucteMsl. [Inmessie nenu u cetu. OCHOBHBIE
MOKa3aTeNn HKOCHCTEMBI: onomacca,
MPOIYKIIHSL. DKOJIOTHYECKHe MUPaMUJIbIL:
MPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJISALHSA,
passutue. Cykueccus.

IIpakTH4Yeckoe 3aHATHE

CamocTosiTesibHasi padora

1,2,3

Tema 9.2.
[Tpupoansie
HKOCUCTEMBI

Conepxanue yueOHOTO MaTepuaia

[IpupoaHbie 3KOCHUCTEMBI. DKOCHCTEMBI PEK U
03€p. DkocucTema XBOWHOTO W
HIMPOKOJINCTBEHHOTO  Jieca. AHTPOIIOT€HHbIE
HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
YpO0IKOCHCTEMBL. buonorunyeckoe u
XO3SIICTBEHHOE 3HAYEHUE arpo3KOCUCTEM U
ypOoskocucteM. buopasHooOpasue kak (axkTop
YCTOHYHBOCTH KOCHUCTEM. Coxpanenue
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

IIpakTH4Yeckoe 3aHATHE

CamocTosiTesibHasi padora

1,2,3

Tema 9.3.

Conepkanue yueOHOTO MaTepraia
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Bbuocdepa —

Yuenne B. . Bepuanckoro o Ouocdepe.

rodanpHas ['panunpl, coctaB W CTPyKTypa Ouocdepsl.
IKOCUCTEMA Xusoe BemectBo U ero pyHkunu. OCoOEeHHOCTH
3emin Ooumocdepsl Kak  TVIOOAIBPHOM  SKOCHCTEMBI.
JlnHamudeckoe paBHOBeCHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsi BEIIECTB u
OMOreOXUMHUYECKIE IUKITBI AJIEMEHTOB
(yrmepoma, azora). 30HAIBHOCTH Owochepsl.
OcHOBHBIE OMOMBI CYIIH
IIpakTnyeckoe 3aHsATHE -
CamocrosiTesibHas padoTa 1,2,3
Tema 9.4. IIpodeccnonaibHo OPHEHTHPOBAHHOE -
Brnusinue cojep:kaHue  (coaep:kaHHe  MPHUKJIATHOIO
AQHTPOTIOTEHHBIX | MOYJISA)
¢axTopoB Ha YenoBeuecTBO B o6uocdepe 3eMI.
ouochepy AHTpoTOT€HHBIE HW3MEHEHusi B  Omocdepe.
I'mo6anbHBIC HKOJIOTUYECKUE POOIIEMBI.
Cocy1iecTBOBaHHE TPHPOIBI M YEJIOBEYECTBA.
CoxpaHnenue OuopazHOOOpa3usi Kak OCHOBa
YCTOMUYHUBOCTH ouocdepsl. OcHoBa
pAIlMOHANLHOTO  YIPABICHUS  MPUPOTHBIMU
pecypcaMu W HMX HUCHOib30BaHUE. JlocTmkeHUs
OMOJIOTUY ¥ OXpaHa MPUPOIBI
IIpakTH4Yeckoe 3aHATHE 1,2
Ne 12 «OTx0as! IPON3BOACTBAY
17001 «IKOJIOTHYECKHE aCIIeKTHI
po(heCcCHOHATTLHOM e TEILHOCTH
wmm  «[Ipodwmraktuka  mpodeccunoHaATBHBIX
3a00JIeBaHUI»
Wi «BimsiHUuEe POU3BOJCTBEHHBIX (PaKTOPOB Ha
OpraHu3M YeJoBeKa» (Ha BBIOOp MpernoaaBaTes)
CamocrosiTesibHas padoTa 1,2,3
Tema 9.5. IIpodeccnonanbHo OPHMEHTHPOBAHHOE -
Brnusinue cojep:kaHue  (coaep:kaHHe  MPHUKJIATHOIO
COIIMaNIbHO- MO1YJIf1)
DKOJIOTUYECKUX | 310poBbe W €ro coctapisitonie. DakTopsl,
(daxTopoB Ha MOJIOXKHUTEITPHO W OTPHIATENILHO BIHUSIONIME Ha
3/10pOBbE opranm3M uyenoBeka. [IpoOiieMa TEXHOTEHHBIX
qeJIoBeKa BO3JICUCTBUH Ha 3710pOBbE yeJoBeKa
(97EeKTpOMAarHUTHHIE TIOJIsA, OBITOBASs XUMUS,
W30BITOUYHBIE  IIYMBI, paguanmus W T.0L.).
AnanTanus opraHu3Ma uenoBeka K (akTopam
OKpYyKaroleun Cpelpl. [TpunIUTIBI
dbopMupoBaHUS 3I0pOBBECOEPETaAOIIETro
noBeneHus.  Dusnyeckas  aKTUBHOCTh U
300POBBE. buoxumuueckue aCIIEKTBI
paIMOHATLHOTO TTUTAHUS
IIpakTHYeckoe 3aHATHE 1,2

