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1. O60mas xapakrepucTtuka padoueii mporpaMmMsl 0011e00pa3oBaTeJbHOMI
TUCHMILTHHBI

1.1  Mecro AUCHUILINHBI B CTPYKTYpe oOpa3oBarebHoii nporpamme CIIO

OOmeobpa3oBarenbHas AucuuIuinHA «buonorus» wu3y4yaercs Ha 0a30BOM YpOBHE B
0011eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJIaHa OCHOBHOM MPOQecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammsel cneruanbHocTH 40.02.04 Opucnpynenuus. TpynoemMkocTs quctumiinHel «buomaorus»
Ha 6a30BOM ypOBHE COCTaBIISICT 72 Jaca.

[IpodeccronambHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE PEaTU3yeTcsl B MPUKIIAIHOM MOTyIe (pa3ien
5 «buonorust B xu3HU») mia cnenuanbHocTH 40.02.04 IOpucnpyneHius Ha maTepuale KeHcos,
CBSI3aHHBIX C aHAJIN30M MHGOpPMALUM O Pa3BUTHM M NPUMEHEHUU OUOTEXHOJIOTHH IO OTPaCIsIM
Oyay1ei npodeccuoHanbHOMN 1eATeTbHOCTH 00yJarOINXCs.

1.2 ]_le.]]b " IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS TUCIHUILIMHDBI:

Heab: QopmupoBanue y CTYIEHTOB TMPEACTABICHUS O CTPYKTYPHO-(YHKIMOHAIBHOM
OpraHM3allMy >KUBBIX CHCTEM pa3HOTO paHra KaK OCHOBBI TNPUHSATHS PEIICHUH B OTHOLICHUH
00BEKTOB )KMBOW PUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3apaum:

1) chopmupoBaTh NMOHMMAaHHE CTPOCHHUS, MHOTOOOpa3usi U OCOOEHHOCTEH MKUBBIX CHUCTEM
pPa3HOTO YpPOBHSI OpraHM3alMM, 3aKOHOMEPHOCTEH MPOTEKaHHs OHOJOTHYECKHX IPOIECCOB H
SABJIIGHUH B OKpYXKalIlel cpene, IEJIOCTHOM HAyyHOW KapTUHBI MHpPa, B3aUMOCBSI3U U
B3alMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHS ONPENENATh KHBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH HAONIIONCHUS 3a
9KOCHUCTEMaMHM IS BBISIBJICHUS €CTECTBEHHBIX M AHTPONOTE€HHBIX M3MEHEHHM, WHTEPIPETUPOBAThH
pe3yabTaThI HaOII0ICHUH,

3) copMupoBaTh HABBIKM MPOBEICHUS MPOCTEHIIUX OMOJOTMUECKHX IKCIIEPUMEHTATbHBIX
HCCIIEIOBaHUM ¢ coOMI0ieHneM TpaBuil 0e30MacHoro oopaieHusi ¢ 00beKTaMu U 000PYJOBAHHUEM;

4) pa3BUTh yMEHUSA UCIOIB30BaTh HMHQPOpPMAIMIO OHUOJOTMYECKOTO  XapakTepa U3
pa3IUYHBIX HWCTOYHHUKOB;

5) chopmupoBaTh yMEHHSI IPOTHO3UPOBATH MOCTEACTBUS CBOCH AEATEIbHOCTH IO OTHOIIEHUIO
K OKpY’Karollel cpene, CoOCTBEHHOMY 3/I0pOBbIO; 0OOCHOBBIBATh U COOJIIOATh MEpbI MPO(UITAKTUKH
3a00JIeBaHUH.

6) chopmupoBaTh TOHUMaHUE 3HAYUMOCTH JIOCTHKEHUN OMOJIOTMUECKONW HAYKU U TEXHOJIOTHI B
MPAKTUYECKONH JEeATENIbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHA.



1.2.1 IInanupyemble pe3yJbTaThl 0CBOCHHS 0011€00pa30BaTeIbHON IUCHMIIJIMHBI B

cootBeTcTBHH ¢ PI'OC CIIO u Ha ocauoBe ®PI'OC COO.

Koa un
HAHMEHOBaHHE
(¢popmupyembIX
KOMIIeTeHIu i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCHUIIJINHBI

Oo0mrue

III/ICIII/IH.]II/IHapHLIe

OK 01. Beibupats
CIOCOOBI PeIICHUs
3a1a4
npodeccnoHaTBEHOMI
AEATEILHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM

KOHTCKCTaM

B yactu TpyZ10BOr0 BOCIIMTAHUM:

- TOTOBHOCTb K TPYZy, OCO3HaHHE
[IEHHOCTH MacTEepPCTBa, TPYI0JIt00uE;

- HHTEPEC K Pa3InYHbIM chepam
po(ecCHOHATLHOM IS TEIILHOCTH,
OBnajicHUe YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMMU:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CAaMOCTOATENIBHO (pOPMYyITUPOBATH U
aKTyaJIn3UpoBaTh NPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHABIIMBATh CYIIECTBEHHBINA MTPU3HAK
WJIA OCHOBAHHUE JIJIsl CPABHEHUS,
KJIaCCU(UKAIUU U 00O0OIICHNUS;

- OTIPENICISTD LENHU ACATEIIEHOCTH, 3a/1a4
napaMeTpsl U KATETOPHH U3 IOCTHIKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B pACCMATPUBACMBIX
SIBIICHUSIX

-BHOCUTBH KOPPEKTUBHI B JICATEIIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
IEJISIM, OIIEHUBATh PUCKHU TIOCIIECTBHIA
JeSITEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU
pEeIIeHNH KU3HEHHBIX MPOOIeM

0) 6a30BBIE UCCIIEIOBATEILCKUE ICHCTBUS:
- BIIAJICTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKOM U IMPOEKTHOMN
JESITEIbHOCTH, HaBBIKAMU Pa3pelieHus
npobiem;

- BBISIBIISITH IPUYMHHO-CJIC/ICTBEHHBIC
CBSI3M U aKTyallM3UpPOBATh 33/1a4y,
BBIIBUTATh TUIIOTE3Y €€ PeIeHus,
HAXOJUTh apTyMEHTHI AJIs JOKa3aTeIbCTBA
CBOMX YTBEpXKICHUI, 3a]aBaTh MapaMeTphl
U KPUTEPUU PEIICHHUS,

CdopmupoBaHHOCTH 3HAHUN O MECTE U
poJu OUOJIOTHH B CUCTEME HAYYHOTO
3HaHUS; PYHKIMOHATBHOM
IPaMOTHOCTH Ye€JIOBeKa JIJIsl pelIeHHUS
JKU3HEHHBIX IIp0o0JIeM;
c(OpPMUPOBAHHOCTH YMEHUS
pacKpbIBaTh COJIEPIKAHNE
OCHOBOMOJIArarIux ONOIOTHYECKUX
TEPMHUHOB U TIOHATUMN: KHU3Hb, KICTKA,
TKaHb, OpraH, OpraHu3M, BUJI,
MOMYJISALINSL, SKOCUCTEMA, OMOIIEHO3,
ounocdepa; merabonusm (0OMeH
BELIECTB U [IPEBPALEHUE SHEPTUN),
roMeocTas (caMoperyJsius),
OunocuHTe3 OeJKa, CTPYKTYpHas
OpraHM3aIlys )KUBBIX CUCTEM,
JUCKPETHOCTh, CAMOPETYJISLUS,
CaMOBOCITPOU3BE/ICHUE
(peripoaykiusi), HaCIEACTBEHHOCTD,
M3MEHYUBOCTh, SHEPr03aBUCUMOCTb,
POCT U pa3BUTHE, yPOBHEBAs
OpraHu3aIus;

c(OpPMUPOBAHHOCTh YMEHUS
pacKpbIBaTh COJIEPIKaHNE
OCHOBOMOJIararux OMoJI0rnYecKux
TEOPHUI U TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
SBOJIIOLIMOHHOM, MPOUCXOKICHUS
KU3HU U YEIOBEKa,
c(OpPMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOTIOJIATAIOIIHE
OMOJIOTMYECKHUE 3aKOHBI H
3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunosa, J. ['exkens,
®. Mronnepa, K. bapa), rpanuiist ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;
MPUOOpPETEHUE OIBITa TPUMEHEHUS
OCHOBHBIX METOJ/IOB HAYYHOTO
MO3HAHUS, UCIIOJIb3YEeMBIX B OMOJIOTHH:

HaGHIO,HeHI/IH 1 OIIMCaHUsA KUBBIX
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- aHAJIM3UPOBATH MOJyYEHHBIE B X0/I€
pelIeHus 3aJa4l pe3ybTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETb NIEPEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIacTH
KU3ZHEJEATEIIbHOCTH;

- YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpPEeIMETHBIX 00IacTel;

- BBIZIBUTATh HOBBIE UJICU, TIPEIaraTh
OpUTHHAJILHBIE MTOIXO0/IbI U PEIICHUS;
-CIIOCOOHOCTb UX MCIIOJIb30BAHUS B
MO3HABATENILHON U COIMAIbHOM MPAKTUKE

CHUCTEM, MPOLIECCOB U SIBIICHUM;
OpraHM3alMy U IPOBEICHUS
OHMOJIOrMYECKOro IKCIIEPUMEHTA,
BBI/IBI)KEHUS THIIOTE3, BBISBIICHUS
3aBHUCHUMOCTH MEX/y UCCIIEyeMbIMU
BEJIMYUHAMU, OOBSICHEHHUS
MOJIYYEHHBIX PE3yIbTaTOB U
(bopMyInupoBaHUS BEIBOJIOB

