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1.MACIIOPT PABOUYEM IPOI'PAMMBI OEIJ_[EOBPA3OBATEJII)HOI71 JUCHUITIUHBI
«BAOJOI'US»

1.1. O6aacTh NpuMeHEeHUsI MPOTPaMMbI

Pabowas mporpamma pa3paboTaHa B COOTBETCTBHHM C (eAepalbHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM CpenHero oolmero obpasoBaHust (YTB. MPUKA30M MHUHHCTEPCTBA
obpaszoBanus u Hayku PD ot 17.05.2012r. Ne 413 (c u3MEHEHHUSIMH U JOTIOJIHEHUSIMH)) U (efepatbHON
o0Opa3oBaTenpHOM MporpaMMoil cpeanero ooéuiero oOpa3oBaHus (yTB. NPUKA30M MHUHHCTEPCTBA
npocsemiernss PO or 18.05.2023 Ne371), ¢ yuerom denepanbHOl paboyeil MporpaMMbl CPETHETO
obmiero o6OpaszoBanus 1o auciuiuinHe «buonorus» (0a30BbI ypOBEHB),  PEKOMEHIOBAaHHOU
denepallbHBIM TOCYJIaPCTBEHHBIM OIOJUKETHBIM HAy4YHBIM yupexacHueMm «WHCTUTYT crpaTteruu
pasButus oOpazoBanusi Poccuiickoil akagemun oOpa3oBaHUS», MPUMEPHOH pabodeil MporpaMMbl
obmeo0Opa3oBaTebHOM  TUCHMIUIMHBL  «bronorus» a1 mpodeccHoHanbHBIX  00pa30BaTENbHBIX
opranmzanuii ans YI'TIC 09.00.00 (09.02.07), pexomennoBannoid ®I'BOY IO «MHCTUTYT pa3BUTHUS
npodeccnoHabHOTO 00pa3oBaHus» (yTBepkIeHa Ha 3aceganuu CoBeTa IO OLEHKE COACP)KaHUS U
KauecTBa MPUMEPHBIX pabo4yMX MporpaMM 00Ie00pa30BaTENbHOTO M COIHAIBHO-TYMaHUTAPHOTO
LUKJIOB cpeaHero mpodeccruonanbHoro oopazopanus (mpotokoit oT 30.11.2022r. Nel4)).

PaGouass mporpamma o001eoOpa3oBaTeNIbHON UCHUILUIMHBI SBJISETCS YacThIO OCHOBHOM
npodeccnoHabHOM 00pa3oBarenpHOU porpammbl B cootBeTcTBUU ¢ PI'OC CIIO nmo cienuanbHOCTH
09.02.07 UndopManHoHHBIE CHCTEMbI M POrPAMMHPOBAHUE, BXOAIIEH B YKPYIHEHHYIO TPYIIILY
09.00.00 UndopmaTiKa U BLIYUCIANTEIbHAA TEXHUKA.

Pabouas nmporpamMma 06111e006pa3oBaTeIbHON TUCIUILUIMHBI MOKET OBITh UCTIOJIb30BaHa IPYTUMHU
00pa3oBaTENBPHBIMU  YUPEKACHUSMH NPOPECCHOHATBHOTO W JIOMOJHUTEIBHOrO  00pa3oBaHus,
pean3yomuMu 00pa3oBaTeIbHY0 POrpaMMy CPEIHETO 00IIero 00pa3oBaHusl.

1.2. MecTo AMCOMILIMHBI B CTPYKTYpe npogeccnoHanbHoil o0pasoBaTenbHoii nporpammbl CI1O:
JUCLUIIINHA BXOJAUT B 0011e00pa30BaTeIbHBINA [TUKIL.

1.3. lean u niiaHupyemMble pe3yabTaThbl 0CBOECHHS AUCIHUIIIMHBI:

1.3.1. llesqiu 1 3a1a4M JUCHMILIMHBI
Heab: QopmupoBaHue y CTYIEHTOB TMPEACTaBICHHUS O CTPYKTYpHO-(GYHKIIMOHATHHOU

OpraHM3allfH KUBBIX CHCTEM Pa3HOTO PaHra KaKk OCHOBBI IPHUHSTHUS PEIICHUI B OTHOIIEHUN O0OBEKTOB
YKUBOW MPUPOJIBI M B IIPOU3BOJICTBEHHBIX CUTYAITHAX.

3agauu:

1) cpopmupoBaTh NOHUMaHKUE CTPOEHHS, MHOTOOOpa3Hsi U 0COOEHHOCTEHN KUBBIX CUCTEM Pa3HOTO
YPOBHS OpTaHW3AIMH, 3aKOHOMEPHOCTEH MPOTEKaHUsS OWOJOTHYECKHX IPOIECCOB W SIBICHUU B
OKpYyXKarollel cpene, HEIOCTHOW HAay4YHOM KapTUHBI MHpa, B3aUMOCBS3H M B3aUMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYyK;

2) pa3BUTh YMEHHUS OMNpPENENSITh KUBbIE OOBEKTHI B TPUPOJE; MPOBOIUTH HAOIIONCHUS 3a
OKOCHUCTEMaMHU JIJISl BBISBJICHHSI €CTECTBEHHBIX M AHTPOIOTEHHBIX W3MEHEHWH, MHTEePIPETUPOBATH
pe3yNIbTaThl HAOMIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEICHUS MPOCTSHINNX OMOJOTHYECKHX SKCIIEPUMEHTATBLHBIX
WCCTIEIOBAHUH C COOTIOIEHNEM TTpaBriI 6€30MacHOr0 O0pameHusi ¢ 00bEKTaMu U 000PYI0BaHUEM;

4) pa3BUTh YMEHUS HCIIONH30BaTh MH(DOPMAIMIO OMOJIOTHYECKOT0 XapakTepa W3 Pa3IMuHBIX
HCTOYHUKOB;

5) chopmMupoBaTh yMEHHSI POTHO3UPOBATH MOCIEACTBHS CBOCH JAESITENLHOCTH 110 OTHOIICHHUIO K
OKpYyKarollel cpene, COOCTBEHHOMY 3J0POBbIO; OOOCHOBBIBATh U COOMIOAATh MEPhl MPOMUIAKTUKU
3a00JIeBaHUH.



6) chopMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTMYECKON HAYKU U TEXHOJIOTHH B
HpaKTquCKOﬁ ACATCIIBHOCTU 4YCJIOBCKA, Pa3BUTUMU COBPCMCHHBIX MCOAUIUHCKUX TEXHOJIOTHHA U
arpoOMOTEXHOJIOTHl.



