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1. O0mas xapakTepucTHKa padoueil mporpaMMsl 001e00pa30BaTEJIbHOM THCIUIIIHHBI
«BUOJIOT'US»

1.1. MecTo aucuMniMHbI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammbl CI10:

Oo6meobpa3oBatenbHas guciumuinHa «buonorusy sBisercs 00s3aTeNbHOM YaCThIO
o011eo0pa3oBaTebHOrO HUKIIa 00pa3oBaTenbHOM mporpammsl B cootBeTcTBUN ¢ PI'OC CIIO no
cnenuanbHoct  44.02.02 [lpenogaBanme B HadainbHBIX Kiaccax. llpodeccuonanbHO-
OPUEHTHUPOBAHHOE COAEPIKaHUE COEPKUT OOBEKT M3yueHHs «HemoBex».

1.2. Ileau ¥ iIaHUpPYeMble pPe3yJbTAThI 0CBOCHHS AUCHUIINHBI:

1.3.1. lleau aucuunJInHbI

Heab: popmupoBanre y 00y4arommxcsi CUCTEMbI 3HAHUH O Pa3INUHBbIX YPOBHSX KU3HU CO
3HAHUEM COBPEMEHHBIX TMPEACTABICHUI O KUBOM TMPHUPOJIC, HABBIKOB 10 MPOBEACHUIO
OMOJIOTMYECKUX WCCIICJIOBAaHUI C COOJIOJICHHEM OJTHYECKUX HOPM, apryMEHTHPOBaHHOU
JTUYHOCTHOM TO3UIIMHU IO O€pEKHOMY OTHOIIICHUIO K OKPYIKAIOIIeH cpere.

3agauu:

* oay4yeHue GyHIaMeHTaNbHBIX 3HaHUI 0 Ononornyeckux cucremax (Kierka, Opranusm,
[Tonynsmusi, Bua, Dkocucrema), UCTOpUM PAa3BUTHsI COBPEMEHHBIX MPEICTABJICHHA O YKUBOU
MPUPOJIC, BHIIAIOIIUXCSI OTKPBITHSIX B OMOJOrMYECKOl Hayke; poiu OHWOJOrMYecKOoil HayKu B
dbopMUPOBaHUN COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTHHBI MHpa; METOJaX Hay4dyHOTrO
MO3HAHUS,

* OBJIaJICHUE YMEHUSMU JIOTUYECKU MBICIIUTh, 000CHOBBIBATH MECTO M POJIb OMOIOTUIECKUX
3HAHUM B MPAKTUYECKOM AEATEIbHOCTH JIFOJICH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI; ONIPEIEIATh
JKUBBIE OOBEKTHI B IPUPOJIC; TPOBOIUTEH HAOIIOACHUS 32 DKOCUCTEMAMU C LIETbI0 UX OMUCAHUS U
BBISIBICHUS €CTECTBEHHBIX M AHTPOMOTECHHBIX W3MEHEHWW; HaxOJUThb W aHAJIU3UPOBATH
HH(}OPMAITHIO O )KUBBIX 00BEKTaX;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
o0Oydaromuxcsi B Mpolecce H3ydyeHUs OMOIOTHYECKUX SBICHMIA; BBIJAIOIIUXCS JOCTHXKEHUN
OHMOJIOTHH, BOMIEAIINX B OOIIEUETOBEUECKYIO KYIbTYpPY; CIOXKHBIX U MPOTUBOPEUUBBIX MyTel
Pa3BUTHUSI COBPEMEHHBIX HaYUHBIX B3TJISA0B, UIECH, TEOPHUI, KOHIENIUN, THIOTE3 (O CYLIHOCTH U
MIPOUCXOXKICHUH KU3HU, YEIIOBEKA) B X0/ paOOTHI ¢ Pa3IMYHBIMA UCTOYHUKAMU WH(OPMAIINN;

* BOCNHUTaHWE YOEKJICHHOCTH B HEOOXOAWMMOCTH TIO3HAHHS JKUBOH TPHPOJIEI,
HEOOXOIUMOCTH PAIMOHATBHOTO MPUPOIOIIOIBE30BAHUS, OEPEKHOTO OTHOMICHUS K IMPUPOTHBIM
pecypcam 1 OKpy»Karolieil cpenie, COOCTBEHHOMY 3/10pOBbIO; YBa)KEHUSI K MHEHHUIO ONITIOHEHTA MTPU
00CyXIeHUH OMOJIOTHYECKUX TTPOOIIeM;

* UCIOJB30BaHUE MPHUOOPETEHHBIX OMONOTUYECKUX 3HAHUN W YMEHUIl B TMOBCETHEBHOM
JKU3HU JUIsl OLIEHKHM TOCTIEACTBUI CBOEU NEATENbHOCTH (M ACSITENBbHOCTH JPYTUX JIOJEH) 1o
OTHOIICHHUIO K OKPY)KAIOLIEH cpene, 3M0pOBBIO JPYTUX JIOAEH M COOCTBEHHOMY 3I0POBBIO;
000CHOBaHME U COOIIOZCHNE Mep NPOPHIAKTUKY 3a00JIeBaHUN, OKa3aHUE TIEPBOM TTOMOIIH pU
TpaBMax, COOIIOICHUE MTPABUII IOBEICHNUS B IPUPO/IE.

1.2.2. [lnannpyemMblie pe3yJabTAThI OCBOCHHUS 0011e00pa30BaTebHOM IUCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHNE TUCIUIITNHA UMeeT Tpu popmupoBanuu 1 pazsutun OK u [1K



Kon un
HANMEHOBaHHE
bopmupyembIx
KOMIIeTeHIIH i

HHaHpreMble pPe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

Oo6mue!

JMcuunIMHapHbie?

OK 01. Beibupath
CIIOCOOBI peleHus
3ajaq
npodecCuoHAIbHON
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpYyHIy, OCO3HaHHE IIEHHOCTH MacTepCTBa,
TPYAOTIO0HE;

- TOTOBHOCTh K aKTHBHOH JESATETBHOCTH TEXHOJOTHUECKOW U
COLIMAJILHOM HAINpaBJICHHOCTH, CHOCOOHOCTh HMHHUIIMHPOBATH,

IUIAHUPOBaTh M CaMOCTOSITETIbHO  BBIIOJHATH  TaKYyIO
NeSITETIbHOCTD;
- UWHTepeC K pasauuHbIM cdepaM npodeccHOHaTHLHON

JIeITCIIEHOCTH,
OBnajeHrne yHUBEPCAIbHBIMH YYCOHBIMU TTO3HABATECIHHBIMU

NECUCTBUSIMU:
a) 0a30Bble JIOTHYeCKHe IeliCTBUSA:
- CaMOCTOSITENIbHO  (POPMYTUPOBATH M aKTyaIU3HPOBATh

npo0JIeMy, pacCMaTpPHUBATh €€ BCECTOPOHHE,

- YCTaHaBIUBATh CYIICCTBCHHBIN MPU3HAK WJIH OCHOBAHUS IS
CpaBHEHMsI, KIacCU(DUKAIUU U 000OIICHMUS;

- ONpeneNaTh IENH JCATCIEHOCTH, 3aJaBaTh MHapaMeTpbl
KPUTEPHUU UX TOCTHIKCHUS;

- BBIBIATH  3aKOHOMEPHOCTH U

paccMaTpruBaACMBIX ABJICHUAX,

NpOTUBOpEYHsT B

- chopmupoBaTh 3HAHHS O MECT€ W POJU OWOJIOTHH B

CUCTEME €CTECTBEHHbIX HayK, B (OPMUPOBAHUU
COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpa, B
MO3HAHUM 3aKOHOB MPUPOABl M PEUICHUH >KU3HEHHO
BaYKHBIX COLIMATIbHO-ITHYECKUX, SKOHOMHUYECKUX,
OKOJIOTMUECKUX TMpoOJieM ueloBEeYecTBa, a TakKkKe B
pelieHun BOIIPOCOB paIoHaIBLHOTO
MIPUPOJIOTIONB30BAHUSA; B (OPMHUPOBAHUHM IIEHHOCTHOTO
OTHOILEHHUS K MpPHUpOJE, OOIIECTBY, UEIOBEKY; O BKJIAJE
POCCHICKMX ¥ 3apyO€XHBIX YYCHBIX - OHOJIOTOB B
pazButue Ouosoruu;, (YHKIUOHATBHOM TPaMOTHOCTH
YeJioBeKa I pelIeHus )KU3HEHHBIX MPo0eM,

- yYMeTh BIAJETh CHCTEMOHl OHMOJOTHMYECKUX 3HaHUH,
KOTOpasi BKIIIOYAET:

OCHOBOIIOJIararomue OHOJIOTHYECKHUE TCPMHHBI U IOHATUA

(Ku3Hb, KIJIETKA, TKaHb, OpraH, OpPraHuU3M, BHU],
MOMYJISAIUS,  DKOCHCTEMA, OMOLIEHO3, ounocdepa;
MeTaboIM3M, TOMEOCTa3, KICTOYHBIH  HWMMYHHTET,
OuocuHTEe3  Ocnka, OWOMOJIUMEPHI,  JTUCKPETHOCTD,
caMOpEeTyJISIIHS, CaMOBOCITPOU3BEJICHNE,

1 YKa3blBaloTcA NMMUHOCTHBIE M MeTanpeaMeTHble pe3yabTaThl 3 rOC COO (B nocnegHelt pepakumum ot 12.08.2022), popmupyemble 06LLe06pa3oBaTenbHON AUCLMIINHOMN

2 OucumnavHapHble (NpegMeTHble) pes3yibTaTbl YKasbiBatoTca B cooTeeTcTBUMM ¢ PIFOC COO (B nocneaHew pegakumm ot 12.08.2022)




- BHOCUTh KOPPEKTHUBBl B
pe3yibTaToB

MOCIIECTBUM ACATCIIBHOCTH,

JCATCIIBHOCTD, OLICHUBATh

COOTBETCTBHUE IENsIM, OLICHUBATh  PHUCKHU
- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE TP PEIICHUN KU3HEHHBIX
npobiem

0) 0a3oBbIe HccIeI0BaTeIbCKUE TeHCTBUS:

- BIIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOM U MTPOSKTHOM
NEeSITeTTHHOCTH, HABBIKAMU pa3pelieHsl IpooIiem;

- BBISIBIISITh MPUYHMHHO-CJICICTBCHHBIC CBSI3H U
aKTyaJM3UpOBATh 3a/lavy, BBIJBUTATh THUIIOTE3y €€ PEIICHUS,
HaXOIUTh  aApTyYMEHTBl I JOKa3aTelbCTBA  CBOMX
YTBEPKICHHUIA, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHHUS,

- aHaTM3UpOBaTh IMIOJIYYCHHBIE B XOJAE pEIICHHUS 3aJa4u
pe3ynbTaThl, KPUTHYECKH OICHUBATH WX JOCTOBEPHOCTD,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yMeTh TIEPEHOCHTH 3HAHHWS B TIO3HABATCIBHYI0 U
NPaKTUIECKYIO 00JIACTH KU3HEICATEIIEHOCTH;

- yYMeTh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacrelii;

- BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOIbI
U pelICHMUS;

- CIOCOOHOCTh WX WCIIOJNIb30BAHHUS B TMO3HABATEIBHONH U

COLIMAIBHOW ITPAKTHKE

HAaCJIEACTBEHHOCTh, U3MEHYUBOCTh, 3HEPrO3aBUCHUMOCTb,
POCT U pa3BUTHE);

Ouosnoruueckue Teopuu: kinerouHas teopus T. IlIBanHa,
M [Ilneitnena, P. BupxoBa; KJIOHAJIbHO-CEIEKTUBHOTO
nmmynurera I1. Opaux, .M. MeunukoBa, XpoMOoCOMHas
Teopus  HacieACTBeHHocTH 1. Moprana, 3aKoH
3apoabimeBoro cxojacra K. bapa, s3BontonnonHas Teopust
Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIOLUU, TEOPHUS
antporioreHe3a Y. JlapsuHa; Teopus 6uoreorenosa B.H.
CykauéBa; yuenus H.M. BasunoBa - o IleHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHIA,
A.H. CeBep1ioBa - 0 IyTAX U HaIlpaBJICHUAX IBOJIIOLNH,
B.U. Bepnaackoro - o 6uocdepe;

3aKOHBI (eAMHOOOpa3usi MOTOMKOB IEPBOIO MOKOJIEHMS,
paciieneHusl IpU3HAKOB, HE3aBUCUMOrO HAacl€OBAHUS
npu3HakoB I'. Mennens, CLEINIEHHOTO HaciaeqoBaHUs
MPU3HAKOB M HapyIlIeHUs cleruieHus reHoB T. Moprana;
TOMOJIOTHYECKHX PSIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H.M. BaBunosa, renernueckoro pasaosecus k. Xapau u
B. Baiin6epra; 3aponsimeBoro cxonactsa K. boapa,
omnoreneTnyeckoro 3akoHa J. ['exkens, . Miomiepa);
MPUHIUIIBI (UUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);
npaBwia (MuHuMyma 1O. Jlubuxa, sKojoruueckoin
MTUPaMU/IbI YUCEIl, OMOMACCHI M SHEPTHH);

runote3sl (koanepBatHoi A.M. Omapuna, TEepBUYHOTO
oynbona [x. Xonneitna, mukpocdep C. dokca, pudo3numa
T. Yek);

- chopmupoBaTh YMEHHS pPACKpbIBaTh COJIEp)KaHUE

OCHOBOIIOJIararommux OMOJIOTHYECKUX Teopnﬁ Hn TUII0TEC3!:




KJICTOYHOMH, XPOMOCOMHOM, MYTallMOHHOM,
HBOJIIOIIMOHHOM, TPOUCXOXKIEHUS >KU3HHM U YEIOBEKa;
BIIQJICHUE CHCTEMON 3HaHHi 00 OCHOBHBIX METOAAX
HAY4YHOTO TO3HAHUS, HCIOJIB3YEMBIX B OHMOIOTHYECKUX
UCCIICZIOBAaHUSIX  JKUBBIX OOBEKTOB M  HKOCHUCTEM
(ommcanuwe, wu3MepeHUe, TMPOBEACHUE HAOIIOACHUI),
Ccroco0aMM BBISIBICHHS M OLIEHKHM aHTPOIOTEHHBIX
W3MEHEHUH B PUPOJIE;

