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1. Oo0mas XapaKTePUCTUKA pabdoueit NPOrpaMMel
0011e00pa30BaTEILHOTO Y4eOHOro npeamera buosgorus

1.1. Mecrto y4eOHOro nmpeamMera B CTPyYKType 00pa3oBaTe/ibHOM NMPOrpaMMbl
Clio

VII1.13 buosnorus siBisieTcst 00a3aTENbHON YaCThIO 00111€00pa30BaTENBHOTO UK
oOpazoBarenbHoi nporpamMmbl B cooTBercTBUM PI'OC CIIO no mpodeccun 19.01.18
AnrmnapaTyik-onepaTop MpoU3BOACTBA MPOIYKTOB MUTAHUS U3 PACTUTEIHHOTO ChIPHSI.

VYII1.13 buonorust uzy4aercs Ha 6a30BOM ypoBHE B 00111€00pa30BaTeIbHOM ITUKIIC
y4eOHOro TMJiaHa OCHOBHOM mpodecCHOHaIbHOW 00pa30BaTENbHON MPOrPaMMBI
YKPYIHEHHBIX Tpymn crenuanbHocTeit/mpodeccuit: 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 yueOHOro npeamera buonorusi Ha 0a30BOM YpPOBHE COCTAaBIISET
151 waca, U3 KOTOphIX 28 4YacoB BKIIOYAET MNPO(HECCHOHATBLHO-OPUEHTUPOBAHHOE
CoJiep’KaHue, YCWIMBAIOIIEE MNPOPECCUOHAIBHYIO COCTABIISIIONIIYI0 IO KOHKpPETHOU
npodeccunn  wiM  coemuanbHOocTH B 3aBucumocth ot DOI'OC  CIIO
npodeccun/CrenuaIbHOCTH.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATUIYETCS B MPUKIATHOM
Moayne (pazmen 5 “buosorus B Ku3HK) s Bcex mpodeccuil/cnenuaibHOCTe Ha
MaTepuaie KeHCOB, CBA3aHHBIX C aHAIM30M MH(OpPMAIMK O Pa3BUTHU U MPUMEHEHUU
OMOTEXHOJIOTMH 1O  oTpaciaM Oyaymed  npodecCHOHANbHOM — AESITeNbHOCTU
oOyuaromuxcs. Kpome Ttoro, mnpodeccrnoHallbHO-OPUEHTUPOBAHHOE —COJEPIKAHUE
yuuThIBaeTCS B pazaene 4 “Okonorus” TpPH  BBITOJIHEHUH JA0OPATOPHBIX U
MPaKTUYECKUX padoT, CBS3aHHBIX C Oyaymiedl nmpodecCHOHANBbHON JesATEeIbHOCThIO
00yyJarommxcs.

[leppon  oOyueHHs W pacOpelneieHue IO  CeMecTpaM  OIpeAelseT
oOpa3oBaTeyibHasi OpraHu3allusi CaMOCTOATEIbHO, C YYETOM JIOTUKH (POPMHUPOBAHUS
OpPEeIMETHBIX  pEe3yJbTaTOB, OOIMX W NPOPECCHOHANBHBIX  KOMIIETEHIIHH,
MEXIPEAMETHBIX CBSI3€d C JAPYTMMHU JUCHUIUIMHAMU 00111e00pa30BaTeIbHOrO |
o61menpodecCHOHAIBHOTO ITUKIJIOB YUSOHOTO TIJIaHa.

1.2. Llesqin ¥ IUIaHUPYyeMble Pe3yJabTaThl 0CBOEHHUSI Y4eOHOI0 MpeMeTa:

Heasb: ¢dopmupoBaHre y CTYIEHTOB TNPEACTABICHUS O CTPYKTYpHO-
(YyHKUIMOHATBHOW OpPraHU3alluy KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHATHUS
pelIeHnii B OTHOIIEHUH OOBEKTOB dKUBOM MPUPO/IbI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3apaum:

1) chopmupoBaTh MOHMMAHUE CTPOSHHS, MHOTOOOpa3usl U 0COOCHHOCTEH JKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHHU3alllH, 3aKOHOMEPHOCTEH MPOTEeKaHUs OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIICHUM B OKPYJKAIOLIEU Cpele, LIEJOCTHOM HAay4YHOM KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BuUTh YyMEHHUS ONPENEATh KUBble OOBEKTHI B MPUPOJE; MPOBOJIUTH
HAOJIIOICHHUST 32 DKOCUCTEMAMHU [IJISl BBISBJICHHMSI €CTECTBEHHBIX M aAHTPOIOTICHHBIX
U3MEHEHHM, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH,

3) cdopmupoBaTH HaBBIKM  MPOBEACHUS  MNPOCTEHIINX  OHOJOTUYECKUX
AKCIIEPUMEHTAJIBHBIX UCCIIEIOBAHUI ¢ COOIIOIEHUEM MPaBUiI OE30MaCHOTO OOpaIeHUS
¢ 00BbeKTaMu U 000PYAOBAHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh MH(GOPMALMIO OMOJOTHYECKOTO XapakTepa 3
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 OMOJIOTHYECKOW HAYKU U
TEXHOJOTHM B TMPAKTHYECKOW JEATEIBHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTHH.



1.2.1. Ilnanupyemblie pe3yJibTAaThl OCBOeHHsI 00Ie00pa3oBaTe/bHOH y4eOHOro mpeamera B coorBercTtBUuM ¢ ®I'OC

CIIO u Ha ocHoBe ®I'OC COO
Kox un I[lnanupyeMble pe3yibTaTbl OCBOCHHSI Y4eOHOI0 MpeaMeTa
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 TPpy10BOT0 BOCIIMTAHMS
- 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 npodeccHoHaTbHON

JeSITEIIbHOCTH,
OBnaneHre yHHMBEpPCaIbHBIMU YUE€OHBIMU IO3HABATEIbHBIMU
JEUCTBUSIMH:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

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

- YCTaHaBIMBATh 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 PEeIICHUs )KU3HEHHBIX MPoOIIeMm;

cOpPMUPOBAHHOCTh ~ YMEHUS  PACKpBIBaThb  COJEp>KaHUE
OCHOBOTOJIAralmux OHOJOTHYECKUX TEPMHHOB U TOHSATHUI:
KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MONYJSALHUS,

JKOCUCTeMa, OuomeHo3, Ouocdepa; MerabonusM (0OMeH
BEIIECTB W TpEBpallleHWe  JHEPruH),  TIOMEOCTa3
(camoperynsuus), OnocuHTE3 Oenka, CTPYKTypHas

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

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

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

! YkasblBatoTcs AMUHOCTHBIE M MeTanpegmeTHble pe3ynbTaTbl 3 PrOC COO (B nocneaHen peaakumm ot 12.08.2022), popmumpyembie obuieobpa3oBaTesibHOM AUCLUNAMHON

Z,U,VICLI,MI'IHVIHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocnegHen pegakumm ot 12.08.2022)




KPUTEPUU UX JTOCTUKCHUS;

- BBISABIIATD 3aKOHOMCPHOCTH u MMPOTUBOPCUUA B

paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCHUTb KOPPCKTHBbBI B  ACATCIIBHOCTb, OLCHUBATH
COOTBETCTBHEC PE3YIBTATOB OeJIsIM, 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 JIeATETFHOCTH, 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 WJEH, TMpeAsaraTb OpPUTHHAIbHbBIE
MOJIXOJIBI U PEIICHHUS;

- CIIOCOOHOCTh WX HCHOJL30BAHHSA B IIO3HABATCIBLHON U
COIIMAIBLHOM IPaKTUKE

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh OCHOBOIOJIAralOIINe
Oouonornyeckue 3akoHbl U 3akoHoMepHocTu (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 ouosioruu:

II03HaHMH:, HCIIOJIB3YEMBIX B

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

HBHCHHﬁ; OopraHu3anii MW IIPOBCACHUA OMOJIOrHYECKOI0
OKCIICPUMCHTA, BBIIBHKCHUA THUIIOTE3, BbISABJICHUA
3aBUCHUMOCTH MCKOY HCCICAYCMbIMU BCIIMYUHAMU,

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

3aKOHOB;
C(OPMHPOBAHHOCTE ~ YMEHMsI  BBIJICNATh  CYLIECTBEHHBIE
IpU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT M  DJYKapHOT;

OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOTeOlIeHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOLECCOB
oOMeHa BEIIECTB W TIPEBpAIICHUS DJHEPTHMH B KIIETKE,
(dboTocuHTE3a, IIACTUYECKOTO M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIIOIOTBOPCHHUS, PA3BUTHS U
pPa3MHOXKCHHS, WHAWBHIYyaJLHOTO Pa3BUTHUS  OpPTraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
oTOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeae OOWTaHWS, BIHUSHUS KOMIIOHEHTOB DSKOCHCTEM,
AHTPOTIOTEHHBIX H3MEHEHHH B 9KOCUCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpeBpallleHne 3Heprun B onocdepe;
c(hOpMUPOBAHHOCTh YMEHUS pelniaTh OWOJIOTHYECKUE 3aJauH,
COCTABIISAITh TEHOTHUITUYECKUE

CXEMblI CKpCIIUBAHHA  IJIA

Pa3HbBIX THIIOB HACJICAOBAHHA IIPHU3HAKOB Y OPraHHU3MOB,




COCTaBJIAITb CXEMbI IICPCHOCAa BCIICCTB HW OHEPITUU 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 o0Js1acT¥ HEHHOCTH HAYYHOI'O NO3HAHUSA:

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

NPaKTUKH, OCHOBAHHOTO Ha
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MHUPE;

OCO3HAaHUIO CBOCT'O

- COBEPIUCHCTBOBAHME S3BIKOBOM M UYUTATEIbCKOM KYJIBTYPBI
KAaK CpeACTBa B3aUMOJACUCTBUS MEXKIY JIIOAbMU W IO3HAHUSA

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

JeATEeIbHOCTh UHANBUIYAIBHO U B TPYIIIE;
OBnaneHne yHUBEPCATHHBIMH yUE€OHBIMH TTO3HABATEIHLHBIMU
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 (DOPM MPEACTABICHHUS;

- CO3/laBaTh TEKCThl B pAa3jMYHBIX QopMaTax C y4EeTOM
Ha3Ha4YeHHs] MHPOpPMAIMU U IIEJIEBOM ayIUTOpUH, BhIOMpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS ¥ BU3YATH3aIINN;

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

- WCIIOJTh30BATh cpencTBa nH(pOpPMAITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJOTUN B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U

OpraHnu3alOHHBIX 3aga4 C

chOpPMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  OLIEHUBATh
uH(bOpMaIi0 OHOJIOTUYECKOTO COAEPIKAHUS, BKIIOYAOIIYIO
NICEBJOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UICTOYHUKOB (CpeIcTBa
MaccoBoM HWHGOpPMallMK, HAYYHO-TIOMYJISPHBIE MaTepHallbl);

WHTEPIPETUPOBATh  ITHUYECKHE  ACMEKThl  COBPEMEHHBIX
HCCICAOBAHUNM B OWOJIOrUM, MEIWUIMHE, OHOTEXHOJIOIUU,
paccMarpuBarh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH [0 OTHONMICHUIO K HHM
COOCTBEHHYIO MO3HUIIUIO;

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
ATHUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW O€30MacCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3alUTHl HHPOPMAIUH,

UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. O¢dpexruBHO

B3aMMOJICIICTBOBATH
u pabortartb B
KOJUJICKTHBE u
KOMaHjie

- TOTOBHOCTb K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEIEICHHUIO;

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

OBi1agenne
JeHCTBUSIMMU

6) COBMECTHAA N€eATEJIbHOCTD.