1.2.2. [lmanupyemble pe3yJabTaThl 0CBOEHHUs 001Ie00pa3oBaTebHON JUCHUILIMHBI B c00TBeTCTBHU ¢ PI'OC CIIO u Ha ocnose ®I'OC COO

Koa n
HAHMEHOBaHMHeE
(opmupyembIx
KOMIIeTeHI U

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mmue

JAucuunianHapHbie

OK 01. Beibupats
CIOCOOBI pereHUs
3aja4
npodeCCuOHATBLHON
JeSATeITbHOCTH
MPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIUTAHUS:
- TOTOBHOCTh K TpynHy,
TpyAoIt00ue;

- TOTOBHOCTh K aKTHBHOH JEATEIBHOCTH TEXHOJIOTUYECKON U
COIMAJILHOW HAIpPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMHPOBATH,

OCO3HAaHHUE LEHHOCTH MAaCTEPCTBA,

IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBIMIONHATH  TaKylo
eI TeTbHOCTD;
- HWHTEpeC K pa3uuHbiM cdepam mpodecCHOHATLHOM

JIESITENLHOCTH,
OBianeHne yHHBEPCATHHBIMU YUCOHBIMU TO3HABATCIbHBIMH
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE el CTBUSI:

- CaMOCTOATENIbHO (QOPMYITUPOBATH U  aAKTyaIU3UPOBATh
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccuukanuu u 0600IIeHHUS;

- ONpeneNsiTh IENH JeATETbHOCTH, 3a/laBaTh IMapaMeTpbl U
KPUTEPUU UX TOCTHKECHUS;

- BBUBIAATH ~ 3aKOHOMEPHOCTM U NPOTUBOpEUYUs B
paccMaTpuBaEMBbIX SIBICHUSX;
KOPPEKTUBHl B

pe3yabTaTOB

-  BHOCHUTH
COOTBCTCTBHUC

JIeSITENNbHOCTh,  OIIEHUBATh
LensiM, OLEHUBATh  PUCKHU
MMOCJICACTBUI JIESITETbHOCTH,

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIIEHUN KU3ZHEHHBIX
npobiem

0) 0a30BbIe HccC/IeI0BaTEIbCKUE TeHCTBUS:

c(OPMUPOBAHHOCTh 3HAHWIA O MECTE M POJM OHOJOTUU B
CHUCTEME HAy4yHOro 3HaHUS; (PYHKIUMOHAJIHHOW TI'PaMOTHOCTH
YesloBeKa ISl PelIeHUs )KU3HEHHBIX MPOOieM;

cOPMUPOBAHHOCTh ~ YMEHHUS  PACKpBIBaTh  COJEp>KaHUE
OCHOBOTIOJIATalOIINX OMOJIOTUYECKUX TEPMHHOB U TOHATHH:
KHU3Hb, KIETKA, TKaHb, OpPraH, OpraHW3M, BUJ, MOIYJALHUS,

sKocucTeMa, OuoreHos, Ouochepa; wmerabonusm (oOMeH
BEILIECTB u MIPEeBpAIICHIE SHEPIHH), romMeocTas
(camoperymsinus), OMOCHHTE3 Oeika, CTPYKTYpHas

OpraHu3alys KUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCIIPOU3Be/IeHNE (PETpOoayKIHUs), HACIEICTBEHHOCTb,

W3MEHUYUBOCTh, OJHEPro3aBUCUMOCTh, POCT H pa3BHUTHE,
YpOBHEBasi OpraHU3aIus;
cOPMUPOBAHHOCTh ~ yYMEHHUS  PACKpBIBaTh  COJEp)KaHUE

OCHOBOTIOJIATAIOIINX OMOJIOTHYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOIMOHHOM,
MIPOMCXOXKICHUS )KMU3HU U YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAIOIINE
Ounosornueckue 3aKoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.1. BaBunoga, 3. I'ekkens, @. Mromnepa, K. bapa),
IPAaHUIIBI UX MPUMEHUMOCTHU K )KMBBIM CHCTEMaM;
NpuoOpeTEeHNnEe ONbITa TPUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOT'O TTO3HAHUS, HCTIOJIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS
W OINHWCAaHUS KUBBIX CHCTEM, TIPOIIECCOB U SIBJICHUM,
OpraHu3aIi U MPOBEJAEHUS OMOJOTHYECKOTO IKCIIEPUMEHTA,

BBIZIBMDKCHHUA THUIIOTE3, BBIABJICHUA 3aBUCHUMOCTU MCKIY




- BJIJICTh HABBIKAMH y4eOHO-HUCCIIE0BATENIBCKOM U TPOSKTHOM
JESITEIbHOCTH, HAaBbIKAMU pa3peLIeHUsl Ipo0ieM;

- BBISIBIIATD IIPUYMHHO-CIIEACTBEHHBIE CBA3U u
aKTyaJIM3UpOBaTh 3a/a4dy, BBIIBUIaTb I'MIIOTE3y €€ pPELICHUS,
HaXOOUTb  APryMEHTBl  JUIsl  JI0Ka3aTelbCTBa
YTBEP)KICHUM, 3a1aBaTh IapaMeTPbl U KPUTEPUH PEIICHNUS;

- QHAJIM3UPOBATh IOJIYYCHHBIE B XOJE€ pEUICHMs 3aJa4u

pE3YIbTAaThl, KPHUTHYECKKU OLCHHBATH HUX JOCTOBECPHOCTD,

CBOHX

IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIIOBUSX,

- yMeTh TIEPCHOCUTh 3HAHHWS B I[O3HABATCIBHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HECATSIIEHOCTH,

- yMETh HMHTETPHPOBATh 3HAHHS W3 PA3HBIX NPEIMETHBIX
obacrei;

- BBIJIBUTaTh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIBHBIC ITOIX O IbI
U PELICHHUS;

- CIIOCOOHOCTb HUX MCIIOJB30BaHMUS B IIO3HABATENBHON U
COLIMAJIBHOM ITPAKTHUKE

HCCIICAYCMbIMHA 00BsACHEHNS

pe3yJIbTaTOB ¥ ()OPMYJIUPOBAHUS BBIBOJOB C HCIIOJI30BAHHEM

BEJIUYMHAMH, MOJY4YEHHBIX
HAayYHBIX [OHATUN, TEOPUHN U 3aKOHOB;

cOPMUPOBAHHOCTh ~ YMEHHS  BBIACIATH  CYIICCTBCHHBIC

IMIPpHU3HAKHU
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHu3MOB, BHIOB,

BUPYCOB, KICTOK MPOKApHOT M IyKapHoOT;
OMOTeOIIeH030B U AKOCHCTEM; OCOOEHHOCTH ITPOIIECCOB OOMEHa
BEILECTB M NPEBPAIICHHUs] PHEPTHUH B KIETKE, (OTOCHHTE3a,
IUTACTUYECKOTO U JHEPreTUYecKoro OOMEHa, XEMOCHHTE3a,
MUTO33a, ME#03a, OIJIOJOTBOPEHHUSI, PA3BUTHS M Pa3MHOKCHHS,
MHIMBUAYAIBHOIO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a), 60pbObI
3a CyIIECTBOBAHHUE, ECTECTBEHHOTO 0TOOPA, BUA000Opa30BaHMUs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejie OOMTaHHS, BIUSHHS
KOMITOHEHTOB JKOCHCTEM, AaHTPOIOTCHHBIX W3MEHEHHH B
IKOCUCTEMax CBOEGH MECTHOCTH, KpPyroBOpOTa BEIIECTB W
npeBpalieHne dHeprun B Ouocdepe;

c(OPMHUPOBAHHOCTh YMEHHUS peliaTb OMOJIOTMYECKUE 3a]auH,
COCTABIISITh TCHOTHITNYECKHE CXEMbI CKPEITUBAHUS [T pa3HBIX
TUTIOB HACJICZIOBAaHUS TPU3HAKOB Y OPTaHU3MOB, COCTaBIIATH
CXEMBI TIepeHOCa BEIIECTB M SHEPTHH B JKOCHCTEMax (LIermu

