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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOMN PABOYEN ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIMHBI «BUOJIOT UST»

1.1. MecTo IMCHUIIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO

Ob1eoOpa3oBaTenpHas quciuIuiiHa «buonorus» nzydaercs Ha 6a30BOM ypOBHE
B 00mieoOpa3oBaTeIbHOM IHMKJIE€ Y4YEOHOro IlaHa OCHOBHOHM MpodeccruoHanbHON
oOpazoBarenbHO# nporpamMmsl 43.02.16 Typu3M 1 rocTenpUUMCTBO.

TpynoemkocTh nucuuIuiuHbl «buosnorus» Ha 0a30BOM ypOBHE COCTaBIsieT 72
yaca, W3 KOTOpHIX 12 4YacoB BKIOUaeT NpodeccHoHaTLHO-OPUEHTUPOBAHHOE
coJiepKaHue, yCUIIMBalolee MpoPpecCHOHAIbHYIO COCTABIISIONIYIO 10 CHEIUATBLHOCTH.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATU3YETCS B MPUKIATHOM
Moxayie (pasaen 5 “buonorust B )KWU3HW) IJIS BCEX CIEHMAIBHOCTEH Ha Marepualie
KEHCOB, CBSI3aHHBIX C aHAJIW30M HUHQPOPMAIMM O Ppa3BUTUM U TNPUMEHEHUU
OMOTEXHOJOTHM 1O  oTpacisiM  Oyaymied  npodecCuoHanbHON  AESTEIbHOCTH
oOyuaromuxcs. Kpome Ttoro, mnpodeccrnoHallbHO-OPUEHTUPOBAHHOE —COJEPIKAHUE
yuuThiBaeTCa B paznene 4 “Okonorus”’ TpH  BBHIIOJHEHUH JAaO0OPATOPHBIX U
NPAKTUYECKUX pPabOT, CBSI3aHHBIX C Oyaymied mnpodeccuoHaIbHOM AESTEIBHOCTHIO
00yyUarommxcs.

1.3. e v mu1aHupyeMbie pe3yJbTaThl 0CBOCHHUS JUCHUIINHBI:

Hean: ¢dopmupoBanwe y CTYIEHTOB TPEACTABICHUS O  CTPYKTYpHO-
(GyHKIMOHATBHOM OpPTaHHU3AIMU KUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI MPUHSITHS
pElIeHN B OTHOIIIEHUH O0BEKTOB KUBOW MPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agaum:

1) chopmupoBaTh MOHMMAHUE CTPOEHUSI, MHOTOOOpa3usi U 0COOCHHOCTEMN KUBBIX
CUCTEM PA3HOTO YPOBHS OpraHU3ALMH, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOIOTUYECKUX
IPOLIECCOB M SIBJICHUM B OKPYXKAIOIIEW cpene, LENOCTHOW HAayYHOM KapTHUHBI MHpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS ONPEIEIATh KUBbIe OOBEKTHI B TMPHUPOJE; IPOBOIUTH
HaOMIOACHUST 32 DKOCHUCTEMaMU JIJisi BBISBJICHHS €CTECTBEHHBIX W aHTPOTOTEHHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIIbTaThl HAOIIOACHUH,

3) cdopMupoBaTh HaBBIKM  TPOBEIACHUS  MPOCTEHIINX  OMOJOTHUYECKUX
AKCIIEPUMEHTAJIbHBIX MCCJIC0OBAaHUMN C COOIOICHUEM MPaBUi 0€30MacHOTO OOpaleHus
¢ 00BEKTaMH U 000PYIOBAHUEM,;

4) pa3BUTh YMEHHS HUCIOJIb30BaTh WH(MOPMAITUIO OHMOJIOTHYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;



5) copmupoBaTh YMEHUSI TPOTHO3UPOBATH TIOCIEACTBUS CBOCH NESTEIBHOCTH 10
OTHOIIIEHUIO K OKpYXKalolllel cpene, COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBBIBaTH U
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00JICBaHU.

6) chopMHupOBaTh TOHUMAHUE 3HAYMMOCTH JOCTIKEHUN OMOJIOTHYECKON HAYKH U
TEXHOJIOTHA B TPAKTHYECKOH JCATCIHHOCTH YEJIOBEKa, PAa3BUTHH COBPEMECHHBIX
MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTHIA.



1.2.2. Ilnanupyembie pe3yibTAThl 0CBOCHHA 0011e00pa30oBaTe/bHON JMCHUIIMHBI B c00TBeTcTBHU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO
Kon n Il1anupyeMbie pe3yabTaThl 0CBOCHHS JUCIHILIAHDI
HANMEHOBaHMe
‘l’OPM“PyeMHuX O6mmuel JMCHUIIMHAPHbIE?
KOMIEeTeH Ui

OK 01. Beibupath
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TpYyAy, OCO3HAaHHWE IIEHHOCTH MacTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTHBHOH JIESATEILHOCTH TEXHOJOTHYECKON U
COIIMAIIbHOM HAINPaBICHHOCTH, CHOCOOHOCTh WHHIIMHUPOBATH,

IUIAHUPOBaTh U CaMOCTOSTENbHO  BBINOJHATH  TaKylO
JIeSTeTbHOCTb;
- HUHTepec K pasnuyHbiM  chepam  mpodeccuoHaNbHOM
JesTeTLHOCTH,

OBnaseHrue yHUBEPCATbHBIMH Y4YEOHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIe JJOTHYECKHeE JIeiliCTBHUSI:

- CaMOCTOSATENbHO  (OpPMYJIUPOBATH H
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBJIMBAaTh CYMICCTBEHHBIA NMPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHUS, KIIaCCU(PUKALUU U 000OIICHNUS;

- ONpeACNATh IIeNIM JICATEIBHOCTH, 3a/1aBaTh IapaMeTpbl H

AKTYAJIM3UPOBATH

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHHU B
CHUCTEME HayYHOT0 3HaHUS; QyHKIIMOHATILHON IPaMOTHOCTH
YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX MPO0JIeM;
c(OPMUPOBAHHOCTh YMEHHUS pPaCKpbIBaTh COJICPKAHUE
OCHOBOITOJIAratoIIMnX OUOJIOTHYECKUX TEPMUHOB U ITOHSTHIA:
KU3Hb, KJIIETKA, TKaHb, OpraH, OPTaHU3M, BH/I, TIOMYJISAIIHS,
JKOcHcTeMa, OHolleH03, Omocdepa; merabonusMm (oOMeH
BEIIECTB M  MPEBpalllcHUE  DHEPTUHM), TOMEOCTa3
(camoperymsinusi), OWOCHHTE3  Oe€lika,  CTPYKTypHas
OpraHu3aIus YKHBBIX CHCTEM, JIMCKPETHOCTb,
CaMOpEryJIAlUs, CaMOBOCIPOU3BEACHUE (PEHpOAYKIIHS),
HACJICJCTBEHHOCTh, W3MEHUYHMBOCTb, JHEPIr03aBUCUMOCTb,
POCT U pa3BUTHE, YPOBHEBAS OPTaHU3AIINS;
cOpPMUPOBAHHOCTh YMEHHS PACKpbIBaTh COJEp>KaHUE
OCHOBOITOJIATralOIMMNX OWOJIOTHYECKUX TEOPUM M THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIMOHHOM,
MIPOMCXOXKICHUS )KMU3HU U YEJIOBEKa;

KPUTEPUU UX JTOCTUKECHUS; c(OpMHUPOBAHHOCTH yMeHUs packpbIBaTh
- BBIBJSITH ~ 3aKOHOMEPHOCTH M NPOTHUBOPEYMS B | OCHOBOIIOJATArOIINE Ouosornyeckue 3aKOHBI u
paccMaTpUBAEMBIX SIBICHHUSX; 3akoHOMepHocTH (I Menpgens, T. Moprana, H.J.
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- BHOCUTb KOPPCKTUBLI B ACATCIILHOCTb, OUCHUBATH COOTBCTCTBUC

pe3yJabTaTOB  IIeNIsIM,  OLCHUBATh  PUCKH  TOCJCICTBHM
JESITEIIbHOCTH;

- pa3BHBaTh KPEaTHBHOE MBINUICHUE MPH PEHICHUU JKU3HCHHBIX
npo0aem

0) 0a30BbIe HcCCIeI0BaTEILCKHE TeHCTBHS:

- BJIQJIETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKONW U MPOEKTHOM
JIeSATEeILHOCTH, HABBIKAMHU Pa3peIIeHus Ipooiem;

