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1. Oomas XapaKTepUCTUKA paboueit MpOorpamMmbl
0011e00pa30BaTEILHOTO Y4eOHOro npeamera buosgorus

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

VI1.13 buosnorus siBisieTcst 00s3aTENbHON YaCThIO0 00111€00pa30BaTEIBHOTO UK
oOpazoBarenbHO# mporpammsel B cooTBeTcTBUU ¢ PI'OC CIIO no npodeccun 19.01.09
Macrep 1o JKcIyaTaluu, MEXaHW3alluM, aBTOMATH3allMd U PoOOTHU3AIUuU

TCXHOJOTNYCCKOI'O O6ODVI[OBaHI/I$I H _IIPpOLECCCOB HHIJ.[GBOﬁ IIPOMBIITJICHHOCTH)).

HaHDaBJ'IeHI/Ie HOI[FOTOBKI/I-HaJ'IaIL‘-II/IKI/I IIPOMBIIIIJICHHOTIO OGODVZ{OB&HI/IH)

VYI1,13 buonorust uzy4aercs Ha 6a30BOM ypOoBHE B 00111€00pa30BaTeILHOM ITUKIIC
y4eOHOro TMJiaHa OCHOBHOM mpodecCHOHaIbHOW 00pa30BaTENbHON MPOrPaMMBI
YKPYIHEHHBIX TPYII crenuanbHoctei/mpodeccnii: 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 YII.13 buonorus Ha 6azoBom ypoBHe coctaBisieT 151 waca, u3
KOTOPBIX 28 4YacoB BKIIIOYAET MNPOQPEeCCHOHATbHO-OPUEHTUPOBAHHOE COJEpKAHUE,
YCUWJIMBAIOLIEE MPOPECCUOHAIBHYIO COCTaBIIAIONIYIO MO KOHKPETHOW mpodeccuu Wiu
cnenuaibHocTH B 3aBUucuMocTy oT ®I'OC CIIO npodeccun/cnenuanbHOCTH.

[IpodeccnoHalIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATU3YETCS B MPUKIATHOM
moayne (paszen 5 “buonorus B >ku3HW’) I BceX mpodeccuil/crenuaibHOCTe Ha
MaTepHuayie KeWcoB, CBS3aHHBIX C aHAIM30M HMH(OpMAIUU O Pa3BUTUU U NPUMEHEHUU
OMOTEXHOJIOTMH 1O  oTpacisaM Oyaymed  npodecCHOHANBbHOW — AESTENbHOCTU
oOyuaromuxcs. Kpome Ttoro, mnpodeccrnoHallbHO-OPUEHTUPOBAHHOE —COJEpIKaHUE
yuuTBIBa€TCS B pasfene 4 “Okojorus”’ TpPU  BBHINOJIHEHUH JIAOOPATOPHBIX U
MPaKTUYECKUX padoT, CBSA3aHHBIX C Oyaymiell MmpodecCHOHANbHON JeATEeIbHOCThIO
00yyJaroImuxcs.

[Tlepuog  oOyueHuss W pacmpeaeneHue IO  CEMeCTpaM  OIpelesieT
oOpa3oBarenbHas OpraHU3alus CaMOCTOSITENIbHO, C Y4Y€TOM JIOTUKH (DOpMUpOBaHUS
NPEIMETHBIX  pe3yJbTaTOB, OOMMX U  NPOPECCHOHAIBHBIX  KOMIETEHIUH,
MEXIPEIMETHBIX CBsSI3ed C JPYrUMU JUCIMIUIMHAMHU 0O0Ie00pa3oBaTeIbHOTO |
o01IenpodecCHOHANIBLHOTO IIUKIJIOB YY4EOHOTO TIIaHa.



1.3. esaun v muiaHupyemMble pe3yJabTarbl ocBOeHus YII:

Hean: ¢dopmupoBanre y CTYIEHTOB TMPEACTABICHHUS O  CTPYKTYpHO-
(GYHKIMOHATBHOW OpPraHU3alluy KUBBIX CUCTEM Pa3HOTO paHra KaKk OCHOBBI NMPUHSATHUS
pelIeHU B OTHOLIEHUH OOBEKTOB KMUBOM IPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIMSIX.

3agaun:

1) chopmMupoBaTh MOHUMAHUE CTPOCHUSI, MHOTOOOPa3us U OCOOCHHOCTEH >KHUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alNU, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM B OKpY’XKalollleld cpelie, LeJIOCTHOM HAaydyHOM KapTHHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YyMEHHUS ONPENEIATh KUBbIe OOBEKTHI B MPHUPOJE; IPOBOJIUTH
HaOJIOJICHUST 32 JKOCUCTEMaMH ISl BBISIBJICHUS E€CTECTBEHHBIX W AHTPOIOTEHHBIX
W3MEHEHUM, HHTEPIPETUPOBAThH PE3YIbTaThl HAOIIOEHUI,

3) cdopMupoBaTh HABBIKM  MPOBEACHUS  MNPOCTEHUIINX  OHOJOTHUYECKUX
AKCIIEPUMEHTAJIBbHBIX UCCIEI0BAHUN C COOJIIOICHHEM MPaBUil 0€30MMaCHOr0 0OpaIeHus
¢ 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJOTHUYECKOrO XapakTepa M3
Pa3IUYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHMS MPOTHO3UPOBATH MOCIEACTBUS CBOECH JCATEILHOCTH IO
OTHOIIIEHUIO K OKpY’Kalollleld cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH MU
co0JIr0AaTh MEphI MPO(PHIIAKTUKHN 3a007I€BaHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAUUMOCTH JTOCTUKEHUM OMOJIOTUYECKOM HAYKH U
TEXHOJIOTUA B TPAKTUYECKOW JIEATEIbHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTHUH 1 arpoOHOTEXHOJIOTHH.



1.2.2. Ilnanupyemsblie pe3yibTaTrhl ocBoeHus YII.13 Buosiorusi B coorBercTBUM ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC

COO
Ko n ILnanupyemMble pe3y ibTaThl OCBOCHHS THCIHILIHHbBI
HaMMeHOBaHHe
¢opmupyempIx O6mme’ JIMCHMIIMHAPHBIE
KOMIeTeHIHii

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 paslIuyHbiM cdepam npodheccuoHaTbHOM

JeSITEIIbHOCTH,
OBnaneHre yHHMBEpPCaIbHBIMU YUE€OHBIMU IO3HABATEIbHBIMU
JEUCTBUSIMH:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

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

- YCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHMsI, KJIJacCCU(PUKALUU U 0000IIeHNUS;

- OINpeAeNsATh LENU NeATeNIbHOCTH, 3aJaBaThb MapaMeTpbl U

c(OPMHPOBAHHOCTh 3HAHMKA O MECTE W POJM OHOJOTHH B
CHCTEME HAay4yHOTO 3HaHUS; (YHKIMOHAIBHOM TI'PaMOTHOCTH
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;
cOpPMUPOBAHHOCTh ~ YMEHUS  PACKPHIBATH
OCHOBOTOJIAralmux OHOJOTHYECKUX TEPMHHOB U TOHSATHUI:

COACPIKAHUC

KU3Hb, KIJIETKA, TKaHb, OpPraH, OpPraHU3M, BH[, MOIMYIALHUSA,

JKOCUCTeMa, OuomeHo3, Ouocdepa; MerabonusM (0OMeH
BEIIECTB W TpeBpallleHHe  JHEPruH),  rOMeocTas
(camoperynsuus), OnocCuHTE3 Oenka, CTPYKTypHas

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

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

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 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 JACATCIIbHOCTH,

- pa3BHUBATb Kp€aTuBHOC MBIIIJICHUEC Ipu pPEIICHUU

YKMU3HEHHBIX Tpo0IeM

0) 0a30BbIe HcCIe0BATEIbCKHE eCTBUS:
- BJIANeTh HaBBIKAMHU  Y4eOHO-HCCIICIOBATEIbCKOW U
IIPOEKTHOM J1eATENbHOCTH, HABBIKAMHU pa3pelleHus Npodiem;

- 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 pEIICHHUS 3aJauu
pe3ynbTaThl, KPUTHYECKH OICHHBATh WX JOCTOBEPHOCTb,
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 OpPHUTHHAIbHBIE
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. Basunoa, J. TI'ekkxens, ®. 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; OpraHu3anmu MW IIPOBCACHHA 0HOI0TMYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUIIOTE3, BbISABJICHUA
3aBUCHUMOCTH MCKOY HCCICAYCMbIMU BCIIMYUHAMU,

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

3aKOHOB;
C(OPMHPOBAHHOCTE ~ YMEHMS  BBIJCIATh  CYLIECTBEHHBIE
IpU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT M  DJYKapHOT;

OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOTeOlIeHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOLECCOB
oOMeHa BEIIECTB W TIPEBpAIICHUS DJHEPTHMH B KIIETKE,
(dboTocHHTE3a, IIACTUYECKOTO M HSHEPreTHhYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mel03a, OIIOIOTBOPCHHUS, PA3BUTHS U
pPa3MHOXKCHHS, WHAWBHIYyaJLHOTO Pa3BUTHUS  OpPTraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
oTOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeae OOWTaHWS, BIHUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOTIOTEHHBIX H3MEHEHHH B 9KOCUCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpeBpallleHne 3Heprun B onocdepe;
c(hOpMUPOBAHHOCTh YMEHUS pelniaTh OWOJIOTHYECKUE 3aJauH,
COCTABIISAITh TEHOTHUITUYECKUE

CXEMblI CKpCIIUBAHHA  IJIA

Pa3HBIX THUIIOB HACJICAOBAHHA IIPU3HAKOB Yy OPraHu3MoOB,




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 MHMPE;

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 yHUBEPCATBHBIMH 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 UCTOYHUKOB (CpeIcTBa
MaccoBoM HWHGOpPMallMK, HAYYHO-TIOMYJISPHBIE MaTepHallbl);

WHTEPIPETUPOBATh  ITHUYECKHE  ACMEKThl  COBPEMEHHBIX
HCCICAOBAHUNM B OWOJIOrUM, MEIWUIMHE, OHOTEXHOJIOIUU,
paccMarpuBarh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH [0 OTHOLICHUIO K HHUM
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




coOIII0IeHNEM TpeOoBaHU PrOHOMUKH, TEXHUKU
0€30IIaCHOCTH, TUTHEHBI, PECypcocOepekeHusl, MPaBOBBIX M
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

- BJIaZICTh HaBbIKAMM PACIIO3HABAaHUS U 3alUThl MH(POpMaLUy,

UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. O¢dpexruBHO

B3aMMOJICIICTBOBATH
u paborarb B
KOJUJICKTHBE u
KOMaHjie

- TOTOBHOCTb K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEIEICHHUIO;

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

OBi1agenne
JeHCTBUSIMMU

6) COBMECTHaA 1eATEJIbHOCTD.

YHUBEPCAJIbHBIMH KOMMYHHUKATHUBHBIMHA

- NMOHMMaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW H
UHAUBUAYAJIbHON pabOThI;

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

pOJM C y4eTOM MHEHHMH yYaCTHHKOB 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 WHHUIINAaTUBHBIM

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, BBIABHKCHMUA 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 CIMOCOOHOCTh MOHUMATh MHUDp C IIO3UIUHU 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(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, TIOHUMaHHUE
IIPOLIECCOB

BIIWAHUA COMaJIbHO-3KOHOMHNYECKUX

COCTOsIHHEC HpHpOI[HOfI u COL[HaHBHOfI Cp€abl, OCO3HAHHUEC

Ha

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;

- paclIMpEeHHE  OIbITa  JEATEIBHOCTH  JKOJIOTMYECKOU
HaIpaBJICHHOCTY;

- OBJIaICHUC HaBBbIKAMH y‘-Ie6H0-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

TIK 1.1. Beimoaaars
TaKeJaKHEIE,
TPY30IMO0bEMHBIE,
MOHTAa)KHBIE U
cJIecapHo-
MEXaHUYECKUE
paboThl HA
TEXHOJIOTHYCCKOM
000pyTI0BaHUM
ABTOMATU3UPOBAHHBI
X TEXHOJIOTHYECKHX
JIMHUH 110




MIPOU3BOJICTBY
MPOJIYKTOB MTUTAHUS.
I1IK 1.2. BeinosHsTh
PEMOHT U MOHTAaX, a
TaK)Ke OCYIIECTBISATh
KOHTPOJIb
pe3yIbTaToB
MIPOBEICHUS
PEMOHTHBIX U
MOHTaXHBIX PaboT,
KOHTPOJIbHO-
HU3MEPUTEIIbHBIX
puOOpOB,
YCTaHOBJICHHBIX Ha
ABTOMATU3UPOBAHHBI
X TEXHOJIOTUYECKUX
JUHHSIX IO
MIPOU3BOJICTBY
MIPOJIYKTOB MTUTAHUS.

1IK 2.1. Beimoaaars
Onepaly MOHTaxa
1 HaJIaJKu
KOHTPOJIBHO-
WU3MEPUTEITBHBIX
npuOOpPOB U CHCTEM
aBTOMAaTHKH
aBTOMAaTU3UPOBAHHBI
X TEXHOJIOTHYECKHX
JIMHUH 110
MIPOU3BOJICTBY
MPOJIYKTOB MUTAHUS.
IIK 2.2. BeimoaHATh
OTEpALINH 110
TEXHUYECKOMY




00CITy’)KMBaHUIO,
KOMILJIEKCHOM
HaJIagKe U
pEeryJIupoOBKE CUCTEM
aBTOMATHKH
ABTOMATU3UPOBAHHBI
X

TEXHOJOTHYECKUX
JIMHUH 110
MIPOU3BOJICTBY
MPOJYKTOB MUTAHUSI.




