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1. O0mas xapakrepucTuKa padoydeii mporpaMMsbl 0011ero 00pa3oBaTejLHOIO NpeaMeTa
«BUOJIOI'US»

1.1. MecTo nmpeaMeTra B CTPYKTYype oOpa3oBartesibHOi nporpammbl CIIO:

O61meo0Opa3oBaTeNbHbIN MpeaAMeT «BbHOTOTHS SBISIETCS 00s13aTEIIBHON YaCThIO
00111e00pa30BaTEIFHOTO IHMKJIa 00pa30BaTeIbHOM MporpaMMbl B cootBeTcTBUM ¢ DI'OC CITO
o npodeccun «ITaenoBomy.

Tpynoemkocts mpeamera «buonorus» 0a30BbId ypoBeHb cocTaBiseT 144 dyaca, u3
KOTOpBIX 24 Yaca BKJIIOYaeT MPOo(heCCUOHATLHO-OPUEHTUPOBAHHOE COJICPIKAHUE, YCHIIMBAOIIICE
npoguIbHYI0 cocTaBistomyto 1o mpodeccuu B 3aBucumoctd oT ®I'OC CIIO mpodeccun
«ITaeoBOIY.

1.2. llesin u niianupyemsle pe3yiibtathl ocBoenusi OYIL.08. IT «buosorus»:

1.2.1. leau npeamera

Hess: hopmupoBanne y 00yJaromIMXCsl CHCTEMbI 3HAHUK O PA3JIMYHBIX YPOBHSX JKU3HU CO
3HAaHUEM COBPEMEHHBIX IIPEACTABICHUN O JKUBOM IPHUPOAE, HABBIKOB II0 IPOBEACHUIO
OMOJIOTHYECKUX HCCIEAOBAaHUI C COOJIOJEHHWEM OTHYECKHMX HOPM, apryMEHTHPOBAaHHOMH
JMYHOCTHOM MO3ULUH 110 OEPEeKHOMY OTHOILLICHHIO K OKPY)KaroLIeH cpene.

3apaum:

* oJIy4eHue QpyHAaMeHTaIbHbIX 3HaHUN 0 Ononornueckux cucremax (Kierka, Opranusm,
[Tonymsiuust, Bun, Dxocucrema); UCTOPUM Pa3BUTUS COBPEMEHHBIX MIPEJCTABICHUN O YKUBOM
IPUPOJIE, BBIAIOUIMXCS OTKPBITUSAX B OMOJOIMUYECKOW HayKe; pojid OHMOJIOTMYECKON Hayku B
(OpMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa; METOJaX Hay4yHOTro
MIO3HAHMS;

* OBJAJEHHE YMEHUSMU JIOTMYECKH MBICIUTh, OOOCHOBBIBATH MECTO U  pOJIb
OMOJIOTHYECKUX 3HAaHMA B NPAKTUYECKOH JEATENIBHOCTH JIIOJEH, Pa3BUTHHU COBPEMEHHBIX
TEXHOJIOTUH; ONpEAENATh JKUBBIE OOBEKTHI B MPHUPOJE;, MPOBOAUTH HAONIIOICHHUS 32
DKOCUCTEMaMU C LEIbI0 MX ONUCAaHWS W BBIABICHUS €CTECTBEHHBIX M AHTPONOIE€HHBIX
M3MEHEHUH; HaXOAUTh U aHAJIM3UPOBATh UH(POPMALIMIO O )KUBBIX 00BEKTAX;

* pa3BUTHUE MO3HABATENbHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEMN
oOydaronuxcsi B Ipolecce HU3ydeHHs] OMOJOTHYECKHUX SIBICHUN; BBIJAIOIIMXCSA JTOCTHKEHUI
OMoJIorry, BOMIEAIINX B OOIIEYETIOBEYECKYIO KYJIBTYPY; CIIOKHBIX M MPOTHBOPEUMBBIX IMyTeH
Pa3BUTHSI COBPEMEHHBIX HAYUHbIX B3IJIAJ0B, UJIEH, TEOPHUM, KOHLIETIUH, TUIIOTE3 (O CYIIHOCTH U
IPOMCXOXKACHUH JKU3HH, YeJIOBEeKa) B X0/1€ Pa0OTHI C pa3IMYHbIMU HCTOUHUKAMH HH(OpMAIUH;

* BoOcCINUTaHUE YOEXKIEHHOCTM B HEOOXOAMMOCTH TIO3HAHMSI JKUBOM IPHUPOJIBI,
HE00XOIMMOCTH PAllMOHAIIBHOTO MPHUPOJIONOIb30BaHMs, OEpeKHOTO OTHOUIEHUS K MPUPOIHBIM
pecypcam U OKpy’Karollell cpene, COOCTBEHHOMY 37I0pOBbIO; YBaXXEHUS K MHEHHUIO OIIOHEHTa
pu 00CYXJIeHUH OMOJIOTHYECKHX MpoOiIeM;

* UCIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUN W YMEHHI B NOBCEIHEBHOU
KU3HHU /U1l OLIEHKU MOCJEJCTBHM CBOEH AeATeNbHOCTU (M JAEATENIbHOCTH JPYTUX JIIOJEH) 1o
OTHOUIEHHUIO K OKpY’Kalollled cpeie, 30pOBbI0 IPYTHX JIIOJEH U COOCTBEHHOMY 3/10POBBIO;
000CHOBaHME U COOJIOZICHHE Mep MPOPUIAKTHKHY 3a00JI€BaHNM, OKa3aHUe MEePBON MOMOIIU MPH
TpaBMax, COOJIIOICHHUE MTPABHJI TOBEIEHUS B IPUPO/IE.

1.2.2. Tliianupyemble pe3y/bTaThl OCBOCHHMS 0011e00Pa30BaTEJbLHOI0 MpeaMeTa B
coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
[1K 1. Beimonnenue paboT MO COAepKaHUIO MUETUHBIX CEMEH.

1K 1.3. BeInosiHATE MO PYKOBOJACTBOM BETEPHHAPHOTO CIIEHUAINCTA MPOPUIAKTHIECKHE
MeponpusTHs 110 60pb0e ¢ 00JIE3HSIMU U BPEAUTESIMH MUE.

[1K 3. CenekmnmoHHO-TIIIeMEHHasl paboTa C mMIeIaMu.



[1K 4. BeimonHeHue padoT Mo ONbUICHUIO PACTEHUH (B T.4. KYJIbTYp 3aIIUIICHHOTO TPYHTA).

I1IK 5.1. YnpaBnsTe TpakTopaMy B OpraHU3aLUsAX CEIbCKOr0 X035HCTBA.



Koa n
HaHMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

I[Inanupyemble pe3y/bTaThbl 0CBOEHHS NpeAMeTa

O01mue

Ipenmernbie

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccroHanbHON
JeSITeIbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYLy, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHUBHOH JEATCIBHOCTH TEXHOJOTMYECKOW M
COLIMAJILHOM HAINpaBJICHHOCTH, CIHOCOOHOCTh WHHUIIMHPOBATH,

IUIAHUPOBaTh U CAMOCTOSITENIBHO  BBIMIOJHATH  TaKyHO
JIeSTeTbHOCTb;
- HHTEepeC K pa3nuyHeiM cdepam mpodeccHoHaTbHOMI

JIEITEIILHOCTH,
OBnaneHre YHUBEPCAIBHBIMU YYEOHBIMH IO3HABATEIbHBIMU
JNEUCTBUSIMU:

a) 0a30BbIe JJIOTHYECKHe JIeliCTBUA:

- CaMOCTOSITENBHO  (POpMYyIUpPOBaTH |
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIIA OCHOBAHMS JUIS
CpaBHEHHUS, KIIacCU(PUKAIIUU 1 0000IICHNS;

- ONpeneNATh IEMH JeATCIIbHOCTH, 33JlaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBJICHHSIX;

AKTYyaJIu3npoBaTh

IMPOTUBOPCUUA B

- BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTb, OLCHHBATH
COOTBETCTBUE  PE3YJBTATOB  LIEJSIM, OLICHUBATh  PUCKU
MMOCJICICTBUI NCATCILHOCTH;

- pa3BuUBaTh KpEAaTHUBHOE MBILUICHWE IIPU  PEUICHUHU

JKU3HEHHBIX TTPOOIeM

0) 0a30BbI€ HCCIEI0BATEIbCKHE e CTBHSI:

- BJaACTh HaABBIKAMH  y4eOHO-HCCIIEIOBATEIBCKOW U
MIPOCKTHOM JIEATEILHOCTH, HABBIKAMHU Pa3peIICHUs POOIIeM;

- BBIABIIATH MMPUIUHHO-CJIICICTBCHHBIC CBsI3H u

- chopMHpOBaTh 3HAHHA O MECT€ M POJU OUOJOTHH B
CHUCTEME €CTEeCTBEHHbIX HayK, B ()OPMUPOBaAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTUHBI MHUpPaA, B
[IO3HAHUM 3aKOHOB IPUPOABI U PELICHUH >KU3HCHHO
BaYKHBIX COLIMATIBHO-3TUYECKUX, 9KOHOMUYECKUX,
HKOJIOTUYECKUX MpoOJIeM YeJOBEYeCTBa, a TaKXkKe B
pelieHun BOIIPOCOB PalOHAIBLHOTO
IPUPOJONOIL30BaHUSA; B (OPMUPOBAHUH LIEHHOCTHOI'O
OTHOLIEHMSI K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJE
POCCHMCKMX M 3apyOeKHBIX YYEHBIX - OMOJIOTOB B
pasBuTHE OWONIOTHH; (DYHKIIMOHAIGHOW TPAMOTHOCTH
YeJI0BEKa JJISl pelIeHUs )KU3HEHHBIX MTPo0iieM,

- YMETh BIAJCTh CHUCTEMOW OWOJOTHYECKUX 3HAHHMH,
KOTOpas BKJIOYAET:

OCHOBOITOJIATAIONINE  OMOJOTMYECKHE  TEPMHUHBI U
NOHATUS ()KU3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BUI,
MO YJISIIAS, 9KOCHUCTEMA, OHOIIEHO3, ouocdepa;
MeTa0oJaM3M, T'OMEOCTa3, KIETOYHBIH  HMMMYHUTET,
OuocuHTe3  Oenka, OMONOIUMEPBI,  JTUCKPETHOCTH,
CaMOpETyJISALHNS, CaMOBOCITPOU3BENCHHUE,
HACJIEICTBEHHOCTh, U3MEHYHUBOCTh, YHEPro3aBUCUMOCTb,
POCT U pa3BUTHE);

Oouonorudeckue Teopuu: kiaerouyHas teopus T. IlIBanHa,
M Illneiinena, P. BupxoBa; KIOHaJIbHO-CEJIEKTUBHOTO
nMmmyHutera I1. Dpnmux, .M. MeunnkoBa, XpoMOCOMHast
Teopuss  HaciaeAcTBeHHocTH 1. Moprana, 3akoH
3apojpimeBoro cxojcrsa K. bapa, sBosroninoHHas Teopust
Y. JlapBuHa, CUHTETHYECKAsI TEOPHs DBOJIOLUH, TEOPHUS
antponoreresa Y. /lapsuna; Teopus 6uoreoneHosa B.H.
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aKTyaJlu3upoBaTh 3aJady, BBIIBUIaThb I'MIIOTE3Yy €€ PELIEHUs,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTciIbCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh IIApaMETPbI U KPUTEPUH PEILICHUS;

- AHAJIM3UPOBATH IIOJIYYCHHBLIC B XOJC PCIICHHUA 3adadu
pe3ysbTaThl, KPUTUYECKH OLICHMBAThb MX JIOCTOBEPHOCTD,
IMPOrHO3UPOBATh UBMCHCHUEC B HOBBIX YCJIIOBUAX,

- YMETb IEPEHOCHTHh 3HAaHWs B IIO3HABATEIBHYIO W
NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEILHOCTH;

- YMETb HWHTETPUPOBATh 3HAHUA H3 PA3HBIX INPEIMETHBIX
o0OJacrei;

- BBIIBHUraTb HOBBIE
IIOAXOIBI Y PELLICHMUA,
- CHOCOOHOCTh MX MHCHOJb30BaHUS B I103HABATEIbHONH MU
COLIMAIBHON ITPAKTHUKE

Hacu, IMnpceajiaraTb OPHUIMHAJIBHBIC

CykauéBa; yuennss H.M. BaBwioBa - o IleHTpax
MHOrooOpasusi ¥ TNPOUCXOXKIACHHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBepiioBa - 0 NyTsAX W HaNpaBICHUIX
spoonnu, B.W. BepHasnckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHUS,
pacIlerIeHHs] PU3HAKOB, HE3aBUCUMOIO HACJEI0BaHUS
npu3zHakoB I'. MeHuens, CUENJIEHHOTO HacCleI0BAHUS
IIPU3HAKOB U HAPYILIECHMS CLEIUIeHus reHoB T. Moprasa;
TOMOJIOTUYECKUX psAnOB B HaCJEICTBEHHOMN
U3MEHUYMBOCTU H.MN. Baswumogsa, T€HETUYECKOT'O
paBHoBecus JIx. Xapau u B. BalinGepra; 3apoapIieBoro
cxonctBa K. bopa, Oumorenermueckoro 3akoHa D.
I'exkens, @. Mrosiepa);

IIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuHuMyma HO. Jlubuxa, 9KoJIOrHYecKOin
MUPaMM/JIbl YUCENl, DMOMACChl U DHEPTHUH);

runote3bl (koanepatHoil A.M. OmapuHa, MEpBUYHOTO
oympona JIx. Xompeitna, wukpochep C. Dokca,
puboszuma T. Yek);

- chopmupoBaTh yYMEHHUS pPACKpHIBaTh COJEpKaHHE
OCHOBOIIOJIATAlOIINX OMOJOTMYECKUX TEOPUN U TUIIOTE3:
KJIETOYHOH, XPOMOCOMHOM, MYTallMOHHOU,
ABOJIFOLIMOHHOW, TPOMCXOXKJIEHUS JKU3HM U YEJIOBEKa;
BJIaJICHUE CHCTEMOM 3HAHMH 00 OCHOBHBIX MeTOJax
HAy4YHOTO TO3HAHMSI, MCIIOJIb3YEMbIX B OHMOJIOIMUYECKHUX

HCCIICIOBAHUAX  JKMBBIX OOBEKTOB M  DKOCHCTEM
(omucanune, wu3MepeHUE, TMPOBEACHUE HAOIIOJACHHN),
crocobaMy  BBISIBJIGHHS U OIEHKHM aHTPOIIOT€HHBIX
W3MEHEHUH B MPUPOJIE;

- chopMupoBaTh yYMEHUs pacKkpbIBaTh
OCHOBOIIOJIAraroIie OHOJIOrHYeCKHUe 3aKOHBI n
3akoHoMepHoctu (I'. Mennens, T. Moprana, H.U.

