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1. OOmas xapakTepucTuka paboueil mporpamMmsl 00111€00pa30BaTENbHON JUCHUIUINHEI «bronorus»

1.1. MecTo TUCIUTIITUHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl

OO6meobOpa3oBaTenbHass  OUCHUIUIMHA — «buonorus»  gBIseTCS  00s3aTENBHONH  YacThIO
0011e00pa3oBaTeIbHOr0 MHKJIa 00pa3oBaTenbHOM mporpamMmbl B cooTBercTBUU ¢ PI'OC CIIO mo
cnerransHocTr 38.02.02 CtpaxoBoe 1eio (1Mo oTpacism).

1.2. llenu v muIaHUpyEMBbIE Pe3yJIbTaThl OCBOCHUSI TUCIUTUIUHBIL:

1.2.1. llenb AUCUUILIMHBI

Copepxanue nporpamMmbl 00I1e00pa3oBaTeIbHON AUCHUILTUHBI «bHoIOrHs» HalpaBieHo Ha
JTOCTHDKCHHE PE3YJIbTaTOB €€ M3ydeHus B cooTBeTcTBUH ¢ TpeboBanusmMu OI'OC COO ¢ yueTtom
npodeccuonanbHor HanpasieHHOCTH PI'OC CIIO. Llenp n3yuenus nucuuriuiiHbl «buomorus» Ha
0a30BOM YpOBHE — OBJIaJieHHEe OOYYalOIUMUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAIHHOU
OpraHM3allK >KUBBIX CHCTEM PA3HOTO paHra U MpUOOpeTeHHEe YMEHHM HCIONb30BaTh 3TH 3HAHUS
JUIS TPAaMOTHBIX JEUCTBUH B OTHONIEHMH OOBEKTOB >KMBOW MPUPOABI M PELICHHUS Pa3IHMYHBIX
KU3HEHHBIX TPOOIIEM.

JlocTrxkeHue el U3yYeHHs TUCIUTUIHHBI «bruonorusy» Ha 6a30BOM YpOBHE 00€CIICUYMBACTCS
pELIEHNEM CIIEAYIOIUX 3aay:

- OCBOEHHME O0YUaOIUMUCS CUCTEMbBI 3HAHUI 0 OMOJIOTMYECKUX TEOPUsX, YUECHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIIY)KaIMX OCHOBOW Uit GOPMUPOBAHUS NPEACTABICHUI
0 €CTECTBEHHO-HAy4YHOI KapTUHE MUPA, O METOJIaX HAyYHOTrO MO3HAaHMsI, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX JKMBBIX CHUCTEM pPa3HOTO YPOBHS OpraHU3allMM, BBINAIOIIUXCS OTKPBITUSAX H
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

- QopmupoBaHue y 0OyYarOIIMXCS MO3HABATENIBHBIX, WHTEIJIEKTYaTbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a AAHHBIX O MYTSIX Pa3BUTUS B OMOJOrMHM HAy4YHBIX B3IJISIZIOB,
UJeH U MOAX0I0B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIUy;

- CTAaHOBJICHHE y 00yJaromumxcs oOuIei KyabTyphl, GYHKIIMOHATBEHOM IPAMOTHOCTH, Pa3BUTHE
YMEHUU OOBSICHATh M OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpa >KUBOW MPUPOJBI HA OCHOBAHHH
3HaHUH U OIBITA, MOJYYEHHBIX MPU U3YYCHUU OMOJIOTHH;

- (QopmupoBaHue y OOY4YaIOIIMXCS YMEHHUH WUIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKUX
3HAHUN B MPAKTUYECKOW JCSATEIHHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHH 1 arpoOUOTEXHOJIOTHIA;

- BOCIUTaHUE YOEKJAEHHOCTM B BO3MOXHOCTH TIO3HAHUS YETOBEKOM >KHBOM TPHUPOIBI,
HE0OXOIMMOCTH OEepeKHOTO OTHOIICHHUS K HEW, COONIOJIEHUs] ATHUECKUX HOPM IPH MPOBEICHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

- OCO3HAHHME [EHHOCTH OHMOJOTMYECKHX 3HAHUU 7S TOBBIIMICHHUS YPOBHS IKOJIOTUYECKOM
KYJIbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

- MpUMEHEHHe MNPUOOPETEHHBIX 3HAHUM M YMEHUN B TMOBCEIHEBHOM >KU3HH HJS OLICHKH
MOCTIE/ICTBUM CBOEH JAEATENbHOCTH 110 OTHOLICHHMIO K OKpY)Karolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJI0IEHNE MEp TTPO(HIIAKTHKY 3a00I€BaHUN.

1.2.2. Tlnanmpyemble pe3yabTaThl OCBOEHHsS 00IIe00pa3oBaTENbHON IUCIUIUIMHEI B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mme xomnetreHuu U npodeccuonanbubie komnereHuu GI'OC CIIO B cooTHeceHHH ¢
JTUYHOCTHBIMU, METANPEIMETHBIMU U TPEIMETHBIMHU pe3yJbTaTaMu OOy4eHHs 0a30BOTO YpPOBHSI
@dI'OC COO npencrapieHsl B Ta0IMLIE:



Koo n
HAaUMEHOBAHHE
hopMHUpyeMBIX
KOMIIETCHIU I

[Lnanupyembie pe3ysibTaThl OCBOCHUS IUCLIUIUIUHBI

Oo6mwme

JucuunnuHapHbie

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3aja4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JlngHOCTHBIE pE3yJabTaThI
TPYJIOBOT'O BOCIIUTAHUS:
- TOTOBHOCTh K TpyaY,
Tpyaoooue;

- TOTOBHOCTh K AKTHMBHOM JEATEIbHOCTH TEXHOJIOTHYECKOM
Y COIIMAILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBAT,

JOJDKHBI OTpaXaTb B YaCTH:

OCO3HAHHUE LEHHOCTH MAaCTCPCTBaA,

IUIAHUPOBaTh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- UHTEpeC K pasnuuHbiM cdepam mnpodeccuoHaANTbHON

JIeSATeTLHOCTH.
MetanpeameTHble pe3yinbTaThl TOJKHBI OTPaXaTh:
OBnazieHne yHUBEPCAIBHBIMU YYEOHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (DOPMYNHUPOBATh U aAKTyaIU3UPOBATh
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBEHHBII MPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B paCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCUTb KOPPEKTHUBHI B
COOTBETCTBHE  PE3yJIbTaTOB
MOCJIEJICTBUM J1€ATENIbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEHCKOM
U TPOEKTHOM  JIeATeNbHOCTH, HaBBIKAMH
npobiewm;

- BBISIBJISITH IPUYMHHO-CJIEJICTBEHHBIE CBSI3U

ACATCIIBHOCTh, OICHHBATH
OEJIsIM, OLICHUBATh PUCKHA

paspenieHus

I1P6 1.
OMOJIOT U
B CHCTEME HAyYHOrO 3HAHHSA, QYHKIIMOHAIHLHOW IPAMOTHOCTH
YCJIOBCKA IJIsA pCHIeHI/ISI JKN3HCHHBIX HpO6JIeM.

I1P6 2. ChopMHpPOBAaHHOCTh YMEHUS PACKPBIBATh COJICPIKAHUC
OCHOBOITIOJIararommx 6I/IOJ'IOFI/I‘-I€CKI/IX TepMI/IHOB nu HOHﬂTHﬁZ
KW3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, MOIYJSIUS,
IKOCUCTeMa, OuoreHo3, Ouocdepa; merabonmsm (oOMeH
BEILIECTB

U TIpeBpalllCHUE DJHEPruu), TOoMeocTa3 (CaMOperyJsius),
OuocuHTe3 OelKa, CTPYKTYpHAsi OpTraHU3aIUs )KUBBIX CUCTEM,

CdopmupoBaHHOCTH 3HAHUM O MecTe U POJH

JUCKPETHOCTD, CaMOpeTryJIanus, CaMOBOCITPOU3BCACHUC
(p CHPOIIYKI_[I/IH), HaCICACTBCHHOCTD, N3MCHYHNBOCTD,
OHEPro3aBUCUMOCTD, pocCT )51 pa3sBuUTHC, YpOBHEBaA
opraHu3anus.

[1P6 3. ChpopmMupoBaHHOCTb YMEHUS PACKPBIBATh COACPKAHHE
OCHOBOIIOJIATAIONIMX OHOJOTMYECKHX TEOpUM M THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
IIPOUCXOXKIECHUS KU3HU U YEJIOBEKA.

[MP6 4. CdopMupOBaHHOCT,  YMEHHUSI  pPacKphIBaTh
OCHOBOIIOJIararome Ouosnornyeckue 3aKOHBI u
3akoHomepHoctu (I'. Menpaens, T. Moprana, H.J. BaBumoga,
2. I'exkens,
®. Mromnepa, K. baspa), rpaHumnpl Ux HOpPUMEHUMOCTH K
YKUBBIM CHCTEMAM.

I[IP6 5. IlpuoOpereHue ombITa NPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOTO IO3HAHUS, WCIOJIb3yEeMBIX B OHOJIOTHU:
HaOJIIOAeHUS

U ONHMCAHHUSA JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHMIA;
OpraHM3aliy U MPOBEACHUS OMOJIOTUYECKOT0 3KCIIEPUMEHTA,




U aKTyaJU3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y
cec peH_IeHI/ISI, HaxXOoIUThb apFYMeHTbI IJIA 10KA3aTCJIBCTBA CBOUX
YTBEPXKIACHHMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEILICHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHBIG B XOJ¢€ peI_HCHI/ISI 3aJa4dn
pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;
pa3palaThiBaTh IUTAH PEIICHHS IPOOJIEMbI C YUYETOM aHalln3a
HMEIOIUXCS MaTepUaAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETh NIEPEHOCUTH 3HAHHMS B TTIO3HABATEIIbHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

