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1 OBIIASA XAPAKTEPUCTHUKA PéBO‘IEﬁ ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIBHOU JTUCIHHUIIJIMHbI

1.1 MecTo THCUMIVIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM NMPOrpaMMbl

O6meoOpazoBaTenbHas AucHUILUIMHA «buonorus» sBiseTcs o0si3aTeabHOM ya-
CTBIO 00111€00pa30BaTENBHOTO IMKJIa 00pa30BaTEIBHON MPOTrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnermuansHocTr 09.02.07 MHbOpMAaIMOHHBIE CHCTEMBI M TIPO-
rpaMMHUPOBaHHUE.

1.2 Heab ¥ iIaHupyeMble Pe3yJabTaThl 0CBOCHHS AUCIUIIINHBI

1.2.1 Lenb AUCHUTUINHBL:

ey mucrumianHabl: GOopMHUpPOBAHUE y 00YYAIONTUXCS TIPEICTABICHUS O CTPYK-
TYPHO-(QYHKIIMOHATLHOW OpTraHW3aIMK KUBBIX CHCTEM Pa3HOTO paHTa, KaK OCHOBBI
MIPUHATHUS PEUICHUM B OTHOLIEHUM OOBEKTOB JKMBOW MPUPOABI U B MPOU3BOJICTBEH-
HBIX CUTYaIlusX.

3amaun JUCIIUIUINHEL:

1) copmupoBaTh MOHMMaHUE CTPOCHUSI, MHOTOOOpa3usi 1 OCOOCHHOCTEN KU-
BBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allid, 3aKOHOMEPHOCTEH MPOTeKaHusl OMOJIOTH-
YECKHUX IMPOIECCOB U SIBJICHUN B OKPYKAIOILIEH Cpelie, LIEJIOCTHOM HAyYHOU KapTHHBI
MHpa, B3aUMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHUS OIPEACISITh >KUBBIE OOBEKTHI B MPHUPOJE; MPOBOJUTH
HAOJIIOICHHS 32 YKOCHCTEMAaMH [IJIsl BBISIBJICHHUS €CTECTBEHHBIX M aHTPOIOTEHHBIX
U3MEHEHHI, UHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) pa3BUTh YMEHHUSI UCIIOJIB30BaTh HH(GOPMAIIUIO OMOJIOTHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

4) chopMupoBaTh yMEHHUSI MTPOTHO3UPOBATH MOCIEICTBUSI CBOCH NEATEIIBHOCTH
10 OTHOIICHUIO K OKPYXalolle cpene, COOCTBEHHOMY 3J0POBbIO; 0OOCHOBBIBATH U
co0JiroAaTh Mepbl NPOPHITAKTUKU 3a00JI€BaHMIA;

5) chopMupoBaTh TOHUMAHKUE 3HAYMMOCTH JTJOCTHKEHUM OMOJIOTHYECKON HAYKU
U TEXHOJOTHI B MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUH 1 arpoOHOTEXHOJIOTHH.

1.2.2 Tlnanupyembie pe3yiabTaTbl OCBOSHUS 00II€00pa30BaTEIbHON MUCIIUILIH-
Hbl B cootBeTcTBUU ¢ DI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

Ocoboe 3HaueHre TUCIUILIMHA UMEET Npu (POPMUPOBAHUHN U PA3BUTHHU OOIIUX
KOMITETEHIIHM:

Kon n nanmenoBa- [TnaHupyemble pe3yIbTaThl OCBOCHUS THCIHITTAHBI

Hue hopmupye-

MBIX KOMIIETEHITHH

Oo6mue

I[I/ICI_[I/IHJII/IHapHLIC

OK 01 BgeiOupats
CIOCOOBI peIIeHus
3amad mpodeccuo-
HAJIBHOW  JIeSITENb-
HOCTH  TIPUMEHHU-
TENbHO K pa3iIny-
HBIM KOHTEKCTaM.

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTb K TpPYIdy, OCO3HaHHE
IIEHHOCTH MacTePCTBa, TPYAOTIO0HE;

- TOTOBHOCTh K aKTUBHOH JESITEIHHO-
CTH TEXHOJIOTHYECKOM M COIIMaJbHOU
HANPaBIEHHOCTH, CIIOCOOHOCTH WHH-
[IMUPOBATH, IJIAHUPOBATH U CAMOCTOSI-

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE
U poiu OMOJIOTMM B CHCTEME Hayd-
HOTO 3HaHWs, (QYHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JJIs pelle-
HUS )KU3HEHHBIX POOJIeM;

c(OPMHPOBAHHOCTb yYMEHHUS pac-
KPBIBaTh COJEP)KaHHE OCHOBOIIOJIA-
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TEJIbHO BBIMOJHATh TaKyl0 JIE€ATEINb-
HOCTB;

- MHTEPEC K Pa3jMuHbIM cepaM IMpo-
(dheccroHaNBHON NEeATEeIbHOCTH,
OBnajgeHne YHUBEPCAIbHBIMH yuel-
HBIMH TI03HABATEIbLHBIMH JICHCTBHS-
MU

a) 0a30Bble JJIOTHYeCKHe JIeiiCTBHUS:

- CaMOCTOSITENIbHO (POPMYyIUpPOBaTH U
aKTyaJu3upoBaTh  MpodiieMy, pac-
CMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPH-
3HaK WJIM OCHOBAHWS Ji CPAaBHEHWS,
Kiaccuukanuu u 0000IICHUS;

- ONpEAeNATh e ACSITeIIbHOCTH, 3a-
JlaBaTh MapameTpbl U KPUTEPUU UX J0-
CTHKCHMS,

- BBISIBIISITh 3aKOHOMEPHOCTH U MPOTH-
BOpEYHs B pacCMaTPUBAEMbBIX SBJICHU-
X

- BHOCHUTb KOPPEKTHUBBI B JIESTENb-
HOCTb, OIICHHBATh COOTBETCTBHE pe-
3yJbTAaTOB LEJSAM, OLIEHUBAaTh PHUCKHU
IMOCJICICTBUI NCATCIBHOCTH;

- pa3BUBAaTh KPEATHMBHOE MbIILICHUE
MIPU PEIICHUHU KU3HEHHBIX TIPOOIEM

0) ©0a3oBble HCCJIeI0BaTeJbCKHE
JelcTBHUA:

- BJIaJIETh HAaBBIKAMH y4eOHO-UCCIIE0-
BAaTEJIbCKOW M TPOEKTHOW JEATEIIbHO-
CTH, HaBBIKAMU pa3peleHus mpoodem;
- BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIC
CBSI3U M aKTyaJIM3UPOBATh 3a]a4y, BbI-
JIBUTATh TUIIOTE3Y €€ PEeIIeHUs], HaXxo-
JUThb apryMEHTHI JJI1 JTOKa3aTesIbCTBa
CBOMX YTBEpXICHHUH, 3a7aBaTh Iapa-
METpPBI U KPUTEPUU PEILICHHUS;

- aHAJIM3UPOBAThH MOJYyUYEHHBIE B XOJI€
pelIeHusl 3a/1auyu pe3ysbTaTbl, KPUTHU-
YECKH OIICHUBATH WX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B IMO3HA-
BaTEIbHYIO U MPAKTHYECKYIO 00JacTH
KH3HEICATCILHOCTH;

- YMEThb HMHTETPUPOBATh 3HAHHUS U3
pa3HbIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE WJICH, MpEJiaraTh
OPUTMHAIILHBIE MOJIXO0/IbI M PELICHUS;

