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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMIUVIMHBI B  CTPYKTYpe oOpa3oBaTebHOM
nporpammsl CIIO:

OO6mieoOpa3oBaTenbHas IUCHUILINHA «brogorus» sSBIsICTCS 00s3aTeIBLHOM
4acThlo  001Ie00pa30BaTENLHOTO IMKJIA OOpa3oBaTeNbHOM MPOrpaMMbl B
coorBercTBHH ¢ PI'OC CIIO mo cnemumanbHoctn 23.02.09 ABTOMatuka u

TelleMEeXaHnKa Ha TPAHCTIOPTe (’KEIe3HOIOPOKHOM TPAHCIIOPTE)

1.2. Leau n miianupyemblie pe3yJabTaThl 0CBOCHHS U CHUILTUHBI:
1.2.1 Ieab AMCHUIIHHBI

ConeprkaHue nmporpaMmMbl 0011e00pa3oBaTeIbHON TUCIUIUIMHEI « BUOTOTHs»
HaIllpaBJICHO Ha JOCTH)KEHUE pE3yJIbTaTOB €€ H3Y4YEHUSI B COOTBETCTBHHM C
tpedoBanusimu  GI'OC COO c¢ yueroM mnpodecCHOHANIBHON HampaBIEHHOCTH
®I'OC CIIO. lenp n3ydenuss qucHUIUIMHbBL «bronorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE  OOy4YaloIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJTILHOU
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra © NPUOOPETEHHE YMEHH
WCIIOJIb30BaTh ATU 3HAHMS I TPAMOTHBIX JICMCTBUH B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue ey u3yueHus AUCHUILUINHBI «buoiorus» Ha 6a30BOM ypOBHE
oOecrieuynBaeTcs pelIeHUueM CIIeIyIOUUX 3a1au:

- OCBOCHHE OOYYaIOUIUMUCS CHUCTEMbl 3HAHUM O OHUOJOTUYECKUX
TEOPUSIX, YUCHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MIPaBUIaX, CIyKaIIuX
OCHOBOM 11 (hOPMUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE
MHUpa,

O MeTOoJaX HAy4YHOTO I[IO3HAHUS, CTPOCHHH, MHOTOO0Opa3Wu M OCOOCHHOCTSX
JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHHU3allUM, BBIAAIOIIUXCA OTKPBITUSAX U

COBPCMCHHBIX HCCJIICJOBAHUAX B 6I/IOHOFI/II/I;



- dopmupoBanue y o0yJaronmxcs MMO3HABATEIIbHBIX,
WHTEJUICKTYaJTbHBIX
U TBOPUYECKHX CIOCOOHOCTEH B MpOLIECCE€ aHalu3a JIAHHBIX O MYTSIX Pa3BUTHSA
B OMOJIOTMM HAay4HBIX B3IJISIIOB, UACH M MOAXOAOB K M3YyUEHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

- CTaHOBJICHHE y OOydJarommxcst oOuied KyJabTypbl, (QYHKIIMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OLIEHUBATDH SIBJIICHUS OKPY>KAIOIIETO
MHpa JKHBOW TPUPOILI HA OCHOBAaHWW 3HAHWA W OMBITA, TOJYYCHHBIX IPHU
U3y4YeHUU OHOJIOTUY;

— dbopmupoBaHre y oOy4aromuxcs YMEHUN WILTIOCTPUPOBATh 3HAUCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JCSITCIBHOCTH YeENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

- BOCITUTaHWE YOCKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEJIOBEKOM
JKHUBOU

— IPUPOJIBI, HEOOXOIWMOCTH OCPEeKHOTO  OTHOIICHUS K  HEH,
COOJIIOJICHUSI STUYECKUX HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX MCCIIEIOBAHUA;

— OCO3HaHWE IICHHOCTH OWOJOTWYSCKUX 3HAHWWU IS TTOBBIIICHHSI
YPOBHSI 3KOJIOTHYECKON KYJIbTYPHI, 7151 (HOPMHUPOBAHMSI HAYIHOTO MUPOBO33PCHHUS;

- NpUMEHEHUE TNPUOOPETEHHBIX 3HAHUM W YMEHUW B TIOBCEIHEBHOM
KUZHH
JUISL OLIEHKH TIOCIIEACTBUM CBOEM JESATEIBHOCTH IO OTHOUIEHUIO K OKPYKAKOLIEH
cpene, COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME W  COOJIOJeHHE  Mep

npodUIaKTUKU 3a00JIeBaHUM.



1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHsI 0011e00pa30BaTeJbHOM JUCHMILUIMHBI B cO00TBeTCTBHH ¢ PI'OC
CIHO u Ha ocHoBe ®I'OC COO

Kon u naumenoBanue
bopmMHpyeMbIX
KOMIIETEHIINH

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIIMHBL

Oo6mue

JucuunnuHapHbie

OK 01. Beibupats
CIIOCOOBI peICHUs 3a1a4
npoecCHOHATBLHOM
JeSITeIIbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

JIngHOCTHEIE PE3YIbTAaThl AOJKHBI OTpaXaTb B YacCTH:
TPYAOBOI'O BOCIIMTAHUSA:
- FOTOBHOCTBH K TpyAy, OCO3HAHUC IICHHOCTHU MAaCTCPCTBA,

Tpynonooue;

- TOTOBHOCTH K AKTUBHOMN JESITEIbHOCTH
TEXHOJIOTUYECKOM W  COIMAalbHOM  HAIpPaBICHHOCTH,
CIIOCOOHOCTh WHUIIUHPOBATH, TUTAHUPOBATH u

CaMOCTOSITEJILHO BBIIIOJIHATD TaKyIO 1€ATEIbHOCTD;

- HMHTEpeC K pas3iauyHbiM cdepaM MpodhecCHOHATEHON
JESATEIIBHOCTH.

MetanpeameTHble pe3yibTaThl 10JKHbBI OTPaXKaTh:
OBnanenune YHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEIbHBIMU JIEHCTBUSAMU:

a) 6a30BbIe JOIMUECKUE JICHCTBUS:

- CaMOCTOSITEJIbHO (OPMYJIUPOBATh U aKTyaJIU3UPOBATh
pobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- }’CTaHaBJ'II/IBaTB CYHIGCTBGHHBIﬁ HpI/ISHaK NN
OCHOBaHUSl NI  CpaBHEHMs, KIacCUPUKALUU U
0000IIICHHS;

- OIPENENSTh LI AeATEIbHOCTH, 33/1aBaTh MapaMeTphl
nu KpI/ITepI/II/I UX OOCTHUKCHUA,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHUS

B paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OICHUBATh
COOTBECTCTBHUC pe?)y.]'H)TaTOB neiasaM, OILICHUBATh pI/ICKI/I
IOCJIEACTBUI IeITEILHOCTH,

0) 6a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIBCKOM

I[IP6 1. CdopMupoBaHHOCTH 3HAHUH O MECT€ M POJH
OMOJIOTHH B CHCTEME HAYYHOTO 3HaHUs; QYHKIMOHAIHHON

IPaMOTHOCTH  YEJIOBEKa JJIsl  PEIICHUS  KU3HEHHBIX
poOJem.

I[IP6 2. CdopMHpPOBAHHOCTH yMEHHUS  PACKPHIBATh
cofiepKaHue OCHOBOTIOJIATAIOIINX OMOJIOrMYecKuX
TEPMUHOB W TIOHATHH: >XW3Hb, KJIETKA, TKaHb, OpTaH,
OpraHu3M, BHJ, TOMYJSALUS, 5KOCHCTEMa, OMOIICHO3,

ouocdepa; metabonmm3m (0OMEH BEIIESCTB W MPEBpAIICHUC
SHEPruM), TOMeocTa3 (caMoperynsanus), OMocuHTe3 Oelnka,
CTPYKTypHasi OpraHHU3aIys KUBBIX CUCTEM, JUCKPETHOCTD,
CaMOpETyJISIHS, CaMOBOCIIPOU3BEICHHUE (PEIPOIYKIIHS),

HACJIC/ICTBEHHOCTh, W3MEHYMBOCTH, JHEPro3aBHCHUMOCTD,
POCT U pa3BUTHE, YPOBHEBAsI OpPraHU3ALIS.
I[IP6 3. CdopMHUpPOBAaHHOCT, yYMEHHS  pacKpbIBaTh

coJiep’KaHHe OCHOBOIIOJIATAOIINX OWOIOTUYECKUX TEOpHUit
W THUIOTE3: KJIETOYHOM, XPOMOCOMHOW, MYTAI[MOHHOM,
SBOJIIOIMOHHOM, TPOUCXOKICHUS KU3HHU U YEIOBEKA.

I[IP6 4. CdopMHUPOBAaHHOCT yYMEHHS  pacKphIBaTh
OCHOBOIIOJIATraroI1e Ouosornyeckue 3aKOHBI u
3akoHomepnoctu (I. Mennens, T. Moprana, H.U.

Basunona, 3. I'ekkens, @. Mronnepa, K. bapa), rpanuiist
UX TPUMEHUMOCTH K KHBBIM CHCTEMaM.