- BBIABAraTh HOBEBIE HJIEH,
MOJIXOJbI U PEIICHUS

npeajiaraTb OpUTIMHAJIBHBIC

BBIIBIDKEHUSI THUIOTE3, BBISBICHUS 3aBHUCUMOCTH MEXIY
WCCIICTyeMbIMU ~ BEIMYMHAMH, OOBSICHCHHUS TOJYYCHHBIX
pe3yNbTaToB

1 (HopMyIHpOBaHUS BBIBOJOB C HMCIOJIH30BAHUEM HAYYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I1P6 6. CdopmupoBaHHOCTH YMEHUS BBIJICIISITh
CYLICCTBEHHbIE MPHU3HAKK BUPYCOB, KJIETOK IPOKApPUOT U
JYKapHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
BUJOB, OHOIrEOLEHO30B U  JKOCHCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U TMPEBpAICHUS SHEPTUH B
KJIETKe, (POTOCHHTE3a, IJIACTUYECKOTO M SHEPreTH4YeCKOro
oOMEeHa, XEMOCHHTEe3a, MMTO3a, MEeH03a, OIJI0JOTBOPEHMUS,
pa3BUTUSA U PA3MHOXKCHHS, HHIWBUIYaTbHOTO pPa3BUTHUS
opranm3mMa (OHTOTeHe3a), OOpbObI 3a  CyIIECTBOBaHUE,
€CTECTBEHHOT'O otOopa, BUJI000pa30BaHus,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOUTaHUs, BIUSHUS
KOMIIOHEHTOB  JKOCHUCTEM, aHTPOIIOT€HHBIX  HM3MEHEHH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaAIllEHUE SJHEPTUU B Orocdepe.
ITP6 7. ChopmMupoBaHHOCTh YMEHUS MPUMEHSTH MMOTYICHHbBIE
3HAHUS 11 OOBSCHEHUS OWMOJOTUYECKUX TMPOIECCOB U
SBIIGHUW, i1 TPUHATHS TMPAKTUYECKUX  pEHIeHWH B
MOBCEAHEBHOM KU3HU

c 1enplo oOecrieueHHst O€30MaCHOCTU CBOETO 3/I0POBBS U
3I0pOBbSl  OKPYXKAIOUIUX JIIOJIeH, COONIIO/IEHUsI 3/10pOBOTO
o0pa3a KU3HHU, HOPM TPaMOTHOTO TOBEJCHUS B OKPYXKAIOIIEH
MIPUPOTHOM cpene; MMOHUMaHUE HEOOXOIMMOCTH
WCTIONIb30BaHUS JTOCTHKEHHH COBPEMEHHOW OHOJOTHU U
OMOTEXHOJIOTHH JJIS PAllMOHATBHOTO MPUPOIOTIOIB30BAHUS.
I1P6 8. ChopMUpOBaHHOCTH YMEHHUS peliaTb OMOJIOrMYECKHe
3a/1a4, COCTABIISITh TCHOTUITMYECKHUE CXEMBI CKPEITMBAHUS
JUISL pa3HBIX THIIOB HACTIEIOBAHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJIATh CXEMbl TIEpEHOCAa BEIIECTB M JHEPruu B
sKocHcTeMax (1IeNU NMUTaHUsl, TUIIEBbIE CETH).




ITP6 9. ChopmMupoBaHHOCTh YMEHHI KPUTUYECKH OIICHUBATH
nHPOpPMAIMIO OHOJIOTUYECKOTO COAEPIKaHUS, BKIIOYAIOIIYIO
IICEBIOHAYYHbIC  3HAHMUA W3  PA3JIMYHBIX  HMCTOYHHKOB
(cpeactBa MaccoBoil uWHGpOpPMAIUK, HAYYHO-TIOMYISIPHBIC
MaTepuaibl);  WHTEPIPETUPOBATh  ITUYCCKHE  ACIEKTHI
COBPEMEHHBIX HCCIEIOBaHMKA B OHOJOTMM, MEIUIUHE,
OMOTEXHOJIOTHH; PacCMaTpUBaTh III00ATBHBIC KOJIOTHYCCKHEC
npoOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO ITO3HUITHUIO.

mP6  10. CdopMupoBaHHOCTHP  YMEHHH  CO3]aBaTh
COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIC COOOIEHHSI Ha OCHOBE
OMOJIOTHYEeCKO HWH(POPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATHIHBIN anmmapar OHOJIOTHU

OK 02.
HcnonwzoBars
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
MHTEPIpPETALNH
uH(pOopMaluu U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodecCHOHATbHON
JeATETbHOCTH

JlugHOCTHBIE pPE3yAbTATHl  JIOJKHBI
[IEHHOCTH HAYyYHOTO MO3HAHUS:

- c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH H OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO Ha JAaiore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHDE.

MeranpeaMeTHbIe pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnazieHne yHUBEPCAIbHBIMU YYEOHBIMU IMO3HABATEIHHBIMH
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmaluei:

- BJIaJIETh HaBBIKAMH
W3  HWCTOYHMKOB  Pa3HBIX  THUIIOB, CaMOCTOSTEIIBHO
OCYUIECTBIISTh TIOHCK, aHajus, CHUCTEeMAaTH3aIUIO
¥ HUHTEpIpETAi0 HHGOPMAIMKU PA3TUIHBIX BHIOB U (OpM
MPE/ICTABIICHHUS;

- OIICHWUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTH HH(OpPMAIIHH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

OTpaXaTb B YaCTH:

MIOJIy4EHUs uHpopMaun

I[MP6 1. CdopMHupOBaHHOCTH, 3HAHUKW O MECTE€ H POJHU
OuoI0ruu

B CHUCTEME Hay4yHOro 3HaHMs; (QYHKINOHAIBHON IPaMOTHOCTH
YeJI0BeKa ISl PeLIeHUs )KU3HEHHBIX NPOo0JIeM.

[1P6 7. ChopMupoBaHHOCTh YMEHUS PUMEHSTH MTOJyYE€HHBIE
3HaHUS [ OObBACHEHHs OHOJOIMYECKHX IPOLECCOB U
SIBIIGHUW, Ui TPUHATHS —MPAKTUYECKUX  pEUIeHHH B
[IOBCEJHEBHOM KU3HU

c uenbto oOecrieyeHHss O€30MaCHOCTH CBOErO 3/10pOBbS U
3JI0pOBbsSI  OKPY)KAIOLIUX JIIO/IeH, COOJIOACHUS 370POBOTO
oOpa3a >KU3HHU, HOPM I'PaMOTHOT'O MOBEJEHHS B OKpYKaroIen
MIPUPOIHON cpene; IIOHMMAaHHE HE00X0IUMOCTH
WCIIOJIb30BAHUS JTOCTHKEHHM COBpEMEHHOW OHOJOTUU U
OMOTEXHOJIOTHH ISl PAallHOHAIBHOTO MTPUPOIOTIONB30BAHMS.
mP6  10. CdopmupoBaHHOCTHP  YMEHHH  CO3/1aBaTh
COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE
OuoJoru4eckod HHQOpPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
I'pPaMOTHO MCHOJIb30BATh MOHATHHHBIN anmapar OMoJI0TUd

OK 04. 3ddexTuHO
B3aMMO/ICHCTBOBATH
u paboTaTh B

JImgyHOCTHBIE PE3YIbTATEl OOJDKHBI OTpaXaTb B 4YacCTH:
ONCHHOCTH HAYYHOTI'O IMO3HaHUA: OCO3HAHUC ICHHOCTH H&y‘-IHOﬁ
ACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJIATH IPOCKTHYIO H

I[IP6 5. IlpuoOpereHue ombITa NPUMEHEHUS OCHOBHBIX
MCTOAOB HAYYHOI'0 MO3HAHUA, HCIIOJIB3YCMBIX B 6I/IOJIOI‘I/II/IZ
HAOJIOZICHNST W OINMCAHWs JKUBBIX CHCTEM, TPOIECCOB H
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KOJIJIEKTHBE U UCCIICIOBATEIbCKYIO JIeATEIBHOCTh HHAMBHUIYalbHO U B | SIBIECHUH; OpraHu3allid U IPOBEACHUS OHOJIOrMYECKOIro
KOMaHie rpymie. IKCHEPUMEHTA, BBIJIBUKCHUS THIIOTE3, BBISIBIICHUS
MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh: 3aBUCUMOCTH  MEXJy  HUCCIEAyeMbIMH  BEJIWYMHAMH,
OBnanenue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH | OOBSICHEHUS MOIYYEHHBIX PE3yIbTaTOB
NeHCTBUSAMU: U (OpMYIHPOBaHUS BBIBOAOB C MCIIOJIb30BAHHUEM Hay4YHbBIX
0) cOBMECTHAsl IESATEIIbHOCTD: MOHATHUM, TEOPUI U 3aKOHOB
- IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOM
Y MH/IMBU1yaJIbHOM paboTHI;
- IPUHUMATD e COBMECTHOM NesITeIbHOCTH,
OpraHU30BBIBATH M KOOPAUHUPOBATH JEHCTBUS
o ee JOCTWKEHHMIO: COCTaBIATh IUIAH  JICHCTBHIA,
pacnpenenaTb pojau ¢ yie€TOM MHEHUN y4aCTHUKOB OOCYKIaTh
pe3yIbTaThl COBMECTHON pabOThI
OK 07. JInuHOCTHBIE pe3ysbTaThl JODKHBI oOTpaxkaTh B yactu: | [IPO 5. IlpuoOperenue ombiTa HPUMEHEHHUS OCHOBHBIX
CopneiicTBoBaTh 9KOJIOTUYECKOTO  BOCIUTaHMUA: -  C(HOPMUPOBAHHOCTH | METO/I0B HAYYHOIO IO3HAHMS, UCIOJIb3YeMbIX B OHOJOIHMH:
COXPaHEHHUIO HKOJIOTMYECKOM KYJIbTYphl, IOHUMAaHUE BIMSIHUS COLMAIIBHO- | HAOMIOIEHUS
OKpYyXKaroIen HSKOHOMHYECKHUX NPOLIECCOB HA COCTOSIHUE IPUPOTHOM U ONHCAHUS OJKUBBIX CHCTEM, IIPOLECCOB M SBICHMA;
Cpelibl, U COLMAJIbHOW Cpelbl, OCO3HAHHE TIJI00AJbHOTO XapakTepa | OpraHU3aluy ¥ MPOBEAEHHs OMOJIOIMYECKOTO IKCIEPUMEHTA,
pecypcocOepeXeHr | SKOJIOIMYECKHX MpoOieM; BBIIBMOKEHUSI TUIIOTE3, BBISABICHHUS 3aBUCHUMOCTU MEXIY
10, IPUMEHATh - IUTAHUPOBAHUE U OCYILECTBICHNUE JAEUCTBUN B OKpPY)KAIOLIEH | UCCIEyEeMbIMH BEIMYMHAMH, OOBSCHEHHUS IOJY4YEHHBIX
3HaHUs 00 Cpelle Ha OCHOBE 3HAHMs ILEJIed YCTOWYMBOIO pPa3BUTHUS | PE3YIbTAaTOB
M3MEHEHUH KJIMMaTa, | 4YeJI0BEYeCTBa, u (opMynHpOBaHMS BBIBOJOB C HCIOJIb30BAaHUEM HAYYHBIX
HPUHIUITBL - aKTMBHOE HENpUATHE JAEHCTBHM, MNPUHOCIAIUX BpeJ | MOHATUN, TEOPUIl U 3aKOHOB.
OepexIIBOro OKpYXKarollen cpene; [1P6 6. CdopmupoBaHHOCTH YMEHHUS BBIJIETISTH
IIPOU3BO/JICTBA, - YMEHHUE MPOTHO3UPOBATH HEOJIArONPHUITHBIE SKOJOTHYECKUE | CYIIECTBEHHbIE MNPU3HAKH BHUPYCOB, KJIETOK NPOKapuoOT U
3¢ hexTUBHO MOCEACTBUS MPEIIPUHUMAEMBIX NEHCTBUI, MpeAoTBpallaTh | SyKapuoT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
NIeicTBOBATh B ux; BUJIOB, OHOTE€OIICHO30B M  DKOCHCTEM;  OCOOEHHOCTH
Ype3BhIYAITHBIX - pacuIMpeHHe OmbITa JIeATEIbHOCTH  SKOJIOTMYECKOM | MPOIEecCOB OOMEHa BELIECTB M MPEBPALEHUS HHEPrUH B
CUTYyalHAX HalpaBJIEHHOCTH. KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HHEPreTHYECKOro
MetanpeameTHble pe3ynbTaThl T0JKHBI OTPaXaTh: oOMeHa, XEMOCHHTEe3a, MHTO3a, Mei03a, OIJI0JOTBOPEHMUS,
Ognanenue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH | Pa3BUTUA U Pa3MHOXKEHUS, HWHIUBUAYAJIBHOIO Pa3BUTHS
JIEHCTBUSIMHU: opranusma (OHTOTeHe3a), 00pbObI

