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1. O0mas xapakrepucTuka padodeii mporpaMMsbl 0011€00Pa30BATEIbHON THCHHILIHHDI
«BHOJIOT' U5

1.1. MecTo 1MCUMILIMHBI B CTPYKTYpe o0pa3oBaresbHO# nporpammsel CIIO

O6uieoOpazoBaTenbHas qucuuIuinHa «buonorus» siBiasieTcs 00s3aTeNbHON YacThIO
00111e00pa3oBaTeNbHOTO IUMKIa 00pa3oBaTeabHOM mporpamMmMbl B cooTBeTcTBUU ¢ PI'OC
CIIO no cnenunansHocTU 35.02.05 « ATpOoHOMUS

1.2. Ilean u muIaHUpyeMble Pe3yabTaThl 0CBOEHHUsI TUCIUTLINHbBI
1.2.1. Heau qUCUMIJIMHBI
Hean: dopmupoBanre y oOydJarOMMXCS CHCTEMBl 3HAHMM O PA3JIMYHBIX YPOBHSIX

KU3HH CO 3HAHUEM COBPEMEHHBIX MPEJICTAaBICHUNA O MXWUBOM MPUPOJE, HABBIKOB IO
MPOBEJCHUIO OHOJOTUYECKHX HCCIENOBAaHUN C COONIOJCHHEM OJTHUYECKUX HOPM,
apryMEHTHPOBAHHOMN JIMYHOCTHOM MO3UIMH MO OEPEeKHOMY OTHOILUEHHUIO K OKpY’Karollen
cpene.

3apaun:

* moJiyueHue (yHIaMEHTalbHBIX 3HaHUM O Ouonormueckux cucremax (Kietka,
Opranusm, [lonymaums, Bwun, OkocucreMa); HCTOPUM  Pa3BUTHS — COBPEMEHHBIX
MIPEACTABICHUN O KMBOM MPUPOJE, BBIAIOMIMXCA OTKPBITHSAX B OHOJOTMYECKOM HAYKE;
poyii  OMOJIOTMYECKOM HaykKu B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KApTUHBI MUPA; METOJAX HAYYHOT'O IMO3HAHMS;

* OBJIAJICHUE YMEHUSIMH JIOTUYECKH MBICIUTh, OOOCHOBBIBaTH MECTO M POJIb
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKON AEATEIBHOCTHU JIIOJIEH, PA3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; ONpenesnsiTh >XKUBbIE OOBEKTH B MPUPOJE; MPOBOAUTH HAOIIOAEHUS 3a
HSKOCHUCTEMaMHU C LIEJIbI0 UX OINUCAHUS W BBISBICHUS €CTECTBEHHBIX M AHTPONOTE€HHBIX
M3MEHEHUH; HaXOAUTh U aHAIU3UPOBATh HHPOPMAIIHIO O KHUBBIX O0BEKTAX;

° pa3BUTHE I[I03HABATEIIBHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM  O00yYarmMxcsi B MpollecCe U3YUYCHUS OUOJIOTUYECKUX  SIBIICHUIA;
BBIJAIOLIUXCS JTOCTMKEHUN OHOJOrMH, BOLIEAIIMX B OOIIEYEIOBEUECKYIO KYIBTYPY;
CJIOHBIX M MPOTHUBOPEUYUBBIX MyTE€l Pa3BUTUS COBPEMEHHBIX HAay4HBIX B3IJISIIOB, UJEH,
TEOPH, KOHLIETIINMI, TUIO0Te3 (O CYIIHOCTU W IPOUCXOKIECHUHN KU3HH, YEJIIOBEKA) B XOJE
paboThI C pa3IUYHBIMU HCTOYHUKAMH UHPOPMAIINH;

* BOCIHTaHUE YOEXKIEHHOCTH B HEOOXOJWMOCTH IO3HAHUS >KHUBOM MPHUPOIbI,
HEOOXOJMMOCTH PALMOHAJIBLHOTO TMPUPOJIONOJIb30BAHUS, OEpEeKHOr0 OTHOILIEHUS K
MPUPOIHBIM peCypcaM U OKpYXKalolllel cpene, COOCTBEHHOMY 3/J0POBBIO; YBaXEHUS K
MHEHHUIO OINIMOHEHTA MPHU 00CYKIEHUU OMOJOTUYECKHUX MTPOOIeM;

* HCIMOJIb30BAaHME TMPUOOPETEHHBIX OHOJOTMYECKMX 3HAHMUW W yMEHHH B
MOBCEHEBHOM KU3HU JUIsl OLIEHKHU TMOCIEACTBUN CBOEH JEATENbHOCTU (M ACSTENbHOCTU



APYTUX JFO/ICH) MO OTHOIIEHUIO K OKpYXKalIIel cpene, 3M0pOBBI0 JIPYTHX IIOJACH |
COOCTBEHHOMY 3/I0POBBIO; 00OCHOBaHME U COOIIOACHUE Mep MPOPUIAKTHKY 3a00JI€BaHU,
OKa3aHue MEepPBOl MOMOIIY MPU TPaBMax, COOIOICHIE MTPaBUJI TOBEICHUS B IPUPO/IE.

1.2.2. I[Inanupyemble  pe3yiabTaTbl OCBOEHUSl  0011e00pa30BaTeIbLHOIM
IUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO

1.2.3. B pesynbrate oCBOCHHsI 00pa30BaTEIbHON MPOTPaMMbI y BBIMTYCKHHUKA
JOJKHBI OBITH chopMUpOBaHBI 001IHE U TTPO(ECCHOHATEHBIC KOMIIETEHITHH.

BhIycKHUK, OCBOMBIIMK  00pa30BaTENbHYIO0 MPOTpaMMy, JOJDKEH 00J1aaaTh
clenyrmuMu ooummu kommereHiusamu — OK:

OK O0I. BsiOupare cmocoObl pemeHus 3anad  NpoeCCHOHANBHONW  JIEeATEIbHOCTH
NPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTb COBPEMEHHBIE CpEACTBA IIOMCKA, AHAIM3a W HWHTEpPHpETaAlUU
uH(popMauu U HHOOPMAIMOHHBIE TEXHOJIOTHH JIJIs1 BBIMOJHEHUS 3a/1a4 MPOPECCUOHATIBHON
NEATEIbHOCTH;

OK 03. [InanupoBaTh M peajn30BbIBATH COOCTBEHHOE MPOPECCHOHAIBHOE U JMYHOCTHOE
pa3BUTHE, TNPEANPUHUMATENBCKYIO  JIEATENbHOCTh B IpodeccuoHambHOU  cdepe,
UCIOJIb30BaTh 3HAHMSI IO PABOBOM U (PMHAHCOBOM I'PaMOTHOCTH B Pa3IMUYHBIX KU3HEHHBIX
CUTYalUsX;

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE;

OK 05. OcymecTBisaTh yCTHYKO M NUCBMEHHYK0 KOMMYHHKAIMI0 Ha TOCYAapCTBEHHOM
sa3pike Poccuiickoil @epepanuu ¢ y4eTOM OCOOEHHOCTEM COIMANbHOTO W KYJIBTYPHOTO
KOHTEKCTA.



Koa n
HAaNMEHOBaHUe
(opmupyemsbIx

KOMIIeTeH M

HJIaHpreMLIe pe3yJabTaThbl 0CBOCHUS TUCHUIIJIMHBI

O6mue (IMYHOCTHBIE U
MeTanpe/aMeTHbIe)

JAucnunimHapHblie (MpeaMeTHbIE)

OK 01. Beibupatb
CIIOCOOBI peIICHHS
3agaq
rpodeccrnoHabHOM
NeSTebHOCTH
MPUMEHHUTEIBHO K
Pa3TUYHBIM
KOHTEKCTaM

B yacTH TPpy10BOI0 BOCIIMTAHUS:
- TOTOBHOCTb K TPYAY, OCO3HaHHE
[lenHOCTH MacTepcTBa,
Tpyzaoiooue;

- TOTOBHOCTb K  aKTUBHOMU
NESITEIbBHOCTH TEXHOJOTUYECKON U
CounalibHOM HaIpaBJIEHHOCTH,
CriocoOHOCTh MHULIUMPOBATbD,
[UIAHUPOBaTh M aMOCTOSITEJIBHO
BBITIOJHATH TAKYIO JESITEIbHOCTD;

- MHTEpEC K pa3juyHbIM chepam

npodeccrnoHabHOM
NeATeNbHOCTH,
OBnageHue YHHUBEpCAJIbHBIMU

'VueOHBIMH ITO3HABaTEIbHBIMU

e CTBUSMU:

a) 0a30BbI€ JIOTHYECKHE e CTBHUS:
- CaMOCTOSITENTFHO (HOPMYITHPOBATH
U aKTyaJM3UpOBaTh  MpoOJeMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN

INpu3HaKk WJIMW  OCHOBAHUMA JJIA

- copMHUPOBATH 3HAHUS O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUPOBAaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, B IO3HAHUH
Ba)KHBIX

KU3HCHHO

B3aKOHOB COMaJIbHO-3THYCCKHX,

NIPUPOABI U  PEUICHUH
PKOHOMMYECKUX, HKOJIOTMYECKUX IIpOoOJieM 4YeloBEeYeCTBa, a TaKKE€ B PELICHUU
BOIPOCOB PALMOHAIBHOIO MPUPOAONOIb30BaHUSA; B (DOPMUPOBAHUU LIEHHOCTHOTO
OTHOIIIEHUS K MPHUPOJE, OOILECTBY, YEIOBEKY; O BKJIAJE POCCHUICKUX U 3apyOeKHBIX
yUeHBIX - OHMOJIOrOB B pa3BUTHE OMOJIOIMHU; (PYHKIHMOHAIBHON IPaMOTHOCTH YeJIOBEKa
TUIs peIIEHUs )KU3HEHHBIX Ipo0IieMm,
- YMETh BJIaJIETh CUCTEMON OMOJIOTMYECKUX 3HaHU, KOTOpast BKJIIOYAET:
OCHOBOIOJIararume OMOIOrMuYecKUe TEPMHUHBI M MOHATUS (KHU3Hb, KJIETKA, TKaHb,
OopraH, OpraHusM, BUJ, TIOMYJISAIKA, YKOCUCTeMa, OMOIIeH03, Orocdepa; MeTaboIm3Mm,
rOMeOCTa3, KJIETOYHbII UMMYHUTET, OMOCHHTE3 OelKa, OMOTOIMMEPHI, TUCKPETHOCTH,
CaMOpETyJISALMS, CaMOBOCIIPOU3BEICHHUE, HACJIEICTBEHHOCTb,  HU3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U PA3BUTHE);
O6uosornyeckue teopun: kierounas teopus T. [lIBanna, M Illneiinena, P. Bupxosa;
KJIOHAJIbHO-ceJeKTUBHOro ummyHuteta II. Opnux, .M. MeunukoBa, XpoMOCOMHast
Teopusi HaciencTBeHHoctn T. Moprana, 3akoH 3apojeimieBoro cxozacrsa K. bapa,
sBOMIOLMOHHAsA Teopus Y. JlapBuHa, CHHTETHYECKass TEOPHUS DBOJIOLMM, TEOpUs
antporioreHe3a Y. Jlapuna; Teopusi Ouoreonenosa B.H. Cykauéma; yuenus H.M.
BasuioBa - o LleHTpax MHOT0oOpa3usi U MPOUCXOXKACHUS KyJIbTYpHBIX pacTeHuii, A.H.
Cesep1ioBa - 0 MyTSX ¥ HampaBiIeHUsAX sBostoun, B.1. Bepaanckoro - o Ouocdepe;

3aKOHBI (G,Z[I/IH006pa3I/IH IIOTOMKOB IICPBOI'0 IMOKOJICHHUS, PACHICIUICHUA INPU3HAKOB,
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CpaBHEHMS, Kiaccupukanmum U
00001LIeHNS;
- OTPENENIATh LEIH JEATEIbHOCTH,
3a/1aBaTh TapaMeTpbl U KPUTCPUU
UX JOCTHIKCHHUS,
- B
BISIBJISITH 3AKOHOMEPHOCTH U
[IPOTHBOPEUHS B
[pPacCCMaTPUBAEMBIX SIBIICHUSX;
- BHOCHUTH KOPPCKTHUBHI B
NeSITeITbHOCTb, OIICHUBAaTh
COOTBETCTBHE PE3YJIHTATOB LICIISIM,
OLICHUBATh PUCKH MOCIICICTBHI
NeSTeNbHOCTH;
- pa3BHBaTh KpPEaTUBHOE
MBIIIJICHUE TTPH PEIICHUN
PKU3HEHHBIX TTPOOIIEM
0) ©0a3oBble HCCJIeI0BaTEIbCKUE
NEUCTBHSA:
- BIAJETh yueOHO-

WCCJIEI0BATENIBCKOM M ITPOEKTHOM

HaBbBIKaMH

JACATCIIbHOCTH, HaBbIKaMH
paspetnieHus npooiem;

BBIABJIATH NPUYUHHO-
CIIeZICTBEHHBIC CBS3U U
aKTyaJqu3upoBaTh  3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHUs,
HAXOJHUTh apTryMEHTBI Ut
JIOKa3aTeIhCTBA CBOMX

HE3aBUCHMOI'0 HACJI€JIOBaHUS INMpU3HAKOB I'. MeHzens, CLEIUIEHHOro HacjelOoBaHus
IIPU3HAKOB U HApyLIeHUs cuensaeHus reHoB T. MopraHa; roMojJoru4eckux psiioB B
HacneacTBeHHOM u3MeHunBoctu H.M. BaBunoBa, renermyeckoro pasHoBecus JIx.
Xapau u B. BaitaOepra; 3apozpimeBoro cxoactsa K. bapa, Gnorenernueckoro 3akoHa
3. I'exkens, @. Mrosepa);

IPUHLUIBI (YUCTOTHI FAMET, KOMIUIEMEHTapHOCTN);

npasuna (MuHuMyma lO. JIuOuxa, skojoruueckoil mupamMuabl 4yucesa, OMomacchl U
SHEpIun);

runore3bl (koanepsatHoil A.M. Onapuna, nepBuuyHoro OynboHa JIx. XomnzeiiHa,
mukpocdep C. Dokca, pudozuma T. Yek);

- chopMupoBaTb  yMEHHUS  pacKpbIBaTh OCHOBOIIOJIAraroIIuX

OMOJIOrHYECKUX TGOpI/Iﬁ N THIIOTC3:

cojepkaHue
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM,
SBOJIIOLIMOHHOM, MPOUCXOXKICHUS KU3HHU M YEJIOBEKA; BJIAJICHUE CUCTEMOW 3HAHHUM 00
OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHHS, HCIOJB3yeMbIX B  OHOJIOTHYECKUX
HCCTIEAOBAHUSAX JKUBBIX OOBEKTOB M DKOCHUCTEM (OINHCAaHME, U3MEPEHHE, MPOBEICHUE
HaOJIIO/IeHNH); crmoco0aMu BBISBICHHUS W OICHKHM AHTPOTIOTCHHBIX HM3MCHCHHWH B
MIPUPOJIE;

- copMUpOBaTh YMEHHS PAcKphIBATh OCHOBOIOJIATAIOIINE OMOIIOTHMYECKUE 3aKOHBI U
3akonomepHoctd (I. Mennens, T. Moprana, H.W. BaBumoBa, O. I'ekkens, O.
Mironnepa, K. bapa), rpaHulibl X NPUMEHUMOCTH K KHUBBIM CUCTEMAM;

- YMETH BBIJIEIATH CYIIECTBEHHbBIE IPU3HAKHU:

CTPOCHHSI  BHPYCOB, AYKapHoT;
MHOTOKJIETOYHBIX OPTaHU3MOB, BUI0B, OMOT€0IIEHO30B, SKOCUCTEM U OHOChEPHI;
CTPOECHUSI OPraHOB M CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA; MPOLECCOB
KA3HEIEATEIIbHOCTH, TPOTEKAIOIIUX B OPraHU3MaX pacCTeHUH, )KUBOTHBIX U YEJIOBEKA;

uHbopMaluu U

KJICTOK IIPpOKapuoT u OJHOKJICTOYHBIX n

OMOJIOTMYECKUX TIpOIleccOoB: OOMEHa BemlecTB  (MeTabosn3Mm),
MIpEeBpALCHUS SHEPTUHU, OPOKEHHS, ABTOTPO(HOTO U reTepOTPOPHOTO TUIIOB MUTAHUS,

