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1. O0mas xapakTepucTuka padoueii mporpaMmMsbl 001e00pa3oBaTeIbHOM
TUCHMILTUHBI «buosorus»

1.1 Mecto AMCHUIUVIMHBI B CTPYKTYpe OCHOBHOW mNpodecCuoHAILHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

Oo6meoOpa3oBaTenbHas nuciuIuiiHa «buonorusy sBisercs o0s3aTenbHON
qacThIO 001e00pa3oBaTebHOTO UKIA oOpazoBarenpbHON mporpammel CIIO B
cootBeTcTBHH ¢ DI'OC 1o cnennanbHocT 40.02.04 FOpucnpyaeHus.

[TpodeccnoHAIbHO-OPUEHTUPOBAHHOE  COJEP)KAHHWE  peau3yercs B
npukiagHoM wmoayie (pazgen S5  "buonorus B KuM3HU") IS Beex
npodeccuit/cenuaibHOCTe Ha MaTepuayie KEWCOB, CBSI3aHHBIX C aHAITU30M
nH(OpPMAITUU O Pa3BUTHH M MPUMEHEHUH OMOTEXHOJIOTHH 10 OTpacisaM Oyaymien
npodeccuoHaTbHON JESATETLHOCTH 00yJaroIIXCsl. Kpome TOTO,
npoecCHOHATbHO-OPUEHTUPOBAHHOE COZACP)KAHWE YYHMTHIBaeTCS B pazzaene 4
"Dxosorus" MpHU BBHITOJIHEHUH Ja0OPATOPHBIX U MPAKTHUYECKUX PabOT, CBSI3aHHBIX
¢ Oyaymieit mpodeccuoHaIbHON AeATeIBHOCThIO 00YUYarOIIXCS.

[lepuon oOydeHHMS W paclnpefesieHHe M0 CeMecTpaM  OIpeAeIisieT
oOpa3zoBarenbHasi  OpraHM3alus  CaMOCTOSITEIbHO, C  Y4e€TOM  JIOTHUKH
dbopMHpOBaHUS TPEIMETHBIX PE3yJbTaTOB, OOMIMX U MPOPECCHOHAIBHBIX
KOMIICTCHIIMMA,  MEXIPEAMETHBIX  CBSA3€M C  JPYTUMH  JTUCIUIUIMHAMHU
o011e00pa3oBaTeILHOTO U 00IIENPO(HECCUOHATFHOTO IIUKIOB YU4eOHOTO TJIaHa.

1.2 He.]'ll/l ! IVIAHUPYEMBIC PE3YJIbTAThI 0OCBOCHUA NUCHUIIJIUHBI:

1.2.1. leab o0ureo0pa3oBaTe/ibHOM IUCHMILIMHBI

Ilens: ¢opMupoBaHWE Y CTYIACHTOB TIPEACTABICHHS O CTPYKTYpPHO-
(GyHKIIMOHATBLHOM OpTraHU3aIlii JKMBBIX CHCTEM pPa3HOTO paHra KaK OCHOBBI
NPUHATUS PEIICHWH B OTHONMIGHWH OOBEKTOB JKUBOM TIPHPOABI U B
MPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3anaun:

1) cdopmupoBaTh MOHMMAHUE CTPOCHHS, MHOTOOOpa3us U OCOOCHHOCTEH
JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliM, 3aKOHOMEPHOCTEH MPOTEKaHUs
OMOJOTUYECKUX TIPOLIECCOB W SIBIICHUW B OKpYXKAloOIIeH cpene, IeJIOCTHOM
HAy4YHOW KapTHHBl MHpA, B3aUMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BHTh YMEHHUS ONPEICIATH JKMBBIC OOBEKTHI B MPUPOJIE; MPOBOIUTH
HAOJFOICHUS 32 SKOCHCTEMAaMHM JIJIS BBISBIICHHUSI €CTCCTBEHHBIX W aHTPOTIOTEHHBIX
W3MCHCHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) chopMUpOBaTh HABBIKK MPOBEACHUS MPOCTEHIINX OUOJOTHUUECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAaHUN ¢ COOJIFOJICHUEM TpaBUi  0€30MacHOTO
oOpartieHusi ¢ 00beKTaMu U 000PYyIOBaHUEM;

4) pPa3BUTh YMEHHUS HCIIOJB30BaTh HMHGOPMAIMIO OUOIOTHYECKOTO
XapakTepa U3 pa3INIHbIX HCTOYHUKOB;



5) chopMUpOBaTE yMEHHsI TMPOTHO3UPOBATH IMOCIEACTBHS  CBOCH
JESITEIbHOCTH TI0 OTHOILIEHHUIO K OKpYXKaoIlel cpese, COOCTBEHHOMY 37I0POBbIO;
00OCHOBBIBATh M COOIOAATH MEPHI TPO(PHIAKTHKN 3a00IEBaHU.

6) cdhopmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKCHHHA OHWOJIOTHYECKOM
HAyKAd W TEXHOJOTUA B TPAKTHYECKOW MEATCIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHH.

1.2.2 Ilananupyemble Ppe3yJbTaThbl OCBOEHHSI 00HIe00pPa30BaATEILHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCHUIUIMHA uMeeT npu popmupoBanuu U pazsutuu OK u T1K.



HaumenoBanue u
KO KOMIIeTeHIIUH

l'[.na}mpyeMbIe pe3yJbTaThbl

Oo0mue

I[I/ICIII/IHJII/IHaprIe

OK 01. Beibupats criocoObt
peleHus 3a1aq
poQeCcCHOHATHLHON

e TEIIbHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B wyactu TpyJ0BOTO BOCIIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HAaHHE IEHHOCTH
MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTH K aKTUBHOM ACATCIIbHOCTH
TEXHOJIOTUYECKOM U COIMAIIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATH U
CAaMOCTOSITEIILHO BBIMOJHAT TAKYIO JCSITEIBHOCTD;
MHTEpEC K Pa3InIHbIM chepaM mpodeccunoHaTbHON
NesITeIbHOCTH,

OBnajieHne YHUBEPCAIbHBIMU YUEOHBIMU
M103HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JTOTHYECKHE JCHCTBUS:
CaMOCTOSITENILHO (DOPMYITUPOBATh U
AKTyaJIM3UpOBaTh IPOOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yYCTaHaBJIMBATb CymeCTBeHHBIﬁ IIPpU3HAK UJIN
OCHOBaHMS JJIs1 CPaBHEHMSI, KJIacCU(UKALUN U
0000IICHMS,

OTIpeNIeNATh LeNU IeATEIbHOCTH, 3a/1aBaTh
MapaMCTPhl 1 KPUTCPHUU UX JOCTUIKCHHA,
BBISIBIISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
[PACCMATPUBACMBIX SIBJICHUAX

BHOCHUTH KOPPEKTUBBI B JIEATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YIHTATOB IIEJISIM, OIICHUBATH
PUCKH ITOCIIEICTBUI IeSATEIHHOCTH;

[Pa3BUBATh KPEAaTUBHOC MBIIIIJICHUEC ITPU PCIICHUN
PKU3HEHHBIX Tpo0sieM

0) 0a30BbIC HCCIIEIOBATEIHCKUE IEHCTBHUS:
BJIaJICTh HaBBIKAMU y4eOHO-HCCIIE0BATENLCKON 1

HpOGKTHOﬁ JACATCIBbHOCTH, HABBIKAMHU PA3PCIICHUA

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUU B CHCTEME
HAYYHOTO 3HAHMS; QYHKIIMOHAILHOW T'PAaMOTHOCTH YeJIOBEeKa IS
[pEeIICHUS KU3HEHHBIX POOIIEM;

c(OPMHPOBAHHOCTH YMEHUS PACKPBIBATh COJCPKAHNE
OCHOBOMOJIAralouX ONOJIOTHYECKUX TEPMUHOB U TIOHATUMN: KHU3HB,
KJIETKa, TKaHb, OPTraH, OPraHu3M, BUJ, IOMYJISALUs, SKOCUCTEMA,
OuoreHo3, Onocdepa; MeTabou3M (0OOMEH BEIIECTB U IIPEBPAILICHHE
PHEPTHH ), TOMEOCTa3 (CaMOperyJisiius), OuocuHTe3 OesKa,
CTPYKTYpHasi OpraHu3aius KUBbIX CUCTEM, JUCKPETHOCTD,
caMOpETyJILNsl, CAMOBOCIIPOU3BEACHUE (PEPOIYKIIHS),
HAaCJIEeACTBEHHOCTh, I3MEHUNBOCTb, YHEPT03aBUCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OpraHU3allNs;

c(hOpPMUPOBAHHOCTh YMEHUS PACKPBIBATH COACPKAHHE
OCHOBOIOJIararoux OMOJOrHYECKUX TEOPUH U TUIIOTE3: KIETOUHO,
XPOMOCOMHOMW, MyTallUOHHOM, 3BOTIOLIMOHHOM, TPOUCXOKACHHUS
PKU3HU U YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUS paCKpPbIBaTh OCHOBOIIOJIATrAI0IIIE
Orosoruueckue 3aKoHbl U 3akoHoMepHocTH (I'. Menpens, T.
Moprana, H.W. BaBunosa, 3. I'ekkens, ®@. Mromnepa, K. bapa),
paHULbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

