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1. OFIIASI XAPAKTEPUCTUKA IIPUMEPHOM PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIIJINHBI «BUOJIOT US>,

1.1. MecTo 1MCUMILUIMHBI B CTPYKTYpe o0pa3zoBaTeabHoi mporpammbl CITO

O6meo6pazoBaTenbHas qucHUIUIMHA «bruonorus» uzydaercsi Ha 6a30BOM ypOBHE
B 0011€00pa3oBaTeIbHOM IMKJIE YYEOHOro IjlaHa OCHOBHOM MpodecCHOHAIbHON
00pa3oBaTEILHON MPOTPAMMBI 29.01.33. Macrtep 1O HM3rOTOBJIEHUIO IIBEHHBIX
15691 (017078

1.2. He.ﬂl/l ! IVIAHUPYEMBIC PE3YJIbTAaThl OCBOCHUA JTUCHMUIIJIMHBI

Heas: ¢QopmupoBaHue y CTyIEHTOB TMPEACTABICHUS O  CTPYKTYpPHO-
(YHKIMOHATIBLHOW OpraHU3alliy JKUBBIX CUCTEM PA3HOTO paHTa KaK OCHOBBI NMPUHSTHUS
pelIeHNi B OTHOIIEHUH OOBEKTOB KUBOM IPUPOJIBI U B TPOU3BOJACTBEHHBIX CUTYAIUSX.

3agaum:

1) copmMupoBaTh TOHUMAHWUE CTPOCHHS, MHOTOOOPa3us M OCOOCHHOCTEH JKMBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3alliy, 3aKOHOMEPHOCTEH MPOTEKaHUSI OMOIOTHYECKUX
IPOLIECCOB M SIBJICHWM B OKPYXKAIOLIEW cpene, LENOCTHOW HAay4YHOM KapTUHBI MUDa,
B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHMS ONPEIENATH JKUBbIE OOBEKTHl B MPUPOJE; IPOBOAUTH
HAOJIIOJIEHUSI 32 JKOCHCTEMaMH Ui BBISABICHUS €CTECTBEHHBIX M AHTPONOTEHHBIX
M3MEHEHUN, UHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOICHU,

3) chopmupoBaTh HaABBIKM  MPOBEACHUS  MPOCTEHINNX  OMOJOTHYECKHX
AKCIIEPUMEHTAIBHBIX UCCIIETOBAaHUMN C COONIOICHNEM MPaBUi 0€301acHOr0 OOpaIeHuUs
c 00bEeKTaMH U 000PYOBAHHUEM;

4) pa3BUTh YMEHHUs HCIIOJIb30BATh MH(OPMALIUIO OMOJIOTMYECKOT0 XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) copmupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEACTBUSI CBOEH NEATENbHOCTH 10
OTHOIIIEHHIO K OKpY’Kawlled cpeae, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBBIBaTh U
co0JiroaTh Mephl NPOPUITAKTUKHN 3a00I€BaHUIA.

6) chhopMupoBaTh TOHUMAHNE 3HAYUMOCTH JTOCTH)KCHUIH OMOJIOTHYECKON HAYKH U
TEXHOJIOTM B MPAKTUYECKON JAESITENbHOCTH YEJIOBEKa, Ppa3BUTUU COBPEMEHHBIX
MEAULMHCKUX TEXHOJIOTMI U arpoOMOTEXHOJIOTUH.



1.2.2. Ilnanupyembie pe3yJabTAThl 0CBOeHHs 001eo0pa3oBaTelbHOH AUCHUILINHBI B cO0TBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

Coo

Koa n
HauMeHOBaHHUe
¢popmupyembIx
KOMIIeTeHIIUi

HJ'[aHI/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHUIIJINHBI

Oomue

I[ncunmmnapnble

OK 01. Beibupats
CIOCOOBI peLICHUS
3a1a4
po(hecCUOHATLHOM
JEeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTn TPYAOBOI0 BOCIIUTAHUA:
- TOTOBHOCTb K TpyAy, OCO3HAaHHC LCHHOCTHU

TpyAOIo0ue;

MacCTCpCTBa,

- TOTOBHOCTh K aKTHBHOM JEATCIHLHOCTH TEXHOJIOTHMYCCKON M
COIIMAJILHOW HAIPABIEHHOCTH, CIIOCOOHOCTh HHHIIMUPOBATH,

IJIAaHUPOBATh M CaMOCTOSITEIBHO  BBIMOJIHATH — TaKylO
JESITeNIbHOCTD;
- UHTEpeC K pa3iuyHbIM cdepaM TpodhecCHOHATHHOM

EeITEIbHOCTH,
OBnaneHre yHHUBEpPCAIbHBIMU YYEOHBIMH MO3HABATEIbHBIMU
IEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHeE /IeliCTBUS:

- CaMOCTOATETbHO (OpMyIHpOBaTH M  aKTYaJIHM3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaABJIMBAaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHUS, KJIacCU(PUKAMK U 000OIICHUS;

- ONpEeNeNsATh IENH ACATEIBHOCTH, 3aJaBaTh IapaMeTpbl M
KPUTEPHUU UX TOCTHIKCHUS;
3aKOHOMEPHOCTH  H

- BBISIBJIATH IMPOTHBOPCYHA B

pacCMaTpUBACMBIX SABJICHUAX,

-  BHOCUTb KOPPEKTHBBI B JICSITEIbHOCTb, OLICHUBATh
COOTBETCTBUE  pE3yJbTaTOB LEIAM, OLEHUBATh PHUCKHU
MOCJICJICTBUI IEATCILHOCTH;

- pa3BUBaThb KpPEATHMBHOE MBIIUICHUE TMPU  PEIICHUHU

KN3HCHHBIX HpO6J’I€M

c(OpPMUPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJOTHH B
CHUCTeME HAy4YyHOro 3HaHHs; (PYHKIIMOHAIHHOW TPaAaMOTHOCTH
YeNoBeKa JJIsl PEeLIeHUs )KU3HEHHBIX TPO0IIeM;

cOPMUPOBAHHOCTh ~ YMEHHUS  PACKpbIBaTh  COJCPIKAHHE
OCHOBOTIOJIATAIONUX OMOJOTUIECKIX TCPMUHOB M TTOHSITHIA:

KW3Hb, KJIETKA, TKaHb, OPraH, OPraHW3M, BUJ, MOIYJISLNS,

JKocHucTeMa, OwuoreHo3, Ouocdepa; wmerabonmusMm (oOMeH
BCIIIECTB u npeBpaleHue SHEPIun), roMeocTas
(camoperynsuus), OMOCHHTE3 Oeika, CTPYKTypHas

opraHusanus JXUBbIX CUCTEM, NUCKPECTHOCTb, CaMOPETYJIALIUA,
CaMOBOCITIPOU3BCACHUC (perOI[YKI_II/IH), HaCJICACTBCHHOCTD,

W3MEHUYHUBOCTh, JSHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasi OpraHU3aLUS;
cOPMUPOBAHHOCTh ~ YMEHHUS  PACKpbIBaTh  COJICPIKAHHE

OCHOBOIIOJIATAIOIIMX OHOJOTHYECKHX TEOPUM W THIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAallMOHHOW, 3BOJIOLIMOHHOM,
MIPOMCXOXKIACHUS )KM3HU U YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIArAIOIIHE
OuoJslornyeckue 3aKoHbl ¥ 3aKkoHOMepHocTH (I. Mennens, T.
Moprana, H.W1. BaBunosa, O. I'ekkens, ®. Mromiepa, K.
bapa), rpanutibl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;
npuoOpeTeHne OmbITa IPUMEHEHUS] OCHOBHBIX METOJOB
HAy4YHOTO Ouosoruu:
HaOIOJICHUST W OIMCAHUS JKMBBIX CHCTEM, IIPOIECCOB U

IIO3HAaHUs, HCIIOJIB3YCMbIX B

HBHGHHﬁ; opraHusanuu MW IMIPOBCACHUA OHOJIOTUYECKOIO




0) 0a30BbIe HcCIeI0BATEILCKHE e CTBUS:

- BIQJETh HaBBIKAMH  y4eOHO-MCCIIETOBATENBCKOW U
IPOEKTHOH JIEATETFHOCTH, HAaBBIKAMHU pa3perieHs! Mpooiiem;