Koanl

HJIaHI/IpyeMbIe pe3yJjabTaThbl 0CBOCHUA TUCHUIIJIMHBI BKIIYAI0T

JIP 01

c(hOpMHUPOBAHHOCTh YYBCTBA FOPAOCTH U YBAXKEHUS K UCTOPUU U TOCTHKEHUSIM
OTEYECTBEHHONW OWOJIOTUYECKOM  HAyKH; MpPEICTaBICHHUS O  IIeJIOCTHOMN
€CTECTBEHHO- HAyYHOI KapTHHE MUDAa;

JIP 02

MOHUMAaHWE B3aUMOCBSI3M M B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAyK, HUX
BIUSHUS Ha OKPYXAIOUIYI0 Cpely, SKOHOMHYECKYIO, TEXHOJIOTHYECKYIO,
COLMAIBHYIO U ATUYECKYIO CEPBI NeSITETbHOCTH YEIIOBEKa;

JIP 03

CIIOCOOHOCTh KCIOJIB30BaTh 3HAHHS O COBPEMEHHOHW €CTeCTBEHHO-HAYYHOMN
KapTUHE MHpa B 00pa3oBaTejIbHOH M MNPO(HECCHOHAIBLHOW JCSITEIbHOCTH;
BO3MOXKHOCTH HH(POPMAIIMOHHOW Cpeabl uiss oOecreueHus MPOILyKTHBHOTO
camMo00pa3oBaHus;

JIP 04

BJIQJICHUE KYJIbTYpPOH MBIIUICHUS, CHOCOOHOCTh K OOOOIIEHUIO, aHaIu3y,
BOCTIPUATHIO UH(OPMALIUKA B 0OJIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IEIH U
BBIOOpPY MyTel ee qocTKeHus B podeccuoHaabHo cdepe;

JIP 05

CIIOCOOHOCTh PYKOBOJICTBOBAaTHCSI B CBOCHM JIEATETBHOCTH COBPEMEHHBIMU
OPUHIIMIIAMUA TOJIEPAHTHOCTH, JAMAJIOra M COTPYIHUYECTBA; TOTOBHOCTH K
B3aUMOJICHCTBUIO C KOJUIETaMu, paboTe B KOJUICKTHBE,

JIP 06

FOTOBHOCTH HCIIOJL30BaTh OCHOBHBIC METOABI 3alllUTHl  OT BO3MOKHBIX
MIOCIICACTBHI aBapuii, KaracTpod, CTUXUUHBIX OCICTBUN;

JIP 07

oOnajaHre  HaBbIKAMHM  Oe30macHoW  paboThl  BO  BpeMsi  MPOEKTHO-
HCCJICIOBATEIILCKON M AKCIIEPUMEHTATBHOU JCSITETLHOCTH, MPU MCIIOIH30BAHUU
71a060paTOPHOTro 000PYIOBAHUS;

JIP 08

CIIOCOOHOCTH HCI0JIB30BATh IPUOOPETECHHBIE 3HAHUSI U YMEHUS B IPAKTHUYECKOM
JeSITeIbHOCTH M TOBCEJHEBHOM JKU3HU Ul COOMIOAEHUS Mep NpOo(UIaKTHKH
OTpaBJIEHUM, BUPYCHBIX U JPYTUX 3a00JI€eBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK
(KypeHusi, aIKorojnu3Ma, HApKOMaHHUM); IPaBUJI IOBEJICHHUs B IPUPOJHOM cpelie;

JIP 09

T'OTOBHOCTBH K OKa3aHHIO nepBoﬁ IMOMOIIH IIPpU TpaBMax, MPOCTYAHBIX U APYTUX
336OJ'ICBaHI/I$IX, OTPAaBJICHUAX MUIICBBIMU IPOAYKTAMU

MP 01

OCO3HaHME COLMAJIBHOM 3HAUMMOCTH CBOed Mpodeccun/cnenuarbHOCTH,
o0ajaHle MOTUBAIMEN K OCYILIECTBICHHUIO NPO(EeCCHOHAIBHON NeSITENbHOCTH;

MP 02

MOBBIIIIEHNE UHTEUIEKTYaJIbHOIO YPOBHS B MPOLECCe N3YUYEHUs] OMOIOTMYECKHX
SBJICHU; BBIIAIONIUXCS  JIOCTHMIKEHUU ouonoruu, BOLIEAIINX B
00I11€4eNTOBEYECKYIO KYJIBTYPY; CIIOKHBIX U MPOTUBOPEUMBBHIX MyTeH pa3BUTHS
COBPEMEHHBIX Hay4HbIX B3IJISAOB, HAEH, TEOpHi, KOHIENUMH, TUmnores (o
CYIIHOCTH M MPOUCXOKICHUU JKU3HU, YEJIOBEKA) B X0/€ pabOThl C Pa3TUYHBIMU
MCTOYHUKaMU UH(GOpMaIuy;

MP 03

CIIOCOOHOCTh OPTaHU30BBIBATH COTPYAHHYECTBO EAMHOMBIIIJICHHUKOB, B TOM
YHUCJIE ¢ UCMOJIb30BAHUEM COBPEMEHHBIX WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA;

MP 04

CIOCOOHOCTh MOHMMATH NMPUHIUIBI YCTOMYMBOCTH U NMPOJYKTUBHOCTU KUBOM
OpUPOJBI, MYTH €€ HW3MEHEHMs TIOJ BIMSHHEM aHTPOIOTEHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHUCTEMHOMY AaHAaJHU3y TIJI00albHBIX SKOJIOTHYECKHX MpoOseM,
BOIIPOCOB COCTOSIHMSI OKPY’KAIOIIEH Cpeibl U PalMOHAIbHOIO HCIIOIb30BAaHHUS
IIPUPOJHBIX PECYPCOB;

MP 05

YMCHUC 000CHOBBIBATH MECTO H POJIb OMOJIOTUYECKUX 3HAHUH B HpaKTHqCCKOﬁ
JCATCIIBHOCTH J'IIO)ICIZ, Pa3BUTHU COBPEMECHHBIX TCXHOHOFI/II;'I; OIPECACIIATDb )KUBBIC
OOBEKTHI B npupoae; MmpoBOAUTH Ha6J'IIOI[eHI/I}I 3a 3KOCHUCTEMaMM C IICJIbIO HX
OIMMCAaHUsA U BBIABJIICHUS €CTCCTBCHHBIX U AHTPOIIOI'CHHBIX HSMeHeHHﬁ; HaXoauTh
1 aHaJIM3UPOBATH I/IH(I)OpMaI_II/IIO O XHUBBIX O6’[>CKT8.X;

MP 06

CIIOCOOHOCTH MMPUMCHATH OMOJIOTMYECKHE U KOJOTHYECKIE 3HAHUS JJIs1 aHaJlIn3a




MIPUKJIATHBIX TTPOOJIEM XO3SIICTBEHHOM JESITEIIbHOCTH;

MP 07

CHOCOOHOCTh K CaMOCTOSITEJIbHOMY TPOBEIEHHUIO HCCIEeIOBAaHUN, MOCTaHOBKE
€CTECTBEHHOHAYYHOTO SKCIIEPUMEHTA, MCIIOJIb30BaHUIO HH(pOPMALIMOHHbBIX
TEXHOJIOTUH JUI pellIeHUs HAYYHbBIX U MPo(eCcCHOHAIBHBIX 33/1a4;

MP 08

CIIOCOOHOCTh K OLEHKE O3THYECKHX acCIEeKTOB HEKOTOPBIX HCCIEIOBAaHUH B
00acTl OMOTEXHOJIOTUH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIIOOTBOPEHUE);

ITP6 01

c(OpMUPOBAHHOCTH MPEACTABICHUIN O POJIH U MECTE OMOJIOTUU B COBPEMEHHOM
HAYYHOH KapTHHE MUPA; TOHUMaHUE PO OnoIoruu B (GOPMUPOBAHUH
Kpyro3opa u (yHKIIMOHAIBHON TPAMOTHOCTH ISl PEIICHUs TPAKTHUYECKUX
3a/1ay;

I1P6 02

BJIa/ICHHE OCHOBOMOJIAraloliuMU MOHATUSMU U MPEACTABICHUSMU O HKUBOM
IIPUPOJIE, €€ YPOBHEBOI OpPraHM3alliy U 3BOJIOLUH; YBEPEHHOE M10JIb30BAHNE
OMOJIOTMYECKOM TEPMUHOJIOTHEH M CHMBOJIMKO;

I1P6 03

BJIaJICHUE OCHOBHBIMU METOJ[aMU HAYYHOT'O MTO3HAHUSI, UCTIOIb3YEMBIMU MPU
OMOJIOTUYECKHUX UCCIIEOBAHUSIX KHUBBIX OOBEKTOB U SKOCHUCTEM: OITUCAHUEM,
M3MEPEHHUEM, POBEJICHUEM HAOIIOACHUH; BBISIBJIEHHUE U OIICHKA aHTPOIIOTEHHBIX
W3MEHEHUH B IPUPOJIE;

I1P6 04

C(i)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OOBSICHATD PE3YyIbTAThI OMOJIOrHYECKUX
OKCIICPUMCHTOB, pCIIATh 3JICMCHTAPHLIC OHOJIOrHYEeCKUe 3aJa4diu,

ITP6 05

c(OpPMHPOBAHHOCTb COOCTBEHHOM MO3UILIMHU IO OTHOUIEHHIO K OMOIOTHYeCKOM
uH (QopmMarum, moIy4aeMoi U3 pasHbIX HCTOYHUKOB, TII00aTHHBIM
9KOJIOTHYECKUM Ipo0sIeMaM U MyTIM UX PEeLIeHUs

JIPB 01

Oco3Hatouuii ce0s rpakJaHMHOM U 3alIUTHUKOM BEJIMKON CTpaHBbI

JIPB 02

[IposiBnsrOMMi aKTUBHYIO T'PAXIAHCKYIO MTO3HIIMIO, JEMOHCTPUPYIOIIHN
IIPUBEPKEHHOCTh IPUHLIUIIAM YECTHOCTH, IOPSAJOYHOCTH, OTKPBITOCTH,
DKOHOMHUYECKN aKTUBHBIM U Y4aCTBYIOLIUHI B CTYIEHUYECKOM U
TEPPUTOPUATIBHOM CAMOYIIPABICHUH, B TOM YUCJIE HA YCIOBUAX
J00pOBOJIHUECTBA, MPOTYKTUBHO B3aUMO/ICHCTBYIOIIMM U y4acTBYIOIINI B
JeSITeIbHOCTH OOIIIECTBEHHBIX OpraHu3aluil

JIPB 03

[TposiBIsIIOIINI U AEMOHCTPUPYIOIINN YBAKEHHUE K JIIOASAM TPY1d, OCO3HAIOIIHNI
[EHHOCTh coOCTBEHHOTO Tpyaa. CTpeMsIiuiics K JOpMUPOBAHUIO B CETEBOM
cpeJie JINYHOCTHO U NMPOo(hecCHOHATILHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAa»

JIPB 04

HpOHBJ’IHIOH.IPIfI YBAKCHHUC K JIIOASAM CTApUICTO ITOKOJICHUA U TOTOBHOCTD K
Y4aCTHIO B COHI/IaJ'II)HOI\/JI MOAACPIKKE U BOJIOHTCPCKUX ABHIKCHUAX

JIPB 05

OCO3H3.IOHIHI>’I IMPUOPUTCTHYIO ICHHOCTD JINYHOCTH YCJIIOBCKA, yBama}omHﬁ
CO6CTB€HHYIO 1 9YyXXYIO0 YHUKAJIBHOCTH B PAa3JIMYHBIX CUTyallusAX, BO BCCX
q)OpMaX N BUAaxX JCATCIIbHOCTH.

JIPB 06

Co0mroaromuii ¥ mporaralupyoIni MpaBuiia 3J10pOBOr0 U 0€3011aCHOTO
o0pa3a KM3HH, CIIOPTa; IPETYNPEXK AU JTHOO0 MPEO0TIEBAIOIITNI
3aBUCUMOCTH OT aJIKOI'OJIA, Ta6a1<a, IMCUXO0AKTUBHBIX BEIICCTB, a3aPTHBIX UT'P U
T.1. COXpaHSIONIUI MCUXOIOTUYECKYI0 YCTOUYUBOCTD B CUTYaTUBHO CIIOKHBIX
NN CTPEMUTCIIBHO MCHAIOMUXCA CUTyallusIX

JIPB 07

3a00TAIUiACS 0 3alUTe OKPYXKAIOIMIEH Cpeibl, COOCTBEHHOU U Uy»KOM
0€30MacHOCTH, B TOM YHclie TUPPOBOI

JIPB 08

JemoHcTpupyromuii ymenue 3¢ peKTUBHO B3aUMOJIEIICTBOBATh B KOMaH/IE,
BECTH JUAJIOT, B TOM YUCJIE C UCIIOIb30BAHUEM CPEJICTB KOMMYHHUKALUH

JIPB 09

JleMoHCTpUpYIOMINH HAaBBIKM aHAJIM3a U UHTEpPIIpeTalui HHPOpMAIUU U3
pa3IMYHBIX UCTOYHUKOB C Y4ETOM HOPMATUBHO-IIPABOBBIX HOPM

JIPB 10

JleMOHCTpHUpYIONTUH TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCIIE
camM000pazoBaHuI0, HA MPOTSHKEHUU BCEH JKM3HH, CO3HATENHHOE OTHOIIICHUE K




0O0LIECTBEHHOU JIEATEILHOCTH.

HETPEPHIBHOMY 00pa30BaHUI0 KaK YCIOBUIO YCHEITHOW MPOGECCHOHATFHON U

JIPB 11 CnocoOHBIM K ”THHOBAITMOHHOM aKTUBHOCTH: CTPEMSIIIIHICS K
po(hecCHOHATTLHOMY POCTY U HHHOBAIIMOHHOMY XapakTepy MpoQecCHOHaAThHON
JESATEeILHOCTH, MPOSBIISIONINA OPTaHU3aTOPCKUE M HCCIICIOBATEIHCKHE
CIIOCOOHOCTH, HTHUITUATUBHOCTb, 11€JI€YCTPEMIICHHOCTD, KPEATUBHOCTb,
YIOPCTBO B JJOCTHKCHHH IICJIH, JTUACPCTBO.

