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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 CIICIIMATUCTOB CPEAHET0 3BEHa Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUs, B
cootBercTBuu ¢ @I'OC CIIO mo cnemumanpHocTn 31.02.01 JleweOnoe aeno (kBanmudukanys
denpamep) 8 OT'BIIOY «MUMK».

[TpodeccnonanbHO-OpUEHTUPOBAHHOE COJIEP)KaHUE BBIOMpPAETCS MO OOBEKTY H3YUYCHHS
“YXupoturie”, “Pacrenus™ u “Uemopek™.

OO0bekT u3ydenus “Yesoexk” onpenesieH ais cnenuaabHoctu 31.02.01 Jleuebnoe aerno.

[lepron oOydeHus U pacmpefesieHue IO CEeMEeCTpaM OIpeaenseT o0pazoBaTeIbHAS
OpraHM3alys ¢ y4eToM HeOoOXOJUMOCTH MPOXOXKIEHHUs pasziena 6 B BECEHHUN MEpUOJ, 4YTO
CBSI3aHO C IIOCTAHOBKOM OMOJIOTMYECKOIO OJKCIIEPUMEHTa, a TaKXKe C Y4YeTOM JIOTUKHU
dbopMUpOBaHUS MPEIMETHBIX PE3YyJIbTaTOB, OOMIMX U MNPOPECCHOHAIBHBIX KOMIIETEHIUH,
MEXIPEJAMETHBIX  CBsI3e¢d € JAPYTMMH  JUCHUIUIMHAMU  00IIeo0pa3oBaTeIbHOTO U
obuienpodeccruonanbHOro NUkIoB yueoHoro miana OITOII.

1.2. llenu 1 MuIaHUPYeMBbIe Pe3yJbTAThl 0CBOCHHS TUCIHUTITHHBI:

1.2.1. lleau TUCHUILIMHBI

Heab: popMupoBaHre y 00YJIArOIIMXCSI CUCTEMBI 3HAHUH O Pa3IMYHBIX YPOBHSX JKU3HU CO
3HAaHWEM COBPEMEHHBIX TMPEACTABICHUI O JKUBOW MPHUPOJAE, HABBHIKOB IO TMPOBEACHUIO
OMOJIOTUYECKUX WCCICOBAHUNA C COOJIIOJICHUEM OSTHYECKUX HOPM, apryMEHTHPOBAHHOMN
JUYHOCTHON MO3UIIMH 110 OepeKHOMY OTHOUICHHIO K OKPY’KaloIIeH cpefe.

3agauu:

* ony4yeHue GpyHIaMeHTAIbHBIX 3HaHUi 0 Ononorndeckux cucremax (Knerka, Opranusm,
[Monymsiuus, Bun, Dxocucrema); UCTOPUM Pa3BUTUS COBPEMEHHBIX IPEICTABICHUN O >KUBOM
MPUPOJIC, BBIIAIOIIMUXCS OTKPBITHSIX B OMOJOTMYECKON Hayke; poJid OMOJIOTMYECKOW HayKH B
(GOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KApTUHBI MHpPA; METOJaX Hay4YHOTO
MO3HAHMS;

* OBJIaJICHUE YMEHUSAMH JIOTMUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW EATENbHOCTH JIIOJEH, pPa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI; ONpENEeNsATh JKUBbIE OOBEKTHI B TPUPOJIC; TMPOBOAUTH HAOMIOACHUS 3a
HSKOCUCTEMaMHU C UENbI0 WX ONUCAHUA W BBISBICHUS E€CTECTBEHHBIX W aAHTPOIOIE€HHBIX
W3MEHEHUH; HaXOIUTh U aHATU3UPOBATH HH(OPMAITUIO O )KUBBIX 00BEKTaX;

* pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00ydJaronmxcsi B MpoIecce H3Y4YeHUs: OMOJOTUYECKUX SIBJICHUM; BBIIAIOMIMXCSA JOCTHIKEHUN
OMOJIOTUH, BOIIEAIINX B OOIIEUETOBEUECKYIO KYJIbTYPY; CIOKHBIX U MPOTHBOPEUYMBBIX MTyTEH
Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UJIEH, TEOPU, KOHIICTIINH, TUIIOTE3 (O CYIIIHOCTH U
MIPOUCXOXKICHNUH KU3HU, YETOBEKA) B X0JI€ padOThI ¢ Pa3MMYHBIMU UCTOUHUKAMU WH(OPMAIINH;

* BOCINUTaHHE YOSXKICHHOCTH B HEOOXOAMMOCTH TIO3HAHUSA JKMBOM TIPHUPOJIBI,
HEOOXOUMOCTH PAIMOHATBHOTO MPUPOAONOIB30BaHuUs, OEPEKHOTO OTHOUICHHS K MPHUPOJIHBIM
pecypcaMm U OKpyXkarolen cpeae, COOCTBEHHOMY 3/I0POBBIO; YBaXXEHHUs K MHEHHUIO OMIOHEHTA
npu 00CYXJIEHUH OHMOJIOTHYECKUX MpoOiIeM;

* HCIIOJB30BAaHUE TPHOOPETCHHBIX OWOJOTHYECKUX 3HAHWUN M YMEHHH B TOBCEIHEBHOMN
JKU3HU JUUIsl OIIEHKHM TIOCTIEICTBUN CBOEH NEATENBHOCTH (M JAEATEIBbHOCTH IPYTUX JIOJCH) 1Mo
OTHOIIICHUIO K OKPYXAIOIIEeH cpefe, 3J0POBbI0 JPYTUX JIOJAEH M COOCTBEHHOMY 37I0POBBIO;
o0ocHOBaHUE U COOIOZIeHNE Mep MPOPUIAKTHKY 3a00JIeBaHN, OKa3aHHE TIEPBOM MMOMOIIHU MIPH
TpaBMax, COOJIIO/IEHNE TTPaBUJI TIOBEICHUS B TIPUPOJIE.

1.2.2. Il.ianupyembie pe3yabTaTbl 0CBOEHHs 0011e00pa30BaTeIbLHON JUCHHUIIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHIUIUINHA UMeeT npu popmupoBanuu U pa3zsutu OK u [1K:



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

- chopMupOBaTh 3HAHUS O MECTE€ W pOJIM OUOJOTMH B CUCTEME
€CTECTBCHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYYHOMH
KapTUHBl MHpa, B IIO3HAHMM 3aKOHOB MPUPOJBI U PEIICHHH >XU3HEHHO
BO)XHBIX COIUAIBHO-ITUYECKUX, SJKOHOMHUYECKUX, IKOJOTMUECKUX MPOoOIeM
YEeJIIOBEUECTBA, a TaKKe B  PEUICHUUM BOMNPOCOB  PAlUOHAIBHOIO
NPUPOJIONIONB30BAHNSA; B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K
npupose, OOIIEeCTBY, YENOBEKY; O BKJIQJe POCCHUUCKUX U 3apyOeKHBIX
YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJOTWHU; (PYHKIIMOHAIBHONW TPaMOTHOCTH
YeNoBeKa JJIsl PelIeHUs )KU3HEHHBIX MPoOeMm,

- yMeTh BJAJAECTh CHUCTEMOM OHOJOTUYECKHX 3HAHUM,
BKJIFOYAET:

OCHOBOITOJIATAIONINE OMOJIOTUYECKHE TEPMHUHBI W TIOHATHS (KHU3HB,
KJIETKa, TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJSAIUs, SKOCUCTEMA, OUOIICHO3,
ouocdepa; MeTadOIM3M, TOMEOCTa3, KICTOYHBIA WMMYHHTET, OHOCUHTE3
Oernka, OMONOIUMEDBI, JUCKPETHOCTD, caMOpeTyJIsILS,
CaMOBOCIIPOU3BEICHNUE, HaCJIEeICTBEHHOCTb, N3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Oouonornueckue Teopuu: kierounas reopus T. [1IBanna, M.I1Inelinena,
P. BupxoBa; KJIOHaIbHO-CENEKTUBHOrO uMMyHutera [L.Opmux, W.HA.
MeuHukoBa, XpOMOCOMHasi Teopus HaciaeAcTBeHHOCTH T. Moprana, 3akoH
3aponpimieBoro cxoxacrtsa K. bapa, sBomonnonnas teopus Y. [lapsuna,
CHHTETHYECKAasl TEOpHUsl SBOJIOIMHU, Teopus aHTpororeHesa Y. JlapBuHa;
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 (€AMHO00Opa3us MOTOMKOB IEPBOTO MOKOJIEHUS, PACIIETIIICHHS
IIPU3HAKOB, HE3aBUCUMOIO Hacle[oBaHus Ipu3HakoB [. Mennens,
CLEIJICHHOTO HAaCJEeJI0BAHUS NMPU3HAKOB M HapYLIEHUs CLEIJICHUs IeHOB T.
MopraHa; roMOJIOTHYECKUX PsJOB B HACIEACTBEHHOM u3MeHuuBoctu H.M.
BasunoBa, renermdeckoro paBHoBecus Jx. Xapam u B. BaiinOepra;

KoTOpast
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HaBBIKAMU pa3perieHus mpooem;

- BBISABJIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBA3HU U
aKTyaJIM3MpOBaTh 3aJiayy, 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 OlLICHUBAaTh HUX
JIOCTOBEPHOCTh, IPOIHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHUSAX;

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

- yYMETh HWHTETPHPOBATh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

- BbIABHUI'ATHb HOBBIC nacu, npeajiaraTtb
OpPUTrMHAJIbHBIC MTOAXOAblI U PCHICHU A,
- CIIOCOOHOCTH ux HCIIOJIB30BaHUA B

IIO3HABATEJILHON U COLIMAIIBHOW ITPAKTHKE

3apoapimieBoro cxojncrsa K. bapa, Ouorenernueckoro 3akona . ['ekkens,
®. Mromepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

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

runore3bl  (koarepatHoit A.M. Omapuna, nepBuyHOro OymboHa JIK.
Xonaeitna, mukpocdep C. Dokca, pudbo3uma T. Uek);

- copMupOBaTH YMEHHS PACKPBIBATH COJEPKAHHE OCHOBOIIOJIATAOIINX
OMOJOrMYeCKUX  TEOpUH W  TUNOTE3:  KJIETOYHOW, XPOMOCOMHOM,
MYTAIlMOHHOM, 9SBOJIIOIMOHHON, TPOUCXOXKICHUSI >KU3HU U YEIOBEKa;
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 U3MEHEHUHN B MPUPO/IE;