YHUBEPCAJIbHBIMH KOMMYHHUKATHUBHBIMHA

- NMOHMMaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW H
UHAUBUAYAJIbHON pabOThI;

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

pPOJM C y4eTOM MHEHHMH yYaCTHHUKOB OOCYXJaTh PE3yJbTaThl
COBMECTHOM paboThI;

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

- OCYILECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE IIOBEJICHUE B
pa3IMyYHBIX IPOSABIIATE  TBOPUYECTBO  H

BOO6pa)KeHI/Ie, OBITh HWHHUIIMaTUBHBIM

CUTyaluiax,

OBnanenne YHHBepPCAJIbHBIMU 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, BBIABHKCHH A THIIOTC3, 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 CIIOCOOHOCTHh MOHUMATh MHUDp C IIO3MIUHU OPYroro
YCJIOBCKA

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

3P PEeKTHBHO
JIEWCTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- c(pOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpHl, IOHUMaHHUE
BIMSIHUA ~ COLHUAIbHO-)KOHOMHMYECKHX  IPOLIECCOB
COCTOSIHME NPUPOAHOM M COLMAIbHOM Cpeabl, OCO3HAHUE
17100a1bHOTO XapaKkTepa HKOJOTMUECKUX MpodieMm;

- IUIAaHUPOBAHME M OCYILECTBICHUE JIEHCTBUI B OKpY’KarolIen

cCpeac Ha OCHOBC 3HAHUA ueneﬁ YCTOI‘/'I‘II/IBOFO Pa3sBUTHA

Ha

YCII0OBCUYCCTBA,

AKTMBHOE  HENPUIATHE  JEHUCTBHUM, IPUHOCALIUX  BpEX
OKpYKaOIlEeH Cpee;

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

- pacminpeHuc OIIbITa ACATCIIBHOCTH AKOJIOrHYECKON

HAITPaBJICHHOCTH,

- OBJIaICHUC HaBBbIKAMH y‘-Ie6H0-I/ICCJIGI[OBaTeJ'II)CKOI71, HpOGKTHOfI n
COLIPIaJ'H:HOﬁ JACATCIIBHOCTHU

c(OPMHPOBAHHOCTb YMEHUS MPUMEHSThH MOJYyYEHHbIE 3HAHUS
Ui 00BsCHEHUSI OMOJIOTMYECKUX IMPOLECCOB U SBICHUMU, IS
IPUHATHSA PAKTUYECKUX PEIICHUI B MOBCEJHEBHOW JKU3HU C
nenpo  obecriedyeHuss O€30MaCHOCTH CBOETO  3/10pPOBbSI U
3]I0pOBbsI  OKPYXAIOLUX JIHOAEH, COOJIIOJEHHs 310pOBOrO
oOpasa >KU3HHM, HOPM IPAMOTHOT'O MOBEJIEHUS B OKpY’Karolei
IPUPOIHOMN cpene; IIOHUMAaHHUE HE00X0IMMOCTH
UCIIOJIb30BAaHUSl JJOCTMKEHUM COBPEMEHHOW Ouojoruu u
OMOTEXHOJIOTUH AJIS PAllMOHAIILHOTO IPUPOAONOIb30BAHUS

[IK 1.1. ITpoBepsaTh
UCTIPABHOCTh
TEXHOJOTUIECKOTO
o0opymoBaHus,
CHCTEM
0€30MacHOCTH U
CUTHAJIM3AIlNH,
KOHTPOJILHO-
U3MEPUTEITBHBIX
npubOpoB 1
ABTOMATHKH Ha
ABTOMATH3HUPOBAHHBI




X TEXHOJIOTUYECKHUX
JTUHUAX
IIPOU3BOJICTBA
MPOJIYKTOB MTUTAHUS
U3 PaCTUTEIHHOIO
CBHIPbS B
COOTBETCTBUHU C
AKCIUTYaTallMOHHOM
JIOKyMEHTaIUEH.
[IK 1.2. BemomHsTh
TEXHOJIOTHYECKHE
OTIEPALINH TI0
yCTpaHEHUIO
HEHUCIIPAaBHOCTEW B
pabote
TEXHOJIOTHYECKOTO
o0opynoBaHus,
CUCTEM
0e30MmacHOCTH 1
CUTHAJIM3ALUH,
KOHTPOJILHO-
U3MEPUTENIbHBIX
npuOOpoB U
aBTOMAaTUKH Ha
aBTOMAaTHU3UPOBAHHBI
X TEXHOJIOTUYECKUX
JTUHUSAX
MPOU3BOJICTBA
MPOJIYKTOB TTUTAHUS
U3 paCTUTEIBHOTO
CBHIPBS B
COOTBETCTBUU
AKCIUTyaTallMOHHOU
JOKYMEHTAIUECH.




IIK 1.3. Oyumarts ot
3arpsi3HEHUN,
CMa3bIBaTh U
MIPOBOJIUTH
CaHHUTAPHYIO
00paboTKy
MEXaHUYECKUX
JIeTaliel U y3JIOB
000pyI0BaHUs 110
MIPOU3BOJICTBY
NPOJIYKTOB MTUTAHUS
U3 PACTUTEIHHOTO
CBIPbSI COTJIACHO
rpadukam

PO HIAKTUICCKOM
00paboTKH.

[IK 1.4. T'oroBUTH
pabouee mecTo,
TEXHOJIOTHYECKOE
o0opynoBaHue,
CUCTEMBI
0€30MacHOCTH U
CUTHATN3aIlNH,
KOHTPOJIbHO-
U3MEPUTEITbHBIC
npubopsl U
ABTOMATHKY Ha
ABTOMATU3UPOBAHHBI
X TEXHOJIOTHIECKIX
JUHUSX K 3aIyCKY
TEXHOJIOTHIECKOTO
npoiiecca
IPOM3BOJICTBA
MPOJYKTOB TUTAHUS




U3 PaCTUTEIBLHOTO
CBHIPbS B
COOTBETCTBUH C
AKCIUTYaTallMOHHOM
JIOKYMEHTAIUECH.

IK 2.1.
PerynupoBatb
napameTpsl U
PEKUMBI
TEXHOJIOTUIECKUX
onepanui
IIPOU3BOJICTBA XJI€0a,
XJ1€000yIOUHBIX,
MaKapOHHBIX U
KOHIUTEPCKUX
U3JIeNIni Ha
ABTOMATU3UPOBAHHBI
X TEXHOJIOTUIECKUX
JUHUSX B
COOTBETCTBHUH C
TEXHOJIOTHYECKUMHU
uHeTpykusamu. 11K
2.2. IIpoBoauTh
TEXHUYECKHE
HaOIIOIeHUS 32
X0JIOM
TEXHOJIOTUYECKOTO
nporecca
IPOM3BOJICTBA XJ1e0a,
x71€000yI0YHBIX,
MaKapOHHBIX U
KOHIUTEPCKUX
u3nenui. 11K 2.3.
PerynupoBatb




napaMeTpbl KayecTBa
TOTOBOM ITPOYKLIHH,
HOPM PAcXo/ia ChIPbs
¥ HOPMaTHBOB
BBIX0/1a TOTOBOM
MPOIYKIINH B
nporecce
BBITIOJTHEHUS
TEXHOJIOTHYECKHX
onepauui
MIPOU3BOJICTBA XJIe0a,
XJIe000YIIOUHBIX,
MaKapOHHBIX U
KOHIUTEPCKUX
U3Ienuii Ha
ABTOMATH3UPOBAHHBI
X TEXHOJIOTUYECKUX
JUHUSX B
COOTBETCTBUHU C
TEXHOJOTHYECKUMH
WHCTPYKITUSIMHU.

[IK 2.4.
YnakoBbIBaTb U
MapKUpPOBaTh
TOTOBYIO
IpoayKIHIo (xy1e0a,
x71€000yI0UHBIX,
MaKapOHHBIX U
KOHIUTEPCKUX
u3/1eNuii) Ha
CIeNUaIbHOM
TEXHOJOTHYECKOM
000pyI0OBaHUY.




Koanl

I[InanupyemMble pe3yjbTaThbl 0CBOCHHS Y4eOHOI0 MpeIMeTa BKJIYAIT

JIP 01

Cc(OPMHPOBAHHOCTh YYBCTBA TOPJOCTH M YBAKEHHS K HCTOPUU U JIOCTHXKEHUSIM
OTEYECTBEHHOM OMOJIOrMYeCKOM HayKM; MPEACTaBIECHUS O IEJIOCTHOW €CTEeCTBEHHO-
Hay4YHOU KapTUHE MUPA;

JIP 02

NOHMMAHHE B3aMMOCBSI3U U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK, UX BIMSHUS HA
OKPYKAaIOIIYI0  Cpelly, JKOHOMMYECKYI, TEXHOJOTHYECKYI0, COLMAIbHYID U
ITUYECKYIO Cephl IeSTEIbHOCTU YeJIOBEKA;

JIP 03

CIIOCOOHOCThH HMCMOJIb30BaTh 3HAHUS O COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTHHE
MUpa B 00pa3oBarelbHOM M MPO(ECCHOHAIBHOW JESTEeIbHOCTH; BO3MOXKHOCTH
nH(OPMaLMOHHON CpeJibl U1 00ecredeH sl MPOTYKTUBHOTO caM000pa3oBaHus;

JIP 04

BJIQJICHUE KYJIbTYPOW MBIIIIECHUS, CIOCOOHOCTh K 0000IICHUIO, aHATTN3Y, BOCIIPUSATHIO
uHpopMaluu B 00JIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE II€JM U BBIOOPY MyTei ee
JOCTIKEHUS B PO ECCHOHATBHOMN cdepe;

JIP 05

CIIOCOOHOCTH PYKOBOACTBOBATHCA B cBoOcH JACATCIIbHOCTHU COBPECMCHHBIMU
INpuHOUIIaMH  TOJICPAHTHOCTHU, JUajiora MW  COTPYAHHNYCCTBA, T'OTOBHOCTHh K
BSaHMOﬂeﬁCTBHIO C KOJIJICraMu, pa60Te B KOJIJICKTHUBCE,

JIP 06

TOTOBHOCTb HCIIOJIb30BAaTh OCHOBHBIE METOJIbI 3aIMTHl OT BO3MOXHBIX IOCIIEICTBHUI
aBapwii, kKaractpod, CTUXUHHBIX OEJICTBUM;

JIP 07

o0ajanre HaBbIKaMH 0€30TacHOM paboTH BO BPEMs TPOEKTHO-UCCIIEA0BATEIBCKON 1
OKCIIEPUMEHTAJIBHONH  JCATENBHOCTH, TIPH  KCIOJB30BAaHUH  JIAOOPATOPHOTO
000pyI0BaHNS;

JIP 08

CHOCOOHOCTh HCIOJIB30BaTh MPUOOPETCHHbIE 3HAHMS M YMEHUS B IPAKTUYECKON
NEeSITEIbHOCTH W TOBCEAHEBHOM JKM3HU ISl COONIOJCHHS Mep MNPOQUIAKTUKA
OTpaBJICHUH, BUPYCHBIX M JApPYrUX 3a00JI€BaHUM, CTPECCOB, BPEAHBIX IPUBBIUEK
(KypeHwus, aIKOroiM3Ma, HapKOMaHHM ); IpaBWJI IOBE/ICHUS B IPUPOIHON cpeie;

JIP 09

FOTOBHOCTh K OKA3aHUIO IIEPBOM IMOMOLIM INPHU TpaBMax, NPOCTYIHBIX U APYTHX
3a00JIeBaHUSX, OTPABJIEHUSIX MUIIEBBIMUA IPOAYKTAMU

MP 01

OCO3HAHUE COILMAIBLHON 3HAYMMOCTU CBOEH MPOQECCHu/CIeNUaTIbHOCTH, 00JIaaHue
MOTHBAIIMEH K OCYIIECTBICHHUIO MPO(hecCHOHANBLHOI e TeNbHOCTH;

MP 02

MOBBILICHHE WHTEUIEKTYaJIbHOTO YpPOBHS B IIPOLECCE M3Yy4YEHUS OMOIOTMYECKHUX
SBJICHUH; BBIJAIOIIMXCSA JOCTHKEHUN OHOJIOrMM, BOIIEIINX B OOIIEYETIOBEUYECKYIO
KYJIbTYpPY; CJIOXHBIX M INPOTUBOPEUUBBIX IMYyTE€H pa3BUTUS COBPEMEHHBIX HAyYHBIX
B3IVIAJIOB, WAEH, TEOpUM, KOHLENIMH, Tunmore3 (0 CYHUIHOCTH M IPOUCXOKICHUU
YKU3HU, YEJIOBEKA) B X0JIe pabOThI C pa3IMUYHbIMH HCTOUHUKAMU HH(OpMaLINN;

MP 03

CIIOCOOHOCTH OpPTaHHU30BbIBATH COTPYAHUYCCTBO CANHOMBIIIIIICHHUKOB, B TOM YHCJIC C
HCITOJIb30BAHUEM COBPEMCHHBIX I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TGXHOHOFHﬁ;

MP 04

CIIOCOOHOCTh TMOHUMATh MPHUHIMIBI YCTOWYMBOCTH M MPOJYKTHBHOCTH >KHUBOUN
OpPUPOJbI, TYTH €€ W3MEHEHMs] TMOJ BIUSHUEM aHTPONOTeHHBIX (HAKTOPOB,
CHOCOOHOCTh K CHUCTEMHOMY aHaJM3y TIJIOOAIbHBIX HSKOJOTHYECKUX IpolIeM,
BOIIPOCOB COCTOSIHUSL OKpYXaromled cpelbl M palHOHAIbHOIO HCIHOJIb30BaHUS
IIPUPOJIHBIX PECYPCOB;

MP 05

yMeHHE OOOCHOBBIBaTH MECTO M pPOJb OHOJOTMYECKMX 3HAHMM B MPaKTUYECKOU
JEATEIBHOCTH JIIOJIEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUM; OIpPENEISATh KUBBIE
00BEKTHl B NPUPOJIE; MPOBOAMTH HAONIOAECHHS 3a JKOCHCTEMAMH C IEJbI0 HX
ONMCAHUSA U BBISBIICHUS €CTECTBEHHBIX M AHTPONOICHHBIX M3MEHEHMH; HAXOIUTh U
AHAIM3UPOBATH HHPOPMAITHIO O KUBBIX 00BEKTAX;

MP 06

CIIOCOOHOCTH MIPUMCHATDH OHOJIOTUYECKHUE W DKOJIOTUYECKUE 3HAHHS JJIs1 aHalInu3a
MPUKIIAAHBIX npo6neM XO03SICTBEHHOMN JACATCIIBHOCTH,

