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1. IACIHHOPT MPOI'PAMMBbI YYEBHOU JUCHUITJINHBI
«BUOJIOI' US»

1.1. O61acTh NpUMEHEHUs MPOTPAMMBbI
[Iporpamma  y4eOHOW  JMCHMIUIMHBI  SIBISIETCA  YAcCThIO  MPOTPAMMBI

IIOATOTOBKHU CIIELUATUCTOB cpenHero 3BeHa B coorBerctBuu ¢ @I'OC CIIO no
crnenunanbHoct 36.02.01 «Berepunapus».

1.2. MecTto AMCUMIVIMHBI B CTPYKType MpPOrpaMMbl MOATOTOBKH
CMeNHAJINCTOB CPeIHEro 3BeHa

B ydyebnoM mnane ydeOHas aucnuiuimHa «buoorus» BXOJUT B COCTaB
poHIIBHBIX 00IIe00pa30BaATEIBHBIX YUSOHBIX JTUCITUTIINH.

1.3. Heau ¥ 3aga4d JUCUMILIMHBI — TPe0OBaHHMS K pe3yJbTaTaM OCBOCHHUS
AMCHUILINHDBI
1.3.1. eau u 3a0a491 TUCHUTLIMHBI

Hean: dbopMupoBanre y oOyYaromMXCS CHUCTEMbl 3HAHUM O Pa3IMYHBIX
YPOBHSIX KHU3HU CO 3HAHHMEM COBPEMEHHBIX NPEACTABJICHUU O >KUBOW MIPHUPOJE,
HaBBIKOB TI0 IIPOBEJCHHUIO OHMOJOTHYECKUX MCCICAOBAaHUM C COOJIIOJICHUEM
ATUYECKUX HOPM, apryMEHTHUPOBAHHON JIUYHOCTHOW MO3UIMU MO OEpeKHOMY
OTHOILLIEHUIO K OKPY’KAIOIIEU CPELE.

3apauu:

* TmodydeHue (PyHIaMEHTAIbHBIX 3HAHUW O OHOJIOTHYECKHX CHCTEeMax
(Knerka, Opranusm, Ilonymauus, Buna, O3OkocucteMa); HUCTOPUM  pPa3BUTHS
COBPEMEHHBIX MPEJACTABICHUN O KHWBOM MPUPOJIC, BBIJAIOIIUXCS OTKPBITHUSIX B
OMOJOTMYECKON HayKe, pPOIM OHOJIOTHYECKOW HAyKd B (HOPMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KApTUHBI MHpPA; METOAaX HAy4YHOTO
ITO3HAHMS;

* OBJIQJICHUE YMEHUSIMU JIOTUYECKH MBICIUTh, 00OCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOM JIEATEIBHOCTH JIIOACH, pPa3BUTHHU
COBPEMEHHBIX TEXHOJIOTHUH;, OMPEACNISITh KUBbIE OOBEKTHI B MIPUPOJIC; TPOBOJAUTH
HaOJII0JIEHUS 32 PKOCUCTEMaMH C II€JIbI0O X OIMMMCAHUS U BBISIBJIICHHS €CTECTBEHHBIX
U aHTPONOISHHBIX HM3MCHCHUIN; HAXOAUTh M aHAIM3UPOBATh HH(POPMAIUIO O
JKMBBIX 00BEKTaX;

* pa3BUTHE MO3HABATEJILHBIX UHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yYarommxcsi B MPOIIECCe H3YUYCHHS OHOJOTHYECKHX SIBJICHHM;
BBIJJAIOINUXCS  JIOCTIDKCHUN  OMOJIOTHH, BOIIEAIIMX B  OOIIEUETIOBEYECKYHO
KYJIbTYPY; CJIOXHBIX U MPOTUBOPEYUBBIX MyTEH Pa3BUTHUS COBPEMEHHBIX HAyYHBIX



B3IJISII0B, MJIEH, TEOPHM, KOHLENINI, ruroTe3 (0 CYIIHOCTH M MPOUCXOKICHUU
YKU3HH, YEJIOBEKA) B X0 pabOThl C pa3IMUYHbBIMU UCTOUHUKAMU UHGOPMALIHH;

* BOCIIUTAHUE YOEKIEHHOCTH B HEOOXOJIMMOCTHU MO3HAHUS KUBOW MPUPOJIBI,
HEO0OXOMMOCTH PAlIMOHAJILHOTO MPUPOJIONOIB30BaHMs, OEPEKHOTO0 OTHOLIECHUS K
OPUPOAHBIM pecypcaM U OKpyXkKalolled cpeae, COOCTBEHHOMY 3/10pOBBIO;
YBa)XEHUS K MHEHHUIO ONIIOHEHTA MpU 00CYKIEHUN OMOJIOTUYECKUX MPOOIeM;

* HCIOJb30BaHUE MNPUOOPETEHHBIX OHUOJIOIMYECKUX 3HAHUHW W yMEHHH B
MOBCEIHEBHON JKM3HM [IJIi OIIEHKM TOCIEICTBUN CBOEH JesTenbHOCTH (U
JEATEeIbHOCTH JAPYTUX JIFOJEH) MO OTHOIICHUIO K OKPYXAIoIIeH cpene, 30pOBbIO
JPYTUX JIOJIEH U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAaHHE U COOJIIOJCHUE MeEp
npoduiiakTUKd  3a00JIeBaHUM, OKa3aHWE TIEpPBOM TMMOMOIIM TPH TpaBMaXx,
COOJII0/ICHUE TIPABIII TTOBEJICHUS B IPUPO/IE.



1.3.2. Ilnanupyemble pe3y/ibTaThl OCBOCHHUSA 0011€00pa30BaTeIbHON TUCUMILIHMHBI B cooTBeTcTBUM ¢ PI'OC CIIO

1 Ha ocHoBe DI'OC COO

Koa n Ili1anupyembie pe3yJbTaThl 0CBOCHUS TUCIUIIMHBI
HAMMEHOBaHMeE Oo6mme JAucuuninHapHbIe
(popmupyembIx
KOMIIeTeH LIl
OK 01. BriOupats | B yacTu Tpy10BOro BOCIMTAHHUS: I1P6 01 chopmupoBaTh 3HaHUSA O MECTE U POJIU
croco0bl perueHust 3a1a4 | JIP 24 TOTOBHOCTH K TPydy, OCO3HAHHME IIEHHOCTH MACTEpPCTBA, | OMONOTHH B CHCTEME eCTECTBEHHBIX HayK, B
npodeccrnoHanbHOH TPYAOIIO0HE; bopmupoBarum COBPEMEHHO
ACATENEHOCTH JIP 25 roTOBHOCTh K AaKTHUBHOW JAEATEIbHOCTU TEXHOJOTMYECKOM W | ECTECTBEHHOHAyYHOM  KapTUHBI  MuUpa, B
gg fnhfaetliiffanlfg}?TeKCTaM « COLMAJILHOW  HANpaBIEHHOCTH,  CHOCOOHOCTh  MHUIMMPOBATH, | IO3HAHUM 3aKOHOB HPUPOABI U  pELICHUU
IUTAHUPOBATh U CAMOCTOSITENILHO BBIIOIHSTH TAKyIO JESITEIBHOCTD; JKU3HEHHO BaXHBIX COLMAJIBHO -3THYECKUX,
JIP 26 wHTepec K pasnu4yHbIM cdepam  Tpo(EeCCHOHATBHON | SKOHOMUYECKUX,  DKOJIOTHUYECKUX  MpoOsieM
NESATENBHOCTH, YeJIOBEYECTBA, A TAKXKE B PELIEHUH BOIIPOCOB
OBnaneHne  yHHMBEpPCAJIbHBIMHM  Y4YEOHBIMHM  IIO3HABATEJIbHBIMM | PAllMOHAIBHOTO  MPUPOJOIOJIB30BAHMUS, B
NEeUCTBUSAMU: (GOpMHpPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K
a) 0a3oBbIe JTOTHYECKHE JeHCTBHUA: npupojie, OOILIeCTBY, UYEJIOBEKY; O BKJIaje
MP 01 camocrosTenbHO (GOpPMYIUPOBAaTh U aAKTyaJIU3UPOBATh | POCCUICKUX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB
npobiemMy, paccMaTpuBaTh €€ BCECTOPOHHE; B pa3BUTHE OHOJOruM;  (PyHKIMOHAJIBHON
MP 02 ycraHaBIMBaTh CyLIECTBEHHbII NPU3HAK WM OCHOBAHUS Ul | TPAMOTHOCTH ~ 4YeJloBE€Ka Ui PELIeHUs
CpaBHEHHUS, KIIacCUPUKALUU U 0000IICHNS; KU3HEHHBIX MPOOIIEM,
MP 03 omnpenensaTe Lenu JeATENbHOCTH, 3aAaBaTh mapamerpbl u | ITPO 02 yMEThb BIIAJICTh CUCTEMOH

KpUTCPUU UX JOCTHUIKCHUS,

MP 04 BbIBIATH 3aKOHOMEPHOCTM U INPOTUBOpEUYUs B
paccMaTpuBaeMbIX SIBJICHUSIX;
MP 06 BHOCUTH KOPpPEKTHBBl B JEATEIbHOCTb, OIIEHUBATh

COOTBCTCTBUC PE3YJILTATOB MLCJIKIM, OLUCHHBATHL PUCKHU HOCJ'IGIICTBI/II\/'I

OMOJIOTUYECKHUX 3HAHUH, KOTOpasi BKIIFOYACT:

OCHOBOTIOJIATAONUEe OHOIOTHYECKHE TEePMUHBI
U moHATHS (KU3Hb, KJIETKA, TKaHb, OpraH,
OpraHu3M, BH,

MomyJrsinus, 3KOCHCTEMA,

ouoreHo3, 6uocdepa; MeTaboInU3M, TOMEOCTas,




NEeSTEeTbHOCTH;
MP 08 pa3BuBaTh KpeaTUBHOE MBIIUICHUE MPU PEIICHUN KU3HEHHBIX
poosiem

0) 0a30BbIe HcCJIeI0BaATEIbCKHE TeCTBHS:

MP 09 BrnaneTh HaBBIKAMU y4E€OHO -MCCIIE0OBATEIBCKOM U MPOCKTHOM
NeSTeTLHOCTH, HABBIKAMHU Pa3perieHus Ipooiem;

MP 14
aKTyaJIu3UupOBaTh

BBISIBJISITh ~ NPUYUHHO-CJIEICTBEHHBIE  CBSI3U U
3ajauy, rurnoresy eé

HaxXOJUTb AapryMEHTbI JId O0Ka3aTeJIbCTBa CBOUX YTBep)I(IleHI/Iﬁ,

BbIABHUI'ATh peuicHud,

3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,
MP 15
pE3yJIbTaThI,

AQHAJIM3MPOBATh IIOJIyYEHHBIE B XOJE pELICHUs 3aJadd
KPUTHYECKH  OLICHUBATb JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

MP 18
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

MP 19 ymeTp HHTErpUpOBaTH 3HAHHUS U3 PA3HBIX NPEIMETHBIX

Hux

YMETb TECPECHOCHTHL 3HAHUA B IIO3HABATCIBHYIO U

obnacreii;
MP 20 BbIIBUTATH HOBBIC HJICH, TIPEIAraTh OPUTHHATIBHBIC TTOIXO/IbI
U peIICHMS;

MP 17 cHOCOOHOCTHP MX HCHOJB30BAHUSA B IIO3HABATEILHOW U
COIMAJIbHOM MPAKTUKE

KJICTOYHBII HMMMYHHTET, OWOCHHTE3 Oelka,

OMonoIMMEpPBI, AUCKPETHOCTb, CAMOPETYJISALNS,

CaMOBOCIIPOU3BEICHUE, HACJIeICTBEHHOCTD,
W3MEHYMBOCTh, JHEPro3aBUCHMOCTh, POCT H
pa3BuUTHE);

OMOJIOTUYECKHE TEOPHUH: KieTouHas Teopus T.
IllBamna, M [llneitnena, P. Bupxona;
KJIOHAJIBHO -CEJICKTUBHOI'O MMMYHHUTETA
I1. Opmux, W.M. MeuHukoBa, XpOMOCOMHas
Teopusi HacineAcTBeHHOCTH T. Moprana, 3akoH

3apOABIILIEBOTO CXOJICTBA K. bapa,
ABOJIIOIIMOHHAS Teopus 4. HapBuHa,
CUHTETUYECKass TEOpUs HBOJIIOLMH, TEOpUs
aHTPOIIOT€HE3a 4. [apBuHa; TEOpUs

ouoreoneno3a B.H. CykauéBa; yuenus H.U.
BasuiioBa -
MPOUCXOXKICHUSI KYJIbTYpHBIX pacTeHuid, A.H.
CesepiioBa -
sBomronun, B.U. Bepranckoro - o 6uocdepe;

3aKOHBI  (eIMHOOOpa3usi TOTOMKOB TIEPBOTO
MTOKOJICHHS,
HE3aBHCHMOIO HacjeloBaHUs mpu3HakoB [
Mennens,
MPU3HAKOB W HApyLIEHHs CLEIUieHus reHoB T.
Moprana; psAIOB B
HacCJIeICTBEHHOU H..
BaBunoBa, reHernueckoro paBHoBecus JIxk.
Xapau u B. Baiin6epra;
cxoactBa K. bapa, Guorenernueckoro 3akona 3.

o Ilentpax MHOrooOpasuss u

0O INOYyTIX H HapaBJICHUAX

pacICIyICHUA IMIPU3HAKOB,

CHCIITICHHOT O HaCJICJO0BaHUA

TOMOJIOTHYCCKUX
U3MCHYMBOCTH

3apOAbIIICBOTIO




I'exkens, @. Miomepa);

HPUHIUIIBI (4UCTOTHI ramer,
KOMIUIEMEHTAPHOCTH);

IpaBuIIa (MUHMMYyMa 1O. JInOuxa,
HKOJIOTUYECKOM MHpaMHJIbl 4uces, OMOMacchl U
SHEPrum);

runore3sl  (koamepBatHo AWM.  Omnapuna,
nepeuyHoro  Oympona  Jkx.  Xonpueiina,

mukpochep C. Doxkca, pudozuma T. Yek);

TPy 01 cdopmupoBaTh yMEHHS pacKpbIBaTh
coJiep>KaHue OCHOBOIIOJIararoLX
OMOJIOrMYECKUX TEOPUN U TUIOTE3: KICTOYHOM,
XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOLIMOHHOM,
MIPOMCXOKICHHS )KU3HU U YEJIOBEKa; BJIAJICHUC
CUCTEeMOW 3HaHM 00 OCHOBHBIX METOAaX
HAy4YHOTO  TIO3HAHWSI,  HUCIONB3YEMBIX B
OMOIOTMYECKHUX HCCIIeTIOBAaHUSIX KHUBBIX
OOBEKTOB U IKOCHCTEM (OMHUCAHWE, U3MEPECHHE,
MIPOBE/ICHHE HaOIOICHUT); criocodbamMu
BBISIBIIGHUS U OIEHKM  AHTPONOTE€HHBIX
W3MEHEHUH B MPUPOJIE;

IIP6 04 chopmupoBaTh yMEHHsI PacCKpbIBATh
OCHOBOIIOJIAralonfe OMOJOTHYECKUE 3aKOHBI U
3akoHoMepHoct (I'. Mennpens, T. Moprana,
H.N. BaBunosa, 3. I'ekkensi, @. Mromnepa, K.
bapa), rpaHunpl UX OPUMEHHMOCTH K >KUBBIM
cCUCTEeMaM;

IIP6 03  ymeTb BBIAEHATH CYLIECTBEHHBIE
MPU3HAKU:




CTPOCHHUS BHPYCOB, KIETOK NPOKAPUOT U
9YKAPHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHu3MOB, BUJIOB, OMOT€OIICHO30B, SKOCHCTEM
u 6uocdepsl;

