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1. OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «BUOJIOT US1»

1.1. MecTo tucHUIUVIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO
OO01eo0pazoBaTenbHas AUCUMILIMHA «bronorus» uzydaercs Ha 0a30BOM YpPOBHE B
o01eo0pa3oBaTeIbHOM IIMKJIE y4eOHOro IIaHa OCHOBHOM MpodeccroHanbHOM
oOpa3oBaTenbHOI IPOrpaMMBbl BCEX YKPYITHEHHBIX rpynn
cnenuanbHocTe/mpodeccuii 35.02.05 « ArpoHOMUS
[IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEPIKAHUE PEATU3YETCs B MPUKIATHOM
mMoxyJe (pazaen 5 “buonorus B xu3HM") Uil BceX Mpodeccuil/crennalbHOCTEN Ha
MaTepuane KeilcoB, CBS3aHHBIX C aHAIM30M HMHPOPMalUMKU O PA3BUTUH U
NPUMEHEHUU OHOTEXHOJIOTHM 10 oTpacisM Oyaymiedl mpodeccuoHanbHON
nestenpbHocTH oOydaromuxcsa. Kpome toro, npodeccroHanbHO-OpUEHTUPOBAHHOE
COAEpKaHWE YUYUTHIBAaeTCs B pasaene 4 “Oxonorus” TPU  BBINOJHEHUU
7a00paTOpHBIX M TPAKTHYECKUX  paboT,  CBSI3aHHBIX ¢  Oyaymien
npo¢eCCUOHATIBHON JIEATEIbHOCTHIO0 00YUYarOIINXCS.

[Tepuon oOydeHus u pacnpeaeseHue Mo CeMecTpaMm orpeaesseT o0pa3oBaTesibHas
OpraHu3alys CaMOCTOSITEIbHO, C YYETOM JIOTHMKU (DOPMUPOBAHMS TPEIMETHBIX
pe3yabTaToB, OOMUX U MPOGECCHOHAIBHBIX KOMIIETCHIINH, MEXKMIPEIMETHBIX
CBsI3ei v JIPYyTUMU JTUCIUTIIIMHAMUA 001e00pa3oBaTEILHOTO u
o01enpodhecCUOHAIBHOTO ITUKJIOB YYEOHOTO TJ1aHa.

1.2. Illesiu ¥ UIaHMPYeMble pe3yJabTaThl 0CBOCHUS TUCIUILINHBI:

Heanb: ¢dopmupoBanne y CTYIEHTOB TPEICTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHATBLHOM OpraHU3alid >KUBBIX CHUCTEM pPA3HOTO paHra Kak OCHOBBI
NPUHATUS PEIICHUH B OTHONIEHWH OOBEKTOB JKMBOW TIPUPOABI U B
MIPOU3BOJICTBEHHBIX CUTYaIIUsX.

3agaum:

1) chopmupoBaTh MOHUMAHUE CTPOCHHUS, MHOTOOOPa3us U OCOOCHHOCTEH >KUBBIX

CUCTEM Pa3HOro YPOBHA OpraHu3aluu, SaKOHOMepHOCTCﬁ IMPOTCKaHUA

5



OMOJIOTUYECKUX TIPOLIECCOB W SIBIICHUW B OKpYXKalOIIeH cpene, IeJIOCTHOM
HAay4YHOM KapTUHBI MHpA, B3aUMOCBS3M M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHUS ONPENENATh JKMBBIE OOBEKTHI B TPHUPOAC; MPOBOIUTH
HAOJIO/ICHUS 32 HSKOCHUCTEMAaMHU JJIsl BBISBJICHUSI €CTECTBEHHBIX U aHTPOIOTEHHBIX
U3MEHEHUH, UHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH,

3) cdopmupoBaTh HaBBIKM TPOBEACHUS NPOCTEHININX OHOIOTUYECKUX
HKCIEPUMEHTAJIbHBIX HCCIECAOBAHUNA C COOJIIOJEHUEM TpaBUIl OE30MaCHOTO
oOpareHus ¢ 00beKTaMu U 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS HCIOIb30BaTh UH(OPMAIUIO OMOJOTUYECKOrO XapaKTepa
U3 Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh  yMEHUS ~ MOPOTHO3UPOBATH  MOCIEICTBUS  CBOECH
JEATEIbHOCTH IO OTHOUIEHUIO K OKPYKAIOIIEH cpene, COOCTBEHHOMY 3/I0pOBBIO;
00OCHOBBIBaTh M COONIOAATH MEPHI MPODUIAKTHKY 3a00JI€BaHUM.

6) cdhopmMupoBaTh MOHUMAHHE 3HAYMMOCTH JIOCTHKEHHM OHOJIOTHYECKOM
HAYKW W TEXHOJOTUHA B TMPAKTUYECKOW JIEATEIHHOCTH YENOBEKa, Pa3BUTHH

COBPCMCHHBIX MCAUIIMHCKUX TEXHOJOTUH 1 aI'pO6HOTeXHOHOFHﬁ.



2.1. Ilnanupyemble pe3yJibTATHI 0CBOCHHS 00mIe00pa3oBaTeJbHON AUCHMILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO un Ha

ocHoBe ®I'OC COO
Kon u | [lnanupyemblie pe3yibTaThl OCBOEHUS AUCHUILIMHBI
HAaUMeHOBaHHe
¢popMupyembIx Oo6uue JAucuunimHapHbie
KOMIIeTeHI U
OK 01. BeoiOupars | B yacTu TPy0BOro BOCIUTAHMSA: c(hOpMUPOBAHHOCTh 3HAHUH O MECTe W POJU OUOJOTHH B
CIOCOOBI  pEIICHUs | - TOTOBHOCTh K TPYAY, OCO3HAHHWE IICHHOCTH MAacTepCTBa, | CUCTEME HAyYHOTO 3HAHWS, (GyHKIIMOHATBEHOU
3aja4 Tpyaoooue; IPaMOTHOCTH  YeJIOBEKAa JUISl  PEIICHUS  IKU3HECHHBIX
npodeccHoHaNbHOM | - TOTOBHOCTh K AKTUBHOM JESATENbHOCTH TEXHOJIOTUYECKOW M | mpoliieM;
NesITeIbHOCTH COLIMANIbHOM HAMpPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATh, | CPOPMUPOBAHHOCTL YMEHHUS PACKPBIBATh  COJEpIKaHUE

MPUMEHUTENBHO K
pa3IM4YHBIM

KOHTCKCTaM

MJIaHUPOBaTh M CaMOCTOSITEIbBHO  BBIMOJHATH  TaKylo
NeSTeTbHOCTB;

- UWHTEpeC K pa3nu4yHbiM  cdepam  npodeccHOHATHHOU
JIeATEeTbHOCTH,

OBnaneHue yHHBEpCaIbHBIMU YY€OHBIMU T03HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:

- CaMOCTOATENbHO  (OpPMYIUPOBATH M  aKTyaJU3UPOBATH

npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

OCHOBOIIOJIararommx OMOJIOTHYECKUX TCPMUHOB n

MOHATHI: KW3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BU],

MOTYJISTINS, DKOCHUCTEMA, OHOIIEHO3, ounocdepa;

MeTabom3M (OOMEH BEIECTB M IPEBpAIlCHUE YHEPTUH),
roMeocTas (camoperynsuus), OMOCHHTE3 Oenka,
CTPYKTypHasi OpraHU3aIlis KUBBIX CHCTEM, JUCKPETHOCTD,
CaMOpEeryJslus, CaMOBOCIPOU3BEACHHE (PETPOIyKIus),

HACJICACTBCHHOCTb, HW3MCHYUBOCTb, OJHCPro3aBUCUMOCTD,

pPOCT U pa3BUTHE, YPOBHEBASI OpraHU3aLMS;




- yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIA OCHOBAHWS IS
CpaBHEHHUSI, KIIACCU(PUKAIUU U 000OIICHNUS;

- ONpENeNsATh UENH JeATSIbHOCTH, 33JaBaTh IapaMeTpbl U
KPUTEPHH UX JOCTHIKCHHUSI,

- BBIBIATH  3aKOHOMEPHOCTH U TPOTHBOpPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh  KOPPEKTHUBHI B

ACATCIIBHOCTD, OLICHUBATb

COOTBETCTBUE  pe3yJbTaTOB  LENSIM,  OICHUBaThb  PUCKU
IMOCJICICTBUI NCATCILHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUU KU3ZHEHHBIX
npo0em

0) 0a30BbI€ HCCIeI0BATEIbCKHE e CTBHSI:

- BJIQJIETh HABBIKAMHU Y4€OHO-HCCIIEIOBATEIBCKOW U MPOEKTHOM
JIesATeTbHOCTH, HABBIKAMHU pa3pelieHus mpooiem;

- BBIABIIATH MPUYUHHO-CIIEACTBEHHBIE CBS3M M aKTyaJIHU3UPOBAThH
3a/1a4y, BBIIBUTATh TUIIOTE3y €€ PEIICHUs, HAXOJUTh apryMEHTHI
JUISL TOKa3aTeNbCTBA CBOMX YTBEPKIEHUM, 3aJaBaTh MapameTphl
U KPUTEPUU PEIICHHSI,

- aHANIM3UpPOBaTh TIONYYCHHBIE B XOJA€ pEIICHUs 3aJauu
pe3ynbTaThl, KPUTHUYECKH OIEHUBaTh MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSX;

- YMCTb NCPEHOCUTD 3HAHUA B IMTO3HABATCIIBHYIO U IIPAKTUYCCKYIO

c(OPMUPOBAHHOCTh yYMEHHS PACKPBIBATH  COJICPKAHHE
OCHOBOIIOJIATAIOMINX OUOJIOTMUECKUX TEOPUM W THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM, SBOJTIOIIMOHHOM,

IMPOUCXOKIACHUA ) KU3HHU U YCJIOBCKA,

c(hOpPMUPOBAHHOCTH YMEHHUS pacKpbIBaTh
OCHOBOIIOJIATr AFOINE OuosIoruUecKue 3aKOHBI u
3akoHomeproctu (I. Mennens, T. Moprana, H.N.

