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PaGouas nporpamma y4eOHOM AUCHUIUIMHBI pa3paboTaHa Ha OCHOBE:

- (QeaepalbHOr0 TOCYJapCTBEHHOTO O0pa30BaTENbHOIO0 CTAHAApTa CPEAHETro  O0O0IIero
00pa3oBaHMs, YTBEPKACHHOTO MTpUKa3oM MuHucrepcTBa npocsemieHuss Poccun Ne 355 ot 24 mas
2022r, 3apeructpupoBaHHOro MunuctepcTBoM roctuiu Poccun (peructpanuonssiii Ne 68984 ot
24 urons 2022r) o cnenmanbHocTy 36.02.01 Betepunapus

- MpUMepHOH nporpamMmbl «buosorus» s npodhecCHOHAIBHBIX 00pa30BaTeIbHBIX OpraHU3aLnH,
2022 r. ®I'bOY JI10 HUPIIO.

Opranm3anus-paspadoruux: [AIIOY «AnekceeBcKuii arpapHbIi KOMIEIK

Pa3padorunk: I[upsiobipoBa U.A. .., npenoiaBaTeinb

[TpunsiTa Ha 3acegaHuu negarornyeckoro coera npoTokoa Nel ot 29.08.24 rox



COJEPKAHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEN MIPOTPAMMBI YYEBHOM
TACIATLITAHBI

CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIHUAILIMHBI
YCJIOBUSI PEAJIM3AIIAY YYEBHOM JUCITATLIUHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
TACIATITAHBI



1. MACIHHOPT MPOI'PAMMBI YYEBHOU JUCHHUIIJINHBI
«BAOJIOT' USI»

1.1. O6s1acTh NPUMEHEHHUSI IPOTPAMMBI
[Iporpamma y4yeOHOM OUCHMIUIMHBI ~SBISETCS YacThiO IPOrpaMMBbl

MOATOTOBKM CIEIUAIIMCTOB cpenHero 3seHa B coorBeTcTBuu ¢ ®PI'OC CIIO mo
npodeccuu 35.01.27 Macrep celbCKOX035IMCTBEHHOTO ITPOU3BOICTBA

1.2. MecTo AUCHMIUIMHBI B CTPYKTYpe MPOTPaMMBbI TOATOTOBKU CIEIIHATUCTOB
Cpe/IHero 3BeHa

B ydeOHOM 1utaHe yueOHas aucnuIUMHA «bHOJOTHS» BXOAMT B COCTaB
€CTECTBEHHOHAyYHOTO0  IMKJIa  0a30BBIX  00II€00pa3oBaTENbHBIX  Y4eOHBIX
AMCIMILUINH, TpelyiaraeMbix oOpa3oBaTelbHbIX obOnacteii  [Iporpamma y4eOHOI
JAMCUUILIMHBI SBISICTCS YaCThIO MPOTPAMMBI MOJTOTOBKHU CIICIIHATIMCTOB CPEIHEro

38¢Ha B coorBerctBUM ¢ @DPI'OC CIIO 1o npodeccun 35.01.27 Macrep
CEJILCKOXO3SIMCTBEHHOTO IIpOU3BOACTBA

TpynoeMKoCTh JUCHUIUIUHBL «buosiorus» Ha 0a30BOM ypOBHE COCTaBIISET
108 dacoB, 3 KOTOPBIX 24 yaca BKIIOYAeT MPO(PECCHOHATHHO OPHUEHTHUPOBAHHOE
COJICp’)KaHMe, YCUJIMBAIOIIee NPOPUIBHYIO COCTAaBISAIONIYI0 IO KOHKPETHOM
npodeccuu Wi CHeIUaIbHOCTH.
1.3. leau m 3a7a4u JUCUMILIMHBI — TPeOOBAHUS K pe3yJibTaTaM OCBOCHUS
AUCUMILTHHBI:
1.3.1. lean u 3aga4y JUCHUTLIMHBI
Hean: hopmupoBanue y CTyIEHTOB MPEACTABICHUS O CTPYKTYPHO(DYHKIIMOHATIBLHOM
OpraHM3aliyd KUBBIX CUCTEM Pa3HOTO PAaHTa KaK OCHOBBI NMPUHSATHS PELICHUN B
OTHOIIEHUU O0OBEKTOB KUBOW MPUPOBI U B TPOU3BOACTBEHHBIX CUTYAITUSIX.
3agauu: 1) chopMupoBaTh MOHUMAHUE CTPOEHUS, MHOTOOOpa3usi U 0COOEHHOCTEM
KUBBIX CHCTEM PA3HOIO YPOBHS OpraHU3allMd, 3aKOHOMEPHOCTEH MpOTEeKaHUs
OMOJIOTHYECKUX TIPOIIECCOB U SIBIICHUM B OKPY>KaroIIeH cpesie, eJIOCTHON HaydHOU
KapTHUHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2)  pa3BUTb YMCHHS ONPEACIATH JKUBBIE OOBEKTHI B IPHPOJC; MPOBOJIUTH
HaOJIOJICHUST 3a DKOCUCTEMaMU JIJIsi BBISIBJICHUSI €CTECTBEHHBIX M AHTPOMOTECHHBIX
W3MEHEHUM, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOEHUI,
3) chopMUpOBAaTh  HAaBBIKM  TIPOBEACHUS  IPOCTCHINMX  OHOJIOTHYSCKHUX
OKCIIEPUMEHTAILHBIX ~HCCIEAOBAHUM C COOJIIOJICHMEM TMpaBWi 0OE30MacHOro
oOparieHus ¢ 00beKTaMu U 000PYI0BaHUEM;
4)  pa3BUThb YMEHHUS HCIOJL30BaTh HHPOPMAIMIO OHMOJOTMYECKOrO XapaKTepa H3
Pa3IMYHBIX UCTOYHUKOB;
5  chopmupoBaTh yMEHHUS MPOTHO3UPOBATH IMOCICACTBUS CBOCH ACSITEIBHOCTH
M0 OTHOIIEHHUIO K OKPY’KaloIIel cpejie, COOCTBEHHOMY 3JI0pPOBbIO; 0OOCHOBBIBAThH U
co0JIroAaTh Mephl MPO(PHIIAKTUKY 3a00I€BAHUM.
6) chopMUpOBaTh MOHMMAHWE 3HAYUMOCTU JIOCTHKEHUM OMOJIOTMYECKON HAyKH
U TEXHOJIOTUH B MPAKTUYECKOW NESITEIBLHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH.



1.3.2. [lnanupyembie pe3yJbTAaThl 0CBOEHHS 0011e00pa3oBaTebHOi JUCHUILIUHBI B c00TBeTCTBUM ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

Kon n HauMeHnoBanmne
bopmupyembIx
KOMIIeTeHIIMH

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O0mme

JAucnunimHapHbie

OK 01. BpiOuparp cnoco0onl
pelieHus

3aja4

npodeccuoHaIbLHOM
AeATeJIbHOCTH
NPUMEHHUTEJIBHO K
Pa3JIMYHBIM KOHTEKCTaM

MP 05.B gactu Tpy10BOr0 BOCIIUTAHUS: - TOTOBHOCTh
K TpyZly, OCO3HaHHUE LIEHHOCTU MAaCTEpPCTBA,
TPYIOJIO0HE;
- FOTOBHOCTb K  AKTHMBHOM  JIESITEIIBHOCTHU
TEXHOJIOTUYECKOW M COLMAJIbHOW HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh,  IUJIAHUPOBaTh |
CaMOCTOSTEJIBHO BBIMOJIHATH TAKYIO J€ATEIIbHOCTD;
pa3IMYHbIM chepam
nestenbHocTH,  OBianeHue
y4eOHBIMU  TO3HABaTEIbHBIMU

- UHTEpEC K
npodeccuoHaIbHON
YHUBEpPCAJIbHBIMU
NEUCTBUSIMU:

- MP 01. ba3oBble noruyeckue IeHCTBUS: -
CaMOCTOSITENIbHO (DOPMYITUPOBATh U AKTyaIU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WIN
OCHOBAaHMS JUIsI CpaBHEHMs, KJIAaCCUPUKAIMU U
0000IIICHHS;

- ONPEAEIIATh LENH JEATEIBHOCTH, 331aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKECHUS;

- BBISBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCUTh  KOPPEKTHBBI B  JI€ATEIbHOCTH,
OLICHMBATh  COOTBETCTBHE  PE3YJbTAaTOB  LEISM,
OLICHUBATh PUCKU MOCIEICTBUHN JAEITEIbHOCTH;

- pa3BUBaTh KPEAaTUBHOE  MBIIUIEHUE TIpU
peleHnH JKu3HeHHbIX mpobiem MP 03. Bba3osble
HCCIIE0BATENIbCKUE IEVCTBUS:

I1P6.01.CchopMuUpOBaHHOCTH 3HAHUI O MECTE U POJIH
OMOJIOTHH B CHUCTEME HAYYHOI'O 3HAHUA; (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLIeHMsI )KU3HEHHBIX TPOo0IIeM;
[1P6.02.ChopMUpOBaHHOCTH YMEHUS PACKPBIBATh COACPKAHHE
OCHOBOTIOJIATAIOIINX OMOJIOTUYECKUX TEPMUHOB U TIOHSITHIA:
JKU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, TOMYJISIIHS,
IKOCHCTEeMa, OMOIIeHO03, Onocdepa; MmeTabonmmu3m (0OMeH
BEIIECTB U MPEBpAIEHIE SHEPTUH ), TOMEOCTa3
(camoperysius), OMOCHHTE3 O€JKa, CTPYKTYpHAs
OpraHHU3aIMs )KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYISIUS,
CaMOBOCITPOU3BE/ICHNE

(penmpoayKius), HaCIeACTBEHHOCTh, HI3MEHYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAS
OpraHHu3aIus;

I1P6.03.ChopMHUpOBaHHOCTh YMEHUS PACKPBIBATh COACPKAHHE
OCHOBOTMOJIATAI0IINX OMOIOTUYECKUX TEOPUI U TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTaIllAOHHOM, YBOJTIOLIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIOBEKa;
I1P6.04.ChopMHUpOBaHHOCTH YMEHUS PACKPHIBATh
OCHOBOTIOJIATA0IIMEe OMOTOTHYECKHUE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.W. BaBumnoga,
3. I'ekkens, @. Mroinepa, K. bapa), rpannnbsr ux
MPUMEHUMOCTH K *)UuBbIM cuctemam; [1P6.05.ITpuobperenne
OTIBITA PUMEHEHHSI OCHOBHBIX METOJOB HAyYHOTO MMO3HAHUS,
HCIIOJTB3YEMBIX B OMOJIOTHH: HAOJIIOCHHS U OTMCAHUS )KUBBIX
CHUCTEM, MIPOLIECCOB U SBIICHUI; OpraHU3aINH U TPOBEICHUS
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJIBIIKCHHS TUIIOTE3,
BBISIBJICHHSI 3aBUCUMOCTH MEX]TYy UCCIIeTyEMBbIMU




- BIIAJICTh HaBBIKAMH yueOHoO-
HCCJIEIOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTH,
HaBBIKAMU pa3perieHust npoodiiem;

- BBIABIIATH IIPUYMHHO-CIICIACTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3aady, BBIABUIaTb TUIIOTE3Y €€
pelIeHus, HaXOAUTh apryMEHTHI U JOKa3aTelbCTBa
CBOMX YTBEP)KICHMM, 3aJaBaTbh IapaMeTpbl U
KPUTEPUU PELICHUSA; - aHAIU3UPOBATH I10Jy4YEHHEIC B
XOJle pCELICHUs 3aJayd pe3ysbTaTbl, KPUTUYECKU
OLICHMBAaTb MX JOCTOBEPHOCTb, IPOTHO3HPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETh IIEPEHOCUTD 3HAHUS B [I03HABATEIbHYIO
U IIPAKTUYECKYIO 00J1aCTH XKU3HEAESATEIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHMSA U3 Pa3HBIX
IPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh ~ HOBBIE  WJEH,  IIpealaraTh
OpPUTMHAJIbHBIE TIOJXOAbl U PELIEHUS; - CHOCOOHOCTh
UX HCIIOJIb30BAHMS B ITO3HABATEIBHON M COLUAIBHON
IIPaKTHKE

