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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
nporpamMmmbl B cootBeTcTBUM ¢ PI'OC CIIO mno cnenumansuoctu 09.02.07
HNupopmalinoHHbIE CUCTEMBI U IPOTPAMMHPOBAHHE.

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

VII. YueOHble peaMeThl

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.;

— CTPOUTH CXEMbI SHEPIETUUECKOr0 OOMEeHa M OMOCHHTE3a OenKa;

—  CaMOCTOSATENILHO MCKATh JOKa3aTeIhCTBA TOTO, YTO KJIETKA — JJIEMEHTapHAas
JKUBasi CHCTEMa W OCHOBHAs CTPYKTYPHO-(PYHKIIMOHAJIbHAS €IWHHUIIA BCEX JKHUBBIX
OpraHU3MOB;

— CaMOCTOSATEJILHO HAaXOJWTh OTJIWYUS MHTO3a OT MeEHo3a, Ompeaeias
ABOJTFOITMOHHYIO POJIh 3TUX BUJOB JCJICHUS KIICTKH;

— XapaKTepu3oBaTh CTaAUM TOCTIMOPHOHAIIBHOTO pa3BUTHS Ha MpUMEpe
YyeJIOBEKa;

— pemiaTh FeHETUYCCKHE 3a/1aUH;

— pa3duparbcsi B OTUYECKHX  aCleKTaX HEKOTOPBIX  JOCTHIKCHHH B
OMOTEXHOJIOTHH: KJIOHUPOBAHUH YKHUBOTHBIX M MPOOJIEMax KJIIOHUPOBAHUS YEJIOBCKA;

— JIOKa3bIBaTh PABEHCTBO YEJIOBEUECKMX pPAC HAa OCHOBAHWM HMX POJICTBA U
CIMHCTBA TIPOUCXOXKICHUS;

B pe3ynbpTaTe 0CBOCHUS TUCITUTIIUHBI 00YUYaIOMIUNACS TOJDKEH 3HATh:

— CTpOCHHUE M (PYHKIIUU PACTUTEIIbHBIX U JKUBOTHBIX KIICTOK;

— CTPYKTYPHYIO OPTaHHU3AIUIO0 OPTAHUYECKUX BEIIECTB KICTKU;

— OCHOBHBIC TIOJIOKCHHSI KJICTOYHOM TEOPHH,

— OCHOBHBIC CTaJUU OHTOTCHE3a Ha TPHUMEpPE Pa3BUTHS IMO3BOHOYHBIX
’KHBOTHBIX;

— OCHOBHBIC B bl N3MCHYHUBOCTH,



— OCHOBHBIC HaAIIpaBJICHUA B CCIICKIIMU paCTeHI/IfI H )XUBOTHBIX,;

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

— OCHOBHBIC UCTOPHUUYCCKUC SBOJIIOIIMOHHBIC UCH;

— CPAaBHUTCIBbHYIO XapaKTCPUCTHUKY YCIIOBCKA U IIPUMATOB, CXOACTBO U OTIINYHMAI.

1.4. KouuuecTBO 4acOB HA OCBOECHHE JTUCIUILINHEI:

MaxkcuMmanbpHON yueOHOU Harpy3ku oOydaromierocs /2 yaca, B TOM YHCIIE:

— oOs3aTenpHas ayauTopHas ydeOHas Harpys3ka (Bcero) 40 yacoB, W3 HHX
npakTudeckas nmojaroropka — 20 yacos.

1.5. TIlmanupyembie

pE3yNbTaThI

OCBOEHHUSA 00111e00pa3oBaTeIbHOM

mucuIiuiniel B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoe ®I'OC COO.

Kon n ILi1anupyemMsle pe3yabTaThl OCBOEHHS AMCIHMIIINHBI
HaNMMeHOBaHHe
¢opmupyembIx Oo0mme JucnunianHapHblie
KOMIeTeHI Ui
OK 01. Beibupatp Jluunble  pe3yabtarbhl  goskHBbI | [IP6 1. ChopmupoBaHHOCTH 3HAHUHA O
CIOCOOBI pelIeHUs O0TPaKATh B YACTH: MECTe U POJIU OUOJIOTHH
3a1a4 TPYAOBOI0 BOCITUTAHUA: B CHCTEME  HAy4YHOIO  3HaHHUS;
npodecCHOHANBHOW | - TOTOBHOCTH K TPYAY, OCO3HaHHUE | (yHKIMOHAIBHON IPaMOTHOCTH
JIeATEIIEHOCTH IICHHOCTH MacTepCTBa, TPYAONIO0NE; | YelOoBeKa JUIi PEHICHUS JKU3HEHHBIX

IMPUMCEHUTEIIBHO K
Pa3INIHBIM
KOHTCKCTaM

- TOTOBHOCTB K aKTUBHOMN
JEATEIBHOCTH  TEXHOJIOTUYECKOW U
COLIMAJIbHOU HaIIPaBJIICHHOCTH,
CIOCOOHOCTh MHUIMHAPOBATH,
IUIAHUPOBaTb M CaMOCTOSITEJILHO

BBITTOJIHATH TAKYIO ICATEIHHOCTB;
- HWHTEpeC K pa3InyHbIiM chepam
poeCCUOHATLHOMN IS TEITFHOCTH,

OBmageHue YHUBEPCATbHBIMU
y4eOHBIMU MMO3HaBaTEJILHBIMU
JCUCTBUSIMU:

MeranpeameTHbie pe3yabTaThl
JIOJKHBI OTpaXaTh:

OBmageHue YHUBEPCAITbHBIMU
y4eOHBIMU IMO3HaBaTCIILHBIMU
NIEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:
- CaMOCTOSITENbHO (hOpMyIHpOBATh U
aKTyaJlMu3UpOBaTh npobiemy,

paccMaTpuBaTh €€ BCCCTOPOHHE,

npo0Jem.

I[1P6 2. CdopMHPOBaHHOCTH YMEHHS
packpbIBaTh cojiep>kaHue
OCHOBOITOJIATAIONINX  OMOJIOTHYECKUX

TEPMHHOB U TOHSTUH: KU3Hb, KJIETKA,

TKaHb,  OpraH, OpraHU3M,  BH],
TOIYJISIIAS, 9KOCHCTEMa, OHMOIEHO3,
ouocdepa; MeTaboJIu3M (oOmeH
BEIIIECTB

U TpEBpalllEHUE SHEPruu), TOMEOCTa3

(camoperynsiusi), OWOCHMHTE3 Oelnka,

CTPYKTYpHasi  OpraHM3alMs  KHUBBIX
CUCTEM, JTACKPETHOCTb,
caMOpeTyJIsILus,

caMOBOCIIpOU3BeeHNE (PETPOIYKITHS),
HACJIE/ICTBEHHOCTD, U3MEHYHUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBast OpraHu3aLusl.

I1P6 3. CdopMHpPOBAaHHOCTH YMEHHS

PACKpPLIBATH COACPIKAHUC




- yCTaHaBIWBaTh  CYHIECTBEHHBIN
OpU3HAK WM OCHOBAaHUSA  JUIS
CpaBHEHUS, KJIacCU(UKALIUN u
000011IeHHS;

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

JIOCTHKCHHUS
- BBIBJISATH  3aKOHOMEPHOCTH U
MPOTUBOPEUYUSI B PaCCMaTPUBAEMBIX
SIBIICHUSIX;

- BHOCHTD KOPPEKTUBBI B
JIeSITCIIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB  IIEJSM,
OILICHHBAThH pHUCKHU MTOCJIEICTBUI
JIeSITEIILHOCTH;

0) ©0a3oBble HcCCJIeI0BaTEIbCKHE
nerlcTBUA:

- BIAACTh  HaBBIKAMH  y4eOHO-
UCCJIENOBATEIICKOM U IIPOCKTHOM
JIeSITCIIbHOCTH, HaBBIKAMH

paspemnieHus mpooieM;

- BBISIBIISITH TIPUYNHHO-CIICJICTBEHHBIE
CBSI3M W aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh THUIIOTE3Y €€ pPEUICHHS,
HaXO/IUTh apryMEHTHI Ut
JI0OKa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a7aBaTb IapaMeTpbl U KPUTEpUHU
pelIeHNUS;

- AHAJIM3UPOBATH IMMOJYYCHHBLIC B XOIC

pereHus 3a7a9u pe3yabTaTHI,
KPUTHYCCKH OLICHMBAThH 1704
JIOCTOBEPHOCTb, IPOTHO3UPOBATH

N3MCHCHHUEC B HOBBIX YCIIOBUAX;

- yMETb IIEPEHOCUTh 3HAHUSA B
[IO3HABATEIIBHYI0O U IPAKTHYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETb MHTETPUpPOBATh 3HAHUS U3
pa3HBIX NIPEIMETHBIX 00JIACTEH;

- BBIJIBUTATh HOBBIC HJCH, NTPEAJIAraTh

OpPUTHHAJIbHBIC ITOAXOAbI U PCHICHUA

OCHOBOITOJIATAIONINX  OMOJIOTHYECKUX
TEOPUA U TUIOTE3:  KJIETOYHOW,
XPOMOCOMHOM, MYTaLlMOHHOH,
HBOJIFOLIUOHHOM, IIPOUCXOXKICHU

JKU3HU U YeI0BeKa.
I[1IP6 4. CdopmMupoBaHHOCTH YMEHHS
pacKpbIBaTh OCHOBOITOJIAraloIINe
OMOJIOTHYECKHUE 3aKOHBI u
3akonomeproctn (I. Mengens, T.
Moprana, H.W. BaBunosa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM.
ImP6 5.
MIPUMEHEHUS METOJIOB
HAy4YHOTO TMO3HAHUS, HCIIOIh3YEMBIX B
OuoJIOruy: HAOJIOIEHUS

Y ONUCAHUS )KUBBIX CHCTEM, IPOIECCOB

[Tpunobpetenune
OCHOBHBIX

OIIbITa

n }IBHGHI/Ifl; opraHu3anuu u

IPOBEACHUS OMOJIOTUYECKOTO
IKCIIEPUMEHTA, BBIIBM)KEHUS THIIOTE3,
BBISBJICHUSI ~ 3aBUCUMOCTH  MEXIY
HCCIIEyEeMBIMH BEJINYNHAMH,
OOBSCHEHNS MOTyYCHHBIX PE3YJIbTATOB
U GOpPMYyIHpPOBAaHHUS  BBIBOJOB  C
UCTIONIb30BAHUEM HAYYHBIX ITOHSTHH,
TEOPUM U 3aKOHOB.

