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1. OBIIASI XAPAKTEPUCTUKA PABOYEMN MPOT'PAMMBI JJUCHUILIAHBI

00/1.10 buoJsorus

1.1. MecTo AucuMILVINHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/IbHOM IIPOrpaMMBbl:

Hucuunimnza

00/1.10

Buogorus

SABIACTCSA

00s3aTEIBHOM 4aCTbIO

obmeoopazoparensHbix quciuiuiH OOIT B coorBercTBHN ¢ PT'OC CIIO 1o crienuaabHOCTH
35.02.05 Arponomus.

1.2. lleab ¥ nJIaHMpyeMble pe3yJIbTaThl 0CBOEHHUS TUCHHIJIHHBI:

Coneprkanue mporpaMmbl 0011e00pa3oBaTEILHON IMCIUILUIMHBI MaTEeMAaTUKa HAITPaBJICHO
Ha JOCTWKEHHE PEe3yJbTaTOB €€ M3ydeHHs B cooTBeTcTBUM c TpeboBanusmMu PI'OC COO c
yaetoM npodeccuonanpHoi HanpasieHHoctd GT'OC CIIO.

Oco0oe 3HayeHue AUCUUIUIMHA uMeeT npu GopmupoBanuu u pazsutuu OK 1, OK 2, OK

OK 4, OK 7.

Kon u HanmeHoBanue
(popmupyembIx
KOMIIeTEeHI M

HJ'laHl/lpyeMl)le pe3yJbTaTbl 0OCBOCHUA TUCIHTUIIJIMHBI

O6ume!

JIMCuuIINHAPHbIE

OK 01. Beibupath
CIOCOOBI pPELIeHUS
3amad
npodecCuoHaATBHOM
JeATeNbHOCTH
IIPUMEHUTEIBHO K
Pa3NUYHBIM KOHTEKCTaM

B yacTu Tpynosoro
BOCIIMTAHMS:

- TOTOBHOCTH K TPYAY,
OCO3HaHHE IEHHOCTH
MacTepCcTBa TPYI0JIO0HE;

- TOTOBHOCTH K aKTUBHOM
IEeITEIBHOCTH
TEXHOJIOTHYSCKOM 1
COIMaIBbHOM HAMPABICHHOCTH,
CIOCOOHOCTH UHUIIMUPOBATH,
IJIaHUPOBATh U
CaMOCTOSITEIBHO BBLIITOIHITh
TaKyIo JIeATeIbHOCTD;

- HTHTEPEC K pa3INuHbIM chepam
poeCCUOHAITBHOU
JIEeITEIBHOCTH,

OBnaseHue yHUBEpCAIbHBIMU
y4eOHBIMU MMO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 0a3oBbIe JIOTHYECKHE
NelcTBHA:

- CAMOCTOSITENILHO
bopmynupoBaTh 1
aKTyallu3upOBaTh MpoOIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBAaTh
CYIIECTBEHHBIN MPU3HAK WU
OCHOBAaHUS Il CPABHECHHSI,
KJIaccH(UKAIIU 1 0000IIeHNS;

- copMHUpOBATH 3HAHUS O MECTE
U pOJIM OMOJIOTUU B CHCTEME
€CTECTBCHHBIX HaYK, B
bOopMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, U B TO3HAHUH 3aKOHOB
MPUPOJIbI U PEIICHUH )KU3HEHHO
BaXKHBIX COLUATBHO-ITHUECKUX,
SKOHOMMYECKUX, SKOJTOTHUECKUX
mpo0OJieM YeJI0BEUECTBA, a TAKKe
B PEILIEHUU BOIIPOCOB
paloHaIbHOTO
PUPOIONIONIB30BAHUS; B
bopMUPOBaHUHU LIETOCTHOTO
OTHOUICHHUSI K IPUPOJIE,
00IIeCTBY, YETIOBEKY; O BKJIAJE
POCCHUICKHX U 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; GyHKIHOHATHHOU
IPaMOTHOCTH YeJIOBeKa JIJIs
pelIeHus KU3HEHHBIX Mpo0ieMm,
- YMETb BJIAJIETh CUCTEMOI
OMONOTUYECKHX 3HAHUH, KOTOpast
BKJIIOYAET:

OCHOBOIIOJIAT AIOLIHE
OMONOTHYECKHE TEPMHUHBI 1
NOHSTHS (KU3HB, KJIETKa, TKaHb,
opras, OpraHusM, BUJI,
MOMYJISIINS, SKOCUCTEMA,
OuoreHos, buocdepa;




- ONPENENATh UEIU
JIeSITeILHOCTH, 3aJaBaTh
napameTpbl U KpUTEepuu
JIOCTHIKCHMS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpuUBaEeMBbIX SIBICHUSX;
- BHOCUTHh KOPPEKTHUBHI B
JIeITEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB
1[eJIsIM, OLICHUBATh PUCKU
MMOCJIEICTBUU NEATCILHOCTH;

- pa3BUBATh KPEATUBHOE
MBIIIICHUE TIPU PEIICHUN
YKU3HEHHBIX TTPOOIIEM

0) 0azoBbIE
HcciaeaoBaTeIbCKUe
JeHCTBUA.

- BJIaJICTh HaBBIKAMU y4eOHO-
HUCCIIEIOBATEILCKON U
MPOEKTHOM AESATETbHOCTH,
HaBBIKAMU Pa3PEIICHHS
npooseM;

- BBISIBJISITH IPUYMHHO-
CIIEICTBEHHEIC CBSI3U U
aKTyaJIM3UpOBATh 33]1a4y,
BBIJIBUTATh TUTIOTE3Y €€
pellIeHus, HAXOAUTh apTyMEHThI
JUTSL TOKA3aTeabCTBa CBOUX
YTBEPKICHHM, 3a/1aBaTh
napaMeTpbl U KpUTEPUU
pelIeHHUS;

- aHAJIM3UPOBATh MOJYYEHHBIC B
X0JI€ peIlIeHUs 3a7a4
pe3yJbTaThl, KpUTUYECKHU
OLICHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

- YMETh [IEPEHOCUTH 3HAHUS B
MIO3HABATENbHYIO U
MPaKTHYECKYI0 00JacTu
KHU3HEICATCILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS
U3 pa3HbIX NPEIMETHBIX
obOmacTeii;

- BBIABUTATh HOBEIC HCH,
npeajiaraTb OpUruHaIbHbIC
MOJXObl U PEIICHHUS;

- CIOCOOHOCTh UX
HCIO0JIb30BaHUS B
MMO3HABATEILHOM M COIMAJIbHOM
MIPaKTUKE

MeTab0IM3M, TOMEOCTa3,
KJICTOYHBI UIMMYHUTET,
O6uocunTe3 OenKa, OMOMOIMMEpHI,
JUCKPETHOCTD, CAMOPETYJISALMS,
CaMOBOCIIPOU3BECHHUE,
HaCJIEJICTBEHHOCTD,
U3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U
pa3BUTHE);

buonornueckue reopuu:
kieroyHas teopus T. I1IBanHa,
M. IIneiinena, P. Bupxona;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummyHnureta I1. Opnux, U.1.
MeuHnKOBa, XpOMOCOMHAsI
TE€OpHUs HACIEACTBEHHOCTH T.
Moprana, 3aK0OH 3apO/IbIIIEBOTO
cxoactBa K. bapa, sBomtononHas
teopus Y. JlapsuHa,
CHHTETHUYECKAs TEOPUS
3BOJIIOINH, TEOPUS
anTponorenesa Y. /lapsuna;
TEeOpHsi OMOTeoIIeHO3a
B.H.Cykauésa; yuenus H.U.
Basuiiosa — o IlenTpax
MHOT000pa3us U MPOUCXOKICHHS
KYJIbTYpPHBIX pacTenui, A.H.
CeBeplioBa — 0 IyTSAX U
HaIpaBJIeHUAX dBoJOIMH, B. .
Bepnanckoro — o 6uocdepe;
3aKOHBI ( €AMHOOOpa3Us
IIOTOMKOB IIEPBOTO MOKOJICHHS,
paclIeIUIeHHs] TPU3HAKOB,
HE3aBUCHUMOI'0 HACIEIOBaHUs
MIPU3HAKOB U HAPYILLIECHUS
cuermieHus resos T. Moprana;
FOMOJIOTHYECKUX PSI0B B
HACJIEeJICTBEHHON N3MEHUYMBOCTHU
H.M. BaBunoBa, reHETUUECKOT'O
paBHOBecus [[x. Xapau u B.
BaiinGepra; 3apopIieBoro
cxozactaa K. bapa,
OMOTr€HEeTHUYECKOTO 3aKOHBI .
['exxens, @. Mromnepa);
MPUHIIMIGI (YUCTOTHI TAMET,
KOMIIJIEMEHTApHOCTH ); paBuia
(Muanmyma 1O. JInbuxa,
HKOJIOTUYECKON MUpaMUIbl YHCEIl,
OMOMACChI U PHEPTHH); THIIOTE3bI
(xoauepsatHoi A.M. OnapuHa,
NepBUYHOTO OynboHa Jx.
Xougeiina, mukpocgep C. Pokca,
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pubosuma T. YUek);

- chopmMupoBaTH YMEHUS
pacKpbIBaTh COJEPIKaHNE
OCHOBOIIOJIAT AFOLITUX
OMOJIOTUYECKHUX TEOPUI U
THIIOTE3: KIICTOYHOM,
XPOMOCOMHOM, MYTaIllMOHHOM,
HBOJIIOLIMOHHOM, IIPOUCXOKICHUE
KU3HU U 4€JI0BEKa; BIIaJICHHUE
CUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJaX HaAyYHOTO MO3HAHWS,
UCIIOJIb3YEMBIX B OMOJIOTHUECKUX
HCCIICIOBAHUSX KHUBBIX 00BEKTOB
U SKOCHCTEM (OTHCaHHE,
U3MepeHue, MpoBeACHNE
HaOJII0IeHMH ); criocobamu
BEISIBJICHHSI M OTICHKH
AHTPOIIOTEHHBIX H3MEHEHUH B
PUPOJE;

- copMUpOBATH YMEHHS
PacKpBIBaTh OCHOBOMOJIATAIOIINE
OMOJIOTHYECKHE 3aKOHBI 1
3akoHomepHoctH (I'. Mennens, T.
Moprana, H.W. BaBuosa, 3.
I'exkens, @. Mromnepa, K. bapa),
PAaHULIBI KX TPUMEHUMOCTH K
’KUBBIM CHCTEMaM;

- YMETb BBIJENATH CYIIECTBEHHbBIE
MPU3HAKU: CTPOEHHS BUPYCOB,
KJIETOK MPOKApPHOT U SyKapuoT;
OJIHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOTEO1IEHO30B,
9KOCHUCTEM M Onocheps;
CTPOEHUS OPTaHOB U CUCTEM
OpPraHoOB PacCTeHUM, )KUBOTHBIX,
YeNoBeKa; MPOIECCOB
KU3ZHEJEATEIILHOCTH,
MPOTEKAIOIINX B OPraHu3Max
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKHUX MPOIIECCOB:
oOMeHa BeniecTB (MeTaboIHu3M),
uH(pOpPMAIIUY U TIPEBpaICHUS
SHEPTuu, OpOXKEeHHUs,
aBTOTPO(HOTO U TeTeTPO(HHOTO
TUTIOB MUTaHUsA, GOTOCUHTE3A U
XeMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, SMOpHOreHesa,
MOCTIMOPHOHAIBHOTO Pa3BUTHSI,
Pa3MHOKEHHUS, UHAUBHUIYaTbHOTO
pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS




T'eHOB, FeTepPO3HCa; ICHCTBHA
HCKYCCTBEHHOTO 000pa,
CTaOUIN3UPYIOLIETO, ABHKYLIETO
U pa3phIBAIOIIETO €CTECTBEHHOTO
oTOOpa; ATONAaTPUIECKOTO U
CHUMITaTPUYECKOTO
BHJ1000pa30BaHMS; BIUSHUS
JBWDKYIUX CHIT SBOJIIOIMH HA
reHO(OH/T TOMYJISALINY;
IIPUCTIOCOOIEHHOCTH OPraHu3MOB
K cpezie OOuTaHus, Yepel0BaHUs
HaIpaBJIEHUN SBOJIIOIUY;
KPYrOBOpPOTa BEIIECTB M IMTOTOKA
DHEPTUU B IKOCUCTEMAX;

- IPHOOPECTH OIBIT IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MIO3HAHUS, HCIIOJIb3YEMBIX B
OHMOJIOTHHN: HAOIIONEHHS 1
OTIMCaHMSI JKUBBIX CUCTEM,
MPOLECCOB U SIBJICHUIA;
OpraHu3alluy U TIPOBEICHHS
OHMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBIKCHUS TUTIOTE3, BBISBIIATH
3aBUCHMOCTH MEXK]LY
HCCIIEyeMbIMH BETNYNHAMH,
OOBSICHATH NOJTY4CHHBIC
pe3ynbTaThl U GOPMYITHPOBATH
BBIBOJIBI C MCIIOJIb30BAaHUEM
Hay4YHBIX MOHATUNA, TEOPUH U
3aKOHOB;

- copMHUpOBaTh YMEHUS
BBIJICIISITH CYIIECTBEHHBIC
NpU3HAKH BUPYCOB, KIETOK
POKApHOT U SYKAPHOT;
OJTHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB,
BUJIOB, OMOTEOIICHO30B U
9KOCUCTEM; 0COOCHHOCTH
IPOLIECCOB OOMEHA BEILECTB U
NpEeBpAIIEeHNs SHEPTUH B KIIETKE,
(doTocuHTE3a, IITACTHYECKOTO U
HHEPreTHUECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, Meii03a,
OIIOJIOTBOPEHHUSI, PA3BUTHS U
Pa3sMHOXKEHUS, UHIUBUIYaTIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), 6OPHOBI 3a
CYIIECTBOBAHHE, €CTECTBEHHOTO
ot0opa, BUj000pa3oBaHus,
IPUCHOCOOIEHHOCTH OPraHU3MOB
K cpezie 0OuTaHusl, BAUSHUS
KOMIIOHEHTOB 3KOCHCTEM,




AHTPOTIOTEHHBIX U3MEHEHHI B
3KOCHCTEMAaX CBOCH MECTHOCTH,
KpYroBOpOTa BEIIECTB U
MPEeBpaIICHUS SHEPTUH B
ounocdepe;

- copMUpOBATH YMEHHUSI
MPUMCHSITH ITOJTyYCHHBIC 3HAHUS
JUTs1 OOBICHEHHSI OMOJIOTHYECKUX
IIPOLIECCOB M SABJICHUM, IS
MPUHSITHSI TPAKTUICCKIX
pElLICHUH B MOBCEAHEBHOM KU3HU
C 1EeJbI0 00ecTIeueHUsI
0€30MacHOCTH CBOETO 3/I0POBBS U
370POBbS OKPYKAIOIIUX JIFOJIEH,
co0roIeHust 3JJ0poBOTO 00Opa3a
YKU3HH, HOPM TPAMOTHOTO
TOBEJICHUS B OKPYXKaKOIIEH
IIPUPOHON Cpelie; TOHUMaHue
HEO0OXOINUMOCTH HCIIOJIL30BaHUS
JIOCTHKEHUI COBPEMEHHOMN
OMOJIOTHH ¥ OMOTEXHOJIOTHH I
paIrMoOHAIBHOTO
MIPUPOIOTIONIE30BAHUS; YMEHHUE
HCII0JIb30BaTh COOTBETCTBYIOLINE
apryMEHThI, OMOJIOTHYECKYIO
TEXHOJIOTUIO U CUMBOJIUKY JUIS
JI0Ka3aTeNbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX
CUCTEeMaTHUYECKUX TPYIIIL;
B3aMMOCBSI3U OPraHU3MOB U
Cpelbl OOMTAaHUS; EMHCTBA
YeJI0BEYECKUX pac;
HE0OX0IMMOCTH 3/I0POBOTO
o0pa3za KHU3HU, COXPAaHEHHS
pa3zHooOpa3us BUIOB U
9KOCHUCTEM, KaK YCIOBUS
COCYILIECTBOBAHUS IPUPOJIBI U
4YeI0BEYECTBA;

- chopmMupoBaTH YMEHHS pelIaTh
OHOJIOTHYECKHE 3a/1a4H,
COCTaBIIATh TEHOTHUITHYECKUE
CXEMBI CKPEIIMBaHUS [T Pa3HBIX
TUTIOB HACTIEOBAHUS MTPU3HAKOB
y OPraHU3MOB, COCTABIISITH CXEMBI
NepeHoca BEIIECTB U SHEPTHU B
dKOCHCTEeMax (LIeMH MUTaHMUS,
MUIIEBBIE CETH ), BBISIBIIATD
MPUYHUHHO-CIIEICTBEHHBIE CBSI3U
MEXy UCCIEAYyEMbIMU
OMOJOTUYECKUMH 0ObEKTaMU,
MPOIIECCaMU | SBJICHUSMU;
JIENIaTh BBIBOJIBI M IPOTHO3BI HA




OCHOBAHMH TOJTY4E€HHBIX
pe3yIbTaTOB;

- chopmupoBaTH YMEHUS
KPUTHUYECKH OI[CHUBATH
UHPOPMALIHIO0 OHOJIOTHIECKOTO
COJICPKAHUS; BKITIOYAIOLTYIO
TICeB/IOHAYYHBIC 3HAHUS W3
Pa3TUYHBIX HCTOYHUKOB
(cpencTBa MaccoBoM
uHpOpMaLNY, HAYYHO-
HOTYJISIPHBIE MaTepUAIbI),
UHTEPIPETHPOBATH ITUIECKHE
ACTIEKTHI COBPEMEHHBIX
HCCIIEAOBAHUM B OMOJIOTHH,
MeIUIIHE, OMOTEXHOJIOTHH;
paccMaTpuBarth rio0aabHbIE
9KOJIOTHYECKHE TPOOIIEMBI
COBPEMEHHOCTH, (GOPMUPOBATH I10
OTHOIIEHHUIO K HUM COOCTBEHHYIO
MIO3HIINIO, YMEHHUE OTICHUBATh
STHUYECKHE ACTIEKTHI
COBPEMEHHBIX UCCIEA0BAHUN B
006nacTi OMOTEXHOJIOTUH U
FEHETHYECKUX TEXHOJIOTUMN
(KIIOHUPOBaHUE, HCKYCCTBEHHOE
OTUIOIOTBOPEHUE, HAIIPABICHHOE
M3MEHEHUE TeHOMA U CO3JaHHe
TPaHCTEHHBIX OPTaHU3MOB);

- copMHUpPOBATH YMEHHS
co3/1aBaTh COOCTBEHHbIE
MUCbMEHHbBIC U YCTHBIE
COO0IIIeHNs HA OCHOBE
OuroJIornuecKoi MHGOpPMaIUU U3
HECKOJIbKUX UCTOYHUKOB,
rPaMOTHO UCHOJIB30BaTh
MOHSTHBIN anmapaT OMOJIOTUY;

- YMEHHE BBIJIBUTATh THIIOTE3HI,
MIPOBEPSTH UX
SKCIIEPUMEHTAIbHBIMU
cpencTBamu, GopMyIHpys 1eb
HCCJIeIOBaHUS, aHAJTM3UPOBATh
MOJIy4YeHHBIC PE3YAbTAThl U
JIeNaTh BBIBOJIBI;

- IPUHUMATh YU4aCTUE B HAYYHO-
UCCIIeI0BATeNbCKOM padoTe 1o
0M0JI0THH, SKOJIOTUH U
MeIUIHe, TPOBOIMMOM Ha 6a3e
IIKOJIbHBIX HAYYHBIX OOIIECTB U
MyOJIMYHO TPEACTABIATh
MOJIy4YeHHBIC PE3yabTaThl Ha
YUEHUYECKUX KOH(DEpEeHIIHSIX
pa3sHOro YpOBHS;




OK 02. Mcnoap3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
MHTEpIpETaINH
uHpOpMaLUU U
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccnoHaIbHO N
JEATEIbHOCTH

B o0sacTi neHHoCcTH
MO3HAHMSL:

- chopMHEpPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKU U
0OLIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTe
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPIIIEHCTBOBAHNE
SA3bIKOBOM M YUTATEIBCKOM
KYJIBTYPBI KaK CPEACTBA
B3aUMOJICUCTBHUS MEKITY
JIOJIbMU U TIO3HAHUS MUPA;

- 0CO3HAHME [ICHHOCTU Hay4HOU
NeSTeTbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEA0BATEBCKYIO
JESTETbHOCTh MHANBUYaTHbHO
U B TPYIIIE;

OBiageHune YHMBePCAJIbHBIMH
Y4eOHbIMU
NMO03HABATEJIbHbIMH
NelCTBUSIMU:

B) pabora ¢ uHopMamueii;

- BJIaJICTh HaBBIKAMHU
noJiydyeHus: THpOpMaIuu 13
MCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISATh
MOMCK, aHAaJIU3,
CUCTeMAaTU3aINI0 U
UHTEPIIPETANIO HHPOPMAIIIH
pa3IMYHbIX BUJOB U hopm
IPEJICTaBICHNUS,

- CO3/1aBaTh TEKCTHI B
pa3IuuHbIX opMaTax ¢ y4eToM
Ha3Ha4YeHHs HHPOPMAIIUH U
L[EJIEBON ayTUTOPUH, BHIOUpas
ONTUMANBHYIO (hOpMYy
MIPEICTABICHUS U
BHU3YyaJIU3alNH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh UH(OPMALINH, €€
COOTBETCTBHUE MTPABOBBIM U
MOpPaJIbHO- ITHUYECKUM
HOPMaM;

- UCTIOJIb30BaTh CPEJCTBA
UH(GOPMAITMOHHBIX
KOMMYHUKAIIMOHHBIX

- chopmupoBaTH YMEHHS
KPUTHYECKH OI[CHUBATH
UHPOPMALIHIO0 OHOTIOTUYECKOTO
COJICpKaHUS, BKIIOYAIOIIYIO
TNICeB/IOHAYYHBIC 3HAHUS W3
Pa3TUYHBIX HUCTOYHUKOB
(cpencTBa MaccoBoM
uHpOpMAaLIUY, HAYYHO-
MOMYJISIPHBIC MaTEPHAIIBI);
UHTEPIPETHPOBATH STHUYCCKUE
ACTICKTBHI COBPEMCHHBIX
HCCIIEAOBAHUM B OMOJIOTHH,
MeIUIuHE, OMOTEXHOJIOTHH;

- HHTEPIPETUPOBATH ITHUUCCKUE
ACTICKTBI COBPEMECHHBIX
HCCIIEAOBAHUM B OMOJIOTHH,
MeIUIuHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh IJI00aTbHBIC
9KOJIOTHYECKHE MPOOIIeMbI
COBPEMEHHOCTH, (POPMUPOBATH I10
OTHOIICHHIO K HUM COOCTBEHHYIO
MIO3HIINIO, YMEHHE OTICHUBATh
STHUYECKHUE ACTICKTHI
COBPEMEHHBIX UCCIIEJIOBaHHI B
00sacTi OMOTEXHOJIOTUH U
FEHETHYECKUX TEXHOJOTUMI
(KIIOHUPOBaHUE, HCKYCCTBEHHOE
OTUIOIOTBOPEHUE, HAIIPABICHHOE
M3MEHEHUE TeHOMA U CO3JaHHe
TPaHCTEHHBIX OPTaHU3MOB);

- chopmMupoBaTH YMEHUS
co3/1aBaTh COOCTBEHHbIE
MUCbMEHHbBIC U YCTHBIE
COO0IIIeHHS HA OCHOBE
OuoJiornueckol uH(poOpMaInuu u3
HECKOJIbKUX UCTOYHUKOB,
rPaMOTHO MCHOJB30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH




TEXHOJIOTUH B PELICHUN
KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpraHu3alMOHHBIX 33714 C
coOmoiIeHreM TpeOoBaHU
SPTrOHOMHKH, TEXHUKH
0e30I1aCHOCTHU, TUTHCHEI,
pecypcocOepekeHusi, TPaBOBBIX
¥ 3THUYECKUX HOPM, HOPM
UH(POPMALMOHHOM
0e30I1aCHOCTH;

- BJIA/ICTh HABBIKAMHU
pacrio3HaBaHUs U 3aIIUTHI
uH(popMauy,
UH($OPMALMOHHON
0e30I1aCHOCTH JINYHOCTH,

OK 04. D¢pdexTrBHO
B3aMMO/ICMICTBOBATh U
paboTaTh B KOJUICKTHBE
1 KOMaH]1e

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOTIPEICTICHUIO;

- OBJIaJICHHE HAaBBIKAMH Y4€OHO-
HCCIIE0BATEIIHLCKOMH,
MIPOEKTHOM ¥ COLIMAIBHON
JIeITEIIEHOCTH;

OBJaieHHe YHUBEPCATbHBIMHU
KOMMYHUKATHBHBIMU
NelCTBUSIMU:

0) cOBMeCTHas J1eSITeJIbHOCTh:
- IOHKMATh U UCIMOJIH30BaTh
MpEUMYIIECTBAa KOMaHIHOM 1
WHIUBUTyaJIbHOU pabOThI;

- MPUHUMATH IIEJIU COBMECTHOM
NESATETLHOCTH, OPTraHU30BBIBATh
1 KOOPJAUHUPOBATH JACHCTBUS
10 €€ JOCTHIKEHHUIO: COCTABJIATh
IJIaH ICUCTBUM, paclpeiesiTh
POJIU C yU€TOM MHEHUU
Y4aCTHUKOB 00CYKIaTh
pe3ynabTaThl COBECTHOU PabOTHI;
- KOOPJAMHUPOBATh U
BBITIOJHSATH pa0dOTy B YCIOBUSAX
peabHOT0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYILECTBIIATh O3UTUBHOE
CTpaTernyecKoe MOBEJACHUE B
Pa3IMYHBIX CUTYAIUsX,
MPOSIBISATH TBOPUECTBO U
BoOOpakeHue, ObITh
MHUIMATUBHBIM

OBJajieHHe YHUBEPCAJIbHBIMH
peryjasiTuBHbIMU
JefiCTBHSIMMU.

