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1. OBIIASI XAPAKTEPUCTUKA TIPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIIAHBI « BHOJIOT UST»

1.1. MecTo JUCUMIVIMHBI B CTPYKTYpe 00pa3oBaTeibHOi nporpammsl CITIO

ITporpamma oOuieo6pasoBarensHo — qucuumuinael BJI.13. buosorus npegHazHaueHa Juis
U3ydeHHUs Ouonoruu B MNPO(EeCcCHOHANBHBIX O00pA30BaTENbHBIX OpPraHM3alMsaX, PEAU3YIOLIUX
00pa3oBaTeNpHYI0 NPOTpaMMy CpeaHero oOIiero oOpa3oBaHHUS B MpesesaX OCBOCHHS OCHOBHOM
npodeccuoHaibHON o6pazoBaTenbHOM nmporpamMmbl CITO (OITOIT CITIO) Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs MPU MOATOTOBKE KBAIM(UIIMPOBAHHBIX pab0YMX, CIYKAIIUX U CIIEHUAINCTOB CPEIHErO
3BeHa B cooTBeTcTBUU ¢ PI'OC mo cnermumanpHocTaM CIIO:  35.02.18. «TexHosorus nepepaboTKu
JPEBECHHBI.

MecTO0 IUCHHUIUIMHBI B CTPYKTYpe OCHOBHOI mnpodeccCMOHAJbHON 00pa3oBaTe/bHOM
NpOrpaMmbI:

JucuumnuHa OMoJIOTHS OTHOCUTCS K 001eo0pa3oBaTelIbHOMY IIUKIY €CTECTBEHHOHAYYHOTO
npoduis, u3ydaercs Kak 0a30BbIi yUeOHBIH MpeaMeT.

1.2. llenn 4 mu1aHUpyeMble pe3yJbTAThI 0CBOCHHUS THCIUIITUHBI:

Heab: dopMmupoBaHwe y CTYACHTOB TMPEACTABICHUS O CTPYKTYPHO-(QYHKIIMOHAIBHOM
OpraHM3allMH KUBBIX CHCTEM Pa3HOTO pPaHra Kak OCHOBBI MPUHSATHUS PEIICHUN B OTHOLIEHUH OOBEKTOB
KUBOW MPUPOBI M B IIPOU3BOJICTBEHHBIX CUTYAITUSX.

3amaun:

1) chopmupoBaTh MOHMMAHHE CTPOCHHS, MHOTOOOpasWsi U OCOOCHHOCTEH JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3allUU, 3aKOHOMEPHOCTEN MPOTEKaHHsI OMOJOTHYECKHX MPOIIECCOB U SBJICHHIA
B OKpYXaroled cpene, LEJIOCTHOM HayYHOH KapTHHBI MHUpA, B3aMMOCBS3W M B3aWMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh yYMEHHUS ONPEICNIATH JKUBBIE OOBEKTHl B NPHUPOJIC; MPOBOJUTH HAOIIOJICHUS 32
HKOCUCTEMaMHU [UJISl BBISBJICHHS €CTECTBEHHBIX M AQHTPONOICHHBIX H3MEHEHHH, HHTEPIpPETUPOBATH
pe3yabTaThl HAOIIOICHUN,

3) chopMupoBaTh HaBBIKH MPOBEACHUS MPOCTEUIINX OHUOIOTHYECKUX SKCIEPUMEHTATBHBIX
MCCIIEIOBAaHH C COOJIOZICHUEM TPaBMII OE30MIaCHOTO OOpaIieHus ¢ 00BEKTaMU U 000PYIOBAaHHEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh MH(GOPMAIIMIO OHOJOTHYECKOTO XapakTepa W3 pazTUYHbIX
HUCTOYHUKOB;

5) chopMupoBaTh YMEHUS IPOTHO3UPOBATH MOCIEACTBHSI CBOCH MEATEIBHOCTH MO OTHOIIEHUIO
K OKpYXKaroIIeH cpesie, COOCTBEHHOMY 3I0POBBIO0; OOOCHOBBIBATH U COOJIIOIaTh MEPHI MPOPUITAKTUKHI
3a00JIeBaHUH.

6) cdopMUpOBaTh MOHUMAHKUE 3HAYUMOCTH JTIOCTHKCHUH OMOJIOTMYECKON HAYKU U TEXHOJIOTUI
B TPaKTHUYECKON IEeATENbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHH u
arpoOMOTEXHOJIOTHA.



1.2.2. Mlnanupyemble pe3y/ibTaThl OCBOCHHSI 0011€00PA30BATEILHON THCHMILIMABI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha ocnose ®I'OC

(6010
Kon n IlianupyeMbie pe3yJibTaThl 0CBOCHHS JHCIHMILINHbI
HANMEHOBaHMe
‘l’OPM“PyeMHuX O6ume JMCHMILTMHAPHbIE
KOMIEeTeHIH i

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3a1a4
npoQeCCUOHATBLHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3Iu4HBIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMSA:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JEATEIILHOCTH TEXHOJOTHYECKOU U
COILMAILHOW HAMpPaBICHHOCTH, CIIOCOOHOCTh HHUIIMHUPOBATD,

IUIAHUPOBaTh M CAMOCTOSATEIBHO  BBIIOJHATH  TaKylO
JIeSTeTbHOCTb;
- UHTEpeC K pasnuuHbiM cdepam mnpodeccuoHaANbHON

JIEITEIbHOCTH,
OBnazneHre yHHUBEPCAIbHBIMU YYEOHBIMHU MO3HABATEIbHBIMU
JICHCTBHUSMU:

a) 0a30BbIe JJOTHYECKHe IeliCTBUA:

- CaMOCTOSTENbHO (HOPMYJIMPOBATh W aAKTyaIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK WJIA OCHOBAHHUS JIJIS
CpaBHEHHUSI, KIIacCU(PUKALUU U 000O0IICHNUS;

- OMNpEAeNATh LEIH JACSITeILHOCTH, 33/1aBaTh IapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBICHUSX;

MMPOTHUBOPCUHA B

-  BHOCHUTb KOPPEKTHUBBHI B JI€ATEIHLHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB  LIENsAM, OLEHUBATH  PHUCKHU
MOCJIEACTBUN NeITeTbHOCTH,

- pa3BUBaTh KpPEATUBHOE MBIIUIEHUE [P  PELICHUU
YKU3HEHHBIX TTPOOIEM

0) 0a30BbI€ HCCIeI0BATEIbCKHE e CTBHSI:
- BIAJCTh HAaBBIKAMH  y4EOHO-HCCIEOBATEIBCKON W
MPOEKTHOM JIeATeIHbHOCTH, HABBIKAMHU pPa3pelieHus mpoodIem;

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe WU POJIU OHUOJOTHH B
CUCTEME HAy4YyHOrO 3HaHWS; (YHKIHOHAIBHONH TPaMOTHOCTHU
YEJIOBEKA JJIs PEIICHUS KU3ZHEHHBIX MPO0JIeM;

chOpPMUPOBAHHOCTh ~ yYMEHHUS  PacKpbIBaTh  COJAEp)KaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTMUYECKUX TEPMUHOB U TIOHSTHIL:
KU3Hb, KIETKA, TKaHb, OpPraH, OpPraHuU3M, BUJ, MOMYJISIIHS,

JKOCUCTeMa, OuoreHo3, Ouocdepa; merabommsm (oOMeH
BEILIECTB u IPEeBpAICHHE SHEPTHUH), rOMeOoCTa3
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTYypHast

OpTraHM3aIMs KUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIpOU3Be/IeHNHE (PENPOLYKIHs), HACIEACTBEHHOCTD,

U3MEHYMBOCTb, 3HEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YpOBHEBasi OpraHU3aIlus;
chOpPMUPOBAHHOCTh ~ yYMEHHUS  PacKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOpUM U TUIIOTE3!
KJIETOYHOM, XPOMOCOMHOM, MYTAIlMOHHOM, 3BOJIFOLIMOHHOW,
MPOUCXOXKICHUS )KU3HU U YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Ouosorudeckue 3akoHbl ¥ 3akoHomepHocTH (I'. Mennens, T.
Moprana, H.W1. BaBunoBa, J. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIel UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpUOOpETeHHEe OIbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAy49HOTO  TIO3HAHMSI,  HUCIOJB3YeMBIX B  OHOJIOTHH:
HaONIOJICHUsI W OIMUCAHUS KUBBIX CHUCTEM, IIPOIECCOB H
SBJICHWM; OpTraHW3alldd W TPOBEICHHUS OWOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIABHKCHUS THUIIOTE3, BBLISIBIICHUS
3aBUCHUMOCTHU MEKY HCCIIETyEMBIMU BEJIUMYHMHAMH,
OOBSICHEHUS] TIOJYYCHHBIX PE3YyNbTaTOB M (HOPMYITUPOBAHUS




