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1. O0mas xapakrepucTuka padodeil nporpaMmbl 001eo00pa3oBaTeIbHOM
aucumunasl COO0.01.14«BUOJIOT USI»

1.1. MecTo NMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl
CIIO:

Oo6meob6pazoatenpHas auctumumaa COO0.01.14 «buonorus» sBIseTcs
00s3aTEIbHONM YacThi0  00IIE00pa30BaTENBHOIO  IIMKIA  00pa3oBaTebHOU
nporpamMmbel B cooTBercTBUU ¢ @PI'OC CIIO mo cneumansHOocTH 49.02.01 —
dbusnueckas KyiabTypa

1.2. llequ 1 muI1aHupyeMble pe3yJabTAaThl 0CBOEHMsI JUCHMILIUHBI:
1.2.1. Heaun 1ucUNIMHBI

Hean: dopMupoBaHue y 0Oy4arOMIMXCS CHUCTEMbl 3HAHUN O Pa3IMYHBIX
YPOBHSIX >KU3HU CO 3HAHUEM COBPEMEHHBIX MPEJCTABICHUI O >KUBOU MpUPOJE,
HaBBIKOB TIO TMPOBEACHUIO OHOJOTMYECKUX MCCIEAOBAHUNA C COOJIIOJACHUEM
ATUYECKUX HOPM, apTyMEHTHUPOBAHHON JUYHOCTHOM MO3UIMU 1O OEpeKHOMY
OTHOUIEHHUIO K OKPY>KaIOIIEeH Cpee.

3anaum:

* TMoJydeHHEe (PyHIAMEHTaIbHbIX 3HAHUW O OHOJIOTMYECKUX CHCTEMax
(Knerka, OpranusMm, Ilomymsmus, Bwuna, Oxocucrema), HCTOPUU Pa3BUTHSA
COBPEMEHHBIX MPEJACTABICHUN O KHUBOW MPUPOJEC, BBIAAIOIIMXCS OTKPBHITHUIX B
OMONOTUYECKOM HayKe, pOJu OWOJIOTMYEeCKOM HaykKd B  (HOPMUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpA; METOJaX HAyYHOTO
TMO3HAHMUS;

* OBJIQJICHUEC YMEHUSIMHU JIOTUYCCKH MBICIUTh, OOOCHOBBIBATH MECTO M POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU [EATEIBHOCTH JIIOJACH, pPa3BUTHH
COBPEMEHHBIX TEXHOJIOTUI; OMPEACIISITh KUBbIE OOBEKTHI B MIPUPOJIC; TTPOBOIUTH
HaOJIIOJICHUS 3a DKOCUCTEMaMHU C IIEJIBI0 MX OITMCAHUS U BBISIBICHHUS €CTCCTBEHHBIX
U aQHTPOMOTCHHBIX W3MEHEHUW; HAaXOIUTh W aHaJu3UpoBaTh HHEGOPMALUIO O
JKMBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEIBLHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CcriocoOHOCTEM 00yYarommxcsi B MPOLIECCe M3YUEHUs] OMOJIOTHYECKUX SIBJIICHUM;
BBIJIAIONINXCST  JIOCTHKEHUM  OWOJIOTHH, BOIICAIIMX B  OOIICUETIOBEUYECKYIO
KYJbTYPY; CJI0XKHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYUYHBIX
B3IJISIOB, UJCH, TEOpUid, KOHUEMIHM, TUrnoTe3 (0 CYIHOCTA U MPOUCXOXKICHUU
JKW3HH, YEJIOBEKA) B X0J1¢ paOOThI C pa3IMIHBIMH HCTOUHHKAMH HHGOPMAIIUH,

* BOCIIUTAHHUE YOEKIEHHOCTH B HEOOXOIMMOCTH TIO3HAHUS KUBOW MPUPOJIHI,
HEOOXOIMMOCTH PaIlMOHATILHOTO IIPUPOJIONOIB30BaAHMS, OCPEIKHOTO OTHOIICHUS K
NPUPOJHBIM pEecypcaM U OKpYyKalollel cpeae, COOCTBEHHOMY 3J0POBBIO;
YBOKEHHSI K MHEHHUIO OIIMOHEHTA MPU 00CYXJICHUU OMOJIOTMYECKUX MTPOOIIeM;

* HCIOJIb30BaHUE MPUOOPETEHHBIX OWOJOTMYECKUX 3HAHUNW W YMEHHUH B
MOBCEIHEBHON JKM3HM [IJI1 OIIEHKH TOCIEACTBUI CBOeH jAesTenbHOCTH (U
JIEATEIIBHOCTH JAPYTUX JIFOJEH) 1O OTHOIICHHUIO K OKPYXKAIOIIEeH Cpeie, 30POBbIO

JIpYrux Jojied U cOOCTBEHHOMY 3/I0pOBbIO; OOOCHOBaHME W COOJIOJIEHHE MEp
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npouiakTUKA  3a00JIeBaHUM, OKa3aHWE TEpBOM MMOMOIIM TMPU TpaBMmax,
COOJII0/IEHNE TIPABUII TIOBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHMSI 0011e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHUE AUCHIUIUTMHA UMeeT Tpu popMupoBanuu u pa3sutuu OK



Koa n
HauMMEeHOBaHHe
(popMupyembIx
KOMIIeTeHIIuH

I[Inanupyemble pe3yabTaThbl 0CBOEHHUS THCHHUILINHBI

Oo0mue

I[I/ICIII/IH.HI/IHaprIe

OK 01. Boibupars

B yacTu TPpy10BOr0 BOCIIMTAHUS:

- copmMupoBaTh 3HaHUS O MECT€ U POJU

CIOCOOBI pelIeHUsl |- TOTOBHOCTb K TPYAYy, OCO3HAaHUE IIEHHOCTH | OMOJIOTMUM B CHUCTEME E€CTECTBEHHBIX HayK, B
3a/1a4y MacTepCTBa, TPYAOIIO0HE; dbopmHupoBaHUU COBPEMEHHOMU
npoecCHOHaNbHO |-  TOTOBHOCTh K  AKTHUBHOM  JIEATENbHOCTH | €CTECTBEHHOHAYYHOM  KapTUHBI  MUpa, B
W IesITeNIbHOCTH TEXHOJIOTUYECKOW M COLMAJIbHON HaIPaBJICHHOCTH, | IO3HAHUM 3aKOHOB TPHUPOABI W  PEIICHUH
MPUMEHUTENBHO K | CIOCOOHOCTh ~ WMHUIMUPOBAaTh,  IUIAHUPOBATH M | )KMU3HEHHO  BAXKHBIX  COIMAIbHO-ITHYECKHX,
Pa3sITUIHBIM CaMOCTOSITEIIEHO BBITIONHATH TaKyIO IEATCILHOCTD; DKOHOMHUYECKUX,  OKOJOTHYECKHX  MPoOjIeM
KOHTEKCTaM - HHTEpEC K pa3nuHbIM chepaM MpoPeCcCHOHATBHON | YeTOBEYECTBA, a TAKXKE B PEIICHWH BOIPOCOB
NEeATEITHLHOCTH, paIrmoOHAIBHOTO TIPUPOIOTIOIH30BaAHNS, B
OBnaneHue YHUBEPCATbHBIMA y4eOHBIMU | GOPMUPOBAHWH IIEHHOCTHOTO OTHOIICHUS K
MMO3HABATEIILHBIMU JCHCTBUSMH: npupoae, OOIMEeCTBy, YEIOBEKy, O BKJIaJe
a) 0a30BbIe JJOTHYECKHE eCTBHUA: POCCHICKUX U 3apyOekHBIX YUYEHBIX - OMOJIOrOB
- CaMOCTOSITEIIBHO dbopMyIHpOBaThH M |B pasBuTHe OWonoruu;  (yHKIHOHATHHOM
aKTyaJqu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | TPaMOTHOCTH YeJI0BeKa TUTST penIeHus
BCECTOPOHHE; YKU3HEHHBIX TPOOJIeM,
- yCTaHaBIMBATh CYIIECTBEHHBIA TPHU3HAK WJIHU |- YMETh BJAJIETh CHUCTEMOW OHOJIOTHYECKUX
OCHOBaHMS JIi CpaBHEHHUA, KiIaccuPUKAlMM U | 3HAHUI, KOTOpas BKIIIOYAET:
0000111eHN S, OCHOBOIIOJIAraloIre ONOJIOTHYeCKUEe TEPMHUHBI U
- OmpeneNnsaTh e  JIESITCNbHOCTH, 3aJaBaTh | MOHATHS  (KU3Hb, KJIETKa, TKaHb, OpTaH,
napaMeTphl M KPUTCPUH UX JTOCTHIKEHUS; OpraHu3M, BHJ, TOIYJSIUSA, SKOCHCTEMA,
- BBIABJISTH 3aKOHOMEPHOCTH M TMPOTUBOpEUHs B | OMOIeH03, Ouocdepa; MeTradoiau3M, rOMeocTas,
paccMaTpUBaEMbIX SIBIICHHSIX; KJIETOYHBIH ~WMMYHHUTET, OWOCHHTE3 Oelka,
- BHOCUTH KOPPEKTHBBI B JCATEIHHOCTH, OLICHUBATH | OMOIIOMMEPHI, AUCKPETHOCTh, CAMOPETYJISAIINA,
COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIICHUBATh PHCKH | CAMOBOCIIPOU3BEICHHE, HACJICICTBEHHOCTb,
MOCJICJICTBUN NEATEIHLHOCTH, W3MEHYHMBOCTh, DHEPro3aBHCHMOCTh, pOCT H




- pa3BUBaTh KPEATHMBHOE MBIIUICHUE MNPU PELICHUU
KU3HCHHBIX MPOOIIeM

0) 6a3oBble Hccie10BaTeIbLCKHE eiCTBUS:

- BIIQJICTh HABBIKAMU Y4YeOHO-HCCIEIOBATEIBCKON U
MIPOEKTHOM JI€ATEIbHOCTH, HABBIKAMH pa3pellEHUs
npo0JieM;

- BBIABJISATH NPUYMHHO-CICACTBEHHBIE CBSI3M U
aKTyaJlu3upoBaTh 3a/ady, BbIIBUTATh THIOTE3y €€
pelIeHus, HaXOUTh apTyMEHTHI JIJIsl I0Ka3aTelIbCTBa
CBOMX yTBEPXKJEHUM, 3a7aBaTh MapaMeTphl U
KPUTEPUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYYCHHBIE B XOJI€ pEIICHUS
3ala4yd  pe3yibTaThl, KPUTHYECKH OLEHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJOBHUSIX;

- YMETb NEPEHOCUTh 3HAaHUS B IO3HABATEIBbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH;
- YMETh HWHTETPUPOBATH 3HAHUSA W3
MpEeAMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIC HJIEH, TPEJIaraTb OPUTMHAIBHbBIE
MOJIXOJIbI ¥ PEIICHUS;

- CIIOCOOHOCTh MX MCIIOJIb30BaHMs B MMO3HABATEIbHON
Y COLMAIIbHOM MPAKTUKE

pa3HbIX

pa3BUTHE);
OMOJIOTHUYECKHE TEOopHH: KieTtoyHass Teopus T.

IIIBanna, M Inennena, P. Bwupxosa;
KJIOHAJIbHO-CEJIEKTUBHOIO MMMYHUTETA
I1. Opmux, W.M. MeuyHuKoBa, XpOMOCOMHAas
Teopusi HacneacTBeHHOCTH T. Moprana, 3akoH
3apOJIBIIIEBOTO CXOJICTBA K. bapa,
ABOJIIOIMOHHASA Teopus 4. JlapBuHa,
CUHTETHYECKasd TEOpUs DBOJIIOLUH, TEOpUs
AHTPOIIOTEeHE3a 4. JapBuHa,; Teopus

ouoreorieno3za B.H. CykauéBa; yuenus H.U.
BaBunoBa - o IlerHtpax MHOroo0pazusi u
IIPOUCXOKICHUS KyJIbTYypHBIX pacTtenuii, A.H.
CeBepuoBa - O TWyTIX UM  HANpPABICHUAX
sBommonnu, B.U. Bepuaackoro - o Ouocdepe;

3aKOHBI  (€eIMHOOOpa3Hsi IMOTOMKOB IEPBOIO
NIOKOJIEHUS, pacLeIICHUs IIPU3HAKOB,
HE3aBUCHMOTO HAaCJEAOBaHWs TIpU3HAKOB [
Menpnens, CLEIJIEHHOTO HAaCJIEJOBAHHUS
IIPU3HAKOB W HApPYLICHUS CLEIJICHUS TeHOB T.
MopraHna; TOMOJIOTHYECKHUX pAIOB B
HacJIeJCTBeHHON n3MeHuuBocTd H.M. BaBunosa,
remetuyeckoro pasHoBecus k. Xapau u B.
Baitn6epra; 3apoasimeBoro cxoxactsa K. bapa,

OunoreHeTnueckoro 3akoHa . I'ekkems, .
Mromiepa);

TIPUHITUTIBI (4uCTOTHI ramer,
KOMILJIEMEHTAPHOCTH);

npaBuia (MUHUMYMa 1O. JIubuxa,

AKOJOTUYECKOU InUupaMuabl 49HCCII, OMOMAacChl U




SHEPIHH);

runote3bl  (koarepBatHoM AWM.  Omnapuna,
NEPBUYHOTO oymbona  JIxk. Xonneiina,
mukpochep C. Dokca, pudosznma T. Uek);

