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1.0BIIIASI XAPAKTEPUCTHUKA
PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCIUIIJINHBI «BHOJIOT UST»

1.1MecT0 Yy4eOHOH AUCUMIUIMHBI B CTPYKTYpe 00pa3oBaTebLHOM
nporpammsi CI1O

OobmeoOpa3oBaTtenpHas AUCHHUIUIUHA «bUoMOTHsA» W3ydaeTcs Ha 0a30BOM
ypOBHE B  00II€00pa3oBaTeIbHOM  IIMKJIE  y4eOHOro IuUlaHa  OCHOBHOM
npodeccroHanbHON 00pa30BaTEIbHON MPOTPAMMEBI.

TpynoeMkocTh TUCHMIUIMHEI «broOTUs» Ha 6a30BOM YpOBHE cocTaBisieT 74
Jaca, W3 KOTOphIX 12 dYacoB BKIOYAET MPO(ecCHOHATLHO-OPUEHTUPOBAHHOE
COJIep)KaHue, YCHIIMBAIOIIEe MPOPECCHOHATBHYIO COCTABIAIONIYIO MO TMpodeccuu
46.01.03 Jlenonpou3BOAUTEND

[IpodeccnoHanbHO-OPUEHTUPOBAHHOE  COJEP)KaHUE  peamu3yercs B
npukinagHoM monayne (Pasmen 5 «buwornoruss m KW3HB) Ha MaTepuaie KeiCOoB,
CBSI3aHHBIX C aHAJIM30M HH(OPMAIIUU O Pa3BUTUHU M IPUMEHEHUU OMOTEXHOJIOTHH 110
oTpaciisiM OyayIien mpohecCHoHaIbHON AesITeNFHOCTH o0yJatonuxcs. Kpome Toro,
po¢eCCUOHATBHO-OPUEHTHPOBAHHOE COJIEP)KaHWE YUYUTHIBaeTCs B paszuene 4
«OKOJIOTUS» MPHU BHITIOJHEHUH Ja00PATOPHBIX U MPAKTUYECKUX padOT, CBSI3aHHBIX C
Oynyuen mpodeccuoHaIbHOM AeSITeTbHOCTHI0 00yYatOIIUXCsl.

[lepron oOyueHus U pacmnpeneeHus Mo ceMecTpaM paclpeliesieH ¢ y4eToM
JIOTUKH (POPMUPOBAHUS MPEIMETHBIX PE3YJIbTaTOB, OOLIMX U MPO(ecCHOHATBHBIX
KOMIIETEHIIMH,  MEXKMIPEIMETHbIX  CBA3€M €  JAPYITMMH  JIUCUUIIMHAMU
00111e00pa3oBaTeIbHOTO M 00MIENPOheCCHOHATILHOTO IIUKIIOB YY4eOHOTro TUIaHa.

1.2 llesn U mIaHUPYyeMble Pe3yJIbTAThl 0CBOEHUS JUCIUIIMHBI

Hean: @opmupoBaHWE Yy CTYIACHTOB TMPEACTABICHUS O CTPYKTYpPHO-
(GYHKIIMOHAIBHOW OpraHW3alldd >KUBBIX CHUCTEM pA3HOTO paHra Kak OCHOBBI
NPUHATHS ~ PEHICHHWH B  OTHOIICHHWM OOBEKTOB JKMBOM TPUPOABI U B
MIPOU3BOACTBEHHBIX CUTYaLUSX.

3anaum:

1. ChopmupoBaTh MOHUMAHUE CTPOCHHUS, MHOro00Opa3us U OCOOCHHOCTEH
KUBBIX CHCTEM PA3HOTO YPOBHS OpPraHu3alyH, 3aKOHOMEPHOCTEW ITPOTEKaHMUS
OMOJOTUYECKUX MPOIIECCOB U SIBJICHUM B OKPYKAIOIICH cpese, 1eI0CTHON HayqIHOH
KapTUHE MUPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. Pa3BuTh ymeHUs ONpENensiTh KXUBbIE OOBEKTHl B MPHUPOJE; MPOBOIUTH
HAOJFOICHHS 32 DKOCHCTEMaMHM JIJIsl BBISIBICHHS €CTECTBEHHBIX M AHTPOIOTCHHBIX
W3MEHEHHH, HHTEPIPETUPOBATH PE3YIbTAThHl HAOTIOACHHIA.

3. CdopmupoBaTh HaBBIKM TPOBEACHUS MPOCTEUIIUX OHOJOTHYECKUX
AKCHEPUMEHTAIBHBIX HUCCIEJOBAaHUM C COOJIOJICHHEM TMpaBwil 0E€30MacHOro
oOpaitieHust ¢ 00bEKTaMU U 000PYIOBAHUEM.



4. Pa3BUTh YMEHHS MCIIOJIb30BaTh MHPOPMAIUIO OUOJIOTUUECKOTO XapaKTepa
13 Pa3JINYHbIX UCTOYHHUKOB.

5. CdopmupoBarh yMEHUS NPOTHO3UPOBATH  TMOCIEICTBUSL  CBOEH
JESATENbHOCTU MO OTHOLIEHUIO K OKpYy)Karouled cpene, COOCTBEHHOMY 3/10pPOBbIO;
000CHOBBIBATh U COOJIIO/IaTh MEPHI MPOGUITAKTUKH 3a00JICBaHUH.

6.ChopmupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHIKEHUU OMOJIOTHYECKON
HAyKd W TEXHOJOTMH B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUI U arpoONOTEXHOIOT U,



1.2.2 IlnanupyemMbie pe3yJibTAThI OCBOCHHsI 0011e00pa30BaTeIbHON AMCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO u Ha

ocHoe ®PI'OC COO.

Koax n HammeHnoBanue
(popmupyembIx
KOMIIeTeH I

Ilianupyembie pe3yJibTAaTbhbl OCBOCHUS] M CIUILIHHBI

OO01mue

JucuMnianHapHbie

OK.01 Boei6upats criocoosl
perieHus 3a1a9
npodeccroHaIbHON
JEATEITBHOCTH
NPUMCHHUTEIIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu Tpy10BOTr0 BOCIMTAHMS:

- TOTOBHOCTbD K TPYY, OCO3HaHHE IIEHHOCTH MaCcTEPCTBA,
TPYyI0JIIO0HE;

- TOTOBHOCTE K AKTUBHOM JIeITEIIbHOCTH
TEXHOJIOTHYECKOW W COUMAIBHOW HAaNpaBJIECHHOCTH,
CIIOCOOHOCTH WHUIIUAPOBATH, MJIaHUPOBATH H
CaMOCTOSITEJIHHO BBITIOJTHATH TAKYIO JACSTEIHHOCTD;

- MHTEpeC K pasIuyHbIM cdepam MpodecCHOoHATBHON
IESITEILHOCTH,

OsgnageHue YHUBEPCATHHBIMHU
MO3HABATEILHBIMU JCHCTBHUSIMH:

a) 0a3oBble JIOTHYeCKHe el CTBHUS:

- CaMOCTOSITENILHO (POPMYITHPOBATH U AKTyaIU3UPOBATh

y4eOHBIMU

npo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh  CYIICCTBEHHBIH TMPU3HAK WA
OCHOBAaHHUS JUISI CPaBHEHHs, KJIACCU(DUKALHUHA H
000011IeHN;