- CHOCOOHOCTh HMX HCIOJIb30BAHHUSA B
MMO3HABATEJIbHOW M COIMAJIbHOW MpaK-
THKE

raromux OWOJIOTUYECKUX TEPMHHOB
U TIOHATUH: JKU3Hb, KIIETKA, TKaHb,
OpraH, OpPraHW3M, BUJ, TOITYJISIIHS,
sKocucTeMa, OuoreHo3, Ouocdepa;
Meraboym3M (OOMEH BEIIECTB H
MpeBpalleHe HEPruu), roMeocTas
(camoperysius), OMocuHTE3 OernKa,
CTPYKTypHasi OpraHu3alus >KUBBIX
CHUCTEM, JIUCKPETHOCTb, CaMOpEry-
TS, CaMOBOCHIpOM3BeneHUE (pe-
MPOTYKITHS ), HACJICJICTBEHHOCTb,
M3MEHUYUBOCTb, SHEPTr03aBUCUMOCTb,
pOCT W pa3BUTHE, YPOBHEBas Opra-
HU3ALINS;

c(OpMHUPOBAHHOCTh YMEHHUS pac-
KpBIBaTh COJIEp)KAaHUE OCHOBOIOJIA-
raroIux OMOJIOIMYECKUX TEOpUH U
TMIIOTE3: KJIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOH, SBOJIFOLIMOHHOM,
MIPOMCXOXICHUS KU3HU M YEIIOBEKA;
c(hOpMHUPOBAHHOCTh YMEHHUS pac-
KpBIBaTh OCHOBOIIOJAraromue Ono-
JIOTUYECKHE 3aKOHBI U 3aKOHOMEp-
Hoctu (I'. Mennensa, T. Moprana,
H.1. BaBunoma, 3. I'ekkemsa, .
Mromnepa, K. Bbopa), rpanunsl ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;
MPUOOPETEHUE OIBITa MPUMECHCHUS
OCHOBHBIX METOJIOB HAy4HOTO IIO-
3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTHH:
HAOMIO/IEHUsI U OIHCAaHUS JKUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUM; Op-
TaHU3aIMN U TMPOBEACHUS OHOJIOTH-
YeCKOT0 JKCIIEPHUMEHTA, BBIJBHKE-
HUS TUIIOTE3, BBISBICHUS 3aBUCHUMO-
CTH MEX]y HCCIETYEMBIMHA BEITUIH-
HaMU, OOBSICHEHHS TOJYYeHHBIX pe-
3yIbTaTOB U (OPMYJIUPOBAHUS BHI-
BOJIOB C HCIIOJIb30BAHUEM HAyUYHBIX
MOHSATHH, TEOPHUIl U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHHUS BBIJIC-
JSATh CYNICCTBCHHBIC TPU3HAKH BH-
PYCOB, KJIETOK MPOKApHOT U dyKa-
PHOT; OJHOKJIETOYHBIX U MHOTOKJIC-
TOYHBIX OPraHU3MOB, BHUJIOB, OHO-
T€OIIEHO30B U JKOCHCTEM; OCOOECH-
HOCTHU TIPOIECCOB OOMEHa BEIECTB
W TIPEeBpAIICHUS SHEPTUH B KIIETKE,
dboTtocuHTE3a, IMJIACTUYECKOTO U
HEPTreTUYECKOro 0OMEeHa, XeMOCHH-
T€3a, MHTO3a, MeW03a, OIUIOAOTBO-
pEHUS, Pa3BUTHS M Pa3MHOXKCHWS,




WHIUBUAYATBHOTO DPa3BUTHUSL Opra-
HU3Ma (OHTOTreHe3a), OOpbObI 3a Cy-
IECTBOBAHUE, €CTECTBEHHOIO OTOO-
pa, BHI000pa3oOBaHMs, MPHUCIOCOO-
JICHHOCTH OPTaHU3MOB K cpezie o0u-
TaHUusl, BIUSHUS KOMIIOHEHTOB JKO-
CHCTEM, aHTPOIIOTEHHBIX U3MEHEHHUN
B JKOCHCTEMax CBOEH MECTHOCTH,
KPYTOBOPOTa BELIECTB M IpeBparle-
HUE dHepTruu B Ouocdepe;
c(OpPMHPOBAHHOCTh YMEHHSI pelIaTh
OMOJIOrMYecKHue 3aJlauM, COCTaBISATh
TEHOTUITNYECKUE CXEMbI CKpelrBa-
HUS JJI1 pa3HbIX THUIIOB HaclieJl0Ba-
HUS TIPU3HAKOB Y OPraHU3MOB, CO-
CTaBJISITh CXEMBI IEPEHOCA BEIIECTB
¥ DHEPTUHU B SKOCHCTEMaX (1T MH-
TaHUsl, MUIIEBbIE CETH)

OK 02 lcnomas3zo-
BaTh COBPEMEHHBIE
CpeacTBa TIOWCKa,
aHalM3a W HHTEp-
nperanuu  uHQOp-
Manuu, u UHPOP-
MaIMOHHBIE  TEX-
HOJIOTUU 7Sl BBI-
MOJTHEHHUS  3a]ad
npodeccuoHab-

HOW JIEATEIIbHOCTH

B o01acTH EHHOCTH HAYYHOIO MO-
3HAHUSA:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY
YPOBHIO Da3BUTHA HAayKu U 0OIIe-
CTBEHHOH IPAaKTUKH, OCHOBAaHHOTO Ha
JManore KyJjabTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecCTa B TOJH-
KYJIbTYpPHOM MHpE;

- COBEpIIEHCTBOBAaHUE S3BIKOBOW U
YUTATEIbCKON KYJIbTYPHI KaK CPeACTBa
B3aUMOJICHCTBUS MEXIy JIOAbBMH U
MO3HAHUS MHPA;

- OCO3HaHHWE LIEHHOCTH Hay4yHOU jaes-
TEJIBHOCTH, TOTOBHOCTH OCYIIIECTBIIATH
NPOEKTHYI0O M  MCCIIEOBATEIIbCKYIO
JeSTeIbHOCTh HMHIUBUIYaJbHO U B
rpynmre;

OBnajeHue YHUBEPCAIbHBIMU Yyuel-
HBIMH TIO3HABaTECIbHBIMU JICHCTBHS-
MHU:

B) padoTa ¢ nunopmanmeii:

- BJIaJIeTh HAaBBIKAMH TOJYYEHUS HH-
dopmManii W3 WMCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSATENBHO OCYIECTB-
JSITh TIOWCK, aHAJIN3, CHCTEMAaTH3aIIHI0
U UHTepHpeTanuio HHpopManuu pas-
JWYHBIX BHIOB W (OpPM TpeIcTaBie-
HUS;

- CO3MaBaTh TEKCTHI B Pa3ITUYHBIX
dopmarax c y4eToM Ha3HAuCHHs HH-
dbopManuu M 1LENEBOM ayIUTOpHUH,
BbIOMpasi ONTUMalbHYIO (hopMy mpes-
CTaBJICHVSI M BU3YAITU3aINH;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTH-
YecKH OLIEHUWBaTh UHGPOPMAIUIO
OMOJIOrMYECKOr0o coJiepKaHus,
BKJIIOUAIOIIYI0 TICEBJOHAYYHBIE 3Ha-
HUS W3 Pa3IUYHBIX HCTOYHUKOB
(cpencTtBa MaccoBoil WH(OpMaIuu,
HAYYHO-TIONYJISIPHBIE ~ MaTepPHAIbI);
WHTEPIPETUPOBATh ITHUYECKHE ac-
MEKTH COBPEMEHHBIX HCCIICIOBAHUN
B Ouoyioruu, MeauiuHe, OUOTEXHO-
JIOTUM;, paccMaTpuBaTh TI00ATbHBIC
AKOJIOTMUECKHUE MpoOIeMBl COBpe-
MEHHOCTH, ()OPMHUPOBATH IO OTHO-
[IEHUI0 K HUM COOCTBEHHYIO TO3H-
U1,

c(hOpMHUPOBAHHOCTh YMEHHI cO37a-
BaTh COOCTBEHHBIC MHUCHMEHHBIE U
YCTHBIE COOOIIEHUSI HA OCHOBE OHO-
jJoruveckod uHPOpMalMu U3 He-
CKOJIBKUX HMCTOYHHUKOB, T'PaMOTHO
MCIIONIb30BaTh MOHATHIHBIN anmapar
ounonoruu
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- OOCHUBATb OOCTOBCPHOCTL, JICTHU-
TUMHOCTh HMH(pOPMAIIUH, €€ COOTBET-
CTBUC IIpaBOBbLIM u MOpaJIbHO-
TUYECKUM HOpMaM;

-HCIIOJIb30BaTh CPEJCTBAa MH(POPMAIH-
OHHBIX U KOMMYHHKAI[MOHHBIX TEXHO-
JIOTHHA B pelICHUKU KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX W OpraHU3aI[MOH-
HBIX 33]a4 C COOJIIOJIeHuEM TpeOoBa-
HHUI SPrOHOMHKH, TEXHHKH Oe3ormac-
HOCTH, TUTHEHBI, pecypcocOepexeHus,
NPABOBBIX M 3THYECKUX HOPM, HOPM
nH(OPMAIIMOHHOK 0€30MaCHOCTH;

- BJIaJICTh HAaBbIKAMH PACIIO3HABAHHS U
3amMThl WHpOpManuu, HH(GOpPMAIIH-
OHHOM 0€30MaCHOCTH JTHYHOCTH

OK 04 Dododek-
THUBHO B3aMMO/ICH-
CTBOBaTh M pabo-
TaTh B KOJIJICKTHBE
1 KOMaH/IE.

