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1. TACIIOPT PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM YYEBHOM TUCIUITIJIMHBI
1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI
PabGouass mporpamma oOmieoOpa3oBaTeabHOW y4eOHOW JTUCHMIUIUHBL  «bBuonocus»
COCTaBJICHa Ha OCHOBE TpeboBaHMi DenepasbHOro TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO

CTaHJapTa cpeaHero ooOmero oOpa3oBaHUsI U SBISETCS YacThIO MPOTPAMMBI TOATOTOBKH
CHEIMAJIMCTOB CpeIHero 3BeHa o cneruanbHocTsM CI1O:

25.02.08 IKcnJayaTamnusi 0eCnuJI0THBIX ABHANMOHHBIX CHCTEM

(xom) (HanmeHoBanue crenmanbHocTeii / mpodeccnit)

1.2. llesan 001eodpa3oBaTe/ibHOI 1M CHUIITHHBI

Hens aucuuniuasl  «buonorus». ¢dopMupoBanue y oOy4yarOUIMXCSd CHUCTEMBl 3HAaHUM O
pPa3INYHBIX YPOBHSX JKM3HU CO 3HAHWEM COBPEMEHHBIX IPEJICTABICHUN O >KMBOW NPHUPOJE,
HABBIKOB T10 IPOBEIEHUIO OMOJIOTMYECKUX HCCIEAOBAHHM C COOMIOJACHHEM 3TUYECKUX HOPM,
apryMEeHTHPOBAHHOM JINYHOCTHOM MO3UIIMHU N0 OepeKHOMY OTHOILIEHHUIO K OKPYKalollel cpese

1.3. Mecto o00meo0Opa3oBaTe/ibHOH Y4eOHOH IMCHUIUVIMHBI B CTPYKType HNPOrpaMMbl
NOJATOTOBKH CIENMAJINCTOB CPeIHEero 3BeHa:

O6meoOpa3oBarenbHas TUCIUIIINHA «broorusy» sBaseTcss 00s13aTeILHON YacThIO
00111600pa30BaTEIHHOTO MHUKIA 00pa3oBaTeabHOM nmporpaMmbl CITO B COOTBETCTBUY C
®dI'OC 1o cienuanbHOCTH

25.02.08 Dxcrmuryaranusi 0eCIUJIOTHBIX ABUAIMOHHBIX CHCTEM

(VKazamov npuHaoieHcHoCmsb OUCYUNTIUHBL K npeomemHoll obnacmu, nponucannou 6 @I OC cpedrezo
0buye2o0 06pa306anHUa U K y4eOHOMY YUKTY)

1.4. Ilnanupyemble pe3yjbTaTbl OCBOeHHMS O001e00pa3oBaTe/JbHON IMCUMILVIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe ®I'OC COO
Oco6oe 3HaUYCHKME TUCIUIIIMHA UMeeT Tpu popmupoBanuu U pazsutun OK u I1K.

AHITOO Paboyas nmporpamma 1o JucuuIuinHe «brosorusy
«AKaJeMUYeCKH CrennanbHocTh 25.02.08 Dkcrutyaranus 6eCMIOTHBIX aBUAIIMOHHBIX CUCTEM
KOJUTEK CocraButemn: Kopoukosa 11.10.



Konx u HaumenoBanue
(dbopmMupyeMBbIX
KOMIIETEHIINI

[Lnanupyembie pe3ysbTaThl OCBOECHUS JTACIUIIIINHBI

O6mmuel

JucuurniHapHbIe2

OK 01. Beibupath
CHOCOOBI pelIeHUs
3amad
npodecCuoHaATBHOM
TeSTeITbHOCTH,
MPUMEHUTEITBHO K
Pa3ITUIHBIM
KOHTEKCTaM

B gacty Tpy10BOTO BOCIIUTAHUSA:
- TOTOBHOCTH K TPYydy, OCO3HAHWE IICHHOCTH MAacCTEepCTBa,
Tpya0JII001E;

- TOTOBHOCTL K AKTHBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKON U

COIMAIIPHOM HAIMPaBIIEHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,

IUIAHUPOBaTh M CAMOCTOSITCJIBHO  BBINOJIHATH — TaKyrO
JEeITEILHOCTD;

- HWHTEpeC K pas3au4HbIM cdepam  mpodecCHOHATBHON
JIESITEILHOCTH,

OBnajeHue yHUBEPCATBHBIMU YUE€OHBIMU TI03HABATEIbLHBIMU
NEUCTBUSIMHU:

a) 6a30BBIC JIOTUUECKHUE JICHCTBUS:

- CaMOCTOATEIBHO (OPMYJHUPOBATh W  aAKTyaIM3UPOBATh

po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE,

- yCTaHaBIIMBATh CYNICCTBEHHBIN MPU3HAK MM OCHOBAHHMS JIJIS
CpaBHEHUS, Ki1accu(puKauu u 0000IICHUS;

- ONpeAesATh IENU JeATCILHOCTH, 3aJaBaTh MapameTpbl U
KPUTEPUU UX TOCTHKEHUS;

- copMUpOBaTh 3HAHHUSI O MECTE M POJId OHOJIOTHH B

HayK, B
COBPEMEHHON €CTECTBEHHOHAYYHOW KAapTUHBI MHpa, B

CHUCTEME  ECTECTBEHHBIX (dbopMHUpoBaHUH

IMO3HAaHWM 3aKOHOB IIpHUPOJAbI W PCHICHUH KU3HCHHO

BaXHbIX COIIMAJIBHO-OTUYCCKUX, OKOHOMHNYECKHUX,

9KOJIOTHYECKHX TPOOJIeM 4deJIOBEeYeCTBa, a TaKke B
pelieHnn BOIIPOCOB paloHaIbHOTO
PUPOIONIONB30BaHUs; B (OPMUPOBAHUU LIEHHOCTHOTO
OTHOWIEHMS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJe
POCCHUHCKMX U 3apyOeKHBIX YYEHBIX - OHOJIOTOB B
pa3BuTHe OHONOTHH; (DYHKIMOHAIBHON TIpaMOTHOCTU
YyeJlIoBeKa JUIsl pelIeHHUs )KU3HEHHBIX MPo0ieMm,

- yMeThb BIAQJE€Th CHCTEMOIl OHMOJOrMYECKHUX 3HAHUH,
KOTOpasi BKIFOYAEeT:

OCHOBOTMOJIATal0IIIKe TEPMHUHBI U
NOHATHS (KU3Hb, KIIETKA, TKaHb, OPTraH, OpPraHu3M, BH],
OouworeHo3,  Oumocdepa;
KJIETOYHBIN

OHMOJIOrHYECKUE

TOTYJISIIHS,
MeTa00IU3M,

39KOCHCTEMA,

romMeocCTas, HUMMYHUTCT,

! YKa3bIBalOTCA AMYHOCTHBIE U meTanpeameTHble pesynbTaTtbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

2 OucumnnnHapHble (NpeaMmeTHble) pe3ybTaThl yKasbiBatoTcA B cooTeeTcTBumn ¢ @rOC COO (B nocneaHel pegakuum ot 12.08.2022)




- BBISBIATH  3aKOHOMEPHOCTH W TNPOTUBOPEYUS B
paccMaTpuBaeMBbIX SBIICHUSX;

-  BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBATH
COOTBETCTBHE  pE3yJIbTAaTOB  IIEJISIM, OIICHUBAaTh  PHUCKHU
MOCJICICTBUM NCATCILHOCTH;

- pa3BUBaTh KpPEaTHMBHOC MBIIIJICHUE TPU  PEIICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a30BbBIC UCCTIEAOBATEIIbCKUE ACHCTBUSA:

- BIAJCTh HAaBBIKAMH  y4eOHO-WCCIICIOBATEIHCKOW U
MTPOEKTHOM JIeATEIbHOCTH, HABBIKAMH pa3pelIeHus pooieMm;

- BBISIBIISITH MIPUYHUHHO-CJICICTBCHHBIE CBSI3U "
aKTyaJIM3UPOBaTh 3aJady, BBIJIBUTATh THIIOTE3y €€ PElIeHUs,
HaXOJIUTh  apryMEeHTBl  JJs  JO0Ka3aTesJbCTBA  CBOMX
YTBEPXACHUMN, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PELLICHUS;

- aHANM3UPOBATh MOJYYEHHbIE B XOJAE pelIeHUs 3alauyu
pe3ynbTaThl, KPUTHYECKH OLEHUBAaTh UX JOCTOBEPHOCTb,
MIPOTrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeThb TNEPEeHOCUTh 3HAHUS B IIO3HABATEIBHYIO H
MIPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YMEeTh HUHTErpUpOBATh 3HAHMS M3 Pa3HBIX MPEIMETHBIX
obOnacreii;

