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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCHUILJIMHBI

buoJjgorus

1.1. O6saacTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma y4yeOHOW IMCUUIUIMHBI «buoNOrus» SBISETCS YacTbhio
IpOrpaMMbl MOATOTOBKM CIELMUAINCTOB CcpeAHero 3BeHa creuuanbHocTel CIIO
ecrectBeHHOHay4dHOTO Mpoduis (35.02.01 JlecHoe U JrecomapkoBOe X035AHCTBO).

Pabouast nporpamma y4eOHON AMCIMUIUIMHBI MOXET ObITh HCIIOJIb30BaHA MJIS
MOBBIIICHHSI KBATH(PHUKAIIIHN U TPO(HEeCCHOHATBHOM MOATOTOBKH

1.2. MecTo y4yeOHO# JMCUHUILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIlel[Ua-
JIMCTOB CPeIHero 3BeHa:

Hucrumnraa « bBHoI0THs» BXOAUT B IUKIT 00111€00pa30BaTeIbHBIX JUCITUTUIHH 1
OTHOCHUTCS K 0230BBIM JUCITUTIIIMHAM.
1.3. leau u 3agaun y4eOHOM JUCUUILIMHBI — TPEOOBAHUSA K pPe3yJbTaTaM OCBOe-
HUSA y4eOHOM AUCHUTLIHHBI:
1.3.1. Ileab 00me00pa3oBaTeILHOM AU CIATIIHHBI

Henps nuctmmiunbl «buonorus»: chopMupoBaTh y 00yUdaromuxcs CUCTEMY I0-
HSTUN O PA3IMYHBIX YPOBHSIX KU3HU CO 3HAHUEM COBPEMEHHBIX MTPEICTABICHUM O JKU-
BOH MPUPO/IE, HABBIKOB IO MPOBEJACHUIO OMOJIOTMYECKUX UCCIIEeI0OBaHMI ¢ coOoIe-
HUEM ITHYCCKUX HOPM, apTyYMEHTUPOBAHHOM JIMYHOCTHOW IO3HIINH TIO0 OEPE)KHOMY
OTHOIIICHUIO K OKPYKAIOIICH cpesie, HAaBBIKM MX MPUMEHEHHUS B MPAKTHUUECKOU TPO-
(dhecCUOHAIBHOM JIeSITeIbHOCTH.
1.3.2. Ilnmanupyemblie  pe3yJibTaTbl  OCBOEHHUSI  001Ie00pa3oBaTEJbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco6oe 3HaueHNE TUCIMIUIMHA UMeeT pu popmupoBanuu u pazputuu OK cre-
manbHOCcTH 35.02.01 JlecHoe 1 ecomapkoBOe X03SHCTBO.



Kox m nanumenona-
HHe (popMuUpyeMbIX
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mrue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIOCOOBI pPelIeHus 3a-
nad npodeccuoHab-
HOU JIEATEIIbHOCTH
MPUMEHHUTETBHO K
Pa3IMYHBIM KOHTEK-
cTam

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TPYy/ly, OCO3HAHHUE LIEHHOCTU MacTepCTBAa, TPY-
JIoaro0ue;

- TOTOBHOCTb K AKTUBHOM JIESITEIbHOCTH TEXHOJIOTMUYECKON U
COLIMAJIbHOW HANPABIEHHOCTH, CHOCOOHOCTh MHUILIMUPOBATD,
IUIAHUPOBATh U CAMOCTOSITEJILHO BBIIIOJIHATH TaKyO J€ATEIb-
HOCTb;

- HHTepeC K pa3inyHbIM chepam mpodecCHOHaTEHON AesATeNb-
HOCTH,

OBnazieHre YHUBEPCAIBHBIMU y4eOHBIMU TIO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JTOTHYECKHE 1€ CTBUS:

- CaMOCTOSTENbHO (HOPMYIHUPOBATh U AKTYAIU3UPOBATH MPO-
OseMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHUS;

- OIPENENSTh LIETH IeATENbHOCTH, 33/1aBaTh apaMeTphl U KPH-
TEPHUH UX JIOCTHIKCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B pacCMaTpuBa-
EMBIX SBJICHHSIX;

- BHOCUTbH KOPPEKTUBBI B JIEATENBHOCTh, OIEHUBATH COOTBET-
CTBHUE PE3yJIbTATOB IIeJISIM, OLIEHUBATh PUCKH MOCIEICTBUH Jie-
ATEITLHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PELICHUH KU3HEH-
HBIX Mpo0sIeM

0) 0a30BbIe HccJIeI0BaTEIbLCKUE 1eHCTBHS:

- c¢(hopMUPOBATh 3HAHUS O MECTE U POJIM OMOJIOTUU B CH-
CT€ME ECTECTBCHHBIX HayK, B (JOPMHPOBAHUN COBPEMEH-
HOW €CTECTBEHHOHAyYHOM KapTUHBI MUPA, B TIO3HAHUU
3aKOHOB IIPUPOJIbI U PEILIEHUY )KU3HEHHO BAXKHBIX COLIH-
AJIIBHO-3TUYECKUX, SKOHOMUYECKUX, IKOJIOTMUECKUX TIPO-
0JieM 4EeJI0BEUECTBA, a TAK)KE B PELLIEHUHU BOIIPOCOB PALlU-
OHAJILHOT'O NPUPOJIONIOJIb30BaHM; B (POPMUPOBAHUHM LIEH-
HOCTHOT'O OTHOIICHHS K IPUPOJIE, OOIIECTBY, YETOBEKY; O
BKJIaJI€ POCCUICKUX U 3apyOeKHbIX YUEHBIX - OHOJIOTOB B
pa3BuTHE OMONOTHN; PYHKIMOHAIBHON IPaMOTHOCTH Ye-
JIOBEKa JJISl peIICHUs )KU3HEHHBIX MTpo0iieM,

- YMETh BJIAJICTh CHCTEMOI OMOJIOTHYECKUX 3HAHUH, KO-
TOpasi BKJIFOYAET:

OCHOBOIIOJIararone O1oJIornyecKue TEpPMUHBI U TOHSI-
TUS (KU3Hb, KJIETKA, TKaHb, OpPraH, OPraHU3M, BU/I, MOITY-
JSIMS, SKOCHUCTeMa, OMOIIeH03, Onocdepa; MeTaboIn3M,
roMeocTa3, KIIETOYHbI IMMYHUTET, OMOCHHTE3 OelKa,
OHMOIOJIIMMEPBI, TUCKPETHOCTD, CAMOPETYJISIIHS, CAMOBOC-
IIPOU3BENIEHUE, HACIIEICTBEHHOCTh, N3MEHUYUBOCTb, DHEP-
r03aBUCUMOCTh, POCT U Pa3BUTHE);

O6uosiornyeckue Teopun: kinerouHas reopus T. [1IBanHa,
M IlIneiinena, P. BupxoBa; KIIOHAJIbHO-CEIIEKTUBHOTO
nmMmynurera I1. Opaux, .M. MeunukoBa, XpoOMOCOMHast
TeOopHsl HaclieACTBeHHOCTH T. MopraHa, 3aKOH 3apo/ibl-
meBoro cxojcTta K. bapa, sBomtounonnas reopus 4.
JlapBuHa, CHHTETUYECKasi TEOPHS SBOJIOLUY, TEOPHUS aH-
tponorenesa Y. Jlapsuna; Teopust 6uoreonenosza B.H.




- BJIaZICTh HaBbIKaMU y4€OHO-UCCIIeIOBATEIbCKOM U MPOEKT-
HOU JESITENIbHOCTH, HABBIKAMU pa3pelieHus npooiem;

- BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTYyaJIU3UpO-
BaTh 3a/1a4y, BBIJBUIaTh THIOTE3Y €€ PEIICHUS, HAXOAUTh ap-
TYMEHTBI JUISl I0KAa3aTEeNbCTBA CBOMX YTBEPKICHU, 3a71aBaTh
[apaMeTpbl U KPUTEPUU PELLIECHUS,

- AHAJIN3UPOBATH MOJYYEHHBIE B XO/I€ PELICHHUS 3a1a4U pe-
3yJbTaThl, KPUTUYECKHU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO-
3UPOBATHh U3MEHEHNE B HOBBIX YCJIOBUSIX;

- YMETh IIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U IPAKTHAYE-
CKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIa-
CTEH;

- BBIJIBUTaTh HOBBIEC HJIEH, IPEAJIaraTb OPUTMHAIIBHBIC MO~
XOJIbl ¥ PELLICHNUS;

- CITOCOOHOCTH X MCIIOJIb30BAHMSI B IIO3HABATEIIFHON U COITH-
aJbHOM MTPAKTUKE

Cyxkauépa; yuenus H.W. BaBunosa - o LleHTpax MHOT000-
pasus U IPOUCXO0XKIEHUS KyJIbTYPHbIX pacTeHuid, A.H.
CeBep11oBa - 0 IyTAX U HAIIpaBJICHUAX dBOIoNMH, B.U.
Bepnajckoro - o 6nocdepe;

3aKOHBI (€AUHO00pa3Usi TOTOMKOB [IEPBOTO IMOKOJICHUS,
pacuieruIeHHs TPU3HAKOB, HE3aBUCUMOTI'O HACJICI0OBAHUS
npu3HakoB I'. MeHnzens, CUenIeHHOTr0 Haclae10BAHMS
MIPU3HAKOB U HapylLIeHus cuerieHus resos T. Moprana;
TOMOJIOTUYECKHX PSAJOB B HACJIEICTBEHHOW N3MEHYUBO-
ctu H.M. BaBuioBa, reHeTnueckoro paBHoecus J[x.
Xapau u B. BaiinOepra; 3apopiiieBoro cxoactsa K.
bapa, 6uorenernueckoro 3akona 3. I'ekkens, @. Mro-
nepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
npasuia (Muaumyma FO. JIubuxa, sxonoruyeckoit nupa-
MUJIBI YUCEI, ONOMACCHI M SHEPTHUH ),

runoressl (koauepBaTHor AWM. Onapuna, mepBUYHOTO
oynpoHna J[x. Xonuaeiina, mukpochep C. Doxkca, pu-
6o3uma T. YUek);

