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1. Oo0mas XapaKTePUCTUKA pabdoueit NPOrpaMMel
0011e00pa30BaTEILHOTO Y4eOHOro npeamera buosgorus

1.1. Mecto y4eOHOro nmpeamMera B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl
Clio

VI1.13 buosnorus siBisieTcst 005A3aT€IbHON 4acThiO 00111€00pa30BaTEIBHOIO UK
oOpaszoBarenbHOM mnporpammsl B coorBercTBuH PI'OC CIIO mo cnenuanbHOCTH
19.02.11 TexHomorust NPOIYKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPHSI.

OO01eo0pazoBaTenbHas JUCUUIUIMHA «bruonorus» uzydyaercss Ha 0a30BOM ypOBHE
B 00mieoOpa3oBaTelbHOM IMKJIE€ Y4YeOHOTO IJlaHa OCHOBHOM MpodecCHOoHaTbHON
o0pa3oBaTeNbHON MpPOTrpaMMbl YKPYIMHEHHBIX TPYHN CHEHHaIbHOCTEN/Ipodeccuii:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 49.00.00,
54.00.00 (54.02.07).

TpynoemkocTs nucuuruinibel «buonorus» Ha 6a3oBoM ypoBHE cocTaBisier 151
yaca, M3 KOTOpbIX 28 4YacoB BKIIOYAET MPO(ecCHOHATBHO-OPUEHTUPOBAHHOE
CoJiep)KaHue, YCWIMBAIOIIEE MNPOPECCUOHAIBHYIO COCTABIISIIOLIYI0 IO KOHKpPETHOU
npoeccun  WIM  cOeuuaibHocTM B 3aBucuMoctd ot PI'OC  CIIO
npodeccun/CrennalbHOCTH.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATUIYETCS B MPUKIATHOM
moayne (paszen 5 “buonorus B xu3HW’) I BceX mpodeccuit/crenanibHOCTed Ha
MaTepuaie KeHCOB, CBA3aHHBIX C aHAIM30M HH(OpPMAIMK O Pa3BUTHH U MPUMEHEHUU
OMOTEXHOJIOTMH 1O  oTpacisaM Oyaymed  npodecCHOHANBbHOW — AESTENbHOCTU
oOyuaromuxcs. Kpome Ttoro, mnpodeccrnoHallbHO-OPUEHTUPOBAHHOE —COJEpIKAHUE
yuuThIBa€TCS B pasfene 4 “Okojorus” TpU  BBINOJIHEHUH JIAOOPATOPHBIX U
MPaKTUYECKUX padoT, CBSA3aHHBIX C Oyaymiell MmpodecCHOHANbHON JeATEeIbHOCThIO
00yyJaroImuxcs.

[Tlepuog  oOyueHuss W pacmpeaeneHue IO  CEMeCTpaM  OIpelesieT
oOpa3oBaTefibHasi OpraHu3allis CAMOCTOSTEIbHO, C YYETOM JIOTUKH (OPMUPOBAHUSA
OpPEeIMETHBIX  pEe3yJbTaTOB, OOIMX W NPOPECCHOHANBbHBIX  KOMIIETEHIIHH,
MEXIPEAMETHBIX CBSI3ed C JAPYrMMH JUCUUIUIMHAMU 0011e00pa30BaTEeIbHOTO U
o01IenpodecCHOHANIBLHOTO IIUKIJIOB YY4EOHOTO TIIaHa.

1.2. Hean u muIaHupyeMble pe3yJbTaThl 0CBOCHHUSI Y4eOHOT0 peaMeTa:

Hean: ¢QopmupoBanvie y CTYIEHTOB NPEACTABICHHUS O  CTPYKTYpHO-
(YHKUMOHATBHOW OpPraHU3alluy KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHATHUS
pelIeHr B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYAIIHSX.

3agaum:

1) chopmupoBaTh MOHMMaHHUE CTPOCHHS, MHOT000pa3Husl U 0COOCHHOCTEH JKHUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alMH, 3aKOHOMEPHOCTEN MPOTEKaHUsI OMOJIOTHYECKUX
IIPOLIECCOB U SIBJIICHUN B OKPYXXAIOLIEH Cpele, LEJOCTHOW HAaydYHOU KapTUHBI MUDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUTh YMEHHsI ONPEACIATh JKHBbIE OOBEKTHI B MPHUPOJC; IMPOBOIUTH
HAOJIIOICHHUST 32 DKOCUCTEMAMHU [IJISl BBISBJICHHMSI €CTECTBEHHBIX M aAHTPOIOTICHHBIX
U3MEHEHHI, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH,

3) cdopmupoBaTH HaBBIKM  MPOBEACHUS  MNPOCTEHIINX  OHOJOTUYECKUX
AKCIIEPUMEHTAJIBbHBIX UCCIIEIOBAHUI ¢ COOIOIEHUEM TPaBUi OE30MaCHOTO OOpaIeHHS
¢ 00BbeKTaMu U 000PYAOBAHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh MH(OPMALUIO OMOJIOTHYECKOTO XapakTepa U3
Pa3IUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCJEICTBUS CBOCH JEATEIBHOCTU MO
OTHOULIEHUIO K OKpYyXaroleh cpeae, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBaTH U
co0JiroAaTh Mephl MPO(PHITAKTUKY 3a00I€BaHUM.

6) chopMHupOBaTH TOHUMAHUE 3HAYMMOCTH JOCTIKEHUN OMOJIOTHYECKONW HAYKHU U
TEXHOJOTHM B TMPAKTHYECKOW JEATEIBHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TE€XHOJIOTUM U arpoOMOTEXHOJIOTUMA.



1.2.1. llnanupyemble pe3ybTaThl OCBOEHHUs] 00111€00pa30BaATEIbHOT0 YUeOHOro npeamera B coorBercTtBuM ¢ ®I'OC

CIIO u Ha ocHoBe ®PI'OC COO
Kox u I[lnannpyemMble pe3yabTaThl OCBOCHUS JUCIUINIMHBI
HAHUMEHOBAaHHUE
bopmupyembIx Oﬁmnel I[chﬂl‘l.]]l/ll-lapl-lblez
KOMIIleTeHIIMH

OK 01. Beibupats
CIOCOOBI pEeLICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIIUTAHUS:
- TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH MAacTepCTBa,
TPYIOIO0ue;

- TOTOBHOCTb K aKTHBHOM JE€ATEILHOCTH TEXHOJIOTHMYECKON H

CcolMalIbHOM HaIIpaBJICHHOCTH, CIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAaMOCTOSITENIbHO  BBIMOJHATH — TaKylo
NIeSTeTbHOCTb;
- MHTEpeC K pasnmuuHbiM cdepam npodeccrHoHaTbHON

JeSITEIIbHOCTH,
OBnaneHre yHHMBEpPCaIbHBIMU YUE€OHBIMU IO3HABATEIbHBIMU
JEUCTBUSIMH:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

- CaMOCTOATENBHO (OPMYIUpPOBaTh M  AKTyaJU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JUIS
CpaBHEHMsI, KJIJacCCU(PUKALUU U 0000IIeHNUS;

- OINpeAeNsATh LENU NEeATeNIbHOCTH, 3aJaBaThb NapaMeTpbl U

c(OPMUPOBAHHOCTh 3HAHWK O MECTE W POJH OHOJIOTUU B
CHUCTEME HAy4HOTO 3HaHUs; (DYHKIMOHAJIHLHOW T'PaMOTHOCTH
YeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPoOeMm;

chOpPMUPOBAHHOCTh ~ YMEHHSI  PACKpbIBaTh  COJIEp:KaHUeE
OCHOBOTOJIAralmux OHOJOTHYECKUX TEPMHHOB U TOHSATHUI:
KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MONYJSALHUS,

JKOCUCTeMa, OuomeHo3, Ouocdepa; MerabonusM (0OMeH
BEIIIECTB u npeBpaiieHie  SHEPTUH), romMeocras
(camoperymnsius), OMOCHHTE3 Oernka, CTPYKTYpHast

OpraHu3aIys KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCIIPOU3BE/IeHNE (PEMPOAYKIIUs), HACIEICTBEHHOCTb,

N3MCHYUBOCTB, SHEPTrO3aBUCUMOCTb, POCT U PA3BUTHUC,
YPOBHEBas OpraHu3anus;
C(I)OpMI/IpOBaHHOCTB YMCHUA PacCKpbIBATb COJACPpIKaHUC

OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPHUH H THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YEIIOBEKA;

! YkasblBatoTcs AMUHOCTHBIE M MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmmpyembie o0buieobpasoBaTeibHON ANCLUUNANHON

Z,U,VICLI,MI'IHVIHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBUM ¢ PTOC COO (B nocnegHen peaakumm ot 12.08.2022)




KPUTEPUU UX JTOCTUKCHUS;

- BBISABIIATD 3aKOHOMCPHOCTH u MMPOTUBOPCUUA B

paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCHUTb KOPPCKTHBbBI B  ACATCIIBHOCTb, OLCHUBATH
COOTBETCTBHEC PE3YIBTATOB OeJIsM, OLICHUBATh PUCKH
HOCJ'IG,I[CTBI/Iﬁ JACATCIIbBHOCTH,

- pa3BHUBATb Kp€aTuBHOC MBIIIJICHUEC Ipu pPEIICHUU

YKMU3HEHHBIX Tpo0IeM

0) 0a30BbIe HcCIe0BATEIbCKHE eCTBUS:
- BJIANeTh HaBBIKAMHU  Y4eOHO-HCCIICIOBATEIbCKOW U
MPOEKTHOH JIeATELHOCTH, HAaBBIKAMHU pa3peIieHust mpooiiem;

- BBIABJIATH IMPUIUHHO-CJIICACTBCHHBLIC CBsA3U n
aKTyaJIM3MpOBaTh 3ajady, BBIIBUTaTh THUIIOTE3y €€ pEIICHUs,
HaXOJUTh  apryMEHThl  JUIS  JIOKA3aTeIbCTBA  CBOUX
YTBEPXKACHUIA, 3a]1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

- QHAIM3MPOBATh TMOJYYCHHBIE B XOJE€ pEHICHHs 3aJauu
pe3ynbTaThl, KPUTHYECKH OIICHMBATh HX JIOCTOBEPHOCTH,
MMPOrHO3NpPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUAX,

- YMCTb MEPCHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO n
MMPAKTUYCCKYIO oOJractu KU3HEACATCIIBHOCTH,

- YMETb HHTETPUPOBATH 3HAHUA W3 pPa3HBIX IPEIMETHBIX
oOJacreii;

- BBIABUTATh HOBBIC WJIEH, TMpeAsaraTb OpPUTHHAIbHBIE
MOJIXOJIBI U PEIICHHUS;

- CIIOCOOHOCTh WX HCHOJL30BAHHSA B IIO3HABATCIBLHON U
COIIMAIBLHOM IPaKTUKE

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh OCHOBOIOJIAralOIINe
Oouonornyeckue 3akoHbl U 3akoHoMepHocTd (I'. Mennens, T.
Moprana, H.W. Basuioa, O. I'ekkens, ®. Mromnepa, K.
bapa), rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

npuoOpeTeHre OMNbITa IPUMEHEHHUS OCHOBHBIX METO/0B
HAy4YHOT'O UCIIOJIB3YEMBIX B

II03HaHMH:, OHOJIOTHH:

Ha6J'II-OI[eHI/I$I U OIIHCaHUA IKUBBIX CHUCTEM, IIPOLCCCOB U

HBHCHHﬁ; OpraHu3anmu MW IIPOBCIACHHUA OMOJIOrHYECKOro
OKCIICPUMCHTA, BBIIBHKCHUA THUIIOTE3, BbISABJICHUA
3aBUCHUMOCTH MCKOY HCCICAYCMbIMU BCIIMYUHAMU,

OOBSICHEHUS! TIOJTYYEHHBIX PE3yJbTaToB U (OPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHHEM HAay4YHBIX IMOHATHM, TEOpUU U

3aKOHOB;
C(OPMHPOBAHHOCTh ~ YMEHMS  BBIJEIATh  CYLIECTBEHHbIE
NPU3HAKU BHUPYCOB, KIETOK IPOKApPUOT U  JYKapHOT;

OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOTeOlIeHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOLECCOB
oOMeHa BEIIECTB W TIPEBpAIICHUS DJHEPTHMH B KIIETKE,
(dboTocHHTE3a, IIACTUYECKOTO M HSHEPreTHhYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOIOTBOPEHUS, PA3BUTHS H
pPa3MHOXKCHHS, WHAWBHIYyaJLHOTO Pa3BUTHUS  OpPTraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
oTOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeae OOWTaHWS, BIHUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOTIOTEHHBIX M3MEHEHHH B SKOCUCTEMAX CBOSH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpeBpallleHne 3Heprun B onocdepe;
c(hOpMUPOBAHHOCTh YMEHUS pelniaTh OWOJIOTHYECKUE 3aJauH,
COCTABIISAITh TEHOTHUITUYECKUE

CXEMblI CKpCIIUBAHHA  IJIA

Pa3HBIX THIIOB HACJICAOBAHHA IIPU3HAKOB Yy OPraHu3MOB,




COCTaBJIAITb CXEMbI IICPCHOCA BCIICCTB U OHEPrUu B

9KOocHCTeMax (11T MUTAHUS, TUIIEBHIC CETH)

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpEeICTBA MOUCKA,
aHaJM3a u
UHTEPIIpETALUU
UHPOPMALIUHU U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
eI TeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(OopMUPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH W OOIIECTBEHHOU
JIAayore KYJIBTYP,
MecTa B

NPaKTUKH, OCHOBAHHOTO Ha
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MHMPE;

OCO3HAaHUIO CBOCT'O

- COBEPILUCHCTBOBAHME SI3BIKOBOM M YUTATEIbCKOM KYJIbTYPBI
KAaK CpeACTBa B3aUMOJACUCTBUS MEXKIY JIIOAbMU W IO3HAHUSA

MUDA;
- OCO3HaHWE ILIEHHOCTH HAy4YHOW AeATeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u UCCIIEJIOBATEIbCKYIO

JeATEeIbHOCTh UHANBUIYAIBHO U B TPYIIIE;
OBnaneHne yHUBEPCATBHBIMH yUE€OHBIMH TTO3HABATEIILHBIMU
NEUCTBUSIMU:

B) padoTa ¢ unopmaumeii:

- BJIQ/IETh HABBIKAMHU TOJy4YeHUsI HH(OPMAITUU U3 UCTOUHUKOB
pa3HBIX THUIOB, CAMOCTOSITEJILHO OCYIIECTBIISITH TOUCK,
aHaJIM3, CHCTEMAaTH3allUI0 M UHTEpIpeTaluio HHbOopMaun
pa3IMYHBIX BUJOB U (HOPM TMIPE/ICTABICHHUS,

- CO3/laBaTh TEKCThl B pa3IUYHBIX ¢opMaTax C y4eTOM
Ha3Ha4YeHHs] MHPOpPMAIMU U IIEJIEBOM ayIUTOpUH, BhIOMpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS ¥ BU3YATH3aIINN;

- OILIGHUBATh JOCTOBEPHOCThH, JISTUTUMHOCTh MH(MOPMAITUH, €€
COOTBETCTBHUE MIPABOBBIM M MOPATHHO-ITUYECKUM HOPMaM;

- WCIIOJTh30BATh cpencTBa MH(pOPMaITMOHHBIX "
KOMMYHUKAI[MOHHBIX TEXHOJOTUN B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U

OpraHnu3alOHHBIX 3aga4 C

chOpPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKU
uH(bOpMaIi0 OHOJIOTUYECKOTO COAEPIKAHUS, BKIIOYAOIIYIO
NICEBJOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeaCTBa
MaccoBoM HWHGOpPMallMK, HAYYHO-TIOMYJISPHBIE MaTepHallbl);

OLICHUBAThb

WHTEPIPETUPOBATh  ITHUYECKHE  ACMEKThl  COBPEMEHHBIX
HCCICAOBAHUNM B OWOJIOrUM, MEIWUIMHE, OHOTEXHOJIOIUU,
paccMarpuBarh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH I10 OTHOUNICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

chOpPMUPOBAHHOCTh, ~ YMEHHMM  CO3/1aBaTb  COOCTBEHHbBIE
NUCbMEHHBIE M yCTHbIE  COOOILIEHUS HAa  OCHOBE

OMOJIOTHYECKOI HH(bOpMaHHH N3 HCCKOJIbKHX HCTOYHHUKOB,
T'paMOTHO HUCIIOJIB30BAaTh MMOHATUUHBIN armapar ouonoruu




co0uroIeHIEM TpeOoBaHU PrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, PECYpPCOCOCPEKECHHUS, MPABOBBIX U
ATUYECKUX HOPM, HOpM WH(OPMAIIMOHHON 0€30MMacCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3alUTHl HHPOPMAIUH,

UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. O¢dpexruBHO

B3aMMOJICIICTBOBATH
u pabortartb B
KOJUJICKTHBE u
KOMaH/ie

- TOTOBHOCTb K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-UCCIIeI0BATENbCKOMH,
MPOEKTHOM M COIMAIbHOM JEATEIbHOCTH;

OBi1agenne
JeHCTBUSIMMU

6) COBMECTHaA N€eATEJIbHOCTD.

