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MuHucTepcTBO 06pa3oBaHuA TynbCKoi obnacTu
locynapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenibHOe yupexaeHue TynbcKkoii odbnactu
«[1OHCKON NONUTEXHUYECKUI KONNeaK»

HaumeHoBaHWe fokymeHTa: Paboyas nporpamma Nuct 4 n3 14
. Peoakuyus Ne 1
obLeobpasoBaTenbHOI AncumMnnmnHel Buonorus

VerosHoe oBoaravere: PT1 0,13 10.02.05 Wsmeretiue - 9K3.
KOHTpOﬂbeWl

1. TACHOPT PABOUYEMH INPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDBI

1.1. O6aacTh NPpUMEHEHHs POTPaAMMBbI
Pabouass mporpamma paspaboTaHa B COOTBETCTBUHM ¢  (eaeparbHbIM

roCyJJapCTBEHHBIM 00pa30BaTeIbHbBIM CTAHAAPTOM CpeAHero obmero oOpa3oBaHUs (YTB.
IIPUKa30M MUHUCTEpcTBA 00pazoBaHus U Hayku PD ot 17.05.2012r. Ne 413 (c usmeneHussMu
U JIOTIOJIHEHUSAMH)) MU QeaepaabHOil 00pa30BaTeIbHOW MPOTPaMMON CpPEAHEro O0O0IIero
obOpaszoBanust (yTB. MpuKazoM MuHHCTepcTBa mpocBemenus PO ot 18.05.2023 Ne371), c
yueToM (QenepanabHOi pabodeil mporpaMmbl CpeAHEro o0Iero oopa3oBaHus MO JUCLUIUIMHE
«buonorus» (6a30BbIl ypoBeHb), pekoMeHoBaHHOW denepasbHbIM TOCYJapPCTBEHHBIM
OIO/KETHBIM HAy4YHbIM yupexkaeHueM «MHCTUTYT cTparermu pas3BUTUS 00pa3oBaHUs
Poccuiickoit aKaJeMHU 00pa3oBaHUsY, IPUMEPHOU paboueit IIPOrpaMMbl
00111e00pa30BaTeIbHON AUCHUIITUHBI «bruosorusy 1t npodeccroHaIbHbIX 00pa30BaTEIbHbIX
opranmzaiuii, pekomengoBanHor ®I'BOY IO «MHcTUTYT pa3BUTHS MPO(HECCHOHATBEHOTO
oOpa3zoBanus» (yTBepkJaeHa Ha 3acenaHuu CoBera IO OLIEHKE COJEp)KaHMs M KadecTBa
NPUMEPHBIX pabouux TporpaMM o00mEe00pa3oBaTEILHOIO M COLHAIBHO-TYMaHUTAPHOTO
IUKIIOB cpeAHero npodeccruoHanbHoro oopasoanus (mpotokoi ot 30.11.2022r. Nel4)).
Pabouass mporpamMma 0011€00pa30BaTENbHON JUCHUIUIMHBL SIBJISIETCS 4YacThblO OCHOBHOM
npodeccuoHaabHOM o0Opa3oBaTenbHOW mnporpammbl B cootBeTctBUH ¢ PI'OC CIIO mo
CICITUATBHOCTH 10.02.05 Ob6ecneueHue HH(OPMAITHOHHOMH 0e3omacHocTH
aBTOMATH3MPOBAHHBIX CHCTeM», BXojsduled B ykpynHeHHyro rpymnmy 10.00.00
NudopmaunonHas 6e3011aCHOCTb.

Pabouas nmporpamma o011eo0pa3oBaTeIbHON TUCIUIUITMHBI MOXKET ObITh HCIOIb30BaHA
JIPYTUMH  00pa30BAaTEIbHBIMH YUPEKACHUSIMH TMPO(HECCHOHAIBHOTO W JIOTIOJHUTEIEHOTO
00pa3oBaHusl, peasn3yIOIUMU 00pa30BaTEIbHYIO IPOTpaMMy CPEAHEr0 001Iero 00pa3oBaHMs.

1.2. MecTro aMCOMIVIMHBI B CTPYKTYpe OCHOBHOH NpPO(ecCHOHAIbLHON
o0pa3oBaTe/ibHOI MPOrpaMMbl: TUCIUIUINHA BXOJIUT B 0011€00pa30BaTEIbHBIN UK.



MuHucTepcTBO 06pasoBaHus Tynbckon obnactu
locynapcTBeHHOEe npodheccuoHanbHoe o6pa3oBaTenbHOe yupexaeHue Tynbckoi obnactu
«[JOHCKON NONUTEXHUYECKUIN KOTNNEAX»

HanmeHoBaHuWe gokymeHTa: Paboyasi nporpamma Nuer 5u3 14
y Pedakuyus Ne 1
obwweobpasoBaTenbHON ancuMnnuHLI Bruonorus

YenosHoe oBosraderve: P Of1.13 10.02.05 Wsmererue — 9.
KOHTpOHbeIM

1.3.Ilnanupyemble pe3yJabTaThl 0CBOEHHs 001Ie00pa3oBaTeIbHON TUCHUIIMHBI B c00TBeTCTBUU ¢ ®T'OC CIIO u Ha ocHoBe ®I'OC COO

Leas: dhopmMupoBaHHE Y CTYyIEHTOB HPEACTABICHUS O CTPYKTYpHO-(DYHKIIMOHAIBHOW OPTaHU3AIMH YKUBBIX CHCTEM Pa3HOI'O paHTa KaK OCHOBBI
MIPUHSATHSI PEIICHUN B OTHOIIEHUU O0BEKTOB KUBOM MPUPOJIBI U B TPOU3BOACTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopmupoBarh MOHMMaHUE CTPOCHHS, MHOrooOpa3us U OCOOEHHOCTEH MKHUBBIX CHUCTEM PAa3HOTO YPOBHS OpraHU3allud, 3aKOHOMEpPHOCTEH
MPOTEeKaHUs OMOJIOTMYECKUX MPOIECCOB U SBICHUI B OKPYXAarloIIel cpefie, IeNOCTHON Hay4YHOM KapTHHBI MHUpA, B3aMMOCBS3H M B3aHMMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS OIPENENATh XHBBbIE OOBEKTH B MPHPOJE; MPOBOJUTH HAOIIOACHUS 3a DKOCHCTEMaMH JJIsl BBIBICHHS €CTECTBEHHBIX WU
AHTPOITOTEHHBIX U3MEHEHUH, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHNH,

3) copMUpoOBaTH HABBIKK MPOBEACHUS MPOCTEHINNX OMOJOTHYECKUX HKCIIEPUMEHTABHBIX MCCIIEIOBAHUNM C COOJIO/IEHUEM MpaBMil 0€30MacHOro
oOparieHus ¢ 00beKTaMHu U 000PYOBaHUEM;

4) pa3BUTh YMEHUS HCIIOIb30BaTh HH(POPMAIINIO OMOIOTHYECKOT0 XapaKkTepa U3 pa3InyHbIX HCTOYHUKOB;

5) chopMupoBaTh yMEHHUS IPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATENBHOCTH MO OTHOLIEHUIO K OKpY’KaloLIel cpezie, COOCTBEHHOMY 3/10pOBbIO;
00OCHOBBIBaTh U COOJIIOIATh MEPBI MPO(UITAKTUKY 3a00I€BaHUH.

6) chopMHpOBaTh MOHUMAHKUE 3HAYMMOCTH JTIOCTHKEHUH OMOJIOTUYECKON HAYKH U TEXHOJIOTHHA B MPAKTHUECKOW NESTETHHOCTH YEIOBEKA, PA3BUTHH
COBPEMEHHBIX MEUIIMHCKAX TEXHOJIOTUH U arpOOMOTEXHOIOTHA.

