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1. OO6mas xapakTepucTuka paboue mporpaMmbl 00111e00pa30BaTEILHOIO YU4EOHOTO

npeaMeTa
1.1. Mecto npenMera B CTPYKType OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl

OO6meobpa3oBaTenbHbIN yUeOHBIN MpeaMeT «buosorusy sBisieTcs: 00513aTeIbHOM
4acThIO 00111€00pa30BaTENBHOTO KA 00pa30BaTEIbHON MPOTPaMMBI B
cootBeTcTBUM ¢ ®I'OC CIIO no cnenuansHOoCcTH 09.02.07 HDOpManioHHbIE

CUCTEMBI U TPOTPAMMHUPOBAHNE

1.2. llenmm v mmaHUpyeMbIe pe3yIbTaThl OCBOSHHUS 0011Ie00pa30BaTEIIBHOTO

IIpcamMcCTa

1.2.1. Ilens oO1e00pa3oBaTEILHOTO MPEIMETa

Conepkanue mporpaMMmbl  001Ie00pa3oBaTebHOTO MpeaMera «buomorusy
HaIlpaBJI€HO Ha JOCTH)KEHHE pEe3yJbTaTOB €€ M3yYEeHHs] B COOTBETCTBHHM C
tpeboBanusiMu GI'OC COO c¢ yuyetom npodeccuoHanbHoi HarpaBieHHocTH PI'OC
CIIO. Lenp m3yyeHus: nucuUILIMHBI «buonorus» Ha 60a30BOM ypOBHE — OBJIAJCHHE
OOyYaroNMMHUCS 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAJIHLHOM OpTaHMU3aIluU KUBBIX
CHUCTEM pa3HOT0 paHra U MPUOOPETeHHWE YMEHUH HCIOJb30BaTh ATH 3HAHUS IS
IPAMOTHBIX JCMCTBUI B OTHOLIEHWH OOBEKTOB >KMBOM MPUPOABI MU PEIICHUS
Pa3ITUYHBIX )KU3HEHHBIX MTPOOJIEM.
JlocTixkeHre 1enu u3ydeHus o01ieoOpa3oBaTenbHOro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEYUBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:
o OCBOCHHME OOYYAIOIMIMMHUCS CHUCTEMbl 3HAHUW O OHOJIOTMYECKHX TEOpHSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKaIUX OCHOBOM JIs
(dbopMHUpOBaHUS TPEJICTABIEHUNA O €CTECTBEHHO-HAyYHOW KapTHHE MUpPA, O METOJaxX
HAyYHOTO TO3HAHMs, CTPOCHHHM, MHOrooOpa3ud U OCOOCHHOCTSIX >KHUBBIX CHUCTEM
Pa3HOTO ypPOBHS OpraHu3alli, BBIJAIOIIUXCA OTKPBITUAX M COBPEMEHHBIX
UCCIIEIOBAaHUX B OMOJIOTUY;
o dopMupoBaHUEe y OOYyYalOIIUMXCS MO3HABATENIbHBIX, HWHTEIJICKTYalbHBIX U

TBOPYECKUX CIOCOOHOCTEM B MpOIECCE aHajiu3a JaHHbIX O MYTAX pa3BUTHS B



OMOJIOTHH HAyYHBIX B3TJISIIOB, HIEH M MTOAXO0/I0B K H3yUEHUIO )KUBBIX CHCTEM Pa3HOTO
YPOBHS OPTaHU3AIINH;

o CTaHOBJICHHE Yy OOydYarommxcs OOmel KyJabTyphl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OICHUBAThH SIBJICHHS OKPY KAIOIIETO
MUpa KHBOW TPUPOJIGI HA OCHOBAHHWH 3HAHWUW ¥ OTIBITA, MMOJYYCHHBIX TIPU U3YYCHUN
OMOJIOTHY;

o dopMupoBaHne y OOy4aroUIMXcsi YMEHUW WIUTIOCTPUPOBATH 3HAUYCHHE
OMOJOTMYECKUX 3HAHWUK B TIPAKTHUYECKOH JEATCIBHOCTH YEJOBEKa, pa3BHTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTHH;

o BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXXHOCTH TIO3HAHMSI YETIOBEKOM KHBOU
IPUPOJIbI, HEOOXOJUMOCTH OEPEKHOTO OTHOLICHHS K HEH, COOJIOJCHUSI STUYECKUX
HOPM IIpY IPOBEIECHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

o OCO3HaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUN JJs TIOBBIINICHHUS YPOBHS
HKOJIOTMYECKOM KYJIBTYpPBI, 111 (POPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

o OpUMEHEHUE NPUOOPETEHHBIX 3HAHUA W YMEHHUN B IIOBCEIHEBHOMN >KU3HU
IS OLIEHKH TOCJIEICTBUI CBOCH I€ATEILHOCTH MO OTHOIIICHHUIO K OKPYKAIOIIEH cpeie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIOJIEHHE Mep NPOPHUIAKTHKA

3200JIEBaHUN.

1.1.1. Tlnanupyemsbie pe3yiabTaThl OCBOEHHUS 00I1€00pa30BATEIBHOIO MpeaMeTa B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HayeHue MmpeaMET UMeeT pu (HOPMUPOBAHUU U PA3BUTHU OOIIMX U

PO EeCCUOHAIBHBIX KOMIETEHIIUH:

Ko/ 1 HaUMEHOBaHHE [TnanupyeMble pe3ysbTaThl OCBOCHHS TIPEIMETa

(hopMupyemMbIX O6mue o

KOMIIeTeHIMH (JIMYHOCTHBIE M METaIPEIMETHBIE) PEAMETHbIC

OK 01. BuiOupars | JIMUHOCTHBIE PE3YIBTATHI JOJKHBL IIP6 1. ChopMHPOBAHHOCTH 3HAHMI O
CIIOCOOBI PCHICHHA | oTpa)kaTh B YaCTU: TPYHOBOTO MecTe " ponu 6uoNI0run
sanad 5 BOCIIUTAHHUS: B CHCTEME  HAyYHOTO  3HAHHS;
NpodeccHORALHOM - FOTOBHOCTb K TPY/ly, OCO3HAHUE (byHKUHOHATBHOI rpaMOTHOCTH
ﬁ;ﬁﬁggﬁ?g;féo « | ICHHOCTH MacTepeTBa, TpyzRoIH00He; YelloBeKa IS PEHICHUS SKM3HEHHBIX
pa3IMYHBIM pooJieM.




KO,Z[ 1 HAUMCHOBAHUC

[Inanupyemsble pe3yapTaThl OCBOEHHS MTpeIMeETa

(hopMupyeMBIX OO6mme

KOMIeTeHIUH (JIMYHOCTHBIE ¥ METATIPEJAMETHBIC) Hpemverrizie

KOHTEKCTaM - TOTOBHOCTb K akKTUBHOM nestenbHoctu | [IP6 2.ChopmupoBaHHOCTE  yMeHUS
TEXHOJOTHYECKON pacKkpsIBaTh coJepKaHue
Y COLMAJIBHOM HANPaBJICHHOCTH, OCHOBOIIOJIAraroIINX OMOIOTHYECKUX

CIIOCOOHOCTh MHUILIUUPOBATH,
IUIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATD TaKYH0 JCATCIBHOCTD,

- HHTEpEeC K pa3iIM4YHbIM chepam
npodecCuOHATBHOMN 1eATETFHOCTH.

MeTaHpeI{MeTHHe PE3yJIbTaThbl JOJIZKHBI

OTpakaTh:
OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMH TO3HABATEIHHBIMH
NENCTBUSIMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBHUS:

- CaMOCTOSITENBHO (OPMYIIUPOBATH U
aKTyaJIn3UpOBaTh NPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIH
MPU3HAK WIA OCHOBAHUS AJIs
CpaBHEHWMsI, KJIacCU(UKAIUH U
0000111eHN;

- OTIPENIEIISTD LENN ICATEIIHOCTH,
3aJaBaTh MapaMeTpbl

U KPUTEPUU UX JOCTHIKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B PacCMaTpPUBAEMBIX SIBICHUSX;

- BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,

OIICHMBATh COOTBETCTBUE PE3YJIHTATOB
TEJISIM, OTICHUBATh PUCKH TIOCIICICTBUN
NeSITEIbHOCTH;

0) 0a30BBIE UCCIIETOBATEIIbCKIE
JEUCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-
HCCIIEI0BATENIbCKOM

U TIPOCKTHOM JISATSIIEHOCTH, HAaBBIKAMHU
paspernieHus npooiaem;

- BBISIBJISITH TIPUIHMHHO-CIIC/ICTBEHHBIC
CBSI3U

W aKTyaJIM3UPOBATh 33]1a9y, BBIJIBUTATh
TUTIOTE3Y

€¢ peIICHHsI, HAXOIUTh ApPTYMEHTBI JIs
JIOKA3aTeIbCTBA CBOUX YTBEPKICHHM,
3aJ1aBaTh MapaMeTPhl U KPUTCPUHU
peleHus;

- aHAJIM3UPOBATH MOJyUYCHHBIC B XOJIE
peIIeHUs 3aJa4u PE3yIbTaThI,
KPUTHYCCKH OIICHUBATh UX

TCPMUHOB U MMOHSATHUH: KHU3Hb, KJICTKAa,

TKaHb,  OpraH,  OpraHu3M,  BH],
MOMYJISAIHUSI, 9KOCHCTEMa, OHOICHO3,
ouocdepa; Mmerabonmn3M (0OMEH BEIIECTB
W TPEeBpalieHHEe SHEPruh), TOMEOCTas3
(camoperynsimusi), OuocuHTE3  Oelika,
CTPYKTypHasl ~ OpraHH3aIlHs

CHUCTEM, TUCKPETHOCTb, CaMOPETYJIALNUA,

JKHBBIX

CaMOBOCHPOM3BEJCHUE (PETPOTYKIIHS),
HaCJIEACTBEHHOCTb, W3MEHYUBOCTb,
3HEPro3aBUCHUMOCTb, POCT U pa3BUTHE,
YPOBHEBast OpraHu3aIusl.

[1P6
packpbiBaTh

3.ChopMUpPOBaHHOCTh  yMEHHSA
COJEpKaHUe
OCHOBOIOJIArarOLINX OHMOJIOTHUECKUX

TEOpUM M  TUNOTE3:  KJIETOYHOW,

XPOMOCOMHOMH, MYyTal[MOHHOM,

BBOHIOHHOHHOﬁ, MPOUCXOKIACHUA KU3HU

U YelIoBeKa.
I[IP6  4.CdhopMupoBaHHOCTE  YMEHHS
packpsIBaTh OCHOBOIIOJIAraroIIHe
OHOJIOTHYECKHE 3aKOHBI u
3akoHomepHoctn (.  Menpens, T.

Moprana, H.W. Bapunosa, J. ['ekkens,
®. Mrwomrepa, K. bapa), rpanumnsr wnx
MPUMEHUMOCTH K KUBBIM CHCTEMaM.