IIPy 04 ctpoeHust OpraHoB U CHCTEM OpPraHOB
pacTeHMil, JXKUBOTHBIX, YEJIOBEKA; IIPOIIECCOB
KHU3HEJIEATEIbHOCTH, IPOTEKAIOLIUX B
OpraHu3Max pacTeHHH, )KUBOTHBIX M YEJIOBEKa,
OMOJIOTUYECKNX IIPOIIECCOB: OOMEHa BEIIECTB
(Merabonusm), uHGpOpPMALMU U TPEBPAIICHUS
JHEPIHUH, OposkeHus, aBTOTpOpHOTO U
reTepoTpOPHOro TUIOB MHUTAaHUS, (POTOCHHTE3A
¥ XEMOCHHTE3a, MUT03a, MeH03a, TaMeTOreHe3a,
AMOpHoOreHe3a, NoCTIMOPUOHATILHOTO Pa3BUTHSA,
pPasMHOXKEHHUS, HHAMBHUIYaJbHOTO  Pa3BUTHS
opranu3Ma  (OHTOTeHe3a), B3aUMOICHCTBUS
T€HOB, IeTepo3uca; AEHCTBUM HCKYyCCTBEHHOIO
oTOoOpa, CTAOUIM3HUPYIOIIETO, JBIXKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOTO otOopa;
aJJIONaTPUIECKOTo U CHUMITaTPUYECKOT O
BUI000pa30BaHus; BIUSHHUS JBIKYIIUX CHII
3BOJIOIMM  HAa  TeHOMOHJI  MOMYJISALMH;
NPUCTIOCOOJICHHOCTH  OpPraHu3MOB K  cpejnie
obuTaHus, Yyepea0BaHMs HampaBJIeHUN
HBOJIIOIMH; KpPYTrOBOPOTa BEILECTB M IOTOKA
SHEPIUU B IKOCUCTEMAX;

nPe 03 MPUOOPECTH OMBIT MPUMEHEHUS
OCHOBHBIX  METOJIOB  HAy4YHOTO  IIO3HAHHS,
UCTONb3YyEMBIX B OHMOJOrMU: HAOMIOACHUA U




ONMMCAaHMUSA KUBBIX CHCTEM, TIPOLIECCOB U
SBJICHUM;  OpraHM3allud U TPOBEACHHUSA
OMOJIOTUYECKOTO OSKCIIEPUMEHTA, BBIIBM)KCHUS
THIIOTE3, BBISIBISATH  3aBUCHMOCTH — MEXIY
UCCIIEAYEMbIMH  BEJIMYMHAMH, OOBSICHATD
MOJTyYCHHBIE Ppe3yNbTaThl U (HOPMYJIHPOBATH
BBIBOJIbI C MCIOJb30BAHUEM HAYUYHBIX MOHSITHUMH,
TEOpPU U 3aKOHOB;

IIP6 04 cdopmupoBaTh yMEHHS BBIICIATH
CYLIECTBEHHbIE TPU3HAKU BHUPYCOB, KJIETOK
NPOKAapUOT M JYKapHOT, OJHOKICTOYHBIX W
MHOTOKJIETOYHBIX OpraHHU3MOB, BU/IOB,
OMOTeoleHO30B M JKOCHCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHa BEIIECTB W TPEBPALICHHUS
SHEepPIruu B KJIETKeE, ¢dorocuHTe3a,
TUTACTHYECKOTO ¥ DHEPTreTHYECKOro OoOMeHa,
XEMOCHHTE3A, MUTO34, Meiio3a,
OIJIOZOTBOPEHHS, PAa3BUTHA M Pa3MHOXKECHHS,
WH/IUBUYTBHOTO pa3BUTHS opraHuzMa
(onTorenesa), OOpnOBI 3a CYIIECTBOBAaHHUE,
€CTECTBEHHOro  0TOOpa,  BHUI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH  OpPraHu3MOB K  cpelne
OOWTaHUs, BIHMSHHUA KOMIIOHEHTOB JKOCHUCTEM,
AQHTPOTIOTEHHBIX HM3MEHEHHHl B HKOCHUCTEMAax
CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U
MpeBpaIieHue YHepruu B ouocdepe;

Py 03 cdhopmupoBaTh yMeHHS TPUMEHATH
MOJyYeHHbIE ~ 3HAHUS OIS OOBSCHEHHSA
OMOJIOTMYECKUX TPOIECCOB U SIBICHUM, IS

10




TIPUHSATHS NPAaKTUYECKUX  PEIICHHN B
MIOBCEJTHEBHON JKU3HU C IEIbl0 OOecleyeHus
0€30MacHOCTH CBOETO 37I0POBbS M 30POBBS
OKpY KaIOIIUX JIFOJeH, COOII0EHHS 310pOBOTO
o0pasa >KU3HU, HOPM TPAaMOTHOT'O MOBEJICHHS B
OKpY’Kalolleld TMPHUPOIHONW cpesie; TOHUMaHWE
HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOU OHOJOTHH U OMOTEXHOJOTHUH IS
PaIMOHAIFHOTO MPHPOJIOIONIE30BAHMS;, YMEHUE
HCIOJIb30BaTh COOTBETCTBYIOIINE AaAPTyMEHTHI,
OMOJIOTUYECKYI0 TEPMHHOJIOTHIO W CHMBOJIHKY
JUld  JI0Ka3aTenbCcTBa  POJACTBA  OPraHU3MOB
pa3HBIX CHCTEMATHYECKUX TPYIIIT; B3aUMOCBS3H
OpPTaHU3MOB W CpeAbl OOWTaHUs; €IUHCTBA
YeJIOBEYECKHX pPac; HEOOXOJIUMOCTH 3/10pOBOTO
oOpa3a KHU3HH, COXPaHEHHS pazHooOpa3us
BUJIOB M IKOCHCTEM, KaKk  yCJIOBHSA
COCYIIIECTBOBAHMSI IPHPO/IBI U YEITOBEYECTBA;
IPo 04 chopMUpOBaTh yYMEHHUS pellaTh
Ouosornyeckue 3aJaud, COCTaBJISATh
TCHOTHITMYECKHE CXEMbl CKPEHIMBAHUS  JUIS
pasHbIX THUIIOB HAcIEelI0BaHHUS IPU3HAKOB Y
OpPTaHU3MOB, COCTaBISATh CXEMBl MepeHoca
BEIIECTB M DSHEPruM B OSKocHcTeMax (Lenu
MUTAHUS, TUILIEBBIE CETH), BBISIBIATH TPUIHMHHO-
CIIEZICTBEHHBIE CBSI3U MEXJAY HCCIETyEeMbIMU
OMOJIOTUYECKUMHU OOBEKTaMHM, MpoOIeccaMu U
SBIICHUSIMU; JENaTh BBIBOJBI M TIPOTHO3HI HA
OCHOBAHUU MOJY4YEHHBIX PE3yJIbTATOB;
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IP6 05 chopmupoBaTh yMEHHS KPUTHYECKH
OIlCHMBATh  WHPOPMAIMIO  OMOJIOTHYECKOTO
COJIEp’KaHUs, BKIJIIOYAIOLIYI0 IICEBJOHAYYHbIE
3HaHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpeICcTBa
MaccoBoi HH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl); HHTEPIPETUPOBATH  ATUUYCCKHUE
aCleKThl  COBPEMEHHBIX  HCCIIEJJOBaHMI B
Ouosnoruy, MEJULIMHE, OMOTEXHOJIOTHH;
paccmaTpuBaTh  TIJ00albHBIE  JKOJOTHYECKHE
mpo0JieMbl COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIIEHHUIO K HHUM COOCTBEHHYIO IO3ULHIO,
yMEHHE  OICHMBAThb  JTHUYECKHE  ACIHEKTHI
COBPEMEHHBIX  MCCIElIOBaHUH B oOsactu
OMOTEXHOJIOTUM M TEHETUYECKUX TEXHOJIOTUH
(kKTOHUpOBaHUE, HCKYCCTBEHHOE
OILJIOJIOTBOPEHHNE, HANpPaBIEHHOE W3MEHEHUE
reHOMa M CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);
IIP6 02 cdopmupoBaTh yMEHHUS CO3/1aBaTh
COOCTBEHHbBIE MMMCHMEHHBIC U yCTHBIE
cooOIIeHNsT Ha  OCHOBE  OHMOJIOrMYecKon
uHpOpManMu ®3 HECKOJbKHMX HCTOYHUKOB,
IrPaMOTHO HCIOJIb30BaTh MOHATHIHBINA ammapar
OunoJIoruu;

TPy 03 ymeTh BbIABUTaTh TMIIOTE3bI, TPOBEPSATH
ux AKCIIEPUMEHTATLHBIMU CpelncTBamy,
bopmynupys 1eJNb UCCIIeIOBaHMS,
aHAIM3UPOBATh TMOJYYCHHBIE pPE3yJIbTaThl U
JleJIaTh BBIBOJIBL;

IIPy 02 ppuHuMaTh yyacThe B HAy4HO-

12




UCCIIeIOBAaTeNbCKOW  paboTe 10  OmoJOoruH,
SKOJIOTMH M MEJHIIMHE, MPOBOAMMON Ha 0Oase
IIKOJIbHBIX HAyYHBIX OOINECTB M IMyOJIUIHO
MPEJICTaBIATh IOJyYCHHBIC pPe3yJbTaThl Ha
YYCHHYECKUX KOH(EpEHIUSIX pa3HOT0 YPOBHS,

OK 02. lcnonb3oBarhb
COBPEMEHHBIE  CPEICTBa
TIOUCKaA, aHanu3a u
WHTEpIpETaINN
uHpopManuy, u
nH(pOpMaLIMOHHbIE
TEXHOJIOTHH ISt
BBITTOJTHEHHSI 3amaq
npodeccruoHanbHOI
JeSITeTbHOCTH

B 065acTi IeHHOCTH Hay4YHOTO TTO3HAHUS:
JIP 33 cdopMUPOBaHHOCTH MHUPOBO33PEHUS,
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH,

COOTBCTCTBYIOILICTO

OCHOBAaHHOTO Ha JHUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIHTYPHOM MHDE;

JIP 34 coBeplIEHCTBOBAHME S3bIKOBOM M YUTATEIBCKOM KYJIBTYphI KaK
CpelCcTBa B3aUMOJICHCTBUS MEXTY JIIOAbBMHU U TIO3HAHUS MUPA;

JIP 35 oco3HaHME€ LEHHOCTHM HAYYHOH JESITEeIIbHOCTH, T'OTOBHOCTh
OCYIIECTBIISITh TMPOCKTHYI0 U UCCJIEAO0BATEIbCKYIO JIESTEIHHOCTD
WHJWBHUIYATHHO U B TPYIIIIE;

Osnanenue
JEACTBUSAMMU:
B) pabora ¢ uHpopMaIuei:

YHHUBCPCAJIbHBIMU y‘-ICGHBIMI/I IIO3HAaBaTCJIbHBIMU

MP 21 BnaneTh HaBBIKAMH TOJTY4YEeHHUS HH(DOPMAIIUN U3 UCTOYHUKOB

pa3HbIX THIIOB, CaMOCTOSATEIbHO OCYIIECTBISATh IIOUCK, aHaju3,
CUCTEMATHU3AIMI0 U UHTEPIPETALNI0 HHPOPMAIUN PA3IUIHBIX BUIOB
1 GOpM MpECTABICHHUS;

MP 22 co3pmaBaTh TEKCThI B pa3IMyHbIX (opmatax ¢ y4ETOM
Ha3HaYeHUs WHQPOPMAIMM W  IEJCBOW  ayJUTOPHH, BBIOUpAS
ONTHUMAaJIbHYIO (POPMY MPEICTABICHUS U BU3YyaIU3alUy;

MP 23 oueHuBaTh JOCTOBEPHOCTH, JISTUTHMHOCTh MHpOpMAIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAITHHO -3THYECKUM HOPMaM;

MP 24

KOMMYHHKAIIUOHHBIX

HUCIIOJIB30BAaTh CpeacTBa

TEXHOJIOTUA B

UHPOPMALIMOHHBIX U
pelIeHN  KOTHUTHBHBIX,

KOMMYHHUKATHUBHBIX W OpraHU3allMOHHBIX 3adad C CO6J'I}O,Z[CHI/IGM

IIP6 05 chopmupoBaTh yMEHHsSI KPUTHYECKU
OLIEHUBATh  MH(POPMALHUIO
COIepKaHMs, BKIIOYAIONIYIO T[ICEBJIOHAYYHBIC
3HAHUS U3 PA3JIMYHBIX HMCTOYHHMKOB (CpEICTBA

OHUOIOrUYECKOTO

MaccoBOW HH(OpMaIMK, HAYYHO-IOIMYJISIPHBIE
MaTepuaibl); HMHTEPIPETUPOBATH  ATHUECKUE
aCIeKThl  COBPEMEHHBIX  HCCIIEJJOBaHMA B
Ouosioruy, MeAULIMHE, OMOTEXHOJIOIHH;

ITPy0S uHTEprIpeTHpPOBaTH 3TUYECKUE ACTIEKTHI
COBPEMEHHBIX HCCJEeOBaHUN B  OuoOJIOrHH,
OMOTEXHOJOTHH; paccMaTpUBaTh

JKOJIOTUYECKHE po0IIEMBI

MeIULIMHE,
riao0alibHbIE
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHIO
K HUM CO6CTB€HHYIO IIO3UIIHUIO, }’MCHI/IG
OLICHUBATH OTHYCCKHEC AaACIICKTHI COBpeMeHHBIX
HCCIENOBAHUA B 007aCTH OHOTEXHOJIOTHU U
TCHCTUUYCCKUX
HCKYCCTBEHHOE
HAIPaBIICHHOC W3MCHEHHE T'€HOMAa W CO3/IaHHC
TPAHCTEHHBIX OPTaHU3MOB);

IIP6 05 cdopmupoBaTh yMEHHUS CO3/1aBaTh
COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE
cooOIIeHHsT HAa  OCHOBE  OHMOJIOrMYecKOn
MHPOpPMALlUM U3 HECKOJIBKMX HCTOYHHMKOB,
IPaMOTHO HCIIOJIb30BaTh IOHATUMHBIN anmapar
ouosiorun

TEXHOJOTUN  (KJIIOHMpOBAaHHUE,

OINIOJOTBOPCHUC,
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TEXHUKH  0E30IaCHOCTH,

OTUYCCKUX HOPM,

TpeOOBaHUN  SPTOHOMUKH,
pecypcocOepexeHusi, TPaBOBBIX U
nH(OPMAIIMOHHOK OE30MaCHOCTH;

TUT'CHBI,
HOPM

MP 25 BrnajgeTh HaBbIKAMH PACTO3HABAHUS W 3alIUTHI WH(GOPMAIUH,
nH(pOpMaMOHHOM 6€30MaCHOCTH JUIYHOCTH

OK 04. DddextuBHO
B3aHUMOJICHCTBOBATh U
paboTath B KOJUICKTHBE U
KOMaHJIe

JIP 06 TrOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO;
JP 07 OBJIQJICHHE HaBbIKAMU YYEOHO -HCCIIEAOBATEIIbCKOM,

MIPOCKTHOM M COLIMAIILHOM JCSATEIHHOCTH;

OBraneHne yHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU JICHCTBUSMU:

0) coBMeCTHas JCSITCIBHOCTD:

MP 30 moHuMaTh M HCHOJB30BaTh NPEUMYIIECTBA KOMAHIHOW U
WHAUBUAYATbHON pabOTHI;

MP 32 NPUHUMATh eI
OpPraHHW30BBIBATH M KOOPJAMHHUPOBATH JEUCTBHUS TO €€ JOCTHKCHUIO:

COBMECTHON  JIEATEJBHOCTH,
COCTaBIIAThH IJIAH ACWCTBHMM, pacHpeleNsaTh PONHM C y4ETOM MHEHMU
YYaCTHHUKOB O0OCYX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

MP 33
peanbHOro, BUPTYaIbHOTO U KOMOMHUPOBAaHHOTO B3aUMOJECHCTBUS;
MP 35 ocymiecTBiasTh NO3UTHUBHOE CTPATETUYECKOE IIOBEACHHUE B
Pa3UYHBIX CUTYallUsAX, MPOSABIATH TBOPUECTBO U BOOOpakeHUE, ObITh
MHULMATUBHBIM

OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUIMMU:
T)IpUHATHE ce0sl U IPYTUX JHOJCH:

MP 47
aHaJIN3€ PE3yJIbTaTOB JIEATEIbHOCTH;

MP 48 npusHaBaTh CBOE MPaBO U MPABO APYTUX JIOAEH HA OIIUOKH;