- BBISIBIIATH HMPHYUHHO-CJICICTBEHHBIC CBSI3U u
AKTyaJIM3UpPOBATh 3a/1ady, BBIIBUTaTh TUIIOTE3Y €€ PEIICHUs,
HAaXOJWTh  apryMEHTBl  JUIA  JOKa3aTelIbCTBA  CBOMX
YTBEPXKACHHIA, 33]1aBaTh MapaMETPhl U KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJAC PEIICHUS 3aJa4du
pe3ynbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TICPEHOCHTh 3HAHUS B T[IO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICATCIIEHOCTH,

- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIABATaTh HOBEBIC HJIEH,
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTH HX HCIIOJL30BAaHUS B II03HABATCILHON U
COILIMAJILHOM MPAKTUKE

npeajaratb  OpHUIMHAJIbHBIC

BBIBOJIOB C HCIIOJb30BAaHUEM HAYYHBIX MOHATUH, TEOPHH U
3aKOHOB;

cOpPMUPOBAHHOCTh ~ YMEHHsSI ~ BBIIEIATH  CYILIECTBEHHBIC
MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U  DYKApHUOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, BHUJIOB,
OMOTeOIEHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BEUIECTB U TMPEBpAlllEHUs] SHEPruu B KIETKE,
(doToCHHTE3a, TUTACTUYECKOTO M JHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHHUS, Pa3BUTHUS U
pPa3MHOXXCHHS, WHIWBUIYaIbHOTO pPa3BUTHS  OpraHW3Ma
(onTOreHe3a), OOpbOBI 3a CYLIECTBOBAaHHE, ECTECTBEHHOIO
otOopa, BUI000pa30BaHusl, MIPUCIIOCOOJICHHOCTH OPTaHU3MOB
K cpene oOuTaHus, BIMSHHUS KOMIIOHEHTOB SKOCHCTEM,
AQHTPOTIOTEHHBIX ~ WU3MEHEHWH B  JKOCHCTEMax  CBOCH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAIllEHUE YHEPTUU B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHUS peliaTh OMOJOTMYECKUE 3a/auH,
COCTaBJISITh TCHOTUIUYCCKHE CXEMBbI CKPCUIUBAHUS IS
pa3HBIX THIIOB HACJCJOBAaHUS IPU3HAKOB Yy OPTraHU3MOB,
COCTaBIATh CXEMBl TEpeHOca BEIIeCTB M JHEPruu B
9KocHcTeMax (IIeNMU MUTaHUs, TUIIEBBIE CETH)

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajamn3a u
WHTEPIpPETALNH
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJIHEHHUS 337124
npodecCuOHATbHON
JeATETbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOTI'0 O3HAHUS:

- ¢(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH M OOLIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOTO Ha J1aore KYJbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa B
MOJINKYJIBTYPHOM MUDE;

- COBEpILIEHCTBOBAHHE S3BIKOBOM M YUTATEIbCKOW KYJIBTYpbI
KaK CpeICTBa B3aMMOJEHUCTBUSA MEXAY JIIOAbMHM M ITO3HAHUS

MHpa;
- OCO3HAHME IIEHHOCTH HAay4YHOH JAESTEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh HPOEKTHYIO u VICCIIE/TOBATEIbCKYIO

JEATENIbHOCTh NHUBUAYAIBHO U B TPYIIIIE;
OBnajeHne yHUBEPCAIBHBIMA YYEOHBIMU TTO3HABATEIIHHBIMU
NENCTBUSIMU:

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  OIEHUBATH
uHGOpMAIMI0 OHOJOTHYECKOTO COJEP>KaHUs, BKIIOYAIOIIYIO
TICeBJIOHAYYHbIE 3HAHUS W3  PaA3IMYHBIX  HCTOYHHKOB
(cpeactBa MaccoBoil uHGOpMaIUU, HAYYHO-TIOMYISIPHBIE
Marepuaibl);  HUHTEPIPETUPOBATH  ITHUYECKHUE  ACHEKTHI
COBPEMEHHBIX HCCJIEIOBAaHUN B OWUONOTHH, MEIUIMHE,
OMOTEXHOJIOTHH; pacCMaTpUBATh II100AIbHBIE SKOJIOTHYECKHE
MpoOJIeMBl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO TTO3UIIHIO;

chOpPMHUPOBAHHOCTh ~ YMEHHUW  CO3/laBaTh  COOCTBEHHBIE
MUCbMEHHBIE W yCTHBIE  COOOIICHWS HA  OCHOBE
OMOJOrN4ecKo HH(POPMAIMK W3 HECKOJBKMX HCTOYHHKOB,
TPaMOTHO MCIOJIb30BaTh OHATHIHBIN ammapaT OMOJIOTUH




B) pabora ¢ ungopmanmeii:

- BIIaJIETh HaBBIKaMH MOJTy4eHUSI HHPOPMALIUU U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH IIOMCK,
aHalu3, CHCTEMAaTHU3alMI0 W HWHTEpHpeTanvio HHGOpMaIUu
pasIMYHbIX BUAOB U (GOPM IPEICTABICHHUS;

- co37aBaTh TEKCThl B PAa3MUYHBIX (opMaTax C y4eToM
Ha3HaueHUs MHQoOpManuu U LENEeBOW ayIuTOpHUH, BbIOMpas
ONTUMAIIbHYIO (POPMY NIPEICTABICHUS U BU3yaTH3aIUH;

- OLIEHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb MH(POPMALIUH, €€
COOTBETCTBHUE NMPABOBBIM U MOPAJIbHO-ITHYECKIM HOpMaM;

- UCIIO0JIb30BaTh cpeactBa  MHGOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTHHA B PEIIEHUH KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX ~ M OpPraHM3allMOHHBIX  337a4 ¢
coboieHneM TpeOoBaHUI SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TMTUEHbI, PecypcocOepekeHusi, MPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

- BJIQIETh HAaBbIKAMU PaclO3HABaHM U 3allUThl HHPOpMALNY,
UH(POPMALMOHHON 0€30MaCHOCTH JTMYHOCTH

OK 04. DddexTrBHO

B3alMOJICCTBOBATE
" paboTtaTh B
KOJIJICKTHBE "
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH U
CaMOOITPENEIIEHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-HCCIIeI0BATENbCKOH,
MPOEKTHOW U COLIMAIbHOM AEATEIbHOCTH;

OBinaseHue  yHMBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JeHCTBHSIMMU

0) cOBMeCTHAs J1eSITeJIbHOCTD.

- TIOHMMAaTh W HCIOJIH30BaTh MPEUMYIIECTBA KOMaHJIHOW W
WHAUBUAYAIbHON paboTHI;

- IIPUHUMATH LeIn COBMECTHOM JESTEIIBHOCTH,
OpraHU30BBIBATL M KOOPAUHUPOBATH JEUCTBUSA IO €€
JOCTMDKEHHUIO: COCTAaBJATh IUIAaH JIEWCTBUHM, PpaclpenessTh

pPOJM C y4eTOM MHEHHMH YYaCTHHKOB OOCYXJaTh PE3yJbTaThl
COBMECTHOM paboThI;

- KOOPIMHHMPOBATH U BBHINOJHATH pabOTy B  YCIOBHSX
peanbHOTO, BUPTYaJIILHOI'O 5 KOMOWHHMPOBAHHOTO
B3aMMOJIEIICTBHS;

HpI/IO6peTeHI/Ie OIlbITa HNPUMCHCHHA OCHOBHBIX MCTOHOB
Hay4YHOIr'o IIO3HAaHHA, HCIIOJIB3YEMBIX B OHOJIOTHH:
Ha6J'II-O,Z[eHI/I}I U OIIHMCaHUA JKHUBBIX CHCTEM, IIPOLECCOB H

ﬂBHCHHﬁ; opranmM3allii MW MPOBCACHUA OMOIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKCHUA THUIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKIOY HCCICAYEMBIMU BCIIMYNHAMU,