- chopMHpOBaThH YMEHHUS pacKpbIBaTh
coJiep>KaHue OCHOBOIIOJIarafOIIUX
OMOJIOTHYECKUX TCOPUM W THUIIOTE3: KJICTOUYHOM,
XPOMOCOMHOW, MYTAllMOHHOW, 3BOJIFOLIMOHHOM,
MIPOUCXOXKICHUS KU3HU M YEJIOBEKA; BJIAJCHHUE
CUCTeMOM 3HaHUW 00 OCHOBHBIX MeETOJax
Hay4yHOT'O TO3HaHMS, HCTI0JIb3YEMBIX B
OMOJIOTHYECKHUX HCCIIEIOBAHUSIX JKHUBBIX
00BEKTOB M JKOCUCTEM (OMHUCAaHUE, U3MEPECHUE,
IPOBEJICHUE HaOII0/ICHH); criocobamu
BBISIBJICHHS u OIIEHKH AQHTPOMOTEHHBIX
VW3MEHEHUW B IPUPOJIC;

- chopMupoBaTh YMEHHUS pacKpbIBaTh
OCHOBOIIOJIararoIIre OHOJIOTHYECKUE 3aKOHBI U
3akoHoMepHocTu (I'. Mennens, T. Moprana, H.
M. BaBunora, D. I'ekkens, ®. Mrwmiepa, K.
bopa), rpaHuiibl UX NPUMEHUMOCTH K >KUBBIM
CHUCTEMAM;

- YMETb BBIICNIATDH CYILIECTBEHHBIE TPU3HAKHU:
CTPOCHHUSI BHUPYCOB, KJETOK MPOKApUOT U
AYKApUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB, OMOTEOIEHO30B, IKOCUCTEM
u orochepsr;

CTPOCHHSI OPTAaHOB U CHCTEM OPraHOB PACTEHUH,
JKHBOTHBIX, YEeJI0BEKa, MIPOIIECCOB
YKU3HEICATSIbHOCTH, MPOTEKAIOITUX B




OpraHu3Max pacTeHHil, )KUBOTHBIX U YEJIOBEKA;
OMOJOTMYECKUX TPOIECCOB: OOMEHa BEIIECTB
(Metabonusm), MHGOPMAIUU U TPEBPAIICHUS
SHEPIHUH, OpoKeHwus, aBTOTPO(HOTO U
reTepoTpoHOro TUIIOB MUTAHUS, (OTOCHHTE3A U
XEMOCHHTE3a, MHTO3a, ME€i03a, raMeToreHesa,
AMOpHOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS, HMHIWBUIYaJbHOTO  Pa3BUTHUSA
opranusma  (OHTOr€He3a),  B3aUMOJCHCTBUS
I€HOB, TE€TEpO3UCa; JIEUCTBUI HCKYCCTBEHHOIO
oTOopa, CTaOUIU3UPYIOLIEro, JBMXKYLIETO U
Pa3phIBAIOLLIETO €CTECTBEHHOTO otbopa;
AJIIONaTPUYECKOTrO U CUMITaTPUYECKOTO
BUJI000pa30BaHUsA; BIMSHHUS JABWKYIIUX CHII
JBOJIIOLIUHU Ha reHO(OHT MO JISIUY;
IPUCIOCOOJICHHOCTH  OPraHu3MOB K  Cpele
oOuTanus, yepeoBaHus HaIpaBJeHUI
ABOJIIOLMU; KPYroBOpOTa BEIIECTB M IOTOKA
SHEPIUU B SKOCUCTEMAX;

- NpuOOpPecCTH ONBIT MPUMEHEHHUS OCHOBHBIX
METOJIOB HAYYHOI'O TO3HAHUS, UCIOJIb3YEMBIX B
OMOJIOrMM: HaONIONEHUS M OMNMCAHUSA KUBBIX
CUCTEM, IIPOLIECCOB U SIBJICHMI; OpraHU3alud U
NpoBeJCHUsT OHMOJIOTMYECKOTO  IKCIEPHUMEHTA,
BBIJIBMOKEHUSI THUIOTE3, BBIABISITH 3aBHCHMOCTHU
MEXAY MCCIEeIyEMbIMU BEJIMYMHAMHU, OOBSICHATH
NOJIyYeHHbIE PE3yJbTaTbl W  (QOpPMYyIHPOBATH
BBIBO/Ibl C MCIIOJB30BAHMEM HAYUYHBIX MOHATHA,
TEOPUH U 3aKOHOB;

- chopMHUpOBATH yMEHUs BBIJICTISITh




CYIIECTBCHHBIC TPHU3HAKH BHPYCOB, KIIETOK
MPOKApUOT H JyKapHOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpraHU3MOB, BHJIOB,
OMOICOIIEHO30B M JIKOCHCTEM; OCOOECHHOCTH
MPOIIECCOB OOMEHA BELIECTB U MPEBPAIICHUS
SHEPTHUH B KIIETKE, (POTOCHMHTE3A, TIACTHYECKOTO
U DHEPreTMYecKoro oOMeHa, XEMOCHUHTE3a,
MHUTO3a, MeHO03a, OIIOJOTBOPEHUS, Pa3BUTHUS U
Pa3MHOXKEHUS, HMHAWUBUIYATbHOTO  Pa3BUTHUSA
OopraHusma (oHTOTEHE3A), 00pBOBI 3a
CYIIECTBOBAHMUE, €CTECTBEHHOTO otbopa,
BHUJI000pa30BaHMs, MIPUCITIOCOOJICHHOCTH
OpPraHuU3MOB K cpele OOWTaHWs, BIUSHUS
KOMITOHEHTOB ~ JKOCHCTEM,  aHTPOIOTEHHBIX
W3MEHCHMI B YKOCHCTEMaxX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB M MPEBpAICHUE SHEPTUU
B Ouocdepe;

- chopMupoBaThH yMEHUS IPUMCHSTh
TIOJTyYCHHBIC 3HAHUS TUTS 0OBSICHEHHUS
OMOJIOTHYCCKUX TMPOIECCOB U  SBJICHUM, IS
PUHSATHS PaKTHYECKUX pereHui B
MOBCEIHCBHOM KM3HU C IO OOECIICUCHHS
0C30IMaCHOCTH CBOETO 370pPOBbSI M 370pPOBbBS
OKPY’KaIOIINUX JTFOJIEH, COOIIOJECHUSI 3I0POBOTO
o0Opaza XKHW3HU, HOPM I'PaMOTHOTO TOBEACHUS B
OKpy>Kalollled MNpUPOTHON cpeje; TOHUMaHUe
HEOOXOJUMOCTH HCIOJIB30BAHUS JIOCTIKCHHI
COBPEMEHHOM OHOJIOTMU W OMOTEXHOJOTUM ISt
pPallMOHAJIBHOTO TPUPOJIONIOIL30BAHUS;, yYMEHHUE
WCIIOJIP30BaTh COOTBETCTBYIONINE aPTyMEHTHI,
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OMOJIOTUYECKYIO TEPMUHOJOTHIO M CHUMBOJIMKY
I JI0Ka3aTelbCTBa  POJCTBA  OPraHU3MOB
pPa3HBIX CHUCTEMATUYECKUX TPYIIN; B3aUMOCBS3H
OpPraHU3MOB H Cpeabl OOWTAHUS;, CIUHCTBA
YEeJIOBEYECKUX PaC; HEOOXOJIUMOCTH 3JI0POBOTO
00pasa KWU3HU, COXpaHEHUs pa3HOOOpa3usi BUIOB
U DKOCHUCTEM, KaK YCJIOBHS COCYIIECTBOBAHHS
IIPUPOJIBI U YEJIIOBEUECTBA;

- chopMHUpPOBaTh YMEHHS peliaTh OMOJIOTHYECKUE
3a7la4d, COCTABJSATh TE€HOTUIIMYECKUE CXEMBbI
CKpCILUBAHUS ISl Pa3HBIX THUIIOB HACIICIOBAHMS
MPU3HAKOB y OPraHMW3MOB, COCTaBJISATH CXEMBI
NepeHoca BEIIECTB M JHEPTUU B DKOCHCTEMAX
(Uenu NHWTaHWs, THIICBBIC CETH), BBISBIATH
NPUYNHHO-CJICICTBEHHBIC CBSI3U MEXTY
UCCIIEyEMBIMU  OMOJIOTUYECKUMHU  OOBEKTaMHU,
nporeccaMd W SIBJICHUSIMU;, JIeJlaTh BBIBOJBI U
IpPOTHO3bI  HAa  OCHOBAaHWUU  TOJYYEHHBIX
pe3yJIbTaTOB;

- chopMUpOBaTh YMEHUSI KPUTHYECKU OIICHUBATH
uHpopManuioo  OMOJOTHYECKOTO  COACp)KaHUS,
BKJIIOYAIOIIYIO0  TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpeacTBa MacCOBOM
uH(hOpMAaIIH, HAYYHO-TIOMYJISIPHBIC MaTePUAIbI);
HHTEPNPETUPOBATH ATUYECKHE aCIIeKThI
COBPEMEHHBIX HCCIEJOBaHUM B  OHOJIOTHH,
MEIUIIMHE, OWOTEXHOJOTUM;, paccMaTpuBaTh
ro0abHbIe AKOJIOTUYECKUE poOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO MO3UIMI0, YMEHHE OIICHUBATh
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ITHYECKHUE ACIEKTHI COBPEMEHHBIX
WCCIEAOBAHUNA B 00JIaCTH OWOTEXHOJOTHUUA U
TEHETUYECKUX  TEXHOJIOTHH  (KJIIOHUPOBAHUE,

UCKYCCTBEHHOE OILIOJOTBOPEHUE, HANIPABICHHOE
U3MEHEHHE TI€HOMa M CO3JaHUE€ TPAHCTE€HHBIX
OpraHu3MOB);

- copMHUpOBATH YMEHMUS CO3/1aBaTh
COOCTBEHHBIE ITMCbMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBE OWOJIIOrHYecKoil uHpopMauuu u3
HECKOJIbKHUX VCTOYHHUKOB, I'PaMOTHO
UCIOJIb30BaTh OHATUIHBIN anmnapar OMoJI0ruuy;
- YMETh BBIABUIaThb T'MIIOTE3bl, MPOBEPATH HX

AKCIIEPUMEHTAITLHBIMHU CpeIICTBaMH,
bopmyIupys Leb HCCIIEI0BaHNS,
aHAJIM3UPOBATh TONYYEHHBIC PE3yJIbTAaThl U
JIeJIaTh BBIBOIBI,

- MPUHUMATh y4acTHe B HAy4HO-
UCCIeIoOBaTeNbCKO  paboTe 10  OHOJIOTHH,

9KOJIOTUW W MEIWIIMHE, MPOBOIMMON Ha 0ase
IIKOJBHBIX HAy4YHBIX OOIIECTB M IyOJMYHO
NPEACTaBIATh TOJIydCHHBIE PE3yJbTaThl Ha
YICHUYCCKUX KOH(MEPEHIIUIX pa3HOT0 YPOBHS,

OK 02.
Hcnonp3oBath
COBpPEMEHHbIE
CpencTBa MoucKa,
aHanu3a u
UHTEpHpeTalnuu
uH(popMauu U
UH(OpPMAIMOHHbIE

B o6actu IeHHOCTH HAyYHOTO MTO3HAHUS:

- c(OpMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha uasnore KYJBTYP,

CITOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MUPE;
- COBEPUICHCTBOBAHUE S3bIKOBOW M YMUTATEIbCKOU

- c(OpMUPOBATH YMEHUSI KPUTUUYECKH OIICHUBATh
uHpopManuioo  OHOJOTHYECKOTO  COACPIKAHUA,
BKJIIOUAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3
pPa3IMYHBIX HCTOYHUKOB (CpEACTBA MacCOBOM
uH(pOopMaIK, HAYYHO-TIOMYJISIPHbIE MaTepUabl);
UHTEPIPETUPOBATH ATUYECKHE aCIEeKThI
COBPEMEHHBIX HCCIIEIOBaHUA B  OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;
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TEXHOJIOTHH JIJIS
BBITIOJTHCHUS 33124
pohecCuOHaTBHO
U IEeITEIILHOCTH

KYJIbTYpbl KaK CpPEACTBa B3aUMOJCUCTBUS MEXKIY
JIOABMH U TTIO3HAHUS MUPA;
- OCO3HaHHWE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH,

TOTOBHOCTh OCYULIECTBJISTh MPOEKTHYIO u
HCCJIE0BATENBCKYIO AESITENIBbHOCTh NHINBUIYAIbHO U
B IpyMmIE;

OBnaneHue YHUBEpCAIbHBIMU y4eOHBIMU

MO03HABATENIbHBIMU JCHCTBUSMHU:

B) paboTa ¢ UHpOpMaIIUEi:

- BJIQJICTh HABBIKAMM MOJY4YEHHUs HHPOpPMAIUH U3
UCTOYHUKOB  Pa3HbIX  THUIOB,  CaMOCTOSATEIbHO
OCYIIECTBJISITh IOMCK, aHAJIM3, CUCTEMAaTH3aLUI0 U
MHTEPIIPETANI0 UHPOPMAIIUN PA3IUYHBIX BUAOB U
dbopm npeacTaBICHUS;

- CO3/1aBaTh TEKCThI B Pa3JIMYHbBIX (JOpMATAX C YyUETOM
Ha3HauYeHHUs MHQPOPMALMK M UEIEBOM ayIUTOpHH,
BBIOMpAsl ONTUMAJIbHYIO (OpMYy MpeacTaBiICHUS U