Basuiosa, D. I'ekkemnst, @. Mrosutepa, K. bapa), rpanuiist
UX IPUMEHUMOCTH K JKMBBIM CUCTEMAaM;

npuoOpETEHUE OMbITa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAyYHOTO  TIO3HAHUS, HUCIOJIb3yeMbIX B  OHOJIOTHH:
HAOMIOJIEHUSI W OMHUCAHMS KUBBIX CHUCTEM, MPOIECCOB H
SBJICHUM; OpTaHW3alldd W TIPOBEJIECHUS] OUOJIOTHYECKOTO
SKCIIEPUMEHTA, BBISBJIICHUS

BBIIBHUKCHU S TUII0TE3,

3aBUCUMOCTH  MEXJYy  HCCIEAyeMbIMH  BEJIMYUHAMHU,
00BSICHEHUS MOTYYEHHBIX PE3yIbTaTOB U (POPMYITHUPOBAHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAyUYHbBIX MOHATUN, TEOPUH U
3aKOHOB;

c(OPMHPOBAHHOCTh YMEHHS BBLACIATH CYIIECTBEHHbBIE
MPU3HAKK BHUPYCOB, KIETOK IPOKAPHOT M IYKAPHOT;
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, BUJIOB,

OMOTEOIIEeHO30B U DKOCHCTEM; OCOOEHHOCTH IMPOIIECCOB
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001aCTH KU3HEICATSIHHOCTH,

- YMGTB I/IHTerI/IpOBaTB 3HAHUsA U3 paBHbIX HpCI[MeTHBIX
obnacreii;

- BBIJIBUTATh HOBBIC UJICH, IIPE]IIaraTh OPUTHHAIBHBIC TTOIX0/IbI U
pelIeHNUS;

- CHOCOOHOCTh HX HCIOJbL30BaHUS B II03HABATCILHOU H

COHH&HLHOﬁ IIPAaKTHUKEC

oOMEHa BEIIECTB M MPEBPAIICHUS SHEPIMU B KIETKE,
(doTocuHTE3a, MIACTUYECKOTO U YHEPTETHYECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, Mei03a, OTIOIOTBOPEHUS, Pa3BUTHUS
¥ Pa3sMHOXCHUsS, WHAMBUIYATBHOTO PAa3BUTHS OpraHU3Ma
(onTOTEHe3a), 6OPHOBI 3a CYyIIECTBOBAHHUE, €CTECTBEHHOTO
otOopa, BHI000pa30BaHUs, MPHUCTIOCOOTICHHOCTH
OpPraHu3MOB K Cpele OOWTaHUS, BJIHMSHUS KOMIIOHCHTOB
9KOCHCTEM, aHTPOIOICHHBIX W3MEHCHHH B HKOCHCTEMAax
CBOEH MECTHOCTH, KpyroBOpOTa BEIIECTB M IPEBpAICHHE
SHEpPruu B Ouocdepe;
C(OPMHPOBAHHOCTh ~ yYMEHUSI  pellaTh OWOJIOTHYECKUE
3aJ]au, COCTABJISITh TCHOTUITMYECKUE CXEMbI CKPEIIIMBAHUS
JJISA Pa3HbIX TUIIOB

HACJIEJIOBaHMUSI ~ NPU3HAKOB Yy

OpraHu3MoOB, COCTaBJIATb CXEMbI IIEPCHOCA BCIICCTB U

OHCEPIUHr B SKOCHUCTCMAX (HCHI/I NUTaHuA, ITUIICBBIC CeTI/I)

OK 02.
Hcnons3oBate
COBpEMEHHBIE
CpEeIACTBAa  TIOHUCKA,
aHaJm3a u
MHTEpIIpETALNH
uHpopManun u

B o0s1acTH HEHHOCTH HAYYHOI'0 TO3HAHUSA:

- c(hopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YpPOBHIO PAa3BUTHUS HAyKH U OOIIECTBEHHOM
MIPaKTUKH, Ha

OCHOBAHHOTI'O JAuajiore

KYJIBTYP,
CHOCO6CTBYIOH.ICTO OCO3HAaHHIO CBOCTO MECTA B MOJUKYIIBbTYPHOM
MUDpE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM M YHTATEIBCKOW KYJIbTYphI KaK

C(OPMHPOBAHHOCTh ~ YMEHUH KPUTHYECKH OLIEHUBATh

nH(pOpMaIIHIO OMOJIOTUYECKOTO COJICpXKaHUS,
BKJTIOUAIONIYI0 TICEBIOHAYYHBIC 3HAHUS W3 Pa3IUIHBIX
HMCTOYHUKOB (CpeacTBa MaccoBOW WH(pOpMAIUU, HAYYHO-
MOMYJISIPHBIE MaTepuaibl); UHTEPIPETUPOBATH ITUUYECKUE
OHOJIOTUH,

ACIICKTbl  COBPEMCHHBIX I/ICCJ'IeHOBaHI/Iﬁ B

MEIUIINHE, 6I/IOTeXHOHOFI/II/I; paccMaTpmuBaThb rI00aIbHbBIE
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nH(pOPMAaLMOHHBIE
TEXHOJIOTUU TUIst
BBITIOJTHEHUS  33j1a4
npodeccHoHaIbHON

JACATCIIBHOCTHU

Cpe/CcTBa B3aUMOJICHCTBUS MEX]TY JIFOJbMHU U TTO3HAHUS MUPA;

- OCO3HAHME IEHHOCTH HAyYHOH JEesATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh IPOEKTHYIO M MCCIEA0BATEIbCKYIO JEATEIbHOCTD
WHAUBUAYAIILHO U B TPYIIIIE;

OBnajeHue YHUBEpPCAJIbHBIMU Y4YEOHBIMU TO3HABaTEIbHBIMU
JICUCTBUSIMU:

B) padoTa ¢ undgopmanueii:

- BJIaJIeTh HABBIKAMU MOJIy4eHUs MH(OpPMAIMH M3 HCTOYHUKOB
pPa3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBJISATH MOUCK, aHAJNU3,
CHUCTEMATH3AIMI0 ¥ HHTEPHpPETAlNi0 HHPOPMALMH Pa3TUIHBIX
BUJIOB U (hOpM IpeIcTaBICHUS;

- co3laBaTh TEKCTHl B pasNUYHbIX ¢dopMaTax C Y4EeTOM
Ha3HaueHWs WHPOPMAIMK W 1IEeJIEBOM ayJIUTOPHH, BBIOWpas
ONTUMATBHYIO (OPMY TIPEICTABICHUS U BU3YATH3AIINN;

- OILIGHHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh WH(MOpMAIUU, €€
COOTBETCTBUE MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

- WCIIO0JIh30BATh Cpe/cTBa MH(POPMAITMOHHBIX "
KOMMYHUKAITMOHHBIX TEXHOJOTUM B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX ¥ OPraHU3AIMOHHBIX 33]1a4 C COOJIIO/ICHUEM
TpeOOBaHUI HPrOHOMUKU, TEXHHUKH O€30MaCHOCTH, TUTHEHHI,
pecypcocOepexenusl,

MMPpaBOBbBIX W OJOTHYCCKUX HOPM, HOPM

nH(pOpMaIMOHHOW 0€30MaCHOCTH;

9KOJIOTUYECKHE TPOOIEMBbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOLIEHHUIO K HUM COOCTBEHHYIO IIO3UILHIO;

cOpMUPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHbIE

IMMCbMCHHBIC u YCTHBIC COO6H_[CHI/I$I Ha OCHOBC

Ouosornyeckoil nH(pOpMAINK U3 HECKOJIBKUX MCTOYHUKOB,

IPaMOTHO MCIOJIB30BaTh MOHATUWHBIN anmapar OMOJIOTUN
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- BJIAJICTh HaBbIKaMHU paCIlO3HABAHUA W 3alIUThI I/IH(i)OpMaL[I/II/I,

UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. 5ddexTuBHO

B3aNMMOICHCTBOBATH
u paboTaTh B
KOJIJICKTUBE u
KOMaHJIe

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOATEIIBHOCTH H
CaMOOITPEAEIIEHHUIO;

-OBJIaJICHUE HaBBIKAMHU y4e€OHO-MCCIIEI0BATEIbCKON, MPOCKTHOM
Y COIUAJIBHON JeSITEIbHOCTH;

OBiaagenue YHHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
JeHCTBUSAMM:

0) coBMecTHAasl 1eATeJIbHOCTD.

- TOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW H
WHAUBUAYAIbHON paboThI;

- IPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTU, OPraHU30BbIBATH
U KOOPJIWHUPOBAThH JIEUCTBHS IO €€ JOCTH)KCHHIO: COCTABIISITH
IJIaH JCUCTBUM, pacnpelnensaTs poJIM € Y4eTOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBAThH U BBHIMOIHATH pabOTy B YCIOBHSIX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

- OCYHIECTBJISITh TIO3UTUBHOE CTPATETMYeCKoe IIOBEJCHHUE B
Pa3IMYHBIX CUTYaIUsX, MPOSIBISITH TBOPUYECTBO M BOOOpaKEHHE,
OBITh UHUIIMATUBHBIM

Ogaagenue

YHHMBEPCAJIbHBIMH peryJsiTUBHbIMH

JACHCTBUSAMU:

ano6peTeHHe OIlbITa IMPHUMCHCHHA OCHOBHBLIX MCTOAOB

HAaY4YHOI'O IIO3HaHMA, HCIIOJIb3YCMbIX B OHOJIOTUH:

HHGJIIOI[GHI/ISI U OIMCAaHUA KUBBIX CHCTCM, IIPOLECCOB U
SIBJICHI/II\/'I; opranu3alvi W HOPOBCACHUA OHOJIOrHYSCKOTO
OKCIICPUMCHTA, BBISIBJICHUA

BBIABHKCHH A THUIIOTE3,

3aBUCUMOCTH  MEXIY  MCCIELYEeMBbIMH  BEIUYUMHAMU,
00BSICHEHUS TIOJTYYEHHBIX PE3YIbTaTOB U (POPMYJIUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYYHBIX ITOHATUMN, TEOPUU U

3aKOHOB
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') IPUHSATHE ce0s M IPYTrUX JHOAeii:

- IPUHUMATh MOTHUBBI M apTyMEHThI IPYIUX JIIOJAEH IIPU aHAIU3E
PE3yJbTAaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTHUX JIFO/IeH Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTh MOHMMATh MHUpP C MO3UIHMH JAPYrOro

YCJIOBCKAa

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYy>Karolen
Cpenbl,
pecypcocOepexeHII0
, IPUMCHSATh 3HAHUS
00 M3MEHECHUH
KJIMMaTa, TPUHIUIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JIeliCTBOBATh B

ap €3BBIUalfHBIX

CUTyalusiIX

B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, TOHHUMAaHUE
BJIMAHUA COUHUAJIBHO-OKOHOMHUYCCKUX MPOHCCCOB HAa COCTOSAHUC
OPUPOJHOM U COLMANbHOM Cpeabl, OCO3HaHME TJI00aIbHOIO
XapakTepa 3KOJOrMUeCKUX mpodiem;

- IJJAHUPOBAaHUE M OCYUIECTBIICHUE JEHUCTBUU B OKpY)KAIOIIEH
cpelne Ha OCHOBE 3HAaHMs LeJled YCTOWYMBOIO pa3BUTHUSA
YEJI0BEYECTBA;

aKTUBHOEC  HENPUATHE  JCUCTBUH,  IPUHOCAIIUX  Bpen
OKpYXKarollleu cpere;

- YMCHHUC IIPOTrHO3UPOBATH H€6HaFOHpI/I$ITHI)I€ OKOJIOTHYECKUEC
MOCJICACTBUSA MMPCATIPUHUMACMBIX I[CI\/'ICTBl/If/'I, npeaoTBpaliaTb Ux;
- paclIlMpeHHEe  OmbITa  JEATEIbHOCTH  3KOJIOIMYECKOHN
HaIPaBJICHHOCTY;

- OBJIaJIEHUE HABBIKAMU y4€OHO-UCCIIE0BATENbCKOM, TPOSKTHON

7 COITMATbHOM JeITETbHOCTH

c(hOPMUPOBAHHOCTh YMEHHSI TPHMEHATH IOJYYCHHBIC
3HaHUS JUISI OOBSCHEHUS OHOJIOTMYECKUX IPOIECCOB M
SIBJICHUHM, JJI8 TPUHATUSA [PAKTHUYECKUX pEIICHUN B
IIOBCEIHEBHOM >KU3HU C IEIbI0 00eCICUCHHS 0€30I1aCHOCTHU
CBOETO 3J0pOBbSI M 3J0POBbSl OKPYKAIOUIUX JIIOACH,
cOOJTIIOJICHHsI 3JTOPOBOTO 00pa3a KU3HU, HOPM IPaMOTHOTO
MOBEICHUS B OKPYXAIOIIEH TPUPOIHON CpENE; TOHUMaHUE
JIOCTYDKCHHI

HEOOXOINUMOCTH HUCIIOJIL30BAHMUS

COBpCMCHHOﬁ OMOJIOrHHU u OMOTEXHOJIOTUI JJIA

palliOHaJIbHOI'O IIPUPOAO0IIOJTIB30BaAHUA
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22 CTPYKTYPA HW COJEPXAHUE OBIIEOBPA3OBATEJIBHON

