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

1.1. MecTo OMCHMIUIMHBI B  CTPYKTYpe oOpa3oBaTebHOM
nporpammsl CIIO:

OO6mieoOpa3oBaTenbHas IUCHUILINHA «brogorus» sSBIsICTCS 00s3aTeIBLHOM
4acThlo  001Ie00pa30BaTENLHOTO IMKJIA OOpa3oBaTeNbHOM MPOrpaMMbl B
coorBeTrcTBUM ¢ DPI'OC CIIO mno cnenuansHoctd 23.02.01 Opranuzamus

MIEPEBO30K U yIpaBJjeHNEe Ha TpaHcrnopTe (10 BUaM)

1.2. Lean u mu1anupyemMble pe3yabTAThl 0CBOCHHS TUCHHUILVINHBI:
1.2.1 Ieab AMCHUIIHHBI

CopepxaHue nporpaMmMbl 00111€00pa30BaTeIbHON AUCUUILINHBI « bruonorus»
HaIIpaBJICHO Ha [JOCTH)KCHHME PE3YJIbTaTOB €€ H3Yy4YeHUs B COOTBETCTBHHU C
tpeboBanusiMu @I'OC COO ¢ yderoM MNpOPECCHOHAIBHON HaNpaBICHHOCTH
®I'OC CIIO. lenp n3ydenuss qucHUIUIMHbBL «bronorus» Ha 6a30BOM ypOBHE —
OBJIaJICHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS JJIs T'PAMOTHBIX JEHCTBUH B OTHOIICHHUU OOBEKTOB
YKUBOM TIPUPOABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTuKeHHe 1eNu N3yYeHUs AUCUUIUIHHBI «buosiorus» Ha 6a30BOM YpOBHE
oOecrieuynBaeTcs pelIeHUeM CIIeIYIONINX 3a/1au:

- OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJOTHYECKUX
TEOpUSX, YUEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiax, CIy>Kalux
OCHOBOM i1 (hOPMHPOBAHUS MPEACTABICHUM O €CTECTBEHHO-HAyYHOW KapTUHE
MHUpa, 0 METOAaX HaAy4YHOTO MO3HAaHUS, CTPOCHUH, MHOTOO0Opa3uu U OCOOCHHOCTAX
KUBBIX CHUCTEM PAa3HOIO YpPOBHSA OpraHM3alliM, BBIAAIOIIUXCS OTKPBITHSIX U
COBPEMEHHBIX MCCJIEIOBAHUSIX B OMOJIOTHH;

- (dopmupoBanue y oOy4aromuxcs ITO3HABATEJIbHBIX,

MHTEJJICKTYaJbHBIX U TBOPUECKHUX CIOCOOHOCTEH B IMpoliecce aHalIMu3a JAHHBIX O
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NyTAX Pa3BUTUS B OMOJOTMM HAYYHBIX B3IJISIOB, UACH M MOIXOJOB K U3YUYCHHUIO
YKUBBIX CHCTEM PA3HOI'0 YPOBHS OPraHHU3aLUY;

- CTaHOBJICHHE y OOydJarommxcsi oOuel KyJabTypbl, (QYHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OLIEHUBATDH SIBJICHUS OKPY>KAIOIIETO
MUpa >KMBOW MPUPOJAbI HAa OCHOBAaHUM 3HAHWUW W OIBITA, IOJYYEHHBIX IPHU
U3Y4YeHUU OHOJIOTUY;

- dbopMupoBaHre y 00YUAIOMINXCS YMEHUN WITIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

- BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTU IIO3HAHHUS YEJIOBEKOM
JKUBOU

- OPUPOJIbI, HEOOXOIUMOCTH OEpeKHOro OTHOLIEHUS K  HeW,
COOJIIOIEHUS STUYECKUX HOPM MPU POBEACHUH OMOJIOTUYECKUX UCCIIEI0BaHUI;

- OCO3HaHWE IIEHHOCTU OWOJOTMYECKUX 3HAHUWA JUISl TOBBIIICHHUS
YPOBHSI 3KOJIOTUYECKON KYIbTYpPHI, 1151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- NpUMEHEHUE TMPUOOPETEHHBIX 3HAHUN W YMEHHH B TOBCEIHEBHOM
JKU3HM [UJIS OLIGHKM TIOCJIECTBUU CBOEH JAESITENBHOCTH MO OTHOIICHHUIO K
OKpYXarollen cpesie, COOCTBEHHOMY 3/10pOBBI0, 00OCHOBAHUE U COOJIIOICHUE MEP

poUIaKTHKN 3a00JIeBaHUM.



1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHUsI 00111e00pa30BaTeJbHOM AUCUUILIMHBI B cooTBeTcTBUU ¢ 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
npohecCHOHATBLHOM
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

U CONHMATbHOW  HAIMpPaBIICHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBaTh,  IUIAHUPOBATH W CAMOCTOSITEIILHO

BBITIOJIHATH TaKyIO I€ATEIbHOCTB;
- HMHTEpeC K pa3M4HbIM cdepaM NpodeccHoHaTbHOMI
JESITeTHbHOCTH.

MeranpenmeTHbIe pe3yIbTaThl JODKHBI OTPAXKATh:
OBnanenue YHUBEPCATbHBIMU Y4eOHBIMH
MI03HABATEIbHBIMU JICHCTBUSIMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOATENIbHO (OPMYJIMPOBATH M aKTyalIU3UpPOBATh
pobIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- yCTaHaBIWBaThb  CYIICCTBEHHBIH  MPH3HAK WU
OCHOBaHUSl Il  CpaBHEHMs, KJIacCUPUKALUUU U
0000IIECHMS;

- OTIPEIEIISTh IENIN ACATEIbHOCTH, 3a/1aBaTh MapaMeTPbI
Y KPUTEPUHU UX JOCTHIKCHHS;

- BBIBJIATH 3aKOHOMCPHOCTH U ITPOTHBOPCUHA

B PacCMaTpPUBACMBbIX SIBJICHUSX;

- BHOCUTH KOPPCKTHUBEI B JACATCIBHOCTH, OLCHUBATH
COOTBETCTBUE pE3YJIbTATOB IMEJISIM, OIICHUBATh PHUCKU
MOCJIEICTBUH IeSTEIbHOCTH,

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

I[TP6 1. CdopmMupoBaHHOCTH 3HAHUH O MECTe U POIHU
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, OSKOCHCTEMa, OHOIICHO3,

ouocdepa; metabonmm3m (0OMEH BEIIESCTB W MPEBpAIICHUC
SHEPruM), TOMeocTa3 (caMoperynsanus), OMocuHTe3 Oelnka,
CTPYKTypHasi OpraHHU3aIys KUBBIX CUCTEM, JUCKPETHOCTD,
CaMOPETyJISIIHS, CaMOBOCIPOU3BEICHHUE (PEIPOIYKIIHS),

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

coJiep’KaHHe OCHOBOIIOJIATAOIINX OWOIOTUYECKUX TEOpHUit
W THUIIOTE3: KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM,
ABOJIIOIMOHHOM, 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.

