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1. O0mas xapakTepucTHKa padoyeil NporpaMMsl 001e00pa30BaTeJbHOM JIMCIHIIIMHbI

«BHNOJIOT' S

1.1. MecTo AucuMIuInHbI B CTPYKTYpe o0pa3oBartenbHol nporpammbl CI1O:

Oo6meobOpa3oBatenbHas gucHuIuMHa «buonorus» sBiseTcss 00sA3aTeNbHOM  YaCThIO
00m1e00pa3oBaTeIBLHOrO MUKIIA 00pa3oBarenbHOM mporpaMmMel B cootBeTcTBrH ¢ @T'OC CIIO 1o
cnenuaabHOoCTH CecTpUHCKOE JEIO.

OO6meobpa3oBaTelbHas TUCIUIUIMHA «buosiorusy» m3ydaeTcss B 00meo0pa3oBaTeIIbHOM
OUKIEe Y4eOHOTO TIulaHa OCHOBHOW mpodeccHoHanbHOW 00pa30BaTENbHOM — MPOTPaMMBI
cnermansHocTH 34.02.01

Tpynoemkocts aucuumniauasl «buosorus» 6a30Bbl ypoBeHb cocTaBisieT 144 waca, u3
KOTOPBIX 24 Yaca BKITIOYaeT MpOo(ecCHOHATBHO-OPUEHTHPOBAHHOE COJIEPKAHNE, YCHITMBAIOIIEEe
MPOQHIEHYIO COCTABIISIFONIYIO TI0 criennanbHoCTH 34.02.01

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJIEP’)KaHUE BBIOMpAETCsl MO OOBEKTY M3yUEHUS
“Uenosek™.

1.2. lleau u nJIaHUpyeMble Pe3yJbTaThl 0CBOCHHUS THCIIUIIHHBI:
1.2.1. Heau aucuMNJINHbI

Heanb: hopMupoBaHre y 00YIAFOIIUXCS CHCTEMbI 3HAHUH O Pa3jIMYHBIX YPOBHSIX KHU3HU CO
3HaHUEM COBPEMEHHBIX TMPEICTABICHUH O JKUBOH TIPUPOJAE, HABBIKOB IO IPOBEICHHIO
OMOJIOTUYECKAX HCCIEOBAHUI C COOJIOJIGHUEM JTHUYECKHMX HOPM, apryMEHTHPOBaHHOMN
JMYHOCTHOW TIO3HIINY 10 OEPEeKHOMY OTHOIIECHHIO K OKPY)KAIOIICH cpee.

3apaum:

* otydeHue QyHaaMeHTaIbHBIX 3HAHUH 0 Ononormueckux cucremax (Kierka, Opranuswm,
[Monmynsaumsi, Bua, DxocucTema); UCTOPUHM Pa3BUTHS COBPEMEHHBIX MPEACTABICHUA O XHUBOH
MPHUPOJIC, BBIAAIOUINXCS OTKPBITUSAX B OMOJIOTMYECKOW HAyKe; pOJIM OMOJIOTUYECKON HAayKH B
(OpMUPOBAaHMK COBPEMEHHOW €CTECTBCHHO-HAyYHOW KapTUHBI MHpPA; METOAAaX HAyYHOTO
MIO3HAHUS;

* OBJIJICHUE YMEHUSMU JIOTHYECKU MBICIIUTh, 000CHOBBIBATH MECTO U POJIb OMOJIOTHYESCKHIX
3HAaHUH B IPAKTUYECKOH JICATEIILHOCTH JIFOJICH, pAa3BUTHH COBPEMEHHBIX TEXHOJIOTUH; ONIPEIEIISATh
KHBBIC OOBEKTHI B IIPUPOJIC; TIPOBOIUTH HAOIIOACHUS 32 IKOCUCTEMAaMHU C LIEIbI0 X OMUCAHUS U
BBISIBJICHUSI ©CTCCTBEHHBIX M AHTPONOTCHHBIX W3MCHCHMI; HAXOIWTh W aHAJIH3HPOBAThH
MH(POPMAIIHIO O KUBBIX 00BCKTAX;

* pa3BHUTHUE TMO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
oOyJarmuxcs B TPOIECCE W3YYCHHS OWOJIOTUYECKUX SIBICHHH;, BBITAFOIIUXCS TOCTHIKCHUH
OMOJIOTHH, BOIIEAMINX B OOIIECYCITIOBEUECKYIO KYJIBTYPY; CIIOKHBIX M MPOTHBOPEUMBBIX ITyTEH
Pa3BUTHS COBPEMEHHBIX HAyYHBIX B3TJISI0B, HIICH, TEOPH, KOHIICTIIUI, THIIOTE3 (O CYIIHOCTH U
MIPOUCXOKCHUH JKU3HH, YEIIOBEKA) B X0/1€ PA0OTHI C pa3IMYHBIMU HCTOUHHUKAMH WH(POPMAIIHH;

* BOCNHUTAaHUE YOEKJIEHHOCTH B HEOOXOAMMOCTH TIO3HAHMS JKMBOW MPHPOJBI,
HEO0OXOIMMOCTH PAI[MOHATBHOTO MPUPOIOIOIHL30BaHUs, OEPEKHOTO OTHOLIECHHUS K MPUPOIHBIM
pecypcam U OKpyKarolel cpesie, COOCTBEHHOMY 3/I0POBBIO; YBAXKEHHS K MHEHHIO OTIMOHEHTA MPU
00CyX/1IeHUH OHOJIOTHUECKUX MpooieM;

* UCTOJB30BaHUE MPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUN W YMEHHH B MOBCEIHEBHOM
KU3HU JUTSI OLIEHKH TIOCJTIEICTBUN CBOEH NEATENFHOCTH (U NEATENBHOCTH APYTUX IOJeH) To

OTHOIICHUIO K OKPYXKalolIeH cpele, 3JA0pOBBIO JAPYTUX JIIOJeH M COOCTBEHHOMY 3JI0POBBIO;
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000CHOBaHME U COOMIOACHNE Mep MPOPHUIAKTHKH 3a00JI€BaHUI, OKa3aHHE TIEPBOW MTOMOIIH PU
TpaBMax, COOIO/ICHHE MTPABUI TOBEICHHSI B IIPUPO/IE.

1.2.2. Il.ianupyemMblie pe3yJibTaThl OCBOEHUS 001e00pa30BaTe/IbHON TUCHUILVIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne TUCHUIUTHA HMeeT pu GpopmupoBannu U pazsutun OK u I1K:

OK: OK 1, OK 2, OK 4, OK 7

TIK:



Koa n

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

HaMMeHOBaHHe
¢opmupyempIx OO0mme JucuumimHapHbie
KOMIIeTeH I U

OK 01. B yacTH TpPY10BOIr0 BOCIMTAHMA: - cpopMUpOBAaTh 3HAHUS O MECTE€ M POJM OHOJOTMH B CHCTEME

Bri6upats criocoOsl
perieHus 3a1a4
npodeccuoHaIbHOM
JEATEIbHOCTH
MPUMCHUTCIBHO K
pas3IuyHbIM
KOHTCEKCTaM.

- TOTOBHOCTH K TPYyIdy, OCO3HAHWE IICHHOCTH MAacCTEepCTBa,
TPYyI0JII001E;
- TOTOBHOCTH K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKON U

COIMAJIbHOM HAIMPAaBIIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,

IJIaHUPOBATh u CaMOCTOSATCIBHO BBITIOJIHATH TaKYyIo
NESITETbHOCTB;
- HWHTEpeC K pasnu4HbM cdepam  TpodecCHOHATBHON

NEeSITETHHOCTH,
OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHU y‘-Ie6HBIMI/I II03HABATCIIbHBIMHU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYECKHe AelCTBUA:
dbopMmynHupoBaTh H
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- CaMOCTOSTEIIEHO aKTYaJIN3UPOBATH
- yCTaHaBIIMBAaTh CYNICCTBEHHBIN MPU3HAK MM OCHOBAHHS JIJIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpeAeNsATh IENU NeATSILHOCTH, 3aJaBaTh HapameTpbl U
KPUTEPHH UX JJOCTHIKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TPOTUBOPEYHs] B
paccMaTpUBaEMbIX SIBJICHHSIX;
KOPPEKTHBBI B

pe3yJIbTaTOB

- BHOCHUTDB JCATCIIBHOCTD, OLOCHHUBATh

COOTBCTCTBHUC OeisM, OLOCHHUBATH PUCKH
MOCJIEeACTBUN ACATCIBHOCTH
- pa3BHUBATb KPCATHBHOC MbIINIJICHUC ITPU PCHICHUHN KU3HCHHBIX

npobiaem

€CTECTBEHHBIX (dbopMHupOBaHUH COBPEMEHHOM

HayK, B
€CTECTBEHHOHAYYHOW KAPTHUHBI MUPA, B ITIO3HAHUH 3aKOHOB IPUPOJIBI
nu pGHIGHI/II/I JKN3HCHHO BAKHBIX COIIMAJIBHO-3THYECCKHUX,
HKOHOMUYECKUX, IKOJOTHYECKUX MPOOJIEM UYeIOBEUECTBA, a TAKXKE B
pGHIGHI/II/I BOHpOCOB paIII/IOHaJ'IBHOFO HpI/IpO}IOHOJ'II)BOBaHI/ISI; B
GbOpMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHHUS K TPUPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUNCKUX U 3apyOeKHBIX YUEHBIX - OMOJIOTOB B
pazBuTHe OHOJOTHH, (YHKIIMOHATHLHON TPaMOTHOCTH YEJOBEKa ISt
peHIeHI/ISI JKHN3HCHHBIX npo6neM,

- yYMETh BIIQJETh CHUCTEMOW OWOJOTMYECKUX 3HAHHUH,

BKJIIOYACT:

KOTOpast

OCHOBOINOJIAraloIue OHOJIOrMYecKre TEePMHUHBI U TOHATHS (KHU3HB,
KJIETKA, TKaHb, OPraH, OpPraHu3M, BHJ, TOMNYJALMSA, 3KOCHCTEMA,
MeTaboIu3M, KJIETOYHBIN
UMMYHUTET, Oenka, OWOMOIMMEpBI, AUCKPETHOCTb,
caMOperyJisLus, HACJEICTBEHHOCT,
M3MEHUYUBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);

OMOJIOTHYECKHE teopuss 1. IlIBaHHa,
M lneitnena, P. BupxoBa; KJIOHaJIbHO-CEJIEKTUBHOIO UMMYHHUTETA
I1. Opnux, n.n. MeuHnunkoBa, XPOMOCOMHAast Teopust

HacneacTBeHHocTH T. MopraHa, 3dKOH 3apOoAbIIICBOro CXoJCTBa K.

ouorieHo3, Ouocdepa;

OHOCHHTE3

roMeocCTas,
CaMOBOCITPOU3BC/ICHUC,
TCOPUU:

KJIICTOYHAasA

bapa, sBomonuonnas teopus Y. JlapBuUHA, CHHTETHYECKas TEOPUS
HBOJIIOLIUH, TeOpus aHTpornoreHnesa Y. /laprHa; Teopust OuoreorneHosa
B.H. Cykauésa; yuenns H.1. BaBunosa - o LlenTpax MHOroo0Opasus u




0) 0a30BbI€ HCCJIEI0BATEILCKHE e CTBUS:

- BJIQJIETh HaBbIKAMH Y4eOHO-HCCIIEJ0BATEIBCKON U TPOSKTHOM
JeSITEIbHOCTH, HaBBIKAMU pa3pelieHust IpooieM;

- BBISIBJISITh IIPUYHMHHO-CJIEICTBEHHbIE CBS3U u
aKTyaJlu3UpoBaTh 3aJaudy, BbIJIBUIaTh I'MIIOTE3Yy €€ pPELIeHUs,
HaXxOJQUTb  apryMEeHTbl  JUIsl  JOKa3aTelIbCTBa  CBOUX
YTBEPKICHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

- aHAJM3MPOBaTh IIOJYYEHHbIE B XOJE pelIeHUs 3a/lauu
pe3ynbTaThl, KPUTHYECKH OLEHUBAaTh HUX JOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

- yMeThb

IMPAKTUYICCKYIO obnactu KHUBHEACATCIBHOCTHU,

HepeHOCI/ITB 3HAHUA B HOSHaBaTeJ'IBHy}O nu
- YMGTB I/IHTerI/IpOBaTB 3HAHUA HN3 paSHBIX Hpe)IMeTHBIX
oOmacrei;
- BBIJIBUTATh HOBBIC HJICH, TTPEJIaraTh OPUTHHAIBHBIE 110 X0 IbI
Y PEIICHUS;
- CIIOCOOHOCTH, HMX MCIIOJIB30BAHUSA B ITO3HABATEILHOW U

COIMAJIBHOM MPAKTUKE

IIPOUCXOXKAECHUS KyJIbTYpHbIX pacTeHuii, A.H. CeBeprioBa - 0 myTsx u
HanpaBlieHUsX Boromn, B.M. BepHaackoro - o 6uocdepe;

3aKOHBI (€AMHOO0Opa3Hsl HOTOMKOB IIEPBOTO MOKOJIEHUS, PACILEIUICHUS
IIPU3HAKOB, HE3aBUCUMOIO HacieqoBaHUs npu3HakoB I'. Mennens,
CLEIUIEHHOTO HACJIEIOBAaHUS IMPU3HAKOB M HApYILEHUS CLETJICHUS
resoB T. MopraHa; romMoJIOTM4ECKHX psIOB B HAaCIEACTBEHHOU
m3MenunBoctd H.U. BaBumiioBa, renermueckoro paBHoBecus [Ix.
Xapnu u B. BaiinOepra; 3apoapiueBoro cxoacrsa K. bapa,
ouorenernueckoro 3akoHa J. ['exkens, @. Mromepa);

IMPUHLMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuauMyma HO. JInOuxa, 3KoJ0rHYecKOd MUpaMUJIbl YHCET,
OroMacChl U SHEPTHH);

rumnoTesbl (koarepBatHo AWM. Onapuna, mepBudyHoro OynboHa JIXK.
Xonpeitna, mukpocdep C. Dokca, pubozuma T. Uek);

- chopMupoBaTh YMEHUS packpbIBaTh coJiep>KaHue
OCHOBOINOJIATaIOIIKUX OMOJIOTUYECKUX TEOPUN U TUIOTE3: KIETOYHOMH,
XPOMOCOMHOM, MYTallUOHHOM, HBOJIOIMOHHON, MPOUCXOKICHUS
KU3HW M 4YeJlOBEKa;, BIAJCHHE CUCTEMOW 3HAHUNW 00 OCHOBHBIX
METOJIaX HAay4YHOTO I[O3HAHMS, HCIOJb3yeMbIX B OHOJIOTHUYECKUX
UCCIICIOBAHUSAX JKUBBIX OOBEKTOB M OJKOCHUCTEM (OMHCaHUE,
U3MepeHue, MpoBeIeHUe HaOIo/IeHui); croco0amMu BBISBICHUS U
OLIEHKH aHTPOTIOT€HHBIX U3MEHEHUH B IPUPO/IE;
- chopMUpOBaTH YMEHHUS  PACKpbIBaThb  OCHOBOIIOJArarolue
OuoJtornueckue 3akoHbI ¥ 3akoHoMepHoCTH (I'. Menaens, T. Moprana,
H.W. BaBunosa, J. I'ekkenss, @. Mromnepa, K. bapa), rpanuisr ux
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

- YMCTb BBIACIIATE CYHICCTBCHHBIC ITPU3HAKH:




