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1. OBIIASL XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJIMHBI O/1.13 BUOJIOT'UA

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpe o0pa3oBaTeibHO nporpammsbl CITO

Oo6meobpazoBatenbHas aucuumiuHa O/1.13 «buonorus» siBisiercss 00s3aTebHON YacThIO
00111e00pa30BaTEIbHOTO MUKJA BXOsIMeH B oOpaszoBarenbHyto nporpammy OI'OC COO npu
MOJTOTOBKE CIICIIUAIMCTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOro obmero oOpa3oBaHus, B
cootBercTBUU ¢ ®I'OC CIIO mo cnenuansHocTH 34.02.01 Cectpunckoe neno (KBamudukanys
MEIUIUHCKHUH Opat/mMenuiuackas cectpa) B OI'BITIOY «MIMKy.

TpynoemkocTs AucHUIUIMHBI «buonorus» 0a30BbId YpOBEHb BapHaHT 2 cocTaBisier 144
qaca, KOTOpbIE BKJIIOYAIOT MPO(ECCHOHATBHO-OPUEHTHPOBAHHOE COJIEpKAHUE, YCHIIMBAIOIIEe
npoduIbHYI0 cocTaBisronyto 1o crnenuanabHoctd @I'OC CIIO 34.02.01 CectpuHckoe neo.

[TpodeccnoHaTbHO-OPUEHTUPOBAHHOE COJIEPIKAHUE BBIOMPACTCS MO OOBEKTY H3YUYCHHS
“Xusornarie”, “Pacrenns” u “UemoBek”™.

O0bexT u3ydenus “Yenosex” onpenesnen 1is cnenuaibHoctu 34.02.01 Cectpunckoe
bi (S (1

[lepuon oOydeHWss W paclpelelieHHe IO CeMecTpaMm OIpenenseT oOpa3oBaTenbHas
OpraHM3aIys ¢ y4eToM HeOoOXOJUMOCTU MPOXOXKIEHHUs paziena 6 B BECEHHUN MEpUOJ, 4YTO
CBSI3aHO C IIOCTAHOBKOM OHMOJIOTMYECKOTO OHKCIIEPUMEHTA, a TaKXKe C Y4YeTOM JIOTHKHU
dbopMUpOBaHUS TMPEAMETHBIX pE3yJIbTaTOB, OOMMX U NPOPECCHOHATBHBIX KOMIIETEHIIUH,
MEXIPEJAMETHBIX  CBsI3e¢d € JAPYTMMH  JUCHUIUIMHAMU  00IIeo0pa3oBaTeIbHOTO U
obuienpodeccruonanbHOro HukiIoB yueoHoro miana OITOII.

1.2. llenn 1 mu1aHUpYeMble Pe3yJbTAThl 0CBOCHHUS THCIUTLIUHBI:

1.2.1. Heau AMCUMIIMHBI

Heab: popmupoBanre y 00y4aromuxcsi CUCTEMbI 3HaHUH O Pa3IMYHbIX YPOBHSX >KU3HU CO
3HAHMEM COBPEMEHHBIX IPEJCTABICHUN O >KUBOW MPUPOJE, HABBIKOB I10 IIPOBEICHUIO
OMOJIOTUYECKUX UCCIIEIOBAHUNM C COOJIIOJIGHHEM JTHYECKUX HOPM, apryMEHTHPOBAaHHOMN
JMYHOCTHOHN TO3UIIUH 110 OEPEKHOMY OTHOIICHHIO K OKPY)KAIOLIEH cpere.

3agaun:

* mostyueHure QyHAaMEHTAIbHBIX 3HAaHUHM 0 Ononornyeckux cucremax (Kmerka, Opranusm,
[Monmynsus, Bua, Dxocuctema); UCTOPUM pa3BUTHS COBPEMEHHBIX MPEACTABICHUN O >KUBOM
NPUPOJIE, BBIIAIOIIMXCS OTKPBITHSAX B OMOJOrMYECKON Hayke; posid OMOJIOTMYECKON HayKd B
(GOpMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA; METO/aX Hay4dHOro
MO3HAHMS;

* OBJIQJICHUE YMEHUSMHU JIOTUYECKH MBICIUTh, OOOCHOBBIBAaTH MECTO U  pOJIb
OMOJOTUYECKUX 3HAHUA B MPAKTUYECKOW JEATENbHOCTH JIIOJEH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; ONpeAensaTb KHUBblE OOBEKTHl B NPUPOJE; MPOBOAUTH HAONIIOJIEHHUS 32
HPKOCHUCTEMaMU C LEIbI0 MX ONUCAaHWS W BBIABIECHUS €CTECTBEHHBIX M aHTPONOTE€HHBIX
U3MEHEHU; HaXOJIUTh U aHAJTM3UPOBATh HH(POPMALIHIO O KUBBIX 0OBEKTaX;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOyyaroImuxcst B Ipolecce U3yuyeHHsl OMOJIOTMYECKUX SIBICHUH; BBIJAIOIIMXCS JOCTHKEHUH
OHMOJOTUM, BOLIENUINX B OOIIEUETIOBEUECKYIO KYJIBTYPY; CIOKHBIX U HMPOTHUBOPEUYMBBIX ITyTEH
Pa3BUTHSI COBPEMEHHBIX HAyYHBIX B3TJIS/10B, HJIEH, TEOPHA, KOHIIETIU, TUIOTe3 (O CYIIHOCTH U
MIPOUCXOXKICHNUH KU3HU, YEIOBEKa) B X0/Ie pabOThI C pa3IMYHBIMU HCTOUHUKAMU MH(OPMaLINK;

* BOCHHMTaHUE YOEXKIEHHOCTH B HEOOXOIMMOCTH TO3HAHUSA JKUBOM INPHPOJIBL,
HEO0OXOUMOCTH PaIlMOHAIBHOIO MPUPOAOINOIb30BaHuUs, OEPEKHOIO OTHOUICHHS K MPUPOJAHBIM
pecypcam U OKpYy’Karollei cpese, COOCTBEHHOMY 3/10pPOBbIO; YBRKEHHUS K MHEHHIO ONIIOHEHTa
pu 00CYXJIEHUU OMOJIOTHYECKUX MPoOIIeM;

* HCIIOJIb30BAaHUE MPUOOPETEHHBIX OMOJOrMYECKHX 3HAHUM M yMEHHH B MOBCEJHEBHOM
JKU3HU JUISl OLIEHKHM TOCJEICTBUN CBOEH NEATENIbHOCTH (M JAEATEIbHOCTH IPYTUX JIOJeH) 1o
OTHOILIEHHUIO K OKpPY)Kalolle cpele, 3J0pOBbIO IPYTruX JroAed M COOCTBEHHOMY 310POBBIO;
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000CHOBaHME U COOJIOZICHHE MEp MPOPHUIAKTHKY 3a00JI€BaHNM, OKa3aHUE MEPBON MOMOIIH PH
TpaBMax, COOJIIOICHUE MTPABHII TOBEICHUS B IPUPO/IE.

1.2.2. Tl.ianupyemble pe3yabTaTbhl 0CBOEHHs 0011€00pa30BaTe/IbLHON JUCHHUILVIMHBI B
coorBercTBuHu ¢ PI'OC CIIO u Ha ocHose PT'OC COO

Ocoboe 3HaueHne JUCUUIUTMHA UMeeT pHu popmupoBanuu 1 pazsutuu OK u I1K:



Kon n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aja4
npoecCuOHABLHOM
JeSITeTbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTb K TpYyIdy, OCO3HaHHE IICHHOCTHU
MacTepcTBa, TPYI0Ir00ue;

- TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTU
TEXHOJIOTUYECKOM M COLMAIbHOM HalpaBIEHHOCTH,
CHOCOOHOCTh ~ WHHUIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJIbHO BBINOJIHATh TAKYIO AEATEIbHOCTD;

- MHTEpeC K pa3InYHbIM cepam
npodecCuoHaIbHOMN 1S TeIbHOCTH,

OBnaneHue  yHHMBEpCaJIbHBIMU
IIO3HABATEJIbHBIMU ACHCTBUSMMU:

a) 0a30BbIe JIOTHYECKHe /IeliCTBUSA:

y4eOHBIMU

- CaMOCTOSITeNbHO  (OPMYNIHUpPOBaTh U
aKTyalH3upoBaTh MpoOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb C}’HIGCTBGHHBII\/'I IMPpU3HAK WA
OCHOBaHUsl Ui CpaBHEHUS, KilaccUPpUKAIMK W
00001eHMS,

- OmpeneNsITh IeNu JesTeNbHOCTH, 3a/1aBaTh
napaMeTphl 1 KPUTCPHUU UX JOCTUIKCHUA

- BBISIBJIATh 3aKOHOMEPHOCTU M TIPOTHBOPEUHSI B
pacCMaTpUBACMBIX SIBJICHUAX,

- BHOCHTb KOPPEKTHUBBI B JIEATEIHHOCTb,
OLCHUBATH COOTBETCTBUC PE3YIbTATOB OeiIAaM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENLHOCTH;

- Ppa3BuUBAaThb KPCATUBHOC MBIIIJICHUC
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BbIe HcCIEeI0BATEIbCKHE eCTBUSI:

- BJIQJICTh HaBbIKaMU yueOHo-
WCCJICIOBATEIILCKOM M TPOSKTHOH  JIEATEIBHOCTH,

pu

- copMupoBaTh 3HaHUS O MeCTe€ U pPOJM OHOJOTMM B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYYHOMH
KApTUHBl MHUpPA, B IIO3HAHWUU 3aKOHOB IPUPOJBl U DPEIICHUU >KU3HECHHO
BO)XHBIX COIUAIBHO-ITUYECKUX, SJKOHOMHUYECKUX, IKOJOTMUECKUX MPOoOIeM
4eJ0BEYeCTBa, a TakkKe B PEIICHHH BOIPOCOB  PALMOHAIBHOIO
NPUPOJIONIONB30BAHNSA; B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K
OpUpojie, OOIIECTBY, 4YEJIOBEKY; O BKJIAJEC POCCUHCKHUX U 3apyOesKHBIX
YUYEHBIX - OMOJIOTOB B pa3BUTHE OMONOTUHU; (GYHKIMOHAIHHONH TPaMOTHOCTH
YeJI0BEKa JJISl peIIeHUs )KU3HEHHBIX MTPo0iieM,

- yMeTh BJAJAECTh CHUCTEMOM OHOJOTUYECKHX 3HAHUM,
BKJIIOYAET:

OCHOBOITOJIATAIONINE OMOJIOTUYECKHE TEPMHUHBI W TIOHATHS (KHU3HB,
KJIeTKa, TKaHb, OPraH, OPraHU3M, BUJ, MOIMYJALUSA, IKOCUCTEMA, OMOLEHO3,
ouocdepa; MeTadOIM3M, TOMEOCTa3, KICTOYHBIA WMMYHHTET, OHOCUHTE3
Oernka, OMONOIUMEDBI, JUCKPETHOCTD, caMOperyJIsLus,
CaMOBOCIIPOU3BEICHNUE, HaCJIEeICTBEHHOCTb, N3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);

Oouonornueckue Teopuu: kierounas reopus T. [1IBanna, M.I11nelinena,
P. BupxoBa; KJIOHaIbHO-CENEKTUBHOrO uMMyHutera [L.Opmux, W.HA.
MeuHukoBa, XpOMOCOMHasi Teopus HaciaeAcTBeHHOCTH T. Moprana, 3akoH
3aponpimieBoro cxoxacrsa K. bapa, somonmonHas teopus Y. [lapsuHa,
CHHTETHYECKass TEOpHUsl SBOJIONMHU, Teopus anTpornoreneza Y. JlapsuHa;
Teopust 6uoreoneno3a B.H. Cykauéa; yuenus H.M. BaBunosa - o LlenTpax
MHOT000pa3us U MPOUCXOXKJIEHUS KylbTypHbIX pactenuii, A.H. CeBepiona -
0 MyTsIX W HampaBleHusx sBomonnu, B.W. Bepuanackoro - o 6uocdepe;

3aKOHBI (€AMHO00pa3us MOTOMKOB MEPBOT0 MOKOJIEHUS, paclIeIICHUs
IIPU3HAKOB, HE3aBUCUMOIO Hacle[oBaHus Ipu3HakoB [. Mennens,
CLEIJICHHOTO HAaCJEeJI0BAHUS NMPU3HAKOB M HapYLIEHUs CLEIJICHUs IeHOB T.
MopraHa; roMOJIOTHYECKUX DPsOB B HACIEACTBEHHON u3MeHuuBoctu H.U.
BasunoBa, renermueckoro paBHoBecus Jx. Xapnu um B. BaiiaGepra;

KoTOpast
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HaBBIKAMU pa3perieHus mpooem;

- BBISABJIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBA3HU U
aKTyaJIM3MpOBaTh 3aJadyy, BBIIBUTATh THIIOTE3Y €€
peLHGHI/ISI, HaXOIUThb apr YMCHTBI IJIA 10Ka3aTCJIbCTBA
CBOMX YyTBEP)KJICHUH, 3aJaBaTh IMapaMeTpbl H
KPUTEPUU PEIICHHUS;

- aHAJM3UPOBATH IOJIYUCHHBIC B XOJI€ PEIICHUS
3ada4un pe3y.HBTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATh HUX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHUSAX;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTU KU3HEAEIATEIbHOCTH;

- yYMETh HWHTETPHPOBATh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

- BbIABHUI'ATHb HOBBIC nacu, npeajiaratb
OpPUTrMHAJIbHBIC MTOAXOAblI U PCHICHU A,
- CIIOCOOHOCTH Hux HCIIOJIB30BaHHA B

IIO3HABATEJILHON U COLIMAIIBHOW ITPAKTHKE

3aponpbimeBoro cxoacrtsa K. bapa, 6umorenernueckoro 3akona 3. ['ekkerns,
®. Mromepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npapwia (MuaEMymMa ). JluOuxa, 3KOIOTHYECKOW MUPAMHIBI YHUCEII,
OMOMAacCHl M DHEPTHUH);

runore3bl  (koarepBatHoit A.M. Omnapuna, nepBuyHOro OymboHa JIk.
Xonaeitna, mukpocdep C. Dokca, pudbo3uma T. Uek);