I1P6 5. IlpuoOpereHue ombITa HMPUMEHEHHUS OCHOBHBIX
METO/I0B HAyYHOTO TTO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTHU:
HaOJIOZICHNsT M ONMCAaHUS JKUBBIX CHCTEM, IPOLECCOB M
SIBIICHHIA; OpPTaHW3allMH W TPOBEICHUS OMOIOTHIECKOTO
HKCIEPUMEHTA,  BBIIBI)KEHUS  TUIIOTE3,  BBISBICHUS




U TIPOCKTHOW JCATCIbHOCTH, HAaBBIKAMH pa3peIleHUs
pooem;

- BBISABJISITH IPUYUHHO-CIICJICTBEHHBIC CBA3H

Y aKTyaJTu3UPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y

€¢ peIICHHS, HaXOIWTh apryMEHTHI JUI JI0Ka3aTelbCTBa
CBOMIX YTBEPXKJICHHIA, 3a/1aBaTh MapaMeTPhl U KPUTCPUU
peIIeHNs;

- aHATU3HUPOBATH IMOJYYCHHBIE B XOJAC PEHICHUS 3aJa4u
pe3yJIbTaThl, KPUTHYECKU OICHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;
paspabarbiBaTh IUIAaH pEIICHUS NPOOJEMBbI C Y4ETOM
aHaJIN3a UMEIOIINXCS MAaTePUATBHBIX U HEMaTepUaTbHBIX
pecypcos;

- YMETh MIEPEHOCUTD 3HAHUS B IMO3HABATEIIBHYIO

Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATCILHOCTH,

- YMETh MHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obacrei;

- BBUIBHTaTh HOBBIC HJICH, MpeljiaraTh OpPUTHHAJIbHBIC
MOJIXOJIbI M PEIICHUS

3aBUCHUMOCTH  MEXIy  HCCIEAYEeMbIMH  BEJIMYHMHAMH,
00BSICHEHUS MOJTy4EHHBIX pe3yIbTaToB
U (popMynrpoBaHUS BBIBOJIOB C MCIIOJIb30BAHHEM HAYUHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

I[IP6 6. CdopMUpPOBAaHHOCTH  yYMEHHS  BBLICIATH
CYIIECTBEHHBIC TPU3HAKA BHUPYCOB, KIETOK MPOKAPHOT U
HYKapuoT; OJTHOKJICTOYHBIX u MHOTOKJIETOUHBIX
OpraHu3MOB, BHUJOB, OHOIE€OIICHO30B U  JKOCHUCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M IPEBPAIICHUS
PHEPTUU B KIJIETKe, (OTOCHHTE3a, IUIACTUYECKOTO H
HHEPreTHUECKOro oOMeHa, XeMOCHHTe3a, MUTO3a, Meilo3a,
OTLJIOJJOTBOPEHHS, pa3BUTHS u Pa3MHOXKEHUS,
WHIUBUAYAILHOTO DPAa3BUTHS oOpraHu3Ma (OHTOreHe3a),
OOprOBI 332 CYIIECTBOBAaHWE, ECTECTBEHHOI'O OTOOpA,
BUJ000pa30BaHUs, MPUCTOCOOICHHOCTH OPraHU3MOB K
cperae oOWTaHUS, BIMSHUS KOMIIOHGHTOB 3KOCHCTEM,

AQHTPOTIOTEHHBIX ~HM3MEHEHMH B OKOCHCTEMax CBOEH
MECTHOCTH, KpYrOBOpOTa BELIECTB H MpEBpallCHUE
sHepruu B Ouocdepe.

I[MP6 7. CdopMupoBaHHOCTH  yMEHHS  NPUMEHATH

NOJydeHHbIE 3HAHMUA Ul OOBSICHEHHs OHOIOTMYECKUX
NPOIECCOB W SBJICHUHM, I TPUHATHS TPAKTHIECKUX
peleHnii B TOBCEAHEBHOM KHU3HM C LIETbI0 OOeCTeYeHus
0€301acHOCTH CBOETO 370POBbS M 37J0POBbS OKPYKAFOITHX
arozeil, coOmroneHust 340poBOro obOpas3a KHU3HU, HOPM
IPaMOTHOTO IMOBEJIEHUS B OKpYXKAKOUIEH IPUPOIHOU
cpele; TIOHMMaHWE HEOOXOJUMOCTH  HCIIOJIb30BaHMUS
JOCTHDKEHUI COBpPEMEHHON OMOJIIOTMH M OHMOTEXHOJIOTUH
JUTSL PallMOHATIBHOTO TPHPOJIOTIOIE30BaHUS.

ImP6 8. ChopMHUPOBAaHHOCTb ~ yYMEHHUS  peIIaTh
OMOJIOTUYECKHE 3a]la4d, COCTABJIATh T'eHOTHITHYECKHUE
CXEMBbl CKpEIMBAaHUs JJIsl Pa3HbIX THUIIOB HacCleJI0BaHMS
MPHU3HAKOB y OPraHMW3MOB, COCTaBISTh CXEMBI TNepeHoca




BEUIECTB W DHEPrMM B DSKocucTeMax (Llemu MUTaHUs,
MUIIEBBIC CETH).

I[IP6 9. CdopMHUpPOBAaHHOCTL YMEHUH  KPUTHYCCKH
ollcHUBaTh HMH(OPMAIMIO OWOJIOTUYECKOTO COJCpIKAHUS,
BKJIIOUAIOIIYIO TICEBJOHAYUYHblE 3HAHUA U3 Pa3IUYHBIX
MCTOYHUKOB (CPEICTBa MacCOBOM HH(pOpMAIMH, HAYyYHO-
MOMYJISIPHbIE MaTepUalbl); UHTEPIPETUPOBATh STUUECKHE
acTieKThl COBPEMEHHBIX HCCIEIOBaHMA B OHMOJIOTHH,
MeAMIMHE, OMOTEXHOJOTMH; paccMaTpUBaTh IJI00ANbHbIE
HKOJIOTHYECKHE TPOOIEeMbl COBPEMEHHOCTH, (pOopMUpPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO.

I[MP6 10. CdopMupoBaHHOCTH yMEHHH  CO3/1aBaTh
cOOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJIOTMYECKON WHPOPMALMU U3 HECKOJIBKUX
UCTOYHUKOB, TPAMOTHO UCIOJb30BaTh  IMOHATHIHBIN
anmapat OMOJIOTHH

OK 02. lcnonb3oBaTh
COBpPEMEHHBIE CPEACTBA
IIOUCKA, aHaJIM3a U
UHTEpIpETanun
uHpopMaLnu 1
nH(pOpMaLIOHHbIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 3a/1a4
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YNbTaThl JOJDKHBI OTpa)KaTh B YACTHU:
LIEHHOCTH HAyYHOTO [MO3HAHUS:

-c(hopMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl U OOIIECTBEHHOM MpakTHKH, OCHOBAaHHOTO Ha
JMaJiore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MECTa B IOJMKYJIbTYPHOM MHpE.

MeTtanpeameTHble pe3yibTaThl 10JKHbBI OTPaXKaTh:

Osnanenue YHHUBEPCATIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMHU:

B) paboTa ¢ nHpopmarueil:

- BJIAJeThb HABBIKAMH  TOJYYeHHUS  WHGPOpMAIHU
U3 HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO
OCYHIECTBIISITH ~ MOWCK,  aHAINW3,  CHUCTEMaTH3aIHIO

U UHTEpPIpETalni0 HHQPOPMAIMN Pa3IUYHBIX BHAOB U
dhopm mpecTaBIeHNUs,

- OLICHUBATb AOCTOBCPHOCTD, JCTUTUMHOCTD

I[IP6 1. CdopmupoBaHHOCTH 3HAHUH O MECT€ M POJH
OMOJIOTUHM B CUCTEME HAyYHOTO 3HaHUS; (YHKIMOHAIBHOM

IPAMOTHOCTH  4YEJOBEKa JUIi PpEIICHHS KM3HEHHBIX
npoOem.
IIP6 7. CdopMHPOBAaHHOCT YMEHHUS  HPUMEHSTbH

MOJIyUEHHBbIE 3HaHUS JUIsl OOBACHEHUS OMOJOTHYECKUX
NPOIIECCOB U SIBICHUM, AN TNPUHATHA NPAKTHUYECKUX
pelieHnii B MOBCEIHEBHON XU3HU C IEIbI0 00ECTICUCHUSI
0€30IaCHOCTH CBOET'O 3/I0pPOBbS U 370POBbsl OKPYKAFOIIUX
Jroeil, coOmoaeHusl 370poBOro o0Opasza KHU3HU, HOPM
IPaMOTHOTO TIOBEIEHUS B OKPY)KAIOWIEH IPHUPOIHOU
cpele; TOHHMMaHUE HEOOXOAMMOCTH  MCIIOJIb30BaHMS
JOCTMDKEHUI COBpEMEHHOW OHMONOTMHM M OMOTEXHOJIOTHH
JUTSL pallMOHATIBHOTO MPUPOI0NOIBE30BaHNUS.

I[IP6 10. CdopMupoBaHHOCTH yMEHHH  CO3/1aBaTh
CcOOCTBEHHBIE MHUCHbMEHHBIE U YCTHbIE COOOLICHHUS Ha
OCHOBE OMOJIOTMYECKON HMHPOpPMALMM U3 HECKOJIbKUX




nH(pOpMalUY, €€ COOTBETCTBHE MPABOBBIM M MOPAJIbHO-
STUYECKUM HOpMaM

HCTOYHHUKOB, rpaMOTHO HCIIOJIB30BaTh TMOHATHHHBIN

anmapat OMOJIOTHH

OK 04. DddexTruBHO
B3aHMMOJCHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

JIn4HOCTHBIE pe3ynbTaThl JODKHBI OTpakaTh B YaCTH:
[IEHHOCTH HAy4yHOTO TIO3HAHMS: OCO3HAaHWE IIEHHOCTH
HAay4YHOW JIEATEIIbHOCTH, TOTOBHOCTb OCYIICCTBIISITH
MPOCKTHYI0 H  HUCCIICJIOBATEILCKYIO  JIEATEIHHOCTh
WHJIMBHIYQJIBHO U B TPYIIIIE.