- copMUpOBATH YMEHUS PACKPBIBATH COJIEP>KAaHUE OCHO-
BOTOJIAralouX OMOIOTUYECKUX TEOPUN U TUIIOTE3: KJle-
TOYHOM, XpOMOCOMHOM, MyTallHOHHOM, 3BOJIFOLIMOHHOM,
MPOUCXOKICHHS )KU3HU U YEJIOBEKA; BJIaJICHUE CUCTEMOM
3HaHU 00 OCHOBHBIX METO/IaX HAYYHOTO MTO3HAHMSI, UC-
MOJIE3YEMBIX B OMOJIOTMUECKUX HCCIET0BAHUSAX JKUBBIX
00BEKTOB M 9KOCHCTEM (OIMUCaHUE, U3MEPEHHE, POBEJIE-
HUE HAOIIOACHUI); CIOCOOAMU BBISIBJICHHS U OIICHKU aH-
TPOTIOTEHHBIX U3MEHEHUH B TIPUPO/IE;

- chopmupoBaTH YMEHUS PaCKPHIBATh OCHOBOIIOJIATAI0-
e OMoJIoTuYecKue 3aKoHbI U 3akoHoMepHocTH (I,
Menpnens, T. Moprana, H.W. BaBunosa, J. ['exkens, O.
Mromnepa, K. bapa), rpanuiisl uX mpruMEHHMOCTH K JKH-
BbIM CHCTEMAM,;




- YMETh BBIJCIIATh CYIIECTBECHHbIE IPU3HAKHU:

CTPOEHUS BUPYCOB, KIIETOK IIPOKAPHOT U DYKAPUOT; OJI-
HOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB,
OMOTeO1IEHO30B, FIKOCUCTEM U Onochepsr;

CTPOEHUS OPTaHOB U CUCTEM OPraHOB PACTEHUH, JKUBOT-
HBIX, YeJIOBEKa; MPOLECCOB KU3HECSITEIbHOCTH, IPOTe-
KaIOLIMX B OPraHU3Max pacTeHUH, ’KUBOTHBIX U YE€JI0-
BEKa;

OMOJIOTMYECKHX MPOIIECCOB: 0OOMEHa BelecTB (MeTabo-
JA13M), UH(pOpMaLIUK U TPEBpAIlEHUs SHEPTUH, OpoxKe-
HUS1, @BTOTPO(HOTrO U reTepoTpoHOro THUIIOB MUTAHUS,
(oToCHHTE3a 1 XeMOCHHTE3a, MHUT03a, MEH03a, TaMeTore-
He3a, YMOpHOreHe3a, NOCTIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHUS, MHIUBUIYyaJIbHOTO Pa3BUTHSI OPTaHU3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI TEHOB, reTepo3uca; Aei-
CTBHIH MCKYCCTBEHHOTO OTOOPA, CTAOMIN3UPYIOILETO,
JIBYDKYILETO U PAa3phIBAIOILEI0 €CTECTBEHHOr0 0TO0pa;
AJJIONATPUIECKOTO U CUMITaTPUYECKOTO BUI000pa3oBa-
HUS1; BIUSTHUS JBMOKYILUX CHJT 9BOJIIOLUH HA TeHO(OH T
TIOITYJISIIIAH; TIPHCTIOCOOJIEHHOCTH OPTaHNU3MOB K CpeJie
oOUTaHuUs, YepeJOBaHUS HAIIPABICHHUH IBOIIOIUH; KPYTrO-
BOpPOTA BEIIECTB M IMOTOKA SHEPTUH B IKOCHCTEMAX;

- IPUOOPECTHU OMBIT IPUMEHEHHSI OCHOBHBIX METOIOB
HAYYHOTO TIO3HAHUS, UCTIOIh3yEMBIX B OMOJIOTHH:
HaOJII0/IEHUS M OTIMCAHUS )KUBBIX CUCTEM, IIPOLIECCOB U
SIBIICHUIA; OpPTaHU3alluH U TIPOBEIEHUS OMOJIOTHYECKOTO
9KCHEPUMEHTA, BBIJBH)KEHUS TUIIOTE3, BBIABIATH 3aBUCH-
MOCTH MEXIY HCCIEeTyeMbIMUA BETMIHMHAMH, OOBSCHSITH
MOJTyYeHHbIE Pe3yIbTaThl U (POPMYIUPOBATH BHIBOJBI C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB;
- c¢(opMUPOBATh YMEHUS BBIJCIATH CYIIECTBEHHBIEC TPU-
3HAaKH BUPYCOB, KJIETOK IMPOKAPHOT M DYKAPHOT; OJTHOKJIE-




TOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOB, BUJIOB, OMOT€O-
LIEHO30B ¥ 9KOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIIECTB M MPEBPAICHUS SHEPTHH B KIIETKE, (DOTOCHH-
TE3a, MJIACTUYECKOTO U YHEPreTHIECKOT0 0OMeHa, XeMO-
CHHTE3a, MHTO03a, Mei03a, OIJIOJIOTBOPEHHSI, PA3BUTHS U
Pa3MHOXKEHHUS, HHANBUIYAILHOTO Pa3BUTHS OpTaHu3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHUE, ECTECTBEHHOT'O
ot0opa, BU1000pa3oBaHus, MPUCTIOCOOIEHHOCTH Opra-
HHU3MOB K CpeJie OOUTaHWsI, BIUSHUS KOMIIOHEHTOB KO-
CUCTEM, aHTPOIIOTEHHBIX H3MEHEHHUH B SKOCHCTEMAX
CBOEH MECTHOCTH, KPyroBOPOTa BEUIECTB U MPEBPAILICHNE
SHEpPruu B Ouocdepe;

- chopMUpPOBATh YMEHUS IIPUMEHSTH MOJYyYCHHBIC 3HA-
HUS I OOBSICHEHMS OMOJIOTHYSCKUX MTPOLIECCOB H SIBIIC-
HUH, U151 TPUHATHS TPAKTUYECKUX PEIICHUH B MTOBCE-
THEBHOM JKHU3HU C LIEIBI0 00ecreueHnsT O€30IMacHOCTH
CBOETO 37I0POBBS U 3JI0POBBSI OKPYKAFOIIUX JIFOACH, CO-
0JIr0/1eHUs 310pOBOT0 00pa3a KU3HU, HOPM IPAMOTHOTO
MOBEJICHUS B OKPY)KAIOIIeH MPUPOJHON cpesie; MoHuMa-
HUE HEOOXOMMOCTH MCIIOIH30BaHUS JIOCTHIKEHUH COBpe-
MEHHOW OMOJIOTUU ¥ OMOTEXHOJOTUH JIJIsl palliOHATILHOTO
MIPUPOJIOTIONBE30BAHMS; YMEHUE HCITOIb30BATh COOTBET-
CTBYIOIIIME apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO
Y CHMBOJIMKY JUTSI TOKA3aTeJIbCTBA POICTBA OPTaHNU3MOB
pa3HBIX CUCTEMAaTUYECKUX TPYIII; B3aUMOCBSI3U OpTaHH3-
MOB U Cpe/Ibl OOUTAHWS; €IMHCTBA YEJIOBEUECKUX pac;
HEOOXOJMMOCTH 37J0POBOTO 00pa3a )KU3HU, COXPAHEHUS
pa3zHoo0pa3us BUIIOB M IKOCUCTEM, KaK yCIOBHUS COCYIIe-
CTBOBAHMSI MPUPOJIBI U YE€JIOBEUECTBA;

- copMHUpOBATH YMEHUS PeIIaTh OMOJIOTHIECKUE 3a/1a4H,
COCTaBIISITh TEHOTHITMUECKUE CXEMBI CKPEIIUBAHUS IS
pa3HBIX TUIIOB HACJICIOBAHUS MIPU3HAKOB Y OPraHU3MOB,




COCTaBJIATh CXEMBI IIEPEHOCA BEIIECTB U YHEPTUU B IKO-
cucTeMax (LeNy MUTaHUsl, MUIIEBbIE CETH), BBISIBIISATD
IIPUYUHHO-CJIEICTBEHHBIE CBA3M MEXKIY UCCIIELyEMbIMU
OMOJIOTHYECKUMHU 00BEKTaMH, MTPOLIECCAMU U SBICHUSIMU;
JIeJIaTh BBIBOJIbI M ITPOrHO3bI HA OCHOBAHMM ITOJIyYE€HHBIX
pe3yJIbTaTOB;

- c¢(hopMUpPOBATh YMEHUSI KPUTUYECKH OLIEHUBATh UH(DOP-
Mal1I0 OMOJIOTHYECKOIO COIEPIKaHNUs, BKIIOUYAIOLTYIO
IICEBJOHAYYHBIEC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB
(cpenctBa MaccoBoi nH(pOpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepHabl); MHTEPIPETUPOBATh 3TUUECKUE aCIIeKThl CO-
BPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTHH, METUIIMHE, OHO-
TEXHOJIOTUH; pacCMaTpUBaTh II100aJbHBIE SKOJIOTUYECKHE
po0JieMbl COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIIIE-
HUIO K HUIM COOCTBEHHYIO MTO3UIIMI0, YMEHUE OLICHUBATh
STHUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0BaHUN B 00I1a-
CTH OMOTEXHOJIOTHH U T€HETUYECKUX TEXHOJIOIUi (KJI0-
HUPOBAHUE, UICKYCCTBEHHOE OIUIOJJOTBOPEHUE, HAIPaB-
JIEHHOE U3MEHEHUE '€HOMA U CO3/1aHUE TPAHCTEHHBIX Op-
TaHU3MOB);

- c(hopMUpPOBaTh YMEHUS CO3/1aBaTh COOCTBEHHBIE MTUCh-
MEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE OMOJIOIMUECKOM
UH(POPMALIMU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HC-
10JIb30BATh MOHATUMHBIN anmapar OuoJIoruu;

- YMETb BBIIBUTATh TUIIOTE3bI, IPOBEPATH UX IKCIIEPH-
MEHTAJIbHBIMU CPEACTBaMH, (POPMYIHPYs 11€Tb UCCIE0-
BaHUs, aHAJIM3UPOBATH NTOJIyYEHHBIE PE3YJIBTATHI U Jie-
JaTh BBIBOJIBI;

- IPUHUMATh Y4acTUE B HAYYHO-UCCIIEI0BATEIbCKOMN pa-
00Te 10 OMOJIOTHH, YKOJIOTHU U MEAUITMHE, MPOBOINMOMN
Ha 0a3e IKOJIbHBIX HAYYHBIX OOIECTB U MYOIUYHO Mpei-
CTaBJIATH MOJIyYE€HHbIE PE3YJIbTAaThl HA YYEHUYECKUX KOH-
(epeHIsIX Pa3HOTO YPOBHS;