I[1P6 6. CdopMHPOBAaHHOCTH YMEHHS
BBIJICJIATH  CYIIECTBEHHBIE MPU3HAKH
BUPYCOB,
9YKapuoT; OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOTeOIIeHO30B " IKOCHUCTEM;

0COOEHHOCTH MPOIIECCOB oOmeHa

KJIETOK  NIPOKapuoT H

BCIICCTB U MPCBpALICHHUA OSHCPIruru B
KJIICTKC, q)OTOCI/IHTe3a, IJIaCTUHYCCKOI'O

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

IPUCIIOCOOJICHHOCTH ~ OPTaHHU3MOB K

oOuTaHus, BIIMSAHUSA

cpene




KOMIIOHEHTOB IKOCHCTEM,
AHTPONIOTEHHBIX U3MEHEHHIA

B DKOCHCTEMaxX CBOCH MECTHOCTH,
KpYroBOpOTa BEIIECTB M MPEBpAIICHHE
sHeprum B onocdepe.

I[1P6 7. CdopmMupoBaHHOCTH YMEHHS
OPUMEHSTh TOJy4YCHHbIC 3HAHUS Ui
00BsICHEHUS OMOIOTMYECKHUX
MPOIIECCOB U SIBICHUU, JUISI TIPUHSITHS
PaKTUYECKUX peLIeHnit B
TOBCETHEBHOM KU3HU

C Ienplo obecrieueHus 0€30MacHOCTH
CBOETO  37I0POBbSI U 3/10pPOBbA
OKpYXaloIMUX JIoJel, CcoOMoaeHus
310poBOoro  o0pa3a JKU3HH, HOPM
rPaMOTHOTO MOBE/ICHUS B
OKpYXXalolllell  NpPUPOJHOM  Cpele;

IOHUMAaHIE HEOOXOIUMOCTH
HCITOJIE30BAHUS JIOCTHKEHUH
COBPEMEHHOM ounonoruu u

OMOTEXHOJOTHH Il PAllMOHAIILHOTO
IPUPOIOTIOITB30BAHHS.

I[1IP6 8. CdopmMupoBaHHOCTH yMEHHS
pemaTh ~ OWOJOTMYECKHE  3aJaud,
COCTaBIJIATh TEHOTHUITMYECKUE CXEMBI
CKpEIIUBAHUS

JUISE  Pa3HBIX THUIIOB HACIICJOBAHHUS
NPU3HAKOB y OPraHU3MOB, COCTAaBIATH
CXEMBI IIepeHOca BELIECTB U SHEPTUH B
9KOCcHCTeMaXx (IIEeTH TTUTAaHUs, TUIIECBhIC
CEeTH).

[TP6 9. CdopMHupOBaHHOCTh yMEHUH
KPUTHYECKH OIICHWBATh WH(POPMAIIHIO
OMOJIOTYECKOTO CoJiepKaHus,
BKJTIOYAIOIYIO TICEBAOHAYYHbBIC 3HAHUS
U3 PA3IUYHBIX HCTOYHUKOB (CPEICTBA
MaccoBo  uH(pOpMaNMH,  HAYYHO-

TIOITYJISIPHBIC MaTepHabl);
UHTEPIPETHPOBATH 3TUYCCKUE ACTIEKTHI
COBPEMEHHBIX WCCIICIOBAaHHH B
OMOJIOrHMH, MEIULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC
IKOJIOTHUECKHE poOIeMbI

COBPEMEHHOCTH,  (OPMHPOBATH IO
OTHOIICHHIO K HHM COOCTBEHHYIO




TIO3HITHIO.
I1P6 10. CdopmMHpOBaHHOCTH YMEHHIA
C0O371aBaTh COOCTBEHHBIE MMCHbMEHHBIC U
YCTHBIE  COOOIICHHUS

Ha OCHOBC

Ouosormuecko  MHpOpMaUH U3
HECKOJIbKUX HCTOYHHMKOB, TI'PaMOTHO
HCIOJb30BaTh TMOHSATUMHBIMA amnmapar

ounoJsIoruu

OK 02.
Hcnonn3oBarn
COBPEMEHHBIE
cpenacTBa ITOMCKa,
aHanm3a

U HMHTEpIpETaIiH
uHpopmarun

u MHGOPMAIIMOHHBIS
TEXHOJIOTUHU JJISL
BBITIOJTHCHU A 3aaa4dy
npohecCHOHATBLHOM

ACATCIIbPHOCTHU

JInuHOCTHBIC PE3YyIbTaTbl  JOJI?KHBI

OTpaxXaTb B qacTu: OCHHOCTH
HAaY4YHOI'O ITO3HAHUA:

- cOPMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOLIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS 1SRN u
0011eCTBEHHOM MPaKTHKH,

OCHOBaHHOTO Ha JAHAJIOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHUpE.

MeranpeameTHbie pe3yabTaThl
JIOJKHBI OTpaXaTh:

OsgnageHue YHUBEPCATHHBIMHU
y4eOHBIMU IMO3HABATEILHBIMU
NEUCTBUSIMU:

B) pabota ¢ nHpopMaIuei:

- BIIQJACTh HABBIKAMM  IIOJYYEHUS
uHpOpMaLnu;

U3 HCTOYHUKOB  pasHbBIX  THUIIOB,
CaMOCTOSITENTEHO OCYIIECTBIATh
IOWCK, AaHalW3, CHCTEMaTH3aIHIO
U HMHTEpHpEeTaluio  HWHGPOPMAIUH
Pa3INIHBIX BUJIOB " bopm
Ipe/ICTaBICHNS;

- OLICHHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpopManuy,

€C COOTBECTCTBHC IMpaBOBbIM u

MOPaJIbHO-3THUYCCKUM HOPMaAM;

I1P6 1. ChopmMHupOBaHHOCTH 3HAHUH O
MECTE U POJIU OUOJIOTHH
B cuCTeMe

HAay4YHOTO 3HaHUA,

(byHKIMOHATBHON IPaMOTHOCTH
YyelloBeKa JJIsl pelIeHUs >KU3HEHHBIX
npo0Jem.
I[TP6 7. CdopmMupoBaHHOCTH yMEHHS
OPUMEHSTh TOJy4YCHHbIC 3HAHUS Ui
00BsICHEHUS OMOJIOTHYECKHUX
MPOIIECCOB U SIBICHUU, JUISI TIPHHSITHS
[PaKTUYECKUX peLIeHnt B
MMOBCETHEBHOW KU3HU
C Lenapro obOecrieyeHusT 0e30IacHOCTHA
CBOETO  37I0pPOBbSI U 3/I0pPOBbA
OKpYXaloIMUX JIoJel, CcoOMoaeHNs
310poBOro  o0Opa3a JKU3HH, HOPM
MTOBE/ICHUS B
MPUPOAHON  Ccpene;
HEOOXOIUMOCTH

rPaMOTHOTO
OKpY’Karollen
MOHWMAaHUe
UCTIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM Oounonorun "
OMOTEXHOJOTHI Il  palMOHAILHOTO
MPUPOIOTOIB30BAHUSI.

[TP6 10. ChopMHpOBaHHOCTHh yMEHUH
c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U
YCTHBIE  COOOIICHHUS

Ha OCHOBC

Ouonornyecko  mMHPOpPMALUU U3
HECKOJIbKUX HCTOYHHKOB, T'PaMOTHO

UCIIONIB30BaTh IIOHATUMHBIA ammapar

Ouoaorun
OK 04. DddextuBno | JInunoctable pe3ynabTarhl  nowkHbl | [IP6 5. TlpuoOperenme  ombiTa
B3aWMOJICHICTBOBaTh | OTpakaTh B YacTU:  LEHHOCTH | IPUMEHEHUS  OCHOBHBIX  METOJIOB
HpaGOTaTB HAay4YHOI'O IIO3HAHUA: OCO3HAHHUC | HAYYHOI'0O IMO3HAHUA, UCIOJIB3YCMbIX B
B KOJIZICKTUBC IOEHHOCTU HaquOﬁ ACATCIIbHOCTH, 6I/IOJIOFI/II/IZ Ha6JIIOI[eHI/I}I U OnucaHus
1 KOMaHIC T'OTOBHOCTbH OCYHICCTBJIATD | )KUBBIX CUCTCM, NIPOUCCCOB U HBHGHHﬁ;

MMPOCKTHYIO W  HUCCIICAOBATCILCKYIO
ACATCIIBHOCTE HWHAWBUAYAJIBHO H B

opraHusalnuunu u MMPOBCACHUA

OHOJIOTUMYECKOr0 OKCIICPUMCHTA,




rpyIIe.

