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[Tporpamma obmieo6pazoBarensroil aucuuruinasl O0/1.13 buosorus paspadorana Ha
OCHOBE:!
— (enmepambHOTO TrOCYIapCTBEHHOTO O00pa30BATEIILHOTO CTAaHIApTa CPEAHEro  OOIIETro
obpazopanus (PI'OC COO);
— o00pasoBaTenbHON IporpamMmbl cpenHero odiiero oopazosanus (OIT COO);
— (exnepanbHOTO rOCYJJapCTBEHHOTO 00pa30BaTeNLHOTO CTaHjapTa CpeaHero
npodeccuonansHoro oopazosanus 35.02.05 Arporomus;
— MpuUMepHO paboueil mporpamMmbl 00IIe00pa3oBaTeNbHON AUCHUILTHHBL «bBHoJorus» 1o
€CTECTBEHHOHAYYHOMY MPOUITIO;
— ydeOHoro miana no cnenuaibHocT 35.02.05 Arponomus;
— paboueii mporpaMMbl BOCIIUTaHuUs 110 cneruaibHoctu 35.02.05 Arponomust

Copepxanne paboduell mporpammbl 1o gucHuruinHe «buosorus» pa3pabotaHo Ha
OCHOBE:!
— cuHXpoHu3aiuu obpazoBarenbHbiX pe3ynbraroB @I'OC COO (JIMYHOCTHBIX, MPEAMETHBIX,
meranpeameTHeix) u ®I'OC CIIO (OK, TIK) ¢ yderom mnpodribHONW HaIpaBICHHOCTH
CIEINATLHOCTH;
— HHTErpallid U TIpeeMCTBEHHOCTU cojepxkanus no guciumuimae OO0/.13 buosoruss u
coJlepKaHusl yu4eOHbBIX TUCIUILINH, podeccuonanbHbix Moayneit ®I'OC CIIO.

Opranuzanus-pazpadoruuk: [lyrau€Bckuii ruapOMENUOpaTUBHBIN TEXHUKYM UMEHH B.

N. Yanaesa — ¢punuan GI'bOY BO «CaparoBckuil rocyaapCcTBEHHBI YHUBEPCUTET I'€HETHKH,
OmoTexHOIOruu U nHxeHepun umenn H.W. BaBuioBay

Pazpabotunk: Tynaesa E.JI., mpenogaBarens nepBoii KBIM()UKAITMOHHONW KaTETOPUH.

Paccmotpeno Ha 3acejaHuM UKIOBOM KOMUCCHUM arpOTEXHUYECKUX AUCITUTUIHH
ITpotokon Ne 7 ot «24» deBpans 2026 r.
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
OBIIIEOBPA30OBATEJIBHOM JUCIHUIJIUHBI «00/1.13 BUOJIOT UsI»

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMbl

Oo6meoOpa3oBarenshas guctumuinHa «OO/[.13 buonorus» sBisercs o00s3aTeNbHON
4yacThio 001Ie00pa3oBaTebHOrO UKIa oOpa3oBarenbHoi nporpammsl (OIl) B cooTBeTcTBUU €
®I'OC CIIO no cneunanbHocTH 35.02.05 ArpoHomus.

O6meo6pazoBarenpHas aucnumummaa «OO/1.13 buonorus» u3ydaercs Ha yriayOiaeHHOM
YpOBHE.

1.2. llenu u ni1aHupyeMble pe3yJbTAThl 0CBOCHHUS THCIUIITUHBI:

1.2.1. lleap AUCUMTIIIMHBI

Copepxanme paboueld mporpammbl oOmieoOpazoBarenbHoOl aucuuminabl  «OO/.13
buonorus» HampaBieHO Ha JOCTIKEHHE pE3yJIbTaTOB €€ M3y4eHHs B COOTBETCTBHH C
tpeboBanusimu ®I'OC COO ¢ yuerom npodeccrnonansHoi HanpasieHHocTH PI'OC CIIO:

1.2. Ilesu ¥ IUIAaHUPYeMble pe3yJbTaThl 0CBOCHHS AU CHUIIINHBI:
1.2.1. Heau JUCUUILINHBI

- ¢dopMupoBaHUE Yy OOYYAIOMIMXCA CHCTEMbl 3HAHWW O PA3IMYHBIX YPOBHSIX JKU3HH CO
3HAHUEM COBPEMEHHBIX NPEACTAaBICHUM O >KUBOM MPUPOJE, HABBIKOB IO IPOBEICHUIO
OMOJIOTUYECKUX HCCIEOBAHUNM C COONIIOJIGHUEM JSTUYECKUX HOPM, apryMEHTHPOBAHHOM
JMYHOCTHON TIO3UIIUH 110 OEPEKHOMY OTHOIIIEHHIO K OKPYKAIOIIEH cpere.

- mosiydeHre GyHAaMEHTAIBHBIX 3HAHUHM 0 Ononornyeckux cucremax (Kierka, Opranuswm,
[Monymsiuus, Bun, Dxocucrema); UCTOPUM Pa3BUTUS COBPEMEHHBIX IPEJICTABICHUN O >KUBOM
NPUPOJIE, BBINAIONIMXCS OTKPBITHSAX B OMOJOTMYECKOW HAayKe; POJHM OMOJIOTHYECKOW HAYKH B
(GOpMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa; METOJaX Hay4yHOTro
MIO3HAHMS;

- OBJIQJICHUE YMEHUSMHU JIOTHUECKHM MBICIUTh, OOOCHOBBIBATH MECTO U  PpOJIb
OMOJIOTHYECKUX 3HAaHMH B NPAKTUYECKON JEATENBbHOCTH JIIOJCH, DPa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; ONpeAensTb JKUBblE OOBEKTHl B MPUPOJE; MPOBOAUTH HAOMIOJCHHUS 32
DKOCUCTEMaMH C LENbI0 HUX OIMCAaHUA W BBIABICHUS ECTECTBEHHBIX M AHTPOIIOIE€HHBIX
M3MEHEHUH; HaXOAUTh U aHAJIM3UPOBATh UH(POPMALIMIO O )KUBBIX 00BEKTAX;

- pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOydaromuxcsi B Ipolecce HU3ydeHHs OMOJOTUYECKHUX SIBICHUN; BBIJAIOIIMXCS JTOCTHIKEHUI
Ouosorny, BOMIIEAIINX B OOIIEYETOBEYECKYIO KYJIBTYPY; CIOKHBIX M IMPOTHBOPEUYMBBIX MyTel
Pa3sBUTHSI COBPEMEHHBIX HAyYHBIX B3IJIS10B, HJIeH, TeOpHil, KOHIENIUH, TunoTe3 (0 CYIIHOCTH U
IPOMCXOXKACHUH JKU3HH, YeJIOBEeKa) B X0/1€ Pa0OTHI C pa3IMYHbIMU HCTOUHUKAMH HH(OpMaIH;

- BOCIHTaHHE YOEXKIEHHOCTH B HEOOXOIMMOCTH TO3HAHUSA JKUBOM IMPHPOJIBL,
HEO0OXOMMOCTH PaIlMOHAIBHOTO MPUPOAOINOIb30BaHNUs, OEPEKHOI0 OTHOLICHHUS K MPUPOIHBIM
pecypcaMm U OKpy»Xarouieil cpene, coOCTBEHHOMY 370POBbIO; YBaXKEHHUS K MHEHHIO ONIOHEHTA
pu 00CYXJIeHUU OMOJIOTHYECKUX MPodIIeM;

- WCIIOJIb30BaHUE TPHOOPETCHHBIX OWOJOTHYCCKUX 3HAHUN U YMEHHH B TOBCEIHEBHOMN
KHU3HHU /ISl OLIEHKU MOCJIEICTBHM CBOEH AeATENbHOCTH (M JEATENIbHOCTH JAPYIHX JIoAeH) 1o
OTHOILIEHHIO K OKpPY)Kalollel cpeie, 3J0pOBbI0 APYTHX JIOJEH U COOCTBEHHOMY 3/10pOBBIO;



000CHOBaHUE U COONMIOZICHUE Mep MPODUIAKTHKY 3a00JIEBaHMM, OKa3aHUE MEPBOM MOMOIIH MPH
TpaBMax, COGHIO,Z[CHI/IC MMpaBUJI MOBCACHUA B IPUPOAC.

1.2.2. [lnannpyemble pe3yJIbTAThI OCBOCHHS 0011e00pa30BaTEJIbHON JMCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHHne nucHUIUIMHA uMmeeT npu popmupoanuu u paszputur OK 01, OK 02,
OK 04, OK 07.



Koa n

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

HAMMEHOBaHUe
¢dopmupyemMbIX Oomue JAucuunimHapHbie
KOMIIeTeHIM i
OK 0l1. Beibupars | B yacTu Tpy10BOro BOCIIMTAHUSI: - chopMupoBaTh 3HAHHS O MECTE M POJH OUOJOTHUU B
CHoco0bI pelieHus | - TOTOBHOCTb K TpPYAY, OCO3HAHHME IICHHOCTH MAacTepCTBa, | CHCTEME €CTECTBEHHBIX HayK, B  (OPMUPOBAHUU
3a1a4y TPYIOIO0uE; COBPEMEHHON €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, B
npodeccuoHanbHOM - TOTOBHOCTh K AKTHUBHOH JESTEIIbHOCTU TEXHOJOTMYECKOM U | MO3HAHMM 3aKOHOB IMPUPOJbl W PELIEHUU >KU3HEHHO
NeSTeTbHOCTH COIIMAJILHOW HAIPABIEHHOCTH, CIIOCOOHOCTh WHUIIUMUPOBATH, | BAXKHBIX COIUATBHO-ITUYECKHUX, SKOHOMUYECKUX,
MIPUMEHUTEIBHO K | INIaHUPOBAaTh ¥ CAMOCTOSATENbHO  BBIMOJHATH  TaKyIO | OKOJOTHYECKHX TMpoOJeM YeJIOBEeYecTBa, a TaKkKe B
pa3IUYHbIM JIeSTeTbHOCTb; peIIeHrun BOIIPOCOB paloOHAIBHOTO
KOHTEKCTam - HWHTEpPEC K pa3IuuHbiM cdepaM NpodecCHOHATBHON | IPUPOIONOIL30BaHUA; B (POPMUPOBAHUU [EHHOCTHOTO

NESITEIbHOCTH,
OBnajeHne yHUBEPCAIBHBIMH y4eOHBIMU IT03HABATEIHLHBIMHU
NENCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHeE /IeliCTBUSA:

- CaMOCTOSITENIbHO  (OpMyIUpOBaTh |
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHsI, KJIJaCCU(PUKALIUU 1 0000I1IeHN S

- ONpENeNATh LEIM JEATEIBHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBUIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

AKTYaJIU3NpOBaATh

MIpOTUBOPCUUA B

- BHOCHUTD KOPpPCKTHUBBI B  ACATCIIBHOCTD, OLICHUBATh
COOTBETCTBHC PE3YJILTATOB OeJIsIM, OLICHUBATh PpUCKHU
HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BUBATH Kp€aTHuBHOC MBIIIJICHUEC npu PEIICHUA

YKU3HEHHBIX TIPOo0IieM

0) 0a30BbIe HCCIE0BATEIbCKHE eHCTBUSL:

- BIAACTh HAaBBIKAMHU  Yy4EOHO-UCCIIEOBATENLCKOH U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3pelieHus Npooiem;

OTHOILEHHsI K IPUPOE, OOILECTBY, YEIOBEKY; O BKJIAJE
POCCHUHCKMX U 3apyOEKHBIX Y4Y€HBIX - OHOJIOTOB B
pasBuTHE OHOJIOTUH; (DYHKIHMOHAIBHOW TI'PaMOTHOCTH
YeJI0BEKa JJIsl PEeLEHUs )KU3HEHHBIX Po0eMm,

- yMeTb BJAJeTh CHCTEMOH OHMOJIOrMYECKMX 3HAHHMH,
KOTOpasi BKJIFOYAET:

OCHOBOIIOJIATalOIIMe  OMOJOrMYecKHe  TEPMHUHBI U
NOHATUS ()KU3Hb, KJIETKAa, TKaHb, OPraH, OpraHu3M, BH/,
NOMyJsAUs,  9KocucremMa,  OuoneHo3,  Ouocdepa;
MeTabonMu3M, TOMEOCTa3, KJIETOYHBIH  HMMMYHHUTET,
OuocuHTe3  Oenka, OWOMOIMMEpPBI, JAUCKPETHOCTD,
CaMOpETyJISIIuA, CaMOBOCIIPOU3BE/ICHNUE,
HaCJIEACTBEHHOCTh, U3MEHYHUBOCTb, YHEPrO3aBUCUMOCTb,
POCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kierouHas teopus 1. llIBanHa,
M Illneiinena, P. BupxoBa; KIOHaIbHO-CEIEKTUBHOTO
ummynurera I1. Opaux, .M. MeuynnkoBa, XpoMOCOMHas
Teopuss ~ HacienctseHHocth T.  Moprana, 3akoH
3apogpieBoro cxoacrsa K. bapa, aBontonmonnas teopus
Y. /lapBuHa, CUHTETHYECKas TEOPHs HBOJIIOIUHU, TEOPUS




- BBISBIIATH PHYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJIM3UPOBATh 33Ja4y, BBIIIBUTATh THIIOTE3Yy €€ PEIIeHUs,
HAaXOJWTh  ApPryMEHTBl  JUIS  JOKa3aTelIbCTBA  CBOUX
YTBEPXKACHHIA, 33/1aBaTh apaMETPhl M KPUTEPUH PEIICHUS;

- aHaJIM3UPOBATh IIOJIYYCHHBIC B XOJI¢ PCIICHUS 3aJa4d
pe3yNbTaThl, KPUTUYECKU OIICHHBATh WX JIOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yYMETh TEPEHOCHTHh 3HAHWS B TIO3HABATEIHHYID W
MPAKTHYECKYIO 00J1aCTH KU3HEICATCIIBHOCTH,