BEJIMYMHAMU, OOBSICHEHHSI TOTYYEHHBIX PE3YJIbTaTOB U
(GopMyIMpPOBaHUS BHIBOJIOB C UCTIOJIb30BAHUEM HAYYIHBIX
MOHATUH, Teopuid U 3aKkoHOB; [1P6.06.ChopMupoBaHHOCTH
YMEHHUS BBIJICISITH CYIIECTBEHHBIC TPU3HAKU BUPYCOB, KJIETOK
MPOKAPUOT U AYKAPUOT; OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, BUJI0OB, OMOT€OIIEHO30B U DIKOCUCTEM;
0COOCHHOCTH MPOIeCCOB 0OMEHA BEIIECTB U MPEBPALICHHS
SHEPrUM B KJIETKe, (DOTOCHHTE3A, TUTACTUIECKOTO U
HHEPreTHYECKOro oOMeHa, XeMOCHHTEe3a, MUT03a, Mel03a,
OILIOIOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS,
WH/IMBUyAIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3a), 00pbObI
3a CyIeCTBOBaHHE, ECTECTBEHHOT0 0TOOpa, BUI000pa30BaHus,
IIPUCIIOCOOIEHHOCTH OPraHU3MOB K CpeJie OOUTaHMs,
BIIUSTHUSL KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIIOT€HHBIX
M3MEHEHUH B AKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpPOTa
BEIIECTB U MpeBpalleHe SHepruu B ouocdepe;
I1P6.08.CchopMHUpOBAaHHOCTH YMEHUS peliaTh OMOJIOTHUSCKUC
3aJla4uM, COCTABISTh TEHOTUITMUECKHUE CXEMbI CKPEIIUBaAHUS
JUISl pa3HBIX TUIIOB HACJIEIOBAHMS MPU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMBI IIEPEHOCA BEUIECTB U SHEPTUU B
AKOcHcTeMax (IeMH MUTaHUs, TUIIEBbIC CETH)

OK 02. Ucnoab3oBaTh
COBpPEMEHHBIE CPEACTBA
NMOMCKA, AaHAJIN3A U
HHTEPNpPeTAHI
uHopmMannu 1
HH(popMaNNOHHBIE
TeXHOJIOTUH JJIs1
BBINIOJTHEHHS 32124
npogdeccuoHaILHOM
AeATEeJIbHOCTH

JIP 04. B o6sacTé 1IEHHOCTH HAYYHOI'O TIO3HAHMSI:

- c(OpMHPOBAHHOCTD MHUPOBO33pPEHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKH M OOIIECTBEHHOM NPAKTHKH, OCHOBAHHOTO Ha
Jajgore KyjibTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B IOJUKYJIBTYPHOM MHpE; -
COBEPIICHCTBOBAHUE  A3BIKOBOM M  YHUTATEIIbCKOU
KYyJIbTYpbl KaK CpEACTBAa B3aUMOACHCTBUS MEXIY
JIOJbMU U TTIO3HAHUS MUPA;

- OCO3HAaHUE INECHHOCTH HaquOﬁ JACATCIIBHOCTH,

TOTOBHOCTb OCYIIECTBIATD HPOEKTHYIO u
MCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUIYAIEHO U
B TpYIIIIE;

- MP  05. OsnageHue  yHHUBEpCaIbHBIMU

yLIC6HBIMI/I IM03HABATEIbHBIMU ACHCTBUSIMU:

[1P6.09.ChopMupoOBaHHOCTh YMEHUN KPUTUUYECKU OIEHUBATH
uHpOpMaIHI0 OHOIOTHYECKOTO COIEPKaHUs, BKIIFOYAIOIIYIO
NICEBJIOHAYYHbIE 3HAHUSI U3 Pa3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpMalLUH, HAyYHO-TIOMYJISIPHbIE MaTepHalbl);
MHTEPIPETUPOBATH 3TUUECKUE ACTIEKTHI COBPEMEHHBIX
UCCIIEIOBaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TI100aIbHbIE SKOJIOTUYECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOLIEHUIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

c(OpMHPOBAHHOCTh YMEHUH C03/1aBaTh COOCTBEHHbBIE
MUCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE OMOJIOTUYECKOM
uH(pOpPMAaLIUU U3 HECKOJIIBKMX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN amnmapar 6uoJ0ruu




B) paboTa ¢ mHpopMaIUel: - BlIaieTh HaBbIKaMHU
MoJTydeHust HH(OPMAIIUU U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISITh ITOKCK,
aHaJIN3, CUCTEMATH3AINIO ¥ HHTEPIIPETAIIIO
MHGOPMAIIMY PA3ITUYHBIX BHIIOB U (HOPM
MIPE/ICTABIICHHS;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (opmarax c
YY4ETOM Ha3HA4YeHUs WHPOPMALMU U  IIEJICBOH
ayTUTOPUH,  BBIOWpas  ONTUMAIBHYIO  (GopMy
MPEJICTABICHUS U BU3yaIH3alliu;

JICTUTUMHOCTD
NPaBOBBIM U

= OLCHUBATb  OOCTOBCPHOCTD,
HH(bOpMaI_[I/II/I, €C COOTBCTCTBHUC
MOPaJIbHO-3TUYCCKUM HOPMaM;

- UCIIOJIB30BaTh CPENCTBAa WH(POPMAIIMOHHBIX |
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c COOJIIOIeHUEM
TpeOOBaHUN OSPrOHOMHKH, TEXHUKH OC30IMaCHOCTH,
TMTHEHbI,  pecypcocOepexeHHs,  MpPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAITHOHHOH
0C30IMacCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI
uHpopManuy,  HMHGOPMAIMOHHOW  OGE30MacHOCTH
JMYHOCTH

OK 04. dddexTHBHO
B3aMMO/JEHCTBOBATH U
padorathb B KOJJIEKTUBE U

JIP 05. 'oTOBHOCTbH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIPEIEIICHHUIO;

[1P6.05.TTprobpeTenne onbiTa MPUMEHEHHS] OCHOBHBIX
METOJIOB HAYYHOT'O TTO3HAHUS,

HCIIOJIB3YEMBIX B OMOJIOTHH: HAOJIIOICHHS U ONMCAHUS KUBBIX




KOMaH1€

MP 03. OBasienre HaBbIKAMH y4eOHO-
HCCIIEIOBATENBCKOM, IPOEKTHON U COLMAIIbHON
NEeSATEIbHOCTH;

MP 02. OBi1aieHHe YHUBEPCAIbHBIMHA
KOMMYHUKATUBHBIMU /1eHiCTBUAMM:

0) coBMecTHas 1eSITeJIbHOCTD:

- MIOHUMAaTh U MHCHOJB30BaTh IPEUMYILECTBA
KOMAaHIHOW ¥ MHIAMBHUyaTbHOIN paboThI;

- MIPUHUMATh LEIH COBMECTHOW JAESITEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBAThH NEUCTBUS IO €€
JOCTHIKCHHUIO: COCTAaBIISITh ia” JICHCTBHH,
pacnpenenaTh poiad C y4eTOM MHEHHMM y4YacTHHUKOB
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

- KOOPAUWHHUPOBATHL H  BBIIIOJHATH pa60Ty B

YCIIOBUAX pcajbHOrIO, BUPTYaJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO B38.PIMO,I[€I>1CTBPI$[; -
OCYHICCTBJIATDH IIO3UTHUBHOC CTPATCTUYCCKOC

IIOBEICHUE B PA3NIMUHBIX CUTYyalUsX, IPOSABIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITMATUBHBIM
JIP 07. OBnageHye yHUBEPCAIbHBIMU PETYJIATUBHBIMU
JNEUCTBUSAMM:

I') IpuHATHE ceOs U IPYTUX JIOJeH: - MPUHUMATh
MOTHUBBI M apTyMEHTBI IPYTUX JIFOJEH IIPU aHAIU3e
pe3yIbTaTOB AEATEIBHOCTH;

- IIPU3HABaThb CBOE NPaBO M NPaBO JAPYTHX
JIFOJICH Ha OIIUOKY;

- pa3BHUBaTh CIOCOOHOCTh MOHHMATh MHp C
MTO3UIUH JIPYrOro YeJloBeKa

CHUCTEM, ITPOLIECCOB U ABJICHUM; OPraHU3alMy U IPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBM)KCHUS TUIIOTE3,
BBISIBJICHHSI 3aBUCUMOCTHU MEXK]y HCCIIENYEMBIMU BEIMYMHAMH,
00BSICHEHUS TIOTYYEHHBIX PE3yIbTaTOB U (POPMYITHUPOBAHUS
BBIBOJIOB C MCIIOJIB30BAHMEM HAay4YHBIX OHITHH, TECOPUH U
3aKOHOB




OK 07. CoaeilicTBOBaThH
COXPaHEHHMI0 OKPY:KaKoei
cpeabl, pecypcocoepeskeHHIo,
NPUMEHATH 3HAHUSA 00
H3MEHEHHH KJIMMATa,
NPUHLIHIIBI 0ePexINBOro
NMPOU3BOACTBA, 3PPEKTUBHO
JelCTBOBATH B
Ype3BbIYAIHBIX CUTYaIUsIX

JIP 14. B 0011acTH 3KOJIOTHYECKOTO BOCIIUTAHUS

- c(OpPMUPOBAHHOCTb 9KOJIOTMUECKOMN
KyJIbTYpbl,  IIOHUMaHUE€  BIHUAHHAA  COLMAIBHO-
SKOHOMMYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOIHON
U COLMAJIbHON cCpedbl, OCO3HaHME TIJI00AJIBHOIO
XapakTepa dKOJIOIHYECKUX Ipo0IeM;

- IUIAHUPOBAHUE U OCYLIECCTBIICHUE JCUCTBHH B
OKpYKalOIlleW Cpele Ha OCHOBE 3HAHUA LeleH
YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA; AKTHUBHOE
HENPUATUE JIEHCTBH, HMPUHOCAIINX Bpel
OKpY’KaloIllel cpelie;

- YMEHHE TPOTHO3UPOBATh HEOIATONPUATHBIC
9KOJIOTMYECKHUE  TIOCHEACTBUSA  IPENIPUHUMAEMbIX
NEMCTBUI, IPENOTBPALLATD UX;

- paciIMpeHue OMbITa AEATEIbHOCTU
9KOJIOTMYECKOH HAIPaBICHHOCTH;

[1P6.07.ChopMupOBaHHOCTh YMEHUSI MPUMEHATH MOTYy4YECHHBIC
3HAHUS 7 OOBSICHEHUS OWOJNOTHYECKUX IPOLECCOB U
ABJICHUM, JJI1 NOPUHATHS  NPAKTUUECKUX  pELIeHUH B
IIOBCE/IHEBHOM JKU3HHM C LEJbI0 oOecrieueHust 0e3011acHOCTU
CBOEIO 310pPOBbS U  3A0POBbS  OKPYKAIOLIMX  JIIOJEH,
COONIONIEHHsT 3[I0POBOTO 00pas3a KU3HH, HOPM TIPaMOTHOTO
NOBEJCHUS. B OKpYXaOIEH NpUpOAHON cpene; NOHUMaHME
HEOOXOMMOCTH HCIOJB30BAHUS JIOCTHKEHUH COBPEMEHHOMN
Ouosorum W OHMOTEXHONOTMH  JUIsI  PALMOHAIBHOTO
IIPUPO/IOIOJIB30BaHUS

- OBJIAJICHHE HaBbIKAMHU y4eOHO-
HCCIICJIOBATEIIbCKOW, TPOEKTHOM M COLHMAIBHOU
JesTeNbHOCTH
IIK 2.1. BeinoyiHATH MP 02. VYwmenue mnponyktuBHo obmarscs u|I1P6.15.YMenue nnaHupoBath 10 pyKOBOACTBOM HAaCTaBHHMKA

OCHOBHYI0 00paldOTKYy 1
MpeANnoCeBHYIO MOATOTOBKY
MOYBBI € 32JaHHBIMU
arpoTeXHHYecKUMH
TpeOOBAHUSIMHU

B3aUMOJICMICTBOBATH B IIPOLIECCE COBMECTHOU
NEeATEIbHOCTH,  YYUTBIBaTh  MO3ULUU  JIPYTUX
YYaCTHHUKOB JESTEeIbHOCTH, 3((PEeKTHBHO pa3pemaTsb
KOH(JIUKTHI.

