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

1.1 MecT0 AUCHMIUIMHBI B CTPYKType 00pa3oBaTejibHOM
nporpammsl CIIO:
O6meobpazoBaTenbHas AUCHUILIMHA «bronorusy siBisieTcst 00s13aTeIbHON YacThIO
o0mreo0pa3oBaTeILHOTO IMKIAa 00pa30BaTEIBLHON MPOTPAMMBI B COOTBETCTBHH C
®I'OC CIIO no cnenunansHoct 08.02.01 CTpouTenbCTBO U AKCIUTyaTallysl 31aHU N

U COOPYKEHUM.

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

ConeprkaHue nmporpaMmMbl 0011e00pa3oBaTeIbHON TUCIUIUIMHEI « BUOTOTHs»
HalpaBJICHO Ha JOCTH)KEHHE pEe3yJIbTATOB €€ H3YyYEHUS] B COOTBETCTBUH C
tpedboBanusimu  ®I'OC COO c¢ yueroM npodeccuoHadIbHON HaAMPaBICHHOCTH
®I'OC CIIO. lenp n3ydenuss qucHUIUIMHbBL «bronorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE  OOy4YaloIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJTILHOU
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO0 paHra U NPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJIS TPAMOTHBIX JCHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue ey u3yueHus AUCHUILUINHBI «buoiorus» Ha 6a30BOM ypOBHE
oOecrieuynBaeTcs pelIeHUeM CIIeIYIONINX 3a/1au:

- OCBOCHHE OOYYaIOUIUMUCS CHUCTEMbl 3HAHUM O OHUOJOTUYECKUX
TEOPUSX, YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiIax, CIyKallux
OCHOBOM 11 (hOPMUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE
MHpa, O METOJaX HayYHOTO MO3HAHMS, CTPOECHUU, MHOTO00pa3uu U 0COOEHHOCTSIX
JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIH, BBIIAIOMINXCS OTKPBITUSX U
COBPEMEHHBIX UCCJIEAOBAHUAX B OUOJIOTUH;

- (dopmupoBanue y o0yJaronmxcs MMO3HABATEIbHBIX,

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 OpraHU3aluu;

- 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;

- dopmupoBaHre y oOydaromuxcsi yMEHUN WUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

- BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTU IIO3HAHHUS YEJIOBEKOM
JKUBOU

- OpUPOJIbI, HEOOXOIUMOCTH OEpeKHOro  OTHOIIEHUS K  HEH,
COOJIIOIEHUS STUYECKUX HOPM MPU POBEACHUH OMOJIOTUYECKUX UCCIIEI0BaHUI;

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

- NpUMEHEHUE TMPUOOPETEHHBIX 3HAHUM W YMEHUU 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 00111e00pa30BaTeJIbHOM AUCUUILIMHBI B cooTBeTcTBUM ¢ DPI'OC
CIHO u Ha ocHoBe ®I'OC COO

Kon u naumenoBanue
bopmMHpyeMbIX
KOMIIETEHIINH

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIIMHBL

Oo6mue

JucuunnmHapHbie

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

JIngHOCTHEIE PE3YyIbTAaThl AOJDKHBI OTpaXaTb B YaCTH:
TPYAOBOI'O BOCIIMTAHUSA:
- FOTOBHOCTBH K TpyAy, OCO3HAHUC IICHHOCTHU MAaCTCPCTBA,

Tpynonooue;

- TOTOBHOCTH K AKTUBHOMN JESITEIbHOCTH
TEXHOJIOTUYECKOM

U CONHMATbHOW  HAIMpPaBIICHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBATh,  IUIAHUPOBAaTh W CAMOCTOSTEIIBHO

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 aKTyalU3UpOBaTh
pobIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

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

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

- BBIBJIAATH 3aKOHOMCPHOCTHU U IMPOTHBOPCUMUA

B PacCMaTpPUBACMBbIX SIBJICHUSX;

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

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

I[TP6 1. CdopmMupoBaHHOCTH 3HAHUK O MECT€ W POJIHU
OMOJIOTHHM B CUCTEME HAyYHOTO 3HAHUS; (PYHKIIMOHAIBHON

IPaMOTHOCTH  YEJOBEKa Ui PEUICHHUS IKU3HEHHBIX
poOJem.

I[IP6 2. CdopMUPOBAHHOCTh YMEHHS  PACKpHIBAThH
cofiepKaHue OCHOBOIIOJIATAIOIINX OMONIOrMYECKUX
TEPMUHOB M TIOHATHH: JKW3Hb, KJIETKA, TKaHb, OpraH,
OpraHu3M, BHJ, NONYJIALUSA, HKOCHCTEMa, OHOICHO3,

ouocdepa; merabonn3m (0OOMEH BEIIECTB U IMPEBpAIlCHUE
SHEPruM), TOMeocTa3 (caMoperysiius), Onocunres Oenka,
CTPYKTYpHasi OpTaHU3aIHsI KUBBIX CUCTEM, TUCKPETHOCTH,
CaMOPETYJISIIKS, CaMOBOCIIPOU3BENCHHE (PEIPOIYKIIHS),

HACJICJICTBEHHOCTh, W3MEHYMBOCTh, JHEPrO3aBUCHMOCTb,
POCT U pa3BUTHE, YPOBHEBAsI OpPraHU3ALIS.
IMP6 3. CdopmMHupOBaHHOCTE yYMEHMSI  PACKpbIBATh

coJiep’KaHNEe OCHOBOIIOJIATAIOMINX OWOIIOTHUYECKUX TEOpUit
W THUNOTE3: KJIETOYHOM, XPOMOCOMHOW, MYTalMOHHOW,
SBOJIIOIMOHHOM, TPOUCXOKICHUS KU3HHU U YEIOBEKA.

I[IP6 4. CdopmMHupOBaHHOCTE YMEHMSI  PACKpPbIBATh
OCHOBOIIOJIATraroI1e Ouosiornyeckue 3aKOHBI "
3akoHomepHoctu (I'. Mennens, T. Moprana, H.U.

Basunosa, J. I'ekkens, @. Mromnepa, K. bapa), rpanuist
UX TPUMEHUMOCTH K KHBBIM CHCTEMaM.

ITP6 5. IlpmoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX
METO/IOB HAyYHOTO MTO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHH:
HaOJIOCHUST M ONHMCAHUS >KUBBIX CHCTEM, IPOLIECCOB U
SIBIICHHIA; OpPTaHMW3allMd ¥ TIPOBEIEHHS OHOIOTHYECKOTO
HKCHEPUMEHTA,  BBIABM)KCHUS  TMIIOTE3,  BBISBICHUS




- BJIQJICTh HaBBIKAMH Y4EOHO-HCCIIEI0BATEINbCKOM

U IIPOCKTHOW JEATEIbHOCTH, HABBIKAMU DPa3pEIICHUS
npo0em;

- BBIBJIATH IIPUYUHHO-CIICACTBCHHBIC CBA3U

Y aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y

€C pCIICHHA, HAXOAUTh APTYMCHTBI I AOKAa3aTCJIbCTBA
CBOMX YTBEpXKJICHUH, 3a/laBaTh MapamMeTpbl U KPUTEPHUU
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 TIO3HABATEIHHYIO

Y IPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- YMETh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obJacrei;

- BBIIBUTATh HOBBIC HJICH, TNpeIjaraTh OPUTHHAIBHBIC
MMOJIXOJIBI U PEUICHUS

3aBUCUMOCTH  MEXJIYy  HCCIEIyeMbIMH  BEITUYMHAMU,
00BSICHEHUS HOJy4EHHBIX pE3yIIbTaTOB u
(dbopMynupoBaHUs BBIBOJIOB C HCIOJIb30BAHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