- YMETh HWHTETPUPOBATh 3HAHUS W3 PA3HBIX TMPEIMETHBIX
obnacreii;

- BBIJBUTaTh HOBBIC
MOJIXOJIbI U PELICHUS;
- CHOCOOHOCTh HX HCIIOJB30BaHHS B I03HABATCILHON H
COILIMAJILHOM MPAKTUKE

nacu, Inpeajiaratb OpUTIHHAJIbHBIC

anTporniorere3a Y. Jlapsuna; Teopusi 6moreorneHo3a B.H.
CykauéBa; yuenuss H.M. BaBwioBa - o Llenrpax
MHOT0OOpa3usi ¥ MPOUCXOXKIEHUS  KYJbTYpHBIX
pacrenuii, A.H. CeBepuoBa - 0 nyTdx U HalpaBICHUIX
sBonmroniun, B.U. Bepuasckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHUS,
pacIIeIUIeHHs] TPU3HAKOB, HE3aBUCUMOTO HAaCJIEAOBaHUS
npusHakoB ['. MeHzensd, CUEIJIEHHOrO HacleI0BaHUs
MIPU3HAKOB M HApyIIEeHMs cuerieHus renoB T. Moprana;
TOMOJIOTUYECKUX psAIOB B HACJICICTBEHHOMN
n3MenunBocty  H.A. Basuiiosa, T€HETUYECKOI0
paBHoBecus k. Xapau u B. BaitnGepra; 3apoapIiieBoro
cxonctBa K. boapa, OuoreHernueckoro 3akoHa O.
I'exkens, @. Miosiepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaBuna (Muaumyma FO. Jlubuxa, 3KOJIOrHYECKOM
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH );

runore3bl (koanepsatHoil A.M. OmnapuHa, NEepBUYHOTO
oynpona Jhx. Xompeitna, wwukpochep C. Dokca,
pubo3uma T. Yek);

- chopMHpOBaTH YMEHHsI PACKPBIBATh COJIEPKAHUE
OCHOBOTIOJNIATAIOIINX OMOJOTHYECKHX TEOPUN W TUIIOTE3:
KJICTOYHOMH, XPOMOCOMHOM, MYTallHOHHOM,
SBOJIIOLIMOHHOM, TMPOUCXOXKACHUS >KU3HU U YEIOBEKA;
BIIQJICHUE CHUCTEMOM 3HAHUW OO0 OCHOBHBIX METOJaX
HAyYHOTO TO3HAHMS, HCIOJb3YEMbIX B OMOJIOTHUECKHUX

UCCIICIOBAHMSIX  JKUBBIX OOBEKTOB U  IKOCHCTEM
(omucanue, wu3MepeHUE, TNPOBEACHHE HAOMIONCHUN);
Ccrioco0aMy  BBISIBIICHHST W OICHKH  aHTPOITOTEHHBIX
W3MEHEHUH B IPUPOJIE;

- chopMUpOBaTH YMCHHS pacKkpbIBaTh
OCHOBOTIOJIATAlOIIMe  OMOJOTHYECKHEe  3aKOHBl U
3akoHomepHoctu (I. Mennens, T. Moprana, H.U.

Basunosa, 3. I'ekkens, @. Mromnepa, K. bapa), rpanuiibs




UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;
- YMETh BBIJICIIATH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT U IYKAPHUOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTraHU3MOB, BHJIOB,
OMOTeOIIeHO30B, IKOCUCTEM U OUochepHI;

CTPOCHHUS OpraHOB W CHCTEM OpPraHoOB pPAaCTCHUH,
KHBOTHBIX, YEJIIOBEKA; IMPOIECCOB KHU3HEIEATECIHLHOCTH,
MPOTEKAIIINX B OPraHU3Max pPACTEHUH, JXUBOTHBIX U
YeJI0BEKa;

OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEILIECTB
(MeTabonu3m), MHGOPMAUM W TIPEBPAIICHUS SHEPIHH,
OpoXXeHHs, aBTOTPOGHOIO U TETepOTPO(HOTO THUIIOB
NUTaHUsA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeTroresesa, 5SMOpHOreHe3a, IMOCTIMOPHOHAIBHOIO
pa3BUTHSI, PAa3MHOXKEHUS, WHIAMBHUIYAIBHOTO Pa3BUTHSI
opranu3Ma (OHTOTCHE3a), B3aWMOJCHUCTBHS TCHOB,
rerepos3uca;  JCUCTBUH  HWCKYCCTBEHHOTO  OTOOpa,
CTaOMITM3UPYIOMIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO oTbopa; AIJIONATPUIECKOTO U
CUMMATPUYECKOTO BHUJI000pa30BaHNUS; BIITUSTHUS
JBYKYITUX CHJI DBOJIONUU Ha TEeHO(OH[ TOIMYJISINN;
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cCpelne OOWTaHus,
Yepe/OBaHUS HAIMPABJICHUNA DSBOJIOIHMH; KPYroBOpPOTa
BEIIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

- MpUOOPECTH OMBIT MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMS, WCIOJIB3YyeMbIX B OHOJOTHU:
HAOJIOJICHUST Y ONMMCAHUS JKUBBIX CHCTEM, TPOIIECCOB U
SBIIEHUH; OpPraHu3allid U TPOBEICHHS OMOJIOTHYECKOTO
OKCIIEPUMEHTA,  BBIABHKCHHS  THIOTE3,  BBIABIATH
3aBHCHUMOCTH MEXIy HCCIEeIyeMbIMH BeIHMYUHAMH,
OOBSCHATH TOJIYYCHHBIC PE3yIbTaThl U (POPMYIUPOBATH
BBIBOJIBI C MCTIOJIB30BAHUEM HAYYHBIX TOHSTUN, TEOPUH U
3aKOHOB;

- chopMUPOBATH YMEHHUS BBIICNIATH CYIIECTBECHHbBIE




IPU3HAKM BHUPYCOB, KIETOK NPOKApUOT M DYKapHUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB,
OMOreoLeHO30B U 3KOCUCTEM; OCOOEHHOCTH IPOLECCOB
oOMEeHa BEIIECTB M IPEBpAILEHUS SHEPIHH B KIETKE,
¢dorocuHTE3a, IUIACTUYECKOTO U SHEPreTUYECKOro
oOMmeHa, XEMOCHHTE3a, MHTO32, Meiio3a,
OIJIOJJOTBOPEHMS, pa3BUTHS U pa3sMHOXKEHUS,
MHAVBUAYAJIbHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a),
OOppOBI 32 CYIIECTBOBAHHME, ECTECTBEHHOIO0 OTOOpa,
BUI000pa30BaHusl, MPHUCIIOCOOICHHOCTH OpPTaHU3MOB K
cpere OOWTAaHUSA, BIUSAHHMS KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOIIOTEHHBIX H3MEHEHMH B JKOCHCTEMax CBOEH
MECTHOCTH, KpYrOoBOpOTa BELIECTB M IpEeBpalleHUE
sHepruu B Ouocdepe;

- chopMupoBaTh yMEHHUS HPUMEHSATH IOJTy4YEHHbIE
3HAHUS N1 OOBACHEHHS OHMOJIOTMYECKHX NPOIECCOB U
SBJICHUM, M TNPHUHATHS HNPAKTUYECKUX peIIeHU B
MOBCEHEBHON  JKM3HM C  IeNbl0  oOecreyeHus
0€30macHOCTH ~ CBOETO  3JI0POBBbSI M 370POBBS
OKPYKaIOIIMX JIIOJIeH, COOII0AEeHUsT 340pOoBOro obpasa
KM3HH, HOPM TPAMOTHOTO TMOBEJCHHS B OKpYKaromIeh
OPUPOJHON  cpele;  NOHMMaHME  HEOOXOAMMOCTHU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHOH OMOJIOTMH U

OMOTEXHOJIOTHI HJI palluOHAJIBHOI'O
MMpUPOAOITIO0JIBE30BaAHMA, YMCHUC HCIIOJIB30BaTh
COOTBCTCTBYIOIIINC ApPTYMCHTHI, 6I/IOJ'IOI"I/I‘ICCKYIO

TCPMHUHOJIOTUIO W CHUMBOJIMKY [IJId J0Ka3aTCJIbCTBA
poacTBa OPraHu3MOB pPaA3HBIX CHUCTCMATHUYCCKUX TI'PYIIIL;
B3aMMOCBA3U OpPraHW3MOB U CPEABI O6I/ITaHI/I5[; CINHCTBA
YCJIOBCYCCKUX pac; HCO6XOI[I/IMOCTI/I 310pOBOTO 06pa3a
KU3HHU, COXpPAaHCHUA pa3Hoo6pa31/1;1 BHI0B M 5KOCHCTEM,
KakK YCJIOBUA COCYIICCTBOBAHUA MpUupoabl u
YCIIOBCYCCTBA,

- C(bOpMPIpOBaTL YMCHUA pCUIATh OMOJIOTHYCCKUE 3aga4u,




COCTaBJISITh TC€HOTUIIMYECKHE CXEMBbl CKpEUIMBaHUS IS
Pa3HBIX TUIIOB HACJEIOBAHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMbl IIEPEHOCA BEIIECTB U HSHEPruu B
9KOCHCTEeMax (LN MUTAHUS, MUIIEBbIE CETH), BBISIBISTH
MPUYMHHO-CJIEICTBEHHBIE CBS3U MEXKIY HCCIETyeMbIMU
OMOJIOTMYEeCKUMH 00BEKTaMHU, MTPOLIECCAaMH U SIBJICHUSIMU;
JIeNIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUM MOJIYUYEHHBIX
pE3yJIbTaTOB;

- chopMupoBaTh yYMEHHS KPUTHYECKH OILECHUBATh
MH(pOpMaLIHIO OMOJIOTUYECKOTO coJiepKaHus,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHUSA W3 Pa3IMYHBIX
HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMALIUU, HAYIHO-
MOMYJISIPHBIE MaTepUaibl); HHTEPIPETUPOBATh ITUUECKUE
aCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAHIINHE, OMOTEXHOJIOTHH; pacCMaTpuBaTh rio0aabHbIe
9KOJIOTMUECKHE po0IIEMBI COBPEMEHHOCTH,
dbopMUpOBaTh MO OTHOIIEHUIO K HHUM COOCTBEHHYIO
MO3UIIMIO, YMEHHE OIICHMBATh JTHYECKUE AaCIEKThI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TEHETUYECKUX TEXHOJIOTHI (KIOHUpOBaHUE,
HCKYCCTBEHHOE OILJIOJIOTBOPEHHUE, HaIpaBJIEHHOE
W3MEHEHWE TeHOMa M  CO3JaHue  TPAHCTEHHBIX
OpraHu3MOB);

- chopmupoBaTh yMeHHsA CcO37aBaThb COOCTBEHHBIE
MUCbMEHHBIE W  YCTHBIE COOOIIEHUS Ha OCHOBE
OuonIorn4ecKon uH(pOopMaIuu u3 HECKOJIBKUX
WCTOYHHKOB, TPAMOTHO UCIIOJIb30BaTh TOHSATUUHBIN
anmapat OHOJIOTHH;

- yMeTb BBIJIBUTaTh THUIOTE3bl, TMPOBEPATH  UX
AKCIIEPUMEHTAIBbHBIMUA CpPEACTBAMH, (OpMyIHpys 1LeTb
HCCIJIEIOBaHMsI, aHAJTU3UPOBATh MOJIYYEHHbIE PE3yJIbTaThl
U JIeNaTh BBIBOJIBI;

- MPUHUMATh YYacTHE B HAYYHO-HCCIIEAOBATEIIbCKOMN
pabore mToO OWONOTHMM, OKOJOTMM W  MEIUIMHE,
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MpOBOAMMON Ha 0asze HIKOJIBHBIX HAy4YHBIX OOILECTB U
nyOMMYHO TPEJCTABISTh MOJNYYEHHBIC PE3yIbTaThl Ha
YU4EHUYECKUX KOH(EPEHIHIX pa3HOr0 YPOBHS;

OK 02. Ucnonp3oBaTth

COBpPEMCHHBIC
cpeacTBa IIOUCKa,
aHam3a "
UHTEpIpETaluu
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTUH IE
BBIMIOJIHEHUST  3a7ad
npoeCCUuOHATIBLHON
JeSITeTbHOCTH

B o6macTi IEeHHOCTH HAYYHOTO TIO3HAHMSL:

- cOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKHM M OOLIECCTBEHHOM
MIPaKTUKH, OCHOBAaHHOT'O Ha JIAAJIOre KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE S3bIKOBOM M YHTATEIbCKOW KYJIbTYphI
KaK CpelICTBAa B3aUMOJICUCTBUS MEXIY JIIOJbMU M TMO3HAHUS
MUpa;

- OCO3HaHHE ILIEHHOCTH HAyYHOW [eATEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISTh MIPOCKTHYIO u HCCIIE0BATEIbCKYIO
JEeSTeNIbHOCTh MHIMBUyalbHO U B TPYIIIIE;

OBnajieHWe YHUBEPCAIBHBIMH YYCOHBIMH ITO3HABATEIIHHBIMU
NENCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaJIeTh HaBBIKAMU TIONyYeHUsI HHPOPMAIH U3 UCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TOWUCK,
aHaJIM3, CHUCTEMATH3allMI0 M MHTEpHpeTanuio WHGOpMaIluu
pa3IUYHBIX BUIOB U (DOPM Mpe/ICTaBICHNUS,

- co3daBaTh TEKCTHI B pa3IUYHBIX (opMarax ¢ y4eToM
Ha3Ha4YeHUs MHPOPMALUM W IIEJIEBOM ayAUTOPUH, BBIOUpas
ONTUMANBEHYIO0 (OPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBAThH JOCTOBEPHOCTb, JISTUTUMHOCTh MHGOpPMAIINH, €€
COOTBETCTBUE MPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