MP 49 pa3BuBaTh CIIOCOOHOCTHh MOHUMATh MUP C MO3HUIMH APYTrOro
YeJIoBeKa

KOOPAWHHUPOBATE W BBIIIOJHATH pa60Ty B YCIIOBHAX

IIPUHUMATh MOTHBBI W ApPryMEHTBI JPYTUX JIOAEH IIpU

IIP6 05 cdopmupoBaTh yMEHHS CO37aBaTh
COOCTBEHHBIC MUCbMEHHbIE U YCTHBIE
COOOIIlEHUSI HA  OCHOBE  OHMOJIOTrMYECKOH
uH(bOpMAllMM U3 HECKOIBKUX HMCTOYHUKOB,
IrPaMOTHO HCIOJIb30BaTh MOHATHIHBINA ammapar
OHOJIOrUu;

IIPy 03 ymeTh BBIABUATATh TUIIOTE3BI, IPOBEPATH

AKCIIEPUMEHTATbHBIMU
bopmynupyst 1eb
aHAJM3UPOBATh TMOJYYCHHBIC pPE3YyJIbTaThl U
JIeJIaTh BBIBO/IBI,

Hux CpeacTBamMu,

HCCIeN0BaHUS,

IIPy 04 npuHMMaTe ydacTHe B HAay4HO-
UCClleIoBaTeNbCKOW  paboTe 10  OMOJIOrHH,
SKOJIOTMM M MEJWIIMHE, NMPOBOAMMON Ha 0Oaze
IIKOJBHBIX HAyYHBIX OOLIECTB M IMyOJIMYHO
MIPEACTABIATh IOJYYEHHBIE pe3yJbTaTbl Ha
YUEHHUYECKUX KOH(PEPEHIUIX Pa3HOTO YPOBHS

OK 07. CopeiicTtBoBaTh

B o06nacTH 3K0J10r14eCKOro BOCIIUTAHMS

NP6 02 BsBiagerp cHUCTEMOM 3HAHUK 00
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COXPaHEHHIO
OKpY Karoleun Cpebl,
pecypcocOepereHuIo,
NPUMEHSTh 3HAHUSA 00
W3MCHECHUU KJIMMaTa,
MPUHIUIBL  OEPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO ACHCTBOBATH
B Ype3BbIYAHBIX
CUTYyaIHsIX

JIP 28 chopMupOBaHHOCTh KOJIOTMYECKON KYJIBTYpHI, TOHUMaHHE
BIUSHUS  COLMAIIBHO-DKOHOMMYECKHX IIPOLECCOB HAa COCTOSIHHE
MIPUPOHOMN U COIMATIBLHOM Cpeibl, OCO3HAHUE II100aTBHOTO XapaKTepa
9KOJIOTMYECKUX MPOoOIIeMm;

JIP 29 1ulaHupoBaHME M OCYIIECTBIEHHUE ICHCTBUM B OKpY’KaOLIEH
cpejlie Ha OCHOBE 3HAHMSI LI yCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENpUATHE ICHCTBHUM, NPUHOCAIIMX BpPEI OKpYXKaroUleH
cpene;

JIP 30 ymeHue nporHo3upoBaTh HEOJIATONPHUITHBIE IKOJOTUYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX AEUCTBUN, IPEJOTBpAIIATh UX;

JIP 31 pacmmpeHre onbiTa  JEATEIbHOCTH  IKOJOTHYECKOM
HaIlpaBJIEHHOCTH;
JIP 32 oBiaseHue HaBbIKAMU Y4Y€OHO -HCCIIEIOBATEIHCKOM,

HpOCKTHOﬁ n COHHaHBHOﬁ ACATCIIBHOCTH

OCHOBHBIX METOJax
HCIIOJIB3YCMbIX B

HUCCICOOBAHUAX KHBBIX 00BEKTOB M 3KOCHUCTEM

HAay4YHOTr'O II03HaHUA,

OHMOJIOTHYECKUX

(onucanue,
HaOMoIeHnH); crioco0aMu BBISIBJICHHS M OLIEHKH
AHTPOIIOTCHHBIX U3MEHEHUI B IPUPOJIE;

IIP6 02 yMeTh BBISBIATH OTJIUYUTEIIbHBIC
MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIe TPUOOB,

HU3MCPCHHUC, IMPOBECACHUC

pacTeHui,
MPHUCTIOCOOJICHHOCTh BUAOB K cpelie OOWTaHus,
a0MOTUYECKNX M OHOTHYECKUX KOMIIOHEHTOB
9KOCHCTEM, OpraHu3MOB B
COOOIIeCTBaX, AHTPOTIOTCHHBIX HW3MEHECHUU B

JKHUBOTHBIX n YCIO0BCKaA,

B3aHMOCBS3EN

9KOCHCTEMAaX CBOCH MECTHOCTH,

ITP6 03 yMmeTp BBIAENATH CYLIECTBEHHBIE
IPU3HAKU OMOJIOTMYECKHUX IPOLECCOB: OOMEHa

BelIeCTB  (MeTabonu3M), HHPOpPMAIMH U
MIPEeBPAICHUS SHEPTHH, OpOKeHUS,
aBTOTPOPHOTO U  TeTepoTpPOHOr0  THUIIOB

nuTaHus, GOTOCHHTE3a M XEMOCHUHTE3a, MUTO3a,
Meno3a, ramMeToreHesa, sMOpHOreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHUS,
UHAVBUAYAIBHOIO pa3BUTHSA Ooprasusma
(oHTOTEHE3A), B3aUMOJICHCTBUSA T'CHOB,
rereposuca; JeHCTBUI MCKYCCTBEHHOTO 0TOOpA,
CTaOMIIN3UPYIOLIETO, JOBUKYLIETO u
pa3pbIBAIOILETO €CTECTBEHHOT'O otbopa;
aJJIONIATPUIECKOTO U CUMIIATPUYECKOTO
BUZ000pa30BaHUs; BIUSHHUA JBWXKYIIMX CHII
HBOJIIOLIAN Ha  TreHoQoH] HOIYJISLNH;
NpUCIOCOOJICHHOCTH  OpPraHu3MOB K cpejie
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obuTaHus, YepeJOBaHMs HaIpaBJICHUI
SBOJIIOLIMK; KPYTrOBOPOTa BEIIECTB U IOTOKA
SHEPrUM B IKOCUCTEMAX

IIK 1.1 OcyuecTBusTh
TEKYIIUI KOHTPOJIb
BETEPUHAPHO-
CaHUTApPHOTO U
300TUTMEHUYECKOTO
COCTOSIHMSI [IOMEILIEHUN
COJIEpKaHuUs )KUBOTHBIX U
MITUILI, KOPMOB, MACTOUIIT U
BOJIOIIOEB.

[IK 1.2. OcyiiecTBasATh
BETEPUHAPHO-CAaHUTAPHBIN
KOHTPOJIb MPOIECCOB
MIPOU3BOJICTBA MPOTYKIIMH
’KMBOTHOBOJCTBA

JIP 04 CdhopMUpOBaHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOLIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JAMANOre KyJbTyp, a TaKkKe pa3Iu4yHbIX (GOopM
OOLIECTBEHHOI'O  CO3HAHMS,  OCO3HAaHWE  CBOEr0  MecTa B
nojukyiasTypaom  mupe. JIP 05 CdopmMupoBaHHOCTH  OCHOB
caMOpa3BUTHS M  CAaMOBOCIUTaHUSI B COOTBETCTBHUH  C
O0IIIeYeNIOBEYECKUMH  LIEHHOCTSIMM M HMJIeAJlaMU  TPAXKJAaHCKOTO
0o0IIecTBa; TOTOBHOCTE M CIOCOOHOCTHL K  CaMOCTOSITEJILHOM,
TBOPUYECKON U OTBETCTBEHHOM AESTEIbHOCTH.

MP 01 yMeHue CaMOCTOSTEIIBHO
(dbopMyUpoBaTh U aKTyaJIU3UPOBaATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP 03 onipenensath Leau AesITEIbHOCTH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH UX
JOCTUKEHHUS,

Brnanenue HaBbIKaMM MO3HABATENbHOM, yueOHO-

HCCIIEOBATEILCKOU u MPOEKTHOMN
NEeITEIbHOCTH, HaBBIKAMH paspelieHus
mpoOjeM; CHOCOOHOCTh W TOTOBHOCTH K

CaMOCTOATCIIBHOMY IIOUCKY MCTOHNOB PCIICHUA
MPAKTUYCCKUX 3aJad, IPUMCHCHHUIO Pa3JINYHBIX
METOJ0B ITIO3HAHU.

IIK 1.4. Oprann3oBbIBaTh
paboThl IO BETEpUHAPHO-
CaHUTaPHBIM
HCCIIEIOBaHUSIM
MPOAYKLUUHU KUBOTHOTO H
PacTUTENIBHOTO
IIPOUCXOXKACHUS

JIP 09 T'0TOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE
caMo00pa30BaHUI0, HAa TPOTSHKCHWW BCEH KHU3HH, CO3HATEIBHOE
OTHOIIICHHE K HENPEphIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIEIIHOM
po¢eCCHOHATBHON U 00IIECTBEHHOM JIEATETLHOCTH.

JIP 13 Oco3nannblii BbIOOp Oyaymied mpodeccud U BO3MOXKHOCTEH
peanmu3anii  COOCTBEHHBIX JKHU3HCHHBIX IUIAHOB; OTHOIICHHE K
npoeCCUOHATBHON JIeSTENPHOCTH KaK BO3MOXHOCTH y4yacTHUsi B
peuIeHU JIMYHBIX, OO0IIECTBEHHBIX, rOCYAapCTBEHHBIX,
00IIEeHAIIMOHAIBHBIX TTPOOJIEM.

MP 08 BrnaneHue SI3bIKOBBIMH CpPEICTBAMHU —
YMEHHE SICHO, JJOTHYHO W TOYHO H3JIaraTh CBOIO
TOYKY 3pEHMS, HCIOJIb30BATh  AJICKBaTHBIE
SI3BIKOBBIE CPEJICTBA.

MP 09 BinaageHue HaBBIKAaMH ITO3HaBaTEJILHOM
pedrekcu Kak OCO3HAHUSA COBEPIIAEMBIX
JNEUCTBUHA W MBICIUTEIBHBIX MPOLECCOB, HX
pe3yJIbTaTOB MU OCHOBAHW, TPaHHI] CBOETO
3HAHUS W HE3HAHUSA, HOBBIX ITO3HABATEIbHBIX
3a7a4 ¥ CPEJICTB UX JOCTH)KCHUS.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIMHBI

2.1. O0bem yueOHOM AUCHHUIIMHBI H BUABI Y4eOHOH padoThl

Bup yyeOHoM padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI AUCHHUILTHHBI

132

B T.4.

OcHoBHOE coaep:xaHHne

120

BT. 4.:

TCOPCTUYICCKOC O6y‘{€HI/IC

40

IMPAKTHYCCKUEC 3aHATUA

40

nabopaTOpHBIC 3aHATHUS

40

KOHTPOJIbHBIE paOOThI

WHJVABUAYAJIbHBIN TPOEKT

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHHUE
(conepxkaHue NPUKJIIATHOTO MOIYJISA)

TEOpEeTUYECKOe 00yUeHUe

IMPAKTHUYCCKHUC 3aHATHA

nabopaTOpHBIC 3aHATHS

KOHTPOJIbHBIC pa6OTBI

CamocrosiTeibHast padoTa

IIpome:xyTouHas arrecrauus (3x3amen )
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2.2. TemaTuveckuii mJiaH u coaep:xkanue yueonou gucuunianubl « bBUOJIOT U

HaunmeHoBaHnue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOE H PO¢eCCHOHATBHO OPMEHTHPOBAaHHOE), O0bem | Dopmupyemsbie
pa3iesioB M TeM JIa00paTOpPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acoB | KOMIIeTEHUMH
1 2 3 4
OcHoBHoOe coJiep:kaHue
Pasnea 1. buosorns kak Hayka 2
Tema 1.1. | Conep:kaHue y4eOHOI0 MaTepHuaJia 2
buonorus B | buonorust — Hayka o xuBoW mpupoge. CBsizu OHOJOrMU C OOLIECTBEHHBIMH, TEXHHYECKUMH H
CHUCTEME HayK JIPYTUMHU €CTECTBEHHBIMU HayKaMu, ¢uiocoduer, penurueid, STUKON, 3CTEeTUKOW U TipaBoM. Poib OK-02
Oouosiornu B (OPMHPOBAHUU COBPEMEHHOH Hay4YHOH KapTHHBI MHpa. Cuctema OHMOIOTHYECKUX
HayK. MeTro/bl O3HAHUS JKUBOW NpUpOAb! (HAOIIOAEHUE, SKCIEPUMEHT, OIMCAHUE, U3MEPEHue,
KJaccu(uKalus, MOICJIMPOBAHUE, CTATUCTHYECKAsi 00padOTKa JaHHBIX)
Pa3znea 2. 7KuBble cucTeMbl U MX OPraHU3alMs 4
Tema 2.1. | ConepxaHue y4eOHOI0 MaTepuaJia 2
OO6was Xusble cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosoruu. OTIMYMe JKUBBIX CUCTEM OT
XapaKTEpUCTHKA | HeOpraHmyeckou mpupoasl. CBOHCTBa GMOCUCTEM U UX pa3HOOOpasue.
KU3HU VYpoBHM OpraHu3alMu OUOCUCTEM: MOJIEKYJIIPHO-T€HETUYECKHH, KIETOYHBIM, OpraHU3MEHHBIH, OK-02
MOMYJIAIHOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOreoeHOTHUYECKUI ), OrochepHbIi
JlabopaTopHblie padoThI: 2
No 1 Paznoobpazue 6rocuctemM. YpOBHHM OpraHu3aIluiid OMOCUCTEM: MOJICKYJIIPHO-TEHETUYECKHUH,
OpPraHOMJIHO-KJIETOYHBIM, OPraHU3MEHHBIN, MOMYJISIIIUIOHHO-BHI0BOM, 3KOCUCTEMHBII
(OmoreoneHOTHYECKUH ), OMOCEPHBII.
Pasnen 3 XumMuueckuii coCTaB M CTPOeHHE KJIETKHU 16
Tema 3.1. Coaep:xaHue yueOHOro MaTepuaJia 2
XUMHUYECKUI XHUMHUYECKUHN COCTAB KJIETKU. XUMHUYECKUE JIEMEHTHI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Boja n OK-01
COCTaB KIIETKH. | MUHEpaJibHble BemlecTBa. DyHKIMKM BOABI M MHUHEpalbHBIX BellecTB B kieTke. [lomnepkanue OK-02
Bona O0CMOTHYECKOro OanaHca OK-04
1 MHUHCPAJIBHBIC | [IpakTHYeCKOe 3aHATHE 2 OK-07
BCIIICCTBA Ne 1 «buonorudeckas posib MHHEPAIbHBIX BEILECTB B OOECIECYEHUU KHU3HEAEATEILHOCTU
OpPraHU3MOB, IPOSIBJICHUS AUCOaTIaHCa MUHEPAIBHBIX 3JIEMEHTOBY
Tema 3.2. Coaep:xaHue yueOHOro MaTepuaJia 2
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buonornuecku
BayKHEIC
XUMHYECKHE
COCIUHECHHUS

benku. CoctaB u crpoeHue OeiaKoB. AMHUHOKHCIOTHI — MOHOMEpHl OenkoB. He3ameHnumble u
3aMEHUMBbIC aMHUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OCITKOBON MOJIEKYIIBI
(mepBUYHAas, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUUECKUE CBOICTBA OEIIKOB.
buonornueckue GpyHKIINNU OEITKOB.

depMmeHThI — Ononoruueckre katanuzaTopsl. CTpoeHue GpepMeHTa: akTUBHBIN IIEHTp, CyOcTpaTHas
cnenuduuHoctb. Kodepmentsl. Butamunbl. Otinuuss (epMEHTOB OT HEOPraHUYECKUX
KaTaJn3aTopoB. YTJIEBOJABI: MOHOCaxapuibl (TJIOK03a, pubo3a M Ae30KcHpu003a), aucaxapuibl
(caxaposa, nakTo3a) M TMoiMcaxapuisl (Kpaxmal, TJUKOTeH, Leiioiao3a). buonorunueckue
¢byHkuuu yrineBonoB. Jlumuabl: Tpurimuepuasl, Gocdonunuas, crepounsl. I uapoduiabHO-
runpodobHbie cBoiicTBa. buonornueckue pynkuuu naununoB. CpaBHEHHE YTIEBOJIOB, OEIKOB U
JUIMHO0B KaK HCTOYHUKOB YHEPTHUU.