OOBSICHEHUS TONYYEHHBIX Pe3yJabTaTOB U (HOPMYIHPOBAHMS
BBIBOJIOB C HCIOJb30BAaHUEM HAy4YHBIX MOHSTUN, TEOpUH U
3aKOHOB




- OCYHICCTBJIATH IMO3UTHBHOC CTPATCTHUYCCKOC IIOBEACHHE B

pa3JII/I‘-IHBIX CI/ITyaLII/ISIX, HpOSIBJ'DITL TBOp‘ICCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJaagenue YHHMBEpPCAJIbHBIMH peryJsiTHBHbIMU
JelCTBUSIMU:

') IpUHATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTUBBI U apryMEHThl JPYIHX JIIOJed Ipu
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTHUX JIFOJIeH Ha OMIMOKH;

- pa3BUBATh CIIOCOOHOCTh OHMMATh MUP C MO3ULIHUU JPYroro
YeloBeKa

OK 07.
ConencTBoBaTh
COXPAHEHUIO
OKpY>Karoleu
cpenbl,
pecypcocOepexeHn
10, IPUMEHSATH
3HaHUA 00
W3MEHECHUH KJIMMarTa,
MPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIHAX

B o0s1acTH 3K0/10rM4eCcKOro BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh HKOJOTMUECKON KYJIbTYpPbI, TOHUMAHUE
BIIMAHUA COIIMAJIbHO-3KOHOMMNYCCKUX IIpouecCCoB Ha
COCTOSIHUE TIPUPOJHOM M COLMAJIBHOM Cpelbl, OCO3HAaHHE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUJAHUPOBAHKE U OCYILIECTBJICHUE JIEUCTBUN B OKPY’KaAIOLIEH
Cpele Ha OCHOBE 3HAHMUA LEJIed YCTOMYMBOIO Pa3BUTHA
YeJI0BEUECTBA,
AaKTHUBHOC HCIIPpUATHC
OKPY’KaloIleH cpene;

- YMCHHUC NPOTrHO3UPOBATH H€6J1aFOHpI/I$[THBI€ OKOJIOTHYECKHUEC
NOCJIEACTBHS TPEAIPUHUMAEMBIX NEHCTBUI, NMPEAOTBpAILaTh
ux;

JNEWCTBUW, TNPUHOCAIINX  BPEx

- paCcIupCHUC OIIbITa JACATCIIBHOCTH AKOJIOTHYECKOM
HAITPaBJICHHOCTH,
- OBJIaICHHUC HaBBIKaMH yqe6HO'HCCHCHOBaTCHLCKOﬁ,

MIPOEKTHOM M COLIMATIbHOMN JAEATEIbHOCTH

c(OPMHPOBAHHOCTh YMEHUS NMPUMEHSTH TOTyUYCHHBIC 3HAHUS
Ui O0BsICHEHUsI OMOJIOIMYECKUX MPOLIECCOB M SIBICHUH, JUIs
IPUHATUSA ITPAKTUYECKUX PELICHUN B MIOBCEJIHEBHOW JKHU3HU C
Henpl0  obecrieyeHus: Oe30MacCHOCTH CBOETO 370POBb U
3/10pOBbsl  OKPYXAIOUIMX JIIOJEH, COOJIIOEHUS 3]I0pOBOrO
o0pasa >KU3HH, HOPM I'PaMOTHOTO TMOBEACHUS B OKpY’KaroIen
IIPUPOIHOMN cpene; IIOHUMaHUe HE00X0IUMMOCTU
UCIIOJIb30BAaHUSl JIOCTMIKEHUH COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTHH JIJIsl pallMOHATILHOTO MPUPOAOIIOIB30BAHUS

1.2.3 Kosim4ecTBO 4aCOB HA 0CBOEHHE MPOrpaMMbl YUeOHOM IMCIUNIUHBI:

MaKCUMaJIbHON y4eOHOU Harpy3ku oOyuatomerocss — 136,75 yacos,

B TOM YHCJIC:

00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku obyuatomierocss — 64 yaca;
MPAKTUYECKUX 3aHATUH — 52 4acos;
1a00paTOPHBIX 3aHATHH — 14 yacoB; KOHCYJIbTAILUS — 2 Yaca; MPOMEXYTOuHas arTectanus apyras -10




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA30OBATEJIBHOM JUCIUILINHBI

2.1. O0beM AUCHUILVINHBI U BUJbI y4eOHOH padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 176

B T.4.

OcHoBHOe co/iep:KaHue 132

BT. 4.:

TeopeTHYecKoe 00yueHue 66
B T.4. IPO(eCCHOHATILHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2

NpaKTHYECKUEe 3aHATHUSI 52
B T.4. MIPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC 8

JlabopaTopHbIe 3aHSITHSI 14
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 2

HHIMBUAYAJIbHBIH MPOEKT 32

IpomexxkyTounas arrectamus (apyras) 12




2.2. TemaTu4eCKMH IJIAH U COACPKAHUE TUCHUTIIUHBI

HaumeHoBaHue Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | @opmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHEe 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4
Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKIMOHAJIbHAS € IMHUIIA )KUBOT0 37
Tema 1.1. OcHoBHOE coep:kaHue 4 OK2
buoJjorus kak TeopeTnueckoe odyueHnue: 4
Hayka. O0masi  |CoppemeHHbIe OTpAci GHOIOTHYECKUX 3HAHHIL. CBSI3b GHOIOTHH C JIPYTUMU HayKaMH: OMOXUMHUS,
XapaKTepUCTUK \Guopusuka, OnoHMKa, reHoreorpadus u 1p. Poib u MmecTo Ouonoruu B GopMUpOBaHUU COBPEMEHHOM
4 KH3HHA Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHU3aliy )KUBOi Marepun. O0I1as xapakTepUCTHKA )KU3HH, CBOICTBA
JKUBBIX CUCTEM. XUMUYECKUI COCTAB KJIETOK

Tema 1.2. OcHoBHOE co/lep:KaHue 13 OK-1
CTpyKTypHO- Teopernueckoe o0y4eHue: 4 OK-2
¢ynxkuuonaabn | Kierounas teopus (T. [lIBann, M. llIneiinen, P. BupxoB). OCHOBHBIC MOJI0KEHUS] COBPEMEHHOI OK-4
asi OpraHu3amus | KJIETOYHOU TEOpHUHU. THUIIBI KIETOYHON OPraHU3alUU: IPOKAPUOTHYECKUN U D YKAPUOTUIECKUN.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MTPOKapruoTUYECKOM kineTku. CTpoeHue

syKapuoTHueckol kieTku. Hekiierounsle popmbl )kU3HU (BUpYCHI, OakTeprodarn)

JlabopaTopHble 3aHATHSA: 7

JIaGoparopHas pabota «CTpoeHue KJIETKHU (pacTeHusl, ’)KUBOTHBIE, IPUOBI) U KJIETOUHBIE BKIOUEHUS

(xpaxMai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[ToaroroBka MUKpoMpenapaToB, HAOIIOJEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUil MEXIY

M3y4aeMbIMU 00beKTaMH, (POPMYIHPOBAHUE BHIBOJOB

IpakTHyecKue 3aHATHS: 2

Bupychsle u 6akTepuanbHble 3a0601eBanust. O0IIye MPUHIMITBI HCIIOIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.