MP 07

CIIOCOOHOCTh K CaMOCTOATCIIBHOMY IIPOBEACHHUIO HCCHGHOB&HHﬁ, IIOCTAaHOBKEC
CCTCCTBCHHOHAYYHOTI'O 9KCIICPUMCHTA, HCITIOJIB30BaHHIO I/IH(I)OpMaI_II/IOHHLIX




TEXHOJIOTHI JIJIsl pelIeHNs HayYHbIX U MpodecCHOHAIbHBIX 33/1a4;

MP 08

CIIOCOOHOCTh K OIIGHKE ITHYECKHUX ACIEKTOB HEKOTOPBIX HCCIIECIOBAaHUI B 00JIaCTH
OMOTeXHOJOTHH (KIIOHUPOBAaHHE, HCKYCCTBEHHOE OILIIOIOTBOPEHHE);

ITP6 01

c(OpPMHPOBAHHOCTD PEACTABICHUI O POJIM M MECTE OMOJIOTUU B COBPEMEHHOU
HAy4YHOU KapTUHE MHPA; TOHUMaHUE POk OMOJIOTHH B POPMUPOBAHUU KPYTro30opa U
(YHKIMOHATIBHON ITPaMOTHOCTH JJISl PEIICHUS MPAKTHYECKUX 3a7ay;

ITP6 02

BJIaJICHUE OCHOBOIIOJIATAIOIIMMH TIOHSITHAMU U TIPEJICTABIICHUSMH O KUBOH IIPUPOJIC,
€€ YPOBHEBOM OpraHMU3AIK U YBOJIIOIMH; YBEPEHHOE MMOJIH30BAHIE OMOIOTUIECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOMT;

I1P6 03

BJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOT'O MTO3HAHUS, UCTIOIb3YEMBIMU MPU
OMOJIOTUYECKUX UCCIIETOBAHUIX KHUBBIX OOBEKTOB U SKOCUCTEM: OITUCAHUEM,
U3MEpEHUEM, MTPOBEICHUEM HAOIIOICHHUIA; BBISIBIICHHE U OIICHKA aHTPOIIOT€HHBIX
M3MEHEHUH B IPUPOJIE;

I1P6 04

c(OpPMHUPOBAHHOCTh YMEHUH OOBSCHITH PE3YNIbTAaThl OMOJIOTUYECKUX IKCIIEPUMEHTOB,
pelaTh IeMeHTapHble OMOJIOTHYECKUE 3a1a4H;

ITP6 05

c(hOpMUPOBAHHOCTH COOCTBEHHON MO3UIIMH 110 OTHOILIEHUIO K OMOJIOTHYECKON UH
dbopmariu, moaydyaeMoi U3 pa3HbIX HICTOYHUKOB, TJI00QIBHBIM SKOJIOTUUECKUM
npo0iieMaM U MyTSIM UX pelIeHus

JIPB 01

Oco3Hatonuii ce0s rpakJaHUHOM U 3al[UTHUKOM BEJIMKOI CTpaHBbl

JIPB 02

[IposiBnsromMi aKTUBHYIO I'PAXIAHCKYIO MTO3HIIMIO, JEMOHCTPUPYIOIIHN
MPUBEPKEHHOCTh MPUHLIUIIAM YE€CTHOCTH, MOPSAJOUYHOCTH, OTKPBITOCTH,
HDKOHOMHUYECKH aKTUBHBIM M Y4aCTBYIOLIUHI B CTYI€HUYECKOM U TEPPUTOPHAIIBHOM
CaMOYIPAaBIICHUH, B TOM YHCJIE HA YCIOBHUAX JOOPOBOIbUECTBA, MPOAYKTUBHO
B3aUMOJICCTBYIOIINI M YYaCTBYIOUIUH B JEATEIHLHOCTH OOIIECTBEHHBIX OpraHU3aIfil

JIPB 03

[TposiBnsitoIUi ¥ IEMOHCTPUPYIOMIMMA YBaXKEHHE K JIOSM TPy/ia, OCO3HAIOLIUI
[IEHHOCTh COOCTBEHHOTO Tpyaa. CTpeMsIuiicss K JOPMUPOBAHHUIO B CETEBOU cpejie
JUYHOCTHO U MPOECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa

JIPB 04

HpOSIBJ'IfIIOHII/II\/JI YBAXXCHHUC K JIIOAAM CTApPUICTO IMTOKOJICHUA U TOTOBHOCTD K Y4aCTHUIO B
COHHaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBUIKCHUAX

JIPB 05

Oco3HaMMI MPUOPUTETHYIO IIEHHOCTh TUYHOCTH YEJIOBEKA; YBAKAIOIIUN
COOCTBEHHYIO M Uy>KYIO YHUKAIILHOCTh B PA3JIMYHBIX CUTYaIUsAX, BO BceX popmax u
BHJIaX JICSITEIIbHOCTH.

JIPB 06

Cobmroaaronuii ¥ mponaraHUpyOIUi paBuiia 370pOBOro U 6e30nacHoro oopasa
KHU3HH, CIIOPTA; IPEAYIPEKIAIOMINN JTHO0 IPE010JIeBaOIINN 3aBUCIMOCTH OT
aJIKorosis, Tabaka, MCUXO0aKTUBHBIX BEIIECTB, a3apTHBIX UIP U T.A. COXpaHsIOLIii
MICUXOJIOTHYECKYI0 YCTOMYHUBOCTh B CUTYaTUBHO CIOXHBIX WJIM CTPEMUTEIBHO
MEHSIFOIUXCS CUTYalHUIX

JIPB 07

3aboTAmuics 0 3aluTe OKPYXKAIOIIEH Cpe/ibl, COOCTBEHHOM U Uy>KOH 0€301acHOCTH, B
TOM 4ucIie udpoBoi

JIPs 08

JemoHcTpupyromuii ymenue 3G (GeKTHBHO B3aMMOJICHCTBOBATh B KOMaH/E, BECTH
JINAJIOT, B TOM YHCJIE C UCTIOJb30BaHUEM CPEJICTB KOMMYHHKAITUH

JIPB 09

JleMOHCTpHpYIONIUil HABBIKM aHAINM3a U MHTEPIIPETAluN HH(POPMAIIMU U3 PA3THUYHBIX
VMCTOYHHMKOB C Y4€TOM HOPMAaTHUBHO-ITPABOBBIX HOPM

JIPB 10

JIeMOHCTpHPYIOIINI TOTOBHOCTD U CIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHMI0, Ha MPOTSHKEHNUN BCEH JKU3HH, CO3HATEIIBHOE OTHOIIICHUE K
HEMPEePHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO YCIEITHON MpodeCCHOHaTbHON U
00IIIECTBEHHON AEATEIbHOCTH.

JIPB 11

CriocoOHbIM K MHHOBAITMOHHOW aKTUBHOCTH: CTPEMSIIMIACS K TPOPEeCCHOHATHHOMY
POCTY U MHHOBAIIMOHHOMY XapakTepy NpodecCHOHaIbHON AesITENbHOCTH,
IPOSIBIISIIONINI OpraHU3aTOPCKUE U UCCIIEAOBATEIbCKUE CITIOCOOHOCTH,




VHUIMATUBHOCTD, LEJIEYCTPEMIIEHHOCTD, KPEATUBHOCTD, YIIOPCTBO B TOCTUKECHUN
LEJIU, JTUJAEPCTBO.




2. CTpyKTypa 1 coaepxkanue 001eo0pa3zoBaTeJIbHOI0 y4e0OHOr0 mpeaMera
2.1. O0bem y4ueOHOTro npeamMera M BUAbl y4eOHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMBbI 151
B T.4.
OcHoBHoOE coiepKaHue 133
BT. U.:
TEOPETUIECKOe O0yUeHUE 66
B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNE 10
NPaKTUYECKHUE 3aHATHS 53
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC 12
n1abopaTopHbIE 3aHATHUS 14
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 4
KonTposbHnas padora 18
IIpome:xxyTouHasi arTecTanus (3K3aMeH)




2.2. TemaTH4ecKMii IJIAH U COIEP:KAHME Y4eOHOT0 peaMeTa

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | @opMupyeMble
pa3iesioB U TeM JladopaTopHbIe U NMPAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJIMYHH) 4acoB KOMIIeTeHIIHH
1 2 3 4

Pasznea 1. Kiterka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA 5KUBOTO 28
Tema 1.1. OcHoBHOe coJep:kaHue 2 OK 2, JIP
Buosorus kak Teopernueckoe odyueHnue: 2
P y 01,MP 02, ITp
HayKa. buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMu: OMOXUMUs, OMo(du3nka, OMOHHKA, 01. JIPB 1-7
re”oreorpadus u ap. Pons u mecto 6uonoruu B GopMUPOBAHUH COBPEMEHHON HAYYHON KapTUHBI MHPA. ’
3HavyeHne Onosorudeckux 3Hanuil. ictopus 6nonoruu. 3HaueHne MUTOIOTUN /ISl pa3BUTHS OMOJIOTHH U
MO3HAHUS MPUPObL. METOAbI HUTOIOTUU: MUKPOCKOMUS, XpoMaTorpadus, 371eKTpodopes, MeTOo1 MEUEHHBIX
aToMoB, nuddepernnanbHoe HeHTPUPYrHpOBaHUE, KYIbTypa KIETOK.
Tema 1.2. OcHOBHOe coep:KkaHue 2 OK 2, JIP
Obmas Teopernyeckoe odydeHue: 2 01,MP 02, ITp
XapaKTepUCTUK
P P Pa3znoo6pa3zue Ouocuctem. Opranuzanusi OMOJIOTHUECKUX CUCTEM. Y POBHU OpraHU3alu OMOCHCTEM: 01, JIPB 1-7
a KU3HH MOJIEKYJIAPHO-TEHETHYECKH I, OPraHOUIHO-KJIETOUHbIH, OpraHU3MEHHBIH, MOMYIISAIMOHHO-BUI0BOM,
HKOCUCTEMHBIH, OnocdepHsiit. Hayku, nzyuatorue 6uonrnueckue 00beKThIHA pa3HBIX YPOBHAX OpraHU3aLUU
*u3HU. OO11as XapaKTepUCTUKA KU3HU, CBOMCTBA KUBBIX cucTeM. [Iponeccsl, npoucxoasiue B
Oouocucremax
Tema 1.3. OcHoBHOe coaep:xaHue OK-1
buosornyeckn | Tegpermueckoe oGyuenue: OK -2
BaJKHbIE " OK -4
XuMHUECKUH cocTaB KieTok. Heoprannueckue BelecTBa KIeTok, UX Ouojoruyeckas pojib. OpraHuyeckue 2
XUMHECKHE BEIECTBA KJIETKU. Broornueckue nmonuMepsl. Benku, cTpykTypa u pyHKIHH GETKOBOKW MOJIEKYJIBL. JIP 01-02,
COCITUHCHUS DepMeHTHI, TPUHIINI UX JEHCTBUS. YTIIEBObI, UX OHMoNornyeckue GyHKIuH. JIumu b, oOuuii miaxn MPO1- ()3, Hp
ctpoenus. ['mapodumibHo-ruapodoOHbIe cBolicTBa. Kitaccupukanus munuaos. buonornyeckue pyHkiuu 01-04. JIPg 1-
munugoB. AT®. Crpoenue monekynsl AT®. buonoruueckue pynxmun ATO. ’
7
IIpakTHyeckne 3aHATHSA: 2 OK-1




Posb GenkoB, yrieBo 0B U KUPOB B OpraHU3Me uejoBeka. BUTaMuHbI 1 OMOIOTHYECKU aKTUBHBIE J00aBKU, OK -2
WX 3HAYEHUE B KU3HU OpraHus3Ma uesoBeka. ['uno- u aBuTaMuHO3bI ¥ ux nociencteus. [Ipenocrasienue OK -4
YCTHBIX COOOIICHUH ¢ Ipe3eHTalrel, MOArOTOBJIEHHBIX 0 EPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAaHHBIX JIP 01-02,
Mpeno/iaBaTesieM
MPO1- 03, IIp
01-04, JIPs 1-
7
JlaboparopHble 3aHATHS: OK-1
JlaboparopHnas pabota «Onpenenenre ButamuHa C B IPOAYKTaX MUTAHUSD) OK -2
[ToaroToBKa BapHaHTOB OTIBITA, HAOIIOICHHUE 32 KAUECTBEHHBIMU PEAKITUSAMH, 3aII0THEHHE pabodel TabIuIbI, OK -4
UHTEpIIpEeTaIns HaOII01aeMBbIX SIBJICHHH, (HOpMYIHpOBaHIE BHIBOJOB JIP 01-02,
JlaGopaTtopHnas padora «I mapoduiabHO-TUAPO(POOHBIC CBOMCTBA JIUITHIOB) MPO1- 03, IIp
[TonroroBKa BapuaHTOB OTIBITA, HAOIIOACHHUE 32 KAYECTBEHHBIMU PEAKIIHSAMH, 3aII0THCHIE pabovei TaOJINIIbI, 01-04. JIPg 1-
UHTEpIIpEeTaIns HaOII01aeMBbIX SIBJICHHH, (hOpMYIHpOBaHIE BHIBOJOB >
7
Tema 1.4. OcHoBHOE coaepKaHue OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: OK -2
¢ynxkuuonanbn | Kierounas teopus (T. IlIBanu, M. [llneiinen, P. Bupxo). OCHOBHBIC MMOJIOXKEHUSI COBPEMEHHOM KIICTOUHOMN OK -4
asl Opra”Hu3anus | Teopuu. TUIBI KJIETOYHON OpraHU3alyy: MPOKAPUOTHYECKUH U dyKapuoTudeckuid. CpaBHUTENIbHAS JIP 01-02,
KJIETOK XapaKTepUCTHKA KJIETOK SyKapuoT (pacTUTENbHOMU, )KUBOTHOU, rpuOHOI). CTpoeHHe NpoKapuoTHYECKON MPO1- 03, IIp
kJeTkd. OCOOEHHOCTH CTPOCHUS reTepoTpOoPHON U aBTOTPO(HOI MpoKaprHOTHIECKHX KIeToK. CTpoeHue 01-04. JIPs 1-
r1a3MaTHueckoit MmemOpanbl. TpaHCHIOPT BEIIEeCTB Yepe3 MiIa3MaTHUeCcKyt0 MeMOpaHy: MacCUBHBIN U ’7

AKTHBHBIN. DHAONINUTO3: MUHOIUTO3, (haroruTo3. Dk3omuTo3. O60I0UKa WK KiIeToYHas cTeHKa. CTpyKTypa
¥ QYHKIIMH KJIETOYHOM CTEHKH pacTeHUl, TPUOOB.