- chopMupoBaTh YMEHHUS packpbIBaTh
OCHOBOMOJArampmme  OHOJOTHYeCKHe  3aKOHBl U
3akoHomepuoct (I. Mennens, T. Moprana, H.HU.
Basunosa, O. I'ekkens, @. Mromnepa, K. bapa), rpanuiist
UX IPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

- YMETh BBIJENSTH CYIIECTBEHHbIE IPU3HAKU:

CTpPOEHHSI BHMPYCOB, KJIETOK NPOKAPUOT M DSYKapHOT;
OJITHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OpPraHU3MOB, BU/IOB,
OMOTEOIIEHO30B, IKOCUCTEM B OUOoCchepHI;

CTpPOCHHSI OpraHOB U CHUCTEM OpraHOB pPAacTEHUH,
KUBOTHBIX, YEJOBEKa; IMPOLIECCOB >XU3HEIAECATEILHOCTH,
MPOTEKAIOIIUX B OPraHU3Max pacTEHHH, XUBOTHBIX U
YEJI0BEKA;

OMOJIOTUYECKUX IIPOLIECCOB: oOMeHa BELIECTB
(Metabomu3m), WHGOPMAIIMU W TIPEBPAIICHHUS SHEPTHUH,
OpoXXeHHsI, aBTOTPOGHOTO U TETepOTPO(HOTO THUIIOB
nuTaHus, QOTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHe3a, ASMOpHOreHe3a, IOCTAMOPHOHAIHLHOTO
pa3BUTHA, PA3MHOXKEHUS, WHIWBUIYAITBHOTO pPa3BUTHUSA
opranu3mMa (OHTOT€HE3a), B3aWMOJCUCTBUSA TEHOB,
rereposuca;  JCWCTBUH  HMCKYCCTBEHHOro  0TOOpa,




CTaOUIM3UPYIOLIEro, JBIKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otOopa; aJIOMaTPUIECKOTO u
CUMIATPUYECKOTO BUJI000pa30BaHUs; BITUSTHUS
JOBUKYIIUX CHJI SBOJIONUN HAa TeHO(OH[ MOMYJISAINN;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOHWTaHus,
Yepe/OBaHHUS HAMPABICHUA OSBOJIONUH; KPYTrOBOPOTA
BEIIECTB ¥ IMOTOKA SHEPTUHU B IKOCHCTEMAX;

- mpuoOpecTH ONbIT MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAay4YHOTO TIO3HAHMS, HCIIOJIb3YeMbIX B OHOJOTHU:
HaOIO/IEHUSI U OINHUCAHUS >KUBBIX CHCTEM, MPOIIECCOB U
SIBIIGHUHW; OpraHu3alid U TPOBEACHHs] OHOJIOTHYECKOTrO
OKCIIEPUMEHTA,  BBIABMKCHHUS  THUIOTE3,  BBISBIATH
3aBUCHMOCTH  MEXKIy HCCIEAYEMbIMH BEIMYMHAMH,
OOBSICHSITH TIOJIyYCHHBIC PE3yIbTaThl U (HOPMYITHUPOBATH
BBIBOJIBI C UCTIOJIb30BAaHUEM HAYUYHBIX MTOHITHIA, TCOPUN U
3aKOHOB;

- chopMUpOBAaTh YMEHHUSI BBIICNIATH CYLIECTBEHHbBIE
MpPU3HAKA BHPYCOB, KJIETOK TMPOKAPHUOT U 3YKaApPHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPTraHU3MOB, BHIOB,
OHMOTeOlEeHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEIIECTB W MPEBpAIICHHS] SHEPTUU B KIETKE,
dboTocHHTE3a, TIACTUYECKOTO U DHEPreTHYECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, Mel03a, OTUIOI0TBOPEHUS,
pPa3BUTHS W PA3MHOXCHHS, WHIUBUAYATHHOTO PA3BHTHS
opranu3ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOTO otbopa, BH1000pa30BaHMsI,
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOHWTaHuf,
BIUSHUS KOMIIOHEHTOB JKOCHCTEM, aHTPOIOTEHHBIX
W3MEHEHHMHI B  DJKOCHCTEMax CBOEH  MECTHOCTH,




KpyroBOpOTa BEIIECTB M MpEBpallleHue »SHEPruu B
ouocdepe;

- chopmupoBaTH YMEHUS PUMEHSTH MOTYyYEHHbIC 3HAHUS
U OOBSICHEHHUST OMOJIOTHYECKUX TIPOIECCOB U SIBJICHHIA,
JUTSL TIPUHSATUS. TIPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HH C ILeTplo olecrieueHus O€30MacHOCTH CBOETO
3JI0POBBS U 3I0POBbsSI OKPY KAIOIIUX JIFOICH, COOJTIOICHUS
3JI0pOBOT0 00pa3a )KM3HU, HOPM I'PAaMOTHOTO ITOBEACHHUS B
OKpYXKaroIei MPUPOAHOMN cpene; MMOHUMaHue
HE00X0UMOCTH WCIIONIb30BaHUS JTOCTHKEHUI
COBpEMEHHOW  Ouomoruu W  OUOTEXHONOTHUH A
paIoHaIbHOTO MIPUPOIOTIONB30BAHUS; yMEHHE
WCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEeHTHI,
OWOJIOTMYECKYI0 TEPMHHOJIOTHIO W CUMBOJIUKY IS
JI0Ka3aTeIbCTBA poncTBa OpTaHU3MOB Pa3HBIX
CUCTEeMATHUYECKUX TPYIIT, B3aUMOCBSI3M OPraHU3MOB U
cpenpl  oOWTaHUS; €IMHCTBA  YEJOBEUECKHUX  pac;
HEOOXOIMMOCTH 37I0pPOBOTO 00pa3a >KW3HH, COXpPaHEHUS
pazHoOOpa3usi BHJIOB M JKOCHCTEM, KaK YCJIOBHS
COCYIIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

- copMUpPOBATH YMEHHSI pEIIaTh OMOIIOTUYECKUE 3aJauH,
COCTaBIISITh TCHOTUIMYECKHE CXEMBI CKpEIIMBAHUS s
Pa3HBIX THUITOB HACJICIOBAHUS MPHU3HAKOB y OPTaHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB W JHEPTUU B
JKOCUCTEeMaXx (LIeTH MUTAHUS, TUIIEBbIE CETH), BBIABIATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIY HCCIeIyeMbIMU
OMOJIOTMYEeCKUMH 00bEKTaMH, MPOLIECCAMU U SBICHUSIMU;
JIeNIaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHMH MOTYyYEHHBIX
pE3yIbTATOB;




- chopmupoBaTh yMEHHUS KPUTUYECKH OLIEHUBATh
H(pOpMAIIHIO OHOJIOTHYECKOT0 coJlepKaHus,
BKJIIOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHUSA W3 Pa3IMYHBIX
HCTOYHUKOB (CpeACcTBa MacCOBOM MH(OpMAIHH, HAYYHO-
MOMYJISIPHBIE MaTEPHAIIbl); HHTEPIPETUPOBATH ITHUECKUE
ACTIeKThl COBPEMEHHBIX HCCIICIOBAaHWA B OHOJIOTHH,
MEIUIHE, OMOTEXHOJIOTHH;, pacCMaTPUBaTh TI100aThHBIC
9KOJIOTHYECKUE po0OIeMbI COBPEMEHHOCTH,
dbopMupOBaTh MO OTHONIEHHWIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHHE OICHMBATh JTHUYECKHUE AaCIEKTHI
COBPEMEHHBIX HCCIIEIOBaHUI B 00JacTH OMOTEXHOJIOTUU
u TCHETHUYECKUX TEXHOJIOTHIA (k1oHUpOBaHUE,
HCKYCCTBEHHOE OTLTIOIOTBOPEHHUE, HATPaBIEHHOE
W3MCHCHHE TEHOMa ¥  CO3JaHUEe  TPAHCTEHHBIX
OpraHU3MOB);

- cdopMHpOBaTH YMEHHsI CO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOUICHHSI Ha OCHOBE
OMOJIOTHYECKOU nHpopmaruu u3 HECKOJIbKMX
HMCTOYHUKOB, TPAMOTHO HCIONb30BaTh TOHSTUIHBIN
anmapat OMOJIOTHH;

- yMEThb BBIABUTATH THIIOTE3bI, MPOBEPSATh  HX
AKCIIEPUMEHTAIBLHBIMUA CPEJICTBAMHU, (QOpPMYITUpPYS IIElb
WCCIICTIOBAHMS, aHATM3UPOBATH MMOTYYCHHBIE PE3YJIbTaThI
Y JIeTIaTh BBIBOJIBL;

- TNpUHUMATh ydYacTHe B HAyYHO-HCCIEI0BATEIbCKON
pabore mToO OWOJOTHH, OKOJOTMM MW  MEIUIUHE,
MpoBOAMMON Ha 0a3e HIKOJNBHBIX HAyYHBIX OOIIECTB U
MyOMUYHO TMPEACTaBIATh IMONyYEeHHBIE pE3yJIbTaThl Ha
YYEHUYECKUX KOH(EPEHIIHSIX Pa3HOTO YPOBHS;




OK 02. Ucnons3oBaTh
COBpPEMECHHEBIC
Cpe/cTBa MOUCKa,
aHanu3a u
UHTEPIpETALNN
UHPOpPMALIUHU 1
MH(POPMALMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 337124
npodeccuoHaIbHOM
JeSATEIILHOCTH

B 00nacti leHHOCTH HayYHOTO IO3HAHUS:
- ¢(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAyKH U OOIIECTBEHHOMH

KYJIBTYD,
MecTa B

IMMPAKTHUKHU, OCHOBAHHOI'O Ha AHUajiore

CHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO
HOJIMKYJIETYPHOM MHPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATENBCKOW KYJIBTYPBI
KaK CpeJCTBAa B3aMMOACHCTBHS MEXIY JIOABMH M ITO3HAHUS
MHpa;

- OCO3HAaHWE IEHHOCTH HAYYHOH AEATENBHOCTH, TOTOBHOCTH
OCYIIECTBIIATH IPOEKTHYIO " MICCIIEIOBATEIbCKYIO
JeSTeIbHOCTh UHIMBH/YaJIbHO U B TPYIIIE;

OBnazieHNe YHUBEPCAJIbHBIMU YYEOHBIMU TO3HABATEIbHBIMU
JICUCTBUSIMU:

B) paboTta ¢ nHpOopMaIuei:

- BJIQJICTh HABBIKAMH TMOJYYCHUSI HHPOPMAIMU U3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATE TIOMCK, aHAJIH3,
CHCTEMAaTH3alNI0 U MHTEPIPETANNI0 HHPOPMAIIMH PA3THIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHNUS;

- CO37aBaTh TEKCTHl B pa3UYHBIX (OpMaTax € Y4eTOM
Ha3HAa4YCHUs WH(OpMAIMU W UENCBOM ayJUTOPHH, BHIOMpas
ONTHMAJIbHYIO ()OPMY TPEICTABICHUS U BU3YaIN3aIHH;

- OLIEHHMBATH JIOCTOBEPHOCTH, JISTHTUMHOCTh WH(POPMALINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATBHO-ITUYECKUM HOPMaM;

- UCTIONIb30BATh cpexacTBa MH(pOPMATMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHWH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX M  OpPraHM3allMOHHBIX  3a1a4  C

CO6J'IIOI[CHI/ICM Tpe60BaHPIfI OpPrOHOMMUKHU, TCXHHUKHU

- chopmMHupoBaTh
nH(pOpPMAIIHIO
BKJIIOUAIOIIYI0 TICEBJJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX

YMEHHUSI  KPUTUYECKHU
OHMOJIOTHYECKOTO

OLIEHUBATD
coJlepKaHus,

HMCTOYHUKOB (CpeACcTBa MacCOBOM MH(OpMAIHH, HAYYHO-
MONYJISPHBIE MaTepUalIbl); MHTEPIPETUPOBATH ITUUECKUE
aCmeKThl COBPEMEHHBIX HCCIEIOBAaHUNH B OHOJIOTHH,
MEJIMIIUHE, OMOTEXHOJIOTHH;

- MHTEPHPETUPOBATH 3TUYECKHE ACIEKThl COBPEMEHHBIX
UCCIEeIOBaHUM B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUH;
paccMmaTpuBaTh INIOOANBHBIE KOJOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIIEHUIO K HUM

CO6CTB€HHyIO MO3UIKUK, YMCHHUC OLICHUBATL 3THYCCKUC

ACTIEeKThl COBPEMEHHBIX HCCJIENOBaHUI B  o0iactu
OMOTEXHOJIOTHH i FeHETUYCCKHUX TEXHOJIOTHI
(kToHMpOBaHMKE, HCKYCCTBEHHOE OTIOZIOTBOPEHHUE,
HampaBJieHHOE  M3MEHEHHE TeHOMa U  CO3JaHue
TPaHCTCHHBIX OPTaHU3MOB);

- chopMHpoBaTH YMEHHsI CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS HAa OCHOBE
OMOJIOrHYECKOM nH(popManuu nu3 HECKOJIBKHX
HWCTOYHHUKOB, TIPaMOTHO HCIOJIb30BATh IOHATUHHBIN

anmapar OMOJIOTUH
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0€30MacHOCTH, THUTHEHBI, PECypcOCOEpPEeKeHHs, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS WM 3alMThl HHPOPMAIIUH,
MH(POPMALMOHHOM 0€301MacCHOCTH TMYHOCTH

OK 04. DddextuBHO

B3aMMOJICCTBOBAaThL U

paboTtatb B
KOJIJICKTHBE "
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEICTICHUIO;

-OBJIaJICHIE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLIMATILHOMN NEATEIbHOCTH;