YHUBEPCAJIbHBIMH KOMMYHHUKATHUBHBIMHA

- NOHMMaTh U HCIOJIB30BaTh IMPEUMYIIECTBA KOMAaHIHOU U
UHAUBUAYAJIbHON pabOThI;

- NIpUHHUMATDH OcIn COBMECTHOM ACATCIIbHOCTH,
OpTraHHU30BbIBATH W KOOPAUHUPOBATH JEHUCTBUSA IIO0 €€
JOCTHXXCHHIO: COCTAaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacipeacisaTh

pPOJIM C y4eTOM MHEHHMH yYaCTHHUKOB OOCYKIaThb pe3yJbTaThbl
COBMECTHOM paboThI;

- KOOPJAMHHPOBaTb U BBINOJHATH pPadOTy B  YCIOBUSX
peayibHOTO, BUPTYaJIbHOI'O u KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYILECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE IIOBEJICHUE B
pa3IMyYHBIX IIPOSBIISATH

BOO6pa)KeHI/Ie, OBITh HWHHUIINaTUBHBIM

CUTyaluiax, TBOPUYCCTBO n

OBnagenne YHHUBepPCAJbHBIMU peryJisiTUBHBIMH
NeMCTBUAMMU:

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- IpPUHMMATh MOTHUBBI U apryMEHTHl APYTUX JOJeH

AHAJIN3€C PE3YJIbTATOB ACATCIbHOCTU,

npu

HpI/IOGpeTeHI/Ie OIlbITa MPUMCHCHHA OCHOBHBIX MCTOJOB
HAay4YHOI'O IIO3HAaHU, HCIIOJIB3YECMbIX B OHOJIOrUH:
Ha6J'II-OI[eHI/I$I U OIIhMCaHUA KUBBIX CHCTEM, IIPOLCCCOB U

ﬂBJICHHfI; opranu3anvi W HOPOBCACHUIA OHOJIOrHYECKOrO
OKCIICPUMCHTA, BBIABHKXCHHUA THIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKOY HCCICAYCMbIMU BCIIMYUHAMU,

00BsACHEHUS IMMOJIYYCHHBIX DPE3YJIbTATOB U CI)OpMy.]'II/IpOBaHI/IH
BbBIBOAOB C HCIIOJIB30BAHMEM HAYYHBIX HOH?[TI/IfI, TGOpI/Iﬁ u
3aKOHOB




- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOACH Ha OIIUOKH;

- Ppa3BHBATHb CITIOCOOHOCTH MOHUMATh MHUDp C MO3HUIUKU OAPYTOro
YCJIOBCKA

OK 07.
CopelicTBOBATH
COXPaHEHUIO
OKpY>Karoleu
Cpelbl,
pecypcocOepeKeHUI0
, IPUMEHSTH 3HAHUS
00 “3MeHeHuun
KIIUMAaTa, PUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JICUCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, TIOHUMaHHUE
BIUSHUS  COLMAJIBHO-)KOHOMHMYECKHMX  IIPOLIECCOB  Ha
COCTOSIHUE IPHUPOJHOM M COLHUAIBbHOM CpEnNbl, OCO3HAHUE
17100a1bHOTO XapaKkTepa HKOJOTMUECKUX MpodieMm;

- IUJIAHUPOBAHUE U OCYILECTBICHUE NEHCTBUI B OKpYXaroLleu
Cpelle Ha OCHOBE 3HAHUA LEJICH YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENPUIATHE  JEHUCTBHUM, IPUHOCALIUX  BpEX
OKpYKarolleH cpese;

- YMEHHE MPOTHO3UPOBATHh HEOJIArONPHUSATHBIE KOJIOTHYECKHE
MOCJIEICTBYS NPEANPUHUMAEMBIX IEUCTBUH, MPENOTBpalaTh
ux;

- paclIMpEeHHME  OIbITa  JEATEIBHOCTH  DKOJIOTMYECKOU
HaIpaBJICHHOCTY;

- OBJIaICHUC HaBBbIKAMH y‘-Ie6HO-I/ICCJIGI[OBaTeJ'II)CKOI71, HpOGKTHOfI n
COLIPIaJ'H:HOﬁ ACATCIIBHOCTHU

c(OPMHPOBAHHOCTh YMEHUS NPUMEHSTDH MOJyYEHHbIE 3HAHUSA
Ui 00BsCHEHUSI OMOJIOTMYECKUX IMPOLECCOB U SBICHUMU, IS
IPUHATHSA PAKTUYECKUX PEIICHUI B MOBCEJHEBHOW JKU3HU C
nenpo  obecriedyeHuss O€30MaCHOCTH CBOETO  3/10pPOBbSI U
3]I0pOBbsI  OKPYXAIOIUX JIIOACH, COONIOEHHsST 3740pOBOTO
oOpasa >KU3HHM, HOPM IPAMOTHOTO MOBE/IECHUS B OKpY’Karole
IPUPOIHOMN cpene; IIOHUMAaHHUE HE00X0IMMOCTH
UCIIOJIb30BAaHUSl JJOCTMKEHUM COBPEMEHHOW Ouojoruu u
OMOTEXHOJIOTUH AJIS PAllMOHAIILHOTO IPUPOAONOIb30BAHUS




Koanl

IInanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeAMeTa BKIIYAIOT

JIP 01

c(OPMHPOBAHHOCTh YYBCTBA TOPAOCTH M YB@KEHUS K HCTOPUU M JOCTHKEHMSIM
OTE€YECTBEHHOM OMOJOrMYEeCKOH HayKH; HPEACTaBICHUS O LEJIOCTHOM €CTEeCTBEHHO-
Hay4YHOU KapTUHE MUPA;

JIP 02

MOHUMAaHWE B3aUMOCBSI3U M B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAyK, MX BIUSHHUSA Ha
OKPYXAIOIIYIO0 Cpelly, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYI0, COLIMAIbHYIO M 3TUYECKYIO
cdepbl IesITeTbHOCTH YeJIOBEKa;

JIP 03

CIIOCOOHOCTh HCIIONIb30BaTh 3HAHHS O COBPEMCHHOW €CTECTBEHHO-HAYYHON KapTHHE
MHpa B 00pa3oBaTelbHONH M TPOPECCHOHATBHON JEATEILHOCTH; BO3MOXXHOCTH
MH(OPMAIIMOHHOM cpeJibl I 00eceYeH s IPOAYKTUBHOTO caM000pa30BaHusl;

JIP 04

BJIQJICHUE KYJIBTYPOW MBIIIICHUS, CIIOCOOHOCTh K 0OOOINEHUIO, aHAIH3Y, BOCIPUSTHIO
uH(opMaIMu B 00JaCTH €CTECTBEHHBIX HAYK, MOCTAHOBKE II€JM W BBIOOpPY MyTeH ee
JIOCTHKEHUS B TPOPECCHOHAIBHOU cepe;

JIP 05

CIIOCOOHOCTH PYKOBOACTBOBATHCA B cBOEH ACATCIIbBHOCTHU COBPCMCHHBIMU IIPHUHIUIIAMHA
TOJICPAHTHOCTH, auajlora M COTPYAHUUYCCTBA, TOTOBHOCTH K BBaHMOHCﬁCTBHIO C
KOJJICTraMu, pa60Te B KOJIJICKTHBCE,

JIP 06

TOTOBHOCTb HCITOJIb30BaTh OCHOBHBIE METOJIbI 3aIUTHl OT BO3MOXKHBIX MOCIEACTBUMN
aBapwii, kKaractpod, CTUXUHHBIX OEJICTBUM;

JIP 07

o0ajjanre HaBBIKAMU 0e30MacHON pabOThI BO BpeMs MPOEKTHO-UCCIIEIOBATENLCKON H
OKCIEPUMEHTAJIBHONH  JIEATCNILHOCTH,  NPH  KCIOJB30BAaHHM  J1a0OPATOPHOTO
000pyI0BaHNS;

JIP 08

CHOCOOHOCTh HCIIOJIB30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHHMs B IPAKTHYECKOM
NEeSITeIbHOCTH W TIOBCEAHEBHOM JKU3HU ISl COOJMIOACHUS Mep NPOQPHIAKTHKH
OTpaBJICHUH, BHUPYCHBIX M JApYrux 3a00JIeBaHHUM, CTPEcCOB, BPEIHBIX IPHUBBIYEK
(KypeHwus, aIKOroiM3Ma, HapKOMaHHM ); IpaBWJI IOBE/ICHUS B IPUPOIHON cpeie;

JIP 09

FOTOBHOCTh K OKAa3aHMIO IIEpBOM IMOMOILIM IIpM TpaBMax, MPOCTYIHBIX U JAPYTrUX
3a00JIeBaHUSX, OTPABJIEHUSIX MUIIEBBIMUA IPOAYKTAMU

MP 01

OCO3HAHWE COIMAIBHOW 3HAYMMOCTH CBOEH mpodeccun/crnenuanbHoCTH, 00agaHue
MOTHBAIIMEH K OCYIIECTBICHHUIO MPO(hecCHOHANBLHOI e TeNbHOCTH;

MP 02

MOBBILICHHE WHTEJUIEKTYaJIbHOIO YPOBHS B IIpOlLlECCE€ U3YYEHHS OHOJIOrMYECKUX
SBJICHUH; BBIJAIOIIUXCS JOCTHXKEHMH OWOJIOTHM, BOLIEANIMX B OOIIEYETOBEUECKYIO
KYJIbTYpPY; CJIOXKHBIX M IPOTUBOPEUUBBIX IyTEH pPa3BUTUS COBPEMEHHBIX Hay4HBIX
B3IJIAJI0B, UJIEH, Teopuil, KOHLENIHA, TUOTe3 (0 CYIHOCTH U MPOUCXOXKACHUU KHU3HHU,
YyeJIoBeKa) B X07i€ pabOThI € pa3IMYHBIMUA HCTOYHUKAMU UH(POpMaIUY;

MP 03

CIIOCOOHOCTH OpTraHU30BbBIBATE COTPYAHUUYCCTBO CAUHOMBIIIJIICHHUKOB, B TOM YHUCIIC C
HCITOJIb30BAHUEM COBPEMCHHBIX I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TGXHOHOFHﬁ;

MP 04

CHOCOOHOCTh IMOHMMAaTh HNPUHIUNBI YCTOMYMBOCTH U TMPOJYKTUBHOCTH SKHUBOM
IPUPOJIBI, TIyTU €€ U3MEHEHMSI T10]] BIIMSHUEM aHTPOIOTE€HHBIX (PAaKTOPOB, CIIOCOOHOCTH
K CHCTEMHOMY aHaJHM3y IJI0OOATbHBIX HKOJOTHYECKUX MPOOIJIEM, BOIPOCOB COCTOSIHUSA
OKPY’KaroIlle! cpebl U PaliMOHAIIBHOIO HCIIOIb30BAHUSI IPUPOJIHBIX PECYPCOB;

MP 05

yMEHHE OOOCHOBBIBATH MECTO U pPOJb OHOJOTMYECKHMX 3HAHUN B NPAKTHUYECKOM
NEeSITETbHOCTH  JIIOJICH, Pa3BUTHH COBPEMEHHBIX TEXHOJOTHH; ONpPEACTSITh >KUBHIC
00BEKTHI B PUPO/IC; MPOBOAUTH HAOIIOCHNS 32 YKOCUCTEMAMU C LIEJIbI0 UX ONUCAHUS
Y BBISIBJICHUSI €CTECTBEHHBIX U aHTPOMIOTEHHBIX N3MEHEHUH; HAXOJUTh U aHATU3UPOBATh
UH(POPMAIIHIO O KHUBBIX 00BEKTAX;

MP 06

CIIOCOOHOCTH MNPUMCHATH OMOJIOTUYECKHE U DKOJOTMYECKHE 3HAHHS JJIs1  aHaJInu3a
MMPUKJIATHBIX Hp06J'IeM XO03sICTBEHHOM ACATCIIBHOCTH,

MP 07

CIIOCOOHOCTh K CaMOCTOATCIIBHOMY  ITPOBCACHUIO HCCHCHOB&HHﬁ, IIOCTAaHOBKE
€CTCCTBEHHOHAYYHOT'O SKCIIEPUMECHTA, UCIIOJIB30BaHUIO I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTHit
JJI pCHICHU S HAYYHBIX U HpO(beCCI/IOHaJ'IBHBIX 3aaa4,




MP 08

CIIOCOOHOCTh K OIIEHKE JTHYECKHX AacCIEeKTOB HEKOTOPBIX HCCIEIOBAHUI B 001acTH
OMOTEXHOJIOTHH (KIOHHUPOBAHUE, HCKYCCTBEHHOE OIIOZOTBOPEHHE);

ITP6 01

c(hOpMUPOBAHHOCTH MPEACTABICHUIN O POJIH U MECTE OMOJIOTUU B COBPEMEHHOM
HAyYHOU KapTUHE MHPA; TOHUMAaHUE POJIH OMOJIOTHH B JOPMUPOBAHUHU KPYTro3opa u
(GyHKIIMOHAJIBLHOW IPaMOTHOCTH JIJISl pEHICHUsI MPAKTUUYECKHX 3a]1aY;

I1P6 02

BJIaJICHUE OCHOBOIIOJIATAIOIIMMHU MOHATUAMU U IPEICTABICHUSMU O KUBOU IIPUPOLE, €€
YPOBHEBOH OpraHM3alyy 1 3BOJIIOLUH; YBEPEHHOE M0JIb30BAHNE OMOJIOTHUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P6 03

BJIAJICHUE OCHOBHBIMHU METOJaMU HAyYHOT'O ITO3HAHHUSI, UCIIOIb3YEMBIMU IPH
OMOJIOTUYECKHX UCCIICIOBAHMSIX KUBBIX OOBEKTOB U YKOCUCTEM: OITUCAHHEM,
U3MepeHneM, MPOBeIcHUEM HAOIIOACHUI; BBISIBICHHE U OLIEHKA aHTPOIIOT€HHBIX
W3MEHEHUH B NIPUPOJE;

I1P6 04

c(OpMUPOBAHHOCTh YMEHUHN OOBSACHATH PE3YNIbTAaThl OMOIOTUYECKUX IKCIIEPUMEHTOB,
pemaTh IeMeHTapHbIe OMOJIOTHYECKUE 33/1a4H;