- copMUpOBATH YMEHHUS
cO31aBaTh COOCTBEHHBIE
MUCHMEHHBIC U YCTHBIC
COOOIIIEHNS Ha OCHOBE
Ouonoruueckoi HHGopMaIuu 13
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO MCTIOJIh30BATh
MOHSATUWHBIN anmapat OUOJIOTHH;
- YMETb BBIBUTATh TUIIOTE3HI,
MPOBEPSATH UX
9KCIIEPUMEHTAIbHBIMU
cpeacTBamu, GopMyIHpys 1elb
HCCIIEIOBaHUS, aHAJIM3UPOBATh
MOJIy4YE€HHBIE PE3YAbTAThl U
JIeJIaTh BBIBOJIBI;

- IPUHUMATh Y4aCTHE B HAYYHO-
UCCIIeIOBATENIbCKON padoTe 1o
OHMOJIOTUH. SKOJIOTUH METUIUHE,
MPOBOAMMON Ha 0a3e NIKOJIbHBIX
HAy4YHBIX OOIIECTB U MyOIMYHO
MPEJICTABIISITh TOTy4YEeHHBIE
pe3yabTaThl HA YYCHUYECKUX
KOH(DEepeHIHIX Pa3HOTO YPOBHS;
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I') NPUHATHE ce0sA M APYrux
JIIo/lei:

- IPUHUMATh MOTHUBBI U
apryMeHThI IpYrUX JIIOAEH IIpU
aHAJIN3€ pe3yJIbTaTOB
JESITENIbHOCTH;

- IPU3HABATh CBOE MIPaBO U
IIPaBO APYTUX JIFOAECH HA
OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTH
HOHMMATh MUP C MO3ULUU
JPYToro 4yejoBeKa

OK 07. CopeiicTBOBaTh
COXpaHEHHIO
OKpYKarollen cpepl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MCHCHHH KITUMAaTa,
TIPUHIIAITBI
OEepEeKITUBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

B 00J1acTH 3K0JI0rH4€CKOr0
BOCIIMTAHUA:

- chopmupoBaTh
3KOJIOTHYECKOU KYJIbTYpHI,
IMMOHUMAaHUE BIUSHUS
COIIMAJIEHO-3KOHOMHYECKUX
MPOIIECCOB HAa COCTOSTHUE
MIPUPOJTHON ¥ COLIMAIBHON
Cpebl, 0OCO3HAHUS TJI00ATBHOTO
XapakTepa KOJOTHIECKIX
npooseM;

- TUIAHUPOBAHKE U
OCYILIECTBJIEHUE IEUCTBUI B
OKpYXKaloIlleH cpelie Ha OCHOBE
3HAHUS 1IeJIEN YCTOMYHUBOTO
pa3BHUTHS YEIOBEUYECTBA;
AKTMBHOE HENPUATHUE ICUCTBUI,
MPUHOCAIIMNX BPEJl
OKpY>Kalollleu cpere;

- YMEHHME NTPOTHO3UPOBATH
HEOJIarONPUATHBIC
9KOJIOTHYSCKHE TTOCIICACTBUSA
NpEANPUHUMAEMbIX JCHCTBUH,
npeaoTBpalas ux;

- pacuIMpEeHHE OMbITA
JIESITEILHOCTH SKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

- OBJIa/ICHUE HaBbIKAaMU yueOHO-
HCCIIeIOBATEIBCKOM,
IIPOEKTHOM U COLIMAIBHOMN
JIeSITEIbHOCTH

- BJIQJIETh CUCTEMOM 3HAHMI 00
OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIIOJIb3yEMBIX B
OMOJIOTMYECKUX UCCIICAOBAHUS
JKUBBIX 00BEKTOB M 9KOCHUCTEM
(omucanue, U3MepeHue,
MPOBEICHIE HAOTIOIEHUH );
CII0CO0aMHU BBIIEIIEHUS 1 OLIEHKNA
AHTPOIIOTEHHBIX H3MEHEHUH B
MIPHUPOJIC;

- YMETh BBISBIIATH
OTJIMYNTEIbHBIC IPU3HAKN KUBBIX
CHUCTEM, B TOM YHCIIe TPUOOB,
pacTeHuH, )KUBOTHBIX U YETIOBEKA;
MPUCTIOCOOJIEHHOCTh BUIOB K
cpene oOuTaHus, aOMOTUYECKHUX U
OMOTHYECKUX KOMIIOHCHTOB
9KOCHCTEM, B3aMMOCBS3CH
OPraHu3MOB B COOOIIECTBAX,
AHTPOTIOTEHHBIX U3MEHEHUH B
9KOCHUCTEMaX CBOCH MECTHOCTH;

- YMETh BBIJIEISITH CYIIIECTBEHHBIS
MIPU3HAKU OMOJIOTUYECKHUX
MPOIIECCOB: 0OMEHa BemecTs (
MeTab0Ju3M), HHPOPMALIUH U
MIpEBpaICHHUS YJHEPTHH,
OpoXKeHus, aBTOTPO(PHOTO U
reTepoTpoHOTO THUIIOB MTUTAHUS,
($OTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, MEiH03a, TaMeTOTCHE3a,
sMOpHOTeHesa,
MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOKEHHUS, UHAUBHUIYaIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTCHE32), B3aMMO,ICHCTBHS
T€HOB, IeTepo3uca; ACMCTBUI
UCKYCCTBEHHOT'O 0TOODA,
CTaOUITN3UPYIOLIETO, ABIKYIIETO
U Pa3phIBAIOIIETO €CTECTBEHHOTO
000pa, aIoNnaTpu4ecKoro u
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CHUMITaTPUYECKOTO
BUJI000pa30BaHNS; BIUSHUS
JBWDKYIIUX CHIT SBOJIIOIIMH HA
reHo(OH/T TOMYJISALUY;
PUCHOCOOICHHOCTH OPraHU3MOB
K cpezie OOuTaHus, Yepe10BaHUs
HaIpaBJIEHUN 3BOJIIOIUY;
KPYrOBOpOTa BEIIECTB M MOTOKA
HHEPTUU B SKOCUCTEMAX;

12




2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

O0BeM B yacax

dopma 00yueHuUs

Bua yueoHoii paboTbl
Ounas

O0bem 00pa3oBaTeIbHOI NPOrPaMMbl THCIUIIMHBI 144
B T.4. B (popMe NPAKTHYECKOIl MOAr0TOBKH -
BT. U..
TEOPETUYECKOE 00yIeHNE 60
MPaKTUYECKHUE 3aHITH 70
CamocTosiTe1bHas1 paboTa -
IIpoMe:kyTouHasi aTTeCTALMSA — IK3aMeH 14

13



2.2. TemaTnyeckui IjiaH u coaepiKaHue TUCIUIIJINHBI

2.2.1. TemaTn4yecKuii IUVIaH U coiep:KaHue JMCHHUILJIMHBI IO 0YHOM (opMe 00yueHust

HaunumenoBanue
pa3iesioB U TeM

Coaepikanue yueOHOro MaTepuajia (OCHOBHOE H
npogeccHoHaIbHO-0PHEHTHPOBAHHOE),
J1a0opaTOpHbIe NPAKTHYECKHE 3aHATHS,

NPHUKJIAAHOH MO1YJ/Ib

Oo0nLeMm
4acoB

®opmupy
eMble
KOMIIETEH
101071

1

2

3

4

Paznea 1. Kn

€TKa — CTPYKTYPHO-()YHKIMOHAJIbHAS eIMHULA
JKHBOT0

38/20

Tema 1.1.
Buojgornsa kak
HayKa

Conep:xanue

Teopeaneckoe oﬁyqe}me:

1. buonorus kak Hayka. CBs3p OMOJIOTHH C APYTUMU
HayKaMu: Ouoxumusi, OnoQusrka, ONOHUKA,
reHoreorpadus u ap. Poyib 1 Mecto 6M0OI0THHN B
(hopMHpOBaHUM COBPEMEHHON HAYyYHON KapTHHbI
Mupa. 3HaueHue ouonornyeckux 3HaHui. ctopus
O6uonoruy. 3HaueHHe IIUTOJIOTUH JUTsl pa3BUTHUS
OMOJIOTUH U MTO3HAHUS NPUPOIbl. MeTob
LUTOJIOTUU: MUKPOCKOTIUSA, XpoMarorpadus,
aeKTpodope3, METOT MEYCHBIX aTOMOB,
muddepeHnraibHoe HeHTPUPYrupoBaHue, KyabTypa
KIIETOK

OK 02

Tema 1.2.
Ooman
XapaKkTePUCTUK
a JKM3HHI

Conep:xanue

IIpakTnyeckoe 3ansaTue: Ne 1

N

2.Pa3znoobpasue ouocucrem. Opranuzanus
OMOJIOTUYECKUX CUCTEM. Y POBHH OPTaHU3aIluU
OHMoCHCTEM: MOJIEKYIISIPHO-TC€HETHYECKHUH,
OPraHOMTHO-KJICTOYHBIH, OPraHU3MEHHBIMH,
HOIYJSIIHOHHO-BUIOBOM, YIKOCUCTEMHBIH
(6buoreonieHoTHUECKHIT ), OnochepHbIid. Haykw,
U3ydaroiue ONoJIOTHIeCKue 0OBEKTHI Ha Pa3HBIX
YPOBHSIX OpraHu3aiuu xu3Hu. Oomast
XapaKTePUCTHUKA KU3HU, CBOMCTBA )KUBBIX CHCTEM.
ITporecchl, mporcxoasiue B OHOCUCTEMAaX

OK 02

Tema 1.3.
buojgornvyecku
BaJKHBIE
XHMHYECKH
coeMHEHUs

Conep:xanue

[op}

Teopernyeckoe o0yueHue

SN

3.Xumuyeckuii coctaB kieTku. Heopranumaeckue
BEIIIECTBA KJIIETKHU, X OMOJIOTHYECKas POJIb.
Opranuueckue BemiecTBa kieTku. buojgoruueckue
nosmMepsl. benku. CTpykrypa u QyHKIIMN OETKOBOM
MOJIEKYJbl. DEPMEHTHI, TPUHLNIN UX JCHCTBUS.

4.YrneBoipl. buonornuecku GyHKIMH yriIeBOIOB.
Jlunuael. OOmwmii mian crpoeHust. ['uapodunbHo-
rusipodoOHbIe cBoiicTBa. Kiaccupukanus munmumos.
buonornyeckue ¢pynkiun munuao. AT®. Ctpoenue
Moutekyasl AT®. buonoruueckue Gyaximuu ATD

IIpakTnueckoe 3ansitue: Ne 2

5.Ponb 66J'IKOB, YIJIEBOJAOB U JKUPOB B OPraHu3Me
YyeJaoBeKa. BUTaMUHBI 1 OMOJIOTHYECKU aKTUBHbBIE

)IOGaBKI/I, HX 3HAYCHHUC B )KU3HU OpraHu3Ma

OK 01
OK 02
OK 04
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yenoBeKa. I umo- u aBUTaMHHO3BI UX IIOCIICACTBUS.
[IpencraBnenune ycTHBIX COOOIICHHUI C
HPGSCHTaHHefI, MOATOTOBJICHHLIX IMO MCPECYHIO
HCTOYHUKOB, PEKOMEHOBAHHBIX MTPENOJIaBaTelIeM

Tema 1.4.
CrpykTypHO-
(pyHkuHOHAIBH
asi
opraHu3zanms
KJIETOK

Conepxanue

TeopeTn'{eckoe oﬁyqelme

S

6.Knerounas Teopus (T. [lIBann, M. lneiinen, P.
BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU T€OPHUH. THIIBI KJIETOK: YYKapUOTUYECKAs
U nipokaprotuyeckas. CpaBHUTEIbHAS
XapaKTEepUCTHUKA KJIETOK SYKApUOT (PacTUTEIbHOM,
XKUBOTHOM, rprOHOIT). CTpoeHne NpoKapruOTHIECKOM
kJeTku. OCOOEHHOCTH CTPOEHUS reTepoTpoHOM 1
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK.
Crpoenue mna3maTuueckoit MemOpansl. Tpancnopr
BEILECTB Yepe3 IIa3MaTHYECKyI0 MeMOpaHy:
MAaCCUBHBIN U aKTUBHBIA. DHIOLMTO3: IMHOIUTO3,
(haroruTo3. Ik3011UTO3. OOOIOUKA WM KICTOYHAS
crenka. CTpykTypa u QyHKITUU KJIETOYHONU CTEHKHU
pacTeHuii, rpuboB

7.Iluromnasma. [{uto3oms. [{luTockemnerT.
OnHomMeMOpaHHBIE OPTaHOUABI KIICTKH:
snporiazmatudeckas cetsb (JI1C), anmapar
["osb11KM, TU30COMBI, IEPOKCUCOMBI, BAKYOJIH
pacTuTenbHbIX KiIeToK. CTpoeHue u QyHKITUN
OJTHOMEMOpaHHBIX OPraHOUAO0B KJIETKU. KieTouHbIit
cok. Typorop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MHTOXOHJIPUH, TUTACTUJIBI: XJIOPOTIIACTHI,
XPOMOILIACTHI, JICHKOIUIACTBI, UX CTPOCHHUE U
dbyHkuun. AnepHbiii anmnapar KJISTKH, CTPOSHUE U
dbyHKIHH.

HememOpaHHbIe OpraHOHIbI KJIETKH: pUOOCOMBI,
MHUKpPOTPYOOUKH, KJICTOUHBIN HIEHTP. OpraHou bl
JBIKCHUSI: PECHUYKH | KT'YTUKH. CTPOCHHE U
(GyHKIIMM HeMeMOpaHHBIX OPraHOMJIOB KIIETKU

IpakTuueckue 3anaTus: Ne 3 Ne 4

8.Jlaboparopnas pabota "CTpoeHue KIETKU
(pacTeHus, )KUBOTHBIE, TPUOBI) U KJICTOYHBIE
BKJTIOUCHUS (KpaxMall, KapOTHHOUIbI, XJIOPOTLIACTHI,
XPOMOILIACTHI )"

[IproOpeTeHue onbITa MPUMEHEHHS TEXHUKU
MUKPOCKOTIMPOBAHMSI IIPU BBIIOJIHEHUN
naboparopubix padot. [ToaroroBka
MUKpPOIIpENnapaToB, HAOIIOIEHNE C TIOMOIIBIO
MUKPOCKOTIA, BBISIBJICHUE PA3TMYHBIX MEXKTY
U3y4aeMbIMH 00bEKTaMH, HHTEPIPETAIIHS
HaOIII0TaeMBIX SBICHUI, (hOpMyIHpOBaHNE BHIBOJIOB

9.JIaGopatopHas pabota "TIpoHuriaeMocTsb
MeMOpaHHbI (MJI1a3MOJIN3, JeTIa3MOIn3)”
[IpuobpeTeHue onbiTa NPUMEHEHUS TEXHUKU
MUKPOCKOIIMPOBAHHUS IIPU BHINOJHEHUN

OK 01
OK 02
OK 04
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naboparopubix padot. [ToaroroBka
MUKPOIIPENapaToB, HAOIIOICHHE C TOMOIIBIO
MHKPOCKOTIA, BBIABJICHUE PA3JINUUN MEXKIY
HU3y4aCMbIMHA O6’beKTaMI/I, HHTCpHpCTaAllA
HaOJI01aeMBIX SIBJICHUH, (HOpPMYIHPOBaHKE BBIBOJIOB

Tema 1.5.
CrpykTypHO-
(pyHkuHOHANBH
ble (PAKTOPbI
HACJIeICTBEHHO
CTH

Conepxanue

TeopeTn'{eclcoe oﬁyqelme:

10.Ctpoenne xpomocoM. XpOMOCOMHBIN HA0OP
KJIETOK, FTOMOJIOTMYHBIE ¥ HETOMOJIOTUYHbIE
XpOMOCOMBI, TallJIOUIHBIN U AUIIOUIHBIN Habop.
Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenue
HYKJIEMHOBBIX KHCI0T. HykieoTuapl.
KomnuiemeHnTapHbie a30TUCTBIE OCHOBaHUs. [IpaBuio
Yapragoda. Ctpykrypa IHK — nBoitnas cniupains.
MecToHaxoxaeHne 1 OMoIoru4eckre PyHKIuN
JHK. IHK-3kcnieprusza. Bugst PHK. @yukinnn PHK
B KJIETKE

IIpakTHyeckoe 3anaTHE: Ne 5

11.Pemenue 3a1a4 Ha OnpeiesieHNE
MOCJIEI0BATEIILHOCTH HYKJICOTHIOB

OK 01
OK 02

Tema 1.6.
IIpoueccnl
MATPHYHOI'0
CHHTe3a

Conep:xanue

Teoperuyeckoe o0yueHue:

NI N (N

12.Matpuunslii cuare3 JJHK — perunkanus.
[Mpunnune! perukaruu JJHK. Mexanuzm
pemukanuu JIHK. Penmukanua [JHK
(mopemnekaTuBHas, OCTPEIUICKaTUBHA ). Peakius
MaTpuyHOTO cuHTe3a. [TpuHuun
KOMILJIEMEHTAPHOCTHU B PEAKIIMSIX MATPUYHOTO
cunte3a. JJHK u rensl. I'eneTnueckuii Ko, €ro
cocrapa. Tpanckpumniusi — Matpuunbiii cuare3 PHK.
Tpancasus u e€ sTanbl. YcaoBus OMOCHHTE3a
oenka. Ctpoenne T-PHK u xogupoBanme
aMUHOKHCIIOT. Posib pubocom B OMocHHTE3e Oenka

IIpakTnyeckoe 3ansitue: Ne 6

13. Pemrenue 3a1a4 Ha onpeneacHue
MIOCJICIOBATEIbHOCTH AMUHOKHUCIIOT B MOJICKYJIC
OeIllka.

OK 01
OK 02

Tema 1.7.
Hexkaerounbie
¢opmbI KM3HN

Conep:xanue

Teopernueckoe odyueHne:

14.Bupycy — HekJlieTouHble OPMBI KUIHU U
obnuratHeie napasuTsl. CTpoeHue NpoCThIX U
CIIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(daros.
Kusznennsiit nukn JAHK-coaepxanuii Bupyc, PHK-
coJiepKalux BUpycoB, Oakrepuodaros. BUY,
renaTuT YeJIOBEeKa.

Baktepun. O6mas xapakrepuctuka. [lonstue
HITaMM.

IIpakTnueckoe 3ansTHe: Ne 7

15.BupycHble 1 OakTepuaibHble 32001€BaHHUS.
OO111e MPUHIUIIBI UCTIOJIB30BAaHUS JIEKAPCTBEHHBIX
BeniectB. OCOOEHHOCTH NPUMEHEHUS] aHTUOUOTUKOB.

OK 02
OK 04
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IIpencTaBineHne yCTHBIX COOOILIEHUH €
[Ipe3EHTAIMEN, TOATOTOBIEHHBIX IO EPEUHIO
HCTOYHUKOB, PEKOMEHJIOBAHHBIX IIPENOJaBaTelIeEM

Tema 1.8.
OoMen
BellleCTB U
npeBpalieHue
JHEpPruu B
KJIeTKe

Conepxanue

TeopeTn'{eclcoe oﬁyqelme:

16. AccuMuISIKS U TUCIUILTAHA — JIBE CTOPOHBI
meTabonu3ma. Turel o0OMeHa BELECTB:
aBTOTPOHBIN U reTepoTpOHBIN, a9pOOHBII 1
aHa’POOHBIN. DHEPreTUYECKOe 00ECTICUeHUE KICTKH:
npespauieHie AT® B 0OMEHHBIX Mpolieccax.
@epMEeHTATUBHBIN XapakTep PeaKuuid KIETOYHOTO
MeTaboan3ma

IIpakTHyeckoe 3anaTHE: Ne 8

17.1lepBruyHBIil CHHTE3 OPraHUYECKUX BELIECTB B
kierke. [Tnactuueckuit ooMeH. @oTocHHTES.
XeMocuHTe3. AHa’POOHBIN IHEPreTUUECKUN OOMEH.
AHasrpoOHbIE OpraHu3Mbl. bpoxeHue, aBTOTpopHbIN
U TeTepoTpOdHBIN TUII MUTAaHUS. AHAIPOOHbBIE
MHUKPOOPIraHU3Mbl KaK 00bEKThl OMOTEXHOJIOTHH.
Dransl 3HepreTuyeckoro ooMena. ['nukomnus.
buonoruueckoe okuciaeHue, UM KIETOUHOE
npixanue. 3yduTh U 1aTh CPaBHUTENIBHYIO
XapaKTEePUCTUKY TIACTUYECKOTO U SHEPTreTHUYECKOT0
oOMeHa

OK 02

Tema 1.9.
Ku3HeHHbI
IUKJ KJIETKH.
Muto3. Meiio3

Conep:xxanue

N

IlpakTnyeckue 3ansarusi: Ne 9 Ne 10

18.KneTo4HbI# 1K, €T0 IEPHOIBI U PETYIISIHA.
[Tepuoast naTEpha3HI UX OCOOCHHOCTH.
Judbdepenumanus KJIECTKA U apeCcT KIECTOUYHOTO
nukia. [lenenue knetku — Mmuto3. CTaauu MUTO3a U
npoucxosiue npoueccel. Kapuokunes u
UTOKHHE3. buonornyeckoe 3HaueHNe MUTO3a.
Meiio3 — peaykimoHHoe Jenenue kineTku. Crtaauu
Meiio3a. Meiio3 — 0CHOBa MOJIOBOTO Pa3MHOKECHUS.
[ToBenenue xpomocom B Meiio3e. Kpoccunrosep.
buonoruueckuii cMpici Meio3a. D ekt Meiio3a.
Meii03 B )KM3HEHHOM ITUKJIE OpraHu3MoB. M3yuuTs u
JaTh CPABHUTEJIBHYIO XapaKTEePUCTUKY Meiio3a 1
MHUTO3a.

19. Penrenne TeCTOBBIX 3aJaAHUH IO TEeMe:
«MOJICKYJISIPHBIH YPOBEHb OPTaHU3aIluU JKUBOTO»

OK 02
OK 04

Pasnes 2. Ctpoenne u yHKIIMHM OPraHu3Ma

46/26

Tema 2.1.
Crtpoenue
OpraHusma

Conepxanue

Teopernyeckoe o0yueHue

20.0gHOKIIeTOUHbIe OpraHn3Mbl. KonoHuaabHble
Oopraiu3Mbl. MHOTOKJIETOUHBIE OPTraHU3MBI.
B3aumocBs3b 4acTell MHOTOKJIETOYHOTO OPTaHU3MA.
Oynkius. Oprasbl ¥ CUCTEMbI OPraHoOB. ANnapaTsl
opraHoB. ['omeocTa3 opraHu3Ma u €ro noJiep>KaHue
B IIPOLIECCE JKU3HEAEATENbHOCTH

IIpakTnyeckue 3anaTusa:Ne 11 Ne 12

OK 02
OK 04

17



21.dyHKIMOHATBHAS CUCTEMA OpTraHoB. TKaHH
pacTeHuid. TkaHU )KMBOTHBIX M uenoBeka. Oprassl
pacteHuil. Oprasbl U CUCTEMbI OPTaHOB )KUBOTHBIX U
4eJI0BEKA. 3HAUYEHUE OIOPBI, ABMKEHUS, TUTaHUS,
JbIXaHUs, TPAHCIIOPTA BEILIECTB, BBIICICHMS,
3alUThl. 3HAYEHHUE MPOSIBJIICHUS Pa3paXUMOCTH U
peryiasuun

22.Teopusi KIIOHATBHO-CENIEKTUBHOTO IMMYHHTETA
I1. Opnuxa, U.1. MeunukoBa. InpeknoHHbIE
3a00JI€BaHNA U dIUAEMUS. BakHeHIIne SInIeEMUN B
UCTOpUM YeJIOBeUeCTBa. BakiuHanus kak
npoduIakTuka HHPEKIMOHHBIX 3a00JIEBaHU.
[IpencraBneHue yCTHBIX COOOIICHUI C
MIpe3eHTAaIleN, TOArOTOBIEHHBIX MO NMEPEUHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX MTPENojaBaTesieM

Tema 2.2
DopMbl
Pa3MHOKEeHU
OPraHu3MOB

Conepxanue

IIpakTnueckoe 3ansTue: Ne 13

23.DopMBI pa3MHOKEHHS OpraHu3MoB. becronoe u
MI0JIOBOE pa3MHOXKeHue. Bupr 6ecronoro
Pa3MHOKEHHS: TIPOCTOE JeTICHNE HAABOE,
IMIOYKOBaHHE, Pa3MHOKCHUE CIIOPaMH, BET€CTATUBHOC
pa3MHOKeHHe, (hparMeHTaIusl, KIOHUPOBaHHE.
[TonoBoe pa3MHOKEHHE.