[urommnasma. [{uto3ons, Llutockener. OqnomMeMOpaHHBIE OPTaHOMIBI KJIETKH: HIOTIIa3MaTUYECKasl CETh
(BIIC), anmmapat 'obaKH, TU30COMBI, TIEPOKCHUCOMBI, BAKYOJIH PACTUTEIBHBIX KIeTOK. CTpOoeHHE U
(GYHKIIMY OJTHOMEMOpPaHHBIX OpraHOMIOB KiIeTkH, Kinetounslit cok. Typrop.

[ToryaBTOHOMHBIE OPTAHOUIBI KJIETKW: MUTOXOHIPUH, TUIACTUIBI: XJIOPOIIIACTHI, XPOMOTLUIACTHI,
JIEHKOIIJIACTHI, UX CTpoeHue U GyHKIMH. S IepHbIil anmnapar KJIETKH, CTpOeHUE U QYHKIIUH.
HemeMOpaHHbIe OpraHOUIBI KIIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KIIETOYHBIHN eHTp. OpraHou bl
JIBIDKCHUSI: PECHUYKH ¥ KTYTUKU. CTpoeHHE U PYHKITUU HEMEMOPAHHBIX OPTraHOMIOB KJIETKH

JlaGopaTopHble 3aHATHSA:




JlaGopaTtopHnas pabora «CtpoeHue KIeTKu (pacTeHUs, )KUBOTHBIC, TPUOBI) U KJIIETOYHBIC BKIIOUEHUS
(kpaxmail, KapOTHUHOM/IbI, XJIOPOILIACTBI, XPOMOILIACTBI)»

[TproOpereHue omnpITa MPUMEHEHNUS TEXHUKH MUKPOCKOITMPOBAHUS MPU BBIMOJIHEHUH Ja00paTOPHBIX padoT.
[ToaroroBka MUKpOIpenapaToB, HAOIIOIEHUE ¢ TTOMOIIBI0 MUKPOCKOTIA, BHISIBIICHUE PA3IHIUl MEXKILY
M3y4aeMbIMH 00bEKTaMH, HHTEPIIpETaIHsl HA0II0aeMbIX SBJICHUHN, (OPMYIUPOBAHUE BHIBOJOB
JlaboparopHuas padota «IIpoHuaeMocts MeMOpaHsbI (TUTA3MOJIU3, ICTIIIA3MOIIN3))»

[TproOpereHue ornpITa MPUMEHEHNUS TEXHUKH MUKPOCKOITMPOBAHUS MPU BBIMOJIHEHUH Ja00paTOPHBIX padoT.
[ToaroroBka MUKpOIpenapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOIIA, BHISIBJICHNE PA3IHUUN MEXKITY
M3y4aeMbIMH 00bEKTaMH, HHTEPIpETaIHsl Ha0II01aeMbIX SIBJICHUH, (OPMYIMPOBAHUE BHIBOJIOB

Tema 1.5.
CrpykrypHo-
(pyHKIHOHAIBH
ble (PAKTOPBI
HACJIEICTBEHHOC
™

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme:

Crpoenue XxpoMocoM. XpOMOCOMHBIN HAOOP KIJIETOK, TOMOJIOTHYHBIE X HETOMOJIOTUYHBIE XPOMOCOMBI,
rarionAHbIN 1 quruionanbiil Habop. Hyknennossie kuciotel. JIHK u PHK. CTtpoenue HyKIeMHOBBIX
kucnot. Hykneorunsl. Kommnemenrapusie azotuctoie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JJHK -
JBOMHAas criipaiib, MectoHaxoxaenue u ononorndeckue ¢pynkuun JJTHK. THK-skcnepruza. Bunst PHK.
®yukuuu PHK B knetke

IIpakTHyeckne 3aHATHA:

Pemenne 3a1a4 Ha OMpeCACIICHHUEC IMTOCIICA0BATCIbHOCTH HYKJICOTHAO0B

OK - 1
OK-2
JIP 01-02,
MPO1- 03, TIp
01-04, JIPE 1-
7

Tema 1.6.
IMpoueccsl
MATPHYHOTIO
CHHTEe3a

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yueHnune:

Marpuunsiii cunares JTHK - permukanus. puanuns! perumkannn JJTHK. Mexanusm pernmukanuu JJHK.
Penapanus JIHK (nopemnniekatruBHast, noctperuiekatuBHas). Peakiun maTpudHoro cunTesa. [IpunHnun
KOMIUIEMEHTAPHOCTH B peakluax marpudHoro cuHtes3a. JJHK u rensl. ['eHeTnueckuii koa, ero cBoicTBa.
Tpanckpunuus - matpuunblil cuate3 PHK. Tpancnsauus u e€ stansl. YcnoBus OnocuHTesa Oenka.
Crpoenue TPHK u xogupoBanue aMuHOKUCIOT, Poibs pubocom B OuocuHTe3e Oenka

NN B NN

IIpakTHyeckue 3aHATHA:

Pemenue 3amay Ha onpeseneHne mocaea0BaTeIbHOCTH aMUHOKHCIIOT B MoJIeKyJe Oenka. Pemmenne 3aqaq Ha
orpezeNieHue MOCIeI0BATEIbHOCTH aMUHOKHUCIIOT B MOJIEKYIIe Oelika B clydae H3MEHEHUS
nocieaoBaTeabHOCTH HykieoTuaoB JJHK

OK-1
OK-2
JIP 01-02,
MPO1- 03, TIp
01-04, JIPB 1-
7

Tema 1.7.
HekJjerounnie

OcHOBHOe coep:KaHue

TeopeTuveckoe o0yueHue:

OK-1
OK -2




(opMBbI KM3HI Bupycsl - HekeTouHble (OpMBI )KU3HU U 00IUraTHbIE Mapa3uTsl. CTPOEHUE MPOCTHIX U CIOKHBIX BUPYCOB, 2 JIP 01-02,
petpoBupycoB, 6akTepuodaros. XKuzaennsiid nuki JJHK-conepxamux Bupycos, PHK-conepxamux MPO1- 03, IIp
BUpYCOB, Oaktepuodaros, BUY, renatur yenaoBeka. 01-04, JIPs 1-
bakrepun. O0mas xapakrepuctuka. [lIonstre mramm. Bupycel u 0akrepun: CX0ACTBa U Pa3IUYMS 7
IIpakTH4eckune 3aHATHA: 2
Bupychble u 6akTepuanbHble 3a00seBanus. O01Me NPUHLIKIIBI UCII0Ib30BAHUS JIEKAPCTBEHHBIX BELIECTB. 2
Oco0eHHOCTH IPUMEHEHNS] aHTUOMOTHKOB.
[IpencraBnenue yCcTHbIX COOOLIEHUH ¢ Tpe3eHTalUeN, OATOTOBJIEHHBIX 110 IEPEYHIO HCTOYHUKOB,
PEKOMEH/I0BaHHbIX IIpenojaBaTeieM
Tema 1.8. OcHoBHOE co/iep:KaHue 1
Oomen BemectB | Teoperuueckoe o0yueHnue: OK -2
U nipeBpamieHne | [IepBUuHBIA CUHTE3 OpPraHUYECKUX BelecTB B KieTke. [lnactuueckuit oomen, @orocunres, XeMOCHHTE3.
JHEepPrum B AHa’poOHBIN HEpreTHIecKrii 00MeH, AHa’pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTPOGHBIN U JIP 01-02,
KJIeTKe reTepoTpOoQHBIN TUT TUTAHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTUH. DTaIlbl MPO1- 03, IIp
3HepreTudeckoro ooMeHa. I'mukonu3s. buonaornueckoe okMcIeHNE, MU KIETOYHOE JIbIXaHHUE 01-04, JIPB 1-
7
Tema 1.9. OcHoBHOE coiep:KaHue 1
KuzneHHbIH Teopernueckoe o0yueHnune: 1 OK -2
IHUKJI KJIETKH. Kierounslii nuki, ero nepuossl u peryasuus. Ilepuoast narepdassl ux ocodennocty, Juddpepenunans OK — 4
Muro3. Meiio3 KJIETKU ¥ apecT KJIETOYHOro IukJia. [lenenue kiaeTku - Muto3. CTaauyu MUTO3a U MIPOUCXOISAIINE ITPOLIECCHI.
Kapunoxkunes n nurokunes. buonornueckoe 3HaueHne MuTo3a. Meio3 - peAyKIIMOHHOE JEJIEHUE KIETKH. JIP 01-02,
Craguu Meiio3a. Melio3 - 0CHOBa MOJIOBOTO pa3MHOKeHUS. [loBeneHrne XpoMocoM B MEHO03eE.
Kpoccunrosep. buonornyeckuii cmbici Meiio3a. I dexTsl Meitoza. Meiio3 B )KU3HEHHOM IHKIIE MPO1- 03, TIp
OpPraHu3MOB 01-04, JIPB 1-
7
KonTtpouabHnas paGora 5
MonekynsapHbId YPOBEHb OpraHU3aluU )KUBOTO
Pazgen 2. Ctpoenne n GyHKUMH OPraHu3Ma 38




Tema 2.1. OcHOBHOe coep:KkaHue 4 OK-2
Crpoenne IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJIeP/KAHME TEOPETHYECKOro 00y4eHust 2 OK -4
opraHu3ma OpnHokiieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl, MHOTOKJIETOUHBIE OpraHU3Mbl, B3auMocBa3b 2 IIK1.2
yacTeld MHOTOKJIETOYHOro opranusma. @ynknusa. Opransl ¥ CUCTEMBI OPraHOB. AIIIapaTsl OPraHoOB. 1IKT.1
I'omeocTas opranu3ma U €ro NoJAep KaHue B IPOLECCE XKU3HEASATEIbHOCTH. JIP 01-02,
@yHKIMOHANbHAS cucTeMa OpraHoB. TkaHu pacTeHUN. TkaHU )KMBOTHBIX U yesioBeka. OpraHbl pacTEHUH. MPO1- 04, Ip
Oprasnel ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JIOBEKA. 3HAYECHUE OIIOPbI, IBUKEHUS, IUTAHUS, IBIXAHHUS, 01-04. JIPs 1-
TpPaHCIIOPTa BEUIECTB, BbIACIEHUS, 3aIlIUTHI. 3HAUEHUE IPOSABICHUS Pa3Ipa)kKUMOCTH U PETYIISLUN ’7
OcHoBHoOe coJepkaHue NPAKTHYECKOIro 3aHATHS: 2
Teopus kinoHanbHO-ceNeKTUBHOrO uMMyHHUTeTa I1. Dpnuxa, .M. MeunukoBa. NHpekroHHbIe 2 OK -2
3a0oJeBaHus U 3nuAeMus. Baxkneiue snuaeMun B UCTOPUM YenoBeyecTBa. BakimHanus kak OK -4
npodmIakTuKa MH(YEKIMOHHBIX 3a001€BaHuil. [1IK1.2
[TpencraBieHne yCTHBIX COOOIIEHUH ¢ pe3eHTaluel, MOArOTOBIEHHBIX 10 EPEYHI0 UICTOYHHUKOB, [IK1.1
PEKOMEHI0BaHHBIX IPEINOIaBaTENEM JIP 01-02,
MPO1- 04, TTp
01-04, JIPB 1-
7
Tema 2.2. OcHoBHOe coJiep:kaHue 2 OK-2
Dopmbl IIpodeccnonanbHO-0PHEHTHPOBAHHOE COCP/KAHNE TEOPETHYECKOro 00y4eHHs 2 [IK1.2
Pa3MHOKEHHsI DopMbI pa3sMHOKEHHUST OPraHU3MOB, becrionoe u ooBoe pa3sMHOKeHHE. BuIbl 6eConoro pa3sMHOKEHUSL: IK 1.1
OpPraHu3MoB MIPOCTOE JieJIeHNE Ha/lBOe, IOYKOBaHHE, pa3MHOKEHUE CIIOPaMHU, BETETATUBHOE Pa3MHOXKEHHE, JIP 01-02,
¢dparmenTanys, kKioHupoBanue. [1onoBoe pa3sMHOXKEHHE. MPO1- 04, Hp

