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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCIHUITINHBI
«BHUOJIOI Us1»

1.1. O6s1acTh NPUMEHEHHUS] IPOTPAMMbI

[Iporpamma y4eOHOW JUCIMIUIMHBI ~ SBISETCS YacThlO  MPOTPAMMBI
MOATOTOBKHU CIIEIUAIUCTOB cpenHero 3BeHa B cooTBercTBUU ¢ PI'OC CIIO mo
crienranbHOCTH 35.02.08 DIEKTPOTEXHUYECKHE CUCTEMBI B arpONpPOMBIILICHHOM
komruiekce (AIIK).

1.2. MecTO TUCUMILIMHBI B CTPYKTYpe IPOrpaMMbl MOATOTOBKHU CHEIAAINCTOB
CpEIIHETO 3B€Ha

VYuebnas nucuumuinHa «buonorus» sBiseTcss MPOoPUILHON AUCHUTLIMHON
00111€00pa30BaTENbHOTO [IUKJIa OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMBI.

1.3. leau u 3aa4d JUCUMILIMHBI — TPeOOBaHHMS K pe3yJbTaTaM OCBOCHMS
AUCIHHUIJIMHBI:

1.3.1. llesn 1 3aga4M JTUCHUATIIMHBI

Hean: ¢opmupoBaHue y CTYACHTOB MPEACTaBICHUS O  CTPYKTYpHO-
(GyHKIMOHAJIBLHOM OpraHu3aliy S>KUBBIX CHUCTEM pPAa3HOTO paHra Kak OCHOBBI
OPUHATUS PEIICHUA B OTHOIICHUH OOBEKTOB JKUBOW TMPUPOABI U B
MPOU3BO/ICTBEHHBIX CUTYyaIIUSX.

3agauu: 1) chopmupoBaTh HOHUMaHUE CTPOEHUS, MHOTOOOpa3ust 1 0COOEHHOCTEN
JKUBBIX CHUCTEM pa3HOTO YPOBHS OpraHu3alluy, 3aKOHOMEPHOCTEH NPOTEKaAHUS
OMOJIOTMUECKUX TPOIECCOB U SBJICHUM B OKpYXaloulel cpene, LEIOCTHON
HAay4YHOM KapTUHBI MHpA, B3aUMOCBS3M M B3aMMO3aBHCUMOCTU €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHUS OMNPEACNATh KUBbIE OOBEKTHI B MPUPOJEC; MPOBOIUTH
HAOJIOICHUS 32 SKOCUCTEMAMM JJIsl BBISBIICHUSI €CTECTBEHHBIX U aHTPOMOIE€HHBIX
U3MEHEHUI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) cdopmupoBaTh HABBIKM TIPOBEACHUS MPOCTEHITUX OHOJOTHYECKUX
AKCIEPUMEHTAJIBHBIX HCCJICIOBAaHUM C COOJIOJIEHUEM TMpaBWJI OE30MacHOTrO
oOpanieHust ¢ 00beKTaMHu U 000PYI0BaHUEM;

4) pa3BUTh YMEHHUS HCMOJb30BaTh HHGPOPMAIUIO OHOJOTHYECKOTO
XapakTepa 13 pa3IndHbIX HCTOYHUKOB;

5) cdopmupoBaTh yYMEHHS MPOTHO3UPOBATH  MOCJEJICTBUS  CBOECHU
JESTEIIbHOCTH TI0 OTHOLUEHHUIO K OKpY)Karollel cpeie, COOCTBEHHOMY 3/I0POBBIO;
000CHOBBIBAThH U COOJIIOATH MEPHI MPOPUITAKTUKH 3a00JIEBaHUIA.

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHUKEHUN OHOJIOrHYECKOM
HAyKH M TEXHOJIOTUHA B MPAKTHYECKON JEATEIbHOCTH YENIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUMA.



1.3.2. Ilnanupyemble pe3yabTaThbl OCBOCHHUS 00111€00pa3oBaTeIbHOM AUCHUILIUHBI B cooTBeTcTBUH ¢ PT'OC CI1O
U Ha ocHoBe ®PI'OC COO

Koa v HaumeHoBaHue
dopmupyembIx
KOMIIeTeHI M

[Inanupyemble pe3y/bTaTbhl 0CBOCHHUS THCIUNIHHBI

Oo0mue

JAucuunianHapHbie

OK 01. Beioupars crioco0bl
peleHHs 3a1a4
npogeccuoHAIbHOM
AeATeTbHOCTH
NPHUMEHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM

MP 05.B yactu TpyZ0BOrO BOCIIMTAHHUS:
— FOTOBHOCTB K TPYZY, OCO3HAHHE LICHHOCTH MacTepCTBa,

TPYIOTIO0HE;

- TOTOBHOCTh K aKTUBHOM JIeSITeILHOCTH
TEXHOJIOTUYECKOM M  COLMAJbHOW  HAIpPaBJICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, MJIAHUPOBATH u

CaMOCTOSATCIIbHO BBITIOJIHATDL TaKYIO ACATCIIBHOCTD,

— HWHTEpeC K pa3IMuHbIM cdepaM MpodecCHOHATHHOU
JACATCIIbHOCTH,

OBnanenue YHUBEPCATbHBIMU
IIO3HAaBAaTCJIIbHBIMHU I[GI\/'ICTBI/IHMI/II

MP 01. ba3oBrle moruueckue IeUCTBU:
— CaMOCTOSITENNFHO (POPMYNIMPOBATh M AKTYaJIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

— yCTaHaBHHBaTB CymeCTBeHHBIﬁ HpI/I3HaK N
OCHOBAaHMS JJIS  CpPaBHEHHUsA, KiIacCHPpHUKAIUU |
00001IeHHS;

— OTIPENeNATh LENH eSTeTbHOCTH, 3a/1aBaTh IMapaMeTphl
U KpUTCPUU UX NOCTHUIKCHUS,

— BBIABIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B
pPacCMaTpUBACMBIX SIBJICHUAX

— BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATH
COOTBCTCTBUC PC3YJILTATOB MLCJIAM, OLCHHUBATH PUCKU
MIOCJICICTBHH JESITETHHOCTH,

— pa3BHUBaTb KpPEAaTHMBHOE MBIIIJICHUE IIPU PELICHUU
YKU3HEHHBIX TTPOOJIEM

I1P6.01. CdopmMupoBaHHOCTh 3HAHUH O MECTE€ W POJIHU
OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS; (PYyHKIMOHAIHHOM

IPAaMOTHOCTH YEJIOBEKa ISl PpEHICHUS IKU3HEHHBIX
npo0em;

I1P6.02.  CdopMHpPOBaHHOCTH  YMEHHSI  PACKpBIBATh
coziepKaHne OCHOBOIIOJIATAIOIINX OMOOTHYECKUX
TEPMUHOB M TIOHSATHH: >KWU3Hb, KIETKAa, TKaHb, OpraH,
OpPraHM3M, BHJ, TIOMYJISAIUS, D3KOCHCTEMa, OWOIIEHO3,

o6uocdepa; Mmerabonu3M (0OMEH BELIECTB U MPEBpAIICHUE
SHEPTHH ), TOMEOCTa3 (caMoperyJisius), OnocuHTe3 Oernka,

CTPYKTypHast OpraHHu3aIus AKHUBBIX CUCTEM,
JTUCKPETHOCTh, CAMOPETyJIALNs, CaMOBOCIPOU3BEICHHE
(penpoaykiusi),  HACJEICTBEHHOCTb,  H3MEHYHMBOCTb,
SHEPro3aBUCUMOCTb, POCT U Ppa3BUTHE, YPOBHEBas
OpraHu3aIs;

[1P6.03. CdhopMuUpOBaHHOCTH YMEHHsI  PaCKPHIBAThH

CoJIep>KaHuEe OCHOBOTIOJIAralONUX ONOIOTHYECKUX TEOPHId
U THUIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTAIIMOHHOM,
BBOJIIOLIHOHHOP'I, IMPOUCXOKACHUS )KU3HU U UCIIOBCKA,

[1P6.04. CdhopMuUpOBaHHOCTH YMEHHsI  PaCKPHIBAThH
OCHOBOTIOJIAaraomyue  OWOJOTHMYeCKHe  3aKOHBI |
3akoHomepHoctu (I'. Mennpens, T. Moprana, H.U.

Basunosa, 2. I'ekxens, @. Mronnepa, K. bapa), rpanutist
UX MIPUMEHUMOCTH K JKHBBIM CHCTEMaM;

I1P6.05. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX
METOZOB  HAYYHOTO TO3HAHMSA, HCIOJIB3YEMBIX B




MP 03. ba3oBele nccieqoBaTeIbCKUE NEHCTBUA:
— BJAJECTh HaBBIKAMHU Y4YEOHO-HMCCIEAOBATEIIBCKON H

HpOQKTHOI\/'I ACATCIIbHOCTH, HaBbIKaMU paspCuiCHu-d
npo0Jem;

— BBIABJIISAATH MNPpUYNHHO-CJICACTBCHHELIC CBA3U u
aKTyaJH3UpOBaTh 3a/Jady, BBIIBUTATh THIOTE3y €€

pGI_HeHI/IH, HaXOIUTh apI‘yMeHTBI IJIA I0Ka3aTeJIbCTBA
CBOMX YTBEPXKIECHUM, 3a7aBaTh MMapaMeTpbl U KPUTECPUU
pelieHus;

— aHAJIM3UPOBATH TOJIYYCHHBIC B XOJIC PEIICHHS 3a7a4d
pe3yanaTH, KpI/ITI/I‘IeCKI/I OILICHUBATh HUX I[OCTOBepHOCTI:,
MIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

— YMGTI: HepeHOCI/ITb 3HAHUSA B HO3HaBaTeHBHYIO n
MPaKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH,

— YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IIPEIMETHBIX
o0Jiacren;

— BBIIBUI'aTb HOBBLIC HJCH, npezmaraTb OpI/IFI/IHaJIBHBIG
MOJAXOMbI U PEIICHHMS;

— CHOCO6HOCTB X HCIIOJIB30BAaHUA B HOBH&B&TGHBHOﬁ nu
COIMAJIBHOM MPAKTUKE

Ouosiornu: HAOJMIONCHHUS M OIMCAHUS JKUBBIX CHCTEM,
MPOLIECCOB M SIBJICHMI; OpraHu3allid W IPOBEICHUS
OMOJIOTMYECKOTO AKCIEPUMEHTa, BBIABUKCHHS THUIOTE3,
BBISIBJICHHMSI ~ 3aBUCUMOCTH  MEXAYy  HCCIEAyEeMbIMH
BEJTMYMHAMU, OOBSICHEHHS TOJYYCHHBIX pPe3yJIbTaTOB M
(dbopMyHpoBaHHs BBIBOJIOB C MCIOJIb30BAaHUEM HAYUHBIX
MOHATUHI, TEOPUI U 3aKOHOB;