MeTanpeamMeTHble pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnazieHue  YHHUBEPCAIBHBIMU  KOMMYHUKATHBHBIMH
JIEHCTBUSIMU

0) COBMECTHasl IeITEIIbHOCTb:

- IOHUMATh U UCIIOJIL30BaTh IPEUMYIIECTBA KOMaH/IHON
Y MHAMBHUAYaAIbHOMN paboThI;

- TpUHAMATh eI COBMECTHOW  JICATEIHHOCTH,
OpraHU30BBIBATh M KOOPJAMHUPOBATH JICHCTBHS

M0 ¢€¢ JOCTHXKCHHUIO: COCTAaBIITh IIJIaH JACHCTBUM,
pacmpenenartb poilu C Yy4eTOM MHEHHUH YYaCTHHUKOB
00CYXKIaTh Pe3yJIbTaThl COBMECTHOM PabOThI

I[IP6 5. IlpmoOpereHue ompiTa TPUMEHEHHS OCHOBHBIX
METOJIOB HAyYHOT'O TIO3HAHHUSI, HCIIOJIH3yEMbIX B OMOJIOTHH:
HaAOJIOZICHUST M ONKCAHUS JKUBBIX CHCTEM, IPOIECCOB U
SIBIICHUH; OpraHW3alud M TPOBEACHHS OHOJIOTHYECKOTO

OKCIICPUMCHTA, BBIJIBHKCHU A TUIo0TE3, BBIABJICHU S
3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU BCJIIMYNHaMU,
00BICHEHHS IMOJIYYCHHBIX PE3YIBTATOB nu

(GbOopMyITMpPOBaHUS BHIBOJIOB C HWCIOJIB30BAHUEM HAYYHBIX
MOHSATUM, TEOPUI U 3aKOHOB

OK 07. CogeiicTBoBaTh
COXPaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTh 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
HPUHLIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,
3¢ (PEeKTUBHO AEHCTBOBATH
B Upe3BbIYAIHBIX
CUTYaIUAX

JInuHOCTHBIE pe3ynbTaThl JOJHKHBI OTpa)kaTh B YacTH:
9KOJIOTMYECKOTO BOCHUTAHUSA: - CPOPMHUPOBAHHOCTH
JKOJIOTMYECKOM  KyJbTYpbl,  INOHUMAaHWE  BIUSHUSA
COLIMAJIbHO-9)KOHOMHUYECKUX IPOLIECCOB HAa COCTOSHUE
IPUPOAHOM M COLMAIBHOM  Cpelbl, OCO3HAHHE
JI00ABLHOTO XapaKTepa IKOJIOTHIECKUX PodIieM;

- IUIAaHMPOBAaHME U  OCYILIECTBJICHHWE JIEUCTBUH B
OKpyXXalolllel Ccpelae Ha OCHOBE 3HAHUS  LeJIeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- AKTMBHOE HEINpUATHE JAEWCTBUM, INPUHOCALIIMX Bpex
OKpY>Karollen cpere;

- yMEHHE MIPOrHO3UPOBATh
9KOJIOTHUECKHE MIOCJIEAICTBUS
JNEUCTBUMN, TPEAOTBPALIATh UX;

- pacuIMpeHHUE OMbITa MAEATEIbHOCTH HSKOJIOIMYECKON

HeOJIaronpusITHbIE
peaNPUHIMAEMBIX

ITP6 5. IlpumoOpereHue ompiTa TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO TIO3HAHHUSI, HCIIOJIb3yeMbIX B OMOJIOTHH:
HAOMIO/IEHUsI U OIHKCAHUS KUBBIX CHCTEM, MPOIECCOB U
SIBIICHUH; OpraHW3alil W TIPOBEACHHS OHOJIOTHYECKOTO

9KCIICPUMCHTA, BBIABHKCHU A THUIIOTEC3, BBISBJICHUA
3aBUCHUMOCTH MCKOY HCCICAYEMBIMU BCJIIMYHNHaMU,
0OBSICHEHUS MOJIYYCHHBIX PE3YyIbTATOB u

(GbopMyTUpOBaHUS BBIBOJIOB C HMCIOJb30BaHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB.

I[IP6 6. CdopMHPOBAaHHOCTL  YMEHHUS  BBIJCISTH
CYILIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT; OJTHOKJIETOYHBIX u MHOTOKJIETOYHBIX
OpraHW3MOB, BHJIOB, OHOTEOIICHO30B M OSKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIIECTB M IIPEBPAIICHUS
DHEPrUM B KJIETKe, (OTOCHMHTE3a, TIIACTUYECKOTO W




HaMpaBJIECHHOCTH.

MertanpeameTHbIE PE3YIAbTATHI JOJKHBI OTPAXKATh:
OBilaiecHue  yHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU

0) COBMECTHasl IeATEIIbHOCTh:
- TIOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHJIUBHUIYaJIbHON paOOTHI;

-  NOpUHUMATH LEIM  COBMECTHOW  JEATEIIbHOCTH,
OpraHu30BbIBATH u KOOPAUHUPOBATH JICCTBUS
M0 €€ JOCTHXKCHHUIO: COCTaBIITh IIJIaH ACHCTBUM,

pacmpenenartb poild C Yy4eTOM MHEHHUH YYaCTHHUKOB
00CYXIIaTh pe3yJIbTaThl COBMECTHOU PaOOTHI

IHEPreTUYeCKOro 0OMeHa, XeMOCHHTE3a, MUT03a, Melo3a,
OIIJIOAOTBOPCHUA, Pa3BUTHA n PAa3SMHOKCHUA,
UHIUBHIYyaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHE3a),
OOprOBI 332 CYIIECTBOBAaHWE, ECTECTBEHHOI'O OTOOpA,
BUI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHHU3MOB K
cpeac 06I/ITaHI/ISI, BJIUAHHUA KOMIIOHCHTOB JKOCUCTECM,

AHTPOIIOTEHHBIX ~M3MEHEHUH B HKOCHCTEMAax CBOEH
MECTHOCTH, KpYroBOpOTa BELIECTB U IpEBpallEHUE
sHepruu B Ouocdepe.

I[MP6 7. CdopMHUPOBaHHOCT YMEHHS  HPUMEHSATH

MOJyYCHHBIC 3HAHHUSA JUIS OOBSICHEHHS OMOJIOTHYECKUX
HpOHeCCOB nu $IBJ'ICHI/H>'I, JJIA HpI/IHﬂTI/Iﬂ HpaKTI/I‘-IGCKI/IX
peleHui B ITIOBCETHEBHOM JKA3HH
C 1enblo0 obecrieueHusi 0€30MacHOCTH CBOETO 37I0POBbS U
3JI0POBbSI OKPYIKAIOIIUX JIFOJICH, COOJIOJICHHS 30POBOTO

obpaza ’KM3HH, HOPM TpPaMOTHOTO TIOBEJCHUS B
OKpYXaromieu MPUPOJTHOMN cpene; MMOHUMAaHNe
HE00X0UMOCTHU WCIIOJIb30BaHUS JIOCTHKEHHIM
COBpPEMEHHOH  Ouojoruu W OWUOTEXHONOTHH s

parOHAJIBLHOI'O0 MPHUPOAOITI0JIb30BaAHNA
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2. CTPYKTYPA M COJEPXKXAHUE OBIIEOBPA3OBATEJLHOM

JAUCHUTIJINHBI
2.1. O0beM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI
Bup yueOHol paGoThI Oovem ¢
yacax

O06beM 00pa3oBaTe/ibHOI NPOrPaAMMBbI TUCITHIITIHHBI

OcHOBHOe coJiep:KaHue 62

B TOM YHCJIE:

TEOPETUUYECKOE 00yUCHHE 48
MIPAKTUYECKUE 3aHSITUS 14
IIpodeccrnoHaIbHO — OPHEHTHPOBAHHOE COAEPKAHNE 14

B TOM YHCJIE:

TEOPETUIECKOE O0yUEHUE 8
MPAKTUYECKUE 3aHATHS 6
JAu¢pepeHIMPOBAHHBIN 3a4eT 2
HTroro 78

HroroBas arrecranus B popme au¢epeHUMPOBAHHOIO 3a4eTa




2.2. TemaTu4ecKkHii MVIAH U COlePKAHME TUCHUIINHBI

HaumeHoBaHue Copep:xaHue y4eOHOro MaTepuasia (0CHOBHOE U NPOo(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemble
pa3esioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3aHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4acoB KOMIIEeTEeHIIUHU
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nen 1. Buosorus kak Hayka. ’KuBble cCCTeMbI M HX OPTraHH3aIUs 2
Tema 1.1 Bbuonorus — Hayka o xuBOd mpuponae. Csizu OHOJIIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU H 2 OK-2
buoJsorus JPYTUMHU €CTeCTBEHHBIMH HayKamu, punocoduelt, penurueii, STUKOi, 3cTeTukoil u mpasoM. Poib
B CHCTeMe HayK. O6uosioruu B (OPMHPOBAHUU COBPEMEHHOW Hay4yHOH KapTHHBI Mupa. Cucrema OMOJOTHYECKUX
Oo6masn HayK. MeTozpl MO3HaHUS KUBOW MPUPOBI (HAOII0IeHNE, IKCIIEPUMEHT, OMKMCAaHNe, U3MEpPEHHE,
XapaKTepUCTHKA Kinaccuukanus, MOJEIUPOBAaHHE, CTaTHCTUYECKass oO0padoTka JaHHBIX). JKHUBBIE CHCTEMBI
JKH3HH (OmocucTeMbl) Kak mpeaAMeT u3ydeHust Ouonorun. OTINYHE KUBBIX CHCTEM OT HEOPTaHUYECKOU
npupoabl. CBolicTBa OuoOCHCTeM M HUX pa3HOoOOpa3ue. YpPOBHU OpraHu3alud OHOCUCTEM:
MOJIEKYJIIPHO-TEHETUYECKHU, KJICTOYHBIH, OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BO,
AKOCHUCTEeMHBIHN (OHO - TeOIEeHOTHYEeCKUH ), OrnochepHbIit
Paznen 2 XumMmn4yecKknid COCTaB M CTPOEHHE KJIETKHU 6
Tema 2.1. XHAMHMYECKUH COCTAB KJIETKA. XUMHUYECKHUE DJIEMEHTHI: MAaKPOJIEMEHTBI, MUKPO3JIEMEHTHI. 1 OK-1
Xumuveckuii cocraB | Bona u munepanbHbie BeecTBa. OyHKIIMHM BOJbI U MUHEPAIbHBIX BEIIECTB B KIIETKE. OK-2
KjaeTku. Boga u [Tognepxanue ocMoTHYECKOTro OajaHca OK-4
MHHepaJbHbIe IIpakTuyeckoe 3ansTue Ne 1 «buonorudeckas posib MUHEPAJIbHBIX BELIECTB B 00eCIeYeHHUH 1
BellecTBa KHU3HENIESTEIILHOCTH OPTraHU3MOB, MPOSIBIICHUH AHCOaIaHCa MUHEPAIbHBIX 3JIEMEHTOBY
benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTHI — MOHOMephl OenkoB. He3ameHumble u 2
3aMEHMMbIE AMUHOKHCIIOTBI. AMHHOKHUCIIOTHBIH COCTaB. Y POBHHU CTPYKTYPBI OSIIKOBOM MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASI CTPYKTYypa). XUMUYECKHUE CBONCTBA OEIKOB.
buonoruueckue ¢ynkiun OenkoB. depmeHTHl — OuoNOrHueckue Katanuzatopbl. CTpoeHue
(dbepMeHTa: aKTUBHBIN 1IEHTp, cyocTpaTHas crenupudHocts. KodpepmenTsl. Buramunbl. OTinnuus
Tema 2.2. (epMEHTOB OT HEOPraHMYECKUX KaTaaM3aTOPOB. YTJIEBOIBI: MOHOCAXapuabl (IIH0K03a, pubo3a u
buoornyecku ne30Kkcupr003a), aucaxapujbl (caxapo3a, JlaKTO3a) M IOJHcaxapujbl (Kpaxmall, TJIHKOTEH,
BAKHBIC XMMMYECKME | 1enrono3a). Bronmornueckue (GyHKIMM yriaeBogoB. JIMmumsl: Tpuraunepuanbl, (Gocomumumsl,
coeIMHEeHH

