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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI
OBIIIEOBPA30OBATEJBbHOM JUCHUILIAHBI

1.1. MecTo THCHMIUIMHBI B CTPYKTYpe odpa3zoBaTteabHoii mporpammsl CIIO:
OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o00A3aTeIbHOM YacTbIO
0011e00pa3oBaTeIbHOTO UKJIa 00pa3oBaTeNbHON mporpammsl B cootBercTBun ¢ ®I'OC CIIO

38.02.03 «OnepauuoHHAas 1eATEJIbHOCTH B JIOTHCTHKE)

1.2. Heau 1 miiaHupyemMblie pe3yabTAaThl 0CBOCHUS IHCHUILINHBI:
1.2.1. Heab aucuunjiuHbl

Coneprxkanue nmporpaMmMbl 00111€00pa30BaTeIbHON JTUCIUIIIMHBI «bUOI0THsY HAITPaBICHO
Ha JIOCTWXKEHHME pe3yibTaToOB e€e M3ydyeHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yuetoM npocdeccuonansHoil HampaBieHHocTd PI'OC CIIO. llens wu3ydeHHS AUCHUILTAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIONIUMUCS 3HAHUSIMH O CTPYKTYpHO-
(yHKIIMOHAJIBHOW OpraHu3alluy JKMBBIX CHCTEM pa3HOIO paHra M MpHOOpETeHUuEe YMEHHM
WCIIOJIb30BATh ATH 3HAHMS JIJIsl TPAMOTHBIX ACMCTBUI B OTHOLICHUH OOBEKTOB KUBOM MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.
Joctrxenne 1eau U3ydyeHus AUCUUIUIMHBL «buonorus» Ha 06a30BOM ypoBHE oOecreunmBaeTrcs
peLIeHNEM CIIEIYIOMNX 3aau:
o OCBOEHHE O00yYarolMMHCS CHCTEMbl 3HaHMM O OMOJOrMYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBUiax, CIYKallMX OCHOBOHN Uil (OpMUpPOBaHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAyYHOI KapTHUHE Mupa,
0 METO/AaX HAay4yHOro IO3HaHHs, CTPOCHUH, MHOTOOOpa3HMH M OCOOEHHOCTSAX MKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3alliH, BBIIAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJIoruy;
o dbopMupoBanue y 0o0y4armuxcs MO3HABATENIbHBIX, MHTEIJIEKTYaIbHbIX
U TBOPYECKMX CIOCOOHOCTEM B Ipollecce aHaiuu3a JAaHHBIX O MyTSIX  Pa3BUTHUS
B OMOJIOTMH HAay4YHBIX B3IJIAZ0B, UACH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHE Y oOOyd4aromuxcs oOmei KynbTypbl, (YHKIMOHAJIBLHONH TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
o dbopMupoBaHUEe Y 00yYaromMXCs YMEHUN WIUIIOCTPUPOBATH 3HAUEHHE OHMOJIOTHMUYECKUX
3HAHUM B MPAKTHYECKOW JEATEIBHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIUHCKHUX

TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;



o BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH ITO3HAHHUS YEJIOBEKOM KUBOU

IPUPOJIBI, HEOOXOTUMOCTH OEpPEeKHOTO OTHOIIEHHUS K HEed, COOMIOIEHUS] STUUYECKUX HOPM MpU
POBEICHUH OMOJOTMUYECKUX UCCIIeIOBAHUM;

. OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS KOJIOTMYECKOM
KYJIBTYPBI, U1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

. NpPUMEHEHHE TMPUOOPETEHHBIX 3HAHUM W yMEHHM B  TOBCEAHEBHOW  JKHU3HU
JUIsL OLIEHKM IIOCIEACTBUM CBOEH JEATENbHOCTH IO OTHOIIEHHIO K OKpYXaroulel cpene,

COOCTBEHHOMY 3/10pPOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP POPHIAKTUKN 3a00IeBaHUI.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHS 0011€00pa30BATEIbHOM IMCUMILVIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

O6mme xomnetrenuu (naiee — OK) u npodeccuonansubie komneteHmu (naiee — [MK) ®IOC
CIIO B COOTHECEHHUH c JUYHOCTHBIMH, METaIpeIMETHBIMU
W TpeIMeTHBIMH  pe3ylnbTaTamMu  oOydeHuss 0OazoBoro ypoBHsS (manee —  [IPO)

®I'OC COO npexncrapiieHbl B Ta0IULIE:



Ko u ILnanupyembie pe3yJbTAThl 0CBOCHHS TUCHHIIIUHBI

HanMeHOBaHHe

(l)OpMI/lpyeMbIUX Oo6ue JMCcHUNIMHAPHbIE

KOMIeTeH Ui
OK O0l. Beibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecCTE M POJH OMOJIOTHU
croco0bl  pelieHus | TPYAOBOrO BOCIIUTAHUS: B CHCTEME€ HAay4YHOIO 3HaHMs;, (YHKUMOHAIbHOM TIPaMOTHOCTH
3ajga4 - TOTOBHOCTh K TPYAY, OCO3HAHME IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PELICHUS KU3HEHHBIX MPOOIeM.
npodeccHOHaIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KaHHE
JeSTEIbHOCTH - TOTOBHOCTh K AKTHBHOH IESTEILHOCTH TEXHOJOTUYECKON | OCHOBOMOJNATAIOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHI:
IPUMEHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIE€TKa, TKaHb, OpraH, OpPraHWU3M, BUJ, MOIMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTE | IKOCUCTEMa, OnoteHo03, Onocdepa; Mmetabonm3M (0OMEH BEIIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHe SHEepruM), TIoMeocTa3 (caMoperyssuus),

- HWHTEpeC K pauyHbiM cdepaM npodeccCHOHATBHON
eITEIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTyaJM3UPOBATH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBECHHBIA NPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukauu u 00001eHNS;

- OTIPEICIIATH 1EH JISATSIILHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTPUBAEMBIX SIBICHUSIX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTaTOB
MOCJIENCTBUN IEITEILHOCTY,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIHLCKOMN

JCATCIIBHOCTh, OICHHUBATH
oejisiM, OLCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTypHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BE/ICHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aLUs.

[1P6 3. CdopMupOBaHHOCTb YMEHMsI PacKpblBaTh COJEp>KaHUE

OCHOBOTMOJAralomux  OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOK/ICHMS )KU3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTOJIAranme OMOJIOrHuecKre 3aKOHbI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. Baswmiosa, 3. ['ekkens,
®. Mromnepa, K. bapa), rpaHunbl uXx OpUMEHUMOCTH K KHUBBIM
CHCTEMAaM.