[1P6.06.  ChopMUpPOBAaHHOCTH  YMEHHUS  BBIACIATH
CYIIIECTBCHHBIC NMPU3HAKH BUPYCOB, KIETOK MPOKAPUOT H
SYKapuoT;  OJHOKJIETOYHBIX U  MHOTOKJIETOYHBIX
OpPraHW3MOB, BHJIOB, OHOTCOLIEHO30B M DKOCHCTEM;
0COO0EHHOCTH MPOIIECCOB oOmeHa BEIIECTB u
MpeBpalleHus] JHEPrud B KIETKe, (OTOCUHTE3a,
MJIaCTUYECKOTO u SHEPreTHYECKOTO oOMeHa,
XEeMOCHHTE3a, MHTO03a, Meio3a,  OIIOOTBOPECHUS,
pa3BUTHA U PA3MHOXKEHHS, WHIUBUAYATbHOTO DPA3BUTHUS
opranu3ma (OHTOreHe3a), OOphrObI 3a CyIIeCTBOBAaHUE,
€CTECTBEHHOTO otbopa, BH1000pa3oBaHMs,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpene oOuTaHus,
BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPONOTE€HHBIX
U3MEHEHHuHI B  JKOCHCTeMax CBO€HM  MECTHOCTH,
KpyroBOpOTa BELIECTB M IMPEBpALEHHUE SHEPruu B
ouocdepe;

I1P6.08. CdopMupoBaHHOCTH YMEHUS pemaTh
OMOJIOTMYECKHE 3aJadud, COCTaBISATh TEHOTUIHYECKHE
CXEMBbI CKpEIIMBAHMS JI Pa3HBIX TUIOB HACIEIOBAaHUS
MPU3HAKOB Yy OPraHM3MOB, COCTaBIISITH CXEMbI IEpeHoca
BEIIECTB M DHEPrUM B HKOCHCTEMax (LeTHd MUTaHWUS,
TTUAIIEBHIE CETH)

OK 02. Ucnoan30BaTh
COBpEeMEHHbIE CpeICTBa
MOMCKA, aHAJIN3A U
HHTEPNpPeTANNH

JIP 04. B o6macTv IEHHOCTH HAyYHOTO ITO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKM W OOIIECTBEHHOH MpPaKTHKH, OCHOBAaHHOTO Ha

[1P6.09.ChopmMupoBaHHOCTH YMEHUH KPUTHYECKH
OILICHUBATh MH(POPMAIUIO OMOJOTHYECKOTO COACPKAHWS,
BKITIOYAOIIYIO TICEBIOHAYYHBbIC 3HAHUS W3 PA3IUYHBIX
HMCTOYHUKOB (Cpe/icTBa MaccoBOM MHGOpMaIMU, HAYYHO-




uHopManuu u
HH(pOpMAIMOHHBIE
TeXHOJOTUH I
BbIIIOJIHCHUS 32124
npogeccuoHAIBLHOMU
AeSITeIbHOCTH

JUAJIOTE KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B OJIMKYJIbTYPHOM MHUPE;

— COBEpIICHCTBOBAHUE S3BIKOBOM M  UYHMTATEIbCKOU
KyJbTYpbl KakK CpEICTBAa B3aUMOJCUCTBUS  MEKIY
JIObMU U IIO3HAHUS MUPA;

— OCO3HaHHWE LEHHOCTM HAyYHOW JAESATEIbHOCTH,

TOTOBHOCTH OCYLLECTBIIATh IIPOCKTHYIO 51
UCCIEN0BATENbCKYIO NEATENbHOCTh UHAUBUAYAIBHO U B
rpyIIe;

MP 05. OsnageHue YHHBEPCAIBHBIMH  yYE€OHBIMHU
MO3HABATEIILHBIMU JICHCTBUSMU:

B) pabota ¢ nHbopMaIuei:

— BJAQNETh HaBBIKAMU TMONy4YeHUs UHOpManuu U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIISATh MOUCK, aHAIHW3, CHUCTEeMATHU3AlHI0 U
MHTEPIIpETAlNI0 HHPOPMAIIUN PA3IUYHBIX BUIOB U GOpM
MPEICTaBICHHUS,

— CcOo3/aBaTh TEKCTHl B PA3IUYHBIX (opMaTax ¢ yuyeToMm
Ha3HAa4YeHWs WHPOpMAIMU U I1EJIEBOHM  ayJAUTOPHH,
BBHIOMpAsl ONTHUMaIbHYIO (OpMy TIpPEICTaBICHHUS U
BU3YaIN3aIiy;

— OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMaIlUU, €€ COOTBETCTBUE MPABOBBIM M MOPAIBHO-
3TUYECKUM HOpMaM;

—  WCTONB30BaTh  CpeACTBAa HMH(DOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTUI B pelieHnn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX
3aad ¢ coONrofeHHeM TpeOOBaHWI  IPTOHOMHUKH,
TEXHUKH OE€301aCHOCTH, TUTHEHBI, PeCypcocOepexeHusl,
MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30MacHOCTH;

— BIaNeTh HaBBIKAMHM pACMO3HABaHUS ¥  3AIUTHI
nHpopmanuu, MH(OPMAITMOHHOMN 0€30MacHOCTH

MOTYJIIPHBIE MaTepHajbl); HHTEPIPETHPOBATH STHUECKUE
acTeKThl COBPEMEHHBIX HCCIICJOBAaHWA B OHOJIOTHH,
MeIUIHE, OMOTEXHOIOTUH; PACCMaTPUBATh TII00ATHHBIE
IKOJIOTHYECKUE poOIeMBI COBPEMEHHOCTH,
dbopMUpOBAaTh 1O OTHOIICHHIO K HHM COOCTBEHHYIO
MIO3HIINIO;

chOpPMUPOBAHHOCTh YMEHUW CO3[[aBaTh COOCTBEHHBIC
MUCHbMECHHBIE ¥  YCTHBIE COOOINEHUS Ha  OCHOBE
OMOJIOTUYECKOI uHpOpMaLun u3 HECKOJIBKUX
WUCTOYHHUKOB, TPaMOTHO WCIIOJIb30BaTh IOHATHHHBIN
anmapar OMOJIOTUn




JIMYHOCTH

OK 04. O¢pdexTuBHO
B3aMMO/IEHCTBOBATH U
padoTaTh B KOJUIEKTHBE U
KOMaHj1e

JIP 05. ['oToBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTPE/ICICHUIO;

MP 03. OBiagenue HaBBIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHOM W COUHMAIBHOMN
JeATEIbHOCTH;

MP 02. OBnanenue YHUBEpCaIbHBIMU

KOMMYHUKATUBHBIMU JCHCTBUSMH:

0) cCOBMECTHas JICSITCIIbHOCTD:

— MOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOM
Y MHIUBHUIYAILHON paboThI,

— TIpUHUMATh II€Id  COBMECTHOH  JESATEIBHOCTH,
OpPTaHW30BBIBATh M KOOPJWHHUPOBATH JEHCTBUS IO €€
JIOCTHUKEHHIO: COCTABIISITh TUIaH JIEUCTBUM, paclpeaeisiTh
polli C yYeTOM MHEHHHA yYaCTHUKOB OOCYXKIATh
pe3yabTaThl COBMECTHOM pabOTHI;

— KOOPJHWHUPOBATH U BBIMOJHATE PadOTy B YCIIOBUSX
peaqpbHOTO, BHPTYaIbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJCUCTBUS;

— OCYNIECTBIISITh IO3UTHBHOE CTPATETUYECKOE ITOBEICHHE
B a3 IMYHBIX CUTYyallWsX, HPOSBISATh TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM

JIP 07. OBnaneHHE YHMBEPCAIbHBIMU PErYISATUBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0s U APYTHX JIIOJIEH:

— MPUHAMATh MOTHBBI M apTyMEHTHI JAPYTHUX JIIOJICH MpH
aHaAJIU3€e PE3YIbTATOB JACATEIHLHOCTH;

— TpU3HaBaTh CBOE IMPaBO W NPABO JPYTUX JIIOJEH Ha
OIIMOKH;

— pa3BHBaTh CHOCOOHOCTh TOHMMATh MHUP C TO3UIIHH
JPYTOro 4eloBeKa

[1P6.05.TITpuobpeTreHre ombITa TPUMEHEHUS OCHOBHBIX
METOZOB  HAy4YHOTO [O3HAHMA, HCIOJIB3YeMbIX B
OMOJIOTMM: HAONIOACHUS W OIMCAHUS JKUBBIX CHCTEM,
NPOIIECCOB M SABJICHWN; OpraHU3allMl W MPOBEICHUS
OMOJIOTMYECKOr0 HKCHEPUMEHTA, BBIABUKEHHS THUIIOTE3,
BBISIBIICHUSI  3aBHCHUMOCTHM  MEXAY  HCCIEIYEeMBbIMU
BEJIMYMHAMHU, OOBSICHEHUS MOJYUYEHHBIX Ppe3yJIbTaToB M
(dbopMyIIHpoBaHHs BBIBOJIOB C MCIOJIb30BAaHUEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB

OK 07. CopelicTBOBaThH
COXPaHEHHIO OKPY:KaIoLeil

JIP 14. B o0nacTtyt 3K0JI0rM4eCKOr0 BOCITUTAHUS:
—  copMHpPOBAaHHOCTH  JKOJOTHYECKOW  KYyIbTYpHI,

I1P6.07.CchopmMupoBaHHOCTH YMEHHUS MPUMECHSTh




cpeasl,
pecypcocOepekeHuIo,
NPUMEHSATH 3HAHUsA 00
U3MEHEHHMH KJIHMAaTa,
NPUHIUIBI 0epeKIuBOro
MPOU3BOACTBA, I(P(PEKTUBHO
AEeHCTBOBATHL B
Ype3BbIYaHHBIX CUTYALHAX

IIOHMAHUC BJIIUAHUA COIIMAJIBHO-OKOHOMHUYCCKUX
MPOIECCOB HA COCTOSIHUE NPUPOJHOW M COIMAIBHOU

cpenpl, OCO3HaHUE rI100aTbHOTO xapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

— IUIAHUPOBAHUE M  OCYIIECTBICHHE [JICUCTBUH B
OKpYXalollleil cpee Ha OCHOBE 3HAHUA  IeleH

yCTOfI‘-IHBOFO Pa3BUTHA YCTIOBCUCCTBA,

AKTUBHOE HEMPUITHE JECUCTBHI, MNPUHOCIIINX Bpe.
OKpYXaroIleH Cpeac;

— yMEHHE MIPOrHO3UPOBATh
9KOJOTHUYCCKHUEC IIOCIIECACTBUA
JIEUCTBUI, IPEIOTBPALLATH HX;

— paclIUpeHHEe ONbITa JEATEIBHOCTH 3KOJIOIMYECKOU
HAIPaBIEHHOCTH;

— OBJAaACHHUC HaBbIKAMU y‘IGGHO-I/ICCHeHOBaTGHBCKOﬁ,
MPOEKTHOM M COLIMATIbHON AEATEIbHOCTH

HEOJIaronpusITHHIC
IpEAIPUHUMAEMBIX

MOJIyYCHHbIC 3HAaHUSA M5 OOBSICHEHUS OUOJOTHYECKUX
MPOLIECCOB M SIBJICHWUM, IS TPUHATHS TPAKTHUUYECKUX
pelIeHn B TIOBCETHEBHOM JKU3HU C IENBI0 00ECTICUCHUS
0€30MacCHOCTH CBOETO 3/J0POBBS U 3J0POBbs OKPY>KAIOLIUX
TMOJEH, COONIOICHUsT 30pOBOTO o0Opa3a KU3HU, HOPM
rPpaMOTHOTO TIOBEACHUS B OKPYXaIOIIEH MPUPOIHOMN
cpene; TMOHUMaHHE HEOOXOAMMOCTH  HCIIOJIb30BAHHUS
JTOCTH)KCHH COBPEMEHHOW OMOJIOTUM M OMOTEXHOJIOTHI
JUTSL PallMOHATIBHOTO TTPUPOAOIIOIB30BAHMS

IIK 1.2. O6ecnicunBaTh
paboTy aBTOMaTHU3WPOBAHHBIX
¥ poOOTHU3UPOBAHHBIX CUCTEM
Ha CEeJIbCKOXO035CTBEHHOM
oOBeKTe.
3JIEKTPOOOOPYOBAHUS.

