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1.IACIIOPT PABOYEM ITIPOI'PAMMBbBI OBHIEOBPASOBATEJIBHOﬁ JUCHHUIITINHBI
«BHAOJIOI'US»

1.1.  Ob6aacTh NpUMeHeHHUs TPOTPAMMBI

Pabouass mporpamma pa3paboTaHa B COOTBETCTBHH C (¢eAepalbHbIM TOCYdapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAHAAPTOM CpeIHEro oomero obpa3oBaHust (YTB. MPUKA30M MHHHUCTEPCTBA
obOpazoBanus 1 Hayku PD ot 17.05.2012r. Ne 413 (¢ u3sMeHEHUSIMHU 1 JOTIOTHEHUSIMHN)) U PpeaepaabHOi
o0pa3oBaTeNbHONW TMPOTPaMMON CpefHero odmero obpa3oBaHus (YTB. MPHUKA30M MHHHCTEPCTBA
npocsenieuss PO or 18.05.2023 Ne371), ¢ yderom c¢enepanbHOii paboyeil MporpaMMbl CpeIHEro
obmero obOpa3zoBanus mo aucuuiuiiHe «buonorus» (0a30BBI YpOBEHb),  PEKOMEHJIOBAaHHOMN
@denepallbHBIM TOCYJIAaPCTBEHHBIM OIOJUKETHBIM HAy4yHBIM YyupexaeHuem «WHCTUTYT cTpaTteruu
pa3Butus oOpazoBanHusi Poccuiickoil akagemMuu oOpa3oBaHUS», NMPUMEPHON padodeil MporpaMMbl
o0mieo0pa3oBaTenbHOW IUCHUIUIMHBL «buonmorus» s mpodecCHoHaIbHBIX 00pa3oBaTeNbHBIX
opranuzanuit s YI'TIC 09.00.00 (09.02.07), pexkomengoBannoit ®I'bOY [AI1O «MuHcTUTYT pa3BUTHS
npodeccnoHanbHOro oOpa3oBaHus» (yTBepikaeHa Ha 3aceganuu CoBeTa IO OLEHKE COAEpXKaHUSA U
KayecTBa NPUMEPHBIX pabodux MporpamMm o00Ie00pa3oBaTeIbHOTO M COIHMAIBHO-TYMaHUTApHOTO
LUKJIOB cpeaHero mpodeccruonanbHoro oopazopanus (mpotokoit oT 30.11.2022r. Nel4)).

Pabouass mporpamma o001e00pa30BaTEIILHON TUCIUIUIMHEI SBJISICTCS YacThIO OCHOBHOM
npodeccuonanbHoi 00pa3oBarenbHO porpamMmsl B cootBeTcTBUU ¢ PI'OC CIIO no cnenuansHOCTH
09.02.07 UndopmaunuoHHble CHCTEeMbl U IPOrPAMMHMPOBaHMe, BXOALICH B YKPYITHEHHYIO FPYIILY
09.00.00 MupopmaTHKa U BHIYHCIUTEIbHASI TEXHUKA.

Pabouas nporpamma o011e00pazoBaTebHON TUCIMILIMHBI MOXKET OBITh UCIIOIb30BaHA APYTUMHU
00pa30BaTENbHBIMU  YUPEKACHUSAMH NPOPECCHOHATBHOIO U JIONOJHUTEIBHOIO  00pa3oBaHus,
pean3yIoIMMHA 00pa30BaTEeNIbHYIO MPOrPaMMYy CPEIHETO O0IIEro 00pa3oBaHusl.

1.2. MecTo AucuMILUIMHBI B CTPYKTYpe npodgeccnoHanbHoii o0pa3oBaTenbHoii nporpammbl CI1O:
JUCUUIUINHA BXOJUT B 00111e00pa3oBaTenbHbIN [IUKIL.

1.3. Ileu ¥ uIaHUpYeMble pe3yJbTAThbl OCBOCHHUS AU CHUIINHBI:

1.3.1. Hesu u 32724 AUCHUILIHHBI
Hean: dopmupoBanue y CTYIEHTOB TIPEACTABICHUS O CTPYKTYPHO-(PYHKIHOHATHHOM

OpraHM3alMK >)KUBBIX CHCTEM PA3HOTO PaHra Kak OCHOBBI IPUHATUS PEUICHUH B OTHOIIEHUH 0OBbEKTOB
KUBOU MPUPOBI M B MPOU3BOICTBEHHBIX CUTYaLIUAX.