ITP6 05

c(hOpMUPOBAHHOCTH COOCTBEHHOW MO3UIIMH 110 OTHOIIECHUIO K OMOIOTUYECKON UH
dbopmariu, moaydyaeMoi U3 pa3HbIX HICTOYHUKOB, TJI00QIBHBIM SKOJIOTUUECKUM
npobiieMaM U MyTSIM UX pelieHus

JIPB 01

OCOSHaI-OH_II/Iﬁ ce0bs IrpaXaiaHMHOM U 3allilUTHUKOM BEIIMKOM CTpaHbl

JIPB 02

[TposiBnsitOIIUi AaKTUBHYIO TPAKIAHCKYIO TTO3HUIIHIO, IEMOHCTPUPYIOIIHIA
MIPUBEPKEHHOCTH MPUHIIUIIAM YE€CTHOCTH, MOPSATOUYHOCTH, OTKPBITOCTH, SKOHOMUYECKH
AKTHUBHBIN U YUYaCTBYIOIINI B CTY/IEHYECKOM U TEPPUTOPUATBHOM CaMOYIPABIECHUH, B
TOM YHCJIE€ Ha YCIOBUSX JOOPOBOJIbYECTBA, TPOIYKTUBHO B3aUMOICHCTBYIOUIUN U
YYaCTBYIONIMH B IEATEIBHOCTH OOIIECTBEHHBIX OPraHU3aIMii

JIPB 03

[TposBISIOIINN U JEMOHCTPUPYIOLIUI YBAKEHHUE K JIFOASAM TPYAA, OCO3HAOIIMNI
LEHHOCTh coOCTBEeHHOTO Tpyaa. CTpemsmiuiics K GOpMUPOBAHHUIO B CETEBOM cpejie
JUYHOCTHO U TPO(PECCHOHATLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIC/Ia»

JIPB 04

HpOHBJ’IHIOH_II/If/i YBAKCHHUC K JIIOASAM CTApUICTO IMTOKOJICHUA U TOTOBHOCTL K Y4AaCTHUIO B
COIATLHOMN MOAACPIKKE U BOJIOHTCPCKUX NBHIKCHUAX

JIPB 05

Oco3Haronuii NpUOPUTETHYIO EHHOCTD JIMYHOCTH YEJIOBEKA; YBaKAIOINN
COOCTBEHHYIO U UYKYIO0 YHUKAJIBHOCTb B Pa3JIMUHbIX CUTYalUsAX, BO BceX (hopmax u
BHJIaX JEATECIBHOCTH.

JIPB 06

Colmrogaromuii ¥ mpornarasaupyOIUN MpaBuiia 310pOBOro U 6e30macHoro oopasa
JKU3HU, CIIOPTA; MPEAYNIPEKAAOMINNA MO0 MPEO 0TCBAIOIINIA 3aBUCIMOCTH OT
ajnkoroJisi, Tabaka, ICUXOAKTUBHBIX BELIECTB, a3apTHBIX UTp U T.A. CoXpaHsAOIUi
MICUXOJIOTHYECKYIO YCTOMYUBOCTh B CUTYaTHBHO CIOXHBIX HIIM CTPEMUTEIBHO
MCHAIOINXCS CUTyalluAX

JIPB 07

3aboTAImumiics 0 3alMTe OKpYXKarolei cpesibl, COOCTBEHHOM U 4yXo0il 6e30macHoCTH, B
TOM yucie nudpoBoi

JIPB 08

JemoHcTpupyromuii ymenue 3¢ (HeKTHBHO B3aMMOCHCTBOBATh B KOMaH e, BECTH
JINAJIOT, B TOM YHCJIE C HCTIOJb30BAaHUEM CPEJICTB KOMMYHHKAITUH

JIPB 09

JleMOHCTpHpYIOIINIA HaBBIKM aHAJIW3a U UHTEPIIpeTalny HHGOPMaIIUU U3 PA3INYHBIX
HMCTOYHHMKOB C Y4€TOM HOPMATUBHO-IIPABOBBIX HOPM

JIPB 10

JIeMOHCTPHUPYIONIHiT TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
camMo00pa30BaHUIO, Ha TIPOTSHKCHUH BCEH KU3HH; CO3HATEIIBHOE OTHOIIICHUE K
HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCICIIHOMW MPOPECCHOHATBHON 1
0OIIIECTBEHHOH AeITEILHOCTH.

JIPB 11

CrniocoOHBIM K MHHOBAaIIMOHHON aKTUBHOCTHU: CTPEMSIIUICS K TPO(HEeCCHOHATBHOMY
POCTY ¥ HIHHOBAlIMOHHOMY XapakTepy NpodeccHoHaNnbHOM NesITeIbHOCTH,
HPOSIBIISIONINI OpPraHU3aTOPCKUE U UCCIIEA0BATEIBCKUE CIIOCOOHOCTH,
L[EJICYCTPEMIIEHHOCTD, KPEATUBHOCTD, YIIOPCTBO B JIOCTUKEHUU LENH, JIUIEPCTBO.




2. CTpyKTypa M conepxkaHue 001eo00pa3oBaTe/JIbHOI0 y4e0OHOr 0 mpeaMeTa
2.1. O0bem yueOHOro npeamMera M BUIAbl y4eOHOH padoThI

Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOTrPaMMBbI 151
B T.4.
OcHoBHoOE cojiepKaHue 133
BT. U.:
TEOpeTHIecKoe 00yueHue 66
B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE CO/ICPIKAHUE 10
NPaKTUYECKHUE 3aHATHS 53
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 12
nabopaTopHbIE 3aHATHUS 14
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 4
KonTtposabHnas padora 18
IIpome:xxyTouHasi arTecTanus (IK3aMeH)




2.2. TemaTH4ecKMii IJIAH U COIEP:KAHME Y4eOHOT0 peaMeTa

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3aAHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4YacoB | KOMIIeTEHUHH
1 2 3 4

Pa3zgea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA 5KUBOTO 34
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 2
Buogorus kak TeopeTnueckoe odyueHue: 2
HayKa. buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ APYTUMH HAyKaMu: Onoxumusi, 6nopusnka, OMOHHKA,

redoreorpadus u ap. Pons u mecto Ouonoruu B GopMUPOBAHUM COBPEMEHHOM Hay4YHOH KapTUHBI MUPA.

3HaueHue Ouosnoruyeckux 3HaHuil. cropus 6uonoruu. 3HaueHue MUTOIOTUH JUIsl pa3BUTHs OMOJIOTUU U

MO3HAHUS MPUPObL. METO bl HUTOIOTUU: MUKPOCKOIUS, XpoMaTorpadus, 3J1eKTpodopes, METOI MEYEHHBIX

aToMoB, nuddepernnanbHoe HeHTPUPYrHpOBaHNE, KYIbTYpPa KIETOK.
Tema 1.2. OcHOBHOe coep:KkaHue 2 OK2
Obmas Teoperuueckoe o0yueHue: 2
XapaKTePUCTUK

Pa3znoo6pazue Ouocuctem. Opranuzanusi OMOJOTHUECKUX CUCTEM. Y POBHU OpraHU3alyu OMOCHCTEM:
a AKU3HU MOJIEKYJIIPHO-TEHETUYECKU I, OpraHOWUTHO-KJIETOYHBIN, OpraHU3MEHHBIN, TOMYISIUOHHO-BUOBOM,

9KOCUCTEMHBIH, OnocdepHsiif. Hayku, n3ydaronme 6nonruueckue o0beKThIHA PA3HBIX YPOBHSIX OpraHU3alluu

xu3HU. OOIIas XapakTepUCTUKA XKU3HHU, CBOWCTBA )KUBBIX cucTeM. [Iponeccsl, nporcxoasiue B

Ouocucremax
Tema 1.3. OcHoBHOE cogepkaHue 6 OK-1
Burosloruueckn | Tegpernueckoe oGyuenmue: 2 OK-2
BasKHbIE = OK-4

XuMH4ecKuit cocTaB KIeTok. Heopranmueckue BemiecTBa KJIETOK, UX OHojorudeckast poiib. Opranndeckue
XuMHeckne BellecTBa KieTku. buonoruueckue nonmumepsl. benku, ctpykrypa u GyHKIUN OETKOBOM MOJIEKYJIbI.
COCIMHCHUS depMeHTBI, TPUHIIUI UX JEHCTBUS. YTIIEBOIbI, X Ononorudeckue GpyHkuuu. JIumuasl, oOmuii miaxn

ctpoenus. ['mapodunsHo-ruapodoOHbIe cBoMicTBA. Knaccudukamnus munuaos. buomornueckue GyHKInmn

munuaoB. AT®. Ctpoenue monekynsl AT®. buonornueckue Gynkiun ATO.

IIpakTHYeckue 3aHATHSA: 2 OK-1




Ponw 6CJ'IKOB, YrJI€BOJOB U JKHPOB B OPraHMU3ME YCJIOBEKA. ButamMuHBI 1 OMOIOTMYECKU AKTHBHBIE ,Z[O6aBKI/I,
HX 3HAYCHHUC B JKMU3HU OpraHru3Ma YCJIOBCKA. T'uno- 1 aBUTaMHHO3EI U MX IIOCIICACTBHUS. HpeILOCTaBJIeHI/Ie
YCTHBIX COO6H.[€HI/II71 C Hpe3eHTaHHCﬁ, IMOATOTOBJICHHBIX ITO IIEPEYHIO HCTOYHHUKOB, PEKOMCHAOBAHHBIX
npenoaaBaTcjcM

OK -2
OK -4

JlabopaTopHble 3aHATHS:

JlabopaTtopHnas pabora «Onpeaenenue ButamuHa C B IPOAYKTaX MUTAHUSDY
[ToaroToBka BapuaHTOB OIBITA, HAOIIOICHUE 32 KAYECTBEHHBIMU PEAKITHSIMH, 3aTI0JTHEHUE paboydei TaOIunIIbI,
WHTEpIpeTalus HabJIIo1aeMbIX sBJICHUHN, (POPMYITUPOBAHUE BHIBOIOB

JlaboparopHas padota «I ' uapoduabHO-THIAPO(GOOHBIE CBOWCTBA JIHITHIOBY
[ToaroroBka BapuaHTOB OIBITA, HAOIIOICHUE 32 KAYECTBEHHBIMU PEAKITHSIMHU, 3aTI0JTHEHUE paboyei TaOIUIIbI,
WHTEpIIpETAIHS HA0IIOIaeMBbIX SBJICHUH, ((OPMYITHpOBaHUE BHIBOJIOB

OK-1
OK -2
OK-4

Tema 1.4.
CrpykrypHo-
(pyHKUMOHAIBH
asi OpraHu3aums
KJIETOK

OcHoBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me:

SN

Knerounas teopus (T. IlIBann, M. lneiinen, P. Bupxo). OCHOBHbIE MOJI0XKEHUS COBPEMEHHON KJIETOYHON
Teopuu. TUIIBI KJIETOYHON OpraHU3aluU: IPOKAPUOTUYECKUHN U dyKapuoTHieckuil. CpaBHUTEIbHAS
XapaKTEePUCTHKA KJIETOK AYKapHOT (PaCTUTEIbHOMU, )KUBOTHOM, rprOHOI). CTpoeHne MpoKapruoTUYECKON
kJeTKd. OCOOEHHOCTH CTPOEHUSI TeTepOTPOPHOM U aBTOTPOPHON IPOKAPHOTUYECKUX KIIeTOK. CTpoeHue
I1a3MaTH4ecKoi MeMOpaHsbl. TpaHCHOpT BEIIECTB Yepes MIa3zMaTHUYeCKyl0 MEMOpaHy: MacCUBHBIN U
AKTUBHBIN. DHJIONUTO3: MUHOIUTO3, (haroruTo3. Dk3o01uTo3. O00I0UYKa WiIu KieTouHas creHka. CTpykTypa
1 (YHKIUU KIETOYHON CTEHKH pacTeHU, rpruOoB.

[Mutomnasma. Llurozomns, Lutockener. OiHoMeMOpaHHbIE OpPraHOM/IbI KJIETKHU: SHOIUIa3MaTHIeCKas CETh
(BIIC), anmapar I'osbpKH, IN30COMBI, IEPOKCUCOMBI, BaKYOJIM PaCTUTENbHBIX KiIeTOK. CTpoeHue u
(byHKIMN 0JHOMEMOpaHHBIX OPraHOUJOB KIeTkH, Kietounslii cok. Typrop.

ITonryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, TUIACTUABL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOILIACTBI, X CTPOEHUE U QYHKUIMU. SIIepHbIi annapaT KJIETKH, CTPOSHHE U (PYHKITUH.
HememOpaHHbIe OpraHou/ bl KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHBIN 1eHTp. OpraHou sl
JBYDKEHUS: pECHUYKHU M KTYyTUKU. CTpoeHHe U (PyHKIIMM HEeMeMOPaHHBIX OPTraHOUI0B KIETKU

JlabopaTopHble 3aHATHSA:

JlaboparopHast pabota «CTpoeHue KIeTKH (PacTeHUs, )KUBOTHBIE, TPUOBI) M KIIETOUYHbIE BKIIOYCHUS
(kpaxMmai, KapOTUHOHIbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[IproGpereHue OnbITa MPUMEHEHHS] TEXHUKU MUKPOCKOITUPOBAHUS TIPH BBITIOTHEHUH TA0OPATOPHBIX paboT.
[ToaroroBka MuKpompenapaToB, HAOIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PAa3INIUi MEXIY

OK -1
OK -2
OK - 4




M3y4aeMbIMU 00bEKTAMH, MHTEPIPETAINS HAOII0IaeMBbIX SIBICHUH, (HOPMYITHPOBAHHE BBIBOIOB
JIaboparopHas pabora «IIpoHuriaeMmocts MeMOpaHbI (TUIA3MOJIH3, IETIIa3MOITU3)»

[TpuoOperenue onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS IIPH BBITIOJHEHUH JTA00PaTOPHBIX PadoT.
[ToaroroBka MUKpOTpENIapaToB, HAOIIOICHIE C TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHUE PA3IIUUUN MEKITY
M3y4aeMbIMU 00bEKTAMH, HHTEPIPETAINS HAOII0IaeMbIX SBICHHHA, ()OPMYITHPOBAHUE BHIBOJIOB

Tema 1.5. OcHoBHOE coep:kaHue OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: OK-2
GYHKIHMOHANBH | CrpoeHue XpoMOCOM. XPOMOCOMHBIHA HAGOP KIIETOK, FOMOJIOTHYHbIC 1 HETOMOJIOTHYHBIC XPOMOCOMBI,
bie (paKTOPBI rarmIonAHbIN U quruionanbii Habop. Hyknennossie kuciotel. JIHK u PHK. Ctpoenue HykIIeMHOBBIX
HACIEACTBEHHOC | xycrior. HykneoTuapl. KommiemeHnTapHbie a30TucThie ocHOBaHus. [IpaBuio Yapradda. Ctpykrypa JJHK -
™ NBOIHas crivpalib, Mecronaxoxaenue u ouonorndeckue ¢pynkiuu JJHK. JTHK-sxcneprusa. Bunst PHK.

Oyukuuu PHK B kitetke

IIpakTHYeckne 3aHATHSA:

Pemenne 3amau Ha onpeneneHue nociaea0BaTeIbHOCTH HYKIEOTHIOB
Tema 1.6. OcHoBHOE co/lep:KaHue OK-1
IIpoueccsl Teoperuueckoe odyueHue: OK-2
MATPUYHOI'0 Martpuunsii cunates JJHK - permukanys. [Ipuanuns! perumkanun JJHK. Mexanusm permmkannn JJTHK.
CHHTE32a Penapauus /JIHK (nopennexaruBHas, noctpemyiekaruBHas). Peakiiuu matpudynoro cuntesa. [IpuHiun

KOMILUIEMEHTAPHOCTH B peakiusax matpuuHoro cuntesa. [JJHK u rensl. I'eneTndeckuii koJ1, €ro cBOMCTBA.

