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CocTraBuTen:

Pabouas nporpamma paspadoTaHa Ha OCHOBaHUM
Tpeboanuii @I'OC cpeasero obuwero obpazopamis
(nanee — ®I'OC COO) (Ilpskaz MuHnpocBeLleHHs
Poccun Ne732 ot 12 aerycra 2022r O BHeceHuH
m3meHeHud B ®I'OC COO, yTBepKACHHBIH MPHKAZ0M
MunucrepcTBa  o0pa3oBaHHs W Hayku P®dD ot
17.05.2012 Ne 413). Ha oOcCHOBaHMM TpeboBaHHMii
DenepanbHol 00pa3oBaTe/lbHOM MporpamMmbl CPeaHEro
obwero obpa3oBaHus (YTBEpiKAGHHOW  TMPHKA30M
Mununpocsewenus Poccun Ne 371 ot 18.05.2023r)
MpeabsBAsSEeMbIX K  CTPYKType, COAEPIKaHHIO M
pe3ynbTataM ~ OCBOGHHs  Y4eOHOH  JUCUMIUIHHBI
OVY[1.6.08 «buonorus», Ha OCHOBaHMH TpeboBaHMil
®enepanbHbIX [OCYJApCTBEHHBIX 00pa3oBaTe/bHbIX

CTaHOapTOB CcpeaHero HpO(beCCl'[OHaﬂbl-lOI‘O
obpazoBaHus 110 II0JIy4aeMoi CIIELIHAIBHOCTH
23.02.06. «TexHmueckast SKCTLTyaTaIHsI

[IOJIBHIKHOTO COCTaBa KEJIE3HBIX JOPOTr» CPEJHEro
npogeccuoHanbHOro odpasopanus (mpuxaz Ne 388
ot 22.04.2014 MunHCcTEpCTBO 00pa3oBaHUS H
Hayku Poccum (pex. ot 01.09.2022 N 796 ) c
YUYETOM [IpumepHoii padoueit MporpamMmbl
obuieobpazoBarensHoit  AucuMnanHbl  «bHonorKsy
(6azoBblii  ypoBeHb)  A1A  NPO(ECCHOHANBHbBIX
obpazoBaTeNbHbIX — OpraHu3aLuii (yTBEpIKAEHHOI
Coeerom mno ouenke kauectBa npu PI'BOY IO
MPIIO IMpotokon Nel4 ot 30 HosOps 2022r).

[Ipenopasatens OHomOrUH OTBIIOY  «BTXKT
Koctpomckoit obnagctuy»
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1. O0mas xapakTepucTUKa padoueil nporpaMmsbl 00111e00pa3oBaTeJIbHOM
aucuuiuinabl OYJ1.0.08 «buoaorus»

1.1. MecTo JTUCHUIIMHBI B CTPYKTYpe oOpa3oBaTteabHoil mporpammsl CIIO
Oo6mieo0pazoBatensHas aucuumuinHa OY]1.6.08 «buonorus» sBISETCS 4YaCThIO
npeaMeTHoW — obnactTh  «EcTecTBeHHOHAydHbBIE  MUCHUIUIMHBI), HW3ydaeTcs B
obmeobOpazoBarenbHoM  1ukiie  ydebnoro mrana OOIlI  CIIO ¢ yderom
npodeccuonanbHON HanpaBieHHOCTH B cooTBeTcTBUU ¢ PI'OC CIIO.

1.2. llesan u miIaHUPyeMble Pe3yJIbTaThl 0CBOEHUS JUCIUIJIMHBI:

Heas: ¢dopmupoBaHue y CTYIAEHTOB TMPEJACTABICHUS O  CTPYKTYpHO-
(yHKIIMOHATLHON OpraHU3alliM KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBBI MPUHSTHUS
pelIeHUd B OTHOIIEHUH OOBEKTOB KMUBOM MIPUPOJIBI U B IPOU3BOICTBEHHBIX CUTYAIIUSX.

3anavyu:

1) chopmMupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOpa3us U OCOOCHHOCTEN >KHUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3alUU, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW Cpene, LIEJOCTHOM HAay4YHOM KAapTUHBI MHUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHUS OMNPENENATh >XUBbIE OOBEKTHl B MPUPOJE; MNPOBOIUTH
HaOJIOJICHUST 3a JKOCUCTEMaMH JUISl BBISIBJICHUS E€CTECTBEHHBIX W AHTPOIOTEHHBIX
W3MEHEHUM, HHTEPHPETUPOBATh PE3yIbTaThl HAOIIOEHU,

3) chopMupoBaTh HaBBIKM  TPOBCJACHHS  MPOCTCUININX  OMOJIOTHYCCKUX
AKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COOJIIOICHHEM MPpaBUil 0€30MacHOT0 0OpaIeHus
C 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh MH(GOPMAIMIO OMOJOTHMYECKOrO Xapakrepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHHS IPOTHO3UPOBATH MOCIEACTBUS CBOEH AEATEILHOCTH IO
OTHOIIICHUIO K OKpYyXKalollel cpene, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTH U
coOI0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) chopMHupoBaTh TOHUMAHUE 3HAYMMOCTH JOCTIKEHUN OMOJIOTUYECKON HAYKU U
TEXHOJOTUA B TPAKTUYECKON JESITEJIBbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX
MEIUIIMHCKHUX TEXHOJIOTUH U arpoOHOTEXHOIOTHH.



1.2.2. IInanupyemble pe3y/abTaThbl 0OCBOCHHUS 001e00pa3oBaTe/bHON qucHunInHbI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

(maobauya 1)

Koa n
HAHMEHOBaHMeE
(popmupyembIx
KOMIIeTeHIU i

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUIIIUHBI

O01mme

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYydy, OCO3HaHHE IICHHOCTH MAacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JIEATEIILHOCTH TEXHOJOTHYECKOU U
COILMAILHOW HAMpaBICHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATD,

IUIAHUPOBaTh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylO
JIeSTeTbHOCTb;
- UHTEpeC K pasnuuHbiM cdepam mnpodeccuoHaANTbHON

JIEITENHLHOCTH,
OBnaneHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABAaTEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHe IeliCTBUA:

- CaMOCTOSTENbHO (HOPMYJIIMPOBATh W aKTyaIH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK WJIA OCHOBAHHUS JIJIS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;

- OMNpEAeNATh LEIH ACSITeIBLHOCTH, 33/1aBaTh IapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBUBISATH  3aKOHOMEPHOCTH W NPOTUBOpPEUUs] B
paccMaTpUBAEMBIX SIBJICHUSX;

-  BHOCHUTb KOPPEKTHUBBHI B JI€ATEILHOCTh, OIICHUBATH
COOTBETCTBUE  PE3YJIbTATOB  LIENsIM, OLEHUBATH  PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaTh KpPEATUBHOE MBIIUIEHHE TPU  PEILICHUU
YKU3HEHHBIX TTPOOIIEM

c(OpPMHUPOBAHHOCTh 3HAHWA O MECTE W POJIM OHOJOTHH B
CUCTEME HAy4YyHOro 3HaHMs; (YHKIHMOHAIBHONH TPaMOTHOCTHU
YEJIOBEKA IS PEIICHUS KU3ZHEHHBIX TPOOJIeM;

chOpPMUPOBAHHOCTh ~ yYMEHHUS  PacKpbIBaTh  COJAEp KaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTHUYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KIETKA, TKaHb, OpPraH, OpPraHuU3M, BUJ, MOMYJISIIHS,

JKOCUCTeMa, OuormeHo3, Ouocdepa; merabommsm (oOMeH
BEILIECTB u IPEeBpAICHHUE SHEPTHUH), rOMEO0CTa3
(camoperynsuus), OnocuHTE3 Oenka, CTPYKTypHast

OpraHu3alys KUBBIX CUCTEM, JUCKPETHOCTb, CAMOPETYJIALINS,
CaMOBOCIIpOU3BeIeHNE (PENPOaYKIUs), HACIEACTBEHHOCTD,

U3MEHYMBOCTb, 3HEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YpOBHEBasi OpraHU3aIlus;
chOpPMUPOBAHHOCTh ~ yYMEHHUS  PacKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOpPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOM, 3BOJIFOLIMOHHOW,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOIATAIOIIHE
Ouosorndeckue 3akoHbl U 3akoHomepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, J. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIel UIX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpUOOpEeTeHHEe OIbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAay49HOTO  TIO3HAHMs, HCIOJIB3YEeMBIX B  OWOJIOTHH:
HaONIOJIGHUsI W OIMUCAaHUS KUBBIX CHUCTEM, IPOIECCOB H
SBJICHWI; OpTraHW3alldid W TPOBEICHHUS] OWOJIOTHYECKOTO




0) 0a30BbI€ HCCIeI0BATEIbCKHE e CTBHSI:

- BJIaACTH HaBbIKaMHA y‘-Ie6HO-I/ICCHe,[[OBaTeJIbCI(0ﬁ nu
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;
- BBISIBJIIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBA3HU nu
aKTyaJIM3UpOBaTh 3aJlady, BBIJABUTATh TUIIOTE3Yy €€ PelICHUs,
HaXOIUThb apI‘yMCHTBI JJIA JOKa3aTcJIbCTBA CBOUX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPhl U KPUTEPUH PEIICHUS;

- aHaJ'II/I3I/IpOBaTB HOHy‘-ICHHbIG B XOJ¢€ peH_ICHI/ISI 3aa4uu
pe3ynbTaThl, KPUTUYECKH OIEHUBATh HX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTI) NU3MCHCHUEC B HOBBIX YCJ'IOBI/H[X;

