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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJBLHOM JUCHUILIUHBI « BUOJIOT UsT»

1.1. MecTo AucuMIuINHBI B CTPYKTYype o0pa3oBartenbHoli nporpammbl CIIO:

Oo6rieobpasoBarenbHas auciuiuiiHa  «buosorus» (0a30BbIii  ypOBeHb, BapHaHT 2)
u3ydaercss B 00IIe00pa3oBaTeIbHOM LMKJIE Y4eOHOro IUIaHa OCHOBHOW NPOQeccCHOHANbHOMN
00pa3zoBaTeNbHON MPOrpaMMbl YKPYIMHEHHBIX Tpymn crenuainbHocTeit/ npodeccuii: 19.00.00,
20.00.00, 29.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00,
44.00.00.

OOmeobpa3oBarenbHas AUCHUIUIMHA «bBHOJOTHS» SBISETCS 00s3aTENbHON YaCThIO
00111e00pa30BaTENbHOTO UKJIA 00pa3oBaTeNbHON mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no cnenuanbHocTH 35.02.16. DkcrutyaTalsi U PEMOHT CEJIbCKOXO3AHCTBEHHOW TEXHUKH U
00opyIoBaHuUs.

TpynoemkocTs auctumuinibl «buonorus» cocrapnser 106 yacoB, U3 KOTOpbIX 22 yaca
BKIIIOYAET MpodeccHOHAbHO-OPUEHTUPOBAHHOE COJACpkKAHKUE, YyCUJIMBAIoLIee MPO(QUIbHYIO
COCTaBIISIIOLIYIO MO KOHKPETHOW mpo(deccuu WM CIeHUalbHOCTH B 3aBHCUMOCTH 0T PI'OC
CIIO npodeccun/crienuanbHOCTH.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE BBHIOMPAETCS N0 OOBEKTY U3YUCHUS
«Pacrenus».

1.2. llenu u n1aHupyeMble pe3yJbTAThl 0CBOCHHS THCIUIITTUHBI:
1.2.1. Hesu JUCUMILINHBI

Heab: popmupoBanre y 00y4aromuxcsi CUCTEMbI 3HaHUHN O Pa3IMYHbIX YPOBHSX >KU3HU CO
3HAaHUCM COBPEMCHHBIX HpC}ICTaBHeHI/Iﬁ 0 JKUBOH npupoac, HABBIKOB II0 IMPOBCACHHUIO
OMOJIOTMYECKUX HCCIEOBAaHUNH C COOJIOJIGHUEM JSTUYECKMX HOPM, apryMEHTHPOBAHHON
JTUYHOCTHOM TTO3UIIUHU 110 OEPEKHOMY OTHOIICHHIO K OKPYKAIOIIEH cpeie.

3anaum:

* ony4yeHue GpyHIaMeHTAIbHBIX 3HaHUH 0 Ouonornyeckux cucremax (Knerka, Opranuswm,
[Momymsiusi, Bun, Dxocucrema); UCTOPUM Pa3BUTHS COBPEMEHHBIX MPEICTABICHUN O >KUBOM
MPUPOJIE, BBIIAIOIIUXCS OTKPBITHSIX B OMOJOTMYECKON HayKe; posid OMOIOTMUYECKOW HAyKH B
(GbOpMUPOBAaHUN COBPEMEHHOW EeCTECTBEHHO-HAYYHOW KapTHHBI MHUpPA; METOJaX Hay4yHOTO
MO3HAHUS;

¢ OBJJaACHUC YMCHUAMU JIOTUYCCKH MBICIUTD, 00OCHOBBIBATH MECTO H POJib
OMOJIOTUYECKNUX 3HAHUU B Hp&KTH‘-IGCKOfI ACATCIIbHOCTHU JIIO)Iei/JI, PasBUTHUH COBPEMCHHBIX
TeXHOJ'IOFI/II\/’I; OIpCACIIATE KUBBIC 0OBEKTHI B npupoac; MHIpOBOAUTH Ha6J'HOJIeHI/I$I 3a
9KOCUCTEMaMH C 1ECJIbI0 HUX OINHCAaHHMA W BBIABJICHUA CCTCCTBCHHBIX W AHTPOIOICHHBIX
W3MEHEHUH; HaXOAUTh U aHATM3UPOBATh MH(POPMAIIMIO O )KUBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyJaromuxcsi B Mporecce M3y4eHHs OMOJOTUYECKHUX SIBICHHM, BBINAIONMIUXCS JTOCTHKCHUN
OMOJIOTUH, BOIICAIINX B OOIIEUETOBEUECKYIO KYJIBTYPY; CIOKHBIX U MPOTHBOPEUYMBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX HayUHBIX B3IJIS0B, UJEH, TEOPUid, KOHLENIUI, runoTe3 (0 CyIHOCTH U
MIPOUCXOXKIECHNUHN KU3HU, YEJIOBEKA) B X0/ pabOThI C Pa3IMYHBIMU HCTOYHUKAMH HH(OPMALINN;

* BoOCINUTaHUE YOEXKIEHHOCTM B HEOOXOAMMOCTH TIO3HAHMSI JKUBOM MPHUPOJIBI,
HEOOXOIMMOCTH PAIIMOHATIBLHOTO MPUPOJIOTIONB30BaHMS, OEPEKHOTO OTHOIICHHS K MPUPOTHBIM
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pecypcaM U OKpYy’Karolle cpesie, COOCTBEHHOMY 3/10pOBBIO; YBaKEHUS K MHEHHUIO ONIOHEHTa
pu 00CYXJIEHUH OMOJOTHYECKUX TpoOiIeM;

* UCIOJIL30BaHUE MPHOOPETEHHBIX OMOIIOTUYCCKUX 3HAHWUU W YMEHHH B TOBCEIHEBHOM
JKU3HU JUISl OLIEHKHM IOCJIEACTBUNA CBOEH NEATENBHOCTH (M AEATEIbHOCTU JPYTHX JIOACH) 1o
OTHONICHHUIO K OKpY’Kalolllel cpeze, 30pOBbI0 JPYTUX JIIOJeH U COOCTBEHHOMY 3I0POBbBIO;
o0ocHOBaHUE U cOOII0ZeHNE Mep NPOPUIAKTHKU 3a00JIeBaHUM, OKa3aHHE TIePBOM MOMOIIHU MPU
TpaBMax, COOJIIOICHHUE MTPABUII TOBEICHUS B IPUPO/IE.

1.2.2. Ilnanupyemblie pe3yabTaThl 0CBOEHHSI 00111€00Pa30BATEJIbHOM JUCUMILIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue qUCUUIUIMHA UMeeT pHu GpopmupoBanuu u passutuu OK u I1K.



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeHI Ui

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo0mme

JAucnunimHapHbie

OK 01. Beibupats
CIOCOOBI PeIICHUs
3aa4
npohecCHOHATBLHOM
JESTCIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:
- TOTOBHOCTh K TPYyIy, OCO3HAHWUE IEHHOCTH MacCTepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOM JESATEIBHOCTH TEXHOJIOTHYECKON H

COIIMAIbHOM HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,

IUTAHUPOBATh WM CAMOCTOSITENIbHO  BBIMIOJHATH  TaKyHO
JESITCIIbHOCTD;
- HWHTEepeC K pa3iuuHbiM cdepam  mpodecCHOHATBLHOM

JIeSITEILHOCTH,
OBnaseHre YHUBEPCAIbHBIMH Y4Y€OHBIMH MO3HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BbIe JJIOTHYECKHe JIeliCTBUA:

- CaMOCTOSITENHHO (POPMYJIHUPOBATh U  aAKTyaJIM3UPOBATh
nmpo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIM MPU3HAK UJIM OCHOBAHUS IS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- ONpeAeNATh el JeATEIbHOCTH, 3aJaBaTh NapameTpbl U
KPUTEPUU UX TOCTUKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJISATH MIpOTUBOPCUUA B

paccMaTpruBACMBbIX ABJICHUMAX,

-  BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OILICHUBATH
COOTBETCTBUE  PE3YJbTATOB  IEJSIM, OIIEHUBATh  PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BuUBaTh KpEATHUBHOE MBIIUICHHE TPH PEHICHUH

KHN3HCHHBIX HpO6JICM

- chopMupoBaTh 3HaHHMSA O MECTE€ M POJM OUOJOTHUHU B
HayK, B (OpPMUPOBAHUU
COBPEMEHHOI eCTeCTBEHHOHAyYHOW KapTHHBI MHUpPaA, B

CHCTEMCE €CTCCTBCHHBIX

MMO3HAaHHWU 3aKOHOB MPpHUPOAbI W PCUHICHUH KU3HCHHO

BAKHBIX COLMAIBHO-ITUYECKHUX, 3KOHOMHYECKHUX,
DKOJIOTMYECKUX TMPOOJIEM UeIOBEYEeCTBA, a TaKXkKe B
peleHumn BOIIPOCOB palOHAIBHOTO
MPUPOJIONONL30BaHUs; B (OPMUPOBAHUH I[IEHHOCTHOTO
OTHOUICHMS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIJIAJE
POCCHUHCKMX U 3apyOeKHBIX YUY€HBIX - OHOJIIOTOB B
pazButue Ouonoruu; (QyHKUMOHAIBHOM TIPaMOTHOCTH
YeNoBeKa ISl PelIeHUs )KU3HEHHBIX MPo0eMm,

- YMETh BIAJETh CHUCTEMOW OWOJOTHYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET:
OCHOBOTIOJIATAIOIINE  OWOJIOTHYECKHWE  TEPMHHBI U
MOHATUS (KU3HB, KJIETKA, TKaHb, OPTaH, OpPraHU3M, BU]I,
ouocdepa;

HUMMYHHUTCT,

HOMYJISALYS, OMOIIeHO3,
MeTaboJIu3M, TOMEOCTa3,  KJICTOYHBIN
OuocuHTe3  Oenmka, OHOMOIUMEPHI,

caMoperyJsanus,

9KOCHCTEMA,

JUCKPETHOCTB,
CaMOBOCIIPOU3BEICHHUE,
HAaCJEACTBEHHOCTh, U3MEHYMBOCTh, dHEPro3aBUCHMOCTb,
POCT U pa3BUTHE);

Oouonoruueckue Teopuu: kierouHas teopus T. IlIBanHa,
M Illneiinena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOTO
ummynurera I1. Opaux, .M. MeuynnkoBa, XxpoMOCOMHas




0) 0a3oBbIe HCCIEN0BATEILCKHE IeHCTBHS:

- BJaAeTh HABBIKAMU  y4eOHO-MCCIEIOBATEIBCKOW U
IPOEKTHOH J1eATeIbHOCTH, HAaBBIKAMU Pa3pelieHus npooiiem;

- BBISIBIISITh IPUYMHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJIM3UpOBaTh 3a/ady, BbIABUIaTb TMIIOTE3y €€ peIleHus,
HaXoJuUTh  apryMEeHTbl  JAJs  J0Ka3aTelbCTBa

YTBEPKACHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

CBOHX

- AQHAJIM3UPOBATH IIOJIyYCHHBIE B XOAC PpEIICHHUS 3aJa4yu
pe3yabpTaThl, KPUTUYECKH OLICHMBAaTh MX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- YMETh
IPAKTHUYECKYIO 00JIaCTH XKUZHEECATEIbHOCTH;

NEPCHOCUTh 3HAHUS B  TIO3HABATCIBHYIO U
- yYMETh HWHTETPHPOBATH 3HAHHS M3 Pa3HBIX IPEIMETHBIX
obnacreii;

- BBIIBHraTh HOBBIC HJIEH, IIpejiaraTh OpPUTHHAIIbHBIC
MOJIXOJIbI U PELICHUS;

- CHOCOOHOCTh HX WCIIOJb30BaHHS B II03HABATCILHOU H

COLIMAIBHON MTPAKTHUKE

Teopuss  HaciaeAcTBeHHocTH T.  Moprana, 3akoH
3apoabieBoro cxojacrsa K. bapa, s3BosronroHHas Teopust
Y. /lapBuHa, CUHTETHYECKAsd TEOPUs HBOJIIOLUH, TEOPUS
artponioreHe3a Y. Jlapsuna; teopusi 6uoreounenoza B.H.
CykauéBa; yuenuss H.M. BaBunoBa - o IleHtpax
MHOToOOpa3usi ¥ MPOUCXOXKICHUS  KYJIbTYpPHBIX
pactenuii, A.H. CeBepioBa - 0 NyTAX W HaNpaBICHUSIX
sBonmroniuu, B.U. Bepuasckoro - o 6uocdepe;