OK 02

Tema 2.3.
OnTorenes
sKHBOTHBIX M
yeJi0BeKa

Conep:xanue

Teopernyeckoe o0yueHue:

24.T"ameTorenes y )xuBOTHBIX. CriepMaTorenes u
ooreHe3. CTpoeHHE TIOJIOBBIX KJIETOK.
Omto1oTBOpeHNE M AMOPHOHAILHOE PAa3BUTHE
KUBOTHBIX. [TapTeHorene3. ImOprorenes (Ha
npuMmepe sanieTHnka). Craauu sMOpHoTeHe3a.

IIpakTnueckoe 3ansitue: Ne 14

25.PocT u pa3BUTHE KUBOTHBIX.
[TocTamOproHanbHeIi epuo. [Ipsimoe u HenpsiMoe
pasBurtue. PazBurue ¢ meramopdos3om y
0€CII03BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
Craguu mocTaMOPHUOHATIBHOTO Pa3BUTHUS Y
YKUBOTHBIX U 4yenoBeka. [lepuoibl oHTOreHe3a
yenoBeka. buonornueckoe crapeHue u CMEPTh.
I'eponTonorus.

OK 02
OK 04

Tema 2.4.
OHnrorenes
pacreHui

Conep:xanue

IIpakTnueckoe 3ansaTue: Ne 15

26.I'ametodut u ciopogut. PazmHoxeHue u
pa3BUTHE BOAOpOCel. Pa3MHOXEHHE U pa3BUTHE
CIIOPOBBIX pacTeHUM. PasMHOXkeHNE U pa3BUTHE
ceMeHHbIX pacTeHul. Poct. Ilepnoasl oHTOrEeHe3a
pacrenuil. IIpencraBienue oT4ETOB B BUAE CXEM U
TaOJIHII.

OK 02
OK 04

Tema 2.5.
OcHoBHBIE
MOHATHSA
reHeTHKH

Conepxanue

Teopernueckoe o0yueHue:

27.I'eHeTHKa Kak HayKa O HAaCJICACTBCHHOCTU U
U3MCHYUBOCTU OPraHU3MOB. OcHOBHBIC

OK 02

18



TEHETHUYECKUE MOHATUA U CUMBOJIBL. ['eH. ['eHoTu.
®enoTun. AJienbHble TeHbl. ATbTEpHATUBHBIC
npu3HaKu. JIOMMHAHTHBINA U PELICCCUBHBIN
npusHaku. ['omo3urora u rerepo3urora. Yucras
muaus. [uopuapl. OCHOBHBIE METO/IbI T€HETHKHU:
TUOPUIOTOTHYECKUM, IIUTOJIOTHIECKHE,
MOJIEKYJISIPHO-T€HETHYECKUE

Tema 2.6.
3akoHOMepHOC
™
HACJIeI0BaHUs

Conepxanue

TeopeTn'{ecKoe oﬁyqelme:

28.3akOHOMEpHOCTH 00pa30BaHuUs TaMeT. 3aKOHBI [ .
Mennens: MonoruOpuaHoe ckpenuBanue. [IpaBuino
JOMUHHUPOBAHHS. 3aKOH €JMHOOOPa3Hst IEPBOTO
MOKOJICHHS. 3aKOH PacUIeTUICHHS TPU3HAKOB.
[uTonormueckre OCHOBBI MOHOTHOPHIHOTO
CKpeurBaHus. | HToTe3a YuCTOTH TaMeT.
Ananusupyroniee ckpenuBanue. lurudpuaxoe
CKpelIrBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAHUS
npu3HakoB. [lomuruOpuHOe HAacIeI0BaHNE U €r0
3aKOHOMEPHOCTH

IIpakTHyeckoe 3ansaTHe: Ne 16

29.Penrenre 3aa49 Ha OTpeJIeTICHIE BEPOSITHOCTH
BO3HUKHOBCHMHS HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
MOHO, U HOJ'II/IFI/I6PI/I21HOM nu aHaIH/ISI/IpyI-OH_[eM
CKpPEIHMBAaHUH, COCTABIICHHE TCHOTUITHYCCKUX CXEM
CKpPEIHBAHHS

OK 02
OK 04

Tema 2.7.
B3aumopeiicTs
e reHoB

Conep:xanue

Teopernyeckoe o0yueHue:

30.I'emoTHn Kak 11eJI0CTHAS CUCTEMA.
MHoxecTBeHHOE JieiicTBUe reHoB. [lineioTponus.
MmuoxecTBeHHBIN ajuienu3M. B3anmMoaeiicTBue
aJuIebHBIX TeHoB. KogoMuHMpOBaHME.
BzaumopelicTBre HeallaeabHBIX T'€HOB.
Kommnementaprocts. Onuctas. [lomumepust

IIpakTnueckoe 3ansitue: Ne 17

31.Pemenne 3a/lad Ha OIIPCACIICHUC BEPOATHOCTH
BO3HHKHOBCHHA HACIICACTBCHHbLIX ITPHU3HAKOB IIPpH
PAa3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH I'CHOB,
COCTABJICHHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02

Tema 2.8.
crnenuaabLHoe
HacJieJ0BaHue
NPU3HAKOB

Conep:xanue

Teopernueckoe odyueHne:

32.3akonb! T. Moprana. CrenyieHHOe HacleJ0BaHue
T€HOB, HAapyIIEHNE CLEIUICHUA. XPOMOCOMHAs
TEOpHUs HACJIECTBEHHOCTU. | 'eHeTnueckoe
KapTUpOBaHUE XpoMOcoM. Mcronb3oBaHue
KPOCCUHIOBepa JUIsl COCTABJICHUS T€HETUYECKHUX KapT
XpOMOCOM

IIpakTyeckoe 3ansaTHe: Ne 18

33.Pemienne 3aa4 Ha ONpPCACIICHUC BCPOATHOCTU
BO3HUKHOBCHUSA HACJICACTBCHHBIX IPU3HAKOB ITPU
CICIIJICHHOM HaCJICAOBaHHWH, COCTABJICHUC
TCHOTHUITMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02
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Tema 2.9.
T'enerunka moJia

Conepxanue

TeopeaneCRoe oﬁyqeﬂne:

34.XpOoMOCOMHBII MEXaHU3M OTIPEACICHHUS T0JA.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ OMOTramMeTHBIi
Y FeTepOoraMeTHBIN 1oJl. ['eHeTnueckas CTpykTypa
IIOJIOBBIX XpoMocoM. HacnenoBanue npusHakos,
CHEIUICHHBIX C II0JIOM

IIpakTnueckoe 3ansTHe: Ne 19

35.Pemenne 3a1a4 Ha OTNpeieNIeHUE BEPOSITHOCTH
BO3HHUKHOBEHUS HACJIEJCTBEHHBIX IPU3HAKOB,
CLIEIIJICHHBIX C [10JIOM, COCTaBJICHUE
T€HOTUITNYECKUX CXEM CKpEIIMBaHU

OK 01
OK 02

Tema 2.10.
T'eneruxka
yeJ0BEeKa

Conepxanue

Teopeaneckoe oﬁyqe}me:

36.Kapuotum yenoBeka. MeTo 161 U3ydeHUS
TCHETUKH YeJIOBEKA: TeHEATIOT MUSCKHIA,
OJM3HELOBEIN, IMTOT€HETHYECKUI, OMOXUMUYECKHIA,
MOMYJISIUOHHO CTaTUCTUYECKU. HacnencTBeHHbIe
3a00eBaHus yenoBeka. [ eHHbIe 1 XPOMOCOMHBIE
0ose3HHM yejioBeka. boJiesHu ¢ HaclieICTBEHHOM
MPEPaCOI0KEHHOCThIO. 3HAYEHUE METUIIMHCKOM
T€HETHKH B IPEAOTBPAILICHUHN U JICYEHUH
FeHETUYECKHX 3a00JIeBaHMIl UeIoBEKa

IIpakTnyeckoe 3ansitue: Ne 20

37.Pemenne 3a1a4d Ha onpeielICHUE BEPOSITHOCTH
BO3HUKHOBEHHS HACJICJICTBEHHBIX MPU3HAKOB,
HCTIOJIB3YSI METObl TCHETHUKU YEJI0OBEKa,
COCTaBJICHUE TCHOTUITUYECKUX CXEM CKPEIIUBaHUSI.
[IpencraBneHne yCTHBIX COOOIIEHHA C TPE3CHTAINEH
0 HAaCJIEACTBEHHBIX 3a001€BaHUIX YeJIOBEKA

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOC
™
U3MEHYUBOCTH

Conep:xanue

Teopernueckoe o0yueHue:

38.B3anmoeiicTBie reHOTUIIA U CPeIbl IpU
¢dhopmupoBanuu penotuna. I3MeHUNBOCTH
IIPU3HAKOB.

KauecTBeHHBIE M KOJIMUECTBEHHbIE TPU3HAKHU. Bupl
M3MEHYMBOCTH: HACJIEICTBEHHAS U
HEHACJIEJACTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacneacTBeHHo# n3aMenunBocty (H.M. BaBusos).
Monudukanronnas, uin GeHOTUIINYECKAs
U3MEHYUBOCTb. PoJIb cpeibl B MOAM(PHUKAITMOHHOM
U3MEHYHBOCTH.

Hopma peaknuu npusHaka. BapuanoHHbIN psag U
BAapUAaIMOHHAs1 KpUBas. XapakTepUCTUKA
MOAU(PUKAITHOHHON U3MEHUNBOCTH
Hacnencrsennas, uinm reHoTunuyeckas
U3MEHYUBOCTh. KOMOMHATHBHAS U3MEHUNBOCTb.
MyTaunoHHas U3MEHUYUBOCTh. BUabl MyTannii:
TE€HHbIE, XPOMOCOMHBIE, FeHOMHBbIE. [IprunHbI
BO3HMKHOBEHUSI MyTallUi

IIpakTnuyeckne 3ansaTus: Ne 21 Ne 22

OK 01
OK 02
OK 04
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39.Ananu3 GpeHOTUITNYEeCKOH N3MEHYHBOCTH.
Mo udukaoHHast, Wik HeHACIeICTBCHHAS,
HW3MEHYHUBOCTD

40.Pemienue 3a1a4 Ha ONpeCICHUE TUIIA MyTalluN
IIpY IIepeiaye HaCIeACTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE T€HOTUITNYECKHUX CXEM CKpEIIMBaHUs

Tema 2.12.
Ceaexnus
OpraHu3MoB

Conepxanue

TeopeTn'{eclcoe oﬁyqelme:

41.Cenexuus Kak HayKa. MeToIbl CENeKIIMOHHOM
pabotsl. ['ereposuc u ero npuynHsl. MicKkyccTBEHHBII
0TOOP: MacCCOBBIN U MHANBUAYAJIbHBINA. DTAIIbI
KOMOUMHAIMOHHOM cenekiuu. CopT, mopoja, ITaMM
ANropuTMBI pelIeHne 3a/1a4 Ha ONpeiesieHue
BO3MOYHOT'O BOBHUKHOBEHUS HACJIEICTBEHHBIX
MIPU3HAKOB MO CEJIEKIUH, COCTaBICHNE
T€HOTUITNYECKUX CXEM CKPEIMBAHUS

IIpakTnueckoe 3ansaTHe: Ne 23

OK 01
OK 02

42 Pemenue TeCTOBBIX 3a1aHui 10 TeMe: «CTpoeHHe
1 QYHKIIMN OPraHu3May

Pasznea 3. Teopusi 3BoIIOIMH

Tema 3.1.
HUcrtopus
IBOJIIOLIMOHHOT
0 y4eHust

Conep:xxanue

Teoperuyeckoe o0yueHue:

43.TlepBbie ABOTIOIMOHHBIC KOHIICTIITHH.
I'pagyanuctuueckas 3BOJIIOIIMOHHAS KOHIISTILIHS
2K.b. Jlamapka.

JBmxyue cuibl 3BoJironuu. Kpeanmonusm u
tpanchopmusm. Cucrematuka K. JIluanes u eé
3HaueHue AJs1 GOPMUPOBAHUS UACHU IBOJIOLUH
[IpennocelIky BOZHUKHOBEHUS JapBUHU3MA.
DBOJIIOIMS BUJIOB B Tiprpoe. boppOa 3a
CYLIECTBOBAHHUE.

EcrecTBennbIit oT00p. luBepreHius npu3HakoB U
BU1000pazoBanne. OCHOBHBIE MOJIOKEHUS
cuHTeTndecko Teopuu IBotonuu (CTI). Pons
IBOJIIOIIMOHHOM Teopuu B (POPMUPOBAHUN HAYUHOU
KapTHHBI MUpa

OK 02
OK 04

Tema 3.2.
Muxpo3B0.11011
118

Conep:xanue

Teopernueckoe o0yueHune:

44 MuKpO3BOJIIOLUS U MAKPOIBOJIIOLUS KaK ITAITbI
HBOJIFOIIMOHHOTO TIporiecca. ['eHeTnyeckne 0OCHOBEI
IBOJIIOLIUY.

Myrauuu u KOMOMHAIIMK KaK 3JIEMEHTaPHBII
9BOJIFOLIMOHHBINA MaTepuai. [Tomymsamus kak
3JIEMEHTapHas €MHULA 3BOJIIOLINY.

JBmxyiiue cuibl ((pakTophl) SBOTIOLUH.
MyTanMoHHBIN Npolecc 1 KOMOWHATHBHAS
U3MEHYMUBOCTb. MuUrparnus.

W3onsuus nonynauuii: reorpaduyeckas
(mpocTpaHCTBEHHAs), OHOJIOTHYeCKast
(penpoayktuBHasi). EctecTBeHHBIN 0TOOD -
HanpasJsoIui gaxktop sBostorun. bopboa 3a

OK 02
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CYLIECTBOBaHHUE KaK MEXaHU3M JEHCTBUS
€CTECTBEHHOT0 0TOOpa B onmynsauusax. Bug u ero
Kputepuu (npusHaku). BunoobpasoBanue kak
PE3yAbTAT MUKPOIBOJIIOLUH

Tema 3.3.
Maxkpo3Bo.on
us

Conepxanue

TeopeTn'{eclcoe oﬁyqelme:

45.Maxkpoasosmtorusi. DopMbl U OCHOBHbIE
HanpasyieHus: Mmakposposonuu (A.H. CeseprioB).
[Tytu moctmkeHust GHOIOTHYECKOTO Tporpecca:
apomMopdo3, uAnoaIaNnTaus, 00IIas 1ereHeparus.
MeToap! H3y4eHus] MaKpOAIBOIIOIHNH. 3aKOH
3apojsieBoro cxojctea (3akon K. bapa).
buorenernueckuii 3akon (3. ['exkens, @. Miosep).
OO6mre 3aKOHOMEPHOCTH (MTPaBUIa) BOJIOIUH

OK 02

Tema 3.4.
Bo3HMKHOBEHU
e U pa3BUTHE
JKH3HH HaA
3emJie

Conepxanue

IpakTHyeckoe 3ansTHe: Ne 24

46. Cemunap. ['mmore3sl 1 TEOpUH BO3HUKHOBEHUS
JKU3HHU Ha 3eMJIie: KPeallnOHU3M, CAMOIIPOU3BOJIbHOE
(CTIOHTaHHOE) 3apOKJIEHHE, CTAlIHOHAPHOE
COCTOSIHHE, TAHCIIEpMHUsI, OMOTI093.

Teoperuyeckoe odyueHue:

47.Hauano opranudeckoii sBostonuu. [lossnenue
MEPBBIX KIETOK. DBOJIIOIUS METa00IU3MA.
DBOJIONHMS NIEPBBIX KIETOK. [IpokaproTsl 1
3yKapuOTHI.

[IpoucxoxaeHre MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX IAPCTB 3yKapHOT.
OcHOBHBIE YepThI IBOJIIOLIMH PACTUTEIHHOTO MUPA.
OCHOBHBIE YepThI HBOJIFOLIUU KUBOTHOTO MHpa

IIpakTnyeckoe 3ansiTue: Ne 25

48.TIpencraBiaeHne yCTHOTO COOOIIECHUS U JICHTHI
BPEMEHH 10 OCHOBHBIM 3TariaM BO3HUKHOBEHHS U
Pa3BHUTHS )KUBOTHOTO U PACTUTEILHOTO MHPA,
IIOJIFOTOBJICHHBIX 110 IMEPEYHIO HCTOYHUKOB,
PEKOMEH/IOBAHHBIX IPEI0/IaBaTEIeM

OK 02
OK 04

Tema 3.5.
ITpoucxoxnenu
€ JeJI0BeKa -
aHTPONOreHe3

Conep:xanue

Teopernueckoe odyueHnue:

49. AHTpOIIOJIOTHSA - HAyKa O YeIOBEKe.
CucremaTndeckoe ImojioxkeHue yeaoBeka. CXoACTBO
YyeJIoBeKa ¢ JKUBOTHBIMHU. OTINYMS YeJIOBEKA OT
KUBOTHBIX. [IpsMOX0OXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB.

Pa3BuTre ronoBHOro Mo3ra ¥ BTOpOd CUrHAJIbHOMU
cuctembl. COOTHOIIICHUE OHOJIOTHYECKUX U
COIMANIBHBIX (PAaKTOPOB B AHTPOTIOTEHE3E
OcHOBHBIE CTaJNH AaHTPOTIOTreHe3a. Jpuonurexu -
MIPEJIKH YEeIOBEKa U YeIOBEKOOOPa3HBIX 00E3bsH.
[IpoToanTpon - npeiecTBEHHUK YEI0BEKa.
ApxanTpon - npeBHeimuni yenosek. [laneoantpon -
JIpeBHUM yenoBek. Heoantpon - uenoBek

OK 02
OK 04
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COBPEMEHHOTO TUIA. DBOJIIOLUS COBPEMEHHOTO
YeoBeKa.

Yenoseueckne packl. OCHOBHBIE OOJIBIINE PACHL:
eBpoIieon1Has (€Bpa3uiickas), HErpo aBCTPaIOUIHAS
(’xBaTtopuanbHasi), MOHIOJIOUHAS (a3UATCKO
amMepuKaHcKast). BpeMs u MecTo BO3HUKHOBEHUS
YeJI0BEUECKUX pac. EMMHCTBO YenoBeuecKux pac

IpakTnueckne 3ansaTus: Ne 26 Ne 27

50.Bpemst u myTH pacceneHus YeoBeKa 10 IUIaHeTe.
[IpucrocobIeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHUSIM
CpEIbl.

Bnustaue reorpaduueckoit cpeast Ha MOPGHOJIOTHIO U
(hU3HOJIOTHIO YeTIOBeKa

3amura JIEHT BPEMEHH U MEHTaJIbHBIX KapT B
(hopmaTe ycTHOTO COOOIIEeHHs, TOATOTOBJICHHBIX 110
MIEPEYHIO0 NCTOUYHUKOB, PEKOMEH0OBAHHBIX
IIpenoJiaBaTeseM

51. Pemrenne TeCTOBBIX 3aIaHUN 110 TEME:
«TeopeTndeckre acreKThl IBOIOIUN KU3HH HA
3emiie»

Paznen 4. Dxoaorus

24/14

Tema 4.1.
IKO0JIOTHIYeCKH
e pakTopsbl u
cpeabl ;KU3HHU

Conep:xanue

Teopernyeckoe o0yueHue:

52.Cpenpl 0OMTaHUs OPraHU3MOB: BOJAHAS, HA3EMHO
BO3JIyIIIHAS, TOYBEHHAs!, BHYTPUOPraHU3MEHHasI.
OU3NKO-KU3HU XUMUYECKHE 0COOEHHOCTHU Cpell
obutanus opranu3MoB. [IpucnocoOnenus
OpraHU3MOB K >KM3HH B pa3HbIX cpenax. [lonsrue
sKosioruueckoro akropa. Knaccudukarus
sKosioruueckux gaxtopos. [IpaBuno munumyma 0.
JIubuxa. 3akon TosiepantHocTH B. [llendopna

OK 01
OK 07

Tema 4.2.

Homynsimus,
coo0IIecTBa,
IKOCHCTEMbI

Conep:xanue

Teopernyeckoe o0yueHue:

53. DKonoruyuecKas XapaKTepUCTHKA BUIA U
TOMYJISIMHA. DKOJIOTHYECKask HUIIIA BUJIA.
DKOJIOTUYECKHE XapAKTEPUCTUKHU TOIYJIISIIHH.
Coo01ecTBa 1 9KOCUCTEMBI. broiieHo3 u ero
crpykrypa (B.H. CykaueB). CBsi3u Mmexay
opranuzMamu B OuorieHo3e. CTpyKTypHBIC
KOMIIOHEHTBI SKOCHCTEMBI: TIPOJTYLICHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BeliecTs u
HOTOK SHEPruH B 3kocucteme. Tpoduueckue
YPOBHH.

AHTpONOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI.
OTnu4us arpo3KOCUCTEM OT OHMOT€OIIEHO30B.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI
ypOOIKOCUCTEM

IIpakTnueckoe 3ansaTne: Ne 28

54.Tpoduueckue nenu u cetu. OCHOBHbIE
MOKa3aTeslu 9KOcHcTeMbl. buoMacca 1 mpoyKuus.

OK 01
OK 02
OK 07
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DKOJIOTHUECKHE MUPAMUIbI YK Cell, OMOMAacChl U
sHepruu. [IpaBuiio nupamMuabl 3HEPruu.

Pemienne npakTKoO OPUEHTUPOBAHHBIX PACUETHBIX
3a/IaHU 10 TIEPEHOCY BELIECTBA U SHEPTUH B
IKOCUCTEMAX C COCTaBJICHHUE TPODUUSCKUX IeneH u
nupaMu]i OMOMACChl U SJHEPTUU

Tema 4.3.
buocgepa-
rjaooajabHas
IKO0JI0OrHYecKasi
cucTeMa

Conepxanue

TeopeTn'{eclcoe oﬁyqelme:

55.buocdepa - xxuBas 06010uka 3emiau. Pazsutie
npecTaBICHN 0 Onocdepe B Tpyaax B.I.
Bepnasckoro.

O6nactu ouoceps! u €€ coctas. JKruBoe BeecTBo
o6uocdeps! 1 ero GyHKIUHU 3aKOHOMEPHOCTH
cymectBoBaHus onocdeprsl. OcobeHHOCTH
Oorocdepsl Kak TI00ATbHON HKOCHUCTEMBI.
Junamuueckoe paBHOBecue B Ouocdepe.
PurmuunoCTh siBneHuit B Onocdepe. KpyroBopotsl
BEIIECTB M OMOTEOXMMUYECKHE ITUKITBL. [ To0ampHbIe
9KOJIOTUYECKHE TIPOOIEeMBbI COBPEMEHHOCTH U ITYTH
WX PEIICHUS

IIpakTHyeckoe 3anaTHE: Ne 29

56.PerieHre MpakTHKO- OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJ]1a4 Ha OMPEJCIICHUE TUIOIIA TN
HaCaXJCHUH TSI CHIDKCHHS KOHIICHTPAIINH
YTJIEKHCIIOTO Ta3a B aTMoc(epe CBOero peruona
MIPOKUBAHUS

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPOINOTeHHbI
X (pakTOpPOB HA

ouocepy

Conep:xanue

Teopernyeckoe o0yueHue:

57.AHTpOTIOTeHHBIE BO3ICHCTBUSI Ha Ouocdepy.
3arpsi3HEeHUs KaK BHJI aHTPOTIOICHHOT'O BO3ICHCTBHS
(xummuaeckoe, puznyeckoe, OMOJOTUIECKOE, OTXOIbI
IIPOM3BOJICTBA M IMOTPEOJICHNUs ). BO3CHCTBHS HA
atMocdepy. BosneiicTBus Ha ruapochepy
(3arpsI3HEHHS M UX UCTOYHUKH, UCTOLICHUS BOJI).
BosneiictBus Ha nmutocdepy (Ierpamarysi movBkbl,
BO3/ICHCTBUE HAa TOPHBIC TIOPOJIa, HEMIpa).
AHTPOIIOTEHHBIC BO3/ICHCTBUSA HA OHOTHYCCKUE
cooOrecTBa (Jieca U pacTUTEIIbHBIE COOOIIECTRA,
YKUBOTHBIN MUD)

IIpakTHyeckoe 3ansaTue: Ne 30

58.Pemienne npakTUKO-OPUEHTHPOBAHHBIX
pacueTHBIX 3aJaHUN [0 COXPAaHEHUIO IPUPOIHBIX
pPECYPCOB CBOETO PErMOHA IPOKUBAHUS

OK 01
OK 02
OK 04
OK 07

Tema 4.5.
Bausinue
COIMAJIbHO-
3KO0JOTHYEeCKHUX
(pakTopos Ha
310pOBbE
YeJl0BeKa

Conepxanue

10

Teopernueckoe o0yuenue:

59.310poBke U ero coctapistomue. Gakropsl,
MOJIO)KUTENIFHO M OTPULIATEIBHO BIUSIONINE HA
OpraHH3M 4YeJoBeKa.

BpeI[HLIe MPUBBIYKU: TIOCJICACTBUA U HpO(I)I/IJIaKTI/IKa.

[TpoGnema TEXHOTCHHBIX BO3JICHCTBUN HA 3JI0POBHE
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YyesoBeKa (JIEKTPOMAarHUTHBIE MOJIs, ObITOBAs
XUMUS, U30BITOYHBIC ITYMBI, paranus 1 T.11.).
Ananranus opraHuzMa 4einoBeka K pakropam

OKpYXarollen cpeibl. 3alIUTHbIE MEXaHU3MBI

OpraHu3Ma uYejoBeKa.

3110poBbE U pabOTOCTIOCOOHOCTB.

IpakTnueckne 3anaTus: Ne 31 Ne 32 Ne 33 Ne 34

60.IIpuHIMIBL hOPMUPOBAHUS 30POBHE
coeperaromero noseaenus. Gusnueckast akKTHBHOCTh
U 37I0pOBBE.