- copMupOBaTH YMEHHS PACKPBIBATH COJEPKAHHE OCHOBOIIOJIATAOIINX
OMOJOrMYeCKUX  TEOpUH W  TUNOTE3:  KJIETOYHOW, XPOMOCOMHOM,
MYTaIlMOHHOM, SBOJIIOIMOHHON, TPOUCXOXKJCHUS JKH3HU U YEJOBEKa;
BJIQJICHUE CHCTEMOW 3HAHWU 00 OCHOBHBIX METOAAaX HAYYHOIO IO3HAHUS,
UCIIOJIB3YEMBIX B OHOJIOTMYECKUX HCCICAOBAHUSAX KUBBIX OOBEKTOB M
HKOCHCTEM (OMucaHue, U3MEpeHHe, MpoBeAeHNE HAOII0AeHHI); criocobaMu
BBISIBJICHUS U OIEHKH aHTPOTIOTEHHBIX U3MEHEHUN B MPUPO/IE;

- chopMHUpPOBATh YMEHHUS PACKPHIBATh OCHOBOMOJArarolue ONOIOTHYECKUe
3akoHbI ¥ 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.. BaBusnoga, 3.
I'exkens, ®. Mrosutepa, K. bapa), rpaHuilbl uX TPUMEHUMOCTH K KHUBBIM
cUcTeMaMm;

- YMETb BBIJICJISTH CYIIECTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK IMPOKAPUOT U FYKAPHOT; OJHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB, OHOTEOIEHO30B, OSKOCHCTEM U
ouochepsr;

CTPOCHHUSI OPTaHOB M CHCTEM OPTaHOB PACTEHUM, ’KUBOTHBIX, YEIIOBEKA;
MPOLIECCOB KU3HEAEATENBHOCTH, MPOTEKAIOIINX B OpPraHU3Max pacTeHUH,
JKUBOTHBIX U YEJIOBEKA;

OMOJOTHMYECKUX  MPOIECCOB: OOMEHa BeHIeCTB  (MeTaboIu3M),
uH(pOpMallUl W TPEBPALICHUS JHEPruH, OpOoXKEeHHs, aBTOTPO(PHOro u
rerepoTpopHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHHTE3a, MHTO3a,
Meio3a, raMeTroreHesa, 5MOpHOreHe3a, MOCTAIMOPHUOHAIBHOIO pa3BUTHUSA,
Pa3MHOKEHHUS, WHIMBUAYAJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICHCTBUSI TEHOB, T'eTEPO3MCa; JEUCTBUN HCKYCCTBEHHOTO OTOOpa,
CTaOUITU3UPYIOIIETO, IBIKYILETO U Pa3phIBAIOIIETO €CTECTBEHHOIO 0TOOpA;
JUIONATPUYECKOTO W CHUMIATPUYECKOTO BUI000pA30BaHMs;  BIWSHUS
JBUKYITUX CHJI 9BOJIIOIUU Ha T€HO(OH] MOMYJISIINK;, TPUCIIOCOOTICHHOCTH
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OpPraHu3MOB K cpelle OOMTaHUs, 4YepelOBaHMs HaNpaBICHUN 3BOJIIOLNY;
KPYroBOPOTa BEIIECTB M IMOTOKA SHEPTUH B IKOCHCTEMAX;

- IPUOOPECTH ONBIT IPUMEHEHHUS OCHOBHBIX METO/0B HAy4HOI'O IO3HAHUS,
UCTIOJNBb3YyEeMbIX B OHOJOrMH: HAOJMIOACHUS M OMHMCAHUS JKUBBIX CHUCTEM,
IPOLIECCOB U SIBICHUH; OpraHM3allud M IPOBEICHHUsS] OHOJIOIMYECKOIro
OKCIEPUMEHTA, BBIIBIKCHHS THIIOTE3, BBISABISATH 3aBHCHUMOCTH MEXKIY
UCCIIClyeMbIMH  BEJIMYMHAMM, OOBICHATH IOJY4YEHHBbIE pE3YylbTaThl U
(bopMyIHpOBaTH BBHIBOJBI C MCIOIb30BAaHMEM HAy4YHBIX MOHATHH, TEOpUH U
3aKOHOB;

- chopMHUpOBaTh YMEHHsS BBIIENATH CYIIECTBEHHBbIC NPU3HAKU BHUPYCOB,
KJIETOK IPOKapuOT M JYKAPHOT; OIHOKJIETOYHBIX M MHOIOKJIETOYHBIX
OpraHW3MOB, BHJIOB, OMOT'€OIIEHO30B U IKOCUCTEM; OCOOCHHOCTH MPOIIECCOB
oOMEHa BeLIeCTB M IMPEBpallleHUs] SHEPruu B KIETKe, (OTOCHUHTE3A,
TUTACTHYECKOTO U SHEPTeTUYECKOro 0OMEHa, XeMOCHHTE3a, MUTO03a, Mei03a,
OIJIOJOTBOPEHUS], Pa3BUTHS M PA3MHOXKEHMs, WHAMBUIYAIBbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHe3a), OOpbObI 3a CYIECTBOBAHHE, €CTECTBEHHOTO
otbopa, BHUI000pa30BaHUs, NPUCIIOCOOJIEHHOCTH OpPraHu3MOB K cpeje
0oOuTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHUCTEM, aHTPOIIOTEHHBIX U3MEHEHUN B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M IPEBpAIICHUE
sHEepruu B Ouocdepe;

- c¢(opMUPOBATh YMEHHUSI MPUMEHSTH MOJyUYEHHBIE 3HAHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB W SABICHHWM, JUISI TPUHATHS NPAKTUYECKUX
pelieHnit B TOBCEIHEBHOM KH3HU C LEIbI0 obOecriedeHHsi Oe30MacHOCTH
CBOETO 3JI0POBbsI U 3J0POBbSI OKPY’KAIOILIHX JIF0/IeH, COOIOCHUS 3/10POBOTO
o0Opa3a >XM3HH, HOPM T'PaMOTHOI'O IMOBEACHUSI B OKpY’KaloUlel MpupogHON
cpele; TOHUMaHME  HEOOXOJUMOCTH  MCIOJIB30BAaHMUS  JOCTHXKEHHUH
COBpPEMEHHOM  Ouojoruu U  OMOTEXHOJOTMM  JUIsi  palMOHAIbHOIO
IPUPOJIONIOIB30BAHNUS; YMEHHE  HCIIOJIb30BaTh COOTBETCTBYIOIIHE
apryMEeHTBI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO ¥  CHUMBOJHKY IS
JI0Ka3aTe’abCcTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMATUYECKHX TPYIIIL;
B3aWMOCBSI3M OPT'aHU3MOB U CPEJIbI OOMTAHUS; SIMHCTBA YEIIOBEUECKUX Pac;
HEOOXO/MMOCTH 3[I0pPOBOTO 00pa3a JKWU3HU, COXPAaHEHHS pazHOOOpa3us
BUIOB M DOKOCHCTEM, KaK YCIOBHS COCYIIECTBOBAHHS IPHPOIBI U
4eJI0BEYECTBA,;




- cOpMHUpPOBATH YMEHHUS pemiaTh OMOJOTHYECKHE 33/1a41, COCTaBIIATh
TCeHOTHIIMYECKHE CXEMBbl CKPEIIMBAHUS JJIsl Pa3sHBIX THUIIOB HACJEIOBAHUS
NPU3HAKOB Y OPTaHW3MOB, COCTABIISITh CXEMbI IIEPEHOCA BEIECTB M SHEPTUU
B JKOCHUCTeMax (LeMH MUTAHWSA, THIIEBBIE CETH), BBIABIATH MPUYUHHO-
CIIC/ICTBEHHBIC CBSI3M MEXIy HMCCIIEAYEMBIMU OMOJIOTHYECKHMMHU OOBEKTaMH,
nporeccaMi ¥ SIBICHUSIMH;, JI€NaTh BBIBOJBl M IPOTHO3Bl HAa OCHOBAHUU
HOJYYCHHBIX PE3yIbTaTOB;

- copMupoBaTh yMEHHUS KPUTHUYECKH OLIEHUBATh HMH(POPMAIUIO
OMOJIOTMYECKOr0 COAEPKaHMS, BKIIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUSA W3
pPa3NIMYHBIX HCTOYHUKOB (CpeAcTBa MaccoBOM wuHGOpManmu, Hay4IHO-
HNOMYJISAPHBIE ~ MaTepHaibl); HHTEPIPETUPOBATh STHUYECKHE  aCIEKTHI
COBPEMEHHBIX HCCJIECIOBAHUNH B OHOJOTHH, MEIUIMHE, OWOTEXHOJIOTHUH;
paccMarpuBaTh TIIOOANBHBIE AKOJIOTHYECKHE IPOOJIEMBbI COBPEMEHHOCTH,
dbopMHpOBaTH O OTHOIIEHHIO K HUM COOCTBEHHYIO IO3HMIHMIO, YMEHUE
OLICHMBATh ATUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHHH B 00JacTu
OMOTEXHOJOTMM W  TEHETHYECKWX  TEXHONOrMi  (KIOHHpOBAHUE,
UCKYCCTBEHHOE OIUIOJJOTBOPEHHUE, HANPaBICHHOE HW3MEHEHHE TI'€HOMa |
CO3/1aHUE TPAHCTEHHBIX OPTaHU3MOB);

- chopMupoBaTh YMEHHS CO37aBaTh COOCTBEHHBIC INHUCHMEHHBIC W
YCTHBIE COOOIIEHNS HAa OCHOBE OMOJIOTHYECKOM HH(OpMAIK U3 HECKOJIBKUX
MCTOYHHKOB, TPAMOTHO HUCIIOJIH30BATh OHATHIHBINA anmapar OMOJIOTHH;

- YMeTb BBIIBUTaTh TMIIOTE3bI, MPOBEPITh UX 3KCIIEPUMEHTAIbHBIMU
cpeactBamu,  GOpPMYIHpyS ~ LeNb  WCCIENOBAHUS,  aAHAIM3UPOBAThH
MOJIy4EeHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI;

- TPUHUMATh YYacTHEe B Hay4YHO-UCCIEIOBATEIbCKOW paboTe To
OMOJIOTUH, HKOJOTMM W MEAMIMHE, NPOBOJUMON Ha 0a3ze IIKOJIbHBIX
HAYYHBIX OOIIECTB M MYOJUYHO MPEICTABIATH MOJTYYCHHBIE PE3YyIbTAaThl HA
YYEHHUECKUX KOH(PEPEHIUSIX Pa3HOTO YPOBHS,

OK 02. Ucnonwn30BaTh
COBpPEMEHHBIC
CpeICTBA TIOUCKA,
aHajgu3a u
UHTEPIIPETALNN
uH(pOopMaluu U

B o0nactu ieHHOCTH HAYYHOTO MTO3HAHMSA:
- c(OpMHUPOBAHHOCTh MHPOBO33PEHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOILECTBEHHOM NMPaKTUKH, OCHOBAHHOTO Ha
JManore KyJnbTyp, CIIOCOOCTBYIOIEIO OCO3HAHUIO
CBOEr0 MeCTa B MOJMKYJIBTYPHOM MHPE;

- C(I)OpMPIpOBaTL YMCHHA KPUTUUYCCKU OLCHUBATH I/IH(I)OpMaI_II/IIO
OMOJIOTrHYECKOTO COJZCPpIKaHMA, BKIIIOYAIOINYIO IICCBAOHAYYHBLIC 3HAHUA W3
pa3jInUHbIX HWCTOYHUKOB (CpeIICTBa MacCoBOM I/IH(I)OpMaI_II/II/I, HAay4YHO-
MOITYJIAPHBIC MaTepHaHBI); HHTEPIIPETUPOBATH OTUYCCKUEC ACIICKThI
COBPCMCHHBIX I/ICCJIC,Z[OBaHI/Iﬁ B 6HOJIOFI/IPI, MCIUIINHC, 6I/IOTCXHOJ10FI/II/I;

- MHTCPHIPECTUPOBATD OTUICCKUC aCIICKTBI COBPEMCHHBIX I/ICCJ'IeJIOBaHI/Iﬁ
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uH(pOpMaIMOHHBIE
TEXHOJIOTHUHU AJIA
BBITIOJTHEHUS 33124
npohecCHOHATBLHOM
JeSATEIbHOCTH

- COBEpILICHCTBOBAHME S3BIKOBOM U YHUTATEIbCKOMN
KYJbTYpbl KaK CpEICTBAa B3aUMOJCUCTBHUS MEKIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAaHHE LEHHOCTM HAy4YHOU JeATEIbHOCTH,

TOTOBHOCTH OCYLIECTBIIATh IIPOECKTHYIO u
HCCIIEN0BATENBCKYIO NEATEIbHOCTD HHAUBUAYAIBHO U
B IPYIIIIE;

OBnanenue YHUBEpCaAIbHBIMU y4eOHBIMU

II03HABATEIbHBIMH JICHCTBHAMHU:

B) pabota ¢ nHpopmMarmei:

- BJIaJICTh HAaBBIKAMHU IONyYeHHs HWHOOpPMAIMU U3
HUCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATECIIbHO
OCYIIECTBIISATh IOWCK, aHAlM3, CHCTEMATHU3AlMI0 U
UHTEpIpeTannio HHGOpPMAIMKH pPa3IMYHBIX BUAOB U
(opM mpeacTaBICHHS;

- CO3aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eTom
Ha3HaueHus: MHGOPMAIUU U IIEJICBOW ayIUTOPHH,
BHIOMpAass ONTUMAIBHYIO (GOpPMY NpPEACTAaBICHHUS U

BHU3yau3aluu;
- OLEHUBAaTh  JOCTOBEPHOCTb,  JIETUTUMHOCTH
uH(popMaIMi, €€ COOTBETCTBHE NIPABOBBIM U

MOpaJIbHO-ITUYECKHM HOpMaM;
- HCIIONB30BaTh CPENCTBA HMH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMH B  pELIeHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c co0JIr0ICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHHUKUA OE30MacHOCTH,
TUTHUEHBI,  pecypcocOepexeHus,  MpaBOBBIX U
ATHYECKUX HOPM, HOPM UH(POPMAIMOHHOM
0e30IMacHOCTH;

- BIAQJIETh HAaBBIKAMH pACIO3HABAHUS M 3allUTHI
uHpopMmanuy, HMHOpPMAIMOHHONW  ©e30macHOCTH
JMYHOCTH

B Ouosoruy, MeauluHE, OHWOTEXHOJIOIMH; PAacCMaTPHUBATh IJI00AIbHBIE
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, ()OPMUPOBATH IO OTHOIIECHHIO K
HUM COOCTBEHHYIO IIO3ULMIO, YMEHHE OLCHMBATh OSTHUYECKUE aCIEKThI
COBPEMEHHBIX HCCIICOBAaHUI B 007aCTH OMOTEXHOJOTMHM M T€HETHYECKHX
TEXHOJIOTUI (KJIOHMpOBaHue, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE,
HAIPaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

- chopMupoBaTh YMEHMs CO31aBaTh COOCTBEHHBbIE IUCbMEHHBIE U
YCTHBIE COOOIICHUSI HAa OCHOBE OMOJIOTHYECKOM HH(OPMAIH U3 HECKOIBKUX
MCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh IOHATHHHBIN anmnapaTr 6Moi10run
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OK 04. DddexTuBHO
B3aMMO/JICICTBOBATh U
paboratb B
KOJUICKTHUBE u
KOMaH e

- TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U

CaMOOITPEAEIIEHHUIO;

- OBJIaJIeHUE HaBbIKAaMH Yy4eOHO-HCCIIEA0BATEIbCKOM,

MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

OBananenue YHHBEPCAJIbHbIMH

KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMeCTHasi 1eITeIbHOCTD!