ITP6 5. IlpuobpeTeHne OmpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
H&y‘IHOFO IIO3HAHU, I/ICHOJ’IB?;yeMBIX B 6I/IOJ'IOFI/II/IZ Ha6J'IIOJleHI/I${

Y OMMCAaHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUMN; OpraHU3aluu
158 HpOBeJIeHI/ISI 6I/IOJ'IOFI/I'-IGCKOFO 3KCHepI/IMeHTa, BBIABHUXCHU A
THUITIOTES, BBIABIICHUA 3aBUCUMOCTH MC)K)Iy I/ICCJ'Ie)IyeMI)IMI/I
BEJIMYMHAMH, 00BACHEHHS MOJIYYeHHBIX pE3YNbTATOB
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U TMPOCKTHOW JIEATEIBHOCTH,
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTb I‘PIHOTC?;Y

€c peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0I€ peIHeHI/HI 3a1a4u
pe3yJbTaThl, KPUTHYECKH OILEHWBATh HX JOCTOBEPHOCT,
HpOFHO?;I/IpOBaTI) NU3MCHCHHUEC B HOBBIX YCJ'IOBI/IFIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXC MaTepUaAIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;
-- YMETh NIEPEHOCUTH 3HAHHS B TTIO3HABATEIIbHYIO

U TIPAKTHYECKYIO 00J1aCTH )KU3HEACATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEAMETHBIX
oOJacrei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaratb OPHTHHAIbHBIC
MOJIXOJbI U PELICHUS

HaBbIKaMM  pa3pCIICHHA

U (opMynupoBaHMs BBIBOJAOB C HCIOJIB30BAHUEM HAy4HBIX
MIOHATUN, TEOPUN U 3aKOHOB.

I1P6 6. ChopMupoBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NPU3HAKH  BHUPYCOB, KIETOK MPOKAapUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (OTOCUHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Mei03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA U Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHesa), 00pbObl 3a
CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHUs,
IPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOT€HHBIX  W3MEHEHHH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEBpallleHUe IHEpruu B buocdepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NPUMEHSTH I[OJIYYEHHbIE
3HaHUS U1 OObSICHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C LIeTIbI0 00ecneueHHs 0€30IaCHOCTH CBOETO 3/I0POBBS U 310POBbSI
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOPM I'PaMOTHOTO MOBEICHUSI B OKPYKAIOIIEH TPUPOIHOU CPENE;

NOHUMaHWE  HEOOXOJUMOCTH  HCIOJb30BaHUA  JOCTHXKEHHH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pPallOHAIBHOTO
IPUPOIONOIB30BAHUS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OHOJIOTHYECKUE
3a/1a4M, COCTABIISATh TEHOTUIIMYECKHUE CXEMBI CKPEILMBAHUS

JUIS. pa3HbIX THUIIOB HACJEJO0BaHUS IPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATh CXEMBI IIEPEHOCA BEILECTB U DHEPTHMM B IKOCHCTEMAX
(uenu nmuTaHUs, MUILIEBBIE CETH).

IIP6 9. CdopMUpOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nH(popMannlo OUOJIOTUYECKOTO  COJAEpKAHMS, BKIIOYAOILYIO
TICEB/IOHAYYHbIE 3HAHMS M3 PA3JIMYHBIX HCTOYHHMKOB (CPEICTBa
MaccoBod  MH(pOpMallMU, HAYy4YHO-TIOMYJSPHbIE MaTepuabl);
MHTEPIPETUPOBATH THUYECKHE ACTIEKTBI COBPEMEHHBIX
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HCCIENOBaHUN B  OWOJIOTMHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTth rjao0aJibHbIE 9KOJIOTHYECKHE poOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATh IO OTHOIICHWUIO K HHUM

COOCTBEHHYIO MMO3HIIHIO.

I[TP6 10. ChopMHupoBaHHOCTHL YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMu M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
MCIOJIH30BATh NOHATHIHBIN annapaT OMOJIOTHH

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeacTBa  TIOWCKa,
aHaiM3a

U HHTEPIpETAINH
uHpopmanuu

¥ HMH(OPMAIIOHHBIE
TEXHOJIOTHH TUTST
BBITIOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pe3yNabTaThl JOJDKHBI OTpaXkaTb B YacTHU:
[IEHHOCTH HAYYHOTO MO3HAHUS:

-c(hopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIICCTBCHHOMN
MPAKTHUKH, OCHOBAaHHOTO  HAa  JUAJNOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MeranpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnajneHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJaJeTh  HaBbIKAMU  TMOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIIATh TIOHCK, aHaJuns, CHUCTEMATH3ALNIO

U MHTEPIpETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

- OLIEHUBAaTh JOCTOBEPHOCTb, JIESTMTUMHOCTh HH(pOpPMAINH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHU O MECTE M POJI OMOJIOTHH

B CHCTEME HAYYHOTO 3HaHHs, (YHKIMOHAIBHOM TPaMOTHOCTHU
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NTPOo0JIeM.

[IP6 7. ChopMUPOBAHHOCTb YMEHHUS NPUMEHSTH I[OJIYYEHHbIE
3HaHUS U1 OObSICHEHHUsS] OMOJIOIMYECKHX IPOLECCOB U SIBICHUH,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C LieNblo obecrieueHus: 6€30MacCHOCTH CBOETO 3/10POBbsI U 37J0POBbS
OKPY’KaIOIUX JIIOJEH, COOJIIOJCHHS 370pOBOTO O0pa3a KHU3HH,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpYXarolleil MpUpoIHON cpejie;
NOHMMAaHWE  HEOOXOIUMOCTH  HCIOJNB30BAHHUSA  JOCTHIKEHHN
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH Ul palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 10. CpopmupoBaHHOCTH yYMEHHMH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUIHBIN arnmapar 6MoJ0ruu

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yibTaTbl HOJUDKHBI OTpPAXaTb B YaACTH:

LHEHHOCTM HAYYHOTO TO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATEIbHOCTh
VHJIUBUAYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOOB
Hay4YyHOT'O MO3HAHHUS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAONIONEHUS U
OIMCAaHUsA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHU3alyu U
MpoBeJIeHUsI  OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIIBUXKEHUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY MCCIEAyEMbIMU
BEJTMYUHAMHU, OOBSICHEHHSI TIOTYYEHHBIX PE3YJIbTaTOB

u  (QOpMyTUpOBaHHUS BBIBOJOB C HCIOJb30BAHUEM HAYUYHBIX
MTOHSITU, TEOPUN U 3aKOHOB




0) cOBMECTHAs IeSITEIIbHOCTD:
- IOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAaH/IHOM
Y MHIUBHUIYaJIbHON paOOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
pacnpenensitb poJiM € y4eTOM MHEHUWA YYaCTHUKOB

00CYyXJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MPUMEHSITh
3HaHUS

00 W3MEHEHUHN
KJIMMaTa, MPUHIUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHUsIX

JlnyHOCTHBIE pe3yabTaThl JOJDKHBI OTpa)kaTb B YaCTHU:
AKOJIOTMYECKOTO BOCITUTAHUS:

- c(hOpMUPOBAHHOCTH 9KOJIOTUYECKOU KYJIbTYpBHI,
MMOHUMAaHUE BJIMSHUS COLMATBbHO-D)KOHOMHYECKUX MPOLECCOB
Ha COCTOSIHME NPUPOIHOMN
U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUI B OKPYKAIOLIEH
cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOIO pa3BUTHUA
YEJI0BEYECTBA;

- AKTHBHOE HEINpUATUE JIEUCTBUH,
OKpYKarolllei cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE IKOIOTUIECKUE
MOCJIEACTBHS NPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBPAILATh
UX;

- pacummpeHue
HaIlpaBJIE€HHOCTH.
MetanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKaTh:
OsnaneHue YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JICSITEIIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHJIHOU
Y MHAUBHUIYaJTLHON pabOTHI;