Tpanckpuniwms - marpuunslii cuate3 PHK. Tpancisiuus u e€ stansl. YcinoBus 6MocuHTE3a OerKa.

Crtpoenune TPHK u xoaupoBanne aMuHOKHUCIOT, Posik pubocom B OnocuHTe3e Oenka

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3ana4 Ha ompeseneHne mocaeI0BaTeIbHOCTH aMUHOKUCIIOT B MOJIeKyIe Oenka. Perenue 3amaq Ha

oTpesieNieHUE MOCIeI0OBAaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJ e OeTka B Ciiydae U3MEHEHUS

nocJsenoBareabHOCTH Hykineotu 0B JTHK
Tema 1.7. OcHoBHOe coaepkaHue OK-1
Hexnerounsie OK -2

(opmbI KH3HU

Teoperuueckoe od0yueHue:

Bupycsr - Hekiierounsie (pOpMBI )KU3HU U 00IUTaTHBIE TTapa3uThl. CTPOEHHE MTPOCTHIX B CIIOKHBIX BUPYCOB,
perpoBupycoB, 6akteprodaros. XKuznennsnii nuxin JJHK-cogepkamux Bupycos, PHK-comepxarimx
BHpYycOB, OakTepuodaros, BUY, rematut yenoBeka.

bakrepuu. Obmas xapakrepuctuka. [lonstue mramm. Bupychel n 6akTepun: CXOACTBA U PA3IHIHs




IIpakTHYecKkHe 3aHATHSA:

BupycHbie u GakrepuanbHbie 3a00eBanus. OOIIMe TPUHIIUIIBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX BEIIIECTB. 2
Oco0eHHOCTH TPUMEHEHUS aHTUOMOTHKOB.
[IpencraBnenne yCTHBIX COOOIICHHH ¢ Tpe3eHTalneH, MOATOTOBIECHHBIX 10 IEPEYHIO0 UCTOYHUKOB,
PEKOMEHIOBAaHHBIX MIPENOAABATEIIEM
Tema 1.8. OcHOBHOE cojiep:KaHue 3
Oo0mMmen BemiecTB | Teopernueckoe o0yueHue: 3 OK -2
U NIpeBpalieHue | ACCUMWISIINS U JUCCUMUIISALUSA - IB€ CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa BelecTB: aBTOTPOHBIN U 2
JHEpPIruu B reTepoTpoHbI, a3pOOHBI U aHA’POOHBII. DHepreTuyeckoe odbecrneyeHue KieTku: npespaiieHne ATO B
KJIeTKe oOMeHHBIX Tporeccax. DepMeHTaTUBHBIN XapaKTep peakiuii KJIETOYHOro MeTabonu3ma
[lepBuuHbIil cUHTE3 OpraHMYECKUX BellecTB B kieTke. [Inactnueckuit oomen, @otocunTe3, XeMOCUHTES. 1
AHa3poOHBII SHEpreTHYecKuii 00MeH, AHa3pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN 1
reTepoTpOoQHBIN TUT TUTaHHs. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTUH. DTaIlbl
sHepreTryeckoro ooMena. ['nukonus. buonornyeckoe oKuciIeHUEe, WIN KIETOYHOE JbIXaHHUE
Tema 1.9. OcHOBHOE co/epsKaHue 1
Ku3HeHHbIH Teoperuueckoe od0yueHue: 1 OK-2
IHUKJI KJIETKH. Knerounslii nuki, ero nepuoas! v peryisiuus. Ilepuoasl uatepdassl ux ocodennocty, Auddepenunarus OK - 4
Muro3. Meiio3 KJIETKH U apecT KJIETOYHOro 1nukia. /lenenne knerku - Muto3. CTaguu MUTO3a U IPOUCXOISALINE ITPOLIECCHI.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MuTo3a. Menos - pe1yKinOHHOE AEJIEHUE KIETKH.
Craguu melio3za. Meiio3 - 0CHOBa MOJI0BOTO pa3MHOXkeHUs. [loBeeHre XpoMocoM B Meio3e.
Kpoccunrosep. buonornyeckuii cmbicn meiiosza. D¢ dextsl Meiio3a. Melio3 B )KU3HEHHOM IIUKJIE
OpraHUu3MOB
KourpoabsHnas padora 5)
MonekynapHbId YPOBEHb OpraHU3alliN JKUBOTO
Paznen 2. Ctpoenue u GpyHKUHMH OPraHusmMa 43
Tema 2.1. Coaepixanue 6 OK -2
Ctpoenue 1 OK-4
pPodecCHOHAIBLHO-OPHEHTHPOBAHHOE COiEPKAHUE TEOPETHYECKOro 00yUeHHu s 4




OpraHm3ma OpHoksieTouHble opranu3Msel. KonoHuanbHble OpraHn3Mbl, MHOTOKJIETOYHBIE OpraHU3MBbl, B3anMocBs3b I1K1.2

yacTeld MHOTOKJIETOYHOro opranusma. @yHkius. Opranbl ¥ CUCTEMBI OpraHOB. AIIIapaThl OPraHoOB. IIK 2.1

I'omeocTta3 opranusma u €ro nojAep>KaHue B IMIPOLIECCE KU3HEIEATEIBHOCTH.

@DyHKIMOHANbHAS cucTeMa OpraHoB. TkaHU pacTeHUH. TkaHU )KUBOTHBIX U 4yesioBeka. OpraHbl pacTeHUM.

OpraHbl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAUEHUE OIIOPbI, IBUKEHUS, IUTAHUS, ABIXAHUS,

TPAHCIIOPTa BELIECTB, BbIACICHUS, 3aIIUThI. 3HAUEHUE MPOSBICHUS Pa3paKUMOCTU U PETYIISALUN

*B TOM uncie Ha BEIOOp 00pa30BaTeNbHONW OPTaHU3AIIH:

Jnst mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus "PacTeHus" TeopeTHuecKuil MaTepuan

Tembl "CTpoeHne opranu3ma’ u3ydaercst yriay0JieHHO Ha IpUMepe OpraHu3Ma pacTeHui, TkaHu, oprassl 1

CHCTEMbI OPTaHOB YeJIOBEKa U )KMBOTHBIX PAaCCMaTPUBAIOTCS 0030pHO

OcHOBHOE coAepKaHUE NMPAKTUYECKOTO 3aHATHS:

Teopus kinoHanbHO-cenekTuBHOrO uMMyHuTeta [1. Dpnuxa, .M. MeunukoBa. MHbekunoHHbIe

3aboseBaHus U anuAeMus. BaxkHeilme snuieMun B UCTOPUM YelloBeyecTBa. Bakiunanus kak

npoduIaKkTuka MHPEKIIMOHHBIX 3a00JI€BaHUIA.

[IpencraBieHue yCTHBIX COOOIIEHU ¢ pe3eHTalUeN, TOATOTOBJIEHHBIX 10 EPEYHIO HCTOYHUKOB,

PEKOMEHI0BaHHBIX MPEIO0/IaBaTeIeM
Tema 2.2. Conepxanue OK-2
Dopmbl [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COJEPKAHUE TEOPETUUECKOTO 00YUECHHUS [IK1.2
pa3sMHOKeHHUsI ®opMbl pa3MHOKEHUSI OpraHu3MoB, becronoe 1 monoBoe pazMHOKeHHE. Bupl 6ecronoro pa3sMHOKEHUS: IK 2.1
OpPraHu3MoB MIPOCTOE JIEJIEHNE HA/IBOE, IOYKOBAaHUE, PAa3MHOKEHHE CIIOPaAMH, BETETATUBHOE Pa3MHOKEHUE,

dbparmenTanus, kioHuposanue. [lonoBoe pazMHOXKEHHE.

*B ToM uucie Ha BEIOOp 00pa30BaTeNbHONW OPraHU3aIIH:

Jlnia npodeccuit/crnenuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM U3ydeHus "PacTeHus" TeopeTuueckuii MaTepuan

TeMbl "®OpMBI pa3MHOKEHUSI OPraHU3MOB" U3ydaeTcs yrilyObJieHHO Ha IpUMepe OpraHu3Ma pacTeHUH.

Pa3mHOXkeHMe yenoBeka 1 )KMBOTHBIX PACCMaTPUBAIOTCS 0030pHO
Tema 2.3. OcHoBHoOe coJep:kaHue OK -2
OuTorenes TeopeTnueckoe ody4yeHue: OK-4




JKUBOTHBIX U

I'amerorenes Y ’KUBOTHBIX. CHGpMaTOF€H€3 Hn OOI'CHES. CTpOCHI/Ie IIOJIOBBIX KJICTOK. OHJIO,[[OTBOpeHI/Ie u

YyeJioBeKa SMOpHOHAIBHOE PAa3BUTHE KUBOTHBIX. [lapTenorene3. DmMOpuorenes (Ha mpumepe naHnerHuka). Craauu
sMOpHOreHe3a
Poct u pa3zsutue xuBoTHbIX. [TocTamOpronansHeiii nepuos. [Ipsimoe u Henpsimoe passutue. Pa3Butue c
MeTaMop(ho30M y OECTIO3BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX, CTaIuH MOCTIMOPHOHAIBHOTO PAa3BUTHS Y
YKUBOTHBIX U 4enoBeka. [lepuonpl oHTOreHe3a yenoseka. buonornueckoe ctapeHue U CMEPTh.
I'eponTosorus
Tema 2.4. OcHoBHOE coep:kaHue OK -2
Omnrorenes Teopernueckoe o0yueHue: OK -4
pacTeHui I'ameTtodut u cnopodut, PasmHoXeHUe U pa3BUTHE BOJOpOCIeH. Pa3MHOXEHNE U pa3BUTHE CIIOPOBBIX
pactenuii, PazMHoOxeHHe U pa3BUTHE CeMEHHbIX pacTeHui. PocT. Ileprnonbl oHTOreHe3a pacTeHuit
Tema 2.5. OcHoOBHOe coiep:KaHue
OcHoBHbIE TeopeTnueckoe odyueHue: OK -2
MOHSATHS I'eHeTHKa Kak HayKa O HACJEICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHbIC T€HETUYECKHUE TTOHATHUS
TeHEeTHKH u cuMBouibl, ['eH, ['enoTun, ®enotur, AsuienbHble FeHbl, ATbTepHATUBHBIC IPU3HAKHU, [JOMUHAHTHBIN U
perieccuBHBIN npu3Haku. ['oMo3urora u rereposurora. Ynucras nunus. ['népuasl. OCHOBHBIE METO/IbI
TeHETUKH: THOPUOIOTUYECKHH, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TEHETUYECKUE
Tema 2.6. OcHoBHOE coep:kaHue OK -2
3axonomepHocT | Teoperuyeckoe o0yyeHue: OK-4
U HACJIeJ0BaHus | 3aKOHOMEPHOCTH 00pa30oBaHus ramer, 3akoHsl I'. Mennens: MonoruOpuaHoe ckperuBanue. [1paBuio IIK 1.2
JOMUHUPOBaHUS. 3aKOH €MHO00pa3us EPBOro MOKOJIEHUS. 3aKOH PACLIEIIEHUs TPU3HAKOB. IK 2.1
[MuTomornyeckue OCHOBBI MOHOTMOPUAHOIO CKpeIMBaHus. [ UIloTe3a YnCTOThI raMeT. AHaIU3UpYyIolee IIK 2.2
ckpeuBanue. JJurnopuaHoe ckpemurBanue. 3aKOH HE3aBUCUMOT'O HACJI€OBAaHUS IPU3HAKOB.
[TonurubpuaHoe HaclIe0BaHUE U €r0 3aKOHOMEPHOCTH
ITpodeccronanbHO-OPUEHTUPOBAHHOE CO/IEPIKAHUE TPAKTUYECKOTO 3aHATHS:
Pemenue 3ana4 Ha onpeesieHne BEPOSATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB IIPH MOHO-,
J¥-, TIOJIUTHOPUTHOM M aHAIM3UPYIOIIEM CKPELMBAaHUH, COCTABIIEHNE TeHOTUIINYECKUX CXEM CKpEIUBaHUS
*B TOM uucie Ha BbIOOp 00pa30BaTeIbHON OPraHU3aIIH:
s mpodeccuii/cniennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM M3yueHus "Pactenus" He He0OXOAUM MOI00D
TEHETUYECKUX 3a/1a4 Ha ONPEJEICHNE BEPOATHOCTH HACIIEICTBEHHBIX IIPU3HAKOB IIPU MOHO-, TU-.
HNOJUTUOPUAHOM U aHATM3UPYIOLIEM CKPEIIMBAaHUM Y paCTEHUI
Tema 2.7. OcHoBHOe coiep:KaHue OK-1




B3anmopeiicreun | Teopernueckoe o0ydyeHue: 2 OK -2
€ reHOB I'enoTum kak nenoctHas cucrema. MHOKECTBEHHOE IEMCTBHE TeHOB, 1IneiioTponuss, MHOXKeCTBEHHBIN
ajutenusM. Bzanmopenicteue ajuienbHbIX TeHoB. KogomMunupoBanue. B3anmoaencrere HealieIbHbIX TEHOB.
Kommemenrapaocts. Onucras. [lonumepus

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COACPKAHKUE MPAKTUICCKOTO 3aHSITHS: 2

Pemenue 3aaa4 Ha ONpeaACIICHUC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPU
PAa3JIMYHBIX TUIIAX B33PIMOI[€I>1CTBH$I T'CHOB, COCTABJICHUC 'CHOTHUIIMYCCKHUX CXCM CKPCUINBAHUS

*B TOM uncie Ha BEIOOp 00pa30BaTeNbHON OPTaHU3aIIH:

* [l mpodeccuit/cnenuanbHOCTeH CBI3aHHBIX ¢ 00beKTOM n3ydeHus "Pactenus” Heobxoaum noaoop
TFeHETHYCSCKUX 3a/1a4 Ha ONPE/ICIICHUE BEPOATHOCTH BOBHUKHOBEHHUS HACIICICTBCHHBIX MPU3HAKOB IIPH
Pa3IMYHBIX THIAX B3aUMOICHCTBUS ICHOB y PACTECHHI

Tema 2.8. OcHoOBHOE coJiepkaHne 4 OK-2
Cueniennoe Teoperuueckoe o0yueHue: 2 OK -4
HacJieJ0BaHHe K 1.2
NPHU3HAKOB 3akonbl T. Moprana. CuernieHHOe HaclieI0BaHre TeHOB, HAPYIIIEHUE CLETIEHUSI. XpPOMOCOMHAs TEOpUs IK 2.1

HaclleICTBEHHOCTH. [ 'eHeTHueckoe KapTupoBaHUE XpOMOCcoM. Vcronb30BaHlEe KPOCCUHTOBEpa JUIs K 2.2

COCTaBJICHUA 'CHETUYCCKUX KAPT XPOMOCOM

[IpodeccnonanbHO-OpHUEHTUPOBAHHOE COAEPKAHHUE MPAKTUUECKOTO 3aHITHS: 2

Pemenne 3aaa4 Ha OMNpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB IIPH
CIHCINNICHHOM HACJICAOBAHWH, COCTABJIICHUEC TCHOTUITMYCCKUX CXEM CKPCIINBAHWA

*B Tom uyucie Ha BbIOOp 00pa3oBaTeNbHON OpraHu3aluu:

Jlnia npodeccuit/crnenuanbHOCTEN CBSI3aHHBIX ¢ 00bEeKTOM H3yueHus "Pacrenus" Heobxoaum noadop
TeHETUYECKUX 3a/1a4 Ha ONpe/IeIeHNe BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MPH
CLICTIJIEHHOM HACJIEZIOBAaHUH Y paCTEHUI

