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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI

OBIIEOBPA3OBATEJBbHOM JUCIHUATIINHBI «<BUOJIOT UST»

1.1. MecTo IuCHUIIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO

OO6meoOpa3oBaTenbHas TUCIUTIINHA «bHONOTH) SBIAETCS O00sS3aTEIBHOU
4yacThlo  00Ie00pa30BaTENLHOTO IMKJIAa 00pa3oBaTeIbHOM MporpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cneumansroctn34.02.01 CectpuHckoe aeio

TpynoemkocTs qucuuruinHbl « bruosorus» 0a30BbIid ypoBeHbcOCTaBIsET 144
yaca, U3 KoTopbixl4 wdyaca BKIOYAaET NPOPECCHOHATBEHO-OPUEHTUPOBAHHOE
COJIep )KaHWe, YCUIMBAIOIIEE MPOQPUIbHYIO COCTaBISIONUIYI0O [0 KOHKPETHOM
npodeccu WM CHEeUHabHOCTH B 3aBucumoctu ot DdI'OC  CIIO
npodeccur/crenuagTbHOCTH.

[IpodeccoHAIBHO-OPUEHTUPOBAHHOE  COJIEp’KaHME  BBIOMpaeTcss 1Mo
00BeKTy «HenoBek».

[leppon o0yueHHMs H  pacmnpele’eHue IO CEMECTpaM  OIpEIeNeH
o0pa3oBaTeNbHON OpraHu3aleil ¢ yd4eToM HEOOXOJIUMOCTH MPOXOKIACHUS
pazznena 6 B BECEHHUM NEPHOJ, YTO CBA3AHO C IMOCTAHOBKOW OMOJOTUYECKOTO
DKCIIEPUMEHTA, a TaKXKe€ C YYEeTOM JIOTUKH (HOPMHUPOBAHMS TPEAMETHBIX
pe3ynbTaToB, OOMMX W MPOQPECCHOHAIBHBIX KOMIIETEHIIUNA, MEXKIPEIMETHBIX
CBsI3eH c JIpYyTUMHU JTUCIUTUTMHAMU 00111600pa30BaTEIHLHOTO u

oOmenpodeccuoHabHOTO IUMKIOB yueoHoro miuana OTIOIN.



1.2. e ¥ myIaHUPyeMble Pe3yJIbTAThl 0CBOEHUS JUCITUTIJIMHBI
1.2.1. Hean aucuMnJinHbI

Hean: dbopMupoBanue y 0Oy4arOIIMXCS CHUCTEMbl 3HAHUN O Pa3IMYHBIX
YPOBHSIX KU3HU CO 3HAHUEM COBPEMEHHBIX MPEJCTABICHUI O KUBOU MpUPOJE,
HaBBIKOB TI0 TMPOBEACHUIO OHOJOTMYECKUX MCCICAOBAaHUNA C COOJIIOICHUEM
ATUYECKUX HOPM, apTYMEHTHPOBAHHOW JIMYHOCTHOW TMO3UIUUA TO OEpeKHOMY
OTHOUIEHHUIO K OKPY>KaIOIIEeH Cpee.

3agaun:

* TMOJydeHHe (PyHIaMEHTaIbHbIX 3HAHUW O OHOJIOTMYECKUX CHUCTEMax
(Knerka, OpranuzMm, Ilomymsmus, Buna, D3OxocucreMa); HCTOPUH  Pa3BUTHS
COBPEMEHHBIX MPEACTABICHUN O KHUBOW MPUPOJEC, BBIAAIOIIMXCS OTKPBITHUIX B
OMOJIOTMYECKOM HayKe, PO OHOJOrMYecKO Hayku B  (HOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA; METOJAX HAyYHOTO
IMO3HAHUS;

* OBJIQJICHUEC YMEHUSIMHU JIOTUYECKH MBICIUTh, 00OCHOBBIBATH MECTO M POJIb
OMOJIOTMYECKUX 3HAHWW B MPAKTAYECKOM JESITCIBHOCTH JIIOACH, pa3BUTHUU
COBPEMEHHBIX TEXHOJIOTUI; OMPEACIISITh KUBbIE OOBEKTHI B TIPUPOJIC; TTPOBOIUTH
HaOJIFOACHUS 32 SKOCHCTEMAaMU C ICJIbI0 UX ONUCAHUS U BEISIBJICHUS €CTECTBEHHBIX
U aQHTPOMOTECHHBIX HM3MEHEHUW; HAaXOAUTh M aHAJIU3UPOBATh HH(POPMAIUIO O
JKMBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJbHBIX W TBOPUYECKHUX
CrocoOHOCTEM 00ydYarommxcsi B MPOLECCe M3YUEHUs] OMOJIOTHYECKUX SIBIICHUM;
BBIJIAIOIIMXCS  JIOCTHOKCHUH  OHOJIOTHMH, BOLISAIIUX B  OOIICYEIIOBEUCCKYIO
KYJbTYPY; CJI0KHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYUHBIX
B3IJISIIOB, WJCH, TCOpUM, KOHIEMIHNM, TUIOTe3 (0 CYIIHOCTH M MPOUCXOKICHUU
JKW3HH, YEJIOBEKA) B X0J1¢ paOOThI C pa3IMYHBIMH HCTOYHHKAMH HHGOPMAIINH;

* BOCIIUTAHUE YOEKICHHOCTH B HEOOXOJIUMOCTH MO3HAHUSI )KHUBOW TPUPO/IHI,
HEO0OXOJIMMOCTH PAIMOHATIBLHOTO MIPUPOJIONOIB30BaHUS, OEPEIKHOTO OTHOIICHUS K
OPUPOIHBIM pecypcaM U OKpYyXalomed cpeae, COOCTBEHHOMY 370pPOBBIO;

YBa)XE€HUSI K MHEHHIO ONMIMOHEHTA MPHU 00CYKJIEHUH OMOJIOTHYECKUX MPOOJIEM;



* WCIOJIb30BaHUE TPUOOPETEHHBIX OWOJOTHYECKUX 3HAHWM W YMEHUU B
MOBCEHEBHON >KM3HU [UJI1 OLIEHKH TMIOCJIEACTBUI CBOEW JAesTenbHOCTH (U
NESATEIbHOCTH JIPYTUX JIIOJCH) MO OTHOIICHUIO K OKPY>KAroIIe cpelie, 3110pOBbIO
JIPYTUX JtoJIed U COOCTBEHHOMY 3/I0pPOBBIO; 00OCHOBaHWE W COOJIOJICHHWE MeEp
npouiIakTUKA 3a00JIeBaHUM, OKa3aHWE TIEpPBOM TMMOMOINM TPU TpPaBMax,
cOO0JI0/IeHNE TIPABHJI TIOBEICHUS B TIPUPO/IE.

1.2.2. [lnanupyemble pe3yJibTAThI OCBOEHUSA 00111€00pa30BaTeIbHOI

aucuIInHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AMCHUILUIMHA UMeeT pu GopMupoBaHuu U pazsutuu OK

u [1IK



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeH Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

O6mue!

JIMCHMILIHHAPHbIE?

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aja4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYHdy, OCO3HAHUE IIEHHOCTH MAacTEpCTBa,
Tpynoiooue;

- TOTOBHOCTh K AKTUBHOM JEATCIIBHOCTH TEXHOJIOTHYECKOH H
COLIMAJILHOM HAINpaBJICHHOCTH, CIOCOOHOCTh WHUIIMHPOBATH,

IUTAHUPOBATh W CaMOCTOSITENIbHO  BBINIOJIHATH  TaKyHO
NeSITeIIbHOCTb,
- HWHTEepeC K pa3IuuHbiM cdepam  mpodecCHOHATBLHOM

JIeITCIIbHOCTH,
OBnajeHne yHUBEPCAIbHBIMU Y4YEOHBIMU TO3HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BbIe JJOTHYECKHe [IeliCTBUS:

- CaMOCTOSITENIbHO  (OPMYIUpPOBaTH H
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK UJIM OCHOBAHHUS ISl
CpaBHEHUS, KJIacCUPUKaUKU U 0000IICHUS;

- ONpeAeNATh el JeATEIbHOCTH, 3aJaBaTh NapameTpbl U
KPUTEPHUU UX TOCTUKECHUS;

AKTYAJIIM3UPOBATH

- BBISIBJISATH 3aKOHOMCPHOCTHU u MIpOTUBOPCUUA B
pacCMaTpUBACMBIX SBJICHUAX

- BHOCHUTD KOPPCKTUBBI B ACATCIIbHOCTD, OIICHUBATDH
COOTBETCTBHC PE3YIIBTATOB OeJIsIM, OLICHUBATh PUCKHU
HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BUBaTH Kp€aTHuBHOC MBIIIJICHUEC npu PEIICHUA

JKHN3HCHHBIX HpO6J'IeM

- chopMHpOBaTh 3HaHMA O MeCT€ M POJU OUOJOTHH B
CHUCTEME €CTEeCTBEHHbIX HayK, B (OpPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTHHBI MHUpPA, B
MO3HAHUM 3aKOHOB IMPHUPOABI U PELIEHUH >KU3HEHHO
BaYKHBIX COLIMAJIbHO-ITUYECKUX, 9KOHOMHYECKUX,
HKOJIOTUYECKUX TPOOJIEM YeJOBEYeCTBa, a TaKXkKe B
peleHnn BOIIPOCOB paloHaIbHOIO
MPUPOJIONIONB30BAHUSA; B (POPMHUPOBAHUHM IIEHHOCTHOTO
OTHOILEHHsI K IPUPOJiE, OOILECTBY, YEIOBEKY; O BKJIAJE
pPOCCHUHCKMX M 3apyOEXHBIX Yy4Y€HbIX - OHOJIOTOB B
pa3BuTHE OUOJIOTHH; (DPYHKIMOHAIBHOW TI'PaMOTHOCTH
YeJI0OBEKa JJIsl PEeLEHUs )KU3HEHHBIX MPo0eMm,

- yMeTb BIAJeTh CHCTEMOW OHMOJIOTMYECKMX 3HAHHMH,
KOTOpasi BKJIOYAEeT:

OCHOBOIIOJIATaloOIMe  OMOJOrMYecKHe  TEPMHUHBI U
NOHATUS ()KU3Hb, KJIETKAa, TKaHb, OPraH, OpraHu3M, BH/,
MOMyJISAIMsSA,  JKOcHcTeMa,  OuoleHo3,  Ouocdepa;
MeTabonMu3M, TOMEOCTa3, KIETOYHBIH  HMMMYHHTET,
OuocuHTe3  Oenka, OWOMOIMMEpPBI, JAUCKPETHOCTD,
CaMOpETyJISILuA, CaMOBOCIIPOU3BEICHHUE,
HaCJIEJCTBEHHOCTh, U3MEHYHUBOCTb, YHEPrO3aBUCUMOCTb,
POCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kierouHas teopus 1. llIBanHa,
M Ilneitnena, P. BupxoBa; KIOHaIbHO-CEIEKTUBHOIO
ummynurera I1. Opaux, .M. MeuynnkoBa, XpoMOCOMHas

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpeaMeTHble pesyibTaThl 3 ®rOC COO (B nocnegHel peaakumm ot 12.08.2022), bopmupyemble 061,eo6pa3oBaTeNbHON AMCLMNANHOMN

2 IncumnanHapHble (NpefMeTHble) pesynbTaTbl YKasblBaloTca B cOOTBETCTBUM ¢ PFOC COO (B nocneaHeit pegakumum ot 12.08.2022)




0) 0a30BbIe HcC/IeI0BATEILCKHE TeHCTBUS:

- BJANCTh HABBIKAMU  Y4YeOHO-HCCIIEJOBATEIBCKOW |
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJIM3UpPOBaTh 3aJady, BBIIIBUTaTh THIIOTE3y €€ pPElICHUS,
HAaXOIUTh  apryMEHTBl Uil JOKa3aTelbCTBA  CBOMX
YTBEPKACHHIA, 33/1aBaTh apaMETPhl M KPUTEPUH PEIICHUS;

- AHAIM3WPOBATh IIOJIyUYCHHBIE B XOJE pEIICHUS 3a/Ja4d
pe3yNbTaThl, KPUTUYESCKU OICHUBATh WX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

- yMETh TEPEHOCHTh 3HAHWS B IIO3HABATCIBHYI W
NPAaKTUYECKYIO O0JIACTH KU3HEICATEIIEHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 PA3HBIX TPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC
MIOJIXO/IbI U PEUICHUS;
- CIIOCOOHOCTh WX WCIOJB30BAHUS B TIO3HABATCIILHON W
COLIMAIbHOM MTPAKTUKE

uacu, Inpeajiaratb OpUTIHHAJIbHBIC

Teopuss  HaciaeAcTBeHHocTH T.  Moprana, 3akoH
3apoasiieBoro cxoacrea K. bapa, sBomtonnoHnHas teopust
Y. /lapBuHa, CHUHTETHYECKAsd TEOPUs 3BOJIIOLUHU, TEOPUS
anTporiorere3a Y. Jlapsuna; Teopusi 6moreorneHo3a B.H.
CykauéBa; yuenuss H.M. BaBwioBa - o Llenrpax
MHOT0OOpa3usi ¥ MPOUCXOXKICHUS  KYJIbTYpPHBIX
pacrenuii, A.H. CeBepuoBa - 0 NyTsSIX U HalpaBICHUSIX
sBonmroniun, B.W. Bepnanckoro - o 6uocdepe;

3aKOHBI (€1MHOOOpa3usi MOTOMKOB IEPBOIO IOKOJIEHUS,
pacuIeIUIeHHs] TPU3HAKOB, HE3aBUCUMOTO HacJedOBaHUs
npu3HakoB I'. MeHuens, CUEIIEHHOTO HacleI0BAHMS
MIPU3HAKOB M HApPYyIIEHUs cleruieHus renoB T. Moprasna;
TOMOJIOTHYECKUX pAIOB B HACJIEICTBEHHOU
n3MenunBocty  H.M. Basuiiosa, TEHETUYECKOTO
paBHoBecust k. Xapau u B. BaiiHOepra; 3apoapIieBoro
cxoactBa K. Dbopa, Ouorenernueckoro 3akoHa .
I'exkens, @. Mromiepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH ),
npaBwia (MuHuMmyma HO. Jlubuxa, 3KoJOrm4eckoin
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH );

runore3bl (koanepsatHoil AWM. OmnapuHa, NmepBUYHOTO
oynbona JIx. Xongpedina, wMukpocpep C. Pokca,
puboszuma T. Yek);

- chopmupoBaTh YMEHHUS pPACKpHIBATh COJIEpKaHUE
OCHOBOIIOJIATalOIINX OMOJOTHYECKUX TEOPUH U TUIIOTE3:
KJIE€TOYHOM, XPOMOCOMHOW, MYTallMOHHOM,
ABOJIFOLIMOHHOW, TPOMCXOXKJIEHUS >KU3HU U YEJOBEKa;
BIIQJICHUE CHCTEMOH 3HaHWi 00 OCHOBHBIX METOJax
HAy4YyHOTO TO3HAHMS, MCIIOJIBb3YyEMbIX B OMOJIOTHMUECKHUX

UCCIICIOBAaHUSIX  JKUBBIX  OOBEKTOB U  DKOCUCTEM
(omucanue, wu3MepeHUE, NPOBEACHHE HaOIIOAECHUN);
cnoco0amMH  BBISIBICHHS M OLEHKM AaHTPOIOTeHHBIX
W3MEHEHUH B MPUPOJIE;

- copmMHpOBaThH YMEHUS pacKpbIBaTh
OCHOBOIIOJIATAIONIME  OWOJIOTHYECKHE  3aKOHBl W




3akoHomepHoctu (I. Mennens, T. Moprana, H.U.
Bagsunosa, O. I'ekkens, @. Mrosuiepa, K. bapa), rpanutibr
WX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

- YMETb BBIJICNIATDH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUSI BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPIraHU3MOB, BHJIOB,
OMOTreo1eH030B, IKOCUCTEM U Onochepsr;

CTPOCHHS OpraHoB W CHUCTEM OpPraHoB pAacTEHUH,
JKUBOTHBIX, YEJIOBEKA; IMPOIIECCOB JKU3HEIEATEIBHOCTH,
MPOTEKAIOIIMX B OPraHu3Max pacTeHH, XUBOTHBIX U
YeJI0BEKa;

OMOJIOTMYECKHUX MIPOLIECCOB: oOMeHa BEIIIECTB
(Merabonu3M), MHGOpPMAMU U MPEBpAIIECHUS SHEPruH,
OpoXeHUsI, aBTOTPO(PHOr0O MU TETEPOTPOPHOr0 THUIIOB
nUTaHus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, MEii03a,
raMeToreHesa, dSMOpHOreHe3a, MOCTIMOPHOHAIBHOIO
pa3BUTHSA, PA3MHOKEHUS, WHIUBUIYATHLHOTO Pa3BUTHS
opranu3Ma (OHTOT€He3a), B3aUMOJCWUCTBUS TEHOB,
reTepo3nca;  JEUCTBUH  UCKYCCTBEHHOrO  OTOOpa,
CTaOUITU3UPYIOIIETO, JABIDKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO oToopa; AIJIONIATPUIECKOTO u
CUMIATPUYECKOTO BHUJI000pa30BaHNUS; BIITUSTHUS
JBIKYIAX CHJ DBOJIONUU Ha TEHO(OH[ TOIYJISINN;
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHus,
Yepe/OBaHNUS HAIMPABJICHHUA DSBOJIOIUH, KPYroBOpOTa
BEIIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