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMoO-
CTOATEIBHOCTU U CAMOOIIPEACIIEHUIO;
-OBJIaJICHUE  HaBbIKaMU  y4eOHO-
HCCJIEI0BATEIBCKOM, IIPOEKTHON U CO-
MUAJIBHON ACATEIBHOCTH;

Osuanenue YHHBEpCAJIbHBIMHU
KOMMYHUKATHBHBIMH 1efiCTBUAMM:
0) coBMecTHasI J1esITeJIbHOCTD:

- IOHMMATh U UCIOJb30BaTh MPEUMY-
1I€CTBA KOMaHJHOW W WHIUBUAYalb-
HOU paboThI;

- NPUHUMATh LEIH COBMECTHOM nes-
TEIbHOCTH, OPraHU30BbIBaTb U KOOp-
JUHUPOBATh JEHCTBUS IO €€ JOCTH-
JKCHHMIO. COCTaBISAThH IIJIaH ACHUCTBHH,
pacnpenensaTh poIy ¢ y4eTOM MHEHHH
YYaCTHUKOB OOCYKIaTb pe3yJIbTaThl
COBMECTHOM paboTBhI;

- KOOpJIMHUPOBATb M BBIINOJHATH pa-
00Ty B YCIOBHSIX PEaJIbHOTO, BUPTY-
QIBHOTO U KOMOMHUPOBaHHOTO B3aM-
MOJICHCTBHS,

- OCYLIECTBJIATH ITO3UTHUBHOE CTpaTe-
TMYECKOE IMOBEJICHHE B Pa3IUYHbIX
CUTyallUsX, MPOSABIATH TBOPYECTBO U
BOoOOpakeHue, ObITh HHULIUATUBHBIM
OsiafjeHHe YHHMBeEPCAJILHBIMH pe-
IYJSATUBHBIMH A€l CTBUSIMMU:

) NPUHATHE Ce0s M APYTUX JI0Jei:

- NPUHMMATh MOTHUBBI M apryMEHTHI
JpYTrUX JIOJEH IpU aHaIu3e pe3yJibTa-
TOB JI€ATEIbHOCTH;

- TIpU3HaBaTb CBOE IIPaBO M IIPABO
JIPYTHX JII0eH Ha OLINOKY;

- pa3BUBaTh CHOCOOHOCTh MOHHMATh
MUP C IO3ULUH JIPYTOro YesioBeKa

IIPUOOPETEHUE OIbITa NPUMEHEHUS
OCHOBHBIX METOJOB Hay4HOro IIO-
3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTHU:
HAOMIO/IEHUSI U OIHCAHUS JKUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUM; Op-
raHu3ali U MPOBEACHUS OHOJIOTH-
YECKOTIO JKCIIEPUMEHTA, BBIIBHKE-
HUS TUIIOTE3, BBISIBICHUS 3aBHCUMO-
CTH MEXKIy MCCIIEyEMBbIMU BEIUYU-
HaMU, OOBSICHEHUS TMOJYYeHHBIX pe-
3ylbTaTOB U (OPMYJIMPOBAHUS BbI-
BOJIOB C HCIIOJIb30BAHMEM Hay4YHBIX
MIOHATUH, TEOPUI U 3aKOHOB
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OK 07 Cogpei-
CTBOBaThb  COXpa-
HEHHUIO OKpYXaro-
el cpenbl, pe-
cypcocOepexe-
HUIO, TPUMEHSThH
3HaHUS 00 W3Me-
HEHUU  KJIMMara,
MPUHIUIBL Oepex-
JUBOTO TPOU3BOJ-
cTBa, 3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaLUsX.

B o0nacTu 3K0JI0rH4eCcKOro BOCIHH-
TAHHUA:

- c(OPMHPOBAHHOCTH SKOJIOTUYECKOMH
KyJbTYpbl, IIOHUMAaHUE BIUSHUA CO-
LIMAJIbHO-3KOHOMUYECKUX IIPOLECCOB
Ha COCTOSIHUE IIPUPOJHOW M COLUANIb-
HOW cpelbl, OCO3HaHUE TI00aTBLHOTO
XapakTepa 3KOJ0rMYeCKUX Ipodiem;

- IUJJAaHUPOBAaHUE M OCYLIECTBIICHUE
JICUCTBUIA B OKpY’)KaroUIed cpene Ha
OCHOBE 3HAaHMs LEJIEeH YCTOMYMBOIO
pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HENPUATHE ACUCTBUH, IIPH-
HOCSIILUX BPeJ] OKPY’KAIOIIEH CPELeE;

- yMEHHE MPOTHO3UPOBATH HeOIIaro-
IPUATHBIE  DKOJOTMYECKHE IOCIE-
CTBUSL TNPEANPUHUMAEMBIX IEHCTBUH,
IpeloTBpallaTh UX;

- paclIMpeHHuE OIbITa AEATEIbHOCTU
HKOJIOTMYECKOI HANpPaBICHHOCTH;

- OBJIAJICHUE HaBbIKAMU  Yy4eOHO-
HCCIIEN0BATENBbCKOM, IIPOEKTHON U CO-
LIMAJIbHOM AEATEIbHOCTU

c(hOpMUPOBAHHOCTh YMEHUS TIPUME-
HATH MOJTY4YeHHbIC 3HAHUS U1 00b-
SICHEHUSI OMOJIOTMYECKHUX MPOIIECCOB
U SIBJICHUH, Uil TPUHATUS I[PAKTH-
YECKUX PELICHUH B MOBCEIHEBHOMN
KU3HH C IeIbI0 obecrieueHus 0e3-
OMAacHOCTH CBOETO 3J0POBBS U 3/10-
POBbSL  OKPYKAIOIIMX JIFOACH, CO-
ONo/IeHUsT 3IOPOBOTO 00pasza >Ku3-
HU, HOPM T'PaMOTHOTO IOBEJCHUS B
OKpYXaroIllell MPUPOJHON CpelE;
MOHMMaHUE HEOOXOJUMOCTH  HC-
MOJIb30BaHUS JOCTHXKEHUU COBpe-
MEHHOW OHWOJIOTMM M OHMOTEXHOJIO-
TUU U1 PAalMOHAIBHOTO MNPHUPOJIO-
M10JIb30BaHUS

OcBocHue JUCHHITIINHBI oOecrneynBaeT JOCTHIXKCHHC O6y‘-IaIOHII/IMI/IC5I CICOYyIO0-
IMUX JIMYHOCTHBIX PC3YyJIbTATOB!

Kog JIP JIngHOCTHBIE PE3YNIBLTATHI
Oco3Harouyii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YeNIOBEeKa; YBaKAIOLIUH COOCTBEH-

JIP 7 HYI0 M YY’KyI0 YHUKQJIBHOCTb B Pa3JIMYHBIX CUTYyallUsX, BO BceX opMax U BHUIAX Jes-
TEIbHOCTH.

1P 10 3aboTAmuiics 0 3aluTe OKPYKAIOIIEeH cpefibl, COOCTBEHHOM M Uy Oil 0€30MacHOCTH, B
TOM 4Hcie Hu(POBO.