3aKOHBI (e1MHOOOpa3usi MOTOMKOB IEPBOIO IOKOJIEHUS,
pacllerieHHs] MPU3HAKOB, HE3aBUCUMOIO HACJEI0BaHUS
npu3HakoB I'. Menpnens, CUEIIEHHOTO HacleI0BAHMS
IIPU3HAKOB M HAPYIIECHM cleIuIeHus reHoB T. Moprana;
HaCJIEeICTBEHHOMN

T'CHCTUYCCKOI'O

TOMOJIOTUYECKUX psAIOoB B
H.N. Basunoga,
paBHoBecust Jx. Xapnu um B. BaitHOepra, nmpuHITUIIBI
(4UCTOTHI raMeT, KOMILJIEMEHTAPHOCTH );

npaBuia (MuHumyma lO. JluGwuxa,

HU3MCHYNBOCTH

JKOJIOTUYECKON
MUPaMU/JIbl YUCEl, DMOMACChl U DHEPTHH);

runore3bl (koanepsatHoil AWM. OmnapuHa, NmepBHYHOTO
oynbona Jlx. Xonpedina, wukpochpep C. Dokca,
puboszuma T. Yek);

- cdopMHpOBaTh YMEHHUS paCKpbIBaTh COJEpKAHUE
OCHOBOITOJIATAIOLINX OMOJOIMYECKHX TEOPUH U THUIIOTE3:
KJIETOYHOMH, XPOMOCOMHOM, MYTaLlMOHHOU,
ABOJIFOLIMOHHOW, TPOMCXOXKIEHUS >KU3HM U YEJIOBEKa;
BJIAJEHHE CHUCTEMONM 3HAHHA 00 OCHOBHBIX METOHAX
HAyYyHOTO TO3HAHMSI, MCIOJIBb3YEMbIX B OHOJIOIMYECKHUX
HUCCIIETOBAHUIX 00BEKTOB M

KHBBIX 9KOCHCTEM

(ommmcanme, wW3MepeHWEe, TMPOBEACHUE HAOIIOACHU);




crnoco0amMy  BBISIBICHHS M OILCHKH aHTPOIOTCHHBIX
W3MEHEHUH B IPUPOJE;

- copMHpOBaThH YMEHUS pacKkpbIBaTh
OCHOBOITOJIATAIONINE  OMOJIOTMYECKHE  3aKOHBI U
3akoHomepHoctd (I. Mennens, T. Moprana, H.H.
BaBuinoBa), rpaHuipl HMX HPUMEHUMOCTH K JKUBBIM
cucTeMawm;

- YMETh BBIJEIATh CYILIECTBEHHbIE IPU3HAKHU:

CTPOEHHUSI BHUPYCOB, KJIETOK IPOKAPUOT MU DYKApUOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BUJIOB,
OMOTeOo1eH030B, IKOCUCTEM U OHochepsl;

CTPOCHHS OpraHoB W CHUCTEM OpPraHoB pacTEHUH,
JKUBOTHBIX, YEJIOBEKA; IPOLECCOB MXU3HEAEATEIbHOCTH,
IPOTEKAIOIUX B OpraHu3Max pacTeHUM, >KUBOTHBIX U
YeJIOBEKa;

OMOJIOTHYECKUX IIPOLIECCOB: oOMeHa BEIIIECTB
(Metabonu3m), UHGOPMALMK U TPEBpALLCHHUs] SHEPTHH,
Opo’keHHUs, aBTOTPOPHOIO U TEeTEPOTPOPHOrO THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHe3a, ASMOpHOreHe3a, IMOCTIMOPUOHATHLHOTO
Pa3BUTHS, DPa3MHOXXEHUS, WHAWBHIYAITBHOTO Pa3BUTHS
opraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS  T€HOB,
rereposuca;  JAEUCTBUI  HMCKYCCTBEHHOTO  0TOOpa,
CTaOMJIM3UPYIOLIETO, JBMXKYLIETO UM Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; BIUSHHUS  JBIDKYIIUX  CHII
SBOJIFOLIAN Ha reHooHA MO YJIALINH;
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpele OOWTaHus,
yepeOBaHMsl HAMpaBiICHU 53BOJIONUH; KPyroBOpoTa
BELIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX;




- MpHOOpecTH OIBIT NPUMEHEHHS OCHOBHBIX METO/OB
HAyYHOTO TIO3HAHMS, UCIOIb3YeMBIX B OHOJOTHH:
HAOJIOCHUST M OTMMCAaHUS JKUBBIX CHCTEM, MPOIECCOB U
SIBJICHUIA; OpPraHW3alliyd U TPOBEJCHUS OMOJIOTHYECKOTO
DKCIIEPUMEHTA,  BBIABMIKCHHMS]  THIIOTE3,  BBISABISATH
3aBHCHUMOCTH MEXIYy HCCIEyeMbIMU BEIMYHMHAMHU,
OOBSACHATH TOJIyY€HHBbIE PE3yJbTaThl U (OPMYIUPOBATH
BBIBOJIbI C MCIOJIb30BAaHUEM HAyYHBIX MOHSTUNA, TECOPUHN U
3aKOHOB;

- chopMupoBaTh yMEHHUS BBIIENATH CYIIECTBEHHBIC
NPU3HAKH BHPYCOB, KIETOK MPOKAPUOT M DYKAPHUOT;
OJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPIaHU3MOB, BUJIOB,
OMOreoIeHO30B U JKOCUCTEM; OCOOEHHOCTH MPOIIECCOB
oOMeHa BEIIECTB M MPEBpALICHHUS JHEPTUU B KIETKE,
dboTtocuHTE3a, IJIACTHYECKOTO U  DHEPreTUYECKOro
oOMeHa, XEMOCHHTE3a, MUTO34, Mmeiio3a,
OIJIOJJOTBOPEHMS, pa3BUTHSA U pPa3sMHOXKEHUS,
MHAVBUAYAJIIbHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHes3a),
OOppOBI 32 CYIIECTBOBAHME, ECTECTBEHHOTO OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpene OOWTaHWS, BIHUSHHUS KOMIIOHEHTOB JKOCHUCTEM,
AaHTPOIIOTEHHBIX H3MEHEHMH B HKOCHCTEMax CBOEH
MECTHOCTH, KpYrOBOpOTa BELIECTB M IpEeBpalleHHe
SHEprum B Ouocdepe;

- chopMupoBaTh yMEHHUS NPUMEHSATH IOJTy4YEHHBIE
3HaHUS ISl OOBSICHEHHS] OMOJOTUYECKHX MPOIECCOB H
SBIICHUW, /ISl TIPUHSTHAS TPAKTUYECKUX pEIICHUH B
MOBCEHEBHOM  JKM3HM C  IETbI0  OOECIeYeHUs
0€30macHOCTH ~ CBOETO  3II0OPOBbSI M 370POBBS




OKPYXAIOLIUX JI0JIeH, coOmMoaeHuss 310poBOro obpasa
JKA3HU, HOPM TI'PaMOTHOTO IIOBEJIEHUsS B OKpYXKarolen
OPUPOJHON  cpele;  NOHMMaHHe  HEOOXOIMMOCTHU
HCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOTMH U

OHMOTEXHOJIOTHM JJIA paiuoHaJIbHOI'O
IIPUPOAOITI0JIIB30BaHMA, YMCHUC HCIIOJIB30BaATh
COOTBETCTBYIOIIIHE APTrYMCHTHI, 61/10J10r1/1qec1<y10

TEPMHHOJIOTHEO W CHMBOJHKY JUIS JIOKa3aTeIbCTBa
POJCTBa OPraHM3MOB Pa3HBIX CHCTEMATHYCCKHX TPYIIIL;
B3aUMOCBA3U OPraHU3MOB U CPEABI O6I/ITaHI/I5[; CANHCTBA
YeJIOBEUYECKUX pac; HEOOXOJUMOCTH 3JI0POBOTO 0oOpa3a
JKU3HHU, COXPaHCHHsI Pa3HOOOpas3Hsi BUIOB M JKOCHCTEM,
KaKk  YCIOBHS  COCYHICCTBOBAaHHMSI  TNPHPOIABI U
YeJI0BCUECTBA,;

- chopMHpPOBaTh YMEHHS peliaTh OMOJOTHYECKUE 3a/1a4H,
COCTaBJISITh T€HOTHUITMYECKUE CXEMbI CKPEIIMBAHMS IS
pa3HBIX THUIIOB HACJICIOBAHUS NMPH3HAKOB Y OPraHU3MOB,
COCTaBJIATh CXEMBI MEPEHOCA BEIIESCTB M DJHEPIHU B
3KOCUCTEMAX (HGHI/I IIUTaHUusA, ITUIICBBIC CCTI/I), BBISIBJISATH
NPUYUHHO-CIICACTBCHHBIC CBA3M MCXKIAY HCCICAYCMbIMU
OMOJIOTUYECKUMHU 00BEKTaMH, MPOIECCAMU U SIBJICHUSIMU,
JIeNIaTh BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TOJTYYEHHBIX

pE3yJIBTaTOB;
- chopMHMpOBaTH YMEHMS KPUTHYECKH OLEHHUBATh
UHpOpMaLIUIO OMOJIOTHYECKOTO coJepKaHus,

BKJTFOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 PA3TUIHBIX
HMCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpPMAIIUH, HAYIHO-
MOMYJISIPHBIE MaTEePUAITbl); HHTEPIPETUPOBATH ITHUECKHUE
aCMEKTHl COBPEMEHHBIX WCCIEAOBAaHUI B OHOJIOTHH,
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MEAWINHE, OMOTEXHOIOTHH;, PACCMATPUBATh TII00aThHBIC

OKOJOTHYCCKHUC HpO6JIeMBI COBpPCMCHHOCTH,

dbopMUpOBAaTh TO OTHOIICHHID K HHM COOCTBEHHYIO
MO3UIUIO, YMEHHE OIICHUBATH

OTUYCCKUEC  ACIICKThI

COBPEMECHHBIX I/ICCJ'IGIIOBaHI/Iﬁ B 00JIaCTH OHMOTEXHOJIOTUU

u TeHETHYECKUX TEXHOJIOTUI (KJIIOHMpOBaHHUE,
UCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HalpaBJIEHHOE
U3MEHEHMEe TIeHOMa U CO3JaHMe  TPaHCIeHHBIX
OpraHu3MOB);

- copmupoBaTh yMEHHS CO37aBaTb COOCTBEHHbIE
IIUCbMEHHBIE U  YCTHBIE COOOIIEHHS Ha OCHOBE
OMOJIOTUYECKOU uHpopmanuu u3 HECKOJIbKUX
UCTOYHHUKOB, TI'PaMOTHO HCIOJb30BATh MOHATUHHBIN

arrapar 6I/IOJ'IOI‘I/II/I;
- YMCTb BbIABHUI'ATh IIPOBEPATH Hux
OKCIICPUMCHTAJIIbHBIMA CPCIACTBAMU, (1)OpMy.]'II/Ipy5{ ociib

THIIOTE3hbI,

UCCIJIEIOBAHMsI, AaHAJIM3UPOBATH MOJTYYEHHbBIE PE3YJIbTaThI
U JIeTIaTh BBIBOJBI;

- [pUHUMATh YydacTU€ B HAYYHO-HCCIIEIOBATEIbCKON
paboTe 1Mo OMONOTMM U HKOJIOTMM MPOBOAMMON Ha Oaze
CTYICHUYECKMX  HAy4YHBIX OOIIECTB ©  IMyOJMYHO
IIPEJICTABIIATh ITOJYYEHHBIE PE3YJIBTAThl HA YYEHUYECKHUX

KOH(epeHIMIX pa3HOro YPOBHS;

OK 02. Ucnonw3oBath
COBpPEMEHHBIC
CpeJICTBA TIONCKA,
aHajgu3a u
UHTEPIIPETAIAN
UHPOpPMALIUU U

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUS:
- cOpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECCTBEHHOMN

KyJIBTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

CHOCO6CTBYIOHI6FO OCO3HaHHIO CBOCTO

HOJUKYJIBTYPHOM MHUDE;

-chopMupoBaTh  yMEHUs

OHOJIOTUYECKOTO

KPUTHYECKH  OLICHUBAaTh
uH(pOpMaLIHIO

BKIIFOHAIOOIYIO IICCBAOHAYYHBIC 3HAHUSA M3 PaA3JINYHBIX

COZIepKaHNS,

HMCTOYHHUKOB (CpelICTBa MacCOBOM MH(OpPMAIIUH, HAYIHO-
MOMYJISIPHBIE MaTEePUAITBI); HHTEPIPETUPOBATH ITHUECKHUE

ACIICKTBI COBPCMCHHBIX HCCIEIOBaHUM B 6I/IOJ'IOTI/II/I,
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UH(POPMALIMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npohecCHOHATBLHOM
JeATEIILHOCTH