2. CTpyKTypa M coaepxkanue 001e00pa3oBaTeJIbHOI0 y4e0OHOT0 NMpeaMeTa

2.1. O0bem npeamera ¥ BUAbI Y4eOHOM padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0beM 00pa3zoBaTeIbHOM IPOrpaMMBbI MPeAMeTa 151

B T.4.

OcHOBHOE coep:kaHne 133

BT. 4..

TEOpeTUIeCcKoe 00yueHue 66
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUE 10

MPaKTUYECKHUE 3aHATHS 53
B T.4. PO eCcCHOHATHHO-OPUEHTUPOBAHHOE COICPIKAHNE 12

1abopaTOPHBIE 3aHATHS 14
B T.4. IO eCCHOHATHLHO-OpPUEHTUPOBAHHOE CO/Iep)KaHNe 4

Kourpoabnas padora 18

IIpome:xkyTouyHast arTecTanus (IK3aMeH)




2.2. TemaTu4eCKMil IJIAH U COIEP:KaHMeE MIPeaMeTa

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHYHMH) 4YacoB | KOMIIeTEHUHH
1 2 3 4

Pa3zgea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA 5KUBOTO 28
Tema 1.1. OcHoBHOE co/lep:KaHue 2 OK 2, JIP
Buosorus kak TeopeTnueckoe odyueHue: 2
P y 01,MP 02, [Ip
HayKa. buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ APYTUMH HAyKaMu: Onoxumusi, 6nopusnka, OMOHHKA, 01. JIPg 1-7
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 OK 2, JIP
Obmas Teopernyeckoe o0yueHue: 01,MP 02, IIp
XapaKTepUCTUK
P P Pa3znoo6pazue Ouocuctem. Opranuzanusi OMOJOTHUECKUX CUCTEM. Y POBHU OpraHU3alyu OMOCHCTEM: 01, JIPs 1-7
a AKU3HU MOJIEKYJIIPHO-TEHETUYECKU I, OpraHOWUTHO-KJIETOYHBIN, OpraHU3MEHHBIN, TOMYISIUOHHO-BUOBOM,
9KOCUCTEMHBIH, OnocdepHsiif. Hayku, n3ydaronme Ononrnueckue 00beKThIHA Pa3HbIX YPOBHIX OpraHU3aluu
xu3HU. OOIIas XapakTepUCTUKA XKU3HHU, CBOWCTBA )KUBBIX cucTeM. [Iponeccsl, nporcxoasiue B
Ouocucremax
Tema 1.3. OcHoBHOE coaep:xaHue 6 OK-1
Burosloruueckn | Tegpernueckoe oGyuenmue: OK -2
BasKHbIE = OK-4
XuMHUECKUH cocTaB KieTok. Heopranuueckue BelecTBa KIeToK, UX Ouojoruyeckas pojib. OpraHuyeckue 2
XuMHeckne BellecTBa KieTku. buonoruueckue nonmumepsl. benku, ctpykrypa u GyHKIUN OETKOBOM MOJIEKYJIbI. JIP 01-02,
COCIMHCHUS depMeHTBI, TPUHIIUI UX JEHCTBUS. YTIIEBOIbI, X Ononorudeckue GpyHkuuu. JIumuasl, oOmuii miaxn MPO1- ()3, Hp
ctpoenus. ['uapodunbHo-ruapodoOHbIe cBolicTBa. Kiaccubukanus mununos. buonornyeckue GpyHkuuu 01-04. JIPs 1-
munuaoB. AT®. Ctpoenue monekynsl AT®. buonornueckue Gynkiun ATO. ’7
IIpakTHYeckue 3aHATHSA: 2 OK-1




Ponw 6CJ'IKOB, YrJI€BOJOB U JKHPOB B OPraHMU3ME YCJIOBEKA. ButamMuHBI 1 OMOIOTMYECKU AKTHBHBIE ,Z[O6aBKI/I,

OK -2

WX 3HaYEHUE B KU3HU OpraHu3Ma yesioBeka. [ urmo- u aBUTaMUHO3bI U UX nocnenctsus. [Ipenocrasienue OK -4
YCTHBIX COOOIICHUI ¢ Tpe3eHTaluel, TOrOTOBIEHHBIX 0 IEPEYHIO UCTOYHUKOB, PEKOMEHJOBAaHHbBIX JIP 01-02
HpeEroaBareaeM ’
MPO1- 03, IIp
01-04, JIPs 1-
JlaboparopHble 3aHATHS: OK-1
JlabopaTtopHas pabora «Onpenenenue ButamuHa C B MIPOAYKTAaX MATAHUSDY OK-2
[TonroroBka BapuaHTOB OMbITA, HAOIIOJACHHE 32 KAYECTBEHHBIMU PEAKIIMSIMH, 3alI0JHEHHE paboyeil TabIuIIbI, OK-4
HMHTEpIpeTalus HabJIIo1aeMbIX sIBJICHUHN, (POPMYITUPOBAHKUE BHIBOIOB JIP 01-02,
JlaGopaTtopHnas padora «I mapoduiabHO-TUAPO(POOHBIC CBOMCTBA JIUITHIOBY MPO1- 03, Ip
[TonroToBKa BapuaHTOB OTIBITA, HAOIIOICHHUE 32 KAYSCCTBCHHBIMU PEAKIIMSIMH, 3aII0OTHCHHE pabodeil TabIuIbL, 01-04. JIPg 1
WHTEpIIpeTaIys HaOII01aeMBbIX SBJICHUH, (HOPMYIHpPOBaHKE BHIBOIOB i
7
Tema 1.4. OcHoOBHOe coiep:KaHue OK-1
CTpyKTypHO- Teoperuueckoe od0yueHue: OK -2
¢ynxkuuonanbn | Kierouynas teopust (T. IlIBanu, M. llneiinen, P. Bupxos). OCHOBHbIE MOJ0KEHHSI COBPEMEHHOM KJIETOYHOM OK -4
asl Opra"Hu3anus | Teopuu. TUNBI KIETOYHOM OpraHU3alUU: IPOKAPUOTUUECKUI U d3yKapuoTHueckuil. CpaBHHUTENbHAS JIP 01-02,
KJIETOK XapaKTePUCTHKA KIETOK DYKapuoOT (PacTUTENbHOM, JKUBOTHOM, TpuOHOI). CTpoeHHe TPOKapuOTHIECKOM MPO1- 03, Ip
kieTkd. OCOOEHHOCTH CTPOCHUSI TETEPOTPOPHOI U aBTOTPO(PHOM MPOKAPHOTUIECKHX KIeTOK. CTpoeHue 01-04. JIPs 1-
v v >
1a3MaTH4eckoi MeMOpaHbl. TpaHCHOPT BEMIECTB Yepes MiIa3MaTHIeCKy0 MeMOpaHy: MacCUBHBIN U 7

aKTUBHBIN. DHJIOIUTO3: MUHOIKUTO3, (aroiuTo3. DK3011To3. O00I0YKa UITH KJIeTOYHas cTeHka. CTpyKTypa
1 (YHKIUU KIETOYHON CTEHKH PAaCTeHHIA, TPUOOB.

Huromnasma. [{utozons, Llutockener. OqHomMeMOpaHHbIe OPTraHOWIBI KJIETKH: HI0TIa3MaTHYECKast CETh
(BIIC), armapat I'ombmKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIH PACTUTENBHBIX KIETOK. CTpOoeHHE U
(GyHKIIMM OJTHOMEMOpPAaHHBIX OpraHou0B KieTku, Knetounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TUIACTUIBL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOIUIAaCThl, UX CTPOEHUE U PYHKUMU. SepHBI anmnapar KJIEeTKU, CTpOeHHE U (PYHKIUH.
HememOpanHbie opraHouIbI KJIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KJIIETOUHBIHN 1IeHTp. Opranounabl
JBUKEHUSI: PECHUYKH U KTyTHKU. CTpoeHue u pyHKIMN HeMeMOpaHHBIX OPraHOUIOB KIETKU




JlabopaTopHble 3aHATHSA:

JIaGoparopHas pabota «CTpoeHHe KIETKH (paCTeHUs, )KUBOTHBIE, TPHOBI) M KIIETOYHbBIE BKJIIOUCHHS
(xpaxMmai, KapOTUHOHUbI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[IproGpereHue omnpITa MPUMEHEHHSI TEXHUKU MUKPOCKOITMPOBAHUS IIPH BBIITOJIHEHUU JIa0OPATOPHBIX padoT.

[ToaroroBKa MUKpOMpENIapaToB, HAOIIOACHHIE C TIOMOIIBI0 MUKPOCKOIIA, BBISIBIICHUE PA3ITUIHA MEXKITY
M3y4aeMbIMU 00bEKTAMH, HHTEPIPETAINS HAOII0aeMbIX SBICHHA, (POPMYITHPOBAHUE BHIBOJIOB
JlaboparopHas pabota «IIpoHuiaeMocTs MeMOpaHsbI (TUIA3MOJIHN3, ACTIA3MOJIN3 ))»

[IproGperenue omnbITa MPUMEHEHHS] TEXHUKU MUKPOCKOITUPOBAHUS IIPU BBITIOJTHEHUH J1aOOPaTOPHBIX padoT.

HOILFOTOBKa MUKpPOIIpEriapaTosB, Ha6JIIOI[€HI/IC C IOMOIIBIO MUKPOCKOIIA, BBIABJICHUC pa3n1/1q1/1171 MCKOY
HU3ydacMbIMU O6’beKTaMI/I, HHTCPpIIpCTAllUA HaGHIO,Z[aCMLIX HBHGHHﬁ, (bOpMy.HI/IpOBaHI/Ie BBIBOOB

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

OcHoBHOE co/lep:KaHue

Teoperuueckoe od0yueHnmue:

N

Crpoenue XxpoMocoM. XpOMOCOMHBIM HA0OP KIETOK, TOMOJIOTUYHbIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
raryIOuAHbIN U auruionaneid Habop. Hyknennossie kucnotel. JIHK n PHK. Ctpoenne HyKI1enHOBBIX
kuciot. Hykneoruasl. Kommuiementapusie azotuctoie ocHoBanus. [Ipasuno Yapradda. Crpykxrypa JHK -
NBOMHas crinpaiib, Mecronaxoxaenue u ouonornyeckue pynkuun JJHK. JTHK-3xcnepruza. Bunst PHK.
Oynkuuu PHK B knetke

HpaKaneCKne 3aHATHUSA:

Pemenue 3aga4d Ha OIMPCACIICHUC ITOCIIECAOBATCIIbHOCTH HYKIJICOTU/I0B

OK-1
OK-2
JIP 01-02,
MPO1- 03, [Ip
01-04, JIPs 1-
7

Tema 1.6.
IIpoueccsl
MaTPUYHOTIO
CHHTE3a

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHnue:

Matpuunsiii cunte3 JIHK - permnkanunsd. [Tpuanune pernmmkanuu JJHK. Mexannsm perunkanun JTHK.
Penaparus JIHK (nopennexaTuBHas, nocTperuiekatuBHast ). Peakiun matpuuynoro cuntesa. [Ipunuun
KOMIUIEMEHTAPHOCTH B peakuusix matpuyuHoro cunte3a. JJHK u rensl. I'eneTnuecknii kog, ero cBoiicTaa.
Tpanckpunwms - marpuunslid cuate3 PHK. Tpancisiuus u e€ stamnel. YcnoBus 6MocHHTE3a OerKa.
Crpoenne TPHK u kogupoBanue aMuHOKHCIOT, Poib prbocom B GnocuHTese O6enka

NN NN

IIpakTHYeckHne 3aHATHSA:

Pemenue 3aga4d Ha OMpPCACIICHUC TOCIICAOBATCIIbBHOCTH aMUHOKHUCIIOT B MOJICKYJIC Oenka. Pemenue 3aJga4 Ha

oTpesieNieHUE MOCIeI0OBAaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJ e OeTka B CiIydae U3MEHEHUS
nocaeaoBarenbHOCTH HyKIeoTu0B JJTHK

OK-1
OK-2
JIP 01-02,
MPO1- 03, IIp
01-04, JIPs 1-
7

Tema 1.7.