ITP6 5. IlpuoOpereHue ombITa NPUMEHEHHUS OCHOBHBIX
METO/I0B HAyYHOTO TTO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTHU:
HaOJIOZICHNsT M ONMCAaHUS JKUBBIX CHCTEM, IPOLECCOB M
SIBIICHHIA; OpPTaHW3allMH W TPOBEICHUS OMOIOTHIECKOTO
HKCHEPUMEHTA,  BBIJIBI)KEHUS  TUIOTE3,  BBISIBICHHS




- BJIQJICTh HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM

U IIPOCKTHOW JEATEIbHOCTH, HABBIKAMU DPa3pEIICHUS
npo0em;

- BBIBJIATH IIPUYUHHO-CIICACTBCHHBIC CBA3U

Y aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y

€C pCIICHHA, HAXOAUTh APTYMCHTBI I AOKAa3aTCJIbCTBA
CBOUX YTBEpXKIICHWH, 3a/laBaTh MMapaMeTpbl U KPUTEPHU
peleHuS;

- aHAIM3HMPOBATH TOJYYCHHBIC B XOJC PEIICHHS 3a]laud
PE3YyIbTAaThl, KPUTUYCCKN OLCHHUBATHL UX JOCTOBCPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabareiBaTh IUIAH pEIICHHUS TPOOJIEMBI C Y4ETOM
aHaJIN3a UMEIOIINXCSI MAaTePHAIbHBIX M HEMaTepUaTbHBIX
pecypcos;

- YMETh IIEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO

Y IPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- YMETh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obJacrei;

- BBIIBUTATh HOBBIC HJICH, TNpeIjaraTh OPUTHHAIBHBIC
MMOJIXOJIBI U PEUICHUS

3aBUCHUMOCTH  MEXIy  HCCIEAYEeMbIMH  BEJIMYHMHAMH,
00BSICHEHUS MOJTy4EHHBIX pe3ynbTaToB
U (popMynrpoBaHUS BBIBOJIOB C MCIIOJIb30BAHHEM HAYUHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

I[IP6 6. CdopMUpPOBAaHHOCTH  yYMEHHS  BBLICIATH
CYIIECTBEHHBIC TPU3HAKA BHUPYCOB, KIETOK MPOKAPHOT U
AYKapuoT; OJIHOKJICTOYHBIX u MHOTOKJIETOYHBIX
OpraHu3MOB, BHUJOB, OHOTIE€OIICHO30B U OSKOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M IPEBPAIICHUS
PHEPTUU B KIJIETKe, (OTOCHHTE3a, IUIACTUYECKOTO H
HHEPreTHUECKOro oOMeHa, XeMOCHHTe3a, MUTO3a, Meilo3a,
OTLJIOJJOTBOPEHHS, pa3BUTHSA u Pa3MHOXKEHUS,
WHAVBUAYAIILHOTO pPAa3BUTUS OpraHu3Ma (OHTOreHe3a),
OOprOBI 332 CYIIECTBOBAaHWE, ECTECTBEHHOI'O OTOOpA,
BUJ000pa30BaHUs, MPUCTOCOOICHHOCTH OPraHU3MOB K
cperae oOWTaHUS, BIMSHUS KOMIIOHGHTOB 3KOCHCTEM,

AQHTPOTIOTEHHBIX ~HM3MEHEHMH B OKOCHCTEMax CBOEH
MECTHOCTH, KpPYroBOpOTa BELIECTB H IMpEBpallCHUE
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 3/10POBbS M 37J0POBBSI OKPYKAIOITHX
arozeil, coOmroneHust 340poBOro obOpas3a KHU3HU, HOPM
IPaMOTHOTO IMOBEJIEHUS B OKpYXKAKOUIEH IPUPOIHOU
cpele; TIOHMMaHWE HEOOXOJUMOCTH  HCIIOJIb30BaHMUS
JOCTHDKEHUI COBpPEMEHHON OMOJIIOTMH M OHMOTEXHOJIOTUH
JUTSL PallMOHATIBHOTO TPHPOJIOTIOIE30BAHMS.

ImP6 8. ChopMHUPOBAaHHOCTb ~ yYMEHHUS  peIIaTh
OMOJIOTMYECKHE 3a]laud, COCTAaBJIATh T'CHOTHITHYECKHE
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
OllCHUBAaTh HMH(OPMAIMIO OUOJIOTHMYECKOTO COJCpIKAHUS,
BKJIIOUAIOIIYIO TICEBJOHAYUYHblE 3HAHUA U3 Pa3IUYHBIX
MCTOYHUKOB (CPEICTBa MacCOBOM HH(pOpMAIMH, HAYyYHO-
MOMYJISIPHbIE MaTepUalbl); UHTEPIPETUPOBATh STUUECKHE
acTieKThl COBPEMEHHBIX HCCIEIOBaHMA B OHOJIOTHH,
MeAHIMHE, OMOTEXHOJOTHH; paccMaTpUBaTh TJI00ANbHbBIE
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 WHPOPMAUN U3 HECKOJIbKUX
UCTOYHUKOB, TPAMOTHO  HCIONB30BaTh  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 HAay4YHOTO IO3HAHUS:

-c(hopMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl U OOIIECTBEHHOM MpakTHKH, OCHOBAaHHOTO Ha
JMaJiore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IOJMKYJIbTYPHOM MHpE.

