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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHON JUCHUILIUHBI « BHOJIOT UST»

1.1. Mecto aucuuniaunsl B crpykrype OII CIIO

Oo6meoOpazoBarenbHas aucuuiuinHa — «buosorus»y  siBsgeTcss  00s3aTEIBPHOM  YacThIO
o0mieo0pa3oBaTenbHOrO IUKIA oOpa3oBarenbHON mporpammbl B cootBercTBUU ¢ ®I'OC CIIO mo
cnenuanbHocTH 09.02.11 «Pa3paboTka u ynpaBiieHHE IPOTPAMMHBIM 00€CTICUCHUEM).

1.2. Hean u miianHupyemblie pe3yabTAThI 0CBOCHHS M CHUILTHHbBI

1.2.1. Heau 1ucuMInHbI

Copep:xanue MporpaMMmbl 0OIIe00pa30BaTeIbHON AUCHHUILTUHBI «bHONOTHS» HaNpaBlIeHO Ha
JOCTIDKEHHE PE3yJIbTaTOB €€ M3yueHus B cooTBeTcTBUU C TpeboaHusiMu PI'OC COO c¢ yderom
npodeccuonansroii HampasieHHoctu @I'OC CIIO. llens u3ydeHus AUCHUIUIHHBI «buonorus» Ha
0a30BOM YpPOBHE — OBJaJE€HHE OOYyYalOIIMMMCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHATbHON
OpTraHM3aIMH KUBBIX CUCTEM PAa3HOTO paHTa U MPUOOPETeHHE YMEHUI HMCIONb30BaTh ATH 3HAHUS IS
TPAaMOTHBIX JIEUCTBUI B OTHOIICHUH OOBEKTOB KUBOW MPUPOJBI M PEIICHUS PA3IUYHBIX KU3HEHHBIX
npooem.

JlocTibkeHne 1enu u3ydeHus TUCHUIUIMHBL «buonorus» Ha 6a30BOM ypoBHE 00ecreunBaeTCs
pelIeHuEM CIEeYIOIINX 3aa4:

o OCBOEHHE O0YyYaroIMMHCS CUCTEMbl 3HAHMM O OHMOJOTMYECKHX TEOpUSX, YUEHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, NpaBWIaX, CIYXallUX OCHOBOH Ui (OPMHPOBAHUSA
IIPEICTaBICHUN 0 €CTECTBEHHO-HAy4YHOU KapTHHE MHpa,

0 METOJlaX HAYYHOTO MO3HAHWS, CTPOCHUH, MHOTOOOpa3uu M OCOOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO
YPOBHA OpraHu3alivi, BBIAAIOHMIUXCA OTKPBITHUAX U COBPEMCHHBIX UCCIICAOBAHHUAX B 6I/IOJ'IOFI/II/I;

. ¢dbopmupoBaHue y o0yJaromuxcs MI03HABATENBHBIX, WHTEJUICKTYaJIbHBIX
M TBOPYECKMX  CIOCOOHOCTEW B  TpOlleCCe  aHajaW3a JIAaHHBIX O TYTAX  Pa3BUTHA
B OWOJIOTMHM HAayYHBIX B3IJISIIOB, MJIEH W IMOAXOJOB K HM3YYEHHUIO YKHBBIX CHCTEM Pa3HOTO YPOBHS
OpTraHH3aIlNH;

. CTaHOBJICHUE Y OOYYarONmUXCsi OOIIEH KyJIbTYpbl, (DYHKIMOHAIBHOW T'PaAMOTHOCTH,
pa3BUTHE yMEHMH OOBACHATH U OLICHUBATH SBJICHUS OKpPYXAIOIIEro MHpa >KMBOW MPHUPOABI Ha
OCHOBAHUY 3HAHMI U OMBITA, TOJYYCHHBIX IPU U3yUYCHHH OHOJIOTHH;

° (dhopMupOBaHHE Y OOYYAIOIIUXCS YMCHHIA WUTFOCTPUPOBATH 3HAYCHHUE OHMOJIOTHICCKUX
3HAaHUI B MPAKTUYECKOM JIEATSILHOCTH YEIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA
1 arpoOMOTEXHOJIOTUH;

| BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH TMO3HAHHUS YECIIOBEKOM JKUBOW TPUPOJIBI,
HE0OXOIUMOCTH OEpPEeKHOTO OTHOIICHHUS K HEH, COONIOACHHS ITHYSCKUX HOPM IIPH TPOBEIACHHUH
OMOJIOTUYECKHUX HCCIICIOBAHUM;

o OCO3HAHME LIEHHOCTH OMOJIOTUYECKUX 3HAHHN JUIS TIOBBIIICHUS YPOBHS SKOJIOTHUECKOM
KYJBTYpPBI, 17151 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;
o NpUMEHEHHe TMPHOOPETEHHBIX 3HAHMM W YMEHHMH B TIOBCEJHEBHOW JKU3HU

JUTS1 OLICHKH TTOCIIEACTBUI CBOEH JEATSILHOCTH 10 OTHOIICHHIO K OKPY’KaIoIei cpe/ie, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBAaHKE U COOJIO/ICHNE Mep MPO(UIaKTHKH 3a00JIeBaHU.



1.2.2. IlnanupyemMsble pe3yJibTaThl 0CBOCHHS 0011e00pa3oBaTe/bHON AUCHUILVINHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.
Ocoboe 3HaueHne TucIUIInHA uMeeT npu popmupoBanuu U pazsutun OK u T1K.

Kon 1| TInanupyemblie pe3yJibTaThl OCBOCHHS TUCIHILTHHbI

HaNMeHOBaHHe

‘l’OPM“pyeM"jX Oo6mue JMCHMIIMHAPHBIE

KOMIIeTeH Ui

OK O0l. Beibupats | JInuHOCTHBIE pe3yJbTaThl JOJDKHBI oOTpakath B uacTd: | [IP6 1. CdopMupoBaHHOCTH 3HaHMH O MeCT€ U POJH

Croco0bl  pelIeHus | TPyAOBOIO BOCIIMTAHUS: ouosiorun

3a1a4 - TOTOBHOCTb K TPYIy, OCO3HaHHME IEHHOCTH MAacCTEpCTBA, | B CUCTEME HAYYHOTO 3HaHUS; (YHKIMOHAIBLHON IPaMOTHOCTH

npoeCCHOHAIBHON | TPYIOTIOOHE; YeJIOBEKa JJIS PEIICHUS )KU3HCHHBIX MPOOJIeM.

JeSITeIbHOCTH - TOTOBHOCTh K aKTHBHOM NesATeNbHOCTH TexHojorumdeckoi u | ITP6 2. ChopMupoBaHHOCTH YMEHHS PACKpPHIBATH COJCPKAHUE

NPUMEHHUTENbHO K | COLMAIbHOM HANpaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBATh, | OCHOBOIOJATAIOUIMX OHOJOrMUECKUX TEPMHHOB M IOHSATHM:

pa3IUYHBIM IUIAHUPOBaTh W CAMOCTOSITENIbHO  BBIMOJIHATH — TaKyIO | )KW3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BHJ, MOMYJISAIHS,

KOHTEKCTaM JIeATEIbHOCTD; JKocucTeMa, OuoreHo3, Ouocdepa; wmerabonusMm (oOMeH
- UWHTEpEC K pa3NIu4yHbIM cdepaM MpodhecCHOHATBHON | BEIIECTB

JeITEIbHOCTH;
MeTtanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnazieHne yHUBEPCATbHBIMH YYCOHBIMHU ITO3HABATEIHHBIMH
JEeUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe JIeliCTBHUS:

- CaMOCTOATENbHO (OopMyIHpOBaTH M  aKTyadU3UPOBATH
mpo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK U OCHOBAHUS IS
CpaBHEHUS, KJIacCU(PUKAIUKA U 000OIICHUS;

- OMpeAeNsATh ILEeNU NEeATENbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TIOCTHKCHUS;

- BBISBJIIATD 3aKOHOMCPHOCTH u MMPOTHUBOPCUUA B

paccMaTpUBaeMbIX SIBIICHUSX;
- BHOCUTb KOpPPEKTHUBBI B JICSITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE  pE3yNbTAaTOB IIENsM, OLEHUBAaTh PHUCKU
MOCJIEJICTBUM JIEATETbHOCTH;
- pa3BHUBAaTh KpEaTHMBHOE MbBIIUIEHHE TMpPU  PEUICHUU

KHU3HEHHBIX MPoOIIeM
0) 0a30BbI€e HCCIEN0BATEIbCKHE IeliCTBHS:

W TIpeBpallieHUEe »JHEPruu), TOMeocTa3 (CaMOperyJsIus),
OunocuHTe3 Oenka, CTPYKTypHasi OpraHU3alus KUBBIX CUCTEM,

JUCKPETHOCTh,  CAMOpPETYJILUs,  CaMOBOCIPOU3BEICHUE
(penpoaykiusi), HaCIEeACTBEHHOCTD, U3MEHYHUBOCTb,
SHEPro3aBUCUMOCTb, POCT W  pa3BUTHE, ypOBHEBas
OopraHu3arus.

ITP6 3. ChopMupOBaHHOCTH YMEHHS PACKPBIBATh COJIECPKAHUE
OCHOBOITOJararomimux GI/IOJIOI‘I/I‘-ICCKI/IX TGOpI/Iﬁ U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIIOLIMOHHOM,
MPOUCXOKACHUA KU3HU U YCJIIOBCKA.

I[IP6 4. CdopMuUpPOBAaHHOCTH  yMEHHUSI  pacCKpbIBaTh
OCHOBOTIOJIAT AI0IINE OHMOJIOTHYeCKHe 3aKOHBI u
3akoHoMmepHocTHu (I'. Mengens, T. Moprana, H.J. BaBusosga,
2. 'ekkens,
®. Mromnepa, K. bapa), rpaHuisl X NPUMEHUMOCTH K
JKUBBIM CUCTCEMAaM.