- BBIBUraTh HOBBIE HJIEW, IMpeajaratb OPUTHHAIbHbBIE
MOAXO/IbI U PEILICHUS;

- CIOCOOHOCTh HX MHCIOJB30BaHMS B II03HABATEIBHONH U
COIMANILHOM MPaKTHKE

OuocuHTe3  Oenka, OMOIOJMMEpPBI, JAUCKPETHOCTb,
caMOpEeryJIsILus, CaMOBOCIIPOU3BEJICHUE,
HACJIEICTBEHHOCTh, U3MEHUYUBOCTb, SHEPrO3aBUCHUMOCTD,
POCT U pa3BUTHE);

O6uonoruueckue Teopuu: kierounas teopust T. IlIBanHa,
M Ilneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO
ummynureta I1. Opmux, .. MeunukoBa, XxpoMocoOMHas
Teopusi  HacieACTBEHHocTH 1. Moprana, 3aKoH
3apoapieBoro cxoactsa K. bapa, sBosroninoHHast reopust
Y. JlapBrHA, CHHTETHYECKAsl TEOPHUS BOJIIOIUH, TEOPUS
anTponoreHesa Y. Jlapsuna; Teopusi 6uoreoneHoza B.H.
CykauéBa; yuennss H.M. BasunoBa - o [IleHntpax
MHOTOOOpa3usi ¥ TMPOUCXOXKIEHUS  KYJIbTYpPHBIX
pactennii, A.H. CeBepiioBa - 0 MyTSIX W HalpaBJICHUAX
sBosronny, B.W. BepHajackoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJICHUS,
pacIIeIUIeHUs] TPU3HAKOB, HE3aBUCUMOTO HACIEIOBAHUS
npu3zHakoB ['. MeHnens, CLEIIEHHOTO Hacel0BaHUs
MIPU3HAKOB U HApYIIEHHUs cuemieHus renoB T. Moprana;
TOMOJIOTUYECKHUX pAIOB B
usMeHunBoctu  H.W. Basuiiosa, FEHETUYECKOT O

HacCJICACTB CHHOM

paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapIieBoro
cxoactBa K. bapa, Ouorenermueckoro 3akoHa DO.
I'exkens, @. Mromiepa);

MPUHIIMILI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH);
npaBmwia (Munumyma FO. Jlubuxa, SKoJOrHYecKOi

AHITOO
«AKaJTeMAYECKHAI
KOJLTIEIK»
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MUPAMHJIBI YUCEIT, OMOMACCHI U DHEPTHH);

runoresbl (koauepBaTtHoM A.M. OnapuHa, nepBUYHOIO
oympona JIx. Xompgeitna, wmukpochep C. Dokca,
pubosuma T. Yek);

- chopMHpOBaTH YMEHHUS PpACKpPBIBATH COJIEP’KAHHE
OCHOBOTIOJIATAIOIIUX OMOJIOTUYECKUX TEOPUH U TUIIOTE3:
KJICTOYHOM, XPOMOCOMHO, MYTallHOHHOW,
HBOJIIOIIMOHHOM, TPOUCXOKACHUS JKU3HU W YEIOBEKa;
BJIaJIEHHE CHCTEMOM 3HAHHM 00 OCHOBHBIX METOIaX
HAy4YHOTO TIO3HAHUS, HMCMOJB3YEMBIX B OHOJIOTHYECKHX
WCCIICIOBAHUSAX  KUBBIX OOBEKTOB M  IKOCHUCTEM
(ommmcanuwe, wW3MepeHWe, TMPOBEACHHE HAOIIOICHUN ),
croco0amMy  BBISIBJICHHMSI U OIEHKHM aHTPOIOTE€HHBIX
W3MEHEHUH B MPUPOJIE;

- chopMupoBaTh YMEHUS pacKpbIBaTh
OCHOBONOJIAramuye  OMOJIOTMYEeCKHe  3aKOHBl U
sakoHomepHoctd (I Mennens, T. Moprana, H.W.
Basunosa, O. I'ekkens, @. Mromiepa, K. bapa), rpanutisr
UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

- YMETb BBIJCNIATH CYyLIECTBEHHbIEC TPU3HAKU:

CTPOEHUSI BHUPYCOB, KJIETOK MPOKAPHUOT U DYKApUOT;
OJ/IHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, BUIOB,
OMOTEOIIEHO30B, IKOCUCTEM U OHochepHI;

CTPOGHHUSI OpPraHoB U CHCTEM OpPraHoB pacTEHUH,
JKUBOTHBIX, 4YEJIOBEKA; IMPOIECCOB KU3HEACITEIbHOCTH,
MPOTEKAIIINX B OPraHu3Max pACTCHHM, XUBOTHBIX U
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YeJI0BEKa,
OMOJIOTUIECKHUX IIPOIIECCOB: oOMeHa BEIIICCTB
(Meraboym3m), WHGOPMAIMU W TIPEBPAIICHUS SHEPTHUH,
Opo’xeHUs, aBTOTPO(HOTO W TETEPOTPO(GHOrO THUIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEil03a,
raMmeTroreHesa, ASMOpHOreHe3a, IOCTAMOPUOHATIHLHOTO
pa3BUTHS, Pa3MHOKEHUsS, WHJIUBHIYaTHbHOTO Pa3BHTHS
opranu3Ma (OHTOTCHE3a), B3aWMOJICHCTBHS  T'CHOB,
reTepo3uca; JACUCTBUH  HMCKYCCTBEHHOTO  OTOOpa,
CTAaOMIM3UPYIONIETO, JBIKYIIETO H  Pa3phIBAIOICTO
€CTECTBCHHOTO oTbopa; QJIIOTTATPHYECKOTO "
CUMTIATPUUIECKOTO BHJI000pa30BaHNS; BITUSTHUS
JBUKYIIMX CUJ 3BOJIONUU Ha TeHO(OH[ MOMYJISIUY;
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpelne OOuTaHus,
yepeJOBaHMsl HaMpaBlICHUM 3BOJIOLUH; KPyroBOpoTa
BELIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX;

- npuoOpecTd OMBIT MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4yHOTO TIO3HAHUS, HCIOJIb3YeMbIX B OHOJIOTHU:
HAOMIOJICHUS] M OMUCAHUS JKUBBIX CHCTEM, MPOIIECCOB U
SBJICHUN; OpraHu3alid U TPOBEACHUS OHOJIOTHYECKOTO
OKCIIEPUMEHTa,  BBIIBIKEHHUS  THIOTE3,  BBIABIATH
3aBHUCHMOCTH MEXIYy HCCIEIyeMbIMU BEIHYMHAMH,
OOBSACHATH IMOJIyYEHHBIE PE3YyNbTaThl U (POPMYIHPOBATH
BBIBOJIbI C UCIIOJIL30BAHUEM HAYYHBIX TIOHATUN, TEOPUI U
3aKOHOB;

- chopMUpOBaTh YMEHHUS BBIJIENATH CYIIECTBEHHBIE
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INpU3HAKU BHUPYCOB, KIETOK IIPOKAPHOT U DYKAPUOT;
OJTHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OpFaHI/I3MOB, BUIOB,
OMOTEOIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH MPOIECCOB
oOMEHa BEIICCTB W MPEBPALICHUS JHEPTHH B KICTKE,
doTocHHTE3a, IUIACTHYECKOTO W DHEPreTHUYECKOTO
oOMeHa, XEMOCHHTE3a, MHTO3a, Melio3a,
OTUTOIOTBOPEHHUS, pa3BUTHS u Pa3MHOKEHUS,
WHJUBUIyaJIbHOTO Pa3BUTHSA OpraHu3ma (OHTOTEHE3a),
OOpbOBI 32 CYIIECTBOBAHHWE, €CTECTBEHHOTO OTOOpa,
BHJI000Pa30BaHUs, MPHUCIIOCOOICHHOCTH OPTaHU3MOB K
cpe;le 06I/ITaHI/I$[, BIIUAHHUA KOMIIOHCHTOB JKOCUCTEM,
aHTpOHOFeHHI)IX I/ISMGHGHI/Iﬁ B DJKOCHUCTECMaAX CBOCﬁ
MECTHOCTH, KpyroBOpoTa BEIISCTB M IpeBpallcHue
sHeprum B onocdepe;