- yMeTb TIEPEHOCHTh 3HAaHUA B T[IO3HABATEIbHYIO U
HpaKTI/I‘IeCKyIO O6HaCTI/I KUBHEACATCIBHOCTH,

- yMeTb HUHTErpUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

- BBIIBWATaTh HOBBIE HJIEH,
[MOAXOABI Y PEIICHU;

- CIIOCOOHOCTh HX HCIOJB30BAaHHMS B IIO3HABATENLHOU U
COLIMAIBHON MTPAKTHUKE

npeajiaraTb OpPUTIMHAJIBHBIC

IKCIEPUMEHTA, BBIJIBUKCHUS THITOTE3, BBISIBIICHUS
3aBUCUMOCTHN MCKIAY HCCIICAYCMbIMU BCJIMYHUHAMMU,
OOBSICHEHUS TIOJYYEHHBIX PE3yIbTaTOB U (HOPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX HOHSITI/II>'I, TeOpI/Iﬁ )51
3aKOHOB;

cOPMUPOBAHHOCTh ~ YMEHHSI  BBIICTSATh  CYIIECTBEHHBIC
NPU3HAKH BHPYCOB, KJIETOK MPOKApUOT H  JYKApHUOT;
OOHOKJICTOYHBIX W MHOI'OKJIICTOYHBIX OpTraHu3MOB, BH/OB,
OHMOTEOIICHO30B U DIKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEHIECTB U TMPEBPAIICHUS DSHEPrUU B KIETKE,
(doToCHHTE3a, IUIACTUYECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
Pa3MHOKCHUS, WHIWBUAYAILHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHE, ECTECTBECHHOIO
orbopa, BU000pa30BaHusl, PUCTIOCOOTICHHOCTH OPTaHU3MOB
K cCpeac O6I/ITaHI/IH, BJIWAHHUA KOMIIOHCHTOB JKOCUCTEM,
AQHTPOIIOTEHHBIX ~ M3MEHEHHH B  JKOCHCTEMaxX  CBOCH
MECTHOCTH, KPyrOBOPOTA BEIIECTB M MPEBPAIICHUE SHEPTUU B
o6uocdepe;

c(hOpMHUPOBAHHOCTh YMEHHUS pelIaTh OUOJOTHMYECKUE 3a/1adH,
COCTaBJIAAITb I'CHOTHIIMYCCKUC CXEMblI CKpCUHIMBAHHA  JIA
pa3HBIX THUIIOB HACJIEIOBaHUS MPHU3HAKOB Y OpPraHU3MOB,
COCTaBIATh CXEMBI TIEPEHOCA BEIIECTB M DHEPrUU B
9KOCUCTeMax (1IeTH MUTaHUs, MUIIEBIE CETH)

OK 02.
Hcnonws3oBats
COBPEMEHHBIE
CpeJCTBA MOUCKA,
aHanu3a u
UHTEPIpETauN
UHPOPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITNIOJTHEHMSI 3a/1a4

B o0s1acTH HEHHOCTH HAYYHOI'O MTO3HAHUSA:

- c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH U OOIIECTBEHHON
MPAKTHKH, OCHOBaHHOTO Ha Juaore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HaHHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpILIEHCTBOBAHME S3BIKOBOM M UYHUTATEJIBCKOW KYJIBTYpbI
KaK CpeJCTBa B3aMMOJEUCTBUSA MEXAY JIIOJAbMHU M TO3HAHUS
MUDPA;

- OCO3HaHUE LIEHHOCTH HAYYHOM NEeSTENbHOCTH, TOTOBHOCTh

chOpPMUPOBAHHOCTh ~ YMEHHMHA  KPUTUYECKH  OIICHMBATh
nH(popMaLMi0 OHOJIOTUYECKOTO COJEPKAHUS, BKIIIOYAIOLIYIO
TICEBJIOHAYYHbIE  3HAHHWS W3  PA3MYHBIX  HCTOYHHKOB
(cpenctBa MaccoBol uWH(OpMaIMK, HAYYHO-TIOMYJISPHBIE
MaTepuanbl);  UHTEPIPETUPOBATh  JTUYECKHE  aCIEKThI
COBPEMEHHBIX HCCJICIOBAaHUM B OHWOJOTUH, MEIUIMHE,
OMOTEXHOJIOTHH;, pacCMaTPUBATh TIIO0ATBHBIE YKOJIOTHYECKHE
poOJIeMbI COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3UIIHUIO;
c(hOPMUPOBAHHOCTh  YMEHHI

co3maBaTh  COOCTBEHHEIE




npodeccuoHanbHOM
JeATeTbHOCTH

OCYIIECTBIISATh MIPOEKTHYIO u HCCJIEJIOBATEIbCKYIO
JeSITeIbHOCTh WHAUBUYAIbHO U B TPYIIIIE;

OBnazneHre yHHUBEPCAIbHBIMU Y4eOHBIMH I103HABATEIbHBIMU
JICUCTBUSIMU:

B) pabora ¢ ungopmanmeii:

- BIIaJIETh HaBBIKaMU MOJTy4eHUsI HHPOPMALIUU U3 UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYHIECTBIISTH IIOUCK,
aHalu3, CHCTEMAaTHU3alMI0 W HWHTEpHpeTanvio HHGOpMaIHUu
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

- CO3/1aBaTh TEKCTbl B pAa3IMYHBIX (opmarax C ydyeTom
Ha3Ha4YeHHUs] MHQPOpPMAIMK M LEJIEBOM ayAUTOpPHUH, BBHIOMpas
ONTUMAIIbHYIO (HOPMY MIPEICTABICHHUS U BU3yaTH3aIUN;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HHPOPMAILINH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUECKUM HOpPMaM;

- UCIOJIb30BATh cpencTBa MH(OPMALIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJOTHHA B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OpraHM3allMOHHBIX  3a7a4d ¢
coOIr0IeHIEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeHUsl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

- BJIaJIeTh HaBbIKAMU paclo3HaBaHMs U 3alIUThl HH(pOpMaLIUH,
UH(POPMALIMOHHOM 6€30MaCHOCTH JIMYHOCTH

NUCbMEHHBIE U YCTHbIE  COOOUICHHSI HAa  OCHOBE
OMoJorn4eckoi WHQPOpPMAIMK W3 HECKOJBKUX HCTOYHHKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOIOrHH

OK 04. DddexTrBHO

B3alMOJICCTBOBATE
" paboTtaTth B
KOJIJICKTHBE "
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH U
CaMOOITPENEIIEHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOW U COLIMAIbHOM AEATEIIBHOCTH;

OBiaseHue  yHMBEPCAJIbHBIMH  KOMMYHUKATHUBHBIMU
JeHCTBHSIMM:

0) COBMeCTHAsA JIeSITeJIbHOCTD.

- TIOHMMaTh W HCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW W
WHAUBUAYAIbHON pa0oTHI;

- IIPUHUMATH LeIn COBMECTHOH NESTEIbHOCTH,
OpraHU30BBIBATL M KOOPAUHUPOBATH JACUCTBUSA IO €€
JOCTV)KEHHUIO: COCTAaBJATh IUIAH JIEWCTBUM, PpaclpenessTh

HpI/IO6peTeHI/Ie OIlbITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHMH, HCIOJIb3YCMBbIX B OHOJIOTHU:
Ha6J'IIOI[€HI/I$I N OIIMCaHUA JXHUBBIX CHUCTEM, IIPOLECCOB H

SIBHCHHf/'I; opraHuzaliu U1 MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISABJICHUS
3aBUCHUMOCTH MCKIY HCCIICAYECMbIMU BCJIMYHUHAMMU,

OOBSICHEHUS TOJYYEHHBIX PE3yJIbTaTOB M (OPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAY4YHBIX I[OHATUM, TEOPUU U
3aKOHOB




pOJIM C yY4eTOM MHEHHMH YYaCTHHKOB OOCYKIAaTh PE3YJIbTaThI
COBMECTHOH paboTHI;

- KOOPAMHHMPOBAaTb W BBINOJHATH
pealbHOr O, BUPTYaJIbHOTO U
B3aUMO/ICHCTBUS;

- OCYHICCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHHC B

paboTy B YCIOBMSX
KOMOMHHMPOBAHHOTO

pa3IMYHBIX  CUTYyalHUsX, MpOSIBIIATH ~ TBOPYECTBO U
BOOOpakeHUEe, ObITh HHUITUATUBHBIM

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTHBHbIMH
JeHCTBUSIMMU

r) NpUHSITHE Ce0s U APYTUX JIOIeii:

- INPUHUMATh MOTHMBBI M apryMEHTBl APYIMX JIOAEH IIpH
aHaJIM3€e Pe3yNbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIOJEH Ha OIIMOKY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3HUIIMU JPYTrOro
YyeJloBeKa

OK 07.
CopericTBOBaTH
COXPaHEHUIO
OKpY>Karoleu
Cpelbl,
pecypcocoepekeHn
10, IPUMEHSATH
3HaHUsS 00
W3MEHEHUH KIIMMara,
TIPUHITAITBI
OepexKIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATE B
Ype3BBIYANHBIX
CUTYaITUSIX

B 00.1acTH 3K0710rH4€CKOTr0 BOCIIUTAHMS

- c()OpMUPOBAHHOCTH IKOJOTUYECKOU KYJIbTYphl, TOHUMaHUE
BIMSHUS  COLMAJIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHHE TPUPOJHOM M COUMAIBHOM CpeIbl, OCO3HAHHE
r7100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE ACUCTBUI B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHMs LEJNeH YCTOWYMBOTO pa3BUTHSA
YeJI0BEYECTBA,
AKTUBHOE  HEIPUSTHE
OKpYKarolllei cpese;