I[IP6 5. IlpuoOpeTeHue ombITa NPUMEHEHUS OCHOBHBIX
MCTOAOB HAYYHOI'0 IO3HAHU, HCIIOJIB3YCMbIX B 6I/IOJ'IOFI/II/IZ
HaAOJIFOIEHUS




- BJaJeTh HaBBIKAMHU  Yy4€OHO-HCCIENOBATENBCKOW U
MPOCKTHOH JIEATEILHOCTH, HABBIKAMHU Pa3peIIeHus MpooIieM;

- BBIABJIISAATH MNPUIUHHO-CIICACTBCHHBIC CBs3H1 )41
aKTyaJM3MpOBATh 3a7ady, BBIIBUTATh THIIOTE3y €€ PEIICHHS,
HaxXoJUuThb APTYMCHTEIL JJIA J0Ka3aTcjabCTBa CBOUX
YTBEP)KJICHHIA, 33/1aBaTh TTApaMETPhl M KPUTCPUH PEILICHHS,

- AQHAJM3UPOBATH IMOJYUYCHHBLIC B XOAC PCHICHUA 3adavdun
pe3yabTaThl, KPUTUYECKH OIEHUBATh WX JIOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIIOBHUAX,

- pa3pabaThIBaTh TUIAH PEIICHUS POOIEMBI C YUETOM aHaIu3a
MMEIOLIUXCA MaTEPUaAIbHBIX U HEMAaTEPHUAIIBHBIX PECYPCOB;

- yYMeTh TEPEeHOCUTh 3HAHHWS B I[O3HABATCIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,

- yMETh HHTETPHPOBATh 3HAHHUS W3 PA3HBIX MPEIMETHBIX
o0JacTeii;

- BBIIBUTaThb HOBBIE WJICH,
MOJAXOAbI ¥ PELLICHUS

npeajaratb OpWUIruHaJIbHBIC

W ONHCAaHUS JKUBBIX CHUCTEM, TMPOLIECCOB U SIBJICHHIA,
OpraHu3aIy ¥ MPOBEACHUS OMOJOTHUYECKOTO IKCIIEPUMEHTA,
BBIIBIDKCHUSI THUIOTE3, BBISABICHUS 3aBUCHMOCTH MEXIY
UCCIEAYeMBIMA  BEITUYMHAMH, OOBSICHEHUS TMOJYYCHHBIX
pe3yNIbTaToB

u (GopMyIHpOBaHUS BBIBOJOB C HMCIOJb30BAaHUEM HAYYHBIX
MIOHATUM, TECOPUN U 3aKOHOB.

I1P6 6. CdopMupoBaHHOCTH YMEHUS BBIJICIIATH
CYIIECTBEHHBIC TMPHU3HAKH BHPYCOB, KIETOK TMPOKAPHOT U
AYKapHOT; OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OHMOrEOIICHO30B W  DKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB M MPEBpAIEHUsS SHEPIHH B
KIeTKe, (OTOCHHTE3a, IIACTHUYECKOTO U DHEPreTUYECKOTrO
oOMeHa, XE€MOCHHTE3a, MHTO03a, MeH03a, OIUIOJ0TBOPECHHUS,
pa3BUTUS H PA3MHOXKCHHS, WHIWBUIYAITBLHOTO pPa3BUTHL
opranu3ma (OHTOTEHe3a), OOprOBI 3a CyIIECTBOBAHUE,
€CTECTBCHHOT'O otOopa, BHUJI000pa30BaHMUS,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHMs, BIUSTHUS
KOMIIOHEHTOB ~ 9KOCHUCTEM, AaHTPOMOTCHHBIX  H3MEHEHUI
B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB M MPEBpallleHue YHEPTUH B Onocdepe.
I1P6 7. CpopMHpOBaHHOCTH YMEHUSI MPUMEHSTH MOJIyYESHHbIE
3HaHUA JUISI OOBSICHEHHS OHMOJOTHYECKHX MPOILECCOB U
SBIICHUH, JUIS TPUHATHS TPAKTHYECKUX  pPEHICHUH B
IMOBCEIHEBHOM KH3HU

C Ienpl0 obecredeHus OE30MacHOCTH CBOETO 370POBbS U
3I0POBBSl  OKPYXKAIOUINX JIIOJEH, COOMIOJIEHUsI 3I0POBOTO
00paza K13HU, HOPM TPAMOTHOTO TIOBEACHUS B OKpPYKaIOIeh
MPUPOIHOMN cpene; MMOHUMaHue HEOOXOIUMOCTH
WCIIOJIb30BaHUS JIOCTMIKEHUW COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTH JIJIs1 PallMOHAIBHOTO MPUPOIOTIONBE30BaHUS.
ITP6 8. ChopMHpOBaHHOCTH YMEHHUS pelIaTh OMOJIOTHYECKUE
3a/1aui, COCTABIISITh TCHOTUITHYCCKHUE CXEMbI CKPEIIIMBAHUS
JUISL Pa3HBIX TUIIOB HACIICIOBAHUS MPU3HAKOB Y OPraHU3MOB,




COCTaBJIATh CXEMbl IIEpeHOCa BEIUIECTB U
sKOocHcTeMax (1IN MUTaHUs, TUIICBBIC CETH).
ITP6 9. CchopMHUPOBAHHOCTh YMEHHI KPUTHUYECKU OICHUBATH
nH(popMaIo OUOTOTHYECKOTO COACPIKAHUSA, BKIFOYAIOITYIO
NICEBJIOHAYYHbIE  3HAHHWS W3  PA3IMYHBIX  HCTOYHHKOB
(cpenctBa MaccoBoW uWHGMOpPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuanbl);  UHTEPIPETUPOBATH  ATUYECKHE  ACIEKTHI
COBPEMEHHBIX HCCIICIOBAaHW B OWOJIOTHH, MEIHIIMHE,
OMOTEXHOJIOTUH; PacCMaTPUBATh INI00ATBHBIE 3KOJIOTMYECKHE
po0JeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3HUIIHIO.

I[IP6  10.  CdopmupoBaHHOCTH  yMEHHUH  CO3/1aBaTh
COOCTBEHHBIE MUCHMEHHbBIE U YCTHBIE COOOILEHHS Ha OCHOBE
OMOJIOTUYECKO WH(POPMAIMU W3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUIHBIN annapat OHOJIOTHH

JHEpPruu B

OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
CpeAcTBa  TIOHWCKA,
aHayIM3a

U HHTEpHpeTaruu
nHpopmaru

1 uH(pOpMaAIIMOHHBIE
TEXHOJIOTHH TUISE
BBITIOTHEHUS  3a/1a4
npodecCHoHATBHOM
JeSITebHOCTH

JIM4HOCTHBIE pe3yNbTaThl JOJKHBI
[IEHHOCTH HAYYHOTO MO3HAHUSI:

- chOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO Ha nanore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIbTYPHOM MUDE.

MeTtanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnazneHre yHHUBEpCAIbHBIMU YYEOHBIMHU I1O3HABATEIbHBIMU
JNEUCTBUAMMU:

B) pabota ¢ uHpopMaIuei:

- BIIA/ICTh HaBbIKaMHU
U3  HCTOYHUKOB  pa3HbIX  THUIOB,  CAMOCTOATEIHHO
OCYILECTBIISATh TIOWCK, aHaIu3, CUCTEMAaTH3AIIIO
U UHTEpIpeTanuio MHPOpMAlUU Pa3IMYHBIX BUIOB U (HopM
MPEICTaBICHHUS,

- OLIGHHMBATh JIOCTOBEPHOCTh, JETUTUMHOCTh HH(pOpManuu,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIBLHO-3TUYECKUM HOpMaM

OoTpaXaTb B 4YacCTH:

[IOJIyYCHUS uHpOpMaLUn

I[TIP6 1. CdopMupoBaHHOCTH 3HAHUH O MeECTE€ H POJHU
OHOI0THHI

B CHCTEME€ HAay4YHOTO 3HaHUS; PYyHKIIMOHATHHOW IPAaMOTHOCTH
YeNoBeKa JJIsl PeIICHUs )KU3HEHHBIX MPOOIEM.

ITP6 7. ChopMupoBaHHOCTH YMEHUS MIPUMEHSTH MOJTyYCHHbBIS
3HaHUSA [UISI OOBSICHEHHS OHMOJOTHYECKHX IMPOILECCOB U
SBICHUM, JJIS TPUHATHS TMPAKTHYECKUX  PEIICHHH B
MMOBCEIHEBHOM KU3HHU

C Ienplo obecmedeHHs OE30MacHOCTH CBOETO 370POBbSl U
3I0POBbSI  OKPYXKAIOUIMX JIIOJCH, COOMIOJIEHUSI 3I0POBOTO
00paza K1U3HH, HOPM I'PAMOTHOT'O TIOBEACHUS B OKpYKaroleh
MPUPOIHON cperne; IMOHUMAaHUE HEOOXOIMMOCTHU
WCIIOJIB30BAaHUS JIOCTHIKEHUH COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHIA JUIS PAIlMOHATIBHOTO MIPUPOIOTOIB30BaHUS.
I[IP6  10.  CdopmupoBaHHOCTH  yMEHUH  CO3/1aBaTh
cOoOCTBEHHBIC TUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
Ouonornuecko WHMOpPMAIMKM W3 HECKOJbKHX HCTOYHHKOB,
rPaMOTHO MCIIOJIb30BaTh MOHSATHHHBIN anmnapat OUOJIOTHH




OK 04. DddextrBHO

JInuHOCTHBIE PE3YyJIbTAaThl OOJDKHBI OTpaXaTb B YacCTH:

I[IP6 5. IlpuoOpereHWe ombITa TPUMEHEHUS OCHOBHBIX

B3aMMO/JICIICTBOBaTh | LIEHHOCTH HAyYHOI'O IIO3HAHUS: OCO3HAHUE [IECHHOCTH HAYYHOM | METOAOB HAY4YHOIO IO3HAHMs, UCIOJIb3YEeMbIX B OHOJIOIHMH:
u paboTartb NeSITeIbHOCTH, TOTOBHOCTh OCYIIECTBJIATh NPOCKTHYIO M | HAOMIOAEHUS M OINUCAaHMUA J>KUBBIX CHCTEM, IIPOLIECCOB H
B KOJUICKTUBE UCCIICIOBATENbCKYIO JIEATEIbHOCTh HWHAMBUIYalbHO U B | SIBJICHUM; OpraHu3anuy M HPOBEAEHUS OHOJIOrMYECKOro
U KOMaHze rpynme. AKCIIEPUMEHTA, BBI/IBHJKEHUS TUIIOTE3, BBISIBIICHUS

MetanpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh: 3aBHCHUMOCTH MEXIy  MCCIEAYEMBbIMM  BEIMYMHAMH,

OBnanenue YHUBEPCAIbHBIMU KOMMYHUKAaTHUBHBIMH | OOBSICHEHHUS TIOTYYEHHBIX PE3yJIbTaTOB

JNEUCTBUAMMU: U (GOpMYJIMPOBAHUS BBIBOAOB C MCIIOJIb30BAHHMEM Hay4yHbBIX

0) cCOBMeCTHas JESITEIbHOCTD: MIOHSITUH, TEOPUI U 3aKOHOB

- IOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMaHIHON

Y MHJUBHUyalIbHON pabOThI;