(bOTOCI/IHTCSa n XCMOCHHTE3a, MHUTO34, MCI>'I033, ramMe€TorcHesa, 3M6pI/IOFCHC3a,




YTBEPXKICHHUIA, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS;
- aHAIM3UPOBATh IMOJyYEHHBIE B

xoze peleHus 3a1a4u
pE3yIbTaThI, KPUTHYECKHU
OLEHHBAaTh HUX JOCTOBEPHOCTb,
MPOTHO3UPOBATh ~ U3MEHEHHUE B

HOBBIX yCJIOBI/HIX;
- yMeTh TICPEHOCUTHh 3HaHUS B
MIO3HABATEIBHYIO M MPAKTHYECKYIO
001aCTH >KU3HEICATEIHEHOCTH;

- YMETb MHTETPUPOBATH 3HAHUA U3
pa3HbIX IPEIMETHBIX 00JIacTeH;

- BbIABUT'ATH

HOBBIC niaeu,

MpeaJiaraTh OpUTHHAJIbHBIC
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTh MX MCIIOJIB30BaHUS B
MMO3HABATENLHOM W  COIMAJIbHOM

IMPAKTUKE

MOCTAMOPUOHANBHOTO  PAa3BUTHUS, PAa3MHOXKEHHS, WHIUBUIYaTbHOTO  Pa3BUTUA
opranu3smMa  (OHTOreHe3a), B3aUMOJACWCTBHUS TE€HOB, TIeTepo3uca;  AeHCTBUIA
HCKYCCTBEHHOrO0 0TOOpa, CTAaOMIM3HPYIOIIETO, JBIDKYILIETO U pa3pbIBalOIIEro

€CTECTBEHHOI0 OTOOpa; aJIONaTPUUECKOT0 W CHUMIIATPUUYECKOTO BUI000pa30BaHUS;
BIIUSIHUSL JABIDKYIIMX CHJI 3BOJIOLMK HA TeHO(POH[ MOMYJSLUU; TPUCIIOCOOICHHOCTH
OpPTraHU3MOB K Cpefie 0OMTaHUs, YepeOBaHUs HAINPaBICHUHI BOJIIOLNHU; KPYTrOBOPOTa
BEIIECTB M IMOTOKA YHEPTUHU B SKOCHCTEMAX;

- MpHOOpECTH OMBIT MPUMEHEHHS OCHOBHBIX METOJOB HAyYHOTO IIO3HAHUS,
HCIIOJIb3YEMBIX B OMOJIOTHU: HAOJIOICHUS U OMUCAHUS JKUBBIX CHUCTEM, MPOIECCOB U
SIBJIGHUI; OpraHu3alliid U MPOBEACHUS] OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBIATH 3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEITHYMHAMHU, OOBSCHATH
MOJIy4E€HHBbIE PE3yNbTaThl U (POPMYIHPOBATH BBIBOABI C HMCIOJIH30BAHUEM HAYUHBIX
MOHSTUHI, TEOPUI U 3AKOHOB;

- chopMUpOBAaTh YMEHHUS BBIICTATH CYIIECTBEHHBIE IMPU3HAKH BUPYCOB, KIETOK
MPOKAPUOT M JYKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, BHUJIOB,
OMOTeOIeHO30B M JKOCUCTEM; OCOOEHHOCTH TMPOILIECCOB OOMEHa BEIIeCTB U
IIpEeBpaIlleHHs] SHEPTUU B KJEeTKe, (POTOCHMHTE3a, MIACTUYECKOT0 M 3HEPreTHYECKOro
oOMeHa, XeMOCHHTE3a, MUTO03a, Mei03a, OTUIOAOTBOPEHHUS, PA3BUTHS M PA3MHOKCHHS,
WHIUBUAYAIBHOTO Pa3BUTUS OpraHu3Ma (OHTOreHesa), OOphObI 3a CyIECTBOBAHUE,
€CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHusl, MIPUCIOCOOJICHHOCTH OPTaHU3MOB K Cpejie
OOWTaHWs, BIHUSHAS KOMIIOHEHTOB OSKOCHCTEM, AaHTPOIIOTEHHBIX W3MEHEHUH B
HKOCHCTEMAaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U NPEBPALICHHUE SHEPTUH B
ouocdepe;

- chopMUpOBaTH yMEHHUS MPHUMEHSTHh IMOJYUYCHHbIE 3HAHWUS JUIsI OOBACHEHUS
OMOJIOTUYECKUX TIPOIIECCOB ¥ SIBICHWH, IS TPUHATHS TPAKTUYECKAX PpEHICHUH B
MOBCETHEBHON JKM3HM C TENbI0 Oo0ecredeHus OE30MacHOCTH CBOETO 370pPOBbS U
3II0OPOBBSI OKPYXAIOIIUX JIIOJEH, COONIOACHUS 3I0pOBOTO o0Opa3a >KU3HH, HOPM
TPaMOTHOTO TIOBEJICHUS B cpene; TOHUMaHHe

OKpYKalollel  MPUPOJTHON




HEOOXOIMMOCTH  HUCMOJb30BaHUS ~ JOCTWIKEHHH  COBPEMEHHOHl  Ouojoruu
OMOTEXHOJOTHIM JI PalMOHAIBHOTO MPHUPOAONOIL30BaHUS; YMEHHE HCIOJIB30BaTh
COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHI0 U CHUMBOJIUKY MJIs
JI0Ka3aTeNIbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHYECKUX T'PYII; B3aUMOCBS3H
OpraHM3MOB M cpeAbl OOWUTaHUs; EIUHCTBA YEIOBEYECKUX pac; HEOoOXOIUMOCTHU
3I0pOBOTO 00pasza >KH3HU, COXpPAHEHHsI pPa3HOOOpas3wsi BHJIOB M DKOCHCTEM, Kak
YCIJIOBUS COCYILIECTBOBAHUS IIPUPOJIbI U YEIOBEUECTBA;

- chopmupoBaTh  yMEHHS ~ peIIaTh  OWOJIOTMYECKHE  3aJa4d, COCTaBIATH
TeHOTUITUYECKHE CXEMbI CKPEIIUBAHUS JJIsl Pa3HBIX TUIIOB HACJIEIOBAaHUS MIPU3HAKOB Y
OpPraHU3MOB, COCTABJIATH CXEMBbI MEPEHOCA BEUIECTB M PHEPIHH B dKOocHcTeMax (1emnu
MUTaHUS, TUIIEBbIE CETH), BBISBIATh NPUUMHHO-CICJICTBEHHBIC CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTHYECKUMH OOBEKTaMH, MPOIECCaMU U SBIICHUSMU; [ENaTh
BBIBOJIbI M [IPOTHO3bI HA OCHOBAHUH MOJTY4YEHHBIX PE3YJIbTATOB;

- chopMUpOBaTh yMEHHSI KPUTHUYECKH OICHHBATh WH(OPMALHIO OHOJIOTUYECKOTO
COJIEp’KaHusl, BKJIIOYAOIIYIO IICEBIOHAYYHbIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB
(cpeactBa MaccoBOH uH(popManuu, HAyYHO-TIONYJISIPHBIE MaTepuabl);
UHTEPIPETUPOBATh STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEJ0BaHWM B OMOJIOTHH,
MeIUIMHE, OMOTEXHOJOTUHU; pacCMaTPUBATh INIOOAJBHBIE IKOJOTUYECKUE MPOOIEMbI
COBPEMEHHOCTH, (OpPMHUPOBATh IO OTHOIIEHHIO K HUM COOCTBEHHYIO IO3MIIHIO,
YMEHHE OLIEHWBATh 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIIEJOBaHMM B 00JacTu
OMOTEXHOJOTMM W TEHETHYECKHX TEXHOJOTUH (KIOHHUPOBAaHUE, HCKYCCTBEHHOE
OIUIOIOTBOPEHHUE, HAINPABICHHOE HW3MEHEHHWE TE€HOMa M CO3/laHUE TPaHCTEHHBIX
OpPraHU3MOB);

- copMHpOBATh YMEHUS CO3/aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBE OHOJIOTMYECKOW HH(POpMAIMM U3 HECKOJbKUX HMCTOYHHUKOB, I'PAMOTHO
MCIOJIb30BaTh MOHATUHHBIN armnapar OMoJ0oTuy;

- YMETb BBIBUTaTh TUIOTE3bl, NMPOBEPATH WX IKCHEPUMEHTAIBHBIMU CpPEICTBAMHU,

(dbopMyIHpys 1EeNb UCCIEI0BaHMs, aHAJTM3UPOBATH MOJIyYEHHbBIE PE3yJbTaThl U JeNaTh




BBIBOJIBL,
- MPUHUMATh y4acTHE B HAYYHO-UCCIIEIOBATEIHLCKON paboTe Mo OMOJIOTHH, SKOJIOTHH H
MEIHIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB M MYOIUIHO
MPEJICTABIATh IOJYYCHHBIC PE3YJIbTaThl HAa YYEHWYCCKUX KOH(EPCHIHMSX pPa3HOro
YPOBHSI,

OK 02.
Hcnonbs3oBath
COBpPEMCHHBIC
CpeICTBa MOMCKA,
aHam3a u
UHTEpIpeTaluu
uHpopmauu u
UH(OPMAIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHU S 32144
npodheccCHoHATbHOM

JCATCIIBHOCTHU

B o6macté [EHHOCTH HAYYHOI'O
TIO3HAHUSL:

-c(hOPMUPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO

Pa3BUTHUA HAayKH n

00111€CTBEHHOMN IIPAKTUKH,
OCHOBAaHHOI'0 Ha JUAJIOTe KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHMIO
CBOEr0 MECTa B IIOJIUKYJIBTYPHOM
MUDE;
- COBEPLIECHCTBOBAHUE S3BIKOBOM U
YU TATENBCKOU KyJBTYypBl  Kak
CPEICTBA B3aMMOJECHCTBUS MEXIY
JIIOABMHU U ITO3HAHHUA MUPA,
- OCO3HaHME IIEHHOCTH Hay4YyHOU
JACATCIIbHOCTH, T'OTOBHOCTbH
OCYILECTBJIATh  NPOEKTHYIO U
MCCIIEIOBATEIbCKYIO ACATEIbHOCTD

VHIUBUYAIBHO U B TPYIIIIE;

OBnanenue YHUBEPCAIIbHBIMH
y4eOHBIMU II03HABATEIbHBIMU
JENCTBUSAMU:

- chopMHpOBaTh YMEHHS KPUTUYECKH OILICHMBATh WH(OpMAIUIO OHOJIOTHYECKOTO
COCp)KaHUsS, BKJIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS W3 PA3JIUYHBIX HCTOYHUKOB
MaccoBOU

(cpenctBa nH(bOpMaIIHH, MaTepUaIbl);

HHTCPHPCTUPOBATL 3THYCCKHUEC ACIICKTHBI COBPCMCHHBLIX I/ICCJICIIOBaHI/Iﬁ B 6I/IOJIOFI/II/I,

Hay4HO-IIOITYJISIPHBIE

MCAUIIUHE, 6I/IOTGXHOJIOFI/II/I;

- UHTEPIPETUPOBATh ITUUYECKHE ACTIEKThl COBPEMEHHBIX HCCIIEI0BaHUM B OHOJIOTHH,
MeULMHE, OMOTEXHOJIOIMH; pacCMaTpuBaTh IJ100aIbHbIE SKOJIOTHYECKHE POOIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHWIO K HHM COOCTBEHHYIO TIO3HIIUIO,
YMCHHEC OLCHUBATH OTHUYCCKUC ACICKTbI COBPCMCHHBIX I/ICCJICIIOBaHI/Iﬁ B oOiactu
OMOTEXHOJIOTMM M TEHETUYECKUX TEXHOJOIMH (KJIIOHMPOBAHUE, MCKYCCTBEHHOE
OIJIOJIOTBOPEHUE, HANPABIEHHOE H3MEHEHHWE TIe€HOMa M CO3/JaHHE TPAHCTEHHBIX

OpPraHUu3MOB);

- copMHUpOBATH YMEHHUS CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe Ouoyorudyeckoil MHGOpMAIMM U3 HECKOJBKUX HCTOYHUKOB, I'PAMOTHO

WCI0JIb30BaTh NOHATUHHBIN anmapat OMoJIOTuu
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B) pabota ¢ nHpOpMaIHEH:

- BJIaJCThb HABbIKaAMHU [OJYUCHUA
uHQOpMAMM M3  HCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYIIECTBIIATh ~ HOWCK,  aHaJH3,
CHCTEMaTU3ALIUIO u
UHTEPIIPETALUIO uHpOpMaLUn
pa3NIMYHBIX ~ BUAOB H  (opm
HPEIICTABIICHUS,

- CO34aBaTb TCKCTBI B PAa3JIMYHBIX
dopmarax ¢ yd4eroM Ha3HAYCHHS

uHpopMalun u 1eNeBOH
ayJIMTOPUH, BBIOMpast
ONTHUMAJIBHYIO bopmy

MMpEaACTaBJICHUA U BU3yaJIM3alllu,

- OLICHUBATh JOCTOBCPHOCTD,
JICTUTUMHOCTB I/IH(1)OpMaI_[I/II/I, cC
COOTBCTCTBHC IIpaBOBbBIM u
MOPaJIbHO-3THYCCKUM HOPMaAM;

- UCIIOJIb30BaTh CpezcTBa
UH()OPMAIIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
pelIeHun
KOTHUTUBHBIX,

KOMMYHHUKATHBHBIX u
OpTraHHU3allMOHHBIX 3a1a4 C
co0utro/IeHNeM TpeOoBaHuUi
OPTrOHOMUKH, TEXHUKH

0e30MmacHOCTH, TUTHEHBI,
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pecypcocOepeKeHus, MPaBOBBIX U
ATHYECKUX HOPM, HOPM
nH(MOPMAIIMOHHON 0€30aCHOCTH;

- BJIAJICTh HaBBIKAMHU
pacro3HaBaHUA " 3aIIUTHI
uHpopManny, HUHPOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTU

OK 04.