OcobeHHOCTH TPUMEHEHHUsT aHTUOMOTHUKOB. [IpecTaBienne yCTHBIX COOOLIEHNH C Tpe3eHTalueH,

MIOATOTOBJIEHHBIX 110 MIEPEYHIO HCTOYHNUKOB, PEKOMEHI0BaHHBIX IPEN01aBaTEIEM
Tema 1.3. OcHoBHOE coep:KaHue 6 OK-1




CTpyKTypHO- Teopernueckoe od0yueHue: 2 OK-2
(pynkunonaabn | XpomocomHas teopust T. Moprana. CtpoeHue xpomocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTUYHBIE U
ble (akTOpbI HErOMOJIOTUYHBIC XPOMOCOMBI, TAIUIOWIHBIA U AUIIOUHBINH Habop. Hyxmennossie kucnotsl: JJHK, PHK
HACJIEACTBEHHOC | HaXOXJCHHE B KJIETKE, UX CTpOeHUE U (PyHKIKMU. MaTpUUHbIE MPOIIECCH B KIETKE: perIuKaIus, OnOCUHTE3
TH Oeinka, perapanus. [ eHeTHYEeCKUi KO M €r0 CBOMCTBA
IIpakTHYeckue 3aHATHSA: 4
Pemenue 3aa4 Ha onpe/iesieHNE TIOCIEN0BATEIBHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae
M3MEHEHUs T0CIIeI0BaTeIbHOCTH HyKieoTu0B JTHK
Tema 1.4. OcHoBHOE coaepxaHue 4 OK-2
O0men BemecTB | TeopeTuyeckoe o0yueHue: 4
u npespamerHue | [Tonstue metabonu3M. ACCUMHIIIALNS U AUCCUMUIISIIINS — JIBE€ CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa
JHEPTUHU B BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3p0oOHBIN 1 aHadpOOHBIH. [InacTnyeckuii oOMeH. @OTOCUHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOeE coep:kaHue 4 OK-2
Ku3HeHHbI Teoperuueckoe oGydyenue: 4 OK-4
LMKJI KJIeTKH. Kiierounslii nukim, ero nepuoasl. MuTo3, ero cTaiuu U Npoucxosauire npoueccel. buonornueckoe
Murto3. Meiio3 3HaueHue MuTo3a. Meiios u ero craguu. [loBenenne xpomocoM B Meitosze. Kpoccunrosep. buonornueckuit
CMBICJI MeHo3a
KonTtpoiabHasn MonekyJIpHBIIA YPOBEHb OpraHnu3aluu )KUBOTO 2
padora
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 20
Tema OcHoBHOE coaep:xaHue 2 OK -2
2.1.Ctpoenne Teoperuueckoe oGydenue: 2 OK-4
Opranusma MHOroKJI€TOYHbIE OPTaHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIraHOB B MHOTOKJIETOYHOM OpraHHU3ME.
I'omeocTa3 opranusma u ero nojAepKaHue B MPOLECCce KU3HEAeATEeTbHOCTH
Tema 2.2. OcHoBHOE coep:KaHue 2 OK -2
®opmbl Teopernueckoe o0yueHue: 2
Pa3MHOXKEHHSA ®opmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHu3MoB ITonoBoe pazMHOkeHUE. ['ameToreHes y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne OJI0BBIX
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kJ1eToK. OI1010TBOPEHHE

Tema 2.3. OcHoBHoOe coJepkaHue OK-2
OnTorenes TeopeTnueckoe o0yueHue: OK -4
pacreHmi, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. [loctaMOpuoHanbHblil MEpUo.
KMBOTHBIX H Craguu nocTamMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YeloBeka. [IpsMoe u Herpsimoe pa3BUTHE.
YyeJIOBEKa buonorunueckoe crapenue u cmeptb. OHTOr€HE3 paCTeHUMN
Tema 2.4. OcHoBHOE coep:kaHue OK-2
3axonomepHocT | Teoperuyeckoe o0yyeHue: OK -4
U HacjieoBaHusl | OCHOBHBIC MTOHITHS T€HETHKU. 3aKOHOMEPHOCTH 00pa3oBaHusl rameT. 3akoHsl I'. Mennaens

(MoHOTHOpUIHOE ¥ TOMUMTHOPHUAHOE CKpeluBaHue). BzanmoeiictBie reHoB

IIpakTH4yeckue 3aHATHS:

Pemenne 3amau Ha onpeneneHue BEpOATHOCTA BOSHUKHOBEHHUSI HACIEACTBEHHBIX IIPU3HAKOB IIPH MOHO-,

TI¥-, TIOJIMTHOPHUTHOM M aHAIM3HUPYIOIIEM CKPEIMBAaHUH, COCTABICHHE TEHOTHITMYECKUX CXEM

CKpEILLIMBAaHUS
Tema 2.5. OcHoBHOE co/lep:KaHue OK-1
Cueniennoe Teopernueckoe o0yueHue: OK -2
HacJie0BaHue 3akonbl T. Moprana. CuerieHHOe HacleI0BaHHe TeHOB, HapylleHue cierenus. Hacnenosanue
NMPU3HAKOB IIPU3HAKOB, CLIETUIEHHBIX C I10JIOM

IIpakTuyeckue 3aHATHS:

Pemrenne 3amad Ha onpeneneHue BEpOATHOCTH BOSHUKHOBEHHSI HACIIEICTBEHHBIX IPU3HAKOB ITPU

CLECIUICHHOM HaCJEJOBaHUU, COCTABIEHNE T€HOTUIIMYECKUX CXEM CKPELMBAHUSA
Tema 2.6. OcHoBHOeE coaep:xaHue OK-1
3akonomepHoctT | Teopernyeckoe obyqenue: OK -2
U N3MeHYnMBOCTh IPU3HAKOB. BUIbI N3MEHUMBOCTH: HACIECTBEHHAsI U HEHACIIECTBEHHAs. 3aKOH OK-4
U3MEHYUBOCTH TOMOJIOTUYECKHX PSAZOB B HaciencTBeHHON n3meHunBocT (H.M. BaBuior). MyranmonHas Teopus

W3MEHUYHMBOCTHU. Buabl MyTanuii 1 npuIrMHbI UX BO3HUKHOBeHU. KapuoTtum yenoeka. Hacneacteennbie
3a0o0nieBaHus YelloBeKa. | eHHbIE U XpOMOCOMHBIE O0JIe3HH YenoBeka. bone3Hu ¢ HaceICTBEHHOM

npeaApacCIoJIOKCHHOCTBIO. 3HaucHUE MEIUIIMHCKOM T€HETUKU B OpeaAOTBPAIICHNUU U JICHCHUHU I'CHCTHYCCKUX

3a00JIeBaHUI YeI0BEKa
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HpaRTn'{ecmle 3aHATHUSA:

Pemenue 3aaa4 Ha OINMPCACIICHUC TUIIa MYyTAallUU ITPU NMEPCAavuC HACICACTBCHHBIX IIPU3HAKOB, COCTABJICHUC
TFCHOTUIIMYCCKHUX CXEM CKPCIIUMBAHUA

Kontposbnasn 2
Crtpoenue U GyHKIMH OpraHu3Ma
padora
Pa3nen 3. Teopusi 3BoJIIONNH 10
Tema 3.1. OcHoBHOE coep:kaHue 4 OK-2
Hcropus Teoperuueckoe oGydyenue: 4 OK-4
IBOJIIONMOHHOIO | [lepBrie sBomonmonHble konuenuu (JK.b. Jlamapk, XK.JI. bropdon). IBomonnonnas teopus Y. [lapeuna.
yueHusl. CuHTeTH4ecKasi TeOpHUs HBOJIIOIHNH U €€ OCHOBHBIE MTOJIOKEHUSI.
Muxkpos3Bosonu | MukposBostonus. [Tonmysinys Kak 3JieMeHTapHast €MHUIA SBOJIOLNUH. [ €HETHUECKUE OCHOBBI ABOJIOIUH.
| DOnemeHTapHbIe (haKTOPHI IBOIIOLKHU. EcTecTBEHHBIN 0TOOp — HAMPaBIAIONINI (PaKTOp IBOIIOLUH.
BunooOpa3oBanue Kak pe3ysibTaT MUKPOIBOIIOIUH
Tema 3.2. OcHoBHOeE coep:kaHue 4 OK-2
MakposBoiionu | Teoperudeckoe oGydenne: 4 OK -4
s, MaxposBomrorusi. DopMbl 1 OCHOBHBIE HanpaBieHust MakpoaBomtonuu (A.H. Ceseprios). [Tytu
Bo3HHKHOBEHME | MOCTHXKEHUS OHOIornueckoro nporpecca. CoxpaneHne Onopa3sHooOpasus Ha 3emiie.
U pa3BHUTHE ['umoTe3b!l u TeOpuU BO3HUKHOBEHUS JKM3HU Ha 3emJie. [osBiIeHue MepBhIX KIETOK U UX IBOJIOIIHSL.
*Ku3HU Ha 3emie | TIpokaprOThI U SyKapUOTHI. [IPOUCX 0K IEHIE MHOTOKJIETOUHBIX OPTaHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX
[[ApCTB SYKapuOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK -2
Ipoucxo:kaenne | Teoperuueckoe oGyyeHue: 2 OK-4
YyeJl0BeKa — AHTpoOMoNorus — HayKa o yenoBeke. CucremaTHueckoe MmojokeHue yenoeka. CX0oACTBO U OTIHUUS
aHTponoreHe3s 4enoBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU AHTPOIIOTeHE3a. DBOJIOLMS COBPEMEHHOTO YEIOBEKa.
YernoBedyeckne packl M MX €IWHCTBO. Bpems u myTH pacceneHust 4yeoBeka 1o mianere. [ Ipucrmoco0neHHOCTb
9eJI0BEeKa K Pa3HbIM YCIOBHUSIM CPEJIbI
Paznen 4. dxonorus 18
Tema 4.1. OcHoBHOeE coep:kaHue 4 OK-1
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Ikonoruveckue | Teopernueckoe odyueHue: OK-2
(pakTopbl 1 Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHASA, TIOYBEHHAs, BHYTpHOpPTaHU3MeHHAas1. DU3UKO- OK-7
cpelbl ;KM3HH XHUMHAYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3mMoB. [Ipucnoco0ienus OpraHu3MoB K KHU3HH B Pa3HBIX