MeTtanpeameTHble pe3yinbTaThl TOJKHbBI OTPAXKaTh:

Osnanenue YHHUBEPCATIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMHU:

B) paboTa ¢ nHpopmarueil:

- BJIAJeThb HABBIKAMH  TOJYYeHHUS  WHGPOpMAIHU
U3 HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO
OCYIIECTBIIATH ~ MOWCK,  AHAIMW3,  CHCTEMAaTHU3AIHIO

U UHTEpPIpEeTalni0 HHPOPMAIMU PA3IUYHBIX BUAOB U
dhopm mpecTaBIeHNUs,

- OLICHUBATb AOCTOBCPHOCTD, JCTUTUMHOCTD

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

IPAMOTHOCTH  4YeJIOBEKa JUIA  DEHICHUs  KM3HEHHBIX
npoOem.
IIP6 7. CdopMHPOBAaHHOCT YMEHHUS  HPUMEHSTbH

MOJIyUEHHBbIE 3HaHUS JUIsl OOBACHEHUS OMOJOTHYECKUX
NPOIIECCOB U SIBICHUM, AN TNPUHATHA NPAKTHUYECKUX
pelieHnii B TOBCEIHEBHOMN JXKH3HU C IENbI0 00ECTICUCHUSI
0€30IacHOCTH CBOETO 3/I0pOBbS U 370POBbsl OKPYKAFOIIUX
Jroeil, coOmoaeHusl 370poBOro o0Opasza KHU3HU, HOPM
IPaMOTHOTO TIOBEIEHUS B OKPY)KAIOWIEH IPHUPOIHOU
cpele; TOHHMMaHUE HEOOXOAMMOCTH  MCIIOJIb30BaHMS
JOCTH)KEHUI COBpEMEHHON OMONIOTMU M OMOTEXHOJIOTUH
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 pe3yibTaThl 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: COCTAaBJIATh INIaH JCHCTBUIM,
pacmpenenartb poilu C Yy4eTOM MHEHHUH YYaCTHHUKOB
00CYXKIaTh Pe3yJIbTaThl COBMECTHOM PabOThI

I[IP6 5. IlpmoOpereHue ompiTa TPUMEHEHHS OCHOBHBIX
METOJIOB HAyYHOT'O TIO3HAHHUSI, HCIIOJIb3yEMbIX 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

(GbOopMyIMpPOBaHUS 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 JODKHBI OTpakaTb 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  OCYLIECTBJICHHWE JEUCTBUH B
OKpY)Kalolllel cpelae Ha OCHOBE 3HAHUA  IeJei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

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

- yMEHHE MIPOrHO3UPOBATh
9KOJIOTHUECKHE MIOCJIEAICTBUS
JNEUCTBUMN, TPEAOTBPALIATh UX;

- pacuIMpeHue OMNbITa MAESITEIbHOCTH 3KOJOTMYECKON

HeOJIaronpusITHbIE
peanpUHIMAEMBIX

ITP6 5. IlpumoOpereHue ompiTa TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO TIO3HAHMSI, HCIIOJIh3yeMbIX B OMOJIOTHH:
HAOMIO/IEHUsI U OIHKCAHUS KUBBIX CHCTEM, MPOIECCOB U
SIBIICHUH; OpraHW3alil W TIPOBEACHHS OHOJIOTHYECKOTO

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

(dbopMyTUpOBaHUS BBIBOJIOB C HCIOJBb30BaHUEM 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 KCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHJIUBHUIYaJIbHON paOOTHI;

- NOpPUHUMATH L[EIHM  COBMECTHOM  JIEATENBHOCTH,
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,
UHIUBHIYyIbHOTO pa3BUTHA OpraHu3Ma (OHTOTEHE3a),
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 IPEBPALLECHUE
sHepruu B Ouocdepe.

I[IP6 7. CdopMHUPOBaHHOCT YMEHHS  PUMEHSTDH

MOJIyUYEeHHBIE 3HAHUS Uil OOBACHEHUS OHOIOTHYECKUX
IIPOLIECCOB M SIBICHUM, NI IPUHATHS IPAKTHYECKUX
peleHrui B TIOBCETHEBHOM KU3HU C ILIENbI0 00eCTeYeHHs
0€30MaCHOCTH CBOETO 3/10pPOBbs U 3710POBbsI OKPYKAIOIINX
T0Ael, coOmoaeHusT 370pOoBOro obOpasza KHU3HU, HOPM
IPaMOTHOTO IOBEJIEHUS B OKpYXKAKOLIEH IPUPOJHOU
cpele; TOHHMaHue HEOOXOAMMOCTH  HCIIOJIb30BAHHUS
JIOCTKEHUH COBPEMEHHOW OWOJIOTMM M OMOTEXHOJOTHI
JUIS1 PAlIMOHAIIBHOTO TPUPOAOTIOIb30BAHMS
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2. CTPYKTYPA M COJEPXAHUE 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. TemaTu4eckuii IJIAH U cOlePKAHME TUCIUILINHBI

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 CHCTEMbI M HX OPraHU3ALHA 2
Tema 1.1 Bbuonorus — Hayka o xuBOd mpuponae. Csizu OHOJIIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU H 2 OK-2
buoJsorus JPYTUMHU €CTeCTBEHHBIMH HayKaMu, (husocoduelt, peauruen, STUKOM, 3cTeTUKOM 1 mpaBoM. 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, MOJEIUPOBaHHE, CTaTUCTUYeckas o0paboTka naHHBIX). JKUBBIE CHCTEMBI
JKH3HH (OmocucTeMbl) Kak mpeAMeT u3ydeHust Ononorun. OTINYHE KUBBIX CHCTEM OT HEOPTaHUYECKOU
npupoabl. CBolicTBa OuoOCHCTeM M HUX pa3HOoOOpa3ue. YpPOBHU OpraHu3alud OHOCUCTEM:
MOJIEKYJIIPHO-TEHETUYECKHU, KJICTOYHBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI,
AKOCHCTEeMHBIHN (OHO - TeoIeHOTHYEeCKUH ), OrnochepHbIit
Paznen 2 XumMmn4yecKknid COCTaB M CTPOEHHE KJIETKHU 6
Tema 2.1. XHWMHMYECKUH COCTAB KIETKA. XUMHUYECKHUE DJIEMEHTHI: MAaKPOJIEMEHTBI, MUKPOJIEMEHTBI. 1 OK-1
Xumuveckuii cocraB | Bona u munepanbHbie BenecTBa. OyHKIIMHN BOJBI U MUHEPATBHBIX 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 KU3HENIESTEIILHOCTH OPTaHU3MOB, MPOSIBIICHUH AUCOaIaHCa MUHEPATLHBIX 3JIEMEHTOBY
benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTHI — MOHOMephl OenkoB. He3ameHumble u 2
3aMEHNMbIE AMUHOKHCIIOTEL. AMHHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYPHI OEIKOBOI MOJIEKYIIBI
(mepBUYHas, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASI CTPYKTYypa). XMMHUECKHE CBOWCTBA OEIKOB.
buonoruueckue ¢ynkiun OenkoB. depmeHTHl — OuoNOrHueckue Katanuzatopbl. CTpoeHue
(dbepMeHTa: aKTUBHBIN 1IEHTp, cyocTpaTHas crenupudHocts. KodpepmenTsl. Buramunbl. OTinnuus
Tema 2.2. (epMEHTOB OT HEOPraHMYECKUX KaTaIM3aTOPOB. YTIIEBOIBI: MOHOCAXapuabl (TIIF0K03a, pubo3a u
buojornyecku ne30Kkcupr003a), aucaxapujbl (caxapo3a, JlaKTO3a) M IOJHcaxapujbl (Kpaxmall, TJIHKOTEH,
BAKHBIC XMMMYECKME | 1enrono3a). Bronmornueckue (GyHKIMM yriaeBogoB. JIMmumsl: Tpuraunepuanbl, (Gocomumumsl,
coeIMHEeHH