- BBISBJISITH MPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3UPOBATH
3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PelICHHs], HAaXOAUTh apryMEHThI
TS IOKAQ3aTeIbCTBAa CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPhl U
KPUTEPHUH PEIICHHUS;

- aHAIW3UPOBATh TOJYYCHHBIE B XOJE pEUICHUs 3aJauu
pe3yNbTaThl, KpPUTUYECKH OLIEHUBATh HUX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- YMETh MEPEHOCUTD 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO
001aCTH >KU3HEIECATEIIEHOCTH,

- YMETb MHTETPUPOBATh 3HAHHUS U3 Pa3HBIX MPEAMETHBIX
oOuacrei;

- BBIJIBUTATh HOBBIE UJIEH, MPE/jIaraTb OPUTHHAIBHBIC TTOAXObI U
pelIeHus;

- CHOoCOOHOCTh HWX WCIIOJIL30BAaHUS B II0O3HABATCILHOU W
COIIMAIbHOW MPAKTUKE

BasuiioBa, . I'exkens, @. Mrosuiepa, K. bapa), rpanuisr ux
MIPUMEHHUMOCTH K KUBBIM CHCTEMaM;

MpUOOpPETEHUE OMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOT'O TO3HAHUS, MCIOJB3yeMbIX B  OWOJIOTHH:
HAOJIIO/ICHUSI U OINMCAHUsS YXKUBBIX CUCTEM, IPOIIECCOB U
SIBJICHWH; OpraHu3allid W MPOBEJACHUS OUOJIOTHYECKOTO
OKCIIEPUMEHTA,  BBIABMKCHHS  THIOTE3,  BBISABICHUS
3aBUCUMOCTH  MEXIY  HCCICAyeMbIMH  BEIIMYHMHAMH,
00BSICHEHUS TTOTYICHHBIX PE3YJIbTATOB U (POPMYITUPOBAHUS
BBIBOJIOB C HMCIIOJIb30BAHMEM HAYYHBIX MOHSATHH, TEOPUH U
3aKOHOB;

c(OPMUPOBAHHOCTh YMEHHS BBIICIATH CYIICCTBEHHBIE
MpPU3HAKA BUPYCOB, KIETOK TPOKAPHUOT U IYKAPHOT;
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB,
OMOTreoIIeHO30B M JKOCHCTEM; OCOOEHHOCTH TPOIECCOB
oOMeHa BeIIeCTB M TPEBpAIlCHUs DSHEPTUU B KIETKE,
(dboToCcHHTE3a, TUIACTUUECKOTO U SHEPTETUUECKOro 0OMeHa,
XEMOCUHTE3a, MUTO3a, MeH03a, OTIOJJOTBOPCHHUS, Pa3BUTHUS
U Pa3MHOKEHUs, WHANBUAYAIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYyIIECTBOBAaHUE, €CTECTBEHHOTO
otOopa, BUJI000pa3oBaHus, MPUCTIOCOOTEHHOCTH
OpPTaHW3MOB K Cpelle¢ OOWTAaHWS, BIHSHHS KOMIIOHCHTOB
HKOCHCTEM, AHTPOTOTEHHBIX HM3MEHEHHMH B HKOCHCTEMax
CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB W IMPEBpaICHUE
SHEprum B Ouocdepe;

cOPMHUPOBAHHOCTh yMEHHUS peIaTh OHOJIOTHYECKUE
3aJla4uM, COCTABJIATh T€HOTHITMUECKHUE CXEMbI CKPEIUBAHUS
JUISL  pa3HbIX THUIIOB  HACJCJOBAaHUS TPH3HAKOB Y
OpPTaHW3MOB, COCTAaBJISITh CXEMbI TEPEHOCAa BEIIECTB U
SHEPrUH B 3KOCHCTeMaX (TICTH MUTAHUS, IIUIIEBHIC CETH)

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanusa u

B o00s1acTH HEeHHOCTH HAYYHOTI'O O3HAHUS:

- c(OPpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HayKH M OOIIECTBEHHOI
NPaKTUKHA, OCHOBAHHOTO Ha TUAJIOTE KYJIbTYP, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MNOJIUKYJIBTYPHOM MHUDE;

COPMHPOBAHHOCTh YMEHHH KPUTHYECKH OIICHUBATH
UH(pOPMALINIO OMOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOIIYIO0 TICEBJOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX
HCTOYHUKOB (CPEICTBa MaccOBOW HMH(OpMAIUH, HAYYHO-
MOMYJIIPHbIE MaTepUalibl); MHTEPIPETHPOBATH ITUYECKHE




UHTEpIpETaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodecCHOHAIbHON
JeSITeTbHOCTH

- COBEPILICHCTBOBAHUE SA3BIKOBOM M YUTATEJILCKOM KYyJIBTYPhI KakK
CPEICTBA B3aUMOACUCTBHS MEXKAY JIFOAbMH U ITO3HAHUS MUPA;

- OCO3HaHHWE LEHHOCTHM HAay4YHOH JESTENIbHOCTH, TOTOBHOCTb
OCYLIECTBIIATh IIPOEKTHYIO U HCCIIENOBATEIBCKYIO NEATEIBHOCTD
WHAMBUAYAJIbHO U B TPYIIIIE;

OBnajgeHue yHMBEpPCAJIbHBIMU Y4YeOHBIMU I103HABATEIbHBIMU
JEHCTBUSIMU:

B) padora ¢ undgopmanmueii:

- BIJIQJICTh HABBIKAMHU IOJydeHHs] MH(POPMAIMN M3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIIATH MOMCK, aHAIU3,
CHCTEMATH3alMI0O M HHTEPIPETANUI0 HH(GOPMAIMK Pa3THIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- CO3J1aBaTh TEKCTHI B PA3INYHBIX (OpPMATaX C yIETOM Ha3HAUCHHSI
uHpOpMaLlUM U LIEJIEBOM ayIUTOPHM, BBIOMpas ONTUMAJIbHYIO
(dbopMy npeAcTaBIeHUs U BU3yaJIU3alluH;

- OLEHHMBATh JIOCTOBEPHOCTh, JIETUTHUMHOCTh HMH(pOpMAlMH, ee
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOpPMaM;

- HCIIOJIb30BATh CpeacTBa MH(OPMaIMOHHBIX u
KOMMYHMKAIIUOHHBIX TEXHOJOIMM B PpELIEHMM KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX U OpraHU3allMOHHBIX 337a4 C COOJIIOJIEHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBHI,
pecypcocOepekeHusi, MPaBOBBIX M OSTUYECKHMX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

- BJaJIeTh HABBIKAMH PACIIO3HABAHUSA M 3alIUTHl MHQOpPMAIHH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JMYHOCTH

aCTeKThl COBPEMEHHBIX HCCJICIOBAaHUH B  OHOJIOTHH,
MEIUIUHE, OMOTEXHOJIOTHH, PAaCCMaTPUBATh TJIOOAIBHBIC
9KOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH
10 OTHOIIIEHHIO K HUM COOCTBEHHYIO MTO3HIIUIO;
cOPMUPOBAHHOCTh YMEHHH CO37aBaTh COOCTBCHHBIC
MUCHbMEHHBIE M  YCTHBIE COOOLICHHS HAa  OCHOBE
Ouonorndeckoi nHGOPMAIUU U3 HECKOJIBKHX UCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATUHHBIN armapar OMOJIOTUU

OK 04. DddexTrBHO

B3alMOJIENCTBOBATE
" paboTtath B
KOJIJICKTHBE 17§
KOMaHJ1e

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHUE HaBBIKAMU YUEOHO-UCCIIE0BATEIbCKOM, TPOSKTHOUN U
COITMAJIFHOM NIeSATEIIFHOCTH;
OBaagenue YHHMBEPCAJIbHBIMH
JeHCTBUSIMH

0) coBMecTHAasI 1eATeJIbHOCTD.