- OIIpeaCiiATh HCIIN ACATCIIbHOCTH, 3a/1aBATh IMapaMCTPhbL
" KPUTCPHUU UX NOCTHUIKCHUS,
- BBIBJIITb 3aKOHOMCPHOCTH W IMPOTHUBOPCUYHA B
paccMaTpUBACMBIX SBJICHUAX,

c(hopMUPOBAaHHOCTH 3HAHHUI O MECTE U POJIH OHMOJIOTHH B
CUCTEME  Hay4HOTO (GyHKIMOHATBHOU

TpaMOTHOCTU UYCJIOBCKA I PCUICHUA KU3HCHHBIX

3HAHUS;

npobiem;
c(OPMHUPOBAHHOCTh YMEHHS PaCKPHIBATh COJICPKAHHE
OCHOBOITOJIATAIONINX ~ OWOJIOTHYECKUX TEPMHUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M, BU]I,
MOMyJISALAs, JKOCHCTeMa, OuoleHo3, Oumocdepa;
MeTab0113M (0OMEH BELIECTB U MTPEeBpaLlleHIe SHEPTUN),
romeocra3d  (camoperyismusi), OHOCHHTE3  OeJKa,
CTPYKTypHast OpraHu3aIus
JIMCKPETHOCTh, CAMOPETYJISIHSI, CAMOBOCIIPOH3BEICHHE
(penponyKuus),

OHCPro3aBUCHMOCTD,

KHBBIX CHUCTEM,

HACJIEACTBEHHOCTb, H3MEHYHBOCTD,
pOCT W pa3BUTHUE, YpPOBHEBas
OopraHuzaius;

c(hOpMUPOBAaHHOCTh YMEHHUSI PACKPHIBATh COJICP)KAHHE
OCHOBOIIOJIATAIOITUX OMOJOTHYECKUX TEOPUI U THITOTE3:
KJIETOYHOM, XPOMOCOMHOM,

3BOJ'II-OI_II/IOHHOI71, IMPOUCXOKIACHHUA )KU3HU 1 YCTIOBCKA,

MYTAIMOHHOM,

c(hOpMHUPOBAaHHOCTh
OCHOBOTIOJIATAIOIIIHE

YMEHUS
OHMOJIOTMYECKUE

pPacKpbIBaThH
3aKOHBI U
3akoHoMmepHoctd (I. Mennens, T. Moprana, H.H.




- BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCThH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISM, OLICHHBATh PUCKH
MOCJICACTBUM ACATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHE IPH PCHICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0a30BbIe UCCIeI0BaTEIbCKHE 1eiCTBUS:

- BIIQJIETh HaBBIKAMU Y4YEOHO-HCCIEAOBATEIBCKON U
MMPOCKTHON  JICATCILHOCTH, HAaBBIKAMH Pa3pCIICHUS
npooseM;

- BBIABIATH  NPUYHHHO-CIICJACTBCHHBIE

CBA3HU n

aKTyaJIM3MpOBaTh 3aJady, BBIIBUTaTh THIIOTE3y €€
pelIeHHs, HAaXOJWTh apryMEHTHI I J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUH, 33aBaTh MapaMeTPbl B KPUTCPHH
peIICHHUS;

- aHAJIM3UPOBAThH IMOJIYUYCHHBIC B XOJI¢ PEIICHUS 3a1a4u
Pe3yNIbTaThl, KPUTHYECCKH OI[CHHBATh MX JIOCTOBEPHOCTH,
MIPOTrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

- yMeTh IICPEHOCUTHh 3HAHWS B II03HABATCIBHYIO U
MPAKTUIECKYIO 00JIACTH JKU3HEICATCIIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX
o0Onacreii;

- BBIJIBUIaTh HOBBIC HJICH, IIpeyIaraTh OPUTHHAIbHBIC
MOXOJIbI U PCIICHUS;

- CIIOCOOHOCTH MX HCHOJB30BAaHHUSA B MO3HABATEILHOU U
COIIMaIbHOM IIPaKTUKE

Baswuiiona, . I'ekkens, . Mrosnepa, K. bapa), rpanuiist
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

IPUOOpPETEHUE ONbITa IPUMEHEHHUS] OCHOBHBIX METO/IOB
HAay4yHOTO TIO3HAHUS, HCHOJb3YEMbIX B OMOJIOTHH:
HAOJIOJICHNS U OTHMCAHUs JKUBBIX CHCTEM, IMPOIIECCOB U
ABJICHUI; OpraHU3alliy U MPOBEACHUS OHOJIOTMYECKOTO
OKCHEPUMEHTA, BBIIBUKEHUSI THUIOTE3, BbISBICHUS
3aBUCHUMOCTH MEXJAy HCCIeIyeMbIMH BEIMYHHAMU,
00BsCHEHUS u

TTOJTYYCHHBIX PE3YIbTATOB

dbopmynupoBaHUs HCTIOJIb30BaHUEM

HAy4YHBIX ITIOHATHH, TEOPUI U 3aKOHOB;

BBIBOIOB C

c(OpMHPOBAHHOCTh YMEHUS BBIICIATH CYIIECTBEHHBIC
MPHU3HAKA BUPYCOB, KIETOK IMPOKAPHOT M DYKAPHOT;
OJIHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OPraHU3MOB,
BHJOB, OMOI€OLICHO30B U DKOCHUCTEM; OCOOECHHOCTH
MPOIIECCOB OOMEHa BEIIECTB U MPEBPAICHUS SHEPTHH B
dboTocHHTE3A,
oOMeHa,

KIICTKC, IJIaCTHYCCKOI'O u

SHEPreTUYECKOTO XEMOCHHTE3a, MHUTO3a,
Mei03a, OIUIOIOTBOPEHUS, PA3BUTHS M PA3MHOKCHHS,
WH/IMBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
OOpbOBI 3a CYIIECTBOBAHHME, E€CTECTBEHHOI'O OTOODA,
BUI000pa30BaHus, MPUCTIOCOOIIEHHOCTH OPraHU3MOB K
cpene OOWTaHWs, BIUSHHS KOMIIOHCHTOB JKOCHUCTEM,
AQHTPOTIOTEHHBIX H3MEHEHHH B HSKOCHCTEMaX CBOECH
MECTHOCTH, KpPYrOoBOpOTa BELIECTB U IpEeBpalleHHe
sHepruu B Ouocdepe;

C(i)OpMI/IpOBaHHOCTL YMCHHUA PCUIATbh OMOJIOTHYCCKUE
3aaa4u, COCTaBJIATH TCHOTHUIITMYCCKUC CXCMbI
CKpCHIMBAHUWA JId  Pa3HbIX THUIIOB HACJICAOBAHUIA




MIPU3HAKOB Y OPraHU3MOB, COCTABIISATH CXEMBI TIEPEHOCA
BEILIECTB M HSHEPTUM B HKOCHUCTeMax (IIENU MHUTaHUS,
MTUIIEBHIE CETH)

OK 02. Ucnoap3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHaJN3a U
WHTEpIpEeTany HHPOPMAIIH,
1 UH(OPMaLMOHHbIE
TEXHOJIOTUH JUTSI BHITIOJTHEHUS
3a/1a4 MpoeCCHOHATEHON
JESTeITbHOCTH

B 06s1acTH HIEHHOCTH HAYYHOT'O MO3HAHMS
- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOILECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
KyJIbTYp, CHOCOOCTBYIOLIETO

CBOET0 MECTa B MOJIMKYJIBTYPHOM MHUPE;

anore OCO3HAHHUIO
- COBEPUICHCTBOBAaHHUE A3BIKOBOM M YHUTATEIbCKOU
KYJIbTYpPBI
JIOJIbMU U TTO3HAHUS MUDA;

Kak CpeACTBa B3aUMOJCUCTBHUS MEXKIY

- OCO3HaHHME IIEHHOCTH HAy4YHOM JeSTENbHOCTH,
TOTOBHOCTD OCYIIIECTBIIATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IEATEIbHOCTh UHANBHUIYaIbHO U B
rpynne;