Konn IInanupyembie pe3yJbTaTbl OCBOCHHS THCHUIIINHBI
HAaHMEHOBaHHe
dbopmupyembIX Oo0mme JMcuunIMHAPHbIE
KOMIIEeTCHIUH
OK 01. Beibupats B yacTu TPpyA0BOr0 BOCIUTAHMSA: c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W POJIU OHOJOTMU B
CIIOCOOBI PeICHHS - TOTOBHOCTb K TpYyIy, OCO3HAHHE LIEHHOCTH MAaCTepCTBa, | CUCTEME HAYYHOIO 3HAHMS;, (DYHKIMOHAJIBHOW TPaAaMOTHOCTH
3afat _ | Tpymomo6ue; YesIOBEKa IS PENIEHHUS )KU3HEHHBIX TIPOOIIEM:;
npodeccnoHanbHOM . .
- TOTOBHOCTh K aKTHBHOH JEATEIbHOCTU TEXHOJOTHYECKOW M | COPMUPOBAHHOCTH ~ YMEHHsI ~ PacKpbIBaTh  COJEpIKaHHe
JESTEIBHOCTH . .
HOBOTIOJIAr X OHOJIOTUYECKUX TEPMHHOB U TOHSATHIM:
IPHMEHHTEITBHO K COLMAJIbHOW HaNpaBIEHHOCTH, CIIOCOOHOCTh HMHHUIMMPOBATH, | OCHOBOIOJIATAIOIINX OHOIOrHYec €PMHHO 0




MuHucTepcTBO 06pa3oBaHus TynbcKoi obnactu

FocynapcTBeHHOe NpodeccoHanbHoe o6pasoBaTeNibHoe yupexaeHue TynbcKoi o6nacTty

«[JOHCKON NONUTEXHUYECKUIN KOTNNEAX»

HanmeHoBaHuWe gokymeHTa: Paboyasi nporpamma Nucr 6 u3 14
06L1eobpa3oBaTensHO AucLMNnHLl bronorus Pedakuyus Ne 1
YerosHoe o6oarasenve: P Of113 10.02.05 Wsmenetue - 3.
KOHTPOJbHbIN
pa3InYHbIM IUIAHUPOBATb Y CAMOCTOSITENIBHO  BBINOJHATH — TAaKylO | )KU3Hb, KJIETKA, TKAaHb, OpPraH, OPraHWU3M, BUJ, MOIYJISALHUS,
KOHTEKCTaM

JEATEIIbHOCTD;
- HMHTEpeC K pa3muHbiM cdepam npodecCHOHaTbHON
JIeATEIIbHOCTH,

OBianeHne yHHBEPCATHHBIMU yUCOHBIMU TO3HABATCIbHBIMH
JICHCTBHUSMMU:

a) 0a30BbIe JTIOTHYECKHE IeiiCTBUS:

- CaMOCTOATEIbHO (POPMYIUPOBATE W  AKTyaIH3HPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaABJIMBAaTh CYIECTBEHHBIN MPU3HAK WU OCHOBAHUS IS
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- ONpeAeNsaTh IMeNu NeATENbHOCTH, 3aJaBaTh MapaMmeTpbl H
KPUTEPHUU UX TOCTHIKCHHUS;

- BBIABIIATH  3aKOHOMEPHOCTH W  TPOTHUBOpEYHS] B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHBBI B JCATCIHOCTh, OICHUBATH
COOTBETCTBHE  PE3YJIHTATOB

MOCJIEICTBUI ACATCIIBHOCTH,

LesiM,  OIICHWBATh  PHUCKHU
- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX
npobiem

0) 0a30BbIe HCCIeI0BATEIbLCKHE TeHCTBHS:

- BJIaZACTh HABBIKAaMU y‘—Ie6HO-I/ICCHe}10BaTeJ'II)CKOI\/’I n HpO@KTHOfI
JeSATEIbHOCTH, HAaBBIKAMU pa3pelieHHs MpooieMm;
MPUYNHHO-CJICICTBCHHBIC CBS3H "

aKTyaJlu3upoBaTh 3a/ayy, BbIIBUraTh TUIIOTE3y €€ pellIeHus,

- BBISIBJIAATH

sKocucTeMa, OwuoreHo3, Owuochepa; wmeraboausm (oOMeH
BCIIIECTB u MpeBpallecHue SHEPIun),
(camoperynsnus), OMOCHHTE3 Oeka,

roMeocTas
CTPYKTypHas
OpraHu3aIMsl KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJIALIMA,
CaMOBOCTIPOM3BEICHUE (PENpOIyKIIMsI), HACJIEICTBEHHOCTD,
W3MEHUYHUBOCTh, JHEPrO3aBUCUMOCTb, POCT U PAa3BUTHE,
YpPOBHEBasi OpraHu3aLus;

cOPMUPOBAHHOCTh ~ yYMEHHUS  PACKpBIBaTh  COJIEp>KaHUE
OCHOBOTIOJNIATAIOMINX OMOJIOTUYECKUX TEOPUH U THIIOTES:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOUCXOXKICHUS )KM3HU U YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPhIBATH OCHOBOIIOJIATAIOIINE
Ouonorudeckue 3akoHbl ¥ 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.I1. BaBunogsa, 3. I'ekkens, @. Mromnepa, K. bapa),
TPAaHMIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;
NpuoOpeTEeHNnEe ONbITa TPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TTO3HAHMSI, HCTIOIh3yEeMbIX B OMOJIOTHUH: HAOIIOICHUS
M OIHCAaHUS KUBBIX CHCTEM, IIPOLIECCOB U  SBJICHUI;
OpraHu3aIi U MPOBEICHUS OMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBUKEHUS TUIOTE3, BBISIBIECHUS 3aBUCUMOCTH MEXIY
WCCIICAYeMbIMUA  BEITMYMHAMHU, OOBSCHEHHS TIOJYyYECHHBIX
pe3yabTaTOB U (POPMYIMPOBAHUS BBIBOJIOB C HCIIOIb30BAHHEM

HayYHBIX OHATUIA, TEOPUHN U 3aKOHOB;




MuHucTepcTBO 06pa3oBaHus TynbcKoi obnactu

FocynapcTBeHHOe NpodeccoHanbHoe o6pasoBaTeNibHoe yupexaeHue TynbcKoi o6nacTty

«[JOHCKON NONUTEXHUYECKUIN KOTNNEAX»

HanmeHoBaHuWe gokymeHTa: Paboyasi nporpamma Nuer 7 u3 14
y Pedakuyus Ne 1
06L1eobpa3oBaTensHO AucLMNnHLl bronorus VameHenue 3
YcnoeHoe oboaHaueHme: Pl 01,13 10.02.05 o
KOHTPObHbIN
HaxXOJIUTh apryMEHThI IS JI0Ka3aTeIbCTBA CBOUX | COOPMUPOBAHHOCTh ~ YMEHHsI  BBIICISATH  CYIICCTBEHHBIC

oOIacreii;

" pCLICHUSA;

COLIMAJIBHOM ITPAKTHUKE

IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUSAX,

IMPAKTUYCCKYIO obractu KHU3HCACATCIIBHOCTH,

YTBEPXKACHUH, 3a7]aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

- AHANM3UPOBATH IIOJIYYEHHbIE B XOJ€ pEUICHUs 3aJayu
pe3yabpTaThl, KPUTHUYECKH OIIEHUBAaTh HX JOCTOBEPHOCTb,
- yMeTb I[IEPEHOCUTh 3HAHUS B I[IO3HABAaTEJIIbBHYI0 U
- yMeTb MHTErpUpOBaTh 3HAHMUSI W3 PA3HBIX NPEIMETHBIX