D¢ dexTuBHO

B3aUMO/ICIICTBOBATh
u pabotaTh B

KOJUJIEKTHUBE "

KOMaH/ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH u
CaMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMU  y4eOHO-
UCCIIEN0BATENBCKOW, IPOCKTHOU U
COIIMATLHOM JESITCIHFHOCTH,
Osguanenne

YHUBepPCAJIbHBIMHA
KOMMYHHMKATHBHBIMH
AelCTBUAMMU:
0) coBMeCTHAasl 1eATeJbHOCTD!
- IOHMMaTb U  HCIOJb30BaTh
IPEUMYIIECTBA  KOMAaHJHOM W
WMHAUBUAYAJIbHON paboThI;
- NPUHAMATh LEIM COBMECTHOU
NeSITEIbHOCTH, OpPraHU30BBIBATH U
KOOpAMHHUPOBAaTh JIEHCTBUS IO €€
JOCTHKEHUIO:  COCTABJIATH  IUIAH
JEUCTBUM, paclpenesarb pOau C
Y4€TOM  MHEHHUH  yYaCTHUKOB
o0cy»x)aath pe3yabTaThI
COBMECTHOM padOThI;

- chopMUpOBaTh YMEHHS CO3/1aBaTh COOCTBEHHbIE MTUCHMEHHBIE U YCTHBIE COOOILIECHUS
Ha OCHOBE OHOJIOTHYECKOW HWH(OpPMAIMK W3 HECKOJBKHUX HCTOYHHUKOB, T'PaMOTHO
WCIIOJIH30BATh TOHSATHIHBIN anmapaTr OMOJIOTHH;

- YMETh BBIABHIaTh THIIOTE3bI, MPOBEPATH HMX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyIHpys 1IeNIb UCCIEIOBAaHMS, aHATM3UPOBATh MOJyYCHHbIE PEe3yJIbTAaThl U JEIaTh
BBIBOJIBI,

- IPUHUMATh YY4acTHE B HAyYHO-UCCIIEI0BATEIbCKOM paboTe 1Mo OUOIOTHH, SKOJIOTHH U
MEIHIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB M IMMYOIUYHO
MIPEJICTaBIATh TMOJYYCHHBIE pPe3yJbTaThl Ha YYEHHUECKUX KOH(PEPEHILHUAX pPa3HOro
YPOBHS
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- KOOPIMHHMPOBATb W BHIIOJHSITH
paboTy B YCIOBHSAX pEaIbHOTO,
BUPTYAIBHOTO u
KOMOMHHPOBaHHOTO
B3aMMO/ICHCTBUS;

- OCYWIECTBISATH  IO3UTHBHOE
CTpaTernyeckoe  TOBEACHHE B
Pa3IMYHBIX CUTYAIHX, MPOSIBISATH
TBOPYECTBO U BOOOpakeHUeE, OBITh
MHHULUATHBHBIM

OBjageHne  yHMBepCAJIbHbIMHU
peryJsiTHBHBIMHM /1eiiCTBUSIMH:

r) NpuUHATHE ceds W JAPYrux
JIIOJeH:

- IPUHUMATh MOTHBBI U apI'yMEHTBI
JpYrux JIIOJEW IIpM  aHAIU3e
pE3yIBTATOB IEATEILHOCTH;

- IPU3HABATh CBOE MPABO U TPABO
JIPYTUX JIIO/IEH Ha OLINOKHY;

- pa3BUBaThH CIOCOOHOCTb
MOHUMATh MUP C MO3HIIUU JIPYTOTO
yesoBeKa

OK 07.
CopeiicTBOBaThH
COXPaHCHHIO
OKpY’KaroNIe
CpeIbl,
pecypcocOepexeHn

B obJiacTu
IKOJIOTHYECKOr0
BOCIIMTAHNS:
- c(OpMHPOBAHHOCTH
3KOJIOTHYECKO

KYJIBTYPBI, ITOHUMaHHE

- BIAACTh CHUCTEMOW 3HaHUN 00 OCHOBHBIX METOJAaX HAYYHOTO TO3HAHUS,
WCTIONB3YEMBIX B OHOJIOTMYECKUX HCCICIOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM
(omucanue, U3MepeHue, MpoBeieHne HaOII0eHH); CiocoOaMu BBISIBICHUS W OICHKU
AHTPONIOTEHHBIX U3MEHEHUI B IIPUPOLE;

- YMETh BBISIBIATH OTIWYUTENbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIE TpUOOB,
pacTeHui, KUBOTHBIX W YEJIOBEKA; MPUCIIOCOOJIEHHOCTh BUIOB K cpeie oOWTaHus,
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BIUAHHUA COLUAJIBHO-

SKOHOMHMYECKHUX TIPOIECCOB  Ha

10, IPUMEHSITh COCTOSIHUE MIPUPOTHON U | aOMOTUYECKUX U OMOTHYECKUX KOMIOHEHTOB SKOCHCTEM, B3aUMOCBSI3€H OpraHu3MOB B
3HaHuA 00 COLIMATILHOW  Ccpenbl, OCO3HaHHE | coOoOIIeCTBaX, aHTPOIIOTCHHBIX U3MEHEHHH B SKOCUCTEMAaX CBOEH MECTHOCTH;
U3MEHEHUU J100aIbHOTO XapakTepa | - yMeTb BBLIEIATH CYIIECTBEHHbIE MPHU3HAKU OHMOJIOTMYECKHX IPOIIECCOB: OOMEHa
KJIMMaTa, 9KOJIOTUYECKHUX MPOOIIeM; BemecTB  (MeTabonu3M), HWHGOpPMAIMM M TPEBpPAIICHUS DHEPruH, OpOKeHHS,
MPUHIIUIIBI - IUTAHUPOBAHKUE W OCYIIECTBICHHUE | aBTOTPO(MHOTO M TETEPOTPOPHOTO THUIIOB TMUTAHMs, (OTOCHHTE3a U XEMOCHHTE3a,
OepexITMBOTrO JNEUCTBUII B OKpYXKaloIeHd cpeae | MUTO3a, Melo3a, TraMeToreHesa, 3MOpHOreHe3a, IOCTIMOPUOHAIBHOTO pPa3BUTHS,
IIPOU3BOJICTBA, HA  OCHOBE  3HAHUS  LeJieil | pa3MHOXKEHMUS, VHAUBU1yaJIbHOTO pa3BUTHUA opraHusma (oHTOTEHE3A),
3P PEKTUBHO YCTOMYUBOTO pa3BUTHSA | B3AaUMOJCHCTBUSL  T'€HOB, Te€TEpO3uca; JCHCTBUUA  HMCKYCCTBEHHOTO  OTOOpa,
NeiiCTBOBAaTh B YeJI0BEYECTBA; CTaOWUIM3UPYIOLIET0, JBIDKYIIETO W Pa3pbIBAIOLIETO E€CTECTBEHHOTO  0TOOpa;
Ype3BbIYaNHBIX AKTUBHOE HENpUsITHE JEHCTBUH, | aJUIONATPUUECKOTO M CUMIATPUUYECKOTO BHA000pA30BaHUS; BIUSHUS IBMKYIIMX CHII
CUTYalUsAX NPUHOCAIIMX BPEA OKPYXKAIOMICH | BOJIONMU HAa TEHO(DOH MOMYISALUU; MPUCIIOCOONIEHHOCTH OPraHU3MOB K Cpele

cpene;
- yMEHUE
HEOJIaronpusTHBIE YKOJOTHYECKUE

IIPOrHO3UPOBATh

MNOCICACTBUA MpeAIPUHUMACMBIX

JIEHCTBHM, IPEAOTBPALLATD UX;

- pacipeHue OIbITa
JEATEIIBHOCTH IKOJIOTUYECKOU
HAalpaBJIeHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4eOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHOM U
COLIMAJIbHOM IEATEIBHOCTH

O6I/ITaHI/I${, UepCaOBaHUA HaHpaBJ’ICHI/Iﬁ 9BOJIIOLIUHU; KPYroBOpOTa BCUICCTB H IIOTOKaA
OHCPIUH B SKOCHUCTCMAX
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2. CTpykTypa u coepKaHue 001meoopa3oBaTeJbHON THCHHILINHbI
2.1. O0beM TUCUMIVIMHBI U BUAbI y4eOHOH padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI M CHUTLIMHBI 144

B T.4.

OcHoBHoOE€ coep:kaHue 136

BT. U..

TeopeTuyeckoe o0yueHue 68
MPAKTUYECKUE 3aHATUS 68
na0opaTOpHbIE 3aHATUS

CamocTrosiTesbHasi padora 8
IIpome:xxyTouHasi atTecTanms (3K3aMeH)
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2.2. TemaTu4yeCKHi IJIAH U COAEPIKAHUE TUCHUNIMHBI

HaumenoBanue | Conep:kaHue y4eOHOro MaTepuasia (0CHOBHOE M MPodeccHoOHATBLHO-0PHMEHTHPOBAHHOE), O0bem | @opmupyembie
pa3/iesioB U TeM JIaGopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY/Ib (MPH HAJHYNH) YacoB | KOMIIETEHIHH
1 2 3 4
Pa3znea 1. Kiterka — cTpyKTYpHO-QYHKIIHOHAJILHAS €IUHULIA KUBOTO 36
Tema 1.1. OcHOBHOe coJep:kaHue 2
buosorus Teoperunueckoe o0yueHue: 2
KaK HayKka buonorus kak Hayka. CBA3b OMOJIOIUU C JPYTUMH HayKaMu: Onoxumusi, 6nopusuka, OMOHMKa,
reHoreorpadus u 1p. Ponb u Mecto Gronoruu B popMUpOBaHUY COBPEMEHHOI Hay4HOW KapTHHBI MHpa. OK 02
3HaueHne OMoIornyeckux 3Hanuil. Mcropus Ononoruu. 3HaueHHe IUTOJIOTUH JUIS pa3BUTHsL OMOJIOTUH U
NO3HAHMS IPUPOIBI. METO bl HUTOIIOTUH: MHUKPOCKOIINS, XpoMaTorpadus, deKTpodopes, METOT MEYEHBIX
aToMoB, nuddepeHraibHoe HeHTPUPYTUpOBaHHE, KYJIBTYPa KIETOK
Tema 1.2. O6mass | OcHOBHOe coiep:KaHue 2
XapaKTe€pUCTHKA | TeopeTuueckoe o0y4eHuUe: 2
KH3HH Pasnoo6pasue 6rocucteM. Opranu3samus 6MONOTMYECKUX CUCTEM. YPOBHU OPraHM3aIuK OHOCHCTEM:
MOJIEKYJISIPHO-T€HETUUECKUN, OPraHOUIHO-KJICTOYHBIH, OpraHN3MEHHBIH, MOMYJIAHOHHO-BUIOBOH, OK 02
HKOCHUCTEMHBIH (OnoreorieHoTHUECKUH ), Orocdepusril. Hayku, nzydaromniye 6uonornyeckue oObeKThl Ha
Pa3HBIX YPOBHSX OpraHu3anuy ku3Hu. O0IIas xapakTepuCTHKa )KU3HHU, CBOMCTBA JKUBBIX cucTeM. [Ipomecchl,
IPOMCXOAIINE B ONOCHCTEMAX
Tema 1.3. OcHoBHOE cojiepkaHue 6
buonornyeckn Teopernueckoe o0yueHnue: 2 OK 01
BaKHbIE XuMHUecKuil cocTaB KiIeTkU. Heopranndeckue BemecTBa KIETKH, UX OMOJIOTHYECcKast poJib. OK 02
XUMHAMECKHE Oprannveckue BellecTsa KiaeTkd. bruomorndeckue momumepsl. benku. CTpykrypa u GyHKIHH GEITKOBOM OK 04
coeTHHEeHHs

MoJieKynbl. DepMeHTbI, MPUHIUT UX AeHCcTBUS. YTIeBoAbl. bruosorniyeckue QyHKIMU yriaeBOIOB.
Jlunuaer. O6muii man crpoenus. I'uapodunsHo-TuapodobHbIe cBolicTBa. Kitaccuduxanus munumos.
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buonornueckue pynkiuum mununoB. AT®. Ctpoenue monekyasl AT®. buonorndyeckue pyakuuun ATD

IpakTnyeckmne 3aHATHS:

Ponw 66J'IKOB, YIJI€BOAOB U JKUPOB B OPraHu3Me 4€JI0BCKaA. ButamMuHbI ¥ OMOJIOTHYECKH aKTHBHEIE ,Z[O63BKI/I,
HX 3HAYCHHUC B )KU3HU OpraHru3Ma YCJIOBCKaA. I'umno- 1 aBUTaMHUHO3EI UX HOCICACTBUA. HpeHCTaBHeHI/Ie
YCTHBIX COOGH.ICHI/Iﬁ C Hp€3eHTaL[I/IeI71, IMOATOTOBJICHHBIX IO IMMEPCYHIO NCTOYHUKOB, pPCKOMCH/IOBAHHBIX
mpernoaaBarcjicM

JlabopaTopHble 3aHATHA:

JlaboparopHas pabora “Omnpenenenue ButamuHa C B IpOAYKTax MUTAHUS
[ToaroroBka BapHaHTOB OIbITA, HAOIIOCHHE 32 KAYECTBEHHBIMU PEaKLUAMU, 3aNI0JTHEHUE paboyeil TabIuIbI,
MHTEpIIpETaIMs HaOI01aeMBbIX SIBJICHHH, (OpMynHpoBaHIE BHIBOJOB

JlaboparopHas padora «[ mapodmisHO-THAPOPOOHBIC CBOWCTBA JIUTUIOB)
[ToaroToBka BapuaHTOB OIbITA, HAOIIOACHUE H3MEHEHHS PACTBOPUMOCTH JIMITHIOB, 3aII0JHEHUE paboueii
TaOJIUIIBI, MHTEPIIPETAIHs HAOTI0AaeMBbIX SIBJIICHUH, (DOPMYIHMPOBAHNE BHIBOIOB

Tema 1.4.
CTpyKTypHO-
(pyHkunonanbHa
sl OpraHu3anus
KJIETOK

OcHOBHOe coep:kaHue

Teopernueckoe o0yuenue:

Knerounas teopus (T. llIBann, M. llInetinen, P. BupxoB). OCHOBHbBIE MONT0XKEHHUS COBPEMEHHOMN KIETOYHON
TeopuH. THUIBI KJIETOK: SyKapruoTUUYECKast U MpokapuoTuieckas. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK
9YKapuoT (PacTUTENBHOM, JKUBOTHOM, TpuOHOI ). CTpoeHHE MPOKapUOTUUYECKOM KiieTku. OcoOeHHOCTH
CTpOEHHS TeTePOTPOdHON U aBTOTPODHOM MPOKAPUOTUYECKUX KIIeTOK. CTpOeHUE MIIa3MaTHYeCKOM
MeMOpaHbl. TpaHCHOPT BELIECTB Yepe3 MIa3MaTUYECKy0 MEMOpaHy: MaCCUBHBIM U aKTUBHBIA. DHIAOIUTO3:
MUHOIUTO3, haronuTos. Jk301uTo3. O60I0uKa UK KieTouHas cTeHKa. CTpyKTypa U QYHKIIMH KIETOYHOM
CTEHKHU pacTeHuM, rpudoB

[{uroruiasma. Lluro3zomns. Llutockener. OqHoMeMOpaHHbIE OPraHOM bl KJIETKH: SHA0IUIa3MaTHUECKas CETh
(BIIC), anmmapart ['onbaKu, TU30COMBI, TEPOKCUCOMBI, BAKYOJIU PACTUTENbHBIX KIeTOK. CTpoeHue u GyHKIUU
OJTHOMEeMOpaHHBIX OpPraHouA0B KiIeTKU. Kierounsrit cok. Typrop.

[TosyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHAPHUH, IIACTU/IBL: XJIOPOIUIACTHL, XPOMOILIACTHI,
JIEUKOIUIACTHI, UX CTPOCHHE U PYHKIMH. SepHBIi anmapaT KJIeTKU, CTpOeHHE U (PyHKIUU.

OK 01
OK 02
OK 04
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HememOpanHbie OpraHOUABI KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN IIeHTp. OpraHouabt
JBYDKEHUS: PECHUYKH U )KTYTUKU. CTpoeHue U GyHKIMU HEMEMOPaHHbBIX OPraHOUIOB KIETKU

.JIaﬁopaTopHLIe 3aHATHA:

JlaboparopHas pabora «CTpoeHue KJIETKU (pacTeHUs, )KUBOTHBIE, IPUOBI) U KJICTOYHBIEC BKIIOUCHUS
(kpaxmai, KapOTUHOMIBI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[TproOpereHue OMnbITa MPUMEHEHHS] TEXHUKU MHUKPOCKOITUPOBAHUS TIPH BBITIOJTHEHUH JTA00OPATOPHBIX
pabort. [ToaroroBka MUKpOIpENapaToB, HAOIIOACHUE C ITOMOIIBIO MUKPOCKOTIIA, BHISIBJICHUE PA3IHUIHil
MEXly U3y4aeMbIMU O0bEKTaMH, HHTEPIIPETALS HAOII0IaeMBbIX SIBICHUN, (OPMYIMPOBAHUE BHIBOIOB

JlaGopaTtopHnas padota «IIpoHUIIaeMOCTH MEMOpAHBI (IJIA3MOJIN3, JETUIA3MOJIH3)»

[TproOpeTeHue OIbITa MPUMEHEHHS TEXHUKH MHUKPOCKOTTUPOBAHUS TIPH BBITIOJHEHUH JTA0OPATOPHBIX padoT.
[ToaroroBKa MUKpOTpPENapaToB, HAOIIOACHHUE C TIOMOIIBI0 MUKPOCKOIIA, BBISBIICHUE PA3ITUIHA MEKITY
U3y4aeMbIMH 00BEKTAMH, HHTEPIIPETAIUS HAOIIOAaeMBbIX SBICHHIA, (OPMYJIMPOBAHUE BBIBOJIOB

Tema 1.5. OcHOBHOe coep:kaHue
CrpykrypHo- Teopernueckoe o0yueHnue:
¢byHkumoHaNIbHbIE | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN HAGOP KJIETOK, FOMOJIOTUYHBIE U HETOMOIIOTUYHBIE XPOMOCOMBI,
(paxTopnl raruIouIHbIN U nurutonaHbd Habop. Hyknennossie kucnotel. JJHK u PHK. CTpoeHne HykIenHOBBIX KHCIIOT. OK 01
HaCJaeACTBEHHOCTH | Hykieotuasl. Kommiementapueie a3otucteie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JHK — aBoitHas OK 02
cnupains. Mectonaxoxaenue u ononorunueckue ¢pynkiuu JJHK. JIHK-skcneptuza. Buast PHK. ®ynkunn
PHK
B KJIETKE
I[IpakTuyeckue 3aHATHS:
Pemenne 3amay Ha onpeneneHne nocie10BaTEIbHOCTH HYKIEOTHIOB
Tema 1.6. OcHoBHOE coaep:kaHue
IMpoueccol Teopernueckoe o0yueHnue:

19




MaTpU4HOT0
CHHTE3a

Marpuunsiii cunare3 JIHK — permukanys. [Ipuanuns! perumkanuu JIHK. Mexanusm perukannu JTHK.
Penapauus JIHK (nopemiekarruBHas, nocTperuiekatuBHas). Peakuun matpuyHoro cuHTes3a. [Ipunnun
KOMIIIEMEHTApHOCTH B peakuusax MarpudHoro curesa. JJHK u rensl. I'eHeTHueckuil Kox, ero CBOMCTBA.
Tpanckpunuus — matpuunsiii cuate3 PHK. Tpancisiius u e€ atanbl. Y cinoBust Onocunresa 6enka. CtpoeHne
T-PHK 1 xonupoBanue aMuHOKUCIOT. Pons pubocom B GnocuHTe3e Oenka

OK 01
OK 02
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IpakTnyeckmne 3aHATHS:

Pemenue 3aa4 Ha onpeielICHIE MOCIEA0BATEIFHOCTH aMIHOKHCIIOT B MOJIEKYJIe OemKa.
Pemenue 3aay Ha onpeiesieHUE TOCIE0BATEIIPHOCTH aMUHOKHCIIOT B MOJIEKYJIe OejIka B CTydae U3MCHEHUS
nocieaoBaTeabHOCTH HykieoTuaoB JJHK

Tema 1.7. OcHoOBHOe coep:kaHue
Hexuierounsbie Teopernueckoe od0yueHnue:
dopmeI Bupycsl — HekeTouHbIe (POPMBI KU3HH U 00TUTaTHBIE apa3uThl. CTPOSHHE MPOCTHIX U CIIOKHBIX BUPYCOB,
KU3HA perpoBupycoB, 6akreprodaros. Kuznennsiit nukn JJHK-conep:xkanmx Bupycos, PHK-conepskammx
BUpPYCOB, OakTepuodaros. BUY, rematut uenoBeka. OK 02
bakrepun. O6mas xapakrepuctuka. [lonstue mramm. Bupychl u 6akrepuu: cX0ACTBa U pa3IUUMs OK 04
IIpakTHyeckue 3aHATHS:
Bupycusle u 0akrepuanbHble 3a0oaeBanus. OOImuye NPUHLIUIIBI UCII0JIb30BaHMs JIEKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH PUMEHEHUSI aHTUOMOTHKOB.
[IpencraBieHue yCTHBIX COOOILEHUH C Tpe3eHTalMeN, TOArOTOBJIEHHBIX 110 IEPEYHI0 HICTOUHUKOB,
PEKOMEH/I0BaHHbIX MPENoiaBaTeieM
Tema 1.8. OcHOBHOe coaep:kaHue OK 02
OOmen BemecTB 1 | Teopernueckoe odydeHue:
npespanieHune AcCUMUIISIINS U AUCCUMUJISILIMS — IBE CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa BEIECTB: aBTOTPO(MHBIHN 1
IHEPTHM B RIETKE | rereporpodHblil, adpOOHBIN 1 aHAIPOOHBIN. DHEPreTHUECKOe obecrieueHne KIeTku: npesparienne ATO B
oOMeHHBIX nporeccax. DepMeHTaTUBHBIN XapaKTep peakluii KIeTOYHOr0 MeTaboIu3Ma
[TepBUUHBII CHHTE3 OpraHUYECKUX BellecTB B kieTke. [Inactuueckuit oomeHn. doTocuHTe3. XeMOCUHTES.
AHa’poOHBIN IHEpreTUUecKuil o0OMeH. AHa3poOHbIe opraHu3Mel. bpokenue, aBToTpoHBIN 1
reTepoTpoQHbINA THUI MUTAaHUSA. AHA3POOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUU. DTalbl
sHepreTudeckoro oomena. ['mukonus. buonoruueckoe okucaeHue, I KIETOYHOE JAbIXaHUE
Tema 1.9. OcHoBHOe coepkaHue
Ku3HeHHbIH Teoperuueckoe ody4enue: OK 02
HMKJ KJIeTKH. OK 04

Muros3.

KneTounslii 1iuki, ero nepuoasl u peryisuus. [lepuonsl nuarepdaspl ux ocodeHHoctu. Juddepennumanys
KJIETKU ¥ apecT KJIETOYHOTr0 LUKJIA. Jlenenne kineTku — MuTo3. CTauu MUTO3a U POUCXOASAIIHIE ITPOLIECCHI.
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Meiio3
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Kapuokunes u uurokunes. buonorudyeckoe 3HaueHUE MUTO3a. Mei03 — peIyKIIMOHHOE JIEJICHUE KIETKHU.
Craguu Meiio3a. Melio3 — 0CHOBa MOJIOBOTO pa3MHOKeHUs. [loBeieHre XpoMocoM B Mero3e.
Kpoccunrosep. buonorudeckuii cMmbici Merio3a. D dekTsl Mmeiio3a. Meiio3 B )KU3HEHHOM IHKIIC

OpraHu3MOB
KonTpoabHnasi padora 2
MouekynspHbIi ypOBEHb OPTaHU3ALNUN )KUBOTO
Pa3nea 2. Ctpoenue U pyHKIMH OpranusMa 44
Tema 2.1. Conep:xanue 6
Crpoenne IIpodeccrnonaIbLHO-OPHMEHTHPOBAHHOE CO/IEPKAHHME TEOPETHYECKOr0 00y4eHus! 4
opranuima OpHokiieTouHble opranu3mbl. KosoHuanbHble Oprann3mbl. MHOTOKJIETOYHbIE OpraHu3Mbl. B3auMocBs3b OK 02
yacTeil MHOTOKJIETOYHOro opranusmMa. @ynkius. Opraisl 1 CUCTEMbI OPraHOB. AnnapaThl OpraHOB. OK 04
['omeocras opranusma U ero noJAepxKaHue B IPOLECCE KUZHEAEATEIIbHOCTH PaCTEHUH. 4
@yHKIMOHAIbHASI cUCTEMa OpraHoB. TkaHu pacTeHui. TkaHU )KMBOTHBIX U yesioBeka. OpraHsl pacTCHUM.
OpraHel ¥ CUCTEMBI OPraHOB KUBOTHBIX U UEJIOBEKA. 3HAUEHUE ONIOPBI, IBUKECHUS, IUTAHUS, IbIXaHUS,
TPAHCIIOPTA BEUIECTB, BBIACIEHUS, 3aIUTHI. 3HaUE€HUE NIPOSABICHUS Pa3Ipa)KUMOCTH U PETYIIAUN
OcHOBHOe coJepkaHue MPAKTHYECKOT0 3aHATHS: 2
Teopus KIOHANBbHO-CENEKTUBHOr0 nMMyHuTeTa I1. Dpnuxa, .M. Meunukoa. H}pekoHHbIE 2
3a0oseBaHus ¥ dnueMus. BaxkHeliye snuaeMun B ICTOPUM YesloBedecTBa. BakunHanms kak
npodrIakTHKa MHPEKIIMOHHBIX 3a00J1€BaHuil.
[TpencraBiaeHne yCTHBIX COOOIIEHUH ¢ Mpe3eHTalrel, MOITOTOBJICHHBIX 110 MEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BAaHHBIX IIPETIOABATEIIEM
Tema 2.2. Conep:xkanue
DopMmbI IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOI0 00y4YeHH OK 02
Pa3MHOKCHHUA ®opMbl pa3MHOXKEHUS OpraHu3MoB. becrosnoe 1 mosnoBoe pasMHokeHue. Buibl 6ecrionoro pa3sMHOKEHUS:
OPraHu3mMosB MPOCTOE JICJICHUE HAJIBOE, TOYKOBAHUE, Pa3MHOXKCHHE CTIOPaMH, BET€TAaTUBHOE Pa3MHOXKCHHE, 2

(I)paFMeHTaL[I/IH, KIIOHUPOBAHUC. ITonoBoe PA3SMHOXCHUC paCTeHHﬁ.
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Tema 2.3.

OcHoOBHOe cojep:kaHue

Onrorenes Teopernueckoe o0yueHnue:

KHBOTHBIX ["amerorenes y »kuBoTHBIX. CriepMaroreHes u oorene3. CTpoeHue nojoBbIX KIeTOK. OMI010TBOPEHHE U

1 1eJI0BEKa SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmMOpuorenes (Ha nmpumepe JaHieTnuka). Craauu OK 02
aMOpHoTeHe3a OK 04
Poct u paszButue xxuBotHbIX. [locTamOpronanbHeiii nepuo. [Ipsmoe u HenpsMoe pa3Butue. Pazsutne ¢
MeTaMop(h030M y 6€CIIO3BOHOUHBIX U TTO3BOHOYHBIX )KUBOTHBIX. CTaIuK MOCTAIMOPHOHATILHOTO PAa3BUTHUS Y
JKUBOTHBIX U 4yenoBeka. [leprnonbl onTOoreHe3a uenoneka. bruongoruueckoe ctapeHue U CMepTh.
I'eponTosiorus

Tema 2.4. OcHoBHOe cojiepkaHue

OnTrorenes Teoperuyeckoe odydyenue: OK 02

pacrenui ['ametoduT u ciopodut. Pasmuoxkenue u pazputue Bogopocieil. PasMHo)keHHe 1 pa3BUTHE CIIOPOBBIX OK 04
pacteHuii. PazMHokeHue 1 pa3BuTHEe CeMEeHHbIX pacTeHuid. Poct. [lepuosl oHTOreHe3a pacTeHuit

Tema 2.5. OcHOBHOe coep:kaHue

OcHoBHBIE Teopernueckoe odyuyeHue:

MOHATHSI TCHETHKH | ['eHeTHKA KaK HayKa O HACJIEICTBEHHOCTH U U3MEHUYUBOCTH OpraHu3MoB. OCHOBHBIE T€HETUYECKUE TOHATHUS OK 02
U cuMBOJIBL. ['eH. ['eHoTun. @eHotun. AsnienbHble reHbl. AJIbTepHaTUBHbIE IPU3HAKU. JJOMUHAHTHBIN 1
pelieccUBHBIHN Mpu3HaKK. 'omo3urora u rereposurora. Uncras auaus. ' ubpuapl. OCHOBHBIE METO/IbI
TEeHETUKU: THOPUA0IOTMUECKUA, IIUTOIOTMYECKHUE, MOJIEKYJIIPHO-T€HETHUECKUE

Tema 2.6. OcHoBHOe coepkaHue

3aKoHOMEPHOCTH | TeopeTHueckoe 00yueHHe:

HaCJIC10BAHMHA 3akoHOMEpHOCTH 00pa3oBaHus raMmeT. 3akoHsl I'. Menaens: Monorubpuanoe ckpeniiuBanue. [Ipasuiio
JIOMHHUPOBaHUA. 3aKOH €JMHO00pa3Hs MEPBOTO MOKOJIEHHUS. 3aKOH PacIIeIICHHs TPU3HAKOB. OK 02
[{uTonornyeckue OCHOBEI MOHOTHOPHIHOTO CKpeluBanus. [ UIoTe3a YuCcTOTHl raMeT. AHATH3UPYIOIIEe OK 04

CKpCIIUBaHHC. I[I/IFI/IGPI/IJIHOG CKpCHIUBAaHHC. 3aK0H HE3aBUCUMOI'O HacCJICAOBaHUA ITPU3HAKOB.
HOJII/IFI/I6pI/I,Z[HOC HACJICAOBAHUC U €0 3aKOHOMCPHOCTHU

IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COlePKAHUE TPAKTHYECKOT0 3aHATHS:

Pemrenne 3aaa4 Ha OIIpCACICHUEC BEPOSATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPU MOHO-,
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I, TIOJIMTUOPUTHOM M QaHAJIU3UPYIOILEM CKPEIIMBAHNY, COCTABIEHNE M€ HOTUIIMYECKUX CXEM
CKpELIMBAaHUS PACTCHUM.

Tema 2.7. OcHoBHOe coiepkaHue OK 01
B3aumoneiicrBue | Teopernueckoe o0yueHue: OK 02
reHOB ['eHoTHN Kak LIeJI0CTHAs cucTeMa. MHOXKEeCTBEHHOE JielicTBUE reHoB. [TneiioTponus. MHOKECTBEHHBIH
ajutenusM. Bzanmogeinicterue ajuienbHbIX TeHOB. KogomunupoBanue. B3anmoaencrere HeallebHbIX
reHoB. Kommuiementapuocts. Onucras. [lonumepus
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COlePKAHUE IPAKTHYECKOT0 3aHATHS
Pemenue 3anau Ha onpeesieHue BEpOATHOCTH BOZHUKHOBEHHUS HACIEICTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHbIX THIAaX B3aWMOJIEHCTBUS I'€HOB, COCTABJIEHNE T€HOTUIIMUECKHUX CXEM CKPELIMBAHUS PACTECHUM.
Tema 2.8. OcHOBHOe coep:kaHue
CuenurenHoe Teopernueckoe o0yueHnue:
HacIel0BaAHNE 3akonsl T. Moprana. CriernjieHHOe HaclleIOBaHHE T€HOB, HAPYIICHHUE CIETTICHU. XPOMOCOMHAsI TEOPHSI OK 01
NPHU3HAKOB HACJIEICTBEHHOCTHU. ['eHeTnuecKkoe KapTUpOBaHUE XpOMOCOM. Vcnoib30BaHME KPOCCHUHTOBEPA IS OK 02
COCTAaBJIEHUS TEHETUYECKHUX KapT XpOMOCOM
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COACPAKAHNE IPAKTHYECCKOT0 3AaHATHS
Pemenue 3aa4 Ha ornpeiesieHNe BEPOSITHOCTH BO3SHUKHOBEHMSI HACJIEICTBEHHBIX MPU3HAKOB MIPU
CLICTUIEHHOM HAaCJIeI0BaHUU, COCTABJIEHNE T€HOTUITNYECKUX CXEM CKpPEIIMBaHUS PaCTEHUH.
Tema 2.9. OcHoBHOE cojiepkaHue
I'enernka Teopernueckoe o0yuenune:
moJ1a XPpOMOCOMHBIN MEXAHU3M ONPEIEICHUS 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHsIi 1 OK 01
rereporaMeTHbIN MoJl. ['eHeTHyeckas CTpyKTypa MoJIOBBIX XpoMocoM. HacneoBanue npu3HakoB, OK 02

CIHCTIJICHHBIX C ITOJIOM

IIpakTHyeckue 3aHATHA:

Pemenune 3aga4d Ha OMpEaACIICHUEC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB, CLICIVICHHBIX
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C IIOJIOM, COCTAaBJICHUE IT'CHOTUIINYCCKUX CXEM CKPCIIMBAaHUSA

Tema 2.10.
I'eneTnka
qeJI0BeKAa

OcHoBHoOe coiep:kaHne

TeopeTudeckoe o0ydyeHnue:

KapI/IOTI/IH YCJIO0BCKa. MeTOI[BI HN3YUCHUA I'CHCTUKHN YCJIOBCKA: FeHCaJIOFH‘leCKPlﬁ, 6J'II/ISHCHOBI>II71,
HHTOFGHCTH‘IGCKHﬁ, 6HOXHMH‘ICCKI/Iﬁ, HOHy.]'I?H.[I/IOHHO-CTaTI/ICTI/I‘ICCKI/Iﬁ. HaCJ'Ie,Z[CTBeHHble 3a00J1¢BaHM
JeloBeKa. I eHHbIe U XPOMOCOMHEBIC 0o1e3HH YesioBeKa. bose3nu ¢ HaCHe,Z[CTBCHHOI;'I
IpeaApacIioIOKCHHOCTBIO. 3HadyeHHe MCI[HHHHCKOﬁ T'CHCTUKH B IIPEAOTBPALLICHUH U JICHCHUN
FeHEeTHYECKHX 3a00JIeBaHUI YelIoBEeKa

IIpakTH4yecKkue 3aHATHA:

Pemienue 3amau Ha onpeiesieHuEe BEPOITHOCTA BOSHUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB, UCIIOJIb3YsI
METO/Ibl TEHETUKH YEJIOBEKA, COCTABJICHIE T€HOTUITUYECKUX CXeM CKpeluBanus. [IpeacraBienne ycTHBIX
COO0O0ILIEHUH C ITpe3eHTalel 0 HACIeICTBEHHBIX 3a00JI€BaHUAX YellOBEKa

OK 01
OK 02

Tema 2.11.
3aKoHOMEpHOCTH
U3MEHYMBOCTH

OcHOBHOe coep:kaHue

TeopeTuueckoe odoyueHue:

B3auMopeiicTBre reHOTHIIa U cpeibl Tpu hopMHUpoBaHUU (DeHOTHUITA. I3MEHUNBOCTD MPU3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIC MTPU3HAKU. BU/Ibl K3MEHUMBOCTH: HACJIEICTBEHHAS U

HEHaCJICICTBEHHAS.