JIP 06. TonepanTHOE€ CO3HaHME U IIOBEIECHUE B
MOJINKYJIbTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JUAJOr C IPYTUMHU JHOJbMHU, JOCTUraTh B HEM
B3aMMOIIOHUMAHMSI, HAXOAMTh OOUIMe Leau U
COTPYAHUYATh JUISI WX JOCTHXKEHHsS, CIIOCOOHOCTb
MIPOTUBOCTOATH UJICOJIOTHH JKCTPEMH3MA,
HalMOHAU3Ma, KceHo(oOuH, TUCKpPUMHUHALIMU IO
COLIMAJIBHBIM, PENUTHO3HBIM, pacoBbIM,
HallMOHAJIbHBIM IPU3HAKAM U JPYTUM HETaTUBHBIM
COLIMAJIBHBIM SIBIICHUSIM;

U MIPOBOANTH y4eOHOE UCCIIeI0BaHHE

WIK TPOEKTHYI0 paboTy B oOjacT OHOJOTHHU; C YYETOM
HaMEUYeHHON wuenu ¢(opMyaupoBaTh NpoOIeMy, THIIOTE3Y,
CTaBUTh 3aaayu, BI:I6I/IpaTI) aICKBAaTHBIC MCETOJAblI 4 HX
pemeHust, (GOpMyIHpPOBaTh BBIBOJBI; MyOJINYHO MPEACTABIATH
MOJTyYCHHBIE PE3YIIbTATHI;




IIK 2.3. BeinoJHATH MP 03. Bnanenue HaBblKamMHM TO3HaBaTenbHOM,| [1P6.11.YMenue pemars yueOHble 3amaud OHOJIOTHYECKOTO
MeXaHN3HPOBaHHbIE PA0OTHI | yueOHO-UCCIIEJ0BATEIbCKOM u IIPOEKTHOM| COJIepKaHusl, B TOM YMCJIE BBISBIATH IPUUMHHO-CIIEICTBEHHbBIE
0 MOCEBY, MOCAKE U YXOAY | JCITEIbHOCTH, HaBbIKAMU pa3pellieHusl Ipo0JieM;| CBSA3M, IMPOBOJIUTH PAcdeThl, JeJaThb BBIBOABI Ha OCHOBAHUU
3a CeJIbCKOXO03IiCTBEHHBIMHM | CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY| MOJYYEHHBIX PE3YNIbTaTOB;

KYJAbTypaMHu IIOMCKY METOJI0OB pEUICHMsI IPAaKTUYECKUX 3a1ad,
IIPUMEHEHUIO PA3JIMYHbBIX METOJIOB [IO3HAHUS.




2. CTPYKTYPA U COJAEP) KAHUE YUEBHOM JUCHHUIIINHBI
2.1. O6bem yuyeOHOH AUCHUIIMHBI M BUAbI Y4e0HOI padoThI

Bun yuyeOHo# padoThI O0bem B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI

B 1.u4. 108
OcHOBHOE co/iep:KaHue 106
B T. 4.

TeopeTUIecKoe oOydeHne 50
[PAKTUYECKHUE 3aHSITUS 20
abopaTOpPHBIE 3aHATHS 12
KOHTPOJIbHBIE paOOTHI 8

VHIUBUYAJIbHBIA TPOCKT

IIpodeccrnoHa/ILHO-OPHEHTHUPOBAHHOE COAEPKaHUE (COaepKaHUe 24
MPUKJIATHOT0 MOIYJIA)

TEOpeTUYECKOe 00yIeHnE 8
MPaKTUYECKHUE 3aHATUS 14
mabopaToOpHbIEC 3aHATH 2

KOHTPOJIBHBIC pa6OTBI

CamocrosiTeibHas padora

KOHCYJbTAalluUH -

IpomexyTounas arrecraums (Jugpepenyuposannulii 3auem ) 2




2.2. TemaTnueckuii IVIaH U co/iep:KaHue y4eOHOU JUCHMIVINHBL Buosnorus

Haumenosan

He pa3IeIon Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
l; TeM JIa00paTOpPHBIE U NPAKTHYEeCKUEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) YacoB | KOMIETeHIHH
1 2 3 4
Pa3nea 1. Kierka — cTpyKTYpHO-(QYHKIIHOHAJIBHAS €IMHUIIA 5KHBOTO 36
Tema 1.1. OcHoBHOe coJep:kaHue 2
buoJjiorus
Teopernueckoe o0y4ueHnue: 2
KaK HayKa
1.buonorus xak Hayka. CBsi3b OMOJIOTUH C APYTUMH HayKaMu: OMoXuMusi, 6nopusrka, ONOHUKA, 2
reroreorpadus u np. Ponb u mecto Ononoruu B GOpMUPOBAHUN COBPEMEHHOW HAYYHOU KapTHHBI
Mupa. 3HaueHue 6ronoruyeckux 3Hanui. Mcropus 6uosnoruu. 3HaueHUe UTOJIOTUH JUIsl pa3BUTHS
OMOJIOTHY ¥ TO3HAHUS PUPOABI. METOABI IIUTOJIOTHH: MUKPOCKOMHSI, XpoMaTorpadusi, snekrpodopes, OK 02
METOJ MEUEHBIX aTOMOB, 1u(dhepeHnalIbHOe HEHTPUPYTUPOBAaHUE, KYJIbTypa KIETOK
Tema 2.Pa3Hoobpasue 6nocucrem. Opranuzanusi OMOJIOTHYECKUX CUCTEM. Y POBHHM OpraHU3alluu OMOCUCTEM:
1.2.06mas | MOJEKYIAPHO-TEHETUYECKUHI, OPTraHOUIHO-KJIETOYHbIM, OPraHU3MEHHBIN, ITONYJIALMOHHO-BHUI0BOMH,
XapakTepucT YKOCHCTEMHBIH (OnoreoneHoTHIeCK i), OnocepHbiit. Hayku, n3ydaromue Onoornaeckne 00beKTsl Ha
KA KM3HM  |PA3HBIX YPOBHSX OpraHu3aluu Ku3HU. O0Ias XapakTepucTUKa )KU3HU, CBOMCTBA KHUBBIX CUCTEM.
[Iporeccel, mpoucxoasime B OnocucTeMax
Tema 1.3. OcHoOBHOe coep:kaHue
bunosornyec
Teopernueckoe odyueHue: 4
KM BasKHbIe
xumuueckue |3-4.XuMuyeckuii coctaB kieTku. Heoprannueckue BeriecTBa KI€TKH, X OMOIOTHYEcKas poib.
coequHenusi | BEIIECTBa KiIeTKU. buonorndeckue nmomumepsl. benkn. CtpykTypa u QyHKIMN OEITKOBOM MOJIEKYIIBI.
DepMeHTHI, TPUHIIUI UX JEHCTBUS. YTIIeBO bl bruonornyeckue GyHKIuu yriaeBoaoB. Jlunuasl. O0muit OK 01
wiaH crpoenus. ['mapopunbHo-THapOodhoOHbIE cBOMcTBA. Kitaccuduxarus munuaos. OK 02
buonornueckue pynkunu munuaoB. AT®. Ctpoenue monekynsl AT®. buonornyeckue pynkunu ATD OK 04
IpakTHYecKHe 3aHATHS: 2
5-6Pob O€TKoB, YTIIIEBOIOB M KHPOB B OPTaHU3ME YeJIOBEKa. BUTaMUHBI M OMOJIOTHYECKH aKTHBHBIC 2

I[OGaBKI/I, HX 3HAYCHHUC B JKU3HU OpTraHrU3Ma YCJIOBCKA. I'umo- u aBUTaMHUHO3BI UX IIOCJICOCTBUA.

[IpencraBieHne yCTHBIX COOOIICHUI ¢ IPEe3eHTAlNEN, TOATOTOBIEHHBIX 110 IEPEYHIO UCTOYHHUKOB,




PEKOMCHIOBAHHBIX ITPEIIOAaBaTCIIEM

JlabopaTopHble 3aHATHS:

7. JJaboparopHrast padora “Onpenenenre Butamuna C B IPOAyKTax MATAHUS
[TonroToBKa BapuaHTOB OTBITA, HAOTIOACHHUE 32 KAYECTBEHHBIMU PEAKITHSAMH, 3a0OTHCHHE padodeit
TaOMIIBI, MHTEPIPETAIHs HAaOII01aeMbIX SBJICHUH, (POPMYITMPOBAHKUE BHIBOIOB

8.JIaboparopnas padota «I uapodunbHO-THAPOGOOHBIE CBONCTBA JTUITUIOBY
[TonroroBKa BapuaHTOB OTBITA, HAOTIOACHUE U3MEHEHUS! PACTBOPUMOCTH JIUIHJIOB, 3aMIOJTHEHUE
paboueii TabIUIBI, HHTEPITPETAIHS Ha0II0JaeMbIX SIBJICHUH, GOpMyITHpOoBaHHE BHIBOJOB

Tema 1.4.
CrpykTypHO
(pynkumnona
JIbHAsA
OpraHu3aunu
A1 KIIeTOK

OcHoBHOE CoaecpikaHue

TeopeTuueckoe odyueHue:

9-10.Knerounas teopust (T. LIBann, M. Ilneiinen, P. Bupxo). OcHOBHBIE MTOJIOKEHHS COBPEMEHHOM
KJeTouHoi Teopuu. Lluronnazma. Lluto3omns. Lurockener. OqHomMeMOpaHHble OPraHOU bl KJIETKH:
supomazmarudeckas cethb (JI1C), anmapar ['onbmpku, TM30COMBI, TEPOKCUCOMBI, BAKYOJIH
pacTuTenbHbIX KieToK. CTpoeHHne U PyHKIIUH OJTHOMEMOPAHHBIX OPraHOMI0B KiIeTKU. KieTouHsblit
cok. Typrop. IlonyaBTOHOMHbIE OPraHOM/ bl KJIIETKH: MUTOXOHAPUH, IJIACTHU/IbL: XJIOPOILIACTBHI,
XPOMOIUIACTHI, JIEHKOIIACTBI, X CTPOCHUE U (DYHKIMU. SAepHBIi anmapat KJI€TKH, CTPOSHHE U
(GYHKIIH.

HememOpanHble OpraHouibl KIETKH: puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIA EHTp. OpraHouabl
JBYDKEHUS: pECHUYKHU M KTYTUKH. CTpoeHHe M PyHKIIMH HEMEeMOPaHHBIX OPTaHOUIO0B KIETKH

JlabopaTopHble 3aHATHSA:

11-12.JIab6oparopHas padota «CpaBHEHHE CTPOCHHUS KIETOK PACTCHUI M KUBOTHBIX ITO TOTOBBIM
MHUKpOIpernapaTam»

THIBI KIIETOK: SyKapHOTHYECKas M MpoKaproTHueckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
9YKapHOT (PaCTUTEIHHOM, )KUBOTHOM, TprOHOIT). CTpoeHue MPOKapHOTHUeCKO# KiieTKu. OcoOeHHOCTH
CTpOEHUS reTepoTpOodHOM U aBTOTPOGHON MPOKAPUOTUUYECKUX KIIETOK.

[TproOperenue onbITa MPUMEHEHHSI TEXHUKA MUKPOCKOITMPOBAHUS ITPH BHIMOJIHEHUH Ja00paTOPHBIX
pabort. [ToaroroBka MUKpOTpenapaToB, HAOIIOICHHIE C TIOMOIIHI0 MUKPOCKOTIA, BEISIBIICHUE Pa3THIMIA
MEXy U3y4yaeMbIMU 00bEKTaMH, HHTEpIpeTalys Ha0I01aeMbIX IBICHUHA, (OPMYIHPOBAHUE BHIBOJIOB

OK 01
OK 02
OK 04




13-14JIabopatopHas pabora «HabmroaeHne mia3mMosn3a U IeTIa3MOJInu3a B PACTUTEIBHBIX KIIETKaX)
CrtpoeHue ia3mMaTHueckoil MeMOpanbl. TpaHCTIOPT BEMIECTB Yepe3 TUIa3MaTHIECKYI0 MEMOpaHy:
MACCUBHBINA U aKTUBHBIN. DHJIOIMTO3: MUHOLMUTO3, GaronuTo3. DK301uTo3. O00I0YKa WK KJIETOUHAs
crenka. CTpykTypa u GyHKIHMU KIETOUYHOW CTEHKH PACTEHHIA, TPHOOB.