OBinaseHue  yHMBepPCAJbLHBIMH KOMMYHUKATHBHBIMU
JeHCTBUSIMU

0) coBMecCTHaA JeATEJbHOCTD:
- INIOHUMAThb MW HUCIIOJIB30BAThH HpeI/IMYH_IGCTBa KOMaHﬂHOﬁ 158
VHIUBUYaTbHON pa60TbI;

COBMECTHOM

- MMPpUHHUMATDh Jatsaest

KOOPJMHHUPOBATh

JeSITEIbHOCTH,
OpTraHHU30BLIBATE U HGfICTBPISI o €€
JOCTHKEHHIO: COCTABIIATH IUIAH IEHCTBUH, PaCIPENENITh POJIN
C Y4YeTOM MHEHMH Y4YaCTHMKOB 0O0CYXJIaTb pe3yJIbTaThl
COBMECTHOM paboTHI;

- KOOPJIMHUPOBATh U BBIMIOJIHATH paOOTy B YCIOBHSIX PEAJIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

- OCYHICCTBJIATH IMNO3HUTHBHOC CTPATCTHUCCKOC IIOBCACHHUC B
Pa3INIHBIX CUTyalusix, IMMPOSABJIATH TBOPYECTBO n
BOOOpakeHne, ObITh MHUIIMATUBHBIM

Osaanenue
NeHCTBUAMM:
I') NPUHATHE ce0s1 M APYTUX JIOIeH:

- HPpUHUMAaTb MOTUBBI U ApTYMCHTBI APYTUX Jmoaeu IIpU aHaJIN3eC

YHUBEPCAIbHBIMH peryJIsiTHBHBIMH

pPE3yIbTaTOB NEATEIBHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JAPYTUX JIOAEH Ha OIINOKH;

- cdopMHpoOBaTH YMEHHsI CO37aBaTh COOCTBEHHBIE
MACbMEHHBIE H  YCTHBICE COOOIICHWS Ha OCHOBE
OMOJIOTHYECKOU nHpopmaruu u3 HECKOJIbKHX
HMCTOYHUKOB, TPAaMOTHO HCIOJNb30BaTh TOHSATUIHBIN

amnmapat OHOJIOTHH;

- YyMeTh BBIIBUTaTh THUIOTE3bl, MPOBEPITh  HX
AKCIEPUMEHTAIBHBIMH CPEJCTBaMHU, (HOpMyIupys meib
HUCCIICAOBAaHNA, aHAJIU3UPOBATh IMOJTYYCHHBIC PC3YyJIbTAThL
M JIeJIaTh BBIBOJBI;

- NPHUHMMATh Y4YacTUE B HAYYHO-HCCIIEIOBATEIBCKON
paboTre 1O OWOJNIOTHM, OKOJOTMH W  MEIUIUHE,
MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB U
myOIMYHO TPEICTABIATh MOJYYCHHBIC pE3yJbTaThl Ha

YUEHHUECKUX KOH(PEPEHIHUAX pa3HOT0 YPOBHS
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- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHUP C MO3UIMH JIPYTOro
YeloBeKa

OK 07.
CopelicTBOBaTH
COXpaHEHHIO
OKpYXaIoIIei Cpebl,
pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU KIuMaTa,
TIPUHIIUATIBI
OepeKIMBOTO
MPOU3BOJICTBA,

3P PEeKTHBHO
ICUCTBOBATEL B
Ype3BbIYAHBIX
CUTYaIUAX

B o0J1acTH 3K0JI0rM4€CKOro BOCIIUTAHUS

- ¢chopMHUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYpPBI, TTOHUMaHUE
BIIMSIHUSI COLIUATTbHO-9KOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE
MPUPOTHON W CONMAIBHOW CpPENbl, OCO3HAHWE TJI00ATBHOTO
XapakTepa dKOJIOTUYECKUX MPOoOIIeM;

- TUIAHUPOBAHUE U OCYIIECTBICHHE JECUCTBUI B OKpYKarolen
cpeie Ha OCHOBE 3HAHUs LEJeld YCTOMYMBOIO pPa3BUTHUSA
YeJI0BEUECTBA;

aKTHUBHOEC JIEHUCTBUIA,
OKpYXaIoIlIeH Cpeae;

- YMEHHE TPOTHO3UPOBATh HEOJATOMPHUATHBIE IKOJIOTHUECCKUE

HCIIPpUATUC MMPUHOCAIINX BpCa

MOCJICICTBHS TIPEANPUHUMACMBIX JEHCTBUMA, MPETOTBPAIIAThH

UX;

- pacuiMpeHue OmbITa JAEATeIbHOCTH  HKOJOTHYECKOMN
HATPaBIEHHOCTH;

- OBJaQJICHHE  HaBbIKAMU  y4eOHO-HCCIIEI0BATENbCKOMH,

IIPOEKTHOM U COLUATIbHOM NEATEIIBHOCTU

- BJIAJETh CHUCTEMOM 3HAHWI 00 OCHOBHBIX METOIAX
HAyYHOTO TO3HAHWS, WCIOIB3yeMBIX B OHOJOTHYCCKHX
JKUBBIX OOBEKTOB H

HUCCIICAOBAHUAX 9KOCUCTEM

(ommcanuwe, w3MepeHue, HaOJTIOACHUH ),

crmoco0aMy  BBIABICHHS U OIICHKU AaHTPOIIOIC€HHBIX

MIPOBEICHUE

W3MEHCHHI B TIPUPOJIC;

- YMETh BBISABJIATh OTJIMYMTEIBHBIC MPU3HAKU >KUBBIX
CUCTEM, B TOM YHCJE T'pUOOB, PACTEHUH, KUBOTHBIX U
YeJI0BEKa; MPUCTIOCOOIEHHOCTh BUIOB K CpEeie OOUTAHUS,
a0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB DKOCHCTEM,

B3aHMMOCBSI3€eH OpraHU3MOB B COOO0IIECTBAX,
AHTPONOTEHHBIX HW3MEHEHUH B JKOCHUCTEMax CBOEH
MECTHOCTH;

- yMeTh  BBIIENATH  CYIIECTBEHHBbIE  MPHU3HAKU
OMOJIOTMYECKUX MPOLIECCOB: obMeHa BEIIECTB

(metabonusm), uHbOpPMAIMU U TPEBpAIICHUS SHEPTUH,
OpoXKeHHsI, aBTOTPOGHOrO0 U TeTepOTPO(HOr0 THUIOB
NUTaHusA, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Mel03a,
ramMeToresesa, AMOpuoreHesa, IMOCTIMOPHOHAIBHOIO
pa3BUTHS, PAa3MHOXKEHUS, WHAWBHUIYAJIbHOTO Pa3BUTHS
B3aHMOJICHCTBHS  T'CHOB,
HUCKYCCTBEHHOTO  OTOOpa,
ABIKYIIETO W  pa3pbIBAIOLIETO

AJUIOAaTpHUICCKOIro n

opranu3mMa (OHTOTEHE3a),
reTepo3nca; NeucTBUHI

CTaOUITN3UPYIOLIETO,
€CTECTBEHHOT'O otOopa;
CUMIIATPHUICCKOT'O BI/I,Z[OO6p330BaHI/I$I; BIIMAHUA
JOBUOKYIIUX CHJI SBOJIOIUH HAa TeHO(OH[ MOMYJISINN;

MIPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpele OOHWTaHus,
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YepeOBaHMs HAMpaBICHUH 3BOIIOIUY;
BEIIECTB M NMOTOKA SHEPTUU B IKOCUCTEMAX

KpPYTrOoBOpOTa

1K 1.5. BeiOupats u
pa3pabaTbIBaTh
y4aeOHO-
METOINYECKUE
MaTepuajbl Ha OCHOBE
®I'OC n npuMepHBIX
00pa3oBaTeNbHbIX
IPOTPaMM C Y4ETOM
TUTIA
00pa3oBaTenbHON
OpraHu3aIuy,
ocobeHHocTEl
KJ1acca/TPyIIbl U

- [Nonumanue posn 6uosIOTUN B (POPMHUPOBAHUH HAYYHOTO
MHUPOBO33PEHHUS M SKOJIOTHUECKON KYIBTYPhI Y MITAIIIHX
IIKOJIEHUKOB.

- YMeHue aalTUpoOBaATh CIIOKHBIC OMOJIOTHYECKHE
KOHIICTIIIUY JIJIS IOCTYITHOTO BOCTIPUSTHS IETHbMH MJIQJIIIETO
HIKOJIBHOTO BO3PACTA.

- CrocoOHOCTh pa3padaThIBaTh HHTEPECHBIC U HATIISTHEIC
y4eOHbIC MaTepHAIIbI IO OUOJIOTUH ISl HAYATLHOW IIKOJIBL.

- 3HaHue 0a30BBIX OMOJIOTMYECKUX TTOHATUH U 3aKOHOB.
- [ToHuMaHue pou OMOJIOTUY B TIOBCETHEBHOMN KU3HU U
B OKPY’KaroIeM MHUpe.

- YmMmenue BBIACIATH KIIFOUCBBIC OHMOJIOTHYECKHE 3HaHU,
He00X0UMBIe 1S POPMHUPOBAHUS €CTCCTBCHHOHAYYHOMN
TPaMOTHOCTH Y MIIQJIIIHX IKOJIHHUKOB.

- Cnoco6HOCTh pa3pabaThIBaTh U aIaTUPOBATH
JIEMOHCTPAIMOHHBIC SKCIIEPUMEHTBI U HAOIFOICHUS 110
OMOJIOTHH JJIs1 HAYATbHOM IIKOJIBI.

- YMeHune co3aaBath y4eOHO-METOAMICCKHE MaTEPUAIThI
(KapTOYKH, UTPBI, IPE3CHTAIUH ) TIO OMOJIOTHH,
COOTBETCTBYIOIINE BO3PACTHBIM OCOOCHHOCTSIM MJIA TIIINX
IIKOJBHUKOB.

OTJICIBHBIX

oOydaromuxcs.

IK 3.1. - [TonumaHue posid OHOJIOTHU B (POPMHUPOBAHMHU LIEHHOCTHOTO | - 3HaHue OCHOBHBIX IPUHIUIIOB SKOJOTHYECKON ITUKH

TIpOEKTUPOBATH 1 OTHOILEHHS K IPUPOJIE U 30POBBIO YETOBEKA. H 3710pOBOr0 00pasa XKU3HU.

peaJII/ISOBLIBaTL - YMeHue ucronab30BaTh 3HAHUS 6HOHOFHI/I JJIA - ITonnMaHue B3aMOCBS3HU MEXKOY 6I/IOJIOFI/I‘ICCKHMI/I
(GOpMHUPOBaHHMS IKOJIOTHIECKON KyJIBTYpPBI M 3JI0pPOBOI0 00pa3a HPOIIECCAMH U 37I0POBHEM YEJIOBEKA.

COBPEMCHHBIC JKU3HU Y MJIAJIIIHUX IIKOJLHUKOB. - VMeHHE UCIIOIb30BaTh OMOJOMMYECKUE 3HAHUS JUIS

HPOTrpaMMbl - CrocoOHOCTH pa3padaThiBaTh BOCIIUTATEILHbIE (bOpMHUPOBaHHS Y MIIAIIITUX IIKOJIBHUKOB OTBETCTBEHHOTO

BOCIIUTAHHUS Ha
OCHOBE [IEHHOCTHOT'O
COJIEpKAHHS
00pa3oBaTeNbHOTO
nporiecca.

MEpOTIPUATHS, HATIpaBJICHHBIE HA POpMUpPOBaHUE OEPEKHOTO
OTHOLICHHUS K IPUPOJIE U CBOEMY 37J0POBBIO.

OTHOWICHUS K TMIPUPOJIE U CBOEMY 3I0POBBIO.

- CriocoOHOCTh pa3pabaThiBaTh U IPOBOAHUTH
HKOJIOTUUECKHE AKIINH, SKCKYPCHUH U IPyTHE BOCIIUTATEIILHbIC
MEpOTIPHSITHUSI.

- YMeHue npoBOIUTh OeceIbl U AUCKYCCHH C
MJIQ/INIAMH IKOJIBHUKAMH O IIGHHOCTH 3/I0POBBSI U BAKHOCTH
OXpaHbI IPUPOIBI.
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2. CTpyKTypa 1 coaep:kaHue 0011e00pPa30BaTeIbHON N CHUIITTHHBI
2.1. O6beM JUCHUILUINHBI U BHIbI Y4eOHOH padoThl

Bua yueOHoi# padoThI O0bem B yacax
O0bem o0pa3oBaTe1bHOM NPOrpaMMbl JUCHHUIINHBI 144
B T.Y.

OcHoBHoOE conepxaHue 136
BT.U..