- MpUOOPECTH OMBIT MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMSI, WCIOJIB3YeMbIX B OHOJIOTHU:
HAOJTIOJICHUST W OINMCAHUS JKUBBIX CHCTEM, TPOIECCOB U
SIBIIGHUH; OpraHU3allid U TPOBEICHHS OMOJIOTHYECKOTO
OKCIIEPUMEHTA,  BBIABHKCHHS  THIIOTE3,  BBIABIATH
3aBHCHUMOCTH MEXIy HCCIEIyeMbIMA BEJIUYMHAMU,
OOBSCHATH TOJIYYCHHBIC PE3yJbTaThl U (OPMYIUPOBATH
BBIBOJIBI C MICTIOJIB30BAHUEM HAYYHBIX TIOHATUMN, TEOPUH U
3aKOHOB;
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- chopMUpOBaTH YMEHUsS BBIICIATH CYIICCTBCHHBIE
NPU3HAKH BHPYCOB, KJIETOK NPOKAPUOT H 3IYKAPHUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTEeOIIEHO30B U 3KOCHUCTEM; OCOOECHHOCTH IPOIECCOB
oOMeHa BEIIECTB W MPEBPAIICHHS] SHEPTUU B KIETKE,
doTocHHTE3a, IUIACTHYECKOTO W JHEPreTHYECKOTO
oOMeHa, XEMOCHHTE3a, MHTO32, Meiio3a,
OILJIOJIOTBOPEHHSI, pa3BUTHS u Pa3MHOXKEHUS,
MHAVBUAYAIbHOIO pa3BUTHS OpraHu3Ma (OHTOIEHe3a),
O0OpbOBI 32 CYIIECTBOBaHHE, €CTECTBEHHOTO OTOOPA,
BHUJI000pa30BaHuUs, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K
cpene OOWTaHWsS, BIHUSHHS KOMIIOHCHTOB JKOCHUCTEM,
AHTPOTIOTCHHBIX M3MEHEHUH B OJKOCHUCTEMaxX CBOEH
MECTHOCTH, KPYrOBOpOTa BEHIECTB K IPEBpAICHHUE
sHepruu B Ouocdepe;

- chopMupoBaTh yMEHHUS TPHUMEHSTH IOJTYYCHHBIC
3HAHUSA JUISI OOBSICHCHHS OWOJIOTMYECKUX IPOIECCOB U
SIBIICHHUM, ISl TPUHATHAS TPAKTUYCCKUX pEIICHUH B
MOBCEIHEBHONH  JKWU3HM C  IEIbI0  OOeCTeueHUus
0€30MacHOCTH  CBOEr0  3J0POBbsI U 370POBbBS
OKPY’KaIOIINX JIFOJIeH, COOMIOEHUs 3I0pOBOro 00pasa
JKU3HU, HOPM TPAMOTHOTO TIOBEJEHUS B OKpY’KaroIen
NPUPOJHON  cpene;  MOHUMAHHE  HEOOXOIUMOCTH
WCIIONIb30BaHUsl JOCTUKEHUM COBPEMEHHOH Ouonoruu u

OMOTEXHOJIOTU JUTS palMOHAIBHOTO
MIPUPOJOINOIB30BAHMS; yMeHue UCIIOJIb30BAaTh
COOTBETCTBYIOLIUE apryMEHTHI, OMOJIOTMUECKYIO

TEPMHUHOJIOTHIO W CHMBOJIMKY JJs JOKa3aTellbCTBa
POJICTBA OPTraHU3MOB PAa3HBIX CHCTEMATHYCCKHUX TPYIIIL;
B3aMIMOCBSI3M OPTaHU3MOB U Cpe/bl OOUTaHUs; EIUHCTBA
YEeJIOBEUYECKUX pac; HEOOXOAMMOCTH 3I0pOBOr0 oOpa3za
JKU3HU, COXPaHEHUs Pa3HOOOpa3us BUIOB U IKOCHCTEM,
KaKk  YCJIOBHS COCYIIECTBOBAHUS  TPHPOJABI |
YeJI0BEUYCCTBA;

- chopMHpPOBATh YMEHHUS peniaTh OMOJIOTHUECKHUE 3a1a4H,
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COCTaBJISITh T€HOTUIHMYECKUE CXEMbl CKPEIUBAHUS IS
pa3HBIX TUIIOB HACJEAOBAaHMS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMbl TMEPEHOCAa BEIIECTB M HHEPrUU B
AKOCHCTEeMax (IeTH MUTAHMS, MMUIIEBbIC CETH), BBISBIIATH
MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXK]y HCCIIEyEMbIMHU
OMOJIOTUYECKHUMHU 00BEKTaMH, TIPOIECCAMU U SIBJICHUSMU,
JlefaTh BBIBOJIBI U MIPOTHO3bI HA OCHOBAHUHU MOJIYYEHHBIX
pe3yJIbTaTOB;

- chopMupoBaTh yYMEHHS KPUTHYECKH  OICHUBATH
nHpopmaIuio OHOJIOrHYECKOIO COJICp)KaHUS,
BKJIFOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS M3 Pa3TUYHBIX
HMCTOYHUKOB (CpeAcTBa MaccoBOM MH(pOpManuu, Hay4yHO-
MOMYJIAPHBIE MaTepUaibl); UHTEPIPETUPOBATH ITHUECCKUE
aCIEKTBhl COBPEMEHHBIX HCCIEAOBAaHUNH B OHOJIOTHH,
MEIWIIHE, OMOTEXHOIOTHH; PACCMATPUBATh TII00aThHBIC
9KOJIOTHYECKHE POOJIEMBI COBPEMEHHOCTH,
dbopMUPOBATh MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3ULIMI0, YMEHHUE OIICHUBAaTh JTHUYECKUE AaCIEKThI
COBPEMEHHBIX HCCIIEIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TeHETUYCCKHUX TEXHOJIOTHI (KIIOHUpPOBaHUE,
HCKYCCTBEHHOE OTUIOJIOTBOPEHUE, HaIpaBJIEHHOE
W3MEHEHWE TeHOMa M  CO3JaHue  TPAHCTEHHBIX
OpraHu3MOB);

- chopmupoBaTh yMEHHsA CcO37aBaThb COOCTBEHHBIE
MACbMEHHBIE W  YCTHBIE COOOIIEHUST Ha OCHOBE
OMOJIOTUYECKOM uH(popMaIuu u3 HECKOJBKUX
WCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh IOHSITUHHBIN
anmapat OHOJIOTHH;

- yYyMeTb BBIBUTaTh THUIOTE3bI, TMPOBEPSATH  UX
AKCIIEPUMEHTATbHBIMUA CPEICTBAMU, (GOpMYIHUpYysS Ielb
WCCJIEIOBAHUS, aHATM3UPOBATH MOTYUYEHHBIE PE3yJIbTaThl
M J1€7aTh BBIBOJIBI,

- MPUHUMATh Y4YacTHE B HAYYHO-HUCCIEAOBATEIBCKOMN
pabore mToO OWONOTHMH, OKOJIOTMM U  METUIMHE,
MPOBOJIMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB M
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nyOIUYHO TPENCTaBIATh MOJNYyYECHHBIC pe3yJIbTaThl Ha
YUYEHUYECKUX KOH(EpPEHINIX pa3HOro YPOBHS;

OK 02. Ucnosib30BaTh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
UHTEPIIpEeTaluu
UHPOpPMALIUU U
uH(pOpPMaIlMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3a/1a4
po(hecCHOHATTLHOM
NEeSITEIbHOCTH

B 00nacTy IeHHOCTH HAyYHOTO MO3HAHUSA:

- chopMHpPOBAaHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HAayKd U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha Jiasnore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HaHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEpIIICHCTBOBAHUE S3BIKOBOW M YUTATEIBCKOW KYIbTYpPbI
KaK CpEeJCTBAa B3aMMOJICUCTBHUS MEX]y JIOJbMH W TO3HAHUS
MUDA;

- OCO3HAaHHME IICHHOCTH HAYYHOW NESITEIIbHOCTH, TOTOBHOCTH
OCYIIECTBIISAThH MPOEKTHYIO u HCCJIEIOBATEIBCKYIO
NeATEeTbHOCTh UHANBUIYAbHO U B TPYIIIE;

OBnaneHre YHHUBEPCAIBHBIMH YYEOHBIMH IO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKAMU TOJYYCHHUS UH(POPMAIIMHA U3 UCTOYHHKOB
pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh IOWUCK,
aHaJ M3, CHUCTEMAaTH3aIlMI0 W HWHTEpHpeTanuio uHpopmauu
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

- CO3/1aBaTh TEKCThl B PA3IMYHBIX (opMarax C Y4EeTOM
Ha3Ha4YeHus WH(OpPMALMKM M 1ENeBOM ayJUTOPHH, BbIOHpas
ONTUMAIBHYIO (HOPMY MIPEACTABICHHS U BU3YyaTU3allNUH;

- OLIGHHBAThH JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIINH, €€
COOTBETCTBHUE MIPABOBBIM M MOPATHHO-3TUYECKUM HOPMaM;

- HCII0JIb30BaTh CpencTBa UH(OPMAIMOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJOTHH B PENICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M  OpPraHM3alMOHHBIX  3a7a4  C
CcOOIrOIeHNEM TpeboBaHUM SPTOHOMUKH, TEXHUKNA
0€30MacHOCTH, THUTHUEHBI, PECypcocOepexeHus, MPAaBOBBIX U
STHYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacHOCTH;

- BIIQ/ICTh HABBIKAMU PACMO3HABAHUS W 3alUThl HHGOPMAIUH,
nH(OpMaIMOHHOM 0€30MaCHOCTH JTMYHOCTH

-chOpMHPOBaTh  YMCHHS  KPUTHYECKH  OICHHBAThH
nH()OPMALIHIO OMOJIOTUYECKOT0 COJZIEpKaHus,
BKJIFOYAIOIIYIO0 TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
HUCTOYHUKOB (CpeACcTBa MacCcOBOW MH(pOpMamuu, HaydHO-
HOMYJISIPHBIC MaTepUalibl); HHTEPIPETUPOBATH STHYCCKUE
ACIICKTbl COBPCMCHHBIX HCCHGI[OBaHI/II;’I B 6I/IOJ'IOFI/II/I,
MEIUIMHE, OMOTEXHOJIOTHH;

- UHTCPHPCTUPOBATL ITUUYCCKUC ACIICKTbI COBPEMCHHBIX
UCCIIeI0BaHM B OMOJIOTHH, MEAUIIMHE, OUMOTEXHOJIOTHH;
paccMmarpuBaTh IOOATBHBIC JKOJIOTHYSCKHE MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO IMO3HUIIMIO, YMCHHE OILCHHUBATh ITUYCCKHE

acreKThl COBPEMEHHBIX HCCJIEOBaHMM B  00JIacTH
OMOTEXHOJIOTHH u TEHETUYECKUX TEXHOJIOTUA
(KIOHUpOBaHUE,  MCKYCCTBEHHOE  OIUIOJOTBOpPEHHUE,
HalpaBJICHHOE W3MEHEHHWE TEeHOMa U  CO3/aHue
TPaHCTEHHBIX OPTaHU3MOB);

- chopMHpOBaTH YMEHHS CO37]aBaTb COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OMOJI0rNYecKOon uHdopmaruu u3 HECKOJIbKHX
HMCTOYHMKOB, TPAMOTHO HCIOJIb30BaTh IOHSATUNUHBIN

anmapat OUOJIOTHUH
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OK 04. DddextuBHO

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

- TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIIECHHUIO;

-OBJIAJICHUC HaBEIKAMH y4e0HO-UCCIIeIOBATEILCKOMH,
MPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH;

OBiaseHue  YHMBepPCAJbLHBIMH KOMMYHUKATHUBHBIMU
JelCTBUSIMU

0) coBMecTHAasI 1eATeJIbHOCTD.

- MOHMMaTh W HCIOJH30BaTh MPEUMYILIECTBA KOMAHIHOU H
WHUBUIYATBHON pabOTHI;

- MPUHUMATh LEIH COBMECTHOM JIeSITEILHOCTH,
OpraHU30BBIBATH W KOOPAUHUPOBATH JEHCTBUS IO €€
JIOCTHKEHUIO: COCTABJIATD IUIaH ACHCTBUH, pacpeaessiTh pOIr
C yYeTOM MHEHUH YYaCTHUKOB OOCYXIaTh pPe3yiIbTaThl
COBMECTHOM pabOTHI,

- KOOpIWHUPOBATh U BBHIMIOJHATH pPAbOTy B  YCIOBUSX
peanbHOro, BUPTYaJIbHOTO H KOMOWHHPOBAHHOT'O
B3aUMOJCHCTBUS;

- OCYILECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEJACHHUE B

paanqHHx CI/ITyaHI/IﬂX, HpOSIBJ'I?[TI) T BOpLIeCT BO 158
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Oejaaaenue YHUBEPCAJIbHbIMHU peryJasiTHBHBIMH
JeHCTBUSIMM:

I') MPUHSATHE ce0si U IPYTHX JIOe:

- IpPUHUMATh MOTUBBl M AapryMEHThl JAPYTUX JOJEH IpH
aHAJIM3€ Pe3yJIbTAaTOB IEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BHUBaTh CIOCOOHOCTh NOHMMATh MUP C MO3HUIMH JIPYTOro
4eJI0BEKA

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIE
NUCHbMEHHBIE W  YCTHBIE COOOIICHHsST Ha OCHOBE
OM0JIOTNYECKOI uH(pOopMaIuu u3 HECKOJIBKUX
UCTOYHUKOB, T'PaMOTHO HCIOJIb30BATh TMOHATHUHBIN
arnmapat OHOJIOTHH,

- YMeThb BBIIBUTATh TUIOTE3bI, MPOBEPITh  MX

HKCIEPUMEHTAIBHBIMA CpPEACTBaMH, (HOpMyIUpys Leib
UCCIICIOBaHMS, aHAJTM3UPOBATh MOJYYCHHBIC PE3yJIbTaThI
U JieJaTh BBIBOHI;

- TPUHAMATh YYacTHE B HAYYHO-HUCCIIEI0BATEIbCKON
pabore 1O OWOJNIOTHH, OKOJOTMH H  MEIUIUHE,
OpOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB U
Hy6JH/I‘-IHO MNpEACTAaBIATL IMOJYUYCHHBIC PC3YJIbTAaThl Ha
YUCHUYECKUX KOH(DEPEHIUIX Pa3HOTO YPOBHS

OK 07.
CopelicTBOBaTH
COXPAaHCHHUIO
OKPYXKAaroIIei CpeJibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
N3MCHCHHH KJIMMATa,

B 00.12acTH3KO0/I0rH4€CKOT0 BOCIIUTAHMSA

- ¢(hOpMUPOBAHHOCTH JKOJIOTUYECKOI KYJbTYpPbI, TOHUMaHHUE
BJIMAHUA COLMUAJIBHO-OKOHOMHNYECCKUX MPOIECCOB HA COCTOAHUC
NPUPOJHON M COLMANBHOM Cpeibl, OCO3HaHME TJI00ATIBLHOTIO
XapakTepa 3KOJIOTHYECKUX MPOoOIIeM;

- IUJIAHUPOBAHUE U OCYILECTBICHUE IEHCTBUN B OKpYXKarolleu
Cpele Ha OCHOBE 3HAHUs IeJed yCTOMYMBOIO Ppa3BUTHUSA

- BJIAJAETh CHUCTEMOM 3HAHWI 00 OCHOBHBIX METOHAX
HAyYHOTO TIO3HAHMSI, HMCIIOJIb3YeMbIX B OHOJIOTHYECKHX

UCCJICIOBAHUSAX  JKHBBIX  OOBEKTOB M  DKOCHCTEM
(omucanue, wW3MEpeHUE, TNPOBEACHHE HAONIONCHUN);
crmoco0aMH  BBISIBICGHUS W OICHKHA aHTPOIOTEHHBIX

W3MEHEHUH B IPUPO/IE;
- YMETh BBIABIIATH OTJIMYUTEIBHBIC TPU3HAKH HKHBBIX
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TIPUHITAIIBI
OEpEIKITUBOTO
MPOU3BOICTBA,
3 dexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

4eJI0BEUECTBA;
aKTUBHOE  HEMpUATHE
OKpYXaroIlIeH Cpeae;

- YMEHHE IPOrHO3UPOBATh HEOJIArONPHUSATHBIE 3KOJOTHYECKHE
IIOCJIC/ICTBHS IIPEANPUHUMAEMBIX ACHUCTBUM, NPEAOTBPAIIATh
ux;

- pacmmpeHue
HAIPaBICHHOCTH;
- OBIIQJICHWE  HAaBBIKAMH  y4eOHO-HMCCIIEOBATEIbCKOM,
MIPOEKTHOM U COIMANILHOM e TEIIbHOCTH

JNEUCTBUM,  NPUHOCAIIUX  Bpen

OIIbITa JACATCIIBHOCTH 9KOJIOTMYCCKOM

CHUCTEM, B TOM YHCJE TpUOOB, PacTEHUH, KUBOTHBIX U
YeJI0BEKa; MPHUCIIOCOOICHHOCTh BHIOB K Cpelic OOUTaHMUS,
aOMOTUYECKNX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,
B3aUMOCBSI3CH OpPTraHu3MOB B cooOmiecTBax,
AQHTPOTIOTCHHBIX HM3MEHEHW B OKOCHCTEMax CBOCH
MECTHOCTH;

- yMeTh  BBIICIATH  CYIIECTBCHHBIE  MPU3HAKU
OMOJIOTUYECKHUX MIPOIIECCOB: oOMeHa BEIIECTB
(Merabonu3m), uHGOPMAIMK W TPEBPALLCHHUS SHEPTHH,
OpoXeHUsl, aBTOTPO(PHOr0O MU TETEPOTPOPHOro THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, MEil03a,
raMeToreHe3a, AMOPHOreHe3a, MOCTAIMOPHOHAIBLHOTO
pa3BUTHSA, PA3MHOKEHUS, WHIUBUIYATHLHOTO PA3BHTHS
opranu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS  T'€HOB,
reTepo3uca;  JEWCTBUH  HCKYCCTBEHHOrO  OTOOpa,
CTaOWJIM3HUPYIOIIETO, JABIKYIIETO W  Pa3pbIBAIOIICTO
€CTECTBCHHOTO otbopa; QJUTOATPUIECKOTO u
CHUMITATPUYECKOTO BUI000pa30BaHus; BIIMSTHUS
JBIDKYIAX CHJI JBOJIONUU Ha TEHO(OH] TOIYJISIIHH,
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHus,
Yepe/OBaHUS HAIMPABJICHUNA DSBOJIIOIHMH, KPYroBOpOTa
BEIIECTB U MMOTOKA YHEPTUHU B DKOCHCTEMAX

I1K1.2
OO0ecmeunBaTh
0e30macHyo
OKPYXAIOIIyIO CperLy

-paCliupeHUEC ONbITa ACATCIBHOCTU 9KOJIOTMYCCKOMN
HalpaBJICHHOCTHU

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTBHI,
OMOJIOTHMYECKYIO0 TEPMUHOJIOTHIO ¥ CUMBOJIUKY JIJISI
B3aMMOCBSI3M OPTaHU3MOB, U CpPe/Ibl OOUTAHMS;
HEOOXOAMMOCTH 370POBOTO 00pasa KU3HU

[IK 4.1
[IpoBOMTH OLIEHKY
COCTOSIHMS Tal[UeHTa

-aHAJIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a41
pe3yIbTAThI, KPUTUIECKH OIIEHUBATh UX IOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

- IaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLICHHBATh
nprOoOpETEHHBIHN OIBIT;

- yMeHI/IC BBIACIATH CyH_IeCTBeHHbIC HpI/I3HaKI/I:CTpOCHI/IH
OpPraHOB U CHCTEM OPraHOBYEIOBEKA; MPOIECCOB
KU3HCACATCIIBHOCTH, HpOTeKaIOH_II/IX B OpFaHI/I3Me
YeJIOBEKA;

-yMEHUE MOTUBHUPOBATH CBOM BBIOOp OyyIieit
poeCCHOHAIBHON JIEATENHHOCTH B 001aCTH OMOJIOTHH,
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MEIUIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTUH YTITyOJIATh
IIO3HABATEJIbHBIN UHTEPEC, HAIIPABJICHHBIN Ha
OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH npodeccuu u
IPOJOJKEHHE OMOJIOTMYECKOro 00pa3oBaHus B
YUPEKACHUAX CPETHETO MPO(HECCHOHATFHOTO U BBICILIETO
o0Opa3zoBaHwUsI.