[TproGperenue omnpITa IPUMEHEHHUS TEXHUKH MUKPOCKOITUPOBAHUS IIPU BBHITIOJHEHUH JTaOOPATOPHBIX
pabort. [loaroroBka MUKpoONpenapaToB, HAOJIIOICHHE C TIOMOIIBI0 MUKPOCKOIIA, BBISIBIICHUE Pa3InIUA
MEXy U3y4aeMbIMU 00bEKTaMHU, HHTEPIIpeTalns HabI0JaeMbIX SIBICHUI, (OPMYIMPOBAHNE BBIBOJIOB

Tema 1.5. OcHOBHOe coiep:KkaHue
Crpyxtypno Teopernueckoe o0yueHue:
(pyaxumnona
JIbHBIE 15-16Ctpoenne XxpoMocoM. XpOMOCOMHBII Ha0OP KIIETOK, TOMOJIOTHYHBIE K HETrOMOJIOTHYHBIE
dakTopbI XPOMOCOMBI, TaIIOUIHBIN U AurionaHbli Habop. Hyknennossie kucnotsl. JIHK u PHK. Ctpoenue
HacJencTBen | HyKIEHHOBBIX kucnoT. Hykneotnasl. KomnnemenTapusie asotucteie ocHoBanus. [1pasuno Yapradda.
HOCTH Crpykrypa JHK — nBoiinas cnupans. Mectonaxoxaenue u 6uonorunueckue pynknuu JHK. JTHK-
skcneprusa. Buael PHK. @ynknun PHK B kitetke.
Martpuunsiii cunre3 JHK — permmukanus. [Ipunuuns! pernnkanuu JITHK. Mexanusm permkanuu
JHK. Penapauus JJHK (noperuiekaTtuBHasi, mocTperiekaTuBHast ). Peakiiuu MmaTpuiHOro CHHTE3a.
Tema 1.6. [IpuHIMIT KOMIJIEMEHTAPHOCTH B peakiusax maTpuuHoro cunte3a. JIHK u rensl. ['eneTnueckuit kof,
npouecchbl ero cpoictBa. Tpanckpumnius — MatpuuHbii cuate3 PHK. Tpancisnus u e€ sransl. Y crioBus
maTpuuHoro | OnocuHTesa 6enka. Crpoenne T-PHK 1 koanposanue aMuHOKUCIOT. Posb pubocom B GrocHHTE3e
CHHTE3a benka
IIpakTHyeckne 3aHATHA:
17Pemienne 3aa4 Ha OIpeieTIeHUE MOCJIEI0BATEIbHOCTH HYKJIEOTH/I0B
Perenune 3aa4 Ha onpesenieHne MoCIeI0BaTENbHOCTH AMUHOKHUCIIOT B MOJIEKYJIe OelKa.
Pemenue 3aia4 Ha onpe/esieHre Nocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe Oellka B ciy4yae
M3MEHEHUS NoclieIoBaTeNbHOCTH HykIeoTa0B JJHK
Tema 1.7. OcHoOBHOE coiep:kaHne
Hexieroun | Teopernueckoe o0yueHue:
bie popmbl | 18-19Bupycsl — HekeTouHbIe (OPMBI )KU3HU U 0OJTUTaTHBIE Mapa3uThl. CTpoeHHe MPOCTHIX U
JKH3HH CJIOHBIX BUPYCOB, PETPOBUPYCOB, bakTepruodaros. XKuznennsnii nuki JJHK-cogepxamux Bupycos,

PHK-conepxamux Bupycos, 6akrepuodaros. BUY, renatut yenoseka.
bakrepuu. OOmias xapaktepuctuka. [lonarue mramm. Bupycel u 6aktepun: cXoJICTBa U pa3Iudus

OK 01
OK 02




IIpakTnyeckne 3aHATHSA:

20-21BupycHbie U 6akTepuaabHbie 3a00neBanus. OOIIMe MPUHITUIBI UCTIOIB30BAHUS JICKAPCTBEHHBIX
BEIIICCTB.

Oco0eHHOCTH MPUMEHEHUSI aHTHOUOTUKOB.

[IpencraBieHne YCTHBIX COOOIMICHHIA C MPE3EHTALUEH, TOITOTOBJICHHBIX 110 TIEPEYHIO UICTOYHUKOB,

Tema 1.8. PEKOMEHIOBAaHHBIX IIPENOAABATEIIEM
Oobmen OcHoBHoOe coJepKaHue OK 02
BeLIECTB H
npespaimen Teopernueckoe o0yueHue:
e dHEPIruu | 22-23ACCUMUIISATUS U TUCCUMUIISIITUS — JBE CTOPOHBI MeTabom3Ma. ThIibl 0OMEeHa BEIIeCTB: 2
B KJIeTKe aBTOTPOGHBIN U reTepoTpOoHBbIN, a3pOOHBINH U aHAPOOHBINH. DHEpreTnyecKoe ooecrneueHne KIeTKH:
npespauienrne AT® B 0OMeHHbIX nporeccax. PepMEeHTaTUBHBIN XapaKkTep peakluil KIETOYHOTO
MeTabonu3ma
[TepBUuHBIi cHHTE3 OpraHMYECKUX BellecTB B kieTke. [lnactuueckuit oomeH. @oTocuHTES.
XemocuHTe3. AHa3pOoOHBIN SHEpreTnyeckuit oOMeH. AHaspoOHbIe opranu3Mel. bpoxenue,
aBTOTPOGHBIN U reTepoTPOPHBINA TUIT TUTAaHUSA. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI
OMOTEXHOJIOIMU. DTalbl SHEpreTuYeckoro oomMena. I nukonus. buonornyeckoe okucieHue, uiu
KJIETOYHOE JbIXaHHE .
Tema 1.9. OcHoBHOe coaep:xaHue
7Ku3HeHHBI
. Teopernueckoe odyueHue:
171 HHKJI
KJIETKH. 24-25KneToqHbIi UK, €ro MeproAbl i peryismnus. [lepnonsr naTEpda3bl X 0COOCHHOCTH.
MuTo3. JuddepeHumarius KIeTKU 1 apecT KIeTOYHOro 1ukia. Jlenenue kietku — Muto3. CTaauu MuTO3a U OK 02
Meiio3 MPOUCXOSIINE TPOLECCHI. OK 04
Kapunokunes u nuroknses. buonornueckoe 3HaueHne MUTO3a. Mei03 — pelyKIIMOHHOE JIEJICHHE
kietku. Ctaauu mMeiio3a. Meiio3 — ocHOBa MOJIOBOTO pa3MHOXeHUs. [loBeeHne XxpoMocoM B Meio3e.
Kpoccunrosep. buonorndeckuii cmbici Meiio3za. D¢ dexTsl Meiioza. Melio3 B )KU3HEHHOM LIUKJIIE
OpraHU3MOB
KonTtpouabnasi pabora MonexkyasspHblii ypOBEHb OPTaHU3ALNUN KUBOTO 2
Pa3nea 2. Ctpoenue u GyHKIMHM OPpraHu3Ma 44
Tema 2.1. Conep:xanue OK 02
Crpoenue IIpodeccoHaTLHO-0PHEHTHPOBAHHOE CO/IEPIKAHIE TEOPETHYECKOr0 00y YeHHsT 4 OK 04




opranuzma | 26 OnHokJIeTOYHbIe Oopranu3Mbl. KonoHuanbHble OpraHu3Mbl. MHOTOKJIETOYHBIE OPTaHU3MBI. [K 2.1
B3aumocBs13p yacteil MHOTOKJIETOUHOIO opranusma. @yHkiusa. Opraibl 1 CHCTEMBI OPTraHOB.
Armnaparbl OpraHoB.
['omeocra3 opranusmMa u €ro nojAep>KaHue B IIPOLIECCE KU3HEIEATENbHOCTH. 1
OyHKIMOHATbHAs cucTeMa opranoB. Tkanu pacteHuii. TkaHu )KMBOTHBIX U yesioBeka. Oprassl
pacteHuid. OpraHbl U CUCTEMbI OPTaHOB )KMBOTHBIX U Y€JIOBEKa. 3HAUEHUE OIOPbI, IBUKEHUS,
MUTaHMS, TbIXaHUs, TPAHCIIOPTA BEUIECTB, BbIACICHUS, 3aIUTHI. 3HAUEHHUE IPOSBICHUS
pa3apaXuMOCTHU U PEryJISILUU
OcHoBHoOe coJepkaHue MPAKTHYECKOro 3aHATHS: 2
27-28Teopus KIIOHATBHO-CENEKTUBHOTO nMMYyHHUTeTa [1. Dpnmxa, .M. MeunukoBa. MHpeKmOHHBIE 2
3a0onieBaHus U dnuieMusi. BaxkHele snuaeMiun B ICTOpUY YelloBeuecTBa. BakinHanums Kak
npouIaKTHKA HHHEKIIMOHHBIX 3a00ICBaHUIA.
[IpencraBieHne yCTHBIX COOOIICHMI C Mpe3eHTAlMel, MOATOTOBICHHBIX MO MEPEYHI0 MCTOYHUKOB,
PEKOMEH/I0BaHHBIX IIPETIO1aBATEIEM
Tema 2.2. Coaep:xanue 3
DopMbI n
PodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPKAHUE TEOPEeTHYECKOro 00yueHust 1
Pa3MHOKEHH
s 29.®opMBI  pa3sMHOKEHHUS OpraHu3MOB. becrosioe W TOJIOBOE€ pa3MHOXKEHHE. Buibl 0Oecrioioro
OpraHu3MoB | Pa3MHOXCHUA:
IIPOCTOE JIeJIEHNE Ha/IBOE, [IOYKOBaHHUE, pa3MHOKEHUE CIIOPaMU, BETETAaTUBHOE Pa3MHOXKEHHE,
dbparmenTanus, kioHupoBanue. [lonoBoe pazMHOKEHHE. OK 02
OcHOBHOe€ coJep;kaHue. 1 OK 04
Tema 2.3 Teopernueckoe 00yUeHHE. - K 2.1
outorene; | 30-31'ameroreHe3 y »)uBOTHBIX. CriepmaToreHe3 u ooreHe3. CTpoeHHE TIOJIOBBIX KIIETOK. 2 '
pacrenmii, | OIUIOJOTBOPEHHE U SMOPHOHAILHOE Pa3BUTHE KUBOTHBIX. IlapTeHoreHes. OMOpuoreHes (Ha npumepe
sKMBOTHBIX 1  JaHUeTHHKa). CTaguu >MOpHoreHesa
YeJI0BeKa Pa3zmHoxkeHue u pa3Butue pacrenuii. OHToreHe3 pacteHuil. POCT 1 pa3BuTHE KUBOTHBIX.
[ToctambOpuonanbHbIil nepuo. Ipsamoe u Henpsimoe pa3Butue. Pazsutue ¢ Mmeramopho3om y
0eCI03BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. CTaaiy MOCTIMOPHUOHATHHOTO Pa3BUTHUS Y KUBOTHBIX U
yenoBeka. [leproabl oHTOreHe3a yenoBeka. buonornueckoe crapenue u cMepThb. ['epoHTONOTHS
Tema 2.4. OcHoBHOe coep:kaHue 2 OK 02
OcHoBHble | Teopermueckoe o0y4deHme: 2
NOHATHUS

32-331eHeTrKa Kak HayKa O HaCJIEICTBEHHOCTH U U3MEHYMBOCTH OpraHn3MoB. OCHOBHBIE




IF€HETHUKHU U
3aKOHOMEPH
ocTHn
HacJIeaI0BaH
us

TE€HETUYECKNE MOHATUA U CUMBOJBL. ['eH. ['enoTun. @enorumn. AmenbHble TeHbl. AIbTEPHATUBHBIC
IIpU3HAKU. JIOMUHAHTHBIN U PELIECCUBHBIN ITPU3HAKU. ] '0OMO3UroTa U rerepo3urora. Yucras JIuHus.
['uGpunbl. OCHOBHBIE METO/IbI FTEHETUKH: THOPUIOTOTUYECKUH, LIUTOJIOTUYECKUE, MOJIEKYIISIPHO-
T€HETUYECKUE

3akoHOMEpHOCTH 00pazoBaHus raMmeT. 3aKoHbl . Menaens: MonorubpuaHoe ckpemuBanue. [IpaBuiio
JIOMHHHUPOBaHHMSI. 3aKOH €TMHOO0Opa3Hsi IEPBOTO MOKOJICHUS. 3aKOH PACIIEIUICHUS TPH3HAKOB.
[{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO CKpelMBaHus. [ uioTe3a YuCTOThI raMeT.
AHanmm3upyroliee ckpenuBanue. JuruOpuinoe ckpenBaHue. 3aK0OH HE3aBUCHMOT'O HACIICTOBAHHS
IIPU3HAKOB.