MpUOOpETEeHUE ONbITa IPUMEHEHHS] OCHOBHBIX METOJIOB HAyYHOT'O
[MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAOIIOAEHUS U OIMCAHUS
PKUBBIX CICTEM, IIPOLIECCOB U SIBJIEHUI; OPraHNU3allMU U IIPOBEICHUS
OHOJIOTrMYECKOTr0 HKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BHISBICHUS
3aBHCUMOCTH MEX/1y UCCIIeyEeMbIMU BETMUMHAMH, OOBSICHEHUS
MOJIyYEHHBIX PE3YyJIbTaTOB U (HOPMYJIUPOBAHUS BHIBOIOB C
VICII0JIb30BAHNEM HAYUYHBIX MIOHATUH, TEOPUN U 3aKOHOB;
c(OpPMUPOBAHHOCTh YMEHUS BBIJIEIATH IPU3HAKU BUPYCOB, KIETOK
MIPOKAPUOT U DYKapUOT; OAHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX

OpraHU3MOB, BHJIOB, OMOTEOIIEHO30B U YKOCHUCTEM; 0COOCHHOCTH
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po0Jem;

BBISIBIISITH IIPUYUHHO-CIICJCTBEHHBIC CBSI3U U
AKTYAJIM3UPOBATH 3a/1a1y, BbIABHUI'ATh TUIIOTEC3Y €€
pElICHHS, HAXOIUTh apTyMEHTBI JIJIs
TOKA3aTeIbCTBA CBOMX YTBEPKACHUIA, 33]1aBATh
napaMeTpbl U KPUTEPUU PEIICHUS;

AHAJITU3UPOBATD IMMOJIYUYCHHBIC B XOAC PCUICHUA
3a]lau pe3yJIbTaThl, KPUTHUECKU OICHUBATh MX
TTOCTOBEPHOCTh, IPOTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCJIOBUSIX;

YMCTb IICPCHOCUTH 3HAHUS B ITO3HABATCIIbHYIO U
MPaKTUYCCKYIO 00JIACTH KU3HEICATEIILHOCTH;
YMCETb UHTCTPHUPOBATL 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIACTEH;

BbIIBUT'aTh HOBBIC UICHU, IPCJIaraTb OpUIruHaJIbHbIC
[10/TXO/IbI U PEUICHUS;

CIIOCOOHOCTH WX UCTIOJIb30BaHUS B TI03HABATEIILHOM
U COLIMAJIbHOU PAKTHKE

[IPOIIECCOB OOMEHA BEIIECTB U NPEBPAICHHS SHEPTUU B KIICTKE,
(hoTOCHHTE3a, IIIACTUYECKOTO M YHEPTeTUIECKOT0 0OMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIJIOZI0TBOPCHHUSI, PA3BUTHS U
[Pa3MHOXCHHUS, HHIUBUIYaJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3a),
0OpBOBI 32 CYIIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA,
BH1000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB K Ccpelie
O0OUTaHUS, BIMSAHUS KOMIIOHEHTOB DKOCUCTEM, aHTPOITOTEHHBIX
M3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB
W TIpeBpaIllCHUE YHEPTUH B Onocdepe;

C(OPMHPOBAHHOCTh YMEHUS pelllaTh OMOJOTHUSCKUE 3a/1aUH,
COCTABJIATh TEHOTUITUYECKUE CXEMbI CKPEIIIMBAHUS JIJIS1 PA3HBIX THUITOB
HACJICIOBaHUsI IPU3HAKOB Y OPTaHU3MOB, COCTABIISTh CXEMBI
[epeHoca BEIIECTB U YHEPTUU B AKOCUCTeMaX (I[eTH MUTAHUS,
MUIIEBHIC CETH)

OK 02. Ucmosib30Bath
COBPEMEHHBIE CPENICTBA
MoKCKa, aHaIu3a u
MHTEPIIpETAlUU
uH(pOpMaluu U
H(GOpMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHMS 32/1a4
npodecCHOHATTBEHON
e TeNIbHOCTH

B o6sacTi 1IEHHOCTH HAY4YHOT'O TIO3HAHMSL:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTUKH,
OCHOBAaHHOT'O Ha TUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJITYPHOM MHPE;

COBEPLIECHCTBOBAHUE SI3bIKOBOM M YNTATEIBCKON
KyJIbTYPbl KaK CPE/ICTBA B3aUMOJICHCTBUS MEKIY
JII0JIbMU U TTI03HAHUS MUPA;

0CO3HAHNE IEHHOCTU HaYyYHOU JesITeIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
MICCJIEIOBATENILCKYIO JAESITeIbHOCTh NHIUBUIYaIbHO

U B IpyIIIE;

c(OpPMUPOBAHHOCTh YMEHUIN KPUTUUYECKHU OLIEHUBATh NH(OPMAIUIO
OMOJIOTNYECKOT0 COIEPIKAaHUS, BKIIIOYAIOIIYIO ICEBJOHAYYHbIE
3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpEeICcTBa MAacCOBOM
H(pOpMaIUY, HAyYHO-TIOMYJIIPHBIE MaTepUAIIb);

MHTEPIPETUPOBATH 3TUUECKUE ACTIEKTHI COBPEMEHHBIX MCCIEA0BaHNN
B OMOJIOTUH, MEJULIMHE, OMOTEXHOJIOTHH; pacCMaTpUBaTh I1100aIbHbIE
PKOJIOTMYECKHE TPOOIIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOILICHHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

c(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U
YCTHBIE COOOIIEHUSI Ha OCHOBE OMOJIOTHUECKOM HH(pOpMaluu 13
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN
armnapar OMoJI0ruu




OBtajieHre YHUBEPCATbHBIMH YUCOHBIMH
[103HABATEJIbHBIMU ACHCTBUAMMU:

B) pabota ¢ uapopmarmeii:

BJIaJICTh HaBbIKaMU MOJyUYeHUs HHPOpMALUU U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh MIOUCK, aHAJIN3, CUCTEMAaTU3aLHIO U
MHTEPIpEeTanrio HHPOPMALIUU PAa3THYHBIX BUJIOB U
(bopM IpecTaBICHHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (JOPMATAX C YIETOM
Ha3HaueHUs UH(OPMAIMU U LIEJIeBON ayAUTOpUH,
BbIOMpasi ONTUMANIbHYIO (POPMY MPEICTABICHUS U
BU3YyalIU3alUHY;

OLICHUBATH JOCTOBEPHOCTb, JIETUTUMHOCTh
MH(pOpMaLNH, €€ COOTBETCTBUE ITPABOBLIM U
MOPaJIbHO-ITHYECKIM HOpMaM;

MCII0JIb30BaTh CPEICTBA MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpPraHU3alMOHHBIX 33/1a4 C COOII0ICHNEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH OE€30MaCHOCTH,
THUTHUEHBI, pECYpCOCOepeKEeHNUs, TIPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN
0€30I1aCHOCTH;

- BJIaJIeTh HaBbIKaMM PAacllO3HaBaHMS U 3aILUTHI
nH(pOopMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
ITMYHOCTH.