- YMEHHUE MPOTHO3MPOBATH HEOIArONPHUATHBIE YKOJOTHYECKUE
MOCNEACTBUS MPEAIPUHUMAEMBIX JEHCTBHM, MpeaoTBpalaTh
ux;

JNEUCTBUM, TPUHOCAIIMX  BpEX

- paciiipeHuc OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON
HAITPaBJICHHOCTH,
- OBJIaICHHUEC HaBBIKaMU yqe6H0'HCCHeHOBaTeHBCKOﬁ,

HpOCKTHOﬁ U COLMAJIbHOMN IeATEIbHOCTH

c(hOpPMUPOBAHHOCTh YMEHUSI MPUMEHSATH MOTy4YeHHbIC 3HAHUS
JUIs OOBSICHEHUsI OMOJIOIMYECKUX MPOLIECCOB U SIBICHUH, JUIs
NPUHATHS NMPAKTHYECKUX PELICHUH B IOBCEAHEBHOMN KM3HU C
Henplo  obecrieyeHus: O€30MacHOCTH CBOETO 37I0POBb U
3/I0pOBbSl  OKPYXAIOUIMX JIIOJEH, COOJIIOEHUsI 3/I0pOBOTO
o0pa3a >KU3HU, HOPM I'PaMOTHOTO TMOBEACHUS B OKpY’KaroIlen
MIPUPOTHOMN cpene; IIOHUMaHUE HE00X0IMMOCTHU
UCIIOJIb30BaHUSl JIOCTM)KEHUH COBpPEMEHHOW OHoJNoTHu |
OMOTEXHOJIOTHH JIsl pallMOHAJIBHOTO MPUPOI0NOIB30BaHNUS




I1K 3.1. OpopmisaTs
TEXHUYECKYIO U
TEXHOJIOTUIECKYIO
JIOKYMEHTAITUIO

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH MAaCTEepPCTBa,
TPYIOTFOOHE;

- TOTOBHOCTh K aKTUBHOW JIEATEIHHOCTH TEXHOJOTHUYECKON U
COLIMAJILHOW HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHULIMHUPOBATH,
IUTAHUPOBATh M CAMOCTOSTEIBHO  BBIIOJHATH  TaKykO
NESITEIIbHOCTD;

a) 0a3oBble JIOTHYECKHeE NeHCTBUSA:

- CaMOCTOSITENbHO (HOPMYNIHUPOBATh U AKTyaIU3UPOBATh
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIIN MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHHSI, KIIACCU(PUKAINN U 000OIICHHUS;

- OMNpEAeNATh LEeIH ACSITeNbHOCTH, 3a/laBaTh IMapaMeTphl U
KPUTEPHUU UX TOCTHIKCHUS;

- BBUBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBIICHUSX;

0) 0a30BbI€ HCCIeI0BATEIbCKHE e CTBHSI:

- BJIAJETh HABBIKAMU  y4EOHO-HCCIICJIOBATEILCKOH U
MPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs pooIiem;

- BBISIBIISITD MPUYUHHO-CIIEICTBEHHBIE CBSI3H u
aKTyaJIM3MPOBATh 3a/1ady, BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS,
HAaXOJUTh  apryMEHTBhl s JOKa3aTelbCTBA  CBOMX
YTBEPXKICHHM, 33]1aBaTh MApaMEeTPhl K KPUTEPHUH PEIICHUS;

- AHAIM3MPOBATh IMOJYYEHHbIE B XOJAE pEIICHUS 3aJayu
pe3yNIbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh TICPEHOCHTHh 3HAHWS B IIO3HABATCIBHYIO |
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
oOJacreii;

B 00/1acTH HEHHOCTH HAYYHOI'O NO3HAHMSA:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M OOIIECCTBEHHOM
MIPAKTHKH, OCHOBaHHOTO Ha JIAJIoTe KYJIbTYD,

IMPOTHUBOPCYUA B

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W POJIU OHUOJOTHH B
CUCTEME HAy4YyHOrO 3HaHWS; (YHKIMOHAIBHONH TPaMOTHOCTHU
YyesioBeKa AJIs PelIeHus )KU3HEHHBIX MPo0em;

cOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJCPIKAHHE
OCHOBOMOJIAraloux OHOJOTUYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJIETKa, TKaHb, OpraH, OpPraHu3M, BHUJ, IMOIYJISIHS,

JKocucTeMa, OwuoreHo3, Ouocdepa; wmerabonuszm (oOMeH
BEIICCTB u MIpeBpaICHIE JHEPTHUN), romMeocTas
(camoperymsmus), OnocHUHTE3 Oeika, CTPYKTYpHas

opranu3anus XUBBIX CUCTEM, TUCKPECTHOCTL, CaMOPEryJIsA s,
CaMOBOCIIPOU3BCACHUC (perOI[y'KI_II/IH), HaCJICICTBCHHOCTD,

W3MEHYMBOCTh, JSHEPro3aBUCUMOCTb, POCT M pPa3BUTHE,
YPOBHEBAasi OpraHU3aLus;
cOpPMUPOBAHHOCTh ~ YMEHHUS  PACKPBIBATH  COJACPIKAHHE

OCHOBOIIOJIATAIOIIMX OHOJOTMUECKHX TEOPHA W THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOM, 3BOJIIOLIMOHHOM,
MIPOUCXOKICHUS KU3HHU U YEJIOBEKa;

chOPpMUPOBAHHOCTh ~ YMEHUN  KPUTHYECKH  OIEHUBATH
“HpOpMaLIUIO OMOJIOTUYECKOTO COAEPNKAHUS, BKIFOYAIOIIYIO
NICEBJIOHAYYHbIE  3HAHHUS W3  Pa3jIMYHBIX  HCTOYHUKOB
(cpenctBa MaccoBoil uWH(OpMaNUK, HAYYHO-TIOMYJISPHBIE
MaTepuaybl);  MHTEPHOPETHPOBATH  ITUYECKHE  ACHEKThI
COBPEMEHHBIX HCCJICIOBAaHUM B OHOJIOTMH, MEIUIMHE,
OMOTEXHOJOTHH;, pacCMaTPUBATh IIO0ATBHBIE SKOJIOTHYECKHE
poOJIeMbI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3HUIIHUIO;

chOpMUPOBAHHOCTh ~ YMEHUH  CO3/1aBaTh  COOCTBEHHBIE
MUCbMEHHBIE W yCTHBIE  COOOIIEHUS Ha  OCHOBE
Ouosornueckol MH(OpPMAIMA W3 HECKOJbKHX HCTOYHHKOB,
TPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH;

an/I06peTeH1/1e OIlbITa MNPUMCHCHHA OCHOBHBIX MCTOIOB
Hay4YHOT'O IIO3HAaHMH, HCIOJIb3YCMBbIX B OHOJIOTUU:




CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
HOJUKYJIBTYPHOM MHUDE;

- COBEpILICHCTBOBAHHE S3BIKOBOM M YUTATEIBCKOW KYIbTYpbI
KaK CpeJICTBA B3aMMOACUCTBUS MEXAY JIIOJbMH M MO3HAHUSA
MUDA;

B) padorta ¢ undopMmanmeii:

- BJIaJICTh HABBIKAMHU IMOTY4YCHUS] HHPOPMAIMK U3 UCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEJIbHO OCYLIECTBIISATH IIOUCK,
aHaJIM3, CHCTEMATU3allMI0 U MHTEpHpeTanuio uHGOpManuu
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax C ydeTom
Ha3HaueHUs MH(OpMAIMK M IENEBOW ayIuTOPHH, BHIOMpas
ONTUMATIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JJETUTHMHOCTH MH(POPMAIIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOPMaM;
OBjajeHne  YHHBEPCAIBHBIMM  KOMMYHUKATHBHBIMH
JelCTBUSIMU:

0) coBMeCTHasA 1eSITeJIbHOCTD.

- MOHMMAaTh W HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M

WHAUBUAYAIbHON pa0oTHI;

- IIPUHUMATH eI COBMECTHOM JESTEIIbHOCTH,
OpraHU30BBIBATL M KOOPAUHUPOBATH JECUCTBUSA IO €€
JOCTH)KEHHMIO: COCTAaBJIATh IUIAH JEWCTBUM, PpacCHpeneisTh

pPOJIM C y4eTOM MHEHMH YYaCTHHUKOB OOCYXJaTh Pe3yiIbTaThl
COBMECTHOM paboThI;

- KOOPIMHHMPOBATH U BBHINOJHATE pabOTy B  YCIOBMSX
peanbpHOTO, BUPTYaJIILHOT'O U KOMOWHHUPOBAHHOTO
B3aMMOJIEICTBUS;

- OCYHICCTBJIATH IMO3UTHBHOC CTPATCTUYCCKOC IMOBCACHHC B

pPa3JIMYHBIX  CUTyalusX, MPOSIBIIAT ~ TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTHBHbBIMH
JeHCTBHSIMM:

') IpUHSATHE Ce0sl U IPYTUX JIOIei:

Ha6J'II-OI[eHI/I$I U OIIMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

ﬂBHCHHfI; opraHuMzalii W MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCEHTA, BBIABHKCHUA THUIIOTC3, BBIABJICHUS
3aBUCHUMOCTH MCKIAY HCCIICAYCMbIMU BCIIMYHMHAMMU,