- HCITOJIb30BaTh cpencTaa MH(pOpPMaIMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTM B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX W OPTaHHM3allMOHHBIX  3aJad ¢
coOJTI0ICHHEM TpeboBaHuU 3PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHUEHBI, PEeCypcoCOEpeKeHHs, TPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS W 3alIUTHI WH()OpMAINH,

- chopMUpOBATh yMEHHS KPUTHYECKH OICHUBATH
uH(pOpMaLIHIO OHOJIOrMYECKOr0o coJiepKaHus,
BKJIIOUAIOLIYIO TICEBJOHAYYHBbIE 3HAHUS W3 Pa3IMYHBIX
MCTOYHUKOB (CpeAcTBa MaccoBOi MH(OpPMALIUU, HAYYHO-
MONYJISIPHbIE MaTEepUaIbl); UHTEPIPETUPOBATH ITUUECKUE
acCreKThl COBPEMEHHBIX HCCIIEJJOBaHM B OHOJIOrUH,
MEIUIIMHE, OMOTEXHOJIOTHH;

- MHTEPHPETUPOBATh 3TUYECKHE ACHEKThl COBPEMEHHBIX
WCCJICIOBAaHUA B OMOJIOTHH, MEAHMIIMHE, OMOTEXHOJIOTHUH;
paccMaTpuBaTh TJI0OATBHBIE SKOJIOTHYECKHE MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIECHUIO K HHUM
COOCTBEHHYIO MO3UIIMI0, YMEHHE OLEHUBATh ITUYECKUE

acleKThl COBPEMEHHBIX HCCIIEOBaHMM B  00JacTH
OMOTEXHOJIOTHH u TEeHETUYECKUX TEXHOJIOTH
(KIIOHMpPOBAaHUE,  HMCKYCCTBEHHOE  OIUIOJOTBOPEHHUE,
HaIpaBJICHHOE W3MEHEHHWE TE€HOMa W CO3/aHHE
TpPaHCTE€HHBIX OPTaHU3MOB);

- cdopMHpOBaTh yMEHHUS CO3[aBaTb COOCTBEHHBIE
IUCbMEHHBIE U  YCTHBIE COOOIIEHHS Ha OCHOBE
OnoJIOrn4YecKoi UHpOpMaLUU u3 HECKOJIBKUX
HUCTOYHUKOB, TPAaMOTHO MCIOJIb30BaTh IMOHATUHHBIN

arrapar Ouosorun
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nH(OPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. DddextuBHO

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

- TOTOBHOCTH K CamMOpa3BUTHIO,
CaMOOIIPEIEIECHHUIO;

-OBJIAJICHUC HaBEIKAMH y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM M COLIMAIbHOM JAEATEIbHOCTH;

OBiaseHue  YHMBeEpPCAJbLHBIMH KOMMYHUKATHUBHBIMU
JelCTBUSIMU:

COBMECTHAas JeATeJbHOCTD.

- MIOHUMAaTh M HCIOJb30BATH IPEUMYILECTBA KOMAHIHOU M
WHIUBUIyaJIbHOU PaOOTHI;

- MPUHUMATh LEIH COBMECTHOM JIeSITEILHOCTH,
OpraHU30BBIBATH W KOOPAUHUPOBATH JEHCTBUS IO €€
JIOCTHKEHUIO: COCTABJIATD IUIaH ACHCTBUH, pacpeaessiTh pOIr
C yYeTOM MHEHUH YYaCTHUKOB OOCYXKIaTh PE3yJIbTaThI
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINONHATH pPabOTy B  YCIIOBHUSAX
peanbHOro, BUPTYaJIbHOTO n KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIIATh TMO3UTHBHOE CTPATETHYECKOE TOBEJACHHUE B

CaMOCTOATCIIBHOCTH H

Pa3IMYHBIX CUTyalUsIX, MIPOSIBIIATH TBOPYECTBO u
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTHBHbBIMH
JeHCTBHSIMM

NPHUHATHE ce0s1 U APYTUX JIIOAeH:

- NPUHAMAThb MOTHBBI WM AapryMEHTHl JAPYIMX JIIOJEH IpHU
aHaJIn3€e Pe3yNbTaTOB IEATEIBHOCTH;

- IPU3HABaTh CBOE MPAaBO U MPABO APYTHUX JIOJIeN Ha OIIMOKH;

- pa3BUBaTh CMIOCOOHOCTh MOHUMATh MUP C MO3UIMU JPYroro
YEJI0BEKa

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIE
NUCHbMEHHBIE W  YCTHBIE COOOIICHWUS Ha OCHOBE
OMO0JIOTNYECKOI uH(pOpMaIuu u3 HECKOJIbKUX
UCTOYHUKOB, T'PaMOTHO HCIOJb30BATh TMOHATHUHBIN
arnmapat OHOJIOTHH,

- yMeThb BBIIBUTATh THUIOTE3bl, TPOBEPATh  UX

HKCIEPUMEHTAIBHBIMA CpPEACTBaMH, (HOPMYIUPYs LENb
UCCIICIOBAHMSI, aHATM3UPOBATh MOJYUYCHHBIC PE3yTbTAThI
U JieJaTh BBIBOBI;

- TpPUHAMATh YYacTHE B HAYYHO-HCCIEIOBATEIbCKON
pabore 1O OWOJNIOTHH, OKOJOTHH H  MEIUIMHE,
NpOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOINECTB H
HY6JH/I‘-IHO MNpCACTABIATL IIOJYUYCHHBIC PE3YJIbTAaThl Ha
YYCHUYIECKUX KOH(DEPEHIMIX Pa3HOTO YPOBHS

OK 07.
ConeiicTBOBaTH
COXPAHCHHIO

B 00J1acTH 3K0JI0OTHYE€CKOr0 BOCIIUTAHUSA
- c(hOPMHPOBAHHOCTH JKOJOTHYECKON KYJIbTYphl, TOHUMaHHE
BIIMAHHUS COIUAJIBHO-DKOHOMHNYCCKUX HpOHeCCOB Ha COCTOAHUC

- BJIAJETh CHUCTEMOI 3HAHWI 00 OCHOBHBIX METOIAX
HAyYHOTO TIO3HAHMSI, HCIOJB3YeMbIX B OHMOJOTHYECKHUX
UCCIIENOBAHUAX  JKUBBIX OOBEKTOB W DKOCHCTEM

12



OKpYKarolllel cpeapl,
pecypcocOepereHuIo,
MPUMEHSTh 3HaHUS 00
W3MCHCHUU KJIMMATa,
MPUHIIMIIBI
OEepEeKITUBOTO
IIPOU3BO/ICTBA,

3P PEeKTHBHO
JIIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

IPUPOJHON M COLMAIBHON Cpelbl, OCO3HAHUE TJI00AIbHOTO
XapakTepa dKOJOTHUECKUX IpoOIeM;

- TUIAHUPOBAHME U OCYIIECTBICHHUE ACHCTBUI B OKpY’KaroIIeh
Cpele Ha OCHOBE 3HAHUA LeJed YCTOWYMBOIO Pa3BUTHUSA
YeJI0BEYECTBA,
aKTUBHOE  HEIPUSTHE
OKpYKalolllei cpee;

- YMEHME IPOrHO3MPOBATh HEOJIArONpPHUSATHBIE 3KOJIOTHYECKHE
MOCNEACTBUS MPEANPUHUMAEMBIX JCUCTBUM, MPEIOTBpaLIaTh
uX;

JCUCTBUM, NPUHOCAILIUX  Bpen

- paCcIupCHUC OIIbITa JACATCIIbHOCTH 9KOJIOTUUYECKOM
HAITPaBJICHHOCTH,
- OBJIAJACHUC HaBbIKaMH yqe6H0-HCCHGHOB&TGHLCKOﬁ,

IIPOEKTHOM Y COLMAJILHOM EATEIIBHOCTH

(ommcanue, H3MEpEHUE,
croco0aMy  BBIABICHUS
W3MEHCHHI B TIPUPOJIE;

- YMETh BBIABJISATH OTJIMYMTEIBHBIC TMPHU3HAKU >KUBBIX
CHCTEM, B TOM 4YHCJC I'pUOOB, PacTEHHM, KHUBOTHBIX U
YeJI0BEKa; MPUCIIOCOOJCHHOCTh BHIOB K Cpeie OOUTaHHUS,
a0MOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB DKOCHCTEM,

HaOI0CHU );
AHTPOTIOTCHHBIX

IIPOBCACHUEC
n  OLCHKHU

B3aMMOCBSI3Ei OpPraHu3MOB B cooOmiecTBax,
AHTPOIIOTEHHBIX M3MEHEHHMH B JKOCHCTEMax CBOCH
MECTHOCTH;

- yMeTh  BBIACHATH  CYIICCTBEHHBIC  IPU3HAKU
OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEILIECTB

(MeTabonu3m), MHGOPMAUM W TPEBPAIICHUS SHEPTHUH,
OpoXXeHHs, aBTOTPO(GHOIO U TeTepOoTPO(HOT0 THUIIOB
NUTaHUsA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHesa, 5SMOpHOreHe3a, IMOCTIMOPHOHAIBHOIO
pa3BUTHSI, Pa3MHOXKEHUS, WHIAMBHUIYAIBHOTO Pa3BUTHS
opranm3Ma (OHTOTCHE3a), B3aWMOJCWUCTBHUS TCHOB,
reTepo3uca;  JEUCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOUITU3UPYIOLIETO, JBIDKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO oToopa; AIJIONIATPUIECKOTO u
CUMIATPUYECKOTO BHUJI000pa30BaHNUS; BIITUSTHUS
JBIKYIIUX CHJI 3BOJIONUU Ha TEeHO(OH[ TOIMYJISINN;
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHWs,
Yepe/OBaHNUS HAIMPABJICHUNA DSBOJIOIHMH, KPYroBOpOTa
BEIIIECTB U MTOTOKA YHEPTUU B DKOCHCTEMAX
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1.3. Kosim4ecTBO 4aCOB, OTBOJAMMOE HA OCBOCHHE MPOrPAMMbI Y4eOHOM 1 CIUIIINHbI

O0nem oOpa3zoBaTenbHON Harpy3ku oOydaromierocs: 144 yaca,
B TOM YHCJIe: B OpPME MPAKTHYECKON TOATOTOBKU 66 4acos,
[TpomexxyTouHas arrectanus B popme sk3aMeHa 12 4acos.
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. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBHOM JACIUILIAHBI
2.1. O0beM TUCHUILINHBI H BBl y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.4.

OcHoOBHOe cojiep:KaHue 110
BT. 4..

TEOpeTUIeCcKoe 00ydeHne 60
MIPaKTUYECKHE 3aHATHS 38
71a00paTOPHBIE 3aHATHS 12
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME 99
(comep:kaHue NPUKJIATHOTO MOTYJIfA)

TEOpPEeTUYECKOe 00yIeHNE 6
MIPaKTUYECKHE 3aHATHS 14
71a00paTOPHBIE 3aHATHS 2
IIpomeskyTouHas arrecTauus (IK3aMeH) 12

Buj yue6Hoii padoThl

O0BeM B yacax

CamocrositesnbHas padora (MHauBuayaabLHbIi NPOEKT)

32
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2.2. TemaTn4yecKuii IJIaH U COlePKAHHUE TUCHUILIHHBI

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKH e 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIeTeHUHH
1 2 3 4

Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKUIMOHAJIbHASI € IMHUIIA )KUBOTO 32
Tema 1.1. OcHoBHOe coJep:xkaHue 2 OK 02
buoJjiorus kak Teopernueckoe o0yueHue: 2
Hayka 1. buonorus kak Hayka. CBsi3b OWMOJIOTMM C JAPYTUMH HayKaMu: OMOXuMuUs, Onodu3uKa, OMOHHKA,

redoreorpadus u ap. Poab u mecto 6uonoruu B GOpMUPOBAHHM COBPEMEHHON HAy4YHOW KapTHHbI

Mupa. 3Ha4eHHue OMONIOrWYecKux 3HaHWi. Mcropus Omonornu. 3Ha4eHUE IUTOJIOTUHU IS Pa3BUTHA

OWoNOTMM ¥ TO3HAaHWA MPHUPOABL. METOIbl UUTOJOTMH: MHUKPOCKONHSA, XpoMmaTorpadus,

aneKTpoope3, METOT MEYEHBIX aTOMOB, AH(QepeHInaIbHOe HeHTPUPYTHPOBAHNE, KYIbTYpa KIETOK
Tema 1.2. Oomasn OcHOBHOe coiep:KaHue 12 OK 02
XapaKTepHCTHKA Teopernueckoe o0yueHune: 12
KH3IHH 1. PaznooOpasue OGuocucreM. Opranuzanus OUOJIOTHYECKUX CUCTEM. Y POBHHM OpraHU3aIlMH OMOCUCTEM:

MOJIEKYJISIPHO-T€HETUUECKUN, OpPraHOMIHO-KJIETOUHBIH, OPraHU3MEHHBIH, MOMYJISALMOHHO-BUAOBOMH,

HKOCHUCTEMHBIN (OmoreoneHoTHuecKuit), 6uochepusiif. Hayku, nsyqaromue 61onornyeckre 0ObeKThl

Ha Pa3HbIX YPOBHAX OpraHU3alluM >kn3HU. OOIIast XapakTepuCTUKA KU3HU, CBOICTBA KUBBIX CHCTEM.

I[Tporneccel, nporcxoasimue B OnocucTeMax
Tema 1.3. OcHoBHOE conepxaHue 6 OK 01
buoaoruyeckn Teoperuueckoe o0yuyenue: 2 OK 02
Ba’KHbIC 2. XUMHYECKHH cocTaB KIeTKH. HeopraHudeckue BemecTBa KJISTKH, UX OHOIOTHYecKast poib. OK 04
XHMHYCCKHE Oprannyeckre BemecTBa KieTKH. buomormdeckue mommumepsl. bemkn. Crtpykrypa u QyHKIHH
COCAHHEHUA 6enkoBoit Mojekyibl. dDepMeHTh, NPUHIMN UX JeHcTBHA. YTiaeBoAbl. buonornueckue (yHKIUH

YTJIEBOIOB.