I'pymnmet 3m0poBbsi. OCHOBBI 3aKaTMBAHHUS.
Broxumudeckue acrekThl palioOHAIBHOTO MATAHHS.
[TpaBusna 6e30MacHOTO UCTIOJIB30BAHUS OBITOBBIX
prOOPOB U TEXHUUYECKHUX YCTPOICTB

61.Onpenenenne CyTOYHOTO paIMOHA MTATAHUSI.

62.Co3nanie WHANBUIYATILHOW MAaMSTKH T10
OpraHU3aIuy PAIMOHATBLHON PU3NIECKON
AKTHBHOCTHU

63. Pemenue TecTOBBIX 3aMaHUI IO TEME:
«TeopeTnyeckne acneKkThl SKOJIOTHUN»

OK 02
OK 04
OK 07

Paznen 5. buorexuoJsiorus

Tema 5.1.
buorexnoaorn
1 B JKH3HH
KaKI0ro

Conep:xanue

Teopernyeckoe o0yueHue:

64.broTexXHOJIOTHS KaK HayKa U MPOU3BOJICTBO.
OCHOBHBIE HaIIPABJICHUSI COBPEMEHHOM
onorexuosorud. Meroasl OnorexHoaoruu. OObEKTEI
OMOTEXHOJIOTHU. ITHKA OMOTEXHOJIOTUUECKUX U
F€HETHUYECKUX IKCIIEPUMEHTOB.

[IpaBua moucka u aHaan3a OUOIKOIOTHUECKOI
uH(GOPMALIMU U3 PA3IUYHBIX HICTOYHUKOB (Hay4Has U
yueOHO -Hay4yHas IMTepaTypa, CpeacTBa MacCOBOM
uHdopmaruu, cetb IHTEpHET M Ipyrue)

IIpakTnyeckoe 3ansitue: Ne 35

65. Ananu3 nHbOpPMAaIIMU O HAYYHBIX TOCTHKEHUSX B
001acTH OMOTEXHOJIOTHH C UCIIOIb30BaHUEM
KUBOTHBIX, TPUMEHEHHE PO TYKTOB OMOTEXHOJIOTUU
B )KM3HH Y€JI0BEKa, MOUCK U aHaIu3 HHGOPMAIIUU U3
Pa3JINYHBIX UCTOYHUKOB (Hay4YHasi U y4eOHO-
Hay4Has JINTEPaTypa, CPeACTBa MaCCOBOM
uHpopmanuu, cetb MHTepHEeT 1 Apyrue. PaboTa B
TpyIIax: TpeaCTaBIeHUEe Pe3yabTaTOB PEIICHUS
npoOJIeMBl.

OK 01
OK 02
OK 04

IIpome:xxyTouHasi arrecTanus (3K3aMeH)

14

Bcero:

144
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3. YCJI0OBUs PEAJIM3ALIIMU AU CHUITJIMHBI
3.1. Jlna peanu3alMyd OpOTpamMMbl JUCHHUIUIMHBI JTOJDKHBI OBITH MPETYCMOTPEHBI
CIIEAYIOIINE CIIELUAIbHBIE IOMELICHUS:
Kabuner, ocHalleHHbI B COOTBETCTBUU ¢ M. 6.1.2.1 0Opa3oBarenbHON MpOrpaMMel O
cneruanbHocTH 35.02.05 ArpoHOMUSL.

3.2. UudopmanuonHoe odecrneyeHne peaau3auuu NporpaMmbl

Jns peanu3anuy TPOTrpaMMbl  OMOIMOTEYHBIH (OHI 00pa3oBaTENbHON OpraHU3aLUU
YKOMITJICKTOBAH MEYaTHBIMU W/WJIM DJEKTPOHHBIMH OOpa30BaTeIbHBIMU U HH()OPMAIIHOHHBIMHU
pecypcamu, Jij1st obecrieueHrs 00pa30BaTEIHLHOTO MpoIecca.

3.2.1. OcHoBHBIE MEYATHBIC U3TAHUSA
TleuyaTHBIX U3JaHUN HET

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3IAHUSA

1. Aragonosa, U. b. buosnorus. ba3zoBslil ypoBeHb : yueOHUK I8 00pa30BaTEIbHbBIX
OpraHu3aIiii, peaTn3yIoNIIX 00pa3oBaTeIbHBIE MPOTPAMMBI CPEIHETO MPOPECCHOHATHFHOTO
ob6pazoBanus / W. b. AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — Mocksa :
[Tpoceemenue, 2025. — 273 c. — ISBN 978-5-09-124905-7. — Tekcr : anexTponHsIit. — URL:
https://znanium.ru/catalog/product/2201867 . — Pesxxum mocTyma: mo mo/ImucKe.

2. buonorwus. 11-if knmace. ba3zoBslit ypoBeHs : yueOnuk / B. B. [Taceunuk, A. A.
Kamenckwii, A. M. Pyonios [u np.] ; mox pen. B. B. [Taceunnka. — 6-¢ u3j., ctep. — Mocksa :
[Ipoceemenue, 2024. — 272 c. : wi. — (Jluaus xxu3nn). — ISBN 978-5-09-112165-0. — Tekct
: anexktponnsiid. — URL: https://znanium.ru/catalog/product/2157271 . — Pexxum poctyna: mo
MOATHCKE.

3.2.3. JlonoJTHUTEeIbHbIE HCTOYHHUKH

1. Ilpupona. — Mocksa : Hayka PAH, 1912. — . — Berxoaut exxemecsiaHo. — ISSN 0032-
874X. — TeKcCT : HEeMOCPEACTBEHHBIM.

2. Aradonosa, 1. b. buonorus. ba3oBslii ypoBenb. [Ipaktukym : yae6HOE mocooue,
pa3paboTaHHOE B KOMIUICKTE C YUSOHUKOM JIJIsl 00pa3oBaTeIbHBIX OPTaHU3aIlHiHA,
peanu3yrmux 00pa3oBaTebHbIC TPOrPAMMBI CPETHETO MPO(ECCHOHATLHOTO 00pa3oBaHUs /
H. b. Aradonona, B. . CuBornazos. — 2-e uzn., crep. — Mockaa : [Ipocsemenne, 2025. — 113
c. — ISBN 978-5-09-124906-4. — Tekcr : anekrponnbiit. — URL:
https://znanium.ru/catalog/product/2201868 . — Pexxum mocTyma: mo HOIMucKe.

3. UeoOnies, H. B. buonorus. CnpaBounuk / Ye6simes H. B., I'ysuxosa I'. C. , JIazapeBa
10. b., Jlapuna C. H. — Mocksa : I'90TAP-Menua, 2011. —416 c. — ISBN 978-5-9704-1817-8.
— Texct: anextponnslii / 9bC "KoncynbranT cryaentay: [cait]. — URL:
https://www.studentlibrary.ru/book/ISBN9785970418178.html. —Pesxum noctyma: mo
TIOJIITUCKE.

4. Cospemennsie podeccronatbpubie 6a3pl ganHbx (MOC OMI'AY-Moodle).
Crpasounas [IpaBoBas Cucrema Koncynsrantlitoc.
DNeKTPOHHO-OMOMMOTEeUHasl CHCTeMa U3/IaTeNbeTBa «JlaHby.
DNEeKTPOHHO-OMOMMOTeUHasl CHCTeMa «Znanium.comy.
DneKTpoHHO-0nbMuoTeuHas cucreMa «KOHCYylIbTaHT CTYJCHTa.
VYuusepcanpHas baza Jlanasix UBUC: https://eivis.ru/

© oo
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

PesyabTaTsl 00yyeHus

Kpurepun onenkn

MeToabl OLIEHKH

JlucuunIuHapHble pe3yJibTaThl:

- chopMHpOBATh 3HAHUS O MECTE M POJIH OMOJIOTHH
B CHCTEME €CTECTBEHHBIX HayK, B (HOpPMHUPOBAHHU
COBPEMEHHOM  €CTECTBEHHOHAayYHOM  KapTUHbI
Mupa, VB H03HaHUM 3aKOHOB MPUPOJBI U PELIEHUN
KU3HEHHO BAYKHBIX COLIMAJIbHO-3TUYECKHUX,
SKOHOMMYECKHUX, HKOJIOTMYECKUX npobsieM
YelloBEYeCTBa, a TaKK€ B PEUICHUH BOIPOCOB
paloHaIbHOTO MPUPOIONOIIB30BaAHUS; B
(GbopMHUpOBaHMM  LEJIOCTHOTO  OTHOIIEHHUS K
npupojae, OOIIECTBY, 4YEJIOBEKY; O  BKIaje
POCCHIMCKMX M 3apyOEKHBIX YYEHBIX-OMOJIOTOB B
pa3BuTHe ouonoruu; (GyHKIMOHAIBHON
IrPaMOTHOCTH YeJIOBEKa Ui PElIeHUs >KU3HEHHBIX
npoOiem,

- YMETh BJIQJIETh CUCTEMOW OMOJIOTUYECKUX 3HAHUH,
KOTOpasi BKIJIFOYAET:

OCHOBOTIOJIAraloNue OWOJIOTHYSCKUE TEPMUHBI H
MOHATHUS ( )KU3HB, KJIETKA, TKaHb, OPraH, OPraHu3M,
BHJ, TONYJSALUS,  OKOCHCTEMa,  OHOIICHO3,
onocdepa; MeTabOJIM3M, TOMEOCTa3, KICTOYHBINA

WMMYHUTET, OWocHHTE3 OenKka, OHOIOJMMEpHI,
JMCKPETHOCTD, caMOoperyJsus,
CaMOBOCIIPOU3BEICHHE, HACJIC/ICTBEHHOCTb,
W3MEHYHMBOCTh, OJHEPrO3aBUCUMOCTh, PpPOCT U
pa3BUTHE);

buonorndeckne Teopum: KieTtouHas Teopus T.
[[IBanna, M. IlIneitnena, P. BupxoBa; kiioHaabHO-

cenektuBHoro wummynurera Il Opmux, HW.A.
MeuHuKOBa, XpOMOCOMHasI Teopust
HACJIEJICTBEHHOCTHU T. Moprana, 3aKOH

3apoapieBoro cxoxacresa K. bapa, 3BomronuoHHas
teopuss Y. JlapBuHA, CHHTETHYECKass TEOPUs
IBOJIIOLIMM, Teopus aHTpomnoreHeza Y. JlapeuHa;
Teopus 6uoreoneno3a B.H.Cykauéna; yuenus H.1.
BaBunoBa — o lleHtpax MHoOroob6pasuss u
IIPOUCXOXKACHNUS KYyIbTYpPHBIX pacteHuii, A.H.
CeBeprioBa — 0 IyTSAX U HAIPABIEHUAX IBOJIIOLINH,
B.1. Bepnaackoro — o Ouocdepe; 3akoHbI (
€IMHOO00pa3usi MOTOMKOB TII€PBOTO  IOKOJIEHH,
pacuierieHus IIPU3HAKOB, HE3aBUCHUMOTIO
HacJae10BaHus IIPU3HAKOB u HapyLICHUs
cuervieHuss reHoB T. Moprana; romMoJIOTHYECKHUX
pAIOB B HAcJIEACTBEHHOW wu3MeHuuBoctu H.M.
Basunosa, resernueckoro pasHosecus k. Xapau
u B. Baitn6epra; 3apoapimeBoro cxoactsa K. bapa,

Onenka  «OTJIM4YHO». 3a
riryookoe u MIOJTHOE
OBJIAJICHUE CoJIepKaHUEM
yuebHOro  Mmartepuaia, B
KOTOPOM oOyuarouuiics
OpHUEHTHpYETCH,

HOHATUHHBIM arraparoM,
AKIEHTOJIOT HYECKIM u
op¢osMUIECKUM

MUHHUMYMaMH, 32 YMEHHUE
HaXOIUTh W HCIOJH30BAThH
MH(pOpPMAIHIO.

Onenka «xopomo». Ecnu
00yJaronIuiicst OJIHO OCBOMII
yueOHBI MaTepuall, BiaJeeT

MOHATUHNHBIM anmnaparom,
AKI[EHTOJIOTHYECKUM u
op¢odTUIECKIM
MUHHUMYMaMH,
OPUEHTUPYETCS B U3YYEHHOM
Marepuaie, rPaMOTHO

u3jaraetT OTBET, HO B €ro
dbopmMe HMMEIOTCS OTAEITbHBIE
HETOYHOCTH.

Ornenka
«Y/OBJIETBOPUTETHLHO.
Ecin oOyyJaronuics
OOHapy)KMBaeT 3HAHUSA U
[TIOHUMaHUE [1OJI0’KEHHOTO
yaeOHOT0 MaTepuaa,
MTOHATHIHOTO armapara,
AKI[EHTOJOTHYECKOTO i1
ophosmHIecKoro

MHHHUMYMOB, HO H3JIaraeT ux
HETIOJIHO,
HETOCIIeI0BATENBHO,
JIOIyCKaeT HETOYHOCTH B
OIPE/ICIICHUU TOHATUH, He
ymeeT JI0Ka3aTeIbHO
000CHOBATh CBOM CYXICHUS.

Onenka
«HEYHOBJICTBOPUTEIbHO.
Ecnu oOyuarommiics umMeeT
pa3pOo3HEHHBIE,
OecCHUCTeMHBIC 3HAHMS, HE
YMEET BBIACIATH TJIABHOE H
BTOPOCTENIEHHOE, JIOIYCKAeT
OIMOKM B  OIpENeNeHUN

—  YCTHBIE u
IIACbMEHHBIE
OIIPOCHI Ha
TEOPETUYECKUX U
IIPaKTUYECKUX

3aHATUAX (BXOIHBIC
U (pOHTANbHbIE);

—  CEMHHaphl,
MIPaKTHYECKHE
3aHATHUS,

—  B3aWMHBIU
KOHTPOJIb npu
paboTe B mapax u
MaJIbIMU TpYIIaMu;
—  CaMOKOHTpOJIb
TEOPETUYECKUX
3aHATUN U POBEpPKA
CaMOCTOSITEIbHOU
BHEAYJIUTOPHOU
paboTHI;

—  HabmonmeHue,
MHTEPIIpETALMS
pe3yJabTaTOB "
DKCIEPTHAs OILIEHKa
JESTEIIBHOCTH
oOydJaronmuxcsi  Ha
IIPAKTUYECKUX u
TEOPETUYECKUX
3aHATHSX;

- 10 3aBEpUICHUIO
Kypca IpPOBOIUTCS
JK3aMeH B paMKax
MIPOMEXKYTOUHOU
aTTecTaluu
CTYJEHTOB
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OomoreHeruueckoro 3akoHel . [Iekkems, .
Miosnepa); MIPUHIIUIIBI (4UCTOTHI raMer,
KOMILJIEMEHTApHOCTH); npaBuiaa (MuHumyma [O.
JIubuxa, OSKOJOTMYECKOW  NHPAMHIBI  YHCE,
Ouomacchl W SHEpPruM); TUMNOTE3bl (KOoalepBaTHOM
AWM. Omnapuna, nepBuyHoro OympboHa J[Xk.
Xonpeitna, mukpochep C. Doxca, pubozuma T.
Yek);

- chopMHUpOBATh YMEHUSI PACKPHIBATH COJCPKAHHE
OCHOBOIIOJIATAIONINX OHOJIOTHYECKUX TEOpUH U
THIIOTE3: KJICTOYHOM, XPOMOCOMHOM,
MYTallHOHHOM, SBOJIIOIMOHHOM, MPOUCXO0XKICHUE
JKM3HU U YEJI0BEKa; BJIaJICHUE CUCTEMOM 3HAaHMI 00
OCHOBHBIX  METOJaX  HAaY4YHOTO MTO3HAHUS,
WCIIOJIb3YEMbIX B OHOJIOTMUECKHX HCCIIEI0BAHUSX
KUBBIX OOBEKTOB M JKOCUCTEM (OMHCaHUE,
U3MEpEeHHE, MIPOBE/ICHHE HaOJIOICHHN ),
crioco0aMu BBISIBIICHUSI U OLICHKH aHTPOTIOTEHHBIX
W3MEHEHUU B IPUPO/IE;

- chopMUpoOBaThH YMEHUS pacKphIBaTh
OCHOBOIIOJIAraloNe OHOJIOTMYECKUe 3aKOHBI U
3akoHomepHocTd (I. Mennens, T. Moprana, H.I.
Basunopa, D. I'ekkens, ®. Mrwomnepa, K. bapa),
IPaHULbI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

- yMeThb BBICHATH CYIICCTBEHHBIC TPH3HAKH:
CTPOCHUSI BUPYCOB, KJICTOK MPOKAPUOT U AYKAPHOT;
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB,
BHJIOB, OWOTEOIIEHO30B, SKOCHUCTEM H Ouochepsl;
CTPOCHHUsSI OPTaHOB W CHCTEM OPraHOB PACTCHHH,
KUBOTHBIX, YeJI0BeKa; MIPOIECCOB
KHU3HEIEATESILHOCTH, MTPOTEKAIOIIUX B OpraHu3Max
pacTeHuii, )KUBOTHBIX U UYEIIOBEKA; OMOJIOTHUECKUX
mporeccoB: oOMeHa BemecTB  (MeTabom3M),
WHGOPMAIIMU U TIPEBPAIICHUS YHEPTUHU, OPOKCHUS,
aBTOTPOGHOTO M TeTeTpO(HOr0 THIIOB IUTAHMS,
doToCcHHTE3a W XEMOCHHTE3a, MHUTO3a, Meio03a,

raMeToreHesa, sMOpHOreHesa,
MOCTAMOPHOHAJILHOTO ~ Pa3BUTUSA, Pa3MHOXKEHH,
WH/IMBUYaJIbHOTO pasBUTHS opranusma
(oHTOreHe3a), B3aMMOAECHUCTBHSI T€HOB, FE€TEPO3UCA;
nencTBus UCKYCCTBEHHOIO o0opa,
CTaOMIIM3UPYIOILETO, JBUKYILETO "
pa3pbIBAIOILETO €CTECTBEHHOTO oTO0pa;
AJJIOTIATPUYECKOTO u CUMIIaTPUYECKOTO
BUJI000pa30BaHUs;  BIMSHHUS  JIBIDKYLIUX  CHJI
IBOJIIOLINH Ha reHopoH HOIYJISIINH;

HpI/ICHOCO6HCHHOCTI/I OpraHnu3sMoB K cpeae
O6I/ITaHI/I${, qCepCaOBaHUA HaHpaBHCHI/Iﬁ OBOJIOIIHNH,;
KpyYroBopoTa BCIICCTB W IIOTOKAa JSHCPrun B
OKOCHUCTEMAX,

MMOHSATHUH,

HCKaXacT nux

CMBICH,  OecnopsiouHo |

HEYBEPCHHO
Marepuall.

n3jaaract
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- mpuoOOpeCTH ONBIT MPUMEHEHUS OCHOBHBIX
METOJIOB HAy4yHOrO IO3HAHMS, HCIOJIb3YyEeMbIX B
OMoOJIOrMK: HAONIONEHHS W OIMCAHUA JKHUBBIX
CHCTEM, MPOIECCOB M SIBJICHHWW; OpPraHu3alid M
MPOBEACHUS  OMOJOIMYECKOTO  JKCIIEPUMEHTA,
BBIJIBIDKEHUS THIIOTE3, BBIABIATh 3aBHCHMOCTH
MEXKIy HCCIACIYeMbIMH BEIUYMHAMHU, OOBICHSITH
MOJIydCHHBIC — pe3ysibTaThl H  (OPMYIHPOBATH
BBIBOJIBI C WCIIOJb30BAaHUEM HAYYHBIX TTOHATHH,
TEOpPHUI U 3aKOHOB;

- chopMHUPOBATh YMEHUS BBIJIEIATH CYIIECTBEHHbBIS
IIpU3HAKUH  BHUPYCOB, KIETOK IIPOKApPUOT U
OYKapuoT, OJHOKJICTOYHBIX H MHOTOKJIICTOYHBIX
OpPraHu3MOB, BHJIOB, OMOTEOIICHO30B M IKOCHCTEM;
OCOOEHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
MIPEBPALLEHUS] SHEPrUM B KIETKE, (OTOCHHTE3A,
TUTACTHYECKOTO W DHEPreTHYECKOro  oOMeHa,
XEMOCHHTE3a, MHUTO03a, Mei03a, OIIOIOTBOPECHHS,
pasBUTUA W PAa3MHOXCHUSA, HWHAUBHUIYAJIBHOI'O
pa3BuUTHs oOpraHu3ma (OHTOTeHe3a), OophOBI 3a

CYILIECTBOBAaHHE, €CTECTBEHHOTO otbopa,
BUJI000pa30BaHuUs, MPUCTIOCOOTIEHHOCTH
OpPraHM3MOB K cpene  OOWTaHWs,  BIMSHUSA
KOMITOHEHTOB HKOCHCTEM, AQHTPOTIOT EHHBIX

H3MCHECHHH B DJKOCHCTEMax CBOCM MECTHOCTH,
KPYTrOBOpOTa BEIIECTB U TMPEBPAIICHUS SHEPTHHU B
ounocdepe;

- chopMHpPOBaTh YMEHHUS MPUMEHITH TOJydEeHHBIS
3HaHUA 1A 00BICHEHUS OHOJIOTHYECKUX
MPOIIECCOB M SIBJICHUH, IS IPUHSATHUS
MPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM JKHM3HU C
LeNpl0  oOecrieueHus  O€30MacHOCTH  CBOEro
3JI0POBbS M 3JI0POBbSl  OKPYKAIOIIMX JIFOJCH,
coOmoieHnss  370poBOro oOpa3a KH3HH, HOPM
IPaMOTHOTO MOBEACHHUS B OKpYKaroIeu
MPUPOJIHON cpejie; TMOHUMAaHHE HEOOXOIUMOCTH
HCIIOJIL30BaHHUs JOCTHYKEHUH COBPEMEHHOM
OMOJIOTMM W OMOTEXHOJIOTHH JUIS PaIMOHAIBHOTO
MPUPOIOIONIL30BAHUS;  YMEHHE  HCIIOJIb30BaTh
COOTBETCTBYIOIIME aPTyMEHTHI, OHUOJIOTHYECKYIO
TEXHOJIOTUI0O W CHUMBOJIMKY JUIsl JIOKa3aTeJIbCTBA
pOACTBAa OPraHU3MOB PA3HBIX CUCTEMATHYECKUX
TPyNI; B3alMMOCBSI3M OpPraHU3MOB U CpE.bl
OOUTaHHS; €JIMHCTBA YeJIOBCUCCKUX pac;
HEOOXOMMOCTH  3[I0pOBOTO  oOpa3a  KH3HH,
COXpaHEHHUs pa3HOOOpa3usi BUIOB U DIKOCHCTEM,
KaK YCJIOBHUS COCYHIECTBOBAHHMS MPUPOIBI U
YeJIOBEUCSCTBA,

- C(bOpMI/IpOBaTB YMCHHA PCIIATH OHOJIOTHYECKHUE
3aga4du, COCTaBJIAITb  I'CHOTHIITMYCCKHC CXCMEI
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CKpEIIUMBAaHUS Il PA3HBIX THUIIOB HAacCJIeIOBAHUSA
MPU3HAKOB y OPraHU3MOB, COCTAaBISATb CXEMBbI
IIEpeHOoca BEIECTB M DHEPrMM B 3KOCHCTEMAX
(memu  nUTaHUS, THILIEBBIE CETH), BBIABISATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY
UCCIEAYEMbIMU  OMOJIOTUYECKUMH  OOBEKTaMH,
MpoleccaMd M SBJICHUSIMH; JI€JaTh BBIBOJBI U
MIPOTHO3bI Ha OCHOBAHUU MOJIYYCHHBIX
pe3yJIbTaToB;

- copMHpOBaTH YMEHHS KPUTHYECKH OIICHUBATbH
nHpopMaluio  OMOJIOTHYECKOTO  COJEp KaHMUS,
BKJIIOYAIOLIYI0  [ICEBJIOHAYYHbIE  3HAaHUS U3
pa3IMYHbIX MCTOYHHMKOB (CpEACTBa MaccOBOM
nH(poOpMalUY, HAyYHO-TIOMYJISIPHbIE MaTepuabl),

MHTEPIPETUPOBATH ATHYECKUE aCIEKThI
COBPEMEHHBIX  MCCIElIOBaHUW B  OuoJioruwy,
MeIUIMHEe,  OWOTEXHOJIOTUH;  paccMaTpuBaTh
ry100abHbIE JKOJIOTHYECKHUE poOIeMbl

COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHONICHHUIO K
HUM COOCTBEHHYIO TO3HWIINI0, YMEHHUE OIICHUBAThH
STHUYECKHE aCTICKThI COBPEMEHHBIX HCCIICIOBAHUN
B o00macTd OHOTEXHOJOTMM W TIE€HETHYECKHX
TEXHOJOTUH  (KJIIOHMPOBAHHWE,  HMCKYCCTBECHHOE
OIUIOJIOTBOPEHUE,  HAMPaABICHHOEC  W3MCHCHHE
TeHOMa U CO3JIaHNE TPAHCTCHHBIX OPTaHU3MOB);

- chopmMupoBaTh yMEHHUs CO37aBaTh COOCTBEHHBIC
MMUCHbMCHHBICE M YCTHBIE COOOIICHUS Ha OCHOBE
OnoJIoTHYeCKOW HWHGOPMAIMK W3  HECKOJIBKUX
WUCTOYHHUKOB, T'PAMOTHO HCIOJb30BaTh IMOHSITHBINA
ammapar OMOJIOTHH;