- BBISIBJISITh IIPUYMHHO-CJIECTBEHHBIE CBA3U u
aKTyaJIM3UpOBaTh 3aJa4yy, BBIJBUTATh TMIIOTE3Yy €€ PEIICHHS,
HaxOJWUTb  ApryMEHTBl  JUI1  JOKa3aTelIbcTBa  CBOUX
YTBEPKACHUM, 3a1aBaTh IIapaMETPbl U KPUTEPUH PEILCHUS;

- QHAJIM3UPOBATh IOJIYYCHHBIE B XOJ€ pEIICHUs 3aJaud
pe3yabTaThl, KPUTHUYECKH OLIEHMBATh HUX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSAX;

- yMETb

IMPAKTUYICCKYIO oOractu KHU3HCACATCIIBHOCTH,

HepeHOCI/ITB 3HAHUA B HOBH&B&TGHBHYIO 158
- YMETb HHTETPUPOBATH 3HAHUSA M3 PA3HBIX IPEAMETHBIX
o0OJacren;

- BBIABUIaTh HOBBIC HJCH, IIpejjaraTb OPUIMHAJIbHBIC
MOJIXO/IbI U PEIICHUS;

- CIIOCOOHOCTb HMX WCHOJB30BAHUSA B I03HABATEIbHOU U
COLIMAJIBHON ITPAKTHUKE

OKCIICPUMCHTA, BBIABHKCHU A THUIIOTE3, BBISIBJICHUA

3aBUCHUMOCTH MCKOY

OOBSICHEHUS TIOJIyYEHHBIX PE3yIbTaTOB M (HOPMYyITUPOBAHHS

HCCIICAyCMbIMHA BE&JIM4YMHaMU,

BBIBOJOB C HCIIOJIL30BAHHUEM HAYYHBIX HOH?[TI/II\/JI, TGOpI/II\/JI n

3aKOHOB;
cOPMUPOBAHHOCTh ~ YMEHHSI  BBIICIATH  CYIICCTBEHHBIC
IIPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT U  IYKAPHUOT;

OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB,
OMOTEOIIEHO30B W 3KOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BEHIECTB W TMPEBpAIICHUS DSHEPrUU B KICTKE,
¢doTocuHTE3a, IMIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
Pa3MHOKCHUA, HHIUBHUIYaJIbHOT'O PasBUTUA opranmusma
(oHTOrEeHe3a), OOpHOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOIO
orbopa, BUA000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHM3MOB

K cCpeae O6I/ITaHI/IH, BIIMAHHNA KOMIIOHCHTOB 3JKOCHCTEM,

AHTPOTOTECHHBIX ~ M3MEHCHMH B  JKOCHCTEMax  CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBPAIlCHUE YHEPTHH B
ounocdepe;

c(hOPMUPOBAHHOCTh YMEHHUS pelIaTh OMOJIOTHYECKUE 3a/1a4H,

COCTaBJISITb I'CHOTHIHUYCCKHUC CXCMbl CKpCIIMBAHUA  JIJIA

Pa3HbBIX THUIOB HACJICAOBAHUSA IMPU3HAKOB Yy OpPraHuU3MOB,
COCTaBJIAThb

CXEMbl IICPCHOCA BCIICCTB H

SKOCHCTEMax (I_IGHI/I IIUTaHuA, IIUIIICBBIC CeTI/I)

OHCPIuHM B

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHaiu3a u
UHTEPIIPETANN
uHbopmManuu u
UH(POPMALIMOHHBIE

B 00/12cTH HeHHOCTH HAYYHOI'0 MO3HAHMSA:
- c(opMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH U OOLIECTBEHHOMH

KYJIBTYD,
MecTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha JUajiore

CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
IIOJIMKYJIETYPHOM MUPE;

- COBEPIUEHCTBOBAHME SI3BIKOBOM M YUTATEJIBCKON KYJIBTYPBI

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ KpUTUYICCKU OLICHUBATh
I/IH(1)OpMaI_II/II-O OHOJIOrUYECKOI0 COACPIKAaHUsA, BKIIIOYANOIIYHO

IICCBAOHAYYHBIC 3HaHHA nu3 Pa3JIMIHBbIX HCTOYHHKOB

(cpemcTBa MaccoBOW HMH(DOPMAIUHM, HAYYHO-TIOMYJISPHBIC

MaTepuasbl);  MHTEPIPETUPOBATh  ITUYECKHE  aCIEKThI

COBPEMEHHBIX HCCJICIOBAaHUN B OWOJIOTMH, MEIUIUHE,

6I/IOT€XHOJIOFI/II/I; paccMaTpuBaTh r100aIbHBIC PKOJIOTHYECKUE




TEXHOJIOTHH JIJIS
BBITIOJIHCHHS 33124
npodeccuoHanbHOMI
NeSATETbHOCTH

KaK CpEICTBa B3aMMOACHUCTBHUS MEXIY JIIOJbMH WU MO3HAHUS
MUDPA;

- OCO3HAHME LIEHHOCTH HAYYHOH JAEATENIbHOCTH, TOTOBHOCTDH
OCYILECTBIISATh MPOCKTHYIO "

ACATCIIBHOCTD HHAUWBHUAYAJIbHO U B I'PYIIIIC,

HCCICA0BATCIIbCKYIO

OBnazeHne yHUBEPCAIbHBIMH YYCOHBIMU I1O3HABATEIHLHBIMHU
NEUCTBUSIMU:

B) padoTa ¢ undgopmanmueii:

- BJIaJIeTh HABBIKAMH MOJy4YeHUsI HHPOPMAIIUU U3 UCTOUHHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh IOMCK,
aHAJIN3, CHCTEMATU3alMI0 W WHTEPHpEeTanuo HHpopMmamuun
Pa3IUYHBIX BUJOB B (DOPM MPEICTABICHHUS;

- Cco3MaBaTh TEKCThI B PAa3IMYHBIX (QopMaTax ¢ Y4eTOM
Ha3HA4YCHHUS] WHPOPMAIMN W IIEJIEBON ayJIUTOPHH, BBIOHpAs
ONTUMAJIbHYIO0 (POPMY MPEICTaBICHHS U BU3YyaTH3aIUH;

- OLICHMBATh JOCTOBEPHOCTb, JISTUTUMHOCTh MH(MOPMAIIUH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIBHO-ITHYECKUM HOPMaM;

- HCIIOJIb30BaTh CpencTBa UH(DOPMAITMOHHBIX u
KOMMYHUKAI[TMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHUBHBIX,
3379 C

TEXHUKHU

KOMMYHUKATHBHBIX n OpraHn3alluOHHBIX

coOIIroIeHIEM TpeOoBaHUI SPrOHOMHUKH,
0€30MacHOCTH, TUTHEHBI, PECypCOCOCPEeIKCHHUs, TPABOBBIX H
ITUYECKUX HOPM, HOPM HH(POPMALIMOHHOH OE30MACHOCTH;

- BJIaJIETh HaBbIKAMM PACIO3HAaBaHUS U 3aIUThl HH(OpMAIHH,
MH(POPMALMOHHOM 0€30MaCHOCTH JIMYHOCTH

pOoOJIEMbI COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO TTO3HUIINIO;

cOpPMUPOBAHHOCTh ~ YMEHHUW  CO37aBaTh  COOCTBEHHBIC

IMUCBbMCHHBIC u YCTHBIC COO6HI€HI/IH Ha OCHOBC

OMoJIOTMYecKol HMH(pOpPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
IrPaMOTHO MCIOJIb30BaTh MOHATUIHBIN anmapat OuoJIOTHI

OK 04. DddexTuBHO

B3aMMO/ICHICTBOBATh
u paboratb B
KOJUICKTHUBE u
KOMaHie

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOATEIBbHOCTH U
CaMOOIIPE/IEIICHUIO;

-OBJIAJICHUE HaBbIKAMH yueOHO-HCCIIeI0BaTEeNbCKOMH,
MPOEKTHOM M COLIMATIbHOM JAEATEIbHOCTH;

OBilalecHHMe  YHUBEPCAJbHBIMM  KOMMYHHMKATHBHBIMH

NeUCTBUSAMMU:

HpI/IO6peTeHI/Ie OIbITa IIPHUMCHCHHA OCHOBHBIX MCTO0B
Hay4YHOI'O II0O3HaHMH:A, HCIIOJIb3YCMbIX B OHOJIOTHH:
Ha6JIIOLI€HI/I$[ N OInHrCaHud JKXHUBBIX CHCTCM, IMPOLHCCCOB U