MK 3.2. OcymiecTBisTh
HAJ30p U KOHTPOJIb 32
COCTOSIHHEM U DKCIUTyaTaluen
3JIEKTPOOOOPYIOBAHUS,
ABTOMATU3UPOBAHHBIX U
pOOOTHU3UPOBAHHBIX CUCTEM
Ha CEJIbCKOXO031CTBEHHOM
IpEeINPUITHH

MP 03. Brnagenune HaBBIKAMU [MO3HABATEIHHON, YUEOHO-
HCCIIEIOBATEIIbCKOM M TMPOEKTHOM  JIeSITEIbHOCTH,
HABBIKAMU  pa3pelIeHuss TpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelIieHus: MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3InYHbIX
METOOB ITO3HAHHA.

I1P6.11.YMenue pemars yueOHbIe 3a1a4u
OMOJIOTMYECKOTO COACP)KaHHSA, B TOM YHCJIE BBISBIATH
MPUYMHHO-CJICICTBEHHbIE CBSA3H, IPOBOJUTH PaCUeTHl,
Je7aTh BHIBO/IBI HA OCHOBAHHUH TIOJyYCHHBIX PE3YIIbTaTOB,;

IIK 3.3. [TnanupoBars
paboTHI IO TEXHUYECKOMY
00CTY)KUBaHUIO, THATHOCTUKE

MP 02. VYmeHue TOpOAYKTUBHO  OOIIATBCA |
B3alMOJICHCTBOBATE B nporecce COBMECTHOU
JIeATEIbHOCTH, YUUTHIBATh MO3ULIMHU JIPYTUX YYACTHUKOB

[1P6.15.YMeHne  1ulaHUpoBaTh  IMOJ  PYKOBOJCTBOM
HAaCTaBHUKAa M TPOBOJUTH Yy4eOHOE HCCIIEOBAaHUE WIIU
MPOEKTHYI0 paboTy B o00nacTu OWOJIOTHH; C YYETOM




U PEMOHTY
3JIEKTPOOOOPYIOBAHUS,
ABTOMATU3UPOBAHHBIX U
pOOOTHU3UPOBAHHBIX CUCTEM
Ha CEJIbCKOXO031CTBEHHOM
IpEINPUITHH

NeSITebHOCTH, 3PPEKTUBHO pa3pemaTb KOH(IUKTHI

HaMEUEHHOH 1enu (OopMyIUpoBaTh NpoOiIeMy, THIIOTE3Y,
CTaBUTH 3aJ[ayM, BBIOMpATh aJIeKBaTHBIE METOIBI IS UX
pemieHus,  (GOpMyIHMpPOBaTH  BBIBOABI;  MyOIMYHO
IPEACTAaBIATH MOJTYYCHHBIC PE3YIIbTaThI
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCIUTIJIAHBI

2.1. O0beM y4eOHOM IMCUMIIMHBI M BUABI Y4e0HOil padoThI

Bux yueOHoit padoThI

O0BeM B yacax

O0bem o0pa3oBaTeJIbHON MPOrPAMMBI IUCHUILIMHBI 118
B T.4.

OcHoBHoOeE coaep:xaHue 98
BT. 4.:

TEOPETUYECKOE 00yUCHHE 32
IIPAKTUYECKNE 3aHATHS 26
Ja00paTOpPHBIC 3aHITHS 40
KOHTPOJIbHBIE Pa0OTHI

WHIMBUTy JIbHBINA TTPOEKT

IpogeccnoHAILHO-OPUEHTHPOBAHHOE CO/IePKaHKe 8
(comep:kaHMe MPUKJIATHOTO MOTYJISA)

TEOpeTUIeCKoe 00ydeHne 2
MPAKTUYECKUE 3aHATHUS 6
71abopaToOpHBIE 3aHATUS

KOHTPOJIbHBIE pa0OTHI

CamocrosiTesibHast paboTa

[IpomexxyTouHasi arrecTanus (IK3aMeH) 12




2.2. TemaTu4yecKHii IVIAH U COAEPKAHNE Y4eOHOM TucHUILTUHBI «Bruosorusn

Conep:xanue y4eOHOro MaTepuasia (0CHOBHOE U MPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), Popmupye
HaumeHoBaHue Oo0bem MbIe
JadopaTopHble U MPaKTHYecKHe padoThl, CAMOCTOATEIbHAS Pa0d0Ta 00y4aroIUXCs,
pa3iesioB U TeM B IRBRYATbHBIH TPOCKT 4acoB | KOMIIETeH
1010
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYPHO-()YHKIIHOHAJILHAS eIMHHIIA }KMBOT'0 24
Tema 1.1. OCHOBHOE cO/Iep:KaHue 6
buogorus kak TeopeTnueckoe o0yueHue: 2
Hayka. O6mas Bbuonorus kak Hayka. CBs3b OMOJIOTUHU C APYTUMU HayKaMu: OMoxumus, Ouodusuka, OMoHUKaA,
XapaKTepUCTHKA \regoreorpadust u Ap. Poms m Mecto Ownomoruu B (POPMHUPOBAHHUH COBPEMEHHOW HAyUHOM
KH3IHH. KapTUHBI MUDA.
buoaoruieckn PasnooOpasue Owuocucrem. OpraHuzanus OHOJOTHYECKHUX CHCTEM. YPOBHH OpraHH3aliy
BaXHBIC 6uocucrem. O01Ias XapaKTePUCTUKA KU3HU, CBOMCTBA KHUBBIX CUCTEM.
XHMHYCCKHE XUMUYECKUH cOCTaB KieTKH. HeopraHwdyeckue BelIecTBa KJICTKH, WX OHOJIOTHYECKAs POJIb.
COCAMHEHUSA Opranuyveckrie BEIECTBA KISTKU
IIpakTuyeckue 3aHATHS: 2 OK 2
Ponp OenkoB, yriieBOAOB MU JKUPOB B OpraHu3Me 4YelloBeKa. BUTaMHHBI M OHONOrMYECKU
aKTUBHBIC NTOOAaBKH, MX 3HAUEHWE B XKU3HU OpPraHW3Ma 4YelOoBeKa. | MIOo- MU aBUTaMHUHO3bI HX
nocnencTsus. llpeacraBieHne yCTHBIX COOOIICHMM € Mpe3eHTalel, MOATOTOBICHHBIX IO
MEPEYHIO HCTOYHUKOB PEKOMEHIOBAaHHBIX MPEnojaBaTeieM
JlabopaTopHble 3aHATHSA: 2
Jlabopartopnast pabota «Onpeaenenne ButamuHa C B MPOAYKTaX MUTAHUS.
[ToaroToBka BapuUaHTOB OMBITA, HAOMIOJEHUE 32 KAYECTBCHHBIMHU PEAKIMSIMH, 3allOJTHCHUE
paboueii TaOIHIIBI, MHTEPTIPETALHs HAOII01aeMbIX SIBJICHUH, (DOPMYTUPOBAHKUE BHIBOIOB
Tema 1.2. OCHOBHOE cO/Iep:KaHue 6
CTpyKTYpHO- TeopeTnueckoe odyueHue: 2
¢ynkunonanbuass | Kierounas teopuss (T. IlIsamn, M. Ilneiinen, P. BupxoB). OCHOBHbBIE TOJOXKEHUS OK'1
OpraHu3aunus COBPEMEHHOM KJIETOYHOM Teopuu. THUMBl KIETOK: 3yKapUOTHUYECKas M NPOKAPHOTHYECKasl. OK 2
KJIeTOK. CpaBHHUTENIbHAS XapaKTEPUCTHUKA KIETOK JYKApUOT (PacTUTENHHOM, XUBOTHOM, TPHOHOM). OK 4
Hekaerounnie CrpoeHne npoKapuoTHIECKO KiIeTKU. BUpychl — HekeTouHbIe (POPMBI )KU3HH B OOJIUTaTHBIC

¢opmbI KU3HH

apasuThl
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JlabopaTopHble 3aHATHS: 2

JlaGopatopnast pabota «CTpoeHHE KIETKH (pacTeHHUs, >XUBOTHBIC, TPUOBI) M KICTOYHBIC

BKITFOUCHUS (KpaxMall, KaApOTUHOMIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)».

[IpuoOpereHue ombiTa NPUMEHEHUS TEXHUKHM MHUKPOCKOIMPOBAHUS TPU  BHIIOJHEHUH

1a00paTOPHBIX PadOT.

[TonroroBKka MUKpOIpENapaToB, HAOIIOIEHNE C TOMOLILI0 MUKPOCKOIIA, BHISBIICHUE PA3IUYUIl

MEXIy U3y4aeMbIMH OOBEKTaMH, HHTEPIpETaIis HAOII0JaeMbIX SIBJICHUN, (HOPMYITHPOBAHHE

BBIBOJIOB

IpakTHYecKue 3aHATHSI: 2

Bupycubie wu  OakrtepuanbHble  3a0oseBanms.  OOmmMe  TPUHIUIBI  KUCIIOJIb30BAHMS

JIEKApCTBEHHBIX BEIIECTB.

Oco0eHHOCTH TPUMEHEHUSI aHTHOMOTHUKOB.

[IpencraBneHne yCTHBIX COOOIIEHWH C TMpe3eHTalUeil, MOArOTOBJICHHBIX IO MEpPEYHIO

HMCTOYHHMKOB, PEKOMEHOBAHHBIX MPENOJABATEIEM
Tema 1.3. OcHOBHOE coiepxaHmne 6
CTpyKTYypHO- Teopernyeckoe o0yueHue: 2
(yukuuoHaabHble | CTpoeHHE XPOMOCOM. XPOMOCOMHBIH HAGOp KIIETOK, TOMOJIOTHYHBIE W HETOMOJIOTHYHBIE
(¢akTopsI XPOMOCOMBI, TalUIOWJHBIA W AurIouaHbld Habop. Hykiennoswsie kucnotel. JJHK, PHK.
HaCJIeACTBEHHOCTH. | CTpOoeHHE HYKJIEHMHOBBIX KHCHOT. Hykneorunapl. KommiieMeHTapHbIE a30THCTBIE OCHOBAHHS.
ITpoueccer [IpaBuno Yapradpda. Crpykrypa JHK — nBoiiHas coupanb. MecToHaxoXaeHue u
MaTPUYHOI0 ouonornueckue ¢pynkuuu JJHK. Buaer PHK. ®@yaknun PHK B kierke. OK 1
CHHTE32 Matpuunslii cunre3 JHK — pemnukanms. Ilpunnuner pennukanum JIHK. Mexanusm OK 2

pemukanmu JIHK. Penapanus JIHK. Peakiiuu MmatpuuHoro cuHtesa. ['eHeTHYECKHI KO, €ro

CBOICTBA.