3aKOH TOMOJIOTUYECKHUX Ps10B B HacieacTBeHHOM u3MenunBocty (H.W. BaBuiios).

MopaudukarmonHas, uiu GeHOTUITUYECKAs U3MEHYMBOCTh. POJIb cpeibl B MOAM(PUKAITMOHHON
n3meHunBocTH. Hopma peakunu npusHaka. BapuaiimoHHslid psa v BapuallmoHHasi KpuBasi. XapakTepUCTUKa
MOAU(PUKAITMOHHONW U3MEHYMBOCTH

HacnencrBeHHas, uii reHOTHITHYECKAS U3MEHYHNBOCTL. KOMOMHATHBHAS N3MEHUNBOCTD.

MyTanroHHas U3MEHYUBOCTh. BUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE, TeHOMHBIE. [[pUunHbBI

BO3HUKHOBCHUSA MYTaIII/Iﬁ

IIpakTHyeckue 3aHATHA:

Pemrenne 3aaa4 Ha ONIPCACICHUEC THUIIA MyTalluX IIpH NEpeaaduc HACICACTBECHHBIX IIPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02
OK 04

Tema 2.12.

OcHoBHOe coep:kaHne

OK 01
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Cenexnust TeopeTudeckoe o0ydyenue: 2 OK 02
OpraHu3MoOB Cenexuus Kak Hayka. MeTo sl CeNeKIIMOHHON paboThl. ['eTeposuc u ero npuyuHbl. MicKyccTBeHHBIH 0TOOD:
MacCOBBIN ¥ MHMBUyaJbHBIA. DTanbl KOMOMHALIMOHHON cenekuuu. CopT, nopoja, MTaMM
ANTOpPUTMBI pellieHue 3a/1a4 Ha ONpe/iesieHne BO3MOXXHOTO BOSHUKHOBEHHUS HACIIECTBEHHBIX IPU3HAKOB
10 CEJEKI1H, COCTABJIEHUE T€HOTUIIMYECKUX CXEM CKpEIIUBaHUS
KonTtpoJuabnas padora 2
Crtpoenue 1 pyHKIIUUA OpraHu3Ma
Paznen 3. Teopus 3Bosonun 16
Tema 3.1. UcTopusi | OcHOBHOE co/iep:KaHue 2
9BOJIIOIMOHHOT'0 Teoperuueckoe od0yueHnue: 2
yuaenus ITepBric SBOMIONMOHHBIE KOHIIEMIMHA. [ pagyanucTiudeckas sBosonronnas koumenius JX.b. Jlamapka.
JBuxymiue cuibl aBomounu. Kpeannonusm u tpancopmusMm. Cucremaruka K. Jlunnes u e€ 3HaueHue Jist OK 02
(opMUPOBaHUS UIEU IBOJIOIUU OK 04
[IpenmnochbuIKu BOSHUKHOBEHHSI JapBUHU3MA. DBOJIOLKS BUIOB B ipupoie. boprba 3a cymiectBoBaHue.
EctectBennsblit 0T00p. JMBeprenuus npu3sHakoB U Bug000pazoBanue. OCHOBHBIC MOJOKEHUS
cuHTeTH4eckoi Teopuu 3Bomonnu (CTI). Posb 3BOMOIIMOHHON TeopuH B JOPMUPOBAHUY HAYUHOH
KapTHUHBI MUPA
Tema 3.2. OCHOBHOE cofep:Kanue 2
MuxkposBosouust | Teopernueckoe o0yueHnue: 2
MuKpo3BOIIONMS M MAKPOABOJIIOLINS KAaK 3Tallbl 3BOJIIOIIMOHHOTO Mpoliecca. | eHeTH4ecKre OCHOBbI 2
HBOJIIOLIMU. MyTalu 1 KOMOMHAILIMY KaK JIEMEHTapHbIN 3BOIIOLMOHHBIN MaTepual. [lomymsamnus kak
AJIEMEHTapHas €MHUIIA SBOIIOIHH.
OK 02

JBxyiue cuisl ((hakTophl) FBOMIONKMNA. MyTallMOHHBIN TTPOlIecC 1 KOMOMHATHBHASI U3MEHUYHUBOCTD.
Murpanus. U3omsmus nomynsiiuii: reorpaduyeckas (IpocTpaHCTBEHHAs ), OMoIornyecKas
(penpoIyKTUBHASA).

EcTecTBenHbIit 0TOOp — HampaBisroONIMil pakTop 3BoonnH. boprda 3a CylecTBOBaHNE KaKk MEXaHU3M
JIeMCTBUS €CTECTBEHHOr0 0TOOpa B monyisinusax. Bus u ero kpurepun (mpusHaku). Bunoo6pazoBanue kak
pe3ysbTaT MUKPOIBOJIIOLMH
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Tema 3.3.
MaxkposBosrouust

OcHoOBHOe cojep:kaHue

TeopeaneCRoe oﬁyqe}me:

MakpoosBosorus. @opMbl 1 OCHOBHBIE HampaBieHus: MakpodBostoruu (A.H. CesepuioB). [lytu qoctrkenus
Ouosoruueckoro mporpecca: apomopdo3, uanoaaanTanus, oomas aereuepanus. Metoabl U3ydeHus
MaKpO3BOJIIOLMH. 3aKOH 3apoabliieBoro cxozicTsa (3akoH K. bapa). buorenernueckuii 3akon (3. ['exkens,
@®. Mromep). O61me 3aKkOHOMEPHOCTH (TIpaBUIIa) YBOJIIOIIUH

OK 02

Tema 3.4.
Bo3nukHoBeHHE
U pa3BUTHE
JKH3HH Ha 3emuie

OcHoBHOe colep:kaHue

TeopeaneCRoe oﬁyqe}me:

['nnoTte3bl U TEOPUM BO3ZHUKHOBEHUS KU3HU Ha 3eMJie: KpeallMOHU3M, CaMOIIPOM3BOJIbHOE (CIOHTAHHOE)
3apOoXJIeHUEe, CTALlMOHAPHOE COCTOsTHUE, TaHCIIepMus, Ononos3. Hauano opraHnueckoi 3BOJIOLUH.
[TosiBneHue NepBbIX KJIETOK. DBOIIOLUSA METa00IM3Ma. DBOIIOLMS NEPBBIX KIETOK. [[pokaproTsl u
9yKapHOThL. [Iponcxox1eHre MHOTOKJIETOUHBIX OpraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX LIAPCTB HYKAPHOT.
OcHOBHBIE YEPTHI IBOJIIOLIUU PACTUTENBHOIO MUpa. OCHOBHBIE UEPTHI IBOJIIOLIUY KUBOTHOTO MHUpa

IIpakTHyecKkue 3aHATHA:

HpeIlCTaBJIeHI/Ie YCTHOTI'O COO6HIGHI/IH H JICHTBI BPECMCHHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHUA U Pa3BUTHA
JKUBOTHOT'O U paCTUTCJIIBHOT'O MHUPA, ITIOATOTOBJICHHBIX IT10 IICPEUYHIO HCTOUYHHUKOB, pPCKOMCHAOBAHHBIX
npernoaaBarciicMm

OK 02
OK 04
OK 05

Tema 3.5.
IIpoucxoxnenue

OcHoBHOE coep:kaHue

Teopernueckoe o0yueHnue:

OK 02
OK 04
OK 05
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YeJI0BECKaA —
AHTpPOIIOreHe3

AHTpoImosiorus — Hayka o yesnoBeke. CrucreMaTHuecKoe MoJI0KeHUe yesnoBeka. CX0ICTBO YEJI0OBEKa C
KUBOTHBIMU. OTINYUS YeJIOBEKa OT KUBOTHBIX. [IpsIMOX0KIeHIE 1 KOMIUIEKC CBSI3aHHBIX C HUM
npu3HaKkoB. Pa3BuTre roJoBHOro MO3ra M BTOPO# CUTHANIbHO cucTeMbl. COOTHOILIEHHE OUOIOTHYECKUX U
COLUAIBHBIX (JaKTOPOB B AaHTPOIIOTEHE3E

OcHoOBHBIE CTaJIUU aHTpPONOreHe3a. J[puonuTexu — NpeaKkyu yenoBeKka U 4eI0BEKOOOPa3HbIX 00E3bsH.
[IpoToanTpon — npeaiecTBEHHUK YeloBeKa. ApXaHTpoIl — ApeBHemui yenosek. [lTaneoantpon —
JIpeBHUM yesoBek. HeoaHTpom — uenoBek COBPEMEHHOIO TUIIA. DBOJIIOLUS COBPEMEHHOTI'0 YEJIOBEKA.
Yenoeueckue packl. OCHOBHBIE OOJIBININE Pachl: €BPONCOUIHAS (€Bpa3uiicKas), HErpO-aBCTPATOUIHAS
(3KBaTOpHaJIbHASA), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHcKas). BpeMs u MecTo BO3HUKHOBEHUS
YyenoBevecKuX pac. ENMHCTBO 4eIoBeuecKux pac

HpaKaneCRue 3aHATHUA:

Bpewms u mytu pacceneHus yenoBeka mo mianere. [Ipucrnoco6ieHHOCTh YenoBeka K pa3HbIM yCIOBHSIM
cpensl. Bnusinue reorpadudeckoii cpeasl Ha MOP(HOIOTHIO U (PU3MOTIOTHIO YeTIOBEeKa

3amura JeHT BpeMEHH U MEHTAJIbHBIX KapT B (hopMaTe YCTHOTO COOOIICHHUS, ITOATOTOBIEHHBIX IO MIEPEUHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX IMPErnoiaBaTesieM

KonTpoabnasn
padora

TeOpeTI/I‘-ICCKI/Ie ACIICKTHI 3BOJIFOIIMH KHM3HH Ha 3emite

Pazgea 4. dxoaorusa
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Tema 4.1.

OcHoBHOE CoacpKaHue

IKOJIOrHYeCKHUe

TeopeTuquKoe 06yqeﬂne:

(paxTopsI M cpeabl
AKU3HU

Cpe)IBI obouTanus OpraHnu3MoOB: BOJIHasd, HA3ECMHO-BO3AyIIHAs, IOYBECHHAA, BHYTPUOPraHU3MCHHAsA.
OU3NKO-XUMHUYECKHE 0COOEHHOCTHU cpeJl 00MuTaHus opranu3MoB. [IprcnocoOieHnst opraHu3MOB K KU3HU B
pa3HbIx cpenax. [lonstue sxonoruueckoro pakropa. Kinaccuduxarms sxonorndeckux daxkropos. [IpaBuo
muaumyMa 0. JInbuxa. 3akon Tonepantaoctu B. lllendopna

OK 01
OK 05

Tema 4.2.

OcHoBHOE coepkaHue

OK 01
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Honyasinus,
coo01IecTBa,
3KOCHCTEMBI

TeopeTudeckoe o0ydyenue:

DKonoruyeckas XAPaKTCPUCTHKA BU A U TOITYJISAINH. DKonoruyeckas HUIIa BHUAA. OKOJIOTHYECKHE
xapakTepucTiky nomysuuu. CoobecTBa 1 3kocucTeMsl. bronenos u ero crpykrypa (B.H. Cykaues).
Cps3u Mexly oprann3MamMu B OuonieHo3e. CTpyKTYpHbIE KOMIOHEHTBI 3KOCUCTEMBL: IPOAYLIEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BellecTB U MOTOK SHEPIUU B 3KocucTeMe. Tpoduueckue ypoBHHU.
AHTPOTIOT€HHBIE 3KOCUCTEMBL. ATPO3KOCUCTEMBI. OTINYHS arpO’KOCUCTEM OT OUOTEOIIEHO30B.
VYpb6oskocucrembl. OCHOBHbIE KOMIIOHEHThI YPOO3KOCUCTEM

HpaKaneCRne 3aAHATHUA:

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENIN SKOCUCTEMbI. buoMacca u npoykuus. DKOJ0rHuecKue
nUpaMu/Ibl yrces, 6uomaccsl U sHepruu. [IpaBuiio nupaMuisl 3HEPrum.

Penienne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM 110 IIEPEHOCY BEILIECTBA U YJHEPTUU B DKOCUCTEMAX C
COCTaBJIEeHHE TPOPHUUECKHX LIeNeH 1 mupaMu 6MOMacChl U SHEPIUU

OK 02
OK 05

Tema 4.3.
buocdepa -
rjaodajabHasi
IK0JI0rHYecKas
cucTemMa

OcHOBHOe coep:kaHue

TeopeTuquKoe oﬁyqe}me:

buocdepa — xuBast obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.M. Bepuanckoro.
Ob6nactu 6uocdeps! u e€ coctas. JKupoe BemecTBo 61ocdepsl U ero GyHKINH

3aKOHOMEPHOCTH CyliecTBoBaHuUs Onochepsl. OcobeHHOCTH Onochepsl Kak TI00abHON YKOCHCTEMBI.
Jlunamuueckoe paBHoBecue B Ouocdepe. PurmMmuunocTs siBiaeHuit B 6nochepe. KpyroBopots! BemiecTs u
O1oreoXuMHUECKre HUKIIbL. [T100anbHbIe 9KOJI0THUECKHe TPOOIEMBl COBPEMEHHOCTH H ITyTH UX PEIICHUS

IIpakTHyeckne 3aHATHA:

Pemrenne npakTHKO-OpHUEHTUPOBAHHBIX PACYETHBIX 3371a4 HA ONPEJIEICHUE TUIONIAN HACAKICHUHN IS
CHIDKEHMS KOHIIEHTPALMH YTJIIEKUCIIOTo Ta3a B aTMOC(epe CBOETo PeruoHa MpOoKUBaHUS

OK 01
OK 02
OK 05

Tema 4.4.
Bansiaue

OcHoBHOE CoaCpKaHue

Teopernueckoe o0yueHue:

OK 01
OK 02
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OK 04

AHTPOMOT€HHBIX AHTpOTIOreHHBIE BO3ICHCTBHS Ha Onocdepy. 3arps3HeHus Kak BHJI aHTPOIIOTEHHOTO BO3ICHCTBUS
(daxTopoB Ha (xumuueckoe, uzuueckoe, buonocureckoe, 0mxo0vl NPoOU3EO0CcMEa u nompeoenus). AHTPOTIOTeHHbIE OK 05
ouocdepy BO3/IeiicTBUS Ha aTMocdepy. BosnelicTBus Ha runpocdepy (3aepsa3Henus u ux ucmoyHuUKU, UCMOWeHUs
600). BoznetictBus Ha utochepy (deepadayusi noussl, 6o30eticmsue Ha 20pHble NOpooa, Heopa).
AHTpPOIIOT€HHBIE BO3JICICTBIS Ha OMOTHYECKHE COOOIECTBA (1eca u pacmumenbHble cO0OUecmaa,
HCUBOMHBIU MUD)
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COIEPKAHUE PAKTHYECKOI0 3aHATHSA: 2
Pemenue npakTHKO-OpUEHTHPOBAHHOI'O PACYETHOT'O 33JaHUSI [I0 pacueTy CTPYKTYphI 3a1acoB IPEBECHHBI.
Tema 4.5. OcHoBHOe cojiepkaHue 10
Biausinne Teopernueckoe o0yueHnue: 4
conuaibHO- 310poBBE U €ro cocTapistomue. PakTopbl, MOJOKUTEIBHO U OTPUIIATEIHLHO BIUSAIONINE HA OpraHU3M 2
IKOJIOTHIECKHX YenoBeKa. BpeaHble MpUBBIYKH: MTOCTeACTBUS U nmpoduakTuka. [IpodiemMa TeXHOTCeHHBIX BO3ICHCTBUI Ha
¢axTopos Ha 3/10pOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE MOJIsI, OBITOBAs XUMHUS, U30BITOUHBIE IITYMbI, paAHalUs U T.11.).
310pOBLE AnanTanus opraHu3Ma yesnoBeka K (hakTopam OKpyKarouiei cpesibl. 3alluTHbIE MEXaHU3Mbl OpraHu3Ma
1€JI0BEKA YenoBeKa. 30pOBbe U PAOOTOCTIOCOOHOCTb.
[TpuHIMIBl GOpMUPOBAHUS 310pOBhecOEperaero nopeaeHus. Puznyeckas akTUBHOCTD U 3710POBBE. 2
['pynmsl 310poBbs. OCHOBBI 3aKaMBaHus. BHOXUMIYECKHE acTIeKThI pallMOHANBHOTO MuTanus. [IpaBuia
0€3011aCHOTO HCIOITb30BAHUS OBITOBBIX MMPHOOPOB U TEXHHUYECKUX YCTPONUCTB
IMpakTHyecKue 3aHATHA: 4
Omnpenenenye CyTOYHOTO pallioHa MUTaHUs 2 OK 02
Co3nanue MHIUBHUIyaTIbHOM MaMATKY 0 OpraHU3alii paliioHaIbHONW (PU3NYECKOi aKTUBHOCTH 2 OK 04
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COiePIKaHUE J1a0OPATOPHOI0 3AaHITHS 2 OK05