JlaGopaTopHbIe 3aHATHS:
Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTEY
i  «Bnusaue abmoTmdeckux (HaKTOpOB Ha
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YeloBeKa» (B KaueCTBE TPUTTEPOB, CHUKAIOIIMX
paboTOCIIOCOOHOCTh, HWCIOJIB30BaTh  yCIOBUSA
OCYILECTBIICHHS npodeccuoHaIbHON
NeSITeIbHOCTH: IIIyM, TeMIepaTypa, (pusmueckas
Harpy3ka u T.1.)

CamocTosiTesibHasi padoTa

1,2,3

Pazgen 10. Cenekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexius
KaK HayKa u
poriecc

CopepxaHue yaeOHOTro MaTepuaa

Cenekuusi Kak Hayka W Tpouecc. 3apoKICHUE
cenekuuu M gomectukauus. Yuenue H. U.
BaBunoBa o0 umeHTpax MHOrooOpasuss U
MPOUCX 0K ICHUS KYJIbTYPHBIX pacTeHui.
L{eHTpBI MPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX.
Copt, nopojna, mramMMm. COBpEMEHHBIE METO]IbI
CEJIEKIINU. MaccoBblit
U UHIUBUIYATbHBIA OTOOPHl B  CEJEKIUH
pacteHuid U KUBOTHBIX. OIlEHKa JKCTEepbepa.
bimzkoponcTeeHHoOE CKpEIIMBaHNE -
uHOpuauHr. Yumcras nwmHusg. CkpemmBaHue
yucThlX JuHUi. [erepo3uc, wumm rudpunHas
cuna.  HepoactBeHHoe — ckpemBaHue — —
ayropuaunr. OtnanéHHas rubpuaumszanus u eé
YCIIEXH. NckycCcTBEHHBI ~ MyTareHes u
MOJIy4eHHUE MOJIUTIIOUIOB. Joctixenus
CEJIeKLIUN pacTeHui, KUBOTHBIX u
MHUKPOOPTaHU3MOB

IIpakTnyeckoe 3aHsATHE

1,2

CamocrosiTesbHasi padoTa

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTHHA

ConeprkaHue yueOHOTO MaTepraa

buotexHonoruss kak oTpaciib IPOU3BOJCTBA.
I'ennasa WHXXEHEPHUS. OTamsl CO31aHUus
pekomOunantHo JIHK um  TpaHCreHHBIX
OpTraHHU3MOB. Knerounas HWHXKCHCPUS.
Knerounble  KynbTypbl.  MHKPOKIOHAIBLHOE
pa3MHOKEHHE pacTeHuM. KnonupoBanue
BBICOKOITPOYKTUBHBIX ~CEJIbCKOXO03SHCTBEHHBIX
OpraHU3MOB. DKOJOTMYECKHE U ITHYECKHUE
pPOOJIEMBI. I'MO - TCHETHYECKHU
MOIU(PUITMPOBAHHBIE OPTAHU3MBL.