CTPOCHHUS BUPYCOB, KJIETOK IIPOKAPUOT U SYKAPUOT; OTHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BH/IOB, OMOT€OIIEHO30B, IKOCUCTEM U
ounochepsr;

CTPOCHHUS OPTAaHOB M CHCTEM OPT'aHOB PACTCHUH, )KUBOTHBIX, YEJIOBEKA;
IPOIIECCOB  JKU3HEACATENBHOCTH, TPOTEKAIONIMX B OpraHu3Max
pacTeHuil, )KUBOTHBIX U YEIOBEKa,

OMOJIOTHYECKUX TPOLECCOB: oOOMeHa BewecTB (MeTaboJsn3M),
MH(pOpPMAaLlU U TPEBpAIICHUs SHEPTUU, OpOXKEHHsI, aBTOTPO(HOTO U
reTepoTpoHOro THUMOB NHTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, raMeTOTeHe3a, SMOPHOTeHe3a, MOCTIMOPUOHAITLHOTO
Pa3BUTHS, Pa3sMHOXKEHUS, WHIMBUAYAJHHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOJCHCTBUSA TEHOB, TeETEpO3uca; JACUCTBUU
UCKYCCTBEHHOTO O0TOOpa, CTAaOMJIM3HUPYIOLIEro, JBIXKYLIETO U
pa3phIBAIOIIETO  €CTECTBEHHOTO O0TOOpa; auIomaTpU4ecKoro |
CHUMIIATPUUYECKOTO BHJI000pA30BaHMSA; BIUSHHS JIBHXKYIIUX CHII
9BOJIIOLMM  HA  TeHO(OHJ  NOMYyJSALMM;  MPHUCIOCOOIECHHOCTH
OpraHM3MOB K cpene OOWTaHus, 4YEepeAOBaHUS HaIPaBICHUN
9BOJIIOLIMY; KPYrOBOPOTA BELIECTB U MIOTOKA SHEPTUH B IKOCHCTEMAX;
- IpUOOPECTH OMNBIT NPUMEHEHUS OCHOBHBIX METOJIOB HAy4HOTO
IIO3HAHUS, HUCIOJIb3YeMbIX B OHOJIOTHMM: HAOJIIOAEHUS U OINUCAHMS
UBBIX CUCTEM, IPOLECCOB U SBJICHUMN; OpraHU3alMi U MPOBEICHUS
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIIBUKEHHUS TMIIOTE3, BBIABIATH
3aBUCUMOCTH MEXAY MCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHATH
NOJydeHHble  pe3ynbTaThl U (OpMyaHpoBaTh  BBIBOJBI €
UCIOJIb30BAHUEM HAyUYHBIX OHITUN, TEOPUI U 3aKOHOB;

- copMupoBaTh YMEHMS BBIACIATH CYILIECTBEHHbIC MPU3HAKU
BUPYCOB, KJIETOK HPOKapuOT U DJYKapuoOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUI0B, OMOT€OIICHO30B U 3KOCUCTEM;
0COOEHHOCTH MPOIIECCOB 0OMEHa BELIECTB U NMPEBPAILlCHUs] SHEPTHH B




KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO M SHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHO03a, OIUIOJIOTBOPEHUS, pPAa3BUTUA H
Pa3MHOKEHHSI, THIUBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a),
060pbOBI 3a CYIIIECTBOBaHHUE, €CTECTBEHHOTO oTbOO0pa,
BUJ000pa30BaHus, MPUCHOCOOJEHHOCTH OPraHu3MOB K Cpele
oOuTaHMs, BIMSHUA KOMIIOHEHTOB SKOCHCTEM, AaHTPOIMOTCHHBIX
M3MEHEHHI B 9KOCHCTEMAX CBOECH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
MpeBpalieHue YHEPruu B Onocdepe;

- chopMHpOBATH YMEHHUS TPHUMEHATh TMOJYYCHHbIE 3HAHUS IS
OOBSICHEHUSI OMOJIOTUYECKUX TIPOIIECCOB W SBJICHUH, IS TIPUHATHS
MIPAaKTUYECKUX PEIICHWH B IIOBCEJHEBHOW JKU3HM C IEJIBIO
obecriedeHuss G€30MaCHOCTHM  CBOETO  3JIOPOBbS U 370POBbS
OKPYXKaIOIIUX JIIOJIEH, COOMI0IEHUs 3J0pOBOTO 00pasa >KH3HU, HOPM
rpaMOTHOTO TOBEACHUA B OKpPYXKAIOIeW MPHUPOTHOW  CpENeE;
NOHMMaHHE  HEOOXOJMMOCTH  MCIOJB30BaHUS  JIOCTHIKEHUUN
COBPEMEHHOHN OHOJOTMM U OHOTEXHOJOTHH Ui PpPaluOHAIBHOTO
MPUPOJIONONB30BAHUS; YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIHE
apryMeHTbl, OHOJIOTUYECKYI0O TEPMHUHOJOTHI0 U CHUMBOJIUKY JUIS
JIOKa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMaTHYECKUX
IPYII; B3aUMOCBSI3M OPraHW3MOB M Cpelbl OOWTaHUS; EIUHCTBA
YEeJIOBEYECKUX pac; HEoOXOTUMOCTH 3J0pPOBOTO o0Opa3a >KU3HHU,
COXpaHEHUs pPa3HOOOpa3us BHUIOB M SKOCHUCTEM, KakK YCJIOBUS
COCYILIECTBOBAHHUS MTPUPO/IbI U YEIOBEUYECTBA,

- copMUpPOBATh YMEHUS pellaTh OMOJOTHYECKHUE 3a1a4H, COCTABIIATh
TEHOTUIIMYECKUE CXEMbl CKpEUIMBaHUS JUIsl  Pa3HBIX THUIIOB
HACJIeJOBaHUS IPU3HAKOB Y OPraHU3MOB, COCTABIISATh CXEMBI ITEPEeHOCa
BEIIECTB M SHEPTUHU B HKOCHUCTEMax (LIeTU MUTaHMsI, THIIEBbIE CETH),
BBISIBJIATh TPUYHMHHO-CIIECJCTBEHHBIC CBSI3U MEXY HCCIEAyeMbIMU




OMOJIOTUYECKUMH OOBEKTaMH, IMPOIECCAaMU U SIBJICHHUSIMH; JIeIaTh
BBIBOJIBI M ITPOTHO3BI HA OCHOBAHHH ITOJIYYEHHBIX PE3yIbTATOB;

- chopMHpOBAaTh YMEHHUS KPHUTUYECKU OICHUBATh HWH(OPMAIIUIO
OMOJIOTUYECKOTO  COJCpPXKAHUS, BKIIOYAIONIYI0  IICEBIOHAYYHBIC
3HAHMSI U3 Pa3IMYHBIX HCTOYHUKOB (CPECTBA MACCOBOM MH(OPMAIIHH,
HAyYHO-TIOMYJISIPHBIC MaTepUaibl); HHTEPIPETUPOBATH ITHYCCKHE
ACTICKThl COBPEMCHHBIX HCCJICIOBAaHUN B OWOJIOTHH, MEIHIIHHE,
OMOTEXHOJIOTHH;  pPacCMaTpUBAaTh  IJIOOATBHBIE  JKOJOTHYCCKHE
POOJIEMBI COBPEMEHHOCTH, (POPMHPOBATh MO OTHOMICHUIO K HUM
COOCTBEHHYIO TIO3WIIMIO, YMEHHWE OIIEHWBATh 3TUYCCKUE ACIEKTHI
COBPEMEHHBIX HCCIEOBAaHUHA B 001acTH OMOTEXHOJIOTHH |
FCHETHYECKUX  TEXHOJOTWH  (KIIOHHUPOBAaHWE,  HCKYCCTBEHHOC
OTUTOIOTBOPEHUE, HAINPABICHHOEC HW3MEHEHHE T€HOMa W CO3JaHHe
TPAHCTEHHBIX OPTAHU3MOB);

- chopMHpOBaTh YMEHHs CO37aBaTh COOCTBEHHBbIE NMHCHMEHHBIE U
YCTHBIE COOOIIIEHUSI Ha OCHOBE OMOJIOTHYECKON WH(OpManuu wu3
HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO HCIIOJIb30BATh MMOHSATHHHBIN
amnmapaT OMOJIOTHH;

- YMETh BBIBUTaTh TUIOTE3bI, IPOBEPITh UX SKCIIEPUMEHTAILHBIMU
cpeactBamu, GOpMyIUpys Lelb HCCIEAOBAHUS, aHAJIU3UPOBATH
MOJIy4YE€HHbIE PE3YAbTAThl U JAETaTh BHIBOIbI;

- NPUHUMATh y4YacTHE€ B Hay4yHO-HCCIEAO0BaTEIbCKOW paboTe 110
OMOJIOTUH, SKOJIOTUU U MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJIbHBIX
HAy4YHBIX OOIIECTB U NYOIWYHO TPEACTABIATH IOJTy4YEHHBIE
pe3yabTaThl HA YYEHHUECKUX KOH(PEPEHIIUIX Pa3HOTO YPOBHS;

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
CpeJiCTBa MOUCKa,

B o6nactu HECHHOCTHU HAYYHOT'O IO3HAHU:

- chOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO

COBPECMCHHOMY YPOBHIO Ppa3BHUTUA HAYKU U O6IJ.I€CTB€HHOI71

IIPaKTUKH, OCHOBAHHOI'O Ha JAHUaJIore

KyJIBTYD,

- chopMUpOBaTh YMEHHUS KPUTUYECKH OIEHUBATh HWHMOPMAIIUIO
OMOJIOTUYECKOTO  COJEpXKaHUS, BKIIOUYAIONIYI0  ICEBIOHAYUYHBIE
3HAHMSI U3 Pa3IMYHBIX ICTOYHUKOB (CpeCcTBa MACCOBOM MH(OPMAILINH,
HAy4YHO-TIOMYJISIPHBIE MaTepuaibl); HHTEPIPETUPOBATh STUYECKHE
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aHaM3a u
MHTEPIpETANN
uHpOpMaIUU 1
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccuoHaIbHOM
JESATEITbHOCTH.

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJABTYPHOM MHPE;

- COBEPILIEHCTBOBAHHUE S3BIKOBOM M YHUTATEIBCKOW KYJIBTYPHI
KaK Cpe/CTBa B3aUMOJECUCTBMSI MEXKIY JIIOJAbMHM U IIO3HAHUS
MUpa;

- OCO3HAaHHWE LIEHHOCTH HAay4yHOH JAeATEIbHOCTH, TOTOBHOCTb
OCYILIECTBIISITh MIPOEKTHYIO u HCCIIEIOBATENIbCKYIO
JEeSATeTbHOCTh WHANBHIYAILHO U B TPYIIIIE;

OmajieHre yHUBEPCAIBHBIMH Y4€OHBIMU TTO3HABATEIHLHBIMHU
JICACTBUSMU:

B) pabota ¢ uHpopmanueii:

- BJIQJIETh HABBIKAMU TOJTyYCHUS MHPOPMAIIUU U3 HCTOUHUKOB
Pa3HbIX TUIIOB, CAMOCTOSATENILHO OCYLIECTBIISITh MOUCK, aHAIU3,
CHCTEMATH3AIMI0 U HHTEPIIPETAINI0 WHPOPMAIHN Pa3TUIHBIX
BUJIOB U ()OPM IIPEJCTABICHHUS;

- cO37aBaTh TEKCThl B pa3iIMuHBIX (opMaTax C y4ETOM
Ha3zHauyeHus MHQPOpMAlMKM M IEJICBOW ayIUTOpPHM, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3allUN;

- OLIEHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTh MH(pOpMAIUHU, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-ITUYECKHM HOpMaM;
cpeacTBa MH(QOPMALMOHHBIX U

KOMMYHHKAIUMOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHUBHBIX,

- HCIIOJIB30BAaThb

KOMMYHUKATHBHBIX M OpPraHU3alIOHHBIX
COOIIOIEHUEM TpeOOBaHUI
0€30IaCHOCTH, THUTHEHBI, PEeCypcoCOEpEeKeHHs, MPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM O€30IMaCHOCTH;

- BJIaJIETh HaBBbIKAMHU PACIIO3HABAHUS M 3alIUTHI HHGOPMALIUH,

3aa4 c

OpProHOMHUKHU, TCXHHUKHU

nH(pOPMAIIMOHHOM 0€301MaCHOCTH IMYHOCTH

ACICKTbl COBPCMCHHBIX I/ICCJICI[OBaHI/Iﬁ B 6I/IOJIOI‘I/II/I, MCAULIMHE,

OHMOTEXHOJIOTHH;

- WHTEPIPETHPOBATh  ITUUYECKUE aCIICKTHI COBPEMEHHBIX
WCClIe0OBaHUE B OWMOJOTMHM,  MEIWIMHE,  OHOTEXHOJOTHH;
paccMarpuBaTth ri00abHBIC 9KOJIOTHICCKHE poOIEMBI

COBPEMEHHOCTH, (DOPMHPOBATH [0 OTHOMICHUIO K HUM COOCTBEHHYIO
IIO3UIIHIO, YMGHI/IC OILICHUBATh OTUYCCKUC AaACIICKThI COBpeMeHHI)IX
o0macTi OWOTEXHOJIOTMM |

HUCCIIENOBAaHUNA B T€HETUUECKUX

TEXHOJOTUIl (KJIOHMPOBAHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE,

HalpaBJIECHHOE M3MEHEHHE TE€HOMa U CO3JaHHe TPAHCTEHHBIX
OpraHu3MOB);

- chopmupoBaTh YMEHHS CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE OHOJIOTHUYECKOW HHpOpMAIUU U3
HECKOJIBKUX HCTOYHUKOB, TI'PAaMOTHO HCIIOJb30BAaTh MOHATHHHBIN

amnmapaT OMoJIoTUH
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OK 04.
D¢ dexTuBHO

B3aUMO/IEHCTBOBATh U

- TOTOBHOCTH K CaMOpa3BUTUIO, CaAMOCTOATCIBLHOCTH H
CaMOOIIPCACIICHUTIO,
-OBJIaICHUEC HaBBbIKaMU y‘-Ie6HO'I/ICCJICI[OBaTeHI>CKOI7I,

- chopMUpOBaTh YMEHHs CO31aBaTh COOCTBEHHBIE MHUCHMEHHBIC H
YCTHBIE COOOIEHHsI HAa OCHOBE OHOJIOTHYECKOW HH(pOpMAIMH U3
HCCKOJIbKUX HNCTOYHUKOB, TI'PaAaMOTHO HCIIOJb30BATh MMOHATHHHBIN

paboTtath B | IPOEKTHON M COLMAIIBHOM 1E€ATENbHOCTH; anmnapar OMOJIOruH;

KOJUIEKTUBE u | OBlnajeHHe  YHUBEPCAJbHBIMH  KOMMYHHUKATHBHBIMH | - YMETh BBIJBUIaTh T'MIOTE3bI, IPOBEPATh UX 3KCIEPUMEHTAIbHBIMU
KOMaHJI€. AelCTBUSIMU: cpeacTBamu, (GOpPMYIUpPYS IeJdb HCCICJOBAHUS, AaHAIU3UPOBATH
0) coBMecTHasi 1eSITeJIbHOCTD. MOJIy4Y€HHBIE PE3YAbTAThl U JAETaTh BHIBObI;