- COBEPIUCHCTBOBAHUE S3BIKOBOM M YMTATEIIBCKOW KYJIBTYPBI
KAaK CpEICTBAa B3aUMOJEWUCTBUS MEXKIY JIOJbMH W IO3HAHUSA
MUpa;

- OCO3HAHME ILICHHOCTH HAY4YHOW IEATEIIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh IIPOEKTHYIO u HCCIIEJOBATEIIBCKYIO
JEeSATEIIBHOCTh MHIMBUYaIbHO U B IPYIIIIE;

MeIUIMHE, OMOTEXHOJIOTHH;

- UHTEPHPETUPOBATH 3TUUECKHE ACHEKThl COBPEMEHHBIX
WCCJICIOBAaHU B OMOJIOTHUH, MEAUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TIIOOATBHBIC SKOJOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIMI0, YMEHUE OLEHUBATh ITUYECKUE

OBnajgeHue yHUBEPCAIbHBIMU Y4eOHBIMU I103HABaTEJIbHBIMH | ACIIEKThl COBPEMEHHBIX MCCIEIOBaHMH B  o0jactu
NeUCTBUSAMMU: OMOTEXHOJIOTUU u TeHETUYECKUX TEXHOJIOTH
B) paboTa ¢ nHpopmanuei: (KJIOHMpOBAaHUE,  HMCKYCCTBEHHOE  OILJIOJOTBOPEHHE,
- BJIaJICTh HABBIKAMH MOJTYyYeHHUS MH(POPMAIIMN U3 UCTOYHUKOB | HAIIPABIICHHOE  W3MEHEHHEe TIeHOMa W CO3/aHue
pPa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBJISATh IIOUCK, | TPAHCTEHHBIX OPraHU3MOB);
aHaliN3, CHUCTEeMATH3allMI0 M HWHTEPIPETanuio HHPOpManuu | - CcPOpPMHpPOBATH YMEHHS CO34aBaTh COOCTBEHHBIE
pas3InYHbIX BUAOB U (POPM IPEACTABICHUS; INUCbMEHHBIE U  YCTHBIE COOOIIEHUS Ha OCHOBE
- Cco3JlaBaThb TEKCTbl B pa3lM4YHbIX (¢opmarax ¢ ydeToM | OMOJIOrMyecKon uHpOpMaLUU u3 HECKOJIbKUX
Ha3HaueHUs MHpOpMalUMU U LEJIeBOM ayIuTOpPHM, BBIOMpas | HCTOUHUKOB, TI'PAaMOTHO HCIIOJIb30BaTh IMOHSATUHHBIN
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3yaIU3allUH; anmapar 6MoJIOTUU
- OLIEHMBATh JIOCTOBEPHOCTh, JIESTMTUMHOCTh MH(POpPMALIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOpPMaM;
- UCIIOJIb30BaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHHKAI[UOHHBIX TEXHOJOTUI B pPEUIEHHMH KOTHUTUBHBIX,
KOMMYHUKaTHUBHBIX M  OpPraHM3alMOHHBIX  3ajJad  C
co0IoieHuEM TpeGoBaHuUM 9PrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeXeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;
- BJIaJICTh HABBIKAMU PACIO3HABAHUS U 3AIIUTHI MH(OpMAIUH,
nH(pOPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH
OK 04. Dd¢dekTuBHO | - TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U |- CQOPMHUPOBATH YMEHMsI CO3[1aBaTh COOCTBEHHbBIE
B3aMMOJICHCTBOBATh U | CAMOOIPEIEICHHUIO; MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
paboTtaTth B | -OBJIaJICHUE HaBbIKaMU yueOHO-UCCIeI0BATENbCKOM, | OHMoIornyecKon uHpOpMaLUn u3 HECKOJIBKUX
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KOJIJICKTUBC u

MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

HWCTOYHUKOB, TIPAaMOTHO MCIOJIb30BaTh IOHSITUHHBIN

KOMAaHJIe OBianeHue  YHMBepPCAJbLHBIMH KOMMYHHKATUBHBIMH | anmapar OMOJIOTHH;
AeliCTBUAMH: - yYMeTb BBIJBUTaTh THUIOTE3bl, MPOBEPATH  UX
0) coBMecTHasI 1eATEeJIbHOCTD. AKCIIEPUMEHTAIBHBIMUA CPEICTBAMH, (DOpPMYIHpYs IeThb
- MOHUMAaTh M HCIOJH30BaTh IMPEUMYINECTBA KOMAHJIHOW U | UCCIEAOBAHUS, aHATU3UPOBAThH MMOJYyYEHHBIE PE3yJIbTAThI
WHIUBUIYAJIbHOW PaOOTHI; U JIeJIaTh BBIBOJBI;
- MIPUHUMATD LN COBMECTHOM NEeSATEIBbHOCTH, | - TMPUHUMATh YYacTHE B HAy4YHO-HCCIIEAOBATEIIbCKOMN
OpraHW30BBIBATH W KOOPAWHUPOBATH JIEHCTBHUS 10 €€ | paboTe 1Mo OMOJIOTMHM M SKOJIOTHH MPOBOAMMON Ha 0ase
JOCTHIKEHUIO: COCTABIIATH TUIAH JICHCTBUH, pACIIPEICNISATh POJIM | CTy[JICHYCCKMX  HAyYHBIX  OOIIECTB W IyOJUYHO
C yYeTOM MHEHUH YYaCTHUKOB OOCYXKIaTh pE3YJIbTATHI | IPEICTABIATH MOJIYYCHHBIC PE3yIbTaThl HA YICHHUECKUX
COBMECTHOM paboThI; KOH(EepEeHIHIX Pa3HOTO YPOBHSA
- KOOPJIMHUPOBATH U BBINOJHATH pPabOTy B  YCIIOBHUSAX
peanbHOTO, BUPTYAIbHOTO u KOMOWHHMPOBAHHOT'O
B3aMMOJICHCTBH;
- OCYUIIECTBIIATh MO3UTHUBHOE CTPAaTErMUeCKOEe TMOBEJICHUE B
Pa3IUYHBIX CUTYaIUsIX, MPOSIBIATE  TBOPYECTBO 5
BOOOpakeHue, ObITh MHUIIUATUBHBIM
Osaanenue YHHBeEpPCAJbLHBIMH peryasiTUBHbIMH
JeHCTBHSIMM
') NPUHATHE ce0s1 M APYrUX JIHoAeii:
- NPUHUMATh MOTHUBBI W APTYMEHTHI JAPYTUX JIOJEH TpHu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO APYTUX JIF0/IeH Ha ONIMOKH;
- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUHU JAPYTOTO
YeJI0BeKa
OK 07. B 00J1acTH YK0J10rHYeCKOro BOCIIUTAHHUS - BJIAJETh CHUCTEMOI 3HAHWI 00 OCHOBHBIX METOIAX
CopelicTBOBaThb - c(OpMHUPOBAHHOCTH IKOJOTHYECKON KYJIbTYpbl, TOHUMAHUE | HAYYHOTO TIO3HAHUS, HCIOJIb3yEeMbIX B OHOJOTHYECKUX
COXpaHEHHIO BIIUSTHUSI COLUATTbHO-DKOHOMHYECKHUX IMPOIECCOB HA COCTOSTHUE | MCCIICIOBAHUAX  JKUBBIX  OOBEKTOB W DKOCHCTEM
OKpYKaroIIel Cpelibl, | MPUPOJHON U COIMAIBHON Cpelbl, OCO3HAHWE TI00ANBHOTO | (ONMCaHue, W3MEPEeHHe, NPOBEJACHHE HAOIIOACHUN);
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pecypcocOepereHuIo,
IPUMEHATH 3HaHUA 00
W3MEHEHUH KIIMMaTa,
TIPUHITAIIBI
OEpEIKITUBOTO
IIPOU3BO/ICTBA,

3 dexTuBHO
JIEUCTBOBATE B
YpE3BBIYANHBIX
CUTYaITUIX

XapakTepa dKOJOTHUECKUX poOIeM;

- IUIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUI B OKpYKArOLIEH
Cpele Ha OCHOBE 3HAHUsA LEJIed YCTOWYMBOIO pa3sBUTUSA
4eJI0BEUECTBA,

AKTUBHOE  HEINpUSATUE  JICEUCTBUH,
OKpYKalolllei cpee;

- YMEHHE IPOTHO3UPOBATh HEOJIArONPHUITHBIE 3KOJIOIMUYECKHUE

MOCJIC/ICTBHSI TIPEANPUHUMAEMBIX JCHCTBUM, IMPEIOTBpaIlaTh

IMPHUHOCAIIUX BpEa

HX;

- paciiupeHuc OIIbITa JACATCIIBHOCTH 9KOJIOTHYCCKOM
HAITPaBJICHHOCTH,
- OBJIAICHHUEC HaBBIKaMHU y‘-Ie6H0'I/ICCJICIIOBaT€JH)CKOI>'I,

HpOGKTHOﬁ U COIIMAIbHOM JAeSITEIbHOCTU

crnoco0amMy  BBISIBICHHS M OILCHKH aHTPOIOTCHHBIX
U3MEHEHUH B IIPUPOJE;

- YMETb BBIABIIATH OTJIMYUTEIBHBIC IIPU3HAKU JKUBBIX
CHCTEM, B TOM 4YHCJE T'puOOB, PacTEHHH, >KUBOTHBIX U
YeJIOBEKa; MPUCIIOCOOIEHHOCTh BUIOB K Cpelie 0OUTaHUs,
a0MOTUYECKUX U OMOTHYECKMX KOMIIOHEHTOB YKOCUCTEM,
B3aMMOCBA3EH OpPraHHU3MOB B cooOuiecTBax,

AHTPOIIOTCHHBIX W3MEHEHHHI B JKOCHCTEMax CBoOel

MECTHOCTH;
- YMCTb BBIACIATH CYLICCTBCHHBIC IIpU3HAKA
OMOJIOTUYECKIX MPOIIECCOB: obmeHa BEILIECTB

(MeTabosm3M), aBTOTPO(HOTO U TeTepOTPO(HHOrO THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Melo03a,
raMeToreHesa, dSMOpHOreHe3a, MOCTIMOPHOHAIBHOIO
pa3BUTHA, DPA3MHOXKEHUS, WHIUBUIYaTbHOTO pPa3BUTHUS
(oHTOTEHE3a), B3aMMOJICHCTBHS
JEUCTBUHA  UCKYCCTBEHHOI'O
CTaOMIIM3UPYIOIIETO,

€CTECTBCHHOI'O

OpraHmusma I'CHOB,

reTepo3uca; otbopa,
JIBUXKYIIETO H  Pa3pbIBAIOIIETO
oTbopa;

9BOJJIIOIINH Ha

BIIMSAHUA ABWKYHINX CHUJI
reHO(OH]T
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpeie oOWTaHus,

KpyroBopoTa

TIOITYJIAIINH

qepeaOBaHUA HaHpaBJ’IeHI/Iﬁ OBOJIOINH,
BCIICCTB U ITIOTOKA SHCPI'UH B 3KOCUCTEMAX
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2. CTpykKTypa u coieprkaHue 001eo0pa3oBaTeJIbHON TUCIUNIMHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 106
B T.Y.

OcHoBHOE coJep:KaHue 78
BT. U..

TEOPETUIECKOE O0yUeHUE 48
MIPaKTUYECKHUE 3aHATUSI 13
J1ab0paTOPHBIE 3aHIATHS 3
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME 99
(coaep:kaHue MPUKJIATHOIO MOIYJIA)

TEOopeTHYecKoe 00yJIeHne 8
MPAKTUYECKHUE 3aHATUS 12
J1ab0paTOPHBIE 3aHIATHS 2
KonTpoJsbHbie padoThl 7
IIpomexyToyHasi arTecTanus (IK3aMeH) 6
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2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasa (OCHOBHOE M NMPO(PeCcCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETeHUHH
1 2 3 4

Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKUIMOHAJIbHASI € IMHUIIA )KUBOTO 26

Tema 1.1. OcHoBHOeE coep:kaHue 1

buoJjiorus kak TeopeTnueckoe o0yueHue: 1

Hayka buonorus kak Hayka. CBsi3b OMOJIOTHY C APYTUMH HaykamMu. Posb 1 MecTo 6nosioruu B pOpMHUPOBAHUH
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. 3HaYeHHe Onoslornyeckux 3Hanui. Mictopust Ouonoruu. 3HaueHue OK 02
[UTOJIOTHUH ISl Pa3BUTHS OMOJIOTHH U TIO3HAHUSI TPUPOIBI. METOIbI IIUTOJIOTUH: MUKPOCKOITHS,
xpomarorpadus, 3eKTpoPopes, METO MEYCHBIX aTOMOB, AuddepennnanbHoe HeHTpUPYyrupoBanue,
KyJbTYypa KJIETOK

Tema 1.2. O0mas | OcHOBHoOe coJepkaHue 1

xapakrepucTuka | Teopernueckoe o0ydeHune: 1

KH3IHH Pasznoobpa3zue 6uocucrem. Opranuzanus OMOJTOTUUECKUX CUCTEM. Y POBHU OpraHHU3aI[Mi OMOCHCTEM:
MOJIEKYJISIPHO-T€HETHYECKUIA, OPraHOUAHO-KJIETOYHBIN, OpraHU3MEHHBIN, MOMYJIALMOHHO-BHIOBOH, OK 02
9KOCHUCTEMHBIH (OroreoneHoTnyeckuii), Onochepusiii. Hayku, nsydaroniue 6noaornyeckiue 00ObeKThl Ha
Pa3HBIX YPOBHSIX OpraHu3anuy xu3Hu. OO1as xapakTepUCTHKa )KU3HHU, CBOMCTBA )KUBBIX cucTeM. [Iporeccsl,
IIPOUCXOJIAIINE B OHOCHCTEMAX

Tema 1.3. OcHoBHOE coaep:xaHue 2

Bunonornyeckn Teopernueckoe o0yueHnue: 1

Ba’KHbIC XuMuyeckuil coctaB KiIeTku. Heoprannueckue BemecTBa KI€TKH, UX OHOIOruyecKas posb.