3agaun:

1) chopMupoBaTh HOHUMAHKUE CTPOCHHSI, MHOTOOOpa3usi 1 0COOEHHOCTEHN KUBBIX CHCTEM PA3HOTO
YPOBHSI OpraHU3alMM, 3aKOHOMEPHOCTEW MpPOTEKaHHs OMOJIOTMYECKHUX IPOLIECCOB M SIBICHUH B
OKpYyXalollled cpene, LENOCTHOW HAaydyHOM KapTHHBI MHpa, B3aUMOCBS3M M B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONpPENENSITh *XUBble OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIONEHUS 3a
SKOCUCTEMaMHU JUISl BBISIBJICHHS] €CTECTBEHHBIX M AHTPOINOIEHHBIX H3MEHEHHH, HHTEPIpPETUpPOBAThH
pe3yabTaThl HAOTIOICHUH,

3) chopmupoBaTh HaABBIKM MPOBEAEHUS MPOCTEHIINX OHOJOTMYECKHX SKCIEPUMEHTAIBHBIX
HCCIIEIOBAaHMM ¢ COOII0ZICHHEM MPaBMII 6€30M1aCHOTO OOpalleHus ¢ 00BbEKTaMU U 000PyA0BaHHEM;



4) pa3BUTh YMCHHS HCIIOJIb30BaTh HH(GOPMAIMIO OMOJIOTHYECKOTO XapakTepa W3 pasIndHbIX
HCTOYHHUKOB;

5) chopMUpOBaTh YMEHUS TPOTHO3UPOBATH MOCICICTBUS CBOCH JIEATEIHBHOCTH 10 OTHOIIICHHUIO K
OKpY’Karolie cpejie, COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBBIBATH U COOJIIOAATh MEPhI MPOPHIAKTUKA
3a00JIeBaHU.

6) chopMHpOBaTH TOHUMAHKE 3HAYMMOCTH JOCTHKEHUI OMOJIOTHYECKON HAYKH U TEXHOJIOTHI B
MPAKTUYECKON JIEATEIBHOCTH YeJIOBEKa, DPa3BHUTUH COBPEMEHHBIX MEIUIMHCKHX TEXHOJIOTHH U
arpoOMOTEXHOJIOT HiA.



1.2.2. [lianupyemMble pe3yJibTaThl 0CBOeHHsI 001e00pa3oBaTebHON JUCHUILIMHBI B c00TBeTCTBUU ¢ PI'OC CIIO n Ha ocoe ®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
YeNoBeKa JJIsl PelIeHUs )KU3HEHHBIX MPoOIIeMm;

c(OpMUPOBAHHOCTD packpbIBaTh

OCHOBOIIOJararomumux OMOJIOTrHYECKUX TCPMUHOB H MOHSTHH:

YMCHUA COACPIKAHUC

KU3Hb, KJETKA, TKaHb, OpraH, OpraHW3M, BHU, IOMYJISAIIHSI,

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

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

W3MEHUYUBOCTh, OJHEPro3aBUCUMOCTh, POCT H pa3BHUTHE,
YpOBHEBasi OpraHU3aIus;
cOPMUPOBAHHOCTh ~ YMEHHUS  PACKpBIBaTh  COJIEpPKaHUE

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.W. BaBunoga, O. I'ekkenst, @. Mromnepa, K. bapa),
IPAaHUIIBI UX MPUMEHUMOCTHU K )KMBBIM CHCTEMaM;
NpuoOpeTEeHNnEe ONbITa TPUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOT'O TTO3HAHUS, HCTIOJIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS
A OIKCAHHS IKUBBIX MPOIIECCOB ¥ SIBJICHUIA,

opraHu3ali U MPOBCACHUA OMOJIOrHYSCKOT0 OKCIICPUMCHTA,

CHCTEM,

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  CYIIECCTBECHHBIC

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 JHEPreTUYecKOoro 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 W3MEHCHHH 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 HACJIEZIOBAHUS TPU3HAKOB Y OPraHU3MOB, COCTAaBIIATH
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 pa3BUTHs HAyKU 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
NEeSATEeIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBnaneHne yHHBEPCATHHBIMU YUCOHBIMU TMO3HABATEIbHBIMH
NEUCTBUSIMU:

B) pabora ¢ uHgopmaumeii:

- BJIaJIETh HABbIKAMU MOJy4eHUsl HH(OOPMALIUU U3 UCTOYHHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITh TOUCK, aHAIIN3,
CUCTEMAaTH3AIHMIO U HHTEPIIPETANNIO HHPOPMAIUH PA3THIHBIX
BHJIOB ¥ (DOPM MpeACTABICHUS;

- CcO3MaBaTh TEKCThI B PA3IUYHBIX (opMaTax C ydeTOM
Ha3HaYeHUS WHQPOPMAIMU U IEICBOM ayJUTOPUH, BHIOHpas
ONTUMAJIBHYIO (POPMY MPECTABICHUS U BU3YaIH3al1H;

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

KOMMYHHKAIIUOHHBIX TEXHOJIOT Wil B pCeIICHUN KOTHUTUBHBIX,

- HUCIIOJIB30BAThb

KOMMYHHUKAaTHUBHBIX u OpTraHHU3allMOHHBIX 3aga4 C

co0IIoIeHNEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PeCypcocOepexeHHs, IPABOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

- BJIaJIeTh HaBBIKAMM PAaCHO3HABAHUSA U 3alIUTHI HHPOPMALIUHY,

nH(OpPMALIMOHHON 6€30MaCHOCTH JIUYHOCTH

cOPMUPOBAHHOCTh ~ YMEHHMH  CO3/1aBaTh  COOCTBCHHBIC

MUCHMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE OMOJIOTHUYECKON
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 HaBbIKAMH y4e0HO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBJlaleHHe  YHMBEpPCAJIbHBIMH  KOMMYHUKATHBHBIMH
AefCTBUAMMU:

0) coBMecTHas AeATEJIbHOCTD.

NpUOOpETEHUE OIbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOT'O TO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS
U OIHCaHHsS HKUBBIX CHCTEM, IIPOLIECCOB U  SBJICHHUI;
OpraHM3alMM U IPOBEACHHSI OMOJIOIMUECKOTO IKCIIEPUMEHTA,
BBIJIBIKEHUSI THIIOTE3, BBIABICHUSA 3aBUCUMOCTH MEXKIY
UCCIIElyeMbIMH  BEIMYMHAMH, OOBSICHEHUS MOJIYYEHHBIX
pe3ysbTaToB U (OPMYJIUPOBAHUS BBIBOJOB C MCIIOJIb30BAaHHEM
HAay4HBIX [IOHATHUHI, TEOPUI U 3aKOHOB




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

- MNPpUHHUMATDH OcIn

U KOOPIAMHHMPOBATH

NEeSITeIbHOCTH,
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, BUPTYaJILHOTO 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 PEIIEHUN B MOBCEIHEBHOMN 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
UCTOJIb30BAaHUSl JIOCTHXKEHUH COBPEMEHHOM OHOJOTMHM 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 OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Bua yueOHoii padboThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUNJIMHBI 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 ecCHOHAILHO-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
buogorus kak TeopeTnueckoe odyueHue: 2
Hayka. Obmas CoBpemeHHbIe OTpaciau Ouonornyeckux 3HaHui. CBs3b OMOJIOTUU C IPYTUMH HayKaMu: OMOXUMUS,
XapaKTePUCTHK |Guodusnka, OMoHMKa, reHoreorpadus u np. Poms 1 Mecto Ononoruu B GOpMUpOBaHUH COBPEMEHHOM
a JKM3HU HAYYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aIiy KUBOM Matepun. O0I1as XxapakTepUCTHKA KU3HH, CBOICTBA

JKUBBIX CUCTEM. XHUMHUYECKHI 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 KIETOUYHON OpraHu3alyu: TPOKAPUOTUYECKUIN U 3yKapHOTHUEeCKU. OJHOKIIETOUHBIE U
KJIETOK MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHue NpoKapuoTHUYeCKOn KieTKU. CTpoeHHE 3yKapHOTUYECKON KIIETKH.