Hyxneunosbie kucnorsl: JJHKu PHK. Hykneotuabr — MOHOMEPBI HYKIE€MHOBBIX KUCJIOT. CTpOoeHUE
u ¢pynkuuu JJHK. Ctpoenue u pynkmuu PHK. AT®: crpoenue u GyHKImuu

IIpakTHyeckoe 3aHATHE:

No 2 «Ponp OenkoB, yriieBOJOB M JKHPOB B OpPraHM3ME YeIOBEeKa. BUTamMuHBI M OMOJIOTHYECKH
aKTUBHbIE N0OAaBKM, MX 3HAYCHHE B KU3HU OpPraHM3Ma ueloBeka. [ WImo- ¥ aBUTaMHUHO3bI, UX
MIOCJICACTBHSI»

JlabopaTopHble padoThbI:

Ne 2 «Onpepnenenue ButamuHa C B IPOAyKTax MUTAHUS

Tema 3.3.
CtpyKTypHO-
(byHKIMOHATBFHA
s OpraHu3aius
KJIETOK

Coaep:xanue yueOHOro MaTepuaJia

IMutonorus — Hayka o kierke. Kilerounast Teopusi — npumep B3aMMOAEUCTBUS UaeH U (AKTOB B
HAy4HOM I103HAaHUU. METO/1bl U3yUeHUs KIETKH.

Knerka kak wnenoctHass xuBass cuctema. OOmMe NpU3HAKM KIIETOK: 3aMKHyTas HapysKHas
MemOpana, monekyisl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a OeJka.

Tuner  kmeTok:  JykapuoTuyeckas M Npokapuotuueckas.  OcCOOEHHOCTH  CTpPOEHMS
IpokapuoTHyeckoil kierku. Knerounas crenka Oakrepuil. CTpoeHUE 3yKapHOTUYECKOW KIIETKH.
OCHOBHBIE OTJIMYMS PACTUTENILHOM, )KUBOTHOM M TpuOHON KieTKHU. [IoBepXHOCTHBIE CTPYKTYpBI
KJIETOK— KJIETOYHAs CTeHKA, TNIMKOKAIUKC, UX QyHKuuu. [lma3zmaTrnueckas MmemOpaHa, ee CBOWCTBA
1 QyHKIIH.

[Muromnazma u ee opranouabl. OxHoMeMOpanHbie opraHouabl kiuetku: DIIC, anmmapat ['omsmkwy,
mn30coMbl. [lomyaBTOHOMHBIE OpraHOMIBI KIETKHA: MUTOXOHIpHH, IacTuiel. ITpoucxoxneHnne
MUTOXOH/APUA M TutacTuA. Buasl mmactun. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI,
KJIETOYHBIA LEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMKM OpraHOUJO0B KJIETKH. BKiroueHus.
Anpo — perynaropHblii LeHTp kieTku. CTpoeHue djpa: sjaepHas o00JI0uKa, KapuoIIa3Ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIIOPT BEHIECTB B KJIETKE
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JlabopaTopHblie padoThl

Ne 3 «M3ydeHue CTpoeHUs KJIETOK PAacTeHUH, JKMBOTHBIX M OakTepuil IMOJ, MMKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u X OMHCAHUEY.
Ne 4 «HabmoaeHue nina3Momu3a 1 Jemia3MoiIn3a B paCTUTENIbHBIX KIETKaX)»

Pazgen 4. JKuzHenesaTeJbLHOCTL KJIETKH

12

Tema 4.1.
OOMeH BelecTB
U TIpeBpaIiCHNE
SHEPrUU

B KJIETKE

Coaep:xxaHue y4eOHOro MaTepuaJia

OOmeH BemiecTB, WM MeTabonu3M. AccuMWwIALUs (IUTACTUYECKUH OOMEH) U JIUCCUMMIISAIIMS
(oHepreruyeckuii 0OOMEH) — JIBE€ CTOPOHBI €IMHOrO Mmpolecca Mmerabonu3ma. Poib 3akoHOB
COXpaHEHMs BeIleCTBA M OHHEPrMM B MOHUMAHMM MeTabonu3ma. Tumbl OOMEHa BEIIECTB:
aBTOTPO(HBIN U rerepoTpodHbIil. Posib pepMeHTOB B 0OMEHE BELIECTB U IPEBPALLICHUH SHEPTUHU B
KIIETKE.

®orocunres. CBetoBas U TeMHOBas (a3bl porocuHTe3a. Peakiuu gorocunresa. DPPEeKTUBHOCTD
¢orocunTe3a. 3HaueHue (QOTOCHMHTE3a Ul JKM3HM Ha 3emue. BiusHue yciaoBuil cpeabl Ha
(oTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUNH. XEMOCHUHTES.
XeMocuHTe3upyomue 0akTepuu. 3HaueHHe XeMOCHHTE3a IS )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KieTKe. PaciierieHue BelecTB, BbLIEJICHHE U aKKyMYJIHpPOBaHHE
SHEPrUM B KIETKE. OTambl »Heprerudyeckoro oodmena. Inmukonu3. bpokenue u ero BHIbL.
Kucnoponnoe okucinenue, Wik KieTouHoe JpixaHue. OKucauTenbHOE (ochOopHInpoBaHUE.
D} hEeKTUBHOCTh SFHEPIETHICCKOTO 0OMEHA

JlaGopaTopHbie padoThI:

Ne 5 «Karanutmueckass akTUBHOCTh (DEPMEHTOB B JKHMBBIX TKaHAX (Ha MpPUMEPE aMUIa3bl WA
KaTaJia3bl)»

Tema 4.2.
buocunres
OeJka

Coaep:xanue yueOHOro MaTepuaJia

Peaknun matpuunoro cunrtesa. ['enerndeckas mHdopmanus u JIHK. Peanusamnmst renernyeckoin
uHpOpMaIUU B KJIeTKe. [ eHeTnyeckuil KoJ U ero cBOMCTBa. TpaHCKpUTIIMS — MATPUUHBIA CHHTE3
PHK. Tpancnsauus — 6mocunTte3 Oenka. Dtamnbl TpaHcasnuu. KoaupoBanue aMUHOKHCIOT. Poib
pubocom B OMocuHTE3E Oenka

IIpakTHyeckKoe 3aHATHE:

No 3 «Pemenue 3a1a4 Ha ONpeEIeHUE MOCIE0BATEIbHOCTH HYKJICOTHIOBY»

Tewma 4.3.
Bupycsl

Conepxanue y4e0HOro MaTepuajia

Hexnerounsle (opMmbl xu3Hu — BHUpychl. Mcropusi otkpeitust BupycoB (. WM. VBaHOBCKMIA).
OcoOeHHOCTH CTpOEHHsS] U KU3HEHHOro IuKiIa BHUpycoB. bakrtepumodaru. bonesnu pacrenuid,
KMBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc mmmyHnonedunmra gyenoeka (BUY) —
Bo30ynutens CIIM/Ia. [Ipodunaktuka pacnpocTpaHeHHsI BUPYCHBIX 3a001€BaHMMA

OK-01,
OK-02,
OK-04,
OK-07
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KonTtpoabnas padora Ne 1 «MonekyaspHblii ypOBEHb OPraHU3aLUU )KUBOTO»

Paszpnen S. PasMHoKeHHe 1 HHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB 16
Tema 5.1. Coaeprxanue y4eOHOro MaTepuaJia 2
Ku3HeHHBIN KneTouHslif MK, WK KU3HEHHBIH LUK KIeTku. MHTepdasza u muto3. IIpoueccs, mpoTekaromme
LUK KJIETKU B wuHTepdaze. Pemnukauusa — peakuus wmatpuyHoro cunresa J[HK. Crpoenue xpomocom.
XpoMOCOMHBII HabOp — KapuoTum. JIMIUIOMIHBIA W TalJIOWIHBIE XPOMOCOMHBIE HAaOOPBI.
Xpomatusl. Lluronornyeckre OCHOBBI PA3MHOXKEHUS U MHIUBULYaJIbHOIO Pa3BUTHS OPraHU3MOB.
Henenue xierkn — muro3. Craaum murosa. [lpouecchl, Npoucxoasiiue Ha pasHbIX CTAIUAX
MuTO3a. buonornueckuii cMmpica Muto3a. Ilporpammupyemast rudenb KJISTKH - allonTo3
JlabopaTopHblie padoThbI: 2
No 6 «HaGmronenne MuTo3a B KJIIETKaX KOPEITKa JTyKa
Tema 5.2. Coaep:xanue yueOHOro MaTepuaJia 2
Dopmbl @®opMbl pa3MHOXKEHHMsI OpPraHM3MOB: Oecriosioe U MojioBoe. Buibel Gecrnonoro pa3MHOXKEHHS:
Pa3MHOXKEHUs JIeJICHUE HAaJBOE€ M IIOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE
OpPraHu3MOB pa3MHOkeHHe. MIcKycCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUYEHUE [ CEJIEKLINU.
[TonoBoe pasMHOXkeHHE, €ro oTiauumMs OT Oecmosioro. Meiio3. Cramum wmeiiosa. Ilpomeccsl,
IIpoucxojsiue Ha craauax Menos3a. IloBeneHne xpomocoMm B Melose. KpoccuHrosep.
buonoruueckuii cMmbici M 3HaueHHe Melo3a. ['amerorenes — mpoiecc 00pa3oBaHUS IMOJIOBBIX
KJIETOK Y JKMBOTHBIX. IlojiOBBIE Kene3bl: CeMEHHUKH U sMyHMKU. OOpa3oBaHue W pa3BUTHE
TIOJIOBBIX KJIETOK — IFaMeT (CIepMaTo30M/1, IHIEKIIeTKa) — cliepMarorenes u ooreHe3. OcobeHHOCTH
CTpOEHMSI SIMLIEKJIETOK U criepMaTo3ouoB. Omnogorsopenue. IlapreHorenes
JlabopaTopHbie padoThl: 2
Ne 7 «Metios. 'ameTtorenes. CTpoeHHUE MOJIOBBIX KIETOK
Tema 5.3. Coaep:xaHue yueOHOro MaTepuaJia 2
WupuBuayansHo | MHnuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHaNbHOE pas3BHTHE (IMOpHOTreHe3). DTarbl
e pasBHUTHE | HSMOPUOHAILHOTO Pa3BUTHUS Y MO3BOHOUYHBIX JKUBOTHBIX: JPOOJIEHUE, TacTPyJIslus, OpraHOTEHES.
OpraHU3MOB [ToctamMOpuoHanbHOE pa3BuTHE. THUMBI MOCTAIMOPHOHAIBHOIO pa3BUTHA: MPSAMOE, HE MPAMOE
(mmunHOYHOE). BnmsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3HIBATH
BpPOKJEHHbIE ypojicTBa. PocT u pazButue pacteHnil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE
CEeMEHH, CTAAUU PAa3BUTHUS
IIpakTyeckune padoThI: 2

Ne 4 «Oco0eHHOCTH OHTOI€HE3a PACTUTENIBHBIX OPraHU3MOB, BBIPAILIMBAEMBIX C IPUMEHEHHEM
THJIPOIIOHHBIX CHCTEM»

OK-01, OK-02,
OK-04, OK-07
IIK 1.1.;
IIK 1.2.;
MK 1.4.;
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JlabopaTopHble padoThI:

Ne 8 «OcobGeHHOCTH OHTOTeHe3a pa3HbIX OpraHu3MoB. OCHOBHBIE CTAIMHU SMOPHOHAIBEHOTO
pazButHsl. OpraHoreHes»

Ne 9 «BpisiBIeHHE M OnMCaHKME IPU3HAKOB CXOJICTBA 3apOABIIIEH YEIOBEKA U IPYTUX
ITO3BOHOYHBIX KaK JOKAa3aTeIbCTBO MX HBOJIOLIMOHHOIO POJICTBA»

Paznen 6. HacsieicTBEHHOCTH M1 M3BMEHYNBOCTH OPraHU3MOB

18

Tema 6.1.
3aKOHOMEPHOCT
U HacJel0BaHus

Conep:kaHue y4eOHOIro MaTepuaJia

[Ipenmer u 3anaun reHeTUKHU. Posib UTOIOTMU U SMOPUOJIOTHH B CTAHOBJIEHUH T'€HETUKU. Biaz
poccuiickMXx M 3apyOeXHBIX y4Y€HBIX B  pa3BUTHE TIEHETUKU. MeToabpl T'€HETUKU
(TuOpUI0IOTHUECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKH ). OcHoBHbIE
IeHEeTUYECKUe MOHATHA. | 'eHeTHyeckast CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPELIMBAHUM.
3aKOHOMEPHOCTH HAaCJEI0BaHUS INPU3HAKOB, ycTaHoBiIeHHble I'. Mennenem. MonoruOpuaHoe
CKpelIMBaHKue. 3aKOH eAMHO00pa3usi ruOpuaoB MepBoro nokosieHus. [IpaBuino noMUHHMpOBaHUS.
3aKoH pacuIelyIeHUs IpU3HaKoB. I unoresa unctorsl ramer. [loHOE U HEMOIHOE JOMUHUPOBAHUE.
JurnOpuHoe ckpeluBaHie. 3aKOH HE3aBUCUMOI'0 Haclel0BaHUs Npu3HaKkoB. [{utorenernueckue
OCHOBBI JUTHOPHIHOTO CKpeIIMBaHHWA. AHamu3upylomee ckpemBanue. lcmonb3oBanue
aHAJM3UPYIOIIEr0 CKPELIMBAHUS AJIsl OLIPEeNIEHHs] TEHOTHIIa OCOOH.

HpaKanecmle 3AHATUSA

Ne 5 Pemienuie 3aa4 Ha omnpeieJieHue BEPOSITHOCTY BOSHUKHOBEHUSI HACIIEICTBEHHBIX MPU3HAKOB
Mpd  MOHO-, JH-, TOJUTHOPUIHOM ¥  AHAIMZUPYIOIIEM CKPEIIMBAHUH, COCTaBJICHUE
TEHOTUIIMYECKUX CXEM CKPELIUBAHUSA

Tema 6.2.
CuermienHoe
HacJIeI0BaHUeE
MIPU3HAKOB

Conep:xxanue yueOHOro MaTepuaJia

CuerieHHOe HaclefoBaHue Tpus3HakoB. Padora T. Moprana mo CIemIeHHOMY HaclleJJOBaHHIO
reHoB. Hapymienwe crenneHuss TEeHOB B Pe3yJIbTaTe KPOCCHHTOBEpa. XPOMOCOMHAsi TEOpHs
HacIeACTBEHHOCTH. |'eHeTnueckue kapThl. ['eHeTnka mona. XpoOMOCOMHOE ONpe/eJIEHUE I0JIa.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblE H TeTepOraMeTHhIE OpPTaHU3MBI.
HacnenoBanue npu3HaKkoB, CUEIUICHHBIX C MOJIOM

IIpakTnyeckue 3aHATHS

Ne 6 Pemrenue 3a/la4 Ha OIIPCACIICHUC BEPOATHOCTH BOZHUKHOBCHUA HACICACTBCHHBIX IIPU3HAKOB
IpU COCTIVICHHOM HACJICAOBAHUH, COCTABJICHNEC M'CHOTHITNYCCKUX CXEM CKPCIIMBAHUA

Tewma 6.3.
3aKOHOMEPHOCT
Y U3MEHYUBOCTH

Conep:kanue y4eOHOIro MaTepuaJia

N3meHunBOCTh. Buapl M3MEHYMBOCTH: HEHACIIEACTBEHHAass W HacJeICTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTU. XapaKTepUCTHKa MOJU(PHUKAIMOHHON  M3MEHYMBOCTH.
BapuauvoHHBIN psn M BapuanuoHHas kpusas. Hopma peakumu npusHaka. KoiamdecTBeHHbIE U

OK-01, OK-02,
OK-04, OK-07
IIK 1.1.;
K 1.2.;
I[IK14,;
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KaueCTBEHHbIC TPU3HAKU U MX HOpMa peakiuu. CBolicTBa MOAU(MUKANMMOHHOW H3MEHYHBOCTH.
HacnencrBennas, Wi reHOTUIIHYECKAs M3MEHUMBOCTE. KoMOMHATHBHAS M3MEHUYMBOCTE. Melio3 u
MOJIOBOM TIPOIECC — OCHOBa KOMOWMHATUBHON W3MEHUYMBOCTH. MyTallMOHHAs HW3MEHYHBOCTb.
Knaccudukanust MyTaruii: TeHHbIC, XPOMOCOMHBIE, TeHOMHBIE. HacToTa W NMPUYUHBI MYTAaIlUH.
MyrarenHsie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBEHHOW N3MEHUYUBOCTH