cpenax. [Tonstue sxonoruueckoro pakropa. Knaccuduxams sxonoruueckux pakropos. [IpaBuio

muanmyMa 1O. JInbuxa. 3akon TonepantHocty B. Hlendopaa
Tema 4.2. OcHoBHOE co/lep:KaHue OK-1
Honyasinus, Teopernueckoe o0yueHue: OK -2
COOﬁllIeCTBa, DKoJjiornueckas XapaKTCpUCTHKA BUJA U ITOIYJISALINH. DKOJIOTHYECKAs HUIIIA BUA. DKOJOTHUYECKUE OK-7
IKOCUCTEMBbI XapakTepucTuku nomyisinuu. CoolmiecTBa U dKocucTeMbl. brorienos u ero crpykrypa. CBsizu MeXIy

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOAYIIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B 3kocucteMe. Tpoduueckrue ypoBHI

IIpakTH4yecKkue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMBL. bruomacca u mpoayKIusi. DKOJIOTHYECKHe

MUPaMU/IBI YUCell, OMOMACCHI M SHepruu. [IpaBuiio mupamMuIsl SHEPTUH.

Pemrenue npakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 33/IaHUH 10 MIEPEHOCY BEIIECTBA U SHEPTUH B

HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKHX IETIeH 1 MUpaMuI OMOMacChl U DHEPTUU
Tema 4.3. OcHoBHOE coaep:xaHue OK-1
Buocdepa - Teoperuueckoe ofyuenue: OK -2
riaodajbHast buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasienuit o buocdepe B Tpyaax B.M. Bepuazackoro. OK -7
IkoJoruveckast | OGnactu 6uocheps! U ee KOMIIOHEHTHI. JK1BOe BeliecTBo Ouocdepsl U ero PyHKIUH.
cucreMa 3aKOHOMEPHOCTH cyliecTBoBaHus1 6nocdepsl. OcodeHHoCcTH Onocdepsl Kak TI00abHON YKOCHCTEMBI.

JlnHamMu4eckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BEmECTB 1 OMOT€OXUMHUYECKUAE IIHKIIBL.

['moGanbHbIE HKOIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE cogepkaHue OK-1
Bausinue TeopeTnueckoe o0y4eHue: OK -2
AHTPONMOTEeHHbIX | AHTPOIIOTCHHBIC BO3ACUCTBUS Ha OHocdepy. 3arps3HeHUs KaK BUJI aHTPOITOTEHHOTO BO3/ICHCTBHSI. OK-4
(¢axTopos Ha AHTpoOInoreHHsle Bo3ieicTBUS Ha atMocdepy. BozaelictBus Ha runpochepy. BozneiictBus Ha mutocdepy. glé -7

ouochepy

AHTpPOIIOTEHHBIC BO3JICHCTBUS HA OMOTHYECKHE COOOMECTBA. Y TUIYOJICHHO HU3YJarOTCs OTXO/IbI, CBSI3aHHBIC
C OTpeeNeHHON npodeccreit/CrenuaTbHOCThIO
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HpaRTn'{ecmle 3aHATHUSA:

HpaKTI/I‘-IGCKOC 3aHATUC ((OTXOI[LI MMPOU3BOACTBA»

*B TOM 4HCJIe l'IpOq)eCCI/IOHaJIBHO-Opl/IeHTI/IPOBaHHOC CoA€CpPKaHUE NPAKTHYCCKOI'0 3aHATHUSA

HpaKTI/I‘leCKOC 3aHATUC ((OTXOI[BI IIPOU3BOJACTBaA». Ha ocHoBe Q)enepaanoro KJ'IaCCI/I(bI/IKaHI/IOHHOFO

KaTaJiora oTxXo40B OIPEACIATE KJIaCC OIMMAaCHOCTH OTXOA0B; arp€raTHOC COCTOSAHUE U (l)I/I3I/I‘IeCKy10 (bOpMy

OTXO0JI0B, 00pa3yroIIUXCs Ha padoyeM MecTe / Ha ATanax MPOU3BOJICTBA, CBSI3aHHBIC C ONPEACICHHON
npodeccueit/cnennanbHOCTHIO

Tema 4.5.
Bausinue
COIMAIbHO-
IKO0JIOTHIEeCKUX
¢akTopoB Ha
310pOBbE
yeJIoBeKa

OcHoBHoOe coJepkaHue

11

TeopeaneCKoe oﬁyqe}me:

310poBbe U ero cocrasiisgronie. GakTopel, MOJOKUTETBHO U OTPULATENBHO BIUAIOIINE HA OPTAaHU3M
yenoBeka. [Ipobrema TeXHOTeHHBIX BO3ACHCTBUIA HA 3/J0POBBE YEIOBEKA (JIEKTPOMArHUTHBIC MO,
ObITOBAst XUMUS, U30BITOUHBIEC ITYMBI, paJUallUA U T.11.). AJlanTalusl OpraHu3Ma 4esoBeka K gpakropam
OKpyxarote cpeasl. [TpuHIHIBI hOpMUPOBAHUS 3I0POBBECOECpETaroIIero moseacHus. Gundeckas
AKTUBHOCTb U 3JI0POBbE. BHOXMMUYECKHUE aCIIEKThI PALIMOHAIBHOIO MUTAHUS

JlaGopaTopHble 3aHATHSA:

JlabGopaTopHas paboTa Ha BEIOOP:

JIaGoparopHas paboTta «YMcTBeHHast pab0TOCIIOCOOHOCTh

OBgunazieHre MeTo/1aMH OIpe/ieNIeHHs ToKa3aTeNell yMCTBEHHON paboTOCIOCOOHOCTH, O0bICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BBIBOJIOB (IMCHBMEHHO) C HCIOJIb30BAHUEM HAYUHBIX
MIOHSATUI, TEOPUN U 3aKOHOB

JlaGoparopHas pabota «BnusHue abnotnyeckux (pakTopoB Ha YenoBeKa (HU3KHUE U BBICOKHE
TEMIIEpPaTypbl)»

W3yueHne MEXaHW3MOB aJanTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam 1
00BSICHEHHE MOIYUYEHHBIX PE3YJIbTAaTOB U (DOPMYIHPOBAHHE BHIBOJOB (ITMCHbMEHHO) C UCIIOJIb30BAHUEM
HAy4YHBIX TOHATUH, TECOPHI U 3aKOHOB

*B Tom unciie npogeccuoHATbHO-OPHEHTHPOBAHHOE COIep:KaHNe JJa00pPaTOPHOIo 3aHATHS

B kauecTBe TpUIrTepoB CHUXKAIOUINX PA0OTOCIIOCOOHOCTh MCIOIb30BaTh YCIOBHUS OCYIIECTBICHUS
npodeccnoHaNbHOM eATEIbHOCTH: IIyM, TEMIIEpaTypa, pu3nyecKkas Harpys3Ka u T.1.

OK-2
OK-4
OK -7
IIK ...