[1P6 5.IlpuobpereHue
[IPUMEHEHHUS

OIIbITA
OCHOBHBIX METOOB
Hay‘-IHOI‘O IIO3HaHUA, I/ICHOHL3yeMBIX B
OMOJIOrUHU: HAOIIOIEHU

1 OMHCAHUS )KUBBIX CUCTEM, IIPOLIECCOB U
SIBJIEHWW; OpraHu3alud W MPOBEACHUS
OHOJIOTHYECKOTO 9KCIICPUMEHTA,

BBIIBHKCHUA THIIOTE3, BBIABJIICHUA
3aBUCUMOCTU MEXKAY HCCICAYEMBIMU
BEJIMYMHAMH, OOBSICHEHMS IIOJyYEHHBIX
Pe3yJbTaTOB

u  (OpMyNIHMPOBaHHS  BBIBOJOB  C
WCIIOJIb30BAHUEM HAyYHBIX IOHATHUH,
TEOPUM U 3aKOHOB.

[1P6

BBIACIIATH

6.ChopMUPOBAaHHOCTh  YMECHHSA

CYIIECTBCHHBIC IIPpU3HAKU

BHPYCOB, KJIETOK IPOKAPUOT U IyKapuoT;
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Kon u HaumMeHOBaHMUE
(hopMupyeMBIX
KOMITCTCHITIH

[Inanupyemsble pe3yapTaThl OCBOEHHS MTpeIMeETa

O0mne
(IMYHOCTHBIE ¥ METANPEMETHBIC)

IIpenmerHsie

JIOCTOBEPHOCTbH, IPOTHO3HPOBATH
U3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IUIAH PELICHUS
npoOJIEeMBI C yYETOM aHaJIH3a
UMEIOIUXCS MaTePHATIBHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

-- YMETh IIEPEHOCUTH 3HAHUS B
MIO03HABATEIBHYIO

U IIPAKTUYECKYI0 00J1acTh
KHU3HEIEATEIIHOCTH;

- YMETh UHTEIPHPOBATH 3HAHUS U3
Pa3HbIX IPEIMETHBIX 00J1acTel;

- BBIIIBUTaTh HOBBIC WJIEH, INPEIaraTh

OpUTrMHaJIbHBIC MTOAXOAbI U PCHICHUS

OJTHOKJICTOYHBIX M  MHOTOKIJICTOYHBIX
OpPraHHW3MOB, BHUJIOB, OHMOTEOIICHO30B H
9KOCHUCTEM; OCOOCHHOCTH TIPOILIECCOB
oOMeHa BEHIECTB U  MPEBpalICHUS
(dhoTocuHTE3A,

OHEPIun B KIICTKC,

IJIaCTHYCCKOI'O " OHEPreTUYCCKOIrO

OGMCH&, XEMOCHHTE3a, MUTO34, Meno3a,

OILTOJIOTBOPEHHS, pa3BUTHSA "
Pa3MHOXKEHWUS, WHMBUYAITLHOTO
pa3BuTHi  opranm3Ma  (OHTOTEHE3a),
00pBOBI 3a CYIIIECTBOBaHHUE,
€CTECTBEHHOTO otbopa,

BHI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHM3MOB K Cpejic OOMTaHUs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM,
AHTPOIIOTCHHBIX U3MEHEHUH
B 9KOCHCTEMAaX CBOEU MECTHOCTH,
KpYTOBOpOTa BEILECTB W MPEBpALICHHE
sHepruu B 6mochepe.

[1P6

MNPUMEHATH IIOJYYCHHBIE 3HaHUA JId

7.ChopMUPOBAHHOCTh ~ YMCHHS
OOBSICHCHHS OMOJIOTHMYECKUX IMPOIECCOB
U SIBJICHUH, JIUTSI IPUHATHS TPAKTHUECKUX
pelIeHui B IOBCEIHEBHOM XKU3HU

C Lenplo obecrneyeHus OE€30IaCHOCTH

CBOETO 30POBbS u 30POBbS
OKPYXKAaIOIIUX  JIIOJICH, COOIOCHUS
30pOBOTO  00pa3a  XH3HHU, HOPM

T'paMOTHOTO ITOBCACHUS B Oprma}omeﬁ

IIPUPOIHOU cpene; IIOHUMAaHue

H606XOI[I/IMOCTI/I HCIIOJIb30BAHUA

JIOCTHKCHUN COBPEMEHHON OMOJIOTMH U

OMOTEXHOJNIOTHI IS PAI[MOHAIBHOTO
MIPUPOJIOTIOTBb30BAHUSL.

[MP6  8.ChopMUpPOBaHHOCTH  YMEHHS
peraTh OHMOJIOTHYECKHE 3a/a4H,
COCTaBIIATh T€HOTHUIIMYECKHE  CXEMBI
CKPEIMBAHNS

JUIS  pasHBIX THIOB  HACICJIOBAHUS

MPU3HAKOB Y OpPraHM3MOB, COCTaBJISAThH
CXeMbI TIEpeHOCa BEIECTB U JHEPTUH B
9KOCHCTeMaX (LENH MUTAHHS, MUILICBHIC
CETH).

[IP6  9.CdopMupoBaHHOCTE  YMEHHH
KPUTHUYECKH OILICHUBATh HH(OpMAIIUIO

OHOJIOTHYECKOro COACPIKAHUA,

4




Kon u HaumMeHOBaHMUE
(hopMupyeMBIX
KOMITCTCHITIH

[Inanupyemsble pe3yapTaThl OCBOEHHS MTpeIMeETa

O0mne
(IMYHOCTHBIE ¥ METANPEMETHBIC)

IIpenmerHsie

BKITIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3IMYHBIX KCTOYHUKOB (CPEICTBA
MacCcoBOH nH(DOpMAaITHH, Hay4JHO-
MTOMYJISIPHBIC MaTepHabl);

HUHTEPIIPETUPOBATE ITUYCCKHUE ACICKTHI

COBpPEMEHHBIX UCCIIeIOBaHUH B
OMOJIOTHH, METUIIMHE, OWOTEXHOJIOTHU;
paccMaTpuBaTh rio0anbpHBIC
JKOJIOTHYECKUE MPOOJIEMBI
COBpEMEHHOCTH,  (opMHpoBaTh  TO

OTHOLICHHIO K HUM CO6CTBGHHYIO

MIO3HIIHUIO.
I[IP6 10. CdopmupoBaHHOCTH YMEHUI
co3gaBaThb CO6CTBCHHLIC IIMCBbMCHHBIEC U
cooOmieHust  Ha

YCTHBIE OCHOBE

OHMOJIOTHUECKOM WH(pOpMAITIH u3

HCECKOJIbKUX HCTOYHHUKOB, Tr'paMOTHO

WCIMONb30BaTh MNOHSITHUUHBIA  ammapar

onosoruu

OK 02. Mcnonp3oBaTh

COBpPEMEHHBIE
cpeacTsa MIOKCKa,
aHanm3a "
MHTEPIPETALIH
WHPOPMAITUH, u
nH(pOpMaMOHHbIE
TEXHOJIOTUH TSt
BBITIOJTHEHHS 3a1a4
npoecCuoHaIbHON
JEATeTLHOCTH

JIMYHOCTHBIE PE3YIbTATHI JOKHBI
OTpa’kaTh B YaCTHU: IICHHOCTH HAYYHOTO
NO3HAHMS:

-c(hopMHPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
00I11eCTBEHHOHN NMPaKTHKH, OCHOBAHHOTO
Ha JTUAJIoTe KyJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B IIOJIMKYJIBTYPHOM MHUDE.
MertanpenMeTHbIe pe3yIbTaThl JOIKHEI
OTpakaTh:

OBnazeHne yHUBEpPCAIbHBIMU
y4eOHBIMH [T03HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BJIaJIETh HaBBIKAMH TTOJTyYCHHS
uHpopMaun

U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYILECTBIIATH MOUCK,
aHaJIN3, CHCTEMATH3AIINIO

U MHTEPIIpEeTauIo HHpOpMaIiuu
Pa3INYHBIX BUAOB U popM

IIPE/ICTABIICHYS;
- OLICHUBATh JIOCTOBEPHOCTS,
JETUTUMHOCTh nHpopmanuu,

I[MP6 1. ChopMHPOBAaHHOCTH 3HAHHWH O
MECTE M POIH OHUOJIOTHH
B cucreme HAYYHOTO
3HaHUS;PYHKIIMOHATIBHOH TPaMOTHOCTH
YejoBeKa JUIS PEUICHUsS IKM3HEHHBIX
npobJeM.

I1P6

IMPUMCHATL IIOJYUCHHBIC 3HaHUA JIA

7.ChopMUpOBaHHOCTh ~ YMEHHS
OOBSICHEHHS OMOJIOTHMUYECKUX IMPOIECCOB
U SIBJICHUM, JIJISI IPUHATHS TPAKTHIECKUAX
pEllIeHU B TOBCETHEBHOM KU3HU

C TIenpl0 oOecreueHus Oe30TacHOCTH

CBOETO 3I0POBbS u 30POBbS
OKPYXKaIOIIUX  JIIOJICH, COOIOCHUS
30pOBOTO  00pa3a  H3HHU, HOPM
rPaMOTHOI'O MOBEICHUS B OKPYKAIOIICH
MIPUPOTHOM cperne; MMOHMMAaHUE
HEOO0XOIUMOCTH WCTIOJIh30BAHHS

JMOCTIDKCHUA COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTUH ISl PalMOHAILHOTO
MIPUPOIOTIOTH30BaAHUS.

[MP6 10. CdopMupOBaHHOCTH YMEHHI
co37aBaTh COOCTBEHHBIC NMHCHbMCHHBIC U
CcOoOOImeHusT  Ha

YCTHBIE OCHOBE

OMOoJIOrHIecKOn UHpOpPMaLUH u3

HCECKOJBbKHX HUCTOYHHUKOB, T'paMOTHO




KO,Z[ 1 HAUMCHOBAHUC

[Inanupyemsble pe3yapTaThl OCBOEHHS MTpeIMeETa

(bopmMupyeMbIX O61mme -
8 €/IMETHBIE
KOMITCTCHIMH (JIMYHOCTHBIE ¥ METATIPEJAMETHBIC) P
ee COOTBCTCTBHUE NpaBOBBIM U | UCIOJIL30BaTh  IOHATHHHBIA  amnmapar

MOpPaJIbHO-3TUYCCKUM HOPMaM

OHoJIOTuHA

OK 04. DddexruBHO
B3aUMOJICUCTBOBATh U
paboTaTh B KOJUICKTHBE
U KOMaHj1e

JInyHOCTHBIE PE3YNIBTATHI JOJKHBI
OTpakaTb B YaCTU: LIEHHOCTHU HAyYHOT'O
MTO3HAHUS: OCO3HAHUE LICHHOCTH
HAy4YHOU 1A TEIbHOCTH, FTOTOBHOCTD
OCYILECTBIISATh IPOEKTHYIO U
MCCJIEIOBATEIBCKYIO AESITENILHOCTD
WHJUBU]IyaJIbHO U B TPYIIIIE.
MeTtanpeamMeTHbIe pe3yIbTaThl T0JKHBI
OTpaXKaTh:

OBnazeHne yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSMU:

0) cOBMECTHasl €SI TEIIbHOCTD:

- IOHUMATh U UCTIOJIb30BAThH
MPEUMYILECTBA KOMaHAHOMN

Y MHIUBHUIYaJIbHOMN paboTHI;

- IPUHAMATH LIEJIA COBMECTHOU
JeATEIbHOCTH, OPTaHU30BBIBATH U
KOOPIAWHUPOBATH JICHUCTBUS

1O €¢ JOCTHKECHHIO: COCTaBJISTh IUIaH
JICHCTBUH, paclpeiesIATh POJIH C YUETOM
o0cyxaaTh