H. 1. BaBunosa

JlaGopaTopHbie padoThI:

Ne 10 Ananu3 ¢GeHOTHNMHUYECKON HM3MEHUYMBOCTH: MOCTPOCHHE BAapPUAIIMOHHOTO psaa
BapUAIIMOHHON KPUBOU

Tema 6.4.
T'enetuka
yeJIoBEKa

Conep:kaHue y4eOHOIro MaTepuaJia

I'enernka wuenoseka. Kapuotun denoBeka. (OcHOBHbIE
IeHEAJOrNYecKuii,  OJM3HELOBBbIH, LUTOrEHETUYECKUH, OHMOXMMHYECKHH,  MOJIEKYJISpHO-
reHetuueckuii. COBpPEMEHHOE ONpeAelIeHHE TEHOTHIA: IOJHONCHOMHOE CEKBEHHMPOBAHUE,
IeHOTUIIMPOBaHKe, B TOM uucie ¢ nomomipto III[P-ananu3a. HacneactBeHHble 3aboseBaHus
YeJI0BeKa: TeHHble 00JIe3HH, O0JIE3HU C HACIEICTBEHHOI IPeIpacnoI0KeHHOCTBI0, XPOMOCOMHBIE
Oone3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpMHLIMIBI 310pOBOrO
o0pa3za KHW3HM, AWATHOCTUKH, TMPO(PUIAKTHKH U JIEYCHUS TEHETHYeCKHX Ooisiesneil. Menuko-
IFEHETHYECKOE KOHCYJIBTUPOBAHNE. 3HAYECHUE MEJUIIMHCKON F€HETUKH B NPEJOTBPAILECHAN

U JICYEHUH I€HETUYECKUX 3a00JI€BaHUI UyeloBeKa

METOJblI I'CHCTHKHM  YCJIOBCKaA:

IIpakTnyeckune 3aHATHS

Ne 8 «CocraBieHue 1 aHaIu3 POAOCIOBHBIX YCJIOBCKA»

Kontpoubnas padora Ne2 «HaciieicTBEHHOCTh M MN3MEHYMBOCTh OPIAHU3MOBY

Pazgen 7. JBoJIIOMOHHAA 0MOJIOTUSA

12

Tema 7.1.
OBOIIOIMOHHAS
Teopust

U ee MeCTo B
ouoaoruu

Conep:kanue y4e0HOIro MaTepuaJia

[Ipeanochiiki BO3HUKHOBEHUSI IBOJIIOIMOHHOW TEOPUU. DBOJIOLMOHHASA TEOpUs U €€ MECTO B
Oouonoruu. BrnusHHe SBONIOIMOHHON TEOpPHUM HA pa3BUTHE OHOJIOTMM W JPYTHX Hayk.
CupnerenbcTtBa 3Boitouuu. [lajgeoHTomornyeckue: MOCiIe0BATEIbHOCTD IOSBIEHUS BHJIOB B
MAJI€OHTOJIOTUYECKOM JIETOMUCH, epexoanbie popMbl. broreorpaduueckue: cXoaCTBO U pa3nuyune
dayH u Qrmop MaTepuKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXOJCTBA M Pa3IH4IUs dMOPHOHOB
pa3HbIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHBIE,
pYOMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OMMYECKUX TyTe Yy BCEX JKHUBBIX OpPraHU3MOB.
OpomtormonHas Teopust Y. JlapBuna. [Ipeanoceliky BO3HUMKHOBEHHUS AapBHHH3MA. JIBUOKyIliue
CHWJIBI HBOJIIONIMH BUAOB 10 J{apBuHY (M30BITOUHOE Pa3MHOMXKEHUE MTPU OTPAHUUYEHHOCTH PECYPCOB,
HeomnpeAenéHHas N3MEHIHBOCTh, 00ph0a 3a CyIIECTBOBAHHUE, €CTECTBEHHBINH 0TOOD)

OK-01, OK-02,
OK-04, OK-07
IIK 1.1.;
K 1.2.;
I[IK14,;
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JlabopaTopHble paGoThI: 2
Ne 11 «IIpucnocobnenne opraHu3MOB K pa3HbIM cpeiaM oOuTaHusl (BOAHON, HA3EMHO-BO3AYIIHOM,
MIOYBEHHOMN )»
Tema 7.2. Conep:xanue y4eOHOro MaTepuaJia 2
Muxpossomon | Cunterndeckas teopus 3Bomonuu (CTD) m €€ OCHOBHBIC MMOJOXKCHHS. MHKPOIBOJIOIIHS.
A [Momynsanus Kak eIWHUIIA BHIA W IBOJIONUH. J[Brokymme cuibl ((pakTOpbI)IBOIIOLUU BUIOB B
npupojae. MyTallMOHHBIM TpoliecC U KOMOMHATUBHAS W3MEHUYMBOCTH. [lomynsiiiMOHHBIE BOJIHBI U
npeiid renos. M3omsanus u murpanusi. EctecTBeHHBINH 0TOOP — HAIPABIISIIOIUIN (PaKTOP IBOIOLUH.
®opMbl ecTecTBEeHHOTO 0TOOpa. IlpucrnocoOieHHOCTh OpraHUu3MOB KaK Pe3yJbTaT 3BOJIOIUH.
[Ipumepsr mpucnocoOneHuii y opranusMoB. Apomopdo3sl W uAMOAganTauuu. Bun u
BugooOpazopanue. Kpurepun Buna. OcHoBHbIE (opMbl BHA000pa3oBaHUs: reorpaduyueckoe,
9KOJIOTHYECKOE
I[IpakTHYecKkoe 3aHsATHE: 2
No 9 «JIBKyIIHME CHIIBI DBOJIIOITI
Tema 7.3. Coaep:xaHue y4eOHOro MaTepuaJia 2
Makpossomon | Makpospomouus.  @DopMbl  3BomoUMU:  (uUIEeTHYECKas, JAMBEPreHTHAas, KOHBEpPreHTHasd,
s napajuiesnpHasi. HeoOpaTuMocTh 3BOJIIOLHMH
IIpakTHyeckoe 3aHATHE: 2
Ne 10 «CpaBHHUTENIbHASI XapaKTEPUCTHUKA MUKPO- U MAKPOIBOJIFOLIMK
Pasnen 8. Bo3HMKHOBeHMe ¥ pa3sBUTHE KU3HHM Ha 3eMule 12
Tema 8.1. Coaep:xxanue yueOHOro MaTepuaJia 2
3apoxzaeHue U | JloHay4HbIC IPEICTABICHHS O 3apOXKICHUH KU3HU. HayuHble THIIOTE3b BOSHUKHOBEHHUS J)KU3HU Ha
pasBuUTHE XKHU3HM | 3emiie: abMoreHe3 M MaHcrepMus. XUMUYecKas IBOJIONHS. AOHOTEHHBIN CHHTE3 OPraHUYECKHX
BEIIECTB H3HEOPTaHMYECKHX. OKCIEPUMEHTAIbHOE MOJTBEPKICHHE XHMHUYECKON HBOIIOLHUU.
Hauanpupie ortambl  Ouonoruyeckod oHBomtonuu. [umoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM M HUX DBOJIOUS.
DopMHUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.
PazButune xu3Hu Ha 3emiie 1o spaM u nepuojam. Karapxei. Apxelckas U MpOTEPO30MCKas dpHI. OK-01, OK-02,
[Taneo3olickasg 3pa M €€ Mepuojbl: KEMOPUNCKHUNA, OpPJOBUKCKUN, CUIIYpPUMCKHM, J1€BOHCKUH, OK-04, OK-07
KaMEHHOYTOJIbHBIN, IepMCKuil. Me3030lckas 3pa U €€ Mepruoibl: TPUACOBBIN, FOPCKUM, METOBOIA. MK 1.1;
KaitHo3oiickas »3pa W €€ Iepuoibl: IAJCOICHOBBIM, HEOICHOBBIM, AHTPOIIOIE€HOBBIN. MK 1.2.;
XapakTepucTUKa KIMMaTa U Fe0JOTHYECKUX MPOIIECCOB TIK 1.4.;
JlabopaTopHblie padoThbI: 4
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Ne 12 «AHanu3 1 oLieHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HI»

Ne 13 «KpaTkas uctopust pasBUTHs OpraHU4eCKOro MUpay»

Tewma 8.2. Coaep:xxanue yueOHOro MaTepuaJia

Cucrema Cucrema OpraHMYECKOro MHpa Kak OTpa)keHue 3BOJoLUU. OCHOBHbBIE CUCTEMAaTUYECKHE TPYIIIBI
OpPraHu4ecKoro | opraHu3mMoB. OCHOBHBIE 3Tallbl ABOJIOIMU PACTUTEIBHOIO M XHUBOTHOI'O MHUpa. ApoMop¢o3bl y
Mupa pacTeHuii u )kuBOTHBIX. [losBIIeHUE, pacBET ¥ BHIMUPAHKE I'PYII KUBBIX OPraHU3MOB

Tema 8.3. | Conep:xxaHue y4eOHOIro MaTepHaJia

ITponcxoxaeHn | DBOMOLMS YeloBeKa. AHTPOMOJIOTHs Kak Hayka. Pa3BHTHE TpeACTaBICHUN O TMPOHUCXOXKICHUH
€ 4YeloBeKa — | yesoBeka. MeToapl n3ydeHHsl aHTpororenesa. CXoAcTBa M pa3iMyus YeJOBEKAa U JKMBOTHBIX.
aHTPOIOreHE3. CucremaTuueckoe TMOJOXKEHHE 4YesioBeka. JIBwxkymme cuibl ((pakTopbl) aHTPOMNOreHe3a.
OcHOBHEIE HacnencrBenHnass W3MEHYMBOCTH U €CTECTBEHHBIH 0TOOp. OOmIeCTBEHHBIM 00pa3 KU3HH,
cTajuu U3rOTOBJICHUE OpYIUU TPy, MBIIIICHUE, pedb. OCHOBHBIE CTAUM U BETBH HBOJIIOLIUN YEIOBEKa!
SBOJIIOLUU aBCTpallonuTeKky, YenoBek ymenbldd, YenoBek MNpAMOXOIAIMM, YenoBEeK HeaHIEPTaIbCKUM,
YeJI0BEKa YenoBeK  pasyMHBIM  COBPEMEHHOrO Tuma. Haxonku HCKONaeMbIX  OCTaHKOB,

BpeMs
CYIIIECTBOBAHMSI, 00JIACTh PACIIPOCTPAaHEHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYIUSL.
YenoBeyeckne packl. OCHOBHBIC OOJNBIIME pachl: €BPONCOWAHAs (EBpa3HWiicKas), HETpo-
aBcTpajoujHas  (dKBaropuaibHas),  MOHTOJIOMAHAs  (a3uaTcKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTHU TPEICTABUTEIICH YEIIOBEUECKMX pac K YCIOBHSM CYIIECTBOBaHMS. EMUHCTBO
yenoBeuecknx pac. Kputnka pacusma

IIpakTnyeckue 3aHATHS

No 11 «IIpucroco6seHHOCTh YeIOBEKa K pa3HbIM YCIOBUSAM cpelbl. BiausHue reorpaduueckoi
cpeibl Ha MOP(HOJIOTHIO M (PH3UOTIOTHIO YETIOBEKA

Paznen 9. Opranu3mebl 1 OKpYy:KaoIas cpeaa

Tema 9.1.

\ Conep:kanue y4eOHOIro MaTepuaJia

OK-01, OK-02,
OK-04, OK-07
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OKoiorug  Kak

DKojorus Kak Hayka. 3aJaud U pas3feiibl 3KOJOrMu. MeTonbl 3KOJOTMYECKUX HCCIEI0BaHUIL.

IIK 1.1.;

Hayka. Cpenbl | DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO ueoBeka. Cpenbl OOMTaHHS OpPTraHU3MOB: BOJHAS, K 1.2.;
KU3HU. HA3eMHO-BO3/yIlIHAsl,  IOYBEHHAs,  BHYTPHOPraHU3MEHHAas.  ODKOJOTHYecKue  (PaKTOpHI. IIK 1.4.;
Oxonornueckue | Knaccudukanus skomorudeckux (paxkTopoB: aOMOTHUYECKHE, OMOTHYECKHE W aHTPOIOTCHHBIC.
bakTopsl JlelicTBUE SKOJIIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI
Abuotndeckue (GakToOpbl: CBET, TeMIlepaTypa, BiaxHocTh. Doronepuonusm. [IpucnocobneHus
OpPTraHU3MOB K JEHCTBHIO aOMOTHYECKUX (PaKTOPOB. bHOJIOrHUecKue puTMBI.
buotnueckue ¢akropsl. Buabl OHMOTHYECKMX B3aUMOJECHCTBUI: KOHKYPEHLHUS, XHIIHUYECTBO.
[MapasutusMm, MyTyaau3M, KOMMEHCAIM3M (KBapTHUPAHCTBO, HAXJIEOHHMYECTBO), aMEHCAIU3M,
HeHTpanu3M. 3HaueHUe OMOTHMYECKHX B3aUMOJCHCTBUI MAJisl CYIIECTBOBaHHUS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX
JlabopaTopHbie padoThI: 2
Ne 14 «CocraBneHue cxem nepeiadyu BeUEeCTB U SHEPTUU»
Tema 9.2. Conep:kanue y4eOHOro MaTepuaJia 2
OKOJIOTHYECKUE | DKOJOTHYECKHE XapaKTEePUCTUKH MOy siiui. OCHOBHBIC MOKA3aTeIH MOIMYJISIHN: YHCICHHOCTS,
XapaKTePUCTHKH | IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaLiUs. /J{uHAMUKa YUCIEHHOCTH MOIYJIALNUN
MONYJIALUA U €€ peryysinus
IIpakTHyeckoe 3aHsTHE 2
Ne 12 «IlopcyéT nIoTHOCTH MONYJISIUI pa3HbIX BUJIOB PACTEHUID)
Pasnea 10. CoobmecTBa M IKOJTOTHYECKHE CHCTEMBbI 32
Tema 10.1. Coaepxkanue yueOHOro MaTepuaJia 2
CooOmiectBa CooOmiectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAas, MPOCTPAHCTBEHHA,
OpPraHHU3MOB, Tpoduueckas (numieBas). Bunpl-nomuHanTel. CBs3u B OHOIICHO3E.
SKOCHUCTEMBI Dkojoruueckue cuctembl (d9kocuctembl). Ilonste 00 dSkocucreMe #  OHOTEOlEHO3E. OK-01. OK-02
OYHKIMOHAIbHBIE  KOMIIOHEHTBl ~ 3KOCHCTEMBI:  IMPOJIYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI. OK-0 4’ OK- 07’
KpyroBopoT BemiecTB M MOTOK SHEPruu B 3KocucteMe. Tpoduueckue (mHILEBbIE) YpPOBHU HK’I 1
skocucteMsbl. [Tumessie nienu u cet. OCHOBHBIE MOKAa3aTeU IKOCUCTEMBI: OMomMacca, IpOoIyKIIUs. K 1' 2'f
DKOJIOTHYECKHE MUPAMUJIBI: MPOAYKIUH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA HKOCHUCTEM: K 1' 4'f
YCTOWYMBOCTb, cCaMOperyJisiiysi, pazsutue. Cykueccus Y
IIpakTnyeckue 3aHATHS 2
Ne 13 Pemenue mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHUI Ha COCTaBJICHUE TPOYUIECKUX
1enei, nupamMu 6MoMacchl U YHEPTUH, IEPEHOCY BEIIECTBA M SHEPTUU B IKOCHCTEMAX
Tema 10.2. Coaep:xaHue yueOHOro MaTepuaJia 2
IIpuponHbie [IpuponHble  SKOCUCTEMBI. OJKOCHUCTEMBI peK UM 03€p. OKOCHCTEMa XBOWHOIO  WJIHU
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O9KOCHCTCMbI

IIMPOKOJIMCTBEHHOTO Jieca. AHTPOMOTI€HHBIE YKOCUCTEMBI. ATPO3KOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe n X035 CTBEHHOE 3HaUEHHE arpo’IKOCUCTEM U ypOoskocucTeM. buopaznoobpazue
KaK (haktop ycrounBocTH 3KocucTeM. CoxpaHeHne OMOJIOTHUECKOro pa3HooOpasust Ha 3emiie

JlaGopaTopHble padoThbI:

Ne 15 «CocTaBieHue cxeM nepeiadul BEIECTB U SHEPTUN»

Ne 16 ((I/I3y‘leHPI€ U OIIMCaHHE SKOCHCTEMEBI CBOEH MECTHOCTHU. BBISIBIICHNE THUIIOB B3aUMOCHCTBUSA
Pa3HBIX BUAOB I[aHHOfI OKOCHCTCMBD)

Ne 17 «CpaBHuTelbHasg XapakTEpUCTUKA MPUPOABIX 3KOCHUCTEM U arpo’KOCUCTEM CBOEH
MECTHOCTH»

Tema 10.3.
buocdepa —
rio0anbHas
KOCHCTEMA
3emin

Coaep:xanue yueOHOro MaTepuaJia

Yuenue B. U. Bepuaackoro o 6mochepe. I'panurnibl, coctaB u cTpykrypa Omocdepsl. XKXupoe
BelecTBO U ero pyHkimu. OcodeHHoCcTH 6uochepsl Kak rio0aIbHOM 3KocuCcTeMBI. JlnHaMIueckoe
paBHOBecHe W 0OpaTHast CBs3b B Ouocdepe. KpyroBopoTsl BemecTB 1 OMOTCOXMMHYCCKHIE ITUKITBI
AJIEMEHTOB (yriiepoja, a3oTa). 30HaIbHOCTh Orochepsl. OCHOBHBIC OMOMBI CYIITU

IIpakTH4yecKkue 3aHATHSA

Ne 14 Pemnienne npakTUKO-OPUEHTHUPOBAHHBIX pACUETHBIX 3aJad Ha OIpejAeseHHe IUIoNaan
HACaKACHUN JI CHIDKEHHMsS] KOHLIEHTpPAILMM YIJICKHCIIOTO raza B aTtMoc(epe CBOEro peruoHa
MIPOKUBAHUS

JlabopaTopHbie padoThI

Ne 18 buocdepa — xuast o0osiouka 3emun. PazButue npencrasienuit o ouocgepe B tpynax B.U.
Bepnanckoro. Obnactu 6uocdepsl u e€ cocras. JXKuoe BemecTtBo 6uocdepbl U ero (QyHKIUU.
3aKOHOMEPHOCTHU CYIIECTBOBAHUSI OMOC(EPHI.