- IIPUHUMATH LeNH COBMECTHOHN JESATEIIBHOCTH,

OpPraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUS

M0 €€ JOCTKCHHIO. COCTaBIITh IUIAH  JCHCTBUM,

pacnpenensiTh POy ¢ y4eTOM MHEHHI YYaCTHUKOB 00CYXKJIaTh

pe3yJIbTaThl COBMECTHON pabOThI
OK 07. | JIngaHOCTHBIE pe3yNbTaThl JOJDKHBI oOTpaxkaTb B yactu: | [IPO 5. IlpmoOpereHue ombITa TNPUMEHEHUS OCHOBHBIX
CopelicTBOBaTH 9KOJIOTUYECKOTO  BOCHUTAHHUA: -  C()OPMUPOBAHHOCTH | METOAOB HAYYHOTO IO3HAHMS, UCIOJIb3YEMbIX B OHOJOIHMH:
COXPAHEHHUIO HKOJIOTHUECKOM KYJIbTYpHI, IOHUMAaHUE BIUSHHUS COLMAIBHO- | HAOIIOICHHUS
OKpYy Karomeu YKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE TPUPOIHON W ONHCAaHUSA OJKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI;
Cpelbl, U COLMAJIBHOM Cpeibl, OCO3HAHHE TIJIO0ATBHOTO XapakTepa | OpraHu3alMy U MPOBEIEHUS OMOIOTHYECKOro SKCIIEPUMEHTA,
pecypcocOepexeH | 3KOJIOrMYEeCKHX MpolieM; BBIIBIDKCHUSL THUIIOTE3, BBIABICHUS 3aBUCHMOCTH MEXIY
10, NPUMEHSTh | - TUIAHUPOBAHHUE M OCYILECTBICHUE JCHCTBUI B OKpYXKaIOIIEH | HCCIEIyeMbIMA BEJIHMUYMHAMM, OOBSICHEHUS MOJYYEHHBIX
3HAHUSA Cpelle Ha OCHOBE 3HAHMA ILEJIed YCTOMYMBOIO Pa3BUTHUSA | PE3YJIbTaTOB
00 U3MEHEHUU | YEJIOBEUECTBA; U (GOpMYIMPOBAaHUS BBIBOJAOB C HCIIOJIb30BAaHHEM HAy4YHBIX
KJIMMaTa, NPUHLMIBL | - AKTUBHOE HENPUATHE JEHCTBUH, MPUHOCAIIMX BpEJ | MOHATU, TEOPUN U 3aKOHOB.
OepeKIMBOTO OKpYKarollen cpee; I1P6 6. ChopMupoBaHHOCTD YMEHUS BBIJIETIATH
IIPOU3BOJICTBA, - YMEHHE IPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTHYECKHUE | CYIIECTBEHHbIE IPU3HAKM BHPYCOB, KIETOK IPOKAPUOT U
3¢ PEeKTUBHO NOCIIEACTBUS NPEAIPUHUMAEMBIX JNEHCTBUI, MPEAOTBpAILATh | DYKapUOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
JEHCTBOBATH ux; BUJOB, OHMOI€OIEHO30B U  DIKOCHUCTEM;  OCOOEHHOCTH
B Ype3BbIUANHBIX | - PpACIIUPEHUE  OMNbITa  JEATEIBHOCTH  3KOJIOIMYECKOH | MPOLECCOB OOMEHa BEIIECTB M MpPEBpallleHHs SHEPruud B
CUTyaLUsAX HaIPaBJICHHOCTH. KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOIO M HHEPreTUYECKOro

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
Osnanenne YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU

oOMeHa, XEMOCHHTEe3a, MHTO3a, Mei03a, OIIOJOTBOPEHHUS,
pa3BUTHS W Pa3MHOXEHHS, WHAMNBHUIYAJIbLHOTO Pa3BUTHS




JEUCTBUSIMU:

0) cOBMECTHas IeSITEIIbHOCTD:

- TOHUMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM
Y UHIUBUTYJIbHON PabOTHI;
- MIPUHUMATH LeIu
OpraHU30BbIBATh u KOOPJIUHUPOBATH JIeHCTBHSA
Mo €€ JOCTIKCHMIO: COCTaBIIATh IUIAH  JCHCTBUM,
pacrpeaensaTh poJik ¢ y9eTOM MHCHHH YYaCTHUKOB 00CYKIaTh
pe3yNbTaThl COBMECTHOU PabOTHI

COBMECTHOM JIEATEIILHOCTH,

opranusMa (OHTOreHe3a), 60pbOBI

3a CYIIECTBOBAHHE, €CTECTBEHHOTO oTtbopa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpefe
oOHuTaHMA, BITASTHUS KOMITOHEHTOB HKOCHUCTEM,
AHTPOIIOTCHHBIX W3MCHCHHH

B DKOCHCTEMaXx CBOEH MECTHOCTH,

KpPYTOBOPOTa BEIIECTB U IIpEeBpallleHUe SHepruu B buocdepe.

ITP6 7. ChopmMupoBaHHOCTH YMEHUS MPUMEHSThH MOJyYCHHbBIS
3HaHUSA JUISI OOBSCHEHHS OHMOJOTHMYECKHX IMPOILECCOB U
SBICHUM, JJIS TPUHATUS TMPAKTHYECKUX  PEIICHHH B
IMOBCEIHEBHOM JKU3HU
C Ienplo obecredeHus OE30MacCHOCTH CBOErO 37I0POBbS U
3I0POBbsSl  OKPYXKAIOUIMX JIIOJCH, COOMOJIEHUsI 3I0POBOTO
o0pasa K1U3HU, HOPM I'PAMOTHOT'O TIOBEACHUS B OKpYKaroeh
MPUPOTHON cperne; IMOHUMAaHUe HEOOXOIMMOCTHU
WCIIOJIb30BaHUS JIOCTHIKEHUH COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTUI JUIsl PAIMOHAIBLHOIO IPHPOI0I0IH30BAHUS




2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA3OBATEJbHOM IUCIATLIAHBI

2.1. O0beM IMCUMILIMHBI M BUABI y4e0HOI padoThI

Bup y4eoHoii pa6oThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPaMMBbI TUCHUTIIHMHBI 78
B T. 4.

OcHoOBHOe coiep:KaHue 78
TEOPETHUECKOE 00yUueHne 35
MPaKTUYECKUE 3aHATUS 27
IIpodeccuonaibHO-OpHMEHTHPOBAHHOE COJEP:KAHUE

B T. 4.

TEOpETHUECKOe 00yUueHne 4
MPAKTUYECKUE 3aHITHUS 12

IIpomexyTouHasi arrecTanus (AuddepeHuMpoBaHHBIN 3a4eT)
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2.2. TemaTnueckuii IVIaH U CO/iep:KaHNe JMCHUILIMHBI « Brosiorus»

DopmHpyeMble
HaumenoBanmue Conep:kanue yuye0HOro Marepuasa (0OCHOBHOE M MPO(eccHOHAJIBLHO OPUEHTHPOBaHHOE), | O0beM KOMITETCHITHH
pa3aeyioB U TeM JJadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY.Ib 4acoB
1 2 3 4
OcHOBHOe co/iep:KaHue
Pa3nea 1. buojorus kak Hayka. 7JKuBble cMcTeMbl H MX OPTraHM3aIMs 2
Tema 1.1. CopepxaHue y4eOHOI0 MaTepuaia 2
buonorus buonorus — Hayka o xwuBoii mpupoae. CBsi3u OMOIOTHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYyTUMH €CTECTBEHHBIMU HayKamH, QHIOCOPHEH, pEIUTHEl, STUKON, SCTETUKON U TPaBOM.
OO6mas Ponp Ouonornu B (QopMHpOBAHMM COBPEMEHHOH Hay4yHOUW KapTuHbl Mupa. Cucrema
XapaKTEePUCTHKA OMOJIOTMYECKUX HAYK.
KU3HU MeTtobl MO3HAHUA KMBOM MPHUPOAbI (HAOMIOACHHE, SKCIIEPUMEHT, ONMUCAHHE, U3MEpEHue, OK-02
KJ1acCU(UKAINS, MOJISTHPOBAHHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).
JKuBblie cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3yueHus: 6uonoruu. OTaudne KUBbIX CUCTEM
0T HeopraHmyeckoi npupoasl. CBOHCTBa OGMOCUCTEM U HX pa3HOOOpas3ue.
YpoBHU OpraHu3alu ouocucTem: MOJIEKYJISIPHO-T€HETHUECKUH, KJIETOYHBIN,
OpPTaHU3MEHHBIH,  IMOMYJSIUOHHO-BUJIOBOH,  OKOCHCTEMHBIH  (OMOTCOIEHOTUYECKUH),
OnochepHbIH
Pa3znen 2 XumMuvecKkuii COCTaB M CTPOEHNUE KJIETKH 11
Tema 2.1. Coneprkanue yu4eOHOro MaTepuaa 2
XHUMHYECKUH COCTaB | XMUMHUYECKANW COCTAaB KJICTKH. XHMHYECKHAE IJIEMEHTBI: MaKPOIIEMEHTBI, MUKPO3JIEMEHTHI.
KieTku. Boxa Bona u munepanbHbie BemiecTBa. DyHKIMM BOJAbI U MHUHEPAJIbHBIX BEUIECTB B KIIETKE.
1 MUHEpaJIbHbBIC [Tonnepxanue ocMOTHYECKOTO OanaHca
BCIICCTBA IIpakTuyeckoe 3aHATHE 1
Ne 1 «buonoruueckass pojib MUHEPAIbHBIX BEIIECTB B O0ECIEUEHUHU >KU3HEIACATEIHLHOCTH
OpPTraHU3MOB, MTPOSBIICHUS ArcOaTaHCa MUHEPAIBHBIX JIEMEHTOB)
Tema 2.2. CojeprkaHrie yaeOHOT0 MaTepHraja 2
buonornuecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTE — MOHOMEpHI OenkoB. Hezamenumsie u
BAXHBIE XUMUYECKUE | 3aMEHHUMbBIE AMUHOKHCIOTH. AMUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPBHI OEIKOBOI
COEIMHEHUS MOJIEKYJbl (IepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS CTPYKTypa). XUMUUYECKHE
cBoiictBa OenkoB. buomormueckue ¢yHkiun OenkoB. DepMeHTHI — OHOJIOTHYECKHE
karanuzatopel. CTpoeHue ¢epMeHTa: aKTUBHBIA ILIEHTP, CyOCTpaTHas CHeuu(UYHOCTb. OK-01, OK-02,
KodepmenTtsl. Buramunbl. OTianansi GepMEHTOB OT HEOPTraHWYECKHUX KaTaJIu3aTOPOB. OK-04
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YrineBoabl: MOHOcaxapuibl (TIOKO3a, pub03a W J1e30KcHpub03a), Arcaxapujbl (caxaposa,
JIAKTO3a) W ToJMcaxapuabl (Kpaxmal, TIUKOTeH, IeJUTiosiosa). buomornueckue (yHKIUH
yraeBonoB. Jlumuael:  Tpurnunepunbl,  GOCHOTUNUABI,  CTEpOuAbl. [ UApOPHIBHO-
ruapodoOHbie cBoiicTBa. buonormyeckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIIEBOJIOB,
OENIKOB W JMIHMIOB KaK HCTOYHMKOB sHepruu. Hyxmemnosbie kucnotsl: JJHK u PHK.
Hyxneotuasl — MoHOMEpHI HYKJIEHHOBBIX KuciI0T. Ctpoenue u ¢pynkuuu [JHK. Ctpoenune u
¢byukmun PHK. AT®: ctpoenre u QyHKIUH