- TMOHMMaTh W MCIHOJIb30BATh MPEUMYIIECTBA KOMaHIHON |
WHAUBUIYATBHON pabOTHI;

KOMMYHHUHKATHBHBIMHA

MpUOOpETEHUE OIMbITa MPUMEHEHHUS] OCHOBHBIX METOJIOB
HAyYHOTO T[IO3HAHMSA, MHCIOIB3yeMbIX B  OHOJOTHU:
HAOJIIOJIEHUSI U OINMCAaHUS YKUBBIX CUCTEM, IPOILIECCOB U
SBJICHUN; OpraHM3alUU M TPOBEACHUS OHOJOTMUYECKOTO
DKCIIEPUMEHTA,  BBIABMIKEHUS  TUIIOTE3,  BBISIBICHUSA
3aBUCUMOCTH  MEXKJy  MCCIEAYEMBIMH  BEJIIMYHUHAMH,
0O0BSICHEHHS MTOJIYYEHHBIX Pe3YIbTaToOB U (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX IOHATUH, TEOPUU U
3aKOHOB




- IPUHUMATh L€ COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHHUPOBATh JEHUCTBUSA 10 €€ JOCTUKEHHUIO: COCTABIIATH IJIaH
JIEUCTBUM, PACHpPEIETATh POJM C YYETOM MHEHUN YYaCTHHUKOB
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJMHUPOBAThH U BHIMOJIHATH paOOTy B YCIOBHIX PEaTbHOTO,
BUPTYaJIbHOIO0 U KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS;

- OCYILIECTBJSATH NO3UTHBHOE CTPATETHMYECKOE IIOBEJACHUE B
pa3IMYHBIX CUTYyalUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHUE,
OBITh MHUIIMATHBHBIM

OBJ1aieHHe YHHBEPCAJIbHBbIMH PeryIsiTHBHBIMH 1eCTBUSIMU:
') NPUHSATHE ce0s M APYTHX JTIO/Aei:

- IPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX JIFOAEH MpU aHaIHu3e
pe3yJbTaTOB ACATENbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFO/IeH Ha OIIHOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IMO3UIMH JPYTrOro
YyesoBeKa

OK 07.
CopeiicTBoBaTh
COXPAHEHHUIO
OKpY>Karollen
Cpelibl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUS 00
W3MCHEHUH KJIMMaTa,
MIPUHIIUAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTuBHO
JIEUCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUIX

B 00/1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUS:

- c(OPMHPOBAHHOCTh 3KOJOIMYECKOW KYJIbTYpPbl, NOHUMaHHE
BIIMSHUS COLMATIbHO-DKOHOMHUYECKHMX ITPOLIECCOB HA COCTOSIHHUE
OPUPOJHON W COLMATIBHOM Cpelbl, OCO3HAHHE TJI00aTbHOTO
XapakTepa 3KOJOrMYECKUX Ipodiem;

- IUIAHUPOBAaHUE U OCYIIECTBIEHUE NEHUCTBUM B OKpYXKarollen
cpelne Ha OCHOBE 3HAaHMs LEJed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTBA,

AKTHBHOE HETIPUATHE ACHUCTBUMN, MPUHOCAIIUX BPEJ OKPYKarOIIEH
cpene;

- YMEHHE TpOTHO3UPOBATH HEOIATONPHUATHBIE 3KOJOTUYECKUE
IIOCJIEICTBHS MIPEAITPUHUMAEMBIX JIEHCTBUM, IPENOTBPALIATh UX;
- pacliMpeHue  OmbITa  JIEATEIIBHOCTH  SKOJOTMYECKOU
HaIPaBJICHHOCTY;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-UCCIIE10BATEIbCKON, POEKTHOM
U COLIMAJIBHOU eSITEIIbHOCTH

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSATH MOJYYCHHbBIE
3HaHUS JJIs1 OOBSCHEHHS OMOJIOTMYECKHX MPOILECCOB M
SBIICHWH, JUISI TIPUHATHS TPAKTUYECKWX PEIICHUH B
IMOBCEIHEBHOM JKU3HU C IIEIbI0 00ecIieueHrs 0€30ITaCHOCTH
CBOETO 3/I0POBbS U 3JIOPOBBSI OKPYXKAIOIIMX JIIOJIEH,
COOJIOIEHUS 3/10pOBOTO 00pa3a KU3HU, HOPM T'PaMOTHOTO
MIOBEJICHUS B OKPYKAIOLIECH IPUPOJHOM Cpelie; TOHUMaHue
HEOOXOIUMOCTH HCIOJIb30BaHUS JIOCTHIKEHUI
COBpEMEHHOW  OuWonoruu W OWOTEXHONOTHH  JUIs
ParMOHAITBHOTO TIPUPO/IOTIOTH30BAHNUS




2. CTPYKTYPA 1 COJIEPXKAHUE OBIIEOBPA30OBATEJIbHOM JUCIATIIMHEI

2.1. O0beM TUCHUILIMHBI U BUJbI Y4e0OHO# padoThl

Buj yuyeOHoii padoThI O0beMm B yacax
O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 72
B T.4.
OcHOBHOE coep:KaHue 12
BT. 4..
TEOpEeTHUECKOe 00yUeHUE 40
B T.4. IPO(ECCUOHATLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 2
MPAKTUUYECKUE 3aHITUSA 30
B T.4. Mpo(ecCHOHATLHO-OPUEHTUPOBAHHOE COJICPIKaHHE
IIpome:xyTouHas aTTecTalHA (3aYeT C OLEHKOI)




2.2. TemaTu4ecKkMid IJIAH M COAEPKAHUE TUCIATIIIMHBI

(01113
HanMeHoBaNHe Conep:xxanue yueOHOro marepuajia (OCHOBHOE M IIpO(l)eCCI/IOHaJIbHo: et d®opMupyembl
e — OPHUEHTHPOBAHHOE), JIA00PATOPHbIC M MPAKTUYECKHE 3aHATHS, IPUKJIAJTHOH MOAYJIb wae e
(npu HAIMYUN) oB KOMIIETeHIUN
1 2 3 4

Paszpgeu 1. KileTka — cTpYKTYPHO-(PYHKIIMOHAJIBLHAS ¢AUHULIA KMBOTO 18
Tema 1.1. OcHOBHOe conepxkanmne 2 OK 2
buosaorust kak | Teoperudeckoe o0yueHnue: 2
Hayka. O0masi |CoppemeHHbIE OTPACIH GHOIOTHYECKUX 3HaHUiT. CBSI3b GHOIOTHH C IPYTHMH HAYKAMH:
XapaKTepUCTUK |Guoxumusi, Onodusnka, OMoHuka, renoreorpadus u ap. Posb u Mmecto OMoiI0rUu B
a JKU3HHU dbopMHUpPOBaHUN COBPEMEHHON HAYYHOUN KapTHHBI MUpa. Y POBHU OpraHU3AINH KUBOU

Martepun. OOI11ast XapaKTepUCTHKA )KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMHUYECKHUI COCTaB

KJIETOK
Tema 1.2. OcHOBHOE coiep:KaHue 6 OK-1
CtpykKTypHO- Teopernueckoe ooyuenme: 2 OK -2
¢ynxkuuonanbH | Kierounas teopus (T. [lIsann, M. Illneiiaen, P. BupxoB). OCHOBHBIE ITOJIOKCHHUS OK -4
asi OPraHU3alus | COBPEMEHHOU KJIETOYHON TEOPUHU. THUIIBI KJIETOYHOM OPraHU3alMu: MPOKAPUOTUYECKUN U
KJIETOK syKkapuoTudeckuii. OHOKIIETOYHBIE K MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHue

MPOKapHOTHYECKOM KiIeTku. CTpoeHue dyKapruoTudecKkoi kiuetku. Hekierounsie hopmbl

KU3HU (BUPYCHI, OaKTepruodaru)

JlaGopaTopHble 3aHATHSA: 2

[TpuoOpeTeHue onpiTa TPUMEHEHUS TEXHUKH MUKPOCKOITUPOBAHUS TIPHU BBHITTOJTHCHHH
71a00paTOPHBIX padoT:
JlabopaTopHas
1. JlaGopatopHas pabota «CTpoeHUE KIETKHU (pacTeHUs, )KUBOTHbBIC, TPUObI) U
KJICTOYHBIE BKIIFOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOIUIACThI, XPOMOILIACTHI)»
[TonroroBKa MUKpOMpENnapaToB, HAOIIOACHUE C TTOMOIIBI0 MUKPOCKOTIA, BBISIBIICHHUE
pa3Iuuri MEXIy U3ydyaeMbIMU 00bEKTaMu, GOpPMYJIUPOBaHNE BHIBOIOB




HpaKTH‘leCKHe 3aHATHUA.