Tpanckpunuus — marpuuabiii cuaTe3 PHK. Tpancnsmus u ee stansl YcioBus OMOCHHTE3a

oenka. Ctpoenne T-PHK u kogupoBanue amuHokucaot. Pois pubocom B OuocuHTe3e Oenka

IIpakTnyeckune 3aHATHS: 4

Pemienue 3aga4 Ha onpezelieHHEe MOCIEA0BATEIbHOCTA HYKJICOTHAOB, AMUHOKHUCIIOT B HOPME U

B CJIy4ae U3MEHEHMs ocieaoBaTeIbHOCTH HykKiIeoTuaoB JIHK
Tema 1.4. OcHoBHOE coep:kaHne 2
OoOmen BemecTB M1 | TeopeTnueckoe ofyueHne: 2
npeBpameHune AccUMWIISILIUS. M TUCCUMWJIALIMSL — JBE CTOPOHBI Mmerabonu3Ma. Turmsl OOMEHa BEIIECTB: OK 2

JHEPIrum B KJICTKE

aBTOTPO(HBIA U TeTEPOTPOQHBIN, adpOOHBIH U aHAIPOOHBIN. DHEPreTUUECKoe 00ECIICUCHHE
KJeTku: npespamieHue AT® B 0OMEHHBIX Ipolieccax.
[lepBUYHBII CHHTE3 OpraHWYECKHUX BemecTB B KjeTke. [lmactuueckuii oOMmeH. DoTocuHTE3
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XemocuHTe3. AHa’poOHBINA SHEpreTndyeckuid oOMeH. AHa’poOHBIE OpraHu3Mbl. bposkenmue,
aBTOTPO(HBINA U TeTepOTPODHBIA TUI MUTAHUSA. AHAIPOOHBIE MUKPOOPTAHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHU. JTambl HepreTnyeckoro oomena. ['nukonus. buonormueckoe OKHCICHHE,
WJIN KJICTOYHOE JIbIXaHUE

Tema 1.5. OcHOBHOE coiepxaHmne 4
Kusnennbiii uMKA | JlabopaTopHbIe 3aHIATHA: 4
KJIeTkH. Murtos. JlaGopatopHas pabota «CpaBHEHHE MUTO3a M MEi03a B KJIETKAaX 3yKapUOT».
Meiios Knerounslii nuki, ero mepuonsl u perynsuuda. Ilepuoast mHTepdasbl, UX OCOOEHHOCTH. OK 2
Jenenne knerku — muto3. Craguum MuTO3a M NpoucxXoxsmme mpoueccel. Kapuokunes u OK4
IUTOKUHE3. buosiornyeckue 3HaYeHWE MUTO3a. Melo3 — pEenyKIMOHHOE JEJIECHUE KIIETKHU.
Cranuu meitoza. Meiio3 — ocHOBa MOJOBOr0 pa3MHOKeHHs. [loBegeHne XxpoMocoM B Meio3e.
Kpoccunrosep. buonorudeckuii cmpicn meino3a. DddexTs meio3a. Melio3 B KU3HEHHOM
LIMKJIE OPTaHU3MOB
Paznen 2. CtpoeHue u (GyHKIIMHA OPraHu3mMa 28
Tema 2.1. OcHOBHOE coiepxaHne 4
Crpoenue TeopeTnueckoe o0yueHue: 2
OpraHusmMa OnHokyeTouHble opraHu3Mbl. KosloHManbHbIE OpraHu3Mbl. MHOTOKJIETOYHBIE OpPTraHU3MBbI. OK 2
B3aumocBs3p yacteli MHOTOKJIETOYHOro opraHuzMa. @yHkuus. OpraHbl U CHUCTEM OpIaHOB. OK 4
['omeocTas opranusMa u ero nojAiepKaHue B MPOLIECCE KU3HEACATEIbHOCTH.
DyHKIHMOHAIbHAS cucTeMa opraHoB. TkaHu pacTeHui. TKaHM KUBOTHBIX
IIpakTnyeckue 3aHATHS: 2
Teopuss  KIOHaNbHO-ceNeKTUBHOro ummyHutera II.  Opmnuxa, W.M. Meunuxosa.
Wudexkuronnsie 3a00aeBaHus U 3MueMus. BaxHele snuaeMuyd B UICTOPUU Y€JI0BEYECTBA.
Bakuunanus kak npoduiakTuka HHQEKITUOHHBIX 32a00JI€BaHHA.
[IpencraBneHre YCTHBIX COOOIIEHWUH C TMpe3eHTAI[Mel, IOATOTOBJICHHBIX IO TIEPEUYHIO
VCTOYHUKOB, PEKOMEHOBAHHBIX ITPENoaBaTesieM
Tema 2.2. OCHOBHOE cO/Iep:KaHue 2
DopMbI TeopeTnueckoe o0yueHue: 2
PasMHOKeHUsI ®dopMbl pa3MHOXKEHHUSI OpraHU3MOB. becronoe u mosioBoe pa3MHOXKeHue. Buawl Oecrionoro OK 2
OpraHusmMoB PAa3MHOXCHUS: IIPOCTOC ACIICHUEC HAIBOC, TIOYKOBAHUC, PA3MHOXKCHHUE CIIOPaMM, BEICTaTUBHOC
pa3MHOXeHue, (parMeHTaIus, KIOHUPOBaHUE.
[TonoBoe pa3MHOXKEHUE
Tema 2.3. OcHOBHOE coiepxkaHmne 2 OK 2
OHTorenes Teopernyeckoe o0yueHue: 2 OK 4
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pacTeHmi, l'amerorenes y >xuBOTHBIX. CrnepmartoreHes u ooreHe3. CTpOEHHE IIOJNOBBIX KIETOK.
KMBOTHBIX H OmogoTBOpeHHE M AMOPUOHATILHOE pa3BUTHE XKUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha
YeJIOBEKA npuMepe JaHieTHuka). Craguu sMOpHoreHesa.
Poct u pa3Butue xuBoTHBIX. [locTomMOproHaNBbHBIN epuoA. [Ipsimoe 1 HenpsiMoe pa3BUTHE.
Pazputue ¢ meramopdo3oM y OECMO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. Craaun
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS Y KUBOTHBIX M yesioBeka. [leprojpl oHTOreHe3a 4deoBeKa.
buonornueckoe crapenue u cMepThb. I 'epoHTONIOTHS.
'ametodut u cnopodut. PazmMHOokeHUE U pa3BUTHE BOAOpocieid. PazMHOXeHHE U pa3BUTHE
CIIOPOBBIX pacTeHHH. Pa3mMHOXKEHME UM pa3BUTHE CeMEHHbIX pacreHui. Poct. Ilepuonbt
OHTOT€HE3a PACTCHUM.
Tema 2.4. OcHoBHOE coep:kaHne 6
OcHoBHBIE Teoperuyeckoe o0yueHue: 2
TMOHATHS l'eneTnka kak Hayka O HAacCJIEACTBEHHOCTH W U3MEHUYMBOCTH OpraHu3MoB. (OCHOBHbIE
TeHEeTHKH. TE€HETUYECKHE MTOHATUS U CUMBOJIBI.
3aKoHOMEpHOCTH 3akoHOMEpHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens. MoHOrHOpHIHOE CKpeluBaHHE.
HacJIe10BaHHS. [TpaBusio NOMUHUPOBaHUS. 3aKOH €AMHOOOpa3usi MEPBOrO MOKOJICHHA. 3aKOH pacleIICHUs
BzaumoneincTue npu3HakoB. lluTonorumyeckre OCHOBBI MOHOTMOPHUIHOTO CKpemuBaHus. JuruOpugHoe
TeHOB CKpelllMBaHMe. 3aKOH He3aBUCUMOro HacienoBaHus. [lomuruOpuaHoe HacieZOBaHHE U €ro
3aKOHOMEPHOCTH. OK 2
I'enotun kak 1enocTHas cucremMa. MHOXKECTBEHHOE [eiicTBME TeHOB. IlneitoTpomus. OK 4
MHoxecTBeHHbIN —anenu3M. BsaumoneilicTBue asuienbHbIX reHoB. KoaomMuHupoBaHue.
B3anmoaeiicTBre HeauienbHbIX reHoB. KoMrieMenTapHoCcTh. Dnuctas. [lonmumepus
JlabopaTopHble 3aHATHS: 4
JlabopaTtopHnas padota «CocTaBieHHe CXeM MOHOTHOPUIHOTO U TUTUOPHUIHOTO CKPEIIMBAHUS.
Pemenne reneTnueckux 3agau».
Pemenne 3amay Ha ompeneneHue BEPOATHOCTH BO3HMKHOBEHUS HACJIEICTBEHHBIX MPHU3HAKOB
Opd MOHO-, Jd-, TOJUTHOPUAHOM U aHAJTU3UPYIOIIEM CKpPEIIMBAHUHU, COCTaBJICHUE
T€HOTUINYECKUX CXEM CKpEIUBaHUs
Tema 2.5. OcHOBHOE coiepxaHne 6
CuemnieHHoe TeopeTnueckoe o0yueHue: 2
HacJiel0BaHHe 3akousl T. Moprana. CuelJIEHHOE HacjleIOBaHWE TE€HOB, HAapYIICHUE CLETUICHUS. OK 1
NPU3HAKOB. XpOMOCOMHas1 TEOpUS HACJIEICTBEHHOCTH. OK 2

I'eneTnka moJsa

XpOMOCOMHBIA MEXAaHU3M ONpEAeNIeHUsT Ioja. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omorameTHbli M rereporaMeTHbId I0J. ['eHeTHuecKkas CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CUEIJIEHHBIX € ITOJIOM
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JlabopaTopHble 3aHATHS:

JlaGopaTopnast pabora «PemeHue TeHeTHMUeCKHX 3adad (Ha B3aWMOJICHCTBHE TE€HOB U
CIICTIJICHHOE C TI0JIOM HACJIEI0BAHUE)».

Pemrenue 3ama4 Ha omnpezeneHHe BEPOSTHOCTH BOSHHUKHOBEHHS HACICICTBCHHBIX MPHU3HAKOB,
CHCTIJICHHLIX C IMOJIOM, COCTABJICHUC I'CHOTHUIIMYICCKHUX CXCM CKPCIIMBAHUA

Tema 2.6.
3akoHOMepHOCTH
H3MEHYHBOCTH.
I'eneruka
yeJIoBeKa.
Ceaexknus
OPraHu3MoB

OCHOBHOE cO/Iep:KaHue

=]

TeopeTnueckoe o0yueHue:

B3aumopeiictBue TeHoTMa W cpenbl npu  dopmupoBaHun (peHotumna. M3mMeHUHBOCTH
npu3zHakoB. KadecTBeHHble U  KOJIMYECTBEHHBbIE TMPU3HAKU. Buabl U3MEHYMBOCTH:
HACJIEICTBEHHAss M HEHACJIEACTBEHHAsA. 3aKOH TOMOJIOTUYECKUX PSIZIOB B HACIEICTBEHHOM
n3menunBoct (H.M. BaBuios).

Monaudukanronnasi, uiu GEeHOTUITHYECKAT U3MEHIYNBOCTb.

Hopwma peakuun npusHaka.

HacnencrBenHasi, vt TCHOTHIIMYECKAs N3MEHUYNBOCTh. KOMOMHATHBHAS N3MECHYHUBOCTb.
MyTanuoHHasi U3MEHYMBOCTh. BUbl MyTaluii: reHHbIe, XpOMOCOMHbBIE, TECHOMHBIE.

