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1. OBIIASI XAPAKTEPUCTHKA PABOYEN MPOIr'PAMMBI
OBIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI O/1.13 BUOJIOT'UA

1.1 MecTo AuCHUILINHBI B CTPYKTYpe o0pa3oBaTebHOi nporpammsl CITIO

O6meoOpazoBarenpHas auctuummaa  OJ[.13  «buonorus» sBiseTcs 00s3aTENBHOM  YacThIO
0011e00pa30BaTeabHOrO UKIA BXoAsmEeNd B oOpa3oBarenbHyto nporpaMmmy ®I'OC COO npu noaroroBke
CIIEIIMAJIMCTOB CPEHEro 3BeHa Ha 06a3e OCHOBHOro obmiero oopazoanus, B coorBerctBuu ¢ ®I'OC CIIO
no npodeccun 31.01.01. Meauuumnckuii agmuauctpatop B OI'BIIOY «MIMK».

[IpodeccnonanbHO-OPUEHTUPOBAHHOE ~ COJAEP)KAHHME  BBIOMpaeTcs 1O  OOBEKTY  U3YYEHHUS
“YKupoturie”, “Pacrenus™ u “Uemosek™.

Oo0bekT u3yuenus “Yesoex” onpenenen ajs npopeccun 31.01.01. MenuuuHCKUN aIMUHACTPATOP.

[lepuon oOydeHuss U pacupenesieHue M0 CeMecTpaM OIpenesieT 00pa3oBaTeIbHas OpraHu3aus ¢
Y4E€TOM HEOOXOAMMOCTH MPOXOKJIEHHUs pa3fena 6 B BECEHHUN MEPHOJ, YTO CBA3AHO C IOCTAHOBKOMN
OMOJIOTUYECKOTO AKCIIEPUMEHTa, a TaKXKE C YIETOM JIOTHKU (POPMHpPOBAHUS NMPEIMETHBIX PE3yIbTaTOB,
o0umx W npoecCHOHATbHBIX KOMIIETEHUIUH, MEXIPEIMETHBIX CBSI3€d C JAPYrUMHU JAUCHUILTHHAMU
00111€00pa3oBaTeIbHOrO U 00IIEeTTPO(HEeCCHOHATBHOTO ITUKIOB yueOHoro rana OITOIL.

1.2. e ¥ muI1aHUpYyeMble Pe3yJabTAThl 0CBOCHHUS TUCIUTLIUHBI:

1.2.1. Heau TUCHUTINHBI

Heab: hopMupoBanue y 00y4Jarommxcs CUCTEMbI 3HAHUI O Pa3IMYHBIX YPOBHSX JKU3HHU CO 3HAHHEM
COBPEMEHHBIX TMPEJCTAaBICHUNH O JKUBOM NPHUPOAC, HABBIKOB 110 MPOBEACHUI0 OHOJIOTHYECKUX
UCCIIEIOBAaHUM C COOJIIOJIGHUEM OSTUYECKUX HOPM, apryMEHTHPOBAaHHOW JIMYHOCTHOM TMO3ULIUU TIO
OepeKHOMY OTHOIIEHUIO K OKpY:KalolIeH cpeie.

3apaum:

e monydeHue (yHIAMEHTaIbHBIX 3HaHUK o Owmonormdeckux cucremax (Kierka, Opranusm,
[Tomymsitusi, Bua, Dkocuctema); UCTOpUM Pa3BUTHsI COBPEMEHHBIX MPEJICTABICHUH O >KUBOW MpPUPOIE,
BBIJIAIONIUXCS OTKPBITUSIX B OHOJIOTMYECKOM HayKe; pojidi OMOJOTMYECKONW HaykKd B (DOpMUPOBAHUHU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOUW KapTUHBI MUPA; METOAAaX HAyYHOTO MMO3HAHUS;

* OBJIQJICHUE YMEHUSIMU JIOTUUECKH MBICIUTH, OOOCHOBBIBATh MECTO M POJIb OMOJIOTHUECKUX 3HAHUI
B MPAKTUYECKON JEATENbHOCTH JIOAEH, pPa3BUTUM COBPEMEHHBIX TEXHOJIOTHM; OMNpPENEesaTh >KUBbIC
00BEKTHI B TIPUPOJIC; MPOBOAUTH HAOMIOJACHUS 32 DKOCHCTEMaMU C IEJIbI0 MX OINUCAHUS U BBISBICHUS
€CTECTBEHHBIX M AHTPOINOTCHHBIX W3MEHEHMI; HAaXOIUTh U aHAIM3UPOBATh WHGPOPMAIUIO O >KHUBBIX
00BEKTaX;

* pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, WHTEIUIEKTYallbHBIX W TBOPYECKHX CIOCOOHOCTEM
0o0ydJaronuxcsi B Mpoiecce M3ydeHus: OMOJOTUYECKUX SIBJICHHUM; BBIJAIONMIUXCS JOCTHXKEHUN OUOJIOTHH,
BOIIIEIINX B OOIIEUETOBEUECKYIO KYIbTYPY; CIOKHBIX U MPOTUBOPEUUBBIX MYTEH pa3BUTHS COBPEMEHHBIX
HAy4HBIX B3TJIAJIOB, HJCU, TEOPUU, KOHIEHIUH, TUIMOTE3 (O CYIIHOCTH W TPOUCXOXKJICHUU >KU3HH,
YyeloBeKa) B Xoze paboThl ¢ pa3InYHBIMUA UCTOYHUKAMU UH(POPMAIUH;

* BOCMHTaHHE YOEXKJACHHOCTH B HEOOXOJUMOCTH TMO3HAHUS KUBOW MPUPOIBI, HEOOXOTUMOCTH
palMoOHAIBLHOTO TPUPOIONOIB30BaHMS, OEPEKHOTO OTHOILIECHUS K TIPUPOTHBIM pecypcaM U OKPYKaroIIeH
cpene, COOCTBEHHOMY 3/I0pPOBbIO; YBOXEHHUS K MHEHHUIO OIIMOHEHTAa MPHU OOCYKIEHUU OUOIOTUYECKUX
npo0Jem;

* UCIOJB30BaHUE MPHOOPETEHHBIX OMOJOTUYECKUX 3HAHWM M YMEHUN B TOBCETHEBHOW >KU3HH IS
OLICHKH TOCNEACTBUM CBOEH [eATeNbHOCTH (M JEATENbHOCTH JPYTHX JIIOJe) MO OTHOLIEHUIO K
OKpY’Kalollel cpejie, 310pOBbI0 IPYTUX JII0/IeH U COOCTBEHHOMY 3/I0pOBbI0; 00OCHOBaHHE U COOJIOJICHHE
Mep mnpoduIakTUKU 3a00JieBaHUM, OKa3aHHME MEpPBOM TMOMOIIM NIpPHU TpaBMax, COOJIOJIEHUE MPaBUII
MOBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS 001Ie00pa30oBaTebHON JIMCHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue AUCUUIUIMHA UMeeT npu popmupoBanuu u pa3sutuu OK u [1K:



Koa
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mrue

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

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aja4
npoecCuOHABLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTH TPY10BOIr0 BOCIIMTAHMA:

- TOTOBHOCTb K TpYyIy, OCO3HaHHE IICHHOCTHU
MacTepCcTBa, TPYAOIIO0HE;

- TOTOBHOCTb K aKTHUBHOH JEATEIbHOCTU
TEXHOJOTUYECKOW W COLMAIBHON HAarpaBICHHOCTH,
CHOCOOHOCTh ~ WHHUIMHPOBATh,  IUIAHUPOBATH U
CaMOCTOSTENIFHO BBIIOIHATH TAKYyIO AEATEIBHOCTD;

- UHTEpEC K pa3IU4HbIM cdepam
npodeccHoHaIbHON AEATEIHHOCTH,

OBnaneHue  yHHMBEpCaJIbHBIMU
II03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIe JIOTHYECKHe /IeliCTBUSA:

y4eOHBIMU

- CaMOCTOSITeNbHO  (OPMYNIHUpPOBaTh U
aKkTyalu3upoBaTb IMpoOJIeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CyHIeCTBeHHI)II\/'I IMpU3HAK HIIN
OCHOBaHUsl Ui CpaBHEHUS, KilaccUPpUKAIMK W
00001eHMS,

- ONpeneNsTh IeNu AesITeNbHOCTH, 3a/1aBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,

- BBISIBJIATh 3aKOHOMEPHOCTU M TIPOTHBOPEUHSI B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHTh KOPPEKTUBBI B JIEATEIHHOCTb,
OLCHUBATH COOTBETCTBUEC PE3YIbTATOB eisam,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

- Ppa3BuUBAaThb KPCATUBHOC MBIIIJICHUC
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BbIe HcCIEeI0BATEIbCKHE eCTBUSI:

- BJIAJICTh HaBbIKaMU yaeOHo-
WCCJICIOBATEIILCKOM M TPOSKTHON  JIEATEIBHOCTH,

pu

- chopMupoBaTh 3HAHUS O MECTE€ U poOJIM OUOJOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYYHOMH
KapTUHBl MHpa, B IO3HAHMM 3aKOHOB MPUPOJBI U PEIICHUH >KU3HEHHO
Ba)XHBIX COIUAIBHO-ITUYECKUX, SKOHOMHUYECKUX, IKOJOTMUECKUX MPOoOIeM
YEJIIOBEUECTBA, a TaKKe B PELIEHUU BOMNPOCOB  PaALHUOHAIBHOTO
MPUPOJIONIONB30BAHNSA; B (OPMHUPOBAHMU I[IEHHOCTHOTO OTHOUICHUS K
npupoje, OOIIEeCTBY, YENOBEKY; O BKJIQJ€ POCCHUICKUX U 3apyOeKHBIX
YYEHBIX - OMOJIOTOB B Pa3BUTHE OMOJOTWHU; (PYHKIIMOHAIBHONW TPaMOTHOCTH
YeNoBeKa JJIsl PEelIeHuUs )KU3HEHHBIX MpoOem,

- yMeTh BIAJIETh CHCTEMOW OWOJOTHYCCKHX 3HAHHM,
BKJIFOYAET:

OCHOBOITOJIATAIONINE OHOJIOTUYECKHE TEPMHUHBI M TOHATUS (JKU3HB,
KJIETKa, TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJSAIUs, SKOCUCTEMA, OUOIICHO3,
onocdepa; merabonm3M, TOMEOCTa3, KJICTOYHBI HMMYHHUTET, OMOCHUHTE3
Oernka, OHONOIUMEDBI, JMCKPETHOCTD, CaMOpETyJISLHNS,
CaMOBOCIIPOU3BEICHHUE, HACJIEeICTBEHHOCTb, W3MEHYUBOCTb,
HHEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Oouonornueckue Teopuu: kierounas reopus T. [1IBanna, M.I1Inelinena,
P. BupxoBa; KJIOHalIbHO-CENEKTUBHOrO uMMyHutera [L.Opmux, W.HM.
MeuHukoBa, XpOMOCOMHasi Teopus HacineACTBEHHOCTH T. MopraHa, 3aKoH
3aponpimieBoro cxoxacrsa K. bapa, somounonnas teopus Y. JlapsBuna,
CHHTETHYECKasi TEOpHUsl SBOJIIOLMHU, Teopus aHTpornorene3a Y. JlapBuHa;
Teopust 6uoreonieno3a B.H. Cykauépa; yuenus H.M. BaBunosa - o LlenTpax
MHOT000pa3us U MPOUCXOXKIEHUS KyIbTypHbIX pacTenuii, A.H. CeBepiona -
0 MyTsIX W HampaBleHusx sBomonnu, B.W. Bepranckoro - o 6uocdepe;

3aKOHBI (€AMHO00pa3us MOTOMKOB IEPBOTO MOKOJIEHUS, pACIIETIIICHUS
IIPU3HAKOB, HE3aBUCUMOrO HacienoBaHus mpusHakoB [. Mennens,
CLEIJIEHHOTO HACJIEJI0BAHUS IMPU3HAKOB M HApYLIEHUs CLEIICHUs IeHOB T.
MopraHa; roMOJIOTHUECKUX PAIOB B HacleACTBEHHOW m3MeHunBoctu H.M.
BasunoBa, renermdeckoro paBHoBecus Jx. Xapam u B. BaiinOepra;

KOTOpast
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HaBBIKAMH pa3peIIcHust IPooIIeM;

- BBISABJIATH HpI/I‘-II/IHHO'CHCI[CTBeHHBIe CBA3HU U
aKTyaJM3UpOBaTh 3ajady, BBIABHraTh THMIIOTE3Y €€
peLHCHI/ISI, HaXOIUTb apI‘YMeHTBI IJIA 10Ka3aTeJIbCTBaA
CBOMX yTBEP)KICHMH, 3agaBaTh I[apamMeTpbl U
KPUTEPHH PELICHHUS;

- aHAJIM3MPOBATH MOJTYYECHHBIC B XOJ€ PEIICHUS
3aJa4un pe3y.HBTaTBI, KpI/ITI/I‘-ICCKI/I OLICHUBATh WUX
JIOCTOBEPHOCTH, POTHO3UPOBATh H3MCHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCUTh 3HAHUS B MIO3HABATEIbHYIO
U IIPAKTUYECKYIO 00JIaCTU KU3HEAEIATEIbHOCTH;

- yMEThb HHTEIPUPOBATh 3HAHUSA M3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BbIABHUI'ATb HOBBIC nacu, npeajiaraTtb
OpPUTrMHAJIbHBIC MTOAXOAblI U PCHICHU A,
- CIIOCOOHOCTD Hux HCIIOJIB30BaHUA B

ITO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

3aponpimeBoro cxoacrtsa K. bapa, 6uorenernueckoro 3akona 3. ['ekkens,
®. Mromepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuaEMyMa FO. JluOuxa, HKOJIOTHYECKOW MUPAMUABI YHCEN,
OMOMacChl M DHEPTHUH);

runore3bl  (koauepBatHot A.M. Omnapuna, nepBuuHoro OynaboHa JIxk.
Xonaeitna, mukpocdep C. Dokca, pudo3uma T. Uek);

- copMupOBaTH YMEHHUS PACKPBIBATh COJEPKAHHE OCHOBOIIOJIATAIOIINX
OMONOTMYEeCKUX  TEOpUH W  TUNOTE3:  KIETOYHOW, XPOMOCOMHOM,
MYTAI[MOHHOM, SBOJIIOIMOHHON, TPOUCXOXKJICHUS >KHU3HU U YETOBEKa;
BJIQJICHUE CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHUS,
UCIIOJIB3YEMBIX B OHOJIOTMYECKUX HCCICAOBAHUSAX KUBBIX OOBEKTOB U
AKOCHCTEM (OMUcaHUe, U3MEpEeHHe, MpoBeAeHUE HAOII0AeHMI); criocobaMu
BBISIBJICHUS U OIEHKH aHTPOTIOTEHHBIX U3MEHEHUH B MPUPO/IE;

