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1. ITACIIOPT PABOYEM ITPOI'PAMMUBI YYEBHOU
JANCHOUMIIJIMHBI B/1.10 BUOJIOT'UA

1.1. O6nacth npuMeHeHUs pabodeit mporpaMmbl

PabGouas mporpamma JHUCHMIUIMHBI SBJISETCS 4YacThlo 00pa3oBaTeNbHOMN
nporpaMmmbl B cootBeTcTBUM ¢ DPI'OC CIIO mno cnemuansHoctu 09.02.07
HNudopmarmoHHbie CUCTEMBI B IPOTPAMMHUPOBAHUE.

1.2.  Mecro aucuumnunsl B crpykrype HHITCC3C:
OIl. O0meo6pazoBarenbHas MOATOTOBKA

b/l .ba3oBbIe TUCITUTIIIMHBI

b/1.10 buonorus

1.3. Ilenu u 3ama4u IUCUUIUIMHBI — TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS
JTUCIUIUTAHBL:
B pe3ynbraTe 0CBOCHUS AUCHUIUIMHBI 00YYaIOUTHIICS TOMKEH YMeTh:

— TMPOBOJUTH CPAaBHEHHUE XMMUYECKOH OpPraHM3allid JKUBBIX U HEXKHBBIX
0OBEKTOB.;

— CTPOUTH CXEMBI SHEPreTHIEeCKOro 0OMeHa u OnocuHTe3a OesKa;

— CaMOCTOATEIHHO MCKATh JIOKA3aTeIhCTBA TOTO, YTO KIETKAa — dJIEMEHTapHas
KHUBasi CUCTEMa M OCHOBHAs CTPYKTYpHO-(DYHKIMOHAbHAs €IWHHUIIA BCEX JKUBBIX
OpPTraHU3MOB;

— CaMOCTOATEIbHO HAXOAWUTh OTJIMYUS MHUTO3a OT Meio3a, ompenesss
HBOJIIOLIMOHHYIO POJIb 3TUX BUAOB JCJICHUS KICTKH;

— XapakTepu30oBaTh CTAJAWH TOCTIMOPHOHAIBHOTO pAa3BUTHUA Ha MpHUMEpe
4eJI0BEKa;

— pelaTh F€eHEeTUYECKHE 3a/1auH;

— pa3OupaTbCcsi B  OTUYECKUX  AaCMEKTaX  HEKOTOPBIX  JIOCTIDKEHUH B
OMOTEXHOJIOTUN: KIIOHUPOBAHHUH KUBOTHBIX U MTPOOJIeMax KIOHUPOBAHUS YEIIOBEKA;

— JIOKa3bIBaTh PABEHCTBO YEJOBEYECKUX pac Ha OCHOBAHMUM HX POACTBA U
€IMHCTBA MIPOUCXOXKICHHUS;

B pe3ynbraTe 0CBOSCHUS NUCUUIUIMHBI O0YUYaIOLIUIICs TOJKEH 3HAThD:

— CcTpoeHue ¥ PyHKIIMU PACTUTEIBHBIX U KUBOTHBIX KIIETOK;

— CTPYKTYPHYIO OPTaHU3AIMI0 OPraHMYECKUX BEIECTB KJIETKU;

— OCHOBHBIE MOJIOXKEHHSI KIIETOUHON TEOpUH;

— OCHOBHBIC CTaJMM OHTOTEHE3a Ha TMpUMEpe pPa3BUTHS IMO3BOHOYHBIX
KUBOTHBIX;

— OCHOBHBIC BHJbl U3MCHYHNBOCTH,



— OCHOBHBIC HAIIPABJICHUS B CCICKIIUU paCTeHI/Iﬁ H ) KUBOTHBIX,

— OCHOBHBIC TCOPHH ITPOUCXOKIACHUS )KU3HHU HA 3CMJIC;

— OCHOBHBIC HCTOPHUYCCKHUC DBOJIIOIIMOHHBIC UICH,

— CpaBHUTCIIBHYIO XapaKTCPUCTHUKY YCIIOBCKA U IIPUMATOB, CXOACTBO U OTIINYHA.

1.4. KonnuuecTBO 4aCOB HAa OCBOCHUE AUCUUILIUHBI:
MakcuManibHOM yueOHOM Harpy3Ku oOydaromierocst 72 qaca, B TOM YHCIIE:

— oOs;3aTenbHAs ayauTopHas ydeOHas Harpy3ka (Bcero) 40 dacoB, W3 HHX

IIpaKkTUYECKas MoAroroska — 20 yacos.

— camMmocTosTeNbHas pabora — 32 yaca.

L.5.

[Inanupyemble  pe3yJbTaThl OCBOEHUS o0mreoOpazoBaTenbHOMN

nucuuiuinibel B coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Koa n
HAaNMMEHOBaHHeE
(popmupyembIx
KOMIIeTeHI Ui

IInanupyembie pe3y/bTaTbl 0CBOCHHUS THCIUIIIHHBI

Oo0mue

JAucnunianHapHbie

OK 01. Beibupats
CHOCOOBI PeUIeHHUs
3a1a4
npodheccCuoHaATBHOMI
JeSITeTbHOCTH
MMPUMCHHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTb K TpPYIy, OCO3HAHHE
[IEHHOCTH MacTepPCTBa, TPYA0II00HE;

- TOTOBHOCTh K aKTHUBHOM
JIESITCIIBHOCTH ~ TEXHOJIOTHYECKON W
COL[MAIbHOU HaIlpaBJICHHOCTH,
CIIOCOOHOCTH WHUIUUPOBATD,
IJIJAHUPOBATh M CAaMOCTOSITEJIHO
BBITIOJIHSATH TAKYIO JEATEIbHOCTD;

- HWHTEepeC K pa3IuYHbIM cdepam
pohecCHOHANBEHOU e TEIBHOCTH,

OsBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU O3HAaBaTEJILHBIMU
NENCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IelCTBUA:

- CaMOCTOSITENFHO (HOPMYJIUPOBATh H
aKTyaJIu3UpPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYIIECTBEHHBIN
NpU3HAK  WJIM  OCHOBAaHHUSA  JUIS
CpaBHEHUSI, KIacCupuKauu u
000011IeHN;

- ONpeAeNiTh LEIu JeATEIHbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH HUX
JIOCTHIKEHHU,

c(OpPMHPOBAHHOCTh 3HAHUM O MecTe U
poiaM OHMOJOTMH B CHCTEME HAy4yHOTO
3HaHUs; (PYHKINOHAJIBHONH TPaMOTHOCTU
YeJoBeKa IS pEIleHHUs IKU3HEHHBIX
npo0Jem;

c(OPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH
coJiep;KaHue OCHOBOTOJIAraloIInX
OHMOJIOTUYECKUX TEPMHHOB W TOHSTHH:
KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M,
BUJI, TIOMYJISILINSA, IKOCUCTEMA, OMOLIEHO3,
ounoctepa; metabonm3mM (0OMEH BEIIECTB
U TpeBpallleHue 3HEpPruH), TOMEOCTa3
(camoperyssanusi), OHOCHHTE3  OeJika,
CTPYKTYpHasi ~ OpraHW3alusi  >KHUBBIX
CHCTEM, JHUCKPETHOCTb, CaMOPETYJISIIHS,
CaMOBOCIIpOU3BEICHUE  (PETPOTyKIus),
HACJIeICTBEHHOCTb, U3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT M pa3BUTHE,
YPOBHEBasl OpraHu3aIus;
c(OpPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH
coJiep)KaHue OCHOBOITOJIAT AFOLITHX
OMOJIOTUYECKUX TEOpUH ¥  THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM,
MYTaI[MOHHOH, IBOJIOIIMOHHOM,
MIPOMCXOXKICHUS J)KU3HU M YEIIOBEKa,




- BBIBIATH  3aKOHOMEPHOCTH U
MPOTUBOpPEYHMS] B paccMaTpUBaEMBbIX
SBIICHUSX;

- BHOCUTH KOPPEKTUBBI B
JACATCIIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB  LEJSIM,
OLICHUBATh PUCKHU HOCJ'ICI[CTBI/Iﬁ
JeSITEIbHOCTH;

- pa3BHBaThb KPEATHBHOE MBIIUICHHE
MIPU PEIICHUH KU3HEHHBIX MPOOIeM

0) ©0a3oBble HCCJIEN0BaTeJbCKHE
AeHCTBHSA:

- BJIaACTH HaBbIKaMH y‘-IGGHO-
HCCIEN0BATEIbCKOM M MPOEKTHOMN
JACATCIIBHOCTH, HaBbIKaMU
paspeteHus npoouem;