I[IP6 6. CdopMHUPOBAaHHOCTL  yYMEHHUS  BBIJCISITH
CYIIECTBEHHBIC NPU3HAKU BHPYCOB, KIETOK MPOKAPHOT U
AYKapuoT; OJTHOKJIETOUYHBIX u MHOTOKJIETOYHBIX
OpraHu3MOB, BHUJOB, OHOTrE€OIICHO30B U  JKOCHCTEM;
0COOEHHOCTH IMPOLIECCOB OOMEHA BEIIECTB U MPEBPALICHUS
PHEPTUU B KJIETKe, (POTOCHMHTE3a, IIACTUYECKOTO U
HHEPreTHUECKOro oOMeHa, XeMOCHHTe3a, MUTO03a, Mel03a,
OTLJIOJJOTBOPEHHS, pa3BUTHS u Pa3MHOXKEHUS,
WHAMBUAYAILHOTO pPa3BUTUS OpraHu3Ma (OHTOreHe3a),
OOprOBI 32 CYIIECTBOBaHHME, €CTECTBEHHOrO OTOOpa,
BUJ000pa30BaHus, MPUCTOCOOIECHHOCTH OPraHu3MOB K
cpenae OOWTaHUS, BIMSHUS KOMIIOHEHTOB JKOCHCTEM,

AQHTPOTIOTEHHBIX ~M3MEHEHMH B  OSKOCHUCTEMaX CBOEH
MECTHOCTH, KpPYrOBOpOTa BEIIECTB M IpEeBpalIlcHUE
sHepruu B Ouocdepe.

I[MP6 7. CdopmupoBaHHOCTH yMEHHUSI MPUMEHSITH

NOJydeHHbIE 3HaHMA M OOBSCHEHUS OHOJIOrMYECKHX
NPOIECCOB W SIBJICHUH, JUIS TPUHATHS TMPAKTHYECKUX
peleHni B TIOBCEAHEBHOM KHU3HH C LIE€TbI0 OOECleYeHus
0€30MacHOCTH CBOETO 37I0POBBS M 3/I0POBBSI OKPYKAIOMINX
Jaroed, COOMIOZeHNsT 30pOBOTO 00pa3a >KHU3HHM, HOPM
I'PaMOTHOTO ITOBEJEHUS B OKPYKAIOLIEH IPUPOIHON CPEIE;
MOHWMaHHE HEOOXOJMMOCTH HCIIOJIb30BAHUS JTOCTHKCHUN
COBpPEMEHHOM  Ouonmoruu U OUOTEXHOJNOTUH s
PaMoOHAIBFHOTO TPUPOIOTIOIH30BAHUSI.

ImP6 8. CchopMUpOBaHHOCTb ~ YMEHHs  pellarhb
OMOJIOTUYECKHE 3a/laud, COCTaBISITh TE€HOTUITUYECKHE
CXEMBbl CKpEIIMBAaHUS JJIsi Pa3HbIX TUIIOB HACJIEIOBAHUS
MPU3HAKOB y OPTaHMW3MOB, COCTABIISITh CXEMBI IMEpeHoca




BEUIECTB U DJHEPrMM B JKOocHcTeMax (Lenu MUTaHus,
MUIIEBBIC CETH).

I[TIP6 9. CdopMHpPOBAaHHOCT, YMEHUW  KPUTHYECKH
OIICHUBAaTh HMH(OPMAIMIO OHOJIOTHYECKOTO COJCPIKAHUS,
BKJIIOUAIOIIYIO TICEBJOHAYYHbIC 3HAHHUS U3 Pa3IMYHBIX
HCTOYHUKOB (CpeICTBa MacCOBOW HMH(OpMaIu, HaydHO-
MOMYJISIPHbIE MaTepHalibl); WHTEPIPETHPOBATH ITUUYECKUE
acreKThl COBPEMEHHBIX HCCIEJOBaHWA B  OHOIOTHH,
MeAMIMHE, OMOTEXHOJOTHH; paccMaTpuUBaTh TII00aNbHbBIE
HKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO.

I[MP6 10. CdopMupOBaHHOCTH YMEHHH  CO3/1aBaTh
COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJIOTUYECKOH WHPOpPMAMA W3 HECKOIBKUX
UCTOYHUKOB, TPAMOTHO UCIOJB30BaTh  IMOHSATHIHBIN
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 HAayYHOTO ITO3HAHUS:

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

MeTtanpeameTHble pe3yibTaThl 10JKHbBI OTPaXKaTh:

Osnanenue YHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMHU:

B) paboTa ¢ nHpopmarueil:

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

U UHTEpPIpETalni0 HHQPOPMAIMN Pa3IUYHBIX BHAOB U
dhopm mpecTaBIeHNUs,

- OLICHUBATb AOCTOBCPHOCTD, JCTUTUMHOCTD

I[TP6 1. CdopmupoBaHHOCTH 3HAHUM O MECT€ U POJIHU
OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS; ()YHKIMOHAIHHON

IPAMOTHOCTH  4YeNIOBEKa JUIsl PEUICHUS JKU3HEHHBIX
npoOem.
IIP6 7. CdopMHpPOBAHHOCTE  yMEHHUS  NPUMEHSTH

MOJIyYCHHBIC 3HAHUS JJI1 OOBSACHEHHS OWOJOTHYECKUX
MPOLIECCOB W SIBJICHUM, JJIA TPUHATUS MPAKTUYECKUX
pelieHnii B MOBCEIHEBHON XU3HU C 1ETBI0 O0ecreyeHus
0€30MacCHOCTH CBOETO 3J0POBbS U 3/I0POBbSI OKPYKAIOIIUX
JONIel, COOJIIOACHHST 3I0POBOTO OOpa3a >KHU3HH, HOPM
IPaMOTHOTO MOBEJEHUS B OKPYKAIOIIEH NPUPOJIHON CpEJE;
MMOHUMaHHE HEOOXOJMMOCTH HMCTOIB30BAHUS JTOCTHKCHHI

COBpPEMEHHOW  Omonmoruu U OUOTEXHOJIOTUH s
PaMOHAIBFHOTO TPUPOIOTIOIH30BAHUSI.
I[IP6 10. CdopmMupOBaHHOCT YMEHUH  cO37aBaTh

COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIECHUS Ha
OCHOBE Ouonornueckoil wuHGOpMalUU W3 HECKOIbKUX




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

HCTOYHHUKOB, T'paMOTHO HCII0JIb30BaTh MMOHSATUNHBINA

anmapat OMOJIOTHH

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

JInyHOCTHBIE pE3yNbTaThl JOJKHBI OTpa)kaTb B YaCTH:
LIEHHOCTH HAay4YHOI'O0 TIO3HAHUSA: OCO3HAHUE IEHHOCTH
HAy4YHOH JI€STEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOCKTHYIO M HCCIIEOBATEIbCKYIO  JESATEIbHOCTh
WHIUBUYAIBHO U B TPYIIIE.

MerarnpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKATh:
OBilaiecHue  yHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMHU
JIEHCTBUSIMU

0) COBMECTHasl IeITEIIbHOCTb:

- IOHUMATh U UCTIOIB30BATh MPEUMYIIIECTBA KOMaHTHOM
Y MHAMBHUAYaAIbHOMN paboThI;

- TNpUHUMATh 1M  COBMECTHOM  JIEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJAMHUPOBATH JEHUCTBUSA IO €€
JOCTHKEHMIO: COCTaBIIATh IUIaH JEHUCTBUM, PACIPEIEIIATh
pollM C y4eTOM MHEHUH YYaCTHHKOB OOCYXJaThb
pe3yIbTaThl COBMECTHOU PabOTHI

I[TP6 5. IIpuoOpereHue ombiTa TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO TIO3HAHMSI, HCIIOIb3yEeMbIX B OMOJIOTHH:
HaOJIOZICHUsST M ONHMCAHUS JKUBBIX CHCTEM, IPOILECCOB U
SIBIICHUH; OpraHW3alii M TPOBEICHUS OMOJIOTHYECKOTO

OKCIICPUMCHTA, BBIABHKCHHUA TUI10TE3, BBIABJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYCMbIMU BCJIMYMWHAMU,
00BICHEHHS MOJIYYCHHBIX PE3YIBTATOB n

(GbOopMyIMpOBaHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHSATUM, TEOPUI U 3aKOHOB

OK 07. ConeticTBOBaThH
COXPaHEHHUIO
OKpY’Karollen cpeabl,
pecypcocOepeKeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MEHEHUH KJIMMaTta,
MPUHIIUIIBI OEPEKITHUBOTO
MIPOU3BOJICTBA,
a¢(heKkTUBHO AeCTBOBATH
B YPE3BBIYANHBIX
CUTYaIUAX

JInuHOCTHBIE pe3yibTaThl OOJIDKHBI OTPAXKATh B YaCTH!:
9KOJOTHYCCKOT'O BOCITMTaAHHA:

- c(OpPMHUPOBAHHOCTb  IKOJIOTUYECKOH  KYJIBTYpHI,
ITIOHUMAaHHE BIIMSTHUS COIIMAIbHO-3KOHOMHWYECKHUX
IIPOLIECCOB HA COCTOSTHUE IPUPOJHOM M COLMAIBHON
Cpensl, OCO3HaHHE r1100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHME M  OCYIIECTBICHHE JIEHCTBUM B
OKpY)Kalollleh CcpeAe Ha OCHOBE 3HAHUA  LEJel

YCTOMYHMBOTO pa3BUTHUS YEJIOBEUECTBA;

- AKTMBHOE HEINpUATHE NCUCTBUM, INPUHOCALIUX Bpex
OKpY>Karollen cpere;

- yMeHue IIPOTHO3UPOBATH
JKOJIOTUYECKHE MIOCJIEICTBHS
JEUCTBUMN, IPEAOTBPALLATD UX;

HeOIaronpusTHeIE
MpEeANPUHUMAEMBIX

I[TIP6 5. IIpuoOpereHue ombiTa TPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO TIO3HAHMSI, HCIIOIb3yeMbIX B OMOJIOTHH:
HAOMIO/IEHUsI U OIMMCAHUS YKUBBIX CHUCTEM, IMPOILIECCOB U
SIBIICHUH; OpraHW3alid M TPOBEICHUS OMOJIOTHYECKOTO

9KCIICPUMCHTA, BBIABHKCHUA THUIIOTEC3, BBISIBJICHHA
3aBUCHUMOCTH MCXKIOY HCCICAYyEMBIMU BCJIMYMWHaAMU,
0OBSICHEHUS MOJIYYCHHBIX PE3YyIbTATOB n

(GbopMyTUpOBaHUS BBIBOJIOB C HCIOJIb30BAHWEM HAYUHBIX
MOHATUH, TEOPUM U 3aKOHOB.

[MP6 6. CdopMupoBaHHOCT,  yYMEHHUS  BBIICIATH
CYILIECTBEHHbIE MPHU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT; OJTHOKJIETOYHBIX u MHOTOKJIETOUHBIX
OpraHW3MOB, BHJIOB, OHOTEOIIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOLECCOB 0OOMEHA BEUIECTB U MPEBPALLCHUS
DHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U




- paCiup€HUC OmnbITa ACATCIBHOCTU JKOJIOTHYECKOH

HaIpPaBJIEHHOCTH.
MeranpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnazieHue  YHUBEPCAIBHBIMU  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- IOHUMAaTh U KMCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHJIUMBHUIyaJIbHOU pabOTHI;

- TNpPUHUMATh 1€  COBMECTHOH  JIeATEIbHOCTH,
OpraHU30BBIBATH u KOOPJIUHUPOBATH JEeHCTBUS
0 €€ JOCTI)KEHHMIO: COCTaBJIATh INIaH JIEHCTBUH,
pacmlpeneNaTh pojid C yYEeTOM MHEHHHA YYaCTHHUKOB
00CyKIaTh pe3ylbTaThl COBMECTHON pabOThI

IHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUT03a, Melo3a,
OILIOIOTBOPEHHS, pa3BUTHSI u Pa3MHOXKCHUS,
UHIUBHIYAILHOTO pa3BUTHS OpraHu3Ma (OHTOreHE3a),
OOprOBI 32 CYIIECTBOBAaHME, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHKsl, MPUCIIOCOOICHHOCTH OpPraHU3MOB K
cpeac 06I/ITaHI/I5I, BINAHHUA KOMIIOHCHTOB JKOCHCTEM,

AHTPOTIOTEHHBIX ~M3MEHEHMH B OSKOCHUCTEMaX CBOEH
MECTHOCTH, KpYrOBOpOTa BEILIECTB M IpEeBpalicHUE
sHepruu B Ouocdepe.

I[MP6 7. CdopMUPOBAHHOCT yMEHUS  MPUMEHSTH

MOJIyYEHHBIE 3HAHUS [JS OOBSACHEHUS OUOIOTMYECKUX
MPOLIECCOB M SIBJICHUM, JUIA TPUHATUS MPAKTHIECKUX
pelieHui B MMOBCEIHEBHOM JKU3HU
C 1EeJIbI0 oOecreyeHus: OE30MacCHOCTH CBOETO 3/I0POBbSI U
3JI0pPOBbsl OKPYXKAIOIIUX JIOJCH, COOMIOACHUS 310pPOBOTO

oOpa3za KHM3HM, HOPM TIPaMOTHOrO IIOBEJACHHUS B
OKpY’Karomen HIPUPOHOMN cpene; HOHUMaHHe
HE00X0UMOCTHU HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOM  Ouosoruu ¥ OWMOTEXHOJIOTMH Ui
paIoHaIbHOTO MPUPOIONOIB30BaHUS

IIK 2.6 KontponupoBath | JIMuHOCTHBIE pe3ynbTaThl NODKHBI oTpaxarb B uacTu: | [IP6 7. CdhopMupoBaHHOCTH  yMEHHUS  HPUMEHSTH

coOroieHne TpeOoBaHMM
OXpaHbl TPy/a,
0€30MacHOCTH
KHU3HEIEATEIILHOCTH U
3alIUTY OKPYKaroIen
Cpezbl TP BBIIOJTHEHUN
CTPOUTENIbHBIX paboT Ha
00BEKTaX KalUTaIbHOTO
CTPOMTENBCTBA, PEMOHTA U
PEKOHCTPYKIIMH 31aHUH

9KOJIOTUYECKOTO BOCIIUTAHMUS:
- c(OPMHUPOBAHHOCTH  JKOJOTHYECKOW  KYJIBTYpHI,
MMOHUMAaHNE BITASTHUS COIMAIbHO-IKOHOMUYECKUX
MPOLIECCOB HAa COCTOSTHUE MPUPOJHOM M COLUMAIBHOU

Cpensl, OCO3HaHHE r1100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOo0IIeMm;

- IUIAHAPOBAaHWE M  OCYIIECTBIECHHE JIEUCTBUM B
OKpYXKalollleW Ccpele Ha OCHOBE 3HAHUA LNl

YCTOMYHMBOTO pPa3BUTHUS YEJIOBEUECTBA;
- AKTHMBHOE HENpUATHE JACUCTBUM, MNPUHOCALIUX BpEL
OKpY>Karolleu cpere;