0) cOBMeCTHas JICITCIIbHOCTD:
- TOHHUMATh M HCIIOJB30BATh INPEHMYINECTBA KOMAaHIHOMN

3a CYIIIECTBOBAHUE, €CTECTBEHHOTO orbopa,
BH1000pa30BaHMsl, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpefie
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Y UHIUBUIyaJIbHOU PabOTHI;

- IIPUHUMATH e COBMECTHOU JEATECIIBHOCTH,
OpraHU30BbIBaTh u KOOPJMHHUPOBATH JICCTBUS
M0 €€ JOCTIIKCHMIO: COCTaBIATh ILIAH  JCHCTBUM,

pacnpeensaTh POy ¢ yueTOM MHEHUH yYaCTHUKOB O0CYXAaTh
pe3yJIbTaThl COBMECTHON pabOTHI

oOuTaHus, BIIHSTHUS KOMITOHEHTOB
AHTPOIIOTEHHBIX

B 9KOCHCTEMaX CBOECH MECTHOCTH,
KpYroBOpOTa BEIIECTB U MPEeBpaIlleHUe SHEPTHH B buocdepe.
ITP6 7. ChopMUpOBaHHOCTH YMEHUS MPUMEHSTH IMOTy4YECHHBIE
3HaHUS s OOBACHEHHS OHOJOTHYECKUX IMPOIECCOB U
SBJICHUH, M TPUHATHAS TPAKTUYECKUX  pPEIIeHHH B
MOBCEIHEBHOM HU3HU C LIEJIbI0 0OecreueHus: 0e30MacHOCTH
CBOETO 3/I0POBbS U  37I0POBBbSl  OKPY)KAIOMIUX  JIIO/IEH,
coOMIoeHHsT 3I0pOBOr0 00pa3a >KU3HHM, HOPM TI'PAaMOTHOTO
IIOBE/ICHHUSI B OKPYXAaIoLIed NPUPOIHON cpelie; MOHUMaHUE
HEOOXOJUMOCTH HCIOJIb30BaHUS JIOCTH)KEHUN COBPEMEHHOU
Ovonmornn ¥ OMOTEXHOJNOTWH  JUIS  PalMOHAILHOTO

IPUPOJIONOIB30BAHUS

IKOCHCTEM,
U3MEHEHUN

IIK 2.1. [IpoBOauTH
CTAaTHCTUYECKHUE
HaOIIOAEHUS B
LENSIX BBISICHEHUS
cmpoca Ha
CTpaxoBBIC

HPOAYKTHI

JImdHOCTHBIE pe3yNnbTaThl JOJDKHBI OTpakaTh B YacTH:
TPYJIOBOTO BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY,
TpyAoJto0ue;

- TOTOBHOCTh K AKTHUBHOW JEATEIHHOCTH TEXHOJIOTHYECKOMN
Y COIMAILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBAT,
IUIAHUPOBaTh M CAMOCTOSATENIBHO  BBINOJNHATH  TaKykO
NeSTeTbHOCTB;

- UHTEpEeC K Pa3IuYHBIM
JIeSATeTLHOCTH.
MertanpeamMeTHbIe pe3yabTaThl TOJKHBI OTPaXaTh:
OBnajeHne yHUBEPCAIBHBIMH YYCOHBIMU TTO3HABATECIIHBHBIMU
JICICTBUSIMU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITeNbHO (HOPMYIHUPOBATh U aKTyaIH3UPOBATH
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JIJIS
CpaBHEHUS, KJIacCu(PUKaUKu U 0000IICHUS;

- OTIIPEIEINATh LEH e TEIILHOCTH, 33/1aBaTh TapaMeTpPhI

N KPUTCPUHN UX JOCTUIKCHUS,

OCO3HAaHHUC NIEHHOCTH MAaCTCPCTBaA,

chepam mpodeccHoHaATBHOM

I[IP6 1. CdopmupoBaHHOCTH 3HAaHUH O MeCTe€ U POIU
OMOJIOTMM B CHUCTEME HAyYHOTO 3HaHUS; (YHKIIMOHAJIHHOMN
TPaMOTHOCTH YeJIOBEKa JIJISl PelIeHHs )KU3HEHHBIX MTPOo0ieM;
[1P6 3. ChpopmMupoBaHHOCTH YMEHUS PACKPBIBATh COACPKAHHUE
OCHOBOTOJAralomux OHOJOTHYECKUX TEOPHd U THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAllMOHHOW, 3BOJOLIMOHHOM,
MPOUCXOK/ICHHS )KU3HU U YETIOBEKA;

[IP6 5. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O TMO3HAHUS, HCIOJIb3YEMbIX B OHOJIOTHUH:
HaOMIOJIEHUST M ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB U

SIBHCHHf/'I; OopraHu3aliiid W MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBHUKCHUA THUITOTE3, BBIABJICHUSA
3aBUCHUMOCTH MCXKOY HCCIICAYCMBIMHA BCJIMYHUHAMMU,

OOBSICHEHUS TIOTYYCHHBIX PE3YJIbTATOB M (POPMYTHUPOBAHUS
BBIBOJIOB C HUCIOJB30BAaHHWEM HAYYHBIX MOHSITUN, TEOPUU U
3aKOHOB;

ITP6 7. ChopMUpOBaHHOCTH YMEHUS MPUMEHSTH IMOJy4ESHHBIE
3HaHUS 11 OOBSCHEHUsS OWMOJOTHYECKUX TMPOIECCOB U
SIBICHUM, Il TOPUHATHAS ~[PAKTUYECKUX  PELICHUM B
OBCEIHEBHON XM3HU C LEJIBI0 oOecrieueHnss Oe30IIaCHOCTH




- BBISIBJISATH 3AKOHOMEPHOCTH M TPOTHBOPEUUS
B PaCCMAaTPUBACMBIX SIBJICHUSX;
- BHOCHUTh KOPPEKTHUBHI B
COOTBETCTBUE  PE3YJIbTATOB
MOCJICICTBHIA JESITEIIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BJIaJICTh HaBBIKAMH Y4EOHO-HCCIIEI0BATEIbCKON
U TPOSKTHOW  JICATEIHHOCTH, HABBIKAMH
npo0Jem;

- BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3H

U aKTyaJIM3UPOBaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y
€¢ pelIeHMs], HAXOIUTh ApPTyMEHTHI JIJIS JIOKA3aTelIbCTBA CBOMX
YTBEPKICHHIA, 331aBaTh MIApaAMETPhl K KPUTCPUH PEILICHHSI,

- AQHAIM3MPOBATH IIOJIYYCHHBIC B XOJC PCIICHUS 3aJa4u
pe3yJbTaThl, KPUTUYECKH OICHHBATh HX JIOCTOBEPHOCTD,
MIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIaH pPEICHHs] MPOOJIIEMbI C YUETOM aHallnu3a
UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAITLHBIX PECYPCOB;

JACATCIIBHOCTh, OLCHHBATH
OCIIAM, OLICHUBATh PUCKHU

paspeleHus

CBOEr0 3JI0pOBbSi M 3J0pPOBbA  OKPYKAIOIIMX JIOAEH,
coONroIcHHsT 3I0pPOBOrO 00pa3a JKW3HH, HOPM TI'PaMOTHOTO
NOBEJCHUSI B OKpYXalolleld IMPUPOIHOM cpeze; NOHUMaHue
HEOOXOIMMOCTH HWCIOJIb30BaHUSI JOCTHKCHHI COBPEMEHHOM

Ouojoru U OHUOTEXHOJNIOTMH AN PalUOHAIBLHOTO
MPUPOJIOTIONE30BAHUS;
I1P6 10.  CdopmupoBaHHOCTP  yMEHHUH  CO3/1aBaTh

COOCTBEHHBIC MHCBMEHHBIC U YCTHBIC COO6HICHH$I Ha OCHOBC
OMOJIOrHYECKOM I/IH(1)OpMaI_[I/II/I 13 HCCKOJIBKHMX HCTOYHHUKOB,
T'paMOTHO HUCIIOJIB30BATh MOHSATHNHBINA armapar OHOJIOTUH.




2. CTpykTypa u cofepkaHue o0mieo0pa3oBaTeIbHON TUCIIUTUIAHBI

2.1. OO6beM AUCHUIIUHBI U BUJBI y4eOHOW paboThI

Buj yuebHol paboThl

O0BeM B gacax

O06Bem 00pa3oBaTEILHON TPOTrPAMMBI TUCITATIIUHBI 72
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM 72
B TOM YHCJIE!

OCHOBHOE CcoJIep)KaHNE 12
B TOM YHCJIE!