- [NOHMMAaTb M  HCHOJIb30BAThb  IPEUMYIIECTBA

KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI;

- T[PUHUMATHh LEJIH COBMECTHOW JEATEJIbHOCTH,

OpraHU30BbIBATh U KOOPAMHUPOBATH JAEHCTBUA IO €€

JOCTHKCHUIO: COCTAaBIISITh MiaH JIeHCTBHIA,

pacupenensaTb poj C Y4eTOM MHEHUW YYaCTHUKOB

00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOPJAMHUPOBATH U BBIMOJIHATH PaOOTy B YCIOBHSIX

peasbHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO

B3aUMOJICUCTBUS;

- OCYWIECTBJISITh ~ IMO3UTUBHOE  CTPATETMYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYyalUsX, MPOSBIATH

TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM
OBaagenue YHHUBEPCAJIbHbIMU

PeryJsiTHBHbIMHU JAeHCTBUAMM:

') NPUHATHE ce0s1 M APYrUX JIoeii:

- NPUHUMATh MOTHBBI U apryMEHThl APYTHX JIOACH

MIPY aHAJIU3€E PE3YNIBTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOAEH Ha

OIINOKH;

- pa3BUBaATh CIIOCOOHOCTHh MOHUMATh MUP C MO3UILIUU

JIPYTroro 4ejoBeKa

- chopMUpOBaTh YMEHHS CO3[aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIC
COOOILIeHNST Ha OCHOBE OWOJOTHYECKOW HWHGPOpPMALUU M3 HECKOJIBKHX
MCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUIHBIN anmapaTt OMOJIOTHH;

- YMCTb BbBIABUIdaTb THUIOTE3bI, IPOBCPATH HX OSKCICPUMCHTAIbHBIMU
cpeactBamu,  GOpPMYIHpYS ~ LeNb  WCCICNOBAHUS,  aHAIN3UPOBATH
MOJIYYCHHBIC PC3YJIbTAThI U JACJIaTh BBIBOABI;

- IPUHUMATH y4acTHE B HAYYHO-HCCIIEIOBATEIBLCKONW padoTe 1mo Ouosoruy,
OKOJIOTHH U MCIUITHUHCE, HpOBOI[HMOfI Ha 0a3e IIKOJBbHBIX HAayY4YHBIX O6H.I€CTB
U MyOJMYHO MPEACTABJIATH IONYyYEHHBIC PE3YyIbTaThl HA YYEHHUCCKHX
KOH(EpPEHIUIX pa3HOTO YPOBHSA

OK 07.
CopelicTBOBATH
COXPAHCHHIO
OKpYKaroIIen Cpeibl,
pecypcocOepekeHHIO,

B o0J1acTH 3K0JI0IrM4€eCKOr0 BOCIIUTAHUSA
- chopMHpPOBAaHHOCTH HKOJIOTHMYECKON KYIBTYPHI,
IIOHUMAHHUEC BIINAHUA COIUAJIBHO-DKOHOMHUYCCKUX
MIPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHOMN
cpenpl, OCO3HAaHUE r100aIbHOTO XapakTepa

- BJIAIETh CHUCTEMOW 3HAaHWUH 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCIOIB3YeMbIX B OHOJIOTUYECKUX HCCIETOBAHUAX SKHUBBIX
00BEKTOB U AKOCHCTEM (ONHCaHUE, U3MEPEHHE, MTPOBEACHIE HAOIIOACHHUI);
crioco0amHu BBISIBIEHUS M OLICHKH aHTPOTIOT€HHBIX U3MEHEHHUH B IPUPOJIE;

- YMETh BBISBISATh OTIIMYUTENIbHbIE MPU3HAKU KHMBBIX CHCTEM, B TOM
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IMPUMCHATHb 3HAHUA 00
N3MCHCHHH KJIMMaATa,

9KOJIOTHYECKUX MPooIem;
- IUIAHUPOBAaHWE H OCYIIECTBICHUE JIEUCTBUM B

gyucie TpuOOB, pPaCTEHUM, >KMBOTHBIX M YEJIOBEKa; IMPHUCIIOCOOIEHHOCTh
BUJIOB K Cpele OoOWTaHus, aOMOTHYECKUX U OUOTHYECKUX KOMITIOHCHTOB

MIPUHLMUIIBI OKpyXarolled cpeJe Ha OCHOBE 3HAHHUS LeJlel | 5KOCHCTEM, B3aUMOCBS3€H OpPraHW3MOB B COOOIECTBAX, aHTPONOTEHHBIX
OEepEKIUBOTO YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTRA; W3MEHEHUH B 9KOCUCTEMaX CBOECH MECTHOCTH;
IIPOU3BOJICTBA, AKTHUBHOE HEIpPUATUE JEHUCTBHUM, NPUHOCAIINUX BpEN - YMeTb BBIIEIATH CYIIECTBEHHbIE TMPU3HAKU OHOJIOTHUECKUX
3¢ heKTHBHO OKpYXKaroIIel cpene; MPOIIECCOB: 0OMEeHa BemlecTB (MeTabonn3M), HHHOPMALIUK U TIPEBPAICHUS
JIECTBOBATH B - YMEHHE TPOTHO3UPOBATH  HEOIArONPUSATHBIC | SHEPTUHU, OPONKEHHs, ABTOTPOPHOrO0 U TeTepOTPOPHOrO0 THUIOB MUTAHHUS,
Ype3BbIYAHBIX DKOJIOTMUECKHE TIOCTEJACTBHUS  MPEANPUHUMACMBIX | JOTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Melo3a, TramMeToreHesa,
CUTYyaIUsAX JIEHCTBUM, IPEAOTBPALLATh UX; sMOpuoreHesa, MOCTAMOPHUOHAIBHOTO pa3BuTHs, pPa3MHOXKEHUS,
- paclIMpeHue ONbITa JCATEIBHOCTH AKOJIOTHYECKON | MHIMBUAYAJIBHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBHS
HaIlpaBJIECHHOCTH; T€HOB, TeTepO3HCa; IeUCTBUN UCKYCCTBEHHOTO 0TOOPA, CTAOMIN3UPYIOIIETO,
- OBJIQJICHUE HABBIKAMH Yy4e€OHO-HCCIIEIOBATEIbCKOM, | IBIKYIIETO U Pa3phIBAIOIIEIO €CTECTBEHHOIO 0TOOPA; ayUIONAaTPUIECKOTO U
MIPOEKTHOM M COLMAIBbHOMN ESITEIbHOCTU CUMIATPUYECKOTO BUA000pPA30BAHUS; BIUSHUSA JBUKYIIUX CHII IBOJIIOIHH
Ha TeHOGOHJ TOMYJSIIIUU; MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpefe
oOuTaHusl, YepeI0BaHUsl HANIPABICHUHN HBOIIOLINUN; KPYrOBOPOTA BEIIECTB U
MOTOKA YHEPTUHU B IKOCUCTEMAX
K 1.1. OpranuzoBbIBaTh paboyee MecTo
K 2.1. 3anmoNHITh METUITMHCKYIO JIOKYMEHTAIIMIO, B TOM YHUCJIE B (DOPME JIEKTPOHHOTO TOKYMEHTA;
[IK 2.2. Hcnons3oBath B paboTe MEAUIIMHCKUE HHPOPMAIIOHHBIE CUCTEMBI U HH(POPMAITHOHHO-TEIEKOMMYHHUKAIIMOHHYIO ceTh «IHTepHeT»;
[IK 3.2. [TponaraniupoBath 310pOBBINA 00pa3 KU3HU

12




2. CTPYKTYPA U COIEPXKAHUE OBIIEOBPA3OBATEJIbHOM JUCITATLIMHBI

O/.13 BUOJIOT'UA

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 144
B T.Y.

OCHOBHOE co/Iep:KaHue 102
BT. 4..

TEOPETUIECKOe 00yIeHUE 58
IPAKTUYECKUE 3aHSITUS 32
71a00paTOPHBIE 3aHATHS 12
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/IEPKAHIE 29
(copep:kaHue MPUKJIATHOTO MOTYJIA)

TEOpEeTUUECKoe 00ydeHue 6
MPAKTUYECKHUE 3aHSITUS 14
71a00paTOPHBIE 3aHATHS 2
KoHTpoJibHbIE padoThI 8
Hnousuoyanvhulii npoexm oa
KoHcyabTanum K 3K3aMeHy 6
IIpome:xxyTouyHast aTTecTanus (IK3aMeH) 6
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2.2. TemaTnyecKMii VIAaH U COJAEPKAHME TUCIHUIIUHBI

Dopmu
HaumenoBanue Conep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NPodeccuoHAILHO-OPUEHTHPOBAHHOE), JIA00PATOPHbIE U O0bem pyerl)m,le
Pa3esioB U TeM NMpaKTH4YecKHe 3aHATHS, TPUKJIAIHOH MOAYJIb (IIPH HATHYNH) 4acoB KOMIIeT
eHI U
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYpHO-()YHKIMOHAJIbHAS €IMHHUIIA }KUBOI'0
Tema 1.1. OCHOBHOe co/Iep:KaHue 2
buoJjiorus kak Teopernueckoe odyueHue:
HayKa BHOOrKs Kak Hayka. CBsi3b GHONOTHMH C APYTHMH HayKaMi: GHOXMMHUS, OHo(u3nKa, GHOHNKA, reHoreorpadus u ap. | 2
Pone u Mecto Ouosornu B (OPMHPOBAHMU COBPEMEHHOM HAay4yHOW KapTUHBI MHpa. 3HAYCHHE OMOJIOTMYECKUX OK 02
3HaHud. Mcropus Ouosiornu. 3Hau€HUE LUTOJIOTUU JUISI PAa3BUTHS OMOJIOTMU M IMO3HAHUS HPUPOAbL. MeTozbl
LUTOJOTUU: MHUKPOCKONHUSA, XpomaTtorpadus, 3JIeKTpodope3, METoJl MEuUeHbIX aToMoB, aAuddepeHunanbHOe
HEHTPUPYTHUPOBAHUE, KYIbTYpa KIETOK
Tema 1.2. Oomas OcCHOBHOe co/Iep:KaHue 2
XapaKTepUCTHKA Teopernueckoe o0yueHue:
KM3HH Pasnoo6pasue GrocucreM. OpraHu3arus GHOIOTHYCCKUX CHCTEM. Y POBHH OPraHH3aIiH OHOCHCTEM: MOJICKYISPHO- | 2
IeHETUYECKUH, OpPraHOUHO-KJIETOUHBIH, OpraHU3MEHHBbIH, HOMYJISLMOHHO-BUIOBOIA, 9KOCHUCTEMHBIH OK 02
(buoreonienoruueckuii), OumocdepHsii. Hayku, wuzydaromme OHOTOTHYECKHE OOBEKTHI HA Pa3HBIX YPOBHIX
opranuzaiuu xku3HU. OOIIas XapaKTepUCTHKA >KU3HU, CBOMCTBA >KMBBIX cucTeM. IIporeccel, mpoucxozsmue B
ouocucTemax
Tema 1.3. OCHOBHOe co/iep:KaHue 4
buojoruyeckn Teopernueckoe o0yueHune:
BaKHBIC Xumuueckuil coctaB kieTku. Heopranuueckue BeiecTBa KI€TKH, UX OMOJIOTHYECKast POJib. 2
XHMHYCCKHE Opranuueckue BellecTBa KieTku. buonornyeckue nonumepsl. benku. Ctpykrypa 1 GyHKIIUN OETKOBOI MOJIEKYIIBI.
COCTUHCHUS depMeHThI, TPUHIIUI UX JeHCTBUS. YTIIeBOAbl. buonornueckue GyHKIMH YTIIEBOIOB.
Jlumunel. OOwmmit muan  crpoeHus. ['mapodunbHO-THApOdOOHBIE cBoiicTBa. Knaccudukanus nunuaos.
buonornueckue pynkuuu nununoB. AT®. Ctpoenne monekynsl AT®. buonornyeckue pynkunn ATO 85 8;
IIpakTnyeckue 3aHATHA: OK 04
Ponb Genkos, yrieBoI0B U JKUPOB B OpraHU3Me ueaoBeka. ButaMuHbl 1 OMOIOTHYEeCKH aKTUBHBIE TOOABKH, UX 2
3HAUEHUE B JKU3HM OpraHu3Ma 4ejoBeka. [ umno- u aBUTaMMHO3bI MX nocneacTsysl. [IpencraBienne yCTHbIX
COOOIIIEHUH C Mpe3eHTalMeH, TOATOTOBICHHBIX 10 MEPEYHIO HCTOYHHUKOB, PEKOMEHJOBAaHHBIX MPerojaBaTesieM
JlabopaTopHble 3aHATHSA 2

JIaGoparophas pabota “OnpeneneHue Butamuaa C B poIyKTax NUTaHUS




JlabopaTtopHas padota «I'unapoduinbHO-THAPO(HOOHBIE CBOWCTBA JTUTTHIOBY

[ToaroroBka BapuaHTOB ONBITA, HAOIIOACHHE 32 KAUECTBEHHBIMU PEAKIUSAMU, HAOIIOICHUE U3MECHEHUS
pPacTBOPUMOCTH JIUITUJIOB, 3aII0JIHEHHE Pa0OUeH TaOIUIIbI, HHTEPIIPETAIHsI HAOII0AaeMBbIX SIBICHUH,
(hopMyIIMpOBaHKE BEIBOJIOB

Tema 1.4,
CTpyKTypHO-
pyHxuuonanbHas
opraHu3zanus
KJIETOK

OcHoBHoOe coep:kaHne

SN

Teoperuveckoe o0yueHue:

S

Knerounas teopus (T. IIBann, M. Ilneiinen, P. Bupxos). OCHOBHBIC IMOJOKEHUS COBPEMEHHOMN KJICTOYHOM
TeopuH. THUINBI KIETOK: JSyKapuoTU4YecKas U MpokapuoTtuueckas. CpaBHUTEIbHAs XapaKTEPUCTUKA KIIETOK
JYKapuoOT (pacTUTEIBHOM, KUBOTHOM, TpuOHOI). CTpoeHHEe MPOKAPUOTHIECCKOW KiIeTKH. OCOOCHHOCTH CTPOCHHS
reTepoTpopHON U aBTOTPOHON MPOKAPUOTHUECKUX KJIeTOK. CTpoeHue IiazMaTH4eckoil MeMOpaHbl. TpaHcrnopt
BCIICCTB 4Yepe3 IUIa3MATHYSCKYI0 MEMOpaHy: IACCUBHBIM W aKTUBHBIA. DHIOIUTO3: MUHONMTO3, (Harommros.
Ox3o1mTo3. O60104YKa WK KieToyHas cteHka. CTpykTypa v pyHKIHMY KIETOYHOW CTEHKU pacTeHui, rpuOoB

N

[Mutomnasma. Lluro3omns. [lutockener. OqHoMeMOpaHHbIe OPraHOUIBI KIETKU: dHAOIIa3Matuyeckas cetb (DI1C),
anmapatr [ onmbIKu, JHM30COMBI, TIEPOKCHCOMBI, BaKyOJM pACTHTENBHBIX KieToK. CTpoeHne u (QyHKIUH
oJIHOMeMOpaHHBIX OpraHona0B kieTku. Kierounsrit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOHJIPUH, TIACTUABL: XJIOPOILIACThI, XPOMOILIACTHI, JIEMKOIIACThI, UX
cTpoeHue U GyHKIUU. SAepHBIi anmapar KJIeTKU, CTPOCHHE U (YHKIUH.