MHEHUH YYaCTHUKOB

pe3yabTaThl COBMECTHOU PabOThI

ITP6 5.ITproGpeTeHue omnbiTa
MIPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOT'O TIO3HAHWSI, UCTIOJIb3YEMBIX
B OMonoruu: HabIIOICHUS 1
OTIMCaHMSI XKUBBIX CUCTEM, IPOIIECCOB
Y SIBTICHU; OpraHu3aluy U
IpOBEICHUS OMOJIOTHYECKOTO
IKCIEPUMEHTA, BBIJBHIKCHUS
THITOTE3, BBISIBIICHUS 3aBUCUMOCTH
MEX]Ty HCCIICTyEMbIMHA BEITHIHMHAMH,
OOBSICHEHUS MOJTyYCHHBIX
pe3yJIbTaTOB

¥ GOpMYJIUPOBaHUS BHIBOJIOB C
UCTIOJIb30BaHUEM HAYYHBIX ITOHSATHH,
TEOPHIA U 3aKOHOB

OK 07. CogeiicTBOBaTH

COXPaHEHUIO
OKpYXKaroleil  cpensl,
pecypcocOepekeHuIo,

MPUMEHSTh 3HaHUS 00
W3MEHEHUH KJIMMaTa,
MPUHLMIIBL
OepeKIIMBOTO
MPOU3BO/ICTBA,
a¢dhexkTuBHO
JIECTBOBATH B
YpE3BbIYANHBIX
CUTYyauusx

JlugHOCTHBIE PE3YNBTATHI JOJKHBI
OTpa)kaTh B YAaCTHU: HKOJIOTUYECKOTO
BOCITUTAHUS: -CHOPMUPOBAHHOCTH
HKOJIOTUYECKOHN KYJIbTYpbl, IOHUMAHHE
BIIUSIHUS COLIUATTEHO-DKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON
Y COLMAJIBHOM CpeJibl, OCO3HAHHUE
rI100aNbHOTO XapaKkTepa
HKOJIOTMYECKUX MPOOIeM;

- INTAHUPOBAHUE U OCYLIECTBICHUE
JICUCTBUI B OKPY>KalOILIEH cpelie Ha
OCHOBE 3HaHHMS LEJIEH YCTOMYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

- AKTUBHOE HEIPUATHE ACHUCTBUM,
MIPUHOCSIIMX BPE OKPYKAIOIIEN CPENE;
- YMEHHUE MPOTHO3UPOBATH
HEOJIaronpusATHBIE SKOJIOTUYECKHE
MOCJIE/ICTBUS IPENTPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

- pacUIMpEeHHE OIbITa ACSTEIbHOCTU
3KOJIOTHYECKOW HAIPaBJIEHHOCTH.

[1P6 5.IIpno6perenue onbiTa
IPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHHMS, HCIIOJIb3YEMbIX
B OMOJIOTHU: HAOTIOCHHUS

Y OIIMCAHMS )KUBBIX CUCTEM,
IPOLIECCOB U SIBIICHHIA; OpraHNu3aIiH
Y IPOBEJICHUS OMOJIOTUYECKOTO
9KCTIEPUMEHTA, BBIIBH)KECHHSI
THITOTE3, BEISIBIICHHS 3aBUCUMOCTH
ME/Ty UCCIIelyeMBbIMHU BETHYHHAMH,
OOBSCHEHUS MOTYYCHHBIX
pe3ynbTaToB

1 GOPMYTHPOBAHHS BBIBOJIOB C
UCIIOJIb30BAaHUEM HAYYHBIX MTOHSATHH,
TEOPHI U 3aKOHOB.

I1P6 6.CdhopMHpOBaHHOCTH YMEHUS
BBIJICIISITh CYIIECTBEHHBIC MPU3HAKA
BUPYCOB, KJIETOK MPOKAPUOT H
9YKapHOT; OJJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB,
BHJIOB, OMOTEOIIEHO30B U KOCHCTEM;
0CcO0EHHOCTH MPOLIECCOB OOMEHa




Kon u HaumMeHOBaHMUE
(hopMupyeMBIX
KOMITCTCHITIH

[Inanupyemsble pe3yapTaThl OCBOEHHS MTpeIMeETa

O0mne
(IMYHOCTHBIE ¥ METANPEMETHBIC)

IIpenmerHsie

MeTtanpeaMeTHbIe pe3yIbTaThl JOJKHBI
OTpaKaTh:

OBnazneHne yHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSMU:

0) coBMeCTHasl 1€ TEIIbHOCTD:

- IOHUMATh U UCTIOJIB30BaTh
peuMyIecTBa KOMaHIHON

Y MHIUBHUIYAJILHON paOOTHI,

-  IpUHUMATh  LEJIU  COBMECTHOU
JIEATEIIbHOCTH,  OPraHU30BbIBaTH U
KOOPAUHUPOBATH JEUCTBUSA

0 €€ JOCTH)KECHHUIO: COCTABIIATH IUIAH
JIEHCTBHM, pPaCIpelesaTh PO C y4ETOM
MHEHUI Y4aCTHUKOB o0CyX/1aTh

PE3yJIbTaThl COBMECTHOM pa6OTBI

BEIIECTB U MPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3A,
TUTACTHYECKOTO U YHEPTEeTHUECKOTO
oOMeHa, XeMOCHHTE3a, MUTO34,
MeH03a, OIUIOJOTBOPEHMS], pa3BUTHUS
Y pa3MHOKEHUSI, MHAWBUIYAIBHOTO
pa3BUTHS OpraHnu3Ma (OHTOTEHEe3a),
00pBOBI

3a CyIIeCTBOBaHHE, €CTECTBEHHOTO
orbopa, BUI000pa3oBaHuUs,
IPUCTIOCOOICHHOCTH OPTraHU3MOB K
cpene oouTaHus, BIUSHUS
KOMITOHCHTOB 3KOCHUCTEM,
AHTPOTIOTEHHBIX H3MEHEHHH

B 9KOCHUCTEMaX CBOCH MECTHOCTH,
KPYTOBOPOTa BEIIECTB H
IpeBpalleHre SHepruu B orocdepe.

[1P6 7.ChopMHUpOBAaHHOCTH yMEHUS
OPUMEHATDH MOJTYYCHHbIE 3HAHUS JUIS
00BsACHEHUS OMOJIOrHMYECKUX
MIPOIIECCOB M SIBJICHUH, JUIS IPUHITHS
MPAKTUYECKUX perIeHui B
ITOBCETHEBHOM J)KU3HU
¢ LeNbI0 obecrieueHuss 0e30IacHOCTH
CBOEro

310pPOBbA n 300POBbs

OKpYXaroIuX JIroJel, coOMoaeHUs

3I0pOBOTO 0oOpa3a KH3HH, HOPM
IPaMOTHOTO TIOBEICHHUSI B
OKpYXXarllel TNPHUPOAHOH  Cpene;
IOHUMaHHE HEOOXOIMMOCTH
UCIIOJIb30BaHUS JOCTYKECHUH
COBPEMEHHOM ouosioruun u

OMOTEXHOJOTUH Ui PAlMOHAIBHOIO
MIPUPOIONIOIB30BAHUS

IIK 5.1. Cobupatp
MCXO/IHbIE JaHHBIE
TUTs pa3paboTKU
MIPOEKTHOMN
JTOKYMEHTAITUH Ha
MH(POPMALIMOHHYIO
CHCTEMY

Osnagenue YHUBEpCaIbHBIMHU

IIO3HAaBaTCJIbHBIMU )ICP'ICTBI/IHMI/I:

0) 0a30BBIE HCCIIEI0OBATEILCKIE
JCUCTBUSA:

- CTaBUTH 51 dbopMynupoBaTh
COOCTBEHHEIE 3a1a4uu B
0o0pa3oBaTeNbHON  NIEATENHHOCTH U

JKU3HCHHBIX CUTYyallUAX;

YMETh:

- OCYIIECTBIIATh ITOCTAHOBKY 3aJ[aud
1o oOpaboTke nHGOpPMAIIHH;

- BBINIOJHATH AaHAM3 MPEIMETHOU
o0JacTu;

3HATh:

- OCHOBHBICE BHJBI U MPOLETYPHI
00paboTKu WHPOpMAIHK, MOACIA M




KO,Z[ 1 HAUMCHOBAHUC

[Inanupyemsble pe3yapTaThl OCBOEHHS MTpeIMeETa

(hopMupyeMBIX OO6mme

KOMIeTeHIUH (JIMYHOCTHBIE ¥ METATIPEJAMETHBIC) Hpenveriie
- CTaBUTh MNpoOJIeMBl W  3aJaud, | METOJbl PELICHHUS 3agad 00pabOTKU
JIOTTYCKaIOII1e aNbTepHATHBHBIC | MH(DOpPMALIUU
peneHus

K 11.1. Osnajenue YHUBEPCAIBHBIMU | YMETh:

OcymiecTBisATH cOOp,
00paboTKy 1 aHaIH3
nHpopManuu st
MIPOEKTUPOBaHUsA 0a3
JaHHBIX

NI03HABATEIbHBIMU JCHCTBHUSIMH:
B) pabota ¢ uHpopmMaImei:
- BJIaJICTh HABBIKAMH PACIIO3HABAHHS U

3IUTHI uH(bOpMAaIIHH,
UH(POPMALIMOHHOM 0e3omacHoCTH
JINYHOCTHU

- paboratb C  JIOKyMEHTaMH
0TpacjeBON HANPABICHHOCTH,

- cobuparb, oOpabaThiBaTh |
aHAJIM3UPOBATh NH(OPMAIIHIO;

3HATB!