INPUHOCAIIUX BPCO

OIIbITa ACATCIBHOCTU 3KOJOTHYEeCKOM

- HpI/IHI/IMaTI) e COBMGCTHOf/i JACATCIIBHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JIEUCTBUS
M0 ee JOCTIDKEHWIO. COCTaBIATh IUIaH  JIEWCTBHIH,

[TP6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO MTO3HAHMSI, UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOIEHUS

U OIUCAHMS KUBBIX CHCTEM, MTPOLIECCOB U SIBICHUIA; OpraHU3aI|H
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHUS TIOJTYYCHHBIX PE3yJIbTaTOB

U (QOpMYyIUpPOBaHUS BBIBOJOB C HCIOJIb30BAHUEM HAYYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTh YMEHHS BBIACNSTH CYIICCTBEHHbBIE
OpU3HAKW  BHUPYCOB, KIETOK IPOKApUOT U  DYKapuoT;
OJTHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BH/IOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TPEBPALICHUS DHHEPTUU B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO U SHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
MeH03a,  OIUIOJOTBOPEHMS,  Pa3BUTUS U Pa3MHOXKEHUS,
WHJUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOro OTOOpa, BUA00Opa30BaHUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOTIOTEHHBIX W3MEHEHUU
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MpeBpallleHue SHEpTHU B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HAHUS JJI1 OOBSICHEHHUS OMONOTHYECKUX MPOIECCOB U SIBICHUH,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHHH B ITOBCEIHEBHOW KU3HU
C LIeNbl0 obecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbsI U 37I0POBbS
OKPY’KAIOIMUX JIFOZICH, COOJIONCHHS 370POBOTO OOpa3a >KH3HU,
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pacrpenensiTh pold C yYeTOM MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

HOpPM TPaMOTHOTO MOBEJCHHS B OKPYXAIOIIel MPUPOAHON Cpee;
IIOHUMAaHUE  HEOOXOIMMOCTH  HCIIOJIb30BAHUS  JTOCTUKEHUI
COBPEMEHHOUM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOAONOJIB30BAHUS

IIK
[InanupoBath
paboTy  DJIEMEHTOB
JIOTUCTUYCCKOM
CHCTEMBI

4.1.

- Oco3HaHHBII BEIOOD Oymymiei mpodeccuu u
BO3MO>KHOCTEHN peanu3aii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB; OTHOIICHHE K MPO(ecCHOHAIBHON NeATeThHOCTH
KaK BO3MOYKHOCTH YYacCTHsI B PCIICHUH JTMYHBIX,
0O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0JeM.

- YMeHHUe CaMOCTOSATENBHO ONPEAEIIATh LENH IeATEIbHOCTH U
COCTAaBJIATh  IUIaHBl  JESATEIBHOCTH;  CAMOCTOSITEIILHO
OCYIIECTBIISITh, ~ KOHTPOJUPOBATb U  KOPPEKTHUPOBATh
JeSITebHOCTD; MCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JIOCTHUKEHHUSI TIOCTABICHHBIX II€JIed W pealu3aluy IJIaHOB
NeSITeIbHOCTH; BEIOMPATh YCIIEIIHbIE CTPATErMH B pa3IMYHbIX
CUTYalUsX.

- CdopmupoBaHHOCTH TMpPEACTABICHUNH O MecTe OWONOTHH B
COBPEMEHHOW HAYYHON KapTHHE MHUpA: HAOIIOJCHUS U ONMUCAHHS
YKUBBIX

CHCTEM, MPOLECCOB M SIBJIICHUM;

OHOJI0rHYECKOTO

OpraHuzaluvu U
MIPOBEJICHUS
TUIOTE3,

OKCIICPUMCHTA,
3HAYUMOCTH  MCXKAY
IMMOJIYUCHHBIX

BBIIBHUXKCHUA
HCCICAYEMBIMU
PE3yJIbTAaTOB n

BBISIBJICHUS
BCIMYMHAMHU,  OOBSICHEHUS
(bOpMyITUPOBaHUS BBIBOJIOB C UCIIOJIH30BAHUEM HAYYHBIX MTOHSTHI,
TCOpUH U 3HAHWU MMOHUMAHHUE POJH OHOJOrHH B (DOPMHPOBAHHH
Kpyrozopa " (YHKIMOHAJBHOW TPAMOTHOCTH YEJIOBEKA ISt
PEIICHUA IPAKTHUYCCKUX 3a/1a4,

- chopMHpPOBAaHHOCTh  yYMEHHUU

UHPOPMALIUIO  OHMOJIOTHYECKOTO

KPUTHYCCKU OLICHUBATH

COJIEp’KaHus, BKJIOYAIOIIYIO

IICEBJIOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW MH(POPMALIMHU, HAYYHO-TIONYJISIpHbIE MaTepHabl);

- HHTCPIIPETUPOBATDH OTUYCCKUC ACIICKThI COBPCMCHHBIX

HCCJIEIOBaHUN B 6I/IOJ'IOFI/II/I, MCIHUINHC, 6HOT€XHOHOFI/II/I;

- paccMarpuBaTh TIJIOOAJbHBIE 3KOJOTMYECKHE  MPOOIIEMBI

COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHUIO K HUM

COOCTBEHHYIO TIO3HUIIUIO;

- chOpMHpPOBAHHOCTb  YMEHMH  cO3JaBaTb  COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
uHboOpMallUM M3  HECKOJbKUX  HCTOYHHMKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUHHBIN amnmapar 6MoJ0Tuu




2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJBbHOM JUCIATLIIMHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI THCHUTLIAHBI 72
B T.4.
OcHoBHOe coep:kaHue 72
BT. 4..
TEeOpeTHIecKoe 00yIeHHE 38
nabopaTopHbIE U MPAKTUYECKUE 3aHATHUS 22
IIpodeccuoHanbLHO OpEHTHPOBAHHOE COlePKaHMe (CoMep:KaHue 12
NPHUKJIATHOTO MOIYJIs1)
BT. 4..
TeopeTudeckoe o0ydyeHue 2
J1a00paTOPHBIC U IPAKTUYCCKUEC 3aHATHUS 10

IIpome:xyToyHast arrecTanus (AuddepeHuMpoBaHHBIN 3a4eT)
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