XHMHYCCKHE Opranuyeckue BeliecTBa KiaeTku. buonornyeckue nonumepsl. benku. Ctpykrypa u GyHKIIMN OeaK0oBON

COCANHEHHUA MoJieKyJbl. DepMeHThI, MPUHIIMIT UX ASUCTBUS. YTIeBoabl. bruonornueckue GpyHKIMM yrIeBOA0B. OK 01
Jlunuasl. OOmuit miad crpoerus. 'mapodunbHO-THApoPoOHBIE cBoiicTBa. Kitaccudukaryst Jumuaos. OK 02
buonornueckue ¢pynkuuu mununoB. AT®. Ctpoenne monekyinsl AT®. buonornueckue pynkumuu ATD OK 04
IpakTHyecKne 3aHATHS: 1
Ponp 6enkoB, yriieBoI0B M )KHPOB B OpraHU3Me YesloBeKa. BuTaMuHbI 1 OMOJIOTHYECKH aKTUBHBIE T00aBKH, 1

HX 3HAYCHUC B JKU3HU OpraHrU3Ma YCJIOBCKA. I'uno- u aBUTAaMHHO3bI UX HOCIEACTBUSI. HpCI[CTaBHCHI/IC




YCTHBIX COOGI_]_[eHI/Iﬁ C Hpe3eHTauHeﬁ, NMOATOTOBJICHHBIX ITO MCPCUYHIO UICTOYHUKOB, pCKOMCHIOBAaHHBIX
IperioaaBaTCiIcM

Tema 1.4.
CrpykTypHO-
(pyHKIMOHAIBLHASA
OpraHu3anms
KJIETOK

OcHoBHoOe coepkaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

Knerounas Teopus (T. llIBann, M. lnelinen, P. Bupxo). OcHOBHBIE MOJIOKEHHUSI COBPEMEHHOM KJIETOYHOM
Teopuu. THUIIBI KIETOK: SyKapuoTHUECKas U mpokapuotuyeckas. CpaBHUTENIbHAS XapaKTEPUCTHUKA KIIETOK
AYKapHoT (PacTUTEIIBHOU, )KUBOTHOM, rprOHOI ). CTpOCHHE MPOKAPUOTHIECKOU KiIeTKH. OcoOeHHOCTH
CTpOEHHS reTepoTpodHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KIIeTOK. CTpoeHHe MiIa3MaTUuYeCcKon
MeMOpaHbl. TpaHCIOpPT BEUIECTB Yepe3 MIa3MaTHYeCKy0 MeMOpaHy: MaCCUBHBIN U aKTUBHBIN. DHJIOIUTO3:
MMUHOIKTO3, (aroruTo3. DKk301uTo3. O00I0YKa WK KiIeTouHas cTeHKa. CTPYKTypa ¥ PyHKIIMH KIICTOYHON
CTEHKH PAaCTEHHIA, TPHOOB

Huronnasma. [{lutozons. Lutockener. OqnomMeMOpaHHbIe OpraHOWIBI KJIETKH: HI0IIa3MaTUYECKasl CETh
(OIIC), anmapar I'osb/pKH, IM30COMBI, BAKYOJIM PACTUTEIbHBIX KJIETOK. CTpoeHue U (PyHKIUU
0JTHOMeMOpaHHbIX opraHouioB kietku. Kierounstit cok. Typrop.

ITosmyaBTOHOMHBIE OpPraHOU/AbI KJIIETKU: MUTOXOHJIPUH, IIACTUBI: XJIOPOILIACTHI, XPOMOILIACTHI,
JIEMKOIIACTBI, X CTPOEHUE U QYHKUMU. SInepHblil annapaT KJIETKU, CTPOEHHE U (PYHKLIMH.
HememOpanHble opraHou/Ibl KJIETKHA: PUOOCOMBI, MUKPOTPYOOUKH, KJIIETOUHBIHN 1IeHTp. Opranoun bl
JBUKEHMSI: PECHUYKH U KT'YTHKU.

JlaGopaTopHble 3aHATHSA:

JIaboparopHas pabota «CTpoeHue KIeTKH (pacTeHUs, ’KUBOTHBIE )»

[IproGpereHue omnbITa MPUMEHEHHS] TEXHUKU MUKPOCKOMTUPOBAHUS TIPU BBHITIOTHEHUH Ta0OPATOPHBIX padoT.
[ToaroroBka MUKpoOMpenapaToB, HAOIIOIEHIE C TOMOIIBI0 MUKPOCKOTIA, BBISIBICHUE PA3IUYUN MEKIY
M3Yy4aeMbIMU 00BbEKTaMH, UHTEPIpETaIis HaOII0AaeMbIX SIBIEHUH, (OPMYTUPOBAaHNE BHIBOIOB

OK 01
OK 02
OK 04

Tema 1.5.
CrpykTypHO-
(GyHKIHOHANBHBI
e (pakTopsl
HACJIeACTBEHHOCT
"

OcHoBHOE CoACPKAHUEC

Teoperuueckoe o0yueHue:

N

Crpoenne xpoMocoM. XpOMOCOMHBIM HA0OP KIETOK, TOMOJIOTMYHBIE U HErOMOJIOTUYHBIE XPOMOCOMBI,
rarIouAHbIN 1 aurionanslid Habop. Hyknennossie kucnotel. IHK n PHK. Ctpoenune Hyki1enHOBBIX
kuciaot. Hykneoruasl. Kommiementapusie a3otuctbie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JJHK —
nBoHHas criupaib. MectoHaxoxaeHue u ononorndeckue pynkuuu JJHK. JIHK-skcnepruza. Bunst PHK.
O®yuknnu PHK B kitetke

OK 01
OK 02
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IIpakTHYecKkHe 3aHATHSA:

Pemenue 3aga4d Ha OIPCACIICHUC ITOCTICAOBATCIIBHOCTH HYKIICOTU/I0B

Tema 1.6.
IIpoueccobl
MATPUYHOI'O
CHHTEe3a

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

NI DNDN

Marpuunsiii cunte3 JJHK — permukanus. [Ipunmune! peruukanuu JJHK. Mexanusm perukanuu JTHK.
Peaknun Matpu4Horo cuuresa. [IpyHIMN KOMIUIEMEHTAPHOCTH B peakuusax MatpuyHoro curesa. JJHK u
ressl. ['eHeTnueckuit koJ, ero cBoicTBa. Tpanckpunuus — matpuunbii cunte3 PHK. Tpancnsanusa u eé
sTamnbl. Ycnosus 6nocunresa 6enka. Crpoenue T-PHK u kogupoBanue amuHokucinot. Pois pudocom B
OuocuHTese Oenka

IIpakTH4yecKkue 3aHATHS:

Pemienue 3a1a4 Ha onpesiesieHre Mocae10BaTeIbHOCTH AaMUHOKUCIIOT B MOJIEKYJIe OellKa.
Pemienue 3aa4 Ha onpe/eneHue nocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe Oelika B cilydae
M3MEHEHUS TOCIIEeI0BAaTENbHOCTH HyKieoTu0B JTHK

OK 01
OK 02

Tema 1.7.
HekeTouHble
(opmbl Ku3HU

OcHoBHOE€ CoacCpKaHuEC

TeopeaneCKoe oﬁyqe}me:

Bupycs! — HekieTouHble (OpMBI )KU3HU U 00JIUraTHbIE Mapa3suTbl. CTpoeHHe MPOCTHIX U CIOXKHBIX BUPYCOB,
perpoBupycoB, 6akTeprodaros. BUY, renmatut yenoseka.
bakrepun. OOmas xapakrepuctuka. [lonstue mramm. Bupychl n 6akTepun: cX0JCTBa U pa3aInyus

HpaKaneCKne 3aHATHUA:

BupycHsble u 6akrepuanbhblie 3a00seBanus. O01Me NPUHIUIIBI HCIIOJIb30BAHUS JI€KAPCTBEHHBIX BEUIECTB.
Oco0eHHOCTH TPUMEHEHUS aHTUOUOTHKOB.

[TpencraBiaeHne yCTHBIX COOOLIEHUH ¢ Mpe3eHTanueil, MoArOTOBJISHHBIX M0 MePEUHI0 HCTOYHUKOB,
PEKOMEHI0BAaHHBIX IPEIOIaBATEIEM

OK 02
OK 04

Tema 1.8.

O0OMeH BelecTB U
npeBpaleHne
JHEPIruHU B KJIETKe

OcHoBHOE cogepkaHue

Teoperuueckoe od0yueHue:

AcCUMMITAIINS ¥ TUCCUMIIISIINS — JIB€ CTOPOHBI MeTaboau3Ma. Turbl oOMeHa BeIIecTB: aBTOTPOGHBIN 1
reTepoTpO(HBINA, a3POOHBIN 1 aHA3POOHBIN. DHEPreTHIECKOE o0ecTiedeHre KIeTKH: npeBparieHue AT B
0oOMeHHBIX Tporieccax. DepMeHTaTUBHBIN XapakTep peakiuii KIETOYHOro MeTabonn3ma

[lepBUYHBII CHHTE3 OpraHMYECKUX BEIIeCTB B KieTke. [Inactuueckuit oomeH. @OToCHHTE3. XEMOCHHTE3.
AHa’poOHBIN SHEpreTHUecKuii 0OMeH. AHa’ pOoOHBIE OPraHU3Mbl. ABTOTPOGHBIN U reTepoTpOodHBIN TUTT

OK 02
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NUTaHus. AHa pOOHbBIE MUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMU. DTAIlbl SHEPTreTUYECKOT0 OOMEHa.
I'muxonn3. bruosornuyeckoe OKUCICHNUE, WU KIETOYHOE JIbIXaHUE