TEOpeTUIecKoe 00yUeHUe 88
IIPaKTUYECKUE 3aHATUSA 48
KOHCYJIbTalUs 2
B Tom unciie npoeccnoHaIBLHO-0PHEHTHPOBAHHOE COAEPKaHUE 18
(coaep:kaHue NPUKJIATHOTO MOIYJISA)

TEOpeTUYeCcKoe 00yUeHne 4
[IPAKTUYECKUE 3aHATUS 14
IIpomeskyTouHas arrecTanus (IK3aMeH) 6




2.2. TemaTu4yecKuii IJIAH U COJePKaHUE TUCIHHUILIMHBI

HanmenoBanue Coaep:xanue yueOHOro Mmarepuasa (0CHOBHOE U NPO¢eCCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3/iesioB U TeM JadopaTopHbIe U NMPAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYMH) 4acoB | KOMIECTeHIHH
1 2 3 4

Pasnea 1. Kinerka — cTpyKTypHO-(pDYHKIHOHAJIbHAS €IMHHUIA 5 KUBOI'0 34

Tema 1.1. OcHoBHoOE conepxxaHue 2

Buonorus kak TeopeTnueckoe odyueHue: 2

HayKa Bbuonorus xak Hayka. CBsi3b OMOJIOTHH ¢ APYTUMH HayKamu: OMoxuMusi, Onodusuka, OnoHuKa, reHoreorpadus OK 02
u ap. Posb u Mecto 6uosorun B popMHUPOBAHUN COBPEMEHHON HAYUYHON KapTUHBI MUpa. 3HAYCHHE MK 1.5
Ouosiornyeckux 3HaHuil. Mcropus Ouonoruy. 3HaueHne HUTOJIOTHH I Pa3BUTUSL OMOJIOTUH U TIO3HAHUS
npupozabl. MeTobl IUTOIOTUN: MUKPOCKOIHS, XpoMaTorpadus, 31eKTpodopes, METO MEYEHBIX aTOMOB,
muddepeHManbHOe HEHTpUYTrupoBaHue, KyJIbTypa KIETOK

Tema 1.2. OcHoBHOe conepxanue 2

Oo0mas TeopeTnueckoe o0yueHue: 2

XapaKTePUCTHKA | Pa3pooOpasue onocucreM. OpraHu3anus OMOJOTHYECKUX CUCTEM. Y POBHHU OpraHU3allii OMOCUCTEM:

KH3HH MOJIEKYJIAPHO-TEHETHIECKU, OPraHOMIHO-KJIETOYHBIM, OPraHM3MEHHBIH, MOy JISMOHHO-BUI0BOI, OK 02
9KOCUCTEMHBIHN (OMOTeOeHOTHIeCKHiT), OrnocdepHbrit. Haykn, nzydaromue OHoinorniaeckue 00beKThl Ha
Pa3HBIX YPOBHSX OpraHu3auuu xu3Hu. OO011ast XapaKTepuCTHKa )KU3HHU, CBOMCTBA KUBBIX cucTeM. [Iporieccsl,
IPOMCXOJAIINE B ONOCUCTEMAX

Tema 1.3. OcHoOBHOe coiep:KkaHue 4/2

Buosornyecku Teopernueckoe o0yueHune: 2

BAXKHBIC XuMHUUeckuit coctaB KieTkd. Heopranuueckue BemecTBa KJISTKH, UX OHOIOrudeckast poib.

XUMHAICCKHE Oprannyeckue BeliecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa u GyHKIMN 6EIKOBOM OK 01

COCTHHEHM MoJIeKyJbl. DepMeHTHI, MPUHIIMIT UX ACUCTBUS. YTIeBoabl. bruonornueckue GpyHKINHN yTIeBO0B. OK 02
JIumuaer. O6muit mian crpoenus. ['mapodunsHo-ruapodobHbIie cBolicTBa. Kitaccudukanus munuaos. OK 04
buonornueckue Gynkuuu mununoB. ATD. Ctpoerne monexyiasl AT®. buonornyeckne pynxmmu ATD K 1.5
IIpakTHYecKue 3aHATHA: 2

Ponb 6€JIKOB, YIJICBOJOB U JKUPOB B OpTraHU3MC YCJIOBCKA. ButaMuHBI ¥ OHOIOTHYECKH AKTHBHBIE ,Z[O6aBKI/I, ux

3HAYCHHUC B JKU3HU OpraHr3Ma YCJIOBCKA. I'umo- 1 aBUTaMHUHO3EI UX IIOCICACTBUA. HpeI[CTaBJIeHI/Ie YCTHBIX




COOOIIEHUH C MPE3eHTAIUEH, TOATOTOBICHHBIX 110 TIEPEYHIO HICTOYHUKOB, PEKOMEHIOBAHHBIX
IIpenoaaBaTeieM

Tema 1.4.
CTpyKTypHO-
(pyHKIHOHAIBHA
sl OPraHu3anusA
KJIETOK

OcHoBHoOe conep:kaHue

6/2

TeopeaneCKoe oﬁyqe}me:

Knerounas teopus (T. HIBann, M. [llneiineH, P. Bupxo). OCHOBHbIE NIOJI0KEHUS COBPEMEHHON KIIETOUYHOU
Teopuu. TUIIBI KIIETOK: dyKapuOTHUYECKas U pokapruotudeckas. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIIETOK
9YKapHoT (PaCTUTENILHOM, )KUBOTHOM, TpHOHOI). CTpOoeHHE MPOKAPHUOTHIECKOH KiIeTKH. OCOOEHHOCTH
CTpOeHHUsI reTepoTpodHOI U aBTOTPOGHON MPOKAPUOTHIECKUX KIIEeTOK. CTpOCHHUE TUIa3MaTHIECKON
MeMOpaHbl. TpaHCTIOPT BEIIECTB Uepe3 MIa3MaTHUYECKYI0 MEMOpPaHY: MaCCUBHBIA U aKTUBHBIN. DHIOIUTO3:
MUHOIUTO3, (haronuTos3. DK3o1uTo3. O00I0YKa UK KIIeTouHast cTeHKa. CTpyKTypa U QYHKITMH KIECTOYHOM
CTEHKH pacTeHul, rpuOoB

Hutormnasma. Lurozons. Hutockener. OnHoMeMOpaHHBIE OPraHOUABI KJIETKU: HO0IIa3MaTHYECKas CETh
(BIIC), anmapart ['onbkH, JIM30COMBI, IEPOKCHCOMBI, BAKYOJIM PACTUTEIBHBIX KIeTOK. CTpoeHue u
(GYHKIMM OJTHOMEMOPAHHBIX OpraHouA0B KileTkU. Kierounslit cok. Typrop.

[TosyaBTOHOMHBIE OpPraHOU/IbI KJIETKHA: MUTOXOH/IPUH, IJIACTU/IBL: XJIOPOILIACTHI, XPOMOILIACTHI,
JEUKOIUIACThl, UX CTPOEHHE U GYHKUUU. S iepHbli annapaT KJIETKH, CTPOCHHE U (PYHKIIUH.
HememOpaHHBIe OpraHOUAbI KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBINA IIEHTp. OpraHouabl
JIBYDKEHUS: PECHUYKHU U KTyTUKH. CTpoeHHe U (PyHKIUU HEMEMOPaHHbBIX OPTaHOU OB KIIETKH

IIpakTHYecKkoe 3aHATHE:

[IpaxTuyeckas pabora «CTpoeHue KJIETKU (pacTeHusl, ’)KUBOTHBIE, TPUOBI) U KJIETOUYHBIC BKIIOYCHUS
(KkpaxmaJ, KapOTUHOUAbI, XJIOPOIJIACTBI, XPOMOILIACTHI )»

[IpnoGperenune onbiTa NPUMEHEHHSI TEXHUKH MUKpOCKOoNMpoBaHus. [lonroroBka Mukponpenaparos,
HaOJI0/IEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE PA3IMUU MEXIY U3ydaeMbIMU 00bEKTaMH,
MHTEpIIpeTanns Ha0It01aeMbIX SIBJICHUM, (hOpMyIHpOBaHE BHIBOJIOB

OK 01
OK 02
OK 04
K 1.5

Tema 1.5.
CTpyKTypHO-
GyHKUMOHANBH
ble (pakTopbI

OcHoOBHOE€ COIECPKaAaHUE

4/2

TeopeTnueckoe o0yueHue:

Crpoenue XxpoMocoM. XpOMOCOMHBIN HAOOP KIETOK, TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,

rarIouIHbIN U nuronaHb Habop. Hyknennossie kuciotel. JJHK u PHK. CtpoeHnne HykJI€MHOBBIX KUCIIOT.

Hyxneotuapl. Kommnementapasie a3otucteie ocHoBaHus. [Ipasuno Yapradda. Ctpykrypa JJHK — nBoiinas

OK 01
OK 02
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HacJeICTBeHHOC | ciupaib. Mectonaxoxaenue u ouonorundeckue pynkuuu JHK. JITHK-skcneptusza. Buast PHK. OyHkimu

™ PHK B kietke
IIpakTH4yeckue 3aHATHA: 2
Pemrenne 3ama4 Ha onpeieneHue NOCIe0BAaTENBHOCTH HYKIICOTHI0B

Tema 1.6. OcHoBHOE coepxanue 4/2

IIpoueccsl TeopeTruueckoe o0yueHue: 2

MATPUYHOI'0 Marpuunsiii cunre3 JJHK — permukauust. [Ipunuuns! perukanuu JIHK. Mexanusm perukaunn JJHK.

CHHTE32 Penapanus JIHK (nopemiekatuBHas, noctperuiekatuBHas). Peakunun matpuyHoro cuntesa. [lpunnun
KOMIUIEMEHTAapHOCTH B peakuusx matpuyHoro cuntesa. JJHK u rensl. 'eneTndeckuii Koj, €ro cBOMCTBA. OK 01
Tpanckpunms — matpuudblii cunte3 PHK. Tpancusiuus u e€ stamnsl. YcnoBus 6nocunresa 6enka. CtpoeHue OK 02
T-PHK u kogupoBanue amuHOKHCIO0T. Postb pubocom B OnocuHTe3e Oeka IIK 3.1
IMpakTHyecKkue 3aHATHS: 2
Pentenue 3a1a4 Ha onpeesieHUe Mocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OeKa.
Penienue 3a1a4 Ha orpe/esieHUe MMOCIe10BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKyJIe Oeska B ciydae
M3MEHEHUS NoCIieI0oBaTebHOCTH HykieoTu 0B JJHK

Tema 1.7. OcHoBHOe coep:KkaHue 4/2

Hexkerounsbie Teoperuueckoe o0yueHue: 2

(GhopMbI KU3HH Bupycel — HekieTouHble GOPMBI )KU3HU U 0OJIUraTHbIC apa3uTbl. CTpOeHHE MPOCTHIX U CIOKHBIX BUPYCOB,
perpoBupycoB, 6aktepuodaros. Kuznennsnii mukn JJHK-conepkamux Bupycos, PHK-coxepxarimx
BUpPYCOB, 6akTeprodaros. BUY, renatur yenoseka. OK 02
bakrepun. OOmas xapakrepuctuka. [Tonstue mramMM. Bupycsl u 6akTepun: cX0ACTBa U pa3aInyus OK 04
IpakTHyeckune 3aHATHSA: 2 K 1.5
BupycHsle u OakrepuanbHble 3a0oneBanust. O0ImKe TPUHIIUIIBI UCTIOIb30BAHMS JIEKAPCTBEHHBIX BEILIECTB.
OcobeHHOCTH TPUMEHEHUSI aHTHOMOTHUKOB.
ITpencraBneHue yCTHBIX COOOIIEHHH ¢ Mpe3eHTannel, MOArOTOBICHHbIX 10 IEPEYHI0 HCTOYHUKOB,
PEKOMEHIOBAHHBIX IPENIOAABATEIEM

Tema 1.8. OcHoBHOe coiep:;KkaHue 4 OK 02
TeopeTnueckoe o0yueHue: 4
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OO0MeH BelecTB | ACCUMMJISIMA U TUCCUMMIISIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BelecTB: aBTOTPOGHBIN U 2

U TIpeBpalleHue | rerepoTpodHbIil, a3poOHbIN 1 aHa’pOOHBIN. DHEepreTuueckoe odecreueHne KiaeTku: npespaiiesue AT B

IHEPruu B oOMeHHbIX nporeccax. DepMeHTAaTHUBHBIN XapaKkTep peakuuid KJIeTOYHOro MeTadoau3ma

KJIeTKe [lepBuuHBI CUHTE3 OPraHMYECKUX BEIIECTB B KileTke. [lmactuyeckuit oOMeH. @oTtocuHTe3. XeMOCHHTES. 2
AHas’pOOHBII SHEpreTHYeCcKuii 00MeH. AHa’poOHBIE OpraHu3MBbL. bposkeHue, aBTOTpo(HBIN U
reTepoTpOoQHBIN TUT TUTAHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH. DTaIbl
JHEepreTudeckoro oomMeHa. ['nukonns. buonoruueckoe OKUCIEHUE, WIN KIETOYHOE JbIXaHUE

Tema 1.9. OcHoBHoOE conepxxaHue 2

KuzHeHHbIH] TeopeTnueckoe odyueHue: 2

IHKJI KJICTKH. Knerounslii nuki, ero nepuoas! u peryismus. [lepuoasr unrepdassl ux ocodennoctu. Auddepenunarus OK 02

Muro3. Meiio3 KJIETKH M apecT KJIETOYHOro ukia. [lenenue kiaeTku — Mmuto3. CTaauu MUTO3a U TIPOUCXOIAIINE MTPOIIECCHI. OK 04
Kapuoxunes u nurokunes. buonoruueckoe 3naueHre MuTo3a. Meio3 — pe1yKIIMOHHOE JAEJIEHUE KIETKH.
Craguu Meiio3a. Melio3 — 0CHOBa MoOJIOBOTO pa3MHOkeHUs. [loBenenne xpomocoM B merose. KpoccuHrosep.
buonornueckuii cMpica meio3a. D dekTo Meiio3a. Melo3 B )KU3HEHHOM IMKJIE OPTaHHU3MOB

Tema 1.10. OcHoBHoOE conepxxaHue 2

Kourpoannasn IIpakTH4yeckne 3aHATHSA: 2

padora
MonexyJIspHbBII YPOBEHb OPraHU3aLUU )KUBOT'O

Pasnen 2. Ctpoenue 1 GyHKIIMM OPraHu3Ma 38

Tema 2.1. Conep:kanue 4

Crtpoenue IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOT0 00yUeHU st 4

opranusma OpnHokieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOYHBIE OpraHu3Mbl. B3aumMocBsi3b OK 02
yacTel MHOTOKJIETOYHOT0 opranu3ma. @yHkuus. OpraHsl ¥ CUCTEMbI OPraHoB. AMIapaTbl OPraHoB. OK 04
['omeocTa3 opranu3ma u ero noJAep>KaHue B MPOLECCE KU3HEACATETbHOCTH. 4 K 1.5
@OyHKIMOHANbHAs ccTeMa opraHoB. TkaHu pacTeHuil. TKaHU )KUBOTHBIX M yesoBeka. OpraHbl pacTeHUH.
Oprasbl 1 CUCTEMBI OPIaHOB KUBOTHBIX M YeJIOBEKa. 3HaUEHUE OIOPbI, IBUKEHUS, TUTAHUS, JbIXaHUS,
TpPaHCIIOPTa BELIECTB, BBIACIEHUS, 3aIIUTHI. 3HAUEHNE NIPOSABICHUS Pa3Ipa)kKUMOCTH U PETYJIALNN