®opmupyemMble
HanmenoBanme Oo0bem
Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble H MPAKTUHYECKUE 3aHATHS KOMIIEeTeHI[U U
pa3/iesioB M TeM 4acoB
1 2 3 4
OCcHOBHOE cO/Iep:KaHue
Paznen 1. Buosorust kak Hayka. ZKuBble cHCTeMbl H HX OPraHu3auus 1
Tema 1.1. Copneprkanue y4eOHOro Marepuasa
buonorus Bbuonorust — Hayka o xuBoi npupozae. CBs3u OHOIOTHUN C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
B CHCTEME HayK. JIpYTMMH €CTECTBEHHBIMU HayKaMu, Quiiocodueid, peauruei, STUKON, 3CTETUKONW U MPaBOM.
Oobmas Posnp Oumonormn B (OpMHPOBAaHMM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKHX HayK. 1
KU3HU MeTtoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOJCHNUE, SKCIIEPUMEHT, ONUCAHUE, M3MEpEeHHeE, OK-02
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeT n3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHU OpraHu3alNH ouocucrem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - T'eOlEHOTHYECKUH),
6rochepHbIit
Paznen 2 XuMHuYecKHii cOCTAB H CTPOEHHE KJIETKH 10
Tewma 2.1. Copnepkanne yaeOHOro MaTepuana
XUMUYECKUN COCTaB | XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThI, MUKPOIJIEMEHTBHI.
kieTku. Bona Bona n MuHepanbHble BemecTBa. DYHKIMM BOABI M MHHEPAJIBHBIX BEIIECTB B KIIETKE. 1
U MUHEpAJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BCIIICCTBA ITpakTnueckoe 3aHsTHE
Ne 1 «buonoruueckass pojab MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESTEIbHOCTU 1
OpPTaHWU3MOB, MPOSIBIICHUS TUCOATTaHCA MUHEPATTBHBIX 2JIEMEHTOB) OK-01, OK-02,
Tema 2.2. Coneprkanue yueOHOro MaTepuaa OK-04
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buonornyecku
BaKHBIE XUMUYECKUE
COEIMHEHUSI

benku. CoctaB u crpoeHue 6e1K0B. AMUHOKUCIIOTH — MOHOMEpHI OenkoB. HezameHumbie U
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpBl OEIKOBOIA
MOJICKYJbI (TIepBUYHAS, BTOpUYHAS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buomornyeckue ¢yHkuun OenkoB. DepMEeHTHI — OHOJOTHYECKUE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHH(PUYHOCTD.
Kodepmentsl. Butamunbl. Otinudnsi epMEHTOB OT HEOPTaHUIECKUX KaTaTn3aTOPOB.
VYrneBoabl: MOHOcaxapuabl (TJIr0K03a, prbo3a u ae3okcupubo3a), nucaxapuiabl (caxaposa,
JAKTO3a) W TOJHCaxapubl (Kpaxmal, TJIMKOTeH, IeJUII0NI03a). buomorndeckue (QyHKIUH
yraeBonoB. Jlunuael:  Tpurimuepunbl, Gochomunuabl, crepounsl. [ uapodunbHO-
runpodoOHbIe cBOKCTBA. bruonornueckue GpyHkmu aunuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB
U JUIIUJ0B KaKk UCTOYHUKOB 3Hepruu. Hyknennossie kucnotsl: JJHK nu PHK. Hykneotuaer —
MOHOMEpBI HYKJIEHMHOBBIX KucioT. Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynkuuu PHK.
ATO®: crpoenne u GyHKIIUU

JIabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEeroaBaTeis)

Ne 1 «Onpenenenue Burtamuna C B IpoJIyKTax MUTaAHUS

win «OnpezeneHre HaIMIMs KpaxMaia B IPOJyKTax MUTaHUs

i «[ 'uapopmnbHO-THAPOGOOHBIE CBOWCTBA JIUITHIIOBY

win «M3ydyeHne KaTaJMTHYECKOM aKTUBHOCTU (EpMEHTOB (HAa IMpUMEpe aMuila3bl MU
KaTaJyia3bl)»

Tema 2.3.

CtpyKTypHO-
(byHKIMOHATIbHAS
OpTaHu3aIHsl KIETOK

CopepxaHue yaeOHOT0o MaTepuana

[MuTonorus — Hayka o kieTke. KnetouHas Teopust — mpuMep B3auMOAEUCTBUS Ui U pakToB
B HAyYHOM ITO3HAHUU. MEeTO/IbI U3yUEHUS KIETKH.

Knerka kak nenoctHast xuBasg cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
memOpaHna, mosiekyinbl JIHK kak renetnueckuil anmapar, cuctemMa CUHTe3a OeJka.

Tunel KIETOK: JykKapuoTH4ecKas U mnpokapuornyeckas. (OCOOEHHOCTH CTPOECHHUS
npokapuoTuyeckoit kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN Ki1eTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJIETOYHas CTEHKa, TIIMKOKaIMKC, MX G(yHkiuu. I[lmazmaruueckas
MeMOpaHa, €€ CBOMCTBa M (hyHKITUH.

[lutoriasma u ee opraHouabl. OmgHomemOpanHble opranoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHJPHH, IUIACTUJBIL.
[TpoucxoxxaeHnne MUTOXOHApPUN M mnactu]. Buasl mimactun. HememOpaHHBIE OpraHOUABI
KJIETKH: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKH, KIyTUKU. DyHKUUU
OpraHOMJOB KJIETKU. BKiltoueHus.
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Anpo — perynaropHslii neHTp KieTku. CTpoeHue sizpa: saepHas 000j0uKa, Kapuoliasma,
XPOMATHH, SJPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlabopaTopHble 3aHATHS (HA BEIOOP MPEIoaaBaTelis)

Ne 2 «Ctpoenmne kieTku (pacTeHUs, )KUBOTHBIC, TPHOBI) M KJICTOYHBIC BKIIFOUEHUS (Kpaxmall,
KapOTUHOM/IBI, XJIOPOILIACThI, XPOMOILIACTHI)»

i «M3ydeHue cTpoeHus KJIETOK pacTeHUH, )KMBOTHBIX U OAKTEPHH MOJ MHUKPOCKOIIOM Ha
TFOTOBBIX MUKPONpENapaTax U UX OIMUCAHUE»

i «[IpoHuiiaeMocTs MeMOpaHsbI (TIa3MOJIH3, TETIa3MOIIN3))»

Pazgen 3. ZKuznenessTeJLHOCTDL KJIETKH

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpalIcHue

SHEPrUu

B KIIETKE

Copepxkanne ydeOHOro Marepuana

OOmeH BeniecTB, WK METa00JIU3M. ACCUMIIALNS (TJIACTUYECKUA OOMEH) U TUCCUMMIISLINS
(9HepreTuueckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3akoHOB
COXpaHEHUs BEIECTBA M SHEPrMU B TMOHMMaHMKM MeTabonmu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPO(HBIA U rerepoTpodHbIi. Ponb ¢epMeHTOB B 0OOMEHE BEIIECTB M IMPEBPALICHUH
sHeprun B kieTtke. Porocunrte3d. CBeroBas M TeMHOBas (as3bl ¢orocuHTe3a. Peakuun
dorocunTe3a. DPdekTuBHOCTH (HOoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a AJIS JKU3HU Ha 3emiie.
Bnusiaue ycnoBuil cpeqpl Ha (JOTOCHHTE3 M CIIOCOOBI TOBBIMICHHS €r0 MPOAYKTHBHOCTH Y
KyJbTYpPHBIX pPAacTeHMH. XeMOCHHTe3. XeMOCHUHTe3Upyolue OakTepuu. 3HadYeHUE
XEMOCHHTe3a JJIS )KU3HU Ha 3eMIIe.