- BBIBIISTH MPUYMHHO-CIIEICTBEHHBIE
CBA3M M aKTyallu3UpoBaTh 3ajauy,
BBIIBUTATh THIIOTE3y €€ pelIeHHUs,
HAXOIHUTh apTyMEHTBI TUTST
JI0OKa3aTeJIbCTBA CBOMX YTBEPKICHUU,
3aJaBaTh IapaMeTpbl U KPUTEPHUH
pelieHus;

- AHAJIM3UPOBATH ITOJYUCHHLIC B XOIC

pelieHus 3a/1auu pe3yJIbTaThl,
KPUTHUECKH OLICHHBATH ux
JIOCTOBEPHOCT, MPOTHO3UPOBATH

U3MCHCHHE B HOBBIX YCJIOBUSX;
- yMeTB HepeHOCI/ITB 3HAHUS B
HO3HaBaTeHBHYIO 148 HpaKTI/I‘-IeCKYIO
0071aCTH KU3HEICATCIIBHOCTH,

- yMETb MHTErpUpOBaTh 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JIaCTEH;

- BBIJIBUTATh HOBBIC WJICH, MPEIJIarath
OPUTHUHAIBHBIC TIOJIXO/IbI U PEIICHUS;

- CHOCOOHOCTh HX WCIIOJB30BAHUSA B
O3HaBaTeJILHOU u COUAIbHON
MPaKTUKE

c(hOopMUPOBAHHOCTh YMEHUS PACKPHIBATh
OCHOBOITOJIATralOIINe OMOJIOTHYECKHUE
3aKOHBI ¥ 3akoHOMepHocTH (I'. Mennens,
T. Moprana, H.JM. Basunosa, O.
lexkkenss, @. Mirwmnepa, K. Bboapa),
TPaHUIBI UX TPUMEHUMOCTH K IKHUBBIM
CHCTEMaM;

npuoOpEeTEeHWE  ONbITa  MPUMECHEHUS
OCHOBHBIX METOJIOB HAYYHOTO TO3HAHMUS,
UCTIONB3YEMBIX B OMOJIOTHH:
HAaOJIONCHUS W OIHCAHHMS  JKMBBIX

CHUCTEM,  IPOLECCOB U  SIBICHUM;
Opra”u3aluu u MPOBEICHUS
OMOJIOrMYECKOr0o AKCIIEPUMEHTA,
BBIIBMOKEHUS ~ TUIOTE3,  BBIABJICHUSA

3aBUCUMOCTH  MEXIY HCCIIEIyEMbIMHU
BEITMYMHAMU, OOBSICHEHUS TOJYYCHHBIX
pe3yIbTaTOB u dbopmyTupoBaHUs
BBIBOJOB C HCIIOJIb30BAHUEM HAay4YHBIX
IOHATHM, TEOPUM U 3aKOHOB;

c(OPMHUPOBAHHOCTh YMEHUS BBIICIATH
CYLIECTBEHHbIE  NPU3HAKA  BHUPYCOB,
KJIETOK  MPOKAPUOT U  DYKAPHUOT;
OJHOKJICTOYHBIX M  MHOTOKJICTOYHBIX
OpraHW3MOB, BHJIOB, OHWOTEOIICHO30B M
9KOCHUCTEM; OCOOEHHOCTH TIPOIIECCOB
oOMeHa BEIIeCTB U  MpeBpalleHus
SHEPruu B  KIETKe, (OTOCHHTE3a,
IJJACTUYECKOTO M DHEPreTHYECKOIO
oOMeHa, XeMOCHHTEe3a, MUTO03a, Mcio03a,

OTIJIOJJIOTBOPEHMUS, pa3BHUTHSA "
PA3SMHOXCHUA, HHIAWBUIYAJIbHOT'O
pa3BuTHsl ~ opraHu3mMa  (OHTOTEHE3a),
O60pbOBI 3a CyIIECTBOBAHHUE,
€CTECTBEHHOTO orbopa,

BI/II[OO6p8.30BaHI/I$I, HpI/ICHOCO6HeHHOCTI/I
OpTraHu3MOB K Cpcac O6I/ITaHI/I$I, BIIUSHUA

KOMIIOHCHTOB KOCHCTEM,
AHTPOIIOTCHHBIX U3MEHEHUN B
AKOCHCTEMAaX CBOCH MECTHOCTH,

KPYyroBOpOTa BEIICCTB M TPEBpAIICHHE
sHepruu B 6uocdepe;

c(OPMHUPOBAHHOCTh  YMEHHS  pelIaTh
OuWoyiornYyeckne  3aJadd, COCTABJIATH
TCHOTHITMYCCKHE CXEMBbI CKPCUIMBAHUS
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JUIA Pa3HbIX THUIIOB HaCJICJOBaHUA
IIPU3HAKOB Yy OpPraHu3MoOB, COCTABJIATH
CXCMbI IIEPCHOCA BCHICCTB U OHCPIUU B
O9KOCHCTEMAxX (I.[CHI/I IIUTaHWsA, IMUIICBBIC

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeIcTBa  TIOHWCKa,
aHanmm3a u
UHTEPIPETANN
UHpOpMaLIUU u
nH(pOpMaAITMOHHBIC
TEXHOJIOTHH TSt
BBITIOJIHEHHST 3314
npohecCHOHATBHOM
JeSITeITbHOCTH

B o0n1acTM UHEHHOCTHM HAY4YHOIrO
TO3HAHUSA:

- ¢(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BuUTHUs HayKH u
o011eCTBEHHON MPaKTUKH,
OCHOBAaHHOTO Ha JHAJIOTe KyJbTYD,
CHOCOOCTBYIOILIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpILICHCTBOBAaHHME S3BIKOBOW U
YUTATEIbCKOM KYJbTYpPbI KaK CPEACTBA
B3aUMOJCHCTBUS MEXIy JIOJIBMH U
MMO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTH HAay4YHOU
JESITEIIbHOCTH, TOTOBHOCTb
OCYLIECTBIIATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYI0  JESITEbHOCTD
WHJUBUIyaIbHO U B TPYIIIIE;
OBnanenue YHUBEpCAIbHBIMHU
y4eOHBIMH ITO3HABATEJIbHBIMU
NEeNCTBUSIMMU:

B) pabora ¢ unopmanmeii:

- BJIaJIETh HABBIKAMHM  TOJYYEHUS
uH(POPMAILMK U3 MCTOYHHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITENILHO
OCYUIECTBIIATh TIOUCK, aHaJIN3,
CUCTEMATHU3alMI0 U HMHTEPIPETALHUIO
nHbOpMallUK Pa3IUYHBIX BHUIOB H
dbopm mpecTaBIeHNUS;

- CO3JaBaTh TEKCTbl B PAa3JIMYHBIX
dopMatax C y4yeTOM Ha3HAYCHUS
MHPOPMALIMU M LEJIEBOH ayIuTOPHH,
BbIOMpas ~ ONTUMAalbHYI0  (opmy
MIPEJICTAaBICHMS U BU3YyaIU3alluy;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  HHQOpMAIMH,  ee
COOTBETCTBUE MPABOBBIM U MOPAIIBHO-
ATUYECKUM HOpMaM;

- HCIIOJIb30BATh cpencTaa
UH(POPMAIIMOHHBIX u

CETH)

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUECKU
OIICHUBATH nH(popMaIuio
OHOJIOTUYECKOTrO COJICpKaHUS,

BKJIFOYAIOUIY0 TICEBIOHAYYHbIE 3HAHUS
U3 DPA3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM uHpopManuy, Hay4HO-
HOIYJISIPHBIE MaTepUabl);
UHTEPIIPETUPOBATh JTUYECKUE ACIEKTHI

COBPEMEHHBIX HcCcIe0BaHUN B
OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJI00aTbHBIC
9KOJIOTUYECKHE poOIeMbI
COBpEMEHHOCTH,  (GopMHUPOBaTH  TO

OTHOIICHUIO K HUM  COOCTBEHHYIO
MO3ULINIO;

c(OpPMHUPOBAHHOCTh YMEHHI CO3/1aBaTh
COOCTBEHHBIE THUCHMEHHBIE U YCTHBIE
COOOIIIEHUSI HAa OCHOBE OMOJIOTHYECKOMN
nHhopmanuu u3 HECKOJBKHX
HMCTOYHHKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OMOJIOTHU




KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B

pelieHrn KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpTraHHU3allMOHHBIX 3aga4 C
coOumoIeHueM TpeOoBaHUI