- chopMHUpOBaTh yYMEHHUS TMPUMEHATH IOJYYCHHBIC
3HaHUS JUIsI OOBSCHEHUS] OMOJOTHYECKUX IPOIIECCOB H
SIBJICHUM, JUIA TPHHITHS TPAKTUYCCKUX pEIICHUH B
MOBCEIHEBHOM  KM3HM C  IEIbI0  OOCCICUECHHS
0C30MacHOCTH  CBOEro  370POBbS W 3JI0OPOBBS
OKPY)KAIOIIUX JIFOJICH, COOJIIOJICHUST 3J0pOBOro oOpasa
JKU3HU, HOPM T'PaMOTHOTO IOBEJICHUS B OKpYXKaIOIICH
OPUPOJHOM  cpele;  NMOHMMAaHHE  HEOOXOIMMOCTH
MCII0JIb30BaHUS JOCTHIKCHHI COBPEMEHHON OHMOJIOTHH U

OMOTEXHOIOT U JJIA palOHAaJILHOTO
MpUupoaOII0JIb30BAHN, YMCHUC HCIIOJIB30BATb
COOTBCTCTBYIOIIHC APTYMCHTHI, OunoJI0 T'HYCCKYIO
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TEPMHUHOJIOTHIO W CHMBOJIMKY JUISI JIOKa3aTelbCTBA
pPOJICTBA OPTaHM3MOB Pa3HBIX CHCTEMATHYCCKHX TPYIIIL;
B3aMIMOCBSI3U OPTaHW3MOB U CpE/bl OOMTAHUS, CIUHCTBA
YEJIOBEUYECKUX pac; HEOOXOAMMOCTH 3JI0pOBOTO oOpasza
JKU3HH, COXPaHEHUs Pa3sHOOOpasvs BUIOB U DKOCHCTEM,
KaK  YCJIOBHSI  COCYIISCTBOBAaHHSI  NPUPOIBI U
YeJIOBEUECTBA,

- chOpMHPOBATH YMEHUS peliaTh OMOJOTHUECKHE 3a1a9H,
COCTaBIIATh TCHOTHUITMYECKHE CXEMBI CKPCIIUBAHUS IS
pa3HBIX TUIIOB HACJICOBAHHS MPH3HAKOB y OPTaHU3MOB,
COCTaBIIATh CXEMBI TIEpEHOCA BEIIECTB W DHEPTHH B
9KOCUCTeMax ([T MUTAHMSI, TTUIICBBIC CETH), BBISABIIATH
MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX]y HCCIIETyeMbIMU
OMOJIOTHYECKUMH 00bEKTaMHU, MPOLIECCAMU U SBICHUSIMU;
JIeNIaTh BBIBOJIBI U MPOTHO3bI HA OCHOBAHUM IMOJIyYE€HHBIX

pE3yJabTaTOB;
- chopmupoBaTh YMEHHSI KPUTHYECKH OIEHUBATh
uH(pOpPMaLIHIO OHMOJIOTHMYECKOTO COoJIepKaHUs,

BKJIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUSA U3 Pa3IUYHBIX
HCTOYHUKOB (CpeAcTBa MaccoBOM MH(OPMALINU, HAYYHO-
MOMYJISIPHbIE MaTEpUalbl); HHTEPIPETUPOBATH ITUUECKUE
ACTMEeKThl COBPEMEHHBIX HCCIENOBaHUI B OuoJoruwy,
MEAUIIMHE, OMOTEXHOJIOTHH; pACCMATPUBATh TII00ANIbHbBIE
9KOJIOTHYECKUe poOsIeMbI COBPEMEHHOCTH,
dbopMUpOBaTH MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3ULIMIO, YMEHUE OIIEHMBAaTh ATHUYECKUE AaCIHEKThI
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COBPEMEHHBIX HCCJICIOBAaHUN B 00JaCTH OMOTEXHOJIOTUU

u TeHETUYECKUX TEXHOJIOT U (K1OHUpOBaHUE,
UCKYCCTBEHHOE OILIOJIOTBOPEHHE, HampaBJIeHHOE
U3MEHEHHEe TeHOMa W CO3JaHhe  TPAHCTEHHBIX
OpraHu3MOB);

- chopmMupoBaTh yMEHHsS CO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE W  YCTHBIE COOOIICHHS Ha OCHOBE
OMOJIOTHYECKOM uHdopmaruu u3 HECKOJIbKUX
HCTOYHHUKOB, TPaMOTHO HCII0JIb30BaThb HOHATUHHBIN
amnmapaT OMoJIoTHu;

- YMETH BBIIBUT'AaTh TUIIOTE3HI, IMPOBEPATH nux

9KCIIEPUMEHTAJIbHBIMU CpEJICTBaMU, (QOpMYNIUpYs Ielb
WCCJICIOBAHMS, aHAJIM3UPOBATH MMOJYYCHHBIC PE3YJIbTaThl
U JIeJ1aTh BBIBOJIBI;

- NpPUHUMATh YYacTHE B HAYYHO-HCCIICIOBATECIIbCKON
pabote 1O MeIUIIMHE,
MPOBOJAMMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB M

OHOJIOTHH, DKOJOTHMH |

nyOJIMYHO TPEJCTaBISTh MOJYyYEHHbIE PE3yJbTaThl Ha
YUEHUYECKUX KOH(EPEeHIHUSIX Pa3HOTO YPOBHS;

OK 02. Ucmonp30BaTh
COBPEMEHHBIC
CpeJIcTBa IMOKCKa,
aHanuza u
WHTEpIpETAIIIU
uHpOpMalUU U

MH(pOpMaIMOHHbIE

B o6nactu OCHHOCTHU HAYYHOI'O IMO3HAHM:

- C(I)OpMI/IpOBaHHOCTb MUPOBO33pCHHA, COOTBCTCTBYIOIICTO
COBPEMCHHOMY YPOBHIO Ppa3BHUTUA HAYKHU U 061H€CTB€HHOI>1
Auaiaore KyJIbTYD,
CBOC€TO MECTa B

IIPpaKTHUKHU,
CHOCO6CTByIOH_ICFO

OCHOBAHHOTO Ha
OCO3HAHHUIO
MOJIUKYJABTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOW KYJIbTYpPBI

- copmMupoBaTh
nHpopMaIuio

YMCHHUA  KPUTHUYCCKH  OLICHUBATH

OMOJIOTHYECKOTO COJIepKaHUS,
BKJIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUSA U3 Pa3IUYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOM MH(OPMALINU, HAYIHO-
MOMYJISIPHBIE MaTepUabl); HHTEPIPETUPOBATH ITUYECKHE
ACTMEeKThl COBPEMEHHBIX HCCIIEeOBaHUI B OuoOJIOTHUH,

MCIUIINHC, 6I/IOT6XHOJ'IOFI/II/I;

AHITOO
«AKaJTeMAYECKHAI
KOJLTIEIK»

PaGouast mporpamma o gucnuiumae «buomorusny
CrnennanbHocTh 25.02.08 Dkcmutyaranus 6eClIMIOTHBIX aBUAIIMOHHBIX CUCTEM
CocraButenu: Kopoukosa 11.10.