DHepreTHyecKkuii OOMeH B KIIETKe. PaciienieHre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHUE
SHEPIUU B KIIETKE. DTambl 3HepreTuyeckoro ooMeHa. I'nukonus. bposkeHue M ero BHIBL
Kucnoponnoe okucnenue, i KieToyHoe JbixaHue. OkucautenbHoe GochopuirpoBaHHe.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMeHa

Tema 3.2.
Buocuures Oenka

Copepkanne y4eOHOro Marepuana

Peakuuu MmatpuunHoro cuHTe3za. ['eHetnueckas wuHpopmanus u JIHK. Peanuzanus
reHeTUYeCcKoi nHpopMaIuu B KiIeTke. [ 'eHeTu4yeckuii Koa u ero cBoiicTBa. TpaHCKpHmmus —
matpuuHblii  cuHTe3 PHK. Tpancnsmus — OuocuHTe3 Oenka. OTambl TPaHCISIUU.
KoanpoBanue amuHokucinoT. Ponbs pubocom B OnocuHTe3e Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenne 3aa4 Ha ONpCACIICHUEC TOCIICAOBATCIbHOCTHU HYKIICOTUIOB»

Tema 3.3.
Bupycer

Copneprkanne ydeOHOro MaTepuana

Hexknerounslie ¢popmsl xu3Hu — BUpychl. Mcropust otkpbiTust BupycoB (/. U. MBanoBckwmii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTro IMKJa BupycoB. bakrepuodaru. bone3nu pactenuit,

OK-01, OK-02,
OK-04
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KMBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmmyHnozaedunura yenosexa (BUY)
— Bo30Oynutens CIIM/la. [IpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00J1€BaHUI

Pa3nen 4. PazmHoKeHHe M HHANBHAYAJbHOE PAa3BUTHE OPraHNU3MOB

Tema 4.1.
JKW3HEHHBII LIUKI
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounslii 1K, WIM SKA3HEHHBIH 1MKI KieTku. HuTepdasza m muto3. Ilpomeccsr,
npoTtekaromue B uaTepdase. Perukamnus — peakius matpuanoro cuareza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA00Op — KapuOTHIl. [IUIIIONIHBIN U TalIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lluToNMOrMUecKne OCHOBBI Pa3sMHOXKEHHUS M HMHIMBUAYaJIbHOTO
pa3BUTHUS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue
Ha Pa3HbIX CTaAMAX MUTO3a. buonmormueckuii cmbicn murosa. Ilporpammupyemast rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpPraHHU3MOB

CopepxaHue yaeOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaATUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €T0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3smHOXkeHUe, ero oTinuusg ot Oecrnonoro. Meito3. Cranun Mmeiiosa. IIpoueccsl,
MPOUCXOAIIME Ha craguax wmeino3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorudeckuii cMbIci U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y KMBOTHBIX. ITomoBEIE kene3bl: CEMEHHUKH W SHYHUKH. O6p2130BaHI/I€ " pa3BUTUC
IOJIOBBIX KIETOK — TraMeT (CrepMaro3oui, sHIEKIeTKa) — CIIepMaToOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmonorBopenue. [lapreHorenes

Tema 4.3.
NupuBunyansHoe
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOro MaTepuana

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (AMOpHOreHe3). DTarnbl
SMOpPUOHANILHOTO pa3BUTHA y TMO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPYJISLUS,
opranorere3. IlocTamOpuoHanbHOe paszBuTHE. THIBI MOCTIMOPUOHAIBHOTO Pa3BUTHUS:
npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKJICHHbIE ypoAcTBa. PocT m pasButue pacteHuil. OHTOreHes3
IIBETKOBOT'0 paCTEHMS: IBOMHOE OIUIOAOTBOPEHUE, CTPOCHUE CEMEHM, CTAANH Pa3BUTHS

HpaKTI/ILIeCKI/IC 3aHATUA

Ne 3 «HpexnronHbIe 3200JI€BaHUS U AIIUIEMHH B UCTOPUH YEIOBEUYECTBAY.
Ne 4 «Baxknunanus kak npoduiakTuka nH(EKIMOHHBIX 3a001eBaHMI»

OK-01, OK-02,
OK-04

Paznen 5. HacjieACTBEHHOCTh M M3MEHYHBOCTh OPraHM3MOB

11

Tema 5.1.

\ Copnepkanne y4eOHOro MaTepurana

OK-01, OK-02,
OK-04
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3aKOHOMepHOCTI/I
HacCJICa0BaHUsA

[Ipeamer u 3amaun reHeTUKU. Poib TUTONOTMU W AYMOPHOJIOTHH B CTAaHOBJICHHH T€HETHUKH.
Bxnag poccuiickux M 3apyOeXHBIX YUYEHBIX B pPa3BUTHE TE€HETUKH. MeToAbl Te€HETHUKU
(THOPHIONIOTUYECKUH,  ITUTOTCHETHUYECKUI, MOJICKYJISIpHO-TeHeTHYecKkni). OCHOBHbBIE
reHeTu4ecKue NoHATHA. | eHeTnueckas CHUMBOJIMKA, UCIIOJIb3YCMasd B CXEMax CerH_[I/IBaHI/II\/JI.
3aKOHOMEPHOCTH HACJIeJIOBaHUS TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpeIlMBaHWE. 3aKOH €IUHOOOpa3wsi TUOpUIOB TeEpBOro  mokoJeHus. I[IpaBuio
JOMUHUPOBAHUA. 3aKOH pAaCHICIUICHUs TPU3HAKOB. ['mrore3a umctoThl ramer. IlomHoe u
HETNOJIHOC  JOMHHHpOBaHHE. JIUrMOpuaHOE  CKpelMBaHHE. 3aKOH  HE3aBHUCHMOIO
HACJIC/IOBAaHHUs TPU3HAKOB. [[UTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanm3upylomee CKpemmuBanue. VICronp30BaHUE aHATU3UPYIOMIETO CKPEIIUBAHUS IS
OIpEJICIICHUs] TEHOTUTIA 0COOH

IIpakTHueckoe 3aHsATHE

Ne 5 Pemenue 3a/la4d Ha OIpcACICHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHLIX
IIPU3HAKOB IIpXU MOHO-, IU-, HOJH/IFI/I6pI/Il[HOM " AaHAJIIM3UPYIOIIEM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIINYCCKUX CXCM CKPCIIHNBAHUA

Tema 5.2.
CuemnineHHoe
HacJICJOBaHUE
MIPU3HAKOB

Copneprkanue y4eOHOro Marepuana

CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. Moprana o crienjieHHOMY Hacje10BaHUIO
reHoB. Hapyiienue ciiemyieHusi TeHOB B pe3ysibTaTe KPOCCHHTOBEpa. XPOMOCOMHASI TEOPHUS
HACJIEACTBEHHOCTH. [ eHeTuYeCKre KapThl.

I'enernka mona. XpoMOCOMHOE OMpeAesieHUE Moyia. AyTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omMorameTHble U TeTeporaMeTHble opraHu3Mbl. HacienoBanue MpU3HAKOB, CLEIJIEHHBIX C
10JIOM

HpaKTI/IquKOC 3aHATUC

No 6 Pemenue 3amad Ha omnpeneieHHE BEPOSTHOCTH BO3HUKHOBEHHWS HACIEICTBEHHBIX
IPU3HAKOB TIPU  CLEIUICHHOM HAcCJIE€JAOBAaHWM, COCTABJICHUE TEHOTUIIMYECKUX CXEM
CKpPEIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYNBOCTH

Copepkanne ydeOHOro Matepuana

N3menunBOCTh. BUibl H3MEHYNBOCTH: HEHACIIEACTBEHHAs U HacleACTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuanuonsslil psa u BapuanonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
U KauyecTBEHHbIE MpH3HAKW M HUX HopMa peakiuu. CBoilcTBa MOIU(UKALMOHHOM
U3MEHYHUBOCTH.