Hexknerounsie (opMbl sxu3HU (BUPYCHI, OakTeprodari)

JlaGopaTopHble 3aHATHSA: 2

[Tpuobperenue onbiTa NPUMEHEHHUS TEXHUKH MUKPOCKOTIUPOBAHUS MPH BBITOJIHEHUH J1aOOpaTOPHBIX PaboT:

JlaGoparopHas

1. JlaGoparopHas paboTta «CTpoeHHe KIETKU (pacTeHusl, )KUBOTHBIE, TPUOBI) U KIIETOUYHbIE BKIIOYESHHUS
(kpaxmai, KapOTUHOUIBI, XJIOPOILIACTHI, XPOMOTIIIACTHI)»

[ToaroroBka MUKpoOMpenapaToB, HAOIIOJEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PA3IUUUI MEXIY

M3y4aeMbIMH 00beKTaMH, (POpPMYIHMPOBAHKE BHIBOIOB

IpakTHYECKHE 3aHSITHS: 2

Bupycuble u OaktepuanbHblie 3a00seBanus. O01IKe IPUHLIUIIBI UCIIOJIb30BAHUS JI€KAPCTBEHHBIX BELIECTB.

Oco0eHHocTH TPUMEHEHUs1 aHTUOUOTHKOB. [IpecTaBnenne yCTHBIX COOOILIEHHH ¢ Mpe3eHTalue,

MTO/ITOTOBJIEHHBIX IO MEPEYHIO HCTOUHHUKOB, PEKOMEHJOBAHHBIX MPENoJaBaTesIeM
Tema 1.3. OcHOBHOe coep:kaHue 4 OK-1
CrtpykTypHO- Teoperuueckoe 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 | HAXOXJICHUE B KIIETKE, UX CTPOCHHUE M (PYHKIMH. MaTpHUUHbIe POIIECCHI B KIJIETKE: PETUTUKAIIMS, 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 MOCIe10BaTeIbHOCTH Hykineotn10B JITHK
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 TeTepoTpOdHBIH, a3po0HBIN 1 aHa’poOHBIH. [InacTnueckuii ooMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coaepxaHue 2 OK-2
KusHeHHbIN TeopeTnueckoe odyueHnue: 2 OK-4
UK KICTKH. Kiterounslii nukin, ero nepuoasl. MuTos, €ero cTaauu 1 MpoOUCXoIsIue npoueccel. buonornueckoe
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'omeocTas opranusma u ero nojaepKaHue B Mpolecce )KU3HEAEATEIbHOCTU
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 uBOTHbIX. CriepmaToreHes U ooreHe3. CTpoeHue moI0BbIX
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, TIOUYBEHHAs, BHyTpUOpraHu3MeHHas. @U3HKo- OK-7
Cpeabl 2KU3HU XUMHYECKHE OCOOCHHOCTH Ccpejl OOMTaHMsI opraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B Pa3HbIX

cpenax. [lonstue sxonorudeckoro dakropa. Knaccudukarms sxonorudeckux ¢aktopos. [IpaBuio

muanmyma 0. JIubuxa. 3akon Tonepantaoctu B. llendopna
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 9KOCUCTEMBI: IPOAYUCHTBI, KOHCYMCHTHI,
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

MUPaMHJIBI YUCE, OMOMacChl ¥ 3Heprur. [IpaBuiio mupaMubl SHEPTHH.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 IEPEHOCY BEUIECTBA U YHEPTUHU B

HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX LIEeTIeH U MUpaMu OMOMacChl U YDHEPTUU
Tema 4.3. OcHoBHoOE coepKaHue 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 paBHOBecHe B Onocdepe. KpyroBopoThl BemecTB 1 OMOT€0XUMHUYECKUE ITUKIIBL.

['mobanpHbIe HKOIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coepxaHue 4 OK-1
Binsinune TeopeTnueckoe odyueHnue: 2 OK-2
AHTPONOreHHBIX | AHTPOIIOT€HHBIE BO3IEHCTBUS Ha Onocdepy. 3arps3HeHns KaK BUJ aHTPOIIOT€HHOT'O BO3/IEHCTBUSI. OK-4
(akTopoB Ha AnTpornorenHsie Bo3neiicTBus Ha atmochepy. BoznelicTsust Ha ruapochepy. BozneiictBus Ha mutochepy. OK -7
ounocdepy AHTpOTIOTeHHBIE BO3/ICHCTBHS HA OMOTHYECKHE cO00MIecTBa. YTIyOIeHHO N3Y4atOTCsl OTXO/bI, CBS3aHHBIC