crepounibl. ['mapoduminbHo-THIpodOOHBIE CcBOiicTBa. buonornyeckue GyHKIMU — JTUMHIIOB.
CpaBHeHHE YTIeBOJIOB, OCIKOB U JUMUAOB KaK MCTOYHUKOB 3Hepruu. HyKkiaenHOBBIE KHCIOTHI:
JIHK u PHK.

Hyxneotuasl — MoHOMepbl HyKJIeHMHOBBIX KuciaoT. Ctpoenue u ¢yukiuu JIHK. Crtpoenue u
¢ynkunn PHK. AT®: crpoenue u GpyHKIUN
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Tema 2.3.
CtpykTypHO-
pyHkunonanbHan
OpraHu3anms KJIeToK

[utonorus — Hayka o kierke. Kierounas Teopusi — npuMep B3aMMOJACHCTBHS UICH U (HAaKTOB B
Hay4yHOM MO3HaHUM. MeTopl u3yuenus kietku. Kietka kak nenoctHas xuBas cucrema. OO0miue
MPU3HAKH KJIETOK: 3aMKHYTasi Hapy»kHast MeMOpaHna, mosekynbl JJHK kak renernueckuii anmapar,
cuctemMa cuHTe3a Oenka. THIBI KIETOK: dyKapHoTH4eckas M mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHMS MPOKAPHUOTHIECKON KileTku. KieTouHas crenka Oakrepuii. CTpoeHHE SyKapHOTHIECKON
kieTkd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOM M TpuOHON KieTku. [loBepxHOCTHBIE
CTPYKTYPBI KJIETOK— KJIETOUHAsl CTeHKA, MIMKOKAIMKC, UX ¢yHkuuu. [Tna3marudeckas memOpaHa,
ee coiictBa u ¢yHkiuu. Lluromnasma u ee opranoupl. OqHOMEMOpPaHHBIE OPTaHOU Bl KIETKU:
OIIC, anmapar I'onbaxu, nuzocomsl. [loayaBTOHOMHBIE OpraHOM[bI KIETKH: MUTOXOHJIPHH,
wiactuapl.  [IporcxokaeHne MUTOXOHIpHM U Iuiactud. Buasl mnactua. HememOpanHble
OpraHoMW/Ibl KJETKU: pUOOCOMBI, KIETOYHBIM IIEHTP, LEHTPUOIH, PECHUYKH, IKIYTHUKH.
QOYHKIMUOPTaHOUJOB KIETKU. BkimroueHus. Snpo — peryiasaropHbld LeHTp KieTku. CtpoeHue
sapa: siiepHas 000104Ka, KaproIUIa3Ma,XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI. TpaHCTIOPT BEIIECTB
B KJIETKE

Pazgea 3. ZKKu3HenearebHOCTh KJIETKH

Tema 3.1.
O0OMeH BelecTB H
npeBpalieHue
JHEPTUM B KJIETKe

OOmeH BemiecTB, WM MeTa0O0IU3M. ACCUMWISIUS (IUIACTUYECKUA OOMEH) M JIUCCUMMIISIIIUS
(oHepreTHyecKrii OOMEH) — JIBE€ CTOPOHBI EIMHOTO Ipoliecca MeTabonu3Mma. Poib 3akOHOB
COXpPAaHCHHS BEIIECTBA © DJHEPrMM B MOHUMaHWM MeTabomm3ma. Twumbl  oOMeHa
BEIIECTB:aBTOTPO(GHBIN U reTepoTpodHbIid. Posib pepMEeHTOB B OOMEHE BELIECTB U MPEBPAICHUH
sHepruu B KieTke. DotocuHTe3d. CBetoBas W TeMHOBas (a3el (oTocuHTe3a. Peakmum
dotocunTe3a. DpdexTuBHOCTL PoTOCHHTE3a. 3HAueHHe (POTOCHHTE3a M KU3HU Ha 3emiie.
Brusiaue ycnoBmii cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI TOBBIMICHHSI €0 MPOIYKTHBHOCTH Y
KYJIbTYPHBIX pacTeHUU. XEeMOCHHTE3. XEMOCHHTE3UPYIOIINe OakTepuu. 3HAUeHHE XEMOCHHTE3a
JUTSL J)KA3HH Ha 3emute. DHepreTHUecKuii OOMEH B KJIeTKe. PacimerieHue BEmeCTB, BBIICICHHE H
aKKyMYJIMPOBAaHHUE PHEPTUH B KIIETKE. JTambl IJHEPreTuyeckoro oomena. ['mukonus. bpoxxenue u
ero BuIbl. KucinopogHoe  OKHCIEHWE, WIH KJICTOYHOe JbixaHue. OKHCIUTEIHLHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHa

Tema 3.2.
Buocunrtes 0eika

Peakuuu matpuuHoro cunresa. ['enernueckas nHdopmanus u JJHK. Peanuzanusa renernueckoit
uHpopmanuu B kieTke. ['eHeTH4ecknil Ko 1 ero cBoucTBa. TpaHCKPUNLINSA — MATPUUHBIA CHHTE3
PHK. Tpancmsmus — OuocunTes Oenka. Dtanbl TpaHcsiuu. KonupoBanue aMuHOKUCITOT. Pomb
pubocom B OmocuHTe3€e Oenka

IIpakTuyeckoe 3ansaTHe Ne 2 «PemeHne 3amad Ha OMNpEIEICHUE TOCIEA0BATEIbHOCTH
HYKJICOTHJIOB)

OK-1
OK-2
OK-4
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Tema 3.3. Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mcropust otkpbeiTus BupycoB ([. M. MBanOoBckuit). 2
Bupycsoi Oco0OeHHOCTH CTpPOEHHUs W KU3HEHHOTo IMKiIa BUpycoB. bakrepmodaru. bone3snu pacrenui,
KUBOTHBIX W YEJIOBEKA, BBI3bIBaEMbIe BUpycamu. Bupyc mmmynoxpedpuiura vyenoseka (BUY) —
Bo3Oyautens CIINa. ITpodrnakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001€BaHU
Pa3nen 4 PazMHoKeHHe M MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB 8
Tema 4.1. Knerounslif 1uKI, WM )KU3HEHHBIA UK KIeTku. MHTepdasza u muto3. [Iporeccrl, npoTekaromue 2 OK-1
Ku3HeHHBIH UK B uHTepdaze. Pemnukanus — peakuuss marpuunoro cunresa JHK. Crpoenue xpomocom. OK-2
KJIeTKH XpOMOCOMHBII Ha0Op — KapHOTHI. JIMIUIOMIHBIA M TalJIOWAHBIA XPOMOCOMHBIE HAaOOPBHI. OK-4
Xpomatuasl. LluTomoruyeckue OCHOBBI Pa3MHOXKEHHUS UM WHIAUBUAYAJIBHOTO  Pa3BUTHS
opranusmoB. [lenenune knetku — muro3. Ctaguu mMuto3a. Ilporeccsl, npoucxoasiume Ha pa3HbIX
cTaauax MuTo3a. buonornueckuit cmpica mutosa. [lporpammupyemast rulenb KISTKH - allonTo3
Tema 4.2. DopMBI pa3MHOKEHHS OPTaHU3MOB: OECIIOJIOE U MOJIOBOE. BHIbl 6€Crooro pa3sMHOKEHHUS: JICTICHHE 2
@opMbI pa3sMHOKeHUsI | HA/IBOE U ITOYKOBAHHWE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BET€TaTUBHOE Pa3MHOKEHUE.
OpPraHu3MoB HckyccTBeHHOE KIIOHMPOBAaHME OPraHU3MOB, €ro 3HaueHue Juisl cenekuuu. [lonoBoe pasmMHokeHueE,
ero otanuus ot 6ecrionoro. Meiio3. Craguu meiiosa. [Iporeccsl, mpoucxosiiue Ha CTaAusiX Meio3a.
[ToBenenne xpomocoM B Meno3ze. KpoccuHroBep. buonorumueckwii CMbICI W 3HAYEHHE MEHO3a.
["amerorenes — mporiecc 00pa3o0BaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [107I0OBBIE JKene3bl: CeMEHHUKHI
u smaHuKd. OOpa3oBaHWE M PA3BUTHE TIOJIOBBIX KIIETOK — TrameT (CIIepMaTO30H/I, SHICKIICTKA) —
cnepmatoreHe3 u  ooreHe3. (OCOOCHHOCTH  CTPOEHHS  SIMIIEKIETOK W CHEpMaTO30HJIOB.
OmnonorBopenue. [lapreHorenes
Tema 4.3. NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (SMOpUOTEHE3). DTarlbl 2
NupuBuayanbHoe SMOpPUOHAILHOTO Pa3BUTHSI Y MMO3BOHOYHBIX UBOTHBIX: JPOOJIEHUE, TacTPyJIsLKs, OpraHOTEHES.
pa3Butne oprann3moB | [loctomMOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPUOHAIBHOIO pPa3BUTHSA: MpPsIMOE, HENpsMoe
(mmunHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpOKJEHHBIE ypoacTBa. PocT u pazButue pacteHuil. OHTOre€He3 IBETKOBOI'O PAaCcTEHUS: IBOMHOE
OILJIOJIOTBOPEHHE, CTPOEHUE CEMEHH, CTaJIUU PA3BUTHS
IIpakTnueckoe 3anaTHe Ne 3 «lHpekunoHHbIE 3a00J€BaHMA M SHHIEMHM B HCTOPHH 2
yenoBevecTBa. Bakiunanus kak npopuiakTika HHPEKINOHHBIX 3a00I€BaHUID)
Pa3nes S HaciiercTBEeHHOCTh M HK3MEHYHBOCTh OPraHM3MOB 14
Tema 5.1. [Ipeamer u 3agaun reHeTUKHU. PoJib TUTONIOTHH ¥ SMOPUOJIOTHH B CTAHOBJICHUH T€HETHUKH. 2 OK-1
3aKoHOMepHOCTH Bxkmag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE TIEHETUKU. MeToAbl TEeHETHKH OK-2
HacJIel0BaHUA (rubpugonornyeckuii, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUUECKHI ). OcHOBHBIE OK-4