JlaGopaTtopHas paboTa Ha BEIOOD:

JlaGopaTtopHast paboTa «YMCTBEeHHas1 pabOTOCITOCOOHOCTh)
OBnazieHre METO/IaMU OTIPEICTICHUS TTOKa3aTesield yMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBSICHECHHE
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MOJTYYEHHBIX PE3YJIbTaTOB U (POPMYIIUPOBAHKE BEIBOIOB (IMMCEMEHHO) C MCIIOJIb30BAHUEM HAYIHBIX
MOHSATHUHI, TEOPUI U 3aKOHOB
JlaboparopHas pabora «Biusane abnotndecknx GakTopoB Ha YEIOBEKa (HU3KUE H BEICOKHE

TEMIIepaTyphl)»
N3yuenne MexaHM3MOB aJlafTalldd OpraHu3Ma 4el0BeKa K HU3KHUM U BBICOKUM TeMIlepaTypam 1

00BsICHEHHE MOIYYCHHBIX PE3YyIbTATOB U (POPMYITHPOBAHUE BHIBOAOB (MIMCbMEHHO) C UCIIOIb30BAHUEM

HAay4YHBIX IIOHATHM, TEOPUM U 3aKOHOB

B xadecTBe TpUITEPOB CHIKAIOUINX PA0OTOCIOCOOHOCTH MCIIONIB30BATh YCIOBUS OCYIIIECTBICHUS
po(eCCHOHATTLHOM JeATELHOCTH: IITyM, TeMITepaTypa, Gu3ndecKas Harpy3Kka u T.]I.

KonTpoabHnasi padora 2
Teoperuueckue aceKThl IKOJIOTHH
IIpogeccnonanbHO-0pHEeHTHPOBAHHOE cOAepKaHue (Coep:KaHMe NPUKIATHOT0 MOKYJIS)

Pa3nen 5. BuoJsorus B ;KU3HHA 8
Tema 5.1. Conep:xkanue 4 OK 01
buorexHororuu Teopernyeckoe odyueHue: 2 OK 02
B JKM3HH buoTtexHonorus kak Hayka U mpou3BoJACTBO. OCHOBHBIE HAIIPaBJIEHUS COBPEMEHHOW OMOTEXHOIOTHH. 2 OK 04
Kaxaoro Mertoapr 6notexuoaorun. OOBEKTEI OMOTEXHOJIOIMHU. DTHKA OMOTEXHOJIOTMYECKHUX U T€HETUUYECKUX

sKcIepuMeHTOoB. IpaBuia noucka u aHannsa OMO3KOJIOTHYECKONH HHPOPMAIIUU U3 PA3IUYHBIX

MCTOYHUKOB (Hay4uHas 1 yueOHO-Hay4Has JIUTepaTypa, CpelIcTBa MacCOBOM MHPopMaIiu, ceTh IHTepHeT

H IpyTHe)

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COACPKAHNE IPAKTHYECCKOT0 3AaHATHS 2

Kelicbl Ha aHanu3 HHPOPMALMK O HAYYHBIX IOCTH)KEHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTHUH,

KJIETOYHOU WHKEHEPHH, TTUIIEBBIX OMOTEXHOIOTHI. 3auTa Keica: IpeICTaBlIeHue Pe3yJIbTaTOB

peleHns KelcoB (BBICTYIUICHUE C MTPE3eHTaIel )
Tema 5.2.1. 4 OK 01
Buorexnosorun Conepaane OK 02
" pacTeHust IIpakTHyeckue 3aHATHS: 4 OK 04
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Pa3BuTne GMOTEXHOIOTHII C HCIIOIB30BAaHUEM PACTCHHUS, IPUMEHEHUE MTPOAYKTOB OMOTEXHOJIOTHH B 2
KHU3HH YeJIOBEKa, IIOUCK U aHAJIN3 UHPOPMALIUH U3 PA3JIMYHBIX MICTOUHUKOB (Hay4Has U yueOHO-Hay4YHast
JUTEparTypa, CpelcTBa MaccoBoi nHdopMmanuu, cetb IHTEpHET U pyrue)
Keilicsl Ha aHanmu3 MHGOPMALMK O Pa3BUTUU OMOTEXHOJIOTUI C UCIIOIb30BAHUEM KHUBOTHBIX (10
rpymniam)
3ammura keiica: [IpencraBienne pe3ynbTaToOB PEIICHUS KeHCOB (BBICTYIJIEHUE C TIPE3CHTAITNEH ) 2
OcHoBHoOe cofiep:kaHue
Pa3nes 6. Bnoskosiornyeckue ucc/ie10BaHus 14 OK 01
Tema 6.1. OcHoBHOe cojiepkaHue 4 OK 02
OcHoBHbIe Teopernueckoe o0yueHnue: 2 OK 04
METObI Hayunsiii MeToa. MeTo bl OMO03KOJIOTHUECKMX UCCIIEIOBAHMIA: TI0JIEBBIE, Ta00paTOPHEIE, 2 OK 05
GHOIKONIOTHYECK | oy cnepyvenTanbHble. MOHHTOPHHT OKpY/KAIOeii CpE/bl: TOKANBHEI, PerHOHATBHBII 1 IIOGATLHEL
nx . MerTtoibl noucka, aHanu3a u 00pabOTKU HHPOPMAIMK O IPOEKTE B Pa3IMYHbIX HCTOUHUKAX
ucciae10BaHMui
JlabopaTopHble 3aHATHSA: 2
[TocTanoBka 11enu, 3a/1a4, BIIBHKEHNE TUTIOTE3bI, IPOBEICHUE SKCIEPUMEHTA TI0 OTIPEIEICHUI0 2
ONTUMAJIBHBIX YCIOBUH /IS pOcTa U (PU3MOIOrHYECKON aKTUBHOCTH APOKKEBBIX KIETOK. BhIsiBIeHe
3aKOHOMEPHOCTEH, (OPMyIMPOBAaHHE BBIBOJIOB U IPOTHO30B.
JlaGopaTopHble pabOThI Ha BEIOOP IO MUHHU TPYIIIaM:
1. Bnustare Temrmiepatypsl Ha pocTa U (PU3HOIOTHYECKYIO aKTHBHOCTD JIPOXKIKEBBIX KIETOK
2. BrausiHue yrneBos1oB Ha pocTa U (U3MOJIOTHUECKYIO aKTUBHOCTD JIPOXOKEBBIX KIIETOK
3. CoueTtaHHOe BIMSHUE TEMIIEPATYPhI U YITIEBOJIOB HA POCTa U (PU3HOIOTUYECKYIO
AKTUBHOCTH JIPOMOKEBBIX KIETOK
OK 01
OcHoBHOE coepkaHue 10 OK 02
Tema 6.2. | IIpakTH4yeckoe 3aHATHE 2 OK 04
buodkosornyeck | O630p TeM yueOHO-MCCIIEN0BATENLCKHUX TPOEKTOB. BBIOOp yue6HO-MCCIEN0BATENLCKOTO POEKTA U3 2 OK 05

U i IKCIIEPUMEHT

MMPCAJIOKCHHBIX. q)OpMI/IpOBaHI/Ie KOMaHJBbI ITPOCKTA. Anr OPHUTM BBIIIOJIHCHUS ITPOCKTA.

Kaxnas rpynmna BeIOUpaeT OAWH U3 BAPHAHTOB y4EOHO-UCCIIEA0BATENECKUX MPOESKTOB:
1. Ouenka kauecTBa aTMOC(EPHOTO BO3IyXa
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Ornenka kayecTBa MOYB METOJIOM (PUTOTECTHPOBAHHUS
Orenka KadecTBa BOJ] MOBEPXHOCTHBIX BOJJOEMOB IO OPTaHOJEITUYECKUM U (PU3UKO-XUMHUECKUM
CBOMCTBaM
4. Bausaue [TAB Ha pocT ¥ pa3BUTHE CEMSIH BBICIIIHX PACTCHUH
5. BrnmsHMe coaeBOro 3arpsi3HEHNUS Ha POCT U Pa3BUTUE CEMSH BBICIINX PACTEHUI
Ilepswviii sman evinonneruss npoexma.

SIN

ObocHOBaHME aKTyaIbHOCTH BEIOPaHHOM TeMbI. BrisiBieHHEe po01eMbl UcCle10BaHMsL, (OPMYIUPOBAHUE
runore3bl. Beibop MeTo10B HccaenoBanus. Beibop Touek oTO0opa mpod Ha TEPPUTOPUH HCCIEAOBAHUS.
[TocranoBka 1enelt 1 3a1a4 uccienoBanus. Onpenenenue GopMbl PeICTABICHUS PE3YIbTaTOB
uccienoanus. OnpeeneHye TarnoB U COCTaBICHUE TUIaHa UCCIIeI0BaHNs

JlabopaTropHble 3aHATHSA 6
Bmopoti sman @vinonnenus npoexma: MOAr0TOBKA HEOOXOIUMOM MOCYIBI M MaTepralia s 2
9KCIIEPUMEHTA, MPOBEACHHUE YKCIIEPUMEHTA, IEPHOANYecKas TPOBEPKa T€UEHUS dIKCIIEPUMEHTA/ cOOP
MaTepuaia B BRIOpaHHBIX TOUKaX 0TOOpa mpod
Tpemuii 5man vinonHeHus npoexkma: NOTy4YeHUE MEPBUUHBIX SKCIIEPUMEHTAJIbHBIX IaHHBIX, IPOBEJCHHE 2
CTaTHUCTUYECKON 00pabOTKU MOTYyYEHHBIX TAHHBIX
Yemeepmuwiii 5man 6vinoIHeHUs NPoeKma. BhIIBIEHUE 3aKOHOMEpPHOCTEH, (hOpMyIHpOBaHIE BHIBOJIOB U 2
MIPOTHO30B, OI[EHKa KayecTBa UCCIIelyeMOoro 00beKTa Mo pe3yabTaTaM OMOIKOJIOTMUECKOTO aHaIHU3a
IMpakTHyeckue 3aHATHSA 2
3ammrTa npoekTa. [IpencraBieHne pe3yabTaToB BHITOTHEHHUS YI€OHO-MUCCIIEI0BATEIHCKIX POCKTOB )
(BBICTYIIJIEHHE C MTPE3EHTAINEN )

IIpome:xxyTouHasi atTecTanms (3K3aMeH)

Bcero: 144
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3. YcaoBus peaju3anuu NporpaMMbl 00111e00pa3oBaTeTbHOI TUCHHNIHHBI

3.1. Jlas peanu3anmuu NPOrpaMMbl JUCHUIUVIMHBI JO/LKHBI  OBITH
NpeaycMOTPEHBbI CJIeyIlue clielnalbHble MOMelleHUs :

Kabuner «buonocuuy, ocHalIeHHbIA 000pyIOBaHUEM: MeOENb, 10CKa, MEI,
HaTJISTHBIE TIOCOOUST (KOMIUICKTHI YYEOHBIX TaOJUIl, TUTAKATOB), TEXHUYECKUMHU
CpeACTBaMH OOYUYEHHMS: KOMIIBIOTEP C YCTPOMCTBAMHM BOCHPOU3BEICHUS 3BYKA,
IPUHTEP, MYJIbTUMEIMWHBIM MPOEKTOP C OKPAHOM, YKa3Ka-NIPE3EHTEp I
IIPE3CHTALAMN.

JlabopaTopusi, OCHallleHHass OOOpYJOBAHHEM [IJIi TIPOBEIECHHS 3aHSATUM:
MUKPOCKOIIbI, CEKyHJIOMEp, TOHOMETp, JiabopaTtopHasi Tmocyna (mpoOHUpKH,
MOJICTaBKHU JJI TPOOUPOK, MUHIIETHI, IECOK, CTYNKHU C MECTUKAMU, MPEIMETHBIE U
MOKPOBHBIE  CTEKJIA, CTCKISIHHBIC  TAJNOYKHA,  TMPEMapOBalIbHBIC  WTJIBI,
dbuneTpoBanbHas Oymara (candeTku), CTakaHbl) THUIEPTOHUYECKUH pPacTBOP
xjaopuaa Hatpus, 3%-HbIA pPacTBOp MNEPOKCHAA BOAOPOJA, PACTBOpP HOIa B
HOIHMCTOM KajuH, TJIMLEPUH, KIyOHU KapTo(ens, JUCT 3J0JIeU KaHAJCKOH, 10/
psiOMHBI OOBIKHOBEHHOW (pSOMHBI WJIM TOMAaTa), JYK pEemyarblii, pa3BelICHHbIC B
BOJIC JAPOXKKH);

3.2. MupopmanuoHHoe o0ecneveHne peaan3anuy NporpaMmmbl

1. Ana peanm3anuul mporpaMMbl OMOIMOTEYHBIH (HOHI 00pa3oBaTeIbHON
OpraHM3alfK JO0DKEH WMETh MeyYaTHbIe W/WIU AJIEKTPOHHBIE 00pa3oBaTeIbHBIC U
WH()OPMAITMOHHBIC  PECYpChl, PEKOMCHJOBAHHBIC JUIsI  HMCIOJB30BaHUS B
00pa30BaTeNLHOM IPOIIecce, HE CTapIle MATH JIET C MOMEHTA M3/IaHuUS.

2. PekoMeHyeMble neYaTHBIC W3JIaHUS o peanuzanuu
00111e00pa30BaTeIIbHON TUCITUILITNHBI.

OcHoBHas JuTeparypa:

1. Jleonona, I'. I'. buonorus / I'. I'. JleonoBa. — 2-e u3n., crep. — CaHKT-
[etepOypr : Jlanb, 2023. — 172 c. — ISBN 978-5-507-45744-1. — Tekcr :
ANEKTPOHHBIN // JlaHb : aneKTpoHHO-0nOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/282434

2. Kysnenona, T. A. O6mas 6uosnorus : yuebHoe nocodue s cro / T. A.

Kysnernona, 1. A. baxxenoBa. — 2-e u3j., crep. — Cankt-IletepOypr : Jlansb,
2021. — 144 c. — ISBN 978-5-8114-8543-7. — Tekcr : anekTpoHHbIi // JIaHb :
AIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/177026
3. Aradonona, 1. b. buosiorusi: 6a30BbIii ypOBEeHb: IPAKTUKYM : yUeOHOE

nocobue / U. b. Aradonona, B. 1. CuBornazos. — Mockaa : [IpocBemienue,
2024. — 112 ¢. — ISBN 978-5-09-112641-9. — Texkcrt : anektponHslii // Jlanb
: DIIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:
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https://e.lanbook.com/book/282434
https://e.lanbook.com/book/177026

https://e.Janbook.com/book/409214

JlonoJiIHuTe/IbHASA JIUTEepaTypa:

1. KoncrantunoB B.M. buonorus ans npodeccuii u crenuanbHOCTeN TEXHHUECKOTO
U €CTECTBEHHO-HAYYHOTO Npoduiieii- 6-¢ n3nanue crep- M.: U31ar.meHTp
«Axanemus», 2017t

2. buonorus: yaeOHUK 1151 CTYACHTOB yUpexa.crea.mpod.oopaszos. pek.dI'Y

«®UPO» B.M.Koncrantunos, A.I".Pe3anos, E.O.®azneea; noxa penax.