Tema 1.9. OcHoBHOE coep:kaHue 2
AKv3HeHHbIH Teoperuueckoe o0yueHue: 2
HMKJ KJIETKH. Knerounslif nuki, ero nepuoas! U peryisiuus. Ilepuoasl uaTepdassl ux ocodeHHOCTH. [lenenne KieTku — OK 02
Murto3. Meiio3 Muto3. CTaauu MUTO3a U Mpoucxosaume npoueccel. Kapruokunes u 1UTOKUHE3. bruonorndeckoe 3HaueHUE OK 04
MuUTO3a. Melio3 — peayKkunoHHoe AeneHue kietku. Craguu meitoza. Meiio3 — ocHOBa 110JI0BOTO
pasmHoxenus. [loBegenne xpomocom B Meiiosze. Kpoccunrosep. buonornueckuii cmpicit Meitosa. I hexTs
Meno3a. Melo3 B )KU3HEHHOM LIMKJIE OPraHU3MOB
KontposbHnas padora 2
MonexysipHblii ypOBEHb OpTaHU3aLMH KUBOTO
Pa3nen 2. Ctpoenue u pyHKIMH OpraHu3sMa 36
Tema 2.1. Coaepixanue 3
Crpoenne IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJlePKAHME TEOPEeTHYECKOro 00y4eHus: 2
OpraHusMa OpHokiieTouHble opranu3Mel. KonoHuanbHble Opranu3Mbl. MHOTOKJIIETOUHBIE OpraHU3Mbl. B3auMocBs3b OK 02
4acTell MHOTOKJIETOYHOro opranusma. @yHkius. Opranbl ¥ CUCTEMBI OpraHOB. AIIIapaThl OPraHoOB. OK 04
I'omeocra3 opranusMa u €ro NojAep >KaHue B IMIPOLIECCE KU3HEEATEIBHOCTH. 5
@yHKIMOHANbHAS cUCTEMa OpraHoB. TkaHu pacTeHHH. TKaHU )KMBOTHBIX U 4yesioBeka. OpraHbl paCTEHUH.
OpraHbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U Y€JIOBEKa. 3HAUEHUE OTOPbI, IBUKEHUS, IUTAHUS, IbIXaHUS,
TpaHCIOPTa BEUIECTB, BbIACIEHUS, 3alIUThl. 3HAUEHNE IPOSBICHUS Pa3Ipa)KUMOCTH U PETYIISALUN
OcHOBHOe coiep:KaHue MPAKTHYECKOr0 3aHATHUSA: 1
WNudexnuonHble 3a001eBaHus U anueMus. BakunHanms kak npouiakTuka HHPEKIIMOHHBIX 3a001eBaHU. 1
[TpencraBiaeHne yCTHBIX COOOLIEHUH ¢ Mpe3eHTanueil, MoAroTOBJISHHbIX M0 MEePEUHI0 UCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEINOIaBaTENEM
Tema 2.2. Conepxanue 2
DopMbl IIpodeccnonanbHO-0PHEHTHPOBAHHOE CO/leP:KAHME TEOPETHYECKOT0 00yYeHus! 2
Pa3MHOKeHHUs ®opMbl pa3MHOKEHUsI opranu3MoB. becrnonoe 1 noixoBoe pa3MHOKeHHe. Buibl 6€cronoro pa3MHOKEHHUS: OK 02
OPraHu3mMoB IIPOCTOE JIEJIEHNE HA/IBOE, [IOYKOBAHHUE, PAa3MHOKEHUE CIIOPAaMH, BETETATUBHOE Pa3MHOXKEHUE, 5

(I)paFMeHTaL[I/Iﬂ, KIIOHUPOBAHUC. ITonoBoe Pa3MHOKCHHC. PaszmuoOXeHHE paCTCHHﬁ.
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Tema 2.3, OcHOBHOE co/lepKaHue 4
OnTorenes Teopernueckoe o0yueHue: 2
KUBOTHBIX H ["ameTorenes y xuBoTHbIX. CriepmaroreHes u oorene3. CTpoeHue NoNoBbIX KiIeToK. OII0A0TBOPEHUE U 1
yeJsioBeKa SMOPHOHAIBHOE Pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OMOpuoreHes (Ha npumepe JIAHIETHUKA), €r0 CTauH OK 02
Poct u pa3Buthe xuBoTHBIX. [TocTamOpronaneHsblil nepuo. [Ipsimoe u Henpsimoe pazsutue. Pa3surue ¢ 1 OK 04
MeTaMop(o30M y OECII03BOHOUHBIX M T03BOHOYHBIX )KUBOTHBIX. CTaIuM MOCTIMOPHOHAIIBHOTO Pa3BUTHS Y
YKUBOTHBIX U 4esioBeKa. [lepnonbl oHTOreHe3a yenoBeka. buonsornyeckoe crapeHUe U CMEPTb.
OcHoBHoOe coJep:kaHue NPAKTHYECKOr0 3aHATHSA 2
Occe ((HerI/IKOCHOBCHHOCTI) JKHM3HH YCJI0BCKAa C MOMCHTA 3a4aTus» 2
Tema 2.4. OcHOBHOe coiep:KaHue 1
OnTorenes Teopernueckoe o0yueHnue: 1 OK 02
pacTeHui I'ametodut u cnopodut. PasmMHoxeHne 1 pa3BuTHe Bogopociieil. Pa3MHOXKEHUE U Pa3BUTHE CIIOPOBBIX 1 OK 04
pacreHunii. Pa3sMHOXKEHNE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepnoasl oHTOreHe3a pacTeHun
Tema 2.5. OcHoBHoOE coepxaHue 2
OcHoBHBIC Teopernueckoe o0yueHue: 2
NOHATHSA ['eneTHKa Kak HayKa O HaCJIE€ICTBEHHOCTU U U3MEHYMBOCTH OpraHU3MOB. OCHOBHbIE €HETUYECKUE TOHATHS OK 02
TeHEeTHKH 1 cuMBOJIBL. ['eH. 'eHoTHN. DeHOTHUII. AJIENbHBIE FeHbl. AJIbTepHAaTUBHBIC IPU3HAKU. JJOMMHAHTHBIN 1
peneccuBHbIN pu3HaKku. ['omo3urora u rereposurora. Yucras nuaus. [ mOpuapl. OCHOBHBIE METO/IBI
TEeHETUKU: THOPUIOIOTUYECKHUH, IINTOJIOTUYECKUE, MOJIEKYIIPHO-T€HETUYECKUE
Tema 2.6. OcHoBHoOE coepxaHue 6
3axonomepHoct | Teopernueckoe odoyuenmue: 2
U HacCJIeI0BaHusl | 3aKOHOMEPHOCTH 0Opa3oBaHus ramer. 3akoHbl I'. Menaens: MoHoruOpuaHoe ckpermupanue. [Ipasuio
JIOMUHUPOBaHUA. 3aKOH €JMHOO0pa3Hs NEPBOTo MOKOJEHHs. 3aKOH pacIlleIIeHUs IPU3HAKOB. OK 02
[{uTonornyeckue OCHOBHI MOHOTMOPHAHOTO CKpelMBaHus. [ UIIoTe3a YnCTOThI raMeT. AHaIU3upyrolee OK 04
ckpemuBanue. JIurubpuaHoe cKkpemyBanyue. 3aKOH He3aBUCUMOTI'0 HaclleZJOBAHUS TPU3HAKOB.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOI0 3aHATHA 4
Pemenue 3a1ay Ha onpeeeHne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB TP MOHO-, JH-,
HOJUTUOPUIHOM U aHATM3UPYIOIIEM CKpPEIIMBAaHUU (PacTeHUil), COCTaBIEHHE TEHOTUITNYECKUX CXEM
CKpEIMBAHUSA
Tema 2.7. OcHoBHoOE coiepraHue 2 OK 01
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B3anmoneiicTBu
€ TeHOB

Teopernueckoe o0yueHune:

I'enorun kak nenocTHas cucreMa. MHOXECTBEHHOE AeiicTBUe reHoB. [ieliorponus. MHOKeCTBEHHBIN
ajutenusM. Bzanmogeiicterue ajuienbHbIX TeHoB. KogomunupoBanue. B3anmoaencrere HeaieIbHbIX TEHOB.
Kommnemenrapuocts. Onucrtas. [Tonumepus

IIpodeccunoHaTLHO-OPHEHTHPOBAHHOE COePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3a1a4 Ha OIpCaACIICHUEC BEPOATHOCTH BOSHUKHOBCHUSA HACJIICACTBCHHBIX ITPU3HAKOB Yy paCTeHI/Iﬁ 1810)5
Pa3JIMYHbIX TUIIAX B3ElPIMO,II€I>iCTBHSI T'CHOB, COCTAaBJICHUEC I'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUSA

OK 02

Tema 2.8.
Cuenjiennoe
HaCJIe0BaHHe
NPU3HAKOB

OcHoBHOe conep:kanue

TeopeaneCRoe oﬁyqe}me:

3akons! T. MopraHa. CI_[eHJ'IeHHOC HACJICJOBAHUEC I'CHOB, HAPYUICHUC CLCTIJICHU. XpOMOCOMHaH TCOpUA
HaclIeJICTBEHHOCTHU. | eHeTnueckoe KapTUPOBAHHEC XPOMOCOM.

IMpodeccuoHaILHO-OPMEHTHPOBAHHOE COAEPKAHUE MPAKTHYECKOT0 3aHATHSA:

Pemenne 3ala4 Ha OnpeaACIICHUE BEPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB IIPU
CHCIIJICHHOM HACJICAOBAHWH, COCTABJIICHUEC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUWA

OK 01
OK 02

Tema 2.9.
I'eneTnka moJsa

OcHOBHOe coiep:KaHue

TeopeTuueckoe odyueHue:

XPOMOCOMHBII MEXaHU3M OINPEEIIEHUS 110J1a. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBbII 1
rereporaMeTHbIN MoJl. ['eHeTnyeckas CTpyKTypa MoJIoBbIX XpoMocoM. HacneioBanue npu3Hakos,
CLETIJICHHBIX C I10JIOM

HpaKanecm[e 3aHATHUA:

Pemienue 3aga4 Ha onpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CIICTIJICHHBIX C
IMOJIOM, COCTABJICHUC N'CHOTHUIIMYCCKHUX CXEM CKPCIINBAHUA

OK 01
OK 02

Tema 2.10.
I'eneTunka
YyeJ0BeKa

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

Kapuortun yenoBeka. MeTo b1 n3yueHUs T€HETUKH YEJIOBEKA: TeHeaJTOTHUECKHM, OJTM3HEIIOBBIM,
[IATOTCHETHYECKUH, OMOXMMUYECKUH, TTOMYIISAIIMOHHO-CTaTHCTHYeCKuil. HaciiencTBennbie 3a001eBaHus
yenoBeKa. [ eHHbIe U XpOMOCOMHBIE O0JIe3HH ueoBeka. bone3sHu ¢ HacIeICTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHHE MEIUIIMHCKON T€HETUKHU B MPEAOTBPAILCHUH U JICYEHUH T€HETUYECKHUX
3a00JIeBaHUIl YeIOBEKA

JlaGopaTopHble U NpaKTHYeCKHEe 3aHATHS:

OK 01
OK 02
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JlaboparopHas pabota «CocTaBlieHHEe U aHATTU3 POIAOCIOBHBIX) 2
Pemenue 3a1ay Ha onpeeeHrne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB, UCIIOJIb3Ys
METO/Ibl FEHETUKH YE€JI0BEKA, COCTABJIEHUE TE€HOTUITMYECKUX CXEM CKPELMBAHUSA U CXEM POJOCIOBHBIX.
Tema 2.11. OcHOBHOe coiep:kaHue 3
3akonomepHocTt | Teoperuueckoe odyueHue: 2
W M3MEHYHMBOCTH | B3anmogeiicTBue reHoTUma u cpeanbl npu GopmupoBanuu penotuna. 3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHbBIE M KOJIMYECTBEHHBIE PU3HAKYU. BUJIbI U3MEHUNBOCTH: HACIEACTBEHHAs U HEHACIEACTBEHHAS.
3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHOM n3MenunBoctu (H.W. BaBuios).
MoudukaronHas, Wi GeHOTHIIHYECKass ©3MEHUYUBOCTb. PoJb cpenibl B MOIM(UKAITMOHHON OK 01
n3meHunBocTH. Hopma peaknuu npusHaka. BapuanmoHHbIN psj U BapUallMOHHAsL KpUBas. XapaKTEPUCTUKA OK 02
MOIU(PHUKAIMOHHON U3MEHYMBOCTH OK 04
HacnencrBeHHas, win reHOTUIIMYECKast H3MEHUYUBOCTh. KoMOMHATHBHASL N3MEHUYNUBOCTb.
MyTtanuroHHast ©3MEHYUBOCTb. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [[puunHEI
BO3HUKHOBEHUS MyTallul
IIpakTHYeckue 3aHATHSA: 1
Pemenue 3ai1ay Ha onpeeneHre TUIIAa MyTallMK [IPH Iepeaaye HacaeACTBEHHbIX IPU3HAKOB, COCTAaBICHHE
TEHOTUITMYECKUX CXEM CKpEIIMBaHUS
Tema 2.12. OcHoBHOe coaep:xaHue 1
Cenexuus Teoperuueckoe odyuenne: 1
OPraHHU3MOB Cenexnus Kak Hayka. MeTo/IbI celeKIMOHHOM padoThl. ['eTepo3uc u ero nmpuanHbl. MICKyCCTBEHHBINH 0TOOD: OK 01
MacCOBBIN ¥ MHAUBUIYaJTbHBIN. JTanbl KOMOMHAIIMOHHOU cenekuuu. CopT, Mopoaa, mTaMm OK 02
ANTOpUTMBI pelIeHHE 3a]1a4 Ha ONpeesIeHUe BO3MOKHOTO BOSHUKHOBEHHSI HACJIEICTBEHHBIX IPU3HAKOB 110
CEJIEKIINH, COCTABJIEHUE T€HOTUITHYECKUX CXEM CKPELUBaHUs
KonTposbnas padora 2
Crpoenne U QyHKIIUN OpraHu3Ma
Pasnen 3. Teopusi 3Bo/1IounH 10
Tema 3.1. OcHoOBHOe coiep:KaHue 1
Hcrtopus Teoperuueckoe od0yueHue: 1 OK 02
IBOJIIONMOHHOIO | [IepBble 3BOMIOLMOHHBIE KOHIIENINHU. ['pagyanncrtudeckas 3sontonnonHas konuenus JK.b. Jlamapka. OK 04
y4eHHs JBmxyuie cuibl sBononnu. Kpeanronusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue Juist
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(bopMHpOBaHUS UAEU IBOIIOIHUU