C MCIIOJIb30BaHUEM

HAay4YHBIX OHSATUNA, TEOPUHN U 3aKOHOB;
c(OpPMUPOBAHHOCTH YMEHUS BBIIICISTh
CYULIECTBEHHbIE PU3HAKU

BHUPYCOB, KJIIETOK TPOKAPUOT
9YKapuoT;

OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, BH/IOB, OMOT€OIIEHO30B U
HKOCHUCTEM; OCOOCHHOCTH TPOIIECCOB
0OMEeHa BEIIECTB ¥ MPEBPAIICHUS
SHEPTUHU B KJIETKE, POTOCUHTE3A,
TUTACTHYECKOTO U YHEPTETHYECKOTO
oOMeHa, XeMOCHHTE3a MUTO3a, Mei03a,
OILIOIOTBOPEHUS, PA3BUTHS U
Pa3MHOKECHUS WHIUBUIYAITBHOTO
pa3BUTHA OpraHu3Ma (OHTOI'eHEe3a),
O0pbOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOT'0 0TOOpA,
BH1000pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K
cpene oOuTaHus, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM,
AHTPOTIOTCHHBIX

W3MEHEHUH B AKOCUCTEMAX CBOEH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB
MpeBpalieHe YHepruu B onocdepe:
c(hOpMHUPOBAHHOCTh YMEHUS PEIIAThH
OMOJIOTHYECKHE 331a49H, COCTABIISATh
TCHOTUITUYICCKHIE CXEMBI CKPEIINBAHUS
JUTS. Pa3HBIX THIIOB HACIICIOBAHUS
MIPHU3HAKOB y OPTaHU3MOB, COCTABIISTh
CXEMBI TIepeHOCa BEIIECTB U DHEPTUH B
9KOCHCTEeMaXx (LIeJTU MUTAHUS,

MUIIEBBIE CETH)




OK.02. lcnonp30BaTh
COBpPEMEHHBIC
CpezcTBa MOUCKa,
aHaM3a u
WHTEPIPETAIINH,
nHpopManuu, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBITOJIHEHUS 3a/1a4
npodeCCHOHATLHON
JeSTEeITbHOCTH

- TOTOBHOCTh K aKTUBHOH JEATENHLHOCTH
TEXHOJIOTMYECKON U COIIMAIbHOMN
HaIpaBJIECHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO
JIeSITEIbHOCTE;

c(hOpMHUPOBAHHOCTHh YMEHU
KPUTHYECKH OIICHUBATh HH()OPMAITHIO
OMOJIOTUYECKOTO COJ/ICPIKAHUS,
BKITIOYAOIIYIO

TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMIHBIX
WCTOYHUKOB (CpEIICTBA MAaCCOBOM
uHpOpMAIINY, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl);

UHTEPIPETHPOBATH ITUICCKHE
aCIIeKThl COBPEMEHHBIX UCCIICIOBAHHIA
B

OMOJIOTHH, MEIUIINHE,
OMOTEXHOJIOTHH;

paccMaTpuBaTh rI00aTbHBIE
IKOJIOTHYECKHUE MPOOIIEMBI
COBPEMEHHOCTH, (pOpMUPOBATH

10 OTHOILICHHIO K HUM

COOCTBEHHYIO MTO3HUIIUIO;
c(hOpMUPOBAHHOCTh YMEHUH CO3/1aBATh
COOCTBCHHBIC MUCHMEHHbBIE U YCTHBIC
COOOIICHHUsT HA OCHOBE OMOJIOTHYECKOM
UH(POPMAIIMU 13 HECKOJIBKHX
HCTOYHHKOB, IPAMOTHO HMCIIOJIb30BaTh

MOHATUMHBIN anmapar OuoJorun

OK.04. D dexTBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B
KOJIJICKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAaMOOIIPEIETICHHUIO;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM IPOEKTHOM 1
COIIMAIbHOM JI€ATEIbHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU JCHCTBUSMH:

0) coBMeCTHas 1eATeTbHOCTb:

- IOHUMATh U UCTIOJH30BATh
MPEUMYIIECTBA KOMaHIHON U
UHAUBUAYAJIbHON paboThI;

- IPUHAMATH LIEJIA COBMECTHOM
JeATeTLHOCTH, OPTAaHU30BBIBATh U
KOOPJMHHUPOBATH IEUCTBUSA IO €€
JOCTHI)KEHHIO: COCTABJIATH TUIaH JEHCTBHH,
pacnpenensaTh pojau ¢ y4eTOM MHEHHI
Y4aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

-KOOPJIMHUPOBATH M BHIIUIOHATH paboTy B

npuoOpeTeHne ONbITa IPUMEHEHHS
OCHOBHBIX METO/I0B HAYYHOTO
MO3HAHUs, UCIIOJIb3YEMbIX B OMOJIOTUU:
HaOJIOACHUS M OMMCAHUS )KUBBIX
CHCTEM, MIPOLIECCOB U SBJICHUA;
OpTaHU3aIMH U TIPOBEICHHS
OMOJIOrMYECKOT0 IKCIIEPUMEHTA,
BBIJIBUKCHHUS THITOTE3, BBISBIICHHS
3aBHCUMOCTH MEX]Ty UCCIIEAYEMBIMHU
BEIIMYMHAMU, OOBSICHEHHUSI
MOJTyYCHHBIX Pe3yJIbTaTOB U
bopMynupoBaHus

BBIBOJIOB C HCITOJIb30BaHHEM HAYIHBIX

MTOHATUI, TEOPUI U 3aKOHOB




YCIIOBUAX PEATBHOTO, BAPTYAJILHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
-OCYIIECTRIISITh IO3UTUBHOE
CTPaTErMueCcKOe MOBECHUE B PA3IUYHBIX
CUTYAIIUAX, POSIBJISITH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM
OBjajicHue YHUBEPCAITbHBIMHU
PEryJIATHUBHBIMU JICHCTBUSIMU:

T') IPUHATHE ce0s U APYTHX JIHOJICH:
-IPUHUMATh MOTUBBI H apTyMEHTHI IPYTUX
JIIOJICH TP aHAJIU3€e PEe3yJIbTaTOB
JIEATENBHOCTH;

-[IPU3HABATh CBOE MIPABO M MPABO JIPYTHX
JIIOJIeH Ha OIINOKU;

-pa3BHBaTh CIIOCOOHOCTH MOHUMATh MHUP C
MO3UIUH JIPYTOr0 YeIIOBEKa

OK.07.
ColelicTBOBAaTh
COXpaHEHUIO
OKpY>KaroIen cpebl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHHUHU KIUMarTa,
TIPUHIIUITBI
OepexKIMBOTO
MIPOU3BOICTBA,

3G HEeKTUBHO
JICCTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSIX

B o0nacTi 5K0I0r14eCcKOro BOCIIMTAHMS:

- chopMHUPOBAHHOCTH IKOJIOTHIECCKOM
KYJbTYpbl, IOHUMAHUE BIUSHUS
COIMAJIbHO-?KOHOMHUYECKHUX MPOIIECCOB Ha
COCTOSIHUE MPUPOIHON U COIMATIbHOM
Cpe/ibl, OCO3HaHHE TII00aILHOTO XapaKTepa
AKOJIOTUYECKUX TTPOOIIEM;

- IUNITAHUPOBAHUE U OCYIIECTBIICHUE
JIEUCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJEN YCTOUUYUBOTO PAa3BUTHSL
YeJIOBEUECTRA;

AKTUBHOE HENPUHATHUE JICUCTBUN,
MPUHOCSIIMX BPEJ OKPYKAIOLIEN CPENE;

- YMEHUE MPOTHO3UPOBATH
HEOJIaronpusTHBIE SKOJIOTUYECKUE
MOCEACTBUS TPEATPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;
-paclIMpeHue ONbITa ACATETbHOCTH
AKOJIOTMYECKOW HAIIPaBJIECHHOCTH;
-OBJIaJIeHNE HAaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKON MMPOEKTHON 1
COIIMAIbHOHN NESITEILHOCTHA

c(OpPMUPOBAHHOCTH YMEHUS
MIPUMEHSATD MMOTYyYEHHbIE 3HAHUS IS
00BSACHEHHS OMOJIOTHYECKUX
MPOLECCOB U SIBICHUM, JIJIs1
MIPUHATHUS IPAKTUYECKUX PELICHUI B
MMOBCEHEBHOM JKH3HH C 1IEJIBIO
obecrieyeHnst 6€30IaCHOCTH CBOETO
3I0POBBS U 3[I0POBbSI OKPYKAIOLIUX
TroJIel, cOOI0IeHUS 3J0POBOTO
oOpasa KHU3HH, HOPM TPAaMOTHOTO
IIOBEJICHUS B

OKpY>Karollew NpUpOIHON Cpene;
IMOHHMaHUue HEOOXOUMOCTH
HUCIOIB30BAHUSA JOCTIKESHUHN
COBPEMEHHOM OMOJIOTHHU 1
OMOTEXHOJIOTHH JJIs1 paIlMOHAIBHOTO
MIPUPOIOTIOIB30BAHUS




2. CTpyKTypa H coaepxkaHue 001eodpa3oBaTe/IbHOH TUCHUIIIMHBI

2.1. O0béM TMCHUIIMHBI U BUAbI YUeOHOI padoThl

Bup yueOHoii paboTbl

O0BEM B yacax

IMPAKTUYCCKUE 3aHATUA

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 72

B T.4.