- yYMEHHUE BBIJBUIaTh THIOTE3bl, MPOBEPATH HX
AKCIEPUMEHTAJIbHBIMU CpEICTBaMU, (GOPMYIUPYs
1elb KCCIIeOBaHUs, aHAIM3UPOBATh MOJy4YECHHbBIE
pe3yNbTaThl U JIeNIaTh BBIBO/IBI,

- MIPUHUMATh y4yacTtue B HAYy4YHO-
HCCIeAOBATeIbCKOM ~ paboTe 1o  OWOJIOTHH,
9KOJIOTUM W MEIMIIMHE, IPOBOAMMON Ha 0ase
IIKOJIBHBIX ~ HAYYHBIX OOLIECTB U  MYOIUYHO
MPEJICTaBIATh  IOJYYECHHBIE  pe3ylbTaThl  Ha
YU4EHUYECKUX KOH(EPEHIIUSIX Pa3HOTO YPOBHS;

- copMUpOBaTh YMEHMS KPUTHYECKU OILIEHUBATh
uHbopMalKl0  OMOJOIMYECKOTO  COJIepXKaHMs,
BKJIIOUAIOLIYI0  [ICEBJIOHAy4YHbIE  3HaHUA U3
pa3NUYHBIX HCTOYHHMKOB (CpeAcTBa MaccOBOU
uHbOpMalMY, HAYYHO-TIOMYJSPHbIE MaTepUallbl);
MHTEPIPETUPOBATH ATHUYECKHE ACIEKThI
COBPEMEHHBIX  HCCIIeZIOBaHUII B OHWOJOIHMH,
MeaULMHE, OMOTEXHOJIOTHH;

- HHTCPIPCTUPOBATH OTHHUYCCKUC ACIICKThI
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COBPEMEHHBIX  HCCIIEIOBaHUI B OHWojoruy,
MeauuuHe,  OMOTEXHOJIOTMH;  paccMaTpHBaTh
rio0anbHbIe 9KOJIOTUUECKUE poOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO IMO3UIUIO, YMEHHUE OIICHUBAThH
STHUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEA0BAHUMN
B oOmactd OHOTEXHOJOTHHM W TEHETHYECKUX
TEXHOJOrui  (KJIOHHPOBAHME,  HUCKYCCTBEHHOE
OIUIOZIOTBOPEHUE,  HANpABICHHOE  W3MEHEHHE
I€HOMa U CO3/I1aHuE TPAHCT€HHbIX OPraHU3MOB);

- chopMHpOBaTh YMEHHUS CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE W YCTHBIE COOOIEHUS Ha OCHOBE
Oouonormuyeckod  MHGOpPMAIMU U3 HECKOJIBKUX
HMCTOYHUKOB, IrPAMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmapaT OuoJioruu

- chopMHpOBaTh YMEHHUSl CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
Oouonornueckod MHGOPMalMU M3  HECKOJBKHUX
HMCTOYHUKOB, IrPAMOTHO HCIIOJIb30BATh
MOHATHIHBIN anmapaT OUoJIOTHH;

- YMEThb BBIABUTAaTh THIIOTE3bl, MPOBEPATH MX
AKCIEPUMEHTAJIbHBIMU CPEICTBaMHU, (GOPMYIUPYS
LEJb UCCIEI0BAHUS, aHAIU3UPOBATh IIOIYYCHHBIE
pe3ynbTaThl U €J1aTh BEIBOBL;

- MPUHUMATH ydacTue B Hay4YHO-
HCCIeOBATeIbCKON  paboTe MO  OWOJIOTHH.
JKOJIOTMM MEJIWIIMHE, TMPOBOJAMMON Ha 0ase
IIKOJIBHBIX ~ HAYYHBIX OOIISCTB H  MYOJUYHO
MPEJCTaBIATh  IMOJYYCHHBIC  pe3yJIbTaThl  Ha
YUYEHUYCCKUX KOH(PEPEHIUAX Pa3HOTO YPOBHSI;

- BJIQJIETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOJAX
HAy4HOTO [MO3HAHU, UCIIOJIb3YEMBIX B
OHOJIOTHYECKHX HCCIIENOBAHUS KUBBIX 00BEKTOB U
9KOCUCTeM (OINMHCaHUE, H3MEpPEHHE, IPOBEIACHHE
HaOIOACHMI); CrocoO0aMH BBIJICICHUS W OIEHKU
AQHTPOIIOTEHHBIX M3MEHEHUH B MPUPOJIC;

- yMETh BBISIBJIATH OTJIUYUTEIIbHBIC IPU3HAKH
JKUBBIX CHCTEM, B TOM 4YHCJIC TPHOOB, PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA; IPHUCIIOCOOICHHOCTh BUIOB
K cpele oOMTaHus, a0MOTUYECKUX M OMOTHYECKHX
KOMIIOHEHTOB 9KOCHCTEM, B3aUMOCBSs3€el
OpraHM3MOB B COOOIIECTBAaX, AHTPOMOTECHHBIX
H3MEHEHUH B DKOCHCTEMAX CBOEH MECTHOCTH;

- yYMETb BBIJCTATH CYIIECTBEHHBIC MPU3IHAKU
OMOJIOTMYECKUX TMPOIIECCOB: OOMEHa BemIeCTB (
MeTabonu3M), HWHPOPMAMM M IpEeBpalleHHs
SHEPTHUH, OpOXKEeHMS, aBTOTPO(HOTO u
reTepoTpo(HOTO THUIOB NHUTaHUS, (HOTOCHHTE3A H
XeMOCHHTE3a, MMHTO03a, Mei03a, rameToreHesa,
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AMOpHOTEHEe3a, MOCTIMOPHOHAIBHOTO Pa3BHUTHS,
Pa3SMHOXCHUA, HHIUBUAYAJIbHOT'O Pa3sBUTUA
opranu3ma (OHTOTEHE3a), B3aMMOJICHCTBUSI T'€HOB,
rerepo3uca; JEHCTBUH HUCKYCCTBEHHOTO OTOOpa,
CTaOMIIM3UPYIOIIETO, IBIKYIIETO U Pa3phIBAIOLIETO
€CTECTBEHHOro  o0opa,  aJJIONaTpUYecKOro U
CUMIIATPpHUICCKOI'O BI/IIIOO6p3.30BaHI/I$I; BIIMSTHU S
ABWOKYIIUX CUJI SBOJIFOIIUH Ha FCHO(i)OHI[
MOMYJIAI NN, HpI/ICHOC06J'I€HHOCTI/I OpraHnu3sMoB K
cpene oOWTaHUWs, 4YEpENOBAHHS  HAPABICHUMA
SBOJIIOIIMM; KpPYroBOpOTa  BELIECTB U IOTOKa
SHEPTrUH B DKOCUCTEMAX,

OO01mue pe3yJbTarhl:

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTbH K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa TPYI0TIO0HE;

- TOTOBHOCTh K aKTUBHOM JIEATETLHOCTH
TEXHOJOTMYECKOW U COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIPHO BBHITIOJHSTH TaKYIO JICITEIIBHOCTD;
- UHTEpEC K pa3IM4YHbIM cepam
npohecCHOHANTBHOM JIeATeTLHOCTH,

OBnaneHne yHUBEpCAIbHBIMU Y4€OHBIMU
MO03HABATEIbHBIMU JIEHCTBUSMMU:

a) 0a30BbIe JIOTHYeCKHe JIeiliCTBUS:

- CaMOCTOSATEIHHO (HOPMYIUPOBATH U
aKTyaJlu3UpoBaTh NMpoOIeMy, pacCMaTpUBaTh e
BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK UIH
OCHOBAaHUS I CPABHEHUSI, KITACCU(PUKALIUU U
000011IeHMS;

- OIIpeNIeNSATh LN IeATeIbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUU AOCTHXKECHHUS,

- BBIABJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTBH KOPPEKTHUBHI B I€ATEIHHOCTh, OLIEHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLICHUBATh
PHUCKHU TOCTEACTBUI NESTENBHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIILJICHUE NPU PELICHUH
KU3HEHHBIX MpoOIeM

0) 0a30BbIe HCCIEN0BATEIbCKHE IeHCTBUS

- BJIaJIETh HABBIKAMH y4EOHO-UCCIEI0BATENLCKON U
MPOEKTHOM JESITEIIbHOCTH, HABBIKAMH Pa3pELICHUS
npobiuem;

- BBISIBJISITh IPUUUHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJM3UpOBaTh 33/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh apTyYMEHTBI [l
JI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a1aBaTh
napaMeTpbl U KPUTEPUU PELLICHHUS;

- aHAJIM3UPOBATh MOJYYEHHBIE B X0JI€ PEIICHUS
3a/1a4 pe3yJbTaThl, KPUTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTrHO3UPOBATh U3MEHEHHE B

OreHka  «OTJIHYHO». 3a
riyookoe u MIOJIHOE
OBJIAJICHUE COJIepIKaHUEM
yueOHOro  MmaTtepuana, B
KOTOPOM oOyuarouuiics
OPHUEHTHUPYETCH,

MOHATUINHBIM anmnaparom,
AKIIEHTOJIOTHYECKUM "
op¢odTUIECKIM

MUHAUMyMaMH, 332 yMEHHUE
HaXOJWTh W HCIIOJIb30BaTh
nHpopMaIuio.

Ouenka «xopowo». Ecmnu
00yJaronIuiics TIOJIHO OCBOMII
y4eOHBI MaTepuall, BiaJieeT

TOHATUIHBIM anrmaparom,
AKIEHTOJIOTHYSCKIM "
op¢o3MUIECKIM
MUHHUMYMaMH,
OpUEHTUPYETCS B U3YYCHHOM
Mmarepuale, IpPaMOTHO

u3NaraerT OTBET, HO B €ro
dbopMe HMEIOTCS OTAEIbHbIE
HETOYHOCTH.

Ouenka
«y/IOBJIETBOPHUTEIHHO.
Ecin oOyuaromuiics
oOHapy)XKWUBaeT 3HaHUS U
NOHUMAHKWE  IOJIOKEHHOTO
yueOHOTO Mmarepuaa,
MOHATUIHHOTO arrmapara,
AKIEHTOJIOTUYECKOTO u
opdosnrueckoro

MUHUMYMOB, HO M3JIaraeT Mx
HETIOJIHO,
HETIOCJIEI0BATENLHO,
JOTIyCKaeT HETOYHOCTH B
ONpe/EeNICHUN TMOHSITUM, He
yMeeT JIoKa3aTeJbHO

- TECTHPOBAHHUE;
-BBITIOJTHEHUE
KOHTpPOJBHBIX PabOT
10 TEMaM TPEIMETa;
- peleHue 3aaad;
- orpoc
WH/IMBUTyJIbHBIM
3aJJaHUSM;

- PaKTUIECKUE
paboThI (omenka
pe3yIbTaToB
BBITIOJTHEHUS
NPaKTHYECKUX
pabor)
-IIPOMEKYTOYHAS
aTTeCTaIHs:
IK3aMeH
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HOBBIX YCIIOBHSIX;
- YMETh MIEPEHOCHUTDH 3HAHUS B IMO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEICATSIILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh
OPUTHHAJILHBIC TIOIXO/IBI U PEIICHHUS;

- CIIOCOOHOCTH UX MCIIOJIB30BAHMS B
II03HABATEIBbHOW U COLMAIIbHOW MPAKTUKE

B o0Js1iacTH HEHHOCTH O3HAHMS:

- cpopMUPOBAHHOCTH MUPOBO33PCHUH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH W OOIIECTBEHHOW IMPAKTUKH,
OCHOBAaHHOTO Ha JTHAJIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa B
MOJINKYJIBTYPHOM MUPE;

- COBEpPUICHCTBOBAHUE SI3IKOBOM M YU TATEIBCKOM
KYJIBTYPBI KaK CPEJICTBA B3aUMOJICHCTBUS MKy
JIIOJIbMU ¥ TIO3HAHUS MUPA;

- 0CO3HAHUE [IEHHOCTH HAYYHOW JICATSIILHOCTH,
TOTOBHOCTH OCYIIIECTBIISAITH IPOSKTHYIO H
HCCIIeIOBATEIIbCKYIO ACSITETLHOCTD
WHIVUBUAYAIBHO U B TPYIIIIE;

OBJ1aieHHe YHUBEPCAJIbHBIMHI YUeOHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

B) padora ¢ nndopmaiueii;

- BJIaJIETh HABBIKAMH MOJTy4eHUSI HHPOPMALIUU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHLHO
OCYILIECTBIISITh IOUCK, aHAJIN3, CHCTEMAaTU3aIUIO U
UHTEPIPETALNIO HHPOPMAIINK Pa3INYHbIX BUIOB U
(dbopM mpecTaBICHHUS;

- CO3/IaBaTh TEKCTHI B PA3IMYHBIX (JopMaTax c
y4eToM Ha3zHaueHUs WH(OPMALIUU U 1IeTIEBOM
ayIUTOpUH, BBIOHpas ONTUMAIIbHYIO popMy
MIpe/ICTaBJICHUS U BU3yaIH3aliy;

- OLIEHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh
nH(pOpMalIKHY, €€ COOTBETCTBUE IIPABOBLIM U
MOPAaJIbHO- ITHUYECKUM HOpMaM;

- HCTI0JIb30BaTh CPEICTBA MH(OPMALIMOHHBIX
KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aI[MOHHBIX 337124 C COOIOICHUEM
TpeOOBaHU H)PrOHOMUKH, TEXHUKU 0E€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
THUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM
0€30IMacHOCTH;

- BJIaJIETh HABBIKAMU PACTIO3HABAHUSA U 3aIIUThHI
uHpopManuu, HHGOPMAITMOHHON 6€3011aCHOCTH
JTUYHOCTH;

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEILHOCTH U CaMOOTIPE/ICIICHHUIO;

- OBJIQJICHHE HAaBBIKAMU y4eOHO-

000CHOBATh CBOM CYXICHUSI.

Ouenka
«HEYT0BJIETBOPUTEIbHO.
Ecimu oOyuatomuiics umeer
pa3poO3HEHHBIE,
OeccucTeMHBIC 3HAHHUS, HE
yMEET BBIJCIATh TJIABHOE H
BTOPOCTEIICHHOE, JIOIyCKAeT
OlIMOKK B  OIpENEIeHUU
MMOHSATHUH, HCKaXXaeT ux
CMBICH, OECHOpSIOYHO U
HEYBEPEHHO W3J1araeT
Marepual.

33




HCCIIEI0BATENBCKOM, IPOEKTHOM U COUUAIILHOU
JIeSITEIIbHOCTH;

OBJjajieHHe YHUBEPCAIbHBIMHU
KOMMYHUKATHBHBIMHU /1eliCTBUSAAMM:

0) coBMeCTHAsI 1eATeIbHOCTh:

- IOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA
KOMaH/JJHOW ¥ UHJIMBUIyallbHOU pabOThI;

- IPUHUMATh L€ COBMECTHOM ACSATEIbHOCTH,
OPraHu30BbIBaTh U KOOPJAUHUPOBATH ICUCTBHUS 1O
€¢ JOCTHIKCHHUIO: COCTABIIATH IIJIaH ACHCTBUM,
pacrpenensiTh pojivd ¢ y4€TOM MHEHHI YYaCTHHKOB
00CYX/1aTh pe3yabTaThl COBECTHOM PaOOTHI;

- KOOPJMHUPOBATH U BBHITIOJIHATH PaboTy B
YCHOBHUSIX PEaTbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

- OCYUIECTBJISITh MMO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYalUSIX, IPOSBISAThH
TBOPYECTBO M BOOOPaKECHUE, OBITh HHUITHATUBHBIM
OBJ1aieHUe YHUBEPCAJIbHBIMU PeryJasiTUBHbIMH
JelCTBUSIMU.

') IPUHATHE ce0sl M APYTHUX JIIo/eii:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIFOIEH
MPY AHAJIN3€ PE3YJIbTATOB JESITEILHOCTH;

- IpU3HAaBaTh CBOE MPABO U MPABO APYrUX JIOJAEH
Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C
MO3UIIAM IPYTrOro YeJIOBEKa

B 006J1acTH 3K0JIOTHYe€CKOT0 BOCTIUTAHUA:

- cOpMHPOBATH IKOJIOTUUECKON KYJIbTYPHI,
IMOHUMAaHUE BIWSHUS COI[HATIBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOTHOU U
COITMAIBHOM Cpeibl, OCO3HAHUS TJI00aTLHOTO
XapaKkTepa SKOJOTHIECKUX MPoOIIeM;

- IJTAHUPOBAHME U OCYIIECTBIICHUE JCHCTBUH B
OKpYKalollel cpejie Ha OCHOBE 3HAHUS 1IeJIei
YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA; AKTUBHOE
HENPUATUE IEUCTBUM, TPUHOCSIINX BPE]l
OKpYXalollen cpese;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPHUSITHBIE
9KOJIOTUYECKHE TTOCIEACTBUS MPEeATPUHUMACMBIX
JICCTBUH, MPEIOTBPAILAS UX;

- pacIIMpEHUE ONBITA ACATEIBHOCTH
JKOJIOTMYECKOM HAIIPaBIECHHOCTH;

- OBJIaJICHHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U COLUAIILHOU
JeITEIbHOCTH
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COJIEPYKAHUE

1. OBIIUE ITOJIOXXEHMA

2. OKUJAEMBIE PE3VJIbTATbHI U3YUEHUA

3. PACITIPEJJEJIEHUE OLIEHMBAHU A PE3YJIBTATOB OBYUEHUA U TUIIOB
OLIEHOYHbBIX MATEPHAJIOB I10 JIEMEHTAM 3HAHUWI 1 YMEHUI

4. METOJIUMMECKUE MATEPUAJIBI )11 OLIEHKU 3HAHUI, YMEHUWI
5. [IOKA3ATEJIM OLIEHKU PE3YJIbTATOB OCBOEHUA JUCHUITIJIMHBI



I. OBIIUE ITOJIOXKEHUA

1. ®ounn ouenounnix cpeactB (manee — DPOC) npegHazHaueH AT KOHTPOJISI M OLEHKU
00pa3oBaTeNbHBIX JOCTIKEHUI 00yJaromuxcsi, OCBOMBIIUX MporpamMmy aucuumminasl OO/ 10
buonorus

2. ®OC BxIOYaET OLEHOYHbIE MaTepuajbl Uil MPOBEICHUS TEKYLIEro KOHTPOJIA U
MIPOMEKYTOYHOM aTTecTalu B opMe IK3aMeHa.

3. ®OC mno3BOJsE€T OLEHUBAaTh 3HAHWS, YMEHMs, HallpaBleHHble Ha (OpPMUPOBaHUE
KOMIIETEHIIU .

4. ®OC pa3paboTaH HAa OCHOBAaHUM IOJOXKEHUI OCHOBHON 00pa30BaTENILHON MpPOrpamMMbl IO
cnernuaabHocTH 35.02.05 Arponomus pucturuasl OO/L. 10 buonorust.

5. ®OC sBasercs 00s13aTeNbHBIM 000CO0IEHHBIM TPUIIOKEHNEM K paboueil mporpamme.



1. OOKUJAEMBIE PE3YJIBTATBI U3YYEHUA

PesyabTaTsl 00yyeHus

(OCBOCHHLIe YmMEHud, YCBOCHHBIC 3H3HI/IH)

IMoka3aTe/n oOlleHKH 00pa30BaTeIbHbBIX
pe3yJbTaToOB

I[I/ICIII/IHIIHHapHI)Ie Pe3yabTaThl:

- chopmMupoBaTh 3HAHUS O MecCTE€ M POJH
OMOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B
(dhopMHUpOBaHUH COBPEMEHHOM
€CTECTBEHHOHAy4YHOW KapTUHbl Mwupa, B
MMO3HAHUU 3aKOHOB TMPHUPOJABI M pElIeHUun
KU3HEHHO BaXHBIX COIMAIIbHO-3TUYECKUX,
SKOHOMMUYECKUX, OJKOJOTUYECKUX MpodiIemM
YeJI0BEYECTBA, a TAK)XKE B PEIICHUU BOIPOCOB
palMOHaIbHOTO  MPHUPOAONOJB30BaHUS; B
(OpMHUPOBAHUM IIEJIOCTHOTO OTHOILIEHUS K
pupoje, OOIIECTBY, 4YEJIOBEKY; O BKIaJe
POCCHICKHX U 3apyOeKHBIX YUEHBIX-OHO0JIOTOB
B pa3BUTHE OHOJIOTUH; (PYHKUIHOHAIBHON
rPaMOTHOCTM  4YeJloOBeKa Uil  pelleHus
YKU3HEHHBIX TTPOOIIeM,

- yMeTh BIJIAJIETh CHUCTEMON OHOJOTHYECKHX
3HAHUM, KOTOpAsk BKJIFOYAET:

OCHOBOIIOJIATAIOITNE OUOJIOTUYECKUE TEPMUHBI
U ToHATHS ( JKU3HB, KJIETKA, TKaHb, OpPraH,

OpraHW3M, BHJ, TMOMYJALHNSA, 3KOCHCTEMA,
OHOILIEHO3, onocdepa; MeTa0O0JIN3M,
roMeocTas, KJIETOYHBIN UMMYHHTET,
OHOCHHTE3 Oenka, OHMOTIOTUMEDBHI,
JTMCKPETHOCTD, caMOperyJIsius,
CaMOBOCIIPOM3BE/ICHUE,  HACJICJICTBEHHOCTb,

W3MEHYHMBOCTh, JHEPrO3aBUCUMOCTb, POCT U
pasBUTHE);

buonornueckue TCOPHUU: KIICTOUHAA TCOPHUA T.

[IlBanna, M. Ilneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO ~ MMMyHuTeTa [l
Opmux, W.M. MeuyHukoBa, XpOMOCOMHas
Teopus HacineACTBEHHOCTH T. MopraHa, 3aKoH
3apOJBIILIEBOTO CXOJICTBA K. bapa,
JBOJIIOLMOHHAs  Teopus 4. apBuHa,
CUHTETHUYECKAs] TEOPUS DBOJIIOLUUU, TEOPUS
anTtporioreHeza Y.  JlapBuna;  Teopus

ouoreoneno3a B.H.CykauéBa; yuenus H.U.
BaBunoBa — o IleHtpax MHOrooOpasus u
MIPOUCXOXKICHUS KyJIbTYPHBIX pacTeHuid, A.H.
CeBeprioBa — O MyTX M HalpaBIECHHUIX
spommonun, B.M. Bepuaackoro — o 6uocdepe;
3aKOHBI ( €AMHO00pa3usi MOTOMKOB IEPBOTO

OneHka «0TJIHYHO». 3a TITy00KO€E U MOJIHOE
OBJIAJICHUE COAEPKaHUEM y4eOHOTO
Marepuaia, B KOTOPOM 0OydJaromuics
OpPUEHTUPYETCSI, TOHATHIHHBIM aIlapaToM,
AKIEHTOJIOTUIECKUM U OPPOITHIECKIM
MUHHUMYMaMH, 32 YMEHUE HAXOUTh U
UCIIOJIh30BaTh HH(POPMAIIHIO.

Onenka «xopomo». Ecinu oOyqaromuiics
TIOJTHO OCBOWJI YUE€OHBIN MaTepHal, BiIajieeT
MOHATUIHBIM aIllapaToM, aKI[CHTOJIOTHIECKUM
¥ OpPOIMHUUECKUM MUHUMYMAaMH,
OpUEHTHPYETCS B U3YYCHHOM MaTepHaie,
IPaMOTHO M3JIaraeT OTBET, HO B €ro (hopme
UMEIOTCS OT/IEIbHbIE HETOYHOCTH.

O1ieHKa «y0BJIETBOPUTEJIbHO». Ecin
oOyyJaronuiicss 0OHapy>KMBaeT 3HAHUS U
MOHMMAaHHE MOJIOKEHHOTO Y4eOHOTO
MaTepuaia, MoOHATHITHOTO anmnapara,
AKLIEHTOJIOTUYECKOTO U 0p(OITNIECKOTO
MUHHUMYMOB, HO HU3JIaraeT UX HEMOJIHO,
HENoCJe0BaTEeNbHO, I0MYCKAaeT HETOYHOCTH B
OTIpe/IeNICHUH TIOHATUH, HE YMEEeT
JI0Ka3aTeIbHO 000CHOBATH CBOM CYKJCHUSI.

OreHka «Hey10BJIeTBOPUTEIbHO». Eciin
o0Oyuaronuiicss UMeeT pa3po3HEHHBIE,
OeccrucTeMHBIEC 3HAHUS, HE YMEET BBIJICISTh
TJIaBHOE M BTOPOCTENEHHOE, I0MyCKaeT
OIIMOKH B OMPE/ICIICHIUHN TOHITHH, HCKaKaeT
UX CMBICII, OECTIOPSIOYHO U HEYBEPEHHO
u3NaraetT Marepua.