HBHGHHﬁ; opraHusanui MW IMIPOBCACHUA OHOJIOTUYECKOIO
OKCIICPUMCHTA, BBIIBHKCHU A TUIIOTE3, BBISABJICHUSA
3aBUCHMMOCTH MCKIAY HCCIICAyEeMbIMHU BCINYHNHaAMH,




0) cOBMeCTHas J1eSITeJIbHOCTD!
- MOHMMATh M HCIIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW W
UHAUBUAYaJIbHON pabOThI;

- IIPUHUMATh e COBMECTHOMN JESTCIIBHOCTH,
OpraHM30BBIBATH M KOOPAMHUPOBATH JIEUCTBUSA IO €€
JOCTH)KEHHMIO: COCTaBJIATh IUIAaH JEWCTBUM, PpACIPENEIITh

pPOJIU C YYETOM MHEHHMH YYaCTHHKOB OOCYKIATh PE3yNbTaThl
COBMECTHOM pabOThI;

- KOOpIWUHHUPOBAaTh U BBINIOJHATH pabOTy B YCIOBUSX
peanabHOrO, BUPTYaJIbHOTO u KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISITh TO3UTHUBHOE CTPATErHYECKOE MOBEICHUE B
pa3IMYHBIX  CHUTyallUsX, MPOSBISATH  TBOPYECTBO U
BOOOpakeHUe, ObITh MHUITUATUBHBIM

OBjagenue YHHMBEPCAJIbHBIMH peryJiTUBHbIMH
NelCTBUSIMH:

r) NpUHATHE ce0s U APYTUX JIKO/e:

- NPUHUMATh MOTHUBBI M APryMEHTBHl JPYrux JIOJAECH IpHU
aHaJIN3€ PE3YJIbTATOB JIEITEIILHOCTH;

- MPU3HABAThH CBOC MPABO M MPABO JPYTHX JIFOJACH HA ONTUOKY;

- pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3UIUH JPYTroro
YEJI0BEKa

OOBSICHEHUS TOJTYYCHHBIX PE3YJIbTaTOB U (HOPMYIUPOBAHHUS
BBIBOJIOB C HCIIOJIb30BAHHEM HAYYHBIX IOHATHH, TEOPUU H
3aKOHOB

OK 07.
ConencTBOBaTh
COXpaHEHUIO
OKpY’Karolen
cpensl,
pecypcocOepexeHn
10, IPUMEHSATD
3HaHuA 00
W3MEHEHHH KIMMaTa,
TIPUHITUTIBI

B 00/12¢TH 3K0JI0THY€CKOI0 BOCIIUTAHMA:

- c()OPMHPOBAHHOCTH IKOJIOTUIECKON KyJIbTYpPHI, TOHUMAHHE
BIMSHHS  COLMAIIBHO-DKOHOMMYECKHMX  IIPOLECCOB  HA
COCTOSIHUE TIPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHHE
1J100aIbHOTO XapakTepa IKOJOTHUECKUX MpobieM;

- IJJAHUPOBAHUE U OCYILECTBICHUE JEHCTBUI B OKpYKarolIeH
Cpele Ha OCHOBE 3HAHMA LeJIed YCTOMYMBOIO PAa3BUTHSA
YEIJI0BEYECTBA,

AKTMBHOE  HENpUATHE  JEHCTBHU,

IMPUHOCAIINX BpEa

c(OPMHPOBAHHOCTh YMEHHS MMPUMEHATH TOTY4YCHHBIC 3HAHHUS
111 OOBSICHEHUST OMOJIOTMYECKUX IPOLIECCOB M SIBICHUH, JUIs
MNPUHSTHS IPAKTUYECKUX PELIEHUN B MOBCEJHEBHOW XKHU3HU C
Lesnplo  obecriedeHus: 0e30MacCHOCTH CBOETO  37I0POBbA U
3JI0POBBSL  OKPY)KAIOIIUX JIFOJICH, COOJIOACHUS 3I0POBOTO
o0pa3a ’KU3HH, HOPM I'PaMOTHOTO TOBEJCHUS B OKPY’KaroLIeH
IIPUPOIHOMN cpene; IIOHUMaHHE HE00X0IUMOCTH
UCIOJb30BaHUS JIOCTUXKEHUH COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTHUHA /IJIs1 PAIlHOHAILHOTO IPUPOAONIOIH30BAHNUS




OEpEKITUBOTO
MIPOU3BO/ICTBA,
a3 dexTuBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYAIUSIX

OKpY>Karolleil cpeae;

- YMCHUC IMPOTrHO3UPOBATH H€6HaFOHpI/I$ITHI)I€ 3KOJIOTHYECKHUEC
MOCJICACTBHA MPCATIPHUHUMACMBIX HGfICTBI/Iﬁ, npeaoTrBpamaTb
HX;

- pacmupeHuc OIIbITa ACATCIIbPHOCTHU JKOJIOTHYECKON
HaIPaBJIECHHOCTH;

- OBIaJCHHE  HaBBIKAMH  Y4eOHO-HCCIEI0BATEIbCKOM,
MIPOEKTHOM M COLMAIbHOM AEATEIbHOCTH




2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJIBHOM

TV CHUILIAHBI

2.1. O0bem AUCHMILVIMHBI U BUABI Y4eOHOH padoThI

Bup yyeOHo# padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NMPOrPaAMMBbI AMCHHUILTHMHBI 72

B T.Y.

OcHOBHOeE coepkaHue 72

BT. 4.

TEOPETUIECKOE 00yUeHHE 40
B T.4. MPO(PECCUOHAIBHO-OPUEHTUPOBAHHOE COJICP>KAaHUE 2

IIPAKTUYECKUE 3aHATUSA 20
B T.4. MPOPECCHOHATBHO-OPUEHTUPOBAHHOE COJICP’KAHNE 8

Ja00paTOpHBIC 3aHITHUS 4
B T.4. MPOPECCUOHATBHO-OPUEHTUPOBAHHOE COJICP>KAHNE 2

KonTposabnas pabora 6

IIpomexyTouHasi arrecTanus (3a4er) 2




2.2. TemaTuyeckid IVIaH M COAEPKAHUE TN CIUTIIHHBI

HaumenoBanue Coaep:xanue yueOHOro Matepuasa (0CHOBHOe U MpodecCHOHATbHO-OPHUEHTUPOBAHHOE), O6bvem | @opmupyembie
pa3aesioB U TeM JIa00paTOpHbIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIAAHON MOAYJIb (IPH HAJIMYMH) YacoB | KOMIIeTEHUHMH
1 2 3 4
Pazpnen 1. Kinerka — cTpyKTYpHO-()YHKIIMOHAJILHAS €IMHULIA KUBOT'0 18
Tema 1.1. OcHoOBHOe co/iep:KaHue 2 OK 2
Bunosnorus kak Teopernueckoe o0yueHue: 2
Hayka. O6mast  |Coppemenuble OTpaciu GHOTOrHYECKUX 3HAHHIT. CBSA3b GHOTOTHMH C APYTHMHU HayKaMu: GHOXHMIS,
XapaKTepUCTHK |Guodu3uka, OnoHMKa, reHoreorpadus u 1np. Poias u MmecTo 6uosaoruu B GOpMUPOBAaHUN COBPEMEHHOM
a JKU3HHU HAy4YHOW KapTUHBI MUpa. Y POBHU OpraHU3aliy )KuBoi Marepuu. OO011ast XapaKTepUCTHKa )KU3HU, CBOMCTBA
JKUBBIX CUCTEM. XMMUYECKUI COCTaB KIETOK
Tema 1.2. OcHOBHOe co/iep:KaHue 6 OK -1
CtpykTypHO- Teopernueckoe o0yueHue: 2 OK -2
¢yukunonanbH | Knerounas teopus (T. IllBann, M. lIneiinen, P. Bupxos). OCHOBHBIEC MMOJIOKEHUS COBPEMEHHOMN OK -4
asl OPraHu3alus | KJIETOYHOU TEOpUH. THUIIBI KJIETOYHOM OPraHU3aLNN: IPOKAPUOTUYECKUI U DYKAPUOTUYECKHMN.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe NPOoKapuoOTHIECKON KiIeTku. CTpoeHue
AYKapHOTHYECKOH KiIeTKU. Hekerounsie hopMbl )ku3HU (BHPYCHI, OakTeprodarn)
JlaGopaTopHble 3aHATHSA: 2
ITpuoOperenue onbiTa IPUMEHEHUS] TEXHUKA MUKPOCKOIIMPOBAHUS MIPH BBITIOJIHEHUH JJa0OPaTOPHBIX
pabor:
JlaGopatopnas
1. JlaGopatopnas pabora «CTpoeHHe KIETKH (PaCTeHMsL, )KUBOTHbIE, TPUObI) U KIIETOUHbIC BKIFOUEHUS
(kpaxmai, KapOTUHOUbI, XJIOPOILIACTHI, XPOMOILJIACTHI)»
IToaroroBka MUKpOIIpEnapaToB, HAOIIOAECHUE C TOMOILBIO MUKPOCKOIIA, BBISBJICHUE PA3IUUYUN MEKIY
M3y4aeMbIMH 00beKTaMH, (HOPMYIHPOBAHHUE BBIBOIOB
IIpakTHyeckue 3aHATHA: 2
BupycHsie u 6akTepuansubie 3a00neBanus. OOIMe MPUHIMITBI NCIIOIB30BAHNUS JIGKAPCTBEHHBIX BEIIECTB.
Oco6eHHOCTH IPUMEHEHUSI aHTUOMOTHKOB.
Tema 1.3. OcHoBHOE coaepxxaHue 4 OK-1
CTpykTypHO- Teopernueckoe odyueHue: 2 OK -2
¢ynkuuonanbH | Xpomocomuas teopus T. Moprana. CTpoeHre XpoMOcoM. XpOMOCOMHBINH HAGOP KIIETOK, TOMOJIOTUYHbIC H