OcHoBHoOe cogepkaHue

B r.u.:

TEOpPEeTUYECKOe 00yUeHne 34
38

CamocrosiTesibHasi padoTa

IIpome:xxyrounass arrecranms 1 cemectp - UTO, 2 cemecTp —

3a4eT C OLeHKOM




2.2. TeMmaTu4yeCcKHUii IJIAH U COJIEPKAHNE JUCHUILTHHBI

HaumenoBaHue pa3jiesioB u
TeM

Conep:xxanue yuye0HOro marepuaja (0CHOBHOE U
npodeccuoHaILHO-OPUEHTHPOBAHHOE), J1A00PATOPHbIE U

NMPaKTHYECKHUe 3aHITHS, MPUKJIATHOH MOIY/Ib (IPH HAJTHYHH)

O0BéM yacoB

dopmMupyemblie
KOMIIeTeHIIHH

1

2

Pa3pnen 1. Kunerka - cTpykTypH

0-(pyHKIMOHAIbHAS eJUHULA KUBOTO

14

Tema 1.1.

OcHOBHOe co/iep:KaHue

Buonorns kak nayka. Oo0mas

TeopeaneCKoe oﬁyqe}me:

XapaKTEePUCTHKA KH3HH

CoBpemeHHbIe oTpaciu Onosorudyeckux 3HaHuil. CBsi3p OMOJIOTUH
C IpYyrUMH HayKaMu: Onoxumusi, Onopusnka, OMOHUKA,
renoreorpadus u 1p. Pons 1 Mecto Ononoruu B GOpMUPOBaAHUA
COBPEMEHHOM HAYYHOU KapTHHBI MHUpa. Y POBHH OPTaHHU3aLUN
xuBOM Marepun. O0IIas XapaKTepUCTHKA KU3HH, CBOMCTBA

JKUBBIX CUCTEM. XUMHUUYECKUH COCTAB KJIETOK

OK 02

Tema 1.2.

OcHoBHOE coaepKaHue

CTpyKTYpHO-QPYHKIIHOHATbHAS

TeopeTuquKoe oﬁyqelme:

OpraHusanus KJIE€TOK

Knerounas teopus (T. IlIBann, M. lneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOW TEOpUH. THUIIBI
KJIETOYHOW OpPraHn3aluu: NTPOKapUOTUYECKHUN U
SyKapuoTH4ecKuid. OAHOKIETOUYHBIE MHOTOKJIETOYHbIE
opranu3msl. CTpoeHne NpoKapruoTHIeCKo KieTku. CtpoeHune
9YKapuOTHYECKOHN KIETKH.

HexkneTounsie opmbl sxu3HH (BUPYCHI, bakTeprodari)

JlabopaTopHble 3aHATHS:

[TproOpeTeHue onbITa MPUMEHEHNUS TEXHUKH MHUKPOKOITUPOBAHUS
TP BBITIOJIHEHUU JTAOOPATOPHBIX padoT:
JIaGoparopHas

1. JTabopaTtopHnas pabota «CTpoeHHE KIETKH (PacTCHHUS,

KUBOTHBIE, TPUOBI) U KJIETOUHBIC BKIIOYCHHUS (Kpaxmal,
KapOTHHOUBI, XJIOPOILJIACTI, XPOMOILIACTHI)»
ITonroToBka MUKpoOIIpenapaToB, HAOIIOAEHUE C TOMOILBIO

OK 01
OK 02
OK 04




MHUKPOCKOIIA, BBISIBIICHUE PA3JINYUN MEXAY U3y4aeMbIMHU
oObekTamu, GOPMYITHPOBAHKE BHIBOIOB

.JIaﬁopaTopHLIe 3aHATHUA:

BupycHslie u 6akTepuanbhbie 3a001eBanus. OOIMe TPUHIUITHI
UCTIOJIb30BAHUS JICKAPCTBEHHBIX BEIECTB.

OcobeHHocTH TpUMEHEHUsT aHTUOMOTHKOB. [IpeacraBienue
YCTHBIX COOOIIEHHH C MPe3eHTAMEH, TOITOTOBICHHBIX I10
MIEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX MPETO/IaBaTeNIeM

Tema 1.3
CTpyKTYpHO-(pPYHKIIHOHAJILHbIE
¢axkTOpBI HACJIEACTBEHHOCTH

OcHOBHOe coiep:kaHue

TeopeaneCKoe oﬁyqelme:

XpomocomHas teopust T. Moprana. CTpoeHrne XpoMOCOM.
XPOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTHYHBIC 1 HETOMOJIOTHYHBIC
XPOMOCOMBI, TaIJIOUTHBINA U AUILTOUIHBIN Habop. HykienHoBbie
kuciotsl: JJHK, PHK HaxoxeHue B KiieTKe, UX CTPOCHUE U
¢byHKIMH. MaTpuyuHble IPOLECCH] B KIIETKE: PETUTUKALINS,
OouocuHTe3 Oenka, penapanus. ['eHeTHUeCKuit KO U ero CBOKCTBa

JlabopaTopHble 3aHATHSA:

Pemenue 3aga4d Ha OIIPEACIICHUC TTOCTICAOBATCIIbHOCTU
HYKJIICOTUAO0B, aMUHOKHUCIOT B HOPME U B CITy4aC U3MCHCHUS
MOoCJICA0BATCIIbHOCTU HYKJIICOTUAOB I[HK

OK 01
OK 02

Tema 1.4
OO0OMeH BelecTB M IpeBpalleHHe
IHEPrUH B KJIETKe

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue:

[TonsTre Metabonm3Ma. ACCUMUIISIINS U TUCCUMUIISIIIHS - JIBE
CTOpOHBI MeTabonu3Ma. Tumnsl 0OMeHa BEIIeCTB: aBTOTPODHBIN U
retepoTpoHbIi, a3poOHBIi U aHa3poOHBIH. [InacTuyeckuit oOMeH.
doTocuHTE3. XEMOCHHTE3

OK 02

Tema 1.5
Ku3HeHHBINA UK KJIeTKH. MUTO3.
Meiio3

OcHoBHOe coaep:xaHue

TeopeTuveckoe o0yueHue:

Kierounsiii nuki, ero nepuoasl. MuTo3, €ero cTaiuu u
MPOUCXOASIINE MTPOLIECCHI. bHOIOrnUecKoe 3HaUeHUE MUTO3a.

OK 02
OK 04
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Meiio3 u ero craguu. [loBeneHre XxpoMocoM B MENO3€E.
Kpoccunrosep. buonornueckuii cMbIca Meno3a

KonTpoabHasi padora MonekyJpHbIi yPOBEHb OpraHu3aluu )KUBOTO 2
Pa3nen 2. CtpoeHue u pyHKIMH OPraHu3Ma 14
Tema 2.1. OcHoOBHOE coJiep:KaHue 2 OK 02
CrtpoeHue opranuzma OK 04
Teoperuueckoe o0yueHue: 2
MHoroksaeToyHble opranu3Mbl. B3auMocBsI3b OpraHoOB U CHUCTEMBbI
OpraHoB B MHOTOKJICTOYHOM opranusme. ['omeocras opranuszma u
€ro MoJiepKaHue B MPOLIeCce )KU3HEACITeIbHOCTH
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 02
@opMBbI pa3MHOKEHHS OPraHU3MOB OK 04
N Teopernueckoe o0y4enne: 4
OHTOreHe3 pacTeHuil, ;)KUBOTHBIX U
JeToBeKa @opMbl  pa3MHOKEHHMSI OpPraHu3MoB. becronoe u  MOJ0BOE
pa3MHOKeHHe. Bupl 6ecronoro pa3MHOKEHUS.
[lonoBoe  pa3MHOKEHUE. lamerorenes y  JKUBOTHBIX.
Cnepmarorenes3 u ooreHes. CTpoeHue MOJOBBIX KIETOK.
OnogoTBOpEHUE.
NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOPHOTEHE3 U €ro
CTaJuHu. [TocTamMOpHOHaNBHBIN IIEPUOI. Craguu
MOCTAMOPHUOHANIBHOTO Pa3BUTHS Y )KUBOTHBIX M uesoBeka. [Ipsamoe
U HempsMoe pa3BUTHE. buonornueckoe cTapeHHE U CMEPTh.
OHnTOreHe3 pacTeHui
Tema 2.3. OcHoBHoOe coJepkaHue 4 OK 01
3aK0HOMEpPHOCTH HacJIel0BaHUS Teoperuueckoe od0yueHnue: 2 OK 02
CuenJieHHOe HacJIel0BaHH e OCHOBHBIE IIOHSTHS TE€HETHKH. 3aK0H0MepHOCTH O6p330BaHI/I${ OK 04

NPU3HAKOB

ramer. 3akoHbl . MeHnens (MOHOTHOPHIHOE U TOJUTHOPUIHOE
CKpeniuBanue). BzanmoieiicTBie reHoB

3akoHn T. Moprana. CuemjieHHOe HaclelI0BaHUE TIEHOB,
HapylleHue cuersenus. Hacnenosanue nprusHakos,

