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1. TACHOPT PABOYEM IMPOT'PAMMOBI YUYEBHOM
NUCHUILIVNHBI YI1.10 BUOJIOT U

1.1. OO6nacte npuMeHEeHHs padoyveil MporpaMMbl

Pabouas mnporpamma JIHCLUMIUIMHBI SBIISETCA YacTbl0 0Opa3oBaTEIbHOM
nporpammsel B cootBercTBUM ¢ I'OC CIIO no cneunansHocty 43.02.16 Typusm u
rOCTENPUUMCTBO.

1.2. Mecto nucuuruinasl B ctpykrype [ITICC3:
OIl. O6meo6pazoBaTenbHas MOJArOTOBKA
VII.10 buonorus

1.3. Ienm wm 3ama4v AWCIMIUIMHBI — TPEOOBAaHUS K PE3yJIbTaTaM OCBOCHUS
JTACIIATUTHHEL
B pe3ynbTate 0CBOCHUS TUCIUTUIMHBI 00 YYAIONTUICS JOIKEH YMETh:

— TPOBOAUTH CPAaBHCHHE XHUMHYCCKOW OpraHM3allid JKUBBIX M HEKHUBBIX
0O0BEKTOB.;

— CTPOWTH CXEMbI SJHEPIeTUIECKOr0 OOMEHa U OMOCHHTEe3a Oellka;

—  CaMOCTOSTEJIHLHO MCKATh JIOKAa3aTelIbCTBA TOTO, YTO KIIETKAa — 3JIEMEHTapHas
KUBas CUCTEMa M OCHOBHAs CTPYKTYPHO-(DYHKIIMOHAJIbHAs €IUHUIIA BCEX MKHUBBIX
OpraHU3MOB;

—  CaMOCTOSATEJIbHO HAXOJWUTh OTJIUYHS MHTO3a OT MeHo3a, ompeaeias
HBOJIFOIMOHHYIO POJIb 3TUX BUIOB JICJICHUS KIICTKH;

— XapaKTepu30BaTh CTAJUH IOCTIMOPHOHAJIBLHOTO Pa3BHTHI Ha IPUMEPE
YyeJI0BeKa;

— peliaTh FeHETUYCCKUE 3a/1aUH;

— pa3bmparbcsi B OTHYSCKMX  acClleKTaX  HEKOTOPBIX  JOCTIDKCHUH B
OMOTEXHOJIOTHH: KJIOHUPOBAHUHU KUBOTHBIX M TIPOOJIeMax KIIOHUPOBAHHUS YETIOBEKa;

— JIOKa3bIBaTh PABEHCTBO YEIOBEYSCKUX pac Ha OCHOBAaHUU HMX POJCTBA M
€MHCTBA MPOUCXO0XKICHUS;

B pe3ynbrare ocBOCHMS JUCIUILIMHBI 00YUYaIOIIUICS JOJDKSH 3HATh:

— CTpocHHE ¥ (YHKIMH PACTUTCIHLHBIX U )KUBOTHBIX KIICTOK;

— CTPYKTYPHYIO OpTaHU3AIUI0 OPraHUYCCKUX BEIICCTB KIICTKH;

— OCHOBHBIC MOJIOKEHHUS KICTOYHOW TSOPHH,

— OCHOBHBIE CTaauyd OHTOTCHE3a HAa TNpPUMEPE Pa3BUTHSA IMO3BOHOYHBIX
’KHBOTHBIX

— OCHOBHBIE€ BUbI U3MEHUYNBOCTH;

— OCHOBHBIC HAIIPABJICHUS B CCIICKIINHN paCTeHI/Iﬁ H ) KNBOTHBIX,



— OCHOBHBIC TCOPHUHN MMPOUCXOKACHUS JKU3HHU Ha 36MJI€;

— OCHOBHBIC HCTOPHUYCCKHUC SBOJIIOIMOHHBIC UACH,

— CPAaBHUTCIBbHYIO XapaKTCPUCTHUKY YCIIOBCKA U IIPUMATOB, CXOJACTBO U OTJIMYH.

1.4. KoauuecTBO 4aCOB HA OCBOECHHE JTUCIIAIUIAHEL:

MakcuManbHoi yueOHOM Harpy3ku obyyaromierocs /2 dyaca, B TOM YHCIIE:

— o0s3aTenpHas ayauTopHas ydeOHass Harpyska (Bcero) 40 yacoB, U3 HHX

MpaKTU4YecKas NoAroroBka — 20 4acos;

— camocTosTelbHas pabora — 32 yaca.

1.5. TIlnanupyempie

pE3yNIbTaThI

OCBOCHMHA

o01eo06pa3zoBaTebHON

mucuIuInHbl B cooTBeTCTBUU ¢ PI'OC CIIO u Ha ocHOBEe PI'OC COO.

Kon un Ilnanupyemblie pe3yibTaTbl OCBOCHUSA TN CIUTIINHbBI
HAHMMEHOBaHUeE
¢opmupyempbIx O0mmue JMcuuIINHAPHbIE
KOMIIeTeH I
OK 01. Beibupath Jlmunple  pe3yabTaThl  Ao/ukHBI | [IPO6 1. ChopmupoBaHHOCTH 3HAHUI O
CHOCOOBI pPELICHUS 0TpakaTh B YaCTH: MECTe U pOJId OUOJIOTUH
3a1a4 TPYAOBOI0 BOCIIMTAHMA: B CHUCTEME  HAy4YHOTO  3HAaHUS;
npodeccuoHallbHOM | - TOTOBHOCTh K TpPYAY, OCO3HaHHE | (YHKIIMOHAJIbHOM IPaMOTHOCTH
NeSITeIbHOCTH LIEHHOCTH MacTepCTBa, TPyI000ue; | ueloBeKa Ui pPELIeHUS KU3HEHHBIX
MPUMEHUTENBHO K - TOTOBHOCTh K aKTUBHOH | poliieM.
Ppa3IMYHBIM nesTenbHOCTH  TexHoJorndeckoi U | [IP6 2. CdopMupoBaHHOCTH yMEHHS
KOHTEKCTaM COLIMANILHOM HaIpaBJIEHHOCTH, | PACKPHIBATh coJiep>KaHue
CIIOCOOHOCTh WHUIUUPOBATh, | OCHOBOMOJAralouX  OMOJOTHYECKHX
IUIAHUPOBaTh M CAMOCTOSATEIbHO | TEPMUHOB U TMOHSTHI: KU3Hb, KIIETKA,

BBITIOJHSATH TaKYIO JESTEIbHOCTD;
- UHTEpeC K pa3iauuHbIM cdepam
npodeccnoHanbHOM NesTeNbHOCTH,

OsBnagenne YHHUBEPCAIbHBIMU
y4eOHBIMU M03HaBaTEILHBIMHU
NEUCTBUSIMU:

MeranpeameTHbIe pe3ynbTaThl
JIOJKHBI OTPaXKaTh:

OsBnagenne YHHUBEPCAIbHBIMU
yu4eOHBIMU MO3HaBaTeILHBIMHA
JIEHCTBUSIMU:

a) 0a3oBble JIOTHYECKHUE JeiiCTBUSA:

- CaMOCTOSITENBbHO (POPMYITHPOBATH U
aKTyaJIU3UupOBaThH mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

TKaHb,  OpraH, OpraHu3M, BH],
HOMYJISIIKS, 9KOCHCTEMa, OHOIEHO3,
ouocdepa; MeTab0JIU3M (oOMeH
BCIIIECTB

U TpEeBpallleHUEe SHEPruu), rOMeocTas
(camoperynsiusi), OWOCHHTE3 Oenka,
CTPYKTypHasi ~ OpraHu3aius >KHUBBIX
CHCTEM, JTMCKPETHOCTD,
CaMOpeTryJISIIHS,

CaMOBOCIPOU3Be/IeHHE (PETPOIYKIIHS),
HACJIECTBEHHOCTb, W3MEHYHBOCTb,
PHEPro3aBUCHUMOCTb, POCT M Pa3BHTHE,
YPOBHEBAas OpraHu3aIys.

[1P6 3. CdopmupoBaHHOCTH YMEHUS

PacCKpLIBaTh COZACPIKAHUC




- YCTaHaBJIUBaTb  CYLIECTBCHHBIN
NpPU3HAK  WIM  OCHOBAaHMS UL
CpaBHEHMS, KJIaccu(uKaIuu u
0000111eHMS;

- OIpelNeNATh LEIU JESATCIBHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH HX

JIOCTHIKCHMS,
- BBUBIATH  3aKOHOMEPHOCTH |
NPOTUBOPEUYUS B PacCMaTPUBAEMBIX
SIBJICHUSIX,

- BHOCHTb KOPPEKTUBEI B
JIESITEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB  IIEJISIM,
OLICHUBATh pHUCKH MOCJIEACTBUI
JIeSITEILHOCTH;

0) 0a30oBble HCCJIEI0BATEIbCKHE
JeHCTBHA:

- BIAJeTh  HaBBIKAMU  y4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOMU
JIEeITEILHOCTH, HaBBIKAMU

paspenieHus mpooseM;

- BBISIBJIATH TPUYHHHO-CJICICTBCHHBIC
CBSI3M W aKTyaJIM3UpOBaTh 3ajadvy,
BBIIBUTATh THIIOTE3Y €€ pelIeHHs,
HaXO/IUTh apryMEHTHI TSt
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh IapaMeTpbl W KPUTCPHH
peleHus;

- QHAJM3UPOBATh TOIYYEHHBIEC B XOJIE
pereHus 3aauu
KPUTUYCCKH OIICHUBATh
MIPOTHO3UPOBATH

pe3yabTaThl,
ux
JIOCTOBEPHOCT,
U3MEHEHHE B HOBBIX YCIOBUSIX;
- yMeThb NEPEHOCUTh
MO3HABATEIIbHYI0 M MPAKTUYECKYIO

3HaHUA B

00J1aCTH KU3HEAEATEIbHOCTH;

- yYMETh HHTErpUpOBaTh 3HAHUA U3
pa3HBIX IPEIMETHBIX 00JIaCTeH;

- BBIABMIaTh HOBBIE HJIEH, MIpeylaraThb
OpUT'MHAJIBHBIE MTOIX0/IbI U PELICHUS;

OCHOBOIIOJIATAIOUINX ~ OMOJIOTHYECKUX
TEOpU U TUNOTE3:  KIETOYHOM,
XpPOMOCOMHOM, MYTAaLlMOHHOM,
HBOJIIOLIUOHHOM, MIPOUCXOKICHUSA

KU3HU U 9EJIOBEKA.
[1P6 4. CdopmupoBaHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIAT AIOIITHE
OuoJjoruveckue 3aKOHBI u
3akoHoMepHoctd (I Menpens, T.
Moprana, H.. BaBunosa, 2. I'ekkens,
®. Mromnepa, K. bapa), rpanunsl ux
NPUMEHUMOCTH K KHBBIM CHCTEMAaM.

ImP6 5.

MMPUMCHCHUA

[IpnoGperenne  ombiTa

OCHOBHBIX  METOJIOB
HAyYHOTO TIO3HAHMS, HCIIOJIB3YEeMBIX B
OHMOIOTHHN: HAOIIONEHHUS

Y OTIMCAHHSI )KUBBIX CHCTEM, IIPOIIECCOB
u SIBIICHUH; OpraHu3aIuu "
MIPOBECHUS OHMO0JIOrNYECKOTO
SKCIIEPUMEHTA, BBIJIBIKCHHS THITOTE3,
BBISIBJICHUSI ~ 3aBUCUMOCTH  MEX]IY
UCCIIETyeMbIMU BEJIMYMHAMU,
00BsICHEHUS TIOJTYYEHHBIX PE3yJIbTaTOB
u  GOpMyIMpPOBAHUS  BBIBOJIOB  C
UCIOJIb30BAHMEM HAy4YHBIX TIOHSATHUH,
TEOpHUd U 3aKOHOB.