Basunosa, 3. I'exkens, @. Miomepa, K. bapa), rpanutist
UX IPUMEHUMOCTH K )KMBBIM CHCTEMAM;




- YMETh BBIJICIISTH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT U 3IYKAPHUOT;
OJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPIaHU3MOB, BUJIOB,
OMOTeo1eH030B, IKOCUCTEM U OHuochepsl;

CTPOCHHUSI OpraHOB W CHUCTEM OpPraHOB pPaCTEHHI,
JKUBOTHBIX, YEJIOBEKA; IPOIECCOB KHU3IHEACATESILHOCTH,
NPOTEKAIINX B OpPraHU3Max pPacTCHHUH, JKUBOTHBIX W
YeJI0BEKa;

OMOJIOTUYECKHUX MIPOIIECCOB: oOMeHa BEIIIECTB
(metabonusm), uHGOPMAIIMK W TPEBPALLCHHUS SHEPTHH,
OpoXeHUsI, aBTOTPO(PHOr0 MU TETEPOTPOPHOro THUIIOB
NUTaHus, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
raMeToreHe3a, AMOpHOIreHe3a, MOCTAIMOPHOHAIBLHOTO
pa3BUTHSA, PA3MHOKEHUS, WHIUBUIYaTHHOTO Pa3BUTHS
opranu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS  T'€HOB,
reTepo3uca;  JEUCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOWJIM3HUPYIOIIETO, JBIDKYIIETO W Pa3pbIBAIOIIECTO
€CTECTBEHHOTO oToopa; AIJIONATPUIECKOTO u
CHUMITaTPUYECKOTO BU000pa30BaHus; BITUSTHUS
JBYDKYIIUX CHJI DBOJIIOIUHM Ha TEHO(OH MOy,
NPUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpeie OOWTaHWUS,
YyepelOBaHUS HAIMpPaBICHUN SBONIOIHMH, KPYrOoBOpOTa
BEIIECTB ¥ MTOTOKA YHEPTUH B SKOCHCTEMAX;

- IpUOOpecTH OMBIT NPUMEHEHHS OCHOBHBIX METO/0B
HAyYHOTO TIO3HAHUS, WCIONB3YyeMBIX B OHOJOTHH:
HAOIO/IEHUsI U OIMHMCAHUS JKUBBIX CHCTEM, MPOIECCOB U
SIBIICHWIA; OpPTraHW3allMyd W TPOBEICHHUS OMOJIOTHYECKOTO
DKCIIEPUMEHTa,  BBIABMIKCHHSI  THIIOTE3,  BBISBIATH
3aBUCUMOCTH  MEXKIy HCCIEAYEeMBIMH  BEITMYWHAMH,
OOBSCHATH TOJIYYEHHBIE PE3yabTaThl U (OpPMYyTUPOBATH
BBIBOJIBI C MICTIOJIH30BAaHUEM HAyYHBIX MTOHITHHA, TCOPUH U
3aKOHOB;

- chopMupoBaTh yMEHHUS BBIIENATH CYIIECTBEHHBIC
MPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT U DYKAPUOT;




OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPIaHU3MOB, BUJIOB,
OMOTeo1eH030B U JKOCHUCTEM; OCOOECHHOCTH IPOIECCOB
oOMEeHa BEIIECTB M IPEBpAICHUS SHEPTUM B KIETKE,
(doToCHHTE3a, IUIACTUYECKOTO U JHEPreTHYECKOTOo
oOMeHa, XEMOCHHTE3a, MHTO3a, Meiio3a,
OILIOIOTBOPEHHS, pa3BHUTHUS " Pa3MHOXKCHHUS,
WH/IMBUYAIbHOTO DPa3BUTHS OpraHu3Ma (OHTOreHe3a),
OOprOBI 32 CYIIECTBOBAaHUE, E€CTECTBEHHOrO 0TOOpa,
BUZ000pa30BaHusl, MPHUCIIOCOOIECHHOCTH OpPTraHU3MOB K
cpene OOWTaHUS, BIUSHHS KOMIIOHCHTOB 3KOCHUCTEM,
AHTPOIIOTEHHBIX HW3MEHEHHH B JKOCHCTEMax CBOCH
MECTHOCTH, KPYrOBOPOTa BEIIECTB M IPEBpAIICHUE
sHeprum B Ouocdepe;

- chopMHpPOBaTh YMEHHUS TNPUMEHSTH IOJYYCHHBIC
3HaHUS JUISI OOBSCHEHHs OHOJIOIMYECKHX IPOIIECCOB U
SIBJICHUM, /ISl TPUHSATHS TNPAKTUYECKUX pCIICHUH B
MOBCEHCBHOM  JKM3HM  C  IeNbI0  oOecreyYeHus
0€30macHOCTH ~ CBOETO  3JI0POBbSI M 3I0POBBS
OKpYXaroIMX JI0JeH, cOoOJII0/IeHUsT 30poBOro olpasa
JKU3HU, HOPM T'PaMOTHOTO IIOBEICHUS B OKpYKaIOIICH
OPUPONHON  cpene;  TMOHUMaHHE  HEOOXOJMMOCTH
UCIIOJIb30BAHUS TOCTIIKCHUI COBPEMEHHOI OHOJIOTHH U

OMOTEXHOJIOTU JUTS palMOHAIBHOTO
MIPUPOJONIOIB30BAHNS; yMeHue HCIIOIb30BATh
COOTBETCTBYIOLINE apryMEHTHI, OMOJIOrMUECKYIO

TEPMHUHOJIOTHIO W CHMBOJHMKY JUIsI JOKa3aTelbCTBa
POJICTBA OPTraHWU3MOB PAa3HBIX CHCTEMATHYCCKHX TPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB U Cpe/bl OOUTaHUs; EIUHCTBA
YEJIOBEUECKHX pac; HE0OXOJAMMOCTH 370pOBOTO 00pasa
JKU3HU, COXpaHEHUs pa3HO0Opa3us BUIOB U IKOCHCTEM,
KaK  YCJIOBHS  COCYIISCTBOBAHWS  TNPUPOIBI U
YeII0BEYECTBA;

- chopMHpOBaTh YMEHUS periaTh OMOJIOTHYECKUE 3a/1a4H,
COCTaBIISITh TCHOTUIMYECKHE CXEMBI CKpEIIMBaHUS s




pa3HbIX TUIIOB HACJIEIOBaHUS MPU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMBbI TIEPEHOCA BEIIECTB M HHEPrUU B
sKOCHCTeMax (LeMU MUTAHUA, THUIIEBbIE CETH), BBISBISAThH
MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXK]y HCCIIEyeMbIMHU
OHMOJIOrMYeCKUMH 00BbEKTaMHU, MTPOLIeCCaMH U SIBJICHUSIMU;
JlefaTh BBIBOJIBI U MIPOTHO3bI HA OCHOBAHUHU MOJIYYEHHBIX
pe3yJbTaToB;

- chopMupoBaTh YMEHHS KPUTHYECKH OICHUBATH
uH(pOpMaLIHIO OHOJIOrMYECKOro coJiepKaHus,
BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IUUYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOM MH(OpMALINU, HAYYHO-
MONYJISIPHBIE MaTE€PUAIbl); UHTEPIPETUPOBATH ITUUECKHUE
aCTeKThl COBPEMEHHBIX UCCIIEJJOBaHU B OHOJOTHUH,
MEIWIIHE, OMOTEXHOIOTHH; PACCMATPUBATh TII00aThHBIC
HKOJIOTHYECKUE poOIeMbI COBPEMEHHOCTH,
dbopMUPOBAaTh MO OTHOIICHHID K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OIICHMBAThb ATHUYECKHUE AaCIEKThI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JACTH OMOTEXHOJIOTHH

u TCHETHYECKUX  TEXHOJOTHH (KJIIOHMpOBaHUE,
HCKYCCTBEHHOE OILTIO/IOTBOpPEHHE, HarpaBJICHHOE
M3MEHEHHEe TeHOMa W CO3JJaHHe  TPAHCTEHHBIX
OpPIraHU3MOB);

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIC
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OMOJIOTUYECKOU uHpopmaruu u3 HECKOJIbKUX
HUCTOYHUKOB, TPAaMOTHO HCIONb30BaTh TMOHSATUHHBIN
anmapat OUOJIOTHH;

- yMeThb BBIABUTATh TUIOTE3bl, MPOBEPATH HUX
AKCIIEPUMEHTAJIbHBIMUA CpPEACTBAMH, (OpMyIHpys LETb
WCCIICTOBAHMsI, aHATU3UPOBATh MOJTYYCHHbBIE PE3yIbTaThl
U JieJaTh BBIBOJBI;

- MPUHUMATh YydYacTHe B HAYYHO-HCCIEIOBATEIbCKON
pabore TmToO OWOJOTHMH, OKOJOTMM M  MEIUIMHE,
MPOBOAMMON Ha 0asze IIKOJBHBIX HAy4YHBIX OOINECTB U




nyOJIMYHO NPEJCTaBIATh IOJTYYEHHBbIE pPe3ysbTaThl Ha
YUEHHUECKUX KOH(PEPEHIUSIX Pa3HOTO YPOBHS,

OK 02. Hcnonb3oBaTh
COBpPEMCHHBIC
CpeICTBa MOUCKA,
aHam3a u
UHTEpIpEeTaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32,144
npoQeCCUOHATLHON
JeSITeTbHOCTH

B o6uiacTu IEHHOCTH HAYYHOTO TIO3HAHUS:

- c(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HAayKd M OOIIECTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha Jajore KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa B
MOJINKYJIBTYPHOM MHDE;

- COBEPILUCHCTBOBAHUE S3BIKOBOM M YMUTATEIILCKOM KYJIbTYPBI
KaK CpEICTBAa B3aUMOJEHCTBHSA MEXIYy JIIOABMHM U ITO3HAHUSA

MHpa;
- OCO3HAaHWE IEHHOCTH HAY4YHOW JAEATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH IPOEKTHYIO u FICCIIE/IOBATEIBCKYIO

JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;
OBnageHne yHUBEPCAIBHBIMH y4eOHBIMU TT03HABATEIbLHBIMHU
NENCTBUSIMU:

B) pabota ¢ napopmaruei:

- BJIaJIETh HABBIKAMH MOJY4YeHUs MH(DOPMAIMK U3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBJISATh IIOUCK,
aHAJIN3, CHUCTEMAaTH3alMI0 M MHTEpHIpEeTaluio HHPOpMauu
pas3INYHBIX BUAOB U (POPM NPECTABICHHUS;

- co3JaBaThb TEKCTbl B pa3IUYHbIX (opMarax € y4eToM
Ha3HaueHUs WHPOpMallMUd U LEJeBOM ayIuTOpPHM, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyalIU3aliy;

- OLIEHHMBATh JIOCTOBEPHOCTbH, JIESTHTUMHOCTh MH(POpMALIUH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOpPMaM;

- HCII0JIb30BaTh cpeacTBa MH(POPMALIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJOTHH B pEIICHUH KOTHUTHBHBIX,
KOMMYHHUKaTHUBHBIX M OpraHM3allMOHHBIX  337a4  C
CcOOIrOIeHNEM TpeboBaHMit PTOHOMUKH, TEXHUKHA
0€30IaCHOCTH, THUTHEHBI, pecypcocOepekeHusi, MPaBOBBIX U
STHYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MMacHOCTH;

- BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3alMThl HHPOPMALIUH,

- chopMupoBaTh YMEHHS KPUTHYECKH OICHUBATH
uH(pOpMaLIHIO OHMOJIOrMYeCKOro COJIepKaHus,
BKJIOUAIOLIYIO TICEBJOHAYYHBIE 3HAHUSA W3 Pa3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOi MH(OPMALIUU, HAYYHO-
MONYJISIPHbIE MaTE€pPUaIbl); UHTEPIPETUPOBATH ITHUECKUE
acreKThl COBPEMEHHBIX UCCIIEJOBaHUM B OHoJOruw,
MeIUIMHE, OMOTEXHOJIOTHH;

- UHTEPHPETUPOBATH 3TUYECKHE ACHEKThl COBPEMEHHBIX
WCCJICIOBAaHWA B OMOJIOTHUH, MEAHMIIMHE, OMOTEXHOJIOTHUH;
paccMaTpuBaTh TJI00ANBHBIE SKOJOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOILIECHUIO K HHUM
COOCTBEHHYIO MO3UIIHMI0, YMEHHE OLEHUBATh ITUYECKUE

acleKThl COBPEMEHHBIX HCCJIEJOBaHMM B  00JaCTH
OMOTEXHOJIOTUH u TEHETUYECKUX TEXHOJIOTU
(KIIOHMpPOBaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHHUE,
HalpaBJIE€HHOE  M3MEHEHME T€HOMa U  CO3JaHue
TPaHCTE€HHBIX OPTaHU3MOB);

- chopmupoBaTh yMEHHS cO37aBaTb COOCTBEHHBIE
NUCbMEHHBIE W  YCTHBIE COOOIIEHUS Ha OCHOBE
OMOJI0rNYecKOon uH(popMaun u3 HECKOJIbKUX
HUCTOYHUKOB, TPaMOTHO MWCIIOJIb30BaTh IOHATUHHBIN

anmapat OUoJIoTHUr
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nH(GOPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. DddextuBHO

B3aUMO/ICHCTBOBATh U
paborarb B
KOJIJICKTHBE "
KOMaH/1e

- TOTOBHOCTH K CamMOpa3BUTHIO,
CaMOOTIPE/ICIICHUIO;

-OBJIAJICHUC HaBEIKAMH y4e0HO-UCCIIeIOBATEILCKOH,
MIPOCKTHOM M COIMATILHOM IS TEIbHOCTH;

OBilaleHHe  YHUBEPCAJIbHBIMH  KOMMYHHMKATHBHBIMH
JelCTBUSIMU:

0) cOBMeCTHas 1eSITeJIbHOCTD.

- MIOHUMAaTh M HCIOJb30BaTh IPEUMYINECTBA KOMAHIHOW H
WHIUBUIyaJIbHOU PaOOTHI;

- MPUHUMATD e COBMECTHO JIeSITCIIbHOCTH,
OpraHW30BBIBATH W KOOPAUHUPOBATH JEHCTBUS IO €€
JIOCTYDKCHHIO: COCTABJIATH IUIaH JEHCTBUM, paCIIPeIeIsTh POJIH
C yYeTOM MHEHUH YYaCTHUKOB OOCYXKJaTh pPe3yIbTaThl
COBMECTHOM pabOTHI,

- KOOPJIMHUPOBATH U BBINOJHITH pPabOTy B  YCIOBHUSAX
peanbHOTO, BUPTYAIbHOTO u KOMOWHHMPOBAHHOT'O
B3aUMOJCHCTBUS;

- OCYIIECTBJIITh MO3UTHBHOE CTPATETUYECKOE TOBEIACHUE B

CaMOCTOATCIIBHOCTH H

Pa3IMYHBIX CUTyalUsIX, MIPOSIBIIATH TBOPYECTBO u
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTHBHbBIMH
JeHCTBHSIMM

) NpUHATHE ceOsi U IPYTUX JIOIei:

- NPUHAMAThb MOTHBBI WM apPryMEHTBHl JAPYTHX JIOJEH IIpHU
aHaJIn3€e Pe3yNbTaTOB IEATEIBHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIFOJIEH Ha OMIMOKY;

- pa3BUBaTh CIMIOCOOHOCTh MOHUMATh MUP C MO3ULMU JPYroro
YEJI0BEKa

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIE
NUCHbMEHHBIE W  YCTHBIE COOOIICHWST Ha OCHOBE
OMO0JIOTNYECKOI uH(pOpMaIuu u3 HECKOJIbKUX
UCTOYHUKOB, TPaMOTHO WCIOJb30BaTh TOHATHUHBINA
anmapat OHOJIOTHH,

- yMeThb BBIIBUTATh THUIOTE3bl, MPOBEPATh UX

HKCIEPUMEHTAIBHBIMA CpPEACTBAMH, (HOPMYIUPYS LENb
UCCIICIOBaHMS, aHAJM3UPOBATh MOJYYCHHBIC PE3yIbTaThI
U JieJaTh BBIBOHI;