01-04, JIPB 1-




Tema 2.3. OcHoBHOe conep:kaHue 2 OK -2
Onrorenes TeopeTuveckoe o0yueHue: 2 OK-4
KUBOTHBIX U ["amerorenes y )xuBoTHbIX. CriepMaToreHes u oorenes. CTpoeHHe MoJ0BBIX KIeTOK. OIIOA0TBOPEHNE U JIP 01-02,
yeJI0BeKa IMOpHOHANIEHOE PAa3BUTHE KUBOTHBIX. [lapTenorenes. DMOpuoreHes (Ha mpumepe naHnetHuka). Craaun MPO1- 04, IIp
sMOpHoreHesa _ _
Poct u pa3zBurue xuBotHbIX. [locTamOpuonaneHelii nepuo. [Ipsmoe u Henpsmoe pasButue. Pa3Butue ¢ 2 01 04’7HPB :
MeTamop(o30M y 0€CII03BOHOUYHBIX U MIO3BOHOYHBIX )KUBOTHBIX, CTaauK MOCTAIMOPUOHAIBHOTO PA3BUTHUS Y
JKUBOTHBIX U 4esioBeKa. [lepuonbl oHTOreHe3a yenoseka. bruonaornueckoe ctapeHue U CMEpTb.
I'eponTonorus
Tema 2.4. OcHoBHoOE coepxaHue 2 OK-2
Onrorenes TeopeTuueckoe o0y4ueHue: 2 OK -4
pacTeHui ['ametoduT u cnopodut, PasmMHoxeHue 1 pa3BuTHe BoAopocieil. Pa3sMHOXKeHUE U pa3BUTHE CIIOPOBBIX 2 JIP 01-02,
pacreHnii, Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepnoasl oHTOreHe3a pacTeHui MPO1- 04, TTp
b
01-04, JIPB 1-
7
Tema 2.5. OcHoBHoOE coepraHue 2
OcHoOBHbBIE Teopernueckoe o0yuenue: 2 OK -2
MOHSATHSA ['eHeTHKa Kak HayKa O HacJeICTBEHHOCTH U U3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE T€HETUYECKUE MOHATHUS 2
T€HETUKH u cuMBoJbL, ['en, ['enotun, @enorurn, AsiensHble TeHbl, AJIbTepHAaTUBHBIC TTPU3HAKH, JOMUHAHTHBIN 1 JIP 01-02,
perieccuBHBIN npu3Haku. ['omo3urora u rereposurora. Ynucras nunus. [ m6puasl. OCHOBHbIE METOBI MPO1- 04, TIp
TeHETUKU: THOPUIOOTUYECKHH, IINTOJIOTUYECKUE, MOJIEKYIIPHO-T€HETUYECKUE 01-04, JIPB 1-
7
Tema 2.6. OcHOBHOe coep:kaHue 4 OK-2
3akoHomepHocT | Teopernueckoe ooyueHue: 2 OK-4




W HacJeAoBaHusA | 3aKOHOMEPHOCTH 00pa3oBaHus ramer, 3akoHsl I. Mennens: MonorubpuaHoe ckpemurBanue. [IpaBuio 2 I[K 1.2
JOMUHUPOBaHUS. 3aKOH €IMHOO00pa3us EPBOro MOKOJICHUS. 3aKOH PACIIeITICHUs TPU3HAKOB. I[K 1.1
[luTonornyeckre OCHOBBI MOHOTHOPHIHOTO CKpeIUBaHus. [ UioTe3a YucTOTh TaMeT. AHAIM3UPYIOLIee I[IK 1.2
ckpemuBanue. JurubpuaHoe ckpelmrBanyue. 3aKOH He3aBUCUMOTI'0 HaclleZIOBaHUS TPU3HAKOB. JIP 01-02,
[TonuruOpuaHoe HacIEAOBaHUE U €T0 3aKOHOMEPHOCTH -
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COIePKAHME TPAKTHYECKOT0 3aHATHSA: 2 1(\)/?_)8411 J(-);li’BrF_)
Pemenue 3aa4 Ha onpeziesieHue BEPOSTHOCTH BOZHUKHOBEHUS HACJIEJICTBEHHBIX PU3HAKOB ITPH MOHO-, 2 ’7
J1-, TOJTUTHOPHUIHOM U aHAIM3HUPYIOLIEM CKPEIIMBAaHUH, COCTaBIEHUE TeHOTUITMYECKIX CXEM CKpEIIUBaHUS

Tema 2.7. OcHoBHOE co/iep:KaHue 4 OK-1

B3aumopeiicteu | Teopernyeckoe o0yueHue: 2 OK -2

€ TeHOB ['enotumn kak nenoctHas cucrema. MHOXECTBEHHOE JieiicTBrEe TeHOB, [LieiioTponusi, MHOKECTBEHHBIN 2 JIP 01-02,
ajenusM. Bzaumozelicteue ayuienbHbIX TeHoB. Kogomuuruposanue. BzanMoencreyue HeaieabHbIX TE€HOB. MPO1- 04, Ip
Kommiementaprocts. Onucras. [lonumepus 01-04, JIPB 1-
IIpodeccuoHanbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHNE MPAKTHYECKOT0 3aHATHS: 2 7
Pemmenue 3aa4 Ha onpezieieHue BEPOSTHOCTH BOZHUKHOBEHUS HACIIECTBEHHBIX MPU3HAKOB MIPH 2
Pa3IMYHBIX TUIIAX B3aUMOJEHCTBUS '€HOB, COCTaBICHNE TEHOTUITMYECKUX CXEM CKPEINBAHUS

Tema 2.8. OcHoBHOE coaepKaHue 4 OK -2

CuenienHoe TeopeTruueckoe odyyeHue: 2 OK -4

HacJIeJ0BaHHe K 1.2

NPU3HAKOB 3axonbl T. Moprana. CuenseHHOe HacjleZJ0BaHUE T'€HOB, HapYIIEHUE CLIETUIEHUs. XPOMOCOMHAas TEOPHs 2 IIK 2.1
HACJIEICTBEHHOCTH. | eHeTnueckoe KapTupoBaHUe XpOoMOCOoM. Vcroabp30BaHNe KpOCCUHTOBEPA JUIS IK 2.2
COCTaBIICHUS TEHETHYECKUX KapT XPOMOCOM JIP 01-02,
IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COACPKAHME MPAKTHYECCKOI0 3aHATHSA: 2 MPO1- 04, Hp
Pemenue 3aa4 Ha onpezieieHne BEPOSTHOCTH BOZHUKHOBEHUS HACIIECTBEHHBIX IPU3HAKOB IIPH 2 01-04, JIPB 1-
CLICTUIEHHOM HACJIEI0BAaHUH, COCTaBICHUE TEHOTUIIMYECKUX CXEM CKPEIINBAHUS 7

Tema 2.9. OcHoBHoOe coepxxaHue 4 OK-1

3akonomepHocT | Teopernyeckoe o0yueHue: 2 OK -2

U U3MEHYHUBOCTH | XpOMOCOMHBIN MEXAHU3M OINPEAEIECHUS 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi 1 2 OK-4
reTeporaMeTHbIN MoJl. ['eHeTnueckas CTpyKTypa MOJIOBBIX XpoMocoM. HaciieroBaHe Npu3HaKkoB, JIP 01-02,
CLETUIEHHBIX C IOJIOM MPO1- 04, ITp
IpakTHYecKne 3aHATHS: 2




Pemenune 3aay Ha onpeeneHre BEpOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX MPU3HAKOB, CIICIUICHHBIX C 2 01-04, JIPB 1-
II0JIOM, COCTABJICHHE T'€HOTUITMYECKUX CXEM CKPEIIUBaHUs 7
Tema 2.10. OcHOBHOe coiep:kaHue 4 OK-1
I'enernxa Teopernueckoe o0yueHue: 2 OK -2
YeJI0BCKA KapuoTtun yenoBeka. MeTo bl H3ydeHUs T€HETUKH YEJIOBEKA: FeHEATOTHYSCKUM, OTM3HEIIOBhIH, 2 JIP 01-02,
[IUTOTEHETHYECKUN, OMOXUMUYECKUH, TOMYSIIUOHHO-CTaTHCTUYeCKUH, HacencTBenHbie 3a001eBaHus MPO1- 04, TIp
yesioBeKka. ['eHHbIe 1 XpOMOCOMHBIE 00J1e3HH YeoBeka. boje3nu ¢ HacaenCTBEeHHOM 01-04, JIPB 1-
IIPEAPACIIONIOKEHHOCTHI0. 3HAUEHHE MEIUIIMHCKON T€HETUKH B IIPEJAOTBPALICHUH U JICUEHUH F€HETUYECKUX 7
3a00JIeBaHUI YellOBEKa
IIpakTHyeckne 3aHATHSA: 2
Pewenue 3aau Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX IIPU3HAKOB, UCIIONb3Ys 2
METO/Ibl TCHETUKHU YEJIOBEKA, COCTABIICHUE T€HOTUITMYECKUX CXEeM CKpemuBanus. [Ipencrapienre yCTHBIX
COOOIICHUH C MPEe3eHTAIe O HACIEACTBEHHBIX 3a00JICBAaHHUAX YEIOBEKA
Tema 2.11. OcHOBHOe coiep:KaHue 4 OK-1
3akonomepnocr | Teopernmyeckoe o0y4yenue: 2 OK-2
M M3MEeHYHBOCTH | B3auMOJIeHCTBUE TEHOTHIIA U CPEIbl IPH POPMUpPOBAHUU (eHOTHUIA. FI3MEHYNBOCThH TPU3HAKOB. 2 OK -4
KauecTBeHHbIC M KOTUYECTBEHHBIC MPU3HAKU. BUIbl N3MEHUUBOCTH: HACTEACTBEHHAS U HEHACIIEACTBEHHAS. JIP 01-02,
3aKOH TOMOJIOTHUECKUX PSAIOB B HacheacTBeHHON n3meHunBocty (H.U. BaBunos). MoaudukannonHas, MPO1- 04, TTp
Wi (peHOTUNHYECKas U3MEHYUBOCTh. Pob cpenbl B MOAM(pUKAIMOHHON n3MeHYnBOCTH. Hopma peakiiun >
npu3Haka. BapuannoHHbIi psiiv BapyuallioHHas KpuBasi. XapakTepucTHKa MOAU(PUKAIIMOHHON 01-04, JIPs 1-
M3MEHYMBOCTH 7
HacnencTBenHas, uiu reHOTHNMYECKas U3BMEHYNBOCTh. KOMOMHATHBHAS N3MEHYMBOCTh. MyTalimoHHast
W3MEHYMBOCTh. BUIBI MyTaInii: reHHBIE, XPOMOCOMHBIE, TeHOMHBIC. [[pHYrHBI BOSHUKHOBEHHS MYyTaIlHHA
IIpakTHYecKne 3aHATHS: 2
Pemenue 3aay Ha onpeseneHne TIa MyTalluy MPY TIepeaade HaclaeCTBEHHBIX TPU3HAKOB, COCTABIICHUE 2
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS
Tema 2.12. OcHoBHOe coJiep:kaHue 2 OK-1
Cenexkunst Teopernueckoe o0yueHue: 2 OK-2
OpPraHu3MoB Cenexuus kak Hayka. MeTozpbl CeleKIIMOHHOM paboThl, ['eTepo3uc u ero npudnHbl. MIckyccTBEHHBIH 0TOOD: 2 JIP 01-02,
MacCOBBIN ¥ HHIMBUIYaTbHBINA. JTanbl KOMOMHAIIMOHHOW cenekiuu. CopT, mopoa, MTaMM AJTOPUTMBI MPO1- 04, TTp
pelIeHHe 3a7]a4 Ha ONpeIeNIEHHe BO3MOKHOIO BOSHUKHOBEHHMSI HACIIEICTBEHHBIX MPU3HAKOB 10 CEJICKIUH, 01-04. JIP 1-
b