- OCHOBHEBIE TIPUHIIHITBI
CTPYKTYypU3allMd W HOPMaTH3AINH

0a3bl JaHHBIX




2. CTpyKTypa u coJep:kaHue 00111e00pa3oBaTeIbHOr0 y4eOHOro MpeaMeTa

2.1. O6bem yuebHOro npeameTa u BuAbl yaeOHOM padOThI

Buy yuebnol paboThl O0Bbem B yacax

O06beM 00pa3oBaTeNbHON MPOTpaMMBbl yUEOHOTO TIPeIMETa 56
B TOM YHCIIE:

1. OcHOBHOE conepKaHuE 39
TeopeTuyeckoe o0ydeHue 27
MIPaKTUYECKHUE 3aHITUS 10
nmabopaToOpHEIC 3aHATHS 2
2. IlpodeccnonaabHO OPHEHTUPOBAHHOE COJIEPIKAHHE 15
B TOM YHCIIC:

TEOopeTHYecKoe 00yUIeHne 5
MPAKTUYECKHUE 3aHATHS 8
na0opaTOpHbIE 3aHATUS 2
[TpomexxyTounas arrecrarus B popme auddepeHInpoBaHHOTO 3a4eTa 2




2.2. TemaTn4eckuii TWIaH U cojiepKaHre 001e00pa3oBaTeIbHOTO MIPEAMETa

Haumenosanue | Coxeprkanue yueOHOro Matepuaina u popmsl opranuzanuu | O0bem Kozst
pa3zesioB U TeM NEeSITeIbHOCTH CTY/ICHTOB B Yacax | KOMIIETEHIUI
(hopMUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
JIEMEHT
MpOrpaMMbl
1 2 3 4
OcHoBHoOe coep:kaHue
Pasnen 1. buoJsiorusi kak Hayka. JKuBble CHCTEMBbI H MX OPraHu3aIus 2 OK 02.
Tema 1.1. Copepxanne yueOHOro Marepuaa 2
buonorus buonorus — Hayka o xuBoil npupoae. CBsI3u OHOIOTHH C 1
B CUCTEME HAyK. | OOIIECTBEHHBIMH, TEXHHYECKUMU " JIPYTHMH
Ob6mas €CTeCTBEHHBIMU  HayKamu, (Qumocoduelt, penuruei,
XapaKTePUCTHKA | DTHKOW, OSCTETUKOH W mpaBoM. Pons Owonoruu B
KU3ZHU dbopMUPOBaHUN COBPEMEHHON HAay4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTHYECKHUX HAYK.
MeTonsl TO3HAHUS JKMBOM Tpupoasl  (HabmoaeHHe,
OKCIIEPUMEHT, ONHCaHWe, W3MEpeHHe, Kiaccuukanus,
MOJIeJTMPOBAHUE, CTATUCTHYECKas 00paboTKa JaHHBIX).
XKusble cucreMbl (OMOCHCTEMBI) KaK MPEAMET HU3Y4YEHUS
ouonorun. OTIMYME KHUBBIX CUCTEM OT HEOPTaHUYECKOM
npupozsl. CBoWcTBa OMOCUCTEM U HX pa3HOOOpas3ue.
YpoBHH  oOpraHuzanMd  OMOCHCTEM:  MOJIEKYJSIPHO-
TCHETUYCCKUH, KJICTOUHEIH, OpraHU3MEHHBIMN,
MOIYJISIIMOHHO-BUIOBOM, 9KOCUCTEMHBI  (Ouno -
reOLeHOTHUYECKUI), Onoc@epHbIit
B ToM uncie npakTH4eCKUX 3aHATHI 1
Bxo1HOM KOHTPOJIb 1
Pa3znen 2 Xumuyecknii COCTaB M CTPOEHHUE KJIETKH 6 OK 02.
Tema 2.1. Coneprkanue yueOHOro MaTepuasa 2 OK 03.
XUMHUYeCKUN | XMMHUYECKUil COCTaB KJIETKA. XHMHYECKHE DIEMEHTHI: 1 OK 04.
COCTaB KIICTKH. | MaKpO3JIEMEHTbI, MUKpPO3JeMEeHThl. Boja 1 MuHepaibHble
Bona BemecTBa. DyHKIMM BOJABI M MUHEPATbHBIX BEUIECTB B
U MUHEpanbHbIe | kieTke. [logaepxanre ocMoTHYeckoro 0anaHca
BCIICCTBA B TOM uncie NpakTUYECKUX 3aHATHN 1
[TpakTiueckas pabora «buonornyeckas poJb 1
MUHEPATBHBIX BELIECTB B o0ecrieyeHnn
KU3HEJESATEIbHOCTH OPraHU3MOB, IPOSIBIICHUS TucOanaHca
MUHEPATBHBIX JIEMEHTOBY
Tema 2.2. Copneprkanne ydeOHOro MaTeprana 2
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buonornuecku
BayKHEIC
XUMHYECKHE
COCITMHEHHUS

benku. CoctaB u cTpoeHue OeTKOB. AMHHOKHCIOTHI —
MOHOMepbl ~ OenkoB. He3zameHumble U 3aMEHUMBIE
AMUHOKHUCIJIOTBl. AMMHOKHUCJIOTHBIH  COCTaB. Y POBHHU
CTPYKTYpbI O€JIKOBOM MOJEKYJbl (MIepBUYHAs, BTOpUYHAS,
TPETUYHAsT M UETBEPTHYHAS CTPYKTypa). XUMHUECKUE
CBOIiCTBa OENKOoB. buonoruueckue byHKIUN
O0enkoB.PepMEHTB — OHOJIOTMYECKUE  KaTalu3aTopBhl.
Crtpoenue (epmeHTa: aKTUBHBIM ILIEHTp, cyOcTpaTHas
cneuuduynocts. Kodepmentsl. Buramunbl.  OTinyus
(bepMEHTOB OT HEOPraHUYECKUX KaTallu3aTOPOB.
VYrneBonpl:  MoHOcaxapunbel  (TaOko3a, puboza U
ne3okcupubo3a), aucaxapuabl (caxaposa, JaKTo3a) |
nojucaxapuabl  (Kpaxmaj, — TJIUKOTeH,  I[IEJUII0JI03a).
buonornueckue  QyHKIMH ~ YIJIEBOJOB. Jlunuasr:
TpUTIIALEPUABI, POCHOTUIHIBI, CTEpOUIbL. [ napOPHIBEHO-
ruapoQoOHbIe  cBoiicTBa.  buonornueckue  GyHKIUU
muruaoB. CpaBHEHHUE YTIIEBOJIOB, OCIKOB M JIMIUIOB Kak
ncTo4HMKOB 3Heprun. Hyknennossie kucnorsl: JIHKu PHK.
Hyxneotuapl — MOHOMEpPHl HYKJIEMHOBBIX  KHUCIOT.
Crpoenne u pynkmun JJHK. Crpoenne n pynkmum PHK.
ATO®: ctpoenne U HyHKIIUU

B Tom uncne 1a00paTopHbIX 3aHITUN

JlabopaTtopHast paborta «OnpeneneHue HATMYUs Kpaxmasia B
IPOJIYKTaX MUTAHUS

Tema 2.3.
CtpyKTYypHO-
GbyHKIIMOHATbHA
ST OpraHu3aIus
KJIETOK

Cogepxanue yueOHOro Marepuasa

[{uTonorus — Hayka o kieTke. Kierounas teopust — npumep
B3auMoOJIeHicTBUA uAed M (PAKTOB B HAy4YHOM IO3HAHUHU.
MeTo/1bl U3yUYEHUS KIETKHU.

Knerka kak nenoctHas >xuBas cucrema. OO1ie nmpu3HaKku
KJIETOK: 3aMKHYTasl Hapy»Hasi meMmOpana, mojnekynsl JJHK
KaK FeHeTUYECKUH anmapar, CucTeMa CUHTe3a Oerka.

Tunel KJIETOK: SyKapHOTHYECKass W NPOKapHOTHUYECKasl.
OCOOEHHOCTH ~ CTPOEHHMs] NPOKAPUOTUYECKOM  KIIETKH.
Knerounas crenka 6akrepuil. CTpoeHHE 3yKapHOTHYECKOM
KJ1eTKA. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOU JI31
rpubHOM KJeTKu. IlOBEpXHOCTHBIE CTPYKTYPhl KJIETOK—
KJIETOYHasi  CTeHKa, TIJIMKOKAIMKC, HX  (YHKIHUU.
[TnasmaTtnueckas MeMOpaHa, ee CBOMCTBA U (PYHKIIHH.
Iutormiasama u  ee opraHouabl. OpHOMEMOpaHHbIE
opra"ouzs! kietku: OIIC, anmapar ['onabaku, TU30COMBI.
[ToryaBTOHOMHBIE OpraHOMJBI KJIETKH: MHUTOXOHJIPHH,
wiactuael. [IpoucxoxneHne MUTOXOHIPUM U IUTACTHIL.
Buner mmactun. HememOpaHHbIE OpraHoOMAbI  KIIETKH:
pUOOCOMBI, KJIETOYHBIM IIEHTp, LEHTPHOIH, PECHUYKH,
KryTUKU. OyHKIIMK OpraHOUI0B KJIETKU. Brirtouenus.
Snpo — perynaropHslii neHTp Kietku. CTtpoeHue spa:
snepHas 000J0YKa, KapuoIjiazMa, XpOMAaTuH, SAPBIIIKO.
XpomocoMbl. TpaHCIIOPT BEIIECTB B KIETKE

B ToMm uncie 1a0bopaTOpHBIX 3aHATHIA

JlabopaTopHas pabora «CTpoeHHe KIETKH (pacTeHHS,
JKUBOTHBIE, TPUOBI) U KJIETOYHBIE BKJIIOYCHHs (Kpaxmad,
KapOTHHOMJIBI, XJIOPOILIACTHI, XPOMOILIACTHI)»
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Pasznen 3. )KHZ}HCZ[GHTCJ’[LHOCTL KJIICTKH

Tema 3.1.
OOmMmeH BellecTB
Y TIpeBpaIlICHHE

SHEPIUU

B KJIETKE

Coneprkannie yueOHOTO MaTepuaia

OOMeH BemlecTB, WIM MeETA00MM3M. ACCHMHIALNS
(mmactuyeckuid 0OMeH) U TUCCUMMIIALNS (SHEPTreTHUECKHUMA
0o0MeH) — JIBe CTOPOHBI €IMHOIr0 Mpolecca MeTabonmu3ma.
Ponbp 3akOHOB cOXpaHEHHS BEIIECTBA W DHEPrHUH B
NOHMMaHUKM MeTabonu3ma. Tumbl OOMEHa BEIIECTB:
aBTOTpOoHBIH U rerepoTpodHbIi. Ponb ¢depmeHTOB B
oOMeHe BeIIeCTB W MPEBPALICHUH SHEPruu B KIIETKE.
®orocunre3. CBetoBast U TeMHOBasg (a3bl (HOTOCHUHTE3A.
Peakiun  dotocunreza. DPheKTUBHOCTH (OTOCHHTE3A.
3naueHue QorocuHTE3a JUIS KU3HU Ha 3emsie. BrusHue
yCII0BUH cpeibl Ha (POTOCUHTES U CIIOCOOBI MOBBIIICHUS €TI0
NPOAYKTUBHOCTU Y KYJbTYPHBIX pPacTeHUU. XEeMOCHHTE3.
XeMocHuHTE3UpyIole O0akTepuu. 3HaYeHHE XEMOCHHTE3a
JUTSI )KU3HU Ha 3emIie.

DHepretudeckuii oOMeH B KJeTke. Paciiennenue Beniecrs,
BBIJICTICHUC W aKKyMYJIUPOBAaHUE YHEPTHH B KICTKE. DTaIlbI
sHepreTudeckoro oOmena. [nmkonus. bpokenuen ero
Bubl. KrcmopoaHoe okucaeHne, Wii KIETOYHOE AbIXaHue.
OxucnutensHoe  ¢ocdopunupoanue. IPPEKTUBHOCTD
YHEPTEeTHIECKOro 0OMeHa

B ToM uncne IPAKTUICCKUX 3aHITUN

Tema 3.2.
buocuntes
OeJka

Cojnepkanue ydeOHOro Marepuana

Peaknmu matpuunoro cuntesa. I'enernueckast mHGoOpMaIus
u JIHK. Peanuzanus reneTnyeckoil mHGOpPMAIMU B KIICTKE.
I'eneTnyeckuii kKox W €ro cBoucTea. TpaHckpunuus —
matpuunblii cuaTe3 PHK. Tpancisiuus — 6uocunres oenka.
Oranel TpaHcuauuu. KoaupoBanue amuHOKHCHIOT. Posb
pubocom B OuocuHTe3e Oeska

B TOoM yncie npakTH4eCKUX 3aHATHI

HpaKTI/IqCCKaﬂ pa60Ta «Pemrenue 3amad Ha OIIPECACIICHUC
MOCJICAOBATCIIbHOCTHU HYKJICOTHAOB»

Tema 3.3.
Bupycsl

Cogepxanne yueOHOro MaTepuasna

Heknerounsle ¢opmbl xu3HM — Bupychl. Hcropus
otkpeiTus BupycoB ([I. WM. WBanoBckuii). OcobeHHOCTH
CTPOEHHS U KU3HEHHOTrO IMKJa BUpPYycoB. bakrepuodaru.
bone3nu pacteHui, )KMBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummyHonepuuura uenosexa (BUY) —
Bo30yautens CIIM/la. IIpodunaktuka pacnpocTpaHeHHs
BUPYCHBIX 3a00JIeBaHUI

OK 01.
OK 02.
OK 04.