OcHoBHOe coepkaHue

OK-1




HexkJeTounsle TeopeTnueckoe o0yueHue: OK-2
(hopMBbI KM3HI Bupycsl - HeknieTouHble (hOPMBI )KU3HU U 00IUTraTHbIe napa3uThl. CTpOEHUE MPOCTHIX U CIOKHBIX BUPYCOB, JIP 01-02,
perpoBupycoB, 6akTeprodaros. XKuznennsnii nuxi JJHK-conepxamux Bupycos, PHK-coxepxariux MPO1- 03, IIp
BHpYycoB, OakTepuodaros, BUY, remarut yenoBeka. 01-04, JIPB 1-
baktepun. O0mas xapakrepuctuka. [lonstue mramMmm. Bupycel u 6akTepun: cXoICTBa U pa3IuuUs 7
IIpakTnyeckue 3aHATHA:
Bupycuslie u 6akTepuanbibie 3a00neBanusi. OOIye MPUHIMITBI HCIIOIb30BAHNUS JIEKAPCTBEHHBIX BEILIECTB.
Oco0eHHOCTH TPUMEHEHUS aHTUOMOTHKOB.
[IpencraBieHue yCTHbIX COOOIIEHUN ¢ pe3eHTalMEN, OATOTOBJIEHHBIX 10 IEPEYHIO HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEI0/1aBaTEIEM
Tema 1.8. OcHoBHOE coep:kaHue
Oo0men BemtectB | Teopernueckoe o0yueHue: OK -2
U npeBpameHue | [IlepBUYHBIN CUHTE3 OpraHUYECKUX BelIecTB B KieTke. [lnactuueckuit oomeH, @otocunTe3, XeMOCHHTE3.
JHEpPruu B AHa3poOHBII SHEpreTHYecKuii 00MeH, AHa3pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN 1 JIP 01-02,
KJIeTKe reTepoTpoQHbBIN TUI NMUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUHU. DTalbl MPO01- 03, p
sHepreTudeckoro oomMena. I'mukonus. buongoruueckoe okuciaeHUe, MU KJICTOYHOE JIbIXaHHUE 01-04, JIP=B 1-
7
Tema 1.9. OcHoBHOE coaep:xaHue
Ku3HeHHbIH Teoperuueckoe odyueHue: OK-2
IHKJI KJIeTKH. Knerounslii uki, ero nepuoasl 1 peryisiuus. Ilepuoasl unrepdassl ux ocodennoctu, Auddepenunarus OK — 4
Mmuto3. Meiio3 KJIETKH U apecT KJIETOYHOro 1ukia. /lenenne knerku - Muto3. CTaauu MUTO3a U POUCXOISALINE ITPOLIECCHI.
Kapunoxkunes n nuroknnes. buonornueckoe 3HaueHne MuTo3a. Meios - pe1yKIMOHHOE AEJIEHUE KIIETKH. JIP 01-02,
Cranuu meiio3za. Meiio3 - 0CHOBa MOJI0BOr0 pa3MHOKeHUs. [loBeneHre XxpoMocoM B Mero3e. MPO1- 03, TTp
Kpoccunrosep. buonornyeckuii cmbicn meiiosza. D¢ dextsl Meiio3a. Melio3 B )KU3HEHHOM IIHUKJIe ’
OpraHu3MOB 01-04, JIPB 1-
7

KonTpoabHas padora
MonekynsapHbIid ypPOBEHb OpraHU3aliy )KUBOTO




Pa3nea 2. Ctpoenue u GyHKIIMM OPraHU3Ma

Tema 2.1. OcHoBHOE coep:kaHue 4 OK -2
Crpoenue IIpogdeccnonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE TEOPETHYECKOI0 00yYeHUs 2 OK-4
OpraHu3mMa OpsokileTouHble Opranu3Mel. KonoHuanbHble Oprann3Msl, MHOIOKIIETOUHBIE OPraHU3Mbl, B3anMocBA3b 2 1IKT1.2
4acTeld MHOTOKJIETOYHOro opranusma. @yHknus. Opranbsl ¥ CHCTEMBI OPraHOB. AIIIapaThl OPraHoOB. IIKT.1
I'omeocTra3 opranusmMa u €ro nNoAAepKaHue B IMIPOLECCE KU3HEEATEIBHOCTH. JIP 01-02,
@yHKIMOHAIBHASA CHCTEMA OpraHoB. TKaHU pacTeHUH. TKaHU )KUBOTHBIX M YenoBeka. Opranbsl pacTeHUN. MPO1- 04, IIp
Oprassl ¥ CUCTEMBI OPTaHOB )XKMBOTHBIX U Y€JI0BEKa. 3HAYECHUE OIIOPbI, IBUKEHUS, IUTAHUSA, IBIXAHHUS, 01-04, JIPB 1-
TPaHCIIOPTA BELIECTB, BBIICIEHNUS, 3alUTHl. 3HAaYEHNE NIPOSABICHUS Pa3Ipa)kUMOCTH U PETYIIALUN 7
OcHoOBHOE coepKaHNe IPAKTHYECKOI0 3aHATHA: 2
Teopus ki1oHaNIBHO-CENIEKTUBHOrO MMyHHUTeTa I1. Dpnuxa, .M. Meunukosa. H}ekunonubIe 2 OK -2
3a0oseBaHus U anuAeMus. BaxkHeime snuieMun B UICTOPUM YesloBedecTBa. Bakiunanus kak OK -4
npo¢uIakTuKa MHPEKIIMOHHBIX 3200J1eBaHUH. [IK1.2
IIpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalnel, MOAr0TOBIEHHbBIX MO EePEYHI0 HCTOYHUKOB, [IK1.1
PEKOMEH0BAHHBIX IIPETIOAaBaTEIIEM JIP 01-02,
MPO1- 04, TTp
01-04, JIPB 1-
7
Tema 2.2. OcHOBHOE co/lep:KaHHe 2 OK -2
Dopmbl IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COAeP KAHNE TEOPEeTHYECKOro 00yYeHust 2 IK1.2
Pa3MHOKEHHUs ®dopmbl pa3MHOXKEHHUsI OpraHu3MoB, becnosoe 1 moyioBoe pa3MHoKeHHe. Buabl 0ecronoro pa3MHOKEHHS: IK 1.1
OpPraHu3MoB IIPOCTOE JEJIEHNE HA/IBOE, IOYKOBAHUE, PA3MHOXKEHHE CIIOPAaMH, BET€TaTUBHOE Pa3MHOKEHUE, JIP 01-02,

¢dparmenTanys, kionupoBanue. [lonoBoe pasMHOKEHHE.

MPO1- 04, TIp




01-04, JIPB 1-

7
Tema 2.3. OcCHOBHOE cojIep:KaHue 2 OK-2
Onrorenes Teopernueckoe o0yueHue: 2 OK-4
KHUBOTHBIX H I'amerorenes y xuBoTHBIX. CriepMaroreHes u ooreses3. CTpoeHHe MOJIOBBIX KIETOK. OIII0J0TBOPEHUE U JIP 01-02,
yeJI0BeKa SMOPHOHAIBHOE PAa3BUTHE KUBOTHBIX. [lapTenorenes. DMOpuorenes (Ha mpumepe nannetrHuka). Craaun MPO1- 04, Ip
IMOpHUoreHe3a _ _
Poct u pa3Butue xxuBotHbIX. [locTamOpuonaneHelii nepuon. [Ipsmoe n Henpsmoe passutue. Pa3Buthe ¢ 2 01 04’7HPB 1
MeTaMop(h0o30M y OECTIO3BOHOYHBIX M TO3BOHOYHBIX KUBOTHBIX, CTaIuH MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y
KUBOTHBIX U 4enoBeka. [lepuonpl oHTOreHe3a yenoseka. buonornueckoe ctapeHue U CMEPTh.
I'eponTosorus
Tema 2.4. OcHoBHOE coep:kaHue 2 OK -2
Omnrorenes TeopeTnueckoe odyueHue: 2 OK-4
pacTeHmii I'ametodut u cnopodut, PasmHoxenue u pa3sutue Bogopocieil. Pa3sMHoxeHue U pa3BUTHE CIIOPOBBIX 2 JIP 01-02,
pactenuii, PasMHOXeHHE U pa3BUTHE CEMEHHBIX pacTeHHui. PocT. Ileprnoasl OHTOreHe3a pacTeHHi MPO1- 04, TTp
>
01-04, JIPB 1-
7
Tema 2.5. OcHoBHOE coep:kaHue 2
OcHoBHbIE TeopeTnueckoe o0yueHue: 2 OK -2
NOHSTHS I'eneTnka Kak Hayka O HAaCIE€ACTBEHHOCTH U N3MEHUYUBOCTH OpraHu3MoB. OCHOBHBIE TEHETUUECKUE TIOHATHS 2
TeHEeTUKH u cuMBoIIbl, ['eH, ['enoTun, @enorturn, AnsenbHble reHsl, AJIbTepHaTUBHBIE IPU3HAKY, JJOMMHAHTHBIN 1 JIP 01-02,
perieccuBHBIN npu3Haku. ['oMmo3urora u rereposurora. Yucras muaus. ' ubpuabl. OCHOBHbBIE METOIbI MPOI1- 04, ITp
TeHETUKH: THOPUIOIOTUYECKHH, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TeHETUYECKUE 01-04, JIPB 1-
7
Tema 2.6. OcHoBHOeE coiep:KaHue 4 OK-2
3akonomepHocT | Teopernueckoe o0ydyeHuHe: 2 OK-4




W HACJIeNOBaHusl | 3aKOHOMEPHOCTH 00pa3oBaHus raMeT, 3akoHsl I'. Mennens: MonorubpuaHoe ckpenbanue. [Ipasuio 2 I[IK 1.2
JOMUHUPOBaHUS. 3aKOH €JMHO00pa3us IIEpBOro MOKOJIEHUS. 3aKOH PACLIEIUIEHUS TPU3HAKOB. K 1.1
[uTomornyeckue 0OCHOBBI MOHOIMOPUAHOIO CKPEIMBaHUA. [ UII0TE3a YNCTOTHI raMeT. AHAIU3UpPYIOLIEe I[IK 1.2
ckpemuBanue. JuruopuaHoe cKpemurBanrue. 3aKoH HE3aBUCUMOTO HACIIE0BAHUS TPU3HAKOB. JIP 01-02,
[TonurndpuaHOE HACIEA0BAHNE U €TI0 3aKOHOMEPHOCTHU .
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE COlePKAHME MPAKTHYECKOT0 3aHATHUS: 2 1(\)/;_1?8411 J(-}f),Br{I_)
Pemenue 3aia4 Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB [P MOHO-, 2 ’7
TI¥-, TIOJIUTHOPUTHOM M aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTABIICHNE TeHOTHIIMYECKUX CXEM CKpEIINBAaHUS

Tema 2.7. OcHoBHOe coep:KaHue 4 OK-1

B3aumopneiicreu | Teopernueckoe o0yuenmue: 2 OK -2

€ reHOB I'enoTun kak 1enoctTHas cucteMa. MHOXXeCTBEHHOE JieiicTBUe TeHoB, [TnelioTpornus, MHOKeCTBEHHBIN 2 JIP 01-02,
ajutenu3M. B3aumopelictBue amnenbHbIx reHoB. KonomunnpoBanue. B3anmoseiicTBue HeauienbHbBIX T€HOB. MPO1- 04, IIp
Komnnemenrapaocts. Onucras. [loaumepus 01-04, JIPs 1-
IIpodeccnonanbHO-OpHMEeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA: 2 7
Pemenue 3aa4 Ha onpesiesieHne BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU 2
Pa3UYHBIX THUMAX B3aUMOAEUCTBUS I€HOB, COCTABIEHHE EHOTHUIINYECKUX CXEM CKpEIMBAaHU

Tema 2.8. OcHoBHOE coep:kaHue 4 OK-2

CuernJiennoe Teoperuueckoe oGydenue: 2 OK -4

HacJIeJ0BaHHe K 1.2

NPU3HAKOB 3axonbl T. Moprana. CuenieHHoe HaclleZJOBaHUE F€HOB, HapyIIEHHE CLETUIEHNU. XPOMOCOMHAas TEOPHS 2 IIK 2.1
HaclleICTBEHHOCTH. [ 'eHeTHueckoe KapTupoBaHUe XpOMOCOM. Vconp30BaHNe KPOCCUHIOBEpa JIs IIK 2.2
COCTaBJIEHUS] TEHETUYECKUX KapT XPOMOCOM JIP 01-02,
IIpodeccuonanbHO-0pHMEeHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOT0 3aHATHSA: 2 MPO1- 04, ITp
Pemienue 3a1a4 Ha onpesiesieHHe BEPOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB IPH 2 01-04, JIPB 1-
CLIETITICHHOM HacCJIeZIOBAaHUH, COCTABJIEHUE T€HOTUITMYECKUX CXEM CKpPEIIMBaHUS 7

Tema 2.9. OcHoOBHOe coiep:KaHue 4 OK-1

3akonomepHocT | Teopernueckoe o0yueHmue: 2 OK -2

U U3MEHYHBOCTH | XpOMOCOMHBII MEXaHHU3M OIpEIEIeHNUs Moda. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['oMOoraMeTHbIN 1 2 OK-4
rereporaMeTHbIi noil. ['eHeTnyeckas CTpyKTypa MoJOBBIX XpoMocoM. HacriesjoBanue npu3HaKkos, JIP 01-02,
CIIETIJICHHBIX C MTOJIOM MPO1- 04, ITp
IIpakTnyeckue 3aHATHA: 2