JUCHUIIJIMHBI «BUOJIOT' US1»

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bup yuebHoit paboTbi

06bem B yacax

132
06bem o6pa3oBaTenbHOM NPOrpaMMbl AUCLUNIUHDI
CamMocTosiTenbHOe 00yueHne 24
B T.4.
OcHoBHOe coaepxaHue 108
BT. Y.
TeopeTuyeckoe obyyeHue 66
NPaKTUYyecKue 3aHATUA 40
I[Ipome:KyTOUHAS aTTecTAUMSA(IK3aMEH) 2

13




2.3. TemaTuyeCKMH IJIAH M COACPKAHUE TUCHUTIHHBI

HaumenoBanue | Cogep:xanue yueOHOro Marepuasia (0OCHoBHOe M nMpodeccHOHAJIBLHO-OPUEHTHPOBaHHoOeE), JabopaTopHbie U | O0bem @opmMupyembie
Pa3/1eJioB M TeM | MPaKTH4YeCcKHe 3aHATHSA, IPUKJIATHOI MOIY/Ib (IPH HAJTUYMH) YacoB |[KOMIIETeHUHH
1 2 3 4
Pazgen 1. Kilerka — cTpyKTYpHO-()YHKIIMOHAJILHAS €INHHUIA )KUBOTO 4
Tema 1.1. OcHoBHOE co/iep:KaHue 2
buosorns kak | Teoperuueckoe o0ydyeHue: 2
Hayka buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMU HayKaMu: OMOXUMUS, Onou3uka, OMOHNKa, reHoreorpadus u
np. Ponb 1 mecto Guonoruu B OpMUPOBAHUN COBPEMEHHON HAyYHOUM KapTUHBI MHpa. 3HAUYCHUE OMOJIOTHYECKHIX OK 02
3Hanuil. Vcropus Ouonorumu. 3Ha4eHHWE LUTOJOTHH JJISi PAa3BUTHS OHOIOTMM M TO3HAHUS NPHPOIBL. MeTosbl
[ATOJIOTHU: MHKPOCKOMHS, Xpomarorpadus, smexkTpodopes, METOJ MEYEHBIX aToMOB, audQepeHInanbHoe
HEHTPUPYTUPOBaHUE, KYJIbTypa KIETOK
Tema 1.2. | OcHOBHOE coepKaHUE 2
Ob6mas Teopernueckoe o0yueHnue: 2
XapaKTEepUCTH | Pa3goobOpasne OuocucreM. OpraHm3anus OHOJOTHYECKHMX CHCTEM. YPOBHH OpTraHU3allil  OHMOCHCTEM:
K2 JKUIHA MOJIEKYJIIPHO-TEHETHYECKUH, OpPraHOMIHO-KJIETOYHBIN, OpraHU3MEHHBIH, MONYJIILIMOHHO-BHIOBOM, OK 02
HKOCHUCTEMHBIN (OmoreoneHoTHueckuii), 6uochepusiii. Hayku, usydarome 61onorndeckne oObeKThl Ha Pa3HbIX
YPOBHSIX oOpraHu3anuu >ku3Hu. OOmas XapakTepUCTHKa >KM3HM, CBOMCTBa >KUBBIX cucteM. [Iponeccsl,
MIPOUCXOSAIINE B OMocHucTEMax
Tema 1.3. OcHoBHOeE coep:xaHue 4 OK 01
buogornyecku | Teopernueckoe o0yueHue: 2 OK 02
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BasKHbIE XUMHUYECKUH cOCTaB KJIETKU. Heopranuueckue BemecTBa KIETKH, UX OMOoJIoruyeckast poib. OK 04
XHUMHYeCKHe Opranuveckrie BeliecTBa KICTKU. buonormdeckue monumepbl. benku. Ctpyktypa u (QyHKIuH OETKOBOMA IIK...
coeMHEeHUsI MoJieKynbl. DepMeHTbI, MPUHIUI UX AeHCTBUS. YTIeBoabl. bruonornueckue pyHKIUU yTiIeBOIOB.
Jlumuger. OOmumit 1uran  cTpoenus. [ 'mapodunbHO-ruapodoOHBIE CcBoiicTBa. Kiaccudukamus JTUNHAIOB.
buonornueckue pynkunu munuaoB. AT®. Ctpoerne mosnexyiasl AT®. buonornyeckune pynkunu ATD
I[IpakTuyeckne 3aHATHSA:
Ponb GenkoB, yriieBoOB M KHPOB B OpraHU3ME YelloOBeKa. BUTaMUHBI M OMOJIOTHYECKH aKTUBHBIC JOOABKH, MX
3Hau€HUE B JKM3HM OpraHuM3Ma 4ejoBeka. ['Mmo- um aBUTaMUHO3Bl MX MociueacTBus. IIpencraBieHue yCTHBIX
COOOIIeHUH C Mpe3eHTaluel, MOArOTOBIECHHBIX 10 MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAaHHBIX MPENO/IaBaTeIeM
Tema 1.4. OcHoBHOE coep:kaHue
CrpykrypHO- TeopeTnueckoe odyueHnue:
¢ynkmmonannn | Kierounas teopust (T. IBann, M. Illnelinen, P. BupxoB). OCHOBHbBIE MOJOXEHUS COBPEMEHHOW KIIETOYHOMH
ast Teopud. THUIBI KIETOK: 3yKapuoTH4ecKas M mpokapuorhyeckas. CpaBHUTENIbHas XapaKTEPUCTHKA KIIETOK
OpraHu3anus 3yKapuoT (pacTUTENIbHOM, KUBOTHOH, IpuOHOI). CTpoeHHEe MPOKapHOTUUYECKON KIeTKU. OCOOEHHOCTH CTPOCHUS
OK 01
KJIETOK reTepoTpopHOI U aBTOTPOHON MPOKAPHOTHUECKUX KiIeToK. CTpoeHue mia3zMaTuueckoi MemOpansl. TpaHcmnopt OK 00
BEIIECTB uepe3 IIa3MaTUYEeCKyl0 MeMOpaHy: MAacCHBHBIM M aKTHBHBIN. DHIOLUTO3: MUHOLMTO3, (ParouuTos. OK 04
Ok3o1uTo3. O60104Ka WK KIIeTouHas cTeHKa. CTpyKkTypa U (QyHKUIMU KJIETOYHOW CTEHKU pacTeHuil, rpu0oB —

[uromnasma. [{lutrozoms. [lutockener. OmHOMeMOpaHHBIE OPTAaHOUIBI KJIETKU: dHI0TUTa3MaTudeckas cethb (JI1C),
anmapat ['ONbIKH, ITHU30COMBI, TEPOKCHUCOMBI, BAaKyOIH PACTHUTENbHBIX KIeToK. CTpoeHwe u (QYyHKIUH
0JTHOMEMOpaHHBIX OpraHon10B KieTku. Kierounsrii cok. Typrop.

HOJ’IyaBTOHOMHBIe OopraHoOuAbI KJIECTKHW: MUTOXOHJAPHHU, TNIACTUABI: XJIOPOIIJIACThI, XPOMOIIIACTHI, J'ICfIKOHJ'IZlCTI;I,

UX CTpOEHHE U QYHKIMU. S IepHBIH anmapaT KIeTKH, CTpOeHUE U (DYHKIUH.
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HememOpanHbie opraHoubl KJIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN IeHTp. OpraHouabl ABMKCHHUS:

pecHUUYKH U KryTHKU. CTpoeHue U pyHKIUHU HeMeMOpaHHBIX OPTaHOMI0B KIETKU

Tema 1.5. | OcHoBHOe coep:xaHue
CTpykTypHO- Teopernueckoe o0yueHue:
¢ynxkuuonaabn | CTpoeHHE XpOMOCOM. XPOMOCOMHBIM Ha0bOp KIETOK, TOMOJOIMYHbIE M HErOMOJIOTHYHBIE XPOMOCOMBI,
ble  (akTopkl | ramouaHb ¥ AUIUIonAHBIN HaOop. Hykneunossie kuciaotel. JJHK u PHK. CtpoeHre HYKJICHMHOBBIX KHCJIOT. OK 01
HacaeanctBeHHo | Hykneotuasl. KommiemeHnTapHbeie asotucteie ocHoBaHus. llpaBunmo Yapradda. Crpykrypa JHK — nBoitHas OK 00
cTH cnupaib. Mectonaxoxaenue u ouonorunueckue pynkuuu JJHK. [JTHK-skcneptusza. Bugst PHK. ®ynkuuu PHK B
KIIETKE
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3ana4 Ha onpeesieHNe TI0CIEN0BATEIBHOCTH HYKIEOTHIOB
Tema 1.6. OcHoOBHOE co/lep:KaHue
IMpoueccsl Teoperuueckoe odyueHue:
MATPUYHOI'O Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner perumkanuu JHK. Mexanusm perumkanun JIHK.
CHHTE3a Penapamuss  JIHK  (#moperuiekatuBHasi, mocTperjekaTuBHas). Peakiuu MaTpuyHoro cuHresa. [IpuHimmn
KOMIUIEMEHTApPHOCTH B peaknusax MarpuyHoro cuHre3a. /JHK m ressl. I'eHeTnueckuii Kox, €ro CBOWCTBA. OK 01
Tpanckpunuus — matpuunbsiii cuHte3 PHK. Tpancnsauus u e€ stansl. YcnoBust 6uocunresa 6enka. CtpoeHue T- OK 02
PHK u xonupoBanue aMHHOKUCIIOT. Ponb pubocoM B OnocuHTe3e Oenka
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3anay Ha onpe/enenre nocae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKyJIe Oerka.
Pemenue 3amau Ha ompeeneHHe MOCIeI0BaTEIbHOCTH aMUHOKUCIIOT B MOJIEKYJe Oelika B Clly4ae M3MEHEHUs
nocieaosareabHocTy Hykieotunos JTHK
Tema 1.7. OcHoBHOE coep:kaHue OK 02
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Hexkierounbie | Teopernueckoe o0yueHue: OK 04
(¢opmbl kM3HM | Bupycel — HekineTouHble (OPMBI JKM3HM W OONUratHele mapazutThl. CTpOEHHE MPOCTHIX U CIOXKHBIX BHPYCOB, IIK...
perpoBupycoB, 6akrepuodaros. Kuznennsrii mukn JIHK-conepxkammx BupycoB, PHK-comepxamux BHUPYCOB,

Oakrepuodaros. BUY, remarut yenopeka.

baktepun. O0mas xapakrepuctuka. [lonstue mramMm. Bupycel u 6aktepun: cX0ICTBa U pa3Iuuus

IIpakTnyeckue 3aHATHA:

Bupycusle u OakrepuanbHble 3a0osieBanus. OOIIMe NPUHLMIBI HMCIOIB30BAaHUS JICKAPCTBEHHBIX BEILIECTB.

Oco0eHHOCTH TPUMEHEHHUsI aHTHOUOTHKOB.

[IpencraBienne YCTHBIX COOOIIEHHWH C TMpe3eHTallMel, MOATOTOBICHHBIX IO IEPEYHI0 MCTOYHUKOB,

PEKOMEHI0BaHHBIX MPEI0/1aBaTEIEM
Tema 1.8. OcHoBHoOe coJep:kaHue OK 02
Oomen Teopernueckoe od0yueHue:
BEIIECTB H | ACCUMUJISIIUA W JTUCCUMUJISIIAS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa BeHIEeCTB: aBTOTPOHBIN U
npeBpamieHue | rerepoTpo@HbId, a’poOHBIM M aHa’poOHBIM. DHepreTuueckoe obecneueHue KieTku: npeBpaiieHue AT B
IHEpPruu B | 0OOMEHHBIX npoueccax. epMEeHTaTUBHBIN XapaKTep peakiuil KIeTOYHOro MeTaboIn3Ma
KJIeTKe [lepBUUHBIII CHHTE3 OpPraHMYECKUX BemIecTB B KieTke. [lmactudeckuit oomeH. DoOTOCHHTE3. XEMOCHHTE3.