Tema 10.4.
Bnusinue
AHTPOTIOTCHHBIX
(dhakTopoB Ha

ouochepy

Coap:xxaHue yueOHOro MaTepuaJia

UYenoseuectBo B Omocdepe 3eMiau. AHTPONOTCHHbIE H3MEHEHHsT B Owocdepe. [modanbHBIC
sKosiornueckue npodsemel. CocyllecTBOBaHME NpUPOJbl U uenoBeuvecTBa. (CoxpaHeHue
Onopa3HOO0pa3usi Kak OCHOBa ycToiumBocTH Omochepsl. OCHOBa paIlMOHAIBLHOTO YIPABICHHS
MIPUPOJHBIMH PECypcaMu M UX UCTOIb30BaHue. JIOCTHKEH!s] OMOJIOTHH M OXpaHa MPHUPOIbI

IIpakTnyeckue 3aHATHS

No 15 «BnusiHue mpou3BOACTBEHHBIX (DAKTOPOB Ha OPTaHU3M YEJIOBEKa

No 16 «AHTpomoreHHbIE BO3JACHCTBUS Ha Ouocdepy. 3arpsA3HEHHS KaK BHJ aHTPOIOTEHHOTO
BO3JICHCTBUS. AHTpOTOTeHHBIE BO3JCHCTBUS Ha armocdepy. BoszmeiictBus Ha Ttumapochepy.
BozneiicTBust Ha nutocdepy. AHTPONOreHHbIE BO3AEHCTBUS HA OMOTUYECKUE COOOIIECTBAY

Tema 10.5.
Bauguaue

Conep:xkaHue y4eOHOIr0 MaTepuasa

3110p0131)e n €ro COCTaBJIAIOUIMC. q)aKTopBI, IMOJIOKHUTCJIBHO W OTPULATCIIBHO BJIMAIOMIMEC Ha
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COLIMAIIBHO-
IKOJOTUIECKUX
¢bakTopos

Ha 3JI0POBBE
YeoBeKa

opranusM uejoBeka. IIpoOiemMa TEXHOTEHHBIX BO3IACHCTBUI Ha 30pOBbE  YelOBEKa
(27EeKTpOMAarHUTHBIE MOJIs, ObITOBasl XMMHS, U30BITOUHBIE IIYMbI, paguanus U T.I.). ApanTtanus
opraHuzMa 4ejoBeka K (akropam oOkpykatomed cpensl. [lpuHnunsl  GopMupoBaHUS
310poBbecOeperatoniero nopeaeHus. dusnueckas akKTUBHOCTb M 3/10pOBbE. ['pyNIbl 3710pOBBS.
OcHoBBI 3akanuBaHus. buoxuMudecknue aceKTsl palMoHanbHoro nutanus. [Ipasuna 6e3onacHoro
UCIOJb30BaHUS OBITOBBIX MNPUOOPOB UM TEXHMYECKHX YCTpoiicTB OBiazieHHe MeTonaMu
OTpeNIeJIeHUs] TIOKa3aTeje yYMCTBEHHOW paboTOCnocOOHOCTH, OOBSICHEHHE IOJYYEeHHBIX
pe3yabTaToOB U (POPMYJIMPOBAHUE BHIBOJOB (IIMCBMEHHO) C MCIOJIb30BAHUEM HAy4HbIX MOHSATHM,
TEOpPUH U 3aKOHOB

IIpakTH4yecKkue 3aHATHSA 2
Ne 17 «Ompenenenue CyTOYHOrO palMOHa MHUTAaHUS B 3aBUCHUMOCTH OT YpOBHS (pu3MuecKoin
AKTUBHOCTID)
JlabopaTopHble padoThI 2
Ne 19 «YMcTBeHHast pab0oTOCTIOCOOHOCTHY

KonTposabnas padora Ne 3 «TeopeTHdeCKre aclieKThl SKOJIOTUM) 2

Paznea 11. Cesiekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH 6

Tema 11.1. Coaep:xxanue yueOHOro MaTepuaJia 2

Cenexkuusa  kak | Ceneknuss Kak Hayka M TpOIECC. 3apokICHHE CEIEeKIUH M JoMecTHKamus. Yuenue H. U.

HayKa u | BaBuioBa 0 LeHTpax MHOrooOpasuss M TPOUCXOXKICHHUS KYyJIbTYPHBIX pacTeHHH. LleHTpsl

nporuecc MIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, HOPOJIa, IITAMM.
CoBpeMeHHbIE METO/IbI CeNIeKIMU. MacCOBBIN U MHIMBHULYyaJIbHBIH OTOOPHI B CEJIEKIIUU PACTCHUN U
AKUBOTHBIX. OLleHKa 3KcTephepa. biin3koponcTBeHHOE cKpeluBanue — MHOpUAUHT. YucTas TUHUS. OK-01. OK-02
CkpemuBanue 4UCTHIX JUHUH. ['eTepo3uc, niam rubpuanas cuina. HepoacTBeHHOe CKpeliuBaHue — OK-0 4’ OK. 07’
aytopunuur. Otganénnas ruOpuanszanus 1 e€ ycrnexu. VckyccTBeHHbIN MyTareHes M MoJaydyeHHe HK’I L
MOJIMIIIONAOB. JIOCTHKEHHUSI CETIEKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB K 1' 2'f
JlabopaTopHbie padoThl 2 K 1' 4'f
Ne 20 «M3yueHue LeHTpPOB MHOTo0Opa3usi U MPOUCXOXKIEHHUS KyJIbTYpHBIX pacteHuit (mo H.U. T
BasuiioBy)

Tema 11.2. Coaep:xanue yueOHOro MaTepuaJia 2

OcHoBBI buorexHomnoruss kak OTpacib TPOU3BOACTBA. [eHHas WHXXKEHepHs. OTambl CO3JaHUS

ouorexHonoruu | pekombunantao JIHK wu TpaHcreHHbix opraHu3smoB. Kierounas wumxeHepus. KiierouHbie

KyJbTYpbl. MUKpOKIIOHaJIbHOE pa3MHOXKeHUe pacTteHuil. KioHupoBaHHME BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpPraHU3MOB. OKOJOTMYECKME M ATHueckue npodiaemel. MO —
TeHEeTUYECKU MOAN(PUIIMPOBAHHBIE OPraHU3MBbI
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IIpomexyTouHas aTrecTanms (9K3aMeH)

12

Bcero:

132
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3. YCJIOBUSA PEAJIU3AIIUU ITIPOTPAMMBI YUEBHOM
AU CHUTIJIMHBI

3.1. TpedoBaHus K MUHUMAJIBHOMY MaTePUATbHO-TEXHUYECKOMY
o0ecrneyeHu10

Peanuzauus nporpaMmel JUCHUILIMHBI TpeOyeT Halu4usl y4eOHOro kabuHera
OMOJIOrMH; JEKIIMOHHBIX ayAUTOPUM.

O6opynoBaHue yuyeOHOTO KaOMHeTa:

- cenuainu3upoBaHHas MeOelb, KOMIBIOTEP C JIMLIEH3MOHHBIM MPOrPaMMHbBIM
o0ecreyeHueM; MUKPOCKOIIbI CBETOBBIE;

- IOCAJ0YHBIE MECTA MO0 KOJIMYECTBY 00yUaroOUuXCsl;

- pabouee MecTo MpenoaaBaTes;

- mkad IS XpaHSHUS HATJISIHBIX IOCOOHI;

- mKkad I XpaHEHUsS y9eOHO — METOAUICCKON JJOKYMCHTAITUH;

- JIOCKa KJIaccHas;

- IPE3EHTALINH 110 TEMaM.

NunuBuayanbHbie HAOOpHI AJI NMPUTOTOBJIEHUS BPEMEHHOIO IMpernapara B
JOTKE

HaGopb! ast mpuroToBieHuss BpeMEHHOT0 MpernapaTa B KOpoOke

I'epOapuii o kypcy oOiel Guonoruu

Halop mocTosIHHBIX MUKPOTPENAapaTOB O 300J0TUU

HaGop mocTosIHHBIX MUKPOTIPETapaToB MO0 OOTaHUKE

HaGop mocTosTHHBIX MUKPOTIPENapaToB MO 0011Iei OMoIOruu

HaGop mocTossHHBIX MUKPOTIPENapaToB MO aHATOMUU U (PU3HOJIOTUN

HaGoper mns  nmaGopaTropHblx  pabOT 1O  MHUKPOCKONMHPOBAHHUIO U
MPUTOTOBIICHUIO BPEMEHHOTO MUKpOIpenapara

Komrmiekt y4eOHO - HarasgHbIX TOCOOMH AUCTIMIUTMHBI « brosorusy

[Tpubop nmst nIeMOHCTpalUK BCAChIBAHUS BOAbI KOPHIMU

[Ipubop st oOHapyKeHHsI JABIXaTEJIbHOIO Ta3000ME€Ha y pPACTeHUl U
YKUBOTHBIX

Bnaxusiii npenapat «Kopenb 0060BOT0 pacTeHus ¢ KIIyOeHbKaMm»

I'epGapuii «PacturenbHbie cooO1IECTBAY

I'epGapuii «CenbckoX03MCTBEHHBIE PACTEHUS

Komnexnus «Ilaneonronornueckas»

Komnexmus «Iprumepbl 3aTUTHRIX TPUCTIOCOOICHUM Y HACEKOMBIX)

Konneknus «IIpucnocobuTenbHble U3BMEHEHHUS! B KOHEYHOCTSIX HACEKOMBIX)

Komnekuus «Pa3BuTHE HACEKOMBIX C HEMOJIHBIM MPEBPAIICHUEY

Komneknus «Pa3BuTrHe HACEKOMBIX C TIOJHBIM MPEBPALLICHUEM

Komnteknns «®@opma COXpaHHOCTH UCKOMAEMbIX PACTEHUHN U )KUBOTHBIX»

Mopens «Knerka pacteHus»

Mogpens ctpykrypsl JJHK (pazbopnast)

Becsl anexktponnsie

Bnaxubiii npenapar «Pa3Butue Kypuub»

Muxkpockon Levenhuk 2L PLUS
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Muxkpockon Levenhuk D740T (4 mr.)

[Tpubop A neMOHCTpaluK BCACHIBAHUS BOJIBI KOPHIMHU

[Ipubop st oOHapyKeHHsI ABIXATEIBHOTO Ta3000MEHA y PACTCHUH U
KUBOTHBIX

Bnaxusiii npenapat «Kopenb 00600BOTo pacTeHus ¢ KIIyOeHbKaMm»

TexHuueckue cpecTBa 00yUeHUs:
Tenesuzop TELEFUNKEN
HoyTtOyxk
Kabenu koMMyHuKammm

CocTtaB yCTaHOBJIEHHOTO JUIIEH3UOHHOTO nporpammHoro obecneyenus (I110):

Windows 7x64 SP3

LibreOffisPortable 3.5

Stduviewer 1.6.180.0

GIMPPortable 2.6.12

Microsoft Jffise 2010 Standard

Microsoft Access 2010

Microsoft One Note 2010

Microsoft Visio 2010

HaoZip 2.8.1.8782

SunRav Test Office 6.0.0.655 Final

Koncrpykrop TectoB 2551

[ToMetienue asig caMmoCTOSTENILHON paOOTHI.

Cnenmanu3upoBaHHas Me0O€llb, KOMIUIEKT KOMITbIOTEPHOM TEXHUKHU B cOope (
cucteMublii 070Kk: Asus PABGL-MX/Intel Celeron. 1715 MHz/256 Mb PC2700
DDR SDRAM/ST320014F (20 I'6, 5400 RPM, Uitra- ATA/100)/TY CB-KIIIb CB
- 3002A/Intel (R) 82845G/GL/GE/PE/GV Grafics Controlier, monuTop Proview
777 (N)/786 (N) [17,,CRT], KJIaBHATYpa, MBIIIIb ), Foxconn
G31MVP/G31MXP/DualCore Intel Pentium E2200/1 I'b DDR2-800 DDR2
SDRAM/MAXTOR STM3160215A (160 I'b, 7200 RPM, Ultra-ATA/100)/Optiarc
DVD RW AD-7243S/Intel GMA 3100 monutop: Acer v193w[19], knaBuatypa,
MBIIIIb) C BO3MOKHOCTBIO MOJKITIOUEHUS K ceTH MHTepHeT u o0ecnedeHus JocTymna
B DJJIGKTPOHHYIO HWH(GOPMAIMOHHO - oOpa3oBaTenbHYyI0 cpeny benropoackoro
['AY; macrennsii mazMeHnbiii TeneBuzop SAMSUNG PS50C450B1 Black HD
(mnaronans 127 cm); aynno-Buaeo kabens HDMI.

3.2. UndgopmanuoHHoe odecrieueHne 00ydeHust
Ilepeyenr pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAONOJTHUTEIbHOM JINTEPaTypPhI
OCHOBHBIE HCTOYHUKH:

1. buonorust nmns  mpodeccuii M ceNMaTbHOCTEH TEXHUYECKOTO |
ectecTBeHHO-HayyHoro mnpodwuieit (11-e wu3m.) | KoncrantunoB Bmagumup
Muxaiinosuny, PezanoB Anekcannp ['ennanneBuy - M. : Axkanemus, 2022-336 c.
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2. buonorus. bazoseiii  ypoBens. CIIO. VYwuebnuk. AradonoBa W.b.,
Kamenckuit A.A., CuBornazos B.U. — M.: IIpocsemenue, 2026, 272 c.

1. JJabpatropHo - mpakTH4Yeckue pabOThl 1O OWOJOTHUU: METOIUYECKHE
yKa3aHus K JIa0OpaTOpPHBIM U TMPAKTUYECKHM paboTaM TIO0 JUCIHILIAHE
«buomorusiy A CTYIEHTOB  OOpa30BATENBHBIX  YUPEKACHHH  CPEITHETO
npodeCCUOHAILHOTO  00pa3oBaHUs CHeIUaIbHOCTEN €CTEeCTBEHHOHAYYHOTO
npoduis / benroponackuit I'AY; coct.: JI.B.3umoBuHna - bearopoa: benropoackuit
['AY, 2015 - 50 c. - Pexxum pocrtyna : http://gps.ru//XCvJI.