SPTOHOMHKH, TCXHHKHU 6630HaCHOCTI/I,
THTHCHBI, pecypcocOepexeHns,
NPaBOBBIX M ATHYECKUX HOPM, HOPM
nH(pOpManMOHHOM 0€30MacHOCTH;

- BJIQJICTh HABBIKAMHU PACIIO3HABAHUS U

3aIUTHI uHpopMaIuy,
nH(OpMaAITMOHHOM 0e30MacHOCTH
JTUYHOCTH
OK 04. OddexTuBHO | - TOTOBHOCTH K  CaMOpPa3BUTHIO,
B3aMMOJIEHCTBOBATD | caMOCTOSTCIbHOCTH 4 | IPHOOpETeHHe  OmbiTa  NPUMCHEHHUS
OCHOBHBIX METOJOB HAYYHOT'O TIO3HAHUS
W paboTath B | cavoompeneneHuo; Y 5 ’
KOJLICKTHBE " oBnagenne  HaBbIKaMu 4eOHO HETOLEyCHBIX N roToTH:
KOMaH/Ie A y HAOMIOJIEHUST W OMHCAHUA  JKUBBIX
HMCCIIC/IOBATCICKON, ~MPOCKTHOM M | cpcrem, — HpOLECCOB U SIBJICHHIA
COIMAJILHOM JIESITCIILHOCTH; OpraHu3aIuu U POBEJCHUS
OBJaieHue YHHBEPCAJIbHBIMH OHMOJIOTHYECKOTO JKCTIEPUMEHTA,
BBIIBIDKEHUSI ~ TUIOTE3,  BBISABIICHUS

KOMMYHUKATHBHBIMU /1eiCTBHAMM:
0) coBMeCTHas1 AeSITeJIbHOCTD!

-  TOHMMaTh W  HCIOJb30BATH
MPEUMYILECTBA KOMaHJHOMN 51
WHANBUIYATBHON pabOTHI;

- IpPUHUMATh LEIN  COBMECTHOU
NEATeTbHOCTH, OPTraHU30BBIBATH U
KOOPJMHHUPOBATh JEUCTBUS MO €€

JOCTHKEHUIO: COCTaBIIAITh  IUIAH
JIEUCTBUN, pacnpenesiiTb pPOJU C
y4eTOM MHEHUI Y4aCTHUKOB

00CYyK/IaTh pPe3yJabTaThl COBMECTHOM
paboThI;

- KOOPAUHHUPOBATH u BBITIOJIHATH
paboTy B  YCIOBHSIX  PpEaJbHOTO,
BUPTYyaJIbHOTO ¥ KOMOMHHPOBAaHHOTO

B3aHMOJICHCTBUS;
- OCYIIIECTBIISATh IMO3UTHUBHOE
CTpaTernueckoe [IOBEIEHUE B

pPa3IMYHBIX CHUTYallUiX, TPOSBISATH
TBOPYECTBO U BOOOpa)keHUE, OBITH
MHUIMaTUBHBIM

Osaanenue YHHUBepPCAJbHBIMU
PeryasiTUBHLIMH J1€CTBUSIMU:

I') IPUHSATHE Ce0HA U APYTrUX JIOAei:

3aBUCHMOCTH  MEXAY HCCIENyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHUS MOJIYYEHHBIX
pe3yJbTaToB u bopMynMpoBaHUs
BBIBOJIOB C MCIIOJIb30BAaHUEM HAy4YHBIX
MOHATUM, TEOPUI U 3aKOHOB




- IPUHUMATh MOTHBBI M apryMEHTHI
IpyTux  Jroaed  1pu
pe3yJIbTATOB JIEATEIBLHOCTH;

aHaJIn3¢C

- TpU3HaBaThb CBOE MPaBO U IPaBO
JpYyTUX JIO/IeH Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHHUMATH
MUD C MO3UIUH JIPYTOro YeIOBEKa

OK 07.
ConelicTBOBaThL
COXPAHECHHUIO
OKpYXKaroIei
Cpenbl,
pecypcocOepekeHUIO
, IPUMEHSTH 3HAHUS
00 U3MEHEeHU!U
KITUMAaTa, IPUHIIAITHI
OEPEKITUBOTO
MIPOM3BOICTBA,

s dexTuBHO
JIENICTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

B o0.1acTH 3K010rHYECKOTO
BOCIIUTAHMS:

- c¢(hOpMHUPOBAHHOCTH 3KOJOTHUYECKON
KyJAbTYpbl, = TOHHMAaHUE  BIMSIHUS
COLIMATTbHO-9KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHHE MPUPOTHOM
U COUMAJbHOW Cpeapl, OCO3HAHUE
J100aTBEHOTO xXapaxkrepa
HKOJIOTMYECKUX MPOOIIeM;

- TUIAHUPOBAaHHUE U OCYIIECTBIICHHE
JICUCTBUIA B OKpY’)KarOUIEd cpele Ha
OCHOBE 3HAaHMS LEJIed YCTOMYHMBOTO
pa3BUTHUS YEIIOBEUECTBA;
HENpusiTHe

Bpen

aKTHUBHOE JEUCTBUI,
MIPUHOCALINX
cpene;

- YMEHHE

OKpY’KaroIlen

MPOTHO3UPOBATH
H€6J'IaFOHpI/I$ITHI)Ie 3KOJIOTHYCCKHUC
MOCJIEACTBUA MPEANPUHUMACMBIX
JIEUCTBUI, IPEOTBPAILIATh HUX;

- pacuIMpeHHue OmbITa AESITeTbHOCTU
HKOJIOTMYECKOI HANPaBICHHOCTH;

- OBJaJIeHHE HaBBIKAMH y4eOHO-
HCCIEN0BATENIbCKOM, IIPOEKTHOM U
COILIMAJIBHOHN NESITEILHOCTH

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSTH
MOJIYYCHHBIC 3HAHUA JId 00BSICHEHNS
OMOJIOTMYECKHX TIPOIIECCOB W SIBIICHHIA,
JUISL IPUHATUS NPAKTUYECKUX PEIICHUM B
NOBCEJHCBHOM  JKU3HU  C  IICJBIO
obecrieueHust  0€30MaCHOCTH  CBOETO
3II0POBbSI U 3JIOPOBBSI  OKPY KAIOLIHX
JOJIeH, COOMIOAEHUsT 3J0pOBOTO 0Opasza
KU3HH, HOPM TPAMOTHOTO TIOBEJCHHUS B

OKpYXKaroIIei MPUPOAHOMN cpene;
IMIOHMMaHHUE HEOOXOIMMOCTH
HCIIOJIb30BaHMUS JOCTIDKCHUI
COBPEMEHHOI OnoyIorun u
OMOTEXHOJIOTUH  JIJI1  pallMOHAJIBLHOTO
MPUPOOTIOTB30BAHMS




2. CTPYKTYPA U COJEPKAHUE YUEBHOH JUCIUILIUHBI
b/J1.10 BUOJIOI'UA

2.1. OO0BeM AUCHUIUIMHBI U BUJIBI yYEOHOU pabOTHI

Bua yueOHo# padoThl

O0BeM yacoB

MakcumanbHasi yueOHas Harpy3ka (Bcero) 72
Obs3arenbHas ayIUTOpHas yueOHasi Harpy3Ka (Bcero) 40
B TOM YHUCJIE:
71a00paTOPHBIE 3aHATHSI (eCiu npedyCMOmMpPeHO) -
MPAKTHYECKUE 3aHITUS (eciu npedyCMOmpeHo) 20
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompeto) -
KypcoBas paboTa (IPOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora odydaromerocs (BCero) 32
[IpomexxyTouHas arTecTanus B popme 3ayer ¢
OLICHKOU
2.2. 'TemaTW4yeCcKui IUIaH U COAEPKAHUE AUCIUILIMHBI
Copepxanne yueOHOT0O MaTepHana,
HaumenoBanue | naboparopHbie pabOThl U IPAKTUYECKUE
pa3aenoB U TeM 3aHSTHSA, CAMOCTOSITeNIbHAs paboTa Obnem Hacos YPOBCHE
oOyJaromuxcsi, KypcoBas padboTa OcBOCHHA
(IpOeKT) (eciu npedycmompero)
1 2 3 4
Pazmen 1. Knerka — cTpykTypHO-(QYyHKIIMOHATBHAS
€IMHUILIA KUBOTO
Tema 1.1 Copepxanue 2 2
buonorus kak | CospemeHHbIe OTPACITH GHONOTHYCCKIX
Hayka. OOIAs | spapmii. CBsi3h OHONOrHH C JIPYTUMH
XapaKTCPUCTHKA | gaykamu:  OWoxumus,  Owodu3mKa,
KU3HA Oouonuka, reHoreorpadus u np. Poias u
MecTo Ouonoruu B (OPMHPOBAHUHU
COBPEMEHHOW Hay4YHOW KapTUHBI MHpA.
YpOBHM OpraHM3aly KUBOW MATEPHUHU.
Oomas XapaKTepUCTHKA  >KU3HH,
CBOMCTBA KUBBIX CHUCTEM. XHUMHUYECKHUI
COCTaB KIIETOK
[IpakTrueckue 3aHATHS 2 2
JlabopatopHass pabota: XuUMHYECKUN
COCTaB KJIETOK
CamocTosTenpHas pabora 2 2
PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.
Tewma 1.2. Coneprxanue
CtpyKTypHO- Conepxanue
¢ynxunonanbHas | Knerounass teopust (T. IlBamn, M. -
OpraHu3arus [netinen, P. Bupxos). OcHOBHBIC
KIIETOK IIOJIOKEHUsI COBPEMEHHOM KIIETOYHOU
TEOPHUHU. Turnbl KJICTOYHOU
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OpraHM3alMu: NPOKAPHUOTUYECKUH H
sykapuotudeckuil. OIHOKJIETOYHBIE U
MHOI'OKJIECTOYHBIC OpTraHHU3MBI.
CrpoeHue MPOKAPUOTHYECKONW KIIETKH.
CtpoeHue 5>yKapHMOTUYECKOW KIICTKH.
Hexnerounsle Gpopmbl )kU3HU (BUPYCHI,
Oakteprodarn)