AHa’poOHBIN 3HEpreTnyeckuil oOMeH. AHa’3poOHBIE OpraHu3Mbl. bpoxeHue, aBTOTpPOGHBIH U reTepoTpOoHBIH

TUI NUTaHUS. AHa3POOHBIE MUKPOOPTaHU3MbI KaK OOBEKThl OMOTEXHOJOTHH. DTalbl SHEPreTHYECKOro 0OMeHa.

I'mukonus. buonornyeckoe oKuCIeHNE, WIN KIETOYHOE AbIXaHHUE
Tema 1.9. | OcHoBHOE coaepxaHue

OK 02
KuzHeHHbIN Teoperuueckoe od0yueHue:
OK 04

HUKJI  KJETKH. | KieTouHblil UKL, ero nepuoas! U perymsuus. [lepuoast uaTepdassl ux ocodennoctu. Juddepennuanus KIeTku —

Mmuto3. Meiio3

" apeCT KJIICTOYHOI'O HUKIIA. ﬂCHCHI/IC KIICTKH — MHUTO3. CTa,Z[I/II/I MUTO34a U MMPOUCXOAAIIHEC ITPOLICCCHI. KapI/IOKI/IHCS
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U IIUTOKHHE3. brojornueckoe 3HaueHHEe MUTO3a. Melo3 — peayKIMOHHOE AerneHue KieTku. Ctaauu meinosa.
Meiio3 — ocHOBa MOJ0BOrO pa3MHokeHus. [loBenenue xpomocom B Meiose. Kpoccunrosep. buosorndeckuii

cMbIcH Meio3a. DddexTrr Meiio3a. Melio3 B )KHU3HEHHOM IIUKIIE OPTaHU3MOB

Paznea 2. CTpoenne 1 pyHKIIMHA OPraHu3Ma

Tema 2.1.
Ctpoenue

opranmsma

Conep:xkanue

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/Ip()BaHHOQ CoAepKaHNE TEOPETUIECCKOI'O oﬁyqe}mﬂ

OI[HOKJ'ICTO‘IHBIC OpraHU3MBI. KonoHnunanbHbIe OpraHru3MBbl. MHOroKJIeTOUHEIC OpraHru3MhbI. BzanmocBsa3p gacTen
MHOI'OKJICTOYHOI'O OpraHu3Ma. CDYHKI_II/ISI. OpFaHbI H CHUCTCMbI OpPIraHOB. AHHapaTLI OpraHoOB. I'omeoctas

opranui3ma 1 €ro noaaCcprKaHuc B IpOLCCCC )KU3HCACATCIbHOCTH.

OyHKIMOHAIbHAS CUCTEMa OpraHoB. TkaHM pacTeHud. TKaHM JKUBOTHBIX U ueioBeka. OpraHbl pacTeHUil.
Opranel U CHCTEMBl OpPraHOB JXMBOTHBIX M YEJIOBEKA. 3HAUYECHHUE OIOPBI, IBUKCHMS, NHUTAHUA, IbIXaHUS,

TpaHCIIOpTa BCUICCTB, BLIACIICHUS, 3alIIUThI. 3HaucHHUE MPOABJICHUA pa3ApPaKUMOCTH U PCTyJISIIUA

*B Tom umciie Ha BLIOOP 00pa30BaTe/IbHOIT OPraHU3aMM:

s npodeccuii/ciennanbHOCTEN, CBA3aHHBIX C OOBEKTOM H3ydeHMs ‘‘PacTeHus” TeopeTHyecKui MaTepuain
Tembl “CTpoeHue opraHu3ma’ HM3ydaercss yriayOJIeHHO Ha IpuMepe opraHusMma pacTeHMid. TkaHu, opraHbl U

CHUCTCMBI OPTaHOB YCJIOBCKA U ) KUBOTHLIX pACCMATPUBAKOTCA O630pHO

g npodeccuii/ciennanbHOCTEH, CBA3AHHBIX C O0BEKTOM H3yueHHus ‘“JKHBOTHBIE” TEOpETHUYECKUI MaTepuai
Tembl “CTpoeHue opraHu3ma’ M3ydaercsi YriayOJIeHHO Ha IMpHUMEpe OpraHU3MOB JKMBOTHBIX. TKaHU, OpraHbl U

CHUCTCMbI OpPTaHOB paCTCHHf/'I H YCJIOBCKA paCCMaTpPUBAIOTCA O630pH0

Jia npodeccuit/cnennanbHOCTEN, CBA3aHHBIX C 00BEKTOM M3yueHus “UenoBek” TeopeTHUEeCKH MaTepuan TeMbl
“CtpoeHue opranu3Ma’ U3ydaeTcs YrIyOJIeHHO Ha MpPUMEpPEe OpraHu3Ma 4eloBeKa. TKaHW, OpraHbl U CUCTEMBI

OpraHoB paCTeHI/Iﬁ H )KUBOTHBIX paCCMAaTpPUBAIOTCA O630pHO

OK 02
OK 04
IK...

OcHoBHOE CoAepKaHuC MPAKTUYIECCKOIo 3aHATHA:
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Teopus kinoHambHO-ceNeKTUBHOTO nMMyHHTeTa I1. Dpnuxa, .M. MeunukoBa. H}ekmonHsie 3a00sieBaHus 1
snuaemus. Baxkneiye snuaeMuu B UCTOPUH YejoBeuecTBa. BakuuHanusa kak npoduiakTuka WHOEKIIMOHHBIX
3a00JIeBaHU.

[IpencraBieHre YCTHBIX COOOIIEHWH C TpE3CHTAIMEW, MOATOTOBICHHBIX [0 TIEPEYHI0 HCTOYHUKOB,

PEKOMCHAOBAHHBIX ITPEIIOAaBaTCIICM

Tema 2.2. Coaepixanue
®opmbI IIpogeccnonanbHO-OpHEHTHPOBAHHOE CO/IeP:KAHNE TEOPETHYECKOro 00y4eHHs
pasMHoOKeHHs1 | QopMbl pa3MHOXKEHMsS OpraHu3MoB. becrosnoe M mojoBoe pa3sMHOXKeHHE. Buabl 0ecrosioro pa3MHOXKEHUS:
OPraHU3MOB IIPOCTOE JIeJIeHUE Ha/IBOe, IIOYKOBAHUE, Pa3MHOKEHUE CIIOpaMM, BEreTaTMBHOE pPa3sMHOXKEHHUE, (hparMeHTaius,
KJIoHUpoBaHue. [1o10BoE pasMHOKEHNE.
*B TOoM 4HcJIe Ha BLIOOP 00pa30BaTe/IbHON OPraHU3alNNU:
Jns npodeccuil/cnenuanbHOCTEN, CBS3aHHBIX ¢ OOBEKTOM H3ydeHHs ‘‘PacreHuss” TeopeTHUYecKUil marepuan OK 00
TeMbl “@OpMBI pPa3MHOXKEHMSI OpPraHU3MOB” U3ydaeTcss YIIyOJeHHO Ha NpUMEpe OpraHu3Ma pacTeHHM.
Pa3mHOXkeHMe yenoBeka 1 )KMBOTHBIX PacCMaTPUBAIOTCS 0030pHO
Jns mpodeccuil/cnenuanbHOCTeH, CBA3aHHBIX C 00bEKTOM H3yueHHs ‘“JKHUBOTHbBIE” TEOpEeTHUYECKHI MaTepuai
TeMbl “@OpMBI pPa3MHOXKEHHsI OPraHU3MOB” H3ydyaeTcs YIIyOJIEHHO Ha NpuUMepe OpPraHU3MOB JKHUBOTHBIX.
PazMHoOeHHe pacTeHH U YeI0BeKa pacCMaTPUBAIOTCS 0030pHO
Jnia npodeccuit/ciennanbHOCTEHN, CBA3aHHBIX C 00BEKTOM H3yueHUs “UenoBek™ TeOpeTHUeCKUl MaTepuall TEMbI
“@opMbl pa3MHOXKEHHS OPraHU3MOB” U3y4yaeTcs YriyOJIeHHO Ha MpuUMepe OpraHu3Ma yejoBeka. PazMHoOxeHHe
pacTeHuil U ’KUBOTHBIX PaccMaTpUBarOTCS 0030pHO
Tema 2.3. OcHoBHOE coaep:xaHue OK 02
OnTorenes Teopernueckoe o0yueHue: OK 04
JKHBOTHBIX ¥ | ['amerorene3 y »uBoTHbIX. CrnepmaroreHe3 u ooreHe3. CTpoeHue NOJOBBIX KIETOK. OIUIONOTBOpEHUE U IK...
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YyeJioBeKa SMOpUOHANILHOE pa3BUTHE >KUBOTHBIX. [lapTeHoreHe3. OMmOpuorene3 (Ha mpumepe JjaHuetrHuka). Craguun
aMOpHoreHe3a
Poct u pasButHe xuBOTHBIX. [locTamOpmonanbHblii nepuon. Ilpsmoe u Hempsimoe pasButHe. Pa3ButHe ¢
MeTaMop(}o30M y OECHO3BOHOYHBIX W IO3BOHOYHBIX JKMBOTHBIX. CTaguu NMOCTIMOPHOHAIBHOIO DPAa3BUTUSA Yy
JKUBOTHBIX U 4esoBeKa. [lepuonbl oHTOreHesa yenoseka. buonorudeckoe crapenue u cMepThb. ['epoHTONOrMA
Tema 2.4. | OcHOBHOE co/iepKaHHue
OK 02
OnTorenes TeopeTnueckoe o0yueHue:
OK 04
pacTeHui I'ametodut u cnopodut. PasmHoxeHue 1 pa3Butue Bojopocieil. Pa3sMHoeHue U pa3BUTHE CIIOPOBBIX PACTEHUH. MK
PasmHOkeHME U pa3BuTHE CEMEHHBIX pacTeHui. Poct. [lepnoasl oHTOreHe3a pacTeHuin
Tema 2.5. | OcHOBHOE€ coJepKaHHe
OcHoBHBIC Teopernueckoe o0yueHue:
MOHATHSA I'enernka Kak Hayka O HAacJE€ICTBEHHOCTH M M3MEHYMBOCTU OpraHu3MOB. OCHOBHBIE '€HETUYECKUE MOHITHUS U OK 02
TeHEeTUKHU cumBoiibl. I'eH. T'eHorun. ®eHotun. AJsuienbHbIE TeHbl. AJBTEpPHATUBHbIE MpHU3HAKU. J(OMUHAHTHBIA W
perieccuBHBIN TIpu3Haku. ['omo3urora u rereposurora. Yucras aunus. ['uGpuasl. OCHOBHBIE METO/bI T€HETHUKH:
rUOPUI0TIOTHUECKUH, IUTOIOTUYECKHE, MOJIEKYIISIPHO-T€HETHYECKUE
Tema 2.6. | OcHOBHOE coJepKaHHe
3axonomepHoc | TeopeTrnueckoe ofoy4yeHue:
OK 02
T™H 3akoHOMEpHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Mennens: Monorubpuanoe ckpemuBanue. IlpaBuio OK 04
HACJIEAOBAHUSI | TOMUHHUPOBAHHUSA. 3aKOH eIMHO0Opa3us MepBOro MOKoJeHHs. 3aKOH paclieryieHus npu3HakoB. L{utonornueckue —
OCHOBbI MOHOTHOPUAHOIO CKpellMBaHUsA. [umore3a dYHCTOTHI TaMeT. AHAJU3UPYIOLIEe CKpEeUIMBaHUE.
JurubpuHoe ckpenuBanue. 3aKOH HE3aBUCUMOTO Hacje10BaHus npu3HakoB. [lonurubpuaHoe HacienoBaHue u
€ro 3aKOHOMEPHOCTHU
Tema 2.7. | OcHOBHOE coiepKaHHue OK 01
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B3aumopaeiicte | Teoperuueckoe o0yueHue: OK 02
He reHoB ['enoTun kak nenoctHas cucreMa. MHOKECTBEHHOE I€MCTBHE TeHOB. 1IneiioTponus. MHOKECTBEHHBIN aJlJIETU3M.
B3aumopneiicteue — amienbHbIX  reHoB.  KomomuHupoBanue.  B3auMonaeilcTBHE — HEAJUIENIBHBIX  TE€HOB.
Kommnnemenrapaocts. Onucrtas. [lonumepust
Tema 2.8. | OcHoBHOE co/lep:KaHue
CuenienHnoe TeopeTnueckoe o0yueHue: OK 01
HacjaegoBaHue | 3akonbl T. Moprana. CrenjieHHOe HacjeJIOBaHUE TI'€HOB, HAPYIICHHE CIEIUICHUS. XPOMOCOMHAs TEOpHUs OK 02
NMPHU3HAKOB HAaCJIeICTBEHHOCTU. [ eHeTnueckoe KapTupoBaHue XpoMocoM. Mcnosib30BaHUE KPOCCUHTOBEpPA JIJI1 COCTABJICHUS
TEHETUYECKUX KapT XPOMOCOM
Tema 2.9. | OcHoBHOE coepKaHue
I'eneruka moyia | TeopeTnueckoe o0yueHue:
XPpOMOCOMHBI MEXaHU3M OIPENENICHUs] 10JIa. AYTOCOMBI U IIOJOBBIE XPOMOCOMBI. ['OMOrameTHoli u
reTeporaMeTHBIN moJl. ['eHeTnyeckasi CTpyKTypa MoJoBeIX XpoMocoM. HacnenoBanue npu3HakoB, CIICTUICHHBIX C OK 01
IIOJIOM OK 02
IIpakTHYecKHe 3aHATHSA:
Pemenue 3amau Ha ompeneneHHe BEPOSITHOCTH BO3HUKHOBEHMSI HACIEACTBEHHBIX IMPU3HAKOB, CIIECTUICHHBIX C
MOJIOM, COCTaBJICHUE TEHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.10. | OcHOBHOe coep:kaHue
I'enernka Teoperuueckoe od0yueHue:
yeJI0BEeKa Kapuotunm denmoBeka. MeTonbl M3ydeHHUS TEHETHMKM  YEJIOBEKA: TI'EHEAJOTHYECKUM, OJM3HEI[OBBIH, OK 01
[UTOTEHETHYECKU, OUOXUMHUYECKHH, TMOMYyISIMOHHO-CTaTUCTUYeCKUil. HacneacTBeHHble — 3a0oneBaHUS OK 02