C onpezeneHHol npodeccuei/cnenuaabHOCThIO

IIpakTnyeckue 3aHATHA: 2

[TpakTuueckoe 3ansaTue «OTXOIbI IPOU3BOJICTBAY

*B ToM 4uncJie npodecCHOHAIbHO-OPUEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHS 2

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

Karajora OTXOJ0B OIPEENSTh KJIacC ONMaCHOCTH OTXO0JI0B; arperaTHoe COCTOSIHUE U (U3NUYECKyI0 hopMy

OTXO0JIOB, 00pa3yroIIMXCsl Ha paboueM MecTe / Ha dTamax MPOU3BOJICTBA, CBSI3aHHBIE C ONPEACIICHHON

npodeccueit/cnenuaibHOCTbIO
Tema 4.5. OcHoBHOE conepxxaHue 4 OK-2
Buansinue Teopernueckoe odyueHnue: 2 OK -4
COIMUAJIBHO- 3,[[0pOBLe M €I'0 COCTAaBJIAIOIIHUE. (I)aKTOpBI, MOJOXXHUTEJILHO U OTpHULIATEIbHO BIIMAIOIINME HAa OPraHu3M 2 OK-7
IKoJOrHYeckux | yenoBeka. [IpobiieMa TeXHOT€HHBIX BO3JCHCTBUI Ha 3/I0pOBbE YeI0BeKa (3J1€KTPOMarHUTHBIE MO,
(daxToposB Ha OBITOBasI XUMUSI, N30BITOUHBIE IITYMBI, paJHALIUS U T.1.). AJIanTaiusi OpraHu3Ma 4esoBeka K gpakropam
310pOBbe OKpy>karotien cpeasl. [Ipuniumbel hopMupoBaHus 310poBhecOeperaromero nmosenaeHus. Gusndeckas
yelloBeKa AKTUBHOCTb U 3JI0pOBbE. BHOXMMUYECKHE aclIeKThl pallMOHAILHOTO MUTAHUS

JlaGopaTopHble 3aHATHSA: 2




JIaGopartopHas paboTa Ha BBIOOD:
1. Jlaboparopnas paboTa « YMCTBEHHasI pabOTOCIOCOOHOCTHY

Ognaznenue MeToamMu OIpeieleHHs ToKa3aTeeil yMCTBEHHOM paboTOCIOCOOHOCTH, OObSICHEHHE
MOJIyYE€HHBIX PEe3yJbTaTOB U (HOPMYJIUPOBAHKE BHIBOIOB (IIMCHbMEHHO) C UCIOJIb30BAHUEM HAYUHBIX
MOHSITUH, TEOPUIl U 3aKOHOB
2. JlaboparopHas pabora «BiausHue abnotrndeckux (pakTopoB Ha YeIOBeKa (HU3KUE U BHICOKHE
TEeMIIEPaTypbl)»

N3yueHne MeXaHM3MOB alallTallii OPTaHU3Ma 4eJIOBEKa K HU3KUM U BBICOKUM TEMIIEpaTypaM U
00BSICHEHHUE TOJTyYEHHBIX PE3YIBTaTOB U (POPMYIMPOBAHUE BHIBOJIOB (TUCHMEHHO) C HUCIOIB30BAHUEM
Hay4HBIX [IOHATUH, TEOPUH U 3aKOHOB

*B ToM uHciIe IpoecCHOHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue J1a00pATOPHOI0 3aHATHSA 2

B kauecTBe TPUITEPOB CHUKAIOLUIUX PAOOTOCIIOCOOHOCTh UCIIOJIB30BaTh YCIOBHSI OCYIIECTBICHUS

npo¢ecCUOHATILHOMN EATEILHOCTH: IIIyM, TeMIleparypa, pusnyeckas Harpy3Kka 1 T.J.
Kontposabnasn 2

Teopernueckue aceKThl IKOJIOTHUH
padora
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPUKJIAJTHOT0 MOLYJIs1)
Paspnen S. buoJiorusi B :KU3HH 8 OK-1
Tema 5.1. OcHoBHoOe coaep:kaHue 4 OK -2
buorexnosoruu | Teopernyeckoe coepskaHue: 2 OK-4
B ’KU3HH brotexHonorus kak Hayka u mpou3BocTBO. OCHOBHbIE HANPABJICHUS COBPEMEHHONW OMOTEXHOJIOTHH. 2
KakKA0ro Mertoabl OnorexHosoruu. OObEeKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX

sKcnepuMeHToB. [IpaBuia noucka u aHaaM3a OMOIKOJIIOTHYECKO MH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB

(HayuHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoi MH(opMarum, cetb VIHTepHeT u 1pyrue)

IIpakTHyeckue 3aHATHA: 2

Kelicpl Ha aHaM3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHUSX B 00JIACTH F€HETHYECKUX TEXHOJIOTH, 2

KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIMHA. 3aluTa Keiica: mpecTaBleHUe pe3yIbTaToB PEeICHHS

KelcoB (BBICTYIUJICHUE C MTPE3eHTAINeH )

*B Tom 4unciie npogecCHOHATbHO-OPHMEHTHPOBAHHOE COJeP/KAHNe TPAKTHYECKOI0 3aHATHSA 2

Tema 5.1 oOs3aTenbHa 17151 U3YUYEHHUS CTYACHTaAMH BeeX Mpodeccuil/cnenuaibHOCTe!
IIpomexyTouna 2

M1 aTTEeCTAIIHA 10
JQUCIUILTHHE

3a4€CT




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 IPe3eHTalui.

3.2. UnpopmannoHHoe obecrnedeHne peajn3alui NpPorpaMmMbl

Jlns peann3anuu nporpammbl OnbinoredHsiil GpoHa oOpa3oBaTeNbHONW OpraHU3alMd UMEET
IIeYaTHBIE U/WIN 3JIEKTPOHHBIE 00pa3oBaTelbHble M NHPOPMALMOHHBIE PECYPChl, PEKOMEHJOBAHHBIE
JUIs UCTIOJIb30BaHUs B 00pa30BaTeIbHOM IIPOLIECCEe, HE CTaplle MATH JIET ¢ MOMEHTA U3/JaHHUS.

PexomeHyeMble NedaTHble M3/aHUS [0 pealu3aluu o01ieo0pa3oBaTenbHON AUCHUIUIMHBI
IPEJICTaBIECHbl B METOAMYECKUX PEKOMEHAIMAX 10 OpraHu3alun o0y4eHusl.

OcHoBHbIE HCTOYHHKH

1. Kamenckuii A.A. buonorus: 10-11 kin., M.: lIpoda, 2019
JlonoJHUTEIbHAS JINTEPATYpa

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



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

KoHTpoJIb M OLEHKA pe3ylbTaTOB OCBOCHHS O0IIe00pa30BaTEIILHON IUCIUTUTHMHBI
pPacKpBIBAIOTCS Yepe3 JAUCHUIIMHAPHBIC PE3YJIbTAThl, HAIIPABJICHHBIC HA (JOPMUPOBAHUE OOIINX U
npodecCuoHaNbHBIX KOMIIETEHIIUN MO pa3ziesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.

Oo0masn Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHH
KOMIIETEeHIIU S

Paznen 1. Knerka — Konrtponbnas padora
CTPYKTYPHO- «MonexkynsipHbIil ypOBEHb
(pyHKUHMOHAIbLHAS €IHHHIA OpPraHU3aLyU KUBOTOY
sKHBOT0

OK 02 buonorus kak Hayka. OOmias 3armnoJiHeHre Ta0InIBI C OIMMCAHUEM
XapaKTEPUCTHKA KU3HH METO/I0B MUKPOCKOITUPOBAHUS C UX

JOCTOMHCTBAMU M HEIOCTATKAMHU.
3anonHenne Tabaunbl «BKiIan ydeHbIx
B pa3BUTHE OMOJIOTUN

3anoyiHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA M PA3JIMYM KHUBOTO U HE

KHUBOTO

OK 01 CrpykTypHO-QyHKIIMOHATRHAS |OIeHHBaeMast TUCKYCCHS 10 BOTIPOCAM
OK 02 OpraHU3aLMs KJIETOK JIEKLIUN

OK 04 Pa3paboTka MeHTaIbHOM KapThl 110

KJIaccu(UKaUK KJIETOK U UX CTPOCHUIO
Ha MPO- U HYKaApUOTHUUYECKUX U 10
[JapCcTBaM B MUHM IpyTIax
BrinonHenue u 3amuTa 1ad0paTOpHbIX
pabor:

«CTpoeHue KIeTku (pacTeHus,
KHUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOTIIIACThI, XPOMOILIIACTHI )»
[IpakTuueckoe 3ansartue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ Mpe3eHTalMeH,
[IO/ITOTOBJIEHHBIX IO MEPEUHIO
VCTOYHUKOB, PEKOMEH0BaHHBIX

IIperoiaBaTesieM
OK 01 CrpykTypHO-GYHKIMOHATIbHBIE |DpOHTANBHBIN Ompoc
OK 02 (akTOpBI HACIIEACTBEHHOCTH Paszpabotka rnoccapus

Pemenue 3anay Ha onpenenexnne
IIOCJIE0BATEIBLHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykiaeotunos JJHK

OK 02 OOmMmeH BelecTB U @poHTANBHBIN 0IIPOC

NpeBPAIlEHUE SHEPTHHU B KJIETKE | 3allOIHEHME CPABHUTENILHON TaOJIUIIbI
XapaKTepUCTUK TUIIOB OOMEHa
BEIIIECTB




OK 02
OK 04

JKU3HEHHEBIN UK KIETKHU.
Murto3. Meiio3

OO6cy>xaeHune 1o BoIpocam JeKIHH
Pa3paboTka 1eHTHl BpeMEeHU
YKU3HEHHOTO LIMKJIa

Paznen 2. Ctpoenue u
(pyHkuun opranuzma

Kontposbnas padora “CtpoeHue u
¢byHKIMK opraHu3ma’

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemast TUCKyCCHS

Pa3paboTka MEHTaIbHOM KapThl
TKaHEW, OPraHOB U CUCTEM OpPraHOB
OpPraHu3MOB (PacTeHUs, KUBOTHEIE,
YeJI0OBEK) C KPAaTKON XapaKTEPUCTUKON
X QyHKIUN

OK 02

@OpMBI pa3sMHOKEHUS
OpPraHHU3MOB

@pOHTAIBHBIN OIIPOC

3anosiHeHHEe TaOIHIIbI ¢ KPATKOM
XapaKTePUCTHKOW U TIpuMepamMu popm
Pa3MHOXKEHHUS OPTaHU3MOB

OK 02
OK 04

OnTtorenes paCTCHHﬁ, KHUBOTHBIX
1 9CJIOBCKaA

Pa3paboTka J1eHThI BpEMEHH C
XapaKTEPUCTUKOM ATAIOB OHTOTEHE3a
OTZI€JIbHOM TPYNIION JKUBOTHBIX U
YEJIOBEKA M0 MUKPOTPYIIIam
Tect/onpoc

CocraBicHHE )KU3HCHHBIX I[TUKJIOB
pacTeHul 1o otaenaM (MOXOBHIHbBIC,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTH HACTIEAOBAHUS

Pa3paboTtka rioccapus
OpOoHTANBHBIN ONPOC

Tect o Bompocam JeKIUU
Pemenue 3amau Ha onpeneneHue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB IIPH
MOHO-, TU-, TIOJTUTUOPUTHOM U
aQHAIM3UPYIOUIEM CKPEIINBAHUU,
COCTaBJICHHE T€HOTUITUYECKUX CXEM
CKpEUIMBaHUS

OK 01
OK 02

CuenneHHoe HaclleJOBaHHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemienue 3a1a4 Ha onpeeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIeICTBEHHBIX TPU3HAKOB IPU
CIICTIJICHHOM HacJIeZIOBaHUH,
COCTaBJIEHHE T€HOTHIIMYECKUX CXEM
CKpEeLIMBaHUs

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalyy IIpU epeaaye
HAaCJICACTBECHHBIX HpI/ISHaKOB,
COCTABJICHUEC 'CHOTHUIITNYCCKUX CXCM
CKpeIIUBaHUsI




Paznen 3. Teopus 3Bo/1I0uMHU

Kontponshas padora “Teopetnueckue
aCIIEKTEI DBOJIOIMH KU3HU Ha 3emiie”

OK 02 Hcropust 3BOIIIOIIMOHHOTO OpoHTaTBHBIN OIPOC

OK 04 ydenust. MUKPOIBOIIOLHS Pa3zpaboTtka rioccapust TEepMHUHOB
Pa3paboTka 1€eHTBl BpEMEHU pa3BUTUS
SBOJIIOLIMOHHOTO YYEHUS