- MOHUMAaTh ¥ HCIIOJIb30BATh MPEUMYILIECTBA KOMAaHIHOW M | - NpPUHUMATh Yy4acTHE B HAay4HO-UCCIIEJOBATEIbCKON paboTe 1o
WHIUBUIYaIbHON pabOTHI; OMOJIOTUH, SKOJIOTUU U MEIUIIMHE, POBOJUMON Ha 0a3e IIKOJBHBIX
- MPUHUMATh LEH COBMECTHOM NESITEIbHOCTH, | HAYYHBIX OOLIECTB W MYONMYHO NPEJACTAaBISTh IOJYyYEHHbBIE
OpraHM30BBIBATH U KOOPAWHUPOBATH JIEHCTBUS MO €€ | pe3ysbTaThl HA YUEHUYECKUX KOH(PEPEHIUAX Pa3HOTO YPOBHS
JOCTH>KEHHIO: COCTABIIATH IUIAH JEHCTBHN, pacIpenessaTh pOJIH
C YYeTOM MHEHUH YYaCTHHUKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;
- KOOPAMHUPOBATH U BBINOJIHATH PA0OTY B YCIOBHSX PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBHUS;
- OCYHIECTBJIATH IO3UTHUBHOE CTPATETMYECKOE IOBEICHHE B
pPa3sIMYHBIX ~ CUTyaUUsX,  IHPOSBIATL  TBOPYECTBO W
BOOOpaxkeHue, ObITh MHULIUATUBHBIM
Osaanenue YHHUBeEpCAJIbHBIMHU peryJIaTUBHbIMH
JelCTBUSIMH:
I') NpUHSATHE ce0sl U IPYTuX JKO/Iei:
- IPUHUMATb MOTUBBI M apIyMEHTBI APYTUX JIFOAEH NIPU aHAIU3€E
PE3yJIBTaTOB AEATEIbHOCTH;
- IpU3HABaTh CBOE IIPABO U IIPABO JIPYTUX JrO/el Ha OIIUOKH;
- pa3BUBaTh CHOCOOHOCTh NOHUMATh MUP C MO3ULMUU JPYroro
4eJI0BEKa
OK 07. B o0s1acTH 3K010rH4YE€CKOr0 BOCIMTAHUSA - BIIQJIETh CHCTEMOW 3HaHUI 00 OCHOBHBIX METOJIaX HAY4YHOTO
CopneilicTBoBaTh MO3HAHUS, MCIIOJIb3YEMbIX B OMOJIOIMYECKHX HCCIETOBAHUIX >KHUBBIX
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COXpPaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KIIMMAaTa,
MIPUHITATIBL
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIECTBOBATH B

- cpopMHUPOBAHHOCTH 3KOJIOTUYECKON KYyJIbTYpbI, TIOHUMaHUE
BIIMSIHUS COLIMAIIBHO-DKOHOMMYECKHUX IPOLECCOB HA COCTOSIHUE
MPUPOJHONH W COLMAIBHON Cpelpl, OCO3HAHHME TII0OATBHOTO
XapakTepa 3KOJOTHYECKUX Ipo0IieM;

- IUIAHUPOBAHKME U OCYILECTBIICHHE JIEUCTBUI B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HaHUSA LEJIed YCTOWYMBOIO pa3BUTHUSA
YeJI0BEYECTBa;

aKTUBHOE JICHCTBUIA,
OKpYKarollen cpene;

- YMEHHME NPOTHO3UPOBATh HEOIATONPUSTHBIE DKOJIOTUYECKUE

HCIIPpUATHC MMPUHOCAIIUX Bpca

OOBEKTOB M JKOCHCTEM (OIHUCaHUE,

HaOIroIeHNi); crmoco0aMu BBISBICHUS M OLIGHKHA AaHTPOIOTCHHBIX

W3MEpPEHUE, MPOBEACHUE
W3MEHEHUH B IPUPOJIE;

- YMETh BBISBISITH OTJIMYUTEIBHBIE MTPU3HAKHU KUBBIX CUCTEM, B TOM
yucie rpuloB, paCTeHUH, )KUBOTHBIX U YEJIOBEKA; MPUCIIOCOOIEHHOCTh
cpene
KOMITOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€ll OPraHu3MOB B COOOLIECTBAX,

BHJOB K obOuranus, aOMOTHYECKHX H OHOTHYECKHUX

AHTPOIOT€HHBIX U3MEHEHUI B DKOCUCTEMAX CBOEH MECTHOCTH;

- yYMETh
IIPOLIECCOB:

BBIACIIATE CYHICCTBCHHBIC IIPU3HAKU OMOJIOTHYECKUX

oOMeHa BemecTB (Merabonus3M), HHPOpMALUH U

Ype3BbIYANHBIX MOCJIEACTBUS TPEANPUHUMACMBIX JIEHCTBUM, MPEJOTBPAIIATH | MPEBPAIICHUS SHEPTHH, OPOKEHHSI, aBTOTPOGHOTO U TETEPOTPO(HHOTO
CUTyaLUsAX. HX; TUTIOB TIUTaHWS, (POTOCHHTE3a MW XEMOCHHTE3a, MHUTO3a, Meio03a,
- pacHIMpeHHe OIbITa JIEATCIBHOCTH  SKOJOTHYECKOW | raMeTOTeHe3a, HOMOpPHUOTreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
HAIPaBIIEHHOCTH; Pa3MHOKEHHUsI, THIUBUIYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3a),
- OBJIaJICHHE HaBBIKaMU yueOHO-HCCIIeI0BATEIIbCKOM, | B3aUMOJICHCTBHSI TEHOB, TETEpO3UCa; JCUCTBHUH HMCKYCCTBEHHOTO
MPOEKTHOM M COLUAIILHOM JESITEIIbHOCTH 0TOOpa, CTAOWIU3HPYIOMIETO, JBMIKYIIETO H  Pa3phIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; aJIONMaTpUYeCKOro W CHUMIIATPUYECKOTO
BH1000pa30BaHMS; BIUSHUS JIBIKYIIUX CHJT SBOJIIOIMHM Ha TEHOMOH/T
MOMYJISAIUKA;, TPUCTOCOOJIEHHOCTH OPraHW3MOB K cpene OOWTaHWS,
YepelOBaHMS HAIPaBJICHUN JBOJIIOIMU; KPYroBOPOTa BEIIECTB M
MOTOKA PHEPTUU B SKOCHCTEMAX
IIK...
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2. CTpyKTYpa U cojiep:kaHue 0011e00pa30BaTeIbHOM JUCHUIITUHBI
2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Bun yueOHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIIMHBI 144
B T.4.

OcHoOBHOE coep:KaHue 112
BT. U..

TEOPEeTUYECKOe 00yIeHNE 68
MPaKTUYECKHUE 3aHITH 32
abopaTOpHBIC 3AHITHS 12
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COePKaAHME (COAePKAHUE 24
NMPUKJIAJTHOTO MOYJIfA)

TeOpeTHYecKoe 00ydeHue 8
IIPAKTHYECKUE 3aHATUA 14
1ab0paTOPHBIC 3aHITHS 2
KoHTpoJibHBIE paGoThI 8

IIpome:kyTouHas aTTecTauMs (IK3aMeH) -




2.2. TemaTnyeckuii IjIaH u CodepiKaHue TUCIHUIIJINHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U NPodecCHOHATBHO-OPHMEHTHPOBAHHOE), O0bem | Popmupyembie
pa3esioB U TeM JadopaTopHble H MPAKTHYECKHe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IPH HATHYNH) YacoB | KOMIETEHIUH
1 2 3 4

Paznea 1. Kierka — cTpyKTYpHO-(pDYHKIMOHAJIbHASI ANHULA KHBOT'0 36

Tema 1.1. OcHoBHOe coep:kaHue 2

BuoJiorus kak Teoperuyeckoe odyueHue: 2

HayKa buonorus xak Hayka. CBsi3b OMOJIOTHY C IPYTMMH HayKaMu: OMOXUMUS, Onopu3nka, OMOHUKA,
reHoreorpadus u ap. Poab u Mmecto Ouosioruu B GOpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTHHBI MUpA. OK 02
3HaueHue Ouosoruueckux 3HaHuil. Mcropus 6nonoruu. 3HaueHue HUTOJIOTHH JUI Pa3BUTUS OMOJIOTHH U
MO3HAHUS NPUPOIbl. MeTo bl HUTOJIOTUU: MUKPOCKOIIHS, XpoMaTorpadus, 31eKTpodopes, METO1 MEUEHBIX
aToOMOB, AU depeHnanbHoe eHTpUyrupoBaHue, KyabTypa KIETOK

Tema 1.2. O0mas | OCHOBHOe coJepxkaHue 2

xapakrepucTuka | Teoperudeckoe o0yuenue: 2

KU3IHH PaznooOpaszue 6uocucrem. Opranuzamusi OMOJIOTHYECKUX CUCTEM. Y POBHH OpPraHU3alid OMOCUCTEM:
MOJIEKYJISIPHO-T€HETHYECKUM, OPraHOMAHO-KIETOYHBIN, OPraHU3MEHHbIN, TOMYJISIIMOHHO-BUI0BOM, OK 02
9KOCHUCTEMHBIN (OMOTeoneHOTUIeCK i ), Onocdepusiii. Hayku, nzydarorniue 6nosorndeckne 00beKThl Ha
Pa3HbIX YPOBHSAX OpraHu3anuu ku3Hu. OO0Iasi XxapakTepuCcTHKa KU3HH, CBOMCTBA KUBbIX cucteM. [Iporecchl,
MIPOUCXOJIAIINE B OMOCHCTEMAX

Tema 1.3. OcHOBHOE cojlep:KaHue 6

Buosioruveckn Teoperuyeckoe odyueHue: 2

BaKHbIC XuMHYecKuil coctaB KIeTKu. Heopranuueckue BeliecTBa KIETKH, UX OMOJIOTUYECKas POJib.

XHMHUYECKHE Opranunyeckue BemiecTBa kieTku. buonornueckue nonumepsl. benku. CTpykTypa 1 GyHKIUUA OENKOBON

COCAMHCHUA MoJIeKynbl. @epMeHThI, IPUHLHUIT UX AecTBUs. YTieBoAbl. buonornueckue GpyHKIUU yriIeBOIOB. OK 01
Jlunuael. OOmwmii man crpoenus. ['mapodunbHo-TuapodoOHbIe cBoMicTBa. Knaccudukarius Iunuaos. OK 02
buonornyeckue ¢pynkiun mununos. AT®. Ctpoenne monekynsl AT®. buonornyeckue pynkunn ATD OK 04
IIpakTnyeckune 3aHATHA: 2
Pounb 6enKoB, yriieBoJ0B U AKHUPOB B OpraHU3Me YeloBeKa. BUTaMUHBI M OMOJIOrMUECKH aKTHBHBIE JOOABKH, 2

HUX 3HAYCHUC B JKU3HU OPraHu3Ma 4€JI0OBCKaA. I'uno- ¥ aBUTaMHHO3BI UX MTOCIEACTBUS. Hpe,[[CTaBJ'IeHI/IC




YCTHBIX COO6H.I€HHﬁ C HpCBGHTaLII/Ief/'I, MOATOTOBJICHHBIX ITO MIECPCUYHIO HCTOUYHHUKOB, PCKOMCHIOBAHHBIX
pernoaaBaTciiCM

JlabopaTopHble 3aHATHSA:

Jlaboparopuas padota “Omnpenencaue Buramuaa C B MPOTyKTaX MUTAHUS
HOILFOTOBKa BapHWaHTOB OIIbITA, Ha6JIIOI[CHI/I€ 3a KQUYCCTBCHHBIMU PCAKIIUAMU, 3aIIOJITHCHUC pa60qel71
TaOJIHIIBI, UHTEPIIPETAIHs HAOIIOAaeMBIX SIBICHUH, (GOpPMYyITHPOBaHHE BBIBOIOB

JlaboparopHras padota «I'napodhuasHO-THAPOGOOHBIE CBOMCTBA JTUITHIOBY
[ToaroToBKa BapHaHTOB OTIBITA, HAOIIOICHHE N3MEHEHHSI PACTBOPUMOCTH JIUIIHJIOB, 3all0JHEHHE pabodei
TaOJIUIIbI, UHTEPIIPETALS HAOII01aeMBbIX SIBJICHUM, (GOpMYINpOBaHHE BHIBOJOB

Tema 1.4.
CrTpykTypHO-
(pyskumnonanbHas
opraHmu3anus
KJIETOK

OcHoBHOE CoA€cpiKaHue

Teoperuyeckoe odyueHue:

o

Knerounas teopus (T. l1IBann, M. [llneiinen, P. Bupxos). OcHOBHBIE 110JI0KEHHSI COBPEMEHHOMN KIETOYHOM
Teopuu. THUIIBI KIETOK: SyKapuoTHUECKas U MpokapruoTuyeckas. CpaBHUTENbHAS XapaKTEpUCTHKA KIETOK
9yKapuoT (pacTUTEIbHOMU, )KUBOTHOM, rpuOHOI). CTpoeHHe MpoKapuoTuyeckoi kinetku. Ocod0eHHOCTH
CTpOEHHS reTepoTpodHOM 1 aBTOTPOGHOHN MPOKAPUOTHIECKUX KIETOK. CTPOCHHE MIa3MaTHIECKOM
MeMmOpaHnbl. TpaHCIIOPT BEIIECTB Uepe3 MIa3MaTHIECKYI0 MEMOpaHy: TaCCUBHBIA U aKTUBHBIN. DHAOIIUTO3:
MUHOIIUTO3, (haromuTo3. Ik301uTo3. O00I0UKa UK KIeTouHas cTeHKa. CTpykTypa U QYHKIIUN KIETOYHOU
CTEHKH pacTEeHUH, TpuOOB

Huromnnaszma. [luto3zoms. Lurockener. OgHoMeMOpaHHbIE OPraHOU B KJIIETKU: SHAOIIa3MaTHUECKas CEeTh
(BIIC), anmapat ["onbpkH, TU30COMBI, IEPOKCUCOMBI, BAKYyOJIH PACTUTENbHBIX KIeTOK. CTpoeHue u
(GbyHKIMM 0JHOMEMOpaHHBIX OpraHouI0B KiieTku. Kierounslit cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOU/IBI KJIETKH: MUTOXOHIPUH, TIACTU/IBL: XJIOPOILIACTHI, XPOMOILIIACTHI,
NEHKOIUIACThI, UX CTPOCHUE U (PYHKUUU. SIIepHBIl anmnapar KJIeTKHU, CTPOeHHE U (QYHKITHH.
HemeMmOpanHbie opraHou bl KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHBIHN IeHTp. OpraHouabl
JBUKEHHS: PECHUYKH M KT'yTUKH. CTpoeHue u PyHKIMKU HeMeMOpaHHBIX OPraHOUIOB KIIETKU

JlaGopaTopHble 3aHATHS:

JlaboparopHas padoTa «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIIETOUHBIE BKITFOUEHUS
(Kpaxmai, KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOTLIIACTHI )»

OK 01
OK 02
OK 04
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[TpuobpeTenune onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOTIMPOBAHUS TPH BBHITIOJIHEHUH J1a00PATOPHBIX padoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOACHNUE C IOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PAa3INIUA MEXKIY
M3y4aeMbIMU 00bEKTaMH, HHTEpIpETaIMs HAOII01aeMbIX SABICHHH, ()OPMYIMPOBAHUE BHIBOJIOB

JIaboparopHuas padota «IIpoHuiaeMocTs MeMOpaHbI (TUTA3MOJTU3, ACTIA3MOJIH3 ))

[Tpuobperenune onpiTa MPUMEHEHHS TEXHUKA MHUKPOCKOTIMPOBAHUS TIPH BBITIOJHEHUH Ja00paTOPHBIX paboT.