MeranpeameTHbie pe3yiabTaThl
JIOJKHBI OTpaXkaTh:
OBnanenue YHUBEPCAIbHBIMU

KOMMYHUKATUBHBIMU JCHCTBUSMH:
0) cOBMeCTHasl IeSITEIIbHOCTD:

- IMOHUMATh n HCIOJIL30BATh
MPEUMYIIECTBA KOMaHIHON

Y MHIUBHUIYAJILHON paboTHI,
COBMECTHOM

- MMPpUHHUMATDH neiaun

JeATEIbHOCTH, OPraHHU30BBIBATH U
KOOPJAMHMUPOBATh JACUCTBUSA 10 €€

JOCTHKEHHUIO:  COCTaBISATh  IUIaH
JNICUCTBUMA, paclpenesarb pPoJd C
y4eToM MHEHUI Y4aCTHUKOB
o0cyxJaTh pe3yJbTaThl COBMECTHOM

paboTHI.

BBIJIBUKCHUSL  TUIIOTE3,  BBIABJICHUS
3aBUCHMOCTH MEXKIy HCCIENYEMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJTy4YEHHBIX
pe3yabTaTtoB U (popMyTupOBaHHS
BBIBOZIOB C HCIIOJIB30BAHMEM HAy4HBIX

MIOHATHUI, TEOPHUIl U 3aKOHOB

OK 07.
CopelicTBOBATH
COXPaHECHHIO
OKpYKaroleun
Cpelbl,
pecypcocOepekeHUIO
, IPUMEHSATH 3HAHUS
00 U3MEHEeHUU
KJIIMMaTa, MPUHIUIIBL
OepexKIIUBOTO
MIPOU3BO/JICTBA,

a3 pexTruBHO
JIENCTBOBATE

B UpE3BBIYAITHBIX
CUTYaIUAX

JIMYHOCTHBIC  PE3YJIbTAThl  JTOJKHBI
OTpakaTb B YaCTU: JKOJOTUYECKOTO
BOCITUTAHHUS:

- cOPMHPOBAHHOCTH JKOJIOTUICCKON
KYJIBTYPHI,
COLMATEHO-9KOHOMHYECKUX

MIPOIIECCOB Ha COCTOSIHUE MPUPOTHON

IIOHUMAaHUEC BIIMSHUSA

u COI_[I/IaJII:HOI\/'I CpCabl, OCO3HAHUC

r7100aIbHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

- IUIAHUPOBAaHUE U OCYILIECTBIICHUE
JICUCTBUIA B OKpY)KaloIed cpene Ha
OCHOBE 3HaHMS LIeJIed YCTOWYHMBOTO
pPa3BUTHS YEIOBEUECTBA,

- AKTUBHOE HENpUATHE JCHCTBUH,
NPUHOCSIINX  BpPEl  OKPYXKAIOMICH
cpene;

- yMEHUe MPOTHO3UPOBATH
HEeOIaronpusITHBIE DKOJIOTHYCCKHUE
ITOCIICICTBHS NpeANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILIATH HX;

- pacimMpeHue OmbITa JeATEIHbHOCTH

9KOJIOTHYCCKOU HAITpaBJICHHOCTH.

MeranpenmeTHsie pe3yabTaThl
JOJIKHBI OTPAXKATh:
OBnanenue YHHUBEPCAIbHBIMU

KOMMYHHKATHBHBIMH JICHCTBUSMHU:
0) COBMECTHas JICSITCIIbHOCTD:

ImP6 5.
IPUMEHEHHUS

[Ipuobperenne  ombiTa

OCHOBHBIX MECTOI0B
Haquoro IIO3HaHHA, I/ICHOHBSyeMBIX B
OuoJyioruy: HAOMIONEHUS W OIIMCAHUI

KHUBBIX CUCTEM, ITPOLECCOB U HBHCHHﬁ;

opraHusanuu n IMPOBCACHUA
OHOJIOTUMYECKOr0 OKCIICPUMCHTA,
BBIABHXCHUA TUII0TE3, BBISABJICHUA

3aBUCUMOCTH MCIKAY HUCCICAYCMbIMU
BCIMYHUHAMMU, OG’bHCHeHI/I}I MOJIYYCHHBIX
pe3yabTaTtoB U (popMyTupOBaHHS
BBIBOJIOB C HCITOJIb30BAHMEM HAaYYHbIX
MOHSATHUI, TEOPHUI1 U 3aKOHOB.

I[IP6 6. CdopmMupoBaHHOCTH YMEHHS

BBIICTIATh CYIIECTBEHHbIE MPU3HAKU
BUPYCOB,  KJETOK  MPOKApuoT U
AYKapHoT; OJIHOKJIETOUYHBIX u

MHOT'OKJICTOYHBIX OpI‘aHI/ISMOB, BHUOO0B,
OMOreoICHO30B u 9KOCHUCTEM;

OCOOCHHOCTH  TIPOIIECCOB  OOMEHa
BEIICCTB M TIPEBPALICHUS DSHEPTHH B
KJIeTKe, (HOTOCHHTE3a, IUIACTHYECKOTO
" SHEPTeTUYECKOTO oOMeHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OILJIOJIOTBOPEHHUS, pa3BUTHS "
Pa3MHOXKCHHSI, WH/IUBUYaTbHOTO
pa3BUTHUA (oHTOTEHE3A),

00pBOBI 3a

opraHusma
CYILIECTBOBAaHHUE,




- MMOHUMATh u HCITOIB30BaTh
MPEUMYILIECTBA KOMaHHOM
Y MHIUBHUIYAJLHON paboTHI,
- [pPUHUMATh LEJId  COBMECTHOM
JIeSITEILHOCTH,

KOOPJIMHUPOBATH JIEHCTBUS

OpTraHU30BLIBATH n

[0 €€ JOCTH)KEHHIO: COCTaBIIATh IUIaH
JNICUCTBUMA, paclpenesarb pPoJd C
Y4ETOM MHEHUU

o0CyXJaTh pe3yJabTaThl COBMECTHOM

Y4aCTHUKOB

paboThI

€CTECTBEHHOTO orbopa,
BUI000pa30BaHUS,

IpUCIIOCOOJICHHOCTH ~ OPraHU3MOB K
cpene oOuTaHus, BIIASTHHS
KOMITOHEHTOB 9KOCHUCTEM,
AHTPOIOT€HHBIX M3MEHCHHUI B
9KOCUCTEMAX CBOCHf  MECTHOCTH,

KPYroBOpOTa BEIIECTB M NPEBpAICHHE
sHepruu B Ouocdepe.

I[IP6 7. CdopMHPOBaHHOCTH YMEHHS
NPUMEHSTh TIOJYYCHHBIC 3HAHUS IS
00BsICHEHUS OMOTOTHYECKHIX

ImponeccoB u HBHCHHﬁ, AJI MIPUHATHA

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

370pOBbSI M 3JI0POBbSI OKPYKAIOIINX
Jrozie, COOI0ICHHS 3/10pOBOTO 00pasa
JKU3HH, HOPM I'PaMOTHOTO ITOBCACHUA B

OKpYXKarolllell  MPUPOAHOM  Cpele;
MMOHUMaHue HEOOXOTUMOCTH
HCIIOJIb30BaHUs JOCTHKEHUI
COBPEMEHHOM Oounosorun "
OMOTEXHOJOTHI Il  palMOHAILHOTO
PUPOIONOIB30BaAHUS
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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
pa3/iesioB H 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 2 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
CamocTosiTesibHasi padboTa -
Pa3nes 2. XuMnuyecKkuii COCTaB M CTPOEHHE KJIETKH
Tema 2.1. | Coneprkanne yaeOHOro MaTepuaa \ 2 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

CamocrosiTesbHast paboTa

Tema 2.2.
buonornueckn
BaKHEIE
XHUMHUYECKHE
COEIUHEHMS

CopepxaHue yaeOHOTro MaTepuaa

benku. CocraB W cTpoeHHE  OCJIKOB.
AMHUHOKHCIOTBI  —  MOHOMEpHl  OENKOB.
He3zameHnuMble U 3aMEHHMblE aMHUHOKHCIIOTHI.
AMUHOKHUCJIOTHBIA COCTaB. YPOBHHU CTPYKTYpbI
OCIIKOBOW MOJIEKYJbI (TIepBUYHAs, BTOpPUYHAS,
TpeTHYHasT W  YETBEPTUYHAS  CTPYKTypa).
XuMuyeckue cBoiicTBa OenkoB. buonmornyeckue
¢ynkunu 6enkoB. @epMEHTHI — OHOJIOTHYECKHUE
karanuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIN
LEHTD, cyOcTpaTHas CHEeM(PUIHOCTD.
Kodepmentsl. Buramunpl. OTinuuaust GepMeHTOB
OT HEOPraHMYECKUX KaTaIN3aTOPOB.