HacnenctBeHHasi, win TeHOTUIHMYECKass HM3MEHYMBOCTh. KoMOWHAaTHMBHAs W3MEHYUBOCTD.
Meiio3 M 1OJIOBOM MpolecC — OCHOBA KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalMOHHas
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M3MEHYMBOCTh. Kiaccudukarus MyTamnuii: TeHHbIC, XPOMOCOMHBIC, TeHOMHBIC. YacTtoTa u
NPUYHHBI MyTanuid. MyTtareHHble (PakTOpbl. 3aKOH TOMOJIOTHUYECKUX PSI0B B HACIIEACTBEHHON
W3MEHYHNBOCTH

H. 1. BaBunona

HpaKTI/I‘ICCKOC 3aHATUC

Ne 7 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB TPHU PaA3JIMYHBIX THUIIAX B3aMMOJICHCTBHS T€HOB, COCTABJICHUE TC€HOTHUITMYECKUX
CXEM CKpEIIMBaHUS

Tema 5.4.
T'eHeTnka yenoBeka

CopepxaHne yaueOHOro Marepuaa

I'enetuka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
reHealornYeckuii, OJIM3HELOBbIH, LHUTOTeHETUYECKUH, OMOXMMUYECKUH, MOJIEKYJISPHO-
reHeTnyeckuil. COBpEMEHHOE OIpEAE/EeHUE TE€HOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
TFeHOTUIIMPOBaHMUE, B TOM uHcie ¢ nomouisto [11[P-ananuza. Hacnencrsennsle 3abosaeBanus
YyeJloBeKa: TEHHble 00Je3HH, OOJIe3HW C HACJIEACTBEHHOW MPEapacoyioKEHHOCTbIO,
XpoMOocoMHble Oose3Hu. ComaTtndyeckue W reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[Mpunmnel  310poBOrO  00pa3a  JKWM3HHW, JAMArHOCTHKH, MNPOMQWIAKTUKH H  JICYCHUS
IreHEeTUYecKuX  Oose3Hel.  MeauKo-reHeTU4YeCKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEIUIUHCKOW TEeHETUKH B TMPEIOTBPAIICHUH M JICYCHUH T'eHETUYECKUX 3a00JieBaHHN
4eJI0BEKA

IIpakTHueckoe 3aHsATHE

No 8 «Cocrapnenue u aHajIn3 poJIOCIOBHBIX YETIOBEKA

Paszaen 6. DBoronuoH

Hasl OMoJIorus

Tema 6.1.
OBOIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OHOJIOTHH

Copepkanne ydeOHOro Matepuana

[TpennochbuIKy BO3SHUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPHS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIONMOHHON TEOPUM Ha pa3BUTHE OMONOTMM M JPYTrUX HayK.
CuzerenscTBa 3BooLuH. [laneoHTONOrMYECKHE: TOCIIE0BATEIBLHOCTD MOSIBJICHHS BUIOB B
MAJICOHTOJIOTUYECKON JIETONHUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO H
paznuune dayH U GJIOp MATEPUKOB MU OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3TUUUs
3M6pI/IOHOB Pa3HBIX BHUAOB IMO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTUYHBIC,
aHAJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMUYECKHE:
CXO0JACTBO ME€XAaHHM3MOB HACJICACTBECHHOCTH H OCHOBHBIX MeTa00IHIECKUX HYTefI Y BCEX

JKMBBIX OPTaHHU3MOB.

OK-01, OK-02,
OK-04
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OpomonmonHass Teopus Y. JlapBuna. IIpennochbulki BO3HHUKHOBEHUS JIapBHHH3MA.
JBuoKkymye cuwibl 3BOJIOLUMU BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOKEHUE IIpU
OTPaHUYCHHOCTH PECYPCOB, HEONpeeiEHHAs M3MEHUYMBOCTh, O0OphOa 3a CYIIECTBOBAHME,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MukposBoitonus

Copepxanue yueOHOro Marepuaa

Cunrernueckas teopust 3Boitoruu (CTD) u €€ oCHOBHbIE NOJIOKEHUSA. MUKPOIBOIIOLMSL.
[Tomymnsiuys Kak equHKUIA BUJA U DBOIIOLHUH.

JBuxymue cwibl ((akTOphI)3BOJIONUK BHJIOB B Tpupoje. MyTallMOHHBIA TMpOIECC H
KOMOMHATUBHAs W3MEHUYMBOCTh. llomynsnuoHHble BONHBI M apeil¢ reHo. M3omsauus u
murpanusa. EcrecTBeHHBI o0TOOp — HampaBistommid (akrop sBomorun.  Dopmbl
ecTecTBEHHOro oroopa. IlpucnocoGneHHOCTs OpraHUu3MOB Kak pe3ysbTaT 3BOJIIOLMH.
[Tpumepsl mpucOcOONeHH y OpraHu3MoB. ApoMopdo3bl M HAHOAAaNTalMu. Bum u
BugooOpa3oBanue. Kpurepuu Buna. OcHoBHBIE (POpMBI BUI000pa3oBaHus: reorpaduyeckoe,
HKOJIOTUYECKOE

Tema 6.3.
Makpo3Bosronus

CopepxaHue yaueOHOro Marepuana

Makpospomrorusi. DopMbl  IBOIONHH:  (QHIIETHYECKAs, TUBEPTCHTHAs, KOHBEPreHTHAs,
napasuienpHas. HeoOpaTuMocTh 3BOIIOIMH

[TpakTuueckoe 3ansTue (Ha BRIOOP MpEnogaBaTeis)

Ne 9 «CpaBHeHue BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIOH»
win «OnucaHue NpUCocOOIEHHOCTH OPraHu3Ma U €€ OTHOCUTENBHOTO XapaKTepay

Pa3znen 7. BO3HUKHOBEHHE U PAa3BUTHEC )KU3HHU HA 3emiie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

CopepxaHue yaeOHOT0o MaTepuana

JloHayuyHble TPEICTABICHUS O 3apOXKIACHUM >KW3HU. HayuHble THIoTe3sl BO3HUKHOBEHMS
KHU3HU Ha 3emiie: abMOreHe3 U MaHchepMus. XUMHUUecKas 3BOONHsS. AOHOTeHHBIN CHHTE3
OpraHMYECKHUX BELIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKIACHHE
XUMHUYecKol 3Bommonnu. HauvanbHble 3Tanbl Ouonornyeckoit spomonuu. ['mmoreza PHK-
Mupa. PopMUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHKHOBEHHE MpPOTOKJIETKH. [lepBbie
KJIETKHU U UX dBOMIOLUsA. POPMUPOBAHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3paM U nepuogam. Karapxeid. Apxeiickas U mpoTepOo30ucKas
opel. Ilanmeosoiickas spa u e€ mnepuoabl: KeMOpPHHUCKUN, OpPJOBHUKCKHMHA, CHUIYPUHCKHUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIA, TEpMCKH. Me3030iicKas 3pa U €€ Mepruoabl: TPUACOBBIM,
opckuii, MenoBoi. KaiiHo3olickas 3pa M €€ NepUuoAbl: IAJIEOr€HOBBIM, HEOT€HOBBIM,
AHTPOINOT€HOBBIM.

