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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOTPAMMBbBI
OBIIEOBPA3OBATEJIBHOM JJUCHUILIIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

Oo1eoOpa3oBaTenpHas JucHUIUIMHA «brosnorus» nzydaercs Ha 6a30BOM ypOBHE
B 00111€00pa30BaTENbHOM LIMKJIE Y4eOHOro IIJaHa OCHOBHOM Npo(heCCHOHAIBHOM
obpazoBarensHOl TTporpamMmbl 38.02.08 Topropoe nerno.

TpynoemkocTs muctumuiiiael «buonorus» Ha 06a30BOM ypOBHE COCTaBISET 72
yaca, W3 KOTOpPBIX 12 4YacoB BKIHOYAaEeT NPO(PEecCHOHATBLHO-OPUEHTUPOBAHHOE
coJiep)KaHue, yCHIMBarolee mpohecCHoHAbHYIO COCTABISIOUIYIO 10 CIEIMAaTbHOCTH.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE COJIEPKAHNUE PEATU3YETCsl B MPUKIAJTHOM
monyne (paszzgen 5 “buosiorust B KU3HW) Ui BCEX CHELMAIBHOCTEH HAa MaTepuaie
KEWCOB, CBS3aHHBIX C aHAIM30M HHGOpPMALMK O Pa3BUTHM U [PUMEHEHUU
OMOTEXHOJIOTMH 1O  oTpaciaM Oyaymed  npodecCHOHANbHOM — AESITeNbHOCTU
oOyuaronuxcs. Kpome Toro, mnpodeccHoHanbHO-OPUEHTUPOBAHHOE COJEpPHKAHUE
yUUTBIBa€TCS B pasfene 4 “Okojorus” TpU  BBINOJIHEHUH JIAOOPATOPHBIX U
MPaKTUYECKUX padoT, CBSA3aHHBIX C Oyaymiedl nmpo@ecCHOHANbHON JeATEIbHOCTHIO
00yJaroImmxcs.

1.3. e u mu1aHupyemble pe3yJbTaThl OCBOCHUS JUCHUIIIHHBI:

Hean: ¢QopmupoBanwe y CTYIEHTOB TIPEACTABICHHS O  CTPYKTYpHO-
(YHKIIMOHATLHOW OpPraHW3alliy KUBBIX CHCTEM PAa3HOTO PaHTa KaK OCHOBBI MPUHSTHS
pEIICHUI B OTHOIIICHUH O0BEKTOB KUBOH MPUPOJIBI U B TPOU3BOACTBEHHBIX CUTYAITHIX.

3anauu:

1) chopmupoBaTh MOHMMaHUE CTPOSHUS, MHOTOOOpa3usl U 0COOCHHOCTEH KHBBIX
CUCTEM PA3HOTO YPOBHS OpraHU3AINU, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEHW Cpele, LIEJOCTHOM HAy4YHOM KApTUHBI MUDA,
B3aMMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS ONPEIACTATh KUBbIE OOBEKTHI B MPHUPOJE; IPOBOIUTH
HaOMIOACHUS 3a DKOCHUCTEMaMHU JIJISl BBISABJICHHS] €CTECTBEHHBIX M aHTPOIIOTCHHBIX
W3MCHCHUH, HHTEPIIPETUPOBATH PE3YIbTAThI HAOTIOACHUH,

3) cdopmupoBaTh HAaBBIKM  MPOBEICHUS  MPOCTEUIIUX  OMOJOTHMYECKHUX
HKCIIEPUMEHTATILHBIX UCCIIEIOBAHUN C COOJIIOICHUEM MpaBuil 0€30MacHOT0 OOpaIieHus
¢ 00beKTaMH U 000PYAOBAHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh MHGOPMAIMIO OMOJIOTHUYECKOrO XapakTepa W3
Pa3TUNYHBIX UICTOYHUKOB;



5) chopmupoBaTh YMEHHUS POTHO3UPOBATH MOCIEACTBHS CBOCH JNEATEIHLHOCTH 10
OTHOUIEHUIO K OKpYyXaloled cpeae, COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBBIBATH U
co0JrroaTh Mephl MPO(HIIAKTUKY 3a00ICBaHUM.

6) chopMHpoBaTh TOHUMAHUE 3HAYMMOCTU JOCTHKEHUNU OMOJIOTUYECKON HAyKU U
TEXHOJIOTMA B TMPAKTHYCCKOW JESATEIBHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTHH.



1.2.2. Ilnanupyemble pe3yJbTaTbl 0CBOCHHUS 00111e00pa30BaTeILHON TucHUIIMHBI B c00TBeTcTBMU ¢ ®I'OC CIIO u Ha

ocHoBe ®I'OC COO
Kox n Il1anupyeMble pe3yabTaThl OCBOEHHS AMCHHIIIAHDI
HAMMEHOBAHUE
}opmupyembIx O6mmue’ JluCuuIIMHAPHbIE
KOMIIeTeHIINIi

OK 01. Beibupats
CHOCOOBI PelIeHuUs
3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS

- TOTOBHOCTh K TpYyIy, OCO3HAaHWE IIEHHOCTH MacTepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTh K AKTHBHOM MESTEILHOCTH TEXHOJIOTHMYECKOH U
COLIMAJILHOM HANpaBJICHHOCTH, CIOCOOHOCTh HHHUIMHUPOBATH,

MJIaHUPOBaTh M CAMOCTOSITEIBHO  BBINOJHATH  TaKylo
NESITEIbHOCTD;
-  WHTEpeC K pasnuyabiM  chepam  TpodecCHOHATBLHOM
JESITEIbHOCTH,

OmnageHne yHHMBEPCATBHBIMU y4YEOHBIMH ITO3HABATEIHHBIMH
NEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUSA:

- caMOCTOATENbHO  (OPMYIMPOBATH U
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBJIMBaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- ONpEeAcNATh ILENN JEATENbHOCTH, 3alaBaTh MapaMeTpbl HU
KPUTEPHH UX JOCTIKEHUS,

- BBUBJISITH  3aKOHOMEPHOCTHM U
paccMaTpuBaeMbIX SIBJICHUSX;

AKTYAJIM3UPOBATH

MIpOTUBOPCUUSA B

c(OpMUPOBAHHOCTH 3HAHHM O MECTE M POJU OMOJIOTHUU B
CUCTEME HAYYHOTO 3HAHUS; PYHKIIMOHAIBHON IPaMOTHOCTH
YeNoBeKa ISl PEeLIeHUs )KU3HEHHBIX MPOOIeM;
c(OPMUPOBAHHOCTh YMEHHS PaCKpbIBaTh COJEPKaHUE
OCHOBOIIOJIAralouX OUOJIOTUYECKUX TEPMUHOB U MMOHSATHI:
KHU3Hb, KJICTKA, TKaHb, OPTaH, OPTaHU3M, BHJI, TIOYJISIIUS,
IKOcHcTeMa, OWOIIeHO03, Omocdepa; meTaboausMm (oOMeH
BEIICCTB M  TPEBpAlllCHUe  DHEPruu), TIOMEoCTa3
(camoperymsnusi), OuMOCHHTE3  O€lKa,  CTPYKTypHas
OpTraHU3AIIHS HKHUBBIX CHUCTEM, JTIUCKPETHOCT,
CaMOpPETryJAlUs, CaMOBOCIPOU3BEACHHE (PEHPOAYKIIHUS),
HACJICJICTBEHHOCTh, HW3MEHYUBOCTH, JHEPro3aBUCUMOCTb,
POCT U pa3BUTHE, yPOBHEBASI OPraHU3AIIHS;
c(OPMUPOBAHHOCTh YMEHHS PACKpBIBaTh COJEPIKaHUE
OCHOBOTIOJIAralolUX OWOIIOTUYECKUX TEOPHM M TUIOTE3!
KJIETOYHOW, XPOMOCOMHOM, MyTallHOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOXKACHUS KU3HU U UYETOBEKa,

c(OpMUPOBAHHOCTb YMEHUS pacKpbIBaTh
OCHOBOTOJIAraroIue OHMoJOrHYecKue 3aKOHBI u
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pe3yabTaThl 3 ®rOC COO (B nocnenHelt peaakumm ot 12.08.2022), bopmupyemble 061,e06pasoBaTenbHON AUCLUNANHOMN

Z,U,I/ICLI,MI'IHI/IHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcA B cooTBeTcTBUM ¢ PFOC COO (B NnocnegHen pegakumm ot 12.08.2022)