IIOKOJIEHUS, pacIeIIeHUs] IIPU3HAKOB,
HE3aBUCHMOI'O HACJEA0BAaHUS IPU3HAKOB U
HapylleHus cuerieHuss resoB 1. Moprana;
TOMOJIOTMUECKUX PSJAOB B HACJIEICTBEHHOM
N3MEHYHNBOCTH H.N. Basmnnosa,
reHeTudyeckoro pasHosecus Jkx. Xapau u B.
Baiin6epra; 3apoasimieBoro cxoxacrsa K. bapa,
OmoreHeTnueckoro 3akoHol . Iekkemns, .
Mromiepa); HpPUHOMIBL  (YUCTOTHI  TaMeT,
KOMILJIEMEHTApHOCTH); TpaBwia (MUHUMYyMa
0. Jlubmxa, »SKOJIOTHYECKOH MHPaMUIBI
yuces, OMOMAacchl W SHEPruM);  TUIOTE3bI
(xoanepBatHoit A.M. OmnapuHa, NEpBUYHOTO
oynpona Jlxk. Xoungeiina, wmmkpochep C.
®doxca, pudoszuma T. Yek);

- cpopMupoBaTh  yYMEHHsS  PacCKphIBaTh
coZiep>KaHue OCHOBOIIOJIAraroIIX
OMOJIOTHYECKHUX Teopuit u TUIIOTES:
KJIETOYHOM, XPOMOCOMHOM, MYTAI[MOHHOM,
ABOJIIOIIMOHHOM, TPOUCXOXKJEHUE IJKU3HH U
YyeJIOBEKA; BJAJECHHE CHUCTEMOM 3HaHUH 00
OCHOBHBIX METOJAaX HAyYHOTO TIIO3HAHMS,

HCIIOJTb3YEMBIX B OMOJIOrHYECKHX
HCCIIEIOBAHUSX YKUBBIX 00BEKTOB u
9KOCUCTEM (omucanwue, HU3MEpCHHE,
MIPOBEACHUE HaOJIOICHHN ), cnocobamu

BBISIBJICHUSI M OLIGHKH  aHTPOIOTE€HHBIX
W3MEHEHUU B IPUPO/IE;

- cdhopMupOBaTh  YMEHHUS  PacKpbIBaTh
OCHOBOIOJIAraue OHOJIOTHYECKUEe 3aKOHBI
u 3akoHoMepHocTH (I'. Mennens, T. Moprana,
H.A. BaBuiosa, 3. I'ekkensa, @. Mrosnepa, K.
bapa), rpanuibl UX TPUMEHUMOCTH K >KHUBBIM
CUCTEMaM;

- YMEThb BBIJCIATH CYIICCTBEHHBIC MPU3HAKH:
CTPOCHHUSI BHUPYCOB, KIETOK IPOKAPHOT U
JYKapHOT; OJTHOKJICTOYHBIX u
MHOTOKJICTOYHBIX OpPTraHU3MOB, BUJIOB,
OMOTeOIeHO30B, JKOCHUCTEM U Ouocdepsl;
CTPOCHUSI OpPraHOB W CHUCTEM OpPraHOB
pacTeHMii, >KUBOTHBIX, YENOBEKa; IMPOIIECCOB

KHU3HCACATCIIbHOCTH, MMPOTCKAIOIHUX B
OopraHnu3max paCTeHI/II\/’I, JKHUBOTHBIX n
YCJI0BCKaA, OMOJIOTHYECKUX MponeCcCoOB:

oOMeHa BeriecTB (MeTabo0sm3M), HHGOpMALIUN
U TOpeBpallleHUs  SHEpruM,  OpOoXKEeHMs,
aBTOTPO(HOTO U TeTeTpo(HOro  THUIOB
NUTaHus, (QOTOCHMHTE3a U  XEMOCHHTE3a,
MUTO3a, Mmeiio3a, raMeToreHesa,
aMOpuoreHesa, OCTAMOPHOHAIEHOTO
pa3BUTHS, Pa3MHOXKEHMS, WHIUBUAYAIbHOTO




pa3BUTHUA opraHusma (oHTOTEHE3A),
B3aMMOJICCTBHS T'€HOB, €TEPO3UCA; ACHUCTBUSA
HMCKYCCTBEHHOTO 000pa, CTaOWIU3HPYIONIETO,
JBUKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO
otbopa; AJIIOMATPUIECKOTO U
CUMIATPUIECKOTO BHJI000pa30BaHUS;
BIIUSHUS JIBIDKYIIUX CHJI  OBOJIIOIIMHM  HA
reHo(OoH ] TOMYyJSIUU; TPHUCIIOCOOIECHHOCTH
OpPraHW3MOB K Cpelie OOWTaHWs, YepeIOBaHUS
HaIpaBJICHUN IBOJIIOIIHY; KpyroBOpoTa
BEIIECTB M MIOTOKA SHEPTUU B IKOCHCTEMAX;

- MPUOOPECTH OMBIT MPUMEHEHHUS OCHOBHBIX
METOJIOB HAYYHOTO IMO3HAHUS, UCIOIb3YEMBIX
B OMOJIOTHH: HAOIIOAEHHS U OIMMCAHUS KUBBIX
CHUCTEM, MPOLIECCOB U SIBJICHUM; OPTraHU3aALNU

u IIPOBEICHUS OMOJIOrMYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHU S THUIIOTE3,
BBISABJIATDH 3aBUCUMOCTHU MCXKIY

UCCIIETyeMbIMU  BEIUYMHAMH,  OOBSACHATH
MOJIyYE€HHBIE Pe3yabTaThl U (QOPMYIHPOBATH
BBIBOJII C  MCIOJIb30BAHMEM  HAyYHBIX
MTOHSATUN, TEOPUN U 3aKOHOB;

- chopMHPOBATH YMEHHUS BBIJIETIATH
CYIIICCTBCHHBIC TPU3HAKH BUPYCOB, KIETOK
MPOKApUOT W DSYKAPUOT; OJHOKICTOUYHBIX W
MHOTOKJIETOYHBIX OpraHU3MOB, BHJIOB,
OHOreolEHO30B MU DKOCHCTEM; OCOOECHHOCTH
MPOIIECCOB OOMEHa BEIIECTB M IMPEBPAIICHUS

SHEPTHUH B KIICTKE, dboTocuHTE3A,
IJIACTHYECKOTO W DHEPreTHYEeCKOro oOMeEHa,
XEMOCHHTE3a, MHTO3a, Meio3a,

OIUIOJIOTBOPEHMSI, PA3BUTUSI U PA3MHOXKCHHS,
WHWBHUIYAIBHOTO  pa3BUTHS  OpraHu3Ma
(oHTOTEHE3a), OOpHOBI 3a CyIIECTBOBAHUE,
€CTeCTBEHHOTO OTOOpa, BHI000pA30BaHMS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpeie
oOUTaHMUS, BIUSHUS KOMIIOHEHTOB YKOCUCTEM,
AQHTPOIIOTEHHBIX HM3MEHEHUH B HJKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOpOTa BEIICCTB U
MpeBpalleHus SHeprun B ouocdepe;

- chopmupoBaTh  yMEHHS  NPUMEHATH
NOJyYeHHbIE  3HAaHWA Ui OOBSICHEHHS
OMOJIOTHYECKUX TIPOLECCOB W SBJICHUH, UIs
OPUHATHS ~ TMPAaKTUYECKHX  PEHICHUH B
MIOBCETHEBHOM JKM3HU C II€TbI0 OOecredeHus
0€30IIaCHOCTH CBOETO 3[0pOBbS M 3I0POBbS
OKpYXKAIOIUX JIF0AeH, COOIIOICHUS 3I0POBOTO
o0pa3za XU3HH, HOPM I'PAaMOTHOTO TMOBEICHHS
B OKpYKaroren PUPOTHON cpene;
MOHUMaHUE HEOOXOJUMOCTH HCIIOIb30BaHHS
JOCTH)KEHUM  COBpeMEHHOW Ouonoruu u




OMOTEXHOJIOT Ui A panuoHaIbHOTO
MpUPOAOIIOJIb30BaHUA; YMCHUEC HCIIOJIB30BAaTh
COOTBETCTBYIOLIHE apTryMEHTHI,
OMOJIOTUYECKYI0 TEXHOJIOTHI0 W CHMBOJIUKY
IUIL  TOKa3aTeIbCTBA POJICTBA OPraHU3MOB
Pa3HbIX CUCTECMATUYCCKUX I'pyIiIL;
B3aMMOCBA3HU OPraHu3MOB U CPEALI O6I/ITaHI/I$[;
€IMHCTBA YEIIOBEUECKUX Pac; HEOOXOAUMOCTH
310poBOoro  oOpa3za  JKW3HHM, COXPaHECHHS
pasHoOOpa3usi BUIOB U OJKOCHCTEM, Kak
YCIIOBUSL ~ COCYIICCTBOBAHHSI ~ NPUPOJBI |
YeJI0OBEUEeCTBa;

- chopmMupoBaTh YMEHHUS pemaTh
OuoJOTHYECKHe 3ajauu, COCTaBJISITh
TCHOTHUITMYCCKUE CXEMBI CKPCUTUBAHUS IS
pa3HBIX TUIIOB HACJIEIOBAHUS TPU3HAKOB Y
OPraHU3MOB, COCTAaBJISAITh CXEMBI IepeHOca
BEIIECTB W DHEPTrUM B DKOCHCTeMax (Iienu
MMATaHUS,  TUIIEBBIE  CETH),  BBISABIATH
MPUYNHHO-CIICJICTBEHHBIE  CBSI3M  MEXKIY
HCCIEAYeMBIMU OMOJIOTUYECKUMH OOBEKTaMU,
MpoIlecCaMH U SIBJICHUSIMU; JICNIaTh BBIBOJBI U
MPOTHO3bl HA  OCHOBAaHUM  MOJYYEHHBIX
pe3yNIbTaTOB;

- chopMUpOBaTH  YMCHHS  KPUTHYCCKU
OIleHUBAaTh HMHGPOPMANHNIO  OHOJIOTHYECKOTO
COJICP)KAHUS, BKJIIOYAIOIIYIO ICEBIOHAYIHbIC
3HAHHS U3 Pa3IMYHBIX UCTOYHUKOB (CPEICTBA
MaccoBOM MH(OPMAIMH, HAyIHO-TIONMY/IIPHbBIC
MaTepHajIbl), HHTEPIPETUPOBATH ITHYCCKUE
aCTIeKThl COBPEMEHHBIX HCCJICJIOBAHUU B
O1oJIOruH, MeIuLHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh TJI00ANBHBIE SKOJIOTMUCCKUE
po0JIeMBl COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO,
YMEHHUE OIICHMBATh O3THUYECKUE ACIHEKTHI
COBPEMEHHBIX HCCIICIOBAaHMK B  00JIaCTH
OMOTEXHOJIOTMH M T€HETHYECKHX TEXHOJIOI'Hi

(kIOHMpOBaHUE, UCKYCCTBEHHOE
OILJIOZIOTBOPEHHE, HAIPaBICHHOE HW3MCHEHHE
reHoma u co3/laHue TPAHCT€HHBIX
OpPraHu3MOB);

- copMHpOBaTH YMEHUS C03/1aBaTh
COOCTBCHHBIC  INUCHBMEHHBIE U  YCTHBIE
COOOIlEHHUsT Ha OCHOBE OHMOJIOIMYECKOM
WHPOpPMAIIMA W3 HECKOJBKUX HCTOYHHKOB,
IPaMOTHO HKCIIOJIb30BaTh TMOHSTHBIA armmapar
OHOJIOTHH;

- YMCHHUC BBIABUT'ATH THIIOTE3LI, ITPOBCPATH UX
OKCIICPUMCHTAJIbHBIMU CpcaACTBAMU,




bopmynupys LeNb UCCIJIEJOBAHMSI,
aQHAIM3UPOBATh TOJYYEHHBIE PE3YIbTaThl M
JIeNIaTh BBIBOJIBI;

- MPUHUMATH ydactue B Hay4HO-
HCCIIeA0BATEIbCKON paboTe 1Mo OHOJoTHH,
9KOJIOTHHM W MEIUIIMHE, TPOBOJAMMON Ha 0a3ze
IIKOJBHBIX HAYYHBIX OOIIECTB W ITYOJIUYHO
MPEACTABIIATh TIOJyYCHHBIE PE3yJbTaThl Ha
YYCHHUUECKUX KOH(PEPEHIUAX Pa3HOTO YPOBHS,

- chopMupoBaTh  YMEHHS  KPHUTHYECKH
OlICHMBaTh HH(pOpMalMIO OHOJIOTHYECKOTO
COJIEpKAaHUS, BKIIOYAIOUIYIO IICEBJIOHAYYHBIE
3HAHMS U3 Pa3IMYHBIX UCTOUYHUKOB (CpElCTBa
MaccoBOM MH(OpMaIMU, Hay4YHO-TIOMYJISIPHbIE
MaTepuaibl); UHTEPIPETUPOBATH ITHUYECKUE
aCrleKThl COBPEMEHHBIX MCCIEJIOBAHUNA B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

-  UWHTEPIPETHPOBATh OSTHUYCCKUE AaCIICKTHI
COBPEMEHHBIX HCCJICJIOBAaHUN B OHOJIOTHH,
MEJMINHE, OMOTEXHOJIOTHH, pPaccCMaTPUBATh
ro0abHBIE  DKOJIOTHYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, dbopmMupoBath 1o
OTHOIICHUIO K HUM COOCTBEHHYIO IO3UIIUIO,
YMEHHE OLEHUBATh ATHUYECKHE aACHEKTHI
COBPEMEHHBIX HCCIEIOBaHUN B o00iacTu
OMOTEXHOJOTHMH U T€HETUYECKUX TEXHOJIOTHIl

(KJIIOHMpOBaHUE, HCKYCCTBECHHOE
OIUIOJIOTBOPEHHE, HANPaBICHHOE W3MEHEHHE
reHoMa " CO3JIaHHE TPaHCTEHHBIX
OpraHU3MOB);

- chopMUpOBaTh YMCHHS C03/1aBaTh
COOCTBEHHBIC  NHCBMEHHBIE W YCTHBIC
COOOIIlEHHMs HAa OCHOBE OHOJIOrHYECKOU
nHQOPMALIMA M3 HECKOJBKMX HCTOYHHUKOB,
IPaMOTHO HCII0JIb30BAaTh MMOHATHHHBIN
armapat OMOJIOTHH

- chopMupoBaTh YMEHUS CO37aBaTh
COOCTBEHHBbIE  MHCbMEHHBIE U  YCTHBIE
COOOIllEHHUs Ha OCHOBE OHMOJIOTHMYECKOM
nHpOpPMAllUd M3 HECKOJNBKHX HCTOYHUKOB,
rPaMOTHO UCIOJIb30BaTh MOHSITHUHHBIN
anmapat OHOJIOTHH;

- YMETh BBIJBUTATh TUIOTE3bI, MPOBEPATH UX
JKCIIEPUMEHTAIbHBIMU CpelCcTBaMH,
bopmynupys esb uccIe0BaHus,
aHAJIM3UPOBATh TOJNYyYEHHBIC pE3YNIbTaThl U
JIeNaTh BBIBOJIBI;

- INpUHUMATDH y4qacCTue B HAay4YHO-
HCCIIeI0BATEIbCKOM pa60Te 1o OHOJIOTHH.




9KOJIOTHMHM MEIUIIMHE, TPOBOJAMMON Ha 0Oa3ze
IOKOJIBHBIX HAaYYHBIX O6H.I€CTB n HY6JII/I‘-IHO
NpCACTaBJIATL IMOJYUYCHHBIC PE3YyJIbTAaThl Ha
YYCHHUYCCKUX KOH(PEPEHIIMIX PA3HOTO YPOBHSI,

- BIAIETh CHUCTEMOM 3HAHHU 00 OCHOBHBIX
METO/JAaX HAay4YHOrO MO3HAHUS, UCIOIb3YEMBIX
B OHOJIOTMYECKUX MCCICIHOBAHUS KUBBIX

00BEKTOB " IKOCUCTEM (omucanwue,
W3MEpEeHHe,  MPOBEJEHUWE  HAOIIOACHUN);
CHOCO6aMI/I BBIJICJICHU S n OLICHKHN

AHTPOIIOTE€HHBIX U3MEHEHUI B IPUPOJIE;

- YMETh BBISBIISTH OTIUYUTEIbHBIC MPU3HAKU
KUBBIX CHCT€M, B TOM 4YHClI€ TpuOOB,
pacTeHuH, JKHBOTHEIX u JeJIOBEKa;
MPUCTIOCOOJIEHHOCTH BUIOB K Cpefie OOuTaHus,
a0OMOTHYECKNX W OHMOTHYECKHMX KOMIIOHEHTOB
OKOCHUCTEM, B3aWMOCBSI3€ii OpraHU3MOB B
COOOIIECTBAaX, AHTPOMOTEHHBIX H3MEHECHHH B
9KOCHCTEMAaX CBOCM MECTHOCTH;

- YMCTb BBIACIATH CYHICCTBCHHBIC ITPU3HAKN
OMOJIOTMYECKUX MPOLECCOB: OOMEHa BEIIECTB (
MeTabom3M), WHGOPMAIUK W TPEBPAIICHHS
SHEpruM, OpoKeHHus,  aBTOTPOGHOTO |

reTepoTpodHOro TUTIOB MUTaHUS,
(dboTOCHMHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
rameToreHesa, sMOpHuoreHesa,
MOCTAMOPHOHATBHOTO pa3BUTHS,

Pa3MHOXXEHUSI, WHIUBUIYAIbHOTO DPa3BUTHS
opranu3Ma (OHTOT€HE3a), B3aWMOJEUCTBUSA
IeHOB, TeTepPO3Kca; ACUCTBUIM HCKYCCTBEHHOTO
otOOpa, CTaOWIM3UPYIOIIETO, IBUXKYILIETO H
pa3phIBaOILIETO €CTECTBEHHOTO obopa,
AIJIONATPUYECKOT0 U CHUMIATPHUYECKOIo
BHUJI000PA30BaHUSA; BIMSHUS ABMKYIIUX CHII
SBOJNIIOIMK  HAa  TEHOMOHA  MOMYJSIINH;
MPUCTIOCOOIEHHOCTH OPraHu3MOB K Cpefie
obuTaHus, yepeoBaHUs HaIpaBlIeHUN
ABOJIIOIMH; KPYTrOBOPOTa BEIIECTB U MOTOKA
SHEPrUM B DKOCHUCTEMAX;

OO01mmue pe3yJbTarhbl:




B yacTu Tpy/10BOro BOCIUTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH
MacTepCcTBa TPYAOIIOOHE;

- TOTOBHOCTH K aKTUBHOW JESATEILHOCTH
TEXHOJOTMYECKON U COLIMATIBLHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh
WHUIUUPOBATH, TNIAHUPOBATH U
CaMOCTOSITEIIEHO BBITIOJIHATH TAKYIO
JEeSITEITbHOCTD;

- UHTEpEC K pa3IM4HbIM cepam
podecCHOHABHON IeATEITFHOCTH,
OBnajeHne yHUBEPCATHHBIMU YI€OHBIMH
MO3HABATEIBHBIMU JICHCTBUSMMU:

a) 0a30BbIe JIOTHYECKHeE /IeliCTBUS:

- CAaMOCTOSTENIBHO (hOPMYIUPOBATH U
aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WITH
OCHOBAHUS TSI CPABHECHHSI, KJTACCU(PUKAITUU U
000011IeHMS;

- OTIPEICIISATH 1IENU JIeATETLHOCTH, 3a7aBaTh
napaMeTpsl U KPUTSPUHN JOCTHKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B pacCMaTpPUBAEMBIX SIBJICHUSIX;

- BHOCUTBH KOPPEKTUBBI B I€ATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LENISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;
- pa3BHUBaTh KPEaTUBHOE MBIIIIJICHUE NTPU
PELIeHUH KU3HEHHBIX MPoOIeM

0) 0a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS
- BJIaJICTh HABBIKAMU y4EOHO-
KCCIIEIOBATEIBCKOM M IPOCKTHOM
NesITeNIbHOCTH, HaBbIKAMU pa3peIIeHUs
npooseM;

- BBIABIIATH IPUYMHHO-CJIEICTBEHHBIE CBS3H U
aKTyallu3UpOBaTh 3a/1a4y, BbIJIBUTaTh
TUIOTE3Y €€ PeIleHUs, HaXOAUTh apTyMEHTHI
JUIS TOKA3aTeNbCTBA CBOMX YTBEPKIACHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

- QaHATTU3UPOBATH MOJIyYECHHBIE B XOJI€
pelIeHus 3a/1a4 pe3yabTaThl, KPUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh MIEPEHOCHUTDH 3HAHUS B
MO3HABATENbHYIO M MPAKTUYECKYIO 00IacTH
KU3ZHEJEATEILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX O0IacTei;

- BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh
OpUTHHAIILHBIC TIOJIXO/IbI U PELICHHUS;

- CMIOCOOHOCTH UX MCTIOJIb30BAHMS B

OrneHKa «OTJIHYHO». 32 TIIyOOKOE U MOJTHOE
OBJIJICHUE COJECP)KaHUEM Y4eOHOTO
MaTepuaia, B KOTOPOM 0Oydaromuics
OPUCHTHUPYETCS, MOHATHIHBIM almapaToM,
AKIEHTOJIOTUYECKUM U OPPOITHIECKIM
MUHUMYyMaMH, 32 YMEHUE HAXOUTh U
UCII0JIL30BaTh WH(OPMAIIHIO.

Onenka «xopomo». Eciu oOyvaromuiics
TIOJTHO OCBOMJI YU€OHBIN MaTepual, BiIajeeT
MOHSITHIHBIM aIliapaToM, aKIEHTOJIOTHICCKIM
¥ 0p(hOIMHIECKUM MUHUMYMaMH,
OpUEHTHPYETCS B U3YYCHHOM MaTepuaie,
IPaMOTHO M3JIaraeT OTBET, HO B €ro (hopme
UMEIOTCS OT/IENIbHBIC HETOYHOCTH.

OrneHka «ya0BJIeTBOPUTENILHO». Eciin
oOyuaromuiicss oOHapyKUBaeT 3HAHUS U
MOHUMAHHUE TTOJIOKEHHOTO YIEOHOTO
MaTepuala, MOHITUIHHOTO arapara,
AKIEHTOJIOTUIECKOTO M Op(HOIMUIECKOTO
MUHHMYMOB, HO M3JIaraeT uX HEIMoJHO,
HETIOCIIeIOBATENBHO, JOMYCKAET HETOYHOCTH B
OTIpE/ICIICHUH TIOHATHH, HE yMeeT
JI0Ka3aTeIbHO 000CHOBATH CBOM CYXKICHUS.