2 CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJIBLHON

JTUCHUATIIMHBI

2.1 O0bemM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Buy yuebnol paboThl

O0BeM 4acoB

O0BbeM 00111€00pa3oBATENbHON AUCHUTLTHHBI 72
B TOM YHCIIE:
1 OcHoBHOe conep:KkaHue 58
B TOM YHCJIC:
- TEOPETHUYECKOE 00yUCHUE 38
- IPAKTUYECKUE 3aHATUS 14
- KOHTPOJIbHBIE padOTHI 6
2 [IpodeccHOHAILHO OPUEHTHPOBAHME COJleP:KaHue (ColepKaHNe MPUKJIATHOTO MO- 12
yJIs1)
B TOM 4YHCIJIC:
- TEOPETHUYECKOE 00yUCHUE 2
- IPAKTUYECKUE 3aHATUS 10
IIpome:xkyTounas arrectauus (1 depeHUNPOBAHHBIH 324€T) )

2.2 TemaTu4yeckuii IJIAH M COiePKAHUE YUe€OHOM JUCHUIJINHBI

O0OneM, | Kompl koMneTeH-
aK. 4/B T.4.| A A JIMYHOCT-
B (pOpME |HBIX PE3YyJIbTAaTOB
HanmenoBanne Conepxanue yueOHOTO MaTepHaia u GOpMBI Gop pesy ’
npakTrde-| GopMUpPOBAHHIO
pasaciioB U TCM opranu3anuu JCATCIIbBHOCTU O6yanOHII/IXC$I o
CKOH IIOA- | KOTOPBIX CHoco0-
TOTOBKH, CTBYCT 3JICMCHT
aK. 4 NIPOIPaMMBI
1 2 3 4
Pa3nea 1. KiieTka — cTpyKTYPHO-(DYHKIMOHAJIbHAS €IMHUIA )KUBOT0O 18
Tema 1.1. OcHOBHOE coJiep:KaHue 2/- OK 02,
Buosiorust kak Hayka. | Teopernmueckoe ofyueHue: 2 JIP 7, JIP 10

Oo0man xapakrepu-
CTHKA JKM3HU

CoBpeMeHHbIE OTpaciu OMOJOTHMYECKUX 3HAHMM.
CBs13p OMOJIOTHH C APYTUMHU HayKaMu: OMOXUMUS,
6uodusuka, 6MoHuKa, renoreorpadus u ap. Poib
U MecTo Ouojoruu B (HOPMUPOBAHUM COBPEMEH-
HOM HAay4YHOW KapTUHBI MUpa. YPOBHHM OpraHu3a-
nuuu KUBOM Mmatepun. OOmIass xapakTEepUCTHKA
JKU3HHM, CBOMCTBA JKHUBBIX CHCTEM. XUMUYECKUU
COCTAaB KJIETOK




Tema 1.2.
CTpyKTypHO-
(pyHkuHOHAIBLHAS OP-
raHu3anus KJIeTOK

OcHoBHOeE coepKaHue

6/4

Teopernyeckoe o0yueHue:

Kierounas teopus (T. IBann, M. [lnelinen, P.
BupxoB). OcHOBHBIC TIOJIOKEHHUS COBPEMEHHOM
KJICTOYHOW TEOpHUH. THUIBI KJIETOYHOM OpraHu-
3alMK: MPOKAPUOTUYECKUN U DYKAPUOTUYECKUM.
OOHOKIJIETOUHBIE M MHOTI'OKJIETOYHBIE OpraHu3-
Mbl. CTpOoeHHE NPOKAPHUOTUYECKOW KIIETKH.
CrpoeHnue »sykapuoTrhueckoil kierku. Hekie-
TOYHBIC (DOPMBI JKU3HU (BUPYCHI, OakTepuodarn)

HpaKaneCKne 3aAHATHUA:

1.HabmroieHne KJIETOK pacTeHUW W KUBOTHBIX,
ux onucanue. CpaBHEHUE CTPOCHHUSI KIIETOK pac-
TEHUH U )KUBOTHBIX.

2.BupycHpie u OakTepuaibHbIe 3a00JCBAHMUS.
OO01mMe MPUHIMITBI UCIIOJIB30BAHUS JICKAPCTBEH-
HBIX BemecTB. OCOOCHHOCTH MTPUMECHECHUS aHTH-
OHMOTHKOB.

OK 01, OK 02,
OK 04,
JIP 7, JIP 10

Tema 1.3. CTtpykTyp-
HO-QYHKIMOHAIbHbIE
(¢akropsbl Hacaea-
CTBEHHOCTH

OcHoBHOE COACPKAHUC

4/2

Teopernueckoe o0yueHmne:

XpomocomHast teopusi T. Moprana. CtpoeHue
XpOMOCOM. XPOMOCOMHBII HabOp KJIETOK, ro-
MOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI,
raruioOuIHbIN W Jurionanbd Habop. Hykieun-
HoBeie kuciaoTel: JHK, PHK Haxoxnpenue B
KJIETKE, UX CTpOoeHUE W (PyHKIUU. MaTrpudHbie
MPOLIECChl B KJIETKE: pPEIIUKalus, OHOCHHTE3
Oenka, pemapanus. [ eHETHYECKU KOA W €ro
CBOMCTBA

HpaKTuquKue 3AHATHUHA:

3.Pemenne 3agad Ha ompenereHHE MOCIIEN0Ba-
TEJIBHOCTH HYKJICOTH/I0B, aMUHOKHUCIIOT B HOPME
U B Clly4yac W3MEHEHHMs I0CIEA0BATEIBHOCTU
Hykaeotuaos JJHK.

OK 01, OK 02,
OK 04
JIP 7, JIP 10

Tema 1.4.

OO0MeH BelecTB 1
NnpeBpalleHue IHep-
I'MH B KJIeTKe

OcHoBHOE coepKaHHe

2/-

Teopeanecm)e oﬁyqelme:

[Tonsatue Meta®onu3M. ACCUMMIISIUS U JIUCCH-
MWW — JBE CTOPOHBI MeTabomm3ma. Tumbl
oOMeHa BelEeCTB: aBTOTPOQHBINA U TeTepoTpod-
HBIM, a3poOHbIN U aHa’poOHbI. [InacTuueckuit
o0MeH. PoTocHuHTE3. XEMOCHHTE3

OK 02, OK 04,
JIP 7, JIP 10

Tema 1.5. ZKuznen-
HBbIM ITUKJI KJIETKH.
MnuTto3. Melio3

OcHoBHOE coJep:KkaHue

4/2

Teoperuueckoe o0yueHue:

Knerounelii 1uki, ero mepuonabl. Mutos, ero
CTaJIUM W MPOUCXOASUIME Mpouecchl. bruonoru-
YeCKO€ 3HauY€HHEe MHUTO3a. Meio3 U ero CTaauu.
[ToBenenue xpomocom B Meioze. Kpoccunronep.
buonornyeckuii cMBICT Melo03a

OK 02, OK 04,
JIP 7, JIP 10

KonTtpoJsbHas padora

MoneKkyJIapHbId YPOBEHb OPraHU3allid JKUBOTO




Pasnea 2. Ctpoenue u QyHKIIMM OPraHU3Ma
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Tema 2.1. CTpoenue
OpPraHu3Ma

OCHOBHOe co/Iep:KaHue

2/-

TeopeaneCKoe oﬁyqelme:

MHOroKJIeTOYHEIE OpraHru3MbI. BzanMocBs3b
OpraHoOB U CUCTCMbI OPIraHOB B MHOT'OKJICTOYHOM
OopraHu3Me. I'omeocras opranusMa M €ro Imnoa-
JACPIKAHUC B MPOLCCCC )KUZHCACATCIbHOCTH

OK 02, OK 04,
JIP 7, JIP 10

Tema 2.2.
dopmbI pa3MHOKe-
HHSI OPraHU3MOB

OCHOBHOe co/Iep:KaHue

2/-

TeopeaneCKoe oﬁyqelme:

®opMbI pa3sMHOXKEHUSI OpraHu3MoB. becronoe u
HOJIOBOE pa3MHOXeHue. Buuel Gecronmoro pas-
MHOxeHus. [lomoBoe pazmuokenue. ['ametore-
He3 Yy JXMBOTHBIX. CriepMaToreHe3 M OOTCHE3.
CrpoeHue noJ1oBbIX K1€TOK. OmIog0TBOpEeHUE

OK 02, OK 04,
JIP 7, JIP 10

Tema 2.3.