B toMm uncie IMPAKTUYCCKUX 3aHATUH

Pasnen 4. PazmHoxkeHHe M HHIMBHAYAIbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.
Ku3ueHHbIN
UK KJIIETKU

Copepxanrie yueOHOro MaTepuaa

KieTtouneli ImWKI, WIX >KU3HEHHBIA IIUKJI KJIETKH.
WUutepdaza u wmuto3. Ilpomeccel, mnpoTekaronye B
uHTepdaze. Perumkanus — peakius MAaTpUYHOTO CHHTE3a
JHK. Crpoenne xpomocoM. XpOMOCOMHBIH Habop —
KapuoTUN. [IMIUIOMIHBIA M TamjJOUAHBIA XPOMOCOMHBIE
HaOOPBL. XpomaTuasl. I[uTonoruueckue OCHOBBI

LIRS

OK 01.
OK 02.
OK 04.
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pa3MHO)K€HI/I$I nu I/IHI[I/IBI/IZ[yaJIBHOFO paBBI/ITI/ISI OpFaHI/ISMOB.
Henenue winerku — muro3. Craguum mutosa. [lpomecchl,
HpOI/ICXOI[HH_II/Ie Ha paSHBIX cragusax MHUTO3a.
buonornueckuii cmbicit MmuTo3a. [IporpamMmmupyemas ruoens
KJIETKH - alloNTo3

B TOM 4nciie npakTUYEeCKUX 3aHSATUM

Tema 4.2.
®opmsbl
pa3sMHOKEHUs
OpraHU3MOB

Copepxanne yueOHOro Marepuasa

@DopMbI pa3MHOKEHHsSI OPraHU3MOB: OECIIOJIOe U I10JIOBOE.
Buner Oecnonioro pasMHOMEHHsI: JelieHHE HaJIBOE U
MOYKOBAHKE OJJHO U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BEreTaTUBHOE Pa3MHOXXECHHE. HckyccTBeHHOE
KJIOHUPOBaHUE OPraHU3MOB, €T0 3HAUEHUE JJISl CEJIEKIIUH.
[TonoBoe pa3sMHOXKEHHE, €ro OTIMYUS OT Oecroioro.
Meiio3. Cramuu wmeitosza. [lporeccsl, mpoucxoisiue Ha
cranuax Meio3a. [loBegeHwe XpomMocoM B MeHO3e.
Kpoccunrosep. buosiornueckuii CMbICII ¥ 3HAYEHHE MeW03a.
['ameTorenes — mpoiecc 00pa3oBaHUS MOJOBBIX KJIETOK y
KUBOTHBIX. [loJIOBBIE >Ke€ne3bl: CEMEHHUKH U SUYHHUKH.
OOpazoBaHue M pa3BUTUE IIOJIOBBIX KJIETOK — TaMeT
(ciepmaTo3ouj, AULEKIETKA) — CIEPMaTOreHe3 U OOTEHE3.
Oco0eHHOCTH CTpOEHMs SHIEKIETOK U CHepMaTO30HU/10B.
OnnogorBopenue. Ilaprenorenes

B TOM yncie npakTH4eCKUX 3aHATHI

Tema 4.3.
Nunusu-
TyallbHOE
pa3BUTHE
OpraHU3MOB

Cogepxanue yueOHOro MaTrepuasa

NuauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOPHUOHAIIBHOE
pazButue  (9MOpuoreHe3). DTambl  SMOPUOHAIBLHOTO
pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHE,
racTpyJsius, OpraHOTeHE3. [ToctamOpHoHanbHOE
pa3ButHe. THUITBI TOCTIMOPHUOHAIBHOTO PA3BUTHS: TIPSMOE,
HerpsMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE
OpPraHu3MOB; (DaKTOPBI, CTIOCOOHBIE BHI3BIBATH BPOXKICHHBIC
yporctBa. Poct wu pasButue pacteHuil. OHTOreHes
[[BETKOBOTO  PAaCTeHHs:  JIBOMHOE  OIUIOAOTBOPEHHE,
CTPOEHHUE CEMEHH, CTaJIMU PAa3BUTHS

B TOM uncie npakTH4eCKUX 3aHATHN

[Ipaktuueckas pabora «MHpekmonHbie 3a00JIEBaHUS U
SNUJEMUU B HMCTOPUHM ueJoBedecTBa. BakuuHamms kak
poQHIaKTHKA UHPEKIIMOHHBIX 3a00J1€BaHUN»

Pa3nen 5. Hacsie1cTBEHHOCTh M M3MEHYMBOCTH OPraHU3MOB

Tewma 5.1.
3aKOHOMEPHOCT
1 HaclleJIOBaHUS

Cojepkanne ydeOHOro MaTepuana

N

[IpenMer u 3amaun reHeTUKW. Pomnb 1nuTONOrMU MU
SMOpUOJIOTMM B  CTAaHOBJEHMM  TEHETHKU. Bkiajg
POCCHIMCKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKH.
Mertonsl TE€HETUKH (rubpuoIOrNYecKuii,
LIUTOTEHETUUECKUH, MOJIEKYJISIPHO-TEHETUYECKUIA ).
OCHOBHBIE = TE€HETHYECKHE TOHATHA. [ eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKPELIMBAaHUM.

3aKOHOMEPHOCTH HaCJIETOBaHUS MPU3HAKOB,
ycTaHOBJIeHHBIE [ Mennenem. Monorubpuanoe
CKpelllMBaHHEe. 3aKOH eIWHOO0Opa3usi TMOpPUIOB MEPBOTO
IOKOJICHUSI. [IpaBuio JOMMHHUPOBAHMSL. 3aKoH

OK 0I.
OK 02.
OK 04.
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paCH_ICHJIeHI/ISI HpI/I3HaKOB. FI/IHOTC3a YUCTOTHBI TIaMCET.
[TorHoe w HemomHOE JAOMHUHHMpOBaHue./lurnOpuaHOE
CKpelMBaHMe. 3aKOH HE3aBHUCHUMOTO  HAacJIeJIOBaHUS
Npu3HaKkoB. llUTOreHETHYECKHe OCHOBBI JUTHOPHIHOTO
CKpELIMBAHMUS. AHnanuzupyroiiee CKpeLIUBaHUE.
Hcrnonb30BaHne aHAIM3UPYIOMIETO CKPEIIUBAHUS IS
OTIpeIeNIeHHUs] TEHOTUIIA 0COOH

B TOM 4nciie NpakTUYECKUX 3aHSATUI

[TpakTnueckast pabora «PenieHue 3amay Ha OIpeEnEICHUE
BEPOSITHOCTH BO3HMKHOBEHMsI HACJIEICTBEHHBIX PU3HAKOB
npu MOHO-, OH-, HOJII/IFI/I6pI/II[HOM U aHaJIUM3UPYHOUICM
CKpELIMBAaHUM, COCTaBJIEHUE TE€HOTUIMYECKUX  CXEM
CKpELIUBaHU»

Tema 5.2.
CuemieHHoe
HacJIeJOBaHHE
MIPU3HAKOB

Cogepxanne yueOHOro Marepuasia

CuennenHoe HacinefgoBaHue npusHakoB. Pabora T.
Moprasa 10 CHEIIEHHOMY HAacJlE€JOBAHUIO T'EHOB.
Hapymenue  cuemneHuss  T€HOB B pe3yJbTare
KPOCCHUHIoBepa. XpOMOCOMHasl TEOPHsI HAaCJI€JCTBEHHOCTH.
I'eneTn4ecKue KapThl.

['enetnka mona. XpOMOCOMHOE OIpeJesIeHue IoJa.
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['oMoramerHele u
rereporaMeTHble opraHusmbl. HacienoBaHue NpH3HAKOB,
CLCIJICHHBIX C [10JIOM

B toM uncne IMPAKTUYICCKUX 3aHATUH

[TpakTnueckast pabora «PemieHue 3ajay Ha OIpeneiIeHHE
BEPOSITHOCTH BO3HMKHOBEHMsI HACJIEICTBEHHBIX NPU3HAKOB
npu CLICTVIEHHOM Haclle/IOBaHNH, COCTaBJICHHE
TEHOTUIIMYECKUX CXEM CKPELIMBAHUS»

Tema 5.3.
3aKOHOMEPHOCT
U U3MEHYUBOCTH

Cogepxanne yueOHOro MaTepuana

N3meHunBOCTh. BH/IbI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U
HaciencTBeHHas. Ponb  cpeapl B HEHACIEACTBEHHOU
U3MEHYMBOCTU.  XapaKTepUCTUKAa  MOAU(DUKAIIIOHHOM
U3MEHYMBOCTH. BapuanuoHHBIM psiag ¥ BapHUallMOHHAsA
kpuBas. Hopma peakuuum npusHaka. KonnuecTBeHHbIE H
KAaueCTBEHHBbIC NIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MOIU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBeHHas, WM TEHOTUNIMYECKAss HW3MEHYMBOCTD.
Kom0OunatuBHass u3MEeHUMBOCTb. Meilo3 M MOJIOBOM
npolecc — OCHOBa KOMOMHATHBHOM HM3MEHUMBOCTH.
MyTarnmonHass u3MeHYMBOCTh. Kiaccudukanus myTtainmii:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NPUYUHBL
myTanuid. MyTtarenusie (akTopbl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HACJIEACTBEHHON U3MEHYUBOCTH
H. 1. BaBmiiosa

B toMm uncie IMPAKTUYCCKUX 3aHATUH

[IpakTuueckas pabora «Pemenue 3amad Ha OmNpeAciiCHHUE
BEPOSITHOCTH BO3HUKHOBEHHUS HACJIEJACTBEHHBIX MPHU3HAKOB
HpI/I paSJ'H/ILIHI)IX THUIIAaX BSaHMOHGﬁCTBHﬂ T'CHOB,
COCTaBJICHUE T€HOTUITUYECKUX CXEM CKPEIIMBAHUI»

Tema 5.4.