ble (paKTOpPbI

HETOMOJIOTHYHBIE XPOMOCOMBI, TaIJIONAHBIN U AUTUIOuAHbIH Habop. Hyxmnennossie kucnoter: JTHK, PHK

HACJIEACTBEHHOC | HAXOXJ/IEHUE B KIIETKE, UX CTpOeHHE U PyHKIMU. MaTpuuHble IPOLIECChl B KJIETKE: perIuKalus, OMOCUHTE3
TH Oenka, permapanus. | eHeTHYecKuii KO U ero CBOWMCTBA

IIpakTHyeckue 3aHATHA: 2

Pemenue 3a1a4 Ha onpeeseHre Nocae0BaTeNbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B CIy4yae

M3MEHEHUS MTOCIIe10BaTeNbHOCTH HyKieotn10B JJHK
Tema 1.4. OcHoBHOE coepxaHue 2 OK-2
Oo6men BemecTs | TeopeTuueckoe ody4yenue: 2
U npespaueHue | [Tonstre MeTaboaM3M. ACCUMMIIALMS U AUCCUMUIIIALIUS — JIBE CTOPOHBI MeTabonu3ma. Tursl oOMeHa
JHEepruu B BEIIECTB: aBTOTPOQHBIN U reTepoTpOoHbIH, a3poOHBINH 1 aHa’poOHBIN. [InacTnyeckuit oOMeH. PoTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe coep:kaHue 2 OK-2
KusneHHbI# TeopeTnueckoe o0yueHue: 2 OK-4
UK KICTKH. Kiterounsnii nukm, ero nepuoasl. MuTo3, €ro cTaauu 1 NpOUCXOoIsAIIMe IpoLecchl. buonornyeckoe
Muro3. Meiio3 3Ha4YeHHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocoM B meiio3e. Kpoccunrosep. buosnoruueckuit

CMBICJI MEH03a
KonTpoabnas MouekyJIsIpHbI ypOBEHb OpraHU3alluH )KUBOTO 2
padora
Pa3nen 2. Ctpoenune u GpyHKUIMH OPraHu3Ma 20
Tema OcHoOBHOe co/iep:KaHue 2 OK -2
2.1.Crpoenue Teopernueckoe o0yueHue: 2 OK-4
OpraHumsma MHorokieToyssle OpraHn3msl. B3anMOCBs3b OpraHOB U CUCTEMBI OPIaHOB B MHOT'OKJIETOYHOM OpPTaHU3ME.

I'omeocra3 opranusma u €ro nNoAAepkKaHue B IPOLECCE )KU3HENEATEIbHOCTH
Tema 2.2. OcHoBHOE coaepxxaHue 2 OK-2
DopmMbI Teopernueckoe odyueHue: 2
Pa3MHOKeHU s ®opmMbI pa3MHOXKEHHSI OpraHu3MoB. becrosoe 1 moyioBoe pa3MHOKeHHe. Buapl 6€croiaoro pa3MHOKEHHUS.
OpPraHu3MoB [TonoBoe pazMHOkeHue. ['ameTorenes y »uBoTHbIX. CriepmaToreHes U ooreHes. CTpoeHne MoJ0BbIX

kJ1eToK. OII010TBOPEHHE
Tema 2.3. OcHOBHOe coiep:KaHue 2 OK -2
OHnTorenes Teopernueckoe o0yuenue: 2 OK-4
pacreHui, WuauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craguu. IloctaMOproHanbHbIi nepro.
KMBOTHBIX H Craauu nocTaMOpHOHAIBHOIO Pa3BUTHS Y )KUBOTHBIX M yesloBeka. [Ipsmoe u Henpsimoe pa3BUTHE.
yesioBeKa buonoruueckoe crapenue u cMepTb. OHTOrE€HE3 pacTeHUN




Tema 2.4. OcHoBHOE coaepxxaHue 4 OK-2
3axonomepHocT | Teoperuueckoe o0yyeHuHe: 2 OK-4
U Hacjie0BaHusl | OCHOBHBIC MOHATHS TeHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akonsl I'. Menaens

(MOHOTHOpPHIHOE ¥ IOJUTHOPHUIHOE CKpelBaHue). B3anmoaeiicTBie reHoB

IIpakTHyeckue 3aHATHA: 2

Pemenue 3a1a4 Ha onpe/enieHrne BepOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-,

I¥-, TIOJIMTHOPHUTHOM M aHAIM3HUPYIOIIEM CKPEIIMBAHUH, COCTABIEHUE TEHOTUITMYECKIX CXEM

CKpEIIUBaHUS
Tema 2.5. OcHOBHOe co/iep:KaHue 4 OK -1
Cueniennoe Teopernueckoe o0yueHue: 2 OK-2
Hacje10BaHHe 3akonsl T. Moprana. CuemieHHOe HacjieI0BaHHe TeHOB, HapylIeHue crervieHus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CLETIJICHHBIX C MTOJIOM

IIpakTHyeckue 3aHATHA: 2

Pemenue 3aia4 Ha onpeeneHrne BEpOATHOCTH BOSHUKHOBEHHUSI HACIIEICTBEHHBIX IIPU3HAKOB MPU

CLICTVIECHHOM HAacCJeI0BaHUU, COCTABJICHNE TEHOTUIIMUYECKUX CXEM CKPEIIUBAHUS
TeMma 2.6. OcHOBHOe coiep:KaHue 4 OK -1
3axonomepHocT | Teoperuueckoe o0yueHuHe: 2 OK-2
U W3mMeHunBOCTh NPU3HAKOB. BUIbI NI3MEHUYNMBOCTH: HACJIE/ICTBEHHAS! U HEHACTIEICTBEHHAs. 3aKOH OK-4
H3MEHYHUBOCTH | TOMOJIOTHYECKUX PAJIOB B HacheAacTBeHHON n3MenuynBocty (H.M. BaBunos). MyrannonHas Teopus

M3MEHYUBOCTH. BUpl MyTanuii 1 mpuuuHbl UX Bo3HUKHOBeHMs. Kapuotum yenoseka. HacnencrBennbie

3a0osieBaHus YeloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeka. bone3snu ¢ HacaencTBeHHOM

MPEIPacIoIOKEHHOCTHI0. 3HAUEHUE METUIIUHCKON T'eHETHUKY B IPEIOTBPAIICHUH U JICUCHUH TeHETHUYECKHUX

3a00JIeBaHNUI YeIOBEKa

IIpakTHyeckue 3aHATHA: 2

Pemenue 3aiay Ha onpeeseHre TUIIAa MyTallK [IpY Iepeaade HaclIeACTBEHHBIX IPU3HAKOB, COCTABICHUE

TFE€HOTUIIMYECKUX CXEM CKpEIIMBaHU
KonTpoJsbHas 2

Crpoenne 1 pyHKIIUN OpraHu3Ma
padora
Paznen 3. Teopusi 3BoIIOIIMHA 8
Tema 3.1. OcHOBHOe co/iep:KaHue 2 OK -2
Hcropus Teopernueckoe o0yueHue: 2 OK-4
IBOJIIONMOHHOTO | [TepBrie sBoMmoOHHBIe KoHIenmu (K.b. Jlamapk, JXK.JI. Broddon). DBomtonnonnas reopus Y. lapBuHa.
yueHwusl. CuHTeTH4ecKast TeOpUs SBOJIIOINH U €€ OCHOBHBIC MOJIOKEHUS.