Tema 2.9. OcHoBHOE coep:xaHue 4 OK-1
3axonomepHoct | Teoperuyeckoe o0yueHue: 2 OK -2
U U3MEHYUBOCTH | XpOMOCOMHBIN MEXaHHU3M ONPEAEICHUS 110JIa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN 1 OK -4

reTeporaMeTHBIN ToJI. ['eHeTHUeckas CTpyKTypa MOJIOBBIX XpoMocoM. HaclteqoBaH#e ITPU3HAKOB,
CIICTIIICHHBIX C MTOJIOM
IIpakTHYeckHne 3aHATHSA: 2




Pemenue 3aa4 Ha OMpCaACIICHUC BCPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX MPU3HAKOB, CHCIIJICHHBIX C
I1OJIOM, COCTABJICHUC I'CHOTUIIMYICCKHUX CXCM CKPCIIUBAHUA

Tema 2.10.
T'enerunka
YyeJIoBeKa

OcHoBHoOe coepkaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

Kapuorum yenoBeka. MeTopl U3ydeHUsI TCHETUKH YEIOBEKA: TeHEATOTUYECKU, OTM3HEIIOBBIH,
[UTOTEHETHYECKU, OMOXHUMHUYECKUHN, TIOMYJISAIIMOHHO-CTaTUCTHYECKUI, HacnencTBeHHbIe 3a001eBaHms
4enoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YeloBeka. bone3Hnu ¢ HacaeICTBEeHHOM
MPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEAUIIMHCKON T€HETUKU B MPEOTBPAILICHUH U JICYCHUN T€HETUYECKHUX
3a00JIeBaHUI YEIIOBEKA

HpaKanecmle 3aHATHUSA:

Pemenue 3amay Ha OIpPEACIICHUC BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBECHHBIX IIPU3HAKOB, UCIIOJIb3Ys
MCTOJbI I'CHCTUKHU YCIIOBCKA, COCTABJIICHUC I'CHOTUIINYCCKUX CXCM CKPCIIUBAHUS. Hpe,I[CTaBJ'IeHI/Ie YCTHBIX
COO6H.I€HI/II71 C HPCSCHTaHHeﬁ O HaCJICACTBCHHBIX 3a00JIeBaHUAX Y€JIOBEKA

OK-1
OK -2

Tema 2.11.
3akoHOMeEpHOCT
U U3MEHYUBOCTH

OcHoBHOE co/lep:KaHue

Teoperuueckoe od0yueHnue:

B3aumoneiicTBue reHoTHIA U cpeibl pU (hopMUpoBaHUU (eHOoTHNA. I3MEHUNBOCTh MPU3HAKOB.
KauecTBeHHBIE ¥ KOJIMYECTBEHHBIE PU3HAKU. BUIbI U3MEHUYNBOCTH: HACIEACTBEHHAs U HEHACIIEICTBEHHASL.
3aKOH TOMOJIOTHYECKHX PsAJIOB B HacieacTBeHHOH u3meHunBocty (H.M. BaBuios). MoaudukanuonHas,
WK (PeHOTUMHYECKasi U3MEHYUBOCTh. Poiib cpebl B MoanuKamoHHOM n3MeHunBocT. Hopma peakiiuu
npU3HaKa. BapuanmoHHbIN psau BapHallMOHHAs KpUBas. XapaKTepUCTHKa MOIU(UKATMOHHON
U3MEHUUBOCTH

HacnenctBeHHast, Wiy reHOTUIIMYECKask N3MEHUNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. MyTallMoHHast
M3MEHUYMBOCTb. BUIbI MyTalil: FeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. [IpHUMHBI BOSHUKHOBEHUS MyTaluil

IIpakTHYecKkHe 3aHATHSA:

Pemenne 3aaa4 Ha OMpCACIICHUEC TUIIa MyTalluU ITPU NMEPEAAYC HACICACTBECHHBIX IIPU3HAKOB, COCTABJICHUC
TFCHOTUITMYCCKHUX CXEM CKpPCIIMBAHHUA

OK-1
OK -2
OK-4

Tema 2.12.
Ceexknus
OPraHu3MoB

OcHoBHOE coaepxaHue

Teopernueckoe o0yueHue:

CCJ’ICKL{I/ISI KaK HayKa. MeTtoapl ceneKIIMOHHOM pa60TBI, FCTepO3I/IC " €T0 MMPUYIUHBL. HCKyCCTBCHHLIﬁ OT60p2
MAacCOBBIM U HHHHBH,I[yaJ’ILHLIﬁ. OTaIbl KOM6I/IH3.I.[PIOHHOI>1 CCIICKIIMH. COpT, nopozaa, mraMmm AHTOpI/ITMLI
pPEIICHUC 3a/1a4 Ha OIIPEACICHNEC BO3SMOKHOT'O BOSBHUKHOBCHH A HACJIICACTBCHHBIX ITPU3HAKOB IO CCJICKIIUU,
COCTAaBJICHHUEC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

OK-1
OK -2




KonTpoubnas 5)

Crpoenne U pyHKIIUHM OpraHu3Ma
padora
Pa3nea 3. Teopus 3BoronMu 16
Tema 3.1. OcHoBHOE coep:kaHue 2 OK -2
Hcropust Teoperuueckoe ody4enne: 2 OK -4
IBOJIIOIIHOHHOI 0
—— IlepBble 3BOIOLMOHHBIE KOHLIENIUH, | panyanucTudeckas sBoonnonHas konuenus X.b. Jlamapka.

JBxyuue cuibl 3Bostonnu. Kpeannonusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue Juist

(bopMHpOBaHUS UAEU IBOIIOLUN

[Ipennocelaku BOSHUKHOBEHMS JapBUHU3MAa. DBOMIOLMS BUAOB B pupoae. bops0a 3a cymecTBoBanue.

EcrectBenHsblil 0T00p. JluBeprenuus npu3HakoB U BugooOpa3oBaHue. OCHOBHBIE OJIOXKEHUS

cuHTeTHYecKoi Teopuu 3Botonuu (CTI). Ponb 3BoMOLIMOHHOM Teopuu B ((OPMUPOBAHUU HAY4HOM

KapTHHBI MUpPa
Tema 3.2. OcHoBHOeE coep:kaHue 2 OK-2
Muxpossoatonu | Teoperuyeckoe o0y4yenue: 2
A MHUKPO3BOIIOIMS U MAKPO3BOIIOLMS KaK 3Talbl 3BOJIIOLMOHHOIO Ipoliecca. ['eHeTnueckrne OCHOBBI 2

HBOJIIOIMK. MyTanuy 1 KOMOMHAILIMY KaK 3JI€MEHTapHBINA BOJIIOIMOHHBIN MaTepuai. [lomysus kak

3JIEMEHTapHas €AMHULIA 3BOJIOIIUH.

JIBrokyuye cuiibl ((hakTophl) 3BONMIOLNH, MyTallMOHHBIN NpollecC 1 KOMOMHATUBHAsI U3MEHYUBOCTbD,

Murpanus. M3oasamus nonyasiuii; reorpadpudeckas (IpocTpaHCTBEHHAs), OMOJIOTHUECKast

(penpoaykTHBHas). EcTecTBEHHBIN 0TOOp - HampaBistonuii (hakTop BONMIOIUU. bophba 3a cCylecTBOBaHME

KaK MEXaHU3M JICHCTBHS €CTECTBEHHOr0 0TOOpa B MonyssAiusax. Bua u ero kpurepun (pu3HaKu).

Bunoo6pa3oBanue kak pe3yinbTaT MUKPO3BOIIOLUU
Tema 3.3. OcHoBHOE coep:KaHue 2 OK-2
MakposBoawouu | Teopernueckoe o0yyeHuHe: 2
s, MaxkpoaBosmtorusi. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepnios). [1ytu 2

JOCTHKEHHs] OMOJIOrMYECKOro mporpecca: apoMopdho3, uauoagantays, oomas aereuepanus. Metos

M3yUYeHHs] MaKpOIBOJIIOLMH. 3aKOH 3apoablieBoro cxoactsa (3akoH K. bapa). buorenernueckuii 3akoH (3.

I'ekxenp, . Mromiep). OO1me 3aKkOHOMEPHOCTH (TIpaBHIIa) SBOIOIUN
Tema 3.4. OcHoBHOE coep:xaHue 4 OK -2
Bosnuknosenue | Teopernueckoe o0yueHmue: 4 OK-4




U pa3BHUTHE
JKM3HU HA 3emJie

I'unoTe3bl ¥ TeOpUM BO3SHUKHOBEHUS JKU3HU Ha 3€MJIE: KPEallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE)
3apOXKJIEHUE, CTALIMOHAPHOE COCTOSIHUE, TaHCIIEpMUs, 01omno33. Hadano oprann4eckoil 3BOJIOLUY.
[TosiBnieHMe nepBbIX KIETOK. DBOIIOLMSA METa00aM3Ma. DBOIIOLUS IIEPBLIX KiIeTOK. [IpokapuoTs! u
9yKapuoThl. [Iporcxok/1eHue MHOTOKJIETOUHBIX OPraHn3MOB. BO3ZHUKHOBEHNE OCHOBHBIX LIapCTB 3YKapHOT,
OCHOBHBIE YepTHI IBOJIOLNUN PACTUTENBHOIO MUpPa. OCHOBHBIE UEPTHI IBOJIIOLIMU KUBOTHOTO MUpa

HpaRTn'{ecmle 3aHATHUSA:

HpeI[CTaBJ'IeHI/IC YCTHOT'O COO6H_[CHI/I$I HIJICHTBI BpEMCHU 110 OCHOBHBIM OTallaM BO3HUKHOBCHUSA U PAa3BUTUA
KHBOTHOI'O U PACTUTECIILHOI'O MUpa, IMMOArOTOBJICHHBIX I10 IIEPEYHIO HCTOYHHUKOB, PEKOMCHIOBAHHBIX
InperioaaBaTCiIcM

Tema 3.5.
ITpoucxoxaenue
YyeJIOBeKa —
aHTpOINOreHe3

OcHoOBHOE co/lep:KaHue

Teoperuueckoe odyueHue:

AmnTponosnorus - Hayka o yenoBeke. CHCTEMAaTHYECKOE M0JI0KeHHE YenoBeKka. CXOICTBO YEI0BeKa C
AKUBOTHBIMHU. OTINUNA YEJIOBEKA OT KUBOTHBIX. [IpSIMOX0K€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3Ta M BTOPOW CUTHAJIbHOW cHcTeMbl. COOTHOIIEHNE OMOJIOTHYECKUX U
COIIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

OcCHOBHBIE CTaIUU aHTPOIOreHe3a. [[puonuTeKy - MpeiKu YeloBeKa U 4eJI0BEKOOOpa3HbIX 00€3bsH.
[IporoanTtpon - npeaIecTBEHHUK YesloBeKa. ApXaHTpon - JpeBHeNui uenosek. [laneoantpon - 1peBHUI
yenoBek. HeoaHTporn - uesnoBek COBpEMEHHOT0 THIIA. DBOJIIOLUS COBPEMEHHOr0 uenoBeka. Uenopeueckue
pacsl. OCHOBHBIE OOJIBIIINE pachl: EBPONICOUAHAS (€Bpa3uiickas), HErpo-aBCTpalloniHas (3KBaTOpUaNbHAs),
MOHTOJIOHIHAs (a3MaTCKO-aMepuKaHCcKasi). Bpems 1 MecTo BO3HUKHOBEHHMS yesoBeueckux pac. EquHcTBO
YEJI0BEYECKUX pac

HpaKaneCKne 3aHATHUA:

Bpewms u mytu paccenenus yenoBeka 1o miaaHere. [Iprcnoco01eHHOCTh YeoBeKa K pa3HbIM yCIOBHIM
cpensl. Bnusinue reorpaguueckoit cpeibl Ha MOp(HOIOTHI0 U (PU3UOJIOTHIO YETTOBEKa

3ammTa JeHT BpEMEHU U MEHTAIBHBIX KapT B (hopmMaTe YCTHOTO COOOIIEHUS, TOATOTOBJICHHBIX 110 TIEPEUHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX MPETOJaBaTEIEM

OK -2
OK -4

KonTtpoubnas
padora

TCOpCTI/I‘-ICCKI/IC ACIICKTHI 3BOJIFOIIMH XKHM3HH HA 3CMIJIC

Pasznea 4. Dxoorus

26

Tema 4.1.
IKoJ0oruuecKmne
dakTopbI

OcHoBHOe coaepkaHue

Teopernyeckoe o0yueHue:

Cpenbl 0OuTaHMs OPraHu3MOB: BO/IHAS, HA3€MHO-BO3/1YIIIHAs, TOUYBEHHAs, BHYTpHOpPTraHu3MeHHast. OU3HUKO-

OK-1
OK -7




cpeabl :KU3HU

XHUMHUYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3MoB. [IpucnocoOienust OpraHu3MoB K KH3HH B Pa3HBIX
cpenax. [lonstue sxonoruyeckoro pakropa. Knaccugpukarus skonorndeckux Gpaxtopos. [Ipasuiio
muaumyma 1O, JInbuxa. 3akon TonepantHoctu B. [lendopaa

Tema 4.2. OcHoBHOE coep:kaHue OK-1
Honyasuus, Teopernueckoe od0yueHue: OK-2
coodecTBa, DKOJIOrMY€eCcKasi XapaKTEPUCTUKA BU/IA U MOMYJISIUU. DKOJIOTUYECKAasi HUIIA BUIA. DKOJIOTMYECKUE OK -7
IKOCHCTEMBI XapakTepucTUkH nomyisauuu. Cool1iecTBa U S3KocucTeMbl. broneHo3 u ero crpykrypa. CBsizu Mexay

oprasuzMamu B 6uoreHose. CTpyKTYpHbIE KOMIIOHEHTBI 3KOCUCTEMBI: ITPOAYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BelecTB ¥ NOTOK 3HEPruM B 3kocucreme. Tpoduueckue ypoBHU

IIpakTH4yeckue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHbIE MOKa3aTeNN 3KOCUCTEMBI. bruomacca u mpoayKius. DK0JIOTHYECKUe

MUpaMMJIbl yucell, buoMaccsl U 3Hepruu. [IpaBuiio nupaMuibl SHEPTUHU.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJjaHUM 10 MIEPEHOCY BEIIECTBA U SHEPTUU B

HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX HeTIeH U MUpaMul OMOMacChl U YDHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue OK-1
buocdepa - Teoperuueckoe od0yueHue: OK-2
riodanbHas buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasnenuii o buocdepe B Tpyaax B.M. Bepnaackoro. OK-7
Ikosoruveckast | Obxactu Ouocheps! 1 ee KOMIIOHEHTHI. JK1Boe BelecTBO Onochepsl M ero GyHKIUH.
cucremMa 3aKOHOMEPHOCTH CyliecTBOBaHMs O6rocepbl. OcoOeHHOCTH OHOoCchephl Kak I1100anbHOM 3KOCHCTEMBI.