BU3yaJIU3allNy;
- OIEHUBAaTh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
uHboOpMaIlMK, €€ COOTBETCTBUE IMPABOBHIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HUCIOJIb30BaTh CpelcTBa HWHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH B  PEHICHUU
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpraHU3alUOHHBIX 3a1a4 c coOroieHreM
TpeOOBaHUNM JPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI,  pecypcocOepexeHus,  TPaBOBBIX U
ATUYECKUX HOPM, HOPM nH(pOpMAITMOHHOM
0e30I1aCHOCTH;

- BJIAaACTL HABBIKAMHM pPACIIO3HABAHMA MW 3alIWTHBI

- UHTEpPIPETHPOBaTb  JTHUYECKHE  ACHEKTHI
COBPEMEHHBIX HCCJIEIOBaHUH B  OHOJOTHH,
MEAMIIMHE, OHMOTEXHOJIOTHH; paccMaTpUBaTh
rJ100anbHbIE HKOJIOTUYECKUE poOIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K
HUM COOCTBEHHYIO MO3UIINIO0, YMEHUE OIEHUBATh

OTHYCCKUC ACIICKTbI COBPCMCHHLBIX
I/ICCHGI[OB&HI/Iﬁ B 007acTH OHOTEXHOJIOTHH U
T'CHCTHYCCKHUX TEXHOJIOTUH (KHOHHpOBaHHe,

HCKYCCTBEHHOE OIUJIOJIOTBOPEHUE, HAIPABICHHOE
U3MEHEHHE TE€HOMa W CO3[JaHhE€ TPAHCTEHHBIX
OpraHUu3MOB);

- chopmMupoBaTh YMEHUSI CO3/1aBaTh
COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE OHOJIOTMYECKONM UH(OOpMaUU U3
HECKOJIBKUX HMCTOYHUKOB, IrPaMOTHO
UCIOJIb30BaTh MOHATUIHBIN armapaT OMOJI0TUU
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nH(popmaIuy, Oe3omacHOCTH

JIMYHOCTHU

UH(OPMAITMOHHON

OK 04.
OddekTrBHO
B3aMMOJICHCTBOBAT
b U paboTaTh B
KOJUIEKTHBE U
KOMaH 1e

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH 1
CaMOOTIPEICIICHUIO;

-OBJIaJICHHE HaBBIKAMU YYEOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHON U COLMAIBHOM JIEATEIbHOCTH;
OBJaanenne YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU A€iCTBUSIMM:

0) coBMecTHas 1esITeJIbHOCTD.

- TIOHMMAaTh W  MCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHJTHOM ¥ MHIUBHUAYaJIbHON padOTHI;

- TpPUHUMATH 1I€JIM COBMECTHOM JIESITEIBHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUS IO €€
JIOCTHKCHHUIO: COCTaBJISITH J1aH JIICUCTBUH,
pacnpeacnsaTh pojud C Y4€TOM MHEHMN y4YaCTHHKOB
00CYXKIaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBATh U BBIMOJHITH PA0OTy B YCIOBHUAX

peaqbHOr0, BHPTYaJIbHOTO M KOMOMHHUPOBAHHOIO
B3aUMOICUCTBHUS;
- OCYHIECTBJIATH  IIO3UTUBHOE  CTPATETHUYECKOE

NOBEJICHUE B pA3JIMYHBIX CUTyalUsAX, HPOSIBIAThH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM
OBjiaieHe YHUBEPCAJbLHBIMH PeryJATHBHbIMU
AeHCTBUAMM:

') NpUHATHE ce0sl W APYTUX JIIO/Aei:

- IPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX JIOACH
MIPU aHAJIU3€ PE3YyJIbTATOB JICSITEILHOCTH;

- MMPU3HABaTh CBOE MPABO U MPABO APYTHUX JIIOACH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C TO3UIUHU

- chopMHpOBaThH yMEHUs CO3/1aBaTh
coOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIECHUS
HAa OCHOBE OMOJOTMYECKONM HHPOpMaLUU U3
HECKOJIBKUX HCTOYHUKOB, IPaMOTHO
UCIOJIb30BATh MOHITUIHBIN arapaT OMOJI0THY;

- YMETh BBIJBUTaTh TUIOTE3bl, MPOBEPATH HX

AKCIIEPUMEHTAITLHBIMHU CpelncTBaMH,
bopmyupys LeIb HCCIIE0BaHNS,
aHAJM3UPOBATh TIONYYEHHBIC PE3yJNbTAaThl U
JIeJIaTh BBIBO/IBI,

- MIPUHUMATh y4acTHe B HAy4YHO-
UCCIIEIOBATENbCKOM  paboTe 10  OMOJIOTHH,

JKOJIOTMM W MEIMIIMHE, MPOBOAMMON Ha 0aze
IIKOJBHBIX HAy4YHBIX OOIIECTB M IyOJMYHO
NPEACTaBIATh TOJyYCHHBIC pPE3yibTaThl Ha
YUCHUYCCKHX KOH(MEPEHIIUIX Pa3HOT0 YPOBHS
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JPYroro 4eaoBeKa

OK 07.
CopenicTBOBaThH
COXpPaHEHUIO
OKpYKarouieu
cpensl,
pecypcocOepekeH
U10, MPUMEHSTh
3HaHUs 00
U3MEHECHUU
KJIUMaTa,
MPUHIIUATIBI
OEepEKIIMBOTO
IIPOU3BO/ICTBA,
b hexTUBHO
JIEVCTBOBATh B
Ype3BbIYANHbBIX
CUTYyalHUsIX

B o0J1acTH 3K0I0rM4e€CKOr0 BOCIIMTAHUS:

- c(hOpMUPOBAHHOCTH IKOJOTMYECKON KYJIbTYpHI,
NOHUMAHHWE BIHSHUS  COLHAIBHO-3KOHOMHYECKHUX
IPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLMATIBHOMN
cpensbl, OCO3HaHWE  MIO0AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHWE M OCYILIECTBICHHUE JICCTBUM B
OKpYXallIed Cpelle Ha OCHOBE 3HAHUS IEJen
YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBRA;

AKTUBHOE HENPUSATHE ACHUCTBUN, NMPUHOCAIINX BpE.
OKpY’KaloIIen Cpeae;

- YyMEHHME TPOTHO3UPOBATH
JKOJIOTUYECKUE  TOCIIEACTBUS
JNEUCTBUM, IPEAOTBPALLATh UX;

- pacClIMpEHHE OIbITA JESITEIBHOCTH SKOJIOTHYECKOU
HaIIPABJIEHHOCTH;

- OBJIQJICHHE HaBBIKAMH y4eOHO-UCCIIeI0BATEIhCKOM,
IIPOEKTHOM ¥ COLMAIIBHOM AEATEIbHOCTH

HEeO0JIaronpusTHHIE
IpeIIPUHUMAEMBbIX

- BJAIETh CHUCTEMOM 3HAHHM 00 OCHOBHBIX
METOJ[aX HAy4YHOTO IO3HAHUS, UCMOJb3yeMbIX B
OMOJIOTHYECKHUX HCCIICTIOBAHUSX YKHUBBIX
00BEKTOB M JKOCHUCTEM (OMHUCaHUE, U3MEPECHUE,
IIPOBEJICHUE HaOJII0/ICHHH ), cnocodamu
BBISIBJICHHS u OIICHKH AQHTPOTOTEHHBIX
VU3MEHEHUW B IPUPOJIE;

- YMETh BBISBJISITh OTJIMYUTENIbHBIC MPU3HAKU
KUBBIX CUCTEM, B TOM UHCII€ TPUOOB, PACTEHUM,
KUBOTHBIX W YEJIOBEKA; MPUCTOCOOJIECHHOCTh
BUJIOB K cpelne oOOuTaHusi, aOUOTHYECKUX U
OMOTHYCCKUX KOMITOHEHTOB 9KOCHUCTEM,
B3aMMOCBSI3€M OpraHM3MOB B  COOOIIECTBAX,
AQHTPOTIOTEHHBIX HM3MEHEHHM B DSKOCHUCTEMAX
CBOEH MECTHOCTHU;

- YMEThb BBIJEIATh CYIIECTBEHHbIC NPU3HAKU
OMOJIOTHYECKHX TMPOIeCCOB: OOMEHA BEIIECTB
(meTabonu3M), wHpOpMAIUM U TPEBpaIICHUS
DHEPTHH, OpokeHwUs, aBTOTPO(HOTO u
reTepoTpo(HOro TUMOB NUTaHUsA, (POTOCUHTE3A U
XEMOCHHTEe3a, MHTO3a, Melo3a, TaMeTOreHesa,
AMOpHOreHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS, WHAUBUIYAJIbHOTO  Pa3BUTHUSA
opranu3Ma  (OHTOTeHE3a),  B3aUMOJICHCTBUS
T€HOB, TE€TepO3uca; JACUCTBUN HCKYCCTBEHHOI'O
otOopa, CTaOMIM3HPYIOMIETO, JBIKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO oTOopa;
aJJI0ONaTPUUECKOTO u CHMIATPHUUYECKOTO
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BI/II[OO6pa3OBaHI/I$I; BIIMSIHUSL ~ ABWIKYHIUX  CHUJI

3BOJIFOLIUU Ha reHo(oH T NOMYJISILNY;
NpUCHIOCOOJIEHHOCTH  OpPraHU3MOB K  cpefie
oOuTaHwus, yepe0BaHUs HaIpaBJICHUHN

3BOJIIOLMU; KPYroBOpOTa BEIIECTB M IOTOKA
SHEPIrUU B SKOCUCTEMAX
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2. CTpykTypa H coaep:kaHue 00meo0pa3oBaTeJbHON JUCHUIIIMHBI
2.1. O0beM JUCHUIIMHBI U BBl Y4e0HOH padoThI

Bup yyeOHoI padoThI Oo0bem B yacax
O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI AUCHUIIIMHBI 108
OcHoOBHOe coJiep:KaHue 88
BT. 4.

TEOPETUYECKOE 00yUCHHE 70
MPAKTUYECKUE 3aHATHUS 16
7a00paTOpHBIC 3aHIATHS 2
IIpogeccnoHAIBLHO-OPUEHTUPOBAHHOE COAEePKAHUE 10
(conep:kaHue NPUKJIATHOTO MOYJIs1)

TEOPETUUECKOE 00yUeHUE 4
MPAKTUYECKUE 3aHATHUS 4
71abopaTOpHBIC 3aHATHUS 2
KoHTpoJsbHbIe paboThI 8
IIpomexyTounasi arrecrauus (AuddepeHIUPOBAHHBIN 2

3a4eT)
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2.2. TemaTU4YeCKHUil IUVIAH U COAEPKAHME TUCIUTLINHBI

HanMeHoBAHMe Coaep:xanue yue0HOro marepuaja (0OCHOBHOe M Ipo(eccCuoHAIBLHO- § O0be [ PopmupyeMbl
pA3IEI0B 1 TeM OPHEHTHPOBAHHOE), J1A00PATOPHBIE M MPAKTHYECKHE 3aHATHSA, NIPUKJIATHOH M e
MOAYJIb (IIPH HAJTHYMH) 4acoB |KOMIIETCHIIUH
Paszgea 1. KileTka — CTPYKTYPHO-PYHKIMOHAJIBHAS ¢AUHHULA dKMBOTO 32
Tema 1.1. OcHOBHOE co/Iep:KaHue 2
buojiorus kak Teopernueckoe o0yueHue: 2
HayKka buonorus kak Hayka. CBsi3b OMOJIOTHH C JPYTUMHU HAyKaMu: OMOXUMHUSL, OMO(PU3HKa, 2
OnoHuKa, renoreorpadus u ap. Ponb u mecto Onosnoruu B GopMHUpPOBAHUN OK 02
COBPEMEHHOW Hay4yHOU KapTUHBI MUpa. 3HaueHue Ononornyeckux 3HaHui. cropus
Ouonoruy. 3HaueHUe LMUTOJIOTHH JUIsl pa3BUTHSL OMOJIOTUU U TTIO3HAHUS IPUPOJIBI.
MeToapl HUTOIOTUU: MUKPOCKOIIUS, XpoMaTorpadus, 31eKTpodopes, METOT MEUEHBIX
aTOMOB, U depeHnmanbHoe HEHTPUPYTUPOBAHUE, KYJIbTypa KIETOK
Tema 1.2. OcHOBHOE co/lepKaHue 2
Oo0wmas Teopernueckoe o0y4eHue: 2
XapaKTEepUCTHKA \Pa3znooOpasue 6uocuctem. OpraHuzanus OMOJIOTHYECKUX CUCTEM. Y DPOBHU 2
KH3HU OpraHu3alMui OMOCUCTEM: MOJIEKYJIIPHO-T€HETUYECKUA, OPTaHOUIHO-KJIETOUYHbIH, OK 02
OpraHU3MEHHbIN, TOMYISIUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOT€OIIEHOTUYECKHIA ),
ouocdepusbiii. Hayku, n3ydaroniue 6uoorudeckre 00beKThl Ha pa3HbIX YPOBHAX
opraHu3anuy ku3Hu. OO1as XapakTepUCTUKA )KMU3HHU, CBOMCTBA )KUBBIX CUCTEM.
ITponeccol, mpoucxopsime B OnocucTemMax
Tema 1.3. OCHOBHOE co/Iep:KaHue 4
buonornyeckn | Teopernueckoe o0yueHue: 2
BAYKHbIC XUMUYECKHM cocTaB KJIeTKU. Heopranndeckre BeIiecTBa KICTKU, UX OMOJIOTrMYecKast 2 OK 01
XUMHU4YecKHne pOJIb. OK 02
CoeTMHEHS Opranuyeckue BeniecTsa kieTku. buonornyeckue nonumepsl. benku. Ctpykrypa u OK 04

byHKIIMN OeTKOBOM MOJEKYIbl. DEPMEHTHI, TPUHIIAI UX ACUCTBUS. Y TIEBOJIBI.
buonornyeckue QyHKIIMM yriieBO10B.
Jlunuaet. O6mmii man crpoenus. ['uapodunsHO-TUAPOYOOHBIE CBOMCTRA.
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Knaccudukanus mununos. buonoruueckue Gynkunu aunuaoB. ATD. Ctpoenue
Mosiekyibl AT®. buonornueckue pynkiuu AT