Bupycubie u 6akrepuanbibie 3a00aeBanus. OOMe NPUHIUITBI UCIIOJIb30BaHUS
JIEKapCTBEHHBIX BemiecTB. OCOOEHHOCTH MPUMEHEHHsI aHTHOUOTUKOB. [IpeacTaBienue
YCTHBIX COOOITICHUH C MPE3CHTAIKMEH, TOATOTOBICHHBIX TI0 MIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX IMTPETo/laBaTesieM

Tema 1.3. OcHOBHOE coep:KaHue 4 OK-1
CtpykKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonaabH | Xpomocomuas Teopusi T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIH HAOOp KIIETOK,
bie (PAKTOPLI TOMOJIOTUYHBIE ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TATNIOWAHBIA U JUTUIOUTHBIN Ha0OP.
HacjeacTrBeHHoc | Hykneunossie kuciotel: JJHK, PHK HaxoxeHnue B kiieTke, X CTpOeHHE U (DYHKITHH.
TH MartpuuHble TPOIIECChI B KIIETKE: PEIUIMKalMs, OMOCUHTE3 Oeska, penaparus.
['eHeTnyecKkuit KO U €r0 CBOMCTBA
IIpakTHyeckue 3aHATHS: 2
Pemienue 3aa4u Ha onpeiesieHUE OCIIEI0BATEIbHOCTH HYKJICOTHI0B, AaMUHOKHCIIOT B
HOPME U B CITy4ae M3MEHEHUS MOCIEA0BATEIbHOCTH HyKiIeoTu0B JJHK
Tema 1.4. OcHOBHOe coepxkaHmne 2 OK-2
O0mMmen BemecTB | TeopeTruueckoe o0yueHme: 2
H npeBpaineHue | [Tonstue MeTaboaM3M. ACCUMUIISALINS U JUCCUMUIIALIMS — IBE€ CTOPOHBI METa0O0IM3MA.
JHEPIvHU B Tuner 0OMeHa BeniecTB: aBTOTPODHBIN U TeTepOoTpOdHBIN, a3pOOHBIN U aHAPOOHBIH.
KJIeTKe [Inactuueckuit oomMeH. @oTOCHHTE3. XEMOCUHTE3
Tema 1.5. OcHOBHOE coep:KaHue 2 OK-2
Ku3HeHHbI Teopernueckoe o0y4enue: 2 OK-4
IHUKJ KJIE€TKH. Knerounsiit nukii, ero nepuoabl. MUTO3, €ro CTaIMU U MPOUCXOSIINE MPOIECCHI.
Muto3. Meiio3 buonornueckoe 3HaueHne mutosa. Mernos u ero craguu. [lopegenne xpoMocom B MEHUO3€E.
Kpoccunrosep. buonornueckuii cMpIci Meiio3a
KonrpoasHas MonexynspHbI YPOBEHb OpraHU3aLUU KUBOTO 2
padora
Paspnen 2. Ctpoenne u pyHKIUM OPraHU3Ma 20




Tema 2.1. OcHoBHOe coaep:kaHue OK -2
Crtpoenue Teopernueckoe o0yueHue: OK-4
OpraHu3mMa MHOTOKI€TOUYHbIE OpraHu3Mbl. B3anMOCBSI3b OpraHOB U CUCTEMBI OPTaHOB B

MHOT'OKJIETOYHOM OpraHusme. ['omeocTas opraHusMa u ero nojjiepkaHue B mporecce

KU3ZHENIEATEIIbHOCTH
Tema 2.2. OcHoOBHOE coaepxkaHue OK -2
DopmbI Teopernueckoe o0y4enne:
Pa3ZMHOKEHHA DopMBbI pa3MHOKEHHS OPraHU3MOB. becronoe u nojioBoe pa3MHokeHue. Buibl 6ecrnosiaoro
OPraHu3MoB pa3MHoxeHus. [lonoBoe pazmHokeHue. ['ameTorenes y uBoTHbIX. CriepMaTOreHes u

ooreHes. CTpoeHue MonoBeIX KIETOK. OTI0I0TBOPEHUE
Tema 2.3. OcHOBHOe conepxkanmne OK-2
Omnrorenes Teopernueckoe o0y4enne: OK -4
pacTeHmii, NHauBHyanbHOE pa3BUTHE OPTaHU3MOB. OMOPUOrEHE3 U €T0 CTa IUU.
KMBOTHBIX H [TocTamOpronanbHbIN nepuo. CTaguu moCTIMOPHUOHAIBHOTO PA3BUTHS Y KUBOTHBIX U
YyeJIOBEeKa yenoBeka. [Ipsmoe u Henpsimoe pa3Butue. buonorndeckoe crapenue u cmepts. OHTOTEHE3

pacTeHui
Tema 2.4. OcHOBHOE coep:KaHue OK-2
3akonomepHocT | Teoperudeckoe o0yuenue: OK-4
u OcCHOBHBIE OHATHS TEHETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsl I'. Mennens
HacJieI0BaHusl | (MOHOTMOpPUIHOE U MOIUTUOPUAHOE CKpeluBanue). BzaumoelicTere reHoB

IIpakTHyeckue 3aHATHS:

Pemenwne 3ama4 Ha onpeseneHrne BEPOATHOCTH BOZHUKHOBEHUS HACIICICTBEHHBIX MMPU3HAKOB

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

TCHOTUITUYECKHUX CXEM CKpEIIHBAHMS
Tema 2.5. OcHOBHOE coiep:KaHue OK-1
CueruieHHoe Teopernueckoe ooyuenmue: OK-2
HacjgenoBaHue | 3akoHsl T. Moprana. CuerjieHHOe HaclieJOBaHHE T'€HOB, HAPYIIEHUE CLETUICHHUS.
NPU3HAKOB HacnenoBanue npu3HakoB, CIETNIEHHBIX C [TOJIOM




HpaKTH‘leCKHe 3aHATHUA.

Pemenune 3a/la4 Ha OIIPCACIICHUC BCPOATHOCTH BOZHUKHOBCHUA HACICIACTBCHHBIX ITPU3HAKOB
IMpH COCIUICHHOM HACJICAOBAHUHM, COCTABJICHUC 'CHOTUIIMICCKUX CXEM CKpPCIIMBAHUA

Tema 2.6. OcHOBHOE coep:KaHue 4 OK-1
3akonomepHocT | TeopeTHueckoe o0yUeHue: 2 OK-2
| N3MeHunBOCTh TPU3HAKOB. BUIbl K3MEHUYMBOCTH: HACJIEACTBEHHAS U HEHACIICCTBCHHASI. OK-4
H3MEHYHMBOCTH | 3aKOH rOMOJIOTUYECKUX PAIOB B HacieACcTBeHHOW n3MeHunBocty (H.M. BaBunos).

MyTanuoHHasi TeOpyst KBMEHUYMBOCTH. BUJIbI MyTalluii U IPUYUHBI UX BOZHUKHOBEHMUS.

KapuoTtun yenoeka. HacneacTBennbie 3a001eBanus yeaoBeka. [ eHHbIE U XpPOMOCOMHBIE

0oJe3HM yeroBeka. boyie3Hu ¢ HaclieICTBEHHON TIPEIpacoioKeHHOCThIO. 3HaUCHUE

MEIUIIMHCKOW FT'€HETUKHU B MPEJOTBPAIICHUN U JICYCHUH T€HETUUECKUX 3a00JIeBaHUM

YyeJoBeKa

IIpakTHyeckue 3aHATHS: 2

Pemienue 3aa4u Ha onpeAeieHUe TUIIA MyTallUK MPU Mepe/lade HacleICTBEHHbIX

MPU3HAKOB, COCTABJICHUE TEHOTUMUYECKUX CXEM CKPEIIMBAHUS
KonTpoabnas 2
paGota Crtpoenue 1 PyHKIIMU OpraHu3Ma
Pa3znen 3. Teopus 3BoIonMH 6
Tema 3.1. OcHOBHOE coiep:KaHue 2 OK-2
Hctopusn Teopernueckoe o0y4enue: 2 OK-4
IBOJIIIHOHHOIO | [TepBrie 3Bomonronnbie KoHIenuu (JK.b. Jlamapk, XK.JI. Broddon). DBomonronnas
yUeHHUsl. teopust Y. JlapBuna. CuHTeTUUECKAsI TEOPHS IBOJIIOIMHU U €€ OCHOBHBIC TIOJIOKEHUS.
MHKp03BOJIIOII MI/IKpOBBOJ'IIOHI/Iﬂ. Honynﬂuﬂﬂ KaK 2JICMCHTapHas €AUHHUILIA YBOJIIOIUHU. I'eneTnueckue
U OCHOBBI ABOJTIOIMH. DJIeMeHTapHbIe (haKTOPhI dBOJtoNMU. EcTecTBeHHbIN 0TOOD —