Ol1ieHKa «HEeyI0BJIeTBOPUTEIbHO». Eciin
oOyuaronuiicss UMeeT pa3po3HEHHEIE,
OeccrucTeMHbIEC 3HAHUS, HE YMEET BBIJICISTh
[JIaBHOE M BTOPOCTENEHHOE, I0IyCKaeT
OLINOKYU B ONIpeACTICHUH MOHSATUH, HCKaXKAET
UX CMBICII, OECTIOPSIOUHO U HEYBEPEHHO
u3JaraetT MaTepua.
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II03HABATEILHOW U COLMAIbHOW IPAKTUKE

B o0siacTH HEHHOCTH O3HAHMS:

- cpopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIEI'O COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH M OOIIECTBEHHOW MMPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B
MOJIMKYJIbTYPHOM MUDE;

- COBEpPUICHCTBOBAHHUE SI3bIKOBOM U
YUTATEIBCKON KYJIBTYPHI KaK CpeICcTBa
B3aUMOJICHCTBUS MEKTy JIOJJbMU U TIO3HAHUS
MHUpa;

- OCO3HAHME [ICHHOCTH Hay4YHOU
NEeSITETFHOCTH, TOTOBHOCTD OCYIIECTBIISATH
MIPOEKTHYIO U HCCIIEA0BATEIbCKYIO
JESITeIbHOCTh HHIUBUAYATBHO U B TPYIITIE;
OgiaieHHe YHMBEPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJILHBIMH el CTBUSIMU:

B) padora ¢ undgopmaiueii;

- BJIAJICTh HABBIKAMH ITOJTYdeHUS WHPOPMAITUH
13 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYHIECTBIIATDH MOUCK,
aHaJIu3, CUCTEMAaTH3aIUI0 U UHTEPIPETALUIO
nH(pOpMaIIUK Pa3TUIHBIX BUIOB U GOPM
MIpe/ICTaBJICHMUS;

- CO3/IaBaTh TEKCTHI B Pa3IMYHBIX (JopMaTax ¢
y4eToM Ha3zHaueHUs WH(OPMaLIMU U LIeTIEeBOM
ayIUTOPHUH, BEIOUpast ONTUMATIBHYIO (GOpMY
MIpe/ICTaBJICHHS U BU3yaIU3aluy;

- OLIEHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh
nH(pOpMalKHY, €€ COOTBETCTBUE IIPABOBBIM U
MOPAaJIbHO- ATHUYECKUM HOpMaM;

- HCTI0JIb30BaTh CPeICTBAa MH(OPMALIMOHHBIX
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33724 C COOI0ICHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MMacHOCTH, THTUEHBI, PECypCcoCcCOepeKeHNUs,
MIPABOBBIX U STHUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUSA U
3a1uThl HHQOPMaLUU, HHPOPMAITHOHHOM
0€30MMacCHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITENIBHOCTU U CAMOOTIPEIEICHUIO;

- OBIIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEIOBATENBCKOM, IPOEKTHON U
COLIMAIBHON JIEATEIbHOCTH;

OBi1ajieHHe YHUBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU J1efiCTBUSIMH:

0) COBMeCTHas JIeSITeJIbHOCTh:

- MIOHUMATh U UCTOJIb30BATh NPEUMYIIECTBA
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KOMaH/IHOW ¥ MHJMBHIyaIbHOI paboThI;

- IPUHUMATh LIEJIU COBMECTHOM JEATENBHOCTH,
OpPraHU30BbIBATH U KOOPAMHUPOBATH JENCTBUS
110 €€ JOCTUKEHHUIO: COCTaBJIATh IJIaH
JNEUCTBUN, paCIPENEATh PO C YYETOM
MHEHUH Y4aCTHUKOB 00CYX/1aTh PE3YyIbTaThl
COBECTHOMU paboTHI;

- KOOPJIMHUPOBATH U BBINIOJIHATH paboTy B
YCIIOBHUSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOJCHCTBUS;

- OCYUIIECTBJIATH NO3UTUBHOE CTPATErNUYECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYalLIUSIX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHUe, ObITh
WHUIIMATUBHBIM

OgiajeHHe YHUBePCAJIbHBIMH
peryJATUBHBIMHU AeHCTBUSMMU

') NPUHATHE ce0s M APYTHUX JIo/eii:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX
JIFOJIEN TIPU aHAJIU3€E PE3YJIbTAaTOB
NesITeNIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO JPYTUX
JIFO/IeH Ha OITNOKH,

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C
MTO3ULIMH IPYrOro YeJloBeKa

B o0J1acT 3K0J1I0rH4€CKOTr0 BOCIIUTAHMS

- copMHUPOBATH SKOJOTUUECKON KYJIbTYpHI,
ITOHUMAaHHE BIIUSIHUS COLIMATIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COIMATILHOM CpPEJbl, 0CO3HAHUS
rJ100aJIBFHOTO XapaKTepa 3KOJIOTUYECKUX
npooseM;

- IUIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUI B
OKpYXalollel cpeie Ha OCHOBE 3HaHUs Leneil
YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA;
AKTUBHOE HENPUITHUE IEUCTBUM, IPUHOCAIINX
Bpe/l OKpYXarolen cpene;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPHUITHBIE
9KOJIOTUYECKHE MOCIEACTBUS
MpeANPUHUMAEMBIX JEHCTBUMN, IPEeIOTBpallas
UX;

- paclIMpeHue OnbITa AESTEIbHOCTH
9KOJIOTMYECKOMN HalpaBICHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4e€OHO-
HCCIIEIOBATENBCKOM, IPOEKTHON U
COLIMAIIBHON JEATEIBHOCTH
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1. PACIPEAEJTEHUE ONIEHUBAHUA PE3YJIBTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 11O DJIEMEHTAM 3AHUM 1 YMEHUIA

Conep:kanue Kypca

®DopMa KOHTPOJIA

Koasbl
pe3yJbTaToB
OCBOEHHUS

Texkymmii KOHTPOJIb

PA3JIEJI 1. Kierka — cTpyKTYpHO-(pYHKIMOHAJIBbHAS eJUHULA 'KUBOT'0

Tema 1.1. buojiorusi kak Hayka VYCTHBIN OTBET; OK 02
BBITIOJTHEHHE TECTOBBIX
3a/IaHHMN.
Tema 1.2. O0masi XapaKTepUCTUKA KU3HM | Y CTHBIN OTBET; OK 02
BBITIOJTHEHHE TECTOBBIX
3a/IaHH. .
Tema 1.3. buoJjiornuecku BakHble OrnopHbIif KOHCTIEKT, OK 01
XHUMHYECKH COeINHEHHUS BBIIIOJTHEHHE TECTOBEBIX OK 02
3aJaHUM. OK 04
Tema 1.4. CtpykTypHO-pyHkuuonanasHnasi | JlaboparopHnas padora. OK 01
OpPraHu3alus KJIeTOK CpaBHHUTENbHAS TaOIUIIA, OK 02
YCTHBIM OTBET OK 04
Tema 1.5. CTpykTypHO-GpyHKUHMOHANBbHBIE | OIOPHBIN KOHCIIEKT, OK 01
(¢akTOopbI HACIEACTBEHHOCTH BBITTOJTHEHUE TECTOBBIX OK 02
3aJaHuH.
Tema 1.6. IIpoueccbl MATPUYHOIO cUHTe3a | PelieHne npakTuyeckux OK 01
3a;ad. OK 02
Tema 1.7. HekJieTouHble ()OPMBI KU3HH VYCTHBIN OTBET. OK 02
OK 04
Tema 1.8. O0OMeH BenecTB U VY CTHBIN OTBET; penieHue OK 02
npeBpalleHne JHEPTruM B KJIeTKe MIPaKTUYECKUX 3a]a4
CpaBHuTenbHas TabuIa
Tema 1.9. )Ku3HeHHbIH UK KJIETKHU. KonTpons npu pabore B OK 02
MuTo3. Meiio3 napax; CpaBHUTEIbHASA OK 04
Ta0IMIIA,
Pa3nen 2. Ctpoenune u QyHKUIMH OPraHu3Ma
Tema 2.1. CTpoeHue opranmzma VYCTHBIN OTBET; pelieHue OK 02
MPAKTUYECKUX 3a]1a4, OK 04
BBITIOJTHEHHE TECTOBBIX
3aJaHUH.
Tema 2.2 Y CTHEIN OTBET; OK 02
®opMbI pa3MHOKEHUS] OPTraHU3MOB BBITIOJTHEHHE TECTOBBIX
3aJ[aHUN.
Tema 2.3. CpaBHuTenbHas Tabnuua, OK 02
OHTOreHes :KMBOTHBIX M YeJI0BEKA peLICHUE TIPAKTUYECKUX OK 04
3a1a4
Tema 2.4. OnopHBIi KOHCIEKT, OK 02
OnTorenes pacrenuit YCTHBIM OTBET OK 04
Tema 2.5. VCTHEIN OTBET; OK 02

OCHOBHbIE OHSTHS I'€eHETHKH

BBITIOJTHCHHUEC TCCTOBBIX
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3aJ1aHUH.

Tema 2.6. VY CTHBIN OTBET; pellIeHNE OK 02
3aKOHOMEPHOCTH HACJIe10BAHUS IIPAaKTUYECKUX 3aJaHUN, OK 04
BBITIOJTHEHHE TECTOBBIX
3a/IaHHM.
Tema 2.7. VYcTHBIN OTBET; pelieHne OK 01
B3aumopneiicTBue reHoB IIPaKTUYECKUX 3aJJaHUN, OK 02
BBITIOJTHEHHE TECTOBBIX
3a/IaHHM.
Tema 2.8. Pemenune npakrnueckux OK 01
crenuajJbHoe HACIeJ0OBaHUe 3a1aHUI OK 02
NPU3HAKOB
Tema 2.9. VYcTHBIN OTBET; pelieHne OK 01
I'eneTnka moJsia MIPaKTUYECKUX 3aJaHUI OK 02
Tema 2.10. I'eneTnka yesi0BeKa Y CTHBIN OTBET; pelIEHUE OK 01
MIPaKTUYECKUX 3aJJaHUN, OK 02
BBITIOJTHEHUE TECTOBBIX
3aJaHUM.
Tema 2.11. VYCTHBIN OTBET; penieHue OK 01
3aKOHOMEPHOCTH M3MEHYHMBOCTH MIPaKTUYECKUX 3aJJaHUN, OK 02
BBITIOJTHEHHE TECTOBBIX
3aJaHuH.
Tema 2.12. CesieKuiusi OpraHu3mMoB VYCTHBIN OTBET; penieHue OK 01
CUTYallHUOHHBIX 3a7a4 OK 02
OK 04
Pasznea 3. Teopusi 3BoIIOLIMHA
Tema 3.1. UcTopusi 3BOJIIOIIMOHHOT0 VY CTHBIN OTBET HA BONPOCHI; OK 02
YYeHust pelIeHne TPAaKTUYECKUX OK 04
3a/1a4y
Tema 3.2. Mukpo3BoJIIOIHS CpaBHuTenbHas Tabnu1Ia, OK 02
pelIeHUE TPAKTUYECKUX
3a/1a4y
Tema 3.3. Makpo3BoJIIonust VY CTHBIN OTBET; penieHue OK 02
CUTYAIIMOHHBIX 33]1a4;
Tema 3.4. Bo3HNKHOBEHHE U Pa3BUTHE OnopHbIil KOHCIIEKT, OK 02
JKM3HHU Ha 3emJie BBINOJIHEHUE TECTOBBIX OK 04
3a/IaHUM.
Tema 3.5. IIpoucxoxkaenue 4ejioBeKa - CpaBHuTenbHas Ta0NUIIA, OK 02
aHTPONOreHe3 BBINOJIHEHUE TECTOBBIX OK 04
3aJlaHU
Pasnen 4. Dxonorus
Tema 4.1. Ixosoruveckue paxkropsl u OnopHBIi KOHCIEKT, OK 02
cpeabl XKU3HU Pewrenne npakrruueckux OK 07
3aJlaHU
Tema 4.2. I[lonyasuus, cood1ecTBa, OnopHbIif KOHCTIEKT, OK 01
IKOCUCTEMBbI BBINOJIHEHUE TECTOBBIX OK 02
3a/IaHUi. OK 07
Tema 4.3. buocdepa-riodaabHas OnopHBIi KOHCIEKT, OK 01
JIKO0JOrMYECKas CUCTeMa BBINOJIHEHUE TECTOBBIX OK 02
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3a/1aHui. OK 07

Tema 4.4. Biausinue Pemenne npakrudeckux OK 01
AHTPOINOTeHHBIX (PAKTOPOB Ha Ouochepy 3a1aHU I OK 02
OK 04

OK 07

Tema 4.5. Bausinue counajabHO- Pemenne npaktuueckux OK 02
IKO0JOTHYeCKHX (PAaKTOPOB HA 310POBbE 3aJaHui OK 04
yeJi0BeKa OK 07

Pa3pnen S. buorexnosorus
Tema 5.1. BUOTEXHOJI0TUSA B JKM3HHU Pedepar OK 01
KaXKI0I0 OK 02
OK 04
IIpoMeKyTOYHBII KOHTPOJIb

JK3aMeH VY CTHBIN OTBET Ha BONPOCHI,; OK 01
pelLlIeHne IPaKTUIYECKUX OK 02
3a/1a4 OK 04
OK 07
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IV. METOJUYECKHE MATEPHAJIBI JIJISI OIEHKHA 3HAHWI, YMEHUI
4.1. OueHo4HbIe CpeacTBa, IPUMEHsieMble /15l TEKYIIero KOHTPOJIs.

[Ipumeps! npakTHyecKuX (CUTYallMOHHBIX) 3a7a4

Tema «OOMeH BelIeCTB U MPEBPAIICHUE SHEPTHH B KICTKE».

Llens:  HayuuTbCs  OPUMEHATh  TEOPETHMUECKHME  3HAHUS  (KCHOJIb30BAaTh  MPUHLUI
KOMIUIEMEHTApHOCTH M TpaBwio Yapradda) mis pemenus 3amad no teme «HykinenHoBwie
KHCJIOTBI», MOJEIHPOBATH IPOIECC Iepenadn HacleJACTBEHHOW uH(popmanuu, (OopMHpPOBATH
YMEHHE CPaBHUBATh U aHAJIM3UPOBATb.

O6opynoBaHue: CIipaBOYHbIE JaHHBIC.

CripaBouHbI€ TaHHbIE:

- OTHOCHTEIIbHASI MOJIEKYJISIpHAs Macca OJIHOTO HYKJIEOTH 1a TpuHUMaeTcs 3a 345 r/mMoJib

- MOJIEKYJIsIpHast Macca 0HOH aMHHOKUCIOTH — 110-120 r/MoItb

- paccTosiHue MEXIy Hykieotunamu B 1enu Mosekyasl JIHK (= mmnHa omHOTO
Hykieotuaa) - 0, 34 um

- KOMIIJIEMEHTApHOCTh HYKJIeoTH10B: A=T; I'=1]

- npasuiia Yapraddoa:
2(A)=2(T)
() = >(1)

2(AFT) =3 (T+10)

D - 3HaK CyMMBI

- nern JIHK ynepxkuBaroTcss BOJOPOJHBIMU CBSI3SIMH, KOTOpPBIE OOpa3ylOTCSd MEXIY
KOMITJIEMEHTapHBIMU A30THCTHIMU OCHOBAHHSIMH: aJ€HUH C TUMHUHOM COEAUHSIOTCS JBYMS
BOJIOPOJIHBIMHU CBA3SIMU, a TYaHUH C LIUTO3UHOM - TPEMHI.

Ipumep Nel. Ha d¢parmente omvoit wHutw JIHK HykiaeoTwabl pacmojioKeHBI B
nocnegoBarenbHocTu: A-A-I'-T-I-T-A-1{-I"-T-A-T.

Omnpenenure MPOICHTHOE COJCP)KaHUE BCEX HYKJIICOTHIOB B 3TOM I'€HE U €r0 JUTHHY.

Pemenne:

1) mocTpariBaeM BTOPYIO HUTH (110 MPUHIIMITY KOMITJIEMEHTAPHOCTH )
A-A-T-T-II-T-A-L-I'-T-A-T

T-T-II-A-T"-A-T-T'-1I-A-T-A

2) Y (A +T+U+)= 24, u3 vux Y (A) =8 =>(T)

24 — 100%

8 —x % orcroma: x = 33,4%

3) > (A +T++D)= 24, w3 vux Y (I') =4 => (L)

24 — 100%

4 —x% otcroma: x = 16,6%

4) monexyna JIHK nByrenouyednas, mosToMy AjMHa TeHA paBHA JUTMHE OAHOM temnu: 12 « 0,34
4,08 (aM)

Tema: «CpaBHHUTeIbHOE  ONHMCAHUE  €CTECTBEHHBIX  MNPHUPOAHBIX  CHCTEM H
arpo3KoOCUCTEMBI».

Ilenp: HayuuTbCS CpaBHHMBATh U ONHCHIBATH E€CTECTBEHHBIE MPUPOTHBIE CUCTEMBI U
arpod’KOCUCTEMBIL.

Xoxa paboThl.

1. N3y4unTh npeanokeHHbIN K MPaKTUYECKOi paboTe TeOpeTUYECKUil MaTepHall.

2. BrInoIHUTE MpaKkTUYECKOe 3a/1aHre M COCTaBBTE OTUET MO MPEJII0KEHHOMY TUIaHY.

3. CopnepxaHue oT4eTa.

CpaBHI/ITe 1 OIIMIIUTE CCTCCTBCHHBIC DKOCUCTEMBI U arpO3KOCUCTEMEI, BBITIOJITHUB 3a1aHUA.
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1) daiite onpeneneHuss IpUPOJIHBIM U aHTPOIIOTEHHBIM AKOCUCTEMAM.
2) 3arnosHuTe TaOIHILY:

JIBHKyIIHE CUJIBI [Ipuponnas 3xocucrema Arposkocucrema
(yyr) (xapTodenbHOE MOJIE)

EcrectBennsiii 0T60p

HckyccTBeHHBIH 0TOOD

Bunosoii coctas

[IpoyKTUBHOCTH

Hannume B wmensx mnuraHus
PO TylIEHTOB(TIIEPEUUCIUTh)

Hannume B wmensx mnuraHus
KOHCYMEHTOB (TIepe4HCIIUTh)

Hannune B nemnsax ITUTaHuA
peaylEeHTOB(IMEPEYUCITUTh)

OCHOBHOM HCTOYHHMK SHEPIHH
— Connne

[Ipumeprr  3KOCHCTEM  CBOEH
MECTHOCTHU

[Ipumeps! nenei nuTaHus

CpaBHHTE BUIOBOE pa3HOOOpa3re OPraHu3MoOB JIyra U moJjsi. Yem oHO OyzeT oTindaThes?

3) Kak mnpoucxoguT cMmeHa pacTUTENLHOTO TOKpOBa B €CTECTBEHHBIX OJKOCHCTEMax U
arpo’kocucremax?

4) CpaBHHUTE U ONUIINTE UCTOYHUKU DHEPTUU, XapaKTepHBIEC IS €CTECTBEHHOW IKOCUCTEMBI U
arpo3’KOCUCTEMBI.

5) BaxHBIM CBOWCTBOM COOOIIECTBA SBJISICTCS YCTOWYMBOCTh. CpaBHHUTE €CTECTBEHHBIC
HKOCUCTEMBI 1 arpOKOCUCTEMbI Ha YCTOWYNBOCTb.

6) Kakoii oTOOp AEHWCTBYeT B E€CTECTBEHHOW JKOCHCTEME M B arposkocucreme? K uemy
MIPUBOJIUT AaHHBIN OTOOP B arposkocucTeme?

7) B uem nmpeumMyIiecTBO arpoueHo30B Mepes eCTECTBEHHBIMU SKOCUCTEMaMU?

CnenaiiTe BBIBOJI O CXOJICTBE U PA3IMUUU IPUPOTHBIX SKOCUCTEM U arpOdIKOCUCTEM

Teopernyeckue cBeieHUs.
BHepBLIe TepMuH "Oxocuctema" Obul mpemsiokeH B 1935 romy aHriamiickum sKoiorom A.
Tencnu. DxocucremMa — 3TO OCHOBHAsi CTPYKTYpHasi €IMHHULIA 3KOJIOTHH,
IOpECTaBiIsieT cOOON eQMHBIN MPUPOIHBIA WM MPUPOIHO-aHTPONOTESHHBIN
KOMILIEKC, 00pa30BaHHBIN KUBBIMU OpPTaHU3MaMH M Cpelod uX oOUTaHus, B
KOTOPOM JKMBBIE M KOCHBIE SKOJOTHMUECKHE KOMIIOHEHTHI, OOBEAUHEHBI
MPUYUHHO-CIIEJICTBEHHBIMH CBS35IMH, OOMEHOM BEILIECTB M pacrpeaeieHueM
MOTOKA SHEPTUH. DKOCUCTEMBI OU€Hb Pa3HOOOPA3HEI.
[Ipupoanbie (ecTeCTBEHHBIE) IKOCUCTEMBI — 3TO TAKUE IKOCHCTEMBI,
; B KOTOPBHIX OHMOJOTHMYECKUU KpPYroBOPOT IMpOTEKaeT 0e3 MpSIMOTO Yy4acThs
A. Tewcnu YCIOBCKaA.
AHTpOTIOTEeHHBIE (MCKYCCTBEHHBIE) DKOCHUCTEMBI - 3KOCHUCTEMBI, CO3/IaHHBIC
YeJI0BEKOM, KOTOPBIE CIIOCOOHBI CYIIECTBOBATH TOIBKO MPH MOJICPIKKE YeTOBEKa.
EcTecTBeHHBIE = OKOCHUCTEMBI  OTIMYAIOTCS  3HAYUTENBHBIM  BHJOBBIM  Pa3sHOOOpaszueM,
CYIIECTBYIOT JJIMTEIBHOE BPEMs, OHHM CIIOCOOHBI K CaMOpPETyIsAlud, OO0NaNaloT OO0NbIION
CTaOMIBHOCTBIO, ycTOWYMBOCThIO. Co37MaHHAasi B HUX OuWoMacca W THUTAaTeIbHBIC BEIECTBa
OCTaIOTCS U UCTIONB3YIOTCS B TIpe/esiax OMOIIeHO30B, 00oTaIas X pecypchl.
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HckyccTBEeHHBIE SKOCHCTEMBI — arpoleHO3bl (TOJs MIISHUIbl, KapTodens, Oropoisl,
(depMBI C IpUIETAIOIUMHU MACTOMIAMH, PIOOBOIHBIE MPY/IBbl U JIp.) COCTABISIOT HEOOJBIIYIO
4acTb MOBEPXHOCTH CYIIH, HO AAt0T 0K0s10 90% nuILeBoi 3HEPTUH.

Pa3BuTne cenbCcKOTO XO34HCTBA C JPEBHUX BPEMEH COIMPOBOXKAAJIOCH MOJIHBIM YHUYTOKECHHUEM
pPacTUTENILHOTO MOKPOBA Ha 3HAYMTEIBHBIX IUIOLIAIAX ISl TOTO, YTOOBI OCBOOOIUTH MECTO IS
HEOOJIBIIOr0 KOJIMYECTBA OTOOPAHHBIX YETIOBEKOM BHJIOB, HAM0O0JIEE IPUTOTHBIX [T TUTAHUS.
OpHako TepBOHAYAJIBHO JISATENPHOCTh UEIOBEKAa B  CEIIbCKOXO3SHCTBEHHOM OOIIECTBE
BITMCBIBATACh B OMOXMMHUYECKUN KPYTOBOPOT M HE M3MEHsIAa MPUTOKA SHEpruu B Omocdepe. B
COBPEMEHHOM  CEJIbCKOXO3SICTBEHHOM IIPOM3BOJICTBE PE3KO  BO3POCIO  HCIOJIH30BAHUE
CHHTE3MPOBAHHOW YHEPTUU MPU MEXAaHUYECKOH 00pabOTKe 3eMJIH, NCTIOIb30BAHUH YI0OpEHHUN 1
MECTULUAOB. DTO HapymaeT oOLIuil SHepreTuYeckuii OanaHc Ouochepsl, 4TO MOKET MPUBECTHU K
HETPeICKa3yeMbIM TIOCIIEICTBHSIM.

ArposkocucteMa (OT rped. agros — ToJie) — OMOTUYECKOe COOOIIEeCTBO, CO3/IaHHOE U
PETYISIpHO TOAJCPKMBAEMOE YEIIOBEKOM C IEJIbI0 TOJYYEHHS CelIbCKOXO3SHCTBEHHOM
npoaykuuu. OOBIYHO BKIJIIOYAET COBOKYITHOCTh OpraHHW3MOB, OOUTAIONIMX Ha 3eMIIIX
CeNTbXO03IOJIb30BAHMS.

K arposkocucremaM OTHOCSAT TOJs, Caabl, OTOPOJbI, BHHOTPATHHUKH, KpYITHBIC
KMBOTHOBOTYECKHE KOMIUIEKCHI C IPUJICTAIOIINMH NCKYCCTBEHHBIMU MTACTONTIIAMH.
XapakTepHasi 0COOEHHOCTh arpO3KOCUCTEM — Majasi SKOJIOTHYeCKasi HaJle)KHOCTh, HO BBICOKAS
YPOKaHOCTh OJHOTO (HECKOJIbKHX) BHJIOB WJIM COPTOB KYJIbTHBHPYEMBIX PACTECHHH WIN
KUBOTHBIX. [ JTaBHOE MX OTJIMYHME OT €CTECTBEHHBIX JKOCHUCTEM — YIPOIICHHAs CTPYKTypa U
00eIHEHHBIN BUIOBOM COCTAaB.

Aeposkocucmemvbl OMAUUAIOMCSL OM €CMECMBEHHBIX IKOCUCTEM PAOOM OCOOEHHOCTEMH:
1. Pa3zHOOOpa3ue KMBBIX OPraHM3MOB B HHUX PE3KO CHIXEHO JUIsl MOJYYEHUS MaKCHMAaJbHO
BBICOKOU MTPOTYKIINH.

Ha prxaHOM WiIN NIIEHWYHOM I10JI€ KPOME 3J1aKOBOM MOHOKYJIBTYpPhl MOKHO BCTPETHTH pa3Be
YTO HECKOJIBKO BHUAOB COpHAKOB. Ha ecrtecTBeHHOM Iyry Ouosiorndeckoe pazHooOpasue
3HAYUTENIBHO BBIIIE, HO OMOJIOTHYECKAs NMPOJYKTUBHOCTh BO MHOTO pa3 YCTYHAaeT 3aCEIHHOMY
TOJIIO.

HckyccTBeHHast peryisiiusl YUCIEHHOCTU BpeauTened — 1o OoJblled 4acT HeoO0XO0AuMoe
yCIOBHE NOJJIEpKaHUs arpo3kocucreM. [lo3ToMy B  CelbCKOXO3AHCTBEHHOH IpPaKTHKE
IPUMEHSIOT MOUIHBIE CpPEACTBAa MOJABJICHUS  UYUCIEHHOCTH  HEXKENaTEeNIbHBIX  BHUJIOB!
AOXUMMKAThI, TepOuLUAbl U T. J. DKOJOTMYECKHUE MOCIEACTBUS ITUX AECHCTBUM NPHUBOJAT,
OJIHAaKO, K psAy HeKenaTesbHbIX 3(p(HEeKToB, KpoMe TeX, sl KOTOPBIX OHU IPUMEHSIOTCSL.

2. Buapl cenbCKOXO3SIMCTBEHHBIX PACTEHUM M JKMBOTHBIX B arposKocHcTeMax IOJy4YeHbl B
pe3yibTare JAeHCTBHS UCKYCCTBEHHOIO, @ HE €CTECTBEHHOr0 0TOOpa, U HE MOTYT BBIJEPKUBATh
60pb0y 3a CyIIecTBOBAaHUE C IMKUMU BUJIaMH 0€3 MOJJIEP’KKU YeI0BEeKa.

B pe3ynbraTte NpOUCXOAUT PE3KOE CYKEHHE TI'eHETHYeCKOM 0a3bl CeIbCKOX03SHCTBEHHBIX
KyJIbTYp, KOTOpble KpaiHE 4YYyBCTBUTEIbHbl K MAacCOBOMY pa3MHOXKEHUIO BpenuTeneil u
0O0JIE3HSAM.

3. ArposkocucTeMbl 0oJjie€ OTKPBITBI, U3 HHUX BELIECTBO U 3HEPIUs M3bIMAIOTCS C YPOXKAEM,
’KMBOTHOBOYECKON MPOIYKIIMEH, a TAaKXKe B pe3yJIbTaTe pa3pyleHHs OYB.

B ecrecTBeHHbIX OHWOLIEHO3aX TMEpBUYHAs NPOAYKIMS pPacTeHUH moTpedisiercs B
MHOTOYHCIIEHHBIX IIeNAX IUTaHUS W BHOBb BO3BPAIIAETCS B CHUCTEMY OHOJOIHYECKOTO
KPYroBOpOTa B BUJIE YIJIEKUCIIOTO T'a3a, BOJIbI U 3JIEMEHTOB MUHEPAIILHOTO MUTAHHUS.