KonTtpoibHasn

TeopeTnyeckre acleKThl SKOJIOTUH
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padora

IIpodeccrnonaiLHO-OPHMEHTUPOBAHHOE COIeP:KaHUE (COAep:KaHUEe MPUKJIATHOTO MOIYJIA)

Paspnen S. buoJiorus B :KU3HH OK-1
Tema S.1. OcHOBHOE CO/IepKaHHe 12 OK -2
buorexnosiorun OK -4

Teopernueckoe coaepxanue: 6 K
B JKM3HH v

brotexHonorus kak Hayka u Npou3BoAcTBO. OCHOBHbIE HAPABJIECHUS COBPEMEHHONW OMOTEXHOJIOTHH.
feang1oro Mertoabl OuorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U T€HETUUECKUX

sKcnepuMeHToB. [IpaBuiia noucka u aHaaM3a OMO3KOIOTHYECKON HH(OPMAIIUK U3 Pa3JIMYHBIX HICTOUHUKOB

(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBO nH(popMarun, cetb VIHTepHET U Ipyrue)

IIpakTHyeckue 3aHATHA: 4

Keticpl Ha aHanm3 nHGOPMALIUK O HAYYHBIX JOCTHKEHHUSX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,

KJICTOYHOM MHKEHEPUH, MUIIEBbIX OMOTEXHOJIOIMH. 3aluTa Keica: npeacTaBiIeHne pe3ybTaTOB PelIeHus

KelcoB (BBICTYIUICHUE C ITPEe3eHTaLe )

*B ToM uHcJie npodeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe TeOPeTHYeCKOIro 3aHATHSA 2

Tema 5.1 o0s3aTenbHa 17151 MU3YYECHUS CTYACHTAMH BCeX PO eccrii/criennaabHOCTe!
Tema 5.2.. buorexHo10ruu B NpOMBIILIEHHOCTH. 4 OK-1
Tema 5.2.1. OCHOBHOE coiepKaHne OK-2
buorexnonorun | Ipakruyeckue 3aHATHSI: 4 OK-4
B Pa3Butue npoMpllluIeHHON OMOTEXHOIOTUI U €€ IPUMEHEHHUE B )KU3HU YEeJIOBEKa, MOMCK U aHaIN3 4 IK....
NMPOMBINUIEHHOC | HH(pOpMaLMK U3 Pa3IMYHbIX UCTOYHUKOB (HayuHas U yueOHO-Hay4yHas JIMTepaTypa, CpeaCcTBAa MacCOBOM
™ nHpopmanuu, cetb IHTEpHET 1 qpyrue)

Keiicbl Ha aHanu3 MHPOPMAIMK O Pa3BUTHH IPOMBIIIJIEHHOW OMOTEXHOIOTHH (IO rpymmam)

3amura keiica: [IpencTaBieHue pe3yabTaToOB pelIeHs KecoB (BBICTYIJICHHUE C Mpe3eHTalueil) 2
Tema 5.2.2. ConuaibHO-3THYECKHE ACIIEKTHI O0MOTEXHOJIOTHIA . 2
Tema 5.2.2. OcHoBHOE coep:kaHue 8 OK-1
CounanbHo- TpakTHYecKne 3aHsITHS: 4 OK -2
ITHYECKHE DTUYECKHE aCTIEKTHI Pa3BUTHS OMOTEXHOJIOTHIA M MPIMEHEHHE UX B KHU3HH YEJIOBEKa, TIOUCK M aHAIIN3 4 OK-4
aCHeKThI nH(OpMaLIUY U3 Pa3IMYHBIX HICTOYHHUKOB (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeACTBa MaCCOBOM IK-...
OMoTexHoOruil | wHOpMaIuu, ceTh HTEpHET U ApyrHe)
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Keiicel Ha aHanu3 HHGOpPMAITH 00 STUYECKUX aCIIEKTaX Pa3BUTUS OMOTEXHOIOTHH (IO TPYIIIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToB pelIeHHs] KEHCOB (BBICTYIUICHUE C Pe3eHTaIue ) 2
Tema 5.2.3. BuoTexHo0JI0TMU U TEXHUYECKUE CHCTEMBI. 4
Tema 5.2.3. OcHoOBHOE co/lep:KaHue 8 OK-1
Buorexnosoruu | [IpakTuyeckue 3aHATHS: 4 OK -2
U TeXHHYeCKHe | Pa3BuTie OMOTEXHOJIOTHH C MPUMEHEHUEM TEXHHUECKUX crcTeM (OnomHxeHnepus, OnonHpopmaruka, OK -4
CHCTEMBI OMOHWKA) ¥ X TIPUMEHEHUE B J)KU3HH YEJIOBEKA, IOUCK M aHAIN3 HHPOPMAIINH U3 PA3INIHBIX HCTOYHUKOB IK...
(Hay4Has 1 yueOHO-Hay4YHas JIUTEpaTypa, CpeCTBA MACCOBOM MH(pOpMAInH, ceTh HTepHET U Ipyrue)
Keiicpl Ha ananu3 uHGoOpMaIMK O pa3BUTUU OMOTEXHOJIOTHI C MPUMEHEHHUEM TEXHUUYECKHUX CUCTEM (110
rpyrmmnam)
3amuTa keiica: [Ipeacrapnenue pe3ynbTaToB pelieHUs] KeHCoB (BBICTYIUICHHE C TIPEe3eHTalneH ) 4
NupuBuayanbH 32
bIil IPOEKT
IIpomexyTouna 12
sl aTTecTalus apyras
10 JMCUHUIIHHE
Bcero: 176

16




3. YCJOBHUS PEAJIU3ALIAU TTIPOTPAMMBI
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jis peanm3ali MporpaMmbl  0011e00pa3oBaTeIbHON AUCHUIUIMHBL TPEIyCMOTPEHBI
ClIeyIollIKe CelMalbHble TOMEIIeHHs: KaOUHET OMOJIOTHH, MOMEIIEHUE ISl CAMOCTOSITENIbHOM
paboThI (UUTANBHBIN 3aJ1), OCHAILICHHBIE 000PYIOBaHUEM H IIPOTPAMMHBIM 00€CIIEUEHUEM.

KaOuner Ouonoruu - yuebHasi ayIuTOpUs AJIsl MPOBEACHUS JEKIIUOHHBIX, MPAKTUYECKUX
3aHITHHA, TPYNIOBBIX W  HMHIUBUIYaTbHBIX KOHCYJIbTAIlMi, TEKYIIErO0 KOHTPOJS U
MIPOMEKYTOUHOM aTTecTaluu.

O6opynoBanre W MeOeNb: CTONBI W CTYNbSl JUIsi OOYYAIOIIUXCS IO KOJUYECTBY
MOCAJOYHBIX MECT B ayAUTOpHUH, pabouee MeCTO IIpernoaaBaress, yueOHas q0cKa.

B kadecTBe moMeIeHus st CaMOCTOSATEIbHOM paboThl HCIOIB3YETCS:

UuranpHbld 3271 - 3TO TOMEUICHHE ISl CAMOCTOSTENHHOM pabOThl C MOCATOYHBIMU
MeCcTaMH Ha KOJMYECTBO 00yUalOMIUXCsl, aBTOMATU3UPOBAaHHBIE pad0Yre MECTa [l YUTaTeNen ¢
BBIXOJIOM B CeTh VIHTEpHET M 3JIEKTPOHHYIO HH(DOPMALMOHHYIO 00pa3oBaTeNbHYIO Cpeny
YIJITY, nporpaMmMHOe o0ecrieueHue OOIIero HasHaueHUs. TexXHOJorus OecrpoBOIHON
JokanbHOM cetr Wi-Fi.

Oo6opynoBanue y4ueOHOro KabuHeTa:

— HarJsAHbIe TOCOOUS (KOMIUIEKTHI y4eOHBIX Ta0JHUIl, CTEH]IOB, CXEM, IJIAKATOB;

— TUAAKTHYECKUe MaTepuanbl (3alaHus AJi1 KOHTPOJBHBIX paboT, AN pa3HbIX
BUJIOB OILIEHOYHBIX CPEJCTB, SK3aMEHA);

- MEPCOHAIBHBI KOMIIBIOTEP C TMPOTPAMMHBIM OOCCIICYCHHEM; WHTCPAKTUBHAS
JIOCKa, MYJIbTUMEUIHBIA TPOSKTOP; BBIXOJ] B JIOKAIBHYIO CETh;

— OuOIMoTeKa, YUTATBHBIN 3aJ1 C BHIXOJOM B CeTh MIHTEpHET.

3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl

Jly1s1 peanu3anyu mporpaMmMbl 00111e00pa3oBaTEIbHOM TUCIUILTMHBI OMOIHOTEUHBIN (HOH/T
00pa30BaTeIbHON OpraHu3alid WUMEET IeYaTHbIC W/WIH JJICKTPOHHBIC O00pa3oBaTelbHBIC W
WH(OPMAILIMOHHBIE PECYpPChl, PEKOMEHAYEMBbIe [UIsl HCIOJIb30BaHUS B 00pa3oBaTebHOM
IpoLecce.