HarpaBJsronui axTop 3BoroIMK. BuaooopazoBaHue Kak pe3yabTaT MUKPOIBOJIIOIUN
Tema 3.2. OcHOBHOe coepkaHmne 2 OK-2
MakposBosronu | TeopeTudeckoe odyueHue: 2 OK-4




s, MakponsBosmonusi. @opMbl 1 OCHOBHBIE HarpasiieHuss MakposBotonuu (A.H. Cesepros).
Bo3nuknoBenue | [lytu goctuxenus: 6uosoruyeckoro mnporpecca. Coxpanenue 6MopazHoo0pasus Ha 3eMIie.
U pa3BUTHE ['unoTte3sl ¥ TeOpUU BOBHUKHOBEHUS *KU3HU HA 3emiie. [losBieHne nepBbIX KIETOK U UX
JKM3HM Ha sBosonud. [Ipokapuotsl u sykaproThl. [Iponcxoxaenrne MHOTOKIETOUHBIX OPTaHU3MOB.
3emute Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB DYKAPUOT
Tema 3.3. OcHOBHOe coepxkanmne 2 OK-2
IIpoucxoxaenu | Teoperudeckoe o0yueHue: 2 OK -4
edyejioBeKa — AHTpononiorus — HayKa o yenoBeke. CucreMaTH4eckoe mojioskeHue yenoneka. CXoACTBO U
AHTPOIOreHe3 OTIIMYUS YeJIOBEKa C )KUBOTHBIMHA. OCHOBHBIE CTa MU AaHTPOTIOT€HE3a. DBOJIOLUS

COBPEMEHHOI0 YeJIOBEKa.

YenoBedeckne pachl M MX €AMHCTBO. Bpems u myTu pacceneHus yenoBeKa 1o IiaHeTe.

[IprcnocoOaeHHOCTh YeI0BeKa K pa3HbIM YCIOBHIIM CPEbl
Pa3nen 4. Jkosiorus 18
Tema 4.1. OcHOBHOE coiep:KaHue 2 OK-1
Jkoaoruyeckue | Teopernueckoe ooyueHue: 2 OK -2
¢daxTophI 1 Cpenpbl 0OUTaHMsI OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/1yIIHAsA, TOUYBEHHAS, OK -7
cpelabl dKM3HH BHYTpHOpTaHu3MeHHast. ODU3NKO-XUMUYECKUE OCOOCHHOCTH Cpell 0OUTaHUSI OPTaHU3MOB.

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

dakropa. Knaccudukanus sxonornueckux pakropon. [Ipasuino munumyma 1O. JIubuxa.

3akoH TosnepanTHocTH B. Illendopna
Tema 4.2. OcHOBHOe coepxkanmne 4 OK-1
Honynsimus, Teoperuueckoe o0ydyenue: 2 OK -2
coodmiecTBa, DKoJIoTHYecKasi XapaKTepUCTUKA BUIA U MOMYJIALUNA. DKOJIOTMYECKasi HUIIA BUJIA. OK -7
IKOCHCTEMBI DKOJIOTUUECKHE XapaKTepUCTUKU momysisiiun. Coo0ImecTBa U 9KOCUCTEMbI. buo1ieHo3 1 ero

CcTpyKkTypa. CBS3U MKy opraHu3MamMu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTHI

HKOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, peaylleHTbl. KpyroBopoT BelecTB 1 MOTOK

SHEPruu B 3Kocucteme. Tpoduueckue ypoBHU

IIpakTH4Yeckue 3aHATHA: 2




Tpoduueckue nenu u cetu. OCHOBHBIE TOKa3aTeNM IKOCUCTeMbl. brioMacca u mpoaykiusi.
DKOJIOrM4eCKHe MUpaMHIbl unce, OuoMaccel U 3Heprud. [IpaBmiio nupaMuisl SHEPrUHU.
Pemenne nmpakTUKO-OpHEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BELIECTBA U
HHEPTUH B 3KOCHUCTEMAX C COCTaBICHHE TPO(PUUECKUX LIeTIel U MHUpaMu] OMOMAacChl U
SHEPTUU

Tema 4.3. OcHOBHOE coep:KaHue OK-1
buocdepa - Teopernueckoe o0y4enne: OK-2
rj100ajabHas buocdepa — xuBas obonouka 3emnn. Pazsutue npeacrasnenuii o onocdepe B tpynax B.U. OK -7
IKoJiorudeckasi | Bepnanckoro. O6nactu Ouocdepsl 1 ee KOMIOHEHTHI. JKruBoe BelecTBo Onochepsl U ero
cucrema byHKIUU.

3aKOHOMEpPHOCTH cyIiecTBoBaHus1 Ouochepbl. OcoOeHHOCTH OHOoCc(ephl Kak rI100aIbHOM

sKocucTeMbl. /JluHamuueckoe paBHoBecue B bnocgepe. KpyroBopoTs! BemiecTs u

OMOreoXUMHUYECKHE LUKIBL. [ T00abHBIE SKOJIOTMYECKUE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHOBHOE coep:KaHue OK-1
Biusinue Teopernueckoe o0yueHue: OK -2
AHTPONMOT€HHBIX | AHTPOIOTeHHbIE BO3/IEUCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ aHTPOIOT€HHOTO OK-4
(¢axTopos Ha BO3JIEHCTBUSI. AHTPOTIOTEHHBIE BO3ACHCTBUS HA aTMocdepy. BozaeiicTBust Ha rumpocdepy. OK-7
onochepy Bo3zaeiictBus Ha nurochepy. AHTPONOTreHHbIE BO3ACHCTBUS HA OMOTUYECKHUE COOOIIECTRA.

VYT1yOJICHHO U3y4aroTCs OTXOMbI, CBSI3aHHBIC C ONPEICICHHOM
npodeccreit/crnennaIbHOCThIO

IIpakTHYyeckHne 3aHATHSA:

[IpakTuueckoe 3aHsTue «OTXO/bI TPOU3BOICTBAY

*B Tom 4uncie npodeccHOHATBHO-OPHMEHTHPOBAHHOE CO/IeP:KaHNe TPAKTHYECKOI0
3aHATHUSA

[IpakTuyeckoe 3ansTue «OTX0ABI MPOU3BOACTBA». Ha ocHOBe (henepanbHOro
KJ1IacCU(UKAITMOHHOT'O KaTajora 0TX0JI0B OMPEALIATh KJIacC OMACHOCTH OTXO/IOB;

arperaTHoe COCTosiHuE U Pu3nUecKyto GopMy 0TX0I0B, 00pa3yroLIMXCcs Ha pabodyeM mecTe /

Ha 9Talax mpou3BoACTBAa, CBA3aHHLBIC C OHpe,Z[GJIGHHOﬁ HpO(b@CCHCﬁ/CHCHI’I&HLHOCTBI—O




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

OcHoOBHOe coaepxkaHue

TeopeTnueckoe o0yueHnue:

N

310poBbE U €ro cocTaBisomue. GakTopsl, MOJOKUTEIBHO U OTPULIATENBHO BIMSIOIINAE HA
opraHusM yenoBeka. [Ipobiema TeXHOTeHHBIX BO3ACHCTBUI Ha 3JOPOBbE YEIOBEKA
(37EKTpOMAarHUTHBIE MOJIsI, OBITOBASI XUMUS, U30BITOUHBIC IITyMbI, paAHAINS U T.11.).
Anantaniisg opraHus3ma 4esioBeka K (pakropam okpyxkaroeid cpeasl. [ IpuHimmns

(dbopMupoBaHus 310pOBhecOEeperaroIiero nopeAcHus. Guzndeckasi akTUBHOCTD U 3/IOPOBBE.

broxuMmnyuecknue acreKThl padrOHAJIbHOT'O ITMTAHUS

JlaGopaTopHble 3aHATHSA:

JlaboparopHas paboTa Ha BBIOOD:

1. JlaGopatopHas paboTa «YMCTBEHHasi pab0TOCTIOCOOHOCTHY
OBnazneHue MeToaMH ONpeIeIeHNs [T0Ka3aTeae yMCTBEHHOW pab0TOCIOCOOHOCTH,
00BSCHEHHE MOITYUYEHHBIX PE3YJIbTATOB U (DOPMYJIMPOBAHUE BBIBOIOB (TMCBMEHHO) C
VICIIOJIb30BAHMEM HAYyYHBIX [IOHATHUM, TEOPUN U 3aKOHOB

2. JlabopartopHas padota «BiusHue abuotndeckux (pakTopoB HA YelOBEKa (HU3KHUE U

BBICOKHE TEMIIEPATYPhI)»

N3ydyeHne MexaHM3MOB aJlaniTallii OpraHu3Ma 4eJIOBeKa K HU3KUM U BBICOKHM
TeMIlepaTypaM U 0ObSICHEHHE MOJTYUYEHHBIX PE3yIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB
(MMCbMEHHO) € UCIIOJIb30BAaHUEM HAYUYHBIX MOHSATHH, TEOPUN U 3aKOHOB

*B ToM uncie npodeccHoHATbHO-OPUEHTHPOBAHHOE CO/IEP:KAHUE JIA00PATOPHOTO
3aHATHS

B kauecTBe TpUITEPOB CHUXKAIOIINX PA0OTOCIIOCOOHOCTh UCIIOIb30BAaTh YCIOBHUS
OCYULIECTBIIEHUS TPO(PECCHOHANBHOMN NESITeIbHOCTHU: IITyM, TeMIlepaTypa, puzndeckas
Harpyska u T.1I.