[ToaroroBka MUKpoOIpenapaToB, HAOIIOACHNUE C IOMOIILI0 MUKPOCKOIIA, BBISBICHUE PA3INYUA MEXKIY
M3y4aeMbIMU 00BbEKTaMU, HHTEPIIPETAIMs HAOII0AaeMBIX SBIICHUH, (POPMYIHPOBAHHE BBIBOJIOB

Tema 1.5. OcHOBHOE coep:KaHue
CTpyKTypHO- Teopernyeckoe o0yueHue:
¢ynkuuoHaIbHBI | CTpOCHHE XPOMOCOM. XPOMOCOMHBIN HA0OP KIETOK, TOMOJIOTHYHBIC U HETOMOJIOTHYHBIE XPOMOCOMBI,
e pakTopsl rarionHbIN 1 quruionaabii Habop. Hyknennossie kucnotel. [JHK u PHK. Ctpoenne HykiemHOBBIX OK 01
HacjJaeacTBeHHOCT | kucnoT. Hykneorunasl. Kommiemenrapusie azotucteie ocHoBaHus. [Ipasunio Yapragda. Ctpykrypa JHK — OK 02
U nBoitHas crivpanb. Mectonaxoxaenue u ouonorndyeckue pynkuun JJHK. JTHK-skcnepruza. Buast PHK.
®yuknun PHK B kitetke
IIpakTHYecKue 3aHATHSA:
Pewrenue 3agau Ha onpeneneHne Nocae0BaTENbHOCTH HYKIEOTHIOB
Tema 1.6. OcHOBHOE co/lep:KaHue
IIpoueccnl Teopernyeckoe o0yueHue:
MATPUYHOTIO Marpuunsiii cunTe3 JIHK — permukarus. [Tpunnune perumkanun JJTHK. Mexanusm permkanuu JTHK.
CHHTe3a Pemapanus JIHK (moperuiekaTuBHas, mocTperuiekaTuBHas). Peakiuu maTpuyHoro cuHTesa. [IpuHiun
KOMIUIEMEHTAPHOCTH B peakuusax MmarpuuHoro cunresa. JJHK u rensl. ['eneTnueckunii Koz, €ro cBOMCTBA. OK 01
Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsauus u e€ stanbl. Y cnoBus OMocuHTE3a OelKa. OK 02
Crpoenue T-PHK u xonupoBanue aMmuHOKHCIOT. Posib pubocoM B GMocuHTe3€e Oenka
IlpakTH4eckue 3aHATHA:
Pemenue 3a1ay Ha onpe/enieHre NoCae0BaTeIbHOCTH AMUHOKUCIIOT B MOJIEKyJie Oernka.
Pemenue 3aay Ha onpeesieHre MocieA0BaTeIbHOCTH aMHUHOKHCIIOT B MOJIEKyJle Oellka B ciydae
M3MEHEHHUs MocIejoBaTeabHOCTH HyKiIeoTn o8 JJHK
Tema 1.7. OcHoBHOeE coep:xaHue OK 02
Teoperudeckoe odyueHue: OK 04
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Hexnerounbie Bupycsl — Heks1eTouHbIe (POPMBI JKU3HHU U 00IUTaTHBIE Mapa3uTbl. CTpOeHHE MPOCTHIX U CIOXKHBIX BUPYCOB,
¢opmbI KU3HH peTrpoBupycos, bakrepuodaros. Kuzuennsrii mukn JJHK-conepxanmx Bupycos, PHK-conepskamnmx
BUpPYCOB, Oakrepuodaros. BUY, rematut yenosexa.

Bbakrepun. Obmias xapakrepuctuka. [lonsrue mramMmM. Bupychbl u GakTepun: CXOACTBA U a3y

IIpakTnuyeckune 3aHATHSA: 2
BupycHble u GakrepuanpHblie 3a001eBanus. O01IKe IPUHLUIIBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX BELIECTB. 2
OcoOeHHOCTH IPUMEHEHHUST aHTUOHOTHKOB.
[IpencraBienue yCcTHBIX COOOLIECHUI ¢ Tpe3eHTaleN, TOATOTOBJIEHHBIX IO IEPEUHIO0 UCTOYHUKOB,
PEKOMEHI0BaHHBIX MPENOAaBaTeIEM
Tema 1.8. OcHoBHOE coep:kaHue 4 OK 02
O0Omen BemiecTs U | TeopeTuueckoe o0yueHue: 4
npespancHuc AcCUMWIALINS U TUCCUMIISALUS — IB€ CTOPOHBI MeTabonau3Ma. Tunsl oOMeHa BelecTB: aBTOTPOQHbBIN 1 2
JHEPIruHu B KJIETKe | reTepoTpo(HbIH, a3po0HBINA U aHa3pOOHBIN. DHepreTuueckoe odecnedyeHre KieTku: npespamienne ATO B
oOMeHHBIX nporeccax. depMeHTaTUBHBIN XapakTep peakluuil KJIETOYHOro MeTaboan3ma
[lepBuuHbIN CUHTE3 OpraHUYeCcKUX BemlecTB B kieTke. [Inactnyeckuit oomeH. @oTocuHTe3. XeMOCHHTES. 2
AHa’poOHBIN SHEPreTHYeCKuii 00MeH. AHa3pOOHBIE OpraHu3Mbl. bpoxenue, aBTOTpoHBIN 1
reTepoTpoHBIN TUTI MUTaHUS. AHaYPOOHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHl OMOTEXHOJIOTHHU. DTaIlbl
SHEpPreTu4ecKoro ooMeHa. ['nmkonus. buonoruueckoe okMCIeHNUE, UM KJIETOYHOE JIbIXaHUE
Tema 1.9. OcHOBHOE co/lep:KaHue 2
Ku3HeHHBbIH Teoperuyeckoe o0yueHue: 2
IHKJI KJIeTKH. Knerounslil nuki, ero nepuofs! u perymnsuus. Ilepuonsl natepdaspl ux ocodennoctu. Juddepenunarnus
MuTro3. Meiio3 KJIETKH U apecT KJIETOYHOro IukKia. /lenenue kietku — Muto3. CTaguu MUTO3a U IPOUCXOASIIUE TPOLIECCHI. OK 02
Kapuokunes u nutokunes. buonoruueckoe 3Hauenue Murosa. Meilo3 — peAyKIMOHHOE AeJIeHNUE KIETKH. OK 04
Cranuu meiio3a. Meiio3 — ocHOBa 10J10BOro pazMHoxeHus. [loBeaenue xpomocoM B Meiose.
Kpoccunrosep. buonornueckuii cmbici Meiio3a. D exTsl Meiio3a. Melo3 B )KU3HEHHOM LIMKJIE
OpraHu3MOB
KonTpoabHnas pabora 2
MouJieKynapHBI YpOBEHBb OpraHU3alK KUBOTO
Pa3nesn 2. Crpoenne u yHKIIMHM OpraHu3Ma 44
Tema 2.1. ‘ Conepxanue 6 OK 02
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Ctpoenue
opranuszma

HpO(l)eCCI/IOHa.TILHO'OpI/IeHTHPOBaHHOC CodepiKaHuE TEOPETHIECCKOIO oﬁyqe}mﬂ

OpnnokiieTounsle opranu3Mel. KonoHuanbHble OpraHu3Mbl. MHOTOKJIETOUHBIE OpraHU3Mbl. B3anMocBs3b
yacTell MHOTOKJIETOYHOTO opranusma. @yHkmus. Opraisl 1 CUCTEMbI OPraHoB. AMIapaTbl OPraHoB.
I'omeocTas opranusma u €ro noJAepKaHue B MIPOLECCE KU3HEAEATENBHOCTH.

@OyHKIMOHANbHAS cUcTeMa OpraHoB. TkaHu pacTeHUN. TKkaHU )KUBOTHBIX U yesioBeKa. OpraHbl paCTEHUH.
OpraHbl ¥ CUCTEMBI OPraHOB )KUBOTHBIX M UEIOBEKA. 3HAUEHUE OINOPHI, IBUKECHUSI, TUTAHUS, TbIXaHMUS,
TPAHCIIOPTA BELIECTB, BbIJEIECHUS, 3aIUThI. 3HAUEHUE MPOSBICHUS Pa3IpaKUMOCTU U PETYIISAUU

B ToMm umncJie:

Jlig crienuanbHOCTH, CBSI3aHHOM ¢ 00BbeKTOM H3ydeHus “UenoBek” TEOpeTHUECKUN MaTepra TEMbI
“CrpoeHnue opranuzma’ U3y4daeTcst yriayOJieHHO Ha TpUMEpPE Oprann3Ma 4yesioBeka. TkaHu, OpraHbl U
CHCTEMBI OPTaHOB PAaCTEHUH U )KMBOTHBIX PACCMATPUBAIOTCSI 0030PHO

OK 04

OcHoBHoOe coJep:kaHue IPAKTHYECKOT0 3aHATHSA:

Teopus kinoHanbHO-cenekTuBHOrO nMMyHuTeTa I1. Opnuxa, .M. MeunukoBa. UHdekunoHHbIe
3a0oJieBaHMs U nuAeMus. BaxHeie snuieMu B UICTOpUHN YelioBedecTBa. BakunHanus kak
npoduIakTuka HHPEKIIMOHHBIX 3a00JIEBaHUT.

IIpencraBneHue ycTHBIX COOOIIEHUM ¢ Mpe3eHTanue, MoAr0TOBJIEHHbBIX MO MEPEYHIO HCTOYHUKOB,
PEKOMEH0BAHHBIX MPENOAABATEIEM

Tema 2.2.
Dopmbl
Pa3MHOKeHUs!
OPraHu3MoB

Conep:xanue

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAECPKAHNE TEOPETHYECKOT0 00yUeHUst

®opMBbl pa3MHOKEHHUSI OpraHu3MoB. becronoe 1 nmonoBoe pa3MHOXKeHHE. Bubl 6ecronoro pa3sMHOKEHHUS:
MIPOCTOE JIJIEHNE HA/IBOE, IOYKOBAHUE, PA3MHOKEHUE CIIOPaMU, BETETATUBHOE Pa3MHOXKEHHE,
¢dbparmenTanus, kioHupoBanue. [lonoBoe pasMHOXKEHHUE.

B ToMm umnciie:

Jliig crienuanbHOCTH, CBSI3aHHOM ¢ 00beKTOM U3ydeHus “UenoBek” TEOPETUUECKU MaTepHUall TEMbI
“DopMbl pa3MHOKEHUSI OPraHU3MOB” M3Yy4aeTcsl yriayOJIeHHO Ha MPUMEpPE OpraHu3Ma uyeaoBeKa.
Pa3mHOKeHne pacTeHHi U )KUBOTHBIX PACCMaTPUBAIOTCSI 0030PHO

OK 02

Tema 2.3.

OcHoBHOE coaepkaHue

Teopernueckoe o0yuenue:

OK 02
OK 04
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Ounrtorenes
JKNBOTHBIX U

I'amerorenes y xuBoTHbIX. CiepMarorenes u oorenes. CTpoeHHe MOJIOBBIX KIeTOK. OII0A0TBOPEHNE U
AMOpPHOHAILHOE Pa3BUTHE KUBOTHBIX. [lapTeHorene3. OmOpuorenes (Ha npumepe tanneTnuka). Ctaauu

YyeJioBeKa IMOpHOTEeHEe3a
Poct u pa3zButue xuBoTHbIX. [locTamMOpronansHblil nepuod. [Ipsimoe u HenpsaMoe pazsutue. PazBurtue ¢
MeTamMop(}o30M y 6ecri03BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHBIX. CTaIlH MOCTIMOPHOHAIBHOTO PA3BUTHUS Y
KUBOTHBIX U 4esoBeka. [lepuoibl oHTOreHe3a yenoBeka. buosornyeckoe crapeHue u CMepTh.
I'eponTonorus
Tema 2.4. OcHoBHOE coep:kaHue
OuTorenes TeopeTnueckoe ody4eHue: OK 02
pacreHui INamerodut u cnopoput. PazmHokeHue u pazBuTHe Bogopocieil. PasMHokeHNe U pa3BUTHE CIIOPOBBIX OK 04
pactenuil. Pa3MHOXEHHUE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepro ikl OHTOreHe3a pacTeHuit
Tema 2.5. OcHOBHOE coiep:KaHue
OcHoBHBIE Teoperuyeckoe o0yueHue:
NOHSATHS I'enetrka kak Hayka 0 HacJl€ACTBEHHOCTH U U3MEHYUBOCTH OpraHu3MoB. OCHOBHBIE F€HETHUECKUE TTOHATHS OK 02
TeHEeTUKH n cuMBOJIbL. ['eH. I'eHoTun. denotun. AmiensHble reHbl. AJIbTepHATUBHBIC TPU3HAKU. JOMUHAHTHBIN U
peleccuBHBIN NMpU3HaKU. ['omo3urora u rereposurota. Yucras auaus. ['uOpuapl. OCHOBHBIE METOIBI
TeHETUKH: THOPUIOIOTUYECKHH, IUTOJIOTUYECKUE, MOJIEKYIISIPHO-T€HETUYECKUE
Tema 2.6. OcHOBHOE co/lep:KaHue
3akonomepHocTH | Teopernueckoe o0ydyeHue:
HaCJIe[I0BAaHUS 3akoHOMEPHOCTH 00pazoBaHus rameT. 3akoHbI I'. Mennaens: MonorudpuaHoe ckpemuBanue. [IpaBuno
JOMHHHUPOBaHUS. 3aKOH €JMHO00pa3us EPBOro MOKOJIEHUS. 3aKOH pacIllelUIeHUs TPU3HAKOB. OK 02
[uTonornyeckue 0OCHOBBI MOHOTHOPHAHOTO CKpEIIMBaHUA. [ UII0Te3a YUCTOTHI raMeT. AHAIU3UPYIOIIee OK 04

CKPCIIUMBAHUC. I[I/IFI/I6pI/II[HOC CKPCUIMBAHUC. 3aK0oH HE3aBHCHUMOT'O HaCJICJOBAHUA ITPHU3HAKOB.
HOJ'II/II"I/I6pI/II[HOC HaCJICAOBAHUEC U €T'0 3aKOHOMCPHOCTHU

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE MPAKTHYECKOT0 3aHATHUS |

Pemenue 3amau Ha OopeaAcIICHUC BEPOATHOCTHU BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPXU MOHO-,
Au-, HOJ'II/IFI/IGPI/II[HOM H aHAJIM3UPYIOIIEM CKPCIIMBAHUH, COCTABJICHUEC 'CHOTUITMYCCKUX CXEM CKPCUIMBAHUA

B ToMm umncJie:
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JJis crienuaibHOCTH CBSI3aHHOW ¢ 00bekTOM n3ydeHus “UenoBek” moa0op reHeTHYECKHX 3a1a49 Ha
oTIpe/ieNIieHUE BEPOSTHOCTH HACIEACTBCHHBIX MPU3HAKOB IIPH MOHO-, -, TIOJTUTUOPUTHOM U
AQHAJIM3UPYIOIIEM CKPEIIMBAHUM Y YEIOBEKa

Tema 2.7.
B3aumongeiictBue
T'eHOB

OcHoBHOE€ CoacpiKaHue

TeopeTuquRoe oﬁyqelme:

I'enoTHn Kak nesocTHas cucteMa. MHOKeCTBEHHOE AeiCcTBHE reHoB. I neioTponusa. MHOXeCTBEHHBII
ajutenusM. BzanmoencTere ajuiesbHbIX TeHOB. KonomMunupoBanue. B3anMmoaeincTere HealiebHbIX T'€HOB.
KommnemenrapHocts. Onuctas. [lomimepus

IpodeccnonabLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE TPAKTHYECKOTO 3aHATHS

Pemenne 3aaa4 Ha OoIpeaAcICHUC BEPOATHOCTH BOSHUKHOBCHHWA HACICACTBCHHBIX ITPU3HAKOB IIPU
PA3JIMYHBIX TUIIAX BSaHMOHeﬁCTBHH TC€HOB, COCTABJICHUEC N'CHOTHUITMYCCKUX CXCM CKPCIIMBAHUSA

B Tom uucJie:

JI1st cieruanbHOCTH CBSI3aHHOW ¢ 00BEeKTOM M3ydeHus “YUenoBek’ mo00p reHETHYECKUX 3a71a4d Ha
OIpEIEIICHNE BEPOSITHOCTH BOSHUKHOBEHHS HACJIEICTBEHHBIX MTPU3HAKOB MPU PA3TUYHBIX THIIAX
B3aMMO/ICHCTBHS T€HOB y YEJIOBEKA

OK 01
OK 02

Tema 2.8.
CuenjieHHoe
HaCJIeOBaHHeE
NPU3HAKOB

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

3akonbl T. Moprana. CuerieHHOE Haclae0BaHUE '€HOB, HAPYIIEHUE CLETUIEHU. XPOMOCOMHAs TEOPUSI
HacJeICTBEHHOCTU. [ 'eHeTnueckoe KapTUpoBaHUe XpoMocoM. Vcnonb30Banue KpoCCHHTOBEpa IS
COCTAaBJICHUS] TEHETUYECKUX KapT XpOMOCOM

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME MPAKTHYECKOT0 3aHATHUSI:

Pemenne 3aaa4 Ha OoIpCaAcICHUC BEPOATHOCTH BOSHUKHOBCHHUA HACICACTBCHHBIX ITPHU3HAKOB IIPU
CHCIINICHHOM HACJICAOBAHHU, COCTABJICHUC I'CHOTUITNYCCKUX CXEM CKPCIIMBAHHA

B ToMm umnciie:

Jlyig crienuanbHOCTH, CBSI3aHHOM ¢ 00BeKTOM HU3ydeHus “UenoBek” mo00p reHeTHUeCKUX 3a1a4 Ha
oTpeJieNieHHe BEPOSATHOCTH BO3ZHUKHOBEHUS HACIEACTBEHHBIX TPU3HAKOB IIPU CIEIUICHHOM HACIEI0BAaHUH Y
JeoBeKa

OK 01
OK 02

Tema 2.9.
T'eneTnka moJja

OcHoBHOE coaepkaHue

Teopernyeckoe o0yuenue:

OK 01
OK 02

21




XPOMOCOMHBIN MEXaHU3M OIpPEEIEHUS 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIi 1
reTeporaMeTHbIN noJ. ['eHeTnyeckas CTpyKTypa oJI0BbIX XpoMocoM. HacnenoBanue npusHakos,
CLICIUIEHHBIX C I10JI0OM

HpaRTuquRne 3aHATHUA:

Pemenne 3aa4 Ha OIpecaAcICHUC BCPOATHOCTH BOSHHUKHOBCHU A HACJICACTBCHHBIX IMTPU3HAKOB, CHCIIJICHHBIX C
I10JIOM, COCTAaBJICHUC IT'CHOTUIIMYCCKHUX CXEM CKPCUIMBAHUA

Tema 2.10.
T'eneruxka
yeJ0BeKa

OcHoBHOE€ CoacpKaHue

Teopernyeckoe o0yueHue:

Kapuortumn yenoBeka. MeTo 1l H3ydeHUsI TEHETUKH YEJIOBEKA: T€HEeaTOTUYECKUM, OJTM3HEIIOBHIH,
UTOTCHETUYECKUH, OMOXUMUYECKUN, TOMYIISAIIMOHHO-CTaTUCTHYeCKui. HacnencTBennsie 3a001eBanHus
yenoBeka. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YeloBeKa. boe3Hu ¢ Haciae1cTBEHHOM
MPEPacoI0KEHHOCThIO. 3HAYEHNE MEIUIIUHCKON T€HETUKH B MTPEJOTBPALICHUH U JICUEHUHN T€HETUYECKUX
3a00J1€BaHMI YeJIOBEKa

IIpakTHYecKue 3aHATHSA:

Pemenne 3agau Ha onpeieneHNe BEPOSITHOCTA BOSHUKHOBEHHUS HACTEACTBEHHBIX MMPU3HAKOB, HCTIONB3YS
METO/Ibl TEHETUKH YEJIOBEKA, COCTABICHUE TeHOTUITUYCCKUX CXEeM CKpemuBaHus. [IpencraBienne ycTHBIX
COOOIIEHNH ¢ Tpe3eHTAIlMEel O HACIICICTBEHHBIX 3a00JI€BAaHMIX YEIIOBEKA

OK 01
OK 02

Tema 2.11.
3aKOHOMeEpPHOCTH
U3MEHYUBOCTH

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

BsaumoneiictBue renotumna u cpesl npu GopmupoBanuu GpeHotuna. MI3MeHUnBOCTh MPU3HAKOB.
KauecTBeHHbIE U KOJIMYECTBEHHBIE MPU3HAKU. BUIbI N3MEHUNBOCTH: HACJIEJCTBEHHAS] U HEHACIIEICTBECHHAS.
3aK0H TOMOJIOTHYECKUX PSIOB B HacleacTBeHHOH n3MeHunBocty (H.W. BaBuiioB).

Monudukanronnas, uin GeHOTUIINYECKasT U3MEHUYUBOCTh. POk cpeibl B MoAM(DUKAIIMOHHOM
n3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHHbIN psii v BapralMoOHHas KpuBasi. XapaKTepuCcTUKa
MOAU(PHUKAITUOHHON U3MEHYUBOCTH

HacnencrBenHnas, uiiv TeHOTUIHYECKAsk M3MEHUYMBOCTh. KOMOMHATUBHASI K3MEHUNBOCTb.

MyranroHHas “3BMEHUYUBOCTh. Buabl MyTalnii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. [IprunHbI
BO3HUKHOBEHMS MyTalluid

IIpakTHYecKue 3aHATHSA:

OK 01
OK 02
OK 04
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Pemenne 3aa4 Ha OIPCACIICHUC TUIId MyTallUU IIPU MEPCAavYC HACICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
TCHOTUITMYCCKUX CXEM CKPCUIUBAHUA

Tema 2.12. OcHoBHOE colep:xaHue 2

Cenexkuust Teopernueckoe o0yueHue: 2

OpPraHu3MoB Cenekuus kak Hayka. MeTopl celeKIMOHHOM paboThl. ['eTepo3uc u ero npuanHsbl. MIcKyccTBEHHBINH 0TOOD: OK 01
MAacCCOBBIM U MHAUBUIYaTbHBIN. JTallbl KOMOMHAIIMOHHON cenekuuu. CopT, mopo/a, TaMmm OK 02
AJITOPUTMEI pelIeHue 3a/1a4 Ha OTpeIeiieHne BO3MOKHOTO BOSHUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB 110
CEJIEKINH, COCTABJICHUE TEHOTUITMUECKUX CXEM CKpPEIIMBAHUS

KonTpoabHas padora 2

Crpoenue u GyHKIIUH OpraHu3Ma

Paznen 3. Teopus 3Bo1IoUM 16

Tema 3.1. OcHoOBHOE coep:KaHue 2

Hctopus Teopernyeckoe o0yueHue: 2

3BOJIIOUMOHHOTO | [IepBrie 3BOMONMOHHBIE KOHIENINHU. [ paxyanuctnueckas spomononHas konnenuus JK.b. Jlamapka.

y4YeHHs JBuxymue cuibl sBostonnu. Kpearronusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3nHaueHue ans OK 02
(hopMHUpOBaHUSI UJIEH IBOTIOLUU OK 04
[IpennochlIkM BOZHUKHOBEHUS JapBUHU3MA. DBOIONMS BUAOB B Ipupoie. boprba 3a cymiecTBoBaHuUe.
EcrectBennsiit 0TO0p. J{uBepreHims mpu3HakoB U BUA000pa3oBanue. OCHOBHBIC MMOJIOKECHUS
cuHTeTndeckoi Teopun 3Botonuu (CTD). Poib 3BOIIOIIMOHHON Teopur B OPMUPOBAHUN HAYIHON
KapTUHBI MUpa

Tema 3.2. OcHOBHOE co/lep:KaHue 2

Mukpossoaouus | Teoperndyeckoe o0yueHue: 2
MuKpOo3BOIIONHS ¥ MAKPOABOJIOLHKS KaK 3TaIlbl SBOIIOIHOHHOTO Mpoliecca. [ eHeTHueckre 0CHOBBI 2
ABONIONHMH. MyTanuu 1 KOMOWHAIIUH KaK AJIEMEHTapHBII 3BOTIOIUOHHBIN MaTtepual. [lomynsus kak OK 02

AJIeMEHTapHas €IUHUIA SBOJIOIUH.
JBuxymue cuibl (hakTopbl) SBOMIONHH. MyTalimOHHBIN IpoIlecC U KOMOMHATUBHAS U3MEHUYUBOCTbD.
Murpanus. M3oasamus nonyasiuii: reorpapudeckas (IpocTpaHCTBEHHAs ), OMOI0rHyecKast

(perpotyKTUBHAS ).
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EcrectBenHbIl 0TOOp — HanpaBIISIOMUI (akTop IBoIIONMU. bopb0a 3a CylecTBOBaHNWE KaK MEXaHH3M
JCUCTBUS €CTECTBEHHOTO 0TOOpa B MOMYSAIUsAX. Bun u ero kpurepuu (mpusHaku). BumooOpasoBanue Kak
pe3ynbTaT MUKPOIBOJIFOLIUU

Tema 3.3. OcHoBHOe coep:kaHue 2
Maxkpossoaronust | TeopeTuueckoe o0yueHue: 2
Maxkpoasosmtonusi. @opMbl 1 OCHOBHbIE HarpaBieHus MakposBostonuu (A.H. Cesepuos). [lytu 2 OK 02
JOCTIKEHUS OMOJIOTHYECKOTO TIporpecca: apoMopdo3, HauoaaanTamms, oomas aereaepanus. MeTo sl
M3Yy4YEHUsT MaKPOIBOJIONMH. 3aKOH 3apoibiieBoro cxoacTsa (3akoH K. bapa). buorenernueckuii 3akon (3.
I'exkensb, @. Mrosmiep). O0mme 3akoHOMEPHOCTH (ITpaBuUIIa) IBOJTIOII
Tema 3.4. OcHoBHOE coep:kaHue 4
Bosnnknosenue n | Teopernueckoe o0yuyeHue: 4
pa3sBUTHE )KM3HH | ['MIIOTE3BI M TEOPHH BO3HUKHOBEHUS JKU3HU HA 3eMJle: KpearmoOHU3M, CaMOITPOU3BOJILHOE (CTIOHTAaHHOE) 2
Ha 3emuie 3apOXKACHHE, CTAIIMOHAPHOE COCTOSTHUE, TaHCTIEpMHEs, 61omo33. Hayaio opraHu4eckoit 3BOJTIOIHH.
[TosiBeHMe MepBHIX KIETOK. DBOIIOIHS MeTab0IM3Ma. DBOJIOIHS MEPBHIX KIeTOK. [IpoKaproTh 1 OK 02
9YKapHOTHI. [IporcxoxIeHne MHOTOKIIETOYHBIX OPTaHu3MOB. BO3ZHUKHOBEHHE OCHOBHBIX IIAPCTB DYKAPHOT. OK 04
OcHOBHBIE YePTHI ABOJIIOLIUU PACTUTEIHHOTO MUpPA. OCHOBHBIE YEPTHI IBOJIOLUHU )KUBOTHOTO MUpa
IIpakTHYecKkue 3aHATHSA: 2
[IpencraBieHue ycTHOrO COOOIICHHUS U JIEHThI BPEMEHHU MO0 OCHOBHBIM 3TariaM BO3HUKHOBEHUS U Pa3BUTHUS
KUBOTHOTO M PACTUTEIILHOTO MHUPA, MOJATOTOBIEHHBIX 110 NEPEYHIO0 UICTOYHUKOB, PEKOMEHIOBAaHHBIX
MpernoaBaTesieM
Tema 3.5. OcHOBHOE co/lep:KaHue 4
IIpouncxoxnenne | TeopeTumueckoe o0yueHue: 2
yeJioBeKa — AHTpoTmoJIoTHs — HayKa o yesnoBeke. CrucTeMaTHieckoe MmoJioskeHue yenoBeka. CXo/ACTBO YETIOBeKa C
aHTpoOIoOreHe3 XKUBOTHBIMHU. OTINYHS YEIOBEKA OT KUBOTHBIX. [IpIMOX0XKIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM OK 02
MpU3HAKOB. Pa3BuTHE TOJI0BHOTO MO3ra U BTOPOM CUTHAIBHOM cucTeMbl. COOTHOIIEHHE OMOIOTUYECKUX U OK 04

COLMAJIBHBIX (baKTopOB B AHTPOIIOI'CHE3C

OcHoBHBIC CTaJuH aHTPOIIOT'CHE3Aa. I[pI/IOHI/ITeKI/I — [IPEAKN YCJIOBCKA U qu’IOBeKOO6pa3HI>IX 00€3bsH.
HpOTO&HTpOH — NPECAMICCTBCHHUK YCJIOBCKA. AanHTPOH - HpeBHeﬁIHHﬁ YCIOBCK. HaﬂeoaHTpon - I[peBHI/Iﬁ
YCIOBCK. HeoaHTpon — YCJIOBCK COBPEMCHHOTI'O THIIA. 9BOJ’IIOI_II/I$I COBpPCMCHHOTO YCJIOBCKA.
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UYenoseueckue pacsl. OCHOBHbIE OOJIBIINE PAChl: EBPONIEOUAHAS (€BpA3UIICKas), HErPO-aBCTPAIONIHAS
(’xBaTtopuanbHasi), MOHIOJIOUHAS (a3UaTCKO-aMEepUKaHCKas). BpeMs U MecTo BO3HUKHOBEHUS
YeJI0BEUECKUX pac. EMMHCTBO yenoBeuecKux pac

IIpakTHyeckue 3aHATHA: 2
Bpewms u mytu paccenenus yenoBeka 1o miasete. [IpucnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM
cpenbl. Bimsinue reorpadudeckoil cpeasl Ha MOp(HOIOTHIO M (PU3HOIOTHIO YeTI0BeKa
3amuTa JeHT BpEeMEHH U MEHTAJIBHBIX KapT B JopMaTe YCTHOTO COOOIICHUS, TOATOTOBIEHHBIX 10 IEPEUHIO
MCTOYHHUKOB, PEKOMEH/IOBAHHBIX IIPETIOIaBaTENIeM
KonTpoabHnasn 2
TeopeTnueckne acnekThbl BOJIIOINH KU3HU Ha 3emiie
pabora
Pa3nes 4. JxoJiorus 26
Tema 4.1. OcHOBHOE coiep:KaHue 2
JKOJOrHYecKHe Teoperuyeckoe o0yueHue: 2
(daxkTopbl 1 Cpenpl 0OuTaHUs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/YIlIHAs, TOUBEHHAs, BHYTPUOPTraHU3MeHHast. PU3UKO- OK 01
CpeAbl XKU3HHU XMUMHUYECKHE 0COOEHHOCTH Cpejl 00MTaHUs opraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B Pa3HBIX OK 07
cpenax. [Tonstue sxonoruveckoro dakropa. Knaccudukamnms sxonorudeckux gpaxropos. [IpaBuio
muanmMyMa 1O. JInbuxa. 3akoH Tonepantoctu B. llendopna
Tema 4.2. OcHOBHOE co/lep:KaHue 4
Honynsinus, Teoperuyeckoe odyueHue: 2
cood1IecTBa, DKoJIoru4ecKasi XapaKTepUCTHKA BUa U MOMYJIALNH. DKOJOTHYecKasi HUIIA BUa. DKOJOTHYECKHE
IKOCHUCTEMBI xapaktepucTuku nomyasnuu. CoolmiectBa u 3xkocuctemMsbl. buorienos u ero crpykrypa (B.H. Cykaues).
CBsi3u MeX]ly opranuzMamu B 6uoreHo3e. CTpyKTypHbIe KOMIIOHEHTHI 3KOCHCTEMBI: MTPOTYIICHTHI,
KOHCYMEHTBI, peAyIIeHThl. KpyroBOpOT BelIecTB ¥ MOTOK SHEPTUH B 3KocucTeMe. Tpoduyeckue ypoBHH. OK 01
AHTPOIIOTEHHBIE SKOCUCTEMBI. ATpO3KOCUCTEMbl. OTIUYHS arPOIKOCUCTEM OT OHOTEO1IEHO30B. OK 02
VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTBI YPOO3IKOCUCTEM OK 07
IIpakTHYeckne 3aHATHS: 2

Tpoq)nqecm/le OCnu U CCTH. OcHOBHBIC TTIOKa3aTeId YKOCUCTEeMEI. bruoMacca u mpoayKOus. DKOJIOTHYECKHE
nrupaMHu bl YUCCII, Oromacchl 1 OHCPIHUH. HpaBI/IJ'IO nUupaMHuabl SHEPTUH.