OOBSICHEHHUS TIOJYYEHHBIX PE3YJIbTaTOB M (POPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAy4YHBIX MOHSTHM, TEOpUH U
3aKOHOB;

C(OPMHPOBAHHOCTb YMEHUS NPUMEHSATH MOIy4YEHHbIC 3HAHUS
JUIsL OOBSICHEHHSI OMOJIOTMUYECKUX MPOLECCOB U SIBJICHUM, JUIs
IPUHATHS [TPAKTUYECKUX PELICHUI B ITOBCEAHEBHOM XKU3HU C
Henplo  obecrieueHus OE30MAaCHOCTH CBOETO 370POBBS U
3/I0pOBbsI  OKPY)KAIOLIUX JIO/EH, COOJIOACHUS 30POBOTO
oOpa3a »KM3HHU, HOPM I'PaMOTHOI'O IOBEJEHUS B OKpY)KaroIlen
IPUPOIHOMN cpene; IIOHUMAaHHE HE00X0IMMOCTH
UCTIONIb30BAaHUSl  JIOCTM)KEHUH COBPEMEHHOW OWOJIOTHH W
OMOTEXHOJIOTUH JJIs1 PallMOHAIIBHOTO MTPUPOIOIIONB30BaHMS.
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- NPUHUMATh MOTHUBBI M APryMEHTHI JAPYIUX JIIOACH NpHU
aHaJIN3€e PE3YNbTATOB JIEATEIbHOCTH;

B o0J1acTH 3K0JI0IrM4€CKOr0 BOCIIUTAHUS

- c(OPMUPOBAHHOCTH IKOJIOTUYECKOW KYIbTYphl, TOHUMaHUE
BIIUSIHUA ~ COLMAJIbHO-P)KOHOMHYECKMX  IIPOIECCOB  Ha
COCTOSIHUE TMPUPOJHONM M COLUMAIBLHOM Cpelibl, OCO3HAHHUE
r100aTBbHOTO XapaKTepa AKOJIOTHYECKUX TTPOOIIeM;

- INIAHUPOBAHUE U OCYILECTBIEHUE NCUCTBUI B OKPYKAIOILIECH
cpelie Ha OCHOBE 3HAHUA LEJed YCTOMYMBOTO pPa3BUTHS
YEJI0BEUECTBA,

AKTUBHOE  HENpUATHE  JICUCTBUM, MPUHOCAIIUX  Bpen
OKpYKaroIleH cpese;
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHO# padoThl

(mabnuya 2)

Bua yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbl THCIATLIAHBI 72

B T.4.

OcHoBHoOeE conepxxaHue 72

BT. 4.:

TEOpETUUECKOe 00yUueHue 34
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHHUEC 2

MPaKTUYECKHUE 3aHATHS 26
B T.4. IPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHHUE 8

1abopaTOpPHBIE 3aHATUS 4
B T.4. PO eCCHOHATHHO-OPUEHTUPOBAHHOE CO/ICPIKAHNE 2

KontpoabHas padora 6

IIpome:xxyTouHas arrecranus B ¢popme 1 pepeHIHPOBAHHOIO 9

3ayera
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2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TN CIIATIIIMHBI

(mabnuya 3)

HanmenoBanue | Cojaepkanue y4eOHOro MaTepuaJia (0CHOBHOe U NpodecCHOHAIBHO-OPUEHTHPOBAHHOE), Ja0opaTopHble 1 | O0bem | Dopmupyembie
pa3iesioB U TeM NpaKTHYeCKHe 3aHATHSA, IPUKJIATHON MOLYJ/Ib 4acoB KOMIIeTeHIIUH
1 2 3 4
Pasnea 1. Kierka — cTpyKTYpHO-(pyHKIMOHAJBHASA eIMHUIIA )KUBOTO 20
Tema 1.1. OCcHOBHOE cO/IepKaHue 2 OK 2
Buosorns kak Teopernyeckoe o0yuyeHue: 2
Hayka. O6mas CoBpeMEeHHBIC OTpaciIi OMOJOTHYSCKHUX 3HAHUH. CBSI3b OMOJIOTHH C IPYTUMHU HayKaMu: OMOXUMHSI, OMO(pH3HKa,
XapaKTePUCTHRA |GyoHuka, reHoreorpadus u np. Posb n Mecto 6nonoruu B GOpMHUPOBAHUN COBPEMEHHOW HAYYHOU KapTHHBI MHpA.
KHIHA YpoBHU opranu3anuu xuBoi Mmatepun. OOmIas XapakKTepUCTHKA KU3HH, CBOMCTBA KHUBBIX CHCTEM. XUMUYECKUN
COCTaB KJIETOK
Tema 1.2. OcHoBHOe cojiep:KaHue 8 OK-1
CTpyKTYpHO- Teoperuueckoe o0yueHnue: 2 OK-2
¢ynkumonanbna | Knerounas reopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJOKEHUS COBPEMEHHOM KIICTOYHOM OK-4
Sl Opranu3anus Teopuu. THIIBI KJIIETOUHOM OpraHU3alUK: IPOKAPUOTHYECKUI U yKapUOTHUECKUN. OTHOKIETOYHBIE U
KJIETOK MHOT'OKJIETOYHbIE OpraHu3Mbl. CTpOoeHUE IPOKAPHUOTHYECKON KIETKH. CTPOECHUE 3YKapUOTUUECKON KIIETKH.
Hexknerounsie popMbl xKHU3HU (BUPYCHI, OakTeprodarm)
JlabopaTopHble 3aHATHS: 2
[TpuoOpereHue onbITa NPUMEHEHUS] TEXHUKA MUKPOCKOITUPOBAHUS TIPU BBITIOJTHEHUH J1a00paTOPHBIX paboT:
JlaGoparopHas
1. Jlabopatopnas pabota «CTpoeHHE KIETKHU (PACTEHHS, )KUBOTHBIC, TPUOBI) U KJIETOUHBIC BKITFOUCHHS
(kpaxmaJ, KapOTHHOM/IbI, XJIOPOIIACTHI, XPOMOILIACTHI )»
IToaroroBka MUKpoONpenapaToB, HAOIIOAEHNE C TOMOIIHI0 MUKPOCKOTIA, BBISBICHNE PA3THINI MEXTY
n3y4aeMbIMH 00BEKTaMH, (OPMyIHpPOBaHKE BHIBOJIOB
IIpakTHYecKHEe 3aHATHS: 4
Bupychbie u 6aktepuanbibie 3a0601eBanus. OO1Me TPUHIUIBI UCTIOIb30BaHUS IEKAPCTBEHHBIX BELIECTB.
OcobeHHOCTH IPUMEHEHHsl aHTUOMOTHKOB. [IpeicTaBiieHre yCTHBIX COOOLEHUH C ITPe3eHTalUEeH,
MOJIFOTOBJICHHBIX MO NEPEYHIO UICTOYHUKOB, PEKOMEHJOBAHHBIX MTPENoAaBaTeIeM
Tema 1.3. OcHOBHOE coaep:KaHue 4 OK-1
CTpyKTYypHO- Teopernueckoe o0yueHue: 2 OK-2
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¢ynknuonaabn | XpomocomHas teopusi T. Moprana. CtpoeHue XpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTUYHbIE U
ble (PAKTOPBHI HEroMOJIOTUYHBIE XPOMOCOMBI, FATNIONIHBIN U Aurion b Habop. Hykneunossie kucnotsl: JTHK, PHK
HACJIeICTBEHHOC | HAXOXKJCHHE B KJIETKE, X CTpOeHHE U (QyHKIIMH. MaTpudHbIe MPOLeCcChl B KJIETKE: perinKalus, OMOCHHTE3
TH Oenka, periaparus. | eHeTHYECKHIA KOJT U €T0 CBOIMCTBA
IIpakTHYecKue 3aHATHS: 2
Pemenue 3aa4 Ha onpeneneHue MocIeA0BaTEeIbHOCTH HYKIEOTHA0B, aMUHOKHUCIIOT B HOPME U B CiIydae
M3MEHEHUS noclieoBaTenbHoCcTH HyKIeoTn10B JITHK
Tema 1.4. OcHoBHOe coaep:kaHue 2 OK-2
OOmen BemiectB | TeopeTnueckoe o0yueHHe: 2
U npeBpanieHue [TonsTHe MeTaboMM3M. ACCUMIUISINS M TUCCUMMUJIISIINS — JIBE CTOPOHBI MeTa0om3Ma. THITbl 0OMeHa BEIECTB:
JHEpPIruM B aBTOTpO(HBIN U reTepoTpodHBIH, a3pOOHBIN M aHadpoOHBIH. [InacTruueckuii oOMeH. PoTocuHTE3. XeMOCHHTE3
KJIeTKe
Tema 1.5. OcHoBHOE cojiep:KaHue 2 OK-2
JKu3HeHHbII TeopeTrnyeckoe 00y4eHHE: 2 OK-4
HUKJI KJIETKH. KieTouHbIN 1TUKII, €TO MICPUOJIBI. Murto3, ero cTaguu u TIPOHUCXOISMIINC ITPOIICCCHI. Buonornueckoe 3Hauenue
Mnuto3. Meiio3 muto3a. Meiios u ero craauu. IloBenenue xpomocom B meiiose. Kpoccunrosep. buonornueckuii cmbici Meiio3a
KonTpoabnas MounexyIsspHbIil ypOBEHb OpraHU3aLUH JKUBOTO 2
padora
Pasnea 2. Ctpoenune U pyHKIMM OPpraHu3Ma 16
Tema 2.1. OcCHOBHOe cO/IepKaHUE 1 OK-2
Crpoenue TeopeTnueckoe o0yueHue: 1 OK-4
OpraHusma MHoOroKIeTOUHbIE OpTraHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpTaHHU3ME.
I"'omeocTas oprann3ma u €ro noJiepKaHue B MPOIECCE JKU3HEACATEIbHOCTH
Tema 2.2. OcHoBHOe coJep:kaHue 1 OK-2
Dopmbl Teoperuueckoe o0yueHnue: 1
Pa3MHOKeHUs! dopmbl pa3MHOKEHHSI OpraHu3MoB. becrnosoe u nonoBoe pazMHoOXkeHHEe. Buibl 0ecronoro pa3MHOKEHUS.
OpPraHu3MoB [TonoBoe pazmHosxenue. ["amerorenes y »kuBoTHbIX. CriepmaToreses u ooreie3. CTpoeHHe MOJOBBIX KIETOK.
Omog0TBOpEHNE
Tema 2.3. OcHoBHOE coepxkaHue 1 OK-2
OnTorenes Teopernyeckoe o0yuyenue: 1 OK-4
pacTeHmii, NnpauBuayansHOE pa3BUTHE OPTaHU3MOB. OMOpHoreHes u ero craguu. [loctamOpronansHelii nepuoz. Ctaaun
JKUBOTHBIX U MOCTAIMOPHUOHAJILHOTO Pa3BUTHUS Y KHUBOTHBIX U yesoBeka. [Ipsmoe u Henpsimoe pa3Butue. buonoruueckoe
YyesioBeKa cTapeHue 1 cMepThb. OHTOreHe3 pacTeHHM
Tema 2.4. OcHoBHoOE coepxaHue 4 OK-2
3axonomepHocTu | TeopeTnyeckoe o0yueHue: 2 OK -4
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HacJ1e10BaHUs OCHOBHbIE MOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl I'. Mennenst (MoHOruOpHIHOE U
MOJIMTHOPHIHOE CKpelrBaHue). B3anMoaelicTBre reHoB
IpakTHYecKHe 3aHsITHSA: 2
Pemrenue 3amau Ha onpeneneHue BepOsTHOCTH BOSHUKHOBEHHSI HACJIEACTBEHHBIX IPU3HAKOB IIPH MOHO-, JH-,
MOJUTHOPHIHOM M aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTABICHHE TeHOTUITMYECKUX CXEM CKpPEIIMBaHUS
Tema 2.5. OcHoBHOe coJiep:KaHue 3 OK-1
CuenieHHoe Teopernyeckoe o0y4yenue: 1 OK-2
HacJe10BaHue 3akonsl T. Moprana. CuemieHHOe Hacle0BaHKEe TeHOB, HapyIlIeHUe clietuieHus. HacnenoBanue npu3HaKkoB,
NPHU3HAKOB CIETVIEHHBIX C MOJIOM
IIpakTHYecKue 3aHATHS: 2
Pemenue 3ama4 Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHSI HACIIEACTBEHHBIX PU3HAKOB MPH CHETIICHHOM
HaCJIe/IOBaHUHU, COCTABJICHUE T€HOTUIMYECKUX CXEM CKPEIIMBAHUS
Tema 2.6. OcHoBHOE cojiep:KaHue 4 OK-1
3akonomepHocTn | TeopeTnuyeckoe 00yueHme: 2 OK-2
U3MEHYHBOCTH N3menunBOCTh pU3HAKOB. BUIbI NI3MEHUNBOCTH: HACIIECTBEHHASI U HEHACIICACTBEHHAsA. 3aKOH OK-4
TOMOJIOTHUYECKHUX PSAA0B B HacieacTBeHHON m3meHunBocTH (H.M. BaBuioB). Myranmonnas teopus
W3MEHYMBOCTU. Bl MyTanmii 1 pU4YHHbI UX BO3HUKHOBeHUs. KaproTumn yenoBeka. Hacnencrsennsie
3a0oJeBaHus YenoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YenoBeKa. bone3Hu ¢ HacaeICTBEHHOU
NPeIpacoI0KeHHOCThIO. 3HAYCHNE METUIIMHCKOM TeHETHKH B IPEAOTBPAILICHUH U JICYCHUH TeHETHIECKUX
3a00JIeBaHUI YelloBeKa
IIpakTHYecKHe 3aHATHS: 2
Pemenue 3a7a4 Ha OIpPEACJICHUC THUIIa MYyTallUuU IIpU Nepeaade HACICACTBECHHbIX ITPU3HAKOB, COCTABJICHUC
TFCHOTUITMYCCKUX CXEM CKPCIIMBAHUA
Konrpou,nas Crpoenue u QpyHKIIMN OpraHu3mMa 2
pabora
Pasnea 3. Teopus 3Bos0nuu 5
Tema 3.1. OcHoBHOE cojiep:KaHue 2 OK-2
HUcropus Teopernyeckoe o0yueHue: 2 OK-4
IBOJIIOIMOHHOTO | [TepBrie sBomonronnsie koHuenmu (K.b. Jlamapk, XK.JI. brogdon). DBomormonnas teopus Y. Jlapsuna.
y4yeHHusl. CuHTeTHYeCKas TEOpHS IBOJIOIUN U €€ OCHOBHBIC TTOJIOKEHUSI.
MuxkposBoaoun | Mukpossosronus. [Tlonymsius Kak dieMeHTapHas eMHUIIA IBOIIOIHU. [ eHeTHYECKUEe OCHOBBI YBOJTIOIHH.
| OnemeHTapHble (aKTOPhI IBOIIOLMU. EcTecTBEHHBIN 0TOOP — HANPaBIISAIOUI (PAKTOP IBOTIOLUH.
Bunoo6pa3oBanue kak pe3yabTaT MUKPOIBOIIOLUN
Tema 3.2. OcHoBHOe coJiep:kaHue 1 OK-2
Makpossosoun | TeopeTuueckoe o0yueHue: 1 OK -4