[IpennocelIKu BO3HUKHOBEHHS JapBUHU3MA. DBOMIONNS BUAOB B mpupoae. boprOa 3a cymecTBoBanue.
EctectBennsiit oroop. JluBeprenius npu3HaKoB u BU1000pa3oBanre. OCHOBHBIE MOJTOKEHUS
cuHTeTHYeCcKOi Teopuu 3Boronuu (CTI). Ponb 3BoMONMOHHOM Teopuu B (GOPMUPOBAHUH HAYIHOH
KapTUHBI MUPa

Tema 3.2. OcHoOBHOE co/lep:KaHue
Muxkpossomonus | Teoperudeckoe o0ydeHue:
MuKpO3BOIIOIMSA U MAKPO3IBOJIIOLKS KaK 3Tallbl 3BOJIIOLIMOHHOTO Ipoliecca. I eHeTuueckne OCHOBBI
3BOJIIOLIMU. MyTanuu 1 KOMOMHAIMK KaK JIEMEHTapHbIN 3BOJIOLUMOHHBIN Marepuai. [Tomymsiuus kak
AJIEMEHTapHasl €AUHULA SBOIIOLUH.
JBwxymiue cuibl (pakTopbl) FBoOIMHA. MyTallmOHHBIN MpoIlecC U KOMOMHATUBHASL U3MEHUHUBOCTb. OK 02
Murpauus. M3omsauus nonyasiuii: reorpaguyueckas (IpoCcTpaHCTBEHHAs ), OHMOI0rnyeckast
(penpoayKTHBHAS).
EcrecTBeHHbIi 0TOOp — Hanpassiomuil GpakTop 3BoIoIMH. boppba 3a cyliecTBoBaHME KaKk MEXaHU3M
JeWCTBUS €CTECTBEHHOTO 0TOOpa B momyisnusx. Bug u ero kpurepuu (npusHaku). BumoobpazoBanue kak
pe3yJIbTaT MUKPO3BOJIIOLIMU
Tema 3.3. OcHoBHoOe coJepkaHue
Makpossomonust | Teopernueckoe o0ydeHue:
Maxpossosonust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoitoiu (A.H. Ceseprios). [lytu OK 02
JOCTHKEHUs] OMOJIOrMUYecKoro mporpecca: apomopdos, uauoaganramus, odmas aerenepanus. MeTo sl
M3Yy4eHUs MakpodBosouu. OO1me 3aKOHOMEPHOCTH (TIpaBuIIa) IBOJIIOLMH
Tema 3.4. OcHoBHOE coep:kaHue
Bosuuknosenue u | Teopernueckoe o0yuyeHue:
pa3sBUTHE )KH3HH | ['UMIOTE3bI M TEOPHM BO3HUKHOBEHUS JKM3HU Ha 3eMJie: KpeallMoOHU3M, CaMOIIPOU3BOJIHOE (CTIOHTaHHOE)
Ha 3emue 3apoX/IeHUE, CTAllMOHAPHOE COCTOSTHUE, TaHCTIepMusi, Onomo33. Hauano opraHnueckoi SBOJIOIHH. OK 02
[TosiBneHue NMepBHIX KIETOK. DBOIOIMS MeTaboIn3Ma. DBOJIOM MEPBBIX KIETOK. [IpokapuoTsl u OK 04

OYKAapUOTEI. HpOI/ICXO)K,[[CHI/IC MHOT'OKJICTOYHBIX OPTaHHU3MOB. Bo3HukHOBEHNE OCHOBHBIX HapCTB 9YKapUoT.

OcHOBHEBIE YCPTHI 5BOJIOIHMHU PACTUTCIBHOI'O MHUpa. OcHOBHBIE YCPTHI DBOJIOIUH J)KUBOTHOT'O MHUpa

IIpakTHYeckHe 3aHATHSA:

Hpe,Z[CTaBJ'IeHI/Ie YCTHOTI'O COO6IJ.[CHI/I}I W JICHTBI BpEMCHU 110 OCHOBHBIM 3TallaM BOSHUKHOBCHUA U PA3BUTHA
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JKUBOTHOI'O U PACTUTCIILHOIO MUpaA, IMMOATOTOBJICHHLIX MO NCPCYHIO HCTOYHHUKOB, PCKOMCHOBAHHBIX

IpenojaBaTesieM
Tema 3.5. OcHoBHOE coep:kaHue 2
IIpoucxoxnenne | Teoperuueckoe odyueHune: 1
YyeJi0BeKa — AmnTpormnosorus — Hayka o yenaoBeke. CucreMaTHuecKoe nojoxkeHue yenoBeka. CX0oACTBO yelloBeka ¢
aHTpoOIoOreHe3 AKHUBOTHBIMU. OTJINYMSI YeSIOBEKA OT AKHUBOTHBIX. [IpIMOX0XKI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOW cUcTeMbl. COOTHOILIIEHHE OMOIOTHYECKUX U OK 02
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E OK 04
OcCHOBHBIE CTaIUU aHTPOIIOI'€HE3a. DBOJIIOLINS COBPEMEHHOTI'O YEJIOBEKA.
UYenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BpOIICOUAHAs (eBpa3uiicKas), HErpO-aBCTPATIOUTHAS
(3KBaTOpHUaNbHAs ), MOHIOJIOUAHASA (a3MaTCKO-aMepUKaHCKast). Bpemst 1 MecTo BO3HUKHOBEHHUS
4eJoBeYecKuX pac. EAMHCTBO yenoBeyeckux pac
IIpakTHYeckune 3aHATHSA: 1
Bpewms u myTH paccenenus yenaoBeka no mianete. [Ipucnoco01eHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSM
cpenbl. Brusitaue reorpaduueckoii cpeasl Ha MOp(HOIIOTHIO M (PU3HOIOTHIO YeTI0BEKa
KonTtpoibHasn 1
Teopernueckre acieKThl IBOJIIOLMH KU3HU Ha 3eMile
pabdora
Paznesn 4. Ixonorus 20
Tema 4.1. OcHoBHOE coaep:xaHue 2
JIK0JIOTHYECKHUE TeopeTnueckoe o0yueHue: 2
(axTopsI 1 Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAsA, TOUYBEHHAs, BHYTPHUOPTraHu3MeHHast. PU3HUKO- OK 01
cpeabl JKU3HH XUMHUYECKHE OCOOCHHOCTH Ccpejl 00MTaHMsI opraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B Pa3HbIX OK 07
cpenax. [lonsrue sxonoruyeckoro pakropa. Knaccugukarus skonorndeckux gpaxtopos. [Ipasuiio
munumyma lO. JIn6uxa. 3akon TonepantHoctu B. llendopaa
Tema 4.2. OcHoBHOE coep:xaHue 3
Honynsiuus, Teoperuueckoe od0yueHue: 2 OK 01
coo0mecTBa, DKoJornyeckas XapakTepUCTHKA BUIA U MOITYJIAIINH. DKosornueckas HUIIa BUIAa. JDKOJOTHUECKUE OK 02
JIKOCHCTEMbI xapaktepucThku nonyasiunu. CoobiiectBa u sxocucteMsl. buonenos u ero ctpykrypa (B.H. Cykaues). OK 07

Cas3u MCKAY OpraHn3MaMU B 6I/IOI_ICHOSC. CprT(TypHBIC KOMITOHCHTBI 9KOCUCTEMBI: TPOAYUCHTHI,
KOHCYMCHTBI, pCAYLICHTLI. prTOBOpOT BCIICCTB U IIOTOK SHCPI'UH B SKOCUCTCME. TpO(I)I/I‘-ICCKI/Ie YPOBHH.
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AHTpPONOT€HHBIE IKOCUCTEMBI. ATpO3KOCHCTEMBI. OTINYUS arpo’KOCUCTEM OT OMOTEOIIEHO30B.
Yp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCHCTEM

HpaRTn'{ecmle 3aHATHUSA:

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENIN SKOCUCTEMBL. briomacca n mpoaykius. DKoJorudeckue
IUpaMUIBI yucen, OnoMacchl u sHepruu. [IpaBuito mupamuIs S3HEPTHH.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IJaHUH 110 MIEPEHOCY BEUIECTBA U SHEPTHHU B
HKOCHUCTEMAX C COCTaBJICHUE TPO(PUUESCKUX IeTIel U MUpaMul OMOMacChl U YSHEPTUU

Tema 4.3. OcHoBHOE coep:kaHue
buocdepa - Teopernueckoe o0yueHue:
ria06anbHas buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B Tpynax B.M. Bepnaackoro.
IKOJIOTHYeCKasi Ob6nactu 6uocdeps! u e€ cocran. JKuBoe BeecTBo Ouocdepsl U ero GyHKIUU OK 01
cHCTEeMA 3aKOHOMEPHOCTH cylecTBoBaHus 6rochepsl. OcobeHHocTH 6uochepbl Kak r00anTbHON SKOCUCTEMBI. OK 02
JluHamuueckoe paBHOBecHe B Onocdepe. PutmMudHocTs siBineHuit B 6nochepe. KpyroBopoTs! BeliecTs u OK 07
OMOTEOXUMHUECKUE NUKJIIBI. [ 100aNbHbBIE SKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH U ITYTH UX PEIICHHS
IIpakTHyeckue 3aHATHA:
Pemrenune npakTHKO-OpPUEHTHPOBAHHBIX PACYECTHBIX 33/1a4 Ha OIpe/IesIeHUE TUIOIAN HACAKICHUN IS
CHIDKEHMsSI KOHIIEHTPALIMHU YTTIEKUCIIOTO0 ra3a B aTMoc(epe CBOEro peruoHa MpoKUBaHUS
Tema 4.4. OcHoBHOE coaep:xaHue
Biausinue TeopeTnueckoe o0yueHue:
AHTPONOreHHBIX | AHTPOIIOT€HHbIE BO3/IEHCTBUS HA Ouocdepy. 3arps3HeHHsI KaK BUJ aHTPOIIOI€HHOTO BO3AEMCTBUS
(paxTopos Ha (xumuueckoe, usuueckoe, buonrocuueckoe, Omxoovl nNPOU3BOOCMEa u nompeobieHust). AHTPOTIOTCHHbIC OK 01
ounocdepy BO3JIEHCTBUS Ha atMocdepy. BoznelicTBus Ha ruapocdepy (3aepAasHenus u ux ucmoYHuKu, UCMoweHus OK 02
600). Bozzaeiicteust Ha tutocdepy (deepadayus nougsl, 6o3deticmaue Ha 20pHbie NOpPoda, Heopa). OK 04
AHTpONOTreHHbIe BO3JICHCTBUS HAa OMOTUYECKHE COODIIECTBA (leca u pacmumenvhvie coodWecmaa, OK 07
HCUBOMHBLL MUD)
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COIePKAHME MPAKTHYECKOr0 3aHATHS:
Pemrenne nmpakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUH 110 COXPAHEHUIO TIPUPOIHBIX PECYPCOB CBOETO
perrnoHa MPOKUBAHUS. IPAKTUKO-OPHEHTHPOBAHHOE PACYETHOE 3aJJaHKE TI0 OllEHKe OanaHca
OpPTaHUYECKOTO BEUIECTBA TIOYBHI.
Tema 4.5. OcHoBHOE coep:xaHue
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Biausinue
COLMAJIBHO-
IKOJIOTHYECKUX
(¢paxkTopos Ha
310pOBbeE
YyeJI0BeKa

TeopeTnueckoe o0yueHue:

3710pOBbE U €ro cocTaBistomue. PakTopsl, MOJOKUTEIBHO U OTPULIATEIBHO BIMSIOLINE HA OPIraHU3M
4eJoBeKa. BpeaHble MPUBBIYKY: TTOCIEACTBUA U nTpodunakTuka. [Ipodiema TeXHOreHHBIX BO3ACHCTBHMA Ha
3JI0pOBbE YEJIOBEKA (3JEKTPOMATHUTHBIE NOJIS, OBITOBAsE XMMUS, U30BITOUHBIE IIIYMbI, padalys U T.I1.).
Anantanys opraHu3Ma 4yesiaoBeka K pakTopaMm OKpysKarollei cpesipl. 3alluTHbIE MEXaHU3Mbl OpraHU3Ma
4eJI0BeKa. 3J0pPOBbE U pabOTOCIOCOOHOCTb.