TEHETUYECKHUE MOHATUA. ['€HeTMYecKass CHUMBOJIMKA, MCIOJIb3yEMas B CXE€MaX CKpEIIWBAHUU.
3aKOHOMEPHOCTH HACTEOBaHUsI MPU3HAKOB, ycTaHOBIeHHbIE . Menmenem. MoHoruGpumaHoe
CKpelrBaHue. 3aKoH eAMHO00pa3us THOPHUIOB IEPBOTO MOKOJIEHUSI.
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[IpaBmiio noMuHUpPOBaHUs. 3aKOH pacllelUIeHHs] MPpU3HaKoB. ' unore3a uncrorsl ramer. IlomHoe u
HETOJHOE JAOMUHHMpOBaHUE. J{MrHOpHUIHOE CKpelMBaHKe. 3aKOH HE3aBUCHMOIO HACIICAOBAHUS
Mpu3HAKoB. [lUTOreHeTHYECKUE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIH3UPYIOIICE
cKperuBanue. VCrosap30BaHNnEe aHAIM3HPYIOMIEr0 CKPEIIMBAHUS IS OMNpEAEICHHS TE€HOTHIIA
ocobu

HpaKTI/I‘IeCK()e 3ansaTue Ne 4 «PemcHue 3ala4 Ha OIpCACIICHUC BCPOATHOCTH BO3HHUKHOBCHUSA
HaACJICACTBCHHBLIX IIPU3HAKOB IIPpH MOHOFI/I6pI/II[HOM, ,Z[I/IFI/I6pI/I,I[HOM, l'IOJ'II/Il"I/I6pI/II[HOM n
AHAIM3UPYIOIICM CKpCIIMBAHWH, COCTABJIICHUC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHU A

Tema 5.2.
CuenjieHHoOe
HACJIeOBaHHUeE
NMPHU3HAKOB

CueruieHHoe HaciieioBaHue npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HAacjieIOBAHUIO
reHoB. HapymieHue cuemieHus IeHOB B pe3ysibTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAsl TEOpPHUs
HaclleICTBEHHOCTH. ['eHeTnyeckne KapThl. I'eHeTHnka mosia. XpOMOCOMHOE ONpEAETeHHE 0.
AyTOoCOMBI M IIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHble U TIeTepOraMeTHbIE OpraHU3MBI.
HacnenoBanue npu3HAKOB, CLEIUIEHHBIX C IOJIOM

IIpakTnueckoe 3anstue Ne 5 «PemieHue 3ajau Ha ONpeNEICHUE BEPOSTHOCTH BO3HUKHOBEHHUS
HACJIe/ICTBEHHBIX IPU3HAKOB IPH CLEIUIEHHOM Hacle0BaHUM, COCTaBIECHUE T'€HOTUIHYECKUX
CXEM CKpEIIUBAHUSI»

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHUBOCTH

W3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIECACTBEHHAs M HacjleACTBeHHas. Posb cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOIN(DUKAITMOHHOW N3MEHUNBOCTH.
BapuanuonHsslil psg u BapuanuvoHHas kpusas. Hopma peakuuum npusHaka. KoandecTBeHHBIE U
KayecTBEHHBIC MPU3HAKA M MX HOpMma peaknuu. CBoiicTBa MOIUGPHUKAIIMOHHONW W3MEHYHUBOCTH.
HacnenctBenHast, Wiy reHOTUNNYECKas N3MEeHYMBOCTh. KoMOnMHaTHBHAs N3MEHUMBOCTh. Meiio3 u
MOJIOBOM TMpollecCc — OCHOBa KOMOMHATHMBHOW H3MEHUYMBOCTH. MyTallMOHHAsT H3MEHYHMBOCTb.
Knaccudukanus mMyTtanuid: reHHble, XPOMOCOMHbIE, T€HOMHbIe. YacToTa U MPUYUHBI MYyTalUH.
Myrtarenssle (akTopbl. 3aKOH FOMOJIOTHUECKUX DPSIIOB B HacieICcTBeHHON m3MmeHunBoctu H. U.
Basunosa

Tema 5.4.
I'eneTnka 4yesioBeKa

I'enetnika dyenoBeka. Kapumotun dyenmoBeka. OCHOBHBIE METOABI TEHETHKH  YEJIOBEKa:
TeHEANIOTUYEeCKUH,  ONM3HELOBBIH, LUTOICHETUYECKUH, OMOXMMUYECKHUH, MOJIEKYISPHO-
reHerndeckuii. CoBpeMEHHOE OmpeesieHHe TeHOTUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUNIUpPOBaHUe, B ToM uuciae ¢ nomometo [II[P-ananuza. HacnenctBenHsle 3a0oneBaHMS
9eloBeKa: TeHHble O0OJe3HW, OOJEe3HH C HACIEeICTBEHHOH  IpenpacIoyioKeHHOCTHIO,
XpoMocoMHbIe Oone3nn. Comarhdyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKH.
[TpuHIUTIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTHKA U JICUCHHSI TeHETUYECKIX
Oone3Hell. MeMKO-TeHETHUECKOe KOHCYIbTUPOBaHHE. 3HAaUeHUE MEIUIIMHCKON FeHETUKU B
MPEOTBPAIICHUN U JICYCHUU TeHETHIECKUX 3a00JIeBaHII YellOBeKa
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IIpakTuyeckoe 3ansaTue Ne 6 «Penienue 3agau Ha ONpeseiCHUE BEPOSTHOCTH BO3HHUKHOBEHUS
HACJIE/ICTBEHHBIX IPHU3HAKOB IIPU PpaA3IMUYHBIX TUIAX B3aUMOJEHCTBUS TI'€HOB, COCTABJICHUE
TF€HOTUIIMYECKUX CXEeM cKpermyBaHusi. COCTaBIEHUE U aHAJIU3 POIOCIOBHBIX YEJIOBEKA»

Pa3zneJ 6. DBOJIOIHOHH

ag omoJiorus

Tema 6.1.
IBOMIOIIMOHHAA
TEOpHsi M ee MeCTO B
OHoJI0ruu

[Ipeanochliky BO3HUKHOBEHHMS HBOJIFOMOHHOW TEOPUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
Ouosiornu. BrnusHHE SBONIOLMOHHOW TEOPUM HA pa3BUTHE OWOJIIOTMM W JPYTUX HayK.
CsugerenbcTBa 3BoonMH. [lameoHTONIOrMUECKHE: MOCIENOBATENIBHOCTD IOSBJICHUS BHJIOB B
MAJICOHTOJIOTUYECKOM JIeTONHCH, mepexoaHbie (opMbl. buoreorpadguueckue: CXOJACTBO H
paznuuue ¢ayH U GJIOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA U PA3INYMS
SMOPHOHOB pa3HBIX BHJOB MO3BOHOUYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTUYHbIC, PYAMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa00IMUECKUX IyTEH Y BCEX KUBBIX OPraHU3MOB.
OpomononHas teopust Y. [lapBuHa. [Ipeanochliku BO3HMKHOBEHHUS JapBUHM3MA. J[BHOKylue
CHJIBI 3BOJIIOLIMHU BUJOB 110 J[apBUHY (M30BITOYHOE PAa3MHOKEHUE MPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CylIeCTBOBaHHE, ECTECTBEHHBINH 0TOOP)

Tema 6.2.
Mukpo3Boaonus
Maxkpo3Boaouust

Cunrernueckast teopus sBoimouuu (CTD) u €€ OCHOBHBIE NOJIOKEHUSA. MUKPOIBOJIIOLMSL.
[Momynsmus Kak eauHUIA BUAA W dBoMtonuu. [[Buxkymiue cuibl ((hakTopbl)IBOJIIONUN BUIOB B
npupoje. MyTaliMOHHBIN MPOLECC U KOMOMHATHBHAS W3MEHYHUBOCTD. [1OMy IsIIOHHBIE BOJIHBI U
nperip renoB. M3omsuus u wmurpamus. EctecTBeHHblii 0TOOp — HampaBisounmii - (axktop
sBomorr. PopMbl ectecTBeHHOro 0TOOopa. [IpHcrmocoOIeHHOCTh OPraHU3MOB KakK pe3ysbTar
sBommoruu. [Ipumepsl npucnocobnenuit y opranu3smoB. Apomopdo3sl U uanoagantauuu. Bung u
BunoobOpazoBanue. Kputepun Buma. OcHOBHBIE (GOpMBI BHUI000pa3oBaHMs: TeorpaduyecKkoe,
sKosioruueckoe. MakposBomtorus.  DopMbl  3BOMIOLMU:  (puieTHYecKas, JUBEpreHTHas,
KOHBEpIreHTHasl, napauienbHas. HeobpaTtuMocTs 3BONIOIHAN

IpakTuueckoe 3ausiTne Ne 7 «OnucaHne NpUCIIOCOOICHHOCTH OpraHM3Ma U €€ OTHOCHTEIILHOTO
XapakTepay