- chopMHUpPOBATh YMEHHUS PACKPHIBATh OCHOBOIMOJAraouue OMOIOTHYECKUE
3akoHbI ¥ 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.1. BaBunoga, 3.
I'exkens, ®. Mrostepa, K. bapa), rpaHuiibl uXx NpUMEHUMOCTH K KHUBBIM
cUCTEeMaM;

- YMETb BBIJIEJISITH CYIIECTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHUOT; OJTHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB, OHOTEOIIEHO30B, OSKOCHCTEM U
ouochepsr;

CTPOCHHUSI OPTaHOB M CHCTEM OPTaHOB PACTEHUM, ’KUBOTHBIX, YEIIOBEKA;
MPOLIECCOB KU3HENEATEIbHOCTH, MPOTEKAIOIMINX B OpPraHU3Max pacTEHUH,
KUBOTHBIX U YEJIOBEKA;

OMOJOTMYECKUX  MpPOIECCOB: OOMeHa BemlecTB  (MeTaboIu3M),
uH(pOpMallMl W TPEBPALICHUS JHEPruH, OpoXKeHUs, aBTOTPO(PHOro u
rerepoTpopHOro THUIMOB MUTaHUS, (OTOCHHTE3a MU XEMOCHHTE3a, MHTO3a,
Melo3a, raMmeTroreHes3a, 3MOpHOreHe3a, MOCTAIMOPHUOHAIBHOIO pa3BUTHUSA,
Pa3MHOKEHHUSI, WHIMBUAYAJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICHCTBUSI TEHOB, T'e€TEPO3MCa; JCHCTBUH HCKYCCTBEHHOTO OTOOpa,
CTaOUITU3UPYIOIIETO, IBIKYILETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpA;
AUTONMATPUYECKOTO W CHMIATPUUYECKOT0 BHUI000pA30BaHMs;  BIWSHHSI
JBUKYIIUX CHJI 9BOJIIOIUU Ha T€HO(OH] MOMYJISIINK;, TPUCIIOCOOTCHHOCTH
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OpPraHu3MOB K cpelle OOMTaHus, 4YepelOBaHMs HaNpaBICHUN 3BOJIIOLUY;
KpPYroBOPOTa BEIIECTB M MOTOKA YHEPTUHU B SKOCHCTEMAX;

- IPUOOPECTH ONBIT IPUMEHEHHUS OCHOBHBIX METO/J0B HAy4HOI'O IO3HAHUA,
UCTOJNB3YyeMbIX B OHOJOrMH: HAOMIOACHUS M OMHMCAHUS JKUBBIX CHUCTEM,
IPOLIECCOB U SIBJICHUI; OpraHM3allud W IPOBEJCHHUS OHOIOTMYECKOTO
OKCIEPUMEHTA, BBIIBIDKCHHSI THIIOTE3, BBISBISATH 3aBHCHUMOCTH MEXKIY
UCCIIClyEMbIMH  BEJIMYMHAMM, OOBSICHATH IOJIYYEHHBIE pE3yJIbTaThl U
(bopMyIMpOBaTH BBHIBOJBI C MCIOJB30BAaHHEM HAy4YHBIX MOHATHH, TEOpUH U
3aKOHOB;

- chopMuUpOBaTh YMEHHS BBIIENATH CYIIECTBEHHBbIC NPU3HAKUA BHUPYCOB,
KJIETOK IPOKapuoT M 3YKAPHOT; OIHOKJIETOYHBIX M MHOI'OKJIETOYHBIX
OpPraHu3MOB, BUJIOB, OMOT€OIIEHO30B U IKOCHCTEM; OCOOCHHOCTH MPOIECCOB
oOMEHa BeLIeCTB M IpEeBpallleHUs] SHEPruu B KIETKe, (OToCUHTE3a,
IUIACTUYECKOT0 U IHEPreTUUECKOro 0OMEeHa, XeMOCUHTE3a, MUTO3a, ME03a,
OIJIOJOTBOPEHUS], Pa3BUTHS M PAa3MHOKEHMsI, WHAMBUIYAIbHOTO Pa3BUTHUS
opranm3Ma (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBAaHHE, ECTCCTBCHHOTO
oTtOopa, BHUI000pa30BaHuUs, NPHUCIOCOOJIEHHOCTH OpraHUu3MOB K cpele
0OuTaHMS, BIUSHUS KOMIIOHEHTOB DKOCHUCTEM, aHTPOITOTEHHBIX U3MEHEHHUH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEHIECTB M TPEBpAIICHUE
SHEprum B Ouocdepe;

- c¢(opMUpPOBATh YMEHHUSI MPUMEHSTH MONyUYECHHBIE 3HAHUS JUIsI OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB W SABICHWM, JUISI HPUHATHS NPAKTUYECKUX
pelieHnit B TOBCEIHEBHOM KH3HU C LEIbI0 obOecriedeHusl Oe30MacHOCTH
CBOETO 3JI0POBbsI M 3JI0POBbsl OKPY>KAIOLIHUX JII0/IeH, COOI0IEHNS 3/10pOBOTO
o0Opa3a XM3HH, HOPM T'PaMOTHOTO IMOBEACHMSI B OKpY’XKaloLIel MpupogHON
cpele; TNOHMMaHME  HEOOXOJUMOCTH  MCIIOJNB30BAaHHUS  JOCTHXKEHHUH
COBpPEMEHHOM  Ouojoruu M  OMOTEXHOJOTHMH  JUIsi  palloOHaIbHOIO
MPUPOJIOTIOIB30BAHNUS; YMEHHE  HCIIOJIb30BaTh COOTBETCTBYIOIIUE
apryMEHTBI, OWOJIOTUYECKYI0 TEPMHHOJIOTHIO ¥  CHUMBOJHKY  JIJIS
JIOKa3aTeabCcTBa POJCTBA OPraHU3MOB pa3HBIX CHCTEMATUYECKHX TpPYIIIL;
B3aMMOCBSI3M OPT'aHU3MOB U CPEJIbI OOMTAHUS; SMHCTBA YEIIOBEUECKUX Pac;
HEOOXO/JMMOCTH 3/I0pPOBOTO 00pa3a JKHU3HU, COXPAaHEHHUs pazHOOOpasus
BUZOB M DOKOCHCTEM, KaK YCIOBHS COCYIIECTBOBAaHHUS IPHPOIBI U
4eJI0BEYECTRA,;




- cOpMHUPOBATH YMEHHUS pelIaTh OMOJOTHYECKHE 33/1a41, COCTaBIIATh
TEHOTUITMYECKUE CXEMBl CKPEIIMBAaHUS JUIS PAa3HBIX THUIIOB HACIIEOBAHUS
NPU3HAKOB Y OPTaHW3MOB, COCTABIISITH CXEMbI IIEPEHOCA BEIECTB M SHEPTUU
B JKOCHUCTeMax (LENH MUTAHUSA, THIIEBBIE CETH), BBISABIATH MPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXIY MCCIEAYEMbIMU OMOJIOTHYECKUMU OOBEKTaMH,
nporeccaMi ¥ SIBICHUSIMH;, JI€NaTh BBIBOJBl M HPOTHO3Bl HA OCHOBAHUU
HOJYYCHHBIX PE3yIbTaTOB;

- copMupoBaTh yMEHHUS KPUTHUECKH OLIEHUBATh HH(POPMAIIUIO
OMOJIOTMYECKOT0 COAEPKAaHMS, BKIIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3
pa3NMYHBIX HMCTOYHUKOB (CpEeACcTBa MaccoBOM wuHGOpManuu, Hay4IHO-
NOMYJISAPHBIE ~ MaTepHaibl); HHTEPIPETUPOBATh OTHYECKHE  ACIEKTHI
COBPEMEHHBIX HCCJICOBaHUNH B OWOJOTHH, MEIUIMHE, OWOTEXHOJIOTHH;
paccMarpuBaTh IIIOOANBHBIE AKOJIOTHYECKHE IPOOJIEMbl COBPEMEHHOCTH,
dbopMHpOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO IO3HMIHMIO, YMEHUE
OLICHMBATh ATUYECKUE AaCIEKThl COBPEMEHHBIX HCCJIECJOBaHHH B 00JacTh
OMOTEXHOJOTMM W  TECHETHYECKUX  TEXHONOrHMi  (KIOHUpPOBAHWE,
UCKYCCTBEHHOE OIUIOJJOTBOPEHHUE, HANpaBICHHOE W3MEHEHHWE TI'eHOMa |
CO3/1aHUE TPAHCTEHHBIX OPTaHU3MOB);

- chopMupoBaTh YMEHHs CO37aBaTh COOCTBEHHBIC NHUCHMEHHBIE W
YCTHBIE COOOIIEHNSI HA OCHOBE OMOJIOTHYECKOM HH(pOpMAIMU U3 HECKOIBKHX
MCTOYHHKOB, TPAMOTHO HCIIOJIH30BATh OHATHIHBIA anmapaT OMOJIOTHH;

- YMEeTb BBIIIBUTATh TMIIOTE3bl, MPOBEPSITh UX 3KCIEPUMEHTAIBLHBIMU
cpeactBamu,  GOpPMyIHpysS ~— LeNb  WCCIENOBAHUS,  AHAIM3HPOBAThH
MOJIy4YEeHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI;

- TPUHUMATh Y4YacTHE B HayYHO-UCCIEIOBATEIbCKOW paboTe 1o
OMOJIOTUH, HKOJOTMM U MEAMIMHE, NPOBOJUMON Ha 0a3ze IIKOJbHBIX
HAYYHBIX OOIIECTB M MYOIMYHO MPEICTABIATH MOJTYYCHHBIC PE3yIbTaThl Ha
YU4EHHUECKUX KOH(EPEHIUSIX Pa3HOTO YPOBHS,

OK 02. Ucnonn30Bath
COBpPEMEHHBIC
CpeJICTBA TIOUCKA,
aHajgu3a u
UHTEPIIPETAUN
uH(pOopMaluu U

B 00nactu ieHHOCTH HAYYHOTO MTO3HAHMS:
- c(OpMHUPOBAHHOCTh MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH M OOILECTBEHHOW NMPaKTUKH, OCHOBAHHOTO Ha
JManore KyJnbTyp, CIIOCOOCTBYIOILEIO OCO3HAHUIO
CBOEr0 MeCTa B MOJMKYJIBTYPHOM MHDE;

- C(bOpMPIpOBaTL YMCHHA KPUTUUYCCKHU OLCHUBATH I/IH(I)OpMaI_[I/IIO
OHOJOrHYECKOI0 COJACPpIKaHMA, BKIIIOYAKOINYIO IICCBAOHAYYHBLIC 3HAHUA M3
pPa3jINdUHbIX HWCTOYHHUKOB (CpCI[CTBa MacCOBOM I/IH(I)OpMaI_[I/II/I, Hay4YHO-
MOITYJIAPHBIC MaTepI/IaJ'II)I); UHTCPHIPECTUPOBATD OTHUYCCKHUEC ACIICKThI
COBPCMCHHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIUIINHCE, 6I/IOT6XHOJ'IOFI/II/I;

- MHTCPHIPECTUPOBATD OTUYCCKUC aCIICKTHI COBPEMCHHBIX I/ICCJ'IeJIOBaHI/If/'I
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uH(pOpMaIMOHHBIE
TEXHOJIOTHUHU OJIA
BBITIOJTHEHUS 33124
npohecCHOHATBLHOM
JeSTEIbHOCTH

- COBEpILICHCTBOBAHHUE S3BIKOBOM UM YHUTATEIbCKON
KyJbTYpbl KaK CpEICTBAa B3aWMOJCUCTBUS MEKIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAaHHE LEHHOCTM HAy4YHOU JeATEIbHOCTH,

TOTOBHOCTH OCYLIECTBIIATh IIPOECKTHYIO u
HCCIIEN0BATENIBCKYIO NEATEIbHOCTD MHAUBUAYAIBHO U
B IPYIIIIE;

OBnanenue YHUBEpCaAIbHBIMU y4eOHBIMU

IIO3HABATEJIbHBIMU ACHCTBUSAMMU:

B) pabota ¢ napopmarmei:

- BJIQJIETh HAaBBIKAMU TMOJIydyeHHs] HH(OpManuu u3
UCTOYHHKOB  pasHbBIX  THIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh IOMCK, aHAIMU3, CHUCTEMATU3ALUI0 HU
UHTEpHpeTannio HHGOpPMAIMK pPa3IUYHBIX BUAOB U
(bopM npecTaBICHUS;

- CO37aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ ydeTom
Ha3HaueHUs MHQOpPMALUU M IEJIeBOH ayIuTOpHH,
BbIOMpass ONTUMaJIbHYIO (GOpPMYy TNPEACTABICHUS H

BHU3YyaJIu3aluu;
- OLEHUBATh  JOCTOBEPHOCTb,  JIETUTUMHOCTH
uHpopMaIMi, €€ COOTBETCTBHE TIPABOBBIM U

MOpaJIbHO-ITUYECKHM HOpMaM;
- HCIIONb30BaTh CPEJACTBA HMH(POPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTMH B  pELIeHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3a1a4 c co0JIr0ICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKHA OE30MacCHOCTH,
TUTHEHBI,  pecypcocOepexeHus,  MpPaBOBBIX U
ATHYECKUX HOPM, HOPM UH(POPMAIMOHHOM
0e30IMacHOCTH;

- BIAQJETh HAaBBIKAMU pACIO3HABAHUS M 3aIUTHI
uHpopManuy, HMHOOPMAIMOHHONW  ©e30macHOCTH
JMYHOCTH

B Ouosioruy, MeauluHE, OWOTEXHOJIOIMH; PacCMaTpHUBATh TJI00aIbHBIE
HKOJIOTHYECKHE TPOOIEeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIECHHIO K
HUM COOCTBEHHYIO IO3ULMIO, YMEHHE OLEHHBATh O3TUYECKUE aCIEKThI
COBPEMEHHBIX HCCIIEZOBaHUI B 00JacTH OMOTEXHOJOTHMH M TE€HETHYECKHX
TEXHOJIOTUI (KJIOHHpOBaHHUE, UCKYCCTBEHHOE OIJIOZIOTBOPEHHE,
HAIPaBJIEHHOE N3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

- chopMupoBaTh YMEHMs CO37aBaTh COOCTBEHHbIE IHMCbMEHHBIE U
YCTHBIE COOOIICHUSI HA OCHOBE OMOJIOTHYECKOM HH(OPMAIMK U3 HECKOIBKHX
HCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh NOHATHIHBIN anmnapaTr 6M0I0ruu




OK 04. DddexTuBHO
B3aMMO/JICICTBOBATh U
paboratb B
KOJUICKTHUBE u
KOMaH e

- TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U

CaMOOITPEAEIIEHHUIO;

- OBJIaJIeHHWE HaBbIKAaMH Yy4eOHO-HCCIIEA0BATEIbCKOM,

MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBananenue YHHBEPCAJIbHbIMH

KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMeCTHasi 1eITeIbHOCTD!