TEXHOJIOTUU JIJIs KaK Cpe/ICTBa B3aWMOJCWUCTBUSI MEXK]Y JIIOJAbMU U IO3HAHUS | - MUHTEPIPETUPOBATH ITHUYECKUE ACIEKTHl COBPEMEHHBIX
BBINIOJIHEHUS 3a7a4 MUpa; UCCIJIEIOBaHUI B OMOJIOTHMH, MEAULIMHE, OMOTEXHOJIOTUH;
npoheccHoHaTbHON - OCO3HAaHHUE LIEHHOCTH HAay4yHOH MAEATEIbHOCTH, FOTOBHOCTb | pacCMAaTpUBaTh IJI0OAIbHBIE 3KOJOIMYECKHUE MPOOIEMbI
NeSITEIbHOCTH OCYILIECTBIISATh IIPOEKTHYIO u HCCIIEIOBATENLCKYIO | COBPEMEHHOCTH, (POPMHUPOBATH O OTHOIIECHUIO K HUM
JeSITeIbHOCTh MHJIMBUYaJIbHO U B TPYIIIE; COOCTBEHHYIO MO3MLIMI0, YMEHUE OLIEHUBATh 3TUYECKHE
OBnazneHue yHUBEpPCAIbHBIMU YY€OHBIMM IO3HABATEJIbHBIMH | ACHIEKThl COBPEMEHHBIX HCCIEIOBaHMNH B  00JIacTH
NeUCTBUSAMU: OMOTEXHOJIOTUU u T€HETUYECKUX TEXHOJIOTUI
B) pabota ¢ uHpopmanuei: (KIIOHUpPOBAaHME,  MCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
- BJIQJIETh HaBBIKAMH MOJIy4YeHUS] HHPOPMAIMU U3 UCTOYHUKOB | HAIIPABJIEGHHOE  W3MEHEHHWE TIeHOMa U CO3/laHue
pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYHIECTBJISITH IIOUCK, | TPAHCT€HHBIX OPraHU3MOB);
aHaJIM3, CHUCTEMATH3alMI0 M MHTEpHpeTanuio HHpopManuu | - chopMUpPOBATh YMEHMSI CO3JaBaTh COOCTBEHHBIE
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS; NUCbMEHHbIE M  YCTHbIE COOOIIEHHs] Ha OCHOBE
- CO34aBaTh TEKCThl B pa3IMuYHBIX (opMaTax € Yy4eToM | OMOJIOTHYECKOH uHpopMaLun u3 HECKOJIBKUX
Ha3zHaueHus MH(pOpMAlMM M IEeJeBOW ayIUTOpPHM, BBIOMpas | MICTOYHUKOB, TI'PAMOTHO HCIOJb30BATh MOHATHHHBINA
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3aLUN; anmapar 61oI0run
- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh MH(pOpMAILUHU, €€
COOTBETCTBHUE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMAM;
- HCII0JIb30BATh CpeacTBa MH(POPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX TE€XHOJOTMH B PELICHHM KOTHUTUBHBIX,
KOMMYHHMKaTUBHBIX M OpPraHM3alMOHHBIX  3a7ad  C
coOuIt0IeHrEM TpeOoBaHUI SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUI'MEHBI, PecypcocOepeKeHHsl, MPaBOBbIX M
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOH 0€30MacCHOCTH;
- BJI/IETh HAaBbIKAMM PACIO3HABAHUSA U 3aIIMTHI UH(DOpPMALUH,
MH(pOPMAIIMOHHOHN 0€30MacCHOCTH JINYHOCTH
AHIIOO Paboyvast mporpamma 1o aucuuIuinHe «bronorusy

«AKaJTeMAYECKHAI
KOJLTIEIK»

CrnennanbHocTh 25.02.08 Dkcmutyaranus 6eClIMIOTHBIX aBUAIIMOHHBIX CUCTEM
CocraButenu: Kopoukosa 11.10.




OK 04. D¢d¢exTBHO | - TOTOBHOCTH K CAaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH U | - cHOpMUpOBaTH yMEHHS CO37aBaTh COOCTBEHHBIC
B3aUMO/ICIICTBOBATh U | CAMOOIIPEAEIECHUIO; NUCHbMEHHBIE W  YCTHBIE COOOIICHHS Ha OCHOBE
pabortath B | -OBJIaJIEHUE HaBbIKaMU y4eOHO-UCCIIEeI0BATENBCKOM, | OMOIOTrHYeCcKOn uH(pOpMaITIN u3 HECKOJIbKUX
KOJUIEKTUBE U | IPOEKTHOM U COLIMAJILHON €S TENIbHOCTH; UCTOYHUKOB, TPAMOTHO HCIIOJIb30BAaTh IOHATHUHHBIN
KOMaH/Ie OBnanenue YHHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU | armapar OMoJIOTUH;
JNEHCTBUSIMU: - yMeTb BBIJIBUTaTh THUINOTE3bl, TMPOBEPSATH  UX
0) coBMeCTHasl 1€ TEIbHOCTb! AKCIEPUMEHTAIbHBIMU CPEACTBAMH, (POPMYIUPYS IElb
- MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHJHON U | UCCIENOBaHUS, aHAJIM3UPOBATh MOJIYYEHHbIE PE3YIbTaThl
WHJIMBUIYATBHOW paObOTHI; U JIeTIaTh BBIBOJIBI;
- MIPUHUMATH LeH COBMECTHOM NESITEbHOCTH, | - TMPUHUMATh y4acTHE€ B HAay4YHO-HCCIIEOBATEIbCKOMN
OpraHM30BBIBATH U KOOPAMHUPOBATH JEeHCTBUS 1O ee | paboTe 1O  OHOJOTMH, OJKOJOTUHM U  MEAUIIMHE,
JOCTHUKEHHIO: COCTABIIATH IUIaH JEHCTBUM, paclpeesaTh poJid | MPOBOJUMOM Ha 0a3e IWIKOJbHBIX HAyYHBIX OOIIECTB U
C YYeTOM MHEHUH YYaCTHHUKOB OOCYXJaTh pe3yNbTaThl | MyOIMYHO MPEICTaBIATh MOJYyYCHHBIE pE3yNbTaThl Ha
COBMECTHOM paboThI; YUEHUYECKUX KOH(EPEHIHUSIX Pa3HOTO YPOBHS
- KOOPAMHUPOBATb U BBHIMOJHATH pabOTy B  YCIOBHUAX
peanbHOro, BUPTYAJILHOTO u KOMOMHHUPOBAHHOTO
B3aUMO/JICHCTBUS;
- OCYILECTBJISITh INO3UTUBHOE CTPATETMYECKOE IMOBEACHHE B
pa3IMYHBIX  CUTyalUsX,  [pOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBnaieHue yHUBEPCAIIbHBIMU PETYJISITUBHBIMU JICHCTBUSIMU:
T') IPUHATHE ce0s U IPYTUX JIIOICH:
- OpUHUMAaTh MOTHBBI M ApPryMEHTHl JPYIMX JIIOJEH Mpu
aHaJIN3€ PEe3yJIbTATOB JIEATEIIbHOCTH;
- MPU3HABATh CBOE MPaABO M MPaBO APYTUX JIOJCH Ha OMIHOKH;
- pa3BHUBATh CHOCOOHOCTh MOHUMATh MHUP C MO3ULMU JPYroro
AHIIOO Paboyvast mporpamma 1o aucuuIuinHe «bronorusy

«AKaJTeMAYECKHAI
KOJLTIEIK»

CrnennanbHocTh 25.02.08 Dkcmutyaranus 6eClIMIOTHBIX aBUAIIMOHHBIX CUCTEM
CocraButenu: Kopoukosa 11.10.




YCJI0BCKa

OK 07.
CopeiicTBoBaTh
COXpaHEHHUIO
OKpYKaroIlen Cpebl,
pecypcocOepekeHunIo,
MPUMEHSTH 3HaHUSI 00
M3MEHEHHUH KJIMMAaTa,

B oGacTi 3K0JIOTH4eCcKOro BOCIIUTAHHUS:

- chopMHPOBAHHOCTH JKOJIOTUYECKON KYyJIbTYpPbI, TIOHUMAHUE
BIIMSIHUS COLIMAIIBHO-DKOHOMMYECKHUX ITPOLECCOB HA COCTOSIHUE
MPUPOJHON U COLMAIBbHON CpE/Ibl, OCO3HAHUE TIJI00ATBLHOTO
XapakTepa dKOJIOTHYECKHX MPoOIeM;

- IUIAHUPOBAHHME U OCYILECTBIICHHE JIEHCTBUHN B OKPYKAIOLIEH
Cpele Ha OCHOBE 3HAHUS LEJIed YCTOWYMBOIO pa3BUTHUSA

- BJAJETh CHUCTEMOI 3HAHWH 00 OCHOBHBIX METOIAX
HAay4YHOTO TO3HAHUS, MCIOJB3YEMBIX B OHOJIOTHUYECKHX

HNCCIICOOBaAHUAX JKHUBBIX 00BEKTOB n OKOCUCTEM
(omucanuwe, wu3MepeHue, TMPOBEACHUE HAOIIOJICHUN);
croco0amMM  BBISIBJIEHUS | OLCHKU aHTPOIOICHHBIX

W3MEHEHUH B MIPUPOJIE;
- YMETh BBISIBIATh OTJIMYMUTENbHBIE TMPU3HAKK >KHBBIX

KOJIJIEIK»

CocraButenu: Kopoukosa 11.10.