OK-1
OK-2
OK-4

Pa3nes 7 Bo3HMKHOBeHHME M PAa3BUTHE KU3HH Ha 3emuie

Tema 7.1.
3apoxneHue u
Pa3BUTHUE )KU3HU

JloHay4HbIe TIPEACTABICHUS O 3apOXKACHUU KM3HU. HaydHble rumoTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emie: abuoreHe3 M TMaHCHEpMUA. XUMHUYECKass OBONIONUS. AOWOTEHHBIM CHUHTE3
OPraHMYECKHUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE OATBEPKIACHUE XUMUUECKON
sBomonMK. HawanbHple dTambl  Omonormyeckoil  sBoiroruu. lumoresa PHK-  wmwmpa.
dopMupoBaHre MEMOPaHHBIX CTPYKTYP U BOBHUKHOBEHHWE MTPOTOKIETKH. [IepBhie KIIETKH 1 UX
sBoMoLMs. DOPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB. Pa3BuTue x13HU Ha 3emiie

OK-1
OK-2
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1o spam u nepuoaaM. Karapxei. Apxeiickas U nporepo3oiickas 3pbl. Ilaneo3oiickas spa u eé OK-7
MEePUOMBl: KEMOPHICKHAN, OPJOBUKCKHHA, CHJIYPHHCKUMA, JIEBOHCKWUH, KaMEHHOYTOJBLHBIN,
nepMcKuii. Me3o30iickast 3pa v €€ nepuopl: TPUACOBBIM, FOPCKUiA, MenoBoM. KaiiHo30lcKas 3pa u
€€ epHOJIbl: NAJIEOr€HOBBIA, HEOT€HOBBIN, AaHTPOIIOI'€HOBBIM.
Tema 7.2. Cucrema OpraHM4ecKoOro Mupa Kak oTpakeHue 3BOoUnNd. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
Cucrema OpraHu3MoB. XapakTEepUCTHKa KiIMMaTra M TeoJIOTHYECKUX MporeccoB. (OCHOBHBIE ATalbl
OPraHMYeCKOro0 MUpPA. | 3BOJIIOLIMM PACTUTEIBHOIO M JKUBOTHOTO MupPA. ApoMop]o3bl y pacTeHMH U KHUBOTHBIX.
IIpouncxoxnenune [losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB.
yeJioBeKa- OBOJIIOLIMS YEJIOBEKA. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTre NMpeacTaBIeHH O MPOUCXO0XKICHUU
aHTpOIOreHe3 yesnoBeka. Meroabl u3ydeHus: aHTpororese3a. CXOJICTBAa M pa3jinyusl YEJIOBEKA U >KMBOTHBIX.
Cucrematuyeckoe TOJIOKEHHE denoBeka. JIBmxkymwme cuibl ((akTopbl) aHTpoIoreHesa.
HacnencrBeHHass M3MEHUMBOCTH M €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIH 00pa3 >KHU3HH,
W3rOTOBJIEHUE OPYAMM TPpyZAa, MBIIIJICHUE, PEUb
Tema 7.3. OcHOBHbIE CTaJAMM U BETBU 3BOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslid, Uenosek
OcHoBHBIE cTAIUU npsMoxo i, YenoBek HeaHAepTaabCKkuil, UenoBek pa3yMHbIN COBpeMeHHOro tuma. Haxonku
IBOJIIOIMH YeJIOBEKa | MCKOMAEMBIX OCTAaHKOB, BPEMsl CYIIECTBOBAHUS, O0JIACTh PaCcIpOCTpPaHEHUs, 00BbEM TOJIOBHOTO
Mo3ra, o0pa3 ku3Hu, opyaus. Yenoeueckue pacbl. OCHOBHBIE OOJBIINE PaChl: €BPOIECOUIHAS
(eBpasuiickas), HErpoaBCcTpajiouiHasg  (PKBAaTOpHAJIbHAS), MOHTOJIOU/IHAasE  (a3uMaTCcKo-
amepukaHckas). UepTbl MpUCIOCOOIIEHHOCTH MPEICTaBUTENEH UYEIOBEYECKUX pac K YCIOBHUSAM
cyliecTBoBanus. ENMHCTBO yenoBedeckux pac. Kpuruka pacusma
IIpakTnuyeckoe 3anaTHe Ne 8 «IIpHucrnocoOIeHHOCTh YeTOBEKAa K Pa3HbIM YCJOBUSM CpEJBbI.
Bnusinue reorpaguueckoii cpeipl Ha MOp(HOJIOTHIO U (PU3HOTIOTHIO YETTOBEKa»
Pa3nea 8. Opranusmsbl u OKpysKamas cpeia
Tema 8.1. OKojorus Kak HayKa. 3aJaud U pas3leibl 3KOJOTrMu. MeTolbl DKOJIOTMYECKUX HCCIIEJOBAHMM. OK-1
IKOJIOTHSI KAK HayKa. | DKOJOTMYEeCKOE MHUPOBO33pEHUE COBpPEMEHHOro denoBeka. Cpenbl OOMTaHMS OPraHU3MOB: OK-2
Cpenpl Ku3HH. BOJIHAsi, HA3€MHO-BO3/1yIlIHas,, TOYBCHHAs, BHYTPU OpraHM3MEHHas. DKOJIOrH4yeckue (akTOphl. OK-4
IKOJIOTHYECKHUE Knaccudukanus skomornuecknx (HakTopoB: aOMOTHUECKHE, OMOTHYECKHE M aHTPOIOTCHHBIE. OK-7
paxTopsI JlelicTBUE HKOJOTHMYECKUX (AaKTOPOB Ha OpraHu3Mbl. AOHOTHUYECKHE (AKTOpBI:  CBET,
TeMmreparypa, BiIaxHocTh. @oronepuonusm. IlpucnocoOneHuss OpraHu3sMoB K JAEHCTBUIO
abunotnyeckux (akropoB. buonornueckue putmel. buotnueckue daxtopsl. Buasl 6notnueckux
B3aMMOJICHCTBUI: KOHKYpEeHLMs, XWIIHHYecTBO. [lapasuTusm, MyTyanusM, KOMMEHCAJIU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIM3M, HEHUTpanu3M. 3HaueHHEe OHOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHHUSI OPTraHU3MOB B MPUPOJHBIX COOOIIECTBAX.
Tema 8.2. OKOJIOrM4eCKHe XapaKTePUCTUKH NMOMyJAud. OCHOBHBIE [TOKA3aTEIH MOMYJISIMHA: YUCIEHHOCTb,
JKOJIOTHYECKHUE IUIOTHOCTh, POXKJA€MOCThb, CMEPTHOCTb, MPHUPOCT, MUTpanus. JlMHaMHKa YHCIEHHOCTH
XapaKTePUCTHKH MOMYJISIUY U €€ peryssius
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MONnyJIA U IpakTuuyeckoe 3ansiTue Ne 9 «[Toacy€T MIOTHOCTH MOMYJISALUI pa3HBIX BUJIOB pACTEHUI» 1
Paszgen 9. Coo0iecTBa M IK0J0rHYECKHE CHCTEMbI 12
Tema 9.1. Coo01iecTBO OopraHu3mMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUJIOBasi, MPOCTPAHCTBEHHAs, 2 OK-1
CoobuecTBa Tpodpuueckas (muiueBasi). Bunbl-nomMuHantel. CBs3u B OMOIIEHO3€. DKOJIOTMYECKUE CUCTEMBI OK-2
OpPraHu3MoOB, (3xocuctemsr). [lonsitue 00 sKocucTteMe U OuoreorneHo3e. DYHKIMOHATBHBIE KOMITOHEHTBI OK-4
IKOCUCTEMBI HKOCHUCTEMBI: MPOJYLIEHThl, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B
skocucteme. Tpodudeckue (MUIIEBbIe) YpOBHH dKOcucTeMbl. [Tumiessie nenu u cetd. OCHOBHBIC
MOKa3aTeau 3KOCUCTEMBl: Ouomacca, MNPOAYKLHA. OKOJIOIMYECKHE MNUPAMUIbL: HPOAYKIHH,
YHCICHHOCTH, OuoMacchl. CBONCTBa 3KOCHUCTEM: YCTOWYMBOCTb, CAMOPETYIIALUS, pa3BUTHE.
Cykueccust
Tema 9.2. [Ipuponubie »KOCHCTEMBI. OJKOCHCTEMBI peK H  03€p. OKOCHCTeMa XBOWHOTO  HIIU
IIpupoaubie IIMPOKOJIMCTBEHHOI'O Jieca. AHTPOIIOT€HHbIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCHCTEMBI.
IKOCUCTEMbI buonoruueckoe M XO3fMHCTBEHHOE  3HAYEHHME  arpo’KOCHCTEM U YpOOIKOCHCTEM. 2
buopasznoobpaszue kak (akrop yctoiuMBocTH sKocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3zHooOpa3us Ha 3emire
Tema 9.3. Yuenue B. U. Bepuaackoro o 6uocdepe. ['panuibl, coctaB u cTpykTypa Ouocdepsl. JKuBoe
Buocdepa — BemectBO u  ero  (Qynkmun. OcoOeHHOCTH Omocdepsl Kak TII00ATbHOH DIKOCHUCTEMBI.
rjodajabHas JluHamMuueckoe paBHOBecMe M oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTbl Bewiects Hu 2
skocucremMa 3emyim | OMOTEOXMMUYECKHE ITUKIBI 3JeMEHTOB (yriepoaa, a3ora). 30HAIBHOCTh Ouocdeprl. OCHOBHBIC
OMOMBI CYIIN
Tema 9.4 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/IeP:KAHME
Bansinne YenoseuectBo B Ouocepe 3emun. AHTponoreHHole H3MeHeHUs B Ouocdepe. [nobanbHble
AHTPOMOTeHHBIX sKosornueckue mpobsembl. CocyllecTBOBaHHME MNpUpoAsl U 4yenoBeuecTBa. CoxpaHeHMe 2
(¢akTOpOB Ha O6uopazHoO00pasnsl Kak OCHOBA YCTOHYMBOCTH Ouocdepbl. OCHOBa PallMOHAIBHOIO YIPABJICHHUS
ounocdepy MIPUPOJHBIMH pECypcamMH M UX UCNob30BaHue. JlocTukeHHs1 OMOJIOTHH U OXpaHa IPUPOIb
IIpojeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 5
IpakTunyeckoe 3ansiTue Ne 10 «OTX0/bI TPOU3BOICTBAY
Tema 9.5. IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE
Bausinue conmuanbHo- | 3J0pOBbE M €ro cocTaBiisitomue. MakTopbl, MOJOXKUTEIBHO W OTPUUATEIBHO BIUSIONIAE HA
IKOJIOTHYECKHX opraHuzM yenoBeka. IIpo0neMa TEXHOTEHHBIX BO3JEHCTBHH Ha 3/I0pOBbE  UEIOBEKA
(¢paxTopoB Ha (37IEeKTpOMarHuTHbBIE MOJIs, OBITOBAasE XUMHUSI, U30BITOYHBIE LITYMBI, paguaus ¥ T.1.). Ajantanus 2
310pOBbE YeJIOBeKa | OpraHu3Ma yelioBeka K (pakropam okpykaromei cpeabl. [IpuHImnsI
dbopMupoBaHus 370poBbecOeperatoniero mnoseneHus. Pusnyeckass aKTUBHOCTb M 370POBBE.
bruoxumuueckue acnekThl palluOHaIbHOTIO MUTAHUS
Paznen 10. Cesiekuysi OpraHn3MoB, OCHOBBI OHOTEXHOJIOTHH 8
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Tema 10.1.
Ceslekuusi Kak HayKa
U mpouecc