JomosiHuTeIbHBbIE HCTOYHUKHU - HTEpHeT - pecypcehi:
http://lib.bsaa.edu.ru- 3b benaropoackoro 'AY
http://znanium.com- 3bC «3nannym»

http://ebs.rgazu.ru - 9bC «AgriLiby»

http://e.lanbook.com — 3BC «Jlanby»

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOW
JUCLMUITJINHBI

KoHTpoib W oOleHKa pe3ylbTaTOB OCBOCHUSA OO0IIe00pa3oBaTeIbHON
JTUCITUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTAaThl, HAIIPaBICHHBIC
Ha (OpPMHUpPOBAHHE OOIMMX M MPOPECCHOHAIBHBIX KOMITCTCHIIUN IO pa3jeinaM |
TEMaM COJIepXKaHUs Y4eOHOTO MaTepuaia.

KoHTpoJIb M 01leHKAa Pe3yJIbTaTOB OCBOCHUS TUCIUTIIMHBI OCYIIIECTBIISICTCS
mpernojaBaresieM B IPOIECCe TPOBEICHUS  MNPAKTUYCCKUX  3aHATHH U
JabopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBITIOJHEHUS OOYyYarOUTUMUCS
WHIUBUYaJIbHBIX 3aJaHU, MPOEKTOB, UCCIIEIOBAHUN *.

Koa n HaumMeHoBaHUe Pa3nen/Tema THn oeHOYHbIX
popmupyembIx MeponpUusITHH
KOMIIEeTEeHIIU I

OK 01 Beibupars croco6sl | Pa3nen 1. KonTponbHas pabora
peleHus 3amay | Knerka —  cTpykTypHO- | «MonexkyisapHbIi YPOBEHb
npodeccuoHanbHOM (pyHkuuMOHANIBbHAA eIMHHMIA | OPTAHU3ALNN KUBOTO»
JCATCIIBHOCTU KHUBOTI'O
HpI/IMeHI/ITeHBHO K paSJ'II/I'-IHBIM
KOHTCKCTaM
OK 02 HUcnomp3zoBats | Tema Nel. 1. 3armoirHeHNE TaOIUIIBI C
COBpPCMCHHBIC cpeacTBa Bbuonorus kak HayKa OIIMCaHUCM METOAO0B
IIOHCKa, aHaJIn3a nu MHKPOCKOIITMPOBAHUSA C nux
UHTEpIpeTanuu HUHpOpMaIUu JOCTOMHCTBAMU 51
" nH(OpMaAITMOHHBIC HEAOCTaTKaMH,
TCXHOJIOTUU JIs1 BBIITOJIHCHUA 3aIllIOJIHCHUC TaGHI/II_[BI «BK.HaII
3aza4 npodeccuoHaTbHON YUYEHBIX B pasBurtue
JCATCIIBHOCTHU 61/IOJIOFI/II/I>>,

JOKJIagbl,
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pedepartsl,

pe3eHTalH
OK 02 Ucnonb3oBate | Tema Nel.2. 3anojaHeHUe CpaBHUTEIBHON
COBpPEMEHHBIE cpeactea | O6mas XapaKTepUCTHUKA | TAOIULIbI CXOJICTBA u
TIOWCKa, aHanmm3a U | )KU3HU pa3nu4Mii  KUBOTO W HE
UHTEpIpeTauuu UHpopMaLuu KHUBOTO,

u uH(pOpMaAITMOHHBIE nabopaTopHas pabota
TEXHOJIOTUH JUI BBIOJHEHUS JTOKJIa/1bI

3a1a4 npodeccuoHaIbHON pedepatbl

JeSITeIbHOCTH IpEe3eHTalUU

OK 01 Bribupare cnocoObr | Tema Nel.3. @pOoHTaIBHBIN OIIPOC
peLeHus 3agad | buonornuecku Ba)XKHbIE | JIOKJIAJIbI

npodeccCHOHATHLHON XUMHAYECKHE COCTMHECHUS pedepatsl

JeSITeIbHOCTH Ipe3eHTalH

NPUMEHHUTEIBHO K Pa3THIHBIM
KOHTEKCTaM
OK 02 Hcnonb3oBath
COBPEMEHHBIE cpeacTBa
MIOMCKa, aHayM3a U
UHTEpIIpeTaluu UHPOPMAIUU
51 UH(GOpPMallMOHHbIE
TE€XHOJOTHH JUISI BBITIOTHEHUS
3a/1a4 npodeccuoHanTbHON
JeSITeIbHOCTH

OK 04 OddexTuBHO
B3aMMOJICIICTBOBATH u
paboTtath B KOJUJIEKTHBE |
KOMaHjie

MUCHbMEHHBINA OIPOC
mpakTH4eckas pabora

OK 01 Beibupats cnocoOsl
peneHus 3a1a4
npodecCuoHaTbHON
JIeSITeIbHOCTH
NPUMEHHUTEIHHO K Pa3THIHBIM
KOHTEKCTaM
OK 02 Hcnonb3oBath
COBpPEMEHHBIE cpezacTBa
TIOWCKa, aHamm3a "
UHTEpIIpeTalu UHPOPMAITUU
51 nH(GOpPMallMOHHbIE
TEXHOJIOTUH JUI BBITOJTHEHUS
3ama4 npodeccuoHaTbHON
JeSITeIbHOCTH

OK 04 O¢ddexrrBHO
B3aMMOJICIICTBOBATH u
paboTtath B KOJUJIEKTHBE |
KOMaHjIe

Tema Nel 4.
CrpyKTypHO-
(hyHKIMOHATBHAS
OpraHM3alys KIeTOK

JUCKyCCUs

YCTHBIN OITPOC
nmabopaTtopHas pabota
JIOKJIa 1B
Mpe3eHTaluu

pedepatbl

OK 01 Bpibupars crmocoObl
peleHus 3ama4y
npodecCuoHaIbHON
ACATCIIbHOCTHU
NPUMEHHUTEIBHO K Pa3IHIHBIM
KOHTEKCTaM

Tema Nel.5.
CrpyKTypHO-
(hyHKIIMOHATIEHBIE
HACJIEICTBEHHOCTH

(haxTophl

OpoHTaNIBHBIN OMPOC.

Pemenue 3a7a4
omnpeaeneHue
MOCJIEOBATEIHLHOCTH
HYKJICOTH]IOB

naboparopHas paboTa

Ha
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OK 02 Hcnonb3oBath YCTHBIN OITPOC
COBpPEMEHHbIE CpeacTBa MUCHbMEHHBIN OMPOC
TIOHCKa, aHaIM3a u
UHTEpIIpeTaluu MHPOpMaUU
u UH(POPMALIMOHHBIE
TEXHOJOTHH ISl BBHIIOJTHEHUS
3a/1a4 npoheCcCHOHATTLHOM
JIESITEJIbHOCTH
OK 01 Bribupare cmnoco6sr | Tema Nel.6. (bpOHTANBHEIN OITPOC
pelieHus 3agau | [Ipouecchr MaTPUYHOTO | peuIeHHe 3a1a4y Ha
npodeccuoHaIBLHON CHHTE32 oTpeieieHne
JESITEIbHOCTH MOCIIEA0BATEIHLHOCTH
MPUMEHHUTEIHHO K Pa3IMIHBIM AMHHOKHUCIIOT B  MOJIEKYJIe
KOHTEKCTam Oenka
OK 02 Hcnonb3oBath pelieHue 3a7a4 Ha
COBpPEMEHHbIE CpeacTBa ornpezeneHue
TIOWCKa, aHanmm3a u M0CJIEI0BATEIbHOCTH
UHTEpIIpeTaluu MHPOpMauu aMUHOKHCIIOT B  MOJIEKYJIe
U UH(POPMALIMOHHBIE Oenka B cilydyae H3MEHEHUS
TEXHOJOTHH ISl BBIIOJTHEHUS MOCIIE0BATEIHLHOCTH
3a/1a4 npoheCcCHOHATBLHOM nykineotuaoB JJTHK
JESITEIbHOCTH pedepatsl
IPe3CHTAIH
JTOKJIAJIbI
OK 02 Ucnonb3oBats | Tema Nel.7. (bpOoHTATBHBIN onpoc
COBpPEMEHHbIE cpenctBa | Heknetounsie GOpMBI )KU3HU | TIPE3EHTALIUU
MIOMCKa, aHaJIM3a U pedepatsl
UHTepIIpeTanuu nHhopMaIum, JTOKJTaJIbI
u UH(POPMAIMOHHBIE acce
TEXHOJOTHH ISl BBHITIOJTHEHUS mpakTHyeckas pabora
3a1a4 poheCcCHOHATLHOM
JESITEIbHOCTH
OK 04 O¢ddexrrBHO
B3aMMOJICIICTBOBATH u
paboTtath B KOJUJIEKTHBE |
KOMaHjie
OK 02 Ucnonb3oBats | Tema Nel.8. OpoHTaTBHBIN OTpoc.
COBpPEMEHHBIE cpeactea | O6MeH BEIIIECTB U | 3aModHEeHHe CpPaBHUTEIBHON
TIOWCKa, aHamm3a U | IpeBpalllcHue  JHEPTUU B | TaOJIUIIBI XapaKTePUCTHK
UHTepIpeTanuu HHHOPMaIUH, | KIETKE TUNIOB ~ OOMEHa  BEUIECTB;
u WH(POPMAITMOHHBIE YCTHBI ~ ONpPOC,  JOKJIAJFbI,
TEXHOJOTHH JUISI BBITIOTHEHUS pedepartsl, Mpe3eHTAINH,
3a1a4 npodeccuoHaIbHON nabopaTopHas pabota
JESITEIbHOCTH «Kartanutuyeckasi akTUBHOCTh
(dhepMEeHTOBY»
OK 02 Ucnons3oBats | Tema Nel.9. @poHTaANBHBIN ONPOC
COBpPEMEHHBIE cpenctBa | JKU3HEHHBIM LMK KIETKH.
TOMCKa, aHajan3a u | Muro3s. Meiio3
MHTepIIpeTanuyu uHhopMaluu,
u UH(POPMAaLIMOHHBIE
TEXHOJOTHH ISl BBHIIOJTHEHUS
3a/1a4 poheCcCHOHATLHOM
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JESITEIIbHOCTH
OK 04 DddexTrBHO
B3aUMO/ICVICTBOBATh u
paboTaTb B KOJUICKTUBE W
KOMaHJIe

Pasnea 2. KonTposnbHas pabota
Crpoenne u  ¢ynkuuu | «CrpoeHue 51 byHKIUN
OpraHmsma OpraHu3Ma

OK 02 HcnonszoBats | Tema Ne2. 1. YCTHBIN OITPOC

COBPEMEHHBIE cpencrtBa | CTpoeHue opranusma (bpoHTaNIBHBII onpoc

MIOUCKa, aHayM3a U JTOKJIaJIbl

UHTEpIpeTalnu UH(POpMaIIH, IIPE3CHTALUU

51 uH(GOpPMallMOHHbIE pedepatbl

TEXHOJIOTMM VISl BBIIIOJHEHUS cooOueHus

3a/1a4 npodeccuoHaTbHON

JEATEIIBHOCTH

OK 04 OddexTuBHO

B3aMMOJIEIICTBOBATH u

paboTtath B KOJUJIEKTHBE |
KOMaHJIe

OK 02 Hcnons3oBats | Tema Ne2.2. (GpOoHTaNBHBII OIIpOC
COBPEMEHHBIE cpencrtea | Popmel Pa3sMHOXKEHUS

MIOMCKa, aHayIM3a U | OPraHU3MOB

UHTEpIpeTalnu UH(POpMaIHH,

51 uH(GOpPMallMOHHbIE

TEXHOJIOTUH JUI BBITOJTHEHUS

3ama4 npodeccuoHanTbHON

JESITEIIBHOCTH

OK 02 Hcnons3oBate | Tema Ne2.3. YCTHBIN OITPOC
COBPEMEHHBIE cpeactsa | OHTOreHe3  KHUBOTHBIX U | (PPOHTAIBHBIN OMPOC
MOMCKa, aHaJIM3a U | 4eloBeKa JTOKJIaJIbI
UHTEpIpeTaluu UH(HOpMAIHH, Ipe3eHTaIH

51 nH(GOpPMallMOHHbIE pedepatbl
TEXHOJIOTUH JUI BBITOJTHEHUS cooOmIeHns

3aj1a4u npo¢ecCuoHaTbHOM TECTUPOBAHUE
JESATEIILHOCTH nabopaTtopHasi paboTa
OK 04 OddexTuBHO

B3aMMO/ICHICTBOBATh u

paboTaTb B KOJUICKTHBE W

KOMaH/1e

OK 02 Hcnons3oBate | Tema Ne2 4. YCTHBIN OITPOC
COBPEMEHHBIE cpenctBa | OHTOreHe3 pacTeHUI JIOKJIa 1B

MOMCKa, aHaJIM3a U Ipe3eHTalUN
UHTEpIpeTaluu UH(OpMAIHH, pedepatbl

u nH(pOpMaAITMOHHBIE COOOIIEeHUS
TEXHOJIOTUH JUI BBITOJTHEHUS

3ama4 npodeccuoHanTbHON

JESATEIIBHOCTH

OK 04 DddexkTrBHO

B3aMMO/ICVICTBOBATh 51

paboTaTb B KOJUICKTHBE W
KOMaHJIe
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OK 02 Ucnomnn3zosath | Tema Ne2.5. JOKJIAIbI
COBpPEMEHHBIE cpeactsa | OCHOBHBIE IOHATHUS T€HETUKH | ITPE3EHTALH
TIOUCKa, aHanmm3a U

UHTEpIpeTalnu UH(POpMALHH,

u UH(POPMALIMOHHBIE

TEXHOJIOTUH [l BBIIOJHEHUS

3a/1a4 npoheCcCHOHATTLHOM

JeSITeIbHOCTH

OK 02 Ucnonbs3oBate | Tema Ne2.6. YCTHBIN OITPOC
COBpPEMEHHBIE cpeacTBa | 3aKOHOMEPHOCTH JTOKJIa/1bI
TIOWCKa, aHanmm3a U | HacJeIOBaHUS NPe3CHTAIH
UHTEpIpeTalnu UH(OpMaIIH, pedepatbl

u nH(pOpMaAITMOHHBIE COOOIIeHUS
TEXHOJIOTUH JUI BBIOJHEHUS TECTUPOBAaHUE
3a1a4y npo¢ecCuoHaIBHOM naboparopHas paboTa
JeSITebHOCTH

OK 04 OddexTuBHO

B3aMMO/ICHICTBOBATh u

paboTtath B KOJUJIEKTHBE |

KOMaH/1e

OK 01 Bnibupare cnocoObr | Tema Ne2.7. YCTHBIN OITPOC

peleHus
npodeccCuoHaIbHON
JESITEIIbHOCTH
MMPUMCHUTEIILHO K PA3JIMYHBIM
KOHTEKCTaM
OK 02

3azad

Hcnonb3oBath
COBPEMEHHBIE CpeacTBa
MOMCKa, aHaIM3a U
UHTEpIIpeTalu UHPOPMAIUU
51 nH(GOpPMallMOHHbIE
TEXHOJOTHH JUISI BBHITIOTHEHUS
3ama4 npodeccuoHaTbHON
JESITENIBHOCTH

B3aumonenicTBrue reHoB

MMPAKTUYCCKaA pa60Ta

OK 01 Beibupats cnocoOsl
peleHus 3a/1a4y
npodecCuoHaTbHON
JEeSITEIIbHOCTH
MPUMEHHUTEIHHO K Pa3TUIHBIM
KOHTEKCTaM
OK 02 Hcnonb3oBath
COBpPEMEHHBIE CpencTBa
TIOWCKa, aHamm3a "
UHTEpIIpeTalu UHPOPMAITUU
u nH(OpMaAITMOHHBIC
TEXHOJIOTHH JUISI BBITIOJTHEHUS
3ama4 npodeccuoHaTbHON
JESITEIIbHOCTH

Tema Ne2.8.
CueruieHHoe
MIPU3HAKOB

HaCJICJOBaHUC

YCTHBIN OITPOC
TECTUPOBAaHUE
IpakTHyeckas pabora

OK 01 Bpibupars cmocoObl
peleHus 3a/1a4

Tema Ne2.9.
T'eneTuka nmona

TECTHPOBaHUE
(bpOoHTANBHEIHN OITPOC
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npodeccHoHaNBHOMI
JeSITeITbHOCTH
NPUMEHHUTEIBHO K Pa3IHUHBIM
KOHTEKCTaM
OK 02 Hcnons3oBath
COBpPEMCHHBIC cpencTBa
MIOWCKa, aHanmm3a u
UHTEpIpeTanud WHPOPMAIUU
U UH(POPMALIMOHHBIE
TEXHOJIOTUH JUIS BBITOTHCHHS
3a/1a4 npoheCcCHOHATBLHOM
JeSITeIIbHOCTH

JTOKJIA bl
Hpe3eHTalNH
pedepatsl
CO00IIEHNS
nabopaTtopHas padora

OK 01 Bribupars crnocoObl
pemeHus 3a1a4
npodhecCHOHATBLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K Pa3IUYHBIM
KOHTEKCTaM
OK 02 Hcnons3oBath
COBpPEMCHHBIC cpencTBa
TIOUCKa, aHanmm3a u
UHTEPIpETauy HHHOPMAIIHH,
U UH(POPMALIMOHHBIE
TEXHOJIOTUH JUIS BBITOJTHCHHS
3a/1a4 npoheCcCHOHATTLHOM
JeSITeIIbHOCTH

Tema Ne2.10.
I'enetuka uenoBeka

JIOKJIa bl
MPE3CHTAIINN
pedepatsl
CO00IIEHNS

OK 01 Bribupars cmocoOb!
penieHus 3a1a4
npohecCHOHATBEHOM
JeSITeIIbHOCTH
NPUMEHUTEIBHO K Pa3TUYHBIM
KOHTEKCTaM
OK 02 Hcnons3oBath
COBpPEMECHHBIC cpencTBa
TIOWCKa, aHanmm3a U
UHTEPIpETauy HHHOPMAIIHH,
u UH(POPMAIMOHHBIE
TEXHOJIOTUH JUIS BBITOTHEHHS
3a/1a4 poheCCHOHATLHOM
JeSITeITbHOCTH

OK 04 O¢ddexrrBHO
B3aUMO/ICHCTBOBATh "
paboTtath B KOJUJIEKTHBE |
KOMaH/1e

Tema
3aKOHOMEPHOCTH
HN3MCHYHNBOCTHU

Ne2.11.