OHTOrenes pacreHmi,
’KHBOTHBIX H YeJIOBe-
Ka

OcHOBHOe co/Iep:KaHue

2/-

TeopeaneCKoe oﬁyqelme:

WuauBuyanbHOE pa3BUTHUE OPraHU3MOB. OM-
OpuoreHes u ero craauu. IToctaMOproHaNbHBIN
nepuos. Ctaguu MOCTIMOPHOHAIBHOIO pPa3BU-
THs y )KUBOTHBIX U 4esioBeka. [IpsimMoe u Henps-
Moe pasBuTHe. buonormueckoe crapeHue u
cMmepTb. OHTOTreHe3 pacTeHHH

OK 02, OK 04,
JIP 7, JIP 10

Tema 2.4. 3akoHo-
MEPHOCTH HacJie0Ba-
HUA

OcCHOBHOE co/Iep:KaHue

4/2

TeopeaneCKoe oﬁyqelme:

OcHOBHBIE MTOHATHS TEHETUKU. 3aKOHOMEPHOCTH
oOpa3oBaHus ramer. 3akoHsl I'. Menaens (mo-
HOTHOPHUIHOE U MOJUTHOPUIHOE CKPEIUBAHHUE).
B3anmopeiicTBre reHoB

HpaKTuquKue 3AHATHUHA:

4.PemieHne 3a7a4 Ha ONPEIEIICHUE BEPOSTHOCTH
BO3HUKHOBEHHS HACJEICTBEHHBIX MPU3HAKOB
IpU MOHO-, M-, TOJIUTHOPUIHOM U aHAIU3HUPY-
IOLEM CKpEIIMBAaHUM, COCTaBJICHHE TE€HOTHUIIH-
YECKUX CXEM CKpEUIMBaHUs

OK 02, OK 04,
JIP 7,JIP 10

Tema 2.5. CuenieH-
HOE HACJIeJ0BaHUEe
NMPHU3HAKOB

OcHoBHOE Coacpkanue

4/2

Teopernueckoe o0y4ueHune:

3akonbl T. Moprana. CuenieHHOe HacleaoBa-
HUE TE€HOB, HapylleHue cuemenus. Hacnenosa-
HHUC IMTPHU3HAKOB, CIICIIJICHHBIX C IMOJIOM

IIpakTHYecKHe 3aHATHIA:

5.Pemenre 3aa4 Ha ONPEACIICHUE BEPOSTHOCTH
BO3HUKHOBEHHUSI HACJIEICTBEHHBIX IPU3HAKOB
MPU CIIETJICHHOM HACJIEJJOBAaHUHU, COCTABIICHUE
T€HOTUIMYECKUX CXEM CKpPEIIMBaHMUSI.

OK 01, OK 02,
JIP 7, JIP 10

Tema 2.6. 3akoHo-
MepHOCTl/I NU3IMEHYHN-
BOCTH

OcHoBHOE cogepKaHue

6/4

Teoperuyeckoe o0yueHue:

N3meHunBOCTh TMpU3HAKOB. Buabsl M3MEHUMBO-
CTH: HAcJIEJICTBEHHAs U HEHACJEICTBEHHas. 3a-
KOH TOMOJIOTHYECKUX PSAJOB B HACIEIACTBEHHOM
m3menunBoctu (H.W. BaBumos). MytanmonHas
TEOpHsi U3MEHUYMUBOCTU. Buapl MyTtanuii u npu-

OK 01, OK 02,
OK 04,
JIP 7, JIP 10
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YHUHBI X BO3HHUKHOBCHUI. KapI/IOTI/IH YCJIOBCKaA.
HacnencrBennsie 3a0o0ieBannsa 4deaoBeka. | eH-
HBIC ¥ XPOMOCOMHEBIE 0OJIe3HU uenoBeka. bomnes-
HU C HACJIEICTBEHHON MPEAPACIOIOKEHHOCTBIO.
3Ha‘-I€HI/I€ MGI[PII.[PIHCKOﬁ TCHCTUKU B HpCI[OT-
BpaIllcHUU M JICYCHUU TCHETHYECKUX 3a00jeBa-
HUM YeJIoBeKa

IIpakTnyeckmne 3aHATHS:

6.PemieHue 3agau Ha omnpenelncHHUE TUIA MyTa-
LM TP IIepeiaye HACIEICTBEHHbIX IIPU3HAKOB,
COCTaBJICHUE I€HOTUIIMYECKUX CXEM CKpELuBa-
HUS

KonTtpoJsbHasi padora

Crpoenrne U GyHKIMHN OpraHu3Ma

[\9)

Pasznea 3. Teopusi 3BoJIIOIIUN

Tema 3.1. UcTopus
3BOJIKOIMOHHOIO y4e-
Husi. MHKPO3BOJIIO-
nus

OcHoBHOE COACPKAHUC

2/-

TeopeaneCKoe OﬁquHI/Ie:

[Tepsbie sBomonmonnble KoHenuu (OK.b. Jla-
mapk, JK.JI. Broddon). DBomronoHHas Teopus
Y. lapBuna. CUHTETHYECKasI TEOPHUS IBOJIIOLIMHI
1 €€ OCHOBHEIC ITOJI0KCHUS.

MukposBomtonus. Ilonynsuus kak snemeHTap-
Has ¢OWHHIIA 3BOJIONUN. I'€eHeTHUESCKHE OCHOBBI
ABOJTIOIIMHN. DJIEMEHTapHBIC (PaKTOPHI SBOJIIOLIHH.
EcrecTBeHHBII 0TOOp — HampaBisOmUi (pakTop
sBonoMU. BumooOpa3oBaHue Kak pe3ysbTar
MHKPOIBOIIOLINH.

OK 02, OK 04,
JIP 7, JIP 10

Tema 3.2. Makpo3Bo-
Jwonusa. Bo3aHukHoBe-
HHe U Pa3BUTHE KHU3-
HH Ha 3emuie

OcHoBHOE COACPKAHUC

2/-

Teopernueckoe o0y4ueHue:

Makponsosmtonus. @opMbl U OCHOBHBIE HaIlpaB-
nenus makpossomonuu (A.H. Cesepuos). [Tytu
JOCTH>KEHUs1 Ouosorudeckoro mnporpecca. Co-
XpaHeHue OnopazHoobpa3us Ha 3emIe.
I'unores3sl M TEOpHUM BO3HUKHOBEHUS XWU3HHU Ha
3emuie. [TosiBieHHE NEPBBIX KIETOK M UX IBOJIIO-
nud. IIpokapuotsl u dykapuotsl. IIponcxoxnie-
HU€ MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHO-
BEHHME OCHOBHBIX IIAPCTB 3YKAPUOT

OK 02, OK 04,
JIP 7, JIP 10

Tema 3.3. IIpoucxox-
JAeHHeYeT10BeKa — aH-
TPONOreHes

OcHoBHOE coaepKaHHe

Teopeanecm)e oﬁyqelme:

AHTponosnoruss — Hayka o 4yenoseke. Cucrtema-
TUYECKOE TOJ0XKEeHHue dvenoBeka. CXOICTBO H
OTJIMYHUS YeJOBEKa C JKUBOTHBIMH. OCHOBHBIE
CTaJUU aHTPOIIOTreHe3a. DBOJIIOLUS COBPEMEH-
HOTO YEJIOBEKA.