- BHOCUTb KOPPEKTHUBBI B I€ATEIHbHOCTh, OLIEHUBATH COOTBETCTBHE
pe3yabTaToOB  IENsAM,  OIEHWBAaTh  PHUCKA  TOCIEACTBUIN
NESITEIIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUU >KU3HCHHBIX
npo0em

0) 0a30BbIe HccCIe0BATEIbCKHE IeCTBHUS:

- BJIQZICTh HAaBBIKAMU Y4€OHO-HCCIEIOBATEIbCKOW U MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU pa3perieHust Mpooiiem;

- BBIABIIATH MPUUYMHHO-CIICJCTBEHHBIC CBA3M U aKTyaJU3HUPOBATh
3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PEHICHHS, HAaXOJUTh apTyMECHTHI
JUTSL TOKA3aTeNbCTBA CBOMX YTBEPKICHUIL, 3a/1aBaTh apaMeTpbl U
KPUTEPUU PEIICHHUS;

- aHaIM3UpOBaTh TIONYYEHHBIE B XOAE pEIICHUA 3aJadyd
pe3yNbTaThl, KPUTUYCCKU OICHWBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- YMETh IEPEHOCHUTH 3HAHUS B MTO3HABATEIIBHYIO U MTPAKTUICCKYIO
00J1acTH KU3HEEATEIbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHUS W3 PA3HBIX TPEIMETHBIX
oOJacrei;

- BBIJIBUTATh HOBBIC UJIEH, MIPEATIaraTh OPUTHHAIBHBIE TOAXO0IbI U
pelICHHUS;

- CHOCOOHOCTh HMX HCIOJB30BAaHUS B I[IO3HABATEIbHON W
COLIMAIBHON MTPAKTHUKE

Basunosa, D. I'ekkenst, . Mromepa, K. bapa), rpanuist nx
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

NpUOOpETEHUE OIbITa MPUMEHEHHUS] OCHOBHBIX METOJIOB
HAy4YHOT'O T[IO3HAHUS, MCIHOJIb3YeMbIX B  OHOJIOTHU:
HAOJIIOJICHUSI U OINMCAaHUsl KUBBIX CHUCTEM, IPOILIECCOB U
SIBJICHUM; OpraHu3alid W MPOBEJACHUS OUOIOTHYECKOTO
OKCIIEPUMEHTA,  BBIABMKEHHS  TUIOTE3,  BBISBICHUA
3aBUCHMOCTH  MEXKIY  HCCICIYeMbIMH  BEIWYMHAMH,
00BsICHEHUS MOTYYEHHBIX PE3YIbTAaTOB U POPMYITUPOBAHUS
BBIBOJIOB C HCITOJIb30BAHUEM HAYYHBIX TIOHSATUH, TCOPUU U
3aKOHOB;

c(OPMHUPOBAHHOCTh YMEHHUSI BBIICISATH CYIIECTBEHHBIE
NpPU3HAKA BUPYCOB, KIETOK TPOKAPHOT M OSYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJIOB,
OHMOreoIeHO30B U JIKOCHCTEM; OCOOEHHOCTH IPOLIECCOB
oOMeHa BEUIECTB M TMPEBPAICHUS DHEPIrUU B KIIETKE,
dboTocuHTE3a, MIACTHYECKOTO M SHEPreTUHIecKoro ooMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJOTBOPEHUS, PA3BUTHS
U Pa3MHOKCHUsS, WHIAWNBUIYAIBHOTO Pa3BUTHS OpraHU3Ma
(onTOTEHe3a), OOpHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
otbopa, BH1000pa30BaHMsI, MIPUCTIOCOOICHHOCTH
OpraHW3MOB K Cpelle OOWTaHMS, BIMSHHUS KOMIIOHEHTOB
HKOCHUCTEM, AHTPOIOTCHHBIX H3MEHEHHH B HIKOCHUCTEMAxX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBpAIllCHUE
sHeprum B buocdepe;

cOPMUPOBAHHOCTh yYMEHHsI pelaTh OUOIOTUYECKUE
3a/1auu, COCTABJISATh TEHOTUITUYECKUE CXEMbI CKPEIIUBAHUS
JUIS  pa3HbIX THUIOB  HACIENOBAaHUS  MNPHU3HAKOB Y
OpTraHW3MOB, COCTABJISITH CXEMBI TIEPEHOCA BENIECTB U
HHEPrUM B dKocucTeMax (I[eny MUTAHUs, TIUIIEBbIC CETH)

OK 02.
Wcnonn3oBars
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,
a”ajanus3a u

B 00s1acTH HEHHOCTH HAYYHOI'O TO3HAHUS:

- c¢(hOpMHUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIECTBEHHOM
MPAKTUKU, OCHOBAHHOT'O HA IUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MNOJIUKYJIBTYPHOM MUDE;

cOPMUPOBAHHOCTh ~YMEHHI KPUTHYECKH OIEHUBATh
nHpopMaIuio OMOJIOTUYECKOTO COJIEpXKaHUS,
BKJIIOUAIOIIYI0 TICEBJIOHAYYHBIE 3HAHHS W3 Pa3IMYHBIX
HMCTOYHHUKOB (CpeJCcTBa MAaccoBOM HMH(POpPMAIMH, HAYIHO-
MOMYJISIPHBIE MaTepHalibl); WHTEPIPETHPOBATH ITUUYECKUE




UHTEPIIpETaNu
UHPOpPMALIUHU U
UH(pOpMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM
JeATEIILHOCTH

- COBEpILEHCTBOBAHUE S3bIKOBON M YMTATENICKOM KyJIBTYphl Kak
CPEJCTBA B3aUMOAECUCTBUSI MEXAY JIFOJIBMU U TO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTH HAay4yHOW JeATEIbHOCTH, TI'OTOBHOCTb
OCYILIECTBIISATh IIPOEKTHYIO U HCCIIEI0BATENbCKYIO JIEATEIbHOCTh
UH/MBUYaJIHO U B TPYIIIIE;

OBnazneHrne YHUBEPCAJIbHBIMM YYEOHBIMM I103HABATEJIbHBIMU
NEUCTBUSIMU:

B) padorta ¢ undopmManmeii:

- BJIQIETh HABBIKAMU IOJIydyeHHs] MH(OPMALUM M3 HUCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh MOMCK, aHAIU3,
CHUCTeMaTH3allMi0 M HMHTEPIPEeTaluio HH(GOpMAMU pa3IMYHbIX
BUOB U (POPM IIPEICTABICHHUS;

- CO3J1aBaTh TEKCThI B pa3JINYHbIX (JOPMATAX C YU4ETOM Ha3HAUCHHUSI
UHPOpPMALIUM W LEJIECBOM ayJUTOPHUH, BHIOWMpAs ONTHUMAIbHYIO
(dopMy npeacTaBiIeHUs U BU3YyalIU3alluy;

- OLEHHMBATH JIOCTOBEPHOCTH, JETUTHMHOCTh HH(pOpMAIHH, €
COOTBETCTBHUE MIPABOBBIM U MOPaAJIbHO-ITUYECKHUM HOpMaM;

- HCII0JIb30BATh CpeacTBa MH(pOpMaLHOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMM B PEUIEHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 33Ja4 ¢ COONI0/IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI,
pecypcocOepeXeHns, MPaBOBBIX M 3TUYECKMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJIeTh HAaBBIKAMH DPACMO3HABaHMS M 3aIIUTHl MH(OpMAIUH,
MH(}OpPMallMOHHON 6€30MaCHOCTH JIUYHOCTH

acreKThl COBPEMEHHBIX HCCJeIOBaHUN B OuHoJOruwy,
MeAMIMHE, OMOTEXHOJOIMH; paccMaTpuBaTh TIJ100albHbIE
HKOJIOTMYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOILICHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;
c(OpMUPOBAHHOCTh YMEHHH co037aBaTh COOCTBEHHBIE
IIMCbMEHHBIE M  YCTHbIE COOOLIEHMSI Ha  OCHOBE
Ouonoruueckor nHGOpMaluy U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh OHATUIHBIN annapaT OMoJIOruU

OK 04. O¢ddexTuBHO

B3aUMO/ICCTBOBATh
" pabortatb B
KOJUIEKTUBE u
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHHIO;

-OBJIa/ICHNE HaBbIKAMU Y4EOHO-UCCIIE0BATEIbCKOM, IPOEKTHOMN 1
COLIMAJILHON JEATENIBHOCTH;
OBianenue YHHMBEPCAJIbHBIMH
NeUCTBUAMM:

0) coBMecTHAasl AeATeJIbHOCTD.