MPUHITUTIBI JeJIOBEUYCCTBA; CHUCTEM, B TOM 4YHCJEe TpuOOB, PACTCHHH, XUBOTHBIX H
OEpeKITUBOTO AKTUBHOE  HEMPHUSATHE  JCUCTBHM, TPHHOCIIIUX  BPEI | YeTOBEKa; MPUCTIOCOOICHHOCTh BUIOB K Cpeie OONTaHMS,
IIPOU3BO/ICTBA, OKpYXarollen cpese; abMOTHYECKNX U OMOTHYECKUX KOMIIOHEHTOB HKOCHUCTEM,
3¢hHEeKTUBHO - YMEHHE TPOTHO3UPOBATH HEOJIArONPUATHBIC DKOJIOTHYECKUE | B3AMMOCBSI3EH OpraHu3MOB B co00IIeCTBax,
IEUCTBOBATEL B MOCJIEICTBUS MPEANPUHUMAEMbBIX IEUCTBUI, MPENOTBpallaTh | aHTPONIOTEHHBIX HW3MEHEHHH B 9JKOCHUCTEMax CBOEH
Ype3BhIYANHBIX HX; MECTHOCTH;
CUTYalUsIX - paclIMpeHue  OmNbITa  JEATEIBHOCTH  DKOJIOTMYECKOW | -  yMETh  BBIACHATH  CYIIECTBEHHBIE  MPHU3HAKHU
HaMnpaBJIEHHOCTH; OHOJIOTHYECKUX MPOIECCOB: obMeHa BEIIECTB
- OBJIQJICHME  HaBBIKAMH  y4eOHO-HCCIIeIOBATEIbCKOM, | (MeTabomm3M), WH(OpPMAIMU W TPEBpAIICHUS SHEPTUH,
MPOEKTHOM U COI[MAJILHOM JEATEIbHOCTH OpoJkeHus, aBTOTPOPHOTO U TeTEPOTPOGHOrO0 THUIIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEi03a,
raMeToreHesa, ASMOpHOreHe3a, IOCTAMOPHUOHAIBLHOTO
pa3BUTHUs, Pa3MHOXKEHUS, WHAUBUIYaJbHOIO pa3BUTHUS
opraHn3mMa (OHTOTE€HE3a), B3aWMMOJICHCTBHS  TCHOB,
reTepo3uca;  JEHCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOWIM3UPYIOLIETO, JABIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTbopa; AJUIONIATPUYECKOTO u
AHIIOO Paboyvast mporpamma 1o aucuuIuinHe «bronorusy
«AKaJeMUYeCKUI CrnennanbHocTh 25.02.08 Dkcmutyaranus 6eClIMIOTHBIX aBUAIIMOHHBIX CUCTEM




CUMIIATPUYECKOTO BUJI000pa30BaHus; BIIUSTHUS
JBUKYIIMX CUJ 3BOJIONUU Ha TeHO(OH] MOMYJISIUY;
PUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpejle OOWTaHus,
yepeJoBaHUsl HalpaBJICHUM 3BOJIOLUUH; KPyroBOpoTa
BELIECTB U NMOTOKA SHEPTUU B 3KOCHUCTEMAX

K 4.3
Ocy1iecTBIATH
BEJICHUE
IKCIUTyaTaI[MOHHO-
TEXHUUECKOUN

AOKYMCHTAaIUU

YMmeTsh: OpraHu30BBIBAaTh HW OCYHICCTBJIATHL BCACHUC
BKCHJ'IyaTaHI/IOHHO-TGXHH'—ICCKOﬁ JOKYMCHTAaIUH

AHITIOO Paboyvast mporpamma 1o aucuuIuinHe «bronorusy
«AKaJeMUYeCKUI CrnennanbHocTh 25.02.08 Dkcmutyaranus 6eClIMIOTHBIX aBUAIIMOHHBIX CUCTEM
KOJUTEK Cocrasutemn: Kopoukosa 11.10.




JIMYHOCTHBIE pe3yJabTaTbl

Koa aMmyHOCTHBIX

peajn3aluy NPOrpaMMbl BOCIIUTAHUS pe3yJIbTaToB
(Oeckpunmopbwi) peaau3zanuun
NpOrpaMmbl
BOCIIMTAHUS
CoOmromaronuii ¥ MPOMAraHAWPYIONIMK  MpaBWiIa  3I0POBOTO U
Oe3omacHOr0 Oo0paza JKM3HH, CIOPTa; MPEAYNPeXIAoNHA 100
MIPEOJIOJICBAIOIINI 3aBUCUMOCTH OT QJIKOTOJIs, Tabaka, TMCHUXOAKTUBHBIX JIP 9
BCIICCTB, Aa3apTHBIX HUIPp U TI. COXpaHSIIOHII/Iﬁ TICUXOJIOTUICCKYIO
YCTOI\/JI‘-II/IBOCTB B CUTYaTUBHO CJIOKHBIX HJIM CTPEMHUTCIBHO MCHAIOIIUXCA
CUTyalusx.
3a0oTamuiics O 3alluTe OKpYXKalolled cpeabl, COOCTBEHHOM U UyXKOU P 10

0€30I1aCHOCTH, B TOM 4HCJIe IU(PPOBOIL.




1.5 Pexomenayemoe KOJIMYECTBO 4YacOB HAa OCBOeHHMEe IPOrpaMMbl 0011e00pa3oBaTebHOI
Y4eOHOM JUCIUIIIHHBI:

O6wem oOpazoBarenbHO porpammsl —50 4acoB, B TOM YHCIIE:
e 00s13aTenbHON yueOHOW HArpy3KH 00ydaromerocs ¢ npermoaaBarenem — 484acos;
® IPOMEXKYTOUHAs aTTeCTalus — 2 4acoB.



2.COAEPKAHUE YYEBHOI'O NIPEJIMETA

2.1 OBBEM YYEBFHOI'O TIPEJIMETA U BUJIbl YYEBHOM PABOTHI

Bup yyeOHol padoThI O0beMm B yacax
O06bem 00pa3oBaTeIbHOM NMPOrPaMMbl Y4eOHOT0 NpeMeTa 50

B T.4.

OcHoOBHOE cofep:kaHne 48

B T. 4.

TEOpEeTHYECKOEe 00yUueHne 16
npakTH4YecKue paboThl 32
IIpome:xyTouHast arTecTauus aug 3ader 2




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUNIIJIUHDBI

Xapakrepucruka | @opmupyemsbie
HanMenoBamHme Coaepikanue y4eOHOro Marepuaja (0CHOBHOe M NpogeccHnoHaIbHO- O6bem | BHIOB -
OpPUEHTHPOBAHHOE), JIA00OpATOPHbIe W NPAKTHYECKHE 3aHATHS,
pa3iesioB U TeM IPHKIAHOH MOTY.Th (TIPH HA A M) YacoB | IeITEJILHOCTH JIMYHOCTHBIE
pe3yJbTaThl
1 2 3 4
OcHOBHoOe€ coJiep;kaHue
Paznea 1. 12 OK1
Kaerka —
CTPYKTYPHO-
(pyHkunoHaNBbH
asi eIMHNIA
Tema 1.1 | Conepxkanmne yueOHOro MaTepuaJjia 2 PaGora ¢ kon- | OK2
Buosoruss kak | CoBpeMeHHbIE OTpaciau OuoNorudyecKkux 3HaHui. CBs3b OMOJOTHU C cnexkToMm Jekuuu | JIP9-10
Hayka. OOmas | JpyruMu HaykKaMu: Ouoxumusi, 6uousnka, XapakTepucTuka |OMOHHKA,
XapakTepucTukK | reHoreorpagus u ap. Pomp um Mecto Ouonorun B (QOpMHUPOBAHUU
a JKU3HU COBPEMEHHOM HAyYHOU! KapTUHBI MHPA.
IIpakTuyeckas padora Nel VYpoBHM OpraHu3anuy >KMBOM Marepuu. | 2
OO01as xapakTepuCcTUKA )KU3HU, CBOMCTBA )KUBBIX CUCTEM. X UMUYECKHI
COCTaB KJIETOK
Tema 1.2. | Conepxanue yueOHOro MaTepuaJjia 2 PaGora ¢ kon- | OK1, OK2, OK4
CTpykTypHO- Knerounas teopus (T. IlIBann, M. Hlneiinen, P. BupxoB). OcHoBHbIE cnektom Jekuuu | JIP9-10
(GYHKIMOHAIBH | IOJIOXKEHUS COBPEMEHHOM KJIETOYHOM Teopuu. THMbl KIETOYHOM
asi OpraHu3anus | OpraHu3aLuu: MPOKAPUOTUYECKUI u JyKapUOTUYECKHIH.
KJIETOK OAHOKIIETOUYHBIE M MHOTOKJETOYHble  opraHu3mbl.  CTpoeHwue
MpOKapUOTHUECKOH KiIeTkH. CTpOoeHHE SYKapUOTUYECKOM KIETKH.
Heknerounsie Gpopmbl sxu3HN (BUPYCHI, OakTeprodari)
IIpakTuueckas pabdora Ne2 BupycHele u  0OakrepuaibHbIe | 2 Pemenne 3apanmii | OK1, OK2, OK4
3a0oneBanus. OOIIMe NPUHIUIBI HCIOJB30BAHUS JIEKAPCTBEHHBIX no teme y4deonoro | JIP9-10