OK -2
OK-4
OK -7

Konrpouabnas
padora

TeopeTnueckne aceKkThl 3KOJIOTUU

IIpodeccuoHaIbLHO-OPHMEHTHPOBAHHOE cO/lep:KaHNe (coep:KaHne MPUKJIATHOTO MOTYJIs1)

Pa3nea 5. buoJsiorus B :KU3HH

OcHoBHOe coaepxxaHue

OK-1
OK -2




Tema 5.1. Teopernueckoe comepxxanue: 2 OK-4
buorexnosiorun | bruorexHonorus kak Hayka v Mpou3BoACTBO. OCHOBHbBIE HAIIPABJICHUSI COBPEMEHHOM 2
B )KU3HH ounorexHosioruu. Meroasl 6MoTexHOIOTHH. OOBEKTHl OMOTEXHOJIOTUH. DTHKA
KaXK/I0T0 OMOTEXHOJIOTHYECKNX U TEHETHYECKUX dKCTiepuMeHTOB. [IpaBuiia morcka u aHanmsa
OMOIKOJIOTHYECKON MH(MOPMAIIMH U3 PA3JIMUYHBIX UCTOYHUKOB (HayuHas U y4eOHO-Hay4dHasl
JUTepaTypa, CpeAcTBa MaccoBol nH(popMaIuu, cetb UHTEpHET U Ipyrue)
IIpakTnyeckune 3aHATHUS: 2
Keiice! Ha ananm3 nHGOPMAITUU O HAYIHBIX JOCTHKEHHUAX B 00JIaCTH TCHETHYECKHIX 2
TEXHOJIOTUM, KJIETOUHON WHXKEHEPUH, NMUILIEBBIX OMOTEXHOJIOTHH. 3amuTa Kenca:
MIPEJICTABIICHUE PE3YJIbTATOB PEIICHUS KEMCOB (BBICTYIUICHUE C TPE3CHTAIUEHN )
Tema 5.2.2. BUOTEXHOJIOTHM ¥ TEXHUYECKHE CHCTEMBI 4
Tema 5.2.2. OcHOBHOe conepxkanmne 4 OK-1
buorexHooruu | [IpakruyecKue 3aHATHS: 4 OK -2
H TEXHUYIECKHE | Pa3pyTHe OMOTEXHOJIOTHN C IPUMEHEHUEM TEXHUYECKIX CUCTEM (OMOMHKCHEPHS, 2 OK -4
CHCTEMBI ouonH(popMaTuKa, OMOHMKA) U UX IPUMEHEHUE B KU3HU YEJIOBEKA, IIOUCK Y aHAIIH3
uH(GOpMAITUHU U3 PA3IMYHBIX HICTOYHUKOB (Hay4Hasi U y4eOHO-Hay4Hasl IUTepaTypa,
cpencTBa MaccoBoi nHpopmaIuu, ceth IHTepHET U Apyrue)
Keiicel Ha aHanm3 nHGOPMAITUU O Pa3BUTHH OMOTEXHOJIOTHH C TPUMEHEHUEM TEXHUICCKUX
cucteM (1o TpyIinam)
3ammuTa keiica: [IpeacraBiaeHue pe3yabTaToB pelieHUs KeWCOB (BBICTYIJICHUE C 2
npe3eHTaIuen)
IIpomesKyTOYHA 2
Sl aTTecTalMs 3a4er ¢ OLIEHKOM
Mo JMCHUTLIHHE
Bcero: 72




3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JTUCHMILIAH

3.1. lns peajiM3auMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH PEIyCMOTPEHbI
cJaeAyoIue creuaJbHble MOMelleHs:

Kabuner «buonorun», ocHaiieH o6opynoBaHuEM: Me0eb, JOCKA, MEJI, HArJIsIHbIE
nocooust (KOMIUIEKTHI y4€OHBIX Ta0JINII, IIAKATOB), TEXHUYECKUMH CPEICTBAMU O0yUYCHUS:
KOMITBIOTEP C YCTPOMCTBAMH BOCITPOU3BEACHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOECKTOP C
DKPAHOM, YKa3Ka-IIPEe3eHTEP AJIs IPE3CHTALHMN.

3.2. HapopmanuoHHOe 0OecnedeHne peau3auu NporpaMmMbl

JIiist peanuzanuu IporpaMmbl OMOIMOTEUHBINH QOH]T 00pa30BaTEeIbHON OpraHU3aAINH
UMEeT IIeYaTHBIE WAJIEKTPOHHBIE OO0pa3oBaTelbHbIE U HH(POPMALMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE I UCIIOJIb30BaHUS B 00pa30BATEIbHOM MPOIIECCE, HE CTAPILIE ST JIET
C MOMCHTA H3JaHUS.

PexoMeHlyeMble TieUaTHbIC W3JaHUS IO pealu3aluu 0o0Ie00pa3oBaTeIbHON
JTUCITUTITMHBI TIPEICTABIICHBI B METOAMYECKUX PEKOMEHIAITUSAX 110 OPTaHU3AIIUH O0yUCHHUS.

OcCHOBHBIE HICTOYHUKHU

1. AradonoBa, U. b. buonorus: 6a30Bbiii ypoBeHb: MPAKTUKYM : yueOHOe mocodue / U.
b. Aradonosa, B. 1. CuBornazos. — Mocksa : [Ipocsemenue, 2024. — 112 ¢. — ISBN
978-5-09-112641-9. — TekcT : 2neKTpoHHBIN // JlaHb : 3JEKTpOHHO-OMOIMOTEYHAsS
cucrtema. — URL: https://e.lanbook.com/book/409214 (nata o6pamenus: 04.03.2025).

2. Aradonosa, U. b. buonorus: 6a30BbIit ypoBens : yuebnuk / M. b. Aradonosa, A. A.
Kamenckuii, B. M. CuBornazoB. — Mocksa : [IpocBemenune, 2024. — 271 ¢. — ISBN
978-5-09-113524-4. — TekcT : 2neKTpoHHBIN // JlaHb : 37MeKTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.Jlanbook.com/book/409217 (nata obpamenus: 04.03.2025).
— Pexxum moctyma: s aBTopu3. MOJIb30BaTENCH.

JlomoTHUTETHHBIC NCTOYHUKH

1. ®enopoc, E. 1. Dxonorus: 6a30BbIl YPOBEHb: MPAKTUKYM : yueOHOoe mocodue / E. U.
®enopoc, I'. A. HeuaeBa. — Mockaa : [Ipocsemienue, 2024. — 381 c. — ISBN 978-5-
09-110839-2. — TexkcT : anekTpoHHbIH // JIaHb : 37EKTPOHHO-OMOIMOTEUHAS] CUCTEMA.
— URL.: https://e.lanbook.com/book/408734 (nara obpamienus: 04.03.2025). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIIECH.

2. Dxonorusi. UunuBuayaiabHbli POEKT. AkTyanbHas skonorus : 10—11-e kmaccsl :
0a3oBbI ypoBeHb : yueOHUK / M. B. ITonoBkoBa, A. B. Hocos, T. B. Ilonoskosa, M. B.
Maiicak. — 4-e 3., crep. — Mocksa : [Ipocsemenue, 2024. — 191 ¢. — ISBN 978-



5-09-114685-1. — Texkcr: oanexTpoHHbIH //  JlaHb AIIEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/437345 (nata ob6pamenus: 04.03.2025).
— Pexxum poctymna: i aBTopu3. MOJIb30BaTENCH.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMU
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpPOJIb U OlleHKA PEe3yIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON AUCHUTUINHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNbTaThl, HAIPABICHHBIE HA (POPMUPOBAHUE
00X u npoeCcCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3ziesiaM U TeMaM COACpKaHHs y4eOHOTO

Marepuana.