- [NOHMMAaTb M  HCHOJIb30BAThb  IPEUMYIIECTBA

KOMaHJIHOW ¥ UHJIMBUyaJIbHOU paboThI;

- T[PUHUMATHh LEJIH COBMECTHOW JEATEIIBHOCTH,

OpraHU30BbIBATh U KOOPAMHUPOBATH JAEHCTBUS IO €€

JOCTUKCHUIO: COCTAaBIISITh MiaH JIeHCTBHIA,

pacupenensiaTb poiv C Y4eTOM MHEHHUM YYaCTHUKOB

00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJAMHUPOBATH U BBIMOJIHATH PaOOTYy B YCIOBHSIX

peasbHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO

B3aUMO/ICUCTBUS;

- OCYHIECTBJISITh ~ TMO3UTHUBHOE  CTPATETHYECKOE

MOBEICHUE B PA3IMYHBIX CHUTYyalUsAX, MPOSBIATH

TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBaagenue YHUBeEPCAJIbHbIMU

PeryJsiTHBHbIMHU JAeHCTBUAMM:

') NPUHATHE ce0s1 M APYrUX JIHoAeii:

- NPUHUMATh MOTHBBI U apryMEHThl APYTHX JIOACH

MIPY aHAJIU3€E PE3YNIBTATOB JIEATEIBHOCTH;

- IpU3HaBaTh CBOE IPABO W IPABO JPYIUX JIKOJAEH Ha

OIINOKMU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIUU

JIPYTroro 4ejoBeKa

- chopMUpOBaTh YMEHHS CO3[aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIC
COOOLIeHUS Ha OCHOBE OWOJIOTHYECKOM WH(pOpMANUKU M3 HECKOIBKHX
MCTOYHHKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUIHBIN anmapaTt OMOJIOTHH;

- yMeThb BBIJBHIaTh THIIOTE3bl, HPOBEPITh HUX HKCIEPHUMEHTAIbHBIMH
cpeactBamu,  GOPMYIHpYS ~ LeNb  WCCICNOBAHUS,  AHAIN3UPOBATH
NOJTY4CHHBIC PE3YJIbTAaThI U JIEJIaTh BBIBOJIBL;

- IPUHUMATH y4acTHE B HAyYHO-HCCIIEIOBATEIBLCKONW padoTe 1mo Ouosoruy,
9KOJIOTMU U MEJUIIMHE, TIPOBOJIMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB
U MyOIWYHO MPEACTABIATH IOJNYyYCHHBIC PE3YyJIbTaThl Ha YYEHHUUECKHX
KOH(EepEeHIUIX Pa3HOTO YPOBHSA

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpYKaroIIen Cpeibl,
pecypcocOepekeHHIO,

B o0J1acTH 3K0JI0IrM4€eCKOr0 BOCIIUTAHUSA
- chopMHpPOBAaHHOCTH HIKOJOTHUECKON KYIbTYpHI,
IIOHUMAHHUEC BIINAHUA COIUAJIBHO-DKOHOMHUYCCKUX
IIPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHOMN
cpenpl, OCO3HAaHUE r100a7IbHOTO Xapakrepa

- BJANETh CHUCTEMOW 3HAaHUW 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIOJNB3YeMbIX B OHOJIOTUYECKUX HCCIEOBAHUAX SKHUBBIX
00BEKTOB U AKOCHCTEM (OMHCaHUE, U3MEPEHHE, MTPOBEICHUE HAOIIOICHHI);
croco0amHu BBISIBIEHUS M OIICHKH aHTPOTIOT€HHBIX U3MEHEHHUH B IPUPOJIE;

- YMETh BBISBISATh OTIIMYUTENIbHbIE NMPU3HAKU KHUBBIX CHCTEM, B TOM
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IMPUMCHATHb 3HAHUA 00
N3MCHCHHH KJIMMaATa,

9KOJIOTHYECKUX MPobIem;
- IUIAHUPOBAaHHWE H OCYILIECTBICHUE JIEUCTBUM B

quciie TpuOOB, PACTEHUH, YXUBOTHBIX M YEJOBEKA; MPHUCIOCOOICHHOCTD
BUJIOB K Cpelie oOWTaHus, aOMOTHYECKUX U OUOTHYECKUX KOMITIOHCHTOB

MPUHIIMIIBI OKpyXarollled cpelJe Ha OCHOBE 3HAHMs LeJel | 9KOCUCTEM, B3aUMOCBSI3€l OpPraHu3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX
OEepEKIUBOTO YCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTRA; W3MEHEHUH B 9KOCUCTEMaX CBOCH MECTHOCTH;
IIPOU3BO/ICTBA, AKTUBHOE HENpUATHE JEHCTBUM, NMPUHOCSIIUX Bpel - YMeTb BBIIEIATh CYIIECTBEHHbIE TPU3HAKU OHMOJIOTHUYECKUX
3¢ heKTHBHO OKpYXKaroIIel cpene; mporeccoB: oOMeHa BemiecTB (MeTabosn3M), nHpOpMaUKU ¥ TPEBpaIICHUS
NeiiCTBOBATH B - yMEHHE TPOTHO3UPOBATH  HEOJIArOMPUATHBIC | SHEPTUHU, OPONKEHHs, ABTOTPOPHOrO U TeTepOTPOPHOrO0 THUIOB MUTAHHUS,
Ype3BbIYAHBIX DKOJIOTMUECKHE TIOCTEACTBHUS  MPEANPUHUMACMBIX | JOTOCMHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a, raMeToreHesa,
CUTYaIUAX NENCTBUI, IPEIOTBPALLATh HX; sMOpuoreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHUS,
- pacuIMpeHue ONbITa JCATEILHOCTH SKOJOTHYECKON | MHIMBUAYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS
HAIPaBIEHHOCTH; T€HOB, TeTepo3uca; NeUCTBUN UCKYCCTBEHHOIO 0TOOPa, CTAOMIN3UPYIOIIETO,
- OBJIQJICHUE HABBIKAMH Yy4e€OHO-HCCIIEIOBATEIbCKOM, | IBIXKYIIETO U Pa3phIBAIOIIEIO €CTECTBEHHOIO 0TOOPA; aIONAaTPUIECKOTO U
MIPOEKTHOM U COIMANILHOM e TEIIbHOCTH CUMIATPUYECKOTO BUA000pA30BAHUS; BIUSHUS JBUKYIINX CHUI HBOJIOLUU
Ha TreHOGOHJ TOMYJSIIIUU; MPUCITIOCOOIEHHOCTH OPraHU3MOB K Cpefe
oOuTaHusl, YepeOBaHUsl HANIPABICHUHN HBOIIOLIUN; KPYrOBOPOTA BEIIECTB U
MMOTOKA YHEPTUU B SKOCUCTEMAX
I1K 1.2. ObecnieunBaTh COONIOICHNE CAHUTAPHO-ITUEMHOJIOTHYECKUX TPAaBII M HOPMATUBOB MEIUITMHCKOM OpraHu3aiun
1K 4.2. IIpoBOINTH CAHUTAPHO-TUTMEHNYECKOE IPOCBEIICHUE HACEIICHUS
11K 4.4. OpranuzoBbIBaTh 3JJ0POBbECOEPETAIONTYIO CPEAY
[IK 6.2. YyacTBOBaTh B 00ECIIEYCHUU BHYTPEHHETO KOHTPOJIS Ka4eCTBa U 0€30MaCHOCTH MEIUIIMHCKON JIeATEeIbHOCTH;
[IK 6.6. Hcnonp30BaTh MEAUIIMHCKIE HH(DOPMAIIMOHHBIE CUCTEMBI M HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «IHTepHEeT» B padoTe
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBHOM JUCITATLIAHBI

O/.13 BUOJIOT'UA

2.1. O6beM AUCHUILVINHBI U BUJbI y4eOHOH padoThl

Buna yueOHoii padoThl

O0BeM B yacax

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

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

TEOPETUIECKOe 00ydeHUe 58
IPAKTUYECKHUE 3aHSITUS 32
71a00paTOPHBIE 3aHATHS 12
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKaAHME 29
(copep:kaHue MPUKJIATHOTO MOTYJIA)

TEOPETUYECKOE 00yUeHUe 6
MPAKTUYECKHUE 3aHSITUS 14
71a00paTOPHBIE 3aHATHS 2
KoHTpoJibHbIE padoThI 8
Hnousuoyanvhulii npoexm oa
KoHcyabTanum K 3K3aMeHy 6
IIpome:xxyTouyHast aTTecTanus (3K3aMeH) 6
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2.2. TemaTn4yecKkHil IJIAH U COJlePKAHNE TUCUUIIMHBI

Dopmu
HaumenoBanue Conep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NPodeccuoHATILHO-OPUEHTHPOBAHHOE), JIA00PaTOPHbIE U O0bem pyerl)m,le
Pa3esioB U TeM NMpaKTHYecKHe 3aHATHS, TPUKJIATHOH MOAYJIb (TP HAJTHYNH) 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 KaKk Hayka. CBsi3b GHONOTHMH C APYTHMH HayKaMi: OHOXHMHES, 6uo(u3nKa, GuoHNKa, renoreorpadus u ap. | 2
Ponp u mecto Ouosnoruu B (pOpMHPOBAHMH COBPEMEHHON HAyYHOW KapTHHBI MHpA. 3HAYEHHE OHMOJIOTHYECKHX OK 02
3HaHud. Mcropus Ouosiornu. 3Hau€HUE LUTOJOTUU JUIsl Pa3BUTHS OMOJIOTMM M IO3HAHUS MpUPOAbL. MeTozbl
LUTOJIOTUU: MHUKPOCKOMHMsI, Xpomarorpadus, s1IeKTpodope3, METOJI MEYEeHbIX aToMOB, AuQdepeHnnaIbLHoe
LHeHTpU(yrupoBaHue, KyiabTypa KIETOK
Tema 1.2. Oomas OcCHOBHOe co/Iep:KaHue 2
XapaKTepUCTHKA Teopernueckoe o0yueHue:
KM3HH Pasnoo6pasue GrocucreM. OpraHu3arus GHOIOTHIECKAX CHCTEM. Y POBHU OPraHU3aIiH OHOCHCTEM: MOJICKYISPHO- | 2
TeHETUYECKUH, OpPTraHOUIHO-KIETOYHBIN, OpraHU3MEHHBIH, MOMYJISAIIMOHHO-BHUI0BOM, HKOCUCTEMHBIN OK 02
(buoreonieHoTuueckuii), OuocdepHwiii. Hayku, wusydaroniume Ouojornyeckre OOBEKTHI Ha pPa3HBIX YPOBHSIX
opranuzaiuu xku3HU. OOIIas XapakTepUCTHKa >KU3HM, CBOMCTBA >KMBBIX cucTeM. IIporecchl, mpoucxoisiue B
onocucTemax
Tema 1.3. OCHOBHOe co/iep:KaHue 4
buojoruyeckn Teopernueckoe o0yueHune:
BaKHBIC Xumnueckuil cocta kieTku. Heopranuueckue BeniecTa KJI€TKH, UX OMOJIIOTHYecKas poib. 2
XHMHYCCKHE Opranuueckue BellecTBa KieTku. buonornyeckue nonumepsl. benku. Ctpykrypa 1 GyHKIIUU OEIKOBON MOJIEKYIIBI.
COCTUHCHUS depMeHThI, TPUHIIUI UX JeHCTBUS. YTIIeBOAbl. buonornueckue GyHKIMH YTIIEBOIOB.
Jlumuger. OOmuii t1utan  cTpoenus. [ uapodunbHO-THAPOdOOHBIE cBoWcTBa. Kiaccudukammss IUMUAOB.
buonornueckue ¢pynkuuu mununoB. AT®. Ctpoenne monekynsl AT®. buonornyeckue pynkunu ATO 85 8;
IIpakTnyeckue 3aHATHA: OK 04
Ponb GenkoB, yriaeBoI0B U JKUPOB B OpraHU3Me 4esoBeka. ButamMuHbl U OMOJIOrMYecKr akTUBHBIE T00aBKH, UX 2
3HAUEHUE B JKU3HM OpraHu3Ma 4ejoBeka. [ umno- u aBUTaMMHO3bI MX nocneacTsysl. [IpencraBienne yCTHbIX
COOOIIIEHUH C Mpe3eHTaleH, TOATOTOBICHHBIX 0 MEPEYHIO HCTOYHHUKOB, PEKOMEHJOBAaHHBIX MPErojaBaTesieM
JlabopaTopHble 3aHATHS 2

JIaGoparopHas pabota “Onpenenenue ButamMmuHa C B IpOIyKTax MUTAHUS




JlabopaTtopHas padota «I 'unapodunbHO-TUAPO(HOOHBIE CBOWCTBA JTUTTHIOBY

[ToaroroBka BapuaHTOB OMBITA, HAOIIOACHHE 32 KAUECTBEHHBIMU PEAKIUSMU, HAOIIOICHUE U3MECHEHUS
pPacTBOPUMOCTH JIUTUJIOB, 3aII0JIHEHHE paboUei TaOIUIIbl, HHTEPIIPETAIHs HAOII0JaeMbIX SIBICHUH,
(hopMyIIMpOBaHKE BEIBOJIOB

Tema 1.4.
CTpyKTypHO-
pyHxuuonanbHas
opraHu3zanus
KJIETOK

OcHoBHoOe coep:kaHne

SN

Teoperuveckoe o0yueHue:

S

Knerounas teopust (T. [lIBann, M. Illneiinen, P. BupxoB). OcCHOBHBIC MOJOXEHHUSI COBPEMEHHON KIIETOYHOMN
Teopur. TuUNBl KIETOK: JSyKapuoTUuYecKas M mpokapuoTthueckas. CpaBHHUTENIbHAs XapaKTEPUCTHKA KIIETOK
JYKapuoT (pacTUTEIBLHOM, KUBOTHOM, TpuOHOM). CTpOCHHE MPOKAPUOTHIECKON KiIeTKH. OCOOCHHOCTH CTPOCHUS
reTepoTpoHON U aBTOTPOGHON MPOKAPUOTHUECKUX KJIeTOK. CTpoeHue rmiazMaTHueckoi MemMOpaHsl. TpaHcrmopt
BCIICCTB 4Yepe3 IUIa3MATHUYSCKYI0 MEMOpaHy: IMACCUBHBIM W aKTHUBHBIA. DHIOIUTO3: MUHOIMTO3, (arommros.
Ox3o1mTo3. O60104YKa WK KieToyHasi cteHka. CTpykTypa v QyHKIUU KIETOYHON CTEHKH PacTeHUi, TpuooB

N

[utomnasma. Llurozomns. [utockener. OqHOMeMOpaHHbIE OPraHOU Bl KIETKU: dHAOILIa3Maruueckas cetb (JI1C),
anmapatr [ onmbIKu, JHM30COMBI, TIEPOKCHCOMBI, BAaKyOJM pACTHTENBHBIX KiIeTOK. CTpoeHne u (QyHKIUH
oJlHOMeMOpaHHBIX OpraHoun10B kieTku. Kierounsrii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOU bl KJIETKH: MUTOXOHJIPUH, TJIACTHABL: XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI, UX
cTpoeHue U pyHKIUU. SIAepHBIi anmapar KJIeTKU, CTPOCHHE U (DYHKIUH.