OK 04. DddexTuBHO
B3aUMO/ICIICTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaH1e

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIbHOCTH U
CaAMOOIIPECACIICHUTO,

-OBJIaJICHHUC HaBbIKaMU yqe6HO'HCCHC}IOB&TGHBCKOﬁ,
HpOCKTHOfI n COHH&HBHOﬁ ACATCIIBHOCTH,
OBJ'Ia,HeHI/Ie YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU

e CTBUSIMU,

npno6peTeHHe OIbITa TPUMCHCHUA OCHOBHBLIX METOJI0B HAYUYHOT' O
MMO3HAHU, UCITOJIb3YCMBIX B OHOJIOTUH: Ha6J'IIOI[eHI/ISI n OIIMCaHHuA
PKHBBIX CUCTEM, IIPOLECCCOB U ﬂBHeHHﬁ; OopraHru3allvii U IIPOBCIACHUA
OHOJIOTUYECKOTO 9KCIICPUMCHTA, BBIABUKCHUS TUIIOTC3, BbIABIICHUA
3aBUCUMOCTH MCXKY UCCIICAYEMBIMU BEJIIMYMHAMU, 00BACHEHHS

[OJTYYEHHBIX PE3YJIbTAaTOB U (OPMYJIHUPOBAHUS BHIBOJIOB C




0) COBMECTHasl IeSITEIbHOCTD;

[NOHMMATh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;
[IPUHUMATD L€ COBMECTHOMN ACATEIBbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
NTOCTHKEHUIO; COCTABIIATH IUIaH ACHCTBUM,
[pacpenesaTh POIU C y4€TOM MHEHUN yYaCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOH padoThI;
KOOPJMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHSIX
peasbHOro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMUECKOE
[IOBE/ICHNE B PA3JIMYHBIX CUTYaLUsIX, IPOSBISATH
TBOPYECTBO U BOOOpak€HUE, ObITh MHUIIMATHBHBIM
OBnazsieHre YHUBEPCAIbHBIMU PETYJIATUBHBIMU
MEUCTBUSIMU;

[') npunsiTHe ceds U APYTUX JIIOJIEH;

[IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX JIIOAEH
[IPU aHAJIN3E PE3YJITATOB AEATEIbHOCTH;
[IPU3HABaTh CBOE IIPABO U IIPABO APYTHUX JIOJEH HA
OIITOKH;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3UIUH
IPYTOro 4e0BeKa

MCIIOIb30BAHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB

0KO07. ConelicTBOBaTh
COXPAaHEHMIO OKPYXKAIOIIEH
Cpenpl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KJIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, YPPEKTUBHO

B o0nactu 3K0JI0rMYECKOro BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTD HKOJIOTHYECKOH KYJIbTYpHI,
IMOHUMAaHUEC BIINSIHUA COITMAJIbHO-O3KOHOMNYECKUX
[IPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUATIBbHOU
Cpezbl, 0CO3HAaHUE INI00aIbHOT0 XapaKTepa
HKOJIOTHUECKUX MPOoOIIeM

[JJAHUPOBAHUE U OCYILECTBICHHUE IEHCTBUU B

OKpYXarolleH cpelie Ha OCHOBE 3HaHUS LieJei

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSATD MOJy4YE€HHBIE 3HAHUS JUIS
00BSICHEHUS! OMOJIOTHUECKUX MPOIIECCOB U SBJICHUH, JUIS IPUHATHUS
MMPAKTUYECKUX PEIICHUI B IOBCETHEBHOM JKU3HU C LIEJIBIO
oOecrieyeHns: 6e30MaCHOCTH CBOETO 3/I0POBbS U 370POBbS
OKPY>KaIOIIHX JTFOJIEH, COOTIOICHHUS 3I0POBOTO 00pa3a >KH3HU, HOPM
PaMOTHOI'O IOBE/IEHUS B OKPY KarOIled MPUPOIHOM cpeae;
MOHMMaHNE He0OXOJUMOCTH UCTIOIb30BaHUS JOCTHKEHUN

COBpeMCHHOﬁ OMOoIOruy U OMOTEXHOJIOTHIt JJIg paliliOHAJIbHOT'O




meiicTBOBAaThH B
YPE3BBIYAHBIX CUTYyAITUAX

YCTOMYHUBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTHBHOE HETIPUSTHE ICHCTBHH, MPUHOCSIITUX BPE/T
OKPYXaIOIIEeH Cpeac;

YMEHHE MTPOTHO3UPOBATH HEOIArONPHUATHBIC
HKOJOTUYECKUE MOCIIEACTBUS IIPEANPUHUMAEMBIX
NEUCTBUI, IPEIOTBPALIATh UX;

[paCUIUPEHUE OIbITA ACSITEIBHOCTUA SKOJIOTUUECKON
HaIPaBJICHHOCTH;

OBJIaJICHHE HABBIKAMHU yU4e€OHO-MCCIIEI0BATEIbCKOM,
[IPOCKTHOM M COIMAILHOMN JESITEIIbBHOCTH

[IPUPOIOIOIB30BAHUS

[1K 3.4. OcyiecTBasTh
paboTy ¢ oOpameHUIMHU
FpakJiaH U OpraHu3aIi

— MOPANOK YUY€Ta MOCTYNHUBUIUX B CY[
oOpallieHu#, TOKyMEHTOB U JIe] U
perucTpanuu CyJaeOHbIX eI, IPUHATHIX K
MIPOU3BO/ICTBY.

— BECTH NPUEM Ipak]iaH, KOPPECTIOHACHIIMU U Jel B
COOTBETCTBUM C HOPMATUBHBIMU aKTaMH.
—  OCYUIECTBJIATH paboTy 0 NMpUEMY 0OpallleHH, TOCTYNAOIINUX

B CYJ B 3JICKTPOHHOM BHUIC.
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2. CTpyKTypa U coaepxkaHue 0011eo0pa3oBaTe/IbHOM JUCHUIIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oovem 6
yacax

O06beM 00pa3oBaTeIbHOI NPOrPaAMMBbI TUCHUIIIMHBI 72
B T.Y.
1. OcHOBHOE coJiep:KaHNe 58
BT. 4.
TEOPETUUYECKOE 00YUCHHE 2
MPAKTUICCKUAC 3aHATHS -
caMOCTOsITeIbHAs paboTa 56
2. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coJlepKaHue 13
(conep:kaHue NPUKJIATHOTO MOYJIs1)
BT. 4.
TEOPETUYECKOE 00YUCHHE -
MIPAKTUYECKUE 3aHATHUS 2
CaMOCTOsITENIbHAs paboTa 11
3. IIpomexyrounasi arrecramusi (auddepeHUMPOBAHHBIN 1

324€T)
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2.2. TemaTu4ecKHUil IJIAH U COJepP:KaHMe TN CIUILJINHBI