VYrneBonapl: MOHOCaxapuabl (TJIFOKO3a, prudo3a u
ne30Kcuprbo3a), JACaxapu/Ibl (caxapo3sa,
JIAKTO3a) U MOJUcaXapuibl (Kpaxmal, TJIMKOTEH,
LEJIJTI0JI034). buonoruueckue byHKIAN
yIJIEBOJIOB. Jlunuaer: TPUTIHULIEPUIBI,
dochomununael,  crepounsl.  ['mapoduiabHo-
ruapodoOHbIC CBOICTBA. buonornueckue
¢byakun  unuaoB. CpaBHEHHE  YTIIIEBOJIOB,
OeNKOB M JIMIUAOB KaK HMCTOYHUKOB SHEPTHUU.
Hyxneunossie kucnorsl: JIHK u  PHK.
Hyxneotuasl —  MOHOMEpHl  HYKJIEHHOBBIX
kucioT. Ctpoenne u ¢pynkuun JTHK. Ctpoenue
u pynakuun PHK. AT®: crpoenne u pyHKIUN.

1,2

IIpakTH4eckne 3aHATHA

JlaGopaTopHsble 3aHSTHS (Ha BBIOOp
MIPENOo/1aBaTes )

Ne 1 «Onpenenenue Butamuna C B IpoOAyKTax
HUTAHUS

wim  «OmnpeneneHue Haau4yus KpaxMana B
IPOAYKTaX MUTAHUS

win  «['uapodunbHO-TUAPOPOOHBIE  CBOWCTBA
JUIMHATOB»

unn «M3ydeHne KaTaIMTUYECKOW AaKTUBHOCTHU
dbepmeHTOB (Ha TpuUMepe aMHIIa3bl WM
KaTaJjia3bl)»

1,2

CamocrosiTesbHast padora

Tema 2.3.

CopepxaHue yaeOHOTro MaTepuaa

1,2
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CtpyKTypHO-
(dbyHKIIMOHATBHAS
OpTraHU3aIHs
KJIETOK

Huronorus — Hayka o kiuerke. Kierounas
TeOpUsd — TMPUMEDP B3AUMOACHCTBUS HUICH U
¢akTOB B HAy4yHOM TO3HAHUU. 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
IPOKAPUOTUYECKON KieTKU. KierouHas cTeHka
Oaktepuii. CTpoeHHE DYKAPUOTHYECKON KIICTKH.
OcHOBHBIE OTJINYUS PACTUTEIBHOM, )KUBOTHOU U
rpuOHON KiIeTKU. [IOBEpXHOCTHBIC CTPYKTYPHI
KJIETOK— KJIETOYHAsl CTEHKA, TIJIMKOKAJIMKC, HX
byakuun. Ilnazmaruueckass MemOpaHa, €€
CBOWCTBA U (DYHKITHH.

Iutomnnasma Hu ee OPTaHOUIBL.
OnmnomemOpannble opranouasl kietku: OIIC,
armapar INonbxw, JIU30COMBIL.
[TomyaBTOHOMHBIE OpraHOMIbI KJIETKH:
MUTOXOHJIpUM, Iutactuabl. [IpoucxoxaeHue
MUTOXOHJPUH W T[UIACTHA. Buapl mimacTum.
HememOpanHbIe OpraHoU/bl KIETKU: pUOOCOMBI,
KJIIETOYHBIA LIEHTpP, ULEHTPHUOJU, PECHUYKH,
KryTukd. @DyHKIMHM  OpPraHOMAOB  KIIETKH.
Bxnrouenusl.

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

CamocrosiTesbHast paboTa

Pasznea 3. dKusuen

CATECJIbHOCTD KJIICTKHU

Tema 3.1.
OOMeH BellecTB
Y TIPEeBpAIICHHE

SHEPIrUu

B KJIETKE

ConeprkaHue yueOHOTO MaTepraia

Oo0Omen BEIIECTB, A META0O0IH3M.
Accummtsiiiist (TIJTaCTHYECKUA ~ oOMeH) |
TUCCUMIIIALINS (PHEpreTuuecKuii oOMeH) — JBe
CTOPOHBI €MHOIO Mpoliecca Meradonusma. Poib
3aKOHOB COXpaHEHHUsS BEIIeCTBA M JHEPIHH B
NOHMMAaHUU  MeTabonu3Ma. Tumbel  oOMeHa
BEIIECTB: aBTOTPO(HBIH M  reTepoTpoHBIN.

1,2
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Ponp ¢depmeHTOB B 0OOMEHE BEIIECTB U
IpEeBpaIleHUH dHEPruu B KieTke. POTOCUHTES.
CeeroBas u TemHOBas (a3pl (OTOCHHTE3A.
Peakiun dboTocuHTE3A. OddekTUBHOCTH
¢orocunTe3a. 3HaueHue (HOTOCHHTE3a IS
J)KU3HU Ha 3emuie. BnusHue ycinoBuid cpelbl Ha
¢oTrocuHTE3 W  CHOCOOBI  TOBBIMICHHUS  €ro
OPOAYKTUBHOCTH Y KYJIbTYPHBIX pPacTEHUH.
XeMocuHTe3. XEeMOCHHTE3UPYIOUIHe OaKTEepHH.
3HavYeHHe XEMOCUHTE3a [ )KU3HU Ha 3eMIIe.
OHepreTuyeckuii oOMeH B kieTke. Paciierienue
BEIIECTB, BbIICJICHUE M aKKyMYJIHMpPOBaHUE
DHEPrUM B KIETKE. OTambl JHEPIeTUYECKOTO
obmena. ['nmukonu3. bpokeHue W ero BHJBL
Kucnopognoe okucieHue, WA  KJIETOYHOE
neixanue. OxucnutenbHoe (ochoprInpoBaHUe.
D} PeKTUBHOCTH SHEPreTHIecKoro ooMeHa

IpakTnyeckue 3aHATHS

CamocrosiTesbHast paboTa

Tema 3.2.
Buocuures Oenka

Conepxanue yueOHOrO MaTepuaia

Peakuuu wmatpuyHOoro cuHTte3a. ['eHeTmueckas
unpopmanus u JJHK. Peanuzanus renernyeckoit
nH(popmaruu B KiIeTKe. [ eHeTHuecKuii Ko 1 ero
cBoyicTBa. TpaHCKpUIIMSA — MAaTPUYHBIM CUHTE3
PHK. Tpancmsimuss — OuocuHTe3 Oenka. DTarbl
tpancisinuu. KonupoBanue amuHokucior. Posb
pubocom B OnocuHTe3e Oemka

1,2

IIpakTH4Yeckoe 3aHATHE

No 2 «Pemenne 3amay  Ha  OIpEIEICHUE
IIOCJICO0BATCIIBHOCTHU HyKJIeOTI/I,Z[OB))

1,2

CamocrosiTesbHast paboTa

Tewma 3.3.
Bupycsl

Conepxanue yueOHOrO MaTepuaia

Hexknerounsie ¢GoOpMbl KM3HM — BHPYCHI.
Ucropus  orkpeitus  BupycoB (. W
WNBanoBckuii). OCOOCHHOCTH  CTPOCHUS U
KU3HEHHOTO IUKJIa BUpPYcoB. bakrepuodaru.
bone3nn pacteHuid, >KUBOTHBIX W YEJIOBEKA,
BBI3bIBACMbIC BHUpYyCaMH. Bupyc
UMMYHOAEC(PUIIUTA  YEIOBEKa (BUY) -
BO30yAUTEND CIIN Aa. [Ipodpunakruka
pacnpoCTpaHeHUs] BUPYCHBIX 3a00J1€BaHUI

1,2

IIpakTHYecKkHe 3aHATHA

CamocTosiTesibHasi padboTa

Pa3nes 4. PazMHOXkeHHe M HHIUBHYATbHOE PAa3BUTHE OPTAHU3MOB

Tema 4.1.
JKusHeHHEIN
UK KJIIETKU

Conepxanue yueOHOTO MaTepuaia

KieToyHpli MUK, HWIW SKA3HEHHBIH LMK
kinetkd. Matepdaza wu  murTo3. Ilporeccsr,
nporekaromue B wuHTepdasze. Permnmukanus -
peakiust MmatpuuHoro cuHte3a [JHK. Crtpoenue
XpPOMOCOM. XPOMOCOMHBIN HAOOp — KapHUOTHIL.
JMmuioniHpld ¥ TaruyIOMJHBIM  XPOMOCOMHBIE

1,2
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HaOopel. XpomaTuabl. [luTtonorndeckne OCHOBBI
Pa3MHOKEHHSI M HWHJWBHIYaJIbHOIO PpPa3BUTHUSA
opranu3moB. Jlenenue kietku — muto3. Craguu
muto3a. [Iponeccel, mpoucxoasdiume Ha pa3HbIX
CTagusAX  MHTO3a. DHOIOrMUecKUM  CMBICH
muto3a. IIporpammupyemass rubenb KIETKH -
arornTro3

IIpakTnyeckue 3aHATHS

CamocTosiTesibHasi padoTa

Tema 4.2.
®opMBbI
Pa3MHOXKECHHUS
OpPraHHU3MOB

ConeprkaHue yueOHOTO MaTepraa

@DopMBI pa3MHOKEHHUST OPraHU3MOB: OecIoioe 1
noysioBoe. Bumel  Gecrnosoro  pa3MHOXKCHHS:
JCIICHUC HaaIBOEC 148 IIOYKOBAHHUC OOdHO 148
MHOTOKJIETOYHBIX, cropoodpa3zoBaHue,
BEreTaTUBHOE pa3MHOXeHHue. M ckyccTBeHHOE
KJIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAYCHHE IS
CCIICKIIUU.