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

M03HABATEIbHBIMU JIEHCTBUSAMMU:

B) padora ¢ undgopmanueii:

- BJAJETh HABbIKAMHU TOJNy4YeHUs UHPOpMALUU U3
WCTOYHUKOB  pa3HbIX  THIIOB, CaMOCTOSITETILHO
OCYILIECTBIISITh  TIOUCK, CUCTEMAaTH3aluI0 U
WHTEpIpeTanuio HHGOpMaMU pPa3IUYHBIX BHJIOB H

(dhop™m mpencTaBICHHUS;

aHaju3,

- CO3/1aBaTh TEKCTHI B pa3jIMYHbIX (opMarax ¢ y4yeTom
HazHaueHus HHPOpMAlMM U 1EeJeBOH ayauTOpHH,
BbIOMpas ONTUMalbHYIO (OpMY MpPEACTaBICHUS U
BU3YaJIH3alIH;

c(hOpMUPOBAaHHOCTh YMEHUW KPUTUYECKH OIEHUBATH

uHpopmaruio OHOJIOTUYECKOTO COJIep KaHMs,

BKJIIOUYAIOUIYIO TICEB/IOHAYYHbIE 3HAHUS U3 PA3INYHBIX
UCTOYHUKOB  (cpeacTBa  MaccoBoW  mH(popManuw,
HAy4YHO-TIONYJISIPHbIE MaTepuabl); UHTEPIPETUPOBATDH
ATHYECKHE aCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUM B
OUoJI0THH, MEUIIMHE, OUOTEXHOJIOTUH; PACCMaTPUBATh
r100anbHbIe 9KOJIOTHYECKHE poOsIeMbI
COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

c(hOpMHUPOBAHHOCTh YMEHHI cO3[aBaTh COOCTBEHHBIE
MUCbMEHHBbIE M YCTHbIE COOOIIEHHSI Ha OCHOBE
ouonornueckod  MHGoOpManmMM M3 HECKOJIBbKHUX
HUCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHSITHHHBIN

alrapar OuoJIorun




- OLIEHHUBATh JOCTOBEPHOCTb, JETUTUMHOCTD
nH(pOpMAIINH, €¢ COOTBETCTBHE MPABOBBIM U MOPAJILHO-
THYECKHM HOpMaM;

MHQOPMALMOHHBIX U

- UCIIOJIB30BaTh cpeacrBa

KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pPEUICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allUOHHBIX
3ajady ¢ coOmojeHueM TpeOOBaHWIl 3PrOHOMMUKH,
TE€XHUKH 0€301aCHOCTH, TUTHUEHBI, PECYPCOCOEpPEKEHMS,

MPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM

0€30MacHOCTH;

- BJIAACTb HaBbIKaMWU  pPACIIO3HABAHUA W  3alIUTHI
nHpopmanuy, nHGOPMAITMOHHON 0€e301acHOCTH
JUYHOCTH

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATh M Pa0OTATh
B KOJIJICKTHBE U KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIHBHOCTU U
CaMOOTIPEICTICHUIO;

-OBJIAJICHUE HaBBIKAMU Y4e€OHO-HCCIIEI0BATEIHCKOM,
MMPOEKTHOMN M COLIMAJIBHOM JCSATEIBHOCTH,

OBJjajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
NeHCTBUSIMH:

0) coBMecTHAasI IeATeJIbHOCTD.

- MIOHUMAaTh ¥ UCIIOJIb30BATh MTPEUMYIIIECTBA KOMAaHTHOM
Y MHAWBHUAYaIbHOM paboTHI;

LIETH
OpPraHu30BBIBaTh U KOOPJAMHHUPOBATH NIEHCTBHS IO €€

- IIpUHHUMATb COBMECTHOM JACATCIIBHOCTH,

JOCTHXXCHHUIO: COCTaBJIATHb IJ1aH HeﬁCTBHﬁ,

pacnpeaciisitb poJin € y4eTOM MHEHUM Y4aCTHHUKOB

00CYXXJaTh pe3ylbTaThl COBMECTHOM paboThI;

npuoOpeTeHNUEe  OmMbITa  TPUMEHEHUS  OCHOBHBIX
METOJIOB HAYYHOTO TIO3HAHUS, UCIHOJb3yeMbIX B
Onosorun: HAOJIOJACHHS U OMUCAHUS )KUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHWI; OpraHU3aIlii W TPOBEICHHS
OHMOJIOTrHYECKOro IKCIIEPUMEHTA, BBI/IBIDKECHUS
TUIIOTES, BBISIBJICHUS 3aBUCHUMOCTHU MEXY
UCCIIETyeMbIMU BEJIMYMHAMU, 00BsICHEHHUS
MOJIYYEHHBIX  Pe3yJlbTaTOB U  (OPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHHEM HAy4YHBIX MOHSTHIA,
TEOpUli U 3aKOHOB




- KOOPAWHHUPOBATH W BBIIIOJHATH pa60Ty B YCJIIOBHAX

pearbHOTO0, BUPTYaJbHOTO HM  KOMOWHUPOBAHHOTO
B3aUMOJCHUCTBUS;

- OCYILIECTBJIATh NO3UTUBHOE CTPATETMYECKOE MMOBEICHUE
B PAa3IWYHBIX CHUTYalUsX, MPOSBISITh TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITUATHBHBIM

OeBjaaaenue
JeHCTBUSIMM:

') NpUHATHE ce0sl U APYTUX JIIOIei:

YHuBEpPCAJIbHBIMU PEryJIsiTUBHBIMUA

- IPUHAMATh MOTUBBI U apTyMEHTHI APYTHX JIFOAEH MpU
aHaJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- TpHU3HaABaTh CBOE MPABO M NPABO JPYTUX JIIOJCH Ha
OIINOKU;

- pa3BUBaTh CINOCOOHOCTH TOHHMATh MHpP C TIO3UIUY]
JPYroro 4eloBeKa

OK 07. ConelicTBOBaThL
COXpPaHEHHUIO OKPYKAroIIei
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
HW3MEHEHUHN KJIUMaTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOICTBA, 3((HEKTUBHO
JIEHCTBOBATh B UYPE3BbIUAMHBIX
CUTYaIUSIX

B 00/1acTH YK0J0rH4eCKOro BOCIIUTAHUS
- c(hOpMUPOBAHHOCTHh  3KOJIOTHYECKOM
[HOHUMAaHUE

KYJIBTYPBI,
BJIMSHUSA  COLMAJIbHO-3KOHOMHUYECKUX
MPOIIECCOB HAa COCTOSIHHE MPUPOJHON M COIMATBHOU
Cpensl, rJ00aILHOTO
9KOJIOTHYECKHUX TTPOOJIeM;

- IUIAaHUPOBAaHHE M  OCYLIECTBJICHUE
OKpyXXarlIlel cpeae Ha

YCTOﬁqHBOFO Pa3BHUTHA YCJIOBCUCCTBA,

OCO3HaHUE Xapakrepa
NEUCTBUI B
OCHOBE 3HaHMs Ielnei
AKTUBHOE HENpUATHE JCHCTBUNA, NPHHOCAIIUX BpeEl
OKpYyKarollen cpene;