- YMCHHC IIPOTHO3UPOBATH HC6HaTOHpI/I$ITHLIC

MOJTyYCHHBIC 3HAHUS I OOBSICHEHUS OHOJOTHYECKUX
NPOIECCOB W SIBJICHUM, JUIS TPUHATHS TMPAKTHYECKHX
peleHuit B MTOBCETHEBHOM JKU3HU
¢ 1enplo obecrieueHus: OE30MaCHOCTH CBOETO 30POBBS U
3JI0POBBSI OKPYKAIOIIUX JIFOJCH, COONIOACHHS 3JI0POBOTO

oOpa3za KH3HH, HOPM TPaMOTHOTO TOBEAEHUS B
OKpY>KaroIen MIPUPOTHOM cpene; MMOHMMAaHHE
HEOOXOIMMOCTH HCITOJIb30BAHUS JIOCTHKEHUH
COBpPEMEHHOW  OWojoruu W OMOTEXHOJOTMH NSt

paruOHAJIBHOI'O MTPpHUPOAOII0JIB30BAHU A
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9KOJIOTUYECKUE MOCJICICTBHS MpEANPUHIMACMBIX
JIEHCTBUI, TPEJOTBPALIATh HX;

- pacmIMpeHue OIbITa JEATEIBHOCTH JKOJIOTHYECKOM
HaIpPaBJIEHHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnazieHue  YHUBEPCATIBHBIMU  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- IOHUMAaTh U KMCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHJIUMBHUIyaJIbHOU pabOTHI;

- TNpPUHUMATh 1€  COBMECTHOH  JIEATEIILHOCTH,
OpraHU30BHIBATH u KOOPJAMHHUPOBATH U CTBUS
1Mo €€ JOCTH)KCHHWIO: COCTaBIIATh IUTAaH JCHCTBUH,
pacmpeieniaTh poidu C YYETOM MHEHUH YYaCTHHKOB
00CYXKJaTh pe3yNbTaThl COBMECTHOM pabOThI
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2. CTPYKTYPA M COJEPXAHUE OBIIEOBPA3OBATEJLHOM

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

O06bemM 00pa3oBaTe/ibHOI NPOTrPaAMMBbI TUCITHIIJIMHBI

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 MPAKTUYECKUE 3aHATHS, MPUKJIATHOH MOAYJIb (PU 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 xuBoi mpupoxae. Csizu OHOJIIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU 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. MeTozbl MMO3HaHUS KUBOW MPUPOJBI (HaOMI0IeHNe, YKCIIEPUMEHT, OMKHCAHNUe, U3MEpPEHHE,
XapaKTepUCTHKA Kinaccuukanus, MOJEIUPOBaHHE, CTaTUCTUYeckas o0paboTka naHHBIX). JKUBBIE CHCTEMBI
JKH3HH (OmocucTeMbl) Kak mpeaAMeT u3ydeHust Ouonorun. OTINYHE KUBBIX CHCTEM OT HEOPTaHUYECKOU
npupoabl. CBolicTBa OHWOCHCTEM W HX pa3HOoOOpasue. YPOBHU OpraHu3alud OHOCUCTEM:
MOJIEKYJIIPHO-TEHETUYECKHU, KJICTOYHBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI,
AKOCHUCTEeMHBIHN (OHO - TeOIEeHOTHYEeCKUH ), 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. OyHKIIMHM BOJbI U MUHEPAIbHBIX BEIIECTB B KIICTKE. OK-2
KjaeTku. Boga u [Tognepxanue ocMoTHYECKOTro OajaHca OK-4
MHHepaJbHbIe IIpakTunyeckoe 3ansitue 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
(mepBUYHAas, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASI CTPYKTYypa). XUMUYECKHUE CBONCTBA OEIKOB.
buonoruueckue ¢ynkiun OenkoB. depmeHTHl — OuONOrMueckue KaranuzaTopbl. CTpoeHHe
(dbepMeHTa: aKTUBHBIN 1IEHTp, cyocTpaTHas crenupudHocts. KodpepmenTsl. Buramunbl. OTinnuus
Tema 2.2. (epMEHTOB OT HEOPraHMYECKUX KaTaaM3aTOPOB. YTJIEBOIBI: MOHOCAXapuabl (IIH0K03a, pubo3a u
buoornyecku ne30Kcupr003a), aucaxapuibl (caxapo3a, JIaKTo3a) M IOJHcaxapujbl (Kpaxmal, TIHKOTEH,
BAKHBIC XMMMYECKME | 1enrono3a). Bronmornueckue (GyHKIMM yriaeBogoB. JIMmumsl: Tpuraunepuanbl, (Gocomumumsl,
coeIMHEeHH

crepounibl. ['mapodmibHo-THIpodOOHBIE CcBOMcTBa. 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
OpraHu3anms KJIeToK

[utonorus — Hayka o kierke. Kierounas teopusi — mpuMep B3aMMOJACHCTBHS UICH U (HAaKTOB B
Hay4yHOM MO3HaHUM. MeTopl u3yuenus kietku. Kietka kak nenoctHas xuBas cucrema. OO0miue
MPU3HAKH KJIETOK: 3aMKHYyTasi Hapy»Hast MeMOpaHna, mosekynsl JJHK kak renernueckuii anmapar,
cuctemMa cuHTe3a Oenka. THIBI KIETOK: dyKapHoTH4eckas M mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHMS MPOKAPHUOTHIECKON KileTku. KieTouHas crenka Oakrepuii. CTpoeHHE SyKapHOTHIECKON
kJeTkd. OCHOBHBIE OTJIMYMSI PACTUTENBHOM, >KUBOTHOM M TpuOHOIN KieTku. IloBepxHOCTHBIE
CTPYKTYPBI KJIETOK— KJIETOUHAsl CTeHKA, MIMKOKAIMKC, UX ¢yHkuuu. [Tna3marudeckas memOpaHa,
ee coiictBa u ¢yHkiuu. Lluromnasma u ee opranouipl. OqHOMEMOpPaHHBIE OPTaHOU Bl KIETKHU:
OIIC, anmapar I'onbaxu, nuzocoMbl. [lonyaBTOHOMHBIE OpraHOWbBl KIETKHA: MUTOXOHJIPHH,
wiactuapl.  [IporcxokaeHne MUTOXOHIpHM U Iuiactud. Buasl mnactua. HememOpanHble
OpraHoM/Ibl KJETKU: pUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIU, PECHUYKH, IKIYTHUKH.
QOYHKIUUOPTaHOUJOB KIETKU. BkimroueHus. Snpo — peryiasaropHbld LeHTp KieTku. CtpoeHue
sapa: siiepHas 000104Ka, KaproIUIa3Ma,XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI. TpaHCTIOPT BEIIECTB
B KJIETKE