Pemenue 3agau Ha onpeneneHre BEpOITHOCTA BOSHUKHOBEHUS HACIEICTBEHHBIX IPU3HAKOB, CLIETUICHHBIX C 2 ()1-()4, JIPB 1-
IIOJIOM, COCTABJICHUE T€HOTUIINYECKUX CXEM CKPEIIVBAHUS 7
Tema 2.10. OcHoOBHOE co/iep:KaHue 4 OK-1
I'enernxa Teopernueckoe o0yueHue: 2 OK -2
Y€J10BEKA Kapuorum yenoBeka. MeToibl H3ydeHUs T€HETUKH YeJIOBEKA: TeHeaTOTHYECKUM, OJTM3HEIIOBHIH, 2 JIP 01-02,
LUTOT€HETHYECKUM, OMOXUMHUYECKUHN, TOMYIANOHHO-CTaTUCTUYeCKUi, HacnencTBenHble 3a0601eBaHms MPO1- 04, I1p
yenoBeKa. ['eHHbIe 1 XpOMOCOMHBIE 00s1e3HU ueoBeka. boje3Hnu ¢ HacaencTBeHHON 01-04, JIPs 1-
MPEAPACIIONO0KEHHOCTHI0. 3HAYEHUE MEAUIIMHCKON T€HETUKHU B MIPEAOTBPALLEHUN U JICUEHUH T€HETUYECKUX 7
3a00JIeBaHUH YeIOBEKa
IIpakTuyeckue 3aHATHSA: 2
Pemrenne 3amad Ha onpeneneHue BEpOATHOCTA BOSHUKHOBEHHSI HACJIEICTBEHHBIX IIPU3HAKOB, UCIIONIb3Ys 2
METO/Ibl TCHETUKH YEJIOBEKA, COCTABIEHNE TEHOTUITMYECKUX CXEM CKpeniuBanus. [IpeacraBiieHne yCTHBIX
COOOMICHUH C Mpe3eHTaIel O HACIEACTBEHHBIX 3a00JICBaHHUAX YEIOBEKA
Tema 2.11. OcHoOBHOe coep:KaHue 4 OK-1
3akonomepnoct | Teopernueckoe o0y4yenmue: 2 OK-2
U M3MeH4YuBOCTH | B3auMoieiicTBie reHoTuma u cpeipl npu GopMupoBanuu heHotumna. I3MeHUnBOCTh MPU3HAKOB. 2 OK -4
KauecTBeHHBIE 1 KOJTMYECTBEHHBIE TPU3HAKHA. BUbIl ”3MEHUMBOCTH: HACIEACTBEHHAS U HEHACIIEACTBEHHAS. JIP 01-02,
3aKOH rOMOJIOTMYECKUX PAJIOB B HacneacTBeHHON n3MeHunBocty (H.U. BaBunos). MoaudukannonHas, MPO1- 04, TTp
unu (EeHOTUITUYECKas U3MEHYUBOCTH. PoJib cpeibl B MoAMUKAIIMOHHON n3MeHYnBOCTH. Hopma peakiuu ’
npu3Haka. BapuannoHHbIN psiiyu BapraliioHHas KpuBasi. XapaKTepuCTHKa MOAU(PUKALMOHHON 01-04, JIPB 1-
U3MEHYHBOCTH 7
HacneacTBenHnas, niam reHOTUIIMYECKAst K3MEHYMBOCTh. KOMOMHATHBHASI HI3MEHYMBOCTh. MyTalinoHHas
W3MEHYHUBOCTh. BUABI MyTalMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE. [ [pUUnHBI BOSHUKHOBEHUS MYTallUi
IpakTHyecKne 3aHATHS: 2
Pemenue 3agau Ha onpeneneHyre TMa MyTaluy IPU IEPeAade HaCIeACTBEHHBIX IPU3HAKOB, COCTaBICHUE 2
TEHOTUIIMYECKUX CXEM CKPELIUBAHUS
Tema 2.12. OcHoBHOe coaepkaHue 2 OK-1
Teopernyeckoe o0yueHue: 2




Cenexnus Cenekuus Kak Hayka. MeTobl CeJIEKIIMOHHOM paboThl, ['eTepo3uc u ero npuuuHsbl. MIcKyccTBEHHBIN 0TOOD: 2 OK -2
OpPraHu3MoB MacCCOBBIH ¥ MHAWBHIyalbHBIA. DTarbl KOMOUHAIIMOHHOM cenekiuu. CopT, mopoja, mTaMM AJITOPUTMEI JIP 01-02,
pellIeHre 3a]1a4 Ha OIPEIEICHIE BO3MOXXHOTO BOSHUKHOBEHHSI HACIIEICTBEHHBIX [IPU3HAKOB I10 CEJIEKIIUH, MPO1- 04, TTp
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBaHUs
01-04, JIPB 1-
7
KoutpoabHnasn 5
Crtpoenue U pyHKIMH OpraHu3Ma
padora
Paznen 3. Teopus 3Bo/1I0uMHA 14
Tema 3.1. OcHoBHOE coep:kaHue OK -2
Hcropus TeopeTnueckoe odyuenue: OK -4
3BOJIIOLHOHHOTO JIP 01-06
_—— [TepBbie 3BOIIONMOHHBIE KOHUEILINH, ['pagyanuctuyeckas 3BoaonnoHHas konuenmus XK.b. .J'IaMapKa. MPO1- 08 1’_[
JBuxymue cuibl 3Boonuu. Kpeanronusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3HaueHue ais » 11p
(OpMHUPOBAHHUS UIEH DBOTIOLHUU 01-05, JIPB 1-
[IpenmnochuIKyu BOZHUKHOBEHUS TapBUHU3MA. DBOIOIMS BIA0OB B Ipupoe. boprba 3a cyiiecTBoBaHue. 7
EctectBennslit oroop. JJuBeprenius npu3HakoB U BU000pa3oBanue. OCHOBHBIE MOJTOKEHUS
cuHTeTH4YecKoil Teopuu sBomtonuu (CTI). Poxs 3BomronmonHoi# Teopun B GOpMHUPOBAHUH HAYYHOU
KapTUHBI MUPa
Tema 3.2. OcHoBHOE coaep:xaHue 2 OK-2
MukposBoJionu | Teoperudeckoe oGydeHue: 2 JIP 01-06,
A MUKpOIBOMIOLNSA ¥ MAKPOIBOJIIOLIMS KaK 3Talbl 3BOJKOLUOHHOIO Ipoliecca. I eHeTHYeCKrue OCHOBBI 2 MPO1- 08, Hp
HBOIIONIMK. MyTanuu 1 KOMOMHAIIUH KaK JIeMEHTapHbIN 2BOJTIOIMOHHBIN MaTepual. [lomynanus kak 01-05, JIPB 1-
3JeMEHTapHas €IMHUIIA 3BOJIIOLUH. 7
JBmxymiue cuibl (pakTopsl) dBoMONMH, MyTallMOHHBIN MpoIlecC U KOMOMHATUBHAS H3MEHUYUBOCTD,
Murparus. M3onsius nomynsnuii; reorpaduueckas (poCcTpaHCTBEHHAs ), OMOIOTHUYECKast
(penponyktuBHasi). EctecTBeHHbII 0TOOD - HampaBisOmui hakrop sBomonun. boprda 3a cyiiecTBoBaHme
KaK MEXaHU3M JICHCTBUS €CTECTBEHHOTO 0TOOpA B MONYJSAIUsAX. B u ero kputepuu (MpuU3HaKH).
Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOIUU
Tema 3.3. OcHoBHOE coep:xaHue 2 OK-2
MaxkposBosonu | Teoperudeckoe o0yqenue: 2 JIP 01-06,
sl MakponsBomtonus. PopMbl 1 OCHOBHBIE HarpaBiieHus1 MakpodsBotroiuu (A.H. CeseprioB). [1ytu 2

MPO1- 08, IIp




TOCTHIKEHHS OMOJIOrMUYECKOro mporpecca: apoMopdo3, uauoagantaiys, oomas aereuepanus. MeTos
M3Y4EHHsI MaKpO3BOJIIOLMU. 3aKOH 3apobiieBoro cxoacTa (3akoH K. bapa). buorenernueckuii 3akoH (3.
['exkenb, @. Miosep). O01ne 3akoHOMEPHOCTH (TIpaBUIIa) SBOIIOLUU

01-05, JIPB 1-
7

Tema 3.4.
Bo3HukHOBeHHE
U pa3BUTHE
JKH3HHU Ha 3emuie

OcHoBHoOe coepkaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

N

I'unoTe3bl ¥ TeOpuU BO3SHUKHOBEHUS JKU3HU Ha 3eMJIE: KPEallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAaHHOE)
3apOKJEHUE, CTAlMOHAPHOE COCTOSHUE, MTaHCIIepMus, 01omno33. Hauano opranuueckoil sBosronuu.
[TosiBieHMe nepBBIX KIETOK. DBOIIOLMSA META00IM3Ma. DBOIIOLMS NEPBLIX KIIETOK. [IpokapuoTsl u
syKapuoThl. [Iporcxok/ieHue MHOTOKJIETOUHBIX OPraHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX L[apCTB 3YKapHOT,
OcCHOBHBIE YePThI BOJIOLUN PACTUTENBHOIO MUpPa. OCHOBHBIE UEPTHI IBOJIOLUHU )KMBOTHOTO MHUpa

IIpakTH4yeckue 3aHATHS:

Hpe,[[CTaBJ'IeHI/IC YCTHOI'O COO6H.[€HI/I$I WJICHTBI BPEMCHH 110 OCHOBHBLIM 3TallaM BO3HHUKHOBCHUA U PA3BUTUA
JKUBOTHOI'O U PACTHUTCIIbHOI'O MHpPa, IMMOAIOTOBJICHHBIX I10 IICPCYHIO HCTOYHHUKOB, PCKOMCHIOBAaHHbIX
InperioaaBaTCiIcM

OK - 2
OK -4
JIP 01-06,
MPO1- 08, ITp
01-05, JIPE 1-
7

Tema 3.5.
IIpoucxoxnenue
YeJIOBEKA —
aHTpPOIOreHe3

OcHoBHOE co/iep:KaHue

TeopeaneCKoe oﬁyqeﬂue:

N

AmnTponosnorus - Hayka o yenoBeke. CucTeMaTn4eckoe MmoJiokeHue yenoseka. CX0ICTBO YEI0BeKa C
XKUBOTHBIMHU. OTINUMS YeJIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
MpU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHON cucTeMbl. COOTHOIIEHUE OUOJIIOTMYECKUX U
COLIMAJIbHBIX (JaKTOPOB B AHTPOIIOT€HE3E

OcCHOBHBIE CTaIUU aHTPOIOreHe3a. [[puonuTeKy - MPeIKU YeIoBeKa U YeJIOBEKOOOpa3HbIX 00€3bsH.
[IporoanTtpon - mpeaIecTBEHHUK YesloBeKa. ApXaHTpon - JpeBHeNui yenosek. [laneoantpon - 1peBHMI
yenoBeK. HeoaHTpoIl - uenoBek COBPEMEHHOIO THIIA. DBOJIOLUS COBPEMEHHOIO YeJIoBeKa. YenoBeueckue
pacbl. OCHOBHBIE OOJBIINE pachl: €BpoNeoUIHAs (€Bpa3HiicKast), HErpo-aBCTPaIOUAHAs (IKBAaTOpUANIbHAs),
MOHT'OJIONIHAS (A3MaTCKO-aMEepUKaHCKast). Bpems 1 MecTo BO3HUKHOBEHMS UeJloBeYeCKuX pac. EquHCTBO
YEJIOBEUECKUX pac

IIpakTHYeckHne 3aHATHSA:

Bpewms u myTtH paccenenus yenaoBeka no rianete. [Ipucnoco0i1eHHOCT YeaoBeKa K Pa3HbIM YCIOBHIM
cpenbl. Bnusiaue reorpaguueckoii cpesl Ha MOp(hOIOTHIO M (PU3HOJIOTHIO YeTOBeKa

3aiuTa JeHT BpEMEHH U MEHTAJIbHBIX KapT B JOpMaTe YCTHOTO COOOIEHUS, TOATOTOBICHHBIX 10 IEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX IIPEIIOJaBaTEIEM

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




KonTpoubnas 4
Teopernueckue acneKThl HBOIIOIIH KU3HHU Ha 3eMJIe
padora
Pa3nea 4. dxosorus 23
Tema 4.1. OcHoBHOE coep:kaHue 2 OK-1
Jkonorudyeckne | Teoperuueckoe odydeHue: 2 OK -7
(akTophI M Cpenbl 0OuTaHus OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/AYIIIHAs, TOUYBEHHAs, BHyTpHOpPTraHu3MeHHast. OU3HUKO- 2 JIP 01-08,
cpelbl KU3HH XUMHUYECKHE OCOOCHHOCTH Ccpejl 00MTaHus OpraHu3MoB. [Ipucnocobienust OpraHu3MoB K JKU3HU B Pa3HBIX MPO1- 07, IIp
cpenax. [lonstue sxonoruueckoro pakropa. Knaccuduxamms sxonornueckux paxktopos. [IpaBuio 01-05, JIPB 1-
muHumyma 0. JInbuxa. 3akon TonepantHoctu B. lendopaa 7
Tema 4.2. OcHoBHOeE coep:kaHue 4 OK-1
Homyasinus, TeopeTnueckoe odyueHue: 2 OK -2
COOﬁHIeCTBa, DKoJornyeckas XapaKTCpUCTHKA BUA U MOMYJISAILINH. DKOJIOTHYECKAs HUIIIA BUIA. DKOJOTHYECKHE 2 OK -7
IKOCUCTEMBI XapakTepucTHKu nonyssiiuu. CooOIIecTBa M SKOCUCTEMBbL. broiieHo3 u ero cTpykTypa. CBsi3u MEXIY JIP 01-08,
opranusmMamu B Ouorienose. CTpyKTypHbIE KOMIIOHEHTBI SKOCUCTEMbI: IPOAYIIEHTHI, KOHCYMEHTHI, MPO1- 07, IIp
peayueHTsl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B dkocucteMe. Tpoduueckrue ypoBHI 01-05, JIPB 1-
IIpakTnyeckune 3aHATHA: 2 7
Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENN 3KOCUCTEMBL. buoMacca n mpoaykiust. JKoJIorudeckue 2
MUpPaMUIbl Yucel, OMoMacchl M sHepruu. [IpaBuiio nmupamMuisl SHEPTUU.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 MEPEHOCY BEIECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJIeHUE TPOYUUIECKUX LIeTIel U MUpaMul OMoMacchl U SHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue 2 OK-1
Buocdepa - TeopeTnueckoe odyueHue: 2 OK -2
rjo0ajJbHas buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.M. Bepuanckoro. 2 OK -7
3Kosiornyeckast | OGmactu 6MocepsI M ee KOMIIOHEHTHI. JKnuBOE BemmecTBo 6Mocepsl U ero GyHKIUH. JIP 01-08,
cucrema 3aKOHOMEPHOCTH CylIecTBOBaHUs Onochepsl. OcodeHHocTH Onochepsl Kak TI00ATBHON YKOCHCTEMBI. MPO1- 07, IIp
JluHamuueckoe paBHOBecHe B Onocdepe. PuTmMuunocTh siBieHuit B Ouochepe. KpyroBopotsl BeliecTs u 01-05. JIPB 1-
OMOTre0XUMHUECKUE LIUKJIBI, [ 100a1bHbIe SK0JIOTHYEeCKHEe MPOOIeMbl COBPEMEHHOCTH U IIYTH UX peIIeHUs 7 ’
IpakTHyecKue 3aHATHS: 2
Perrenne nmpakTHKO-OpPUEHTHPOBAHHBIX PACUETHBIX 3a/1a4 Ha OIpe/IesIeHUe TUTOIIAIN HACAKICHUN IS 2
CHIDKEHHUS KOHIEHTPALMHU YTJIEKHCIIOr0 ra3a B aTMoc(epe CBOETo peruoHa nposKUBaHUs
Tema 4.4. OcHoOBHOE coep:kaHue 4 OK-1