TEOPETHUECKOE 00yUeHUE 40
B TOM YHCJIe TPO(HECCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHIE 6
MPaKTUYECKHE 3aHATUS 24
B TOM YHCJIe TPO(HECCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHIE 6
1ab0paTOPHBIE 3aHATHS 6
B TOM 4Hclie Tpo(heCCHOHATLHO-OPUEHTUPOBAHHOE CO/IEPIKAHHE 2
[Tpomexyrounas arrecranus B popme nuddepeHImpoBaHHOTO 3a9eTa 2
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2.2. TemaTuyeckuil 1J1aH U COAEp KaHUE TUCIIUTUIMHBI

Konpl
KOMIIETCHIINI
HanmeHnoBanue O6beM (opmupoatiio
Coneprxanue yueOHOro MaTepuaia 1 (popMbl OpraHU3aLUu 1EATEIBHOCTH CTYICHTOB KOTOPBIX
pa3JesnoB U TEM B Hacax
CIOCOOCTBYET
JJIEMEHT
IIPOrpaMMbl
1 2 3 4
Paspgein 1. buosorus kak Hayka. JKuBble CHCTEMBI U UX OpraHU3alUs 2 OK 2
Tewma 1.1. buonorus CopepxaHue yaueOHOro MaTrepuana 2
B cucreme Hayk. OOwast |Byonorns — Hayka O JXuBOM mpupoje. CBsizu OMONOTHHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
XAapaKTCPUCTHUKA XKU3HU | npyrUMH €CTECTBEHHBIMH HayKamH, (puiocodueld, penurueii, 3TUKOH, SCTETUKOH U mpaBoM. Poib
Ouosioruu B pOpMHUPOBAHUH COBPEMEHHOMN HayuyHOU KapTUHBI Mupa. Cucrema OMOJIOrMUECKUX HayK.
Metoabl TO3HAHUS JKUBOW TPUPOABI (HAONOJCHHME, OSKCIIEPHMEHT, OIHMCAaHUe, HW3MEpEHHeE,
KiIaccuukanus, MOJAEIMPOBAHUE, CTaTHCTUYecKas oO0paboTka jAaHHbIX). JKuBble cHcTEMBbI
(OnocucteMbl) Kak mpeaMeT u3ydeHus Ouosornu. OTIUYME JKHUBBIX CHCTEM OT HEOpPraHMYECKOH
npupoasl. CBoiicTBa OMOCHCTEM U HMX pa3HooOpaszue. YPOBHM OpraHM3allud OHOCHCTEM:
MOJIEKYJIIPHO-T€HETUYECKUM, KIIETOYHBIN, OPraHU3MEHHbIN, OMYJIAIIMOHHO-BUI0BOM, SKOCHCTEMHBIN
(Omo - reorieHOTHYECKUH ), OMOCHEpHBII
Pazgen 2 Xumunueckuii coCTaB U CTPOEHUE KIIETKH 10 OK 1,0K 2,
Tema 2.1. Xumnueckuit | CogepxaHnue yueOHOro Marepuaa 3 OK 4
cocTaB KIeTKU. Boga | Xumudeckuii coctaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKpPOIJIeMeHThl. Bona n
A MUHEPAJIPHBIC MUHEpanbHble BemecTBa. DyHKIMM BOABI M MHHEpAJIbHBIX BellecTB B Kierke. [lomnep:xanue
BCIICCTBA OCMOTHYECKOI0 OasiaHca
B ToM umcIie mpakTHYeCKUX 3aHATUI 2
1. [TpakTueckoe 3ausiTue. «bruonornyeckas poiab MUHEPAIbHBIX BELIECTB B 00ECIIEUeHUU
KHU3HEIEATEIbHOCTH OPraHU3MOB, MPOSBICHHS JucOaaHCca MUHEPAIbHBIX JIEMEHTOBY
Tema 2.2. Coneprkanne y4eOHOT0 MaTeprana 3
buonornyecku Baxusie | benku. CocraB u cTpoeHHe O€IKOB. AMHHOKUCIOTBI — MOHOMEpbI OenkoB. HesameHuMble U
XUMHUYECKHE 3aMEHUMbIE aMUHOKHMCIOTHl. AMUHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpPHI OCIKOBOW MOJIEKYJIbI
COEIMHEHUS

(mepBuYHasi, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUYECKUE CBOICTBAa OEIKOB.

buonornueckue ¢ynknuu OenkoB. DepMeHTHI — Ouonormueckue KatanuzaTopsl. CTpoeHue
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(depMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas crenupuunocts. Kodepmentsl. Butamunpl. Otanuus
(epMEHTOB OT HEOPraHWYECKHUX KaTalu3aTOPOB. YTJIEBOABI: MOHOCAaXapuabl (TJIIOKO3a, pubo3a H
ne3okcupubo3a), aumcaxapuisl (caxaposa, JIakTo3a) M IMOJUcaxapuipl (KpaxMmal, TJIHKOIeH,
HeJUTroNio3a). buonmorndeckne ¢GyHKUMU YrieBoaoB. JIMmuasl: TpUrIunepuabl, (GochOTUMHIbL,
crepoubl. ['mnpodunsHo-ruapodoOHBIe CBOlicTBA. bronorndeckue ¢Gynkimu nunuaoB. CpaBHEHHE
YIJIEBOAOB, OCNIKOB M JIMMUAOB Kak MCTOYHMKOB »Hepruu. Hykieunnossie kucnotsl: JJHK u PHK.
Hyxneoruasl — MoHOMephl HyKJIEMHOBBIX KucioT. Ctpoenne u ¢ynkuumun JHK. Crpoenue u
¢ynkunu PHK. AT®: ctpoenue u pyHKIHH

B Tom uucne 1ab0paTopHbIX 3aHATUN

1. Jlabopartophas padora. «Onpenenenue Butamuaa C B MPOIYKTaX MATAHUS»

Tema 2.3. CtpykTypHO-
dbyHKIIMOHATBHAS
OpraHu3aIys KJIECTOK

Copepxanue yueOHOTo MaTepuana

[lutonorus — Hayka o kierke. Kierounast teopust — npumep B3auMoJeicTBus uaed M (GakToB B
HAYYHOM ITO3HAaHMU. MeToabpl u3ydeHus KieTku. KieTka kak menoctHas skuBas cucrema. Oomme
NPU3HAKK KJIETOK: 3aMKHYyTas HapyxHas mMemOpana, monekynsl JJHK kak reHerndeckwii ammapar,
cucremMa cuHTe3a Oenka. TWIBI KIIETOK: dyKapHOTHUYEeCKass M Tpokapuotudeckas. OcoOeHHOCTH
CTPOCHUsI MPOKAPUOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHHE 3yKapHOTUYECKOU
kJeTKd. OCHOBHbBIE OTJIMYMS PACTUTENBbHOM, *XUBOTHOM M TpuOHOW KieTku. IloBepXHOCTHBIE
CTPYKTYpBbI KJIETOK— KJIETOYHas CTEHKA, IMMKOKAIUKC, NX QpyHkuuu. [InazmaTudeckas memOpaHa, ee
cBoiictBa n QpyHkiuu. [{utonnazma u ee opranouipl. OgHoMeMOpaHHble opraHouas! Kietku: OIIC,
anmapat ['onmboku, nuzocomsl. [lomyaBTOHOMHBIE OpraHOMBI KJIETKH: MUTOXOHAPHH, TUIACTH]IBIL.
[Tpoucxoxaenne MUTOXOHApUIN M miactua. Buael ninactun. HememOpaHHbIe OpraHOMIbI KIIETKU:
puOOCOMBI, KJIETOUHBIM LEHTp, LEHTPHUOIU, PECHUUYKHU, XI'YTUKU. DYHKIHUKM OPraHOMIOB KIIETKH.
Bxumouenus. Snpo — perynaropHbeiii neHTp kietku. CTpoeHue sjpa: sjaepHas 000JouKa,
KapUOoIUIa3Ma, XpOMAaTUH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BEILIECTB B KIIETKE

B ToMm uncie 1abopaTopHbIX 3aHATHIA

1. JlabopatopHas padora. «CTpoeHHEe KIETKH (pacTeHUs, J)KUBOTHBIC, TPHUObI) U KIIETOYHBIC
BKITIOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )

Paznen 3. XKusnenesteILHOCTD KIIETKU

Tema 3.1.
OO0OMeH BeleCTB
Y TIpEBpaIllCHHE

SHEPTHH B KIIETKE

Conepxxanue yuaeOHOro MaTepHaia

OOmMeH BemiecTB, WM MeTA00MM3M. AcCUMWIAIUSA (TUTACTHYECKUH OOMEH) W JUCCUMUJISIIUS
(oHepreTH4ecKuii OOMEH) — JBE CTOPOHBI EAMHOTO Iporecca Meradonm3Ma. Poilb 3aKOHOB
COXpaHEHMsI BeIIecCTBA W DSHEPrUM B TMOHUMaHMM MeTabonu3ma. Tumbl oOMEHa BeIeCTB:

OK 1, OK 2,
OK 4
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aBTOTpOGHBIN U rerepoTpodHbIii. Ponb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILLCHUN YHEPTUU B
kiaerke. PortocuHte3. CBeroBas u TeMHOBas aszbl (oTtocuHTe3a. Peakmum ¢dorocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHMHTE3a Ui KU3HM Ha 3emie. Bnusaue ycioBuit
cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI TOBBIIICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PacTCHHH.
XeMocHHTe3. XEMOCUHTE3UpYIOIIMe OakTepuu. 3HAYECHUE XEMOCHHTE3a UId XKU3HU Ha 3eMile.
DHepreTrueckuii OOMEH B KIETKe. PaciienuieHue BEHIECTB, BBIACICHUE W aKKyMYJIHPOBaHHUE
DHEpPruM B KJIETKE. OJTambl JHEpreTuueckoro oOmeHa. [mkonu3. bpoxkeHue u ero BHIBL
Kucnoponnoe okucinenue, wWid KiIeTO4HOe jpixaHue. OxucnutensHoe (ochopuanpoBaHue.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMeHa

Tema 3.2.

Copnepxanue yueOHOTo MaTepuana

Buocunres Oenka

Peakiun matpuunoro cuures3a. ['enermueckas mHpopmanms u JIHK. Peanmuzamus reHetwmdeckoi
uHpopmanuu B KiIeTKe. ' eHeTHUeCKuil Kol U €ro cBoWcTBa. TpaHCKPHUIIUSA — MaTPUYHBIA CHHTE3
PHK. Tpancnsauus — OumocuHTe3 Oenka. Drtambl TpaHchsauud. KoaupoBaHue aMHUHOKHUCIOT. Poib
pubocoM B OMOCHHTE3E OeKa

B TOoM uncie npakTHYECKUX 3aHATHI

1. HpaKTI/I‘-IGCKOG 3aHsaTHe. «Penienne 3ama4d Ha OMpeaACIICHUEC TOCTICA0BATCIBbHOCTH HYKIICOTUI0B)

Tema 3.3.