CLEIUICHHBIX C MOJIOM

12



JlabopaTopHble 3aHATHS: 2 OK 02
Pemenue 3amau Ha ompeneneHHe BEPOSTHOCTH BO3HUKHOBEHUS 1
HACJICJICTBEHHBIX MPU3HAKOB IIPH MOHO-, TU-, TIOJUTHOPHIHOM U
aQHAJIM3UPYIOIIEM CKPEIIUBAHUU, COCTABJICHHUE TE€HOTHIMYECKUX
CXEM CKpEIIHBAHUS
JlabopaTopHble 3aHSITHS: 1
Pemenne 3amad Ha ompeneieHHe BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX NPU3HAKOB MPU CHEIUICHHOM HacleI0BaHUU,
COCTaBJICHHE TCHOTUITMICCKUX CXEM CKpPCIIMBAHUS
Tema 2.4. OcHOBHOe coiep:KaHue OK 01
3aKOHOMEPHOCTH H3MEHYHBOCTH Teopernyeckoe o0yyenue: 1 OK 02
W3mMeH4nBOCTD NPU3HAKOB. Bunst W3MEHYHBOCTH: OK 04
HACJIEJICTBEHHAs] W HEHACIIEJICTBEHHAs. 3aKOH T'OMOJIOTHYECKUX
psanoB B HaciencTtBeHHoW wu3meHuuBoctd (H.M. Basuiios).
MyTanuoHHasi TeOpUs U3BMEHYMBOCTU. BUIbI MyTalinii 1 MPUYIUHBI
WX BO3HUKHOBeHHWs. Kapuworunm uyenoBeka. HacnencTBeHHBIE
3a0oneBaHus deJoBeka. [€HHbIE W XPOMOCOMHBIE OOJEe3HU
JelioBeKa. boie3Hu ¢ HacIeICTBEHHON
MPEIPacIoIOKEHHOCThI0. 3HAUeHWE METUIIMHCKON TEeHEeTUKH B
MPEIOTBPANICHNN W JICUCHUH TEHETUYSCKUX  3a0oJieBaHUM
YeloBeKa
JlabopaTopHble 3aHsTHSA: 2
Pemenue 3amad Ha ompejelieHWe THIIA MYyTAllMH IPHU Iepeaade
HACJIEJICTBEHHBIX MPU3HAKOB, COCTABIIEHNE T€HOTUITHYECKUX CXEM
CKpEIIUBAHUS
KourpoabHnas padora Crtpoenue u GyHKIIUN OpraHu3Ma 1
Pa3nen 3. Teopusi 3BoJ1IonNH 14
Tema 3.1. OcHoBHOe coJiep:KaHue 6 OK 02
HcTopusi 3BOTIOIMOHHOTO YYeHHUSI. Teoperuueckoe o0yueHnue: 6 OK 04
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Muxpo3Boaonus
Maxkpo3Boaonus.

Bo3HukKkHOBeHHE U pa3BUTHE )KU3HU
Ha 3emJe

[TepBeie »BomonmoHHbIe KoHIenmu (OK.b. Jlamapk, X.JL
broddon). DBomonmonnas reopust Y. Jlappuna.

CuHTeTn4ecKast TeOpUs IBOJIIOLMH U €€ OCHOBHBIE IIOJIOKEHUS.
MHUKPOIBOJIIOLUS;

MukposBomtonua. Ilonmynsnus Kak — 2JleMEHTapHas —€IMHHLA
9BOJIIOLUH. ['eHeTHUeCKUEe OCHOBBI HBOJIOLUH.

OneMeHTapHble (akTOphl 3BoMOLMU. EcTecTBeHHBIH 0TOOpD -
HaNpaBJSIOIUN (GaKTOP IBOJIOLUH.

Bunoobpas3oBanue kak pe3ynbTaT MUKPO3BOIOLUI
Makpospomtoniust.  PopMbl M OCHOBHBIE  HAaIlpaBJICHUS
makpo3pomtoruu  (A.H.  CesepuoB). Ilytm  poctukeHus
Ouosiornyeckoro mnporpecca. CoxpaHeHue OHOpazHOOOpa3us Ha
3emie.

I'unote3s! 1 TeOpUU BO3HUKHOBEHUS XM3HU Ha 3emite. [losBineHue
NEPBBIX KJIETOK U X IBOJIIOLIUS.

[IpoxapuoTsl U 3yKapuoTbl. IIpoucxokaeHne MHOTOKJIETOYHBIX
opraHu3mMoB. BO3HMKHOBEHHE OCHOBHBIX IapPCTB AYKapuoT

Tema 3.2.
IIpoucxoxaenune 4eaoBeKa -
AHTPOINOreHe3

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue:

AHTpoIosiorus - Hayka o yenoBeke. CucreMaTuieckoe
oJioXkeHue yenoBeka. CXOJCTBO U OTIMYHUS YEJIOBEKa C
XKUBOTHBIMU. OCHOBHBIE CTaIMM AaHTPOIIOTreHe3a. DBOIIOLIHS
COBPEMEHHOI0 YesloBeKa. YeaoBeueckre pachl U UX €IMHCTBO.
Bpems u myTH paccenenus yesnoBeka o IjaHeTe.
[IpucnocoOaeHHOCTh Ye0oBeKa K Pa3HbIM yCIOBUSAM Cpebl

OK 02
OK 04

Pasnea 4. Ixosiorus

14

Tema 4.1.
IKo0orndecKkue (PpaKTopbl U Cpeabl

AKU3HHU

OcHoBHOe coaep:xaHue

Teoperuueckoe od0yueHue:

Cpensl 0OuTaHusI OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/TyIIIHAS,
IIOYBEHHAsA, BHYTPHOPraHU3MEHHAS.

DUBNKO-XUMHUUYECKHE OCOOCHHOCTH Cpejl OOMTaHUsI OPTaHU3MOB.
[TpucniocoOaeHNns OPraHU3MOB K JKU3HU B pa3HBIX Cpeax.

OK 01
OK 02
OK 07
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[Tonsartue sxonornyeckoro daxropa. Kimaccudpukarms
sKosoruueckux (pakropos. [IpaBuno MuaMMYyMa
10. JInu6uxa. 3akon TonepantHoctu B. Lllendopna

Tema 4.2.
Honyasiuus, coodmecTna,
IKOCUCTEMBI

OcHOBHOe coiep:KaHue

TeopeTudeckoe o0yueHue:

DKoJoruyeckasi XapakTepUCTUKA BUJIA U TIOMYJISIIUH.
DKoJoruyeckasi HUIIa BUa. JKOJIOTHUYECKHE XapaKTePUCTUKU
nomyssituu. CooOl1ecTBa 1 SKOCUCTEMbI. brolieHo3 u ero
CTpyKTypa. CBS3M MEXKIY OpraHu3MamMu B OUOIIEHO3E.
CTpyKTypHBIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYIIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI.

KpyroBopot BelecTB ¥ MOTOK YHEPTUU B SKOCUCTEME.
Tpoduyeckue ypoBHU

Tpoduyeckue nenu u cetu. OCHOBHBIE TTOKA3aTENN IKOCUCTEMBI.
buomacca u npoaykuus. JKOJIOTHYECKHE MTUPAMHUJIBI YHUCET,
6uomaccsl u Heprun. [IpaBuino mupaMubsl SHEPTHH.

OK 01
OK 02
OK 07

Tema 4.3.
Buocdepa-riodanbHas
IKOJIOTHYECKAs CHCTeMa

OcHoBHOE coaepKaHue

Teopernueckne odyueHnune:

buocdepa - xuBast o6onouka 3emnu. Pa3Butue npeacraBieHnit o
6uocdepe B Tpyaax B.M. Bepnanckoro.

OGactu 6uocdepsl U ee KOMIOHEHTHL. JKHBOE BEIIECTBO
6uocdeps! u ero QyHKIHH.

3aKOHOMEPHOCTH cyliecTBOBaHMs 6rocgepbl. OcoOeHHOCTH
6roceps! Kak ri100aIbHON YKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B 6rocdepe. KpyroBopoTsl BelecTs 1

OMOTre0XUMHUECKUE LIUKIIBL. [ 100aIbHbIE SKOIOTHYECKHE
poOIEMBI COBPEMEHHOCTH

OK 01
OK 02
OK 07

Tema 4.4.

OcHoBHOe coaepkaHue

OK 01
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Biausinne aHTPONOreHHBIX
(dpaxTopoB Ha 6uochepy

TeopeTnueckoe o0yueHnune:

AHTpOIIOTeHHBIE BO3/ICHCTBUS Ha Ouocdepy. 3arps3HeHus Kak
BU/JI aHTPOTIOT€HHOT'O BO3CHCTBHSL.

AHTpoTOreHHbIe BO3ieicTBUS Ha atMochepy. Bo3aelicTBus Ha
ruapochepy. BoznelictBus Ha nutocdepy.