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

- YMETb BBIJICJISIThH CYIIECTBECHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHUOT; OJJHOKJIETOUHBIX 1
MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB, OHOTEOIEHO30B, OSKOCHCTEM U
ouochepsr;

CTPOCHHUSI OPTaHOB M CHCTEM OPTaHOB PACTEHUM, ’KUBOTHBIX, YEIIOBEKA;
MIPOLIECCOB KU3HEAEATEIBHOCTH, MPOTEKAIOIIMX 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,
Melo03a, TaMeToreHe3a, HMOpPHOreHe3a, MOCTIMOPHOHAIBHOTO Ppa3BUTHS,
pPa3MHOXKEHUS, WHAWBHIYabHOTO pAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBUSI TEHOB, T'eTEPO3MCa; JEUCTBUN HCKYCCTBEHHOTO OTOOpa,
CTaOUITU3UPYIOIIETO, IBIKYILETO U Pa3phIBAIOIIETO €CTECTBEHHOIO 0TOOpA;
JUIONATPUYECKOTO W CHUMIATPUYECKOTO  BHUI000pPA30BaHMS;  BIUSHHS
JBYKYITUX CHJI 9BOJIOIUU HA TeHO(OH MOMYISIIAK;, TPUCIIOCOOJICHHOCTH
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OpPraHu3MOB K cpelle OOMTaHUs, 4YepelOBaHMs HaNpaBICHUN 3BOJIIOLNY;
KPYroBOPOTa BEIIECTB M IMOTOKA SHEPTUH B IKOCHCTEMAX;

- NIPUOOPECTH ONBIT IPUMEHEHHUS OCHOBHBIX METOJIOB HAyYHOI'O MO3HAHMI,
UCTIOJNBb3YEeMbIX B OHOJOrMU: HAOJIOACHUS M ONUCAHHS JKUBBIX CHUCTEM,
IPOLIECCOB U SIBICHUH; OpraHM3allud M IPOBEICHHUsS] OHOJIOIMYECKOIro
OKCIEPUMEHTA, BBIIBIKCHHS THIIOTE3, BBISABISATH 3aBHCHUMOCTH MEXKIY
UCCIIClyEMbIMH  BEJIMYMHAMM, OOBICHATh IOJIYYEHHBbIE pE3yJibTaThl U
(opMyIHpOBaTH BBHIBOJBI C MCIIOJIB30BAaHHEM HAyYHBIX HMOHATHH, TEOpUH U
3aKOHOB;

- chopMHUpOBaTh YMEHHsS BBIIENATH CYIIECTBEHHBbIC NPU3HAKU BHUPYCOB,
KJIETOK IPOKapuOT M JYKAPHOT; OIHOKJIETOYHBIX M MHOIOKJIETOYHBIX
OpraHM3MOB, BHJIOB, OMOT'COIIEHO30B U IKOCUCTEM; OCOOEHHOCTH MPOIECCOB
oOMEHa BeLIeCTB M IMPEBpallleHUs] SHEPruu B KIeTKe, (OoTocUHTE3a,
TUTACTHYECKOTO U SHEPTeTUYECKOro 0OMEHa, XeMOCHHTE3a, MUTO03a, Mei03a,
OIJIOJOTBOPEHUS], Pa3BUTHS M PA3MHOXKEHMs, WHAMBUIYAIBbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3a), OOpbObI 3a CYIECTBOBAHUE, €CTECTBEHHOTO
orbopa, BHUJI000pa30BaHUs, NPUCIOCOOJIEHHOCTH OpraHu3MOB K cpele
0oOuTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHUCTEM, aHTPOIIOTEHHBIX U3MEHEHUN B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M IPEBpAIICHUE
sHEepruu B Ouocdepe;

- c¢(opMHUPOBATh YMEHHUSI MPUMEHSTH IOJyUYEHHBIC 3HAHUS 11 OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB M SABJICHHWM, JUISI HPUHATHS NPAKTUYECKUX
pelieHnit B TOBCEIHEBHOM KH3HU C LEIbI0 obOecriedeHHsi Oe30MacHOCTH
CBOETO 3JI0POBbsI U 3J0POBbSI OKPY’KAIOILIHX JIF0/IeH, COOIOCHUS 3/10POBOTO
o0Opa3a XM3HU, HOPM T'PaMOTHOT'O TOBEJCHUS B OKpY’KaIOLIeH MpUPOTHON
cpele; TNOHUMaHME  HEOOXOAMMOCTH  MCIIOJIb30BaHMS  JIOCTHIKEHUH
COBpPEMEHHOM  Ouojoruu U  OMOTEXHOJOTMM  JUIsi  palMOHAIbHOIO
IPUPOJIONIOIB30BAHNUS; YMEHHE  HCIIOJIb30BaTh COOTBETCTBYIOIIHE
apryMEeHTBI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO ¥  CHUMBOJHKY IS
JI0Ka3aTeabCcTBa POJCTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TpPYIIIL;
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,;




- cOopMUpPOBATh YMEHHUS pemiaTh OMOJOTHYECKUE 3a/1au, COCTABIATh
TCeHOTHIIMYECKHE CXEMBbl CKPEIIMBAHUS JJIsl Pa3sHBIX THUIIOB HACJEIOBAHUS
NPU3HAKOB Y OPTaHW3MOB, COCTABIISITh CXEMbI IIEPEHOCA BEIECTB M SHEPTUU
B JKOCHUCTeMax (LeMH MUTaHWSA, THIIEBBIE CETH), BBISABIATH MPUYHHHO-
CIIC/ICTBEHHBIE CBSI3U MEXIY MCCIEAYEMbIMU OMOJIOTHUYECKHMMHU OOBEKTaMH,
nporeccaMi ¥ SIBICHUSIMH;, JI€NaTh BBIBOJBl M IPOTHO3Bl HAa OCHOBAHUU
HOJYYCHHBIX PE3yIbTaTOB;

- copMupoBaTh yMEHHUS KPUTHUYECKH OLIEHUBATh HMH(POPMAIUIO
OMOJIOTMYECKOr0 COAEPKaHMS, BKIIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUSA W3
Pa3IMYHBIX HMCTOYHUKOB (CpPEICTBa MAaccoBOM uWH(pOpMAIMM, HAY4HO-
HNOMYJISAPHBIE ~ MaTepHaibl); HHTEPIPETUPOBATh STHUYECKHE  aCIEKTHI
COBPEMEHHBIX HCCJICIOBAaHUNA B OWOJIOTHH, MEIUIMHE, OMOTEXHOJIOTHH;
paccMarpuBaTh TIIOOANBHBIE AKOJIOTHYECKHE IPOOJIEMBbI COBPEMEHHOCTH,
dbopMHpOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO NO3HIHIO, YMEHHUE
OLICHMBATh ATUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHHH B 00JacTu
OMOTEXHOJIOTMM W  TEHETUYECKUX  TEXHOJOTWH  (KIOHHPOBAHHE,
UCKYCCTBEHHOE OIUIOJJOTBOPEHHUE, HANPaBICHHOE HW3MEHEHHE TI'€HOMa |
CO3/1aHUE TPAHCTEHHBIX OPTaHU3MOB);

- chopMupoBaTh YMEHHS CO31aBaTh COOCTBEHHBIC MUCHMEHHBIC M
YCTHBIE COOOIIEHNS HAa OCHOBE OMOJIOTHYECKOM HH(OpMAIK U3 HECKOJIBKUX
HCTOYHHKOB, TPAMOTHO HCIIOJIH30BATh OHATHIHBIA anmapaT OMOJIOTHH;

- YMeTb BBIIBUTaTh TMIIOTE3bI, MPOBEPITh UX 3KCIIEPUMEHTAIbHBIMU
cpeactBamu,  GOpPMYIHpYs ~ LeNb  HCCIENOBAHUS,  AHAIN3UPOBATH
MOJIy4EeHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI;

- TPUHUMATh YYacTHEe B Hay4YHO-UCCIEIOBATEIbCKOW paboTe o
OMOJIOTUH, HKOJOTMM W MEAMIMHE, NPOBOJUMON Ha 0a3ze IIKOJIbHBIX
HAYYHBIX OOIIECTB M MYOJUYHO MPEICTABIATH MOJTYYCHHBIE PE3YyIbTAaThl HA
YYEHHUECKUX KOH(EPEHIHIX pa3HOro YpOBHS,

OK 02. Ucnonwn30BaTh
COBpPEMEHHBIC
CpeICTBA TIOUCKA,
aHajgu3a u
UHTEPIIPETALNN
uH(pOpMaluu 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(bOpMPIpOBaTL 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 MaTepI/IaJ'II)I); HHTCPIPETUPOBATH OTHUYCCKHUEC ACITICKThI
COBPCMCHHBIX I/ICCJIC,Z[OBaHI/Iﬁ B 6HOJIOFI/IPI, MCIUIINHC, 6HOT€XHOHOFI/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 HAaBBIKAMHU pACIO3HABAHUS W 3aIIUTHI
uHpopMmanuy, HMHOpPMAIMOHHONW  ©e30macHOCTH
JMYHOCTH

B Ouosoruy, MeauluHE, OHWOTEXHOJIOIMH; PAacCMaTPHUBATh IJI00AIbHBIE
HKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH, OPMUPOBATH IO OTHOIICHHIO 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




OK 04. DddexTuBHO
B3aMMO/JICCTBOBATh 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 €€

JOCTUKCHUIO: COCTAaBJISITh njaaH JEUCTBH,

pacupenensiTb poJiM C YYeTOM MHEHUW YYaCTHUKOB

00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOPJAMHUPOBATH U BBIMOJIHATH PaOOTy B YCIOBHSIX

peasbHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO

B3aUMOJICUCTBUS;

- OCYWIECTBJISITh ~ IMO3UTUBHOE  CTPATETMYECKOE

MOBEJICHUE B PpA3IMYHBIX CUTyalUusaX, MPOSBISThH

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 JAPYTUX JIOJEH Ha

OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU

JIPYTroro 4ejoBeKa

- chopMUpOBaTh YMEHHS CO3[aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIC
COOOILIeHNST Ha OCHOBE OWOJOTHYECKOW HWHGPOpPMALUU M3 HECKOJIBKHX
HCTOYHHMKOB, TPAMOTHO MCIOJIb30BaTh MOHATHHHBIN anmapar Onojoruy;