Tema 7.2.

CopepxaHue yaeOHOro MaTepuana

OK-01, OK-02,
OK-04
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Cucrema

OpTraHu4eCKOro Mupa.

Cucrema OpraHM4ecKoro Mupa Kak OTpaxkeHHe 3BOMOLUU. OCHOBHBIE CHCTEMaTHUYECKHUE
IpyHIbl OpraHU3MOB. XapaKTEpUCTHKA KIUMaTa U IeoJIOTMYecKuX IpoueccoB. OCHOBHBIE

[Tpoucxoxaenue 9TaITbl HBOJIOIMU PACTUTEIFHOTO U )KUBOTHOTO MUpa. ApoMOp(] 036l y paCTeHU 1 )KUBOTHBIX.
4eJI0BeKa — [TosiBneHue, paciBeT U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.
aHTPOTIOTeHE3 OBOMIONMSA ~ 4YeNOBEKAa. AHTpONOJOrMS Kak Hayka. Pa3BuThe mpencraBieHuil o
INPOMCXOXKACHUU deloBeKa. Meroabl u3ydeHHs aHTpornorene3a. CXOACTBA M pa3iuuus
YeJoBeKa M JKMBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKEHHE 4YenoBeKa. JIBIKymime CHibl
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OOm1ecTBeHHBIN 00pa3 KU3HH, H3TOTOBJICHUE OPYIUH TPy/a, MBIIUICHUE, PeYb
Tewma 7.3. Copepkanue ydeOHOro Marepuana

OcHoBHbBIC cTaauu
9BOJJIIOIIMH YCJIOBCKA

OCHOBHBIE CTaMU W BETBU HBOJIOLMU YEJIOBEKA: ABCTPATONUTEKH, YUenoBEeK yMenbli,
Yenosek npsaMmoxoasmui, YenoBek HeaHIepTanbCKuid, YeaoBEeK pa3yMHbII COBPEMEHHOTO
tuna. Haxolku nckomaembIX OCTaHKOB, BpEMS CYIIECTBOBaHHUA, 00JIaCTh paclpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOINEOHAHAas (eBpasuiickas), HErpo-
aBcTpajioujiHas (PKBaTOpuaibHasi), MOHIOJIOMAHAs (a3uWaTCKo-aMepuKaHCKas). YepTsl
MPUCTIOCOOICHHOCTH MPEICTaBUTENICH YEJIOBEYECKUX pac K YCJIOBHUSM CYLIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma

I[IpakTuueckoe 3aHstue (Ha BEIOOD HpernoaBaTeris)

Neo 10 «Bpewmst u myTH pacceneHus 4YeJIoBeKa 1o MIaHeTe»
i «lIprcrnocoOIeHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM cpefibl. BnusiHue reorpaduyeckoit
cpenbl Ha MOp(MOJIOTHIO M (PU3HOJIOTHIO YETOBEKa»

Pa3nen 8. Opranu3mMbl H OKPY’KaOIIas cpeaa

Tema 8.1.

\ Coneprxkanue y4eOHOro MaTepuana

OK-01, OK-02,
OK-04, OK-07
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DKoJorus
Kak Hayka. Cpenbl

DKoJIorHs Kak HayKa. 3a1a4dl U pa3iesibl 9KOJOTHH. MEeTOIbI 3KOJOTHYECKIX UCCIIETOBAHHIA.
DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOro uesoBeka. Cpenbl 0OMTaHUS OPraHU3MOB:

JKU3HU. BOJIHAs1, HA3€MHO-BO31y1lIHAs], [IOYBEHHAs!, BHYTPUOPraHU3MEHHas1. DKOJIOTHYecKue (paKTOpBI. 2
DKOJIOrn4YecKue Knaccugukarus skonorndeckux pakTopoB: a0MOTHUECKUE, OMOTHUYECKHE  aHTPOIIOTCHHBIE.
(baxTopsl JleiicTBue 3KOJOrMUecKUX (aKTOPOB Ha OpraHu3Mbl. AOuorndeckue (aKkTopbl: CBET,
TeMIeparypa, BiIaxHocTh. Dotonepuoam3Mm. [IpucmocoOneHus OpraHU3MOB K JICHCTBUIO
abuornueckux (akropoB. buonoruueckue putmbl. buornueckue QaxTopsl. Buas
OMOTHYECKUX B3aUMOJCHCTBUM: KOHKYPEHIIUS, XWUIIHWYECTBO. llapa3uTusm, myTryanusm,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HaXJICOHWYECTBO), aMEHCAINU3M, HEHTpainu3M. 3HaueHue
OMOTHUYECKUX B3aUMOAECHCTBUN JJIs CYIIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIECTBAX
Tewma 8.2. CopepxaHue yaeOHOro Marepuana
OKoJOorn4ecKkue OKOJIOTUYECKHE XapaKTEepUCTUKH momnyasiuud. OCHOBHBbIE IOKa3aTead  IOIMYJIALUU:
XapaKTepUCTUKU YHUCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauusd. JnHamumka 1
MOMYJISILIUU YUCJIEHHOCTH MOMYJISIIIUK U €€ peryasuus
ITpakTHueckoe 3aHATHE 1
Ne 11 «Iloycy€r na0THOCTH MOMYJISIIMK pa3HbIX BUJOB PACTECHUI
Pa3znen 9. Coo01miecTBa M HKOJIOrHYeCKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue yueOHOro Marepuaia OK-04, OK-07,
CoobmecTBa Coo061ecTBO Opranu3mMoB — 6uoreHo3. CTpyKTypbl OMolieH03a: BUI0BasA, IPOCTPAHCTBEHHAA, [IK 4.1
OpraHU3MOB, Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.
HKOCHUCTEMBI Dkonoruyeckue cucteMbl (3kocucteMbl). lloHstue 00 »KocucTeMe U OHOTEOIEHO3E. 2
@OYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCHUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, DPEIyLIEHTHI.
KpyroBopot BeriecTB U MOTOK 3HEPruu B 3KocucTeme. Tpoduueckue (IMUILEBBIE) YPOBHH
skocucTteMbl. [lumeBsie nenu u ceru. OCHOBHbIE IMOKa3aTeNd 3IKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJOIMYECKHe MUPAMUIbI: MPOIYKIIMH, YUCIEHHOCTH, OMomMacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTh, caMOperyisanus, passutue. Cykieccus
Tema 9.2. ConeprkaHue yueOHOro MaTepuasa
[IpupoaHbie [IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. ODKOCHCTEMa XBOWHOTO WIIU
9KOCHCTEMBI HIMPOKOJINCTBEHHOTO aeca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpOIKOCHCTEMBI.
Ypboskocucrtembl. buonornueckoe M XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H 2
ypboskocucteM. buopasnoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. ConeprxaHue yueOHOro MaTepuaa
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buocdepa —
riobanpHas
JKOCHUCTEMA 3EMIIU

VYuenue B. U. Bepranckoro o 6uocdepe. ['panunipl, coctaB u cTpykTypa 6uochepsl. XKupoe
BemecTBO M ero ¢QyHkimuu. OcobeHHOCTH OHOChEphl Kak TI00adbHOW 3KOCHUCTEMBL
Junamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouochepe. KpyroBoporTsl BemiecTB u
OMOreOXMMHUYECKHE IHKIBI D3JIEeMEHTOB (yriepoaa, aszoTa). 30HaIbHOCTH OHOC]epHI.
OcHoOBHBIE OMOMBI CyIIN