Jlunuasl. OOmmii 1an  cTpoeHus. ['mapoduibHO-TUApOodOOHBIE cBoiicTBa. Knaccudpukarus

munuaoB. buonornueckue ¢ynkuuu aunuaoB. AT®. Crtpoenue monekynsl AT®. buonorunueckue

byuakun ATO

IIpakTHyecKkue 3aHATHA: 2




[IpakTuueckas padora Nel. «Posb GeKOB, YII€BOIOB U )KUPOB B OPraHU3Me uesioBeKa. ButaMuHbI 1
OMOJIOrMYEeCKH aKTUBHBIE 100aBKH, X 3HAYEHUE B )KU3HU OpraHu3Ma 4ejaoBeka. [ 'uno- u
ABUTAMHUHO3BI UX ITOCIECICTBUA»

[TpencraBiaeHne yCTHBIX COOOLIECHUH ¢ Mpe3eHTanuell, oArOTOBISHHBIX 0 EPEUHI0 UCTOYHUKOB,
PEKOMEHIOBaHHBIX IIPEIOIaBaTEIEM

JlabopaTopHble 3aHATHS:

4. JlaGoparopHas pabota Nel. «Onpenenenue BuramuHa C B IPOTYKTaX MTUTAHUS)
[TonroroBka BapuaHTOB OIMbITA, HAOIIOACHHUE 32 KAYECTBEHHBIMU PEAKIIMAMHU, 3al0IHeHHe padoueit
TaOJIMLIbI, UHTEPIIPETAIMs HaOII01aeMbIX SBIICHUH, (popMynrpoBaHUE BHIBOJOB

5. JlaboparopHnas pabota Ne2. «'uapopmibHO-THAPO(HOOHBIE CBOWCTBA JIMITHIOBY

[TonroroBka BapMaHTOB OIbITA, HAOIIOAEHUE U3MEHEHUS PACTBOPUMOCTH JIMIIN/I0B, 3aI10JIHEHUE
paboueii TabNIUIIBI, HHTEPIIPETALNS HAOIIOIaeMBIX SBICHUN, ()OPMYIIMPOBAHUE BHIBOIOB

Tema 1.4.
CrpyKTypHO-
¢yHKuuoOHaNbHASA
OpraHu3anus
KJIETOK

OcHOBHOe co/iep:KaHue

TeopeTuueckoe odyueHue:

6. Knerounas teopus (T. llIBann, M. llneiinen, P. BupxoB). OcHOBHbIE MOJIOKEHUS COBPEMEHHOMN
KJIETOYHOW Teopuu. TuIbl KIETOK: 3yKapuoTH4ecKas M IpokapuoTruueckas. CpaBHHUTENbHas
XapaKTEepUCTHKA KJIETOK JYKapHOT (pacTUTENbHOW, IKMUBOTHOW, TpuOHOI). Crpoenue
MpOKapuoTUYeCKOH  KJIeTKh. (OCOOEHHOCTH CTpOEHUsT TeTepoTpoHONM ©  aBTOTPOPHOIMA
IPOKAPUOTUYECKUX KJIeTOK. CTpoeHHe Iuia3MaThuyeckoil memOpaHbl. TpaHCHOPT BelIeCTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: MAcCHBHBIM M AKTUBHBIA. OHIOLUUTO3: MHHOLMTO3, (aroiuros.
Ok3ouuto3. OOomouka MM KIeTo4yHas cTeHka. CTpykTypa M (YHKUMU KIETOYHOW CTEHKHU
pacTeHuii, rpuodoB.

7. [utommazma. uTo30b. [{utockener. OnnomemMOpaHHbBIE OpraHOU/Ibl KJIETKU:

supomnasmatudeckass cetb (DIIC), ammapatr ['omapmku, JTU30COMBI, TMEPOKCHCOMBI, BaKyOJIH
pacTUTENbHBIX KIeToK. CTpoeHue u PYHKIIMHA OTHOMEMOPAHHBIX OPTAHOUIOB KIIETKH. KIleTOuHBIN
cok. Typrop.

[ToryaBTOHOMHBIC OPTraHOWIBI KJIETKH: MHTOXOHIPHH, TUIACTHIBL: XJIOPOTUIACTBI, XPOMOILIACTHI,
JICKOTIIACThI, X CTpOeHUE U PYHKIMU. SIepHBIH anmapar KJIeTKU, CTPOSHHE U (DYHKITUH.
HemeMOpaHHbIe OpraHOU/BI KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH 1IeHTp. OpraHousl
JBUKEHHS: PECHUYKH ¥ KTyTHKU. CTpoeHue u PyHKIUN HeMEeMOpaHHBIX OPTaHOUJI0B KIIETKH.

OK 01
OK 02
OK 04

17




JlabopaTopHble 3aHATHS:

8. Jlaboparopnass pabora Ne3. «CtpoeHue KJIETKU (pacTeHHSs, >KMBOTHBIC, T'pUOBI) U KIIETOYHBIC
BKJIIOUEHUS (KpaxMmall, KaApOTUHOMIbI, XJIOPOILIACTBI, XPOMOILIACTHI)»
[TpuoOpereHue onpiTa MPUMEHEHUS] TEXHUKH MUKPOCKOITMPOBAHHUS TIPU BBITIOJTHEHUH JTA0OPAaTOPHBIX
pabotr. IloaroroBka MUKpONpenapaToB, HAOJIIOJCHUE C MOMOIIBID MHUKPOCKOIA, BBISBICHHE
pa3uMii  MEXAYy U3ydaeMbIMH  OOBEKTaMM, HWHTEpHpETals  HaONIONaeMbIX  SBICHUH,
(bopMyHpOBaHUE BHIBOJIOB

9. JlaboparopHas pabora Ned. «[IporumaeMocTs MeMOpaHbl (TIA3MOJIH3, IETIa3MOITU3)»

[TproOperenue omnpiTa IPUMEHEHUS] TEXHUKA MUKPOCKOIIMPOBAHMSI IIPU BBIIIOJIHEHUH J1a00paTOPHBIX
pabot. IloaroToBka MHUKpOIIpEnapaTroB, HAOMIOACHWE C IOMOIIBI0 MHKPOCKONA, BBISBICHUE
pa3uuuii  MEeXAy HM3y4aeMbIMH  OOBEKTaMH, HHTEpIpeTans HaOMIOZaeMBIX  SIBICHHH,
dbopMynupoBaHUe BEIBOJIOB

Tema 1.5. OcHoBHOe coaep:xaHue OK 01
CTpyKTypHO- Teopernueckoe o0yueHnue: OK 02
(yHxuuoHaIbHbIE 10. Ctpoenune XpomocoM. XpOMOCOMHBIA Ha0Op KJIETOK, TOMOJIOTHYHBIE W HErOMOJOTHYHBIE
¢akropsl XPOMOCOMBI, TaIIONIHBIN U AuTUIonaHbIN Habop. Hyknennossie kucnotel. JJTHK u PHK. Ctpoenue
HACJIeACTBEHHOCTH HYKJIEUMHOBBIX KuCIOT. Hykieoruasl. KomimemeHTapHbple a30THCTBIE OCHOBaHMs. [IpaBuiio
Yapradpda. Ctpykrypa IHK — nBoitHas cnupans. MectoHaxoxaeHue U 6uosornyeckue (GpyHKIUH
JHK. THK-3kcnepruza. Buasl PHK. @ynkiun PHK B knetke
IIpakTHyeckne 3aHATHA:
11. IIpaxTtuueckas padota Ne2. «Pemienne 3a1ad Ha onpeaeeHUe MOCIeI0BaTeIbHOCTH HYKIEOTHI0BY
Tema 1.6. OcHoBHoOE coiepxaHue OK 01
IIpoueccsl Teopernueckoe o0yueHnue: OK 02
MATPUYHOI'O 12. Martpuunsiii cunre3 JJHK — permmkanus. [Ipunnunsr pernkanun JIHK. Mexanusm perumkanuu
CHHTe3a JHK. Penapamus JJHK (mopemnsiexaTuBHasi, mocTpemiekaTuBHas). Peaknuy MaTpU4HOTO CHUHTE3a.

[TpyHIMIT KOMIIJIEMEHTAPHOCTHU B peakuusax mMaTtpuyHoro cunresa. JIHK u rensl. ['enernueckuii ko,
ero cpoiicrBa. Tpanckpunuusa — matpuunbli cuHTe3 PHK. Tpancmanus m e€ stanbl. YcnoBus
ouocunte3a 6enka. Ctpoenue T-PHK u xonuposanune amuuokucior. Pons pubocom B GuocunTese
Oenka

IIpakTH4eckne 3aHATHA:
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13. TlIpaxTtuueckas pabota Ne3. «Pemenue 3aau Ha onpezieNieHre MOCIeI0BaTEIbHOCTH AMHUHOKHUCIIOT B
MOJIEKYJIe OeKa»

Pemienue 3a1a4 Ha onpeaesieHue MoCae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OeliKa B CiIydae

MU3MEHEHUS II0CIIeI0BaTeIbHOCTH HyKiIeoTua0B JJHK

Tema 1.7. OcHOBHOe co/iep:KaHue 4
Hexserounbie Teopernueckoe o0yueHue: 2
(hopmbI KM3HH 14. Bupychl — HekneTouHble (OPMBI )KU3HHU U OONUraTHhIe nmapa3uThl. CTPOSHHE MPOCTHIX U CIIOKHBIX
BUPYCOB, peTpoBHpycoB, Oakrepuodaron. Xuznennsiii mukn JIHK-conepxamux Bupycos, PHK-
coJlepKalIux BUPYcoB, Oakrepuodaros. BUY, renatut uenoseka. OK 02
bakrepuu. OOuias xapakrepuctuka. [lonsitue mramMMm. Bupychl u 6aktepun: cXo/1CTBa U pa3InyHusl. OK 04
IIpakTH4eckne 3aHATHA: 2
15. IIpaxTtuueckas pabota Ne4. «BupycHbie u 6akTepuaabHbie 3a00neBanus. OO1ue NpUHIUIBI
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX BelecTB. OcOOEHHOCTH MPUMEHEHHs] aHTHOMOTHUKOBY
[IpencraBieHne yCTHBIX COOOIIEHUN ¢ IPE3EHTALEN, TOArOTOBIEHHBIX 10 IEPEYHIO UCTOYHUKOB,
PEKOMEH/I0BaHHBIX IIPEIO/1aBATEIEM
Tema 1.8. OcHoBHoOe coep:kaHue 4 OK 02
O0MeH BewecTB H Teopernueckoe o0yueHue: 4
NpeBpalieHue 16. Accummisanuss W JUCCUMWISILMA — JIBE€ CTOPOHbI MeTabonu3Mma. Tumbl oOMeHa BeIeCTB: 2
JHEPI'MH B KJIeTKe aBTOTPOGHBIN U reTepoTpoHbII, a3pOOHBIN 1 aHadPOOHBINH. DHEepreTUyeckoe obecreueHne KIEeTKU:
npespaiienne AT® B oOMeHHbIX mporeccax. dDepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
MeTaboan3Ma
17. IlepBuuHBIi CHHTE3 OpraHMYECKUX BellecTB B Kierke. [lmactuueckuit obmeH. DOTOCHHTES. 2
XemocuHTe3.  AHa’poOHBIH HHEpreTHUecKuii oOMeH. AHa’poOHble OpraHusMmbl. bpoxkeHue,
aBTOTPOGHBIH U TeTepoTPO(HBIH THUN NUTaHUA. AHA’pOOHBIE MHMKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJOTMH. ODTambl 3HEpreTudeckoro obmeHa. ['nukomus. buonoruyeckoe okuciIeHHE, WU
KJIETOYHOE JbIXaHHE
Tema 1.9. OcHoBHOe coJiep:kaHue 2 OK 02
Ku3HeHHbIN HMKJI TeopeTnueckoe odyueHnue: 2 OK 04

KJeTKu. MuTo3.
Meiio3

18. Kuerounslii 1wk, ero mepuoAbl U perymsanus. llepwogasl wHTepda3bl WX OCOOSHHOCTH.
JuddepeHumanus KISTKH U apecT KIETOUYHOro Hukia. Jlenenne kineTku — Muto3. CTaauu MUTO3a U
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npoucxopsmue npoueccol. Kapuoknnes u mutokuHes. buonorundeckoe 3naueHue Mutosa. Menos —
peaykimoHnHoe aeneHue kietku. Craauu meio3a. Melo3 — OCHOBa IOJIOBOTO Pa3MHOMKEHHS.
[ToBenenne xpomocom B mMeiio3e. Kpoccunrosep. buonorudeckuit cMpicn Meiio3a. D¢ dexTs Meiiosa.
Melio3 B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