- TIOHMMaTb M MHCIIOJNb30BAaTh INPEUMYIIECTBA KOMAHJIHOM U
WMHAUBUAYaJIbHON paboThI;

KOMMYHUKATUBHBIMHA

pUOOpETEHNE OINbITa MPUMEHEHHUS] OCHOBHBIX METOJIOB
HAyyHOTO IIO3HaHUS, MCIOJNb3YEMbIX B  OHOJOTUU:
HaOJIOZCHUsT M ONHUCAHUS JKMBBIX CHUCTEM, NPOILIECCOB U
SBJIGHUHN; OpraHW3aluyd ¥ MPOBEICHHUS OHOJIOrHYECKOro
DKCIIEPUMEHTA,  BBIABMIKEHUsS  TUIIOTE3,  BBIABICHUSA
3aBUCUMOCTH  MEXKIY  HCCIEAYyEeMbIMH  BEJIINYMHAMHU,
0OBSICHEHUS MTOJyYSHHBIX Pe3yJIbTaToOB U (POPMYITMPOBAHUS
BBIBOJIOB C HMCIIOJIb30BAHMEM HAYYHBIX MOHATUH, TEOPUH U
3aKOHOB




- IPUHUMATh LIETTH COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATH JCHUCTBUSA 0 €€ JTOCTUKEHUIO: COCTABIIATD IJIaH
NEeNCTBUI, pacrnpenensiTs poJd C YYeTOM MHEHHMH Yy4aCTHUKOB
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOTHI;

- KOOPJUHUPOBATh U BBHINOJIHATH pabOTy B yCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYIIECTBJIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B
Pa3IMYHBIX CUTYAIHsIX, IPOSIBIATH TBOPUYECTBO U BOOOpaKEHUE,
OBITH UHUIIMATUBHBIM

OBJ1aieHHe YHUBEPCAJbHBIMH PeryisiTUBHBIMY /1€/iCTBUSIMH
I') NPUHATHE ce0sl U APYTHX JIIO/Iei:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIFOACH IPU aHAJIN3e
pE3yNbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUP C MO3UIUH IPYrOro
YyeJloBeKa

OK 07.
CopeilicTBOBaTH
COXPaHEHUIO
OKpY>Karoleu
CpeIbl,
pecypcocoepekeHn
10, IPUMEHSATH
3HaHUs 00
M3MEHEHUH KIIMMara,
TIPUHITAITBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BBIYAHBIX
CUTYAITUSIX

B 00Js1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, IOHUMaHHUE
BIIUSHUS COLMAIbHO-DKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSHHE
IPUPOJHON M COLMAIbHOM Cpefbl, OCO3HAHUE TIJI00ATIBLHOTO
XapakTepa 3KOJOrMUECKUX MpoliIeM;

- IUIAHWPOBAaHUE W OCYIIECTBIEHUE NEHUCTBUU B OKpYXKarollen
Cpele Ha OCHOBE 3HAaHMS LEJIIeH YCTOWYMBOIO pa3BUTHUSA
YEJI0BEYECTBA;

AaKTUBHOE HENPUATHE NCHCTBUMN, IPUHOCALUX BPEI OKPYKAIOLIEH
cpene;

- YMEHHME TPOTHO3UPOBATh HEOJIArONPHUSTHBIE 3KOJIOIMYECKHE
IIOCJIE/ICTBHSI PEITPUHUMAEMBIX JIEHCTBHM, IPEAOTBPAIATh UX;
- pacliupeHue  OmbITa  JEATEIIBHOCTH  JKOJOTMYECKOU
HaIlpaBJIEHHOCTH;

- OBJIQJICHUE HAaBBIKAaMH Y4e€OHO-UCCIIEeI0BATEIbCKON, POEKTHOM
7 COITMAIbHOM eI TETbHOCTH

C(OPMHUPOBAHHOCTh YMEHHUS IPHUMEHATh IOJTYy4YEHHBIE
3HaHUS U1 OOBSCHEHHs OMOJOIMYECKHX IPOLECCOB U
ABJIGHUM, JUId TPUHATUS TPAKTUYECKUX pELIEHU B
MOBCEIHEBHOM KHU3HHU C LIENIbI0 00ecrieueHs 6€30MacHOCTH
CBOETO 3JI0POBbSI M 3/I0POBbSl  OKPYKAIOIIMUX JOJEH,
COOJII0ICHNS 3]I0pPOBOTr0 00pa3a >KU3HU, HOPM T'PaMOTHOTO
ITOBEJICHUS B OKPY’KAOIIEW IPUPOJHON Cpeie; MOHMMaHue
HE00X0AUMOCTH UCIIOJIb30BaHUs JIOCTHKEHUIN
COBPEMEHHOM  OWONOTMM W OWOTEXHOJOTUH  JUIst
PalMOHAaIBHOTO TPUPOIONOIB30BaHUS




2. CTPYKTYPA 1 COJIEPXKAHUE OBIIEOBPA30OBATEJIBHOM JUCIATIINHEBI

2.1. O0bemM JUCHUNIMHBI U BBl Y4eOHOH padoThI

Bun yue0Ho# padoThbl O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI M CHUIIIIMHBI 72
B T.Y.
OcHoBHOE coep:KaHue 72
B T. U.:
TEOPETHUECKOE 00yUeHUE 40
B T.4. PO ECCUOHATILHO-OPUEHTUPOBAHHOE COZIEp>KaHUE 2
MPAKTUYECKHUE 3aHITHS 30
B T.4. MPO(ECCUOHATBHO-OPUEHTHPOBAHHOE COJIEPKAHUE
IMpomexyTouHast aTTecTAMA (3aYeT C OLEHKOI)




2.2. TemaTu4ecKMid IJIAH M CO/IEPKAHUE TUCIIUTIIMHBI

(01113
HanMenoBame Coaep:xxanue yueOHOro maTepuaja (OCHOBHOE M HpO(l)eCCI/IOHaJIbHO: ent dopmupyemMbl
DAIEOB 1 TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIC M MPAKTUYECKHE 3aHATHS, IPUKJIATHOH MOAY b wae e
(npu HAIMYHN) oB KOMIIETeHIUN
1 2 3 4

Pazpnen 1. Knerka — cTpyKTYpHO-QYHKIHMOHAIbHAS €INHULA )KMBOT0 18
Tema 1.1. OcHOBHOe conepxkanmne 2 OK 2
buosaorust kak | Teoperudeckoe o0yueHue: 2
Hayka. O0masi  |CoppemeHHBIE OTPACIH OGHOTOTHUECKUX 3HAHKH. CBA3b GHOIOTHY C APYTHMH HAayKaMHu:
XapaKTepUCTUK |Guoxumusi, Onopusnka, OMoHKKa, reHoreorpadus u ap. Posb u Mmecto OMonoruu B
a JKU3HU (OpMHUPOBAHUN COBPEMEHHON HAYYHOU KapTHUHBI MUpa. Y pPOBHU OpTraHU3ALMH KUBOU

matepun. OO11as XapaKTEpUCTUKA XKU3HU, CBOWCTBA KUBBIX CUCTEM. XUMHUYECKHI COCTaB

KJIETOK
Tema 1.2. OcHOBHOe conepxkanmne 6 OK-1
CtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢pynxkuuonaabH | Kierounas teopus (T. IlIBann, M. Ilneiiaen, P. BupxoB). OCHOBHBIE ITOJIOKCHHS OK -4
asi OPraHu3aNus | COBPEMEHHOU KJIETOYHON TEOPUHU. THUIIBI KJIETOYHOM OPTaHU3alUN: TPOKAPUOTUUECKUH U
KJIETOK ayKapuoTuyeckuil. OHOKIIETOYHBIE 1 MHOTOKJIETOYHBIE OpraHn3Mbl. CTpoeHue

IpoKapuoTHIeCcKoi KieTku. CTpoeHue 2yKapuoTudeckoi kieTku. Heknerounsie hopmbl

KU3HU (BUPYCHI, OaKTepruoQaru)