crepounibl. ['mapodmibHo-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 GyHKIUU
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Tema 2.3.
CtpykTypHO-
pyHkunonanbHan
OpraHu3anus 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: 3aMKHYyTast HapyxHast MmeMOpaHna, mosiekyinbl JJHK kak renernyeckuii anmapar,
cuctemMa cuHTe3a Oenka. THIBI KIETOK: dyKapHoTH4eckas M mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHMS MPOKAPHUOTHIECKON KileTku. KieTouHas crenka Oakrepuii. CTpoeHHE SyKapHOTHIECKON
kJeTkd. OCHOBHBIE OTJIMYMS PACTUTENBHOM, >KUBOTHOM M TpuOHOI kieTku. I[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, nuzocoMbl. [lonyaBTOHOMHBIE OpraHOWbBl KIETKHA: MUTOXOHJIPHH,
mwiactuapl.  [IporcxokaeHne MUTOXOHIpHM M Iwiactud. Buasl mnactua. HememOpanHble
OpraHoMW/Ibl KJETKU: pUOOCOMBI, KIETOYHBIM IIEHTP, LEHTPUOIH, PECHUYKH, IKIYTHUKH.
QOYHKIUUOPTaHOUJOB KIETKU. BkimroueHus. Snpo — peryiasaropHbld LeHTp KieTku. CtpoeHue
sapa: siiepHas 000J104Ka, KaproIUIa3Ma,XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB
B KJIETKE

Pazgea 3. ZKKu3HenearebHOCTh KJIETKH

Tema 3.1.
O0OMeH BelecTB H
npeBpalieHue
JHEPTUM B KJIETKe

OOmeH BemiecTB, WM MeTaboNMM3M. ACCHUMIIIALNUS (IDIACTHYECKUNA OOMEH) M JTUCCUMUIISIIHS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €JMHOrO TMpolecca merabonmusma. Poip 3akoHOB
COXpaHeHHMs BeIleCTBA W OHHEPrMd B [OHMMaHUM Merabomm3ma. Tumbl  oOMeHa
BEILIECTB:aBTOTPOQHBIH U reTepoTpodHbIii. Poib ¢epMeHTOB B 0OMEHE BEIIECTB M MPEBPALICHUN
sHeprun B Kierke. DorocuHTted. CBeroBas M TeMmHOBas (aszpl (orocuHTeza. Peakiun
¢orocunTe3a. DppeKTUBHOCTH (OTOCHHTE3a. 3HaueHHe (OTOCHHTE3a JUIs JKU3HHM Ha 3eMile.
Bnusiane ycnmoBuit cpensl Ha ()OTOCHHTE3 M CIMOCOOBI TOBBIMIEHUS €r0 TPOIYKTHUBHOCTU Y
KYJIBTYpHBIX PAacTeHUH. XeMOCHHTe3. XEeMOCHUHTE3UpYIole OakTepuu. 3Haue€HHEe XEMOCHHTE3a
IUTSL KU3HU Ha 3emiie. DHEepreTHUecKuii oOMeH B KJIeTKe. PaciiernsieHne BemecTB, BBIICICHUE H
aKKyMYJIMPOBAaHUE SHEPTHM B KJIETKE. DTallbl SHEpreTuueckoro ooMena. I'nmukonus. bpoxenue u
ero Buabl. KucinopogHoe — OKHCIeHHWE, WIM KIETOYHOe JbixaHue. OKHCIHUTENbHOE
¢bochopunuposanue. DPPEeKTUBHOCTb IHEPTETUUECKOT0 OOMEHa

Tema 3.2.
Buocunrtes 0eika

Peakuuu matpuuHoro cunresa. ['enernueckas nHdopmanus u JJHK. Peanuzanusa renernueckoit
uHpopManuu B kieTke. ['eHeTH4YecKnit Ko U ero cBOMCTBa. TPpaHCKPHUILIUSA — MATPUUHBIA CUHTE3
PHK. Tpancmsmus — OuocunTes Oenka. Dtanbl TpaHcsiuu. KonupoBanue aMuHOKUCITOT. Pomb
pubocom B OmocuHTe3€e Oenka

IIpakTuyeckoe 3ansaTHe Ne 2 «PemeHne 3amad Ha OMNpEEICHHUE TOCIEA0BATEILHOCTH
HYKJICOTHJIOB)