19. KontpoubHas padora Nel. MonekynspHblil ypOBEHb OPTaHU3AIMH KUBOTO 1
Pa3nen 2. Ctpoenue u GpyHKIMH OPraHu3Ma 39
Tema 2.1. Conep:kanue 4
Crpoenne IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJIeP/KAHME TEOPETHYECKOro 00y4eHus! 2
Oprasusma 20. Opnoxiietoynble opranu3mbl. KosoHHManbHBIE OpraHu3Mbl. MHOTOKJIETOYHBIE PACTUTENbHBIC 1
OpraHu3Mbl. B3auMOCBs3b 4acTel MHOTOKJIETOYHOro opranu3ma. @yHkuus. OpraHel U CHCTEMBI OK 02
opraHoB. Amnmapatel opraHoB. ['oMeocra3 opraHusmMa MW €ro IHOJJAEpXKaHHE B Ipolecce OK 04
KU3HEIEATEIBHOCTH
21. dyHKOMOHAIBHAS cHCTeMa OpraHoB. TkaHW pacTeHuwid. TkaHM XUBOTHBIX M uesnoBeka. OpraHbl 1
pactenuii. Opraibl U CHUCTEMBI OPraHOB XMBOTHBIX U 4YEJIOBEKa» 3HAYCHHE ONOpPHI, JABUKECHUS,
NUTaHMs, JbIXaHWs, TPAHCIOPTAa BEIIECTB, BBIACIEHUSA, 3alIUTHl. 3HAUYEHUE MPOSIBICHUA
Pa3IpaKUMOCTH U PETYJISALUN
OcHoBHOE coaepKaHHe IPAKTHYECKOr0 3aHATHA: 2
22. llpaktuueckass paborta NeS. «Teopust KiIOHalIbHO-CENEKTHUBHOrO mmmyHutera II. Opamxa, W.U.
MeunukoBa. MHpexnuonHble 3aboneBaHus M snuaeMus. Baxhelmue snuIeMHUM B HCTOPUHU
yesoBevyecTBa. BakiuHanus kak npopuiakTiKa HTHPEKINOHHBIX 3a00JI€BaHUI»
[IpencraBineHne yCTHBIX COOOIIEHUH C TpEe3eHTAIMell, MOATOTOBJIEHHBIX MO MEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX IPETOIaBATEIEM
Tema 2.2. Copep:kanue 2
Dopmbl IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHNE TEOPETHYECKOI0 00y4eHust 2
Pa3sMHOKeHHUs 23. ®opMbl pa3MHOXXEHHUs OpraHum3MoB. becrnonoe u monoBoe pa3MHOXkeHHe. Buasl Oecrosnoro OK 02
OPraHu3MoB pPa3MHOXKEHHUS: TPOCTOE JeJIeHHWEe Ha/ABOE, NOYKOBAaHUE, PA3MHOXKEHHE CIOpaMH, BEreTaTUBHOE
pasMHOXKeHue, parMeHTaIus, kKioHupoBanue. [lo1oBoe pazMHOKEHNE.
(M3ydaeTcst yriayOJeHHO Ha MpUMepe pacTeHuid. Pa3MHOXKeHNE )KUBOTHBIX M YeJIOBEKa - 0030PHO).
Tema 2.3. OcHoBHOE coaepKaHue 2 OK 02
OnTorenes Teopernueckoe odyueHue: 2 OK 04
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JKUBOTHBIX U
YeJ10BCKa

24. T'ameroreHe3 y kuBOTHBIX. Cnepmatorene3 u ooreHe3. CTpoeHHE TOJOBBIX  KIETOK.
OmonoTBOpeHne M 3MOPHUOHATIBHOE pa3BUTHE KHMBOTHBIX. [lapreHorenes. DmOpuoreHe3 (Ha
npuMepe JaHieTHruka). Cragun sMOpHoreHesa.

25. Poct u pa3Butue xuBOTHBIX. [locTamOpuoHanbHblii nepuoa. I[IpsMoe u HempsMoe pa3BUTHE.
PazBute ¢ Meramopdo3oM y Oecrno3BOHOYHBIX U IO3BOHOYHBIX JKMBOTHBIX. Cragum
MOCTAMOPHUOHAIILHOTO Pa3BUTUS Y JKUBOTHBIX M 4YelloBeka. [leprojpl OHTOreHesa ueroBeKa.
buonoruueckoe crapenue u cMepThb. ['epoHTONOTHS.

Tema 2.4. OnTorenes
pacreHui

OcHoBHOe conep:kaHue

TeopeaneCRoe oﬁyqe}me:

26. I'amerodut u cnopodutr. PasmHOxkeHHe U pa3BuUTHE BoAopocieil. Pa3zMHOXeHHEe M pa3BUTHE SE 8421
CIOpPOBBIX pacTeHui. PasMHOXKEeHHE U pa3BUTHE ceMeHHBIX pacTeHuid. Poct. Ilepuonbsl oHTOreHe3a
pacTeHuil.
Tema 2.5. OcHoBHble | OCHOBHOE CO/IepPKAHNE
MOHSITHSI TEHETUKH TeopeTnueckoe o0yueHue:
27. T'eHerrka Kak Hayka O HACIEACTBCHHOCTH M M3MCHUYMBOCTH OpPraHu3MoB. OCHOBHBIC T€HETHYCCKHE OK 02
NOHITHS W CUMBOJBL. ['eH. ['eHorun. deHoTHi. AJUienbHBIE TeHBI. AJIbTCpHATHBHBIC MPU3HAKH.
JIOMUHaHTHBINM U pellecCUBHBINA Mpu3Haku. ['omo3urora u rereposurora. Yucras nauaus. ['mOpuabl.
OcCHOBHBIE METOIbI TEHETUKH: THOPUIOTOTHIECKHM, IUTOIOTUIECKIE, MOJICKYIISIPHO-TEeHETUYECKHE.
Tema 2.6. OcHoBHOe coaep:kaHue
3aKoHOMEPHOCTH Teoperuueckoe od0yueHnue:
HaCJ/Ie10BAHUA 28. 3akoHOMepHOCTHM OOpa3zoBaHus rameT. 3akoHbl [. Mennens: MOHOTHOpUAHOE CKpEIIMBaHMUE.
[TpaBmiio MTOMHUHHPOBAHUS. 3aKOH €IWHOOOpPA3Ms IEPBOTO TOKOJCHHS. 3aKOH pPacIICIUICHUS
npu3HakoB. L{uTonornyeckue OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ MImoTe3a YuCTOTHI ramer. OK 02
AHanm3upytolee ckpeniuBanue. JuruOpunHoe ckpernyBaHie. 3aKOH HE3aBHCUMOTO HACJIEI0OBaHUS OK 04
npu3HakoB. [lonurubpuaHOE HACIEIOBAHKE U €r0 3aKOHOMEPHOCTH.
IIpodeccnoHaATbHO-OPUEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOTO 3aHATHS .
29. Tlpaktudeckas pabota Ne6. «PerreHue 3a1a4 Ha onpeesieHIe BEPOSTHOCTH BOSHUKHOBECHUS
HACJICJICTBEHHBIX TIPU3HAKOB ITPU MOHO-, JH-, TIOJUTHOPHUTHOM U aHATH3UPYIOIIEM CKPEIIIHBAHUH Y
pPacTeHHI, COCTABJICHNE TEHOTUITNIECKUX CXEM CKpPEIIMBAHUS PaCTCHHI
Tema 2.7. OcHoBHoOe coepxxaHue OK 01
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B3aumoneiictBue
reHOB

Teopernueckoe o0yueHune:

30. T'enotunm Kak TIeNOCTHAs cuUcTeMa. MHOXKECTBEHHOE jeiicTBue TeHOB. [lmeiorpomus.
MHOXeCTBEHHBI  ajuieiu3M.  B3auMognelcTBue — ajuienbHbIX — IeHOB.  KoaomuHHpOBaHUE.
B3aumoneiictBue HeaienbHbIX reHOB. KomieMenTapHocTs. Onuctas. [lomumepust

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEP:KAHHE MPAKTHYECKOT0 3aHATHSI:

31. IlIpaktuyeckas pabora Ne7. «Pemenue 3a1a4y Ha onpeielieHle BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MMPU3HAKOB MIPH PA3JIMYHBIX TUIIAX B3aHMMOJICUCTBHS T€HOB, COCTABICHUE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS PACTCHHII

OK 02

Tema 2.8.
CuerieHHoOe
HacJIeIOBaHHE
NMPHU3HAKOB

OcHoBHOe conep:kaHue

TeopeTuueckoe odyueHue:

32. 3akonsl T. MopraHa. CI_IeHJ'IeHHOG HACJICAOBAHUC I'CHOB, HAPYHICHUC CICIIJICHHA. XpOMOCOMHaH
TCOPHUA HaCJICACTBCHHOCTHU. I'eneTnueckoe KapTUPOBAHUC XPpOMOCOM. Hcnonb3oBaHue
KPOCCHUHTOBEpA AJid COCTABJIICHUA '’CHETUUCCKUX KAapT XPOMOCOM.

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHUE MPAKTHYECKOT0 3aHATHSA:

33. Ilpaktuueckas pabora Ne8. «Pemenune 3a1a4 Ha ONpeieIeHue BEPOATHOCTH BOSHUKHOBEHHS
HACJIC/ICTBEHHBIX MMPU3HAKOB IIPU CLEIJICHHOM HACIIC/IOBaHUU Y PACTECHHMH, COCTABICHHE
TEHOTHITMYECKUX CXEM CKPELIMBAHUS PACTCHHI

OK 01
OK 02

Tema 2.9. I'eneTnka
moJia

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

34. XpoMOCOMHBIN MEXaHU3M OMNpECNEHHs MoJIa. AYTOCOMBI M IOJIOBBIE XPOMOCOMEI. ['OMOTaMeTHBIH
Y TeTeporaMeTHbIN oi. ['eHeTndeckas CTpyKTypa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB,
CLIEIIJIEHHBIX C ITOJIOM.

IIpakTHyeckne 3aHATHA:

35. HpaKTI/IquKaﬂ pa60Ta Ne9. «Pemienne 3alaq Ha ONIpPCACICHNEC BEPOATHOCTH BO3ZHUKHOBCHUA
HACJICACTBCHHBIX MIPHU3HAKOB, CUCIIJICHHBIX C ITOJOM, COCTABJICHUC TCHOTUITNYCCKUX CXEM
CKpCIIUBaHUA»

OK 01
OK 02

Tema 2.10. I'eneTuxka
YyeJ0oBeKa

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHune:

36. KapI/IOTI/IH yeJioBeKka. MeTobl HU3YyUCHUS TCHCTHUKHU UYCIIOBCKA: FCHCaHOTHqCCKHﬁ, 6J'IH3HCLIOBLII>1,
LII/ITOTCHCTI/I‘-IGCKI/Iﬁ, 6HOXHMH“ICCKHI>1, HOHYJI}II_II/IOHHO-CTaTI/ICTI/I‘{eCKI/Iﬁ. HacnencrBeHHrlie

OK 01
OK 02
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3a0oJeBaHMs YenoBeKa. |'eHHbIe U XPOMOCOMHBIE OOJIE3HM uelloBeKa. bosie3Hu ¢ HacieICTBEHHON
IIPEPACIIONOKEHHOCTRIO0. 3HAUEHUE MEAMIMHCKOW T'€HETUKH B NPEJOTBPALICHUM U JICYEHUU
TeHETUYECKUX 3a00JIeBaHMI YETIOBEKA.

IIpakTnyeckne 3aHATHSA:

37. Ilpaktnueckas padora NelQ. «Pemenue 3aqa4 Ha onpeesieHHe BEPOSATHOCTH BOZHUKHOBEHUS
HACJIC/ICTBEHHBIX MTPU3HAKOB, HCITOJIB3YsI METOJIbI TCHETUKHU YEI0OBEKa, COCTABIICHHE
TEHOTUITUYECKUX CXEM CKPEIBAHUS
[IpencraBiaeHne yCTHBIX COOOIICHHI ¢ Tpe3eHTalnell 0 HACIEeICTBEHHBIX 3a00JIeBaHUIX YETIOBEKA .

Tema 2.11. OcHoBHOe conep:kaHue
3aKkoHOMepHOCTH Teopernueckoe odyueHnue:
U3MEHYMBOCTH 38. BsaumopeiicTBue reHOTHIIA U cpeabl npu ¢GopmupoBanuu (enoTtuna. M3MEHUNBOCTh MPHU3HAKOB.
KauecTBeHHBIE M KOJWYECTBEHHbIE IpU3HAKA. BuUIbl W3MEHUYMBOCTH: HACIEACTBEHHAs U
HEHACJIECTBEHHASI.
3aK0oH TOMOJIOTHYECKUX Ps/IOB B HacneAcTBeHHOM n3meHunBoctu (H.U. BaBunos). OK 01
Monudukarmontas, uin (EHOTHITMYECKAss HW3MEHYMBOCTh. Poyib cpeiapl B MOAU(DHKAITMOHHOM OK 02
u3MeHYnBOCTH. Hopma peakinuu mnpuszHaka. BapuanoHHBI psig W BapuallMOHHAs KpPHUBas. OK 04
XapakTepucTuka MOIH(PUKAITMOHHON H3MEHUYNBOCTH
HacnencTBeHHas, Ui TeHOTHIIMYECKAsi N3MEHUYUBOCTh. KOMOMHATUBHASI H3MEHUYUBOCTb.
MyrtanonHas U3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. [IprunHbI
BO3HUKHOBEHHUS MyTallU.
I[IpakTuyeckune 3aHATHSA:
39. Ilpaktuyeckas pabora Nell. «PemnreHne 3amaq Ha onpeiesieHUE THITA MyTAIUA TIPH IepeIade
HACJIEICTBEHHBIX MPU3HAKOB, COCTABJIEHNE T€HOTUITUYECKUX CXEM CKPELIUBAHUS»
Tema 2.12. OcHoBHOe coaep:kaHue OK 01
Cenexuus Teopernyeckoe odyueHue: OK 02
OpPraHu3MoB 40. Cenekuust Kak Hayka. MeTObI CeNEKIIMOHHOM paboThl. ['eTepo3uc u ero npuuuHbl. MCKyCcCTBEHHBIN

0TOOP: MacCOBBIA U UHIMBUAYATBHBIA. DTarbl KOMOWHAIIMOHHOM cenekiuu. Copt, mopoja, ImTaMM
AJNTOPUTMEI pellieHre 3a/1a4y Ha ONPEIEICHIE BO3MOYKHOTO BO3SHUKHOBEHHS HACJIC/ICTBEHHBIX TIPU3HAKOB
10 CEJIEKIMHU, COCTABICHUE TeHOTUITUYECKUX CXEM CKpPEIIUBaHUS.