I[TP6 6. CdopMHUpOBaHHOCTH YMEHHS
BBIICTISITh  CYLIECTBEHHBIE IMPU3HAKH
KJIETOK  MPOKapuoT H
JyKapuoT; OJIHOKJICTOYHBIX u
MHOTOKJICTOYHBIX OpPraHU3MOB, BHUJIOB,
OHOTreo1eHO30B u
OCOOCHHOCTH  MPOLIECCOB
BEUIECTB W NPEBpAIICHHUS JHEPTHH B

KIICTKC, (1)OTOCI/IHT633, IIJIaCTHYCCKOI'O

BHUPYCOB,

OKOCHCTEM;
oOMmeHa

u SHEPreTHYECKOTO oOMeHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OIIJIOIOTBOPEHHS, pa3BHTHUS u
Pa3MHOKEHHS, VHIMBHYaJIbHOTO
pa3BUTUSI OpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYILIECTBOBAHHE,
€CTECTBEHHOTO otbopa,
BUZI000pa3oBaHus,

IPUCIIOCOOJICHHOCTH ~ OPraHU3MOB K

06I/ITaHI/I$I, BIIWAHUA

cpene




KOMITOHCHTOB HKOCHUCTEM,
AHTPOTIOTEHHBIX H3MEHEHHIA

B DKOCHCTEMaX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB U IMpEBpaIeHUE
sHEepruu B Ouocdepe.

[IP6 7. CdopmMHpOBAaHHOCTH YMEHHUS
NPUMCHSTh TIOJNYyICHHBIC 3HAHWS JUIS
00BbsSICHEHUS OMOJIOTHICCKHUX
MIPOIIECCOB W SIBJICHUM, JUISI TIPHHSATHS
MPAKTUYECKUX peneHui B
MOBCEIHEBHOM KM3HU

C Lenpl0 olecrieyeHus: 0e30MaCHOCTH
CBOETO  3JI0POBbSI W 3JIOPOBBS
OKPYXAIOIIUX JIFOACH, COOJIIOICHUS
370poBOr0  o0pa3a KH3HHU, HOPM

TPaMOTHOTO TTOBEJICHUS B
OKpYXalollle  MPUPOJHOM  Cpele;
IMOHWMAaHUe HEO0O0XOINMMOCTH
HUCIOJIL30BaHUS JIOCTHKEHUH
COBPEMEHHOU Oouosorun u

OMOTEXHOJOTHIA ISl pAIllHOHAILHOTO
IPUPOIOTIOTHE30BAHHUS.

I[TP6 8. CdopMupoBaHHOCTH YMEHHS
pemarh ~ OHOJOTHYECKHE  3ajayH,
COCTaBJISITh TCHOTHUITUYECKUE CXEMBI
CKpELIBaHHUSI

JUIE  pa3HBIX THUIIOB  HACIICJIOBAHHUSI
NPU3HAKOB y OPraHU3MOB, COCTaBIISAThH
CXEMBI TIepeHOCa BEIIECTB U SHEPIHH B
9KOCHCTEMaX (IIeTH TTUTAHUS, TUIIEBhIC
CEeTH).

I[TP6 9. CdopMUPOBaHHOCTh YMEHHUU
KPUTUYECKH OIICHUBATh WH(MOPMAIIHIO
OHMOJIOTUYECKOTO COJICpKAHUS,
BKJTIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHS
U3 Pa3JIMYHbIX MCTOYHUKOB (CpEICTBA
MaccoBoil  WH(OpManMH,  Hay4dHO-

HOMYJISIPHbIE MaTepHalbl);
MHTEPIPETUPOBATh STUYECKUE ACTIEKTBI
COBPEMEHHBIX UccleI0BaHuI B
Ouosoruu, MeUIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ryo0anbHbIe
IKOJIOTMYECKHE poOIeMbl

COBPEMEHHOCTH,  (OPMHPOBATH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO




MO3HIIUIO.
[TP6 10. ChopMuUpOBaHHOCTh YMEHHIA
Co3/71aBaTh COOCTBCHHBIE TMCHMCHHEIE U
YCTHBIE  COOOIICHUS

Ha OCHOBC

Ouonornyeckoid  mHpOpMAIMU U3
HECKOJIBKMX HMCTOYHHUKOB, TI'DAMOTHO
WCIIOJIb30BaTh IOHATHMHBIA armapar

ouooruu

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIE
cpencTaa MOMCKa,
aHaIm3a

U HHTepHIpeTanuu
nHpopmanuu

u UHPOPMAIMOHHBIE
TEXHOJIOTUU JUIs
BBITIOJIHEHUS  3a]a4
npohecCHoHATBHOM

JACATCIBbHOCTH

JImgHOCTHEBIE pPE3YIbTAaThl  JOJDKHBI

OTpaXXaTb B qacTH: OEHHOCTH
HAaY4YHOT'O IMO3HAHUA:

- c(pOpMUPOBAHHOCTH MHUPOBO33PEHHS,

COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BuTUA HayKH u
00L1eCTBEHHON MIPaKTHKH,

OCHOBAaHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO
MECTa B MOJUKYJIBTYPHOM MUDE.

MeranpeameTHsble pe3yNIbTaThI
JTOJIKHBI OTpa)KaTI)I

OgnageHue YHUBEPCATbHBIMH
y4eOHBIMU MM03HABATENbHBIMU
NEUCTBUSIMHU:

B) paboTa ¢ uHpopmaIue:

- BJIAACTh HAaBBIKAMHU  TIOJYYCHHS
uHdopmaruu;

U3  HUCTOYHUKOB  pa3HBIX  THUIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISThH
NOKCK, aHAIW3, CHCTEMATHU3alHUI0
W UHTEpHpeTanuio  UHPOpMAIHUU
Pa3InYHbIX BUJIOB u bopm
NPE/ICTABJICHUS;

- OIICHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTD uHpOpMaInH,

€C COOTBCTCTBHUC IIpaBOBbIM u

MOPAJIbHO-3THUYCCKUM HOPpMaM;

ITP6 1. CopmupoBaHHOCTH 3HAHUH O
MeCTE U POJIU OMOJIOTUH

B CHCTEME  HAy4YHOTO  3HAHUS;
(GyHKIIMOHAIBHOU

YCJIOBCKa JJid PCHICHUA KU3HCHHBIX

rpaMOTHOCTH

npoOeM.

I[MP6 7. CdopMHUpPOBaHHOCTH YMEHHS
MPUMEHATh TIOJYYCHHBIC 3HAHHS IS
00BICHEHUS OMOJIOTHYECKUX
MPOIIECCOB U SIBICHUM, NJISI TIPUHSTHS
MIPAKTUYECKUX penmeHui B
MOBCEIHEBHOM KU3HU

C LeJpr obecrieyeHUsT 0€30IacHOCTH
CBOETO 3I0POBbsI H 3I0POBBS
OKPYXKAIOIUX JIFOACH, COOJIFOICHHS
3I0pOBOTO  00pa3a JKM3HH, HOPM
TPaMOTHOTO MTOBEICHUS B
OKpYXXalollle  MPUPOJHON  cpene;
MMOHUMAaHUeE HEOOXOIUMOCTH
NOCTYDKEHUN

OHnoIOrnu u

MCIIOJIb30BaHUS
COBPEMEHHOM
OMOTEXHOJIOTHI ISl  PalMOHAIBHOTO
MIPUPOIOTIONIL30BAHUS.

[TP6 10. ChopmMupoBaHHOCTH YMEHHUU
co3/1aBaTh COOCTBEHHbIE TUCHMEHHBIE U
YCTHBIE  COOOIICHUS
OuoJyiormdyeckor ~ WHPOpMAIMH U3

Ha  OCHOBE
HECKOJBKUX HCTOYHHMKOB, TI'PAaMOTHO
UCITOJIb30BaTh TIOHSATHHHBIA armapar
onoJIoruu

OK 04. O¢dpextuBHO
B3aMMO/IEiCTBOBATh
U paboTaTh

B KOJIJICKTHBE

Y KOMaHJIe

JIM4YHOCTHBIE pe3yabTaTbl  JOJDKHBI
OTpaXKaTb B qacCTHu: OCHHOCTHU
HAay4YHOT'O IIO3HAHUA: OCO3HAaHHUEC

IOCHHOCTH HaquOﬁ ACATCIIBHOCTH,
T'OTOBHOCTbH OCYIICCTBJIATDH
NONPOCKTHYIO W  HCCICHOBATCIILCKYIO
ACATCIIbHOCTD HWHIAWBUAYAJIBHO W B

ImP6 5.
IIPUMEHEHHUS

[Tpuobperenue
OCHOBHBIX

OIIbITa
MCTOJ0B
HAaY4YHOT'O IIO3HAHUS, HCIIOJIb3YEMbIX B
OHOJIOTHH: HaGJ’IIO,Z[CHI/IH n OIIHhCaHUus
JKUBBIX CUCTCM, IIPOLCCCOB U }IBJICHHf/'I;
OopraHu3anuvn n MIpOBCACHUA

OHOJIOTHYECKOTO OKCIICPUMCHTA,




rpyImIe.

MeramnpeameTHble pe3ynbTaThl
JIOJKHBI OTPaXKaTh:
OBnanenue YHUBEpCAJIbHBIMU

KOMMYHUKATUBHBIMHU JACUCTBUSIMU:
0) coBMeCTHas JIeITeIIbHOCTD:

- TIOHMMaTh U  HCHOJB30BaTh
IIPEUMYIIECTBA KOMaHHOU

Y MHJUBUyaJIbHOU PabOTHI;

BBIJBIDKCHUSI ~ TUIIOTE3,  BBISBIICHUS
3aBUCHUMOCTH MEXJy HCCIICAYSMbIMU
BEJIMYMHAMH, OOBSICHEHHS IOJTYYCHHBIX
(bopmynupoBaHus

BBIBOJIOB C HCIIOJIb30BAHHWEM HAYYHBIX

pe3ylbTaToOB |

IIOHATUI, TEOPUN U 3aKOHOB

- INPUHUMATH IEJIH  COBMECTHOM

NeITEeTbHOCTH, OpPTraHW30BHIBATH |

KOODAMHUPOBATh JICHCTBHS 10 €€

JIOCTIDKEHHIO:  COCTaBIIATH  IUIAH

JNIEUCTBUN, pacClpelensiTb pojau ¢

y4eTOM MHEHUN Y4aCTHUKOB

00CyX/aTh pe3yJbTaThl COBMECTHOU

paboTEHI.
OK 07. JlnunocTHble  pe3ynbTaThl  A0JKHEI | [IP6 5. IlpuoOperenue  ombiTa
CopneiicTBoBaTh OTpakaTh B YAaCTH: DJKOJOTHMYECKOTO | MPUMEHEHHs]  OCHOBHBIX  METOJIOB
COXpaHEHHIO BOCTIMTAHUS: HAyYHOTO TIO3HAHUS, HMCIOJIB3YEeMBIX B
OKpYXKaroIen - c(OpPMHPOBAHHOCTh JKOJIOTHYECKOU | OMOJIOTHH: HAOMIOACHUS W OIHMCAHHS
Cpenbl, KyIbTYpbl, = TNOHMMaHUE€  BJIMSHHMS | )KUBBIX CUCTEM, MPOILIECCOB U SBJICHUM;
pecypcocOepereHuI0 | COLUaIbHO-IKOHOMUYECKUX OpraHu3anuu u MIPOBEICHUS
, IPUMEHSTH 3HAHUSI | IIPOLIECCOB HA COCTOSIHUE MPUPOJHONH | OMOJIOTMYECKOTO JKCIIEPUMEHTA,
00 M3MEeHEeHUHU U COIMAIBbHON Cpelpl, OCO3HAHWE | BBIIBW)KEHUS  TUIIOTE3,  BBISABICHUS
KJIUMaTa, MPUHIUIbBL | T100aJbHOTO XapakTepa | 3aBUCUMOCTH MEXIy HCCIIeTyeMbIMU

OEpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ heKTUBHO
JIEUCTBOBATE

B UpE3BBIUANHBIX
CUTYaIUIX

9KOJIOTUYECKHUX TTPOOJIeM;

- IUJIAaHUPOBAHUE U OCYIIECTBIICHUE
JICUCTBUUA B OKpYXKalIIel cpelae Ha
OCHOBE 3HAaHMS LEJIed YCTOWYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

- QaKTUBHOE HEMNpUSITHE JEHUCTBUM,
NPUHOCSIIMX  Bpel  OKpYXarolen
cpene;

- yYMEHHUE MPOTHO3UPOBATH
HeOJIaroNPUATHBIC 9KOJIOTHYECKIE
MOCIICACTBUS MpeANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATh UX;

- pacUIMpeHHE OMbITa JEATEIbHOCTH
9KOJIOTUYECKOW HAINpPaBJIECHHOCTH.

MeTaHpe,Z[MeTHLIe PE3YJIIbTAThI
HAOJIKHBI OTpaKaTh:
OBJ'Ia,I[CHI/IC YHUBCPCAJIIbHBIMU

KOMMYHHKATHBHBIMU JICHCTBUSMHU:
0) coBMeCTHas ACATCIBHOCTD:

BEJIMYUHAMU, OOBSICHEHUS TOJTYYEHHBIX
pe3ynpTaToB U (hopmynupoBaHUs
BBIBOJIOB C KCIIOJIb30BAaHHEM HAYYHBIX
MOHATHUH, TEOPUI U 3aKOHOB.
[IP6 6. CdopmMHpOBAaHHOCTH YMEHHUSA
BBIICTISITh  CYLIECTBEHHBIE TMPU3HAKH
KJIETOK  MPOKapuoT H
OJIHOKJIETOYHBIX u

BUPYCOB,
JYKapHOT;
MHOTOKJICTOYHBIX OpPraHM3MOB, BHJIOB,
OHOIeOIEHO30B u 9KOCHCTEM;
OCOOCHHOCTHM  TPOIECCOB  OOMeHa
BCIICCTB W TIPEBpAICHUS DSHEPTHH B
KJIeTKe, (DOTOCHHTE3a, IUIACTHYECKOTO
u DHEPTeTUYECKOTO oOMeHa,
MHTO3a, Meio3a,
pa3BUTHS u
WH/IUBUYAJILHOTO

XEMOCHHTE3a,
OTLIOIOTBOPEHHUS,
pPa3MHOXKCHHS,
pa3BUTHS  OpraHU3Ma
00pBHOBI 3a

(oHTOTEHE3A),
CYIIIECTBOBAHHUE,




- NOHMMaTh M  MHCIOJIb30BATh
IIPEUMYILECTBA KOMaHHOU

U MHAMBHUYaJIbHOM paboTHI;
COBMECTHOM

- IIpUHHUMATh Jagsanese

JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJAMHHUPOBATH JEHUCTBUS

0 €€ JAOCTH)KCHHUIO: COCTaBIATH IIJIaH
pacmpeneiiaTts  ponu ¢

YYaCTHUKOB

JICUCTBHH,
y4€TOM MHEHUH
o0cyXJaTb pe3yiabTaTbl COBMECTHOM

paboThI

€CTECTBEHHOTO otbopa,
BUJI000pa30BaHUSA,

IPUCIOCOOJICHHOCTH  OpPraHU3MOB K
cpene obuTanus, BIIUSTHUS
KOMITOHEHTOB IKOCHUCTEM,
AHTPOIIOTCHHBIX W3MEHEHUN B
AKOCHCTEMAaX cBOCH MECTHOCTH,

KPyroBOpPOTa BEIIECTB M MPEBPAIICHHE
sHEpruu B Ouocdepe.

I[1P6 7. CdopMHUpPOBaHHOCTh YMEHHUS
NPUMCHSTh TIOJNyICHHBIC 3HAHWS JUIS
00BSICHEHUS OMOJIOTUYECKHUX

mponeccoB u $IBJ'I€HI/II71, IJId TIPUHATHA

MPAKTUYECKUX pelieHuin B
IOBCEIHEBHON  JKH3HM C  IIEJIBIO
oOecrieueHuss O€30IIaCHOCTH  CBOETO

3IOPOBbST M 3JIOPOBBS OKPYXKAIOITUX
J0JIeH, COOJTIOICHHSI 3I0POBOTO 00pas3a
JKH3HU, HOpM FpaMOTHOFO IIOBCACHUA B

OKpYXalolllel  MPUPOJHON  Cpene;
NOHUMaHHe HE00X0IMMOCTH
UCIIOJIb30BaHUS JOCTUKEHUI
COBPEMEHHOI ouosorun u
OMOTEXHOJIOTHI U1l  palMOHAIBLHOTO
MIPUPO/IONIOIBE30BAHUS
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2.

2.1.

CTPYKTYPA U COJEP)XAHUE YUYEBHOW JUCIMILJIAHBI
YII.10 BUOJIOTI'UA

O0beM TUCUMIUIMHBI U BUIbI y4eOHOUM paboThI

Bua yueOHo# paboThl

O0beM yacoB

MaxkcumanbHas yueOHasi Harpyska (BCero) 72
OO6s3arenbHast ayauTopHas yueOHas Harpy3ka (BCero) 40
B TOM YHCJIE:
nabopaTopHBIE 3aHATHUS (eCiu nPedycMompeHo) -
MIPAKTUYECKHUE 3aHITHS (eciu npedyCMOmpeHo) 20
KOHTPOJIbHBIC PAOOTHI (eciu npedycmompeno) -
KypcoBasi pabota (IpOeKT) (eciu npedycmompeno) -
CamocTrosTenpHas pabora o0yJaromierocs (BCero) 32
[TpomexyrouHas artecTanus B popme 3auer ¢
OLICHKOU
2.2. TemarnuecKkuii IJiaH U COAEp KaHUE TUCITUTIITNHBI
Conep:xxanue yueOHOro marepuaJa,
JabopaTopHblie padoThl H MPAKTHYECKHE YpoBenn
HaumeHoBaHue
3aHATHS, CAMOCTOSITEJIbHAsI padoTa O0bem yacos 0CBOEHMS
pa3iesioB U TeM
o0yuyawiuxcsi, KypcoBasi padora (mpoekr)
(ecJm mMpeayCMOTPEHO)
1 2 3 4
Pasznen 1. buosorusi kak Hayka. ZKuBble cMcTeMbl M MX OPraHU3anus
Tema 1.1. Coneprkanue yaeOHOro MaTepuasa 2 1,2
buonorus buonoruss — Hayka o xuBoW mnpupoae. Cs3u
B CHCTEME HAayK. | OMOJOTHH C OOLIECTBEHHBIMU, TEXHUYECKUMU U
Obmas JIPYrUMHU €CTECTBEHHBIMU HayKaMH,
XapaKTepUCTHKa | ¢unocodueil, penurued, 3TUKOH, 3CTETUKON U
KU3ZHU npaBoM. Ponp Ouosiorun B (QopMHUpOBaHUU
COBPEMEHHOM Hay4HOH KapTHUHBI Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.
MeTtoanl HO3HAHUS JKUBOU MIPUPOIBI
(mabmrogenue, AKCHEPUMEHT, OTHCaHUE,
u3MepeHue, Kiaccupukauus, MOJIeIUPOBAHUE,
CTaTUCTUYECKast 00pabOTKa TaHHBIX).
JKuppie cucrempl (OMOCHCTEMBI) KaK TMpeaIMeT
u3ydyeHus Ouosiorud. OTIMYME >KUBBIX CHUCTEM
OT Heopranudeckod mpupoabl. CBoiicTBa
ouocucTeM U UX pazHooOpasue.
YpoBHH OpraHu3auu ouocucrem:
MOJIEKYJISIPHO-T€HETUYECKHIA, KJIETOYHBIH,
OpraHU3MEeHHbIH, MOMYJSIUOHHO-BHUIOBOM,
OKOCUCTeMHBIH (0MO - TEOICHOTHYECKHIA),
O6uochepHbIit
IIpakTHYecKoe 3aHATHE - -
CamocrosiTesbHasi padora - -
Pa3nes 2. XuMn4yecKnii COCTaB M CTPOCHHE KJICTKH
Tema 2.1. | Coneprxanne yuebHOro MaTepuana 2 1,2
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XUMHUYECKHUH
COCTaB KJIETKH.
Bona
Y MUHEpaJIbHbIE
BEIIICCTBA

XUMHYECKHM COCTaB KJIETKH. XHUMHUUYCCKHE
3JIEMEHTBI: MAaKpPOAJIEMEHTbI, MUKPOAJIEMEHTHI.
Boma u MuHepanbHblie BeuniectBa. DOyHKIHHU
BOJBl W MHMHEPAIbHBIX BEUIECTB B KIIETKE.
[Toanepxanne 0CMOTHYECKOTO OamaHca

HpaKTI/I‘IeCKOC 3aHATHE

Ne 1 «buonoruueckas posib MUHEPAIBHBIX
BEIIECTB B 00ECHEUCHUH KU3HEIEATEIbHOCTH
OpPraHu3MOB, IIPOSIBICHUS nucOanaHca
MHHEPAJIBHBIX YJIEMEHTOBY

1,2

CamocrosTeIbHasA paﬁoTa

12,3

Tema 2.2.
brnonormuecku
Ba)KHBIC
XUMHYECKHE
COCTMHEHUS

Conepsxkanue yueOHOro MaTepuasa

benku. CocraB u  cTpoeHHME  OEIKOB.
AMUHOKHUCJIOTBI  —  MOHOMEpHI  OEJKOB.
He3zameHuMble ¥ 3aMEHHMblEe aAMUHOKHCIIOTBHI.
AMHHOKHUCIIOTHBIM COCTaB. YPOBHHM CTPYKTYpBI
0enKOBOM MoOJIEKyNbl (IepBUYHAs, BTOpUYHAs,
TpeTUYHasT U  YETBEPTHYHAS  CTPYKTYypa).
XuMHu4eckue cBoicTBa OenkoB. buomormdeckue
¢byHkun 6enkoB. depMeHThl — OMOJIOTHUYECKUE
karanu3atopbl. CTpoeHue (epmeHTa: akTUBHBIN
LIEHTD, cyOcTpatHas cnenupuIHOCTb.
Kodepmentsl. Butamunpl. Otinuust GepMeHTOB
OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrneBoapl: MOHOcaxapubl (TJIIOKO3a, prudo3a U
ne30Kkcupu003a), JTIUCAXapHUIBI (caxapo3a,
JIAKTO3a) W TOJIMcaxapubl (Kpaxmal, TJIIMKOTEH,
LIEJUTIONI034). buonornueckue byHKIIUN
yTJIEBO/IOB. Jlununer: TPUTIULEPUIBI,
dbochomunuapl,  crepouanl. [ 'mapoduinbHO-
ruipopoOHbIE CBOIiCTBA. buonoruueckue
¢byakuun  unuaoB. CpaBHEHHE  YIJIEBOJIOB,
OENKOB M JIMIUAOB KaK HCTOYHUKOB SHEPTHUU.
Hykneunosbie  kucimotel: JHK wu  PHK.
Hyxneotuasl —  MOHOMEpH  HYKIEHHOBBIX
kucnoT. Ctpoenne u ¢ynkuuu JJHK. Ctpoenue
u ¢pyakin PHK. AT®: ctpoenue u QyHKIUN.