yelloBeKa. I'eHHbIEe U XPOMOCOMHELIC 0oJie3HH YenoBeka. boie3nu ¢ HacJIeCTBEHHOM npeaApacIIoJIOKCHHOCTBIO.

3HavYeHNE MEIUIIMHCKON TeHETUKHU B TIPEAOTBPAIIEHUH U JICUCHUH TEHETHISCKUX 3a00JIeBaHUH YelTOBEKa
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IIpakTuyeckue 3aHATHS:

Pemenue 3aaa4 Ha ONMPCACIICHUC BEPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHLIX ITPU3HAKOB, UCIIOJIB3YSA MCTO/AbL
IFCHCTUKHN YCIOBCKA, COCTABJICHUC I'CHOTUIINMYCCKUX CXEM CKPCHIMBAHUA. HpeHCTaBHCHI/IC YCTHBIX COO6H_IGHI/H>'I C

npeaeHTauI/Ieﬁ O HacJI€ACTBECHHBIX 3a00/IeBaHUIX YeJIOBEKA

Tema 2.11.
3aKoHOMeEpPHOC
™

HU3MECHYUBOCTH

OcHOBHOE co/lep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

B3aumonelicTBue reHotuna u cpeisl npu popmupoBanun penoruna. MamenunBocts npusHakos. KauecTBeHHbIe
U KOJIMYECTBEHHBIE IPU3HAKU. BUIbI N3MEHUYMBOCTHU: HACIIEACTBEHHAs U HEHACIICICTBCHHAS.

3aKOH rOMOJIOTMYECKUX PAI0B B HacaeacTBeHHON usmenunBoctu (H.W. BaBunos).

MoaudukanroHHas, WM (GEeHOTHIHYECKass W3MEHYUBOCTh. Poib cpenbl B MOAM(MUKAIMOHHOW M3MEHUYHUBOCTH.
Hopwma peakuuu npuzHaka. BaprannoHHBIN psin 1 BapHallMOHHAs KpUBas. XapaKTepUCTHKAa MOAU(DUKAMOHHOM
U3MEHUYUBOCTH

HacnencrBenHast, iy reHOTUIIMYECKask U3MEHUNBOCTh. KoMOMHATHBHAS N3MEHYMBOCTb.

MyrtanroHHasi U3MEHUYMBOCTb. BUJbpl MyTanuii: reHHble, XpPOMOCOMHbIE, TeHOMHBIE. [IpUYnMHbBl BO3SHUKHOBEHUS

MyTalHi

IIpakTHYecKkHe 3aHATHSA:

Pemenne 3ala4 Ha ONpCACICHUC THIIa MYyTaluU IpHU NEpeaadyc HACICACTBCHHBLIX IMPHU3HAKOB, COCTABJICHUC

TFCHOTUITMYCCKHUX CXEM CKpPCHIMBAHHUA

OK 01
OK 02
OK 04
IIK...

Tema 2.12.
Ceaexuus

OPraHu3MoB

OcHoBHOe coaepkaHue

Teoperuueckoe od0yueHue:

Cenexuusi kak Hayka. MeToapl ceneKunoHHOW paboTel. ['erepo3uc u ero mpuumHbl. MckyccTBeHHBIH OTOOD:
MacCOBBIN U MHIUBHUYaJIbHBIN. DTanbsl KOMOMHAIIMOHHOH cenekimu. CopT, mopoja, TaMmm

AHFOpI/ITMLI pelmICHUC 3aaa4 Ha OIPCACIICHHUC BO3MOKHOI'O BO3HUKHOBCHHUSA HACJICIACTBCHHLIX ITPU3HAKOB IIO

OK 01
OK 02
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CCIICKIUHN, COCTABJICHNEC I'CHOTHITMYCCKUX CXEM CKPCIIMBAHUSA

Pa3znen 3. Teopusi 3BoJIIOIMHA

Tema 3.1. | OcHOBHOE coaepKaHHe
HUctopus Teopernueckoe o0yueHue:
3BOJIIOIMOHHOT | [lepBble 3BOMIOLMOHHBIE KOHIENUuu. ['pagyanucruueckas »sBomounoHHas konuenuusa JK.b. Jlamapka. OK 02
0 yueHMusl JBrxymue cuibl 3Bomonuu. Kpeaunonusm u tpanchopmusm. Cucrtemarnka K. Jlunnes u e€ 3HaueHue mis OK 04
(bopMHUpPOBaHUS UIEU IBOIIOIHN
IK...
[Ipennochiiki BO3HUKHOBEHHUS JapBHHH3MA. OBOMIOIMS BUAOB B mpupone. bopbba 3a cyliecTBOBaHUE.
EctectBennbliit ot0op. JluBepreHmus mpu3HakoB M BuAooOpazoBaHue. OCHOBHBIE MOJOKEHUS CHHTETHUYECKOM
teopun 3Bosronuu (CTI). Ponb 3BoIIOLIMOHHON TeopuH B (POPMHUPOBAHUM HAYUYHOM KapTUHBI MUpa
Tema 3.2. | OcHOBHOE coJepKaHue
Muxpossoiaon | Teoperudeckoe odyueHue:
us MUKpO3BONIOLNSA U MAKPOIBOJIIONMS KaK 3TAIbl HBOJIFOLIMOHHOTO Ipouecca. I eHeTu4ecKkue OCHOBBI SBOJIOLIHH.
MyTtauu ¥ KOMOWHAIIMKM KakK »JIEMEHTapHBIA SBOJIONMOHHBIN Marepuai. [lomynsuus Kak dsJaeMeHTapHas
€IMHHILIA DBOJIIOLIHH.
OK 02
JBrxyue cuiibl (pakTopsl) 3BosonMd. MyTallMOHHBIN Mpoliecc 1 KOMOWHATHUBHAS U3MEHUYUBOCTh. Murpanusi.
W3onsmus nonynsuuit: reorpagudeckas (MpocTpaHCTBEHHAs), Oroiorudeckas (pernpoyKTUBHAs).
EcrecTBenHbIit 0TOOp — HanpaBmsomui GhakTop »BoOIMK. boprba 3a CylecTBOBaHHE Kak MEXaHU3M JACHCTBUS
€CTeCTBEHHOT0 0TOOpa B momyisuusx. Bun u ero kpurepuu (mpusHaku). BumooOpazoBaHue Kak pe3yibTar
MHUKPO3BOJIIOLUU
Tema 3.3. | OcHoBHOE coep:KaHue OK 02
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Makpossoawn | Teoperudyeckoe o0yueHue:

U Maxkpoasomtonusi. @opMbl U OCHOBHbIE HampaieHusi Makpospoiouuu (A.H. Cesepuos). Ilytu noctuxenus
OMOJIOTMYECKOro Tporpecca: apomopdo3, uauoaganTamnus, oOmas aereHepanus. MeTonbl H3yYCHHS
MaKpOA3BOIIONKU. 3aKOH 3apoabiieBoro cxojactsa (3akon K. bapa). buorenernyeckuii 3akon (3. I'ekkens, D.
Mrosep). OO61ie 3aKOHOMEPHOCTH (ITpaBUIa) SBOJTIOIIMHI

Tema 3.4. | OcHOBHOE co/iepKaHue

Bosnuxnosenu | Teoperuueckoe o0yuyeHue:

€ W pa3BHUTHE

I'unioTe3sl u TCOPHUU BO3HHUKHOBCHHUS JXH3HHK Ha 3emie: Kp€alnOHU3M, CaMOIIPOU3BOJILHOC (CHOHTaHHOG)

KM3HH Ha | 3apOoKJEeHME, CTAllMOHAPHOE COCTOSHME, MaHcnepMusi, Ononod3. Havano opranuueckoit sBosouuu. [losBiaeHue

3emue MEPBbIX KJIETOK. OBOJIOIMUS METa0oNM3Ma. OBOJIIOIMUS TEPBBIX KIETOK. [IpoKapuoThl M 3SyKapHOTHI. OK 02
[IporcxoxaeHre MHOTOKIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX LIAPCTB 3YKapHOT. OK 04
OCHOBHBIE YepTHI BOJIIOLNN PACTUTENBHOIO MUPa. OCHOBHBIE YEPTHI IBOJIOLNHU )KMBOTHOTO MHpa IIK...
IIpakTnyeckue 3aHATHA:
[IpencraBieHre yCTHOro COOOILIEHUS M JICHTHl BPEMEHU IO OCHOBHBIM 3TalaM BO3HMKHOBEHMSI U DPa3BUTHS
KUBOTHOTO M PpACTUTEIBHOTO MHpPA, MOATOTOBIEHHBIX IO TIEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX
IpenoaaBaTeseM

Tema 3.5. | OcHOBHOE coJepkaHue

IIpoucxoxaenn | TeopeTuueckoe ooyueHue:

€ 4YejoBeKa — | AHTpomnojoruss — Hayka o denoBeke. CHCTEMAaTHUYECKOE IIOJIOKEHHE uenoBeka. (CXOACTBO uyelnoBeKa ¢ OK 02

aHTPOMOreHe3 | )KMBOTHBIMU. OTIIMYMA YEJIOBEKA OT XUBOTHBIX. [IpAMOXOXKIEHHE M KOMIUIEKC CBA3AaHHBIX C HUM ITPU3HAKOB. OK 04
Pa3BuTHe rojgoBHOro Mo3ra M BTOpPOM CHrHaibHOW cucTeMbl. COOTHOIIEHHE OMOJIOTMYECKUX M COLIMAIBHBIX [K...