Baunsinne TeopeTnueckoe o0yueHue: 2 OK -2
AHTPONOIeHHBIX | AHTPOIIOTCHHBIE BO3ACUCTBUS Ha Ouocdepy. 3arps3HeHHs KaK BHJI aHTPOIIOTEHHOTO BO3/ICHCTBHUS 2 OK-4
(¢axTopoB Ha (xumMuyeckoe, (pU3HIECcKoe, OMOIOTUIECKOE, OTXO/IbI POU3BOJICTBA U MOTPEOICHHS ), AHTPOTIOTCHHBIE OK-7
onocdepy BO37eHcTBUS Ha aTMochepy. Bo3aelicTBus Ha ruapocdepy (3arps3HEHHs U UX UICTOYHUKHU, UCTOLICHHUS BOJ) I[IK 1.2
BosgeiictBus Ha tutocdepy (Ierpanamus mouBbl, BO3ACHCTBUE Ha TOPHBIE IOPO/Ia, HEAPA). IIK 2.1
AHTpPOIIOTeHHBIE BO3/ICHCTBHUS HAa OMOTHYECKHE COOOIECTBA (Jieca M paCTUTEIbHBIC COOOIIECTBa, K 2.2
’KUBOTHBIM MHD) JIP 01-08,
IIpodeccunonanbHO-OPHEHTHPOBAHHOE CO/lePKAHME PAKTHYECKOI0 3aHATHS: MPO1- 07, Ip
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 COXPAHEHUIO IPUPOAHBIX PECYPCOB CBOETO 01-05, JIPs 1-
peruoHa npoKUBaHU 7
Tema 4.5. OcHoBHOE coep:kaHue 11 OK -2
Bausinue TeopeTnueckoe odyueHue: 4 OK-4
COLAJIBHO- 3/10pOBbe U €ro cocTaBisitonye. PakTophbl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA OPraHU3M 2 OK -7
IKOJIOTHYECKHMX | UeloBeKa. BpeaHble mpuBbIUKY: MTOCAEACTBUS U IpodunakTuka. [IpoGieMa TeXHOreHHBIX BO3/IeHCTBUI Ha K 1.2
($aKkTOpoOB Ha 3JI0POBBE YeNIOBEKA (AJIEKTPOMArHUTHBIE TIOJIS, OBITOBAs XUMUSI, U30BITOUHBIE IITYMBI, paAAIINS | T.I1.). MK 2.1
310pOBbe Anantanys opraHu3Ma 4yesioBeka K akTopaMm OKpysKarollei cpesibl. 3alluTHbIE MEXaHU3Mbl OpraHU3Ma K 2.2
YyeIoBeKa 4EJI0BEKA. 310POBbE M PA0OTOCIOCOOHOCTB. JIP 01-08,
[Tpununs! popmMHupoBaHus 370poBbecOeperatoiero noseaeHns. Gusnueckas akTUBHOCTD U 3/10POBbE. 2 MPO1- 07. T1
I'pynmet 310poBbs. OCHOBBI 3aKaIMBaHUsA. BUHOXHMMUYECKHE acTIeKThl paliMoHabHOTO TuTanus. [IpaBuia » 1P
0€30I1aCHOT0 MCIOJIb30BaHKS OBITOBBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB 01-05, JIPs 1-
TpakTHYecKne 3aHsITHS: 3 7
Ornpezenenre CyTOUHOTO palioHa NMUTaHUs 1
Co3aHne MHIUBUIYaIbHON MaMATKH MO OPraHU3aIMK pallMOHaIbHON (PH3NUECKOM aKTUBHOCTH 2
IIpogeccnonanbHO-OPHEHTHPOBAHHOE CO/lep:KaHNe J1a00PATOPHOIO 3aHITHS: 2
JIaGopartopHas paboTa Ha BBIOOD: 2

1. Jlaboparopnas paboTa «YMCTBeHHast pabOTOCIIOCOOHOCTHY
OBnazieHue METOIaMH OTIPEACIICHHsI TTOKa3aTeell yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE
MOJTYYEHHBIX PE3YJIBTATOB M (POPMYIIMPOBAHUE BHIBOJIOB (MMUCHMEHHO) C UCIIOIB30BAHUEM HAYIHBIX
MOHSTUH, TEOPHIl U 3aKOHOB

2. JlaGoparopHas pabota «BnusHue abnorrndeckux GakTopoB HA YeIOBEeKa (HU3KUE U BHICOKHE




TEMIIEPATYPHI)»
N3yueHne MeXaHU3MOB alallTallid OPTaHU3Ma 4eJIOBEKAa K HU3KUM U BBICOKMM TeMIIepaTypaM U
00BSICHEHHUE MOJTyYCHHBIX PE3Y/IbTATOB U (POPMYIHPOBAHUE BHIBOJIOB (TMCHBMEHHO) C UCIIOJIB30BAHUEM
Hay4HBIX [IOHATUH, TEOPUHI U 3aKOHOB

*B Tom 4yunciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJlepsKaHMe JIa0OpPaTOPHOIo 3aHATHS

B kauecTBe TpUIrTEpOB CHUXKAIOMINX PA0OTOCIIOCOOHOCTH HCIOIb30BaTh YCIOBHUS OCYILIECTBICHUS
npodeccnoHaNbHOM IEeATENIbHOCTH: IIyM, TEMIIEpaTypa, pu3ndyeckas Harpys3Ka u T.1.

KourpoabHnasn 4
Teopernueckue acneKThl IKOJIOTHH

padora

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE co/lep:KaHMe (Co/lepsKaHue MPUKJIATHOI0 MOLYJIs)

Pa3neu 5. buosiorust B :Ku3HU 16 OK-1

Tema 5.1. OcHoBHoOe coJep:kaHue 4 OK -2

buorexnonorun | Teopernyeckoe copep:kanue: 2 OK-4

B KH3HU buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HAPABICHUS COBPEMEHHON OMOTEXHOIOIHH. 2 IK 1.2

Kax/10ro Metonpl OnorexHosorud. OObEKThl OMOTEXHOIOTHH. JTHKA OMOTEXHOJIOTUIECKUX U TeHETUIECKUX 1K 2.1
sKcniepuMeHToB. [IpaBuia noucka u aHaaM3a OMOIKOIOTHYECKON HH(OPMAIMK U3 PA3TUYHBIX HCTOYHUKOB 1K 2.2
(HayuyHas ¥ yueOHO-Hay4yHas JIUTeparypa, CpeicTBa MaccoBoi MH(opMaruu, cetb IHTepHeT u ipyrue) JIP 01-08,
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOI0 3aHATHSA: 2 MPO1- 07, IIp
Kelicpl Ha aHan3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOT UM, 2 01-05, JIPsB 8-
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIHH. 3aluTa Kelica: MpeACcTaBlIeHUe pe3yIbTaToB PEIICHUS 11
KelcoB (BBICTYIUICHUE C ITPEe3eHTaINe )

Tema 5.2.1. OcHoBHOE cogepkaHue 4 OK-1

Buorexnosorun | [IpakTnueckue 3aHATHSA: 4 OK -2

U JKUBOTHbBIE Pa3BuTHe GMOTEXHOJIOTHUI C HCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTHUH B 2 OK -4
KU3HU YeJIOBEKa, MOMCK U aHallu3 MH(OPMALIMY U3 PA3IMYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-Hay4Has MK 1.2
JuTepaTypa, cpeacTBa MaccoBoil nHGopmanuu, cetb uTepHet u apyrue) Keiicsl Ha ananu3 uadopManuu o K 2.1
Ppa3BUTHUH OMOTEXHOJIOTHH C UCTIOJIB30BAaHUEM JKUBOTHBIX (10 TPYIIIaM) MK 2.2
3amuTa Keica: [IpencraBienne pe3yiabTaToB pelIEHUs KEHCOB (BBICTYIUIEHHE C IPE3EHTALIUEN ) 2 JIP 01-08,

MPO1- 07, ITp

01-05, JIPsB 8-
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Tema 5.2.2. OcHoBHOE coep:kaHue 4 OK-1
Buorexnosorun | IIpakrnyeckue 3aHATHA: 4 OK -2
U pacTeHust Pa3Butne OMOTEXHOJIOTHII ¢ UCTIONB30BaHUEM PACTEHHM, TIPUMEHEHHE POTYKTOB OMOTEXHOIOTHUH B KU3HU 2 OK-4
YeJI0BEKa, TIOMCK U aHAINU3 UH(OPMAIMK U3 PA3ITUYHBIX HCTOYHUKOB (Hay4Hasi M y4eOHO-Hay4YHas K 1.2
TUTepaTypa, CpeAcTBa MaccoBoi nHMOpManuu, cetb IHTEpHET U ApyTrue) IIK 2.1
Keiicel Ha aHanu3 HHGOPMAIIH O PAa3BUTHH OMOTEXHOJOTHH C UCITOJIb30BAHUEM PACTEHUH (110 TPyIIIaMm) K 2.2
3amura Kerica: IIpencrasienne pe3yabTaToB p OpENICHHs KEMCOB (BBICTYIICHUE C IPE3EHTALUEH) 2 JIP 01-08,
Tema 5.2.3. OcHoBHOE coaepKaHue 4 MPO1- 07, TIp
buotexHosornu | [IpakTu4ecKkue 3aHATHS: 4 ’
B Pa3BuTHe npoMBIILIIEHHOW OMOTEXHOIOTHI U €€ MPUMEHEHHE B KU3HU YeIIOBEKa, MOUCK U aHAIIN3 2 01-05, JIPs 8-
HPOMBIIIIEHHOC | 1y gy opmanuy M3 pa3IMUHBIX MCTOYHUKOB (HAydHas M ydeOHO-HAy4dHAas JMTEpaTypa, CPEICTBA MACCOBOM 11
™ uHpopmanuu, cetb UHTEpHET U Apyrue)
Keiicbl Ha ananu3 HHGOPMAIH O Pa3BUTUHU MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 rpyInam)
3ammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPE3eHTAIMEH ) 2
Pa3nes 6. Buoskosnornueckue nccie10BaHusA 14
Tema 6.1. OcHoBHOE cogepkaHue 4 OK-1
OcHoBHbIE TeopeTnueckoe o0yueHue: 2 OK -2
METOAbI Hayunsrit Metox. MeTopl OMOIKOIOTHUECKHAX HCCIICIOBAHUN: TIOJIEBhIC, Ta00paTOPHBIE, 2 OK-4
OHOIKOJIOTHIECK | 5 crepymenTanbhble. MOHHTOPHHT OKpY Aol Cpe/ibl: TOKATbHBIH, PErHOHATLHDI H M106aIbHBbIi OK -7
ux . MeTtoabl OUCKa, aHaaKu3a ¥ 00paboTKH HH(OPMAIMU O TPOEKTE B PA3INYHBIX HCTOUHHKAX JIP 01-08,
HecaeRoBANIH JlabopaTopHble 3aHATHS: 2 MPO1- 07, Ip
IlocTaHoBKa LienH, 3a/1a4, BBIABM)KEHNE THIIOTE3bI, TPOBEJEHUE SKCIIEPUMEHTA 10 ONIPEAETIECHUIO 2 01-05, JIPsB 8-
ONTUMAJIbHBIX YCIOBUHN AJI pocTa U (PU3UOIOTNYECKON aKTUBHOCTH JIPOAOKEBBIX KIETOK. BhIsiBIeHNE 11

3aKOHOMEpPHOCTEH, (HopMynHpoBaHUE BBIBOJOB U TPOTHO30B.