[Tpuntuns! popmMupoBaHus 370poBbecOeperatomiero noseaenus. Gusnyueckas akTUBHOCTD U 3/10POBbE.
I'pynnsl 310poBbs. OCHOBBI 3aKanuBaHusl. buoxumuueckre aciekThl panroHanbHoro nutanus. [Ipasuna
0€30M1aCHOTO HCIOJIb30BaHUS OBITOBBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

OnpeﬂeneHI/Ie CYTOYHOI'O pallMOHa MU TAHU

COSI[aHI/Ie HHHHBHI{Y&HBHOﬁ IMaMATKH 110 OpraHru3anninu paHHOHaHLHOﬁ (bHSH‘IGCKOﬁ AKTHUBHOCTH

IMpodeccoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHUE JTA0OPATOPHOTO 3aHATHS

NI

JIaGoparopHas pabota «BnusHue abnotndyeckux (pakTopoB Ha YemoBeKa (HU3KHE M BHICOKHE
TEMIIEPATYPHI)».

W3yuenne MEXaHW3MOB aJaNnTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam 1
00BSICHEHHUE MOJIyYEHHBIX PE3YIbTAaTOB U (POPMYIHPOBAHUE BHIBOJIOB (TUCHbMEHHO) C HCIOJIb30BAHUEM
Hay4YHBIX OHATHUI, TEOPHUI U 3aKOHOB

OK 02
OK 04
OK 07

KonTposbnas padora
TeopeTnyeckune aclieKThl SKOJIOTUH

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHuE (CoAep:KaHNe TIPUKJIATHOTO MO/TYJIs1)

Pa3nen S. buoJiorusi B ;kM3HHM ¥ NPO(PeCCHOHATBHOM 1eATEJIbHOCTH

Tema 5.1.
BbuorexHoJ0rum B
JKU3HHU KaKI0T0

Conepxanue

Teopernueckoe o0yueHue:

buorexHonorus kak Hayka v mpou3BoicTBO. OCHOBHBIE HAPABJICHHS] COBPEMEHHONW OMOTEXHOJIOTHH.
Mertons! 0norexHomorun. OOBEKTH OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOTMYECKUX U T€HETHUECKIX
sKcriepuMeHToB. [IpaBuia norcka u aHain3a OMO3KOJIOTrHYecKOr HH(GOPMAIIUU U3 PA3IMYHBIX HCTOUHHUKOB
(HayuyHas ¥ yueOHO-Hay4YHas JTUTEpaTypa, CpeCTBa MaccoBor nHpopmaluu, cetb UHTEpHET 1 Ipyrue)

NN &~

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Keiice Ha aHanmu3 HH(bOpMaLII/II/I O HAYYHBIX NOCTHXCHUAX B 00JIaCTH T€HETUYCCKUX TEXHOJIOT Hﬁ,

OK 01
OK 02
OK 04
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KJIETOYHOW WHXEHEPUH, MUIIEBbIX OMOTEXHOIOTHIA. 3aluTa Keiica: MpeAcTaBIeHUE Pe3yIbTaTOB PEIICHHS
KEICOB (BBICTYIUICHHE C MPE3eHTAIUEH)

Tema 5.2.. Conepxanue 2 OK 01
bHOTeXHOJIOrHN U | [[pakTHUecKHe 3aHATHS: 2 OK 02
TEXHHYCCKHE PazButre 6MoTeXHOIOTHI C MPUMEHEHHUEM TEXHHUECKUX CUCTeM (OMOMH)KEeHEepHs, OMOMH(POPMATHKA, 1 OK 04
CHCTEMBI OMOHUKA) ¥ UX MPUMEHEHUE B )KU3HH YEJIOBEKAa, TOUCK U aHAIN3 HH(POPMAIH U3 Pa3INYHbIX HCTOYHUKOB

(HayuHas U yueOHO-Hay4yHas JIUTepaTypa, CpelICTBa MacCOBOM MHpopMaluu, cetb HTEpHET U Ipyrue)

Keiicbl Ha ananu3 HHGOpPMAIMK O Pa3BUTHH OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHUYECKUX CUCTEM (T10

rpymmam)

3ammra keiica: [IpeacraBienue pe3yapTaToB PElICHUs KEHCOB (BBICTYIUUICHUE C TPE3EHTAIUEH ) 1
TeMma 5.3. OcHoBHOE co/lep:KaHue 2
IKOJI0rH4YecKre Teopernueckoe o0yueHnue: 1
ACHEKTBI DKOJIOTHYECKHUE aCTEKThI CEJIbCKOT0 X03sicTBa. PO yenoBeka B arpoiieHo3ax. Biusiaue 1
Npo(ecCHOHATBH | CenbCKOXO3SMCTBEHHON TEXHUKH HAa DKOCUCTEMBI.  MOHUTOPHHT OKPYKAIOIIEH CPE/IbL: IOKAIbHBIMH,
0ii 1eITeIbHOCTH | pernoHaIbHBIHA U I100aIbHBIH

Mertobl morcKa, aHaiu3a 1 00paboTKi HH(POPMAIUY B PA3ITMYHBIX HCTOUYHHKAX

Keiicbl Ha aHanM3 aHTPOIIOTE€HHOTO BO3ICHCTBHS B CETLCKOXO3SIIICTBEHHOM MPOU3BOJCTBE

3amura keiica: [IpencTaBieHue pe3yabTaToOB pelIeHUs KEHCOB (BBICTYIJICHHE C Mpe3eHTalneil) 1
IIpomexyTouHasi arTecTauus B popme IK3aMeHa 6
Bceero: 106
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3. YcaoBusi peaju3anuu NporpaMmMbl 001e00pa3oBaTe/bHOI AU CHUTNITTHHBI

3.1. [lna peaqu3anMyd NPOrpaMMbl JAUCHHUIUVIMHBI INPeIyCMOTPEeHbI cJieayoume
crenMaJbHble IOMELCHHS:

Kabuner «buonoeuuy, OCHAIIEHHBI O0OpyIOBaHUEM: MeOEINb, JTOCKA, MEN, HarjsaHbIe
nocobust (KOMIUIEKTHl YYEOHBIX TaOJUI], TUIAKAaTOB), TEXHUYECKUMHU CpPEIACTBaMHU OOyuUeHUS:
KOMIIBIOTED C YCTpOICTBaMH BOCHPOHU3BEICHUS 3BYyKa, MPUHTEP, MYJIbTUMEIHA-IIPOCKTOP C
SKPaHOM.

Jlaboparopus, ocHalleHHass OOOpPYIOBaHHMEM MJid MPOBENCHHS 3aHATHI: MUKPOCKOIIbI,
CEKyHJIOMep, TOHOMETp, JlJabopaTtopHas rnocyzaa (IpoOUpPKH, MOACTABKH IS TPOOUPOK, MUHIIETHI,
IIECOK, CTYINKHM C II€CTUKaMH, IPEIMETHbIE M IIOKPOBHBIE CTEKJIA, CTEKISHHBIC IaJOYKH,
IpernapoBabHbIE WIJbL, (UIbTpOBaNbHAs Oymara (caia(erku), CTaKaHbl) THIEPTOHHYECKHI
pacTtBop XxJiopuaa Hatpusi, 3%-HbIil pacTBOp NEPOKCHJA BOAOPOJA, pacTBOp Hojaa B HOAMCTOM
KaJIMH, TIUIEPHH, KITYOHU KapTodes, IyK pemyaTsiil.

3.2. UndopmannonHoe odecriedeHre peaau3anun NporpamMmmbl
g peanuzanuu nporpammel 6ubanorednsii poug ['BIIOY KO «IITOT» umeer nevatHsle U
ANEKTPOHHBIE 00pa3oBaTebHbIe U MH(OPMALIMOHHBIE pecypchl, pekoMeHaoBaHHble DYMO,
IUISL KCTIOJIb30BAaHMUS B 00pa3oBaTeabHOM mporiecce. [Ipu 3ToM CiCcOK MOKET OBITh JOMOTHEH
HOBBIMU U3JIaHUSIMHU.

3.2.1. OcHOBHBIE MeYaTHBIE H3AaAHUS

1. KoncrantuHoB B.M. buonorus mns mpodeccwii M crenuaibHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-Hay4YHOro mpoduneil : yuebd. mocoOue ans CTYIACHTOB, OOyYarolUXcs IO
npodeccusM M CIenUanbHOCTAM cped. npod. obpaszoBanus / B.M. Koncrantunos, A.T.
Pe3anos, E.O.®aneesa; nox pen. B.M. Koncrantunona.- M.: O6pa3oBaTebHO-U3AATETbCKUN
neHTp «Axagemusi», 2024.-336 c.

3.2.2. OcHOBHbIE 3JIEKTPOHHbIE U3IAHUS

1. Konmecnukos, Cepreii Mnsna. Obmas 6uomnorus : yaedHoe mocobue / C.M.KonecHukoB.-6-¢
u3A., crep. -  Ouonorus  [DnekTpoHHBIH  pecypc] —  Pexum  gocryna:
https://biblio.litres.ru/book/sergey-kolesnikov-12720790/obschaya-biologiya-spo-uchebnoe-
posobie-68982378/

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. I.b. AragonoBa, B.M1.CuBornazos. O0miast 6uonorusi. bazoBelil U yrinyOaeHHbIH YPOBEHHU:
VYyeOnuk Haurarop, 10 kmacc, 11 kmacc ans obueoOpa3oBaTenbHbIX yupexjaeHuit ¢ CJI-
nuckamiu. - M.: Ilpoda, 2014.

HNuTepHeT-pecypcebl:

1. SKnacc, buomorumss CIIO. — Pexum nocryma: https://www.yaklass.ru/p/biologiya-
spo#program-programma-72-ch

2. Caiit mucranumonHoro o6yuenus [BIIOY KO «ITOT». — Pexum npocryna:
https://doptet.ru/

3. BupryanbsHas oOpa3zoBarenbHas 1aboparopus. — Pexxum gocryma: hitp://www.virtulab.net/
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4. KoHTpPOJIb M OlIeHKA Pe3yJIbTATOB OCBOEHHsI 00111e00pPa30BaTeJIbHOI AU CIUNITIHHBI

KoHuTtpoJsb

H OICHKAa

pEe3yNbTaTOB

OCBOCHUA

00m1eo0pa3oBaTeIbHOM  TUCIIUTUTHHBI

PacKphIBAIOTCS Yepe3 TUCIHUILIMHAPHBIE PE3YNIbTaThl, HAlpaBJiIeHHbIE HA (JOPMHUPOBAHKE OOLINX U

npoeCCHOHATLHBIX KOMIETEHIUH 0 pa3/iesaM U TeMaM COep)KaHus yaeOHOro MaTepHara.