Hammeropanu Conepixanne yuedHOro Marepuasia (OCHOBHOe H NPOdecCHOHAIbHO-0PHEHTHPOBAHHOE), J1a0opaTopHbIe| Oobem | DopMHupyeMble
ie::asuemns ! U NIPAKTHYECKHE 3AaHATHSA, NPUKJIATHON MOAYJIb (IIPH HAJTUYUH) 4aCOB | KOMIIETEHLHH
1 2 3 4
Paznen 1. Kierka - cTpYKTYPHO-(DYHKIIMOHAJIbHAS €IMHULIA YKMBOT0Q 18
Tema 1.1. OcHOBHOe coiep:KaHue 2 0K2
buosorus kak Jlexuus 5
uayka. Omas CoBpeMeHHbIE OTpacau OUoNIOrnuecKux 3HaHuil. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXUMUS,
\apakTepuCTHKA onodusnka, OnoHuka, renoreorpadus u ap. Posib u Mecto 6nooruu B popMHUPOBAHUN COBPEMEHHOM
HAyYHOUM KapTUHBI MUpa. Y POBHU OpraHHU3aIMH KuBOI Matepun. OO0I1asi XxapaKTepuCTHKa )KU3HU, CBONCTBA
RIS PKUBBIX CUCTEM. XUMHYECKUI COCTAB KIJIETOK
Tema 1.2. OcHOBHOe co/iep:KaHue OK-1
CTpyKTypHO- CamocrosiTeibHas paGora OK-2
dyHKIHONATLHA HKJIeTqua;I teopus (T. llIBann, M. lllneiinen, P. BupxoB). OcHOBHBIE MTOJIOKEHUS COBPEMEHHOM KJIETOUHOM 2 OK-4
opraum3auus Teopu. THUIIBI KJIETOYHON OpraHU3alMU: IPOKAPUOTHUECKUN U dyKapuoTndeckuil. OJTHOKIETOUHbIE U
KITETOK MHOTOKJIETOUHBbIE OpraHu3Mbl. CTpoeHue NpoKapuoTHYeCKOr KIeTKU. CTpoeHHe 3yKapHOTUYECKON KIIETKH.
Hexierounsle GopMbl )KU3HU (BUPYCHI, OakTeprodaru)
CamocrositeibHass padora 2
[IprnoOpeTeHre onbITa MPUMEHEHUS TEXHUKH MUKPOCKOTIMPOBAHHUS TPU BBITTOJIHEHUH JIA0OPATOPHBIX padoT:
1. «CTpoenue KIeTKkH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIETOYHBIE BKIIOYSHHS (Kpaxmal,
KapOTUHOUIBI,XJIOPOTLIACTHI, XPOMOTLIACTHI)»
[ToaroToBKa MUKpOMpENapaToB, HAOIIOEHHE C TOMOIIBI0 MUKPOCKOIIA, BBISABICHUE PA3TUINI MEXKIY
M3y4aeMbIMU 00bEKTaMH, (POPMYITUPOBAHUE BHIBOJIOB
CamocrosiTeibHass padora 5

Bupychble 1 0akTepraiibHble 3a00seBanus. O01re IPUHLIUIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BELIECTB.
OcoOeHHOoCTH MPUMEHEHUsI aHTUOMOTHKOB. [IpeacTaBnenue ycTHRIX COOOIEHU ¢ pe3eHTaIllel,
[IOIOTOBJIEHHBIX 110 MIEPEYHIO HCTOYHNUKOB, PEKOMEHJOBAHHBIX IIPENOJaBaTEIIEM
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Tema 1.3. OcHoBHOE coepxaHue OK-1
CrpykrypHo- CamocrosiTesibHas padora 2 OK-2
¢pynkuHoHaabHBI [XpomocomHas Teopus T. Moprana. Crpoenre XpoMocoM. XpOMOCOMHBIN Ha0OP KJIETOK, TOMOJIOTUYHBIE U
e pakTopsbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIONIHBIN U AUIUIONAHBIN Habop. Hykmennoseie kucnotsl: JJHK, PHK
HACJIeICTBeHHOe |[HAXOXKICHHUE B KJIIETKE, UX CTPOSHUE M (PYHKIMH. MaTpudHbIe TPOIECCH] B KJIETKE: PEIUTUKAIINS, OMOCHHTE3
™ Oeinka, perapanus. [ eHeTHYeCKUi KO i €T0 CBOMCTBA

CamocrosiTesibHas padoTa 2

Pemenue 3a1a4 Ha onpe/iesieHre M0CIeI0BaTEIbHOCTH HYKIICOTHIOB, aMUHOKHUCIIOT B HOPME U B CIIydae

M3MEHEHUS [T0CIIe10BaTeNbHOCTH HyKieotn10B JTHK
Tema 1.4. OcHoBHOE coepKaHue 7 OK-2
OGMmen BelecTB H (CamocTosiTe/IbHAS paGoTa
npeBpaileHue [TonsTre MeTab0aN3M. ACCUMUIISIIUS U TUCCUMUIISALINS - IBE CTOPOHBI MeTabonu3ma. Turbel oOMeHa
JHEPIrvuu B BEIICCTB: aBTOTPO(MHBIN B reTepOoTPOHBIA, adpOOHBIH 1 aHadpoOHbIH. [InacTiuaeckuii 0OMeH. DOTOCHHTE3.
KJIETKe XeMocHuHTe3
Tema 1.5. OcHOBHOe coep:kaHue 4 OK-2
"KH3HeHHbIIi CamocrosiTesibHas padora OK-4
T — KieTouHblil IUKJT, €ro nepuoibl. MUTO3, €ro CTauu U NPOUCXOASIIME MPOUECCHl. bHOTOrnYecKoe 3HaYeHnE
MuTo3. Meiios MuTO3a. Melio3s u ero craguu. [ToBegenue xpomocoM B meiiose. Kpoccunrosep. buosnornueckuii cMbici

Mero3a

Pasnea 2. Ctpoenue U QyHKIIMHM OPraHU3Ma 20

Tema 2.1. |OcHOBHOe€ coiep:kaHHe 2 OK-2
Crpoenne CamocrosiTesibHas padoTa OK-4
opranmsma MHOrOKJIETOYHbIE OpraHu3Mbl. B3aUMOCBSI3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOUHOM OpTaHU3ME.

['omeocTas opranui3ma 1 €ro noaACpkaHrue B IIPOLCCCC KU3HCACATCIbHOCTH
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Tema 2.2. OcHOBHOe co/iep:KaHue OK-2
®dopmbI CamocrosiTesibHas padoTa
pa3MHOKeHUs @dopmbl pa3MHOKEHUSI Opranu3MoB. becronoe u nonoBoe pazMHokeHHe. Buipl 6ecrnonoro pa3MHOKEHUSI.
OpPraHH3MOB [losioBOE pazMHOKeHUE. ['ameToreHes3 y uBOTHbIX. CriepmaToreHes u ooreHes. CTpoeHre NOJ0BBIX KIETOK.

OnuiogoTBOpEHNE
Tema 2.3. OK-2
Onrorenes OcHoBHoOe coaep:kaHue OK-4
pacTenmii, CamocrosiTeibHast padoTa
"KHBOTHBIX H WHauBuayanbHOE pa3BUTHE OpraHU3MOB. OMOpuoreHes u ero craguu. [loctamOpuonansubiii nepuoa. Ctaguun
1€JI0BEKA MOCTAIMOPHOHAIBHOTO PAa3BUTHS Y )KHUBOTHBIX U uenoBeka. [Ipsmoe u Henpsimoe pasButue. buonoruueckoe

cTapeHue u cMepTb. OHTOT€HE3 pacTeHUI
Tema 2.4. OK-2
3akonoMepHOCTH OcnoBHoe coepikanne OK-4
R a— CamocrosiTeibHas paGoTa

OcHOBHBIE OHATHUS T€HETUKHU. 3aKOHOMEPHOCTH 00pazoBaHus rameT. 3akonsl . Mennens (MoHOTHOpUAHOE

1 NONUTHOpHUIHOE CKpeluBaHue). B3aumoaeiicTeie reHoB

Perrenue 3a1a4 Ha onpeeneHne BEpOATHOCTH BO3HUKHOBEHUSI HACIIEICTBEHHBIX PU3HAKOB ITPU MOHO-, JH-,

MOJTUTUOPUIHOM U aHATTU3UPYIONIEM CKPEITUBAHUU, COCTABICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.5. OcHoBHOE conepxaHue OK-1
CuenJieHHoe CamocrosiTesibHas padoTa OK-2
HAC/IeI0BAHHE 3akoHbl T. Moprana. CuerieHHOe Hacle/I0BaHue F€HOB, HapylIeHue cleruienus. HacienoBanue npu3HaKoB,
IPH3HAKOB CUEIJIEHHBIX C TIOJIOM

CamocrositeibHas padora
Pemenne 3aaa4 Ha OonpeaAciICcHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPHU3HAKOB ITPU CUHCIINIICHHOM

HACJICAOBAaHNU, COCTABJIICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIUBAHUA
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Tema 2.6. OK-1
3aKOHOMEPHOCTH |OcHOBHOE COepKAHHE OK-2
U3MEHYMBOCTH CamocTrosiTesibHasi padoTa OK-4

M3MeHYMBOCTh IPU3HAKOB. BUAbl N3MEHUMBOCTH: HACIIEICTBEHHAS] U HEHACIICJICTBEHHAs. 3aKOH

rOMOJIOTMYECKUX PSAOB B HacieacTBeHHOM u3meHunBocty (H.W. BaBunos). Myranmonnas Teopus

M3MEHUYMBOCTU. BUbl MyTalvii 1 TpUYMHBI UX BOZHUKHOBEHU. KapuoTum yenoseka. Hacneacrsennbie

3a00JieBaHUs YeloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YenoBeKa. bone3Hu ¢ HacieICTBEHHOM

[PEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON TeHETHKHU B MPEAOTBPAIEHUN U JICUCHUH T€HETUYECKUX

3a00JIeBaHUI YETTOBEKA.