Kapunotun uyenoBeka. MeToapl UW3yYeHHS] TEHETHKM  YEJIOBEKA: TE€HEAJIOTHYECKUH,
OJIM3HELIOBBIM, IUTOTEHETHYECKHH, OHOXMMHUYECKUN, TOMYJISIIMOHHO-CTATUCTUYECCKUH.
HacnencrBennbie 3a0osieBaHMs 4eloBeKa. | €HHbIE M XPOMOCOMHBIE OOJIE3HH YeJIOBEKa.
bone3nu ¢ HaciencTBEHHOW MpenpacnoyioKEHHOCThIO. 3HAUEHHE MEAUIIMHCKOW T€HETUKHU B
MPEIOTBPAIEHUH U JICUCHUH TeHETHYECKUX 3a00JICBaHUH YeTTOBEKA.

Cenexkuust Kak Hayka. MeTOIbl CENEKIUMOHHOW paboThl. ['eTepo3nc M €ro NpUYMHBL
HckyccTBeHHBIM OTOOP: MacCOBBIM W MHAMBUIYAJbHBINA. DTanbl KOMOWHAIIMOHHBIN CEIICKITUH.
Coprt, nopoja, mramm

JlaGopaTopHble 3aHATHSA:

JlaboparopHas paboTa «PernieHne reHeTUYECKUX 3a/1a4 Ha HETIOJIHOE IOMUHUPOBAHHUEY.
Pemenue 3a1au Ha ompezesieHUue TUNA MyTalliu MPH Mepeaade HAcIeICTBEHHBIX MPHU3HAKOB,
COCTAaBJICHHUC I'CHOTHUITMYCCKUX CXCM CKPCIIHMBAHUS.

JlaGoparopHass paboTra «AJTOPUTMBI pELIEHUS 3aJad Ha OMNpeleleHHe BO3MOXKHOTO
BO3HUKHOBCHUA HACJICACTBCHHBIX MPU3HAKOB IO CCJICKIHUH, COCTABJICHUC TI'CHOTHUIIMYCCKHUX
CXEM CKpPEIIMBAHUI»

IIpakTnyeckune 3aHATHS:

Pemenue 3amau Ha onpenesieHUE BEPOATHOCTH BO3HUKHOBEHHS HACJIEACTBEHHBIX MPHU3HAKOB,
UCIIOJIb3YSl METOJIbl T€HETUKH YEJIOBEKA, COCTABIECHNE T'€HOTUIIMYECKUX CXEM CKpPEIIMBAHMII.
[IpencraBneHne YCTHBIX COOOIICHW C TpPE3CHTAlMEed O HACIEICTBEHHBIX 3a00JIeBaHUSIX
YeJI0BeKa

OK'1
OK 2
OK 4
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Pasnea 3. Teopusi 3Bo/ounu

12

Tema 3.1. UcTopus
3BOJIIOLIAOHHOIO
YYeHHUSs.
Muxkpo3Bosrouus

OCHOBHOE cO/Iep:KaHue

N

TeopeTnueckoe o0yueHue:

IlepBbie 3BONIOLIMOHHBIE KOHIENUUH. |'pamyanuctuyeckas 3BoyronMOHHas koHuenuus K.b.
Jlamapka. JIBmxymue cuisl 3Bosronun. Kpeaunonnsm u tpanchopmusm. Cucrema K. Jlunnes
U ee 3HaueHue A GOpMUPOBAHMSI UJIEU IBOJIOLUH.

[Ipennoceiiki BO3HUKHOBEHHUsS JapBHHH3MA. OBOJIONHS BUAOB B mpupoae. boprda 3a
cymecTtBoBaHue. EctecTBeHHBIN 0TOOp. JlMBepreHIuMs MNpU3HAKOB W BHI000pa3oOBaHUE.
OcCHOBHBIE TIOJIOKEHUSI CUHTETHYeCKOM Teopuu 3Bomonuu (CTI).

MukposBomorusa. ['eHeTHYecKre OCHOBBI JBONIONMHA. MyTanud W KOMOWHAIUA Kak
JJIEMEHTApHBIA  DBOJIOLMOHHBIN Marepuan. llomynsanus kak 2JeMEHTapHas €IMHMIA
sBomtonmu. JIBmwkymue cuibl ((akTopsl) sBomronMU. BupgooOpa3oBaHuWe Kak pe3yJbTaT
MHUKPO3BOJIIOIIUU

OK 2
OK 4

Tema 3.2.
MaxkpodBoJironusi.
Bo3HukHOBeHHE U
pa3BUTHE KU3HU
Ha 3emJie

OCHOBHOE cO/Iep:KaHue

=)

TeopeTnueckoe o0yueHue:

MakposBomtonus. @opMbl 1 OCHOBHBIE HampasieHus makposBoitonuu (A.H. Cesepros).
[Iytn mocTikeHHs: OHOJOTMYECKOro Tmporpecca: apomopdo3, HAMOATANTAIMs, oO0IIas
nerenepansi. MeToabl U3y4eHHsI MaKPOIBOIOIHMH. 3aKOH 3apOIBIIIEBOT0 cXxoAcTBa (3akoH K.
bapa). buorenernueckmii 3akoH (D. I'ekkenb, ®. Miriomiep). OOmue 3aKOHOMEPHOCTH
(mpaBuIIa) HBOIIOIMH

JlaGopaTopHble 3aHSITHSA:

JlaboparopHas paboTa « AHAJIU3 U OIICHKA PA3JIMYHBIX TUTIOTE3 MPOUCXOKIACHHS KU3HIY.

I'mnoTe3pl W TEOpUM BO3HUKHOBEHMS XKM3HM Ha 3emie. Hayano opraHmyeckoil 3BOJIOIUU.
IlosiBiieHUE MCPBLIX  KIJICTOK. 3BOJHOI_II/I$I MeTa6OJII/13Ma. 3BOJHOI_II/I$I MECPBLIX  KJICTOK.
[Tpokapuotsl u 3ykapuothl. [IponcxoxaeHre MHOTOKJIETOUHBIX OPTaHU3MOB. Bo3HUKHOBEHHE
OCHOBHBIX HAPCTB 3YKAPUOT. OcHOBHEIE YCPTHI SBOJIONHWHU PACTUTCIIBHOI'O U JKUBOTHOI'O MHUpa

IIpakTnyeckue 3aHATHS:

HPGI[CTaB.HGHI/IG YCTHOT'O COO6H_[€HI/I}I " JICHTBI BpCMCHHU IO OCHOBHBIM 3TallaM BO3HUKHOBCHUSA
M pa3BUTHUA XKMUBOTHOI'O U PACTUTCIIBHOTO MHpA, IIOATOTOBJIICHHBIX IIO INCPEYHIO MCTOYHUKOB,
PCKOMCHAOBAHHLIX MTPCTIOAABATCIICM

OK 2
OK 4

Tema 3.3.
Ipoucxoxnenue
YyeJIoBeKa —
aHTpoOMoreHe3

OCHOBHOE cO/Iep:KaHue

N

TeopeTnueckoe o0yueHue:

AHTpOHO.HOI‘I/I}I — HayKa O YCJIOBCKC. CucreMaTnudecKoe IOJI0KCHHE YEIIOBEKa. CXOI[CTBO u
OTJINYHUS YCJIOBCKA C JKUBOTHBIMHU.

OK 2
OK 4
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OCHOBHBIE CTaIMM AHTPONOTE€HE3a. DBOIIOLUS COBPEMEHHOT'O YEJIOBEKA.
UYenoBeyeckne pacbl. BpeMs U MeCcTO BO3HUKHOBEHMS YEIOBEUECKHMX pac. EmuHCTBO
YEJIOBEUECKUX pac

IIpakTnyeckune 3aHATHS: 2
Bpemst u myTu pacceneHust yenoBeka o radere. [IpucrnocobieHHOCTh YenoBeka K pa3HbIM
yCIOBHSM cpenbl. Bnusaue reorpaduyeckoi cpeapl Ha Mopdojoruio U (HU3HOIOTHIO
YeJI0BeKa
Pa3nen 4. Ixoorus 22
Tema 4.1. OcHOBHOE coiepxkaHmne 4
JKoJI0rH4YecKne JlabopaTopHbIe 3aHATHSA: 4
(hakTopsl M cpennl | JlaGoparopHas pabora «IIpucmocobieHre OpraHu3MoB K Pa3sHbIM CpeiaM OOUTaHUs. OK 1
KM3HH Cpensl oOuTaHUs OpraHu3MoOB: BOJHAas, Ha3C€MHO-BO31yIIIHAsI, MIOYBCHHAas, OK 2
BHyTpuopranuzMeHHasi. Du3nko-xuMU4eckre OCOOEHHOCTH cpel OOWUTaHHsS OpraHU3MOB. OK 7
[IpucnocobneHnss OpraHu3MoB K JKHU3HH B pa3HbIX cpenax. [[oHsATHEe IKOIOTHYecKoro GakTopa.
Knaccudukanus sxonormdeckux (akropos. IlpaBmmo muammyma FO. JlubGuxa. 3akoH
tonepanTHOocTH B. Illendopna
Tema 4.2. OCHOBHOE cO/Iep:KaHue 4
Tonyasius, Teopernueckoe odyueHue: 2
coo0uiecTBa, OKOJOTHYeCcKasg XapakTepUCTUKAa BHAA W TONYJSIIUMUA. OKOJOTMYECKass HUlla BHUIA.
3KOCHUCTEMBI DKOJOTUYECKUE XapaKTePUCTHKHU momysiuu. CooOIiecTBa U 3KOCHCTEMbI. BUOIIEHO3 U ero
cTpyktypa. CBsi3u Mexnay opranuzMamu B OuoneHoze. CTpyKTypHbIE KOMIIOHEHTBI OK 1
HKOCUCTEMBI: MPOAYLIEHTHI, KOHCYMEHTHI, peAyLEeHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTUU OK 2
B sKocucteme. Tpopuueckne ypoBHU. AHTPOIOT€HHbIE IKOCUCTEMBI OK7
JlabopaTopHble 3aHATHS: 2
JlaGopaTtopnast pabora «CocTaBiieHHe CXeM Tepeiayu BEIIeCTB U dHEpruu (1ienei muTaHus u
HKOJOTUYECKUX MTUPAMU)».
Tpoduueckue nenu u cetu. OCHOBHBIC MOKa3aTeId SKOCHCTEMBbl. bromacca W MpomyKIus.
DKOJOTHYECKUe MUPAMUJIBI Yncen, OMoMacchl U dHepruu. [IpaBuio mupaMusl SHEPTUU
Tema 4.3. OCHOBHOE cO/Iep:KaHue 2
buocdepa - Teopernyeckoe o0yueHue: 2 OK 1
ryiodanbHas Buocdepa — xuBas obonouka 3emnn. Pazputue mpencrasienuid o 6mocdepe B Tpynax B.U. OK 2
IKOJIOTHYeCKast Bepnanckoro. O6mactu 6mocdepbl u ee KOMIOHEHTHI. JKuBOe BemiecTBO OMochepsl U €ro OK 7
cucTemMa byHKIHN.