[TonuruOpuaHoe HaCIETOBAHUE U €T0 3aKOHOMEPHOCTH

IIpodeccnoHaNTLHO-OPHEHTHPOBAHHOE COIePKAHHE JIA00PATOPHOTO 3aHSITHS:

34 JlaGopaTopHasi padora:

JlaGoparopHas padota «CocTaBieHne cXeM MOHOTHOPHUIHOTO M TUTUOPUAHOTO CKPEIIMBAHMSL.
Pemenne reHeTHUECKHX 3a1a9»

Pemenne 3aa4 Ha OonpeaAcCICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB IIPpH
MOHO-, JIH-, TOJUTHOPHUIHOM U aHAIM3UPYIOLIEM CKPEIIMBAaHUHU, COCTaBICHUE T€HOTHITNIECKIX CXEM
CKpEIMBaHUs

OK 02
OK 04
I1K 2.3

Tema 2.5.
B3aumoaeiic
TBHE F€HOB

OcHoBHOE CoAEpKaHuE

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COACPKAHUE MPAKTUYECKOI0 3aHATHSA:

TeopeTuquKoe oﬁyqe}me.

35-36I eHOTHI KaK IeJIOCTHAS cucTeMa. MHOKECTBEHHOE JIeHCTBUE TeHOB. [LmefioTporus.
MHosxecTBEeHHBIN auienusM. BzanMonelicTBre aenbHbIX reHoB. KogoMuHupoBaHue.
B3aumoneiictBue HeayuenbHbIX TeHOB. KommiemenTapHocTs. Dnucras. [lonumepus

37 IlpakTHYecKoe 3aHATHE:

Pemenne 3ala4 Ha OoNpeaACIICHUEC BCPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB ITPU
Pa3JIMYHBIX TUIIAX BSaHMO}IeﬁCTBHH I'€HOB, COCTABJICHUEC I'CHOTHIINYCCKUX CXEM CKPCIIUBAHUSA

OK 01
OK 02
K 2.1

Tema 2.6.
CuenjieHHoOe

OcHoBHOE conep:kanue

Teopernueckoe o0yueHue.

OK 01
OK 02
I1K 2.3




HaCJIe10BaH
ue
NMPHU3HAKOB

Tema 2.7
T'eneruka
10J1a

38-39.3akonb1 T. Moprana. CrieruieHHOE HacJeI0BaHHE T€HOB, HApYIIIEHUE CIEIUICHUS. X POMOCOMHAs
TEOpHsI HAaCJIeACTBEHHOCTH. [ eHeTHueckoe KapTupoBanue XxpoMocoMm. Mcronb30Banue KpocCHHToBeEpa
JUTSL COCTABJICHUS TEHETUYECKHUX KapT XPOMOCOM

IIpodeccnoHaTHHO-OPHUEHTHPOBAHHOE CO/IEP:KAHNE MPAKTHYECKOT0 3aHATHA::

40-41Pemenue 3a1a4 Ha ONpPEICIICHUE BEPOSITHOCTH BOSHUKHOBEHHSI HACIICACTBEHHBIX MPHU3HAKOB MIPH
CIIETUICHHOM HACJIEJIOBAHUH, COCTABICHHE TCHOTUITMYECKUX CXEM CKPEIIHMBAHUS

OcHOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me.

42-43 XpOMOCOMHBIN MEXaHHU3M OTIPEICICHHUS T101a. AYTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
["'omorameTHbIi 1 reTeporaMeTHbIi 1oil. I'eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C IOJIOM

JlaGopaTopHble 3aHATHSA

44JTabopaTopHas paboTa:

JlabGopaTtopHnast pabota «Pemienne reHeTHYeCKUX 3a7a4 (Ha B3aMMO/ICUCTBUE TE€HOB U CLETICHHOE C
MI0JIOM HAacJIeIOBaHUE)»

Pemenue 3a1ay Ha onpe/ielieHre BEPOATHOCTH BOSHUKHOBEHHUS HACIICICTBEHHBIX TIPU3HAKOB,
CIETUICHHBIX C TMOJIOM, COCTaBJICHHE TeHOTUITUYECKUX CXEM CKpEIHBaHH

Tema 2.8.
T'eneruka
YyeJIoBeKa

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHnune:

45-46Kapuotumn yenoBeka. MeToIbl H3y4eHHS TCHETUKHN YeJIOBEKA: TeHEAIOTMUECKU i, OJTM3HEIIOBBIN,
[IUTOTEHETUUECKUN, OMOXUMUYECKUH, TOMYISAIMOHHO-CTaTUCTUYeCKUui. HacnencTBeHHbIe
3a00JeBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH UesioBeka. bonesnu ¢ HacneaCTBEHHOM
MPEAPACIONOKEHHOCTHI0. 3HAUEHUE MEIUIIMHCKON T€HETUKU B MPEJOTBPAILIEHUN U JICUEHUHN
TeHEeTUYECKUX 3a00JIeBaHH YelloBeKa

IIpakTHYeckHe 3aHATHA:

47-48Pemienne 3a7a49 Ha ONpeieTIeHNe BEPOSITHOCTH BO3HUKHOBEHHS HACJIC/ICTBEHHBIX TTPU3HAKOB,
UCIIOJIb3YsI METO/Ibl TEHETUKHU YeJIOBEKA, COCTABIIEHUE T€HOTUIMMYECKUX CXEM CKPEILIMBAHMUS.
[IpencraBieHne yCTHBIX COOOIIEHN ¢ TPE3CHTAIMEN O HACIEACTBEHHBIX 3a00JICBaHUSIX YEIIOBEKA

OK 01
OK 02

Tema 2.9.
3aKkoHOMepH

OcHoBHOe coaep:xaHue

Teopernyeckoe o0yueHue:

OK 01
OK 02




OCTH 49-50B3anmoeiicTBie reHoTUIa U cpebl Tpu hopMupoBanuu penotuna. I3MeHUYUBOCTh MPU3HAKOB. OK 04
u3MeH4YuBOC | KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BUIbl N3MEHUMBOCTH: HACIEICTBEHHAS U
TH U HEHACJICCTBCHHAs.
ceJIeKIus 3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHOM n3MenunBoctu (H.W. BaBuiios).
opranu3mMoB | MonudukanmonHas, uim (PeHOTUIIMYECKasi U3MEHYMBOCTh. Pouib cpezbl B MOAH(DHUKALIMOHHOM
n3meHunBocTH. Hopma peaknuu npusHaka. BapuanoHHbIN s U BaApUALlMOHHAs KPUBAs.
XapakTepucTuKa MOAU(PUKALIMOHHON N3MEHYUBOCTU
HacnencrBenHasi, niiM reHOTUIIMYECKas N3MEHYNBOCTh. KOMOMHATHBHAS N3MEHUYNBOCTb.
MyTtanuonHass ©3MEHUYUBOCTb. BUIbI MyTal1ii: FT€eHHBIE, XPOMOCOMHBIE, TeHOMHBIE. [Ipu4nHbI
BO3HUKHOBEHUS MyTalui
JlabopaTopHble 3aHATHUS:
51JIabopartopHast paboTa «AHaIN3 (HEHOTUITMYECKON N3MEHYUBOCTH: HOCTPOSHHUE BapUAL[IOHHOTO 1
psAlla ¥ BapHallMOHHOW KPUBOM»
IIpakTH4eckne 3aHATHA: 1
52Cenekuus Kak Hayka. MeTo/ bl CeNeKIIMOHHOM paboThl. I'eTepo3uc u ero npuuuHsl. MIcKycCcTBEHHBIN
0TOOp: MaccoBbIM M MHJIMBUYaJIbHBIA. DTanbl KOMOMHAIIMOHHON cenekiuu. CopT, Mopoaa, ITaMM
ANTOpPUTMBI pELICHHE 3a/1a4 Ha ONPECIIEHNE BO3MOKHOTO BO3SHUKHOBEHHSI HACIIEICTBEHHBIX
MPU3HAKOB 110 CEJIEKIMH, COCTABJICHNE T€HOTUIINYECKUX CXEM CKpELIMBaHUS
Pemenue 3a1a4 Ha onpe/iesieHNE TUIA MyTallUK [IPY NIEpEAAYe HACIEACTBEHHBIX IPU3HAKOB.
KonTpoabnas padora CtpoeHue u QyHKIIMHM OpraHu3Ma 2
Paznen 3. Teopusi 3BoJ1IouMHU 12
Tema 3.1. OcHoOBHOE co/iep:KaHue OK 02
Hcropus OK 04
P Teopernueckoe oGydyenue: 4
IBOJIIOLIMOH
HOT'O 53-541I1epBrle sBOMOLIMOHHBIE KOHIIENIUH. [ pagyanuctuyeckas sBomtormonHas konnenuus JX.b. Jlamapka.
yueHust JBuxymiue cuisl sBomonnu. Kpearronnsm u tpanchopmusm. Cucremarvka K. Jlunnes u e€ 3nauenue s

(dbopMUPOBAHUS UIEH IBOIOIIH

55-56.1Ipeanoceik BOSHUKHOBEHUS JapBUHMU3MA. DBOJIOLUS BUJOB B pupoze. bopnba 3a cyiecTBoBaHue.
EcrectBennslif oT00p. /IuBeprenuus npu3HakoB 1 Buoo0pa3oBanue. OCHOBHBIE MOJOKEHHUS CHHTETHYECKOM

teopun BoJronuu (CTD). Posb sBoIIONIMOHHOM TeOpuHr B (hOPMUPOBAHUHN HAYYHON KapTHUHBI MHPa

OcHoBHOE coiep:KaHue




TeopeTuveckoe o0yueHue:

Tema 3.2
MukposBoa | 57-58MUKpO3BOIIONKS U MAKPOIBOJIIOIHUS KaK 3TAIbl 3BOIOIMOHHOTO Mpoliecca. [ eHeTHueckre 0CHOBBI
ouus HBOJIONMH. MyTaluu 1 KOMOMHAIIUH KaK 3JIeMEHTapHBIN 3BOITIOIMOHHBIN MaTepuall. [lomymsius kak
3JIeMEeHTapHas €IUHUIA SBOIIOIUH.
59-60/1Bmwxymue cribl ((pakTOphl) IBOTIONKUK. MyTalIMOHHBIN MTPOLIECC M KOMOWHATHBHAS N3MEHYHBOCTb.
Murpanus. M3omsus nomynsiuii: reorpaduyeckas (MpocTpaHCTBEHHAs ), Onoornyeckas (penpoyKTUBHAS ).
EctectBeHHbII 0TOOP — HanpaBIstoMui hakTop IBooNKU. bopb0a 3a cyliecTBOBaHNE KaK MEXaHU3M
JENCTBUS €CTeCTBEHHOr0 0TOOpa B nonysuusax. Bun u ero kpurepun (npusnaku). BugoodpazoBanue kak
Pe3yNIbTaT MUKPOIBOIIOIIUT
Tema 3.3. OcHoBHoOe coep:kanue
Makpo3BoJa n .
PaKTHYeCKUe 3aHITHUS:
ous
61.MakponsBomtonus. DopMbl U OCHOBHBIE HampasiieHus MakposBotoiuu (A.H. Cesepuos). [Tytu
JOCTIDKEHUS] OMOJIOTHYECKOT0 TIporpecca: apoMopdo3, uanoaganTamnus, oomas gereHepamnus. MeToasl OK 02
M3YYEHHUS MaKpO3BOJIIOIUH. 3aK0H 3apoabliiieBoro cxoacTtsa (3akoH K. bapa). buorenernueckuit 3akon (3.
T'exkenn,
@. Mromnep). O01ire 3aKOHOMEPHOCTH (ITPaBUIIa) BOJTIOIUU
Tema 3.4. OcHoBHoOe coepxxaHue
Bo3nukHoBe
— Teopernueckoe o0yuenune:
pasBuTHe 62-63Hauano opraauueckoii sBomonuy. ITosBIeHne EPBBIX KIETOK. DBOMIONHS META00IN3Ma. DBOTIONHUS OK 02
KH3HM Ha nepBbIX KIeTOK. [IpokaproTsl u sykapuoThl. [IporcxoxkieHne MHOTOKIIETOUYHBIX OPTaHU3MOB. OK 04
3emae Bo3HMKHOBEHME OCHOBHBIX LIAPCTB YKApHOT.