[TomoBoe pa3MHOKEHHE, €ro OTJIHYHS  OT
6ecrionoro. Meito3. Craguu meiioza. IIpoueccsl,
MPOUCXOSIINE HAa cTaausx Meio3a. [loBenenue
XPOMOCOM B Meito3e. Kpoccunrosep.
buonormyecknii CMBICI W 3HadYeHHE MeHo3a.
lamerorenes — mpoiecc 00pa30BaHUS MOIOBBIX
KJIETOK Yy JKMBOTHBIX. [loJIOBBIE  Kele3bl:
CeMEHHUKH W suvHUKA. OOpa3oBaHue U
pa3BUTHE  TIOJIOBBIX  KJIETOK  —  TaMeT
(criepmMaTo30u]I, SMIEKIIETKA) — CIIEPMATOTeHEe3 ’
ooreHe3. OCOOEHHOCTH CTPOCHHMS SUIECKICTOK U
CIIEpMaTO30M/I0B. Onno10TBOpPEHHE.
ITapTrenorenes

1,2

IIpakTHYecKkHe 3aHATHA

CamocTosiTesibHasi padoTa

Tema 4.3.
NunuBunyansHOE
pa3BUTHE
OpraHU3MOB

CopepxaHue yaeOHOro MaTepuaa

NunuBuayanpHOE pasBuUTHE (oHTOTEHE3).
OMOpuoHanbHOE  pa3BUTHE  (AMOpHOTEHE3).
Oransl SMOPUOHAIIEHOTO pa3BUTHA y
MO3BOHOYHBIX KUBOTHBIX: npoOiieHue,
racTpyssius, OpraHoreHes.
[MocTamOproHanbHOE pa3BUTHE. Tunsl
MOCTAMOPUOHAIBHOTO  Pa3BUTHUSA: psIMoe,
HernpsiMoe (JInuMHOYHOE). Bnusnue cpenbl Ha
pa3BUTHE OpPraHU3MOB; (aKTOpPHI, CIOCOOHBIC
BBI3BIBATh BpPOXKIEHHBIE YypoacTBa. Poct u
pa3BuTtue pacteHud. OHTOTeHe3 IBETKOBOTO
pacTeHus: TBOWHOE OIIOAOTBOPEHHE, CTPOCHHE
CEMEHH, CTaJANH Pa3BUTHS

1,2

IIpakTnyeckue 3aHATHS

Ne 3 «MHexumronHbie 3a001€BaHUS U TTUIEMUAN
B UCTOPHUH YEIOBEYECTBA.

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

1,2
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| CamocrosiTesbHast paboTa

Pa3nes 5. HacsienicTBeHHOCTh M HI3MEHYMBOCTh OPraHM3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJeI0BaHHs

ConeprkaHuie yueOHOTO MaTepraa

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

3aKOHOMEPHOCTH  HACIEAOBaHUS  IPU3HAKOB,
ycraHoBieHHble I'. Mennenem. Monoru6puaHoe
CKpelIuBaHue. 3aKOH €IMHO00pa3usi THOPUIOB
nepBoro nokosieHus. [IpaBuno n1oMuHUpOBaHUS.
3akOH paclierieHus Npu3HakoB. [ 'umoresa
yucTtoThl  ramer. [lomHoe ©  HemosHOE
noMuHHUpoBaHMe. JuruOpumHoe CKpelirBaHUE.
3aKoH HE3aBHUCUMOTO HaclieIOBaHUS MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI  JUTHOPHIHOTO
CKpELIMBaHMs. AHAIU3UPYIOLIEE CKPEIIMBaHUE.
Hcnons3oBanue AHAIN3UPYIOLIETO
CKpELIMBAHMUS JJIA ONpEJACNICHUs TEeHOTHUIa
ocooun

1,2

IIpakTH4Yeckoe 3aHATHE

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

1,2

CamocrosiTesbHasi padora

Tema 5.2.
CueruieHHOE
HacJIeJOBaHHE
MIPU3HAKOB

ConeprkaHuie yueOHOTO MaTepraa

CueruieHHOE HacjeaoBaHue Tpu3HakoB. Pabora
T. Moprana mno CLEIUIECHHOMY HAacJIEJOBaHUIO
reHoB. HapymieHne cueruieHHss T€HOB B
pe3yabTaTe  KpPOCCHHroBepa.  XpPOMOCOMHas
TEOpHsl  HACJIEICTBEHHOCTH.  ['eHeTmueckue
KapThI.

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

1,2

IIpakTH4Yeckoe 3aHATHE

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

1,2

CamocrosiTesbHasi padora
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Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

CopepxaHue yaeOHOTro MaTepuala

N3MeHYNBOCTS. Bunpr N3MEHYHUBOCTH:
HCHACIICICTBCHHAs M HAcJCACTBCHHas. Poib
cpeapl B HEHACJIEACTBEHHONM HW3MEHYMBOCTH.
XapakTepucruka MOU(UKAITTOHHON
N3MEHYUBOCTH. Bapuanuonsblii pan Hu
BapuallMoHHass  KpuBas. Hopma  peakiuu
npu3Haka. KoJuyecTBEHHbIE M KayeCTBEHHBIE
NpU3HAKK W UX HopMa peakuuu. CBoilcTBa
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH.
HacnencrBennas, HIIH FCHOTHIINYECKAs
M3MEHYUBOCThE. KOoMOMHATHBHAS U3MEHUYHMBOCTD.
Meito3 u TOJOBOM  MOPOLIECC —  OCHOBA
KOMOWHATHBHOM HW3MEHYUBOCTH. MyTarmoHHas
U3MEeHYUBOCTh.  Kiaccupukammst — MyTanuii:
TE€HHbIC, XPOMOCOMHBIE, TeHOMHBIE. YacTtoTra
OPUYMHBI  MyTaluii. MyTareHHble (aKTOpHI.
3aKoH TOMOJIOTHYECKUX pAIIOB B
HACJICACTBCHHOMN H3MCHYHUBOCTHU
H. U. BaBunosa

1,2

IIpakTH4Yeckoe 3aHATHE

Noe 7 Pemenue 3agadu Ha  OIpeIETCHUE
BepOHTHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MIPU3HAKOB npu Pa3IUYHBIX THIIaX
BBaHMOﬂeﬁCTBHH I'CHOB, COCTAaBJICHUEC
TEHOTHUIUYECKUX CXEM CKPEIIUBaHUS

1,2

CamocrosiTesbHasi padoTa

Tema 5.4.
I'eneTuka
qeJIoBeKa

ConeprkaHuie yueOHOTO MaTepraa

I'enetuka 4yenoseka. Kapuorun uyenoBexa.
OCHOBHBIC  METOALI TI'SHETHMKH  4YejoBeKa:
T€HEaIOTHYECKU, OJIM3HEIOBBI,
IIUTOTCHETUYCCKUH, OMOXMMUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOEe
ompenieNeHne TeHOTHIIA: ITOJTHOT€HOMHOEC
CEKBEHUPOBAHUE, TE€HOTUIIUPOBAHUE, B TOM
YUCIE c MTOMOIIIBIO [111P-ananu3a.
HacnencrBennrlie 3a00JIeBaHUSs YyeJIOBEKa:
reHHbIe 0o0Je3HH, OOJIE3HM C HACIEACTBCHHOM
MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
Oome3nn. ComaTrhdeckue ¢  TeHEepaTUBHBIC
mytanuu. CTBONOBBIE KIETKUA. [IpwHIHITBI
3I0pOBOrO  00pa3a  JKWM3HHW, JUArHOCTHKH,
npoQUIAKTUKA U JICYCHHUS TCHETHUYECKUX
0OO0JIE3HEN. MeauKo-TEHETUYECKOE
KOHCYJIbTUPOBAaHME. 3HAUYEHHE MEIUIMHCKON
TEHETUKH B TPEJOTBPAIICHUH H JICUCHUHU
FEHETHYECKHX 3a00JIeBaHUM YeIOBEeKa

1,2

IIpakTuyeckoe 3ansATHE

No 8 «CocraBiieHne W aHaau3 POJOCIOBHBIX
JeI0BEKA»

1,2

CamocTosiTesibHasi padboTa
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Pasznes 6. DBoIONUOHHAA OMOJIOTUSA

Tema 6.1.
DBOJIIOIIMOHHAS
TeopHUs
U €€ MECTO
B Onosoruu

ConeprkaHue yueOHOTO MaTepraa

[Ipennocenk BO3HUKHOBEHHUS 3BOJIOLIMOHHOMN
TEOpHH. DBOJIIOLMOHHAS TEOpHsI U €€ MECTO B
O6uonoruu. BiausiHue 5BOIOLMOHHON TEOpUU Ha
pazBuTHe  OMOJOTMM W JPYrMX  HayK.
CBuperenbcTBa 3BOJIIOLIUH.
[TaneoHTonornyeckue: MIOCJIEIOBATEIbHOCTh
MOSIBJIEHUST BHUJIOB B  MAJICOHTOJIOTHYECKON
JIETOINCH, IIEPEXOIHBIE bopMBI.
buoreorpaduueckue: CXOACTBO U pa3inyue
dbays u ¢aop MaTepUKOB U  OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOJICTBA U  Pa3IUYHs
SMOpPHUOHOB  pa3HbIX BUJOB  IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJOTUYHBIE, pyIHMEHTapHbIE OpraHsl,
ATaBU3MBI. MonekynsipHO-OMOXUMHUYECKUE:
CXOJICTBO MEXaHHW3MOB HACJIEJACTBEHHOCTH U
OCHOBHBIX METa0ONIMYeCKUX TyTel Yy Bcex
JKUBBIX OPraHU3MOB.