3.2.1. IleyaTHble U3TaAHUS

1.JIykatkun A.C., Pyaun A.b., Cunaea T.b. u ap. buosnorus ¢ ocHoBaMu 3KOJIOTHH:
YU4EOHUK Ul CTY. YUpEXKAeHUH BbIcIL. oOpa3oBaHus. — M., 2020.

2.Cusornasos B.U1., Aradonosa N.b., 3axaposa E.T. buonorus. O6mas 6uonorus:
6a30BbIi ypoBeHb, 10—11 kmacc. — M., 2020.

3. CyxopykoBa JI.H., Kyumenko B.C., lBanoBa T.B. buonorusi (6a30Bblii ypoBEHB).
10— 11 ximacc. — M., 2020

3.2.2. JJ1eKTPOHHBbIE U3JAHUA (3JIEKTPOHHBIE PeCYPChI)

1. AradonoBa, U. b. buonorus : 6a3oBsiii ypoBeHs : yueOHuk / M. b. Aradonosa, A. A.
Kamenckwuii, B. . CuBornazos. — 2-e u3sg., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — TekcT : a5eKTpoHHBIH // JIaHb : 211eKTpOHHO-O0nOImoTeyHast
cucrema. — URL: https://e.lanbook.com/book/472913

2. Jleonoga, I'. I'. buonorus: yaedbnoe mocobue s CITIO / T'. T'. JleonoBa. — 3-¢ u3n.,
ctep. — Cankr-IletepOypr: Jlans, 2025. — 172 c. — ISBN 978-5-507-52846-2. — Tekcr :
ANEKTPOHHBIHN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/460736

3. www.sbio.info (Bcs 6uonorus. CoBpemeHHast OMOJIOTHSI, CTaThH, HOBOCTH,
OnOIMOTEKA).

4. www.window.edu.ru (EquHoe okHO 10CTyIIa K 00pa3oBaTeIbHBIM pecypcam
WuTepHera o 6MoI0Tun).
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5. www.5ballov.ru/test (Tect a1t aOUTYpPHEHTOB 1O BCEMY IIKOJIBHOMY KYPCYy
Omosorum).

6. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAITMOHHBIE BUKTOPUHBI 11O
OMOJIOTUN — JKOJIOTUH Ha cepBepe BopoHEXKCKOro yHUBEpCUTETA).

7. www.biology.ru (buonorus B OTkpsiTOM KoJutemke. CalT COACPIKUT AIEKTPOHHBIN
yueOHuK 1o Omonoruu, On-line TecTsr).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOU JJUCIIUILJIMHBI

KoHTpounb 1 o1ieHKa pe3ynbTaToB OCBOCHHS 0011e00pa30BaTeNbHON JUCIUTUTMHBI PACKPBIBAIOTCS
yepe3 AMCHUIUTMHAPHBIE PE3yNbTaThl, HAIIPABIEHHBIE Ha ()OPMHUPOBAHHE OOMIMX M TPO(ECCHOHAIBHBIX
KOMIICTCHIIMHN TI0 pa3/iejiaM U TeMaM COJICpKaHUsl Y1eOHOro MaTepraia.

Oo0masn Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIEeTeHIHS

Pazgea 1. Kinerka — KonTponbnas pabora
CTPYKTYPHO- «MoeKynsipHBIH YPOBCHb
(pyHKIHOHAIbHAS eIMHUIIA OpraHU3aIMH )KHUBOTOY
sKHBOT0

OK 02 buonorus kak Hayka. O0mas 3armoiHeHre Ta0InIBI C OIMCAHUEM
XapaKTePUCTHKA JKU3HH METOJIOB MUKPOCKOITUPOBAHUS C X

JOCTOMHCTBAMH M HEIOCTATKAMHU.
3anonHeHne Tabaunbl «BKiag y4eHbIx
B pa3BUTHE OMOJIOTHUNY

3anojiHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA M PA3JIMUMUI KHBOTO U HE

KHBOTO
OK 01 CrpykTypHO-QyHKIMOHANbHAA |OueHuBaeMas JUCKYCCHs 110 BOIIpocam
OK 02 OpraHHU3aIys KICTOK TICKITUU
OK 04 Pa3paboTka MeHTaIbHON KapThl MO

KJIacCU()UKALMU KJIETOK U MX CTPOCHUIO
Ha MPO- U YKApHUOTHUYECKUX U 110
LIapCTBaM B MUHU T'pyIIax
BeinonHenue u 3amura 1a60paTOpHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOILIACTBI, XPOMOTLIIACTHI)»
ITpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ TPe3eHTalNEH,
MIOATOTOBJIEHHBIX IO MIEPEYHIO
MCTOYHUKOB, PEKOMEHIOBAHHBIX

npernoJiaBaTeneM
OK 01 CrpykTypHO-GyHKIHOHATIbHBIE |DPPOHTAIBHBIN OMpoC
OK 02 (akTOpbI HACIEICTBEHHOCTH Pa3pabotka rioccapus

Pemenue 3ana4 Ha onpezeneHue
NI0CJIEI0BATEIBHOCTH HYKJICOTH/IOB,
aMMHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUS MOCIe0BaTeIbHOCTH
nykieotunos JJTHK

OK 02 OOMeH BeIecTB 1 ®OpoHTATBHBIA 0IIPOC
MpeBpalleHIe YHEPTUU B KJIIETKE | 3alOJIHEHUE CPABHUTEIIBHOM TaOIHUIIBI
XapaKTEPUCTHK TUIIOB OOMEHA

BEIIECTB
OK 02 JKW3HEHHBIN LUKII KIETKH. OO6cy>kaeHue o BoIpocam JICKIUH
OK 04 Murto3. Metio3 PazpaboTka JeHThI BpeMEHU
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JKHU3HCHHOI'O NUKJIa

Paszgen 2. Ctpoenne u
(pyHkuun opranuzma

Kontponbnas padora “CtpoeHue u
¢byHKIMK opraHu3ma’

OK 02
OK 04

CrtpoeHue opranusma

OueHnnBaemast IUCKYCCHUS

Pa3paboTka MeHTaIbHON KapThl
TKaHEH, OPraHOB U CHCTEM OPraHOB
OpPraHu3MoOB (PaCTeHHS, )KUBOTHBIE,
YEJIOBEK) C KPAaTKOH XapaKTepUCTUKON
UX QYHKIHHA

OK 02

@opMbl pa3MHOKEHHUS
OpraHu3MOB

@pOHTAIBHBIN OIIPOC

3anosiHeHHEe TaOIHITbI ¢ KPATKOM
XapaKTePUCTUKON U TipuMepamMu popm
Pa3MHOKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U 4eJIOBeKa

Pa3zpaboTka 1IeHThI BpeMEHH C
XapaKkTEepPUCTUKOM 3TAIOB OHTOIE€HE3a
OTJEJIBbHOM I'PYIIION )XUBOTHBIX U
YeJI0BeKa M0 MUKPOrpyIam
Tect/onpoc

CocTaBjiCHHE >KU3HEHHBIX IIUKJIOB
pacTeHui 1Mo otaenaM (MOXOBHUIHBIC,
XBOILIEBUAHBIE, MATOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTH HACTIEAOBAHUS

Pa3paboTtka rioccapus
OpOHTAIBHBIN ONPOC

Tect o Bompocam JeKIuu
Pewienue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHHS
HACJIEICTBEHHBIX [TPU3HAKOB IIPU
MOHO-, TU-, TIOJTUTUOPUTHOM U
aQHAIM3UPYIOIEM CKPEIINBAHUU,
COCTaBJICHHE TE€HOTUTTUYECKUX CXEM
CKpELIMBaHUS

OK 01
OK 02

CueneHHoe HacIeq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemienue 3a1a4 Ha onpeeneHue
BEPOATHOCTU BOSHUKHOBCHU A
HACJIe/ICTBEHHBIX IPU3HAKOB MPU
CIICTITICHHOM HacJIeZIOBaHUH,
COCTaBJIEHUE TeHOTUITMYECKUX CXEM
CKpelUBaHUA

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3amau Ha onpeeneHue TUna
MyTaluu IpH nepeaye
HACJIEJICTBEHHBIX MMPU3HAKOB,
COCTaBJICHHE T€HOTHITMYECKUX CXEM
CKpEITUBAHMS