Pemenne MPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aJIaHUM 110 INEPCHOCY BCUICCTBA U SHECPTUHU B
OKOCHUCTEMAX C COCTABJICHUC TpO(I)I/I‘ICCKI/IX Lernei u nupamMujg OMoOMacChl U SHEPrun
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Tema 4.3. OcHoBHOE colep:kaHue 4
buocdepa - Teoperuyeckoe od0yueHue: 2
rjodajabHas buocdepa — xxuBas o6onouka 3emnu. Pazsurue npeacrapinenuit o 6uocdepe B Tpynax B.U. Bepuaackoro.
IKOJIOrHYecKasi Ob6nacTtu 6uocdeps! u e€ cocras. XKuBoe BemecTBo OMocdepsl U ero GyHKIUNA OK 01
cucrema 3aKOHOMEPHOCTH cyliecTBOBaHMs Orochepbl. OcodeHHOCTH OHOChEphI KaK III00ATBHOM SKOCUCTEMBI. OK 02
JluHamu4eckoe paBHOBecue B Onocdepe. Purmudnocts siBienuit B 0uocdepe. KpyroBopots! BemecTs u OK 07
OMOTEOXUMHUYECKUE IUKIIBL. | T00aIbHBIE SKOJIOTHIECKUE TPOOIEMBbI COBPEMEHHOCTH U IYTH WX PEIICHHS
IIpakTnyeckue 3aHATHS: 2
Pemrenne mpakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3a/1a4 Ha OIpe/IeNIeHHE IJIOIIA N HACAKICHUN JIIIs
CHIDKEHHSI KOHIICHTPAIIMU YTIIEKUCIIOTO ra3a B aTMoc(epe CBOETo peruoHa MPOKHBAHHS
Tema 4.4. OcHoBHOE coep:kaHue 4
Bausinne Teoperudeckoe ody4enue: 2
AHTPONOreHHbIX | AHTPOIIOTEHHBIE BO3JIEHCTBHS Ha Onochepy. 3arps3HeHNs KaK B aHTPOTIOTCHHOTO BO3ICHCTBUS
¢akTopoB Ha (xummaeckoe, puznyeckoe, OMOJOTUYECKOe, OTXOIbI TPOU3BOJICTBA U MOTPEOICHUS ). AHTPOIIOTEHHBIE
onocoepy BO3/IeCTBUS HA aTMochepy. BosnelicTBust Ha ruapocdepy (3arps3HEHHS B UX UCTOYHUKH, UCTOIIEHUS OK 01
BoJ1). Bo3nelicTBust Ha muTocdepy (merpamamnus MOYBbI, BO3JICUCTBIE HA TOPHBIE TTOPOJa, HENpa). OK 02
AHTpOTIOTEHHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOIIeCTBa (Jieca U paCTUTEIIbHBIE COOOIIECTRA, OK 04
YKUBOTHBIN MUD) OK 07
IIpogeccuonaibHO-OpHEeHTHPOBAHHOE CO/IeP:KaHMe MPAKTHYECKOT0 3aHATHSA: 2
Pemenue npakTUKoO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110 COXPAaHEHHUIO IPUPOIHBIX PECYPCOB CBOETO
peruoHa npo>KMBaHUS
B Tom 4uciae:
Jl7ig crienuanbHOCTH. CBSI3aHHOM ¢ 00BEKTOM M3ydeHus “‘UenoBek” mpeiaraeTcst IpakTUKO-
OpPUEHTUPOBAHHOE PAacCUETHOE 3aJJaHUE pacdyeTa BOJONOTPEOICHUS HACEIEHHOTO MTyHKTa
Tema 4.5. OcHoOBHOE co/lep:KaHue 10
Biusinue Teoperuveckoe odyueHue: 4
COLMAJIBHO- 310poBbe U ero cocTaBistomue. akToppl, MOTOKUTENHHO U OTPUIIATENIBHO BIHSIONINE HA OPraHU3M 2
IKOJIOTHYECKHUX yenoBeka. BpeaHble MPUBBIUKK: MOCIEACTBUS U npoduiakTuka. [IpodiemMa TeXHOTEHHBIX BO3CHCTBHI Ha

(pakTopos Ha

3A0POBBEC YCIIOBCKA (BHCKTpOMaFHI/ITHBIe I10JIA, ObITOBaAs XUMMUA, HU30BITOYHEIC [OIYMBI, paJuanusa U T.H.).
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310pOBbe
YyeJjioBeKa

Ananranus opraHu3zMa 4ejoBeka K (pakTopaM OKpYKaroIliel cpelibl. 3alllUTHbIC MEXaHU3MbI OpraHUu3Ma
YeloBeKa. 3I0pOBbE U pabOTOCTIOCOOHOCTb.

[Tpunnuns! GopMUpPOBaHUS 30POBbE cOeperaromero noseaeHus. Puzndeckas akTHBHOCTh U 3/I0POBbE.
['pynnsl 310poBes. OCHOBBI 3aKanuBaHusl. buoxuMuueckue aciekTsl palroHanbHoro nutanus. [pasuna
0€30MacCHOT0 UCNOJIb30BaHMUs ObITOBBIX TPUOOPOB U TEXHUUECKUX YCTPONUCTB

HpaRTuquRne 3aHATHUA:

Onpenenenre CyTOYHOIO paliioHa MUTaHUS

Coznanue MHIUBUyalbHOW MAaMSATKU [0 OpPraHU3alluy pallMOHAIBbHON (PU3NUECKON aKTUBHOCTH

IpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIEPKAHUE JTA00OPATOPHOTO 3aHATHSI

NN DN B>

JlabopaTopHast pabota Ha BEIOOp:

1. JlaGoparopHas paboTa «YMCTBEHHast pabOTOCIIOCOOHOCTH

OBnageHne METOJaMH OTIPEJICIICHHS TIOKa3aTesell YMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE
MOJTYYEHHBIX PE3YJIbTaTOB B (JOPMYIUPOBAHNUE BHIBOJIOB (MMMCHbMEHHO) C UCIOJIH30BAHNEM HAaYUHBIX
MOHATHN, TEOPUN U 3aKOHOB

2. Jlabopatopnas pabora «Biusane abnotndeckux GakTopoB Ha YelloBeKa (HIU3KHE M BHICOKHE
TEMITEpaTypHhI)»

N3ydyeHne MexaHU3MOB aJlaniTallii OpraHu3Ma 4ejloBeKa K HU3KUM U BBICOKHM TeMIlepaTrypaM U
00BSICHCHHE MOTYyYEHHBIX PE3YIHTATOB U (POPMYJIHMPOBAHKE BHIBOJIOB (MMCHMEHHO) C UCIIOIh30BAaHUEM
HAayYHBIX MOHATUM, TEOPUN U 3aKOHOB

*B ToM 4ucie HA BLIOOP 00pa3oBaTeIbHOM OPraHM3aluu:

B kauecTBe TpUrrepoB CHIKAIONINX PA0OTOCIIOCOOHOCTh HCIOIb30BaTh YCIOBUS OCYILIECTBICHUS
podeccuoHaAbHOM JIeATENBHOCTH: IIYM, TEMIIEpaTypa, pundeckas Harpys3ka u T.1.

OK 02
OK 04
OK 07

KonTpoabHasi padora
TeopeTnueckue acrekThl SKOJIOTHH

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE colep:KaHue (Copep:KaHue PHKJIATHOTO MOTYJIs)

Pasnea 5. buoJsiorus B ;Kku3HH

Tema 5.1.
BbuorexHosoruu B
JKM3HHU KaKI0T0

Conepxanue

Teopernueckoe o0yuenue:

buoTtexHonorusa kak HayKa U MpOU3BOACTBO. OcHOBHBIC HaITpaBJICHUA COBpeMeHHOﬁ OHMOTEXHOJIOTUH.
Metoasl onoTexHooruu. O0bEKThl OMOTEXHOJOTHH. ITHKA OMOTEXHOJIOTHYCCKUX U TeHETHYECKHUX

NN B~ 0

OK 01
OK 02
OK 04
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SKCIepuMeHTOB. [IpaBuiia morcka u aHamu3a OMOIKOIOTHYECKON MH(OPMAIIH U3 PA3TUYHBIX HCTOYHUKOB
(HayuHast 1 yueOHO-Hay4YHast TUTEPATypa, CPEICTBA MaccoBOi nH(popMaruu, cetb IHTepHET U 1pyrue)

IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/leP:KaAHHE MPAKTHYECKOr0 3aHATHUS: 2
Keticpl Ha aHanu3 nH(MOpPMAIMK O HAYIHBIX TOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOM MHXEHEPUH, ITUILEBbIX OMOTEXHOJIOI M. 3aluTa Keica: IpeJCTaBIEHUE Pe3yJIbTaTOB PELICHUS
KEMCOB (BBICTYIICHHUE C MPE3CHTAINEH)
Tema 5.1 o6s3arenbHa A1t H3YYEHUS CTYIEHTaMU BCeX PO eccruii/cCnennaibHOCTe!
*Tema 5.2.1. buorexnosiornu B Mmeauuune u gapmanun (s npodeccuii/cnenunanbuocreii 34.02.02, 34.02.01, 34.01.01, 4
33.02.01, 32.02.01, 31.02.06, 31.02.05, 31.02.04, 31.02.03, 31.02.02, 31.02.01)
Tema 5.2.1. Conepxanue 4 OK 01
buorexnosiornu B | [IpakTHyeckue 3aHATUS: 4 OK 02
MeIuIHE U Pa3BuTne OnorexHosoruii B 001acTH MEAULMHBI U (hapMaliy ¥ IPUMEHEHNE UX B )KU3HU YeJIOBeKa, TOUCK 2 OK 04
¢dbapmanuu 1 aHaINU3 UHQOPMAIIMU U3 Pa3IMUHBIX UCTOYHUKOB (HayyHas U yueOHO-Hay4yHas JIUTepaTypa, CpeacTBa
MaccoBoii nHpopmanuu, ceth UHTEpHET 1 Ipyrue)
Keiicel Ha ananu3 nHGOpPMAIIUK O Pa3BUTUHA OMOTEXHOJIOTUH B MEIUITMHE U (hapMaruu (TI0 Tpymmnam)
3amura keiica: [IpeacraBienne pe3ynbTaTOB PEIICHUs KEHCOB (BBICTYIUICHHUE C MTPE3CHTAITUEH ) 2
*Tema 5.2.2. BuoTexHo/I0rnu M )KUBOTHBIE (U1s1 Ipodeccuii/cnenuanabuocrteii 36.02.02, 36.02.01, 36.01.03, 36.01.02, 4
35.02.15, 35.02.14, 35.02.13, 35.02.11, 35.02.09, 35.01.21, 35.01.20, 19.01.19)
Tema 5.2.2. Conep:xanue 4 OK 01
buorexnosioruu u | [IpakTuyeckue 3aHATHA: 4 OK 02
KUBOTHbBIE Pa3BuTHe OMOTEXHOJIOTHH C MCTIOIH30BAHUEM KUBOTHBIX, IPUMEHEHUE MPOJAYKTOB OMOTEXHOJIOTUU B 2 OK 04
KU3HU YeJIOBEKa, IOMCK U aHaJIu3 WH(OPMALIUK U3 PA3IMYHBIX HICTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHAas
IuTepaTypa, cpeicTBa MaccoBoil nHpopmanuu, cetb UHTEpHET U Apyrue)
Keiicbl Ha aHanu3 nHGOPMAIH O Pa3BUTHU OMOTEXHOJIOTUH C HCIIOJIb30BAHUEM KUBOTHBIX (TIO TpyIIIaM)
3amuTa Keiica: [IpencraBienue pe3ynbTaToB pelieHus KeHCOB (BBICTYIIEHUE C MPE3eHTalneH ) 2
*Tema 5.2.3. buorexnosioruu u pacrenus (s npodeccuii/cnenuaabuocreit 43.02.05, 35.02.05, 35.02.01, 35.01.19, 4
35.01.27, 35.01.26, 19.01.18)
Conepxanue 4 OK 01
IIpakTHYecKue 3aHATHSA: 4 OK 02
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Tema 5.2.3. PazButne OMOTEXHOJIOTHI C UCTIONB30BaHUEM PACTEHHH, IPUMEHEHUE POTYKTOB OMOTEXHOJIOTUH B KU3HU 2 OK 04
BuoTexHoJIOruM M | YeTIOBeKa, MOUCK U aHAIU3 UH(OPMAIMK U3 PA3TMYHBIX HCTOYHUKOB (HayyHast 1 y4eOHO-HaydHas
pacTeHust JAUTEpaTypa, CpeacTBa MaccoBoi nHdopmaimu, cets IHTEpHET U Ipyrue)

Keiicbl Ha aHanu3 HHGOPMALMH O Pa3BUTHH OMOTEXHOJIOTUH C UCII0JIb30BAHUEM PACTEHUH (110 rpymmnam)

3ammTa keica: [IpeacraBieHue pe3yabTaToB pelIeHUs] KEHCOB (BBICTYIUICHHE C MPe3EHTAIMEH ) 2
*Tema 5.2.4. BUoTeXH0JIOTMH B NPOMBbINILIeHHOCTH (U1 ipodeccuii/cnennanbuocrei 35.02.04, 35.02.03, 35.02.02, 4
20.02.04, 20.02.03, 20.02.01, 35.02.10, 35.01.16, 29.02.02, 29.02.06, 29.02.04, 29.02.02)
Tema 5.2.4. Conepxanue 4 OK 01
buorexnoyiornu B | [IpakTHyeckue 3aHATUS: 4 OK 02
NPOMBINUIEHHOCT | Pa3zBuTHE NPOMBIIIIEHHON OMOTEXHOJIOTUN U €€ MPUMEHEHHE B )KU3HU YEJIOBEKa, TOUCK U aHATIU3 2 OK 04
" nH(pOpMAalLIUY U3 Pa3IMYHBIX UICTOYHUKOB (HayyHas U yueOHO-Hay4Has JIUTepaTypa, CpeAcTBa MacCOBOM

nHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicbl Ha aHanu3 nHGOPMAIH O Pa3BUTHH MPOMBIIIIEHHOW OMOTEXHOJIOTH (IO rpymmnam)