15




.
Bo3aukHoBeHnmne
U Pa3BUTHE

JKU3HH Ha 3eMJie

MaxposBosmorus. @opMbl U OCHOBHBIE HanpasjieHus Makpo3postroruu (A.H. Ceseprio). [Tytu goctmwkenus
ouosornyeckoro nporpecca. CoxpaneHue oropazHooOpasus Ha 3emiie.

T'uniore3s! n TCOPHHU BO3HUKHOBCHHUS JKU3HU HA 3emite. [TosgBinenue IMEPBLIX KJIECTOK U UX 3BOJIIOLUA.
[Ipoxapuots! u 3ykapuoThl. [IporcxoxieHne MHOTOKJIETOUHBIX OPraHU3MOB. BO3HHKHOBEHNE OCHOBHBIX LIAPCTB
IYKapHOT

Tema 3.3. OcHoBHOe coJiep:KaHue 2 OK-2
IIpoucxo:xnenne | Teopernyeckoe 0GyueHHE: 2 OK -4
YyeJ0BeKa — AHTpomnosiorus — Hayka o uenoBeke. CUCTEeMAaTH4eCcKOe MOJI0KeHHE YyenoBeka. CXOACTBO M OTIMYUS YeJIOBeKa ¢
aHTPOIIOreHe3 AKUBOTHBIMH. OCHOBHBIE CTAAUU AaHTPOIIOI'€HEe3a. DBOJIIOIMS COBPEMEHHOTO YEJI0BEKa.

YenoBeueckue pacsl M UX €UMHCTBO. BpeMs u IyTu pacceneHus 4yeraoBeka 1o miaHere. IIpucnocobieHHOCTh

YeJIOBEKA K PAa3HbIM YCJIOBUSIM Cpe/ibl
Paznea 4. Dkosiorus 21
Tema 4.1. OcHoBHOE cojiep:KaHue 2 OK-1
Ikogorndyeckne | Teopernueckoe o0yueHHe: 2 OK-2
(bakTopsI U Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/YIIIHAs, IOUYBEHHAsl, BHYTpUOpraHnu3MeHHas. Ouzuko- OK-7
cpeabl JKU3HU XMMUYECKHe 0COOCHHOCTHU cpesi 00uTaHus opraHu3MoB. [IprucrnocobaeHns opraHu3MoB K )KU3HU B pa3HBIX

cpenax. [lonsarue sxonoruueckoro ¢akropa. Knaccudpukanus sxonoruueckux gpaktopos. [IpaBuiio MuHMMyMa

10. JInbuxa. 3akon TonepantHoctu B. Hlendopna
Tema 4.2. OcHoBHOE cojiep:KaHue 7 OK-1
Momyasimust, TeopeTuueckoe ooyueHne: 1 OK-2
coo01IecTBA, DKoJIorn4ecKasl XapakTepUCTHKA BHIA U TOMYJISIIMUA. DKOJOTHYECKas HUIIA BU/IA. DKOJIOTHUECKUE OK-7
IKOCHCTEMBI xapakTepucTuku nonyssinuu. CooOrmiecTBa 1 s5KocucTeMsl. bruoiieHos u ero ctpykrypa. CBsizu MeXay

opranusmMamiu B 6uoneHose. CTpyKTYpHbIE KOMIIOHEHTBI SKOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTBI, PeAYLICHTHI.

KpyroBoport BemecTs ¥ NOTOK SHEPruu B 3kocucTeMe. Tpoduueckre ypoBHU

IIpakTHYecKue 3aHATHUS: 6

Tpoduyeckue nernu u cetr. OCHOBHBIE MMOKA3aTENN SKOCHCTEMBI. bBromacca 1 mpoayKIus. DKOJIOTHIECKUe

MUpaMUJIBI YKcel, OMoMacchl U SHEprud. [IpaBuiio MupaMuabl SHEPTHH.