3aKOHOMEPHOCTH cymecTBoBaHusl Omocdepbl. OcobeHHOCTH Omocdepbl Kak T100aabHOM
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sKocucTeMbl. JluHamuyeckoe paBHOBecue B Oumochepe. KpyroBoporel BemiectB U
OMOreoXMMHUYECKUE IUKIIBL. [ 100aIbHbIE KOIOTHYECKHE TPOOJIEMBI COBPEMEHHOCTH

Tema 4.4. Baussinue | OcHOBHOe coiepKaHue 4

AHTPONOTreHHbIX TeopeTnueckoe odyueHue: 2

(¢axTopos Ha AHTpOIIOTEHHBIE BO3JCHCTBUS Ha Ouocdepy. 3arps3HEHHs KaK BHJ aHTPOIOTCHHOTO

ouocdepy BO3/ICICTBUSA. AHTpONOreHHbIe BO3/AeHcTBUS Ha aTtMochepy. BozneiicTBus Ha ruapocdepy. OK 1
BozneiictBus Ha nutochepy. AHTPONOTEHHBIE BO3JEHCTBHS Ha OMOTHUYECKHE COOOIIECTBA. OK 2
OTx0/1b1, CBSI3aHHBIC C O(DUCHON JCSITEIHPHOCTHIO OK 4
IIpakTHYecKHe 3aHATHSA: 2 OK 7
*B TOoM 4uHciae mnpodeccHOHATIHLHO-OPUEHTHPOBAHHOE COJEPKAHUE TMPAKTHYECKOro K 1.1
3aHATHS:
Pemienne npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJlaHUM IO COXPAHEHUIO IPHUPOIHBIX
PECYpPCOB CBOErO PErMOHA MPOKUBAHUS

Tema 4.5. Biussinue | OcHOBHOe coiepKaHue 8

COLMAJIBHO- IIpakTHYeckHe 3aHATHA: 8

IKOJIOrM4€CKHUX 3n0poBbe U ero cocrapistoume. MakTopsl, MOJOKUTENBHO U OTPULATEILHO BIHSAIOIIUE HA

(akTopos Ha opranu3M d4ejoBeka. I[IpoOremMa TEXHOTEHHBIX BO3JICUCTBHI Ha 3J0pPOBhE UEIOBEKA

310POBbE Y€JIOBEKA | (3JICKTPOMArHUTHBIE TIOJS, OBITOBass XUMUS, HW30BITOYHBIE [IYMBI, paguanus © T.IL). 2
Apnantaniisi  opraHM3Ma  dYelioBeka K - (Qakrtopam  okpyxkaromied cpenbl.  [IpuHIMIGI OK 2
dbopMupoBaHUs 3I0pOBhecOeperamIiero nopeaeHus. Oundeckas aKTUBHOCTh U 37J0POBBE. OK 4
broxuMuyeckne acreKkThl paluOHAIbHOIO MUTAHMS OK 7
OrnpezesieHre CYTOYHOTO pallioHa MUTaHus 2 K 1.2:
Co3manve WHIWBHAYyaJIbHOW TAMATKH TI0 OpraHU3AlMH PAlMOHAIBHOW  (U3HUYECKOM ) TIK 3.'2.’;
AKTUBHOCTH TIK 3 3.
*B ToM 4uciae mnpogeccMoOHAILHO-OPHEHTHPOBAHHOE CO/IePKAHME MPAKTHYECKOro
3aHATHUS:
YMcTBeHHas pabOTOCIOCOOHOCTb.
OBnaneHue MeTOJAaMHU  ONpENeNIeHUs ToKa3zaTelell yMCTBEHHOHW paboTOCIOCOOHOCTH, )
OOBSICHEHUE TIONIYYCHHBIX pE3YJNbTaTOB U (POPMYIUPOBAHHWE BBIBOJOB (IIMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX IOHSTUM, TEOPUN U 3aKOHOB

IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COJepP:KaHue (CoepKAHHE MPUKJIATHOTO MOYJIs1)

Pa3pgen 5. BuoJsiorus B ;KH3HU 8

Tema 5.1. OcHOBHOE coiepxkaHmne 4 OK1

buorexnosiorun B | TeopeTnueckoe coaep:kanue: 2 OK 2
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JKM3HU KaxK10T0 buorexHonoruss kak Hayka M TIpou3BOACTBO. (OCHOBHBIE HaIlpaBIECHHUsS COBPEMEHHOMN OK 4
OMOTEXHOJIOTHH. MeTtoabl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKa [IK 1.2
OMOTEXHOJOTHYECKHX M TeHETHYECKUX OJKcrepuMeHToB. [IpaBmia mowcka © aHanmm3a
OMO3KOJIOTHYECKOW WH(OpPMAIUA W3 Pa3IMYHBIX MCTOYHUKOB (HAay4dHass M y4eOHO-HaydHAs
JUTEpaTypa, CPeJICTBA MaccoBOM nHGopMalu, cetb HTepHET u apyrue)
IIpakTnyeckue 3aHATHS: 2
*B ToM umciae mnpogeccHOHAIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHUE TPAKTHYECKOro
3aHATHSA
Keiicbet Ha aHanmu3 wHOOpPMAIMM O HAYYHBIX JOCTHKEHHUSX B OO0JIACTH TE€HETHYECKHX
TEXHOJIOTHH, KJIETOYHOM WHXKCHEPUHW, TMHINEBBIX OWOTEXHOJIOTHH. 3ammTa Keica:
IPE/ICTAaBICHUE PE3YJIbTATOB PEUICHUs KeHCOB (BBICTYIIJICHUE C MTPE3CHTAIINECH )
Tema 5.2. OCHOBHOE Coep:KAHHE 4
BHOTeXHOIOTUM B | [IpakTHyecKkue 3aHATHSL: 4 OK 1
HPOMBIMIIEHHOCTH | PaspyTye MPOMBIILIEHHON OMOTEXHOJIOTHI M ¢ NPUMEHEHHE B JKM3HM YENOBEKA, MOMCK M OK 2
aHaM3 MHQOpPMAIMKU U3 Pa3IUYHBIX HCTOUYHUKOB (HayyHas M y4yeOHO-Hay4Has JUTepaTypa, OK 4
CpeacTBa MaccoBoi MHGpOpPMaLIUK, ceTh IHTEpHET U ApyTue). 1K 1.2
Keiicel Ha aHann3 nHQOpPMAITMK O Pa3BUTHUH MTPOMBIITUICHHOW OMOTEXHOJIOTHH (TI0 TPYIIIaMm)
OcHOBHOe cogep:kaHne
Pa3gen 6. BuoskoJsiornueckue HccjaeI0BaHUA 12
Tema 6.1. OcHOBHOE coep:xaHue: 12
OcHOBHBIE METObI
6H03ROJ10FI/I'{SCKI/IX JlaGopaTopHble 3aHATHSI: 12
HCCJIeJOBAHMI.
BHOIOr MY ecKHi Jlaboparopras paboTta «MeTo bl OMOIKOTOTHUECKUX UCCIICOBAHUIT. OK 01
JKCIePHMEHT Hayunplii meTon. Metoapl OMOIKOJOTHYECKMX WCCICIOBAHUM: TOJIEBbIe, J1abopaTOpHEIE, OK 02
DKCIIEPUMEHTANIbHbIE. MOHUTOPUHI OKpYXKAlOWEHd CPEabl: JIOKAIbHBIA, PETMOHAIBHBIA U OK 04
IJ100aTbHBIH. OK 07
Mertoap! moucka, aHajimza 1 00paboTKi HH(OPMAIMH O TPOEKTE B PA3IMYHBIX UCTOYHUKAX
[TocranoBka 1enu, 3a1ay, BBIABMKEHHE THUIIOTE3bl, MPOBEACHHUE OSKCIEPUMEHTa IO 4

OTIPENIEICHUIO0 ONTHMAJbHBIX YCJIOBUH Ui pocTa W (PU3MOIOTMYECKOH aKTUBHOCTHU
JPOXOKEBBIX KIETOK. BhIsIBICHNE 3aKOHOMEpHOCTEH, (hopMyIMpoBaHHE BBIBOJOB M ITPOTHO30B.
JlaGopatopHblie pabOThI HA BBIOOD [0 MUHU TPYIIIAM:

1. Bnusnue temmepaTypbl Ha pocTa M (U3MOIOTHYECKYIO aKTUBHOCTH JPOMOKEBBIX
KJIICTOK

20



2. BnusHue yrieBosoB Ha pocTa U (PU3MOJIOTHUECKYIO aKTUBHOCTD JAPOMOKEBBIX KIETOK
3. CoueraHHOe BIUSHUE TEMIIEpaTypbl M YTJIEBOJOB HAa PocTa U (PU3HOJIOTHUECKYIO
AKTUBHOCTbH JIPOKKEBBIX KIETOK

JlaGopaTtopHnast pabota «bromornueckuii SKCIepUMEHT».

Bri6op y4eOHO-HMCCIeI0BaTENBCKOTO MPOCKTa U3 MPeaoKeHHbIX. DOpMUpOBaHHE KOMaHIbI
MPOEKTa. AJITOPUTM BBITTOJTHEHHSI TPOEKTA.

Kaxnas rpymnmna BIOMpaeT 01MH U3 BAPUAHTOB YUeOHO-HCCIEI0BATEIbCKUX MPOCKTOB!

1. OrneHka KauecTBa aTMOC(HEpPHOTO BO3TyXa
2. Ornenka KauyecTBa NOYB METOJIOM (PUTOTECTHPOBAHUS
3. Ornenka KauecTBa BOJI MOBEPXHOCTHBIX BOJAOEMOB IO OPraHOJENTHYECKUM U (DPU3HKO-
XUMHYECKUM CBOMCTBaM
4. Bnusinue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX PACTCHUIN
5. BnusiHue coneBoro 3arps3HEHUs Ha POCT U Pa3BUTHE CEMSIH BBICIIUX PACTCHUM. 8
[TonroroBka HeoOXONMMOHM mToOCyAbl MW MaTepuana Uil JKCHEpPUMEHTa, IPOBEICHHE
HKCIIEPUMEHTA, IEpUOANYEcKas MpOBEpKa TEUeHHsl SKCIepuMeHTa / cOop MaTepuana B
BBIOPAHHBIX TOYKAaX 0TOOpA Mpoo.
[Tonyuenue mEpBUYHBIX OSKCHEPUMEHTANbHBIX JaHHBIX, MPOBEACHUE CTATUCTUUYECKOMN
00pabOTKH MOJIYYCHHBIX JTAHHBIX.
BrisBienue 3akoHOMEpHOCTEH, (OPMYIMpPOBaHUE BBIBOJAOB U IMPOTHO30B, OICHKA KayecTBa
UCCIIETyeMOro 00BbEeKTa MO pe3yibTaTaM OMO3KOJIOTHYECKOTO aHaIHN3a.
[IpencraBnenne  pe3yiabTaTOB  BBINOJHEHHS  Y4eOHO-MCCIENOBATENbCKHMX  IPOEKTOB
(BBICTYIIJICHHE C TIPE3EHTAIIEH )
IIpome:xxyTouHast
aTrecranus 1o DK3aMeH 12
AMCUMILINHE
Bcero: 118
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3. YCJIOBUSA PEAJIM3AIIMU TPOTPAMMbBI YYEBHON
JUCHHUIIJIMHBI
3.1. TpeboBanuss K MHHHUMAJIBHOMY  MAaTepPHAJTbHO-TEXHUYECKOMY
o0ecre4YeHu1o
Peanuzanusi mporpaMMbl AUCHMIUIMHBI TpeOyeT Hanmuyusi ydeOHOro KaOHHeTa
«buonorusm».