OK-1
OK-2
OK-4
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Tema 3.3. Hexnerounsle ¢opmbl ku3Hu — BUpychl. Mcropust otkpbitTus BupycoB (. M. MBaHOBckuit). 2
Bupycsoi Oco0OeHHOCTH CTpPOEHHUs W KU3HEHHOTo IMKiIa BUpycoB. bakrepmodaru. bone3snu pacrenui,
KUBOTHBIX W YEJIOBEKA, BBI3bIBaEMbIC BUpycamu. Bupyc mmmyHnonedunura denoseka (BUY) —
Bo3Oyautens CITNa. IIpodrnakTika pacnpocTpaHeHus BUPYCHBIX 3a00I€BaHUI
Pa3nen 4 PazMHoKeHHe M MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB 8
Tema 4.1. Knerounslif 1uKI, WK )KU3HEHHBIA UK KIeTku. MHTepdasza u mutos. [Ipoueccs, npoTekaromue 2 OK-1
Ku3HeHHBIH UK B uHTepdaze. Pemnukanus — peakuuss marpuunoro cuHresa JJHK. Crpoenue xpomocom. OK-2
KJIeTKH XpOMOCOMHBII Ha0Op — KapHOTHI. JIMIUIOMIHBIA M TalJIOWAHBIA XPOMOCOMHBIE HAaOOPBHI. OK-4
Xpomatuasl. LluTomoruyeckue OCHOBBI Pa3MHOXKEHHUS UM WHIAUBUAYAJIBHOTO  Pa3BUTHS
opranusmoB. [lenenue knetku — muro3. Ctaguu mMuto3a. Ilporeccsl, npoucxoasiue Ha pa3HbIX
cTaauax MuTo3a. buonornueckuit cmpica mutosa. [lporpammupyemast rulenb KISTKH - allonTo3
Tema 4.2. DopMBI pa3MHOKEHHS OPTaHU3MOB: OECIIOJIOE | MOJIOBOE. BUBI 6€CTOIoro pa3sMHOKEHHS: JICTICHHE 2
@opMbI pa3sMHOKeHUsI | HA/IBOE U ITOYKOBAHWE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHUE, BEr€TaTUBHOE Pa3MHOKEHUE.
OpPraHu3MoB HckyccTBeHHOE KIIOHMPOBAaHME OPraHU3MOB, €ro 3HaueHue Juisl cenekuuu. [lonoBoe pasmMHokeHueE,
ero otauuus ot 6ecriosoro. Meiio3. Craguu meiiosa. [Iporieccsl, mpoucxosiiue Ha CTaAusiX Meio3a.
[ToBenenne xpomocoM B Menosze. KpoccuHroBep. buonorumueckwii CMbICI W 3HAYEHHE MEHO3a.
["amerorenes — mporiecc 00pa3o0BaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [107I0OBBIE JKene3bl: CeMEHHUKHI
u smaHuKd. OOpa3oBaHWE M PA3BUTHE TIOJNIOBBIX KIIETOK — TrameT (CIIepMaTO30H/I, SUICKICTKA) —
cnepmatoreHe3 u  ooreHe3. (OCOOCHHOCTH  CTPOEHHS — SIMIIEKIETOK W CHEpMaTO30HJIOB.
OmnonorBopenue. [lapreHorenes
Tema 4.3. NunuBuayanbHoe pa3Butue (OHTOTE€HE3). DMOpHOHAIbHOE pa3BUTHE (dMOpHOTeHe3). OTallbl 2
NupuBuayanbHoe SMOpPUOHAILHOTO Pa3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TacTPyJIALUsl, OpraHOTEHES.
pa3Butne oprann3moB | [loctomMOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPUOHAIBHOIO pPa3BUTHSA: MpPsIMOE, HENpsMoe
(munHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CIIOCOOHBIE BBI3BIBATH
BpOKIEHHBIE ypoacTBa. PocT u pazButue pacreHuil. OHTOr€HE3 LIBETKOBOIO PAaCTEHUS: IBOMHOE
OILJIOJIOTBOPEHHE, CTPOEHUE CEMEHH, CTaJIUU PA3BUTHS
IIpakTnueckoe 3anaTHe Ne 3 «lHpekunoHHbIE 3a00J€BaHMA M SHHIEMHM B HCTOPHH 2
yesoBevecTBa. BakiuHanys kak npopuiIakTHKa HTHPEKINOHHBIX 3a00I€BaHUI»
Pa3nes S HacieicTBEeHHOCTh M H3MEHYHBOCTh OPraHM3MOB 14
Tema 5.1. [Ipeamer u 3agaun reHeTUKHU. PoJib TUTONIOTHH ¥ SMOPUOJIOTHH B CTAHOBJICHUH T€HETHUKH. 2 OK-1
3aKoHOMepHOCTH Bxkimag poccuiickux M 3apyOeKHBIX YYEHbIX B pa3BUTHE TI'E€HETUKU. METOAbl TEeHETHKH OK-2
HacJIel0BaHUA (rubpugonornyecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUUECKHI ). OcHOBHBIE OK-4

TCHETUYECKUE MOHATUA. ['eHeTHYecKkas CHMBOJIMKA, MCIOIb3yeMas B CXEMaX CKPEIIMBaHUM.
3aKOHOMEPHOCTH Hacle[0BaHUs IMPHU3HAKOB, ycraHoBieHHble [. Mennenem. MonoruOpuanoe
CKpelrBaHue. 3aKOH eJMHO00pa3us THOPUIOB MEPBOTO MOKOJIEHHS.
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[IpaBmiio noMuHUpPOBaHUs. 3aKOH pacllelUIeHHs] MPpU3HaKoB. ' unore3a uncrorsl ramer. IlomHoe u
HETOJHOE JAOMUHHMpOBaHUE. J{MrHOpHUIHOE CKpelMBaHKe. 3aKOH HE3aBUCHMOIO HACIICAOBAHUS
Mpu3HAKoB. [lUTOreHeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUA. AHAIH3UPYIOIICE
cKperuBanue. VCrosap30BaHNnEe aHAIM3HPYIOMIEr0 CKPEIIMBAHUS IS OMNpEAEICHHS TE€HOTHIIA
ocobu

HpaKTI/I‘IeCK()e 3ansaTue Ne 4 «PemcHue 3ala4 Ha OIpPCACIICHUC BCPOATHOCTHU BO3HHKHOBCHHA
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. MopraHa mo cuemI€eHHOMY HAacie€IOBAHUIO
reHoB. HapylieHue cueruieHus I€HOB B pe3y/bTaTe KPOCCHHIOBEpa. XPOMOCOMHAasl TEOpPHUs
HaclleICTBEHHOCTH. ['eHeTnyeckne KapThl. I'eHeTHnka mosia. XpOMOCOMHOE ONpEAETeHHE 0.
AyTOoCOMBI M IIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHble U TIeTepOraMeTHbIE OpraHU3MBI.
HacnenoBanue npu3HAKOB, CLEIUIEHHBIX C IOJIOM

IIpakTnueckoe 3ansitue Ne 5 «PemieHue 3a7au Ha ONpesieIeHUE BEPOSTHOCTH BO3HUKHOBEHHUS
HACJIe/ICTBEHHBIX IPU3HAKOB IPH CLEIUIEHHOM Hacle0BaHUM, COCTaBIECHUE T'€HOTUIHYECKUX
CXEM CKpEIIUBAHUSI»

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHUBOCTH

N3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIECACTBEHHAas M HAcleACTBeHHasd. Ponb cpensl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOIN(DUKAITMOHHOW N3MEHUNBOCTH.
BapuanuonHsslil psg u BapuanuvoHHas kpusas. Hopma peakuuum npusHaka. KoandecTBeHHBIE U
KayeCTBEHHBIC MPU3HAKA M MX HOpMa peaknuu. CBoiicTBa MOIUGPHUKAIMOHHOW M3MEHYHUBOCTH.
HacnenctBenHast, Wiy reHOTUNNYECKas N3MEeHYMBOCTh. KoMOnMHaTHBHAs N3MEHUMBOCTh. Meiio3 u
MOJIOBOM TMpollecCc — OCHOBa KOMOMHATHMBHOW H3MEHUYMBOCTH. MyTallMOHHAsT H3MEHYHMBOCTb.
Knaccudukanus mMyranuid: reHHble, XpOMOCOMHBIE, T€HOMHbIE. YacToTa U MPUYUHBI MyTalHH.
Myrtarenssle (akTopbl. 3aKOH FOMOJIOTHUECKUX DPSIIOB B HacieICcTBeHHON m3MmeHunBoctu H. U.
Basunosa