(akTOpPOB B aHTPOIIOTE€HE3E

OcHoBHBIC CTaluu AHTPOIIOTICHE3A. I[pI/IOHI/ITCKI/I — NpCeAKru 4YCIOBCKa U I-IG.J'IOB61(0061)3.3HI>IX 00€e3bsH.
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[IpoToanTpon — HpeANIECTBEHHUK YeIOBEKa. APXaHTPOI — JpeBHEHIIMK 4venoBek. Ilameoantpon — apeBHMI
yenoBeK. HeoaHTpoIl — yesioBeK COBPEMEHHOTO THIA. DBOIIOIUS COBPEMEHHOTO YeJIOBEKa.

YenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: €BporeougHas (€Bpa3wiicKas), HErpo-aBCTPAJIOUIHAS
(’xBaTopHalibHasi), MOHTOJOUIHAS (A3MAaTCKO-aMEepUKaHCKasi). BpeMs u MecTO BO3HMKHOBEHHS YEJIOBEUECKHX

pac. E,I[I/IHCTBO YCIOBEYCCKUX pacC

HpaRTn'{ecmle 3aHATHUSA:

Bpems u nytu paccenenus yenoBeka 1o ruiaHete. [IprcrnocoOIeHHOCTh YelloBeKa K pa3sHbIM yCIOBUSM CPEIbI.
Brnusinue reorpadudeckoii cpeasl Ha MOPGHOIOTHIO U (PU3UOTIOTHIO YeTTOBEKa
3ammTa JIGHT BPEMEHM M MEHTaJbHBIX KapT B (popMmaTe YCTHOrO COOOIIEHHS, MOJArOTOBIEHHBIX MO IMEPEUHIO

HCTOYHHUKOB, pCKOMCHIOBAHHBIX IIPCIIOJaBaTCIICM

Pazgea 4. dxosorus

Tema 4.1. | OcHOBHOE cO/Iep:KaHue
Jxosornyecku | Teopernyeckoe odyueHue:
OK 01
e ¢axkropel u | Cpenbl OOMTaHHS OpPraHWU3MOB: BOJIHAS, HAa3eMHO-BO3/YIIHAs, TMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3HKO- OK 07
Cpelbl KU3HH XMMHUYECKHE OCOOEHHOCTH cpejl oOuTaHus opraHusmoB. IIpucnocoOsieHuss OpraHu3MOB K JKM3HHM B pa3HbIX —
cpenax. Ilonarue skonormueckoro akropa. Knaccudukanus skonornyeckux Qaxrtopon. [IpaBuino MuHMMyMa
10O. JIubuxa. 3akon TonepantHoct B. llendopna
Tema 4.2. | OcHOBHOE co/lep:KaHue
Homyasinus, Teopernueckoe o0yueHue: OK 01
cooduecrna, DKoJoru4eckas XapakTepUCTUKa BHAA M MONYJASUUU. OKOJOrMYecKas HHIIA BHJA. OKOJOTHYECKHE OK 02
JIKOCHCTEMBI xapaktepucTuku nomynsuuu. CoobiiectBa U skocucteMbl. buorienos u ero ctpykrypa (B.H. Cykaue). Cszu OK 07
MEXJy OpraHu3mMaMu B OuoreHosze. CTPyKTypHbIE KOMIIOHEHTHI SKOCHCTEMBI: MPOAYLEHTBHI, KOHCYMEHTHI, IK...

PECAYLCHTEI. prTOBOpOT BCIICCTB U IMOTOK SHCPIrUH B 3KOCUCTEME. TpO(bI/I‘-ICCKI/IC YPOBHHU.
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AHTpPOTIOTEHHBIE ~ JKOCHCTeMBI.  ArposkocucteMbl.  OTIHYUA ~ arpodKOCHCTeM  OT  OHMOTEOIICHO30B.

YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI YPOOIKOCHCTEM

HpaRTn'{ecmle 3aHATHUSA:

Tpoduueckne nenu um ceru. OCHOBHbBIE IOKa3aTeIU 3KOCHCTEMBbl. bruomacca u mpoaykuus. DKOJIOTHYECKHe
UpaMUIbl yuces, 6MoMacchl U SHepruu. [IpaBuiio nupaMuisl 3HEPrum.
Pemrenne npakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUH 110 IIEPEHOCY BELIECTBA U YHEPTUU B IKOCUCTEMAX C

COCTaBJIeHHE TPOPUUECKUX LIETeH U mHpaMul OMOMACChl U SHEPTUU

Tema 4.3. | OcHOBHOE cO/Iep:KaHue
buocdepa - | TeopeTuueckoe odyuenne:
rjooajJbHast buocdepa — xuBasi obonouka 3emnn. PaszButne npencraBieHuit o 6mocdepe B Tpymax B.U. Bepuanckoro.
akoJornyeckasi | O6nactu Ouocdeps! u e€ cocran. JKuBoe BemecTBo Ouocdepsl U ero GyHKIUU OK 01
cucreMa 3aKOHOMEPHOCTH cymiecTBoBaHusa Ouocdepbl. OcobeHHOCTH Ouochepsl Kak TI00anbHOW HIKOCUCTEMBI. OK 02
Junamuueckoe paBHOBecue B Ouochepe. Purmuunocts siBneHuid B Ouocdepe. KpyroBoporsl BemiectB u OK 07
OMOTEOXUMHUECKUE IUKJIIBI. [ T00aNbHBIE SKOIIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH U ITYTH UX PEIICHHS IK...
IIpakTHYecKkHe 3aHATHSA:
Pemennie npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/1a4 Ha OIpeIeJIeHHE MIOMAAN HACAKACHUN U CHIKEHUS
KOHIICHTPAILIMH YTIIEKUCIIOTO Ta3a B aTMOC(epe CBOETO perHoHa MPOKUBAHUS
Tema 4.4. OcHoBHOe coaepkaHue OK 01
Baunsinune Teopernueckoe o0yueHue: OK 02
AHTPONOTeHHBbI | AHTPONOreHHbIE BO3IEUCTBUS Ha Onocdepy. 3arps3HeHHs KaK BHJI aHTPOIIOI€HHOTO BO3JIEUCTBUS (Xumuueckoe, OK 04
X GaKTOpOB HA | usuueckoe, OuonocUUecKOe, OMX00bl NPoOU3BOOCMEd u nompebienus). AHTPOIOTeHHBIE BO3JACHCTBUSA Ha OK 07
onocoepy atMoctepy. BozneiictBus Ha runpochepy (3aepsazuwenus u ux ucmouHuxu, ucmoujerus 600). BosneiicTBus Ha [K...

mutochepy (decpadayuss nouswl, go3zdelicmeue Ha 20pHble NOPOOd, Heopa). AHTPONOTEHHBIC BO3JEHCTBUS Ha
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OMOTHYECKHUE COOOIIECTBA (1eca u pacmumenbHble COOOUECMEa, HCUBOMHBLI MUP)

Tema 4.5. | OcHOBHOE co/iepKaHue
Bausinue TeopeTnueckoe o0yueHue: 2
COLMAJILHO- 3110poBbE U €ro cocrapistomue. PakTopsl, MOJOKUTEILHO U OTPULIATENILHO BIMAIOLIME HA OPraHU3M uesioBeka. | 1
IKO0JIOTHYEeCKHMX | BpenHble NpUBBIUKM: HOCHEACTBHS M mpoduiuaktuka. [Ipobiema TEeXHOT€HHBIX BO3JEHCTBUI Ha 3710pOBbE
(akTOopoB  Ha | yenoBeka (MICKTPOMATHUTHBIC MOJS, OBITOBas XMMUS, M30BITOYHBIC LIYMbI, paaHallUs M T.I.). AJantarus
310pOBLE OopraHu3Ma 4enoBeka K (pakTopam OKpy)Karollei cpepl. 3alIUTHbIE MEXaHU3Mbl OpPraHU3Ma YeJIOBEKa. 310POBbE
YyeJ0BeKa 1 paboTOCIOCOOHOCTb.
[Tpuntuns! popMupoBaHus 370pOBbE cOeperaronero nopeaeHus. Ousnyeckas akTHBHOCTH U 3710poBbe. ['pymmer | 1
310poBbsi. OCHOBBI 3aKalMBaHWs. BHOXMMHUYECKHE acleKThl palroHaibHOro nuTtaHus. [IpaBuia Ge3omacHOTO
MCTIOJIH30BaHUS OBITOBBIX MPHOOPOB U TEXHHUECKUX YCTPOICTB
IIpakTHYeCKHe 3aHATHS: 4 OK 02
Onpenenenre CyTOYHOTO palloHa MUTAHUS 2 OK 04
Co3naHne HHIMBUIYATHLHON MAMATKH IO OPTaHU3aIlUH PAIlMOHATBHON (PH3NIECKON aKTHBHOCTH 2 OK 07
IK...
Paspnen 5. buoJiorus B :KU3HH 8
Tema 5.1. | Conepxanue 4 OK 01
buorexnosnorn | TeopeTuueckoe odyueHue: 2 OK 02
U B KU3HU | buoTexHONOrusa Kak Hayka M NMpou3BoAcTBO. OCHOBHBIE HANpaBJICHUS COBPEMEHHOM OuoTexHonoruu. Meronsl | 2 OK 04
Ka:K10ro o6uotexHoiaorud. OOBEKTHl OMOTEXHOJIOTMH. DTHKAa OWOTEXHOJIOTMYECKMX M TEHETHUECKHX HKCIEPUMEHTOB.
[IpaBuiia nmoucka u aHanau3a OMOIKOJIOTUYECKON MHPOPMAIMK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas M y4eOHO-
HayYHas JIUTEpaTypa, CPeCTBA MACCOBOM nH(popManm, ceth IHTepHET U qpyrHe)
Tema 5.2.1. | Conep:xxanue OK 01
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buorexnosorn | [IpakTuyeckue 3aHATHSA: OK 02
4 B MeaHIMHe U | PazBuTne OMOTEXHOJOTHI B OOJIACTH MEIUIMHBI U (apMaluil ¥ NPUMEHEHHUE WX B KH3HHM YEJIOBEKa, MOUCK H OK 04
papmannu aHanM3 MH(pOPMAIMK U3 Pa3TUYHBIX UCTOYHUKOB (HayyHas U y4yeOHO-Hay4dHas JTUTEparypa, CPeICTBA MACCOBOM IIK...
nHopmanuu, cetb IHTEpHET U 1pyrue)
Keiicel Ha ananu3 nHGOpMaIIUK O Pa3BUTHH OMOTEXHOJIOTHUH B MEIUIIMHE U (hapManiuu (110 TPYIIam)
Tema 5.2.2. | Conep:xxanue OK 01
buorexnosorn | [IpakTuyeckue 3aHATHS: OK 02
U ¥ JKUBOTHBIE | PazBuTue OMOTEXHOJOIMH C MCIOJIb30BAHMEM XMBOTHBIX, NPUMEHEHUE MPOJIYKTOB OMOTEXHOJIOTUM B YKU3HU OK 04
YeJI0BeKa, IOUCK W aHaIu3 MH(POPMAIUU U3 pa3IMYHBIX UCTOYHHMKOB (HaydHas M y4eOHO-Hay4dHas JHUTEparypa, IIK...
cpezacTBa MaccoBor MH(POpMaIUH, ceTh IHTEpHET 1 Apyrue)
Keticpl Ha ananu3 nHpOpMALINK O PAa3BUTHU OMOTEXHOJIOTHUHN C UCIIOIB30BAHNEM JKUBOTHBIX (10 TPYIIIIaM)
Tema 5.2.3. | Conepxanue OK 01
buorexnosorn | [IpakTuyeckue 3aHATHA: OK 02
U U pacTeHust Pa3BuTtre OMOTEXHOJOTMH C MCMIOJIL30BAHUEM PACTEHHM, MPUMEHEHHE MPOIYKTOB OMOTEXHOJOTUU B KHU3HU OK 04
YeJI0BEeKa, OUCK U aHaJIu3 MH(POPMalUU U3 pa3IMyHbIX UCTOYHMKOB (HaydHas M yd4eOHO-Hay4Has JHUTeparypa,
cpezacTBa MaccoBoi MHpOpMaLuu, ceTb IHTepHeT u Apyrue)
Keiicbl Ha aHanu3 MHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTUI C UCIIOJIb30BAHUEM PACTEHUH (110 TpyInam)
Tema 5.2.4. | Conep:xxanue OK 01
buorexnosiorn | [lpakTuyeckue 3aHATHS: OK 02
u B | Pa3BuTHE MPOMBINIUIEHHON OMOTEXHOJIOTHI U e MMPUMEHEHHE B KU3HU YeJIOBEKa, MOMCK W aHAIN3 MHPOPMAIUU OK 04
NPOMBINUIEHHO | 13 pa3IWYHbIX MCTOYHUKOB (HayuyHas M ydueOHO-HaydHas JMTepaTypa, CpeliCTBa MaccoBOM HMH(oOpmalnuu, ceTb IIK...
CTH WuTepHer u apyrue)