BCIICCTB. OcobeHHOCTH MMPUMCHCHU aHTHOMOTHKOB. Hpe,[[CTaBJ'ICHI/IC
YCTHBIX COO6H.[€HHI>1 C Hpe3eHTaHHeﬁ, MNOATOTOBJICHHBIX II0 IICPCUHIO
HCTOYHUKOB, pPCKOMCHIOBAHHBIX ITPCIIOAaBaATCICM

3aHATHSA




Tema 1.3. Conepxxanue yueOHOro Marepuaja 2 Padora ¢ kon- | OK1, OK2
CTpykKTypHO- Xpomocomuast  Teopuss I. Moprana. CTpoeHHe  XpOMOCOM. cnektom Jekmuu | JIP9-10
(GyHKIHOHAJILH | XPOMOCOMHBIH Ha0Op KJIETOK, TOMOJIOTUYHBIE M HErOMOJIOTHYHBIC
ble (akTOpbI | XPOMOCOMBI, TAaIUIOWAHBIA W AWIUIOWAHBI Habop. HyknenHoBwie
nacaeacreennoc | kucnotel: JJHK, PHK, HaxoxeHue B KJIETKE, MX CTPOCHUE W ()yHKIIHH.
™ Marpuunbsie TpOLECCHl B KIETKE: peIuIMKanus, OMOCHHTEe3 Oerka,
penapauus. ['eHeTnyecKuil Ko U ero CBOMCTBa
IpakTuuyeckas padora Ne3 Pemenue 3amau Ha ompeneneHue | 2 Pemenune 3apanmii | OK1, OK2
MOCJIEI0BATEILHOCTH HYKJIEOTHUIOB, aMUHOKUCIIOT B HOPME U B Cllydae no teme yueoHoro | JIP9-10
M3MEHEHHs NTOCIEeN0BATENbHOCTH HyKieoTn10B JITHK 3aHATHA
OcHOBHoOe coJiep:kaHue
Paznen 2 12 OK1
Crpoenue "
byHkuun
OprasHusma
Tema 2.1 Conep:xxanue yuyeOHOro marepuasa 2 PaGora ¢ kon-| OK2, OK4
Crtpoenue MHoOroKneToYHble OpraHu3Mbl. B3anMOCBS3b OpPraHOB M CHUCTEMBI cnexkToMm Jekuuu | JIP9-10
oprasHuszma OpraHoB B MHOTOKJIETOYHOM OpraHus3me. ['omeocra3 opraHuszma U €ro
MoJJIep>KaHue B POIeCcce KUZHEACSITEIbHOCTH
Tema 2.2. IIpakTnueckas padora Ned @opmbl pa3MHOXKEHUS OPraHU3MOB. | 2 PaGora ¢ kon- | OK2
D opmblI becnosioe u monoBoe pa3smMHOKEeHHE. Buabsl 6ecronoro pa3MHOKCHHS. cnekToMm Jekmuu | JIP9-10
Pa3MHOKeHUs! [TonoBoe pazmuoxkeHue. ['amerorenes y *uBOTHbIX. CriepMaroreHe3 u
OPraHu3MoB ooreHes. CTpoeHue MoyoBbIX Ki1eToK. OmIo0TBOpEHNE
Tema 2.3 Conep:xanue y4yeOHOro MmaTepuaJja 2 PaGora ¢ kon- | OK1, OK2, OK4
3akonomepHocT | OCHOBHBIE MOHSTHUSI T€HETUKH. 3aKOHOMEPHOCTH OOpa30BaHUS TaMeT. cnektom Jekuuu | JIP9-10
" 3akonbpl  I.  Menaens  (MOHOTMOpHIHOE W TOJUTHOPHUIIHOE
HaCJIeI0BAaHUs. | CKpelnuBaHue). BzanmoseiicTBue reHOB
3akoHoMepHocT | MI3MEHYMBOCTh NPU3HAKOB. BHIbl M3MEHUYMBOCTU: HACIIEJICTBEHHAs M
M M3MEHYHUBOCTH | HEHACJEICTBEHHAs. 3aKOH TOMOJIOTMUECKHX PSAJ0B B HACJIEICTBEHHOU
m3menuuBoct (H.M. BaBumog).
IIpakTnyeckas padora NedS MyrannoHHas TEOpUs H3MEHYUBOCTH.
Buapl Myranmii u npuunMHbl MX BO3HUKHOBeHHUs. Kapuorun yenoseka. | 2

HacnenctBennsie 3a0oneBaHusi 4elnoBeKa. | €HHbIE W XPOMOCOMHBIE
00JIE3HU YeJI0OBeKa. boieznn c HacCJIEICTBEHHOH
MPEAPACIIONIOKEHHOCTbIO.  3HAYEHUE MEJMIMHCKONW TE€HETUKH B




MIPEIOTBPAIICHUH H JICYCHUU TeHETUYCCKIX 3a00JIEBAaHUI YEeTIOBEKA

IIpakTuueckas pabGora Ne6Pemenue 3amau  Ha  ompeneneHue
BEPOSATHOCTH BO3HUKHOBEHMs HACJICICTBEHHBIX IPU3HAKOB IIPU MOHO-,
I¥-, TIOJUTHOPUIHOM M aHAJIM3HMPYIOMIEM CKPEIIMBAHUH, COCTaBICHUE
T€HOTUIIMYECKUX CXEM CKPEHIMBAHMS

Pemienue 3aganuii
1Mo TemMe y4eOHOIo
3aAHATHA

OK1, OK2, OK4
JIP9-10

IIpakTnueckas padora Ne/ PemieHue 3agauy Ha ONpENENIEHHUE TUIA
MyTaluyuu Ipu nepeaadyc HaACJICACTBCHHBIX IMPU3HAKOB, COCTABJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIWMBAHUA

Pemenue 3aganmii
Mo TeMe y4eOHOIo
3aAHATHA

OK1, OK2, OK4
JIP9-10

OcHoBHOE CoACpKaHue

Pa3nean 3. OK2, OK4
Teopus
IBOJIIOLINH
Tema 3.1 Conep:xxanue yuyeOHOro marepuaja PaGora ¢ kon-| OK2, OK4
HUcTtopus [Teprie sBomommonnbie koHMenmuu (OK.b. Jlamapk, X.JI. broddon). cnekTom Jekmuu | JIP9-10
IBOJIOIMOHHOTO | DBomtononHas teopus Y. [JapBuna. CuHTETHYECKAs! TEOPHUS SBOTIOLINU
yueHus | U €€ OCHOBHBIC TMOJIOXKEHUA. MUKPOIBOMIONHUS MUKPOIBOJIIOITHSI.

[Tonmynmsammst kak dJIeMEHTapHas €IWHWIIA HBOJIONWU. | eHeTHUecKue

OCHOBBI ABOJIIOLINH. DneMeHTapHbIe dakTopbl  3BOJIOLUMU.

EcrectBenHblli 0TOOp — HampaBisiomui  (HakTop  ABOJIOIHUU.

BunooOpa3oBanue Kak pe3yslbTaT MUKPOIBOJIOIUT
Tema 3.2 IIpakTuyeckas padora Ne§ PaGora ¢ kon- | OK2, OK4
MakpodBoawiuu | Makpospontouus. @opMbl 1 OCHOBHBIE HAIlPaBJICHUS MaKpPO3BOJIIOLIUU cnektom Jekuuu | JIP9-10
s (A.H. CesepuoB). Ilytu poctuxeHuss OHOJOTHYECKOrO Iporpecca.
Bo3nuknoBenue | CoxpaneHue 6uopa3zHooOpasus Ha 3emiie.
u pa3ButHe | ['MnoTe3sl U TEOpUM BO3HUKHOBEHUs XM3HU Ha 3emuie. [losBrneHue
JKA3HH HA 3eMule | IEPBBIX KIETOK M uX HBoionus. | IIpokapuoTsl U 3YKapHOTHI.