COCTAaBJICHHUEC I'CHOTUITMYCCKUX CXEM CKPCIIUBAHUA




KoutpoabHnasn 5
Crpoenrne U GyHKIUN OpraHu3Ma
padora
Paznen 3. Teopus 3Bo/1IouMHU 14
Tema 3.1. OcHOBHOe coiep:kaHue OK-2
Hcropus Teopernueckoe oby4enue: OK -4
JBOJIIOIIHOHHOI' O JIP 01-06
e ITepBbie 3BOJIIOLIMOHHBIE KOHUELINH, ['pagyanrctuyeckas sBomonnonHas konuenuus JK.b. Jlamapka. MPO1- 08 1’_{
JBmwxyme cuibl sBomonnd. Kpeanponusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue amis » 1P
(dbopMUPOBaHUS UIEH SBOIIOIIH 01-05, JIPs 1-
[Tpennocbuikyu BOSHUKHOBEHUS IapBUHU3MA. DBOJIIOLMS BUI0B B Ipupoie. boprba 3a cyliecTBoBaHueE. 7
EcrecTBennsiit ot00p. JuBepreHius npu3HakoB U BUA000pa3oBanue. OCHOBHBIC MOJIOKEHUS
cuHTeTHueckoil reopuu sBotonnu (CTI). Ponb 3BostoninonHo# Teopun B GopMUpOBAaHUHN HAYUIHOI
KapTHUHBI MUPA
Tema 3.2. OcHoBHOe coaep:kaHue 2 OK-2
Muxpossoionn | Teoperuuyeckoe 0GydyeHue: 2 JIP 01-06,
A MuUKpO3IBOIIONMS ¥ MAKPOIBOJIIOLIHS KaK 3TAIbl 3BOJIOLMOHHOTO Iporecca. [ eHeTuYecKrue 0CHOBBI 2 MPO1- ()8) Hp
HBOJIOLMH. MyTaluu 1 KOMOMHAIIMY KaK 3JIeMEHTapHbIN 3BOIIOIMOHHBIN MaTepuai. [lomynsamus kak 01-05, JIPB 1-
AJIEMEHTapHas €MHHIIA 3BOJIIOLUU. 7
JBrxymiue cuisl (pakTopbl) F3BONIONMH, MyTallmOHHBIN MpoIiecC U KOMOMHATUBHASI U3MEHUUBOCTb,
Murpanus. M3onsamus nonynsuii; reorpagpudeckas (IpocTpaHCTBEHHAS), OMOJIOTHYECKast
(peniponykTuBHas). EcTecTBEHHBIN 0TOOpP - HANPaBJISIFONTUH (hakTOp IBOIOIMHU. boph0a 3a cyriecTBOBaHUE
KaK MEXaHU3M JeMCTBHs €CTECTBEHHOT0 0TOOpa B MOMysIusIX. Bua u ero kputepuu (Ipu3HaKm).
BunoobpazoBanue kak pe3ysbTaT MUKPOIBOJIIOLIUT
Tema 3.3. OcHoBHOe coJiep:kaHue 2 OK-2
Maxkpossomonu | Teoperuyeckoe odyuenune: 2 JIP 01-06,
fl. MaxponsBosrorusi. @opMbl 1 OCHOBHBIE HarpaBiieHus MakposBostoin (A.H. Ceseprios). [Tytu 2 MPO1- 08, ITp
JTOCTHDKEHHST OMOJIOTHUYECKOT0 Iporpecca: apoMopdo3, uanoaanTtamys, oomas aereaepamus. MeTo s 01-05, JIPB 1-
M3YYEHHUS MaKpO3BOIIOLMH. 3aKOH 3apoabliieBoro cxoacta (3akoH K. bapa). buorenernueckuii 3axkoH (3. 7

I'exkens, . Mromnep). Ob1ue 3akoHOMEPHOCTH (TIPaBUIIA) IBOJIIOIIHH




Tema 3.4.
Bo3nukHoBeHHE
U pa3BHUTHE
JKH3HHU Ha 3emuie

OcHoBHOe conep:kaHue

TeopeTudeckoe o0yueHue:

N

['unotessl U TeOpUKM BO3HUKHOBEHHS KM3HU Ha 3eMJie: KPEallMOHU3M, CaMOTPOU3BOJIbHOE (CIIOHTAHHOE)
3aposKJeHHE, CTAI[MOHAPHOE COCTOsIHUE, aHcnepMus, 61ornos3. Hauano oprannyeckoil BOIOIHH.
[TosiBneHHEe MEPBBIX KIETOK. DBOIIOIHS MeTa00Iu3Ma. DBOIIOIUS EPBbIX KIIeTOK. [IpokapHoThl 1
syKapuoThl. [IponcxoxieHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX 1IAPCTB 3yKapHOT,
OcHOBHBIE YePTHI IBOJIOLUU PACTUTEIHHOTO MUPa. OCHOBHBIE YEPTHI IBOJIOLIUU KUBOTHOTO MHUpa

HpaKaneCRue 3aHATHUA:

HpCIlCTaBJIeHI/Ie YCTHOI'O COO6H1€HI/I$I HJICHTBI BpECMCHHU 11O OCHOBHBIM 3TallaM BOSHUKHOBCHUA U PA3BUTHA
JKUBOTHOI'O U PACTUTCIIbHOI'O MHpa, IIOAIrOTOBJICHHBIX I10 IIEPCYHIO HCTOYHUKOB, pPCKOMCHIAOBAHHbIX
npenoaaBarciicM

OK-2
OK -4
JIP 01-06,
MPO1- 08, IIp
01-05, JIPs 1-
7

Tema 3.5.
ITpoucxoxaenue
yeJ10BeKa —
AHTPOINOreHe3

OcHoBHOE€ CoAcpKaHue

TeopeTuueckoe odyueHue:

N

AHTpomosiorus - Hayka o uenoBeke. CucreMaTndeckoe MmoJjiockeHre yenoneka. CX0JCTBO YesloBEKa ¢
JKUBOTHBIMU. OTIMYKA YEIOBEKa OT )KUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
npu3HaKoB. Pa3BuTHe TOIOBHOTO MO3ra M BTOPOW CUTHAJIBHOU CUCTeMbl. COOTHOIIEHUE OMOIOTUYECKUX U
COLIMAJIbHBIX (PaKTOPOB B aHTPOIIOT'€HE3E

OcHOBHBIE CTaIUU aHTPOMOreHe3a. J[pHonuTeKy - MpeaKu YeI0BeKa 1 YeIOBEKOOOPa3HbIX 00€3bsH.
[IpoTtoanTpon - MpeAlIeCTBeHHUK YeJIOBeKa. ApXaHTpOII - ApeBHEN M yenoBek. [laneoantpon - npeBHuUi
yesoBeK. HeoaHTpoI - uenoBek COBPEMEHHOI0 TUIA. DBOJIOLUS COBPEMEHHOT0 YeloBeKa. YeaoBeueckue
pacbl. OCHOBHBIE OOIBIITHE PAChl: EBPONEONAHAS (€Bpa3uiicKas), HerpO-aBCTpaIouIHas (IKBaTOpHAlIbHAs),
MOHTOJIOM/IHAA (a3UaTCKO-aMepUKaHCKasi). Bpems 1 MecTO BOSHHKHOBEHHsI YelloBeYecKuX pac. EAuHCcTBO
YeJIOBEYECKUX pac

IIpakTHyeckne 3aHATHA:

Bpems u myTu paccenenus yenoBeka 1o mianete. [Ipucnoco0aeHHOCT YeToBeKa K Pa3HbIM yCIOBUSIM
cpensl. Bnusinue reorpaguueckoii cpeibl Ha MOp(HOIOTrHIo U (PU3NOJIOTHIO YeTTOBEKa

3amuTa IEHT BPeMEHU U MEHTaJIbHBIX KapT B (hopMare yCTHOTO COOOIICHHS, TOATOTOBICHHBIX M0 TEPEUHIO
HMCTOYHHUKOB, PEKOMEHOBAHHBIX MPENOJaBaTeIeM

OK-2
OK-4
JIP 01-06,
MPO1- 08, TTp
01-05, JIPs 1-
7

KonTpoubnas
padora

TeOpeTI/I‘IeCKI/Ie ACIICKTHI 3BOJIFOIIMHU KHU3HHU Ha 3EMIJIC




Pa3pen 4. Ixo1orus

Tema 4.1. OcHoBHOe cogepkaHue 2 OK-1
Jxosornyeckne | Teopernueckoe odoyuenue: 2 OK-7
(hakTOpHI M Cpenbl 00uTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3lyllIHAsI, IOYBEHHAs, BHYTpUOpraHu3MeHHast. Pu3uko- 2 JIP 01-08,
cpeabl ;KH3HH XUMHUYECKHE 0COOEHHOCTH cpesl 00MuTaHus opraHnu3mMoB. [Ipucnoco0ienus OpraHu3MOB K KH3HH B Pa3HBIX MPO1- 07, ITp
cpenax. [Tonstue sxonoruyeckoro ¢akropa. Knaccupukanus sxonornyeckux gpaxtoposn. [IpaBuiio 01-05. JIPB 1-
muaumyMa 0. JInbuxa. 3akon TosnepantHocT B. [lendopna ’7
Tema 4.2. OcHOBHOe coiep:KaHue 4 OK-1
Homyasinus, Teopernueckoe odyueHue: 2 OK -2
coo0IecTBa, DKosoruyeckasi XapakTepuCcTHKa BUJa U NOMYJISALUH. DKOJIOTHYecKas HUIIA BU1a. DKOJIOTHYECKUE 2 OK -7
IKOCHCTEMBbI XapakTepucTHky nomysinuu. CoolriecTBa v SKocucTeMbl. brorieHo3 u ero ctpykrypa. CBS3u MexIy JIP 01-08,
opranuzMamu B OuoreHose. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBIL: TPOAYIIEHTHI, KOHCYMEHTHI, MPO1- 07, ITp
penyueHTsl. KpyroBopot BelecTB u NOTOK 3HEPrHH B sKocucteme. Tpoduyeckue ypoBHU 01-05, JIPB 1-
IIpakTHyeckue 3aHATHA: 2 7
Tpoduueckue nenu u cetu. OCHOBHBIE MIOKA3aTENN SKOCUCTEMBI. bruomacca 1 mpoayKius. DKOJOrHYecKue 2
OUpaMU/Ibl yuces, 6uomMacchl ¥ 3Hepruu. [IpaBuiio nupaMuabl S3HEPTUH.
Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/IaHUH 10 TIEPEHOCY BEIIECTBA U DHEPTUH B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTel U MUpaMul OMoMacchl U SHEPTUU
Tema 4.3. OcHoBHOe coJep:kaHue 2 OK-1
Buocdepa - Teopernueckoe odyueHue: 2 OK -2
rJ100a1bHas buocdepa — xxuBas ob6onouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.M. Bepuazackoro. 2 OK -7
akosorudeckass | Obnactu Ouocdeps! 1 ee KOMIOHEHTHI. JKHBOE BelecTBO OMochepsl U ero PyHKIUU. JIP 01-08,
cucremMa 3aKOHOMEPHOCTH CyiecTBoBaHUs Onocdepsl. OcobeHHOCTH OMochephl Kak TII00aTbHON HYKOCHCTEMBI. MPO1- 07, IIp
Junamuueckoe paBHOBecue B Onocdepe. PurMuuynocTs sBnenuii B 6uocdepe. KpyroBopoTs! BemecTs u 01-05. JIPg 1-
OMOTeOXMMHUYECKUE UKITBI, [ T00aIhHBIE SKOIOTHYECKHE TIPOOIEMbI COBPEMEHHOCTH U ITYTH WX PEIICHHS 7 ’
IIpakTHYeCKHe 3aHsATHS: 2
Penrenune npakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 33/1a4 HA ONpEIeNICHIE TUTOIIAIH HACAKIACHUHN TSI 2
CHIDKEHHSI KOHIICHTPAIIUHU YTIIEKUCIIOTO Ta3a B aTMoc(hepe CBOETO PETHOHA MPOKUBAHHS
Tema 4.4. OcHoBHOe coep:kaHue 4 OK-1
Bausinue Teoperuveckoe o0yueHue: 2 OK-2




AHTPONMOTeHHBIX | AHTPOIIOT€HHBIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHns Kak BUJ aHTPOIIOTEHHOTO BO3/IEHCTBUS 2 OK-4
(daxTopoB Ha (xumuyeckoe, puznyecKoe, OMOIOrnYecKoe, OTXO/IbI IPOU3BOICTBA U MOTPEOIeHUS ), AHTPOIOTeHHbIE OK-7
onocdepy BO3/CUCTBUS Ha aTMocdepy. Bo3aelicTBus Ha ruapocdepy (3arpsi3HEHUS U UX UCTOYHUKH, HCTOILIEHHUS BOJ) I[IK 1.2
BoszneiictBus Ha mutocdepy (Ierpananus moYBbl, BO3ACHCTBHE HA TOPHBIC ITOPOJIA, HEAPA). IIK 2.1
AHTpPONIOTEHHBIE BO3/ICHCTBUSI HA OMOTHYECKHE COOOIIECTBA (Jieca U paCTUTEIbHBIE COOOIIECTBA, [1IK 2.2
YKUBOTHBIN MUD) JIP 01-08,
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIeP:KAHNE TPAKTHYECKOT0 3aHATHSA: MPO1- 07, ITp
Pemenuie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI MO COXPAHEHHUIO MPUPOTHBIX PECYPCOB CBOETO 01-05, JIPB 1-
pervoHa npoKUBaHUS 7
Tema 4.5. OcHOBHOe coiep:KaHue 11 OK-2
Bunsinue Teopernueckoe o0yuenue: 4 OK -4
CONMAJIBbHO- 3710poBbE U €ro cocTabistomue. akTopspl, NOJOKUTEIBHO U OTPULIATEIBHO BIUSIONINE Ha OPTraHU3M 2 OK -7
IKOJIOTHYECKHX | YeloBeKa. BpeaHble MpUBBIUKY: MOCIEACTBUA U poduinakTika. [[pobiema TeXHOTeHHBIX BO3ACHCTBUI Ha I[IK 1.2
(dakTopoB Ha 3/10pOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE M0JIsI, OBITOBAsI XUMHUS, U30BITOUHBIE LITYMbI, paAHaLINs U T.I1.). IIK 2.1
310pOBbE Ananranys opraHu3Ma 4ejaoBeka K (pakTopam OKpYy>Karollei cpebl. 3aliuTHbIE MEXaHU3Mbl OpraHu3Ma MK 2.2
YeJI0BeKa YyeJlIoBeKa. 3J0pOBbE M pabOTOCTIOCOOHOCTb. JIP 01-08,
[Tpuniuns! popMHupoBaHus 310poBbecOeperaroiero nopeaeHus. duzndeckas akTUBHOCTD U 3/I0POBbE. 2 MPO1- 07, TIp
['pynmbl 310poBbsi. OCHOBBI 3aKanuBaHusl. buoxuMuueckne acekTsl paloHanbHOro nutanus. [pasuia ’
0€30I1aCHOT0 MCII0JIb30BaHMs OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB 01-05, JIPB 1-
IIpakTHyeckue 3aHATHA: 3 7
OrnpezienieHre CyTOYHOTO paliioHa MUTaHus 1
Coznianue MHIMBUyaIbHOM MaMATKU [0 OPraHU3allii PallMOHAIBHON (PU3NYEeCKOW aKTUBHOCTH 2
IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COJleP:KaAHME J1a00PaTOPHOIO 3aAHATHS: 2
JlaGopaTopHas paboTa Ha BBEIOOP: 2