HpaKaneCRne 3aHATHA:

Ponb 6enKkoB, yIiieBOJIOB U JKUPOB B OpraHU3ME YelioBeKa. BUTaMUHBI 1 OMOJIOTHYECKH
aKTUBHbIC JOOABKH, UX 3HAYCHUE B )KU3HU OpraHu3Ma yejaoBeka. [ umo- u aBUTaMUHO3bI
ux nocneAcTBus. [IpencraBienrne yCTHBIX COOOIICHHM ¢ TPE3CHTAIUECH,
MMOJATOTOBJICHHBIX IO MIEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX MIPENOJABATEIEM

Tema 1.4.
CtpykTypHoO-
(pyHKUMOHAJIBbHA
sl OPraHu3anus
KJIETOK

OcHOBHOE co/Iep:KaHue

(o]

Teopernueckoe o0yyeHme:

D

Knerounas reopus (T. llIBanu, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOW KJIETOYHOW TEOPUU. THIBI KIETOK: dyKApUOTHYECKAs U
npokapuoruyeckass. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapUOT
(pacTUTenbHOM, )KUBOTHOM, rpuOHOI). CTpOEHHE MPOKAPUOTUYECKON KIIETKH.
Oco0eHHOCTU CTpOEHUSI reTepoTpOodHOM U aBTOTPOPHON IPOKAPUOTUUECKUX KIIETOK.
CrpoeHnue mia3marnyeckoil MeMOpanbl. TpaHCHOPT BEIIECTB Yepe3 MIa3MaTHUECKY IO
MeMOpaHy: MaCCUBHBIN U aKTUBHBIN. DHIOIMUTO3: MUHOLUTO3, (ParouuTo3. DK301UTO3.
O605104Ka Wu KietoyHas cteHka. CTpyKTypa U (yHKIMH KJIETOYHOW CTEHKU
pacTeHuu, rpudoB

N

Hutonnaszma. [{uto3omns. [{utockener. OqHOMEMOpaHHbBIE OPTraHOUIbI KIETKH:
supomazmarudeckas cethb (JI1C), annapat ['oab1Ku, TU30COMBI, IEPOKCUCOMBI,
BAaKyOJIM PACTUTEIIbHBIX KJIETOK. CTpoeHUE U (PYHKIIMKU OJHOMEMOPAHHBIX OPTaHOUIOB
kieTku. Kierounsiid cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHJIPUH, TIJIACTUIBI: XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI, X CTpOeHUE U PYHKIIUU. SAepHBIA annapaT KIETKH,
CTpO€HUE U (QYHKIIHH.

HememOpanHbie OpraHOUIBI KIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIIETOYHBIN IIEHTD.
OpraHouipl IBUKEHUS: PECHUYKU U KTYTUKH. CTpoeHue U (YHKIIMH HEMEMOpaHHBIX
OpraHouJI0B KJIETKU

JlaGopaTopHble 3aHATHSA:

JlabopaTopHas pabota «CTpoeHue KIEeTKH (pacTeHusl, >)KUBOTHbIE, TPUOBI) U

OK 01
OK 02
OK 04
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KJIETOYHBIE BKIIIOUEHUS (KpaxMmall, KApOTUHOHIBI, XJIOPOILIACThI, XPOMOILIACTHI)»
[Ipro6perenue onpITa MPUMEHEHHUSI TEXHUKUA MUKPOCKOITUPOBAHUS TIPU BBHIIOTHEHUH
nabopaTopHbIX paboT. [ToaroroBka MUKponpenapaToB, HaOIIOAEHUE C TOMOILBIO
MHUKPOCKOTIA, BBISIBICHUE PA3IUYNI MEXKIY U3YIaeMbIMU O0bEKTaMH, HHTEPIIPETALIHS
Ha0JII0JTaeMBIX SIBJICHUI, (HOPMYJIUPOBAHKE BBIBOJIOB

JlaGoparopnas pabota «IIpoHurraeMmocTs MeMOpaHbI (T1a3MOJIU3, JETIIa3MOJIH3)
[TproOpeTrenue onbITa MPUMEHEHHUS TEXHIUKH MUKPOCKOITUPOBAHUS TIPH BBHITIOTHEHUH
naboparopHbIx padoT. [ToaroroBka MUKpoMpenapaToB, HAOIIOACHHUE C TTOMOIIIHIO
MUKPOCKOIIA, BBISBIICHUE PA3ININA MEKIY U3yIaeMbIMU 00BEKTaMH, HHTEPIIPETAIHSI
Ha0JII01aeMbIX SIBJICHUHN, (POPMYIMPOBAHKE BHIBOJOB

Tema 1.5. OcHOBHOE co/lepKaHHue 2
CrpykrypHO- Teopernueckoe o0yyeHue: 2
¢ynkuuonaabH | CTpoeHre XpoMOCcOM. XPOMOCOMHBINM HA0OP KJIETOK, TOMOJIOTHYHBIC U 2
ble pakTOpHbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAIJTIOMAHBIN U TUIUIOUIHBIN Habop. HykiienHoBbIe OK 01
HacjencTBeHHoc | kucnotsl. [JJHK u PHK. Crpoenue HykinenHoBbIX KuciaoT. HykneoTuasl. OK 02
TH Kowmmnemenrapusie azotuctoie ocHoBanus. [IpaBuno Yapradda. Ctpykrypa JHK —
JBOMHAs criupaib. MecTtoHaxoxaeHue u ouonorndeckue pynkmuu JJHK. JTHK-
skcniepru3a. Buael PHK. ®ynkuuu PHK B kiieTke
Tema 1.6. OCHOBHOE co/iep:KaHue 4
IIpoueccol Teopernueckoe o0yueHme: 2
MATPUYHOIO Marpuunbii cunres JIHK — penmukanus. [Hpunouns! pennukanuu JJHK. Mexanuzm 2
CUHTE3a perumkauuu JAIHK. Penapanus JIHK (nopennexaTtuBHasi, moCTperieKaTUBHAs).
Peakuuu maTpudyHoro cuntesa. [IpyHIIUIT KOMIIEMEHTAPHOCTH B PEAKITUSIX
MarpruuHoro cuHte3a. JIHK u rensl. ['eneTnueckuit ko, ero cBoicTea. TpaHCKpUnus OK 01
— matpuunblii cuaTe3 PHK. Tpancnsius u e€ stanbl. YcinoBust OnocuHTE3a OeKa. OK 02
Crpoenue T-PHK n kogupoBanne aMuHOKHUCIOT. Posib ppubocoM B OmocuHTEe3e Oenka
IIpakTHyeckne 3aHATHS: 2
Pemienue 3aau Ha onpeieieHUE MOCIEI0BATEIbHOCTH aMUHOKHCIIOT B MOJIEKYJIE 2

Oeska.
Pemenune 3a1ad Ha onpenesneHue nocie10BaTeIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIE
Oenka B cllyyae u3MeHeHus nocienoBarenbHoctu Hykieotu1oB JIHK. Pemenue 3anau
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Ha onpcaCJICHUC IIOCIACA0BATCIbHOCTH HYKIICOTHUIOB.

Tema 1.7.
Hexaerounnie
(popMBI KU3HU

OcHOBHOE co/iep:KaHue

TeopeaneCKoe Oﬁyqune:

N

Bupycel — HekieTounbie GopMbl KU3HU U 00JUTraTHbIe Tapa3uThl. CTpOEHUE MPOCTHIX
U CJIIOHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. Kuznennoiit muki JHK-
coaepxxamux BupycoB, PHK-conepkamux supycos, 6aktepuodaros. BUY, rematut
YeJI0BEKA.

bakrepun. O0mas xapakrepuctuka. [lonstue mramMmm. Bupycel u 6akrepun: cxocTaa
U pa3Inuus

HpaKaneCKne JaHATHUA.

Bupycusie u 6aktepuanbHbie 3a00eBanust. OOIIMe MPUHITUITBI KCTIOJIb30BaHMS
JIeKapCTBEHHBIX BelecTB. OCOOCHHOCTH MPUMEHEHUSI aHTUOMOTUKOB.
[IpencraBiieHre yCTHBIX COOOIIEHUM C Mpe3eHTAlMEH, MOITOTOBICHHBIX 110 IEPEUYHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX MPEMNO/IaBaTEIEM

OK 02
OK 04

Tema 1.8.
OOMeH BelecTB
U npeBpalleHue
IHEPTUHU B
KJIeTKe

OcHOBHOe coepxkaHmne

Teopernueckoe o0yueHue:

N

AccUMWIIALNS U JUCCUMUTISIMSA — IBE CTOPOHBI MeTaboam3ma. Tumbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepOoTPOPHBINA, a9POOHBINA U aHAIPOOHBIH.
DHepreTuueckoe ooecrieueHne KIeTku: npespaiienne ATO B 0OMEHHBIX MpPOIEccax.
DepMEeHTATUBHBIN XapakTep peaklil KIeTOYHOro MeTaboan3mMa

[lepBUYHBIN CUHTE3 OPraHMYECKUX BeIIEeCTB B KieTke. [lnactuueckuii oOMeH.
doTtocuHTe3. XeMOCHHTE3. AHa’dpOOHBIN SHEPreTHUeCKuil 0OMeH. AHAIPOOHBIE
opranusmbl. bpokeHue, aBTOTpO(dHBIN U TeTepoTpOodHBIN TUM MUTaHUs. AHA3POOHbBIE
MUKPOOPTaHU3MbI KaK OOBEKTHI OMOTEXHOJIOTHH. DTarbl YHEPTETUYECKOTO 0OMEHa.
['mukosn3. buosiornueckoe OKUCIEHNUE, WM KIIETOYHOE JIbIXaHUE

OK 02

Tema 1.9.
Ku3HeHHbIH
IUKJI KJIEeTKH.
Muto3. Meiio3

OcHOBHOE coiep:KaHue

TeopeTuueckoe o0yueHnue:

N

Kierounslii uki1, ero nepuosl u peryisiuud. [lepuonsr uaTepdazbl UX 0COOEHHOCTH.

Huddepenunanys KIeTKU U apecT KJIETOYHOIro HUKIIA. Jlenenne KIeTKu — MUTO3.
Craguu MUTO3a ¥ TPOUCXOASAIIME MpoLiecChl. KapruoKUHE3 U IIUTOKUHES.
buonornueckoe 3HaueHne MuTO3a. Meio3 — pelyKIIMOHHOE JieJieHue KieTku. Ctaauu

OK 02
OK 04
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Meno3a. Meno3 — 0CHOBa ITOJIOBOTO pa3MHOKeHHUs. [loBeneHne XxpoMocoM B Meno3e.
Kpoccunrosep. buonornueckuit cmpici meiiosa. DddexTsl meitoza. Meiio3 B
KU3HEHHOM LIMKJIE OPTaHU3MOB

KontpoabHasi padora
MoJieKyJIIpHBIM YPOBEHb OPraHU3allMU KUBOTO

Paznes 2. CtpoeHue u pyHKIIMH OPraHu3Ma

40

Tema 2.1.
Crtpoenne
OpraHusMa

Copep:xkanue

(o]

HpO(l)eCCl/IOHaJIBHO'OpHeHTl/IpOBaﬂﬂoe COACPKAHUEC TCOPECTUICCKOI'O oﬁyqunﬂ

OnHOoKneTOYHbIE Opranu3Mbl. KomoHHaIbHBIE OpraHu3Mbl. MHOTOKIIETOUHBIE
OpraHu3Mbl. B3auMOCBs3b YacTel MHOTOKJIETOUHOTO opranuzma. Oynknusa. Oprausl U
CHUCTEMBI OPTraHOB. AnmnapaTthsl OpraHoB. ['omeocTas opranusma u ero nogaepKaHue B
MPOIIECCE )KU3HEACATECILHOCTH.

CDYHKIII/IOHEUIBHEUI CUCTEMA OPIraHOB. Txkanmn paCTeHI/Iﬁ. TkaHM )KMBOTHBIX M YEJIOBEKA.
OpFaHBI paCTGHI/Iﬁ. OpFaHBI U CUCTCMBI OPI'aHOB JKUBOTHBIX N YCJIOBCKA. 3HaueHue
OIIOPBI, ABMKCHUA, IIMTAHUA, IbIXaHUs, TPAHCIIOPTA BCIICCTB, BBIACIICHUA, 3alIITUTHI.
3HaUyeHHUE IIPOABJICHUA PA3APAKHUMOCTH U PCTYJIAINHU

B ToM unciie Ha BHIOOP 00pa30BaTeILHON OPraHU3aALNHU:

Jlns mpodeccuii/cenuanbHOCTEN, CBI3aHHBIX ¢ 00BEKTOM HM3yueHHs “UemoBek™
TEOpEeTHUECKUI MaTepual TeMbl “CTpoeHne opraHu3Ma’” U3ydaercs yriryoJIeHHO Ha
MpUMeEpe OpraHrn3Ma 4yenoBeka. TKaHu, OpraHbl U CHCTEMbl OPTaHOB PACTEHUN U
YKUBOTHBIX PACCMATPUBAIOTCS 0030PHO

OK 02
OK 04

Tema 2.2.
DopmbI
Pa3MHOKEHUSA
OPraHu3MoB

Conepxanue

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00yIeHHSsI

DopMbI pa3MHOKEHHUSI OPTaHU3MOB. becrnosoe v moJioBoe pasMHOKeHUE. Buibl
0eCroIoro pa3MHOXKEHHUS: IPOCTOE JSICHNE HAJIBOE, TIOYKOBAHUE, Pa3MHOKESHHE
CIIOpaMu, BereTaTUBHOE pa3MHOKEHHE, (pparMeHTaIus, KiioHupoBanue. [lomoBoe
Pa3MHOKEHHUE.