IIpakTH4eckne 3aHATHA:
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41. Tlpaktuueckas pabora Nel2. «Pemenue 3aqau Ha onpeaeseHle BO3SMOKHOTO BOSHUKHOBEHHS

HACJIC/ICTBEHHBIX MTPU3HAKOB IO CENIEKIIUH, COCTABICHUE T€HOTUITMYECKUX CXEM CKPEIIUBAHUS» 2
42. Tlpaktuueckas padora Nel3. «/3ydeHre METOIOB CENCKIIUHA PACTEHU 2
43. KonTpoJbHas padora Ne2. CtpoeHue u GyHKIUU OpraHu3Ma 1
Pa3nen 3. Teopusi 3Bo/1100MH 17
Tema 3.1. UcTopus OcHoBHOe coaep:xaHue 2 OK 02
3BOJIIOIIUOHHOT0 TeopeTudeckoe o0yueHue: 2 OK 04
y4eHust 44. TlepBble 5BONIOLMOHHBIE KOHIeENUuU. ['panyamucrudeckas s3BomonuoHHas KoHuenmus K.b.
Jlamapka. JIBwxymue cuisl 3Boironun. Kpeannonnsm u tpanchopmmsm. Cucremaruka K. Jlunnes n
e€ 3HaueHHe 111 POPMHUPOBAHUS HJIEH SBOIIOLUU
[IpenmocklIKd  BO3HUKHOBEHHS JapBUHHM3MA. OBOJIONMS BHIOB B mpupone. bopnba 3a
cymecrBoBanue. EctecTBenHbIii 0TOOp. [lMBepreHnus npu3sHakoB U BHaooOpasoBanue. OCHOBHBIC
HOJIOKEHHU CUHTeTH4ecko Teopuu »sBomoruu (CTD). Ponp  3BONIOLIMOHHOM Teopuu B
(opMHpPOBAHNU HAYUYHOU KapTUHBI MUDA.
Tema 3.2. OcHOBHOe coiep:KaHue 2
Muxkpo3Bosrouus Teoperuueckoe o0yueHnue: 2
45. MUKpO3BOJIONHUS M MaKpO3BOJIOLHUS KaK ATarbl 3BOJIIOLMOHHOIO Mpolecca. [ eHeTHueckne 0OCHOBBI OK 02
3BOJIIOLIMK. MyTanuu U KOMOMHAIMU KaK 3JE€MEHTapHbIA 3BOJIIOLMOHHBIA MaTepuain. [lomynsuus
KaK 3JIEMEHTapHasl €AMHUIA SBOJIFOLIUH.
JBmkynme cuiibl ((hakTopbl) HBOIIOLUH. MyTallMOHHBIN Mpoliecc 1 KOMOMHATUBHAS U3MEHYHBOCTD.
Murpauus. M3onsuus nonyssiumid:  reorpadudeckas  (IpOCTPAHCTBEHHAs), OuoJorMyeckas
(penpoyKTHBHAs).
EctectBeHHbIil 0TOOp — Hampasistomuil ¢axkrop sBosonuu. boppba 3a cyliecTBoBaHHME Kak
MEXaHU3M JCUCTBUS E€CTECTBEHHOTO OTOOpa B MOMYIANUAX. Bum m ero xpurepun (TPU3HAKK).
Bunoo6pa3oBanue kak pe3ynbTaT MUKPOIBOIIOIUN
IpakTHYecKue 3aHATHS: 4
46. Ilpaktuueckas pabora Nel4. «BeisgBieHHe U3MEHUYUBOCTH y 0CO0€H OJHOTO BUIa». 2
47. Tlpaktuueckas pabora Nel5. «CpaBHeHuUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO» 2
Tema 3.3. OcHoBHoOE coiepraHue 2 OK 02
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MaxkposBosrouust

Teopernueckoe o0yueHune:

48. MakposBomonusa. @opMbl 1 OCHOBHBIE HampaBieHusi makpossomonuu (A.H. Cesepros). Ilytu
JOCTHIKEHHUST OMOJIOTHYECKOro Tporpecca: apomopdos, wuamoamanrtanus, oOmas IercHeparus.
Metoapl UW3Y4YeHHST MaKpOABOJIOIMHU. 3akoH 3apojsimeBoro cxoxactBa (3akon K. boapa).
buorenernyeckuii 3akoH (3. ['ekkens, ®. Mroiep). O0mue 3aKOHOMEPHOCTH (ITPaBUJIa) YBOJIOITUN

Tema 3.4. OcHOBHOe coiep:KaHue
Bo3nukHoBeHHE U Teopernueckoe o0yueHue: SE 8421
pa3sBuTHE JKU3HH HA | 49, ['mmore3pl M TEOPHUH BO3HUKHOBEHMS KHM3HM Ha 3emiie: KpEealnOHHM3M, CaMOIPOU3BOJILHOE
3emue (clOHTaHHOE)  3apo’KJEeHUEe, CTallMOHApHOE COCTOSHHME, IMaHcrnepMus, Ouomno33. Hauamno
opranuueckoil spoitonuu. [losBneHHEe MNEepBBIX KIETOK. ODBOMIONUS MeTaboin3Ma. DBOJIONUS
nepBbIX KieTok. [Ipokapuorsl U 3ykapuoThl. IIpoucxoxaeHre MHOTOKIETOYHBIX OpPraHHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX I[apPCTB SYKApUOT.
OcHOBHBIE YePTHI IBOJIOLUU PACTUTEIHHOTO MUpa. OCHOBHBIE YEPTHI IBOJIOLINU KUBOTHOTO MHUpa
IIpakTHyecKue 3aHATHA:
50. IIpaktuueckast pabora Nel6. «YcrHOoe coobmenne «OCHOBHBIC ATAlbl BOSHUKHOBEHUS M Pa3BUTHS
YKUBOTHOTO ¥ PACTUTEIILHOTO MUPa»
Jlenta BpemeHu «OCHOBHBIE Tallbl BOSBHUKHOBEHHUS U PA3BUTHUS )KMBOTHOTO U PACTUTEIHLHOTO MHUPaY
(MOArOTOBIIEHHBIX MO NEPEYHIO HCTOYHUKOB, PEKOMEH/IOBAHHBIX MPETIO1aBATENIEM )
Tema 3.5. OcHoBHoOe coepxxaHue
IIpoucxoxaenue TeopeTrnueckoe odyueHue:
yeJioBeKa — 51. AmnTpomnosiorus — Hayka o yenoBeke. CucreMaTHuecKoe MoJIokeHre yenoBeka. CX0/ICTBO YEI0BeKa C
aHTponoreHe3s KUBOTHBIMU. OTJIMYHS 9ETOBEKAa OT >KMBOTHBIX. [IPSAMOXO0X/IEHHE W KOMIUIEKC CBS3aHHBIX C HUM
NpU3HAKOB. Pa3BuTHEe TOJOBHOTO MO3ra M BTOpOHl curHaibHOW cucTeMbl. COOTHOILIEHHE
OMOJIOTHYECKUX M COLUAIBHBIX (JaKTOPOB B aHTPOIIOTEHE3E OK 02
OCHOBHBIE CTa/IUU AHTPOIIOTeHe3a. J[pHONUTEKH — MPEIKU YeJIOBEKA U UeIOBEKOOOpa3HbIX 00€3bsH. OK 04

[IporoanTpon — npeAlIECTBEHHUK YeI0BEKA. APXaHTpON — JApeBHENMN yenoBek. [laneoantpon —
JIpeBHUM uesoBek. HeoaHTpoI — 4enoBeK COBPEMEHHOIO TUIA. DBOJIIOLUS COBPEMEHHOTI'O UEIOBEKA.
Yenoseueckne packl. OcHOBHBIE OONBINME pachl: €BporeouHas (eBpa3uiickasl), Herpo-
aBcTpajionsiHasl (PKBaTopuaibHas), MOHTOJIOMAHAs (a3MarcKo-amMepukaHckas). Bpems u Mecto
BO3HHKHOBEHHS YeJIOBEUYECKHUX pac. ENMHCTBO uenoBeueckux pac
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IIpakTHYeckHe 3aHATHA:

52. Ilpaktuueckass pabora Nel7. «Bpems © TmyTH pacceleHuss 4YeJIOBEKa IO IUIAHETe.
[TprcnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSM cpelbl. BiusHue reorpaduueckoil cpeasl Ha
MOpPGOJIOT IO U (PU3HNOJIOTHIO YEIOBEKa»

YcerHOE cooOmeHne «3ammTa JeHT BPEMEHH M MEHTAIbHBIX KapT» (MOATOTOBJICHHBIX MO HEPEYHIO
VICTOYHUKOB, PEKOMEH/IOBAHHBIX IIPEIIOIaBaATEIIEM)

53. KontpoabsHasi padora Ne3. Teoperndeckre aclieKThI BOJIIOLNH KU3HU Ha 3emJie 1
Pa3nea 4. dxonorus 19
Tema 4.1. OcHoBHoOe€ coepxxaHue 2 OK 01
IKOJIOTHYECKHE Teopernueckoe o0yueHue: 2 OK 07
(axTOpbI M cpeabl 51. Cpenpl obuTaHus OPraHU3MOB: BOJHAS, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,, BHYTPUOPTraHU3MEHHASI.
KU3HU OU3NKO-XUMUYECKHE OCOOCHHOCTH cpen obutanusi opranu3moB. [IpucrnocoOneHus opraHu3MoB K
KHU3HU B pasHbIX cpexax. lloHsTue skomormueckoro Qaxropa. Knaccupukamums 3KOIOTHYECKUX
daxropos. [IpaBuno muanmyma 1O. JInbuxa. 3akon TonepantHoctr B. endopma
Tema 4.2. OcHoBHoOE coepxaHue 4
Honynsuus, Teopernueckoe o0yuenue: 2
coo0mecTBa, 52. Dxoyoruyeckas XapaKTepUCTHKA BHUJA U MOMYIALMU. DKOJIOTHYECKass HUIIA BHJA. DKOJIOTUYECKHUE
IKOCHCTEMBbI xapaktepucTuku nonynsuuud. CooOmiectBa U 3KocucTeMbl. buonenos u ero crpykrypa (B.H.
CykaueB). CBsi3u MexIy opraHuzMaMu B OuoneHo3e. CTpYKTypHbIE KOMIIOHEHTBHI 3KOCHUCTEMBI:
IPOJYLEHThl, KOHCYMEHThI, peayleHTbl. KpyroBopoT BemIeCTB M MOTOK SHEPTrUU B IKOCUCTEME. OK 01
Tpoduyeckue ypoBHHU. OK 02
AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ArposkocucTeMbl. OTIUYMSI arpo3KOCUCTEM OT OHOTreOl€HO30B. OK 07
Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI YPOO3KOCUCTEM
IIpakTH4eckue 3aHATHA: 2
53. Ilpaktuyeckas pabora Nel8. «Tpoduueckue nenu u cetu. OCHOBHBIE TMOKA3aTeNIH 3KOCHUCTEMBI.
buomacca u mpoaykuus. DKOJIOTMYECKHME MUPAMUIBl 4ucesl, Ouomacchl U 3Hepruu. I[IpaBuio
UPAMUJIBI SHEPTHH»
Pemennie mpakTHKO-OPUEHTHUPOBAHHBIX DPACUETHBIX 3aJaHUM MO MEpPeHOoCy BellecTBa M JHEPrUH B
9KOCUCTEMAX C COCTaBJICHHE TPO(PUUECKUX Lienel ¥ MUupaMua OMOMacChl U YHEPTUU
Tema 4.3. buocdepa | OcHOBHOe coep:KaHHNe 4 OK 01
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- ri100aJbHast Teopernueckoe o0yueHune: OK 02
JKOJIOTHYecKast 54. buoctepa — xuBas oOomouka 3emuu. Pa3ButHe mnpencrasieHuid o O6uocdepe B Tpymax B.J. OK 07
cucremMa Bepnaackoro. O6mactu 6uocdeps u e€ cocras. JKupoe BemecTBo Ouocdeps! u ero GyHKIUN
3aKOHOMEPHOCTH  CcyllecTBOBaHUs Ouocdeppl. OcobOeHHOCTH OMocdepbl Kak TII00aTbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. PutmuuHocTh siBIEHUH B Ouochepe.
KpyroBopotsl BewiecTB U OMOreOXMMHUYECKHE LMKIBL [700anpHbIe 3KOJOrMYECKHe IMpOoOJIeMbl
COBPEMEHHOCTH M ITyTH UX PELICHUs
IIpakTHyecKkue 3aHATHA:
55. Ilpaktuueckass pabora Nel9. «PemeHne mNpakTHKO-OPUEHTUPOBAHHBIX pACUETHBIX 3a/ady Ha
oTpeieNieHne TUTOIIAN HACAXKACHUH Il CHUKEHHUSI KOHIICHTPAIUU YTIIEKUCIIOTo Ta3a B aTMocdepe
CBOET0 PErMoHa MPOXKUBAHUS»
Tema 4.4. OcHOBHOe coiep:KaHue
Biausinue Teopernueckoe o0yueHue: OK 01
AHTPONOTe€HHBIX 56. AHTpomnoreHHbIe BO3ACHCTBHUS Ha Onocdepy. 3arps3HeHHUs] Kak BUJ aHTPOIIOTEHHOTO BO3CHCTBUS OK 02
(¢akTopos Ha (xumuueckoe, (uzmuyeckoe, OHONIOrMYECKOE, OTXOIbl  TMPOWU3BOACTBA W TOTPEOJICHHUS). OK 04
onochepy AHTpOTIOTeHHBIE BO3JIEHCTBUA Ha atMmocdepy. BosameiicTBust Ha ruapocdepy (3arps3HEHHS U HUX OK 07
UCTOYHUKHU, UCTOILEHHUs BOA). Bo3szmelicTBus Ha nautocdepy (merpasanus NOYBBI, BO3IEHCTBHE Ha
TOpHbIE TNOpOJa, HelIpa). AHTPONOTEeHHbIE BO3JCHCTBUS Ha OuWOTHYeckHe coolliecTBa (eca U
pacTuTenbHbIe COOOIIECTBA, KUBOTHBINA MHP)
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COlePKAHME PAKTHYECKOT0 3aHATHUS:
57. Tlpaktuueckas pabora Ne20. «PacueTHoe 3amaHue TO pacyeTy CTPYKTYPHI 3aIllacoB JIPCBECHHBI»
Pemenue mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI MO COXPAHEHUIO MPUPOAHBIX PECYpPCOB
CBOET0 PEerMoHa MpOXHUBaHHUS.
Tema 4.5. Bausinue OcHoBHoOE coepraHue OK 02
COLUAILHO- TeopeTrnueckoe odyueHue: OK 04
IKOJOTHYECKHUX 58. 3mopoBbe u ero cocrapmustomue. DakTOppl, MOJOKUTEIBHO W OTPHUIATEIBHO BIUSIOIIUE Ha OK 07