YenoBeueckue packl M UX €IMHCTBO. Bpems u
IIyTH pacceleHus denoBeka mo rmiaHere. Ilpu-
CIOCOOJIEHHOCTh YeJIOBEKa K Pa3HbIM YCIIOBHUSM
cpeabl

OK 02, OK 04,
JIP 7, JIP 10
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Pa3nea 4. DxoJrorus

18

Tema 4.1. Ikoj0ruue-
ckHe (paKkTophbl U cpe-
bl JKM3HHA

OCHOBHOe co/Iep:KaHue

2/-

TeopeaneCKoe oﬁyqelme:

Cpenbl oOWTaHMSI OPraHU3MOB: BOJHAs, HA3EM-
HO-BO3aylIHAasd, IIOYBCHHAs, BHYTpHOPraHu3i-
MeHHasg. DHU3UKO-XUMHUYECKHE OCOOCHHOCTH
cpen obutaHus opraHu3MoB. [IpucnocobneHus
OpPraHu3MOB K XHM3HH B pasHbIX cpenax. [loHs-
THE dKosIorndeckoro (akropa. Knaccuduxanms
sKoJyiorudeckux (akropos. [IpaBmiio MuHUMYyMa
1O. JIubuxa. 3akon TtonepantHoctu B. Ilen-

dopra

OK 01, OK 02,
OK 07,
JIP 7, JIP 10

Tema 4.2. Ilonyas-
usi, CO00IIecTBA,
IKOCUCTEMBbI

OcHoBHOe coJepKaHue

4/2

Teopernyeckoe o0yueHue:

DKoJIornYecKas XapakTepuCTHKa BHJA U IOIYy-
JISII . OKonoru4ueckas HHIa BUaA. DKonoruue-
CKue xapakrepuctuku nomyssiuuu. CooOmiectBa
U 3KocucTeMsbl. buonenos u ero ctpykrypa. Cs-
31 MEXJy opraHusmamu B OuoreHose. CTpyk-
TYpPHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYyILICH-
ThI, KOHCYMEHTBI, peayueHTel. Kpyrosopor Be-
IIECTB U TOTOK PHEPIHH B dKOocHcTeMe. Tpodu-
YECKUE YPOBHU

HpaKTuquKne JaAHATHUA:

7. Tpoduyeckue nenu u cetu. OCHOBHBIE TMOKa-
3aTeJIN SKOCUCTEMBI.

OK 01, OK 02,
OK 07,
JIP 7,JIP 10

Tema 4.3. buocdepa -
1J100aJIbHAS KOOI H-
yeckas cHcTeMa

OcCHOBHOe co/Iep;KaHue

2/-

Teopeanecm)e oﬁyqelme:

buocdepa — xuBast obonouka 3emnn. Pa3surue
npencraBieHuii o Ouocdepe B Tpyaax B.W.
Bepnaackoro. O6mactu 6uocheps U ee KOMIo-
HeHThl. JKuBoe BemecTBO OHocdepsl M €ro
byHKIUH.

3aKOHOMEPHOCTH CYIIECTBOBaHUsI OHochepsl.
OcobenHoctu 6uocdepsl Kak TI00aTbHONW KO-
cucTeMbl. J[MHAMHUYECKOEe paBHOBECHE B OHO-
cdepe. KpyroBopoTsl BemecTB U OMOT€OXUMHU-
YecKHe NHUKIBL. [T100aNbHBIE HSKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH

OK 01, OK 02,
OK 07,
JIP 7, JIP 10

Tema 4.4. Bausinne
AHTPONOreHHBIX (ak-
TOPOB Ha Ouocdepy

OcHoBHOE COACPKAHUC

4/2

Teopernueckoe o0yueHue:

AHTpOIIOTeHHBIE BO3JEUCTBUS Ha Ouocdepy.
3arpsi3HEHUs KaK BUJI aHTPONIOTEHHOTO BO3JIEH-
CTBUS. AHTPONOTEHHBIC BO3JIEHCTBUS HA aTMO-
chepy. BoznelictBusa Ha runpocdepy. Bosueii-
cTBUsL Ha muTochepy. AHTPOTIOTEHHBIE BO3/ECH-
CTBUSI HA OMOTHUYECKHE COOOIeCTBa. YTIyOeH-
HO M3Yy4YaloTCs OTXOMbBI, CBSI3aHHBIE C OIpeje-
JIEHHOH mpodeccueit/cnenuaibHOCThIO

OK 01, OK 02,
OK 04, OK 07,
JIP 7, JIP 10

12




IIpakTHYecKkHe 3aHATHA:

8.IlpakTnueckoe 3ansATHE «OTXOABI MPOU3BOJI-
CTBa»

Tema 4.5. Biausinue
COIHAJIBHO-
IKOJIOTHYECKUX pak-
TOPOB HA 3/I0POBbE
yeJjioBeKa

OcCHOBHOe co/Iep:KaHue

6/4

TeopeaneCKoe oﬁyqelme:

310poBbe U ero cocrapisaomue. PakTopsl, Mo-
JIOKUTENBHO U OTPULIATEIBHO BIIMSAIOIINE HA Op-
raHusM 4enoBeka. [Ipobiema TeXHOreHHbBIX BO3-
JIEUCTBUI Ha 3]I0POBbE UYENOBEKa (dJIEKTpOMar-
HUTHbIE TI0Js, OBITOBas XUMHs, H30BITOUHBIE
LIYMBI, pajuanus U T.11.). Afanranus opranusma
4yejoBeKa K (akTopaM OKpy’Karolled Ccpemsl.
[Tpununs! popMHUpOBaHUs 340pOBbE cOepera-
omero noseneHusd. Pusznueckas akTUBHOCTh U
3I0pOBbE. bHOXHMMHYECKHE acleKThl paluo-
HAJIbHOT'O ITUTaHMUSI

HpaKTuquKne 3aAHATHUA:

9.«YmMcTBeHHas paboTOCIIOCOOHOCTHY

[\

OK 02, OK 04,
OK 07,
JIP 7, JIP 10

KonTposabHasi pabora

TeOpeTI/I‘IeCKI/Ie ACIICKTHI OKOJIOTHH

IMpodeccuoHAILHO-OPHEHTHPOBAHHOE COEP:KaAHUE (COep:KaHNe NPH-

KJIAJTHOTO MOTYJIS)

Pasznen 5. buoJiorust B ;KM3HHU

Tema 5.1. Buorexuo-
JIOTHH B KU3HHU KakK-
00

OcCHOBHOE co/Iep:KaHue

4/2

TeopeaneCKoe CoacpkaHue:

buorexHonorus kKak Hayka M IPOU3BOJCTBO.
OCHOBHBIC HAIIPABICHUS COBPEMEHHOW OMOTEeX-
Hojoruu. Metoasl OuorexHomoruu. OOBEKTHI
OMOTEXHOJNIOTMH. DTUKA OMOTEXHOJIOIMYECKUX U
TeHEeTHUYECKUX IKCIepUMeHTOB. [IpaBuiia noucka
U aHajm3a OMOIKOJIOTUYECKON HMH(pOpMAIMK U3
pa3IMYHBIX HCTOYHHMKOB (Hay4yHas U y4yeOHO-
Hay4YHas JUTEparypa, CpeAcTBa MAacCOBOH HH-
dopmanuu, cetb MIHTEpHET M pyTHe)

IIpakTHYecKkHe 3aHATHIA:

10.Keficel Ha aHanu3 nHGOpPMALKUKU O HAYYHBIX
JOCTIDKEHUSIX B 00JACTH T'€HETHUYECKUX TEXHO-
JIOTUH, KJIETOYHON HWH)KEHEPHUM, MUIIEBBIX OHO-
TEXHOJIOTU.

OK 01, OK 02,
OK 04,
JIP 7, JIP 10

Tema 5.2 Buorexuo-
JIOTMH ¥ TeXHUYECKHe
CHCTEMBI

OcHoBHOE COACPKAHUC

IIpakTHYecKkHe 3aHATHIA:

11.Pa3BuTHe MPOMBIIIIICHHOW OMOTEXHOJIOTHUU U
€€ IPUMEHEHNE B KU3HU YEJIOBEKA.

12.3ammra keiica: [IpencraBneHue pe3yiabTaToB
pelIeHns] KeHCOB (BBICTYIUIEHUE C MPE3EHTAlH-
eil)

OK 01, OK 02,
OK 04,
JIP 7, JIP 10

IIpomexyTOoYHAs aTTECTANMA:

Bcero:

72
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3 YCJOBUS PEAJIM3ALIMA TPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JTUCHUIIJIMHbI

3.1 MarepuajabHo-TeXHHMYECKOe o0ecleuyeHHe peaju3anuu padodeil mpo-
rpaMMbl

Jns peanuzauuu padouyeld mporpamMmbl y4eOHOW JUCUUIUIMHBI MPEAYCMOTPEHBI
CJIeyIOIIME CIEeNUaIbHbIE TOMEIIECHUS, OCHAIlEHHbIE O0OpYJOBaHUEM U TEXHUYE-
CKHMH CpPEJICTBAMU O0YUYECHUSI:

3.1.1 KaOGuHeT ecTeCTBEHHBIX JUCHHUILINH

Pabouee Mecto npenogaBarens - 1, paboune Mmecta odyqaromuxcs - 59.