Coneprkanue y4eOHOro MaTepuana

Bupycst

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (/. WM. VBaHoBckuit).
OcoOeHHOCTH CTpOEHHMS U KU3HEHHOro LuKIa BHUpycoB. bakrtepmodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc nmMmmyHozeduuurta uvenoseka (BUY) —
B030yauTens CIINa. ITpodunakTika pacnpocTpaHeH!s] BUPYCHBIX 3a00J1eBaHHM

Pasnen 4. PasMuoxeHue u

UHAUBUAYAJIBbHOC PAa3BUTUC OPraHU3MOB

Tema 4.1.

Cogepxanue yaeOHOTO MaTepuana

JKU3HEeHHBIN UK
KJIETKHA

Knetounslii 1Mk, UK KU3HEHHBIA UK KiIeTku. MHTepdaza u muto3. IIporeccsl, nporekaromnye B
uHtepdaze. Pemnukauus — peakuus MatpuyHoro cuHrte3a JIHK. Crpoenne xpomocom.
XpOMOCOMHBIIT Habop — KapuoTull. JIUIUIOMAHBIA W TaluIOMAHBII XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. LluTonornueckne OCHOBBI Pa3MHOKEHHSI M WHIMBUAYAJIbHOTO Pa3BUTUS OPTaHU3MOB.
Henenne kierkn — muto3. Cragnn mutosa. [Iporeccsl, Mpoucxoasdmme Ha pa3HbIX CTaJAUsIX MUTO3A.
buonoruueckuii cmpica mutosa. [Iporpammupyemast ruGenb KIETKH — alomTo3.

Tema 4.2. Dopmbl

CogepxaHue yaeOHOTO MaTepHualia

Pa3MHOXKEHHUS
OpraHU3MOB

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: OecIIoyioe U MoJIoBoe. Bubl Gecronoro pa3MHOKEHUS: IeJIeHUE
Ha/IBO€ U NIOYKOBAHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKUE, BET€TATUBHOE Pa3MHOXKEHUE.

OK2,0K 4
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HckyccTBeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €ro 3HAUYCHHE IS celieKIuu. [looBoe pa3MHOKEHHE,
ero ornuuusi or Oecronmoro. Meiio3. Cramuu Mmeiiosa. IIpomeccel, TpOUCXOIAIIME HA CTAAUAX
Meiiosza. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buosiorndeckuii CMbICH W 3HA4YEHUE
Meno3a. ['amerorenes — mpoiecc oOpa3oBaHus IMOJIOBBIX KJIETOK Y >KUBOTHBIX. [1010BBIE *Kele3bl:
CeMEHHUKH W sSu4YHUKUA. OOpa3oBaHWME M Pa3BUTHE IIOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30u/l,
STUIIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS SHIICKIETOK M CIIEPMATO30HUI0B.
OmnonorBopenue. [laprenorenes.

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

Conepixanue yaeOHOro MaTepraia

WuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpHOHANBHOE pa3BUTHE (IMOpHOreHe3). Tambl
AMOPHOHAIBHOTO PA3BUTUSI Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIHs, OPraHOTCHE3.
[ToctamOproHapHOE pa3BuUTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHSA: TPSIMOE, HEMPSIMOe
(mumHOYHOE). BnusiHME cpensl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOXKACHHBIE ypojicTBa. PocT u pasButHe pacteHuil. OHTOreHe3 I[BETKOBOTO PAaCTEHUS: JBOMHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaINU PAa3BUTHS

B TOM yncne npakTM4eCKuX 3aHATHN

1. Ilpaktudeckoe 3anarue. «MH(pEKIMOHHBIEC 32001€BaHUS M STTUIEMUH B UCTOPHH YE€IIOBEYECTBAY.
«BakuunHanus Kak npo@uiakTiKa HH(YEKIIMOHHBIX 3a00J1€BaHUI»

Paszpgen 5. HaciiencTBEHHOCTh M N3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHUS

Coneprkanue y4eOHOro MaTepuana

[Ipenmer u 3amauu reHeTHKU. Posb UTONIOrMM UM SMOPUOJIOTMH B CTAHOBJIEHUMM TeHETHKHU. Bxiiajg
pOCCHMCKMX W 3apyOeXHBIX  y4Y€HBIX B  pa3BUTHE TIEHETUKU. MeToabsl  TI'eHETUKU
(rubprI0TOTNYECKUH, IUTOT€HETUYECKUI, MOJIEKY I pHO-TeHeTHYeCcKuil). OCHOBHBIE T€HETUYECKHE
NOHATHs. ['eHeTHdeckass CHMBOJIMKA, HCIOJb3yeMas B CXEMaX CKPEIIMBAHUNA. 3aKOHOMEPHOCTH
HacJIeI0BaHMsl IIPU3HAKOB, ycTaHoBJIeHHbIE I'. MenneneM. MoHorubpuaHoe ckpemuBaHue. 3akoH
e1nHo00pa3usi rHOpUIOB MEpPBOro IMOKoJieHHs. [IpaBuio NOMHHHUPOBaHUS. 3aKOH pacCIlEIUICHUS
npu3HakoB. ['unore3a uyucroTel ramer. IlomHoe W HemonmHoe JoMuHHpOBaHMe. J(UrHOpuaHOE
CKpeIllMBaHHE. 3aKOH HE3aBUCHMOIO HacleJOBaHWs NpHU3HAKOB. lluToreHernueckne OCHOBBI
TUTHOPHUIHOTO CKpeUIMBaHus. AHalu3upyloulee ckpemuBaHue. Vcnonb30BaHne aHATU3UPYIONIErO
CKpEIMBaHUs ISl ONIpeJIeNIeHUs] TEHOTHUIAa 0cO0U

B tom uncne MPAKTUYCCKUX 3aHATUH

1. HpaKTI/I‘-ICCKOG 3aHsaTHEe. «PelleHrue 3agad Ha OnpeaACICHUEC BCPOATHOCTH BO3HUKHOBCHUA
HACJICACTBCHHBIX MPU3HAKOB IIPpWU MOHO-, OU-, HOJII/IFI/I6pI/II[HOM U aHAJIM3HUPYIOMICM CKPCUINBAHUU,
COCTAaBJICHUEC I'CHOTHUITMYCCKUX CXEM CKPCIIVBAHU S

OK 1, OK 2,
OK 4
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Tema 5.2. Creruiennoe

Coneprkanuie yueOHOTO MaTepralia

HacJICJOBaHUC CueruieHHOe HacienoBaHWe mnpu3HakoB. Pabora T. Moprana mo CIEIJIEHHOMY HAaclIeJOBaHUIO
HPU3HAKOB reHoB. Hapymienue cuemieHuss IeHOB B pe3ylbTaTe KPOCCHHroBepa. XpPOMOCOMHAs TEOPHs
HACJIEICTBEHHOCTU. ['eHeTndeckne KapThl. ['eHeTHMKa mosia. XPOMOCOMHOE OIpEAeiIeHUEe I0JIa.
AyTOCOMBI U TOJOBBIE XpOMOCOMBI. ['OMOraMeTHbIE U reTeporameTHbie opranu3mel. Hacinenosanue
[IPU3HAKOB, CLEIUJIEHHBIX C II0JIOM
B TOM uncne npakTU4eCKUX 3aHATHN
1. Tlpaktuyeckoe 3anstue. «PemieHue 3ajay Ha OINpEACICHHE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPU CIEILIEHHOM HACJIEIOBAaHUM, COCTABICHUE I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUI)
Tema 5.3. Coneprkanue y4eOHOro Matepuana
3aK0H0MepHOCTPI N3MmenyuBocTts. Buabl HM3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIEACTBeHHAasd. Poib cpeabl B
HN3MCHYHUBOCTH HEHACJIEACTBEHHOU HU3MEHYHMBOCTH. XapakTepucTuka MO,Z[I/I(I)I/IKEILII/IOHHOI‘/’I HU3MEHYMBOCTH.

Bapunanvonsslii pan v BapuanMoHHas KpuBas. Hopma peakumm npusHaka. KonudecTBeHHbBIE U
KaueCTBCHHBbIC NPH3HAKM M HUX HopMa peakiuu. CBolcTBa MOAU(MUKAIMOHHOM HW3MEHYHBOCTH.
HacnencrBennas, win TeHOTHIIMYECKAas M3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTL. Melo3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOWHATHUBHOW W3MEHYMBOCTU. MYyTallMOHHAs HW3MEHUYUBOCTD.
Knaccudukamnuss myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa M NPUYUHBI MYTaIlUi.
Myrarennbie (akTopbl. 3aKOH TOMOJOTHYECKHUX PSJIOB B HACJIEACTBEHHON H3MEHYMBOCTH
H. U. BaBunosa

B TOM uncne npakTU4EeCKUX 3aHATHN

I. Ilpaktmyeckoe 3aHsaTHe. «PemieHue 3ajad Ha ONPEICICHUE BEPOSTHOCTH BO3HMKHOBEHUS
HACJICACTBCHHBIX IIPU3HAKOB TIPpH PpPa3JIMYHbIX THIIAX B3aI/IMOI[€I\/JICTBI/I$[ I'€HOB, COCTaBJICHUC
TCHOTUIIMYECCKUX CXEM CKPCIIUBAHUA

Tema 5.4. T'enetnka
YyeJoBeKa

Conepxanue yq4eOHOro MaTeprasa

I'eneruka dyenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOABI TI'€HETHKH  YEJIOBEKA:
reHeaqorndeckuii,  OJM3HENOBBIH,  IUTOICHETUYECKUH,  OHOXMMHUYECKUH,  MOJEKYJISpPHO-
reHeTuueckuil. COBpPEMEHHOE OIpENeieHHEe T'EHOTHIIA: I[OJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTHUIUpPOBaHWEe, B TOM ducie ¢ nomompio [I[P-amammza. HacneactBenusie 3a0osieBaHus
YeJIoBeKa: TeHHbIe 00JIe3HHU, OOJE3HM C HACIEICTBEHHOH IMPenpacloioKeHHOCTbIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue U reHepaTtuBHble MyTauuu. CTBOJIOBbIE KJIETKU. [IpHHIMIBI 310pOBOTO
o0Opa3a KHM3HHM, JMArHOCTUKH, NPOQPHUIAKTUKHA W JIEYCHUS TEHETHUYeCKuX Ooje3Heil. Memauko-
TCHETHYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIULIMHCKOW TE€HETUKH B IPENOTBPAILCHUU U
JICUCHUH TeHETHYECKUX 3a00JIeBaHNH YeIOBEKa
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B ToM unciie npakTUYeCKUX 3aHSATUIA