OBOJIIOLMOHHAA TeOpHUst 4. JapBuHa.
[Ipeanocbulkn  BO3HUKHOBEHHMS  JIApBUHM3MA.
JIBH>KyIMe CHJIBI 3BOJIFOLMM BUAOB 1O [lapBuHy
(M30BITOYHOE Pa3MHOKEHHE npu
OTPAaHUYEHHOCTH PECypCOB, HEOIpeAcIEHHAs
W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1,2

IIpakTnyeckoe 3ansATHE

CamocTosiTesibHast padoTa

Tema 6.2.
MuUKpO3BOTIOLUSA

ConeprkaHuie yueOHOTO MaTepraa

Cunrerndeckas Teopus 3Bomtonuu (CTI) u eé
OCHOBHBIE  MOJOXEHHUS.  MUKpPOIBOIIOLUSI.
[Monynsiius kak eAMHUIA BUJA U SBOJIIOLMH.
JBwxymme cwibl ((hakTOPhI)IBOIIONUHA BUIOB B
HIPUPOJE. MyTanuoHHBIHI rpowuecc u
KOMOHMHATHBHAS U3MEHYUBOCTD.
[MonynsuonHple BONHBI H  Jpeid TEHOB.
W3omsuust m murpamnus. EctecTBeHHBIN 0TOOp —
HanpaBiAOmui  GakTop 3Bomonur. DPOpMbI
ecTecTBeHHOro oTOopa. IIpucrmocobaeHHOCTh
OpPraHM3MOB  KaK  pe3yibTaT  HBOJIIOIUU.
[Ipumepsl TPHUCTIOCOOJICHH Yy  OPraHU3MOB.
Apomopdo3pl W uaWoamanTanuud. Bumg u
BunooOpazoBanne. Kpurepun Buma. OCHOBHBIE
dopmbl  BHI00Opa3zoBaHusA: Treorpaduyeckoe,
3KOJIOTHYECKOE

1,2

IIpakTH4Yeckoe 3aHsATHE

CamocrosiTesbHast paboTa

Tema 6.3.
Makpo3Bosronus

CopepxaHue yaeOHOTro MaTepuaa

MakposBonronus. Dopmsbl OBOJIIOLUU:
(uieTHyecKasi, JUBEPreHTHas, KOHBEpPIEeHTHas,

1,2
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napajuensHas. HeoOpatuMocTh 3BOMIONMHK

IIpakTnyeckoe 3aHsATHE

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHIECKOMY
KPUTEPHIO»

17011 «Omnucanue pUCIOCOOIEHHOCTH
OpraHu3Ma M €€ OTHOCHUTEJIBHOTO XapakTepa»
(Ha BBIOOD IpernogaBaTeis)

1,2

CamocTosiTesibHasi padboTa

Pa3znen 7. Bo3HUKHOBeHHE H Pa3BUTHE KU3HM HA 3emuie

Tema 7.1.
3apoxaeHue
U pa3BHUTHE
KU3HU

ConeprkaHue yueOHOTO MaTepraa

JlonayuHbple MpeaCTaBICHHS O 3apOKICHUHU
Ku3HU. HayuHble THUNOTE3bl BO3HUKHOBEHUS
KU3HW Ha 3emuie: aOuoreHe3 M NaHCHEPMUS.
XuMudeckasi IBOMIONHS. AOHOTCHHBIN CUHTE3
OpraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE
XUMUYECKOM sBomtound. HauanpHble 3Tamnsl
ouosornyeckor o»sBomronuu. Iumoresza PHK-
mupa. @opMupoBaHUE MEMOPAHHBIX CTPYKTYp U
BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBbie KiIeTKH U
ux 3BoJtonus. PopMHUPOBaHUE OCHOBHBIX TPYIII
JKUBBIX OPraHU3MOB.

PazButue xxu3HU HaA 3emiie 1O 3paM U IEPHOJIaM.
Karapxeit. Apxeiickass U NpoTEpO30MCKasi APbI.
[Taneo3olickas apa u eé [IEPUOIBL:
KEeMOpUHCKUH, OpPJOBUKCKUN, CHIyPUHUCKUH,
JICBOHCKMM, KaMEHHOYIOJIbHBIM,  IIEPMCKUM.
Me3so3olickasg 3pa U €€ Nepuoabl: TPUACOBBIM,
1opckuid, MesnoBoi. KaiiHo3oiickas spa u eé
MIEPUOIbI: I1aJIeOr€HOBBIMH, HEOT'CHOBBIH,
AQHTPOIIOI€HOBBIM.

1,2

IIpakTH4Yeckoe 3aHATHE

CamocTosiTesibHasi padoTa

Tema 7.2.
Cucrema
OpraHUYeCKOro
Mupa.
IIpoucxoxnenue
4eJI0BEKa —
AHTPOIIOr€HES

CopepxaHue yaeOHOTro MaTepuaa

Cucrema OpraHM4ecKOro Mupa Kak OTpa)KeHUe
IBOJIIOLINH. OcHoBHbIE CUCTEMAaTUUYECKUE
TPYIIIBI OPraHU3MOB. XapaKTepUCTUKA KIMMaTa
U TeoJIoTHYecKuX mporeccoB. OCHOBHBIE 3TaIlbl
3BOJIOLHUHA PACTUTEIBHOIO M KMBOTHOTO MHpA.
Apomopdo3bl 'y pacTeHHMH W HKUBOTHBIX.
[losiBneHue, pacuBeT W BbIMUPAHUE TpYNI
JKUBBIX OpPraHU3MOB.

DBOJIOLIMS YEJIOBEKAa. AHTPOIOJIOTHS KaK HayKa.
Pa3zButne mnpexncraBieHuil O NPOUCXOKICHUU
yesnoBeka. MeToapl M3y4deHUsi aHTPOIIOIeHe3a.
CxoxcTBa M pa3nuuusl 4elOBEKa U >KUBOTHBIX.
Cucrematnueckoe MIOJIOKEHUE YEJI0BeKa.
JBmwxynme cuibl ((pakTopbl) aHTPOIOTreHE3a.

HacnencrBennas U3MEHYUBOCTh u
ecTecTBEeHHBIH 0TOOp. OOIecTBeHHbIH 00pa3
KU3HW,  W3TOTOBJICHWE  Opyauil  Tpyna,

1,2
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MBIIIJICHUC, PCUb

IIpakTnyeckoe 3aHsATHE

CamocrosiTesbHast padoTa

Tema 7.3.
OCHOBHBIE
CTaauu
3BOJIFOIINHU
yejgoBeKa

ConeprkaHue yueOHOTO MaTepuaa

OCHOBHbIE CTaANU U BETBH 3BOJIIOIIMH YEJIOBEKA:
aBcTpasionuteku, YemnoBek ymenbid, YemoBek
npsAMoxofsami, YenoBek HeaHIEPTaIbCKUU,
UYenoBek  pa3yMHbId  COBPEMEHHOIO  THIIA.
Haxoaku  unckomaemMbIX  OCTAHKOB,  BpeMs
CYILIECTBOBaHMs, 0OJAcCThb pacHpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUSL.