OcHOBHBIE YCPTHI 5BOJIONHH PACTUTCIIBHOI'O MHPA. OcHOBHBIE YCPThI 5BOJIOLNUHA ) KUBOTHOI'O MUPA

IIpakTH4eckoe 3aHATHE.

64-6511pencraBienre yCTHOTO COOOIIEHUS U IEHTHl BPEMEHHU 110 OCHOBHBIM dTalaM BOZHUKHOBEHUS U
Pa3BUTHA )KUBOTHOT'O U PAaCTUTCIBLHOI'O MHpa, MIOJATOTOBJICHHBIX IO MEPECUYHIO KCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENOAaBaTeIeM

JladopaTopnas padora «Kparkas uctopusi pa3BUTHs OPTaHUIECKOTO MHUPa»




66J1a0opaTopHasi padora «AHalW3 U OIIEHKA Pa3JIMYHbBIX TUIOTE3 MTPOUCXOKIACHUS HKUZHU» 1
'unote3pl W TEOpHM BO3HUKHOBEHHMS >KM3HU Ha 3emile: KpealoOHU3M, CaMOIPOHM3BOJBHOE (CIIOHTAHHOE)
3apOoXJIeHHE, CTALIMOHAPHOE COCTOSIHUE, TAHCIIEPMUs], OMOI1I033.
Tema 3.5. OcHOBHOe co/iep:KaHue
Hpoucxown Teopernueckoe o0yueHue: OK 02
eHue OK 04
yeoBeka — | 07-68AnTpononorus — Hayka o yenoBeke. CUCTEMATHUECKOE MOJIOKEeHHE YelloBeka. CXOJICTBO YeIoBeKa ¢
aHTponoren | KMBOTHBIMU. OTJIMYHS YEIOBEKA OT KUBOTHBIX. [IPIMOX0KICHHE M KOMILICKC CBA3aHHBIX C HUM NIPH3HAKOB.
e3 Pa3Butne romoBHOTO MO3ra U BTOPOI CUTHAJIBHOHN cucTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U COIIMATBHBIX
(bakTOpOB B aHTPOIIOTEHE3E
69 OcHOBHEBIE CTaIMU aHTPONOTeHe3a. J|pHOUTEKH — MPEIKH YEeTIOBEKA U YEIIOBEKOOOPA3HBIX 00€3bsIH.
[TpoToanTpon — MpeaIIecTBEHHUK YelloBeKa. ApXaHTpol — ApeBHeimuil yenosek. [laneoantpon — apeBHMiA
yesioBeK. HeoaHTpor — uenoBek COBPEMEHHOIO THIA. DBOJIOLUS COBPEMEHHOT'O YEJI0BEKA.
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PAChl: €BPONICOUAHAs (eBpa3uiicKkas), HErpo-aBCcTpalonIHas
(3KBaTOpHaJIbHAsA), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHcKas). BpeMs 1 MecTO BO3HUKHOBEHUS YEJIOBEUECKUX
pac. ETMHCTBO uesioBeueckux pac
IIpakTHyeckue 3aHATHA:
70.Bpems 1 myTu pacceneHus yenoBeka 1o mniaanere. [IprcrnocobaeHHOCTh YeIoBeKa K pa3HbIM YCIOBUSIM
cpenbl. Bnusinue reorpaduueckoit cpeipl Ha MOp(OTIOTHIO B PU3HOJIOTHIO YETOBEKa 1
3amuTa JIEHT BpEMEHH U MEHTAJIbHBIX KapT B OpMaTe YCTHOTO COOOIIEHUS, TOATOTOBICHHBIX IO IEPEUHIO
HCTOYHUKOB, PEKOMEH/IOBaHHBIX ITPETIO/IaBaTeNIeM
KonTpoabHasi padora TeopeTrueckue acCeKThl IBOJTIOIMH KU3HHU Ha 3emiie 2
Pa3nea 4. dxosorus 26
Tema 4.1. OcHoBHoOe coepxaHue 2 OK 01
Jdkoy0ruuec . OK 07
e TeopeTnueckoe odyueHnue:
dakroput n | /1-72Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAsI, HA3EMHO-BO3/yIIHAs, IOYBEHHAS!, BHYTPHOPraHU3MEHHA. 2
cpeasl OU3NKO-XUMUYECKHE 0COOEHHOCTH cpeJl OOMTaHusl opraHu3mMoB. [IpucnocoGnenus opraHu3MoB K KU3HU B
JKU3HU pa3HbIX cpenax. [lonstue sxonornueckoro gakropa. Knaccuduxamus sxonorndyeckux daxkropos. [Ipasuio
munnmyma FO. JInbuxa. 3akon Tonepantaoctu B. Illendopaa
Jlaboparopnasi pabora
73. JIaboparophas pabota «IIpucnocoGienue opranu3MoB K pa3HbIM cpeslaM OOUTaHUs 1




Tema 4.2.

OcHoOBHOE co/iep:KaHue

Homynps, TeopeTudeckoe o0yueHue:
co00IIIeCTBa,
sKOocUCcTeEMBI | [4-75DKooruueckasi XapakTepruCTUKa BUJA U MOMYISILIUK. DKOJIOTHYecKasi HUIlA BUa. DKOJIOTHYECKHE
xapakTepucTuky nomysmun. CoodrecTBa u skocucTeMbl. brorienos u ero crpykrypa (B.H. Cykades). CBsizu
MEXJly Opranu3mMamu B 6uorieno3e. CTpyKTypHbIe KOMIIOHEHTBI 9KOCUCTEMBI: MPOJIYLIEHThI, KOHCYMEHTHI,
pEIyLIEHTHI.
76-77KpyroBopoT BEIIECTB ¥ TIOTOK SHEPTHH B SKOCHCTEME. TpodudecKkue ypoBHH.
AHTPONOTeHHBIE YKOCUCTEMBL. ATpOsKOCHCTEMBI. OTIMYHUS arpo3KOCUCTEM OT OMOTeO1EHO30B.
YpboskocucteMbl. OCHOBHBIE KOMITIOHEHTHI YPOOIKOCHCTEM OK 01
OK 02
IIpakTHyeckoe 3aHATHA: OK 07
78-79Tpoduueckue nenu u cetd. OCHOBHBIE MOKA3aTeNU 3KOCUCTEMbl. bruomacca U mpoyKIus.
DKOJIOTHYECKHE TUPAaMUJIbI Yicell, OMoMacchl M SHepruu. [IpaBuiio mupaMuapl SHEPTUH.
Perenrie npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM M0 MEPEHOCY BEIIeCTBA U SHEPTUHU B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUIECKUX LeNel u mrupamu buomaccel u sueprun Jlabopatopnas padora:
JlabopaTopnasi pabora «CocTaBiieHHe CXeM Iepe/iadl BeIIeCTB U SHepTruu (Iieneil muTaHus u
HKOJIOTUYECKUX TTUPAMUT))»
W3yueHune U omucaHue SKOCUCTEMBI CBOEH MECTHOCTH. BbIsiBI€HHE THUIOB B3aMMOJEHCTBHS Pa3HbIX BHUJIOB
JTAHHOM DKOCHCTEME.
Tema 4.3. OcHoBHoOE coiepraHue OK 01
buocdepa - T . OK 02
eopeTuyeckoe o0yueHnme:
rnodankHas 80-81bunocdepa — xuBas oboouka 3emnn. Pa3BuTHe npeacrapieHuii o omocdepe B Tpynax B.U.
HKOJIOTUYECK BepHazIcKoro.
ai - CHCICMA | 6 nactn o6uocdepsl u e€ cocras. JKuBoe BemecTBo Onocheps! u ero PyHKIUN
I:HT BIIAHHC 3aKOHOMEPHOCTH CyliecTBOBaHMs 6rocdepbl. OcodeHHOCTH Orochephl Kak I100aNbHOM IKOCUCTEMBI. OK 04
POTIOreHH Junamuueckoe paBHoBecue B Ouocdepe. PutmudHoCTs siBieHuii B 6nochepe. KpyroBopoTs! BemiecTs u
BIX (haKTOpoB OMOreoXuMHUECKUE IUKIIBL. [ 106aIbHbIe 9KONIOTHYEeCKHEe TPOOIeMbl COBPEMEHHOCTH U IIYTH UX PEILICHHS. OK 07
Ha 6uocdepy
Tema 4.4 OcHoBHOe coaep:kaHue OK 02
Baunsane OK 04
aHTpoIoreHH | 1 €OpeTHYeCKoe odyenue: OK 07
BIX (PaKTOPOB | 82-83 AHTpOMOreHHbIC BO3ACHCTBHS Ha Grochepy. 3arpsa3HEHNMs KaK B AHTPOIIOT€HHOTO BO3ICHCTRHL. 1K2.1
Ha buochepy AHTpOTIOTE€HHBIE BO3ACHCTBUS Ha aTMochepy. BozaeiicTBus Ha ruapocdepy. BozaeiictBus Ha utochepy. 1IK.2.3




4.5. Bnusnue
COIMAIIBHO
IKOJIOTHYECK
ux GakTopoB
Ha 3]J0POBBE
YeJIoBeKa

AHTpOTIOTeHHbIC BO3/ICHCTBUS Ha OMOTHYECKHE COOOIIECTBA. YTITYOJICHHO U3yYalOTCsl OTXO/IbI, CBA3AHHBIC C
orpeiesieHHON mpodeccueit/CrenualbHOCThIO

IIpakTHyeckune 3aHATHSA

84-85 Ipaktuyeckoe 3ausTre «OTXOABI IPOU3BOICTBAY

*B TOM 4HCJIe l'[pOq)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHoe CoaecpKaHuE NMPAKTUYICCKOI'O 3aHATHSA

86-87-88IIpakTnueckoe 3ausaTHe «OTX0ABI MPOU3BOACTBAa». Ha ocHOBe (penepaabHOro
KJI1acCH()MKAIMOHHOTO KaTajJora OTX0/I0B ONPEEIATh KIacC OMACHOCTH OTXO/0B; arperaTHOE COCTOSHHE
¢dusnueckyro GopMy 0TX0/10B, 00pa3yoIIMXCs Ha paboyeM MecTe / Ha Tarax MpOoU3BOICTBA, CBSI3aHHBIE C
OIIpeIeTICHHOH Mpodeccueil/crennaabHOCThIO

OcHoBHOE CoacpKaHue

TeopeTnueckoe o0yuenmue:

89 310poBbe U ero cocrapistomye. @akTopbl, MOJIOKUTEIHLHO U OTPULIATEIBHO BIHUSIOIINE HA OPTaHU3M
yeroBeka. [Ipobiiema TeXHOreHHBIX BO3/ICHCTBUI Ha 30POBBE YEJIOBEKa (JIEKTPOMArHUTHBIE TIOJIs, OBITOBAs
XMMHUSI, U30BITOUHBIC IYMBI, PAJIHALUS U T.11.). AJlanTalys OpraHu3Ma 4elioBeka K (pakTopaM OKpyKaroIiei
cpensbl. [lpuHnmns! popMupoBanus 310poBbecOeperatomiero noseaeHus. Guznyeckas akTHBHOCTD U
300POBbE. broxumpudeckue aceKThl PalOHAJIbHOT' O MU TAHUA

JlabopaTopHbIe 3aHATHS

JlaGopaTopHas paboTta Ha BEIOOP:

90 1. JlaboparopHas paboTa «¥YMCTBEHHasi pabOTOCIIOCOOHOCTh)»

OBnazieHue METOIaMU OTIPECIICHHS TToKa3aTeel yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBSICHEHNE
HOJY4YEHHBIX Pe3yabTaToOB U (POPMYTUpPOBaHHE BBIBOJOB (IMMCbMEHHO) € UCTOIb30BaHNEM HayYHBIX MOHATHH,
TEOpPUH U 3aKOHOB