OK 02. Ucnonp30BaTh
COBpEMEHHBIE CPE/I-
CTBa ITIOMCKA, aHAIN3a
Y MHTEPIIPETAINY UH-
dhopmaruu u nHGOP-
MaIMOHHBIC TEXHOJIO-
THUH JIS BBINOJIHEHUS
3aza4 npodeccuo-
HAJILHOU JIeITENbHO-
CTH

B 00nacti eHHOCTH Hay4YHOTO O3HAHUA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUs HAyKH U OOIIECTBEHHOH MpaK-
THKH, OCHOBAaHHOT'O Ha JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIMKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAHUE A3BIKOBOM U YATATEILCKOU KYJIbTYPbI
KaK CpeJCTBa B3aUMOAEHCTBHSI MEXTy JIFOIbMU M ITO3HAHUS
MUDa;

- OCO3HaHHUE LIEHHOCTH HAayYHOH /1A TeIbHOCTH, TOTOBHOCTb
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESATEIb-
HOCTb MHJIMBUAYaJIbHO U B TPYIIIIE;

OgnazieHre YHUBEPCAIBHBIMU y4eOHBIMU TI03HABATEIIbHBIMU
EUCTBUSIMU:

B) paboTa ¢ nHpOpManuei:

- BJIaJIeTh HaBbIKAMHM IOJy4eHHs HH(POPMALUK U3 KICTOUHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITEIIbHO OCYILECTBIISITh IOUCK, aHa-
JIM3, CHCTEMATU3aLMI0 U HHTEPIpeTalnio HHPOpMALIUU pa3-
JMYHBIX BUJIOB U ()OPM TIpE/ICTABIICHUS;

- C03/1aBaTh TEKCThI B PA3JINYHbIX (hopMaTax ¢ y4eToM Ha3Ha-
YeHHs] UHQOpMaLMK U LeJIEBOM ayUTOPHUH, BEIOMpAs ONTH-
MaJIbHYIO (hOpMY MpesICTaBIeHHUs U BU3YyaTTU3aIiH;

- OLIEHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh MH(POPMAIIIH, €€
COOTBETCTBHE NPABOBBIM U MOPAJIbHO-ITUUECKUM HOpMaM;

- HCII0JIb30BaTh CPeICTBAa MH(OPMALIMOHHBIX U KOMMYHHUKAIIH-
OHHBIX TEXHOJIOTUH B pellIeHMH KOTHUTHUBHBIX, KOMMYHHKa-
TUBHBIX U OPraHU3AIMOHHBIX 33/1a4 ¢ COO0IeHneM TpeboBa-
HUI 5prOHOMMKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYPCO-
cOepekeHUsl, TPaBOBBIX U ATUUYECKUX HOPM, HOpM HH(pOpMa-
LIMOHHOM 0€30IaCHOCTH;

- BJIaZIETh HaBbIKaMU PACIIO3HABAHUSA U 3alIUTHI HHPOpPMAIH,
MH(OPMAIMOHHOM 0€30MaCHOCTH JTMYHOCTH

- c¢(hopMUpPOBATh YMEHUSI KPUTUYECKH OLIEHUBATh HH(OP-
Maluo OMOJIOTHYECKOTO COAEPKAHNS, BKIFOYAIOLIYIO
IICEBAOHAYYHBIEC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil HH(OPMAINK, HAYYHO-TIOMYJISIPHBIC
MaTepHabl); MHTEPIPETUPOBATh 3TUYECKUE aCIIEKThI CO-
BPEMEHHBIX MCCIIEJOBAaHUH B OMOJIOTHH, METUIIMHE, ONO-
TEXHOJIOTHH;

- HHTEPIIPETUPOBATh 3TUUECKUE ACTIEKTHI COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOIUH;
paccMaTpuBaTh II100AIbHBIE SKOIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUICHUIO K HUM
COOCTBEHHYIO MO3UIINI0, YMEHHUE OLICHUBATh STUYECKHE
acIIeKThl COBPEMEHHBIX HCCIIEI0BaHM B 001acTH OMo-
TE€XHOJIOTMHU U TEHETUYECKUX TEXHOJIOTUH (KIOHUpPOBa-
HUE, UCKYCCTBEHHOE OILIOIOTBOPEHUE, HAIIPABJIEHHOE W3-
MEHEHHE F€HOMa U CO3/IaHN€ TPAHCT€HHBIX OPraHU3MOB);
- c(hopMUpPOBaTh YMEHUS CO3/1aBaTh COOCTBEHHBIE MTUCh-
MEHHbBIE U YCTHBIE COOOILIEHUSI HA OCHOBE OMOJIOTMYECKOM
UH(POPMALIUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HC-
10JIb30BaTh MOHATUMHBIN annapat OuoJIorun

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U

- TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATCIIBHOCTU U CaMO-
OIIPCACIICHUIO,

- copMUpOBATH YMEHUS CO3/]aBaTh COOCTBEHHBIC MHUCH-
MEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE OMOIOTHUECKOM




pa60TaTB B KOJIIICK-
THUBC U KOMaH/IEC

-OBJIaJICHHE HAaBBIKAMH y4e€OHO-HCCIIEOBATEIIHCKOM, TIPOEKT-
HOH U COIMAJIbHOM JIEATEILHOCTH,

OBJ1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU J1€H-
CTBHUSIMMU:

0) coBMecTHasi 1esITeJIbHOCTh.

- IOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U HH-
JTUBUTyaJIbHOW pabOTHI;

- IPUHUMATD 1IeJIU COBMECTHOM JAESATEIBHOCTH, OPTraHU30BbI-
BaTh U KOOPAMHUPOBATH ICHUCTBUS IO €€ JOCTHKEHHUIO: CO-
CTaBJIATH TUJIaH JICUCTBUH, paCIPEACNIATh POJIM C YIETOM MHE-
HUN YYaCTHUKOB O00CYX/IaTh Pe3yabTaThl COBMECTHOMN pabOTHI;
- KOOPAMHUPOBATH U BBHIIOJIHATH PAOOTY B YCIOBUSX pealib-
HOT0, BUPTYaJIbHOTO U KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBHS;
- OCYIIECTBJISITh TTO3UTUBHOE CTPATETUYECKOE MTOBEJICHUE B
Pa3IMYHBIX CUTYaIUAX, IPOSBIIATH TBOPUYECTBO U BOOOpaxe-
HHE, OBITh MHUIUATUBHBIM

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU 1€l CTBH-
SAMMU:

) NPpUHSITHE Ce0sl U APYrUX JIIOEe:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIFOJCH Mpu aHa-
JIM3€ pe3yabTaTOB JAESITEIbHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO APYTHUX JIOJIEH HA OIMHUOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIMH JIPYTOTrO
YyeJIoBeKa

uH(bOpMaIMU U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO HC-
I10JIb30BaTh MOHATUMHBIN anmnapar OMoJIOTHu;

- YMETh BBIJIBUTATh TUIIOTE3bI, IPOBEPATH UX IKCIIEPH-
MEHTAJIBLHBIMH CPENICTBAMH, (OPMYIHPYS LENb UCCIIEIO0-
BaHUsl, aHAJIM3UPOBATH MOJIyYECHHbIE PE3YJIbTATHI U Jie-
JaTh BBIBOBI;

- IPUHUMATh Y4acTUe B HAYYHO-UCCIIEIOBATEIBCKOMN pa-
60Te 1Mo OMOJIOTHH, SKOJIOTUU U MEIHUIIMHE, TPOBOIUMON
Ha 0a3e NIKOJIBbHBIX HAyYHBIX OOIIECTB M ITYOJIMYHO TIPE]I-
CTaBIISITh MOJIyUYECHHBIE PE3YIbTAThl HA YYCHUYECKUX KOH-
(bepeHIHsIX pa3HOro YPOBHS

OK 07. CopneiictBo-
BaTh COXPAHCHHIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUS 00
W3MECHCHHHU KITMMaTa,
MIPUHIIMITBI OePeKITH-
BOT'O TIPOM3BOJICTBA,

B o6s1acTH 3K010IrM4YECKOr0 BOCIIMTAHUSA:

- chopMHPOBAHHOCTH IKOJIOTUYECKOUN KYIbTYphl, HOHUMaHUE
BIIMSHUS COLIMAIIBHO-DKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE
MIPUPOJHOM U COLIMANBHOM Cpe/ibl, OCO3HAHUE II100AIBHOIO Xa-
paxTepa dKOJIOTHYECKHX MpoliIeM;

- INTAHUPOBAHNE U OCYLIECTBJICHUE ACUCTBUI B OKPYKAFOIIEH
Cpelle Ha OCHOBE 3HAHUs LIeJIed YCTOMYUBOIO Pa3BUTHSA YEIIO-
BEYECTBA,

- BIIQJIETh CUCTEMOM 3HaHH 00 OCHOBHBIX METOJIaX Hayu-
HOr'0 MO3HAHUA, UCITIOJIb3YEMBIX B OMOJIOTMYECKHX HCCIIe-
JIOBaHMSIX KHUBBIX OOBEKTOB U HKOCHCTEM (OMUCaHUE, 13-
MepeHue, TPOoBeIeHne HaOII0IEHNH ); CTOCOOaMHU BBISIB-
JICHUS U OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B MIPUPOJIE;
- YMCTbH BBIABJIATH OTJIMYHUTCIBHBIC IPU3HAKH KUBBIX CH-
CTeM, B TOM YHUCJIe TPUOOB, PACTEHUM, )KUBOTHBIX U YEJIO-
BEKa; MIPUCIIOCOOTICHHOCTh BHIOB K CpeJie 0OUTaHwMs,
a0MOTHUYECKNX U OMOTHYECKUX KOMIIOHEHTOB SKOCUCTEM,
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3¢ peKTUBHO AEHCTBO-
BaTh B YPE3BBIYANHBIX
CUTYyaIHsIX

AKTHUBHOE HETPUATHE JICHCTBUM, IPUHOCSIIUX BPE]l OKPYKaro-
Len cpene;

- YMEHHE MMPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHUYESCKUE
MOCJIE/ICTBHS MPEINPUHUMAEMBIX IEUCTBUH, MPEIOTBPAILATH
HX;

- pacuIMpeHHe OIbITa JACSITEIBHOCTH SKOJOTUUECKON HaIlpaB-
JIEHHOCTH;

- OBJIQJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKOM, IPOSKT-
HOU U COLMAJILHOU NEITENbHOCTH

B3aMMOCBSI3€i OPraHU3MOB B COOOIIECTBAaX, AaHTPOIOT€H-
HBIX U3MEHEHUM B DKOCHUCTEMAaX CBOSH MECTHOCTH;