- YMCTb BbBIABUIaTb THUIIOTC3bI, IMPOBCPATH HX ISKCICPUMCHTAIbHBIMU
cpeactBamu,  GOpPMYIHpYS ~ LeNb  WCCICNOBAHUS,  aHAIN3UPOBATH
MOJIYYCHHBIC PC3YJIbTAThI U JACJIaTh BBIBOABI;

- IPUHUMATH y4acTHE B HAYYHO-HCCIIEIOBATEIBLCKONW padoTe 1mo Ouosoruy,
OKOJIOTHH U MCIUITHUHC, HpOBO[[HMOﬁ Ha 0a3e IMIKOJIBHBIX HAay4YHBIX O6H_[CCTB
U MyOJMYHO MPEACTABJIATH IONYyYEHHBIC PE3YyIbTaThl HA YYEHHUCCKHX
KOH(EpPEHIUIX pa3HOTO YPOBHSA

OK 07.
CopelicTBOBATH
COXPAHCHHIO
OKpYKaroIIen Cpeibl,
pecypcocOepekeHHIO,

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

- BJAJeThb CHUCTEMOW 3HaHWUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCIOIB3YeMbIX B OHOJIOTUYECKUX HCCIETOBAHUAX SKHUBBIX
00BEKTOB U IKOCHCTEM (OMUCaHUE, U3MEPEHUE, MTPOBEIeHNE HAOIIOICHHUI);
crioco0amHu BBISIBIEHUS M OLICHKH aHTPOTIOT€HHBIX U3MEHEHHUH B IPUPOJIE;

- YMETh BBISBIATh OTIIMYUTENIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM
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IMPUMCHATHb 3HAHUA 00
N3MCHCHHH KJIMMaATa,

9KOJIOTHYECKUX MPobIem;
- IUIAHUPOBAaHWE H OCYIIECTBICHUE JIEUCTBUM B

gyucie TpuOOB, pPaCTEHUM, >KMBOTHBIX M YEJIOBEKa; IMPHUCIIOCOOIEHHOCTh
BUJIOB K Cpelie OOWTaHUs, aOMOTHYECKUX U OMOTHYECKHX KOMIIOHEHTOB

MPUHIIMIIBI OKpyXarolled cpeJe Ha OCHOBE 3HAHHUS LeJlel | 5KOCHCTEM, B3aUMOCBS3€H OpPraHW3MOB B COOOIECTBAX, aHTPONOTEHHBIX
OEepEKIUBOTO YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTRA; W3MEHEHUH B 9KOCUCTEMaX CBOECH MECTHOCTH;
IIPOU3BO/ICTBA, AaKTUBHOE HENpUATHE JEHCTBUI, MPUHOCSIIIUX Bpel - YMeTb BBIIEIATH CYIIECTBEHHbIE TPU3HAKU OHMOJIOTHUYECKUX
3¢ heKTHBHO OKpYXKaroIIel cpene; MPOIIECCOB: 0OMEeHa BemlecTB (MeTabonn3M), HHHOPMALIUK U TIPEBPAICHUS
NeiiCTBOBATH B - yMEHHE TPOTHO3UPOBATH  HEOIArONPUSATHBIC | SHEPTUHU, OPOXKEHHS, ABTOTPOPHOrO0 U TeTepOTPOPHOr0 THIOB MUTAHMUS,
Ype3BbIYAHBIX DKOJIOTMUECKHE TIOCTEJACTBHUS  MPEANPUHUMACMBIX | JOTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Melo3a, TramMeToreHesa,
CUTYaIUsAX NENCTBUH, IPeI0TBpAIATh UX; sMOpuoreHesa, MIOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
- pacuIMpeHue ONbITa JCATEIBHOCTH AKOJIOTHYECKOW | MHIMBUAYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auUMOJICHCTBHS
HAIPaBIEHHOCTH; T€HOB, TeTepO3Hca; IeUCTBUN UCKYCCTBEHHOTO 0TOOPA, CTAOMIN3HPYIOIIETO,
- OBJIQJICHUE HABBIKAMH Yy4e€OHO-HCCIIEIOBATEIbCKOM, | IBIKYIIETO U Pa3phIBAIOIIEIO €CTECTBEHHOIO 0TOOPA; ayUIONAaTPUIECKOTO U
MIPOEKTHOM U COIMANIbHOM e TEIIbHOCTH CUMIATPUYECKOTO BUA000pA30BaHUS; BIUSHUS IBUKYIIUX CHUJ IBOJIOLUU
Ha TeHOGOHJ TOMYJSIIIUU; MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpefe
oOuTaHusl, YepeIOBaHUsl HANIPABJICHUN SBOJIIOIMU; KPYTOBOPOTa BEIIECTB U
MOTOKA YHEPTUHU B IKOCUCTEMAX
IIK 1.2. ObecnieunBaTh COONIOICHNE CAHUTAPHO-IMUIEMHOIOTMYECKUX PABII 1 HOPMATUBOB MEIUIIMHCKOM OpraHu3aliuu
1K 4.2. IIpOoBOINTH CAHUTAPHO-TUTMEHNYECKOE IPOCBEIICHUE HACEICHNUS
11K 4.4. OpranuzoBbIBaTh 3JJ0POBbECOEPETAIONTYIO CPENY
[IK 6.2. VYuyacTBOBaTh B 00ECIIEYCHUU BHYTPEHHETO KOHTPOJIS KauecTBa M O€30MaCHOCTH MEIUITMHCKOMN JeSTENbHOCTH,
[IK 6.6. Hcnonp30BaTh MEAUIIMHCKIE HH(DOPMAIIMOHHBIE CUCTEMBI M HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «HTepHeT» B paboTe
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBHOM JUCITATLIAHBI

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

TEOpEeTUUECKoe 00ydeHue 6
MPAKTUYECKHUE 3aHSITUS 14
71a00paTOPHBIC 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 NPodeccuoHATIBLHO-0PUEHTHPOBAHHOE), 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 TeopeTnueckoe o0yueHue:
HayKa BHOOrKs Kak Hayka. CBsi3b GHONOTHMH C APYTHMH HayKaMi: GHOXMMHUS, OHo(u3nKa, GHOHNKA, reHoreorpadus u ap. | 2
Pone u Mecto Oumosornu B (OPMHPOBAHUM COBPEMEHHOM HAay4yHOW KapTUHBI MHpa. 3HaYEHHE OMOJIOTMYECKHX OK 02
3HaHud. Mcropus Ouosiornu. 3Hau€HUE LUTOJOTUHU JUIsl Pa3BUTHS OMOJIOTMM U IMO3HAHUS HpPUPOAbL. 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, HKOCHUCTEMHBIH 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. CTpykTypa v GyHKIIMN OEITKOBOI MOJIEKYJIBI.
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;
I[IpakTHyeckue 3aHATHA: OK 04
Ponb Genkos, yrieBo10B U JKUPOB B OpraHU3Me ueaoBeka. BuTaMuHbI 1 OMOIOTHYECKH aKTUBHBIE JOOABKH, UX -
3Ha4YeHHUE B )KU3HU OpraHu3Ma yenoBeka. [ Mmo- u aBUTaMUHO3BI UX 1ocieAcTBuUs. [IpecTaBienie yCTHbIX
COOOIIIEHUH C Mpe3eHTaleH, TOATOTOBICHHBIX 0 MEPEYHI0O HCTOYHHUKOB, PEKOMEHIOBAaHHbBIX MPErojaBaTesieM
JlabopaTopHble 3aHATHSA 2