2. JlabGoparopHas paboTa «BnusHue abnotndeckux (pakTopoB Ha YeIOBeKa (HU3KUE U BBICOKHE
TEMITEPaTyphl)»

N3ydenne MexaHU3MOB aJanTalii OpraHu3Ma 4ejJoBeKa K HU3KUM M BHICOKMM TeMIIepaTypaM U 00bsICHEHHE
TIOJIY4CHHBIX PE3yJIbTATOB U (POPMYJTHMPOBAHUE BHIBOIOB (ITMCHMEHHO) C UCIIOIb30BAHUEM HAYYHBIX MOHSTHIA,
TEOpHI ¥ 3aKOHOB

KoutpoabHnas padora TeopeTudeckre acrieKThl SKOJIOTHN

Paznen 5.
Buonorus B
KU3HA

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)

Conep:xanue

TeopeTuveckoe o0yueHue:

OK 02
OK 04
OK 07
I1K2.1
[IK.2.3

OK 02
OK 04
OK 07




Tema 5.1. 91buoTtexHoyIOrus KaK HayKa v Mpou3BoIcTBO. OCHOBHBIE HANIPABJICHHUS COBPEMEHHONW OMOTEXHOJIOTHH.
buorexnonor | MeToaer 6norexHonoruu. OObEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTHISCKUX U TEHETUIECKUX
WU B sKcriepuMeHToB. [IpaBuia novcka u aHain3a OMO3KOJIOTrHYECKON HHPOPMAIIUU U3 PA3TINYHBIX HCTOUHUKOB
HKUZHU (HayuyHast ¥ yuyeOHO-Hay4YHasI TUTEPATypa, CPEJICTBA MacCOBOI nH(opMaIu, cetb IHTEpHET U Ipyrue)
KaxZ101r0 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COJIePKAHUE TPAKTHYECKOT0 3aHATHSA:
92-93Keiicel Ha aHaMM3 UH(OPMALIMK O HAYYHBIX JOCTHKEHUSIX B 001aCTH TEHETUYECKUX TEXHOJIOTHH,
KJICTOYHOW WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA.
94-95-963ammura keiica: mpeCcTaBICHUE PE3yIbTaTOB PEIICHUS KeCOB (BBICTYINIEHUE C MPE3EHTAIUECH )
Tema 5.2. Conep:xkanue
BHOTEXHONOT | [IpakTHuecKoe 3a1anue:
WU U -
JKABOTHEIE 97-98Pa3BuTHE OMOTEXHOJIOTHH C JKUBOTHBIX, IPUMEHEHHE TPOAYKTOB OMOTEXHOJIOTHH B )KU3HH YEIIOBEKA,
MOKCK M aHaIN3 HHPOPMAIMH U3 Pa3IMYHBIX HICTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa
MaccoBoit nHpopMalmu, cetb uTepreT n npyrue) Keiicel Ha ananu3 nHGopMalmu o pa3BUTHH
OMOTEXHOJIOTHI ¢ MPUMEHEHHEM TeXHUYECKUX CUCcTeM (1o rpymnnam) 3amuTa keica: [Ipeacrasienue
pE3yJIbTAaTOB PEUICHUS KeHCOB (BBICTYIUICHUE C MPE3CHTALIUCH)
Pa3nes 6. Bnoskonornyeckue uccae10BaHus
OcHoBHOE conep:kanue
Teopernueckoe o0yueHnune:
Tema 6.1. 99-100 Hayunsrii MeTos1. MeTopl OHOAKOIOTMUECKUX HCCIEI0BAHUI: TIOJIEBbIE, JIA0OpATOPHBIE,
OcHOBHBIE JKCIIEPUMEHTAJIbHbIE. MOHUTOPUHT OKPYXKAIOIIEH Cpeibl: IOKAIbHBIN, pErMOHANBHBIN U II100aJIbHBIH
METObI MerTtobl TOUCKa, aHATTU3a U 00Pa0OTKU HHPOPMAIIHH O TIPOESKTE B PA3TUYHBIX HCTOYHUKAX
OMOPKOIOrHY
€CKUX JlabopaTopHble 3aHSITHS:
MCCICNOBAN | 10| TJocTaHOBKA LI€NH, 3a7a4, BBLIBIDKEHIE THIIOTE3bI, IPOBEACHHE SKCIIEPUMEHTA MO OMPEIeTEHHI0
i

OIITUMAJIBHBIX YCJ'IOBI/Iﬁ IJI1 poCTa U @HSHOHOFH‘I@CKOI\/II AKTUBHOCTH JPOXKIKEBBIX KIICTOK. Brrssienne
3aKOHOMEPHOCTEH, (OpPMyIMpPOBAaHHE BBHIBOJIOB U MIPOTHO30B.

JlaBoparopHble pabOThI Ha BEIOOP MO MUHU TPYIIIIAM:

1. Bnusinue Temrneparypsl Ha pocTa U (PU3HOJIOTHYECKYIO aKTUBHOCTD APOOKEBBIX KIETOK

2. Brnmsnue yrieBooB Ha pocTa u GU3HOIOTHIECKYIO aKTHBHOCTD JIPOXKIKEBBIX KIETOK

CoueraHHoOe BIUSHHE TEMIIEPATYPHI U YITIEBOJIOB HA POCTA U (PU3HOIOTMYECKYIO aKTUBHOCTD JIPOXIKEBBIX

I1K2.1
[IK.2.3

OK 02

OK 04
OK 07
I1K2.1
[IK.2.3




Tema 6.

buoskomorny
eCKUH
AKCIIEPUMEHT

[TpomexyTou
Has
aTTecTanus

Bcero

KJIE€TOK

OcHoOBHOE co/iep:KaHue

HpaKTH‘leCROC 3aHATHE

102-10300630p TeM yueOHO-HCCIIeIOBATEIBCKUX TPOCKTOB. BBIOOP yueOHO-HCCIEA0BATEIBCKOTO TPOCKTA U3 2

npeuiokeHHbIX. @OpMUPOBaHHE KOMaH bl TPOEKTA. AJITOPUTM BBIITOJHEHHS MTPOEKTA.

Kaxnas rpynna BeIOMpaeT 0JIMH U3 BAPHAHTOB yUeOHO-MCCIEI0BATEIbCKUX IPOEKTOB!

1. Onenka kayecTBa aTMOC(EpHOTO BO3AyXa

2. OneHka KayecTBa [04B METO/10M (PUTOTECTUPOBAHUS

3. OreHka KadecTBa BOJI NMOBEPXHOCTHBIX BOJOEMOB I10 OPraHOJENTUYECKHMM M (U3UKO-XUMHUECKUM

CBOMCTBaM

4. Bnusiaue ITAB Ha pocT u pa3BUTHE CEMSH BBICIINX PAaCTEHUI

5. Bnusiaue coneBOro 3arps3HEHUST Ha pPOCT M PA3BUTHE CEMSIH BBICHIMX pacTeHuil Ilepewiii sman

8bINOTHEHUS NPOEKMA:

ObocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrIsiBIeHNE TPp00IeMbl HCCiie0BaHus, (HOPMYyITHPOBaHHE

runoTessl. Beibop MeTo10B uccnenoBanus. Beioop Touek otOopa npod Ha TEPPUTOPUH UCCIIEJOBAHUS.

[TocranoBka neneit u 3ama4 uccnenoBanus. OnpenencHue GOpMbI IPEACTABICHUS PE3yIbTaTOB

uccnenoBanus. OnpeaeneHne 3TaloB U COCTaBJICHHUE [JIaHA MCCIIeI0BAHUS

JlabopaTropHble 3aHATHUS

104.Bmopoii sman 8binonneHus npoekma: OAroTOBKa HEOOXOIMMOM MOCYABl U MaTepHaa Jjs 1

9KCIEPUMEHTA, POBECHUE IKCIIEPUMEHTA, IEPHOANYEcKas IPOBEpKa TEUEHUS IKCIIepUMeHTa/ cOop

MaTepuaia B BBIOpaHHBIX TOUKax oTOopa npod

Tpemuii sman @vinonueHuss npoekma. 1MoJIydeHHe MePBUYHBIX IKCIEPUMEHTAIbHbBIX JAHHBIX, IPOBEACHUE

CTaTHUCTUYECKON 00pabOTKH MOJIyYEHHBIX JaHHBIX

Yemeepmuiii sman 8blnoIHeHUs: NPOeKma. BbIBIEHUE 3aKOHOMEpPHOCTEN, (OPMYITUPOBAHUE BHIBOJOB U

IPOTHO30B, OLIEHKA Ka4eCTBa UCCIIEAYyeMOro 00beKTa M0 pe3ysabTaTaM OHOIKOJIOTHYECKOT0 aHaIn3a

IIpakTHyeckne 3aHATHA

105-106.3amuTa npoekTta. [IpencraBneHue pe3yiabTaToB BHIMOIHEHUS Y4eOHO-UCCIIE10BaTEIbCKIX 2

MIPOEKTOB (BBICTYIUICHHUE C MPE3CHTAITNEH)

JuddepeHpoBaHHbIi 3a4eT 2
108

OK 02
OK 04
OK 07
[1K2.1
I1K.2.3




3. YVCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA30BATEJIHHOM
JTACIATIIAHBI

3.1. TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecIe4eHH 0

Jlnsg peanuzanuy nporpaMMbl JUCIUIUIMHBL €CTh CIIEAYIOLIEE:

[] xabuner «buonorum», OCHaIIEHHBIM 00OpyAoOBaHHWEM: MeOesb, J0CKa, MeJl, HarjsaHble
nocoous (KOMILJIEKTHI y4eOHBIX TaOJHII, TIAKaTOB),

TEXHUYECKUMU CpeacTBaMH OOY4YEHHS: KOMIIBIOTEP C  ycTpoiicTBamu

BOCIPOM3BEJCHUS 3ByKa, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM.

[] MUHMMAaJbBHBIN HAOOP AJIS MPOBEACHUS IPAKTUUECKUX 3aHATHI; [ BUAMOTEKA MO pa3zaenam

U TEMaM.

3.2. UudopmannonHoe odecrieyeHne peajsu3auum NporpamMmmbl

I peamzany  IPOrpaMMbl  OMONHMOTEYHBIM (QOHJ WMMEEeT IeYaTHbIE | SJICKTPOHHBIC
oOpa3oBaTenbHble U WH(OPMALMOHHBIE PECYpPChl, PEKOMEHJIOBaHHBIC AJI HCIOJIB30BaHUS B
00pa30BaTebHOM IIpOLIECCE.

Ilepeuens yueOHBIX M3aanuii, UHTEpHET-PECYPCOB, JOIMOJIHUTEIHLHON JUTEPATYDHI:

3.2.1. [lepeyeHb OCHOBHOH M JONOJHUTEIBHON JTUTEPATYPHI:

OcHOBHAs IUTEPATYPA:

1. bBuosorusi: y4eOHMK ¥ MPAaKTHKYM JUIsI CPEIHEro NpoQecCHOHATBHOTO 00pa3oBaHUs
/ B. H. SApeirun [u ap.]; nox penakiueii B. H. Spbiruna. — 2-¢ u3na. — Mocksa: M3garenbcTBo
FOpaiit, 2023. — 378 c.