3amuTa Keiica: [IpencraBienue pe3ynbTaToB peleHus KeHcoB (BBICTYIIEHUE C MPe3eHTalue ) 2
*Tema 5.2.5. ConuajibHO-ITHYECKHE ACNEKThl OMOTeXHOJI0THil (11 podeccuii/cnennanbHocteii 44.02.06, 44.02.05, 4
44.02.04, 44.02.03, 44.02.02, 44.02.01)
Tema 5.2.5. Conep:xanue 4 OK 01
CouunajabHo- IIpakTHYecKkue 3aHATHS: 4 OK 02
ITHYECKHE OTHYECKUE aCIEKThl Pa3BUTUA OMOTEXHOJIOIMH U IPUMEHEHHUE UX B )KM3HU YEJIOBEKA, IIOUCK U aHAIIU3 2 OK 04
aCIeKThI MH(pOpMAaILMY U3 Pa3IMYHbIX UCTOYHUKOB (HayyHas U yueOHO-HaydHas JIuTepaTypa, CpeCcTBa MacCOBOU
OMOTEeXHOJIOrHii nHpopmanuu, cetb UHTEpHET U Apyrue)

Keiicel Ha aHanmu3 nHGOpPMAIUKA 00 ITUYECKUX aCMEKTaX Pa3BUTHUS OMOTEXHOJIOTHH (10 TpyIIam)

3amura keiica: [IpencraBieHue pe3yibTaToOB pellieHNs KeHCOB (BBICTYIUIEHHE € IIpe3eHTaluel) 2

OcHoBHOE coep:KaHue

Pa3znen 6. Buoskosornueckue uccjae0BaHus 14 OK 01
Tema 6.1. OcHoBHOE coep:KaHue 4 OK 02
OcHnoBHbIe Teopernueckoe o0ydenue: 2 OK 04
METO/IbI Hayunb1it MeToa. MeTo 1l 6M03KOJIOTMUYECKHX HCCIEIOBAaHUN: TIOJIEBbIE, 1a00paTOpHBIE, 2 OK 07
0MO0IKOJOrHYECKH | HKcriepUMEHTAIbHBIE. MOHUTOPUHT OKPYKAKOIIEH Cpe/ibl: JOKAIbHBIN, PETHOHATBHBIN U TI00ATBHBII

X HCCJIeT0BAHUH

Metoasl IIOMCKa, aHaJIu3a U 06pa6OTKI/I HHq)OpMaLII/II/I O IMPOCKTEC B pA3JIMYHBIX HCTOYHUKAX
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JlabopaTopHble 3aHATHSA:

[locTanoBKa 11€11, 3a/1a4, BbIABUKEHUE THIIOTE3bI, IPOBEJICHUE SKCIIEPUMEHTA I10 ONIPEAETICHUIO
ONTUMAJIBHBIX YCJIOBHH ISl pOCTa U (PU3UOJIOTMUECKON aKTUBHOCTH JIPOKKEBBIX KIETOK. BhisBreHme
3aKOHOMEPHOCTEH, (POPMYIIMPOBAHUE BHIBOJIOB U IIPOTHO30B.

JIaGopaTopHble pabOTHI Ha BBIOOD 10 MUHU T'PYIIIaM:

1. BnusiHue TeMiiepatypbl Ha pocTa U (U3UOJIOTHYECKYIO aKTUBHOCTD JIPOKIKEBBIX KIETOK

2. BnusHue yriaeBoJI0B Ha pocTa U (PU3HOIOTUYECKYIO aKTHBHOCTD JIPOYKIKEBBIX KIIETOK

3. CoueraHHO€ BIUSHHE TEMIIEPATYPHI U YTIIEBOJIOB HA pocTa M (PU3HOIOTHIECKYIO aKTUBHOCTD
APOKIKEBBIX KIIETOK

OcHoBHOE CoA€cpiKaHue

10

Tema 6.2.
Buolkosornueck
Uil IKCIIEePUMEHT

HpaKTI/I‘IeCKOC 3aHATHE

00630p TeM y4eOHO-HUCCIEN0BATEILCKUX MPOEKTOB. BEIOOP yueOHO-MCCIIeI0BaTEILCKOTO MPOEKTA U3
MPEATOKCHHBIX. CDOpMI/IPOBaHI/Ie KOMaHIBI ITPOCKTA. AJ'[FOpPITM BBITIOJTHCHHA ITPOCKTA.
Kaxxnas rpyria BEIOUpaeT OJMH U3 BAPUAHTOB YUeOHO-HCCIIET0BATEIIBCKIX ITPOCKTOB!
1. Ormenka kayecTBa aTMOC(HEPHOTO BO3TyXa
2. OreHka Ka4ecTBa MOYB METOI0OM (PUTOTECTUPOBAHUS
3. OreHka kauecTBa BOJ] IOBEPXHOCTHBIX BOJOEMOB 110 OPraHOJENTUYECKUM U (PU3UKO-XUMHUYECKUM
CBOWCTBAM
4. Bmusaue I[TAB Ha poCcT 1 pa3BUTHE CEMSH BBICIINX PACTCHHI
5. BnusiHue cosieBOro 3arpsi3HEHHS Ha POCT U Pa3BUTHE CEMSH BBICIINX PACTCHHA
[lepBrlii 3Tan BHINOJHEHUS MPOEKTA!

O6ocHOBaHUE aKTYaJIbHOCTH BBIOpaHHOM TeMbl. BoisiBiieHue mpobiaembl uccieqoBatus, GopMyIupoBaHue

runoresbl. Beibop MeTo10B nccienoBanus. Beibop Touek otO0opa mpod HA TEPPUTOPUU HCCIICTOBAHUSI.
[TocTanoBka neneit u 3amau ucciaeaoBanus. Onpenenenue GopMbl MPEACTABICHUS PE3ylIbTaTOB
uccnenoBanus. OnpeaeneHue 3TaloOB U COCTABJICHUE MJIaHA UCCIIEIOBAHUS

JlaGopaTopHble 3aHATHS

BTOpOfI 3Tall BBIIIOJIHCHU A IIPOCKTA. IMOATrOTOBKA HCO6XO,HHMOﬁ MOCYAbI U MaTCpuraia AJid SKCIICPUMCHTA,

MPOBEJICHUE IKCIIEPUMEHTA, TIePHOINYecKas MPOBEpKa TEUCHUS IKCIIEPUMEHTa/ cOOp MaTepuana B
BBIOpAaHHBIX TOYKaX 0TOOpa mpod

OK 01
OK 02
OK 04
OK 07
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TpeTwnii sTan BHINOJIHEHHS TPOEKTA: MOJYyYCHNE IEPBUYHBIX SKCTIEPUMEHTAIBHBIX JTaHHBIX, TPOBEICHUE
CTaTUCTHUYECKOW 00PaOOTKM MOTYUYEHHBIX JAHHBIX

YeTBepThIil 3TAIl BHIMOJIHEHHS TPOEKTA  BBIIBICHUE 3aKOHOMEPHOCTEH, (POPMYITMPOBAHUE BHIBOJIOB U 2
IIPOTHO30B, OLIEHKA Ka4eCTBa UCCIIEyeMOTro 0OBEKTa 0 pe3yIbTaTaM OMOIKOJIOTHYECKOTO aHAIN3a
IIpakTnuyeckune 3aHATHS 2
3ammura npoexTa. [Ipeacrapienue pe3yabTaToOB BBIIIOJIHEHNS y4€OHO-HUCCIIEI0BATEIbCKUX IPOEKTOB 5
(BBICTYyILIEHUE C MpE3EeHTaLuEN)

IIpoMe:xyTouyHast arrecTanus (3K3aMeH)

Bcero: 144
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3. YcaoBus peaqn3anuy NporpaMMsl 00111e00pa3oBaTe/IbHON AN CHUTIIHHBI

3.1. Jas peajm3auMy NPOrpaMMbl JHCHUIUIMHBI JOJKHBI ObITH NPeAyCMOTPEHbI
caeayolye crenruaabHble MOMeIeHns:

Kabuner «buonornny, oCHaIIEHHBIH 00OpyqOBaHHEM: MeOenb, AOCKa, MEJ, HArJSIIHBIC
nocobuss (KOMIUIEKTHl YYeOHBIX TaONUI], IUIAKATOB), TEXHWYECKHMHU CPEJICTBAMH OOYUCHUS:
KOMIIBIOTEP C YCTpPOICTBAaMH BOCIPOM3BEJIEHUS 3BYKa, IPUHTEP, MYJIbTHUMEIUA-IIPOEKTOP C
9KpaHOM, yKa3Ka-IIpe3eHTep Uil IPe3eHTaLH.

JlaGopatopus, OCHamleHHass OO0OpYJAOBaHUEM Uil TPOBEICHHS 3aHSATHI: MHUKPOCKOIIBI,
CEKYHJOMEpP, TOHOMETp, JabopaTtopHas nocyaa (MpoOUPKH, MOJACTABKH JIJIsi TPOOUPOK, MUHIIETHI,
MIECOK, CTYHNKH C IECTHUKaMH, IPEJIMETHbIE M TOKPOBHBIE CTEKJA, CTEKJISHHbIE NaJIOYKH,
MpernapoBalibHbIE WIJIbl, (puabTpoBanbHas Oymara (cain@erku), CTakaHbl) THUINEPTOHUYECKHM
pactBop xjopuaa Hatpus, 3%-HbI pacTBOp MEPOKCHIA BOJOPOJA, PacTBOp Homa B HOAUCTOM
KaJIUW, TIMIEPUH, KIYOHH KapToQess, JUCT AIOJAEH KaHAJCKOW, IJI0A PSAOMHBI OOBIKHOBEHHOM
(psOuHBI WM TOMATA), JIyK pernyarbli, pa3BeCHHbIE B BOJIE IPOKIKH);

3.2. UudopmannonHoe odecriedeHue peaau3alu nNporpamMmmbl

1. JIns peanuzanuu mporpaMMbl OuOinoTeuHbl (oHA 00pa3zoBaTENIbHON OpraHU3aluu
JOJDKEH MMETh TIeYaTHBIC W/WIIH JIEKTPOHHBIE 00pa3oBaTeabHbie M WH(DOPMAITMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE JIsI MCIOJIb30BaHUsI B 00pa30BaTeNbHOM TIPOIIECCE, HE CTaplie MATH JIET ¢
MOMEHTA W3/IaHHsI.

2. PekoMeHIyemble TII€UaTHbIE U3JAHUS 10 pealn3alud  001eo0pa3oBaTeIHbHOM
JTUCHMIUTMHBI IPEICTAaBICHBI B METOUUYECKUX PEKOMEHIAIUAX [0 OpraHu3aluu 00ydeHHUsl.
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4, KOHTpOJIB U OICHKA PE3YJIbTATOB OCBOCHUA 06m606pa30B3TeJILHOI7I AUCHHUIIIMHBI

KoHTpoJIb U 0LIeHKA Pe3yIhbTaTOB OCBOCHHUS 00IIE00pa30BaTEIbHOM JUCIUTIITUHBI PACKPBIBAIOTCS

yepe3 AMCUUIUIMHAPHBIE pe3yJlbTaThl, HampaBleHHble Ha (OpPMHpPOBaHHME OOmMUX U
npodeccHOHATBFHBIX KOMIIETEHIIUH 10 pa3ziesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Oo0masn Paznen/Tema THun oeHOYHBIX MepONPUATHIA
KOMIIeTeHI U
Paznen 1. Knerka — KonTpoabhast padora “MonexymnsipHblit
CTPYKTYPHO- YPOBEHb OpraHU3alH KUBOTO”
(pyHKIMOHAIBbHAA eAMHNLIA
JKHBOT0
OK 02 Tema Nel.1. 3anojaHeHue TabIuIbl C OTIMCAHUEM
buonorus xak Hayka METOJI0B MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBAaMH U HEJJOCTaTKaMHU.
3anonHeHue Tabnuibl «Bkiaa ydeHbIX B
pa3BUTHE OHOJIOTUI»
OK 02 Tema Nel.2. 3anojgHeHue CpaBHUTEIHLHOM TaOIUIIbI
OO11as XxapakTepucTuKa CXOJCTBA U pa3jINyuuil )KMBOTO U HE
AKU3HU AKHUBOTO
OK 01 Tema Nel.3. DpoHTaTBHBINA OMPOC
OK 02 Bbuonornuecku BaxHbIe [ToaroToBka yCTHBIX COOOIIEHUH C
OK 04 XUMHUYECKUE COECTUHEHNS Mpe3eHTalnen
BeinosnHenue u 3amuTa 1a00paTOPHBIX
pabot: «Onpenenenue ButamuHa C B
IPOAYKTaX MUTAHUS,
«"'mapodubHO-THAPOHOOHBIE CBOKICTBA
JUIHIOBY»
OK 01 Tema Nel 4. OueHuBaemas IUCKyCCHs 110 BOIIPOCaM
OK 02 CtpyKkTypHO-(QYHKIMOHATbHAS  |JIEKLUH
OK 04 OpraHu3alus KJIeToK Pa3paboTka MeHTaJIbHON KapThl MO
KJIacCcU(UKALMK KJIETOK U UX CTPOCHHUIO Ha
IPO- U DYKapUOTHUYECKHX U 10 LIapCTBaM B
MUHHM Ipymnax
BrimonHenue u 3amura 1abopaTopHbIX
pabor:
«CTpoeHue KJIeTKH (pacTeHus, KUBOTHBIE,
Ipu0bl) U KJIETOYHBIE BKIIOYECHUS (KpaxMmall,
KapOTHHOUBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»,
«[Iponunaemocts MeMOpaHsb! (IIa3MOJIHN3,
JIETIa3MOJIU3)»
OK 01 Tema Nel.5. @poHTAJIBHBIN 0IIPOC
OK 02 CrpykTypHO-hyHKIIMOHATIBHBIE |Pa3zpaboTka rioccapus
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(hakTOpPHI HACIICJICTBEHHOCTH