[IpakTrueckue 3aHATHS
JlabopaTtopHnas pabora «CtpoeHue
KJIETKHU (pacTeHus, >KUBOTHBIE, TPUOBI)
Y KJIETOYHBIE BKJIFOUEHUS (Kpaxmall,
KapOTUHOUIBI, XJIOPOIIIACTHI,

XPOMOILIACTBI)»

IToaroroska MUKpPOIPENapaToB,
HaO0JIFOJICHUE C TTOMOIIBI0 MUKPOCKOIIA,
BBISIBIIEHUE pa3n4uii MEXTY
M3y4aeMbIMU 00BEKTAMH,
(dbopMyIHpOBaHUE BHIBOJIOB.

Bupycubie u OakTepuaTbHBIC
3a00JIeBaHUSL. Oo61mue MPUHIUIIBI
HCIIOJIE30BAHMS JICKapPCTBEHHBIX
BemecTB. OCOOEHHOCTH TMPUMEHEHHS
QHTUOMOTHUKOB. IIpencrasnenue
YCTHBIX COOOIICHUI ¢ Tpe3eHTaIHeH,
IMOJATOTOBJIEHHBIX o MIEPEUHIO
HCTOYHHKOB, PEKOMEHI0BAaHHBIX
MpernoaBaTesieM

CamocrosTensHas pa60Ta

Pabora ¢ xkoHcmektoM. W3ydeHwue
yueOHOH JTUTepaTyphbl.

Tema 1.3.
CrpykTypHO-
(yHKIIMOHATLHBIE
(bakxTopsl
HACJIEICTBEHHOCT
u

Conepxanue

XpomocoMHass teopus T. Moprana.
Ctpoenne XpoMocOM. XPOMOCOMHBIMI
HAa0Op KJIETOK, TOMOJOTHYHBIE U
HEroMOJIOTUYHbIE XPOMOCOMBI,
TalUIONIHBIA W TUIUIOUAHBIN  HaOOp.
Hyxkneunosbie kucnorsl: JIHK, PHK
HaxO0XJICHUE B KJIETKE, UX CTPOCHHE U
¢byHKumu. MatrpuuHble Mpolecchl B
KIIETKE: perUInKaIus, OMOCHHTE3 Oelka,
penaparnusi. ['eHeTH4YecKril Koa U €ero
CBOICTBA

[IpakTrueckue 3aHATUS

Pemienne 3amau  Ha  ompejelieHHE
MOCIIEZI0BATEIbHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOpPME U B Clydae
W3MEHEHUS MOCIIEZI0BATEIbHOCTH
nykieotuaos JJHK

CamocrosTensHas pa60Ta

Pabora ¢ koncmekrom. U3yuenue
y4eOHOH JTUTEPaTyPBhI.
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Tema 1.4. OOmen
BEILIECTB U
MIpEeBpaICHIE
SHEPI'HHU B KJIETKE

Coneprxanue
IToustre MetaboOIU3M. ACCUMIIIALIUA U
TUCCUMWISALIASL  —  JIBE€  CTOPOHBI

MeTaboan3Ma. THbel oOMeHa BEILECTB:
aBTOTPOHBIE W TETePOTPO(HBIH,
a’poOHBII u aHadpPOOHBII.
IInactnueckuii ob6MeH. DOTOCHHTE3.
XeMOCHHTE3

[IpakTrueckue 3aHATUS

CamocrositenpHas padoTta

PaGora ¢ koHcmektom. H3ydeHue
y4eOHON JTUTEPATYPHI.

Tema 1.5.
KuzHenHsIi
LUK KJIETKH.

Muto3. Meiio3

Conepxanue

Knerounslii 1uka, €ro  MHEpHOJBI.
MwuTo03, €ro cragud M MNPOUCXOASUINE
npouecchl. buonoruueckoe 3HaueHHE
MuTO3a. Melo3 U ero  CTaauu.
IloBenenue xpoMocoM B Melo3se.
Kpoccunrosep. buonornueckuii cMbICIT
Meio3a

[IpakTrueckue 3aHATHS

KonrponsHast  pabora mo  Teme:
MonexyJIsIpHBI YpOBEHb OpPraHU3aLHAH
KHUBOTO

CamocrosiTenpHas padoTta

PaGora ¢ koHcmektom. H3ydeHue
y4eOHON JTUTEPATYPHI.

Paznen 2. Crpoenue u GyHKIMU OpraHu3mMa

Tema 2.1. Conepxanue
Crpoenue MHOTOKJIETOUHBIE OpTaHU3MBI.
opraHusma B3aumocBs3b OpraHoB U CHUCTEMBI
OpraHOB B MHOTOKJIETOYHOM
opranusme. l['omeocra3 opraHusma u
ero  IHoJJepXKaHWe B Ipolecce
KU3HENIESTeIIbHOCTU
[IpakTHuecKue 3aHATHs
Yyenwne o ObITHH
CamocrositenpHas padoTta
PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.
Tema 2.2. Coneprxanue
Dopmsbl @opMBl  pa3MHOXKEHHUS  OPTaHU3MOB.
pasMHOXKEHHs | becrosioe W TOJIOBOE pPa3MHOKEHUE.
OpraHU3MOB Bunpr 0ecronoro  pa3MHOMKEHUSI.

ITonoBoe pa3smHoxeHue. I'amerorenes y
KUBOTHBIX. CIlepMaTOreHe3 U OOTEHE3.
Crpoenue MOJIOBBIX KJIETOK.
O1m1oa0TBOpEHNE

[IpakTyeckue 3aHsATHS

CamocrosTensHas pa60Ta

12



Pabora ¢ koncnekrom. H3yudenue
y4eOHOH JTUTEPaTyPBhI.

Tema 2.3. Conepxanue
OmnTtorenes NunuBuayanpHOE pa3BUTHE 2
pacTeHuH, OpraHu3MOB. OMOpHUOTEHE3 H  €ro
JKUBOTHBIX U craguu. [TocTamMOpHOHANBHBINA TEPHO.
YyeJioBeKa Cranuu MOCTAMOPHUOHAIBHOTO
pa3BUTUSA Y JKUBOTHBIX W YEJIOBEKA.
IIpsmoe w  HempsiMOe  pa3BUTHE.
buonornueckoe crapeHue M CMEPTh.
OHTOreHe3 pacTeHUi
[IpakTruecKue 3aHATHs 2
CamocrosiTenpHas paboTta 2
Pa6ora c¢ koncmekrom. H3yuenue
y4eOHOM JTUTEepaTyPHlI.
Tewma 2.4. Conepxanue -
3aKOHOMEPHOCTH | OcHoBHBIE MTOHSATHUSA TE€HETUKH.
HACJICMOBAHUA | 3agxoHOMEPHOCTH O00pa30BaHHsI TaMET.
3akonsr I'. Mennenst (MOHOTHUOPHIHOE
U TOJUTHOPUIHOE  CKpEIIMBAHHE).
B3auMonelicTBue reHoB
IIpakTrueckue 3aHATHUS -
Pemenne 3amau Ha  ompeselieHHe
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX IPU3HAKOB P MOHO-
, M-, MOJIUTHOPUTHOM a
aHATM3HUPYIOIIEM CKpEIINBAaHUH,
COCTaBJICHUE TEHOTUIIMYECKUX CXEM
CKpEIIMBAHUS
CamocrostenbHas pabora 2
PaGora ¢ koHcmektom. H3ydeHue -
y4eOHOU JTUTEPATYPHI.
Tema 2.5. Conepxanue 2
Cueruiennoe 3akonsl T. Moprana. CremieHHOE
HaCJICTIOBAHUC HacjJeIOBaHWE  TI'CHOB,  HApyLICHHUC
IIpU3HAKOB cuerieHusi. HacrnenoBanue npu3HAKOB,
CHEIUICHHBIX C MIOJIOM
[IpakTrueckue 3aHATUS 2
Pemenne 3amau  Ha  ompejelieHHE
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX  TMPU3HAKOB TP
CLIETUIEHHOM HaCJIEJOBaHUH,
COCTaBJICHUE TEHOTUIIMYECKUX CXEM
CKpEIIUBAHHUS
CamocTosTenpHas padora 2
PaGora ¢ koHcmektom. H3ydeHue -
y4eOHOU JTUTEPATYPHI.
Tema 2.6. Conepxanue -
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3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