JluHamuueckoe paBHOBecHe B Ouocdepe. PUTMuuHOCTS siBieHU# B Onochepe. KpyroBopotsl BeliecTs u

OMOTre0XUMHUECKUE LIUKJIBI, [ 100a1bHbIE SK0JIOTHYECKHEe MPOOIeMbl COBPEMEHHOCTH U MYTH UX PeIIeHUs

IIpakTnyeckue 3aHATHA:

Pemenne npakTHKo-OpUEHTUPOBAHHBIX PACUETHBIX 3a]a4 Ha ONPEAEICHHUE MIOIAAN HaCAXKICHUN s

CHIDKEHMSI KOHIIGHTPALIMHU YTIIEKUCIIOTO ra3a B aTMoc(epe CBOETO peruoHa MpoXKUBaHUs
Tema 4.4. OcHoBHOE coep:xaHue OK-1
Bunsinue Teopernueckoe o0y4eHune: OK -2
AHTPONMOrEeHHBIX | AHTPOIOreHHbIE BO3ACUCTBUS Ha Ouocdepy. 3arps3HEeHHs KaK BUJI aHTPOIIOTEHHOTO BO3/ICHCTBUS OK-4
¢axTopos Ha (xumuueckoe, pu3nIecKoe, OMOIOTHIECKOe, OTXO/IbI TPOU3BOICTBA U MOTPEOIEHNUS ), AHTPOIIOT€HHbIE OK-7
ounochepy BO3JIEHCTBUS Ha aTMocdepy. Bo3znelicTBus Ha ruapocdepy (3arpsA3HeHUs U UX UCTOYHUKHU, UCTOIICHUS BOJ) IK 1.2

BoszeiictBus Ha uTochepy (nerpaganus MouBbl, BO3IEHCTBAE Ha TOPHBIE IOPOIa, HEPA). 1K 2.1

AHTpPOIIOreHHEBIE BO3ENUCTBUA Ha OMOTUYECKHE cO0bIecTBa (JIEca M PACTUTENLHBIE COOOLIECTBA, IK 2.2

YKUBOTHBIN MUD) [IK 3.1




[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COACPKAHKUE MMPAKTUIECKOTO 3aHSITHS:

Perrenue npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM 110 COXPAHEHHUIO MPUPOIHBIX PECYPCOB CBOETO
peruoHa npo>XKMuBaHuUs

*B TOM uucie Ha BEIOOp 00pa30BaTeNbHON OPTaHU3aAIIH:

s mpodeccuit/cennanbHOCTEH CBSI3aHHBIX ¢ 00bEeKTOM M3yueHus "Pactenus" npeziaraercs mpakTHKO-
OPHEHTUPOBAHHOE PACUETHOE 3a/IaHUE 10 PACUETY CTPYKTYPHI 3a11aCOB JPEBECUHbI

Tema 4.5.
Bansanue
COIMAJIBHO-
IKO0JOTHYECKHX
¢daxTopoB Ha
310pOBbeE
YeJI0BeKa

OcHoOBHOE co/iep:KaHue

10

Teoperuueckoe od0yueHnue:

3/10poBbe U €ro cocTaBisronre. PakTOPkI, MOJIOKUTEITHHO U OTPHUIATEIHFHO BIUSIONINE HA OPTaHU3M
4enoBeKa. BpeaHble MPUBBIYKHU: TOCIIEACTBHS U npodunakTrka. [Tpodiema TeXHOreHHBIX BO3ICHCTBHI Ha
3JI0POBBE YETIOBEKA (IJEKTPOMATHUTHBIE TIOJISI, OBITOBAsI XMMUSI, U30BITOUYHBIC IITYMBI, PaHAIHS U T.I1.).
AnanTanusi opraHu3Ma 4esoBeka K (akTopaM OKpYKaroIiei cpenbl. 3alllUuTHbIE MEXaHU3Mbl OpraHu3Ma
YEJIOBEKA. 3/I0POBbE U PaOOTOCIIOCOOHOCTD.

[Tpununs! popMHupoOBaHUs 370pOBbecOeperaromero noseaenns. Ousnyeckas akTUBHOCTD U 3/I0POBbBE.
I'pynnsl 310poBbs. OCHOBEI 3aKanuBaHusl. buoxuMuueckre acieKThl panoHanbHOro nutanus. [Ipasuia
0€30MacCHOT0 MCNOIb30BaHMsI OBITOBBIX TPHUOOPOB M TEXHUUECKHUX YCTPONCTB

HpaKaneCKne 3aHATHUSA:

Omnpenenenye CyTOYHOTO palloOHa MUTAHUS

Coznanue MHIUBUYalbHOW MaMATKU MO OpraHU3alluy paluoOHAIbHON (PU3NYECKON aKTUBHOCTH

IIpogdeccnonaibHO-OpHEHTHPOBAHHOE COJlePKaHUE JIa00PATOPHOI0 3aHATHS:

N NN D>

JIaGoparopHas paboTa Ha BBIOOD:

1. JlaGoparopHas paboTa «YMCTBEHHas pab0TOCIIOCOOHOCTh
OgnazieHre MeTo1aMu OIpe/ieNIeHHsI ToKa3aTeNel yMCTBEHHOU paboTOCIOCOOHOCTH, 0OBICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BBHIBOJIOB (TMCHBMEHHO) C UCIOIb30BAHUEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB

2. JlabGopatopHas pabota «BnusHue abnotndeckux GpakTopoB Ha YenoBeKa (HU3KUE U BHICOKUE

TeMIIepaTyphl)»

W3yuenne MEXaHN3MOB aJaNTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMITepaTypam 1
00BsICHEHHE MOITYYEHHBIX PE3YJIbTAaTOB U (POPMYIHPOBAHHE BHIBOIOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM
HAYYHBIX OHSTHI, TEOPUN U 3aKOHOB

*B TomM 4ncie npodeccuoHAILHO-OPUEHTHPOBAHHOE CO/IePsKAHUE JIa00PATOPHOIO 3aHATHUSA

B kauecTBe TpUrrepoB CHUXKAIOMIMX PA0OTOCIIOCOOHOCTH UCIOIb30BaTh YCIOBHUS OCYIIECTBICHUS

OK -2
OK -4
OK -7
IIK 1.2
IIK 2.1
[IK 2.2




poeCCHOHATILHOM IeATENFHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndeckas Harpyska u T.1I.

KoHnTpoabHasn 4
Teopernueckue acneKThl IKOJIOTHH
padora
IIpodeccuoHanbHO-OpMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue NPUKIATHOT0 MOTYJIA)
Pasznea 5. buojiornsi B ;KU3HA 8 OK-1
Tema 5.1. Conepxanue 4 OK-2
buorexHoornn | TeopeTuuyeckoe comepKaHue: 2 OK-4
B JKM3HH brotexHonorus kak Hayka u Npou3BoAcTBO. OCHOBHbIE HAPaBJIECHUS COBPEMEHHONW OMOTEXHOJIOTHH. 2 K 1.2
Ka)/10ro Metonpl OnorexHosnoruu. OObEKTh OMOTEXHOIOTHH. JTHKA OMOTEXHOJIIOTHIECKUX U TEHETHUECKUX 1K 2.1
3KcrepuMenToB. [IpaBuia morcka 1 aHaau3a OMOIKOJIOrHYECKON HH(POPMALIUK U3 Pa3JIMYHBIX HCTOYHUKOB 1K 2.2
(HayuHasi 1 yueOHO-Hay4YHas TUTEpPaTypa, CPEICTBA MaccoBOi nHpopMarun, cetb IHTepHET U ipyrue) 1K 3.1
IIpodeccuoHanbHO-OPHEHTHPOBAHHOE CO/IePKAHME MPAKTHYECKOr0 3aHATHUS: 2
Kelicpl Ha aHaIM3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHSIX B 00JIACTH FE€HETHUECKUX TEXHOJIOTH, 2
KJICTOYHOM WHXEHEPHH, MUIIEBBIX OMOTEXHOJOTHA. 3alInuTa Keiica: mpeCTaBIeHNEe Pe3yIbTaTOB PELICHHUS
KelcoB (BBICTYIUICHUE C ITPEe3eHTaIe)
Tema 5.2.1. Coaepxanue 4 OK-1
Buorexnoysornu | IlpakTuyeckue 3aHATHSA: 4 OK-2
W KUBOTHBIE PazButne OMOTEXHOJIOTHI C UCTIONB30BaHUEM KUBOTHBIX, TPUMEHEHHE TIPOTYKTOB OMOTEXHOJIOTHU B 2 OK -4
KU3HH YeJIOBEKa, TIOWCK U aHAIN3 WH(OPMAIIMK U3 Pa3IMYHBIX HCTOYHUKOB (HaydyHas U ydeOHO-HaydHas K 1.2
JuTepaTypa, cpeacTBa MaccoBoi nHpopmanuu, cetb HTepHet u apyrue) Keiicsl Ha ananu3 nHdopMauu o K 2.1
pa3BUTHUN OMOTEXHOJIOTHH C UCIIOJIB30BAaHUEM JKUBOTHBIX (10 TPYIIIaM) MK 2.2
3amura keiica: [IpencraBieHue pe3yabTaToB pelieHHs KecoB (BBICTYIJICHHUE C NTPE3eHTaLUel ) 2 K 3.1
Tema 5.2.2. Copep:xanue 4 OK-1
Buorexnonorun | [lpakTuyeckue 3aHATHSA: 4 OK -2
U pacTeHust Pa3Butne OMOTEXHOJIOTHII ¢ UCTIONB30BaHUEM PACTEHHM, IPUMEHEHNE TPOYKTOB OMOTEXHOIOTUHU B KU3HU 2 OK -4
YeJI0BEKa, TIOMCK U aHAINU3 UH(OPMAIMK U3 PA3TUYHBIX HICTOUHUKOB (Hay4YHas U yueOHO-Hay4Has K 1.2
JUTEparypa, CpesicTBa MaccoBoil nHdopMmaru, cetb IHTepHET U ipyrue) K 2.1
Keticpl Ha aHan3 nHGOPMALIUU O PA3BUTUN OMOTEXHOJIOTUH C MCTIOIB30BAHUEM pacTeHHH (10 Tpymnnam) K 2.2
3amura keiica: [IpencraBieHue pe3yibTaToB p OpelIeHHUs KeHCOB (BBICTYIUICHHE C MTPEe3eHTaIei) 2 K 3.1
Tema 5.2.3. OcHoOBHOE coep:kaHue 4
buotexHosoruu | [IpakTu4ecKue 3aHATHSA: 4




B Pa3BuTHe MpOMBIILIECHHONW OMOTEXHOIOTHIA U €€ MPUMEHEHHE B )KU3HU YEIIOBEKA, TIOUCK U aHAIIH3 2
NPOMBINUIEHHOC | HH(OPMAIMH U3 PA3TUYHBIX UICTOYHUKOB (Hay4YHAs U yueOHO-HAY4Has JIUTEpaTypa, CPECTBA MACCOBOM
™ uHpopmanuu, cetb IHTEpHET U Jpyrue)

Keiicbl Ha aHanu3 HHPOPMAITMH O Pa3BUTHH IMPOMBIIIIICHHOW OMOTEXHOIOTHIA (IO TPYTIIIam)

3ammra kefica: [IpeacraBinenue pe3yabTaToOB PEIICHHs KEHCOB (BBICTYIICHUE C TTPE3CHTALINECH ) 2
Pa3pen 6. BuojdkoJsornueckue uccjaeI0BaHuA 14
Tema 6.1. OcHoOBHOE coep:KaHue 4 OK-1
OcHoBHBIE Teoperuueckoe od0yueHue: 2 OK-2
METOARI Hayusnbrit MeTos1. MeTo 161 OM03KOIOTHYECKUX MCCIICIOBAHUI: TIOJIEBbIE, T1a00paTOPHEIE, 2 OK -4
GHOIKOIOTMYECK | 5 crepymenTatbHble. MOHUTOPHHT OKDY/KAIOLIEH CPe/Ibl: IOKATbHBIH, PerHOHAIbHBIH 1 I106abHbI OK-7
ux . MeTto/b1 TOMCKA, aHATTN3a U 00pa0OTKH MHPOPMALIMH O MPOCKTE B PA3TUUYHBIX UCTOUYHUKAX
uccie0BaHu i

JlaGopaTopHble 3aHATHSA: 2

[TocranoBKa 1ienu, 3a/1a4, BELABM)KEHHE THIIOTE3bI, TPOBEICHUE KCIIEPUMEHTA 110 ONPEACTICHUIO 2

ONTUMAJIBHBIX YCIOBUHN AJI pOcTa ¥ (PU3UOIOTHYECKON aKTUBHOCTH JIPOMOKEBBIX KIETOK. BhIsiBIeHHE

3aKOHOMEPHOCTEH, (HOpMyIHpOBaHUE BHIBOJOB U ITPOTHO30B.

JIaGopatopHble pabOThI Ha BBIOOP O MUHU TPYIIIIaM:

1. Bnusinue TemnepaTypsl Ha pocTa U (PU3HOIOTHUECKYI0 aKTUBHOCTH IPOYKIKEBBIX KIETOK

2. BriusiHue yrieBoJoB Ha pocTa v (PU3UOTOTHYECKYI0 aKTHBHOCTD APOXIKEBBIX KIETOK

3. CoderaHHOE BIMSHUE TEMIIEPATyPhl U YIIIEBOJOB HAa POCTa M (PU3UOIOTUYECKYIO aKTHBHOCTh

JPOXOKEBBIX KIIETOK
Tema 6.2. OCHOBHOE coJep:KaHue 10 OK-1

IIpakTHYeckoe 3aHATHE 2




Bbuosxkogornuec
119707
JKCIIEPUMEHT

00630p TeM y4eOHO-UCCIIEA0BATEILCKUX MPOEKTOB. BEIOOP yueOHO-HMCCIIe10BaTEILCKOTO MMPOCSKTA U3
npenokeHHbIX. PopMUpPOBaHUE KOMaHbl IPOEKTa. AJITOPUTM BbINIOJHEHUS NpoekTa. Kaxnas rpynna
BbIOMPAET OZMH U3 BapUAHTOB y4eOHO-UCCIIE0BATEILCKUX TPOEKTOB:

1. Onenka kauecTBa aTMOCHEPHOTO BO3AyXa

2. OneHka KayecTBa oya METoJJ0M (PUTOTECTUPOBAHUS

3. Onenka kayecTBa BOJ IOBEPXHOCTHBIX BOJIOEMOB IO OPTaHOJENTUYECKUM U (PU3UKO-XUMHUYECKIM
CBOMCTBaM

4. Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX PACTEHUI

5. BiiusiHue cosieBoro 3arps3HEHUs] Ha POCT U Pa3BUTHE CEMSH BBICIIUX PACTEHUI

I[1epBrr1ii sTan BeimonHeHUs mpoekTa: OO0CHOBaHKE aKTYaIbHOCTH BBIOpaHHOW TeMbl. BhisiBieHne
pobJIeMbl UCCIeI0BaHus, POPMYJIMpOBaHKUE TMIIOTE3bl. BEIOOP MeTO10B uccinenoBanus. Beibop Touek
orbopa nmpod Ha TeppuTopun ucciuenoBanus. [loctanoBka neneit u 3agad uccienoBanus. OnpeneneHne
(opMbI IIpeiCTaBICHUS PE3yJIbTAaTOB HccaenoBaHus. OnpeesaeHre 3TaloB U COCTaBICHUE II1aHa
UCCIIEIOBaHUS

OK -2
OK-4
OK-7

JlaGopaTopHble 3aHSITHSI 6
Bropoii aTam BEIMOTHEHMSI MPOEKTA: MOATOTOBKA HEOOXOAMMO MOCY/IbI U MaTepHaia JyIsl SKCIICpUMEHTA, 2
IIPOBE/IEHUE SKCIIEPUMEHTA, IEPUOJUECKas POBEpPKa TeUEHUs IKCIIepUMeHTa/ cOop Marepuaia B
BBIOPAHHBIX TOYKAX O0TOOpa mpoo
Tperuii 3Tamn BHINOIHEHNS IPOEKTA: ITOIYYEHUE NEPBUYHBIX IKCIIEPUMEHTANIBHBIX JTaHHBIX, IPOBEICHUE 2
CTaTUCTUYECKON 00paOOTKU MOJTyUYEHHBIX JAHHBIX
UerBepThlii 3Tal BHIIIOJIHEHUS IPOEKTA: BBISIBICHUE 3aKOHOMEPHOCTEH, (hopMynupoBaHue BHIBOJIOB U 2
IIPOTHO30B, OlIEHKA KayeCcTBa MCCIeyeMOro 00beKTa 10 pe3yabTaraM OM03KO0JIOIMYECKOro aHaIn3a
[IpakTnueckue 3aHATHS 2
3amuTa npoekta. [IpeacTrapnenue pe3ynbTaToB BHIMOIHEHHS yU€OHO-UCCIe10BATEIbCKUX TPOEKTOB 2
(BBICTYILIEHUE C NIPE3ECHTALUEN)

IIpomexyTouHas aTrecTanms K3aMeH

Bcero: 151




3. YcioBusi peajqm3anvu NMpPorpaMmbl 0011e00pa3oBaTeIbHOIO0 y4eOHOIro

npeaMera

3.1 TpeOoBanuss K MHUHUMAJIBLHOMY MAaTepPHAJIbHO-TEXHMYECKOMY

o0ecIeYyeHNIo

Peanuzanus yueOHOro mnpenMera TpeOyeT Haiauuus KaOuMHeTa OMOJIOTHHU JUIs

IIPOBEICHUSI 3aHATHI BCEX BUIOB, IPEIYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpPaMMON, B

TOM YHCJIC TPYIIIOBBIX W HWHAWBHUAYAJIbHBIX KOHCYHBT&HHﬁ, TCKYHICTO KOHTPOJIL H

MMPOMEKYTOUYHOM AaTTECTAIlMU, a TAaKXKE JJISI CaMOCTOSITEIbHOM M BOCHUTATEIBHOMN

paboTsl. MatepuaibHO-TeXHUYECKas 0a3a COOTBETCTBYET JEHCTBYIOIIUM CAaHUTAPHBIM U

IMPOTUBOIIOKAPHBIM HOPpMAM.