B.M.KoHcranTtnHOBa.-8 -€ n3ganue, crep.-Mocksa: U3nar. Llentp «Axanemusi»

Honnesa A.1O. buonorus. Bech KoabHBIN Kypc B cxemax U Tabiaumax. M., 2014.

Huxkutnnckas T.B. buonorusi: kapmanHbiil cipaBoYHUK. — M., 2015.

VYuebnuk CIIO. buonorus. Aradponoa M.b., Kamenckuii A.A., Cusornasos B.1., 2024

Konecuukos C.1. O6mas 6uomorus, 2023, CIT1O

benses JI.K. O6mas Owomorms. 10 - 11 kmaccel: y4eOHUK st

o011e00pa3oBar. opranu3aiuii: 6a3oBbiil ypoBeHsb. - M.: [Ipocsenienue, 2015.

8. MamonToB C.I'., 3axapo B.b., Ko3nosa T.A. buonorus: yueOHUK 1715 CTY.

Nov s

yupexaeHui Beicil. oOpazoBanus (OakanaBpuar). — M., 2014.

9. bemses JI.K., Jdpmmmun I''M., Ky3uenosa JIL.H. u np. buonorus (6a3oBsrii
ypoBeHb). 10 kimacc. — M., 2014.

10.  Jlykatkun A.C., Pyuun A.b., CunaeBa T.b. u ap. buonorust ¢ o0cHoBaMH 3KOJIOTHU:
y4eOHUK JIJIsl CTY/I. yUPEXKACHUM BbICII. 0Opa3oBanusi. — M., 2014.

HuTepHeT-pecypcebl:
«buonorusy - http://bio.1september.ru/.
«Hayxka u xxu3sb» - http://nauka.relis.ru.
DJeKTpOHHAas Bepcus ra3etbl «buomorus» m callT nis yuurensa «5 uay Ha
YPOK OMOJIOTHUIY.
http: //www.ecosystema.ru/
becrutatHbie 00y4aromniye mporpaMmMbl IO OMOJIOTUN
http://www.websib.ru/noos/biologi/
http://referat.sumy.ua/ecology/ecology.html

«Bokpyr cBetay - www.vokrugsveta.ru.

«I"eo» - www.geoclub.ru.

«National Geographic» - www.nationalgeographic.com/index.html.
«Moe 3Bepbe» - www.zooclub.ru/animals/.

«buonorwus» - http://bio.1september.ru/.

«Hayxka u xu3nb» - http://nauka.relis.ru.

www.molbiol.ru. CripaBOYHUK 110 MOJICKYJIIPHON
onosorun www.floranimal.ru . DHIIUKIONE AU
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(pactenus u xuBOoTHBIC) WwWw.filin.vn.ua.
WnmoctpupoBaHHas SHIUKIIONEINS KUBOTHBIX
www.bioword.narod.ru. bBuonorunueckuii cmoBaps.
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www.povodok.ru. Dunukioneaus bpema

www.biodat.ru. ®nopa u payna (momysipHast SHIUKIONEH )
www.livt.net MnmoctpupoBanHas sammkIoneaus "JKusbie

cymectBa". www.informika.ru/text/database/biology/ -

buonorus 2000 "O6yuaroriye SHIUKIONSIUN" .

www.priroda.ru.- Hanmmonanensiit nopran "[Ipupoaa.
www.npacific.ru/np/library/publikacii/tokranov1/titul.htm

«Y TUBHUTEIbHBIE TBOPEHUS TIPUPOIBI

www.nrc.edu.ru/est/r4/ «buonormueckas kaptuHa Mupa». KpaTkoe
oco0re o0 OCHOBHBIM OMOJIOTHUYECKUM TIPOOIeMaM: TPOUCXOKICHUE H
pa3BUTHE JKWU3HH, PA3BUTHE DKOCHUCTEM, 3aKOHBI HACJIEICTBEHHOCTH,
aAHTPOTIOJIOTHSI.

www.charles-darvin.narod.ru D5ekTpoHHBIE BEpCUU MPOU3BEICHUIN
Y./lapBuHa.

www.school-collection.edu.ru Enunas KOJUIEKIIHS U(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB.
www.school.holm.ru/predmet/bio -. IlIkonbHbINA MUp:

buonorus www.learnbiology.narod.ru/ -M3y4yaem
OuoIIorHIO
www.molbiol.ru [TpakTuyeckas MOJIEKYJISIpHAS OuoI0THSL.
['uneprekcToBas nHGOpMaIMOHHAs 0a3a TaHHBIX.
www. sbio. info Bcst Guomnorus.
www.window.edu. ru (EquHoe okHO nocTyna Kk 00pa3oBaTeIbHBIM pecypcam
HuTepHeTa mo 6uosorun).
www.5ballov. ru/test (Tect ayis aOUTYpHUEHTOB 1O BCEMY IIKOJILHOMY KYPCYy
OouoIorUn).
www.biology.ru (buonorust B OTkpbiToMm Kosuieke. CaT coaep KUt
AIIEKTPOHHBIN yueOHUK 110 Orosioruu, On-line TecThI).
www. informika.ru (OnekTpoHHBIN y4eOHUK, OOJIBIIION CIIMCOK UHTEPHET-
peCypcoB).
www.nrc.edu.ru (bnomornueckas kaptuHa Mupa. Pa3aen koMopl0TepHOTO
ydeOHUKa, pa3padoTaHHOTO B MOCKOBCKOM TOCYJapCTBEHHOM OTKPHITOM
YHUBEPCHUTETE).
www.nature. ok. ru (Peakue u ucudesaroniue >xMBOTHbIE Poccun — mpoekT
Okonoruyeckoro neHtpa MI'Y um. M.B.JlomoHocoBa).
www.kozlenkoa.narod. ru ([ns Tex, KTO y4yuTcs caM M YUHUT JPYTHX;
OYHO M JUCTAHIIMOHHO, OMOJIOTUN, XUMHH, IPYTUM TIPEIAMETAM).
www. schoolcity.by (buosorust B Borpocax u 0TBeTax).
www.bril2002.narod. ru (buonorus mns mkonpHUKOB. KpaTkas,
KOMITaKTHas1, HO JIOCTATOYHO MOAPOOHast HHGOPMAIIHS 110 pa3aeiaM:
«Obmas ouosorusi», «boTaHukay, «30070TUs», «HeT0BEK»).
http://www.college.ru/biology/

OTtkpbIThIi KOJUIEK: Onosorus. Conepkanue yueOHHKa 0 OMOJIOTHH.
WNuTepakTtuBHBIC Java-anmmuieTbl W aHUMAIIMOHHBIE KApTUHKHA TI0
ononornn. OO030p HMHTEPHET-PECYPCOB MO OuoOJOTHU. BO3MOXHOCTH
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JUCTAaHIIMOHHOTO 00YYEHUSI; TECTUPOBAHUE OH-JIAMH.
http://bio.1september.ru/

OnexkTpoHHas BepcHs ra3eThl «buonorus» u cat 11 yuurens «5 uny
Ha YPOK OMOJIOTUMY.

http://www.ecosystema.ru/

DKOJIOTUUECKUI TEHTp «DKOCHCTEMa». DKOJOTMYEecKoe 00pa3oBaHUE
neredl u uszydeHue npuponasl Poccuu. CalT mocpsieH mnpoOiemam
MOJICBOW  OWOJIOTHH, DJKOJOTWH, Teorpadud H  IKOJOTHYECKOTO
o0Opa3oBaHUsI MIKOJLHUKOB B MPUPO/IC.

http://evolution.powernet.ru/

Teopus HBOTFOIIH KaK OHA €CTh.
http://dronisimo.chat.ru/homepage/ob.htm

O6mas 6uosorust. B momymnsipHOii hopme M3II0KEHBI MaTEPHAIIBI 110
pa3JIMYHBIM pa3jiesiaM o01Iei OMOJIOTUH.

http://www.livt.net/index.htm

DneKkTpoHHAs WIUTIOCTPUPOBAHHAS SHIIMKIIONEANS «KuBbIe CyIecTBa
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&p
ageid=133 KaTanor oOpa3oBaTeabHbIX PECYPCOB IO OMOJIOTHH
http://macroevolution.narod.ru/

[TpoGieMbl  IBOIIOIIHH.

http://www.bio.msu.ru/101/index.html#main.htm

OdunuaneHeiii caiit Ouonorudeckoro ¢akynprera MI'Y. ObpazoBanue,
MEpOTPUATUS, CTPYKTypa, TBOPUECTBO U HaydHas J€ATEIbHOCTh
dakynpTeTa.

http://charles-darwin.narod.ru/

Yapns dapsun. Caiit nocssien Yapnzy Jdapsuny, ero 6uorpaduu

u kHuram. http://learnbiology.narod.ru/

[Ipoekt "N3ywaem Owuonoruto". Marepuansl MO BCEM KpPYIHBIM
pasnenam Owonornu. HaydHo-momynsipHbIe U 00pa30BaTeIbHBIC CTAThHU.
CchUTKM Ha OMOJIOTHYECKUE HHTEPHET-PECYPCHI.

http://www.learnbiolog

y.1ru/ BUPTYaJIbHOE

oOydeHue Onosoruu

http://school.holm.ru/pr

edmet/bio/

[xonbubrit Mup: buonorus. Karamor 06pa3oBarenbHBIX PECYpPCOB MO
onosoruu http://catalog.alledu.ru/predmet/bio/

Bce o6pazoBanue: buonorus. Katanor ccbuiok Ha oOpazoBaTeabHbIC
pecypebl MaTepuera no pasaeny "buonorus”
http://www.history.ru/freebi.htm/

becmatHbeie 00yJaromue mporpaMMsl 1Mo

ounooruu

http://www.websib.ru/noos/biologi/

Paznen mno Owonoruu. Kosekiuu ccbUIOK Ha OHOJOTHYEecKHe pecypcbl b
uHpopMmarus 1151 abUTYpUEHTOB
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http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/

[IyreBomutens "B Mupe Hayku" s mkonbHUKOB. Paznen buosorus.
®parMeHThl MOCOOUs "DK3aMEHATOPBI-OMOJIOTH — aOUTypHEeHTY" st
yuammmxcs 10-11 kmaccos. http://nrc.edu.ru/est/r4/

buonorndeckass kaptuHa Mupa. Paznmen KoMmmblOTEpHOro ydeOHHKA,
pa3paboranHoro B  MockoBckoM ['ocymapctBeHHOM  OTKPBITOM
YHUBEPCUTETE

http://rostest.runnet.ru/

WWW-cepBep HEHTPaIn30BAHHOTO TECTUPOBAHMUSI.
http://www.examen.ru/db/ExamineBase/default.html/

Dx3amensl Online.
http://www.edu.yar.ru/catalog.php?edu=middle&thread=biology/

On-line kypcei: Ouosorus.

http://www.edu.yar.ru/russian/pedbank/sor_u

ch/biol/ bank nepenoBoro neaaroru4eckoro

OTIbITa — OUOJIOT S

http://genetics.timacad.ru/works paperl.htm

Marepuanbl JIEKUHUM, YUTAeMbIX B THMHUPSA3EBCKOW aKaJEMHH, a

TaK)K€ UHTEPECHBIE MaTEPUAJIbI 110 PA3IMYHBIM MPOOJIeMaM T'eHETHKH,

MOJIEKYJIIPHOM OMOJIOTHH, OMOTEXHOJIOTHH, CEJIEKIIMU U CEMEHOBO/ICTBA.

http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm

«Y IUBUTENBbHBIE TBOPEHUS IPUPOIBD.

3HAUNUTENIbHOE KOJMMYECTBO TniepeBeeHHbIX A. M. TopkaHOBbBIM
crareu

Y COOOIIEHUM O pa3IMYHBIX JUKOBUHHBIX 0OUTATENSAX 3eMIIH U

YAUBUTEIBHBIX TBOPEHUSAX MPUPOIBI (TTO MaTepuasaM KypHaja

«National Geographicy). http://ecology.in-fo.ru/

Caiit coepXuT 0030p 3KOJIOTMYECKUX MaTEpHAJIOB, MPEACTaBICHHBIX

o paszjenaM: »JKoJiorhueckas JokTpuHa Poccuiickon ®@enepanuu,

3aKOHO/ATEIBCTBO, JKOJOTHS W JKOJIOTHUYECKHE TIPOOJIEMBbI, >KU3Hb

3amoBEeHAsA, HAlIMOHAJIbHBIC MMTAPKU U 3alI0BETHUKH.

http://referat.sumy.ua/ecology/ecology.html

Pedepater mo sxosnoruu [Ipencrasiens! pedeparsl o SKOJIOTHUN B

dbopmare zip. http://www.debryansk.ru/~Ipsch/uchitel/bilet/index.htm

[IpumepHbIe SK3aMeHAIMOHHbIE OUIIETHI I yUpexAeHUu buneTsl u

BOIIPOCHI K dK3aMeHaM 11711 9 u 11 kaccoB, B TOM YHCIIE 11O DKOJIOTHH.

http://www.examen.ru/

"Ox3amensl Online"oOpa3oBaTenbHbId MPoeKT komnaHuu Begin.Ru,

OCHOBHOHM II€JIbI0 KOTOPOTO SIBJISIETCS CO3/JaHUE HWH()OPMAIIMOHHOTO

pecypca, COJIepIKaIlero y4eOHbIE, AK3aMEHAIMOHHBIE u

pa3BieKaTebHbIE MaTepualbl JUIsl TeX, KTO XOYeT MPOBEPUTH CBOU

3HaHWSI W HABBIKK B CaMbIX Ppa3HBIX O0JACTSIX YEIOBEYECKOM

NEATEIbHOCTH.
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4. KoHTpoJnb U OLIEHKA
001meo0pa3oBaTeJIbHON JUCHMIITIMHBI

KonTpoanb

OICHKA PE3YIILTATOB

pe3yJabTaToB 0CBOEHMUS

OCBOCHHUs  0011e00pa3oBaTeILHOMN

JVCHUIUIMHBI PACKPBIBAIOTCS Yepe3 NUCUUIIIIMHAPHBIE PE3YJIbTAThI, HAIIPABJICHHBIC
Ha (OpMHUpPOBaHHE OOIUX U MPOQPECCHOHANBHBIX KOMIIETEHIMI MO pasneiaM H

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oomasn Pazgen/Tema Tun oneHoYHBIX MepONPUATHH
KOMIIeTEeH U
Pa3nen 1. Knerka — KonTponbHas padota “MornekysipHblii
CprKTypHo-(l)yﬂ](uno]{aﬂbﬂaﬂ YPOBCHBb OpraHu3anuun SKUBOro”
eIMHHIIA }KUBOT'0
OK 02 Tema Nel.1. 3anonHeHue TabauIbl C ONUCAHUEM
buonorus kak Hayka METO/IOB MUKPOCKOTIMPOBAHUS C MX
JIOCTOMHCTBAMH U HEJOCTaTKaAMHU.
3anonnenue Tabauibl «Bkiaaa yueHsIX B
pa3BUTHE OMOJIOTHI
OK 02 Tema Nel.2. 3anoiHeHne CPaBHUTEIBHOMN TaOIUIIbI
OO6m1as xapaKTepUCTUKA KU3HU | CXOJICTBA U PA3JIMYUH )KUBOTO U HE
KHUBOTO
OK 01 Tema Nel.3. OpoHTaBHBIN OMPOC
OK 02 buonorudecku BakHbIe [ToarotroBka yCTHBIX COOOIIEHU C
OK 04 XUMHYECKHE COCTUHESHUS Mpe3eHTAINEN
Boinonnenue u 3amuTa 1a00paTOPHBIX
pabot: «Onpenenenue Buramuta C B
MPOJIYKTaX MUTaAHUS»,
«'mapodmnbHo-rHIpohoOHBIE CBOMCTBA
JIUTTHIOBY»
OK 01 Tema Nel 4. OneHuBaemasi IUCKYCCHS TI0 BOIIPOCam
OK 02 CtpykTypHO-QYHKIIMOHAJIbHAS  |JIEKLIUU
OK 04 OpraHu3anus KJIeTOK Pa3paboTka MeHTaJIbHOM KapThI O