JlabopatopHble 3aHATHS 2
Ne 1 «Onpenenenne BuramuHa C B IPOAYKTAX MUTAHUS»
Tema 2.3. Coneprkanre yu4eOHOro MaTepuasa 2
CtpyKTypHO- Huronorus — Hayka o kierke. Kinerounas Teopust — npuMmep B3auMoAencTBUs uaeil u pakTos
byHKIIMOHATbHAS B HAYYHOM MO3HaHUU. METOIbl U3yUYEeHHUSI KIETKHU.
opranm3anys Kinerok | Kierka kak nenoctHas >kuBasi cucreMa. OOIiue MpU3HAKK KIETOK: 3aMKHYTash Hapy»KHas
MeMOpana, monekyinbl JJHK kak renetnueckuii anmapar, cuctema cuHTe3a Oelka.
Tunsl KJI€TOK: JSyKapuoTHUeckass U  npokapuotruyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoil kinetku. Kierounas creHka Oakrtepuil. CTpoeHHE 3YKapUOTHUYECKOM
KJIeTKU. OCHOBHBIE OTIIMYUS PACTUTENIBHOM, )KUBOTHOM U rpulHOM kieTku. [loBepxHOCTHBIE
CTPYKTYpbl KIIETOK— KIJIETOYHAs CTEHKa, TJIUKOKaIuKC, ux QyHkiuu. [lnazmartuueckas
MeMOpaHa, ee CBOMCTBA U ()yHKIIUH.
Huromnasma u ee opraHouasl. OgHoMeMOpanHble opranouabl kietku: JIIC, ammapat
lNonbmxu, nuzocomsl. [lonmyaBTOHOMHBIE OpraHOWIBI KJIETKU: MHUTOXOHJIPUH, IJIACTHUBI.
[IpoucxoxaeHne MUTOXOHIpHA W TulacTuA. Bunel miactun. HememOpaHHBIE OpraHOMIBI
KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH, KTyTHUKUA. DyHKIHH
OpraHOMJIOB KJIETKU. BKiltoueHus.
SAnpo — perynsatopHbsiii HeHTp kieTku. CTpoeHue sapa: sijaepHas 000J0uKa, KapHoIla3zMa,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE
JlaGopaTopHbIe 3aHATHS 2
Ne 2 «M3yyeHue cTpoeHHs KIETOK PACTCHUMH, )KUBOTHBIX U OaKTEpHid MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax v UX OMHCAHHUE»
Pasnea 3. 7KuzHenesiTeIbHOCTh KJIETKH 10
Tema 3.1. CoJepkaHre y4eOHOr0 MaTepuajia 2

OOMeH BelIecTB
U MPEBpalIeHNE
SHEPIUU
B KJIETKE

OOmMmeH BemiecTB, WM METa0OIM3M. ACCUMMIIALNS (TUTACTUYECKUH 0OMEH) M JUCCUMUIISAIIUS
(oHeprernyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTrO Ipoliecca Merabonusma. Poip 3akoHOB
COXpaHEHHs BEIIECTBA W DHEPrUM B NMOHMMAHMM MeTabonmm3ma. Threl OOMEHa BEIIeCTB:

OK-01, OK-02,
OK-04
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aBTOTpOoHBIH U TeTrepoTpodHbId. Poias (hepmeHTOB B OOMEHE BEIECTB M MPEBPALICHUU
sHeprun B Kiertke. PorocunTte3. CBeToBas W TeMHOBas (as3pl ¢orocuHTe3a. Peakuun
¢dorocunTesa. DpdexkTuBHOCTH PoTOoCHHTE3a. 3HAUeHHE (HOTOCHHTE3a JUIsl )KU3HH Ha 3eMiie.
Bnusiaue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMICHUSI €0 MPOIYKTUBHOCTU Y
KyJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3Upylolue OakTepuu. 3HauCHHE
XEMOCHHTE3a JIJIS )KU3HU Ha 3emMIIe.

DHepreTUyecKkuii OOMEH B KIIeTKe. PaciernsieHre BemecTB, BbICICHHE U aKKyMYJIHPOBaHNE
SHEpPruu B KJIETKE. DTambl 3HEpreTuueckoro ooMeHa. I'nmmkonus. bposkeHue u ero BHIBL
Kucnoponnoe oxkucinenue, uiam kietoyHoe abixanue. OxkuciutenbHoe GpochopuanpoBaHue.
Db (HEKTUBHOCTD YHEPreTHYECKOro 00OMEHA

Tema 3.2.
Buocunres Oenka

CojepkaHre yaeOHOT0 MaTepHraja

Peaknum MatpuuHoro cuHre3a. [enermueckas wunpopmamus u JHK. Peanuzanums
reHeTH4YeCKOoi nHdopManuu B KiIeTke. [ eHeTHIeCKuil Ko ¥ ero CBOMCTBA. TpaHCKPUIIIIUS —
Matpuunblii cunTe3 PHK. Tpancmsamus — OwuocunTe3 Oenka. OTambl TPaHCIALMH.
KomupoBanne aMmuHOKHCIIOT. Pois pubocom B OMocHHTE3e OeaKka

HpaKTI/I‘-IGCKOG 3aHATHUC

Ne 2 «Pemenue 3aga4 Ha OIIpCACIICHUC ITOCIACIOBATCIIbHOCTH HYKJICOTUIOB»

Tema 3.3.
Bupycsl

Conepkanre yueOHOT0 MaTepuraja

Hexknerounsle ¢popmsl xu3Hu — BUpychl. Mcropust otkpsiTust Bupycos (. WM. MiBanoBckwuil).
Oco0OeHHOCTH CTPOEHHUS M AKU3HEHHOTO IIKJa BUpycoB. baktepuodaru. bonesnu pacrenuii,
KHUBOTHBIX M Y€JIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc ummyHoaeduuura yenoseka (B1Y)
— Bo30yautens CITHM a. [IpodunakTrka pacipocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

Pa3zpnen 4. Pa3mHoKeHNe 1 MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1. CozeprkaHne yueOHOro MaTepuajia
JKW3HEHHBIN UK Knerounslii mwki, wWid >KA3HEHHBIM 1MWK kKieTku. MHTepdasza m mwuros. Ilporeccsr,
KIIETKH npotekaromue B uatepgase. Permukanusa — peakuus marpuunoro cunresa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH HA0Op — KapuoTHM. JIUTUIOUIHBIN U TaluIOUIHBI XPOMOCOMHBIE
HaOopel. Xpomaruael. lluTOonoruueckue OCHOBBI PAa3MHOXKEHHUS W HHIWBUIYaITHLHOTO OK-01, OK-02,
pasButusi opranm3MoB. [lenenme wietku — wMuro3. Cragum mwurosa. [Iporeccsr, OK-04
MPOUCXOASANIME Ha Pa3HbIX CTaJAMsIX MHUTO3a. bBHOJIOrMYEeCKMd CMBICT  MHTO3a.
[Iporpammupyemasi THOEIb KJIETKH - allONTO3
Tema 4.2. Cojieprkanrie yueOHOro MaTepuaia
@opmebl pasMHOKEHHA | DOpPMBI pa3MHOXKECHHSI OPTaHU3MOB: OECIIONoe U MOJI0BOe. BHUbl 6ecronoro pa3MHOKEHUS:
OpraHU3MOB JICJICHUE HA/IBOC M MTOYKOBAHME OJIHO M MHOTOKJIETOUHBIX, CIOPOOOpA30BaHUE, BET€TATUBHOEC
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pasmHokeHue. IcKkyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAYCHHUE JIJIs1 CEJICKIIUH.
[TomoBoe pazMHOKEHHE, €ro OTIuYHs OT Oecmojyoro. Meio3. Ctaguu meiiosa. [Iporeccsr,
npoucxoAsnie Ha cragusix Menosa. [loBemenne xpomocoMm B Meiose. Kpoccunrosep.
buonornueckuii CMBICT B 3HaUeHHE Meio3a. ['ameToreHnes — nmporecc 00pa3oBaHUs TOJOBBIX
KJICTOK y KHUBOTHBIX. ITonoBrle kene3bl: CEMEHHUKHA U SIMYHUKH. O6pa3013aH1/Ie " pa3BUTHUC
MOJIOBBIX KIJIETOK — TaMeT (CIepMaro30ouj, SIMIIeKIeTKa) — CIepMaToreHe3 U OOreHes.
Oco0eHHOCTH CTPOESHHUS SIMIIEKJIETOK U criepMaTo3ouoB. OmnogorBopenue. [lapreHorenes

Tema 4.3.
NunuBunyansHOE
pa3BUTHE OPraHU3MOB

Coneprkanre yuyeOHOro MaTepuasa

WNupuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpPHOTEeHe3). DTambl
SMOPHUOHANIBHOTO PAa3BUTUSl y TI03BOHOYHBIX JKMBOTHBIX: JpOOJICHHE, TacTpyJISAIus,
opranorere3. IlocTamMOpuoHanbHOE pazBuTHE. THIBI MOCTAIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JMYMHOYHOE). BrusiHue cpempl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAECHHbIE ypoacTBa. Poct m pasButue pacteHuil. OHTOreHe3
IIBETKOBOT'O PAaCTEHHs: BOMHHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTaINH Pa3BUTHSI

[IpakTrHyeckue 3aHATHS

Ne 3 «MudekmmonHbIe 3a00I€BaHMS M STTUICMHUH B UCTOPUH YEJIOBEUSCTBAY.
Ne 4 «BakiuHanus kak npo@rIaKTHKa HHQEKITHOHHBIX 3a00JICBAHHIN

Pa3znea S. HacjieiCTBEHHOCTh 1 M3MEHYMBOCTh OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HacJIeI0BaHUs

Coieprkanrie yueOHOro MaTepuaa

[IpenMer u 3aauu reHeTUKH. Pojb LUTONOTUK U 3MOPHOJIOTHH B CTAHOBJIEHUU T€HETHKHU.
Bxiag poccuifickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeToabl T'eHETHUKU
(ruOpuAOIOTUYECKHM, I[MTOTCHETHYCCKUN, MOJICKYJIIpHO-TeHeTHYecKuii). OCHOBHBIC
TFE€HETUYECKUE NIOHATHSA. | 'eHeTnuecKkasi CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH  HACJIeIOBaHUsA  MPU3HAKOB,  yCTaHOBieHHble [.  MeHnenem.
MoHorubpuiHoe CKpeluBaHHe. 3aKOH eInHO0Opa3usi TMOPUIOB TEPBOrO IMOKOJCHHUS.
[IpaBuno noMuHMpOBaHWA. 3aKOH pACIICIUICHUS MPU3HAKOB. ['MMOTE€3a YUCTOTHI TaMmer.
[lomHOE M HemoiHOEe TOMUHUpOBaHME. JurnbpuaHoe cKpelmBaHUe. 3aKOH HE3aBHCHUMOIO
HacjeIoBaHUs Mpu3HAKoB. lluToreHeTnueckue OCHOBBI JUTHOPUAHOIO CKpEUIMBAHUS.
AHanusupyroliee ckpemuBaHue. lcrnonb3oBaHME aHATUM3HUPYIOIIETO CKPELIMBAHUA JUIS
ONpeACIICHUS TEHOTHUIIA 0COOH

HpaKTI/I‘-IGCKOG 3aHATHUC

Ne 5 Pemenue 3agady Ha ONpPENEIICHHE BEPOSATHOCTH BO3HUKHOBEHHMS HACJICJCTBEHHBIX
MPU3HAKOB IIPU MOHO-, [JHU-, [OJUTHOPUAHOM U AHAIM3UPYIOUIEM CKpPELIMBaHUM,
COCTABJICHUE T€HOTUIINYECKHUX CXEM CKPELIMBaHUs

Tema 5.2.