11K 4.2
BremonHaTh
MEIUINHCKHE
MaHUMNYJSIUU TIPU
OKa3aHuu
MEIULIMHCKOM
MOMOIIIU MMAIUEHTY

OBJIAJICHUE BUAAMMU JEATEIBHOCTH 110 IOJy4YEHHUIO HOBOT'O
3HAHUS, €ro MHTEpIIpeTaluy, IPeoOpa30BaHUIO U IPUMEHEHHIO
B PA3JIMYHBIX YYEOHBIX CUTYaLIUSX,

- YMCHHUC BBIACIIATH CYHICCTBCHHLIC IMPU3HAKU:CTPOCHUS

OPraHOB M CHCTEM OpraHOBYEJIOBEKAa; IPOLIECCOB
JKU3HEJEATEIIbHOCTH,  IPOTEKAIIUX B  OpPraHu3Me
4eJI0BeKa

-yMEHUE  MOTHBUPOBaTH CBOW  BbIOOp  Oynyiuei

poeCCHOHATILHOM /IEATEIbHOCTH B 001aCTH OMOJIOTHH,
MEIUIUHBI, OWOTEXHOJIOTUH, IICUXOJIOTUH YTIyONIaTh
MI03HABATEbHbIN UHTEpecC, HarpaBJIeHHbIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOLIEH Mpodeccun u
OpoJOJDKEeHUEe  OMOJIOrMYecKoro  oOpa3oBaHHs B
YUPEXKIECHUAX CPEIHEro NPOPECCHOHATBHOIO U BBICILIErO
o0Opa3oBaHmUsl.

TIK 4.3
OcymiecTBIATh YX0/
3a [MarueHTOM

- OBJIQJICHUE BUJIAMH JISSTEIILHOCTH T10 TTOJyIE€HHIO HOBOTO
3HaHUS, €r0 UHTEPIpETaLnH, IPe0OPa30BaHNIO U IPUMEHEHUIO
B Pa3IIUYHBIX YYEOHBIX CUTYAIUSX,

- OCYILIECTBIISATH 1IeJICHANPABICHHBIHN MOUCK IEPEHOCa CPEICTB
U cioco00B AeWCTBUS B TPO(PECCHOHAIBHYIO CPELY;

- BJIJIETh Pa3IMYHBIMU CIIOCOOAMU OOLIECHUS U
B3aUMOJCHCTBUS;

- YMCHHUC BBIACIIATL CYHICCTBCHHLIC IMPHU3HAKU:CTPOCHUS

OpPraHoB M CHCTEM OpPraHOBYEJIOBEKAa; MPOLECCOB
KUBHENIEIATCIIbHOCTH, TPOTEKAIONMX B  OpraHu3Me
YeJloBeKa

-YyMEHHE€ MOTHUBHPOBATH CBOWM  BBIOOp  Oynymieit

npodecCHOHANBEHOM IeATEeNHHOCTH B 00JIacTH OMONIOTHH,
MEWIMHBI, OWOTEXHOJIOTHH, TICUXOJOTHH YIIIyOJsATh
IMO3HABATEIIbHBIN UHTEpEC, HaTPaBIICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccun u
MIPOJIOJKEHHE OHOJIOTHYECKOTO o0Opa3oBaHUs B
VUPESKICHUSAX CPETHErO MPOPECCHOHATHHOTO M BBICIIETO
o0Opa3oBaHwUsl.

T1IK 4.6
YyacTBOBaTh B
MIPOBEICHUHT
MEPONPUATHN

- OCYILIECTBJIATH 1I€JICHANPABICHHBIN IOUCK IIEPEHOCA CPEJCTB
U CIIOCOOOB JIEUCTBHS B TPO(ECCHOHANBHYIO CPELY;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBHI B
JESITENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM

- YMCHHUEC BBIACIIATH CYHICCTBCHHLIC IMPHU3HAKU:CTPOCHUS
OpraHoB MW  CUCTEM  OpPraHOBYCJIIOBCKA, mponeccoB
KUBHECACATCIIBHOCTH, MPOTCKAOIIUX B OpraHusme
YCJIOBCKA
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MEIUIIMHCKON
peaduuTaIn

-yMEHHE MOTHBHPOBAaTH  CBOM  BBIOOp  Oymymiei
IpoeCCHOHATIBHON EATEIbHOCTU B 001aCTH OMOJIOTHH,
MEIUIUHBI, OWOTEXHOJIOTUH, IICUXOJIOTUU YIIyONIaTh
IIO3HABATEIIbHBIN UHTEpEC, HaIPaBJICHHBIN Ha
OCO3HAHHBII BBHIOOP COOTBETCTBYIOIIEH mpodeccuu u
IpOJOJDKEHHE  OMOJIOTMYecKoro  oOpa3oBaHHs B
YUPEKACHUAX CPEAHEr0 NMPO(HecCHOHAIBHOTO M BBICIIETO
00pa3zoBaHusl.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JANCHUIIJIMHBI «BUOJIOT U »

2.1. O0beM TUCHUIIMHBI U BU/IbI Y4e0HOH padoThI

Bupa yuyeOHoil padoThI

O0BLeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 144
B T.Y.

OcHOBHOeE coJepkaHue 114
BT. U..

TEOPETUYECKOE 00yUCHHE 72
MPAKTUYECKUE 3aHATHUS 36
1abopaTOpHBIC 3aHATHUS 6
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COEPKAHME 1
(conepskaHue MPUKIATHOTO MOTYJIs1)

TEOPETHUYECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHATHUS 10
1abopaTopHBIC 3aHATHUS 2
KoHTpoJibHbIe padoThl 8
IIpomexyTouHasi arrectauus (IK3aMeH) 8
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2.2. TeMmaTu4eckuii MJIAH U cOiePKAHME TUCUMILINHBI

HaumeHoBaHue Copep:xanue yueOHOro MaTepuasia (0CHOBHOE U NPo(deccuOHAILHO-OPHEHTHPOBAHHOE), Oobem | @opmupyemble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOXYJIb (IPU HAJTHYMHI) 4acoB | KOMIIETeHUHH
1 2 3 4
Pazgea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJILHAS eIMHMIIA KUBOT'O 36
Tema 1.1. OCHOBHOE co/Iep;KaHue 2
buojorus kak TeopeTnueckoe odyueHue: 2
Hayxa Bbuonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMu: OMOXUMUsl, Onodusmka, OMOHUKA,
redoreorpadus u 1p. Poab u mecto Ouosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUDA. OK 02
3HavyeHne Onoorndeckux 3Hanuil. ictopus 6nonoruu. 3HaueHne MUTOIOTUN /ISl pa3BUTHS OMOJIOTHH U
MO3HAHUS MPUPOAbL. MeTOIbI LUTOJOTMH: MUKPOCKOINHUS, XpoMaTorpadus, 31eKTpodopes, MEeTo 1 MEUeHbIX
aToMoB, nuddepernnanbHoe NeHTPUPYTUPOBAHNE, KYIbTYPa KIETOK
Tema 1.2. Oomas OcCHOBHOE co/Iep:KaHue 2
XapaKTepUCTHKA Teopernueckoe o0yueHune: 2
KH3HH Paznoo0Opasue 6uocucrem. Opranu3anus OHOJIOTUIECKUX CUCTEM. Y POBHH OPTaHU3alUN OHOCUCTEM:
MOJIEKYJISIPHO-T€HETUUECKUN, OPraHOUIHO-KJICTOYHBII, OpraHn3MEHHBbIH, MOMYJIALHOHHO-BU0OBOH, OK 02
HKOCHUCTEMHBIH (OMOTeoleHOTHYeCKHi ), Onocdepuspiidi. Hayku, nzydatomniue OMoa0orudeckre 00bEKThl Ha
pa3HBIX YPOBHIX OpraHu3auy xku3Hu. O01as XxapakTepUCTHKA )KU3HHU, CBOMCTBA )KUBBIX CHCTEM.
[Iporeccel, mpoucxoasmue B OMOCUcTEMax
Tema 1.3. OcHOBHOe co/iep:KaHue 6
buogoruyeckn Teopernueckoe o0yueHue: 2
BAKHBIC Xumnueckuil cocta kieTku. Heopranumueckue BeniecTa KI€TKH, UX OMOJIIOTHYecKas poib.
XHMH1ECKHE Opranuueckue BelecTBa KiaeTku. buonornueckue nonumepsl. benku. Ctpykrypa u GyHKIMN OeIKOBON
COCTHHEHMS MoJieKyJibl. DepMeHThI, MPUHIMIT UX ASUCTBUS. YTIeBoabl. bronornueckue GpyHKINM yriaeBooB.
Jlununel. O6mumii mad crpoenus. I'uapodpunbHo-TUaApOdoOHBIE cBOMicTBA. Kiaccudukamus Iunuaos. OK 01
buonornueckue pynkuuu munuaoB. AT®. Ctpoenue monekyiasl AT®. buonornyeckue pynximnu ATD 85 82

IIpakTH4YeckHne 3aHATHSA:

Ponw 6enkoB, yriieBoI0B U )KMPOB B OPTaHU3ME YeJIOBeKa. BUTaMUHBI M OMOJIOTHUYECKH aKTUBHBIE TOOABKH,
MX 3HAYEHUE B )KU3HU OpPraHu3Ma 4esioBeka. [ uro- u aBuTaMuHO3b1 UX nocieactsus. [peacrasienue
YCTHBIX COOOIIEHUH C TIPe3eHTAIlMe, TOATOTOBJICHHBIX 110 TIEPEYHIO HICTOYHUKOB, PEKOMEHTI0BAaHHBIX
MPENOAaBaTEIEM
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JlabopaTopHble 3aHATHS:

JlaboparopHas pabdora “Omnpenencarne Buramuaa C B POAyKTaxX MUTAHUS
[ToaroroBka BapuaHTOB OIbITA, HAOJIOICHHE 3a KAYECTBEHHBIMHU PEAKIIUAMH, 3aIl0THEHHE paboueii
TaOJIMIIb], HHTEpIpEeTaIys HaOII0AaeMBbIX SIBICHHH, (DOPMYIHPOBAHKE BHIBOJIOB

JlabopaTtopHas padota «I ' unppoduinbHO-TUAPOHOOHBIE CBOKWCTBA JIUITHIOBY
[ToaroToBka BapuaHTOB OMBITA, HAOTIOACHHE U3MEHEHHUSI PACTBOPUMOCTH JIUITUOB, 3all0JIHEHUE paboueit
TaOJIUIIBI, HHTEPIIPETAIHsI HAOII0JaeMBbIX SIBICHUH, HOpMYyIUpOBaHKE BBIBOJIOB

Tema 1.4.
CrpykTypHO-
(yskumnonanbHas
OpraHu3anus
KJIETOK

OcHoBHOe coep:kaHue

(o]

Teopernyeckoe 00yueHne:

S

Knerounas teopus (T. I1IBann, M. lneiinen, P. Bupxo). OCHOBHbIE MOJI0KEHUS COBPEMEHHON
KJIETOYHOU TeopHH. THUIIBI KJIETOK: 3yKapuoTHUecKas U pokapuotudeckas. CpaBHUTEIbHAS
XapaKTEPUCTHKA KIIETOK SYKapUOT (PaCTUTEIHHOM, ’KUBOTHOM, rpruOHOI). CTpOoeHHE MPOKAPUOTHIECKOM
kieTkd. OCOOEHHOCTH CTPOCHHUSI TeTepOTPOPHOI U aBTOTPOPHON MPOKAPHOTHUYECKUX KIeToK. CTpoeHue
I1a3MaTH4ecKoi MeMOpaHsbl. TpaHCHOpT BEIIECTB Yepes3 MIa3MaTUYECKYI0 MEMOpaHy: IaCCUBHBIN U
aKTUBHBIN. DHJIOIUTO3: MUHOLMUTO3, (arouTo3. DK301uTo3. O00I0YKa WK KJIETOUHAs CTCHKA.
Crpykrypa v GyHKIMH KJIETOYHOW CTEHKH pacTeHHil, rpuboB

N

[Mutonnasma. Llurozomns. Lutockener. OnHoMeMOpaHHbIE OPraHOUABI KJIETKU: 3H/I0IIa3MaTH4YeCKas CeTh
(BIIC), anmapat ['oabmKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIW PACTUTENIBHBIX KJIETOK. CTpOoCHHE U
(GbyHKIMK 0OJHOMEMOpaHHBIX OpraHouioB KieTku. Kierounstit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TIACTUIBL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOIIACTBI, X CTPOEHUE U QYHKIMHU. SnepHbIi annapaT KJIETKH, CTPOEHHE U (YHKILIUH.
HememOpanHble opraHOuIbl KJIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIHN 1IeHTp. Opranou bl
JBVO)KEHUS: pECHUYKHU M KTYTUKHU. CTpoeHue U PyHKIIMM HeMeMOPaHHbBIX OPTaHOUIOB KIIETKH

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabota «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIETOUYHbBIE BKIIOYCHUS
(xpaxmai, KapOTUHOMIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[TproGperenue onbITa MPUMEHEHHSI TEXHUKH MUKPOCKOITMPOBAHUS MIPH BBHITIOTHEHUH Ta00OPATOPHBIX
pabort. [loaroToBka MUKpOIpenapaToB, HaOIIOIEHUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBICHHUE PA3IUYUI
MEXy U3y4aeMbIMH 00bEKTaMU, HHTEPIIPETAlHs HA0II0IaeMBIX SIBJICHHH, (HOpMYIHpPOBaHIE BHIBOIOB

JIaGoparophas pabota «IIpoHuniaeMmocTs MeMOpaHb! (I171a3MOIH3, JETIIa3MOIIH3)»

[IproGperenue onbITa MPUMEHEHHS] TEXHUKU MUKPOCKOITMPOBAHUS IIPU BBIIOJHEHUH JTAOOPaTOPHBIX
pabort. IloaroroBka MuKponpenapaToB, HaOIIOIEHHE C TTOMOIILI0 MUKPOCKOIIA, BHISIBICHUE Pa3IMYHii
MEX/1y U3y4YaeMbIMH 00bEKTaMU, HHTEpIIpETAIMsI HaOJII01aeMbIX SIBJICHUH, pOpMyIHpoBaHUE BHIBOJOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTypHO-

OcHoBHOE coaep:kaHne

Teopernueckoe o0yueHue:

OK 01
OK 02
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¢pynkuuonaasupie | CTpoeHne XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI,
dakTopsbl raruIouIHbIN B nurtonaHbid Haoop. Hykinennossie kuciotel. JJHK u PHK. Ctpoenne HyKIeMHOBBIX
HacjeAcTBeHHOCTH | kucioT. Hykneoruasl. Kommiementapusie azotucteie ocHoBanus. [1paBuio Yapradda. Ctpykrypa JHK
— nBoiHas cnupasib. MecronaxoxaeHue u ouonorndyeckue Gpynkmuu JJHK. JIHK-skcneprusa. Buast PHK.
Oynkiuu PHK B knetke
IlpakTHYecKHe 3aHATHS: 2
Pewrenue 3a1a4 Ha onpeaeneHue nocaeqoBaTeIbHOCTH HYKICOTHIO0B
Tema 1.6. OcHOBHOE coJiepKaHue 4
IMpoueccsr Teopernyeckoe o0yueHue: 2
MAaTPUYHOI'O Martpuunsii cunare3 JJHK — permukanuys. [Ipuanuns! perumkanuu JIHK. Mexanusm perumkannn JJTHK.
CHHTE3a Penapauus JIHK (nopemnekaruBHas, mocTperiekatuBHas). Peakiiuu matpudynoro cuntesa. [IpuHmun
KOMIUIEMEHTApHOCTH B peakuusax marpuaHoro cunresa. JJHK u rensl. ['eneTnuecknii Kox, ero cBOMCTBA. OK 01
Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsauus u e€ stansl. Y ciaoBus OMoCHHTE3a OClKa. OK 02
Crpoenne T-PHK u xompupoBanre aMuHOKUCIOT. Postk pubocom B 6GuocuHTe3e Oenka
IlpakTHYecKkne 3aHATHS: 2
Pemenue 3aia4 Ha onpesiesieHne 0CIe10BaTEIbHOCTH AMUHOKHCIIOT B MOJIEKYJIE OellKa.
Pemenue 3a1a4 Ha onpe/eneHre nocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJie Oelika B ciiy4ae
W3MEHEHUS MOCIe0BaTEeIbHOCTH HYKIe0Tua0B JJTHK
Tema 1.7. OcHOBHOe co/iep:KaHue 4
Hexnerounsie Teopernueckoe o0yueHue: 2
(hopMBbI KU3HH Bupycsl — HekieTouHble (POPMBI )KU3HU U 00IUraTHbIE apasuThl. CTpOEHUE MPOCTHIX U CIOXKHBIX
BHUPYCOB, peTPOBUPYCOB, OakTepuodaros. Kuznennsiit uka JJHK-coaepxamux supycos, PHK- OK 02
coJiepkalmx BUpycoB, 0akteprodaros. BUY, renmatur yenosexa. OK 04
baktepuun. Obmas xapakrepuctuka. [lorstue mramM. Bupychl u GakTepuu: CX0JICTBA U pa3IudHs K 1.2
IIpakTHyeckue 3aHATHSA: 2 K 4'1
Bupycublie u 6akTepuanbhbie 3a00neBanus. O0IIMe MPUHIUITBI UCIIOIB30BaHUS JIEKAPCTBEHHBIX BEIIECTB. 2 '
Oco0eHHOCTH TPUMEHEHUSI aHTUONOTHKOB.
[IpencraBieHne yCTHBIX COOOLIEHHH ¢ Mpe3eHTanueil, MoArOTOBJICHHBIX M0 MePEUHI0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEIO0/IaBaTeIeM
Tema 1.8. OcHoOBHOE coepxxaHue 4 OK 02
Oo0men BemectB 1 | Teopernueckoe odyueHue: 4
NpeBpalieHue AcCCUMMITAIIHS ¥ TUCCUMIUISIIHS — JIB€ CTOPOHBI MeTaboau3Ma. Turbl 0OMeHa BEmeCTB: aBTOTPOGHBIN 1 2

JHEPIrum B KJICTKE

reTepoTpodHbIi, a3poOHBIN 1 aHAPOOHBINA. DHEpreTuueckoe odecreueHune KiIeTku: npesppamenue AT B
oOMeHHBIX nponeccax. PepMeHTATUBHBIN XapakTep peakluil KJIeTOYHOro MeTabonu3ma
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[lepBUYHBII CHHTE3 OPraHMUYECKUX BEIIECTB B KieTKe. [Inactnueckuii ooMeH. @OTOCHHTE3. XEMOCHHTE3.
AHa’pOOHBIN PHEPreTHYECKU 00MeH. AHa’pOOHBIE Opranu3Mbl. bpoxkeHue, aBTOTpOGHBIN 1
reTepoTpo(HBIN TUI MUTaHHsL. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOJIOTUH. DTaIbl
SHEepreTudeckoro ooMeHa. I'nmukonns. buongornueckoe OKMCIEHHUE, MU KJIETOYHOE JIbIXaHHUe

Tema 1.9.

OcHoBHOe coep:kaHue

Ku3HeHHBIN UK

TeopeaneCRoe oﬁyqelme:

KJeTKH. MuTo3.
Meiio3

Krnerounslii nuki, ero nepuosl u peryisauus. [lepuoast uarepdassl ux ocodennoctu. Juddepenumanus
KJIETKU U apecT KJIETOYHOro 1ukia. [lenenne knetku — Muto3. CTaauyu MUTO3a U IPOUCXOSIINE
npoueccel. Kapuokunes un nutokunes. buonornueckoe 3HaueHne Muto3a. Meito3 — pe1yKinoHHOE
nenenue kiuetku. Craauu meiio3a. Melo3 — 0CHOBa OJIOBOTO pa3MHOkeHus. [loBeienne XxpoMmocom B
Mmeiose. Kpoccunrosep. buonoruueckuii cMmpicn meitosa. D dextsr Meiio3a. Melio3 B :KHU3HEHHOM ITUKIIE
OpPraHHU3MOB

OK 02
OK 04

KonTpoasnas pa6ora

MoneKyJIipHbI YPOBEHb OpraHU3alH JKUBOTO

Pa3nen 2. Ctpoenne u GyHKIHMH OPpraHu3mMa

44

Tema 2.1.

Conepxanue

(o]

Crtpoenue

IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00yUeHsl

opraHuzma

OpHokleTouHble Opranu3Mel. KonoHunanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHU3MBbl. B3aumocBs3p
yacTeld MHOTOKJIETOYHOro opranusma. @ynkius. Opraibl 1 CUCTEMBI OpraHOB. AIIapaThl OPraHoOB.
I'omeocTras opranusMa U ero noAAepKaHue B IMIPOLIECCE KUSHEACATEIbHOCTH.

OyHKIMOHANbHAS cucTeMa OpraHoB. TkaHU pacTeHud. TkaHU )KUBOTHBIX U yesioBeka. OpraHbl pacTeHUH.
OpraHsl U CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAUEHUE OIOPHI, IBUKEHUS, INTAHUS, IbIXaHUS,
TPaHCIOPTA BEILECTB, BbLICJIECHNUS, 3aLIUThl. 3HAUEHHUE MPOSBICHUS Pa3IPaXKUMOCTH U PETyJISIIUU

Jlna nmpodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHus “UenoBek” TeopeTHIeCKHit
Marepuai Tembl “CTpoeHne opraHu3Ma’” U3yqaeTcs yriyOJIeHHO Ha IPUMEPE OpraHr3Ma YeJIOBeKa.
TkaHu, Opranbl U CUCTEMBI OPTaHOB PACTEHUH M JKUBOTHBIX pACCMATPUBAIOTCSI 0030pHO

OK 02
OK 04
[IK 4.1
[IK 4.2
[IK 4.3
I[IK 4.6

OcHoBHOE COACPKRAHNEC MPAKTUICCKOI'O 3aHATHA:

Teopus kiaoHaNIBHO-ceNekTUBHOrO MMyHuTeTa I1. Dpnuxa, .M. Meunukosa. MHpekunoHHble
3a0oyieBaHus U nHieMusl. BaxkHelme snuieMuu B UICTOPUM YelloBeuecTBa. BakiuHanus kak
npodunakTuka HHMEKIIMOHHBIX 3a00ICBaHHIA.

[IpencraBieHue yCTHBIX COOOIICHUH ¢ TPe3eHTalUeN, TOATOTOBJIEHHBIX MO EPEYHIO HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENOAABATEIIEM

Tema 2.2.

Coaep:xanue

Dopmbl

IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIePKAHNE TEOPETHYECKOT0 00yUeHUsl

OK 02
11K 4.1
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Pa3MHOKEHHUS
OpraHu3MoOB

®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHEe. Buapl 0€Cronoro pa3MHOKEHHS:
IIPOCTOE JIeJIEHUE HAJIBOE, IOUKOBAHUE, PA3MHOXKEHHUE CIIOPAMH, BEr€TaTUBHOE PA3MHOKEHHE,
¢dparmenTanysi, Kionupoanue. I1onoBoe pa3MHOKEHHE.

*B Tom 4uciie Ha BbIOOp 00pa3oBaTeIbHON OPraHU3alMu:

Jlst mpodeccuii/ceruanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3y4eHHs “UemoBeK” TEOpEeTHUECKUMA
MaTtepuai TeMbl “D@opMbl pa3sMHOXKEHHUS OPTaHU3MOB™ U3y4aeTcs YIIIyOJIEHHO Ha IPUMepE OpraHu3ma
yenoBeKka. Pa3MHOXKeHHE pacTeHul U )KUBOTHBIX pacCMaTPUBAIOTCS 0030pHO

1K 4.2
I1K 4.3

Tema 2.3.
OHnToOrenes
JKHBOTHBLIX B
YeJI0BeKa

OcHoBHOe coep:kaHue

SN

Teopernyeckoe 00yueHne:

S

I'amerorenes y xuBOoTHbIX. Criepmarorenes u oorene3. CTpoeHHe MOJIOBBIX KiIeTOK. OMI0A0TBOPEHHE U
SMOPHOHAJIBHOE Pa3BUTHE )KUBOTHBIX. [lapreHorenes. OMOpuorenes (Ha npumepe jJaHueTHuka). Ctaauu
sMOpuoreHesa

N

Poct u pa3sutue xxuBoTHbIX. [locTamOpuonansubiii nepuod. [Ipsmoe u Henpsmoe pazutue. Pazputue ¢
MCTaMOp(bO?)OM y 6€CH03BOHO‘-IHI)IX U ITI03BOHOYHBIX XUBOTHBIX. CTaI[I/II/I HOCT3M6pI/IOHaJII)HOFO Pa3sBUTHA
y JKUBOTHBIX U 4yesioBeka. [leproapl oHTOreHesa yenoBeka. buonornyeckoe crapeHue u CMepTh.
['eponToOJIOTHS

OK 02
OK 04

Tema 2.4.
OHnTorenes
pacrenui

OcCHOBHOE cO/Iep:KaHue

Teopernueckoe o0yueHue:

lametodut u cnopodut. PasmMHOKEeHUE U pa3BUTHE BOJOpOCieii. Pa3MHOXeHNE U pa3BUTHE CITIOPOBBIX
pacteHui. Pa3MHOXKEHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. Ileproabl OHTOreHe3a pacTeHH

OK 02
OK 04

Tema 2.5.
OcHOBHBIE
MOHATHUA T€HETHKH

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue:

['eneTnka kak HayKa O HACJIEJICTBEHHOCTH U U3MEHUYMBOCTH OPraHn3MOB. OCHOBHBIE T€HETUYECKUE
NMoHATUA U cUMBOJIBL. ['eH. ['enoTun. denorun. AsienbHble TeHbl. AIbTEPHATUBHBIEC IPU3HAKHU.
JIoOMUHAHTHBIN U pEIeCCUBHBIN TpU3HAKHU. [ oMo3urora u rerepo3urota. Uucras muaus. ['uGpuas.
OcHOBHBIE METObI TeHETUKH: THOPUIOTOTHUECKHM, IIMTOIOTHYECKIE, MOJICKYJISIPHO-TeHETUYECKHE

OK 02

Tema 2.6.
3aKkoHOMepHOCTH
HacJIe/I0BaHUSs

OcHoBHOE coxepxaHue

TeopeTnyeckoe o0yueHue:

3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens: MonoruOpuaHoe ckpenmbanue. [Ipasuio
JOMUHUPOBaHUS. 3aKOH €MHO00pa3us MEepPBOro MOKOJIEHUs. 3aKOH PAaCLIeIIEHUs TPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTMOPUIHOTO CKpeluBaHus. [ umore3a 4ucToTH raMeT. AHAIU3HUpYIOLIee
ckpemrBanue. J[urudpuaHoe cKpelrBanyie. 3aKOH HE3aBUCUMOI'0 HaclleJJOBaHUSI TPU3HAKOB.
[TomurubpuaHOe HacIeOBaHUE U €r0 3aKOHOMEPHOCTH

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KAHUE MPAKTHYECKOT0 3aAHITHS

OK 02
OK 04
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Pemenue 3agau Ha onpeneneHre BEpOITHOCTA BOSHUKHOBEHUS HACIEICTBEHHBIX TPU3HAKOB IIPH MOHO-,
I1-, TOJMTHOPUIHOM U aHATH3UPYIOLIEM CKPEIIUBAHUU, COCTABICHNE TeHOTUITMYECKUX CXEM
CKpEILIMBAHHUS

*B Tom 4ucJie Ha BbIOOP 00pa30BaTebHOI OPraHU3aALMN:

Jlst mpodeccunii/cenuanbHOCTEH CBI3aHHBIX C 00BEKTOM H3ydeHHs “‘PacTteHus’ HE0OX0uM 1oa00p
TEHETUYECKHUX 3aJ1a4 Ha OMPE/IeNICHUE BEPOSTHOCTH HACJIEICTBEHHBIX IPU3HAKOB IPYU MOHO-, [TU-,
MOJIMTHOPUAHOM M aHATM3UPYIONIEM CKPELIMBAaHUU Y PACTCHUN

st mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3ydeHus “JKuBoTHBIE” HEOOXOIUM 1OI00D
IeHETUYECKUX 33]a4 Ha ONpesieJieHne BEPOSITHOCTH HACIIEICTBEHHBIX IPU3HAKOB IIPU MOHO-, JIU-,
MOJUTUOPUIHOM U aHAJTM3UPYIOIIEM CKPEUIMBAHUH Y )KUBOTHBIX

Jnia npodeccuii/crienuanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM H3ydeHus “YenoBek” He0OX0IUM OI00p
TEHETUYECKHUX 3aJ1a4 Ha OMPE/IeNICHUE BEPOSTHOCTH HACJIEICTBEHHBIX IPU3HAKOB IPYU MOHO-, [TU-,
MTOJTMTHOPUAHOM U aHAJTU3UPYIONIEM CKPEITUBAHUN Y YEJIOBEKA

Tema 2.7.
B3aumoneiicrBue
Te¢HOB

OcHoBHOE CoacpKaHue

Teopernyeckoe 00yueHne:

I'enoTnn Kak nenocTHas cuctema. MHOXKECTBEHHOE AeicTBHE reHoB. [ leliorponys. MHOKeCTBEHHBIN
aienusM. BzaumonelictBue aienbHbIX reHoB. KogoMunuposanue. B3anMmozelicTBre HealulenbHbIX
redoB. Kommementapaocts. Onuctas. [loaumepus

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHNE MPAKTHYECKOT0 3aAHATHS

Pemenue 3aia4 Ha ONpPCACIICHUEC BEPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB IIPU
PA3JIMYHBIX THUIIAX BBaI/IMOI[efICTBHS{ T'CHOB, COCTABJICHUC I'CHOTUITMYCCKHUX CXEM CKPCIIMBAHUSA

*B Tom 4uncJie Ha BbIOOP 00pa30BaTeIbHON OPraHU3ANMN:

* I npodeccuit/cnenuanbHOCTeN CBSI3aHHBIX C 00BEKTOM H3yueHus ‘“‘Pactenus’” HeoOXouM moa00p
TEHETUUYECKUX 3a/1a4 Ha OIPEIEIICHNE BEPOSATHOCTH BOZHUKHOBEHHUS HACJIECTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHbIX TUIAX B3aUMOJEHCTBHSI T€HOB Y PACTEHUI

* [l mpodeccuit/crnenuanbHOCTeH CBI3aHHBIX ¢ 00beKTOM H3yueHus ‘“JKuBoTHBIE” HE00X0 UM OI00D
TCeHETHUYECKUX 3a/1a4 Ha ONPE/ICIICHUE BEPOATHOCTH BOSHUKHOBEHHUS HACIICICTBEHHBIX MPU3HAKOB MTPH
pa3IMYHBIX TUTIAX B3aMMOJICHCTBHS T€HOB Y )KHBOTHBIX

* [l mpodeccuit/cnenuanbHOCTeH CBSI3aHHBIX ¢ 00BEKTOM H3yueHus ‘“YenoBek” He0OX01uM OA00D
TEeHETUYECKUX 3a/1a4 Ha OIPEJEIICHNE BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB MTPH
pa3IMYHbIX TUIIAX B3aUMOJEHCTBHSI T€HOB Y YeJIOBeKa

OK 01
OK 02

Tema 2.8.
CuemnieHHoe
HacJIe0BAHNE

OcHoBHOE coaep:kaHue

Teopernueckoe odyueHue:

N

3akonbl T. Moprana. CueruieHHOe HaclieI0BaHHE T€HOB, HapyIIEHHE CLEIIeHHs. XpOMOCOMHas Teopust

OK 01
OK 02
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NMPpU3HAKOB

HaCJICACTBEHHOCTH. | eHeTHYecKoe KapTUPOBAHUEC XPOMOCOM. Hcnonn3oBanue KpPOCCHHTOBCpPaA AJIA
COCTaBJICHHA I'CHETUYCCKUX KapT XpOMOCOM

IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOr0 3aHATHS:

Pemenue 3ama4d Ha ONpeaACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
CHCINICHHOM HACJICAOBaHNM, COCTABJICHUE I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

*B Tom 4uciie Ha BbIOOp 00pa3oBaTeIbHON OPraHU3alMu:

Jlst mpodeccuii/cenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3y4eHHS “UenoBek” HeoOXoauM 1o100p
TEHETUYECKHUX 3aJ1a4 Ha OINPE/IeNICHUE BEPOSTHOCTH BO3ZHUKHOBEHUS HACIIEICTBEHHBIX TPU3HAKOB MPU
CIICTJICHHOM HACJIEIOBAaHUU Y YelIOBEKa

Tema 2.9.
I'eneTnka nmoJsa

OcHoBHOE€ CoacpKaHue

Teopernyeckoe 00yueHne:

N

XPpOMOCOMHBIN MEXAHU3M OIIPENEICHUs 1101a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN 1
rereporaMeTHbIN NoJI. ['eHeTnyeckas cTpyKTypa MoJIOBBIX XpoMocoM. HaceroBanue npusHakos,
CLICIUICHHBIX C I1OJIOM

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

Pemenue 3amay Ha OIIpCACIICHUC BEPOATHOCTU BO3ZHUKHOBCHUS HACICACTBCHHBIX IIPU3HAKOB, CUCIIJICHHBIX
C IMOJIOM, COCTABJICHHMEC I'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUSA

OK 01
OK 02

Tema 2.10.
I'eneTnka
YyeJIoBEKa

OcHoBHOE coaep:kaHne

TeopeTuquKoe oﬁyqe}me:

N

Kapuotumn yenoBeka. MeToapl U3y4eHUs TEHETUKH YEJIOBEKa: TeHealOTHYeCKUH, OJM3HEI[OBBIH,
[UTOTCHETHYECKUH, OMOXUMUYECKUN, TOMYJIIIUOHHO-CTaTUCTHYeCKui. HacencTeenabie 3a001eBaHus
YenoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YeioBeka. boie3Hnu ¢ Hacae1CTBEeHHOM
MPEAPACTIONO0KEHHOCTHI0. 3HAYCHUE MEUITMHCKON TeHETHKHU B MPEAOTBPAIEHNUN U JICUCHUH
reHEeTUYECKHUX 3a00JIeBaHMil YeI0BEKa

HpaKaneCKne 3aHATHUSA:

Pemenue 3aga4d Ha OIPEACIICHUEC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB, UCITIOJIb3Y
MCTOABI TCHETUKHW Y€JIIOBCKA, COCTABJIICHUE T'CHOTUITMYCCKUX CXEM CKPCIIMBAaHUA. HpeJICTaBJ'IeHI/Ie YCTHBIX
COO6H.[CHPII>1 C Hpe3eHTaI_[I/IeI71 0 HACJICACTBCHHBIX 3a00JIeBaHUSIX YeJI0OBEKa

OK 01
OK 02

Tema 2.11.
3akoHOMepHOCTH
W3MEHYHUBOCTH

OcHoBHOE coaep:kaHue

Teopernueckoe o0yueHue:

N

B3aumoneiicTBre reHOTHIIA M cpeJibl TpU (OPMUPOBAHUU (EeHOTHIA. FI3MEHUMBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHbIE MMPU3HAKU. BUIbI H3MEHUMBOCTHU: HACJIEACTBEHHAS U
HEHACJIEICTBEHHAsI.