B TOoM 4uncie Ha BBIOOP 00pa30BaTeIbHOM OPraHU3AIUN:

Jlns mpodeccuii/crenuanbHOCTeN, CBI3aHHBIX ¢ 00bEKTOM HM3yueHHs “UenmoBek™
TEOPETUUECKUIN MaTeprai TeMbI ““@OpPMBI pa3MHOKEHHSI OPTaHU3MOB™ U3y4aeTCsl
yrayO0JIeHHO Ha MPUMEpPEe opraHu3Ma uesaoBeka. Pa3MHoKeHNe pacTeHH U AKUBOTHBIX

OK 02
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paccMaTpuBarOTCs 0030pHO

Tema 2.3. OcHOBHOE co/iep:KaHue 4
Onrorenes Teopernueckoe o0yuyenue: 2
KHBOTHBIX H I'amerorenes y xuBOTHbBIX. CriepMaroreHes u ooreHes. CTpoeHUE MOJIOBBIX KIIETOK. 2
yejloBeKa Ormi010TBOpEHKE U AMOPUOHATIFHOE PAa3BUTHE JKUBOTHBIX. [lapTeHorenes.
OmMOpuorenes (Ha mpumepe JanerHuka). Ctaauu sMOproreHesa OK 02
OK 04
Poct u pa3Butue xxuBoTHbIX. [TocTamMOpronansHbIi epuoa. [Ipsimoe u Henpsimoe 2
passutHe. PazButne ¢ MeraMopd030M y OECIIO3BOHOYHBIX W IIO3BOHOYHBIX KUBOTHBIX.
Craauu nocTAMOPUOHAIIBHOTO PAa3BUTHS Y )KUBOTHBIX U yenoBeka. [leproib
OHTOT€HE3a YeJI0BeKa. buonornueckoe crapeHue u CMepTh. [ 'epoHTONIOTHS
Tema 2.4. OcCHOBHOE co/iep:KaHue 2
OHnrorenes Teopernueckoe o0yueHue: 2 OK 02
pacTeHni ametodut u ciopodut. PazmuoxxkeHue u pazBuTtie Bojgopocieil. PazamHoxenue u 2 OK 04
pPa3BUTHE CIIOPOBBIX pacTeHUl. Pa3MHOKEHUE U pPa3BUTUE CEMEHHBIX pacTeHHil. PocT.
Ileproabl OHTOrE€HE3a PACTEHUN
Tema 2.5. OcHOBHOE co/lepKaHHue 2
OcHoBHBbIE Teopernueckoe o0yuyeHnue: 2
MOHSATHS ['eneTrka Kak Hayka O HACIEJICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHBIC 2
TeHeTHKH FEHETUYECKUE MOHATUA U CUMBOJIBL. [ eH. ['eHoTun. @eHotun. AeNbHbIE TEHBI. OK 02
AJbTepHAaTUBHbIE TPU3HAKU. [JOMUHAHTHBINA U PELIECCUBHBIN NTpU3HaKU. ['omo3urora u
reteposurota. Uucras munus. [ ubpuasi. OCHOBHBIE METO/Ibl TCHETUKHU:
TUOPUI0JIOTHUECKHH, IIMTOJIOTHYECKUE, MOJICKYJIIPHO-TEHETUYECKHE
Tema 2.6. OCHOBHOE co/Iep:KaHue 2
3akonomepHocT | TeopeTrnueckoe o0yueHue: 2
U HacJIeIoBaHUsl | 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akonsl I'. Menzaens: MoHorubpuaHoe 2 OK 02
ckpeiuBanue. [IpaBuiio JOMUHUPOBaHUS. 3aKOH €IMHOOOpa3Hs IEPBOTO MOKOJICHUS. OK 04

3aKoH pacuienieHus npru3HakoB. [{uTonornyeckrie OCHOBbI MOHOTHOPHUIHOTO
CKpenuBaHud. ['unore3a 4yucToThl raMeT. AHAUIM3UPYIOLIEE CKPEIIUBAHUE.
JuruOpuaHoe ckpenuBannue. 3aKOH HE3aBUCUMOTO HACJIeIOBAHUS TPU3HAKOB.
[TonuruGpuaHOE HACTIEIOBAHNUE U €T0 3aKOHOMEPHOCTH

23




Tema 2.7. OcHOBHOe coJiepxKaHmne 2 OK 01
B3aumopaeiicreun | TeopeTruueckoe o0yueHue: 2 OK 02
€ T¢eHOB I'enoTun kak nenoctHas cucreMa. MHOXKECTBEHHOE JIeCTBHUE TeHOB. [ iteroTponusi. 2
MHOKeCTBEHHBIN ajlienu3M. B3anMoelicTBre ajuiesibHbIX TeHOB. KoJIOMUHUpPOBAaHUE.
B3auMojelicTBue HeawienbHbIX TeHOB. KoMiuiemenTapHOCTh. Dnuctas. [lonumepust
Tema 2.8. OcHOBHOE co/iep:KaHue 2
CueruienHoe Teopernueckoe o0yueHme: 2 OK 01
HacJje10BaHue 3akonbl T. Moprana. CuernieHHoe Haciae0BaHUE FEHOB, HAPYIICHUE CIEIIIICHHUS. 2 OK 02
NMPU3HAKOB XpoMocoMHasi TEOpUS HACIEICTBEHHOCTH. [ 'eHeTHUeCKOe KapTUPOBAHUE XPOMOCOM.
Hcnonb30BaHrue KPOCCUHTOBEPA JIJIsi COCTABJICHUS] TECHETUYECKUX KapT XPOMOCOM
Tema 2.9. OcHOBHOE cojlepKaHue 2
I'enernka nona | Teopernueckoe o0yueHme: 2 OK 01
XPpOMOCOMHBII MEXaHU3M ONPEICICHUS N0J1a. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI. 2 OK 02
['omorameTHbIi 1 reTeporaMmeTHbIN noi. ['eHeTnueckas CTpyKTypa MOJIOBBIX
xpomocoM. HaclienoBanre npr3HakoB, CUEIIEHHBIX C OJIOM
Tema 2.10. OcHOBHOE co/lepKaHHue 4
I'enernka Teopernuyeckoe oGyueHue: 2
Yyejl0BeKa Kapuotun yenoBeka. MeToabl U3ydeHUs] TEHETUKH Y€JIOBEKA: T'€HEAIOrMYECKUM, 2
OJIN3HEIIOBBINA, IMTOTEHETUYECKUN, OMOXUMUYECKUH, TOMYJISIIMOHHO-
cratucTuueckuid. HacmencrBeHHbIe 3a001eBaHus YesloBeKa. I eHHbIE 1 XPOMOCOMHBIE
OoJe3HM yenoBeka. boe3Hu ¢ HacieICTBEHHON TTPeIPaCcoOKEHHOCTHIO. 3HAUCHHE OK 01
MEJUITMHCKON TeHETHKHU B MIPEIOTBPAIICHUH U JICUEHUU TeHETHUECKNX 3a00JIeBaHn OK 02
YyeJoBeKa
IIpakTHuyeckue 3aHATHUS: 2
Pemienue 3amau Ha onpeiesieHUE BEPOSITHOCTH BOSHUKHOBEHUS HACIEICTBEHHBIX 2
MIPU3HAKOB, UCIIOJIB3YSI METO/Ibl TEHETUKH YEJIOBEKA, COCTABIICHUE T€HOTUITHUECKUX
cxeM ckpemuBanus. [IpencrapieHue yCTHBIX COOOIIEHUH C IPe3eHTaIel 0
HACJICJICTBEHHBIX 3a00JIEBaHUSX YEJIOBEKA
Tema 2.11. OCHOBHOe coJiep:KaHue 4 OK 01
3akonomepHocT | TeoperHueckoe o0yUeHue: 2 OK 02
1 H3MEHYUBOCTH | B3auMoIeCTBIE TEHOTHUTIA U Cpeibl pu hopmupoBannn GeHotumna. 3MeHIHBOCTH 2 OK 04
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pu3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. BHU1bI ”3MEHUNBOCTH:
HACJICICTBEHHAsI ¥ HEHACJIEICTBEHHAs.

3aKOH rOMOJIOTMYECKUX PAAOB B HacleacTBeHHOM n3ameHunBocty (H.W. BaBumos).
MonudukanmronHas, uiau GeHOTUITHIEeCcKasi '3MEHYUBOCTh. PoJb cpesbl B
MoaudukanroHHoM n3MeHunBocTH. Hopma peakiun npusHaka. BapuanmonHnsiii psg u
BapHallMOHHAas KpHBasl. XapaKTepUCTUKA MOAU(PUKAITMIOHHON U3MEHUNBOCTH
HacnencrBenHas, Wim reHOTUIIMYECKasi M3BMEHYMBOCTh. KoMOMHaTHBHAS
U3MEHYHBOCTb.

MyTalnuoHHast ”3MEHYUBOCTb. BHIbI MyTallnii: FTEHHBIE, XPOMOCOMHBIE, FTEHOMHBIE.
[IpuurHBI BOSHUKHOBEHUSI MyTalluil

IIpakTHyeckune 3aHATHS: 2
Pemienue 3aau Ha onpeiesieHUE TUIIA MyTallUK MPU Mepelaue HacIeICTBEHHBIX 2
MIPU3HAKOB, COCTABJICHNE TCHOTUITHYECKUX CXEM CKPEIIMBAHUS
Tema 2.12. OCHOBHOE co/iep:KaHune 2
Cenexuus Teopernueckoe o0yueHue: 2
OpPraHu3sMoB Cenekius Kak Hayka. MeTobl CeNeKIIMOHHOM paboThl. ['eTepo3uc u ero npuurHsbI.
HckyccTBeHHBIM 0TOOP: MAaCCOBBIN M MHIUBUAYAJIbHBINA. DTalbl KOMOMHAIIMOHHON OK 01
cenekuu. CopT, mOpoia, MITaMM 5 OK 02
AJTOPUTMBI pelieHUEe 3a7]a4 Ha ONpeieTICHuE BO3MOKHOTO BO3SHUKHOBEHHUS
HACJICJICTBEHHBIX MPU3HAKOB MO CEJICKIIUU, COCTABJICHUE TeHOTUITMYECKUX CXEM
CKpeNIMBaHUs
KonrpoabHast paéora 2
Crpoenre u QyHKITMU OpraHU3Ma
Paznea 3. Teopus 3BoJIIOIMH 12
Tema 3.1. OCHOBHOE co/iep:KaHue 2
HUcrtopus Teopernueckoe o0yueHme: 2
IBOJIIOIUOHHOIO | [IepBbIie HBOTIOIIMOHHBIC KOHIIENIMU. [ payanucTuyeckast SBOTIOIMOHHAS KOHIICTIIUS 2 OK 02
yueHus XK.b. Jlamapka. J[Bmxyuue cuibl 3Bosronuu. Kpearmonnsm u Tpanc@opmMusm. OK 04

Cucremaruka K. JIunnes u e€ 3nauenue ais GOpMUPOBAHUS UIEU SBOTIOLUN
[IpeanocbuIKM BOBHUKHOBEHUS AapBUHU3MA. DBOJIIOLMS BUAOB B pupoae. boproda 3a
cymectBoBanue. EcrecTBennbiii 0TOOp. JluBepreHius npu3HakoB U BU1000pa30BaHKE.
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OcHOBHBIE MMOJ0KEHUSI CUHTeTHYEeCKON Teopuu 3Botonuu (CTI). Ponb
ABOJTFOITMOHHON T€OpHUH B (JOPMUPOBAHUHU HAYYHON KapTHUHBI MHUPa

Tema 3.2.
MuxpossoJrouu
U
Makpo3BoJiroun
|

OcHOBHOE co/iep:KaHue

TeopeTnueckoe o0yueHnue:

N

MUKpO3BOIIOUS ¥ MAKPOIBOJIIOIMS KaK 3TaIbl HBOJIIOIIMOHHOIO MpoIlecca.
['eneTnyeckue OCHOBBI BOJIIOIMHU. MyTaliuu U1 KOMOMHAIIMU KaK 3JIEMEHTAPHBIH
ABOJIIOIMOHHBIN Matepuai. [lomynsius kak seMeHTapHasi €IMHUIA BOJIIOLIMH.
JIBvokymue cuibl ((hakTophl) SBOMIONKK. MyTallMOHHBIN NpoIecC U KOMOMHATUBHAS
U3MEHYUBOCTh. Murpanus. M3onsamus momysiiuii: reorpaduueckas
(mpocTpaHcTBEHHAs ), Ononornyeckas (penpoyKTUBHASA).