Tema 5.4.
I'eneTnka 4yesioBeKa

I'enetnika dvenoBeka. Kapumotun dyenoBeka. OCHOBHBIE METOAbI TEHETHKH YeJIOBEKa:
TeHEANIOTUYEeCKUH,  ONM3HELOBBIH, LUTOICHETUYECKUH, OMOXMMHYECKHH, MOJIEKYJISIPHO-
reHerndeckuii. CoBpeMEHHOE OmpeesieHHe TeHOTUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUNIUpPOBaHUe, B ToM uuciae ¢ nomometo [II[P-ananuza. HacnenctBenHsle 3a0oneBaHMS
9eloBeKa: TeHHble 00Je3HH, OOJEe3HH ¢  HACICICTBEHHOH IpenpacroiioKEHHOCTHIO,
XpoMocoMHbIe Oone3nu. Comarudyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUTIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTHKA U JICUCHHSI TeHETUYECKIX
Oone3Hell. MeMKo-TeHeTHYECKOe KOHCYIbTUPOBaHNE. 3HAaUeHUE MEIUIIMHCKON FeHETUKU B
MPEOTBPAIICHUN U JICYCHUU TeHETHIECKUX 3a00JIeBaHIH YelloBeKa
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IIpakTuyeckoe 3ansaTue Ne 6 «Penienue 3agau Ha ONpeseiCHUE BEPOSTHOCTH BO3HHUKHOBEHUS
HACJIC/ICTBEHHBIX MPHU3HAKOB IIPU PA3IMUYHBIX TUIAX B3aUMOJCHCTBUS TI'€HOB, COCTABIICHHE
TFeHOTUIIMYECKHUX CXEeM cKpermmBaHusi. COCTaBIECHUE U aHAIU3 POJOCIOBHBIX YEJIOBEKA»

Pa3zneJ 6. DBOJIOIHOHH

ag omoJiorus

Tema 6.1. [Ipeanochliky BO3HUKHOBEHHMS HBOJIFOMOHHOW TEOPUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
IBOJIIOLIMOHHAA Owornoruy. BrusHUE SBONIOIMOHHOW TEOPUU HA pPA3BUTHE OWOJIOTMM W JIPYIHX HayK.
Teopusi M ee MecTo B | CBuzerenscTBa 3BOMOUMU. [laneoHTONOrMYecKue: IMOCIeA0BATENbHOCTh IOSIBJICHUS BUIOB B
onosiorumn MAJICOHTOJIOTUYECKOW JICTONUCH, Tepexoanbie (opmbl. buoreorpadudueckue: CXOICTBO H
paznuuue ¢ayH u GIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA U Pa3IUUMs
SMOpPHUOHOB pPa3HBIX BHJOB TO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC,
aHAJIOTUYHbIC, PYAMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MYTEH Y BCEX JKUBBIX OPraHU3MOB.
OpomononHas teopust Y. [lapBuna. IIpeanochuiku BO3ZHMKHOBEHHUs JapBUHM3MA. J[BHOKylue
CHUJIBI ABOJIIOLUU BUAOB 10 JlapBuHy (M30BITOYHOE PA3MHOXKEHUE MPU OTPAHUUEHHOCTH PECYPCOB,

HeomnpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN 0TOOP)
Tema 6.2. Cunrernueckass Teopus sBomouun (CT3) u €€ OCHOBHBIE MOJOXKEHHS. MUKPOIBOIIOLHS.
Mukpo3Bosaonust [Momynsmus Kak eauHUIA BUAA W dBoMtonuu. [[Buxkymiue cuibl ((hakTopbl)IBOJIIONUN BUIOB B
Maxkpo3Boonus npupoae. MyTalmoHHBIN MporiecCc 1 KOMOMHATHBHASI H3MEHYUBOCTE. 1Oy ISIIMOHHBIC BOJIHBI

npeiid reHoB. M3omsuus w murpanms. EcTecTBeHHBIH OTOOp — HampaBISIOMME  (akTop
sBomorr. PopMbl ectecTBeHHOro 0TOOopa. [IpHcrmocoOIeHHOCTh OPraHU3MOB KakK pe3ysbTar
sBomonmu. [Ipumepsl npucnocobnenuii y opranu3smMon. ApoMopdo3bl U HaAHOaAanTauu. Bug u
BunoobOpazoBanue. Kpurepun Buma. OcHoBHBIE (GopMbl BHI000pa3oBaHus: Treorpaduyeckoe,
skonornueckoe. MakposBomonus.  DopMmbel  IBONMOUMU:  PUIETHYECKas, JAUBEpreHTHas,
KOHBEpIreHTHasl, napauienbHas. HeobpaTtuMocTs 3BONIOIHAN

IMpakTuueckoe 3ausiTne Ne 7 «OnucaHie NpUCIIOCOOICHHOCTH OpraHM3Ma U €€ OTHOCHTEIEHOTO
XapakTepay