IIUTaHUs, ITUIICBBIC CeTI/I)

OK 02.
Hcnons3oBate
COBPEMEHHBIE
CpeICTBa IMOUCKA,
aHaIn3a u
WHTEPIpETAINN
uHpopMalUU 1
nH(pOpMalOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(OpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHs HAyKH M OOIIECTBEHHOMH

KYJIBTYD,
MecTa B

ITIPAKTUKH, OCHOBAHHOT'O Ha JAuajore

CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MTOJIMKYJIBTYPHOM MHPE;

- COBEPIIECHCTBOBAHME SI3BIKOBOW M YWUTATEIBCKOW KYJBTYpPBI
KaK CpeICTBa B3aUMOJICHCTBUA MEXKIY JIOJBMHU U IO3HAHUS

MUDA;

c(OpMHUPOBAHHOCTH
uHpOpMaLHI0 OHOJOIMYECKOr0 COZIEp:KaHUs, BKIFOUYAIOLIYIO
TNICeB/IOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (Cpe/icTBa

YMeHI/Iﬁ KPpUTHYCCKHU OLICHUBATh

MaccoBoW HH(pOpMaLUK, HAyYHO-TIOMYJISIPHbIE MaTepHallbl);

HHTCPIPETUPOBATH OTHYCCKUEC ACIICKTHI COBPEMEHHBIX

HCCIICAOBAaHUN B OMOJIOTUHM, MEIHMIMHE, OHWOTEXHOJIOIUH;

paccMaTpuBaTh  IVIOOANbHBIE  3KOJOTHYECKHE  MPOOJIEMBI

COBPCMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOHNICHHWIO K HHM

COOCTBEHHYIO MO3HUIIUIO;




npodeccnoHaTBEHOMI
JEATSIbHOCTH

- OCO3HAaHHUC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTD

OCYIIECTBIISATh MPOEKTHYIO u HCCIIEI0BATENIbCKYIO
NEeSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

OBnaneHne yHHBEPCATHHBIMU YUCOHBIMU TMO3HABATEIbHBIMH
NEUCTBUSIMU:

B) pabora ¢ uHgopmaumeii:

- BJIaJIETh HABbIKAMU MOJyuyeHUs: HUHPOpMALMK U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITh TOUCK, aHAIIN3,
CUCTEMATH3AIMIO U HHTEPIIPETAUIO MHPOPMAITUH PA3ITNIHBIX
BHJIOB ¥ (DOPM MpeACTABICHUS;

- CcO3MaBaTh TEKCThI B PA3IUYHBIX (opMaTax C ydeTOM
Ha3HaYeHUs WHQPOPMAIMU W TEICBOM ayJIUTOPUHU, BBIOMpAs
ONTUMAJIBHYIO (POPMY MPECTABICHUS U BU3YaIH3al1H;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh WH(pOpPMALIUH, €€
COOTBETCTBHE NMPABOBBIM U MOPAIbHO-3THUECKUM HOpMaM;
CpencTBa MH(OPMALIMOHHBIX u

KOMMYHHKAIIUOHHBIX TEXHOJIOT Wil B pCeIICHUN KOTHUTUBHBIX,

- HUCIIOJIB30BAThb

KOMMYHHUKAaTHUBHBIX u OpTraHHU3allMOHHBIX 3aga4 C

co0IIoIeHNEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBbI, PecypcocOepeKeHUs], MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

- BJIaJIeTh HaBBIKAMM PAaCHO3HABAHUSA U 3alIUTHI HHPOPMALIUHY,

nH(OpMaLMOHHON 6€30MaCHOCTH JIUYHOCTH

cOPMUPOBAHHOCTh ~ YMEHHMH  CO3/1aBaTh  COOCTBCHHBIC

MUCHMEHHBIE M YCTHBIE COOOIICHUS HA OCHOBE OMOJIOTHYECKON
uHpOpMALlUM U3  HECKOJIbKHUX

HCTOYHHKOB, rpaMOTHO

MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 04. 3¢ppexTuBHO

B3alMOJICHCTBOBAThL
u paboTtaTh B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEEIEHUIO;

-OBJIaJICHUE HaBBbIKAMH y4e0HO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBJlaleHHe  YHMBEpPCAJIbHBIMH  KOMMYHUKATHBHBIMH
AefCTBUAMMU:

0) coBMecTHas AeATEJIbHOCTD.

NpUOOpETEHUE OIbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOT'O TO3HAHUS, UCTIOJIb3YEMBbIX B OMOJIOTUU: HAOIIOICHUS
U OIHCaHHsS HKUBBIX CHCTEM, IIPOLIECCOB U  SBJICHHUI;
OpraHM3alMM U IPOBEACHHSI OMOJIOIMUECKOTO IKCIIEPUMEHTA,
BBIJIBIKEHUSI THIIOTE3, BBIABICHUSA 3aBUCUMOCTH MEXKIY
UCCIIElyeMbIMH  BEJIIMYMHAMH, OOBSICHEHUS MOJYYEHHBIX
pe3ysbTaToB U (OPMYJIUPOBAHUS BHIBOJOB C HCIIOJIb30BAaHHEM
HAay4HBIX [IOHATHUHI, TEOPUI U 3aKOHOB




- MOHMMATh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOH M
WH/IMBUYaIbHOM paboThI,
COBMECTHOM

- MNPpUHHUMATDH OcIn

U KOOPIAMHHMPOBATH

JesATEIbHOCTH,
OpraHU30BbIBATH NEUCTBUST 1O €€
JOCTH>KEHHIO: COCTABIISATH IJIAH ACHCTBUM, paclpeaeiaTh POJIn
C Y4YeTOM MHEHUH YYaCTHHUKOB OOCYXJaThb pe3yJibTaThbl
COBMECTHOH paboThI;

- KOOPIUHHUPOBAaTh M BBHINOJHATH pabOTy B  YCIOBHAX
peanbHOrO, BUPTYaJIBHOTO u KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIISAITh TO3UTHUBHOE CTPATETHYECKOE IOBEJCHUE B
pa3IMYHBIX  CHUTyalMsiX,  MPOSBIATH  TBOPUYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM
OBaanenue YHHMBEPCAJIbHBIMH
JeHCTBUSIMU:

I') MPUHSTHE ce0sl U APYTHX JIIO/Iei:

- IpUHUMATh MOTHBBl U apryMeHThl APYTUX JIOACH NpHu

peryjsaTuBHbBIMHA

aHaJIN3€ PE3YJIbTATOB IEATENBHOCTH;
- IPU3HABATh CBOE MPABO U MPaBO JPYIHX JIIOAEH Ha OLINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHHUMATh MHp C MMO3UIUU APYTOro
YCJIOBCKaAa

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpPY’Karollen
CpeIbl,
pecypcocOepexeHII0
, TPUMCHSTH 3HAHHS
00 U3MEHEHUU
KJIMMaTa, IPUHITAIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