O6opynoBaHue yueOHOTO KaOMHeTa:

— TOCaJ0YHbIC MECTA M0 KOJIMYECTBY 00yJaIOIINXCS;

— pabouee MecTo Tperno1aBaTers;

— MHKPOCKOITHI,

— HaboPBI 1151 1Ta0OPATOPHBIX PAOOT MO MUKPOCKOMMPOBAHUIO U TTPUTOTOBIICHHUIO
BPEMEHHOTO MUKPOTIPEIapara;

— TIOCTOSIHHBIE MUKPOTIPETapaTthI,

— KOMITBIOTED C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM U
MYJIbTUMEIUATPOEKTOP.

TexHudeckue cpeacTra 00yueHus:

Peanuzanus yueOHON JUCIUTUIMHBI TPEOYET HAMHUUS YICOHBIX KAOMHETOB,
OCHAIIIEHHBIX MYJIbTUMEIUUHBIM 000pyI0BaHUEM — ayauTopus 119
—Okpad 3x2 LUMIEN MoTopu3oBaHHbIN

— IIpoextop EpsonEB-X12

— llka¢ HACTEHHBIH

— HoyTtOyx

Tum L{IIMobileDualCorelntelCeleronB830, 1800 MHz

Cucremnuas miataFUJITSUFINBB29

Yumncer cucremuoit miatel IntelPantherPointHM70, IntelSandyBridge
Cucremnas namats 1895 Mb

Buneoananteplntel(R) HDGraphics (773972 Kb)

Juckossrit HakoruTelb TOSHIBAMQO1ABF032 SCSIDiskDevice (320 I'b, 5400
RPM, SATA-III)

—Komnonku Microlab

— Kabenu komMmyTanum.

Ayauropus 211

— Dkpan Didis2x2

— IIpoexktop ASER

— lIkad HacTeHHBIN

— Komonku DNS

— Kabenu komMmyTanuu

— HoyT0Oyk (koHuryparus):

(= Tum LIT DualCore , 1600 MHz;

— Cucremnas miata Hewlett-PackardHPNotebook;
— YumnceTr CUCTEMHOM MJIaTHI;
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— Cucremnas namsath 3944 MBb;

— Buneoamantep Intel(R) HD Graphics (1 I'b);

— JTuckoBsiid Hakonutellb TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400
RPM, SATA-III).

3.2. UudpopmanuonHoe odecrneyeHue 00ydeHust
IlepeyeHbp pexoMeHayeMbIX Yy4eOHbIX wu3AaHuii, HWHTepHeT-pecypcos,
AOMOJTHUTEIBLHOH JIMTEPATYPbI
OCHOBHBIE HCTOYHUKH:

1. TepemoB A.B. buomnorusi. buosiornueckue cUCTEMbl M mporecchl. 10
kiacc : yueoHnuk / A. B. Tepemos, P. A. Ilerpocosa. - BIIAJIOC, 2021. - 223

2. Tepemor A.B. buosiorusa. buonorudeckue cuctembl W mponecchl. 11
kiacc : yueonuk / A. B. Tepemos, P. A. Ilerpocosa. - BIIAJIOC, 2021. — 215

3. JlaGopaTopHO-IpaKTUYECKHUE padOThl 110 OHOJOTHH: METOJIHYCCKUC
yKa3aHusi K JIaDOpaTOpHBIM W TMPaKTHUYECKUM paboTaM 10 JIUCIHIUINHE
«buonorusy»  ANA  CTYIEHTOB  OOpa30BATENBHBIX  YUPEKIACHUN  CPEIHETO
poeCCHOHAIBHOTO 00pa30BaHMS CIICUAIBLHOCTEH TEXHHYECKOro mnpoduis /
benroponckuii I'AY; cocr.: JI. B. 3umoBuna, B. B. boauna. - benropon:
benroponckuii I'AY, 2015. - 47 ¢. — Pexxum moctymna: http://lib.belgau.edu.ru/cgi-
bin/irbis64r 15/cgiirbis 64.exe?LNG=&C21COM=F&I21DBN=BOOKS READ
ER&P21DBN=BOOKS&Z211D=1702080209893917&Image file name=Akt%5
F523%35CLaboratorno%?2Dprakticheskie%5Fraboty%5Fpo%S5Fbiologii%2ETekhn
icheskij%SFprofil%2Epdf&mfn=50090&FT REQUEST=%D0%97%D0%B8%D
0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1

HNuTepHeT-pecypcsi:

http://lib.bsaa.edu.ru — b bearopoackoro I'AY
http://znanium.com — IBC «3HaHuyM»
http://e.lanbook.com — IBC «JIaHb»
http://ebs.rgazu.ru — IBC «AgriLib»
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http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOIA
JTUCHUATIIMHBI

Koutpoir u omeHka pe3ysbTaToOB OCBOCHHS 00IIe00pa30BaTEIbHOM
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE Pe3yJIbTaThl, HAIIpaBJICHHbIC
Ha (QopmupoBaHuE OOIMMX M MPOPECCUOHATBHBIX KOMIETEHIIUM MO pas3jenaM U
TEMaM COJiepKaHus yueOHOTro MaTepHaia.

KonTpouab 1 oueHKa pe3yJbTaTOB OCBOSHUS JUCIUIIIIMHBI OCYIIECTBIISIETCS
npenojaBaTtelieM B IPOLECCEe MPOBEACHUS  NPAKTUYECKUX  3aHATHU U
7abopaTopHbIX pPabOT, TECTUPOBAHUS, a TAKXKE BBIMIOJHECHUS OOYYaIOIIUMUCS
VHIMBUIY AJIbHBIX 33JJaHUH, TPOEKTOB, UCCIICIOBAHUM.

Oo0mas Pasznen/Tema THn oleHOYHBIX MEPONIPUATHH
KOMIIEeTEHIIUsI
Paznen 1. Kimerka —
CTPYKTYPHO-
(GyHKIMOHATbHAS €UHULA
KUBOTO
OK 02 Tema 1.1. 3anonHeHne TabJIUIIBI C ONTUCAHUEM
buonorus kak Hayka. METOJ/I0B MUKPOCKOIIMPOBAHUS C UX
OO611ast xapakTepucTHKa JIOCTOMHCTBAMH M HEIOCTATKAMH.
*u3HU. bruonornuecku 3anonHenue Tadbnuibl «Bxias
Ba)KHbBIE XUMHUUYECKHE YUEHBIX B Pa3BUTHE OMOJIOTHID)
COEIMHEHHUS 3anojHeHue CPaBHUTEIBHON
TaOJIMIIBI CXOJICTBA U PA3IUUMMA
KUBOT'O U HE )KMBOTO
OK 01 Tema 1.2. OpoHTaTBHBIN OMPOC
OK 02 CtpyKTypHO- [ToaroroBka yCTHBIX COOOIICHUH C
OK 04 (hyHKIIMOHATIbHAS Mpe3eHTaIuen
OpraHu3alys KIETOK. BrinonHenue u 3ammra
Hexknetounsie opmbl n1abopatopHbIX padoT: «OnpeneneHue
KUZHH ButamrHa C B IPOyKTaX MUTAHUS,
«'uppodunbHo-rUAPOPOOHBIE
CBOMCTBA JIMIIUIOBY
OK 01 Tema 1.3. OueHnBaeMasi AUCKYCCHUSI 1O
OK 02 CrpykTypHO- BOIIPOCAM JIEKIUU
OK 04 dbynkmonansHbie (hakTopsl |Pa3paboTka MEHTaIbHON KapThl MO
HACJIEICTBEHHOCTH. KJIacCU(DHUKAITMN KIIETOK U UX
[Ipoueccsl MaTpUYHOTO CTPOEHHUIO Ha MPO- U
CUHTE3a HYKaApUOTUYECKHX U 1O IAPCTBAM B
MUHU TpymIax
Brinosnnenue u 3amumra
J1a00paTOPHBIX padoT:
«CTpoeHue KIIeTKH (pacTeHus,
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KUBOTHBIC, TPUOBI) U KIICTOYHBIC
BKJTFOUCHUS (KpaxMall, KAPOTUHOUJIBI,
XJIOPOILJIACThI, XPOMOILIACTHI)»,
«IIpoHuaeMocTh MEMOpPAHbI
(TuTa3MoIu3, IETIa3MOJIH3)
OpOHTAIBHBIN OIIPOC

[ToaroroBka yCTHBIX COOOIICHUH C
npe3eHTanuen (BUpycHble U
OakTeprabHBIC 3a00JICBaHUS.
OO011e MPUHITUIIBI UCTIOIb30BAHUS
JICKapCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUS
AHTUOMOTHKOB)

OK 01
OK 02

Tema 1.4.

OOMeH BelecTB U
MIPEBPAIICHUE SHEPTHUH B
KJIETKE

@pOHTAIBHBIN ONPOC

Pa3zpaboTtka rioccapus

Pemenue 3amad Ha onpeneneHue
MIOCJIEIOBATEILHOCTH HYKIIEOTHUIOB.
@pOHTAIBHBINA OIIPOC

Tect «IIpoueccsl MATPUIHOTO
CHUHTE3a»

Pemenue 3ama4d Ha onpeeneHue
MOCJIEA0BATEIBHOCTH AMUHOKHUCIIOT B
MoOJIEKyJie OenKa

Pemenue 3amau Ha onpeaeneHue
MOCIIEIOBATENLHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OeNKa B CiTyyae N3MCHCHUS

IIOCJICA0BATCIIBHOCTHU HYK.HGOTI/II[OB
JTHK

OK 01
OK 02
OK 04

Tema 1.5.

JKV3HEeHHBIN UK KIIETKH.

Muto3. Meitios

OpOHTAIBHBIN ONPOC

3anoJHEeHNEe CPaBHUTEIBHOM
TaOJUIIBI XapAKTEPUCTUK TUIIOB
oOMeHa BeniecTB. OOCyXaeHHE IO
BOIIPOCAM JICKIIUU

Pa3paboTtka neHTH BpeMeHH
KU3HEHHOTO 1IMKJIa

Paszpnen 2. Ctpoenue u
GyHKIIUM OpraHusma

OK 02
OK 04

Tema 2.1.
CrpoeHue opranuszma

OueHuBaemasi TUCKYCCHS
Pa3paboTka MeHTaIbHON KapThl
TKAaHEH, OPraHoOB U CUCTEM OPTaHOB
OpraHu3MOB (pacTeHUs, >)KUBOTHBIE,
YeJI0BeK) ¢ KpaTKon
XapaKTePUCTUKON UX PYHKIIHIMA
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[ToaroroBka u mpeacTaBiIeHUE
YCTHBIX COOOIICHUH C Mpe3eHTaluein
(MMMyHUTET, UHPEKIIMOHHBIC
3a00J1€BaHus, SITUIEMUH,
BaKIIMHAITUS )

OK 02
OK 04

Tema 2.2.
dopMbI pa3MHOKEHUS
OpraHu3MOB

OpOoHTAIBHBIN OIIPOC
3anonHeHue TabJIUIIbI C KpaTKON
XapaKTEepUCTUKON U TPUMEPAMHU
dbopM pa3MHOKEHHS OPTaHU3MOB

OK 02
OK 04

Tema 2.3.
OHTOreHe3 pacTeHu,
’KUBOTHBIX U YeJIOBEKa

OpOoHTAIBHBIN OIIPOC
3anonHeHue TabJIUIIbI C KpaTKON
XapaKTEepUCTUKOM U TPUMEPAMHU
dbopM pa3MHOKEHHSI OPTaHU3MOB
Pa3paboTka 1eHTHI BpeMEHHU C
XapaKTEPUCTUKOU 3TAIOB
OHTOT'€HE3a OTACIBHOU IPyNIION
YKUBOTHBIX U YEJIOBEKA 1O
MUKpPOTpynnam

Tect/onpoc

CocraBneHue )XKU3HEHHBIX IUKJIOB
pacTeHuil o oTaeIaM
(MOXOBUHBIE, XBOILIEBHU/IHbIE,
MarOPpOTHUKOBUIHBIE,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 01
OK 02
OK 04

Tema 2.4.