3aKoH rOMOJIOTHYECKUX PsAJIOB B HacaeacTBeHHOM n3MeHunBoctu (H.W. BaBumos).

OK 01
OK 02
OK 04
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MoaudukanroHHas, Wi GeHOTHHYeCKass U3MEHYUBOCTb. PoJb cpenibl B MOTU(UKAITIOHHON
n3MeHunBoCcTH. HopMa peakuyu nmpusHaka. BapualoHHBIN psia M BapuallMOHHAs KpUBasl.
XapakTepucTuka MOAHU(PUKAITMOHHON H3MEHUYNBOCTH

HacnencrBenHast, iy reHOTUIINYECKask N3MEHUYNBOCTh. KOMOMHATUBHAS H3MEHUYHUBOCTb.
MyTanuonHas “3MEHUYUBOCTb. Buabl MyTanuil: FeHHbIE, XPOMOCOMHBIE, TCHOMHBIE. 1 IprunHbI
BO3HUKHOBEHHs MyTallUi

IpakTnyeckue 3aHATHSA: 2
Pemenue 3aa4 Ha onpe/iesieHNe TUIIA MyTallMK [IPH [IepeAaye HACAEACTBEHHbBIX IPU3HAKOB, COCTaBICHHE
TeHOTUITMYECKHUX CXEM CKPEIIMBAHMUS
Tema 2.12. OcHoBHoOE coepxaHue 2
Cenexuus Teopernueckoe 00yueHue: 2
OpraHusMoB Cenexiust Kak Hayka. MeTo/Ibl CeJIeKIIMOHHON paboThl. ['eTepo3uc u ero npuuuHbl. VICKyCCTBEHHBbIH OK 01
0TOOpP: MacCOBBIM U MHIUBUAYAIbHBIA. DTarbl KOMOMHAIIMOHHOH cenekiun. CopT, mopo/ia, TaMM OK 02
AJTOpUTMBI pelIeHre 3aa4 Ha ONpeieNieHUE BO3MOKHOTO BOSHUKHOBEHHSI HACJIEICTBEHHBIX TPU3HAKOB
10 CEJIEKI[MHU, COCTaBICHUE TEHOTUIIMUYECKUX CXEM CKPEILMBAHUS
KonTposbHas padora 2
Ctpoenue u GyHKIIMH OpraHu3Ma
Paznen 3. Teopusi 3BoJIIOLNH 16
Tema 3.1. Hctopusa | OcHOBHOE coep:KaHue 2
3BOJIIOLIHOHHOT 0 TeopeTnueckoe odyueHue: 2
yueHust [IepBble 3BoNMOIIMOHHBIE KOHLIENINH. [ pangyanuctiudeckas sBontonuonHas konuenuus JK.b. Jlamapka.
JBmxyuiue cuisl sBostonnu. Kpearrionnsm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue OK 02
Ui GOpMHUPOBAHUS HJIEU IBOIIOLUN OK 04
[IpennocsiIkyu BOZHUKHOBEHHS 1apBUHU3MA. DBOJIOIMS BUI0B B Ipupoie. boprOa 3a cyliecTBoBaHue.
EcrectBenHsblit 0TOO0p. /luBeprenuus npu3HakoB U BuaooOpa3oBaHue. OCHOBHBIE MOJI0KEHUS
cuHTeTHuYecKoil Teopuu sBosonnu (CTI). Ponb 3BOIIOIIMOHHON TEOpUH B OPMUPOBAHUYU HAYUHON
KapTUHBI MUPa
Tema 3.2. OcHoOBHOE coepxkaHue 2
Muxkpo3Bosrouus Teoperuueckoe o0yueHue: 2
MuKpO3BOIIOIMSA U MAKPOIBOJIIOLNS KaK 3Tallbl 3BOJIIOLIMOHHOTO Npoliecca. I eHeTuueckne OCHOBBI 2
IBOTIONUU. MyTary ¥ KOMOMHAITUN KaK 3JIEMEHTAPHBIN SBOMIOIMOHHBINA MaTepuai. [lomynsmus kak OK 02

2JIEMEHTapHAas €AUHULA dBOJIOLUH.
JiBuoxyiue cuibl (pakTopbl) HBoNOIMH. MyTallMOHHBIN MpOIlecC U KOMOMHATUBHASI U3MEHUNUBOCTb.
Murpanus. M3omsmus nomyisiiuii: reorpaduueckas (IpoCcTpaHCTBEHHAs), OHMOI0ruyecKast
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(penpoayKTHBHAs).

EcrecTBeHHbIi 0TOOp — HanpaBisiroIui GakTop BoIroLMH. boppba 3a cyliecTBoBaHHE KaKk MEXaHU3M
JeWCTBUS €CTECTBEHHOT0 0TOOpa B momysinusx. Bua u ero kputepuu (npusnaku). BunoobpazoBanue kak
Pe3yJIbTaT MUKPOIBOJIIOLMU

Tema 3.3.
Maxkpo3Bostouust

OcHoBHOe coep:kaHue

TeopeaneCRoe oﬁyqelme:

N

Makponssosntorus. PopMbl 1 OCHOBHBIE HampaBiieHUs1 MakpodBororuu (A H. Ceseprion). [Iytu
JOCTIIKEHUS OMOJIOTHYECKOro mporpecca: apomopdos, uauoaganrtaius, odmas aereaepanus. MeTo sl
M3YYEeHHS] MaKpOABOJIOLUHU. 3aKOH 3aposiiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akox
(3. T'ekkenb, ®. Mrojutep). O0muMe 3aKOHOMEPHOCTH (ITPABHJIA) IBOJTIOIIUU

OK 02

Tema 3.4.
Bo3uukHoBeHHE U
pa3BUTHE KU3HU
Ha 3emJie

OCHOBHOE cO/Iep:KaHue

S

TeopeaneCRoe oﬁyqe}me:

N

TI'unore3s! u TCOPHUU BOBHHUKHOBCHUSA JKU3HH HA 3emie: Kp€alnOHNU3M, CaMOIIPOU3BOJIbHOC (CHOHTaHHOC)
3apOKACHUC, CTAHUOHAPHOC COCTOAHHUC, ITAaHCIICPMU, ouonon3. Hauano OpI‘ElHPI‘-IGCKOfI OBOJJIOIINH.
IlosiBneHue ICPBLIX KJICTOK. :‘)BOJ'IIOLII/Iﬂ MeTaboIu3Ma. BBOJ'IIOLII/IH IICPBLBIX KJICTOK. HpOKapI/IOTLI u
OYKapHOTHI. HpOI/ICXO)KZ[eHI/IC MHOTI'OKJICTOYHBIX OPraHu3MOB. Bo3HukHOBEHHE OCHOBHEIX oapcTB
JYKapUoT.

OcHOBHBIE YCPTEI OBOJIOIHMU PACTUTCIBHOI'O MHUpa. OcHOBHBIE YCPTHI OBOJIOIMH JKUBOTHOTI'O MHUpa

IIpakTHYeCcKHE 3aHATHSA:

Hpe,Z[CTaBJ'IeHI/IC YCTHOT'O COO6H.[CHI/IH U JICHTBI BDEMCHU 110 OCHOBHBIM 3TallaM BO3BHUKHOBCHHS U PA3BUTUS
JKUBOTHOI'O U PACTUTCIIBHOIO MUpaA, IMOATOTOBJICHHLIX MO NCPEYHIO HCTOYHHUKOB, PCKOMCH/IOBAHHBIX
ImpenoaaBaTcjcMm

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJIOBEeKa —
aHTponoreHe3

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue:

N

AHTponosiorus — Hayka o yesnoBeke. CucremaTHueckoe MojokeHue yenoBeka. CXo/AcTBO YeIoBeKa C
AKUBOTHBIMHU. OTIINYMS YEIOBEKA OT KUBOTHBIX. [IpAMOX0OkKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAILHOUM CHUCTEMBI. COOTHOIICHHE OMOJIOTHIECKUX 1
COLIMATILHBIX ()aKTOPOB B AaHTPOIIOTEHE3E

OCHOBHBIE CTaIUM AaHTPOTIOTeHe3a. [[PHONMUTEKN — MPEKK YETI0BEKa U YeIOBEKOOOPa3HBIX 00€3bsH.
[IpoToanTpon — MpeAlIeCTBEHHUK YelloBeKa. ApXaHTpOIl — ApeBHemmii yenosek. [laneoantpon —
JIpeBHUM 4esloBeK. HeoaHTpon — 4enoBek COBPEMEHHOTO TUIA. DBOJIIOLUS COBPEMEHHOTO YEJIOBEKA.
UYenoseueckue pacbkl. OCHOBHBIE OOJIBIITNE PAChl: €BPOIICOUAHAS (€Bpa3UiiCKast), HETPO-aBCTPATIOU THAS
(’xBaTOpHabHAs ), MOHTOJIOUHAS (a3UaTCKO-aMepUKaHCKast ). BpeMs u MecTO BOZHUKHOBEHUS
YeJI0BeYECKUX pac. ENMHCTBO YENOBEYECKUX pac

OK 02
OK 04

IIpakTHYecKHe 3AHATHSA:
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Bpems u myTu paccenenus yenoBeka 1o miaHete. [ [pucnocobieHHOCTh YeToBeKa K Pa3HbIM yCIOBUSM
cpensl. Bnusinue reorpaguueckoii cpepl Ha MOp(HOIOTrHIo U (PU3UOIOTUIO YETTOBEKa

3amuTa JICHT BpeMEHH U MEHTAIILHBIX KapT B JopMaTe yCTHOTO COOOIIEHUS, TIOITOTOBIIEHHBIX TI0
MIEPEYHIO0 HCTOYHUKOB, PEKOMEH0BAHHBIX MIPENOAaBaTeIeM

KonTposbnas 2
Teopernueckue acneKThl HBOJIOIIH KU3HH HA 3eMIie
padora
Pa3znea 4. DxoJiorus 26
Tema 4.1. OcHoBHOe coep:kaHue 2
IKOJIOTHYECKHE Teoperuueckoe o0yueHue: 2
(hakTopnl M cpeanl | Cpesl OOMTaHMSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAs, [IOYBCHHAs, BHYTPUOPTaHU3MEHHaL. OK 01
KH3HHU Ou3nMKO-XUMHUYeCKue 0COOEHHOCTH cpell 00uTaHusi opranu3MoB. [IpucnocoOnennst OpraHu3MoB K KHU3HU OK 07
B pa3HbIX cpeaax. [lonsrue sxonormueckoro pakropa. Knaccupukamnus 3Kkomornyeckux pakTopos.
[TpaBuio muanmymMma FO. JIubuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. OcHOBHOE coepKaHue 4
Honyasimusi, Teopernyeckoe o0yueHne: 2
coodmecrna, DKoJOru4ecKasi XapaKTepUCTUKa BUIA U MOMYJISIMHI. DKOJIOTHYeCcKas HUILA BUAA. DKOJIOTUYECKUE
IKOCHCTEMBI xapakTepucTuku nomysnun. CoobmiecTBa U 3kocucTeMbl. brorieHos u ero ctpykrypa (B.H. Cykaues).
CBs3u MeXly opraHu3mMamu B OuorieHo3e. CTpyKTYpHbIE KOMIIOHEHThI KOCUCTEMBIL: TPOAYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBOpOT BemecTB ¥ IOTOK SHEPTHH B IKOocucTeMe. Tpodudeckne ypoBHH. OK 01
AHTpONOTreHHbIE 3KOCUCTEMBL. ATposKOCcHCTEMbI. OTIMYHS arpo3KOCUCTEM OT OMOTeOLEHO30B. OK 02
Ypb6oskocuctempl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCUCTEM OK 07
IIpakTHYyeckue 3aHATHA: 2
Tpoduueckue nenu u cetn. OCHOBHBIE ITOKA3aTENN SKOCUCTEMBI. buoMacca u poTyKIusl.
DKoslornyeckre NupaMuibl drces, 6uomacchl U s3Hepruu. [IpaBuiio nupaMuabl SHEPTUH.
Pemrenne npakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 3a/IaHUH O MEPEHOCY BEIIECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJIeHUE TPOPUUECKUX LIeTIel U MUpaMul OMoMacchl U SHEPTUU
Tema 4.3. OcHOBHOe co/iep:KaHue 4
Buocdepa - Teopernyeckoe o0ydeHue: 2
rjaodajabLHas buocdepa — xuBast o6onouka 3emnu. Pa3zsutne npencrasienuii o onocdepe B Tpyaax B.M. Bepranckoro. OK 01
IKOJIOTHYecKas Ob6nactu 6uocdeps! u e€ coctas. XKuBoe BemecTBo 6Mochepsl U ero GyHKIHH OK 02
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH 6HOoCchepsl Kak r100alTbHON SKOCUCTEMBI. OK 07
JluHamuueckoe paBHOBecHe B Onocdepe. PurmMuunocts siBnenuit B uocdepe. KpyroBopots! BeiecTs u
OMOTEOXMMHYECKUE NUKIIBIL. [ T00aTbHbBIE SKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH U ITYTH WX PEIICHHS
IpakTHYeCKHe 3aHITHS: 2




28

Pemenue MPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aJa4 Ha OIMMPCACIICHUC TIJIOIa AN HaCaXACHUM I
CHMIXCHHU A KOHIICHTPAIMHK YITICKHUCJIOI'O Ia3a B aTMOC(l)epe CBOCTO PCTHOHA IPOKUBAHUA

Tema 4.4.
Bausinue
AHTPONOTreHHbIX
¢akTopoB Ha

ounocdepy

OCHOBHOE co/Iep:KaHue

TeopeaneCRoe oﬁyqelme:

N

AHTponoreHHbie Bo3eicTBrs Ha Onocdepy. 3arps3HeHHs Kak BUJ aHTPOIIOTCHHOTO BO3JICHCTBUS
(xumuueckoe, pusuueckoe, buonocuueckoe, omxoovl NPOU300cmMaa u nompeobenus). AHTPOIIOTCHHBIC
BO3/ICHiCTBUS HAa aTMOchepy. BosneiicTBust Ha runpocdepy (3aepsasHeHus u ux UCMoYHUKY, UCMOUeHUs
600). Bo3neiicTBust Ha siutochepy (deepadayust noussl, 6030elicmsue Ha 2opHble nopood, Heopa).
AHTpOTIOTeHHBIE BO3JICHCTBUS Ha OMOTHYECKUE COOOIIECTBA (1eca u pacmumenbhble cO0OWecmasa,
HCUBOMHBLL MUD)

IIpodeccHoHATLHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOr0 3aHATHS:

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJJaHHUI IO COXPAHEHHIO TPUPOAHBIX PECYPCOB
CBOEIr'0 PErMOHA MPOKUBAHUS

*B ToM unciie Ha BLIOOP 00pa30BaTeIbHOM OPraHu3alu:

Jnst mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM M3ydeHHs “‘UenoBek” mpeanaraeTcst MpaKTHKO-
OpPUEHTUPOBAHHOE pPAacueTHOE 3a/I1aHUE pacueTa BOJAONOTPEOICHUS] HACEIIEHHOIO TYHKTa

Jis mpodeccuii/crienuantbHOCTEH CBSI3aHHBIX C TOOBIUEH TOJIE3HBIX UCKOIACMBIX MPEIaracTcs
MPaKTUKO-OPUEHTUPOBAHHOE PACUETHOE 33JIaHUE 10 PACUETY CPOKA UCUEPIIAEMOCTH MPUPOIHBIX

pecypcoB

Z[J'ISI HpO(i)CCCHfI/ CIIELMAJIbHOCTEN CBSI3aHHBIX C CEIBCKUM XO3SHCTBOM npeajnaracTes MnmpakTuko-
OPHUCHTHPOBAHHOC PACYCTHOC 3aJaHUC 110 OLICHKE OajnaHca OPraHn4YCCKOro BEUICCTBA MMOYBbI

OK 01
OK 02
OK 04
OK 07
K 1.2

Tema 4.5. Bausinue
COLATBHO-
IKOJOTHIECKHUX
(¢akTopos Ha
310POBbE YeJ0BEKA

OcHoBHOE coaep:kaHue

10

TeopeTuquKoe oﬁyqe}me:

310pOBbE U €r0 cocTaBistomKe. PakTOpsl, MOJOKUTENBHO U OTPULIATEIBHO BIUSAIOLINE HA OPraHU3M
yesioBeKa. BpeHble MpUBBIUKY: OCIEACTBUS U npodruiakTuka. [Ipo0iema TeXHOTeHHBIX BO3/IEHCTBUI Ha
3JI0pOBbE YEJIOBEKA (IJEKTPOMArHUTHBIE MOJIS, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBI, padalis U T.11.).
AnanTanus opraHu3Ma 4esoBeka K akTopaM OKpyXKaroliei cpesibl. 3allluTHbIE MEXaHU3Mbl OpraHu3Ma
4eI0BeKa. 3J0POBbE U pabOTOCIIOCOOHOCTD.