1,2

IlpakTH4Yeckue 3aHATHSA

JlaGopaTopHbIie 3aHATHUS (Ha BBIOOD
MIPETo1aBaTeNsl)

Ne 1 «Omnpenenenne ButamuHa C B MPOAYKTax
MIATAHUS)

wmn  «OmnpefeneHue HaTU4Ms Kpaxmala B
MPOIYKTaX MUTAHUS

wm  «['mapodunsHo-rUIpodoOHBIE  CBOMCTBA
JTUTUI0B»

i «l3yueHne KaTalUTUYECKOW aKTUBHOCTHU
dbepmMeHTOB (HA TpUMepe aMWiIa3bl WU
KaTasas3bl)»

1,2

CamocrositesbHasi padora

1,2,3

Tema 2.3.

Cogepxanue yueOHOT0O MaTepualia

1,2
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CrpykrypHO-
GbyHKIMOHATIBHAS
OpraHu3aIus
KJIETOK

[uronorusa — Hayka o kiuerke. Kierounas
TEOpUsl — IpUMEP B3aAUMOJCHCTBUS HJIECH U
(¢akTOB B HAyYHOM TMO3HAHWU. MeToabl
U3Y4EHHUS KIIETKU.

Knerka kak nenocrHas xwuBas cucrema. O0mue
NPU3HAKA  KIETOK:  3aMKHyTas  HapyKHas
MeMOpana, mosekyinbl JIHK kak reneTmveckwii
anmnapar, CUCTeMa CUHTe3a OeJka.

Tunst KJIETOK: AyKapuOTHYECKast u
npokapuotnueckasi. (OCOOEHHOCTH  CTPOCHUS
IIpoKapuoTH4ecKo kieTku. Kileroynas creHka
Oaktepuil. CTpoeHHE PYKapUOTUYECKON KIIETKH.
OcHOBHbBIE OTJINYUS PACTUTEIBHON, )KUBOTHOM U
rpubHOM KieTku. IloBepXHOCTHBIE CTPYKTYphI
KJIETOK— KJIETOYHAas CTEHKa, TJIUKOKAIMKC, MX
¢yukuun.  Ilnasmatuueckas wmemOpaHa, ee
CBOMCTBa U (PyHKIMH.

[uTommazma u ee OPraHOU/IbI.
OnnomemOpannbie opranoupl kietku: OIIC,
anmapar lNonbmxu, JIN30COMBI.
[TomyaBTOHOMHBIE OpraHouIbl KJIETKU:
MUTOXOH/pUH, TMacTuiel. [Ipoucxoxnenue
MHUTOXOHJIpUA H IUIACTHA. Buabl 1iacTui.
HememOpanHbIe OpraHOUIBI KIETKH: pUOOCOMBEI,
KJIIETOYHBIM  LIEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKH. @DYHKIMM  OPraHOUIOB  KJIETKHU.
Bxitouenust.

Snpo — perynaropHbli eHTp KieTku. CTpoeHue
aapa:  siaepHas — 00o0joYKa, — KapHOILIa3Mma,
XpPOMATHH, SAPBIIKO. XPOMOCOMBI. TpaHcnopt
BEILIECTB B KIIETKE

IIpakTHYecKue 3aHATHS

JlaGopaTopHbIie 3aHATHUS (Ha BBIOOD
MpenoaaBaTes)

Ne 2 «Ctpoenue kieTku (pacTeHus, >KUBOTHBIE,
rpuObl) W KJICTOYHBIE BKJIIOYCHUS (Kpaxmal,
KapOTHHOU/IbI, XJIOPOILJIACTHI, XPOMOILIACTHI )»
uin «M3ydeHue CTpoeHUs KJIETOK pPacTeHUH,
KUBOTHBIX M OakTepHil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u X ONHCAHUE»
win «I[IpoHuiaeMoctr MemMOpaHbl (IIa3MOJHU3,
JIETIIIA3MOJIN3)»

1,2

CamocrosiTesbHast padora

1,2,3

Pasznen 3. ’Kusznen

CATECJIbHOCTD KJIICTKHN

Tema 3.1.
OOMeH BeIECTB
U TIpEBpaIlCHUE

SHEPTUU

B KJIETKE

CopepxaHue yueOHOTro MaTepraa

OOMeH BEIIECTB, HIIH MeTa0O0JIH3M.
Accumuisanms  (TUTaCTHYECKUH  oOMEH) |
TUCCUMUIIALIUS (PHEPreTUYecKuii oOMeH) — JBe
CTOPOHBI €IMHOTO TMpoiiecca MeTadonu3ma. Pois
3aKOHOB COXpaHEHHs BeIIecTBa M JHEPIHH B
IMOHMMaHUK  MeTaboym3Ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBIA U TeTepOTPODHBIN.

1,2
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Ponr ¢depmenToB B 0oOMEHE BemecTB U
IIPEBPALLEHUN DHEPIUU B KieTKe. POTOCUHTES.
CBeroBass u TemHOBas (a3bl (OTOCUHTE3A.
Peakuun ¢doTocuHTE3A. O¢ddexTuBHOCTH
¢orocunreza. 3HaueHwe (OTOCHHTE3a  JUIS
KWU3HU Ha 3emuie. BrusiHue ycioBuil cpenbl Ha
¢doTtocHHTE3 ® CIOCOOBI TOBBIIMICHUS  €r0
OPOAYKTHBHOCTH Y KYJABTYPHBIX PAcTCHUH.
XeMmocuHTe3. XEMOCHHTE3UPYIOIIUE OaKTepHuu.
3HaueHue XeMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.
OHepreruyeckuii oOMeH B KieTke. Paciiennenue
BEILECTB, BBIJCIIEHUE U AaKKyMYJIHpPOBaHUE
SHEpruu B KIETKE. OTambl SHEPreTUYECKOTO
obmeHa. ['nmukomnus. BbpoxkeHne u ero BUBL
Kucnoponnoe oxucinenue, wWiM  KJIETOYHOE
neixanue. OkuciurensHoe (ochoprnrpoBaHue.
D¢} dexTUBHOCTH d3HEPreTHYecKoro oOMeHa

IIpakTHyeckue 3aHATHS

CamocrosiTesibHas padoTa

12,3

Tema 3.2.
Buocuures Geinka

Conepkanue yqaeOHOTO Marepuaia

Peaknun marpudHoro cuHtesa. I'eHernueckas
unpopmanusa u IHK. Peanuzanuus renernueckoit
nH(pOpMaIuu B KJIEeTKe. [ eHeTHUECKHil KO M €TO
cBoiicTBa. TpaHCKpUNIMs — MAaTPUYHBIA CUHTE3
PHK. Tpancnsius — O6uocuHTe3 Oeiika. DTarbl
TpaHcianuu. KogupoBanne aMHUHOKUCTOT. Posib
prubocomM B OuocuHTE3€E OeIKa

1,2

IIpakTHYeckoe 3aHATHE

No 2 «Pemenne 3amady  Ha OIpeaesieHUE
MOCJIEI0BATEILHOCTH HYKJICOTHIIOBY»

1,2

CamocTosiTesqibHas1 padoTa

1,2,3

Tewma 3.3.
Bupycsl

Copepxanue yueOHOro Marepuaia

Heknetounsie (opMbl JKU3HM —  BHUPYCHI.
HUcropuss  otkpeitmiss  BupycoB (. .
NBanoBckmii). OCOOEHHOCTH  CTPOCHHS U
KU3HEHHOTO LHUKIa BHPYcOB. bakrepuodaru.
bonesnu pacteHuil, >KMBOTHBIX U YeJOBEKa,
BBI3BIBAEMBIC BHUpYyCaMH. Bupyc
UMMYHOeHUITUTA YeJIoBeKa (BUY) —
BO30YIUTEID CII1a. [Ipodunakruka
pacnpocTpaHeHus BUPYCHBIX 3a00JIeBaHUI

1,2

IIpakTHYecKHe 3aHATHA

CamocrosiTesbHast padora

1,2,3

Paznen 4. Pa3MHoOKeHHe M MHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKusHeHHnI
LYK KJIETKA

CopepxaHue yueOHOTro MaTepraa

KneTouHslii LUK, WO JKU3HEHHBIM  LUKI
kinetku. HWHtepdaza u  wmuro3. Ilpoueccsl,
npoTekaromue B uHTepdasze. Pemmkauus —
peakuus matpuuHoro cunreza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapHOTHIIL.
JIMIIIOMIHBIA M TaIUIOWJHBIM  XPOMOCOMHBIE

1,2
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HaOopel. XpoMatuabl. LluTonornueckne 0CHOBBI
Pa3MHOKEHUSI W WHJIWBUIYAJIbHOTO Pa3BUTHUS
opraHu3MmoB. JleneHnue kieTku — Muto3. Ctaauu
muTo3a. [Ipoueccel, NpoUCcXoaiIue Ha Pa3HbIX
CTagusiX  MHTO3a. DHOJOTrMYECKHH  CMBICHI
muto3a. [IporpamMmmupyemasi ruOeib KICTKH -
arorTo3

HpaRTuquRne 3aHATUSA

CamocrosiTejibHas padoTa

1,2,3

Tema 4.2.
Dopmsbl
Pa3MHOKEHHUS
OpraHu3MOB

Conepkanue ydaeOHOro MaTepuaia

dopMBbl pa3MHOKEHHUSI OPTAaHU3MOB: OECTONIoe U
nojoBoe. Bwuapl Oecrnonsoro  pa3MHOXKEHUS:
JIEJICHHEe HaJBO€ W TIOYKOBAaHHME OJIHO U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue,
BEreTaTUBHOE pa3MHOXeHHue. VIcKkyccTBeHHOE
KJIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYCHUE IS
CEJICKITUH.