1. JlaGoparopnas pabota «YMCTBEeHHas1 pabOTOCTIOCOOHOCTHY
OBajileHre MEeTo/1aMu OIpeIeNIeHHs T0Ka3aTeNlell yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBSICHEHHE
MOJTY9YCHHBIX Pe3yJIbTaToB M (POPMYIHpOBaHIE BEIBOJOB (ITMCEMEHHO) C UCTIONF30BAaHUEM HAYYHBIX
MOHATUI, TEOPUH U 3aKOHOB
2. Jlaboparopnas pabota «BrnusHue abuotndeckux (pakTopoB Ha ueloBeKa (HU3KHE U BHICOKHE
TEMITEpaTyPHI)»
N3ydeHrne MexaHU3MOB aJanTalli OpraHu3Ma 4ejJoBeka K HU3KUM U BBICOKMM TeMIIepaTypaM U




00BSCHEHHE TIOJYYEHHBIX Pe3yIbTaTOB U (POPMYITUPOBAHKUE BHIBOIOB (TMCHMEHHO) C HCTIOJIB30BAaHUEM
HAYYHBIX TIOHSATHI, TEOPHIA U 3aKOHOB

*B Tom uHcie npogecCHOHATBHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe J1a00paTOPHOIO 3aHATHS

B kauecTBe TpUITEpOB CHUKAIOMIMX PAOOTOCIIOCOOHOCTH MCIIOIB30BATh YCIOBUS OCYILIECTBICHHUS
po(hecCHOHATLHOM IS TEIILHOCTH: IIIyM, TeMIIepaTypa, pu3ndeckas Harpy3Kka u T.1I.

KourpoabHnasn 4
Teoperruueckue acreKThl SKOJIOTUH

padora

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKAHUE TPUKJIATHOTO MOIYJIs1)

Pa3neu 5. buosiorust B :KU3HU 16 OK-1

Tema 5.1. OcHoBHoOe coaepKkaHue 4 OK -2

buorexnosiorun | Teoperuueckoe coaep:kaHue: 2 OK -4

B "KU3HHU buoTtexHonorus kak Hayka u mpou3BoAcTBO. OCHOBHBIE HAMPABICHHSI COBPEMEHHON OMOTEXHOJIOTUH. 2 IIK 1.2

KaK10ro Metonbl 6norexHooruu. OOBEKTH OMOTEXHOJIOTUU. DTHKA OMOTEXHOJIIOTUYCCKUX H TCHETHUECKUX 1K 2.1
sKcriepuMeHToB. [IpaBuia novcka u aHann3a OMOIKOJIOTHYEeCKON HH(POPMAIIUHU U3 PA3TUYHBIX HCTOUHUKOB 1K 2.2
(Hay4Has U yueOHO-Hay4YHas JIMTEepaTypa, CpeaCcTBa MacCOBOI HH(OpMaIHu, ceTh IHTepHET u apyrue) JIP 01-08,
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME MPAKTHYECKOT0 3aHATHSA: 2 MPO1- ()7) Hp
Keiicbl Ha aHanu3 HHPOPMAIIMK O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH T€HETHUECKUX TEXHOJIOTHUH, 2 01-05, JIPB 8-
KJIETOYHOW MHKEHEPUH, MUILEBbIX OMOTEXHOIOIUN. 3aluTa Keiica: peACcTaBlIeHUE pe3yIbTaToOB PEeLICHUS 11
KeWCOB (BBICTYIIJIEHUE C MTPE3EHTAIIHEH )

Tema 5.2.1. OcHOBHOe coep:kaHue 4 OK-1

Buorexnonornu | IIpakTuyeckue 3aHATHA: 4 OK-2

M JKMBOTHBIE Pa3Butre OMOTEXHOJIOTHH C UCTIOJIB30BAHUEM KUBOTHBIX, TPUMEHEHUE TTPOTYKTOB OMOTEXHOJIOTHH B 2 OK-4
JKU3HH YeJIOBEKa, TTOMCK U aHaJu3 WH(POpPMaIMU U3 pa3IMYHbIX HCTOYHUKOB (Hay4dHasi U yueOHO-Hay4YHas K 1.2
JauTepaTypa, CpeicTBa MaccoBoi mH(popmManuu, cetb UnTepHer u apyrue) Keiicel Ha aHann3 uHGoOpMaIuu o MK 2.1
Pa3BUTHU OMOTEXHOJIOTHIA C UCIIOIH30BAHUEM JKUBOTHBIX (ITO TPYIIIIam) K 2.2
3amuTa keiica: [IpeacraBienue pe3yinbTaToB pelieHUs] KeHCOB (BBICTYIUICHHE C TIPE3CHTAIIUEeH ) 2 JIP 01-08,

MPO1- 07, ITp
01-05, JIPB 8-

11




Tema 5.2.2. OcHOBHOe coep:KaHue 4 OK-1
Buorexnosiorun | IlpakTuyeckue 3ansiTus: 4 OK -2
U pacTeHus Pa3Butne OMOTEXHOJIOTHH C UCTIOIB30BAHUEM PACTEHUH, IPUMEHEHHE TPOTYKTOB OMOTEXHOIOTHUH B KU3HU 2 OK-4
YeJI0BeKa, IOUCK U aHaIu3 UH(OPMAIMK U3 PA3IUYHBIX MICTOUHUKOB (Hay4yHas U y4eOHO-Hay4YHas K 1.2
JAUTEpaTypa, CpeaCcTBa MacCOBOM nH(popmanmu, cets IHTepHET U apyrue) [IK 2.1
Ketficpl Ha aHaM3 HHGOPMALIUU O PA3BUTUN OMOTEXHOJIOTUH C MCTIOIB30BAHUEM pacTEeHHH (10 TpyIam) K 2.2
3amura keiica: [IpencraBineHue pe3ynbTaToB p OpELIeHUs KeHCOB (BBICTYIUIEHUE C IPE3EHTALMEN ) 2 JIP 01-08,
Tema 5.2.3. OcHoBHoOeE coepxaHue 4 MPO1- 07, TIp
buorexnoaornu | [Ipakrudeckue 3aHATHSA: 4 ’
B Pa3BuTHe npoMBbIIIIEHHOW OMOTEXHOIOTUI U €€ IPUMEHEHUE B J)KU3HU YEJIOBEKa, IOUCK U aHAIU3 2 01-05, JIPs 8-
NPOMBINLIEHHOC | yiphopmaluy U3 pasinHbIX HCTOYHUKOB (HaydHas ¥ yueOHO-HAydHAS JINTEPATYPa, CPEICTBA MACCOBOM 11
™ uHpopManuu, cetb IHTepHeT U Apyrue)
Ketficpl Ha aHanm3 nHGOPMALIUU O PA3BUTUHN MPOMBIIUIEHHOW OMOTEXHOJIOTHIA (TI0 TPyIIIam)
3amura keiica: [IpencraBienne pe3yabTaTOB pelIeHUs KEHCOB (BBICTYIUICHHUE C MPE3CHTAIUEH ) 2
Pa3znes 6. Buojdkosornueckue uccjie0BaHus 14
Tema 6.1. OcHoBHOE coaepKaHue 4 OK-1
OcHoBHbIE Teopernueckoe odyueHue: 2 OK -2
METOARI Hayunsb1it MeTon. MeTozpl OM03KO0IOIMYECKUX HCCIeI0OBaHNM: T0JIEeBbIE, 1a00paTOpHBIE, 2 OK-4
0MOIKONOTHYECK | 5ycrepumenTanbHbIe. MOHHTOPHHT OKPYIKAIOLIEil CPEIbL: JIOKAIbHbIN, PErHOHAIBHBIN 1 [I00AIbHBIN OK-7
ux . Mertoibl moucka, aHanu3a u 00pabOTKU HHPOPMAIMH O IPOEKTE B Pa3INYHbIX HCTOUHUKAX JIP 01-08,
uecaetobaiiu JlaGopaTopHbie 3aHATHSA: 2 MPO1- 07, Ip
ITocraHoBKa 11enH, 3a/1a4, BBIABMKEHUE THIIOTE3bI, TPOBEJCHUE DKCIIEPUMEHTA 10 ONPENETICHUIO 2 01-05, JIPB 8-
ONTUMAJIBHBIX YCIOBHH JJIsl pocTa M (PU3HOIOTUYECKON aKTUBHOCTHU JAPOMOKEBBIX KIIETOK. BhisiBIeHHe 11
3aKOHOMEPHOCTEH, (HOpMyNHpPOBaHUE BHIBOJAOB U IIPOrHO30B.
JlaboparopHble pabOThI Ha BEIOOP MO MUHU TPYIIIIAM:
1. BiusHue TeMnepaTypsl Ha pocTa U (PU3MOJIOTHUECKYIO aKTUBHOCTD APOMOKEBBIX KIETOK
2. BnusiHue yriieBofioB Ha pocTa U (PU3MOIOTHYECKYIO0 aKTUBHOCTD APOXIKEBBIX KJIETOK
3. CoueraHHO€ BIUSHUE TEMIIEPATYPhl U YIIIEBOJOB Ha POCTa U (PU3UOJIOTUUECKYIO aKTUBHOCTh
JPOACGKEBBIX KIETOK
Tema 6.2. OcHoBHOe coJiep:KaHue 10 OK-1
IpakTHyecKoe 3aHsATHE 2




Bbuosxkogornuec
119707
JKCIIEPUMEHT

0O0630p TeM y4eOHO-HCCIEA0BATEIILCKUX TIPOEKTOB. BEIOOp yueOHO-MCCIe10BaTEILCKOTO MPOEKTA U3
npeiokeHHbIX. POpMUPOBaHKUE KOMaHAbl IPOEKTA. AJITOPUTM BBINIOJHEHUS IpoekTa. Kaxnas rpynna
BbIOMPAET OMH U3 BApUAHTOB Y4eOHO-UCCIIEI0BATENbCKUX TPOCKTOB:

1. Onenka kayecTBa aTMOC(EPHOTO BO3AYyXa

2. OneHka KayecTBa OYB METOJIOM (PUTOTECTUPOBAHUS

3. Ouenka kayecTBa BOJ| IOBEPXHOCTHBIX BOJIOEMOB 110 OPTaHOJIENITUYECKUM U (PU3UKO-XUMUYECKIM
CBOMCTBaM

4. Biusanue ITAB Ha pocT 1 pa3BUTHE CEMSIH BBICIIMX PACTEHUI

5. BiusiHue cosieBoro 3arps3HeHus: Ha pOCT U Pa3BUTHE CEMSH BBICIIMX PACTEHUMN

[TepBblii aTan BeInogHEHUS NpoekTa: OOOCHOBaHKE aKTyallbHOCTH BHIOpAaHHOU TeMbl. BhisiBieHue
po0JeMbl UccileJoBaHus, (popMyIupoBaHie TMIIOTe3bl. BeIOOp MeTo10B nuccnenoBanus. Beioop Touex
oTOopa npob Ha TeppuTOopuu UccaeaoBanus. [loctanoBka 1eneit u 3aga4d ucciaenaoBanus. OnpeneneHue
(bopMBbl IpeicTaBIEHUS pe3yJbTaToB HccaenoBaHusd. OnpeseneHne 3TaloB U COCTaBICHHE T1aHa
UCCJIEIOBAHUS

JlaGopaTopHbIe 3aHATHSI 6

BTopoii 3Tan BEINOIHEHHS MPOEKTA: MOArOTOBKA HEOOXOIMMOM MOCYIbl M MaTepHaa sl SKCIIEPHUMEHTa, 2