Pazgea 3. ZKKu3HeneareabHOCTh 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 Mmerabonmu3ma. Poip 3akoHOB
COXpaHeHHMsS BEIIeCTBA W OHHEPrMM B [OHMMaHUM Merabomm3ma. Tumbl  oOMeHa
BEILIECTB:aBTOTPOQHBIH U reTepoTpodHbIii. Poib ¢epMeHTOB B 0OMEHE BEIIECTB M MPEBPALICHUN
sHeprun B Kietke. PorocuHTe3. CBeroBas W TemHOBas (aszbl ¢GorocuHTe3a. Peakium
¢dorocunTe3a. Dp¢pexkTUBHOCTh (OTOCHHTE3a. 3HaueHHe (OTOCHHTE3a A KHU3HM Ha 3emJe.
Bnusiane ycnmoBuit cpensl Ha ()OTOCHHTE3 M CIMOCOOBI TOBBIMIEHUS €r0 TPOIYKTHUBHOCTU Y
KYJIBTYPHBIX PAacTeHUH. XeMOCHHTe3. XEeMOCHUHTE3UpYIole OakTepuu. 3HaueHHEe XEMOCHHTE3a
JUTSL KU3HU Ha 3emiie. DHEepPreTHUecKuii oOMeH B KieTKe. PaciiernieHne BeuiecTB, BBIICICHNUE U
aKKyMYJIMPOBAaHUE SHEPTHM B KJIETKE. DTallbl SHEpreTuueckoro ooMena. I'nmukonus. bpoxenue u
ero Buabl. KucimopogHoe — OKHCIEHHWE, WM  KIETOYHOe JjbixaHue. OKHCIHTEIbHOE
¢bochopunuposanue. DPPEeKTUBHOCTb IHEPTETUUECKOT0 OOMEHa

Tema 3.2.
Buocunrtes 0ejka

Peakuuu matpuuHoro cunresa. ['enernueckas nHdopmanus u JJHK. Peanuzanusa renernueckoit
uHpopManuu B kieTke. ['eHeTH4YecKnit Ko U ero cBOMCTBa. TPpaHCKPHUILIUSA — MATPUUHBIA CUHTE3
PHK. Tpancnsmus — OuocunTe3 Oenka. Dtanbl TpaHcsiuu. KonupoBanue amuHOKuUCIOT. Poib
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 xu3Hu — BUpychl. Mcropust otkpbeiTus BupycoB ([. M. MBanOoBckuit). 2
Bupycsoi Oco0OeHHOCTH CTpPOEHHUs W KU3HEHHOTO IuKjia BupycoB. bakrepmodaru. bonesnu pacrenui,
KUBOTHBIX W YEJIOBEKA, BBI3bIBaEMbIC BUpycamu. Bupyc mmmyHnonedunura denoseka (BUY) —
Bo3Oyautens CIINa. ITpodrnakTiuka pacnpocTpaHeHus BUPYCHBIX 3a001€BaHU
Pa3nen 4 PazmMHoKeHHe M MHAUBHAYAJIbHOE 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 cunresa JHK. Crpoenue xpomocom. OK-2
KJIeTKH XpOMOCOMHBII Ha0Op — KapHOTHI. JIWMIUIOMIHBIA M TalIOWAHBIA XPOMOCOMHBIE HAaOOPBI. OK-4
Xpomatuasl. LluTomoruyeckue OCHOBBI Pa3MHOXKEHHUS UM WHIAUBUAYAJIBHOTO  Pa3BUTHS
opranusmoB. [lenenue knetku — muro3. Ctaguu Muto3a. Ilporeccsl, npoucxoasime 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 ITOYKOBAHHWE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BET€TaTUBHOE Pa3MHOKEHUE.
OpPraHu3MoB HckyccTBeHHOE KIIOHMPOBAaHME OPraHU3MOB, €r0 3HaueHue s cenekuuu. [lonoBoe pasmMHokeHuE,
ero otauuus ot 6ecriosoro. Meiio3. Craguu meiiosa. [Iporieccsl, 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 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 MMO3BOHOYHBIX UBOTHBIX: JPOOJIEHUE, TacTPyJIsLKs, OpraHOTEHES.
pa3Butne oprann3moB | [loctomMOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Ppa3BUTHS: MpsIMOE, HEMNpsMoe
(munHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CIIOCOOHBIE BBI3BIBATH
BpOKJEHHBIE ypoacTBa. PocT u pazButue pacteHuil. OHTOre€He3 IBETKOBOI'O PAaCcTEHUS: IBOMHOE
OILJIOJIOTBOPEHHUE, CTPOEHUE CEMEHHU, CTa/IUN Pa3BUTHUS
IIpakTnueckoe 3anaTHe Ne 3 «lHpekunoHHbIE 3a00J€BaHMA M SHHIEMHM B HCTOPHH 2
yesoBevecTBa. BakiuHanys kak npopuiIakTHKa HTHPEKINOHHBIX 3a00I€BaHUI»
Pa3nes S HaciiercTBEeHHOCTh M HK3MEHYHBOCTh OPraHM3MOB 14
Tema 5.1. [Ipeamer u 3a7aun reHeTUKHU. PoJTb IUTOIOTHH ¥ SMOPHOJIOTHH B CTAHOBJICHUH T€HETHUKH. 2 OK-1
3aKoHOMepHOCTH Bxkimag poccuiickux M 3apyOeKHBIX YYEHbIX B pa3BUTHE TI'E€HETUKU. METOAbl TEeHETHKH OK-2
HacJIel0BaHUA (rubpugonornyeckuii, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUUECKHI ). OcHOBHBIE OK-4

TCHETUYECKUE MOHATUA. ['eHeTHYecKkas CHMBOJIMKA, HUCIOJIb3yeMass B CXEMaxX CKpEIIVBaHUM.
3aKOHOMEPHOCTH Hacle[0BaHUs IMPHU3HAKOB, ycraHoBieHHble [. Mennenem. MonoruOpuanoe
CKpelIrBaHue. 3aKOH eJMHO00pa3us TMOPUIOB MEPBOTO MOKOJIEHHS.
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[IpaBmiio noMuHUPOBaHUs. 3aKOH paclleIUIeHNs IpU3HaKkoB. [ unoresa yncroTsl ramer. IlonHoe u
HETOJHOE JAOMUHHMpOBaHUE. J{MrHOpHUIHOE CKpelMBaHKe. 3aKOH HE3aBUCHMOIO HACIICAOBAHUS
Mpu3HAKoB. [lUTOreHeTHYECKUE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIH3UPYIOIICE
cKperuBanue. VCrosap30BaHNnEe aHAIM3HPYIOMIEr0 CKPEIIMBAHUS IS OMNpEAEICHHS T€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. HapymieHue cuemieHus IeHOB B pe3ysibTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAsl TEOpPHUs
HaclleICTBEHHOCTH. ['eHeTnyeckne KapThl. ['eHeTHka mosia. XpoOMOCOMHOE ONIpEeeHHUE I0JIa.
AyTOoCOMBI M IIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHble U TIeTepOraMeTHbIE OpraHU3MBI.
HacnenoBanue npu3HAKOB, CLEIUIEHHBIX C IOJIOM

IIpakTnueckoe 3anstue Ne 5 «PemieHue 3ajau Ha ONpeNEICHUE BEPOSTHOCTH BO3HUKHOBEHHUS
HACJIC/ICTBEHHBIX IPU3HAKOB IPH CLEIUIEHHOM HAacle0BaHUM, COCTaBJIEHHUE T'€HOTUIIMYECKUX
CXEM CKpEIIUBAHUSI»