AHTpOIOreHHbIe BO3CHCTBUS HAa OMOTUYECKUE COOOIECTRA.
VYriny0iaeHHO U3ydatoTcs OTXO/bl, CBSI3aHHBIE C ONPEIeICHHON
npodeccueit/crennaTbHOCThIO

JlaGoparopHble 3aHSTHSA:

HpaKTI/I‘ICCKoe 3aHATHUA ((OTXOI[BI IIPOU3BOJACTBA»

OK 02
OK 04
OK 07

Tema 4.5

Bansinue conmajJbHO-
IKOJIOTHYECKUX (PAKTOPOB HA
3I0POBbE YeJI0BeKAa

OcHoOBHOe co/iep:KaHue

TeopeTuueckoe odyueHue:

310poBbe U ero cocrasiiaronie. GakTopel, MOJOKUTETBHO U
OTpHUIIATENILHO BIUAIOIINE Ha OpraHu3M 4enoBeka. [Ipobnema
TEXHOTE€HHBIX BO3/ICMCTBUM Ha 3I0POBbE YEIOBEKA
(2MEKTPOMAarHUTHBIE TOJIs, OBITOBAS XUMHUSI, U30BITOYHBIE IITYMBI,
paauanus v T.1.). AanTaius opranu3Ma 4elnoBeka K pakropam
OKpYy>Karolen

cpensl. [TpuHnmne! popMupoBaHus 310pOBbECOEPETAIOIIETO
noseneHus. Pusnyeckas akTUBHOCTB U 310pOBbe. buoxummyeckue
ACIIEKThI PALMOHAJIBHOIO TUTAHUS

OK 02
OK 04
OK 07

IIpodeccrnonaibHO-0PHMEHTHPOBAHHOE COJAEPKAHUE (COAepKAHUE TPUKJIATHOTO MOIYJIs1)

Pa3nena 5. buojsorusi B :Ku3Hu

16

Tema 5.1.
BHoTEeXHOJ0ruY B KU3HU KAKIOI0

OcHoBHOE coaepKkaHue

TeopeaneCKoe CoaepkaHue:

buoTtexHonorus kak Hayka v pou3BoICTBO. OCHOBHBIE
HaIpaBIIEHUs] COBPEMEHHOU OMOTEXHOIOTHU. MeToIbI
onorexHonorud. O0bEKTHI OMOTEXHOIOTUU. JTHKA

OHMOTCXHOJIOTHYCCKUX M T€HETHYCCKHIX OKCIICPUMCHTOB.

OK 01
OK 02
OK 04
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[TpaBwia morcka u aHanu3a OMOIKOIOTUYECKOM HH(POPMALIUU U3
Pa3IMYHBIX UCTOYHUKOB (Hay4Has U yueOHO-HAy4YHAas JIUTEePaTypa,
CpeIcTBa MaccoBOi mH(OpMaIy, ceTh MHTepHET 1 apyrue)

JlaGopaTopHble 3aHATHSA:

Keiicel Ha aHanu3 nHGOpPMAIUK 0 HAYYHBIX JOCTHKCHUSX B
00J1aCTH TEHETHYECKUX TEXHOJIOTHH, KIIETOYHOW MH)KCHEPHUH,
MUIIEBBIX OMOTEXHOJOTUMN. 3aIuTa Keiica: IpeICTaBICHHE
Pe3yIbTAaTOB PEIIEHUS KEHCOB (BBICTYIUICHHE C TIPE3CHTAIUEH )

JlaGopaTopHble 3aHATHSA:

OTUYECKHE acleKThl Pa3BUTHsI OMOTEXHOJIOTHM U IPUMEHEHUE UX
B )KU3HU YEJIOBEKA, TOUCK M aHAJN3 HH(POPMAIIH U3 Pa3INIHBIX
MCTOYHHKOB (Hay4Has ¥ y4eOHO-Hay4YHas JIUTeparypa, CpeacTBa
MaccoBoil nHpoOpMalyy, ceTb VIHTepHET u Apyrue)

Keiicel Ha ananmu3 nH(popMauu 00 STHYECKUX aCHEKTaX Pa3BUTHUS
O6uoTexHOJI0rUH (10 rpynnam)

3amura keiica: [IpeacraBneHue pe3ynbTaToB pelIeHHs KEHCOB
(BBICTYIUIEHHUE C TIPE3eHTalMEeN )

Tema 5.2.
buorexHoaoruun
M TEXHUYECKHUEe
CHCTEMbI

OcHoBHOE coaepKaHue

JlabopaTopHbie 3aHATHSA:

Pa3BuTie GMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHUYECKHX CHCTEM
(Ouounxenepust, ouonHpopmaTiKa, OMOHUKA) U UX IPUMEHEHUE B
KHM3HH YeJIOBeKa, OUCK U aHAIN3 HH(OPMAIUU U3 Pa3IHUHBIX
MCTOYHMKOB (Hay4yHast U ydeOHO-Hay4yHas JUTEepaTypa, CpesicTBa
MaccoBoi nHpopmanuu, cetb IHTEpHET U JpyrHe)

Keiicpl Ha aHaM3 HHGOPMALIUU O Pa3BUTUU OMOTEXHOJIOTHIL ¢
MPUMEHEHHEM TEXHHUUYECKUX CUCTEM (II0 rpyIIam)

3amuTa keiica: [IpeacraBienue pe3ynbTaToB peLIEHUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTALUEN)

OK 01
OK 02
OK 04

IIpoMe:xxyTO4YHOE aTTECTALMS MO

HUTO / 3auer ¢ oueHKOMn
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JUCHUILINHE

Bcero:

72
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3. YcioBuS pean3aluy Y4eOHOH AN CHUIIHHbI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEePUAJIBLHO-TEXHHYECKOMY O0ecreyeHHIo

OcBoenue mnporpaMmbl yueOHOW AucUMILIMHBI «buojorus» mnpennosaraeT Hajldyue B
npodeccuoHanbHOM  00pa3oBaTENIbHON  OpraHu3allvd, peanusyrouel  00pa30BaTeIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6aze
OCHOBHOTO 0011ero o0pazoBaHusi, y4eOHOro KaOMHETa, B KOTOPOM HMMEETCS BO3MO>KHOCTh
oOecrieunTh CBOOOAHBIN IOCTYN B ceTh VIHTEpHET BO BpeMs Y4eOHOTrO 3aHSATHS M B IEPUOJ
BHEYUEOHOMU JeSTeNbHOCTH 00Yy4arOIINXCsl.

[Tomemenue kabuHeTa yAOBIETBOpseT TpeOoBaHUSAM CaHHTAPHO-3IUAEMHUOIOTHYECKUX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM OOOPYIOBaHUEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM YHCIE CIEIHATU3NPOBAHHON yueOHOI MeOembio
U CpeACTBaMH OOY4eHHUsI, JOCTATOYHBIMU JJIs BHIMOJIHEHUs] TPEOOBAaHUI K YPOBHIO NMOATOTOBKH
o0yyJaromxcs.

B kabunere wuMeercs MyNbTUMEIUHHOE OO0OpYyIOBaHHE, IOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTENBHOTO IMpOIecca MPOCMATPUBAIOT BU3YAJIBHYIO HWHGOPMAIHIO 10
OHOJIOTUH, CO3JAI0T MPE3CHTAlUH, BHIEOMAaTepUaIbl, HHbIE IOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M  MaTepUAIbHO-TEXHUYECKOro  obecreueHus
pOrpaMMbl Y4eOHOM TUCIUTUIMHBI «BHOIOTHSY BXOIAT:

* MHOTO()YHKIIMOHATbHBI KOMILIEKC TPENOaBaTels;

* HarJIAIHbIe TTOCOOMSI (KOMIUIEKTHI Y4€OHBIX TaOJMII, TJIAKATOB, IOPTPETOB BBIIAIOLIUXCS
YUEHBIX, JIWHAMUYECKHE I10COOMS, WIUIIOCTPUPYIOIIME OHOJOTMYECKHE IPOLECChl, MOJEIH,
MYJISKH 1 MUKPOTIpETiapaTbl OMOJIOTHYECKUX OOBEKTOB U Jp.);

* nH(POPMAIIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

SKpPaHHO-3BYKOBBIE TOCOOUS;

* KOMILJIEKT TEXHUYECKOW JOKYMEHTAI[MH, B TOM YHMCJIE [aclopTa Ha CpeicTBa 00ydeHus,
WHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacCHOCTH;

* OUOIMOTEUHBIN (HOHI.

B Oubnuoteunslii ¢GoHI BXOAAT yd4eOHUKH, yueOHO-MeToanyeckue KoMruiekTsl (YMK),
o0OecrieynBaroIie OCBOCHHE Y4YeOHOH JUCHMIUIMHBL «buonorus», pexoMeHIOBaHHbIE WIIU
JIOMYLIIEHHbIE Ul HWCMOJb30BaHUS B NPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3ALUSX,
peanu3ylomux 00pa3oBaTelIbHYI0 IPOrpaMMy CpeIHero oOiero oOpa3oBaHHs B Mpejenax
ocsoerus OITOII CITIO Ha 6a3ze 0CHOBHOTO 0011er0 00pa30BaHusl.

bubnuoreunsii  QoHJ OMOJHEH SHIMKIONEAUSIMH, CHPABOYHHKAMH, CJIO-BapsIMHU,
HAay4YHOM M HAYYHO-IIOIYJIIPHOW JIUTEPATYypOW M APYIrOM JUTEPATYypOU IO pa3sHBIM BOIPOCaM
Ouonoruu.

B nporecce ocBoeHus: mporpaMMbl yueOHOM TUCHMITIMHBI «BHOJIOTHSY CTYAEHTHI UMEIOT
BO3MOXXHOCTb JOCTYIa K 3JIEKTPOHHBIM Y4YeOHBIM MaTepuajaMm 1Mo OMOJIOTUH, UMEIOUIMMCS B
CBOOOJTHOM JI0CTYyIE B cucTeMe MIHTepHeT (3IeKTPOHHBIM KHUTaM, IPaKTUKYMaM, TeCTaM U JIp.).