N3menuuBocCcTh MPU3HAKOB. Bunanl
W3MEHYMBOCTH:  HACJCICTBEHHas H
HEHACJICICTBCHHAS. 3aKoH
TOMOJIOTHYECKUX pAIOB B
HaciencTBeHHoM u3MeHunBoctu (H.U.
Basuno).  MyrauuonHass — Teopus
W3MEHYMBOCTH. Buael Myranmii u
MIPUYUHBI 1704 BO3HUKHOBCHUS.
Kapuotun uenoseka. HacnencrBeHHbie
3a001eBaHnisg  4ejioBeka. [ eHHBIE H
XpPOMOCOMHBIC ~ OOJIE3HM  YeJIOBEKA.

bone3nn C HacJIeJICTBEHHOMN
MPEIPaACIIOI0KEHHOCTHIO. 3HaucHUE
MEIHIIMHCKOMN FeHETHKH B
MpEIOTBPALLICHIT " JICUCHHUH

FeHeTUYECKHX 3a00JIeBaHM YeT0BEKA

[IpakTrueckue 3aHATHS
Pewenne 3amau Ha ompeneneHue TUIA

MyTaluu pu nepegaye
HACJIECTBEHHBIX IIPU3HAKOB,
COCTAaBJICHUE TE€HOTHUIIMYECKUX CXEM
CKpELIUBaHHUs.

Kontponbnas paborta: Ctpoenue u
(GYHKIIMY OpraHu3ma

CamocrosiTenpHas padoTta

Pabora ¢ koncnekrom. H3yudenue
y4eOHOH TUTEPaTyPBhI.

Paznen 3. Teopus 3

BOJIFOITUN

Tema 3.1

Coneprxanue

Uctopus
HBOJIFOLIMOHHOT'O
YYEHUH.
MukposBontonus

[IepBble  3BOJIIOIIMOHHBIE KOHLEMLIHAU
(COK.b. Jlamapk, KJI. Broddon).
OBomonnonHass teopusa Y. [lapBuna.
CuHTeTnueckas Teopus 3BOJIOLUU U €€
OCHOBHBI€ ITOJIOKEHUS.
MukposBomtonusa.  [lomymsnusa — kak
JJ€MEHTapHas €IWHULA  SBOJIOLMH.
I'enernyeckue  OCHOBBI  HBOJIIOLMH.
DOnemeHTapHble (HAKTOPHl HBOJIOLHUU.
EctecTBeHHBII 0TOOp — HaNPaBIISIOMIUI
(daxTop »BosmoIMU. BumoobGpa3zoBanue
KaK pe3yJbTaT MUKPO3BOIIOLUHI

[IpakTrueckue 3aHATUS
Wzyuenue ¢popm ecTecTBEeHHOr0 0TOOpa
KaK JIBIKYILIEH CHIIBI BOJIIOLUY.

CamocrositenpHas padora

PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.

Tema 3.2
Makpo3Bostonus.
BozHukHOBEHUE U

Copepxanue
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pa3BUTHE KU3HU
Ha 3emiie

Makpossomtonus. POpMbI 1 OCHOBHBIE
HanpasJeHUs: MakpodBosrormu (A.H.
Cesepuo). [lytu noctmwkenus
OHMOJIOTUYECKOTO Mporpecca.
Coxpanenue 6nopasHooOpa3us Ha
3emute.

Tunore3nr u TCOPHU BO3HHUKHOBCHHA
xu3Hu Ha 3emiie. [losiBIeHHE TEPBBIX
KJIETOK U HX 3BoJronus. [Ipokapuotsl u
9YKapHUOTHI. [Tpoucxoxnenue
MHOT' OKJICTOYHBIX OpTraHHu3MOB.
Bo3HUKHOBEHHE  OCHOBHBIX  I1apCTB
9YKapHOT

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocrositenpHas paboTta

PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.

Tema 3.3.

Coneprxanue

[Ipoucxoxaenueu
eJIOBEKA —
AHTPOIIOTCHE3

AHTPOIIOJIOTHS — HAYKA O YEIIOBEKE.
CucreMaTH4YeCcKOe IOJI0KEHHNE
yejioBeka. CXOICTBO U OTJIMYMS
YCJIIOBCKA C ) KNBOTHBIMU. OCHOBHI)IG
CTaJIuY AaHTPOTIOTeHe3a. DBOIOLHS
COBPEMEHHOTO YeJIOBEKA.
YenoBeueckre pachl U HMX EIHHCTRBO.
Bpems 1 myTH paccesieHus 4eoBeKa 1mo
[JIAHETE. [TpucnocoOaeHHOCTD
YCJIOBCKA K paBHI)IM YCJ'IOBI/IHM cpemﬂ

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocrositenpHas padora

PaGora ¢ koHcmektom. H3ydenue
y4eOHOU JTUTEPATYPHI.

Paznen 4. Dxosorus

Tema 4.1.

Conepxanue

DKOJIOTHYECKUE
(haKTOpBI U CpeIbI
KU3HU

Cpenpl oOUTaHUS OPraHU3MOB: BOJIHA,
Ha3eMHO-BO3/1yIIHAs, MIOYBEHHA,
BHYTPUOpPTaHU3MEHHAsI. OuzuKo-
XUMUYECKHE 0COOEHHOCTH cpen
oOuTaHus OpPraHHU3MOB.
[IpucnocoOneHust OpraHu3MOB K KU3HU
B pa3HbIX cpenax. [Tonsitue
IKOJIOTHYECKOTO (dakropa.
Knaccudukanus IKOJIOTHYECKUX
¢dakropoB. IlpaBmno wmumHEMyMa lO.
JIubuxa. 3akoH TOJEpaHTHOCTH B.
Hlendopaa

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocrositenpHas padora

PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.
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Tema 4.2.
[Tonynsaums,
coo0111ecTBa,
9KOCHUCTEMBI

Conepxanue

DKoJoTHYecKasi XapaKTepUCTUKa BUIA
u TIOIyJIauu. DKOJIOTHYECKAsT HUIIA
BUJa. DKOJIOTHYECKHE XapaKTePUCTUKHU
MOy JISAIINH. CoobmecTBa "
9KOCHCTEMBI.  buomeHo3 W ero
cTpykTypa. CBsI3M MEXIy OpraHu3MaMu
B OuoreHo3se. CtpyKTypHBIE
KOMITIOHCHTHBI 9KOCUCTEMBI:
MPOAYICHTHI, KOHCYMEHTBI, PSIyIICHTHI.
KpyroBopot BemecTB 1 MOTOK YHEPTUH
B 3kocucteMe. Tpoduieckne ypoBHH.

[IpakTrueckue 3aHATUS

Tpoduueckue nenu u cetu. OCHOBHBIE
MOKa3aTesIu dSKocucTemMbl. buomacca u
MPOAYKIHS. DKOJOTUYECKHUE TUPAMU/IBI
yucel, buomaccsl ¥ 3Hepruu. [lpaBumno
IMUpaMUIbI SHEPTUU.

Pemenne mnpakTUKO-OpPUEHTHUPOBAHHBIX
pacyeTHbIX 3aJaHUil MO TMEPEHOCY
BCIICCTBA W OHEPIrUH B 3KOCHUCTCMAX C
COCTaBlieHHE TPOPUUECKHX Ieneil u
nupamMul OMOMacChl U SHEPTUH

CamocrosiTenpHas padora

Pabora ¢ koHcmektoM. WM3ydeHwue
yueOHOM JTUTepaTyphbl.