Perenue 3a1a4u Ha onpeereHUe TUIIA MyTAIMK NPY TIepeaade HACIeACTBEHHBIX TPU3HAKOB, COCTABIICHUE

FeHOTUITUYECKUX CXEM CKPEIIMBAHUS
Pasjnen 3. Teopus 3Bo/IouNHK
Tema 3.1. OcHoBHOE coepraHue OK-2
HWcropus CamocrosiTe1bHast padora OK-4
S BOTIOLHOHHOTO [lepsbie sBomonnonnsle konuenuuu (OK.b. Jlamapk, X.JI. Bropdon). Donronunonnas reopus Y. Jlappuna.
yaenns, CuHTeTHuecKasi TeOpUs SBOJIIOLNH U €€ OCHOBHBIE MOJOKEHHUS.
MukposBoOwHsI MuxkposBomntonus. [Tonmynsiinus kak 3jieMeHTapHas €IMHUIA SBOTIOIUU. [ eHeTnUecKrue OCHOBBI ABOJIOLUH.

DneMeHTapHbIe (haKTOPHI IBOTIONKHU. EcTecTBEHHBIN 0TOOp - HAMPaBISIONIHA (PaKTOP IBOTIOIUH.

Bunoo6pa3oBanue kak pe3yJbTaT MUKPOIBOIIOIUN
Tema 3.2. OcHoBHOE conepxaHue OK-2
Makpo3Boouusi CamocrosiTesibHas padoTa OK-4

Bo3HukHOBeHME U
pa3BUTHE KU3HU
Ha 3emiie

Maxkpososmrorusi. DopMbl 1 OCHOBHBIE HanpaBieHus MakpodBoitonnu (A.H. Cesepios). Ilytu goctuxeHus
ouonornueckoro nporpecca. Coxpanenune OnopaznooOpasus Ha 3emIie.

['MmoTe3bl 1 TEOpUU BO3HUKHOBEHUS JKM3HH Ha 3emie. [osBiIeHe MepBhIX KIETOK M UX IBOIIOIUSI.
[IpokaproTsl 1 3yKapHroOThl. [IpONCX0KI€HNE MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
[[apCTB DyKapHOT
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Tema 3.3. OK-2
IIpoucxoxnaenune OK-4
eNOBeKa - OcHOBHOe coiep:KaHue

CamocrosiTesibHas padoTa
AHTPOINOreHes AHTpPOIOJIOTHS - HayKa 0 yesnoBeke. CucreMaTuueckoe mojioskeHue yenoneka. CXOoACTBO U OTIMYHUS YETIOBEeKa

C )KUBOTHBIMU. OCHOBHBIE CTAJIUU AHTPOIIOTCHE3a. DBOJIOINS COBPEMEHHOTO YeIOBEKA. )

UenoBeueckue pachl M UX €IMHCTBO. Bpemst 1 myTu pacceneHus yenoBeka 1o rianere. [Ipucnoco6ieHHocTb

YEIIOBEKA K PA3HBIM YCIIOBUSIM CPEIIbI

Paznea 4. Dxoyorus 18

Tema 4.1. OcHOBHOe coiep:KaHue 2 OK-1
Jxogormueckne |CaMOCTosiTeIbHast padoTa OK-2
BaKTOPBI 1 CpelbI Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, TOUYBEHHAs, BHyTpHOpranu3MeHHas. Gu3nko- OK-7
- XUMHYECKHE OCOOCHHOCTH CpeJl OOMTaHMsI OpraHu3MOB. [IprucrnocoOieHus OpraHu3MOB K JKU3HH B Pa3HBIX

cpenax. [lonstue sxonorunueckoro pakropa. Knaccuduxamms sxonoruueckux pakropos. [IpaBuino

muauMyMma 1O, JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. OCHOBHOE Colep:KaHue OK-1
[Momysisinus, CamocrosiTesibHAast pa6oTa 7 OK-2
coobIecTna, DKOJOTHYecKasi XapaKTepUCTUKA BUJIA U MOMYJISINN. DKOJIOTHYecKas HUINA BUAA. DKOJIOTUIECKUE OK-7
KOCHCTEMBI XapaKTEePUCTUKU nonyJisiun. CooOIIecTBa U 93KOCUCTEMBI. broiieHo3 1 ero cTpykTypa. CBA3U MEXITY

opranusmMamu B OuorieHosze. CTpyKTypHBIE KOMIOHEHTBI SKOCUCTEMBI: TIPOAYIIEHThI, KOHCYMEHTHI,

penyteHTsl. KpyroBopot BeliecTB v MOTOK SHEPTUU B 3KocucTteMe. Tpoduueckrue ypoBHU

CamocrositeibHass padora 2

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKa3aTeNN IKOCHCTEMbI. brioMacca u npoxykius. JKoIoruieckme
MUpPaMU/Ibl YUCell, OMoMacchl M SHepruu. [IpaBuiio nupaMuisl SHEPTUu.

PenieHne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BEIIECTBA U YDHEPTHUH B
HYKOCHCTEMAaX C COCTaBJIEHHE TPOUUYECKUX Leneil U nupamu 0MOMacchl U SHEPTUH
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Tema 4.3. OK-1
buocdepa - OcHOBHOe coiep:KaHue OK-2
LI106aILHAs CamocrosiTesibHas padora 0K-7
KOOI HYCCKAST buocdepa - xxuBas o6o10uka 3emiu. PasButue npencrasiennii o onocdepe B tpynax B.U. Bepnanckoro.
cHCTeMa Ob6nactu 6uocdeps! 1 ee KOMIOHEHTHL. JKHBOE BemecTBo Onocheps! u ero GyHKIUU.
3aKOHOMEPHOCTH CyIliecTBOBaHUs 6nocdepsl. OcobeHHOCTH OMochephl KaK TII00aTbHON YKOCHCTEMBI.
JlnHaMuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOre0XuMUYecKrue UKIbL. [ obansHbie
HKOJIOTMUECKHE TPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OK-1
OcHOBHOe coiep:KaHue
BansHme CamocrosiTesibHas padoTa OK-2
AHTPONOTE€HHBIX | AHTpPOMOTreHHbIE BO3ICUCTBUA HA Ouochepy. 3arpss3HEHHs KaK BUJl aHTPOIIOT€HHOT'O BO3CHCTBHS. OK-4
¢axTopos Ha AHTpOTIOTeHHBIE BO3/IeHCTBHS Ha atMochepy. BozaeiicTBust Ha tuapochepy. BozneiictBust Ha mutochepy. OK-7
ouocepy AHTpOIOTreHHbIE BO3/IEHCTBUS HA OMOTHYECKHE cOO0IIecTBa. YTIIyOIeHHO N3Yy4atOTCsl OTXO/Ibl, CBA3aHHBIE C
orpeeNieHHON podeccreit/CrenuaTbHOCTHIO
OK-1
OK-2
CamocrosiTe1bHast padoTa OK-4
«OTX0/1bI TPOU3BO/ICTBAY OK-7

*B Tom 4unciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COCP/KAHNE
«Otxozas! mpou3BoAcTBa». Ha ocHOBe (eniepanbHOro K1accu(puKaMOHHOIO KaTajlora 0TX010B ONPEAeIsaTh