[Tpuniuns! popmMHupoBaHus 370poBbecOeperaroiero nopeaeHus. dusznyeckas akTUBHOCTH U 3/10POBbE.
['pynmel 310poBbs. OCHOBBI 3aKaJIMBaHUsA. bHOXMMUYECKHE acClIEKThl palMOHAIBHOTO nuTanus. [IpaBuiia
0€30I1aCHOT0 MCIIOJIb30BaHUS OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB

IIpakTHYecKHe 3AHATHSA:

OHpe,Z[CJ'ICHI/IC CYTOYHOI'O pallOHa MATAHUA

N

Co3anvie MHAWBHUIYaIbHON MaMSITKH 110 OPTraHU3AIMK PAllMOHATBLHON (PM3UUECKONW aKTHBHOCTH

OK 02
OK 04
OK 07
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Hp0(1)GCCI/IOHa.]'[I)HO-OpI/IeHTI/IpOBaHHOQ CoACpKaHue naﬁopaTopﬂoro 3aAaHATUSA

JIaboparopHast paboTa Ha BEIOOD:

1. JlaGoparopHas paboTa «YMCTBEHHasE pabOTOCTIOCOOHOCThY

OBnazieHre MEeTOIaMu OIpeIeNICHHs TOKa3aTeNlell yMCTBEHHOH pab0oTOCIIOCOOHOCTH, 00BSICHEHUE
MOJIyYCHHBIX PE3yJIbTAaTOB U (OPMYJIUPOBAHUE BHIBOJOB (ITMCHBMEHHO) C UCIIOIb30BAHUEM HAYUHBIX
MOHSATUI, TEOPUN U 3aKOHOB

2. JlabGoparopHas pabota «Bausaue abnorndeckux (pakTopoB Ha YeIoBeKa (HU3KUE U BHICOKUE
TEeMIIEpPaTypbl)»

W3ydenne MeXaHW3MOB aJJalTalliy OpraHu3Ma 4eJlI0BeKa K HU3KHM U BBICOKHM TEMIIEpaTypam H
00BsICHEHHE MOTYYCHHBIX PE3yJIbTAaTOB U (POPMYIHpPOBaHHE BHIBOAOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM
Hay4HbIX OHITHHI, TEOPUI U 3aKOHOB

*B ToM unciie Ha BLIOOP 00pa30BaTe/IbHOI OPraHU3aHM:

B kauecTBe TpUIrTepoB CHUKAIOMINX PA0OTOCIIOCOOHOCTH MCIONIB30BaTh YCIOBHUS OCYIIECTBICHUS
poecCHOHATLHOM JISATSIIFHOCTH: IITyM, TEMIIEpaTypa, hu3ndecKas Harpy3Ka u T.1I.

K 1.2

KonTpoasnas pabora
TeopeTnyeckure acrieKThl YKOJIOTUH

IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COjIep:KaHue (colep:KaHue PHKJIATHOT0 MOIYJIs)

Pasnen 5. buojiorus B :KU3HU

Tema 5.1.

Conepxanue

buorexHoaoruu B

Teopernueckoe o0yueHue:

AKHU3HU KAXKI0I'0

buoTtexHonorus kak Hayka v Mpou3BoJcTBO. OCHOBHBIE HAIPaBJIEHUSI COBPEMEHHONW OMOTEXHOJIOTHH.
Mertonbl OnorexHos1orud. OObeKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX
sKcriepuMeHToB. [IpaBuia norcka u aHaiu3a OMO3KOJIOTHUECKON HHPOPMAIIUU U3 PA3IUYHBIX

MCTOYHUKOB (HayuHas MU yueOHO-Hay4yHasl JUTeparypa, cpeJicTBa MaccoBoil MHpopMaruu, cetb VHTepHeT

U IpyTue)

NN |0

IMpodeccHoHATILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE MPAKTHYECKOT0 3aHATHS

Keiicel Ha aHaTN3 I/IH(i)OpMaI_II/II/I O HAYYHBIX JOCTHXCHUAX B 00J1aCTH T€HETHYECKUX TGXHOHOFHf/’I,

KJI€TOYHOMH HWHXKCHCPUH, ITUIICBBIX OMOTEXHOJIOTHIA. 3aH_II/ITa Keiica: MMpEaACTaBJIICHUEC PE3YJIbTATOB PCIICHUA

KeicoB (BBICTYIJIEHUE C MPE3eHTaIeH)

Tema 5.1 oOs3aTenbHa 17151 U3YUYEHHUS CTYACHTaAMH BeeX mpodeccuil/cnenuaibHOCTe!

OK 01
OK 02
OK 04
K 1.2

*Tema 5.2.1. buorexnonoruu B meguiuute u papmanuu (1s npodeccuii/cnennanbuocreii 34.02.02, 34.02.01, 34.01.01,

33.02.01, 32.02.01, 31

.02.06, 31.02.05, 31.02.04, 31.02.03, 31.02.02, 31.02.01)

Tema 5.2.1.

Conep:kanue

N

BbuorexHoJorum B

IIpakTHYecKHe 3aHATHS:

N

OK 01
OK 02
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MeIuUInHe U
dbapmanun

Pa3ButHe OMOTEXHOIOTHHA B 001aCTH MCOULIMHBI U (bapMaI_[I/II/I U NPpUMCHCHUC UX B JKU3HU YCIIOBCKA,
IIOMCK U aHaJIU3 UH(OPMAIIMK U3 PA3JIMYHBIX HICTOUHUKOB (Hay4yHas U ydyeOHO-Hay4yHasl JUTeparypa,
cpeacTBa MaccoBoW MH(pOpMaLUH, ceTh IHTEpHET U ApyTHe)

Kelicbl Ha aHaIM3 HH(GOPMALIUU O PA3BUTUU OMOTEXHOJIOTUH B MEMIIMHE U (hapMaluy (110 rpymninam)

3ammra keiica: [IpeacraBienne pe3yJbTaToOB PelIeHHs] KEHCOB (BBICTYILJICHUE C IPE3EHTaIMEN )

N

HpaRTn'{ecmle 3aHATHUSA

SN

OTHYECKUE ACMEKThl Pa3BUTUA OMOTEXHOJIOIMH U IPUMEHEHUE UX B KU3HH YeJIOBEKa, IOUCK U aHaJIu3
nH(pOpMAIMY U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-HAy4HAas INTepaTypa, CpeACTBa MacCOBOU
uHpopmanuu, cetb MIHTEepHEeT U Apyrue)

Keiicbl Ha aHanu3 HHPOpMAIMKU 00 STUYECKUX aCIEKTaX pa3BUTHs OMOTEXHOJIOTHH (10 rpymnmnam)

3amuTa keiica: [IpeacraBneHue pe3ynbTaToB pelieHs KeHCcoB (BBICTYIUICHHE C MPe3eHTalnel )

OK 04
IIK 1.2

Pa3gen 6. Buoskojiornyeckue HcCjaeI0BaHUA

Tema 6.1.
OCHOBHBIE METObI
OMODPKO0JIOTHYEeCKUX
HccJIe10BaHui

OcCHOBHOE cO/Iep:KaHue

JlabopaTopHble 3aHATHS:

[TocTanoBka 1enu, 3a1a4, BbIABHKEHHUE TUIIOTE3bI, IPOBEACHUE IKCIIEPUMEHTA 110 ONPEICIICHUIO
ONITUMAJIbHBIX YCIOBHM JJIs pocTa ¥ (PU3HOIOIMYECKON aKTUBHOCTH APOOKEBBIX KIETOK. BhisgBIeHME
3aKOHOMEPHOCTEH, POPMYJIMPOBAaHHIE BEIBOJIOB U IIPOTHO30B.

JIaGopatopHblie pabOThI HA BBIOODP [0 MUHU TPYIIIAM:

1. BausHue TeMieparypbl Ha pocTa U (U3HOJIOTMUECKYI0 aKTUBHOCTD JIPOACGKEBBIX KIIETOK

2. BnusHue yrineBoJoB Ha pocTa M (pU3MOIOTHYECKYH0 aKTUBHOCTD JIPOXIKEBBIX KIIETOK

3. CoueraHHOE BIHSIHHE TEMITEPATYPHI M YIIIEBOJOB HA pOCTa M (PU3HOIOTHIECKYIO aKTHBHOCTD
JPOXKIKEBBIX KIIETOK

NININIOIN

Tema 6.2.
buoskojiornyeckn
# KCIIEPUMEHT

OcHoBHOE CoacpKaHue

IIpakTHYecKoOe 3aHATHE

N

00630p TeM y4eOHO-UCCIIEN0BATEIBCKUX MPOEKTOB. BHIOOp yueOHO-HMCCIIe1I0BaTEIBCKOTO MPOEKTA U3
pennokeHHbIX. POopMUpPOBaHUE KOMaHABI IPOEKTA. AJITOPUTM BBITIOJHEHUS MPOEKTA.
Kaxxnas rpymnmna BeIOMpaeT oAMH U3 BapUaHTOB y4eOHO-UCCIIEI0BATEIbCKUX TPOEKTOB!
1. Ormenka kayecTBa aTMOC(EpPHOTO BO3AYyXa
2. OreHka KauecTBa MOYB METOIOM (PUTOTECTHPOBAHHUS
3. OrueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJJOEMOB 110 OPTraHOJIENTHYECKUM U (PU3UKO-XUMUYECKUM
CBOMCTBaM
4. Bnusaue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUIN
5. BuusiHue coneBOro 3arpsA3HEHUs Ha POCT U Pa3BUTHE CEMSIH BBICIIMX PACTEHUN
Llepsbiti sman 6ulNOAHEHUS NPOEKMA.

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07
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ObocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrlsiBiIeHrEe mpo0ieMbl nccieoBanust, (opMyITupOBaHHE
rurnote3sl. Bei6op MeTon0B uccnenoBanus. Berdop Touek otdéopa npod Ha TEPPUTOPUN HCCIICTOBAHUS.
ITocTanoBka 1eneit u 3axau uccnenoBanus. OnpeneneHue GopMbl IPEICTABICHUS PE3YIbTaTOB
uccaenoBanus. OnpeneneHne 3TarnoB U COCTABICHUE IIaHa UCCIISIOBAHUS

IlpakTHYeckne 3aHATHA 2
3ammura npoekra. [IpencrasieHne pe3ybTaTOB BBITOJIHECHUS y4eOHO-UCCIICIOBATEILCKUX MPOCKTOB 5
(BBICTYILJICHHUE C TIPE3EHTAIEH)
IIpomexyTOUHAS aTTeCTALMA (IK3aMeEH) 8
Bcero: 144
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2.3. TemaTuveckoe MJIAHUPOBAHUE 00111€00PA30BATEIbHOM TN CIUIINHBI

Ne Ne Tem Tewma 3anaTHA Bcero Jlexuun ITpaktnueckue | Jlaboparop | KoHTposbHbI
/1 Neo yp Tema ypoxka 3aHATUN 3aHATHUS 3aHATUS € paboThI
1 2 3 4 5 6 7
Pasznmea 1. 36 22 8 4 2
Kierka — cTpyKTYpHO-PYHKUHOHATbHAS
eIMHULA )KMBOT0
1.1 | buosorus Kak Hayka. 2 2 - - -
1 1.1.1 | buonorus kak HayKka 1
2 1.1.2 | MeToabl IUTOJIOTUA 1
1.2 | O0uiasi XapaKkTepUCTHKA KU3HU 2 2
3 1.2.1 | YpoBHM Opranuzanuu OHOJIOTHYECKUX CHCTEM 1
4 1.2.2 | YpoBHM Opranuzanuu OMOJIOTHYECKUX CHCTEM 1
1.3 | buosoruvecku BaxHble XHMHYECKHe COeTHHEHHUS 6 2 2 2 -
5 1.3.1 | Heopranudeckue BeliecTBa KIETKU 1
6 1.3.2 | Opranuueckue BeiecTBa KIETKH 1
7 1.3.3 | Ponb oprannmuecKkux BEIIECTB B OPTaHU3ME YeJI0BEKa 1
8 1.3.4 | Ponb opraHnyeCcKUX BEIIECTB B OPTaHU3ME YeJI0BEKa 1
9 1.3.5 | JIaboparopHas pabota «Omnpenenenue suramuna C B 1
MPOAYKTaX MUTAHUS)
10 1.3.6 | JIJaboparopHas pabota «Omnpenenenue suramuna C B 1
MPOAYKTaX MUTAHUS)
1.4 | CTpyKTypHO-(pYHKIHOHAILHAS OPTraHU3aLHA 6 4 - 2 -
KJIETOK
11 1.2.1 | IlonoxeHus COBPEMEHHOM KJIETOYHON TEOpHH 1
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12 1.2.2 | IlpokapuoThl. DyKapUOTHI.
13 1.2.3 | OpraHouapl KJIETKHA
14 1.2.4 | Opra"ouas! KIETKA
15 1.2.5 | JIJaboparopHas pabota «CTpoeHHE KIETKI»
16 1.2.6 | JlabopaTopHas pabora «IIponuiaemocts
MeMOpaHbI»
1.5 | CTpyKTypHO-()YHKIHOHAJIbHbIE (dakTopsl
HACJIeCTBEHHOCTH
17 1.5.1 | HykyienHoBBIE KUCIOTHI
18 1.5.2 | HykienHOBBIE KUCTIOTHI
19 1.5.3 | Pemrenue 3a1a4 Ha OnpeieTIcHUE
MOCJIEI0BATEIbHOCTH HYKJICOTHIOB
20 1.5.4 | Pemenue 3a1a4 Ha onpeieTIeHUE
110CJIe/I0BATENbHOCTH HYKJICOTHIOB
1.6 | Ilpoueccsl MATPUYHOIO CHHTE3a
21 1.6.1 | buocunTe3 Oenka
22 1.6.2 | buocunres Genka
23 1.6.3 | Pemrenue 3a1a4 Ha onpeieiicHUE
M0CJIeI0BATEIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIe
Oenka
24 1.6.4 | Pemienue 3a7a4 Ha OIpeeTcHIE
MOCTIeIOBATEIPHOCTH AMHHOKHCIIOT B MOJIEKYJIE
Oenka
1.7 | HekJyieTouHble GOPMBI KU3HH
25 1.7.1 | Bupycs
26 1.7.2 | Bupycsl
27 1.7.3 | BupycHble u 6akTepraibHbIe 3a00ICBaHMS.
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28 1.7.4 | BupycHble u 6akTepuanbHble 3a00JIeBaHUS. 1
1.8 | O0meH BelecTB U NMpeBpalieHHe YFHEPTUHU B 4 4 -
KJIeTKe
29 1.8.1 | Tunbl oOMeHa BelecTB 1
30 1.8.2 | Dueprernyeckuii o0OMeH 1
31 1.8.3 | [lnacTuueckuii oOMeH 1
32 1.8.4 | ®oTtocuHTe3. XEMOCHUHTE3 1
1.7 JKu3HeHHbI UK KiaeTkH. Muro3. Meiio3 2 2 -
33 1.8.1. | Muto3 1
34 1.8.2 | Metio3 1
35 KonTpoabHnas padora Nel
36 KounTtpoabHnas padora Nel
Paspea 2. 44 28 14
Ctpoenne u QyHKIIMU OpraHu3Ma
2.1 | CTpoeHue opranuzma 6 4 -
37 2.1.1 | Knerounsie (hopMbI OPraHN3MOB 1
38 2.1.2 | TkaHW )XKUBOTHBIX M YEJIOBEKA 1
39 2.1.3 | Crpoenue opranu3Ma 4eaoBeKa 1
40 2.1.4 | Crpoenue oprann3Ma 4eaoBeKa 1
41 2.1.5 | UudexnnoHHbIe 3200JIeBaHUS 1
42 2.1.6 | [IpodmnakTuka NHPEKIIMOHHBIX 32007I€BaAHUI 1
2.2 ®opMbI pa3MHOKEeHHS OPTaHU3MOB 2 2 -
43 2.2.1 | ®opmbl pa3MHOKEHHS OPTaHU3MOB 1
44 2.2.2 | Pa3MHOXeHHE YeTIOBEKa 1
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2.3 | OHTOreHe3 ;KHBOTHBIX U YeJI0BeKa 4
45 2.3.1 | I'amerorenes y >KUBOTHBIX 1
46 2.3.2 | OmionoTBOpeHue 1
47 2.3.3 | DmOpuorenes 1
48 2.3.4 | TlocToMOpHOHAIBHBIN TIEPHO/T 1

2.4 | O”TOrene3 pacreHmii 2
49 2.4.1 | Pa3MHOXXEHHE U pa3BUTHE CITIOPOBBIX PACTCHHIA. 1
50 2.4.2 | PaaMHOXeEHUE U Pa3BUTHE CEMCHHBIX PaCTCHUM 1