B 00J1acTH 3K0JI0rH4eCcKOro BOCIIUTAHNS

- c()OPMHPOBAHHOCTH KOJIOTUYECKON KyJIbTYphl, TOHUMAaHUE
BIIMSHUS COLUATIbHO-DKOHOMUYECKHX MPOLECCOB HA COCTOSIHUE
NPUPOJHOM M COLMAJIBHOM Cpefbl, OCO3HAHUE TII00ATHLHOTO
XapakTepa dKOJIOTHYeCKHX Mpo0iIeM;

- IUNTAHWPOBAHUE U OCYIIECTBICHHUE JIEUCTBUI B OKpY KaroLIen
Cpelle Ha OCHOBE 3HAHUS LENel YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;

AKTUBHOE  HENPHUATHE  JIEHCTBHIA,

IMPUHOCATINX BpEa

OKpYKarolleu cpese;

c(OPMUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJyYEHHbIE 3HAHUS
JUIs 00BACHEHHUs OMOJIOTHUECKUX IMPOLECCOB U SBICHUM, IS
MPUHATHS TPAKTUYECKUX PELIEHUI B MOBCETHEBHOM JKU3HU C
Henplo  obecriedeHuss O€30MacHOCTH CBOETO  3/I0pOBbSl U
3I0pPOBbSl  OKPY’KaIOLIUX JIFOJIeH, COOMIOACHUS 370pPOBOIO
o0pasa >KU3HU, HOPM IPaMOTHOTO MOBEJICHHS B OKpYXKarolein
MPUPOJIHON cpene; MMOHMMAaHHE HE00X0IMMOCTH
UCTOJIBb30BaHUSl JOCTHKEHUH COBPEMEHHOH Ouojoruu u
OMOTEXHOJIOTH [Tl pallMOHATIBHOTO MPUPOIOIOIB30BaAHUS




3G PEeKTUBHO
JIENCTBOBATE B
YpE3BbIYANHBIX
CUTyaLUsAX

- YMEHHE MPOTHO3UPOBATH HEOJIATOMPUSTHBIE IKOJIOTHUECKUE
MOCIEACTBUS MPEANPUHUMAEMBIX AEHCTBUHM, MPEIOTBPAILIATH
HX;

- paclIMpEeHUE  OmbITa JEATEJIBHOCTH  3KOJOTMYECKOMN
HAIPaBJIECHHOCTH;

- OBJIQJIcHHME  HaBbIKaMH  y4eOHO-HCCIIEOBATEIbCKOMH,
MPOEKTHOU M COLMAJIbLHOM AEATEIbHOCTH




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHATIJIMHBI

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Bua yueOHoii padboThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIIJIMHBI 54

B T.Y.

OcHoBHoOE coiepraHue 54

BT. 4..

TEOpeTUIEeCKoe 00ydeHne 30
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEPIKaHNE 2

MPaKTUYECKHUE 3aHATHUS 10
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEP)KaHNE 8

1abopaTOpPHBIE 3aHATUS 4
B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNE 2

KontposbsHnas padora 6

IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTn4yecKuii IJIaH U COePKAHUE TUCUUILINHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO ecCHOHAIBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOXYJIb (IPU HAJTHYMHI) 4YacoB | KOMIIETeHUHH
1 2 3 4

Pa3zgea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIA 5KUBOT0 18
Tema 1.1. OcHOBHOe coiep:kaHue 2 OK 2
buoJsorust kak TeopeTnueckoe odyueHue: 2
Hayka. Obmas CoBpemeHHbIe OTpacau OUONIOrnuecKux 3HaHuil. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXUMUS,
XapaKTePUCTHK |Guodusnka, OMoHNKa, reHoreorpadus u np. Porms 1 Mecto Ononoruu B GopMupoBaHUH COBPEMEHHOM
a JKU3HH HAYYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aIiy KUBOM Matepun. O0I1as XxapakTepUCTHKA KU3HH, CBOICTBA

JKUBBIX CUCTEM. XUMHUYECKUI COCTAB KJIETOK
Tema 1.2. OcHOBHOe co/iep:KaHue 6 OK-1
CTpyKTypHO- Teoperuyeckoe o0yueHue: 2 OK-2
¢yukuuonanbt | Knerounas teopus (T. IllBann, M. lIneiinen, P. Bupxos). OCHOBHBIE MTOJI0KEHUST COBPEMEHHOMN KIICTOYHOM OK-4
asi opraHusanusi | reopuu. TUIBI KIETOYHON OpraHU3alyu: MPOKAPUOTUYECKUHN U 3yKapHOTHUECKU. OJTHOKIETOUHbIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHUE NPOKapUOTHUECKON KIETKU. CTpoeHHE 3yKapHOTUYECKON KIIETKH.

Hexknerounsie (opMbl sxu3HU (BUPYCHI, OakTeprodari)

JlaGopaTopHble 3aHATHSA: 2

[IproGpereHue omnbITa MPUMEHEHHS] TEXHUKU MUKPOCKOMTUPOBAHUS TIPU BBHITIOTHEHUH Ta0OPATOPHBIX paboT:

JlaGoparopHas

1. Jlaboparopnas pabota «CTpoeHUe KIETKHU (pacTeHHUs, )KUBOTHbIE, TPUOBI) U KJIETOYHBIC BKIFOUCHUS
(xpaxmai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[ToaroroBka MUKpOMpENapaToB, HAOIIOACHHIE C TOMOIIBI0 MUKPOCKOIIA, BBISBICHUE PA3TUYHI MEXKIY

M3y4aeMbIMU 00bEeKTaMH, (GOpPMYIHpPOBAHUE BHIBOJOB

IpakTHYeCcKHe 3aHITHS: 2

Bupycnbie u 6akTepuanbHbie 3a00eBanns. OO0IIMe MPUHIUIIBI UCIIOIB30BAHUS JICKAPCTBEHHBIX BEIIECTB.

OcobeHHOCTH MPUMEHEHUs! aHTUOMOTUKOB. [IpecTaBinenne yCTHBIX COOOLIEHNH C Tpe3eHTalueH,

MOATOTOBJIEHHBIX MO MEPEYHIO UCTOYHUKOB, PEKOMEHI0BAHHBIX MIPETOJaBaATEIEM
Tema 1.3. OcHOBHOe coep:kaHue 4 OK-1
CTpyKTypHO- Teoperuyeckoe o0yueHue: 2 OK-2