HememOpanHbIe OpraHOMABI KIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIH LEHTp. OpraHouabl BUKCHUS:
pPECHUYKH U KTyTUKU. CTpoeHne U QyHKIIMM HEeMeMOpPaHHBIX OPTraHOUI0B KJIETKU

JlabopaTropHble 3aHATHUS

JlaGopatopHasi pabota «CTpoeHHe KIETKH (pacTeHMs, )KMBOTHbIE, TpUObI) U KJIETOUHbIE BKJIIOUEHUS (Kpaxmail,
KapOTHHOU/IBI, XJIOPOTIIIACTHI, XPOMOTIIACTHI )»

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

[TpuoOpereHue ombpITA MPUMEHEHHS TEXHUKH MHUKPOCKONHMPOBAHWS TIPH BBITIOJHEHUH J1AO0OpaTOPHBIX pPadoT.
[ToarotroBka MUKpOIpeNnapaToB, HAOMIOJACHWE C TOMOUIbI0 MMKPOCKOMNA, BBIBICHUE Ppa3IMuUil  Mexay
M3y4aeMbIMH 00bEKTaMH, MHTEPIPETAIrs HAOII0TaeMbIX SIBICHHUH, (HOPMYIHPOBAHNE BBIBOIOB

OK 01
OK 02
OK 04

Tema 1.5.
CrpykTypHO-
(pyHxuuoHANBLHBIE
(axrTops!
HACJIeACTBEHHOCTH

OcHoBHOE conep:kaHue

Teopernyeckoe o0yueHue:

CrpoeHne XpoMocoM. XpOMOCOMHBIM HabOp KJIETOK, TOMOJIOTUYHbIE W HETOMOJIOTHYHBIE XPOMOCOMBI,
rariouiHeil U aumtonaneid Habop. Hyknewmnoswie kucnotsl. [JJHK m PHK. Ctpoenne HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. Kommnementapubsie a3otuctble ocHoBanus. IIpaBuno Yapradda. Crpykrypa JIHK — nBoitnas
cnupanb. Mecronaxoxaenue u ouonoruueckue ¢pynkuu JJHK. THK-skcnepruza. Buast PHK. ®ynkuuu PHK B
KJIETKE

IIpakTHYeckHe 3aHATHSA:

OK 01
OK 02
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Pemenue 3aay Ha onpeieieHre MoCaeA0BaTeIbHOCTH HYKJICOTHIOB

Tema 1.6. OcHOBHOe coJiep:KaHue 4
IIpoueccol Teoperuyeckoe o0yueHue:
MAaTPUYHOI'O Marpuunstii cunre3 JTHK — perumukanus. [lpuanmner permkanun JTHK. Mexanmsm perumkanun  JJHK. | 2
CHHTEe3a Pemapanus JIHK (mopennexkaruBHasi, moctperviekatuBHas). Peaknuu MarpuyHoro cuHTe3a. [IpuHmmm
KOMIUIEMEHTApHOCTU B peakuusax wmarpudHoro cuHresa. JIHK u rensl. ['eHermyeckuii koa, €ro CBOMCTBA. OK 01
Tpanckpunuus — marpuunbiii cuate3 PHK. Tpancnsnus u e€ stansl. YcioBus 6uocunre3a Oenka. CtpoeHue T- OK 02
PHK u xonupoBanue aMuHOKUCIOT. Postk pubocoM B OnocunTe3e Oenka
IIpakTnyeckne 3aHsiTHsA:
Pemenue 3a1ay Ha onpenesneHre nNocaea0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIE OellKa.
Pemenue 3asa4 Ha ompejeneHUe MOCIEIOBATEIBHOCTH aMUHOKUCIOT B MOJIEKYNe Oellka B cilydae W3MEHEHMs
I10CJIEI0BATEIbHOCTH HyKineotn10B JJHK
Tema 1.7. OCHOBHOe co/iep;KaHue 4
HexkJerounsbie Teopernueckoe o0yueHue:
(opmbI KM3HM Bupycsl — HekieTouHble (OPMBI KU3HU W OOnuratHeie mapa3uTbl. CTPOEHHE MPOCTBHIX W CIOXKHBIX BHPYCOB, | 2
perpoBupycoB, Oaktepuodaro. Xusnennsiii nukn JIHK-conepxamux supycos, PHK-conepxamux Bupycos,
6akrepuodaros. BUY, rematut yenoseka. OK 02
bakrepun. OOmmas xapaktepuctuka. Ilonstie mramm. Bupychl n 6akTepuu: CX0ACTBA U pa3IuyMsl OK 04
IIpakTHYecKkue 3aHATHSA:
Bupycuble u OaktepuanbHble 3a0osieBaHus. OOIIMe NPUHIUNBI HCIOJB30BaHMUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUSI aHTHOUOTUKOB.
[IpencraBiaeHne YCTHBIX COOOLIEHMH C Mpe3eHTAlMel, MOATOTOBIEHHBIX M0 MEPEeYHI0O HCTOYHHKOB,
PEKOMEHI0BaHHBIX IPETOIaBaTEIEM
Tema 1.8. OcHOBHOeE coJep:KaHue 4 OK 02
Oomen BemecTB 1 | Teopernueckoe odyueHue: 4
NpeBpalieHue AccUMUISIIIUS ¥ JUCCUMMIISALINS — JIB€ CTOPOHBI MeTa0osn3Ma. Tunsl oOMeHa BelecTB: aBTOTPOQHBIN 1 2
JHEPrUM B KJIETKEe | reTepoTpodHbI, a3p0oOHBINH U aHaYpOOHBIN. DHepreTnuyeckoe odbecneueHue kieTku: npespamienne ATO B
00MeHHBIX nponeccax. DepMeHTaTUBHBIN XapakTep peakluid KJIeTOYHOro MeTaboian3mMa
[lepBuYHBIl CUHTE3 OpraHWYECKHX BellecTB B Kkierke. [lmactmueckuit oOmeH. dotocuHTe3. XeMOCHHTE3. | 2
AHa’poOHBIN SHEpreTHYecKuil 00MeH. AHa’pOOHbBIE OpraHu3Mbl. bpokenue, aBTOTpoHBIN U TeTepoTpOdHbII THIT
NUTaHUS. AHa’pOOHBIE MMKpPOOPTraHM3Mbl KaK OOBEKTbl OWOTEXHOJOTMU. ITambl JHEPreTUYECKOro OOMEHa.
I'ukonm3. bruoslornueckoe OKUCIEeHNe, WIKM KIETOYHOE JIbIXaHHE
Tema 1.9. OcHoBHOE coepKaHue 2 OK 02
Kusnennnbiii nuky | Teopernueckoe odyueHue: OK 04

15




KJIeTKd. MuTo3. Knetounsii 1iuki, ero nepuosl u perymsiuus. [lepuoast unrepdassl ux ocodennoctu. Juddepennmanus knetku | 2
Meiio3 U apecT KJIeTOYHOoro nukia. Jlenenue kinetku — muto3. CTaauu MUTO3a U Ipoucxosuire npoueccsl. Kapuokunes
U LWUTOKHHE3. buosornyeckoe 3HaueHue MUTO3a. MeHo3 — pelyKUMOHHOE [eneHue KiueTku. Craaum meiosa.
Melio3 — ocHOBa IOJ0BOro pasmHokeHus. [loBeneHue xpomocom B menose. Kpoccunrosep. buosorundeckuit
CMBICI Meio3a. D deKTsl Meiio3a. Meiio3 B )KU3HEHHOM IUKJIE OPTaHU3MOB
Kountpoabnasn MonexkyJspHbII ypOBEHb OPraHU3aLUU KUBOTO OK 01
padora OK 02
OK 04
Paszgean 2. Ctpoenne u GyHKIIMU OPraHu3mMa
Tema 2.1. Conep:xanue 4
Crpoenne IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEP:KAHME TEOPeTHYEeCKOro 00y4eHus
OpraHusMa OnHoKIIeTOuHbIC Opranu3Mbl. KoloHHambHbIe OpraHu3Mbl. MHOTOKIETOYHBIE OPraHU3Mbl. B3anMoCBs3b yacteil | 2
MHOTIOKJI€TOYHOro opranusma. @Dynkuumsa. Opranbl M CHCTeMbl OpraHoB. Amnmaparel opraHoB. ['omeoctas OK 02
OpraHM3Ma U €ro IMojJep:KaHue B Ipolecce KU3HEAesITeNbHOCTH. DyHKIMOHAIbHAs CUCTEMa OpraHoB. TkaHU OK 04
pacTeHni. TKaHU KUBOTHBIX U yesioBeka. Opranbl pacteHuil. Opranbl ¥ CUCTEMbI OPIaHOB KUBOTHBIX U UEJIOBEKA. K 1.2
3HaueHUE OIOpPbl, ABWKEHUS, IUTAHUS, JbIXaHUS, TPAHCIIOPTA BELIECTB, BBIJACJICHUSA, 3allUThl. 3HAUYEHUE K 4'2'
IIPOSIBJICHUS Pa3Ipa>kKMMOCTH U PETYJISILUN 1K 4.4.
OcHoBHoOe coJepkaHue MPAKTHYECKOr0 3aHATHSA: IIK 6.2.
Teopus kinoHanbHO-cesnieKTUBHOrO uMMmyHurera I1. Opauxa, .M. MeunukoBa. H(pekuronHbsle 3a0oneBaHus U K 6.6
snujemMus. BaxkHeliue snuaeMun B UCTOPUM YejoBeYecTBA. BakiuHanus kak Npo@uiakTHKa WH(EKIHOHHBIX o
3a00JIeBaHUH.
[lpencraBiaeHne YCTHBIX COOOLIEHMH C Mpe3eHTalel, MOATOTOBIEHHBIX IO MEPEeYHI0 HCTOYHHUKOB,
PEKOMEHI0BaHHBIX IPETNOIaBaTEIEM
Tema 2.2. Conep:xanue 2 OK 02
DopmMbI IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHME TEOPETHYECKOro 00y4eHust K 1.2.
Pa3MHOXKEHHA dopMbl pa3MHOXKEHHS OpraHn3MoB. becrosnoe 1 nmonoBoe pa3MHOXKeHUE. Buibpl 6€cronaoro pa3MHOXKEHUS: 2 1K 4.2.
OPraHu3MoB IIPOCTOE JieJIEHNE Ha/IBOE, IOYKOBaHHE, pa3MHOKEHUE CIIOPaMH, BETETATUBHOE pa3MHOXKEHHE, (hparMeHTanus, IIK 4.4.
KJIoHMpoBaHue. [1ooBoE pazMHOXKEHNE. [IK 6.2.
I1K 6.6.
Tema 2.3. OCHOBHOE COIep/KAHME 2
Omnrorenes Teopernyeckoe oGy4yeHue: 2
KUBOTHBIX U ['ametorenes y xuBOTHBIX. CrnepmartoreHe3 u ooreHe3. CTpoeHHe MONOBBIX KieTok. OrmogoTBoperue u | 1 OK 02
YeJIOBEKa SMOpHOHAJIbHOE pa3BUTHE >KUBOTHBIX. IlapreHorene3. OmOpuorenes (Ha mnpumepe mnaHieTHuka). Craguu OK 04
sMOpuoreHesa
Poct u pasButue xuBoTHbIX. [locTamOpuonanbHbll nepuoj. Ilpsimoe um Hempsimoe passutue. PasButue c |1
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MeTamopdo30M y OeCrno3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX. CTaguu MOCTIMOPHOHAIBHOIO PAa3BUTHS Y
YKUBOTHBIX U 4esioBeKa. [lepnosibl oHTOreHe3a yenoBeka. buosgornyeckoe crapeHrue U cMepTh. I epoHTosorus