2.5 OcHOBHbIE MOHATHSI TeHETUKH 2
o1 2.5.1 | I'enernka Kak HayKa O HaCJECICTBEHHOCTH U 1

W3MEHYHUBOCTH OPraHU3MOB

52 2.5.2 | OcHOBHBIC METO/bI TCHECTUKH 1

2.6 | 3aKOHOMEPHOCTH HACJIeJOBAHUS 2
53 2.6.1 | Bakonsl I'. Menaens 1
54 2.6.2 | 3akousl I'. Mennens 1
55 2.6.3 | Pemrenue reHeTHUECKUX 3a1a4
56 2.6.4 | Penrenue reHeTHUECKUX 3a71a4

2.7 B3aumopeiictBue reHoB 2
57 2.7.1 | BzaumopeciicTBUE ajIeIbHBIX TEHOB. 1
58 2.7.2 | BzaumopelicTBHE HealJICIbHBIX T€HOB. 1
59 2.7.3 | Pemrenne reHeTnYecKux 3aqaqd
60 2.7.4 | PemnleHue reHeTHUECKUX 3a0a4

2.8 | CuenieHHOe HAC/IeJOBaHUe IPU3HAKOB 2
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61 2.8.1 | 3akonsl T. Moprana

62 2.8.2 | CueruieHHOE HacIeq0BaHUE TEHOB

63 2.8.3 | PenieHue reHeTHYECKHX 3a/1a4

64 3.8.4 | Peurenune reHeTHUECKUX 3a1a4
2.9 | 'enernka moJia

65 2.9.1 | I'eneruka moja

66 2.9.2 | HacrnenoBaHue MPU3HAKOB, CIETICHHBIX C ITOJIOM

67 2.9.3 | Peurenne reseTnyeckux 3agau

68 2.9.4 | Penlenue reHeTHUECKUX 3a1a4
2.10 | I'eneTuka 4esioBeKa

69 2.10.1 | Meroabl U3y4eHuUs: HACIIECTBEHHOCTH

70 2.10.2 | HacneacrBeHHbBIE 3a00CBaHUS

71 2.10.3 | PenreHne reHeTHYECKHX 3a1a4

12 2.10.4 | PerreHne reHETUUECKUX 3a0a4
2.11 | 3aKOHOMepPHOCTH U3MEHYHUBOCTH

73 2.11.1 | HacnencTtBeHHass K3MEHYHMBOCTD

74 2.11.2 | HenacnencTBeHHass K3MEHUYHNBOCTh

75 2.11.3 | PelteHne reHeTHUECKUX 3a0a4

76 2.11.4 | Peurenue reHeTHUECKUX 33149
2.12 | Cesiekuusi OpraHu3MoB

77 2.12.1 | Cenekmus Kak HayKa

78 2.12.2 | MeToasl ceneKIInu

79 KonTtpoJuabnas padora Ne2




37

80 KonTpoabnas padora Ne2
Pasznea 3. 16 10
Teopus 3BoIOLUH
3.1 | UcTopusi 3BOJTIONMOHHOTO YYeHHs 2 2
81 3.1.1 | [lepBble 2BOTIONUOHHBIC KOHICTIITHH 1
82 3.1.2 | [IpennochIKy M OCHOBHBIE TOJI0KEHUS 1
COBPEMEHHOW CHHTETUYECKOM TEOPUH IBOITIOLIUU
3.2 | Mukpo3BoJouus 2 2
83 3.2.1 | [IBWKyIue CUIIBI BOIOIHN 1
84 3.2.2 | Bun u ero kpurepun. BunoobpazoBanue 1
3.3 | MakposBosounust 2 2
85 3.3.1 | ®opmMBbI 1 OCHOBHBIC HAMPABJICHUS MAKPOIBOIIOIUN 1
86 3.3.2 | MeToapl u3y4eHHs] MaKpOIBOIIOIUU 1
3.4 | Bo3HukHOBeHUe U pa3BUTHE KU3HU Ha 3emiie 4 2
87 3.4.1 | I'umoTe3sl M TEOPUH BOZHUKHOBEHUS )KU3HU HA 1
3emiie
88 3.4.2 | I'umoTe3sl M TEOPUH BOZHUKHOBEHUS )KU3HU HA 1
3emiie
89 3.4.3 | OCHOBHBIM dTaraM pa3BUTHS KU3HH Ha 3emiie
90 3.4.4 | OcHOBHBbIE FTalbl pa3BUTH KU3HU Ha 3eMiie
3.5 | IIpoucxosxkieHne 4e10BeKa — AaHTPONOreHe3 4 2
91 3.5.1 | CXoxcTBO M OTIIHYMS YeIOBEKa C )KUBOTHBIMHU 1
92 3.5.2 | OcHOBHBIE CTaIUU aHTPOTIOTEHE3a 1
93 3.5.3 | AganTuBHBIE DKOJIOTHYECKUE THUIIBI YEIOBEKA
94 3.5.4 | Pacer yenoBeka
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95 KonTtpoabnas padora Ne3
96 KontpoJabHas pa6ora Ne3
Paznea 4. 26 12 10
IK0JIOTHA
4.1 | Dkouornyeckue GakTopbl U CPeabl JKUZHHU 2 2 -
97 4.1.1 | Cpeasl oOMTaHUSI OPTaHU3MOB 1
98 4.1.2 | Knaccudukanus 3K0I0THIECKUX (PAKTOPOB. 1
4.2 Ionmysisinus, cood1IecTBA, IKOCHCTEMBI 4 2 2
99 4.2.1 | Dxonoruyeckasi XapakTepUCTUKA BUJA U MOMYJISIIUN 1
100 4.2.2 | DKOJOTUYECKUE CUCTEMBI 1
101 4.2.3 | PerneHue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 1
3a1aHUI
102 4.2.4 | PemeHue npakTUKO-OpPUEHTUPOBAHHBIX PAaCUETHBIX 1
3aIaHUI
4.3 | buocdepa - ra00aaBHasI IKOJIOTHYECKAS 4 2 2
cucremMa
103 4.3.1 | Yuenue B.U.BepHaackoro o Ouocdepe 1
104 4.3.2 | I'moGanbHBIE HKOIOTHYECKHE TIPOOTIEMBI 1
COBPEMEHHOCTH
105 4.3.3 | Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 1
3aj1a4
106 4.3.4 | PemeHne mpakTUKO-OpPUEHTHPOBAHHBIX PACUETHBIX 1
3ajau
4.4 | BausiHue aHTPONOTeHHbIX (JaKTOPOB Ha 4 2 2
onocgepy
107 4.4.1 | AaTpOoriOreHHBIC BO3ICUCTBUS HA OMochepy
108 4.4.2 | AuTponoreHHbIe BO3eICTBHS Ha Onocdepy
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109 4.4.3 | [IpakTHKO-OPHEHTUPOBAHHBIE PACUCTHBIC 3aJaHUS 1
110 4.4.4 | IIpakTUKO-OPHUEHTHPOBAHHBIC PACUCTHHIC 3aaHUs 1
4.5 | BaussHue cOHAJIbHO-IKO0JI0TH4ecKuX GaKkTopoB 10 4 -
HA 3/10POBbe YeJ0BeKa
111 45.1 | 310pOBbE U €70 COCTABIISIIOIINE 1
112 4.5.2 | 310poBBE U €r0 COCTABIISIONINE 1
113 4.5.3 | JlaboparopHas paboTa «Y MCTBEHHAS 1
paboTOCIIOCOOHOCTEY
114 4.5.4 | JIaboparopHas pabota «BiausHue aOMOTHUECKUX 1
(hakTOpPOB Ha YEIOBEKA»
115 4.5.5 | Onpenenenue CyTOYHOTO palliOHa MUTAHUS 1
116 4.5.6 | Onpenenenue CyTOYHOTO pallMOHa MUTAHUS 1
117 4.5.7 | Co3naHue nMaMsTKY MO OPTaHU3alMK PalMOHAIBHON 1
(bu3nyecKoil aKTUBHOCTH
118 4.5.8 | CozmaHue mamMsITKH IO OPraHU3alUHU PAllHOHAIBHON 1
(bu3nYecKoil aKTUBHOCTH
119 4.5.9 | JlaboparopHas pabota «YMCTBCHHAS
paboToCOCOOHOCTEY
120 | 4.5.10 | JIaGoparopuas pabota «BiusiHue aOHOTHYIECKIX
(hakTOpoB Ha YeJIoBeKa
121 KonTtpoJsbHas pabora Ned
122 KonTtpoJsbHnas pabora Neq4
Paznea 5. 8 2 6
BHOTEeXHOJIOTHH B KU3HH KAKI0T0
51 BHoTexHoJI0ruu B :KU3HHU KAKIOT0 4 2 2
123 5.1.1 | buortexHonorus 1
124 5.1.2 | buotexHonorus 1
125 5.1.3 | Pemenue keiica 0 HAyYHBIX JOCTIKEHHUSIX B O0JIACTH 1
TeHETUYECKUX TEXHOJOTHI
126 5.1.4 | PemieHue keiica 0 Hay4HbIX JOCTHKEHUIX B 00JaCTH 1
TeHETUYECKUX TEXHOJIOTHI
5.2 | bHOTeXHOJI0rMU B MeTUIIHE U hapMauuu 4 - 4
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127 5.2.1 | Pemenne kxeiica. Pa3Butie OMOTEXHOIOTHIA B 1
00J1aCTH MEIUITMHBI M (hapMariu
128 5.2.2 | Pemenne xeiica. Pa3BuTie OMOTEXHOIOTHII B 1
00J1aCTH MEIUITMHBI ¥ (hapMariu
129 5.2.3 | 3ammTa ketica. Pa3Butue OMOTEXHOIOIHI B 00J1aCTH 1
MEIUIIMHBI ¥ apMaruu
130 5.2.4 | 3ammTa Kelica. Pa3Butre OMOTEXHOIOIHI B 00J1aCTH 1
MEIMIIMHBI ¥ apMaruu
Pa3zneu 6. 6 - 4
BuosKko0ruuecKue uccaea0BaHus
6.1 OCHOBHBIE METOIbI 0HOIKOJIOTHIECKHX 2 - -
uccjaeIoBaHuM
131 6.1.3 | JJaGopaTtopHas padora «OnTumMaabHbIe YCIOBUS [
pocTta U GU3NOIIOTHUECKON aKTHBHOCTH JAPOKIKEBBIX
KJIETOK»
132 6.1.4 | JIaGoparopHas pabota «OnITUMaIbHBIE YCIOBHUS IS
pocTta u (U3HOIOIHYECKON aKTUBHOCTH JAPOXNIKEBBIX
KJIETOK»
6.2 | buodkosornyeckuii IKCePUMEHT 4 - 4
133 Y4eOHo-Hccae10BaTeNIbCKII MPOEKT 1
134 Y4eOHO0-HCCIeT0BATEIbCKHII MPOCSKT 1
135 Y4eOHo-Hccae10BaTeNIbCKII MPOEKT 1
136 Y4eOHO-HCCIeT0OBATEIbCKHII MPOCKT 1
137 IK3aMeH
138 OK3aMeH
139 OK3aMeH
140 IK3aMeH
141 IK3aMeH
142 IK3aMeH
143 IK3aMeH
144 IK3aMeH
Bcero 144 74 46
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3. YCJIOBUSA PEAJINZAIIUU TPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUATIIUMHBI «BUOJIOT US1»
3.1. YueOHO-MeTOAUYECKOE H MATEePUATIbHO-TEXHHYECKOe ofecrneyeHne
padoueil mporpaMMbl y4eOHOM M CIIUTLIMHbI

Jjist peanu3anyy NporpaMMbl IMCUUIITUHBL TOJKHBI OBITH TIPETyCMOTPEHBI
CJIETYIOIINE CHEIHAbHbBIC TOMEIICHNUS:

Kabuner «buonocuu», OCHalllEHHBI 00OpyJOBaHUEM: MeOelb, J10CKa, MEII,
HarjsigHble MocoOus (KOMIUIEKTHI Y4e€OHBIX TaOJIMIl, IUJIAKAaTOB), TEXHUYECKUMU
cpencTBaMu OOYYEHHS: KOMIIBIOTED C YCTPOMCTBAMH BOCIPOM3BEICHUS 3BYKa,
IPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C IKPAHOM, YKa3Ka-TIPE3CHTEP IS MPE3CHTAIIHM.

JlaGoparopus,ocHailleHHas: 00O0pyJAOBaHUWEM ISl TIPOBEACHUS 3aHSITHU:
MUKPOCKOIIBI, CEKYHJOMEp, TOHOMETp, JiabopaTtopHas Tmocyna (MpoOHpKH,
MOJICTaBKHU JIJIsl TPOOUPOK, MUHIIETHI, TIECOK, CTYNKHU C MECTUKAMU, MPEAMETHBIC U
MMOKPOBHBIC  CTEKJA,  CTCKJSIHHBICE  TAJOYKHW,  IPEMapoBalbHBIC  WIJIHI,
dunbTpoBanbHas Oymara (candeTkd), CTakaHbl) THUIEPTOHUYECKUN PACTBOP
xjaopuaa Hatpus, 3%-HblI pacTBOp MEPOKCHIA BOAOPOJA, PACTBOpP HOJa B
HOIUCTOM KaJuM, TJIUIEPUH, KIyOHU KapTodelns, JUCT 3JIOJAEH KaHAJCKOW, MO
PSAOMHBI OOBIKHOBEHHOM (PSOMHBI UM TOMAaTa), TyK pPermyaThiii, pa3BeJeHHbIE B BOJIC

TPOAKH);

3.2. UudopmanmoHHoe obecrneveHne peaju3alui MPorpaMmMbl

1. buonorusa. 10-11 kmacc (yriayOJieHHBI YpOBEHb): YYEOHMK st
cpeanero obmero oopaszoBanus / B. H. Speirun [u ap.]; mox obmieit penakiueii B.
H. Spsiruna. — 2-e uzn. — Mocksa: U3narensctBo FOpaiit, 2022.

2. Oo6yxoB, JI. K. buonorus: kKi1eTku U TKaHU: y4eOHOe mocoOue s
cpennero npodeccuoHanpHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosna.
— 3-e u3j., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHUK U MPaKTUKYM JUIsl CPEIHETO MpodhecCUOHATBHOTO
obpazoBanus / B. H. Apsirun [u ap.]; nox penakiueit B. H. Speiruna. — 2-e us.
— Mocksa: U3pgarensctBo FOpaiit, 2022. — 378 c.
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DJIeKTPOHHbIE U3IAHUS

1. buonorus. 10-11 xkmacc (yrinyOJeHHBIM ypOBEHB): YUYE€OHUK IS
cpennero oomero obpazosanus / B. H. Spwirun [u ap.]; mox obmieit penakuuein B.
H. Speiruna. — 2-e u3a. — Mocksa: UsnarensctBo FOpaiit, 2022. — 357 ¢. —
(Haponnoe npocsemenne). — ISBN 978-5-534-15630-0. — TekcT: 251eKTpOHHBIH //
OO6pazoBatenbHas miatgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/509241

2. Oo6yxos, /I. K. buonorusi: kietku u TKaHH: yuyeOHOE MOcoOue Asis
cpeanero npodeccuonanbHoro odpazosanus / J[. K. O6yxos, B. H. Kupunenkoga.
— 3-e u3n., nepepad. u gon. — Mocksa: UznarensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonanpaoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbit //  OOpasoBarenbHas 1iatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: yyeOHUK U NPaKTUKYM ISl CPEIHETO MPOo(heCCHOHATBHOIO

obpazoBanus / B. H. Apsirun [u ap.]; nox penakmueit B. H. SIppiruna. — 2-e us.

— MockBa: MzparensctBo IOpaiit, 2022. — 378 c¢. — (IlpodeccuonanbHoe
obpazoBanme). — ISBN 978-5-534-09603-3. — Tekcr: dIeKTpOHHBIA //
OO6pazoBaTenbHas riatdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/489661

JlonoTHUTEIbHbIE HCTOYHUKH

1. Tetinop . buonorus: 8 3 1. T. 1 / [I. Teiinop, H. I'pun, Y. CrayT; nox
pen.P. Conepa; nep. 3-ro anri. uza. — 14-e uzg. —M.: JlaGoparopus 3nanumii, 2022
— 454 c.

2. ITaBnora, E. . DOxonorus: yd4eOHMK M TPAKTHUKyM JJi CPEIHETO
npodeccrnonanpHoro oopaszosanus / E. 1. Ilanosa, B. K. HoBukoB. — Mockaa:
N3parensctBo KOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe: yuedHoe nmocodue
it cpennero nmpodeccruonansHoro oopazosanusi / O. 3. Epemuenko. — 3-e¢ u3m.,

nepepad. u non. — Mocksa: U3parensctBo FOpaiit, 2022. — 236 c.


https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661
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4. brnunos, JI. H. DOkonorus: ydebHOe mocoOue s CpPEAHEro
npodeccuonanbHoro oobpazoBanus / JI. H. bmunos, B. B. IlomskoBa, A. B.
Cemenua; nox o6meit penakuuerd JI. H. bnunoBa. — Mocksa: M3aaTenscTBO
Opaiir, 2022. — 208 c.

5. bproxans, @®. @. IIpombinuieHHas »dKojorus: ydeOHuK / O.D.
bproxanp, M.B. I'padkuna, E.E. Cao06uskoBa. — Mocka: ®OPYM: NHOPA-M,
2022. — 208 c.

6. Hecmenosa, H. H. DOkosorust yenoBeka: y4eOHUK U MPAKTUKYM IS
cpeanero mnpodeccuoHanbHoro obpazosanus / H. H. HecmenmoBa. — Mockaa:
NznarensctBo FOpaiit, 2022. — 157 c.

7. buonorus mnsg npodeccuii M CHEUMATBHOCTEM TEXHUYECKOTO H
€CTECTBEHHO-HAYYHOTO Mpoduiieii: Y4eOHUK ISl CTYI. YUPEKIEHUN cpeia. npod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pe3anos, O. E. ®aneesa; nox pea. B. M.