[IpoucxoxxaeHrne MHOTOKJIETOYHBIX OPraHu3MoB. Bo3HUKHOBeHHE

OCHOBHBIX [[apPCTB SYKAPUOT
Tema 3.3 IIpakTHyeckne padora Ne9 Pemienne 3agannii | OK2, OK4
IIpoucxoxaenue | AHTPONOJOTUsT — Hayka O 4YesioBeke. CHUCTEMaTHYECKOE MOJIOKEHUE no teme yuyeonoro | JIP9-10
YeJ10BeKa yenoBeka. CXOACTBO U OTJIMUHKS YEJIOBEKA aHTPOIIOTEHE3 C AKUBOTHBIMH. 3aHATHSA

OcHoBHBIC CTaJuHU aHTPOIIOT'CHE3Aa. 3BOJ’II-OI_II/I$I COBPCMCHHOT'O YCJIOBCKA.
YenoBedeckue pacbl U HUX CIAUHCTBO. BpeMH U IIYTH pacCCiiCHUus
YCJIO0BCKa IIO IIIIAHCTC. HpI/ICHOC06J'IeHHOCTB YCJIOBCKa K pa3HbIM
YCJIOBHUSAM CpCAbI

OcHOBHOE coep/KaHue




Paznea 4 10 OK1, OK2
JKoJ10rus
Tema 4.1 IIpakTnueckas padora Nel0 2 Padora ¢ kon- | OK1, OK2, OK7
OkoJoruvyeckue | Cpenbl  OOMTaHUST  OPraHWU3MOB:  BOJHAS, HA3EMHO-BO3[yIIHAS, cnektom Jekmuu | JIP9-10
paxTopsl U | IOYBCHHAS, BHYTPHOPTaHW3MEeHHAS. DU3HKO-XUMUIECKHE 0COOCHHOCTH
cpeabl KU3HU cpea oburtaHus opraHu3MoB. lIpucnocoGieHuss OpraHu3MOB K KU3HH B

pa3Hbix cpexax. llonstue skonormueckoro Qakropa. Kiaccuduranms

skosiorndeckux (akropos. [IpaBuno mmamvyma HO. JIuOwmxa. 3akoH

tonepantHoctu B. lllendopaa
Tema 4.2 IpakTuyeckas padora Nell Dkonornyeckas XxapakTepUCTHKA BUAA U | 2 Pemenue 3aganuii | OK1, OK2, OK7
Honmyasinus MOMYJISILIUH. OKojorMYeckas  HUIIa  BHJA. DKOJIOTHYeCKHe no teme y4deonoro | JIP9-10
coo01ecTBa XapakTepucTuku nomyssinuu. CoolmiecTBa U 3KOCUCTEMBI. buoiieHo3 u 3aHATHSA
IKOCHCTEMBI ero crpykrypa. CBs3M MeXAy OpraHM3MaMHd B  OHOIICHO3E.

CTpyKTypHBIE KOMIIOHEHTBI SKOCHUCTEMBI: IMPOIYIEHTHI, KOHCYMEHTHI,

penyneHTsl. KpyroBopoT BemIeCTB W TOTOK JHEPTHH B IKOCHCTEME.

Tpoduyeckue ypoBHU
Tema 4.3 Conep:xxanue y4yeOHOro marepuasa 2 PaGora ¢ kon- | OK1, OK2, OK7
Buocdepa - | buocepa — xuBas obonouka 3emin. PasButue mnpencraBieHuit o | — cnexkToMm Jekuuu | JIP9-10
rjodaabHasi o6uocthepe B Tpyaax B.M. Bepnanckoro. O6nactu O6mochepst u ee
IKOJIOTHYecKasi | KOMIMOoHeHThl. KuBoe BemecTBO Ouochepsl U ero  (QpyHKIUH.
cucrema. 3aKOHOMEPHOCTH cyliecTBoBaHUs Onochepnl. OcobenHocTu Ouochepsl

KaK rja00aibHON 3KOCUCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoThl BemiecTB H

OuoreoxuMuueckue IUKIbL. [J1006ambHBIE 3KOJOTHYECKHE MPOOIEMBI

COBPEMEHHOCTHU
Tema 4.4 IIpakTnueckass padora Nel2 AHTpONOTeHHbIE BO3JCHCTBUS Ha | 2 Pemenne 3aganmii | OK1, OK2, OK7
Bausinue ouocthepy. 3arps3HeHUs KaK BHUJ AHTPOIOTEHHOTO BO3JCHCTBHS. | — no teme y4deonoro | JIP9-10
AHTPONOTEeHHBIX | AHTPOIIOTEHHBIE BO3JeicTBUS Ha aTtMmocdepy. BosgeiictBus Ha 3aHATHA
¢daxTopoB Ha | rugpochepy. BosgeiictBus  Ha  nmuTocdepy.  AHTPONOTEHHBIE

onocgepy

BO3JEHCTBUS Ha OMOTHUYECKHE COOOIIECTBA




Tema 4.5
Bausinue
COLMAJILHO-
IKO0JIOTMYEeCKHX
(¢pakTopos HA
310pOBbe
yeJioBeKa

Copep:xanue y4eOHOro MaTepuajia

3nm0poBee M ero cocraBisomue. DakTopbl, IMOJOKHUTEIBHO U
OTPULATENBHO BIMSIONIME Ha opraHusMm denoseka. IIpoOnema
TEXHOT'€HHBIX BO3JCHCTBUI Ha 370POBbE YEIIOBEKA (3JIEKTPOMATHUTHBIE
moJisi, ObITOBas XUMHS, H30BITOUYHBIC IIYMBI, pajuanys W T.IL.).
Apnanranys opraHu3Ma 4eloBeKa K (DaKTOpaM OKpYKaromieil cpessl.
[Mpuntmner  GopMupoBaHHS — 310pOBBhECOEPETAIONIETO  TTOBEACHUSI.
dusnyueckass aKTHBHOCTH H 3A0POBLE. brnoxumpndeckue acmeKTH
palOHaJIbHOTI'O MUTAHWUA

Padora ¢ KoOH-
CIIEKTOM JIEKI[UU

OK2, OK4, OK7
JIP9-10

OcHoBHOE€ CoA€EpiKaHue

Pazgen 5 OK1, OK2 IIK 4.3
buosorus B
KU3HH
Tema 5.1 IIpakTuyeckas padora Nel3 PaGora ¢ kon- | OK1, OK2, OK4
buorexHosiorun | BUOTEXHOJOTUS KaK Hayka W MPOW3BOACTBO. OCHOBHBIE HaIpPaBJICHUS cnekTom Jekmun | JIP9-10
B JKH3HHM | COBPEMEHHOW OmoTexHoNoruu. Metoasl OuotexHosoruu. OOBEKTHI IIK 4.3
KaXKI0T0 OMOTEXHOJOTMH. OJTUKAa OHOTEXHOJOTMYECKUX U  TeHETUYECKUX
SKCIEPUMEHTOB.
[IpaBuna moucka W aHamu3a OWOIKOJIOTHYECKON HMHGPOPMAIMK U3
pa3IMYHbIX MCTOYHUKOB (Hay4yHas W ydeOHO-HaydHas JuTeparypa,
cpencTBa MaccoBoi mHpopMarmu, cetb UHTepHET U Apyrue)
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coOJepxkaHue (copep:KaHue
MPUKJIATHOTO MOJTYJIfA)
IIpakTnueckas paGora Nel4 Keiicel Ha aHanu3 uHGOPMALUU O Pemenne 3aganmii | OK1, OK2, OK4
Hay4yHBIX JIOCTHDKEHHUSX B O0JIaCTU TEHETHYECKUX TEXHOJIOTHUH, no reme ydeonoro | JIP 10
KJIETOYHOM WHXXEHEpUH, MUIIEBBIX OHOTEXHOJOTrWil. 3amuTa Keiica: 3aHATHSA IIK 4.3.
MpPE/ICTAaBICHUE PE3YJIbTATOB pEUICHHUs] KEHCOB {BBICTYILUIEHHE C
MIPE3CHTAIINCH )
Tema 5.2. IIpakTnueckass paGora NelS DTuueckue acmekTbl Pa3BUTHUS Pemenune 3aganmnii | OK1, OK2, OK4
ConuajabHoO- OMOTEXHOJIOTHI U MPUMEHEHNE UX B JKU3HH YEJIOBEKa, MOUCK U aHallu3 no teme yudeonoro | JIP9
ITHYECKHE nH(OPMALIUK U3 PA3TMYHBIX WCTOYHUKOB (HaydyHas U y4eOHO-HaydHas 3aHATHSA IIK 4.3
acleKThbl TuTepaTypa, CpeAcTBa MacCOBOW OMOTEXHOJOTHH HH(pOpPMAIUH, CETh
ouoTexHoJioruii | MIHTepHeT U Apyrue)

Keiicel Ha aHanu3 uHopManuu 00 ITHUYECKMX AacleKTax pa3BUTHS
O61OTEeXHOJIOruH (10 rpymnmnam)