JlaGopaTopHble 3aHATHSA: 2

[IpuoOpeTeHue onpiTa TPUMEHEHUSI TEXHUKH MUKPOCKOITUPOBAHUS TIPU BBHITTOJTHCHUH
1abopaTOPHBIX PadoT:
JlabopaTopHas
1. JlabopatopHas pabota «CTpoeHHe KIETKH (pacTeHUs, )KUBOTHBIC, TPUOBI) U
KJIETOYHBIE BKJIFOUCHHS (KpaxMall, KAPOTUHOUIBI, XJIOPOILJIACThI, XPOMOILIACTHI )»
[ToaroToBKa MUKpOIIpENapaToB, HAOIIOACHUE C IIOMOIIBI0 MUKPOCKOTIA, BHISIBJICHUE
Pa3IUYMil MEXTy N3y4aeMbIMH 00beKTaMH, (OPMYITUPOBAHKUE BHIBOJIOB




IIpakTnyeckue 3aHATHA:

Bupycubie u 6akrepuanbibie 3a00aeBanus. OO0IIe MPUHIUIIBI UCTIOIb30BaHUS
JIEKapCTBEHHBIX BemiecTB. OCOOEHHOCTH MPUMEHEHHsI aHTHOUOTUKOB. [IpeacraBienue
YCTHBIX COOOITICHUH C MPE3CHTAIKEH, TOATOTOBICHHBIX 10 MEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX ITPENo/laBaTesieM

Tema 1.3. OcHoBHOe coaep:kaHue 4 OK-1
CtpykrypHO- Teopernueckoe ooyuenmue: 2 OK -2
¢ynkmmonaabn | Xpomocomuas teopust T. Moprana. CTpoeHHE XpoMOCOM. XPOMOCOMHEII HA0OP KIIETOK,
ble (paKTOpBHI TOMOJIOTUYHBIE ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TATNIOUAHBINA U JTUTUIOUTHBIN HA0OD.
HacjeacrBenHoc | Hykneunossie kuciotel: JJHK, PHK Haxoxxnenue B kietke, uX CTpoeHUE U QYHKIIUH.
TH MartpuuHble TPOIIECChl B KJIETKE: PEIUIMKalMs, OMOCUHTE3 Oeka, penaparus.
['eHeTnyeckuit KO U €r0 CBOMCTBA
IIpakTnyeckue 3aHATHUS: 2
Pemienue 3a1au Ha onpeaeeHUe MOCIEN0BATENbHOCTH HYKIEOTUI0B, aMUHOKHUCIIOT B
HOPME U B CITy4ae U3MEHEHUS MOCJIEA0BATEIbHOCTH HyKIeoTua0B JHK
Tema 1.4. OcHOBHOe conepxkaHmne 2 OK-2
O0OmMmen BemecTB | TeopeTruueckoe o0yueHme: 2
u npespainenue | [lonstue Metaboau3M. ACCUMUMIIALINS U JUCCUMUMIISLINS — IBE€ CTOPOHBI METa0O0IM3MA.
JHEPIvHU B Tuner 0OMeHa BeniecTB: aBTOTPOMHBIN U TeTepoTpodHBIH, a3pOOHBIN 1 aHAIPOOHBIH.
KJIeTKe [Tnactuueckuit oomMeH. DoTOCUHTE3. XEMOCUHTE3
Tema 1.5. OcHOBHOE coiep:KaHue 2 OK-2
Ku3HeHHbIi Teopernueckoe o0y4enue: 2 OK-4
HHUKJ KJIeTKH. Kinetounslii nuki, ero nepuoibl. MUTO3, €ro CTauu U MPOUCXOSAIINE MTPOIECCHI.
Muto3. Meiio3 buonornueckoe 3HaueHne Mmutosa. Menos u ero craguu. [lopegenne xpoMocom B MEHO3€E.
Kpoccunrosep. buonornuecknii cMpici Meiio3a
KonTpoJsbHasn MosnekynsipHbI YPOBEHb OPTaHU3ALUU KUBOTO 2
padora
Pa3zpnesn 2. Ctpoenne u (PyHKIIUM OPTaHU3MA 20




Tema 2.1. OcHOBHOe coepxkanmne OK-2
Crtpoenue Teopernueckoe ooyuenmue: OK-4
OpraHu3Ma MHOTrOoKJIETOUHbIE OpraHu3Mbl. B3aMOCBS3b OPTaHOB U CUCTEMBI OPTAHOB B

MHOT'OKJIETOYHOM OpraHusme. ['omeoctas opranusmMa u ero nojajiep>kaHue B pouecce

KU3ZHENIEATESIIbHOCTH
Tema 2.2. OcHOBHOE coep:KaHue OK-2
DopMbI Teopernueckoe o0yuenue:
Pa3MHOKEHUsI @opMbI pa3sMHOKEHHSI OPraHU3MOB. becronoe 1 mojioBoe pasMHokeHHue. Buasl 6ecnosnoro
OPraHu3MoOB pasmHOXxeHus. [lonoBoe pazmHoxeHue. ['TameTorenes y xKuBOTHbIX. CriepMaToreHes u

ooreHes. CTpoeHue MonoBeIX KIETOK. OnI010TBOpEHNE
Tema 2.3. OcHOBHOe coxepxkanmne OK-2
Omnrorenes Teopernueckoe o0y4enne: OK-4
pacTeHmii, NHauBHyalbHOE pa3BUTHE OPTaHU3MOB. DMOPHOIEHE3 U €ro CTaquu.
’KHBOTHBIX H [TocTambOproHanbHbIN nepuo 1. CTaauu NOCTIMOPHUOHAIBHOTO PAa3BUTHS Y AKUBOTHBIX U
YyeJIOBEeKa yenoseka. [Ipsmoe u Henpsimoe pa3BuTue. buonoruueckoe crapeHue u cMepTb. OHTOreHE3

pacTeHui
Tema 2.4. OcHOBHOe coepxkaHmne OK-2
3akonomepuoct | Teopernueckoe odydyenue: OK-4
| OcCHOBHbBIE OHATHS TEHETUKH. 3aKOHOMEPHOCTH 00pa3oBanus raMeT. 3akoHsl I'. Mennens
Hac/JeJ0BaHusl | (MOHOTMOpUHOE U MOIUTUOPUAHOE CKpelluBanue). BzaumoelicTere reHoB

IIpakTHYyeckue 3aHATHS:

Peenue 3aay Ha onpezeneHne BepOsSITHOCTH BOSHUKHOBEHHSI HACIIEICTBEHHBIX MPU3HAKOB

MIPU MOHO-, JI-, TIOJIMTHOPUTHOM M aHAJIM3UPYIONIEM CKPEITUBAHUN, COCTABICHHE

TEHOTUITMYECKUX CXEM CKPEITUBAHUS
Tema 2.5. OcHOBHOe coepxkanmne OK-1
CuenjieHHoe Teopernueckoe o0y4enue: OK-2
HacjaenoBanue | 3akoHsl T. Moprana. CuerjieHHOe HaclieJOBaHHE T'€HOB, HAPYIIEHUE CLETUICHHUS.
NPU3HAKOB Hacnenosanue npru3HakoB, CUEIUIEHHBIX C TOJIOM




IIpakTnyeckue 3aHATHA:

Pemenue 3a/la4 Ha OIIPCACIICHUC BCPOATHOCTHU BOZHUKHOBCHUA HACJICIACTBCHHBIX ITPU3HAKOB
IIpH COCIUICHHOM HACJICAOBAHUHU, COCTABJICHUC 'CHOTUIIMICCKUX CXEM CKpPCIIMBAHUA

Tema 2.6. OcHoOBHOE coaepxkaHue 4 OK-1
3axkonomepHocT | TeopeTHueckoe o0yueHue: 2 OK-2
/| N3MeHYnBOCTh MPU3HAKOB. BUIbl N3MEHYMBOCTH: HACJIEACTBEHHAS U HEHACIICCTBCHHASI. OK-4
H3MEHYHMBOCTH | 3aKOH rOMOJIOTHYECKHUX PSJIOB B HacieACcTBeHHOM u3Menurnoctr (H.M. BaBunosn).

MyTanroHnHasi Teopusi U3BMEHYMBOCTU. BHUIbI MyTalluii ¥ MPUYKHBI UX BOBHUKHOBEHUSI.