- YMETb BBIJICIATH CYIIECTBEHHBIE PHU3HAKN OMOJIOTHYe-
CKHUX MPOIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), UH-
(dbopmaru 1 peBpaiieHus SHepruu, OpoKeHus, aBTo-
TPO(HOTO U reTepoTPO(HOrO THUIIOB MUTAHUS, (HOTOCHH-
Te3a U XEMOCHHTE3a, MUTO03a, Meli03a, TaMeTOreHe3a, M-
Opuorenesa, HOCTIMOPUOHATIBHOTO PA3BUTHS, PA3MHOXKE-
HUS, MHIMBUIYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOre-
He3a), B3aUMOJICUCTBUS T€HOB, T€TEPO3UCa; ACHUCTBUMN HC-
KYCCTBEHHOT'O 0TOOpa, CTA0MIM3UPYIOIIET0, ABHKYIIETO
¥ pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpA; aJonaTpuye-
CKOTO M CUMITaTPUYECKOTO BH000Pa30BaHNUs; BIUSHUS
JBYDKYIIUX CHJT ABOJIOIMH HA TeHO(OHT IO YIS,
IPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpezie OOMTaHHs, de-
penoBaHMS HAPABJICHUI SBOJIIONNN; KPYTOBOPOTA Be-
IIECTB U ITOTOKA YHEPTUH B IKOCHCTEMAX

IIK 3.3

[Inanuposars, ocy-
LIECTBJIATh U KOHTPO-
JIMPOBATh pEKpearu-
OHHYIO JI€ATEIbHOCTb.
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1.4. PexoMeHayeMoe KOJMYECTBO YaCOB HA OCBOEHH e padoyeil MporpaMMbl
yueOHOH TUCHHUIJIMHBI:
MaKCcHUMaJbHOU yueOHON Harpy3ku oOyuatomierocs 141 gac, B Tom uncie:
o0s13aTeNIbHOM ayJIUTOPHOM ydueOHOW Harpysku oOydaromierocs 117
YacoB:
JeKkuu — 78 4acoB
MPaKTUYECKUE 3aHATUS — 39 JacoB
caMocTosiTesbHas paboTta odyuaromierocs — 18 yacos
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0beM yueOHOM TUCHMILUIMHBI M BHABI Y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BbeM yacoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 141

O0s3aTesIbHAsI Ay AUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 117

B TOM YHUCIJIE:

MIPAKTUYECKHE 3aHATUS 39

CamocrosiTeibHas padora o0yuarouerocs (Bcero) 18
WHnuBuyanbHBIA MPOCSKT 12

Koncynpramnmu 6

Ipomedsxcymounas ammecmayus 6 popme 3K3ameHa 60 2 cemecmpe
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2.2. TemaTu4ecKkuii MJIaH U cojiepKaHue Y4eOHOi TucuumiIuHbl buosorus

HaumenoBanue Conep:kanue yuyeOHOro Mmarepuasa (0CHOBHOE 1 MPodecCHOHAIBLHO-OPUEHTHPOBAHHOE), J1adopaTop- Obre dopmMupyemblie
pa3aeyioB U TeM Hble H NIPAKTHYECKHE 3AaHATHSA, NPUKJIATHON MOAYJIb (IIPH HAJTUYUH) Mc:: KOMIIeTEeHIIUH
1 2 3 4
PA3JIEJI 1. KIIETKA — CTPYKTYPHO-®@YHKIIMOHAJIBHAA EJUHULIA KUBOT'O 41
Tema 1.1. OcHoBHOe coJep:kaHue
buojorusi Kak  |Byonorus kak Hayka. CBA3b GHONOTHH C IPYTUMH HAyKaMH: OHOXHMHS, OnodH3HKa, GHOHHKA, TeHOTeorpa- 2
HayKa ¢us u qp. Posb u MecTo 6Guosnoruu B pOpMHUPOBAHUH COBPEMEHHON HayYHOU KapTUHBI MUpa. 3HauUeHHe OHO- OK 02
Jorudeckux 3HaHui. Mcropust Onosiornu. 3HauyeHre LUTOJIOTUHN Ui Pa3BUTUSL OMOJIOTMH U TO3HAHUS TIPU-
POIBl. MeTOoIbI IUTONIOTUN: MEKPOCKOITHS, XpoMaTorpadus, 31eKTpodopes, METO] MEYCHBIX aTOMOB, AH(]-
¢bepennmanbHoe HeHTpUyrupoBaHue, KyJabTypa KIETOK
Tema 1.2. O0masa | OcHOBHOeE colep:KaHUE 4
XapaKTePUCTHUKA |Pa3zHooOpasue orocucteM. OpraHu3anus OMOIOTHYSCKUX CUCTEM. Y POBHH OpraHU3allid OMOCUCTEM: MOJIC-
KM3HU KYJISIPHO-T€HETUYECKUU, OPraHOMAHO-KJIETOYHBIA, OpraHU3MEHHBIN, MONYJIALIMOHHO-BUI0BOM, 3KOCHUCTEM-
HBIH (OHoreonieHoTHYECKUI), OnocdepHsblil. Hayku, nsyyaromiue Ononoruyeckue o0beKThl Ha Pa3HbIX YPOB-
HSX OpraHu3anuu xu3Hu. OO0IIast XxapakTepucTHKa )KU3HU, CBOMCTBA KUBBIX cucTeM. [Iporecchl, mpoucxos- OK 02
mue B bnocucremMax
IIpakTH4eckue 3aHATHSA 1
YpoBHM OpraHU3alUH )KUBON MaTepuu
Tema 1.3. OcHOBHOe coep:kaHue 4
buonormueckn | Xpmuueckuii cocras kietku. Heopranuueckue BenecTBa KIETKH, UX OGHOJOTHYECKAs POIb.
BaiKHbIC XUMH'C- |OpraHuueckue BellecTa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa u QyHKIMM OeTKOBON MO-
CKHE COCIMHEHMS | nexysbl. DepMeHThI, MPUHIMII UX AeHCTBUS. YTIeBobl. bruonornueckue GyHKIMH yrIeBOA0B. OK 01
Jlunuaer. O6mwmii man crpoenus. I'mapodunbHo-TUIpodobHBIE cBolicTBa. Knaccudukanus munuaos. buo- OK 02
norudeckue QyHkunu aununoB. AT®. Ctpoenune monekynsl AT®. buonornueckue Gpynkunn AT OK 04
IpakTuyeckue 3aHATHSA 1

buonoruueckoe 3HaueHue HCOPTaHNYCCKUX BCIICCTB
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Buonornyeckas posnb 6eIKOB, YII€BOAOB U )KUPOB B OpraHU3ME YelloBeKa

BurtamuHbI 1 6MOIOTHYECKH aKTUBHBIE 100aBKH, NX 3HAUEHHUE B )KU3HU OpraHW3Ma 4yejoBeka. [ umo- u aBu-
TaMHUHO3bI, UX MOCIIEICTBU

buonoruydeckas poisib hepMeHTOB

Tema 1.4. OcHoBHOe coJep:kaHue
CTpyKTypHO- Kinerounas teopus (T. llIBann, M. lneitnen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOU-
(yHkunoHaubHass | HOI Teopun. THUIBI KJIETOK: SyKapuOTHUECKas U pokapuoTuueckas. CpaBHUTENIbHAS XapaKTePUCTHUKA KIIe-
opraHusaums TOK SYKapHoT (PacTUTEIBHOM, )KUBOTHOM, rprOHOI ). CTpOCHHE MPOKAPUOTHIECKOU KIeTKU. OCOOCHHOCTH
KJIETOK CTpOeHHUsI reTepoTpodHOIN U aBTOTPOGHON TPOKAPUOTUIECKUX KIIETOK. OK 01
CrtpoeHnue miazmaTuueckoil MemOpanbl. TpaHCHOPT BeleCTB Uyepe3 IIa3MaTHUeCKyl0 MEMOpaHy: MacCuB- OK 02
HBII ¥ aKTUBHBINA. DHJIOIMTO3: TUHOIMTO3, ParonuTos3. DK30I1IUTO3. OK 04
O6omnouka nim kietovHasi crenka. CTpyKTypa U QyHKIUHU KICTOYHON CTEHKH PACTCHHU, TPHOOB.
IIpakTH4eckue 3aHATHSA
CrpoeHune npoKapuOTUYECKON U 3YKapUOTUYECKON KIIETOK
CpaBHUTEJIbHAS XapaKTEPUCTHKA KJICTOK 9YKapHOT (PaCTUTEIbHOM, YKHBOTHOM, IPUOHOI)
Tema 1.5. OcHOBHOe coiep:KaHue
CrpykrypHo- CtpoeHue XxpoMocoM. XpOMOCOMHBII HA0Op KIJIETOK, FOMOJIOTMYHbIE U HETOMOJIOTUYHBIE XPOMOCOMBI, ral-
(GyHKUHMOHAJILHBIE | JOUIHBINA U aunuouHbI Habop. Hyknennossie kucnotel:JJHK n PHK. Ctpoenne HykienHOBBIX KUCIOT. OK 01
(¢axrTopsl Hacaen- | Hykneoruasl. Kommiementapusie azotucteie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JIHK — gBoitHas OK 02
CTBEHHOCTH cnupainb. Mecronaxoxaenue u ouonorndyeckue pynkuuu JJHK. Buast PHK. OK 04
IIpakTH4eckne 3aHATHA
Cpasuutensubiil ananus JIHK u PHK
Pemenue 3a1a4 Ha onpeesieHue NOCIe10BaTEIBHOCTH HYKIIEOTHIOB
Tema 1.6. OcHOBHOe coep:kaHue
IIpoueccsr mat- Marpuunsiii cuares3 JJHK — permukanys. [Ipuanuns! perumkanun JIHK. Mexanusm permmkannn JITHK.
pu4Horo cunre3a | Pemapauus JIHK (nopemnnekaruBHas, noctperuiekatuBHas). Peakiium maTpuyHoro cunTesa. [IpuHiun xom- OK 01
MJIEMEHTAPHOCTHU B peakiusax marpuyHoro cunte3a. JIHK u rensl. ['enetnueckuit kop, ero cBoiictBa. TpaH- OK 02
ckpunuus — Mmatpuunblid cuate3 PHK. Tpancnsmus u e€ stansl. YcinoBust 6uocuntesa 6enka. CtpoeHue T- OK 04

PHK u xonupoBanue aMuHOKUCIOT. Posis pubocoM B OnocunTese Oenka

IIpakTHYeckune 3aHATHSA:

Pemrenne 3a7a4 Ha OnpeaACIICHHUE TOCICA0BATCIbHOCTH aMUHOKHCIIOT B MOJICKYJIC Oenka

15




Pemenue 3amau Ha onpeeneHne mocaea0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oelika B CiIydae u3MeHe-
HUS Mocen0BaTenbHOCTH Hykineotu 0B JTHK

Tema 1.7.
Hexkaerounbie
¢opMbI KHU3HU

OcHoBHOe cogepkaHue

Bupychl — HekieTouHbIe (POPMBI )KU3HHU U 00IUTaTHBIC Mapa3uThl. CTPOCHUE MPOCTHIX U CIOXKHBIX BUPYCOB,
petpoBupycoB, 6akTepuodaros. XKXuznennsnii nuki JJHK-conepxxamux Bupycos, PHK-conepxamux Bupy-
coB, 6akTepuodaros. BUY, remarut yenopexa.

bakrepuu. OOmias xapaktepuctuka. [lonstue mramMm. Bupychl u 6akTepun: cX0JCTBA U pa3IUuus

HpaKaneCRne 3aHATHSA

Bupycsl — HekiieTounbie Gopmbl xu3HH. baktepun. Bupycel u 6akTepun: CXOICTBA M Pa3TUIHS
Bupycubie u 6akrepuanbHbie 3a00eBanus. OOIIKMe TPUHIIUAIIBI HCIIOJIB30BAHUS JICKAPCTBEHHBIX BEIIIECTB.
OcobeHHOCTH TPUMEHEHHS] aHTHOMOTHUKOB

OK 02
OK 04

Tema 1.8.
O0OMeH BelecTB U
npeBpalieHue
JHEPrUM B KJIeTKe

OcHOBHOe coiep:KaHue

AcCUMMIIAIMS U AUCCUMMIISLMS — JIB€ CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa BelecTB: aBTOTPOGHBIN U
reTepoTpodHBINA, a3pOOHBIN U aHAPOOHBIN. DHEpreTHUECKOe oOeceueHue KieTku: npespamenue AT B
00MeHHBIX nponeccax. PepMEHTaTUBHBIN XapaKTep peakuil KJIETOYHOIo MeTabonu3ma.

[lepBuuHbIil cUHTE3 OpraHMYECKHUX BellecTB B kiieTke. [Inactnueckuit oomeH. @oTocuHTe3. XEMOCHUHTES.
AHa’pOOHBIN YHEPreTHUECKU 00MeH. AHadpOOHBIC OpraHu3MbL. bpokeHue, aBTOTpoHBIN 1 TeTepoTpod-
HBIM TUI NUTAHUSA. AHA3POOHBIE MUKPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOIOIMH. DTalbl 3HEPT€TUYECKOTO
oOMmeHa. I'mukonu3. buonornyeckoe oKucieHue, WK KJIETOYHOE JIbIXaHNe

IIpakTH4eckne 3aHATHA

CpaBHuTENbHASA XapaKTEPUCTHKA MJIACTUYECKOTO U YIHEPreTUYECKOT0 OOMEHa.
CpaBHeHue nporieccoB (oToCcHHTE3a U AbixaHusd. CpaBHEHHE XeMOCHHTe3a U poTocuHTe3a. bpoxkenue

OK 02
OK 04

Tema 1.9.
7Ku3HeHHbI UK
KJeTKH. MuTO3.
Meiio3

OcHoBHOE CoAEpKaHuE

Knerounslii ki, ero nepuoasl U perymsuus. [lepuoas unrepdassl ux ocodennoctu. Auddepenunarus
KJIETKU U apecT KJIETOYHOro IukKia. [lenenne kiaeTku — MuTo3. CTaauyu MUTO3a U MTPOUCXOSIINE ITPOLIECCHI.
Kapunokunes u nuroknHes. buonornueckoe 3HaueHne MuTo3a. Meio3 — pe1yKIIMOHHOE JAEJIEHUE KIIETKH.
Cranuu meiioza. Meiio3 — ocHOBa 1MoJ0BOro pasMHoxkeHus. [lopenenne xpomocom B Meriose. Kpoccunro-
Bep. buonorunueckuii cMpicn Meitoza. D dexTsl Meiio3a. Meiio3 B )KW3HEHHOM LIMKJIE OPTraHU3MOB

IMpakTnyeckue 3aHATHS

Knerounsiii nuki. CpaBHUTEIbHAS XapaKTEpPUCTUKAa MUTO3a U Mel03a

OK 02
OK 04
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PA3JIEJI 2. CTPOEHME U ®YHKIIUU OPI'"AHU3MA

41

Tema 2.1. Conep:xanue 2 OK 02
Crpoenne opra- | OgHOKIETOYHBIE OpraHu3Mbl. KonoHnansHbie opranu3Mbl. MHOTOKJIETOUHBIE OpraHU3Mbl. B3auMocBsI3b OK 04
HHU3MA yacTeil MHOTOKJIeTOUHOro opranuzma. Oyukius. Opranbl ¥ CUCTEMbI OPTaHOB
DyHKIIMOHATIbHAS cUCTEMa OopraHoB. TkaHu pacteHuil. Opranbl pacTEHHI.
IIpakTH4eckune 3aHATHSA 1
AHanum3 TeOpeTHYECKOTo MaTepuaiia o reme « TkaHu U opraHbl pacTEHUN»
Tema 2.2. Conep:xanue 2
®opmbl pazmMHOKe- | DopMBI Pa3MHOKEHHUS OPraHU3MOB: OECIIONIOE U TTOJIOBOE Pa3MHOXKEeHHUE. Bupl 6€crooro pa3sMHOKEHUS: OK 02
HHMS OPTaHU3MOB | [IPOCTOE JICJICHNE HA/IBOE, TOYKOBAHUE, Pa3MHOXKEHHE CIIOpaMU, BETeTaTUBHOE Pa3MHOKEHUE, pparMeHTa-
usl.
IIpakTH4eckune 3aHATHSA 1
@DopMBI ¥ CTIOCOOBI Pa3MHOXKCHHS
Tema 2.3. OcHoBHoOE coiepxaHue 3
OnTorenes ;xuBor- | MlnauBunyansHoe pa3BuTre opranu3mMoB. [Iepro/ipl OHTOreHe3a MHOTOKIIETOYHBIX
HBIX U YesioBeKa | [IpakTuveckune 3aHATHS 1
NuauBuayaibHOE pa3BUTHE OPraHU3MOB OK 02
Tema 2.4. OcHoBHOE coepxaHue 2 OK 04
OnTorenes ;xuBoT- | PazMHOXKEHHE U pa3BUTHE BoAopocieil. Pa3sMHoXeHHe U pa3BUTHE CIIOPOBBIX pacTeHU. PasMHOXeHHe n
HBIX U YeJI0BeKa | pa3BUTHE CEMEHHBIX pacTeHuil. OHTOreHe3 pacTeHUMN
IIpakTH4eckue 3aHATHSA 1
Bonopocau. CiopoBbl€ 1 CEMEHHBIE PACTEHHUS
Tema 2.5. OcHoBHoOE coiepxaHue 4
OcHoBHBIC IOHA- | ['eHeTHKa Kak HayKa O HACIEACTBEHHOCTH U U3MEHUHUBOCTU OPTraHU3MOB.
THSI TCHETHKH OCHOBHBIE TEHETUUECKHUE TOHITHS U CUMBOJIBL. [ 'eH. ['eHoTum. ®enotun. AssienbHbie TeHbl. AJTbTEpHATHB- OK 02
HbIE ITpU3HAKU. JJOMMHAHTHBIN U PELIECCUBHBIN MTPU3HAKHU. ['oMo3urora u rerepo3urora. Yucras nunus. I'u-
OpuIbL.
OCHOBHBIE METOJIbl TCHETHUKH: THOPUOIOTUIECKHH, IMTOIOTUYECKUE, MOJICKYISIPHO-TeHETUYECKUE
OcHoOBHOE coiep:kaHne 2 OK 02
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Tema 2.6. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens: MonorubpuaHoe ckpemuBanue. [Ipasumno no- OK 04
3aKOHOMEPHOCTH | MMHHUPOBaHU:. 3aKOH eIMHO00pa3usl MepBOro MOKOJIEHUs. 3aKOH paclleryIeHus Tpu3HakoB. L{uTonoruye-
HacJIeJ0BaHUS CKHE OCHOBBI MOHOTHOPUIHOTO CKpeIMBaHus. [ MmoTe3a YiucToThl raMeT. AHAIH3UPYIOIee CKpEeIIBaHUE.
Jurubpuanoe ckpenBanye. 3aKOH He3aBUCUMOT0 Hacjel0BaHus pyu3HakoB. [lonmuruOpuaHoe Hacieno-
BaHUE U €0 3aKOHOMEPHOCTH
IIpakTnyeckune 3aHATHA
Pemenue 3aa4 Ha onpeziesieHue BEPOSTHOCTH BOZHUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB MTPU MOHO-,
JTU-, TOJIMTHOPUIHOM M aHAJIU3UPYIOLIEM CKPELIUBAaHUH, COCTaBICHNE TeHOTUITMYECKUX CXEM CKpEIlIBa-
HUS
Tema 2.7. OcHoBHOe coJep:kaHue
B3aumopaeiicrBue | ['eHOTHN Kak IeJI0CTHAs cucTeMa. MHOXKeCTBEHHOE JielicTBHE reHoB. [Ineitorponust. MHOKECTBEHHBIH ajl-
T¢HOB nenu3M. BzaumoseiictBue amiensHbix reHoB. KogomunupoBanue. B3anuMoneiicTBue HeaienbHbIX TE€HOB. OK 01
Kommiementaprnocts. Onucras. [lonumepus OK 02
IIpakTH4yeckue 3aHATHSA
Pemenue 3a1ay Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHHUSI HACJIEICTBEHHBIX IIPU3HAKOB MPU pa3iny-
HBIX TUIIaX B3aUMOJAEUCTBUS F€HOB, COCTABJIEHUE M'€HOTUIIMYECKUX CXEM CKPELIMBaHUs
Tema 2.8. OcHoBHOe coJep:kaHue
CuemnieHHoe 3akonbl T. Moprana. CuernseHHoe Hacle0BaHe T€HOB, HApYIIEHUE CLETIEHUsI. XpOMOCOMHas TEOpHUs
HacJieJ0BaHue HACJIEACTBEHHOCTH. [ eHeTnYecKoe KapTUPOBAHKE XPOMOCOM. Mcriob30BaHne KPOCCUHTIOBEPA ISl COCTaB- OK 01
NPU3HAKOB JIEHUs TCHETUYECKUX KapT XpOMOCOM OK 02
IIpakTHyeckue 3aHATHSA
Pemenue 3a1ay Ha onpeeneHrne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MIPH CLIETIJICH-
HOM HacJeI0BaHUH, COCTABJIEHNE T€HOTUITHMUYECKUX CXEM CKPEIMBaHUS
Tema 2.9. OcHoBHOe coaep:kaHue
I'enernka nmoJa XPpOMOCOMHBII MEXaHU3M ONPEEIIEHNUS 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U rete-
porameTHbIN NoJ1. ['eHeTHUECKas CTPYKTypa MOJIO0BBIX XpoMocoM. HaciiejoBanye MpU3HaKoB, CLETIEHHBIX
C TOJIOM OK 01
OK 02
[MpakTunyeckue 3aHATHS
Pemenue 3aa4 Ha onpezieieHne BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB, CLEIUIEHHBIX
C MOJIOM, COCTaBJIEHUE FT€HOTUITNYECKUX CXEM CKpPELIMBaHUS
OcHoBHOe coaep:xkaHue OK 01
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Tema 2.10. Kapuortun yenoBeka. MeTo bl U3ydeHNs TEHETUKH YEJIOBEKA: T€HEATOTHICCKUM, OTM3HEIIOBbIN, IIUTOTeHE- OK 02
I'eneTnka TUYECKUH, OMOXUMUYECKHH, MOMYISIIIMOHHO-CTaTUCTHUeCKHi. HacnencTBeHHbIe 3a00/1eBaHUs YETTOBEKA.
YeJl0BeKa ['eHHBIE U XpOMOCOMHBIC 00JIE3HU YeToBeKa. bone3Hu ¢ HacleICTBEHHOH MPeapacoioKeHHOCThIO. 3HAYe-
HUE MEIUIMHCKON TEeHETUKU B IPEIOTBPAIICHUH U JICUCHUU T€HETHIECKIX 3a00JIeBaHUH YeIOBeKa
IIpakTH4eckne 3aHATHA 2
Kapuorun yenoseka
Tema 2.11. OcHOBHOe coiep:kaHue 2
3akoHomepHocTH | B3aumogeiicTBue reHoTHNA U cpeabl pu popmupoBanuu penoruna. i3smeHunBocTs mpusHakoB. Kade-
U3MEHYMBOCTH CTBEHHBIE U KOJIMYECTBEHHBIC MPU3HAKU. BUIbI ”3BMEHUMBOCTHU: HACIEACTBEHHAS U HEHACIEACTBEHHASI.
3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHON n3MenunBoctu (H.W. BaBuios).
Moaudukarmonnas, wiv (GEHOTUIINYECKAst K3MEHYUBOCTh. PoJib cpesibl B MOIU(DUKAITMOHHOW U3MEHYNBO- K0l
ctu. Hopma peakiuu npusHaka. BapuanimoHHbIH ps ¥ BapuallmoOHHAs KpyBas. XapaKTepucTuka Moaudu- 8 K02
KAllMOHHOW M3MEHYMBOCTH OK 04
HacnencTBeHHas, Ui reHOTUIIMYECKasi MN3MEHYUBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
MyTanmonHasi ”3MEHUYUBOCTh. BHU1bl MyTalMii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [ [pUunHbI BOZHUKHOBE-
HUSI MyTalui
IIpakTHyeckne 3aHATHA 2
CpaBHUTENBHBINA aHATIN3 TEOPETUUECKOr0 MaTepraina «Buabl H3MEHYMBOCTH
Tema 2.12. OcHOBHOE colepKaHue 2
Cenexuus Cenexuus Kak Hayka. MeTopl celeKIIMOHHOM paboThl. ['eTeposuc u ero npuunHbl. MIckyccTBeHHBIH 0TOOD:
OPraHu3MoOB MacCCOBBIN ¥ MHAUBUIYaJbHBIN. JTanbl KOMOMHAIIMOHHON cenekiuuu. CopT, Mopoa, mTaMm OK 01
I[IpakTHyeckne 3aHATHSA 1 oK 02
Cenexuus pacTeHui
Mupueuayanbueiii | Tema: HacsieAcTBeHHbIE 3200/1eBaHNS YeJOBEKA (HA BLIOOP) 12 OK 5
NMPOEKT
PA3JIEJI 3. TEOPUS DBOJIIOLIUN 13
Tema 3.1. OcHOBHOe coep:kaHue 2
Hcropus 3Boaonu- | [Tepsbie 2BOMONMOHHBIC KOHIEHIIMHA. DBOIIOIUS BUAOB B IIpupoae. bopbOa 3a cymectBoBanue. EctecTBeH- OK 02
OHHOI'0 YYeHUS HBII 0TOOp. JlMBEepreHIys MPU3HAKOB U BUA000pa3oBaHue. OCHOBHBIC MOJIOKEHUS CHHTETHYECKON TEOPHH OK 04
sBomtonnu (CTD). Ponb 3BostoninoHHON Teopun B (GOpMHUPOBAaHUHM HAYIHON KapTUHBI MHpa
OcHoBHoOE cojep:KaHue 2 OK 02
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Tema 3.2.
Mukpo3Boaroums