Copneprkanne y4eOHOro MaTepuana
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I'eneTuxka
yeJIoBeKa

I'eneruka wuyenoBexka. Kapuotun uyenoBeka. OCHOBHbIE
METO/IbI TCHETHUKHU YyeJoBeKa: TeHEAIOTHICCKHIA,
OJM3HEIOBBIN,  I[UTOTC€HETHYCCKUH,  OMOXHMHYECKHIA,
MOJIEKYJIIpHO-TeHeTHUeCcKuii. COBPEMEHHOE OIpECIICHHE
FEeHOTHIIA: MOJTHOTEHOMHOECEKBEHUPOBAHHUE,
TEHOTUIIMPOBaHUE, B TOM unciie ¢ nomonisto [I1[P-ananu3a.
Hacnencreennsie 3a001eBaHus Y€IOBEKA: TCHHBIEC OOJIC3HU,
0OJIE3HM C HACJICACTBEHHOW MPEApacoIoKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hr. COMaTUYECKHUE W TeHEPAaTHBHBIC
myTaruu. CTBONOBBIC KJIETKH. [IpUHIMIBI  310POBOTO
o0pa3a >KW3HU, JTUATHOCTHKH, NPOPHIAKTHKU U JICUCHHS
TeHETHYECKHUX 0oJIe3HEH. MenuKo-TeHEeTHYECKOS
KOHCYJbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOW T€HETHKHU B
MPEIOTBPAIICHUN U JICUCHUH TCHETHYECKUX 3a00JIeBaHUM
YeJIOBEKa

B toM uncne IIPAKTUYICCKHUX 3aHITUHN

[TpakTuyeckas padora «CocTaBieHHE U aHAIU3
POJIOCIIOBHBIX YEJIOBEKA»

Paznen 6. DBOIIOUOHHAA OMOJIOTUSA

Tema 6.1.
DBOIIOIMOHHAS
TeOpHs
U €€ MECTO
B Onosoruu

Cogepxanue yueOHOro Marepuasa

IIpeanocbuIKM BO3HUKHOBEHHS 3BOJIIOLMOHHOW TEOPHH.
OBOJIIOLIMOHHAs Teopusl U e€ MecTo B Onosnoruu. BiusHue
HBOJIIOLIMOHHOW TEOpUU HAa pa3BUTHE OHOJIOTHMH U
JpYyTUXHayK. CupzerenbcTBa IBOJIIOLIVH.
[TaneoHTONOTMYECKHE: TOCIENOBATEIBHOCTD IOSIBICHUS
BUJOB B IAJCOHTOJIOIMYECKOMIETONIUCH, IE€PEXOIHBIC
¢dopmbl. buoreorpadudeckne: CX0ACTBO U paznuune hayH u
¢iop MaTrepukoB U  OCTPOBOB. OMOPHOJIOIMYECKHE:
CXOACTBA W pa3auuus HMOPHUOHOB pa3HBIX BHUJOB
103BOHOYHBIX.CPaBHUTEIbHO-aHATOMUUYECKHE:
TOMOJIOTMYHBIE, AHAJOTUYHbIE, PYJUMEHTapHbIE OpraHbl,
aTaBU3Mbl.  MOJEKYISIpHO-OMOXUMHUYECKHE:  CXOJACTBO
MEXaHHU3MOB HACJIEICTBEHHOCTHU u OCHOBHBIX
MeTa0OIMUECKUX MyTeH Y BCEX KUBBIX OPraHU3MOB.
OpomtonmonHas teopus Y. J[lapsuna. Ilpeamockuiku
BO3HUKHOBEHUS JapBUHU3MA. [[BHKYIIME CHIIBI SBOJIIOLIMH
BUJIO0B 10 JlapBuHy (M30BITOYHOE pa3MHOXXEHUE IIpU
OTPaHUYEHHOCTH pecypcos, HeolpeaenéHHas
W3MEHYMBOCTH, OOpPHOA 3a CYIIECTBOBAHUE, €CTECTBEHHBIM
oT0op)

B toMm uunciae MPaKTUYCCKUX 3aHATUH

Tema 6.2.
MukposBoaonu
s

Conepxanue yueOHOro MaTeprasia

Cunrerndeckas teopus sBomonun (CTI) u e€ ocHOBHbBIE
nosiockeHus. Mukpospomtorus. [lomynsnus kak eguHUIA
BHJIA U DBOJIIOLUH.

JBukyue cuibl (pakTOpbl)3BOIOIMHN BUIOB B IPUPO/IE.
MyTanoHHbI} Mpoliecc U KOMOWHATUBHAS U3MEHUUBOCTb.
[TonynsmronHbIe BOHBI U Aperd renos. M3omsaius u
murpanus. EcrecTBeHHBINH 0TOOp — HANPaBIISIOIIMNA
dakrop sBosOIIMHA. POPMBI €CTECTBEHHOTI'O 0TOOpA.
[Tprucnoco0IeHHOCTh OPraHU3MOB KaK pe3yJibTar

OK 01.
OK 02.
OK 04.
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sBosroH. [Ipumeps! mpucnocoOaeHni y OpraHu3MoB.
Apomopdo3ssl 1 uaunoanantanuu. Bug u
BugooOpazoBanue. Kpurepun Buaa. OCHOBHBIE (POPMBI
BU1000pa30BaHus: reorpauueckoe, IK0JOrH4ecKoe

B TOM uncie npakTU4eCKUX 3aHATHN

Tema 6.3.
Makpo-
ABOJTIOLUS

Conepkanue yueOHOro MaTepraia

MakposBomrorus. DPopMbl  IBOJIONHUH:  (PUIETHYECKAS,
JMBEpreHTHasl, KOHBEpIeHTHasl, napaJiesibHasi.
HeobpatumocTth 3BOIIOLKU

B TOM 4nciie npakTUYEeCKUX 3aHSATUM

[Tpaktuyeckas pabota «OmnucaHue NPUCTIOCOOIEHHOCTH
OpraHu3Ma M €€ OTHOCUTEIbHOIO XapaKTepa»

Pasznen 7. Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU HA 3emuite

Tema 7.1.
3apoxaeHue
U pa3BHUTHE
KU3HU

Cogepxanue yueOHOro Marepuasa

-

JlonayuHble TPEACTAaBICHHUS O 3apOKICHUU  JKU3HM.
HayuHnple runorespl BO3HUKHOBEHMS XM3HU Ha 3eMile:
abvoreHes M MaHcHepMusa. XHUMHUYECKas SBOJIOLUS.
AGuoreHHbIN CUHTE3 OpPraHUYECKUX BELICCTB
M3HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOJATBEPKICHUE
XUMHUYECKON IBOJIIOLIUH. HavanpHble JTaIbl
ouonornueckoit  sBomtouuu. [umoresa PHK- wmwupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHUE
npoToKJIeTKU. [lepBble KIETKM W HMX  DBOJIOLMSL.
DopMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.
PazButue xu3Hu Ha 3emIie 1o 3pam u nepuogam. Karapxeit.
Apxelickas u mpoTepo3oiickas 3pbl. [1aneo3olickas spa u e€
NEepUOJbl: KeMOPHUUCKUH, OPIOBUKCKUH, CHUIYPHIUCKHH,
JIEBOHCKMI, KAMEHHOYIOJIbHBIN, NEepMCKHi. Me3o3olickas
spa W €€ TMepHOJbl: TPHACOBBINA, IOPCKUH, MEIOBOM.
KaiiHo30iickass 9pa M €€ nepuoAsl: MajlcoreHOBBIH,
HEOT€HOBBIN, aHTPOITOT€HOBBI.

B ToM uncie npakTH4eCKUX 3aHATHI

Tema 7.2.
Cucrema
OpPraHn4eCcKOro
MHpA.
[Ipoucxoxnenu
€UeIIOBEKA —
AHTPOIIOT€HE3

Cogepxanue yueOHOro MaTepuasa

CucreMa OpraHn4eckoro MUpa Kak OTpaKCHHE 3BOJIIOLUH.
OcCHOBHBIE ~ CUCTEMATUYECKHWE TpPYyNIbl  OPraHU3MOB.
XapakTepucTuKa KJIMMara U TIeoJOTMYECKHX IPOIIECCOB.
OcHOBHBIE 3TaNbl BOJIOLNN PACTUTEIBHOTO U JKHUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHH U )KUBOTHBIX. [losiBeHMeE,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
DBOJIOLMS YEI0BEKa. AHTPOIOJIOTHS Kak Hayka. Pa3Burue
IPEJICTaBICHUA O TPOMCXOKIEHUM uelnoBeKka. MeToasl
u3y4eHus aHTpornorenesa. CXoJCTBa U pa3inyus yeloBeKa
U KUBOTHBIX. CHCTEMAaTHYECKOE II0JIO)KEHHUE YEJIOBEKa.
JBrxyire CHJIBI (dbakTops) AHTPOITOTeHE3A.
HacnencrtBenHast U3MEHYMBOCTh M €CTECTBEHHBIH OTOOD.
OOmiecTBeHHBIH 00pa3 KU3HU, HM3TOTOBJICHUE OpPYAMI
TpyZJa, MBIIIJIEHUE, PEUb

B TOM 4ncIiie IpakTHYECKUX 3aHATUI

Tema 7.3.

Cogepkanne yaeOHOro MaTepuana

OK 01.
OK 02.
OK 04.
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OCHOBHBIE
CTaguu
SBOJIIOIUN
yegoBeKa

OCHOBHBIE CTaJuM M BETBU OHBOJIOLUU YEJOBEKA:
ABCTPAJIONIUTEKH, UYenosek YMETbIH, Yenoek
npsaMoxofsauui, YemoBek HeaHAepTanbCKui, Yenosek
pa3yMHbI COBpeMEHHOro Ttumna. Haxogku uckomnaembIx
OCTaHKOB, BpeMs CYLLIECTBOBaHMS, o0nacTb
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *KHU3HHU,
opyausl.

Yenoseueckne pacbl. OCHOBHBIE
eBporieonsiHast  (€Bpa3uiicKas),  HETrpO-aBCTPAJOUIHAS
(3KBaTopHaNIbHAN), MOHTOJIOMTHAS (a3uarcko-
aMEepUKaHCKas). UYepTsl PUCIIOCOOTIEHHOCTH
NIPEJCTABUTENIEH  YENOBEUYECKUX pac K  YCIOBUSM
cymecTBoBanus. EnuHCTBO 4denmoBeuyeckux pac. Kpurtuka
pacuszma

OoJspIlIIe  pachl:

B ToM uncne MPAKTUYICCKUX 3aHATHH

[Tpaktuyeckas pabora «lIpucrnocoOneHHOCTh YeIoBEKa K
pa3HbIM yCIIOBUSIM cpeabl. BiusiHue reorpaduueckoit
cpezbl Ha MOpGOJIOTHIO U (DU3HMOJIOTHIO YETOBEKa»

Pa3ngen 8. Opranu3Mbl H OKpYyKawmas cpena

Tema 8.1.
DKonorus
KaK HayKa.
Cpenpl KU3HU.
DKOJIOTUYECKHE
(hakTOophI

Cojnepkanue ydeOHOro Marepuana

OKojorussi Kak Hayka. 3aJadyd M pa3fesibl dKOJIOTHUH.
MeToibl 3KOJOTMYECKUX HCCIIEI0BaHUI. DKOJIOrHYecKoe
MHUPOBO33PEHUE COBPEMEHHOT0 uenoBeka. CpeJibl 0OMTaHus
OpraHM3MOB: BOJIHas, HA3eMHO-BO3AYyLIHAas, MOYBEHHas,
BHYTPUOpPraHU3MEHHasl. DKOJI0ru4ecKue baxTopsl.
Knaccugukarus sKoorudaeckux pakTopoB: abHOTHIECKHE,
OMOTHUYECKUE U aHTPOIIOreHHbIE. JlefCTBUE IKOJIOTHYECKUX
(dakTOpoB Ha opraHu3Mbl. AOHOTHYECKHE (DAKTOPHI: CBET,
TEMIIEPATYPA, BJIQ)KHOCTB. doronepnoausm.
[TpucniocoOneHust OpraHu3MOB K JAEUCTBUIO aOMOTUYECKUX
¢axTopoB. buonornyeckue put™mbl. buotndeckue GpakTopsl.
Buaslt OuoTHUecKMX B3aUMOJEHCTBUM: KOHKYpPEHIIHS,
xuiHAuecTBO. [lapasuTusM, MyTyanau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaxJICOHUYECTBO), aMEHCaJIu3M,
HelTpanu3M. 3HaueHre OMOTHYECKUX B3aUMOJCHCTBUI JUIs
CYILLECTBOBaHUs OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

B Tom uncne IMPAKTUYCCKUX 3aHATUH

Tema 8.2.
OKOJIOTHYECKHE
XapaKTEPUCTHKU
MOMYJISLIMA

Cognepkanne ydeOHOro MaTepuana

OKOJIOTUYECKUE XapaKTEPUCTUKU Momysssniuu. OCHOBHBIE
MOKa3aTeNIM  NOMYJSALWU:  YHMCICHHOCTh, IUIOTHOCTb,
pPOXKIa€MOCTb,  CMEPTHOCTb,  IIPUPOCT,  MHUTPALUSL.
JIMHaMuKa YUCICEHHOCTH NOMYJISIUN U €€ PeryJisiius

B toMm uncie IMPAKTUYCCKUX 3aHATUH

OK 01.
OK 02.
OK 04.
OK 07.