B cBsBM ¢ TOCTOSIHHBIM  M3BIATHEM YpOkas U  HapylUIeHHEM  IPOIECCOB
OYBOOOpa30BaHUA, NPU UIUTEIHHOM BBIPAIIMBAaHUM MOHOKYJBTYPHI Ha KYJIbTYPHBIX 3€MIISX
MOCTENEHHO MPOUCXOJUT CHIDKEHHE IUIOJ0opoust NoyB. JlaHHOE TMOJIOKEHHE B OSKOJIOTUHU
Ha3bIBACTCS 3AKOHOM Y0Obl8aiouje2o nio0opoous.

Takum o0pazom, A pacyEeTIMBOIO M PALMOHAIBHOTO BEAEHUS CEIbCKOTO XO3sicTBa
HEOO0XO/MMO YUUTHIBaTh O0€AHEHUE MOYBEHHBIX PECYpPCOB M COXPAHATH IJIOJOPOAUE HOYB C
MOMOIIIBIO YAYYIIEHHON arpoTeXHUKH, PallMOHAIBHOTO CeBOOOOPOTa U APYrUX MIPHUEMOB.
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CMeHa pacTUTENBHOIO IIOKPOBA B arpo’KOCUCTEMAX IIPOUCXOJUT HE ECTECTBEHHBIM ITyTEM, a 110
BOJIE UEJIOBEKA, YTO HE BCEI/la XOPOLIO OTPaKaeTcs Ha KAUECTBE BXOAIINX B Hee aONOTHYECKUX
¢baxTopoB. OCOOEHHO 3TO KacaeTcsi HOYBEHHOTO TIJI0IOPOIHSL.

I nasnoe omauyue arpodKOCUCTEMBI OT HPUPOJHBIX DKOCUCTEM — HOJVYEHUe
OONONHUMENbHOU IHepeUul I HOPMAITBHOTO (DYHKIIMOHUPOBAHHUSL.

Jly1g ecTeCTBEHHOTO OMOLIEH03a €AMHCTBEHHBIM UCTOYHUKOM SHEPIru sBisiercss COoHIIE.

[Ton nomoTHUTENBHOM MOHUMAETCS JIFOOOHW THUIT SHEPTUU, IPUBHOCUMOM B arpodKOCUCTEMBI. DTO
MOKET OBITh MYCKYJbHAs CHJIa YEJOBEKA WM JKUBOTHBIX, PA3JIMYHBIC BUIBI TOPIOYETO IS
pabOTBl  CENBCKOXO3SHUCTBEHHBIX  MAIIWH,  YAOOpPEHHS,  TECTHIHIBL,  SJOXHUMHKATHI,
JIOTIOJTHUTEIBHOE OCBEUICHHE U T. A. B MOHATHE «JIOTOJHUTENbHAS SHEPTUs» BXOIAT TaKkKe
HOBBIE TOPOJbl JIOMAIIHUX HUBOTHBIX M COpPTa KYJbTYPHBIX pAcCTEHHM, BHEApSEMBbIE B
CTPYKTYpY arpO3KOCUCTEM.

Crnenyer OTMETUTb, YTO arpodKOCUCTEMBI — KpailHe HeycToWuuBble coobmiecTtBa. OHU

HE CIOCOOHBI K CAMOBOCCTAHOBJIEHUIO M CaMOPETyJIMPOBAHUIO, MOJABEPKEHBI YrpO3€e rHOeIn OT
MacCOBOTO Pa3MHOKEHHUS BpEIUTENCH HiIh O0JIe3HEH.
[IprurHa HECTaOUILHOCTU COCTOUT B TOM, YTO arpoI€HO3bI CIAraloTcsi OAHUM (MOHOKYJIBTYPHI)
WM pexxe MakcuMyM 2—-3 Bujamu. MiMeHHO nosToMy srobast 00s1e3Hb, 110001 BpeAUTENb MOKET
YHUUYTOXXHUTh arporieHo3. O/HaKo YeJOBEK CO3HATENbHO HJET Ha YIPOIIEHUE CTPYKTYpPbI
arporieHo3a, 4TtoObl MOJYyYUTh MAKCHUMAaJIbHBIM BBIXOJ MNPOAYKLUHH. ATrpOLIEHO3bl B TOpasJio
OOJbIIEH CTENEeHH, YeM €CTECTBEHHBbIE IIEHO3bI (Jec, JIyr, MacTOMINa), MOABEPKEHbI IPO3UH,
BBIIIENIAYMBAHNIO, 3aCOJICHHIO U HAIIECTBHIO BpeauTesnei. be3 yyacTust yenoBeka arpolieHO3bl
3€PHOBBIX M OBOIIHBIX KYJBTYp CYIIECTBYIOT He Ooyiee rojia, STOIAHBIX pacTeHHid — 34,
TI0J0BBIX KynbTyp — 20—30 neT. 3aTeM OHM pacmagaroTcs MK OTMUPAIOT.

Ipeumywecmeom azcpoyeno3o8 TIepel E€CTECTBEHHBIMU JKOCHCTEMaMHU  SIBIISETCS
MIPOM3BOJICTBO HEOOXOAMMBIX Ui YeJIOBEKAa MPOJYKTOB MHUTAHUA W OOJbIIME BO3MOXKHOCTH
YBEJIMYEHUS! MPOAYKTUBHOCTU. OIHAKO OHU pPeajn3yloTCsl TOJBKO MPU MOCTOSHHOM 3a00Te O
IJI0JIOPOJIMU 3€MJTH, OOECTIeUeHUN PAaCcCTEHUH BIaroi, oxpaHe KyJbTypHBIX MOMYJISIIHMA, COPTOB U
MOPOJT PACTCHU M >KMBOTHBIX OT HEOJIATOMPHATHBIX BO3JECHCTBUA €CTECTBEHHOW (IIOpHI, U
(dhayHbI.

Bce nckyccTBeHHO co37aBaeMble B CEIbCKOXO3SHCTBEHHON MPAKTUKE arpodKOCHUCTEMBbI IMOJIEH,
CaJIoB, MacTOMIIHBIX JIyTOB, OrOPOJIOB, TEIUIMI] MPEACTaBISAIOT cO00il cucmemsl, cneyuanroHo
noooepaicugaemvle Yen08eKOoM.

B orHOmenun k cooOmiecTBaM, CKIAAbIBAIOIIMMCSA B arpo’KOCHUCTEMax, MOCTENEHHO
MEHSIOTCS AaKUEHThl B CBA3M C OOUIMM pa3BUTHUEM OKOJOrMuYecKkux 3HaHud. Ha cmeny
Mpe/CcTaBiIeHUsIM 00 OOPBIBOYHOCTH, OCKOJIOUHOCTH IICHOTHYECKHX CBSI3ed M MpelenbHON
YIPOIIEHHOCTH arpolieH030B BO3HUKAET MOHUMAHHUE MX CIOXKHOW CUCTEMHOI OpraHu3allu, rie
YeNOBEK CYIIECTBEHHO BIMSET JHMIIb Ha OTIENbHBIE 3BEHbS, & BCA CHUCTEMa IPOJOJDKAET
Pa3BHUBATHCS 110 €CTECTBEHHBIM, IPUPOJIHBIM 3aKOHAM.

C 2K0NIOTMYeCcKUX MO3UIIMNA KpaifHe OMacHO yIpoUaTh NPUPOIHOE OKPYKEHHE YeIOBEKa,

mpeBpaias Bech JaHAmapT B arpoxo3sicTBeHHbIH. (OCHOBHAas CTpaTerusi CO3JaHUs
BBICOKOIIPOJIYKTUBHOTO M YCTOMYMBOrO naHAmadTa AOKHA 3aKIIYaThCS B COXPAaHEHUU U
YMHO>KEHUH €r0 MHOT000pa3Husl.
Hapsny c¢ mojnepkaHueM BBICOKONPOJIYKTUBHBIX IOJIEH CleAyeT OCOOEHHO 3a00THUThCS O
COXPAaHEHUHU 3alOBEIHBIX TEPPUTOPHUM, HE IOJBEPrarolIUXCs AHTPONIOIE€HHOMY BO3ACHCTBHIO.
3anoBeAHUKH C OOratelM BHUAOBBIM pa3HOOOpa3sUeM SBISIOTCS HCTOYHUKOM BHJOB IS
BOCCTAHABJIMBAIOLINXCS B CYKIIECCHOHHBIX psAZiax COOOIIECTB.
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HpI/IMepr TeCTOBBIX 3aJaHuii. BBenenmue. Hpe):[MeT U3yYCHUA TUCHUILIMHBI.

1.  Hayka, uzydaromias B3auMOOTHOIICHHS OPraHU3Ma U OKPYXKAIOIICH cpe/ibl, HA3bIBACTCSI
DOMOpHoIOTHS

OKoJIorus

dusznoaorus

OO0mas OuoJIorHs

2.  T'maBHBIA IpU3HAK KUBOTO
OTBET 3AIINMIINUTE B ®OPME CIIOBOCOYETAHMA B UMEHUTEJIBHOM ITAIEXXE

3. BeIcTpoiiTe B MpaBUIIBHOMN MOCIIEIOBATEILHOCTH YPOBHH OpraHU3aINH KU3HH, HAUUHAS C
HauOOJIBbIIETO

YKAXUTE ITOPSIJIKOBBI HOMEP J1J151 BCEX BAPUAHTOB OTBETOB

buocdepusiit

buoreonenoTnyeckuit

[TonmymAurOHHO-BUI0OBOM

OpraHu3MeHHbII

Knerounsrit

MonekynsspHO-T€HEeTHYECKUIA

oakrwdE

4, I'mmioresa »to:
MPEANOJIOKEHUE
YTBEPKACHUE
3aKOH
COIIOCTAaBJICHUE

5. OCHOBHOW Hay4YHBIH METO] UCCIICIOBAHUSI B PAHHUN MTEPUOJI PA3BUTHS OMOJIOTHH:
AKCIEPUMEHTAIbHBIN

MUKPOCKOTIHS

METO 1 HAOIOICHHS ¥ ONTMCaHUsS 0ObEKTOB

HUCTOPUYECKUI

6. Hayka u npeamMer e€ u3yueHus
YKAXUTE COOTBETCTBUE JJI KAXKJIOI'O DJIEMEHTA 3AJIAHUA

buonorus JKUBBIE OPraHU3MbI

Cucremaruka KJIaccu(UKaIMs )KUBbIX OPraHU3MOB

I'eneruka HaCJIECTBEHHOCTb U U3MEHYMBOCTh

Anatomus CTpPOEHHUE OPraHU3MOB

I'mcronorus TKaHU

Okonorus B3aUMOJCHCTBUE )KUBBIX OPTaHU3MOB JIPYT C
JIPYrOM M OKpPYKarolIeH Cpelon.

[TaneonTosorus. HCKOIIaeMbI€ OCTATKU

7. Cras BOJIKOB B Taiire MpeJICTaBIsAeT cOO0H YPOBEHb KH3HH
o6uochepHbIit

MOMYJIAIUOHHO-BUIOBOH

OpraHu3MEHHbIH

OMOIIEHOTUYECKHUI
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8.  DrnemeHTapHOW eTUHUIICH BCETO KUBOTO SBISIETCS .......
OTBET 3AIINIIUTE B ®OPME CYIIECTBUTEJIbHOI'O B UMEHUTEJIBHOM
MAIEXE

9. CBOWCTBO )KHMBOTO M €T0 XapaKTEPUCTHKA
YKAXUWUTE COOTBETCTBUE JJIA KAXKJ0I'O 9JIEMEHTA 3AJJAHUA

Camoperynsius CIIOCOOHOCTH TIOJICPKUBATh MIOCTOSTHCTBO CBOETO
XUMHYECKOI'0 COCTaBa M MHTEHCUBHOCTH OOMEHHBIX
IIPOIIECCOB.
YBEJIMYEHHE MAcChl Oprann3Ma (0codm), oprana uimn
Poct ydaCTKa TKaH! 3a CHCT YBCIIMYCHUA KOJINYCCTBA U

pa3MepoB KJIETOK M HEKJIETOYHBIX 00pa3oBaHMi

BOCIIPOM3BEIeHNE ce0e TT0T00HBIX

PasmHOkeHNE

HacnencreHHocTthb CIIOCOOHOCTH OPraHU3MOB 00O€ecIIeYnBaTh Nepeaady
MIPU3HAKOB, CBOMCTB U OCOOCHHOCTEH pa3BUTHUS U3
MTOKOJICHUS B TOKOJICHUE.

Kiterounoe crpoenue Bce cymecTByromue Ha 3emiie OpraHu3Mbl (Kpome
BHUPYCOB) UMEIOT KJIETOUHOE CTPOEHHUE

Pazgpaxnmocts CIIOCOOHOCTH OTBEYATh Ha OTPE/ICIIEHHbIE BHEIIHUE

BO3JICUCTBUS CIIEIIU(DUUESCKIMU PEAKITASIMH.

10. KneTo4HbIi ypOBEHb OpraHU3aIluH XKU3HH COBIAIACT C OPraHU3MEHHBIM
BBIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETA
nH}y30pus Tydenbka
BUPYC T'pHIIIA
OaxTeprodar
XOJICPHBIN BUOPHOH
AKTHHHS
XJIAMHIOMOHA 1A
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4.2. OIIeHO‘leIe cpeacrea, NpuMEHsI€eMbIC JIsl HpOMe)l(yTOqHOﬁ arrecralum 1o uTroram
H3YyYCHUHA TUCHUIIJIHHDBI

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

BOITPOCHI
JJISl MOJATOTOBKH K HTOTOBOMY KOHTPOJIIO
OOBeKT n3ydeHus: OMOJIOTHH — XUBas Mpupoja. [Ipu3Haku KUBBIX OPraHU3MOB U HX
MHOTOOOpa3ue.

YpoBHEBast OpraHu3aLys )KUBOU IPUPOBI U IBOIFOLMS.
Meroas! MO3HAHUS JKUBOW ITPUPOIBL.

3HayeHne OWOJIOTUM TIPH OCBOCHHHM TPOPECCHi U  CIEUUAIBHOCTEH CpemHero

pohecCHOHATBLHOTO 00pa30BaHHUsL. ).

XUMUYECKUN COCTaB KJIETKU: HEOPTaHUYECKUE COETMHEHUS
XUMUYECKUN COCTaB KIETKU: OPTraHUYECKUE COETMHEHUS
benku: cocras, cTpoeHue, CTpyKTypa, CBOMCTBA U (DYHKIUU
VYrneBospsl: BUbI, COCTaB, CBOMCTBA U (DYHKIIMU

Jlunuael: BUABL, COCTAB, PYHKIIMH

. Hykneunosslie kucnotel. JIHK: cTpoenne MoieKynbl, MAaTpUYHBIN CUHTE3, QYHKIIUU

. Hykneunosslie kuciotel. PHK: crpoenue, Buapsl, GyHkumnu

. AT®: cTpoenue, GyHKIIH, CHHTE3

. Co3taHne 1 OCHOBHBIE MTOJIOKEHUS KIIETOYHOW TEOPHUH

. Bupychl, 0coOeHHOCTH CTpOCHUS, B3aMMOICHCTBHE C KIIETKAaMHU

.CxoactBa W pa3auyusi B CTPOCHHM PACTUTEIIBHOM W KMBOTHOM KieTkH. [IuHO-

(aromuTo3

Amnmapat ['omsmxu, DI1C, nu3ocomsbl: ctpoeHune, GyHKITUN
Kinerounsrit neatp. Pubocomser: ctpoenue, GyHKIIUNA
Mutoxonnpuu. [Imactuner: ctpoenue, GyHKITUN.

Knaccudukanus opraHu3MOB 10 TUITY TUTaHUS

DHepreTUYECKUii 0OMEH: 3TaIbl XapaKTepUCTHUKa, o01Ias hopmyna
doTtocuHTe3: (a3bl, XapaKTEPUCTHUKA

buocunTes 6enka Muto3. @a3bl MUTO3a

Bbecnionoe pasmHoxeHune u ero GopMbl

I'ameTorenes, 30HbI pa3BUTHS. SNIEKIETKH, CIIEPMATO30U /bl
Meiio3: ¢a3zbl, 3HaYCHUE

JIBOiiHO€ OIIIOIOTBOPEHUE

OmnTorenes3: ’MOPHUOHATILHOE U TOCTAIMOPHUOHAIILHOE Pa3BUTHE
['eneTnka, OCHOBHBIE MOHATUS

Monorubpuanoe u TuruOpuaHOe cKpenuBanue. 3akoHsl Menaens
Oco0eHHOCTH HACJIeJOBAHUS MMPU3HAKOB, CIIETUIEHHBIX MOJIOM
CooTHOILIEHHE XPOMOCOMHBIX TUIIOB TI0JIOB B Pa3HbIX IPYIIIaX OPraHu3MOB
HacneacrBennas usmMmeH4YnBOCTh. MyTanuu, NpuYMHbI MyTaIUi
Monudukanronnas uaMeH4nBocTh. CBoOMcTBAa MOUbUKAIIAI
OCHOBHBIE JOCTHKEHUS U HAIIPaBJICHUSI COBPEMEHHOM CENEKIINU
MeToapl ceneKkuun pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Cucrema npupose! K. JIunnes

OpomonnonHas teopus JK.b.Jlamapka

[Ipennocelnku BO3HUKHOBEHUA Teopun Y. J[apBuna
OpomonnonHas teopus Y. Jlapsuna

JIBUKYILIME CUITBI BOJIIOIIMU

Bun, kpurepuu Buia

[Ipucnoco6IeHHOCTh OPTraHU3MOB KaK pe3ylIbTaT €CTECTBEHHOTO 0TOOpa
@DopMBI €CTECTBEHHOTO 0TOOpa

BunooOpa3oBanue, MUKPOIBOITIOIHS

n
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45. HampaBiieHus 3BoJironnu: apomMopho3, uanoanantamnus, ereHepanus OCHOBHBIE HJIEH O
MIPOUCXOKICHUH KU3HU Ha 3eMIIe

46. 'umoTe3a caMOTPOU3BOJILHOTO 3aPOXKACHUS KUZHU

47. Teopusi OHOXMMHUYECKOH 3BOTIOIIUU

48. Pa3BuTHE )KU3HH B Pa3HBIC IPbI

49. TIpouCXOXKICHHUE U IBOJIIONHS YESIIOBEKA

50. YenoBeueckue packel

DK3aMeH MpOBOAMUTCA B YyCTHOH (hopMe ¢ MCIOJIIb30BaHMEM KOMILUIeKkTa OmieroB. OauH
Ourer BKIIOYaeT Teopermdyeckuid Onok (1 mmm 2 Bompoca) M mpakTuueckuil Omok (1 wim 2
3aJaHus). buieTsl UMEIOT OJJMHAKOBOE YHCJIO BOIIPOCOB. DK3aMEHATOPY MPEJOCTaBISIETCS IPaBO
3aJaBaTh 0Oy4YarOIKUMCS JOIOTHUTENNbHBIE U YTOUHSIOIUE BOIPOCHI 110 OUJIETY.

Oo0pa3en 3K3aMeHALIMOHHOT0 OUJIeTa

®enepajbHOE OCYIaPCTBEHHOE 0I01KeTHOE 00pa3oBaTe/IbHOE YUpeKIeHUEe
BbICIIETr0 00pa3oBaHus
Omckuii rocyraperBeHHblil arpapHblii yausepeuter uM. I1. A. Crosbinnna

YHuBepCUTETCKHMI KOJLIEIK arpodu3Heca

YTBepxkaaro:
npejceiaTelh METOMYECKOTO COBETA
M.B. UBanunikas

3K3AMEHAIIMOHHBIN BUJIET Ne 1
o gucrumnuae «O0/.10 buonorus»
(crrermanbHOCTh 19.02.11 TexHOIOTHS IPOIYKTOB MUTAHUS U3 PACTHTEIBHOTO CHIPH)

1. 3amaum oOmieit 6nonoruu. Pasnensr Ononoruu. CB3b ¢ APYrUMH OMOJIOTUYECKUMHU
Haykamu. [lepeuncnure u oxapakTepHu3ylTe OOIIHUEe CBOMCTBA KUBBIX CHCTEM.

2. Kakue ¢hopMbl U3MEHYMBOCTH BaM U3BECTHBI? Moau(puKallMOHHAS K3MEHUNBOCTD, €€
3HA4YEHUs B KU3HU opranu3ma? Hopma peakuuu. BapuanimoHHslil psag u
BapUallMOHHAS KPHUBasl.

3. CocraBbTe OJHY U3 MUILEBHIX LNl MUTaHus B akBapuyMme. OObsICHUTE, TOUEMY B
aKBapuyMe KOpPOTKHE MuIleBbie 1enu. [louemy akBapruym HYXIAaeTCs B IOCTOSIHHOM

yxozne?

O,Z[O6peHO Ha 3aCCJaHUN METOANYCCKOI'0 COBETA, IIPOTOKOJI Ne _ 0T T.
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V. HIOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIIUIIJIMHbI

YpoBeHb
chopmupo-
BAHHOCTH
KOMIIeTeH Ui

Ouenka

KpnTepml OlICHUBAHUA 110 BUJ1aM p360T

TECTUPOBAHUE mpo4yue BUAbI paﬁoT o TMCIHMIIJIMHE

(mpoueHt
NMPaBWIbHBIX
0TBETOB)

Bricokuii

OTIIMYIHO

90-100%

OOyyaromuiics riry0oKo ¥ IPOYHO YCBOMII
TEOPETUYECKUN U OCBOWJI ITPAKTUYECKHUM
Matepuai. JlaeT joruyHble U rpaMOTHBIE
OTBETHI. JIeMOHCTpUpPYET 3HaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIOTIOJTHUTEIBHOTO
MaTepuaia, ObICTPO OPUEHTUPYETCS, OTBEYAs
Ha JIOTIOJTHUTEIbHBIE BOMPOCHl. CBOOO HO
CIPABIISETCS C TOCTaBJICHHBIMU 3aJa4yaMH,
apryMEHTHPOBAHO U BEPHO 0OOCHOBBIBAET
NIPUHSTHIC PEIICHUS.

T1oBBIIIEHHBIH

Xopomo

70-89%

OOyuaromuiicst TBEPI0 3HAECT MPOTPAMMHBIHN
MaTepHua, TPaMOTHO U TIO CYIIECTBY M3JIaraet
ero. He nomyckaer cyimecTBeHHBIX
HETOYHOCTEH MPHU OTBETaX Ha BOIIPOCHI,
MIPaBUIILHO MPUMEHSIET TEOPETUICCKUE
MOJIOXKEHUS TTPU PEIICHUH MPAKTHYECKUX
3a/1a4, BJIa/ICeT HaBBIKAMU U TIPHEMaMU UX
BBIIIOJTHEHMS.

bazoBbii

VYnosaer
BOPHUTEI

BHO

50-69%

OO0yyaromuiics IEMOHCTPUPYET 3HAHUSI TOJIBKO
OCHOBHOTO MaTepuaa, HO He YCBOUII €ro
JIeTalli, UCTIBITHIBACT 3aTPYAHEHUS IPU
pellleHny IPaKTUYeCKUX 3a/1a4. B oTBeTtax Ha
MOCTABJIEHHBIE BOIIPOCHI JJOMTYCKAET
HETOYHOCTU. J[aeT onpeneneHus MOHATUH,
HEUCKaXkarolue ux cMbici. Hapyiaer
MOCIIEZIOBATEILHOCTD U3NIOKEHUS
POrpaMMHOTO MaTepuaa.

He

copmupoBaHa

Heynosn
€TBOPUTE

JBHO

0-49%

OOyyaromuiics He 3HAeT, HEe BBITIOTHSIET UITU
HEMPABHUIBLHO BBITIONHSET OOJBIIYIO YacTh
yuebHoro Marepuana. Jlomyckaer ommoKu B
bopMynUpPOBKE ONPENEICHH, NCKaXKAIOIIHIE
UX CMBICII, OECTIOPSIOYHO U HEYBEPEHHO
uznaraet matepuan. OTBETHI Ha
JIOTIOJIHUTEIBHBIE BOMPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3a/1aHUS.
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JUCT PACCMOTPEHUI U OTOBPEHUI
padoueii MPorpaMMbl M CUUILITHHBI
OO0.10 buosaorus
35.02.05 Arponomusi.

1) PaccMoTpeHa u oio6peHa:

a) Ha 3aceqanuu npeaMeTHO- HUKJIOBO METOAUYECKOH KOMUCCUH
nporokoJ Ne 7 or 20.05.2025 r.

/. /
IIpencenarens INTMK e E .M. KazHauecBa

0) Ha 3acenanum MmeToan4eckoro copera nporokoua Ne 5 or 16.06.2025 r.

IIpencegaTels METOJHYECKOTO COBETA M.B. l1BaHHIIKasA

2) PaccMoTpeHa U 0100peHa BHEIIHUM KCIIEPTOM

M3MEHEHUSA U JOITOJTHEHUA
K padoueii nporpamme qucuunanabl QO/1.10 buosiorus
35.02.05 Arponomusi.

BexomocThs n3MeHeHU

OtmeTka
00 yTBep)KJIeHUH/ COTIaCOBaHUM

Homep u ocHOBHOE .

Cpok, U3MEHCHHI
coJiepXKaHue

C KOTOPOTO BBOJIUTCS pykoBoautesnb OOIT
U3MEHEHUS U/Uin
U3MEHEHUE UHUIUATOP W
JIOTIOJIHEHHU ST
U3MEHCHUS npeacenarens [TIIMK/

MK
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