Cenexkuusi Kak Hayka W Ipolecc. 3apoXACHHME CEJEeKIMM U aomecTukanus. Yuenne H. W.
BaBuioBa o LeHTpax MHOroo0paszus M HPOMCXOXKAEHUS KyJIbTYpPHBIX pacTeHui. LleHTpbl
IIPOUCXOXACHNUS JOMAalIHUX JKUBOTHBIX. Copr, mnopoga, mramMM. COBpPEMEHHBIE METO/bI
ceseKuu. MaccoBblil M MHIUMBUAYAIbHBIA OTOOPHI B CEJIEKLIUN pAacTeHUI U KUBOTHBIX. OlleHKa
JKcTephepa. bIM3KOPOACTBEHHOE CKpelmuBaHue — WHOpuAWHT. Yuctas nuHus. CKpeliuBaHHUe
YUCTBIX JIMHUH. ['eTepo3uc, wiu rubpunnas cuna. HeponcTBeHHOe ckpelnBaHue — ayTOpHUIUHT.
Otnanénnas rubpuamsanuss u  e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 W TOJy4YeHHE
NOJIMIIIONJOB. JIOCTHKEHHMSI CEJICKIIMU PaCTEHUH, )KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2.
OcHoOBBI
OMOTEeXHOJOTNHU

buorexHomoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAas HMHXKEHepus. ITambl CO3JAHUS
pekomOuHnantHoi JIHK w TtpaHcrennbix opranm3moB. Kiterounas wumkenepus. Kierounsie
KYyJIbTypbl. MUKpPOKJIOHAJILHOE Pa3MHOXKEHUE pacTeHuil. KioHMpoBaHUE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKWE M dTudeckue mpodiembl. MO —
TeHETHYECKH MOAM(PHUIINPOBAHHBIE OPTaHU3MBI

Tema 10.3.
BbuorexHojgornu B
sKM3HU U nipodeccun

IIpodeccHnoHaTLHO-OPHMEHTHPOBAHHOE COIEPKAHNE

OCHOBHBIC HAIPaBJICHHUS COBPEMEHHOH OHMOTEXHOJOIMH B MPO(ECCHOHAIBHON IEATCIBHOCTH
yenaoBeka. Meroasl 0noTexHoorud. OObEKTHl OMOTEXHOJIOTUN. JTHKA OMOTEXHOJIOTHYECKUX U
TCHETHYCCKUX IKCIEPUMEHTOB. [IpaBuiia morcka U aHajau3a OMOIKOJIOIHUSCKON HHPOpMAIUU U3
pa3IMYHbIX HCTOYHUKOB (Hay4yHass M YydeOHO-HAaydHas JUTepaTypa, CpEICTBAa MacCOBOM
uHbopmalmu, ceth IHTEpHET u qpyrue)

IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IeP:KAHME

IIpakTnuyeckoe 3ansiTue Ne 11 «Kelicel Ha aHanu3 WHGOpPMALMK O HAYYHBIX JOCTHKEHMSIX B
00J1acT Fr€eHEeTUYECKUX TEXHOJIOTHH, KJIETOYHON MHKEHEPUH, MUIIEBbIX OMOTEXHOIOTHH. 3aiuTa
Kelica: pesicTaBlIeHUe Pe3yIbTaTOB pelIeH!s KeMcOB (BBICTYIJICHHE C MPE3eHTALNEH )»

OK-1

OK-2

OK-4
OK-07

Pazgen 11. Peurenue KeiicoB B 00,1aCTH OHMOTEXHOJIOTHIA

Tema 11.1
BuorexHoaorumn "
TeXHHYeCKHe
CHCTEMbI

IIpogeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE

Pa3BuTne OMOTEXHOJOTMI ¢ TPUMEHEHHEM TEXHUYECKMX cHucTeM (OMOMHIKEeHepHs,
O6uonHpopmaTrka, OMOHNKA) U UX IPUMEHEHHE B XKU3HH YeJIOBEKa, MOMCK U aHAJIN3 MH(OpMaIu
U3 pAa3IMYHBIX HCTOYHUKOB (HayyHas M y4yeOHO-HayyHas JHUTepaTypa, CPEJICTBa MAacCOBOU
uHpopmanuu, cetb IHTEpHET U Jpyrue)

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE

IIpakTuyeckoe 3ansTue Ne 12 «Kelicel Ha aHanu3 UHGOPMAIMU O PA3BUTUU OMOTEXHOJIOTUH C
MPUMEHEHUEM TEXHUYECKHX cHCTeM (10 MHUHHU-TpynmaM). 3aimura Keica: MpeacTaBiIeHHe
PE3YJIBTATOB PELICHUs] KEWCOB (BBICTYINIEHUE C PE3EHTALUEN )»

OK-1
OK-2
OK-4
OK-07

JAu¢ppepeHunpoBaHHbIii 3a4yeT

UTOIro

78
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3. YCJIOBUA PEAJTU3ALIIAH ITPOT'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeOoBaHusi K MHHUMAJIbHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecneyeHn 1o

Peanuzamus mporpaMMbl JAUCHUIUIMHBL TpeOyeT Hamudus ydeOHOro KaOuHeTa
«buosorus.

ObOopynoBanmne y4eOHOro KaOuHera:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mperoaaBaTes;

- IOCKa KJIacCHasl

- KOMIUIEKT y4eOHO-HArJsiAHBIX MocoOuil no nucuurinae «buonorus» (cTeHmabl,
CXE€Mbl, TaOJUIbl, OIMNOPHBIE KOHCIEKTHI, Yy4eOHbIE IOCOOMS, CIpPaBOYHbIE
MaTepHuaibl, MOJICTH, MYJISKM M1 MUKPOTIpErapaThl OMOJIOrMYEeCKIX 0OBEKTOB)

- MUKPOCKOTIHI;

- Ha0Oop MoCy1bl, 000PYAOBAHMS U PEAKTUBOB JJI JEMOHCTPALIMOHHOTO
AKCIEPUMEHTA U Ja0OPaTOPHBIX PadoT.

TexHuveckue cpeacTBa 00y4eHus::

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEICHNUS 3BYKA;

- IPUHTED;

- MyJIbTUMEUA-TIPOCKTOP;

- 9KpaH

3.2. UndopmaunoHHoe odecneyeHne peajsn3alui NporpaMmsl

OcHoBHas auTEparypa
1. Sperun B.H. bruonorus. Yue6nuk u npaktukym mis CIIO, 2-e u3m. —
Mocksa 2026 Pexxum noctymna: https://urait.ru/viewer/biologiya-511618

JlonosHuTE ILHAS JIUTEPATYypa

1. buonoruss B Tabnuiax W cxeMax [DJIEKTpOHHBIA pecypc]: ms
IIKOJIbHUKOB U aOUTypUEHTOB / - DIJEKTpOH. TeKcToBble naHHble. — CIIO.:
Bukropus mmoc, 2026. -128c.-978-5-91673-024-1. — Pexum nocrtymna:
http://www.iprbookshop.ru

2. Jlanumnkass T.B. Tectel. Yuebnoe mocobue mns CIIO. Mocksa:
usnareiabctBo HOpaiir, 2026 — Pexxum goctyma https: urait.ru/viewer/biologiya-
testy-519715

3. XKecreposa H./I., beneBuesa A.H., MeToanueckue peKOMEHIAIMNH 10
BBIMIOJTHCHUIO MPAKTUYECKUX 3aHATUM 1Mo jaucuuiuimHe «buonorus», TTXKT-
dbunuan PI'VIIC, 2026 r.

HNuTepHeT-pecypcehl
1. www.ttgt.org (Caiitr Tuxopernkoro TexHukyma JKene3HOIOPOKHOTO
TpancmopTa)
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https://urait.ru/viewer/biologiya-511618#page/2
http://www.iprbookshop.ru/
http://www.ttgt.org/

2. www.fcior.edu.ru (denepanbHBIN
oOpazoBarenbHbIX pecypcoB — OIOP).