Yenoseueckne packl. OCHOBHBIE OOJIBIIINE PACHL:
€BpOIIEOUTHAS (eBpasuiickas), HETpo-
aBCTpaJIOU THAS (3KBaTopHasbHAs ),
MOHTOJIONTHAS (a3marcko-aMepUKaHCKas).
YepTbl TPUCTIOCOOICHHOCTH TPEICTaBUTENEH
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. Bnusnue reorpaduyeckoit
cpenpl  Ha Mopdosornio W (HU3HOJIOTHIO
YesioBeKa» (Ha BBIOOP MpernoaaBaTess)

1,2

CamocrosiTesbHast padoTa

Pazgen 8. Opranu3msbl 1 OKpYyKaOIIAs cpena

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

CogepxaHue yaeOHOTO MaTepHrala

Okojorusi Kak Hayka. 3ajaud M pa3f]elibl
3KOJIOTHH. Mertonsl 3KOJIOTUYECKHUX
HCCIIEIOBAHUIN. DKOJIOTUYECKOE MHUPOBO33PEHUE
coBpeMeHHOro 4enoBeka. Cpeapl oOUTaHUS
OpraHM3MOB:  BOJIHAs, HA3eMHO-BO3JAYyIIHa,
MOYBEHHAs, BHYTPUOpPraHU3MEHHAsI.
Okonoruyeckne  (akropel.  Krnaccudukarus
HKOJIOTHYECKUX  (paKTOpOB:  aOMOTHUYECKHE,
OMoTHUeCKMe U aHTpomoreHHsle. JleiicTBue
IKOJIOTMUECKUX dakTopoB Ha
OpraHu3Mbl. AOMOTHYECKHE  (DaKTOpBI:  CBET,
TEMIIepaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucniocoGieHuss OpraHU3MOB K  JEHCTBHIO
abmornueckux  (aktopoB.  buomormueckue
putMmbl.  buotmueckue  ¢akropel.  Bunas
OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYpPEHITHS,
XUIIHAYECTBO. [TapasuTtusm, MyTYyaJlu3M,
KOMMEHCAJIN3M (KBapTUPaHCTBO,
HaxJICOHWMYECTBO), AaMEHCAIM3M, HEUTpaIH3M.
3HaueHre OMOTUYECKUX B3aUMOIECHCTBUHA LIS

1,2
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CYH_[GCTBOBaHI/I}I OpFaHI/I?)MOB B HpI/IpO,Z[HBIX
coo0miecTBax

IIpakTH4yeckoe 3aHATHE

CamocrosiTesibHast padoTa

Tema 8.2.
OKOJIOTHYECKHE
XapaKTEePUCTUKU
HOHYJIHI_[I/II/I

Copneprkanue yueOHOTO MaTepraa

OKOJIOTUYECKUE XapaKTEPUCTHKU TOMYJISALUY.
OcHoBHbIE IIOKa3aTeNN MO YJISALIUN:
YHUCIICHHOCTb, IIJIOTHOCTB, pOXK1aeMOCTb,
CMEPTHOCTb, INPUPOCT, MUrpauus. JlnHamuka

YUCJICHHOCTH ITONYJIALMU U €€ perymsanus

1,2

IIpakTnyeckoe 3ansATHE

No 11 «Iloacué€r mIOTHOCTH MOMYISIUN pa3HbIX
BHJIOB PACTEHUI

1,2

CamocrosiTesbHast padoTa

Pasznen 9. Cooo0ure

CTBA M IKOJIOTHYE€CKHUE CUCTEMbI

Tema 9.1.
Coo0mrecTBa
OpPTaHU3MOB,
9KOCHCTEMBI

Conepxanue yueOHOrO MaTepuaia

CooOmiecTBO ~ OpraHu3MoOB  —  OHOILICHO3.
CtpyKTypBI ouoneHo3a: BUJIOBas,
OPOCTpaHCTBEHHAas, Tpoduueckass (muIIeBast).
Buner-nomunaanTel. CBsI3u B OMOLIEHO3E.
DKOJIOTHYECKHUE CHCTEMBI (3KOCHUCTEMBI).
I[Tousatie 00 »KOCHUCTEME U OHOTEOIEHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI:
MPOYLIEHTHI, KOHCYMEHTHI, PEAYLICHTHI.
KpyroBopor BemecTB M TOTOK JHEPrUM B
skocucteme. Tpodudeckre (THUIEBBIE) YPOBHU
skocucteMsl. [Inmessie nenu u cetu. OCHOBHBIE
MOKa3aTeNH IKOCHCTEMBI: onomacca,
MPOIYKIIHSL. DKOJIOTHYeCcKHe MUPaMUJIbIL:
MPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJISALHUSA,
passutue. Cykueccus.

1,2

IIpakTH4Yeckoe 3aHATHE

CamocTosiTesibHasi padoTa

Tema 9.2.
[Tpupoansie
HKOCUCTEMBI

Conepxanue yueOHOTO MaTepuaia

[IpupoaHbie 3KOCHUCTEMBI. DKOCHCTEMBI PEK U
03€p. Dkocucrtema XBOWHOTO W
HIMPOKOJINCTBEHHOTO  Jieca. AHTPOIIOT€HHbIE
HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
YpO0IKOCHCTEMBL. buonoruyeckoe u
XO3SIICTBEHHOE 3HAYEHUE arpo3KOCHUCTEM U
ypOoskocucteM. buopasHooOpa3ue kak (akTop
YCTOHYHBOCTH KOCHUCTEM. Coxpanenue
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

1,2

IIpakTH4Yeckoe 3aHATHE

CamocTosiTesibHasi padoTa

Tema 9.3.
buocdepa —
riio0anpHas

Conepxanue yueOHOTO MaTepuaia

Yuenne B. . Bepuaackoro o Ouocdepe.
I'paHunpl, cocTtaB W CTPYKTypa Ouocdepsl.

1,2
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IKOCUCTEMA Xusoe BemectBo U ero pyHkunu. OCoOEeHHOCTH
3emin omocdepsl Kak  TVIOOAIBHOM  SKOCHCTEMBI.
JlnHamudeckoe paBHOBeCHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsi BEIIIECTB u
OMOreOXUMHUYECKHE IUKITBI AJIEMEHTOB
(yrmepoma, azorta). 30HAIBHOCTH Owochepsl.
OcHOBHBIE OMOMBI CYIIH
IIpakTnyeckoe 3aHsATHE -
CamocrosiTesbHasi padoTa
Tema 9.4. IIpodeccuonaabHo OpPVEHTHPOBAHHOE 1,2
Bnusinue cojep:kaHue  (coaep:kaHHe  MPHUKJIATHOIO
AHTPOTIOTEHHBIX | MOYJISA)
¢axTopoB Ha YenoBeuecTBO B o6uocdepe 3eMI.
ounochepy AHTpomOTeHHBIE HW3MEHEeHusi B  Omocdepe.
I'mo6ansHBIC HKOJIOTUYECKUE POOIIEMBI.
CocyliecTBOBaHHE TPHPOIBI M YEJIOBEYECTBA.
CoxpaHnenue OuopazHOOOpa3usi Kak OCHOBa
YCTOMUYHUBOCTH ouocdepsl. OcHoBa
palMOHAILHOTO  YIPABJICHUS  MPUPOJIHBIMU
pecypcaMu W HMX HUCHOIb30BaHUE. JloCTHKEeHUs
OMOJIOTUHU ¥ OXpaHa MPUPOJIBI
IIpakTH4Yeckoe 3aHATHE 1,2
Ne 12 «OTx0as! IPON3BOACTBAY
17001 «IKOJIOTHYECKHE aCIIeKTHI
po(hecCHOHATEHOM e TEILHOCTH
wmm  «[Ipodwmraktuka  mpodeccuoHaATBHBIX
3a00JIeBaHUI»
Wi «BimsiHUue POU3BOJCTBEHHBIX (PaKTOPOB Ha
OpraHu3M YeJoBeKa» (Ha BBIOOp MpernoaaBaTes)
CamocrosiTesbHasi padoTa
Tema 9.5. IIpodeccuonanbHo OpPVEHTHPOBAHHOE 1,2
Bnusinue cojep:kaHue  (coaep:kaHHe  MPHUKJIATHOIO
COIIMaIbHO- MO1YJIf1)
DKOJIOTUYECKUX | 310poBbe W €ro coctapisitonie. DakTopsl,
¢daxTopoB Ha MOJIOKHUTEITPHO W OTPHIATENILHO BIUSIONIME Ha
3J10pOBbE opranm3M uyenoBeka. [IpoOiieMa TEXHOTEHHBIX
qeJIoBeKa BO3JICUCTBUI Ha 3710pOBbE yeJoBeKa
(97EKTpOMArHUTHHIE TIOJIsA, OBITOBASs XHUMUS,
W30BITOUYHBIE  IIYMBI, paguanmus W T.0L.).
Apanraius opraHuM3Ma uelioBeka K (akropam
OKpYKaroleun Cpelpl. [TpunIUTIBI
dbopMupoBaHUS 3I0pOBBECOEPETaroIIEero
noBeneHus.  Dusnmyeckas  aKTUBHOCTh U
300POBBE. buoxumuueckue aCIIEKTBI
paIMOHATLHOTO TTUTAHUS
IIpakTHYeckoe 3aHATHE 1,2

JlaGopaTopHbIe 3aHATHS:

Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTEY

nin «Bnusaue abmoTwveckux (aKTOpOB Ha
YeloBeKa» (B KaueCTBE TPUTTEPOB, CHUKAIOIINX
paboTOCIIOCOOHOCTh, HMCIOJIB30BaTh  yCIOBHUSA
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OCYIIECTBIICHHS npodeccruoHaNbHON
NeATEeIBHOCTH: LIYM, TeMIIepaTypa, (pundeckas
Harpy3ka u T.1.)