Mukpo3BONIONMSA ¥ MAaKPO3BOJIIOLUSA KaK 3TaIlbl HBOJIIOLMOHHOIO Ipouecca. ['eHeThuecKkrne OCHOBBI 9BOJIIO-
1y, Myranuu 1 KOMOMHAIIUY KaK 3JIEMEHTAPHBIN YBOMONMOHHBIA MaTepuat. [Tomymsmus kak daeMeHTap-
Hasl €JMHULIA YBOJIIOLIUU.

JBmxymme cuibl ((hakTophl) 3BOTIONMHA. MyTallMOHHBIHN MTpoIiece 1 KOMOMHATUBHAS U3MEHYHBOCTH. M-
rpaus. Vzomanus nonyssinuid: reorpaduueckast (mpocTpaHcTBEHHAs ), Onosiorndeckas (penpo yKTHBHAS).
EcrecTBeHHbI 0TO0p — Hanpasisomuil pakrop 3Boironuu. bops0a 3a cyliecTBOBaHNE KaK MEXaHU3M Jieii-
CTBHSI €CTECTBEHHOI'0 0TOOpa B mony suusax. Bua u ero kputepun (npusHakn). BugoodpasoBanue kak pe-
3yJIBTaT MUKPOIBOJIIOLIUH

I[IpakTnyeckune 3aHATHA

Kpurepuu Buga. JBmwxkymire GakTopbl SBOIIOIIH

Tema 3.3.
Makpo3Boaonus

OcHoBHOE CoacpiKaHue

Maxkpossomorus. DopMbl 1 OCHOBHBIE HanpaBieHust MakposBodtouuu (A.H. Cesepros). [lytu goctuxe-
HUS1 OMOJIOTHYECKOTO TIporpecca: apomopdo3, uanoagantaius, oomas aeresepaus. MeToapl H3y4eHus
MaKpO3BOIIOIMH. 3aK0H 3apoabliieBoro cxozactsa (3akoH K. bapa). buorenernueckuii 3akon (3. ['exkens,
@. Mromep). O01ire 3aKOHOMEPHOCTH (IIPaBUIIa) BOIIOLUN

HpaKaneCRue 3aHATHSA

MukposBostonus. Makpo3BoOJOLHS

OK 02
OK 04

PA3JIEJI 4. COOBIIECTBA U SKOJIOT'MYECKHUE CUCTEMBI

29

Tema 4.1.
Biausinue anrpomno-
TeHHBIX (PAKTOPOB

Ha Ouocdepy

IIpodeccnonaibHO OPHEHTHPOBAHHOE COACPKAHUE (COEePKAHUE TPUKIIATHOTO MOIYJIs1)

YenoseuecTBO B Onocdepe 3emiu. AHTPONIOTeHHbIE H3MeHEeHHs B 6uocdepe. [ modanbHbIe 2KOTOTHYECKUE
npoOaembl. CocyliecCTBOBaHUE MPUPOILI U ueroBedecTBa. CoxpaHeHrne Omopa3HooOpas3us Kak OCHOBA
ycroiunBocTy 6uocgepsl. OCHOBA PallMOHAIBHOTO YIIPAaBJIECHUS IPUPOJAHBIMHU PECYPCAaMU U UX HCIIONb30-
BaHue. JlocTrykeHuss OMOIOrHH U OXpaHa MPUPOIbI

[MpakTudeckoe 3aHsTHe PerieHne npakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJIaHHH MO0 COXPAHEHUIO MPH-
POJHBIX PECYPCOB CBOETO PETHOHA MpoKuBaHusl. [IpakTHyeckoe 3a/1aHue 1Mo pacueTy CTPYKTYPHI 3a11acoB
JPEBECUHBI

OK 01
OK 07

Tema 4.2.
Bausinue conu-
aJIbHO-IKO0JIOTHYe-
CKHX (pAKTOPOB

IIpodeccrnonaibHO OPHMEHTUPOBAHHOE COAEP:KAHUE (COTEePKAHUE TPUKIIATHOTO MOIYJIs1)

3110pOBbE U €ro cocTaBisdromue. PakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUAIOLINE HA OPraHU3M Yello-
Beka. [IpoGiieMa TeXHOT€HHBIX BO3JICHCTBUII HA 3I0pOBbE YeIOBEKa (3IEKTPOMArHUTHBIE M0JIsL, OBITOBAs
XUMMUS1, U30BITOYHBIE IIYMBI, paidanus U T.I.). AJanTanus opraHu3Ma 4ejoBeka K (pakTopam oKpysKarolieit

OK 01
OK 02
OK 07
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Ha 3J0POBLE 4€J10-

cpensl. [Tpunuuns! popMupoBanus 310poBbecOeperaromiero noseneHus. Gusnueckas akTUBHOCTD U 370PO-