1. HpaKTI/I‘IeCKOG 3aHgaTue. «COCTaBICHHUC U aHAIU3 POAOCITIOBHBIX YCJIOBCKA»

Pasznen 6. DBorOIIMOHHAS ONOJIOT U

Tema 6.1.
DBOJIIOIMOHHAS TEOPHS
U €€ MECTO
B Onosioruu

Conepkanue yaeOHOro MaTepraia

[TpeamnocklIKu BO3HUKHOBEHUS IBOJIOIMOHHOW TEOPUH. DBOJIONHOHHAS TEOpUs M €€ MeCTO B
Ouosnoruu. BiusiHUE SBOMIOIIMOHHON TEOPUH HA PA3BUTUE OUOJIOTHH U IpYTrux HayK. CBUACTEIHCTBA
sBooluy. [laneoHToNmornYecKkue: MmocieI0BaTeIbHOCTh TOSBICHNUS BUJIOB B IMaJICOHTOIOTHYECKON
JeTonucH, nepexoaHbsie (opmbel. buoreorpaduueckue: cxoactBo W paznmmuue ¢dayH u  Qiop
MaTepUKOB U OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M Pa3Nuyus 3MOPHOHOB DPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, AHAJIOTHYHBIC, PYAHNMCHTapHBIC
OpraHbl, aTaBU3MbL. MOJIEKYJISPHO-OMOXUMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIEJICTBEHHOCTH W
OCHOBHBIX METa0OIMYECKHUX MyTeH y BCEX )KUBBIX OPraHU3MOB. DBotonnonHas Teopus Y. [lapBuHa.
[TpenmnocklIKu BO3HUKHOBEHHS JapBUHHM3MA. J[BIIKYIME CHIIBI DBOJIOINUM BHUIOB 1o JlapBUHY
(M30BITOYHOE PA3MHOKEHUE IPU OTPAHUYCHHOCTH PECYpPCOB, HEoNpeAeiéHHas H3MEHYHBOCTD,
60opnba 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Copepxkanue ydeOHOro Marepuana

Cunrernueckass Teopusi sBomonuu (CTD) um e€ OCHOBHBbIE MOJIOKEHUS. MHKPOIBOJIOLHS.
[Tonmynsnus Kak eqUMHMLA BUAA U 3BOMOUUH. JIBroKymume cuiibl ((hakToOpbl)3BOJIOLMM BHJIOB B
npupojie. MyTallMOHHBIA TPOIIECC W KOMOWHATHBHAs M3MEHYMBOCTH. [lOMyNnsnnoHHBIE BOJHBI U
npeii¢ renos. M3onsnus u murpanus. EcrecTBeHHbIN 0TOOp — HanpaBisIOIUN (GakTOp BOJIIOLUH.
@opMbI ecTecTBEHHOro 0TOOpa. I[IpHCIOCOOIEHHOCTh OpPraHM3MOB KaK pe3yibTaT dSBOJIIOLUU.
[Tpumepsl mpucnocoGiieHuit 'y opraHuzmMoB. ApomMop¢do3bl W uaMoazanTauuud. Bua u
BusooOpazoBanne. Kputepun Buma. OcHOBHblE (OpPMBI BHUI000pa30BaHUs: Teorpapuieckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBosnronus

Conepxanue yuaeOHOro MaTepraia

MakposBomorisi.  dopmbl  3BoItOUMU:  (uIeTHYeCKas, JUBEpreHTHas, KOHBEpPIeHTHas,
napaensHas. HeoOpatuMocTh 3BOTIONNH

B ToM uncIie mpakTHYECKUX 3aHATUI

1. [Ipaktrueckoe 3ansThe. «CpaBHEHHE BUIOB TTO MOP(HOIOTHIECKOMY KPHUTEPUIOY

OK 1, OK 2,
OK 4

Pazgen 7. Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

CogepxaHue yaeOHOTO MaTepuana

I[OHayIIHI:Ie OpCACTABJICHUA O 3aPOKACHUUN KU3HU. HaquHe THUIIOTE3bl BOBHUKHOBCHUSA XHN3HHU Ha
3emute: aOuWoreHe3 W MaHCHepMHs. XUMHYECKas SBOTIONNS. AOWOTCHHBI CHHTE3 OPTraHMYECKHX
BCIICCTB H3 HCOPTraHUYCCKUX. 3KCHepI/IMeHTaHBHOe TOATBCPIKIACHUC XUMHUYECKOU SBOJJOLUH.

OK 1, OK 2,
OK 4
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HauanpHbie Taner 6nosornueckoii spostonun. ['unoreza PHK- mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHME MpOTOKJIETKU. llepBble kieTkn u ux sBomouus. PopmMupoBaHue
OCHOBHBIX TPYIIN XUBBIX Opranu3MoB. Pa3zButue xu3HU Ha 3emiie 1o spam U nepuogam. Karapxen.
Apxeiickas u mporepo3oiickas 3pbl. [laneo3oiickas spa u e€ meprobl: KeMOPUICKHA, OpJOBUKCKHH,
CUJTYpUICKUH, JEBOHCKUW, KaMEHHOYTOJIbHBIM, mepMcKui. Me3o30lckas spa U €€ MEepUOJIbL:
TPUACOBBIN, IOPCKHM, MenoBod. KalHO30HCKas 3pa U €€ NepUuoAbl: NaJIeOr€HOBBIM, HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.

Tema 7.2. Cuctema
OpPraHUYECKOT0 MHpA.
[Ipoucxoxnenue
YeJI0BEKa —
AQHTPOIIOTEHE3

Conepixanue yaeOHOro MaTepraia

Cucrema OpraHMYECKOTO MHpa KaK OTpakeHHE HBOJOLMU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHu3MoOB. XapaKTEpUCTUKA KJIMMaTa U Ie0JOrM4ecKuX nporeccoB. OCHOBHBIE ATalbl HBOJIIOLAN
PacTUTENIBHOTO M )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHui U )XUBOTHBIX. [losiBIIeHHE, pacuBeT u
BBIMMPAHUE IPYII JKUBBIX OPraHU3MOB. DBOJIOLUSA Y€I0BEKa. AHTPONOJIOrUs Kak Hayka. PazBurue
IIPEJICTAaBICHUM O IPOUCXOXKIACHUM 4esoBeka. Meronapl M3ydeHMsl aHTpornoreHeza. CxoicTBa u
pasnuuns 4eloBeKa U JKUBOTHBIX. CHCTEMAaTHUYECKOE IIOJIOKEHHE 4YelloBeKa. JIBMKyIIMe CHIIbI
(pakroper) anTpomoreHesa. HacmeacTBeHHasT ~ HM3MEHYMBOCTH W €CTECTBEHHBIM  OTOOp.
OO011ecTBeHHBIN 00pa3 *KU3HU, U3TOTOBJIECHUE OPYIUH TPy, MBIIJICHHE, PEYb.

Tema 7.3. OCHOBHBIE
CTaJIUX DBOIFOLINHA
YeJloBeKa

Coneprkanue y4eOHOro MaTepuana

OCHOBHBIE CTaJIMM M BETBU HBOJIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymenbid, UenoBek
IpAMOXOJAIMH, UelloBeK HeaHIepTalIbCKUM, YeNOoBEK pa3syMHBI COBpPEMEHHOro tuma. Haxonku
HCKONAaeMbIX OCTAaHKOB, BpEMsI CYIIECTBOBAaHHSA, OOJACThb PacHpOCTpaHEHHs, OOBEM TOJIOBHOTO
Mo3ra, o0pa3 >XKu3HH, opyaus. YenoBedeckue packl. OCHOBHbIE OOJIBIINME PACHl: €BPONEOMIHAS
(eBpasmiickasi), HETpo-aBCTpajJouIHas (IKBaTOpUaibHasi), MOHTOJIOUIHAs (a3UaTCKO-aMEPUKAHCKas).
YepTbl NPHUCIIOCOOJIEHHOCTH TMpPEICTaBUTENeH YeIOBEYECKHX pPac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBO "yenoBedeckux pac. Kpuruka pacusma.

B ToM uncIie mpakTHYECKUX 3aHATUI

1. TIpaktuueckoe 3ausitue. «IIprucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHSM cpelbl. BriusHue
reorpaguueckoi cpepl Ha MOp(hOJIOTHIO M (DU3HOJIOTHIO YETOBEKa»

Paznen 8. Opranu3msl u 0

Kpy’Karomiasi cpeza

Tema 8.1.
DKOJIorus
Kak Hayka. Cpenpl
JKM3HH.
ODKOJIOTHYECKHE

Conepxxanue yuaeOHOro MaTepHaia

OKOJIOTMSl KaK HayKa. 3aJadyd W pa3fenbl SKOJOTMH. MeToabl SKOJOTMYECKHX HCCIEAOBAHMM.
DKOJIOrHYecKoe MUPOBO33pPEHUE COBPEMEHHOT0 uesoBeka. Cpenbl OOMTaHUs OpPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3/lylIHAs, MIOYBEHHA, BHYTPHOPraHU3MEHHAsI. DKoJIorn4yeckue (bakTOopBHI.
Knaccudukanus skomorndeckux (akTopoB: aOHMOTHYECKHE, OMOTHUECKHE W aHTPOIOTCHHBIE.