Tema 4.3
Bbuocdepa -
riaodanbHas

9KOJIOTMYECKast
cHucTrema

Conepxanue

buocdepa — xuBas o6omouka 3emin.
Pa3Butne npeacraBnenuii o 6uocdepe B
tpynax B.U. Bepnanckoro. Obmactu
6uocdepsl U ee KOMIOHEHTHI. JK1BOE
BEIIECTBO OMOC(hEphl U ero PyHKITUH.
3aKOHOMEPHOCTH CYIIECTBOBAHHS
ouocdeprr. OcobeHHOCTH OHOCHEPHI
KaK rI00aIbHOM 9KOCUCTEMBI.
JnHamuyeckoe paBHOBECHE B
ouoctepe. KpyroBopoTel Beliects u
OMOTEOXUMHUYECKUE ITUKJTBI.
I'moGanbHbBIE SKOJIOTHYECKUE TTPOOIIEMBI
COBPEMEHHOCTH

[IpakTruecKue 3aHATHs

CamocrositenpHas padoTta

PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.

Tema 4.4.
Bnusuue
AHTPOIIOTEHHBIX
dakTopoB Ha

ounochepy

Coneprxanue

AHTpOIIOTEHHBIE ~ BO3JEHUCTBHUA  HA
omocdepy. 3arps3HEeHUsT KaKk  BH]
AHTPOIIOTE€HHOIO BO3CHCTBHUS.
AHTpPONIOTEHHBIE  BO3JCUCTBUSA  HA
atmocdepy. BospnelictBus Ha
rugpocdepy. BosneiicTBus Ha
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autocdepy. AHTpPOTIOTEHHBIC
BO3JICHCTBUS Ha OnoTnyeckue
cool1iecTBa. YTIIyOJIGHHO H3y4aroTcst
OTXOJbl, CBSI3aHHBIE C OIpPEEICHHON
npodeccueil/cnennanbHOCThIO

IIpakTrueckue 3aHATHUS
[IpakTrueckoe 3aHITHE «OTX0IBI
MIPOU3BOJICTBAY

CamocrositenpHas padoTta

PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.

Tema 4.5.
Bausane
COIIMAIIEHO-
KOJIOTHYECKUX
¢dakTOpoB Ha
3I0POBBE
YyeJaoBeKa

Copepxanue
310pOBbE M €r0  COCTaBIISIOLIUE.
(DaKTOpI)I, ITOJIOKHUTEIIbHO n

OTPHUIATENFHO BIUSIOLINE Ha OPTaHU3M
genoBeka. [IpoOiemMa  TEXHOTEHHBIX
BO3JICHCTBUII Ha 3I0pOBBE UEIOBEKa
(37IeKTpOMarHuTHBIE  TOJISI, OBITOBas
XUMHUSI, U30BITOYHBIC IIYMBI, paJuaius
u T.g.). Apjanrauus — opraHuszMa
yeloBeka K (hakTopaMm OKpy’Karomen
cpenel.  [lpunmumsl  GopmupoBaHUs
3I0pOBbECOEPEraroniero  MOBEACHUS.
®dusnyeckass aKTUBHOCTb W 3J0pPOBBE.
buoxumnueckue ACTIEKTBI
palMOHAIBbHOTO MUTAHUS

[IpakTryeckue 3aHATUSL
JlaGopaTopHass paboTa «YMCTBEHHas

paboTOCIIOCOOHOCTEY

OBnajgeHue METOJaMH  ONpPEAeTICHUS
TOKa3aTeleun YMCTBEHHOU
paboToCrocoOHOCTH, 00BsACHEHHE
MOJTy4E€HHBIX pe3yNbTaToB u
(dhopmyEpoBaHue BEIBOJIOB

(TMICEMEHHO) c HCITOJIb30BaHUEM
Hay4HBIX IIOHATHHI, TEOPUI U 3aKOHOB
Kontponbnaast paborta: Teoperuueckue
ACTICKTHI SKOJIOTUHU

CamocrosTensHas pa60Ta

Pabora ¢ xkoHcmektoM. WM3ydeHwue
yueOHOM JTUTepaTyphbl.

Pa3nen 5. buonorus B »xu3Hu

Tema 5.1.
BuorexHonoruu B
KN3HU KAXKIO0I0

Conepxanue

buorexHnonorus KakK HayKa nu

MPOU3BOACTBO. OcHOBHBIE
HaTpaBJICHUS COBPEMEHHOM
OHMOTEXHOJIOTHH. Mertoant
OHMOTEXHOJIOTHH. OOBEKTHI
OHMOTEXHOJIOTHH. OTHKa
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OHMOTEXHOJIOTHUECKUX M TI'CHETUYCCKHX
OKCIICPUMCHTOB. HpaBI/IJ'Ia IIOMCKa Hu

aHajm3a OHO’KOJIOTHUECKOM
uHpOpMAaIHU u3 pa3InYHbIX
WCTOYHUKOB (HaydyHas ®  y4eOHO-
Hay4Hasl JUTEpATypa, cpencTBa
MaccoBOM UHpOpMaLNH, CeTh

WnTepHeT u apyrue)

[IpakTrueckue 3aHATUS

Keficbel Ha aHamu3 wuHpOPMAIUH O
HAay4YHBIX JIOCTWKCHHSAX B 00IacTH
TEHETHYECKUX TEXHOJIOTUH, KICTOYHOH
WH)KEHEPUH, TIUIIEBBIX OMOTEXHOIOTHH.
3amura Keiica: npe/ICTaBlICHUE
pe3yabTaToB peueHust KENCOB
(BBICTYTIIIEHUE C MPE3EHTAINEH )

CamocrositensHas padoTta 2
PaGora ¢ koHcmektom. H3ydeHue
y4eOHOU JTUTEPATYPHI.
Tema 5.2 Conepxanue 2
buorexunonoruu u | Pazputne OMOTEXHOIOT A c
TEXHUYECKHE MPUMEHEHHEM TEXHHYECKHUX CHCTEM
CUCTEMBI (buomHxeHepus, O6uonHpopmaTHka,
OMOHUKA) U MX NPUMEHEHUE B KU3HU
YeJI0BEKa, MIOUCK u aHaIu3
uHpOpMaIn u3 Pa3INYHBIX
HUCTOYHUKOB (HaydyHas ©  y4eOHO-
Hay4Hast JaUTepaTypa, CpeacTBa
MaccoBOM uHpOpMaLuy, CeThb
Wutepuer u apyrue)
Kelicel Ha aHamu3 wuHbopManuu O
pa3BUTHH OMOTEXHOJIOTHI c
MPUMEHEHHEM TEXHHUUYECKUX CUCTEM (I10
rpynmnam)
[IpakTHyeckue 3aHATUSL 2
3amuTa Kelca: [IpencraBnenue
pe3yJIbTaToB pereHus KelcoB
(BBICTYIJIEHHUE C NIPE3EHTALNEN)
CamocrostenbHas pabora 2
Pabora ¢ koHcmektoM. W3ydeHwue
yueOHOM JTUTepaTyphbl.
BCET'O 72
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3. YCJOBUSI PEAJIM3AIIMM  TPOTPAMMBI  YUEBHOM
JANCHOUIIVIMHBI B/1.10 BUOJIOT'UA

3.1. MarepuanbHo-TeXHUYECKOE OOecTieueHre

Peanuzanus nucuurinHel Tpedyer Hanu4us yueOHoro kabunera «buonorum.

Kabuner «buonorum», ocHamieHHBI oOopymoBaHHEeM: MeOenb, JO0CKa, Me,
HarJIAIHbIE MOCOOMS (KOMIUIEKThI yYeOHBIX TaOJHIl, TIJIAKaTOB), TEXHUYECKUMH
cpencTBaMu OOYYEHUS: KOMIBIOTED C YCTPOMCTBAMHU BOCIPOUW3BEICHUS 3BYKAa,
MPUHTEP, MYJIBTUMEUA-TTPOCKTOP C IKPAHOM, YKA3Ka-[IPE3EHTEP AJIs MPE3CHTALIUM.