JlonoJHHUTENbHAA JUTEPATYpA:

3.2.2 VIHTEpHET pecypchI:

1. Jlaub: anexTpoHHO-OnOMHOTeYHas cuctema. — URL: https://e.lanbook.com/

2. Tloprai, mocBAIEHHBIN 3BONIONNMY YeoBeKka: hitps://antropogenez.ru/

3. Hay4HO-TIOIMYJISIpHBINA CAaHT C HOBOCTSIMHU O JIOCTIDKEHUSX B COBPEMEHHOUW OMOJIOTUN U
MeIUIIMHE U MaTepualiaMy M3 Hay49HBIX KypHauoB: https://biomolecula.ru/

4. Basa 3HaHuUil 10 BceM TeMaM Ouonorun ¥ mequimesl: http://medbiol.ru/

5. CallT ¢ MUHU-JIEKIMSIMH CIICIIUAIHNCTOB BO BCEX 00MacTsAX Hayku. EcTh

OT/eJbHBIC pa3ziesbl 0 Ouosioruu u MmeaunuHe: https://media.foxford.ru/articles/biology-online
6. bubnuoreka MarepuanoB, KHUT U y4eOHUKOB, CTaTEH IS ITKOJIBHUKOB U CTYJEHTOB:
http://humbio.ru/

7. Bces ouonorus: https://www.shio.info/

8. DnexTpoHHBIE 00pa30BaTENbHbBIC PECYPCHI IO OMOJIOTHH:
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-
biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=ya
ndex.ru&utm_referrer=yandex.ru

9. DnekrpoHHble yueOHUKH U OectutaTabie cepBuckl LECTA! https://lecta.rosuchebnik.ru/
10.Enunast koyutekuus nupoBbIX 00pa3zoBaTenbHbIX pecypco: http://school-collection.edu.ru



https://e.lanbook.com/book
https://antropogenez.ru/
https://biomolecula.ru/
http://medbiol.ru/
https://media.foxford.ru/articles/biology-online
http://humbio.ru/
https://www.sbio.info/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://lecta.rosuchebnik.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOBPA30BATEJIBHOM JUCHUILIAHBI
KoHTpone ¥  OIEHKAa pPE3yabTaTOB  OCBOEHUS
PacKpbIBAIOTCS gyepes JVCLUTIIIMHAPHBIC

Ha (QopMHUpOBaHHE OOIMMUX U

paszenam ¥ TeMaM COJIepXKaHus yueOHOro Marepuara.

o0mieo0pa3oBaTebHON  AUCHUTUIHHBI
pe3yabTaThl, HaIpaBJICHHBIC
npo(ecCHOHANBHBIX KOMIETEHLUNH 10

Oomas
KOMIIETEeHIH
a1

Paszgen/Tema

THn oeHOYHBIX MePONPUATHI

Pazgen 1. KileTka—CcTpyKTypHO-()yHKIIHOHAJbHAS

KonrpomnsHas padora «MoneKyIsIpHbIit

eIHHHIA KHBOTO YPOBEHBb OpPTaHMU3aINH KUBOTO»
OK 02 buonorus kak nHayka. OOmas -3aronHeHue TaOJMIBI € OMUCAaHUEM
XapaKTEPUCTHKA KU3HH METOJIOB  MHUKPOCKOIMPOBaHUA C  HUX

/TOCTOMHCTBaMU U HEIOCTATKAMH.
-3anonHeHue Tabnuibl «Bkiiag ydeHbIX B
pa3BUTHE OMOJIOTUNY

-3anoHEHUE  CPABHUTENBHOW  TaOIHIIBL
CXOACTBA M pAa3JIM4Uil KUBOTO U HE
»KUBOTO

KJICTKE

OK 01 CTpyKTYpHO-( YHKIIUOHAJIbHAS -OneHnBaeMasl IMCKYCCUsl 10 BOIPOCAM

OK 02 OpraHu3anus KIETOK IIEKIUU

OK 04 -PaspaboTka MeHTanpHOM KapThl IO
KJacCU(UKALUU KJIETOK U MX CTPOEHUIO HA
Mpo- W DYKAPUOTUYECKUX U 1O
[IapCTBaM B MUHU T'pyIIIax
-BrinmonHenne u 3ammra 1abopaTOPHBIX
paboT:
«CtpoeHue KJIETKH (pacTtenus,
PKUBOTHBIE,  TIpuOBI) M KIETOYHBIE
BKJIIOUEHUs1  (Kpaxmaja,  KapOTHHOUJBI,
XJIOPOTLIACTBI, XPOMOILITACTBI)
[TpakTueckoe 3amstue. IlpencraBnenue
YCTHBIX  COOOIICHHUN C TMpe3eHTaIueH,
MOArOTOBJIEHHBIX 1o NIEPEYHIO
HMCTOYHUKOB, PEKOMEH/TI0BaHHBIX
IpenoaaBaTeaeM

OK 01 CTpykTypHO-QYHKIHOHANbHbIE (hakTOpbl |PPOHTAIBHBIN OMpocC

OK 02 HAaCJIEeACTBEHHOCTH PazpaboTka rimoccapust
Pemenne 3amay  Ha  OIpEnAEIcHHE
MOCJIEI0BATEILHOCTH HYKJIEOTH/IOB,
aMMHOKHCIIOT B HOPME M B cCiydae
WM3MEHEHUS MOCJIEI0BATENBHOCTH
Hykieotu 0B JJTHK

OK 02 OOMeH BelIecTB U NpeBpaleHne 3Hepruu B @poHTaIbHBINA OMPOC

3aroyiHeHNE CPaBHUTENBHOM TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMEHA BEIIECTB




OK 02
OK 04

Metio3

DKu3HeHHbBIN UKI  KJIETKU. MUTO3.

OOcyxIeHne 1Mo BOIpocaMm JIEKIUH
Pa3paboTka JIEHTBI BPEMEHHU
KM3HEHHOTO [TUKJIA

Pa3nen 2. CtpoeHue u (pyHKIUM OpPraHu3mMa

Kontponbnast pabora “CrtpoeHue u
¢yHKIMM opranu3ma’

OK 02 CtpoeHue oprannuzma OueHuBaemasi AUCKYCCHUS

OK 04 Pa3zpaboTka MEHTAJIbHOUN KapThbl
TKaHEW, OpraHoB U CHUCTEM OpraHoB
OpraHu3MoB (pacTeHHsl, >KMBOTHBIE,
YEJIOBEK) C KPAaTKOM XapaKTepUCTUKOU HX
b yHKIMI

OK 02 DopMbI pa3MHOXKEHHS OPTaHU3MOB OpoHTaNIBHBIN OMPOC
3amojlHeHHEe  TaONMIBI C  KPaTKOM
XapaKTepUCTHKOW W mpuMepamu  (Gopm
[Pa3MHOKEHUsI OPraHU3MOB

OK 02 OHTOreHe3 pacTeHH, KUBOTHBIX U Pa3paboTka JEHTBl  BpPEMEHU  C

OK 04 ueI0BeKa XapaKTEPUCTUKOM  3TAoOB  OHTOICHE3Q]
OTIEIBHOM  TPYNIOW JKUBOTHBIX U
UeJIOBEKa IO MUKPOTpyIam
Tect/onpoc
CocraBineHue  KU3HEHHBIX  IMKJIOB
pacTeHuil 1o otnenam (MOXOBHIHBIC,
XBOLIEBUHbIE,  MAIOPOTHUKOBUIHBIE,
FOJIOCEMEHHBIE, TOKPBITOCEMEHHbIC)

OK 02 3aKOHOMEPHOCTH HACJIEe10BaHUs PazpaboTka rioccapus

OK 04 DpoHTAIBHBIA OMPOC
Tect mo BOIIPpOCaM JICKIUN
Pemenne 3aga4dy Ha OIIpCACIICHUC
BEPOATHOCTHU BO3HHKHOBCHUS
HACJICACTBECHHBIX IIPU3HAKOB pu
MOHO-, Au-, HOJ'II/IFI/I6pI/I,I[HOM n
AHAIU3UPYIOLIEM CKpEIlIMBaHUH,
COCTaBJICHUEC TCHOTHUIINYCCKUX CXEM
CKpCIINBAHU

OK 01 CuemieHHoe HaCJIEIOBAHUE Tecr

OK 02 MPU3HAKOB PazpaboTka rioccapus
Pewenne 33lad  HA  ONpEAEJIEHHUE
BEPOATHOCTHU BO3HHKHOBCHUS
HACJICICTBCHHBIX IIPU3HAKOB npu
CHCIINICHHOM HacCJICJOBAaHUH,
COCTAaBJICHUEC TCHOTHUIITNYECCKUX CXeM
CKpEIIMBaHUsA

OK 01 3aKOHOMEPHOCTH U3MEHYUBOCTH Tecr.

OK 02 Pemenne 3agady Ha oOIpeAelieHUE TUIa

OK 04 MyTaluu IpH repenave
HaCJIEeICTBEHHBIX MPU3HAKOB,
COCTaBJICHHE TEHOTHIMYECKUX  CXEM
CKpEILIUBaHUS

Paznen 3. Teopus 3BoJIIOLNH

KontponbHast pabora “Teopernueckue
ACIIEKTHI DBOJIOLIAH KU3HHU Ha 3emiie”




OK 02

HcTopus 3BOTIOLUOHHOTO YYEHUS.

OpOoHTANBHBIN OMPOC

OK 04 MuxkposBosronus Pa3paboTka riaoccapusi TEpPMHHOB
Pa3zpaboTka JIEHTBI BPEMEHM DPa3BUTUS
SBOJIFOLIMOHHOTO YYEHUs

OK 02 MaxkposBomonus. Bo3HukHOBeHNE U OuenuBaemas AUCKYCCHSL:

OK 04 pa3BUTHE )KU3HU Ha 3eMJie UCIIOJIb30BaHNE apryMeHTOB,
OHOIOTHYECKOM TCPMUHOJIOTUN u
CHUMBOJIMKH  IJId  J0Ka3aT€jibCTBA POACTBA
OpPraHnu3MoOB Ppas3HbIX CHCTEMATHYCCKUX I'PYIII
Pazpabotka JICHTBI BpEMEHHU
BO3HUKHOBCHUA U Pa3BUTHUA XKU3HU Ha 3emie

OK 02 [MpoucxoxaeHne  yeloBeKa — OpoHTaNBHBIN OITPOC

OK 04 AHTPOTIOTECHES Pa3zpaboTka JICHTBI BPEMEHU
IIPOUCXOXKACHUSI YEIOBEKa

Pa3nen 4. JxoJiorus KonTponbras padota. Teoperndeckue
ACIIEKThl SKOJIOTUU

OK 01 OKoorudeckue  (GakTopel M cpeAbl |[[ecT Mo AIKOJOTHYECKUM (aKTopaM H

OK 02 PKU3HU cpesiaM KU3HU OPraHU3MOB

OK 07

OK 01 [Monynsauus, coo01IecTBa, CocTaBleHHE  CXEM  KPYroBopoTa

OK 02 HKOCUCTEMBI BEILLECTB, UCHOJb3Ysl MaTepUaIbl JEKIUU

OK 07 Pemenue MPaKTUKO-OPUEHTUPOBAHHBIX
[PaCYETHBIX 3alaHMd 10  IEepPEeHoCy
BCHICCTBA MW OHEPTUUM B OKOCUCTEMAX C
COCTaBJICHHE TpoUIECKUX ueneu u
nupamui OHOMacChl U SHEPTUH

OK 01 buocdepa - rio0anbHas OneHuBaemast TUCKyCCHUs

OK 02 OKOJIOTUYECKasi CUCTEMA Tecr

OK 07

OK 01 Biusuaue AQHTPOIIOTE€HHBIX Tect

OK 02 (dakTopoB Ha OGuochepy [TpakTrueckas pabora “OTxonsl

OK 04 MpOU3BOJACTBA”

OK 07

OK 02 Biusuaue COLIMATIbHO-9K0ornyeckux OLeHnBaeMas JMCKyccus

OK 04 (dakTopoB Ha 3/10poBbeBBINTONHEHNE Ta00paTOPHON PabOThl Ha

OK 07 yernoBeKa BEIOOD:

"VYMcTBeHHas1 paboTOCTIOCOOHOCTH
"Bnusinue abuotudeckux (akTOpoB Ha

YeIoBeKa (HM3KHTE u BBICOKHE
TeMIepaTypsi)"

Pa3znea 5. Buosorus B ;Ku3HU 3amura KeHca. MPEICTaBICHUE
pEe3yNbTaTOB pelieHus KeiicoB
(BBICTYIUIEHHE C MTPE3CHTALIUECH )

OK 01 broTexHoorNN B JKM3HH Ka)KJI0r0BBINOIHEHNE Keiica Ha aHaIN3

OK 02 WHGOPMAIIUU O HAYYHBIX  JIOCTHXKCHHAX B

OK 04 obmactu T€HETHYCCKHUX TeXHOJ’IOFHﬁ,
KJIICTOYHOH WHXXCHECpHUU, ITNIICBBIX|
OMOTEXHOJIOT Uil (o rpynmnam),
MPEACTaBJICHUC PE3YJIbTATOB PCHICHUA

KEUCOB