- TpPUHAMATh YYacTHE B HAYYHO-HCCIIEIOBATEIbCKON
pabore 1O OWOJNIOTHH, OKOJOTHH H  MEIUIMHE,
NpOBOAMMON Ha 0a3e MIKOJBbHBIX HAYYHBIX OOIIECTB H
HY6JH/I‘-IHO IpeACTaBIATL IOJYUCHHBIC PE3YJIbTAaThl Ha
YYCHUYIECKUX KOH(DEPEHIMIX Pa3HOTO YPOBHS

OK 07.
ConeiicTBOBaTH
COXPAHCHHIO

B 00J1acTH 3K0JI0OTHYE€CKOr0 BOCIIUTAHUSA
- c()OPMHPOBAHHOCTDH IKOJIOTHYCCKON KYJIbTYphI, TOHUMaHHE
BIIMAHHUS COIUAJIBHO-DKOHOMUYCCKUX HpOHeCCOB Ha COCTOAHUC

- BJIAJETh CHUCTEMOI 3HAHWI 00 OCHOBHBIX METOIAX
HAyYHOTO TIO3HAHMSI, MCIIOJIb3yeMbIX B OHOJIOTHYECKHX
UCCIIENOBAHUAX  JKUBBIX OOBEKTOB M  DKOCHCTEM
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OKpYKarolllen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HaHUA 00
W3MEHEHUH KIIMMaTa,
MPUHIIMIIBI
OEepEeKITUBOTO
IIPOU3BO/ICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUAX

IPUPOJHON M COLMAIBHON Cpelbl, OCO3HAHUE TJI00AIbHOTO
XapakTepa 3KOJOTHYeCKUX MTPo0IIeM;

- TUIAHUPOBAHHUE U OCYIIECTBICHHUE ACHCTBUI B OKpY’KaroIIEH
cpele Ha OCHOBE 3HAHUA LEJIed YCTOWYMBOIO pa3BUTHUSA
YeJI0BEYECTBA,
aKTUBHOE  HEIPUsTHE
OKpYKalolllei cpee;

- YMEHHE IPOrHO3UPOBATh HEOJIArONpPHUSATHBIE SKOJIOTHYECKHE
MOCNEACTBUS MPEANPUHUMAEMBIX ACHCTBUM, MpenoTBpallaTh
ux;

JEUCTBUM,  NPUHOCAILIUX  Bpen

- paCcIupCHUC OIIbITa ACATCIIBHOCTH 9KOJIOTHYECKON
HAITPaBJICHHOCTH,
- OBJIAJACHUC HaBbIKaMH yqe6H0-HCCHGHOBaTeHLCKOﬁ,

IIPOEKTHOM ¥ COLMAJILHOMN NEATEIBHOCTH

(ommcanue, H3MEpEHUE,
croco0aMy  BBIABICHUS
W3MEHCHHI B TIPUPOJIE;

- YMETh BBIABJISATH OTJIMYMTEIBHBIC TMPHU3HAKU >KUBBIX
CHCTEM, B TOM 4YHCJIC I'pHOOB, PacTECHHM, KHUBOTHBIX U
YeJI0BEKa; MPHUCIIOCOOIECHHOCTh BHIOB K CpeJic OOUTaHUS,
a0MOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB DKOCHCTEM,

HaOI0CHU );
AHTPOTIOTCHHBIX

IIPOBCACHUEC
n  OLCHKHU

B3aMMOCBSI3Ei OpPraHu3MOB B cooOmiecTBax,
AHTPOIIOTEHHBIX W3MEHEHHH B OKOCHCTEMax CBOCH
MECTHOCTH;

- yMeTh  BBIACHATH  CYIICCTBEHHBIC  IPU3HAKU
OMOJIOTUYECKHUX MPOIIECCOB: oOMeHa BEIIIECTB

(MeTabonu3m), MHPOPMAIUM M TIPEBPAIICHUS SHEPIHH,
OpoXXeHHs, aBTOTPO(GHOIO U TeTepoTPO(HOTO THUIIOB
MUTaHUsA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEiH03a,
raMeToresesa, 5SMOpHOreHe3a, IMOCTIMOPHOHAIBHOIO
pa3BUTHSI, Pa3MHOXKCHUS, WHIAMBHIYATbHOTO Pa3BUTHUS
opranm3Ma (OHTOTCHE3a), B3aWMOJCWUCTBHS TCHOB,
reTepo3uca;  JEWCTBUH  HMCKYCCTBEHHOTO  OTOOpa,
CTaOWJIM3HUPYIOIIETO, JBIDKYIIETO W Pa3pbIBAIOIICTO
€CTECTBEHHOTO oToopa; AIJIONIATPUIECKOTO "
CUMMATPUYECKOTO BUJI000pa30BaHNUS; BITUSTHUS
JBIDKYIUX CHJI 3BOJIONUU Ha TEHO(OH] TOIMYJISIIHH,
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHus,

Yepe/OBaHNUS HAIMPABJICHUNA DSBOJIOIHMH, KPYroBOpOTa
BEIIECTB U MTOTOKA YHEPTUU B IKOCHCTEMAX
[IK 1. BeimonnHeHne | - TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpCTBa, | - CHOPMUPOBATH yMEHHUS KPUTHUYECKH OIICHMBATH
pabort o TPYIOJTIOOHE; uHpopmaIuio OMOJIOTUYECKOTO COJIepKaHus,
COJIEP>KaHUIO0 - TOTOBHOCTb K AKTHBHOM JESATEIBHOCTH TEXHOJOTMYECKOW M | BKIIOYAIONIYIO TCEBJOHAYYHBIE 3HAHUS M3 PA3IUYHBIX

MYEJIUHBIX CEMEN.

COITMAIbHOM HAIMpPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

IUIAaHUPOBaTh M CAaMOCTOSTENIbHO  BBINOJHATH — TaKylo
JeSITeNIbHOCTD;
- UWHTepeC K pas3auuHbIM cdepaM npodeccHoHanbHOM

JIeATEIIbHOCTH,

HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMAIIUH, HAYIHO-
MOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATH ITHUECKUE
aCMEKTHl COBPEMEHHBIX WCCJIEAOBaHUN B OHOJIOTHH,
MeAHINHE, OMOTEXHOIOTHH;
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OBnajieHue yHHMBEPCAIbHBIMH YY€OHBIMH ITO3HABATEIbHBIMU
NENCTBUSIMU:

[IK 1.3. BeInoaHATh
1OJ1 PYKOBOJICTBOM
BETEPUHAPHOTO
creruaiucra
npodHIaKTHIECKUE
MEPOIPUSITHS 110
00oproe ¢ 6oIe3HIMU

H BPpCAUTCIIAMU ITYCII.

- BBIBILITH  3aKOHOMEPHOCTH M  IPOTUBOPEYUS B
paccMaTpUBaEeMbIX SBJICHUSAX;

- BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLECHHBATH
COOTBETCTBUE  PE3YJbTATOB  IEJISIM, OIICHUBaTh  PUCKHU
MOCJICACTBHUI IEATCILHOCTH;

- pa3BuUBaTh KpEATUBHOE MBIIUICHHE TMPU  PEHICHUU

YKU3HEHHBIX TIPOOIJIeM

- YMETh BBIJICIIATH CYIIECTBEHHBIC TPU3HAKU:
CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT U IYKAPHUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTreoIIeHO30B, IKOCUCTEM U OuochephI;

CTPOCHHUS OpraHOB W CHUCTEM OpPraHOB pPACTEHUH,
KHBOTHBIX, YEIIOBEKA; IMPOIECCOB KHU3HEIEATECILHOCTH,
MPOTEKAIMINX B OpraHU3Max pacTEHHWH, >XUBOTHBIX U
YeJI0BEKa;

OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEILIECTB
(MeTabonu3m), MHPOPMAIUM W TIPEBPAIICHUS SHEPIHH,
OpoXXeHHs, aBTOTPOGHOTO U TeTepoTPO(HOr0 THUIIOB
NUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEiH03a,
raMeToresesa, 5SMOpHOreHe3a, MOCTAIMOPUOHAIBHOIO
pa3BUTHSI, Pa3MHOXKCHUS, WHIAMBHUIYAIBHOTO Pa3BUTHS
opranu3Ma (OHTOTCHE3a), B3aWMOJCWUCTBHS TCHOB,
rerepo3uca;  JIGUCTBUH  HCKYCCTBEHHOTO  OTOOpA,
CTaOMITM3UPYIOMIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa; AITIOTATPUIECKOTO u
CUMTIATPUIECKOTO BHI000pa30BaHNS, BITUSTHUS
JIBUKYIIUX CHJ DBOJIONUU Ha TE€HO(OH[ MOMYISINU;
MPHUCIIOCOOJICHHOCTH OPTraHW3MOB K Cpele OOWTaHWs,

YepelOBaHUs HAIpPaBICHUN HBOJIOLUU; KPYroBOpoTa
BEIL[ECTB U ITOTOKA YHEPTUU B IKOCUCTEMAX;
[IK 3. CenekimoHHO- | - OCO3HAaHWE IEHHOCTU HAy4YHOW JESTeIbHOCTH, TOTOBHOCTH | -  yMETh  BBLACHATh  CYLIECTBEHHbIE  IPHU3HAKU
IUIEMEHHas paboTa ¢ | OCYLIECTBISATh IIPOECKTHYIO u UCCIIEI0BATENbCKYIO | OMOIOTMUYECKUX IIPOLIECCOB: obMeHa BEIIECTB

IM4ciIaMHu.

NeSITeTbHOCTh WHAWBUYAIBHO U B TPYIIIIE;
OBnajeHne YHUBEPCAIbHBIMU Yy4eOHBIMU I103HABATEIbHBIMHU
NEUCTBUSIMU:

Pabora ¢ undpopmanueii:

- BJIaJICTh HABBIKAMH MOJTYYeHHs HH()OPMAITMH U3 HCTOYHHKOB

(meTabonu3m), WHGOPMAIUM W TIPEBPAIICHUS DHEPTHH,
OpoXXeHHs, aBTOTPO(GHOrO U TIeTepoTPO(HOr0 THUIIOB
MUTaHus, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
raMeToreHesa, HSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3sBUTHS, PAa3MHOXKEHUS, WHAWBHIYAIGHOTO Pa3BUTHS
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pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBJISTh IIOMUCK,
aHalM3, CHUCTEMATU3aLMI0 M HWHTEPIPETAlni0 HHPOPMALUU
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,

opranu3Ma (OHTOT€He3a), B3aUMOJCWUCTBUS TI€HOB,
rerepo3uca;  JEUCTBUH  HMCKYCCTBEHHOro  OTOOpa,
CTaOUITM3UPYIOLIETrO, JBIDKYILIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOT'O oTbopa; AJJIONATPUUECKOTO u
CUMIATPUYECKOTO BUJI000pa30BaHNUS; BIIMSTHUS
JIBIKYIIUX CUJ DBOJIONUU HAa TEeHO(OH[ TOIMYJISIINN;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWUTaHus,
Yepe/loBaHUsl HaNpaBJICHUN HBOJIOLUHU; KPYroBOpOTa

BCIICCTB U ITIOTOKA DHCPI'UH B OKOCUCTEMAX

[IK 4. Boinonnenue
paboT MO OMBUICHUIO
pacteHuii (B T.4.
KYJIBTYp
3aIMILIEHHOTO

TPYHTA).

- IUIAHUPOBAHHUE U OCYILECTBICHHUE JACHUCTBUI B OKPY)KAIOLIEH
cpele Ha OCHOBE 3HAHUs LEJNed YCTOWYMBOIO pPA3BUTHUSA
YEJI0BEYECTBA;
AKTUBHOE  HEIpUSATHE
OKpY’Kalollei cpene;

- YMEHHE IPOTHO3UPOBATh HEOJIArONPHUSATHBIE SKOJIOTHYECKHE
MOCJIEACTBHS MPEANPUHUMAEMBIX JEHCTBUM, IMPEIOTBPAILATH
UX;

- pacuupeHue
HaIlpaBJIECHHOCTH;
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-MCCIIEI0BATEIbCKOM,
IIPOEKTHOM U COLIMAIIbHON NEATEIIbHOCTH

NEUCTBUM, TPHUHOCAIIUX  BpE.

OIIbITa JACATCIIBHOCTH JKOJIOTHYCCKOM

- YMeTb  BBIIBHUIaTb THUIIOTE3bl, IPOBEPATH  HUX
HKCIEPUMEHTAIbHBIMU CpPEACTBaMH, (HOPMYIUPYs LEb
WCCJIE0BAHMS, aHAIM3UPOBATh MOJYYEHHBIE PE3YyJIbTaThl
U JIeN1aTh BBIBOJBI,

- NPHUHHMATh YYacTHE B HAy4YHO-UCCIEAOBATEIBCKON
pabore 1o OMOJNOTHMH, SKOJIOTMUM M  MEAMLUHE,
NPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB U
nyOoJIMYHO MPEJCTaBIATh IOJTY4YEHHbIE pe3ysbTaThl Ha
YUEHHUYECKUX KOH(PEPEHIHIX Pa3HOTO YPOBHS

[IK 5.1. YnpaBnAarts
TpakTOpamMu B
OpraHHu3aIusIX

CEJILCKOT'0 XO0O35ICTBa.

- BBIBISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYHS B
paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTb, OLECHHBATH
COOTBETCTBUE  PE3YJBTATOB  LEJSIM, OLEHUBATh  PUCKHU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BuUBaTh KpEAaTHUBHOE MBILUICHWE IIPU  PEUICHUHU

YKU3HEHHBIX TTPOOIeM

- TMOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW H
UHAUBUAYaJIbHON paboThI;

- PUHUMATD e COBMECTHOH JIESITEIIBHOCTH,
OpPraHW30BBIBATH W KOOPJMHHPOBATH JCUCTBUS TI0 €€
JOCTH)KEHUIO: COCTABIIATH TUIAH IEHCTBHMA, pacpeaensiTh pojIu
C YyYeTOM MHEHUH YYaCTHUKOB OOCYXKJaThb pe3ylbTaThbl

- chopMUpOBATh YMEHHUS TPUMEHATH IOJYYEHHBIE
3HaHUS NI OOBACHEHHS OHMOJOrMYECKHX MpOLECCOB U
SABJICHUM, U1 TPUHATHS NPAKTUYECKUX pEUICHUH B

NOBCETHEBHOM  HM3HM C  IEeNbl0  OoOecredyeHus
0€30IIaCHOCTH ~ CBOETO  3JI0OPOBbSI M 3J0POBBS
OKPYKaIOIIMX JIIOJIeH, COOII0AEHUs 340poBOro obpasa

KM3HH, HOPM TI'paMOTHOI0 IIOBCACHUSA B OKpY)KaIOHIeﬁ

MPUPOAHON  cpene; IMOHUMaHue  HeOOXOIMMOCTH
WCIIOIH30BAaHUS JTIOCTHIKCHHI COBPEMEHHOW OHMOIOTHH U
OHMOTEXHOJIOTUHI JUISt paLMOHAIBLHOTO
MPUPOAONOJIb30BAHMUS; YMEHHE HCIOIb30BaTh
COOTBETCTBYIOLIUE apryMEHTHI, OMOIOTHYECKYIO

TCPMHUHOJIOTUIO W CHUMBOJIMKY JId JOKa3aTCJIbCTBA
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COBMECTHOM pa6OTBI; poacTBa OpPraHu3MOB pa3HBIX CHUCTEMATHUYCCKUX I'PYIIII;
B3aUMOCBA3U OPraHU3MOB U CPCAbI O6I/ITaHI/I$I; CANHCTBA
YCJIOBCYCCKUX pac; HCO6XOI[I/IMOCTI/I 340POBOIO 06pa3a
JKHU3HH, COXPAaHCHUA pa3H006pa31/151 BHUI0OB U 5KOCHUCTECM,
KakK YCII0BUA COCYHICCTBOBAHUA IMpUPOAbI u
YCJIO0BCUYCCTBA,
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2. CTpyKTYypa M cojiep:kaHue 0011e00pa3oBaTeILHOI0 yueoHoro npeamera «buosorus»
2.1. O0beM y4eOHOro npeiMeTa BHAbBI Y4eOHOIi padoThl