KJIACC OIMACHOCTHU OTXOHO0B; arp€raTHOC COCTOAHUC U (1)I/I3I/I‘IGCKyIO (I)OpMy 0TX0a0B, o6pa3y10u1nxca Ha

pa60qu MecTe / Ha dTamax IMPONU3BOACTBA, CBA3AHHBIC C OHpe,I[CJ'ICHHOI\/’I HpOCI)eCCHCﬁ/CHCHHaHLHOCTBIO
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Tema 4.5. OK-2
OcHoBHOe coaep:kaHue
Bomsinne CamocrosiTeJibHasi pa6oTa OK-4
conuaIbHO 310pOBBE U €ro cocTaBisrone. GakTopbl, NOJI0KUTEIBHO U OTPUIIATEIILHO BIUSIOIIUE HA OPTraHU3M OK-7
IKOJOIHIECKUX  yejopeka. [IpoOaeMa TEXHOTEHHBIX BO3ACHCTBUI Ha 3/T0POBbE YEIOBEKa (JICKTPOMArHUTHBIE MOJIs, OBITOBAs
¢axTopos Ha XMMUs1, H30BITOUHBIC IITyMBbI, paJXAIUs U T.I1.). AJanTays OpraHu3Ma 4ejJoBeKa K (hakTopam OKpYy KaroIei
310pOBbe cpensl. [Ipunnumns! popmupoBanus 310poBbecOeperaroniero nopeneHus. @undeckas akTHBHOCTD U
yeJ10BeKa 3I0pOBbE. BHOXUMUYECKUE aCTIeKTHI PallMOHALHOTO TUTAHUS
CamocrosiTeibHas padora OK-2
1. «YmcrBeHHas pabOTOCTIOCOOHOCTHY OK-4
OBnazieHue METOIaMH OTIPEACIICHUsI TTOKa3aTeell YMCTBEHHOM paboTOCIOCOOHOCTH, OOBICHEHHE OK-7
[MOJIy9CHHBIX PE3YyJIbTaTOB U (hOPMYJIMPOBAHKE BHIBOJIOB (ITMCHBMEHHO) C UCIIOJIb30BAHNEM HAYYHBIX TIOHSATHH,
TEOpUl U 3aKOHOB
2. «Bnusnue abnoTnueckux (pakTOpoB Ha YeIOBEKa (HU3KHE U BHICOKHE TEMIIEPATYPHI)»
M3ydeHre MEXaHI3MOB aJIalTal[IF OPraHU3Ma YeJIOBEKa K HU3KUM M BBICOKHM TeMIIepaTypaM B OObSICHEHUE
MMOJTy9ICHHBIX PE3YyJIbTaTOB U (hOPMYJIMPOBAHKE BHIBOJIOB (ITMCHBMEHHO) C MCIIOJIb30BAHNEM HAYYHBIX TIOHSATHH,
TEOpU U 3aKOHOB
*B Tom yuciie npogeccHoHATbHO-OPHUEHTHPOBAHHOE CO/IeP:KaHNe 3aHATHS
B kauecTBe TPUITEPOB CHUIKAIOIIUX PAOOTOCIIOCOOHOCTD UCTIONB30BATh YCIOBHS OCYIIIECTBICHUS
mpodeccnoHaNbHOM EeATENBHOCTH: IIIyM, TeMIIepaTypa, hu3ndeckas Harpy3Kka u T.1I.
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cojlep:KaHue (co/lep:KaHue MPHKJIATHOT0 MOIYJIA)
Paspnen S. buoJiorusi B :Ku3HM
Tema S.1. OCHOBHOE Cofep:KaHHe OK-1
buoTeXHOIOTHH  (CamocTosiTeIbHASI pa6oTa OK-2
B sku3Hn buoTexHoNOrHs Kak HayKa U Mpou3BoACTBO. OCHOBHBIE HAPABIEHUS COBPEMEHHON OMOTEXHOIOTHH. OK-4
KaXKIA0I0 MeTtoabl 0noTexHOIO0THN. OOBEKTHI OMOTEXHOIOTHHA. DTHKA OMOTEXHOJIOTMYECKUX U T€HETUYECKUX

HKcrepuMeHTOoB. [IpaBuiia norcka u aHaau3a OMOIKOIOTHYECKO HH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB
(Hay4Hast 1 yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MacCOBOM MH(popMaiuu, cetb UHTepHET U 1pyrue)
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IIpakTHuyeckoe 3aHsITHE! 2 OK-1
Keiicbl Ha aHaM3 HHPOPMAIMH O HAYYHBIX TOCTIKEHUSX B 00JIACTH T'€HETHYECKUX TEXHOJIOTUH, KJICTOYHON OK-2
WH)KEHEPUH, MAIIEBBIX OMOTEXHOJIOTHiA. 3aInTa Keica: IpeCcTaBiIeHNe Pe3yIbTaTOB PELICHUs KeHCOB OK-4
(BBICTYILJIEHUE C TIPE3EHTAIEH ) K 3.4
AHanu3 AeN0BBIX CUTyaluil no teme: «Pabora ¢ oOpalieHUsIMH rpakjaH U OpraHu3aluiiy.
Tema 5.2.1 OCHOBHOE COIep/KAHNE 4 OK-1
buorexnosoruu B [CamocrositesibHasi padora OK-2
MMPOMBIIIICHHOCTH |[Pa3BUTHE MPOMBIILICHHON OMOTEXHOJIOTHI U €€ IPUMEHEHUE B )KU3HU YEJIOBEKA, IIOUCK U aHAJIU3 OK-4
MH(pOpMAaLUU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has M yueOHO-Hay4Has JIMTepaTypa, CpeACTBa MacCOBOM
nHpopManuu, cetb IHTEepHEeT U ApyTrHue)
Keiicbl Ha aHanM3 UHPOPMAIIUH O Pa3BUTHH IPOMBIIIIIECHHOW OMOTEXHOIOTHH.
IIpome:xxyTouynast arrecranus (AuddepeHuMpoOBaHHbIN 324€T) 1
Bcero| 72
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3. YcJ0Bus peaiu3aliiy NporpaMmsl 001eodpa3oBare/bHONH JUCHUILINHBI

3.1. Jlna peanuszanuu mporpamMMbl JUCHMIUIMHBI JODKHBI OBITh MPETyCMOTPEHBI
CJIeIyIOIUeE CrelUalbHbIe TOMEIICHUS:

Kabuner «buonorum», ocHameHHbII 000pyJoBaHHEM: MeOenab, AO0CKa, Mel,
HarJsAgHble  TMOCOoOMst (KOMIUIEKThI Y4YeOHBIX TaONuUI], IUIaKaToOB), TEXHUYECKUMU
CpelcTBaMH OO0YYEHUs: KOMIIBIOTEP C YCTPOWCTBAMH BOCIPOM3BEICHNUS 3BYKa, IPUHTED,
MYJIbTUMEAHA-TIPOEKTOP C IKPAHOM, YKa3Ka-MPE3EHTEP ISl PE3CHTALHI.

JlaGopaTtopus, OCHalleHHass OOOpYJIOBaHHMEM JJs HPOBEAECHUS  3aHATHIA:
MUKPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JlabopaTropHas mnocyaa (MpOOHpPKH, MOICTABKH
IUIsl TTPOOMPOK, MUHLETHI, NECOK, CTYNKH C IECTUKaMH, MPEIMETHbIE U MOKPOBHBIE
CTeKJa, CTEKJIIHHbIE NAaJOYKH, MpemapoBalibHble WIJbL, (QUIbTpOBalbHAs Oymara
(canderkn), cTakaHbl) TUIEPTOHUYECKUNA PAcTBOp xJiopuja HaTpusi, 3%-HbI pacTBOp
NEepPOKCHUIa BOJOPOJIa, pacTBOp 1Hojaa B HOAMCTOM Kalluu, MIIULEPUH, KIyOHU KapTodes,
JUCT D3JI0JIeM KaHAJCKOH, IUIOJA psAOMHBI OOBIKHOBEHHOW (psIOMHBI WJIM TOMaTa), JIyK
penyarslii, pa3BeICHHBIE B BOJIE JPOXKKH);

3.2. UndopMmanmonHoe obdecnevyenue o0yueHmst

OCHOBHBIE HCTOYHUKM:

OCHOBHBIC ITEUATHBIC U3TAHUS

1. buonorus. 10-11 knacc (yriyOJeHHBI ypOBEHB): YYECOHUK MJIsI CPEIAHETO
obmero obpazoBanus / B. H. SApsirun [u np.]; nox obueit pegakuueit B. H. Speiruna. —
2-e u3n. — Mocksa: M3natensctBo FOpaiit, 2022.