Pasnen 3. Teopusi 3Bo/1I00MH

KontponbHas padora “Teopetnueckue
aCIEKTHI DBOJIIOLUHY KU3HHU Ha 3emite”

OK 02
OK 04

Hcropust 3BOIFIOLIMOHHOTO
ydeHus. MUKpOIBOIOLNS

@pOHTAIBHBIN OIPOC
PazpaboTka rioccapust TEpMUHOB
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Pa3paboTka 1eHTHI BpeMEHU pa3BUTUS
ABOJIIOLIMOHHOTO yYEHUs

OK 02 MaxkposBOTIOIIHSL. OuennBaemast TUCKYCCHSI:
OK 04 Bo3HukHOBEHUE U pa3BUTHE UCTIOJIb30BaHUE aPTyMEHTOB,
JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOIIOTHH U

CHUMBOJIMKH JUTSI OKA3aTEIbCTBA
POJICTBAa OPTaHU3MOB Pa3HBIX
CHUCTEMaTHUYECKUX TPYII
PazpaboTka 1eHTbI BpeMEeHU
BO3HUKHOBEHUS M Pa3BUTHS KHU3HH HA
3emie

OK 02 [TpoucxoxaeHne 4eIoBeKa — DpOoHTABHEIN 0IPOC

OK 04 AHTPOIIOTCHE3 PazpaboTka neHThI BpeMeHH
MIPOMCXOXKICHUS YeIOBEKa

Pa3nes 4. Jxosnorus

OK 01 Dkojnoruyeckue GakTopsl U Tect 1o skon0ruUYeckuM pakTopam u

OK 02 CpEeIbl KU3ZHU cpeaaM KH3HH OpPraHU3MOB

OK 07

OK 01 [Tomynsiusi, cooOriecTna, CocTaBiieHue cxem

OK 02 HKOCUCTEMBbI KpyroBOPOTAaBEILECTB, UCIIONb3Y

OK 07 MaTepHuabl JICKIIHHA
Perrenue npakTHKO-OpPUEHTHPOBAHHBIX
pacyYeTHBIX 3aJaHUH 110 TIEPEHOCY
BEIIECTBA M YHEPTUU B IKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKUX IIeTIeH U
nUpamMul OMOMacChl U YJHEPTUU

OK 01 buocdepa - rmobanbHas OueHuBaemasi JUCKYCCHUS

OK 02 9KOJIOTUYECKAsA CUCTEMA Tecr

OK 07

OK 01 BinsiHME aHTPONIOTE€HHBIX Tect

OK 02 ¢dakTopoB Ha Ouochepy [TpakTuyeckas padora “OTxo/bl

OK 04 MpOU3BOJICTBA”

OK 07

OK 02 Bausinue conpainsHO- OneHuBaemasi JUCKYCCHUS

OK 04 HKOJIOTHYECKUX (DaKTOPOB Ha Brinonnenue nabopaTopHoit paboTsl Ha

OK 07 3JI0POBHE YEJIOBEKA BBHIOOD:
"YMcTBeHHas paboTOCIOcOOHOCTD",
"Brniusiane abuotudyeckux GakTopoB Ha
YeJoBeKa (HU3KUE U BBICOKUE
TeMmeparypsl)"

Paznen S. Buosorus B :ku3umM  |3amuTa Kelica: IpeicTaBIeHUE

pe3yabTaTOB pelIeHHsI KEHCOB
(BBICTYTIJIEHUE C MTPE3EHTAIINEH )

OK 01 buotexHonoruu B )Ku3HU Beinonnenue keiica Ha aHAU3

OK 02 Ka)JI0TO UH(POPMAIINN O HAYIHBIX JTOCTHKCHHIX

OK 04 B 00J1aCTH I'€HETHYECKUX TEXHOJIOTHH,

KJICTOYHOM WHKCHEPHH, TUIIEBBIX
O6noTexHoorui (1Mo rpynmnam),
IPEe/ICTaBICHNE PE3YIbTATOB PEIICHHS
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KENCOB

OK 01 [TpombinieHHas OnoTexHOJIOTHS | BBITTOTHEHNE Kelica Ha aHaIU3

OK 02 uHpOpMALIUU O PA3BUTUU

OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110
rpyIIam), IpeJCTaBICHUE Pe3yIbTaTOB
pelIeHus KecoB

OK 01 CounanbHO-3THYECKHUE aclieKThl | BblnonHeHune kelica Ha aHAIN3

OK 02 OMOTEXHOJIOTHI nH(popMaIuu 06 STUYECKUX acCIeKTax

OK 04 pasBUTHsI OMOTEXHOJIOTHIA (TI0
rpymIam), IpeJCTaBICHUE Pe3yIbTaTOB
pelIeHus KecoB

OK 01 buorexHosoruu u texunueckue |BrplnosHeHUE Keiica Ha aHan3

OK 02 CHUCTEMBI nH(poOpMaIUU 0 pa3BUTHUSA

OK 04 OMOTEXHOJIOTUN C MPUMEHEHHEM

TEXHUYECKUX CUCTEM (TI0 TPYIIIaMm),
MIPEJICTABICHUE PE3YJIbTATOB PEIICHUS
KelcoB
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CoNoA~WNE

[EEN
©

11.
12.
13.
14.

15.
16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

5. TEMbI UHAUJIUBU Y AJIBHBIX ITPOEKTOB

Kanpuuii ICTOYHUK KU3HH, 310POBBS U KPACOTHI

YHUKAIBbHBIA MEN

Bnusinue Ha coctosinue 6uocdepbl yHUYTOXKEHHUE JIECOB

CumMOn03 B )KM3HU PACTEHUM U KUBOTHBIX

Bnusaue abuotnyeckux ¢pakTopoB Ha dayHy U (Iopy

VYri1eBobl M X POJIb U 3HAYEHHE B KU3HU YEJIOBEKA

BnusiHME cO€BOTO 3arpsi3HEHHS HA POCT U Pa3BUTUE CEMSH BBICIIMX PACTEHUI

Bnusiaue reorpaduueckoii cpeabl Ha MOPQOTIOTHIO PACTEHUH U KUBOTHBIX

CpeactBa yxona 3a 3yoamu

N3yuenne mporecca BOCCTAHOBIICHHS JIECHOTO COOOIIECTBAa MOCJHE JCHCTBUS HH30BOTO
noxkapa

Butamun C u ero 3nHaueHue

O¢dupHbie Macia-0eCclieHHbIN 1ap MPUPOIbI

OTnnuus TOI0CEMEHHBIX PACTEHUM OT OKPHITOCEMEHHBIX

OnycreiHuBanue JnaHamadToB - ThHobanbHas MpoOieMa COBPEMEHHOTO COCTOSHUSA
Ounocdepsl 1 aHTPOMIOTEHHBIE BMEIIATEIECTBA CIIOCOOCTBYIOIINE 3TOMY

BzaumopeiicTBue pactenuii, rpu0oB, OaKTepHii U UX POJIb B IKOCUCTEME

Pons B kpyroBopore KHCIOpOJa pacTeHUM LHMAHOOAKTEpUM, >KUBOTHBIX, OAaKTEpUl WU
HCIIOJIb30BAaHUE KUCIOPOJa ITUMU OpraHu3MaMHu

Ocy1ecTBIeHUE PETYISLIUN YUCICHHOCTH HACEKOMbBIX, HACEKOMOSIIHBIX M XHUIIHbBIX ITHI] B
3KOCHUCTEME CMEILIaHHOIO JIECa, IPU PE3KOM BO3PACTAHUM X YUCIEHHOCTH

Caxap u caxap0o3aMEHHUTEIIU: 3a U MPOTUB

MuHepanbHas BoAa: YHUKaIbHBIN 1ap NPUPOIbI

JlexapcTBEHHBIE pACTEHUS

OnacHOCTb KMCIIOTHBIX JOXKIEH

Mox B Hamreil sxu3HI

ButamMuHBbI B )KU3HU YeIOBEKa

JKupsr: Bpen u nonb3a

buonornyeckue puTMbI paCTEHUM

JKu3HeHHas e HHOCTh MENa

bronornueckre akTUBHBIE BEILIECTBA: BUTAMUHBI

XuMuyeckue 1 OM0JIOTHYECKUE 3arps3HEHUS] CPEIbI
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