Cojepkanrie yueOHOT0 MaTepuraja

OK-01, OK-02,
OK-04
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CueruieHHoe
HACJIEIOBAHUE
MPU3HAKOB

CueruileHHoe HaciefoBaHue mpu3HakoB. PabGora T. Moprana 1o CHEMJICHHOMY
HacjleIoBaHUIO TeHOB. HapylleHue cueruieHHs TeHOB B pe3ysbTaTe KPOCCHHIOBEpA.
XpOMOCOMHas TEOpUs HACIIECTBEHHOCTH. | eHeTHUeCKHUEe KapThl.

I'eneruka mona. XpoMOCOMHOE ONpeAesieHUE Moja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
T'omorameTHsie u TeTCPOTraMCTHBIC OPraHU3MBIL. HaCJICILOBaHI/Ie IMMPU3HAKOB, CHCIUICHHBIX C
0JIOM

H‘paKTI/I‘-IeCKOG 3aHATHUC

Ne 6 Pemrenue 3a/la4 Ha OIpCACICHUC BCPOATHOCTH BO3HHKHOBCHHA HACJIICACTBCHHBIX
MNPHU3HAKOB IIpU CHCIUICHHOM  HACJICAOBAaHUH, COCTABJICHUC TCHOTUIIMYCCKHUX CXCM
CKpCIIMBaHUA

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHUBOCTHU

CojnepkaHrie yaeOHOT0 MaTepHraja

N3menunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEACTBEHHAs U HACJIEACTBEHHasA. Posb cpenbl B
HEHACIIEJICTBEHHON HW3MEHYHMBOCTH. XAapaKTEPUCTHKA MOAU(PUKAIIMOHHOW HU3MEHYUBOCTH.
Bapuauvonnsiii psan v BapuaunoHHas kpuBas. Hopma peakuuu npusHaka. KoanuecTBeHHbIE
W Ka4eCTBEHHBIE TPU3HAKM M WX HopMa peaknuu. CBoiicTBa MOIUDUKAITMOHHOM
M3MEHUYMBOCTH.

HacnencreBennast, WiM TeHOTHIMYECKAs HM3MEHYMBOCTH. KOMOMHATHBHAS H3MEHYMBOCTD.
Meiio3 ¥ MOIOBOM mMporecC — OCHOBA KOMOWHATUBHOM H3MEHYHMBOCTH. MyTallmoHHAS
M3MEeHYNBOCTh. Kiaccudukarus MyTanuid: TeHHBbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTa u
NpPUYMHBI ~ MyTanui. MyTtareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX pSIOB B
HaciaeacTBenHou n3MeHunBoctd H. Y. BaBuiosa

HpaKTI/ILICCKOe 3aHATHUC

No 7 Pemenue 3amad Ha OIpeNEiICHHWE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
HpI/IBHaKOB HpI/I pa3HI/I‘-IHBIX THUIIaX B3aHMOHCﬁCTBHﬂ T'€HOB, COCTAaBJICHHUC I'CHOTUIIMYCCKHUX
CcXeM CerHII/IBaHI/ISI

Tema 5.4.
T'enetnka gegoBeka

Cojeprkanrie yueOHOro MaTepuaia

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOJIbI TEHETHKH YEJIOBEKA:
TCHEAIOTUYCCKUH, OJM3HEIOBBIA, [TMTOTCHETUYCCKUI, OMOXMMHYECKUN, MOJICKYIISPHO-
reHetndeckuii. CoOBpeMEHHOE OIpeeeHUEe TeHOTHUIA: MOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUITUPOBAHUE, B TOM uucie ¢ nomoibio [11[P-ananu3a. HacnencTBennsie 3ab0eBaHms
YeJIOBEeKa: TEeHHbIC OOJIe3HW, OOJIE3HHM ¢ HACJICACTBEHHOW MPEeApacIooKeHHOCTHIO,
XpoMocoMHBIe Ooiie3Hn. CoMaTHYecKHe W TeHepaTuBHbIE MyTanud. CTBOJOBBIE KIICTKH.
[IpuHnuner  370poBOTO  OOpa3a KU3HU, JAHMATHOCTUKH, MPOPWIAKTUKH W JICUCHHUS
TCHETHYECKUX  Oonie3Held.  MeauKo-reHEeTHYeCKOoe  KOHCYJIBTHPOBAHHWE.  3HAYCHHE
MEIMIIMHCKON TEeHETUKM B NPEJAOTBPANICHUM U JICYCHUHM TEHETUYECKUX 3a00JICBaHMI

15



YCJIOBCKaA

HpaKTI/I‘leCKOG 3aHATHUC

Neo 8 «CocraBiieHne 1 aHaJIu3 POJIOCTOBHBIX YEJIOBEKA)

Pa3zgen 6. IBoJIIOINOH

Hast OHO0JIOrH s

Tema 6.1.
OBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHoJIOTHH

Coneprkanue yueOHOTO MaTepraa

[IpeanochblIkKu BOBHUKHOBEHHUS BOJIIOIIMOHHON TEOpHUH. DBOJIIOIIMOHHASI TEOPHUS U €€ MECTO
B Ouosoruu. BrusHue 5BONIONMOHHON TEOpUM Ha pa3BUTHE OMOJOTMM M JIPYrHMX Hayk.
CugerenbcTBa 3BoMOIMH. [laneoHTonornyeckue: nocaeaoBaTeIbHOCTh MOSIBJIICHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIETOMUCH, NepexojHble ¢GopMmbl. buoreorpaduueckue: cxoIcTBO M
paznuune dayH u QIop MaATEPUKOB U OCTPOBOB. DMOPHOIOTUYECKHUE: CXOJCTBA U PA3THUUS
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJOTUYHBIE,
AQHAJIOTUYHBIC, PYyJIMMEHTapHbIC OpraHbl, AaTaBU3MBL. MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOACTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTel y Bcex
YKUBBIX OPTaHU3MOB.

OpomounonHass Tteopus Y. JlapBuHa. IlpeanochulkM BO3HMKHOBEHUS JapBUHHU3MA.
JIBuokylye CuiIbl HBONMIONMU BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHUE MPHU
OTPaHMYEHHOCTU PECYPCOB, HeolpeaenEHHas U3MEHUYMBOCTh, O0pb0Oa 3a CyllecTBOBaHUE,

€CTECTBEHHBIN 0TOOD) OK-01, OK-02,
Tema 6.2. CoepxaHre y9eOHOT0 MaTepHraja OK-04
Muxkpo3Botonus Cunrernueckast teopust 3Bomtoruu (CTD) u e€ ocHOBHbIE NOJIOKEHUSA. MUKPOIBOIIOLMSL.
[Tomynsiius Kak eIMHMIIA BUAA U SBOJIOLIHH.
JBwxkyme cwibl ((hakTOphI)3BOIIONUU BHIOB B Tpupoje. MyTalMOHHBIA Mporecc |
KOMOMHATUBHAsT W3MEHUYUBOCTH. [lomymsiiuoHHble BOJNHBI U Apeid reHoB. M3omsuus u
murpanusa. EctecTBeHHBI o0TOOp — HampaBisomui  ¢akrtop dBomronuH.  Dopmbl
ecTecTBeHHOro otoopa. IIpucrnocoOneHHOCTh OpPraHu3MOB KakK pe3yJbTaT SBOJIOIHH.
[Ipumeps! mpucnocoOiieHnit y opranu3mMoB. ApoMopdo3bl W wuauoajantanuu. Bug u
Bus000pa3zoBanne. Kputepuu Buna. OcHOBHBIC (OpMBI BUI000pa3oBaHus: reorpadudaeckoe,
9KOJIOTMYECKOE
Tema 6.3. CoJepxaHre y4eOHOr0 MaTepHraja
MakponsBosronus MakposBomtorusi. Dopmbl  IBONIIOLMU:  (QUIIETUYECKAs,, JUBEPreHTHAas, KOHBEPIEeHTHas,
napauienpHas. HeoOpaTuMocTh SBONIOIHH
IIpakTyeckoe 3aHsATHE
Ne 9 «CpaBHeHuUE BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIO»
Pa3znen 7. Bo3HUKHOBeHUE M pa3BUTHE KU3HM Ha 3emJie OK-01, OK-02,
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Tema 7.1.
3apokIeHue
nu paBBI/ITI/Ie JKN3HU

Coneprkanue yueOHOro MaTepuasa

JoHayuyHble TIPEACTABJICHHUS O 3apOXKACHUM XU3HHU. HayuHble rUmOTEe3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOuoreHe3 W MaHcrnepMus. XHUMHUYECKas HBOMOLUA. AOHOTeHHBIN
CUHTE3  OpraHMYECKMX  BEIECTB W3  HEOPraHMYECKUX.  DKCIIEPUMEHTAIBHOE
MOJITBEPXKICHUE XUMUYECKON 3BOMIOIMHU. HauanbHble 3Tarbl OMOJIOrHYECKOi 3BOIOIUH.
l'unoreza PHK- wmwupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoToKJIEeTKU. [lepBble KiIeTku U ux 3BOIOLUsS. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

PazButne xu3Hum Ha 3emsie 1o d3pam W nepuojgaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas Ipbl. Ilaneo3oiickas pa u €€ Mepuoabl: KEeMOPUNCKUN, OPIOBUKCKUH,
CUJIYpUNCKHUI, JEBOHCKHI, KaMEHHOYTOJIbHbIM, NEepMCKUH. Me3030ickas spa u €€
IIEPUOJBbI: TPHUACOBBIM, IOPCKHUM, MenoBoil. KalHo30ickass 2pa U €€ Iepuoabl:
N1aJIEOT€HOBBII, HEOT€HOBBIN, AHTPOIIOT€HOBBII.

Tema 7.2.
CucreMa OpraHu4eCcKoro
mupa. [Ipoucxoxnenue
YeJI0BEKa —
AHTPOIIOT€HES

Cosepkanrie yaeOHOro MaTepuraja

Cucrema OpraHMYECKOTO MUpPA KaK OTpa)keHHe BONIOIUH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYNIBI OPraHU3MOB. XapaKTEPUCTUKA KIMMAaTa M T€OJIOTHUSCKHUX MporeccoB. OCHOBHBIE
9Tambl HBOJIOLMUA PACTUTEIBHOTO W KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
JKUBOTHBIX. HOS[BJ'ICHI/IG, PacCuBET U BBIMUPAHHUEC I'PYIIIT )KUBBIX OPTraHU3MOB.