- BBIIBUT'ATb HOBLIC UJICU, ITPEJIAraTh OPUTMHAJIIBHBIC ITOAXOAbI

- CHOCOOHOCTh MX HCIIOJNIB30BAaHWS B II03HABATEIIBHOM M

NpU3HAKA BUPYCOB, KIETOK MPOKApPUOT U  DYKAPHOT;
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB,
OMOreoIeHO30B M IKOCHCTEM; 0COOEHHOCTH MPOLIECCOB OOMEHa
BEUIECTB U IIPEBpALICHUS] SHEPIUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOT0 M HHEPreTMUECKOro OOMEHa, XEMOCHHTE3a,
MUTO33a, ME#03a, OIJI0JOTBOPEHHS, PA3BUTHS M Pa3MHOKCHHS,
MHAUBUAYAIBHOIO Pa3BUTHSI OpraHu3Ma (OHTOTreHe3a), 60pbObl
3a CyIIEeCTBOBAaHUE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHMs,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpezie OOUTaHMsI, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, AaHTPOIIOT€HHBIX HM3MEHEHUH B
HKOCHCTEMax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U
MIpeBpalleHe SHEPTuu B onocdepe;

c(hOopMUPOBAHHOCTh YMEHUS peniaTh OWOJIOTHYECKUE 3aauH,
COCTABJIATh TCHOTHITMYECKHIE CXEMBI CKPEIITUBAHUS TSl pa3HbBIX
TUIIOB HACJIeJIOBaHMsI MPU3HAKOB Y OPraHU3MOB, COCTaBIISIThH
CXEMBI IMEepeHOoca BEIIECTB M PHEPruu B KOcUcTeMax (1enu
MUTAHUS, TUIIEBBIE CETH)

OK 02.
Ucnonp3oBars
COBpPEMEHHBIE
CpeICTBa IMOUCKA,
aHanusa u
MHTEPIpETALUH
uHpOpMaLUU 1
nH(pOpMaMOHHBIE

B 001acTH HEHHOCTH HAYYHOTO

ITIPAKTUKH, OCHOBAHHOT'O

MOJIUKYJIBTYPHOM MUDE;

MNO3HAHUSA:

Ha JMajiore

- chOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAayKu W OOIIECTBEHHOMN

KYJIBTYD,

CHOCO6CTBYIOH_IGFO OCO3HAHHIO CBOCIoO MECTa B

cOPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  OLIEHHBATh
uHpOpMaILHI0 OHOJIOIMYECKOTO COZEpIKaHUs, BKIIOYAIOUIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpEeICTBA
MaccoBoW HH(pOpMalUK, HAyYHO-TIOMYJISIPHbIE MaTepHallbl);
MHTEPIPETHPOBATE  ITHUUYECKHE  ACHEKThl  COBPEMEHHBIX
UCCIICIOBAaHUM B OHMOJIOIMM, MEAMLMHE, OMOTEXHOJIOIUY;
paccMaTpuBaTh  TNIOOANBHBIE  JKOJOTUYECKHE  MPOOIEMBI




MuHucTepcTBO 06pa3oBaHus TynbcKoi obnactu

FocynapcTBeHHOe NpodeccoHanbHoe o6pasoBaTeNibHoe yupexaeHue TynbcKoi o6nacTty

«[JOHCKON NONUTEXHUYECKUIN KOTNNEAX»

HaumeHoBaHue fokymeHTa: Paboyas nporpamMma
obwweobpasoBaTenbHON ancuMnnuHLI Bruonorus
YcnosHoe o6osHaqerme: P Of.13 10.02.05

Pedakuyusi Ne 1

Jinct 8 n3z 14

M3meHeHue -

k3.
KOHTPOJbHbIW

TEXHOJIOTHH IS
BBITIOJIHEHHUS 3a]1a4
npodeccnoHanbHOM
NEeSATEeTbHOCTH

- COBEPIUIECHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOH KYJBTYpbI
KAaK CPEICTBa B3aMMOJICHCTBUS MEXIy JIIOABMU W ITO3HAHUSA
MUDa;

- OCO3HAaHHE LICHHOCTH HAy4YHOW JIESITEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh IPOEKTHYIO u HCCIIEIOBATENBCKYIO
NEeSITeNIbHOCTh UHMBUYaIbHO U B IPYIIIIE;

OBnazieHne yHUBEPCAIbHBIMH YYEOHBIMH IT03HABATEIHHBIMH
JICHCTBUSAMMU:

B) padora ¢ nHgopmanmeii:

- BJIQIETh HAaBBIKAMU MOJyYeHHsI MH()OPMAIIMK U3 HCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTENBHO OCYILECTBIIATH IOUCK, aHAIIN3,
CHCTEMaTHU3alluI0 U UHTEpIpEeTavio HHPOpMaIUK pa3IMuHbIX
BUJIOB U (DOPM NpEeACTABICHUS;

- co3JaBaTh TEKCThl B pa3IU4HbIX (opMarax C y4eToM
Ha3HayeHUs MHGOpMAlMU U LEJNEeBOM ayIuTOpUH, BbIOHMpas
ONTUMAJIBHYIO (POPMY MPEJCTABICHUS U BU3YyaIU3aliH;

- OLICHMBATh JIOCTOBEPHOCTD, JISTHTUMHOCTh MH(OpMAINH, ee
COOTBETCTBHE NPABOBBIM U MOPAIbHO-3THUECKUM HOpMaM;
CpeacTBa
KOMMYHHMKAIIMOHHBIX TEXHOJIOTMA B PEIIEHUU KOTHUTUBHBIX,
KOMMYHHMKaTHUBHBIX M OpPraHM3alMOHHBIX  3a7ad  C

- HCIIOJb30BaTh I/IH(pOpMaLII/IOHHLIX nu

co0II0ieHHEM TpeOoBaHUit PTrOHOMUKH, TEXHUKHU

0€30MacHOCTH, THTHEHBI, PEeCypcoCOEpEKEeHHsI, MPABOBBIX W
ATUYECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€30MacHOCTH;

COBPEMEHHOCTH, (QOpMHpPOBaTH IO OTHOUICHUIO K HUM
COOCTBEHHYIO MO3HULIUIO;
cOpMUPOBAHHOCTh ~ YMEHHUH  CO3/1aBaThb  COOCTBEHHbIE

IMHUCbMCHHBIC N YCTHBIC COO6H.[€HI/IH Ha OCHOBE OMOJIOTHYECKOMN

PIH(bOpMaLII/II/I us3 HECKOJIBKUX HCTOYHHKOB, rpaMOTHO

MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu
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- BJIQJICTh HABBIKAMHU PACIO3HABAHMS U 3aIIUTHI HHPOPMAIHH,
MH(OPMALIMOHHOMN 0€30MaCHOCTH JTMYHOCTH

OK 04. 3¢pdexruBHO

B3aMMOJICHCTBOBATh
u paboTaTh B
KOJIJICKTHBE U
KOMaH1e

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHUE HaBBIKAMU y4e0HO-HCCIIeI0BATEIBCKOM,
MPOEKTHON M COLMATIbHOM JIEATEIIbHOCTH;

OBJ1aeHne
JeHCTBUSIMU:
0) coBMeCcTHasI 1eITeJIbHOCTD.