JlaGopatopusi, OcCHailleHHass OOOpyJOBaHUEM ISl TIPOBEJCHUS 3aHITHUM:
MUKPOCKOIIbI, CEKyHI0MEpP, TOHOMETP, JIabopaTtopHas nocya (mpoOupKu, MOJACTaABKU
JUIsl IPOOUPOK, MUHIIETHI, NECOK, CTYNKU C MECTUKAMH, MPEJAMETHbBIE U MOKPOBHBIC
CTEKJIa, CTEKJSIHHBIC TMAaJOYKH, MpenapoBalibHbIE WIJIbl, (UIbTpPOBaJIbHAS Oymara
(canmderkun), cTakaHbl) TUNEPTOHUYECKHM pacTBOp XJopujaa Hatpus, 3%-HbIA
pacTBOp MEPOKCHIa BOJOPOJIA, PACTBOP HOIa B HOAMCTOM KaJIHMH, TIUIEPUH, KITyOHH
KapTodens, JUCT 3JI0JeH KaHaJICKOW, MI0a PSOWHBI OOBIKHOBEHHOW (PSOWHBI WIIH
TOMAarta), JIyK pen4arblii, pa3BeJIEHHbIE B BOJIC IPOXIKH ),

TexHuueckue cpeacTBa 00yUYeHUs:

3aHATHS TPOBOAATCS B yYEeOHON ayJUTOPUHM M KOMIIBIOTEPHOM KJIacce,
OCHAIIICHHBIX HEOOXOJAMMBIM  Y4YEOHBIM, METOJUYECKUM, HHPOPMAIUOHHBIM,
MpPOrpaMMHBIM 00ECIICUCHHUEM.

3.2. HudopmanumonHoe obecrieueHue o0yueHust
[Tepevuenp y4eOHBIX W3MAHWUN, HWHTEPHET — PECypCOB, JIOMOJHHUTEILHON
JUTEPATYPHI.

OcCHOBHbBIE HCTOYHUKH:

1. buomorusi: 06a30BBIi ypPOBEHB: YUYEOHMK [T  OOpa30BaTEIbHBIX
OpraHu3alvii,  peanu3ylonmx  o0pa3oBaTeNbHBIC  MPOTPAMMBEI  CPEIHETO
npodeccuoHanbHOro oopazoanus; 1-e uznanue, Aragponona 1.b., Kamenckux A.A.,
CusornazoB B.U., AkunonepHoe obiectBo «M3naTensctBo «IIpocBemienue.

2. buonorus. buonorudyeckue CHUCTEMbI U IMPOILECCHI: YYEOHUK ISt
YUPEKJICHHUHN CpeHero nmpodecCuoHabHOTO 00pa3oBaHus (yriyOJIeHHBIN YPOBEHB) B
2-x yactsax, l-e wusnmanue/TepemoB A.B., IlerpocoBa P.A./ OOmectBo ¢
orpaHu4eHHoM oTBeTcTBeHHOCTHIO « 1Ol MHEMO3IMHA»

3. buomorusi: 0a30BbIi  YpOBEHb: MPAKTUKYM: y4yeOHOE mocobOue,
pa3pabOTaHHOE B KOMIUIEKTE C YUYEOHHKOM JJisi 00pa30oBaTeNIbHbIX OpraHu3allui,
peanu3yroumx oOpa3oBaTelbHbIE MPOTPaMMbl  CpeIHEro MNpodecCHuOHATBHOrO
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obOpazoBanwmsi; 1-e¢ m3nanue, Aradponosa M.b., Kamenckux A.A., CuBormazos B.U.,
AxuuonepHoe obiectBo «M3naTenscTBo «IIpocBemienue.

4. bwuonorus. buonorndeckue cuctembl U Tporecchl: Ilocobue s
CaMOCTOSITETIbHOM paboThI 0o0yYarommxcs,  y4pekKIEHUSIX  CPEIHETO
npodeccroHanbHOro 00pa3zoBaHus (yriyOJICHHBIM YpOBEHb) B 2-X YacTiaX, l-e
u3nanue/TepemoB  A.B., IlerpocoBa P.A/ OOmectBo ¢  OrpaHUYCHHOU
otBeTcTBeHHOCTHIO « 1Ol MHEMO3HNHA»

JlonosiHuTEIbHbIE HCTOYHUKU:

1. buosnorus: y4yeOHUK W TPAKTUKYM JUJIsi CPEAHETO MPOQEeCCHOHAIBHOTO
obpazoBanwusi / B. H. Spwirun [u np.] ; mox penakmueit B. H. Speiruna. — 2-e uza. —
MockBa : WMsparensctBo [Opaiir, 2022. — 378 c¢. — (IIpodeccuonanproe
obpazoBanue). — ISBN 978-5-534-09603-3. — Tekct : »dJEKTPOHHBIN //
Oo6pa3zoBarenbHas matdopma Opaiit [caifT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1

2. Oo6yxoB, JI. K. buonorus: kieTku M TKaHU : ydyeOHOE IOcoOWe IS
cpeanero npodec-cuonanpHoro oopazosanms / J[. K. O6yxos, B. H. Kupunenkora.
— 3-e u3n., nepepad. u gon. — Mocksa: U3gatensctBo FOpaiit, 2024. — 358 ¢. —
(ITpodeccuonanbuoe obpazoanme). — ISBN 978-5-534-07499-4. — Texkcer
anekTpoHHbI //  OOpazoBarenbHas 1natdgopma IOpaiit [caiit]. — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336
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4. KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHMUSA
JANCHOUIIVIMHBI B/1.10 BUOJIOT'UA

KonTposb

N OHOCHKAa pPC3YyJIbTATOB

OCBOCHUSA y4EeOHOW JAUCITUTLINHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOLICCCC IIPOBCACHUA ITPAKTUICCKUX 3aHATUM U

7abopaTopHBIX pabOT, TECTUPOBAHMS,

a TaKXC BbIIIOJIHCHUA O6y‘{aIOHII/IMHC5I

VHIUBUIYAJIbHBIX 3aJaHUH, IIPOCKTOB, UCCIECIOBAHUM.

Oo0mas
KOMIIeTCHIIUSA

Pa3znen/Tema

Tun oueHOYHbIX MEPONPUATHIA

Pasznea 1. Knerka —
CTPYKTYPHO-
(pyHKIHOHAIbHAS eIMHNIA
JKHBOT'0

KonTtponbhas paborta
«MouekynsipHbIi YPOBEHb
OpraHM3aIlH KUBOTO)

OK 02

buonorus kak Hayka. OOras
XapaKTEePUCTHKA YKU3HU

3amonHeHne TaOIHUILI C ONMHUCAHHEM
METOZIOB MHKPOCKOTIMPOBAHHUS C WX
JOCTOMHCTBAMH U HETOCTATKAMHM.
3anonHenue Tabnuiel «BKiIag y4eHbIX
B pa3BUTHUE OUOIOTHID»

3anoiHeHne CPaBHUTEIBHON TaOIUIIBI
CXOJICTBA U pPa3Iu4uil >KUBOTO M HE
’KMBOT'O

OK 01
OK 02
OK 04

CtpykTypHO-GYHKIIMOHATHHAS
OpraHu3alys KIETOK

OnenuBaemasi AUCKycCHs 10 BOIpPOCaM
JIEKIIUHU

Pa3paboTrka MeHTanbHOM KapThl IO
KJ'IaCCI/I(i)I/IKaIII/II/I KJICTOK U UX CTPOCHUIO
Ha TMpPO- U DYKAPUOTUYECKUX U IO
apcTBaM B MUHU Tpymmax
Brimonnenue u 3ammra J1a00paTOPHBIX
pabort:

«CtpoeHue KJIETKU (pactenus,
KUBOTHBIE, TpHOBI) U  KJICTOYHBIC
BKIIFOUCHU A (KanMaJ'I, KapOTUHOHW KL,
XJIOPOIUIACThI, XPOMOILIACTHI)»
[IpakTueckoe 3anstue. [IpeacraBienue
YCTHBIX COOOIIEHUH C TPE3CHTAIHEH,
MOATOTOBJIEHHBIX o MIEPEUHIO
HMCTOYHUKOB, PEKOMEHI0BAaHHBIX
IpenoaaBaTesieM

OK 01
OK 02

CTpyKTypHO-(QYHKLIHOHAIbHbIE
(bakTOpBl HACIEICTBEHHOCTH

@poHTATBHBIN OIIPOC
Pa3paboTka rinoccapus
Pemrenne 3amau Ha  ompeneneHue
IIOCJIEI0BATEIIBHOCTH HYKJICOTH/IOB,
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AMUHOKHCIOT B HOPME M B Clly4ae
U3MEHEHUs IIOCJIEI0BATEIILHOCTH
Hykieotuaos JJHK