DOBOJNIOIUS  YeloBeKa. AHTPOINOJNIOTHsS Kak Hayka. Pa3Butue mpeacTaBleHUil o
MIPOUCXOXKICHUN YeJoBeKa. MeTolbl M3ydeHHs aHTpornoreHe3a. CXOACTBa W pa3Iddvs
YeloBeKa M KUBOTHBIX. CHCTEMaTHYeCKOE TOJOKEHUE dYelloBeKa. JIBHKylue Cuibl
(bakToper) anTpomorene3a. HacneincTBeHHas WM3MEHUMBOCTh M €CTECTBEHHBIM OTOOD.
OO6miecTBeHHBIH 00pa3 KU3HU, U3TOTOBIEHUE OPYIUH TPYyIa, MBILIUICHHUE, PeYb

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOLIMH YEJIOBEKA

Conepkanre yaeOHOro MaTepuraja

OcHOBHbBIE CTaguU U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeEbli,
UYenosek nmpsaMoxoaauui, YenoBek HeaHepTaabCKkuil, YenoBek pa3yMHbII COBPEMEHHOTO
tuna. Haxoaku  HMCKOMaeMbIX  OCTAHKOB, BpeMsl  CYIIECTBOBAaHHUSA,  OOJIACTb
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

Yenoseueckrne pacbl. OCHOBHBIE OOJIBIIME pachl: eBpOMEOUaHas (eBpa3uiickas), Herpo-
aBCTpajionJiHasl (PKBaTOpHalibHAs), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHCKas). YepThl
IpUCTIOCOOTIEHHOCTH TMPEICTABUTENIEH YEIIOBEUECKUX pac K YCJIOBUSAM CYLIECTBOBAHHS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma

IIpakTHyeckoe 3aHsITHE

No 10 «Bpems 1 myTH paccesnieHust 4ea0BeKa Mo MIaHETEe»

OK-04
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Pa3pgen 8. Opranu3mMsbl 4 OKpy:Kamonias cpeaa

Tema 8.1. CoJepxaHre ydeOHOr0 MaTepHrajia
DKOJIOTHs DKOJIOTHS KaK HayKa. 3a1aud U pa3/ieiibl SKOJIOTHH. METO bl IKOJIOTHYECKUX UCCIICIOBAHUM.
Kak Hayka. Cpenpl DKOJIOTHYECKOEe MHUPOBO33PEHHE COBPEMEHHOI0 uenoBeka. Cpelbl OOMTaHHSI OPraHHU3MOB:
KU3HHU. BOJHAs, HA3€MHO-BO3JyIIHAs, TIOYBCHHAs, BHYTPUOPTaHU3MEHHAA. KOJOTHYECKHE
DKOJOTHYeCKHe ¢dakropel. Krnaccudukamus skonornyeckux (akTopoB: aOMOTUYECKHE, OMOTHYECKHE WU
dakTopbl aHTpornioreHHble. JlelcTBHE SKOJOTrMYeCKHX (AKTOPOB HA OPraHU3Mbl. AOHMOTHYECKHE
(bakTophl: CBET, TeMIeparypa, BIakHOCTh. Dotonepuoaunsm. [Ipucrnocobnenus opraHu3mMoB
K JICUCTBHIO abMOTHYeCKHX (akTopoB. buosormueckue puTmbl. brotudeckue (akTopel. OK-01, OK-02,
Buapl OMOTHYECKMX  B3aMMOJICHCTBHMI: KOHKYPCHIIMs, XHIIHHYECTBO. [lapa3uTtusm, OK-04, OK-07
MyTyalau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO), aMEHCAIM3M, HEUTpaIus3Mm.
3HaueHue OMOTHMUYECKUX B3aMMOACHCTBHI ISl CYIIECTBOBAHUS OPTraHU3MOB B IMPHPOIHBIX
co00111eCcTBaX
Tema 8.2. Coneprkanre y4eOHOro MaTepuasa
DKOJIOTHYECKUE DKOJIOTHYECKUE XapakTepUCTUKH nomyisiuud. OCHOBHBIE TIOKA3aTeNId  TOMYJISIINU:
XapaKTEPUCTUKU YUCJIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, HPHUPOCT, MHUrpauusd. JluHamuka
MOMYJIAIINH YUCJICHHOCTH MOMYJISINH B €€ PEryJsIus
[IpakTHueckoe 3aHsITUE
Ne 11 «IToacd€T na0THOCTH NOMYJISIUK Pa3HBIX BUAOB PACTCHUIN
Pasnen 9. CoolmmecTBa M 3K0JIOrHYeCKHE CHCTeMbI OK-01, OK-02,
Tema 9.1. Cozepxanne yueOHOro MaTepuaa OK-04, OK-07
CooOmiectBa CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypel ~ OuWoOlleHO3a:  BHJOBas,
OpraHU3MOB, MPOCTpaHCTBEHHAs, Tpoduueckas (muiieBast). Buabl-noMmuHanTel. CBs3U B OHOIIEHO3E.
9KOCHCTEMBI Dkojoruueckne cucteMbl (3kocucteMbl). Ilonstue 00 »sKocucTeMe U OHUOTEOIEHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOIYIHEHTBI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemiecTB ¥ MOTOK PHEPrHM B dKOcUcTeMe. Tpoduyeckue (MULIEBBIE) YPOBHU
skocucteMbl. [lumieBbie 1enu u cetu. OCHOBHBIE MOKa3aTelud HKOCUCTEMBI: OHoMacca,
MPOAYKIHS. DKOJIOTMYECKUE MUPAMUIBL: MPOIYKIUHU, YACICHHOCTH, Ouomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUHMBOCTh, CAMOPETyJIsIus, pa3putue. CyKieccus
Tema 9.2. Coneprkanre yu4eOHOro MaTepuasa
IIpuponusie [Ipuponnbie SKOCHUCTEMBI. OJKOCHCTEMBI peK U 03€p. OKOCUCTEMa XBOWHOTO WIH
3KOCHUCTEMBI LIMPOKOJIMCTBEHHOTO jeca. AHTpPONIOT€HHBIE SKOCUCTEMBI. ATpPO3KOCHCTEMBI.

VYpOoskocucreMbl. buonornueckoe u  XO3SHCTBEHHOE 3HAYEHHME arpodKOCHCTEM U
ypboskocucteM. buopaszHooOpasue kak (akTop ycTOH4YMBOCTH 3KocucTeM. CoxpaHeHHe
OHMOJIOTMYECKOT0 pa3HooOpasus Ha 3eMIie
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Tema 9.3.
buocdepa —
rnodaapHas

IKOcHcTEMA 3eMITH

Cojieprkanrie yueOHOro MaTepuaia

VYuenue B. U. Bepuaackoro o 6uochepe. ['panuiisl, coctaB u crpykrypa 6uochepsl. Kupoe
BemecTBo M ero ¢QyHkmun. OcobeHHOCTH OHOChephl Kak TI00aTbHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocepe. KpyroBopoTsl BemiecTB H
OMOTCOXMMHUYCCKHE IHUKIBI D3JIEMEHTOB (yriepoaa, a3oTa). 3O0HAIbHOCTH Ouoc]epsl.
OcHoBHbIE OMOMBI CYIIIU

Tema 9.4. IIpodeccuonaibHO OPMEHTHPOBAHHOE COJeP:KAHUE
Bnusinue YenoseuecTBo B Omochepe 3emin. AHTponoreHHsle u3MeHeHust B 6uocgepe. ['mobanbHble
AQHTPOIIOTC€HHBIX sKosiormueckne Mmpobiembl. CoOCyIeCTBOBaHWE TPUPOILI W dejoBedecTBa. CoxpaHEHHE
(hakTopoB Ha Onopa3zHoOOpa3usi Kak OCHOBa ycToW4ymBocTH Ouocdepbl. OCHOBa parMOHAIHLHOTO
ouochepy yIpaBIeHUS MPUPOAHBIMU pECypcaMd M WX HCIHOJb30BaHWE. J[OCTMKEHHUS OWOJIOTHU |
oXpaHa IPHUPOIBI
IIpakTyeckoe 3aHATHE
Ne 12 «DKo0rH4YecKre acleKThl MPOGheCCHOHATBHOM JISATSIbHOCTHY
Tema 9.5. IIpodeccuoHAILHO OPUEHTHPOBAHHOE COJIEPsKAHNE
Biusnue connanbHO- | 3M0pOBbE M €ro cOCTaBIsOIMe. PaKTOPhI, MOTOKUTEILHO W OTPHUIIATEIHLHO BIHUSIONIME HA
IKOJIOTHYECKUX opraHu3M 4enoBeka. [IpoOsema TEXHOTEHHBIX BO3JCHCTBHH Ha 3/I0POBbE UEJIOBEKA

(akTOpOB Ha
3JI0POBBE YETIOBEKA

(BHGKTPOMaI‘HI/ITHBIe I10J14, 6LITOBa51 XHUMMUA, I/I36BITO‘-IHLIC yMbl, pajguanusa H" T.H.).
Apnantanis opraHu3Ma d4eloBeKa K ¢akTopaM OKpyxkaromied cpenbl. [IpuHIUTIBI
(dbopmupoBaHus 310poBhecOeperaromero nopeneHus. Guzndyeckass akTHBHOCTh U 3/I0POBbE.
bruoxuMuyeckue aceKkThl pallMOHAIBHOTO MUTAHUS

JlabopaTopHbIe 3aHATHS

Ne 3 «Bnusiare abnotnyeckux GakTOPOB HA YEIOBEKa» (B KAYECTBE TPUTTEPOB, CHIKAFOIIINX
paboTOCTIOCOOHOCTh,  WCIIOJIB30BATh  YCJIOBUS  OCYILIECTBJICHHUS  MPOQPECCHOHATbHON
NEeSTeNIbHOCTH: LIIyM, TEMIepaTypa, pu3ndeckas Harpys3Ka u T.1.)

Paszgea 10. Cesexkunsi OpraHiu3MoB, 0CHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa W IpoIiece

Copepxanue yaeOHOro Marepuasa

Cenekiusi Kak HaykKa U Tpolecc. 3apoxACHUE CeNeKIMu U gomectukanus. Yuenue H. U.
BaBuioBa o meHTpax MHOrooOpasus W TMPOUCXOXKICHHUS KyJIbTYPHBIX pacTeHHil. LIeHTpsI
MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. CopT, mopoja, mramMMm. COBpEMEHHBIE METOIbI
CEJIEKIIUH. MaccoBblit
YW WHJIUBUIYaTbHBIA OTOOPHI B CEJCKIMU PACTCHHM M KHUBOTHBIX. OIIGHKa HIKCTEphepa.
bimskopocTBeHHOE CcKpenuBanue — WHOpUAWHT. Ywncras nuHusa. CKpelmMBaHUE YHUCTHIX
auHui. I'erepo3uc, wnm rubpuwaHas cwia. HepoJCcTBEHHOE CKpeIMBaHHE — ayTOPHJIMHL.