MaTepHaJIBHO-T€XHH‘{eCKO€ OCHAIlICHHUC KaOMHETa

VI1.13 Buosnorus

Kabuner Ouosioruu.

O6opynoBanue:

Cron pabouwii - 1

Cryn koMIblOTepHBIi- 1

Cron yuennveckuii - 14

Cryn yueHnueckuii - 27

Cryn msarkuii (u€pnsiii) - 1

Tym0a nns jokymeHToB - 1

Knaccnas nocka — 1

KomrmbroTep ¢ TUIIEH3MOHHBIM MPOTPaMMHBIM o0ecrieueHuem — 1
Konounku — 1 ITpunrep - 1

CereBoii puibtp - 1

MynpsTumenua npoektop - 1

DKpaH A MyIpTUMeAna mpoekTopa - 1

Kongummonep — 1 Crenn «Mupopmanusy - 2

Harnsgasie miakatsl - 4

Makxker monekyin - 4 Maket JJHK - 1

Ckener - 1 XKamo3u - 3

WHCTpYKITMOHHBIE TEXHOJIOTUYECKUE KAPTHI, IEMOHCTPAIMOHHBIE YIEOHO -
HaTJIsTHBIe TOCOOMSI, KapThl, TUTAKATHI, TOCTEPHI, TUIAKTUIECKUI 1
pa3aaTOYHbIA MaTEPHUAIbI.

IIepeuenn

HCO6XOI[I/IMOFO KOMIIJICKTA JIUIICH3MOHHOI'O " CBO6OI[HO

pacnpocTpaHseMOro MNPOrpaMMHOTO OOECIEYEeHHs, B TOM YHCJIE OTEYECTBEHHOTO

IMpOU3BOACTBA.

No HanMeHoBaHMEe TUIIEH3MOHHOTO U CBOOOIHO PACIPOCTPAHSIEMOI0
/1 IPOTrPaAMMHOTO 00ECIIEYEHUSI, B TOM YMCJIE OT€YECTBEHHOTO MPOM3BOJICTRA

1 Oducuoe I10 u3 cocraa makera Microsoft Office 2019

2 Omneparonnast cucremMa Microsoft Windows 10 s oOpasoBaTenbHBIX
opraHu3aun

3 AHTHUBHpYCHOE NnporpaMMHoe o0ecrieueHue Kacnepckuii
Peaymzaniun  mporpamMMmbl  001I€e00pazoBaTeibHOTO — TpeamMera  buosorus

obecrnieyeHa yueOHO-METOIUYECKON TOKYMEHTAIIUEH.

Breaynutopnast paboTa cOmpoOBOXKIAETCS METOIMYECKUM 00ECIICYCHUEM.



OO6yuaronuecst o0ecrieueHbl JOCTYIIOM K oOpasoBaTenbHOM miargopme Moodle
(https://cno.uxnmnur.pd/)

3.2 TpeOoBaHUs K KAJAPOBBLIM YCJIOBHMSIM peajn3anuv 00pa3oBaTeJbLHOH
NPOrpaMMblI

Peanuzanms 0Opa3oBaTelbHON MPOTPAMMBI OOECIICUMBACTCS T€IarOTHYCCKUMHI
pabOTHHKaMHM KOJUIEI)KAa, a TakkKe JHIAaMH, [PUBIEKAaEMbIMU K peaJu3aluu
o0pa3oBaTeNbHOM MPOrpaMMbl, B TOM UYHCJIE U3 YUCIIA PYKOBOAMTENEH U paOOTHUKOB
OpraHu3allvii, HampaBlieHWE JESATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIacTh
npoecCUOHANbHON  NIEITEIbHOCTH M HUMEIONIMX CTax paboThl B JaHHOMU
npodeccruoHanbHOM 00JaCTH HE MeHee 3 JIeT.

[lenarornyeckue pabOOTHHUKH, TMPHUBJIEKAEMble K peald3aliid [POrpaMMbI
MOJTy4aloT JOMOJHUTENbHOE TMpoQeccHoHaNbHOE O00pa3oBaHWE MO0 MporpaMmmam
MOBBIIIEHUS KBaMU(UKaIMU He pexe 1 paza B 3 roja, C y4eTOM pacUIMpeHus: CIEKTpa
npodeCCUOHANIBHBIX KOMIETEHIIMM, B TOM 4HCiIe B (opMe CTaXUPOBKU B
OpraHu3alMsIX, HaIlpaBJICHUE JAESITEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIacTh
poecCUOHaNBHOM eI TeIbHOCTH.

3.3 Undopmannonnoe odecneuenue ooyuenusi. [lepeueHb pexoMeH yeMbIX
yueOHbIX n31aHuii, UHTepHeT-pecypcoB, JONMOJHUTEIbHON JUTEPATYPbI

JIns peanu3zanud MporpaMMbl KaxIblk oOydaronuics oOecreyeH JOCTYIOM K
0azaM JaHHBIX U OuOMMOTEYHOMY (OHIY 0O0pa30BaTENbHONW OpraHU3ALNH.
bubnuoreunbrii (GOHI HMMEET Te4YaTHbIE W/WIM DJICKTPOHHBIE OOpa3oBaTeNbHBIE M
WH(QOpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBAaHHbIE IS  HCMOJb30BaHUS B
0o0pa3oBaTenbHOM Tpoliecce, He CTapIle MSATH JET C MOMEHTA U3JIaHuUs.

OcHoBHas JauTeparypa:

1. 3axapos B.B20.

2. Tlonomapesa 1.H., Kopaunosa O.A., Jlomununa E.H. O6mas 6uonorus. 10
K. YueOnuk. — M.: Benrana-I"pad, 2020.

3. T'onuapos O.B. I'eneruka. 3agauu. — Caparos: Jlunei, 2020.

4. 3axapoB B.b, Myctapun A.I'. O6miast 6MoI0THs: TECTHI, BOIPOCHI, 3aJaHUSI.
— M.: IIpocsemenue, 2020.

5. HuxapeB C.JI. TI'eneruxa: COopHuk 3amad. — M.: Uszn-Bo «IlepBoe
ceHTsiops», 2020.

6. JmutpueBa T.A., Cymaroxun C.B., I'ynenkoB C.M., Menseaera A.A.
buonorus. Yenosek., 2020.

JlonoJiHUTEIbHAS JIUTEpPaTypa:

1. bormanoBa T.JI., ComnomoBa E.A. buonorus. CrpaBoyHUK IS
CTapIICKJIACCHUKOB U noctynaromux B By3bl. — M.: ACT-mpecc, 2011.

2. Tlonomapesa 1.H., Kopaunosa O.A., Jlomununa E.H. O6mas 6uomnorus. 11
KI1. YueOnuk. — M., Bearana-I'pad, 2015.

3. IImmenoB U.H. Jlekuu o o6meit 6uonoruu. — Caparos: Jlureit, 2016.

4. Kawmenckuii A.A., Kpukcynos E.A., ITaceunux B.B. O6mas 6uonorus. 10—
11 k. — M., 2015.



5. Koncrautunos B.M., Ps3anoBa A.Il. O0Omas Ouosorust. Yue0.mocooue st
CIIO. — M., 2015.

6. CusornazoB B.U., Aradponora N.b., 3axaposa E.T. O6mast 6uosorus 10-11.
- M.: Jlpoda, 2016

7. UYeoOsnimer H.B. buonorus. Yueonuk nis Ccy3os. — M., 2016.

8. JloBkoma T.A., Conun H.U. buonorus. OO6ume 3aKOHOMEPHOCTH. 9 Kitacc.
Metoanueckoe mocooune. — M., 2013.

9. MennukoB b.M. buonorus: ¢gopmsl u ypoBHU xu3Hu. — M.: IIpocBemienue,
2011.

10. Mummna H.B. 3amanuss 1us  camMocTosITENbHOM paboThl MO  oOmen
ounonoruu. 11 kmacc. — M.: [Ipocsemienue, 2012.

11. Msarkosa A.H., Kamunosa I'.C., PesnukoBa B.3. 3adeTsl mo Owmosoruu:
OOmas omnonorust. — M.: Jluct, 2016.

12. O6mas 6uonorusi. 8-11 kmacc: Bonpocel. 3aganus. 3agaun. — M.: JIpoda,
2016.

13. IIumenoB U.H. Jlekmuu o o6mieit 6unonoruu. — Caparos: Jlumeit, 2013.

14. IlyroBkun A.IL., ITyroBkuna H.A., Muxee B.C. Ilpaktukym mo oOuiei
ouonoruu. 10-11 knacc. — M.: [Ipocsemnienue, 2012.

15. PszanoBa JI.A. Ilpaktukym mo reHeruke B mmikosie. — YensOunck: UI'TIN,
2011.

16. PeneBa H.b., Connn H.M. buonorus. Yenosek. 8 kiacc. MeTtoamueckoe
rmocobue. — M., 2011

17. CusornazoB B.U., Cyxosa T.C., Ko3nosa T.A. O6uas Ouonorus. 10 kmacc:
nocobwue it yaurtens. — M.: Aiipuc-nipecc, 2012.

18. CusornazoB B.U., Cyxoa T.C., Ko3noBa T.A. O6uas Ouonorus. 11 knacc:
nocobue s yuurensd. — M.: Aitpuc-nipecc, 2011.

19. Copoxkuna JI.B. Temaruueckue 3a4uetsl o 6uosnoruu. 10-11 kimace. — M.: TI]
«Cdepar, 2011

HNnTepHeT pecypcesr:

www. sbio. info (Bcs Omomorus. CoBpemMeHHass OMOJIOTHSI, CTaThbH, HOBOCTH,
OoubmuoTexa).

www. window. edu. ru (Equnoe okHO jocTymna K 00pa3oBaTelbHBIM pecypcam
HNuTepHeTa no OMOJIOTHH).

www.5Sballov. ru/test (TecT st aOUTYpHUEHTOB MO BCEMY IIKOJBHOMY KYpCy
OMOJIOTHH).

Www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHHUKaIIMOHHBIC BUKTOPHUHBI T10
OMOJIOrMU — DKOJIOTMH Ha cepBepe BopoHEKCKOro yHUBEpCUTETA).

www.biology.ru (buosmoruss B  OTkpbeiTOM Koyutemxke. CallT  CONEPKUT
ANIEKTPOHHBIN yueOHUK 110 Orosioruu, On-line TecThI).

www.informika.ru (OneKTpOHHBIN y4YeOHHUK, OOJBIION CHUCOK WHTEPHET-
pPECYPCOB).

www.nrc.edu.ru (buonorudeckass kapTuHa Mwupa. Pazgen KOMIBIOTEPHOTO
ydyeOHUKa, pa3paboTaHHOTO B  MOCKOBCKOM  TOCYIapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).



www. nature. ok. ru (Penkue u ucyeszaroiiue >XMBOTHbIe Poccuu — TpPOEKT
Dxonoruyeckoro 1eatpa MI'Y um. M. B. JlomoHOocOBa).

www. kozlenkoa. narod. ru ([{ns Tex, KTO y4UTCS caM U YYUT APYTUX; OYHO U
JUCTAaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM MPEIMETaM ).

www. schoolcity. by (buosorust B Boripocax u OTBeTax).

www. bril2002. narod. ru (buonorus qis mkoiasHUKOB. KpaTkasi, KoMnakTHas,
HO JIOCTaTOYHO MojpoOHas wuHpopmarus 1o pazgenam: «OOmas OUOIOTHS,
«boTtanukay, «300m0rus», «HeaoBex»).



4. KoHTpo/iIb M OlleHKA pPe3yJbTATOB OCBOEHHSI 0011e00pPa30BaTEJIbHOIO
y4eOHOro npeamera

KoHTpoJib H olleHKa pe3yabTaTOB OCBOCHUS 00IIe00pa30BaTeIbLHOTO MPEeAMETa
PaCKpBIBAIOTCS Yepe3 AUCITUIUIMHAPHBIE pe3yIbTaThl, HAMPaBIEHHBIE HA (POPMUPOBAHUE
o0mux W npodheCCHOHAIBHBIX KOMIIETCHIIMN MO pas3fenaM W TeMaMm COAep KaHUs
y4ueOHOT0 MaTepHaia.