Oo0mas
KOMIIeTEeHIUS

Pa3znen/Tema

Tun oueHOYHBIX
MepONPUATHI

Pa3gen 1. Kiierka —
CTPYKTYPHO-
(pyHKuuOHAIBbHAA
eIMHHIIA YKUBOT'0

KonTponbHas padota
«MoJteKyIsIpHBIA YPOBEHD
OpraHU3aLUU )KUBOTO»

OK 02

buonorus kak Hayka.
OO61mast xapaKTepuCcTHKa
KUZHH

3anonHeHue TabauLbl ¢
ONMCAHUEM METOJI0B
MUKPOCKOIIUPOBAHUS C UX
JIOCTOMHCTBAMH U
HEJ0CTaTKaMH.

3anonHenue Tabauisl «Bkiag
YYEHBIX B Pa3BUTHE OMOJIOTUI)
3anoJIHEHUE CPaBHUTEIIBHOU
Ta0IMIIBI CXOJICTBA U PA3IUUHMA
’KUBOTO U HE )KUBOTO

OK 01
OK 02
OK 04

CrpykTypHO-
(byHKUIMOHATbHAs
OpraHu3anys KJIETOK

OueHnBaeMasi IMCKYCCHS 11O
BOIIPOCAM JIEKIIMH

Pa3paboTka MEeHTaIbHOM KapThl IO
KJ1IacCU(UKAIIMU KJIETOK U UX
CTPOEHUIO Ha MPO- U
AYKApUOTUUYECKUX U MO [apCTBaM
B MUHU TPYyIIIax

BrinonHenue u 3ammra
1abopaTopHBIX PaboT:
«CtpoeHnue KieTku (pacTeHus,
KUBOTHBIC, TPUOBI) U KIIETOYHBIE
BKJIFOUEHUS (Kpaxmal,
KapOTHUHOMU/IBI, XJIOPOTLIACTHI,
XPOMOILIACTHI)»




[IpakTueckoe 3aHsTHE.
[IpencraBnenue yCTHBIX
COOOIIIEHHH C Mpe3eHTaINEH,
IIOATOTOBJICHHBIX 110 IIEPEYHIO
MCTOYHHUKOB, PEKOMEHIOBAaHHBIX

pernojiaBaresneM
OK 01 CrpykTypHO- OpOHTAIBHBIN OIPOC
OK 02 Gynkuuonansueie Gpakropsl [Pazpaborka riuoccapus
HACJIEICTBEHHOCTH Petenue 3aiay Ha ornpezeseHue
0CJIEIOBATEIBbHOCTH
HYKJICOTU]IOB, aMUHOKHUCJIOT B
HOpPME U B CIy4yae U3MEHEHUS
NOCJIEIOBATEIbHOCTH
HykieotunoB JJHK
OK 02 OOMeH BelecTB u @pOoHTANBHBIN OMPOC
MpEeBpallCeHHE SHEPTUH B 3anonHeHne CpaBHUTEIbHON
KJIETKE TaOJIUIIBI XapaKTEPUCTUK THUIIOB
oOMEHa BEIlEeCTB
OK 02 Kuznennsiit ukn kietku. | OOCykIeHre 1Mo Bompocam
OK 04 Murto3. Meiio3 JNIEKIIUN
Pa3paboTka j1eHThl BpeMeH!
KU3HEHHOTO IIMKJIa
Pa3zpnes 2. Ctpoenue u KontponbHas pabota “Ctpoenue
(pyHKuMHU opraHuszma U (yHKLIHMH OpraHu3ma’
OK 02 CrpoeHue opranuszma OuennBaemasi JUCKYCCHUS
OK 04 Pa3paboTka MeHTaIbHOM KapTh
TKaHEW, OPTaHOB U CUCTEM
OpraHOB OPraHU3MOB (pacTeHuUs,
’KUBOTHBIE, YEJIOBEK) C KPATKOMI
XapaKTEePUCTUKON UX QyHKLIUN
OK 02 @OpMBbI pa3MHOXKEHHUS @pOoHTaTIBHBIN OIPOC
OpraHu3MOB 3anoaHeHue TabuLbl C KPaTKOM
XapaKTePUCTUKON U TPUMEpaMu
dhopM pa3zMHOKEHHSI OPTaHU3MOB
OK 02 OHTOTeHe3 pacTeHHi, Pa3paboTka JeHTbl BpEMEHU ¢
OK 04 JKUBOTHBIX U Y€JIOBEKA XapaKTepI/ICTI/IKOﬁ 9TaIl0B

OHTOI'€HE3a OTACIBHOU IPYIIION
YKUBOTHBIX U YEJIOBEKA IO
MUKpOTpyHnam

Tect/ompoc

CocraBiieHue KU3HEHHBIX IUKIOB
pAaCTEeHUH IO OTAEIaM




(MOXOBH/IHBIE, XBOIIEBU/IHBIE,
NarnopOTHUKOBUIHBIE,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEpPHOCTH
HACJICTIOBAHHMSI

Pa3paboTtka rioccapus
OpOoHTaTBHBIN OIPOC

Tect o Bonmpocam JIEKIHH
Pemenue 3aa4d Ha onpeneneHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB MPH
MOHO-, J1-, TOJIUTUOPUIHOM U
aHAIM3UPYIOIIEM CKPEILIMBAHNH,
COCTABJICHHE T€HOTHITMYECKUX
CXEM CKpEeIIUBaHUs

OK 01
OK 02

ClienJieHHOE HACJIENOBAaHUE
MIPU3HAKOB

Tect
Pa3paboTtka rioccapus
Pemenue 3ama4 Ha onpeneneHue

BCPOATHOCTH BOZHUKHOBCHHUA
HaCJICACTBCHHBIX ITPU3HAKOB IIPpU
CLCIINICHHOM HACJICAOBAaHNU,
COCTAaBJICHHUC I'CHOTHITMYCCKHNX
CXEM CKpPCUIUMBAHUSA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
U3MEHYUBOCTHU

Tecrt.

Pemenue 3amau Ha onpeneneHue
THUIA MyTallUK [PH TIepe1ade
HACJICICTBEHHBIX IPU3HAKOB,
COCTaBJICHHE T'€HOTUIIMYECKUX
CXEM CKpEIIUBAHUSA

Paznen 3. Teopusi
IBOJIIOIIUM

KoHntponbHas paborta
“TeopeTH4eCKHUe aCIEKThI
DBOJIIOLIAH KU3HU Ha 3emiie”

OK 02
OK 04

HcTopust 3BOIIOIIMOHHOTO
yueHUsA. MUKPO3BOIIOLUA

@pPOHTAIBHBINA OITPOC

Pa3paboTka rioccapusi TEpMUHOB
Pa3paboTka JeHThl BpeMeHU
Pa3BUTHUS HBOJIFOLIMOHHOTO YUEHUS

OK 02
OK 04

Maxkpo3BOJIIOLIHSL.
Bo3HukHOBEHNE U pa3BUTHE
YKU3HU Ha 3eMJie

OuennBaemasi AUCKYCCHSL:
UCTIOJIb30BaHUE apTYMEHTOB,
OMOJIOTUYECKON TEPMUHOJIOTUH U
CUMBOJIMKH TSI TOKA3aTeIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTHUYECKUX TPYIIT
Pa3zpaboTka j1eHThI BpeMeHu
BO3HUKHOBEHUS U Pa3BUTHSI




KU3HU HA 3eMIie

OK 02 [Ipoucxoxnenue yenoeka —|DpoHTaTBHBIN OMPOC
OK 04 AHTPOIIOT€HE3 Pa3paboTka j1eHThl BpeMEHU
IPOUCXOXKICHUS YeTTOBEKa
Pa3nen 4. Dxoaorus
OK 01 Okosoruueckue GakTopsl U | TecT Mo IKOIOTHYECKUM
OK 02 Cpelibl )KHU3HU ¢dakTopaM u cpeaam KU3HU
OK 07 OpraHU3MOB
OK 01 [Honynauums, coodmecta, |CocTaBiieHHE CXEM KPYroBOpOTa
OK 02 HKOCHUCTEMBI BEIIECTB, UCIOJIb3Ysl MaTEpUaIbl
OK 07 JeKIUU
Pemenne npakruko-
OPUEHTHUPOBAHHBIX PACUETHBIX
3aJlaHul MO EPEHOCY BELIeCTBa U
SHEPTUH B IKOCHUCTEMAX C
COCTaBJIEHUE TPOPUUECKUX IIeTIeH
U TUpaMu] OMOMACCHI i SHEPTUU
OK 01 buocdepa - rmodbanbHas OueHnBaeMasi IUCKYCCHUS
OK 02 JKOJIOTMYECKAsI CUCTEMA Tect
OK 07
OK 01 Bmmsuue antponorennsix | Tect
OK 02 dakTopoB Ha Ouochepy [Ipaktuueckas padora “OTx0abl
OK 04 MPOU3BOACTBA”
OK 07
OK 02 Bnustaue comumaibHO- OueHuBaeMasi JUCKYCCHUS
OK 04 SKOJIOTMYECKHX (DaKTOpoB Ha|BbInonHenne 1aboparopHoi
OK 07 3/I0POBBE UETOBEKA paboTHI Ha BBIOOD:
"YMmcTBEHHAs
paboTOCTIOCOOHOCTH",
"Bnusinue abuoTHYeCKUX
(bakTOpOB Ha UeOBEKa (HU3KUE U
BBICOKHE TeMIiepaTypbl)"
Paszpnesn S. buosiorus B 3ammTa Keca: IpeiCcTaBIeHue
KHU3HH PE3YJIBTATOB PEIICHUS KEHCOB
(BBICTYIUJICHHE C MPE3CHTALINEH )
OK 01 buoTtexHonoruu B )Ku3Hu Brimonnenue keiica Ha aHaIU3
OK 02 KaKI0TO UH(OpPMAIIUU O HAYYHBIX
OK 04 OCTHIKEHUAX B 00J1aCTH