(GpOHTAIBHBIN OIIPOC
JIOKJI TbI
Npe3eHTaIH
pedepaTsr

cooOmIeHus
nabopaTopHas pabora

OK 01 Bribupars cmocoOb!
pelieHus 3a1a9
pohecCHOHATLHOM
JeSITEIbHOCTH
NPUMEHHUTEIBHO K Pa3TUYHBIM
KOHTEKCTaM
OK 02
COBPEMEHHBIC

Ucnons3oBaTh
Cpe/ICTBa

Tema Ne2.12.
Cenekiust opraHu3MOB

(GpOHTAIBHBIN OIIPOC
JIOKJTa]TbI
NPe3CHTAIH
pedepatsl

cooOmeHus
naboparopHas paboTa
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MIOUCKa, aHanmm3a U
UHTEpIpeTalnu UH(POpMaIH,
u UH(POPMAaLIMOHHBIE
TEXHOJIOTUH [l BBIITOJHEHUS
3a1a4y npodeccuoHaIbHON
JeSITeIbHOCTH

Paszgea 3. Teopus 3Bosronun | KontposibHas paborta

«Teoperuyeckue aCIEKThI
HBOJIIOLIMHY KU3HU Ha 3emiie»

OK 02 Ucnons3oBats | Tema 3.1. (bpoHTaANBHBII OITPOC
COBpPEMEHHbIE cpenctsa | Ucropus ABOJIFOLIMOHHOTO | JTOKJIa/Ibl
MIOUCKa, aHanm3a U | ydeHus Ipe3eHTalH
MHTEpIIpeTanuyu uHpopManuu, pedepatbl
U UH(POPMALIMOHHBIE cooOueHus
TEXHOJIOTHH [IJIS1 BBITIOJHEHUS nabopaTopHas pabora
3a1a4 npogeccuoHaIbHON
JeSITEIbHOCTH
OK 04 S¢dexTuBHO
B3aUMO/IEVICTBOBATh 31
paboTaTh B KOJUIEKTHBE H
KOMaHie
OK 02 Ucnons3oBats | Tema 3.2. (bpoHTaNBHBII OIIPOC
COBpPEMEHHbIE cpenactBa | MUKpOIBOIIIOLUS JTOKJIaJIbl
MIOUCKa, aHanm3a U Ipe3eHTalH
MHTEpIIpeTaluu uHpopManuu, pedepatbl
u UH(POPMAaILIMOHHBIE cooOuIeHus
TEXHOJIOTHH JIJIS1 BBITIOJTHEHUS nmabopaTopHas pabora
3a1a4 npogeccruoHaIbHON
JeSITEJIbHOCTH
OK 02 Hcnons3oBate | Tema 3.3. TECTUPOBAHUE
COBPEMEHHBIE cpenctBa | MakposBoronus (bpoHTaNBHBII OITpoC
TIOUCKa, aHanmm3a U JIOKJIA 1B
UHTEPIpETauy HHHOPMAIIHH, Npe3CHTAIH
u UH(POPMAaILIMOHHBIE pedepatbl
TEXHOJIOTUH JUIS BBITOITHEHHS co00IIeHNS
3a1a4y npogeccruoHaIbHON nabopaTtopHasi paboTa
JIeSITEJIbHOCTH
OK 02 Ucnons3oBats | Tema 3.4. omnpoc
COBpPEMEHHbIE cpenctea | BozHukHOBeHHE W pa3BUTHE | (PPOHTAIBHBIN OMPOC
TIOUCKa, aHanmm3a U | )KU3HU Ha 3emJe JIOKJIa 1B
UHTEPIpETauy HHHOPMAIIHH, Npe3CHTAIH
u UH(POPMAaILIMOHHBIE pedepatbl
TEXHOJIOTUH JUIS BBITOITHEHHS co00IIeHNS
3a1a4y npogeccruoHaIbHON nabopaTtopHas pabora
JeSITEIbHOCTH
OK 04 S¢dexTuBHO
B3alMMOJICHCTBOBATE Hu

paboTaTh B KOJUICKTUBE U
KOMaH/Ie

OK 02 Hcnonp3oBarthb
COBPEMECHHBIC CpeacTBa
IIOKCKa, aHaIM3a u

Tema 3.5.
[IpoucxoxaeHue yemoBeka —
AHTPONOTEHE3

(bpoHTaNIBHBII onpoc
JIOKJIa IbI
[pE3CHTAlUN
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UHTEpIpeTanuu nHGOpMaIu,
u nH(OpMaAITMOHHBIC
TEXHOJIOTHH JUISI BBITIOJTHEHUS
3ama4 npodeccuoHaTbHON
JESITEIIbHOCTH

OK 04 DddexkTrBHO
B3aMMO/ICVICTBOBATh u
paboTaTb B KOJUICKTUBE U
KOMaH/Ie

pedepatbl
CO00IIEHNS
KOHTPOJIbHAsA PabOThI

Pa3znea 4. Ixonorus KonTponbpnas pabora

«Teopernueckue ACIEKTBI
HKOJIOTHH»

OK 01 Bribupare cnocoOsl | Tema 4.1. TecTtupoBanue

peleHus 3a1a4d | JKonorudeckue (GakTopbl U | ONMPOC

npodeccuoHanbHOM Cpenbl KU3HH. (GpOoHTANBHBII OIIpOC

JEATEIIBHOCTH JTOKJIa/1bI

IPUMEHUTEIBHO K Pa3INuHbIM Ipe3eHTalUN

KOHTEKCTaM pedepatbl

OK 07. ConencTBoBarh COO0IIIEHNS

COXPAaHEHHIO  OKpY’Karolein nabopaTtopHas pabora

Cpellbl, pecypcocOepexeHHIo,

MPUMEHSITh 3HAHUSA 00

U3MEHEHUU KJIuMarTa,

MPUHIIUATIBI OepexIMBOrO

MpOU3BOACTBA, A(HPEKTUBHO

JIEUCTBOBATh B YPE3BbIUYAMHBIX
CUTYaIUsIX

OK 01 Bribupars crnocoObl
pemeHus 3amad
npodeccHoHaNbHOMI
JeSITeITbHOCTH
OPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM
OK 02 Hcnonp3oBath
COBpPEMEHHBIC cpencTBa
TIOUCKa, aHanmm3a U
UHTEPIpETauy HHHOPMAIIHH,
u UH(POPMAaILIMOHHBIE
TEXHOJIOTUH JUIS BBITOITHEHHS
3a1a4 npogeccruoHaIbHON
JeSITeITbHOCTH

OK 07. CogpelicTBoBaTh
COXPAaHEHHIO  OKpPYXKaroIleH
Cpelbl, pecypcocOepexeHuto,
IPUMEHSITh 3HAHUSA 00
U3MEHEHUU KJIMMara,
IPUHLINIIBI OEpEeKITHMBOTO
MPOU3BOACTBA, 3(PPEKTUBHO
JIECTBOBATh B YPE3BbIYAHBIX
CUTYyalMsX

Tema 4.2.
[Tonmynsnms,
3KOCUCTEMBI

coo0111ecTBa,

TectupoBanue

orpoc

(bpoHTaIBHBII onpoc
JTOKJIaJIbI
Ipe3eHTalH
pedepatbl
cooO1IeHNs
nmabopaTtopHas pabota

OK 01 Bpibupars cmocoObl
peleHus 3a/1a4

Tema 4.3.

buochepa -  rmobanpHas

TectupoBanue
oIpoc
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npodeccHoHaNBHOMI
eATEIbHOCTH
MPUMEHHUTEIHHO K Pa3IMIHBIM
KOHTEKCTaM
OK 02 Hcmonn3oBath
COBpPEMEHHBIC Cpe/acTBa
ITOMCKa, aHam3a u
WHTEpIpeTanuy HHPOPMAIIHH,
U UH(POPMALIMOHHBIE
TEXHOJIOTHH IS BBIIOJHEHHUS
3a/1a4 npoheCcCHOHATBLHOM
eSTEIbHOCTH

OK 07. CopeiicTBOBaTh
COXPaHGHHUIO  OKPYKaIOIIeH
Cpellbl, PecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUA 00
U3MEHEHUU KJIMMAaTa,
MIPUHITUTIBI OCpPEKITUBOTO
MPOU3BOACTBA, 3(PPEKTUBHO
JICUCTBOBATh B YPE3BbIUYAMHBIX
CUTYaIIUIX

OKOJOTrH4Y€CKas CucremMa

(bpoHTaNIBHBII onpoc
JTOKJIQ b
Mpe3eHTAINH
pedepaTs
cooOmIeHus
nabopaTopHas pabota

OK 01 Beibupars crmocoObl
peleHus 3a1a4y
npodeccuoHaIbHON
JESITEIIbHOCTH
MPUMEHUTEIHHO K Pa3IMYHbIM
KOHTEKCTaM
OK 02 Hcnons3oBath
COBPEMECHHEIC CpencTBa
MOMCKa, aHanM3a u
UHTEpIIpeTauu HHHOPMAIUH,
u nH(GOpPMaIlMOHHBIE
TEXHOJIOTHH JUISI BBITIOJTHEHUS
3a1au npoeccuoHaNbHOM
JESITEIIbHOCTH

OK 04 DddexkTrBHO
B3aMMO/ICVICTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

OK 07. CopneiicTBOBaThH
COXPAaHEHHIO  OKPYXKaroIleH
Cpellbl, pecypcocOepexeHHIo,
IPUMEHSITh 3HAHUA 00
M3MEHEHUU KIIuMarTa,
HPUHLIUIIBI OepeKITMBOTO
MpOM3BOACTBA, A(HPEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYaLIUAX

Tema 4.4.
Brusiaue AHTPOTIOTEHHBIX
(haxTopoB Ha 6nochepy

(bpoHTaTBHBII OIPOC
TECTHUPOBAaHUE

orpoc
(bpoHTaIBHBII Onpoc
JIOKJIQ TbI
Npe3eHTaIH
pedepaTsr
cooOmIeHus

OK 01 Bwibupats cmnocoOsl | Pazgen 5.
peLeHust 3anau | IIpodeccnonaabHo -
npodeccruoHanbHON OPHEHTHPOBAHHOE

JESITEIIBHOCTH coJepKaHHe  NPHKJIAJHOIO
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MPUMEHHUTEIHHO K Pa3IMIHBIM
KOHTEKCTam
OK 02 Hcnons3oBath
COBpPEMEHHbIE CpeacTBa
TIOKCKA, aHaIM3a u
MHTepIIpeTanuu uHhopMauu,
U UH(POPMALIMOHHBIE
TEXHOJOTHH ISl BBHIIOJTHEHUS
3a/1a4 npoheCcCHOHATBLHOM
JESITEIbHOCTH

OK 04 O¢ddexruBHO
B3aMMOJICIICTBOBATH u
paboTaTh B KOJUICKTUBE U
KOMaHjie

OK 07. CopaeiictBoBaTh
COXPAaHEHHUIO  OKpY’Karoulei
CpeIlbl, PecypcocOepeKeHHIO,
MPUMEHSITD 3HAHUA 00
W3MCHCHUU KIIUMarTa,
MIPUHLIUIIBI OepeKIIMBOTO
MPOU3BOACTBA, 3(PPEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIIUIX

monyJsi Cutu- pepmepcTBo

Pazgen 6. Dbuogorus B

JKU3HU

OK 02 Hcnons3oBath
COBPEMEHHBIE CpeacTBa
MOMCKa, aHanM3a u
UHTEpIpEeTanuy HHHOPMAIHH,
u nH(GOpPMaIMOHHBIE
TEXHOJIOTHH JUISl BBIIOJHEHUS
3a1au npoeccCuoHaNbHOM
JeSITEIIbHOCTH

OK 04 DddexkTrBHO
B3aMMO/ICVICTBOBATh u
paboTaTh B KOJUJIEKTUBE U
KOMaHie

OK 07. ConeilicTBOBaThH
COXPAHEHHIO  OKpPYXKaroIleH
Cpellbl, pecypcocOepexeHHIo,
IPUMEHSITh 3HAHUA 00
M3MEHEHUU KIIuMarTa,
HPUHLIUIIBI OepeKITMBOTO
MpoMU3BOACTBA, A(HPEKTUBHO
JIEHCTBOBATh B YpPE3BBbIYANHBIX
CUTYaLIUIX

Tema 6.1. buorexHonoruu B
SKA3HU KaXKI0TO

(bpOHTANBHBIN OIPOC
JIOKJIa IbI
MPe3CHTAINN
pedepatsl
CO00IIEHNS

Paznen 7.

buoskonoruyeckue

HCCJIeI0OBAHNS
OK 01 Beioupats cnocoOwl | Tema 7.1. OcHOBHBIE MeTOMBI | (DPOHTATBHBIN OMPOC
peteHust 3a1a4 OMOIKOJIOTHUECKUX JTOKJIa bl
npodecCuoHAIbHON HCCJIEJOBAHUI MPE3EHTALNHU
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JeATETbHOCTH
MPUMEHUTEIBHO K Pa3IuYHbIM
KOHTEKCTaM

OK 02 Hcnonn3oBaTh
COBpPEMEHHBIE cpeiacTBa
TTOMCKa, aHaan3a n
UHTEpIIpeTanuu nHGOpMaInH,
n nH(OpMaAITMOHHBIC
TEXHOJIOTHH JUJIS BBIINOJIHEHHUS
3a7a4 npodeccuoHanTbHON
JIeSTCIbHOCTHU

OK 04 DddexkTrBHO
B3aMMOICHCTBOBATH "
paboTaTb B KOJUICKTUBE H
KOMAaHJIe

OK 07. ConeiicTBOBaThH
COXPAaHEHUIO  OKpPYXKarolen
cpenpl, pecypcocOepexeHuto,

IPUMEHSITh 3HAaHUSA 00
U3MECHEHHUN KJIMMaTa,
IIPUHLINIIBI OepeKITMBOTO

MpoMu3BOACTBA, A(DPEKTUBHO
JIECTBOBATh B YpPE3BbIYaNHBIX
CUTYaLUsAX

pedepatbl
CO00IIEHNS
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