Tema 2.2. Conepxanue 2 OK 02
IIpogeccrnonaIbLHO-OPHEHTHPOBAHHOE COACPKAHUE TEOPETHYECKOT0 00yUYeHUs1 2 IIK 3.1
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dopmbl ®opMbl pa3MHOKEHHUsI OpraHu3MoB. becmonoe u mojaoBoe pa3MHOX)eHHe. Bl 0eCcriooro pa3MHOKEHHUS :
Pa3MHOKeHUs MIPOCTOE JCJICHUE HAJIBOE, TOUKOBAHUE, PA3MHOKEHHE CIIOPaMU, BETETATUBHOE PA3MHOKEHUE,
OpPraHu3MoB dbparmenTanus, knoHupoanue. [lonoBoe pazMHOXKEHHE.
*B ToM 4Hncie HA BLIOOP 00pa3oBaTeIbHON OPraHu3alnu:
s mpodeccuit/ciennanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3ydeHHS “UenoBeK” TeOpeTHIECKU MaTepuat
TeMbI “D@OpMBI pa3MHOKECHHS OPraHU3MOB” U3ydaeTcs yriyOJICHHO Ha IPUMEPE OpraHu3Ma 4esioBeKa.
Pa3mMHOKEeHHE pacTeHU U KUBOTHBIX PACCMaTPUBAIOTCSI 0030pHO
Tema 2.3. OcHoBHOe coiep:;KaHue
OHnrorenes Teoperuyeckoe o0yueHue:

/KUBOTHBIX M
YeJ10BEKa

I'amertorenes y xxuBoTHbIX. Criepmarorenes u ooreHe3. CTpoeHHUe MONOBbIX KIeTOK. OMI0J0TBOPEHUE U
SMOpHOHANILHOE pa3BUTHE KUBOTHBIX. [lapTeHoreHe3. OMOpuorenes (Ha npuMepe JaHieTHuka). Ctaguu
sMOpuoreHesa

Poct u pa3Butne xuBoTHBIX. [TocTamMOpronansHbIM epuoa. [IpsMoe u Henpsimoe pa3Butue. Pazputue ¢
MeTamop(ho30M y 6€CIIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaAlK MOCTIMOPHOHATBHOTO Pa3BUTHS Y
JKUBOTHBIX U YenoBeKa. [lepuonbl oHTOreHe3a yenoBeka. buonorndyeckoe ctapeHue u cMepTh. [ epoHToNIOTHS

OK 02
OK 04

Tema 2.4.
OcHoBHbBIE
MOHATHSA
reHeTHKH

OcHoBHOe coiep:KkaHue

Teoperuueckoe o0yueHue:

['eHeTHKa Kak HayKa O HACIEACTBEHHOCTH U U3BMEHYUBOCTU OpraHn3MoB. OCHOBHbIE FT€HETHYECKHE TOHATHS
1 cuMBOJIBL ['eH. ['eHoTHI. DEHOTHUII. AJITIETbHbBIE T€HbI. AJTbTEpHATUBHBIE TPU3HAKU. [JOMUHAHTHBIN U
perieccuBHbBIN pu3HaKku. ['omo3urora u rereposurora. Yucras nunus. ['ubpuasl. OCHOBHBIE METOIBI
TEeHETUKH: THOPUTOIOTUIECKUH, IUTOIOTUYECKUE, MOJIEKYIIPHO-T€HETUYECKUE

OK 02

Tema 2.5.
3aKOHOMEPHOCT
U HACJIe[IOBAHUSA

OcHoBHOe coep:kaHue

Teoperuueckoe o0yueHue:

3aKkoHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens: Monorubpuanoe ckpemursanue. [IpaBuio
JOMHHHUPOBaHUS. 3aKOH €JMHO00pa3Hs NEPBOT0 MOKOJICHNUS. 3aKOH PaCIIeIUICHHS IPU3HAKOB.
[luronorunyeckre OCHOBBI MOHOTHOPHIHOTO CKpeliBanHus. [ nmoTe3a YucTOTH raMeT. AHAJIM3UpYolIee
ckpelBanue. JurnépuaHoe ckperyBaHue. 3aKOH HE3aBUCUMOT'0 HACJIEIOBAaHUS IPU3HAKOB.
[MonuruOpuaHOE HAacIeJOBAaHHE M €r0 3aKOHOMEPHOCTH

OK 02
OK 04
IIK 3.1

OcHoBHOe coep:KkaHue

Teoperuueckoe o0yueHue:

OK 01
OK 02
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Tema 2.6.

I'enorun kak nemnoctHas cucrema. MHOXKECTBEHHOE AEHCTBUE TeHOB. [lnenorponus. MHOXeCTBEHHBIN

B3aumoneiicrBue | ainenusMm. BzaumogeiictBue amienbHbix reHoB. KogomuanpoBanue. BzanMoeiicTBre HeauiebHbIX T€HOB.
reHOB Kommiiementapuocts. Onucras. [lonumepus
Tema 2.7. OcHoBHOe coep:KkaHue 4
Cueniennoe Teoperuueckoe o0yueHue: 4 OK 01
HacJe0BaHHe 3akonbl T. Moprana. CuerniieHHOe HacleJOBaHUE T€HOB, HAPYIICHUE CLETUICHUSI. XPOMOCOMHAas TEOpHUsI OK 02
NMPU3HAKOB HaCJIeICTBEHHOCTHU. ['eHeTnueckoe KapTUpOBaHUE XpoMOCcOoM. Vcroyib30BaHNE KPOCCHHTOBEPA IS IIK 3.1
COCTaBJICHUS] TECHETUUECKUX KapT XPOMOCOM
Tema 2.8. OcHoBHOe coep:KkaHue 4/2
I'enernka mona | TeopeTHueckoe o0yueHue: 2
XPpOMOCOMHBII MEXaHU3M OIpeIeNICHuUs 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ 'OMOramMeTHbIH U
reTeporamMeTHbIN 1o. ['eHeTn4yeckas CTpyKTypa MoJIOBbIX XpoMocoM. HacienoBanue npu3Hakos, OK 01
CLIEIUICHHEIX C IIOJIOM OK 02
I[IpakTHYecKkne 3aHATHS: 2
Pemienue 3a1au Ha onpeieieHuEe BEPOSITHOCTH BOSHUKHOBEHHMSI HACIIE/ICTBEHHBIX MPU3HAKOB, CLEIIJICHHBIX C
M0JIOM, COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBaHUs
Tema 2.9. OcHoBHOE conepxaHue 4/2
I'enernka TeopeTnueckoe o0yueHue: 4
yeJl0BeKa Kapuotun yenoBeka. MeTopl U3y4eHHs TEHETUKH Y€JIOBEKa: T€HEaIOrHueCcKuid, OMU3HEIIOBBINH,
[IUTOTEHETHYECKUN, OMOXUMHUYECKUH, TTOMYJIAMOHHO-CTaTUCTUYecKuil. HacneacTBeHHble 3a001eBaHms
yenoBeka. [ 'eHHbIe U XpOMOCOMHBIE 00JIe3HU YeoBeKka. bone3Hnu ¢ HacneACTBEHHOM OK 01
MPEAPACIIONOKEHHOCTHI0. 3HAUCHUE MEAUIIMHCKON T€HETHKHU B MPEAOTBPAILEHUHN U JICUEHUH T€HETUYECKUX OK 02
3a00JIeBaHUI YelOBEKa
IIpakTHyeckne 3aHATHSA: 2
Pemenne 3aau Ha onpeneneHue BEpOATHOCTH BOSHUKHOBEHHNS HACIEACTBEHHBIX MPU3HAKOB, UCIIOJIb3Y I 2
METO/Ibl TEHETUKHU YEJIOBEKA, COCTABICHHE T€HOTUIIMYECKUX CXEM CKpelinBaHus. [IpencraBienne yCcTHBIX
COOOIIIEHUH C MPe3eHTAIUEH O HACIIEICTBEHHBIX 3a00IeBaHMIX YeIOBEKA
OcHoBHOe coiep:KkaHue 4 OK 01
TeopeTnueckoe odyueHue: 4 OK 02
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Tema 3.10.
3aKkoHOMepHOCT
U U3BMEHYHBOCTH

B3aumoneiicTBue renotumna u cpeast mpu popmupoBanuu GpeHotuna. 3MeHUUBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. BUabl N3MEHUMBOCTH: HACIIEICTBEHHAS U HEHACJIEICTBCHHAS.
3aKOH TOMOJIOTHYECKUX PSAIOB B HacheAcTBeHHOM n3meHunBocT (H.M. BaBuios).

MoudukaoHHas, Wi GeHOTHHYeCKast U3MEHYUBOCTb. PoJb cpenibl B MOIM(UKAITMOHHON
n3MeHunBoCcTH. Hopma peakuuu npusHaka. BapuanuoHHbIl psj U BapUallMOHHAs KpUBasl. XapaKTepUCTUKA
MOIU(PHUKAITMOHHON H3MEHYHBOCTH

HacnencreenHnas, win reHoTUNMYECKas H3MEHUYMBOCTh. KOMOMHAaTUBHASI U3MEHUHUBOCTD.

MyTanmoHHas U3MEHUYUBOCTh. BUIbI MyTaIuii: FT€HHBIE, XPOMOCOMHbBIE, TeHOMHBIE. [[prUunHbI
BO3HMKHOBEHHUS MyTallUi

OK 04

Paznen 3. Teopus

IBOJIIOIHUHA

16

Tema 3.1.
HUctopus
IBOJIIOLIMOHHOT0
yueHust

OcHoBHOe coep:KkaHue

Teoperuueckoe o0yueHue:

[TepBbie 3BOIIOIIMOHHBIE KOHIENIMH. ['pagyanuctuueckas sBomormonHas konuenmus XK.b. Jlamapka.
JBwxymue cuitbl 3Bomoruu. Kpearmonnsm u tpanchopmmsm. Cucremarnka K. Jlunnes u e€ 3Hauenue st
dbopMuUpOBaHUS UACH SBOIIOIIH

[Ipennockiakyu BOZHUKHOBEHUS JapBUHU3MA. DBOJIOKUS BUIOB B mpupoze. bopnba 3a cymiecTBoBaHHeE.
EctectBennslit oTO0p. [JuBepreHius Npru3HakoB U BUI000pa3oBanre. OCHOBHBIE MOTOXKEHUS
CHUHTeTHYecKOi Teopuu 3Bomtoru (CTI). Ponb 3BomMONMOHHON TeopuH B GOPMUPOBAHUU HAYIHOH
KapTUHBI MUPa

OK 02
OK 04

Tema 3.2.
Muxpo3Boaonu
|

OcHoBHOE conepxaHue

TeopeTnueckoe o0yueHue:

MUuUKpO3BOIIONHUS M MAKPOIBOIIOLNS KAaK 3TAIlbl SBOJIOIMOHHOTO Mpoliecca. [ eHeTHYecKrue OCHOBBI
sBOMIONIMK. MyTanuy U KOMOWHAIIMY KaK JI€MEHTapHbBIN 3BOIIOLMOHHBIN MaTepuat. [lomymsus kak
3IIEMEHTapHAsl €ANHUIIA IBOJIOIUH.

JBmwxymue cuibl ((akTopsl) 3BOMIONMKA. MyTallMOHHBIH MpoIlecc 1 KOMOMHATUBHAS H3MEHYHBOCTD.
Murpanust. M3onsmus nomyisnuii: reorpadudeckas (IpoCcTpaHCTBEHHAS ), OMOJIOTHYECKas
(penpoyKTHBHas).

EctecTBenHbIi 0TOOp — HampaBJstomui (hakTop BoMOIKMK. boprda 3a cymecTBoBaHNE KaK MEXaHU3M
JIEHCTBUSI €CTECTBEHHOTO 0TOOpA B MoMysIusax. Bua u ero kputepun (npusHaku). BumooOpazoBanue Kak

PE3yJIbTaT MUKPO3BOJIOIHUHN

OK 02
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Tema 3.3.
MaxkpodBoaonu
|

OcHoOBHOE€ COoIECpPKaHUE

TeopeaneCKoe oﬁyqe}me:

[\

Makpoaomtonusi. @opMbl 1 0CHOBHbIE HanpaBieHus MakpolBosronnu (A.H. Cesepuos). [lytu noctukenus
OHMOJIOTHYECKOTO Tporpecca: apoMopdo3, HANOAAANTAINSA, 00IIas AereHepanus. MeTo bl U3y deHHsI
MaKpO3BOIIONMH. 3aKOH 3apoabliieBoro cxoacTna (3akoH K. bapa). buorenernueckuii 3akon (3. I'ekkens,
®. Mrosutep). Ob6mue 3aKkoHOMEPHOCTH (TIpaBUIIa) SBOIIOIUN

OK 02

Tema 3.4.
Bo3HnukHoBeHHE
U pa3BUTHE
JKH3HHU Ha 3eMJie

OcHoBHOe conep:kaHue

4/2

TeopeaneCKoe oﬁyqe}me:

I'unoTe3bl ¥ Teopun BO3ZHUKHOBEHUS )KM3HHU Ha 3eMiIe: KpEalMOHNU3M, CAMOIIPOU3BOJIBHOE (CIIOHTAHHOE)
3apoX/IeHUE, CTAIIMOHAPHOE COCTOSIHUE, TaHCTIepMHUs, 61omo33. Hayano opranndeckoii BoIIOLNH.
[TosiBneHue nepBhIX KIETOK. DBOMIOLUSA METa00IM3Ma. DBOJIOLUS NEPBBIX KIIETOK. [IpokaproThl 1
3yKapuoThl. [IponcxoxieHne MHOrOKJIETOUHBIX OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX IaPCTB 3yKapHOT.
OCHOBHBIE YEPTHI BOJIIOLIUU PACTUTENBHOT0 MUpa. OCHOBHBIE YEPThI IBOJIIOLUHU JKUBOTHOTO MUPA

HpaKanecKne 3aHATHA:

Hpe,[ICTaBJIeHI/IC YCTHOT'O COO6H.[€HI/I$I 1 JICHTBI BDEMCHU 110 OCHOBHBIM 3TallaM BOSHUKHOBCHUS U PA3BUTHUA
JKUBOTHOI'O U PACTUTCIILHOTO MUPA, MOATOTOBJICHHBIX MO NNCPECYHIO HCTOYHUKOB, PCKOMCH/IOBAHHBIX
mpernoaaBaTciicM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJI0BeKa —
aHTpoONoreHe3

OcHoBHOe coepxaHue

4/2

TeopeTnueckoe o0yueHue:

AHTpONOJIOrUs — HayKa o uenoBeke. CucTeMaTHYecKoe MOJI0KEeHUE yenoBeka. CXOACTBO YEIOBEKA C
KUBOTHBIMU. OTIIMYKA YEIOBEKA OT )KUBOTHBIX. [IpSMOX0KIE€HNE U KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB.
Pa3BuTue romoBHOT0 MO3ra v BTOPOH CUTHAJIbHON crcTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U COIIMATIBHBIX
(bakTOpOB B aHTPOIIOTEHE3E

OcCHOBHBIE CTaIUN aHTPONOreHe3a. J[pHonuTeKn — MpeiKu YeIoBeKa U 4eT0BEKOOOPa3HbIX 00E3bsH.
[IpoToanTpon — nmpeAnIeCTBEHHUK YeI0BEeKa. ApXaHTPOIl — ApeBHEMMii yenoBek. [laneoantpon — npeBHU
yenoBek. HeoaHTpon — 4yenoBek COBPEMEHHOTO TUIIA. DBOIIOLNS COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: €BPONICOUAHAS (€Bpa3uiicKas), HErpo-aBCTpaIonuIHAas
(’xBaTOpHAaNbHAs ), MOHTOJIOU THAS (a3UATCKO-aMepHUKaHCKast). BpeMst 1 MecTo BOSHUKHOBEHUS
yesnoBeueckux pac. ENMHCTBO yenoBeueckux pac

OK 02
OK 04

IIpakTyeckne 3aHATHSA:
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Bpewms u nmytu paccenenus yenoseka 1o ranete. [Ipucnoco0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHUIM
cpenbl. Biusinue reorpaguueckoii cpepl Ha MOp(HOJIOTHIO M (PU3HOJIOTHIO YeT0BeKa

3amuTa JIEHT BpEMEHHM U MEHTAJIbHBIX KapT B OpMaTe YCTHOI'O COOOIIEHUS, TOITOTOBICHHBIX 0 EPEUHIO
MCTOYHUKOB, PEKOMEHOBAHHBIX IIPENIOAABATEIEM

Tema 3.6. OcHoBHOe conepxaHue 2
Kontpoabnas I[IpakTHYeckne 3aHATHS: 2
pabora TeopeTnyeckue acreKThl HBOTIOLMY )KU3HU Ha 3emIle
Pa3nen 4. Dxonorus 24
Tema 4.1. OcHoBHOe coiep:KkaHue 2
Ixosiornyeckue | Teopermueckoe o0yueHue: 2
(akTopHI N Cpenpl 0OuTaHusl OpraHU3MOB: BOIHAS, HA3EMHO-BO3/IyIIIHAsI, [IOYBEHHAs, BHyTpHOpraHu3MeHHas. Ou3nko- OK 01
cpebl JKU3HU XUMUYECKHE 0COOCHHOCTHU cpejl 0OuTaHusl opraHnu3MoB. [Ipucmocobiennst opraHu3MoB K KU3HHU B pa3HBIX OK 07
cpenax. [Tonstue sxonoruueckoro dakropa. Knaccudukaius sxonorndeckux axropo. [IpaBuio
muHuMyMma 1O. JInbuxa. 3akon TonepantHoctu B. llendopaa
Tema 4.2. OcHoBHOe coiep:KkaHue 4
Homyasinus, Teopernueckoe o0yueHnue: 2
coo01ecTBa, DKoJoruyeckas XapakTepUCTUKa BUJA U MOMYJISALIUU. DKOJIOTHYecKas HUIIA BUJIA. DKOJIOTMYECKHE
IKOCUCTEMbI xapakTepucTuku nonysiur. CooOlrecTBa u 3KocucteMbl. buorieHos u ero ctpykrypa (B.H. Cykaues).
CBsi3u MeX]ly OpraHu3MaMiu B 6uoreHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOTYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckre ypoBHH. OK 01
AHTPOIOTeHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. OTIUYHSI arPOIKOCUCTEM OT OMOTEOLIEHO30B. OK 02
YpboskocucteMbl. OCHOBHBIE KOMITIOHEHTHI YPOOIKOCHCTEM OK 07
Teopernueckoe o0yueHue: 2
Tpodudeckue nernu u cetr. OCHOBHBIC TTOKA3aTEJIM YKOCUCTEMBI. buoMmacca u mpoaykius. DKOJIOTHIESCKIE
NUpaMUJIBI yucell, Ouomacchl U sHepruu. [IpaBuiio nupaMuabl SHEPIUH.
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI MO MEPEHOCY BEIIECTBA U SHEPTUU B
9KOCUCTEMAaX C COCTaBJICHHUE TPOYUUECKUX LIeTIeH U MUpaMu OMOMACCHl U SHEPTUU
Tema 4.3. OcHoOBHOe coep:KaHue 4/2 OK 01
Buocdepa - TeopeTnueckoe odyueHue: 2 OK 02
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rja00aabHast Bbuocdepa — xuBas o6onouka 3emnn. Pazsutue npeacrasienuit o buochepe B Tpynax B.M. Bepuaackoro. OK 07
skosoruueckass | O6nactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKIUU
cucremMa 3aKOHOMEPHOCTH cyIiecTBoBaHus 6nochepsl. OcodeHHOCTH OHOC(hephl Kak rI100albHOI 9KOCUCTEMBI.
JluHamuueckoe paBHOBecue B Onocdepe. PutMuunocts siBiaenuit B Ouochepe. KpyroBopots! BeniecTs u
OMOT€OXMMHUECKUE LUKIIBL. | T00aIbHbBIE SKOIOTHYECKHE TPOOIeMbl COBPEMEHHOCTH U ITyTH UX PEILICHHS
IIpakTH4yeckne 3aHATHSA: 2
Pemennie mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aj[ay Ha OIpeieJIeHHE MIOMaAN HaCaXICHUHN s
CHIDKEHUS KOHIIEHTPALIMU YTIIEKUCIIOro Ta3a B aTMOC(epe CBOETO peruoHa POKUBAHUS
Tema 4.4. OcHoBHoOE coepxxaHue 4/2
Bausinue Teoperuyeckoe o0yueHue: 2
AHTPONMOTEHHBIX | AHTpONOTEHHBIE BO3IEHCTBHS HA Onocdepy. 3arpsa3HeHus KaK BUJ aHTPOIIOTEHHOTO BO3ICHCTBHUS
(akTopoB Ha (xumuueckoe, usuueckoe, buonocuueckoe, Omxoovbl NPOU3EOOCMEa u nompedienuss). AHTPOTIOTCHHBIC
ouocdepy BO3JIeHCcTBUS Ha aTMocdepy. BozneiicTBust Ha tunipocdepy (3aepsazHerus u ux uCmoYHuKY, UCIOUeHUs 800). OK 01
BoszneiictBus Ha nmutochepy (decpadayus nouswl, 8o30eticmaue Ha 20pHvle NOpPood, Hedpa). AHTPOTIOTCHHBIC OK 02
BO3/ICHCTBUS HA OMOTUYECKUE COOOIIECTBA (1eca u pacmumenvHvlie cO0OWeCcmaa, HCUBOMHBILL MUP) OK 04
IIpodeccrnoHaILHO-OPHUEHTHPOBAHHOE COeP:KAHUE MPAKTHYECKOTO 3aHATHSA: 2 OK 07
Penienne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33JaHUH 110 COXPAHEHUIO PUPOJHBIX PECYpPCOB CBOETO IIK 3.1
pEernoHa MPOKUBAHHUS
*B Tom 4ucJse Ha BbIOOP 00pa3oBaTeIbHOI OPraHN3anMu:
s npodeccuii/crieniuanbHOCTEN CBSI3aHHBIX C 00BEKTOM M3ydeHUs “UenoBek’™ mpejyiaraeTcs MpakTUKoO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/IaHKe pacyeTa BOJOMOTPEOICHUS HACEICHHOTO MMyHKTa
Tema 4.5. OcHoBHOe coiep:KkaHue 8/2
Baunsinue Teopernueckoe o0yueHnue: 4 OK 02
COLMAJIBHO- 310poBbe U €ro cocTaBisromue. akTOPhI, OJOKUTEIHHO U OTPHUIIATEIIHHO BIHSIONINE HA OPTaHU3M 2 OK 04
IKOJIOTHYECKHX | yermoBeka. BpemHble MPUBBIUKHI: TTOCIEACTBUS U TpoduiakTruka. [IpodiemMa TeXHOTCHHBIX BO3CHCTBUN Ha OK 07
(¢akTOpOB HA 3JI0POBBE YEJIOBEKA (IEKTPOMArHUTHBIE MOJIsA, OBITOBAsI XUMUS, U30BITOUHBIEC UTYMbI, paAHallis U T.I1.). IIK 3.1
310pOBbeE AnanTanus opraHu3Ma 4enoBeka K (hakTopaM OKpY Karolleil cpebl. 3allUuTHbIE MEXaHU3Mbl OpraHu3Ma K 1.5
YyeJi0BeKa YyeloBeka. 3I0pOBbE U pabOTOCTIOCOOHOCTb.
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[IpunHnune hopMUpOBaHUA 310pOBbecOeperaromero nmopeacHus. @u3ndeckas akTUBHOCTD U 3[TOPOBBE. 2

I'pynnst 3m0poBesi. OCHOBBI 3aKanuBaHus. buoxumudeckne acliekThl paloHaabHOro nutaHus. [IpaBumia

0€30MacHOT0 UCTOIb30BaHMs OBITOBBIX MPHOOPOB U TEXHUYECKHX YCTPOMCTB

TeopeTnueckoe o0yueHue: 4

Omnpenenenne CyTOYHOrO pallioHa MUTAHUS 2

Co3nanre MHAUBUIYTLHOM MaMSTKH 110 OpTraHU3aIMK PAllMOHATBFHON (U3MUECKOM aKTUBHOCTH 2
Tema 4.6. Conepxanue 2 OK 02
Kourpoannasn IIpakTHyeckue 3aHATHSA: 2 OK 04
pabora OK 07

TeopeTnueckne acieKThbl 3KOJIOTHH

IIpodeccnonabHO-OPHMEHTHPOBAHHOE COJeP:KaAHUE (COIePKAHNE MPUKIATHOTO MOTYJIs1)

Paznen 5. Anaromust u pu3HoI0rUA YeI0BeKa 18
Tema 5.1. Conep:xanue 4 OK 01
IIpenmeTst TeopeTnueckoe odyueHue: 2 OK 02
aHATOMHUS H [MonokeHUe YeIoBeKa B MPUPO/IC. SHAYCHHE U3YUCHUS aHATOMUH ¥ (DU3HOJIOTHH TS CIICIIHATTICTA 2 OK 04
(pusnosorus «JlomkonsHOEe 0Opa3oBanue». Yactu Tena uenoeka. OcH, IUIOCKOCTH, YCIOBHBIE TUHHH, ONPEICIIAIOIINE IK 1.5

MOJIOKEHUE OpraHoB. AHaTOMHYecKass HoMeHKIaTypa. Oprad. Kimaccudukanus Ha moJsie u

napeHxumaTosHbie. CUcTeMbl OpraHoB. HepBHas U ryMopaibHasi peryJisiiusl.

IIpodeccnonanbHO-0PHEHTHPOBAHHOE CO/leP:KAHNE TPAKTHYECKOT0 3aHATHSA: 2

Keiicel Ha aHann3 MHGOPMAITUU O HAYYHBIX JTOCTIKEHHUSX B 00JIACTH aHATOMUU, (PU3UOJIOTHH. 3aluTa

Kelica: IpeJICTaBICHUE PE3YJIbTaTOB PEIICHUS KEMCOB (BBICTYIIEHUE C IPE3EHTAIUEN )
Tema 5.2. Conep:xanue 2 OK 01
OnopHo- IIpakTHYecKHe 3aHATHS: 2 OK 02
ABUIaTeJdbHbIH | OmoOpHO-ABUTATEIBHBIN ammapart, onpeaeincHue, GyHknnu. KocTs Kak opraH, XUMHYECKHI COCTaB KOCTEH, 2 OK 04
anmapar. BO3pAaCTHBIE U3MEHEHMSI, BUJIbI KOCTEH, cTpoeHKe. CKeNeT TyJI0BHIIA, CTPYKTYPBI, €70 COCTAaBIISIFOIINE. IK 1.5
OceBoii n [T03BOHOYHBII CTONIO, OT/AETBI, KOJIMYECTBO MTO3BOHKOB B HUX U CTPOCHUE; (DU3HOJIOTUIECKIE U3THUOBI.
J100aBOYHBII CrtpoeHnue rpynunsl, pedpa. Buasl pedep. I'pyiHas kietka, rpyHasi OJIOCTh, allepTypbl, peOepHbIE TyTH.

®opmbl rpyaHoi kinetku. Koctu uepena, ocoOeHHOCTH X cTpoeHus. UepenHble SMKH, INIa3HUILIbI, TOJI0CTh
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CKeJIeT. HOCA, M0JIOCTh pTa: CTpoeHue, GyHKIMU. Yepen B 1IEJIOM — CBOJI, BHYTPEHHEE U Hapy>KHOE OCHOBAaHMUE,
MuoJiorus KOCTHU MX 00pasylolue, CTpyKTypsl kocTel. I1IBbl uepena. Uepen HOBOPOKAEHHOTO.