Ketficpl Ha aHanu3 nHGOPMALIUU O PA3BUTUHU MPOMBIIUIEHHOW OMOTEXHOJIOTH (TT0 TpyIIam)
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Tema 5.2.5. | Conepxanue OK 01
ConunanbHo- IIpakTHYecKkHe 3aHATHSA: OK 02
ITHYECKHE OTHYECKUE AacCMeKTbl Pa3BUTUS OMOTEXHOJOTMH W NPUMEHEHHE WX B JKM3HM YEJOBEKa, MOWUCK M aHaJIu3 OK 04
aCMEeKThI nH(pOpMallUd M3 Pa3MYHBIX HCTOYHUKOB (HayyHas M YydeOHO-HAay4Has JHUTepaTypa, CpelCTBa MacCOBOM IIK...
OMOTEeXHOJIOrHI | nHbopManKH, ceTh IHTEpHET U Apyrue)
Keiicel Ha aHanu3 HHPOPMAITIH 00 STUYECKUX aCMEKTaX Pa3BUTHS OMOTEXHOJIOTHH (10 rpyIIam)
Pa3nea 6. Buodkosnornueckne uccie10BaHusA OK 01
Tema 6.1. | OcHOBHOe coepKaHue OK 02
OcHoBHbBIE Teopernueckoe o0yuenue: OK 04
METOIbI OK 07
Hayunbiif meton. MeTosibl OMOIKOIOTHUECKUX HCCIIEeIOBaHUIl: MOJIeBbIe, 1a00paTOpHbIE, SKCIEPUMEHTATbHbIE.
O0Mo3K0JI0rHYeC IK...
o MOHHMTOPHUHT OKpY>KaIOIIEH Cpeibl: JTOKAIbHBIN, pETHOHATBHBIN U TTI00aTbHBIN
_ | Metozas! noucka, aHanusa u 00padoTKH HH(YOPMAINK O IPOEKTE B Pa3IMYHBIX HCTOYHHUKAX
uccjae10BaHMuii
OcHoBHoOe coJepkaHue
Tema 6.2. | IlpakTH4yeckoe 3aHsATHE
buoskoaoruyec | O630p TeM y4eOHO-HCCIIEIOBATEILCKUX MPOCKTOB. BBIOOpP  y4eOHO-MCCIEIOBATENBCKOTO TPOCKTa W3
KMii MpeUIoKeHHBIX. POpMHUPOBaHNE KOMAH/IBI TPOEKTA. AJTOPUTM BBITTOJHEHHS TPOEKTA.
IKCIIEPUMEHT Kaxnas rpynna BeIOMpaeT 0JIMH U3 BAPHAHTOB YU€OHO-UCCIeI0BATEIbCKIX MPOECKTOB!
1. Omnenka kauecTBa aTMOC(HEPHOTO BO3IyXa
2. OreHka KauecTBa MOYB METO/IOM (PUTOTECTHPOBAHHUS
3. OmeHka KauecTBa BOJl TIOBEPXHOCTHBIX BOJIOEMOB II0 OPTaHOJNENTHYECKUM U  (PH3UKO-XUMHYECKHM
CBOMCTBaM
OK 01

4. Bnusuue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUIN
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5. BrusiHHE CONEBOTO 3arpsi3HEHUSI HA POCT U PA3BUTHE CEMSH BBICIIMX PaCTCHUMN OK 02

Ilepswiii 5man evinonenus npoekma. OK 04
OOocHOBaHME aKTyalbHOCTH BBIOpaHHOW TeMbl. BbIsBIeHHE NpoOIEeMBI HCCIeNOBaHUsS, (HOPMYyITUpOBaHHE OK 07
TUNoTe3bl. BbIOOp MeTonoB wuccienoBaHus. Bwibop Touek orOopa Tpod Ha TEPPUTOPUH HCCIICIOBAHUS. [K...

IlocTranoBka ueﬂeﬁ n 3aJa4 HUCCJIICOOBaHUsI. OnpeﬂeneHI/Ie (bOpMBI MMpEaACTaBICHUA PE3YJIIBbTATOB HCCIICAOBAaHUA.

OHpeI{GJ’IeHI/IC 9TaIlOB U COCTaBJICHUCE IIJIaHA UCCIICJOBAaHUsA

IIpomexyTounas arrecranus (3K3amMeH) 2

Bcero: 132
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3. YCJOBUS PEAJTU3ALIMU TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JTUCLUTIINH

3.1. lng peanu3aumy NporpaMMbl JMCHHUILIMHBI JOJIKHBI ObITH NMPe1ycCMOTPEHbI

CJICaAYIOIHUE ClICHUAJTbHBIC IOMCIICHUSA:

Kabuner «buonorum», OCHaIIEHHBIH O0OpyIOBaHHEM: MeOENb, JOCKa, MeT,
HarJIgJIHbIE TMOCOOMS (KOMIUIEKTHl Y4YEOHBIX TaOJMUIl, TUIAKaTOB), TEXHUYECKUMU
cpencTBaMu OOYyYEHHUS: KOMIIBIOTEp C YCTPOWCTBAaMHU BOCIIPOM3BENICHUS 3BYKA,
MPUHTEP, MYJIBTUMEIUA-IIPOEKTOP C IKPAHOM, YKa3Ka-MPE3EHTEP AJIs MPE3CHTALIMIA.

JlabopaTtopusi, ocHamieHHass O0OOpyJOBaHWMEM [JIsi TPOBEACHUSI 3aHATHIA:
MUKPOCKOIIBI, CEKYHJIOMEP, TOHOMET, JIabopaTopHas mocyaa (IpoOUPKH, MOJICTABKU
JUIs. IPOOMPOK, MHUHIIETHI, MECOK, CTYNKH C MECTHUKaMH, MPEAMETHBIE U MOKPOBHBIC
CTEKJIa, CTEKJISTHHBIE MaJOYKH, MpernapoBajbHbIE WIJbI, (UIbTpPOBAJIbHAS Oymara
(canerkn), crakaHbl) TUIIEPTOHUYECKUN pacTBOP XJopuaa HATpus, 3%-Hblil pacTBOp
MepoKCUaa BOJOPOJA, pPACTBOp HoAa B HOAMCTOM KalWH, TJHUIEPUH, KIyOHU
KapTtoesnsi, JUCT 3JI0JeU KaHAACKOW, IJIOoA psIOMHBI OOBIKHOBEHHOU (PSIOMHBI WM
TOMAaTa), TyK pernyathlii, pa3BeACHHBIEC B BOJE APOXIKU);

3.2. HupopmanuoHHoe oOecnedeHne peau3auu NporpaMmmMbl

Jns  peanuzanuu  mporpaMMmbl  OMOJMOTEUHBIH  (GOHJ  00pa3oBaTEIBHOM
OpraHu3alMKi JOJDKEH WMETh IeYaTHhIE W/WIM DJIEKTPOHHBIE O0pa3oBaTelIbHBIE W
uH(OPMAITMOHHBIE  PECypchbl,  PEKOMEHJOBAaHHbIE  JJII  HWCIOJB30BAaHUA B
00pa3oBaTeIbHOM MPOIECCe, HE CTapIIe MSATH JIET C MOMEHTA U3JaHus.

PexomenmyemMble mMeuyaTHbIE W3IaHUS M0 pealn3anuu 00Ieo0pa3oBaTeIbLHOM
JUCHUIUIMHBL TPEJICTABICHB B METOJMYECKUX PEKOMEHIAIMSAX IO OpraHu3aluu
00yueHus.
buonorus: 11-ii kimace: 6a3oBbiii ypoBeHb : ydueOHuk / B. B. Ilaceunuk,

A. A. Kamenckuii, A. M. Pybuos [u nap.]; mox pen. B. B. Ilaceunuka. —
5-¢ wm3a., crep. — Mocksa: Ilpocsemenne, 2023. — 272 c.: un. — (Jluaus

JKU3HH).
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buonorus : 10-i1 kmace : 6a3oBblii ypoBeHb : yueOHuk / B. B. Ilaceunux,
A. A. Kamenckuii, A. M. Pyouos [u ap.]; mon pen. B. B. Ilaceunuka. —
5-e m3n,, crep. — Mocknsa : Ilpoceemenne, 2023. — 223, [1] ¢.: w1 —
(JIvHusT KU3HM)
HNuTepHer pecypcsr:

1. www. bril2002. narod. ru (buonorust ajis mMKOJALHUKOB. KpaTkasi, KOMITaKTHas,
HO JIOCTaTOYHO mMoJpoOHas wuHpopmanus 1o paszaenam: «OOmas OUOIOTHS,
«boTtanukay, «300m0rus», «Hea0BeK»)

2. Www. sbio. info (Bcsa Oumomorus. CoBpemeHHass OHOJIOTHS, CTaTbW, HOBOCTH,

OnOIMoTEeKA).

3. www. window. edu. ru (EquHoe okHO moCTyIa K 00pa3oBaTeIbHBIM pecypcam
Nutepuera no 6uonorun).