- IIOHMMATb U HCIIOJIb30BaTh IIPECHUMYIICCTBA KOMaHJIHOH U

YHuBEpCaJdbHBIMHA KOMMYHUKAaTUBHBIMHA

WHIUBUAYaTbHON pabOTHI;

- IIPUHUMATh LeIn COBMECTHOM

U KOOPIAMHHMPOBATH

NEeATEIbHOCTH,
OpraHU30BBIBATH NEUCTBHSL 1O €€
JOCTH>KEHHIO: COCTABIIATH IUIAH ACUCTBUM, PaCIpEACIIATh POJIH
C Yy4YeTOM MHEHMH YYaCTHHKOB OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPIMHHUPOBATb M BBINOJMHATH pabOTy B YCIOBHUAX
pealIbHOTO, BUPTYaJIbHOTO u KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYWCCTBIIATh NO3UTHBHOC CTPATECTHUYCCKOE ITOBCACHHUC B

paSJ'II/I‘-IHI)IX CI/ITyaHI/ISIX, HpOfIBJ’If{TB T BOp‘—IeCT BO 158
BOOOpakeHne, ObITh MHUITHATHBHBIM

OsBjaaaenue YHUBEPCAJIbHBIMHU peryasiTUBHbIMM
JeHCTBUSIMMU

') IPUHSATHE Ce0sl M IPYTUX JIIOIEH:

npuoOpeTeHue OmblTa NPUMEHEHHS OCHOBHBIX METO/0B
HAy4YHOT'0 IO3HAHUSI, UCIIOJIb3yEMbIX B OMOJIOTMU: HA0II0I€HUS
U ONMCAHMSA JKUBBIX CHCTEM, IIPOLECCOB W SBJICHUN;
OpraHM3aly U NPOBEAECHUS] OMOJIOIMUECKOT0 IKCIIEPUMEHTA,
BBIIBJKEHUSI TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY
UCCIIETyEMbIMU  BEJIMYMHAMM, OOBSCHEHHS IOJyYEHHBIX
pe3yabTaTOB M (POPMYIUPOBAHUS BBIBOIOB C HCIIOJIb30BAaHUEM
HAay4HBIX [IOHATHM, TEOPUI U 3aKOHOB
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- NPUHUMATh MOTHUBBI WU apTryMEHTHl JPYrHX JOJEH Mpu
aHaJlu3e pe3yJIbTaTOB JIEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JPYIHX JIIOAEH HA OLINOKH;

- pa3BUBATb CIIOCOOHOCTh MOHHUMATh MHp C MMO3ULUU APYTOro
YCJIO0BCKA

OK 07.
CoielicTBOBATh
COXpaHEHUIO
OKpY’KaroIeu
Cpenpl,
pecypcocOepeskeHHIO
, IPUMEHSITh 3HAHUS
00 U3MEHCHHH
KJIMMAaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JIEIICTBOBATh B
YpE3BBIYANHBIX
CUTYaIUAX

B o6s1acTH 3K0/10rMYeCKOr0 BOCIIUTAHHUSA:

- ¢()OpMUPOBAHHOCTb SKOJIOIMYECKON KYJIbTYphl, IOHUMaHUE
BJIMAHHA COOUATIBHO-3KOHOMUYCCKUX IMTPOUECCCOB HA COCTOAHUC
MPUPOJHON ¥ COIMAIBHON CpeIbl, OCO3HAHHE TII0OATBHOTO
XapakTepa dKOJOTHYECKUX poOieM;

- IUNIAaHUPOBAHUE U OCYILIECTBICHUE IEUCTBUM B OKpY KArOLIEH
Cpelle Ha OCHOBE 3HAHUA LENEH YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUYECTBA;
AKTMBHOEC  HENPUATHE  JEHUCTBHUM, IPUHOCALIUX  BpEX
OKpYKarollei cpese;

- YMCHHUEC IPOTHO3UPOBATH He6J'[aI‘OHpI/I5[THLIe OKOJIOTUYECKHE

MMOCICACTBUA HNPCANTPUHUMACMBIX HCﬁCTBHﬁ, npeaoTBpaaTb

HX;

- pacUIMpeHuE€ OIbITa  JEATENBHOCTA  3KOJIOTMYECKOMN
HAIPABJIEHHOCTH;

- OBIAJeHHE  HaBBIKAMH  y4eOHO-HCCIIEOBATEIbCKOMH,

MPOEKTHOM M COIMATILHON NEATEIbHOCTH

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSATH MOJYUYEHHbIE 3HAHUS
JUsl OOBSICHEHUS] OMOJIOTUYECKHUX IPOLIECCOB U SIBICHUM, JUIS
IIPUHATHS IPAKTUYECKUX PELIECHUN B IOBCEIHEBHOM JKU3HU C
nenbo obecrieyeHus 0€30MaCHOCTH CBOETO 3/0POBbSl U
3JI0POBbSI  OKPYXAlOIIUX JIOAEH, COOJIIOJIEHUS 3/10pOBOTO
oOpasa JKU3HHU, HOPM IPaMOTHOIO TIOBEJIEHUSI B OKpY Karolei
IIPUPOJHON cpene; IIOHMMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BAaHUsl JTOCTWXKEHUI COBpEMEHHOW Ouosioruu M
OMOTEXHOJIOTUH TS palMOHAILHOTO IPUPOAONOIb30BAHNUS
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2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJIBHOM

TACIATLITAHBI

2.1. O6beM TUCHMIIMHBI U BUAbI Y4e0HOii padoThI

Bup yuyeOHoii padoTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHHUIIJIMHBI 54

B T.Y.

OcHoBHOe coiep:kaHue 54

BT. 4..

TeopeTuyeckoe o0ydeHue 22
B T.4. IPO(EeCCUOHATTLHO-OPUEHTUPOBAHHOE COICPKAHME 2

MPAaKTUYECKHUE 3aHATUS 18
B T.4. IpO()eCCUOHATILHO-OPUEHTUPOBAHHOE CO/IEpKAHHE 8

nabopaTOpPHBIE 3aHITHS 6
B T.4. IPO(hEeCCUOHATFHO-OPUEHTUPOBAHHOE COICPKAHHE 2

KontpoabHnasi padora 6

IIpome:kyTOUuHas aTTecTanMs (3a4eT) 2
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2.2. TemaTuyecKuii NJIAH U coJep:KaHUe TUCHUILIMHBI « BrHoorus

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB H TeM Ja0opaToOpHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY./Ib (IPH HAJTMYMH) 4acoB | KOMIIETeHUHH
1 2 3 4

Pa3nea 1. Knerka — cTpyKTypHO-()YHKIIHOHAJILHAS eIMHHUIA }KUBOT'0 18
Tema 1.1. OcHoBHOE coaepxaHue 2 OK2
buosorus kak TeopeTnueckoe odyueHnue: 2
Hayka. Obmas CoBpemeHHbIe OTpaciau Ouonornyeckux 3HaHui. CBsi3b OMOJIOTUU C IPYTUMH HayKaMu: OMOXUMUS,
XapaKTePUCTUK | Guodusuka, OnoHNKa, reHoreorpadus u 1p. Poib u MecTo 61onoruu B GoOpMUPOBAHUN COBPEMEHHOM
a JKU3HH Hay4YHOH KapTHHBI MUpa. Y POBHM OpraHU3alUU KUBOW MaTepuu. OO11ast XapakTepuCTHKa )KU3HHU, CBOMCTBA

JKUBBIX CUCTEM. XUMHUYECKUI COCTaB KJIETOK
Tema 1.2. OcHoBHOE coaepxaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢yukuuonanbn | Knerounas teopus (T. Illsann, M. IIneiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOMN KJICTOYHOM OK-4
asi opraHusanusi | reopuu. TUIBI KIETOUYHOM OpraHu3alyu: TPOKAPUOTUYECKUHN U dyKapruoTHUeCKUid. OJHOKIIETOUHBIE U
KJIETOK MHOT'OKJIETOYHBIE OpraHu3Mbl. CTpOeHUE NPOKAPHUOTHUECKON KIETKU. CTpOEHUE 3yKapHOTUUECKON KIIETKH.