Tema 5.3.
3aKkoHOMepHOCTH
U3MEHYHUBOCTH

W3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIECACTBEHHAs M HacjleACTBeHHas. Posb cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAMOHHON N3MEHYUBOCTH.
BapuanuonHsslil psg u BapuanuvoHHas kpusas. Hopma peakuuum npusHaka. KoandecTBeHHBIE U
KayeCTBEHHBIC MPU3HAKA M MX HOpMma peaknuu. CBoicTBa MOIU(PHUKAIIMOHHON W3MEHYHUBOCTH.
HacnenctBenHast, Wiy reHOTUNNYECKas N3MEeHYMBOCTh. KoMOnMHaTHBHAs N3MEHUMBOCTh. Meiio3 u
MOJIOBOM TMpollecCc — OCHOBa KOMOMHATHMBHOW H3MEHUYMBOCTH. MyTallMOHHAsT H3MEHYHMBOCTb.
Knaccudukanus mMyTranuid: reHHble, XpOMOCOMHbIE, T€HOMHbIE. YacToTa W MPUYUHBI MYyTalUi.
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, OMOXMMUYECKHUH, MOJIEKYISPHO-
reHerndeckuii. CoBpeMEHHOE OIpeJesieHHe TEHOTHIA: TIOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUNIUpPOBaHUe, B ToM uuciae ¢ nomometo [II[P-ananuza. HacnenctBenHsle 3a0oneBaHMS
9eloBeKa: TeHHble 00Je3HH, OOJEe3HH ¢  HACICICTBEHHOH IpenpacroiioKEHHOCTHIO,
XpoMocoMHbIe Oone3nn. Comarhdyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKH.
[TpuHIMTIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOMMIAKTHKA U JICUSHHS] TeHETHIECKIX
Oone3Hell. MeMKo-TeHeTHYECKOe KOHCYIbTUPOBaHNE. 3HAaUeHUE MEIUIIMHCKON FeHETUKU B
MPEOTBPAIICHUN U JICYCHUU TeHETHIECKUX 3a00JIeBaHII YellOBeKa
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IIpakTuyeckoe 3ansitue Ne 6 «Penienue 3agau Ha ONpeseiICHUE BEPOSATHOCTH BO3HHUKHOBEHUS
HACJIC/ICTBEHHBIX MPHU3HAKOB IIPU PA3IMUYHBIX TUIAX B3aUMOJCHCTBUS TI'€HOB, COCTABIICHHE
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 GIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA U Pa3IUUMs
SMOPHOHOB pa3HBIX BHJOB MO3BOHOUYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTUYHbIC, PYAMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METaO0IMUECKUX ITYTEeH Y BCEX KUBBIX OPraHU3MOB.
OpomononHas teopust Y. [lapBuHa. [Ipeanochliku BO3HMKHOBEHHUS JapBUHM3MA. J[BHOKylue
CHUTBI HBOJIIOIIUH BHJIOB 110 JapBHHY (M30BITOYHOE Pa3MHOXKEHHUE MPH OTPAaHHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN 0TOOP)

Tema 6.2.
Mukpo3Boaonus
Maxkpo3Boaouust

Cunrernueckast teopus 3Bojouuu (CTD) u €€ OCHOBHBIE NOJOXKEHHUSA. MMKPOIBOJIIOIUS.
[Momynsmus Kak eauHUIA BUAA W dBoMtonuu. [[Buxkymiue cuibl ((hakTopbl)IBOJIIONUN BUIOB B
npupoje. MyTalMoHHBIH Mpolecc U KOMOMHATHBHAS W3MEHYHUBOCTD. [1OMyIsIIOHHBIE BOJIHBI U
nperip renoB. M3omsuus u wmurpamus. EctecTBeHHblii 0TOOp — HampaBisounmii - (axktop
sBomorr. PopMbl ectecTBeHHOro 0TOOopa. [IpHcrmocoOIeHHOCTh OPraHU3MOB KakK pe3ysbTar
sBomoruu. [Ipumepsl npucnocobnenuit y opranu3smMoB. ApomMopho3sl U uanoagantanun. Bug u
BunoobOpazoBanue. Kputepun Buma. OcHOBHBIE (GOpMBI BHUI000pa3oBaHMs: TeorpaduyecKkoe,
sKosiorudeckoe. MakposBomtonusi.  DopMbl  3BOMIONMM:  QUIETHYECKas, IUBEpreHTHas,
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