BeKka Bbe. [ pymnmbl 310poBbsi. OCHOBBI 3aKanuBaHus. bruoxumMudeckue acekThl paluoHanbHOTo nutanus. [lpa-
BUJIa OE€30IIACHOTO MCIIOJIb30BAHMSI OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTpOiicTB OBIajeHNE METOAAMU
OTIpeieNIeHus TIOKa3aTeNiell YMCTBEHHOM pab0oTOCTIOCOOHOCTH, 00BSICHEHUE MOTyYSHHBIX PE3YJIbTaTOB U
¢dbopmynupoBaHuE BHIBOJIOB (TUCHBMEHHO) C UCIOJIb30BAHNEM HAYUHBIX MOHATUHN, TEOPUI U 3aKOHOB
[TpakTrueckoe 3ausaTue «OnpeaeneHue CyTOYHOTO pallioHa MUTaHUsI B 3aBUCIMOCTHU OT YPOBHS (u3nye- 1
CKOM aKTUBHOCTH»
Tema 4.3. OcHOBHOe coiep:kaHue 3
Buocdepa — buocdepa — xxuBast o60m0uka 3emu. Pazsutue npeacrasnenuii o 6uochepe B Tpynax
riaodanbHas 3k0J10- | B.M. Bepuanckoro. Ob6nactu 6uocdeps u e€ coctas. JKuoe BemecTBo 6uocdeps! u ero GyHKIHH
ruyeckas 3aKOHOMEPHOCTH cyliecTBoBaHus orochepsl. OcodeHHOCTH OHOChEephl Kak MI00ATEHON SKOCUCTEMBI. J{1- OK 01
cucrema HaMHU4ecKoe paBHOBecue B bnocdepe. Purmuunocts siBienuii B 6uocdepe. KpyroBopots! BemiecTs u Ouo- OK 02
reOXUMHUYECKHE HUKIbL. [ T00anpHbIe IKOIOTUYECKUE MPOOIEMbl COBPEMEHHOCTH U ITyTH UX PEIICHUs OK 07
IIpakTH4eckne 3aHATHA 2
KpyroBopoTsl BeniecTB U OMOreoXuMuIecKue HUKIIb. [ 100anbpHbIe SKOIOTHYECKUE TPOOIEMbl COBPEMEH-
HOCTH
Tema 4.4. OcHoBHOe coJep:kaHue 6
BimsiHue aHTpPONO- | AHTpONOreHHbIE BO3/ICCTBUS Ha Orochepy. 3arpsa3HeHHs Kak BUJl aHTPOIIOT'€HHOTO BO3ACHCTBUS (xumuye- OK 01
TeHHBIX (PAKTOPOB | ckoe, Gusuueckoe, buonoeuyeckoe). AHTPOIOreHHbIE BO3IEHCTBHS HAa aTMocdepy. Bo3aelicTBus Ha ruapo- OK 02
Ha Ouocepy chepy (3aepAzHeHUs u ux UCMOYHUKU, ucmoujenus 600). Bo3nelicTBus Ha nutochepy (decpadayus nousul, OK 04
6030elicmeue Ha 2opHble NOpood, Hedpa). AHTPOIIOTEHHbIE BO3JIEHCTBUS HA OMOTHYECKUE COOOIECTBa OK 07
(reca u pacmumenvhoie coobwecmaa, HUBOMHbBIL MUP)
IpakTHyeckue 3aHATHSA 2
AHaNM3 aHTPONOTEHHOT'0 BO3/IEUCTBUS Ha Orochepy 2
PA3JIEJI 5. BUOJIOTUSA B )KU3HU 9
Tema 5.1. OcHoBHOe coaep:xaHue 4 OK 01
buorexnosiorun B | buotexHonorus kak Hayka U mpou3BoACcTBO. OCHOBHbBIE HAMPaBJICHHs COBPEMEHHOM OuoTexHonoruu. Me- OK 02
JKM3HH KaKI0ro TOABI OMOTEXHOIOTHU. OOBEKTHI OMOTEXHOJIOTHH. ITHKA OMOTEXHOJOTUUECKUX U TEHETHUYECKUX IKCTIEPH- OK 04

MCHTOB.

IIpakTH4eckne 3aHATHA
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brorexHoorus Kak Hayka v mpou3Bo1cTBO. OCHOBHBIE HANPABJICHHS] COBPEMEHHOU OMoTexHOI0ruu. Me-
TOJIbI OMOTEXHOJIOTUH.

Tema 5.2.
Buorexnosoruu u
pacTenust

HpaKaneCRne 3aHATHSA

Pa3Butne OMOTEXHOIOTHH ¢ UCTIONIB30BAHUEM PACTEHUH, IPUMEHEHNE POYKTOB OMOTEXHOJIOTHH B )KU3HU
YeJI0BEeKa.

OK 01
OK 02
OK 04

PA3JIEJI 6. BUODK

OJIOTHYECKHUE UCCIIENJOBAHUA

Tema 6.1.
OcCHOBHBIE METOALI
OHMO0PKO0JIOTHYECKHX

HccjaeI0BaHuH

OcHoBHOe coaepkaHue

Hayunsrit metoa. MeTo bl OMOIKOIOTHYECKUX MCCIIEAOBAHUN: MTOJIEBBIE, TA0OPATOPHBIE, SKCIIEPUMEHTAITb-
Hble. MOHUTOPUHT OKPYXAIOIICH CpPe/ibl: TOKATbHBIN, pErHOHATBHBIN U TI100ATBHBIH

Tema 6.2. buosko-
JIOTHYECKHUI Mmpo-
eKThI

IIpakTnyeckoe 3ansiTue OCHOBHOE CO/Iep:KaHUe

00630p TeM yueOHO-HCCIEA0BATENbCKUX MTPOEKTOB. BbIOOp yueOHO-HCCIe10BaTeIbCKOTO TPOEKTa U3 Mpe-
JIO’KEHHBIX.

TeMbl IPOEKTOB:

1.JIumaitHuky — moKa3aTesid YUCTOTHI BO3/1yXa

2.3arpsi3HeHrne MupoBOTo OKeaHa: MPUUYMHBI U TTOCIIEICTBUS

3.JlecHble pecypchl MUpa: OCOOCHHOCTH, 3HaYEHHE, IPUYUHBI HCYE3HOBEHUS JIECOB

4 IlumeBble 0OABKHU U UX BIMSHHUE HA YEJIOBEYECKUN OPTraHU3M

5.buonornuecku akTUBHbBIE BELIECTBA — BUTAMHUHBI (0COOEHHOCTH, OHOIOTHYecKast poJib)
6.buonornueckn akTUBHbBIE BELECTBA — JeKapcTBa (0COOEHHOCTH, OMOI0rHYecKast pojib)
5.buononumepst — yriaeBoabl (0COOEHHOCTH, OMOJIOTHYECKast POJIb)

6.buononumeps! — 6enku (0COOEHHOCTH, OMOJIOTHYECKas pOJib)

7.MexayHapOJHbIE SKOJOTMYECKUE OpTraHU3alnu

8.ITpupoiHbIe U UCKYCCTBEHHBIE DKOCHCTEMBI

9.OKonornveckue rpynmnsl pacTeHUn

10.9unemuunbie Buabl baiikana

11.0xpansieMmbie TEPPUTOPUH (MUPA, PETHOHA, CTPAHBI)

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07

Bcero:

141
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3. YCJIOBMUS PEAJIM3AIIMY YYESHOM JUCITUITIJIMHBI
3.1. TpebGoBaHusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus yueOHOM TUCHUILIMHBI 0OecieueHa HalTMYiueM y4eOHOro KaOuHeTa.

Oo6opynoBanue yueOHOro kabMHeTa: MOCaJ04YHbIE MECTa MO0 KOJUYECTBY CTYICH-
TOB, paboyee MeCTO MpernojiaBaress, paboyas HeMelIoBas JA0CKa, HarJsHbIe TTOCOOUS
(Y4yeOHMKH, OTIOPHBIE KOHCTIEKTHI, TUANAKTUYECKUIA MaTepual, TaOIHUIIbI).

Texnuyeckue cpeicTBa 00YUYEHHUsI: CUCTEMA MYJIbTUMEIHNA.

Jlist nHpOPMAITMOHHO-KOMITBIOTEPHOM TTOAIEPYKKH Y4eOHOTO Mporiecca Mpeamnoia-
raeTcs UCIOJIb30BaHUE MPOTPAMMHO-TIEArOTUYECKUX CPEICTB, PEaTU3yeMbIX C TOMO-
HIbI0 KOMIIBIOTEPA: UCIOIb30BaHIE O0YUAIOIUX MPOTpamMM, TEMATUYECKUX (PHIIBMOB,
OHJIAMH TECTUPOBAHUE U JIP.

3.2. MupopmanuoHHOe oOecnedeHne peau3anu NporpaMmmMbl
OcHoBHas JuTEpaTypa

1. AradonoBa, A. b. buonorusi: 6a30BbIif ypOBEHb : Y4eOHUK /1JIs1 00pa30BaTeb-
HBIX OpTaHMU3AIUH, peaT3YyIOIINX 00pa30BaTeIbHbIC MPOTPAMMbI CPEIHETO MPOodeccu-
oHasibHOTO 0OpazoBanus / A. b. Aragonosna, A. A. Kamenckuii, B. . CuBornazos. —
2-e¢ u3n. — Mockaa : [Ipocemenue, 2025. — 272 ¢. — ISBN 978-5-09-124905-7. —
TekcT : aneKTpOHHBINA // DAEKTPOHHBIA pecypc HU(POBOl 00pa30BaTENbHON CPEJIbI
CIIO PROFo6Gpa3oBanue : [caiit]. — URL.: https://profspo.ru/books/148965

2. AradonoBa, A. b. buonorusi: 0a30BbIil ypOBEHb: IPAKTUKYM : y4eOHOE 110CO-
oue, pa3paboTaHHOE B KOMIUIEKTE C YUeOHUKOM JIJIsi 00pa30BaTEIbHBIX OpTraHU3AIIHM,
pean3yronmx 00pazoBaTeIbHbIE MPOTPaMMBbl CPEIHETO MPO(HECCHOHATBHOTO 00pa3o-
Banus / A. b. Aradonosa, B. 1. CuBornazoB. — 2-e uzn. — Mocksa : [IpocBemenue,
2025. — 112 c. — ISBN 978-5-09-124906-4. — TekcrT : 2IeKTpOHHBIHN // DASKTPOH-
HBIN pecypc uudponoit oopazosatenbHou cpenbl CIIO PROFo6pa3oBanue : [caidt]. —
URL.: https://profspo.ru/books/148964

JlonoiHUTEIbHAS JIUTEepaTypa

1. baunor JI.H. Dkonorus: yue6HOe mocoOue Juisi cpeaHero mpodeccruoHanb-
HOTO oOpa3oBanus. - MockBa: M3aatenbctBo FOpaiit, 2022. - 208 c.

2. Epemuenko O.3. buosorus: yuenue o buocdepe: yuedHoe mocodoue st cpe/i-
Hero nmpodeccuoHalibHOT0 00pa3oBanus. - Mocksa: M3aatensctBo FOpaiit, 2022. - 236
C.