¢pynkuuonaasn | XpomocomHas teopust T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBIH Ha0Op KIETOK, TOMOJIOTUYHBIE U
ble (PAKTOPbI HETOMOJIOTHYHBIE XPOMOCOMBI, TaIJIOWAHBIN U AUTUIONAHBIH Habop. Hyknennossie kucnoter: JTHK, PHK
HACJIeACTBEHHOC | HAXOXJ/ICHUE B KIIETKE, UX CTpOeHHE M (PyHKIIMH. MaTpruHbIe POLECCH] B KIETKE: PEITUKAIMS, OMOCHHTE3
TH Oenka, perapanus. | eHeTHYeCKHii KO U ero CBOMCTBA
IIpakTHyeckue 3aHATHA: 2
Pemienue 3aa4 Ha onpeeneHue nocae10BaTeIbHOCTH HyKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CiIydae
M3MEHEHUS MTOCNIe10BaTeNbHOCTH Hykineotn0B JTHK
Tema 1.4. OcHoBHoOE coepKaHue 2 OK -2
Oo0men BemecTB | Teopernueckoe odyueHnme: 2
U npeBpauieHue | [Tonstre MeTaboan3M. ACCUMMIIAIMS U AUCCUMMIIALIMS — IB€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
JHEpPruu B BEIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, ad3poOHBIN 1 aHadpoOHBIN. [InacTuyeckuii 0OMeH. POTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coaepxaHue 2 OK-2
KusHeHHbIN TeopeTnueckoe odyueHnue: 2 OK-4
UK KICTKH. Kiterounslii nukin, ero nepuoasl. MuTos, €ero ctaaiuy U NpOMCXOJAIIUE IIPOLECChl. bruonorndeckoe
Muro3. Meiio3 3Ha4yeHue MuTo3a. Meiios u ero cranuu. [loBenenue xpomocom B Meioze. Kpoccunrosep. buonornueckuii
CMBICII MeH03a
KonTpouabnas MounekysipHbI YpPOBEHb OpraHU3aliy )KUBOTO 2
pabdora
Pa3nea 2. Ctpoenue u pyHKIMH OPpraHu3Ma 20
Tema 2.1. OcHoBHOE conepxaHue 2 OK -2
Crpoenne TeopeTnueckoe odyueHue: 2 OK-4
opraHusma MHOroK1eTOYHbIE OPTaHNu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3Me.
I'omeocTa3 opranusma u ero nojaepKaHue B Mpolecce )KU3HEAEITETbHOCTU
Tema 2.2. OcHoBHOE coaepxaHue 2 OK -2
DopmMbI Teoperndeckoe odyueHue: 2
Pa3MHOXKeHUA dopmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 mooBoe pazMHOKeHHE. Buabl 0ecronoro pa3MHOXKEHHUS.
OPraHu3MoB ITonoBoe pazMHoOxeHue. ['ameTorenes y xuBoTHbIX. CriepmaToreHes U ooreHe3. CTpoeHne MoJ0BbIX
KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoBHOE conepxxaHue 2 OK-2
Teoperuyeckoe o0yueHue: 2 OK-4




Omnrorenes NuauBuayanpHOE pa3BUTHE OPraHU3MOB. OMOPUOTEHE3 U ero cTaauu. [locTaMOpHOHATBEHBIN TEPHO/.
pacTeHui, Craguu mocTaMOpHOHATBHOTO Pa3BUTHS Y )KUBOTHBIX U YelloBeKa. [IpsMoe 1 HerpsiMoe pa3BUTHE.
’KMBOTHBIX M buonoruueckoe crapenue u cmeptb. OHTOreHE3 pacTeHUM
YyeJIOBEKA
Tema 2.4. OcHoBHOE coaepxaHue OK-2
3akoHomepHocT | Teoperndeckoe ofydeHue: OK -4
U HacJe10BaHUsA | OCHOBHBIC MOHITHS T'€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Mennens
(MOHOTHOpPHTHOE M TIOJUTHOPUIHOE CKpeInnBaHue). B3anmoaelicTBre reHoB
IIpakTuyeckue 3aHATHS:
Pewrenue 3aau Ha onpeaeneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACJIEACTBEHHbIX PU3HAKOB TP MOHO-,
TTU-, TTOJIMTHOPHUITHOM ¥ aHATM3UPYIOIIEM CKPEIUBAHUH, COCTABICHUE TCHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHoOBHOe coep:kaHue OK-1
Cueniennoe TeopeTnueckoe odyueHnue: OK -2
HacJieJ0BaHHue 3axonbl T. Moprana. CuernseHHoe HaclieZJoBaHUE T'€HOB, HapyllleHue cuemienus. Hacnenosanue
NMPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C IMOJIOM
IIpakTH4yecKkue 3aHATHS:
Pewrenue 3a1au Ha onpeeneHue BEPOSITHOCTA BO3SHUKHOBEHUSI HACIIEICTBEHHBIX IPU3HAKOB IIPU
CUEIJIEHHOM HaclleJOBaHNUHU, COCTABICHUE T€HOTUITNYECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHoBHOE conep:kanue OK-1
3axonomepHocT | Teoperuueckoe o0yyeHue: OK -2
M U3MEHYHUBOCTH | I3MEeHUYNBOCTH NIPHU3HAKOB. Buasl n3MeHUMBOCTH: HACIEACTBEHHAs U HEHACIIEACTBEHHAs. 3aKOH OK -4
TOMOJIOTMYECKUX PSAJOB B HaciencTBeHHoM u3menurnsocty (H.M. BaBuios). Myranmonnas teopust
W3MEHUYMBOCTH. BUbl MyTalnii 1 IpuYMHbI MX BO3HUKHOBeHUA. KapunoTun yenoseka. HacneactBeHHbie
3a00s1eBaHUs YeIOBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HH uesioBeKa. boe3nu ¢ HacaeaACcTBEHHOM
MPEAPACTIONOKEHHOCTHI0. 3HAYCHUE MEUIIMHCKON TeHETHKHU B MPEAOTBPAIEHNUN U JICUCHUH TeHETUYECKUX
3a00JIeBaHUI YeIOBeKa
IIpakTHYecKkHe 3aHATHSA:
Pemrenue 3a1au Ha onpeeneHue TUNA MYTALMK MIPU NIepeaade HACIEACTBEHHbIX IPU3HAKOB, COCTABIICHUE
T€HOTUIMYECKUX CXEM CKPEIIMBAHUS
KonTposabnas
CrtpoeHue U pyHKIIUHN OpraHu3Ma
pabdora
Pasznen 3. Teopus 3BoJIIOIIUA
OcHoBHoOE coepraHue OK-2




Tema 3.1. Teoperuueckoe o0yueHue: 2 OK-4
HUcTtopus [Tepssie aBomonnonHbie KoHIENH (OK.b. Jlamapk, XK.JI. broddon). DBomonmonnas reopus Y. JlapBuna.
IBOJIIONMOHHOr0 | CUHTETHYECKAask TEOPUS IBOJIIOLUN U €€ OCHOBHbIE MOJIOKEHUS.
y4eHHusl. Muxkposomtorus. [lomynsanus kak 3JeMeHTapHas €IMHULA BOJIOLUHU. ['eHETUUeCKe OCHOBBI 3BOJIIOLMH.
MuxkposBosronu | DnemeHTapHbIe (PaKTOPHI 3BONIOLNHU. EcTecTBeHHBIN 0TOOP — HANPABIAIOMNN (HAKTOP IBOIIOLIUH.
| Bunoobpa3oBanue Kak pe3ysibTaT MUKPOIBOJIOLUH
Tema 3.2. OcHoBHoOE coepKaHue 2 OK -2
MaxkposBoawonn | Teopernueckoe o0ydyeHuHe: 2 OK-4
si. MaxposBomtorusi. DopMbl 1 OCHOBHBIE HanpaBieHust MakposBoitonuu (A.H. Cesepuios). [Iytu
Bo3HHKHOBEHME | fOCTHXEHHUS OHOoruueckoro nporpecca. Coxpanenue 6uopazHoodpasus Ha 3emie.
U pa3BUTHE ['umoTe3bl u Teopuu BO3HUKHOBEHUS kM3HU Ha 3emiie. [losBiaeHue MepBhIX KIETOK U UX IBOJIIOIIHSL.
KHM3HM HA 3emire [Ipokapuotsl 1 3ykapuoThl. [IponcxokaeHne MHOTOKIIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX

L[apPCTB 3yKapHOT
Tema 3.3. OcHoBHOE coaepxaHue 2 OK-2
IIpoucxoxnenne | Teopernyeckoe odyuenmue: 2 OK-4
yeJioBeKa — AHTponosiorus — Hayka o yesoBeke. CucremMaTHuecKoe MojioKeHue yenopeka. CXoACTBO U OTIMYHUS
aHTPOIIOreHe3 4eJI0BEKA C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIOLNS COBPEMEHHOTIO YEJIOBEKA.

YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 IyTH pacceneHus 4eloBeKa 110 TUIaHETE.

[TprucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHUIM CPE/Ibl
Pa3nes 4. Jxonorus 18
Tema 4.1. OcHoBHOE conepxaHue 2 OK-1
Ixosornvyeckue | Teopernueckoe odydenue: 2 OK -2
(paxTopsI n Cpenbl 0OuTaHMsI OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIIHAsL, TIOUBEHHAs, BHyTpUOpraHu3MeHHas. @U3nKo- OK-7
Cpeabl 2KU3HU XUMHYECKHE OCOOCHHOCTH Ccpejl OOMTaHMsI opraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B Pa3HbIX

cpenax. [lonstue sxonorudeckoro dakropa. Knaccudukarms sxonorndeckux dakropos. [IpaBuiio

vmuanmyma 0. JIubuxa. 3akon tonepantaoctu B. [llendopma
Tema 4.2. OcHoBHOe coep:kaHue 4 OK-1
Homynsiums, Teopernueckoe odoyuenue: 2 OK -2
cooduiecTBa, DKoJ0ru4ecKasi XapakTepUCTUKA BUJA U MOMYJIALUHN. DKOJIOTUYECKas HUILA BUAA. DKOJIOTHYECKUE OK-7
IKOCUCTEMBbI XapakTepucTUkH nomysanuu. Cool1iecTBa U sKocucTeMbl. buorieHo3 u ero crpykrypa. CBs3u MEXIY

opraHu3mMamu B 6I/IOI_IeH03C. CprKTypHLIC KOMITOHCHTBI 3KOCUCTEMBI: IPOAYUCHTBI, KOHCYMCHTBI,
PEAYLCHTHI. prTOBOpOT BCIICCTB U IMTOTOK SHCPIUH B SKOCUCTCME. TpO(pI/IquKI/IC YPOBHU




IpakTHYecKHe 3aHITHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE OKA3aTENN SKOCUCTEMBI. buomacca 1 mpoayKius. DKOJI0rHYeCKHe

MAPaMHUJIBI YUCEN, OMOMACChI U 3Heprun. [IpaBuiio mupaMuIsl SHEPTHH.

Pemenne npakTHKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3aJaHH 110 IIEPEHOCY BEIIECTBA U YHEPTHH B

HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX LIEeTIeH U MUpaMu OMOMacChl U YDHEPTUU
Tema 4.3. OcHoBHoOE coepraHue 2 OK-1
buocdepa - Teopernueckoe o0yueHue: 2 OK -2
rjaodajabHas buocdepa — xuBas o6omouka 3emau. PasButue npencrabinenuii o onocdepe B Tpynax B.U. Bepnanackoro. OK -7
IKoJiorudeckasi | O6nactu Ouochepsl 1 ee KOMIOHEHTHI. JKHUBOE BeIecTBO Onochepsl U ero PyHKITUH.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcobeHHOCTH 6Uochepbl Kak r00anTbHON SKOCUCTEMBI.

Jlunamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB 1 OMOre0XUMHUYECKUE ITUKIIBL.

['mobanpHbIe HKOIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coepxaHue 4 OK-1
Binsinune TeopeTnueckoe odyuenue: 2 OK-2
AHTPONOreHHBIX | AHTPOIIOT€HHBIE BO3IEHCTBUS Ha Onocdepy. 3arps3HeHns KaK BUJ aHTPOIIOT€HHOT'O BO3/IEHCTBUSI. OK-4
(akTopoB Ha AnTpornorenHsie Bo3eicTBus Ha atMmocdepy. BozaeiictBust Ha tuapochepy. BozneiictBust Ha muTochepy. OK -7
ounocdepy AHTpOTIOTeHHBIE BO3/ICHCTBHS HA OMOTHYECKHE CO00IIecTBa. YTIIyOJICHHO H3YYalOTCs OTXObI, CBSI3aHHbIC

C ompenereHHoN mpodeccueil/cnenuanTbHOCThIO

IIpakTnyeckue 3aHATHA: 2

[TpakTuueckoe 3ansaTre «OTXOBI TPOU3BOJICTBAY

*B Tom yuciie npodeccuoHATbHO-OPHEHTHPOBAHHOE CO/leP:KaHNe MPAKTHYECKOIr0 3aHATHS 2

[IpakTuueckoe 3anarue «OTX0/1bl Mpou3BoACTBa». Ha ocHOBe denepanbHOro KiacCu(pUKalOHHOTO

Karajora OTXOJ0B OIPEENTh KJIacC OMAaCHOCTU OTXOJI0B; arperaTHOe COCTOSHUE U PU3NYECKYIO PopMy

OTXO0JIOB, 00pa3yIOIINXCs Ha paboueM MecTe / Ha dTamax MPOU3BOJICTBA, CBSI3aHHBIE C ONPEIETICHHOM

npodeccueit/cnenuaibHOCTbIO
Tema 4.5. OcHoBHOE conepxxaHue 4 OK-2
Buansinue Teopernueckoe odyueHnue: 2 OK -4
COIMUAJIBHO- 3,[[0p0BLe M €I'0 COCTAaBJIAIOIIHUE. (I)aKTOpBI, MOJOXXHUTEJIbHO U OTPULATEIBHO BIMAIOLINC HAa OPraHU3M 2 OK-7
IKoJOrHYeckux | yenoBeka. [IpobiieMa TeXHOT€HHBIX BO3JCHCTBUI Ha 3/I0pOBbE YeI0BeKa (3J1€KTPOMarHUTHBIE MO,
(daxToposB Ha OBITOBAsI XUMUS, H30BITOUHBIC IITYMBI, paJUAllUA U T.11.). AJlanTaiusi OpraHu3Ma 4esioBeka K pakropam
310pOBbe oKpy>karotien cpeasl. [Ipunume! hopMupoBanus 310poBbecOeperaroniero nopeaeHus. Gusnyeckas
YeloBeKa AKTUBHOCTb U 3JI0pOBbE. BHOXMMUYECKHE aclIeKThl pallMOHAILHOTO MUTAHUS

JlaGopaTopHble 3aHATHSA: 2




JIaGopartopHas paboTa Ha BBIOOD:

1. Jlaboparopnas paboTa « YMCTBEHHas! paOOTOCTIOCOOHOCTHY
OBrnazneHre METoaMu OIpeIeIICHHMsI OKa3aTeliell yMCTBEHHOW paboTOCIIOCOOHOCTH, O0OBSICHEHHE
MOJYYEHHBIX Pe3yJbTaTOB ¥ (POPMYITHPOBAHKE BHIBOJOB (IMCHMEHHO) C HCIOJIb30BAHUEM HAy4YHBIX
MIOHATUM, TEOPUN U 3aKOHOB