Muxkpo3Boaonu

Muxkposomtonus. [lonynsanys Kak dJeMeHTapHas €MHULA YBOJIFOLMHU. | €eHETUUECKUE OCHOBBI IBOJIFOLUY.

| OneMeHTapHble (aKkTOpbl 3BOMIONMU. EcTecTBeHHBINH 0TOOP — HANIPABIAIOMINN (HAaKTOP SBOJIFOLIUH.

Bunoo6pas3oBanue kak pe3ynbTaT MUKPO3BOIIOLUI
Tema 3.2. OcHoBHOE coaepxaHue 2 OK-2
Maxkpossoaoun | Teopernyeckoe o0ydyeHue: 2 OK-4
s. Maxkpoaosmtonus. @opMbl 1 OCHOBHbIE HanpaieHus: MakpodBosounu (A.H. Cesepuos). [lytu 2
BosuukHoOBeHMe | nocTmkeHus Ononormyeckoro nmporpecca. CoxpaHenue OnopasHooOpasus Ha 3emIie.
U pa3BUTHE ['unoTe3bl ¥ TeOpUU BO3HUKHOBEHUS sKU3HU Ha 3emiie. [losBieHne nepBbhIX KJIETOK U UX 3BOJIIOLUS.
KH3HM HA 3emae | [IpokaproThl M 9yKApUOTHL. [IPOUCXOKIEHHE MHOTOKIIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX

LAPCTB 3yKapuoT
Tema 3.3. OcHOBHOe co/iep:KaHue 2 OK -2
Ipoucxoxaenne | Teoperuueckoe o0yyeHue: 2 OK-4
4Y€JI0BEKA — AHTpOIo0JIOTHs — HayKa o yenoBeke. CucTeMaTH4yecKoe MoJioxkeHre yenoBeka. CXOJCTBO U OTINYUS
aHTPOIIOTeHe3. YeJI0BeKa € )KUBOTHBIMU. OCHOBHBIE CTAJIMM AaHTPOIIOTe€He3a. DBOJIIOLMS COBPEMEHHOI'O YeJIOBEKa.

YenoBeueckue packl U UX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka 1o mianere.lIpucnoco6ieHHOCTh

YeJI0BEKa K Pa3HbIM YCIIOBUSM CPEJIbI
KonTpoabHas 2
padora
Pa3nen 4. Dxonorus 18
TeMma 4.1. OcHoOBHOe coiep:KaHue 2 OK -1
Ikojgornyeckue | Teopermueckoe odyueHnme: 2 OK-2
(akTophI U Cpensl 0OuTaHMsT OPraHU3MOB: BOAHAS, HA36MHO-BO3/IYyIIIHAS, TIOYBEHHAs, BHYTpUOpPTraHu3MeHHast. OU3MKo- OK -7
Cpeabl KU3HH XMUMHYECKHE 0COOEHHOCTH cpell 00MTaHus opranu3moB. IlpucnocoGnenus opraHu3MoB K KHU3HH B Pa3HbIX

cpenax. [lonstue sxonorunyeckoro pakxropa. Knaccnpukanus skonorndeckux Gpaxtopos. [IpaBuiio

muaumyma 1O, JInbuxa. 3akon TonepantHoctu B. [lendopaa
Tema 4.2. OcHoBHOE coaepxxaHue 4 OK-1
Honynsauus, Teopernueckoe o0yueHue: 2 OK-2
coo0uiecTBa, DKoslornyeckas XapakTepuCcTHKa BUJa U NOMYJIALUH. DKOJIOIHYecKas HUIIAa BUAA. DKOJIOTHYECKHE OK -7
IKOCHCTEMBI XapakTepucTUKH nomysauuu. CoolIiecTBa 1 3KocucTeMbl. bronieHo3 u ero cTpykTypa. CBA3U MEX1y

opranuzMamu B 6uoreHose. CTpyKTypHblE KOMIOHEHTBI 3KOCUCTEMBI: TPOAYLIEHTbI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BelecTB U MOTOK 3HEPTUH B sKocucTeme. Tpoduueckue ypoBHU

IIpakTu4yeckmne 3aHATHS: 2




Tpoduueckue nenu u cetn. OCHOBHBIE TTOKA3aTENN YKOCUCTEMBI. bruomacca u mpoayKIus. DKOJIOTHYECKUE
IUpaMUIBI YUcel, OnoMacchl U 3Hepruu. [IpaBuiio nupamMuIsl JHEPrHH.

Pemenue IMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3a)1aH1/1171 110 ICPCHOCY BCIICCTBA U DOHCPIrvU B
HKOCHUCTEMAX C COCTABJICHUE TPOPHUUECKUX IIeTIel 1 MUpaMu] OMOMACChl M SHEPTUU

Tema 4.3. OcHoBHOE coaepxaHue 2 OK-1
Buocdepa - Teopernueckoe o0yueHue: 2 OK-2
riodajabHast Buocdepa — xuBast o6omouka 3emin. Pa3sutre mpeacrasienuii o 6uocdepe B tpyaax B.U. Bepuajckoro. OK -7
akojorudeckasi | Obnactu 6uocdeps! U ee KOMIIOHEHTHL. JKHBOE BemecTBO 6nocdepsl U ero (HyHKIIHH.
cucrema 3aKOHOMEPHOCTH CyliecTBOBaHMs Onocepbl. OcodeHHOCTH OHOChephl Kak IIT00ATBHON YKOCHCTEMBI.

JluHamudeckoe paBHOBecHe B Onocgepe. KpyroBopoTs! BemecTB 1 OMOreOXMMHUYECKHUE IIHKIIBI.

['mo6anbHBIe 9KOIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHOBHOe co/iep:KaHue 4 OK -1
Bansinue Teopernueckoe o0yueHue: 2 OK-2
AHTPONMOTeHHBIX | AHTPONOTICHHBIC BO3ACUCTBUS Ha Onocdepy. 3arps3HEeHUs KaK BU aHTPOIIOT€HHOTO BO3/ICHCTBHSL. OK -4
(akTopoB Ha AHTpOIIOTeHHBIE BO3/IelicTBHA Ha aTMocdepy. Bo3aelicTBus Ha ruapocdepy. BozneiicTBust Ha mutocdepy. OK -7
ouocdepy AHTPOIIOTCHHBIE BO3JICUCTBHS HA OMOTHYECKUE COOOMIeCTBa. YTIIyOIEHHO H3Y4alOTCS OTXO/IbI, CBSI3aHHBIC

C ompeeneHHON podeccueii/crennaTbHOCTHIO

IMpakTHYecKue 3aHATHS: 2

[TpakTryeckoe 3ansTHE «OTXOABI IPOU3BOACTBAY

*B Tom unciie npogeccHoHAIbHO-OPHEHTHPOBAHHOE COAeP:KaHNe MPAKTHYECKOT0 3aHATHSA 2

[TpakTrueckoe 3ansaTHe «OTX0IbI TPOU3BOACTBa». Ha ocHOBe (enepanbHOro Kitaccu(pUKamOHHOTO

KaTaJiora 0TXO/I0B OIIPEJENsATh KJIAcC OMACHOCTH OTXOIOB; arperaTHoOe COCTOsHUE U (pusndeckyro hopmy