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMBbl NpeAMeTa 216
B T.4. 00s13aTe/IbHasI HArpPy3Ka 144
OcHoBHoOE cojiepKaHue 120
BT. 4.:

TEOPETUIECKOe O0yUeHUE 68
IIPaKTUYECKUE 3aHATUS o4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 24
NPHUKJIAJHOT0 MOYJIsT)

TEOpeTUIeCKoe 00yueHue 8
IIPAKTUYECKUE 3aHATUS 14
CamocrosiTesibHas padoTa 72
Ipomexxyrounas atrectamus (1uddepeHHPOBAHHDII 3a4eT) 1
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2.2. TemaTn4ecKkHii IVIAH U COJlep:KaHMe YUeOHOI0 mpeaMera

HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3iesioB U TeM JladopaTopHbIe U NPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) YacoB | KOMIIETEHIMH
1 2 3 4
1 cemectp — 56 yacoB ( 30 T.0.+26 11.3.); 28 4acoB caMOCTOATENbHOI PadOTHI
Pa3nea 1. Knerka — cTpyKTYPHO-(DYHKIMOHAJILHAS eIMHMIIA }KUBOTO (24 T.0+ 12 11.3) 36
CamocrosiTejibHas padoTa 18
Tema 1.1. OcCHOBHOe co/Iep:KaHue 2
Buosorus kak Teopernueckoe o0yueHue: 2
HayKka buonorus xak Hayka. CBsi3b OMOJIOTHH ¢ APYTUMH HAyKaMu: OMOXuMus, 0Mo(pusnka, ONOHHKA,
resoreorpadus u 1p. Poib u mecto Guosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUDA. OK 02
3HayeHue Ouosornueckux 3Hanuil. icropus 6uonoruu. 3HaueHre HUTOIOTUY ISl pa3BUTHsI OMOJIOTUU U
MO3HAHUS MPUPOABL. METOABI IUTOIOTHH: MUKPOCKOTHSI, XpoMaTorpadus, 31eKTpodopes, MEeToa MEUEeHBIX
aToMOB, AU depeHnnanbHoe HeHTpUGYrupoBaHue, KyIbTypa KIETOK
Tema 1.2. O0mas | OCHOBHOE COep:KaAHUE 2
xapakrepuctuka | Teopernueckoe o0yueHue: 2
KHIHH Pa3noobpazue 6nocucrem. Opranuzaiysi OMOJIOTHYECKUX CUCTEM. Y POBHHM OpraHU3alluu OMOCUCTEM: 2
MOJIEKYJISIPHO-T€HETUUECKHM, OpraHONJHO-KJIETOYHBINA, OPTraHU3MEHHBIH, IONYJISALMOHHO-BUI0BOM, OK 02
9KOCUCTEMHBIH (OMoreoneHOTHYECKUI), Onocdepublil. Hayku, nsyyatoniye Ouosornyeckue 00ObeKThl Ha
Pa3HBIX YPOBHSIX OpraHu3anuy xu3Hu. OO1as xapakTepuCTHKa )KU3HHU, CBOMCTBA )KUBbIX cucTeM. [Iporeccsl,
MIPOUCXOAIINE B OMocucTeMax
Tema 1.3. OCHOBHOe co/iep:KaHue 6
Buonornyecku Teopernueckoe o0yueHune: 2
BAKHBIC XuMHueckuit coctaB kieTku. Heopranuueckue BenecTsa KJIeTKH, UX OMOIOrn4ecKas pob. OK 01
XHMHYECKHE Opranuyeckue BeliecTBa KiaeTku. buonornueckue nonumepsl. benku. Ctpykrypa u GyHKIMN OeIK0oBON OK 02
COCTHHECHUA MoJieKyJbl. DepMeHThI, MPUHIMI UX ASUCTBUS. YTIeBoabl. bruonornueckue GpyHKIMM yrieBoaoB. OK 04
Jlunuaer. O0mwmii mnan crpoenus. ['mapodpunbHO-TUIpOodoOHBIE cBOMicTBA. Knaccudukanus unuaos.
buonornueckue pynkuuu nununoB. AT®. Ctpoenne monekynsl AT®. buonornyeckue pynkunn ATD
IpakTHyecKne 3aHATHS: 4
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Ponn 6CJ'IKOB, YriI€BOJOB U JKHPOB B OPraHMU3ME YCJIOBEKA. ButamMuHBI 1 OMOJIOTMYECKHA aKTUBHBIE I[O6aBKI/I,
HX 3HAYCHHUC B JKMU3HU OpraHru3Ma YCJIOBCKA. T'umno- 1 aBUTaMHHO3bI UX HOCICACTBHS. HpeI[CTaBHGHI/Ie
YCTHBIX COO6H.[€HI/II71 C Hpe3eHTaHHeﬁ, IMOATOTOBJICHHBIX ITO IIEPEYHIO HCTOUYHHUKOB, PCKOMCH/IOBAHHBIX
npenoaaBaTcjicM

Tema 1.4.
CtpykTypHO-
pyHknuoHanbHas
opraHu3zanus
KJIETOK

OcHoBHOe coJepKaHue

(o]

Teoperuyeckoe o0yueHue:

Knerounas teopus (T. [lIBann, M. llneiinen, P. Bupxos). OCHOBHbIE OJ0XKEHUS COBPEMEHHON KIETOYHON
TeopHuH. THUIIBI KJIETOK: SyKapHOTHUYECKas U IpokapuoThueckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
9YKApHOT (PaCTUTEIHHOH, JKUBOTHOM, TprOHOM). CTpoeHHe MpOoKaprHoTHIeCKON KiIeTkn. OcOOeHHOCTH
CTPOEHUs TeTepoTpo(HOM U aBTOTPOPHOIN NPOKAPHUOTHUECKUX KIeTOK. CTpoeHue mi1a3MaTHYeCKON
MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHIeCKy0 MEMOpaHy: MacCCHBHBINA M aKTUBHBIA. DHJIOIUTO3!
NUHOLUTO3, parounTo3. Jk30uuTo3. O60I0UKa WK KiIeTouHas cTeHka. CTpyKTypa U (pyHKIUH KJIETOYHON
CTCHKH PacTEHH, TPHOOB

N~

[{uroruasma. [luro3zoms. Llutockener. OqHOMeMOpaHHbIE OPraHOM bl KJIETKH: 3HA0IUIa3MaTHUECKas CETh
(BIIC), anmapat ['obaKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIU PACTUTENIbHBIX KJIETOK. CTpoeHHE U
GyHKLIMU OJHOMEMOPAaHHBIX OpraHouAoB KieTku. Kitetounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL: XJIOPOIIACThI, XPOMOILIACTHI,
JIEUKOIUIACThI, UX CTpOEHUE U QYHKUUU. SInepHblil annapaT KJIETKH, CTPOCHUE U (PYHKIUH.
HemeMOpaHHbIe opraHON bl KJIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIHN LIeHTp. OpraHounabl
JIBIDKEHUS: PECHUYKHU M KTYTUKH. CTpoeHHne U PyHKIIMH HeMeMOPaHHBIX OPraHOUI0B KIETKU

HpaKanecm[e 3AHATHUA:

[Tpaktryeckoe 3ansaTue «CTpoeHUE KIETKHU (pacTeHUs, KUBOTHBIE, IPUOBI) U KJIETOUHBIE BKIOUEHUS
(kpaxmai, KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[TproOperenue onbiTa MPUMEHEHHSI TEXHUKH MUKPOCKOIIMPOBAHUS ITPH BHIMOJIHEHUH Ja00paTOPHBIX padoT.
[TonroroBka MUKpoOMpenapaToB, HAOIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUil MEXIY
U3y4yaeMbIMH 00BEKTaMH, HHTEpIpeTalus HaOIr01aeMbIX IBJICHUN, (OPMYIHPOBAHUE BHIBOJIOB

[Ipaktuueckoe 3anstue «lIpoHuiaeMocTs MeMOpaHsbI (TJIa3MOIHN3, ACTUIaA3MOJIN3 )

[TproOpeTeHue OMnbITa MPUMEHEHHUS TEXHUKU MUKPOCKOMTUPOBAHUS TIPH BBHITIOTHEHUH Ta0OPATOPHBIX paboT.
HO}IFOTOBKa MHKpOIIpEnaparos, Ha6.]'IIO}IeHI/Ie C IMOMOIIBIO MUKPOCKOIIA, BBIABIICHUC paSJ'II/I‘-II/Iﬁ MCXKOY
M3y49aeMbIMH 00bEKTaMH, MHTEPIPETAIHs HA0II01aeMbIX sIBICHUH, (OpPMYIMpPOBAHUE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTypHO-

OcHoBHOE coepKaHue

Teopernyeckoe o0yueHue:

N

OK 01
OK 02
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¢pyakmmonaabubl | CTpoeHHe XpOMOCOM. XPOMOCOMHBIH HA0Op KIETOK, TOMOJIOTUYHbBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
e akTopsl rarionaAHbIN 1 quruionanbiil Habop. Hyknennossie kuciotel. JIHK u PHK. Ctpoenue HykJIenHOBBIX
HacJieAcTBeHHOCT | KucioT. Hykneoruasl. Kommiemenrapusie azotucteie ocHoBanus. [Ipasuno Yapradda. Crpykrypa AHK —
U nBoitHas criupaiib. Mecronaxoxaenue u ouonornyeckue ¢pynkiun JJHK. JITHK-skcnepruza. Bunst PHK.
Oynkiuu PHK B knetke
IlpakTHyeckne 3aHATHA: 2
Pemenue 3a1a4y Ha onpeieneHne NocaeA0BaTeNbHOCTH HYKJIEOTH I0B 2
Tema 1.6. OcHOBHOe coJiep:KaHue 4
IIpoueccsl Teopernueckoe o0yueHue: 2
MATPUYHOI'O Marpuunsiii cuare3 JJHK — permukanys. [Ipuanuns! perumkanuu JIHK. Mexanusm permmkannn JTHK. 2
CHHTe3a Penapanus IHK (nopennekatuBHas, nocTperuiekaTuBHast). Peakiuu matpuanoro cunresa. [punnun
KOMIUIEMEHTApHOCTH B peakiusax matpuuHoro cunresa. JJHK u rensl. ['eneTnyecknii Kox, ero CBOMCTBA. OK 01
Tpanckpunius — Matpuunblii cunte3 PHK. Tpancnsanus u e€ stansl. YcnoBus OnocuHTesa 0enka. OK 02
Crpoenne T-PHK u kopupoBanne aMuHOKHCIOT. Poste pubocoM B 6uocuHTe3e Oenka
IIpakTHYeckHne 3aHATHSA: 2
Pemenue 3a1a4 Ha onpeaesieHNe MOCIeI0BaTeIbHOCTH AaMIHOKUCIIOT B MOJIEKYJIe OelKa. 1
Pemenue 3aau Ha onpezeneHre Nocae10BaTeIbHOCTH aMMHOKHUCIIOT B MOJIEKyJle Oelka B cilydae
M3MEHEHUS II0CIIeI0BAaTENbHOCTH HyKiIeoTuaoB JJHK 1
Tema 1.7. OcHOBHOE coJep:KaHue 4
Hexserounbie TeopeTnueckoe odyueHue: 2
(opMBbI KM3HI Bupycsl — HeknieTouHble (hOPMBI )KU3HU U 00JUTaTHbIe napa3uThl. CTpOoeHUE MPOCTHIX U CIOKHBIX BUPYCOB, 2
peTpoBUpycoB, 6akTeprodaros. Kuznennsiit nukn JJHK-conepxanmx Bupycos, PHK-conepsxamumx
BUpYCOB, OakTepuodaros. BUY, renatut uenoseka. OK 02
bakrepun. O0mas xapakrepuctuka. [lonstre mramm. Bupycel u 6akTepun: CX0ACTBA M pa3iIuyMsl OK 04
IIpakTHYecKue 3aHATHSA: 2
Bupychsle u 6akTepuanbHble 3a060neBanus. O01Me NPUHIMITBI HCTIOIb30BAHNUS JIEKAPCTBEHHBIX BEILIECTB. 2
Oco0eHHOCTH TPUMEHEHUSI aHTHOUOTUKOB.
IIpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalnel, MOArOTOBIEHHbIX 10 NepeUHI0 HCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENoJIaBaTeIeM
Tema 1.8. OcHOBHOe coJep:KaHue 4 OK 02
OOmen BemtecTB M | Teopernyeckoe o0yueHue: 4
npeBpalieHue ACCUMMIISIIIASL U AUCCUMMIISIIIHSL — JIB€ CTOPOHBI MeTabonu3ma. Turbsl oOMeHa BeliecTB: aBTOTPOQHBIN U 2
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JHEPIUA B KJICTKE

reTepoTpodHbINA, a3poOHBI U aHA3POOHEIN. DHEepreTudeckoe odecreueHne kietku: npespamenue ATD B
00MeHHBIX nporneccax. DepMeHTaTUBHBIN XapaKTep peakluid KJIETOYHOro MeTabonu3mMa

[TepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. [Inactuuyeckuit ooMeH. @OTOCHHTE3. XEMOCHHTE3.
AHa3pOOHBIN YHEPTETUUECKUI 00MeH. AHA’pPOOHBIE Opranu3Mbl. bpoxxenue, aBToTpoHBIN 1
reTepoTpOQHBIN TUI TUTAHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH. DTaIlbl
SHepreruyeckoro oomeHa. ['nmukonns. buosoruueckoe oKMCICHUE, MM KJIETOYHOE JIbIXaHHe

Tema 1.9.
Ku3HeHHbI
IUKJ KJIEeTKH.
Mmurto3. Meiio3

OcHoBHOe coJepKaHue

w

TeopeaneCRoe oﬁyqe}me:

w

KneTtounslii ki, ero nepuosl u peryismnus. [lepuonst nunrepdaszsl ux ocodennoctu. Auddepenuunanus

KJICTKHU U apeCT KIICTOYHOI'O HKJIA. I[eJIeHI/IC KJICTKHU — MHUTO3. CTaI[I/II/I MUTO3a U IPOUCXOAAIIUEC ITPOLCCCHI.

Kapuokunes u nutokunes. buonornueckoe 3HaueHre MuTo3a. Meio3 — peAyKIIMOHHOE JEIEHUE KIETKU.
Cranuu meiio3a. Meiio3 — 0CHOBa MOJIOBOTO pa3MHOKeHHs. [loBeieHre XpoMocoM B MeHo03e.
Kpoccunrosep. buonornyeckuii cmpici Merio3a. I dekTsl Meiio3a. Meiio3 B )KU3HEHHOM IHKIIE
OPraHnu3MOB

OK 02
OK 04

KonTpoabHnasi padora
MoneKynsapHbId YPOBEHb OpraHU3alyy JKHUBOTO

Paspnen 2. Ctpoenune u gyHkuuu opranusma (6 t.0+14 n.3)

20

CamocroaTebHas

adora

10

Tema 2.1.
Ctpoenue
opranu3ma

Conep:xanue

TeopeTuquKoe oﬁyqelme

OI[HOKJ'IGTOLIHI)IG OpTraHHu3MBI. KomonunannHbie OpTraHHU3MBlI. MHOTrOKJIETOYHEIC OpTraHHU3MBlI. BzaumocBs3b
4acTe MHOTOKJIETOYHOT'O OopraHui3ma. qDYHKI_[I/IH. OpFaHLI " CUCTEMbI OPraHOB. AHHapaTBI OpTaHoOB.
I'omeocras opraHru3Ma 1 €ro noAACpKaHre B IMMPOLECCE KUSHCACATCILHOCTH.