(bakxTopsl

JleiicTBue sKkosornyeckux (hakTopoB Ha opraHu3Mbl. AOMoTHYECKHE (aKTOpBI: CBET, TEMIEpaTypa,

OK 1, OK 2,
OK 4,0K 7
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BiaxkHOCTh. DoTonepuoausM. IlpucnocoOneHns opraHu3MoB K JEHCTBUIO a0MOTHYECKUX (PaKTOPOB.
buonornueckue putmbl. buortnueckue daktopsl. Buasl OMOTHYECKHMX — B3aMMOJICHCTBHIA:
KOHKYpeHLUsl, XuiiHudecTBo. Ilapasutusm, MyTyanus3M, KOMMEHCAIu3M (KBapTHUPAHCTBO,
HAXJICOHMYECTBO), aMEHCAIM3M, HeUTpanu3M. 3HaueHUe OMOTHYECKUX B3aUMOJCUCTBHNA IS
CYIIECTBOBaHMsI OPIraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

Tema 8.2. Copepxanue yaeOHOTO MaTepuaa 3
DKOIIOTHYeCKHe DKOJIOTUYECKUE XAPAKTEPUCTUKHU MONyisiuu. OCHOBHBIE MOKA3aTeNd MOMYJISIUU: YUCICHHOCTb,
XapaKTCPUCTUKH IJIOTHOCTh, POKIAAEMOCTb, CMEPTHOCTD, MPUPOCT, MUTpaLMs. [[uHAMUKA YUCICHHOCTH MOMYJAINUA U
HOIYIAINHA e€ perysanus
B TOM yncne npakTU4EeCKUX 3aHATHN 2
1. ITpakTueckoe 3ansaTue «IloacuéT MIOTHOCTH MONYISUUN pa3HbIX BUJIOB PACTCHUII»
Pazgen 9. CooOuiecTBa U SKOJIOTMUYECKHUE CUCTEMBI 10 OK 1, OK 2,
Tema 9.1. Coneprkanue y4eOHOro Marepuana 1 OK 4,0K7
CoobuiecTBa Coo0miectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHJOBasl, MPOCTPAHCTBEHHAS, K 2.1
OpraHu3MoB, Tpouueckas (mumienas). Bunpbl-nomuHantel. CBsi3u B OHOIIEHO3€. DKOJIOTUYECKUE CHUCTEMBI
3KOCHCTEMBI (oxocuctemsl). llonstue 006 »skocucreme u OuoreoreHo3e. DyHKIMOHAIBHBIE KOMITOHEHTHI
DKOCUCTEMBI: MPOLYLEHThI, KOHCYMEHTBI, peayleHTsl. KpyroBopor BemecTB M IMOTOK 3HEPTHH B
skocucreMe. Tpodudeckue (TMuUIIeBbie) YpOBHU dKOcucTeMbl. [lumieBsie nenu u cetu. OCHOBHEBIC
NoKa3aTeau 53KOCHUCTeMBl: Ouomacca, MNPOAYKIMA. OKOJOTMUYECKHE MHPaMHIbL: MPOIYKIHH,
YHUCIIEHHOCTH, OunomMaccel. (CBONCTBAa 53KOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJSALUs, pa3BUTHE.
Cykueccus
Tema 9.2. Coneprkanue y4eOHOro MaTepuana 1
IpuposHbie [IpuponHblE  JKOCHUCTEMBI. ODKOCHUCTEMBI peK M 03€p. OKOCHUCTEMAa XBOWHOIO  WIN
9KOCHUCTEMBI HIMPOKOJINCTBEHHOTO Jieca. AHTPONOTE€HHbIE 3KOCHUCTEMBL. ATPO3IKOCUCTEMBI. Y POOIKOCHUCTEMBI.
Buonornyeckoe u X031HCTBEHHOE 3HAYEHHE arpo’KOCUCTEM U ypOoskocucteM. buopaznoobpasue
KakK QakTop ycToiunBocTH 3KocucTeM. CoxpaHeHne OMOI0rHuecKoro pa3sHoodpasus Ha 3emie
Tema 9.3. Coneprxanue yueOHOro MaTepuaa 1
buocdepa — VYuenne B. WM. Bepnanckoro o 6uocdepe. ['panuipl, coctaB u cTpykTypa Omochepsl. JKupoe
robanbHas BemecTBO U ero pyukiuu. OcodeHHOCTH Orocdepbl Kak T00aTbHON AKOCUCTEMBI. J[MHaMuueckoe
5KOCHCTEMa 3eMITH paBHOBecHe M oOpaTHasi cBsi3b B Ouocdepe. KpyroBopoTsl BelecTB U OMOr€OXUMUYECKUE LIUKIIBI
2J1eMEHTOB (yryiepoja, a3ota). 30HaITbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.
Tema 9.4. [IpodeccronanbHO OPUEHTUPOBAHHOE COAEPIKAHUE (COEPKAHNUE TPUKIIAJTHOTO MOJTYJIs) 3
Bnusiane YenoBeuecTBO B Oumocdepe 3emian. AHTPOINOTEHHbIE HW3MEHEHUs B Owuocdepe. [nmobanpHBIC
AHTPOITOTCHHBIX sKoJornueckre Tpodiembl.  CoCyIIeCTBOBaHME TpHUPOABI M 4eloBedecTBa. CoxpaHeHHE
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dakTopoB Ha 6nochepy

Omopa3zHoOOpa3uss Kak OCHOBa ycTowumBocTH Ouocheprl. OCHOBAa palMOHAIBHOTO YIPABICHUS
NPUPOIHBIMH PECYPCaMH U UX UCTIONb30BaHue. JloCTIKeHUst OMOIOTHN M OXpaHa IPUPOIbI

B ToMm uncie MPAKTUYICCKUX 3aHATHH

1. ITpakTrueckoe 3ansaTue «OTXO0bI IPOU3BOJICTBAY

Tema 9.5.
Bnusiaue counanbHo-
IKOJIOTUIECKUX
(hakTOpOB Ha 370POBHE
4eoBeKa

[TpodeccuonansHo OPUEHTUPOBAHHOE COEpkKaHHE (CO/Iep KaHNEe TPUKIIATHOTO MOIYJIS)

310poBBE U ero coctapistonue. akTopbl, NOJOXKUTEIBHO U OTPULIATEIBHO BIUSIONIUE HA
opranusM uesnoseka. [Ipo0Oiema TeXHOTeHHBIX BO3/IEUCTBUI Ha 3J0POBbE YEIOBEKA
(9TEKTPOMArHUTHEIE MMOJIsI, OBITOBAST XMUMHUS, U30BITOYHBIE IIIYMBI, paUalys U T.I1.). Agantanus
opraHu3Ma 4eioBeka K gakropam okpysxarome cpeasl. [Ipunuuner popmupoBaHus
3710poBBecOeperaroiiero nopeneHus. usndeckas akTUBHOCTH M 37J0POBbE. bruoxumudeckue
ACIEKThl PAIIMOHAIBHOTO MUTAHUS

B Tom uucie 1abopaTopHbIX 3aHATUN

1. JJabopaTopHas paboTa. «YMCTBEHHAass pab0TOCIIOCOOHOCTh)

Pazgen 10. Cenexius opraHu3MoB, OCHOBBI OMOTEXHOJIOTUH

Tema 10.1.
Cenexius
KaK HayKa U MpoIiecc

Cogepxanue yueOHOTo MaTepuana

Cenexknuus Kak HayKa M IpoLecc. 3apoKIeHUE celleKIUKu U JoMectukanus. Yuenue H. 1. Basunosa
0 IIEHTpaXx MHOrooOpasusi U MPOUCXOXKAECHUS KYyIbTYPHBIX pacTeHui. LIeHTpbl mpoucxokaeHus
JOMamHUX >KUBOTHBIX. Copt, mopoaa, mramm. COBpEMEHHBIE METOJIbI CEJNEKIHMH. MaccoBbli
U UHIUBUAYAIbHBIH OTOOpbI B CEJIEKLUMU pacTeHMH U KUBOTHBIX. OIlEeHKa JKcTepbepa.
bauskoponcTBeHHOE ckpemMBaHue — MHOpUIMHT. Yucras nauHusA. CKpellMBaHUE YUCTBIX JIMHHMA.
I'erepo3uc, unu rubpunHas cuia. HeponacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtnanéHHas
ruOpuu3anys u e€ ycnexu. MICKyCCTBEHHBIM MyTareHes U MoJlyueHHe NOJUIION0B. JlocTuxKeHus
CCJICKIIMN paCTeHHﬁ, JKMBOTHBIX U MUKPOOPTraHNU3MOB

Tema 10.2. Coneprxanue yueOHOro MaTepuaa
OcHoBeI buorexHonoruss kak oTpacip NpPOM3BOACTBA. ['€HHas  WHXKEHEpUs. OTalbl  CO3/aHus
OMOTEXHOIOTHH pexomOuHanTHOM JIHK wu TpaHcrenHbix opranusmoB. Kiierounas wumkenepus. Kietounsie
KyJIbTYpbl. MHUKpOKIOHAJIBHOE pa3MHOKE€HUE pacTeHHH. KIiloHMpoBaHME BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPTaHU3MOB. JKOJIOTHYECKHE U dTHUeckue mpodneMbl. MO — reHeTnuecku
MO (HUIIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. [TpodeccuonanbHO OPUEHTHPOBAHHOE COZEpkKaHHE (Co/Iep KaHNe IPUKIIATHOTO MOIYJIS)
buorexnonorun OcHOBHBIC HAMpaBICHHUS COBPEMEHHOW OWOTEXHOIOTUH B TPOGECCHOHATBHOU AESITeNThHOCTH

B )KU3HH U Npodeccuu

geigoBeka. Meroasl OmorexHOJIOTHA. OOBEKTHI OMOTEXHOJIOTHHA. JTHKA OHMOTEXHOJIOTMYECKUX
U TEHETHUYECKHX JKCIepuMeHTOB. [IpaBuia mowcka w aHanu3a OWOIKOJIOTHYECKOW WH(MOpMAaIUN
W3 pa3IMYHBIX HCTOYHUKOB (Hay4dHas ¥ Yy4eOHO-Hay4dHas JIMTEpaTypa, CpPEJICTBA MAaCCOBOMU

OK 1, OK 2,
OK 4, 0K 7
K 2.1
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nHpopmaruu, cetb UHTEpHET U Ipyrue)

B TOM 4ncne npakTU4ecKux 3aHATUH 2
1. Ilpaktuueckoe 3anstue. Keiicbl Ha aHanu3 MHQOPMAIMK O HAYYHBIX JOCTHIKEHUSAX B 00JacTH
TeHETUYECKUX TEXHOJIOTUM, KJIETOUYHOM WH)KEHEPHH, MUILIEBbIX OMOTEeXHOJOrui. 3amuTa Kewca:
IIPEJICTaBICHUE PE3YJIbTATOB PEIICHUs KEMCOB (BBICTYINIEHUE C IPE3EHTALUEH )
Pasgen 11. Pemenne keiicoB B 00J1aCTH OMOTEXHOJIOTHIA 4 OK 1, OK 2,
Tema 11.1.1. [IpodeccrnonanbsHO OPUEHTHPOBAHHOE COAEPKaHUE (COJepKAHNE TPUKIIATHOTO MOTYJIS) 4 OK 4,0K 7
buorexHonornu Pa3Butne mpoMbIIITIEHHOW OMOTEXHOJIOTUH M €€ MPUMEHEHHE B JKM3HU YeJIOBEKAa, MOUCK U aHAIIU3 IK 2.1
B IIPOMBIIJICHHOCTH uH(pOpMallMl U3 Pa3IMYHbIX HCTOYHUKOB (Hay4yHas M y4deOHO-Hay4yHas JUTEparypa, CpelcTBa
MaccoBoi HHpopmanuu, ceTb IHTEpHET 1 apyrue)
B TOM uncne npakTU4eCKUX 3aHATHN 2
1. Ilpaktuueckoe 3anstue. Keilicel Ha aHanu3 wuHpOpMauMM O pPa3sBUTUU POMBIIIJICHHON
OroTexHOIO0rui (10 MUHU-TpyNNIaM). 3aluTa Keica: peiCTaBIeHUE Pe3yIbTaTOB PELICHUS KECoB
(BBICTYIIJIEHUE C MTPE3EHTALINEH )
[TpomesxyTounas arrecranus B popme qudpepeHIpoBaHHOTO 3a4eTa 2
Bcero: 72
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3. YcioBus peanuzanyy IporpaMMel 0011e00pa3oBaTeIbHON TUCIUTUIHH