- yMEHHE  MPOTHO3UPOBATH
9KOJIOTUYECKHE  TOCIEJICTBUS

HeO1aro IIPUATHBIC
MNpECAIIPUHUMACMBIX

JENUCTBUM, IPEJOTBPALLATh UX;

c(hOpMUPOBAaHHOCTh YMEHHSI MPUMEHSTH IOJTYYCHHBIC
3HAHUS 711 OOBSICHEHUS OMOJOTHYECKHX MPOIECCOB H
SBJICHUH, JUIS TPUHATHS TPAKTHYCCKUX PEIICHUH B
IMOBCEIHEBHOM  JKM3HM C LEJIbI0  O0ecIeueHus
0€30IIaCHOCTH  CBOETO  3JI0POBbSI W 370POBBS
OKPYKaIOIIUX JIFOACH, COONIFOICHHS 37J0pOBOTO oOpas3a
JKW3HU, HOPM TPaMOTHOTO TOBEJICHUS B OKPY)KAFOIICH
NPUPOTHON  cpele; TOHMMaHUE  HEOOXOIUMOCTH
HCITOJI30BAaHUS IOCTHIKECHUH COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOr UM IS paIMOHAILHOTO
MIPUPOIOTIONH30BAHMS




- pacliupC€HHUEC OIlbITa ACATCIbBHOCTU 3KOJIOTHYCCKOM
HaITPaBJICHHOCTH;

- OBJIAJCHUE  HaBbIKAMH  y4eOHO-HMCCIIEOBATENBCKOM,
MIPOEKTHON M COLMAJIBHOM JIEITENBHOCTH




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JANCIUIIJIMHBI
2.1. O0bemM JUCHMILIMHBI M BUABI y4eOHOU padoThl

Bua yueOHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 111

B T.4.

OcHoBHOe coep:KaHue 74

B T. 4.:

TEOpEeTUYECKOe 00yIeHNE 48
B T.4. MPOECCHOHATHHO-OPUEHTHPOBAHHOE COIePKaHUE 2

MPaKTUYECKHUE 3aHITHS 24
B T.4. MPO(HeCCHOHATFHO-OPUEHTHPOBAHHOE COJICPIKaHUE 8

abopaTOPHBIC 3AHITHS 4
B T.4. MPOECCUOHATBHO-OPUECHTHPOBAHHOE COICPKaHUE 2

IIpome:xxyTouHasi aTTecTanus (3a4er) 2




2.2. TemaTu4ecKuii NJIaH U COeP:KAHUE TUCIUNIMHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U podeccHOHATbHO-OPHMEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3iesioB U TeM JIa0opaTOpHbIe U MPAKTHYeCKUEe 3aHATHUS, IPUKJIATHON MOAY./b (IPH HAJIMYHH) YacoB | KOMIIeTEHIHH
1 2 3 4

Paznea 1. Kierka — cTpyKTYpHO-()YyHKIMOHAJIbHASI ANHULA KHBOT'0 18
Tema 1.1. OcHoOBHOE coep:KaHue OK 2
buronorus xax CoBpemeHHbIe 0Tpaciii OMOIOrn4ecKkux 3HaHui. CBsA3b OMOJIOTUH C IPYTUMH HayKaMu: OMOXUMHUS,
Hayka. O0ruas 6uodusuka, OnoHuka, renoreorpadus u ap. Posib u mecto 61on0run B pOpMUPOBAHIUN COBPEMEHHOMN 2
XapaKTEPUCTHKA  |HAYYHOW KapTHHBI MUpPA. YPOBHU OpraHU3aluy KUBo MaTtepun. O011as XapaKTepUCTUKA KU3HU, CBOMCTBA
KU3HU JKUBBIX CUCTEM. XHUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcHOBHOE co/lep:KaHue 6 OK-1
CtpyKTypHO- Knerounas teopus (T. l1IBann, M. [lneiinen, P. Bupxos). OCHOBHBIE MMOJIOKEHUS COBPEMEHHOM KJIETOYHOM OK -2
GyHKUMOHANBHAS | TeOpHH. THITBI KJICTOYHOM OpraHU3alliK: MPOKAPHOTHUCCKUI U DYKapHOTHUECKUI. OIHOKIETOUHBIC U 2 OK-4
Opra"u3amus MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOEHUE MTPOKAPUOTUUECKOUN KIIEeTKU. CTpOEHUE 3YKapUOTHUUYECKON KIIETKHU.
KJIETOK Hexnerounsie ¢popMsbl sxu3HU (BUPYCHI, OakTeprodarn)

JlaGopaTopHble 3aHATHS:

[IpuoOpereHue omnbITa NPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS ITPU BBITIOJHEHUH TA00OPATOPHBIX padoT:

JlaGopaTopHas 2

1. JlaGoparopnas pabota «CTpoeHue KIETKH (PacTeHus, )KUBOTHBIE, TPUOBI) M KIIETOUHBIE BKIFOUYEHUS
(Kpaxmail, KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOTLIIACTHI )»

IlpakTHYeckue 3aHATHA:

Bupychslie u 6akTepuanbHble 3a00s1eBanus. OOIKe NPUHIMITBI UCIIOJIB30BaHMS JIEKAPCTBEHHBIX BEILIECTB. 5

Oco6eHHOCTH TpUMEHEeHUs1 aHTHOMOTHKOB. [IpeacTaBienne yCTHBIX COOOIIEHUH C MTpe3eHTallel,

IIOATOTOBJIEHHBIX [0 MEPEYHIO NCTOYHNKOB, PEKOMEHJOBaHHbIX IIPEMOJaBaTEIIEM
Tema 1.3. OcHoBHOE conepkaHue 4 OK-1
CrpykrypHO- XpomocomHas Teopus T. Moprana. CtpoeHre XxpoMocoM. XpOMOCOMHBII Ha00Op KIETOK, TOMOJIOTUYHbIE U 4 OK-2
(YHKIMOHAIBHBIE | HErOMOJOTUYHBIC XPOMOCOMBI, TATLIOUIHBIH 1 AUILTONAHBII Habop. Hyknennossie kuciotsr: JJHK, PHK




(baxTopsI

HaXO0XKJACHUC B KJIICTKC, UX CTPOCHUC U (1)YHKIII/II/I ManI/I‘-IHI)IG MMpONLECCChI B KJIICTKE: PCIIJIMKALI M, OuocuHTEe3

HACJIEICTBEHHOCTHU | OeJka, penapanus. ['eHeTnueckuii Koa U ero cBoicTaa

IIpakTnuyeckune 3aHATHSA:

Pemenue 3a1a4y Ha onpeesieHne N0CIe10BaTeIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT B HOPME U B Cllydae 2

W3MEHEHUS MOCIIEI0BATEIbHOCTH HyKi1eoTu10B JJHK
Tema 1.4. OcHoBHOE conepxaHue OK-2
OOmeH BemecTB U | [ToHsTHe MeTa00JIN3M. ACCUMUIISAIINS ¥ JUCCUMUIIAIIUS — JIBE CTOPOHBI MeTabou3Ma. Tumbl oOMeHa 5
IIpeBpalieHue BEILECTB: aBTOTPOPHBIN U reTepoTpodHBIN, a3poOHBIN 1 aHa’poOHbIN. [InacTuueckuii ooMeH. DoTocHuHTE3.
DHEPI'uU B KJIETKE | XeMOCHHTE3
Tema 1.5. OcHoOBHOE coep:KaHue OK -2
JKwnsHenHsIil UK | KIETOYHBIHM UK, €r0 MeproIbl. MUTO3, €r0 CTa MU U MPOHUCXOIAIINE Ipoliecchl. broorudeckoe OK-4
KJIETKU. MHTO3. 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocoM B merose. Kpoccunrosep. buonornueckuit 2
Meiio3 CMBICII MeW03a