JlaGopatopHnas pabora “Omnpenenenue Buramuaa C B IpOAyKTax MUTAaHUS




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 co/iepKaHue 4
IIpoueccnl 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
IlpakTH4YecKue 3aHATHS:
Pemenue 3a1a4 Ha onpeziesieHue NOCIe10BaTEIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIE O€elKa.
Pemenue 3asa4 Ha omnpejeneHHe MOCIEIOBATEIBHOCTH aMUHOKUCIOT B MOJIEKYNE Oellka B cilydae HW3MEHEHMs
I10CJIEI0BATENbHOCTH 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 HCIOJB30BAaHMUS JIEKAPCTBEHHBIX BEIIECTB.
Oco6eHHOCTH TPUMEHEHUSI aHTHOUOTUKOB.
[lpencraBiaeHne YCTHBIX COOOLIGHMH C Mpe3eHTalMel, MOATOTOBIEHHBIX IO MEPEeYHI0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPENOJIaBaTeIeM
Tema 1.8. OcHOBHOE coiepxxaHue 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
[lepBuuHBINl CcHUHTE3 OpraHMYECKHX BellecTB B KieTke. [lmactmueckuit oOmeH. dotocunTres. XeMocuHTE3. | 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 conep:kaHue 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
W LUTOKUHE3. buonornueckoe 3HaueHWe MUTO3a. Meilo3 — peayKuuMoHHOE aerieHue kieTku. CTaguu Meiosa.
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 Opranu3Mbl. KonoHHambHbIe OpraHu3Mbl. MHOTOKICTOYHBIE OPraHU3Mbl. B3anMOCBs3b yacteil | 2
MHOTOKJIE€TOYHOro opranusma. @Dynkuumsa. Opranbl M CHCTEMBI OpraHoB. Amnmaparel opraHoB. ['omeocrtas OK 02
OpraHM3Ma U €ro IMojJep)KaHue B Ipolecce KU3HeAesITeNbHOCTH. DyHKIMOHAIbHAs CUCTEMa OpraHoB. TkaHU OK 04
pacTeHni. TKaHU KUBOTHBIX U 4yesioBeka. Opranbl pacteHuil. OpraHbl ¥ CUCTEMbI OPIaHOB KUBOTHBIX U YEJIOBEKA. K 1.2
3HAueHUE OIOpPbI, ABWKEHUS, IUTAHMS, JbIXaHUSA, TPAHCIIOPTA BELIECTB, BBIACJICHUS, 3alUThHl. 3HAUYEHUE K 4'2'
IIPOSIBJICHUS Pa3Ipa>kKMMOCTH U PETyYJIILUN 1K 4.4.
OcHoBHoOe coJepkaHue MPAKTHYECKOro 3aHATHSA: IIK 6.2.
Teopus kioHanbHO-cesieKTUBHOrO uMmyHurera I1. Opauxa, .M. MeunukoBa. MH(pekuronHsle 3a0o0neBaHus U K 6.6.
snujemus. BaxkHeliue snuaeMun B UCTOPUM YejoBedecTBa. BakiuHanus kak npoduiakTHka WHQEKIMOHHBIX
3a0o0JieBaHUM.
[IpencraBiaeHne YCTHBIX COOOLIEHMH C Mpe3eHTalMel, MOATOTOBIEHHBIX IO MEPeYHI0 HCTOYHHUKOB,
PEKOMEHI0BaHHBIX MPENoJIaBaTeIeM
Tema 2.2. Conep:xanue 2 OK 02
DopmMbI IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME TEOPETHYECKOro 00y4eHust K 1.2.
Pa3MHOXKEHHSA dopMbl pa3MHOXKEHHS OpraHn3MoB. becrosnoe 1 nmonoBoe pa3MHOXKeHUE. Buibpl 6€cronaoro pa3MHOXKEHUS: 2 1K 4.2.
OPraHu3MoB IIPOCTOE JIeJIEHNE Ha/IBOE, IOYKOBaHKE, pa3MHOKEHUE CIIOPaMH, BET€TATUBHOE pa3MHOXKEHHE, (hparMeHTanus, IIK 4.4.
KJIoHupoBanue. [IonoBoe pasMHOKEHHE. [IK 6.2.
I1K 6.6.
Tema 2.3. OCHOBHOE CO/IepKaHMe 2
Omnrorenes Teopernyeckoe oGy4yeHue: 2
KUBOTHBIX U l'ametorenes y xuBoTHbBIX. CrepmaroreHe3 u ooreHe3. CTpoeHue MOJOBBIX KieToK. OrmogoTBopenue u | 1 OK 02
YeJIOBEKa SMOpHOHAJIbHOE pa3BUTHE >KUBOTHBIX. I[lapreHorene3. OmOpuorenes (Ha mnpumepe mnaHieTHuka). Craguu OK 04
sMOpuoreHesa
Poct u pasButue xuBoTHbIX. [locTomOpunonansHbli mepuon. Ilpsimoe m Hempsimoe passutue. PasButue c |1
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MeTamopdo30M y OeCrno3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX. CTaguu MOCTIMOPHOHAIBHOIO DPAa3BUTHUS Y
YKUBOTHBIX U 4esioBeKa. [lepnosibl oHTOreHe3a yenoBeka. buosorndyeckoe ctapeHrue U cMepTh. I epoHTosorus

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 PACTCHHIMA. | 2 OK 04
Pa3sMHOXeHUE U pa3BUTHE CEMEHHBIX pacTeHui. 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
HacJ/1e10BaHUA 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 1.2.
JurubpunHoe ckpenirBaHie. 3aKOH HE3aBUCUMOTI'0 HaclleZoBaHUs pU3HaKoB. [lonmuruOpunnoe Haciae10BaHUE U [IK 4.2.
€ro 3aKOHOMEPHOCTH [IK 4.4.
IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COACPKAHNE PAKTHYECKOI0 3aHATHA: [IK 6.2.
Pemenue 3a1ay Ha onpeeneHrne BEpOITHOCTH BOSHUKHOBEHUSI HACJIEICTBEHHBIX IPU3HAKOB TP MOHO-, JH-, IIK 6.6.
HOJUTUOPUIHOM U aHATM3UPYIOIIEM CKpPEIIMBaHUM, COCTABICHNE T€HOTUITMYECKUX CXEM CKPEIIMBAHUS 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 ayuienpHbIX TeHOB. KonomMuHnpoBanue. BzaumoieiicTBue HeauleIbHBIX TEHOB.
Komniementapaocts. Onuctas. [lonumepus
IIpodeccnoHaNbHO-0OPHMEHTHPOBAHHOE COJICP/KAHME TPAKTHYECKOI0 3aHATHA:
Pemenune 3amau Ha omnpenereHHe BEPOSITHOCTH BO3HUKHOBEHHUS HACHEACTBEHHBIX MPU3HAKOB IMPH Pa3IUYHBIX
TUIIAX B3aUMOJICHCTBUS T€HOB Yy YEJIOBEKA
Tema 2.8. OcCHOBHOe co/iep:KaHue 4 OK 01
Cueniensnoe Teopernueckoe o0yueHune: OK 02
HacJieloBaHue Bakorbl T. Moprana. CIleluileHHOe HAaclieJOBAHHE T'CHOB, HApYIIEHHE CIEIUICHUs. XPOMOCOMHasi Teopusi | 2 [IK 1.2.
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NMPU3HAKOB HACJEACTBEHHOCTH. ['eHeTndeckoe KapTUpOBaHHE XpOMOCOM. Mcrnonap30BaHME KPOCCHHIOBEpa Uil COCTaBJICHUS 1K 4.2.
TEHETUYECKUX KapT XPOMOCOM [IK 4.4.
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHSA: [IK 6.2.
Pemienne 3amay Ha ompesesieHUE BEPOSATHOCTH BO3HUKHOBEHUSI HACJEJICTBEHHBIX MPU3HAKOB IPHU CLEILIEHHOM IIK 6.6.
HACJIEJOBAaHHUH Y YeJIOBeKa

Tema 2.9. OcHOBHOE co/iepxaHue 4

I'enernka nmoJia Teopernueckoe o0yueHue:

XpPOMOCOMHBII MEXaHU3M OTpeieNIeHus 10J1a. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi 1 2
reTeporaMeTHbIN nojl. ['eHeTnyeckast CTpyKTypa MojoBbIX XpomocoM. HacnenoBanue npu3HakoB, CLHEIJICHHBIX € OK 01
110JIOM OK 02
IlpakTHyeckne 3aHATHSA:

Pemenue 3aa4 Ha onpezenieHue BEPOSTHOCTH BOZHUKHOBEHUS HACIIEJCTBEHHBIX IPU3HAKOB, CIICTNIEHHBIX C

M10JIOM, COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBAHUS

Tema 2.10. OcCHOBHOE CO/Iep:KaHue 4

I'enernka Teopernueckoe o0yueHue: 2

yeJioBeKa Kapuotun uyenoBeka. Meronbl  HM3ydeHUs TEHETHKH  4YelOBEKa: TIEHEalOTMYeCKUH,  OIU3HELOBBIMH,
[IUTOTEHETHYECKUN, OMOXUMUYICCKUH, MTOMYISIIIHOHHO-CTaTUCTHYeCKi. HaciiecTBeHHbIe 3a00ICBaHUS YEIOBEKA.

['eHHBIE M XPOMOCOMHBIE 0OJE€3HU YeloBeKa. bone3sHu ¢ HaclleJCTBEHHON MpeapacnoioKEeHHOCThI0. 3HAUYCHUE OK 01
MEJUIIMHCKON T€HETUKH B MPEOTBPAILICHUH U JICYCHUH TeHETUUECKNX 3a001€BaHU YEIOBEKa OK 02
IlpakTH4yeckue 3aHATHS:

Permenne 3amay Ha ompe/eneHre BEPOITHOCTH BOSHUKHOBEHHSI HACTEICTBEHHBIX MPHU3HAKOB, HCIOIb3YS METO/bI

TeHETUKU YEJIOBEKAa, COCTABJIEHWE TE€HOTUIMUYECKUX CXeM CKpemniuBaHus. [IpencraBiieHne yCTHBIX COOOIICHHH C

Mpe3eHTalMel 0 HacJIeICTBEHHBIX 3a00JIEBAaHUSX YEIOBEKa

Tema 2.11. OCHOBHOE co/Iep:KaHue 4

3akoHOMepHOCTH Teopernueckoe o0yueHue:

U3MEHYUBOCTH 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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IIpakTHYecKHe 3aHATHSA:

Pemenue 3aa4 Ha OHNpCACJICHUC TUIIa MYTallUuU IIpH Hnepeaadyc HACJICACTBCHHBLIX INPHU3HAKOB, COCTABJICHUC
IFCHOTHUIITMYCCKHUX CXCM CKPCHIMBAHUA

Tema 2.12. OcHOBHOE co/iepaHue
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
KonTposbnas 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:
yueHus ITepBble sBOMOLMOHHBIE KOHLIENIMHU. [ pagyanucruueckas 3BoatronuonHas konuenuus JK.b. Jlamapka. J[Brwxkymune
cwibl 3Bosronnu. Kpearmmonnsm u tpancdopmusM. Cucrematuka K. JluaHes u e€ 3HaueHue s GopMUpOBaHUS OK 02
HUJIEN DBOJIOLUNA OK 04
[Ipennoceliki BO3HMKHOBEHHsI JapBMHU3MA. OBOJIONWS BUAOB B mpupone. boppba 3a cymiecTBOBaHHE.
EcrectBenHblii 0TOOp. JluBepreHuus npu3HakoB M BuAooOpa3oBaHue. OCHOBHBIE MOJOXKEHHUS CHHTETUYECKOM
teopuu 3BoJonnu (CTI). Ponb aBononmoHHoi# Teoprn B GOpMUPOBAHUM HAYYHOUM KapTUHBI MUpa
Tema 3.2. OcHoBHOE conep:kaHue
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).
EcrecTBenHbIlt 0TOOP — HampaBsomui (HakTop IBOMOIKMK. boprda 3a CyIIecCTBOBaHHE KaK MEXaHWU3M JICHCTBUS
€CTeCTBEHHOro 0TOOpa B MONyJsIMsX. Bua u ero kpurepuu (mpusHaku). BumooOpazoBaHue Kak pe3ysbTaT
MUKPO3BOIIOIUI
Tema 3.3. OcHoBHOE conep:kaHue
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

OcHoBHoOe coep:kaHue

Teoperuyeckoe o0yueHue:

l'unoTe3pl W TeopuM BO3HUKHOBEHHUS >KM3HM Ha 3emMiie: KpEealMoOHM3M, CaMOIIPOM3BOJbHOE (CIIOHTAHHOE)