OK-1
OK-2
OK-4

Pa3nes 7 Bo3HMKHOBeHHME M PAa3BUTHE KU3HH Ha 3emuie

Tema 7.1.
3apoxneHue u
Pa3BUTHUE )KU3HU

JloHay4Hble TIPEACTABICHUS O 3apOKACHUN KU3HH. HaydHble rUMoTe3bl BOSHUKHOBEHHUS KU3HU
Ha 3emie: abuoreHe3 M TMaHCHEpMHS. XUMHUYECKass OJBONIONUsA. AOHOTCHHBIH CHHTE3
OPraHMYECKHUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE OATBEPKIACHUE XUMUUECKON
sBomonMK. HawanbHple dTambl  Omonormyeckoil  sBoiroruu. lumoresa PHK-  wmwmpa.
dopMupoBaHre MEMOPaHHBIX CTPYKTYP M BOBHUKHOBEHHE MTPOTOKIJIETKH. [IepBhie KIETKH 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
MEePUOMABl: KEMOPHICKUN, OPJOBUKCKHHA, CHJIYPHHCKUMA, JIEBOHCKUH, KaMEHHOYTOJBHBIN,
nepMcKuii. Me3o30iickast 3pa v €€ nepuopl: TPUACOBBIM, FOPCKUiA, MenoBoM. KaiiHo30lcKas 3pa u
€€ epHOJIbl: NAJIEOr€HOBBIA, HEOT€HOBBIN, AaHTPOIIOI'€HOBBIM.
Tema 7.2. Cucrema OpraHM4eCKOro Mupa Kak OTpa)k€Hue 3BOJTOLUA. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIbI
Cucrema OpraHu3MoB. XapakTEepUCTHKa KiIMMaTra M TeoJIOTHYECKUX MporeccoB. (OCHOBHBIE ATalbl
OPraHHYeCKOro MUpA. | 3BOJIIOLIMU PACTUTEIBHOIO M JKUBOTHOTO MupAa. ApoMOpdo3bl y pacTeHHMH U >KUBOTHBIX.
IIpouncxoxnenne [losiBneHue, pacluBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
yeJioBeKa- OBOJIIOLIMS YEJIOBEKA. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTre NMpeacTaBIeHH O MPOUCXO0XKICHUU
aHTpOIOreHe3 yesnoBeka. Meroabl u3ydeHus: aHTpororese3a. CXOJICTBAa M pa3jinyusl YEJIOBEKA U >KMBOTHBIX.
Cucrematuueckoe TOJOXKEHHE denoBeka. JIBwkymume cuibl ((HakTopbl) aHTPONOTEHEe3a.
HacnencrBenHass HM3MEHUMBOCTH M €CTECTBEHHBIH o0TOOp. OOIECTBEHHBIH 00pa3 >KHU3HH,
W3rOTOBJIEHUE OPYAMM TPpyZAa, MBIIIJICHUE, PEUb
Tema 7.3. OcHOBHbIE CTaAMM U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymensid, Yenosek
OcHoBHBIE cTAIUU npsaMoxo i, YenoBek HeaHAepTaabCKkuil, UenoBek pa3yMHbIil coBpeMeHHOoro tuna. Haxonku
IBOJIIOIMH YeJIOBEKa | MCKOMAEMBIX OCTAaHKOB, BPEMsl CYIIECTBOBAHUS, O0JIACTh PaCcIpOCTpPaHEHUs, 00BbEM TOJIOBHOTO
Mo3ra, o0pa3 xu3Hu, opyaus. Yenoeueckue pacbl. OCHOBHBIE OOJBIINE PAChl: €BPONEOUIHAS
(eBpasuiickasi),  HErpoaBCTpajouJHas  (PKBAaTOpHAJIbHAs),  MOHTOJIOMJHAs  (a3MATCKO-
amepukaHckas). UepTbl MpUCIOCOOIIEHHOCTH MPEICTaBUTENEH UYEIOBEYECKUX pac K YCIOBHUSAM
cyliecTBoBanus. ENMHCTBO yenoBedeckux pac. Kpuruka pacusma
IIpakTnueckoe 3ansaTHe Ne 8 «IIpHcnocoOIEHHOCTh YeIOBEKAa K Pa3HBIM YCIOBHUSM CpEIbI.
Bnusinue reorpaguueckoii cpeipl Ha MOp(HOJIOTHIO U (PU3HOTIOTHIO YETTOBEKa»
Pa3nea 8. Opranusmsbl u OKpysKamas cpeia
Tema 8.1. OKojorus Kak Hayka. 3aJauyd MU paszeibl dKOJOTMU. MeToapl 3KOJIOTMYECKUX HCCIIEJOBaHHM. 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 skomornueckux (akTopoB: aOMOTHUYECKHE, OMOTHYECKHE U AHTPOIIOTEHHBIE. OK-7
daxTopsl JlelicTBUE HKOJOTHMYECKUX (AaKTOPOB Ha OpraHu3Mbl. AOHOTHUYECKHE (AKTOpBI:  CBET,
TeMmreparypa, BiIaxHocTh. @oronepuonusm. IlpucnocoOneHuss OpraHu3sMoB K JAEHCTBUIO
abnotnyeckux (akropoB. buonornueckue putmbl. buotnueckue gaxTopsl. Buabl 6MoTHUECKHX
B3aMMOJICHCTBUI: KOHKYpEeHLHMs, XHIIHUYecTBO. [lapasuTusM, MyTyalus3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIM3M, HEHUTpanu3M. 3HaueHHEe OHOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
Tema 8.2. OKOJIOrM4eCKHe XapaKTePUCTUKH NMOMyJAud. OCHOBHBIE [TOKA3aTEIH MOMYJISIMHA: YUCIEHHOCTb,
JKOJIOTHYECKHUE IUIOTHOCTh, POXKJA€MOCThb, CMEPTHOCTb, MPHUPOCT, MUTpanus. JlMHaMHKa YHCIEHHOCTH
XapaKTePUCTHKH MOMYJISIIMY U €€ Perysiius
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MONnyJIA U IIpakTuueckoe 3ansiTue Ne 9 «[Toacy€T MIOTHOCTH MOIMYJISALUI pa3HBIX BHJIOB pACTEHUII» 1
Paszgen 9. Coo0iecTBa M IK0J0rHYECKHE CHCTEMbI 12
Tema 9.1. Coo01iecTBO OopraHu3mMoB — OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUIO0Basi, IMPOCTPAaHCTBEHHAs, 2 OK-1
CoobuecTBa Tpodpuueckas (nuiueBasi). Bunbl-nomMuHanTel. CBs3M B OMOIIEHO3€. DKOJIOTMYECKUE CUCTEMBI OK-2
OpPraHu3MoOB, (3xocuctemsr). [lonsitue 00 sKocucTteMe U OuoreorneHo3e. DYHKIMOHATBHBIE KOMITOHEHTBI OK-4
IKOCUCTEMBI 9KOCHUCTEMBI: MPOJYLIEHThl, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BellecTB U IMOTOK 3HEPrUH B
skocucteme. Tpodudeckue (MHIIEBBIC) YPOBHH dKOCUCTeMbl. [lumeBsie nienu u cetu. OCHOBHBIE
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 buonornueckoe M XO3MHCTBEHHOE  3HAYEHHE  arpo’KOCHCTEM U YpPOOIKOCHCTEM. 2
buopa3znoobpa3zue kak (akrop yctoiumBocTH 3KocucTeM. CoxpaHeHue OHOJIOrMYeCKOro
pa3zHooOpa3us Ha 3emire
Tema 9.3. Yuenne B. U. Bepuaackoro o 6uocdepe. I'panuipl, coctaB U cTpykTypa Ouocdepsl. XKXusoe
Buocdepa — BemectBO u  ero  (Qynkmun. OcoOeHHocTn Ouocdepsl Kak TI00aTbHOW  IKOCHCTEMBI.
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 O6uopazHo00pa3usi Kak OCHOBa YCTOHYMBOCTH Ounocdeprl. OCHOBA palMOHANIBHOTO YIPAaBICHUS
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 opraHusM uyenoBeka. IIpoOnemMa TEXHOTEHHBIX BO3JEHCTBMI Ha 3/0pOBbE  4YeJOBEKa
(¢paxTopoB Ha (37IEeKTpOMarHuTHbBIE TOJIS, OBITOBAasE XUMHUSI, U30BITOYHBIE ITYMBI, paguanus u T.1.). Agantanus 2
310pOBbe YeJIOBeKa | OpraHu3Ma yelioBeka K (pakropam okpykaromieit cpeabl. [IpuHImnsI
dbopMupoBaHus 370poBbecOeperatoniero mnoseneHus. Pusnyeckass aKTUBHOCTb M 370POBBE.
broxumuueckue acnekThl palliOHAIBHOIO MUTAHUS
Paznen 10. Cesiekuusi OpraHu3MoB, 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 0 LeHTpax MHOroo0pasus M HPOUCXOXKACHUS KyJIbTYpHbIX pacTeHuil. LleHTpsl
IIPOUCXOXACHNUS JOMAalIHMX JKUBOTHBIX. Copt, mnopoga, mramMM. COBpPEMEHHBIE METO/bI
ceseKuu. MaccoBblil M MHIUMBUAYAIbHBIA OTOOPHI B CEJIEKLIUN pAacTeHUI U KUBOTHBIX. OlleHKa
JKcTephepa. bIM3KOPOACTBEHHOE CKpelmuBaHue — WHOpuAWHT. Yuctas nuHus. CKpeliuBaHHUe
YUCTBIX JUHUHA. ['eTepo3uc, uiu rubpunHas cuia. HepoacTBeHHOe CKpelmBaHue — ayTOpUIUHT.
Otnanénnas rubpuamsanuss u  e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 W TOJy4YeHHE
NOJIMIIIONJOB. JIOCTHKEHHMSI CEJICKIIMU PaCTEHUH, )KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2.
OcHoOBBI
OMOTEeXHOJOTNHU