EcrectBenHbIit 0TOOp — HampapJsitomuil ¢pakTop 3BOIONMU. boproa 3a
CYIIECTBOBAHME KaK MEXaHU3M JEHCTBUS €CTECTBEHHOTO 0TOOpa B momyJsinusix. Bu
U ero kputepuu (mpusHaku). BunoodpazoBaHue Kak pe3yibTaT MUKPOIBOJIOINU
MakposBouonusa. @opMbl 1 OCHOBHBIE HampaBieHus MakpodBostonun (A.H.
CegepiioB). [1yTu noctrkeHus: OMOJIOrHYECKOro mporpecca: apomopdos,
uaroaaanTamus, oomas aereaepaiys. MeToabl n3y4eHus: MaKpOdBOJIOHNH. 3aKOH
3apojpieBoro cxoactna (3akoH K. bapa). buorenetnueckuii 3akon (3. I'ekkenb, .
Miosep). O61re 3akOHOMEPHOCTH (TIpaBHIa) YBOJIIOITUU

OK 02

Tema 3.3.
Bo3nukHOBeHME
U pa3BuUTHE
JKM3HH Ha 3emJie

OcHOBHOe coepxkaHmne

Teopernueckoe o0yueHue:

N

['unoTte3sl ¥ TEOpUM BOBHUKHOBEHHUS KU3HU HA 3eMJIe: KpEaluOHU3M,
CaMONPOU3BOJIbHOE (CIIOHTAHHOE) 3apPOKICHUE, CTALIMOHAPHOE COCTOSTHUE,
nancnepmusi, 6uomnod3. Hauano opranundeckoit sBostonuu. [losiBnenue neppoix
KJIETOK. DBOJIOLHS MeTa00I13Ma. DBOJIOLHUS MEPBhIX KIEeTOK. [IpokapnoTsl u
AyKapHuoThl. [IponcxoxkaeHne MHOTOKIIETOUHbBIX OPraHu3MOB. Bo3HUKHOBEHHE
OCHOBHBIX IIapPCTB 3YKapHOT.

OCHOBHBIE YEPTHI 3BOJTIOLUN PACTUTEIBHOTO MUpa. OCHOBHBIE YEPTHI IBOJIFOLIUU
KUBOTHOI'O MHUPA

OK 02
OK 04

Tema 3.4.
IHpoucxoxaenue
YyeJI0BeKa —

OcHOBHOE coep:KaHue

TeopeTuueckoe o0yueHnue:

N

AHTpOHOJ'IOFI/ISI — HayKa O YCJIOBCKC. CucreMaTnueckoe I0JIOKCHHE YeI0BeKa.

OK 02
OK 04
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aHTPONoOreHe3

Cx0acTBO YenoBeKa € )KUBOTHBIMU. OTINYMS YEJIOBEKA OT )KUBOTHBIX.
[IpssMOX0KIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe roJo0BHOTO
MO3ra U BTOpOil CUrHAJIbHOM crcTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U COLMATbHBIX
(aKkTOpOB B aHTPOTIOT€HE3E

OCHOBHBIE CTaJIUN aHTPOIIOreHe3a. J[puoNuTEKH — IPEIKU YeJIOBEKA U
4eJI0BeK0OOpa3HbIX 00e3bsH. [[poToaHTpoIl — IpeIIeCTBEHHUK YeI0BeKa. ApXaHTpomn
— IpeBHENIINUMN YenoBekK. [lameoanTpon — npeBHMM yenoBek. HeoanTpon — yenoBek
COBPEMEHHOT0 TUIA. DBOJIIOIUS COBPEMEHHOTO YEIOBEKA.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BPOINIEOUIHAS (eBpa3uiicKas), Herpo-
aBcTpasionHas (3KBaTOpHalibHAasl), MOHTOJION IHAA (a3MaTCKO-aMepUuKaHCcKasi). Bpems
Y MECTO BO3HUKHOBEHMS YEJIOBEUECKHUX pac. ENMHCTBO 4eIOBEYECKUX pac

HpaKaneCKne JaHATHUA.

Bpems u myTu pacceneHnus yesnoBeka 1o miuaHere. [Iprucnoco0aeHHOCTh YenoBeKa K
Pa3HBIM YCIIOBUSAM cpefibl. BinsHue reorpaduyeckoit cpebl Ha MOP(OIOTHIo U
(pU3HOJIOTHIO YETOBEKa

3ammra JEHT BPEMEHU U MEHTAJIBHBIX KapT B pOpMaTe yCTHOTO COOOIIECHHUS,
[OJATOTOBJIEHHBIX I10 MEPEYHIO HCTOYHUKOB, PEKOMEHJOBAaHHBIX IIPENOIABATEIEM

KonTpoJubHas
padora

TeopeTqucm/Ie ACIICKThI ODBOJIOLINHY ) KU3HH Ha 3emiie

Pasnea 4. dxojiorus

16

Tema 4.1.
IKO0JIOrHYeCKHe
(pakTopsl U
cpeabl JKU3HH

OcHOBHOE coaepxkaHue

Teopernueckoe o0yueHue:

N

Cpennl 0OuTaHMS OPTaHU3MOB: BOJHAS, HA3EMHO-BO3IYIITHAS, IOYBEHHAS,
BHYTpHOpPTaHN3MeHHass. OU3MKO-XUMHIECKUE OCOOCHHOCTH Cpel OOUTaHUS
opranu3mMoB. [Ipucnoco6eHus: opraHu3MoB K KU3HH B pa3HbIX cpenax. [lonstue
sKojorudeckoro akropa. Knaccudukarms sxonorudaeckux gaxtopos. [IpaBuiio
muaumyMma 1O, JIubuxa. 3akon TonepantHoctu B. Illendopaa

OK 01
OK 07

Tema 4.2.

Homyasiuus,
€000111eCTBA,
IKOCHUCTEMBI

OcHOBHOE coiep:KaHue

TeopeTuueckoe o0yueHnue:

N

DKoJIornyeckasi XapakTepruCTUKa BUJIA U MOIMYJISIUNA. DKOJOTUYecKas HUIIA BUJIA.
DKOJIOTHYECKHE XapakTepucTuku nonyJsanuu. CoobiiecTBa U SKocucTemMbl. buoreHnos

OK 01
OK 02
OK 07
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u ero crpykrypa (B.H. CykaueB). CBsi3u Mexay opranu3mMamu B OMOIIEHO3E.
CTpyKTypHBIE KOMITIOHEHTBI SKOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI, PETYLEHTHI.
KpyroBoport BelecTB 1 MOTOK 3HEPruu B skocucteMe. Tpodruyeckue ypoBHH.
AHTpONOreHHbIE 3KOCUCTEMBI. ATPO3KOCUCTEMBL. OTINYHS AarpO3KOCUCTEM OT
OuoreoneHo30B. YpboskocucreMbl. OCHOBHbIE KOMIIOHEHThI YPOOIKOCUCTEM

IIpakTHYecKue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE TIOKA3aTeNN IKOCHCTEMBI. brioMacca u
OPOAYKIHMSL. DKOJOTUYECKUE MUPaMU/IbI uncen, Ouomaccel u sHeprun. [Ipasuio
UPaMU/Ibl SHEPTUH.

Pemenne nmpakTHKO-OpHUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI M0 IEPEHOCY BELIECTBA U
SHEPIUU B SKOCUCTEMAX C COCTABJICHHE TPOPUUECKUX LENe 1 MUpaMu]i OMoMacchl U
SHEPruu

Tema 4.3.
buocdepa -
rjao0ajbHas
IKO0JIOTHYeCcKasl
cucreMa

OcHOBHOE€ COACPKAHUC

Teopernueckoe o0yueHmue:

N

buocdepa — xxuBas odonouka 3emin. Pazsurtue npeacrasienuii o 6nocdepe B Tpynax
B.U. Bepuanckoro. O6mactu 6mocdeps! u e€ cocra. JKuBoe BemecTBo Onocdeps! u
ero QyHKIuu

3aKOHOMEPHOCTH CyliecTBOBaHUs Onochepsl. OcobeHHOCTH Ornocdepbl Kak
rJ100abHOM SKOCUCTEMBI. [[nHaMuueckoe paBHoBecue B onocdepe. PUTMuuHOCTH
sBieHu B Ouocdepe. KpyroBopotsl BEIIeCTB U OMOTCOXUMUUECKUE [IUKITBI.
['106aJIbHBIE HKOJIOTHYECKUE TPOOIEMBbI COBPEMEHHOCTH U MYTH MX PEILICHHUS

OK 01
OK 02
OK 07

Tema 4.4.
Baunsinue
AHTPONOTeHHBIX
(paxTopoB Ha

onocdepy

OcHOBHOE coaepxkaHue

Teopernueckoe o0yueHue:

AHTpOIOTCHHBIC BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHUs Kak BU aHTPOIIOTEHHOTO
BO3JICUCTBHS (Xumuueckoe, (husuveckoe, buoiocuteckoe, 0mxoovl NPoU3B00Cmed u
nompebieHus). AHTPOTIOTEHHBIE BO3/IeHCTBUS Ha aTMochepy. Bo3aeiicTBus Ha
ruapochepy (3acpsasHeHus u ux UCMOYHUKY, ucCmoujeHus 600). Bo3nelcTBus Ha
autochepy (0ecpadayust noussl, 6030elicmaue Ha 20pHbLe NOPood, Heopa).
AHTpOTIOTEeHHBIE BO3JICHCTBUS HA OMOTUYECKHUE COOOIIECTBA (1eca u pacmumenvHble
co0bWecmaa, HeUgoOMHbIL MUp)

OK 01
OK 02
OK 04
OK 07

Tema 4.5.

OcHOBHOe coepxkaHue
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Bausinue Teopernueckoe o0yuenne: 2
COLHAJILHO- 310pOBbE U €r0 cOCTaBIsAOMNE. PAKTOPBI, OJIOKHUTEIBHO U OTPULATEIBHO
IKOJOrHYECKHMX | BIUSIOIINE Ha OPraHU3M 4YeJoBeKa. BpeaHple MPUBBIYKU: MTOCIEICTBHS U 2
(pakTopoB Ha npodunaktuka. [IpobieMa TeXHOTeHHBIX BO3ACHCTBHIA Ha 3/JOPOBBE UETOBEKA
310pOBbe (371eKTpOMArHUTHBIE TOJISL, OBITOBASI XUMUS, U30BITOUHBIE IIIyMBI, paAUaIis 1 T.I1.).
YeJI0BeKa ApnanTanus opraHu3Ma yejoBeka K (pakTopam OKpyKarouieh cpeibl. 3aluTHbIe
MEXaHU3MbI OpraHU3Ma YeJIOBeKa. 3J0pOBbe U PabOTOCTIOCOOHOCTb.
[Ipununel popMupoBaHus 310poBbecOeperatomiero nopegaeHus. duznyeckas
AKTUBHOCTH U 310pOBbe. [ pymnmbl 3m10poBbs. OCHOBBI 3aKaNuBaHusl. buoxumuueckue
aCIEeKThI pallMOHATLHOTO NTUTaHus. [IpaBuia 6€301macHOro UCIOJIb30BAHUS OBITOBBIX OK 02
npruOOPOB U TEXHUYECKUX YCTPOUCTB OK 04
IIpakTHYecKue 3aHATHSI: 2 OK 07
OmnpeneneHue CyTOYHOrO palloOHa MTUTaHUS 2
Co3nanve MHAMBUTyJIbBHOW MAMATKH 10 OpraHu3alii paluoHaIbHOW (PU3nYecKon
AKTUBHOCTHU
Kounrpouabnasi padora 2
TeopeTueckne aCueKThl SKOJIOTUH
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlepP:KaHue (CoAepKAHNE NMPUKJIATHOTO MOTYJISA)
Pa3nen S. buosiorusi B skM3HU 2
Tema 5.1. Conep:kanue 2 OK 01
buorexnosorun | Teoperuueckoe o0yueHue: 2 OK 02
B JKM3HH broTexHosI0rus Kak HayKa v Ipou3BocTBO. OCHOBHBIC HANPaBJICHUS COBPEMEHHOM 2 OK 04
Kaxk/1010 ouorexHosorur. Meroapl 6MoTexHOIOTHH. OOBEKTh OMOTEXHOJIOTUH. DTHKA
OMOTEXHOJIOTMYECKUX U TEHETHYECKUX dKcriepuMeHTOB. [IpaBuia morcka u ananmnsa
OMOPKOIOTHYECKON MH(GOPMAIINH U3 PA3TMYHBIX UCTOYHUKOB (HAay4Hast U y4eOHO-
Hay4Hasl JIUTepaTypa, CpeCcTBa MaccoBOM nHbopmalnu, cetb IHTepHET U ApyrHe)
OcHOBHOE coJIep;KaHue
Pa3znes 6. buodkoJiornueckue uccjaeg0BaHUs 8 OK 01
Tema 6.1. OcHOBHOe coepxkaHue 2 OK 02
OcHoBHEBIE Teopernueckoe o0yueHue: 2 OK 04
METOAbI Hayunsiii MeToa. MeTopl OMOIKOJTOTHUYECKUX UCCIICIOBAHUIN: TTOJIEBEIE, 2 OK 07
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OMOJIKOJIOTHYECK
170.¢
HCCJIe0BaHNH

nabopaTopHbIe, SKCIIEPUMEHTANIbHBIE. MOHUTOPUHT OKPYKAIOIIEeH Cpeabl:
JIOKAJIbHBIHM, pETHOHABHBIN U TTI00aTbHBIN

MeTos! ToHCcKa, aHaau3a U 00paboTKH HH(OPMALIMK O POEKTE B Pa3IMUHbIX
MCTOYHHKAX

OcHOBHOE co/Iep:KaHue

Tema 6.2.
buoskojornuec
KU
IKCIEPUMEHT

IIpakTHYeckoe 3aHsATHE

N

00630p TeM y4eOHO-UCCIIeI0BATEILCKUX TPOCKTOB. Br1OOp yueOHO-
HCCJIEI0BATENBCKOTO MPOEKTA U3 NMPEIIOKEHHBIX. DOPMUPOBaHUE KOMaHAbI TPOEKTA.
AJITOPUTM BBITIOJIHEHHS TTPOCKTA.
Kaxxnas rpyrmmna BeIOMpaeT OIMH U3 BAPUAHTOB YUEOHO-UCCIIEI0BATENbCKUX TPOEKTOB:

1 Ouenka kauecTBa aTMOC(HEpPHOro BO3ayXa

1 Onenka kauecTBa NOYB METOJAOM (PUTOTECTUPOBAHUS

2 OrueHka KayecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB IO OPTraHOJICNTHUYECKUM U

(bU3UKO-XMMUYECKUM CBOMCTBAM

3 Bnusanue [TAB Ha pocT u pa3BuTHE CEMSH BBICIITUX PACTEHUN

4 BnustHUE COJIEBOTO 3arpsi3HEHUsSI HA POCT U PA3BUTHUE CEMSIH BBICIINX PAaCTCHUIN
Ilepsvlii s5man 6vinoIHeHUs NPoeKma.
O06o0cHOBaHKE aKTyaJIbHOCTH BIOpAaHHOU TeMbl. BhIsiBieHHE TPOOIEMBI
uccien0Banus, opMyIHpoBaHuE TUNOTE3bl. BEIOOp MeTO10B uccienoBanus. Beidoop
To4ek oTOOpa nmpol Ha TeppuTopun ucciaenoBanus. [locranoBka 1enei u 3aaa4
uccnenoBanus. OnpeneneHue GopMbl NPeCTABICHUS PE3YIbTATOB UCCIEAOBAHUS.
OmnpenenieHre 3TaoOB M COCTABJICHUE TIJIaHa UCCIIEIOBAHUS

JlabopaTopHbie 3aHATHS

Bmopou sman evinonnenus npoexma: OArOTOBKa HEOOXOAUMOMN NOCYAbI M MaTepHalia
JUTSL SKCTIEPUMEHTA, MPOBEACHUE dKCIIEPUMEHTA, IIEPUOINIECcKasi MPOBEpKa TCUCHUS
AKCTIEpUMEHTa/ cOOp MaTepHuaia B BRBIOpaHHBIX TOUKaX 0TOOpa mpoo

Tpemuii sman 8vinoHeHUss NPoekma. MOIyUYeHHE MEPBUUYHBIX SKCIIEPUMEHTAIBLHBIX
JTAHHBIX, IPOBEICHUE CTATUCTUYECKON 00pabOTKH IMOTYyUEHHBIX JaHHBIX

Yemeepmoiii 3man 6blNoaHeHUs NPOeKMA.: BBISIBIICHUE 3aKOHOMEPHOCTEH,
(dopMynpoBaHUEe BBIBOJIOB M MPOTHO30B, OIICHKA KaYeCTBA UCCIIEyeMOro 00beKTa 1o
pe3ysbTaTaM OMOIKOJIOTUYECKOTO aHAN3a

OK 01
OK 02
OK 04
OK 07
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IIpakTHYecKHe 3aHATHS

3amura npoexra. [IpencraBneHue pe3ynbTaToB BRIOJIHEHUS yueOHO-

. 2
MCCJIeIOBATEIHLCKUX MPOEKTOB (BHICTYIUICHHE C TPE3CHTALIUECH )
IIpome:xxyTounas arrecranus (nnddepeHUNPOBAHHBIN 3a4€T) 2
Bcero: 108
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3. YcaoBus peajM3auuu NporpaMMbl 0011e00pa3oBaTeJbHOM U CHUILTHHbI

3.1. [Ins peanusanvud NpPorpaMmbl JUCHUIJIMHBI [IOJKHBI OBbITh
NpexyCMOTPEHbI CJIeAyIolHe crielHalbHbIe MOMeIeHus :

Kabuner «bhuonocuuy, oCHaIIEHHBIH 000pyI0BaHuEeM: MeOelb, JOCKa, Me,
HaTJISTHBIE TIOCOOMS (KOMIUIEKThI YYEOHBIX TaOJMI], TJIAKATOB), TEXHUYECKUMU
CpeACTBaMH OOYUYCHHUS: KOMIIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BEJCHUS 3BYKAa,
NPUHTEP, MYJbTUMEAUA-TIPOCKTOP C  HOKPAHOM,  YyKa3Ka-Mpe3eHTep A
MIPE3CHTALUH.

JlabGopaTopusi, OCHallleHHass O0O0OpYIOBaHHUEM JUIsl TPOBEIACHUS 3aHATHIA:
MUKPOCKOIIbI, CEKyHJOMEp, TOHOMETp, JabopaTopHas mnocyaa (TpoOUpKH,
MOJICTaBKHU JJI TPOOUPOK, MUHIIETHI, NECOK, CTYNKHU C MECTUKAMU, IPEAMETHBIE U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJlOYKH,  MpEenapoBajibHbIE  WIJIBI,
dbunpTpoBasibHag Oymara (cayiipeTku), CTakaHbl) TUIEPTOHHUYECKUN PpacTBOP
xjgopuaa Hatpus, 3%-HbIA pacTBOp MEPOKCHIA BOJAOPOAA, PacTBOp HoAa B
HOIHMCTOM KaJluH, TJIMUEPUH, KIIyOHH KapToQes, JUCT 3JIOAEH KaHAICKOU, MIIOA
psIOMHBI OOBIKHOBEHHOW (psIOMHBI WM TOMATa), JIYK permyaThlii, pa3BeJICHHBIC B
BOJIE APOXKKH);

3.2. UndopMmannoHHOe odecnevyeHre peaain3auu MporpaMmmbl

1. Jlna peanuzanuu mporpamMMbl OMOIMOTEUHBIA (PoHA 0OpazoBaTEIbLHOMN
OpraHu3allii JODKEH UMETh MEeYaTHbIE W/UITU AJIEKTPOHHBIE 00pa3oBaTEeIbHBIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  HCIOJIB30BaHUS B
o0pa3oBaTeIbLHOM MPOIECce, HE CTapIle MSTH JIET C MOMEHTA U3/IaHuUs.

2. Pexomenmyembie nevyaTHbIC W3JIaHUs o peanuzanuu
o0mieo0pa3oBaTebHONM  JUCHMIUIMHBI  TPEJACTaBICHBI B METOJUYECKUX
PEKOMEHAIUSX TI0 OpTraHu3aIui O0yYEeHHUS.

OcCHOBHBIE HCTOYHUKH
1. Buonorus. 10 knacc : yueOHUK 1151 0Opa3oBaTEbHBIX OpraHU3aluil : 6a30BbIN
ypoenb / JI. K. bensie, I'. M. e, JI. H. Ky3nenosa [u np.] ; pena.: . K.
benses, I'. M. Jlpimmuil. - 7-e uzganue. - Mocksa : [Ipocsemenue, 2020. - 224 c. -
TeKcCT : HenmoCpeACTBEHHBIN.
2. buomnorus. 11 knacc : yueOHUK 1711 00pa30BaTEIbHBIX OpraHU3ANMK | 0a30BbBIT
ypoBenb / JI. K. benses, II. M. bopoaun, I'. M. Ipimmun [u ap.] ; pen.: 1. K.
bensie, I'. M. Ipimiui. - 7-e uznanue. - Mocksa : [Ipocenienue, 2020. - 223 c. -
TekcT : HemoCPEACTBEHHBIN.
JlonoiHuTeIbHbIE HCTOYHUKHI
1. Teitnop M. buonorus: B 3 1. T.1/[.Teinop, H.I'pun, ¥Y.Crayt: moxa. pex.
P.Comnepa; niep. 3 ro aurn. Uzn. — 14-e uzn. — M.: JlaGopatopus 3Hanwmii, 2022 —
454 c.
2. [IlaBmoBa E.M. DOxkonorus: y4eOHMK ¥ TPAKTHKYM JJIs  CPEIHETO
npodeccuonanbHoro obpaszopanus /E.M.IlaBmoBa, B.K.HoBukoB. — Mockaa:
N3narensctBO FOpaiit, 2022. — 190 c.
3. Epemuenko O.3. buosorus: yudeHue o Ouocdepe: ydeOHOe mocoOue s
cpeadero mnpodeccuoHanbHoro o6pazoBanus /O.3.Epemyenko. — 3-¢ wu3j.,
nepepad. 1 nomn. — Mocksa: U3narensctBo FOoaiit, 2022. — 236 c.
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DJIeKTPOHHbIE U3IaAHMS

1 buomorus. 10-11 xnacc (yriryOsieHHYH ypOBEHB): YI€OHHUK JJIsi CPETHETO OOITETO
obOpazoBanus /B.H.SApeirun [m ap.]; mox obmewt penakmueit B.H.Speiruna.- 2-¢
u3. — MockBa: WM3garensctBo HOpaiit, 2022. — TKCT: 31M€KTpOHHBIN //
Oo0pazoBarenbHas miardgopma FOpaiir [caiit.]. — URL: yttps://urfit.ru/bcode/50924
2. O6yxoB./I.K. buonorus: KIeTku W TKaHHU: y4eOHOE IMOCOOME ISl CPETHETO
npodeccuonansuoro odpaszosanus /J.K.O0yxos, B.H.Kupunenkosa. — 3-¢ uzn.,
nepepad. M mon. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c. — ISBN 9785-
53404994/ - Tekct: anexkrponHslii // O0pa3oBarenbHas miardopma FOpaiit [caiT.].
— URL:https://urait.ru/bcodt/494034

3. buonorusa: yd4eOHMK | TPAKTUKyM [UIsI CPEAHEro MpodhecCHOHATBHOTO
obpazosanust /B.H.Speirun [u gp.]; mon pemakmueit B.H.Sppiruna. — 2-e u3a. —
MockBa: WznarensctBo IOpaiit, 2022. — 378 c¢. — (IIpodeccuonanbHoe
ooOpazoBanue). — ISBN  978-5-534-09603-3 — Tekct: 2JIEKTPOHHBIN//
OopasoBarenbHas wiathopma FOpaiit [caiir.]. — URL: https://urait.ru/bcodt/48966
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHUS
00111e00pa30BaTEILHON JUCHUILTUHBI

KoHTpoJib U o1leHKa pe3yIbTaTOB OCBOEHUS 0011e00pa30BaTeIbHON JUCIUILIMHBI
pPacKpbIBalOTCS  4epe3 JIUCHUILUIMHAPHBIE pe3ysibTaThl, HaNpaBJICHHbIE Ha
dbopmupoBaHre OOMMX W MPO(PECCHOHATBHBIX KOMIIETEHIIUHA IO pas3aeiiaM Hu

TEMaM COZepKaHus yueOHOro MaTrepuana.

Oomas Pa3gen/Tema THIl OEHOYHBIX MEPONIPUATHI
KOMIIETCH N
s
Paznen 1. Kuerka — Kontponsnas pabota
CTPYKTYpPHO- “MonexynsipHblii YPOBEHb
(pyHKUMOHAIbHASA OpraHU3alNN KUBOTO”’
eIUHUIIA KMBOTO
OK 02 Tema Nel.1. 3aroJiHeHne Ta0JIULIBI C
buoiorus kak Hayka ONMCAaHUEM METOJOB
MHUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAMU U HEJOCTATKAMMU.
3anonHeHue Tadnauinl « Brian
YYEHBIX B pa3BUTHE OUOJIOTUM
OK 02 Tema Nel.2. 3anoyHEHUE CPAaBHUTEIIBHOM
OO6mras xapakTepucTuka | TaOJUIBI CXOJICTBA U PA3IUUIUi
YKU3HU YKUBOTO U HE )KUBOTO
OK 01 Tema Nel.3. @OpOHTAIIBHBIN OIPOC
OK 02 buonornueckn BaKHbIE [ToaroroBka yCTHBIX COOOIICHUM C
OK 04 XUMHUYECKUE COCIMHEHUS |TTPE3EHTALUEN
Brinonnenue u 3ammra
71a00paTOPHBIX padoT:
«Onpenenenue Butamuna C B
MPOAYKTaX MUTaAHUSD,
OK 01 Tema Nel 4. OuennBaemasi AUCKYCCHS 110
OK 02 CtpyKTypHO- BOIIPOCAM JIEKIIUU
OK 04 GyHKUHOHATBHAS Pa3paboTka MEHTaIbHOM KapThl MO
OpraHu3aIus KJIETOK KJIacCU(UKAIIUU KIETOK U UX
CTPOCHHUIO HA MPO- U
AYKApUOTUYECKUX U IO LIapCTBaM B
MUHHU Tpynnax
Brinonnenue u 3ammra
n1abopaToOpHBIX PaboT:
«Ctpoenue KieTku (pacTeHus,
YKUBOTHBIC, TPUOBI) U KJICTOYHBIC
BKJIFOUEHHMS (KpaxMmal,
KapOTHUHOU/IbI, XJIOPOILJIACTHI,
XPOMOILTACTHI)»,
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«IIpoHnnaeMocTr MEMOpPAHBI
(M1a3Moau3, Jeraa3MoIIn3)»