KJ1acCU(UKALIUU KJIETOK U UX CTPOCHHUIO Ha
IIPO- ¥ DYKAPUOTUUYECKUX U 1O LIAPCTBAM B
MUHH TPYyIIax

BrinonHenue u 3amura 1ad0paTopHbIX
pabor:

«CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE,
rpuOBbl) U KIETOYHbIE BKIIOUEHHUS (Kpaxmall,
KapOTHUHOUbI, XJIOPOILIACTHI,
XPOMOILIACTHI)»,

«IIponuraeMmocts MeMOpaHsI (TJIa3MOITHU3,
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JIETUIa3MOJIH3)»

OK 01 Tema Nel.5. OpoHTaTBHBIN OIIPOC
OK 02 CrpykrypHo-pyHKIIMOHaNbHBIE |Pa3paboTka rimoccapus
(bakTOpBl HACTIEICTBEHHOCTH Pemenue 3anay Ha onpenenenne
MOCIIEI0BATEIbHOCTH HYKJICOTHI0B
OK 01 Tema Nel.6. OpoHTaNBHBIN OMPOC
OK 02 [Iponecchbl MAaTPUYHOTO Tect «lIpouieccbl MAaTpUYHOTO CUHTE3a
CHHTE3a Pemenue 3aa4 Ha onpezeneHue
MOCJIE0BATEIHLHOCTH aMHUHOKHCIIOT B
MOJIEKYJIe Oenka
Pemenue 3anay Ha onpeneneHne
MOCIIEI0BATEIbHOCTH AMHUHOKHCIIOT B
MoJIeKyJie Oelika B clydyae U3MEHEHUs
nocineaoBaTeIbHOCTH HyKiIeoTHa0B JJHK
OK 02 Tema Nel.7. @pOoHTaIBHBIN OIPOC
OK 04 Hexkierounsie (hopMbI KU3HU [ToaroroBka ycTHBIX COOOIIEHUM
C Mpe3eHTanuel (BUpyCHbIE U
OakTepuanbHbic 3a00s1eBaHus. O01HE
MPUHIIUIIBI UCTIONb30BAHUS
JIeKapCTBEHHBIX BellecTB. OCOOeHHOCTH
MIPUMEHEHUSI aHTUOMOTHKOB)
OK 02 Tema Nel.8. @poHTaIBHBIN OIIPOC
OOMeH BelecTB U 3anonHeHne CPaBHUTEIbHON TaOJIUIIBI
MpeBpaLIeHUE SHEPTUH B XapaKTEpUCTHK TUIIOB 0OMEHa BELIECTB
KIIETKE
OK 02 Tema Nel.9. OO6cy>kaeHune o BoIpocam JIEKIUH
OK 04 JKu3HeHHBIH UK KIETKH. Pa3zpaboTka JIeHThl BpeMeHU )KHU3HEHHOTO
MuTto3. Meiio3 IUKJIA
Pa3nen 2. Ctpoenue n KonrponsHas pabota «CTpoeHue u
(GyHKUMHU opranuzma (GYHKIIMH OpraHu3May
OK 02 Tema Ne2.1. OneHnBaemas TUCKyCCHUs
OK 04 CrtpoeHue oprannzma Pa3paboTka MeHTaIbHOM KapThl TKaHEH,

OpraHOB M CHCTEM OPTaHOB OPTaHU3MOB
(pacTeHust, )KUBOTHBIE, YETIOBEK) C
KpaTKOM XapakTepUCTUKON UX QyHKIUN
[ToaroroBka u npeACTaBICHUE YCTHBIX
COOOIIIeHUH C Mpe3eHTalue (MMMYHHUTET,
WH(EKIUOHHBIE 3a00JEBaHUs, IUIACMUH,
BaKITMHALIHS )
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OK 02 Tema Ne2.2. @pOoHTaIBHBIN OIIPOC
DopMbI pa3MHOKEHUS 3anojHeHue TaOIHIIbI ¢ KPaTKOU
OpPraHu3MOB XapaKTepUCTUKON 1 mpuMepamu GopMm
Pa3MHOXKEHHUS OpPraHU3MOB
OK 02 Tema No2.3. Pa3paboTka 1eHThI BpeMEHH C
OK 04 OHTOreHe3 )KUBOTHBIX U XapaKTEPUCTUKOM ATAIIOB OHTOI€HE3a
YeJoBeKa OTJIeNIbHOM IPYIION )KUBOTHBIX U YeJIOBEKa
110 MUKpOTpyIIam
Tect/onpoc
OK 02 Tema Ne2 4. CocraBneHue KU3HEHHbBIX 1IUKJIOB
OK 04 OmnTorenes pacteHui pacTeHuil 1o otzaenam (MOXOBUIHBIE,
XBOIICBUIHBIC, MANOPOTHUKOBH/IHBIC,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)
OK 02 Tema No2.5. Pa3paboTtka rioccapus
OcHOBHbIEC OHATHS TeHeTUKU | Tect
OK 02 Tema Ne2.6. OpoHTaIBHBIN OMPOC
OK 04 3aKOHOMEPHOCTH TecT o Bonpocam JeKIUU
HacJIeZI0BaHUs Pemenue 3anau Ha onpeieneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB IIPH MOHO-,
JI1-, TIOJIMTUOPUTHOM M aHATTM3UPYIOILIEM
CKpEIIMBAHNUHU, COCTAaBJICHHE
TEHOTHUIMYECKUX CXEM CKPEIIMBAHUS
OK 01 Tema Ne2.7. Tecr
OK 02 B3auMozeiicTBre reHOB PazpaboTka rioccapus
Pemenue 3ana4d Ha onpenieneHue
BEPOATHOCTH BOSHUKHOBEHHSI
HACJIEeICTBEHHBIX TPU3HAKOB IPU
pa3IMYHBIX TUIIAX B3aUMOJECHCTBUS T€HOB,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpELIBaHUS
OK 01 Tema Ne2.8. Tecr
OK 02 CIrieIuieHHOE HacIe[OBaHueE PazpaboTtka rimoccapust
MIPU3HAKOB Pemenue 3anau Ha onpenieneHue
BEPOSITHOCTH BOSHUKHOBEHHUSI
HACJIEICTBEHHBIX MPU3HAKOB MPH
CLIETUIEHHOM HAacJIeI0BaHUH,
COCTaBJICHHE T€HOTUITMYECKUX CXEM
CKpELIBaHUS
OK 01 Tema Ne2.9. Tecr
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OK 02

I'eHeTnka noia

Pazpabotka rioccapus

Pemenue 3anay Ha onpenesieHne
BEPOSITHOCTH BO3HUKHOBEHMS
HACJIEICTBEHHBIX IPU3HAKOB, CLETIIEHHBIX
C TI0JIOM, COCTaBJICHUE T€HOTUITNYECKUX
CXEM CKpEIINBaHUs

OK 01 Tema Ne2.10. Tecr
OK 02 I'eneTuka yemoseka Pa3pabotka rinoccapus
Pemenue 3anay Ha onpenesieHre
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICJICTBEHHBIX MPU3HAKOB, UCTIOJIb3Ys
METO/Ibl TEHETUKH YEJI0OBEKA, COCTaBICHUE
TFEHOTUITMYECKUX CXEM CKpEIIMBaHU
[ToaroroBka yCTHBIX COOOIIEHUH C
pe3eHTaluel O HACIeICTBEHHBIX
3a00JI€eBaHUSAX YEJIOBEKA
OK 01 Tema Ne2.11. Tecr
OK 02 3aKOHOMEPHOCTH Pemenue 3agau Ha onpeneneHue TUIa
OK 04 U3MEHYMBOCTH MYTalMH [IpY [Iepeaade HaclIeICTBEHHBIX
IPU3HAKOB, COCTABJICHHE T€HOTUITMYECKUX
CXEM CKpEIIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexuusi OpraHu3MoB Pazpabotka rioccapus
Pemenue 3aga4 Ha onpenesieHne
BO3MO>KHOT'O BOZHUKHOBEHUS
HACJIEJICTBEHHBIX IPU3HAKOB 10 CEJIEKIINH,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpELMBaHUs
Pa3nes 3. Teopus 3Bosmtonnn | KonrponpsHas pabora “Teopernueckue
ACIEeKThI IBOJIIOIUH KU3HU Ha 3eme’”
OK 02 Tewma 3.1. @pOoHTaNBHBIN ONMPOC
OK 04 Hcropus 5BONIOLIMOHHOTO PazpaboTka JIeHThl BpeMEHHU pa3BUTHS
y4eHust SBOJIIOIIMOHHOTO YUEHHUS
OK 02 Tewma 3.2. @pOoHTANBHBIN OMPOC
MukposBomtonus PazpaboTka rimoccapusi TEepMUHOB
OK 02 Tema 3.3. OuenuBaemasi JUCKyCCUS
Maxpo3BOIIOIHS PazpaboTka rioccapusi TepMHUHOB
OK 02 Tema 3.4. OpOoHTaTBHBIN OMPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE [ToaroroBka u npeacTaBiaeHUE YCTHOTO

JKA3HU Ha 3eMiie

COOOIICHHUS U JICHTHI BpEMEHH
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BO3HUKHOBCHUA U PA3BUTHSA ) KUBOTHOI'O U
PACTUTCIIbBHOTO MUpaA

OK 02 Tema 3.5. ®poHTaIBHBIN OIPOC
OK 04 [IpoucxoxaeHue yenoBeKka — PazpaboTka JIeHT BpeMeHU U MEHTAJIbHBIX
AHTPOIIOr€HES KapT Ha BBIOOP:
“BOJTIOLIMS] COBPEMEHHOT'O YeJI0BeKa™,
“Bpems u myTH paccesieHus YeJI0BEeKa 1o
wia”ete”, “BnusHue reorpadudeckoi
cpepl Ha MOpP(OJIOTHIO U (PU3UOTIOTHIO
yesoBeka”, “YenmoBedeckue pachl”,
oOcyxieHne
Pa3nes 4. Jxonorus KonrtpoabHnas padora “Teoperudeckue
aCIeKThI IKOJIOTHH”
OK 01 Tema 4.1. TecT 1o sKoJIOTHYECKUM (DaKTOpaM U
OK 07 DKkojorudeckue GakTopsl U cpeaaM KU3HU OPTraHU3MOB
Cpebl KU3HU.
OK 01 Tema 4.2. CocTaBiieHue cxeM KpyroBopoTa BELIECTB,
OK 02 HOHyJ];[HH;[’ cooO111ecTBa, HCIIOJIB3YSI MaTEpHAIIBI JIEKITUHU
OK 07 KOCHCTEMBI Pelenne npakTHKO-OpPUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUH 10 IEPEHOCY BEIIeCTBA U
SHEPTHH B SKOCHCTEMaX C COCTABJICHUE
TpoHUUeCKuX 1enen u mupamu;; OHOMacChl 1
SHEPTUU
OK 01 Tema 4.3. OueHnBaemas TUCKYCCUS
OK 02 buocdepa - rnodbanbHast Tecr
OK 07 9KOJIOTMYECKas CHcTeMa Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJa4 Ha OIpe/IeTICHEe
TUTOIIA/IN HACAKIACHUH JUIsl CHUKEHUS
KOHIIEHTPALMH YIJIEKUCIIOTO ra3a B
aTMocdepe CBOero peruoHa MpoKMBaHUs
OK 01 Tema 4.4. Tecr
OK 02 Biusuaue PemreHne npakTHKO-OpUEHTUPOBAHHBIX
OK 04 AHTPOIIOTE€HHBIX pacyeTHBIX 3aJaHUN I10 COXPAHEHUIO
OK 07 ¢dakxTopoB Ha Ouochepy MIPUPOJHBIX PECYPCOB CBOETO PETHOHA
MIPO’KUBAHUSA
OK 02 Tema 4.5. OneHnBaemas TUCKyCCUs
OK 04 Bnustaue conpaibHO- BrinosiHeHUS TPaKTUYECKUX 3aJaHUIN:
OK 07 AKOJIOTMYECKUX (PaKTOPOB Ha “Omnpenenenne CyTOYHOTO palioHa

3J0pPOBLEE YCIIOBCKA

MUTaHUA,
“Cozanue HHIUBUAYAIbHON AMSATKU IO
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OpraHu3aIMK PAlHOHAIEHON (PU3HUECKON
AKTUBHOCTH

Brinonnenue naboparopHoil paboThl Ha
BBIOOD:

"YMmcTBeHHas paboTOCIOCOOHOCTS",
"BnusiHue aOMOoTHYECKUX aKTOPOB HA
yenoBeKa (HU3KHUE U BBICOKHE
TeMIeparypsl)"

*IIpodeccuoHaILHO- 3amura Keica: npecTaBieHue
OPUEHTHPOBAHHO COJIeP:KaHMeE |PE3YJIbTATOB PEIICHUs KEHCOB
Pa3nen 5. Buojiorus B ;ku3Hu | (BBICTYIUICHUE C TTPE3CHTALIMECH )

OK 01 *Tema 5.1 BrImmosiHeHUE Kelica Ha aHAIU3
OK 02 BruorexHonoruu B »XU3HU uH(GOpPMaIIUU O HAYYHBIX TOCTHIKEHUSX B
OK 04 KaXXIIOT0 00/1aCTH T€HETUYECKUX TEXHOIOIHH,

KJICTOYHOM WH)KCHEPUH, TUIICBBIX
OMOTEXHOOTH (IO TPyIIaMm),
NpEeACTaBICHUE PE3YIIbTATOB PEIICHUS

KelCcoB
OK 01 *Tema 5.2.1. BrinmonHeHnue kelica Ha aHAIN3
OK 02 buoTtexHonoruu u KUBOTHBIE nH(pOpMaIK 0 pa3BUTHH OMOTEXHOJIOTHH C
OK 04 VCIIOJIb30BAHUEM JKUBOTHBIX, IPUMEHEHUE

IPOAYKTOB OMOTEXHOJOTHH B KHU3HU
yesoBeKa (1o rpymmnam), nIpeacTaBiIeHne
pE3yJIBTAaTOB PEIICHUS KEWCOB

Pa3znen 6. buoskonorudyeckue | [IpencraBieHue pe3ynbraToB
uccse10BaHus BBITIOJTHEHUST YIEOHO-HUCCIIEA0BATEIIbCKUX
MPOEKTOB (BBICTYIIJICHUE C MTPE3CHTAITHEH )

OK 01 Tema 6.1. BrinonHenue nabopaTopHbIX paboT Ha
OK 02 OcHOBHBIE METOBI BBIOOP B MUHUTPYIIIaX:

OK 04 OMO3KOJIOTMUYECKUX 1. BimsiHue TemMIiepatypbl Ha pocta U
OK 07 I/ICCJ'ICI[OBaHI/Iﬁ (I)I/IBI/IOHOTI/I‘-IQCKYIO AKTUBHOCTH

JPONOKEBBIX KJIETOK

2. BnusiHuE yriieBo0B Ha pOCTa U
(hbU3HOIOrMYECKYI0 aKTUBHOCTD
JPOMOKEBBIX KIETOK

3. CodeTaHHOE BIHSHUE TEMIIEPATyPhI U
YTJIEBOJIOB Ha pocTa U

(hbU3HOIOTHYECKYIO

AKTHBHOCTH JIPOXKKEBBIX

KJICTOK
OK 01 Tema 6.2 Brimonnenue yuebHo-
OK 02 buookonornyeckuit HCCIIEI0BATENLCKOTO IPOEKTa Ha BBIOOP:
OK 04 IKCIICPUMCHT 1. Ouenka kagecTBa aTMOC(HEPHOTO
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OK 07

BO3/IyXa

. Orenka kauecTBa HOYB METOIOM

¢duToTecTUpOBAHHA

. OHeHKa Ka4deCTBa BOJ ITOBEPXHOCTHBIX

BOJIOEMOB I10 OPTaHOJIENTUYECKUM U
(U3UKO-XMMHYECKUM CBOHCTBAM

. Bnusuue [TAB na poct u

Pa3BUTHE CEMSIH BBICIINX
pacTeHuit

. Bimmsanaue comesoro 3arpsA3HCHHU Ha

POCT U pPa3BUTHE CEMSIH BBICIINX
pacTeHui
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