[TosloBOE€ pa3smMHOXKEHHE, €ro OTJIHYHS OT
6ecrionoro. Meiio3. Craauu Meiio3a. IIpouecchl,
MPOUCXOAAIIME Ha cTaausax Mmeio3a. [loBenenue
XpPOMOCOM B Meito3e. Kpoccunrosep.
buonornueckuii CcMbBICT W 3HAYE€HHE Meio3a.
l'ameTtorene3 — mporecc 00pa3oBaHUs MOJOBBIX
KIETOK Yy OSKMBOTHbIX. [lojoBble jkemne3bl:
ceMeHHUKH U suuHukd. OOpa3oBaHHe U
pa3BUTHE  TOJOBBIX  KJIETOK  —  TaMer
(cnepmato3own, SUIEKIeTKa) — CTIEPMATOTeHE3 1
ooreHe3. OCOOEHHOCTH CTPOCHHS SUILECKICTOK U
CIIEpPMAaTO30H/I0B. Omto1oTBOpEHUE.
[Taptrenorenes

1,2

IIpakTHYecKue 3aHATHS

CamocrosiTesibHasi padora

1,2,3

Tema 4.3.
NuauBunyansHoE
pazBuTHE
OpraHu3MOB

CopepxaHnue yueOHOro Marepualia

WNupuBuyanbHOE pasBUTHE (oHTOTCHE3).
OMOpuoHanpbHOE  pa3BuUTHE  (dMOpHOTEHE3).
Drarsl AMOPUOHATIEHOTO pa3BUTHSI y
MO3BOHOYHBIX KUBOTHBIX: npoOieHue,
racTpyJsus, OpraHoreHes.
[ToctamOpHroHaIbHOE pa3BUTHE. Turmbr
MOCTAMOPHOHAIILHOTO ~ Pa3BUTHS:  NPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiwmsHue cpenpl Ha
pa3BUTHE OPTraHU3MOB; (HAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXJACHHBIE ypoAcTBa. Poct wu
pazBuTtHe pacteHuil. OHTOreHe3 IBETKOBOTO
pacTeHusi: BOMHOE OIUIOJOTBOPEHHE, CTPOCHUE
CEMEHH, CTaJIH Pa3BUTHUS

1,2

IIpakTHYecKne 3aHATHSA

Ne 3 «HdeknmonHbIe 3200I€BaHUS U TUIEMUU
B HUCTOPUU YEIIOBEUECTBAY.

Ne 4 «BakuuHamuss Kak — OpoQUITaKTHKA
WH()EKIIMOHHBIX 3a00JIEBaHUII»

1,2
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| CamocrosiTenibnas paGora

1,2,3

Paznen 5. HacaeacTBeHHOCTDh 1 H3MEHUYHBOCTh OpraHu3mMoB

Tema 5.1.
3aKOHOMEPHOCTH
HaCcJIeJOBAHUS

Conepkanue yd4eOHOTO Marepuaa

[Ipenmer u 3agaun reHeTuku. Pose nurosorun u
AMOPHOJIOTHH B CTAHOBJICHHH T'CHETHUKH. BKias
POCCUHCKHX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE
TCHCTHUKHU. MeTtoapl FeHETHKHU
(THOPHUIOIOTUYECKUH, [MUTOTCHETUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKUIA ). OcHoBHBIE
TCHECTHUYCCKHE IMOHSATHS. I'enermueckas
CHMBOJINKA, HCIIOJIb3yeMast B cxemax
CKpEILIMBAaHU.

3aKOHOMEPHOCTH  HACJEJOBAaHUSI  IPU3HAKOB,
yctaHoBieHHble . Menaenem. MonoruOpumanoe
CKpelllMBaHHE. 3aKOH €IUHO00paszusi ruOpuioB
MEepBOro MokoJieHus. [IpaBuino TOMUHUPOBAHUA.
3akoH pacHIeTUIeHHs Tpu3HaKoB. [ umotesa
YUCTOTHI  ramer. IlomHOE W HEmoJHOE
nomuHupoBaHue. J{uruOpugHOe CKpenBaHue.
3aKOH HE3aBMCHUMOIO HacCJIeJI0BAaHUS MPHU3HAKOB.
[luTtoreHeTH4eCcKne  OCHOBBI  JTUTHOPHUIHOTO
CKpEIIMBaHMs. AHAIU3UPYIOIIEE CKPENIUBAHUE.
Hcnons3oBanne AHAJIM3UPYIOIIETO
CKpCIIMBAaHMUS JUIsl  ONpENEICHUs TEeHOTHUIa
ocobu

IIpakTHyeckoe 3aHATHE

No 5 Pemenue 3agau Ha oOIpeaeseHUe
BEPOSTHOCTH BO3HUKHOBEHHSI HACJIECICTBECHHBIX
MPU3HAKOB TP MOHO-, JH-, TOJUTHOPUIHOM U
AQHAIM3UPYIOIIEM CKpPEIIMBAaHUH, COCTABJICHHE
TEHOTHITUYCCKUX CXEM CKpPEITUBAHMS

1,2

CamocrosiTesibHasi padora

1,2,3

Tema 5.2.
CuenjieHHoe
HacjleI0BaHNue
MIPU3HAKOB

CopepxaHnue yueOHOro Marepualia

CueruieHHOE HaclieZJoBaHHe MpHU3HAKOB. PaboTa
T. Moprana mo CHEMJIEHHOMY HAacJeJI0BaHUIO
reHoB. Hapymienue cuerieHuss TEHOB B
pe3ynbTaTe  KPOCCHHIOBepa.  XPOMOCOMHAas
TEOpUs  HACIEJACTBEHHOCTH. ['eHeTHueckue
KapThl.

l'enetuka moma. XpoMOCOMHOE OTMpeesieHue
mona. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTrHble U reTeporaMeTHbIE OpraHU3MBI.
HacnegoBanue mnpu3HAKOB, CLEIUIEHHBIX C
M10JIOM

IIpakTHYecKoe 3aHATHE

Ne 6 Pemenne 3amau Ha omnpeneracHUe
BEPOSTHOCTH BO3HHUKHOBEHHUS HACJEICTBEHHBIX
MPU3HAKOB MPU CLEIJICHHOM HAaCIEeOBaHUH,
COCTaBJICHUE T€HOTUITMYECKUX CXeM
CKpEIIUBAHUS

1,2

CamocrositebHast padora

1,2,3
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Tema 5.3.
3aKOHOMEPHOCTH
M3MEHYUBOCTH

Conepkanue yqeOHOTO Marepuaia

N3MeHYnBOCTD. Bunbr M3MEHYUBOCTH:
HEHACIEACTBEHHass M HacieacTBeHHas. Poub
Cpelbl B HEHACIEJACTBEHHOM HM3MEHYUBOCTH.
XapakTepucTUKa MOAU(PUKAITUOHHO T
U3MEHYHUBOCTHU. Baprnannonueli pag  wu
BapualnMoHHass  KpuBasd. Hopma  peakuuum
npu3Haka. KoauyecTBEHHbIE M KayeCTBEHHBIC
NpU3HAKU U HMX HopMma peakuuu. CBoiicTBa
MO (UKAITUOHHON N3MEHYNBOCTH.
HacnencrBennas, W IEeHOTHIIMYECKast
M3MEHUMBOCTb. KOMOMHATUBHAS M3MEHYHUBOCTD.
Meiio3 © NOJOBOM MpolecC — OCHOBA
KOMOMHATUBHOW W3MEHUYMBOCTU. MyTanMoHHAas
U3MEHUMBOCTh.  Kilaccupukauus — MyTanuii:
TE€HHbIE, XPOMOCOMHBIE, FeHOMHBbIe. HacTtoTa u
NPUYMHB  MyTauuid. MyrtareHHbsle (aKkTOpBhI.
3akoH TOMOJIOTHYECKHX pAIOB B
HacJIeICTBEHHOMI U3MEHYNBOCTH
H. U. BaBunosa

HpaKTI/I‘IeCKOC 3aHATHE

No 7 Pemenune 3agau Ha OIpeaeieHUE
BepOﬂTHOCTI/I BO3HUKHOBCHUA HACJICACTBCHHBIX
MIPU3HAKOB pu Pa3ITUYHBIX THIIaX
B3aMMOICHCTBUS I'€HOB, COCTaBJICHHUE
TEHOTHUITUYCCKUX CXEM CKpPEITUBAHUS

1,2

CamocTosiTesibHasi padoTa

Tema 5.4.
T'enetnka
YeJ0BeKa

Coneprxanue yaeOHOTO MaTepuaa

l'eneruka 4yenoBeka. Kapuorun 4yenoseka.
OcCHOBHBIE  METOAbl T'CHETHMKH  4YCJIOBEKA:
reHeaIOTHYECKUH, OJIM3HELIOBLIH,
IIUTOT€HETUUECKHUH, OHMOXUMHUYECKUH,
MOJIEKYJISPHO-T€HETUYECKUM. CoBpemeHHoe
onpeesieHue FeHOTHIIA: MMOJIHOTCHOMHOE
CEKBCHHpPOBAHUE, TEHOTUIIUPOBAHUE, B TOM
qucIe c IIOMOIIBIO [I1[P-ananu3a.
HacnenctBennsie 3a00JICBaHHS YyeJI0OBeKa:
reHHbIe 00Je3HM, OOJIE3HHM C HACIIEICTBEHHOMU
Mpepacoa0KEeHHOCTHIO, XPOMOCOMHBIE
oome3nn. ComaTHyecKue ¥ TI'€HEPAaTHBHBIC
myraiuu. CtBosioBble  KiIEeTKU. [IpuHuuMNbI
310poBOr0  oOpa3a  JKWM3HMU, JIUATHOCTHKH,
NpoQUIAKTUKH W JICYEHUS  TeHETHYECKHUX
OoJie3HE. MeauKo-reHeTHYECKOE
KOHCYIIbTUPOBaHUE. 3HAYEHUE MEAUIIMHCKON
FEHETUKH B TMPEAOTBPALIEHUUW U  JIEYCHUU
FeHEeTHYECKUX 3a00JIeBaHUI YeI0BEKa

1,2,3

IIpakTHYecKoe 3aHATHE

Ne 8 «CocraBneHue u aHaiu3 pPOAOCIOBHBIX
YEeJIOBEKA

1,2

CamocrosiTesbHasi padora

1,2,3
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Pa3znen 6. DBoroIMOHHAS OMOJIOT U

Tema 6.1.
OBOIIOIMOHHAS
TeopuUs
U €€ MECTO
B OHOIOTHH

Conepkanue ydaeOHOro MaTepuaia

[Ipennocelnk BO3HUKHOBEHUS 3BOJIFOLMOHHOU
TEOPUHU. DBOJIIOIMOHHAST TEOPHUS U €€ MECTO B
Oouosiornu. BrnusHue 3BOIOIMOHHON TEOpUU HA
pazBuTHEe  OWOJIOTMM W JPYrdX  Hayk.

CBunerenbcTBa 9BOJIIOLIUH.
[Taneonronornyeckue: MOCJIEIOBATEIBHOCTD
MOSIBIICHUSI BUJOB B MAJICOHTOJIOTUYECKOH
JIETOIHUCH, [IEPEXO/IHBIE (bopmBL.

Buoreorpaduueckne: CXOACTBO H  pa3Inune
dbays u ¢Gaop MaTepUKOB U  OCTPOBOB.
OMOpHUOJIOTHYECKHEe: CXOJICTBA U Pa3Inyus
SMOPHOHOB  pa3HBIX BHUIOB  TO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, pyAUMEHTapHbBIE OpTraHsl,
aTaBU3MBI. MonexkynsapHO-O0HOXUMUYECKHE:
CXOJICTBO MEXaHWU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METAa0OJNMYECKUX TyTeH y Bcex
KHUBBIX OPTaHU3MOB.