HememOpaHHbIe OpraHOWIBI KIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIA HEeHTp. OpraHouabl TBUKCHUS:
pecHUYKH U KTyTUKU. CTpoeHue U QYHKIIMU HEeMeMOPaHHbBIX OPraHOU0B KIETKU

JlabopaTropHble 3aHATHUS

JlaGopatopHasi pabota «CTpoeHHe KIeTKH (pacTeHHs, >KUBOTHbIE, TPHUObI) U KJIETOYHBbIE BKIIOUEHHs (Kpaxmall,
KapOTHHOU/IBI, XJIOPOTIIIACTHI, XPOMOTIIACTHI ))»

JlaGopatopHas pabota «IIpoHuiaeMmocTs MeMOpaHsb! (M1a3MOJIN3, IETIA3MOITU3)»

[TpuoOpereHue ompITa MPUMEHEHHS TEXHUKH MHKPOCKONHMPOBAHHWS TIPH BBITIOJHEHUH JA0OpAaTOPHBIX pPadoT.
[ToarotroBka MUKpOIIpenapaToB, HAOMIOJACHWE C TOMOUIbI0 MMKPOCKONA, BBIBICHUE Ppa3IMuuil Mexay
M3y4aeMbIMH 00BEKTaMH, HHTEPIpETanys HaOII01aeMbIX sIBICHHUH, (HOPMYIHPOBAHNE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpykTypHO-
(pyHxuuoHANBLHBIE
(axrTops!
HACJIeICTBEHHOCTH

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

CrpoeHre XpoMOocoM. XpOMOCOMHBIM Ha0Op KJIETOK, TOMOJIOTUYHbIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
rariouiHbil U naumtonaneid Habop. Hyknewmnoswie kucnotel. [JJHK m PHK. Ctpoenne HYKIEHMHOBBIX KHCIOT.
Hyxneorunsl. Kommnementapubsie asotuctble ocHoBaHus. I[IpaBuno Yapradda. Crpykrypa JIHK — nBoitnas
cnupanbs. Mecronaxoxaenue u ouonornueckue ¢pyukuun JJHK. JTHK-skcnepruza. Buast PHK. ®ynkuun PHK B
KJIETKE

IIpakTHYeckHe 3aHATHSA:

OK 01
OK 02
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Pemenue 3aay Ha onpeeieHre MoCaeA0BaTeIbHOCTH HYKJICOTHIOB

Tema 1.6. OcHOBHOe coJiep:KaHue 4
IIpoueccol Teoperuyeckoe o0yueHue:
MAaTPUYHOI'O Marpuunstii cuare3 JTHK — perumnkanus. [puanmner permkanun JTHK. Mexanmsm perumkanun  JJHK. | 2
CHHTEe3a Pemapanus JIHK (mopemnnexaruBHasi, moctperviekatuBHas). Peaknum MarpuyHoro cuHTe3a. [IpuHnmm
KOMIUIEMEHTApHOCTH B peakuusax wmarpudHoro cuHresa. JIHK u rensl. I'eHeTMYecKuMM KOX, €ro CBOWCTBA. OK 01
Tpanckpunuus — marpuunbiii cuate3 PHK. Tpancnsnus u e€ stanel. YcinoBus 6uocunre3a Oenka. CtpoeHue T- OK 02
PHK u xonupoBanue aMuHOKUCIOT. Postk pubocoM B OnocunTe3e Oenka
IIpakTnyeckne 3ausiTus:
Pemenue 3a1a4 Ha onpeaesieHue MOCIeI0BaTeIbHOCTH AaMUHOKUCIIOT B MOJIEKYJIe OelKa.
Pemenue 3asa4 Ha omnpejeneHUe MOCIEIOBATEIBHOCTH aMUHOKUCIOT B MOJIEKYNe Oellka B Cly4yae M3MEHEHMs
I10CJIEI0BATEIBbHOCTH HyKieoTn10B JIHK
Tema 1.7. OCHOBHOe co/iep;KaHue 4
HexkJerounsbie Teopernueckoe o0yueHue:
(opmbI KM3HM Bupycsl — HekieTouHble (OPMBI JKU3HH W OOnuratHeie mapa3uTbl. CTPOCHHE MPOCTBHIX U CIOXKHBIX BHPYCOB, | 2
perpoBupycoB, Oaktepuodaros. XKusnennsiii nukn JHK-conepxamux Bupycos, PHK-conepxamux Bupycos,
6akrepuodaros. BUY, rematut yenoseka. OK 02
bakrepun. O0mmas xapaktepuctuka. [lonstre mramm. Bupycel u 6akTepun: CX0ACTBA U pa3InyMsl OK 04
IIpakTHYecKue 3aHATHSA:
Bupycuble u OaktepuanbHble 3a0oieBaHus. OOIIMe NPUHIUNBI HCIOJB30BAaHMS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUSI AHTHOUOTUKOB.
[lpencraBiaeHne YCTHBIX COOOLIEHMH C Mpe3eHTAalMel, MOATOTOBIEHHBIX IO MEPEeYHI0 HCTOYHHKOB,
PEKOMEHI0BaHHBIX IPETNOIaBaTEIEM
Tema 1.8. OcHOBHOeE coJep:KaHue 4 OK 02
Oomen BemecTB 1 | Teopernueckoe odyueHue: 4
NpeBpalieHue AccUMUISIIIUS U JUCCUMMIISALINS — JIB€ CTOPOHBI MeTabon3Ma. Tunsl oOMeHa BelecTB: aBTOTPOQHBIN 1 2
JHEPrUM B KJIETKEe | reTepoTpodHbIi, a3p0oOHBINH U aHapOOHBIN. DHepreTnueckoe odbecrnedeHue kKieTku: npespamienne ATO B
00MeHHBIX nponeccax. @epMeHTaTUBHBIN XapakTep peakluid KJIETOYHOro MeTaboiu3mMa
[lepBuuHbIl CHUHTE3 OpraHWYEecKHX BellecTB B kieTke. [lmactmueckuit oOmeH. dotocuHTe3. XeMOCHHTE3. | 2
AHa’poOHBIN SHEpreTHUecKuil 00MeH. AHa’pOOHbBIE OpraHu3Mbl. bpokenue, aBTOTpo(HBIN U TeTepoTPOdHBIIN THIT
NUTaHUSA. AHa’pOOHbIE MMKpPOOPTaHM3Mbl KaK OOBEKTbl OWOTEXHOJOTHMH. OTambl JHEPreTUYECKOro OOMEHa.
I'ukonm3. bruoslornueckoe OKUCIEeHNe, WIKM KIETOYHOE JIbIXaHHE
Tema 1.9. OcHoBHOE coepKaHue 2 OK 02
Kusnennnbiii nuky | Teopernueckoe o0ydeHue: OK 04
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KJIeTKd. MuTo3. Knetounsii ik, ero nepuosl u perymsiuus. [lepuoast nuarepdassl ux ocodennoctu. Juddepennmanus kietku | 2
Meiio3 U apecT KJIeTOYHOoro nukia. Jlenenue kinetku — muto3. CTaauu MUTO3a U Ipoucxosaiue npoueccsl. Kapuokunes
U LWUTOKHHE3. buosornyeckoe 3HaueHue MHUTO3a. Melo3 — pelyKUMOHHOEe nencHue KieTkd. Craaum Mmeiosa.
Meiio3 — ocHOBa I0J0BOro pasmHokeHus. [loBeneHue xpomocom B menose. Kpoccunrosep. buosorundeckuit
CMBICI Meio3a. D dexTsl Meiio3a. Meiio3 B )KU3HEHHOM IUKJIE OPTaHU3MOB
Kountpoabnasn MonexkyJspHbII ypOBEHb OPraHU3aLUU KUBOTO OK 01
padora OK 02
OK 04
Paszgea 2. Ctpoenue u GyHKIIMU OPraHu3mMa
Tema 2.1. Conep:xanue 4
Crpoenne IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COJCP/KAHNE TEOPETHYECKOr0 00y4eHust
OpraHusMa OnHOKIIeTOUHbIC OpraHu3Mbl. KoloHHambHbIE OpraHu3Mbl. MHOTOKICTOYHBIC OPraHU3Mbl. B3auMOCBs3b yacteil | 2
MHOTOKJIE€TOYHOro opranusma. @Dynkuumsa. Opranbl M CHCTEMBI OpraHoB. Amnmaparel opraHoB. ['omeocrtas
OpraHu3Ma M €ro MOJJICPKAaHHE B MPOLECCE KU3HEACIATENbHOCTH. DYyHKUMOHAIbBHAS CHUCTEMA OpPraHoB. TkaHH OK 02
pacteHui. TkaHM )KMUBOTHBIX U 4esioBeka. Opranbl pacteHuil. Opranbl U CUCTEMbI OPraHOB KUBOTHBIX U YEJIOBEKA. OK 04
3HAueHUE OIOpPbI, ABWKEHUS, IUTAHMS, JbIXaHUSA, TPAHCIIOPTA BELIECTB, BBIACJICHUS, 3alUThHl. 3HAUYEHUE K 1.1
MIPOSIBICHUS PA3JPAKUMOCTU U PETYIISLINI [IK 2.1
OcHoBHOE coJep:KaHue NPAKTHYECKOI0 3AaHATHA K 2.2
Teopust KJIOHANBHO-CeNEeKTUBHOTO MMMyHHTeTa I1. Dpnuxa, .M. MeunukoBa. MH(pekunonnsie 3a001eBaHus U IK 3.2
snujemus. BaxHeliue snuaeMun B UCTOPUM YejoBedecTBa. BakiuHanus kak npoduiaakThka WHQEKIMOHHBIX
3a00JIeBaHUH.
[lpencraBiaeHne YCTHBIX COOOLIEHMH C Mpe3eHTAlMel, TMOATOTOBJIEHHBIX [0 MEPEeYHI0 HCTOYHHKOB,
PEKOMEHI0BaHHBIX IPETNOIaBaTEIEM
Tema 2.2. Conepxanue 2 OK 02
DopmMbI IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME TEOPETHYECKOro 00y4eHust K 1.1
Pa3MHOXKEHHSA dopMbl pa3MHOXKEHHS OpraHn3MoB. becrosnoe 1 nmonoBoe pa3MHOXKeHUE. Buibpl 6€cronaoro pa3MHOXKEHUS: 2 K 2.1
OPraHu3MoB IIPOCTOE JIeJIEHNE Ha/IBOE, IOYKOBaHKE, pa3MHOKEHUE CIIOPaMH, BET€TATUBHOE pa3MHOXKEHHE, (hparMeHTanus, K 2.2
KJIoHUpoBaHue. [1010Bo€ pa3MHOKEHHE. [IK 3.2
Tema 2.3. OCHOBHOE COIepP/KAHHE 2
OnTorenes Teopernueckoe o0yueHune: 2
KMBOTHBIX H ['amerorenes y »xuBOTHBIX. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX KieTok. OruiogorBopenue u | 1 OK 02
YyeJIoBeKa SMOpHOHAIPHOE pa3BUTHE >KUBOTHBIX. IlapreHorenes. OmOpuorenes (Ha mnpumepe JnaHieTrHuka). Craauu OK 04
sMOpuHoreHesa
Poct u pasButue xuBoTHbIX. [locTamOpuonanbHbll nepuoj. Ilpsmoe m Hempsimoe passutue. PasButue c |1
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MeTamopdo30M y OeCrno3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX. CTaguu MOCTIMOPHOHAIBHOIO DPAa3BUTHUS Y
JKUBOTHBIX U 4esioBeKa. Ilepnosipl oHTOreHe3a yenoBeka. buosornyeckoe crapeHue U cMepTh. I'epoHToI0rNs