Paznesn 9. Coo0uiecTBa U 3KOJOTHYECKUE CUCTEMbI

10

Tema 9.1.

| Conepxanne yae6HOro MaTepuana

OK 01.
OK 02.
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Coo0mecTBa
OpPraHUu3MOB,
3KOCUCTEMBI

Coo0mecTBO  opraHu3MoB — OuoneHo3. CTpyKTypbl
OuorieHO3a: BHUOBAs, IMPOCTPAHCTBEHHAs, TpoUUIECKas
(mumeBast). Bugpi-nomuHaHThl. CBS3U B OMOIICHO3E.

DKOJIOTHYEeCKHuEe cucTteMbl (dkocucteMbl). [lonsTHe 00
sKocucTteMe W OworeorneHo3e.  DyHKIMOHAIBHBIC
KOMIIOHEHTBI JIKOCHCTEMBI: MPOAYLEHThl, KOHCYMEHTHI,
penyueHTsl. KpyroBopor BemIECTB M TOTOK SHEPTHUH B

9KOCHUCTEME. Tpoduueckue (uIIeBBIC) YPOBHH
skocuctembl. IlumeBble menu wu cetn. OCHOBHBIE
noKa3aTrejar  OKOCHCTEMBI:  Ouomacca,  TPOAYKIHS.

DKOJIOTUYECKUE MHPAMUJIbI: TPOAYKIUH, YUCICHHOCTH,
OMOMAaCCHL. CaoiicTBa JKOCHUCTEM: YCTOWYUBOCTb,
camoperyJisiius, pazsutue. CyKkieccust

B TOM 4nciie npakTUYEeCKUX 3aHSATUIA

Tema 9.2.
IIpuponusie
9KOCUCTEMBI

Cogepxanue yueOHOro Marepuasa

[IpuponHble 3KOCUCTEMBI. DKOCUCTEMBI DPEK M  03€p.
OKocucreMa XBOMHOIO WM IIWPOKOJMCTBEHHOIO Jieca.

AHTpPOTIOT€HHBIE 3KOCUCTEMEI. ATPO3KOCHCTEMBI.
VYpb6oskocuctembl. buosormdeckoe W XO3SMCTBEHHOE
3HaYECHNE arpo’KOCUCTEM u ypOo3KOCHUCTEM.

buopasnoobpa3ue kak (GpakTop yCTOWYHMBOCTH SKOCHCTEM.
CoxpaHeHue OMOJIOTHYECKOT0 pa3Hoo0pa3us Ha 3emiie

B toM uncne IMPAKTUYICCKUX 3aHATHH

Tema 9.3.
buocdepa —
rino0abHas
JKOCHCTEMA

3emim

Cojepkanne ydeOHOro Matepuana

VYuenue B. . Bepranckoro o 6uocdepe. I'panuiibl, cocras
U CTpyKTypa 6uocdepsl. XKiBoe BEmecTBo 1 ero GyHKINH.
Ocobennoctu Ouocepsl Kak TI0OATHLHOW HSKOCHCTEMBI.
JunaMmuueckoe paBHOBecHE U oOpaTHas CBA3b B Onocdepe.
KpyroBopotsl BemectB U OHOT€OXMMHYECKHE IUKIIBI
aMeMeHTOB (yryiepoaa, a3oTa). 30HAIBHOCTh Ouochepsl.
OcHOBHBIE OMOMBI CYIIN

B ToMm uncie npakTH4eCKUX 3aHATHI

Tema 9.4.
Bnusuue
AQHTPOIIOTEHHBIX
(akTopoB Ha

ouochepy

IIpodeccuonaibHO  OpPHEHTHPOBAHHOE  COJEPAKAHHE
(comep:kaHNe NPHUKJIATHOTO MOAYJISA)

Coneprkanue yueOHOro MaTepuana

UenoseuectBo B Omocdepe 3emiu. AHTPONOTEHHBIE
u3MeHeHus B Ouocdepe. [nobanmbHBIE 3KOJIOTHMUYECKHUE
npobsieMbl. CocyllecTBOBaHHE MPUPOJIbI U UEIOBEUYECTBA.
Coxpanenue Ouopa3sHooOpa3usi Kak OCHOBA yCTOWYMBOCTH
ouocheprl.  OcHOBa  pPAIMOHANBHOTO  yIPABIICHUS
OPUPOJHBIMM ~ pecypcaMH M HMX  HCIHOJb30BaHUE.
JocTmkeHnsi OMOJIOTHH M OXpaHa IPHUPOIBI

B toMm uncie IIPAKTUYCCKUX 3aHATUH

ITpakTryeckoe 3aHsThe «OTX0IbI MPOU3BOACTBA»

Tema 9.5.
Bnusinue
COLIMAJIBHO-
9KOJIOTHYECKUX
¢akTopoB Ha
3/10pOBbE
YeJoBeKa

IIpodeccnoHaAILHO OPMEHTHMPOBAHHOE  COAEpP;KaHUE
(conepxxaHue NPUKJIATHOTO MOTYJIS)

CogepxaHue yaeOHOTO MaTepHualia

310pOBBE U €ro cocTapisitomue. MakTopbl, MOTOKUTETHHO
W OTPHUIATEIBHO BIMSIONIME HA OPraHU3M 4YeJOBEKa.
[IpoGiieMa TEXHOTEHHBIX BO3JIEHCTBUH Ha 370pPOBHE
YeJIOBeKa (DJIEKTPOMArHWTHBIE TIOJisA, OBITOBAasl XHUMWS,

OK 04.
OK 07.
K 5.1.
IIK 11.1.
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U30BITOYHBIE IIYyMBI, paauanus © T.OL). AJanTamus
OpraHu3Ma d4eloBeka K (DakTopaM OKpYIKarolled Cpebl.
[Tpuammnel  GOPMUPOBAHUS  3I0POBHECOEPETAOIIETO
noBeneHus. Dusnveckas aKTHBHOCTb H  370POBBE.
Broxumugeckne aclieKThl PallMOHATHLHOTO MTUTAHUS

B ToMm unciie mabopaTOpHBIX 3aHATHN

JlaGopaTopHoe 3aHsaTHE «Y MCTBEHHAs
paboTOCITOCOOHOCTHY

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexus
KaK HayKa u
porecc

Copepxanne yueOHOro Marepuasa

-

Cenexkuus Kak HayKa M IPOLECC. 3apOKICHUE CEIECKIUU U
nomectukanus. Yuenue H. U, BasuioBa 0 neHrpax
MHOI000pa3usi ¥ MPOUCXOXKAECHUS KYJIbTYpHBIX PAacCTCHUH.
[leHTpbl NPOUCXOKIEHUS IOMAalIHUX XUBOTHbIX. CopT,
nopona, mTaMM.COBpEMEHHBIE  METOABI  CEJECKLUH.
MaccoBbsrit

U MHIUBHUIYaJbHBI OTOOpPHI B CEJIEKLMM DPACTEHUH H
KUBOTHBIX. OTleHKa 23KCcTephepa. bBIM3KOpOACTBEHHOE
cKpelBaHue — UHOpuaAuHT. YuncTas nuHus. CKpeluBaHue
YUCTBIX JUHUM. ['erepo3uc, wim rTUOpUIHAsS cua.
HeponctBenHoe ckperyBanue — ayropuauHr. OtnanéHHast
ruOpumu3anys u e€ ycnexu. VIcKyccTBEHHBIH MyTareHes u
IIOJlyY€HUE  IOJUIUIONAOB.  JlocTrmkeHuss  ceseKLuH
pacTeHNM, )KUBOTHBIX U MUKPOOPraHU3MOB

B TOM yncie npakTH4eCKUX 3aHATHI

Tema 10.2.
OCHOBBI
OHOTEXHOJIOT MU

Cogepxanue yueOHOro MaTrepuasa

buorexHosoruss Kak OTpaciib IMPOU3BOACTBA. | 'eHHas
UH)XeHepus. DTanbl co3faHus pekomOuHantHoi JIHK wu
TPAaHCT€HHBIX  OpraHu3MoB. KierouHas  uWHXeHepus.
Knerounsle KyabTypbl. MHUKPOKIOHAIBHOE Pa3MHOXKECHHE
pacTeHuN. KitonnpoBanue BBICOKOIIPOTYKTHBHBIX
CEJIbCKOXO35IMCTBEHHBIX OpPraHU3MOB. OKOJIOTUYECKUE H
ATUYECKUE poOIEMBI. I'MO - T€HETUYECKU
MOJU(PHUIMPOBAHHBIE OPTaHU3MBI

B TOM uncie npakTH4EeCKUX 3aHATHH

Tema 10.3.
brnorexuomorun
B JKM3HU U
npodeccuu

IIpodeccnoHAILHO OPMEHTHMPOBAHHOE  COAEpP/KaHUE
(coaepkaHue NPUKJIAAHOIO MOXYJIA)

Cogepxanne yueOHOro MaTepuana

He npenxycmotpeno

B TOM 4ncIie npakTHYEeCKUX 3aHATUI

1. [IpaxkTnueckoe 3ansTHe «Keiickl Ha aHanu3 nHpopMaUU
O Pa3BUTUU TNPOMBIIUIEHHONW OMOTEXHOJOTHH (M0 MMHU-
TpyIIaMm).

2. IlpakTrueckoe 3aHATHE «3aluTa Keica: IpeICTaBIeHE
pe3yJIbTaTOB  PEIIEHUs  KEHCOB  (BBICTYIUIEHHE  C
Ipe3eHTalmen )»

OK 01.
OK 02.
OK 04.
OK 07.