OK-01, OK-02,
OK-04, OK-07
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Otnanénnas rubpuamsanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIy4YeHHe
MOJIMIIIONJOB. JIOCTHKEHMSI CETICKIIMU PaCTEHUH, )KUBOTHBIX I MUKPOOPTaHU3MOB

Tema 10.2. buorexHonorust kak oTpacib TNPOM3BOACTBA. [ €HHas WHXKEHepus. OTambl CO3AAHMS 1
OCHOBBI pekomOunanTtHoi JIHK m TpancrenHsix opranusmoB. Kierounas wmmxenepus. KineTounbie
OMOTEXHOJIOTHH KYJBTYPBI. MUuKpoKIJIOHATBHOE pPa3MHOKEHHE pacTeHui. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. DKOJIOTMYECKUE U ITUYECKHE
npo6siembl. MO — reHeTHYecKu MOIUGMUITUPOBAHHBIC OPTraHU3MBI
Tema 10.3. IIpodeccHuoHAILHO OPUEHTHPOBAHHOE COJIEPsKAHNE 1
buorexnonorun OcHOBHBIE HaNPaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTUH B TIPO(ECCUOHATTLHOU e TSIIbHOCTH
B )KM3HHU U npodeccuu | yeaoBeka. Meroasl OMOTEXHOJIOTHH. OOBbeKThI OMOTEXHOIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX M TEHETHYECKUX OIKCIEepUMEHTOB. [IpaBmia moucka u aHamu3a
OMOAKOIOTHYECKON MH(OPMALUK U3 PA3TUYHBIX UCTOYHHKOB (Hay4yHas U y4eOHO-Hay4Has
JUTEpaTypa, CpeACTBa MacCoBOM HH(MOpPMAIUHU, CeTh IHTEPHET M Ipyrue)
[IpakTHueckoe 3aHsiTUE 2
Ne 13 Keiicel Ha aHanu3 wHGOPMAIIMN O HAYYHBIX JOCTIKCHHSIX B O0JACTH TE€HETHYECKUX
TEXHOJIOTHH, KIIETOYHOU WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHA.
Ne 14 3ammra keiica: mpencTaBlIeHHE PE3YyJIbTATOB PEIICHHUS KEWCOB (BBICTYIUICHHE C
MIPE3EeHTALNEH )
Pasznen 11. Pemienue KeiicoB B 00J1aCTH OHOTEXHOJIOTHH 13
Tema 11.1.1. IIpodeccuoHAILHO OPUEHTHPOBAHHOE COJIEP;KAHNE 1
buorexnonorun Pa3Butue npoMBIIITICHHON OMOTEXHOJNIOTHH M €€ MPUMEHEHHE B KU3HHU YeJIOBEKa, MOUCK U
B IIPOMBIIIJICHHOCTH | aHanu3 MH()OPMAIIUN U3 Pa3IMYHBIX UCTOYHUKOB (HaydHas U yuyeOHO-Hay4yHasl JTUTeparypa,
CpeACcTBa MaccoBOW MHPOPMALINH, CeTh IHTEpHET U ApyTHe)
[IpakTrueckue 3aHATUS 4
Ne 15 Keiicel Ha aHanu3 wHGOPMAIIMK O Pa3BUTHH MPOMBIIUICHHOM OMOTEXHOJIOTHH (110
MUHHU-TPYIIIaM). OK-01, OK-02,
N . OK-04, OK-07
Ne 16 3ammura keiica: mpencTaBlIeHHE PE3YyJIbTATOB PEIICHHUsS KEWCOB (BBICTYIUICHHE C
MPE3CHTAIINEH )
Tema 11.1.2. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIEP;KAHNE 1
ConuanbHo- DTUYECKHUE aCTeKThl Pa3BUTHsI OMOTEXHOJIOTUIM M MMPUMEHEHUE X B KU3HHU YEJIOBEKA, MTOUCK
ITHYCCKHUEC aCIICKThI U a”Hajlu3 I/IH(bopMauHH U3 Ppas3siIu4yHbIX HCTOYHHKOB (Haquaﬂ )58 yqe6Ho-Haqua$[
OHOTEXHOJIOr it JauTepaTypa, cpeicTBa MaccoBoi nHpopmManuu, cetb UHTEpHET u apyrue)
IIpakTHueckue 3aHsSTHS 4

Ne 15 Keiicel Ha aHaym3 uHGOpMaIMu 00 STHYSCKHMX acleKTaX pa3BUTHUsA OMOTEXHOIOTUH (110
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MUHU-TPYIIIaM).
Ne 16 3ammura keiica: mpencTaBlIeHHE PE3YyJIbTATOB PEIICHHUS KEWCOB (BBICTYIUICHHE C
Tpe3eHTAINECH )

Tema 11.1.3. IIpodeccoHAILHO OPUEHTHPOBAHHOE COJIEP;KAHNE 1
buorexnonorumn Pa3BuTne OWMOTEXHONOTMH C TIPUMECHCHHEM TEXHHYECKUX cHCTeM (OHMOWHXKCHEpHs,
U TEXHUYECKUE OouonH(popMaTuka, OMOHMKA) W UX NPUMEHEHHE B JKU3HU 4YeJIOBEKa, IMOWCK U aHallu3
CHUCTEMBI nH(pOpMalMM W3 PA3IUYHBIX HCTOYHUKOB (Hay4dHas ¥ yd4eOHO-HAay4Has JUTepaTypa,
CpelICTBa MaccoBOM MH(popmaImu, cetb IHTepHET u Ipyrue)
IIpakTHyeckue 3aHsTHUS 2
Ne 15 Keiicel Ha ananu3 uHpOpMANMM O Pa3BUTHU OWOTEXHOJIOTUH C MPUMEHEHUEM
TEXHUYECKUX CUCTEM (TI0 MUHU-TPYIITIAM).
Ne 16 3ammra Kkeiica: NpeACTaBIEHUE PE3yJIbTATOB DPELIECHUS KEHCOB (BBICTYIUICHUE C
MIPE3CHTALNEH )
IIpomexxyTounasi arrectamusi (muddepeHIMPOBaHHBIN 3a4eT) -
Bcero: 78
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3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJIBHOM
JUCLUILINHDBI

3.1. lnsa peanu3anuy NPporpaMMbl AMCHUILUIMHBI JOKHBI ObITH MPEAYCMOTPEHbI
cieayolue crenquaabHble OMeIeHH:

KaOuHeT OMOJIOTHH, MOMellleHue — 39.

ICneunanuzupoBanHasi MeGeJib U CHCTEMbI XPaHEHUS!
OcHoBHOe 000pyI0BaHUE

[TapTs! iByxmecTHbIE — 13;

CrtyJibsi yueHHUECKHE — 26;

Croun yunrensckuit — 1;

Crtyn yuurenbckuii — 1;

HIxa¢ ams 1OKyMEHTOB — 2.

JlonmosiHUTEIbHOE 000PYI0BAHUE

Jlocka ayauropHas HacTeHHast — 1.

IITexuuueckue cpeacraa

OcHoBHOE 000py10BaHHNe

[TpoekimoHHbIN SKpaH — 1;

Hoytbyxk — 1;

MynbTUMeAUHHBIN TPOEKTOP — 1.

JonosHuTEILHOE 00OPYAOBaAHHME

[{udposoit MuUKpockon OMHOKYJISAPHBIN — 3;

Hudposas Buneokamepa i pabOThI ¢ ONTHYECKUMU NprOopamu nuppoBanus — 1;
CnuproBka nadoparopHas — 1;

Boponka nabopartopHas — 3;

Konba koHnmdeckas/KpyriioqoHHas — 2;

[Tpobupka — 10;

Crakan — 1;

Kommiekt MukponpenapaToB o aHaTOMUHU, OOTaHUKE, 300JI0TUH, 0011el 6uosnoruu — 10;
KommuiekT npeiMeTHbIX U MOKPOBHBIX CTEKOT — 2;

Ha6op wamex Iletpu — 10;

Jlyna npenapoBanibHas — 2;

Tanomerp — 1;

Cexynnomep — 1;

3%-b1i1 pacTBOp NEPOKCHIA BoJopoaa — 1;

PactBop ¥iona — 1;

I'manepun — 1.

II1 lemoHcTpanoHHbIe y4eOHO-HATISIHbIE MIOCOOUS
OcHoBHOE 000py10BaHHNe

ITepronnueckas cucteMa xumudeckux 3aeMeHToB .M. MenneneeBa snekTpoHHas — 1;
Kommext y4eOHbIX BUAEODUIBMOB — 1;

KoMImeKkT 351eKTpOHHBIX BUAEOMATEpUaIoB — 1.
JonosHuTEILHOE 00OPYAOBaHHME

DNEKTPOHHBIN KypC «XUMHUSI: BUPTYyalibHas J1abopaToOpuUs»;
Kosekuyst ropHBIX IOPOJ 1 MUHEPAJIOB.

IlepeyeHb MpPOrpaMMHOro odecneyeHusI:
Onepannonnascucrema MicrosoftWindows10 Pro;
KasperskyEndpointSecurity.

3.2. UndopmannonHoe odecriedeHre peaau3anun NporpamMmmbl
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Jns peanu3zanuu nporpaMmbl OMOIMOTEUHBIN (DOHI YHHBEpPCHUTETa MMEET NeYaTHBIE W/WIH
SNIEKTPOHHBIC ~ O0pa3oBaTeNbHBIE ¥ MHOOPMALMOHHBIE  PECYPChl, PEKOMEHIyeMble UL
UCTIOJIb30BaHUS B 00pa30BaTeIbHOM MPOLIECCe.

DJIEKTPOHHBIE H31aHNsA(3JIeKTPOHHbIE PeCypChl)

OcHoBHBIE

1. buonorus: 10-if xmacc: Ga3oBblii ypoBeHb : yueOHMK / B. B. Ilaceunmk, A. A.
Kamenckwuii, A. M. Py6noB [u np.] ; mon penakiueit B. B. Ilaceunuka. — 5-¢ usnm., crep. —
Mocksa : IIpocsemenue, 2023. — 223 ¢. — ISBN 978-5-09-103624-4. — TekcT : 31€KTPOHHBIN //
Jlanp : »snexTpoHHO-OMOnMoTeuyHast cucrema. — URL: https://e.lanbook.com/book/334994-
DIIEKTPOHHAS BEPCHS C HEOTPAHUYCHHBIM KOJIMYECTBOM JTOCTYTIOM.

2. buonorus: 11-ii kmacc: 06a3oBwlii ypoBeHb : yueOHWK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.]. — 6-e u3a., crep. — Mocksa : [Ipocsemnienue, 2024, — 272 ¢. —
ISBN 978-5-09-112165-0. — TekcT : 3neKTpoHHbIH // JIaHb : 3J€KTPOHHO-OMOIMOTEYHAs cHCcTeMa.

— URL: https://e.lanbook.com/book/409211- »3mekTpoHHass BepcHs C HEOTPAHUYEHHBIM

KOJMYCCTBOM JOCTYIIOM.