3. http://www.window.edu.ru (EauHoe OKHO JocTymna K 00pa3oBaTeIbHBIM
pecypcaM MHTEpHETa IO OUOJIOTUH)

4. https://www.sbio.info (Bcst 6uonorus. CoBpeMeHHasi OMOJIOTHS, CTaThy,
HOBOCTH)

5. https://oblakoz.ru (Tpenaxep «O01aKo 3HAHUI)

6. https://resh.edu.ru (Poccuiickas 3eKTpoHHas IIKOJIA)

HEeHTp  MH(OPMALMOHHO-

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KoHTposib u oleHKa pe3yabTaTOB OCBOCHHUSA 0O0IIe00pa3oBaTeIbHON
JUCIUTUIMHBI PACKPBIBACTCS Yepe3 MUCHUILTMHAPHBIC PE3YNIbTAaThl, HAIIPABICHHBIC
Ha (opmupoBaHHe OOHMX U MPOodeCcCHOHATBHBIX KOMIIETCHIIUNA MO pasfenam U

TCMaM COACPKAHUA y‘{€6HOFO MaTcpuaia

Oo0mras / Paszngen / Tema Tun oueHOYHbIX MEPONIPUATH I
npodgeccuoHaNbHAsA
KOMIIETEHIU S

OK-01 Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1- 4.3, | ObcyxaeHue mo BOIpocam JIEeKIIHH.
5.1-5.4,6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3zpaboTka rmiOCcapus. 3amoiiHEHUE
9.1-9.3, 9.4I1-0/c13, 9.5I1-o/c, CpPaBHHUTENBHBIX  TalOnui.  YCTHBIA
10.1, 10.2, 10.3I1-o/c, 11.11I-0/c | ompoc. TectupoBanue. Beinonnenue

3aIaHUI TIPOMEKYTOYHOM aTTEeCTALMH.
NnnuBuayanbHas CaMOCTOATENbHAS
pabota. [IpencraBneHue pe3ynbpTaToB
MPAKTUYECKUX 3aHITUH.

OK-02 Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxaeHue Mo BOIpocam JICKITHH.
43,51-54,6.1-6.3,7.17.3, 8.1, [Ipencrasnenue pe3ynbTaToOB
8.2,9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, | mpakTUYECKUX 3aHSITHH.
10.1, 10.2, 10.311-0/c, 11.1IT-0/c | IIpencraBiieHne YCTHBIX COOOIIEHUN C

MPE3EHTAIMEH, TOJATOTOBICHHBIX TIO
MEPEYHIO HCTOYHUKOB,
PEKOMEHJIOBAaHHBIX TIPETIOIaBaTeIeM

OK-04 Temsr 2.1 -2.3, 3.1- 3.3, 4.14.3, | O0OcyxaeHuE 1O BOMPOCAM JICKITUN
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | [IpeacraBnenue pe3yiabTaToB
9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, 10.1, | MpaKTUYECKUX 3AHITHA.

10.2, 10.3IT-0/c, 11.111-0/c

OK-07 Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHue 1Mo BOIpocam JEeKIHH.
4.3, 5.1-5.4, 6.1-6.3, 7.17.3, 8.1, | Pa3paboTka rioccapus. 3aIlOJHCHUE
8.2, 9.1-9.3, 9.4I1-o/c, 9.51I-0/c, | cpaBHUTENBHBIX  TAOMUI.  YCTHBIN
10.1, 10.2, 10.3IT-0/c, 11.111-o/c | ompoc. TectupoBanue. BrimomHeHue

3aJaHUd MPOMEKYTOYHON aTTECTALUU.
NunuBuayanpHas CaMOCTOSTEIIbHAS
paborta. [IpeacraBneHue pe3ynbTaToB
MPAKTUYECKUX 3aAHSATUH.
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PerieHszus

PaGoyass nporpamma  ofuieoOpaszoBaTtenbHOM  AMCUMIIMHBL  «BHONOrMs»
paspaborana Ha ocHoBe (denepanbHOr0 TroCyIapCTBEHHOr0 00pPAa30BATEILHOrO
cranaapra cpeiHero npodeccHoHanbHoro obpasosanus (OIOC  CIIO) s
CIeLHaIbHOCTEH TEXHOJIOTHYECKOro npoGuIs U NpUMEpHON paboUeil MporpamMMel.

B paboueit nporpamme ornpe/iesieHHbI LE/IH W 3a1a4d U3YYaeMOil AUCLMIIHHBL, a
TaK jJKe TUIaHHpYEeMble pe3y/ibTaThl OCBOEHHS! 0011e00pa30BaTeIbHON IHCIUIUIMHBI B
cootBercTBUM ¢ PI'OC CI1O u Ha ocHoBe PI'OC CIIO.

Pabouas nporpamma paccuurana Ha 78 uacoB. Paszjennl JensTcs Ha TeMbl, Ha
M3yYEeHHE Ka)</I0W TeMbl OTBOAUTCS ONpPeIe/EHHOE KOJIMYECTBO YacOB, B 3aBUCHMOCTH
OT B&KHOCTH H3Yy4aeMbIX BONPOCOB. B kaxaol Teme orpaxeHbl TpeboBaHHMs K
3HaHWAM M yMeHusM. B paboueidl mnporpamme obuieoGpa3zoBaTe/ibHON JIHCLUIIIMHBI
«buosiorus» 4YETKO M KOHKPETHO MOCTaBJICHbl BOIPOCHI H3y4aeMOro Mmarepuana,
HeoOXOAMMOro Uil BaJeHHs KOHKPETHBIMM 3HAHMAMH M0 JAHHOW JUCLMIUIMHE. B
paboueil mporpamMme HMeeTcss MPo(ecCHOHAIbHO OPHEHTHMPOBAHHOE  COAEpIKaHME,
HeoOxoaumoe Juis GopMUPOBaHUS y 00yUYarOMXCsl TPO(ECCHOHANIBHOW KOMIIETEHLIHH.
[IpodeccronanbHO - OpPUEHTHPOBAHHOE COJIep)KaHue [porpaMMbl  pa3BHBaeT
OMOJI0rHYecKoe U KOJIOrHYECKOe MBILILJIEHHE.

Crpyktypa mnporpammel joruyHa. CHauana pa3OupaioTcs TeopeTHHecKue
BONPOCBl TeM, a 3aTe€M [OJyYeHHble 3HAaHHMSA 3aKPeIUISIOTCS Ha  IPaKTHKE.
OOGpasoBaTenibHble  TEXHOJOMMH  OOYHYEHHsl  XApakTepU3yIOTCs  HEe  TONBKO
OOLIENPUHATEIMU (DOPMAMH JIEKIIMH, MPAKTHYECKOE 3aHATHE, HO U MHTEPAKTHBHBIMH
GopmaMu, TaKMMHK Kak CO3/IaHKHe K 3allUTa KEHCOB. |

B paboueii nporpamme jgaH nepeueHb JIMTEPATypbl, COOTBETCTBYIOLIUIA

tpeboBanusam @I'OC CI1O u copepxxanuio paboueit nporpamMmal.

.
o/
A —
PerlieHsenr ﬁk, Oo6nosnenckas JI.B., yuurenp Bbiciued kareropuu MBOVY
['mmuasun Ne 6 ropoma Tuxopeuka umenu asaxiabl ['epos Coerckoro Corosa
K.K.Pokoccosckoro



Peuensus

PaGoyas nporpamma  oOuieoOpa3oBaTenbHOM — AMCUMIUIMHBEL  «BHOIOrHsS»
paspaboraHa Ha ocHoBe (eepalbHOrO roOCYAapCTBEHHOrO 0GPa30BaTEIbHOIO
craHaapra cpeadero npogeccuoHansHoro obpasosanus (PI'OC  CIIO) aus
CMENHATbHOCTEH TEXHOJIOIHYECKOI0 NPO(HIIs U MPUMEpHOH paboyeii nporpamMmal.

B paboueii nporpamme onpeeneHHbl LeJd U 3a/laud H3y4aeMOH JUCLIMIIIUHBI, a
TaK K€ IJIAaHHPYEMBbI€ pe3yJbTaTbl OCBOEHHUs 00ule00pa3oBaTeIbHONW JIMCLMIUIMHBI B
coorBeTcTBUH ¢ PI'OC CIIO u na ocHoBe PI'OC CIIO. Crpykrypa mnporpammel
COOTBETCTBYET HAMUHMIO 0053aTeIbHBIX KOMITOHEHTOB.

Kypc usydenus obuieodpasoBaTeibHON AUCUMIIIMHBL «brosorus» paccuuran Ha
78 wacoB M BKIOYaeT B cels NpoecCHOHANbHO-OPUEHTUPOBAHHOE  COJEpIKaHue,
HeoOxoaumoe Ul GOpMUPOBaHHA Y 00ydatolnXcs Mpo(ecCHOHANIBHON KOMIIETEHLIMH.
[IpodeccnonanbHo  opueHTHpPOBaHHOE cozepKaHHe  MporpaMMmbl  pa3BUBaeT
OHMOJIOrHYECKOe U HKOJIOTMYECKOE MBILLLICHHE.

CrnucoK MCHonb3yeMoi JMTepaTypbl [JOCTaTOYHO IIOJIHBIH, COOTBETCTBYET
TpeOOBaHUAM droc CIIO 7 COZICPIKAHUIO pabouei [IPOrpaMMbl.
Tematuyeckoe MJIaHUPOBaHHE COOTBETCTBYET COJIepKaAHUIO pOrpaMMbl
obuleoOpasoBare/ibHON JUCUMIUIMHBL «buonorus». B remaTHueckoM ruiaHe ykasaHo
KOJMYECTBO Y4YeOHBIX 4YacoB, KOTOPbIE OTBEAECHbl HA HW3yyeHWe MaTepuana | .
MPAKTHYECKHE 3aHATHSI.

Crpyktypa nporpammMel JjoruyHa. CHawana pasOuparoTcsi TeopeTHYecKHe
BOMPOChI TE€M, @ 3aTéM [OJyYeHHbIE 3HAHMS 3aKPEIUIAIOTCS Ha  [PAKTHKE.
OOpasoBateiibHble  TEXHOJIOTHM  OOYYEHHS  XapaKTepHU3yIOTCs  He T(;HbKO

O6H16I'[pMHHTbIMH (bOpMaMH JICKLIHUH, TPAKTHYECKOE 3aHATHC, HO W HHTCPAaKTHBHBIMH

(hopMaMHi, TAKUMH KaK CO3/1aHUE U 3allHTa KeHCOoB.

.

PeueHseHT </V/ ﬁ H.W.bupkuna, npenoaasatens TTXKT- ¢punuana PI'VIIC
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