Ha 3emuie 3apOoXkJIeHHe, CTallMOHAPHOE COCTOsSHUE, MaHcrmepmus, 6uomnos3. Hauano opranmdeckoil sBostouuu. IlosBienue
NEPBBIX KJIETOK. OBOJIONMS MeTadoau3Ma. OBOMIONUS MEpBbIX KIeTOK. [IpokapuoTel W 3YKapHOTHI. OK 02
[TpouncxokaeHne MHOTOKJIETOUHBIX OpPraHN3MOB. BO3HUKHOBEHHE OCHOBHBIX L[APCTB 3yKAPHUOT. OK 04
OCHOBHBIE YEPTHI IBOJIOLIMU PACTUTENBHOIO MUpa. OCHOBHBIE YEPTHI IBOJIIOLIUY KUBOTHOTO MHUpa
IlpakTH4yeckue 3aHATHS:
[IpencraBieHne yCTHOrO COOOILIEHUS W JIEHThl BPEMEHU I10 OCHOBHBIM JTalaM BO3HUKHOBEHHUS W pa3BUTHUS
KUBOTHOTO UM PACTUTEIbHOIO MMpa, IOATOTOBJICHHBIX IO MEPEeYHIO MCTOYHHUKOB, PEKOMEHJIOBAHHBIX
npenoaaBaTeaemM

Tema 3.5. OcHOBHOE coepxaHue

IIpoucxoxnenne Teopernueckoe o0yyeHune:

Yye10BeKa — AHTpoI0JIOTHS — HayKa O uenoBeke. CUCTEMATUYECKOE MOJI0KEeHUE yeaoBeka. CX0JICTBO YeI0BeKa C )KMBOTHBIMH.

aHTpoINoreHe3 OTnuuus 4eraoBeKa OT JKUBOTHBIX. [IpsAMOXOKIEHHE W KOMIUIEKC CBS3aHHBIX C HMM Hpu3HaKoB. Pa3Burue
TOJIOBHOTO MO3ra W BTOPOW CUTHAIBHOW cucTeMbl. COOTHOIIEHHE OMOJOTMYECKHX M COIHAIBHBIX (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
IIpakTHYeckHe 3aHATHSA:
Bpems u myTH paccenenus yenoBeka no miaHere. [Ipucnoco01eHHOCTh YeaoBeKa K Pa3HbIM YCIOBHSIM CPEIbL.
Bnusiaue reorpaduueckoii cpeapl Ha MOPQOJIOTHIO U (U3HOTOTHUIO YeTTOBEKA
3amuTa JIEHT BpEeMEHH U MEHTAJIbHBIX KapT B (popMaTe YCTHOTO COOOIIEHHS, OATOTOBICHHBIX 110 MEPEUHI0
HCTOYHUKOB, PEKOMEH0BAaHHBIX NPENOAaBaTeIeM

KonTpouabnas

paGora TeopeTnueckne acIEKThl SBOJIIOLMH KU3HU Ha 3eMIle

Pasznea 4. Dxosorus
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Tema 4.1.
IKOJOrn4YecKue

OCHOBHOE cO/Iep:KaHue

TeopeaneCRoe oﬁyqelme:

(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
[TonsTue sxonornyeckoro gaxropa. Knaccudpukanus skonornyeckux gaxropos. [Ipasuno munumyma 1O. JInGuxa.
3axon TonepantHocTH B. lllendopna
Tema 4.2. OCcHOBHOE cO/Iep:KaHue
Honynsiuus, Teopernueckoe odyueHune:
cooduecTBa, OKojoruyeckas XapakTEepUCTUKAa BMJAa U HOMNYJALMHU. OKOJOTMYECKas HHUIIA BUAA. OKOJOTMUYECKHE
IKOCUCTEMBbI xapaktepucTuku nomyisuuud. CoolmiectBa U 3kocucTeMbl. buorienos u ero crpykrypa (B.H. Cykaue). Csizu
MEXJy opraHusMamu B OuoneHoze. CTPyKTypHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYLEHTbI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B 3KocucTeMe. Tpodrueckrue ypoBHH. OK 01
AHTpPOIIOT€HHBIE 3KOCUCTEMBL. ATpO3KOCHCTEMbI. OTINYHS arpOIKOCUCTEM OT OMOTEOIIEHO30B. Y POOIKOCHCTEMBI. OK 02
OCHOBHbBIE KOMIIOHEHTBI YPOOIKOCUCTEM OK 07
IIpakTHYecKue 3aHATHSA:
Tpoduueckue nenu u ceru. OCHOBHBIE IOKa3zaTelld 3KOCHCTeMbl. buomacca W mpoAykuus. DKOJOrMYECKHUe
NUpaMUJIbl yucell, buomaccsl ¥ 3Hepruu. [IpaBuiio nupamMuabl SHEPrUHU.
Perienue npakTUKO-OPMEHTUPOBAHHBIX PACUETHBIX 3a/laHUM O MEPEHOCY BELECTBA U 3HEPIUH B IKOCHCTEMAX C
COCTaBJIEHUE TPOPHUUECKUX Ienel u nupaMu] OrnomMacchl U SHEPTUU
Tema 4.3. OcHOBHOE coiepxaHue
buocdepa - Teopernueckoe o0yueHnue:
rj100a1bHas buocdepa — xuBas obonouka 3emnu. PazButue mnpexacraBienuit o Ouochepe B Tpymax B.U. Bepnanckoro.
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
IIpakTHYeckHe 3aHATHSA:
Pemenue mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33]a4 Ha ONpe/ieIeHue MO HACAKICHUN sl CHUKEHUS
KOHIEHTPAIlMU YTIIEKHCIIOro raza B aTMoc(epe CBOEro pernoHa npo>KUBaHUsI
Tema 4.4. OcHOBHOE coJiepKaHue OK 01
Biausinue Teopernueckoe o0yueHune: OK 02
AHTPONOTeHHBIX AHTpOIIOTeHHBIE BO3JCHCTBUS Ha Onocdepy. 3arpsi3HEHUs] KaK BUJ aHTPOIIOTCHHOTO BO3JCHCTBUS (Xumuueckoe, OK 04
(paxTopos Ha @uzuueckoe, Ouonocuueckoe, OmMxoo0bl NPoOU3BOOCMEa U nompebaeHusr). AHTPOIOTeHHbIE BO3JEHCTBUA Ha OK 07
ouocgepy atMocepy. BosaeiictBus Ha runpochepy (3acpsasHenus u ux ucmouHuxu, ucmowjeHusi 600). BoznencTBus Ha IK 1.2.
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mutocdepy (Oeepadayus nouswl, 6o3delicmsue Ha 2OpHble NOpodd, Heopa). AHTPOIOTEHHBIE BO3ACHCTBUS Ha [IK 4.2.
OMOTHYECKUE COOOIIECTBA (1eca u pacmumenbHble COOOUWECMEd, HCUBOMHBLI MUP) [IK 4.4.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE TPAKTHYECKOT0 3aHATHSA: [IK 6.2.
Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUi [0 COXPAHEHHIO IPUPOIHBIX PECYPCOB CBOEIO IIK 6.6.
pervoHa npoxxuBanus. [IpakTHKO-OpHUEHTHPOBAHHOE pacueTHOE 3aJjaHKe pacueTa BOJONOTPeOIeHNs HACEIEHHOTO
MYHKTA.
Tema 4.5. Bausinue | OCHOBHOe co/lep:KaHue 6
COLMAJIBHO- Teopernueckoe odyueHune: 2
IKOJIOIr'H4€CKHUX 3I[OpOBBe " €0 COCTaBJIAIOIIUE. CDaKTopBI, MOJIOKUTEIIBHO M OTPUIATEIIBHO BIMSIOIINE HA OpraHu3M 4CJIOBCKA. 1
(¢paxkTopos Ha Bpennbie npuBbIUKY: TOCIEACTBHS U TpoduiiakThka. [Ipobiema TeXHOTeHHBIX BO3CHCTBUIT Ha 37I0POBHE
310POBbE YeJIOBEKA | yelloBeKa (dJEKTPOMAarHUTHBIE TOJIs, ObITOBAs XUMHsI, N30BITOYHBIC IIIYMBI, Pauanus 1 T.11.). AJganranus
OpraHu3Ma 4YesioBeKa K (pakTopaM OKpYKaIoIIel Cpeibl. 3allMTHBIE MEXaHU3Mbl OPraHN3Ma YeloOBeKa. 3I0pPOBbE U
paboTOCIIOCOOHOCTD.
[Tpunumne! popMupoBaHus 310poBbecOeperaromiero nopeaeHus. @uzndeckas akTHUBHOCTD U 310pOBbe. [ pymmbl 1 8§ 83
310poBbs. OCHOBBI 3aKallMBaHUsA. bUOXMMUYECKUE aclIeKThl palluOHAIbHOTO nuTanus. [lpaBuna 6e3onacHoro OK 07
MCIOJIb30BaHUsl OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB K 1.2
IIpakTHYecKkHe 3aHATHSA: K 4'2’
OmnpeeneHre CyTOYHOTO PaIrlioOHa MUTAHKS 2 K 4' 4'
Co3nianne WHIMBUAYAIHbHOM MaMSITKU 110 OpraHU3alliK PallMOHATIBLHON (PU3NYECKON aKTUBHOCTH 2 K 6:2:
IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COJIeP:KAHME J1a00PATOPHOI0 3aHATHS K 6.6.
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
KH3HH KaK10r0 buoTtexHonorus kak Hayka U mpou3BoACTBO. OCHOBHbIE HANPaBICHHSI COBPEMEHHON OMOTEXHOIOTHH. MeTo b1 2 OK 04
6noTexHoI0ruu. OOBEKTH OMOTEXHONIOTUU. DTHKA OMOTEXHOJIOTMUECKUX U TeHETUYECKUX SKCIIEPUMEHTOB. IIK 1.2.
[paBuia moucka v aHaIM3a OMOIKOJIOTHUECKON HHPOPMAIMH M3 Pa3INYHBIX HCTOYHUKOB (HayJdHas M y4eOHO- 11K 4.2.
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Hay4JHas JIUTepaTypa, CpeICTBa MacCOBOM nH(popMalnuu, cetb IHTepHET U 1pyrue) 1K 4.4.