KocTu BepXHUX ¥ HHKHUX KOHEYHOCTEH, oT/1enbl. CKeNeT rnosica KOHeUHOCTe ¥ cBOOOJHON KOHEYHOCTH,

KOCTH UX o0pa3yromue, ctpoerne. Ta3 B 1ienom. bonbInoi 1 Mansrii Ta3

MBIIIIBI TOJIOBHI U IIEH, CIIMHBI U )KUBOTA, BEPXHUX U HIDKHUX KOHEYHOCTEH: Kiaccudukanus,

pacroyiokeHue, MPUHITUITBI Hayalla ¥ MPUKPETUICHUS, (OyHKIHH
Tema 5.3. Conep:xanue OK 01
Buyrpennss IIpakTHYecKHe 3aHATHS: OK 02
cpeaa CocraB u QpyHKuuHU BHyTpeHHeH cpeasl. 'omeoctas. CoctaB u pyHKIUM KpoBH. Kpyru kpoBooOpalieHus: OK 04
OpraHu3sMma. (GyHKIMOHATIBHOE 3HaUCHHE, COCYIbl. DYHKIMU KPyTroB KpoBooOpaiieHus. CtpoeHue TuMQpaTnaeckoit IIK 1.5
Poan cucteMbl. OyHKIUN TUM(PATHIECKON CUCTEMBI, CBA3b TUM(PATUIECKON CUCTEMBI C UIMMYHHOM CUCTEMOM
KPOBEHOCHOM 1
JuMparnveckoi | 3ammuTa keiica: [IpeacTaBieHne pe3yIbTaTOB pElICHHs KEHCOB (BBICTYIUICHHE C MTPE3CHTAIUCH)
CHCTEMBI
Tema 5.4. Conep:xanue OK 01
AHaTOMUS H IMpakTHyecKue 3aHATHS: OK 02
¢busnosorus CrpyKTyphl OpraHu3Ma uenoBeka, 00ecreurnBarolye nmpouece AbIxanus. [IpIxaTenbHblil annapar. OK 04
AbIXaTeIbHOM JbixaTenpHas cuctemMa. BepxHue apixaTenbHble yTH (II0JIOCTh HOCA, YaCTH IVIOTKH), PaCIOI0KEHHE, IIK 1.5
CHUCTCMBI cTpoenue, pynkiun. HikHue npixatenbHble My TH (TOpTaHb, Tpaxes, TJIaBHbIE OPOHXH), X PACIIONIOKEHHE,

cTpoenue u pyHKImH. OyHKIIH
Tema 5.5. Conep:xanue OK 01
AnaromMus IIpakTHYecKHe 3aHATHS: OK 02
¢usunonorus OK 04
numesapurTesabH | [TumeBapurenbHas cuctemMa: CTpOeHHE U (PYHKLUH, OPTaHbl, CTPOCHUE CTEHOK IOJIBIX OPTaHOB IIK 1.5
0i1 CHCTEMBI.
Tema 5.6. Conep:xanue OK 01
MoueBbineanren | [IpakTuyeckue 3aHATHSA: OK 02
bHas CHCTEMa OK 04

N3yuenne ctpoeHue M (pyHKIUI MOUEBBIICINTEIbHON CHCTEMBI K 1.5

Conepxanue
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Tema 5.7. TeopeTruueckoe od0yueHue: 2
Hentpanbuasn entpanbHasi HEepBHas cUCTEMa - onpeieseHue, GyHKIuu, Gopma AesITeNbHOCTH (pedIIeKTOpHAS IyTa).
HEpBHAH CrimHHO#M MO3T - pacniojoxenne, CTpoeHHE TOJIOBHOTO U CIIMHHOTO Mo3ra, pyHkuuu. [lepudeprueckas
cucrema. HEpBHAs CUCTEeMa, CTPYKTYphI, pyHKIMu. O6mactu naHepBanuu u pynkiun BHC. Knaccudukanus BHC.
AHATH3ATOPRI Cumnartudeckas, napacummnarudeckas HC: nieHTpanbHbIid 1 nepudeprudecKuii OTACIbI, XapaKTepUCTHKA.
OmnpezneneHue CEHCOPHOU cUCTEMBI, ee 3HaueHue. Kitaccudukanus ceHcopHbIX cucteM. Opraisl 4yBCTB, UX
BCIIOMOTaTeNbHbIN annapat. Bunel peuentopos, pyHkuun. CeHCOpHbIE CUCTEMbI: COMaTHUECKas,
0OOHATENbHAs, BKYCOBas, 3pUTEIbHAsL, CIIyXOBasi U BeCTUOYIIsIpHas. AHAIU3ATOp, PYHKIMOHATbHAS
CTpyKTypa; OTAens! aHanu3aropa. Bunel anannzatopos, GyHKINN
OcHoBHOe coxep:xkaHHue
Pasnen 6. Centekumsi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH 6 OK 01
Tema 6.1. OcHoBHOE conepxaHue 2 OK 02
Cenexkuust Kak | Teoperuueckoe o0ydeHue: 2 OK 04
Hayka Cenekius Kak HayKa U Mpolecc. 3apoxKIeHue celieKuu 1 Jomectrkanus. Yuenue H. 1. BaBusiosa o nenrpax OK 07
MHOTr000pa3usi U MPOUCXOXKICHHS KyJIbTYpHBIX pacTeHUH. LIeHTpbl MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. IIK 1.5
Copr, nopoza, mTaMMm.
CoBpeMeHHbIE METO/IbI CelIeKLIMU. MacCOBBIN U MHIMBHULyaJIbHBIH OTOOPHI B CEJIEKLIUU PACTCHUN U
AKHUBOTHBIX. OIleHKa 3KCTepbepa. BIM3KopoACTBEHHOE CKpeluBaHie — MHOpUAMHT. YucTas ITUHUS.
CkpemnBanue YUCThIX JIUHUH. ['eTepos3uc, ninm rubpuanas cuna. HepoacTBeHHOE CKpeluBaHHE —
ayTOpuaunr. OtnanéHnas rudpuansanus u e€ ycnexu. VIcKyCCTBEHHBIH MyTareHes3 U MojyueHue
HOJUIUIONAOB. JIOCTH)KEHUS CENEKIUN PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB
Tema 6.2. | OcHOBHOE coiepxaHue 4
OcHoBBI IIpakTHYecKoe 3aHATHE 2 OK 01
ouorexnooruu | O630p TEM yueOHO-HCCIEIOBATEILCKHUX POCKTOB. BEIOOP yueOHO-HCCIIEI0BATENBCKOTO TIPOCKTA U3 2 OK 02
peI0kKEeHHbIX. POPMUPOBAHNE KOMaHAbI IPOEKTA. AJITOPUTM BBIIIOJHEHUS IIPOEKTA. OK 04
Kaxxnas rpynmna BeIOMpaeT oAMH U3 BApUAHTOB y4eOHO-UCCIIE10BATEIBCKUX TPOEKTOB! OK 07
1. bHOTEXHOJIOTHS KaK OTpaciib MPOU3BOJICTBA IIK 3.1
2. T'eHHas uHXEHEpHUs
3. DKOJOr"u4yecKue U 3TH4ecKre MpoodaeMbl ONOTEXHOIOTUU
4. TMO — reHeTudeckyd MOJU(PHUIUPOBAHHBIE OPTaHU3MBI
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5. Dransl co3nanus pekomObuHantHoi JIHK 1 TpaHcreHHBIX OpraHu3MoB
OO6ocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrisBeHHE TpoOaeMbl Hccae10BaHus, (OPMYIHpPOBaHUE
runotessl. Bei6op MeTo10B nccnenoBanus. Beibop Touek otdbopa npod Ha TEPPUTOPUHN HCCIIEIOBAHHUS.
[TocranoBka neneit u 3a1a4 uccieaoBanus. OnpeneneHue GopMbl IPEACTABICHUS PE3yIbTaTOB
uccienoBanus. ONpeneneHue 3TaloB U COCTABIICHUE TJIaHA UCCIIEIOBAHUS

IIpakTHYecKkHe 3aHATHA 2 OK 01
OK 02
3ammra npoekra. [IpencraBienue pe3yabTaToB BHIIOIHEHUS YUEOHO-UCCIIEA0BATENBCKUX IPOSKTOB OK 04
(BBICTYIUIEHHUE C TIPE3CHTAINECH ) OK 07
IK 3.1
Koncyabranus 2
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 6
Bcero: 144
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3. YcaoBus peaausanum nporpaMmsbl 001eo0pa3oBaTeIbHON JUCIHIIIMHBI

3.1. Jlnsa peaam3anuM NpoOrpaMmbl JMCHMILUIMHBI JOJKHBI OBITh NPeIyCMOTPEHBbI
cjieayloniue cneunaabHble MOMeleHHus:

Kabuner «bronoruny», ocHaieHHbIH B cOOTBETCTBUU ¢ mpuiioskerrem 3 OITOII-I1.

3.2. UndopmannoHHOe oOecnedeHne peajn3alui NPorpaMMbl
1. O6mas Owomormsi: yueOnuk i CIIO / mox penmakmuein B.M. KonctanTuHOBa.
M.:Axagemust.,2020.

2. buomnorus: B 2 1./ mox pen. H. B. SApeiruna. — M., 2021.

3. buonorusi: pykoBOJACTBO K MPAaKTUUYECKUM 3aHATHSIM / on pea. B. B. Mapkunoit. — M.,
2020.

4. buonorus. Jluneitnsrii kypc. 9 kimacc. Yenosek. Yueonuk — Komecos JI.B., Mam P.JI.,
benses 1.H.
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4. KoHTPOJIb M OlI€eHKA Pe3yJIbTATOB OCBOCHUS 00111e00pPa30BaTe/ILHOM 1N CHUILTHHbBI

KOHTpOJIb H OLI€HKA PE3YJIbTAaTOB OCBOCHUA 06H1606paSOBaTeHBHOﬁ JAUCHUIIIMHBI PACKPBIBAOTCAH

qyepes

AUCTUIIMHAPHBIC

pe3yJIbTaThl,

HaIlpaBJICHHBIC Ha

dbopMupoBanre O0MMX U

npodeCCHOHATBHBIX KOMIIETEHIIMH 10 pa3/ieiaM U TeMaM CO/ep)KaHus y4eOHOro MaTepuasa.

Oomrasn Pasznen/Tema THun oneHoYHBIX MepPONPUATHH
KOMIIeTeHIUSA
Pazpnen 1. Knerka — KonTponbhas pabota “MonexynspHblit
CTPYKTYPHO- YPOBEHb OpraHU3AINH KUBOTO’
(pyHKuMoOHANBbHAS eAUHNLIA
JKHBOT0
OK 02 Tema Nel.1. 3anonHeHue TabauIbl ¢ ONUCAaHUEM
buonorus xak Hayka METOJIOB MUKPOCKOITUPOBAHUS C HX
JIOCTOMHCTBaMH M HEJJIOCTATKAMHU.
3anonHeHue Tabauibl «BKaa y4eHbIX B
pa3BUTHE OHOJIOTHID)
OK 02 Tema Nel.2. 3anonHeHne CPaBHUTEIbHOM TaOIUIIBI
OO01mas XxapakTepuCcTHKA KU3HH | CXOACTBA U PA3IHUUi )KUBOTO U HE
JKUBOTO
OK 01 Tema Nel.3. @poHTANIBHBIN 0IIpOC
OK 02 buonornuecku BaxkHbIe [ToaroToBKa yCTHBIX COOOIICHHUI C
OK 04 XUMHUYECKHE COCTUHCHUS Mpe3eHTaunen
BoinonHenue u 3amuTa J1abopaTopHBIX
pabot: «Omnpenenenne suramuHa C B
MPOAYKTaX MUTAHUSY,
«I"'uapodunbHO-TUAPOdOOHBIE CBOMCTBA
JTUTHIOBY
OK 01 Tema Nel 4. OueHuBaemasi UCKYCCHs IO BOIpOcaM
OK 02 CTpyKTypHO-(QYHKLIMOHANbHAS |JIEKIUU
OK 04 OpraHu3anys KiIeToK PazpaboTka MEHTaIbHON KapThl MO
KJIaCCU(UKAIIUU KIETOK U UX CTPOCHUIO Ha
IPO- ¥ 3yKapHUOTUYECKHUX U 10 IaPCTBAM B
MUHU TPYIIIax
Boinonnenue u 3amuTa J1abopaTopHBIX
pabor:
«CTpoeHue KIeTkH (pacTeHusl, 5)KUBOTHBIE,
rpuOBl) U KJIETOYHbIE BKIIOUEHUS (Kpaxma,
KapOTUHOUIBI, XJIOPOILJIACTHI,
XpOMOILIACThI)»,
«[IponumaeMmocts MeMOpaHsbI (TJIA3MOJIH3,
JIETUIa3MOJIHN3)»
OK 01 Tema Nel.5. @poHTAIBHBIN 0IIpOC
OK 02 CrpykrypHO-QyHKIIMOHATBHBIC |Pa3paboTka riioccapus
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(axTOpHI HACIEICTBEHHOCTH

Pemenue 3ala4 Ha OIIpCACICHUC
MocCJaCA0BATCIIbHOCTU HYKJIICOTUAOB

OK 01 Tema Nel.6. @poHTANIBHBIN 01IpOC
OK 02 IIponieccel MaTpuyHOTO Tect «IIponeccel MATPUYHOTO CUHTE3A»
CUHTE3a Pemenue 3anay Ha onpenenenue
M0CJIEI0BATEIbHOCTH aMUHOKHUCIIOT B
MOJIEKYJIe OerKa
Pemenue 3ama4 Ha onpeeseHue
MOCJIEI0BATEIbHOCTH aMHUHOKHUCIIOT B
MoJIeKyJie OeslKa B Cilydae U3MEHEHUS
nocJyeioBareabHOCTH Hykieotu 0B JTHK
OK 02 Tema Nel.7. @pOHTaIBHBIN OIPOC
OK 04 Hexnerounsie popMbl )KU3HU [TonroToBka yCTHBIX COOOIIEHUIT €
Ipe3eHTanuen (BUpyCHbIE U
OaxTepuanbHble 3a00aeBanus. OO0mue
MIPUHLIMIIBI UCTIOIb30BaHUS
JIEKapCTBEHHBIX BelecTB. OcCOOEHHOCTH
MIPUMEHEHUS aHTUONOTHKOB)
OK 02 Tema Nel.8. @poHTaIBHBIN OIIPOC
OOMEH BEIIECTB U 3anojHeHne CPaBHUTEIHLHOM TaOIUIIBI
npeBpalleHre YHEPTUU B XapaKTepUCTUK TUIIOB OOMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cyxaeHue o BOMpocaM JICKIHH
OK 04 JKM3HEHHBIN LUKI KIETKH. Pa3paboTka n1eHTHI BpeMEHH KU3HEHHOTO
Muto3. Meiio3 UKJIA
Pasnen 2. Ctpoenue u KonrtponsHas padora "CtpoeHue u
(GyHKuuu opranuzma ¢byHKIMK opranuzma’
OK 02 Tema Ne2.1. OueHuBaemasi JUCKYCCHUs
OK 04 CrpoeHue opranusma PazpaboTka MEeHTaIbHON KapThl TKAaHEH,
OpraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacteHust, )KUBOTHBIE, YEJIOBEK) C
KpaTKOM XapaKTepUCTUKON X QyHKIUN
[ToaroroBka u npeCTaBICHUE YCTHBIX
COOOIIEHUH ¢ TIpe3eHTanuel (MMMYHHUTET,
WH(}EKITMOHHBIEC 3a00JI€BaHUsI, STTUIEMUH,
BaKITUHAIIHSA)
OK 02 Tema Ne2.2. @poHTaIBHBIN OIIPOC
®opMbl pa3MHOKEHUS 3arnosHeHHe TaOIMILIbI ¢ KPaTKOH
OpPraHu3MOB XapaKTepUCTUKON U TpuMepaMu GopMm
Pa3MHOKEHUSI OPTraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka n1eHTHI BpeMEeHH C
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OK 04

OHTOreHes KUBOTHBIX U
4e0BeKa

XapaKTEPUCTUKOM 3TAIOB OHTOT€HE3a
OTZEJILHOM T'PYIIION JKUBOTHBIX U YEJIOBEKA
10 MUKpOTpYIIaM

Tect/onpoc

OK 02

Tema Ne2 4.