CDYHKI_[I/IOHH.JIBHEISI CHUCTCMaA OPraHoOB. Txanu paCTeHI/II\/’I. TkaHU )KUBOTHBIX M YEJIOBEKA. OpFaHLI paCTeHHﬁ.
OpFaHBI 1 CUCTEMBI OPraHOB KMBOTHBIX U YCJIOBCKA. 3HaueHUe OIIOPELI, ABUXKCHU A, ITUTAHWA, JbIXaHU,
TPAHCIIOPTA BCIICCTB, BBIACIICHUSA, 3alIIUThHI. 3HadeHUE MMPOSBJICHUSA PA3APAKUMOCTH U PETYIISINNUN

Jlns npodeccuii/criennanbHOCTEN, CBSI3aHHBIX C 00beKTOM H3yueHus ‘J)KMBOTHbBIE” TEOPETUUECKUI
MmatepHai TeMsl “CTpoeHHe oprann3Ma’ U3y4aercst yriayOolIeHHO Ha IPUMepe OpraHu3MOB )KUBOTHBIX.
TkaHu, OpraHbl U CUCTEMbI OPraHOB PACTEHUH M YEJIOBEKa pacCMaTpUBalOTCs 0030pHO

OK 02
OK 04
IIK 1.3.

OcHoBHOE COACPXKAHUC MPAKTUHICCKOI'O 3AHATHUSA

Teopus ki1oHaIbHO-ceNleKTUBHOTO nMMyHHTeTa [1. Opnuxa, .M. MeunukoBa. NHdekronHbIe
3a0oJeBaHMs U dnuaeMus. BaxkHeiue snugeMuu B HICTOPUM YelloBeyecTBa. BakimHanus Kak
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npoduIakTuKa HHGEKIIMOHHBIX 3a00ICBaHUIA.
[IpencraBieHne YCTHBIX COOOIICHHMIA C TIPE3EHTAINEH, TOATOTOBICHHBIX 10 TIEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEMNOJIaBaTeIIeM

Tema 2.3. OCHOBHOe co/Iep:KaHue 3
OnTorenes Teopernueckoe o0yueHue: 3
KUBOTHBIX U ["amerorenes y )xuBoTHbIX. CriepMaToreHes u oorenes. CTpoeHHe MOJOBBIX KIETOK. OII0J0TBOPEHHE U 1
yejioBeKa SMOPHOHAIBHOE Pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha npumepe JaHueTHuka). Ctaauu OK 02
AMOpHOreHe3a OK 04
Poct u pa3Buthe xuBoTHBIX. [TocTamOpronaneHblil nepuo. [Ipsimoe u Henpsimoe pazsutue. Pa3surue ¢ 2
MeTamop(o30M y O€CIIO3BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX. CTa K MOCTIMOPHOHAIBHOIO Pa3BUTHUS Y
JKUBOTHBIX U 4esioBeKa. [lepuonbl oHTOreHe3a yenoseka. buonornueckoe ctapeHue U CMEpTb.
I'eponTonorus
Tema 2.6. IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COICP/KAHNE NPAKTHYECCKOI0 3aHATHSA: 2
Pewenne 3ana4 Ha onpeieneHue BEPOSITHOCTA BO3SHUKHOBEHHSI HACJIEICTBEHHBIX IPU3HAKOB [P MOHO-, OK 02
J1-, TIOJTMTMOPHUITHOM U aHAIM3HUPYIOLIEM CKPEIIMBAaHUH, COCTaBIEHUE FeHOTUITMYECKHX CXEM CKpEIIUBaHUsS OK 04
[K...
OK 02
. . OK 04
s npodeccuit/cennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM n3yueHus “XKuBoTHbIe” HE00X0auM noadop IIK 1
TeHETUYECKUX 33/1a4 Ha OIPEeIeIeHHE BEPOATHOCTH HACJIEICTBEHHBIX IPU3HAKOB P MOHO-, TU-, K 1.3.
HOJUTUOPUIHOM U aHATU3UPYIOLIEM CKPEIMBAHUH Y )KUBOTHBIX
Tema 2.7. IIpodeccnoHaILHO-0OPHEHTHPOBAHHOE COAEPKAHUE PAKTHYECKOr0 3AHATHA 2
Pemenue 3a1ay Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB MTPU 1
pa3IMYHBIX TUIAX B3aMMOAECHCTBHSI T€HOB, COCTABJIEHNE T€HOTUIIMUECKNUX CXEM CKPELMBAHUS OK 01
OK 02
Pemenne reHeTu4eckux 3a7a4 Ha ONpeIeICHNE BEPOSITHOCTH BOZHUKHOBEHUS HACIEACTBEHHBIX TPU3HAKOB 1 OK 01
IIPU PA3JIMYHBIX TUIIAX B3aUMOJEHCTBUS I'€HOB Y )KUBOTHBIX OK 02
Tema 2.8. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHSA: 2
Pemenue 3a1a4y Ha onpeeneHne BEpOITHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX TPU3HAKOB NpU 1 OK 01

21




CHCIIJICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUWA

OK 02

1K 3.
s mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00beKTOM H3yueHHs “KUBOTHBIE” HEOOXOIUM MOIO0D 1 OK 01
TEHETUYECKHUX 3a]a4 Ha OIPEIEIIEHUE BEPOSITHOCTH BOZHUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB MPH OK 02
CLIEIJICHHOM HACJIIEAOBAHUU Y KUBOTHBIX ITK 3.
Tema 2.9. IlpakTHyeckne 3aHATHSA: 3
Pemenue 3aay Ha onpeeneHyre BEpOATHOCTH BOSBHUKHOBEHHUS HACIEACTBEHHBIX MPU3HAKOB, CIICIUICHHBIX C 3 OK 01
IIOJIOM, COCTABJICHUE M'€HOTUIIMYECKUX CXEM CKPEIIVBAHUS OK 02
IIK 3.
Tema 2.10. IIpakTHYecKue 3aHATHSA: 2
Pewenue 3aau Ha onpeeneHre BEpOATHOCTH BOSBHUKHOBEHHUS HACIEACTBEHHBIX IPU3HAKOB, UCIIOIb3Ys 2 OK 01
METO/Ibl FEHETUKH Y€JI0BEKA, COCTABJIEHUE TeHOTUIIMYECKUX CXeM CKpeluBaHus. [IpeacraBienne ycTHbIX OK 02
COOOIIIEHUH C Mpe3eHTaIMel 0 HACIIECTBEHHBIX 3a00JIEBaHUAX YEJIOBEeKa IIK 3.
2 cemecTp -58 yacos (32 yaca T1.0.+ 26 11.3.); 29 yacoB caMOCTOSATEJIbHOI PA0OTHI
Paznen 2. Ctpoenne u pynkuun opranusma (21 1.0.+3m.3.) 24
CamocrosiTesbHasi padoTa 12
Tema 2.2. Conep:xxaHue 4
Dopmbl IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME TEOPETHYECKOr0 00y4eHus! 4
Pa3MHOKEHHUSsA ®opmMbl pa3MHOXKEHHS OpraHn3MoB. becrosnoe 1 nmonoBoe pa3MHOXKeHUE. Bupl 6ecroaoro pa3MHOKEHUS: 2 OK 02
OpPraHu3MoB IIPOCTOE JIeJIEHNE Ha/IBOE, IOYKOBAaHUE, Pa3MHOKEHUE CIIOPAaMH, BETETAaTUBHOE Pa3MHOMKEHUE, K 1.3
¢dparmenTanysi, KioHupoBanue. I1010Boe pa3MHOXKEHHE. TIK 3
Jns npodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs ‘“JKMBOTHBIE” TEOPETUUECKHI 2
MatepHai TeMbl “@OopMbl pa3MHOKEHHS OPIaHU3MOB” U3y4daeTcsl YIiyOJlIeHHO Ha IpUMepe OpraHu3MOB
JKUBOTHBIX. Pa3MHOKEeHHE pacTeHN 1 YeJIOBEKAa pacCMaTPUBAIOTCs 0030pHO
Tema 2.4. OcHOBHOe coJiep:KaHue 2
Omnrorenes TeopeTnueckoe odyueHue: 2 OK 02
pacTeHmii ["amerodut u ciopodput. PasmHoxkeHue u pazputue Bojgopocieil. Pa3aMHOXKeHNEe U pa3BUTHE CIIOPOBBIX 2 OK 04
pacTteHuil. Pa3MHOXEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. PocT. Ileprnoasl oHTOreHes3a pacTeHuii
Tema 2.5. OcCHOBHOe co/iep:KaHue 2
OcHoBHbBIE Teopernueckoe o0yueHune: 2 OK 02
TNOHSITUS ['eHeTHKa KaK HayKa O HacJeJICTBEHHOCTH U U3MEHYUBOCTH OpraHu3MoB. OCHOBHbIE FT€HETUYECKHE TOHSTUS 2
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FeHEeTUKH U cuMBOJIBL. ['eH. 'eHoTun. @eHotui. AisenbHble reHbl. AJIbTepHaTUBHbBIC IPU3HAKU. JJOMMHAHTHBIN 1
perieccuBHbIN npu3Haku. ['omo3urora u rerepo3urora. Yucras auaus. I'nbpuasl. OCHOBHbBIE METO/bI
TeHETUKU: THOPUIO0IOTUIECKUA, IIUTOJIOTUIECKUE, MOJIEKYISIPHO-TEHETUYECKHE
Tema 2.6. OcHOBHOe coJiep:KaHue 4
3akonomepHocTH | Teopernyeckoe o0yueHune: 2
HacJIe[10BaHUS 3akoHOMEpHOCTH 00pa3oBaHus raMmeT. 3akoHbl . Menaens: MonorubpuaHoe ckpemuBanue. [IpaBuiio 1 OK 02
JOMUHUPOBAHUA. 3aKOH €MHOO0Pa3Hs EPBOTO MOKOJICHHS. 3aKOH PaCILEIUICHHUS PU3HAKOB. OK 04
[{uTonornyeckre OCHOBBI MOHOTMOPHUIHOTO CKpeluBaHus. | nore3a 4nucToThl raMeT. AHaJIM3UpYIOLIee IIK 3
ckpemuBanue. JIurubpuaHoe CKpelyuBaHue. 3aKOH HE3aBUCUMOTI'0 HaclleZJ0OBAHUS IPU3HAKOB. 1
[TonurubpuaHoe HaclIeOBaHUE U €ro 3aKOHOMEPHOCTH
Tema 2.7. OcCHOBHOE co/iep:KaHue 4 OK 01
B3aumopeiicreue | Teopernueckoe o0yueHune: 2 OK 02
T€HOB I'enoTum Kak 1enocTHas cucreMa. MHOKECTBEHHOE JIecTBHE IeHOB. [lneiioTponus. MHOXeCTBEHHbIN 2
ajuenusM. Bzaumonelicteue ainensHbiXx reHoB. KogoMuHuuposanue. BzanMmozelicTBue HeauleNnbHbIX TEHOB.
KomniemenrapHocts. Onuctas. [lonumepus
Tema 2.8. OcCHOBHOe co/Iep:KaHue 4
CuemnieHHnoe Teopernueckoe o0yueHue: 2 OK 01
HACJIe/l0BaHHe 3axonbl T. Moprana. CuenseHHOe HacjleJOBaHUE T'€HOB, HapyILIEHUE CLIETUIEHUs. XPOMOCOMHAas TEOPHs 2 OK 02
NPU3HAKOB HACJIEICTBEHHOCTH. | eHeTHnuecKkoe KapTupoBaHUe XpoMOcoM. Vcroab30BaHNe KpOCCUHTOBEPA IS IIK 3
COCTAaBJIEHUS] TEHETUYECKUX KapT XPOMOCOM
Tema 2.9. OcHOBHOeE coJep:KaHue 4
I'enernka moJsia TeopeTnueckoe odyueHue: 1 OK 01
XPOMOCOMHBII MEXaHU3M OINPEEIIEHUS 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi 1 OK 02
rereporaMeTHbIN MoJl. ['eHeTrueckas CTpyKTypa MoJIOBBIX XpoMocoM. HacieoBanue npu3Hakos,
CLETUIEHHBIX C I0JIOM
Tema 2.10. OcHOBHOe co/iep:KaHue 4
I'enernka Teopernueckoe o0yueHune: 2
YyeJ10BeKa Kapuotumn yenoBeka. MeTopl M3yuyeHUs! TEHETUKU YeJIOBEKa: TeHEeaJOTHYeCKuil, OJIM3HEI0BbIH, 2 OK 01
[IUTOr€HEeTHYECKU I, OMOXUMUYECKUH, MOMYIALMOHHO-cTaTUcTHYecKuid. Hacnencreennsle 3a0o1eBanus OK 02

4yeoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YeNioBeKa. bone3Hu ¢ HacmeCTBeHHON
MPEAPACIIONOKEHHOCTHI0. 3HAUEHHE MEIUIIMHCKON T€HETUKHU B MTPEJAOTBPALIEHUH U JICUEHUU T€HETHYECKUX
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32001€BaHNUI YETIOBEKA

Tema 2.11. OCHOBHOe co/Iep:KaHue 4

3axonomepnocrn | Teopernueckoe o0yueHue: 1

U3MEHYMBOCTH B3aumoneiicTBue reHoTHITA U Cpebl TPH POPMUPOBAHUU (eHOTHUIA. FI3MEHYUBOCTh TPU3HAKOB.
KauecTBeHHbBIE 1 KOTMYECTBEHHbIE MPU3HAKKU. BUIIbI N3MEHUNBOCTH: HACTEICTBEHHAS U HEHACIEACTBEHHAS.
3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHOM n3MenunBoctu (H.W. BaBuiios).
MonudukanronHas, Uiy GeHoTUnuYecKass i3MEHYUBOCTh. Poib cpezbl B MouUKaIIMOHHOM OK 01
n3meHunBocTH. Hopma peaknuu npusHaka. BapuanmoHHbIN psij U BapUallMOHHAs KpUBas. XapaKTepUCTUKA OK 02
MOIU(PUKAITMOHHON U3MEHUYHUBOCTH OK 04
HacnenctBennas, uinu reHOTUNMYECKass ”3MEHUYMBOCTh. KOMOMHATUBHAS M3MEHUHUBOCTb.
MyTannoHHast U3MEHUYUBOCTh. BUIbI MyTallHii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [Ipu4nHbI
BO3HUKHOBEHMSI MyTalluid
IIpakTHYeckHne 3aHATHSA: 3
Pemenue 3aau Ha onpeneneHre TUIIAa MyTallMK [P IIepeaaye HacaeACTBEHHbIX IPU3HAKOB, COCTABICHHE
TeHOTUITUYECKUX CXEM CKpEIIMBaHU

Tema 2.12. OcHoBHoOe coaepkaHue 2

Cenexuus Teopernueckoe o0yueHune: 2

OpraHu3MoB Cenekuust Kak Hayka. MeTO/IbI CENIEKIIMOHHOM paboThL. ['eTepo3uc u ero mpuuuHbl. ICKyCCTBEHHBIN 0TOOD: OK 01
MacCOBBIN ¥ MHIMBUIYaJbHBIA. DTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoAa, ITaMM OK 02
ANTOpUTMBI pelIeHNE 3a]1a4 Ha ONpeeNIeHUEe BO3MOKHOTO BOSHUKHOBEHHS HACIIEICTBEHHBIX IIPU3HAKOB 110 2
CEJIEKLIUH, COCTaBICHUE T€HOTUIINYECKUX CXEM CKPEIIMBAHUS