IIpodeccuonaIbHO-OPUEHTUPOBAHHOE COJIep:KaHUe (CoaeprKaHue
NPHUHKJIATHOT0 MOAYJIA)

Tema 5.3. IIpakTnyeckass padora Nel6 PasButme OworexHonormii ¢ | 2 Pemenue 3aganmii | OK1, OK2, OK4
buorexHo/I0OrMM | TPUMEHEHUEM TEXHUYECKUX CHCTEM (OuomHxKEHEPHS, no reme yuyeonoro | JIP 9
U TexHHuyeckue | OnonHpopmaTnka, OMOHMKA) M HMX NPUMEHEHHE B JXU3HH YeEJOBEKa, 3aHATHSA IIK 4.3
CHCTEeMBbI MIOUCK U aHalu3 MH(GOpPMalUU U3 Pa3IMYHBIX HUCTOYHUKOB (HaydHas U

yueOHO-Hay4dHas JHUTepaTypa, CpelICTBa MacCOBOW WHQPOpPMAIUH, CETh

Wutepuer u apyrue)

Keiicbl Ha ananmu3 wuHbOpMaNuMU O pa3BUTUM OHUOTEXHOJIOTHH C

MIPUMEHEHHEM TEXHUYECKUX CUCTEM (TI0 Tpymnam)
IIpoMe:xxyTOYHAs aTTecTAllUs 0 AUCHHILIMHE (1M PepeHIMPOBAHHBIH 3a4eT) 2
Bcero: 50




3. YCJIOBUS PEAJIM3AIIAU PABOYEM ITPOT PAMMBI
OBIIEOBPA30BATEJIbHON YYEFHOU JUCHUILJINHBI

3.1. TpedoBaHUsI K MUHHUMAJbHOMY MaTepHaJIbHO-TeXHHYECKOMY 00ecTiedeHH 0
Peasu3zanmsi mnporpaMMbl JMCHUTILUIMHBI TPeOyeT HAJTHYHS:
YyebHoro kabuuera

buomorumn
Ob6opynoBanue yueOHOTO KaOMHETA:
1. - HarJISTHBIC TIOCOOUS (KOMILUIEKTHI Y4eOHBIX TaOJIHII, TIAKaTOB),

Texnuueckue cpeacTsa 00y4eHUs:

1. KOMIIBIOTEP C YCTPOHUCTBAMH BOCTIPOM3BEICHHS 3BYKa
2 MIPUHTED,

3. MYJIBTUMEANA-TIPOEKTOP C SKPAHOM

4 MYJIbTUMEANIHAS JOCKa,

3.2. UudopmanuonHoe odecneyenue 00yueHus

3.2.1. OcHOBHbBIE HCTOYHUKH

1. buosorus. 10, 11 kmace. [Taceunux B.B., Kamenckuii A.A., Pyorios A.M. u npyrue /Ilox pen.
[Taceunuka B.B. — Mocksa: Jlpoda, 2021

2. buosorus: yueOHUK M MPAKTHUKYM JJIsi cpefHero npodeccuoHaibHoro odpasosanus / B. H.
SpeiruH [u ap.]; non pexakuueit B. H. Speiruaa. — 2-e n3n. — Mocksa: U3natensctBo HOpaiir,
2020.

3.2.2. JlonoJHUTEIbHbI€ HCTOYHUKH

1. Bansguckuii, C. U. EcrecTBO3HaHME: y4COHUK U IPAKTUKYM ISl CPETHETO
npodeccuonanbpHoro oopazosanus / C. Y. Bamsackuit. — Mocka: M3narensctBo FOpaiit, 2020.
2. T'openos, A. A. EcrecTBo3HaHue: yaeOHOE TOCOOME IJIsT CPETHETO

npodeccuoHanbHOro o0pazoBanus / A. A. I'openoB. — 4-e u3g., nepepad. u gomn. — Mockaa:
N3patensctBO FOpaiit, 2020

3.2.3. UuTepHeT-pecypchbl

1. www. krugosvet.ru /yauBepcanbHas sHuukiionenus «Kpyrocser»/

. http:// sciteclibrary.ru /HayuyHo-TeXHMUECKass OMOINOTEKA/

. Www.auditorium.ru /6ubaunoreka uHCTUTYTa «OTKPHITOE 0OLIECTBOY/

. Www. interneturok. ru («Bumeoypoku 1o mpeaMeram mKOJbHON TPOrpaMMbD» ).

. www.alhimikov.net (OOpa3oBaTenbHBIN CAalT JJI MKOJILHUKOB).

. www. biology. asvu. ru (Bcs 6uonorus. CoBpemeHHasi OM0I0THsl, CTaThH, HOBOCTH,
OnbIMoTEKA).

7. www.window.edu.ru/window (EnnHoe okHO jocTyna K 00pa3oBaTelbHBIM pecypcaM
HNHuTtepHera o 6uosorun).

AN B W



4. KOHTPOHB U OICHKA PE3YyJIbTATOB 0CBOCHUS I[HCIII/IHJII/IHBI
KOHTpOJ'Ib U OICHKA PaACKPLIBAKOTCA 4Ye€pe3 NUCHUIIVIMHAPHBIC pe3yJ/bTaTbl, YCBOCHHLIC 3HAHUA H l'lpPIOﬁpeTeHHbIe CTYACEHTAMU YMCHMUSA,
HalnpaBJICHHLIC HA (bopanOBaHne OﬁHII/IX Hu l'lpO(l)eCCI/IOHaJIbeIX KOMIIeTeH Uit

Oowmas/npodeccnoHabHas KOMIIETEHIUS Paznen/Tema THI OLEeHOYHBIX MEPONIPUATHSA
OK 01. BpiOupars cnocodbl pemenusi 3axau | P 1, Tema 1.2, 1.3 Ha0/K0/1eHue 3a BbINOJTHEHH EM
npogeccuoHaAIbHOM /1eATeIbHOCTH, MTPpUMeHUTeIbHO K | P 2, Temsr 2.1,2.3. MOTHBALMOHHBIX 3alaHuil "
Pa3JM4YHbIM KOHTEKCTAM P 4, Temni 4.1, 4.2, 4.3,4.4, 4.5 NPaKTH4YeCKOii padoThI
P 5, Temn1 5.1, 5.2, 5.3.
OK 02. Ucnoab30BaTh cOBpeMeHHbIE cpeAcTBa noucka, | P 1, Tema 1.1, 1.2, 1.3. Ha0/IK01eHue 3a BbITIOJIHEHHEM
aHaiu3a " uHTepnperanuu  uHpopmauuu u | P2, Temsr 2.1, 2.2, 2.3. MOTHBALMOHHBIX 3alaHuil "
HH(poOpMaLlHOHHBIE TEXHOJOruu /s BbInogaHeHus | P 3, Tems! 3.1, 3.2, 3.3 NPaKTHYeCKOi padoThI
3a1a4 nNpo¢ecCuOHAIbHOM AeATeJbHOCTH P 4, Temni 4.1, 4.2,4.3, 4.4, 4.5.
P S, Temni 5.1, 5.2, 5.3.
OK 04. DdpdexTnBHO B3aumonaeiicteoBarb u padorars | P 2, Temnr 2.1, 2.2, 2.3 Ha0JIl01eHue 3a BbINIOJIHEHHEM
B KOJUIEKTHBE U KOMaH/Ie P 3, Temn! 3.1, 3.2, 3.3 MOTHBAIMOHHBIX 3agaHui "
P 4, Temn1 41, 4.3 NMPaKTHYEeCKOH padoThI
PS5, Tems! 5.1, 5.2, 5.3.
OK 07. CopeiictBoBaTh coxpaHeHMI0 okpy:kawomei | P 1, Tema 1.1 Ha0JII0IeHue 3a BbINOJIHEHH EeM
cpeabl, pecypcocOepexxeHnio, npuMeHaTs, 3HaHusi 00 | P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5 MOTHBAIMOHHBIX 3agaHui "
U3MEHEHNM KJIMMATa, TMPUHOUNBI 0epe:KIUBOro NPaKTHYeCKOH padoThI
NMPOU3BOJCTBA, 3¢ derTUBHO JAefCcTBOBATH B
Ype3BbIYAWHBIX CHTYAMAX
IIK 4.3 OcywmecTBiasiTb BeleHHe IJKCIIyaTanuoHHO- | P 5, Temsl 5.1, 5.3 HAOJI0AeHHNEe 3a BBINOJIHEHUEM
TeXHUYECKOH JOKYMEHTAIUU MOTHBALMOHHBIX 3ajaHui U

NPAKTHYECKOH padoThl
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