Tema 2.4. OCHOBHOe co/Iep:KaHue 2
OnTorene3 Teopernueckoe odyueHune: OK 02
pacTeHuit I'ameTodut u ciopodut. PasmMHOKEHHE U pa3BUTHE BOAOPOCIIEi. Pa3MHOKEHHE M Pa3BUTHE CIIOPOBBIX pACTEHUH. | 2 OK 04
Pa3sMHOX€EHUE U pa3BUTHE CEMEHHBIX pacTeHul. Poct. [leproasl oHTOreHe3a pacTeHun
Tema 2.5. OCHOBHOe cO/Iep:KaHue 2
OcHoBHbIE Teopernueckoe o0yueHue:
TIOHSITHSI TEHETUKH | ['eHeTHKa KaK HayKa O HacJeICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE TEHETUYECKUE MOHATUS U 2 OK 02
cuMBOJbL. ['eH. I'enotun. @enotun. AsienbHble reHbl. AIbTepHATUBHBIC IPU3HAKU. JIOMUHAHTHBIN U
peneccuBHBIN pu3HaKU. ['omMo3urora u rerepo3urora. Yucras muaus. ['nOpuapl. OCHOBHBIC METO/IbI TCHETHKH:
TUOPUA0IOTHYECKHMA, TUTOJIOTHYECKHE, MOJICKYJISIPHO-TEHETHYECKHE
Tema 2.6. OcCHOBHOe co/Jiep:KaHue 4
3aKoHOMEpHOCTH Teopernueckoe o0yueHue: 2
HacJie10BaHHusA 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akonbl I'. Mennensa: Monorudpuanoe ckpeuuBanue. [IpaBuio OK 02
JOMHHHUPOBaHMs. 3aKOH eJMHO00pa3Hsi IepBOro MOKOJICHUS. 3aKOH paclleIUIeHus Mpu3HakoB. Lluronoruueckue OK 04
OCHOBBI MOHOTHOPHIHOTO CKpEIUBaHMs. | M10Te3a YMCTOTHI TaMeT. AHAIM3HUPYIOIIee CKPEIMBaHUE. K 1.1
JurubpunHoe ckpenirBaHie. 3aKOH HE3aBUCUMOTI'0 HaclleZoBaHUs pU3HaKoB. [lonmuruOpunnoe Haciae10BaHUE U K 2'1
€ro 3aKOHOMEPHOCTH K 2.2
IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COJAECPKAHUE TPAKTHYECKOT0 3aHATHSA: IIK 3.2
Pemenue 3a1ay Ha onpeenenrne BEpOATHOCTH BOSHUKHOBEHUSI HACJIE€ICTBEHHBIX IPU3HAKOB NP MOHO-, JH-,
MOMUTHOPUIHOM M aHATH3UPYIOLIEM CKPEUTUBAHUU, COCTABICHNE TEHOTUITMUECKUX CXEeM CKPEIIUBAHUS Y
YyeJloBeKa
Tema 2.7. OcHOBHOe co/Jiep:KaHue 4 OK 01
B3aumopeiicTBue Teopernueckoe oGydyenue: OK 02
reHOB I'enoTun kak menoctHas cucremMa. MHOKECTBEHHOE JieicTBHE reHOB. [neitoTponus. MHOXECTBEHHBIN allIeIU3M. 2
B3aumopeiicTBue amienbHbIx reHoB. KogomuHnpoBanue. BzauMoaeiicTBue HeamieabHbIX TEHOB.
Komniementapaocts. Onuctas. [lonumepus
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJICP/KAHME TPAKTHYECKOI0 3aHATHSA:
Pemenue 3amay Ha ompeneneHHe BEPOSTHOCTH BO3HUKHOBEHHS HACIEACTBEHHBIX MPHU3HAKOB MpPHU Pa3IUUHbBIX
TUTAX B3aMMOJICUCTBUS T€HOB Y UEJIOBEKA
Tema 2.8. OcCHOBHOe co/iep:KaHue 4 OK 01
Cueniensnoe Teopernueckoe o0yueHune: OK 02
HacJie0BaHHe Bakorbl T. Moprana. CIleluileHHOe HAaclieJOBAHHE T'CHOB, HApYIIEHHE CIEIUICHUs. XPOMOCOMHasi Teopusi | 2 K 1.1
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IK 2.1

NMPU3HAKOB HACJIEJICTBEHHOCTU. ['eHeTHueckoe KapTupoBaHHE XpoMocoM. Mcrmonap3oBaHUE KPOCCHMHTOBEpa Ui COCTaBICHUS
TEHETHYECKUX KapT XPOMOCOM K 2.2
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHSA: [IK 3.2
Pemienne 3amauy Ha ompezesieHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB MPHU CIEIIICHHOM
HACJICJOBAHHUH Y YeJIOBeKa

Tema 2.9. OcHOBHOE co/iepKaHue 4

I'enernka nmoJia Teopernueckoe o0yueHue:
XpPOMOCOMHBII MEXaHU3M OTpeieNIeHus 10J1a. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi 1 2
reTeporaMeTHbIN noj. ['eHeTnyeckasi CTpyKTypa MojoBbIX XpomocoM. HaciegoBanue npu3HakoB, CHEIIIICHHBIX € OK 01
110JIOM OK 02
IlpakTHyeckne 3aHATHSA:
Pemenue 3aa4 Ha onpezeneHne BEPOSTHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB, CIIETNIEHHBIX C
MI0JIOM, COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBaHUS

Tema 2.10. OcCHOBHOe co/Iep:KaHue 4

I'enernka Teopernueckoe odyueHue: 2

yeJioBeKa Kapuotun uyenoBeka. Meronbl  HM3ydeHUs TEHETHKH  4YelOBEKa: TIEHEalOTMYeCKUH,  OIU3HELOBBIMH,
[IUTOTCHETHYECKUN, OMOXUMHUYICCKUH, MOMYISIIIMOHHO-CTaTUCTHIEeCKuid. HacneacTBeHHbIe 3a00ICBaHMs YEIIOBEKA.
['eHHBIE M XpOMOCOMHBIE 0OJI€3HU YeloBeKa. bone3Hu ¢ HacieICTBEHHOW MpeApacroiiOKeHHOCThIO. 3HAYCHHE OK 01
MEJUIIMHCKON T€HETUKH B MPEOTBPAILICHUH U JICYCHUH TeHETUUECKNX 3a001€BaHU YEIOBEKa OK 02
IlpakTHYeckHe 3aHATHIA:
Pemenue 3amau Ha onpenieeHue BEPOSITHOCTH BO3HUKHOBEHHS! HACJIEICTBEHHBIX MPU3HAKOB, UCIOJb3YysS METOIbI
T€HETUKH YeJIOBEKa, COCTABIICHHE T€HOTHIMYECKUX CXeM CKpemniuBanus. [IpeacTaBieHne YCTHBIX COOOIIEHUN C
Mpe3eHTaIMel 0 HacJIeICTBEHHBIX 3a00JIEBaHUSX YEIOBEKa

Tema 2.11. OCHOBHOE co/Iep:KaHue 4

3akoHOMepHOCTH Teopernueckoe o0yueHue:

H3MEHYHBOCTH B3aumoselicTBre TeHOTHIIA U Cpejibl Tpu GopMupoBaHuK heHoTHa. M3MeHUYnBOCTh Mpu3HaKkoB. KauecTBeHHBIE U | 2
KOJIMYECTBEHHbBIE MPU3HAKU. BUIbl ”3MEHUNBOCTHU: HACIEACTBEHHAs U HEHACIEACTBEHHAS.
3aKOH rOMOJIOTMUECKUX PSAJIOB B HaciencTBeHHol usmeHunsocty (H.W. BaBuios). OK 01
Monudukarontas, uiu (EeHOTUIUYECKass U3MEHUYUBOCTh. Poib cpelbl B MOAU(DUKAIIMOHHOW M3MEHYHUBOCTH. OK 02
Hopwma peakuuu npusHaka. BapuannoHHbIN psifl U BapUallMOHHAs KpHBas. XapaKTepUCTHKAa MOAU(PUKAIMOHHON OK 04

U3MEHYUBOCTH
HacnenctBenHas, Uiy reHOTUNIMYECKasi MN3MEHYUBOCTh. KoMOMHATHBHAS H3MEHYUBOCTb.

MyranuonHass U3MEHYUBOCTb. BuAbl MyTanmii: F€HHbIE, XpPOMOCOMHBIE, T€HOMHbIE. [IpUYNMHBI BO3ZHUKHOBEHUS
MyTaIuin
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IlpakTnyeckmne 3aHsiTHA:

Pemenne 3aaa4 Ha OHNpCACJICHUC TUIIa MYTalluu IpH HOepeaadyc HACJICACTBCHHBLIX IPHU3HAKOB, COCTABJICHUC
TCHOTUIMIMYECCKHUX CXEM CKPECIIMBaHUA

Tema 2.12. OcHoBHOe coJepKaHue
Cesekuus Teopernueckoe o0yueHue:
OpPraHu3MoB Cenexuus Kak Hayka. MeTo/ibl celeKIMOHHOM paboThl. ['erepo3uc u ero npuunHbl. MICKyCcCTBEHHBINH 0TOOD: OK 01
MacCCOBBIN ¥ MHAWBUIYaJbHBIN. JTanbl KOMOMHAITMOHHON cenekiuu. CopT, mopo/a, mTaMMm OK 02
ANTOpUTMBI pElIeHHE 33]1a4 Ha OIpeIeIEHUE BO3MOKHOIO BO3SHUKHOBEHMSI HACJIEICTBEHHBIX IPU3HAKOB 110
CEJIEKIIMH, COCTABIICHUE TEHOTUIIMYECKUX CXEM CKPEIUBAHUS
KonTpoabHas Crpoenue u pyHKIUHN OpraHu3Ma OK 01
padora OK 02
OK 04
Pasznen 3. Teopusi 3BoIIOIIMHA
Tema 3.1. Uctopus | OcHOBHOe coiep:kaHHue
IBOJIIOLIMOHHOI 0 Teopernueckoe o0yueHue:
yueHust ITepBble sBOMOLMOHHBIE KOHLIENIMHU. [ pagyanucruueckas 3BoatronuonHas konuenuus JK.b. Jlamapka. J[Brwxkymune
cuitel sBomonnu. Kpearmonusm u tpanchopmusm. Cucrematnka K. Jlunnes u e€ 3Hauenue s GpopMupoBaHus OK 02
HUJIEN DBOJIOLUNA OK 04
[Ipennocbuiku BO3HUKHOBEHHMS JapBUHU3MAa. OBOMIONMS BHAOB B mpupone. bopbba 3a cyliecTBOBaHHUE.
EcrectBenHblii 0TOOp. JluBepreHuus npu3HakoB M BuAooOpa3oBaHue. OCHOBHBIE MOJOXKEHHUS CHHTETUYECKOM
teopuu 3BoJonnu (CTI). Ponb aBononmoHHoi# Teoprn B GOpMUPOBAHUM HAYYHOUM KapTUHBI MUpa
Tema 3.2. OcHoBHOE coaepKaHue
MuxpossoJonus TeopeTnueckoe odyueHue:
Mukpo3BONIONMSA U MAaKpOIBOJIIOLMSA KaK A3TaIlbl SBOJIIOIMOHHOIO Ipouecca. ['eHeTuuecKkne OCHOBBI HBOJIIOLIMH.
Myrtanuuy 1 KOMOMHAIMU KaK 3JIEMEHTapHbIN 3BONIIOIMOHHBIN MaTtepuai. [lonynsnus kak s1eMeHTapHas eAMHUIA
HBOJIIOLIHH. OK 02
JBuxymiue cuiibl (pakTophl) SBOMIONUH. MyTallMOHHBIA Mporecc 1 KOMOMHATUBHAS U3MEHYMBOCTh. Murparsi.
W3onsnus nonynsuuii: reorpadudeckas (IpocTpaHCTBEHHAs), OMooruuecKkas (pernpo yKTUBHAs).
EctectBeHHbIil 0TOOp — Hampapistommil GpakTop 3BoonuU. boppba 3a cyliecTBOBaHHE KaK MEXaHU3M JIEHCTBUS
€CTeCTBEHHOro 0TOOpa B MONyJsIMsX. Bua u ero kpurepuu (mpusHaku). BumooOpazoBaHue Kak pe3ysbTaT
MUKPO3BOIIOIUI
Tema 3.3. OcHoBHOE coepKaHue
MaxkposBosonns Teopernueckoe odyueHue: OK 02

Maxkpossomorus. @opmbl u ocHoBHble HampanieHuss MakposBomonuu (A.H. Cesepro). Ilytu noctikenus
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Ouoslormueckoro mporpecca: apomopdo3, HWAMOAMANTANMs, OOIMas aereHepamus. MeToabl HW3y4eHHs
MaKpOdIBOJIIOIMHU. 3aKoH 3apoisiieBoro cxojacrtBa (3axkon K. bapa). buorenernueckuit 3akon (3. I'ekkens, O.
Mirosnep). O6mre 3akOHOMEPHOCTH (ITpaBuIIa) SBOIOIHNH

Tema 3.4.
Bo3aukHoBenue n
pa3BUTHE KU3HU

OcHoBHOe coJepKaHue

Teoperuyeckoe o0yueHue:

['unore3pl M TEOpUM BO3HUKHOBEHHUS >KM3HM Ha 3eMJie: KpealMOHU3M, CaMOIPOU3BOJILHOE (CIIOHTAHHOE)

Ha 3emuie 3apoKJCHHE, CTAllMOHAPHOE COCTOsSIHUE, MaHcrnepMmus, 6uonod3. Hauyano opranuueckoil sBomtouuu. IlosiBienue
MEPBbIX KJIETOK. OBOJIONUA MeTaboiu3Ma. OBOJIONUS TEPBbIX KIETOK. [IpoKapuoTel H  3YKapUOTHI. OK 02
[TpouncxokaeHne MHOTOKJIETOUHBIX OpPraHN3MOB. BO3HUKHOBEHHE OCHOBHBIX L[APCTB 3yKAPHUOT. OK 04
OCHOBHBIE YEPTHI IBOJIOLIMU PACTUTENBHOIO MUpa. OCHOBHBIE YEPTHI IBOJIIOLIUY KUBOTHOTO MHUpa
IIpakTH4yeckue 3aHATHS:
[IpencraBieHne yCTHOTO COOOILIEHUS W JIEHThl BPEMEHU 110 OCHOBHBIM JTallaM BO3HUKHOBEHHUS W Pa3BUTHUS
KUBOTHOTO UM PACTUTEIbHOIO MHMpa, IOATOTOBJICHHBIX IO MEPEYHIO MCTOYHHKOB, PEKOMEHJIOBAHHBIX
npenoaaBaTeaemM

Tema 3.5. OcHoBHOE coJep:KaHue

IIpoucxoxnenne Teopernueckoe o0yueHue:

yeJioBeKa — AHTpoI0JIOTHS — HayKa O uenoBeke. CUCTEMATUYECKOE MOJI0KEeHUE yeaoBeka. CX0JICTBO YeI0BeKa C )KMBOTHBIMH.