KonTtpouabHnas paéora 1

CrtpoeHue U pyHKIIUN OpraHu3Ma

Pasnen 3. Teopus 3Bosonuu (10 1.0.+6 n.3.) 16

Tema 3.1. OcHOBHOe coJiep:KaHue 2

Hcropus Teopernueckoe o0yueHune: 2

IBOJIIOLIHOHHOT O [TepBbie 3BOIIOIIMOHHBIE KOHUENIMH. ['pagyanuctuyeckas sBomononHas konuenuus JK.b. Jlamapxka. 1

yueHusi JBuxyue cuibl sBomtonnn. Kpearmmonusm u tpanchopmusm. Cuctemaruka K. JIunnes u e€ 3HaueHue ist OK 02
(dbopMUPOBaHUS UIEH IBOIOIUH OK 04
[TpenmochuUIK BOSHUKHOBEHHS TapBUHU3MA. DBOIIOIHS BHIOB B Iipupoie. boprba 3a cymiecTBoBaHue.
EctectBennsblil oTO60p. [JuBeprenus npru3HakoB U BUg000pa3oBanre. OCHOBHBIE MOTOXKEHHS 1

cuHTeTH4ecKoi Teopun 3Bostoruu (CTI). Ponb 3BOMIOIIMOHHON Teopuu B HOpMUPOBAHUH HAYIHOH
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KapTHUHBI MUpa

Tema 3.2. OCHOBHOe co/Iep:KaHue 2
Muxkpossoarouus | TeopeTuueckoe o0yueHue: 2
MUKpO3BOIIONHS 1 MAKPOABOIIOIHS KaK 3TAIlbl 3BOJIIOLMOHHOTO Mporecca. ['eHeTndeckre 0CHOBBI 1
3BOIIONMH. MyTanuu 1 KOMOWHAIIMY KaK 3JIeMEHTapHbIN 3BOTIOUMOHHBIN MaTtepuai. [lomymnsuus kak
AIIEMEHTApHAsl €ANHUIIA IBOJIOIUH.
JBwxymme cuitbl (paxTopsl) 3BOIOIUK. MyTallMOHHBIN MPOIecC 1 KOMOMHATHBHASI K3MEHYHUBOCTb. OK 02
Murpanus. M3onsmust nonynsiuii: reorpadudeckas (IpoCcTpaHCTBEHHAS), OMOJIOTHYECKas
(penpoayKTUBHAS).
EctecTBeHHBII 0TOOP — HANPaBISAIOMUHN (aKkTop IBOIONKU. bopb0a 3a CylecTBOBaHHE KaK MEXaHU3M 1
JEHCTBHUS €CTeCTBEHHOT0 0TOOpa B nmonymsaiusax. Bun u ero kpurepun (nmpusHaku). BunooOpazoBanue kak
pe3yabTaT MUKPOIBOJIOIIH
Tema 3.3. OcCHOBHOe co/Iep:KaHue 2
Maxkpossosouusi | Teopernueckoe o0yueHue: 2
MaxkposBomorus. DopMbl 1 OCHOBHBIE HanpaBieHust MakposBodtonuu (A.H. Cesepros). [1ytu 2 OK 02
JTOCTHOKEHHST OMOJIOTHUYECKOT0 Iporpecca: apoMopdo3, uanoaanTtanus, oomas nereueparus. MeTo b
M3YYEHHUS MaKpO3BOJIIOIUH. 3aK0H 3apoabliiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuit 3akon (3.
I'exkenn, . Mroyiep). OOme 3aKkOHOMEPHOCTH (ITPaBUIIA) IBOJIOINN
Tema 3.4. OcHOBHOeE coJep:KaHue 4
Bosnuknosenue u | TeopeTnueckoe o0yueHue: 1
pa3sBUTHE )KU3HH | ['MIIOTE3bI ¥ TEOPUH BO3HUKHOBEHUS KU3HU Ha 3eMile: KpeallnOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 1
Ha 3emJie 3apoXK/IeHUE, CTAIIMOHAPHOE COCTOSTHUE, TAaHCTIepMUsI, Ono1mod3. Havyano opraHudeckoi SBOIIOIUH.
[TosiBneHue nepBbIX KIETOK. DBOIIONMS MeTa0oau3Ma. DBOJIOLH NEPBBIX KIETOK. [IpokapuoTsl u OK 02
9YKapHOTHI. [IponcxokIeHre MHOTOKIIETOYHBIX OPraHM3MOB. BO3HMKHOBEHNE OCHOBHBIX IAPCTB DYKAPHOT. OK 04
OCHOBHBI€ 4epThI FBOJIIOLIMU PACTUTENBHOTO MUpa. OCHOBHBIE YEPThI IBOJIIOLUH )KUBOTHOTO MUPA
IIpakTHYecKHe 3aHATHSA: 3
[IpencraBiaeHne yCTHOTO COOOIICHHUS M JICHTHI BPDEMEHH 110 OCHOBHBIM dTariaM BO3HUKHOBEHUS U Pa3BUTHS 3
KMUBOTHOT'O U PACTUTEJILHOTO MUPA, MOATOTOBJIEHHBIX MO MEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX
nperno/iaBaTeaeM
Tema 3.5. OcHOBHOe coJiep:KaHue 5 OK 02
IIpoucxoxnenne | Teopernuyeckoe o0yueHue: 2 OK 04
YyeJ0BeKa — AHTpononorus — Hayka o yejgoBeke. CucTeMaTHueckoe MmojiokeHue yeaoBeka. CXOACTBO YesloBeKa ¢ 2
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AHTPOIIOIr€HE3

KUBOTHBIMU. OTINYHS YEJIOBEKA OT KUBOTHBIX. [IpsIMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
IpU3HAKOB. Pa3BuTHe roloBHOrO MO3ra U BTOPOH CUTHaJIbHOW cucTeMbl. COOTHOIIEHHE OMOJIOIrMUECKUX U
COLMAIBHBIX (JaKTOPOB B AaHTPOIIOTCHE3E

OcCHOBHBIE CTaJJM aHTpOINoOreHe3a. J[puonureku — Npeaku 4enoBeKa U 4elIoBeKOOOpa3HbIX 00€3bsH.
[TpoToaHnTpon — npeAiecTBEHHUK YelloBeKa. ApXaHTpoll — ApeBHeN M yenoBek. [laneoanTpon — npeBHuit
yestoBeK. HeoaHTpor — 4enoBek COBPEMEHHOIO TUIA. DBOJIOLUS COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE Pachl: €BPOIIEOH IHAS (€Bpa3HiicKas), HErpO-aBCTPaIOUIHASL
(3KBaTOpHANIbHAS ), MOHTOJIOUAHAS (a3MATCKO-aMEpUKAHCKast). Bpemst 1 MecTo BO3HUKHOBEHMS
4eJI0BCUYECKHUX pac. ENMHCTBO uenoBeueckux pac

IIpakTH4yeckue 3aHATHS:

Bpems u nytu paccenenust yenoBeka 1o miaaHere. [Ipucnoco0aeHHOCTh Ye0BeKa K pa3HbIM yCIOBHUAIM
cpensl. Bnusinue reorpadudeckoii cpeapl Ha MOp(HOIOTrHI0 U (PU3MOTIOTHIO YeTIOBEeKa

3amuTa JICHT BPEMEHU U MEHTAJIBHBIX KapT B (hopMare yCTHOTO COOOIICHWSI, TOATOTOBICHHBIX 10 TIEPEYHIO
HMCTOYHUKOB, PEKOMEHOBAHHBIX MIPENOAaBaTeIeM

KonTposabHas
pabora

TeOpeTI/I‘-IGCKI/Ie ACIICKTHI 3BOJIFOIIMHU KHU3HU Ha 3emire

Paznen 4. Ixomnorus (1 1.0.+ 171.3)

CamocroaTebHasd

adora

Tema 4.1.
IKoJ0rnyecKue
(axTopsbl 1
Cpelbl KU3HH

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOPTraHu3MeHHas. OU3NKO-
XUMHUYECKHE OCOOCHHOCTH CpeJl OOMTaHMS OPraHu3MOB. [Iprucrnoco0IeHrs OpraHU3MOB K JKU3HH B Pa3HBIX
cpenax. [lonstue skonoruueckoro dakropa. Knaccudukarms sxonorndyeckux dakropos. [Ipasuio
muaumymMa FO. JIubuxa. 3akon Tonepantnoctu B. llendopna

k)

OK 01
OK 07

Tema 4.2.

IIpakTHYeckHe 3aHATHIA:

w

Tpoduueckue nenu u cetn. OCHOBHBIE MOKA3aTeNN YKOCUCTEMBI. bruomacca 1 mpoayKIus. DKOJ0rHYecKue
NUpaMU/JIbl yucell, buomMacchl ¥ 3Hepruu. [IpaBuiio nupaMuabl SHEPIUHU.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 MIEPEHOCY BEILIECTBA U SHEPTHUHU B
9KOCUCTEMAX C COCTaBJIEHHE TPO(UUECKUX LIenel U mupaMu OMOMAacChl U SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.

IIpakTHYecKkHe 3aHATHIA:

w

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 Ha OMPE/EICHUE IO HACAKICHUN IS
CHW)KCHMSI KOHIIEHTPAIIMU YTJIEKHUCIIOT0 raza B atMocdepe CBOET0 pernoHa MpoKUBaHUS

OK 01
OK 02
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OK 07

Tema 4.4. IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHSA: 2
1 OK 01
OK 02
[IpakTUKO-OPHEHTHUPOBAHHOE PACUETHOE 3aJJaHKHE pacyeTa BOJIOMOTPEOICHHS HACEICHHOTO ITYHKTa OK 04
OK 07
I1K 3
1 OK 01
OK 02
OK 04
[TpakTHKO-OpUEHTHUPOBAHHOE PACUETHOE 33aJaHHE IO OLIEHKE OajJaHca OPraHMueCcKOro BEIIeCTBA T0YBbI OK 07
I1K 3
I1K 4
Tema 4.5. IIpakTHYeckHe 3aHATHA: 9
OnpezneneHyue CyTOYHOIO palliOHA TUTAHUS 5
Co31anne MHIMBUAYATbHON TAMITKH MO0 OPTaHU3aluH PAIlMOHAILHON (PH3NYECKON aKTHBHOCTH 2
IIpodeccHoHATBLHO-OPHMEHTHPOBAHHOE CO/leP:KAHME PAKTHYECKUX 3aHATHH 2
JlaGopaTopHas paboTa Ha BEIOOP: 1
1. JlaGoparopHas paboTa «YMCTBEHHasi pabOTOCIIOCOOHOCTb)
OBnazieHne METOIaMH OTIPECIICHHsI TToKa3aTeiell yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE
HOJYYEHHBIX Pe3yJbTaToOB U (POPMYJIMPOBAHHE BHIBOJOB (ITMCbMEHHO) C UCTIOIb30BAHUEM HAYUHBIX OK 02
MOHSITUN, TEOPHUI U 3aKOHOB OK 04
2. JlabGopartopHas paboTa «BnusHue abuotudeckux (pakTopoB Ha yeIoBeKa (HU3KUE U BBICOKHUE OK 07
TEMIIEPATYPHI)» 1 IIK' 5
N3yueHre MeXaHU3MOB aJaNnTalii OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam u
00BsICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB U (POPMYIHPOBAHUE BHIBOAOB (TMCHMEHHO) C UCIIOJIb30BAHUEM
HAaYYHbIX NOHSATHH, TEOPU U 3aKOHOB
3 cemectp- 30 yacoB (14 yacoB T.0+16 yacoB 1n.3.); 15 yacoB caMOCTOATEIbHOIH PadOTHI
Pasnen 4. Dxosorus (8 1.0.) 8
CamocrosiTesbHast padoTa 4 OK 01
Tema 4.1. OcCHOBHOe co/iep:KaHue 1 OK 07
JKOJIOTHYECKHUE Teopernueckoe o0yueHune: 1
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dakTopsl H Cpenbl 0OMTaHUS OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHASI, TOYBEHHAs, BHYTpUOpraHu3MeHHas. Gu3uko- 1
cpeabl ;KH3HH XUMHUYECKHE 0COOEHHOCTH CpeJl OOMTaHus OpraHu3MoB. [Ipucnocobienus opraHu3MoB K KU3HH B pa3HbIX
cpenax. [Tonstue sxonoruyeckoro pakropa. Knaccudukanus sxonornyeckux Gpaxtopos. [IpaBuiio
muaumyMa 1O, JInbuxa. 3akon TosnepantHocT B. llendopna
Tema 4.2. OCHOBHOe co/Iep:KaHue 1
Honyasuus, Teoperunyeckoe o0yueHue: 1
cooduiecTna, DKOJIOTHYECKAs XapakTepUCTUKA BU/Ia U MOIIYJISILNH. DKoJIornyeckas HUIIA BUIA. DKOJIOTHYECKUE 1 OK 01
IKOCHCTEMbI xapaktepucTuku nomnymnsiauuud. CoolriecTa u a3xocucteMsl. bruorienos u ero crpykrypa (B.H. Cykades). OK 02
CBsi31 MeXly Oprann3MamMu B OuoreHo3e. CTpyKTYpHBIE KOMIOHEHTHI 9KOCHCTEMBI: TIPOAYIICHTHI, OK 07
KOHCYMEHTBI, pelylleHTbl. KpyroBOpoT BeIlecTB U MOTOK YHEPTHH B SKOCUCTeME. Tpodudeckue ypoBHH.
AHTpPOIIOT€HHBIE IKOCUCTEMBI. ArposKocucTeMbl. OTINYMS arpOIKOCUCTEM OT OMOT€O1IEHO30B.
Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCUCTEM
Tema 4.3. OcHOBHOe co/iep:KaHue 1
buocdepa - Teopernueckoe o0yueHue: 1
rj100aabHast buocdepa — xuBas obonouka 3emnu. Pa3sutue npeacrasienuii o buocdepe B Tpyaax B.M. Bepnazackoro. 1 OK 01
JIKOJIOTHYECKas Ob6nactu 6uocdeps! u e€ coctan. JXKuBoe BelecTBo Onocdeps! U ero GyHKIUU OK 02
cucremMa 3aKOHOMEPHOCTH CyliecTBOBaHHs Orocdepbl. OcodeHHOCTH OroCchephl Kak IIT00aTbHON YKOCHCTEMBI. OK 07
JuHamuueckoe paBHOBecHue B Onocdepe. PUTMudHOCTS siBjeHu B Ouocdepe. KpyroBopotsl BeniecTs u
OMOTeOXMMHUYECKHE IUKIIBL. | T00aIbHBIE SKOIOTHYECKHE TTPOOIEMbl COBPEMEHHOCTH U IIYTH WX PEIICHHS
Tema 4.4. OcHOBHOeE coJep:KaHue 2
Bausinue Teopernueckoe o0yueHue: 2 OK 01
AHTPONOI€HHbIX AHTpOTIOT€HHBIE BO3/IeHCTBUSI Ha Onocdepy. 3arps3HeHus: Kak BUJI aHTPOIIOT€HHOTO BO3CHCTBUSA 2 OK 02
¢pakTopoB Ha (xumuueckoe, guzuueckoe, buonocuueckoe, omxo0vl NPOU3600cmea u nompeobieHus). AHTPOIIOTCHHbIE OK 04
onocepy BO3JIelicTBUS Ha aTMocdepy. BosnelictBus Ha runpochepy (3aepsaznenus u ux uCmouHuKy, UCMOUjeHUs. OK 07
600). BoznelictBust Ha tutocdepy (deepadayus nouewl, 6o3oeticmaue Ha 20pHbie Nopodd, Heopa). IIK 4
AHTpOTIOTEHHBIE BO3/IEHCTBUSI HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenvhble coo0OWecmaa, IIK 5
JHCUBOMHBLU MUP)
Tema 4.5. OcHOBHOe coep:kaHue 2
Biausinue
COMMATLHO- Teopernyeckoe odyveHue: 2 OK 02
3110pOBBE U €ro cocTaBisromue. GaKTOPbI, MOJOKUTEIFHO U OTPUIIATEIIHFHO BIUSIONINE HA OPTaHU3M 1
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3KO0JOTHYECKHX 4enoBeKa. BpenHbie MPUBBIUKH: MTOCIEACTBUS U npodruiakTuka. [IpodaemMa TeXHOTSHHBIX BO3ICHCTBUH Ha OK 04
¢akTOpOB Ha 3JI0pOBbE YEJIOBEKA (3JEKTPOMArHUTHBIE OIS, ObITOBAsK XUMHUS, N30BITOUHBIE IIYMbI, paJyalus U T.I1.). OK 07
310pOBbLE ApnanTanusi opraHu3Ma 4eJioBeKa K (pakTopaM OKPYKAIOIICH cpeibl. 3alllUTHBIE MEXaHU3MbI OpraHu3Ma IIK 5
yeJioBeKa YeJI0BeKa. 310pOBbE U pabOTOCIOCOOHOCTB.
[Tpuniuns! GopMupoBaHus 3A0poBhecOeperaromero noseaeHus. duzndeckas akTHBHOCTh U 3/I0POBbE. 1
I'pynnsl 310poBbs. OCHOBBI 3aKaNMBaHus. buoxuMuyeckue acrekThbl pauroHaabHoro nuranus. [Ipasuna
0€30I1aCHOT0 MCII0JIb30BaHMS OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB
KourpoJabHnas padora 1
Teopernueckue acneKThl HIKOJIOTHH
IIpodeccHoHaIbHO-OPHMEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHie MPUKJIATHOT0 MOIYJIA)
Paznen S. buosorus B :xu3Hu (41.0.+ 4 11.3.) 8
Tema 5.1. Conep:xanue 6 OK 01
buorexnosiorun B | TeopeTnueckoe o0yueHnue: 4 OK 02
JKH3HHM KaXK10ro buotexHonorus Kak Hayka ¥ mpou3BoACcTBO. OCHOBHBIE HAIPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. 2 OK 04
Mertonbl 6uotexHonorur. O6beKThl OMOTEXHOIOIMU. JTHKA OMOTEXHOJIOTHUYECKUX U TeHETUYECKUX IIK 3
sKcniepuMeHToB. [IpaBuia morcka u anaau3a OMOIKOIOTHIECKON HH(OPMAIMH U3 PA3TUYHBIX HCTOUHUKOB 2 IIK 4
(HayyHast ¥ yyeOHO-Hay4yHasl JUTEepaTypa, CpeJIcTBa MaccoBOil nHpopManuu, cetb IHTepHET U I1pyrue)
IIpodeccuoHATBLHO-OPHMEHTHPOBAHHOE COIeP:KAHME MPAKTHYECKOI0 3aHATHUS: 2
Keiicpl Ha aHaM3 HHPOPMALIUU O HAYYHBIX TOCTHKEHHUSX B 00JIACTH T€HETHUECKUX TEXHOJIOTHA,
KJICTOYHOW WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHI. 3aIuTa Keica: peCcTaBIeHNe pe3yIbTaTOB PEIICHHUs 2
KelCcoB (BBICTYIUIEHHUE C MTPE3eHTaIe)
Tema 5.2.4. Conep:xanue 2 OK 01
buorexnonorun B | [IpakTnyeckue 3aHATHA: 2 OK 02
NPOMBIILIEHHOCT | Pa3BuTHe MPOMBIIIIEHHON OMOTEXHOJIOTUH U ee TPUMEHEHHE B )KM3HM YeJIOBEKa, TIOUCK U aHAJIN3 1 OK 04
" nH(pOpPMallUU U3 PA3IMYHBIX HICTOYHHUKOB (HayyHas ¥ yueOHO-Hay4YHas JUTEpaTypa, CpeACcTBa MACCOBOM IIK 3
uHpopManuy, cetTb IHTEepHeT U Apyrue) IIK 4
Kelicbl Ha aHanKU3 HHPOPMAIMK O Pa3BUTHH IPOMBIIIJIEHHONW OMOTEXHOJIOTHH (110 rpynnam)
3amura keiica: [IpencraBieHue pe3ynbTaToB pellieHHs KeHCOB (BBICTYIUICHHE C MTPEe3eHTaIei ) 1
Paznen 6. buoskosornueckue ucciaenoanus (2 1.0.+ 12 n.3.) 14 OK 01
Tema 6.1. OcHoBHOE coepKaHue 3 OK 02
OcHoBHBIE TeopeTnueckoe o0yueHue: 1 OK 04
METOABbI Hayunpiit MeToa. MeTopl G6M02KOJIOTHYECKUX HCCIICIOBAHUN: TTOJIEBBIC, TaO0OpaTOPHEIE, 1 OK 07
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OHMO07KOJIOTHYECKH
X HCCJIeIOBAHMI