3.1. Jna peanuzanuu TPOrpaMMbl  TPEAYCMOTPEH KaOWHET OWOJOTHH, OCHAIIEHHBIN
000py1I0BaHNEM, TEXHUYECKUMHU CPEACTBAMU O0YUCHUS:

Ne ‘ HaumenoBanne o0opyoBanus | KonnyecTtso
I CnenmaninzupoBanHasi MeOellb U CUCTEMbI XPaHEHMSI
OcHOBHOE 000pyZJOBaHUE

1 CTON yYeHUYECKUI 13
2 Cryn yueHn4ecKkuit 25
3 Croun npenojaBaTelis ¢ SIIMKaMH JIJ1s1 XpaHSHUSI 1
4 Kpecno npenogaBatens 1
3) WutepaktuBHas naneas Lumien LMP6503ELRU 1
6 [xad mist xpaneHus yaeOHbBIX TOCOOMIA 2
7 CTeHIbI HACTCHHBIC 3
Il Texuuyeckue cpencTra
OcHoBHOE 000py/I0BaHNE
1 CereBoil GpunbTp 1
2 MynpTUMEINIHBIN KOMILIEKC (MyIbTHMeIna-mpoekTop Benq, akycTuueckas 1
cucremMa Sven ), HaCTeHHBIN KpaH
3 Kommsrorep npenogasareis (OC Astra Linux, cripaBouHo-TIpaBoBast CHCTEMa 1
Koncynwrant [Tmoc (cereBas daiin-cepBepHast Bepcus), antupupycHoe [10
Kaspersky)
111 JIemoHCTpanoHHbIe Y4eOHO-HArJIsTHBIE TTOCOOUS
OcHoBHOE 000pyI0BaHUE
1 [Mudpossie YMK | PaGoune nporpamMmbl AUCHUIIINHBI, KaJTCHIAPHO-TEMAaTUYECKUH TUIaH,
(OHJI OLIEHOYHBIX CPEACTB MO AUCUHUILUINHE, BUCOMATEPHAIIBI IS
pOBeIeHUs MpakTHueckux 3anaruii, LMS Moodle

3.2. UadopmaninoHHoe odecrieueHre peaan3aiuy IporpaMMel
Jlns peanuzanuu MporpamMMbl OMOIMOTEUHBIH (OHJI HMMEET 3JIEKTPOHHBbIE 00pa3oBaTelbHbIE U

I/IH(l)OpMaI_II/IOHHBIe PECYpPChI, pCKOMCHAOBAHHBIC JJIS1 MCIIOJIb30BAHUS B O6pa3OBaTeJ'H>HOM mnponecce, He
CTapumie ATy JE€T ¢ MOMCHTA U3JaHU.

OCHOBHBIE 2JIEKTPOHHbIE U3/1aHHUS:

1. AragponoBa, M. b. buonorus : 0a30Bbi ypoBeHb : Y4eOHHMK Ui OOpa30BaTEIbHBIX
OpraHu3alifii, pealm3ylomMX 00pa3oBaTelIbHBIE IPOTPAMMBI  CPEIHEro  Mpo(ecCHOHATBHOTO
obpazoBanus / U. b. AradonoBa, A. A. Kamenckuii, B. 1. CuBornazoB. — Mocksa : [IpocBemienue,
2025. — 273 ¢. — ISBN 978-5-09-124905-7. — DOBC Znanium. — URL:
https://znanium.ru/catalog/product/2201867 (nara oOpamenus: 24.06.2025). — TeKcCT : 3IeKTPOHHBIH.

2. AragponoBa, M. b. buonorus : 06a30Bblii ypoBeHb : MpakTHKyM : ydeOHoe mnocoOue,
pa3paboTaHHOE B KOMIUIEKTE C YYE€OHHMKOM Ui 00pa3oBaTeNbHBIX OpraHMU3alui, peanu3yroIIuX
oOpa3oBaTeNlbHbIE MPOrpaMMbl cpeHero npodeccuoHanbHoro obpasosanus / M. b. Aradonosa, B. U.
CuBorirazoB. — 2-e m3]1., crep. — Mocksa : [Ipocemenne, 2025. — 113 ¢. — ISBN 978-5-09-124906-
4, — DOBC Znanium. — URL: https://znanium.ru/catalog/product/2201868 (mara oOparieHus:
24.06.2025). — TeKcT : 3JeKTPOHHBIIA.

JIOTIOIHUTEIbHBIE HCTOYHUKH
1. Poccuiickas 37eKTpoHHas IKoa : odpuimansaeiii cat. — URL: https//resh.edu.ru
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4. KoHTpOJIb U OLIEHKA Pe3yJIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON JUCIUTUIUHEI
KonTponb u oneHka pe3ynbTaToB OCBOSHHs 00111e00pa30BaTeIbHON JUCIUILIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUIMHAPHBIE pe3yJbTaThl, HalpaBleHHbIe HA (OPMUPOBAHHE OOLUIMX U MPO(ECCHOHAIBHBIX
KOMIETEHIIMH M0 pa3/ieiaM U TeMaM CoJIepKaHMs yueOHOro MaTrepuara.

Oo6mas/mpodeccuonanbHas Paznen/Tema Tum oleHOYHBIX MEPOIPUATHS
KOMITETEHITHS

OK 01. Boibupats | Tembr 2.1 -2.3, 3.1- | 3anonHeHUe CpaBHUTEIBHBIX TaOIUIL

crnocoObl  pemenust 3amad | 3.3 4.1-4.3, 5.1-5.4, | Tectuposanue

npodecCuoHATbHON 6.1-6.3, 7.1-7.3, 8.1, VYcerHblii onpoc

ﬁ;;;\i;;l:g;g{o ) 8.2, 9.1-9.3, 9.4T-oc, ;%ZI;CTaBHeHHe pE3yNIbTaTOB  MPAKTUYECKUX

pa3IMYHBIM KOHTEKCTaM 9.5M-o/c, 10.1, 10.2, 3amuTa UHIMBUIYAIbHBIX TPOCKTOB (KEHUCHI)
10.31T-0/c,11.1.111-0/¢ | Byimonnenne 3aaHHl IPOMEKYTOUHOM

aTTecTaluu

OK 02. Ucnons3zoBare | Temsr 1.1, 2.1 -2.3, | Pa3paboTka MEHTaIbHON KapThl B MUHU

COBpPEMECHHBIC cpexacTsa | 3.1- 3.3, 4.1-4.3, 5.1- | rpynmax

TIOWCKa, aHaMM3a | 5 4 6.1-6.3, 7.1-7.3, | BpllonHeHNKE mabopaTopHBIX padboT

u MHTEPNIPETAH | a1 g5 91.9.3 [IpencraBnenne pe3yabTaTOB MPAKTUYECKUX

urpopmarmu, u ’ ’ ' | pabot

WH(POPMAIIMOHHBIC 9.4ll-o/c,  9.5II-ofc, [IpencraBneHune yCTHBIX COOOIICHUIT ¢

TEXHOJIOTUHN InIc: 10.1, 10.2, 10.3IT-o/c, npe3eHTaIuen

BBITIOJTHEHUS 3amau | 11.1.111-0/c

npodeccrnoHaIbHOM

JeSTEITbHOCTH

OK 04. Oddextuno | Tempr 2.1 -2.3, 3.1- | O6cyxeHre IO BOMPOCAM JICKIIHH

B3aMMO/ICHCTBOBATH u|3.3, 4.1-4.3, 5.1-5.4, |IIpencranenne  pe3yibTaToB  IPAaKTHYECKHX

paboTath B KOJUIEKTHBE U 6.1-6.3, 7.1-7.3, 8.1, pabor

KOMaHJIeC

8.2, 9.1-9.3, 9.411-o/c,
9.5IT-o/c, 10.1, 10.2,
10.31T-0/c,11.1.111-0/c

3amuTa MHIMBUyaIbHBIX IPOEKTOB (KEHChI)
WnauBuayanbHas caMoOCTOsATENbHAS paboTa

OK 07. CopgeicrBoBarh
COXPAHEHMIO OKpYXaroIei
cpensl,
pecypcocOepexeHuto,
MIPUMEHSITh 3HaHUS
00 HW3MEHeHMH KJIMMarta,
MIPUHIAIIBI OepexKIIMBOTO
MPOU3BOJICTBA, 3(P(PEKTUBHO
JENCTBOBATH

B UpE3BbIUAIHBIX CUTYAIHIX

Tewmsr 1.1, 2.1 -2.3, 3.1-
3.3, 4.1-43, 5.1-54,
6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4II-o/c,
9.5IT-o/c, 10.1, 10.2,
10.311-o0/c, 11.1.111-0/c

OO6cyx1eHre o BOIpocam JIEKIIMH
3arnosHEeHNEe CPaBHUTENBHBIX TaOIHUI]
TectupoBanue
YcTHBII onpoc
[IpencraBnenue
pabot

3aiuTa MHIMBUyaIbHBIX POEKTOB (KEHChI)
Beinonnenue 3a1aHuii IpOMEKYTOYHOU
aTTecTaluu

pe3yabTAaTOB  MPAKTHUYECKUX

[IK 2.1. IIpoBouTh
CTaTUCTUYECKHE HAOIIOIEHUA
B LIEJISIX BBISICHEHMS CIIpoca
Ha CTPaxOBbI€ MPOAYKTHI

9.1-9.3, 9.411-o/c,
9.5IT-o/c, 10.1, 10.2,
10.3IT-0/c,11.1.1IT-0/c

3anoHeHUEe CPAaBHUTEITLHBIX TaOIHI]

WuauBuyanbHass — caMoOCTOsTENbHAs — pabora
TectupoBanue

YcTHBII onpoc

IIpencraBnenre pe3ynbTaToOB  IPAKTUYECKHUX
pabor

3amuTa MHANBUyaJIbHBIX IPOEKTOB (KEHCHI)
BeInmonHenue 3agannii IpoOMeKyTOYHON
aTTecTaluu
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