Kapuortun yenoeka. HacneacTBennbie 3a001eBanus yenoBeKka. | eHHbIE 1 XPOMOCOMHBIE

0oJe3HM yernoBeka. boyie3Hu ¢ HaclieICTBEHHON IIPEIPacoioKeHHOCThIO. 3HaUCHUE

MEIUIIMHCKOW FT'€HETUKH B MPEJOTBPAIICHUN U JICYEHUN TeHETUUECKUX 3a00JIeBaHUIM

YyeJoBeKa

IIpakTnyeckue 3aHATHUS: 2

Pemienue 3ama4y Ha onpeaeeHUe TUIIA MyTallUK MIPU Mepe/ladye HACIEICTBEHHBIX

MIPU3HAKOB, COCTABJICHUE TEHOTUMUYECKUX CXEM CKPEIIMBAHUS
KonTpoabnas 2

Crtpoenue u pyHKIIMU OpraHu3Ma
padora
Pa3znen 3. Teopus 3BoJIOIMH 6
Tema 3.1. OcHOBHOE coiep:KaHue 2 OK-2
Hctopusn Teopernueckoe o0y4enue: 2 OK-4
IBOJTIOIHOHHOIO | [TepBrie aBomonrionnbie KoH1enuu (OK.b. Jlamapk, XK.JI. Brodgdon). DBomonronnas
yUYeHHUsl. teopus Y. [lapsuna. CuHTETHUECKAsI TEOPHUS IBOJIIOIUU U €€ OCHOBHBIE TTOJIOKEHHUS.
MuxkposBoaron | Mukpossosonus. [Tomysiius Kak 31eMeHTapHast eJuHHUIa dBOIONUH. [ eHeTHYeCKue
us OCHOBBI HBOJTIOIUH. DIeMeHTapHbIe (haKTOPBI SBOJIONNU. EcTecTBeHHBII 0TOOD —

HanpasJsomui ¢pakTop 3BosonrK. BugoodpasoBaHue Kak pe3yabTaT MUKPOIBOJIIOLIMH
Tema 3.2. OcHOBHOE coep:KaHue 2 OK-2
MakposBouarouy | Teoperudeckoe odyuenue: 2 OK -4




s, MakposBotonusa. @opmbl 1 OCHOBHBIE HampaBiaeHus MakpolBomtonuu (A.H. CeBepiios).
Bo3uuknoBenue | [lytu noctuxenust 6nosoruyeckoro mnporpecca. Coxpanenue 6mopazHooOpasus Ha 3emIie.
U pa3BHUTHE ['unoTte3sl ¥ TeOpUM BOBHUKHOBEHUS *KU3HU HA 3emiie. [losBieHne nepBbIX KIETOK U UX
JKM3HU HA sBosonud. [Ipokapuots! u sykapuoThl. [Ipoucxoxaenne MHOTOKJIETOUHBIX OPTaHU3MOB.
3emute Bo3HUKHOBEHHE OCHOBHBIX IIapCTB DYKapUOT
Tema 3.3. OcHOBHOe coepxkanmne 2 OK-2
IIpoucxoxnenu | Teopernueckoe oOyueHue: 2 OK-4
eyeJIOBeKa — AHTpOIoJIOTHA — HayKa 0 yenoBeke. CucTeMaTuieckoe mojioskeHue yenoneka. CXoACTBO U
AHTPOIOreHe3 OTIINYUS YeJIOBEKa C )KUBOTHBIMHA. OCHOBHBIE CTaIUU AaHTPOTIOT€HE3a. DBOIOLUS

COBPEMEHHOI0 YeJIOBEKa.

YenoBedeckne pachl M MX €IMHCTBO. BpeMs u myTu pacceneHus yeinoBeKa 1o IiaHeTe.

[TprcnocoOaeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CpPEbI
Pa3nen 4. Jxosiorus 18
Tema 4.1. OcHOBHOe conepxkanmne 2 OK-1
Jkoaornyeckue | Teopernueckoe ooyueHue: 2 OK -2
(dakTopnl 1 Cpenpl 0OUTaHMs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3IyIIIHAS, TOYBEHHAS, OK -7
cpebl AKU3HH BHYTpUOpraHu3sMeHHas. DU3NKO-XUMHUECKHE OCOOEHHOCTH Cpesl 0OMTaHUsI OPTraHU3MOB.

[TpucmocoOaeHust OpraHu3MOB K KHU3HU B pa3HbIX cpeaax. [[oHsATHE 3KOTOTHIECKOTO

dakropa. Knaccudukanus sxonoruueckux paktopos. [Ipasmino munnmyma FO. JInbuxa.

3akoH TosniepanTHocTH B. [llendopna
Tema 4.2. OcHOBHOe conepxkaHmne 4 OK-1
Honynsimus, Teopernueckoe o0ydyenue: 2 OK -2
coo0mecTBa, DKoJoruvecKasi XapakTepruCTUKa BUa U MOMYJISIIUN. DKOJIOTUYEeCKasi HUIA BUA. OK -7
IKOCUCTEMBI DKOJIOTHYECKHE XapaKTepucTHKH nomysinnu. CoolriecTBa U s3KocucTeMbl. brorieHos u ero

cTpykTypa. CBs3M MEXIy OopraHu3MamMu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTHI

HKOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peyleHThl. KpyroBopoT BeecTB 1 MOTOK

SHEpPruM B 3Kocucteme. Tpoduueckre ypoBHH

IIpakTHyecKHne 3aHATHA: 2




Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeNn IKOCUCTEMbI. bBrioMacca u nmpoaykiusi.
DKOJIOTMYECKHE MUPaMU/Ibl unce, OuoMaccel U sHepruu. [IpaBuino nupaMuisl SHEPTUHU.
Pemmenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 110 IEPEHOCY BEIIECTBA U
HHEPTUH B IKOCHUCTEMAX C COCTaBIIEHUE TPOPUUECKUX IeTIeH U MUpaMu] OMOMAacChl U
SHEPrUU

Tema 4.3. OcHOBHOE coep:KaHue OK-1
buocdepa - Teopernueckoe o0yuenme: OK-2
rj00ajbHas buocdepa — xxuBas o6o10uka 3emnu. Pazsutue npeacrasienuit o 6uocdepe B Tpynax B.1. OK-7
IKkoJiornveckasi | Bepuanckoro. O6nactu Ouocdepsl 1 ee KoMIOHEHTHI. JKruBoe BemecTBo Onochepsl U ero
cucremMa byHKIIH.

3aKOHOMEpPHOCTH cyIiecTBOBaHUs1 buocheprbl. OcobeHHOCTH OHoCc(ephl Kak rI1o0aIbHOM

sKocucTeMbl. /JluHammueckoe paBHoBecue B bnocgepe. KpyroBopots! BemiecTs u

OMOreoXUMHUYECKHE LUKIbL. [ T00abHBIE SKOJIOTMYECKUE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHoOBHOE coep:KaHue OK-1
Baunsinue Teoperuuyeckoe o0yueHue: OK -2
AHTPONOI€HHBIX | AHTPOIIOTEHHbIE BO3JIEUCTBUS Ha Onocdepy. 3arps3HeHus Kak BU aHTPOIOT€HHOTO OK-4
(¢axkrTopos Ha BO3/IEHCTBUSI. AHTPOTIOTEHHBIE BO3ACHCTBUS HA aTMocdepy. BosnelicTBus Ha ruapochepy. OK-7
onocoepy Bo3zaeiictBus Ha nurocdepy. AHTPONOreHHbIE BO3ACHCTBUS HA OMOTUYECKHUE COOOIIECTRA.