JlaGoparopHble paboThl Ha BBIOOP IO MUHU TPYTIIIAM:

1. Bnusinue TemnepaTypsl Ha pocTa U (PU3HOIOTHUECKYI0 aKTUBHOCTD JIPOMIKEBBIX KIETOK

2. Bnusitaue yrieBooB Ha pocTa U (PU3UOTOTHIECKYIO aKTHBHOCTD JIPOXKIKEBBIX KIIETOK

3. CoueraHHOE BIMSHUE TEMIIEPATYPhl U YIIIEBOJOB HAa POCTa U (PU3NOIOTUYECKYIO aKTUBHOCTD
JPOXOKEBBIX KIIETOK




Tema 6.2. OcHoBHOE coepKaHue 10 OK-1
buoskosoruyec | Ilpakruyeckoe 3aHATHE 2 OK -2
KHii 00630p TeM y4eOHO-HCCIIEIOBATEIBCKIX MTPOEKTOB. BRIOOp yueOHO-UCCIIeIOBATEILCKOTO IPOSKTA U3 2 OK-4
IKCHEPUMEHT npenoxkeHHbIx. DopMUpOBaHHE KOMaHIbl IPOEKTa. AJITOPUTM BBITIOJIHEHUS poekTa. Kaxnas rpymnna OK-7
BBIOMPAET OAMH U3 BapUAHTOB y4eOHO-UCCIIEAOBATENLCKUX MTPOEKTOB: JIP 01-08
1. Ouenka kauecTBa aTMOC(HEPHOT0O BO3AyXa ’
2. OneHka KayecTBa OYB METOJIOM (PUTOTECTHPOBAHUS MPO1- 07, ITp
3. O1eHKa KauyecTBa BOJI TOBEPXHOCTHBIX BOJOEMOB 110 OPTaHOJICTITHYCCKUM U (PU3HKO-XUMHUYECKUM 01-05, JIPB 8-
CBOUCTBaM 11
4. Bnusinue I1AB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUI
5. BnusiHue coieBoro 3arpsi3HEHUs: Ha pOCT U Pa3BUTUE CEMSIH BBICIIUX PaCTEHUIN
[TepBsiii aTan BeImoNHEHUS TpoekTa: OO0CHOBaHKE aKTyaJIbHOCTH BHIOpaHHOI TeMbl. BoisiBneHue
poOIeMBI HCCIIe0BaHuUs, (POPMYIMPOBAaHKE THITOTE3Bl. BEIOOP MeTO0B nccnenoBanms. Beibop Touek
otOopa npod Ha TeppuTOpuM HccaenoBanus. [locranoBka eneit u 3agau uccnegoanus. OnpeneiacHue
(hopMBI TIpeACTaBICHUS PE3yNIbTATOB UccienoBanms. OnpeaeneHne 3TaloB U COCTaBJICHHUE IIJIaHa
UCCIIEIOBAHUS
JlabopaTopHble 3aHATHS 6
Bropoii aTan BEIMOTHEHHSI MPOEKTA: MOATOTOBKA HEOOXOAUMOI MOCYIBI U MaTepraia Jisl SKCIIEPUMEHTA, 2
IIPOBEJICHUE IKCIIEpUMEHTA, IEPHONUECcKast IPOBEpKA TEUEHUS IKCIIEPUMEHTa/ cOOp MaTepuaia B
BBIOpAHHBIX TOYKAX 0TOOpA Mpod
Tperuii aTamn BHIMOTHEHHS MPOEKTA: MOTYICHHUE IEPBUYHBIX IKCIIEPUMEHTANIBHBIX TAHHBIX, IPOBEICHUE 2
CTaTUCTUYECKOM 00paOOTKU MOJIYyYEHHBIX JaHHbBIX
YeTBepThIii ATAl BBHITIOTHEHUS MPOEKTA: BBISIBICHUE 3aKOHOMEPHOCTEH, (hOpMYyIHPOBAHNE BBIBOJIOB U 2
IIPOTHO30B, OlIEHKA Ka4eCTBa MCCIIeyeMOro 00beKTa 1o pe3yabTaraM OMO3KOIOIMYECKOro aHaIu3a
IMpakTuyecKue 3aHsITUS 2
3amuTa npoekta. [IpeacraBnenue pe3ynbTaToB BBINOIHEHHS yU€OHO-UCCIe10BATEIbCKUX TPOEKTOB 2
(BBICTYILIEHUE C NIPE3ECHTALUEN)
IIpomexyTouHas aTTecTalMs MO TUCHUIINHE
JK3aMeH
Bcero: 151




3. YciaoBusi peaqm3anMu NpPorpaMmbl  0011€00Pa30BATENBLHOI0 y4eOHOIO
npeaMera

3.1 TpeGoBanussi K MHHHMAJIBLHOMY MAaTepHAJIbLHO-TEXHUYECKOMY
o0ecrevYeHn 10

Peanmzanust yueOHoro mpeamera TpeOyeT Haaudus kaOmHeTa WHPOPMATUKH IS
IIPOBEICHUSI 3aHATHI BCEX BUIOB, IPEIYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpPaMMON, B
TOM YHCJIE€ TPYNIIOBBIX M WHJHWBUIYaJbHBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJSA U
MMPOMEKYTOUYHOM AaTTECTAIlMU, a TAaKXKE JJISI CaMOCTOSITEIbHOM M BOCHUTATEIBHOMN
paboTel. MarepuaabHO-TeXHUYECKAss 0a3a COOTBETCTBYET ICUCTBYIOIUM CAHUTAPHBIM U
MIPOTHUBOMNOXKAPHBIM HOPMaM.

MarepuanbHO-TEXHUUYECKOE OCHAIlleHHE KaOMHeTa

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 o0ecrieueHrneM — 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 -
HaTJIsTHBIe TOCOOMSI, KapThl, TUTAKATHI, TOCTEPHI, TUIAKTUIECKUI 1
pa3aaTOYHbIA MaTEPHUAIbI.

[lepeyerr  HEOOXOMWMOTrO  KOMIUIEKTa  JIMIIEH3MOHHOTO U CBOOOJIHO
pachpoCTpaHsieMOro MPOrPaMMHOTO OOecTeueHus, B TOM YHCIE OTEYECTBEHHOTO

IPOU3BOJICTBA.

Ne HanMeHOBaHHE JTUIIEH3MOHHOTO U CBOOOTHO PACIPOCTPaHICMOTO

/1 IPOTrPaAMMHOTO 00ECIIEYEHUSI, B TOM YMCJIE OT€YECTBEHHOTO MPOM3BOJICTRA

1 Oducuoe I10 u3 cocraa makera Microsoft Office 2019

2 Omneparonnast cucreMa Microsoft Windows 10 mis oOpasoBaTenbHBIX
opraHu3aun

3 AHTHUBHpYCHOE NnporpaMMHoe o0ecrieueHue Kacnepckuii

Peanuzauuu mnporpammsel  oOuieoOpa3zoBarensHoro mnpeamera  MudopmaTtuka
obecrnieyeHa yueOHO-METOIUYECKON TOKYMEHTAIIUEH.
Bueayauropnas paboTa conpoBOX1ae€TCsl METOJUUECKUM 00eCTIeYeHUEM.



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
pabOTHHKaMU KOJUIEJ)KA, a TakkKe JIMLAMH, NPHUBJICKAEMbIMU K pealu3aluuu
o0pa3oBaTeNbHOM MPOrpaMMbl, B TOM UYHCJIE U3 YUCIIA PYKOBOAMTENEH U paOOTHUKOB
OpraHu3allvii, HampaBlieHWE JESATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIacTh
npoecCUOHaNbHON  JIeATEIbHOCTH M HMEIOIIMX CTaX paboThl B JTaHHOU
npodeccruoHanbHo 001acTH HE MEeHee 3 JIeT.

[lenarornyeckue pabOOTHHUKH, TMPHUBJIEKAEMble K peald3aliid [POrpaMMbI
MOJTy4aloT JIOMOJHUTENbHOE TMpodeccuoHaNbHOe O00pa3oBaHHWE IO Mporpammam
MOBBIIIEHUS KBaMU(UKaIMU He pexe 1 paza B 3 roja, C y4eTOM pacUIMpeHus: CIEKTpa
npoeCCUOHANIBHBIX KOMIETEHIIUM, B TOM 4Hcie B (opMe CTaXUPOBKU B
OpraHu3alMsIX, HaIpaBJICHUE JAESITEIbHOCTH KOTOPBIX COOTBETCTBYET 0O0JacTu
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 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, Mycradun A.I'. O611as OMon0THs: TECTHI, BONPOCHI, 3a/IaHHUS.
— 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. CrpaBouyHUK A
CTapIICKJIACCHUKOB U noctynaromux B By3bl. — M.: ACT-mpecc, 2011.

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

3. IImmenoB U.H. Jlekuu o obmeit 6nonoruu. — Caparos: Jlumeit, 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.
MeTtoanueckoe mocodue. — M., 2013.

9. MennukoB b.M. buonorus: ¢gopmsl u ypoBHU xu3Hu. — M.: IIpocBemenue,
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. 3auersl mo Owmolioruu:
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. buonorus. Yenosek. 8 kiacc. MeTtoamueckoe
rmocobue. — M., 2011

17. CusornazoB B.U., Cyxosa T.C., Ko3noBa T.A. O6mas 6uonorus. 10 kiacc:
nocobue Ay yuurensa. — M.: Aiipuc-tipecc, 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 OWOJIOTHS, CTaThbH, HOBOCTH,
OoubmuoTexa).

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

www.5Sballov. ru/test (TecT st aOUTYpUEHTOB IO BCEMY IIKOJIBHOMY KYpCy
OMOJIOTHH).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKaIIMOHHBIE BUKTOPUHBI O
OMOJIOrMU — DKOJIOTMH Ha cepBepe BopoHEKCKOro yHUBEpCUTETA).

www.biology.ru (buosmoruss B  OTkpbeiTOM Koyutemxke. CallT  CONEPKUT
9JIEKTPOHHBIN Y4eOHUK 1o Omosoruu, On-line TecTor).

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 umcuesaromue >XMBOTHbIe Poccuu — mpOEKT
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 (buosnorust B Borpocax u 0TBeTax).

www. bril2002. narod. ru (buonorust ayis mkoapbHUKOB. KpaTkas, KOMITaKTHas,
HO JIOCTaTOYHO MojpoOHas wuHpopmarus 1o pazgenam: «OOmas OUOIOTHS,
«boTtanukay, «300m0rus», «HeaoBex»).



4. KOHTPOJIb U OllEHKA Pe3y/JbTATOB OCBOCHHS 0011e00Pa30BaTEJIbHOI0 Y4€0OHOI0
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.

Oo0mas
KOMIIeTeHI M

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Pasznea 1. Knerka —
CTPYKTYPHO-
(pyHkHOHANIbHAS eIMHMIA
sKHBOT0

KontponbHas pabota «MOoJIEKyIApHBII
YPOBEHb OPraHU3alUU KUBOT0Y

OK 02

buonorus kak Hayka.

3arnosiHeHHe TaOIMLIbI ¢ ONMCAaHUEM
METO/I0B MHUKPOCKOIIMPOBAHUS C UX
JOCTOMHCTBAMU M HEIOCTATKAMHU.
3anonHeHne Tabaunbl «BKiIan yqeHbIX B
pa3BUTHE OHOJIOTHI

OK 02

OO61as xapakTepUCTHKA KU3HU

3anonaHeHne CpaBHHTeHBHOﬁ Ta6J'II/ILILI
cXoacTBa U pasnnqnﬁ KHBOT'O M HEC
ZKHUBOT'O

OK 01
OK 02
OK 04

buosornuecku BaxxHble
XUMHUYECKUE COETUHEHUS

@pPOHTAIBHBIN OIIPOC

[ToaroToBKa yCTHBIX COOOIIEHUN C
npe3eHTannel BeinonHenue u 3amura
1abopaTopHBIX paboT: «OnpeaeneHue
ButamuHa C B IPOIYKTaxX MUTAHUI,
«'mapodunbHO-rHIPOHOOHBIE CBONHCTBA
JUTIAIOBY

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHATIbHAS
OpraHu3aIus KJIETOK

OnenuBaemast IUCKyCCHs IO BOIIpOcam
JAEKIUU

Pa3paboTka MeHTaIbHOM KapThl MO
KJIaCCU(UKALIUU KIJIETOK U UX CTPOEHUIO Ha
IIPO- ¥ yKapUOTHUYECKUX U 110 LIapCTBaM B
MUHH TPYIIIax

BrimonHenue u 3amuTa 1a00paTopHbIX
pabor:

«CTpoeHue KIETKH (pacTeHus, 5)KUBOTHBIE,
rpuObIl) M KJIETOYHBIE BKITFOUCHUS
(kpaxMai, KapOTHHOUIBI, XJIOPOILIACTHI,
XPOMOTLIIACTHI)»

[IpakTnueckoe 3ansartue. [Ipencrasnenue
YCTHBIX COOOIIIEHUH C TIPEe3eHTAINEH,
IIOATOTOBJIEHHBIX 110 NIEPEYHIO
HCTOYHUKOB, PEKOMEH/JOBAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CTpykTypHO-(QYHKITMOHATHHBIC
(hakTOpBI HACTIEICTBEHHOCTH

@pOHTaIBHBIN OIIPOC
Pa3pabotka rioccapus
Pemenue 3aa4 Ha Ha onpeaeneHue




IIOCICA0BATCIIBHOCTH HYKJIICOTUI0B

OK 01
OK 02

Hpoueccm MAaTpUYHOI'O CUHTE3a

@pOHTAIBHBIN OIIPOC

[Ipoueccol MaTpuuHOro cuHTe3a Tect
«IIpouecchl MAaTPUYHOTO CUHTE3a
Pemenue 3anay Ha onpenenenme
MOCJIeI0BATEILHOCTH aMUHOKHUCIIOT B
MOJIEKYJIe OenKa

Pemenue 3anau Ha onpenenexHue
MOCIIEI0BATEIbHOCTH AMUHOKHCIIOT B
MoJIeKyJie OesKa B Cilydae H3MEHEHUs
nocieaoBaTeabHOCTH HykieoTuaoB JJHK

OK 02
OK 04

Hexnerounsie hopMbl KU3HU

OpoHTaNBHBIN OIIPOC

[ToaroToBKa yCTHBIX COOOIIEHUI €
npe3eHTaruei (BUpycHbIE U
OaktepuanbHbIe 3a00seBanHus. O0mUe
HPUHLIUIBI KCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
BeniecTB. OcoOOEHHOCTU TPUMEHEHUS
AHTUOMOTHKOB)

OK 02

OOMeH BEIIECTB U
MPEBPAIICHUE SHEPTUHU B KJICTKE

@pOHTAIBHBIN OIIPOC
3arnoyiHeHHe CPaBHUTENBLHON TaOIULIBI
XapaKTEPUCTHK TUTIOB OOMEHA BEIIECTB

OK 02
OK 04

JKU3HEHHBIA UK KIETKH.
Muwurto3. Meiio3

OOcyKaeHue o BOIpocam JICKITUH
Pa3paboTka JeHTbI BpEMEHH KH3HEHHOTO
UKJIa

Paszgen 2. Ctpoenne u
(pyHxuumn opranuzma

KonTponbhas padota “CTtpoeHue u
¢byHKIIMU Opranuzma’

OK 02
OK 04

CrpoeHue opranusma

OnenuBaemast TUCKYCCHS

Pa3zpaboTka MeHTaIbHOM KapThl TKAaHEH,
OpPTraHOB U CHCTEM OpraHOB OpPraHU3MOB
(pacTeHwus, )KUBOTHBIE, UETIOBEK) C
KpaTKOM XapakTepUCTUKON UX QyHKIUI
ITonroroBka u npeaCTaBIEHNE YCTHBIX
COO0O0IIeHUH C Mpe3eHTauel (MMMYHHUTET,
UHQEKIMOHHBbIE 3a00JI€BaHMSL, STIHJIEMHH,
BaKI[MHALIMS)