OBOJIFOIIMOHHAS TEOpHUs 4. [apBuHa.
[Ipenmocelikn  BO3ZHUKHOBEHHUS  JTAPBHHU3MA.
JIBrKyIIHe CUiIbl SBOJIIOLNN BUIOB 10 J[apBHUHY
(n30BITOUHOE pPa3MHOKEHHUE npu
OTPaHUYEHHOCTH PECYPCOB, HEOIpeeIEHHAs
M3MEHYMBOCTh, OOpHOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

IIpakTHYecKoe 3aHATHE

CamocTosiTesibHasi padoTa

1,2,3

Tema 6.2.
MuUKpO3BOTOLMS

Copepxanue yueOHOro Marepuaia

Cunrerndeckas Teopus 3Bosoruu (CTI) u eé
OCHOBHBIE  TMOJIOKEHHS.  MUKPOIBOIIOIHS.
[Tomynsimus Kak eAMHHIIA BUIA U SBOIIOIUH.
JIBwxkymue cuiibl ((hakTOpbI)IBOJIONMKA BUIOB B
MPUpPOJIE. MyTainuoHHbINI npo1ece u
KOMOUHaATHBHAs U3MEHYUBOCTb.
[lonynsioHHBIE BOJMHBI M JIpeii) TEHOB.
W3onsuus u murpanus. EctectBeHHbiit ot00p —
HampaBigmud  pakrop sBomronuH. DopMbI
ecTecTBeHHOro oroopa. IIpucnocobieHHOCTH
OpraHM3MOB  Kak  pe3yapTaT  SBOJIOIUU.
[Ipumepsl mpucnocoOneHud y OpraHU3MOB.
ApoMopdo3pl W uAMoadanTtauMd. Buag u
Bu000pazoBanue. Kputepuu Buma. OCHOBHbIE
¢dopmbl  BHIOOOpa3oBaHMA: reorpaduyeckoe,
9KOJIOTUYECKOE

IIpakTHYecKoe 3aHATHE

CamocrositesbHasi padora

1,2,3

Tema 6.3.
MaxkponsBountonus

CopepxaHue yueOHOTo MaTepuala

MaKpOBBOJ'IIOLII/Iﬂ. (I)OpMBI 9BOJIIOIIMH:
(bl/IJ'IeTI/IquKaH, AUBCPIrCHTHAsA, KOHBCPICHTHAA,
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napauensHas. HeobpatuMocTts 3BoIOnMN

HpaKTI/I‘leCKOC 3aHATHE

Ne 9 «CpaBHenue BUIOB 110 MOP(HOIOTHUECKOMY
KPUTEPHIO»

W «Ornncanue MIPHUCIIOCOOICHHOCTH
OpraHu3Ma M €€ OTHOCHUTEJIBHOTO XapaKTepa
(1a BBIOOp MpenoaaBaTes)

1,2

CamocrosiTesibHas padoTa

1,2,3

Paznen 7. Bo3HMKHOBeHHE H PA3BUTHEC )KU3HU HA 3emure

Tema 7.1.
3apoxaeHue
1 pa3BUTHE
KU3HH

Conepkanue ydaeOHOro MaTepuaia

JloHay4yHble TpEACTABICHUS O 3apOXKICHUU
KW3HU. HayuyHble THMNOTE3bl BO3HUKHOBEHUS
KU3HU Ha 3emJyie: abUOTeHEe3 M TaHCIEePMUsL.
Xumu4deckasi SBOJIIONUSA. AOHMOTEHHBIH CHUHTE3
OPraHWYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCNEPUMEHTAIHHOE MOATBEPKICHUE
XUMHYECKOM 3BOJIIONMH. HavanbHble 3Tamnbl
ounosornueckoir sBosornuu. [wmmoreza PHK-
mupa. DopMupoBaHHE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHHE MPOTOKJIETKU. [IepBhie KIETKH 1
ux 3BoJirorus. DopMUPOBaHUE OCHOBHBIX TPYIIIT
YKUBBIX OPTaHU3MOB.

Pa3BuTue xxu3HM Ha 3emMIIe TIO ApaM U MEPUOJIAM.
Karapxeil. Apxelickasgs U NpPOTEPO30MCKasT IPbI.
[Taneo3soiickas apa u eé MEPUOIBI:
KEeMOpUUCKUH, OPIOBUKCKUM, CHIITYPUUCKHUH,
JIEBOHCKHM,  KaMEHHOYrOJbHBIA,  TEPMCKHUM.
Me3so3oiickasg spa U €€ NepUOIbl: TPUACOBBIM,
opckuid, MenoBou. KaitHo3okckas spa u €€
MEPUOIBL: I1aJICOT€HOBBIH, HEOT€HOBBIH,
AHTPONOI€HOBBI.

IIpakTHYeckoe 3aHsATHE

CamocTosiTesibHasi padboTa

1,2,3

Tema 7.2.
Cucrema
OPraHU4ecKOro
MHpA.
IIpoucxoxaenue
YyeJioBeKa —
AHTPOIIOTEHE3

Copepxanue yueOHOro Marepuaia

CuctemMa OpraHMYeCKOro MHpa Kak OTpaKeHHUe
9BOJIIOLIUU. OcHoOBHbIE CHUCTEMaTHUYEeCKHUe
IpYIIBl OPraHU3MOB. XapaKTepUCTUKA KIMMAaTa
U reoJornyeckux npoueccoB. OCHOBHBIE 3Tallbl
HBOJIOLIUM PACTUTEIBHOTO M >KMBOTHOTO MHUpA.
Apomop¢o3bl Y pacTeHUH U KUBOTHBIX.
[losiBnenne, pacuBeT W BBIMHpPAHHME TPYII
KHUBBIX OPraHU3MOB.

OBOJIOLMS YeNI0BEKA. AHTPOIIOJIOTUs KaK HayKa.
Pa3BuTne mnpexncraBieHUl O NPOUCXOKIECHUU
4elloBeKa. MeToabl M3Y4eHHs aHTPOIOrEHE3a.
CxoncTBa M pa3nuuus 4Ye€lIOBEKa U JKUBOTHBIX.
Cucrematnueckoe I0JIOKEHUE 4eJI0BEKa.
JBmwxyme cuibl ((hakTopel) aHTPONOTeHe3a.

HacnencrBennas WU3MEHYHUBOCTD U
ecTecTBeHHbIN 0TOOp. OOmecTBeHHbI 00pa3
KU3HU,  W3TOTOBJICHME  OpyAMH  Tpyla,
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MBIIIIJICHUEC, PCYb

HpaKTI/I‘leCKOC 3aHATHE

CamocrosiTesbHasi padora

1,2,3

Tema 7.3.
OcHOBHBIE
cTaanu
9BOJIIOIUH
yeaoBeKa

Conepkanue ydaeOHOTO MaTepuaia

OCHOBHBIE CTa/IMU U BETBU 3BOJIIOLIMM YEJIOBEKA:
aBcTpasonuTeky, Yenosek ymenslid, YemoBek
npsAMOXO i, YenoBeK HeaHIepPTAIbCKUM,
UYenoBek  pa3syMHBI  COBPEMEHHOIO  THIIA.
Haxonku  WCKOMaeMbIX  OCTaHKOB,  BpeMs
CyLIECTBOBaHMs, o00JacTb pacnpoCTpaHEHMUs,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE PACHI:
€BpOTIEOHTHAS (eBpaswuiickas), Herpo-
aBCTpaJIONIHAA (3xBaTOpHUANbHAA),
MOHTOJIOUTHAS (a3uarcko-aMepuKaHCKas).
UepTel npuCHOcOOJEHHOCTH MpeCTaBUTENEH
YeJIOBEYECKUX pac K YCIOBUSAM CYLIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kputuka pacuzma

HpaKTI/I‘IeCKOC 3aHsATHE

No 10 «Bpemst u myTu paccesieHusl 4eJI0BeKa 1o
IJIaHeTe»

nwin «[IpucrnocoOneHHOCTh YenoBeKa K pa3HbIM
yCIIOBUSAM cpeabl. BnusiHue reorpaduueckoit
cpenbl  Ha  MOPQOJOTHIO U (UZHOJIOTHIO
YyeoBeKa» (Ha BBIOOD MPEroaBaTesisi)

CamocTosiTesibHast padora

1,2,3

Pa3znes 8. Opranusmspl 1 OKpy:Kaouias cpeaa

Tema 8.1.
OKOI0THSI
Kak Hayka. CpeJibl
JKU3HU.
DKOJIOTHYECKHE
(hakTopsI

Coneprxanue yueOHOTO MaTepuraa

OKoIoTHA Kak HayKa. 3a1[aq1/1 H pa3acibl
OKOJIOTHNH. MeTOI[BI OKOJIOT'HYCCKUX
I/ICCJ'IG,HOBaHI/II‘/'I. DKOJIOTHYECKOE MHPOBO33PCHUC
COBPEMCHHOI'O  YCJIOBCKA. CpeI[I)I oOuTaHus
OPraHnu3MoB: BOJHasd, HAa3€MHO-BO3AYyIIHasd,

MOYBEHHAs, BHYTPUOpPraHU3MEHHAsI.
Okonorudeckne  Qaktopel. Kmaccudukanus
9KOJIOTHUECKUX  (aKTOpoB:  aOMOTHUYECKHE,

OuoTHUYECKHME U aHTponoreHHsle. JleWcTBue
9KOJIOTUYECKUX ¢bakTopoB Ha
OpraHu3Mbl. AOMOTHUYECKHE  (aKTOpbI:  CBET,
TEMIIEPATYpPA, BIAXHOCTb. DOTONEPHOIU3M.
[Ipucnocobnennss OpraHU3MOB K JAEHCTBUIO
abuoTnueckux  QaxkTopoB.  buonoruueckue
putMbl.  buotmdeckue  ¢aktopel.  Bumsl
OMOTHYECKUX B3aWMOJICHCTBUN: KOHKYpPEHIUS,
XHUIHUYECTBO. [Tapasutusm, MYTyaIu3M,
KOMMEHCaJIN3M (KBapTUPAHCTBO,
HaxJIeOHMYECTBO), aMEHCAJIM3M, HEeUTpaau3M.
3HayeHne OMOTHMYECKUX B3aUMOJEHCTBUU JUIS
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CYLLIECTBOBAHUA OpPraHU3MOB B IIPUPOJHBIX
cooO1ecTBax

HpaKTI/I‘leCKOC 3aHsATHE

CamocrosiTesibHasi padora

1,23

Tema 8.2.
OKOJIOTHYECKHE
XapaKTePUCTUKH
MO YJISITTAH

Conepikanue ydaeOHOro MaTepuaia

DKOJIOTUYECKHE XapaKTEPUCTUKHU IOMYJISIIUH.
OcHoBHbIE IIOKA3aTeNH MO YJISALIAN:
YUCIICHHOCTb, IIJIOTHOCTB, PO /1aeMOCTb,
CMEPTHOCTb, MPUPOCT, Mmurpauus. JIuHamumka
YUCJICHHOCTH IOMYJIALMY U €€ peryisinus

HpaKTI/I‘IeCKOC 3aHATHE

Ne 11 «IIoxcyéTr MIIOTHOCTH MOMYJIALMM pa3HbIX
BUJIOB PACTEHUI»

CamocrosiTeIbHasA paﬁoTa

12,3

Paszgen 9. CooO1ue

CTBa U IKOJOIrHIY¢CKHUE€ CUCTEMBbI

Tema 9.1.
Coo0miecTBa
OpPraHu3MoOB,
SKOCHUCTEMBI

Conepkanue yaeOHOTo MaTepuaia

Coo0mecTBo OpraHU3MOB —  OHOIIEHO3.
CtpykTyphl OouoreHo3a: BHUIOBas,
MIPOCTPAHCTBEHHAsA, Tpoduueckas (MHILEBas).
Buapi-nomunautel. CBs3u B OHOLIEHO3E.
DKOJIOTUYECKHUE CUCTEMBI (3KOCUCTEMBI).
ITouatue 00 »3KocucreMe U OHOrEOIEHO3E.
OYHKIIMOHATBLHBIE KOMIIOHEHTBI JKOCHCTEMBI:
MIPOAYIICHTHI, KOHCYMEHTHI, PEeIYyIEHTHI.
KpyroBopoT BemecTs ¥ TMOTOK DJHEPTHH B
skocucteMe. Tpodudeckue (MuieBble) YPOBHHU
skocucteMsl. [Inmesrie nemm u cetu. OCHOBHEIC
nokasareinu 9KOCHUCTEMBIL: ouomMacca,
MIPOAYKITHS. OKOJIOTHYECKHE MAPaMU/IBI:
MPOAYKIIUH, YACIEHHOCTH, OoMacchl. CBOMCTBA
9KOCHUCTEM: YCTOWYHUBOCTb, CaMOPETYJISIIHS,
paszButue. Cykueccus.