OK 02 Maxkpo3Bomtonus. OnenuBaemasi IUCKyCCHS:

OK 04 Bo3HUKHOBEHHUE U pa3BUTHE HCIIOJIb30BaHUE APTYMEHTOB,

JKU3HU Ha 3eMIie OMOJIOTUYECKON TePMUHOJIOTUU 1

CUMBOJIMKH IS TOKA3aTEeIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMaTUYECKUX TPYIII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yeaoBeka — OpoHTaTBHBIN OIPOC

OK 04 AHTPOIIOTCHE3 Pa3paboTka neHThI BpeMEHH!
IIPOUCXOXKIECHUS YeJIOBEKa

Pa3nen 4. DxoJiorus

OK 01 Okonornyeckue HakTopsl U TecT 1O PKOJIOTHYECKUM (PaKTOpaM U

OK 02 Cpezbl )KU3HU cpeaaM KU3HU OPraHU3MOB

OK 07

OK 01 [Momynsiiiusi, cooO1ecTna, CocrapneHue cxem KpyroBopora

OK 02 3KOCHUCTEMBI BEILECTB, UCIIOJIb3Ys] MAaTEPHUAIIBI

OK 07 JIEKIIUH
Pemenne npakTHKO-OpUEHTHPOBAHHBIX
pacyeTHBIX 33JJaHUH 110 IEPEHOCY
BEIIECTBA U SHEPTUH B SKOCHCTEMAX C
coCTaBJIeHHE TPO(PUUECKUX LieTnel U
nupaMu] 6MOMacchl U SHEPTUU

OK 01 buocdepa - rmodanbHast OrneHrBaemasi IUCKYCCHS

OK 02 9KOJIOTUYECKAs CUCTEMA Tect

OK 07

OK 01 BiustHre aHTpOnOreHHbIX Tect

OK 02 ¢aktopos Ha Grochepy I[Mpaktiyeckas paboTa “OTX0/IbI

OK 04 POU3BOACTBA”

OK 07

OK 02 Bnusaue conuanpHO- OueHnBaemasi IUCKYCCHS

OK 04 3KOJOTHYECCKHX (I)aKTOPOB Ha Brinonnenue na6opaTopH0171 pa6OTBI Ha

OK 07 BBIOOD:

3J0POBBEC YCIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BnusiHue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”

Pasznen 5. buoJsiorust B ;Ku3HHA

3amuTa Keiica: nmpeacTaBieHue
pe3yJIbTaTOB PEIIEHUS KEHCOB
(BBICTYTLIIEHUE C TIPE3CHTAIUEH )




OK 01

buorexHonorumn B )KU3HU

BrinmonHenue kelica Ha aHaiIu3

OK 02 KaX0T0 uH(pOpMaIK 0 HAYYHBIX JOCTHKCHHSIX

OK 04 B 00J1aCTH Fr€HETHYECKHUX TEXHOJIOTHIA,
KJICTOYHOW MHKEHEPUH, MUILIEBBIX
OMOTEeXHOJIOTHH (TI0 TpynIam),
IpEeJICTaBICHUE PE3YJIbTATOB PEIICHUS
KEHCOB

OK 01 [IpombinieHHas OnoTexHoNMOrus |BhImoaHeHue Kelica Ha aHau3

OK 02 MH(OPMALIMHU O Pa3BUTHU

OK 04 MIPOMBIITUICHHONW OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBieHue pe3yJbTaToB
pelIeHHS KeCoB

OK 01 ConuanbHO-3THUECKHE aclIeKThl |BEImoiHeHue Keiica Ha aHallu3

OK 02 OMOTEXHOJIOTUH UHPOpPMALIUU 00 STHUECKUX aCIEeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (IT0
rpynmnam), npeacTaBlIeHue Pe3yIbTaToB
pelIeHus KeMcoB

OK 01 buorexHonoruu u rexunueckue |BrinmonHeHue kelica Ha aHAIU3

OK 02 CUCTEMBbI uH(bOpMaIIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHHEM
TEXHUUYECKUX CHCTeM (TI0 Tpymmam),
IpEeJICTaBICHHUE PE3YIbTATOB PEIICHUS
KEHCOB