OTXO0JI0B, 00pa3yrouuxcs Ha pabodeM MecTe / Ha ATanax MpOU3BOJICTBA, CBA3aHHBIEC C ONPEACICHHON

npodeccueit/cnennatbHOCThIO
Tema 4.5. OcHoBHOe coep:kaHue 4 OK-2
Biusnue Teopernueckoe o0y4yeHue: 2 OK-4
COLHATBHO- 310poBBe U ero cocTaisrone. GakTopbl, NOJT0KUTEIHHO U OTPULIATEIIFHO BIUSIOIINE HA OPTaHU3M 2 OK -7
IKOJIOTMYeCKHX | yenoBeka. [Ipobiema TeXHOTeHHBIX BO3ACHCTBUI Ha 3710pPOBbE YEIIOBEKA (3JIEKTPOMAarHUTHBIE OIS,
¢akTopoB Ha OBITOBast XUMUSI, N30BITOYHBIC IIIyMBI, PaIHAIHS U T.I1.). AJIanTalys OpraHu3Ma deoBeka K pakropam
310pOBbe oKpyxarouie cpensl. [IpuHIuner GopmMupoBaHus 370poBbecOeperaroiero noseaeHus. dusndeckas
JeI0BeKa aKTHUBHOCTH M 3/I0POBbE. BHOXMMHUYECKHE aCTIEKThI PAIlIOHAIEHOTO MTUTAHUS

JlaGopaTopHble 3aHATHSA: 2

Jlaboparopuas paboTa Ha BEIOOD:




1. JlabGopatopHas paboTta «YMCTBEHHas: pa00OTOCTIOCOOHOCTY
OBnaznenue MeToaMu OIpeieIeH s MoKa3aTeneil yMCTBEHHOM paboToCcnocoOHOCTH, 00BICHEHUE
MOJTyYCHHBIX Pe3yJIbTaTOB U ()OPMYIMPOBAHUE BHIBOJIOB (TUCHMEHHO) C UCIOJIB30BAHUEM HAYUHBIX
IIOHATUI, TEOPUN U 3aKOHOB

2. JlabGopatopHas pabora «Bimsare abnoTnieckux (PakTopoB Ha YETIOBEKa (HU3KHE M BHICOKUE

TEMIIEpaTypbl)»

W3yuenne MeXaHW3MOB aJIalTAlliy OpraHU3Ma 4eJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypaM U
00BSICHEHHUE MOJTyYEHHBIX PE3YIBTaTOB U (POPMYITMPOBAHNE BHIBOJIOB (ITMCHMEHHO) C HCIIOJIb30BAaHHEM
HAay4HBIX [IOHATUHI, TEOPUHI U 3aKOHOB

*B ToM 4yHcJie npodeccuoHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue J1a00pPaTOPHOI0 3aHATHUS 2

B kaudecTBe TpUTTEPOB CHIKAIOUINX PA0OTOCIIOCOOHOCTH UCTIOIB30BATh YCIOBHSI OCYIIIECTBICHHUS

npodeccuoHaNbHOM IeATENbHOCTH: IIIyM, TEMIIepaTypa, (u3nueckas Harpy3Ka u T..I.
KonTpoabnas 2

TeopeTndeckue acreKThl 3KOJIOTUU
padora
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPUKJIATHOTO MOIYJIsl)
Paznen S. buosiorusi B :aKu3HU 6 OK-1
Tema 5.1. OcHoBHoOe coaep:kanue 4 OK-2
buorexnonorun | Teopernueckoe cogep:kanue: 2 OK-4
B JKH3HH brotexHonorus kak Hayka u mpou3BoACcTBO. OCHOBHBIE HAIIPABICHHUS COBPEMEHHOM OMOTEXHOJIOTHH. 2
KaKa0ro Mertoas!l 6norexuHoaorud. O0beKTH OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHYECKUX

sKcnepuMeHToB. [IpaBuiia moucka u anamu3a OMOIKOIOTUIECKON HH(POPMAIINH U3 PA3IIMIHBIX UCTOYHUKOB

(HayuyHas u yueOHO-Hay4YHasl TUTEPaTypa, CPeICTBA MacCOBOM HH(OpMaIum, ceTb VIHTEpHET U Apyrue)

IIpakTuyeckmne 3aHATHS: 2

Keiicbl Ha ananu3 nHGOPMAIIUU O HAYUHBIX JIOCTHXKEHUSAX B 00JIACTH T€HETUUYECKUX TEXHOJIOTHIA, 2

KJICTOYHOM WHKEHEPHH, MUIIEBBIX OMOTEXHOJIOTHHA. 3auTa Keica: MpeaCTaBIeHHE PEe3YIbTaTOB PEIICHHS

KeiicoB (BBICTYILICHHUE C MPE3EHTAINEH )

*B ToM 4yHciie npodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaHue MPAKTHYECKOr0 3aHATHS 2

Tema 5.1
Tema 5.2.1. Bn0oTeXHO0JIOTMH B MPOMBIILICHHOCTH. 2 OK-1
Tema 5.2.1. OcHOBHOe coiep:KaHue 2 OK -2
buorexHosornu | [IpakTuyecKue 3aHATHS: 2 OK -4
B PasBuTne npoMbIuIeHHOW OMOTEXHOJIOTHIA U €€ IPUMEHEHNE B )KU3HU YEJIOBEKA, IIOMCK U aHATTU3 2
HPOMBINIEHHOC | 1y hopmaruy U3 pasIMYHBIX MCTOYHMKOB (HAay4dHas U ydeOHO-HayuHas IMTEpaTypa, CPeACTBa MacCOBOi




TH

nHpopmanuu, cetb IHTEpHET U Ipyrue)
Keiicbl Ha ananu3 HHGOPMAIUHU O Pa3BUTHH MPOMBIILIEHHOW OMOTEXHOIOTHH (IO rpymnam)

3ammuta ketica: [IpeacraBieHue pe3yIbTaTOB peIICHHs KEHCOB (BBICTYIUICHHE C IPE3CHTALINCH) 2
Tema 5.2.2. CounajibHO-3THYECKHE ACIEKThI OHOTEXHOJIOTHH. 2
Tema 5.2.2. OcHoBHOE coepxxaHue 2 OK-1
Counanbno- IIpakTHYeckHe 3aHATHSA: 2 OK-2
ITHYECKHE DTUYECKUE aCTIEKThI Pa3BUTHS OMOTEXHOJIOTHIA U IPUMEHEHUE UX B KU3HU YEIIOBEKA, TOMCK U aHAJIN3 2 OK -4
ACHEKTDI _ | nadopManuy U3 pazIMYHBIX MCTOYHUKOB (HAy4YHas ¥ yueOHO-HAYYHAs JIUTEPATYPa, CPEICTBA MACCOBOM
GnoTexHOIOrHH uHdopMmaruu, cetb HTEpHET U Ipyrue)

Keiicbl Ha ananmu3 HHGOpPMALIUU 00 ITHYECKUX aCMEKTaX Pa3BUTHS OMOTEXHOJIOTHH (110 rpyIinam)

3armuta ketica: [IpeacraBieHue pe3yIbTaTOB pEIICHHs KEHCOB (BBICTYIUICHHE C IPE3CHTALINCH ) 2
Tema 5.2.3. BHOTeXHOJIOTHH U TEXHHYECKHE CHCTEMbI 4
Tema 5.2.3. OcHoBHOE coaepxxaHue 4 OK-1
buorexHosornu | [IpakTudyecKue 3aHATHS: 4 OK-2
N TEXHUIECKUE | PaspyTie GHOTEXHOIOTHIA C MPUMEHCHHEM TEXHMYECKUX CUCTEM (OHOUHKeHepHs, OHOMH(pOpMATHKa, 4 OK -4
CHCTEMBL OMOHMKA) U MX IIPUMEHEHHE B )KM3HH Y9€JI0BEKA, OMCK M aHAIM3 HH(OPMAIIMHU U3 PA3IMYHBIX HCTOYHUKOB

(HayuHast ¥ yueOHO-HAyYHAS JINTEPATypa, CPEICTBA MACCOBO MH(OpMAIHH, ceTh VIHTEpHET U ApyTHE)

Keiicel Ha aHamu3 HHPOPMAIIUK O PA3BUTHH OMOTEXHOJIOTHI C IPUMEHEHHEM TEXHUYECKHUX CHCTEM (110

rpynmnam)

3armuta ketica: [IpeacraBieHue pe3yabTaTOB pEIICHHs KEHCOB (BBICTYIUICHHE C MIPE3CHTALIUCH ) 4
IIpome:xxyTouna 2
s aTTecTAlUs 3a4eT
10 AUCIUTIIHHE
Bcero: 72




3. YCJOBUSA PEAJIM3ALIUU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHON
JAACIUIIJIMHBI .

3.1. lnsg peaau3auuu NporpaMmbl JMCHUILTHHBI JOJKHBI OBITH MPeAyCMOTPEHbI
ciaeAyolye creluaJbHble IOMelleHHs

Kabuner «buonorun», ocHaieHHbIH 00OpynOBaHUEM: MeOelb, JOCKA, MeE,
HaTJsiAHBIE TOCOOMs (KOMIUIEKTHI y4YeOHBIX TaONHMIl, IUIAKaTOB), TEXHUYECKUMU
cpeacTBaMu OOy4YEeHHUsS: KOMIIBIOTEp C YCTpPOWCTBaAaMHU BOCIPOM3BEIEHUS 3BYKA,
IPUHTEP, MYJIBTUMEIUA-IIPOEKTOP C IKPAHOM, YKA3KA-IIPE3EHTEP ISl PE3CHTALIHIA.