1,23

IIpakTnyeckoe 3aHsATHE

1,2

CamocrosiTesbHasi padoTa

Tema 10.3.
buorexHnonorun
B JKHU3HU U
npodeccuun

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE
coaep:xkaHue  (cojep:kaHWMe  NMPHKJIATHOTO
MOYJIs)

OCHOBHEIC HaIpaBJICHUS COBPEMEHHOM
OMOTEXHOJIOTUHU B npodeCCHOHATbHON
JIEeATeIIbHOCTH YyeJI0BeKa. Mertonbl
ounorexHonoru. OOBEKTHI  OHOTEXHOJIOTHH.
OTHKa OMOTEXHOIOTHYECKUX
U TCHETHYSCKUX OIKCIepUMEHTOB. [IpaBmia
IIOKCKa u aHaau3a  OMO’KOJIOTHYECKOM

1,23
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uHpopManun

W3 Pa3JIMYHBIX UCTOYHUKOB (Hay4yHas U y4eOHO-
Hay4yHas JUTepaTypa, CpEACTBAa  MaccCOBOM
nHpopmanuu, cetb IHTEpHET U npyrue)

IIpakTH4Yeckoe 3aHATHE

No 13 Keticbei Ha aHanu3 HWHPOPMAIMHA O
HaquBIX JOCTHUKCHUAX B 06HaCTI/I
TeHETHYCCKUX TEXHOJIOTHH, KJICTOYHOMH
I/IH)KGHepI/II/I, IIUIIECBBIX 6HOT€XHOHOFI/II>'I.

Noe 14 3ammura  Kelca:  MpencTaBICHUE
pPE3YNIbTaTOB PEIICHUS] KEeWCOB (BBICTYIUICHUE C
MIPE3CHTAIINCH )

1,2

CamocrosiTesbHasi padoTa

1,23

Pasznea 11. Penrenue KeiicoB B 00J1aCTH OMOTEXHOJIOT A

Tema 11.1.1.
buorexHnonorun
B
MIPOMBIIUIEHHOCT
u

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE
coaep:xkaHue  (coAep:kaHWMe  NPHKJIATHOTO
MOJTYJIs)

Pa3BuTue mpoOMBIIIIIEHHOW OMOTEXHOJOTHI U ee
IPUMEHEHHE B )KU3HM YEJIOBEKA, IIOUCK U aHAJIN3
UHpOpMALlUM U3  PA3IMYHBIX ~ MCTOYHUKOB
(HayuyHass u y4eOHO-Hay4Has JHUTEparypa,
CpeAcTBa  MaccoBOM  HMH(OpPMaLuH,  CETh
WNuTtepHeT u npyrue)

IIpakTnyeckue 3aHATHS

Ne 15 Keiicel Ha aHanmu3 UHPOPMALUU O
Pa3BUTHUU TPOMBIIIICHHONH OMOTEXHOJOTHI (110
MUHHU-TPYIIIAM).
No 16 3amura  Kelca: MpencTaBICHUE
pPE3YNIbTaTOB PEIICHUS] KEeWCOB (BBICTYIUICHUE C
MIPE3CHTAIINCH )

1,2

CamocrosiTesbHasi padoTa

1,23

Tema 11.1.2.
CoumanbHO-
ITHYECKHE
aCIEKTEI
OMOTEXHOJIOTHM

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

OTUYECKUE acTIeKThl pa3BUTHUSI OMOTEXHOIOTUN U
NPUMEHEHHE WX B JKM3HH YEJIOBEKa, IOHMCK
U aHanu3  MHQOpPMAIUU M3  Pa3IHYHBIX
UCTOYHMKOB (Hay4YHass W  y4eOHO-Hay4Has
JauTepaTypa, CpelcTBa MaccoBO MHMOpmanuu,
cetb IHTEpHET U ApyTHE)

IIpakTHYecKkHe 3aHATHA

No 15 Keticei Ha anamu3 wuHpoOpManuu 00
TUYECKHX AaCMEeKTaX pPa3BUTUS OMOTEXHOJIOTHI
(IO MUHH-TPYIITIAM).