Penrenue nmpakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 3a/IaHHI IO TIEPEHOCY BEIIECTBA U DHEPTUH B IKOCUCTEMAX C

COCTaBJIeHHE TPO(YUUECKHX Lienel ¥ MMpaMul OuoMacchl U SHEPTUH
Tema 4.3. OcHoBHOe coJep:kaHue 2 OK-1
Buocdepa - Teopernyeckoe o0yuyenue: 2 OK-2
rj100a1bHas buocdepa — xxuBast obonouka 3emnn. Pa3surne npencrasnenuii o 6uocdepe B tpynax B.W. Bepnanckoro. OK-7
IKOJIoTHYecKast Ob6nactu Ouocdepsl U ee KOMINOHEHTHI. JKHUBOE BelecTBO OMocdeprl U ero PyHKIHU.
cucreMa 3aKOHOMEPHOCTH cylecTBoBaHMs Onocdeprl. OcodbeHHOCTH OUOChEpPDI Kak I100anbHON 3KOCUCTEMBI.

Jlunamuueckoe paBHOBecue B 6rocepe. KpyroBopoTsl BemecTB 1 OMOreoXuMHIecKre HUKIIbL. [ 100abHbIe
9KOJIOTHYECKUE TPOOTIEMBbI COBPEMEHHOCTH
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Tema 4.4.
Bansinue
AHTPONMOTeHHBIX
(¢axrTopos Ha

onocdepy

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHnue:

N

AHTpOIoreHHbie Bo3eiicTBHs Ha 6uochepy. 3arps3HeHus: Kak BUJI aHTPOIOT€HHOTO BO3/1€HCTBUSI.
AHTpoTnOreHHbBIE BO3AeiCcTBUS Ha atMochepy. BoznelicTBus Ha ruapocdepy. BoznelicTeus Ha utocdepy.
AHTpOIIOTeHHbIE BO3JCHCTBUS Ha OMOTHYECKHE COOOIIECTBa. Y TIIyOJICHHO N3YyYalOTCs OTXO/IbI, CBSI3aHHBIE C
OTIpeIeTICHHON MpodecCcreil/crenuatbHOCThIO

IIpakTH4yecKkne 3aHATHSA:

ITpaxTrueckoe 3ansTre «OTXOBI TPOU3BOJICTBAY

*B ToM 4nciie mpoeccHoOHAIBLHO-OPHEHTHPOBAHHOE COJIePKAHUE MPAKTHYECKOT0 3aAHATHS

[MpakTrueckoe 3ansTre «OTXOIBI IPOU3BOICTBaY. Ha ocHOBe dhemepanbHOro Kiiaccu(pUKANINOHHOTO KaTalora
OTXOJIOB OIPEEIISAThH KJIACC OMACHOCTH OTXOJIOB; arperaTHOe COCTOsIHKIE U (hU3HUYecKyro GopMy OTXOJIOB,
oOpasyrommuxcs Ha paboueM MecTe / Ha dTamnax MPOU3BOJICTBA, CBSI3aHHBIC C ONPEICIICHHON
npodeccueit/CenagTbHOCThIO

OK-1
OK-2
OK-4
OK -7

IK.1.2.

Tema 4.5.
Bausinue
COLMAJIbHO-
IKO0JIOTHYECKHX
(¢axTopoB Ha
310pOBbe
YyeJI0BeKa

OcHOBHOe CoACPKaAHUEC

TeopeTnueckoe o0yueHue:

N

3I[OpOBI)C " €TI0 COCTaBJIAOIINC. (DaKTopI)I, MOJIOXKUTECIIbHO U OTPULIATCIIBHO BJIMAIOIINE HA OPraHU3M Y€JIOBCKA.

ITpoGnema TeXHOT€HHBIX BO3JIEMCTBUI HA 30POBbE UesIOBEKaA (3JIEKTPOMArHUTHBIE T0JIs, ObITOBAst XMMHUS,
M30bITOUHBIC LIYMBbI, PaAHalMs U T.I1.). AJanTalnus OpraHiu3Ma 4enoBeka K (akTopam OKpYXKarollel cpesl.
[Mpunuuns! popmMupoBaHus 310poBbecOeperatoiero nopeaeHus. Pusnueckas akTHBHOCTD U 310POBBE.
buoxuMuueckue acleKThl pallMOHAIbHOTO MUTAaHUS

JlaGopaTopHble 3aHATHSI:

JlaGopartopHas pabota Ha BEIOOD:

1. JlaGopatopHas paboTta «YMCTBEHHas pabOTOCTIOCOOHOCTH
OsgiazieHne MeToIaMH OTIpeIeIeHus IToKa3aTeNel yMCTBEHHOH paboTOCIOCOOHOCTH, 0OBICHEHNE TTOTy4EHHbBIX
pe3yabTaToB U (POPMYIMPOBAHKE BHIBOJOB (TMCBMEHHO) C MCTIOJIB30BAHUEM HAYUHBIX TIOHATHH, TEOPUN U
3aKOHOB

2. JlaboparopHas paborta «BnusiHue abnotndeckux (pakTopoB Ha yenoBeKa (HU3KUE U BHICOKHUE

TEMIEepaTyphI)»

W3y4yenne MexaHU3MOB aIalTAal[iy OpraHu3Ma 4eJ0BeKa K HU3KHM U BEICOKMM TEMIIEpaTypaM H 00bSICHEHHUE
MOJTYYCHHBIX PE3YJIbTaTOB U (hOpMynHpoBaHUE BBIBOAOB (IMMCHbMEHHO) C UCHONB30BAaHUEM HAyYHbBIX TOHATHIH,
TEOPUHN U 3aKOHOB

*B ToM ync/ie NpogecCHOHAIbHO-OPHEHTHPOBAHHOE CO/IePKAHUE JTA00PATOPHOI0 3aHATHS

B kauecTBe TPUITEPOB CHUKAIOLIUX PAOOTOCIIOCOOHOCTD UCIIOIB30BaTh YCIOBHS OCYLIECTBIECHUS
npodecCHOHATIbHOM NesITeTbHOCTH: IIIyM, TEMIIEpATypa, (u3ndeckas Harpy3ka u T.J.

OK-2
OK-4
OK -7

I1K 3.1.

Kontpoabnas
padoTa

TeopeTnueckre aCEKTHI 3KOJIOTHUH
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IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IeP:KaHMe (CoaepKaHue MPUKJIATHOT0 MOAYJIsI)

Pa3znes 5. buoJiorusi B ;KU3HH 8
Tema 5.1. OcHOBHoOE coiepKaHue 4 OK-1
Buorexnosorun | TeopeTHueckoe cogep:KaHue: 2 OK-2
B *KM3HH BuotexHonorus kak HayKa 1 Ipou3BoACTBO. OCHOBHBIC HAIPABIICHHUS COBPEMEHHOM OMOTEXHOIOTHH. MeTob! 2 OK-4
Ka:KI0ro o6unotexHonoruu. OObEKThl OMOTEXHOIOTUU. DTHKA ONOTEXHOJIIOTUIECKUX U TEeHETUYECKUX SKCIIEPUMEHTOB. K 3.1.

[IpaBuiia noucka u aHajin3a OMOIKOJIOTHYECKON HH(GOPMALIUHU U3 PA3TUYHBIX UCTOYHUKOB (Hay4yHas U yueOHO-

Hay4Has JINTepaTypa, CpeicTBa MaccoBOM nHpopmanuy, cetb VIHTepHET U npyrue)

IIpakTHYecKkHe 3aHATHA: 2

Keticpl Ha aHanmm3 uHGOPMAIK O HAYYHBIX JOCTHKECHUAX B 00JIACTH TEHETUUECKUX TEXHOJIOT UM, KIIETOYHOM 2

WH)KEHEPUH, MUILEBBIX OMOTEXHOJIOTHIA. 3aIInTa Kelica: mpeICTaBlIeHHe PEe3yIbTaTOB PEIICHUs KeCOB

(BBICTYIIJICHHE C TIPE3CHTAIINEH )

*B Tom 4uc/ie npogeccHoOHATbHO-OPHEHTHPOBAHHOE COIePKAHME MPAKTHYECKOr0 3aHATHSA 2

Tema 5.1 oOs3aTenpHa I U3yUYEHHUs CTYIGHTAMHU BeeX npodeccuil/crnenuanbHocTel
Tema 5.2. OCcHOBHOE cO/IepKaHuE 4 OK-1
buorexnosornn | [IpakTHYecKHe 3aHATHS: 4 OK-2
U TeXHUYeCKue Pa3BuTHe OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHHYECKHX cucTeM (OnonHxeHnepus, OnonHpopmarruka, OMOHUKA) 2 OK-4
CHCTEMBI Y MX MPUMEHEHHE B )KU3HU YEJIOBEKa, MOMCK U aHaIU3 WHPOPMALIUU U3 PA3IMYHBIX HICTOYHUKOB (HaydHas U IIK 3.1.

yueOHO-Hay4YHas JJUTEpaTypa, CpeAcTBa MacCoBOM MH(pOpMAIHMK, ceTh IHTEpHET U Apyrue)

Keticpl Ha ananu3 uHGOpMAIMK O Pa3BUTHU OMOTEXHOJIOTHI ¢ IPUMEHEHUEM TEXHUYECKUX CUCTEM (110

rpyImmnam)

3amuTa keiica: [IpeacraBnenne pe3yapTaToOB pelieHus] KEHCOB (BBICTYIUICEHUE C MPE3ESHTAINEH) 2
IIpomexyTounas 2
arrecTanus no JuddepeHimpoBaHHbIi 3a4eT
AUCHMILINHE
Bcero: 72
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3. YCJOBHSA PEAJIM3AILIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHON
ANCHOUIIVINH

3.1. Jlns peanm3anyu NporpamMmbl AU CHUATIIAHBI J0JIKHBI OBITH
NpeaycMOTPEHbBI CileyIolHe crennaabHble OMeleHus :

Kabuner «buonorum», OCHaIICHHBIH O0OpyIOBaHHEM: MeOENb, JOCKa, Me,
HarJISIHBIE TMOCOOMS (KOMIUIGKTHI Y4YEOHBIX TaOJHWIl, TUIAKATOB), TEXHUYCCKUMU
cpencTBaMu OOYYCHHUS: KOMIIBIOTED C YCTPOWCTBAMHU BOCIPOM3BEICHUS 3BYKA,
OPUHTEP, MYJIBTUMEIUA-TIPOEKTOP C IKPAHOM.