aHTpoINoreHe3 OTnuuusi 4emoBeKa OT J>KUBOTHBIX. [IpsMoOXo)kleHHME M KOMILUIEKC CBSI3aHHBIX C HHUM TpHU3HAKoB. Paspurtue
TOJIOBHOI'O MO3ra M BTOpPOM CUTHaJIbHON cucTeMbl. COOTHOIIEHHE OMONIOIMYECKUX U COLMAJIbHBIX (PAKTOPOB B
AHTPOIIOTEHE3E
OcHoOBHBIE CTaIUN aHTponoreHes3a. J[puonureku — Npeku YyeloBeKa U 4eloBeKooOpasHbIx 00e3bsiH. [IpoToantpon
— IPEJIIECTBEHHUK UeI0BeKa. ApXaHTpOIl — IpeBHENNi yenoBek. [laneoantpon — npesHuit yenosek. HeoanTpon
— 4eJIOBEK COBPEMEHHOTO THIIA. DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA. OK 02
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACHl: €BPONICOUAHAs (eBpa3uiickas), Herpo-aBCcTpalonIHas OK 04
(3KBaTOpHalIbHAsA), MOHTOJIOUIHAS (a3UMaTCKO-aMepUKaHcKas). BpeMs 1 MecTo BO3HUKHOBEHUS YEJIOBEYECKUX pac.
EMHCTBO 4€I0BEUECKUX pac
IIpakTHYecKkue 3aHATHSA:
Bpems u myTH paccenenus dyenoBeka o miaHere. [lpucnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBUAM CPEbI.
Bnusiaue reorpadudeckoii cpeapl Ha MOPQOJIOTHIO U (U3UOTIOTHUIO YeTTOBEKA
3amyTa JIEHT BpEeMEHH U MEHTAJIBHBIX KapT B (popMaTe YCTHOTO COOOIIEHHS, MOTOTOBICHHBIX 110 MEPEUHIO
HCTOYHUKOB, PEKOMEHJ0BAaHHBIX PENoAaBaTeIeM

KonTpouabnas

paGora TeopeTnueckne acIEKThl SBOJIIOLMH KU3HU Ha 3eMIle

Pasznea 4. Dxosorus
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Tema 4.1.
IKOJOrn4YecKue

OCHOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me:

(daxTopel M cpeanl | Cpenbl OOMTAaHHS OPraHW3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAS, IOYBCHHAs, BHYTPHOpraHu3MeHHas. DHU3UKO- OK 01
JKM3HU XUMHUYECKHE OCOOCHHOCTHU Cpefl 00uTaHus opranu3mMoB. [Iprucnoco0aeHns Opranu3MoB K )KHU3HH B Pa3HbIX cpeiax. OK 07
[Tonsitue sxonoruueckoro gakropa. Kinaccudukamnus sxonorndeckux axropos. [Ipasuino munumyma 0. JIubuxa.
3axon TonepantHocTH B. lllendopna
Tema 4.2. OCHOBHOe co/Iep:KaHue
Honynsuus, Teopernueckoe odyueHune:
cooduecTBa, OKojoruyeckas XapakTEepUCTUKAa BMJAa U HOMNYJALMHU. OKOJOTMYECKas HHUIIA BUAA. OKOJOTMUYECKHE
IKOCHCTEMbI xapaktepucTuku nomyisuuud. CoolmiectBa U 3kocucTeMbl. buorienos u ero crpykrypa (B.H. Cykaue). Csizu
MEXIy OpraHu3mMamu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLIEHTbI, KOHCYMEHTHI,
peayteHTsl. KpyroBopoT BeIecTB ¥ MOTOK SHEPTUH B 3KocucTeMe. Tpodruueckne ypoBHH. OK 01
AHTpPOIIOT€HHBIE 3KOCUCTEMBL. ATpO3KOCHCTEMbI. OTINYHS arpOIKOCUCTEM OT OMOTEOIIEHO30B. Y POOIKOCHCTEMBI. OK 02
OCHOBHbBIE KOMIIOHEHTBI YPOOIKOCUCTEM OK 07
IIpakTHYecKue 3aHATHS:
Tpoduyeckue nenu u ceru. OCHOBHBIE MOKAa3aTeNM AIKOCHCTEMBbI. bruomacca u MpOIyKIus. DKOJIOTUYECKUE
NUpPaMU/JIbl Yucell, buomaccsl ¥ 3Hepruu. [IpaBuiio nupamMuabl SHEPrUU.
Perennie mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJ]aHH [0 MEPEHOCY BEIIEeCTBAa U YHEPTHH B SKOCUCTEMAX C
COCTaBJIEHUE TPOUIECKHX IIETIeH U MUpaMul OMOMAcChl U YHEPTUU
Tema 4.3. OcHOBHOE coJep:KaHue
buocdepa - Teopernueckoe o0yueHnue:
rjodajabHast buocdepa — xuBas obonouka 3emnu. Pa3Butue mpencraBienuii o Ouocdepe B Tpymax B.U. Bepuaackoro.
IKOJIOrHYECKasn O6nactu 6uocdeps! u e€ coctan. JKuBoe BeriecTBo 6rocheps! u ero GyHKIIUN OK 01
cucTemMa 3aKOHOMEPHOCTH CyliecTBOBaHMs 6rocdepbl. OcobeHHOCTH 6uocheph! Kak I100aIbHOM SKOCUCTEMBI. OK 02
Jlunamuueckoe paBHoBecue B Ouocdepe. PuTmMudHOCTh siBieHuil B Ouocdepe. KpyroBopoTs! BemecTs u OK 07
OMOreoXMMHYECKUE IUKIIBL. [ 100aIbHbIe SKOIOTHYeCKHEe MPO0IeMbl COBPEMEHHOCTH U IYTH UX PELICHHS
IIpakTHYecKue 3aHATHSA:
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/1a4 HA ONPEICIICHUE IUIOMAAN HACAKACHNUN AJI CHY)KEHUS
KOHIIEHTPAIlMU YTIIEKHCIIOro raza B aTMoc(epe CBOEro pernoHa npo>KkUBaHUsI
Tema 4.4. OcHOBHOE co/iep:KaHue OK 01
Biausinue Teopernueckoe o0yueHune: OK 02
AHTPONOTeHHBIX AHTpOTIOTeHHBIE BO3JEHCTBUS Ha Onocdepy. 3arps3HEHUs] KaK BUJ aHTPOIOTCHHOT'O BO3JICHCTBUS (Xumuueckoe, OK 04
(paxTopos Ha @uzuueckoe, Ouonocuueckoe, OmMxoo0bl NPoOU3BOOCMEa U nompebaeHusr). AHTPOIOTeHHbIE BO3JEHCTBUA Ha OK 07
ouocdepy atMocepy. BosaeiictBus Ha runpochepy (3acpsasHenus u ux ucmouHuxu, ucmowjeHusi 600). BoznencTBus Ha IK 1.1
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mutocdepy (Oeepadayus nouswl, 6o3delicmsue Ha 2OpHble NOpodd, Heopa). AHTPOIOTEHHBIE BO3ACHCTBUS Ha IK 2.1
OMOTHYECKUE COOOIIECTBA (1eca u pacmumenbHble COOOUWECMEd, HCUBOMHBLI MUP) [IK 2.2
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHSA: [IK 3.2
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUi 110 COXPAHEHHIO IPUPOJIHBIX PECYPCOB CBOEIO
peruoHa npoxxuBanus. [IpakTHKO-OpHUEHTHPOBAHHOE pacueTHOE 3aJjaHKie pacueTa BOJONOTPeOIeHNs HACEIEHHOTO
MYHKTA.
Tema 4.5. Bausinue | OCHOBHOe co/lep:KaHue 6
COLMAIBHO- Teopernueckoe odyueHune: 2
IKOJOIrHI€CKHUX 3710poBbe U €ro cocTapiromue. OakTopspl, NOJOKUTEIBHO U OTPULIATEIBHO BIMSIIOIIME HA OPIaHU3M YEJIOBEKA. 1
(¢haxkTopos Ha Bpennbie npuBbIUKK: TOCIEACTBHS U podiakTuka. [Ipobiiema TeXHOTeHHBIX BO3CHCTBUI HA 310POBbE
30POBbE YeJ0BEKA | yenoBeKa (3JEKTPOMArHUTHBIE MMOJIs, OBITOBAst XUMUS, U30BITOUHBIC IIyMbI, paAHalys U T.11.). AJanranus
OpraHu3Ma 4YesoBeKa K (pakTopaM OKPYKaIOIIel Cpepl. 3alluTHBIE MEXaHU3MbI OpraHU3Ma YeJI0BeKa. 310POBbE U
paboTOCIIOCOOHOCTD.
[Tpunumne! popMupoBaHus 310poBbecOeperaromiero nopeaeHus. @uzndeckas akTHUBHOCTD U 310pOBbe. [ pymmbl 1 OK 02
310poBbs. OCHOBBI 3aKallMBaHUsA. bUOXMMUYECKUE aclIeKThl palluOHAIbHOTO nuTanus. [lpaBuna 6e3onacHoro OK 04
MCIOJIb30BaHUsl OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB OK 07
IIpakTHYeckHe 3aHATHA: K 1.1
OrnpezesieHre CyTOYHOIO paliioHa MUTaHus 2 [IK 2.1
Co31anne HHIMBUAYAIbHON NaMATKH IO OPTaHU3aIlMH PAIlMOHATBHON (H3NYECKOM aKTUBHOCTH 2 K 2.2
ITpodeccnoHATLHO-OPHEHTHPOBAHHOE COIEP/KAHNE JIAGOPATOPHOTO 3aAHATHSI IK 3.2
JlabopaTopHast pabota «YMCTBEHHas1 pab0OTOCIIOCOOHOCThHY
OBnajeHre MeToJaMM ONpeeNeHHs TOoKa3aTeslell yMCTBEHHOH paboTOCIIOCOOHOCTH, OOBSICHEHHE MOIYYEHHBIX
pe3ynbTatoB M (OpPMYJIUPOBAHUE BBIBOJOB (MHMCbMEHHO) C HCIIOJIb30BAHWEM HAYYHBIX IOHSATUH, TEOpUH H
3aKOHOB. B KauecTBe TpPUITEPOB CHMXKAIOIIUX PabOTOCHOCOOHOCTh HCIOJIB30BaTh YCIOBUS OCYILECTBIICHUS
pohecCHOHANILHOM e TeIbHOCTH: IITyM, TeMIepaTypa, pu3ndeckas Harpys3Ka u T.1.
KonTpoabnas TeopeTrnueckre aclieKThl SKOJIOTHH
pabora
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHMe MPUKJIAJIHOT0 MOLYJIsl)
Pazaea S. buosiorusi B sKu3HH
Tema 5.1. Conep:xanue 4 OK 01
buorexnonorun B | Teopernueckoe o0y4yeHue: OK 02
KM3HH KaK10r0 buoTtexHonorus kak Hayka U mpou3BoACTBO. OCHOBHbIE HANPaBICHHSI COBPEMEHHON OMOTEXHOIOTHH. MeTo b1 2 OK 04
6unoTexHoIoruu. OOBEKTH OMOTEXHOIOTUU. DTUKA OMOTEXHOJOTHUECKUX U T€HETUYECKUX SKCIIEPUMEHTOB. IK 1.1
[paBuia moucka v aHaIM3a OMOIKOJIOTHUECKON HHPOPMAIMH M3 Pa3INYHBIX HCTOYHUKOB (HayJdHas M y4eOHO- IK 2.1
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Hay4JHas JIUTepaTypa, CpeICTBa MacCOBOM nH(popMalnuu, cetb IHTepHET U 1pyrue) K 2.2

IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COJIeP:KAHNE NPAKTHYECKOI0 3aHATHSA: K 3.2

Kelicpl Ha aHaIM3 HHPOPMALIMU O HAYYHBIX JTOCTHKEHUAX B 00JACTU T€HETUYECKUX TEXHOJIOIUH, KIETOYHON

WH)KEHEPUH, NMUIIEBBIX OMOTEXHOIOIUH. 3aIunTa Keiica: mpeiCTaBIeHUE pe3yabTaToOB PEIIeHUs KEHCOB

(BBICTYIUZICHUE C TIPE3CHTAIMEH )
Tema 5.2.1. Copnepxanue 4 OK 01
Buorexnosoruu B | [lpakTHYecKkue 3aHATHS: OK 02
MeAMIHHE H Pa3Butue 6MoTEXHOJIOTUHM B 001aCTH MEAULIMHBI U (hapMallMy U IPUMEHEHUE UX B XKU3HU YeJIOBEKa, TOMCK U 2 OK 04
(dapmanuun aHaM3 HHGOPMAIMK U3 Pa3IMIHBIX HCTOYHUKOB (Hay4Has M y4eOHO-HAyYHAs IUTEPaTypa, CPEACTBA MACCOBOM 1K 1.1

urdopmarmu, cetb IHTEpHET U ApyTHE) IK 2.1

Kelicbl Ha aHaJIM3 HHGOPMALIMU O Pa3BUTUU OMOTEXHOJIOTUH B MEeAMIIMHE U (hapMaluu (110 rpymam) IK 2.2

3amura keiica: [IpencTaBieHue pe3ynbTaToB pellieHHs KeHCOoB (BBICTYIUIEHHE C ITPEe3eHTaUei ) 2 1K 3.2

OcHoBHoOe coJep:kaHue

Pa3gen 6. Buoskosiornueckue uccjaeI0BaHuA OK 01
Tema 6.1. OcHoBHOe coJepKaHue 2 OK 02
OcnoBHbIe MeTOABI | TeopeTnueckoe oGyueHue: OK 04
OuodKoorHuecKuXx | Hayumsiit Meto. MeTobl OMOIKOIOTHUECKUX UCCIICIOBAHMA: TTOJICBbIC, TA00PATOPHBIC, SKCIIEPUMCHTAIIBHBIC. 2 OK 07
uccae10BaHMii MOHUTOPHHT OKPYKAOLIEH cpeJibl: TOKaIbHbIN, PETHOHAIBHBIN U II100aIbHBIN

MeTozpl moncka, aHajim3a 1 00paboTKi HH(OPMAIMH O TPOEKTE B PA3IMYHBIX UCTOUHUKAX

JlabopaTropHble 3aHATHUS

[TocTanoBKa 1€y, 3aja4, BBIABU)KEHHE TUIIOTE3bl, IPOBEIEHNE HKCIEPUMEHTA 10 ONPEACICHUIO ONTUMAIIbHBIX

YCIOBUM Ui pocTa U (PU3MOJIOTMYECKON AaKTUBHOCTU JIPOMOKEBBIX KJIETOK. BbIfBIIEeHHME 3aKOHOMEPHOCTEH,

(dbopMynupoBaHUE BHIBOJIOB M TPOTHO30B.