2. O6yxoB, 1. K. buosnorusi: KJIeTku ¥ TKaHU: y4eOHOE TOcOoOue sl CPeTHEro
npodeccuonansuoro obpaszosanus / [[. K. O6yxos, B. H. KupunenkoBa. — 3-e usn.,
nepepad. u non. — Mocksa: U3gatensctBo FOpaiit, 2022. — 358 c.

3. buonorusa: y4eOHMK | TPAKTUKYM HJis CPEeAHEro mpodhecCHuOHATBLHOTO
obOpazoBanust / B. H. Speirun [u np.]; non penakuueit B. H. Speiruna. — 2-e uzg. —
Mocksa: U3natensctBo FOpaiit, 2022. — 378 c.

DJIeKTPOHHbIE U31aHMS

1. buonorus. 10-11 knacc (yriyOJeHHBI ypOBEHB): YYEOHUK MJIsI CPEIHETO
obmiero obpazoBanus / B. H. SApsirun [u np.]; nox obuieit pegakuueit B. H. Speiruna. —
2-¢ w3n. — MockBa: MspatensctBo [Opaiit, 2022. — 357 c¢. — (Hapomnoe
npocsemenne). — ISBN  978-5-534-15630-0. — Tekct: oIeKTpoHHBIA //
OopasoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509241

2. O6yxoB, 1. K. buosorus: kjaeTku M TKaHHW: yueOHOE MOcoOue IJisl CPEIHETO

npodeccuonansuoro oopaszosanus / [[. K. O6yxos, B. H. KupuneakoBa. — 3-e¢ usn.,
nepepad. u gon. — MockBa: WsmarensctBo IOpaiit, 2022. — 358 c¢c. —
(ITpodeccuonansaoe obpazoanue). — ISBN  978-5-534-07499-4. — Teker:
anekTpoHHbt  //  OOpazoBatenpHas minatdopma HOpaiit  [caitit]. —  URL:

https://urait.ru/bcode/494034
3. buonorusa: y4eOHMK ¥ TPAKTUKyM MJis CPEAHEro NpodhecCHuOHATHLHOTO
obOpazoBanust / B. H. Speirun [u np.]; non penakuuein B. H. SApsiruna. — 2-e 3. —
20



https://urait.ru/bcode/509241
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Mocksa: UznarensctBo FOpaiit, 2022. — 378 c. — (IIpodeccuonansHoe oOpazoBaHue).
— ISBN 978-5-534-09603-3. — TekcT: anmekTpoHHbIi // Ob6pa3oBaTenpHas miatgopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/489661

JlonomHUTENbHBIE UCTOUHUKHU

1. Tetinop M. buonorusi: 8 3 1. T. 1 / JI. Te#tnop, H. I'pun, V. CrayTt; nox pen.P.
Comepa ; iep. 3-ro anri. u3a. — 14-e uza. —M. : Jlaboparopus 3Hanui, 2022 — 454 c.

2. [IlaBnoa, E. WM. Dxonorusi: y4eOHMK U TPAKTUKYM JJs CPEIHETO
npodeccuonanpHoro obpazosanusi / E. WM. IlaBmoBa, B. K. HoBukoB. — Mockaa:
W3narensctBo FOpaiit, 2022. — 190 c. 45

3. Epemuenko, O. 3. buomorus: ydyenme o Omochepe: yduebHOE mocoOme s
cpennero npodeccronansHoro oopazosanus / O. 3. Epemuenko. — 3-¢ u3., nepepad. u
non. — Mocksa: U3gatensctBo FOpaiit, 2022. — 236 c.

4. bounog, JI. H. Dkonorus: yuebHOE mocobue it cpeHero npodheCcCHOHAITBHOTO
obpazoBanus / JI. H. bnunos, B. B. [lonsikoBa, A. B. Cemenua ; nox oOiieit pegakuueit
JI. H. bimnoBa. — MockBa: U3natenbctBo FOpaiit, 2022. — 208 c.

5. bptoxans, ®@. ®. [IpombinuieHHas skojorus: yueoOHuk / @.@. bproxans, M.B.
I'padxuna, E.E. CnobnsikoBa. — Mocksa: DOPYM: UH®PA-M, 2022. — 208 c.

6. Hecmenosa, H. H. Dkosorust yenoBeka: yueOHUK U MPAKTUKYM JJIsI CPEIHETO
npodeccronanbHoro obpaszopanus / H. H. HecmemoBa. — MockBa: M3narenbcTBo
Opaiit, 2022. — 157 c.

7. buonorumss gns  npodeccuii W CHEHUAIBHOCTEH  TEXHUYECKOTO U
€CTECTBEHHOHAYYHOTO Tpoduieh: y4eOHUK Mg CTYI. YYpexKIeHU cpen. mnpod.
obpazoBanust / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®azneesa; nox pen. B. M.
KoncrantuaoBa. — M. : M3naTenbekuii eHTp «Akagemus», 2016/ — 336 c.
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOCHUS JTUCHUILTUHBI

Kontposip u

OLIEHKA

pe3yIbTaToB

OCBOEHHS  00111e00pa30BaTeIbHOM

JTUCIUIUIMHBL PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE pe3yJIbTaThl, HANpaBJICHHbIE HA
dbopmupoBaHre OOUMX U MPOPECCHOHAIBHBIX KOMIETCHIIMM MO pasjenamM U TeMam
coJiepKaHusl yueOHOro MaTepuarna.

Oomas Paznen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTeHI Ul
Paznen 1. Kuaerka -
CTPYKTYPHO-QYHKIIHOHATbHAS
eIMHULA )KMBOT0
OKO02 buonoruss kak Hayka. OOmas | 3amosHeHHEe TaOJUIBI C OMHCAaHUEM METO/OB
XapaKTepUCTUKA KU3HU MHUKPOCKONUPOBAaHUS C HMX JOCTOMHCTBAMU U
HeZocTaTKaMu. 3anojiHeHue Tabnuubl «Bxian
YUYEHBIX B pa3BUTHE OMOJIOTUN
3anojHeHue CpaBHUTEIbHON TaOIMIIBI CXOJICTBA
U pa3IMyuil )KUBOTO U HE )KUBOT'O
0KO1 CtpyKTypHO-(hyHKIIMOHATBbHAS OueHnBaemasi JUCKYCCHS IO BOIPOCaM JIEKLIIUU
0KO02 OpraHu3alys KIETOK Pa3paborka MEHTaJIbHOM KapThbl o
0K04 KJIacCU(PUKAIMK KJIETOK U UX CTPOSHHUIO Ha IPo-
U JYKApUOTUYECKUMX U IO LApPCTBaM B MUHU
rpynmnax Beinosnnenue u 3amura 1a00paTOpHBIX
pabor:
«CtpoeHue kiIeTku (pacTeHusi, IKUBOTHBIE,
rpubbl) ¥ KJIETOYHbIE BKIIOUEHHUS (Kpaxmail,
KapOTHHOUIBI, XJIOPOTIJIACThI, XPOMOIIIIACTHI )»
[TpakTrueckoe 3aHsTHE. [IpencraBnenue
YCTHBIX ~ COOOLIEHMH ¢  Tpe3eHTauuei,
MOJTOTOBJICHHBIX IO TMEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEINOIaBaTENEM
0KO1 CtpykTypHO-(YHKIIMOHATIBHBIE @ponTanbHelii  onpoc Pa3paboTka rioccapus
0KO02 (akTOpbI HACIEACTBEHHOCTH Pemenne 3a/1a4 Ha onpeneneHue
IIOCJIEA0BATENBHOCTH HYKJIEOTH/OB,
aMUHOKHCIIOT B HOPME U B CIy4yae M3MEHEHHS
nocyenosareiabHocTy Hykieotnnos JTHK
0KO02 OOmMeH BemiecTB M mpeBpaiieHne | OpoHTaNbHBIN Ompoc
SHEPTUU B KIETKE 3anoiaHeHne CpaBHUTENbHOM TaOIHIIbI
XapaKTepUCTUK TUIIOB OOMEHA BEIIECTB
OKO02 KuzneHnslit nuka kiaetkn Mutos. | O6cyxaeHue 1o Borpocam JieKiuu Pa3zpaborka
OK04 Meitio3 JIEHTBI BPEMEHU KU3HEHHOTO ITUKJIA
Paznen 2. Ctpoenue u GyHKIUM
OpraHm3ma
OKO02 CtpoeHue opranuzma OnenuBaemast JICKYCCHUS Pa3pabotka
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OKO04