JlabopaTopusi, ocHalieHHass O0OOpYyJOBaHHUEM [Jisi TPOBEACHUS 3aHITHIL:
MUKpPOCKOIIbI, CEKyHAOMEep, JabopaTopHas mnocyaa (TpOOUpPKH, MOACTABKUA s
POOUPOK, MUHIETHI, MECOK, CTYINKHU C MECTUKAMU, MTPEAMETHBIC U TIOKPOBHBIE CTEKIIA,
CTEKJISIHHBIE MAJOYKH, MpernapoBaibHble UIJIbl, (PHIIbTpOBaiIbHAs Oymara (canerku),
CTaKaHbl) TUIEPTOHUYECKUA pACTBOp XJopuaa HaTpus, 3%-HbI pacTBOp MEPOKCHUIA
BOJIOPOJIa, PAacTBOp Mo/la B MOAMCTOM KaJlMM, TJIMIIEPUH, KIYOHU KapTodens, JUCT
3J0/1eM KaHAACKOW, IUIOJ pPsAOWHBI OOBIKHOBEHHOUW (pSAOMHBI WM ToMarta), JyK
pemyaThiid, pa3BeJICHHBIE B BOJIEC IPOXKKH);

3.2. UudopmannonHoe odecnevyeHue peajsn3anuu NporpaMmbl

B Oubnuoreunsiit ¢oHg kKaOWHETa BXOMAT YYEOHUKH, Y4€OHO-METOIUYECKHUE
koMiiekTel (YMK) (B T.4. W MyJIbTUMEIUNHBIE), OOECIEUMBAIONINE OCBOEHUE
yueOHOW auciuIuiHbl  «buonorus», peKoMeHJOBaHHBIC [UIsl HCIOJIB30BAHUS B
podeccuOoHaNbHBIX 00pa3oBaTenbHbIX OpraHu3alMsIX, peanu3yroumx
oOpa3oBaTeNibHyI0 MpOrpaMMy cpeaHero ooOuiero obpaszoBanusi B mpenenax OIIOII
CIIO Ha 6a3e OCHOBHOro 00IIero OOpa3oBaHUs, HE CTapIie MATH JET C MOMEHTa
U3JIaHUA.

OcHosHble neuamuvle U30AHUS
1. Konecunko C.M. OOmast Ouosorust : yuyeOHoe mocodue / C.H.
KonecuukoB. — 3-¢ usna., nepepab., u gon. — M. :KHOPYC-288c. — (Cpennee
npodeccruoHanbHOe 00pa3oBaHuE).
OcHosHble I1eKMPOHHbIEe U30AHUS
1. benses A.K., Hdemmmun I'M., Kysnenosa JIL.LH. u ap. buonorus (6a3oBbiii
YPOBEHB). 10-11 KJIacc. —M., 2014.
https://drive.google.com/file/d/0B5KUaNBuwfMkVkdtQilY YKVFUKE/view
2. KonecaukoB C.MU. OOmas Owonorust : yueOHOe mocobue / C.U.
KomecaukoB. — 3-¢ usn., nmepepabd., u gon. — M. :KHOPVYC, 2015.-288c. — (Cpennee
npodeccruonanbHoe oOpa3oBaHue).
https://litres.ru/static/or3/view/or.ntml?art type=4&file=15210077&bname=%25
D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25
D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%
25B3%25D0%25B8%25D1%258F &art=11652503&user=0&trial=1&cover=/stati
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https://drive.google.com/file/d/0B5KUaNBuwfMkVkdtQi1YYkVFUkE/view
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea

c/bookimaqges/15/21/00/15210077.bin.dir/15210077.cover.jpqg&uuid=f68bfobf-
61d5-11e5-87ef-0025905a06ea

3. Jlykatkun A.C., Pyunn A.b., CunaeBa T.b. u ap. buonorust ¢ ocHoBamu
DKOJIOTUM: YYEOHUK IJId CTyJ. YYpEeXJAeHUH BbICHI. oOpa3zoBanus. — M., 2014.
http://uchebnik.biz/book/20-biologiya-s-osnovami-yekologii/5-Page5.html

4, CusornazoB B.U., Araponosa WN.b., 3axaposa E.T. buonorus. OOmas

ouonorust: 6a3oBbI ypoBeHb, 10—11 kimacc. — M., 2014. http://uchebnik-skachatj-
besplatno.com/buonorus/Yueoauk%20bnonornsg%2010-
1 1knacc%20CuBorna3zoB%20Aradponosa%?203axapoBa/index.html

Jlononnumenvhvie UCMOYHUKU

1. ®enepanpubiii 3akoH OoT 29.12.2012 No273-03 «0O6 o6pa3oBaHuu B
Poccuiickonn denepannm».
2. [Tpuka3 Munobpnayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBEepx)AeCHUN

denepabHOrO rocyJapCTBEHHOTr0 00pa30BaTeIbLHOTO CTaHAApTa CpeaHero (TOJHOTO)
o0111ero oOpa3oBaHUs.

3. [Ipuka3z MunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MmeHenuit B [Ipukaz MunucrepcTBa oOpa3zoBanusa U Hayku Poccuiickoit deneparuun
or 17.05.2012 Ne 413 “O06 yrBepxkaeHuu ¢eaepaabHOro ToCyAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO (IMTOTHOT0) 00IIero 0Opa3oBaHUs ».

4. [lucemo  /lemaprameHTa TOCYAapCTBEHHOW MOJUTUKA B  cdepe
noaroToBku pabounx kaapos u JI1O Munobpaayku Poccuu ot 17.03.2015 Ne 06-259
«PexoMeHgamMu MO OpraHu3alid TOJYYCHHS CpPEAHETO OO0INero oOpa3oBaHUS B
npejenax OCBOCHHMS 00pa30BaTeNbHBIX MPOTrpaMM CPEIHET0 MPOQPECCUOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOro 00mIero oOpa3oBaHHsS C YYETOM TpeOoBaHUM
dbeneparbHBIX TOCYIapCTBEHHBIX O00pa30BaTEIbHBIX CTAaHAAPTOB M IOJTydaeMOit
npodecCur WK CEeIUaIbHOCTH CPeAHEro NpodhecCUOHAIBHOTO 00pa30BaHUS.

5. Koncturynus Poccuiickoit @eneparuu 1993 r. (mocneaHss peakims).

6. MamoHTOB C.I'.,3axaposB b.B.O6mas ouomnorusi: y4eOHUK.-
M.:Knopyc,2017.-323¢ (Cpennee npodeccruoHanbHOE 00pa3oBaHuUE)

Humepnem-pecypcoi

1. http://school-collection.edu.ru eauHas  KOJUICKIUS  IU(POBBIX
00pa30BaTeIbHBIX PECYPCOB

2. http://elementy.ru - monynspHeIA caiiT 0 pyHIaMEHTATLHON HayKe

3 https://licey.net/free/6-biology/21 - nexuuu o oOmek Orooruu

4, http://www.evolbiol.ru - mpodaemMbl FBOTIOLHH

5. http://humbio.ru/humbio/physiology/0005e445.htm Gromnorus yenoBeka

6. http://ecoportal.su skonoruyeckuii mopra

7. http://www.consultant.ru/document/cons_doc LAW 140174/ (

®enepanbHbiii 3akoH OoT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit
deneparum» )

8. http://base.garant.ru/70188902/ ( Tlpukaz MwunoOpHayku Poccuu ot
17.05.2012 Ne 413 «OO6 yrBepxkaeHun (¢eaepaibHOrO0 TOCYAapCTBEHHOTO
00pa3zoBaTeNbHOTO CTaHAAPTA CPEAHETO (TIOTHOTO) 00IIIEeT0 00pa3oBaAHUSY )

9. http://base.garant.ru/70866626/ ( Ilpuka3 MwunoOpuayku Poccum ot

29.12.2014 Ne 1645 «O BHecenun uzMeHeHuid B Ilpuka3 MwuHHcTepcTBa 00pa3oBaHHs M HAyKU
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https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
http://uchebnik.biz/book/20-biologiya-s-osnovami-yekologii/5-Page5.html
http://uchebnik-skachatj-besplatno.com/Биология/Учебник%20Биология%2010-11класс%20Сивоглазов%20Агафонова%20Захарова/index.html
http://uchebnik-skachatj-besplatno.com/Биология/Учебник%20Биология%2010-11класс%20Сивоглазов%20Агафонова%20Захарова/index.html
http://uchebnik-skachatj-besplatno.com/Биология/Учебник%20Биология%2010-11класс%20Сивоглазов%20Агафонова%20Захарова/index.html
http://school-collection.edu.ru/
http://elementy.ru/
http://www.evolbiol.ru/
http://humbio.ru/humbio/physiology/0005e445.htm
http://ecoportal.su/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://base.garant.ru/70188902/
http://base.garant.ru/70866626/

Poccutickoii ®eneparuu ot 17.05.2012 Ne 413 “O0 yrBepkaeHnn ¢eaepaibHOr0 rocyaapCTBEHHOTO
00pa30BaTeNbHOTO CTAHAPTA CPETHETO (TIOJTHOTO) 00IIIero 00pa3oBaHus”» )

10. http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=7165654370086860731838
42202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L AW&n=178285&
md=0.47311589198167914#06465699224871486 (Ilucbmo JlemapramMeHTa TOCYAapCTBECHHOM
HOJUTUKU B cepe noAroToBku padouux kaapos u 110 Muno6puayku Poccun nnm cnenuaibHOCTH
cpenHero npodeccCHOHaTLHOTO 00pa30BaAHU»)
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOJIb H OHCHKA PC3yJIbTaTOB OCBOCHUA O6IHGO6p330BaTeJIBHOI?I JANCHUITIINHBI

pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE
00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3ziesiaM U TeMaM COACpKaHHs y4eOHOTO

Marepuana.