JlaBoparopHble pabOThI Ha BEIOOP IO MUHU TPYIIIIAM:

1. Biusinue temnepaTypbl Ha pocTa U (U3HOIOIMYECKYI0 aKTUBHOCTD JIPOXIKEBBIX KIETOK

2. BiusiHue yrieBoJI0B Ha pocTa B (PU3HONIOTHIECKYIO aKTHBHOCTD JIPOXKIKEBBIX KIIETOK

3. CoueraHHOE BIMSHHE TEMIIEPAaTyphl M YIJIEBOJOB Ha POCTa M (PU3HOJIOTHYECKYI0 AKTUBHOCTH JPOXIKEBBIX

KJIETOK
Tema 6.2. OcHOBHOe coJiep:KaHue 10 OK 01
buosxonoruyeckn | [lpakTuueckoe 3aHsITHE OK 02
# DKCIIEPUMEHT O630p TeM yuyeOHO-MCCIIEOBATEIbCKUX TPOEKTOB. BbIOOp  yueOHO-MCCNEI0BAaTEIbCKOTO IPOEKTa U3 815 8‘71

MMPEATOKCHHBIX. (DOpMI/IpOBaHI/Ie KOMaH/JbI ITPOCKTA. AHFOpI/ITM BBIITOJTHCHHSA ITPOCKTA.
Kaxxgas rpynmna BeIOMpaeT OJMH U3 BAPUAHTOB YUE€OHO-UCCIIEIOBATENILCKUX TIPOEKTOB:
1. Onenka xagecTBa aTMOCGHEpPHOTO BO3TyXa
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2. O11eHKa KauyecTBa MOYB METOI0M (PUTOTECTUPOBAHUS

3. Onenka KauecTBa BOJ IOBEPXHOCTHBIX BOJIOEMOB IO OPTraHOJENTHYCCKUM U (PU3HKO-XUMUIECKIM CBOHWCTBAM

4. Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIITUX pACTEHUN

5. Briusinne coneBoro 3arpsi3HeHHs Ha pOCT U Pa3BUTHE CEMSH BBICIIUX PACTEHUN

Ilepswiit oman vinonHenus npoekma:

OO0ocHOBaHWE aKTYaJIbHOCTH BBIOpPAHHOW TeMbl. BBIsSBICHHE TPOOJIEMBl HCCICIOBAaHUS, (OPMYITHUPOBAHUE
runore3sl. Boibop MeronoB wuccienoBaHusi. Boibop Touek otOopa mpoO Ha TEPPUTOPHUH HUCCIIECTOBAHMSL.
[TocranoBka meneil u 3amad wccnepoBanus. OmnpeneneHue GOpPMBI TPEICTABICHUS PE3YIbTATOB HCCIEIOBAHUS.
OmnpeJeneHne TanoB U COCTAaBJICHHE MJIaHa UCCIIeI0BaHuUs

JlaboparopHble 3aHATHS 6
Bmopou sman evinonnenus npoexma: TOATOTOBKAa HEOOXOJMMOM MOCYAbl U MaTepuana Ais SKCIEPUMEHTa,
NPOBEICHUE SKCIIEPUMEHTA, TIEPUOJMUECKasl MPOBEPKA TEUCHHUsI IKCIEPUMEHTa/ cOOp Marepuana B BBIOpaHHBIX
TOYKax 0TOOpa mpod
Tpemuu >man 6vlnoaHeHUs: npoekma: TONY4YEHHE IEPBUYHBIX HKCIEPUMEHTANIbHBIX JAHHBIX, IPOBEIECHUE
CTaTHUCTUYECKON 00pabOTKH MONTYYSHHBIX JTaHHBIX
Yemeepmulii 3man GulNOIHEHUs. NpOeKma: BBIABICHHE 3aKOHOMEPHOCTEH, (OpPMYIHpPOBAHHWE BBHIBOAOB U
IIPOTHO30B, OIIEHKA KaueCTBa UCCIEAYEeMOro 00bEeKTa M0 pe3yabTaTaM OMOIKOJIOTHYECKOT0 aHAIN3a
IlpakTn4yeckue 3aHATHSA
3ammura npoekra [IpencraBieHue pe3ynbTaToB BHIIOJHEHUS y4EOHO-UCCIIE0OBATEIbCKUX IIPOEKTOB (BBICTYIIEHUE 2
C Tpe3eHTaIuen)
KoHcynpTanum x sk3aMeHy
IIpome:xxyTouHasi arTecTanus (3K3aMeH)
Bcero: 144
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCIHUIIVIMHDBI O/.13 BUOJIOTI' A1

3.1. g peanu3aumM NPOrpaMmbl JUCHMIUIMHBI TPEXyCMOTPEHbI CieaAyloluue
cnequaIbHble MOMeEIeHHs
Kabuner «buonoeuu», OCHaICHHBIH 000pynoBaHHEM: MeOeib, JOCKA, MeJl, HaIJISIHbIE TIOCOOUS
(KOMIUTEKTBI Y4eOHBIX TaOJUI, IJIAKATOB), TEXHUYECKUMH CPEJICTBAMH OOYyYEHUS: KOMIIBIOTEp C
YCTPONCTBAMU BOCIIPOU3BEICHUS 3BYKA, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, yKa3Ka-
IIpE3EHTEp AJIs IPE3CHTALMI.
JlaGoparopusi, OcCHalleHHas OO0OpyIOBaHHEM JUIsi TPOBEACHUS 3aHATHI: MHUKPOCKOIIBI,
CeKyHIOMEp, TOHOMETP, JabopaTopHas nocyaa (IpoOUpKH, MOJICTABKH Ui TPOOUPOK, MUHIICTHI,
MECOK, CTYNKHA C IECTHKaMH, IPEIMETHBIE M IIOKPOBHBIC CTEKJa, CTCKJISIHHBIC ITaJ0YKH,
MpemapoBalibHbIe WTJbI, (UIbTpoBanbHas Oymara (canderku), CTakaHbl) THUIEPTOHUYCCKHIA
pacTtBop xJiopuaa Hatpusi, 3%-HbIil pacTBOp MEpPOKCHIAa BOAOPOJa, pacTBOp Hojaa B HOAMCTOM
KaJIMH, TIULEPHH, KIYOHH KapTodels, JTUCT 3JI0NEH KaHAJICKOW, IO pSAOMHBI OOBIKHOBEHHOM
(psiOMHBI WM TOMATA), JIYK PEYaThlid, pa3BEICHHBIE B BOJC IPOXIKH).

3.2. UndopmannonHoe odecnevyenne peaju3anum NporpaMmMmbl
1. Jna peanuzaunuu mnporpamMmbl OMOIMOTEUHBbIN (QOHJI 00pa30BaTEIbHON OpPraHU3allUU UMEET
IeJyaTHble  W/MIM  JIEKTPOHHBbIE  OoOpa3oBaTeibHble U MH()OPMAIMOHHBIE  PECYpCHI,
PEKOMEHIOBAaHHBIE ISl MCIIOJIb30BaHUS B 0Opa30BaTENbHOM IpOIEcCce, HEe CTapiie ISTH JET C
MOMEHTA U3JIaHHsL.

buonorus: 10-i kmacc: 6a30Bbiii ypoBeHb yueOnuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
Py6uoB u ap.; nox pexn. B.B. [laceunuka. — Mocksa: [Ipocsemenue, 2023.
buonorus: 11-if kmacc: 6a30Bbiii ypoBeHb yueOnuk / B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
Py6uoB u ap.; nox pen. B.B. [laceunnka. — Mocksa: [Ipocsemenue, 2023.

2. PexoMeHayeMble TE€UYaTHBIE HM3JaHUS MO pealn3alii 00IIeo0pa30BaTeNbHON TUCIIUILIHHEI
IIPEJCTABICHBI B METOJMUECKUX PEKOMEHAALUAX 10 OPraHu3alul 00ydeHusl.
OcHoOBHbBIC IeYaTHBIC U3JAHUSA

1. buonorus. 10-11 knacc (yriayOieHHBIN ypOBEHB): y4eOHUK Ul CpeJHero ooiiero oopa3zoBaHus
/ B. H. dperun [u np.]; mox obmieit pemakmweir B. H. fAperuaa. — 2-e u3n. — Mocksa:
W3narensctBo FOpaiit, 2022.

2. Oo6yxoB, JI. K. buonorus: KJIeTKM # TKaHU: Yy4dyeOHOEe TmoOcoOue [yIsi CpEeaHero
npodeccnonamsHoro oopazosanus / [I. K. O0yxos, B. H. KupuienkoBa. — 3-¢ usn., nmepepad. u
non. — Mocksa: M3garensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHMK M NPaKTUKYyM Ul cpefHero mpodeccuoHaabHoro obpasosanus / B. H.
SApeirus [u gp.]; nox penakuueit B. H. Speiruna. — 2-e uza. — MockBa: U3parensctBo FOpaiir,
2022. — 378 c.

DJIEeKTPOHHbIE U3IaHUS

1. Buonorus. 10-11 knacce (yrimyOsieHHBIN YPOBEHB): YYEOHUK JIJIsl CPEAHETo 00111ero oopa3oBaHus

/ B. H. dperun [u np.]; mox oOmedt pemakmuern B. H. fApeirmaa. — 2-e mw3n. — Mocksa:
NznarensctBo FOpaiit, 2022. — 357 c. — (Hapoanoe npocBenienue). — ISBN 978-5-534-15630-
0. — Teker: osnextponHbii // OOpazoBatenbHast miardgopma FOpait [caiit]. — URL:

https://urait.ru/bcode/509241

2. O6yxos, JI. K. buonorus: kIeTkn W TKaHU: ydeOHOe TMOcCOOMEe s CpeIHEero
npodeccuonansuoro oopazosanus / [I. K. O6yxos, B. H. Kupunenkosa. — 3-e uzn., nepepabd. u
non. — Mocksa: M3natensctBo HOpaiit, 2022. — 358 c. — (Ilpodeccuonansroe oOpazoBaHue).

26


https://urait.ru/bcode/509241

— ISBN 978-5-534-07499-4. — Texkcr: anektponnbiid // ObOpa3zoBarensHas 1argopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/494034
3. buonorus: y4eOHUK M TIPAKTUKYM JUIsI CpeAHEro mnpodeccruoHaabHoro odpaszoBanus / B. H.
SApeirus [u gp.]; nox penakuueit B. H. Speiruna. — 2-e u3n. — Mocksa: M3marensctBo FOpaiir,
2022. — 378 c. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-09603-3. — TexcT:
AJICKTPOHHBIN /l OO6pazoBaTenpHas maTdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/489661

JlonoTHUTeIbHbIE UCTOYHUKH
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIMEOBPA3OBATEJIbHOU JUCHUIIVIMHDBI O/1.13 BUOJIOT'UA

KoHTposib ¥ oOHeHKa pe3ylbTaToB

OCBOCHU O6H.ICO6p&30BaTeJ'IBHOﬁ JUCHUITIIMHBI

PacKphIBAIOTCS Yepe3 TUCIHUILIMHAPHBIE PE3YNIbTaThl, HalpaBiIeHHbIe HAa (OPMHUPOBAHKE OOIINX U
npo¢ecCHOHATIbHBIX KOMIIETEHIUH 110 pa3/ienaM U TeMaM CO/Ep)KaHus yueOHOro MaTepuaa.

Oo0masn Paznen/Tema T oeHOYHBIX MePONPUATHH
KOMIIeTeH
nus
Paszgea 1. Kinerka — cTpyKTYpHO- KonTpoabHasi padora “MoJiekyJISAPHbIH YPOBEHb
(GYHKIIMOHAJIbHAS €IMHULA KUBOTO OpraHu3anyu ;KUBOro”
OK 02 Tema Nel.1.buosorusa xak 3anonHeHne TabIUIBI C OIIMCAHUEM METOJIOB
HayKa MUKPOCKOIIUPOBAHHUS C UX IOCTOMHCTBAMU U
HEJ0CTaTKaMH.
3anonHenue Tabauiel «Bkiaa yueHbIX B pa3BUTHE
OnoIorumn»
OK 02 Tema Nel.2.00mas 3anojHeHue CPAaBHUTEIBLHONU TaOJIUIBI CXOJCTBA U
XapaKTePUCTHKA KU3HU pa3anyuuii )KUBOTO U HE KUBOTO
OK 01 Tema Nel.3.buonorndeckn |@poHTAIBHBIN OMPOC
OK 02 BAJKHBIE XUMUYECKUE [loaroroBka yCTHBIX COOOIIEHUH ¢ Ipe3eHTaLUEN
OK 04 COCIMHEHUS BrinonHeHue u 3amuTa J1abopaTopHbIX padoT:
«Onpenenenue ButamMuHa C B IPOIyKTaxX MUTaAHUS,
«"uapodunbHO-THAPOGOOHBIC CBONCTBA JTUITUIOBY
OK 01 Tema Nel.4.CtpykTypHo- OnenuBaemasi AUCKYCCHS TIO BOIIPOCAM JICKIIUH
OK 02 (byHKIIMOHATTbHAS Pa3paboTka MEHTAJIbHON KapThl MO KJIaCCH(PUKALINH
OK 04 OpraHu3alys KIETOK KJIETOK M UX CTPOCHHUIO Ha IIPO- U 3YKApUOTHYECKUX U
IO IAPCTBaM B MHHH T'pyIINax
Brinonnenue u 3amuTa J1abopaTopHbIX padoT:
«CTpoeHue KJIeTKH (pacTeHus, ’KUBOTHBIE, IPUOBI) U
KJIETOYHBIE BKJIFOUEHUS (KpaxMall, KapOTUHOMIbI,
XJIOPOIIIIACThI, XPOMOIIIIACTHI)»,
«IIponutiaeMocTs MeMOpaHsbI (TIJ1a3MOIH3,
JIETIIIa3MOJIH3 )»
OK 01 Tema Nel.5. OpOHTAIBHBIN ONIPOC
OK 02 CTpyKTypHO- Pa3zpaboTtka rioccapus
(byHKLINOHATIBHbBIE Pemenue 3ana4 Ha onpeesieHNE IOCIEN0BATEIBHOCTH
bakTopsI HYKJIEOTH]IOB
HaCJIECTBEHHOCTU
OK 01 Tema Nel.6. OpoHTaTBHBIN OMPOC
OK 02 IIpoueccsl MaTpUYHOTO Tect «IIponeccel MATPUYHOTO CUHTE3A»
CUHTE3a Pemenue 3a1a4 Ha onpezesieHue Nociae10BaTeIbHOCTH
aMHHOKHUCIIOT B MOJIEKyJie Oenka
Pemenue 3a1a4 Ha onpeziesieHue N0CcIe10BaTeIbHOCTH
AMHHOKHUCIIOT B MOJIEKYJIe Oesika B Cilydae U3MEHEHUs
nociaeaoBaTeabHOCTH HykieoTuaoB JJHK
OK 02 Tema Nel.7. OpoHTATBHBIA OIIPOC
OK 04 Hexknerounsie ¢popmbl [ToaroToBka ycTHBIX COOOIIEHHI ¢ Mpe3eHTanuei
KU3HU (BupycHble U OakTepuanbHble 3a0oneBanus. O0mue
IIPUHLIMIIBI UCTIOIb30BaHMs JIEKAPCTBEHHBIX BELLIECTB.
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Oco0eHHOCTH TPUMEHEHUSI aHTHOUOTHUKOB)