JloHay4Hble TIPEACTABICHUS O 3apOKACHUN KU3HH. HaydHble rUMoTe3bl BOSHUKHOBEHHUS KU3HU
Ha 3emie: abuoreHe3 M TMaHCHEpMUA. XUMHUYECKass OBONIONUS. AOWOTEHHBIM CHUHTE3
OPraHMYeCKHUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE TOATBEPKICHNE XUMHUYECKON
sBomonMK. HawanbHple dTambl  Omonormyeckoil  sBoiroruu. lumoresa PHK-  wmwmpa.
dopMupoBaHre MEMOPaHHBIX CTPYKTYP U BOBHUKHOBEHHUE MPOTOKIETKH. [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
MEePUOMBI: KEMOPHMCKUN, OpPJOBUKCKHMA, CHIIYPHUMCKWN, JIEBOHCKHH, KaMEHHOYTOJbHBIMH,
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. XapakTepUCTHKA KiIUMaTa M TEO0JIOTMYECKUX ImpoueccoB. OCHOBHBIE 3Talbl
OPraHHYeCKOro MUpA. | 3BOJIIOLIMU PACTUTEIBHOIO M JKUBOTHOTO MupAa. ApoMOpdo3bl y pacTeHHMH U >KUBOTHBIX.
IIpouncxoxnenne [losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB.
yeJioBeKa- OBOJIIOLIMS YEJIOBEKA. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTre NMpeacTaBIeHH O MPOUCXO0XKICHUU
aHTpOIOreHe3 yesnoBeka. Meroabl u3ydeHus: aHTpororese3a. CXOJICTBAa M pa3jinyusl 4YEJIOBEKA U >KMBOTHBIX.
Cucrematuueckoe TOJOXKEHHE denoBeka. JIBwkymume cuibl ((HakTopbl) aHTPONOTEHEe3a.
HacnencrBeHHass M3MEHUMBOCTH M €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIH 00pa3 >KHU3HH,
W3rOTOBJICHUE OPYAMM TPyZa, MBIIIJICHUE, PEUb
Tema 7.3. OcHOBHbIE CTaAMM U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymensid, Yenosek
OcHoBHBIE cTAIUU npsMoxo i, YenoBek HeaHAepTaabCKkuil, UenoBek pa3yMHbIN COBpeMeHHOro tuma. Haxonku
IBOJIIOI[MH YeJIOBEKa | MCKOIAEMBIX OCTAHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh pPAcCIpOCTpaHEHUs, 00bEM TOJOBHOTO
Mo3ra, o0pa3 xu3Hu, opyaus. Yenoeueckue pacbl. OCHOBHBIE OOJBIINE PAChl: €BPONEOUIHAS
(eBpasuiickas), HErpoaBCcTpajiouiHasg  (PKBAaTOpHAJIbHAS), MOHTOJIOU/IHAasE  (a3uMaTCcKo-
amepukaHckas). UepTbl MPUCIIOCOOIIEHHOCTH MPECTaBUTENCH YeIOBEUECKHX pac K YCIOBUSM
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»
Pa3nes 8. Opranusmel u OKpysKamas cpeia
Tema 8.1. OKojorus Kak HayKa. 3aJaud U pas3leibl 3KOJOTrMu. MeTolbl DKOJIOTMYECKUX HCCIIEJOBAHMM. OK-1
JKOJIOTHSI KAK HayKa. | DKOJOTMYECKOE MHUPOBO33pEHUE COBpPEMEHHOro denoBeka. Cpenbl OOMTaHMS OpPraHU3MOB: OK-2
Cpenpl Ku3HH. BOJIHAsi, HA3€MHO-BO3/1yIlIHas,, TOYBCHHAs, BHYTPU OpraHM3MEHHas. DKOJIOrH4yeckue (akTOphl. OK-4
IKOJIOTHYECKHUE Knaccudukanus skomornuecknx (HakTopoB: aOMOTHUECKHE, OMOTHYECKHE M aHTPOIOTEHHEIE. OK-7
daxTopsl JlelicTBUE HKOJOTHMYECKUX (AaKTOPOB Ha OpraHu3Mbl. AOHOTHUYECKHE (AKTOpBI:  CBET,
TeMmreparypa, BiIaxHOcTb. @oronepuonusm. I[IpucnocoOneHuss OpraHu3MoB K JACHCTBHIO
abnotnyeckux (akropoB. buonornueckue putmbl. buotnueckue gaxTopsl. Buabl 6MoTHUECKHX
B3aMMOJICHCTBUI: KOHKYpEeHLMs, XWIIHHYecTBO. [lapasuTusm, MyTyanusM, KOMMEHCAJIU3M
(KBapTUPAHCTBO, HaxXJIEOHMYECTBO), aMEHCAJIM3M, HEUTpaidu3M. 3HaueHHEe OHOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
Tema 8.2. DKOJIOTM4YECKHE XapaKTEPUCTUKH NMOMyIsuui. OCHOBHBIE [TOKA3aTEIN MOMYJISUU: YUCIEHHOCTD,
JKOJIOTHYECKHUE IUIOTHOCTh, POXKJA€MOCThb, CMEPTHOCTb, MPHUPOCT, MUTpanus. JlMHaMHKa YHCIEHHOCTH
XapaKTePUCTHKH MOMYJISIIMY U €€ Perysiius
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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: BUIO0Basi, IMPOCTPAaHCTBEHHAs, 2 OK-1
CoobuecTBa Tpodpuueckas (muiueBasi). Bunbl-nomMuHantel. CBs3u B OMOIIEHO3€. DKOJIOTMYECKUE CUCTEMBI OK-2
OpPraHu3MoOB, (axocuctemsr). [lonsitue 00 skocucteme u OmoreoreHo3e. DYHKIMOHATBHBIE KOMIIOHCHTHI OK-4
IKOCUCTEMBI 9KOCHUCTEMBI: MPOJYLIEHThl, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BellecTB U IMOTOK 3HEPrUH B [1K-2.6
skocucteme. Tpodudeckue (MUIIEBbIe) YpOBHH dKOcucTeMbl. [Tumiessie nenu u cetd. OCHOBHBIC
IOKa3aTeau 3KOCUCTEMBl: OuomMacca, MNPOAYKLHA. OKOJIOIMYECKHe MHpaMMJIbl: MPOSYKLHUH,
YHCICHHOCTH, OuoMacchl. CBONCTBa 3KOCHUCTEM: YCTOWYMBOCTb, CAMOPETYIIALUS, pa3BUTHE.
Cykueccust
Tema 9.2. [Ipuponubie »KOCHCTEMBI. OJKOCHCTEMBI peK H  03€p. OKOCHCTeMa XBOWHOTO  HIIU
IIpupoansbie HIMPOKOJIMCTBEHHOI'O Jieca. AHTPOIIOT€HHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
IKOCUCTEMbI buonornueckoe M XO3MHCTBEHHOE  3HAYEHHE  arpo’KOCHCTEM U YpPOOIKOCHCTEM. 2
buopasznoobpaszue kak (akrop yctoiuMBocTH sKocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3zHooOpa3us Ha 3emire
Tema 9.3. Yuenne B. U. Bepuaackoro o 6uocdepe. I'panuipl, coctaB U cTpykTypa Ouocdepsl. XKXusoe
Buocdepa — BemectBO u  ero  (Qynkmun. OcoOeHHOCTH Omocdepsl Kak TII00ATbHOH DIKOCHUCTEMBI.
rjodajabHas JluHamMu4eckoe paBHOBeCME M oOOpaTHas cBs3b B Ouocdepe. KpyroBopoTel BewIecTB H 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 3emsn. AHTponoreHHble H3MeHEHuss B Ouocdepe. [nobambHbIE
AHTPOMOTeHHBIX sKosornueckue mpobsembl. CocyllecTBOBaHHME MNpUpoAsl U 4yenoBeuecTBa. CoxpaHeHMe 2
(¢akTOpOB Ha O6uopazHoO00pasnsi Kak OCHOBA YCTOHYMBOCTH Onocdepbl. OCHOBA PallMOHAIBHOTO YIPABJICHUS
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- | 310poBbe M €ro cocrapisromue. DakTopbl, MOJOKHUTEIBHO M OTPHULATEIBHO BIMSIOIIME Ha
IKOJIOTHYECKHX opraHusM uyenoBeka. IIpoOnemMa TEXHOTEHHBIX BO3JEHCTBMI Ha 3/0pOBbE  4YeJOBEKa
(¢paxTopoB Ha (37IEeKTpOMarHuTHbBIE MOJIs, OBITOBAasE XUMHUSI, U30BITOYHBIE LITYMBI, paguaus ¥ T.1.). Ajantanus 2
310pOBbE YeJIOBeKa | OpraHu3Ma yelioBeka K (pakropam okpykaromei cpeabl. [IpuHImnsI
¢dbopMupoBaHus 370poBbecOeperaroniero mnoseneHus. Pusnyeckass aKTUBHOCTb M 370POBbBE.
broxumuueckue acnekThl palliOHAIBHOIO MUTAHUS
Paznen 10. Cesiekuysi OpraHn3MoB, OCHOBBI OHOTEXHOJIOTHH 8

19




Tema 10.1.
Ceslekuusi Kak HayKa
U mpouecc

Cenexkuusi Kak Hayka W Ipolecc. 3apoKICHHE CeleKUuu M AoMecTukanusa. Yuenue H. .
BaBuioBa 0 LeHTpax MHOroo0pasus M HPOUCXOXKACHUS KyJIbTYpHbIX pacTeHuil. LleHTpsl
IIPOUCXOXACHNUS JOMAalIHUX JKUBOTHBIX. Copr, mnopoga, mramMM. COBpPEMEHHBIE METO/bI
ceseKIUu. MaccoBblil U MHIMBUAYAIbHBINA OTOOPHI B CEJIEKLIUN PACTEHUN U )KUBOTHBIX. OlleHKa
JKcTephepa. bIM3KOPOACTBEHHOE CKpelmuBaHue — WHOpuAWHT. Yuctas nuHus. CKpeliuBaHHUe
YUCTBIX JUHUHA. ['eTepo3uc, wiu rubpunnas cuia. HepoacTBeHHOe CKpeluBaHUe — ayTOpUIUHT.
Otnanénnas rubpuamsanuss u  e€ ycmexu. VICKycCTBEHHBI MyTareHe3 M IOJy4YeHHe
NOJIMIIIONJOB. JIOCTHKEHHMSI CEJICKIIMU PaCTEHUH, )KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2.
OcHoOBBI
OMOTEeXHOJOTNHU

buorexHomoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAas HMHXKEHepus. ITambl CO3JAHUS
pekomOunantHo JIHK wm TtpaHcrennbix opranm3moB. Knerounas wumkenepus. Kierounsie
KYyJIbTypbl. MUKpPOKJIOHAJILHOE Pa3MHOXKEHUE pacTeHuil. KioHMpoBaHUE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKWE M dSTudeckue mpodiembl. MO —
TeHETHYECKH MOAM(PHUIINPOBAHHBIE OPTaHU3MBI

Tema 10.3.
BbuorexHogorun B
sKM3HU U nipodeccun

IIpodeccHnoHaTLHO-OPHMEHTHPOBAHHOE COIEPKAHNE

OCHOBHBIC HAIIPaBJICHHUS COBPEMEHHOH OMOTEXHOJOTMM B MIPO(ECCHOHATBHOU AESITeIbHOCTH
yenaoBeka. Meroasl 0noTexHoorud. OObEKTHl OMOTEXHOJIOTUN. JTHKA OMOTEXHOJIOTHYECKUX U
TCHETHYCCKUX IKCIEpUMEHTOB. [TpaBuiia moucka u aHajau3a OMOIKOIOTHYECKON HHGOPMALUK U3
pa3IMYHbIX HCTOYHUKOB (Hay4yHass M YydeOHO-HAaydHas JUTepaTypa, CpeICcTBa MacCOBOM
uHbopmalmu, ceth IHTEpHET u qpyrue)

IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/IeP:KAHME

IIpakTnuyeckoe 3ansaTue Ne 11 «Keiicel Ha aHann3 WHGOPMALMU O HAYYHBIX JOCTHKEHUSAX B
00J1acTh Tr€eHEeTUYECKUX TEXHOJIOTHH, KJIETOYHON MHKEHEPUH, MUIIEBbIX OMOTEXHOIOIUH. 3amura
Kelica: pesicTaBlIeHUe Pe3yIbTaTOB pelIeH!s KeMcOB (BBICTYIJICHHE C MPE3eHTALNEH )»

OK-1

OK-2

OK-4
OK-07
[1K-2.6

Pazgen 11. Peurenue KeiicoB B 00,1aCTH OHMOTEXHOJIOTHIA

Tema 11.1
BuorexHoaorumn "
TeXHHYeCKHe
CHCTEMbI

IIpogeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE

Pa3BuTne OMOTEXHOJOTMII ¢ TNpPUMEHEHHWEM TEXHUYECKUX cucreM (OMOMHXKEHepHs,
O6uonHpopmaTrka, OMOHNKA) U UX IPUMEHEHHE B XKU3HH YeJIOBEKa, MOMCK U aHAJIN3 MH(OpMaIu
U3 PA3IMYHBIX HCTOYHUKOB (HayyHas M y4yeOHO-HayyHas JHUTepaTypa, CPEJICTBa MAacCOBOU
uHpopmanuu, cetb IHTEpHET U Jpyrue)

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE

IIpakTuyeckoe 3ansaTue Ne 12 «Keficel Ha aHanu3 WHGOPMAIMK O PA3BUTUU OMOTEXHOJIOTHH C
MPUMEHEHUEM TEXHUYECKHX cHCTeM (10 MHUHHU-TpynmaM). 3aimura Keica: MpeacTaBiIeHHe
PE3YJIBTATOB PELICHUs] KEWCOB (BBICTYINIEHUE C IPE3EHTALIUEN )»

OK-1

OK-2

OK-4
OK-07
I1K-2.6

JAu¢ppepeHunpoBaHHbIii 3a4yeT

UTOIro

78
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3. YCJIOBUA PEAJTU3ALIIAH ITPOT'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIIHUIIJIMHbI

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 mpernogaBaTess;

- IOCKa KJIacCHasl

- KOMIUIEKT y4eOHO-HArJsiAHBIX MocoOuil no nucuurinae «buonorus» (cTeHmabl,
CXE€Mbl, TaOJUIbl, OINOpPHbIE KOHCHEKThI, Yy4yeOHbIE MOCOOHUs, CIPABOYHBIE
MaTepHuaibl, MOJICTH, MYJISKM M1 MUKPOTIpErapaThl OMOJIOrMYEeCKIX 0OBEKTOB)

- MUKPOCKOTIHI;

- Ha0Oop MoCy1bl, 000PYAOBAHUS U PEAKTUBOB JJI IEMOHCTPALIMOHHOTO
AKCIEPUMEHTA U Ja0OPaTOPHBIX PadoT.

TexHuveckue cpeacTBa 00y4eHus::

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEICHHUS 3BYKA;

- IPUHTED;

- MyJIbTUMEUA-TIPOCKTOP;

- 9KpaH

3.2. UndopmaunoHHoe odecneyeHne peajsn3alui NporpaMmsl

OcHoBHas JuTEparypa
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 Tabnmuuax W cxeMax [DJIEKTpOHHBIA pecypc]: as
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. YueOnoe mocobue mms 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 Tuxoperkoro TexHukyma JKeae3HOIOPOKHOTO
TpancmopTa)
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2. www.fcior.edu.ru (Denepanbuplii 1MEHTp — HMH(DOPMAIMOHHO-
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, CTaThH,
HOBOCTH)

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

6. https://resh.edu.ru (Poccuiickas 3eKTpoHHas IIKOJIA)
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

Koutpoib W omeHka pe3yJbTaTOB OCBOCHHS 00IIe00pa3oBaTEIbHOM
JUCHUTUTMHBI PACKPBIBAETCS Yepe3 NUCHUILTMHAPHBIC PE3Y/IbTaThl, HAIIPaBICHHbBIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TeMaM cojiep>KaHus yueOHOro Marepuaia

Oo0mas / Pa3nes / Tema Tun oneHOYHBIX MePONPUATHH
npodeccuoHaIbHas
KOMIIEeTeHI[US

OK-01 Tewmsr 2.1 -2.3, 3.1- 3.3, 4.1- 4.3, | ObcyxaeHue mo BOIpocam JISKIIHH.
5.1-54,6.1-6.3, 7.1-7.3, 8.1, 8.2, | Pa3paboTrka rioccapus. 3amojHEHUE
9.1-9.3, 9.4I1-0/c13, 9.5I1-o/c, CPaBHUTEIBHBIX  TAaOMMIl. Y CTHBIH
10.1, 10.2, 10.3IT-o/c, 11.111-0o/c | ompoc. TectupoBanme. BrimonHeHUE

3aJJaHUi TTPOMEKYTOUHOM ATTECTAIIHH.
WNupuBuyanbHas CaMOCTOSTEIbHAS
pabota. [IpencraBinenue pe3ynbTaToB
MPAKTUYECKHUX 3aHATHH.

OK-02 Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | Ob6cyxaeHue Mo BOIpocam JICKIIHH.
4.3,5.1-5.4,6.1-6.3,7.17.3, 8.1, [IpencraBineHue pe3yabTaTOB
8.2,9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, | mpakTHYECKUX 3aHITHN.
10.1, 10.2, 10.311-0/c, 11.1IT-0/c | IIpencraBieHne YCTHBIX COOOIEHUN C

npe3eHTaluel, TMOArOTOBIEHHBIX IO
MIEPEYHIO HUCTOYHHUKOB,
PEKOMEHIOBAHHBIX TIPETIO/IaBaTeIIeM

OK-04 Temsr 2.1 -2.3, 3.1- 3.3, 4.14.3, | OGcyxeHue 1o BONpocam JEeKIHU
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | [IpeacraBnenue pe3yIbTaToB
9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, 10.1, | MpaKTUYECKUX 3AHITHIA.

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 1O BOIIPOCAM JICKIIHH.
43, 5.1-5.4, 6.1-6.3, 7.17.3, 8.1, | PazpaboTka rioccapus. 3aroJHEHUE
8.2, 9.1-9.3, 9.4I1-o/c, 9.511-0/c, | cpaBHUTENBbHBIX  TaOMUI.  YCTHBIN
10.1, 10.2, 10.311-0/c, 11.1IT-0/c | onmpoc. TectupoBanue. BrimomHeHue

3a/laHuil TTPOMEXKYTOUYHOW aTTECTAIIHH.
NunuBuyanbHas CaMOCTOSTEIIbHAS
paborta. [IpeicraBienue pe3ynbTaToB
MIPAKTUYECKHUX 3aHATHH.

[1K-2.6 IT-o/c 9.4, TI- o/c 10.3, II- o/c | UnauBuayanbHas CaMOCTOSITEIbHAS
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pabora. [IpeacraBieHue pe3yabTaToB
MPAaKTUYECKUX 3aHATUM. 3amuTa
KENCOB
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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



		2026-06-03T10:06:45+0300
	Шитикова Наталья Юрьевна