CamocTosiTesibHasi padboTa

Pazgen 10. Cenekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa u
poriecc

CopepxaHue yaeOHOTro MaTepuaa

Cenekuusi Kak Hayka W MpouUecC. 3apoKICHUE
cenekuuu M gomectukauus. Yyenue H. U
BaBunmoBa o0 umeHTpax MHOrooOpasuss U
MPOUCX 0K ICHUS KYJIbTYPHBIX pacTeHui.
L{eHTpBI MPOUCXOKIAEHUS JOMAIIHUX KUBOTHBIX.
Copt, nopojna, mramMMm. COBpEMEHHBIE METO]IbI
CEJIEKIINU. MaccoBblit
U UHIUBUIYATbHBIA OTOOPHl B  CEJEKIUH
pacteHuid U KUBOTHBIX. OIlEHKa JKCTEepbepa.
bimzkoponacTeenHoe CKpEIIMBaHNE -
uHOpuauar. Yumcrtas nwmHusg. CkpemmBaHue
yucThIX JuHUM. [erepo3uc, wumm rudpuaHas
cuna.  HepoactBeHHoe — ckpemuBaHue — —
ayropuaunr. OtnanéHHas rubpuanszanus u eé
YCIIEXH. NckycCcTBEeHHBI ~ MyTareHes u
MOJIyYeHHUE MOJIUTIIOUIOB. Joctixenus
CeJIeKLIUN pacTeHui, KUBOTHBIX u
MHUKPOOPTaHU3MOB

1,2

IIpakTnyeckoe 3aHsATHE

CamocrosiTesbHasi padoTa

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTHHA

ConeprkaHue yueOHOTO MaTepuaa

buoTtexHonoruss kak oTpaciib IPOU3BOJCTBA.
I'ennasa WHXXEHEPHUS. OTamsl CO31aHUus
pekomOunantHo JIHK u  TpaHCcreHHBIX
OpTraHHu3MOB. Knerounas HWHXKCHCPUS.
Knerounble  KynbTypbl.  MHKPOKIOHAIBLHOE
pa3MHOKEHHE pacTeHuM. KnonupoBanue
BBICOKOIIPOYKTHUBHBIX ~CEJIbCKOXO035HCTBEHHBIX
OpraHU3MOB. ODKOJOTMYECKHE U ITHUUYECKHUE
pPOOJIEMBI. I'MO - TCHETHYECKHU
MOIU(PUITMPOBAHHBIE OPTAHU3MBL.

1,2

IIpakTnyeckoe 3aHsiTHE

CamocrosiTesbHasi padoTa

Tema 10.3.
buorexHnonorun
B JKHU3HU U
npodeccuun

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

OcHoBHBIE HaIpaBJICHUS COBPEMEHHOM
OMOTEXHOJIOTUHU B npodecCHOHATbHON
JESITEIIbHOCTH YeloBeKa. MeTtoibl
ouorexHonorur. OOBEKTHl  OMOTEXHOJOTHUHU.
OTHKa OMOTEXHOIOTHYECKUX
U TEHETHYECKMX OJKCIepUMeHTOB. [IpaBmia
MoWicka W aHanm3a  OMOIKOJIOTHYECKOM
uHpopmaruu

U3 Pa3IUYHBIX MCTOYHUKOB (Hay4Has M y4eOHO-

1,2

23




Hay4yHas JIUTEparypa, CpPeIACTBAa  MacCOBOM
nHpopmanuu, cetb HTEpHET U pyrue)

TpakTHYecKoe 3aHsATHE 2
No 13 Keticbei Ha aHanu3 WHPOPMALNMH O
HAyYHBIX JOCTHKEHHSIX B obnacTu
TEHETUYECKUX TEXHOJIOTHIA, KJIETOYHOU
WH)KEHEPUH, MUIIEBBIX OMOTEXHOIOTHA.
No 14 3ammura  Kelca: MpencTaBICHUE
pe3yabTaTOB pEIICHUs] KEHCOB (BBICTYILJICHHE C
MIPE3CHTAINCH )
CamocrosiTesbHast paboTa
Pa3nes 11. Pemienne keiicoB B 00/1acTH OMOTEXHOJIOTHIi
Tema 11.1.1. IIpodeccnonanbuo OpPHEHTHPOBAHHOE 1,2
buorexHonorun | comep:xanue  (coaep:kaHue — NMPHKJIATHOTO
B MOIYJIs1)
IIPOMBIIIJIEHHOCT | Pa3BuTHE MPOMBINIEHHOW OMOTEXHOJOTHH U ee
u IPUMEHEHUE B KU3HU YEJIOBEKA, [IOUCK U aHAIN3
uHbOpMallMd M3  PaA3IUYHBIX  HCTOYHHKOB
(HayyHass u© y4yeOHO-HAy4yHas JIMTEpaTypa,
cCpeacTBa  MaccoBo  mHGpOpMaluU,  CETh
WurepHer u apyrue)
IIpakTHYeckHe 3aHATHA 1,2
No 15 Keticbei Ha aHanu3 WHPOPMALNHMHA O
Pa3BUTHH TPOMBIIIICHHOW OMOTEXHONOTHUH (10
MUHH-TPYIITIaM).
Ne 16 3ammra Kkeiica: mpeacraBieHUE
pPe3yNIbTaTOB pElIeHUs] KeWCOB (BBICTYIUIEHUE C
MpE3EeHTALNEH )
CamocTosiTesibHasi padoTa
Tema 11.1.2. IIpogpeccnonaibHo OPHEHTHPOBAHHOE 1,2
ComuanbHO- colep:kaHue  (comep:KaHHe  NPHUKJIATHOTO
STUYECKHE MOIYJIs1)
ACTEKTHI OTHUYeCKUE aceKThl pa3BUTHS OMOTEXHOJOTHH 1
OMOTEXHOJIOTUH | IPUMEHEHHE WX B JKU3HH 4YEJIOBEKa, IOHMCK
U aHanu3 uHGOpPMalUMU U3 PA3NTUYHBIX
UCTOYHUKOB (HayyHas M  ydeOHO-HayuHas
JauTepaTypa, CpelcTBa MaccoBoil mHpopmanuu,
ceTb MIHTEpHET U apyrue)
IIpakTHYeckHe 3aHATHA 1,2
Ne 15 Keiicel Ha ananmu3 wuHpopManuu 00
STUYECKHUX AacleKTaxX pPa3BUTHS OMOTEXHOJOTUM
(10 MUHU-TPYTIIIaM).
No 16 3amura  Kelca: MpencTaBiICHUE
pe3yabTaTOB pEIICHUs] KEHCOB (BBICTYILJICHHE C
MIPE3CHTAIINCH )
CamocrosiTesbHasi padora
Tema 11.1.3. IIpogeccnonaibHo OPHEHTHPOBAHHOE 1,2
buorexHonorun | comep:xkanue  (coaep:kaHue — NMPHKJIATHOTO
U TEXHUYECKUE | MOXYJIA)
CHUCTEMBI Pa3Butre OHOTEXHOJIOTHH ¢ TpPUMEHEHHUEM
TEXHUUYECKUX CUCTEM (OuouHxeHepus,
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OononH(popmaTrka, OMOHHUKA) U UX TPUMEHEHUE
B OKM3HM 4YeEJOBEKa, TIOMCK W  aHaJu3
uHDOpMallUd HW3  PA3TUYHBIX  HCTOYHHKOB
(HayuyHass u  y4yeOHO-Hay4Has JHUTeparypa,
CpeAcTBa  MaccoBOM  HMH(OpMaLuu,  CETh
WNuTtepHeT u npyrue)

IIpakTHYecKkHe 3aHATHA

No 15 Keticbei Ha aHanu3 WHPOPMAIHMH O
PasBUTHUU 6HOT€XHOHOI‘Hﬁ C IMPUMCHCHUCM
TEXHUYECKUX CUCTEM (IO MUHH-TPYIIIIaM).

Ne 16 3ammra Kkeiica: mpeacraBieHUE
pPe3yNIbTaTOB pElIeHUs] KEeWCOB (BBICTYIUIEHUE C
MpE3eHTALNUEH )

1,2

CamocTosiTesibHasi padboTa

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, MOJBOJIKON U OTBEJICHHUEM BOJIbI, CAHTEXHHUKOM,
ANEKTPUYECKUMHU  pPO3ETKAMH, aBTOMAaTaMU aBAPUMHOTO OTKIIOYEHUS TOKa),
Ja00paTOPHBIA OCTPOBHOM CTOJ (JABYXCTOPOHHUM, C 3alMTHBIM, XHMOCTOMKUM
U TEPMOCTOHMKHM TOKPBITUEM, HAJICTOJbEM, C TIOJICBETKOM M JJICKTPUYECKUMU
pO3EeTKaMHM, MOJABOJAKON M OTBEICHHEM BOJBI M CAHTEXHUKOMN), CTYJ JIaOOpaTOPHBIN
ITOBOPOTHBIN, PETYIUPYEMBIU 110 BBICOTE.

Texuuyeckue cpeacTBa 00yUeHHUS:

3aHATUS TPOBOAATCS B y4eOHOM ayAuTOPUHM ¥ KOMITBIOTEPHOM KJIacce,
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 mpoecCruoHaIbHOTO
oOpa3zoBanus / 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. — Tekct : dNEKTPOHHBINH //
OO6pazoBaTenbHas matdopma FOpaiit [caidT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1.

JlonoTHUTe/IbHbIE HCTOYHUKU:

1. O6yxos, JI. K. buomorusi: kieTku W TKaHH : ydyeOHOe mocoOue s
cpeanero npodec-cuonanpHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkoga.
— 3-e u3n., nepepad. u non. — Mocksa: UznarensctBo FOpaiit, 2024. — 358 ¢. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-07499-4. — Texkcr
eKTpoHHBI //  OOpazoBarenpHass 1iatdopma IOpaitt [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- | OOGcyxaeHue 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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