Hexnerounsie ¢popmbl kxU3HU (BUPYCHI, OakTeprodaru)

JlaGopaTopHbie 3aHATH: 2

[Tpuobperenue onbiTa MPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBHITIOJIHEHUH JTaOOPaTOPHBIX PaboT:

JlaGoparopHas

1. JlaGoparopHas paboTta «CTpoeHHe KIETKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KIIETOYHbIE BKIIOYSHHUS
(kpaxmaJ, KapOTHHOUIBI, XJIOPOIIIIACThI, XPOMOILIIACTHI )»

[ToaroroBka MUKpoOMpenapaToB, HAOIIOJEHHE C TOMOIIbI0 MUKPOCKOIIA, BHISABICHUE PA3TUUNI MEXKIY

M3y4aeMbIMH 00beKTaMH, (POPMYIHUPOBAHKE BHIBOIOB

IIpakTHYeckune 3aHATHSA: 2
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Bupycuble u Gaktepuanbhblie 3a00eBanus. O01IMe IPUHLIUIIBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX BEUIECTB.
OcoOeHHocTH MPUMEHEHUsT aHTUOUOTHKOB. [IpecTaBneHne yCTHBIX COOOLIECHHH ¢ MTpe3eHTalueH,
[TOAITOTOBJICHHBIX IO MEPEYHIO HCTOUHHUKOB, PEKOMEHJOBAHHBIX MIPENoJaBaTesIeM

Tema 1.3. OcHOBHOe co/iep:KaHue 4 OK-1
CTpykTypHO- Teopernueckoe ooyueHue: 2 OK-2
¢yukuuoHaabH | Xpomocomuas teopus T. Moprana. Ctpoerne XxpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIC
bie paKkTopbI HEroMOJIOTUYHBIE XPOMOCOMBI, TAIJIONIHBIA U AuIIou bl Habop. Hyxneunoseie kucnotsl: JTHK, PHK
HACJIEICTBEHHOC | HAXOX/ICHUE B KIIETKE, UX CTPOCHHE M PYHKIMH. MaTpHUUHbIEC IPOIIECCHI B KIIETKE: PETUTUKAIIMS, OMOCHHTE3
™ Oernka, perapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA
IIpakTHyeckue 3aHATHA: 2
Pemenue 3ana4 Ha onpeesIeHNE TIOCIEN0BATENIBHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B ClIydae
WU3MEHEHHUs MocIe0BaTeIbHOCTH HyKieoTH 108 JJHK
Tema 1.4. OcHoBHOE conepxaHue 2 OK -2
OOmen BemecTs | Teoperuueckoe o0yueHune: 2
U npeBpauieHue | [Tonstre MeTaboau3M. ACCUMUIIAIMS U AUCCUMMIIALMS — JIB€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
JHEPruM B BELIECTB: aBTOTPO(MHBIN U reTepoTpOPHBINA, a3poOHBIN 1 aHa’poOHbIH. [InacTuueckuii oOMeH. POTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coepxraHue 2 OK -2
KusneHHbI Teopernueckoe ooyueHue: 2 OK-4
HUKJI KJIIE€TKH. KieTounbIil 1TUKII, €T0 MEPHUOBI. MwuTo3, ero craanuu 1 IIPOUCXOIAIINAC TPOLICCCHI. brnonornueckoe
Muro3. Meiio3 3HaYeHHne MuTO3a. Meiio3 u ero craauu. [loBenenre xpomocom B Meiiose. Kpoccuurosep. bronornueckuii
CMBICJ Melo03a
KonTpouabnas MounekysipHbI YpPOBEHb OpraHU3aluH )KUBOTO 2
pabdora
Pa3nea 2. Ctpoenue u GyHKIIMH OPpraHu3Ma 20
OcHoBHOE conepxaHue 2 OK -2
TeopeTrnueckoe o0yueHue: 2 OK-4
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Tema 2.1. MHOrOKI€TOYHbIE OPTaHU3Mbl. B3aMOCBSA3b OPraHOB M CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHU3ME.
Crpoenne I'omeocra3 opranusma u €ro noAAepKaHue B MIPOLECCE )KU3HEAEATEIbHOCTU
OpraHusma
Tema 2.2. OcHOBHOe co/iep:KaHue OK-2
DopMbI Teoperuveckoe o0yueHue:
PA3MHOKCHUS ®opMbl pa3sMHOKEHUSI OpraHu3MOB. becnonoe 1 1oj10Boe pa3MHOKeHHE. Bubl 0€Cron0ro pa3MHOKEHHUS.
OpPraHu3MoB [TonoBoe pazmHoxeHue. 'ameTorenes y »uBoTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHHe MOJ0BBIX

KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoBHOE coaepxaHue OK-2
Onrorenes Teoperudeckoe ody4enne: OK -4
pacTeHui, WuauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHes u ero craauu. IloctaMOproHaIbHbBIN EPHO.
KUBOTHBIX H Craanu nocTaMOpHOHATIBHOIO PA3BUTHS Y )KUBOTHBIX M yenioBeka. [IpsiMoe u HenpsiMoe pa3BHUTHE.
YyesioBeKa buonoruueckoe crapenue u cMepTb. OHTOreHE3 pacTeHUI
Tema 2.4. OcHoBHOE conepxaHue OK -2
3akoHomepHocT | Teopernyeckoe odydeHue: OK-4
U HacJeA0BaHUA | OCHOBHBIE MOHATHS F'€HETUKU. 3aKOHOMEPHOCTU oOpa3oBaHMsl rameT. 3akoHsl I'. Mennens

(MoHOTHOpUIHOE 1 TOMUTUOPHUIHOE CKpellBaHue). B3anmoeiicTBie reHoB

IIpakTHYeckHne 3aHATHSA:

Pemenue 3ana4 Ha onpe/esnieHrne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB IIPH MOHO-,

IU-, TOJIMTUOPUIHOM M aHATU3UPYIOLIEM CKPEIUBAHUU, COCTABICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHoBHOE conepxxaHue OK-1
Cueniennoe Teopernveckoe ody4enne: OK-2
HacJie10BaHue 3akoHnnl T. MopraHa. CuensieHHOe HacJieA0OBaHKHE I'eHOB, HapylHIeHUE CLHEIIJICHU]. Hacnenosanue
NPU3HAKOB IIPU3HAKOB, CLIETIJIEHHBIX C ITOJIOM

IIpakTuyeckue 3aHATHS:

Pemenne 3aaa4 Ha onpeacii€cHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU
CICINICHHOM HACJI€CAOBAaHHUHU, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPCIHIMBAHHA
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Tema 2.6. OcHoBHoOE coepraHue 4 OK-1
3akonomepHocT | Teopernueckoe o0ydeHHe: 2 OK-2
U U3MEHYMBOCTH | VI3MEeHUMBOCTh MPU3HAKOB. BUIbI N3MEHUNBOCTHU: HACIEICTBEHHAs U HEHACIEACTBEHHAsl. 3aKOH OK-4
TOMOJIOTHYECKHUX PsIIOB B HacseAcTBeHHON n3MenunBocty (H.W. BaBunos). MyTaunonHas teopus
M3MEHYMBOCTU. Bubl MyTanuii 1 npuyMHbI UX BO3HUKHOBeHUs. Kapuotum yenoBeka. Hacnencrsenusie
3a00JIeBaHUs YeIIOBEKA. | eHHbIC U XpOMOCOMHBIE O0JIC3HH UeioBeKa. boie3Hu ¢ HaCIeICTBEHHOM
[IPEIPacloIOKEHHOCThI0. 3HAUEHUE MEIULIMHCKON N'€HETUKU B IPEIOTBPALLICHUH U JIEUEHUH N€HEeTHUYECKUX
3a00JIeBaHUH YeIOBEKa
IIpakTHyeckue 3aHATHA: 2
Pemenue 3aia4 Ha onpeeseHre THIIAa MyTalluK [IPH Iepeaayue HacaeACTBEHHbIX IPU3HAKOB, COCTABICHHE
FeHOTUITMYECKUX CXEM CKpEIINBAHUS
KonTpoubnas 2
paGora Ctpoenue u GyHKIIMH OpraHu3Ma
Pasnen 3. Teopusi 3BoronMH 6
Tema 3.1. OcHoBHOE conepxaHue 2 OK -2
Hcropus TeopeTnueckoe odyueHue: 2 OK -4
IBOJIIOUMOHHOIO | [IepBrie sBomonoHHbIe KoHLenuu (K.b. Jlamapk, XK.JI. Bropdon). DBomounonnas reopus Y. /lapsuHa.
yueHwusl. CuHTeTH4ecKasi TeOpHUs IBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
MI/IKp03BOJHOIII/l MI/IKpoaBon}ouHﬂ. HOHyJ‘IS[HI/ISI KaK dJICMCHTapHas CAUHUIA DBOJIIOIINH. T'eneTnyeckye OCHOBEI DBOIIOIHU.
A DOnemeHTapHbIe (haKTOPHI IBOOLNU. EcTecTBEHHBIN 0TOOp — HaNpaBIAIOUINI (akTOp 3BOIIOLUY.
BunooGpa3oBanue kak pe3yiabTaT MUKPO3BOJIOLUU
Tema 3.2. OcHoBHOE conepxxaHue 2 OK -2
Maxkpossomouu | Teopernyeckoe odyuenmue: 2 OK -4
s, Maxpoasomntonusi. @opMbl 1 OCHOBHBIE HarnpaBieHust MakposBostouuu (A.H. Cesepnios). ITytu
Bo3uukHOBeHME | rocTmKeHHs Ouosornyeckoro nporpecca. CoxpaneHune 6MopazHooOpasus Ha 3emite.
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U pa3BUTHE
JKM3HHU Ha 3emiie