JlonmosHUTEIbHBIE

1. buonorus. bazoBeiii u yriyOnennslii ypoBHu: 10—I11 kiaccel: y4eOHUK mamst
cpeanero obmiero oopaszoBanus / B. H. fApeirun [u ap.] ; mox obmieit penakmueit B. H. Speiruna. —
2-e w3n., mepepab. u gom. — MockBa: M3marenbctBo  Opaiit, 2025.— 380c. —
(O6meobpazoBarenpubiii  1UKI). — ISBN 978-5-534-16228-8. — Tekct : SIEKTpOHHBIA //

ObpazoBarenbHas miardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568399- snexTpoHHas

BEpCUA C HCOTPAHUYCHHBIM KOJMYCCTBOM JJOCTYIIOM.

2. OO6yxos, JI. K. bBuonorus: KJIeTKM W TKaHU : y4eOHOE MOCOOHWE I CPETHETO
npodeccuonansHoro obpazosanms / [[. K. O6yxos, B. H. Kupunenkosa. — 3-¢ u3n., mepepad. u
non. — Mocksa : U3gatensctBo FOpaiit, 2024. — 358 c. — (IIpodeccnonanpHoe 00pa3oBaHue). —
ISBN 978-5-534-07499-4. — TekcT : anekTpoHHbIi // O0pa3oBatenbHas miatdopma Opaitt [caitT].
— URL: https://urait.ru/bcode/540822- 351eKTpOHHAsE BEpPCHUS C HEOTPAHMYCHHBIM KOJUYECTBOM

JIOCTYTIOM.
3. buonorus : yueOHUK U MPaKTHUKYM JUIsl CPEAHEro NMpo(hecCHOHAILHOTO 00pa3oBaHus /
B. H. Speirun [u ap.]; mox penakumei B. H. Spsirmna. — 2-e u3zn. — Mocksa : M3naTenscTtBo
Opaiit, 2025. — 378 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texct : onekrponHbld // OOpa3oBatenbHas 1uiarpopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/560725- sneKTpoHHasE BEpCHS ¢ HEOTPAHUYEHHBIM KOJIMYECTBOM JTOCTYTIOM.

HNHTepHeT-pecypcsl
1. https://postnauka.org/themes/biology — nexuuu no xumuu Ha caiite [locTHayka.
2. https://olymp.msu.ru/rus/event/9301/ — (http://www.bio.msu.ru/rus/olimp/) -

Nudopmanmonnsie matepuasibl 00 onummnuagax: MOCKOBCKOW ropojckoi, Bcepoccuiickoid,
MenneneeBckoii, MexayHapoaHoi. IlpuBeneHbl 3a7aund TEOPETUUYECKUX M IKCIEPUMEHTAIbHBIX
TYpOB, TOAPOOHBIC PEIICHUS, CIUCKU U (hoTorpadun modeauTeNeH.

3. https://content.edsoo.ru/lab/subject/1/ — BuptyanbHbie nabopaTopHbIE u
MpaKTHYecKre paboThl HA YIIIyOJIEHHOM YPOBHE CPEIHEro 00IIero 00pa3oBaHus
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJBHOM JUCHUILINHBI

4.1. ®opMbI U METOAbI OLICHUBAHUS
KoHTpoJib M 0LIeHKA Pe3yIbTaTOB OCBOEHUS 00IIe00pa30BaTeIbHON JUCIIUILITNHBI

PacKpbIBAIOTCS Yepe3 NUCHUIUIMHAPHBIE PE3YJIbTaThl, HAIPaBiIeHHbIE Ha (POPMHUpPOBAHUE OOIUX U
npodeccuoHaAbHBIX KOMIETCHIIHIA M0 pa3/ieiaM U TeMaM CoepKaHusl y4eOHOTro MaTepHaia.

Oo6masi/npodeccuoHaIbHASA
KOMIEeTeHIUsl

Pa3zngen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK 01. Bsibupats cnocoOsl
peteHust 3ama4
npodeccroHanbHOM
JESITeTPHOCTH TIPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Temnr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

O6cysxaeHue o Borpocam
TICKIHH

Pazpabotka rioccapus
3anojaHeHHe  CpaBHUTENbHBIX
TaOJIAILL

TectupoBanue

YeTHBIN o1poc

JIMKTaHT Ha UCHOJIb30BaHUE
apryMeHTOB, OHOJOrMYECKOU
TEPMUHOJIOTHH U CHMBOJIMKH
NunuBunyansHas
camocTosiTeNbHas paboTa
IIpencraBnenue  pe3ynbTaTOB
MIPaKTUYECKHUX paboT
KonTtposnbHbie paboThl

3amuTa TBOpUYECKUX padoT

3ammra VHIUBUY AIbHBIX
MPOEKTOB
Brinonnenune 3aJaHuN

MPOMEKYTOYHOM aTTeCTaIuU

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi AUCKyCCHS 1O

COBpPEMEHHBIC cpeactsa | 4.1-43, 5.1-54, 6.1-6.3, | BOIpocam JIEKIMH

TIOUCKa, aHammsa | 7173 81, 82, 9.1-9.3, PazpaboTka MeHTabHON

wgopyan, | Aol 9.SThole, 104, gl L era

" UH(POPMALMOHHBIE 10.2,10.311-o/c, 11.111-0/c n1abopaTOpHBIX padoOT

TEXHOJIOTUU JUISl BBIMOJHEHUS [IpencraBnenue  pe3ynbTaToOB

3a1a4 npodeccroHanbHON MPAKTUYECKHUX paboT

JeSTeNbHOCTH [IpencraBneHue ycTHBIX
COOOIICHUH C Mpe3eHTaIUEH,
MOJITOTOBJIEHHBIX 10 MEPEUHIO
HCTOYHHKOB,
PEKOMEHI0BaHHBIX
npenojaBaTesieM

OK 04. O¢pdexruBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxeHHE IO BOIpPOCcaM

B3aMMOJICHCTBOBATh v |43, 51-54,6.1-6.3,7.1-7.3, | nekuuu

paborath B KOJUIEKTHBE M | g | 82 9.1-9 3. | llpencrasnenue  pe3ynbTaToB
KOMaH1e 9 4lT-o/c. 9.5M-o/c. 10.1. | MPAKTHYECKHX pabot
) C ’ "’ | 3ammTa TBOpYECKUX paboT
10.2, 10.3IT-o/c, 11.111-0/c SamuTa HHMBH Y ATHHBIX
IIPOEKTOB
OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OOcy>x1eHue no Bonpocam
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COXPaHEHUIO OKpYKaromIeu
Cpelbl, pecypcocOepeReHHIO,
MIPUMECHSITh 3HAHUSA
00 W3MEHEHUU KJIMMarTa,
ITPUHLIMIIBI OepexITMBOTO
MPOM3BOACTBA,  3PHEKTHUBHO
JICVICTBOBATh

B UpE3BBIYANHBIX CUTYyaIUSIX

4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,

10.2, 10.31I-0/c, 11.111-0/c

b (9901717
PazpaboTtka rioccapus
3anojaHEHUEe  CPABHUTEIBHBIX
TalJIHIL

TectupoBanue

VYcTHblii onpoc

JIUKTaHT Ha WCIOJIb30BAHUE
apryMEHTOB, OHOJIOTHYECKOU
TEPMHUHOJIOTHH U CUMBOJIMKHI
NuauBuayanbHas
camocTosiTeNnbHas pabora
[IpencraBinenue  pe3ynbTaTOB
MPAKTUYECKUX paboT
KontposbabIe paboThI

3amra TBOpUECKUX padoT
3amura VHAUBHU1yaJIbHbBIX
IIPOEKTOB

BrmosHeHMe 3amanni
MIPOMEXKYTOYHOH aTTeCTaIlui

25



4.2. [Ipome:kyTouHasi aTTecTanus Mo Aucuunanne «buosorus»

Bonpocel k 1uddepeHIMPOBAHHOMY 3a4eTy 10 OHOJIOTHHI

I.
2.
3.
4.

3amauu 1 MeTOJIbl 0011Iel OUOIOrUH, YPOBHU OPraHU3aluY KUBOW MAaTEPUH.

XuMHuecKasi OpraHu3anus KJIeTKH (CocTaB U (DyHKIIMH BEIIECTB).

CrtpoeHune u QyHKIMH KJIETKU (OpraHouAbl, X (yHKIUH, BUIbI KIETOK).

OOMeH BelIecTB M TNpeBpalleHWe PHEPruu (IMIACTUYECKHH W HHEPreTHYecKuil OOMEH,

(hOTOCHHTE3 U XEMOCHHTE3).

3.
6.
7.

Jlenenue kaeTku (>KU3HEHHBIN IIUKJI, MUTO3, KIIETOYHASI TEOPHS).
Bupycs! u BupycHsie 3a6oneBanusi. CITNJL u Mepsl ero npopuiIakTHKH.
PazMHOXeHMe U MHIMBHyaldbHOE pa3BuUTHE (OeCrosoe U MoJ0BOE pa3MHOXKEHHE, MeHo3,

SMOPHUOHATIEHOE ¥ TTOCTAIMOPHOHAIBHOE Pa3BUTHE).

8. 3akonsl . MeHzens u ux 10Ka3aTelbCTBO HA KOHKPETHBIX TPUMEpPaAX.

0. XpomocoMHas Teopusi T. Moprana v CIEIIJIEHHOE HACJIEI0BaHUE.

10. 3aKOHOMEPHOCTH U3MEHUMBOCTH ( HACJICJICTBEHHAS] M HEHACIICICTBEHHA ).

11. Cenekmus (3a1auu, METObI, TOCTH)KCHHS, CPAaBHEHUE MCKYCCTBEHHOTO M €CTECTBEHHOTO
otbopa).

12. PasBuTHe SBOMIONMOHHBIX HJEH B JOAAPBUHOBCKHN IEPUOJ U CHHTETHUYECKAs TEOpUs
3BOJIIOLIUH.

13. OpodmononHoe yuenue Y. [lapBuHa (IpearnochuiKi, CYyITHOCTh, 3HAYCHHE).

14. Mukpo3BorOIHS (KOHLEMIUS BUA, M0 KPUTEPUU U MEXaHU3M BU000pa30BaHNs).

15. MakposBosmronus (J0Ka3aTelbCTBa, OCHOBHBIC HAIPABIICHHSI BOJIIOIIMOHHOTO MPOIIECca).

16. Pa3BuTtue oprannyeckoro mupa.

17. ['mnoTe3sl BOSHUKHOBEHHUS )KM3HU Ha 3eMIIe.

18. OCHOBHBIE 3Tanbl HBOJIIOIMU YEJIOBEKa.

19. JlokazarenbcTBa POACTBA YEIOBEKA U )KUBOTHBIX.

20. YenmoBeyecKkre pachl.

21. DKOJIOTHS KaK HayKa, (aKTOPhI CPEIbl.

22. DKOJIOTHYECKUE CUCTEMBI.

23. VYuenue B.U. Bepnanckoro o 6uocdepe. Hoocdepa.

24. B3aumocBs3p mpupoabrl U oOmiecTBa. AHTPONOT€HHOE BO3ACHCTBHE Ha TNPUPOIHBIE
OMOTEOIICHO3HI.

25. buonuka (CyurHocTh HayKH, HAallPaBJICHUS, JOCTHKCHHUS).
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