IKCIEpPUMEHTAIbHbIE. MOHUTOPUHT OKPY>KAIOIIEH CpeIbl: JIOKAIbHBINA, perHOHAIBHBIN U TT00ATbHBIN
Mertobl orcka, aHaau3a 1 00paboTKH HHGOPMALIMU O IPOEKTE B PA3JIMYHBIX MCTOUHUKAX

HpaKaneCRne 3aHATHUSA:

[TocTaHoBKa 11e/1H, 33/1a4, BBIBIDKEHUE THITOTE3bI, TPOBEJCHUE SKCIIEPUMEHTA 10 ONIPEICTICHHUIO
ONTUMAJILHBIX YCIIOBHI I POCTA U (PU3UOJIOTHUSCKON aKTHBHOCTH JPOKIKEBBIX KIIETOK. BhisBIeHHE
3aKOHOMEPHOCTEH, (hopMyIHpOBaHKE BEIBOJIOB U IIPOTHO30B.

JlaGopaTopHbie pabOThI Ha BHIOOP 1O MUHU TPYyIIIaM:

1. BaustHME TeMIepaTyphl Ha pocTa U (PU3NOIOTHUECKYIO aKTUBHOCTD JIPOMOIKEBBIX KIIETOK

2. BiusiHue yriaeBoJioB Ha pocTa ¥ (GU3HOIOTHYECKYI0 aKTHBHOCTD JIPOXIKEBBIX KIIETOK

3. CodeTraHHOE BIIMSIHUE TEMIICPATYPhI U YTIICBOIOB HA POCTa U (PU3UOJIOTHUECKYIO aKTUBHOCTD
JIPOXKIKEBBIX KIETOK

OcHoBHOE€ CoICpKaHuE

10

Tema6.2.
buoskosornueck
Uil IKCIIEPUMEHT

IIpakTH4yeckoe 3aHsATHE

O0630p TeM yueOHO-HCCIe10BaTeNbCKIX IPOEKTOB. BbIO0OP yueOHO-HMCCIe10BaTeNbCKOTIO IPOEKTA U3
npeiokeHHbIX. POpMUPOBAHNE KOMaHAbl IPOEKTA. AJITOPUTM BBIIIOJHEHUS IPOEKTA.
Kaxnas rpynna BeIOMpaeT oJIuH U3 BAPMAHTOB yUeOHO-HCCIEe10BATEIbCKUX IIPOEKTOB!

1. Onenka kauecTBa aTMOC(EPHOTO BO3AyXa

2. OueHka KauecTBa [IOYB METO/I0M (PUTOTECTUPOBAHUS

3. OreHka KauecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB 10 OPTaHOJICTITHYECKUM U (PU3UKO-XUMUIECKUM

CBOMCTBaM

4. Bnusuaue [TAB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTEHUN

5. BnusHHe coneBoro 3arpsi3HEHHs Ha pOCT U pa3BUTHE CEMSH BBICIIUX PacTEHUI
Ilepeuviii 5man vinoanenus npoekma:
ObocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBiIeHHEe Mpo0i1eMbl ncciie0oBaHus, (hOpMyIUpOBaHHE
runore3bl. Beibop MeTo10B uccaenoBanus. Beibop Touek oTO0opa mpod HA TEPPUTOPUH HCCIIEAOBAHUS.
[TocTanoBka neneit u 3agau uccaenoBanus. OnpeaeneHne GopMbl MPEACTaBICHUS Pe3yIbTaTOB
uccienoanus. OnpeieseHre 3TalnoB U COCTAaBJIECHHUE MJIaHa MCCIIE0BaHuUs

IlpakTHYeckHe 3aHATHA

Bmopoti sman evinonnenusi npoexma: oArOTOBKA HEOOXOIMMOH ITOCYBI M MaTepHalia Jilsl SKCIIEpUMEHTa,
MPOBEJICHUE dKCIIEPUMEHTA, TIEPUOANYECcKas MPOBEpKa TEUCHUS IKCIIEPUMEHTa/ cOOp MaTepualia B
BBIOPAHHBIX TOYKAX 0TOOpA Mpoo

Tpemuﬁ aoman 6vlnojiHeHUA npoekma. MOJIYUYCHUEC IIEPBUYHBIX OKCIICPUMCHTAJIbHBIX JaAHHBIX, IPOBCACHUC

OK 01
OK 02
OK 04
OK 07

30




CTaTUCTHYECKOW 00PaOOTKH NOTYYESHHBIX TaHHBIX

Yemeepmuwiii 5man 6blnoaHeHUss NPOeKma: BhISIBJICHUE 3aKOHOMEpHOCTEH, (popMynrpoBaHue BHIBOAOB U 2
IIPOrHO30B, OLIEHKA KaueCTBa UCCIEAYEMOr0 OObEKTA 110 pe3yIbTaTaM OMO3KOJIOIrMYECKOI0 aHAJIN3a
IIpakTHyeckue 3aHITHSA 2
3amura npoekra. [IpencraBieHue pe3yibTaTOB BHIIOJIHEHUS y4eOHO-UCCIEI0BATEIbCKUX TPOCKTOB 2
(BBICTYILJIEHUE C NTPE3EHTAIUEN)
IIpomeskyTounas arrecrauus JuddepeHIMPOBAHHDBIN 3a4eT 1
Bcero: 144
CamocTrosiTe/IbHOH padoThl 72
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3. YcioBus peaju3aniu NporpaMMsl 001eo0pa3oBaTe/ibHOI0 Y4e0HOI0 MpeaMeTa

3.1. g peaju3auuM NPOrpaMMbl IMpeaMeTa MNPeayCMOTPEHbI CJieaylolue
crenuaJbHble MOMeIeHHs:

Kabuner «buonocuuy, OCHalIEHHBIH 00OpyIOBaHHEM: MeOEIb, JOCKA, MeEJl, HarjsiIHbIC
mocoOusi (KOMIUIEKTHl YYEOHBIX TaOJIMIl, IJIAKATOB), TEXHUYCCKUMHU CPEICTBAMU OOYUCHHS:
KOMIIBIOTEP C YCTPOHCTBAMU BOCIPOM3BEACHUS 3BYKa, HMPUHTEP, MYJIbTHMEIHA-IIPOSKTOP C
HKPAHOM, yKa3Ka-Tpe3eHTEP ISl IPE3CHTAII.

JlaGopatopusi, OCHaIlleHHass OOOPYIOBaHUEM i TPOBEICHHS 3aHSATHI: MHKPOCKOIIBI,
CEKYHJIOMEp, TOHOMETp, JTabopaTtopHas mocyaa (MpoOUpPKH, MOACTABKH JUISI TPOOUPOK, MHHIICTHI,
MECOK, CTYNKHA C TIECTHKAMH, IPEIMETHBIC M IIOKPOBHBIC CTEKJa, CTCKJISIHHBIC ITaJOYKH,
MpemapoBalibHbIe WTJbI, (UIbTpoBanbHas Oymara (canderku), CTakaHbl) THUIEPTOHUYCCKHIA
pacTtBop xJiopuaa Hatpusi, 3%-HbIil pacTBOp MEpPOKCHIa BOAOPOIA, pacTBOp Hojaa B HOAMCTOM
KaJIu¥, TIMIEPUH, KIIYOHH KapTOQels, JIUCT JIOACH KAaHAJCKOH, Mo pSOWHBI OOBIKHOBEHHOM
(psAOuHBI WM TOMATA), JIyK pPermyaThlii, pa3Be/IeHHbIE B BOAE TPOAOKH);

3.2. UndopmannonHoe odecnieyeHne peaau3amun NporpamMmmbl

Jnst peanuzanyl IporpaMMbl  OMONMMOTEYHBIH (HOHI 00pa3oBaTENbHONW OpraHU3alUN
UMeeT TIeyaTHble M JJIEKTPOHHBbIE 00pa3oBarelbHble M MH(POPMALMOHHBIE PECYpPCHI,
PEKOMEHIOBAaHHBIE ISl MCIIOJIB30BAaHHUS B 0Opa30BATEIBLHOM IPOLIECCE, HE CTapile IATH JIET C
MOMEHTA U3/IaHUs.
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4. KoHTpPOJIb M OLIEHKA Pe3yJIbTAaTOB 0CBOCHHs 00111e00pa30BaTe/ILHOIO NpeaMeTa

KoHTpo.1b 1 oleHKa pe3ylbTaTOB OCBOEHUS 00I1€00pa30BaTEIbHOTO MpPEeAMETa PACKPBIBAIOTCS
yepes MpeAMETHbIE Pe3yIbTaThl, HAallpaBJIeHHbIE HA POPMUpPOBaHUE OOUIMX U MPOdECCHOHATBHBIX
KOMIIETEHIIM MO pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