Yry0aeHHO U3yJar0TCs OTXO/bI, CBI3aHHBIC C ONPEACIICHHON
npodeccueit/cnenuaibHOCThIO

IIpakTnyeckue 3aHATHA:

HpaKTI/I‘ICCKOC 3aHATUC ((OTXOI[BI ITPON3BOACTBA»

*B Tom 4uncie npodgeccHOHATBHO-OPMEHTHPOBAHHOE CO/Iep:KaHNe TPAKTHYECKOI0
3aHATHUSA

[Tpaktuueckoe 3ansTre «OTX0bI MPOU3BOACTBaY. Ha ocHOBE penepaabHOTO
KJIaCCU(PUKAIIMOHHOTO KaTajora OTXOJI0B OMPENENsATh KJIacC OMAaCHOCTH OTXOIOB;

arperaTHO€ COCTOsIHME B (PU3NUYeCcKyto (opMy OTX0I0B, 0Opa3yronuxcs Ha paboueM mMecte /

Ha dTanax MPOU3BOJICTBA, CBA3aHHBIEC C OTIPEIETICHHON Mpodeccreit/crennanTbHOCTIO




Tema 4.5.
Bausinue
COLIMAJIbLHO-
IKOJIOTNYECKHUX
¢axkrTopoB Ha
310POBbeE
yeJIoBeKa

OcHoOBHOe coaepxaHue

TeopeTnueckoe odyueHnue:

N

3110poBbe U €ro cocTapisitomue. GakTophbl, MOJIOKUTEIBHO U OTPUIIATEIBHO BIUSIONINE HA
opraHusMm uesnoBeka. [Ipo6iema TeXHOTeHHBIX BO3JIEHCTBUN Ha 3I0POBbE YETIOBEKA
(371eKTpOMArHUTHBIE TOJISI, OBITOBASI XUMUS, U30BITOUHBIE IITYMbI, paUalus 1 T.11.).
AnanTanus opraHu3Ma yeoBeka K (pakTopam okpyskarouiei cpenbl. [IpunHiumb

@OpMHpOBaHHH 3nopOBLec6epera}0mero ITIOBCIACHMA. dusnueckass akTUBHOCTh U 3A0POBLC.

broxumMmnuyeckrue acreKThbl PpaluOHAJIBHOI'O ITUTAHUA

JlabopaTopHble 3aHATHS:

JlaboparopHas paboTa Ha BBIOOD:

1. JlaGopatopHas paboTa «YMCTBEHHasi pab0TOCIIOCOOHOCTh
OBnazeHue MeToJaMH ONpeIeeHUs [T0Ka3aTeae yMCTBEHHOW pab0TOCIOCOOHOCTH,
00BSCHEHHE MOITYYEHHBIX PE3YJIBTATOB U (DOPMYJIMPOBAHUE BBIBOJIOB (TMCEMEHHO) C
UCIOJIb30BaHUEM HAYUHBIX MOHATHH, TEOPUI U 3aKOHOB

2. JlabopaTtopHas pabota «BnusHue abnotnyecknx (akTOpOB Ha YeIOBeKa (HU3KUE U

BBICOKHE TEMIIEPATYPHI )»

N3ydyeHne MexaHU3MOB aJlanTallii OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKUM
TeMIepaTypaM U oOBbsICHEHHE MOYICHHBIX PE3yJIbTaTOB U (POPMYITHpPOBAHUE BHIBOJOB
(MMCbMEHHO) € UCIOJIb30BAaHNUEM HaYUYHBIX MOHSATUH, TEOPUN U 3aKOHOB

*B ToM uncie npodeccHoHATbHO-OPUEHTHPOBAHHOE CO/IEP:KAHUE JIa00PATOPHOTO
3aHATHS

B kauecTBe TpUITEPOB CHUKAIOUINX PA0OTOCIIOCOOHOCTH UCIOIb30BaTh YCIOBUS
OCYUIECTBJIEHUS TPO(PECCHOHATIBHOMN NESITEbHOCTHU: IIIyM, TEMIIEpaTypa, puzndeckas
Harpyska u T.1I.

OK -2
OK-4
OK-7

Konrpoabnas
padora

TeopeTnueckne acneKThl 3KOJIOTUU

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IepP:KaHMe (COAepKAHNE TPUKJIIATHOTO MOTYJIs1)

Pa3nen 5. buoJsorus B ;KM3HU

OcHOBHOE coaep:KaHue

OK-1
OK -2




Tema 5.1. Teopernuyeckoe coaepkanue: 2 OK-4
Bbuorexnosiorun | buorexHonorus kak Hayka u Mpou3BoACTBO. OCHOBHbBIE HAIIPABICHUSI COBPEMEHHOM 2
B JKM3HHU ouorexHosoruu. Meroasl 6MoTexHOJIOTHH. OOBEKTHl OMOTEXHOJIOTUH. DTHKA
KaK/10r0 OMOTEXHOJIOTMUECKUX M TEHETUYECKUX dKCTIepuMeHTOB. [IpaBuia moucka u aHanusa
OMOIKOJIOTHYECKON MH(GOPMAIIMH U3 PA3IMUYHBIX UCTOYHUKOB (HayyHas U yueOHO-Hay4dHasl
JUTepaTypa, CpeAcTBa MaccoBoi nH(popMaIuu, cetb UHTEpHET U Apyrue)
IIpakTnyeckue 3aHATHS: 2
Keiicpl Ha aHanu3 uHGOPMAIIUU O HAYYHBIX TOCTHKEHUSIX B 00JIACTH T'€HETUYECKUX 2
TEXHOJIOTHi, KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUN. 3aluTa Keifca:
IpEJCTaBICHUE PE3YJIbTATOB PEIICHUSI KEHCOB (BBICTYIJIEHUE C NPE3EHTAIUEH )
Tema 5.2.2. BUOTeXHOJIOTHM M TEXHHYECKHE CHCTEMbI 4
Tema 5.2.2. OcHoBHOe coJiep:kaHue 4 OK-1
buorexHonoruu | [IpakruyecKue 3aHATHS: 4 OK -2
W TEXHUYECKHE | PaspyTHe OMOTEXHOJIOTHI C MPUMEHEHUEM TEXHUYECKUX CUCTeM (OMOMHKEHEpPHS, 2 OK -4
CHCTEMBI ononH(popMaThKa, OHOHHKA) ¥ UX IPUMEHEHHE B KU3HH YEJIOBEKA, TIONCK U aHAJIH3
uH(pOpMAIUHU U3 PA3IMYHBIX HICTOYHUKOB (Hay4Hasi U y4eOHO-Hay4dHas JIUTepaTypa,
cpencTBa MaccoBoi nHpopmaluu, cetb MIHTepHeT U Apyrue)
Keiicbl Ha aHann3 HHPOPMAITIH O Pa3BUTHH OMOTEXHOJOTHH C MPUMEHEHHUEM TEXHHUECKUX
cucteM (1o rpyIinam)
3amura keiica: [IpencraBnenue pe3yabTaToB PEIICHUs KEHCOB (BBICTYIUICHHUE C 2
npe3eHTaIren)
IIpoMe:KyTOYHA 2
A1 aTTecTanusa 3a4eT ¢ OLICHKOU
M0 TUCIUTLINHE
Bcero: 72




3. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJILHOM
JTUCHMUILIAH

3.1. lns peajiM3anMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH MPEIyCMOTPEHbI
cJIeAyoLIHe cCrelHaJbHbIe IOMelleHUs

Kabuner «buonorum», ocHameH o6opy1oBaHueM: MeOeb, TOCKa, MEJI, HarJIsIHbIC
1ocoOus (KOMIUIEKTBI Y4€OHBIX TaOJIHII, IIAKATOB), TEXHUYECKUMHM CPEJICTBAMHU O0yUCHUS:
KOMIIBIOTEP C YCTPONCTBAMH BOCIIPOU3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEIHA-TIPOCKTOP C
IKPaAHOM, YKa3Ka-TIPe3eHTEP /IS IPE3CHTAIINN.

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

JUist peanuzanuu nporpaMmbl OMOIMOTEYHBIN POH]T 00pa30BaTENIbHON OpraHu3aliu
UMEET I[IeYaTHBhIE WAJIEKTPOHHBIE O0pa3oBaTelbHbIE U HHPOPMALMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JIJIsl UCIIOJIb30BaHUs B 00pa30BaTeIbHOM IPOLECCE, HE CTAPIIIE IISITH JIET
C MOMEHTA U3JaHUs.

PekoMeHayeMble TMeyaTHbIE H3JaHMS 10 pealu3aluu 00I1eo0pa3oBaTeIbHON
JUCLMIUIMHBI IPEICTABICHBI B METOJUYECKIX PEKOMEHAAIMSIX 110 OPraHu3aluy 00yUyeHUsl.