(¢axTopos Ha
310POBbE YeJ0BEeKa

OpTraHu3M YCJIOBCKA. BpeIIHLIC MPUBBIYKHA: MMOCJICACTBUA U HpO(bI/IJ'IaKTI/IKa. Hpo6neMa TCXHOI'CHHBIX
BO3JCHCTBUN Ha 3A0POBBE UYCJIOBCKA (BJICKTPOMEIFHI/ITHBIC 110J141, ObITOBAs XHUMUs, M30BITOYHBIC
IyMbl, paauanus H T.H.). AI[aHTaL[I/ISI OopraHu3Ma 4YCJIOBCKAa K (I)aKTOpaM Oprmaromeﬁ CpCAbL.
3aH_[I/ITHLIC MCXAaHU3MBbI OpraHn3Ma 4€JIOBCKaA. 3,[[0pOBBC n pa6OTOCHOCO6HOCTB.
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59. Ipunnumsr (opmupoBanus 3H0poBhecOeperatomero moBeAcHus. Dusndeckas aKkTUBHOCTh H 1
3nopoBbe. ['pymmbl 310poBbsi. OCHOBBI 3aKaduBaHWA. BHOXMMHYECKHE AacleKThl PaIllOHAIBLHOTO
nutanus. [IpaBuia 6€301MacHOr0 NCIOIB30BAHUS OBITOBBIX MPHUOOPOB U TEXHUYECKUX YCTPOHCTB
IpakTHYeckue 3aHATHSA: 2
60. IIpakTudeckas pabora Ne2l. «OnpeneneHue CyTOYHOTO palliOHa MTATAHUS) 1
60. IIpakTuyeckas padora No22. «Co3nanue MHAMBUAYATLHON MaMATKH 110 OPTaHU3alliN PalliOHAITBHON 1
(U3HYECKON aKTHBHOCTHY
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe JJA00PATOPHOI0 3aHATHS 2
61. JlaGopatopHas paborta NeS5. «BnusHue abuormueckux (PakTOpOB Ha yeOBEKa (HU3KHUE M BBICOKHE
TEMIIEPATYPHI)»
W3ydyeHre MexXaHU3MOB aJaNTallid OpraHu3Ma 4YelloBeKa K HU3KHUM M BBICOKHMM TemImepaTypam u
00BSICHEHHE TOJIYYCHHBIX PE3ylbTaTOB M (OPMYIMPOBAHUE BBHIBOAOB (MMMCHbMEHHO) C HCIIOIb30BAHHEM
HAYYHBIX TIOHATUH, TEOPUIl U 3aKOHOB
62. KonTpoabnas padora Ne4. TeopeTrnueckue aclieKThl SKOJIOTHA 1
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOTYJIA)
Pasngea 5. Buosiorus B :Ku3HU 8
Tema 5.1. Conep:xkanue 4 OK 01
Bbuorexnosnorum B Teopernueckoe o0yuenue: 2 OK 02
JKU3HHU KaXKI0I0 63. buotexHomorus Kak Hayka W Opou3BOACTBO. OCHOBHBIC HANpaBICHHS COBPEMEHHOI 2 OK 04
ounorexHosoru. Meroasl OmorexHoaornu. OOBEKTEI OMOTEXHOJIOTUNA. DTUKA OMOTEXHOJIOTHUYECKIX
¥ TEHETHYECKUX IKCIepUMeHTOB. [IpaBuia moucka u aHanm3a OMOAKOJIOTHUECKOW WH(POpMAINU U3
pasMYHBIX HMCTOYHUKOB (Hay4yHas M y4yeOHO-Hay4yHas JMTepaTypa, CpeJCcTBa MAacCOBOM
uHpopManuu, cetb IHTepHET U qpyrue)
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COleP:KAHME MPAKTHYECKOT0 3aHATHUS: 2
64. Tlpaktudeckas padora Ne23. Kelicel Ha aHanmu3 WHGOpPMAIMKA O HAYYHBIX JIOCTIDKEHHSIX B 00JacTh
TEeHETUYECKUX TEXHOJIOTHH, KIIETOYHON WHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHA.
3amuTa Keica: npeacTaBlieHue pe3ylbTaToB PELIEHUS KeHCOB (BBICTYIUIEHHE C TIPEe3eHTalue)
Tema 5.2. Conep:xanue 4 OK 01
Bbuorexnosorun u IIpakTHyecKkue 3aHATHA: 4 OK 02
KHBOTHBIE 51. Ilpaktuueckas padora Ne24. «Pa3BuTHe OMOTEXHOIOTUN C UCIOIB30BAHUEM PACTEHUHN, IPUMEHEHUE 2 OK 04
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IPOAYKTOB OMOTEXHOJIOTMU B JKM3HM 4YeNOBEKa, MOUCK W aHaIW3 HMH(OpMAIMM M3 Pa3InYHbIX
UCTOYHUKOB (HayyHas W y4eOHO-HAy4Hasl JHTEpaTypa, CPeICTBa MAacCOBOW HH(OpPMAIUH, CETh
WuTepHeT U 1pyrue)»

Ketficpl Ha ananm3 nHGOPMALIMU O PA3BUTUU OMOTEXHOJIOTUH C UCTIOIB30BAHUEM PACTEHUH (IO TPYIIIaM)»

52. Tlpaktuueckas padora Ne25. «3ammura keicay 2
[IpencraBienue pe3yabTaTOB PEIICHUS KEMCOB (BBICTYILICHUE C ITPE3EHTAIINEH )
OcHoBHoOe cogepkaHue
Pa3nes 6. Bnoskosornyeckue ucciae10BaHus 13 OK 01
Tema 6.1. OcHoBHbIe | OCHOBHOE colep:KaHHMe 3 OK 02
MeTObI Teopernueckoe o0yueHue: 1 OK 04
0M03K0JI0rHYEeCKHX 53. Hayunbiii wmeton. Meroabpl OHOPKOIOIMYECKUX HMCCIEAOBAHUIA: TOJIEBBIE, JlaOOpaTOpHbIE, OK 07
HCCIIeI0BaAHMIT JKCIIEPUMEHTAJIbHBIC. MOHUTOPHUHT OKpYXKalOLIEHd Cpelabl: JIOKAJIBHBIA, PErHOHAIBHBIA U
TJI00ATBHBIH
Mertoap! moucka, aHaim3a 1 00paboTKu HH(POPMAIIMU O IPOCKTE B PA3INIHBIX HCTOUHUKAX
JlabopaTopHble 3aHSITHS: 2
54. Jlaboparopnas pabota Ne6. IlocraHoBKa 1enH, 3a7ad, BBIABM)KCHHE THUIOTE3bl, IPOBEICHUE
OKCIEPUMEHTA 110 ONPEACTICHUIO ONTUMAIBHBIX YCIOBHHA s pocTta U (U3UOJIOTHUECKOU
AKTUBHOCTH JPOXIKEBBIX KJIETOK. BbIsBIeHHE 3aKOHOMEpHOCTEH, (popMynHupoBaHHE BBIBOJIOB U
IIPOTHO30B.
JlaGoparopHble pabOThI Ha BEIOOP O MUHHU IPYIIIaM:
1. BnustHEe TeMmepaTypbl Ha pocTa U (PU3NOIOTHYECKYIO aKTUBHOCTD JPOACGKEBBIX KIIETOK
2. BausHue yrieBo0B Ha pocTa U (PU3HOJIOTHYECKYIO0 aKTUBHOCTh IPOKKEBBIX KIETOK
3. CoyeraHHOE BIUSHUE TEMIIEPATypbl M YIJIEBOJOB HAa pPOCTa U (UBHOJOTMUECKYI0 AKTUBHOCTH
JIPOKKEBBIX KIETOK
OcHoBHOE coiep:KaHue 10 OK 01
Tema 6.2. | [IpakTHYecKoe 3aHATHE 2 OK 02
. OK 04
buoskonoruvecknin | 55. [lpaktuueckass pabora No26. «BbimonHeHHe Yy4eOHO-UCCIEAOBATEIBLCKUX TPOCKTOB B MHHU-
IKCIIEPUMEHT Tpymmax» OK 07

Tembl IPOEKTOB (110 BBIOOPY):
1. «Orenka kadecTBa aTMOCPEPHOTO BO3AYXa»;
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2. «O1eHKa KauecTBa OYB METOJIOM (PUTOTECTUPOBAHUSY;

3. «OneHka KayecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB IO OPTaHOJENTUYECKUM H (PHU3UKO-XUMHUECKUM
CBOMCTBaM;

4. «Bnusaue [TIAB Ha pocT U pa3BUTHE CEMSH BBICILIUX PACTEHUI;

5. «BnusHMe coneBoro 3arpsA3HEHUs Ha POCT U Pa3BUTHE CEMSH BBICIINX PACTEHUI»

OO630p u BBIOOp TeM YdeOHO-HCCIENOBATEIbCKUX IPOEKTOB U3 IpeulokeHHbIX. dopmupoBaHue
KOMaH/Ipl NpOoeKTa. AJITOPUTM BBINOJHEHMs mpoekra. Kaxnas rpynmna BbIOMpaeT OJUH M3 BapUaHTOB
y4eOHO-UCCIIEI0BATEIbCKUX TPOEKTOB.

Ilepeulii 5man gvinoiHeHUs NPoekma.:

O0ocHOBaHME  aKTyalbHOCTH  BBIOpAaHHOHW  TeMbl.  BbisiBIeHHME  TpoOJIeMBl  WCCIIEAOBAHMS,
(dopMynupoBaHue runoresbl. Beibop MeTo10B uccienoanus. Beioop Touek otdbopa npod Ha TEPPUTOPUU
uccnenoBanus. [locranoBka menedt u 3amau uccnenoBanusi. OnpexneneHue (GOPMBI MPEICTABICHHS
pe3yibTaToB uccienoBanus. OnpeaesieHue 3TanoB U COCTAaBICHUE IJIaHa UCCIIEA0BaHMS

JlabopaTropHble 3aHATHSI 6
55. JlaboparopHass pabora Ne7. Bmopoti sman evinonnenus npoexkma.: TOATOTOBKA HEOOXOIMMOI 2
MOCYJIbl U MaTepuana Juisi SKCIIEPUMEHTa, MPOBEACHUE DKCIIEPUMEHTA, MEePHOAMYECKas MpOBEepKa
TEUEHUS SKCIIEpUMEHTa/ cOOp MaTepualia B BRIOpaHHBIX TOUKax 0TOOpa mpod
56. JlaGoparopHas pabota Ne8. Tpemuii sman 6vinonmenuss npoexma: TOIyYeHHE MEPBUYHBIX 2
HKCIIEPUMEHTANIBHBIX JaHHBIX, IPOBEIEHUE CTATUCTUUYECKOI 00pabOTKH MOTyYSHHBIX JAaHHBIX
57. JlaGoparopuass pabora No9. UYemesepmwiti oman  6biNOJHEHUsI  NPOeKmMA:  BBISBICHHUE 2
3aKOHOMEPHOCTEW, (HOpMYIHpPOBaHWE BHIBOJOB M TIPOTHO30B, OIEHKAa KAayecTBa HCCIETYyEMOTO
00BeKTa 1o pe3yapTaTaM OMO3KOJIOTHYECKOTO aHAIN3a
IIpakTnyeckune 3aHATHA 2
58. IlpakTtuueckas pabota Ne27. «3ammuTa npoexTa
IIpencraBneHune pe3ynbTaTOB BBIMOJIHEHUS Y4eOHO-MCCIEIOBATEIbCKUX MPOEKTOB (BBICTYIUIEHHE C 2
MIPE3CHTAINEH )
IIpomeskyTouHas arTecTanus (IK3aMeH) 12
Bcero: 144
32

Boinosnenue HHAUBUAYAJIBHOI'0 MPOCKTA
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HanmenoBanune Conepxanue paboTbI
JTana
ITonroroBurensH BBIOOP HAIPABJICHUS IPOSKTUPOBAHMS,
Bl
Opranu3alinoHHbIH TUTaHUPOBAHHUE STAIMOB BHITOJIHEHHS IPOEKTA; OMpeieJICHHEe CPOKOB, IpadiKa KOHCYJIbTAlUK; TOA00p U
(IIaHUpPOBaHHE) aHaJIN3 UCTOYHUKOB HEOOX0MuMon nHOpMAINH; OTpeesieHIe CITIocoO00B cOopa 1 aHamn3a HHPOPMAIIHH;
noJ00p METOJIOB UCCIIEIOBAHUS (CTATUCTHYECKHX, SIKCIIEPUMEHTAIILHBIX, HAOMIOACHUI U TIp.); ONpeaccHIe
crocoba mpeIcTaBIeHus pe3yIbTaToB ((hOPMBI TPOEKTA).
[IpakTrnueckuit cOop u yrounenue nHpopmanry (OCHOBHbIE HHCTPYMEHTBI: HHTEPBbIO, OIIPOCHI, HAOIIOAEHHS], SKCIIEPUMEHTEI
(pabota Han U T.I1.); OPraHU3alMOHHO-KOHCYIbTALMOHHBIE 3aHATHS, IPOMEKYTOUHBIC OTYETHI 00YYarOIIUXCS, BEISIBICHHE
IPOEKTOM) 1 00CY)XJeHHE aJbTEPHATHB, BOSHUKILINX B XO/I€ BBIIOIHEHHS IPOEKTA; BBIOOP ONTUMAJIbHOTO BApHAHTA;
MO3TAIHOE BBIITOIHEHUE UCCIIEA0BATEIBCKHUX 3324 TIPOEKTA.
AHUTATHYCCKUIA aHaJIn3 HHGOPMAITUH, TTOJYYSHHON B pe3yJIbTaTe UCCICIOBAaHU; POPMYITHPOBKA BEIBOAOB; OPOpPMIICHHUE
pe3yiIbTaToB
(0606meHne
UHGPOPMAITIH)
[IpescHTAIHOHHBIIT myOJIM4HAs 3aIUTa IPOEKTOB BO BpeMsl YUeOHBIX 3aHSITHUI, HA CTYyJeHYECKON KOH(EPEHIINH; TIOABEICHNE
WUTOTOB, KOHCTPYKTUBHBIN aHAIIN3 BBITOJTHEHHON paboThI
(o6mecTBeHHAS
MIpe3eHTaLus)
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3. YcaoBusi peaju3anuu nNporpaMmMbl 001eoo6pa3oBaTeJbHON JUCITUNINHBI

3.1. lna peaau3anuu NPOrpaMMbl JUCHUILUIMHBI JOJKHBI ObITh MPEAYyCMOTPEHbI
cieayiolue cnenuaabHble MOMeIeHH:

Kabuner «buonmorum», ocHameH B cooTrBerctBuu C 1. 6.1.2.1 oOpa3oBaTenbHOI
nporpamMmsl 1o crieransHoctd 35.02.05 ArpoHomust.