Pemenue 3anau Ha onpeneneHne
IIOCJIEI0BATEILHOCTH HYKIICOTUOB

OK 01 Tema Nel.6. OpOoHTANBHBIHN OMPOC
OK 02 [Ipoueccel MaTpuyHOTO Tect «IIponeccel MAaTpUYHOTO CUHTE3a»
CUHTE3a Pemenue 3agau Ha onpenenenne
MOCJIEZIOBATEILHOCTH AMUHOKHCIIOT B
MoOJIeKyJie Oeka
Pemenue 3anau Ha onpeneneHne
MOCJIEZIOBATEIbHOCTH AMUHOKHCIIOT B
MoOJIEKyJIe Oelika B Cllydyae U3MEHEHUs
nocaeaoBaTebHOCTH HyKieoTHa0B JIHK
OK 02 Tema Nel.7. DpOoHTAIBHBIN O0IIPOC
OK 04 Heknerounsie Gpopmbl xU3HU [ToaroToBka yCTHBIX COOOIIEHUH C
npe3eHTaluen (BUpycHble U
OaxTepuanbHble 3a00seBanus. Oouue
MIPUHITUTIBI KCTIOb30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
MPUMEHEHUS] aHTHOMOTHKOB)
OK 02 Tema Nel.8. ®poHTaTBHBINA OITPOC
OOMEH BelIECTB U 3anoJIHeHUE CPAaBHUTEILHON TaOIUIIBI
MIpeBpaIlEHUE YHEPTUU B XapaKTEePUCTHK THUIIOB 0OMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO0cyxIeHre 1o BOIIPOCaM JICKITHH
OK 04 JKU3HEHHBIN UK KIETKH. Pa3paboTka JeHThl BpeMEHH )KU3HEHHOTO
Muto3. Meiio3 UKJIa
Pasznea 2. Ctpoenue u KonTponbnas padora "Ctpoenue u
(pyHkumuun opranuzma ¢byHkuuu opranuzma’
OK 02 Tema Ne2.1. OuieHuBaemMas IMCKyCCHUs
OK 04 Crpoenue opranuzma Pa3paboTka MeHTaIbHOM KapThl TKAHEH,
OpPraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHusl, )KUBOTHEBIE, YETIOBEK) C
KpPaTKO# XapaKTePUCTUKOMN UX (PYHKIUN
[ToaroToBka u mpeacTaBICHUE YCTHBIX
COOOIIIeHUH ¢ Tpe3eHTaueil (MMMYHHUTET,
uH(pEKINOHHBIE 3a00JIeBaHNUs, JITUIEMUH,
BaKITUHAIIHSA )
OK 02 Tema Ne2.2. OpOHTAIIBHBIN OIIPOC
DopMBbI pa3MHOKEHUS 3anonaHeHne TabIUIbI C KPATKOM
OpraHu3MOB XapaKTePUCTUKON U TpuMepamMu GopMm
Pa3MHOKEHHUSI OPTaHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka I€HTHI BpeMEeHHU ¢
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OK 04

OHTOreHes KUBOTHBIX U
YyeJloBeEKa

XapaKTEPUCTUKOM ITAllOB OHTOI€HE3a
OTZACJIBHOM I'PYIIION JKMBOTHBIX U YEJIOBEKA
10 MUKpPOTpYIIIaM

Tect/ompoc

OK 02
OK 04

Tema Ne2.4.
OnTorenes pacreHuit

CocraBieHue KU3HEHHBIX LIMKJIOB PaCTeHUN
10 OT/A€eNIaM (MOXOBU/IHbBIE, XBOIIIEBU/IHBIE,
NAOPOTHUKOBU/IHBIE, TOJIOCEMEHHbIE,
HOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIE TTIOHATHUS T'€HETUKH

Pa3paboTka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCJIeIOBaHUS

@pOHTAIBHBIN OIPOC

Tect mo Bompocam JIEKIHUH

Pemenue 3anau Ha onpeneneHre
BEPOATHOCTU BOSHUKHOBCHH A
HACJICACTBCHHBIX IMMPHU3HAKOB IIPU MOHO-,
JIU-, TIOJIMTUOPUTHOM M aHAITU3UPYIOIIEM
CKpELIMBAHNUH, COCTABICHUE
TCHOTUITMYCCKUX CXEM CKPCIIWBAHHA

OK 01
OK 02

Tema Ne2.7.
B3aunMonelicTBie reHoB

Tect

Pa3paboTka rioccapus

Pemenue 3ana4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB MTPH
Pa3IUYHBIX TUIIAX B3aUMO/ICHCTBUS T€HOB,
COCTaBJIEHUE T€HOTUIIUYECKUX CXEM
CKpEILMBAHUS

OK 01
OK 02

Tema Ne2.8.
CueruieHHO€E HaCJIEI0OBAHNUE
MIPU3HAKOB

Tect

Pa3zpaboTka rioccapus

Pemenue 3a1au Ha onpeeneHne
BEpPOSTHOCTH BO3HUKHOBCHUS
HACJICJICTBEHHBIX ITPU3HAKOB TIPH
CLIEIIJIEHHOM HAacJIeA0BaHUU, COCTABJICHUE
TEHOTHUITUYECKUX CXEM CKpPEIMBaHUS

OK 01
OK 02

Tema Ne2.9.
['eneTnka momna

Tect

Pa3paboTka rioccapus

Pemenue 3anau Ha onpenenenue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB, CLICTUIEHHBIX C
I10JIOM, COCTaBJICHHE T€HOTUITNYSCKUX CXEM
CKpEILLIMBAHUSA

OK 01
OK 02

Tema Ne2.10.
T'eHeTnka yenoBeka

Tect
Pa3paboTka rioccapus
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Pemenue 3anau Ha onpeneneHne
BEPOSITHOCTH BOSHHUKHOBEHHUS
HACJIEJICTBEHHBIX MTPU3HAKOB, UCIIOJIb3YS
METO/Ibl TEHETHUKHU YEJIOBEKA, COCTABIICHUE
TCHOTHUITMYCCKUX CXEM CKPEIIHBAHS
[ToaroToBKa YCTHBIX COOOIICHMIA C
MPE3EHTANEN O HACIIEICTBEHHbBIX
3a00JI€BaHMSIX YEIIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUMBOCTH | Perienne 3a1a4y Ha onpeiesieHrne Tuna
OK 04 MYTAIUH IPH [epeade HaCIEICTBEHHbBIX
MPU3HAKOB, COCTaBJICHHE T€HOTUITNYECKUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenekuus OpraHu3MOB Pa3pabotka rioccapus
Pemenue 3anau Ha onpeneneHne
BO3MO’KHOT'O BOBHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB 110 CEJIEKIINH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEeIlMBaHUS
Paznen 3. Teopusi 3Bomronnu | KontposnsHas pabora “Teopernyeckue
ACIIEKTEI DBOJIIOIMH KU3HU Ha 3emiie”
OK 02 Tema 3.1. DpoHTaTBHBINA OITPOC
OK 04 Hctopus 3BOTIOIIMOHHOTO Pa3paboTka JeHThI BpeMEHHN Pa3BUTHSI
yueHus SBOJIIOIIMOHHOTO YUYEHHUS
OK 02 Tema 3.2. ®poHTaJIBHBINA OITPOC
Muxkpo3Bostonus Pa3paboTka rioccapus TepMUHOB
OK 02 Tema 3.3. OuieHuBaemMas IUCKyCCUs
MaxposBotonus Pa3paboTka rioccapus TepMUHOB
OK 02 Tema 3.4. ®poHTaJIBHBINA OITPOC
OK 04 Bo3HukHOBEHUE U pa3BUTHE [ToaroToBka u mpencTaBIeHUE YCTHOTO
YKU3HU Ha 3emiie COOOIIIEHUS U JICHTHI BpEMEHH!
BO3HUKHOBEHUS U PAa3BUTHS )KUBOTHOTO U
pacTUTEIHLHOTO MHUpPA
OK 02 Tema 3.5. OpOHTAIIBHBIN OIIPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3zpaboTka IeHT BpeMEHU 1 MEHTAJIbHBIX
AHTPOIIOTEHE3 KapT Ha BBIOOD:

“OBOJIIOLMS COBPEMEHHOTO UEJIOBEKA™,
“Bpems M IyTH paccesieHus 4eJI0BEKa 10
wianere”, “BnusHue reorpadudeckoit
cpezabl Ha MOp(HOJIOTHIO U (PU3HOJIOTHIO
yenoBeka”, “UenoBedyeckue pacel”,
o0cyxaeHue
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Pazngen 4. dxojorusa

KonTposbHnas pa6ora “Teopernueckue
acCIeKThI IKOJI0Tuu”

OK 01 Tema 4.1. Tect 10O SKOJIOTHUYECKUM (PAKTOpaM U
OK 07 Dkonorudeckue GaKkTopsl U cpeliaM >KM3HU OPTaHU3MOB
Cpeabl )KU3HU.

OK 01 Tema 4.2. CocraBieHHE CXEM KpyroBOpOTa BELIECTB,

OK 02 [omynsus, cooOecTa, UCIIOJIb3YSI MaTepUalIbl JIEKLIUU

OK 07 9KOCUCTEMBI Pemenue npakTuKo-opueHTUPOBAHHBIX
pacueTHBIX 3aJaHUH TI0 IEPEHOCY BEIIEeCTBA
¥ DHEPTUH B IKOCHCTEMAX C COCTABJICHUE
TpodUUYECKUX IeNeH U MUpaMu OHOMACCHI
U DHEPTUU

OK 01 Tema 4.3. OuenuBaemasi AUCKYCCHS

OK 02 buocdepa - rmobanpHas Tect

OK 07 JKOJIOTHYECKAs CUCTEMA Pemrenne npakTuKo-OpUEHTUPOBAHHBIX

pacueTHBIX 33124 Ha OTIpe/IeIIeHNE
IUIOMIAAY HACAKIACHUN ISl CHUOKEHUS
KOHIICHTPAIIMH YTIIEKUCIIOTO Ta3a B
aTMoc(depe CBOEro peruoHa MpoKHUBAHUS
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OK 01

Tema 4.4.

Tect

OK 02 BiasiHue aHTpONIOreHHBIX Pemienne npakTMKO-OpUEHTUPOBAHHBIX
OK 04 (akropoB Ha buochepy pacYeTHBIX 3aJJaHHH 110 COXPAHEHUIO
OK 07 MPUPOTHBIX PECYPCOB CBOETO PErHOHA
MPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi AUCKYCCHS
OK 04 Bnusinue couunanbHo- BrinonHeHUs NpakTUYECKUX 3aJaHUI:
OK 07 9KOJIOTUYECKUX (DakTOpoB Ha |“OmpenesieHrue CyTOYHOTO palioHa MUTaHus
310POBBE YEIIOBEKA “Cozianue UHIMBUYalbHONW NaMATKU 1O
OpraHu3aIuy paloHaIBLHON PU3NUECKON
AKTUBHOCTH
Brinmonnenue nabopatopHoit paboThl Ha
BBIOOD:
"VMcTBeHHast pabOTOCTIOCOOHOCTH",
"Brnussane abuotnueckux (GakTopoB Ha
yelloBeKa (HU3KHE U BBICOKHE TeMIepaTypsl)”
*TIpodeccnonabLHO- 3anuTa Keica: MpeiCTaBlIeHUEe Pe3yIbTaTOB
OPHEHTHPOBAHHO pelieHus KecoB (BBICTYIJICHHE C
coJiep:KaHue MIPE3CHTAINEH )
Pa3nen 5. Bbuogorus B
KU3HH
OK 01 *Tema 5.1 Brimonnenue keiica Ha aHaU3 UHPOPMALIUU O
OK 02 BuotexHoJI0THHY B )KU3HU HAyYHBIX TOCTHKEHUSAX B 00JIaCTH
OK 04 KaXXI0T0 Te€HETHYCCKUX TEXHOJIOTHUH, KIIETOUHOM
WH)XCHEPUH, MUIIEBBIX OUOTEXHOIOTUH (110
rpyImam), IpeJCTaBIeHUe Pe3yIbTaToB
pelIeHus KeMcoB
OK 01 *Tema 5.2.1. Brimonnenue keiica Ha aHaIU3 HUHPOPMALIUU O
OK 02 buotexHonoruu B MeIUIIMHE |pPa3BUTHH OMOTEXHOJOTHUN B METUIIUHE U
OK 04 u hapmanuu dapmanuu (1o rpymmnam), IpeacTaBlieHue
IK... pPEe3yJAbTAaTOB PELICHUS KEHCOB
OK 01 *Tema 5.2.2. Brinonnenue keiica Ha aHanu3 HHGOPMAIUH O
OK 02 buoTtexHonoruu 1 )KUBOTHBIE |Pa3BUTUN OMOTEXHOJIOTHI C UCTIOJIB30BAHUEM
OK 04 JKUBOTHBIX, IPUMEHEHHUE ITPOTYKTOB
OMOTEXHOJIOTHH B KU3HU YelloBeKa (110
rpynmnam), IpeacTaBlIeHHe pe3ylbTaTOB
pELIEHUs KEWCOB
OK 01 *Tema 5.2.3. Brinmonnenue kelica Ha aHanu3 HHGOPMAIUH O
OK 02 buoTtexHonoruu U pacTeHus |pa3BUTUU OMOTEXHOJIOTHI C UCTIOIB30BAHUEM
OK 04 pacTeHuii (1o rpymnmnam), mpeacTaBiIeHue
PE3YNIbTATOB PELIECHUS KEHCOB
OK 01 *Tema 5.2.4. Brimonnenue keiica Ha aHaUM3 HHPOPMALIUHU O
OK 02 Pa3BUTHH MPOMBIIIICHHON OMOTEXHOJIOT Ui (0
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OK 04 [Ipomplinennas rpymnnam), IpeJCcTaBlIeHUE PE3YIbTaTOB
IK... OMOTEXHOJIOT U pelIeHus KecoB
OK 01 *Tema 5.2.5. Brimonnenue keiica Ha aHaU3 HHGOPMALIUU
OK 02 ConumanbHO-3THYECKUE 00 3TUYECKUX aCIEKTaX pPa3BUTHUS
OK 04 aCTIeKThl OMOTEXHOJIOT Ui OMOTEXHOJIOT Ui (110 rpyMIam), MpeIcTaBICHUe
pEe3yJIbTaTOB PEUIECHUS KEWCOB
Pa3nen 6. [IpencraBnenue pe3yabTaToB BBITOJTHEHUS
Bunoskosiornyeckue y4eOHO-HUCCIIEe10BATENICKUX IIPOEKTOB
HUCCJIeJ0OBAHMS (BBICTYIUICHHE C TIPE3EHTAIMEH)
OK 01 Tema 6.1. Brinonnenue nabopaTopHbIX paboT Ha BEIOOP B
OK 02 OcHOBHBIE METO/IbI MUHHTPYIIaX:
OK 04 OMOIKOIOTMUECKUX 1. BnustHue TeMiiepaTypbl Ha pocTa u
OK 07 HCCIEeI0OBaHUI (U3MOTOTMUECKYIO AKTUBHOCTD
JPOACKEBBIX KIIETOK
2. BiaustHue yriieBo 0B Ha pOCTa U
(GU3MOTOrMUECKYIO aKTUBHOCTD
JPOAKEBBIX KIIETOK
3. CouertaHHOE BIUSHHE TEMIIEPATYPHI U
YIJI€BOJIOB Ha pocTa U (GU3HOJIOTUYECKYIO
AKTUBHOCTh JIPOACKEBBIX KJIETOK
OK 01 Tema 6.2 BrimonHeHNEe y4eOHO-HCCIIeI0BATENHCKOTO
OK 02 buoskonoruueckuii MIPOEKTa Ha BHIOOP:
OK 04 AKCIIEPUMEHT 1. Onenka kadecTBa aTMOC(HEpPHOTO BO3TyXa
OK 07 2. OneHka KadecTBa II0YB METOI0M
duTOoTECTUPOBAHUS
3. OneHka kayecTBa BOJI IOBEPXHOCTHBIX
BOJIOEMOB I10 OPTaHOJENTUYECKUM U
(U3UKO-XMMHUYECKUM CBOICTBaM
4. Bmusiaue [TAB Ha pocT u pa3BUTHE CEMSH
BBICILIUX PAaCTeHUN
5. BnusiHue coneBoro 3arpsi3HEHHs Ha pocT U
pa3sBUTHE CEMSH BBICILIMX PACTCHUN
OK 01
OK 02
BrinonHeHue 3k3aMeHaMOHHBIX 3aJaHUN
OK 04
OK 07
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