Pa3nen 2. Ctpoenue u QyHKIHH OPraHu3Ma 20

Tema 2.1. OcHOBHOE co/lep:KaHue OK -2
Crpoenue MHoOrOoKIeTOYHbIE OPraHu3Mbl. B3aMOCBSI3b OPraHOB M CUCTEMBI OPIraHOB B MHOTOKJIETOYHOM OpPraHU3ME. 2 OK-4
opranusma I'omeocTa3 opranusma u ero noiep>kaHue B MPOLECCE KUZHEEATEIIbHOCTH
Tema 2.2. OcHOBHOE cojlep:KaHue OK-2
DopMbl ®opMBbl pa3MHOKEHHUS OpraHu3MoB. becnonoe 1 nonoBoe pazMHOKeHHE. Bupl 6ecronoro pa3MHOKEHHUS. 5
Pa3MHOKEHHS [TonoBoe pazmHoxxkenue. 'amerorenes y xuBoTHbIX. Criepmarorenes u ooreHe3. CTpoeHue nojaoBbIX
OpraHu3MOB kieTok. OImio0TBOpeHue
Tema 2.3. OcHoBHOE cojlep:KaHue OK-2
Onrorenes NunuBuayanbHOe pa3BUTHE OPraHu3MOB. DMOpHOTreHes u ero ctaauu. [locTaMOproHalbHbIN TepHo/I. OK-4
pacTeHuid, Craguu mocTaMOPHOHATBHOTO Pa3BUTHUS Y KUBOTHBIX U 4enoBeka. [IpsaMoe u HenmpsiMoe pa3BUTHE. 2
KUBOTHBIX U buonoruueckoe crapenue u cMepTb. OHTOr€HE3 PaCTEHUI
4eJI0BeKa
Tema 2.4. OcHoBHOe conep:xaHue 4 OK -2
3akoHOMEPHOCTH | OCHOBHBIE MOHATHUS TCHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl . Menaens 9 OK-4
HaCJIeI0OBaHUs (MoHOTHOpHIHOE M TOJUTUOPUAHOE CKpelBanue). BzanmoaeiictBrue reHoB




HpaRTuquRne 3aHATHUA:

Pemenne 3aaa4 Ha OoImpCaACICHUC BCPOATHOCTHU BOSHUKHOBCHHA HACICACTBCHHBIX ITPU3HAKOB ITPU MOHO-,
An-, HOJ'H/II‘I/I6pI/IIIHOM M aHAJIM3HUPYIOIIEM CKPCIIMBAHUH, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIMBAHUA

Tema 2.5. OcHoOBHOeE coep:KaHue OK-1
CueruieHHOE 3akonbl T. Moprana. CiiemiieHHOe HacjieI0BaHUE T€HOB, HapyIIeHue creruieHus. Hacnenosanue OK-2
HacJeJ0BaHNe MIPU3HAKOB, CIETUICHHBIX C MOJIOM
MIPU3HAKOB I[IpakTHYecKkue 3aHATHS:

Pemrenue 3agau Ha onpenieneHNe BEPOSITHOCTH BOSHUKHOBEHUS HACTIEACTBEHHBIX PU3HAKOB TIPH

CIETJICHHOM HaclIeJOBAaHUU, COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. OcHOBHOE coiep:KaHue OK-1
3aKOHOMEPHOCTH MN3MeH4YMBOCTh MPU3HAKOB. BHUIBI N3MEHUNBOCTH: HACIEACTBEHHAS U HEHACTEACTBEHHAsA. 3aKOH OK-2
U3MEHYUBOCTH TOMOJIOTHUECKUX PAZO0B B HacieacTBeHHON usmeHunBocT (H.M. BaBunos). Myraunonnas teopus OK-4

W3MEHYMBOCTU. Buabl MyTanuii 1 npuynHbl UX BO3HUKHOBEeHUA. Kapuotun yenoseka. HacneactBenHbie

3a00seBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YeloBeKa. bosie3Hu ¢ HacnencTBeHHOM

MPEPacoI0KEHHOCThIO. 3HAUEHUE MEIUIIMHCKOM T€HETUKU B IIPEAOTBPAILICHUH U JIEYCHUU T€HETUYECKUX

3a00J1€BaHM YeJIOBEKa

IIpakTHYecKkue 3aHATHS:

Pemenue 3a1a4 Ha onpeneneHre TUIIAa MyTalliy MPU TIepeaade HaclIeACTBEHHBIX TPU3HAKOB, COCTaBICHUE

FEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Pasnen 3. Teopusi 3BoIIOIIMHA
Tema 3.1. OcHOBHOE cojlep:KaHue OK-2
Ucropus [Tepssie sBomonnonnbie koHIenuu (JK.b. Jlamapk, XK.JI. broddon). DBomtonmonnas teopust Y. Jlapsuna. OK-4
SBOJIFOIIMOHHOTO CunTeTHuYecKas TeOpHsl SBOJIIOIMU U €€ OCHOBHBIE TIOJIOKEHUS.
YUCHUS. MukposBontouusd. [lonynsuus kak saeMeHTapHas MHULA YBOJIIONUU. | e HeTUUeCKe OCHOBBI 3BOJIIOLIUH.
MukposBontonus | DiaeMeHTapHbIe (GaKTOPhI ABOTIOIUH. ECTECTBEHHBIN 0TOOp — HANIPABJIAIONIUN (PaKTOP IBOJIFOIHMH.

BunooOpa3oBanue kak pe3ylbTaT MaKpOIBOIIOIHSL.
Tema 3.2. OcHoBHOe coep:xaHue OK -2
Maxpossomronus. | MakposBosmrorus. DopMbl 1 OCHOBHBIE HarpaBiieHus: MakposBorouu (A.H. Cesepuos). [Iytu OK-4

Bo3HukHOBEHME U

JOCTIDKEHUs OnoJornyeckoro nporpecca. Coxpanenue 6nopazHoobpaszusi Ha 3emie.




Pa3BUTHUC KU3HU

I'nmioTe3s! n TCOPHUH BOSHHMKHOBCHUA KU3HU HA 3emuite. IlosBnenne MEPBBIX KIICTOK U UX 3BOJIIOL M.

Ha 3emuie [TpokaproTsl 1 3ykaproThl. [IporcxoxkeHrne MHOTOKIICTOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX

[ApCTB DYKapuoOT
Tema 3.3. OcHoBHOE coep:kaHue OK -2
IIpoucxoxaeHue | AHTPOTMONIOTHA — HayKa O yenoBeke. CHCTeMaTH4ecKoe MoJIokeHne yenoBeka. CXOACTBO M OTIHYHS OK-4
9eJoBeKa — YeJIoBeKa ¢ )KMBOTHBIMHU. OCHOBHBIE CTAIH aHTPOIIOTEHE3a. DBOJIOIHS COBPEMEHHOTO YEIIOBEKA. 2
aHTPOTIOTEHE3 YenoBeyeckne packl U MX €IMHCTBO. Bpems 1 ImyTH pacceneHus yeioBeKa 1o IIaHeTe.