Ne 16 3ammra Kkeiica: mpeacTaBieHUE
pPe3yNIbTaTOB pElIeHUs] KeWCOB (BBICTYIUIEHUE C
MpE3EeHTALNEH )

1,2

CamocTosiTesibHasi padora

1,2,3

Tema 11.1.3.
buorexnonoruun
U TEXHUYECKHE

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE
coaep:xkaHue  (coAep:kaHWMe  NPHKJIATHOTO
MOYJIs)
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CHUCTCMBI

Pa3BuTHe OHWOTEXHONOTW C TPUMEHEHUEM
TEXHUYECKUX CUCTEM (OuouHkeHepusi,
ononH(popmaTrka, OMOHHUKA) U UX TPUMEHEHUE
B OKM3HM 4YeloBeKa, TOUCK U  aHalIu3
uHOpMallUd HW3  PaA3IUYHBIX  UCTOYHHKOB
(HayuyHass u  y4yeOHO-Hay4Has JHTEparypa,
CpeacTBa  MaccoBo  WHGOpMAILUU,  CETh
WuTtepHeT u npyrue)

IIpakTHYeckHue 3aHATHSA 1 1,2

No 15 Keticbei Ha aHanu3 WHPOPMAIHMHA O

pa3BUTHM  OMOTEXHOJIOTHH C TMpHUMEHEHHEM

TEXHUYECKUX CUCTEM (IO MUHH-TPYIIIIaM).

Ne 16 3ammra Kkeiica: mpeacTaBieHUE

pPe3yNIbTaTOB pElIeHUs] KeWCOB (BBICTYIUIEHUE C

MpE3eHTALNEH )

CamocTosiTesibHasi padora - -
Bcero: 72
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JAUCHUIIVIMHBI OYII.10 BUOJIOT'UA

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

Peanuzanus nucnumumHbl TpeOyeT Han4usl yaeOHOTo KabuHeTa «bruomorumy.

Kabuner «buonorumy, OCHAIIEHHBII 000opyI0BaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIN (C paKOBUHOM, MOJIBOJIKON U OTBEJICHUEM BOJIbI, CAHTEXHHUKOM,
ANEKTPUYECKUMHU  pPO3ETKAMH, aBTOMAaTaMU aBAPUMHOTO OTKIIOYEHUS TOKa),
Ja00paTOPHBIA OCTPOBHOM CTOJ (JABYXCTOPOHHUM, C 3alMTHBIM, XHMOCTOMKUM
U TEPMOCTOMKHM TOKPBITUEM, HAJICTOJIbEM, C TIOJCBETKOM M JJICKTPUUYECKUMU
pO3EeTKaMHM, MOABOJAKON M OTBEICHUEM BOJBI U CAHTEXHUKOMW), 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 WU3IaHUN, HWHTEPHET — PECYpPCOB, JOMOJHHUTEILHON
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
JUCIHUIIVIMHBI YI1.10 BUOJIOI'UA
OCBOECHUS

KonTtpoman y4eOHOU  JUCITUTIIINHBI

OCYIICCTBIIACTCSA PCIIOAABATCIICM B IIPOLICCCC ITPOBCACHUA ITPAKTUICCKUX 3aHATUN U

M OLCHKa PpE3yJIbTaTOB

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
NCATCIIBHOCTHU HpI/IMeHI/ITeJ'H:HO 9.4H'O/C, 9.51—[_0/0’ 101’ 3agonHeHHe CpaBHI/ITeJII:HBIX
K pa3JIMYHBIM KOHTEKCTaM Ta0IN

P 10.2, 10.31-0/c, 11.1TT-o/c TeCTHEOBaHI/Ie

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 71a00paTOPHBIX 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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