['unoTe3bl u Teopuu BO3HUKHOBEHUS KM3HU Ha 3emiie. [losiBiaeHue MepBhIX KIETOK U UX IBOJIIOIIHSL.
[IpokapuoTsl 1 3ykapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE OCHOBHBIX
LAPCTB SyKapHOT

Tema 3.3. OcHOBHOe co/iep:KaHue 2 OK-2
Iponcxoxnenne | Teoperuueckoe o0yuyeHue: 2 OK-4
4Y€J10BEKA — AHTponosiorus — Hayka o yesnoBeke. CucreMaTHuecKoe MoJ0KeHue yenoBeka. CXoACTBO U OTIHYHUS
AHTPOIOTECHE3 4yeJji0BeKa C )KUBOTHBIMU. OCHOBHEIE CTaAUHU AHTPOIIOrCHE3A. OBOIOLHUS COBPEMCHHOI'O YCJIIOBCKA.

YenoBeueckue packl U UX €JUHCTBO. BpeMs U IIyTH pacceieHus 4elI0BeKa 110 IIaHEeTe.

[TprucnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSM CPEJIbI
Pazgen 4. dxonorus 18
Tema 4.1. OcHoBHOE conepxaHue 2 OK-1
Ixosornvyeckue | Teopernueckoe odydeHnue: 2 OK -2
(akTopsl 1 Cpenpl 0OMTaHNs OPraHU3MOB: BOJHAs, HA3€MHO-BO3Iy1IIHAsL, TOYBEHHAs, BHYTpUOpraHu3MeHHast. OU3nKo- OK-7
Cpeabl KU3HH XMUMHUYECKHE 0COOEHHOCTH cpell 00MTaHus opraHu3mMoB. [IpucnocoOnenns opraHu3MoB K dKHU3HH B Pa3HbIX

cpenax. [lonarue sxonornueckoro pakropa. Knaccupukanus sxonornyeckux paxropos. [IpaBuio

munumyma 0. JIubuxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. OcHoBHOE coaepxaHue 4 OK-1
Honyasinus, Teopernueckoe ooyueHue: 2 OK-2
cooduiecTBa, DKOJIOTMYECKask XapaKTEPUCTUKA BUJIA U TOMYJISAUU. DKOJIOTHYECKAsl HUIIIA BUIA. DKOJIOTHYECKUE OK -7
IKOCUCTEMBbI xapaktepucTuku nomynsauuu. Coobmiecta u 3kocucTeMbl. brorieHos u ero ctpykrypa. CBsi3u MeXy

opranusmMamu B OuorneHose. CTpyKTypHbIE KOMIIOHEHThI SKOCUCTEMBI: TIPOAYLEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB v MOTOK SHEPTUU B 3kocucteMe. Tpoduueckrue ypoBHI

IpakTHYeCcKHe 3aHITHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENN 3KOCUCTEMBI. buomacca 1 mpoayKius. DKoJI0ruyecKue
MUPaMUIbI YUCell, OMOMacchl M SHepruu. [IpaBuiio mupamuIsl SHEPTUH.

PemreHne npakTMKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM 110 IEPEHOCY BELIECTBA U YHEPTUHU B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUUECKUX LIeTIeH U MUpaMul OMOMacChl U SHEPTUU
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Tema 4.3. OcHoBHoOE coepraHue 2 OK-1
buocdepa - TeopeTrnueckoe o0yueHue: 2 OK-2
rjaodajnbHas buocdepa — xuBas o6oouka 3emau. PasButue npencrabinenuii o onocdepe B Tpynax B.U. Bepnanckoro. OK -7
IKkoJoruvyeckasi | OGmnactu 6uochepsl U ee KOMIIOHEHTHI. JK1Boe BeriecTBo Ouocdepsl U ero PyHKIHU.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcobeHHOCTH 6UOoCchephl Kak r00alTbHON SKOCUCTEMBI.

Jlunamuueckoe paBHoBecue B Onocdepe. KpyroBopoTsl BelecTB 1 OMOT€0XUMUYECKUE [IUKIIBL.

I'moGanbHBIE YKOJIOTHYECKUE MTPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coaepxaHue 4 OK-1
Bunsinmne TeopeTnueckoe odyueHue: 2 OK-2
AHTPONMOTEeHHBIX | AHTPONOTCHHBIC BO3ACUCTBUS Ha OHOCchepy. 3arps3HEeHUs KaK BU aHTPOIIOTEHHOTO BO3/ICHCTBHSL. OK-4
(axTopos Ha AHTpornoreHHsle Bo3ieiicTBus Ha atMochepy. Bo3neiicTBust Ha ruapochepy. BozneiictBus Ha mutochepy. OK-7
onochepy AHTpoONOreHHble BO3/1eHCTBUS HAa OMoTHYECKHEe coo0IIecTBa. YTIyOIeHHO N3y4atoTCsl OTXO/Ibl, CBA3aHHBIE

C onpezeneHHoH npodeccueil/crnenuaabHOCTbIO

IIpakTHyeckue 3aHATHA: 2

ITpakTryeckoe 3ansaTHe «OTXOABI IPOU3BOJICTBAY

*B ToM 4yHciie npoeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOr0 3aHATHS 2

[TpakTryeckoe 3ansTre «OTXOABI MPOU3BOACTBA». Ha oCHOBE (enepantbHOTro KIracCuPUKAIHOHHOTO

KaTayora OTXO/0B OIPEIEISATh KIIaCC OMACHOCTH OTXOJIOB; arperaTHOe COCTOSTHUE U (U3NIECKYIO GOpMy

OTXO0JI0B, 00pa3yIOIIMXCs Ha paboueM MecTe / Ha dTamax MPOU3BOJICTBA, CBSI3aHHBIE C ONPEACIICHHON

npodeccueit/cnennanbHOCTHIO
TeMma 4.5. OcHoBHOE conepxaHue 4 OK-2
Buansinue Teopernueckoe odyueHue: 2 OK -4
COLMAJIbHO- 310pOBBE U €ro cocTaBsromue. @akTopsl, MOJIOKUTEIBHO U OTPULATEIBHO BIMSIOIIME HA OpraHU3M 2 OK -7
IKOJIOTHYecKHX | uenoBeka. [IpobiiemMa TEXHOr€HHBIX BO3JICHCTBUI Ha 3/I0pPOBbE YETIOBEKA (3JEKTPOMArHUTHBIE MOJIS,

(hakTopos Ha

OBITOBAs XUMUSI, N30BITOUYHBIC IITYMBI, paUalvs 1 T.I1.). AanTanus opraHu3Ma 4eJioBeKa K pakropam
OKpyxarorieii cpensl. [IpuHIHIBI hOpMUPOBAHUS 3I0pPOBLECOEpEraroIero nmopeaeHus. Guzndeckas
AaKTUBHOCTb U 3/10pOBbe. BuoXuMuyeckue acrekThl palliOHAIbHOTO MUTAHUS
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310pOBbe
YyeJI0BeKa