Jocka marauTHO-MapkepHas mopopoTtHas 100*180 cm - 1 mmT.

Kommbrotep Athlon x2 255/HDD250GB/RAM 4GB/K/M/Monitor AOC 919VZ -
I .

[Ipoextop DEXP DL-200 - 1 mr.

Okpan HacTeHHbId DEXP WM-60 - 1 .

Tenesuzop miazmenubid Inllxu RT-42PC 3 R - 1 mr.

[Iporpammuoe oOecneuenue: OS Windows, Microsoft office, Google Chrome,
Adobe Acrobat DC, Maple 14.

3.2 UupopmanuoHHoe odecniedeHre peau3annu pado4ueil mporpaMmMbl

Jns peanuzanuu paboyeil mporpaMMbl YU4€OHOM TUCHUIUIMHBI OUMOIMOTECYHBIN
dboHa oOpa3oBaTeNbHOW OpraHU3allid MMEET TeYaTHbIE W/WIK BJICKTPOHHbBIC
oOpa3zoBareibHble ¥ HMH(POPMALIMOHHBIE  PECYPChl,  PEKOMEHIyeMble s
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM ITPOIIECCE:

3.2.1 OcHOBHBIE JICKTPOHHbIC U31AHHS:

1. Kyp6aroga, H. C. O6mas 6uonorus: yueonoe nocodue ans CIIO / H. C. Kyp-
oarosa, E. A. Ko3noBa. — CaparoB: Hayunas knura, 2019. — 159 c. — ISBN 978-5-
9758-1895-9. — Tekct: anektponHsblil // Ludposoit oOpazoBarenbHbIil pecypc IPR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/87078.html. — Pexxum nocty-
ma: Jisl aBTOPU3UP. MOJIb30BATENEH.

2. Tynskosa, O. B. buonorus: yaeonuk ms CI1O / O. B. Tynskoa. — Capatos:
[Tpodob6pazoBanme, 2020. — 450 c. — ISBN 978-5-4488-0746-6. — Tekcr: 2J1ek-
tpoHHBIN // Ludposoit obpasoarenshbiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/105785.html. — Pexxum pocrtyna: ajis aBTOPU3HP. MOJb-
30BaTENEn.

3.2.2 lonoJiHUTEIbHbIE 3JIEKTPOHHbIE U3IaAHMSI:

1. Bepxomennena, FO. I1. buonorus: yaednoe nocooue st CIIO / 1O. I1. Bep-
xomreHreBa. — Capatos: IIpodoOpazosanue, 2020. — 146 c. — ISBN 978-5-4488-
0651-3. — Texkcr : anexktponnbii // LudpoBoit obpaszoBarenbhbiii pecypc IPR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/91854.html. — Pexxum nocty-
ma: Jisl aBTOPU3HUDP. MOJIb30BATENEH.
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3.2.3 JlonoiHUTEIbHbIE HCTOYHUKH:

1 sbio.info - Besa 6uonorusi. CoBpemeHHasi OMOJIOTHSI, CTaThl, HOBOCTH, OUOITHO-
TEeKa.

2 www.window.edu.ru - EquHoe okHO mocTyma K 00pa3oBaTelbHBIM pecypcam
WNuTepHeTra mo 6MOI0THH.

3 vspu.ac. ru/deold/bio/bio. htm- TenekoMMyHUKALIMOHHBIE BUKTOPUHBI IO OMO-
JIOTUU - DKOJIOTUH Ha cepBepe BopoHeKCKOro yHuBepCuTeTa.

4 www.biology.ru - buosoruss B OTkpeiTOM Kojuiemxke. CalT COAEPKUT DIICK-
TPOHHBIN yueOHUK 10 6uosorun, On-line TecThI.

5 www.informika.ru - DneKkTpoHHBIM y4eOHUK, OOJBIIONW CHUCOK HHTEPHET-
pecypcoB.

6 www.nrc.edu.ru - buosmornueckas kaptuHa Mmupa. Pazgen KOMIBbIOTEPHOIO
ydueOHHKa, pa3pad0TaHHOTO B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBITOM YHHUBEPCHU-
TeTe.

7 www. nature. ok. ru - Pegkue u ucueszarolmue *)uUBOTHble Poccuu - mpoOeKT
Oxonorunyeckoro nenrpa MI'Y um. M.B. JlomonocoBa.

8 www.schoolcity.by - buosiorust B Bonpocax u oTBeTax.

9 bril2002.narod.ru - buonorus ays mkoILHUKOB. KpaTkasi, KOMIakTHasi, HO J0-
CTAaTOYHO MOApoOHas wHpopManms 1Mo pazaenam: «Oomas ouomorus», «boranukay,
«3oomorust», «HenoBek».
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4 KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHOUIIJINHBI

KonTponb 1 oleHKa pe3ynbTaToB OCBOEHUSI OOIIE00pa30BaTEIbHON AMCIUILINHBI
pacKpbIBalOTCA Yepe3 MUCIUIUIMHAPHBIC Pe3y/IbTaThl, HAMPaBICHHBIE HA (OPMUPOBAHUE
00X 1 NpoeCCUOHATIBHBIX KOMIIETEHLUHI 10 pa3zesiaM U TEMaM COAEpKaHHs y4eOHOro
Marepuana.

Kox n HaumenoBa-
HUE (HOPMUPYEMBIX Paznen/Tema Tun OLeHOYHBIX MEPONPUATHIA
KOMIIETEHIIN I
Paznea 1. Kierka — cTpyKTYpHO-(pyHKIMOHAJILHAS KonTposnbHas padota « MoJieKyIsipHbIi
e/INHULA )KUBOT0 YPOBEHb OPraHU3alUH KUBOTOY
OK 02 buonorus kak Hayka. O0mas 3armoHeHUEe TaOJIUIBI C OMMMCAHUEM METO-
XapaKTEPUCTHKA JKU3HU JIOB MUKPOCKOITMPOBAHUS C UX IOCTOUH-

CTBaMH M HEJIOCTATKAMH.
3anonHenue Tabnuiel «BKiaa y4eHbIX B
pa3BUTHE OMOJIOTHID)

3anoiaHeHne CPaBHUTENBbHOM TaOIUIIbI
CXOJICTBA U PA3JIMYUH )KHUBOTO U HE KUBOTO

OK 01 CrpykrypHO-dyHKIMOHaNbHAA |OueHUBaeMast AUCKYCCHs 10 BOIIPOCAM JIeK-
OK 02 OpraHu3anys KJIeTOK UK
OK 04 Pa3paboTka MEHTaIbHON KapThI 1O KJIACCH-

(buKaluy KIETOK U UX CTPOCHUIO Ha TIPO- U
AYKAPUOTUYECKHUX U IO APCTBAM B MUHH
rpynmnax

BrinosiHeHuE 1 3amMTa TPaKTUYECKUX pa-
00T:

Halnronenue kieTok pacTeHU# U )KHUBOT-
HBIX, UX onucanue. CpaBHEHUE CTPOEHUS
KJIETOK PaCTEHUM W )KMBOTHBIX
[IpencraBieHne yCTHBIX COOOIICHHUIA € TIpe-
3€HTalHEN, MOATOTOBJIECHHBIX MO MEPEUHIO
HMCTOYHUKOB, PEKOMEHOBAHHBIX IIPENOAA-

BaTelleM
OK 01 CrpykTypHO-(QyHKIMOHATIBHBIE  |DpPOHTATIBHBIN OMpoC
OK 02 (akTOpBI HACIIEICTBEHHOCTH Paszpabotka rnoccapus

Pemenue 3axau Ha onpeneneHue nocieno-
BaTEJIbHOCTU HYKJIEOTHUI0B, aMUHOKHCIIOT B
HOPME U B CIIy4ae U3MEHEHUS TOCIIEN0BA-
TenbHOCTH Hykneotu 0B JTHK