3. KoncrautunoB B.M., PezanoB A.I'., ®ageesa O.E. buonorus mis npodeccuit
U CIIEUUATbHOCTEN TEXHUUECKOTO U €CTECTBEHHO-HAYYHOIO MpOouiIei: yUeOHUK IS
CTYI. yupexaeHuil cpen. mpod. oopazoBanus / moxa pea. B. M. Koncrantunona. - M.
N3narenbckuil ieHTp «Akagemus», 2016. - 336 c.

4. Hecmenosa H. H. Dkosnorus yenoBeka: ydeOHUK M MPAKTUKYM ISl CPEIHETO
npodeccruonanbHoro oopazosanus. - Mocksa: M3natensctBo FOpaiit, 2022. - 157 c.

5. O6yxoB, JI. K. buonorus: kIeTKu U TKaHU: y4eOHOE MOCcoOue JIJIsi CPETHETO
npodeccuonanbHoro odpazosanus / [[. K. O6yxos, B. H. Kupunenkosa. - Mockga:

NznarensctBo FOpaiit, 2022. - 358 c.
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6. ITaBnoBa E.M. Dxonorus: yueOHUK U MPAKTUKYM AJI CpeHero npodeccuo-
HaJbHOTO 00pa3zoBanus. - Mocksa: MzmnarenscTBo FOpaiit, 2022. - 190 c.

7. Speirun B.H. buonorus. 10-11 kmacc (yriryOiaeHHbBIH ypOBEHbB): YUSOHUK IS
cpeaHero ooimiero oopasoanus. - Mocksa: M3narensctBo IOpaiit, 2022.

8. SApeirua B.H. buonorus: yaeOHUK ¥ TPaKTUKyM IS CpeaHero mpodeccuo-
HaJbHOro oOpa3oBanus. - MockBa: M3narensctBo FOpaiit, 2022. - 378 c.

JJIEKTPOHHBIE PecypChl

1. https://11Kklasov.net/14132-biologija-obschaja-biologija-10-11-klass-kamenskij-aa-
kriksunov-ea-pasechnik-vv.html (3nexTpoHHBIH yueOHHK)

2. https://11klasov.net/254-biologiya-obschaya-biologiya-profilnyy-uroven-10-klass-
zaharov-vb-i-dr.html (3nexTpoHHBI y4eOHHK)

3. https://gym1595.mskobr.ru/attach_files/upload users_files/6189fe6405238.pdf
(ITpakTukym o 6uostoruu 10-11 kaace npoduIIbHBINA YPOBEHB)

4. https://dia-66.ucoz.ru/knigi/Biologia_Obyazatelnye ponyatia_terminy shkolnogo K.pdf
(Buoaorus. O0s3aTenbHbIe OHATHS, TCPMHUHBI IIKOJIBHOTO Kypca)

5. https://Ibz.ru/metodist/iumk/biology/er.php (CrnpaBouHo-uHGOPMAIIMOHHBI TOP-
TaJ)

6. buonorus. 10-11 knacc (yrayOnaeHHBIN YpOBEHB): YUEOHUK JUIsl CPETHEr0 OOIIEero

obpazosanust / B. H. Speirun [u ap.]; mox obmeit pegakiueit B. H. Spsiruna. — 2-¢
u3a. — Mocksa: M3natensctBo FOpaiit, 2022. — 357 c¢. — (HapoaHoe nmpocBelieHue).
— ISBN 978-5-534-15630-0. — TexcT: anextponnslii / O0pa3oBaTenbHas miaThopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/509241

7. O6yxoB, [. K. buonorusi: kneTku u TKaHU: yu4eOHOE TTOCOOMeE ISt CPEIHEro MPOo-
deccuonanpHoro obpaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-e u3., me-
pepad. u non. — MockBa: UznatensctBo FOpaiit, 2022. — 358 c. — (IIpodeccuonain-
Hoe obOpazoBanme). — ISBN 978-5-534-07499-4. — Texkcr: anekrponHbIii // O6pazo-
BatenpHas matdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/494034

8. buosiorusi: yaeOHUK U MPAKTUKYM JIJIsl CpeiHero npodeccuoHanbHOTO 00pa30BaHuUs
/ B. H. Spsirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-e uzn. — Mocksa: 13-
narenbcTBO FOpaiit, 2022. — 378 ¢. — (IIpodeccuonanbroe o6pazoBanue). — ISBN
978-5-534-09603-3. — TekcT: anexkTponHsIi // Ob6pazoBaTenbHas mwiatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/489661
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3.3. [lepeyenn 3aHATHIA, IPOBOAUMBIX B AKTUBHBIX U MHTEPAKTUBHBIX (hpopMax
OO611ee KOTUYECTBO ayAMTOPHBIX YacoB — 141 yac
3aHATHS B aKTUBHBIX M MHTEPAKTUBHBIX (popMmax — 22 yaca

HOCTH

Tema 3ansTHS 4achl dopma npoBeeHUs

1. Opranenbl KI€TKH U UX QYHKIIUU 2 | Pabora B ManbIX rpynmnax (TeXHO-
JIOTHsI COTPYAHUYECTBA)

2. buonornuecku akTuBHbIC coequHeHUs (DepMEeHTHI) 2 | IIpoGneMHO — HHTErPUPOBAHHOE
3aHATHE (AEMOHCTpALUs XUMHUYe-
CKOI'0 9KCIIEPUMEHTA)

3. buononumeps! (6rosoruueckas BUKTOPHHA) 2 | Pabora B MamnbIxX rpynmax (T€XHO-
JIOTHsI COTPYAHUYECTBA)

4. llapcTBO pacTeHui (OMOIOTHYECKHIA KaJIeHT0CKO) 2 | Pabora B MasbIX rpynmnax (TexXHO-
JIOTHsI COTPYAHUYECTBA)

4. Cunre3s Oenka. TpaHCKpUNIMs U TPAHCISALUSA 2 | Huromoro-6noxumuieckas o0y-
yarolas pojenas urpa

5. @opMBbI pa3MHOKEHUSI OPIraHU3MOB 2 | PabGora B ManbIX rpymmax (3amoJ-
HEHME TaOJIHIIBI)

6. Bun. [omynsmus 2 3aHsATHE KOJUIEKTUBHOTO U3yYe-
HUs MaTepuaia (mpoobJeMHO -
MHTETPUPOBAHHOE)

7. DKxocucTeMbl (aHAIU3 SKOJOTHYECKHX 3a]1a4) 4 | Pabota B ManbIX rpymnmnax (T€XHO-
JIOTUSl COTPYJHUYECTBA)

8. I'mobanbpHBIE 9KOIOTHYECKHE TPOOIEMBI COBPEMEH- 4 | [IpobneMHO — MHTETPUPOBAHHOE

3aHATHUC
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4. KOHTPOJIb U OLIEHKA PE3VJBTATOB OCBOEHUS
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

KoHTpOJIb M OLIEHKA PACKPBIBAIOTCS Y€pPEe3 AUCHUIUIMHAPHBIEC PE3YIbTAThI, YCBOCH-
HbIC 3HAHUS W PUOOPETEHHBIE CTY/ICHTAMH YMEHUS, HalpaBlieHHbIE Ha (hOPMHUPOBa-
HUE 00IUX 1 MPOPECCUOHAITBHBIX KOMIICTCHITHH.

Oobmasi/mpodeccnona b- Paznen/Tema Tun oueHoYHbIX MePONPHUsi-
Hasl KOMIIETeHIIUsI THH
OK 01. Beibupats criocoOb1 P. 1, Temsr 1.2, 1,3,2.3,2.4, | YcTHbIN OnIpoC
pemenus 3a1ad npogeccuo- | 4.1-4.3 TectupoBanue

HaJIbHOM ACATCIBbHOCTH IIPpU-
MCHHUTCIIBHO K pa3JIn4YHbIM
KOHTCKCTaM

P.2, Temr1 2.3,2.4
P.4, Temr1 4.1 - 4.3
P 5, Temsr 5.1. IT-0/c

Amnann3 Ta0iull, TEKCTOB ¢ O1O-
JIOTUYECKUM COACPKAHIEM

OK 02. Hcnons30Bath co-
BpPEMEHHBIE CPEJICTBA 110-
MCKa, aHAJIN3a U MHTEPIIPEe-
Tanuu HHPOPMALIUU U WH-
(hopMalMOHHBIC TEXHOJIOTUU
JJIA BBIITOJIHCHUS 3a1a4 HpO-
(heccCuOoHaTBHOU NeSTeIIEHO-
CTH

P.1, Teme1 1.1 -1.4
P.2, Temp1 2.1 —2.4
P. 3, Temmr 3.1, 3.2.
P.4, Teme1 4.1 —4.3
P 5, Temnr 5.1. IT-o/c

brnonornmueckuii JMKTAHT
Amnann3 Ta0Iull, TEKCTOB ¢ OHO-
JIOTUYECKHUM COJIEP>KAaHHEM
TectupoBanue

CooOmenus

OK 04. 3ddexTrBHO B3au-
MOJICIICTBOBATh U pabOTaTh
B KOJUICKTHBE U KOMaH/IE

P.1, Temrr 1.2., 1.5

P.2, Tems1 2.1.,2.2,2.3,2.4
P.3, Tems 3.1., 3.2

P. 4, Tems1 4.1.

P 5, Temnr 5.1. I1-o/c

VYerHbli onpoc

TectupoBanue

Pemenue sxonornyeckux 3anad
Keiic - 3amanug

Amnanus Tabaul, TEKCTOB ¢ OHO-
JIOTUYECKUM COJACPKAHUEM
[IpoGneMHO-cUTyallMOHHBIE 3a-
JAHUS

OK 07. ConeiicTBOBaTh CO-
XPaHEHUIO OKpYXKaroIen
Cpelsl, pecypcocoepexe-
HUI0, IPUMEHSTH 3HAHUS 00
W3MCHECHHUU KITUMaTa, MPHH-
IUIIBI OEPEKITHUBOTO MIPOU3-
BOJICTBA, 3((HEKTUBHO JCHi-
CTBOBATh B UPE3BBIYANHBIX
CUTYaIUIX

P. 3, Temnr 3.3
P.4, Temp1 4.1. - 4.3
P 5, Temsr 5.1. IT-o/c

TecTtupoBanue

AHHOTAIMM K HaY4YHBIM IyOJIu-
KallusaM

OnopHbIe KOHCIIEKTHI
Coobuenus
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