[TprucrocoOIeHHOCTD YeTI0BEeKa K Pa3HbIM YCIOBHSM CPEJIbI
Pa3nes 4. JxoJiorus 18
Tema 4.1. OcHOBHOE coep:KaHue OK-1
DKOJIOTUYECKHE Cpensl 0OMTaHHS OPTaHU3MOB: BOJHAS, HA3EMHO-BO3IyIIIHAS, TIOYBEHHAS, BHYTPH OpPraHU3MEHHASI. OK-2
(baxTopsl U cpelbl | DUIUKO-XUMHUYECKUAE OCOOCHHOCTH Cpesi 00uTaHus OpraHu3MoB. [IprucmocoOIeHus] OpraHu3MOB K KHU3HH B 2 OK -7
KU3ZHU pa3HbIx cpenax. [lonsTre sKosorndeckoro ¢gakropa. Knaccudukanus sxonormueckux pakropos. [IpaBmiio

muanmMyMa tO. JInbuxa. 3akoH TonepantHoctu B. llendopna
Tema 4.2. OcHOBHOE co/lep:KaHue 4 OK-1
[Tonmynsiuus, DKOJIOTUYECKasl XapaKTepUCTUKA BU/IA U TMOMYJISIIIAKA. JKOJOTMYECKasi HUIIA BUAA. DKOJOTUYECKUE OK-2
coo0I1IeCcTBa, XapakTepUCTHKHU monyssiiuu. CooOmiecTBa U 3KOCUCTEMBI. brolieHo3 u ero crpykrypa. CBsizu MEexXIy 2 OK-7
KOCHCTEMBI opranu3zMamu B 6uorieHo3ze. CTpyKTypHbIE KOMIIOHEHThI SKOCHUCTEMBI: IIPOAYLIEHTbI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BelecTB v MOTOK SHEPTUH B 3KocucTeme. Tpoduueckue ypoBHH

IIpakTHYecKkue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKa3aTeNM IKOCHCTEMBI. briomacca u npoaykuus. DKoJIOTHYECKHe

MMpaMUIbI Yucell, OuoMaccel U sHeprun. [IpaBuino nupaMuisl SHEPTUH. 2

Pemenue npakTuKo-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUM 110 TIEPEHOCY BEIIeCTBA U SHEPTHH B

9KOCUCTEMAaX C COCTaBJICHHE TPOYUUECKUX Leneil U mupamua OMOMAacChl U SHEPTUH
Tema 4.3. OcHoOBHOE cojlep:KaHue OK-1
buocdepa - buocdepa — xuBas obonouka 3emin. Passutue npencrasienuii o 6uocdepe B Tpyaax B.M. Bepuaackoro. OK-2
rio0anbHas Ob6nactu 6uocdeps! U ee KOMIOHEHTHI. JK1BOE BelecTBo 6uocdeps! U ero GyHKINH. 9 OK -7
9KOJIOrMYECcKast 3aKOHOMEPHOCTH CylecTBoBaHUs 6uocdeprl. OcobeHHOCTH Onocheps! Kak rI00aabHON HIKOCUCTEMBI.
cucreMa JluHamuyeckoe paBHoBecue B Onocgepe. KpyroBopoTsl BelecTB U OMOre0XMMHUYECKUE IIUKIIBI.

['mo0anbHbIE SKOIOrHYECKUE Hp06J'ICMBI COBpPCMCHHOCTH




Tema 4.4. OcHoBHOE coep:kaHue OK-1
Bnusinue AHTpoOIOreHHble BO3/IeHCTBUS Ha Ouocdepy. 3arpsi3HeHUs Kak BUJI aHTPOIION€HHOTI'O BO3/1EHCTBUS. OK-2
AHTPOIIOI€HHBIX AHTpoTIOTeHHBIE BO3/IeHCTBHSI HAa aTMocdepy. BosneiictBus Ha ruapocdepy. BosneiictBus Ha mutocdepy. OK-4
(dakTopoB Ha AHTPOIIOTEHHBIC BO3/ICHCTBUS HA OMOTHUYECKUE COOOMMECTBA. YTIIYOICHHO U3YJalOTCS OTXObI, CBI3aHHBIC OK -7
ouochepy C ompeereHHoN mpodeccueil/cnenuanrbHOCTbIO IK ...

IIpakTnyeckue 3aHATHS:

[TpakTudeckoe 3aaaTHe «OTXOIBI IPOU3BOJICTBAY

*B Tom unciie npodecCHOHATIBLHO-OPHEHTHPOBAHHOE COIeP:KaHHe MPAKTHYECKOT0 3aHATHS

[IpakTrueckoe 3ansTue «OTX0AbI MPOU3BOACTBA». Ha ocHOBe (penepaibHOTO KiTacCH(PUKAITMOHHOTO

KaTajiora OTX0JIOB OTIPEIETISATh KJIacC OTTACHOCTH OTXOJI0B; arperaTHOE COCTOSTHUE U (PU3UIECKYyI0 (hopMy

OTXOJIOB, 00pa3yIOIMIMXCs Ha paboueM MecTe / Ha dTamax MPOU3BOJICTBA, CBSI3aHHBIC C ONIPEACIICHHON

npodeccueit/crenuanbHOCThIO
Tema 4.5. OcHOBHOE co/lep:KaHue OK -2
Bnusaue 310poBbE U €ro cocrapistomue. aKkTopsl, MOJOKUTEIHHO U OTPULIATEIBHO BIUSIONIME HA OPraHUu3M OK-4
COIMAJIBHO- yenoBeka. [Ipobiema TeXHOTeHHBIX BO3/ICHCTBHIA HA 3JI0POBhE YeJIOBEKa (JIEKTPOMArHUTHBIE TIOJIA, OK-7
3KOJIOTHYCCKUX OBITOBAst XUMUSI, U30BITOYHBIC IITYMBI, pauaIvs U T.11.). AJanTaiys opranu3ma 4eioBeka K (hakropam IIK ...
dakTopos Ha okpyxatomen cpeapl. [IpuHnumbl opMupoBaHUsl 3MI0POBEE cOeperaromniero noseaeHus. Ouzndeckas
3710POBbE aKTUBHOCTbH U 3/I0pOBbe. BuoXxumuueckue aclekThl palliOHAILHOTO MUTAHUS
YenoBeKa JlabGopaTopHble 3aHATHSA:

JlabopaTopHas paboTa Ha BEIOOD:

1. JlaGoparopnas pabota «YMcTBeHHas1 pabOTOCIIOCOOHOCThY

OBnaseHue MeTojaMH OIpeIeIeHHs MoKa3aTeseil yMCTBEHHOM paboTOCOCOOHOCTH, 0ObSICHEHHE

MOJIyUYEHHBIX Pe3yIbTaTOB U (GOPMyIHPOBaHKE BHIBOIOB (IMMCHMEHHO) C UCTIOJIB30BAHUEM HAYYHBIX

MOHSITHM, TEOPUNA U 3aKOHOB

2. JlabopatopHas paborta «BnusHue abnoTrueckux (hakTOpoOB Ha YEJIOBEKA (HU3KHE M BHICOKHE
TEMIEPATYPHI )»

N3ydeHne MexaHU3MOB aJlaniTallii OpraHu3Ma 4eloBeKa K HU3KUM M BHICOKHM TeMIlepaTrypaM 1

00BsICHEHUE MOTYUYCHHBIX PE3yAbTaTOB, U (GOPMYTHPOBAHUE BHIBOJOB (TUCHMEHHO) C UCIIOJIb30BAHUEM

HAy4YHBIX TIOHATUN, TEOPHIA U 3aKOHOB
IIpo¢deccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHUE (CONEePKAHUE TPUKJIATHOTO MOIYJIA)
Pasnen 5. buoJiorus B :Ku3Hu OK-1