OCHOBHBIEC HCTOYHUKH
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c. — ISBN 978-5-09-114685-1. — Texkcr : anmekTpoHHbIM / JlaHb : 31eKTpOHHO-
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI

KOHTpOoJIb U OlleHKA PEe3yIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON AUCIUTUINHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE
00X u npoeCCUOHATBFHBIX KOMIIETEHIIMHI IO pa3ziesiaM U TeMaM COACpKaHHs y4eOHOTO

Marepuarna.
Oo0masn Pazgen/Tema Tun oueHoYHBbIX
KOMIIETeH U MeponpusATHIA
Paznen 1. Kierka — KoHnTtponbHas paborta
CTPYKTYPHO- «MonexkynsipHbI YpOBEHb
¢GyHKUHOHAIBHASI OpTraHU3aHU )KUBOTO)»
eINHHUIIA KUBOT'0
OK 02 buosorus kak Hayka. 3anoJiHeHUE TaOJIHIIBI C
OO6m1as xapakTepucTUKa OMMCAaHUEM METOJIOB
KU3HU MHUKPOCKOITUPOBAHHUS C UX
JIOCTOMHCTBAMU U
HEJIOCTaTKaMHU.
3anonHenue Tabnuibl «Bxiasg
YYEHBIX B Pa3BUTHE OMOJIOTUM)
3anoJIHEHUE CPAaBHUTEIIBHOU
TaOJIUIBI CXOJICTBA U P3N
’KUBOTO U HE KUBOTO
OK 01 CrpyKTypHO- OneHuBaemasi IUCKYCCHS 110
OK 02 byHKIHOHAIBHAS BOIIPOCAM JIEKIIUU
OK 04 OpraHU3aIUs KIETOK Pa3paboTka MEeHTaIBLHOM KapTHI IO

KJIacCU(UKAIIMU KJIETOK U UX
CTPOCHHIO Ha MPO- U
AYKapUOTUUYECKUX U MO apCTBaM
B MUHHU TPYyIITIax

BrinosiHenue u 3ammra
1abopaTOpHBIX PaboT:
«CtpoeHue KieTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIIETOYHbBIE
BKJIFOUEHHUS (Kpaxmail,
KapOTHUHOU/IbI, XJIOPOILJIACTHI,
XPOMOILIACTHI )»

[IpakTueckoe 3aHsTHE.
[IpencraBieHue yCTHbIX
COOONIEHUH C Mpe3eHTalHe,
MOATOTOBJICHHBIX 10 MEPEUYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX
pernojiaBareseM




OK 01
OK 02

CtpykTypHO-
byHKIIMOHATBHBIE (haKTOPHI
HACJIEICTBEHHOCTH

OpoHTaIBHBIN OITPOC
Pa3paboTtka rnoccapus
Pemenue 3aa4d Ha onpeneneHue
MOCJEN0BATEIBHOCTH
HYKJICOTUOB, aMUHOKHCJIOT B
HOPME U B CIy4yae U3MECHEHUS
MOCJIEIOBATEILHOCTH
Hykieotu0B JJHK

OK 02

OOMeH BelIeCTB U
MIPEBPAIICHUE SHEPTHUH B
KJIETKE

@pOHTANBHBIN ONPOC
3anoJHEeHue CPaBHUTEIBHOU
TaOJIUIBI XapaKTEPUCTUK THUIIOB
oOMeHa BEIIeCTB

OK 02
OK 04

JKU3HEHHBIN IUKIT KIIETKU.
Muto3. Meiio3s

OO0cyxaeHue o Borpocam
JCKIIUU

Pa3paboTka j1eHThl BpeMeHU
YKU3HEHHOTO IIMKJIa

Paszpnes 2. Ctpoenue u
(pyHKUMH OpraHusma

Kontponrhas padota “CtpoeHue
U (yHKLIMH OpraHu3ma’

OK 02
OK 04

Ctpoenue opranuszma

OuennBaemasi UCKYCCHs
Pa3paboTka MEHTaIbHOUN KapThl
TKaHEW, OPTaHOB U CUCTEM
OpraHOB OPTaHU3MOB (pacTEeHUS,
YKUBOTHBIE, YEJIIOBEK) C KPATKOMN
XapaKTEePUCTUKON UX QYHKIIUN

OK 02

@opMBbI pa3MHOKEHUS
OpraHU3MOB

@pOHTANBHBIN ONIPOC
3anoaHeHue TabIuLbl C KPaTKOM
XapaKTepUCTUKON U pUMEpaMu
(bopM pa3sMHOKEHUSI OPTaHN3MOB

OK 02
OK 04

OHTOreHe3 pacTeHui,
KUBOTHBIX U YEJIOBEKA

Pa3paboTka JeHTbl BpEMEHU ¢
XapaKTEPUCTUKOU 3TATIOB
OHTOI'€HE3a OTAEIBHOU IPYIIION
KUBOTHBIX U YEJIOBEKA I10
MUKpOTpynmnam

Tect/ompoc

CocraBiieHue KU3HEHHBIX LIMKJIOB
pacTeHuil Mo OTEIIaM
(MOXOBH/IHBIC, XBOIIIEBUJIHBIC,
NarnoOpOTHUKOBU/IHBIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH
HaCJIeI0BAHUS

Pa3paboTtka rioccapus
@pOHTAIBHBIN OIPOC




TecT o Bompocam JIEKIUH
Pemenue 3aau Ha onpeeneHue
BEPOSTHOCTU BO3HUKHOBEHUSI
HACJICJICTBEHHBIX MPU3HAKOB MPH
MOHO-, Ii-, TIOJTUTHOPUTHOM U
aHAJIM3UPYIOIIEM CKpPEIIUBaHUU,
COCTaBJICHUE T€HOTHUITMYECKUX
CXEM CKpeIlUBaHUs

OK 01
OK 02

CreruieHHO€E HAaCIeJOBAHNE
MIPU3HAKOB

Tecr

PazpaboTka rioccapus

Pemenue 3anay Ha ornpesiesieHue
BEPOSTHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB MPU
CIICTUICHHOM HacCJICIOBAHHH,
COCTaBJICHHE TEHOTHITHICCKUX
CXEM CKpEeIIUBaHUs

OK 01
OK 02
OK 04

3aKOHOMEpPHOCTHU
U3MEHUYUBOCTHU

Tecr.
Pemenue 3amau Ha onpeneneHue

THIMAa MyTallu P MIepe1ayve
HACJICICTBEHHBIX [IPU3HAKOB,
COCTaBJIEHUE T€HOTUITNYECKUX
CXEM CKpELIMBaHUSA

Pa3znen 3. Teopusn
IBOJTIOLUHA

KonTtponsHas paboTa
“TeopeTHdeCcKre aCIEKThI
YBOJIIOIINH KU3HU Ha 3emie’’

OK 02
OK 04

HcTopust 3BOIIOIIMOHHOTO
yueHuss. MUKpO3BOIIOLUS

@pOoHTAJIBHBIN ONPOC

Pa3paboTka rioccapusi TEpMUHOB
Pa3zpaboTka j1eHThI BpeMeHu
Pa3BUTHS IBOJIIOIIMOHHOTO YUCHHUS

OK 02
OK 04

MaxposBoJronus.
Bo3HUKHOBEHNE U pa3BUTHE
AKU3HU Ha 3eMJie

OuenunBaemasi AUCKYCCHSL:
UCIOJIb30BAaHUE apTyMEHTOB,
OMOJIOTUYECKON TEPMUHOJIOTUH U
CUMBOJIMKH JTSI JIOKA3aTEIbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX
CUCTEMATHUYCCKUX TPYIIIT
Pa3paboTka jJeHThl BpeMeHU
BO3HUKHOBEHUS U PA3BUTHSI
KU3HU Ha 3emiie

OK 02
OK 04

[IpoucxoxaeHue yeaoBeka —
AHTPOIIOIECHE3

@poHTAIBHBIN ONPOC
Pa3paboTka jJeHThl BpeMeHU
MIPOUCXOKICHHUS YeTIOBEKa

Pa3nea 4. Dkoaorus




OK 01

DkoJsiornueckue pakTopsl U

TecT 1o PKOJIOrH4eCKUM

OK 02 Cpe/bl KU3HU dbakTopam u cpesiaM KU3HU

OK 07 OpraHU3MOB

OK 01 [Monynsauusi, cooOmecta, |CocTaBiieHHE CXEM KPYroBOpOTa

OK 02 IKOCHUCTEMBI BEILIECTB, UCIOJIB3YSI MaTepUAIIbI

OK 07 JCKIIAN
Petenue mpakTuko-
OPUEHTHUPOBAHHBIX PACUETHBIX
3aJlaHu# O IEPEHOCY BEIIeCTBa U
SHEPTUU B SKOCUCTEMAX C
coCTaBlieHHE TPOPHUUECKUX IIeTIeH
U TUpaMui OMOMAacChl U SHEPTUU

OK 01 buocdepa - rmodanbHas OueHnBaeMasi TUCKYCCHUS

OK 02 AKOJIOTMYECKAs CUCTEMA Tect

OK 07

OK 01 Bnusiaue antpornioreHusix  [Tect

OK 02 (akTopoB Ha Guochepy I[TpakTuueckas padora “OTX01bI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bnusiaue conmaibHO- OuenuBaeMasi JUCKYCCHUS