Oo6mas Pa3znen/Tema Tun oueHoYHbIX MEPONPUATHIA
KOMIIeTeHIUsI
Paznen 1. Knerka — KonTponbnas pabota
CTPYKTYPHO- «MoueKysipHbIN YPOBEHb
(GyHKUHOHA/IbHAS eAMHALA OpraHU3aluy >KUBOT0»
“KHBOT0
OK 02 buosiorus kak Hayka. 3anonHenue TabJIUIBI C OMUCAHUEM

METOJ0B MUKPOCKOIIMPOBAHUS C X
JIOCTOMHCTBAMU U HEAOCTAaTKAMMU.
3anonHenue Tabauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTUI

OK 02 OO01mmas xapakTepuCcTHKa XU3HH | 3all0THEHUE CPABHUTEIBHOM TaOIUIIbI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKHBOT'O

OK 01 buonornyecku BaxxHbIe @pOHTaIBHBIN OIIPOC

OK 02 XUMUYECKHE COECTUHEHUS IToAroTOBKa YCTHBIX COOOIIECHUH ¢

OK 04 npeseHTamyeil Belnonnenye u 3ammra

nabopaTopHbIX paboT: «OnpeaencHue
ButamuHa C B IPOJTyKTaX MATAHHS,
«'napodunsHO-THIPOGOOHBIE
CBOMCTBA JIUIIUOBY

OK 01 CrpykrypHO-hyHKIIMOHATBHAS |OneHrBaeMas JUCKYyCCHs 110 BOIIpocam
OK 02 OpraHu3anys KJIeToK JNEKIUH
OK 04 PazpaboTka MEHTaIbHOMN KapThl IO

KJIAaCCU(UKALIUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U YYKapUOTHUYECKUX U 10
[IapCTBaM B MUHU TpyIIax
Brinonnenue u 3ammra 1a60paTOpHBIX
pabor:

«CTtpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOHUIBI,
XJIOPOILIACTHI, XPOMOTLIIACTHI)»
ITpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ TPe3eHTalueH,
IIOATOTOBJIEHHBIX 110 IEPEYHIO
MCTOYHUKOB, PEKOMEH0BAaHHBIX

IpenoaaBaTeiemM
OK 01 CtpykTypHO-(hyHKIIMOHANBHBIE | PpPOHTAIBHBIN OIIPOC
OK 02 (akTOpHI HACJIEICTBEHHOCTH PazpaboTka rimoccapust

Pemenue 3ama4 Ha Ha OIMPECACIICHUC




MMOCJICA0OBATCIIBHOCTU HYKJICOTU OB

OK 01
OK 02

Hpoueccm MaTpu4YHOI'0 CUHTE3a

@pPOHTAIBHBIN ONIPOC

[Tponecchr MaTpuyHOTO cHHTE3a TecT
«[Iporecchl MAaTPUYHOTO CHHTE3a»
Penrenue 3amau Ha onpezencHue
MOCJIEIOBATEIbHOCTH aMHUHOKHUCIIOT B
MOJIEKYJIe OernKa

Pemenue 3agau Ha onpeneneHue
MOCJICIOBATEIIBHOCTA aMHHOKHUCIIOT B
MoOJIeKyJie Oellka B Cllydyae U3MEHEHUS
MOCJICIOBATEIBHOCTH HYKIICOTHIOB
JIHK

OK 02
OK 04

Hexnerounsie GopMbI )KU3HU

@pPOHTAIBHBIN ONIPOC

[ToaroroBka yCTHBIX COOOIIEHUH C
npe3eHTaluen (BUpycHble U
OakTepuanbHbIe 3a001eBanus. OO0IHe
MIPUHIIAITHI UCTIOTH30BaAHUS
JIEKapCTBEHHBIX BemiecTB. OCOOCHHOCTH
MPUMECHCHUS aHTUOMOTHKOR )

OK 02

OOMeH BELIECTB U
MIPEBPAIICHUE YHEPTUU B KIICTKE

@OpoHTANBHBIN OMPOC

3aroTHeHUEe CPABHUTEILHOM TAOIUIIBI
XapaKTEPUCTHK TUTIOB OOMeHa
BEIIIECTB

OK 02
OK 04

JKM3HEHHBIA UK KIETKH.
Muro3. Meiio3

OO6cyx1eHre o BOIpocam JIEKIIUU
Pa3paboTka JeHTH BpeMEeHU
KU3HEHHOTO IHKJIA

Pa3nen 2. Ctpoenne u
(yHKIUM Opranuszma

KonTponbnas padota “CtpoeHue u
¢GbyHKIIMM OopraHuzma’

OK 02
OK 04

Crtpoenue opranmuszma

OneHuBaemasi JUCKYCCHUS

PazpaboTka MEHTabHON KapThl
TKaHEH, OpTraHOB M CUCTEM OPTaHOB
OpPraHu3MOB (pacTeHHsl, )KUBOTHBIE,
YeJI0BEK) C KPaTKOM XapaKTepUCTUKON
ux QyHKINN

[MonroToBka u MpeACTaBICHUE YCTHBIX
COOOIIIeHUH ¢ TTpe3eHTalneil
(MMMYHUTET, HH(EKIIMOHHBIE
3a00JIeBaHuUs, SMUIEMUH, BAKIIMHALMS)

OK 02

@DopMBbI pa3MHOKEHUS
OpraHU3MOB

OpOHTAIBHBIN ONIPOC

3anonHeHyue TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U TpUMepaMu Gopm
Pa3MHOXKEHHUS OpPraHU3MOB

OK 02
OK 04

OHTOreHes KMBOTHBIX U
qeJJoBeKa

PazpaboTka JeHTbI BpEMEHH C
XapaKTEPUCTUKON ITAllOB OHTOT€HE3a
OTZEJILHOM I'PYIIION JKUBOTHBIX U
YeJI0BEKa 0 MUKPOTpyIam
Tect/onpoc

OK 02

OHnTOreHes pacteHuit

CocTaBieHHE )KU3HEHHBIX IHUKIOB




OK 04

pacTeHui 1o otaeraaM (MOXOBUIHBIC,
XBOIIEBUIHBIC, TAIIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02

OCHOBHBIC TIOHATHS T€HETUKU

Pazpabotka rioccapus
Tect

OK 02
OK 04

3aKOHOMepHOCTI/I HacJICeaJ0BaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN ONIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, TU-, IOJIUTUOPUIHOM U
AHAIM3UPYIOIIEM CKPEILMBAHUU,
COCTaBJICHUE T€HOTUIIUYECKHUX CXEM
CKpEeIIUBaHus

OK 01
OK 02

B3aumonelictBrue reHoB

Tect

PazpaboTtka rioccapus
@pOHTaIBHBIN OMPOC

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB MPU
Pa3IMYHBIX TUIIAX B3aUMOJEHCTBUS
T'€HOB, COCTaBJICHNE TeHOTUITMYECKUX
CXEM CKpELIMBaHUs

OK 01
OK 02

CueruieHHOE HacIeJ0BaHUE
IIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB MPU
CIICIIJICHHOM HAacCJICJOBaHUH,
COCTaBJICHHE TCHOTHITNYECCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02

['eneTuka mmomna

Tect

PazpaboTtka rioccapus

Pemenue 3anay Ha onpenenenme
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEICTBEHHBIX MPU3HAKOB,
CIETUICHHBIX C TI0JIOM, COCTaBJICHHE
TeHOTUITUYECKHUX CXEeM CKPEIIUBAHUS

OK 01
OK 02

T'eneTuka uenoBeka

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MMPU3HAKOB,
UCIIOJIb3Ys] METO/Ibl TeHETUKHU
YyeJIOBEKa, COCTaBJICHHUE
T€HOTUINMYECKUX CXEM CKPELIMBAHMS
[ToaroroBka yCTHBIX COOOIIEHUH C
MPE3EHTAlNEN O HACJIEeICTBEHHBIX




3a00JI€EBaHUAX YETOBEKA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTU U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MyTaluHu IIpU nepeaaye
HaCJICIACTBCHHBIX HpI/I3HaKOB,
COCTaBJICHHE TEHOTHITMYCCKUX CXEM
CKpeIIUBaHus

OK 01
OK 02

CCJ’ICKHI/IH OpraHu3mMoB

Tect

Pazpabotka rioccapus

Pemenne 3a1a4 Ha onpeneneHue
BO3MO)KHOTO BOSHUKHOBCHHSI
HACJIECTBEHHBIX IIPU3HAKOB 110
CEJICKIIMH, COCTABIICHUE
TeHOTUINYECKUX CXEM CKPEUIMBAHUS

Pasznea 3. Teopus 3BoJironun

KontposbHas padota “TeopeTuueckue
ACIEKTHI IBOJIIOIUH )KU3HU Ha 3emuie”

OK 02
OK 04

Hcropust 3BOIIOLIMOHHOIO
YYEHUS.

@pOHTAIBHBIN OMPOC
Pa3paboTka 1eHTBI BpeMEHU pa3BUTUS
3BOJIIOLIUOHHOTO YYEHUS

OK 02

MukposBomtonus

@pPOHTAIBHBIN OIIPOC
Pazpabotka rioccapusi TEpMUHOB

OK 02

Maxkpo3BoTIOIHS.

OneHuBaemasi TUCKYCCHS:
UCIIOJIb30BaHUE apTyMEHTOB,
OMOJIOrMYeCKON TEPMUHOJIOTUN U
CHUMBOJIMKH JUTSl OKA3aTeIbCTBA
POJICTBa OPTaHU3MOB Pa3HBIX
CHUCTEMaTHUYECKUX TPYIIT
Pa3paboTka rioccapus TEpMHUHOB

OK 02
OK 04

Bo3HUKHOBEHME U pa3BUTHE
JKU3HU Ha 3emiie

OpOHTAIBHBIN ONIPOC

Pa3paboTka neHTHl BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHsI JKU3HU Ha
3emie

OK 02
OK 04

IIpoucxoxaeHue yeaoBeka —
AHTPOIIOrCHE3

@pPOHTAIBHBIN ONPOC

Pa3paboTtka neHT BpeMeHu U
MEHTaJIbHBIX

KapT Ha BBIOOD:

"IBONIOLMS COBPEMEHHOTO YeJIOBEKa",
"Bpemst 1 myTu pacceseHus 4eIoBeKa
no mianere", "Bnusaue
reorpaduyecKoit cpebl Ha
Mophooruio 1 GU3NOIOTHIO
yenoBeka'", "Henoseueckue pacol”,
o0cyxIeHne

Paznen 4. Ixosorus

Konrponsnas padora
"TeopeTnueckure aceKThl SKOJIOTHH"

OK 01
OK 02

Dxonorudeckue GaxTopsl U
Cpebl )KU3HU

Tect o skojoruueckum pakTopam u
cpellaM >KM3HU OPraHNu3MOB




OK 07

OK 01 [Momymsiusi, cooOriecTna, CocraBiieHne cxeM KpyroBopora
OK 02 AKOCHCTEMBI BEIIECTB, UCIOJIB3YS MaTePUAITBI JIEKIIUN
OK 07 Penienue npakTuKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJIJaHHH 110 IEPEHOCY
BEILECTBA M PHEPTHHU B IKOCUCTEMAX C
cocTaBJieHHE TPOPHUUECKUX LieTel ’
nUpaMul OHOMAaCCHI U SHEPTUU
OK 01 buocdepa - rmobanbHas OueHuBaemasi JUCKYCCHUS
OK 02 9KOJIOTUYECKAs CUCTEMaA Tect
OK 07 Pemenue npakTuko-opueHTUPOBAHHBIX
pacueTHBIX 3aj]a4d Ha OIpe/ieJIeHHe
IIJIOIIAAM HACAXKACHUM Il CHUYKEHUS
KOHIEHTPAIlUU YTIIEKUCIIOro ra3a B
aTMocdepe CBOero pernona
MPOXKUBAHUS
OK 01 BinsiHME aHTPONIOT€HHBIX Tect
OK 02 daxTopos Ha 6Guochepy Pelenue npakTHKO-OPUEHTHPOBAHHBIX
OK 04 pacueTHBIX 3aJJaHU 110 COXPAHEHUIO
OK 07 TIPHPOIHBIX PECYPCOB CBOETO PErHOHA
MPOXKUBAHUS
OK 02 Binsaue counanbHo- OuenuBaemas IUCKyccus
OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha BeInosiHeHUs IPAKTUYECKUX 3aJaHUN:
OK 07 3/10pOBbE YeNIOBEKa "Onpeznenenre CyTOUHOI0 pauoHa
MUTaHus",
"CozlaHue UHINBUTyaJIbHOM MaMATKH
10 OPraHU3alUN PAMOHAIBHON
buznyecKoil aKTUBHOCTH"
Brinonnenue adbopatopHoii paboThl Ha
BBIOOD:
"VMcTBeHHast pabOTOCTIOCOOHOCTD",
"BrnusiHue abuotrueckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
Temneparypsl)”
IIpodeccnonaibHo- 3amuTa Kelca: IpeCcTaBICHNe
OPHEHTHPOBAHHOE CO/lePKaHue |PE3yJIbTAaTOB PEIIECHUS KEHCOB
Pa3nen 5. buoJiorus B ;ku3HM | (BBICTYIUJIEHUE C TIPE3EHTALIUEH )
OK 01 buorexHonoruu B ;KU3HU BrinmonHenue keiica Ha aHaU3
OK 02 Ka)KJI0T0 UH(OPMALIUU O HAYYHBIX JTOCTHKEHUIX
OK 04 B 00J1aCTH T€HETHYECKHUX TEXHOJIOTHH,
I[IK1.1 KJIETOYHOW MH>KEHEPUH, MUIIEBBIX
I1K1.2 OMOTEXHOJIOTUH (TI0 Tpynmnam),
MIPEICTABJICHUE PE3YIbTATOB PEIICHUS
KEMCoB
OK 01 buoTtexHoI0rum 1 KUBOTHBIE BrinmonHenue keiica Ha aHaU3
OK 02 uHpopMauu
OK 04 0 pa3BUTUU OMOTEXHOJIOTHI ¢




[1K1.1

HUCITIOJIB30BaHHUEM XKMUBOTHBIX,

[IK1.2 MIPUMEHEHUE MPOAYKTOB
OMOTEXHOJIOTMH B KU3HU YeoBeka (1o
rpynnam), IpeJCTaBI€HUE Pe3yIbTaTOB
pelIeHus KecoB

OK 01 buorexHooruu u pacTeHus Brinonnenue kelica Ha aHAIU3

OK 02 uHpopmaruu

OK 04 0 pa3BUTUU OMOTEXHOJIOTHM ¢

I1K1.1 HCIIOJIB30BaHUEM pacTeHui (110

[1K1.2 rpynmam), IpeICTaBICHUE PE3yIbTaTOB
pelIeHus KecoB

OK 01 [TpombinienHast OuorexHosorusi |BeimonHeHne Keiica Ha aHAIN3

OK 02 UH(POPMAIIUH O Pa3BUTHH

OK 04 IIPOMBIIIJIEHHON OMOTEXHOJIOTUH (110

TK1.1 rpymmnam), IpeJcTaBlIeHue pe3yIbTaToB

[IK1.2 pEIIeHUs KENCOB

OK 01 ConumanbHO-3TUYECKHUE aclleKThl | BbimonHeHue keiica Ha aHaU3

OK 02 OMOTEXHOIOT Ui uHpOpMaLKU 00 STUYECKUX aCHEeKTax

OK 04 pa3BUTHUS OMOTEXHOJIOTHH (I10

TIK1.1 rpynnam), IpeJCTaBIeHNE Pe3yIbTaTOB

[IK1.2 peLIeHUs KeMCOoB

Pa3znen 6. buoskosornueckune |[IpencraBienue pe3yapTaTtoB

HccJIeI0BAHUSA BBITIOJTHEHUS Y4eOHO-
HCCJIEIOBATENbCKUX IIPOEKTOB
(BBICTYIUIEHHUE C TIPe3eHTalNEN )

OK 01 OcHOBHBIE METO/BI Brimonnenue nabopatopHbsix paboT Ha

OK 02 OMOPKOJIOTUYECKUX BbIOOP B MUHUTPYMIaxX:

OK 04 MCCIIe/I0BaHNH 1. BimmstHue Temneparypsl Ha pocTa u

OK 07 (U3MOJIOTMUECKYI0 aKTHUBHOCTh
JPOXKKEBBIX KIIETOK
2. BausiHue yriieBoJI0B Ha pocTa U
(U3MOIOTMUECKYI0 aKTHBHOCTh
JPOXKKEBBIX KIIETOK
3. CoueTaHHOE BIMSHHUE TEMIIEPATYPHI U
YIJIEBOOB Ha pocTa U
(U3MOOTMUECKYI0 aKTUBHOCTh
JPOXKKEBBIX KIIETOK

OK 01 buoskonornueckuit s3xcnepuMeHT | Bermonuenue yueOHo-

OK 02 MCCIIEIOBATENBCKOTO IIPOEKTa Ha

OK 04 BHIOOD:

OK 07

1. Onenka kayecTBa aTMOC(EPHOTO
BO3/1yXa

2. O1neHKa KayecTBa IIOYB METOIOM
dbuToTeCTUPOBAHUS

3. Omenka ka4yecTsa BOJI




MMOBEPXHOCTHBIX BOJIOEMOB T10
OpraHOJIENTUYECKUM U (PU3UKO-
XUMHUYECKUM CBOMCTBaM

4. Bnusnaue [1AB Ha pocT u pa3BuTue
CEMSH BBICIIUX PAaCTCHUI

5. Biusinue coneBoro 3arpsi3HeHUs Ha
POCT U pa3BUTHE CEMSIH BBICIINX
pacTeHuit

OK 01
OK 02
OK 04
OK 07

Brinonnenue 3x3aMeHaIMOHHBIX
3aJaHuN
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