Tema 5.1. OcHoBHOE coep:kaHue 4 OK -2
brorexnonornu B | TeopeTuueckoe coep:KaHue: 2 OK -4
JKA3HM KaXA0ro buoTtexHonorus kak Hayka v pou3BoJACTBO. OCHOBHbBIE HaNPaBJIEHUS! COBPEMEHHON OMOTEXHOJIOTHH. 2 IK ...
Mertoapl OnotTexHooruu. OObEKTHl OMOTEXHOJIOTHH. JTHKA OMOTEXHOJIOTHIECKUX U TEeHETHYECKIX
sKcnepuMeHToB. [IpaBuia norcka u aHanu3za OMO3KOJIOrHYEeCKON HHPOPMAIIUU U3 Pa3InYHbIX HCTOUHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTeparypa, CpeCTBa MacCOBOM MHpOpMaIy, ceTb IHTepHeT u npyrue)
IIpakTnuyeckue 3aHATHSA:
Keiicbl Ha aHanu3 HHGOPMAIIMHN O HAYYHBIX JOCTHKEHUSAX B 00JJACTH T€HETUYECKUX TEXHOJIOT A, 2
KJIETOYHOM MHXEHEePUH, MHUILEBbIX OMOTEXHOJIOT M. 3aluTa Keica: IpeCTaBlIeHue Pe3yJIbTaTOB PELICHUS
KelCcoB (BBICTYIIJIEHHUE C ITPE3EHTAINEel )
Tema 5.2.1. OcHOBHOE coiep:KaHue 4 OK-1
BHOTEXHONOTHU B | [IpakTHaecKkue 3aHATHI: 4 OK -2
TPOMBIIICHHOCTH [ paspyiTre MPOMBIIILTCHHON GHOTEXHOJIOTHIA 1 e MPUMEHEHHE B JKH3HA YeTOBEKa, TOMCK M AHAIIN3 1 OK -4
nH(OpPMAaLIUY U3 PA3IMYHBIX UICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas TUTepaTypa, CpeAcTBa MacCoBOM K ....
nHpopMmanuu, cetb IHTEpHET U Ipyrue)
Keiicel Ha aHanmu3 nHGOPMAIIMK O PAa3BUTUH MMPOMBIIIIICHHOW OMOTEXHOJIOTHH (TIO TpyIITIaM)
IIpome:kyTounas
arrecranus 1mo 3a4€T 2
AUCHUILINHE
Bcero: 74




3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCLHUATIIAH

3.1. lng peanu3anuy NporpaMMbl JMCHMILVIMHBI JOJIKHBI ObITH NPe1ycMOTPEHbI
cjeAyolye crenuajibHble MOMelleHus

Kabuner «buonoruny», ocHalleHHBIM 00OpydOBaHHEM: MeOenb, J0CKa, Mel,
HarJIAIHble MOCOOMsS (KOMIUIEKTBbl Y4eOHBIX TaONMuL, IUIAKaTOB), TEXHUYECKUMU
cpencTBaMM OOYYEHMs: KOMIIBIOTEp C YCTPOHMCTBAMHU BOCHPOU3BEACHHUS 3BYKa,
OPUHTEP, MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, YKa3Ka-MPe3eHTep AJIs PE3eHTALUM.

JlaGopatopusi, ocHalieHHass oOOOpyJOBaHUEM [JIsi TPOBENCHUS 3aHATHMA:
MUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETp, JabopaTopHas nocyaa (MpoOUPKH, MOJCTABKU
JUIsE TPOOUPOK, MHUHIIETHI, MMECOK, CTYNKH C MECTUKAMH, MPEIMETHbIE U MOKPOBHbBIE
CTeKJa, CTEKJISIHHbIE NaJO4YK{, NpernapoBajbHble HWIJIbI, (UIBTpOBaIbHAs Oymara
(canderku), cTakaHbl) TUTIEPTOHUYECKHUIM PACTBOp XJIOpHUAa HATpHs, 3%-HBIA pacTBOp
NEPOKCHIa BOJIOPO/Ia, PACTBOP 0/1a B HOJIMCTOM KaJlUH, TIUIEPHUH, KITyOHU KapTodens,
JIUCT DJI0/ICM KaHAJCKOM, TUIOJ] psIOMHBI OOBIKHOBEHHOU (psAOWMHBI WJIM TOMAaTa), JIYK
penyarthlii, pa3BeeHHbIE B BOJIE APOAOIKH);

3.2. UudopmanuoHHoe odecriedyeHre peaan3anuu NporpaMmbl
Jns  peanmusamuu  mporpamMMbl  OuOnmuoTeuyHbIi  QoHA  00pazoBaTEIbHON

OpTraHM3allMid JODKCH WMETh TeUaTHBbIE W/WINM DIIEKTPOHHBIE 00pa30BaTEebHBIE |
UHPOPMAIIMOHHBIE  PECypChl,  pPEKOMEHAOBaHHBIC  JJII  HWCIOJB30BaHUS B
00pa30BaTeIHLHOM IPOIECCE, HE CTapIIe ISITH JIET C MOMEHTA U3JaHHUS.

Pexkomenpyembie TiedaTHBIC HW3IAHHS IO pealu3alid 00I1IeoOpa3oBaTeIbHOM
JTUCIHUIUIMHBI TIPEJICTABICHBI B METOJUYCCKUX PEKOMCHIAIMAX TI0 OpTaHH3aIiH
o0y4eHHUSI.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIUAILIVHBI

KouTposib M omeHka pe3yJbTaTOB OCBOCHHUS 00I11€00pa30BaTeIbHOM

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC

Ha (popmupoBaHue oOUIMX U MPO(ECCHOHANbHBIX KOMIIETEHUUU IO pasjeiam u

TEMaM COZepaHHs yueOHOro Marepuaa.

Oomas
KOMIIETeHLUS

Pasznen/Tema

T OLeHOYHBIX MEPONIPUATHH

Paznen 1. Knerka —
CTPYKTYPHO-
GyHKUHMOHAIbHAS eIMHUIIA
JKHBOT0

KonTponbhas padora
«MonexynspHblli ypOBEHb
OpraHu3aluy )KUBOT0»

OK 02

buonorus xak nHayka. O6mrast
XapaKTePUCTHKA JKH3HU

3anoyiHeHnEe TaOIHIIBI C OTIICAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAMH M HEJIOCTATKAMHU.
3anosiHeHne TaOHIBl «BKia yaeHbIX
B pa3BUTHE OUOJIOTUM»

3anoJIHeHNE CPAaBHUTEILHOMN TaOIUIIBI
CXOJCTBA U pa3INyuuil )KMBOTO U HE
KHUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-(yHKIIMOHATIbHAS
OpraHu3aIus KIeToK

OrneHnBaeMasi IMCKYCCHS 110 BOIIPOCaM
JCKIHA

Pa3paboTka MEHTaJILHON KapThI 11O
KJIacCU(UKAINH KIETOK U MX CTPOCHHUIO
Ha MPO- ¥ SYKAPHUOTUIECKUX U TI0
[[apCTBaM B MUHU T'PYIIIax
BeimosiHeHue 1 3amuTa 1ab0paTOpPHBIX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) M KJICTOUHBIE
BKITIOYCHUS (KpaxMaJl, KapOTUHOUIBI,
XJIOPOTUIACTBI, XPOMOTLUIACTHI ))»
[Ipaktudeckoe 3anstue. [Ipencrabienue
YCTHBIX COOOIICHUH ¢ IPe3CHTAIHEH,
MIOJITOTOBJICHHBIX T10 TICPEYHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX
mpernoaBaTesieM

OK 01
OK 02

CTpyKTypHO-(GYHKIMOHATIBHbBIE
(akTOpB! HACIEACTBEHHOCTH

OpOHTAIBHBIN ONIPOC

PazpaboTka rioccapus

Pemenue 3ama4 Ha onpeeneHue
IIOCJIEI0BATEIBHOCTH HYKIIEOTU/IOB,
aMUHOKHCIIOT B HOPME U B ClIydae
WU3MEHEHUS MIOCIIEI0BATEIbHOCTH
Hykseotunos JJHK