OK 02 Tema Nel.8. @pOHTaIBHBIN OIIPOC
OOMeH BelecTB U 3aro0JIHeHHE CPaBHUTENBLHON TaOIUIbl XapaKTEPUCTUK
IIPEBpALEHUE SHEPTUU B TUIIOB OOMEHA BELLECTB
KJIETKE

OK 02 Tema Nel.9. OOcyxIeHne 10 BOIPOCaM JICKIIUH

OK 04 Kuznennblil nuki kiaetku. | PazpaOoTka JIeHThl BpEMEHM KU3HEHHOTO UK

MuTto3. Meiio3

Pa3nea 2. Ctpoenue u GyHKINH

KonTpoubnas padora ”Ctpoenue u pynkuuun

OpraHusMa opranusma”
OK 02 Tema Ne2.1. Ctpoenue OueHuBaemas JUCKyCcCus
OK 04 opranusma Pa3paboTka MeHTaIbHOM KapThl TKAHEH, OpraHoB U
I[K 1.1 CHCTEM OPTraHOB OPTraHU3MOB (PaCTEHUs, KUBOTHBIC,
K 2.1 YeJIOBEK) C KPATKOW XapaKTePUCTUKON UX (PYHKITUIA
11K 2.2 [ToaroToBKa M NMpeACTaBICHUE YCTHBIX COOOIIEHUM €
[IK 3.2 npe3eHTauen (MMMYHUTET, HHPEKITHOHHBIC
3a00JieBaHusl, JMHUIEMUH, BAKIIMHAIMS )
OK 02 Tema Ne2.2. ®opmbl @pOHTAIBHBIN OITPOC
K 1.1 Pa3MHOXKEHHUS OPTaHU3MOB | 3alOJHEHHE TaOIUIIbI C KPATKON XapaKTEPUCTUKOHN U
K 2.1 npuMepaMu GOpM pasMHOKEHHUST OPTaHU3MOB
K 2.2
[IK 3.2
OK 02 Tema Ne2.3. PazpaboTka JeHThI BpEMEHHU C XapaKTEPUCTHKON ITAIOB
OK 04 OHTOreHes )KMBOTHBIX U OHTOTI€HE3a OTAEIBHON IPYIIION )KUBOTHBIX U YEJIOBEKA
4eJioBeKa 10 MUKpPOTpyIIIamM
Tect/onpoc
OK 02 Tema Ne2 4. CocraBiieHne )KM3HEHHBIX LIMKJIOB PACTEHUH 1O
OK 04 OHTOreHe3 pacTeHuit otnenaM (MOXOBHUIHBIE, XBOIIEBUIHBIC,
MalOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHbIE)
OK 02 Tema Ne2.5. Pazpabotka rioccapus
OcHoOBHbIE TOHATHS Tect
TE€HETUKHU
OK 02 Tema Ne2.6. @poHTaNBHBIN 0IpOC
OK 04 3aKOHOMEPHOCTH TecT 1o BoIpocam JIEKIUU
IIK 1.1 HaCJICJOBAHMUS Pemenue 3aa4 Ha onpezieieHue BEPOSTHOCTU
K 2.1 BO3HUKHOBEHMUS HACIIEACTBEHHBIX IPU3HAKOB IIpU
IIK 2.2 MOHO-, I-, TOJIUTUOPUIHOM U aHATTU3UPYIOILEM
K 3.2 CKpELIMBAHNH, COCTABICHUE TEHOTUITNYECKUX CXEM
CKpEINBAHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3anmopencTerue reHoB Pazpabotka rimoccapus
Pemenue 3aa4 Ha onpezieieHue BEPOSITHOCTU
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPH
Pa3IMYHBIX THUIAX B3aMMOJEHCTBHS I€HOB,
COCTaBJIEHUE T€HOTUIIMYECKUX CXEM CKPELUBAHUS
OK 01 Tema Ne2.8. Tect
OK 02 Cueruiennoe HacinenoBanune | Pa3pabGoTka rioccapust
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K 1.1 MPU3HAKOB Pemienue 3amayu Ha onpeeneHue BEPOSITHOCTH

K 2.1 BO3HMKHOBEHHsI HACIICICTBEHHBIX IIPU3HAKOB IIPU

11K 2.2 CIICIUICHHOM HacJIeJOBAaHWH, COCTaBJICHUE

[IK 3.2 TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS

OK 01 Tema Ne2.9. Tect

OK 02 I'eneTuka nmomna Pazpabotka rioccapus
Pemenue 3ana4 Ha onpesiesieHne BEPOSATHOCTU
BO3HUKHOBEHMSI HACJICJICTBEHHBIX MPU3HAKOB,
CIIETIEHHBIX C I10JIOM, COCTaBJICHHE TeHOTUITUYECKIX
CXEM CKpEIIMBaHUS

OK 01 Tema Ne2.10. Tecr

OK 02 I'enetuka yenoBeka PazpaboTtka rioccapus
Pemrenue 3a1au Ha onpeieieHUE BEPOSITHOCTU
BO3HUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB,
WCIIOb3Ysl METO/Ibl TeHETHKHU YEJIOBEKA, COCTABIICHUE
TeHOTUITUYECKUX CXEM CKpEIIMBAHUS
[ToaroroBka yCTHBIX COOOIIEHUH € Ipe3eHTaLuel O
HACJIE/ICTBEHHBIX 3a00JICBaHUIX YEIIOBEKa

OK 01 Tema Ne2.11. Tect

OK 02 3aKOHOMEPHOCTH Pemenue 3agau Ha onpeneneHyue TUIIa MyTaluu IpU

OK 04 W3MEHYHUBOCTH repelaye HacJIeICTBEHHBIX TPU3HAKOB Y YEJIOBEKa

OK 01 Tema Ne2.12. Tect

OK 02 Cenexkuusi OpraHu3MOB PazpaboTtka rioccapus

Pemenne 3ama4d Ha OnpeaciICHUC BO3MOKHOI'O
BO3HHUKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB I10
CCJIICKIIMH, COCTAaBJICHUC I'CHOTHITMYCCKUX CXEM
CKpCIIUMBAaHUA

Paszgea 3. Teopusi 3BoJIIOIUA

KonTpoabHnas pabora “Teopernyeckue acneKTbl
IBOJIIOIMY KU3HU Ha 3emJe”

OK 02 Tewma 3.1. UcTtopus ®pOoHTATBHBIN OMPOC
OK 04 HBOJIIOLMOHHOTO YYEHHMS PazpaboTka JeHTbl BpEMEHU Pa3BUTHUS 3BOTIOLIMOHHOTO
YUEHHUSI
OK 02 Tewma 3.2. Muxkpospostonust  |DOpoHTANTBHBIN OITPOC
PazpaboTka rioccapusi TEpMUHOB
OK 02 Tewma 3.3. MakposBomtonusi  |OrieHuBaeMasi TUCKYCCHS
PazpaboTka rioccapust TEpMUHOB
OK 02 Tema 3.4. OpOHTAIBHBIN OIPOC
OK 04 BoznukHoBenue u pa3suthe |[loaroroBka u mpejncraBieHHe YCTHOTO COOOIIEHUS U
KHU3HU Ha 3emiie JICHTbI BpEMEHU BO3HUKHOBEHUS U PA3BUTHUS
KHUBOTHOTO ¥ PACTUTEIIEHOTO MUPA
OK 02 Tema 3.5. @pOHTATBHBIN OMPOC
OK 04 [Ipoucxoxaenue yenoBeka — |PazpaboTka JTEHT BpeMEHU U MEHTAJIbHBIX KapT Ha
aHTPOIIOTeHEe3 BBIOOD:

“OBoJrOLIMS COBPEMEHHOTO YenoBeka”, “Bpems u mytu
pacceseHus 4elloBeka 1o mianere”, “BnusHue
reorpaduyeckoi cpeabl Ha MOp(oTIOTHIO 1
¢dusnonoruro yenoseka”, “YeroBeueckue pachl’,
o0cyxaeHue

Pasznen 4. Dxojorns

KountpoabHnas padora “TeopernyecKkue acneKkThl
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JKO0JIOrun”

OK 01 Tema 4.1. Tect mo sxoj0rHUEcCKUM (PaKTOpaM U cpelam KU3HU
OK 07 Dkosorudeckue GakTopsl U |OPTaHU3MOB
Cpebl )KU3HU.

OK 01 Tema 4.2. CocraBieHue cxeM KpyroBopoTa BEIIECTB, UCIOIb3YsI

OK 02 [Momynsmus, cooOmecTBa,  |[MaTepUabl JSKIIUU

OK 07 3KOCUCTEMBI Pemienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX
3a/IaHHi 110 IEPEHOCY BELIECTBA U YHEPTUHU B
JKOCUCTEMAaX C COCTaBJICHUE TPOHUUECKUX LIeTeH U
nupamMu]; OMOMacchl U IHEPTUU

OK 01 Tema 4.3. OuenuBaemas IUCKycCUs

OK 02 buocdepa - rmodanbHas Tect

OK 07 9KOJIOTMYECKasl CUCTEMA Perrenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX
3a/1a4 Ha ornpezesieHue MIOMAu HACAKACHUM IS
CHUKEHUS KOHIICHTPAIUU YTIEKHUCIIOTO ra3a B
aTMocepe cBOero pernoHa npo>KkMBaHUs

OK 01 Tewma 4.4. Bnusinue Tect

OK 02 AHTPONOTEHHBIX (paKTOPOB Ha |Perienne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX

OK 04 ouochepy 3a/IaHH 110 COXPAHEHHUIO MPUPOIHBIX PECYPCOB CBOETO

OK 07 peruoHa npoKuBaHus

OK 02 Tema 4.5. Bnusiaue OueHuBaemasi JUCKyCCHUs

OK 04 COIMATbHO-9KOJIOTUYECKHIX BrinonHeHust MpakTUYECKUX 3a/IaHUMN:

OK 07 (bakTOpoB Ha 3A0POBHE “OrnpeznesieHre CyTOYHOTO pallioHa MUTAHUS

IK 1.1 YyeJoBeKa “Co3nanre MHAUBUAYATbHON MaMSTKH 110

IIK 2.1 OpraHU3aIHK PAMOHATBHON PU3NYECKON

[K 2.2 AKTUBHOCTH

IIK 3.2 Brinonaenue 1abopatopHoii paboThl Ha BBIOOD:

"YMcTBeHHas paboTOCIIOCOOHOCTH",
"BnusiHue abuotnyeckux (pakTOpoB Ha yelloBeKa
(HM3KHE U BBICOKHE TemrepaTypsl)"

IIpojdeccrnoHaIbLHO-OPHEHTUPOBAHHO
coJepKaHue
Paspnen S. buoJiorus B :KU3HH

3amuTa Kelca: NpeCcTaBlIeHne pe3yIbTaTOB PEeLeHUs
KelcoB (BBICTYIUICHHE C ITpEe3eHTaIe )

OK 01 *Tema 5.1 Brinonnenue keiica Ha aHanU3 UHPOPMALIUU O

OK 02 buorexnonornu B Hay4YHBIX JOCTH)KEHUSX B 00JIACTU T€HETUYECKUX
OK 04 JKU3HH KaXJI0TO TE€XHOJIOTUM, KJIETOYHON UHKEHEPUH, ITUILEBbIX

K 1.1 OMOTEXHOJIOTHH (110 TpyIIaM), IpeICTaBIeHNE

IIK 2.1 pe3yabTaTOB PELIEHUs KEINCOB

[IK 2.2

I1IK 3.2

OK 01 *Tema 5.2.1. Brinonnenue keiica Ha aHaU3 UHPOPMALIUHU O

OK 02 buorexnomornu B pa3BUTUH OMOTEXHOJIOTHM B MeTUIIMHE U (hapMariun
OK 04 MenuuuHe U hapMariu (mo rpynmam), npecTaBlIeHNe Pe3yabTaTOB PEIICHUS
IK 1.1 KENCOoB

IIK 2.1

[IK 2.2

I1K 3.2

Pa3gen 6. BuoskoJsornueckue
HCccae10BaHUuA

[IpencraBnenue pe3yabTaToOB BHITIOJHEHUS YI€OHO-
HCCJIE0BATENbCKUX MPOEKTOB (BBICTYIIEHUE C

31




MIPE3CHTAILINCH )

OK 01 Tema 6.1. Brimonnenue nabopaTopHbBIX paboT Ha BEIOOp B
OK 02 OCHOBHBIE METO/IBI MUHUTPYINax:
OK 04 OMO3KOIOIMYECKUX 1. BnusHue TeMieparypbl Ha pocTa U
OK 07 HCCIIeIOBAaHU I (hU3MOJIOTHYECKYIO aKTUBHOCTD JIPOYKIKEBBIX KIETOK
2. BnwusHue yrieBoJOB Ha pocTa U
(U3HOIOTHYECKYI0 aKTUBHOCTD JIPOAOKEBBIX KIETOK
3. CoueranHoe BIUSHHE TEMIIEPATYPHI U
yIJI€BOJIOB Ha pocTa U (PU3UOJIOTMYECKYIO0 aKTUBHOCTD
JPOAKEBBIX KIIETOK
OK 01 Tema 6.2 BreimonHeHne y4e0HO0-HCCIeI0BATEBCKOTO MTPOSKTa
OK 02 buoskonorunueckuii Ha BBIOOD:
OK 04 AKCIEPUMEHT Orenka kauecTBa aTMOC(HEPHOTO BO3AyXa
OK 07 OlieHKa KayecTBa MOYB METOJIOM (PUTOTECTUPOBAHUS
OrneHka kauecTBa BOJ] IOBEPXHOCTHBIX BOJIOEMOB 110
OpPTraHOJENTUYECKUM U (PUZUKO-XUMUYECKUM
CBOMCTBaM
Biusinue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX
pacTeHuit
BiusHMe coneBoro 3arpsi3HEHHs Ha pOCT U pa3BUTHE
CEMsIH BBICIIMX PACTCHUU
OK 01
OK 02 .
BrlnonHeHne 3xK3aMeHalMOHHbIX 3aJaHUuN
OK 04
OK 07
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