2. Jlaboparopnas pabota «BrnusHue abuotndecknx (GakTopoB Ha UeloBeKa (HU3KUE U BHICOKHE

TEMIEPATYPBI)»

H3yyeHne MexaHM3MOB aJanTaiii OpraHu3Ma 4eJioBeKa K HU3KUM M BBICOKHM TeMIlepaTtypam U
00BSICHEHUE TMOJTyUYEHHBIX PE3YJIBTATOB U (POPMYIMPOBAHUE BHIBOJIOB (TMCHMEHHO) C HCIOJIB30BAHUEM
HAYYHBIX TOHATUH, TCOPHIA U 3aKOHOB

*B ToM uHcJIe Ipo(ecCHOHATIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue J1a00pATOPHOI0 3aHATHS 2
B kauecTBe TPUITEPOB CHUKAIOLIUX PAOOTOCIIOCOOHOCTD UCIIOJIB30BATh YCIOBHSI OCYIIECTBICHUS
poeCCHOHATILHOM IEATENILHOCTH: IIyM, TEMIIepaTypa, (pu3nyeckast Harpy3Ka u T.JI.
Kontposabnasn 2
TeopeTnyeckre acCleKThl 3KOJIOTUH
padora
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue PUKIATHOI0 MOTYJI5)
Paspnen S. buoJiorus B :KU3HH 8 OK-1
Tema 5.1. OcHoBHoOe coaep:kanue 4 OK-2
buorexnonornn | Teoperuyeckoe comepKaHme: 2 OK-4
B JKH3HH buoTtexHonorus kak Hayka u mpou3BocTBO. OCHOBHbIE HANPABJICHUS COBPEMEHHONW OMOTEXHOIOTHH. 2
Ka:x10ro Mertoabl OnorexHos1oruu. OObEeKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX
skcnepuMeHToB. [IpaBuiia noucka u aHamM3a OMO3KOIOTHYECKON HH(POPMAIIUK U3 Pa3IMYHBIX HICTOUHUKOB
(HayuHas ¥ yueOHO-Hay4yHas JTUTepaTypa, CpeicTBa MaccoBoi MH(opmMarum, cetb VIHTepHeT u apyrue)
IIpakTHyeckune 3aHATHA: 2
Keticpl Ha aHanm3 nHGOPMALIUK O HAYYHBIX JOCTIKEHHSX B 00JIACTH T€HETUYECKUX TEXHOJIOTHH, 2
KJICTOYHOM MHXKEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3aluTa Keica: mpecTaBiIeHne pe3ysibTaTOB PEeLIeHUs
KeicoB (BBICTYIJIEHUE C MPE3EHTaINEeH)
*B ToM uHciie IpoecCHOHATBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue PAKTHYECKOr0 3aHATHS 2
Tema 5.1 o0s3aTenbHa 17151 U3YUYEHHUS CTYACHTaMH BeeX Mpodeccuil/cnenuaibHOCTen
IIpomexyTouna 2
sl aTTecTalus Mo | 3a4eT
AUCHHIIHHE
Bcero: 54




3. YCJIOBUA PEAJIN3AIIMA TPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITINH

3.1. I[.]'[ﬂ peaindanuu nporpaMmsbl JUHCHUIIJIMHBI J0JIKHbI OBITH NMpeaAyCMOTPEHLI CJIEAYIOLIIUE
crmenuajJbHbIC IOMCINCHUSA

Kabuner «buonorun», ocHamieHHbI 00OpyaOBaHUEM: MeOelb, J0CKa, Mel, HarjsiHble
nocoOust (KOMIUJIEKTHI Y4eOHBIX TaONMIl, IUIAKATOB), TEXHUYECKUMH CpPEACTBAMH OOYYCHHS:
KOMIIBIOTEP C YCTPOICTBAMH BOCIIPOU3BEAEHHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-IIPOEKTOP C IKPAHOM,
yKa3Ka-Ipe3eHTep I pe3eHTaluil.

3.2. UnpopmannoHHoe obecrnedeHne peajn3alui NpPorpaMmMbl

Jns peainzanuu nporpammbl OnOimotedHsiil poHa oOpa3oBaTeNIbHOW OpraHU3ali UMEeT
IIeYaTHBIE U/WIN 3JIEKTPOHHBIE 00pa3oBaTelbHble M NHPOPMALMOHHBIE PECYPChl, PEKOMEHJOBAHHBIE
JUIs UCTIOJIb30BaHUs B 00pa30BaTeIbHOM IIpOLECcce, HE CTapllie IATH JIET C MOMEHTA U3AaHus.

PexomeHyeMble NedaTHble M3/aHUS [0 pealu3aluu o01ieo0pa3oBaTenbHON AUCHUIUIMHBI
IPECTAaBICHBI B METOJMYECKUX PEKOMEHIAIUAX M0 OPraHu3alui 00yIeHUsI.

OcHoBHbIE HCTOYHHKH

1. Kamenckuii A.A. buonorus: 10-11 kin., M.: lIpoda, 2019
JonoJHuTEIbHAA JINTEPATYpPa

1. Koncrautunos B.M. O6mias 6uonorus, M.: Axkagemus, 2012



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

KoHTpoJIb H oOlleHKa pe3yJbTaTOB OCBOCHUS O0IIE00pa30BATEIBHON TUCIIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AUCIUILIMHAPHBIC Pe3YJIbTAThl, HAIIPABICHHbIE HA (POPMHUPOBAHUE OOLTHX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHGTCHHHI;'I 110 pasjaciiaM U TEMaM COACPKaHUA yqe6H0r0 Marcpuaia.

Oo0mas
KOMIIETEHI U

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Paznen 1. Kierka —
CTPYKTYPHO-
(pyHKIIHOHAIbHAS eIMHULA
JKHBOI'0

KonrponsHas pabora
«MonexynsapHblli ypOBEHb
OpraHHu3aIH )KUBOI0»

OK 02

buonorus kak Hayka. O6rmias
XapaKTEPUCTHKA KU3HH

3arnosHeHHEe TaOJIHIIBI C OTMCAaHHEM
MCTOJO0B MUKPOCKOIIUPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tadbaunel «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTHI

3aroTHeHHEe CPABHUTEITLHOM TAOIUIIBI
CXOJICTBA M PA3JINYHIA )KHBOTO U HE
KHUBOT'O

OK 01
OK 02
OK 04

CrpykTypHO-(pyHKIITMOHAIbHAS
OpraHu3aIus KJIETOK

OuenuBaemasi IMCKyCCHs TI0 BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHON KapThl 1O
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- U IYKapUOTHUECKUX U 110
[IapCTBaM B MUHH IpyImax
Brinonxenue u 3amuTa J1abopaTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmail, KApOTUHOU I,
XJIOPOIIACTBI, XPOMOIIJIACTHI)»
[TpakTnueckoe 3anstue. [IpeacraBnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX
npernojaBaTenemM

OK 01
OK 02

CrpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpsl HACTIEICTBEHHOCTH

OpOHTAIBHBIN OIIPOC

PazpaboTka rioccapus

Pemenue 3a1a4 Ha onpezeneHue
IIOCJIEI0BATENBHOCTH HYKJIEOTH/IOB,
aMMHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUS NI0CIIEA0BATEbHOCTH
Hykneotuaos JJHK