OK 02

DopMbI pa3MHOKEHHUS
OpraHu3MoOB

@pOHTAIBHBIN OIPOC

3anonHeHne TabIMIIbI ¢ KPaTKOH
XapaKTepUCTUKON U mpuMepamu Gpopm
Pa3MHOKEHHUs OPTaHU3MOB

OK 02
OK 04

OHTOoreHe3 KUBOTHEIX U
YCJIO0BCKa

Pa3paboTka JeHTbl BpeMEHU C
XapaKTEpUCTUKOM ITAallOB OHTOI€HE3a
OTZIEJIbHOM TPYNIION JKUBOTHBIX M YEIOBEKa
110 MUKpPOTpyTIIIaM

Tect/ompoc

OK 02
OK 04

OmnTorenes pacreHui

CocraBiieHHE KU3HCHHBIX OUKJIOB
paCTeHI/Iﬁ IO OTACIaM (MOXOBI/II[HBIC,
XBOIICBUAHBIC, IMTAIIOPOTHUKOBHUIHEBIC,
TOJIOCCMCHHBIC, HOKpLITOCCMCHHLIC)




OK 02

OCHOBHBIE TTOHSITHSA T'€HETHKHU

Pa3paboTtka rioccapus
Tect

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICIJOBaHUA

Pa3pabotka rioccapus

@pOHTAIBHBIN OIIPOC

TecT no Bompocam JieKIuu

Pemenue 3anau Ha onpenenexHue
BEPOSITHOCTH BO3HUKHOBEHMS
HaCJICACTBCHHBIX NPHU3HAKOB IIPU MOHO-,
JTU-, TOJIMTHOPUIHOM M aHATU3UPYIOLIEM
CKpELIMBAaHUH, COCTABICHUE
F€HOTUIIMYECKUX CXEM CKPEIMBaHUS

OK 01
OK 02

BsaumozeiicTBue reHOB

Tect

PazpaboTtka rioccapust
OpoHTaNBHBIN OIIPOC

Pemenue 3amau Ha onpeneneHue
BEPOSATHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB TIPH
pa3IMYHBIX THUMAaX B3aUMOACHCTBUS
T'CHOB, COCTaBJICHUE T€HOTUITNICCKUX
CXEM CKpeIINBaHHs

OK 01
OK 02

CrernieHHOoe HACIEIOBaHNE
MIPU3HAKOB

Tect

Pa3paboTtka rioccapus

Pemenue 3aga4 Ha onpeneneHue
BEPOSTHOCTH BOBHUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB MPU
CIICIUIEHHOM HacJIeJOBaHWM, COCTaBJICHHUE
TEHOTUIIMYECKUX CXEM CKPEIIMBAaHUS

OK 01
OK 02

I'eneTuka nmomna

Tect

Pa3pabotka rioccapus

Pemenue 3anad Ha onpeneneHue
BEPOSATHOCTU BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/I3HaKOB,
CIICTIJICHHBIX C ITOJIOM, COCTaBJICHUE
TCHOTUIINYCCKUX CXEM CKpGHII/IBaHI/Iﬂ

OK 01
OK 02

I'eneTuka ueoBeka

Tect

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HAaCJICICTBECHHBIX HpI/ISHaKOB, I/ICHOJ'II)SYH
METOJIbI TEHETUKHU YEJIOBEKa, COCTABJICHUE
TCHOTHUIINYCCKUX CXEM CerIIII/IBaHI/ISI
[ToaroToBKa YyCTHBIX COOOIICHUN C
MpPE3EHTALMEN O HACJIEeICTBEHHBIX
3a001€BaHUIX YETOBEKA

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHyue Tuna
MYTaI_II/II/I HpI/I nepe)laqe HACJICACTBCHHBIX
MPU3HAKOB, COCTABJICHHE T€HOTUITUYECKUX
CXEM CerH_[I/IBaHI/ISI




OK 01
OK 02

Cenexkuusi OpraHu3MoOB

Tect

Pazpabotka rimoccapus

Pemenne 3aau Ha onpeneneHue
BO3MOYKHOT'O BOSHUKHOBEHHS
HACJIEJICTBEHHBIX MPH3HAKOB I10 CEJICKIIHH,
COCTaBJIEHUE TeHOTHITMYECKHX CXEM
CKpEIIMBaHHS

Pa3zgea 3. Teopusi 3BoJIIOIUA

KontponbHas padota “TeopeTudeckue
ACIEKThI HBOJIIOIMY KU3HU Ha 3emiie”

OK 02
OK 04

HcTopus 3BOIIOLMOHHOTO
yUeHHUSL.

@pOHTAIBHBIN OIIPOC
Pa3pa0oTka JeHThl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHUS

OK 02

MuUKpO3BOTIOLMS

@pOHTAIBHBIN OIIPOC
PazpaOotka rioccapus TepMUHOB

OK 02

Maxkpo3BOTIOLIHS.

OueHnBaemast JUCKYCCHS: UCII0JIb30BaHHE
apryMeHTOB, OMOJIOTHYECKOM
TEPMHHOJIOTHH ¥ CUMBOJIUKH JIJISI
JI0Ka3aTeIbCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CUCTEMaTHYECKUX TPYIIIT
Pa3pabotka riioccapusi TEpMHUHOB

OK 02
OK 04

Bo3HuKHOBEHHE U pa3BUTHE
JKA3HU Ha 3emiie

@pOHTAIBHBIN OITPOC

Pa3pa0oTka j1eHThl BpeMeHU
BO3HMKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emiie

OK 02
OK 04

[IpoucxoxnaeHue yemoBeka —
aHTPOIIOr€HE3

@pOHTAIBHBIN OITPOC

Pa3pa0oTka JeHT BpeMeHH U MEHTaIbHbIX
KapT Ha BBIOOD:

"DBOJIIOIUSI COBPEMEHHOT'O YeIoBeKa",
"Bpems 1 MyTH pacceseHus YeloBeKa o
ianere", "BiusHue reorpapudeckoit
cpenbl Ha MOp(}OIOTHIO U PU3UOITIOTHIO
yenoseka", "Yenoseueckue pacel”,
o0cyxaeHue

Pa3gea 4. Dxogorus

KonTtponbHas padora "Teopernyeckue
aCreKThl FKOJIoruu"

OK 01
OK 02
OK 07

Okonoruyeckue HakTopsl U
Cpeabl )KU3HU

TecT 1o 3K0JIOrHUECKUM (PaKTOpaM U
cpeliaM >KU3HU OPraHu3MOB

OK 01
OK 02
OK 07

[omynsius, cooOuiecTna,
9KOCHUCTEMBI

CocraBieHue cxeM KpyroBopoTa BEIlEeCTB,
HCIIOJIB3YS MaTepHalibl JICKIIUU

Pemenne mpakTHKO-OpHEHTUPOBAHHBIX
pacueTHBIX 33/1aHUH 10 MEPEHOCY BEIIeCTBA
1 DHEPIUU B HIKOCHCTEMAX C COCTABIICHHUE
TpoUIECKUX LeTnel 1 MupaMul OMOMacChl U
SHEPrUH

OK 01
OK 02

buocdepa - rmodanbHast
IKOJIOTHYECKask CUCTEMA

OneHnBaemas TUCKyCCHS
Tect




OK 07

Pemmennie npakTHKO-OPHUEHTUPOBAHHBIX
pacyeTHBIX 3aJ1a4 Ha OINpeeIICHHE
TUTOIIA/IA HACAKICHUH JIIsl CHUXKEHUS
KOHLIEHTPALUU YIJIEKUCIIOrO raza B
aTMoc(epe cBOero pernoHa npoKkMBaHUs

OK 01 BiusiHue aHTpOnoOTreHHBIX Tect
OK 02 ¢dakTopoB Ha Ouochepy Perienne npakTHKO-OpUEHTHPOBAHHBIX
OK 04 pacyeTHbIX 3aJaHUH 10 COXPAHEHUIO
OK 07 IPUPOIHBIX PECYPCOB CBOETO PErMOHA
IPO’KUBAHUS
OK 02 Biusgaue conuainsHo- OuenuBaemasi AUCKYCCHS
OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha BrinosiHeHus: MpaKTUYECKUX 3aJaHUM:
OK 07 3JI0pOBbE YEIOBEKA "OmnpezeneHre CyTouHOTro paiuoHa
nuTanus",
"CozlaHue MHAMBUIyaJIbHOM MaMATKU 110
OpraHu3alK PalMOHATIBHON (U3HUECKON
aKTUBHOCTH"
Beinonnenue nabopaTopHoil paboThl Ha
BBIOOD:
"YMcTBeHHas pab0TOCTIOCOOHOCTH",
"Brusinue abnoTrdeckux GakTopoB Ha
YeJI0BeKa (HU3KUE U BBICOKHE
Temneparypsl)”
IIpogeccuonaibuo- 3aiuTa Keiica: npeacTaBieHue
OPHEHTHPOBAHHOE CO/IePIKAHHUE |PE3YIbTATOB PEIIECHUSA KEHCOB
Pa3nen 5. Buosorus B ;ku3HU | (BBICTYIUIEHUE C IPE3EHTAIUEH )
OK 01 buorexHoNOrNM B KU3HU BrinonHenue kelica Ha aHanu3
OK 02 Ka)KJ10T0 UH(OPMALIMU O HAYYHBIX TOCTHKEHUSX B
OK 04 00J1aCTH T€HETHYECKUX TEXHOJIOT I,
IIK1.1 KJIETOYHOU MHIKEHEPUH, ITUIIEBBIX
[1K1.2 OMOTEXHOIOTHH (110 rpymnmnam),
IIPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEMCOoB
OK 01 buorexHonOrNM M )KUBOTHBIE Beinonnenue kelica Ha aHaIu3
OK 02 nHpopmanuu
OK 04 0 Pa3BUTHN OMOTEXHOJIOTHUH C
[IK1.1 HCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHUE
I1IK1.2 MPOAYKTOB OMOTEXHOJIOTHUH B KU3HH
yesioBeka (1o rpymnmnam), IpeacTaBIeHne
PE3YJITaTOB PELICHUS KEWCOB
OK 01 buorexHonoruu u pacTeHus Beinonnenue kelica Ha aHaIu3
OK 02 nHpopmanuu
OK 04 0 Pa3BUTHUN OMOTEXHOJIOTHUH C
[1K1.1 WCIIOJIb30BaHNUEM PACTEHUH (110 Tpymmnam),
I1IK1.2 MIPEACTABICHUE PE3YIbTAaTOB PEILICHUS
KENCoB
OK 01 [IpomblnenHas 6uoTexHoorus |BhITOTHEHNE Keiica Ha aHan3




OK 02 nH(pOpMAIMY O PA3BUTUU IPOMBIIIJICHHOM

OK 04 OMOTEXHOJIOTHH (110 TpymIam),

1K1.1 IpeACTaBICHUE Pe3yJIbTaTOB PELICHUs

[K1.2 KelcoB

OK 01 ComnanbHO-3THYECKHE aCeKThl | BEIMOIHEeHNE Kelica Ha aHaINu3

OK 02 OMOTEeXHOJIOT Ui uHpOpMaIMU 00 ITUIECKUX aCIEKTax

OK 04 pa3BUTHUS OMOTEXHOJIOTHH (110 Tpymam),

TIKT.1 IpeACTaBICHUE Pe3yJIbTaTOB PELICHUs

IIK1.2 KelcoB

Pa3nea 6. buoskosnornueckne |IIpencrasieHue pe3ysbTaTOB BBITOJIHEHUS
HCcCJIeA0BAHUS y4eOHO-UCCIIEI0BATENBCKUX IIPOEKTOB

(BBICTYILIEHUE C NIPE3EHTALUEH )

OK 01 OCHOBHBIE METO/IbI BrinonHenue mabopatopHbIX padboT Ha

OK 02 OMO3KOJIOTHYECKHIX BbI60p B MUHUI'pYIIIaX:

OK 04 HCCIIC0BAHUH 1. Biusinue Temneparypsl Ha pocTa U

OK 07 (U3NOTOTHYECKYIO aKTUBHOCTD
JPOACKEBBIX KIIETOK
2. BrnusiHue yrieBoJoB Ha pocTa U
(U3NOTOTUYECKYIO aKTUBHOCTD
JPOACKEBBIX KIIETOK
3. CodeTaHHOE BIMSHUE TEMIIEPATYPhl U
YTJIEBOIOB Ha POCTa U (PU3NOJIOTHUECKYIO
AKTUBHOCTbH JIPOMKIKEBBIX KIETOK

OK 01 buoskonornuecknii s3kcnepuMeHT | BeimonHeHne yueOHo-HCCae10BaTeIbCKOrO

OK 02 MIPOEKTa Ha BbIOOD:

OK 04 1. Onenka kauecTBa aTMOc(hepHOTO

OK 07 BO3/TyXa
2. OneHkKa KauecTBa Mo4YB METOI0M
¢uToTECTUPOBAHUS
3. OueHka KayecTBa BOJ] IOBEPXHOCTHBIX
BOJIOEMOB 110 OPT'aHOJIETITUYECKUM U
(U3NKO-XUMHUECKUM CBOHCTBAM
4. Binsnue ITAB Ha pocT u pa3zButue
CEMSH BBICUIMX PACTEHUN
5. BausHue coseBoro 3arpsi3HEHNS Ha POCT
U Pa3BUTHE CEMSH BBICIIMX PACTEHUN

OK 01 BrinmonHeHne 3k3aMeHallMOHHBIX 3aJaHnu

OK 02

OK 04

OK 07
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