OK 02 OOMeH BelecTB U peBpalle- @poHTANBHBIN 0IIPOC
HUE SHEPIUHU B KIIETKE 3aroyIHeHNe CPaBHUTEILHON TaOINIIbI Xa-
PaKTEepUCTHUK TUTIOB OOMEHA BEIIECTB
OK 02 KuzHeHHbIH IUKI KIeTKH. Mu- | O6cyxaeHne o BOpocaM JIEKIIUN
OK 04 T03. Meiio3 Pa3paboTka neHThI BpeMEHH KH3HEHHOTO
LUK
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Pa3nes 2. Ctpoenue u GyHKIIMH OPpraHu3Ma

Konrponsnas padora “Ctpoenue u pyHk-
UK OpraHuszma’”

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemast TUCKyCCHS

Pa3paboTka MeHTaIbHON KapThl TKAHEH,
OpPraHOB U CHUCTEM OpraHOB OpPraHU3MOB
(pacTeHus, )KUBOTHBIE, UETIOBEK) C KPaTKOM
XapaKTePUCTUKON MX PYHKIUH

OK 02

@OopMBI pa3sMHOKEHHS Opra-
HU3MOB

@pOHTAIBHBIN OIIPOC

3arnosHeHre TaOIMLIbI ¢ KPAaTKOM XapakTe-
PUCTUKOI 1 IpuMepaMu GOpM pa3MHOXKE-
HUS1 OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHuil, J)KUBOTHBIX
U YeJIOBEKa

PazpaboTka JeHTbI BpEMEHHU C XapaKTepHu-
CTHKOI 3TallOB OHTOT€HE3a OTCIbHOM
IPYIIION JKUBOTHBIX M YEIOBEKA M0 MUKPO-
rpynmnam

Tect/onpoc

CocraBneHHe )KU3HEHHBIX [IUKJIOB PACTCHHUI
1o otaenam (MOXOBHIHBIC, XBOIIICBUIHBIE,
NaropOTHUKOBU/IHBIC, TOJIOCEMEHHBIE, T10-
KpPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACTIEAOBAHUS

PaspaboTtka rioccapus

OpOHTAIBHBIN ONPOC

Tect no Bompocam JeKIUU

Pewenue 3aay Ha onpejeneHye BepositT-
HOCTH BO3HUKHOBEHUS HACJIEICTBEHHBIX
MPU3HAKOB MPU MOHO-, TU-, TOJTUTHOPHI-
HOM U aHATM3UPYIOIIEM CKPEIIMBAHUU,
COCTaBJICHHE T'€HOTUITNYECKUX CXEM CKpE
[TUBAHUS

OK 01
OK 02

CI_ICHJ'ICHHOG HACJICJOBAHUC IIPpU-
3HaKOB

Tecr

Pa3paboTtka rioccapus

Pemenue 3a1ay Ha onpe/eieHne BEpOsT-
HOCTH BO3HUKHOBEHUS HACIIEACTBEHHBIX

MPU3HAKOB MU CIETUIEHHOM Hacje/10Ba-
HUU, COCTaBJICHNE TeHOTHUITHYECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

Pemenue 3amau Ha onpeneneHue Tuna My-
Talnun HpI/I nepejlaqe HACJICACTBECHHBIX HpI/I-
3HAKOB, COCTAaBJICHUEC I'€CHOTUIIMYCCKUX CXEM
CKpEIIBaHUS

Paznen 3. Teopusi 3BoI0uMuK

KonTtponbHas padora “Teopetnueckue ac-
MEKTHI DBOJIOINN KU3HH Ha 3emire”

OK 02
OK 04

Hcropust 3BOIIOIIMOHHOTO y4e-
HUs. MUKpPO3BOITIOLUSA

@pOHTAIBHBIN ONPOC

Pa3paboTka rioccapus TEpMHUHOB
PazpaboTka JIeHTbl BpEMEHU Pa3BUTHUS 3BO-
JFOIIMOHHOTO YUCHUS
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OK 02
OK 04

Makponssontonus. Bo3HUKHOBe-
HUE U pa3BUTHE KU3HU Ha 3emiie

OneHnBaemMast TUCKYCCHSI: HCIIOJIb30BaHHE
apryMEHTOB, OMOJIOTHYECKON TEPMUHOIOTUH
¥ CUMBOJIMKH JJIS IOKA3aTeNbCTBA POJCTBA
OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKUX
rpyImn

Pa3paboTka JeHTH BpeMEHN BOSHUKHOBEHHS
Y Pa3BUTHS )KU3HU Ha 3emJie

OK 02
OK 04

[Ipoucxoxxaenue 4eaoBeKa — aH-
TpPOIIOTeHE3

®poHTaTIBHBINA OITPOC
Pa3paboTka 1eHTHI BpeMEHH MTPOUCXOXKIC-
HUS YeJIOBeKa

Pazgen 4. Ikosorus

OK 01 Okonoruyeckue HakTopsl ¥ cpe- |TecT 1Mo IKOTOTrHIecKuM (GakTopam U cpe-

OK 02 Bl JKA3HU JlaM JKM3HH OPraHu3MOB

OK 07

OK 01 [Tomymsimus, cooOrecTBa, 3KocHu- |COoCTaBICHHE CXEM KPyTOBOPOTa BEILIECTB,

OK 02 CTEMBI UCMOJIb3Ys MaTepHalIbl JIEKIIUU

OK 07 Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX pac-
YEeTHBIX 3aJIaHUH 10 IEPEHOCY BELIECTBA U
SHEPTHUH B SKOCHCTEMaX C COCTABJICHUE TPO-
(uueckux 1ernen 1 nupamMu OMoMacchl U
SHEPTHUH

OK 01 buocdepa - rnobanbhas s5kon0-  |OueHuBaeMas IUCKyCCHUs

OK 02 rudeckas CucTeMa Tect

OK 07

OK 01 Bnusiaue antponorenssix ¢ak- |Tect

OK 02 TOpOB Ha Ouochepy [TpakTudeckas pabota “OTX0/1bI MPOU3BO/-

OK 04 crBa”

OK 07

OK 02 Bnusiaue conuaibHO- OueHuBaemasi JUCKyCCHUS

OK 04 AKOJIOTHYECKHUX (l)aI(TOpOB Ha Brinonnenue na60paT0pH0171 pa6OTI>II

OK 07 "VMcTBEeHHast pab0TOCIIOCOOHOCTD"

3J0pPOBbLEC UCIIOBCKA

Pasznen 5. buoJsorust B ;Ku3HH

3amuTa Kelca: mpeacTaBlieHre pe3yIbTaToB
pelieHus KecoB (BBICTYIJIEHUE C MTPE3eHTa-
1uen)

OK 01 buoTtexHonoruu B )U3HU Kaxa10- |BeimonHenue keiica Ha aHanu3 UHGOpMAIK

OK 02 ro 0 Hay4HBIX JJOCTUKEHUSIX B 00JaCTH IreHe-

OK 04 TUYECKHUX TEXHOJIOTUM, KIETOYHON HUHKEHE-
pHUH, MUIIEBBIX OMOTEXHOJIOTUH (TI0 TpyT-
1am), IpeJICTaBJICHUE PE3YIbTATOB PEIICHUS
KEeHCOoB

OK 01 [TpomebinenHast OnorexHoorust |BeimonHeHue keiica Ha aHaU3 UHpOpMAaIK

OK 02 0 Pa3BUTUH POMBIIIIEHHOW OMOTEXHOIIO-

OK 04

rHii (1o rpymnmnam), mpeICTaBICHUE Pe3yib-
TaTOB PEIICHUS KEHCOB
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OK 01

COHH&HLHO-BTH‘IGCKI/IG ACIICKTHI

BrinonHenue keiica Ha aHaTU3 HHPOPMALUU

OK 02 OMOTEXHOJIOTHI 00 3TUYECKHX acleKTax pa3BUTHUA OMOTEX-

OK 04 HOJIOTHUH (IO TpyNIam), peICTaBIeHUe pe-
3yJIbTaTOB PELICHUs KEHCOB

OK 01 buotexnonoruu u Texunueckue |BrInonaHeHue Keiica Ha aHanu3 HHpOpMaUn

OK 02 CHCTEMBbI 0 Pa3BUTHUSI OMOTEXHOJIOTHH C IPUMEHEHUEM

OK 04

TEXHUYECKUX CHCTEM (TI0 Ipynnam), mpes-
CTaBJICHUE PE3YJIbTATOB PEIICHUS KEWCOB
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