MEHTAJIbHOM KapThl TKAHEHW, OPraHOB U CUCTEM
OpPraHOB OpPraHU3MOB (pacTe€HUs, >KUBOTHBIE,
YeJI0OBEK) C KpaTKOM XapaKTEepUCTUKOM HX
GyHKIMHA

OKO02

®opmbl
OpPraHHU3MOB

Pa3MHOXKEHHUS

@poHTaNbHBI ONpoc 3amoJHEeHUEe TaOJIUIBI C
KpaTKOH XapaKTepUCTUKON M npumepamu (Hopm
Pa3MHOKEHHUs OPTaHU3MOB

OKO02
OKO04

OHTOreHe3 pacTeHU, KUBOTHBIX
Y YeJIoBeKa

Pa3paboTka eHThI BpEMEHU C XapaKTEPUCTUKON
ATAllOB  OHTOTEHE3a  OTIEIBHOW  TPYIION
JKUBOTHBIX U 4YEJIOBEKA IO MHKPOTpYyIIam
Tect/onpoc

CocraBiieHre KU3HEHHBIX ITUKJIOB PACTCHHM I10
oTaenam (MOXOBU/IHBIE, XBOIICBHUIHBIC,
MAaIOPOTHUKOBHTHEIE, TOJIOCEMEHHBIE,
MOKPHITOCEMEHHBIEC)

OKO02
OK04

3aKOHOMepHOCTI/I HacCJICAOBaHUA

Pa3zpaborka rmoccapusi DpoHTanbHBIA OIpOC
Tect no Bompocam jnekuuu Pemenue 3agau Ha
OmpefieiecHue  BEPOSITHOCTH  BO3HUKHOBEHUS
HACJIECTBEHHBIX IPU3HAKOB IPU MOHO, IH-,
MOJUTHOPUIHOM u aHAITM3HPYIOIIEM
CKpEIIMBAHUM, COCTABJIEHUE T'€HOTUINYECKHUX
CXEM CKpeIIBaHUs

OKO1
OKO02

CueruieHHOe
MIPU3HAKOB

HaCJICOJOBaHUC

Tect

Pazpabotka rioccapusi Pemienue 3amau  Ha
ONpeNIeJIEHUE  BEPOATHOCTH  BO3HUKHOBEHUS
HACJICJICTBEHHBIX TMPU3HAKOB MPHU CIETUICHHOM
HAaCJIEJ0BAHUM, COCTaBIIEHHE TE€HOTUIIMYECKUX
CXEM CKPEIINBaAHUS

OK 01 OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3amau Ha onpeneneHue TUna MyTaluuu
HpI/I Hepe,uaqe HACJICIACTBCHHBIX HpI/I3HaKOB,
COCTaBJICHUE

TCHOTHUIIMYCCKUX CXEM CerHII/IBaHI/ISI

Paznen 3. Teopus 3Bo/1IOUNH

OKO02
OKO04

Hcropus SBOJIIOIIMOHHOIO
y4eHHs. MUKpO3BOIIIOLMA

@ponTaneHblii  onpoc Pa3zpaboTka Tioccapus
TepMuHOB  Pa3paboTka  JIeHTBI  BpEeMEHH
Pa3BUTHA 3BOJIOOMOHHOI'O YUYCHUSA

OKO02
OK04

MakposBonronus.
Bo3aukHOBEHHE WU
SKA3HU Ha 3emiie

pa3BuTHE

OneHuBaemas  IUCKYCCHSl:  HCIOJb30BaHUE
apryMEHTOB, OMOJIOTUYECKOW TEPMUHOJIOTUU U
CUMBOJIMKM  JJIs  JOKa3aTeJIbCTBA  POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIT
Pa3zpaOoTka JI€HTHI BPEMEHM BO3HUKHOBEHHS U
pa3BUTHS KU3HH HA 3eMiie

OKO02
OK04

[Ipoucxoxnenue
AHTPONOTEHE3

YCJIOBCKA

@pOHTAIBHBIN OITPOC
Pa3paboTka 7€HTBI BPEMEHH MPOUCXOKICHUS
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YCJIOBCKA

Pa3nea 4. DxoJorus

OK 01 OK 02 | Oxonornueckue  ¢aktopsl  # | TecT mo 3KOJIOTMYeCKUM (akTopam U cCperam

OK 07 Cpebl )KH3HU KU3HH OPTaHU3MOB

OK 01 OK 02 | ITomymsius, coobmiectBa, | CocTaBIeHHE CXE€M KPYroBOpOTa BEIIECTB,

OK 07 HKOCHUCTEMBI UCTONB3ys  Marepuanbl Jiekuuu  Pemenwue
MPAKTUKO-OPUEHTHPOBAHHBIX pacueTHbIX
3aJJaHUN TI0 TEPEHOCY BEIIEeCTBAa W JHEPTHH B
HKOCHCTEMax C COCTaBJIEHHE TPOPUUECKHUX
nenei u nupamu OMoMacchl M SHEPTHH

OK 01 OK 02 | buocepa - riobaneHas | OueHuBaeMasi AucKyccus TecT

OK 07 9KOJIOTMYECKasl CUCTeMa

OK 01 OK 02 | Bausaue aHTpororeHHeix | Tect

OK 04 OK 07 (dakTopoB Ha buochepy [TpakTudeckast padota "OTx0/16I TpOU3BOICTBA"

OK 02 OK 04 | Bnusiaue couuanbHO- | OueHuBaemas JUCKYCCHSI Boinonnenue

OK 07 JKOJIOTHYECKHX  (DaKTOpOB  Ha | JJabopaTOpHOU pabOTHI Ha BHIOOD:

3/10pOBbE YETIOBEKA "VMcTBeHHas paborocnocoOHOCTh", "BnusiHue
abnoTtnueckux (akTOPOB HA YeTOBEKA(HU3KHE U
BBICOKHE TeMIIEpaTypsbl)"
Paspnen 5. buoJiorusi B :KU3HM

OK 01 OK 02 | buorexHnosoruu B KU3HM | BeIlmonHeHne keiica Ha aHainu3 WHGOPMAIMH O

OKO04T1IK 3.4 KaXKIIOTO Hay4HBIX TOCTHIKEHUIX B oOJactu
TeHETHYECKUX TEXHOJIOT U, KJIETOYHOM
WHXXEHEpUHU, TMHUIIEBBIX OWOTEXHOJIOTUH (110
rpynmnam), npeJcTaBiIeHNe pe3yabTaToB
pelIeHHsI KeHCOoB

OK 01 OK 02 | IIpomslnieHHas 6MoTexHoJIorus | BolmonaHeHue keiica Ha aHanu3 MHGOpMaLUU O

OK 04 Pa3BUTHUH MPOMBIIIJIEHHON OMOTEXHONOTHH (110
rpynmnam), npejcTaBiIeHNe pe3yabTaToB
pelIeHHst KeCOoB

OK 01 OK 02 | ConmanbHo-3THYECKHE acMeKThl | BeimomHeHne keiica Ha aHanu3 WHQOPMAIH O

OK 04 OMOTEXHOJIOT UM pPa3BUTHUH MPOMBINIIEHHON OMOTEXHOJIOTHH (IO
rpynmnam), npejcTaBiIeHNe pe3yabTaToB
pelIeHHsI KeHCOB

OK 01 OK 02 | buoTexHOIOTUU U TEXHUYECKHE Brimonnenue keiica Ha aHanu3 WHPOPMAIH O

OK 04 CUCTEMBI pPa3BUTHUH MPOMBINUIEHHON OMOTEXHOJIOTHH (IO

rpynmnam), [IPEACTABICHUE
peLIeHUs KeMCOB

pe3yabTaTOB
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5.JIucT U3MeHeHU i U 10T0JTHEHNH, BHECEHHBIX B pa004yI0 MPOrpaMmmy

No MN3MCHCHUA, JaTa U3MCHCHU A, Ne CTpaHUIbI C ©BMCHCHUCM

BbILJIO

CTAJIO

OcHoBaHue:

IToanuce nuiia BHECIIErO0 U3BMEHEHUS
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