OK 01 Tema Nel.5. @pOoHTaIBHBIN OITPOC
OK 02 CtpyKTypHO- PazpaboTka rioccapus
(GyHKIIMOHATBHBIE
bakTOphI
HACJIEeICTBEHHOCTU
OK 01 Tema Nel.6. @poHTaNBHBIA OIIPOC
OK 02 IIporieccyl MaTpUUHOTO Tect «IIporeccel MaTpUUIHOTO
CUHTE3a CUHTE32»
Peuienue 3ama4y Ha onpeaeIeHre
MOCJIEA0BATEIbHOCTH
aMUHOKHUCIIOT B MOJIEKyJIe Oeska
Peuienue 3a1a4y Ha onpeaenieHue
OCJIEIOBATEILHOCTH
aMUHOKHUCIIOT B MOJIEKYJie OeKa B
CIIyyae U3MEHEHHUS
NOCJIEIOBATEIBLHOCTH HYKJIEOTHIOB
JAHK. Pemenue 3agay Ha
onpeaereHue Nocaea0BaTeIbHOCTU
HYKJICOTUIOB
OK 02 Tema Nel.7. @pPOHTAIBHBIN OITPOC
OK 04 Hexnerounsie popmMbl [ToaroroBka yCTHBIX COOOIICHU C
KU3HU npe3eHTaluen (BUpyCcHbIE U
OakTepHualIbHBIC 3a00JICBaHUS.
OO01IMe TPUHIIUIIBI UCTIOIB30BaAHUS
JIEKApPCTBEHHBIX BEUIECTB.
OcobeHHOCTH TTPUMEHEHUS
AHTUOHWOTHKOB)
OK 02 Tema Nel.8. @pOoHTAJIBHBIN ONPOC
OOMeH BeleCTB U 3anoyHEHUE CPAaBHUTEIIHLHOM
PEBPAIICHUE SHEPTUU B | TAOJIHIIBI XapaKTEPUCTUK TUIIOB
KJIETKE oOMEHa BEIIeCTB
OK 02 Tema Nel.9. OO6cyx1eHre o Bonpocam JIEKIIUU
OK 04 JKM3HEHHBIN [TUKIT Pa3zpaboTka j1eHTHI BpeMeHu
KJIeTKH. MuTto3. Menos YKU3HEHHOTO LIUKJIa
Pasznen 2. CtpoeHue u KontponbsHas pabora ”CtpoeHue u
(pyHKIUM OpraHuzmMa dbyHKIIMKM Opranu3ma’
OK 02 Tema Ne2.1. OueHnBaemasi TUCKYCCHS
OK 04 Crpoenue opranusma Pa3paboTka MeHTaIbHOM KapThl

TKAHEW, OPraHoOB U CUCTEM OpPraHOB
OpraHu3MoB (YEJIOBEK) C KPATKOMH
XapaKTePUCTUKON UX (PyHKIMH
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OK 02 Tema No2.2. OpOHTANIBHBIN OMPOC

@opMBI pa3MHOKEHUS 3anoJHeHre TabJIULIBI C KPaTKON
OpraHu3MOB XapaKTEPUCTUKON U MpUMepamMu
dbopM pa3MHOKEHHUS OPTraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka neHThl BpEMEHH ¢
OK 04 OHTOreHe3 JKUBOTHBIX U |XapaKTEPUCTUKON 3TAIlOB
YeJoBeKa OHTOT'€HE3a OT/IEIBHOMN IpyMIon
’KUBOTHBIX U YEJIOBEKA IO
MUKpOTpyInam
OK 02 Tema Ne2 4. CocraBiieHHE KU3HECHHBIX [TUKJIOB
OK 04 OHTOreHe3 pacTeHuil pPacTeHUN 110 OTAEeIIaM
(MOXOBUIHBIE, XBOIIIEBHU/IHbIE,
MarnopOTHUKOBHUIHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)
OK 02 Tema No2.5. Pa3paboTtka rioccapus
OCHOBHBIE TOHATHS Tect
TE€HETUKHU
OK 02 Tema No2.6. @pOoHTAJIBHBIN ONPOC
OK 04 3aKOHOMEpPHOCTHU Pemenue 3a1a4 Ha onpeneneHue
HaCJIEOBaHUS BEPOSITHOCTA BO3HUKHOBEHUS

HACJICICTBEHHBIX MPU3HAKOB MIPU
MOHO-, IU-, TTIOJTUTHOPUTHOM U
aHaJIM3UPYIOIIEM CKpPEIIUBAHUU,
COCTaBJICHUE T€HOTUITHYECKUX
CXEM CKpEIIUBaHUS

OK 01 Tema Ne2.7. Pa3paboTtka rnoccapus

OK 02 B3anmoneiicTBre reHOB Pemenue 3ama4 Ha onpeneneHue
BEPOSITHOCTA BOZHUKHOBEHHUS
HACJICJICTBEHHBIX TPU3HAKOB MIPHU
Pa3IMYHBIX TUIIAX
B3aHUMOJCHCTBUS TCHOB,
COCTaBJICHUE TCHOTUITMYECKUX
CXEM CKpEIINBAHUSA

OK 01 Tema No2.8. Pa3paboTtka rioccapus
OK 02 CuemieHHOe HacienoBaHue | Pelienne 3a1a4 Ha onpeiesieHne
IPU3HAKOB BEPOSITHOCTH BO3HUKHOBEHUS

HaCJICACTBCHHBIX ITPU3HAKOB IIPpU
CLHCIINICHHOM HACJICA0OBaHUU,
COCTAaBJICHHUC I'CHOTHIIMYCCKHNX
CXCM CKPCIINBAaHUA

OK 01 Tema Ne2.9. Pa3paboTka rioccapus
OK 02 I'enernka nosa Pemenue 3amau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHUS
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HACJICACTBCHHBIX ITPU3HAKOB,
COCIIJICHHBIX C ITOJIOM, COCTAaBJICHUC
T'CHOTHUIIMYCCKHUX CXCM

CKpEILINBaHUS
OK 01 Tema Ne2.10. Pa3paboTtka rioccapus
OK 02 I'eneTnka yesoBeka Pemenue 3ama4d Ha onpeneneHue
BEPOSTHOCTHA BO3HUKHOBEHUS
HACJICCTBEHHBIX MTPU3HAKOB,
UCIIOJIb3YS METO/IBI TEHETUKHU
YeJI0BEKa, COCTABICHUE
TEHOTUITUYECKUX CXEM
CKpEIIMBaHUS
[ToaroroBka yCTHBIX COOOIICHUM C
MPE3EHTALMEN O HACJIEACTBEHHBIX
3a00JIeBaHUSX YEJIOBEKA
OK 01 Tema Ne2.11. Pemenue 3amau Ha onpeneneHue
OK 02 3aKOHOMEPHOCTH THUIA MyTAallUU [IPU [Iepeaave
OK 04 W3MEHYUBOCTH HACJIEICTBEHHBIX [IPU3HAKOB,
COCTaBJICHUE TEHOTUITUYECKUX CXEM
CKpEILUBaHUS
OK 01 Tema Ne2.12. Pa3paboTtka rioccapus
OK 02 Cenexiuusi OpraHu3MoOB Pemenue 3amau Ha onpeneneHue
BO3MOKHOTO BOBHUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB 10
CEJIEKIINU, COCTaBJICHUE
TEHOTUITUYECKUX CXEM
CKpEILINBaHUS
Paznen 3. Teopus KontponsHas pabota
IBOJIIOLUM “TeopeTH4eCKHe aCIIEKTHI
ABOJIIOIIAH KU3HU Ha 3emiie”
OK 02 Tema 3.1. OpOHTAIIBHBIN OIPOC
OK 04 Wcropust sBomonmonHoro  |Pa3zpaboTka neHThl BpeMEHH
y4EeHUs Pa3BUTHS 3BOJIFOIIMOHHOTO YUEHUS
OK 02 Tema 3.2. OpOHTAIIBHBIN OIPOC
OK 02 MuxkposBoronus u Pa3paboTtka riioccapusi TEpMHHOB
Makpo3BoJtorust OuenunBaemasi AUCKYCCHSI
Pa3paboTka rioccapusi TEpMUHOB
OK 02 Tema 3.3. @OpOHTAIIBHBIN OMPOC
OK 04 Bo3HukHoBeHuE U [ToaroroBka u mpeacTaBiieHUE

PAa3BHUTHC )KU3HU HA 3emie

YCTHOTO COO6IHCHI/I}I N JICHTHBI
BPCMCHH BOSHUKHOBCHUS U
Pa3BUTHUA ) KUBOTHOI'O U
paCTUTCIbHOI'O MHUpPa
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OK 02 Tewma 3.4. @pOHTaIBHBIN OITPOC
OK 04 [Ipoucxoxnenue yenopeka |PazpaboTka J€HT BpeMEHU U
— aHTPOIIOTeHE3 MEHTAJBHBIX KapT Ha BBIOOD:
“OBONIOLIHASI COBPEMEHHOTO
yesjoBeka”, “Bpems u nytu
paccesieHHs YesloBeKa M0 TUIaHeTe”,
“Bnustaue reorpad@uueckoi cpeabl
Ha MOP(OJIOTHIO U (PHU3HOJIOTHIO
yenoBeka”, “UenoBedyeckue pacol”,
oOCyKIeHHIEe
Pasznea 4. IxoJiorust Konrpoabnas padora
“TeopernyecKkHe acneKTbI
IKO0JIOTHHn”
OK 01 Tema 4.1. TecT no skojornYecKkuM (paxkropam
OK 07 OKkoJyioruyeckure GakTopbl U |1 CpeiaM KU3HU OPTraHUu3MOB
CpeJlbl )KU3HHU.
OK 01 Tema 4.2. CocraBieHue cxeM KpyroBopora
OK 02 [TonysnsAauust, cooOLECTBa, |BEIIECTB, UCIOIb3YSI MaTEPHAIIBI
OK 07 DKOCHCTEMBI JEKIIUU
Pemenne npakruko-
OPUEHTHUPOBAHHBIX PACUETHBIX
3aJIaHHUi 110 IEPEHOCY BEIIECTBA U
DHEPIUU B 3KOCUCTEMAX C
coCTaBJieHHE TPOPUUECKUX LIeTIeN U
nupamMul OMOMacChl U SHEPTUU
OK 01 Tema 4.3. OuennBaemasi JUCKYCCHUS
OK 02 buocdepa - rmodansHas Tect
OK 07 AKOJIOTHYECKas CUCTEMA
OK 01 Tema 4.4. Pemrenue npaktrko-
OK 02 BnusiHMEe aHTPOIIOTEHHBIX |OPUEHTUPOBAHHBIX PACYETHBIX
OK 04 dakTopoB Ha Ouochepy 3a/IaHUI IO COXPAHEHUIO
OK 07 MPUPOJIHBIX PECYPCOB CBOETO
pEervuoHa MpoKUBaHUs
OK 02 Tema 4.5. OueHnBaemas TUCKYyCCHs
OK 04 Bnusinne counanbHo- BrinonHeHns mpakTHYeCcKux
OK 07 AKOJIOTUYECKUX (DaKTOPOB (3aJJaHUM:

Ha 3J0POBLE YCIIOBCKA

“OnpeaeneHrue CyTOUYHOTO paloHa
MIUTaHUS

“Co31aHne MHINBUTY AJTbHOM
NaMSTKH 10 OPraHU3aluu
palMoHaIbHON (pu3nUecKoit
AKTUBHOCTU

Brimonnenue nabopatopHoi paboThI

38




Ha BBIOOD:

"YMcTBeHHAs pabOTOCIIOCOOHOCTSR",
"Bnusaue abuotnueckux pakTopoB
Ha YeJIOBEeKa (HU3KUE M BHICOKHE
TemrnepaTyphl)"

Pa3znea S. buoJiorus B
JKU3HH

3amura Keiica: npeacTaBiIcHue
pE3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUICHHE C TIPE3CHTAIINEH)

OK 01 Tema 5.1 BrinosiHeHue kelica Ha aHAIU3
OK 02 buoTtexHnonoruu B xu3HU  |MH(GOPMALIUK O HAYYHBIX
OK 04 KaXXJ10ro JOCTI)KEHHUIX B 00J1aCTH
T€HETUYECKUX TEXHOJIOTHH,
KJIETOYHON MHKEHEPUH, MUILIEBBIX
OMOTEXHOJIOTHIA (IO TPYIIIaM),
MIPEACTABIICHUE PE3YJIbTATOB
pEIIEHNS KEWCOB
Pa3znea 6. [Ipencrasiienue pe3ybTaToOB
buoskosornueckne BBITIOJIHEHUSI YIEOHO-
HCCIe0OBAHUS HCCIIEIOBATEIbCKUX IPOEKTOB
(BBICTYIUJICHHUE C MPE3CHTAIINECH )
OK 01 Tema 6.1. N3ydenune MeTogoB UCCIEAOBAHUN
OK 02 OCHOBHBIE METO/IbI
OK 04 OMOPKOTOTUYECKUX
MCCIIEIOBAHU
OK 01 Tema 6.2 Brinonnenue yueoHo-
OK 02 buoskonornueckui MCCIIEIOBATEIIbCKOTIO IPOEKTA HA
OK 04 AKCIEPUMEHT BHIOOD:
OK 07 OreHka KayecTBa aTMOC(PEPHOTO
BO3/IyXa
O1neHKa Ka4ecTBa MNOYB METOJIOM
duTOTECTUPOBAHUS
O1neHKa KauecTBa BOJ
MOBEPXHOCTHBIX BOJIOEMOB T10
OpraHoOJIEITUYECKUM U (PU3UKO-
XAMUYECKUM CBOKWCTBAM
Bnusinue [TAB Ha pocT u pazButue
CEMSH BBICIIMX PACTEHUN
Bnusinue coneBoro 3arpsi3HeHHs Ha
POCT ¥ pa3BUTHE CEMSIH BBICIIIHX
pacTeHui
OK 01
OK 02 Brimmonnenue 3amanui
OK 04 b depeHIIMPOBAHHOTO 3a4eTa
OK 07
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