Koncrantunosa. — M.: U3narenbckuii neHTp «Akagemus», 2016/ — 336 c.
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCHUIIJIUHBI «BUOJOT USI»

KOHTpOJIbI/I OIICHKA PC3YyJIbTaTOB OCBOCHUMA 06HIGO6p&30BaTeJIBHOI\/'I JUCIHITIIMHBI

PACKPBIBAKOTC:A

yepes

AUCTUILIIMHAPHBIC

PE3YJIbTATHI, HalIpaBJICHHBIC Ha

dbopmupoBanre 00X U MPOGECCHOHATBHBIX KOMIIETSHITHH 0 pa3iesiaM u TeMaM

COACPKaHUA yqe6Horo Matcpualia.

Oowmas Pa3nesn/Tema THun oeHOYHBIX MEePONPUATHIA
KOMIIeTeHI[UsI
Paznea 1. Knerka — KonTponbHas padota “MonexynspHbiit
CTPYKTYPHO- YpOBEHb OpPraHU3AIMH KUBOTO”’
(pyHk1HOHAIbHAS eIMHULA
JKHMBOI'0
OK 02 Tema Nel.1. 3anonHeHre TaOIUIBI C OMMMCAHUEM
buonorus kak Hayka METO/I0B MUKPOCKOITMPOBAHUS C UX
JIOCTOMHCTBAMH U HEJOCTaTKaAMHU.
3anonHenne Tabaubl «BKian y4eHbIxX B
pa3BUTHE OHOJIOTHID)
OK 02 Tema Nel.2. 3anoJHeHUEe CPaBHUTEIBLHOMN TaOIUIIBI
OO6mras xapakTepucTuKa CXOJICTBA U Pa3IU4Hil )KUBOTO U HE
AKU3HU KHUBOTO
OK 01 Tema Nel.3. @poHTaANIBHBIN 0Ipoc
OK 02 buonorudecku BakHbIe [ToaroToBka yCTHBIX COOOIICHHUIA C
OK 04 XUMHUYECKHE COCANHEHUS IIpe3eHTalnuen
Brinmonnenue u 3amuTa 1adbopaTopHBIX
pabot: «Onpenenenue sutamuna C B
MPOJIYKTaX MUTAHUSY,
«I"'uapodpunbHO-TUAPODOOHBIE CBOMCTBA
JTUTHI0B)»
OK 01 Tema Nel 4. OueHuBaemasi AUCKyCCHs IO BOIpOcaM
OK 02 CtpyKTypHO-(QDYHKIIMOHATIbHAS  |JEKLUU
OK 04 OpraHu3alus KJIETOK Pa3paboTka MeHTaIbHON KapThl MO

KJIacCCU(UKALMU KIJIETOK U UX CTPOEHUIO Ha
IPO- U DYKapHUOTHUYECKUX U 110 1apCTBaM B
MUHH TPYTIITax

BrimonHenue u 3ammra J1abopaTopHbIX
pabor:

«CTpoeHue KIIeTKH (pacTeHHsl, )KUBOTHBIE,
rpulbl) U KJIETOYHbIE BKIIOUYEHHUS (Kpaxma,
KapOTHHOUIbI, XJIOPOTIJIACTHI,
XPOMOILIACTBI)»,

«[IponuriaeMmocts MeMOpaHsbI (IJ1A3MOJIU3,
JIETIIa3MOJTH3))
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OK 01 Tema Nel.S. @poHTaTBHBINA OITPOC
OK 02 CrpykTypHO-(yHKIIMOHATBHBIE |Pa3zpaboTka rimoccapus
(dakTopbl HacIeACTBEHHOCTH  |Pelienue 3aga4 Ha onpeneieHue
II0CJIEZI0BATEIBHOCTH HYKJIEOTHIOB
OK 01 Tema Nel.6. OpoHTaTBHBIN OIIPOC
OK 02 IIpoueccsl MaTpU4YHOTO Tect «IIpoueccel MATPUYHOTO CUHTE3a»
CHUHTE3a Pemenue 3aa4 Ha onpezeneHue
IIOCJIEZI0BATEIbHOCTH AMUHOKHCIIOT B
MOJIEKYJIe OenKa
Pewenue 3anau Ha onpenenexHue
MOCIIEI0BATEIbHOCTH AMUHOKHCIIOT B
MoOJIeKyJIe OeNKa B cllydae U3MEHEHUS
nocieaoBaTeabHOCTH HykieoTuaoB JJHK
OK 02 Tema Nel.7. DpoHTATBHBIN OIPOC
OK 04 Hexnerounsie ¢popmbl KU3HA [TonroroBka yCTHBIX COOOIIEHUH C
I[K 1.2 npe3eHTanuen (BUpycHbIe U
IK 4.1 OakTepuanbHbIe 3a00neBanus. Oome
MPUHIIUIIBI UCTIONb30BAHUS
JIEKapCTBEHHBIX BemiecTB. OCOOEHHOCTH
IPUMEHEHUS aHTUOUOTHKOB)
OK 02 Tema Nel.8. ®poHTaTBHBIN OIPOC
OOMeH BelecTB U 3anoiaHeHne CPaBHUTEIbHOM TaOIUIIbI
IIPEBPALLEHUE SHEPTUHU B XapaKTepUCTHK TUIIOB OOMEHa BEUIECTB
KIIETKE
OK 02 Tema Nel.9. O6cy:xIeHue o Bompocam JIeKIUu
OK 04 JKW3HEHHBIN UK KIETKH. Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
MuTto3. Meiio3 [UKJIa
Pa3nea 2. Ctpoenue u KonTponbhas padora ”CtpoeHue u
(pyHxuumn opranuszma ¢byHKIMU opraHusma’
OK 02 Tema Ne2.1. OueHnBaemasi IUCKyCCHS
OK 04 CrtpoeHue opranusma Pa3paboTka MeHTaIbHOM KapThl TKaHEM,
[IK 4.1 OpPraHOB U CHCTEM OPraHOB YEJIOBEK) C
I1K 4.2 KpaTKOM XapakTepUCTUKON UX QyHKIUI
IIK 4.3 IToaroroBka v npeacTaBiICHUE YCTHBIX
[IK 4.6 COOOIIeHUH ¢ TIpe3eHTaIen (MMMYHUTET,
UHQEKIMOHHBbIE 3a00J1€BaHMsI, SITUIEMHH,
BaKI[MHAIINS )
OK 02 Tema Ne2.2. OpoHTaTBHBIN OIIPOC
K 4.1 ®opMBbl pa3MHOKEHUS 3anonHeHne TabIMIIbI ¢ KPaTKOH
IIK 4.2 OpraHu3MOB XapaKTEPUCTUKON U IpuMepaMu (popm
IIK 4.3 Pa3MHOKEHHUs OPTaHU3MOB
OK 02 Tema Ne2.3. Pa3paboTtka 1eHTHI BpeMEHHU C
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTEPUCTUKOMN 3TAIOB OHTOI€HE3a

YCJIO0BCKa

OT/IEJIbHOM TPYNIION JKUBOTHBIX U YEJIOBEKA
110 MUKpPOTpYTIIIaM
Tect/ompoc
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OK 02
OK 04

Tema Ne2 4.
OHnTorenes pacreHuit

CocraBieHue )KU3HEHHBIX [TUKJIOB PACTEHUIA
10 oT/AeIaM (MOXOBHUIHBIC, XBOIIICBUIHBIE,
MaropPOTHUKOBUIHBIC, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.
OCHOBHBIE TTIOHATHSA T€HETUKHU

Pazpabotka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HacJeA0BaHUs

@pOHTAIBHBIN OIIPOC

TecT no Bompocam JieKIuu

Pemenue 3anau Ha onpenenexHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU MOHO-,
JTU-, TOJIMTHOPUIHOM M aHATU3UPYIOIIEM
CKpELIMBAaHUH, COCTABICHUE
TCHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.7.
BzauMoencTtBre reHOB

Tect

PaspaboTtka rioccapus

Pemenue 3anay Ha onpeneneHue
BEPOSTHOCTH BOSHHUKHOBCHHS
HACJICJICTBEHHBIX MPU3HAKOB MIPH
Pa3IMYHBIX TUTIAX B3aMMOJICHCTBHSI T€HOB,
COCTaBJICHHE TEHOTUIINYECKUX CXEM
CKpEIIUBAHHUS

OK 01
OK 02

Tema Ne2.8.
CrerieHHO€e HacJIeJOBaHUe
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
CLEIUICHHOM HaCJEA0BaHUM, COCTaBJIEHUE
TCHOTUIIMYCCKHUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.9.
I'eneTuka nona

Tect

Pa3zpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BCPOATHOCTU BOSHUKHOBCHH A
HACJIEJICTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C
I0JIOM, COCTABJICHUE TCHOTHITHYSCKHUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

Tema Ne2.10.
I'eneTnka uenoBeka

Tect

PazpaboTtka rioccapus

Pemenwne 3aa4 Ha onpezeneHue
BEPOSTHOCTH BOSHHUKHOBCHHUS
HACJICICTBEHHBIX MPU3HAKOB, UCTIONB3YS
METO/IbI TEHETUKHU YEJIOBEKA, COCTABIICHUE
TEeHOTUITUYECKUX CXEeM CKPEIIUBAHUS
[ToaroToBKa yCTHBIX COOOIIEHUH C
Mpe3eHTAIMeH O HaCTIEeICTBEHHBIX
3a00JIEBaHUSX YeJIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tect
Pemenue 3agad Ha onpeneneHue Tuna
MyTallM¥ IIPU NIepegade HacaeACTBEHHBIX
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IMPU3HAKOB, COCTABJICHNEC I'CHOTHITMYCCKUX
CXCM CKpCIIHUBAHUSA

OK 01 Tema Ne2.12. Tect
OK 02 Cenexkuusi OpraHu3MOB PazpaboTka rioccapus
Pewenue 3anau Ha onpenenexHue
BO3MO>XHOT'O BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB I10 CEJIEKIINH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIIUBAHUS
Paznen 3. Teopus 3Bosmrounu | Kourposnbnas padora “Teopernueckue
aCIIEKTEI DBOJIOIUH )KU3HU Ha 3emiie”
OK 02 Tema 3.1. ®poHTaTIBHBINA OITPOC
OK 04 HcTopus 3BOIIOLHOHHOTIO Pa3paboTka JeHTbI BpEMEHU Pa3BUTHUS
y4eHus HBOJIFOIIMOHHOTO YYCHHUS
OK 02 Tewma 3.2. OpoHTaATBHBIN OITPOC
MuUKpO3BOTIOLMS Pa3zpaboTka rioccapus TepMUHOB
OK 02 Tema 3.3. OueHuBaemasi JUCKyCCHs
Makpo3Bosronus PazpaboTka rioccapus TepMUHOB
OK 02 Tema 3.4. @poHTANIBHBIN 0Ipoc
OK 04 Bo3HukHOBEHUE U pa3BUTHE [ToaroroBka u mpeacTaBIeHUE YCTHOTO
KU3HU Ha 3emiie COOOILIEHNUS U JIEHThl BpEMEHU
BO3HUKHOBEHUS U Pa3BUTHSI )KUBOTHOTO U
pacTUTEIBLHOTO MHUpa
OK 02 Tema 3.5. OpoHTaATBHBIN OITPOC
OK 04 [IpoucxoxaeHue yenoBeKa — Pa3paboTka 1€HT BpeMEHU U MEHTaIbHBIX
aHTPOIIOTEHES KapT Ha BBIOOD:
“BOJTIOIHST COBPEMEHHOTO YeJIoBeKa ™,
“Bpems 1 IyTH paccesIeHus 4eJI0BEKa I10
wianere”, “BnusiHue reorpaduueckoit
cpezbl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO
yenoBeka”, “HUenoBedyeckue pacel”,
obcyxaeHne
Pa3nesn 4. dxosorus Kontpoabnas padora “Teopernueckue
aCIeKThI IK0JI0run”
OK 01 Tema 4.1. Tect o sxkonoruveckum GakTopam u
OK 07 Dkosorudeckue GpakTopsl U cpeliaM >KM3HU OPTaHHu3MOB
CpeIbl KU3HU.
OK 01 Tema 4.2. CocraBneHune cxemM KpyroBopoTa BEIEeCTB,
OK 02 [Monynsanus, coobIecTna, UCIIOJIb3YSl MaTepUaIbl JIEKIIUH
OK 07 9KOCHCTEMBI Pemenne mpakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJjaHHi 110 IEPEHOCY BEIIECTBA
Y DHEPIHH B SKOCUCTEMAX C COCTAaBIICHUE
TpodUUecKUX Leneil u nupamu 6uomMaccsl
U SHEPTUH
OK 01 Tema 4.3. OuenuBaemasi JUCKyCCHUs
OK 02 buocdepa - rnobanpHas Tecr
OK 07 9KOJIOTUYECKAs CHCTEMA Pemenne mpakTHKO-OpUEHTUPOBAHHBIX

pacyEeTHBIX 3a/1a4 Ha ONIPEAECIIEHNE
IUTOMAAN HAaCAKACHUN JUTSI CHUKECHUS




48

KOHIICHTPAIIMH YTJIEKUCIIOrO Ta3a B
aTMoc(epe CBOero peruoHa MpoKUBaHUS

OK 01 Tema 4.4. Tect
OK 02 BrnusiHue aHTpOMOreHHbIX Pemenue npakTuKo-OpueHTUPOBAHHBIX
OK 04 (dakTopoB Ha Ouochepy pacUeTHBIX 3aJaHHI 110 COXPAHESHUIO
OK 07 MPUPOAHBIX PECYPCOB CBOETO PErMOHA
I[IK 1.2 IIPOKUBAHUS
OK 02 Tema 4.5. OueHuBaemasi JUCKyCCus
OK 04 BnusiHue counanbHo- BrinosiHeHUs MPAKTUYECKUX 3aIaHHI:
OK 07 IKOJIOTUYECKUX (haKTOPOB Ha “OnpenesieHre CyTOYHOIO pallioHa
IIK 1.2 3I0POBBE YETIOBEKA MMUTaHus”,
“Co3anre MHAMBUAYAJbHOW MaMsATKH 10
OpTraHMU3aIH PAIlMOHATFHON (PHU3HUECKOM
aKTUBHOCTH
Brinonnenue nabopatopHoit paboTsl Ha
BBIOOD:
"YMcTBeHHas paboTOCTIOCOOHOCTB",
"Brnusiaue abnotrueckux GakTopoB HA
YyenoBeKa (HU3KHUE U BBICOKHE
TeMneparypsl)”
*[IpodeccuonaiLHO- 3amuTa Keiica: npeacTaBieHue pe3yIbTaToB
OPHEHTHPOBAHHO CO/leP/KaHUe |pELIEHUS KEHCOB (BBICTYIJICHHUE C
Pasnen 5. buoJiorusi B :KU3HM  |[IPE3CHTAIINCH )
OK 01 *Tema 5.1 BrinonHenue kelica Ha aHAIU3
OK 02 buorexHoOrNu B KU3HU MH(OpPMAaLIMU O HAyYHBIX JOCTUKEHUSX B
OK 04 KakI0ro 0071aCTH TEHETHYECKUX TEXHOJIOTUH,
IIK 1.2 KJIETOYHOW WH)KEHEPHUH, TUIIEBBIX
OuoTexXHOJIOruH (10 rpynmnam),
[IpPEJICTaBICHHUE PE3YJITATOB PEIICHUS
KEHUCOB
OK 01 *Tema 5.2.1. Bemonnenne kelica Ha aHaIM3
OK 02 buorexHonoruu B MequiMHe 1 (MHGOpPMAIMK O pa3BUTHU OMOTEXHOJIOTHH B
OK 04 bapmanuu MeauluHe U ¢papmanuu (1o rpymnmnam),
I[IK 1.2 MIPEACTABIICHUE PE3YIbTATOB PELICHUS
KEWCOB
Paznen 6. buoskosnornueckune |[IpencraBieHue pe3yibTaToOB BHITOJIHEHUS
HCCJICAOBAHNSA y4eOHO-HMCCIIeJ0BATENbCKUX MIPOEKTOB
(BBICTYIIJIEHUE C MTPE3EHTAINEH )
OK 01 Tema 6.1. Brinonnenue nabopaTopHbIX paboT Ha
OK 02 OCHOBHBIE METOJIBI BbIOOP B MUHUTPYIIAX:
OK 04 OMOdKOJIOTMYECKHX 1. Biusinue TemnepaTypbl Ha pocTa U
OK 07 HCCIIEN0BAHUMN (bU3HOIOrMYECKyI0 aKTUBHOCTD

JPOXKEBBIX KIETOK
2. BnusiHME yTIIeBOIOB HA pOCTa
(U3MOTOTMUECKYI0 aKTUBHOCTh
APOKIKEBBIX KIIETOK
CoueTtaHHOe BIUSHHUE TEMIIEPATypPhl U
YTJIEBOJIOB Ha POCTA M (PU3NOTIOTHIECKYTO
aKTUBHOCTH JIPOXIKEBBIX KJIETOK
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OK 01 Tema 6.2 Brimonaenune yueOHO-UCCIEA0BATEIBCKOTO
OK 02 buoskonornueckuii MPOEKTa Ha BRIOOP:
OK 04 AKCIICPUMEHT 1. Onenka kadecTBa aTMOC(HEPHOTO
OK 07 BO3/IyXxa
2. OneHka KayecTBa MOYB METO/I0M
¢duTOTECTUPOBAHUS
3. Onenka kayecTBa BOJ| IOBEPXHOCTHBIX
BOJIOEMOB 110 OPTAHOJICTITUYECKUM U
(bU3UKO-XMMHYECKUM CBONCTBAM
4. Bnusnue I1AB Ha poct u pa3Butue
CEMSH BBICUINX PacTeHUN
Bnustnue coneBoro 3arpsi3HeHHs Ha POCT U
pa3BUTHE CEMSH BBICHINX PAaCTEHUN
OK 01
OK 02 .
OK 04 BrlinonHnenue 3x3aMeHaIMOHHbBIX 33aJaHUI

OK 07