JlaGoparopus,ocHailieHHas: 00OpyJOBaHMEM [JIsl  MPOBENCHUS  3aHATHH:
MUKPOCKOIIbI, CEKYHJJOMEp, TOHOMETp, JlabopaTopHas nocyaa (IpoOUpPKH, MOACTaBKU
JUIs IPOOUPOK, MHUHIIETHI, NMECOK, CTYNKH C MECTUKAMM, NMPEAMETHbIE U MOKPOBHBIE
CTEeKJa, CTEKJISIHHbIE IaJOYKH, IpenapoBajbHble WIJbI, (PUIbTpOBaJbHas Oymara
(cangeTkn), cTakaHbl) TUIIEPTOHUYECKUH pacTBOP XJIOpUAa HaTpus, 3%-HbIil pacTBOp
NEepoOKCHIa BOJIOPOAA, PAcTBOpP Hoga B HOAMCTOM Kallid, TIUIEPUH, KIyOHU
KapTodens, JTUCT A0/ KaHAJICKOW, IIOM PSAOWHBI OOBIKHOBEHHOW (PSOWHBI WIIH
TOMAaTa), JyK pernyatblii, pa3BeACHHbIE B BOJE APOAOIKH);

3.2. HapopMmaniuoHHOE o0ecnedeHre PeaTu3auy MporpaMmbl

Jns  peanuzanuu  nporpaMmMbl  OuOnMoTeuHbld  GoHA  00pazoBaTeNbHOMN
OpraHu3alMi JIOJDKEH WMETh TeYaTHbIE W/WIM JJIEKTPOHHBIE O0pa3oBaTelIbHBIE U
UHPOPMAIIMOHHBIE  PECYpChbl,  PEKOMEHJOBAHHBIE IS  HCIONB30BaHHUS B
o0pa3oBaTenbHOM IMpoIIecce, He CTapIie MATH JIET C MOMEHTA M3AaHMUS.

PexoMenayemble TiedaTHBIE HM3JaHUS IO pealu3aluy 0011eoOpa3oBaTeIbHON
JUCUUIUIMHBL TPEJICTABICHbl B METOAMYECKMX PEKOMEHJAlUUSX [0 OpraHu3alMH
00yueHus.

IlepedyeHnb pexoMeHIyeMbIX y4eOHbIX u3gannii, UHTEepHET-pecypcos,

JAONOJHUTEILHOM JTUTEPATYPbI.

Jlns cTy1eHTOB.
1.2umuknonenusa «TaiftHbI )kUBOM Npupoabl», MockBa, «Maxaon», 2018 r.
2. JLII. AnacracoBa «CaMocTosiTENbHBIE PA0OTHI ydaluxcs Mo oouieil onogorum» ,M.
[Ipocsemenne, 2013 r.
3.Uonyesa A.1O. « buonorus» yueOnuk mig yapexaenut CI10 — M., 2016 T
3.3axaposa B.b. u 0p. «Bech MIKOILHBIN Kype B cxeMax u Tadiaumax». — M., 2017.
5.Mamonmos C. I, 3axapoeé B. b., Koznosa T. A. buonorus: yueOHHUK IJi CTY/I.
YupexneHnuit Beiciiero odpasoBanus (6akamaBpuat). — M., 2017.

Jis npenogaBareJiei.
1. O.A. IlenensieBa «Iloypounsie pazpaboTku 1mo oOieit 6rnosorun», Mockaa,

BAKO, 2020 r.

HNuTepHer-pecypcesl.



www. informika. ru (OneKTpOHHBIN YUeOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).
www. schoolcity. by (buosorust B Bonmpocax u 0TBeTax).

www. bril2002. narod. ru (buonorus mis mkonbHUKOB. KpaTkas, KOMIakTHas, HO
JIOCTaTOYHO

noapobnass wuHpopmanus no pazgenam: «OOmas  Oumosorus», «boraHukay,
«3oonorusy, «YeaoBek»).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI.

KoHTpoJib 1 01eHKa pe3ysIbTaTOB OCBOEHUS 00111€00pa30BaTeNbHON JUCHUIIINHbBI
PacKpbIBaIOTCS Yepe3 TUCHUIUIMHAPHBIC PE3YJIbTaThl, HAIPABJICHHbBIE HA (POPMHUpPOBAHUE
00X u mpodeCCHOHATBHBIX KOMIIETEHIIMH 10 pa3zesiaM U TeMaM COJIepKaHusl yueOHOTro

Marepuarna.
Oo6mas Paznen/Tema Tun oumeHoOYHBIX
KOMITIeTeH U MepOoNnpusiTHi
Pazgea 1. Knerka — KonTtponbsHas pabota
CTPYKTYPHO- «MonexkyJspHbIi YPOBEHD
(pyHKIHOHATIBHAS OpTraHU3allN )KUBOTO
eIMHMIIA JKUBOTO
OK 02 buonorus kak Hayka. 3arnoiHeHne Ta0JIUIBI C
OO6m1as XxapakTeprucTUKa OIMCAHUEM METOJ0B
KH3HHU MUKPOCKOITUPOBAHHUSI C UX
JIOCTOMHCTBAMH U
HEJIOCTaTKaMHU.
3anosHeHUe TaOIHIbl « Brias
YYCHBIX B pa3BUTHE OMOJIOTHH
3arnoIHEHNE CPAaBHUTEILHOU
TaOJIUIIBI CXOJICTBA M a3 TUIHil
’KUBOTO U HE )KUBOT'O
OK 01 CtpyKTypHO- OuenuBaeMasi JUCKYCCHS MO
OK 02 (GyHKIHOHATBHAS BOIIPOCAM JIEKIUU
OK 04 OpTaHM3AIHS KIETOK Pa3paboTka MEHTAIBHOM KapThI MO

KJIacCU(UKAIIUU KIETOK U UX
CTPOCHHIO Ha MPO- U
AYKaPUOTHYECKHUX U TI0 IIAPCTBAM
B MUHH TPYIIIax

BrImiosiHeHHE U 3amuTa
1ab0paTOPHBIX PadoT:
«CtpoeHue KIeTKHU (pacTeHus,
KUBOTHBIE, TPUObI) U KJICTOYHBIC
BKJIIOUCHHUS (Kpaxmal,
KapOTHUHOU/IBI, XJIOPOILJIACTHI,
XPOMOILJIACTHI )»

[IpakTHdeckoe 3aHsATHE.
[IpencraBienune yCTHBIX
COOOIIEHUH ¢ Mpe3eHTalNEeH,
MTOATOTOBJICHHBIX 110 TIEPEUHIO
HMCTOYHHUKOB, PEKOMEHTOBAaHHBIX
Mperno/iaBaTeieM




OK 01
OK 02

CrpykrypHO-
(yHKUIHOHANBHBIE (PAKTOPHI
HACJIEICTBEHHOCTH

@pPOHTAIBHBINA OITPOC
PazpaboTka riioccapus
Pemenue 3ama4 Ha onpeneneHue

[IOCJIEIOBATEIBHOCTH
HYKJICOTUI0B, aMUHOKHUCJIOT B
HOPME U B CIIy4ae U3MEHEHUSA
[IOCJIEIOBATEIBHOCTH
HykineotunoB JJHK

OK 02

OOMEeH BeEIECTB U
MIPEBPAIICHUE SHEPTHH B
KJIETKE

@POHTAIBHBIN OIPOC
3anoJIHEHNE CPAaBHUTEIIBHOU
TaOIUIBI XapaKTEPUCTHK THIIOB
oOMeHa BEIIeCTB

OK 02
OK 04

JKW3HEHHBIN TUKIT KJIIETKH.
Muto3. Meiios

Ob6cyxnenHre o Bompocam
JCKIIH

Pa3paboTka 1eHThl BpeMeHU
KU3HECHHOTO [IUKJIa

Pazpnen 2. Ctpoenne u
(pyHKUMHU OpraHusMa

KoHntposnbHas pabora “CrpoeHue
U QYHKIIMH OpraHuizma’