B oOpazoBarenbHOM  mpolecce MPEAyCMOTPEHO  HCIOJIb30BAHHWE  aKTUBHBIX U
UHTEPaKTUBHBIX ()OPM NMPOBEJCHUS 3aHATHI

1. UHnuBUyanbHbIE IPOEKTHI.

2. MynbruMenua-npe3eHranus (Tema «9BOJIOLHS 4YeJIOBEKay. PaHHHME 3Tanbl pa3BUTHSA
*U3HU Ha 3emuie. [IpuyuHBI U BO3MOXKHAS MCTOPHUS BBIXOJA HA CYIIy PAaCTEHHUN M KMUBOTHBIX.
CoBpeMeHHbIH 3Tal pa3BUTUs dyenoBeuecTBa. Uenosedyeckue pacsl. OnacHOCTh pacu3ma).

3. Cemunap-muanor (tema «OCHOBHBIC HaIpaBJICHUS HBOJIOIMOHHOTO TPOTrpeccay:
Hcropuss pa3BUTHS >BOMIONMOHHBIX Hjaed. 3Hauenue pabot K. Jlunnes, XK.b. Jlamapka B
Pa3BUTHH BOJIOIIMOHHBIX UJICH B OMOJIOTHH).



3.2. IEPEYEHb PEKOMEHIYEMBIX YYEBHbIX U3JAHUI, UHTEPHET-
PECYPCOB, JOIIOJHUTEJbHOMU JIMTEPATYPbI

HopmaTuBHO-ipaBoOBbIE AKTHI:

1. @enepanbubiii 3akoH oT 29.12.2012 Ne273-®@3 «O06 ob6pazoBanuu B Poccuiickoit
Oenepannny. Ilpukaz MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «OO6 yTBepKIaeHUU
(denepasbHOrO TOCYAapCTBEHHOTO 00pa30oBaTENbHOTO CTAaHAAPTa CpeaHero (IOJIHOro) OOIIEero
00pazoBaHUM.

2. IIpuxa3z MunoOpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu nzmenennii B [1pukas
MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit ®@eneparuu ot 17.05.2012 Ne 413 “O6
YTBEPXK-ACHUU (elepaIbHOr0 TOCYAapCTBEHHOro 00pa30BaTENIbHOTO CTaHIApTa CPEIHEro
(mosHOTO) 00ITIETO 00pa30BAHUS Y.

3. Ilucemo [lemapramenTa rocyJapCTBEHHOH NOJUTUKH B cepe MOATOTOBKH PabOYMX KaJIpoB
u JIIIO Munob6pHayku Poccum ot 17.03.2015 Ne 06-259 «PexoMeHmanuu 10 OpraHHU3aldd
HOJIyue-HUs CpeJHEro oOuiero oopa3oBaHusl B IIpeieax OCBOCHUs 00pa30BaTeIbHbIX NPOrpaMm
cpenHero npoheccuoHansHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHUs C YUETOM
TpeOoBaHUH (eaepaTbHBIX TOCYAAPCTBEHHBIX O0Pa30BaTENBHBIX CTAHJAPTOB M IOTYy4aeMOU
npodeccuu WM CHeualbHOCTH CPeIHEro MpodecCHOHaIbLHOT0 00pa3oBaHus

Cnmcok OCHOBHOM JIUTEPATYPHI:

1. AradonoBa, M. b. buonorus: 6a3zoBwiii ypoBenb: yueOnuk / W. Bb. AradonoBa, A. A.
Kamenckwuii, B. Y. CuBormazoB. — Mocksa : IIpocsemenne, 2024. — 271 ¢. — ISBN 978-5-09-
113524-4. — Tekct : 3neKTpoHHBIHA // JlaHb : snekTpoHHO-OMOIMOoTeyHast cucrema. — URL:
https://e.lanbook.com/book/409217.

2. buosorus : y4eOHMK M TPAaKTHKYM I CpeAHero mpodeccHoHaabHOro obpasoBaHus /
B. H. Speirus [u ap.] ; nox penaknueit B. H. Speiruna. — 2-e uzn. — Mocksa : M3parenbcTBo
FOpaiit, 2023. — 378 ¢. — (IIpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-09603-3.
— Texkcer : snextponHslit / OGpazoBaTensHas miatdopma HOpaiit [caiit]. — URL: https:/biblio-
online.ru/bcode/511618

3. OcunoBa, JI. A. T'enetuka. B 2 4. Yacte 1: yuyeOHOe mocoOME A CpPETHETO

npodeccuonansHoro obpazoBanus / JI. A. OcumnoBa. — 2-¢ w3Ad., Ucmp. U Jom. — Mocksa :
WznatensctBo FOpaiit, 2023. — 243 c¢. — (IIpodeccuonansuoe odpazopanue). — ISBN 978-5-
534-09330-8. — Tekcr : anekTponHbi // OOpa3oBatenbHas tiaropma IOpaiit [calt]. —

URL: https://biblio-online.ru/bcode/513817

JlonoIHUTeILHAS JTUTepaTypa:

1. Jlenuenxo, E. M. 1lutonorusi, TUCTONOTHS W SMOPHOJIOTHS : YYEOHUK I CPETHETO
npodeccuonansHoro obpazosanusi / E. M. Jlenuenko. — 2-¢ u3f., ucnp. U jgom. — Mocksa :
UznatensctBo FOpaiit, 2023. — 347 ¢. — (IIpodeccuonansuoe odbpazopanue). — ISBN 978-5-
534-08617-1. — Tekct : anekTponHbId // OOpa3oBatenbHas twiaropma IOpaiit [cait]. —
URL: https://biblio-online.ru/bcode/514046

CnpaBo4HHUK:

1. CopaBounas cucrema «Koncynbrant [Lmrocy

Kypnausbr:

1. Kypnan. buonorus B mxkone. Hayuno-meronumueckuili xypHan. Yupemurens: OOO

«IlIxonpHas mpeccan https://elibrary.ru/title_about.asp?1d=8443
2. XKypnan. Cger. HayuHo-Teopernueckuii  KypHal yupexxageH ~ MCX PO
https://elibrary.ru/title_about.asp?id=10443
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HNHuTepHeT-pecypcsl:

www.sbio.info (Bcs Ouomorumsi. CoBpemeHHass OWOJIOTHS, CTaThH, HOBOCTH, OHOJMOTEKA).
www.window.edu.ru (EanHoe okHO goCcTyna k 00pa3oBareibHbIM pecypcam MHTepHeTa o 6uo
JIOTUN).

www.5ballov.ru/test (Tect nns aGUTYpUEHTOB IO BCEMY IIKOJIBHOMY Kypcy OMOJIOTHM).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKaITMOHHBIE BAKTOPHHBI 1TO OUOJIOTHH -
HKOJIOTUU Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).

www.biology.ru (buosiorust B OTkpbiToM Kosutemke. CalT cCOepKUT ICKTPOHHBIA YYCOHUK TI0
ouomnorun, On-line TecTh).

www.informika.ru  (OnexkTpoHHBIA  y4eOHMK, OONBIIOW CIHCOK HWHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorndeckas kapruna mupa. Pazaen koMmnploTepHoOro yueOHuka, pa3pado-
TaHHOTO B MOCKOBCKOM IrOCYJapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

www.nature.ok.ru (Peakme u mcuesaromme >XUBOTHbIe Poccun — MPOEKT DKOIOTHYECKOTO
nentpa MI'Y um. M.B.Jlomonocoga).

www.kozlenkoa.narod.ru (s Tex, KTO y4uTcs caM M YYUT APYTHX; OYHO M TUCTAHIIMOHHO,
OHOJIOTUH, XUMHUH, IPYTUM IIPEIMETaM).

www.schoolcity.by (brosorus B Borpocax u OTBETax).

www.bril2002.narod.ru (buomorust mis mkoabHUKOB. KpaTkas, KOMITakTHasi, HO JOCTaTOYHO
noapoOHas nHpopMarys o pasznenam: «Oomas ouonorus», «boranukay, «3oomorusy, «Yemno-
BEK)).

4. KOHTpOJIL H OLICHKA PE3YyJbTAaTOB 0CBOCHUA NUCHUIIJIUHBI

KoHTpoJib 1 oueHKa pe3ylibTaToB OCBOEHHS 00111€00pa30BaTEIbHON AUCHUILIMHBI
PacKpBIBAIOTCA Yepe3 AUCIHUILIMHAPHBIC Pe3yNIbTaThl, HalPaBJICHHbIE HA (OPMHUPOBAHUE OOIINX
U ipo¢eCCUOHATIBHBIX KOMIIETEHIIUMH 10 pa3zesiaM U TeMaM CoJiepKaHusl yueOHOro MaTepuasa.