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOP:
1. JlaGoparopnas paboTa «YMCTBEHHas1 pabOTOCTIOCOOHOCTHY

OBnazieHue METOIaMH OTIPEACIICHUsI TTOKa3aTeell yMCTBEHHOM pab0oTOCOCOOHOCTH, OOBICHEHHE
MOJTyYSHHBIX PE3YJIbTAaTOB U (JOPMYIIMPOBAHUE BHIBOJIOB (TMCHMEHHO) C UCIIOIB30BAHUEM HAYUHBIX
IIOHATUI, TEOPUN U 3aKOHOB
2. JlabGoparopHnas pabota «Biusiaue abnorndeckux (pakTopoB Ha YeloBeKa (HU3KUE U BEICOKUE
TeMIepaTypbl)»

N3y4yeHne MexaHU3MOB aJanTallii OpraHu3Ma 4eJI0BEKa K HU3KUM U BBICOKMM TEMIIEpaTypaM U
00BsICHEHHE MOITYYEHHBIX PE3YJIbTaTOB U (POPMYIMPOBAHUE BHIBOAOB (TMCHMEHHO) C UCIIOJIb30BAHUEM
Hay4HBIX [IOHATHH, TEOPUHI U 3aKOHOB

*B ToM unciie npogeccuoHaTbHO-OPUEHTHPOBAHHOE COIeP:KaHNe JIAG0PATOPHOTO 3aHATHS

B kauecTBe TpUITEPOB CHUKAIOIINX PA0OTOCIIOCOOHOCTH MCIOIb30BaTh YCIOBUS OCYIIECTBICHUS
po¢eCCUOHANBPHON IeATEIHFHOCTH: IIIyM, TEMIIEpaTypa, pusndeckas Harpy3Ka u T.J.

KonTpouabnas
pabdora

TeOpeTI/I‘leCKI/IC ACIICKTHI 3KOJIOT'NH

IIpodeccnonaiLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepPKaHUe TPUKJIATHOTO MOIYJIA)

Pasnea 5. buojorusi B ;KU3HHU

Tema 5.1.
buorexHoaoruun
B ) KU3HHN
KaKJI0Iro

OcHoBHOe cogep:kanue

TeopeaneCKoe coacpkanue:

buorexHonorus kak Hayka v mpou3Bo1cTBO. OCHOBHBIE HANPABJICHHS] COBPEMEHHONW OMOTEXHOJIOTHH.
Mertons! 0notexHoIorun. OOBEKTHEI OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOIMYECKUX U T€HETHUECKUX
sKcriepuMeHToB. [IpaBuna noucka u aHanmsa GMO3KOIOrHYECKON HHPOPMAIIUHU U3 PAa3TIUNYHBIX HCTOYHUKOB
(HayuyHas 1 yueOHO-HaAy4YHas JTUTEpaTypa, CpelcTBa MaccoBor nHpopmaluu, ceth UHTEpHET U pyrue)

NN >0

IIpakTuyeckue 3aHATHS:

OK-1
OK -2
OK -4
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YenoBHoe oBoaHaqenve: P Of1.13 10.02.05 SMEHeHue - Ks.
KOHTPONbHbIN

Keiicel Ha aHaIN3 I/IH(bopMaHI/II/I O HAYYHBIX NOCTHXXCHUAX B 00/1aCTH T€HETHYECKHX TCXHOHOFHﬁ,

KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOIMN. 3aluTa Keiica: IpeACcTaBIeHUE pe3yIbTaTOB PELICHUS
KEHCOB (BBICTYIUICHHE C MPE3CHTAITUEH)

*B Tom 4uciie npodeccHoHATbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe NPAKTHYECKOr0 3aHATHSA

Tema 5.1 o0s3aTenbHa 17151 U3YUYECHHUS CTYACHTAMH BCeX PO eccruil/cCrnennaibHOCTeH

HpOMe)KyTO‘lHaﬂ aTrreCTanusd 1Mo JMCIMIIVIMHE 3a4CT

Bcero:
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KOHTpOHbeIVI

3. VCJIOBUS PEAJIM3ALIMM TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATITAHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATePUAJIBLHO-TEXHUYECKOMY 00ecnedYeHUu 1o

Kabuner «buonorun», ocHaIIeHHBI 000pyAOBaHUEM: MeOeNb, TOCKA, MEJN, HATJISIIHbIC
nocoOust (KOMIUIEKTHl Y4€OHBIX TaOJHII, IUIAKATOB), TEXHUYECKUMHU CPEACTBAMU OOyUYCHUS:
KOMIIBIOTEP € YCTPOMCTBAMU BOCHPOU3BEIACHUS 3BYKa, MPUHTEP, MYJIbTUMEAHA-TIPOEKTOP C
SKpaHOM, YKa3Ka-IIPe3eHTEeP JIsl IPE3CHTALIUM.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeyenn yueOHBIX H31aHuii, UHTepHET-PeCypCcoB, 10NMOTHUTEIBLHOM JIUTEPATYPbI
OCHOBHbBIE HCTOYHUKH:

1. Kamenckwuii A.A. buonorus: 10-11 k., M.: Ipoda, 2019
JlonoIHNTEIbHAS JIUTEpaTypa

1. KorcraatunoB B.M. O6mas 6uomorus, M.: Akagemus, 2012
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M3meHeHue - k3.
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMUSA

OBIIEOBPA30OBATEJIBHON JUCIUATLIAHBI
KoHTpoJIb U oOlleHKa pe3yJbTaTOB OCBOCHUS O0IIE00pa30BATEIBHON IUCIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AUCIUIIMHAPHBIC PE3yJIbTaThl, HAIIPABJICHHbIE HA (POPMHUPOBAHUE OOLTHX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHeTeHHHI;'I 110 pasjaciiaM U TEMaM COJACPpKaHUA y‘IC6HOl"O Marcpualia.

Oomas
KOMIIETEHI U

Pa3zgen/Tema

Tun oueHOYHbIX MEPONPUATHIA

Pasznen 1. Knerka —
CTPYKTYPHO-
(pyHKUMOHAIBHAS eINHUIA
sKHBOI0

KonrponsHas pabora
«MonexynsapHbslli ypOBEHb
OpraHHu3aIH KUBOT0»

OK 02

buonorus xak Hayka. OOGrias
XapaKTEePUCTHKA KU3HH

3anonHeHue TabIuIlbl C ONUCAHUEM
MCTOJO0B MUKPOCKOIIUPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tadbaunpl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTHI»

3aroTHeHHEe CPABHUTEITLHOM TAOIUIIBI
CXOJICTBA U Pa3IMUUil )KHBOTO U HE
KHUBOIO

OK 01
OK 02
OK 04

CrpykTypHO-(pyHKITHOHAIbHAS
OpraHu3aIus KJIETOK

OrneHuBaemasi IUCKYCCHSI IO BOTIpOcaM
JEKLIUU

Pa3paboTka MeHTanbHON KapThl MO
KJIacCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MpO- U IYKApUOTHUECKUX U 110
LIapCTBaM B MUHU TpyIIax
BoinonHenue u 3amuTa J1abopaTOpHBIX
pabor:

«CTpoeHue KJIeTKkH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJICTOUHBIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOHU I,
XJIOPOIUIACTHI, XPOMOILJIACTHI)»
[TpakTnueckoe 3austue. [Ipeacrapnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalneH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHJOBAHHBIX
npernojaBaTenemM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpsl HACIEICTBEHHOCTH

OpOHTAIBHBII ONIPOC

PazpaboTka rioccapus

Pemenue 3a1a4 Ha onpezeneHue
IIOCJIE0BATENBHOCTH HYKJIEOTH/IOB,
aMMHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUS NI0CIEA0BaTEIbHOCTH
Hykineotuaos JJHK
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OK 02