PaGouee mecTo mpemogaBatens, pabodme MecTa OOYYarolMXCs, JOCKa MENOBasi, KOMIUICKT
TabauIy mo OoTaHMKe, 00mass Ouosorust (MOJHBIA Kypc), TEMaTW4YeCKHe IuIakarhl (2 1IT),
KOMIIBIOTEP Athlon 64x2 4400 B xommuekre(Monutop LG1919 BFxiaBuarypa,
MBIIIIb,KOJIOHKH), TPOEKTOp MynbTuMenuitHbiii VievSonic PAS03X, M®VY naszepnoe Pantum
M6507 A4,1200*%1200 dpi, u/6-22 ctp/mun (A4),USB, sxpan

3.2. UupopmannoHHOe o0ecnedyeHre peaju3auuu NporpaMmbl

Jlist peanuzanuu mporpaMMbl OMOIHOTEYHBIN (GOHT 00pa30BATEIILHON OpraHU3alMd UMEET
NeJaTHble W/WIM DJIEKTPOHHBIE 00Opa3oBaTelbHbIE W WH(GOPMALMOHHBIE PECYPChI, JUIA
UCIOJIb30BaHUs B oOpa3oBaTenbHOM mporecce. [lpu dopmupoBanuu 6ubauoreyHoro Gouaa
o0pa3oBaTeNnpHON OpraHu3anuell BHIOMpAeTCs HE MEHee OJHOTO W3JaHUS U3 IepEeurCIICHHBIX
HUKE TEYATHBIX W3JaHUN M (WIM) DJIGKTPOHHBIX H3/IaHUN B KAa4eCTBE OCHOBHOTO, MPHU 3TOM
CIMCOK MOXET OBITh JOTOJIHEH HOBBIMU U3JaHUSIMH.

3.2.1. OcHoBHEIE TEYATHbIC U3JAHUA

OcHoBHAas1 JIUTepaTypa
1. Aradonona, U. b. buonorus : 6a30Bslii ypoBeHs : yueOnuk / M. b. Aradonosa, A. A.
Kamenckwii, B. . CuBornazoB. — 2-¢ u3j., ctep. — Mocksa : [IpocBemenue, 2025. — 271 ¢. —
ISBN 978-5-09-121341-6. — TekcrT : 27eKTpOHHBIN // JIaHb : 3I€KTPOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/472913 — Pexxum nocTyma: 1Jisi aBTOPH3.
I10JIb30BAaTEIEH.

2. Arajdonosa, U. b. buosnorus : 6a30BbIi ypOBEHbB : MPAKTUKYM : yuebHoe rmocodue / U. b.
Aradonosa, B. U. CuBornazoB. — 2-e u3a., crep. — Mocksa : [Ipocemenue, 2025. — 112 ¢. —
ISBN 978-5-09-121342-3. — TeKcT : 51eKTpOHHBIH // JIaHb : 211eKTpOHHO-O0nOIMoTe HAas
cucrema. — URL: https://e.lanbook.com/book/472916 — Pexxum nocrtyma: 11 aBTOPH3.
I0JIb30BaTENEH.

JlonoJIHUTEIbHASI JIUTEpaTypa

1. buonorus : 10-i1 knacc : 6a30BbIi ypoBeHb : yueOnuk / B. B. [Taceunuk, A. A. Kamenckuii, A.
M. Py61oB [u ap.] ; moxa penakuueii B. B. [laceunuka. — 6-e u3n., crep. — Mockaa :
[Mpoceemenne, 2024. — 223 c¢. — ISBN 978-5-09-112164-3. — TekcrT : anekTpoHHbIH // Jlassb :
ANEeKTPOHHO-OMbOMoTeunas cucrema. — URL: https://e.lanbook.com/book/437336 — Pexum
JOCTYTA: JUTsl aBTOPHU3. TIOJIb30BATEIICH.

2. buonorus: 11-it knacc: 6a30Bblii ypoBeHb : yueOHUK / B. B. ITaceunuk, A. A. KameHnckuid, A.
M. Py6r1ioB [u ap.]. — 6-e u3n., crep. — Mocksa : [Ipocemenune, 2024. — 272 ¢. — ISBN 978-
5-09-112165-0. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-0MOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/409211 — Peskum mocTyma: Uit aBTOPH3. ITOJIb30BATEICH.

3. Aprynosa, M. B. Dxomnorus : 6a30BbIii ypoBeHb : yueOHuk / M. B. Aprynosa, /{. B. Moprys, T.
A. ThrocanHa. — 2-¢ u3j., cTep. — Mocksa : [Ipocsemenue, 2025. — 175 ¢. — ISBN 978-5-09-
122427-6. — Texkcr : a1ekTpoHHBIH // JIaHb : 371eKTpoHHO-0MOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/497810 — Peskum mocTyma: Juist aBTOPH3. MOJIb30BATENCH.

4. ®enopoc, E. W. Dxomorus : 6a30BbIi ypoBEHb : MPaKTUKYM : yueOHoe mocobue / E. . ®enopoc, I
A. HeuaeBa. — 2-e u3n., crep. — Mockaa : [Ipocsemenne, 2025. — 381 ¢. — ISBN 978-5-09-
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126107-3. — Tekcr : anekTpoHHBIH // JIaHb : 3IeKTpoHHO-O0MOmMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/497807 — PexuM mocTyma: AJs aBTOPHU3. MOJIb30BATEICH.

3.2.3 UHTepHeT - pecypchl
1. Beepoccuiickue natepHet-oaumnuansl. - URL: https://online-olympiad.ru

2. - TekcT: AIeKTPOHHBIN. POB
3. Hayunas snektponnas oudanoreka (HOB). - URL: http://www.elibrary.ru . - TekcT: 31eKTpOHHBIH.
4. OTKpBITHIN KOJUTeK. bromorus. - URL: - TekcT: aneKTpOHHBIH.

5. Buptyanbnast oopazoBaTenbHas tadopatopus. - URL:
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=7&Itemid=1
02 - TekcT: 3JIEKTPOHHBIH.

6. buosorus. DnekTpoHHbIN yueOHuK. http://biologylib.ru/catalog/ - URL: / - TekcT: 31MeKTpOHHBIA.

7. NudopMaiimoHHO-CcripaBovHbIH pecypce mo ouosoruu. - URL: http://www.cellbiol.ru/ - Tekcr:
3JIEKTPOHHBIMN.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA30OBATEJBHOMN JUCHUILJIAHBI

KoHTposib M oLeHKa pe3ylbTaTOB OCBOCHMS 0011e00pa30BaTeIbHON IHUCHUIUIMHBI

PACKPBIBAOTCA 4€PE3 NUCHUTIIIMHAPHBIC PE3YJIbTAThHI, HAIIPABJIICHHBIC HA (I)OpMHpOBaHI/IC 06H_[I/IX u
HpO(I)CCCI/IOHaHBHBIX KOMIIETEHITUN 110 pasaciiaM U TCMaM COACPIKaHUA y‘-IC6H01"O MaTtcpurajia.
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Oob6mas/mpodec Paznen/Tema MeToabl 1 (pOpPMBI KOHTPOJIS
CHOHAJILHAS

KOMIIEeTEHIIHS

OK 01 P1,T13,T.14,T.1.5, | ®poHTanbHBIH OMPOC

Bri6upath T. 1.6, OrneHnBaemasi AUCKYCCHS 11O BOIIPOCAM JICKITHH
CII0COOBI P2, T2.7,T.28,T. 29, |Pa3paborka rmoccapus

pemenus 3amad | T.2.10, T. 2.12, Pemtenue 3amau

npodeccuonans | P4, T4.1,T.4.2,T.4.3, | TectupoBanue

HOU T.4.4, Brimosigenue keiica

JIeITSIbHOCTHU IMTo/cP2, T 2.8,

MIPUMEHUTEITLHO

K pa3IM9HbIM

KOHTEKCTaM

OK 2 P1,T1.1,T12,T1.3, @poHTAIBHBINA OIIPOC

Hcnons3oBaTh T.14,T.15,T.1.6,T. 3arojHeHEe TaOIHIIbI

COBPEMEHHBIEC 1.7, T.1.8,T. 1.9, 3anoaHeHNe CPAaBHUTEILHOMN TaOIHUIIBI
cpeacTBa P2,T21,T.2.2,T.2.3, Brmmonnenue u 3ammura

ITOMCKa, aHajIM3a
u

T.2.4,T.2.5,T.2.6,
T.2.7,T.2.8,T.2.9,

1ab0paTopHEIX paboT
Paspabotka MeHTanbHOM KapThl PazpaboTka

untepnperauuu | T.2.10, T.2.11, ryoccapus

napopmanmu u | P 3, T. 3.1, T.3.2, T.3.3, | Pemenue 3anau

nnpopmammonn | T.3.4,T. 3.5, TectupoBanue

ple TexHonoruu | P4,T.4.2,T.4.3,T4.4, [ToaroroBka yCTHBIX COOOIICHHI € Tpe3eHTalUeH
TUTSE T.4.5, OO6cyxaeHue 1Mo BompocaM JeKIUU
BBITTOJTHCHUS P6,T.6.1, T.6.2. PazpaboTtka rioccapus

3aza4 [Mo/cP2,T21, T22, T | PazpaboTka IeHT BpeMEeHU
npodeccuonans | 2.6, T 2.7, T 2.8, BrinonHenue ketrica

HOM P4, T4.4,P5 T5.1,

NEATEIbHOCTHU T.5.2.

OK 04 P1,T13,T. 1.4, T.1.7, | ®poHTanbHBII1 OIIPOC
OddexTrBHO T. 1.9, [ToaroroBka yCTHBIX COOOIIEHUH C
B3aumoneiicteo | P.2, T.2.2, T.2.3, T.2.4, Mpe3eHTalnen

BaTh U paboTath
B KOJUIEKTHUBE U

T.2.11,
P3,T.3.1,T.34,T. 3.5,

Beinonnenue u 3amura
1a00paTOpHBIX PaboOT

KOMaH/1e P4, TA45, OneHuBaemas IMCKyCCus 10 BOIIPOCaM JIEKIIMH
P6,T6.1, T.6.2. [ToaroTroBka yCTHBIX COOOIICHMI ¢ Tpe3eHTalnen
[Mo/cP.2, T.2.1, T.2.6, P | O6CcyxxaeHue mo BOmpocaM JCKIUU
4, T44,P5,TS.1, Pazpabotka neHtsl Bpemenu OrieHrnBaemast
T.5.2. JTUCKYCCHS
PazpaboTka MEHTaIbHON KapThl
TectupoBanue
Beinonnenue kerica
OK 07 P4,T43,T4.4,TA4.)5, TectupoBanue
CopeiictBoBats | P 6, T.6.1, T.6.2. Pazpabotka rioccapus
COXPAHEHUIO Pemenue 3agau
OKpYy>Karolen
Cpelbl,
pecypcocOepex
EHHUIO,
IPUMEHSATh
3HaHUS 00
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W3MEHEHUU
KIIUMaTa,
MIPUHLIMIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsIX

I[IK 2.4
Ornpenenarob
BUIOBOU
COPHBIX
pacTeHuit u
CTENEHb
3aCOPEHHOCTH
MTOCEBOB;

P2,T21,T26,T2.8,
P4,T.44,T.45,

ITo/cP5,T.5.1,T.S5.2.

TectupoBanue

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aaHuN

BrinosineHue keiica

MIpe/ICTaBJICHHUE PE3YJIbTATOB PEIICHUS
KEHCOB(BBICTYIIEHUE C IIPE3EHTALIUEN )

I[IK 2.5
Onpenenars
COCTaB
BpEOUTEIIEN,
IUIOTHOCTD HX
MIOIYJISILUH,
BPEIOHOCHOCTD
H CTENEHb
MTOBPEKICHHOCT
Y pacTeHUU U
pacrnpocTpaHeH
HOCTb
BpEUTENEH;

P2, T.21,P4,T.45,

Mo/cP5, T.5.1,T.52.

OneHuBaemasi IUCKyCCUs
BpImoHeHUs! MPaKTHYECKUX 33 JaHHi
Brimonaenue nadopatopHoi paboTh
BrimonHenue keiica

MPE/ICTaBICHUE PE3YJIbTATOB PEIICHHS
KeWCOB(BBICTYILJICHHE C MPE3CHTAIINEH )
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