O0masn KoMIeTeHI st Pasnen/Tema THI OEeHOYHBIX
MeponpUATHH
Pazgea 1. Kunerka - KonrtponsHas pabora
CTPYKTYPHO- «MonekynspHbIT
(pyHKUMOHANIbHAS YpOBEHBb OpraHU3aINH
e¢IHHHIIA JKHBOT0 JKUBOT0)
OK 02 1.1 buonorus kak HayKa. 3anonHeHne Ta0IUIBI C
OOmas OIMCAaHUEM METOHOB
XapaKTePUCTHKA JKU3HH MUKPOCKOTIMPOBAHHUS C UX

JIOCTOMHCTBAMU U
HeJocTaTKaMU. 3alloJHEHUE
Tabnuibl «BKiiag ydeHbIX B
pa3BUTHE OMOTIOTHI
3anoJiHeHHE CPAaBHUTEIbHON
TaOJHIIBI CXOACTBA U
pa3Iuyuuil KUBOTO U HE
JKUBOT'O

OK 01 1.2.CtpyxTypHO- OnenuBaemast TUCKYCCHS T10
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OK 02
OK 04

(b yHKIMOHATBHAS
OpraHu3aIys KIETOK

BOIIPOCaM JIEKLIUU
Pa3paboTka MeHTaTBHOMN
KapThl MO

KJIacCU(UKALIUU KIJIETOK U UX
CTPOCHHIO Ha MPO- U
AYKapUOTHUYECKUX U 110
apcTBaM B MUHU TPYIIax
Brimonnenue u 3amura
J1a00paTOPHBIX padoT:
«CTpoeHue KIETKH
(pacTeHusi, )KUBOTHBIE,
rpuOBbl) U KJIETOYHBIC
BKJIIOUCHUS

(kpaxmai, KapOTUHOUIBI,
XJIOPOILIACTHI,
XPOMOILIACTBI)»
[IpakTHueckoe 3aHsATHE.
IIpencraBnenue ycTHbIX
COOOIICHUH C Mpe3eHTaINeH,
MOJITOTOBJICHHBIX 110
MEPEYHIO

MCTOYHHUKOB,
PEKOMEHTI0BaHHBIX

npenoaaBaTcjicM

OK 01
OK 02

1.3.CtpykTypHO
(byHKIMOHATIBHBIE (PAKTOPbI
HaCJIeICTBEHHOCTH

@pOHTAIBHBIN OIIPOC
Pa3pabotka rnoccapus
Pemenue 3anau Ha
OIpeleIcHUe
MOCIIE0BATEIBHOCTH
HYKJICOTHJIOB,
AMHUHOKHCIIOT B HOPME U B
CIIy4ae U3MECHEHUS
IIOCJIEI0BATEILHOCTH
HykieotusioB JJHK

OK 02

1.4.00MeH BelecTB 1
MIpeBpaleHIe SHEPTUU B
KJIETKE.

@pOHTAIBHBIN OIIPOC
3anojaHEeHUe CPAaBHUTEIbHON
TaOIUIIBI XapaKTEPUCTUK
TUIIOB OOMEHa BEIIECTB.

OK 02
OK 04

1.5.Ku3HeHHbIA UK
KJIETKH.
Muto3. Meiio3

OO6cy>xaeHue 1mo Borpocam
JICKIIUU

Pa3paboTka JeHTH BpeMeHU
KH3HEHHOTO [IUKJIa
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Pasznen 2. Ctpoenue u

byHkunn
opranuzma

KontponbHas padota
"CTtpoeHue u
dbyHKIMH opraHu3Ma’

OK 02
OK 04

2.1.CtpoeHue opranuzma

OnenuBaemast TUCKYCCHS
Pa3paboTka MeHTaTBHOMN
KapThl TKaHEH, OPraHOB U
CUCTEM OpraHOB OpPraHU3MOB
(pacTeHusi, )KUBOTHBIE,
YeJI0BEK) C KpaTKOH
XapaKTePUCTUKON UX

byHKIMHA

OK 02
OK 04

2.2.DopMBI pa3MHOKECHUS
OpranusMoB

OHTOreHe3 pacTeHuil,
KUBOTHBIX U

YeloBeKa

OpOoHTaIBbHBIA OIIPOC
3anonHeHne TaOIUIIBI C
KpaTKOW XapaKTEPUCTUKOU U
npuMepamu Gopm
Pa3MHOKEHHUSI OPraHu3MOB
PazpaboTka JIeHTBI BpEMEHH ¢
XapaKTEPUCTUKON 3TANOB
OHTOTCHE3a

OTZEJIBHOM IPYIIION KUBOTHBIX
u

YeJI0BEeKa 10 MUKPOTpyIIiamMm
Tect/ompoc

CocTtaBneHue KU3HEHHBIX
IIMKJIOB

pacTeHuii o oTAeIaM
(MOXOBHIHBIE, XBOIIECBUAHBIE,
MarnopoOTHUKOBUAHEIC,
roJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
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OK 01
OK 02
OK 04

2.3.3aKOHOMEPHOCTH
HacJIeIOBaHUs

CuerieHHOE HaclleZJOBaHKE
MIPU3HAKOB

PazpaboTtka rioccapus
OpoHTaTBHBIN OIIPOC

TecT mo Bompocam JIeKITuu
Pemrenue 3agag Ha
omnpe/ieleHuEe BEPOSITHOCTH
BO3HHKHOBEHUS
HACJICJICTBEHHBIX NMPU3HAKOB
IIpU MOHO-, JIH-,
MTOJIMTUOPUIHOM U
aHATM3UPYIOIIEM
CKpEIIUBaHUH, COCTaBICHUE
FEHOTUITMYECKUX CXEM
CKpEIIUBaHUS

Tect

Pa3zpaboTtka rioccapus
Pemenune 3aga4d Ha
ornpeeIeHue

BEPOSITHOCTH
BO3HUKHOBEHHUS
HACJIEJICTBEHHBIX MMPU3HAKOB
MIPU CIETUICHHOM
HACJICAOBaHUH,
COCTaBJICHHEC
FEHOTUITHYECKUX CXEM

CKpEIIMBaHUS

OK 01
OK 02
OK 04

2.4.3aKkOHOMEpPHOCTH
W3MEHUYUBOCTH

Tecr.

Pemenue 3amau Ha
onpeeeHue Tuna
MyTaluy IpH neperaye
HAaCJIeICTBEHHBIX
MIPU3HAKOB, COCTABJICHUE
FeHOTUIINYECKUX CXEM

CKpEIIMBaHUS

Pazpnen 3. Teopus
IBOJIIOLINH

KonTponbHas pabota
"TeopeTHuecKkue acleKThl
SBOJIIOIMH KU3HU Ha 3emiie"”
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OK 02 3.1.Uctopus OpoHTaIBHBIN OIIPOC
OK 04 SBOJIIOIIMOHHOTO YYEHUS. PazpaboTtka rioccapus
Mukpo3Bo TEPMHHOB
Maxkpo3Borousl. Pa3paboTka 1eHTHI BpeMeHU
Bo3HukHOBEeHHE U pa3BUTHE | Pa3BUTHUS HBOJIIOLIMOHHOTO
KU3HU Ha 3emiie Jonus yueHus
OneHuBaemasi TUCKYCCHSL:
UCIOJIb30BaHUE apTyMEHTOB,
OuoI0rn4YecKon
TEPMHUHOJIOTHH U CUMBOJIUKHI
JUTSI TOKa3aTeabCTBa POJICTBA
OpPraHU3MOB Pa3HbIX
CUCTEMaTUYECKUX TPYII
Pa3paboTka n1eHTHI BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHS
KU3HU Ha 3emiie
OK 02 3.2.IlpoucxoxaeHue OpoHTaTBHBIN OIIPOC
OK 04 yesoBeka - Pa3paboTka neHThI BpeMEH!
aHTPOIIOTEHE3 MIPOUCXOXKICHUS YeJIOBEKa
Paznen 4. Dxosorus
OK 01 4.1.0konoruveckue TecT 1o 3K0JIOTMYECKUM
OK 02 (bakTopbl ¥ cpebl )KU3HU dbakTopam u
OK 07 cpelaM JKU3HU OPraHu3MOB
OK 01 4.2 Tlonynsiuus, CocraBiieHue cxeM
OK 02 cooO11ecTna, KpyTrOBOPOTa BEILIECTB,
OK 07 9KOCHCTEMBI UCIIOJIb3YS] MaTepUaJIbl
JEKIUH
Pemenue npaxkTuko-
OPHEHTUPOBAHHBIX
pacyeTHbIX 3aaHUH 110
IIEPEHOCY BEILECTBA U
SHEPTUU B SKOCHCTEMAX C
COCTaBJIEHHE TPOPUUIECKUX
Henei u nupamu OMoMacchl
Y SHEPTUH
OK 01 4.3.buocdepa - rmobdanpHass | OueHuBaeMast AUCKYCCHS
OK 02 JKOJIOTUYECKas CUCTEMA Tect
OK 07
OK 01 4.4 Bnusiaue Tect
OK 02 AQHTPOIIOI€HHBIX [TpakTryeckas pabora
OK 04 ¢dakTopoB Ha Ouochepy "OTX01bI IPOU3BOACTBA"
OK 07
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OK 02
OK 04
OK 07

Bnusiaue conumannHO-
9KOJIOTUYECKHX (DAKTOPOB
Ha 3/I0POBBE UEIOBEKa

OuenuBaemasi TUCKyCCHUS
Brimonnaenue 1abopatopHoit
paboThI HA

BBIOOD:

"YMcTBEeHHAas
paboToCcrnocoOHOCTH",
"BiustHue abnoTHYeCKuX
(bakTOpoB Ha yerIoBeKa
(HM3KHE U BBICOKHE
TeMreparypsl)"