OK 02

OOMEH BELLECTB U
MpeBpaIleHHe SHEPTUU B KIIETKE

OpPOHTAIIBHBIN ONIPOC

3anojiHeHUe CPaBHUTEIHHOU TaOIUIIBI
XapaKTEPUCTHUK TUIIOB oOMeHa
BEIIIECTB

OK 02
OK 04

JKM3HEHHBIN TUKIT KIETKU.
MuTto3. Metio3

OO6cyxaeHue o BoIpocaM JIEKIUU
Pa3pabotka JICHTBI BpEMEHU
’KM3HEHHOTO ITUKJIA

Pazpnen 2. Ctpoenue u
(pyHxnuHM opranusma

KonrponbHas pabora “CtpoeHue u
byHKIMM opranu3mMa’

OK 02
OK 04

CrtpoeHue opranusma

OuenuBaemas IMCKyccus

Pa3paboTtka MEHTAJIbHOU KapThl
TKaHEeW, OpPraHoOB M CHCTEM OpPraHOB
OpPraHu3MoB (pacTEeHUs, IKHBOTHBIC,
YeJIOBEK) C KPaTKOi XapaKTepUCTUKON
uX QyHKIHiA

OK 02

DopMbI pa3MHOKEHHUS
OpPraHHU3MOB

OpoHTAIBHBIN OIIPOC

3amonHeHne TaONUIBI C  KpaTKOU
XapaKTepUCTUKON M mpuMepamu (popm
Pa3MHOXKEHUS OpraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHH, ) KUBOTHBIX
U YeJIOBEeKa

PazpaboTka  J€HTBI ~ BpEeMEHH  C
XapaKTePUCTUKOM ATalloB OHTOI€HE3a
OTIEIBbHOM TPYNIOW JKUBOTHBIX U
YEJIOBEKA IT0 MUKPOTPYTIIIaM
Tect/onpoc

CocraBneHne  JKM3HEHHBIX  IIMKJIOB
pacTeHuil 1o otaenaMm (MOXOBHIHBIE,
XBOILLEBUHBIE, IAlOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICJOBaHUA

PaspaboTka rioccapus

OpPOHTAIIBHBIN OIIPOC

TecT no Bompocam JIeKIuu

Pemenne 3amau  Ha  ompeneneHue
BEPOSITHOCTH BO3HUKHOBEHHS
HACJICICTBEHHBIX  INPU3HAKOB  IIPH
MOHO-, -, TOJUTMOPUIHOM U
aHAJIN3HUPYIOIIEM CKpEIUBAHNH,
COCTaBJICHUE TEHOTHIIMYECKHUX CXEM
CKpELIUBaHUs

OK 01

CHCHJ’ICHHOG HaCJICOJO0BaHUC

Tect
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OK 02

NPU3HAKOB

PaspaboTka rioccapus

Pemenne 3amau  Ha  ompezaesieHHE
BEPOSITHOCTH BO3HUKHOBEHUS
HACIICZICTBEHHBIX ~ TPU3HAKOB  TIpHU
CLICTUICHHOM HacJIeI0BaHUH,
COCTaBJICHHE TCHOTUIMYECKHX CXEM

CKpEIIUBAHUS

OK 01 3aKOHOMEPHOCTH U3MEHYMBOCTH |TecT.

OK 02 Pemienue 3agad Ha ompezaeneHue TUMa

OK 04 MyTaluu npu nepeaaye
HACJIeICTBEHHBIX MPU3HAKOB,
COCTaBJIECHUE TE€HOTUIIMUECKHUX CXEM
CKPEIIHUBAHUS

Paznen 3. Teopus 3Boiouuun | KonrpomnbHast pabota “Teoperndeckue
aCIEeKThl HBOJIFOIIUY KU3HU Ha 3emuie”

OK 02 Ucropust 3BOITIOIIMOHHOTO OpOoHTATBHBIHN OMPOC

OK 04 yuyeHusl. MUKpPOIBOITIOLMS Pa3paboTka rioccapus TEepMHUHOB
Pa3paboTka J€HTBI BpEeMEHHU pa3BUTHS
ABOJIIOIIMOHHOTO YUCHHUS

OK 02 Makpo3BoTIOLIHS. OneHnBaeMas JICKYCCHS:

OK 04 Bo3HUKHOBEHME U pa3BUTHE HCIIOJIb30BaHUE apryMEHTOB,

JKU3HU Ha 3emiie OMOJOTMYEeCKOH  TEPMHHOJOTHH |

CUMBOJIUKH TUISL JI0Ka3aTeNIbCTBA
poJacTBa OpPraHU3MOB Pa3HbIX
CUCTEMATUUYECKUX TPYIIIT
Pa3pabotka JICHTBI BpEMEHU
BO3HHUKHOBEHHUS U Pa3BUTHS KU3HU Ha
3emite

OK 02 [TpoucxoxnaeHue yemoBeka — OpOoHTATBHBIHN OMPOC

OK 04 AHTPONIOT€HE3 Pa3paboTtka JICHTBI BpPEMEHU
MIPOUCXOXKACHUS YeJIOBEKa

Pa3pen 4. Ixoaorus

OK 01 Okosiornyeckue pakTopsl U Tect mo skojorudeckuMm QaxTopam H

OK 02 Cpeabl KU3HU CpelaM JKU3HU OPraHU3MOB

OK 07

OK 01 [Tomymsius, cooOriecTna, CocraBieHnue CXeM KpyroBopoTa

OK 02 SKOCUCTEMBI BEIIECTB, UCIIOJIB3Ysl MaTePHAIbI JICKIHH

OK 07 Pemenne  mpakTHKO-OPHEHTHPOBAHHBIX
pacyeTHbIX  3aJaHUil TO  MEepeHOCy
BEIIECTBA M DJHEPIUU B DKOCHCTEMaxX C
COCTaBJIeHHE TPOPHYECKUX Lemed |
nupaMu OMOMacchl U SHEPTUU

OK 01 buocdepa - rmobanpHas OueHuBaemasi TUCKYCCUS
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OK 02 AKOJIOTMYECKAs CUCTEMA Tect

OK 07

OK 01 BinsiHrEe aHTPONIOT€HHBIX Tect

OK 02 ¢dakxTopoB Ha 6Guochepy [IpakTnueckas pabota “OTx0xab1

OK 04 IIPOU3BOJCTBA”

OK 07

OK 02 Bimsaue connanbHo- OuenuBaemas IMCKyccus

OK 04 HKOJIOTUYECKUX (PAKTOPOB Ha Brinonnenue nabopatopHoil paboThl Ha

OK 07 3JI0POBBE YETIOBEKA BEIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bnusiaue abuotnyeckux (akTOpoB Ha
yelnoBeka  (HM3KME W BBICOKHE
TeMIeparypsl)"

Pa3nen 5. buoJsiorus B :xu3Hn  |3amura Keuca: MIPEICTABICHHE

pE3yNbTaToOB pelieHus KelicoB
(BBICTYIUIEHUE C MPE3EHTALUEN )

OK 01 buorexHosnoruu B )xu3Hu Brinmonnenne — keidica Ha  aHaIM3

OK 02 KaXKJI0r0 MHPOPMALUK O HAYYHBIX TOCTH)KEHUSX

OK 04 B 00J1aCTH TEHCTUYECKUX TEXHOJOTHH,
KJIETOYHOM  WH)XCHEPHUH,  IHIIEBBIX
OMOTEXHOIOTHIA (o rpymnmam),
MPEJICTAaBJICHUE PE3YJIbTaTOB PEUICHUS
KEMCoB

OK 01 [TpombinieHHas OnorexHosnorusi |BeimonHenne — keidica  Ha  aHaIM3

OK 02 nHpopmarun 0 pPa3BUTHHU

OK 04 NPOMBIIIICHHON OuoTexHosoruii  (mo
rpynmnam), MpeacTaBlIeHUE Pe3ylbTaToB
pELIEHHs KEWCOB

OK 01 ColLHralnbHO-ITHUECKHE acleKThl |BrImonHenune Kelica Ha a”HaIn3

OK 02 OMOTEXHOIOTUI uHpopManuu 00 STHYECKUX acleKTax

OK 04 pa3BUTHA OMOTEXHOIOT U (o
rpymnmam), MpeicTaBlIeHUe pPe3ysIbTaToB
pELIEHHS KEMCOB

OK 01 buorexHosioruu u Texuuueckue |BeimosiHeHWEe ~— Keiica  HAa  aHaNU3

OK 02 CHUCTEMBI uH(popManun 0 pa3BuTHUA

OK 04 OMOTEXHOIOTHIA c MIPUMEHEHUEM

TeXHUYECKUX cHucTeM (o Tpymnmnam),
MPEJICTAaBJICHUE PE3YJIbTaTOB PEUICHUS
KENCOB

24