OK 02
OK 04

Ctpoenue opranuszma

OuennBaeMasi JUCKYyCCUSA
Pa3paboTka MEHTaIbHOM KapThl
TKaHEW, OPTaHOB U CUCTEM
OpraHoB OPraHU3MOB (pacTeHUS,
YKUBOTHBIE, YEJIOBEK) C KPATKOM
XapaKTEPUCTUKON X (PYHKIIUI

OK 02

@opMBbI pa3MHOKEHUS
OpPraHU3MOB

@POHTAIBHBIN OIPOC
3anonHeHne TabIUIBI C KPATKOM
XapaKTEPUCTUKON U IIPUMEPAMHU
¢dbopM pa3MHOKEHHS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHul,
YKUBOTHBIX U YeJIOBEKA

Pa3paboTka n1eHTHI BpeMEHHU €
XapaKTEPUCTUKOM HTAIIOB
OHTOT'€HE3a OTACIBbHOU IPYNIION
’KUBOTHBIX U YEJIOBEKA 10
MHUKpOTpynmnam

Tect/ompoc

CocraBneHue )XKM3HEHHBIX LUKJIOB
pacTeHuy Mo OTAeIaM
(MOXOBUIHBIE, XBOILIEBU/IHBIE,
MaroOpOTHUKOBH/IHBIE,
TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH
HaCJIEJOBaHUS

Pa3paboTtka rioccapus
@pOoHTAIIBHBIN ONPOC




Tect mo Bompocam JEeKIUH
Pemienue 3a1au Ha onpeaeneHue
BEPOSTHOCTU BO3HUKHOBEHMUS
HACJIEJICTBEHHBIX MTPU3HAKOB MPU
MOHO-, M-, TTIOJIATHOPUTHOM 1
aHAJTM3HUPYIOIIEM CKpEIMBaHUH,
COCTaBJICHHE T€HOTUITHMYECKUX
CXEM CKpEIIUBaHUS

OK 01
OK 02

CuoensieHHOE HacjlIeJOBaHHUE
MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpeneneHue
BEPOSITHOCTU BOBHUKHOBEHMUS
HACJIEJICTBEHHBIX MTPU3HAKOB MPU
CIICIVICHHOM HAacJICJJOBaHUH,
COCTaBJICHUE TCHOTUITUYECKUX
CXEM CKpEIIUBaHUS

OK 01
OK 02
OK 04

3aKOHOMEpPHOCTHU
U3MCHUYHBOCTH

Tecrt.
Pemenue 3a1a4 Ha onpeneneHue

TUIIA MyTalluH [P Tiepeayde
HACJIEeICTBEHHBIX IPU3HAKOB,
COCTABJICHHE F€HOTUITMYECKUX
CXEM CKpEIIUBaHU

Pazgea 3. Teopus
IBOJIIOLINH

KonTtponrsHas padota
“TeopeTHdeCcKHe aCIEKThI
SBOJIIOIINH KU3HU Ha 3emiie”

OK 02
OK 04

I/ICTOpI/IH 9BOJJIIOIIMOHHOT'O
YUYCHHUA. MI/IKPOBBOJIIOI_II/ISI

OpoHTaAIBHBIN OIPOC

Pa3paboTka rioccapus TEpMHHOB
Pa3paboTka 1eHThl BpeMeHU
Pa3BUTHS 3BOJIIOLIMOHHOIO YUCHUS

OK 02
OK 04

MaxkposBoJtronus.
Bo3HukHOBEHME U pa3BUTHE
JKU3HU Ha 3eMJie

OuenuBaeMasi TUCKYCCHUSL:
HCMOJIb30BaHNE APTYMEHTOB,
OMOJIOTUYECKON TEPMUHOJIOTUH U
CHUMBOJIMKH JJI JJOKa3aTeIbCTBA
POJCTBa OPTaHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIII
PazpaboTka jeHTHI BpeMEHH
BO3HUKHOBEHUSI U Pa3BUTHS
JKU3HU Ha 3eMiie

OK 02
OK 04

[Ipoucxox1eHHE YeIOBEKa —
aHTPOIIOT€HE3

OpPOHTATBHBINA OITPOC
Pa3paboTka 1eHTH BpeMeHU
MIPOUCXOXKICHUS YeJI0BEKa

Paznen 4. dxoJiorust




OK 01 Okonorudeckue paktopsl U | TecT Mo IKOIOTrHYECKUM

OK 02 Cpebl KU3HU (dakTopam u cpeaM KU3HU

OK 07 OpraHU3MOB

OK 01 [Tonynsmust, coobmecta,  |CocTaBlIeHHE CXEM

OK 02 HKOCUCTEMBI KPyTrOBOPOTAaBEILECTB, UCIIONb3YsI

OK 07 MaTepUabl JICKIIUH
Pemenne npakTuko-
OPUEHTUPOBAHHBIX PACUETHBIX
3a/IaHUM IO IEPEHOCY BEIIECTBA U
SHEPIrUU B SKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKHUX IIETICH
Y TupamMuji OMOMaCChl U SHEPTUH

OK 01 buocdepa - rmodanpHas OuenuBaeMasi IUCKyCCHUS

OK 02 3KOJIOTUYECKAS] CUCTEMA Tect

OK 07

OK 01 Bmusuune antponorennsix  [Tect

OK 02 (axropos Ha Ouochepy I[MpakTryeckas pabora “OTXO0IbI

OK 04 MPOM3BOJICTBA”

OK 07

OK 02 BnusgHue conuanbHO- OueHuBaeMasi TUCKYCCHUS

OK 04 SKOJIOrHYecKux (hakTopos Ha|BrinonHenue naboparopHoi

OK 07 3]I0pOBBE YEIOBEKA paboTHI Ha BEIOOD:
"YMcTBEHHAs
paboTOCIIOCOOHOCTH",
"BriusiHre abUOTHYECKUX
(hakTOpOB Ha YeoBeKa (HU3KUE U
BBICOKHE TEMIIEpaTyphl)"

Paszgea S. buoJiorust B 3amuTa Keica: IpeACTaBICHHAE
KU3HHA PE3yJIbTAaTOB PELICHUS KEUCOB

(BBICTYIJIEHUE C MpE3EHTAEN )

OK 01 buoTtexHonoruu B Ku3HU Brinonnenue keiica Ha aHaIu3

OK 02 KaKJI0T0 MH(}OpMaAIU O HAYYHbBIX

OK 04 TOCTIKCHUSX B 00J1aCcTH
T€HETUYECKUX TEXHOJIOTHH,
KJICTOYHON MHXEHEPUHU, MUIIIEBHIX
OMOTEXHONOTHA (IO TpyIIam),
MPEJCTaBIICHUE PE3yJIbTaTOB
pEIIEHUS KEUCOB

OK 01 [IpomblinieHHast BrimonHenue kerca Ha aHau3

OK 02 OMOTEXHOJIOTHS uH(pOpMalLMU O pa3BUTUU

OK 04

MIPOMBIILICHHOW OUOTEXHOJIOTUI
(Mo rpynmnam), npeacTaBiIcHUE




pPE3YyJIbTATOB PEUICHUS KEUCOB

OK 01
OK 02
OK 04

CormaabHO-dTHYECKHE
aCIIEKTHI OMOTEXHOIOT Ui

Brinonnenue keiica Ha aHaIu3
nHopMaIu 00 STHIECKUX
aCIEKTax pa3BUTHUS
OMOTEXHONOTHA (IO TpyIIam),
MIPEICTABJICHUE PE3YIhTATOB
pEIIEHUS KEUCOB

OK 01
OK 02
OK 04

buorexuonoruu u
TEXHUYECKUE CUCTEMBI

Brinonnenue keiica Ha aHaIU3
HH(pOpMAITHU O Pa3BUTHS
OMOTEXHOJIOTHUM C TPUMEHEHUEM
TEXHHUYECKUX CHUCTEM (T10
IpyIIam), MpeICTaBICHUE
pPE3yJIbTATOB PEUICHUS KEUCOB
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