IIpakTHYeckoe 3aHsATHE

CamocrosiTesibHas padoTa

1,2,3

Tema 9.2.
IIpuponusie
SKOCHUCTEMBI

Copepxanue yueOHOro Marepuala

[Ipupoanbie SKOCUCTEMBL. DKOCHUCTEMBI pEK U
03€p. Dkocucrema XBOMHOTO W
UIMPOKOJIUCTBEHHOTO  Jieca. AHTPOTIOTCHHbBIE
KOCUCTEMBI. ATPO3IKOCHCTEMBI.
VYpboskocucTemsl. bronornueckoe u
XO3SIIICTBEHHOE 3HAYEHUE arpodKOCUCTEM U
ypooskocucteMm. buopasHooOpaszue kak ¢akTop
YCTOMYUBOCTH KOCHCTEM. Coxpanenue
OMOJIOTHYECKOT0 pa3HooOpa3us Ha 3emie

IIpakTHYecKoe 3aHATHE

CamocrositesbHasi padora

1,2,3

Tema 9.3.
buocdepa —
rjio0anpHas

CopepxaHue yueOHOTo MaTepuala

Yuenne B. W. Bepnaackoro o Ouocdepe.
I'panunel, coctaB U CcTpykTypa Ouocdepsl.
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IKOCHUCTEMA Xusoe BemiectBo u ero GpyHKuH. OcoOEHHOCTH
3emun ouochepsl Kak  TIIOOATBHOW  AKOCUCTEMEI.
JluHaMu4eckoe paBHOBecHE M oOpaTHasi CBs3b B
ouocdepe. KpyroBopoTsr BEIIIECTB u
OMOTEOXUMHUYECKUE IIUKJTBI AIIEMEHTOB
(yrnepona, asorta). 30HAJBHOCTH OHOC(EPBHI.
OcHOBHBIE OMOMBI CYIITN
IIpakTHyecKkoe 3aHATHE -
CamocrosiTejibHas padoTa 1,2,3
Tema 9.4. IIpogeccuonanbuo OPHEHTHPOBAaHHOE -
Brusiaue cojep:kaHue  (coaep:kaHue  NPHUKJIATHOTO
AQHTPOTIOIE€HHBIX | MOYJIsl)
(akTopoB Ha UYenoBeuecTBo B o6uocgepe 3emun.
ouochepy AHTpOTIOTEHHBIE HW3MEHEeHusi B Ouocdepe.
I'moGanbHbIE 9KOJIOTUYECKUE MPOOJIEMBI.
CocymiecTBOBaHHE TPHUPOJBI M YEJIOBEYECTBA.
Coxpanenne OuopazHooOpa3usi Kak OCHOBa
YCTOMYHBOCTH onocdepsr. OcHoBa
palMOHAIFHOTO  YIPABJICHUS  TPHUPOJHBIMU
pecypcaMu W WX HCHOJdb30BaHUe. JlocTmkeHus
OMOJIOTHH U OXpaHa MPUPOIbI
IIpakTHyeckoe 3aHsITHE -
Neo 12 «OTx0/161 TPOU3BOACTBA»
W «JKOoJIOTHYECKHE aCTEKThI
npodeccuoHaAIbHOM 1eATEIbHOCTH
umn  «[Ipodunaktuka  nmpodeccruoHaTbHBIX
3a00JIeBaHUIT»
i «BnusiHue mpon3BOACTBEHHBIX (PAaKTOPOB HA
OpraHu3M 4eJIoBeKa» (Ha BRIOOD MpernogaBaTes)
CamocrosiTeJibHasi padoTa 1,2,3
Tema 9.5. IIpodeccuonanbHo OPHMEHTHPOBAaHHOE -
Biusguune couep:kaHue  (coaep:kaHue  NMPHKJIIATHOIO
COILIMAJIbHO- MOJYJIs1)
DKOJIOTUYECKUX | 370poBbe W e€ro cocraBisiomme. DakTopsl,
(dakTopoB Ha MOJIOKUTEITFHO W OTPHIIATEIIFHO BIUSIONIAE HA
310pOBbE opranusM uyenoBeka. IIpoOneMa TEXHOTEHHBIX
YelnoBeKa BO3/ICHCTBUI Ha 3JI0POBbE YeloBeKa

(SJ'IeKTpOMaFHI/ITHHC I10JIA, ObITOBas XHUMHUA,
H30BITOYHBIE [TYMBI, paauanus n T. H.).
A,Z[aHTaLII/IH OpraHnsMa 4YcCJIOBCKa K (1)aKTOpaM

OKpYy’Karolen Cpe/ibl. [TpuHUIMTIBL
(dhopmupoBaHus 3J10pOBbecOeperaromiero
noeacHus.  dusznueckas  aKTUBHOCTb U
310pPOBBE. buoxumuueckue aCIIEKThI

PallMOHAJIBHOT'O IMUTAHUA

IIpakTHYecKoe 3aHATHE

JIabopaTOopHBIE 3aHATHS:

Ne 3 «YMcTBEeHHas pabOTOCTIOCOOHOCThY

win  «BrnusHue abuoTHuecKkuX (HaKTOPOB Ha
4enoBeKa» (B Ka4eCTBE TPUTTEPOB, CHUIKAIOIIUX
paboToCTIOCOOHOCTh,  MCTONB30BaTh  YCIOBUS
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OCYIIIECTBIICHHS npoQecCHOHATBHOM
JEATENILHOCTH: LIyM, TeMIeparypa, (pundeckast
Harpyska u T.JI.)

CamocrosiTesbHasi padora

1,23

Pa3nea 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHHU

Tema 10.1.
Cenexuus
KaK HayKa u
mporecc

Conepkanue ydaeOHOro MaTepuaia

Cenexuusi Kak Hayka M Ipolecc. 3apoKICHUE
CeICKIMM M AoMecTHKaumsa. Yuenue H. H.
BapwioBa o0 1meHTpax MHOrooOpasuss U
MIPOUCXOKICHUS KYJIbTYPHBIX pacTeHuit.
LleHTpBI MPOUCXOKICHUS JTOMAIITHUX YKUBOTHBIX.
Copt, mopona, mramMMm. COBpEMEHHBIE METOJIbI
CEJICKIIUH. MaccoBbrit
W UHIUBUIYaTbHBIH OTOOpPHI B  CEJIEKIIUU
pacTeHUid u KUBOTHBIX. OIllEHKa 53KCTEphepa.
bnuskopoacTeeHHOE CKpEILIMBAaHUE -
uHOpuauHr. Yucras swmnHusg. CkpemuBaHUe
9uCThIX JuHUU. [erepos3uc, wimm rTUOpUAHAS
cuna.  HeponactBeHHoe — ckpemuBaHue — —
ayropuauar. OtnanéHHas THOpuUaM3anus U e
YCIIEXH. HckyccTBeHHBIM ~ MyTareHes W
MOJIy4E€HHE IIOJIUTIIIONIOB. Joctmkenus
CEJICKIINH pacTeHui, JKUBOTHBIX u
MHUKPOOPraHU3MOB

IIpakTHYeckoe 3aHATHE

CamocTosiTesibHasi padboTa

1,2,3

Tema 10.2.
OCHOBEI
OMOTEXHOJIOTHHA

Coneprxanme yaeOHOTO MaTepuaa

buotexHonoruss Kak OTpacip IMPOM3BOJCTBA.
T'ennasa WHXXEHEPUSL. OTanel CO3JaHusA
pekomOunantHon  JIHK w  TpaHcreHHbIX
OpraHU3MOB. Kierounas WHXEHEpUSL.
Kiierounsle  KynbTypbl.  MHKpPOKIOHAIBHOE
pPa3MHOXKEHHE pacTeHui. KiionupoBanue
BBICOKOITPOJTYKTUBHBIX ~CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. OKOJIOTMYECKHE U 3TUYECKHE
pOoOIEeMBI. I'MO - TeHETUYECKU
MOIU(PHUIIMPOBAHHBIEC OPTAHU3MBI.

IlpakTH4eckoe 3aHsTHE

CamocrosiTesibHas padoTa

1,2,3

Tema 10.3.
buotexnonorun
B JKH3HU U
npogeccun

IIpodeccuonanbno OPHEHTHPOBAHHOE
coaep:xkaHue  (cojep:kaHMe  NPHUKJIATHOIO
MOYJIs1)

OCHOBHEIE HarpaBlIeHUS COBpPEMEHHOM
OMOTEXHOJIOTUU B npoheccuoHaIbHOM
JIEATEIIbHOCTH YyeJIoBeKa. Mertoapl
ouorexHonornd. OOBEKTHI  OHMOTEXHOJIOTHH.
OTHKa OHMOTEXHOJIOTHYECKUX
M TEHETHYECKUX DdKcrmepuMeHToB. llpaBuna
IMOHCKAa U aHaIM3a OMO3KO0JIOrHYECKOI
uHpopMaluu

W3 pa3IMYHBIX UCTOYHUKOB (HaydHas U y4eOHO-
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Hay4Has JIATEparypa, CpEeACTBA MacCOBOHU
uHpopmanuu, cetb IHTEpHET U apyrue)

HpaKTI/I‘leCKOC 3aHATHE

Ne 13 Keiicel Ha aHanmm3 wWHPOPMAIMH O
Hay4HBIX JTOCTHXKCHUSX B obnactu
TEHETUYECKHUX TEXHOJIOTUH, KJIETOYHOU
WHXXEHEPHUH, TUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3Bammra  keiica:  mpeacTaBiIeHUE
pe3ynbTaTOB PEIICHHUS KEMCOB (BBICTYIUICHHE C
IIpe3eHTale)