OOMeEH BelIEeCTB U
IIPEBPAIICHUE YHEPTUHU B KICTKE

@poHTaTIBHBINA OITPOC

3aroHeHUe CPABHUTEIHLHOU TAOIHUIIBI
XapaKTepUCTUK TUIIOB 0OMeHa
BELIECTB

OK 02
OK 04

JKn3HEeHHBIN MK KIIETKH.
MuTto3. Meiio3

OO6cy>xaeHne Mo BOpocam JIeKIHH
Pa3paboTka neHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Pa3znea 2. Ctpoenue u
(pyHKIUHM OpraHu3Ma

KonTponbnas pabota “Ctpoenue u
(GyHKIMHM OpraHuzma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas 1UCKycCus

Pa3zpaboTka MeHTaIbHON KapThl
TKaHEW, OPraHOB U CHUCTEM OpPIaHOB
OpPraHu3MOB (pacTeHUsl, ’KUBOTHbIE,
YeJI0BEK) C KPaTKOM XapaKTepUCTUKON
X QyHKIUHA

OK 02

®opMBbl pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHHe TaOIMLIbI ¢ KPaTKOM
XapaKTepUCTUKON U puMepamu popm
Pa3MHOYKEHHUs OPTaHU3MOB

OK 02
OK 04

OnTorenes paCTeHHﬁ, KHNBOTHBIX
" 4CJIOBCKa

Pa3paboTka JeHTbI BpEMEHH C
XapaKTEpUCTUKON ITAllOB OHTOT€HE3a
OTZEIIBHOM I'PYIIION JKUBOTHBIX U
YeJIOBEKa 110 MUKPOTPYIIIIaM
Tect/ompoc

CocraBreHne KU3HEHHBIX [IUKJIOB
pacTeHui 1o oTAenaM (MOXOBUIHBIE,
XBOILIEBU/IHBIE, TATIOPOTHUKOBUTHBIE,
roJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEIOBAHUS

PazpaboTka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIEKIUH
Pemenue 3anay Ha onpenenexnne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJIUTUOPUIHOM U
aHAJIN3HUPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEIINBAHUS

OK 01
OK 02

CuenieHHOe Haclle/1I0BaHHe
MIPU3HAKOB

Tect

PazpaboTka rioccapus

Pemenwne 3aa4 Ha onpezeneHue
BCPOATHOCTU BOBHUKHOBCHH A
HACJICACTBCHHBIX MPU3HAKOB IIPU
CIICTUICHHOM HACJIEIOBaHUH,
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COCTaBJICHUEC I'CHOTHUIITMYCCKHUX CXEM
CKpEIIUBaHUs

OK 01 3aKOHOMEPHOCTH U3MEHYMBOCTU |TecT.
OK 02 Pemenue 3a1a4 Ha onpejiesieHUE TUIIA
OK 04 MyTaluu IIPU Ieperadye
HACJIEICTBEHHBIX IPU3HAKOB,
COCTaBJIEHUE T'€HOTUIIMYECKUX CXEM
CKpEIIUBAHUS
Paznea 3. Teopusi 3BoJIIOnIUN KoHntposbHas padota “TeopeTuueckue
aCIEKThl HBOJIIOLIMY KU3HU Ha 3emie”
OK 02 HcTopus 3BOJIIOLIMOHHOTO @poHTANIBHBIN 0Ipoc
OK 04 yueHust. MUKPO3BOJIOLHSI Pa3paboTka riioccapusi TepMHHOB
PazpaboTka neHTbI BpEMEHU Pa3BUTHUS
HBOJIIOLMOHHOTO YUCHHUSI
OK 02 MakposBosronusi. OueHnBaemasi IUCKYCCHSL:
OK 04 BO3HUKHOBEHYE U PA3BUTHE HCII0JIb30BAaHUE APTYMEHTOB,
JKH3HH Ha 3emiie OMOJIOrMYECKOI TEPMUHOIOTMH U
CUMBOJIMKH JUISl I0KA3aTeNbCTBA
POJICTBAa OPraHU3MOB Pa3HBIX
CHUCTEMaTHUYECKUX TPYTIIT
PazpaboTka JeHTbl BpeMeHU
BO3HUKHOBEHUS M Pa3BUTHS KHU3HH HA
3emie
OK 02 [TpoucxoxaeHre yeaoBeKa — @poHTaANIBHBIN 0Ipoc
OK 04 AHTPOIIOrCHE3 PazpaboTka JeHTbl BpeMeHU
IIPOUCXOXKACHUS YeJIOBEKa
Pa3nen 4. Ixojorus
OK 01 Okonoruyeckue HakTopsl U Tect no skon0rHyecKuM (pakropam u
OK 02 Cpensl )KU3HU cpenaM KU3HU OPraHu3MOB
OK 07
OK 01 [Tomynsanusi, coob1iecTna, CocraBiieHue cxXeM KpyroBopora
OK 02 9KOCHUCTEMBI BEIIIECTB, UCITOJIH3YST MaTEPHAITBI
OK 07 JEKIUU
Penrenne npakTHKO-OpUEHTHPOBAHHBIX
pPacUeTHBIX 3aJJaHUI 10 IEPEHOCY
BEIIECTBA U SHEPTUH B SKOCHUCTEMAX C
cocTaBJieHHE TPOPHUUECKUX IerneH u
UpaMuJl OMOMacChl U SHEPTUU
OK 01 buocdepa - rmodanpHas OneHnBaemasi JUCKYCCHUS
OK 02 HKOJIOTMUECKAsl CUCTEMA Tecr

OK 07
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OK 01 Brnusinue aHTpONOreHHbIX Tect
OK 02 (akropos Ha Grochepy [MpakTuueckas pabora “OTX01bl
OK 04 MPOU3BOACTBA”
OK 07
OK 02 Bnusiaue conuaibHO- OueHuBaemasi JUCKyCCus
OK 04 SKOJIOTUYECKHUX (baKTopo]g Ha Brimosnnenue J1a60paT0pH0171 pa6OTBI Ha
OK 07 370pPOBBE UEIIOBEKA BBIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTH ",
"Bnusinue abnotnueckux GpakTopoB HA
YeJIOBeKa (HU3KUE U BHICOKHE
TeMIiepaTypsl)"
Paznen S. buosiorus B :xu3HM  |3anuTa Keica: MpeicTaBiIeHue
pe3yJIbTAaTOB PEIICHUS KEHCOB
(BBICTYILJICHHE C TIPE3EHTAIeH )
OK 01 buotexHosioruu B ;xu3Hu BrimmonHenue kelica Ha aHAU3
OK 02 KaKJIOTO nH(pOpMaIIUK 0 HAYYHBIX JOCTHXKEHUSIX
OK 04 B 00J1aCTH I'€HETHYECKHUX TEXHOJIOTHH,
KJIETOYHOU WHXKEHEPUH, MTUIIEBBIX
OuMoTEeXHOJIOrUH (10 rpynmnam),
MIPE/ICTABJICHUE PE3YIbTATOB PEIICHUS
KENCOB
OK 01 [TpombinienHast OuorexHosorusi |BeimonHeHune keiica Ha aHaIN3
OK 02 nH(pOpMaLUU O pa3BUTUHU
OK 04 MIPOMBIIIJIEHHON OMOTEXHOJIOTUH (TI0
rpyIIam), IpeICTaBIeHUEe Pe3yIbTaTOB
pelIeHUs KeCoB
OK 01 ConnanbHO-3THYECKUE aclIeKThl | BrInonHeHne kelica Ha aHaIu3
OK 02 OuorexHoaI0rui MH(pOpMAaLUU 00 ITUYECKUX aCIEKTaxX
OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
TPYIIaMm), IPEeICTABICHUE PE3YyIbTATOB
pelIeHus KeMcoB
OK 01 buotexHosnoruu u texunueckue |BrinmosiHeHWE Keiica Ha aHan3
OK 02 CHCTEMBI MH(pOPMALIUU O Pa3BUTUSA
OK 04

OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUYECKUX CHCTEM (TI0 TpyImmam),
MIpe/ICTaBJICHHUE PE3YJIbTATOB PEIICHUS
KEHCOB