IIpojeccrnoHaIBLHO-OPHEHTHPOBAHHOE COACPKAHUE IPAKTHYECKOI0 3AaHATHSA [IK 6.2.

Keiicbl Ha aHanmu3 MHAOPMALUK O HAYYHBIX JOCTHXKEHUAX B 00JIACTH FEHETHUECKMX TEXHOIOIHM, KIETOUHON IIK 6.5.

WH)KEHEPUH, NMUIIEBBIX OMOTEXHOJIOIUH. 3aIunTa Keiica: MpeICTaBIeHUE Pe3yabTaToOB PEIIeHUs KEHCOB IIK 6.6.

(BBICTYIUZICHHUE C TIPE3EHTAIEH )
Tema 5.2.1. Conep:xanue 4 OK 01
Bbuorexnosorun B | IlpodeccnoHaILHO- OPHEHTHPOBAHHOE COMEP/KAHNE MPAKTHYECKOT0 3aHATHSI OK 02
MeIUIUHE U Pa3Butre 6MoTeXHOIOTHI B 00J1aCTH MEIUITMHBI B (hapMalii ¥ MPUMEHEHHE UX B KU3HH YEJIOBEKa, TOUCK U 2 OK 04
(dapmanuun aHayM3 UHGOPMAIMK U3 Pa3IMIHBIX HCTOYHUKOB (HayYHas M y4eOHO-HAyYHas IUTEPaTypa, CPEACTBA MACCOBOM 1K 1.2.

uHpopManuu, ceTb IHTEepHET U Apyrue) [IK 4.2.

Keiicel Ha ananu3 nHGopMaIu 0 pa3BUTHN OMOTEXHOJIOTUH B MeAUIIMHE U dapmanuu (TI0 TpyImam) IIK 4.4.

. . . 2 [IK 6.2.
3amuTa keiica: [IpeacraBienue pe3ynbTaToB pelICHUS KEHCOB (BBICTYIUIEHHUE C MPE3EHTaluel ) K 6.6.
OcHoBHoOe coJep:kaHue

Pa3gen 6. Buoskojiornueckue uccjae0BaHuA OK 01
Tema 6.1. OcCHOBHOe co/Iep:KaHue 2 OK 02
OcnoBubie MeToabl | TeopeTuueckoe odyuyeHue: OK 04
OuodKoIOrHYecKuX | Hayunsiit MeTos. MeToabl OMOIKOIOTHUECKHUX UCCIICIOBAHHNA: MTOJICBbIC, Ta00PATOPHBIC, SKCIIEPUMEHTAJIbHBIC. 2 OK 07
HCCJIEI0BAHN I MOHHUTOPHHT OKpY’KaIOILEel CPe/Ibl: JOKAJIbHbIN, pETHOHAIBHBIN U IJ100aIbHBIN

Mertobl orcka, aHaiu3a 1 00paboTKH HH(POPMAILIMU O IPOEKTE B PA3IUYHBIX HCTOUHUKAX

JlabopaTropHble 3aHATHUS

[TocraHoBKa 1enu, 3ajad, BBIABUKEHHE T'MIIOTE3bI, IPOBEIECHUE DKCIIEPUMEHTA IO ONPEIEICHUIO ONTHUMAJIBHBIX

YCIOBHM it pocTa U (U3MOJIOTHUUECKOW AaKTUBHOCTHU JPOXIKEBBIX KIETOK. BBISBICHHE 3aKOHOMEPHOCTEH,

(dbopMynHupoBaHUE BHIBOJIOB M TPOTHO30B.

JlaboparopHble pabOThI Ha BEIOOP IO MUHU TPYIIIIAM:

1. Biusinue temnepaTypbl Ha pocTa U (PU3HOIOIMYECKYIO0 aKTUBHOCTD JIPOAIKEBBIX KIETOK

2. BnusiHue yraeBoJioB Ha pocTa M (PU3HOIOTHIECKYIO aKTHBHOCTbD JIPOKIKEBBIX KIETOK

3. CoueraHHOE BIMSHHE TEMIIEPAaTyphl M YIJIEBOJOB Ha POCTa M (DPU3MOJIOTHYECKYI0 AKTUBHOCTH JPOXIKEBBIX

KJIETOK
Tema 6.2. OcHOBHOE co/iepxaHue 10 OK 01
buoskosioruvyeckn | [pakruyeckoe 3aHsTHE OK 02
# IKCIIePUMEHT O0630p TeM yueOHO-MCCIIENOBATENbCKUX MPOEKTOB. BbIOOp yueOHO-MCCIIEeNOBAaTENbCKOIO IMPOEKTa U3 8112 8‘;

peIoKeHHbIX. POPMUPOBAHNE KOMaHAbI IPOEKTA. AJITOPUTM BBIIIOJHEHUS IIPOEKTA.
Kaxxgast rpynna BeIOMpaeT 0IMH U3 BAPUAHTOB yU4eOHO-UCCIIEI0BATENbCKUX MPOEKTOB!
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1. Onenka kayecTBa aTMOC(EpHOTo BO3AyXa

2. OneHka KayecTBa OYB METOJIOM (PUTOTECTHPOBAHUS

3. OueHka KayecTBa BOJ| IOBEPXHOCTHBIX BOJOEMOB 110 OPraHOJIENTHYECKUM U (PU3UKO-XMMUYECKUM CBOWCTBAM

4. Biusnue ITAB Ha pocT 1 pa3BUTHE CEMSIH BBICIIMX PACTEHUI

5. BausiHue coneBoro 3arpsi3HEHUs Ha pOCT U Pa3BUTHE CEMSH BBICIINX PACTCHUM

Ilepeulii 5man vinonnenus Npoekma:

OO0ocHOBaHME aKTyalbHOCTH BBIOpaHHOW TeMbl. BblsiBiaeHHe mnpoOieMbl HccIeloBaHMs, (OPMYJIUPOBAHHE
runoTe3sl. Bpibop MeronoB wuccnenoBanusa. Brpibop Todek orOopa mpod HaA TEPPUTOPUHM  HCCIIEIOBAHMUA.
[TocranoBka nenelt u 3anad ucciepoBanus. OnpeneneHue GopMbl MPEICTABICHUS PE3YIbTATOB HCCIIEJOBAHUS.
OnpeJieneHne ITarnoB U COCTABICHUE IJIaHa UCCIIEI0BAaHUS

JlabopaTropHbie 3aHATHSI 6
Bmopoti sman evinonnenus npoekma: TOATOTOBKA HEOOXOMMMOW IMOCYAbI W MaTepuaia Ui JKCIePHUMEHTa, | 2
MIPOBEJICHUE SKCIIEPUMEHTA, MEPHOANYEcKasl MPOBEpKa TEUEHMs SKCIIEPUMEHTa/ cOOp MaTepuana B BHIOPAHHBIX
TOYKax 0TOOpa Mpobd
Tpemuii sman 6vInOIHEeHUss HNpoekma: TIOIY4YEHHE TEPBUYHBIX JKCHEPUMEHTANbHBIX JaHHBIX, IPOBEACHUE | 2
CTaTUCTHYECKOW 00PaOOTKH MOTYYSHHBIX JaHHBIX
Yemeepmoiti 3man 6bINOIHEHUs NPOEKMA: BBIABIEHUE 3aKOHOMEPHOCTEH, (opMynHpoBaHUE BBHIBOJOB U | 2
IIPOrHO30B, OlIEHKa KaueCTBa UCCIEAYEMOro OObEKTA 110 pe3yIbTaTaM OMO3KOJIOTMUYECKOr0 aHAJIN3a
IIpakTnyeckue 3aHATHSA
3ammura npoekra [IpencraBieHne pe3ynbTaToB BHINOTHEHUS y4eOHO-UCCIIEOBATEIBCKUX IPOEKTOB (BBICTYILICHUE 2
C TIpe3eHTaIuein)
KoHcynpranuu k 3x3aMeHy 6
IIpomexyTOoYHasi aTTecTanus (IK3aMeH) 6
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 kmacc : yue6. mist obmeoOpa3oBaT. opraHu3anuil : 0a3oBblii ypoBeHb / B. B.
[Taceunuk [u ap.] ; mox pex B. B. Ilaceunuka. — 5-e uza. crep. — Mocksa : [IpocBemienue,
2022. —223 c. : un. — (JIuHUSA KU3HU).

buonorus. 11 xnace : 6a30BbIit ypoBeHb : yueOHuKk / B. B. Ilaceunuk, A. A. Kamenckuii, A. M.
Py6uoB [u np.] ; mox pea. B. B. Ilaceunuka. = 5-e uza. crep. — Mocksa : [IpocBemienue, 2023.
—272 c. : un. — (JIuHUS XKU3HN).

2. PexomenayeMble MedyaTHbIE W3JaHHS TI0 pealu3anuu oOneo0pa3oBaTebHON JTUCIUILIAHBI
MPE/ICTABICHBI B METOJMYECKIX PEKOMEHAIUSIX [0 OPraHu3alui 00yueHusl.
OcHOBHBIE IeYaTHbIE U3IAHUS

1. buonorus. 10-11 knacc (yriayOneHHbIH ypOBEHb): Y4eOHUK Uil CPEHETo 001iero oopa3oBaHus
/ B. H. dperun [u np.]; mox obmieit pemakmweir B. H. fAperura. — 2-e u3n. — Mocksa:
W3narensctBo FOpaiit, 2022.

2. Oo6yxoB, JI. K. buonorus: KJIeTKM # TKaHU: Yy4dyeOHOEe TmoOcoOue [UIsi CpEeaHero
npodeccnonansaoro oopazosanus / [I. K. O0yxos, B. H. KupuienkoBa. — 3-¢ usn., nepepad. u
non. — Mocksa: U3garensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHMK M NPaKTUKyM Ui CpedHero mpodeccuoHaabHoro obpaszoanus / B. H.
SAperrus [u gp.]; nox penakuueit B. H. Speiruna. — 2-e uza. — MockBa: U3parensctBo FOpaiir,
2022. — 378 c.