TCHETUYECKUX TEXHOJIOTHH,
KJICTOYHOW WHKCHEPUH, ITHIIEBBIX
OMOTEXHOJIOTHA (IT0 TPYTIIIaMm),




MIPECTABIEHNUE PE3YIbTATOB
pelIeHusI KEHCOB

OK 01 [IpombiuieHHas BrinosiHeHue kelica Ha aHAIU3
OK 02 OMOTEXHOJIOTHS MH(OPMALIUU O Pa3BUTUU
OK 04 IPOMBIIUICHHON OMOTEXHOIOTUH

(mo rpynmnam), IpeacTaBiICHUE
PE3yJIbTATOB pELICHUs KeCOB

OK 01 CounanbHO-3TUYECKUE Brimonnenue keiica Ha aHaIu3
OK 02 aCHEKThl OMOTEXHONOTHH  |MH(pOpMALMU 00 STHIECKUX
OK 04 ACTIEKTaX Pa3BUTHS

OMOTEXHOJIOTHH (IT0 TpyIIam),
MPEJICTABICHUE PE3YIbTATOB
pELIEHNS KEHCOB

OK 01 buorexnonoruu u BrimmosiHenne Keica Ha aHaIn3
OK 02 TEXHUYECKUE CUCTEMBI uHGOpPMAITUH O Pa3BUTHUS
OK 04 OMOTEXHOJIOTHI C IPUMEHECHUEM

TEXHHUYECKUX CUCTEM (T10
rpyInam), IpeICTaBICHUE
pE3yIbTATOB PEIIEHUS KENCOB

BOHpOCBI K 3a4CTYy:

1. Knerounas teopus. CtpoeHue u pyHKIIMM OPraHOUIOB KJIETKH, YMOPHUOIOTUYECKUE
JT0KAa3aTesIbCTBA 3BOJIOLUHA OPraHUYECKOro MUPA.

[Ipokapuotnueckue kieTku. HekiaeTounbie pOpMBbI )KU3HU - BUPYCHI.
Opranuueckue BellecTBa KIETKU. benku, ux cTpoeHue u PyHKIuY.

OpraHnyeckue BelIeCcTBa KIETKU. YTIEBOAbI U JIUIHIBI.

Hyxnennossie kucnotsl: JJTHK n PHK.

OOwmen BemiecTB B kiieTke. AT® — yHHUBepcaIbHBIM HCTOYHUK YHEPTHUU.
[Tnactryeckuit oomeH. buocunTes GenKoB.

DHepretuueckuii oomeH B kineTke. Cuntes ATO.

: Oco0eHHOCTH MIACTUYECKOTO M DHEPreTUYECKOro OOMEHa pacTUTEIbHOU KIIETKH.
dorocuHTES.

10. Crpoenue u pyHkuu sijapa kieTku. CTpoeHHue XpOMOCOM.

11. [lenenue kieTku. MuTo3 u Meio3: (pa3epl U CpaBHUTENbHAS XapaKTEPUCTUKA.

12. ®opmbl pa3MHOKEHUS Opranu3MoB. OBOreHe3 U CIepMaTOTreHE3.

13. HuauBuayanbHOE pa3BUTHUE OPTaHU3MOB — OHTOTEHES.

14. Becnonoe u MoOJI0BOE pa3MHOKEHUE opraHn3mMoB. OmioaoTsopenue. Ero 3nauenue.
15. T'ubpuponoruueckuit METOA U3yUeHUsl HacleAcTBeHHOCTH. [1epBrlii 3akoH Menens.
16. JluruGpunHoe ckpeunuBanue. Bropoii 3akon Mennensi.

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

18. T'eneruka yenoBeka. Ee 3HaueHue A MEAULIMHBI U 3I[paBOOXPaHEHUSI.

19. HenacnencTBeHHas ¥ HacjaeICTBEHHAs U3MEHYHBOCTb.

OCoNRWN



20. 3apmayu coBpeMeHHOU cenekuuu. CeneKius pacTeHU.

21.  Cenekmus >KHBOTHBIX.

22. Cenekmuss MUKPOOPTaHU3MOB.

23. buotexHomorusa. XapakTepUCTHKa OCHOBHBIX METOJIOB OMOTEXHOJIOTHH.

24. buochepa u cBoiicTBa OumoMacchl IIaHETHI 3emiid. KpyroBopoT BemecTB u
IIpeBpalleHue SHepruu B onocdepe.

25. DBomonuoHHBIE peacTaBienus 10 Y. JlapBuHa.

26. IlaneoHToNOrMYECKUE, CpPaBHUTEIHHO-aHATOMUYECKHUE, AMOPUOJIOTUYECKUE
JI0Ka3aTesIbCTBA IBOJIOLUNA OPraHUYECKOr0 MUPA.

27. HacnencTBeHHOCTbh U U3MEHYMBOCTH. VX POJIb B HBOIOIUH.

28. HckyccTBEHHBIN M €CTECTBEHHBIN 0TOOD.

29. bopn0Oa 3a cymiecTBoBaHKE B Ipupoie. Buabsl 00prObI 3a CyIlIeCTBOBAHUE.

30. IIpucnoco6eHHOCTh OPTaHU3MOB U €€ OTHOCUTEIbHOCTD.

31. Bun. OcHOBHbIE KpuTepud Buaa. llomynsamus - eIUHUIA  DBOJIOINH.
MuxkposBoJronus.

32. I'maBHBIE HAIIPaBJICHUS dBOJIIOIUN OPTAHUYECKOTO MUPa. ApoMop(o3, HANOATITAIINS,
JereHepanus.

33. Makpossomonusd. Ee moka3arenbcTBa.

34. Jloka3aTenbCTBAa MPOUCXOXKICHUS YEIOBEKa OT JKMBOTHBIX. J[BMOKymue (akTopbl
aHTPOITOTCHE3A.

35. Ao6uortuueckue u bnoruyeckue hakTopsl cpeanl. X 3HaUeHne 11 dKUBON MPUPOJIBI.
36. IIpucnocoOJIeHHOCTh OPraHW3MOB K  CE30HHBIM  SBJICHHSIM B TPHUPOJIE.
doTonepruoausM.

37. Bun u nonymsmus. VX skojorudeckas xapaktepuctuka. [Ipobiembl paiiioHaaIbHOTO
UCIIOJIb30BAHUS BUJIOB.

38. DOkxomoruueckue cucTteMbl. BumoBas W mpoCTpaHCTBEHHAsi CTPYKTypa SKOCHUCTEM.
[TumeBbie  CBSI3W, KPYTOBOPOT BEIIECTB W MPEBpAICHUE DHEPTHMH B IKOCHUCTEMaX.
MeXBHUI0BBIC B3aHMOOTHOIIIEHHUS B SKOCHCTEME.

39. Bogoem u myOpaBa xak mpuMepbl OMOTEOIeHO30B. 3MeHeHus: B OmoreomeHos3ax.
Cykueccus. ICKyCCTBEHHBIE SKOCUCTEMBI: arpOLICHO3HI.

40. IlpuHIMTBI ¥ TPUMEPHI WCIIONB30BAHUS B XO3SHUCTBEHHOW NEATEILHOCTH JIFOJICH
MOp(}o-(QYHKIIMOHATLHBIX YEPT OPTaHU3aIUN PACTCHUN U KUBOTHBIX.