Paznea 11.Peruenne KeiicoB B 00,1aCTH OMOTEXHOJIOT A

SN

Tema 11.1.1

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIePKAHUE

o

Pa3zButue OMOTEXHONIOTHII ¢ MPUMEHEHUEM TEXHUYECKHUX
cucreM (OMomHXeHepus, OnonHpopmaTuka, OMOHUKA) U UX

OK 01.
OK 02.
OK 04.
OK 07.
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buorexnonoruun
U TEXHUYECKUE
CHUCTEMBI

MNPpUMCHCHUC B JKHU3HHU YCJIOBCKA, TIIOMCK W aHAJIN3
UHPOpPMALIMU U3 Pa3IMYHBIX MCTOYHHKOB (Hay4yHas H
y4yeOHO-HAy4Hass  JIdTepaTypa, CpeAcTBa  MacCOBOM
uHpopmanuu, cetb IHTEepHET U Apyrue)

K 5.1.
IIK 11.1.

B TOM uncie npakTU4eCKUX 3aHATHN 2
ITpaktuyeckoe 3ansTre «Kelicsl Ha aHanmU3 HHGOpPMALIUU O 2
pa3sBUTHH OMOTEXHOJOTUH C NPUMEHEHHEM TEXHUYECKHX
cucreM (IO  MMHHU-TpYIIIam). 3ammra  Keifca:
IIpeJICTaBIECHNE pe3yIbTaToB peneHus KelcoB
(BBICTYIIJIEHHUE C ITPE3CHTALIMEH )»

IIpomeskyTouHasi arrectanus (1uddepeHInpoBaHHbIA 3a4eT) 2

Bcero: 56
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3. YcaoBus peanuzaiuu nporpaMMbl o011eo0pa3oBaTeIbHOT0 Y4eOHOro npeamMera

3.1. MarepuanbHO-TEXHUYECKOE 00ecIeueHne

Jns peannzanuy MporpamMmbl  00Ie00pa30BaATEIBLHOIO MPEaMETa JOJKHBI
ObITh MPEAYCMOTpPEHBI CHEIHAIbHbIE TMOMEIIeHus: KabuHeT «buonorumy,
OCHAILIEHHBI 000pyJloBaHHWEM: MeOellb, JIOCKa, MeJ, HarJIsIAHbIe IOCOoOUs
(KOMILIEKTHI Yy4eOHBIX TaOJHUII, MJIAKATOB), TEXHUYECKUMHU CPEACTBAMH OOYUCHUS:
KOMITBIOTEP C YCTPONCTBaMMU BOCHPOM3BEACHHS 3BYKa, MPUHTEP, MYJIbTUMEIMA-
MPOEKTOP C IKPAHOM.

3.2. HudopmammonHoe obecredeHne peaan3anny IporpaMMebl

1. OcHOBHBIE IEYATHBIE U3/IAHMUS:

1. buonorus. ba3oslii u yrimy0OneHHblil ypoBHu: 10—11 kiaccel: ydeOHHK A1
cpenHero oo1iero oopazoBanus / moja ooiei pegakuuen B. H. Speiruna. — 2-e
u3l., nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2025. — 378 ¢. —
(O6meobpazoBarenbHbIit uKT). — ISBN 978-5-534-16228-8. — Tekcr:
aNeKTpoHHBIHN // Obpa3zoBatenbHas mwiatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/579602 (nata obpamenus: 25.06.2025).

2. O6yxoB, /. K. buonorusi: K1eTku U TKaHU: YYEOHUK JIJIs1 CPEIHETO
npodeccuonansHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u3., nepepad. u qon. — Mocksa: U3narensctBo FOpaiit, 2025. — 358 ¢. —
(ITpodheccuonansHoe oOpazoanue). — ISBN 978-5-534-07499-4. — Tekcr:
aneKTpoHHEIHN // Obpa3zoBatenbHas miatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/564645 (nara oopamenus: 25.06.2025).

3. buonorusa: y4yeOHMK W MNPAKTHUKYM Mg CpeaHero npodecCuoHaIbHOrOo
oOpazoBanus / mnojx penmakuuern B. H. fpeirmHa. — 2-e¢ u3ag. — Mockaa:
M3narenscTBo IOpaiit, 2025. — 377 ¢. — (IIpodeccnonanpHoe oOpazoBaHuE). —
ISBN 978-5-534-09603-3. — TekcT: anexktponHbIi // O6pa3oBarenibHas miatdopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/579596 (mata oOGpamicHuS:
25.06.2025).
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JloToTHUTEThHBIE HCTOYHHUKH:

1. bnuunog, JI. H. Dkoinorusi: y4eOHUK JJ1s1 cpeAHEro npodhecCuoHanbHOTO
obpazoranus / JI. H. biunos, B. B. [lonsikoBa, A. B. CemeHnua ; oz oOmiei
penakuueit JI. H. bamnoBa. — Mocksa: U3narensctBo FOpaiit, 2025. — 183 ¢. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-19148-6. — Tekcr:
aneKTpoHHbIHN // Obpa3zoBatenbHas miatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/561873 (nata oOpamenwus: 25.06.2025).

2 bproxans, @. . [Ipomermnennast skoiorus: yueonuk / @. @. bpioxans, M. B.

I'padxuna, E. E. CnobnsikoBa. — MockBa:®OPYM: UH®PA-M, 2023. — 208 c.
— (Bwicmiee o6pazoBanme). - ISBN 978-5-00091-762-6. - TekcT: 3MeKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/2033519 (nara obpamenus: 25.06.2025).

— Pexxum AOCTYIIA: I10 ITOOIINCKC.

3. Hecmenona, H. H. Dxosnorus dyenoBeka: y4eOHUK U MPAKTUKYM TSI CPETHETO
npodeccuonanbHoro oopazosanusi / H. H. HecmenoBa. — MockBa: M3narenbcTBo
FOpaiit, 2025. — 157 c. — (ITlpodeccrnonansuoe oopazosanue). — ISBN 978-5-
534-13283-0. — Texkcr: anexTponnsiit // O6pazoBaTenpHas iargopma KOpaiit

[caifT]. — URL: https://urait.ru/bcode/567085 (nata obGpamienus: 25.06.2025).
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4. KoHTpoJIb U OLIEHKA PE3YIbTATOB OCBOCHHUS 00111€00pa30BaTEIbLHOIO MpeaMeTa

KOHTpOJII) N OHOCHKAa pPACKPLIBAIOTCA 4YCPC3 JUCHUINNIMHAPHBLIC PC3YJIbTATHI,

YCBOCHHBIC 3HAHWUA W TPHUOOPETEHHBIC OOYYAIOMMMCS YMEHHWsI, HANpaBIICHHBIE Ha
dbopmupoBanre 00MUX ¥ MPOHEeCCHOHATHHBIX KOMITETESHITUN

Oo6masi/npodeccuoHanbHas Pa3zpnen/Tema Tun OIICHOYHBIX
KOMIIeTeHI[H s MeponpusiTUs
OK 01. Bsibupare crnoco6sr | Temsi2.1 -2.3, 3.1- 3.3, 4.1- | 3anonHeHWEe  CpPaBHUTEIBHBIX
pereHus 3anayu | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | Tabnui
npodeccnoHaTbEHOM 8.1, 8.2, 9.1-9.3, | Tectuposanue
et komeseray | SO, 95TLoie, 104, | PEREREE
10.2, 10.3IT-0/c, 11.111-0/c IpAKTHUCCKHX PaBOT
3amura WH/IMBUY TbHBIX
IIPOEKTOB
Brimonnenne 3aJaHui

HpOMe}KYTOHHOﬁ aTTCCTallun

OK 02. Ncnons3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | 3anoyiHeHNE CPaBHUTEITHHBIX
COBPCMCHHBIC cpencrea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tabmun
TIOUCKA, aHamu3a | 73 g1, 82 9.1-9.3 TectupoBanue
u MHTEPIPETALNH | g 17 /e 9 5[-o/c. 10.1 YcTHbI onpoc
UHpOpMAIHH, ; ’ " | TlpeacraBieHue pe3yIbTaToB
u nH($OpPMaIMOHHbIE 10.2,10.311-o/c, 11.11I-0/c MPAKTUYECKHUX padoT
TEXHOJIOTUU JJIS BBIOJTHEHUS 3amuTa WHIUBHTY ATbHBIX
3a1aq npodeccnoHanbHOM MPOEKTOB
JESITETBHOCTH Brinosinenue 3aganui
MIPOMEKYTOUHOM aTTecTaluu
OK 04. Oddexturno | Tempi2.1 -2.3, 3.1- 3.3, 4.1- | 3aroylHEHUE  CPABHHUTEIHHBIX
B3aMMOJIEHCTBOBATE U paboTath | 4.3 5.1-5.4, 6.1-6.3, 7.1-7.3, | TabmmIy
B KOJIJIEKTUBE M KOMaH/IE 8.1, 8.2, 9.1-9.3, | Tecruposanue
d4ll-ofc, 9.31ofc, 101, Egiiiiiggg;;e pe3yIbTaTOB
10.2, 10.31T-o/c, 11.111-0/c MPAKTHYECKIX paGoT
3ammra WHIABUTY ATHHBIX
MIPOEKTOB
Brimmonnenne 3aJaHul
MIPOMEKYTOUHOM aTTecTaIuu
OK 07. CopneiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | 3anosHeHUE  CPaBHUTEIIBHBIX
COXPAaHEHHIO  OKpYyx)aromed | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tabaun
Cp€abl, pecypcoc6epe>KeHmo, 7_3’ 8.1, 8.2, 9.1_9.3’ TeCTI/IPOBaHI/Ie
[IPUMEHATD SHAHUA | 9 A1 /e, 9 51T-0/c. 101 YcTHBIN onpoc
00  W3MEHEHWUH  KJIHMMATa, ; ’ " | [IpencraBieHue  pe3ysibTaTOB
TIPUHIIHIIBI OepexKITUBOTO 10.2,10.311-o/c, 11.11I-0/c MPAKTUYECKHUX padoT
MPOM3BOACTBA,  3PPEKTHBHO 3amura WHIUBUTY ATbHBIX
JeCTBOBATH MIPOEKTOB

B UPE3BBIYANHBIX CUTYyaLUAX

Brimmonaenue 3aganuit
MIPOMEKYTOUYHOM aTTECTalluu

IIK 5.1. Cobupars uCXOIHBIE

JaHHble Ay pa3paboTKu

IT-o/c

3amoJIHEHHE  CPaBHUTENIBHBIX
TaOJINILL

MpodeccronanbHO OPHEHTUPOBAHHOE COEPKAHUE(COAEPIKAHNE MPUKIAIHOTO MOJYJIsS)
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IIPOCKTHOM JOKYMEHTALlMM Ha
MH(POPMAIIMOHHYIO CHCTEMY

TectupoBanue

YcTHbIi onpoc
[IpencraBienue pe3ynbTaTOB
MPAKTUYECKUX paboT

3amura WHJIMBUTy ATbHBIX
MIPOEKTOB
Brinonnenune 3aJIaHUN

HpOMe)I(YTOHHOﬁ aTTeCTallu

IIK 11.1. OcymecTBiars coop,
00paboTKy u aHau3
nHpopmaruu IUIA
MIPOEKTUPOBaHUsI 0a3 JTaHHBIX

IT-o/c

3anoiHeHue  CpPaBHUTEIBHBIX
TabIHI

TectupoBanue

VYerHbll onpoc
[IpencraBienue pe3ynbTaToOB
NPAaKTUYECKUX padboT

3amura WHJIMBUYy alIbHBIX
MPOEKTOB
Brinmonnenne 3alaHuHA

MIPOMEXKYTOYHOM aTTECTALUK
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