JJIeKTPOHHbIE U31aAHUS

1. Buonorus. 10-11 kmacce (yrayOJaeHHBIN YPOBEHB): YICOHHK JIJIsl CPETHETO 0011Iero o0pa3oBaHus

/ B. H. dperun [u np.]; mox obmei pemakmweir B. H. fAperuaa. — 2-e u3n. — Mockaa:
NznarensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe npocBenienue). — ISBN 978-5-534-15630-
0. — Teker: osnextponHblii // OOpazoBatenbHast miardgopma FOpait [caiit]. — URL:

https://urait.ru/bcode/509241
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2. Oo0yxoB, JI. K. Dbuomorus: kimerku W TKaHU: Yy4yeOHOe TMOcCoOWe IS CpPEIHEro
npodeccuonansuoro oopazosanus / [I. K. O6yxos, B. H. Kupunenkosa. — 3-e usn., nepepad. u
nomr. — Mocksa: UznatensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccronanproe 00pa3oBaHue).
— ISBN 978-5-534-07499-4. — Texct: >nexTpoHHbIi // OOpazoBaTenbHas miuaTdopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/494034
3. buonorus: yueOHUK M MPAKTHKYM I CpeaHero mpodeccuoHaibHoro oopazoanus / B. H.
Apseirun [u ap.]; nox pemaknuend B. H. Speiruna. — 2-e u3a. — Mocksa: U3narensctBo IOpaiir,
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KonTpoanb

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIMEOBPA30OBATEJIbHOU JUCHUIIVIMHDBI O/1.13 BUOJIOT'UA

H OI€HKAa PE3YIbTaTOB

OCBOCHU O6H.ICO6p&30BaTeJ'IBHOﬁ JUCHUITIIMHBI

PacKphIBAIOTCS Yepe3 TUCIHUILIMHAPHBIE PE3YNIbTaThl, HAlpaBIeHHbIe HA (JOPMHUPOBaHKE OOIINX U
podecCHOHATIBHBIX KOMIIETEHIUH 110 pa3/ienaM U TeMaM CO/ep)KaHus yueOHOro Marepuaa.

Oo0masn Paznen/Tema T oeHOYHBIX MePONIPUATHH
KOMIIETEH
nus
Pa3zgea 1. Kinerka — cTpyKTYpHO- KonTpoabHasi padora “MoJiekyJIAPHbIH YPOBEHb

(l)yHKIII/IOHaJIBHaH CAMHHUIIA )KUBOI'O

OpPraHM3anuu ;KUBOro”

OK 02 Tema Nel.l.buonorust kak | 3anoJHEHHE TAOIUIBI C OMUCAHUEM METOJIOB
HayKa MUKPOCKOIIUPOBAHUS C UX IOCTOMHCTBAMH U
HEJOCTaTKaMHU.
3anonHeHue Tabaunbl «BKian y4eHbIX B pa3BUTHE
OHOIOTHI
OK 02 Tema Nel.2.00mas 3anojHeHue CPaBHUTEIBLHONM TaOJIUIBI CXOJCTBA U
XapaKTePUCTHKA KU3HU pa3Inyuuii )KUBOTO U HE KUBOTO
OK 01 Tema Nel.3.buonorndeckn |P@poOHTANIBHBIN OMPOC
OK 02 BAJKHBIE XUMHUYECKUE [loaroroBka yCTHBIX COOOIIEHUH ¢ Ipe3eHTaUEN
OK 04 COCIMHEHUS BrinonHeHue u 3amnuTa J1abopaTopHbIX paboT:
«Onpenenenue ButamMuHa C B MPOIyKTaxX MUTAHUS,
«"uapodunbHO-THAPOGOOHBIE CBONCTBA JTUITUIOBY
OK 01 Tema Nel.4.CtpykTypHoO- OnenuBaemasi AUCKYCCHS 110 BOIPOCAM JICKIIUU
OK 02 (byHKIMOHATIBbHAS PazpaboTka MeHTanbHON KapThl MO KJIacCU(pUKALUU
OK 04 OpraHu3aIys KIETOK KJIETOK M X CTPOCHHUIO Ha IIPO- U 3YKapUOTHYECKUX U
10 APCTBAM B MUHU I'pyIIax
Brinonnenue u 3ammuTa J1abopaTopHbIX padoT:
«CTpoeHue KJIeTKH (pacTeHusl, ’)KUBOTHBIE, TPUOBI) U
KJIETOYHBIE BKJIFOUEHUS (KpaxMail, KaApOTUHOMIBI,
XJIOPOIIIACThI, XPOMOIIIIACTHI)»,
«IIponutiaeMocTs MeMOpaHsbI (TJ1a3MOIH3,
JIETIIIa3MOJIH3 )»
OK 01 Tema Nel.5. OpOHTAIBHBIN OIPOC
OK 02 CTpyKTypHO- Pa3zpaboTtka rioccapus
(GyHKLINOHATBHBIE Pemenue 3ana4 Ha onpeesieHNE TIOCIEN0BATEIBHOCTH
(bakTopbl HYKJICOTHJIOB
HaCJIEICTBEHHOCTU
OK 01 Tema Nel.6. @pOHTAIBHBIN OITPOC
OK 02 IIpoueccsl MaTpUYHOTO Tect «lIponeccel MATPUYHOTO CUHTE3A»

CHHTEC3a

Pemenue 3agau Ha onpeieeHne Nociie10BaTeIbHOCTH
AMUHOKUCIIOT B MOJIEKyJe Oenka

Pemenue 3agad Ha onpeieieHne NoCiIe10BaTeIbHOCTH
AMUHOKUCIIOT B MOJIEKyJe OeJKa B Cliydae U3MEHEHUS
nocaeaoBaTeabHOCTH HykieoTuaoB JJHK
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OK 02 Tema Nel.7.

OpoHTaNTBHBIN OIPOC

OK 04 Hexnerounsie ¢popmbl [ToaroToBka yCTHBIX COOOIIEHHI ¢ Tpe3eHTauei
KU3HU (BupycHbIe U OakTepraibHbIC 3a001eBaHus. O0IIHe
MPUHIUITBI KCIIOJIb30BaHUS JIEKAPCTBEHHBIX BEILIECTB.
Oco0eHHOCTH MPUMEHEHUSI aHTHOUOTUKOB)
OK 02 Tema Nel.8. OpoHTaIBHBIN OIPOC

OOMEH BelIeCTB U
MPEeBpAIICHIE YHEPTUU B

3anoJHeHUEe CPaBHUTEIBLHOM TaOIUIIbI XapaKTEPUCTUK
THUIIOB OOMEHA BEIECTB

KJIETKE
OK 02 Tema Nel.9. OOcyxIeHne 1o BOIPOcaM JICKIIHH
OK 04 Ku3HenHblil nuki kieTku. | PazpaboTka JIeHThl BpEMEHU KU3HEHHOTO UK

Muto3. Meiio3

Pa3nea 2. Ctpoenue u GyHKINH
opraHusma

KonTpoubnas padora ”Ctpoenue u pyHkuuun
opranusma”

OK 02 Tema Ne2.1. Ctpoenue OueHuBaemas JUCKycCus
OK 04 opranusma Pa3paboTka MeHTalbHOM KapThl TKAHEH, OpraHoB U
IIK 1.2. CUCTEM OPraHOB OPraHU3MOB (pacTeHUs, )KUBOTHBIE,
[IK 4.2. YeJIOBEK) C KPaTKOM XapaKTEPUCTUKON UX (DYHKIUN
[IK 4.4. [ToaroroBka u MpeaCTaBICHUE YCTHBIX COOOIIEHUMN C
[IK 6.2. npe3eHTauel (MMMYHUTET, HHPEKITHOHHBIC
TIK 6.6. 3a001eBaHUs, SITUIEMUH, BAKIIMHAIUS )
OK 02 Tema Ne2.2. ®opmbl @pOHTAIBHBIN OITPOC
K 1.2. Pa3MHOXKEHHUS OPTraHU3MOB | 3amOJHEHUE TaOIHIIbI C KPAaTKON XapaKTEPUCTUKON U
[IK 4.2. npuMepaMu GOpM pa3MHOKEHHUST OPTaHU3MOB
[IK 4.4.
[IK 6.2.
1K 6.6.
OK 02 Tema Ne2.3. Pa3paboTka n1eHTHI BpeMEHH C XapaKTePUCTUKON ATAIOB
OK 04 OHTOreHe3 )KMBOTHBIX U OHTOTI€HE3a OTAEIBHON IPYIIION )KUBOTHBIX U YEJIOBEKA
4eJIoBeKa 10 MUKpPOTpyTIIaM
Tect/onpoc
OK 02 Tema Ne2 4. CocraBieHne )XKM3HEHHBIX [IUKJIOB PACTEHUH 110
OK 04 OHTOTeHEe3 pacTeHH otnenaM (MOXOBHUIHBIE, XBOIIEBUTHBIE,
MallOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHOBHbIE IOHATHSA Tecr
TEeHETUKHU
OK 02 Tema Ne2.6. OpoHTaTBHBIN OMTPOC
OK 04 3aKOHOMEPHOCTHU Tect o Bompocam JIEKIUH
K 1.2. HACJIEJOBAHUSA Pemenue 3amad Ha onpeeneHue BEPOSITHOCTH
IIK 4.2. BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPU
[IK 4.4. MOHO-, JTU-, IOJTUTHOPUIHOM U aHATM3UPYIOIIEM
IIK 6.2. CKpEIIMBAHUH, COCTABIEHNE FTEHOTUIINYECKUX CXEM
[IK 6.6. CKpELIMBAHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3aumopeiicTBue reHOB Pa3paborka rioccapus
Pemenue 3a1a4 Ha onpeziesieHne BEPOSTHOCTU
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BO3HHUKHOBCHHUA HACJICACTBCHHBIX ITPHU3HAKOB IIPHU
Pa3JIMYHBIX TUIIAX B3aUMOJCHCTBHUSI T'CHOB,
COCTaBJICHHUEC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUSA

OK 01 Tema Ne2.8. Tect

OK 02 CueruienHoe HacinenoBanue | Pa3paboTka rioccapus

K 1.2. MPU3HAKOB Peuienue 3aau Ha onpeneneHue BEPOSITHOCTH

1K 4.2. BO3HUKHOBEHMS HACIECTBEHHBIX MPU3HAKOB MIPH

IIK 4.4. CIICTIIICHHOM HacJIeJOBaHUM, COCTaBIICHIE

T1IK 6.2. TEHOTUITMYECKUX CXEM CKPEIIMBAHUS

IIK 6.6.