Paznen 5. BuoJsiorus B
JKU3HHU

3amura Keuca:
MpeJICTaBICHHE
PE3yNbTAaTOB PEIICHHUS
KelcoB

(BBICTYILICHUE C
MIPE3CHTAIINCH )

OK 01
OK 02
OK 04

5.1.PHOTEXHOIOIrNH B )KU3HU
KaXKI0T0

Beinonnenue kelica Ha
aHaIu3

nH(OpPMALIUU O HAYYHBIX
JIOCTHKEHUSX B

00J1aCcTU TeHETUYECKUX
TEXHOJIOTHH,

KJIETOYHOW MHKEHEPUH,
MUIIEBBIX OMOTEXHOIOTUI
(mo rpynmam),
MIPEACTABICHUE PE3YyJIbTATOB
pELIEHUs KEWCOB

OK 01
OK 02
OK 04

5.2.buorexHonoruu u
TEXHUYECKUE CUCTEMBI

Brimonnenue keiica Ha
aHaIu3

uH(pOpMaIIUU O Pa3BUTHUS
OMOTEXHOJIOTHIA C
MIPUMEHEHUEM

TEXHUYECKUX CUCTEM (T10
rpynmnam),

MIPEJCTaBICHUE PE3YIIBTATOB
pELIEHUs KEWCOB
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Onucanue mMKAaJI OlICHUBAHUA

CocTaasionthe | o pyyyr cOPMUPOBAHHOCTH KOMITETEHLIAN
KOMIIETEHIINU
HEYJOBIECTBOPUTENIBHO | YAOBJIETBOPUTEIBHO XOpouIo OTIMYHO
ITonnota YpoBeHb 3HaHUN HUXKE | MuUHUMaNbHO YpoBeHb 3HaHUI B YpoBeHb 3HaHUH B
3HaHUHI MUHHMMAaIbHBIX JIOIYCTHMBIN YpOBEHb | 0OBEME, o0Beme,
TpeboBanuii. Umenu 3HaHui. JlomymeHo COOTBETCTBYIOLIEM COOTBETCTBYIOLIEM
MecTo TpyObie MHOTO HErpyOBIX IporpaMMe NoJArOTOBKH. IIporpamMMe HoArOTOBKH,
OLIHMOKH. OIIMOKHU. Jlomy1ieHo HECKOJIBKO Jlomy1ieHo HECKOJIBKO
rpyObIX OmMOOK HECYIIIECTBEHHBIX
OIINOOK.
Hanuuue IIpu pemienun IIponemoncTpuposa- IIponeMOHCTPUPOBAHBI IIporeMoHCTPUPOBAHBI
YMEHHUH CTaHJApPTHHIX 3a7ja4 HE | HbI OCHOBHBIC YMCHMSA. | BCE OCHOBHBIC YMEHMUS. BCE OCHOBHBIE YMEHUS,
(HaBBIKOB) MPOAEMOHCTPUPO- Pemens! TunoBeie PemieHsl Bce OCHOBHBIE HEKOTOPBIE - HA YPOBHE
BaHBI HEKOTOPBIE 3aJa4uM ¢ HETpyObIMU 3a7a4M C HETPYOBIMHU XOPOIIO 3aKPEIUICHHBIX
OCHOBHBIE YMEHUS U OIIMOKaMH. ommuOKkaMu. BeIToTHEHBI HaBBIKOB. PemeHsl Bce
HaBBIKH. MIMenu MecTo | BrInonaHeHsI Bce BCE 3a/1aHUs, HO C OCHOBHBIE 331241 C
rpyOble OIIHOKH. 3aJaHus HO HE B HEKOTOPBIMU HEJOYETAMU. | OTIEIbHBIMU
MIOJTHOM 00BeMe. HECYIIECTBEHHBIMU
OIuOKaMu. BBIMOTHEHBI
BCE 3a/1aHUs, B IOJTHOM
00BeMe, 0€3 HEIOUYETOB.
BOITIPOCHI K UTO / BAYETY:

1. Knerounas teopus. CTpoeHne W (PyHKIMHM OpPraHOMAOB KIIETKH, IMOPHOIOTHYECKHE

A0Ka3aTCJIbCTBA 9BOJIOIUHU OPraHUu4CCKOIro Mupa.

©ooN RN

doTocunTes.

[Tmactuueckuit oOMeH. brocuuTes OEIKOB.

ITpokapuoTtuueckue kiaeTku. Heknerounsle GopMbl )KU3HU - BUPYCHI.
OpraHuyeckue BellecTBa KIeTKU. benku, ux crpoeHue u GyHKINU.
Oprannyeckue BEIECTBA KIETKU. Y TJIEBOBI U JINITUBI.
Hyxnennoseie kucnotsl: JITHK u PHK.
OO6wmeH BemecTB B kiieTke. AT® — yHMBepcalbHbIH HICTOUHUK YHEPTUH.

DHepreTudeckuii 0omMeH B kieTke. Cuare3z ATO.

10. Crpoenue u QpyHkIuM g1pa KieTku. CTpoeHHe XpOMOCOM.
11. lenenue knetku. MuTo3 u Meiio3: $a3bl U CpaBHUTENbHAS XapaKTEPUCTUKA.
12. ®opmbl pa3MHOXKEHHS OpraHu3MoB. OBOreHe3 U CliepMaTOreHes.
13. NnuBuayabHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3.

OCOOEHHOCTH IIACTMYECKOTO M JHEPreTHYECKOro OOMEHa PpacTUTENbHOH KIETKH.

14. Becrnoyioe u oJI0BOE pa3MHOKEHUE opraHu3MoB. OrmogoTBoperue. Ero 3nauenue.

15. l'uOpuaonoruuecknii MeTo 1 U3ydeHus HacyieAcTBeHHOCTH. [lepBhIil 3akoH Mennens.

16. IurunOpumHoe ckpenmBanue. Bropoii 3akon Menzens.

17. SIBneHne CreIJIEHHOIO HACJIEAOBAHUS U I'€HETHKA I10JIa.

18. I'eneruka yenoseka. Ee 3HaucHue AJII MCIUIIUHBI U 3IPABOOXPAHCHU.

19. HenacnencrBeHHas M HAcJIEICTBEHHAS U3MEHUYUBOCTb.
20. 3agauu coBpeMeHHOM ceneKiuu. CeleKius pacTeHHIA.
21. Cenekuys >XUBOTHBIX.

22. CeeKIusi MUKPOOPTaHH3MOB.

23. buotexHonorus. XapakTepucTHKa OCHOBHBIX METOJIOB OMOTEXHOJIOTHH.
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24.

25.
26.

217.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.

38.

39.

40.

buocdepa u coiicTBa 6omacchl mIaHeTsl 3emiist. KpyroBopoT BeIecTB 1 MpeBpariecHue
sHepruu B Ouocdepe.

DBOJIIOIIMOHHBIE TIpeacTaBiienus 10 Y. Jlapuna.

[TaneoHnTonoruyeckue, CPaBHUTEIbHO-AHATOMHUYECKHE, SMOPHOIOTHYECKHE
JI0Ka3aTeIbCTBA 3BOJIIOLMU OPraHM4EeCKOro MUpa.

HacnenctBeHHOCTh M1 MI3BMEHUMBOCTB. VX poib B 3BOJIIOIUH.

HcKkyccTBeHHBINM U €CTECTBEHHBIA OTOOP.

bopn0a 3a cymecTBoBanue B pupojae. Buasl 60pr0ObI 3a CyliecTBOBaHHE.
[Tprcnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIHHOCTb.

Bun. OcHoBHble kputepuu Buja. [lonynsauus - ennauna 3Boonnd. MUKpOIBOIIOLMSL.
['maBHBIC HANpaBIEHHS SBOJIIOLMU OpraHUYecKoro Mupa. Apomopdos, uanoanTarms,
JlereHepanus.

Maxkpoasomtouus. Ee qokasarenscrsa.

Jloka3aTenbcTBa MPOMCXOXKICHUSI YENOBEKa OT JKMBOTHBIX. JIBmkyiue (akTopsl
aHTPOIIOreHEe3A.

AbGuotnueckue u Ouornueckue hakTopsl cpeabl. Mx 3HaueHue 1 >KUBOH IPUPOIBL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM SIBIIEHUSIM B Iipupojie. DoToneproausm.
Bua u nmomynsuusa. Mx skomorudeckass xapaktepucTuka. [IpobieMbl parmoHalIbHOTO
HCIIOJIb30BaHUs BUJIOB.

OKoJIoTMYEeCKHE CHUCTeMbl. BuoBas M NpPOCTpAHCTBEHHas CTPYKTypa 3KOCUCTEM.
[TumieBble CBSI3U, KPYroBOPOT BEIIECTB W IMPEBpAIEHUE JHEPIMM B HKOCHUCTEMAX.
MexBU10BbIE B3aUMOOTHOILIEHUS B 9KOCUCTEME.

Bomoem u npyOpaBa kak mpumepsl OHOreoneHo3oB. V3meHeHus B OHOreoleHO3ax.
Cyxkueccus. IckyccTBEHHbIE SKOCUCTEMBI: arpOLEHO3bI.

[TpyHIMIIBI ¥ IPUMEPHI UCTIOJIB30BAHUS B XO3SHUCTBEHHOU ACSITENBHOCTHU Jto/Iel MOpdo-
(GYHKIIMOHATIBHBIX YEPT OpraHU3aIlluU PACTEHUI U KUBOTHBIX.
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