OK 04 SKOJIOrMUeCcKuX (pakTopoB Ha|BeInonHeHne nabopaTopHOM

OK 07 3J0pOBBE YEIOBEKA paboThI Ha BBIOOD:
"YMmcTBEHHAsS
paboTOCTIOCOOHOCTH",
"Bnusinue abuoTHYeCKUX
(bakTOpOB Ha UeIOBEKa (HU3KUE U
BBICOKHME TeMIepaTypsl)"

Paszpnesn S. buosiorus B 3ammTa Kenca: IpeicTaBIeHue
KU3HU PE3yIbTaTOB PEIICHUS KEHCOB

(BBICTYIUUIEHHUE C MPE3CHTALINEN )

OK 01 buorexHonornu B )Ku3HU Brinmonnenue keiica Ha aHaIU3

OK 02 KaXKI0T0 uHGOpPMAITUU O HAYYHBIX

OK 04 IOCTHIKEHUAX B 00J1aCTH
TCHETUYECKUX TEXHOJIOTHH,
KJICTOYHON WHKCHEPHUH, TTUTIEBBIX
OMOTEXHOJIOTHH (TTO TPYIIIaMm),
IPE/ICTABIICHUE PE3YIHTATOB
pelIeHusI KEHCOB

OK 01 [TpombInuieHHas BrinonHenue kelica Ha aHAIU3

OK 02 OMOTEXHOJIOT U MH(POPMAaLINU O Pa3BUTUN

OK 04 ITPOMBITTUICHHON OMOTEXHOJIOTHIA




(mo rpynnam), mpeacTaBIECHUE
PE3yJITaTOB PELICHUS KENCOB

OK 01 CounanbHO-3TUYECKHUE BrinosHeHue kelica Ha aHAIU3
OK 02 aCIIEKThI OMOTEXHOJIOTHI MHpOpMAaLUU 00 3TUYECKUX
OK 04 aCTIeKTaxX pa3BUTHS

OMOTEXHOJIOTHH (IT0 TPYIIIaM),
IIPEACTABIICHUE PE3YJIbTATOB
pEILIEHNS KEWCOB

OK 01 buorexHnonoruu u BrinmonHeHnue keiica Ha aHAIU3
OK 02 TEXHHYECKUE CHCTEMBI uH(OPMAITUHU O Pa3BUTHS
OK 04 OMOTEXHOJIOTHIA C MPUMEHEHUEM

TEXHUYECKUX CHUCTEM (T10
rpymnmnam), npeacTaBICHUE
pe3yJIbTATOB PEIICHHUS KEMCOB

Bomnpocs! k 3auety:

Krnerounas Teopus. CtpoeHue u pyHKIIUM OPraHOUIOB KJIETKH, YMOPUOIOTHYECKUE
OKa3aTeIbCTBA 3BOJIIOIUNA OPTAHUYECKOTO MUPA.

[Tpokapuotnueckue kietku. HekneTounsie GOpMBbI )KU3HU - BUPYCHI.
Opranuueckue BellecTBa KIeTKU. benku, ux ctpoeHue u GyHKIUU.

Oprannyeckne BEIIECTBA KIETKHU. YTIEBOIbI U JIUTHIBI.

Hyxinennossie kucnotsl: JJTHK n PHK.

OOwmeH BeniecTB B kieTke. AT® — yHuBepcaabHbIi HCTOYHUK SHEPTHUU.
[Inactuueckuii oOMeH. bruocunTes OenKoB.

DOHepreTudeckuil oOMeH B kinetke. Cunre3 ATO.

: OCco0OEHHOCTH TUIACTHUYECKOTO U SHEPreTUYeCKOro 0OMeHa pacTUTEIbHOW KIIETKH.
DoTOCHHTES.

10. Crpoenue u ¢pyHKIUH siapa kieTkn. CTpoeHHE XPOMOCOM.

11.  Jlenenue kieTku. MuTo3 u mMeito3: pasbl U CpaBHUTENIbHAS XapaKTEPUCTHKA.

12.  ®opmbl pa3mMHOKeHUs opranu3MoB. OBOTE€HE3 U CIIEPMATOTCHE3.

13. HuaauBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHES.

14. becnonoe u nonoBoe pazMHOXKEeHHE opranu3mMoB. Omogorsopenue. Ero 3nauenue.
15. T'ubGpumonoruvyeckuit METOJ U3yueHus HaciecTBeHHOCTH. [1epBhiit 3akoH MeHens.
16. JlurubpunHoe ckpemnuBanue. Bropoi 3akon Menuernsi.

17. SIBieHue CLEINIEHHOTO HACJIEOOBAaHUS U I'€HETHKA I10JIa.

18. T'eneruka venoBeka. Ee 3HaueHUe 1151 MEAUITMHBI U 3/]PABOOXPAHCHUSI.

19. HenaciaeacTBeHHas U HACJIEACTBEHHAS U3MEHUUBOCTD.

20. 3angauyu coBpeMeHHOM cenekiuu. CelneKuus pacTeHUH.

21. Cenexuus >KUBOTHBIX.

22.  Cenexkuusi MUKpPOOPTaHU3MOB.

23. buortexHonorus. XapakTepucTHKa OCHOBHBIX METO/I0B OMOTEXHOJIOTHH.

CoNoa~wWMDHE P



24. buochepa u cBoiicTBa Omomacchl IuTaHeThl 3emisi. KpyroBopoT BemiecTB
npeBpalleHrue SHepruu B onocdepe.

25.  DBomonnoHHBIE TipeacTaBienus 10 Y. JlapeuHa.

26. IlaneoHTOIOTHYECKHE, CpaBHHUTEIHLHO-aHATOMUYECKHE, IMOPHOJIOTUIECKHE
JI0Ka3aTeIbCTBA ABOJIIOIIMHA OPTraHUIECKOTO MUPA.

27. HacnencTBeHHOCTh M M3BMEHUUBOCTH. VX pOJIb B ABOIIOIIHH.

28. HCcKycCTBEHHBIN M €CTECTBEHHBIN 0TOOD.

29. bopnba 3a cymiecTBOBaHUE B Ipupoie. Bumabl 60phObI 3a CyliecTBOBaHHE.

30. IIpucnocoOIeHHOCTh OPTAaHU3MOB U €€ OTHOCHTEILHOCTD.

31. Bua. OcHoBHble KpuTepuu Buaa. llomymsmuss - eOUHHUIIA  SBOJIOLUH.
MuxkposBosronus.

32. I'maBHbIe HampaBIEHUS YBOJIIOLIMY OPraHUYECKOro Mupa. Apomoph o3, uanoanTaIms,
JiereHeparysl.

33. MakpoaBomonus. Ee nokazarenbcTsa.

34. Jloka3aTeiabCTBa MPOUCXOXKICHUS YENIOBEKAa OT YKMBOTHBIX. J[BIoKymue (akTtopbl
aHTPOITOT€HE3A.

35. Aobuortuueckue u bnoruyeckue pakTopsl cpeanl. X 3HaueHne 11 dKUBON PUPOIBI.
36. IIpucnocoOJeHHOCTh OPraHW3MOB K  CE30HHBIM  SIBJICHUSIM B MPUPOJIE.
doTonepruoau3M.

37. Bun u nonymsius. VX skonorudeckas xapaktepuctuka. [Ipo6iembl paiiioHaabsHOTO
UCIIOJIb30BaHUS BUJIOB.

38. Dxonoruyeckue cUCTEMBL. BUAOBas M MPOCTPAHCTBEHHAsT CTPYKTypa SKOCHUCTEM.
[TumeBbie CBsSI3U, KPYrOBOPOT BEIIECTB M MPEBpAEHUE SHEPIHMH B 3KOCUCTEMAX.
MexBH0BbIE B3aMMOOTHOLIEHUSI B 3KOCUCTEME.

39. Bomoem u my0OpaBa kak mpuMepsl OMOTEOIeHO30B. V3MeHeHus: B OMoreomeHos3ax.
Cykueccus. ICKyCCTBEHHBIE SKOCUCTEMBI: arpOLICHO3BI.

40. I[lpuHIUOBI ¥ TpPUMEPHI KCIOIH30BAaHUS B XO3SHCTBEHHOW NEATEITHLHOCTH JIOJICH
MOPp(O-()YHKIIMOHATEHBIX YEPT OPraHU3aIuN PACTCHUN U KUBOTHBIX.