OK 02

OOMEH BelIeCTB U
MPEeBpaIllCeHUE SHEPTHH B KICTKE

OpOHTAIBHBIN ONIPOC
3aroyiHeHHe CPABHUTEILHON TaOIHIIbI




XapaKTePUCTHK THUIIOB 0OMEHa
BEIIECTB

OK 02
OK 04

JKW3HEHHEBIN [TUKIT KIIETKU.
Muto3. Meiio3

OO6cyx1eHne o BOIpocaM JIEKIUU
Pa3paboTka neHTBl BpeMEeHU
KU3HEHHOTO LIUKJIa

Pa3nen 2. Ctpoenue u
(pyskuuu opranuzma

Kontposnbhas pabora “CtpoeHue u
¢yHKIMM Opranuzma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OpraHOB U CHCTEM OpPraHOB
OpraHU3MoOB (PacTeHHUs], KUBOTHBIE,
YeJIOBEK) C KpaTKOM XapaKTepUCTUKON

X QyHKIUN

OK 02

@OopMBI Pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN ONPOC

3anoaHeHne TabauIbl ¢ KPaTKOM
XapaKTePUCTHKON U npuMepamu popm
Pa3MHOXKCHUA OPTraHN3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, ) KUBOTHBIX
U YeloBeKa

Pa3paboTka JeHTHl BpEMEHHU C
XapaKTEPUCTUKOM 3TAaloB OHTOI€He3a
OTAEJIBHOW I'PYNIOHN )KMBOTHBIX U
YeJI0BeKa 10 MUKPOTpyIaM
Tect/onpoc

CocraBicHME KU3HEHHBIX [IUKIOB
pacTeHui 1o otxesnaM (MOXOBHU/IHBIE,
XBOILEBHU/IHBIE, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacjaeJO0BaHUs

Pa3paboTka riaoccapus
DpoHTaTBHBINA OITPOC

Tect no Bompocam JeKIUU
Pemenuie 3aa4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AHATM3UPYIOIIEM CKpPEIIMBaHUH,
COCTaBIIEHUE T€HOTUITUYECKUX CXEM
CKpEIMBAHUS

OK 01
OK 02

CHCHJ’IGHHOG HaCJICJOBaHUC
IIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemienue 3aga4d Ha onpeeaeHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPU
CIICTIJICHHOM HacJeJI0BaHUH,
COCTaBJICHHUE TeHOTHUIIMUYECKUX CXEM
CKpEILIMBAaHUSA

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I U3MCHYHUBOCTHU

Tecr.

Pemenue 3anau Ha onpeiesieHUE TUTIA
MYTalUM TP IIEpeaayde
HACJIEICTBEHHBIX IPU3HAKOB,




COCTaBJICHUE TCHOTUIINYECKHUX CXEM
CKpELIUBAHNS

Pa3nen 3. Teopusi 3Bo1IOUNH

Konrponsnas pabdora “TeopeTnueckue
aCIIEKTHI DBOJIIOLUHY KU3HU Ha 3emie”

OK 02 Hcropust 3BOJIIOIIMOHHOTO OpoHTANIBHBIN OMPOC

OK 04 yueHHs1. MEKPOSBOJIIOLHS Pa3pa6oTka riioccapusi TEpMHHOB
PazpaboTka JieHTBI BpeMEHU Pa3BUTHS
HBOJIIOLIMOHHOTO YYEHUs

OK 02 Maxkpo3Bostonusi. OueHuBaemasi JUCKYCCHS:

OK 04 Bo3HHMKHOBEHUE U pa3BUTHE UCIIOJIb30BAHUE APTYMEHTOB,

YKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUH U

CUMBOJIMKH JUTSI I0Ka3aTeIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII
Pa3paboTtka neHTH BpeMeHU
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — @poHTaTBHBINA OMTPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka 1eHTHI BpeMEHU
MIPOUCXOXKACHUS YEJIOBEKa

Pazpgen 4. Dxoaorus

OK 01 Dkonorudeckue (PpakTopsl U Tect no 3xo0rU4YECKUM QakTOopam 1

OK 02 Cpelbl )KU3HU cpeqaM KU3HU OPraHu3MOB

OK 07

OK 01 [Tomynsmwms, cooOiiecTra, CocraBiieHue cxem KpyroBopora

OK 02 3KOCUCTEMBI BEIIIECTB, NCTIOJIB3YSI MAaTEPHAITBI JICKITUU

OK 07 Permenne mpakTHKO-OPUECHTHPOBAHHBIX
pacyeTHBIX 3aJITaHUH 110 IEPEHOCY
BEILIECTBA M DHEPIHU B IKOCHCTEMaX C
cocTaBiieHUe TPOYUIECKHX LeTel 1
nrpaMu] ONOMacchl M SHEPTUU

OK 01 buocdepa - rmobanpHas OuieHuBaemMast IMCKYCCHUs

OK 02 JKOJIOTMYECKas cucrema Tect

OK 07

OK 01 BnusiHre aHTpONIOreHHBIX Tect

OK 02 (akTopoB Ha 6rochepy I[TpakTuueckas pabora “OTX0/1bI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 BnusHue couunansHo- OueHnBaemasi JUCKYCCHUS

OK 04 9KOJIOTHYECKUX (PaKTOPOB Ha Brinonnenue nabopatopHoil paboTsl Ha

OK 07 BBIOOD:

3A0POBBC YCIIOBCKA

"YMcTBeHHas paboTOCIOCOOHOCTH",
"BausiHue abuotuyeckux pakTopoB Ha
yesoBeKa (HU3KUE U BHICOKUE
TeMIepaTypsl)”

Pa3aea 5. buoJsiorust B ;Ku3HHU

3amura Keica: npencTaBlieHue
pe3yIbTaTOB pelIeHUs KeicoB
(BBICTYIJICHHE C TIPE3EHTaINEN)




OK 01

buorexnosornu B )KU3HU

BrinmosiHenne keica Ha aHajins

OK 02 Ka)KJI0TO WH(GOPMAIIUY O HAYYHBIX TOCTHKCHHSIX

OK 04 B 00JIACTH I'€HETUYCCKHUX TEXHOJIOTHH,
KJIETOYHOU MHXEHEPUH, MUIIEBBIX
OMOTEXHOJIOT U (110 rpynmnam),
[IPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEWCOB

OK 01 [IpombinuieHHast GMOTEXHOJOTH | BhIoHEHHE Kelica Ha aHaHN3

OK 02 UHPOpPMALIUU O PA3BUTUU

OK 04 IPOMBILITIEHHON OMOTEXHOJIOTUH (110
rpymnmnam), IpeJcTaBlIeHUe Pe3yabTaToB
pElLICHUS KENCOB

OK 01 ConumanbHO-3THYECKHUE acTieKThl | BolnonHeHue kelica Ha aHanu3

OK 02 OMOTEXHOJIOT M UH(pOpMaLUU 00 ITUYECKUX aCIEeKTax

OK 04 pa3BUTHsI OMOTEXHOJIOTHUH (110
rpymnmam), IpeicTaBlIeHue Pe3yabTaToB
pelIeHHs KecoB

OK 01 bruorexHosiornu u Texuuyeckne |BrlnmosHeHue kelica Ha aHAIU3

OK 02 CHUCTEMBI UH(pOpMALIUU O Pa3BUTUSA

OK 04

OMOTEXHOJIOTHI C MPUMEHEHUEM
TEXHUYECKUX cUCTeM (TIO TpyIam),
IPEICTaBICHNUE PE3YIbTaTOB PELICHUS
KEHCOB
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