OK 02

OOMEH BELIECTB U
NpeBpallieHIe YHEPTUU B KIIETKE

OpOHTAIBHBIN OIIPOC

3anosHeHne CPaBHUTEIBLHOMN TaOIUIIBI
XapaKTepUCTUK TUIIOB OOMeHa
BEIIECTB




OK 02
OK 04

JKU3HEHHBIN IIUKI KIETKHU.
Muto3. Meiio3

OO6cysxeHne o BOIpocam JIeKIHH
Pa3paboTka neHTHI BpeMeHH
YKU3HEHHOTO LMK

Pasznea 2. Ctpoenue u
(pyHKIIUM OpraHu3Ma

KontponbHas padota “CtpoeHue u
¢byHKIMK opraHu3ma’

OK 02
OK 04

Crpoenue opranuszma

OnenuBaemasi IUCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHUCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTepUCTUKON
ux QyHKIUHA

OK 02

@OpMBI pa3MHOKECHUS
OpPraHU3MOB

@pPOHTAIBHBIN OIIPOC

3anojHeHrne TaOIHIIBI C KPATKOU
XapaKTePUCTHKON U TipuMepamu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, JKUBOTHBIX
U YyeJIoBeKa

Pa3paboTka 1IeHThI BpEMEHH C
XapaKTepUCTUKOW 3TAlOB OHTOTE€HE3a
OTJEJIBHOM I'PYIIION )XUBOTHBIX U
YeJoBeKa M0 MUKpPOrpyImnam
Tect/onpoc

CocTaBjiCHHE >KU3HEHHBIX ITUKJIOB
pacTeHui 1Mo otaenaM (MOXOBHUIHBIC,
XBOUIEBU/IHBIC, MTATTOPOTHUKOBHUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTU HACIIEIOBaHUS

PazpaboTtka rioccapus
OpOoHTANBHBIN 0IPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHme
BCPOATHOCTU BOSHUKHOBCHH A
HACJIEJICTBEHHBIX MPU3HAKOB MPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM u
aHAITM3UPYIOIIEM CKpPEIIBAHHH,
COCTABJICHUEC I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

CueneHHoe Hacleq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSTHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB NIPU
CIICTIJICHHOM HaCJIe/IOBaHUH,
COCTaBJIEHUE TEHOTHUITMYECKHX CXEM
CKpEILBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3agad Ha onpeneneHne TUna
MyTalliy IIpHU [epeaaye
HACJICACTBECHHBIX HpI/IBHaKOB,
COCTABJICHUEC TCHOTUIINYCCKHUX CXEM
CKpELIBaHUS




Pa3pnen 3. Teopus 3BoI0NMH

Konrponsnas padora “Teopernueckue
ACIIEKTEI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Hcropust 3BOJIIOLIMOHHOTO OpOHTATBHBII OMPOC

OK 04 ydeHust. MUKPOIBOJIIOLHS PazpaboTka rioccapus TepMHUHOB
Pa3paboTka JeHTbI BpEMEHU Pa3BUTHUS
HBOJIFOIIMOHHOTO YYECHHUS

OK 02 MaxkpoaBosntorus. OneHuBaemasi IUCKYCCHSL:

OK 04 BO3HUKHOBEHHE U Pa3BUTHE KCIIOJIb30BaHUE apTyMEHTOB,

JKU3HU Ha 3eMiie OMOJIOTMYeCKON TEPMUHOJIOTUN U

CUMBOJIMKH IS I0KA3aTeNbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX
CUCTEeMaTUYECKUX TPYIII
Pa3paboTka 1eHTbI BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yeaoBeka — OpOHTATBHBIN OMPOC

OK 04 AHTPOIIOT€HE3 PazpaboTka eHThI BpeMEHH
IIPOUCXOXKICHUS YEJIOBEKa

Pa3nen 4. DxoJorus

OK 01 Dkojorudyeckue GpaxTopsl U Tect 1o skonoruueckumM pakTopam u

OK 02 Cpenpl )KU3HU cpesiaM KU3HU OPraHUu3MOB

OK 07

OK 01 [Tonynsmus, coobecTna, CocraBneHue cxemM KpyroBopora

OK 02 9KOCUCTEMBI BEILECTB, UCITIOJIb3Ysl MaTEPHUAJIbI

OK 07 JIEKINH
Pemenne nmpakTHKO-OPHUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUI IO IEPEHOCY
BELIECTBA U YHEPTUH B 3KOCUCTEMAX C
cocTaBlieHUE TPOUUECKUX Lieneil u
UpaMul OMOMACCHI U DHEPTUH

OK 01 buocdepa - rmobanpHas OneHuBaemasi JUCKYCCHUS

OK 02 DKOJIOTMYECKAs CUcTeEMa Tect

OK 07

OK 01 BinsiHre aHTPONOTreHHBIX Tect

OK 02 (akTopos Ha Grochepy I[Mpaktuyeckas pabora “OTX0Ibl

OK 04 MPOU3BOJCTBA”

OK 07

OK 02 Bnusiaue conuaibHO- OueHuBaemasi JUCKYCCHUS

OK 04 3KOJOTUYECKHUX (baKTOPOB Ha BrimonHenue na60paT0pH0171 pa60TBI Ha

OK 07 BBIOOD:

310pPOBLEC UCJIIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BausiHue abnoTndyeckux GpakTopoB Ha
4yeJIoBeKa (HU3KUE U BHICOKHE
TeMIeparypsl)"

Paznea 5. buoJsiorust B ;KU3HH

3amuTa Kelca: NpeJCcTaBIeHNe
pEe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIIEHUE C NIPE3ECHTALUEN )




OK 01

buorexHonoruu B )KU3HA

BrinonHeHne keiica Ha aHajIu3

OK 02 KaXKJ10T0 nH(pOpMaIUK 0 HAYYHBIX JOCTHKECHUSIX

OK 04 B 00J1aCTH F€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOM MHKEHEPUH, MUILEBbIX
O6uoTexHoNorui (1Mo rpynmnam),
MpPEJICTaBJICHHUE PE3YJIbTATOB PEIICHUS
KENCOB

OK 01 [TpombinieHHass OMoTexXHOJIOTHS | BhINoHeHNE Kelica Ha aHAIN3

OK 02 uH(OpPMAIMU O Pa3BUTHU

OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBlIeHue pe3yIbTaToB
pelIeHus KecoB

OK 01 ConmanbHO-dTHYECKUE acEeKThl |BEIMONIHEHNE Kelica Ha aHaInu3

OK 02 OMOTEXHOIOTUi uHpOopMaLKU 00 3TUUECKUX aCIEeKTax

OK 04 pa3BUTHUS OMOTEXHOJIOTHH (I10
rpynmnam), IpeJacTaBlIeHue Pe3yIbTaTOB
pEIIeHUs KENCOB

OK 01 buorexHosioruu u rexuuueckue |BrinosiHeHUE Kelica Ha aHaIU3

OK 02 CUCTEMBI nH(pOpMaIIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHUEM
TEXHUYECKUX CHCTeM (TI0 TpyIMIam),
MPEJICTAaBICHHUE PE3YIbTATOB PEIICHUS
KEHCOoB