OK 01 Tema Ne2.9. Tecr

OK 02 ['eneruka mona PazpaboTtka rioccapus
Pemenue 3ana4 Ha onpe/esieHne BEPOATHOCTU
BO3HUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB,
CLICTUIEHHBIX C I10JI0M, COCTaBJIEHUE FT€HOTUITUYECKUX
CXEM CKpEIIUBaHUsA

OK 01 Tema No2.10. Tecr

OK 02 ['eneruka yenoseka PazpaboTtka rioccapus
Pemenue 3ana4 Ha onpesiesieHne BEPOSATHOCTU
BO3HUKHOBEHUS HACJIEICTBEHHBIX PU3HAKOB,
UCIOJIb3YSl METO/Ibl TEHETUKH YE€JIOBEKA, COCTABICHUE
TEeHOTUIINYECKUX CXEM CKpEIMBaHUs
[ToaroroBka yCTHBIX COOOIIEHUH € IPE3EHTALUEN O
HaCJIe/ICTBEHHBIX 3a00JICBaHUAX YEJIOBEKa

OK 01 Tema Ne2.11. Tect

OK 02 3aKOHOMEPHOCTH Pemenue 3aiay Ha onpeesneHrne TUIIA MyTalluK [IpU

OK 04 WU3MEHYHUBOCTH nepeaye HaclIeICTBEHHBIX PU3HAKOB Y YeJIOBEKa

OK 01 Tema Ne2.12. Tect

OK 02 Cenexuusi OpraHu3MoB Pazpabotka rioccapus
Pemenue 3aia4 Ha onpesiesieHne BO3MOKHOTO
BO3HHUKHOBEHHS HACJIECTBEHHBIX IPU3HAKOB 110
CEJIEKIIMH, COCTABJIEHUE T€HOTUITNYECKUX CXEM
CKPEIHUBAHUS

Pa3nea 3. Teopus 3Bo/II00MA KonTtpoJubHas padora “Teopernyeckue acleKkThl
JBOJIIOIINH KM3HHU HaA 3emJie”

OK 02 Tewma 3.1. Uctopus OpOHTAIBHBIN OIPOC

OK 04 ABOJIFOLIMOHHOTO YUE€HHUS Pa3paboTka 1eHTHI BpeMEHU Pa3BUTHS IBOJIIOLIMOHHOTO
y4eHUs

OK 02 Tewma 3.2. Muxkpospomtonus  |DOpoHTaANTBHBIN OITPOC
PazpaboTka rioccapusi TEpMUHOB

OK 02 Tema 3.3. Makpossomonus |OueHuBaemasi IUCKyCCus
Pa3paboTka rioccapus TEpMHUHOB

OK 02 Tema 3.4. @poHTANBHBIN OIIPOC

OK 04 BoznukHoBenue u pa3suthe |[loaroroBka u mpejncraBieHHe YCTHOIO COOOIIEHUS U

KU3HU Ha 3emiie JIEHTBI BpEMEHH BOZHUKHOBEHHUS U PA3BUTHUS

KUBOTHOT'O ¥ PaCTUTEILHOTO MHUpa

OK 02 Tewma 3.5. ®pOoHTATBHBIN OMPOC

OK 04 [Tpoucxosxaenue yenoBeka — |PazpaboTka JIEHT BpeMEHH U MEHTAJIbHBIX KapT Ha
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AHTPOIIOTCHE3

BBIOOD:

“OBoIoIMs COBPEMEHHOIO YelloBeKa™, “Bpemst U mytu
paccelieHus yenoBeka no mianere”, “BnusHue
reorpaduueckoit cpeapl Ha MOPQOJIOTHIO U
(dbusmosoruro yenoseka”, “UemoBeueckue pacel”,
o0CyXKIeHHe

Pa3gen 4. Dxoaorus

KoutpoabHnas padora “TeopeTnuecKkue acneKkThl
JKO0JIOrHHu”

OK 01 Tema 4.1. TecT mo skoI0rHYeCKUM (paKTopaM M cpeiaM KU3HH
OK 07 Okonorndyeckue GakTopsl 1 |OpraHU3MOB
Cpelbl KU3HU.

OK 01 Tema 4.2. CocrapieHue cxeM KpyroBopoTa BEIIEeCTB, UCIIOIb3YS

OK 02 [Momynsmus, cooOmecTBa,  |[MaTepUabl JSKIUU

OK 07 3KOCUCTEMBI Pemienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJlaHui 10 IEPEHOCY BELIECTBA U SHEPTUU B
JKOCUCTEMAaX C COCTaBJICHHE TPOHUUECKUX LIETIeH U
nupamMui OMOMacchl U IHEPTUU

OK 01 Tema 4.3. OueHuBaemasi JUCKyCCUs

OK 02 buocdepa - rmobanpHas Tecr

OK 07 9KOJIOTHYECKask CUCTEMA Pemmenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX
3aJ1a4 Ha oIpeesieHue MIOIA Iy HACAKACHUN IS
CHIDKEHUS KOHIIEHTPAIIMU YTIIEKHCIIOro raza B
aTMocdepe CBOET0 pernoHa MpOKUBAHUS

OK 01 Tewma 4.4. Bnusinue Tect

OK 02 AHTPONOTEHHBIX (paKTOPOB Ha |Perenne mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX

OK 04 ouochepy 3a/IaHH 10 COXPAHEHHUIO MPUPOIHBIX PECYPCOB CBOETO

OK 07 peruoHa npoKuBaHus

OK 02 Tema 4.5. Bnusiaue OueHuBaemasi AUCKyCCUs

OK 04 COLIMAJIbHO-3KOJIOTHYECKHUX BoinonHeHus NpakTUYECKUX 3a/1aHUMI:

OK 07 (bakTOpOB Ha 3710pOBBE “Omnpenenenne CyTOYHOTO pallioHa MUTaHus

IIK 1.2. qeJIoBeKa “Co3nanre MHAUBUAYATbHON MaMSTKH 110

I1IK 4.2. OpraHu3alMK PallMOHATIBHON PU3HUECKON

[IK 4.4. AKTUBHOCTH

I1IK 6.2. Brinonnenue nabopaTopHoi paboTsl Ha BBIOOP:

1K 6.6. "YMcTBeHHas paboTOCIOCOOHOCTH",

"BnusiHue abuotnyeckux pakTOpOB Ha YelloBeKa
(HM3KHE U BBICOKHE TemrepaTypsl)"”

IIpodeccnonaIbHO-OPHEHTUPOBAHHO
co/ep:KaHue
Pa3gen 5. buoJsiorus B ;KU3HH

3amuTa Keica: IpeACcTaBIeHUE pe3yIbTaToOB PELICHUS
KeicoB (BBICTYIJIEHUE C NTPE3EHTAINEH )

OK 01 Tema 5.1 Brinonnenue keiica Ha aHaU3 UHPOPMALIUHU O
OK 02 bHroTexXHOIOTNH B )KU3HU Hay4YHBIX JOCTHKEHUSIX B 00J1aCTH T€HETUYECKUX
OK 04 Ka)X10T0 TEXHOJIOTUM, KJIETOYHON UHKEHEPUH, MUILEBBIX
IIK 1.2. OMOTEXHOJIOTHH (110 TpyITaM), peICTaBICHNE
I1IK 4.2. pe3yIbTaTOB PEILIEHUs KENCOB

[1IK 4.4.

I1IK 6.2.

1K 6.6.

OK 01 Tema 5.2.1. BrinonHenue keiica Ha aHaTU3 UHPOPMALIUHU O
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OK 02
OK 04

IIK 1.2.
I1IK 4.2.
IIK 4.4.
I1IK 6.2.
IIK 6.6.

buorexHonornu B MeumuHe
u dapmanuu

Pa3BUTUU OMOTEXHOJIOTHI B MEAUITMHE U (hapMaIiuu
(o rpymnmnam), NpeACcTaBIEHUE PE3YyIbTaTOB PELLICHUS
KeicoB

Pa3zgen 6. Buosrkosornueckue

[IpencraBienue pe3ynbTaTOB BHIIOJIHEHUS YIeOHO-

HCCJIeJOBAHMS UCCJIEIOBATEILCKUX MPOEKTOB (BBICTYIUJICHHE C
MIPE3EHTALIUECH )
OK 01 Tema 6.1. Brimonnenue nabopaTopHbIX paboT Ha BEIOOp B
OK 02 OCHOBHBIE METO/IbI MUHUTPYINax:
OK 04 OMO3KOJIOIMYECKUX 1. BnusHue TeMieparypbl Ha pocTa U
OK 07 HCCIIeIOBAaHU I (hU3MOJIOTHYECKYI0 aKTUBHOCTD JIPOYKIKEBBIX KIETOK
2. BnwusHue yrieBoJIOB Ha pocTa U
(hU3HOIOTHYECKYI0 aKTUBHOCTD JIPOMOKEBBIX KIETOK
3. CoueraHHOE BIHUSHHE TEMIIEPATYPHI U
YIJIEBOJIOB Ha pocTa U (PU3UOJIOTHUECKYIO aKTUBHOCTD
JPOAKEBBIX KIIETOK
OK 01 Tema 6.2 BrimonHenune yueOHO-HCCIe10BATENBCKOTO MTPOEKTa
OK 02 buoskonornueckuii Ha BBIOOP:
OK 04 JKCIIEPUMEHT Onenka kauecTBa aTMOC(HEPHOT0 BO3AyXa
OK 07 Ornenka kayecTBa OYB METOJIOM (PUTOTECTHPOBAHUS
OreHka KauecTBa BOJ] IOBEPXHOCTHBIX BOJIOEMOB 10
OPTaHOJCTITHYECKUM U (PU3UKO-XUMHUIECKUM
CBOMCTBaM
Binsanaue ITIAB Ha pocT u pa3BUTHE CEMSH BBICIIUX
pacTeHuit
BnusiHue coneBoro 3arpsi3HeHus: Ha pocT U Pa3BUTHE
CEMSIH BBICIIUX PACTEHUM
OK 01
OK 02 .
BrinonHeHne sk3aMeHaIMOHHBIX 3aJJaHuH
OK 04
OK 07
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