NPOBEICHUE SKCIIEPUMEHTA, TIEPUOMUECKas IPOBEPKa TEUCHUS IKCIIEpUMeHTa/ cOOp MaTrepuaia B

BBIOpaHHBIX TOYKaX 0TOOpa mpod

TpeTuii sTan BHINOIHEHUS TPOEKTA: MOIy4YeHHE IEPBUYHBIX IKCIIEPUMEHTAIbHBIX JAHHBIX, IPOBEACHUE 2

CTaTHUCTUYECKOM 00pabOTKH MOIYyYEHHBIX JaHHbBIX

YeTBepThlIii ATAI BHINOJIHEHU TPOEKTA: BBISBICHNE 3aKOHOMEPHOCTEH, (hOpMyIHpOBaHUE BBIBOJIOB U 2

IIPOTHO30B, OIIEHKA Ka4eCTBa MCCIIEAYEeMOro 00BEKTa M0 pe3yIbTaTaM OMOIKOJIOTHIECKOTO aHAIHN3a

IpakTHyecKne 3aHATHS 2
2

3amura npoekta. [IpencraBnenne pe3yabTaTOB BBITOJHEHUS YI€OHO-HUCCIEI0BATEIbCKUX MPOEKTOB
(BBICTYIIIEHHE C TIPe3eHTalNEl )

OK -2
OK-14
OK -7
JIP 01-08,
MPO1- 07, [Ip
01-05, JIPs 8-
11

IIpome:kyTOUHAs aTTeCTALMS

9K3aMCH

Bcero:

151




3. YcioBusi peajqm3anvu NMpPorpaMmbl 0011e00pa3oBaTeIbHOIO0 y4eOHOIro
npeaMera

3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHAJTbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus yueOHOro mnpenMera TpeOyeT Haiauuus KaOuMHeTa OMOJIOTHHU JUIs
IIPOBEICHUSI 3aHATHI BCEX BUIOB, IPEIYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpPaMMON, B
TOM YHCJIE€ TPYNIIOBBIX M WHIAWBUAYAIbHBIX KOHCYJBTAlM, TEKYIIEr0 KOHTPOIS WU
MMPOMEKYTOUYHOM AaTTECTAIlMU, a TAaKXKE JJISI CaMOCTOSITEIbHOM M BOCHUTATEIBHOMN
paboTel. MarepuaabHO-TeXHUYECKAss 0a3a COOTBETCTBYET ICUCTBYIOIUM CAHUTAPHBIM U
MIPOTUBONOKAPHBIM HOPMaM.

MarepuanbHO-TEXHUYECKOE OCHAIlEHUE KaOruHeTa

VII.13 buonorus Kabuner Ouosioruu.

O6opynoBanue:

Cron pabouwii - 1

Cryn koMIblOTepHBIi- 1

Cron yuennveckuii - 14

Cryn yueHnueckuii - 27

Cryn msarkuii (u€pnsiii) - 1

Tym0a nns jokymeHToB - 1

Krnacchas nmocka — 1

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

WHCTpYKITMOHHBIEC TEXHOJIOTUYECKUE KAPTHI, IEMOHCTPAITMOHHBIC YIeOHO -
HaTJIsHBIE TOCOOUS, KapThl, TUTAKATHI, TOCTEPHI, TUJAKTUIECKUI 1
pa3aaTOYHbIA MaTEPHUAIbI.

[lepeyerr  HEOOXOMWMOTrO  KOMIUIEKTa  JIMIIEH3MOHHOTO U CBOOOJIHO
pachpoCTpaHseMOro MPOrPaMMHOTO OOECTI€UeHUs, B TOM YHCIE OTEUYEeCTBEHHOTO
IPOM3BOICTBA.

No HanMeHoBaHMe TUIIEH3MOHHOTO U CBOOOIHO PacpOCTPaHIEMOIO
/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 AHTHBHUpYCHOE TporpaMMHoe obecrnieuenne Kacnepckuii

Peaymzaniun  mporpamMMmbl  001I€e00pazoBaTeibHOTO — TpeamMera  buosorus
obecrnieyeHa yueOHO-METOIUYECKON TOKYMEHTAIIUEH.
Breaynutopnast paboTa cOmpoOBOXKIAETCS METOIMYECKUM 00ECIICYCHUEM.



OO6yuaronuecst o0ecrieueHbl JOCTYIIOM K oOpasoBaTenbHOM miargopme Moodle
(https://cao.uxmmur.pd/)

3.2 TpeOoBaHUs K KAJAPOBBLIM YCJIOBHMSIM peajn3anuv 00pa3oBaTeJbLHOH
NPOrpaMMblI

Peanuzanms 0Opa3oBaTelbHON MPOTPAMMBI OOECIICUMBACTCS T€IarOTHYCCKUMHI
pabOTHHKaMH KOJUIEIKa, a TakkKe JIMIAMH, NPHUBJICKAEMbIMU K pealu3aluuu
o0pa30BaTeNbHON MPOrpaMMbl, B TOM YHCJIE U3 YUCIIA PYKOBOAMUTENEH U paOOTHUKOB
OpraHu3allvii, HampaBlieHWE JESATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIacTh
npoecCUOHANbHON  NIEITEIbHOCTH M HUMEIONIMX CTax paboThl B JaHHOMU
npodeccruoHanbHo 001acTH HE MEeHee 3 JIeT.

[lenarornyeckue pabOOTHHUKH, WPHUBJICKAEMbIE K peaM3alMyd [POTPaMMBI
MOJTy4aloT JIOMOJHUTENbHOE TMpodeccuoHaNbHOe O00pa3oBaHHWE IO Mporpammam
MOBBIIIEHUS KBaMU(UKaIMU He pexe 1 paza B 3 roja, C y4eTOM pacUIMpeHus: CIEKTpa
npodeCCUOHANIBHBIX KOMIETEHIIMM, B TOM 4HCiIe B (opMe CTaXUPOBKU B
OpraHu3alMsIX, HaIpaBJICHUE JEATEIbHOCTH KOTOPBIX COOTBETCTBYET 00JIacTU
poecCUOHaNBHOM eI TeIbHOCTH.

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

JIns peanu3zanud NporpaMMbl KaxIablk oOydaroniuiics oOecreyeH JOCTYIOM K
0azaM JaHHBIX U OuOMMOTEUHOMY (OHIY 00pa30BaTENbHONW OpraHU3ALINH.
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'. O6mias 6Moa0THs: 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. buonorusa. CrpaBoyHUK — JJid
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. IIumenoB U.H. Jlekuu o o6meit 6uonorun. — Caparos: Jluneit, 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. O6mas 6uonorus 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.: IIpocBemenue,
2011.

10. Mummnaa H.B. 3amanus 11 camMoCTOSATENBHOW paboThl MO  0OmIen
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. 3amanus. 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 mikose. — Yensounck: UI'TIU,
2011.

16. PeneBa H.b., Connn H.M. buomorus. Yenoek. 8 kiacc. MeToaudeckoe
rmocobue. — M., 2011

17. CusornazoB B.U., Cyxosa T.C., Ko3nosa T.A. O6uas Ouonorus. 10 kmacc:
nocobue Ay yuurensa. — M.: Aiipuc-tipecc, 2012.

18. CusornazoB B.U., Cyxosa T.C., Ko3nosa T.A. O6mias 6uonorus. 11 kinacc:
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 OWOJIOTHS, CTaThbH, HOBOCTH,
OoubmuoTexa).

www. window. edu. ru (Exunoe okHO AOCTyma K 00Opa3oBaTelbHBIM pecypcam
HNuTepHeTa no OMOJIOTHH).

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

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKaIIMOHHBIE BUKTOPUHBI O
OMOJIOrMU — DKOJIOTHH 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 (Pexnkue u ucyeszaroiiue >XMBOTHbIe Poccun — mpoekT
Dxonoruyeckoro 1eatpa MI'Y um. M. B. JlomoHOocOBa).

www. kozlenkoa. narod. ru (s TeX, KTO y4UTCS caM M YYUT APYTUX; OYHO U
JUCTAaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM MPEIMETaM ).

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

www. bril2002. narod. ru (buonorust ayis mkoapbHUKOB. KpaTkas, KOMITaKTHas,
HO JIOCTaTOYHO mojpoOHas wuHdopmarus 1o paszmenam: «OOmas OUOIOTHI,
«boTtanukay, «300m0rus», «HeaoBex»).



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

KoHTpoJib H olleHKa pe3yabTaTOB OCBOCHUS 00IIe00pa30BaTeIbLHOTO MPEeAMETa
PaCKpBIBAIOTCS Yepe3 AUCITUIUIMHAPHBIE pe3yJIbTaThl, HAPABJICHHBIE HA (HOPMHUPOBAHNE
o0mux W npodheCCHOHAIBHBIX KOMIIETCHIIMN MO pas3fenaM W TeMaMm COAep KaHUs
y4ueOHOT0 MaTepHaia.

Oo6mas Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHIA
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 MUKPOCKOIIMPOBAHHUS C X
JIOCTOMHCTBAMU U HEAOCTAaTKAMMU.
3anonHenue Tabauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTUI

OK 02 OO01mmas xapakTepuCcTHKA XU3HU | 3all0THEHHE CPABHUTEIBHOM TaOIUIIbI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKHBOT'O

OK 01 buonornyecku BaxxHbIe @pOHTaIBHBIN OIIPOC

OK 02 XUMUYECKHE COEIUHEHNUS IToAroTOBKa YCTHBIX COOOIIECHUH ¢

OK 04 npeseHTamyeil Belnonnenye u 3ammra

nabopaTopHbIX paboT: «OnpeaencHue
ButamuHa C B IPOJTYKTaxX MUTAHUI,
«'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 YYKAPUOTUUYECKUX U 110
[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,
IIOITOTOBJIEHHBIX 110 MIEPEYHIO
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 CMHTE3a

@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 Cilydyae 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
MPUMCHECHUS 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 JeHTHI BpeMEeHU
KU3HEHHOTO IHKJIA

Pa3nen 2. Ctpoenne u
(pyHKIUHM OpraHu3Ma

KonTponbnas padota “CtpoeHue u
¢GbyHKIIMM OopraHuzma’

OK 02
OK 04

Crtpoenue opranmuszma

OneHuBaemasi JUCKYCCHUS

PazpaboTka MEHTabHON KapThl
TKaHEH, OpTraHOB M CUCTEM OPTaHOB
OpPraHu3MOB (pacTeHHs, ’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

3anonHeHrue 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

OHnToOreHes pacreHuit

CocTaBieHHE )KU3HEHHBIX IHUKIOB




OK 04

pacTeHui 1o otaenaM (MOXOBHUIHBIC,
XBOIIEBUIHBIC, TAIIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02

OCHOBHBIC TIOHATHS T€HETUKU

Pazpabotka rioccapus
Tect

OK 02
OK 04

3aKOHOMepHOCTI/I HacJICeaJ0BaHUA

Pa3pabotka rioccapus
@pOHTAIBHBIN OIIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpenenenue
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 3anad Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB MPU
CIICIIJICHHOM HAacCJICJOBaHUH,
COCTaBJICHHE TCHOTHITNYECCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02

['eneTuka mmomna

Tect

PazpaboTtka rioccapus

Pemenue 3anay Ha onpeseneHme
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
HACJICJICTBEHHBIX MTPU3HAKOB,
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.

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

OK 01
OK 02

CCJ’ICKHI/IH OpraHu3mMoB

Tect

Pazpabotka rioccapus

Pemenne 3a1a4 Ha onpeeneHne
BO3MO)KHOTO BOSHUKHOBCHHSI
HACJIECTBEHHBIX IIPU3HAKOB 110
CEJICKIIMHU, COCTaBIICHHE
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
BO3HHUKHOBEHUS U Pa3BUTHs )KU3HU 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
Mophooruo u GU3NOIOTHIO
yenoBeka'", "Henoseueckue pacol”,
o0cyxIeHne

Paznen 4. Ixosorus

Konrponsnas padora
"TeopeTnuecKkue aceKThl SKOJIOruun"

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 ’
HpaMul OHOMACCHI 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",
"Co3anue MHAUBUIYaTbHON 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/lepPKaHUe |PE3YJIbTAaTOB PEIIECHUS KEHCOB
Pa3nen 5. buoJiorus B ;ku3HM | (BBICTYIUJIEHUE C TIPE3EHTALIUEN )
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,
IIK1.1 KJIETOYHOW MHXKEHEPUH, TTUILIEBBIX
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 ¢




I1K1.1

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 ¢

IIK1.1 HCIIOJI30BaHUEM pacTeHuH (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

TK1.1 rpymnnam), IpeJCcTaBlIeHUuE pe3yIbTaToB

[IK1.2 peLIeHUs KeMCOoB

Pa3znen 6. buoskosornueckune |[IpencraBienue pe3yapTaTtoB

HccJIe10BAHUSA 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. BimstHue 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
YIJIEBOJIOB 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. OneHka KadyecTBa BOJ




MMOBEPXHOCTHBIX BOJIOEMOB T10
OpraHOJIENTUYECKUM U (PU3UKO-
XUMHYECKUM CBOHCTBaM

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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