Oo0mas Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH-
M
Pa3nea 1. Knerka — cTpyKkTypHO- KonTposnbHas padota «MoieKyIsipHbIi
(pyHKIMOHAJIbHAA eINHUIIA YPOBEHb OpraHU3alMH KUBOTO»
JKHBOT0
OK 02 Tema Nel.1. 3anonHenue Tabaubl «BKiIag y9eHbIX B
buonorus xak Hayka pa3BuUTHE OMOIOTHUN
OK 02 Tema Nel.2. 3anojaHeHue CPaBHUTEIbHOM TaOINLIbI
OO611as xapakTepUCTHKA KU3HU CXOZICTBA U pa3IMuui )KUBOTO U HE
KHUBOTO
OK 01 Tema Nel.3. @poHTAJIBHBIN 0npoc
OK 02 buonornuecku BaxxHbIe [ToaroroBka yCTHBIX COOOIIEHUN C
OK 04 XUMUYECKHUE COCIUHEHUS IIpE3eHTaluEN
OK 01 Tema Nel 4. OneHnuBaemasi JUCKYCCHS IO BOTIpOCaM
OK 02 CtpykTypHO-()YHKIIMOHATIbHAS JIEKIUHU
OK 04 OpraHu3aius KIeToK Pa3paboTka MeHTanbHON KapThl 1O
KJIacCU(UKALMU KJIETOK U UX CTPOCHUIO Ha
IIPO- ¥ YKapUOTHYECKUX U 110 IapCTBaM B
MUHHM IpyTnax
BrinonHenue u 3amura 1abopaTopHOn
paboTel: «CTpoeHue KIeTKu» (pacTeHus,
’KUBOTHBIC)
OK 01 Tema Nel.5. @poHTaANIBHBIN 0Ipoc
OK 02 CtpykTypHO-(YHKIIMOHATLHEIE PazpaboTtka rioccapus
(haKkTOpBI HACIIEICTBEHHOCTH Pemenue 3agau Ha onpeneneHne
MOCJIEI0BATENBHOCTH HYKJIEOTH]IOB
OK 01 Tema Nel.6. @poHTaNBHBIN 0IIpOC
OK 02 [Iponieccsl MaTpUYHOTO CUHTE3A Tect «IIponeccel MATPUYHOTO CUHTE3a»
Pemenue 3aa4 Ha onpezeneHue
IIOCJIEI0BATEILHOCTH AMUHOKHCIIOT B
MoJIeKyJe Oenka
Pemenue 3aa4 Ha onpezeneHue
IIOCJIEI0BATEILHOCTH AMUHOKHCIIOT B
MoJieKyJe Oenka B ciiydyae U3MEHEHUs
nocieaoBarebHOCTH HyKIeoTu10B [JHK
OK 02 Tema Nel.7. @®poHTANBHBIN OTIPOC
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OK 04 Hexnerounsie popMbl )KU3HU [ToaroToBka yCTHBIX COOOIIEHUIT ¢
npe3eHTanuen (BUpycHble U
OaxTepuagbHble 3a00JI€BaHUS.
OcoOeHHOCTH TPUMEHEHUS
AHTUOMOTHKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OIIPOC
OOMeH BeleCcTB U NMpeBpalleHue 3anoiaHeHne CPaBHUTEIbHOM TaOIUIIbI
SHEPrUM B KJIETKE XapaKTEPUCTHK TUIIOB OOMEHa BEUIECTB
OK 02 Tema Nel.9. OO6cyXaeHne o Bompocam JICKITUU
OK 04 JKu3HeHHBIN UK KIeTKH. MUTO3. Pa3paboTka 1eHThI BpEMEHH )KM3HEHHOTO
Meiios LAKJIA
Pasznen 2. Ctpoenue u GpyHKIUN Kontponbhas pabota «CtpoeHue u
OpraHusma (GyHKIMU OpraHu3Ma»
OK 02 Tema Ne2.1. OueHnBaemasi JUCKyCCHS
OK 04 CrpoeHue opranusma Pa3paboTka MeHTaIbHOM KapThl TKaHEM,
OpPraHOB U CHCTEM OPraHOB OPraHU3MOB C
KPaTKON XapaKTePUCTUKON UX (PyHKITHIA
[TonroroBka u NpeaCTaBIECHUE YCTHBIX
COO0O0IIIeHUH C pe3eHTaueil (MMMYHHUTET,
uH(EKIUOHHBIE 3a00JIeBaHUs, IIUIEMUH,
BaKI[UHAITUS )
OK 02 Tema Ne2.2. OpoHTaTBHBIN OIIPOC
®opMbl pa3MHOKEHHS OPTaHU3MOB | 3aroJIHeHUe TaOIUIbI C KpaTKOH
XapaKTePUCTUKON U TpuMepamu Gopm
Pa3MHOXKEHHUS OpraHU3MOB
OK 02 Tema Ne2.3. PazpaboTka JeHTbI BpEMEHU C
OK 04 OHTOreHe3 )KMBOTHBIX U U€IOBEKa XapaKTEPUCTUKON ITAallOB OHTOT€HE3a
OTZIEJIBHOM I'PYIIION )KMBOTHBIX M YEJIOBEKA
1o mukporpymnmnam. Tecr.
Occe «HenmpukoCHOBEHHOCTD KU3HH
YesoBeKa C MOMEHTA 3a4aThsi»
OK 02 Tema Ne2.4. CocraBreHre XKHU3HEHHBIX IIUKJIOB PACTEHUI
OK 04 OHTOTeHEe3 pacTeHU 0 OTJIEJIaM.
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
OCHOBHBIE OHATHS TEHETUKH Tect
OK 02 Tema No2.6. OpoHTaIBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTH HACJIEA0BAHUS Tect o Bompocam JEeKIUU

Peenue 3amau Ha onpeeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJEACTBEHHBIX MPU3HAKOB IIPU MOHO-,
JUTHUOPHUIHOM U aHATH3UPYIOIIEM
CKpEITMBaHUH, COCTABIICHUE
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TCHOTUIIMYCCKUX CXCM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.7.
B3aumoneinictsue reHoB

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIeICTBEHHbBIX IIPU3HAKOB IPU
pa3IMYHBIX TUIAX B3aUMOACHCTBUS I€HOB,
COCTaBJICHUE TEHOTHITMYECKUX CXEM
CKpelIBaHus

OK 01
OK 02

Tema Ne2.8.
CuemieHHOe HaclIe0OBaHUE
MPU3HAKOB

Tect

Pa3zpaboTtka rioccapust

Pemenue 3agau Ha onpeneneHue
BCPOATHOCTH BOBHUKHOBCHUA
HACJICACTBCHHBIX ITPHU3HAKOB IIPHU
CIIETUIEHHOM HAaCJIeIOBAaHUU, COCTABJICHUE
TeHOTUITUYECKUX CXEM CKpEIIMBAHU

OK 01
OK 02

Tema Ne2.9.
I'eneTuka mona

Tect

PazpaboTtka rioccapus

Pemienue 3amayu Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHUSI
HACJICJICTBEHHBIX TPU3HAKOB, CLIETUIEHHBIX C
MI0JIOM, COCTaBJICHHE T€HOTUITMYSCKUX CXEM
CKpPEIIMBAHUS

OK 01
OK 02

Tema Ne2.10.
T'eneTuka uenoBeka

Tect

Pa3zpaboTtka rioccapus

Pemenue 3amad Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB, UCTIONB3YS
METO]Ibl TEHETUKH YeJIOBEKa, COCTaBIICHUE
TEeHOTUITMYECKHUX CXEeM CKPEIIUBAHUS
[ToAroToBKa yCTHBIX COOOIIEHUM C
MPE3EHTAlNEN O HACIIEICTBEHHBIX
3a00J1€BaHUAX YEIIOBEKA

JlaGopaTtopHast pabota ««CocTaBieHHE U
aHaJIN3 POJIOCIIOBHBIX)

OK 01
OK 02
OK 04

Tema No2.11.
3aKOHOMEPHOCTH U3MEHYUBOCTH

Tect

Pemenue 3agad Ha onpeneneHne Tuna
MYyTalUU IIPHU NIepeade HacaeACTBEHHBIX
MPU3HAKOB, COCTaBJIECHUE N'€HOTUITMYECKHUX
CXEM CKPELIUBAHUSA

OK 01
OK 02

Tema Ne2.12.
Cenekiusi OpraHu3MOB

Tect
Pa3pabotka rioccapus
Pemenue 3anau Ha onpeneneHue
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BO3MO>XHOI'O BOBHMKHOBCHU
HACJICACTBCHHBIX IIPHU3HAKOB I10 CCJICKIINUHU,
COCTaBJICHUC I'CHOTHUITMYCCKHUX CXEM
CKpE€IIUBaHUsA

Paznen 3. Teopus 3Bo/1IouNu

KonTponbnas padota «Teopetnueckue
ACIEKThI IBOJIIOLIMU KU3HU Ha 3emMiie»

OK 02 Tema 3.1. @poHTaTBHBINA OITPOC
OK 04 HcTopus 3BOIIOLMOHHOIO yYEHUs Pa3paboTka JeHTbI BpEMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YYCHHS
OK 02 Tema 3.2. @poHTAJIBHBIN 0IIpOC
MukposBoatronus PazpaboTka rioccapust TEpMUHOB
OK 02 Tema 3.3. OnenuBaemast TUCKYCCHS
MakposBonronus Pa3pabotka rioccapus TEepMUHOB
OK 02 Tema 3.4. @poHTANIBHBIN 0Ipoc
OK 04 BosnukHOBeHME U pa3BuTue KU3HA  |[loArOTOBKA M NpEACTaBICHUE YCTHOTO
Ha 3emuie COOOIICHHS U JICHTHl BPEMEHH
BO3HUKHOBEHUS M Pa3BUTHS )KUBOTHOTO H
pPacTUTENBLHOIO MUpa
OK 02 Tema 3.5. @poHTANIBHBIN 0Ipoc
OK 04 [TpoucxoxaeHue yenoBexka — Pa3zpaboTka MEHTaIBHBIX KapT Ha BBIOOP:
aHTPOIIOTeHe3 «BnusHue reorpaduueckoii cpepl Ha
MOPGOJIOTHIO U (PU3HUOJIOTHIO YEIOBEKay,
«YenoBeueckue pacel», 00CyKaeHNE
Pa3nea 4. dxosorus KonrtpoabHnas padora «Teopernueckue
aCNeKThI IKOJIOTHH»
OK 01 Tema 4.1. Tect 1o skojoru4yeckum pakTopam u
OK 07 DKojorudyeckue pakTopsl U CPeapl  |Cpelam KU3HH OpraHU3MOB
KHU3HU.
OK 01 Tema 4.2. CocraBiieHHEe CXeM KpyroBOpOTa BEILECTB,
OK 02 [Tomynsiuust, coob1iecTna, MCIIOJIb3YS] MaTepHallbl JIEKIIUH
OK 07 HKOCUCTEMBbI Pemenne npakTHKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 33JaHUH 10 MEPEHOCY BEIeCTBa
U 3HEPTUH B IKOCHCTEMAX C COCTABJICHUE
TpopuUecKUX Leneil u nupamu 6uomMaccsl
Y SHEPTUH
OK 01 Tema 4.3. OnenuBaemas IUCKycCus
OK 02 Buocdepa - rmobanpHas Tecr
OK 07 JKOJIOTHYECKAs] CUCTEMA Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX

pacyeTHBIX 3a7a4 Ha OTIpeIeIeHNe
IUTOIMAAN HACAKACHUN TS CHUKCHUS
KOHIICHTPAIIMH YTIIEKUCIIOTO Ta3a B
aTMocdepe CBOETO peruoHa MPOKUBAHUS
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OK 01

Tema 4.4.

Tect

OK 02 Binusinue aHTpOMOreHHbIX Penienue npakTUKO-OpUEHTUPOBAHHBIX
OK 04 (hakTopoB Ha Orochepy pacUYETHBIX 3a/IaHUM TT0 COXPAHEHUIO
OK 07 MIPUPOAHBIX PECYPCOB CBOETO PErHOHA
MPOXKUBAHUS
OK 02 Tema 4.5. OuieHuBaemasi JUCKycCus
OK04 Bnusiaue comuanbHO- BrinosiHeHUs MpaKTUYECKUX 3a/ITaHU:
OK 07 IKOJIOTHYECKUX (PaKTOPOB HA «OmnpeeneHue CyTOYHOro palroHa
3/10pOBbE YETIOBEKA MUTAHUS,
«Co31aHME UHIUBUTYAJIbHOW MTAMATKH 110
OpraHu3aluy palMoOHATFHON (PU3UIECKOM
AKTUBHOCTH
Brinonnenue nabopatopHoi paboThI:
«Bnusaue abnotudecknx (HhakTopoB Ha
YyenoBeKa (HU3KHUE U BBICOKHE
TEMIEPATyphI)»
*TIpodeccuonabHo- 3amura Keica: IpeICcTaBIeHUe pe3yIbTaTOB
OPMEHTHPOBAHHO COAePKaHUe |PELICHUS KeHCOB (BBICTYIJICHHE C
Paznen S. Buosiorusi B :KM3HM  [[IpE3€HTALUEH)
U Ipo(ecCHOHATLHOMI
NesiTeIbHOCTH
OKO1 *Tema 5.1 BelnmonHenue kelica Ha aHaIu3
OK 02 buorexHoOrNM B XKU3HU MH(OpPMAaLIMU O HAyYHBIX JOCTHKEHUSIX B
OK 04 KaKJI0Tro 0071aCTH TEHETHYECKUX TEXHOJIOT U,
KJIETOYHOW MHKEHEPUH, MUIIEBBIX
OuoTexXHOJIOruH (10 rpynmnam),
MIPEACTABICHHUE PE3YIbTATOB PEIICHUS
KEHUCOB
OK 01 *Tema 5.2. BrinonHeHue keiica Ha aHanu3
OK 02 buorexHonoruu u Texundeckue |MH(GpOpMaMK O Pa3BUTUN OMOTEXHOIOTHIA C
OK 04 CUCTEMBI MPUMEHEHHEM TEXHUYECKUX CHCTEM (T10
rpynmam), IpeCTaBIeHUE PE3YIbTaTOB
pelIeHUs KeCoB
OK 01 *Tema 5.3. BrimonHeHnue keiica Ha aHaNIN3
OK 02 DKOJIOTUYECKHUE ACTIEKTHI nH(pOpMalK aHTPONOT€HHOT'O BO3IEHCTBUS
OK 04 npo¢eCcCuOHATBHON B CEJIbCKOXO3SIIICTBEHHOM IIPOU3BOJICTBE U
NEeSATeTbHOCTH MIPEICTABJICHHUE PE3YIbTATOB PEIICHUS
KEWCOB
OK 01
OK 02
Brinonnenue sx3aMeHaMOHHBIX 3aJJaHUN
OK 04
OK 07
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