OCHOBHBIC TTOHSTHSA
TFCHCTHUKH.
3aKOHOMEPHOCTH
HacJeI0BaHM.
B3aumopeiictBue reHOB

OpOoHTAIBHBIN OIIPOC

Tect o Bompocam JEKLIHUH
Pewienue 3ama4y Ha onpeacneHue
BEPOSTHOCTA BO3HUKHOBEHHUSI
HACJICICTBEHHBIX MMPU3HAKOB MPH
MOHO-, IU-, TTIOJTUTHOPUTHOM U
AHAJIM3UPYIOIIEM CKPELIMBAHUH,
COCTABJIEHUE T€HOTUITUYECKUX CXEM
CKpELIMBaHUA.

Pa3zpaboTtka rioccapus

Pemenune 3aau Ha onpeaeneHue
BEPOSITHOCTA BOBHUKHOBEHMUS
HACJICCTBEHHBIX MIPU3HAKOB MPH
Pa3JIMYHBIX TUIIAX B3aUMOJIECHCTBUS
TE€HOB, COCTABJICHHE M'€HOTUITNYECKUX
CXEM CKpEIINBAHUS

OK 01
OK 02

Tema 2.5.
CrueruieHHoe

Tect
PazpaboTka rioccapus
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HACJIEZJOBAHHUE NTPU3HAKOB.
I'eneTuka nmosa

Pemenue 3a1au Ha onpeaeneHue
BEPOSITHOCTA BOSHUKHOBEHMUS
HACJICICTBEHHBIX TPU3HAKOB IIPHU
CIICTIJICHHOM HacJIeJOBaHUH,
COCTaBJICHHE TeHOTUITMUECKUX CXEM
CKpElIMBaHUs.

Tect

Pa3zpaboTka rioccapus

Pemenue 3a1au Ha onpeaeneHue
BEPOSITHOCTA BOZHUKHOBEHMUS
HACJICICTBEHHBIX IPU3HAKOB,
CIICIUICHHBIX C IIOJIOM, COCTaBJICHHE
T€HOTHITMYECKUX CXEM

CKpEITUBaHUS
OK 01 Tema 2.6. Tect
OK 02 3aKOHOMEpPHOCTHU Pa3zpaboTtka rioccapus
M3MEHUYMBOCTH. ['eHeTnKa | Pemienue 3a1a4 Ha onpenesneHue
yenoBeka. Cenexius BEPOSITHOCTH BOSHUKHOBCHUS
OpraHu3MOB HACJIEICTBEHHBIX IPU3HAKOB,
UCIIOJIb3YSI METO/IbI T€HETUKU
YeJI0BEKa, COCTABIICHUE
TCHOTHITHYCCKUX CXEM
CKpeITUBaHUS
[ToaroToBKa yCTHBIX COOOIIEHUH €
Mpe3eHTaIel 0 HaclIeICTBEHHbIX
3a00J€BaHUAX YEIIOBEKA.
Tect
Pemenue 3amau Ha onpeseneHue
TUIIa MyTaIluU TIPU Tiepeade
HACJICICTBEHHBIX IPU3HAKOB,
COCTaBJICHHE TEHOTHUITMYECKUX CXEM
CKpCITUBaHUS
Paszpnen 3. Teopus
HBOJIIOIIUU
OK 02 Tema 3.1. OpOoHTaANBHBIN OMPOC
OK 04 HcTopus 3BomoninonHoro | PazpaboTka eHThl BpeMeHH
y4eHUsl. MUKPOIBOJIONHNS | pa3BUTHS SBOTIOIMOHHOTO YUCHUSI.
Pa3paboTka rioccapusi TEpMHHOB
OK 02 Tema 3.2. OueHuBaeMasi JUCKYCCHUS
MakposBoJTroIus. Pa3paboTka rioccapusi TEpMHHOB.

Bo3HnukHOBEHHE U pa3BUTHE
KU3HU HA 3eMiie

OpOHTAIBHBIN OIIPOC
[TonroroBka u npeacTaBiieHUE
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YCTHOTO COOOIIEHUS U JICHTHI
BPEMEHU BOSHUKHOBEHUS U PA3BUTHSI
KUBOTHOTO M PACTUTEIHLHOTO MHpPa

OK 02
OK 04

Tema 3.3. [Ipoucxoxnenue
YeJI0BeKa — aHTPOIIOTEHE3

@pOHTAIBHBIN ONPOC

Pa3paboTka jJeHT BpeMeHH U
MEHTaJbHBIX KapT Ha BBIOOD:
«IBOJIIOLUSL COBPEMEHHOTO
4enoBeKay, «BpeMs u myTH
pacceieHHs YEJI0BEKA IO IIJIaHETEeY,
«BnusHue reorpaduueckoit cpeapl Ha
MOPGhOI0THIO ¥ (PU3UOJIOTHIO
YeJ0BeKay, «HemoBeueckue paco»,
00CyXKJICHHE

Pa3nen 4. Dxonorus

OK 01
OK 07

Tema 4.1.
Dkojoruueckue GpakTopsl
U Cpelibl KU3HU

Tect o skojoruueckum paxropam
U CpellaM KU3HH OPraHU3MOB

OK 01
OK 02
OK 07

Tema 4.2.
[Tonynsiuust, coodecTna,
9KOCHUCTEMBI

CocTaBiieHHE CXeM
KPYrOBOPOTABEIIECTB, UCIIOIb3YS
MaTepuabl JEKIUH

Pemenune npakruko-
OPUEHTUPOBAHHBIX PACUECTHBIX
3aJlaHUM 110 IEPEHOCY BEIIECTBA U
SHEPIUH B IKOCUCTEMAX C
COCTaBJICHHE TPODUUECKUX IETIeH U
nupaMui 0MOMaccChl U SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa — rnmobanbHas
AKOJIOTHUYECKAsl CUCTEMA

OuennBaeMasi JUCKYCCHUs

Tect

Pemenue npakTuko-
OPHEHTUPOBAHHBIX PACUETHBIX 3a]1a4
Ha ONpPEACIICHUE TIOIIAIN
HACAXKJICHUM I CHDKEHUS
KOHIICHTPAIMHU YIJIEKUCIIOTO ras3a B
aTMoc(epe CBOEro peruoHa
MIPOKUBAHUS

OK 01
OK 02
OK 04
OK 07

Tema 4.4.
BriusiHue aHTpOIOTCHHBIX
bakTopoB Ha Ouochepy

Tect

Pemenune npaktuko-
OPHUEHTHPOBAHHBIX PACUETHBIX
3a1aHUM 110 COXPAHEHUIO IIPUPOIHBIX
pPECYpCOB CBOETO PETHOHA
IIPOKUBAHMS

OK 02

Tema 4.5.

OuennBaemasi AUCKYCCHSI

28




OK04

Bnusane conmnainHO-

Breinmonnenus MMPAKTHYCCKUX

OK 07 AKOJIOTUYECKUX (PAaKTOPOB  [3aJaHUIL:
Ha 3/I0POBbE YEIOBEKa «OmnpeneneHne CyTOYHOro paiuoHa
MUTAHUS,
«Co3nanue MHANBUIY ATTbHON
NaMATKHU M0 OpraHu3aluu
palMoHaIbHON (Pu3NUeCcKO
AKTUBHOCTH
Brinonaenne nabopatopHoi paboThI
Ha BBIOOD:
«YMCcTBeHHas: pab0OTOCIIOCOOHOCTDY,
«Brusaue abnotnyecknx (HakTopoB
Ha YyeJoBeKa (HU3KUE U BBICOKHE
TEMIIEPATYPhI)»
[TpodeccuonanbHo- 3anuTa Keiica: mpeAcTaBlIeHHE
OPUEHTUPOBAHHO pPE3YJIbTATOB PEIICHUS KEWCOB
cojiep;kaHue (cojiepxkaHue |(BBICTYIUICHHE C MPE3CHTALIUECH )
MPUKIAHOTO MOTYJIs)
Paznen 5. buonorus B
KUZHU
OKO01 Tema 5.1 Brinonnenue keiica Ha aHaIu3
OK 02 buotexHomoruu B xKu3HM  |MHOOPMALIMK O HAYYHBIX
OK 04 KaK10T0 JOCTHOKEHUSX B 001aCTH
IIK 3.2. reHETHYSCKUX TEXHOJIOTHH,
KJIETOUHON MHKEHEPUH, MUIIEBBIX
OMOTEXHOJIOTUH (IO TPYIIIaM),
MpeCTaBICHUE PE3yJIbTaTOB
pEIIEHUS KEWCOB
OK 01 Tema 5.2. BrinosHeHue kelica Ha aHAIU3
OK 02 buoTtexHnonoruu B uH(poOpMaIK O pa3BUTUH
OK 04 MPOMBIIIJIEHHOCTH MIPOMBIILJICHHOW OMOTEXHOJIOTHH (110
IIK 3.2. rpyImam), IpeiCTaBICHUE
pPEe3yJabTaTOB PEIIECHUS KEWCOB
Paznen 6. [IpencraBieHue pe3yabTaToB
buoskonornueckue BBITIOJTHCHUS YIEOHO-
HCCIIETIOBAHUS UCCIIEIOBATEIbCKUX ITPOCKTOB
(BBICTYIUICHUE C TIPE3CHTAILIUEN )
OK 01 Tema 6.1. Brinmonnenue nabopatopHbix padboT
OK 02 OCHOBHBIE METO/IBI Ha BBIOOp B MUHUTPYTIAX:
OK 04 OMOAKOJIOTUYECKUX 1. BausiHne TemnepaTypsl Ha pocTa U
OK 07 MCCJIEIOBAHM. (U3MONIOTMYECKYIO0 aKTUBHOCTD
buoskonornyeckui JIPOXKIKEBBIX KIIETOK
AKCIEPUMEHT 2. BnusHue yriaeBoJoB Ha pocTa 1
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q)HBI/IOHOFI/I‘-IeCKYIO AKTUBHOCTDB
APOIKIKCBBIX KJICTOK

CodeTaHHOE BIUSHUE TEMIIEPATYPhI U
yTJIEBOJIOB Ha pOCTa U
(U3HOIOTHYECKYIO aKTUBHOCTH
TPOMOKEBBIX KIIETOK.

Brinonunenue yueoHo-
UCCJIEIOBATEILCKOTO TIPOEKTa Ha
BEIOOD:

1.

2.

OreHka Ka4ecTBa aTMOC(PEPHOTO
BO3JIyXa

OreHKa KadecTBa IIOYB METOAOM
(UTOTECTUPOBAHMSI

. Onlenka kauecTtBa BOJ

MMOBEPXHOCTHBIX BOJOEMOB 110
OpraHoOJIENTUYECKUM U (PU3UKO-
XMMHUYECKUM CBOMCTBAM

. Bmuanue ITAB Ha pocT u pazButue

CEMH BBICIHINX paCTCHI/Iﬁ

. Bnusinue coneBoro 3arpsA3HCHHA Ha

POCT U pa3BUTHE CEMSIH BBICIINX
pacTeHuin
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