(mabnuya 4)

Oo01mas
KOMIIETeHIUA

Pazpen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Pa3zpen 1. Kinerka —
CTPYKTYPHO-
(pyHKUIHMOHAJIBLHAS eIMHUIA
JKHBOT0

KonrpomnsHas pabora
«MoOneKyspHbII ypOBEHb
OpraHu3alH )KUBOT0»

OK 02

buonorus kak nayka. O61mias
XapaKTEPUCTHKA KU3HU

3anongHeHre TaOJIUIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBaMU U HEJAOCTAaTKaMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

CtpyKTypHO-(YHKIIMOHATEHAS
OpraHu3aIys KJIETOK

OnenuBaemast IUCKyCCHs 10 BOIIpOcam
JAEKIUU

Pa3paboTka MeHTaIbHOM KapThl IO
KJIacCU(UKALIUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U DYKAPUOTUUYECKUX U 110
LapcTBaM B MUHU IpymImax
Beinonnenue u 3amura 1ab0paTOpHBIX
pabor:

«CTpoeHue KIETKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIFOUEHHUS (Kpaxmall, KapOTUHOUIBI,
XJIOPOIUTACTHI, XPOMOTLJIACTHI)»
[IpakTnueckoe 3ansartue. [IpencraBnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAINECH,
IIOATOTOBJIEHHBIX 110 EPEYHIO
HCTOYHUKOB, PEKOMEH/JOBAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CTpyKTypHO-(YHKIIMOHATILHBIC
(baKTOpBI HACIECTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pa3pabotka rioccapus

Pemenue 3anau Ha onpenenenne
MOCJIEZI0BATEILHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHS MTOCIIE0BATEIbHOCTH
nykaeoruaos JJHK

OK 02

OOMEH BeIIECTB U

@poHTaTBHBINA OITPOC
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MpEeBpaleHHE YHEPTUH B KIIETKE

3anojHeHUe CPaBHUTEIBLHON TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMEHa
BEIIECTB

OK 02
OK 04

JKW3HEHHBIN UK KIIETKU.
MuTto3. Meiio3

OO6cyxaeHre o BOIpocam JIeKIHH
Pa3paboTka neHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Paznen 2. Ctpoenue u
(pyHKkuMH oprannzma

Kontposnbnas padota “Ctpoenue u
byHKIMKA opraHu3Ma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas IUCKycCUs

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTEepUCTUKON
ux QyHKUIUN

OK 02

@DopMbI pa3MHOKEHUS
OpraHU3MOB

@poHTATBHBIN OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTEePUCTHKOH U mpuMepamu Gopm
Pa3MHOKCHHWA OpraHN3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBeKa

Pa3zpaboTka 1eHThI BpEMEHH C
XapaKTEPUCTUKON ITANlOB OHTOTCHE3a
OTZI€JIbHOM T'PYNION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBieHHE )KU3HECHHBIX ITUKIIOB
pacTeHuil o oTaenam (MOXOBHUIHBIE,
XBOIIEBUIHBIC, TATIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICaO0BaHUA

Pazpabotka rioccapus
@pOHTAIBHBIN ONPOC

TecT mo Bompocam JIeKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, 11-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM
CKpEIIBaHUS

OK 01
OK 02

CuemieHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTABJICHUC TCHOTUIINYCCKHUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHNBOCTHU

Tecr.

Peurenue 3aau Ha onpeeraeHue TUNA
MyTaIuy TIpH Teperade
HAaCJICACTBCHHBIX HpI/IBHaKOB,
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COCTaBJICHUE T€HOTUIIMYECKUX CXEM
CKpEILIMBaHUS

Paznen 3. Teopusi 3Bo/1IouMuU

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOIINY KU3HHU Ha 3emMiie”

OK 02 Hctopus 3BOIIOIIMOHHOTO OpoHTaTBHBIN OIIPOC

OK 04 yueHusi. MUKpO3BOIIOIMS Pa3pabotka riioccapusi TEpMHUHOB
Pa3pa0oTka JeHThl BpeMEHU pa3BUTHUS
HBOJIIOIMOHHOTO YYCHHS

OK 02 Maxpo3BOIIOIHSL. OnenuBaemasi TUCKYCCHSL:

OK 04 Bo3HukHOBEHUE U pa3BUTHE UCIIO0JIb30BaHUE apTyMEHTOB,

YKU3HU Ha 3emiie OMOJIOTNYECKON TEPMHUHOJIOTHH U

CHUMBOJIMKH Ul JOKa3aTeJIbCTBA
POJCTBA OPraHU3MOB PA3HBIX
CHCTEMaTHYECKUX TPYII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U PA3BUTHUS )KU3HU Ha
3emie

OK 02 IIpoucxoxaeHue yenoBeka — OpOHTAIBHBIN ONPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka neHTBl BpeMEHU
IPOMCXOXKIEHUS YeJIOBeKa

Pasznea 4. Dxomorus

OK 01 Dkonorundyeckue HakTopel U TecT 1O IKOJIOTHYECKUM (PaKTOpaM U

OK 02 Cpezbl )KU3HU cpeaaM KM3HH OpPraHU3MOB

OK 07

OK 01 [MTomynsius, coobuiecTsa, CocraBieHue cxeM Kpyropopora

OK 02 HKOCHUCTEMBI BEIIIECTB, HCIOJIB3YS MaTEPUaTbI

OK 07 JEKIUU
Perrenne nmpakTHKO-OpUEHTHPOBAHHBIX
pacyeTHBIX 3a/1aHUH 110 IEPEHOCY
BEIIECTBA M YHEPTHH B DIKOCUCTEMAX C
cocTaBJieHHE TPOUUECKUX Lernei u
nUpaMul OMOMacChl U YHEPTUU

OK 01 buocdepa - rmobanpHas OrnenrBaemasi TUCKYCCHS

OK 02 DKOJIOTHUYECKAsI CUCTEMA Tect

OK 07

OK 01 BnusiHne aHTpONOreHHbIX Tecr

OK 02 dakxTopoB Ha Onochepy [TpakTuueckas padota “OTX0bI

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 Bnusinue conumanbHo- OnenuBaemast TUCKYCCHS

OK 04 HKOJIOTHYECKUX (PaKTOPOB Ha Beinonnenue nabopaTopHoii paboThl Ha

OK 07 3JI0pPOBBE YETIOBEKA BBIOOD:

"VMcTBeHHas paboToCocoOHOCTR",
"Bnustaue abnotnyeckux (HakTopoB Ha
YeJoBeKa (HU3KUE U BHICOKHE
TeMIiepaTypsl)"

Pa3nea 5. buoJsiorusi B ;Ku3Hu

3amuTa Keiica: peacTaBiIeHue
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTALUEH )
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OK 01

buorexHoorny B ;JKU3HU

BrimosHeHue kelica Ha aHAIU3

OK 02 Ka)J10TO nH(GOPMAIMK O HAYYHBIX JOCTHKEHHSIX

OK 04 B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOUW WHKEHEPUH, TTHUIIEBHIX
OMOTEXHOJIOTHH (TI0 TPYIIIaM),
MPEICTABICHUE PE3YIbTATOB PEIICHUS
KelcoB

OK 01 [IpompbinenHas OnoTexHosiorus |BeinosHeHne kelica Ha aHaIu3

OK 02 uH(popMaIy 0 pa3BUTUH

OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHrue Pe3yIbTaTOB
pELIEHHS KEMCOB

OK 01 CounanbHO-3THYECKUE aclIeKThl | BrinonHeHue kelica Ha aHaIu3

OK 02 OMOTEXHOJIOTH uHpopmaIuu 00 STHYECKUX aCIEeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBlIeHUe Pe3yIbTaTOB
pELIEHHS KEMCOB

OK 01 buotexHonoruu u Texuuueckue |BolmonHeHue keiica Ha aHANTKU3

OK 02 CUCTEMBbI UH(POPMALIUHU O Pa3BUTHUS

OK 04 OMOTEXHOJOTHI ¢ MPUMEHEHHUEM

TEXHUUYECKUX CUCTEM (10 TpyIIam),
IpeCTaBICHUE Pe3yJIbTaTOB PELICHUs
KEHCOB
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