buorexHosoruss Kak OTpacip HPOM3BOACTBA. ['€HHAas MH)KEHepusa. OTambl CO3JAHUS
pekomOuHnantHoi JIHK w TtpaHcrennbix opranm3moB. Kiterounas wumkenepus. Kierounsie
KYyJIbTypbl. MUKpPOKJIOHAJILHOE Pa3MHOXKEHUE pacTeHuil. KioHMpoBaHUE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKWE M OSTUYeckue mpodiemel. MO —
TeHETHYECKH MOAM(PHUIINPOBAHHBIE OPTaHU3MBI

Tema 10.3.
BbuorexHojgornu B
sKM3HU U nipodeccun

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE

OCHOBHBIC HAmNpaBIICHUSI COBPEMEHHOH OHMOTEXHOJIOTMH B MPOPECCHOHAIBHON JACATEIHBHOCTH
yejioBeka. Metoanl 0MOTeXHOJIOTHH. OOBEKTh OMOTEXHOJIOIMH. DTHKA OMOTEXHOJIOTHYECKUX U
TeHETUYECKUX IKCIIEpUMEHTOB. [IpaBuiia morcka u aHaim3a OMO3KOJIOTMYeCKO HHGOpMAIuu U3
pa3IMYHbIX HCTOYHUKOB (Hay4yHass M YydeOHO-HAaydHas JUTepaTypa, CpeICcTBa MacCOBOM
unpopmanuu, cetb IHTepHET u Apyrue)

IIpogeccnonanbHO-0OpHEHTHPOBAHHOE CO/IeP:KAHME

IIpakTnuyeckoe 3ansiTue Ne 11 «Kelicel Ha aHanu3 WHGOpPMALMK O HAYYHBIX JOCTHKEHMSIX B
00J1acTh Tr€eHEeTUYECKUX TEXHOJIOTHH, KJIETOYHON MHKEHEPUH, MUIIEBbIX OMOTEXHOIOIUH. 3amura
Kelica: pesicTaBlIeHHE Pe3yIbTaTOB pelIeHHsI KeWCOB (BBICTYIJICHHE C MPe3eHTALUeH )»

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 OMOTEXHOJOTMII ¢ TNpPUMEHEHHWEM TEXHUYECKUX cucreM (OMOMHXKEHepHs,
O6uonHdopmaruka, OMOHNKA) M UX IPUMEHEHHE B KU3HU YEJIOBEKa, MOMCK U aHAJIN3 UH(OpMaIu
U3 pAa3IMYHBIX HCTOYHUKOB (HayyHas M y4yeOHO-HayyHas JHUTepaTypa, CPEJICTBa MAacCOBOU
uHpopmanuu, cetb IHTEpHET U Jpyrue)

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE

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 IPE3EHTALIUEN )»

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

JAu¢ppepeHunpoBaHHbIii 3a4yeT

UTOIro

78

19




3. YCJIOBUA PEAJTU3ALIIAH ITPOT'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeOoBaHusi K MHHUMAJIbHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecneyeHn 1o

Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Halu4us ydeOHOro kabuHeTra
«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, OINOpPHbIE KOHCHEKThI, Yy4yeOHbIE MOCOOHUs, CIPABOYHBIE
MaTepHuaibl, MOJICTH, MYJISKH M1 MUKPOTIpErapaThl OMOJIOTMYeCKUX 0OBEKTOB)

- MUKPOCKOTIHI;

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

TexHuveckue cpeacTBa 00y4eHus::

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEICHHUS 3BYKA;

- IPUHTED;

- MyJIbTUMEUA-TIPOCKTOP;

- 9KpaH

3.2. UndopmaunoHHoe odecneyeHne peajsn3alui NporpaMmsl

OcHoBHas auTEparypa
1. Speirun B.H. buonorus. Yueonuk u npakrukym mist CIIO, 2-e uza. —
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 tmmoc, 2026. -128c.-978-5-91673-024-1. — Pexum nocrymna:
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., Meroguueckne pekOMEHAAIMHU O
BBIMIOJTHCHUIO MPAKTUYECKUX 3aHATUM 1Mo jaucuuiuimHe «buonorus», TTXKT-
dbunuan PI'VIIC, 2026 r.

HNuTepHeT-pecypcehl
1. www.ttgt.org (Caiitr Tuxoperkoro TexHukyma JKeae3HOIOPOKHOTO
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 (EanHoe OKHO gocTyma K 00pa30BaTeIbHBIM
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 a;1eKTpoHHAsI IITKOJIA)

HEeHTp  MH(OPMALMOHHO-

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KoHTposib u oleHKa pe3yabTaTOB OCBOCHHUSA 0O0IIe00pa3oBaTeIbHON
JUCIUTUTMHBI PACKPBIBAETCS Yepe3 NUCHUILTMHAPHBIC PE3y/IbTaThl, HAIIPaBICHHBIC
Ha (opMHUpOBaHHE OOLIMX U MPO(ecCHOHANBHBIX KOMIIETEHIMM MO pasjenaMm 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 CaMOCTOSTENbHAS
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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