OCHOBHBIE TTOHSITUS T€HETHKHU

Pa3pabotka rioccapust
Tect

OK 02
OK 04

Tema Ne2.5.
3aKOHOMEPHOCTH
HACJICIOBAHHUSI

@pOHTAIBHBIN OIPOC

Tect no Bompocam JIEKIUH

Pemenue 3agau Ha onpenesieHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEACTBEHHBIX TPU3HAKOB IIPU MOHO-,
ITU-, TOIMTHOPUIHOM U aHATTU3UPYIOIIEM
CKpEILMBAHUH, COCTABIICHUE
FCHOTUIIMYCCKHUX CXCM CKPCIIUMBAaHUA

OK 01
OK 02

Tema Ne2.6.
B3aumonelicTBrue reHOB

Tect

Pazpabotka rioccapus

Pemienue 3aau Ha onpeeseHue
BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB NIPU
Pa3IMYHbBIX THIAX B3aUMOACHCTBUS I€HOB,
COCTaBJIEHUE TEHOTUITMYECKUX CXEM
CKpeLBaHMs

OK 01
OK 02

Tema Ne2.7.
CrerieHHO€e HacJeI0BaHHEe
MIPU3HAKOB

Tect

Pa3paboTka rinoccapus

Pemenue 3ana4 Ha onpeeneHme
BepOHTHOCTI/I BO3HHUKHOBCHUA
HaACJICIACTBCHHBIX HpI/I3HaKOB HpI/I
CIICIIJICHHOM HACJICOBAHUN, COCTaBIICHUE
TCHOTHUIINYCCKUX CXEM CKpGHII/IBaHI/Iﬂ

OK 01
OK 02

Tema Ne2.8.
I'eneTuka nonia

Tect

Pa3pabotka rioccapust

Pemenue 3agad Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB, CLICTUICHHBIX C
ITOJIOM, COCTaBJICHHE T€HOTHITHYSCKUX CXEM
CKpELLMBAHMS

OK 01
OK 02

Tema Ne2.9.
I'eneTnka yenoBeka

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB, UCMOJIb3YS
METOJBI TeHETHKH UYEeITOBEKa, COCTABIICHHUC
TEHOTUITUYECKUX CXEM CKPEIIMBAHUS
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[ToaroToBKa yCTHBIX COOOIICHMIA C
MpEe3CHTAINEH O HACTIEICTBEHHBIX
3a00/IeBaHUIX YETIOBEKA

OK 01 Tema Ne3.10. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUYMUBOCTH |Pelienue 3aa4 Ha onpeeieHle Tuna
OK 04 MyTalWU IIPY Mepeade HACIIEICTBEHHBIX
IIPU3HAKOB, COCTaBICHUE TCHOTUITUYECKUX
CXEM CKpELIMBaHUs
Pa3nen 3. Teopusi 3Bosmronun | KontponeHas pabota “Teoperuueckue
aCTEKThI HBOJIIOLIMU KU3HU Ha 3emie”
OK 02 Tema 3.1. @pOHTAIBHBIHN OMPOC
OK 04 Hcropust 3BOIIOLMOHHOTO Pa3paboTka 1eHTH BpeMEHU Pa3BUTHUS
y4eHUus ABOJIFOLIMOHHOTO YUYEHHUS
OK 02 Tema 3.2. @pOHTAIBHBIN OMPOC
MukposBomronus PazpaboTka rioccapust TEpMHUHOB
OK 02 Tema 3.3. OueHnBaemMas JUCKYCCHUS
MaxkposBonronus PazpaboTka rioccapust TEpMUHOB
OK 02 Tema 3.4. @pOHTAIBHBIHN OMPOC
OK 04 Bo3HuUKHOBEHHE U pa3BUTHE IToaroroBka U npeACcTaBiICHUE YCTHOIO
YKU3HU Ha 3emiie COOOIICHUS U JICHTHI BpEMEHH
BO3HUKHOBEHUS U Pa3BUTHS )KUBOTHOTO U
pPacTUTEIBLHOTO MUpa
OK 02 Tema 3.5. ®pOoHTATBHBIN OMPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3paboTka 1€HT BpeMEHU U MEHTaJIbHBIX
AHTPONOTEHE3 KapT Ha BBIOOD:
“OBOMIOLMS COBPEMEHHOTO YeJIOBEKa”,
“Bpems 1 myTH paccesieHus YelaoBeKa 1o
wianere”, “BausiHue reorpaduueckoi
cpezbl Ha MOp(OJIOTHIO U (PU3HOJIOTHIO
yenoBeka”, “HUenoBedyeckue pacel”,
o0cyxeHue
Pasnea 4. DxoJorus KonTpoubnas padora “Teopernueckue
acleKThI IK0JI0ruu”
OK 01 Tema 4.1. TecT no skomoruyeckum GakTopam u
OK 07 Dxonoruueckue GakTopsl U cpenaM KU3HU OPraHUu3MOB
CpEebl )KU3HU.
OK 01 Tema 4.2. CocraBieHue cxeM KpyroBopoTa BEIIECTB,
OK 02 [Tomymsiiust, cooO1IecTBa, HCIIOJIb3YSl MaTepUaIIbl JICKIIUHU
OK 07 3KOCUCTEMBI Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX

PaCUYCTHBIX 3aJaHuH 110 MEPCHOCY BCUICCTBA
H DOHCPI'UH B SKOCUCTEMAX C COCTABJICHUC
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Tpouueckux menen U mupaMu OMOMacchl
U DPHEPTHH

OK 01
OK 02
OK 07

Tewma 4.3.
buocdepa - rmobanpHas
IKOJIOTHYECKAst CUCTEMA

OnenuBaemas IUCKycCUs

Tect

Pemenue npakTHKO-OpHUEHTHPOBAHHBIX
pacueTHBIX 3a7a4 Ha OIpe/IeTICHUE
IUIOINAAN HACAKICHUHN JJIs1 CHUKEHUS
KOHIIEHTPALUH YIJIEKUCIIOrO ra3a B
aTMoc(epe CBOEro pernoHa Npo>KUBaHUs
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OK 01

Tema 4.4.

Tect

OK 02 BiisiHue aHTpONOreHHbIX PeleHne nmpakTUKO-OpUEHTUPOBAHHBIX
OK 04 (akTopoB Ha Ouochepy pacYeTHBIX 3aJJaHHH 110 COXPAHECHHUIO
OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PErOHA
MPOKUBAHUS
OK 02 Tema 4.5. OueHuBaemasi TUCKYCCHUS
OK 04 Bnusaue conmannHo- BrinosiHeHUs: MPaKTUYECKUX 3aJaHHI:
OK 07 9KOJIOTHYECKHUX (haKTOPOB Ha “OnpenesieHUEe CyTOYHOTO paluoHa
3JI0pPOBbE YEIIOBEKA MUTaHUS
“Co3nanne UHAUBUAYAJIbHON NaMSATKH 1O
OpraHu3aliy paruoHaIbHON (PHU3HUECKOM
AKTUBHOCTH
Brimonnenue nabopaTopHoii paboThl Ha
BEIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bnustaue abnotnueckux (hakTopoB Ha
yesoBeKa (HU3KHE U BBICOKHE
TeMIeparypsl)"
*IIpodeccuoHaIbHO- 3ammra Keica: IpeIcTaBIeHUE pe3yabTaToOB
OPUEHTHPOBAHHO CO/IeP:KAHUE |PEIICHUS KeHCOB (BBICTYIJICHHE C
Pa3gen 5. AnaTomus u Mpe3eHTAINEeH )
¢usunoorus yesoBexka
OK 01 *Tema 5.1 BrinonHenue kelica Ha aHAIU3
OK 02 [IpenmeTsr anHaTOMUS U MH(POPMALIMU O HAYYHBIX JOCTHKCHUSX B
OK 04 ¢busnonorus obnacTu aHaTOMHUH U (PU3HOJIOTHH (TI0
IIK 1.5 rpynmnam), IpeJcTaBI€HUE pPe3yIbTaToOB
peLIeHHs KECOB
OK 01 *Tema 5.2. Brinonnenue keiica Ha aHAIIN3
OK 02 OnopHo-aBUTaTENbHBIN MH(POPMALIMU O Pa3BUTUU MHOJIOTHH (110
OK 04 anmapat. OceBoil 1 100aBOYHBIHN |TpyITIaM), TIPE/ICTABIICHUE PE3YIHTaTOB
I[IK 1.5 ckeneT. Muonorus pelIeHus KeCcoB
OK 01 *Tema 5.3. Brinonnenue keiica Ha aHAIIN3
OK 02 BnyTtpennss cpena opranusma. |MH(pOpManuu 0 BHyTPEHHEH cpejie
OK 04 Posnb kpoBeHOCHOM U OpraHu3mMa, COCTaBJIEHHUE CXEM KPYTOB
K 1.5 auMQpaTHIECKON CHCTEMBI KpoBooOparieHus (1o rpymnmnam)
OK 01 *Tema 5.4. BrlinonHenue kelica Ha aHaIu3
OK 02 Anatomus 1 GpU3NOIOTUS nH(bOpPMaIIUU O CTPYKTYype OpraHu3Ma
OK 04 JIBIXaTEeIbHON CUCTEMBI YeloBeKa, 00ECIeUnBAIOIINI TPOIIECC
IIK 1.5 IBIXaHUS
OK 01 *Tema 5.5 BrinonHenue kelica Ha aHAIU3
OK 02 AnatomMusi U GU3HOIOTHS MH(OPMALIMHU O THIEBAPUTEIILHON CHCTEME
OK 04 MUIIEBAPUTEIILHON CUCTEMBI.
IK...
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OK 01

*Tema 5.5.

W3ydenue ctpoeHne U pyHKIUI

OK 02 MoueBblenuTeIbHASA CUCTEMA  |MOYEBBIACIUTEILHON CUCTEMBI
OK 04
K 1.5
OK 01 Tema 5.7. LlentpanbHast HepBHas | 3ydeHne LHeHTpaaIbHOW HEPBHON CUCTEMBI
OK 02 cucTema. AHaNM3aToOphbl - onpesienienne, GpyHkImm, hopma
OK 04 JeATeTLHOCTH (pedekTopHas ayra).
IIK 1.5
Pasnea 6. Cenexuns IIpencraBieHue pe3yIbTaTOB BBIIIOJHEHUS
OPraHMu3MoOB, OCHOBBI y4eOHO-HCCIIeI0BATENBCKUX IPOEKTOB
OMOTEXHOJIOTHH (BBICTYTIIEHUE C TIPE3EHTAINEH )
OK 01 Tema 6.1. Brimonaenue mabopatopHbix paboT Ha
OK 02 Cenexkuus Kak HayKa BBIOOpP B MUHHUTPYTINAX:
OK 04 1. BinusiHue TemnepaTypsl Ha pocTa U
OK 07 (U3MOTIOrMUECKYI0 aKTUBHOCTh
JIPOACOKEBBIX KIETOK
2. BnusiHue yrieBoJoB Ha pocTa U
(U3HOIOrMYECKYI0 aKTUBHOCTD
JIPOACKEBBIX KJIETOK
3. CodeTaHHOE BIHMSHUE TEMIIEPATypPhl U
yIJIEBOJOB Ha pocTa U
(U3MOTIOrMUECKY IO aKTUBHOCTh
JPOXKKEBBIX KIIETOK
OK 01 Tema 6.2 Kaxxgas rpymnmna BeIOMpaeT ouH U3
OK 02 OCHOBBI OMOTEXHOJIOTHH BapHAHTOB yueOHO-UCCIIEIOBATELCKUX
OK 04 IIPOEKTOB:
OK 07 1. buortexHonorus Kak oTpacib
IK 3.1 MPOU3BOACTBA
I'ennas uHxeHepus
3. DKOJIOTMYECKHE U STUYECKUE
po0JIeMbl OUOTEXHOJIOTUH
4. I'MO — renetnuecku
MOJIU(PHUIMPOBAHHBIE OPTaHU3MbI
5. Dtamnbl co31aHus peKOMOMHAHTHOU
JIHK u TpaHCreHHBIX OpraHu3MOB
OK 01
OK 02 .
BrinonHeHne 3K3aMeHaMOHHbIX 3aJaHUI
OK 04
OK 07
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