Tema 2.4. OCHOBHOe co/Iep:KaHue 2
OnTorene3 Teopernueckoe odyueHune: OK 02
pacTeHuit I'ameTout u ciopodut. PasmMHOKEHHE U pa3BUTHE BOAOPOCIIei. Pa3MHOKEHHE M Pa3BUTHE CIIOPOBBIX PACTCHHIMA. | 2 OK 04
Pa3sMHOXEHUE U pa3BUTHE CEMEHHBIX pacTeHud. Poct. Ileproasl OHTOreHe3a pacTeHun
Tema 2.5. OCHOBHOe cO/Iep:KaHue 2
OcHoBHbIE Teopernueckoe o0yueHue:
TIOHSITHSI TEHETUKH | ['eHeTHKa KaK HayKa O HacJEeICTBEHHOCTH U M3MEHYMBOCTH OpraHu3MoB. OCHOBHbIE T€HETUUECKHUE OHSTHS U 2 OK 02
cuMBOJbL ['eH. 'enotun. @eHotun. AsienbHble reHbl. AlIbTepHATUBHBIEC IPU3HAKU. JIOMUHAHTHBIN U
peleccuBHbBIN Mpu3HaKU. ['oMmo3uroTa u rerepo3urora. Yucras aunus. [ mOpuasl. OCHOBHBIE METO/IbI T€HETUKHU:
rUOPUA0JIOTHYECKHMA, TUTOJIOTHYECKHE, MOJICKYISIPHO-TEHETHYECKHE
Tema 2.6. OcCHOBHOe co/Jiep:KaHue 4
3aKoHOMEpHOCTH Teopernueckoe o0yueHue: 2
HacJ/1e10BaHUA 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akonbl I'. Menaens: Monorubpuanoe ckpemupanue. [Tpasuiio OK 02
JOMHHHUPOBaHMS. 3aKOH eJMHO00pa3Hsi IepBOro MOKOJICHUS. 3aKOH paclleIUieHus Mpu3HakoB. Lluronoruueckue OK 04
OCHOBBI MOHOTHOPHIHOTO CKpEIMBaHM. | MI0Te3a YNCTOTHI TaMeT. AHAIM3HUPYIOUIEe CKPEIBAHHE. K 1.2.
JuruGpunHoe ckpemnyBanie. 3aKOH HE3aBUCUMOT'O HaclieJoBaHusl pu3HakoB. [lonurnbpuanoe HacneaoBaHue U [IK 4.2.
€ro 3aKOHOMEPHOCTH [IK 4.4.
IIpodeccHOHATBHO-OPHEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOI0 3aHATHSA: [IK 6.2.
Pemenue 3a1ay Ha onpeenenrne BEpoATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB [P MOHO-, JH-, IIK 6.6.
HOJUTUOPUIHOM U aHATM3UPYIOLIEM CKPEIIMBAHUH, COCTABICHNE TeHOTUITMUECKUX CXEM CKPEIIMBAHUS Y
YyeJloBeKa
Tema 2.7. OcHOBHOe co/Jiep:KaHue 4 OK 01
B3aumopeiicTBue Teopernueckoe oGydyenue: OK 02
reHOB I'enoTun Kak 1enocTHas cucremMa. MHOKECTBEHHOE JIecTBHE IeHOB. [nefioTponus. MHOXECTBEHHBIN AJIJIEIU3M. 2
B3aumonelictBue amienbHbIX reHoB. KogoMunupoBanue. BzanMonaelicTBre HeallJelIbHBIX TEHOB.
KommiemeHntaprHocTs. Onucras. [lonumepus
IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COJICP:KAHNE NPAKTHYECKOT0 3aHATHSA:
Pemenne 3amay Ha ompeneneHHe BEPOSTHOCTH BO3HUKHOBEHUS HACJIEIACTBEHHBIX INPU3HAKOB IMPH Pa3IUYHBIX
TUIIAX B3aUMOJICHCTBUS T'€HOB Y YEJIOBEKA
Tema 2.8. OcCHOBHOe co/iep:KaHue 4 OK 01
Cueniensnoe Teopernueckoe o0yueHune: OK 02
HacJieloBaHue Bakorbl T. Moprana. CreluileHHOe HAaclieJOBAHHE TCHOB, HApYIIEHHWE CIEIUICHUs. XPOMOCOMHasi Teopusi | 2 [IK 1.2.
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I1IK 4.2.

NMPU3HAKOB HACJIEJICTBEHHOCTU. [ eHeTHueckoe KapTupoBaHHe XpoMmocoM. Mcmonp30BaHHE KPOCCHHTOBEpa Ul COCTaBIICHUS
T€HETUYECKUX KapT XPOMOCOM [IK 4.4.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHNE MTPAKTHYECKOT0 3aHATHSA: [IK 6.2.
Pemienne 3amauy Ha ompejesieHUE BEPOATHOCTH BO3HHUKHOBEHHUSI HACIEJCTBEHHBIX MPU3HAKOB MPU CIETUICHHOM IIK 6.6.
HACJICJOBAHHUH Y YeJIOBeKa

Tema 2.9. OcHOBHOE co/iepxaHue 4

I'enernka nmoJia Teopernueckoe o0yueHue:
XpPOMOCOMHBII MEXaHU3M OTpeieNIeHuUs 10J1a. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi 1 2
reTeporaMeTHbIN nojl. 'eHeTnyeckast CTpyKTypa MojoBbIX XpoMocoM. HacnegoBanue npu3HakoB, CLHEIIJICHHBIX € OK 01
110JIOM OK 02
IlpakTHyeckne 3aHATHSA:
Pemenue 3aa4 Ha onpezenieHue BEPOATHOCTH BOSHUKHOBEHHUS HACJIECTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C
MI0JIOM, COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBAHUS

Tema 2.10. OcCHOBHOe co/Iep:KaHue 4

I'enernka Teopernueckoe o0yueHue: 2

yeJioBeKa Kapuotun  yenoBeka. MeTonbl  M3yueHUsT TEHETHKH  4YEJIOBEKa: TI'EHEAJOTMYECKUH,  OJIM3HEIOBBIH,
ATOTCHETUUECKUH, OMOXMMHYECKUH, MOMYJIAIIMOHHO-CTaTUCTHUeCKnii. HacnencTBeHHbIe 3a001€BaHUs YEIOBEKA.
['eHHBIE M XPOMOCOMHBIE 0OJE€3HU YeloBeKa. bone3sHu ¢ HaclieJCTBEHHON MpeapacnoioKEeHHOCThI0. 3HAUYCHUE OK 01
MEJUIIMHCKOM T€HETUKH B MIPEIOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHN YeI0OBEeKa OK 02
IlpakTHYeckHe 3aHATHIA:
Pemenue 3aiau Ha omnpenieieHue BEPOSITHOCTH BO3HUKHOBEHUS! HACJIEACTBEHHBIX MPU3HAKOB, UCIOJIb3YsI METOJIbI
T€HETUKH YeJIOBEKa, COCTABIICHHE T€HOTHIMYECKUX CXeM cKpeuruBanus. [IpeacTtaBieHne yCTHBIX COOOIIEHUN C
Mpe3eHTaIMel 0 HacJIeICTBEHHBIX 3a00JIEBaHUSIX YEIOBEKA

Tema 2.11. OCHOBHOE co/Iep:KaHue 4

3aKkoHOMepHOCTH Teopernueckoe o0yueHue:

U3MEHYUBOCTH B3aumoelicTBre T€HOTHIIA U Cpejibl TpH GopMupoBaHuK (heHoTHa. M3MeHUnBOCTh Mpu3HaKkoB. KauecTBeHHbBIE U | 2
KOJIMYECTBEHHBIE MPU3HAKU. BUIbl "3MEHUMBOCTHU: HACIEACTBEHHAs U HEHACIEICTBEHHAS.
3aKOH rOMOJIOTMYECKUX PSAOB B HaciencTBeHHol usmeHunsocty (H.W. BaBuios). OK 01
Monudukarontas, uid (EeHOTUIUYECKass U3MEHUYUBOCTh. Poib cpelnbl B MOAU(DHUKAIIMOHHON W3MEHUYHUBOCTH. OK 02
Hopwma peakuuu npusHaka. BapuannoHHBIH ps M BapuallMOHHAs KpuBas. XapaKTEpUCTHKAa MOIU(UKAIIMOHHON OK 04

U3MEHYUBOCTH
HacnenctBenHas, uiu reHOTUNIMYECKasi N3MEHYUBOCTh. KoMOMHATHBHAS. N3MEHYUBOCTb.

MyranuonHass U3MEHYUBOCTb. BuABI MyTanuii: T€HHbIE, XPOMOCOMHBIE, '€HOMHBIE. [IpMUYMHBI BO3HUKHOBEHUSA
MYyTaIuin
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IIpakTnyeckne 3aHsiTHA:

Pemenne 3aaa4 Ha OHNpCACJICHUC TUIIAa MYTallMKM IIpH NOepeaadyc HACJICACTBCHHBIX IIPHU3HAKOB, COCTAaBJICHUC
TCHOTUIMIMYECCKHUX CXEM CKPECIIMBaHUA

Tema 2.12. OcCHOBHOe coJiep:KaHue
Cesekuus Teopernueckoe o0yueHue:
OpPraHu3MoB Cenexuus Kak Hayka. MeTo/bl celneKIMOHHOM paboTsl. ['ereposuc u ero npuunHel. MickyccTBeHHBIH 0TOOD: OK 01
MacCCOBBIN ¥ MHAWBUIYaJbHBIN. JTanbl KOMOMHAITMOHHON cenekuu. CopT, Mopoaa, mTaMm OK 02
ANTOpUTMBI pelIeHNE 33]1a4 Ha OIpEeeICHUE BO3MOKHOIO BOSHUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB 10
CEJIEKIIMH, COCTABIICHNE T€HOTUIIMYECKUX CXEM CKPEIMBAHUS
KonTpoabnas CrpoeHue u pyHKIUHN OpraHu3Ma OK 01
padora OK 02
OK 04
Pasznen 3. Teopusi 3BoJIIOIIUA
Tema 3.1. Uctopus | OcHOBHOe coep:kaHue
IBOJIIOLIMOHHOI 0 Teopernueckoe o0yueHue:
yueHus ITepBble sBOMOLMOHHBIE KOHIENIKU. [ pagyanucruueckas spomonuonHas konuenuus JK.b. Jlamapka. [IBmxymme
cwibl 3Bosronnu. Kpearmmonnsm u tpancdopmusm. Cucrematuka K. Jlunnes u e€ 3naueHue st GopMUPOBaAHUS OK 02
HUJIEN DBOJIOLUNA OK 04
[Ipennocbuiku BO3HUKHOBEHHUS JapBMHU3MaA. OBOMIONUS BUAOB B mpupoge. boprba 3a cyiiecTBoBaHHeE.
EcrectBenHblif oTOOp. /luBepreHuus npu3HakoB U BuiooOpa3oBaHue. OCHOBHBIE MOJOXKEHHS CHUHTETUYECKOM
teopuu 3BoJronnu (CTI). Ponb 3BotonmoHHo# Teoprun B GOpMUPOBAHUM HAYYHOM KapTUHBI MHUpa
Tema 3.2. OcHoBHOE coaepKaHue
MuxpossoJonus TeopeTnueckoe odyueHue:
Mukpo3BONIONMSA U MAaKpOIBOJIIOLMSA KaK ATaIlbl SBOJIFOLIMOHHOIO Ipouecca. ['eHeTuuecKkne OCHOBBI HBOJIIOLIMH.
Myrtanuy 1 KOMOWHAIMU KaK 3JIEMEHTapHbIN SBOJIIOIMOHHBIA MaTtepuall. [lomymsamus kak aneMeHTapHasi eIMHULA
HBOJIIOLIHH. OK 02
JIBuokymiue cuiibl ((pakTophl) SBOMIONUN. MyTallMOHHBIM Mpoliecc 1 KOMOWHATUBHAS M3MEHUMBOCTb. MUrpanus.
W3onsuus nonynsauuii: reorpaduyeckas (IpocTpaHCTBEHHAs), OMojoruueckas (pernpo yKTUBHAs ).
EctecTBenHnsit 0TO00p — Hampasistomuid GakTop »Bomronuu. boprda 3a CyliecTBOBaHHE Kak MEXaHU3M JCHCTBUSA
€CTeCTBEHHOro 0TOOpa B MOmyJsuusx. Bua u ero kpurepuu (nmpusHaku). BumooOpazoBaHue Kak pe3ysbTaT
MUKPO3BOIIOIUI
Tema 3.3. OcHoBHOE coepKaHue
MaxkposBosonns Teopernueckoe odyueHue: OK 02

Maxkpossomorus. @opmbl u ocHoBHble HampasieHus MakposBomonuu (A.H. Cesepro). Ilytu noctikenus
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Ouoslormueckoro mporpecca: apomopdo3, HWAMOAMANTANMs, OOIMas aereHepamus. MeToabl HW3y4eHHs
MaKpOdBOJIIOIMHU. 3aKOoH 3apojsbiieBoro cxojactBa (3akon K. bapa). buorenernueckuii 3akon (3. I'ekkens, O.
Mirosnep). O6mre 3aKOHOMEPHOCTH (TTpaBuIIa) SBOJIOIHNH

Tema 3.4.
Bo3aukHoBenue n
pa3BUTHE KU3HU

OcHoBHOe coJepKaHue

Teoperuyeckoe o0yueHue:

['unore3pl M TEOpUHM BO3HUKHOBEHHUS >KM3HM Ha 3eMJyie: KpealHrOHU3M, CaMOIPOU3BOJIBHOE (CIIOHTAHHOE)

Ha 3emuie 3apoKJCHHE, CTAllMOHAPHOE COCTOsSIHUE, MaHcrmepMmus, 6uomnod3. Hauyano opranuueckoil sBomtouunu. IlosiBienue
MEPBbIX KJIETOK. OBOJIONUA MeTabonu3Ma. OBOJIOIUS TEPBbIX KIETOK. [IpOKapuoThl U  3YKapUOTHI. OK 02
[TponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHN3MOB. BO3HUKHOBEHHE OCHOBHBIX L[APCTB 3yKApHUOT. OK 04
OCHOBHBIE YEPTHI IBOJIOLIMU PACTUTENBHOIO MUpa. OCHOBHBIE UEPTHI IBOJIIOLIMY KUBOTHOTO MHUpa
IIpakTH4yeckue 3aHATHS:
[IpencraBieHne yYCTHOrO COOOILIEHUS W JIEHThl BPEMEHU I10 OCHOBHBIM JTallaM BO3HUKHOBEHHUS W pa3BUTHUS
KUBOTHOTO UM PACTUTEIbHOIO MMpa, IOATOTOBJICHHBIX IO MEPEeYHIO MCTOYHHKOB, PEKOMEHJIOBAHHBIX
npenoaaBaTeaemM

Tema 3.5. OcHoBHOE coJep:KaHue

IIpoucxoxnenne Teopernueckoe o0yueHue:

yeJioBeKa — AHTpOII0JIOTHS — HayKa O uenoBeke. CUCTEMATUYECKOE MOJI0KEeHUE YeaoBeKka. CX0JICTBO YeIOBEKa C )KMBOTHBIMH.

aHTpoINoreHe3 OTnuuusi 4emoBeKa OT J>KUBOTHBIX. [IpsAMOXoXkIeHHME M KOMILJIEKC CBSI3aHHBIX C HHMM MpPHU3HAKOB. Pa3Burue
TOJIOBHOI'O MO3ra M BTOpPOM CHUTHabHON cUcTeMbl. COOTHOIIEHHE OMOJOTMYECKMX U COLMAIbHBIX (DaKTOPOB B
AHTPOIIOTEHE3E
OcHoBHBIE CTaIUU aHTponoreHe3a. J[puonureku — Npeikyu YyeloBeKa U 4eloBeKooOpasHbIX 00e3bsiH. [IpoToantpon
— IPEJIIECTBEHHUK UeI0BEeKa. APXaHTpOIl — IpeBHENNI yenosek. [laneoantpon — npeBuuit yuenosek. Heoantpon
— 4eJIOBEK COBPEMEHHOT0 TUIIA. DBOJIIOLMSI COBPEMEHHOI'O YEJIOBEKa. OK 02
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACKl: €BPONICOUAHAs (eBpa3uiickas), Herpo-aBCTpalouIHAas OK 04
(aKBaTOpHalIbHAsA), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCcKas). BpeMs u MecTo BO3HMKHOBEHUS YEJIOBEUECKUX pac.
EMHCTBO 4€I0BEUECKUX pac
IIpakTHYecKue 3aHATHSA:
Bpewmst 1 myTH paccenenus yenoBeka 1o ranete. [IpucnocobaeHHOCTh YeIoBeKa K Pa3HbIM YCIIOBHSIM CPE/IbL.
Bnusiaue reorpadudeckoii cpeapl Ha MOPQOJIOTHIO U (U3UOTIOTHUIO YeTTOBEKA
3amuTa JIEHT BpEeMEHHM U MEHTAJIbHBIX KapT B JOpMaTe YCTHOTO COOOIIEHUS, TOATOTOBIECHHBIX IO IEPEUHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX MpenoaaBaTeeM

KonTpouabnas

paGora TeopeTnueckne aciEKThl SBOJIIOLMH KU3HU Ha 3eMiie

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-BO3AYIIHAS, IOYBCHHAs, BHYTPHOpraHu3MeHHas. DHU3HKO- OK 01
JKM3HU XUMHUYECKHE OCOOCHHOCTHU Cpefl 00uTaHus opraHu3MoB. [Iprucnoco0ieHns Opranu3MoB K )KU3HU B Pa3HBIX CPelax. OK 07
[TonsTue sxonornyeckoro gaxropa. Knaccudukamnus skonornyeckux gaxropos. [IpaBuno Munnmyma 1O. JInbuxa.
3axon TonepantHocTH B. lllendopna
Tema 4.2. OCHOBHOe co/Iep:KaHue
Honynsuus, Teopernueckoe odyueHune:
cooduecTBa, OKojoruyeckas XapakTEepUCTUKAa BHMJAa M HOMYJALMHU. OKOJOTMYECKas HHIIA BUAA. OKOJOTMYECKHE
IKOCHCTEMbI xapaktepucTuku nomyiasaund. CoolbmiecTBa U 3kocucTeMbl. buoriernos u ero crpykrypa (B.H. Cykade). Cszu
MEXJy opraHusmMamu B OuoneHoze. CTPyKTypHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYLEHTbI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckrue ypoBHH. OK 01
AHTpPOIIOT€HHBIE 3KOCUCTEMBL. ATPO3KOCHCTEMBI. OTINYHS arpOIKOCUCTEM OT OMOTEOIIEHO30B. Y POOIKOCHCTEMBI. OK 02
OCHOBHbBIE KOMIIOHEHTBI YPOOIKOCUCTEM OK 07
IIpakTHYecKkue 3aHATHSA:
Tpoduueckue nenu u ceru. OCHOBHBIE IOKa3zaTeld 3KOCHCTeMBbl. buomacca M mpoAykuus. DKOJOTMUYECKHUE
NUpPaMU/JIbl Yucell, buomaccsl ¥ 3Hepruu. [IpaBuiio nupamMuabl SHEPrUU.
Pemenue npakTUKO-OpPMEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 0 MEPEHOCY BELIECTBA U HEPTUU B 3KOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKUX Ienel n nupaMu] OromMacchl U SHEPTUU
Tema 4.3. OcHOBHOE coJep:KaHue
buocdepa - Teopernueckoe o0yueHnue:
rj100a1bHas buocdepa — xuBas obonouxka 3emnu. PazButue npezacraBieHuil o Ouochepe B Tpymax B.U. Bepnanckoro.
IKOJIOrHYECKasn O6nactu 6uocdeps! u e€ coctan. JKuBoe BeriecTBo 6rocdepsl 1 ero GyHKIUHA OK 01
cucTemMa 3aKOHOMEPHOCTH CyliecTBOBaHMs 6rocgepbl. OcodeHHOCTH 6uochephl Kak I100anbHOM IKOCUCTEMBI. OK 02
Junamuueckoe paBHoBecue B Onocdepe. PutmMudHoCTh siBieHMi B 6uocdepe. KpyroBopoTs! BeuiecTs u OK 07
OMOreoXMMHUECKUE HUKIIBL. [ 106aIbHbIe 9KOIOTHYeCKHe MPO0IeMbl COBPEMEHHOCTH U MYTH UX PEIICHHSI
IIpakTHYecKkHe 3aHATHSA:
Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 337a4 Ha ONPEEIICHNE IUIOIIAAN HACAKACHUN U CHUKEHUS
KOHIIEHTPAIIMHU YTJIEKHCIIOro ra3a B aTMoc(epe CBOEro pernoHa npoKMBaHus
Tema 4.4. OcHOBHOE co/iep:KaHue OK 01
Biausinue Teopernueckoe o0yueHune: OK 02
AHTPONOTeHHBIX AHTpOTIOTeHHBIE BO3JCHCTBUS Ha Onocdepy. 3arpsi3HEHUs] KaK BUJ aHTPOIIOTCHHOTO BO3JCHCTBUS (Xumuueckoe, OK 04
(paxTopos Ha @uzuueckoe, Ouonocuueckoe, 0omMxoobl NPoOU3BOOCMEa U nompedaeHusr). AHTPONOTeHHbIE BO3JEHCTBHUA Ha OK 07
ouocdepy atMocepy. BospeiictBus Ha runpochepy (3acpsasHenus u ux ucmouHuxu, ucmowjeHusi 600). BoznencTBus Ha IK 1.2.
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mutochepy (Oeepadayus nouswl, 6o3delicmsue Ha 2OpHble NOpodd, Heopa). AHTPOIIOTECHHBIC BO3ACHCTBUS Ha [IK 4.2.
OMOTHYECKUE COOOIIECTBA (1eca u pacmumenvHvle COOOUWECmea, HCUBOMHBLU MUP) [IK 4.4.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE TPAKTHYECKOT0 3aHATHS: [IK 6.2.
Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN 110 COXPAHEHHUIO IPUPOJHBIX PECYPCOB CBOEIO IIK 6.6.
pervoHa npoxxuBanus. [IpakTHKO-OpHEHTHPOBAHHOE pacueTHOE 3aJ]aHhe pacueTa BOJONOTPEOICHHUs HACEIEHHOTO
MyHKTA.
Tema 4.5. Bausinue | OCHOBHOe co/lep:KaHue 6
COLMAJIBHO- Teopernueckoe odyueHune: 2
IKOJIOIr'H4€CKHUX 3;[0p0Bbe " €0 COCTABJIAIOIIUE. CDaKTOpLI, MOJIOKUTEIIBHO M OTPULIATEIIbHO BIMAIOIIME HA OpraHu3M 4CJIOBEKa. 1
(¢axkTopos Ha Bpennbie npuBbIUKA: TOCIHEACTBHS U podriiakThka. [Ipobiema TeXHOTeHHBIX BO3JICHCTBUI Ha 37I0POBHE
30POBbE YeJ0BEKA | yenoBeKa (3JEKTPOMArHUTHBIE MO, OBITOBAst XUMHUS, U30BITOUYHBIEC IIYMbI, payalys 1 T.1.). AJanranus
OpraHu3Ma 4YesioBeKa K (pakTopaM OKpPYKaIoIIel Cpeibl. 3allMTHBIE MEXaHU3Mbl OPTaHU3Ma YelIOBeKa. 3I0pPOBbE U
paboTOCIIOCOOHOCTD.
[Tpunumne! popMupoBaHus 310poBhecOeperaroniero nopeaeHus. Oundeckas aKTUBHOCTD U 3710pOBbe. [ pyminbl 1 8§ 8‘21
310poBbs. OCHOBBI 3aKallMBaHUsA. bUOXMMUYECKUE aclIeKThl palliOHaIbHOTO nuTanus. [IpaBuna 6e3onacHoro OK 07
MCIOJIb30BaHUsl OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB K 1.2
IIpakTHYeckHe 3aHATHA: K 4'2’
OrnpezesieHre CyTOYHOTrO paliioHa NUTaHUs 2 K 4' 4'
Co31aHne HHIMBUIYATbHON MAMITKH IO OPTaHU3aIlNH PAIlMOHATBHON (H3NYECKOi aKTHBHOCTH 2 K 6:2:
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJICP/KAHME J1a00PATOPHOI0 3aAHATHS K 6.6.
JlabopaTtopHast pabota «YMCTBEHHasi pab0TOCTIOCOOHOCThY
OBnajeHre MeToJaMM ONpEeNeHHs MOoKa3aTesell yMCTBEHHOH pPabOTOCIIOCOOHOCTH, OOBSICHEHHE MOTYYEHHBIX
pe3yabTaToB W (HOPMYyITUpPOBAHHE BHIBOAOB (MMMCHMEHHO) C WCIIOJNB30BAaHUEM HAYYHBIX IOHSATHH, TEOpUH H
3aKOHOB. B KauecTBe TPUITEPOB CHIKAIOIIUX PabOTOCHOCOOHOCTh HCMOIb30BATh YCIOBUS OCYIIECTBICHUS
po(hecCHOHANILHOM e TeIbHOCTH: IITyM, TeMIepaTypa, pu3ndeckas Harpys3Ka u T.1.
KontpoabHas TeopeTnueckre aclieKThbl SKOJIOTHH
padora
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKaAHME (COIePKAHUE TPUKJIATHOTO MOXYJIS)
Pazaea S. buosiorusi B sKu3HH
Tema 5.1. Conep:xanue 4 OK 01
buorexnonorun B | Teopernueckoe o0yuyeHue: OK 02
KU3HHM KaK10T0 buoTtexHonorus kak Hayka U mpou3BoACTBO. OCHOBHbBIE HANPABICHHSI COBPEMEHHON OMOTEXHOIOTHH. MeTo b1 2 OK 04
6noTexHoaoruu. OOBEKTH OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOIMYECKUX M FTeHETUYECKUX IKCIIEPUMEHTOB. IIK 1.2.
[paBuia moucka v aHaIM3a OMOIKOJIOTHUECKON HHPOPMAIMH U3 Pa3IMIHBIX HCTOYHUKOB (Hay4Has ¥ yueOHO- 11K 4.2.
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Hay4JHas JIUTepaTypa, CpelIcTBa MacCOBOM nH(popMalnuu, cetb IHTepHET U 1pyrue) 1K 4.4.

IIpojeccrnoHaIBLHO-OPHEHTHPOBAHHOE COACPKAHUE IPAKTHYECKOI0 3aHATHSA [IK 6.2.

Kelicpl Ha aHa)IM3 HHGOPMALIMU O HAYYHBIX JOCTHKEHUAX B 00JACTU F€HETHYECKUX TEXHOJIOTUH, KIETOUHOM IIK 6.5.

WH)KEHEPUH, NMUIIEBBIX OMOTEXHOIOIUH. 3aIunTa Keiica: mpeCTaBIeHUE pe3yabTaToOB PEIIeHUs KEHCOB IIK 6.6.

(BBICTYIUZICHUE C TIPE3CHTAIMEH )
Tema 5.2.1. Copnepxanue 4 OK 01
Buorexnosoruu B | [lpakTHYecKkue 3aHATHS: OK 02
MeAMIHHE H Pa3BuTre 6M0TEXHOIOTHI B 00JIaCTH MEIULMHBI U (hapMallui U IPUMEHEHHUE UX B KU3HU YeIOBeKa, MOUCK U 2 OK 04
(dapmanuun aHayM3 HHGOPMAIMK U3 Pa3IMIHBIX HCTOYHUKOB (Hay4Has ¥ y4eOHO-HAydHas IUTEPATypa, CPEACTBA MACCOBOM 1K 1.2.

uHpopManuu, ceTb IHTEepHET U ApyTHe) [IK 4.2.

Kelicbl Ha aHaJIM3 HHGOPMALIMU O Pa3BUTUU OMOTEXHOJIOTUH B MEeMIIMHE U (hapMaiuu (110 rpymnmam) IIK 4.4.

. . . 2 [IK 6.2.
3amuTa keiica: [IpeacraBienue pe3ynbTaToB pelIeHUs! KEHCOB (BBICTYIUIEHHE C IIPE3EHTALIUEN ) K 6.6.
OcHoBHoOe coJep:kaHue

Pa3gen 6. Buoskojiornueckue uccjae0BaHuA OK 01
TeMma 6.1. OcCHOBHOe co/Iep:KaHue 2 OK 02
OcnoBubie MeToabl | TeopeTuueckoe odyuyeHue: OK 04
OuodKoJIorHYecKuXx | Hayunsiit Metos. MeToibl OMOIKOJIOTHUECKUX UCCIICIOBAHUIA: TTOJICBbIE, Ta00PATOPHBIC, SKCIIEPUMEHTAJIBHBIC. 2 OK 07
HCCJIeI0BAHN I MOHHUTOPHHT OKpY’KaOIIEN CPpe/Ibl: JOKAIbHBIN, pErMOHAJIbHBIN U IJ100aIbHBIN

Mertobl orcka, aHaau3a 1 00paboTKH HHPOPMALIMU O IPOEKTE B PA3IUYHBIX HCTOUHUKAX

JlabopaTropHble 3aHATHUS

ITocraHoBKa 1enu, 3ajad, BBIABUKEHUE TMIIOTE3bI, IPOBEIECHUE DKCIIEPUMEHTA I10 ONPEIEICHUI0 ONTHUMAaJIbHBIX

yCJIOBHM i pocTa U (U3HOJOTUYECKOW AaKTUBHOCTH JIPOXOIKEBBIX KIIETOK. BBISBICHHE 3aKOHOMEPHOCTEH,

(dbopMynHupoBaHUE BHIBOJIOB M TPOTHO30B.