4. www. informika. ru (OnekTpoHHBI y4eOHUK, OoibIION crnucok HWHTEepHeT-

pecypcoB).
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4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHMUA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI

KoHnTpoaib W omeHka pe3yiabTaTOB OCBOEHHUs 0011e00pa3oBaTebHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha ¢opMUpOBaHHE OOIMUX U MPO(EecCHOHANBHBIX KOMIIETEHIMM MO pa3aenaM u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo0mas Paznen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTEeHI U
Paszpnen 1. Kaerka Kontponbnas pabora
CTPYKTYPHO- «MonexynspHbIi YPOBEHb
(pyHKUMOHA/IbLHAST  €MHMLIA | OPTaHU3ALMH KUBOTO»
KUBOI0
OK 02 buomornss xak Hayka. OOmias | 3amonHeHWe TaOJIWIBI C ONMHCAHUEM
XapaKTEePUCTHKA JKU3HU METOJIOB MHUKPOCKOIIMPOBAHUS C MX
JIOCTOMHCTBAMU U HEJJOCTaTKaMH.
3anonHeHue Tabnubl «Bkiag ydeHbIx
B pa3BUTHE OMOJIOTUN
3anojHeHUE CPaBHUTEIBHOU TaOIUIIBI
CXOACTBAa M DA3JIMYUN JKUBOTO M HE
JKUBOTO
OK 01 CrpykTypHO-pyHKIHOHANbHAA |OleHnBaeMasi TUCKycCUsl MO BOIpPOCaM
OK 02 OpraHu3aIus KJIETOK JIEKIUU
OK 04 Pa3paboTka MeHTaJbHOM KapThl IO
I1K... KJIaccu(pUKAUU KIETOK M UX CTPOCHUIO

Ha IpO- M DJYKAPUOTUYECKUX U IIO
LapcTBaM B MUHU Ipymnmax
BeimonHenue u 3amura 1ab0paToOpHBIX
pabor:

«CtpoeHue KJIETKH (pactenus,
KUBOTHbIE, TpuUOBI) U  KIETOYHBIE
BKJIIOUEHHUs (KpaxMmai, KapOTHHOUJBbI,
XJIOPOIUIACTBI, XPOMOILJIACTHI)»
[IpakTnueckoe 3anstue. [IpencraBnenue

YCTHBIX COOOIIEHUH C Tpe3eHTalueH,
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IIOAT'OTOBJICHHBIX 1o IEPECUHIO
HCTOYHHKOB, PECKOMCHAOBAaHHBIX

npenoaaBaTejicM

OK 01
OK 02

CtpyKTypHO-(PYHKIHOHATIHHBIE

(hakTOpHI HACIEACTBEHHOCTH

@pOHTAIBHBIN OIIPOC
Pa3pabotka rioccapus
Pemenne 3amau  Ha  ompeneneHue
I10CJIEI0BATEIBHOCTU HYKJICOTUIOB,
aMHHOKUCIIOT B HOpPME U B Ciydae
W3MEHEHHUS II0CJIEI0BATEIILHOCTH

Hykieotu10B JJTHK

OK 02

Oo6MeH BEIIECTB u

IpEBPalICHHUEC SHCPIUH B KIICTKC

@poHTATBHBIN OITPOC
3a10JHEHUE CPABHUTENIBHOM TaOJIUIIbI
XapaKTEPUCTUK TUIIOB oOMeHa

BCIICCTB

OK 02
OK 04
I1K...

JKU3HEeHHBI UK  KJIETKH.

Murto3. Meiio3

OO6cyx1eHre o BoIpocam JIEKIIMU
Pa3paboTka JEHTHI BpPEMEHH

JKHU3HCHHOI'O IIMKJIa

Paznen 2. Crpoenne mu

(pyHxuumn opranuzma

KontponbsHast pabora “CtpoeHue u

¢GbyHKIIMM OopraHuzma’

OK 02
OK 04
I1K...

Crtpoenue opranuzma

OneHuBaemasi JUCKYCCHUS

Pa3paboTka  MeHTadbHOW  KapThl
TKaHEW, OpraHoB M CHCTEM OpraHOB
OpPraHu3MOB (pacTeHus, IKUBOTHBIE,
YeJI0BEK) C KpaTKOM XapaKTepUCTUKOU

ux QyHKIIUN

OK 02

DopMbI Pa3MHOXEHHUS

OpraHnu3MOB

@pOHTAIBHBIN OIPOC
3amonHeHHe TaONMIBl C  KpaTKou
XapaKTepUCTUKON U MpuMepaMu (Hopm

Pa3MHOKCHHWA OpTraHN3MOB

OK 02
OK 04
I1K...

OHTOreHe3 pacTeHUid, KUBOTHBIX

1 Y€JIOBCKA

Pa3paboTka  Je€HTBI ~ BpeMEHHM  C
XapaKTEePUCTHKOW 93TaloB OHTOTEHE3a

OTHEIBHOM TPYNIIOW KUBOTHBIX U
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YeJIoBeKa M0 MUKPOTPYIIITaM
Tect/ompoc

CocraBiicHHE  JKM3HCHHBIX  I[UKJIOB
pacTeHHMii MO oTne’naM (MOXOBHIHBIC,
XBOILEBU/IHBIC,  MAIIOPOTHUKOBHUIHBIC,

TOJIOCEMCHHBIC, HOKpHTOCCMeHHHC)

OK 02 3aKOHOMEpPHOCTH HacjeaoBanus | Pa3paboTka rioccapust
OK 04 @pPOHTAIBHBIN OIIPOC
IK... TecT no Bonpocam JIeKuuu

Pemenne 3amau  Ha onpeaercHUe
BEPOSITHOCTH BO3HUKHOBEHMUS
HACJICICTBEHHBIX  IPU3HAKOB  IIPH
MOHO-, [JU-, TOJUTHOPUJIHOM W
aHAJM3UPYIOLIEM CKpEIIMBaHUH,

COCTaBJICHHUEC TI'CHOTHIIMYCCKHUX CXCM

CKpEIINBaHUSA
OK 01 CrermieHHoe Hacinenosauue| Tect
OK 02 MIPHU3HAKOB Pazpabotka rioccapust

Pemenne 3amad Ha OIIPCACIICHUC
BCPOATHOCTHU BO3HHUKHOBCHUA
HaCJICACTBCHHBIX IIPU3HAKOB npu
CICIIJICHHOM HacCJI€J0BaHUU,

COCTaBJICHUC TCHOTUIIMYCCKUX CXEM

CKpEIIHUBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH |TecT.
OK 02 Pemenne 3amau Ha ompeneneHue TUna
OK 04 MyTaluu pu nepenaye
IK... HACJIEICTBEHHBIX IIPU3HAKOB,

COCTaBJICHUC T'CHOTUIIMYCCKHUX  CXCM

CKpEIMBaHUS

Paznen 3. Teopusi 3Bosironuu | KonTtponeHas pabota “Teoperndeckue

ACIIEKTHI DBOIIOLINH KU3HU Ha 3emMiie”

OK 02 Hcropus HBOJIIOLIMOHHOTO | DpOHTANIBHBIN OIIPOC
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OK 04 yaeHus. MUKpPOIBOIIOLMS Pa3zpaboTtka rioccapust TEepMHUHOB

IK... Pa3paboTka J€HTBI BpEMEHHU pa3BUTH
9BOJIIOLIMOHHOT'O YYEHHUS

OK 02 Maxkpo3Bomtonus. OuenuBaemas JUCKYCCHUSL:

OK 04 Bo3HUKHOBEHME UM pPa3BUTHE|UCIIOIb30BAHUE apryMEHTOB,

IK... JKW3HU Ha 3emJie OMOJIOTHYECKOW  TEPMHHOJIOTHUH |
CHUMBOJIMKH Ui JI0Ka3aTenbCTBa
poJcTBa OpraHHU3MOB pa3HBIX
CUCTEMATUYECKUX TPYII
Pazpabotka JICHTBI BpEMEHU
BO3HUKHOBEHHUS U PA3BUTHUS KU3HU Ha
3emie

OK 02 [Ipoucxoxaenue uenoBeka —|PpoOHTaAIBHBIN OIIPOC

OK 04 aHTPOIIOTEHE3 Pa3paborka JICHTBI BpPEMEHU

IK... IPOMCXOXKIECHUS YeJIOBeKa

Paznen 4. dxonorus

OK 01 Okonorndyeckue  ¢aktopsl  u|Tect mo 3KoIOrHMYECKHM (aKTopam u

OK 02 Cpenbl )KU3HU cpelaM KU3HU OPraHUu3MOB

OK 07

OK 01 [onyAnus, cooOmiectBa, |CocTaBieHue CXeM KpyroBopoTta

OK 02 9KOCHCTEMBI BEILIECTB, UCIIOJIb3YS MaTepuaibl

OK 07 JIEKIIUU

I1K... Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJlaHUi 10  IEPEHOCY
BEIIECTBA U HHEPrUU B JKOCHUCTEMAX C
coCTaBlieHHE TpopHUUeCcKHX Lenei u
nupamMul GMOMacchl U IHEPTUH

OK 01 buocdepa - rinobanpHas |OneHrBaemMas TUCKYCCHs

OK 02 JKOJIOTUYECKast CUCTEMA Tect

OK 07

[K...

OK 01 Binsiaue aHTpOIOreHHbIX | TecT
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OK 02 (haxkTopoB Ha Orochepy [IpakTrueckas paborta “OTXx0/1BI

OK 04 IIPOU3BOJICTBA”

OK 07

[K...

OK 02 Binsaue counanbHo-|O1ieHBaeMast TUCKYCCHS

OK 04 aKojJornueckux  (paktopoB  Ha|BreimonmHeHue nabopaTopHO pabOTHI Ha

OK 07 3710pPOBbE YEIIOBEKA BBIOOD:

IK... "VMcTBeHHas paboTocnocoOHOCTR",
"Brnusinue abuoTtmueckux (pakTopoB Ha
yelnoBeka  (HM3KHE€ UM BBICOKHE
TeMmneparypsl)”

Pa3nen 5. buoJiorus B )ku3HM  |3amura Keuca: NpE/ICTABIICHNE
pe3yJIbTaToB peleHus KEMCOB
(BBICTYILIEHUE C NTPE3EHTALUEH)

OK 01 buorexnonoruu B KU3HM |BplmonHenne  kedica  Ha  aHanu3

OK 02 Ka)KI0ro uHGOpPMaIlUU O HAYYHBIX JTOCTHXKEHUSX

OK 04. B 00JIACTM TEHETHYCCKHX TEXHOJOTHH,

IK... KJIETOYHOM  MHXEHEPHM,  IUIIEBBIX
OMOTEXHOIOT UM (mo rpynmnam),
IIPEJCTaBICHUE PE3YJIbTAaTOB PEIICHHUS
KEWCOB

OK 01 [IpomblinnieHHas 6uoTexHoorus |BeimonaHenne — keiica  Ha  aHanu3

OK 02 nHpopmanuu 0 pa3BUTUHN

OK 04 MIPOMBIIIJIEHHOW OMOTEXHONOTHH (110

I1K... rpymnmnam), MpeJCTaBlIeHUe pPe3ysbTaTOB
pELIEHUs KEWCOB

OK 01 ConunanbHO-3TUYECKHE acleKThl|BeimonHenne — kefica  Ha — aHaIW3

OK 02 OMOTEXHOJIOT U nHpopManud 00 ASTHYECKHUX acHeKTax

OK 04 pa3BUTHUSA OMOTEXHOJIOT U (o

I1K... rpynnam), MpeacTaBiIE€HUE PeE3yJIbTaTOB
pELIEHHS KEMCOB

OK 01 buorexHonornn u TexHuueckue|BeimosHeHWEe ~— Keiica  HAa  aHaW3
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OK 02
OK 04
[K...

CHUCTEMBI

nHpopmaruu 0 pa3BUTHS
OMOTEXHOJIOT U C IPUMEHEHHEM
TEXHUUYECKUX CHUCTEeM (10 TpyImam),
MIPEJCTABICHUE PE3yJIbTaTOB pPELICHUs

KENCoB
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