CamocrosiTesibHas padoTa 1,2,3
Pa3nes 11. Pemienne keiicoB B 00,1aCTH OMOTEXHOJIOTHil
Tema 11.1.1. IIpogeccuonanbuo OPHEHTHPOBAaHHOE -
buotexHonorun | coaep:kaHue  (coaepikaHue  NMPHKJIATHOTO
B MO/1YJIfA)
IIPOMBIIIJIEHHOCT | Pa3BuTHE MPOMBINUIEHHON OMOTEXHOJIOTUN U ee
" MIPUMEHEHHE B )KM3HH YeJIOBEKa, IOUCK U aHaJIN3
nHQOpMalMM W3  PA3IUYHBIX  HUCTOYHUKOB
(HayuHas u  ydeOHO-HaydHas JUTepaTypa,
cpeacTBa  MaccoBo  mHpOpManuu, — CeTh
WutepHer u apyrue)
IIpakTHYecKue 3aHATHS -
Ne 15 Keticei Ha ananu3 wuHPOpPMAUUA O
Pa3BUTHUU TPOMBIIIICHHONW OWOTEXHOJOTHUH (TIO
MHUHH-TPYIITIaM).
Ne 16  3ammra  Kekca: MpPeNCTaBICHUE
PE3yNbTaTOB pEIIEHUs] KeWCOB (BBICTYILIEHUE C
MIPE3CHTAIHCH )
CamocrosiTesibHasi padoTa 1,2,3
Tema 11.1.2. IIpogeccuonanbuo OPHEHTHPOBAHHOE -
CoruaibHO- couep:kaHue  (comepskaHue  NMPHKJIATHOTO
THYECKUE MOJLY/JIs1)
aCTEKThI DTUYeCcKUe acleKThl pa3BUTHs OMOTEXHOJIOTHI U
OMOTEXHOJOTUI | MPUMEHEHWE WX B JKU3HU 4YeJIOBEKa, IOMCK
U aHanu3 uHOpMaLMKU U3 PA3IUYHBIX
HUCTOYHUKOB (HayyHas ¥  y4yeOHO-Hay4yHas
IuTepaTypa, CpelcTBa MaccoBOW HMH(OpMAIUH,
ceTh VIHTEepHET U npyrue)
IlpakTHYecKkune 3aHATHSA -
Ne 15 Keiicet Ha ananu3 wuHpoOpMau o0
ATHUYECKUX AacCMeKTaX Pa3BUTHs OUOTEXHOJOTHUI
(Mo MMHHU-TpyHIaM).
Ne 16 3ammra kelica: IpeAcTaBIECHUE
pe3yiabTaTOB pPELIeHUs] KEeHCOB (BBICTYIJIEHHE C
TIpe3eHTAaINei )
CamocrosiTesibHas padoTa 1,2,3
Tema 11.1.3. IIpodeccuonanbuo OPHEHTHPOBAHHOE -
bruoTtexHonorun | cogep:kaHue  (coaepikaHue  NPHKJIATHOIO
U TEXHUYECKHE | MOIYJIsi)
CHCTEMBI PazButune OHMOTEXHOJNOTHH C TPUMEHEHUEM
TEXHUYECKUX CHCTEM (OmoumxeHepus,
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ouonHpopmaTrka, OMOHUKA) U WX MPUMEHEHHE
B OKM3HM 4eJOBEKa, TMOWCK W  aHau3
uHQopMalMK W3  PA3IUYHBIX  UCTOYHUKOB
(Hayunas wu  ydeOHO-HAaydHas JHUTEpaTypa,
cpeacTBa  MaccoBoil  MH(OpMaLUH,  CETh
Wurtepuer u apyrue)

HpaRTuquRne 3aHATUSA

Ne 15 Keiicel Ha aHanu3 uHPOpPMALMH O
pa3BUTHH  OMOTEXHOJIOTHH ¢ TpPUMEHEHHEM
TEXHUYECKUX CUCTEM (110 MUHU-TPYIIIAM).

Ne 16 3ammra  keiica:  mpeacTaBiIeHUE
pe3yJbTaTOB pElIEHUsI KEWCOB (BBICTYILIEHUE C
MIPE3CHTAIINECH)

CamocrosTeIbHAasA paﬁoTa

12,3

Bcero:

72
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3. YCJOBUA  PEAJIM3AIIMMA  TPOI'PAMMBI  YUEBHOU
JAUCIHUIIJIMHBI YII.10 BUOJOI'UA

3.1. MarepuanbHO-TeXHUYECKOE 00ecreueHne

Peanuzauus nucuuiuHel TpedyeT Hanuuus yueOHoro kabuHeta «buosorumy.

Kabuner «buosnorumny, OCHAIIICHHBIN 000py1I0BaHUEM CTOJI
JEMOHCTPAIMOHHBIN (C PAaKOBUHOM, MOJABOJAKON U OTBEICHUEM BOJIbI, CAHTEXHUKOM,
ANEKTPUUYECKUMHU  PO3ETKaMM, AaBTOMAaTaMH aBAPUHWHOTO OTKJIIOYEHHUS TOKa),
71a00paTOPHBIA OCTPOBHOM CTOJ (IBYXCTOPOHHHH, C 3alllUTHBIM, XHUMOCTONKUM
U TEPMOCTOMKHM TMOKPBITUEM, HAJCTOJIBEM, C MOJCBETKON U DIJIEKTPUUYECKUMU
pO3eTKaMHU, MOJBOAKON U OTBEJICHHEM BOJbl U CAHTEXHUKOM), CTYN J1a0OpaTOpHBIM
MIOBOPOTHBIH, PETYJIUPYEMBII TIO BBICOTE.

Texuuueckue cpeacta 00ydeHHs:

3aHATHS TPOBOAATCS B Yy4eOHOM ayAMTOPUM U KOMIIBIOTEPHOM KJjacce,
OCHAILIEHHBIX ~HEOOXOJUMBIM  Y4€OHBIM, METOIUYECKUM, HH(POPMALMOHHBIM,
IPOrpaMMHBIM 00ECTICUEHHUEM.

3.2. Hudopmarmonnoe odbecrieueHrue 00yueHus
[lepeueHr y4eOHBIX U3JAHUH, WHTEPHET — PECYPCOB, JOTIOTHUTEIHHOU
JUTEPaTypHI.

OcHOBHBIC HCTOYHHMKHU:

1. buonorusi: ydeOHMK U TPAKTHKYM JUIsI CPEAHETO MPOQPECCUOHATBHOTO
obpazopanus / B. H. SIpeirun [u np.] ; mox penaknueii B. H. Speiruna. — 2-e u3a. —
MockBa : WMzmarensctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonanpHoe
obopazoBanue). — ISBN 978-5-534-09603-3. — TekcT : »2JIEKTpOHHBIA //
OO6pazoBaTtenbHas matgopma Opaiit [caliT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1.

JlonoiHNTEIbHbIE HCTOYHUKH:

1. O6yxoB, JI. K. buonorus: xieTku W TKaHU : y4eOHOE TocoOWe IS
cpeanero npodec-cuonanbHOro obpaszosanus / JI. K. O6yxos, B. H. Kupuienkosa.
— 3-e u3n., nmepepad. u mon. — Mocksa: UznarenscTBo FOpaiit, 2024, — 358 ¢. —
(ITpodpeccuonanpuoe obOpazoBanme). — ISBN 978-5-534-07499-4. — Texker
anexkTpoHHbI // OOpa3oBatenvHas matdopma IOpaitt [caiit] — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336
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4, KOHTPOJIb M OILEHKA PE3YJIIBTATOB OCBOEHUA
JUCHUIIJIMHBI YI1.10 BUOJIOT'UA

Kontpons u olieHKa pe3yiabTaTOB OCBOCHUSI Yy4€OHOW AMCITUTLIMHBI
OCYIIECTBIISICTCS TIPETIOIaBaTEIEM B MPOIIECCE MPOBEICHUS TPAKTUICCKUX 3aHATUN H
7a00paTOpHBIX PabOT, TECTUPOBAHMs, a TaKKE BBIMOJHEHUS OO0yYaloImUMUCS
WHIUBUIYabHBIX 3aJaHUH, IIPOSKTOB, UCCIICIOBAHUN.

Oob6masi/mpodeccuonanbHast Pa3znen/Tema Tun oneHoYHbIX
KOMMEeTEeHIHSA MeponpusiTUs
OK 01. Bsibupare cnoco0br | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcyxaeHre 1O BOMPOCAM
peiieHus 3amaq | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | AeKOUH
npoecCuoHAIBHON 8.1, 8.2, 9.1-9.3, Pa3zpaboTka rinoccapus

ACATENBHOCTH MPUMEHNTENBHO | g 411 /0 9 5[T-0/c, 10.1, 3amoaHeHHEe  CPaBHUTEIIBHBIX
K pa3jIM9IHBIM KOHTEKCTaM TaOIHII

TectupoBanue

VYerHbIl onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMeHTOB, OHOJOTrHYECKON
TEPMHUHOJIOTHH U CUMBOJIMKH
NunuBunyanbHas
caMmocTosiTeNnbHas paboTa
[IpencraBienune pe3ynbTaTOB
MPaKTUYECKUX PadboT
KonTtposbHbIe paboThI

3ammuTa TBOPYECKUX padoT

10.2, 10.31-o/c, 11.1I1-0/c

3amura WHIUBHUYaJbHBIX
MIPOEKTOB
Brinonnenue 3aJa”Hui
IPOMEXKYTOUHOM aTTecTaluu
OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi IUCKYCCHUS TIO
COBPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIIpocaM JIEKLIUH
IIOHMCKa, dHaJIn3a 7_1_7_3’ 8.1, 8.2, 9.1-9.3, Pa3pa60TKa MEHTAJILHOU
u MHTEPNPETANH | g AT o/ 9 5TT-0/c, 10.1, | K2PTBl B MHHH rpynnax
uHpopmanuu, Brimonnenue u 3anuTa
u nH(pOpPMaITMOHHBIE 10.2, 10.311-0/c, 11.11I-0/c J1a00paTOPHBIX padoOT
TEXHOJIOTUH JUIsl BBINOJIHEHUS [IpencraBienue pe3ylnbTaToOB
3a/a4 npodeccruoHaIbHON MPAKTHYECKUX padboT
JeSITeNbHOCTH [IpencraBnenue YCTHBIX
COOOLIECHUI C Tpe3eHTalueH,
MOJTOTOBJICHHBIX MO TEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
MpernoaBaTesieM
OK 04. O¢¢extuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cykxaeHue 1O  BOIpoOcam
B3aMMO/ICHCTBOBAT u | 43,51-54,6.1-6.3, 7.1-7.3, | ICKUUH
paboTatb B KOJUICKTHBE H | g 1, 8.2, 0.1-9.3, | IlpencraBnenne  pesynabraton
KOMaH/Ie 9.4-o/c, 9.5TI-ofc, 10.1, | MPAKTHYECKIX pabot

3aH_II/ITa TBOPUYCCKHX pa60T
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10.2, 10.311-0/c, 11.111-0/c

OK 07. CoJieiicTBOBaTh
COXPaHEHUIO OKpYKaromei
CpeIbl, pecypcocOepexeHHIO,
MIPUMEHSTh 3HAHUS
00  W3MCHEHUH KJINMaTa,
MIPUHIIUIIBI OepeKITMBOTO
npou3BoACTBa,  3(pdexkTnBHO
JICUCTBOBATh

B UPE3BBIYANHBIX CUTYALMIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4IT-o/c, 9.5IT-o/c, 10.1,
10.2, 10.311-0/c, 11.111-0/c

3amura WH/IUBUYaITbHBIX
IIPOEKTOB

OO6cyxaeHue 1O  BOIpOcaMm
JEKIUU

Pa3paboTka rioccapus
3anogHeHUEe  CpPaBHUTENBHBIX
TabnL

TectupoBanue

VYerHbIi onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIMKI
NunuBunyanbHas
camocTosiTeNnbHas padboTa
[IpencraBienue pe3ylbTaTOB
MPAKTUYECKUX padoT
KoHnTpoasHabie paboThl

3ammuTa TBOPYECKUX paboT

3ammTa WHIUBUTYaJTbHBIX
MIPOEKTOB
Brmosmaenne 3aJaHuH

MIPOMEKYTOUYHOM aTTECTANKI

28