JlaboparopHble pabOThI Ha BEIOOP IO MUHU TPYIIIIAM:

1. BnusiHue temnepatypbl Ha pocTa U (pU3HOIOTHYECKYIO0 aKTUBHOCTh JIPOXIKEBBIX KIETOK

2. BnusiHue yrieBoJI0B Ha pocTa M (PU3HONIOTHYECKYI0 aKTHBHOCTD JIPOXKIKEBBIX KIIETOK

3. CoueraHHO€ BIMSHHE TEMIIEPATyphl M YIJIEBOJOB Ha pocTa M (DPU3MOJIOTMYECKYI0 AKTUBHOCTH JIPOAIKEBBIX

KJIETOK
Tema 6.2. OcHoBHOE conep:kaHue 10 OK 01
buosxonoruyeckn | [pakTuueckoe 3aHsiITHE OK 02
# DKCIIEPUMEHT O0630p TeM yueOHO-HMCCIEeIOBAaTENbCKUX IPOEKTOB. BpiOop  yueOHO-MCCIeN0BaTENbCKOTO TMPOEKTa U3 8}12 8‘7‘

npeiokeHHbIX. POpMUPOBAHNE KOMaHABI IPOEKTA. AJITOPUTM BBIIIOJHEHUS IPOEKTA.
Kaxxgast rpynna BeIOMpaeT 0IMH U3 BApUAHTOB yU4eOHO-HCCIIeI0BATEIbCKUX TPOEKTOB!
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1. Onenka xayecTBa aTMOCHEpPHOTO BO3TyXa

2. O1eHKa KayecTBa MOYB METOJJOM (PUTOTECTUPOBAHUS

3. OneHka kayecTBa BOJI IOBEPXHOCTHBIX BOJOEMOB 10 OPraHOJEITUYECKUM U (PU3UKO-XMMHUYECKHM CBOMCTBaM

4. Bnusinue I1AB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PaCTEHUI

5. BiusiHue coneBoro 3arpsi3sHEHHs Ha poCT M pa3BUTHE CEMSIH BBICIIMX PACTCHUN

Ilepeulii 5man gvinonnenus npoekma:

OO0ocHOBaHME aKTyalbHOCTH BBIOpaHHOW TeMbl. BblsiBiaeHHe mnpoOieMbl HcCIelOBaHMs, (OPMYJIUPOBAHHE
runoTe3sl. Bpibop MeronoB wuccnenoBanusa. Brpibop Todek orO6opa mpod HA TEPPUTOPUHM HCCIIEIOBAHMA.
[TocranoBka nenelt u 3anad ucciepoBanus. OnpeneneHue GOpMbl MPEACTABICHUS PE3YIbTATOB MCCIEJOBAHUS.
OnpeJieneHye TarnoB U COCTAaBICHHE IJIaHa UCCIIeI0BaHUS

JlabopaTropHbie 3aHITHSI 6
Bmopou sman evinonnenus npoekma: MOATOTOBKAa HEOOXOAMMOH MOCyAbl M MaTepuana il 3KCIHEPHUMEHTA,
IPOBE/ICHUE SKCIEPUMEHTA, MEePUOJUUecKasl MpOoBepKa TeUeHUs IKCIepuMeHTa/ cOop marepuana B BbIOPAHHBIX
TOYKax 0TO0pa mpod
Tpemuu >man 6vinoaAHeHUs npoekma: TIONY4YEHHE IEPBUYHBIX HKCIEPUMEHTAIbHBIX JAHHBIX, IPOBEICHUE
CTaTUCTHYECKOW 00paOOTKH NOTYYECHHBIX TaHHBIX
Yemeepmoiti >man 6viNOIHEHUs NpOeKma. BBIABICHUE 3aKOHOMEpHOCTeH, (OpPMYJIHpPOBaHUE BBIBOJOB MU
IIPOTHO30B, OLIEHKA Ka4eCTBa MCCIIETyeMOro 00BbEeKTa 10 pe3yabTaraM OMOIKOIOrHYECKOr0 aHaIN3a
IIpakTHyeckue 3aHATHSA
3ammra npoexra [IpesncraBieHue pe3ylbTaTOB BHINOJIHEHUS y4eOHO-UCCIIEA0BATENLCKUX MMPOEKTOB (BBICTYINICHUE 2
C Mpe3eHTanuen)
KoHcynpranuu k 3x3aMeHy
IIpome:kyTouyHas aTTecTanus (3K3aMeH)
Bcero: 144
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJLHON
JUCIHUIIVIMHDBI OJ.13 BUOJIOTI' S

3.1. g peanu3auuM NPOrpaMmbl JUCHMIUVIMHBI TPEXyCMOTPEHbI CieaAyloluue
crnenuajbHble MOMeIeHUs
Kabuner «buonocuuy, ocHaeHHbIH 000pyaoBaHUEM: MeOeb, JOCKA, MEJ, HArJSIHbIC TTOCOOUS
(KOMIUTIEKTHI y4eOHBIX TaOJHII, MJIAKATOB), TEXHHYECKUMHU CPEICTBAMU OOYYCHHSI: KOMITBIOTED C
YCTPONCTBaMH BOCIIPOM3BEACHUS 3BYKa, NMPUHTEP, MYIbTUMEIUA-TIPOCKTOP C DKpPaHOM, yKa3Ka-
IIpE3EeHTEp AJI IPE3CHTALMM.

1. IlndbpoBast 1adopaTopus 10 OMOJOTHU I VUUTES;

2. ITudposas 1adopaTopus Mo OMOIOTHH JIJIsd YICHHUKA.

3.2. UnpopMmannoHHOe oOecrniedeHne peajn3alui NPOrpaMMbl
1. Jlnsa peanuzanuu mporpaMmbl OnOimoTedHblil GoHI 00pa3oBaTENbHOM OpraHU3alUd MMEeT
neJyaTHble  W/WIM  JJIEKTPOHHBIE  OOpa3oBaTeibHBblE W HH(QOPMAIMOHHBIE  PECYpPCHI,
PEKOMEHIOBAaHHbBIE JIUIsl MCIIOJIb30BaHMUs B 00pa30BaTENbHOM IpOLIECCce, HE cTaplle MSATH JET C
MOMEHTA U3/IaHusl.

buonorus. 10 kmacc : yue6. st obmeoOpa3oBaT. opraHu3anuil : 0a3oBelii ypoBeHb / B. B.
[Taceunuk [u ap.] ; mox pen B. B. Ilaceunuka. — 5-¢ uza. crep. — Mocksa : IIpocBerieHue,
2022. — 223 c. : wi. — (JIuHAS KU3HN).

buonorus. 11 xnace : 6a30BbIif ypoBeHb : yueOHuk / B. B. [laceunuk, A. A. Kamenckuii, A. M.
Py6moB [u ap.] ; mox pea. B. B. Ilaceunuka. = 5-e¢ uzn. crep. — Mocksa : [Ipocsemenue, 2023.
— 272 c. : un. — (JIuHUSA )KU3HN).

2. PexkomeHllyeMble Me4aTHbIE M3/aHUS IO peanu3aluu 001e00pa3oBaTeIbHON JUCHUIUIMHBL
MIPEJCTABIICHBI B METOJMYECKUX PEKOMEHIALUAX TT0 OPraHUu3allul 00ydeHUsI.

OcHoOBHbIE NMeYaTHbIE U3TAHUS

1. Buonorus. 10-11 knacce (yriyOseHHBIN YPOBEHb): YUEOHUK JIJIsl CPEAHETo 00111ero oopa3oBaHus
/ B. H. Speirun [u np.]; mox oOmed pemakumeir B. H. Speiruna. — 2-e uzn. — Mockaa:
W3narenscrso FOpaiit, 2022.

2. O6yxoB, /JI. K. bwuonorus: KkiIeTkM M TKaHU: YydyeOHoe mocoOue JuIsi CpeIHero
npogeccuonanbHoro oopasosanus / [I. K. O6yxos, B. H. Kupunenkosa. — 3-e uzn., nepepad. u
non. — Mocksa: UzparensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHMK W TPaKTUKyM Ui CpEIHEro mpodeccnoHaabHoro odpasoanus / B. H.
SpeiruH [u gp.]; noxn penakuueit B. H. Speiruna. — 2-e m3a. — Mocksa: UznatensctBo HOpaiir,
2022. — 378 c.

DJIeKTPOHHbIE U3IAHUS

1. buonorus. 10-11 xnacc (yriayOneHHBIH ypOBEHb): y4eOHUK Il CpeHEro o01iero oopa3zoBaHus

/ B. H. Speirun [u ap.]; mon obmei penakuueir B. H. Spweiruna. — 2-e u3a. — Mocksa:
WznarensctBo FOpaiit, 2022. — 357 c. — (Hapoanoe npocsemienue). — ISBN 978-5-534-15630-
0. — Tekcr: »anekrponnsiii // OOpa3oBarenpHas Ttwiargopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/509241

2. O6Oyxoe, JI. K. bwuonorus: kIeTkM W TKaHW: ydeOHOe TIOCOOMEe IS CPEIHEro
npodeccnonanmsHoro oopazosanus / [I. K. O6yxos, B. H. KupmienkoBa. — 3-¢ usn., nmepepad. u
nomn. — Mocksa: U3natensctBo FOpaiit, 2022. — 358 c. — (IIpodeccronanproe oOpa3oBaHue).
— ISBN 978-5-534-07499-4. — TexcT: >nexTpoHHbIN // O6pazoBaTenbHas miuaTdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/494034
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3. buonorusi: yueOHUK M MPAKTHKYM I CpeaHero mpodeccuoHaibHOro odpazoanus / B. H.
SApeirus [u gp.]; nox penakuueit B. H. Speiruna. — 2-e u3na. — Mocksa: U3marensctBo FOpaiir,
2022. — 378 c¢. — (IIpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
anekTpoHHBI  //  OOpaszoBarenbHass  miatdopma  FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/489661

JlonoiHUTeIbHbIE HCTOYHUKH
1. Tetinop . buonorust: 8 3 1. T. 1 / /1. Tewnop, H. I'pun, Y. Crayr; nox pea.P. Conepa ; niep. 3-
ro aHri. u3a. — 14-e u3g. —M. : Jlaboparopust 3nanui, 2022 — 454 c.
2. TlaBnosa, E. M. Dkonorusi: y4eOHMK U NPAKTHUKYM MJIs CPEJHEro MNpogeCcCHOHATBHOIO
obpaszoBanus / E. U. [TaBnoa, B. K. HoBukoB.— Mocksa: M3natensctBo FOpaiit, 2022. — 190 c.
3. Epemuenko, O. 3. buonorus: yudenue o Ouocdepe: ydeOHOEe mocoOue Ui CPEAHETO
npodeccuonanbHoro oopazoanus / O. 3. Epemuenko. — 3-e u3j., nepepad. u gon. — MockBa:
W3narensctBo FOpaiit, 2022. — 236 c.
4. bnunos, JI. H. Dxonorus: yueOHoe mocodue isi cpeHero npodecCuoHaIbHOro 00pa3oBanus /
JI. H. bimnos, B. B. Ilomsakora, A. B. Cemenua ; mox ob6mei penakumein JI. H. biuHoBa. —
MockBa: U3narenbctBo FOpaiit, 2022. — 208 c.
5. bproxanp, @. ©. [Ipomernnennas sxkonorus: yueOnuk / O.®. bproxans, M.B. I'padkuna, E.E.
Cnobusakosa. — Mocksa: POPYM: UHDPA-M, 2022. — 208 c.
6. Hecmenosa, H. H. OKojorusi 4YejloBeKa: Y4YEOHMK M MPAKTUKYM Ui CpPEIOHEro
npodeccuonansHoro obpasosanus / H. H. HecmenoBa. — Mocksa: M3narensctBo FOpaiit, 2022.
— 157c.
7. buonorus ansa mpodeccuit M CHENHUANBHOCTEW TEXHHUYECKOTO U E€CTECTBEHHO-HAYyYHOTO
npoduneit: yueOHHK Ui CTYA. yupexaeHuit cpen. nmpod. oopazosanus / B. M. Koncrantunos, A.
I'. Pe3anoB, O. E. ®aneeBa; nmox pen. B. M. Koncrantunoa. — M. : U3garenbckuil 1eHTp
«Axagemus», 2016/ — 336 c.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI O/1.13 BUOJIOT'UA
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KonTpoanb

H OI€HKAa PE3YIbTAaTOB

OCBOCHHUSI  00IIe00pa30BaTEeIbHON  JIUCIMILIAHBI

PacKpBIBAIOTCS Yepe3 TUCIHUILIMHAPHBIE PE3YNIbTaThl, HAlpaBJIeHHbIE HA (JOPMHUPOBAHKE OOIINX U
npo¢ecCHOHATIBLHBIX KOMIIETEHIUH 110 pa3/ienaM U TeMaM COZep)KaHus yueOHOro MaTepHaia.

Oo0mas
KOMIIeTEeH
nus

Pa3zgen/Tema

T oeHOYHBIX MEPONIPUATHH

Paszgea 1. Kinerka — cTpyKTYpHO-
(GYHKIIMOHAJIbHAS eIMHULA KUBOTO

KonTpoabHasi padora “MoJiekyJIAPHbIH YPOBEHb
OpPraHM3anuu ;KUBOro”

OK 02 Tema Nel.1.buosorus xak 3anonHeHne TabIUIBI C OIIMCAHUEM METOIOB
HayKa MUKPOCKOIIUPOBAHHUS C UX IOCTOMHCTBAMU U
HEJ0CTaTKaMH.
3anonHenue Tadbauiel «Bkaa yueHbIX B pa3BUTHE
Oounomorum»
OK 02 Tema Nel.2.00mas 3anojHeHue CPAaBHUTEIBLHONM TaOJIMIBI CXOJCTBA U
XapaKTePUCTHKA KU3HU pa3INyuuii )KUBOTO U HE KUBOTO
OK 01 Tema Nel.3.buonorudyecku |®OpoHTAIBHBIN OMPOC
OK 02 BAJKHBIE XUMHYECKUE [loaroroBka yCTHBIX COOOIIEHMH ¢ Ipe3eHTaLUEN
OK 04 COEMHEHUS BrinonHeHue u 3amuTa J1abopaTopHbIX padoT:
«Onpenenenue ButamMuHa C B IPOIyKTaX MUTaAHUS,
«"uapodunbHO-THAPOGOOHBIC CBONCTBA JTUITUIOBY
OK 01 Tema Nel.4.CtpykTypHoO- OnenuBaemasi AUCKYCCHS 110 BOIIPOCAM JICKIIUH
OK 02 GbyHKIIMOHATTbHAS Pa3paboTka MEHTAJIBHON KapThl MO KJIACCHU(PUKALINH
OK 04 OpraHu3alys KIETOK KJIETOK Y X CTPOCHUIO Ha IIPO- U 3YKAPUOTHYECKUX U
IO [IApCTBaM B MHHH T'pYyIINax
Brinonnenue u 3amnura 1abopaTopHbIX padoT:
«CTpoeHue KJIeTKH (pacTeHus, ’KUBOTHbIE, IPUOBI) U
KJIETOYHBIE BKJIFOUEHUS (KpaxMal, KapOTHUHOMIBI,
XJIOPOILIACTHI, XPOMOILIIACTHI)»,
«IIponutiaeMocTs MeMOpaHsbI (TJIa3MOIH3,
JIETIIIa3MOJIH3 )»
OK 01 Tema Nel.5. OpOHTAIBHBII ONIPOC
OK 02 CTpyKTypHO- Pa3zpaboTtka rioccapus
(GyHKLINOHATIBHBIE Pemenue 3anay Ha onpeaeseHne NOCIEN0BaTENbHOCTH
(bakTopbl HYKJICOTHJIOB
HaCJIECTBEHHOCTU
OK 01 Tema Nel.6. OpoHTaIBHBIN OIIPOC
OK 02 IIpoueccsl MaTpU4YHOTO Tect «lIponeccel MATPUYHOTO CUHTE3A»
CUHTE3a Pemenue 3a1a4 Ha onpeziesieHue NoCiIe10BaTeIbHOCTH
aMHHOKHUCIIOT B MOJIEKyJie Oenka
Pemenue 3aa4 Ha onpe/iesieHne MoCae10BaTeIbHOCTH
AMHHOKHUCIIOT B MOJIEKYJIe Oelika B Cilydae U3MEHEHUs
nocaeaoBaTeabHOCTH HykiIeoTuaoB JJTHK
OK 02 Tema Nel.7. OpOoHTATEHBIA OIIPOC
OK 04 Hexnerounsie ¢popmbl [ToaroToBka ycTHBIX COOOIIEHHI ¢ Mpe3eHTanuei

KHNU3HU

(BupycHble U OakTepuanbHble 3a0oneBanus. O0mue
MPUHIUITBI UCIIOJIb30BaHU JIEKAPCTBEHHBIX BEILIECTB.
Oco0eHHOCTH MPUMEHEHNS aHTUOUOTHKOB)

27




OK 02

Tema Nel.8.