Oo01mas Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTEeHIUSs
Pazgea 1. Knerka — KonTponbhas pabota “MonexynspHblit
CTPYKTYPHO- YPOBEHb OpraHU3allU KUBOTO”
(pyHKUMOHAILHAS eINHULIA
JKMBOI'0
OK 02 Tema Nel. 1. 3anojiHeHHE TaOIMIIBI C OTTMCAHUEM
buonorus xak Hayka METOJI0OB MUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAaMH U HEJOCTaTKaAMHU.
3anonHenue Tabauiel «Bkaa yueHbIX B
pa3BUTHE OMOJIOTHI
OK 02 Tema Nel.2. 3anojaHeHue CPaBHUTEIbHOM TaOINLIbI
OO01as xapakTepucTHKa CXOZICTBA U Pa3IMYUi )KUBOTO U HE
KU3HU KHUBOTO
OK 01 Tema Nel.3. OpOHTATBHBIN OMPOC
OK 02 buonorudecku BakHbIe [ToaroroBka yCTHBIX COOOIIEHUN C
OK 04 XUMHUYECKHUE COCTUHECHU Mpe3eHTauuen
Boinonnenue u 3amura 1adbopaTopHBIX
pabot: «Onpenenenue Butamuna C B
MPOJIYKTAaX MTUTAHUS,
«['unpodunbHO-THAPODOOHBIE CBOMCTBA
JTUTHI0B)»
OK 01 Tema Nel 4. OrneHuBaemasi JUCKYCCHSI IO BOTIpOcaM
OK 02 CTpyKTypHO-DYHKIMOHATbHAS  |JICKIIUH
OK 04 OpraHu3aIys KIETOK Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALMU KJIETOK U MX CTPOEHUIO Ha
IIPO- ¥ 3YKapUOTHYECKHX U MO L[apCTBaM B
MUHU TPYIIax
BrinonHenue u 3amuTa J1abopaTOpHBIX
pabor:
«CtpoeHue KJIeTKH (pacTeHus, 5)KUBOTHBIE,
rpulOBl) M KJIETOYHBIE BKIIOUYEHHUS (Kpaxma,
KapOTUHOM/IbI, XJIOPOILIAaCThI,
XPOMOILIACTHI)»,
«[IponutiaeMocTs MeMOpaHsbI (T1a3MOTH3,
JIETIIa3MOIH3)»
OK 01 Tema Nel.5. OpOHTAIBHBIN OIPOC
OK 02 CrpykrypHO-(dyHKIIMOHATBEHBIE |Pa3zpaboTka riooccapus
(bakTopsl HaciuenCcTBEHHOCTH  |PemieHue 3agad Ha onpeaeneHue
MOCJIeI0BATENHHOCTH HYKJIEOTH]IOB
OK 01 Tema Nel.6. OpoHTATBHBIN OMPOC
OK 02 IIpoueccsl MaTpUYHOTO Tect «IIponeccel MATPUYHOTO CUHTE3A»
CHUHTE3a Pemenue 3aa4 Ha onpezeneHue
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MIOCJIEI0BATEIbHOCTA AMUHOKHCIIOT B
MoJIeKyJe Oenka

Pemenue 3ana4 Ha onpezeneHne
IIOCJIEI0BATEILHOCTH AMUHOKHUCIIOT B
MoJIeKyJse Oeslka B cilyyae U3MEHEHUs
II0CJIe10BaTENbHOCTH HyKieotn 0B JJHK

OK 02 Tema Nel.7. OpoHTaTBHBIN OIPOC
OK 04 Hexknerounsie popmbl KU3HU [ToaroToBKa yCTHBIX COOOIEHUI €
npe3eHTanuei (BUpycHbIe U
OaktepuanbHble 3a00seBanus. O0mue
HPUHIUIIBI UCIIOJIb30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
MPUMEHEHUS aHTUOUOTHKOB)
OK 02 Tema Nel.8. OpoHTaBHBIN OIIPOC
OOMeH BellecTB U 3anojaHeHue CPaBHUTENbHOM TaOINLIbI
IIpeBpallleHle SHEPIUU B XapaKTEepUCTHK TUIIOB OOMEHa BELIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cyxienne o Bonpocam JeKIUu
OK 04 JKW3HEHHBIN UK KIETKH. Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
Muto3. Meiio3 [IUIKJIa
Paspnen 2. Ctpoenue u KounTponbnas pabora ”CtpoeHue u
(pyHxuumn opranuszma ¢GbyHKIMK opraHu3ma’
OK 02 Tema Ne2.1. OueHnBaemasi JUCKyCCHS
OK 04 CrtpoeHue opranusma Pa3paboTka MeHTalIbHOM KapThl TKaHEM,
IIK 1.3 OpPraHoB M CUCTEM OPraHOB OPTaHU3MOB
(pacTeHus1, )KUBOTHBIE, UETIOBEK) C
KpaTKOM XapaKTepUCTUKON UX yHKIHA
[TonroroBka u NpeaCTaBIE€HNUE YCTHBIX
cooOLIeHNH ¢ Mpe3eHTanuei (MMMYHUTET,
WH(EKIUOHHBIE 3a00JIEBAHMS, ITTHICMHH,
BaKITUHAITUS)
OK 02 Tema Ne2.2. @pOHTaIBHBIN OIIPOC
DopMBI pa3MHOKEHUS 3anonHeHue TabauIbl ¢ KpaTKOM
OpPraHHU3MOB XapaKTEePUCTUKON U TpuMepaMu Gopm
Pa3MHOXKEHHUS OpraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka 1eHTHI BpeMEHHU C
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTEPUCTUKOM 3TAIOB OHTOI€HE3a
YyesoBeKa OT/IEJIBHOM TPYIIION )KMBOTHBIX M YEJIOBEKA
10 MUKpOTpYIIaM
Tect/ompoc
OK 02 Tema Ne2.4. CocraBieHne )KMU3HEHHBIX LIMKJIOB PACTEHUI
OK 04 OHTOreHe3 pacTeHH 1o oT/e7aM (MOXOBHUIHBIC, XBOIIECBUIHBIC,
MIalIOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHoBHble nIOHATHA TeHeTHkH | Tect
OK 02 Tema Ne2.6. OpoHTATBHBIN OMPOC
OK 04 3aKOHOMEPHOCTH Tect 1o BonpocaM JEKIUU
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IIK 1
IIK 1.3

HacJaeJOBaHUs

Pemenue 3amayd Ha onpeneneHue
BEPOATHOCTH BO3HUKHOBEHHUS
HACJIEJICTBEHHBIX TPU3HAKOB IPU MOHO-,
TTU-, TTOJIMTHOPUITHOM M aHATH3UPYIOIIEM
CKpCIIIMBAaHUM, COCTABJICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.7.
BzaumoenicTBre reHOB

Tect

PazpaboTtka rioccapust

Pemenue 3anay Ha onpenenenue
BEPOATHOCTU BOSHUKHOBCHU A
HACJIEJICTBEHHBIX MPU3HAKOB MIPU
PAa3JIMYHBIX TUIIAX B3aHMOﬂeﬁCTBHﬁ T'CHOB,
COCTaBJICHHE T€HOTUIIUYECKUX CXEM
CKpelIUBaHUA

OK 01
OK 02
IIK 3
IIK 4

Tema Ne2.8.
CrerieHHO€e HacJIeqOBaHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
CLEIJICHHOM HacJIeIOBaHUU, COCTaBICHUE
TCHOTUIIMYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02
IIK 3

Tema Ne2.9.
I'eneTuxa nona

Tect

PazpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BEPOSTHOCTH BOSHHUKHOBCHUS
HACJIEICTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C
I0JIOM, COCTABJICHUE TEHOTHITHUECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

Tema Ne2.10.
I'eneTnka uenoBeka

Tect

Pa3zpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BEPOSTHOCTH BOSHHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB, UCTIONIB3YS
METO/Tbl TCHETHKH YeJIOBEKa, COCTABIICHUE
TEeHOTUITMYECKUX CXEM CKPEIIUBAHUS
[TonroToBKa yCTHBIX COOOIIEHUH C
Mpe3eHTaIMel 0 HaCTIeICTBEHHBIX
3a00J1€BaHUAX YEIIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tect

Pemenue 3axau Ha onpenenenue Tuna
MyTaHI/II/I HpI/I nepenaqe HAaCJICACTBECHHBIX
MPU3HAKOB, COCTaBJIECHUE F'€HOTUITUNYECKUX
CXEeM CerHII/IBaHI/ISI

OK 01
OK 02

Tema Ne2.12.
Cenekius opraHu3MOB

Tect

PazpaboTka rioccapus

Pemenwne 3aa4 Ha onpezeneHue
BO3MOXXHOI'O BOBHUKHOBCHU I
HACJICJICTBEHHBIX MPU3HAKOB 10 CENEKIIUH,
COCTABJICHUEC I'CHOTUIIMYECKUX CXEM
CKpEIIUBAHUS

35




Pazgea 3. Teopusi 3BoJIIOIUA

KontponbHas padota “TeopeTudeckue
ACIEKThI YBOJIIOLIMHA JKU3HHU Ha 3emie”

OK 02 Tema 3.1. @poHTaIBHBIN OIIPOC
OK 04 HcTopus 3BOIIOLHOHHOTO Pa3paboTka JeHTbI BpEMEHU Pa3BUTHUS
yUeHHUS HBOJIFOLMOHHOTO YYEHHUS
OK 02 Tema 3.2. @poHTAJIBHBIN 0IIpoC
MHUKpPO3BOIIOLUSA Pazpabotka rioccapusi TEpMUHOB
OK 02 Tema 3.3. OuenuBaemasi TUCKyCCHUS
Makpo3Bosronus Pa3paboTka riioccapus TEpMHHOB
OK 02 Tema 3.4. @poHTaIBHBIN OIIPOC
OK 04 Bo3HuKHOBEHME U pa3BUTHE IToaroroBka u npeacTaBiIeHUE YCTHOTO
KHU3HU Ha 3emiie COOOLIEHUS U JIEHThl BPEMEHU
BO3HHUKHOBEHHUS U Pa3BUTHSI )KUBOTHOTO U
pPacTUTENHLHOIO MUpa
OK 02 Tema 3.5. @poHTaIBHBIN OIIPOC
OK 04 [IpoucxoxaeHue yenoBeKa — Pa3paboTka 1€HT BpeMEHU U MEHTaIbHbBIX
aHTPOIIOreHe3 KapT Ha BBIOOD:
“BOJIIOLIMS] COBPEMEHHOTO YeJIOBeKa™,
“BpeMs U IIyTH pacceleHus YenoBeKa 1o
wianete”, “BrnusHue reorpadudeckoit
cpezbl Ha MOpGOJIOTHIO U (PU3HOJIOTUIO
yesoBeka”, “YenoBedeckue pacol’,
o0cyxaeHue
Pasnen 4. dxoJiorus KourtpoJabHas padora “Teopernueckue
acNeKThbl IKOJI0Tuu”
OK 01 Tema 4.1. TecT mo skonmoruueckum GakTopam 1
OK 07 Okonoruyeckue GakTopsl U cpelaM JKU3HU OpraHUu3MOB
Cpebl KU3HU.
OK 01 Tema 4.2. CocraBiieHHE CXeM KpyroBOopoTa BELIECTB,
OK 02 [Monynsnus, coobuiecTsa, UCIIONIb3Ysl MAaTEPUAIIBI JIEKIUU
OK 07 9KOCHCTEMBI Pemenne npakTHKO-OpHUEHTUPOBAHHBIX
pacueTHBIX 3aJjaHUil 110 IIEPEHOCY BEILIECTBA
Y SHEPIHH B SKOCUCTEMAX C COCTaBJICHHE
TpopuUecKkux Lenei u nupamu 6uomaccel
U SHEPTUH
OK 01 Tema 4.3. OueHuBaemasi JUCKYCCHUS
OK 02 buocdepa - rmodanbHast Tect
OK 07 9KOJIOTMYECKasl CUCTEMA Perienue npakTHKO-OpUEHTUPOBAHHBIX

pacueTHBIX 3aj]ayd Ha OIpe/ieIeHHe
TUIONIA/IA HACAXKICHUH ISl CHIDKEHUS
KOHIEHTPAIlUU YTIIEKUCIIOro ra3a B
aTMoc(epe CBOero peruoHa MpoKUBaHUs
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OK 01

Tema 4.4.

Tect

OK 02 BinsiHue aHTpONOTreHHbIX Perenne nmpakTUKO-OPUEHTUPOBAHHBIX
OK 04 (hakTopoB Ha Orochepy pacUYETHBIX 33/IaHUM TT0 COXPAHEHUIO
OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
IIK 3 MPOKUBAHUS
I1IK 4
IIK 5.1
OK 02 Tema 4.5. OuenuBaemas IUCKycCus
OK 04 Bnusiaue comumanbHO- BrinosiHeHUs MPaKTUYECKUX 3aJaHUM:
OK 07 IKOJIOTHYECKUX (PaKTOPOB HA “OrnpezesieHre CyTOYHOTO paliioHa
[IK 5.1 3JI0pOBbE YEJIOBEKA MMUTaHUS,
“Cozianue UHIMBUYaJIbHOM aMATKU 110
OpraHu3aluy palMoOHAIbHON GU3NYECKOM
aKTUBHOCTH
Brinonnenue nadbopaTopHoit paboThl Ha
BBIOOD:
"YMcTBeHHas paboToCcnocoOHOCTD",
"Bnusiaue abnoTHueckux GakTopoB HA
4eJIoBeKa (HU3KUE U BBICOKUE
TeMieparypsl)"
*TIpodeccnoHaIbLHO- 3amura Keica: mpeICcTaBIeHUe Pe3yIbTaTOB
OPMEHTHPOBAHHO COJeP:KaHMe |pPEIICHHs KeWCOB (BBICTYIICHHUE C
Paznen S. Buosiorusi B :KM3HM  [[IpE3€HTALUEH)
OK 01 *Tema 5.1 Brmmonnenue keiica Ha aHaNU3
OK 02 buorexHoOrNM B XKU3HU MH(OpPMaLIUU O HayYHBIX JOCTHKEHUSIX B
OK 04 KakI0ro 0071aCTH TEHETHYECKUX TEXHOJIOTUH,
IIK 3 KJIETOYHOW WH)KEHEPHUU, TUIIEBBIX
IIK 4 OuoTEeXHOJIOruH (10 rpynmnam),
[Ipe/ICTaBICHHUE PE3YIbTATOB PEIICHUS
KEHUCOB
OK 01 *Tema 5.2.5. BrimonHenue keiica Ha aHaIIN3
OK 02 ConuanbHO-3TUYECKHUE acTIeKThl |MH(OpMaLUK 00 ITUUECKUX acleKTax
OK 04 OMOTEXHOJIOT U pa3BUTHsI OMOTEXHOJIOTHH (10 Tpynnam),
IIK 3 [IPEJCTaBJICHUE PE3YIbTATOB PELICHUS
IIK 4 KEHUCOB
Paznexn 6. buoskosornueckue | [IpencraBienue pe3yabTaToB BHIIOIHEHUS
Hcc/IeJ0BAHUA y4e0HO-UCCIIEJ0BATENbCKUX POEKTOB
(BBICTYIUIEHHUE C IPE3CHTalNEN)
OK 01 Tema 6.1. Brimonnenue nabopaTtopHbsIx paboT Ha
OK 02 OCHOBHBIE METOABI BbIOOp B MUHUTPYIIAX:
OK 04 OMOIKOIOTMYECKUX 1. BaustHue TeMmepatypbl Ha pocTa U
OK 07 HCCIIEI0OBaHUI (U3MOJIOTMUECKYI0 aKTUBHOCTh

TPOXKIKEBBIX KIIETOK

2. BnusHue yriaeBoJoB Ha pocTa U
(bU3HOIOrMYECKyI0 aKTUBHOCTD
JPOXKKEBBIX KIIETOK

3. CoueTraHHOE BIHSIHHE TEMITEPATYPHI U
YIJIEBOOB Ha pOCTa U
(U3HOIOrMYECKYI0 aKTUBHOCTD
JPOXKKEBBIX KIIETOK
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OK 01
OK 02
OK 04
OK 07

Tema 6.2
buoskomornueckuii
SKCIEPUMEHT

Brimonnenue yueoHo-

HCCIIEI0BATENLCKOTO MTPOEKTa Ha BBIOOP:

1. Onenka kayecTBa aTMOC(EPHOTO
BO3/yXa

2. OreHka KayecTBa MOYB METOJIOM
¢duTOTECTUPOBAHUS

3. OueHka kayecTBa BOJ] IOBEPXHOCTHBIX
BOJIOEMOB 110 OPTaHOJIETITUYECKUM U
(bU3UKO-XMMHYECKUM CBONCTBAM

4. Bnusnue I1AB Ha poct 1 pa3Butue
CEMSH BBICIIUX PACTCHUIA

5. BnusiHue coneBoro 3arps3HeHus Ha
POCT U pa3BUTHE CEMSIH BBICIIUX
pacTeHuit
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