OOMeH BEIIECTB U
IPEBpAIICHUE YHEPTUHU B
KIJIETKE

OpoHTaTBHBIN OIIPOC
3anoyiHeHUe CPAaBHUTEIBLHOM TabIUIIbI XapaKTEPUCTUK
TUIIOB OOMEHA BEIECTB

OK 02
OK 04

Tema Nel.9.
JKW3HEHHBIN LUK KIIETKU.
Muto3. Meiio3

OO6cyxeHre o BoIpocam JIKIHH
Pa3zpaboTka neHThl BpeMEHH KMU3HEHHOTO IIUKJIa

Pasznea 2. Ctpoenue u GpyHKIun

KonTpoabnas padora ’Crpoenue n GyHKumuu

OpraHu3Ma opranuzma”

OK 02 Tema Ne2.1. Ctpoenue OueHuBaemas JUCKycCus

OK 04 opranusma Pa3paboTka MeHTaIbHOM KapThl TKAHEH, OpraHoB U
K 1.2. CHCTEM OPTraHOB OPTraHU3MOB (PaCTEHUs, KUBOTHBIC,
[IK 4.2. YeJIOBEK) C KPATKOW XapaKTePUCTHKON MX (HYHKIUI
11K 4 .4. [ToaroroBka U MpeACTaBICHNUE YCTHBIX COOOIIEHUHN C
[IK 6.2. npe3eHTauen (MMMYHUTET, HHPEKITHOHHBIC

TIK 6.6. 3a001eBaHUs, SITUIEMUH, BAaKIIMHAIUS )

OK 02 Tema Ne2.2. ®opmel OpoHTaTBHBIN OIIPOC

IIK 1.2. Pa3MHOXEHHS OPraHU3MOB | 3aroJiHeHHe TaOJIHIIBI ¢ KPATKOW XapaKTePUCTUKON U
1K 4.2. npuMepamMu GopM pa3MHOKECHHSI OPTaHU3MOB

[IK 4.4.

IIK 6.2.

IIK 6.6.

OK 02 Tema Ne2.3. Pa3paboTka n1eHTHI BpeMEHH € XapaKTePUCTUKON HTAIoOB
OK 04 OHTOreHe3 )KMBOTHBIX U OHTOTI'€HE3a OTAEIBHON IPYIIITON )KUBOTHBIX U YEJIOBEKA

YCJIIOBCKaA

110 MUKpOI'pyIIiamM

Tect/onpoc
OK 02 Tema Ne2.4. CocraBieHne XKU3HEHHBIX [IUKJIOB PACTEHUH 10
OK 04 OHTOreHe3 pacTeHuit otnenaM (MOXOBHUIHBIE, XBOIIEBUHBIC,
MaOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHbIE)
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OcHOBHbIE IOHATHSA Tecr
TEeHETUKHU
OK 02 Tema Ne2.6. @poHTaNBHBIN 0IpOC
OK 04 3aKOHOMEPHOCTHU Tect o Bompocam JIEKLUH
K 1.2. HACJICIOBAHUS Pemenue 3amau Ha onpeneneHue BEPOSITHOCTH
IIK 4.2. BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPH
[IK 4.4. MOHO-, JTU-, IOJTUTUOPUIHOM U aHATTU3UPYIOIIEM
IIK 6.2. CKpEIINBAHUH, COCTABIEHUE FT€HOTUITNYECKUX CXEM
[IK 6.6. CKpELIMBAHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3anmopencTeue reHoB Pazpabotka rimoccapus
Pemenue 3a1a4 Ha onpeziesieHUue BEPOSTHOCTU
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPH
pa3IMYHBIX THUIAaX B3aMMOJAEUCTBUS T€HOB,
COCTaBJIEHUE T€HOTUIIMYECKUX CXEM CKPEIUBAHUS
OK 01 Tema No2.8. Tect
OK 02 CuerutenHoe HacienoBanue | Pazpabotka rimoccapus
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K 1.2. MPU3HAKOB Pemienue 3amayu Ha onpeaeneHue BEPOSITHOCTH

[IK 4.2. BO3HMKHOBEHHsI HACIICCTBEHHBIX [IPU3HAKOB IIpU

11K 4 .4. CIICIUICHHOM HacJIeJOBAHWH, COCTaBJICHHUE

IIK 6.2. TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS

I1K 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, COCTaBJIEHHE FEHOTUITNYECKUX
CXEM CKpEIIMBaHUsA

OK 01 Tema Ne2.10. Tect

OK 02 I'eneTuka yenoseka Pazpabotka rioccapus
Pemienue 3aa4 Ha onpe/eneHre BEpOSATHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB,
UCIOJb3Yysl METO/IbI TEHETUKU YEJIOBEKA, COCTABIICHHUE
TFEHOTUIIMYECKUX CXEM CKpEIIMBaHU
[TonroToBka ycTHBIX COOOIIEHUI ¢ Ipe3eHTaluen o
HACJIEICTBEHHBIX 3a00JIEBaHUIX YEJIOBEKA

OK 01 Tema Ne2.11. Tect

OK 02 3aKOHOMEPHOCTH Pemenue 3anay Ha onpeaesneHre TUIIAa MyTalluK [IpU

OK 04 WU3MEHYHUBOCTH nepeaye HaclIeICTBEHHBIX PU3HAKOB Y YeJIOBEKa

OK 01 Tema Ne2.12. Tect

OK 02 Cenexuusi OpraHu3MoB Pa3pabotka rioccapus
Pemienue 3a1a4 Ha onpeeneHre BO3MOKHOIO
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB I10
CEJIEKIINH, COCTABIEHUE T€HOTUIINYECKUX CXEM
CKpEIIUBAHUS

Pa3nea 3. Teopus 3Bo/1I01MA KonTtpoJubHas padora “Teopernyeckue acneKkThl
JBOJIIOIINH KM3HHU HaA 3emJie”

OK 02 Tema 3.1. Uctopus OpOHTAIBHBIN ONIPOC

OK 04 ABOJIFOIIMOHHOTO YUEHHUS Pa3paboTka 1eHTBHI BpeMEHU Pa3BUTHUS IBOJIIOLIMOHHOTO
y4eHUs

OK 02 Tema 3.2. Muxpossomonust | PpoHTaJIBHBIN 0IIpOC
Pa3paboTka rioccapus TEpMHUHOB

OK 02 Tema 3.3. MakposBomonns |OueHuBaemasi IUCKYCCHUs
Pa3paboTka rioccapus TEpMHUHOB

OK 02 Tewma 3.4. @pOHTAIBHBIN ONPOC

OK 04 BosnukHoBenue u pa3sutue |[loAroroBka u npeacTaBieHHe YCTHOTO COOOLICHUS U

KU3HU Ha 3emiie JIEHTHl BpEMEHHU BOSHUKHOBEHHUS U Pa3BUTHUS

KUBOTHOT'O ¥ PAaCTUTEIBHOTO MHUpa

OK 02 Tema 3.5. @pOHTAIBHBIN ONPOC

OK 04 ITpoucxosxaenue yenoBeka — |PazpaboTka JIEHT BpeMEHH U MEHTAJIbHBIX KapT Ha

aHTPOIIOTEHE3 BBIOOD:

“OBoronys COBpEMEHHOI0O YelloBeKa™, “Bpemst u nytu
paccelieHus yenoBeka no mianere”, “BiusHue
reorpaguueckoii cpeapl Ha MOp(OJIOTHIO U
¢dbusmonoruro yenoseka”, “UemoBeueckue pacer”,
oOcyKIeHHe
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Pa3pen 4. Dxonorus

KonTpoabHas padora “Teopernyeckue acneKkTbl
IK0JIOTHHN”

OK 01 Tema 4.1. TecT mo sKkoI0THYECKUM (paKTOpaM M cpeiaM KU3HH
OK 07 Okonorndyeckue GakTopsl 1 |OpraHU3MOB
Cpelbl AKU3HU.

OK 01 Tema 4.2. CocraBiieHne cXeM KpyroBopoTa BELIECTB, UCIIOJIb3Ys

OK 02 [Momynsmus, coobiecTna, MaTepuabl JEKIUU

OK 07 9KOCUCTEMBI Pemenue npakTuko-OpuEeHTUPOBAHHBIX PACUETHBIX
3aJlaHui M0 MEPEHOCY BEUIeCTBa U YHEPTUU B
HKOCHCTEMAX C COCTABJICHUE TPOPUUECKHX IIeTIeH 1
UpaMui OMOMacChl U SHEPTUH

OK 01 Tema 4.3. OuenuBaemasi JUCKycCHs

OK 02 buocdepa - rmobanpHas Tecr

OK 07 9KOJIOTMUYECKasl CUCTEMA Pemenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a]1a4 Ha oIpeiesieHUe MIIOIA U HACAKACHUN JIs
CHIDKEHUS KOHIIEHTPALIUU YTIIEKUCIIOTO ras3a B
aTMocdepe CBOETr0 pernoHa MpOoKUBAHUS

OK 01 Tewma 4.4. Bnusinue Tect

OK 02 AHTPOIIOTEHHBIX (PaKTOPOB Ha |Penienne mpakTHKO-OpUEeHTHPOBAHHBIX PACUETHBIX

OK 04 ouochepy 3a/IaHH 10 COXPAHEHUIO MPUPOJIHBIX PECYPCOB CBOETO

OK 07 peruoHa npoKUBaHus

OK 02 Tema 4.5. Bnusinue OuenuBaemas 1UCKycCus

OK 04 COLIMATTbHO-KOJIOTHUYECKHUX BoinonHeHust NpakTUYECKUX 3aJaHUMN:

OK 07 (GakTOpOB Ha 30pPOBbE “OmnpeneneHre CyTOYHOT0 pallioHa MUTaHus,

IIK 1.2. yeJoBeKa “Co3nanye UHIUBUIYaTbHON MaMATKH 110

[IK 4.2. OpraHu3aIlK pallMOHATBLHON PU3NUECKON

[IK 4.4. AKTUBHOCTH

[IK 6.2. Brinonnenue 1abopatopHoii paboThl Ha BEIOOD:

1K 6.6. "YMcTBeHHas paboToCocOOHOCTD",

"BnusiHue abnoTyeckux pakTopoB Ha YEJIOBEKa
(HM3KHUE U BBICOKHE TeMIepaTypsbl)”

IIpodeccnonabHO-0OPHEHTHPOBAHHO
co/ep:KaHue
Pa3nen 5. buoJiorus B ;KU3HH

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

OK 01 Tema 5.1 BrinonHenue kelica Ha aHanu3 UHPOPMAIIH O

OK 02 brorexHonornu B )KU3HU HayYHBIX JOCTH)KEHHIX B 00JIaCTH T'€HETHUECKUX
OK 04 Ka)KII0T0 TEXHOJIOTH, KJIETOYHOW WHXKEHEPUH, TTUIIEBBIX

IIK 1.2. O6uoTexHOJI0rUH (110 rpymnmnam), npeicTaBIeHHe

IIK 4.2. pPEe3yIbTaTOB PEIIEHUs KENCOB

I1IK 4.4.

[1IK 6.2.

I1K 6.6.

OK 01 Tema 5.2.1. Brinonnenue keiica Ha aHaU3 UHPOPMALIUHU O

OK 02 buorexHonoruu B MEAUIIMHE |pa3BUTUN OMOTEXHOJIOTHI B MEAUITMHE U apMaIuu
OK 04 U Gapmanuu (mo rpynmam), pecTaBlIeHUe Pe3yabTaTOB PEIICHUS
IIK 1.2. KEHUCOB

I1IK 4.2.

[1K 4.4.

I1IK 6.2.
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I1K 6.6.

Pa3zgen 6. Buoskosornueckue
HCCIe 0BAHUA

[IpencraBienne pe3ynbTaTOB BHIOJIHEHUS YIeOHO-
UCCJIEIOBATENLCKUX POEKTOB (BBICTYILJICHHE C
MPE3EeHTALUEH )

OK 01 Tema 6.1. Brimonnenue nabopaTopHbIX paboT Ha BEIOOp B
OK 02 OCHOBHBIE METO/IbI MUHUTPYIIax:
OK 04 OMO3KOIOIMYECKUX 1. BnusHue TeMneparypbl Ha pocTa U
OK 07 HCCIIeIOBAaHU I (hU3MOJIOTMYECKYI0 aKTUBHOCTD JIPOYKIKEBBIX KIETOK
2. BnwusHue yrieBoJOB Ha pocTa U
(U3HOIOTHYECKYI0 aKTUBHOCTD JIPOAOKEBBIX KIETOK
3. CoueraHHOe BIUSHHE TEMIIEPATYPHI U
yIJI€BOJIOB Ha pocTa U (PU3UOJIOTMUYECKYIO0 aKTUBHOCTD
JPOAKEBBIX KIIETOK
OK 01 Tema 6.2 BrimonHenune yueOHO-HCCIe10BATENIBCKOTO MTPOEKTa
OK 02 buoskonornuecknii Ha BBIOOP:
OK 04 JKCIIEPUMEHT Onenka kauecTBa aTMOC(HEPHOro BO3AyXa
OK 07 Ornenka kauyecTBa OYB METOJIOM (PUTOTECTHPOBAHUS
OreHka KauecTBa BOJ] IOBEPXHOCTHBIX BOJIOEMOB 10
OPTaHOJCTITHYECKUM U (PU3UKO-XUMHUIECKUM
CBOMCTBaM
Binsanaue I1AB Ha pocT u pa3BUTHE CEMSH BBICIIHUX
pacTeHuit
BnusiHue coneBoro 3arpsi3HeHus: Ha poCT U Pa3BUTHE
CEMSH BBICUINX PACTEHUU
OK 01
OK 02 5
BrinonHeHne sk3aMeHaIMOHHBIX 3aJJaHuH
OK 04
OK 07
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