Tewma 9.4. IIpodeccnoHaTHLHO OPUEHTHPOBAHHOE COJIEP:KaHME (CONePKaAHHE MPUKJIATHOTO MOTYJIsl)
Brusiaue YenoseuecTBo B Omocdepe 3eminn. AHTpONOreHHbIe U3MeHeHus1 B Ouocdepe. ['modanbHbIe
AHTPOTIOTEHHBIX sKosiornueckue mpobiembl. CoCyliecTBOBaHHE NPUPOALI W UeioBeuecTBa. CoxpaHeHHE
dakTopoB Ha Ouopa3zHooOpa3usi Kak OCHOBa ycToWuuBocTH Ouocdepbl. OcHOBa palMOHAILHOTO
ouochepy yIIpaBIICHUS IPUPOJTHBIMHU PECYPCAMU B MX UCTIOIb30BaHUE. JloCTHKEeHUsT OMOJIOTHN U OXpaHa
TIPUPOJIBI
[TpakTuueckoe 3ansTue (Ha BRIOOD MpEnoaaBaTeis)
No 12 «OT1Xx0/161 TPOU3BOJICTBAY
WA «IKOJIOTHYECKHUE aCTIEKThI MPO(PECCHOHAITBHOM IeATEITBHOCTI
i «[IpodunakTika npodeccuoHaIbHBIX 3a00ICBaHHI»
i «BivstHIe MPOU3BOJICTBEHHBIX (DaKTOPOB HA OPTaHU3M YCIIOBEKA)
Tema 9.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/Iep:KaHMe (CoAepKaHue MPUKJIATHOTO MOYJIs)
Bnusnue conuanbHo- | 3710poBbe M €ro cocTaBismomue. GakTopsl, MOJI0KHUTEIBHO U OTPULIATSIHFHO BIMSIOIIUE HA
IKOJIOTHYECKUX opraHu3M 4YenoBeka. [IpoOrema TEXHOTEHHBIX BO3ACMCTBUI Ha 3J0pOBbE YeNOBEKa

¢dakTopoB Ha
3JI0POBBE YEIIOBEKA

(27IeKTpOMArHUTHBIE TIOJNIA, OBITOBAs XHWMHS, HW30BITOUYHBIC IIYMBI, paadanus W T.IL.).
ApanTanus opraHm3Ma dejoBeka K ¢akTopaM OKpykaromieil cpenbl. [IpuHIUIIBI
dbopmupoBanus 310poBhecOeperatomiero nopeAaeHus. Gusndeckas akTUBHOCTh U 37J0POBBE.
broxuMuyeckue acreKkThl paliiOHAIbHOTO MMUTAHUS

JlaGopaTopHblie 3aHATHS

No 3 «YMcTBEeHHAs! pabOTOCTIOCOOHOCTEY

M «BnusHue abnoTudeckux (pakTopoB Ha yeIoBeKa» (B KAUECTBE TPUTTEPOB, CHHIKAOIIUX
paboToCIOCOOHOCTh,  WCHOJB30BATh  YCIOBUS ~ OCYIIECTBICHHS  MPO(ECCHOHATBLHOU
JIeSITENIbHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3Ka u T.1.)

Paznen 10. Cesnekuusi opranu3MoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U IpoIecC

CopepxaHue yaeOHOro MaTepuaa

Cenexuus Kak HayKa M IpoLEcC. 3apOKAEHUE CElIeKIUU U AoMecTukanusa. Yuenue H. U.
BaBunoBa 0 neHTpax MHOrooOpasusi U HPOUCXOXKJEHUS KYJIbTYpHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKAECHNS JOMAIHUX XUBOTHbIX. CopT, mopona, mrtamMm. COBpPEMEHHBIE METOJBI

OK-01, OK-02,
OK-04, OK-07,
1K 4.1
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CEJIEKIINU. MaccoBblit
U WHAWBUIYAIBHBIA OTOOpPHI B CEJIEKIIMU pAacTEHHH M JKUBOTHBIX. OIlEHKa 3KCTephbepa.
bauskoponacTBeHHOE ckpelBaHue — MHOpUIMHT. Yunctas nuHus. CKpelyBaHUE YHCTBIX
muHuil. ['ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOpPUIMHI.
Otnanénnas rubpuauzanus U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIy4eHHUe
IIOJIMIUIOUIOB. JIOCTMKEHMS CEJIEKIMU PACTEHMM, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2. buotexHosoruss kKak oOTpacib MNpoU3BOJCTBA. ['€HHAas WHXKEHepus. OITanbl CO3JaHUS
OcHoBBI pexomOuHanTHOM JIHK u Tpancrennbix opranusmos. Kietounas unxeHepus. Kiierounsle 2
OMOTEXHOJIOTHH KYJIbTYpHI. MUuKpOKIIOHaIBbHOE pa3MHOXKEHUE pacTeHui. KiionupoBanue
BBICOKOTIPOTYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. DKOJOTUYECKUE U ATUUYECKHE
npo6siembl. MO — renerndeckn MOANGUITMPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJIeP:KaAHMe (CoAepKaHUe NPHUKJIAHOT0 MOYJIs)
buorexnonorun OcHOBHBIE HaNpaBIEHUSI COBPEMEHHOM OMOTEXHOJIOTUH B TPOGECCHOHATIBLHON NeSTEIbHOCTH
B )KM3HH U podpeccuut | yenoseka. Meroabl 0MoTeXHOI0rHH. OOBEKTHI OMOTEXHOIOIHH. DTHKA OMOTEXHOIOIMMUECKIX
U TEHETUYECKUX JKcrepuMeHToB. [IpaBuia moucka u aHamu3a OHMOIKOIOTUYECKOU -
uHpOpMaLUN
U3 Pa3IMYHBIX MCTOYHHUKOB (Hay4yHas U y4yeOHO-Hay4yHas JIMTEpaTypa, CPeCTBa MacCOBOM
uH(popManuu, cetb UHTEpHET U Apyrue)
IIpakTuueckoe 3aHsiTHE 2
No 13 Ananuz uHpopManuu 0 HayYHbIX JTOCTHIKEHHUSIX B 00JACTH T€HETUUECKUX TEXHOJIOTHH,
KJIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTUH.
No 14 Dcce ¢ mpeseHTanueit mo reme
Pa3nes 11. Pemenne keiicoB B 00J1acTH OMOTEXHOJIOTHH 6
Tema 11.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (CoiepKaHue PUKJIATHOT0 MOAYJIs)
ConuanbHo- DTHYECKHUE aCMeKThl Pa3BUTHsI OMOTEXHOJOTUI ¥ TPUMEHEHUE UX B KU3HH YEJIOBEKa, TTOUCK OK-01, OK-02,
OK-04, OK-07,
STUYECKME aCIEKThI | i aHANKU3 UH(QOPMAIIMK U3 Pa3IMYHbIX UCTOYHUKOB (HayyHas U yueOHO-Hay4Hasl JTUTepaTypa, 2 ;
OMOTEXHOJIOT U c = [IK 4.1
peacTBa MaccoBoi nHpopmaluu, cetb IHTepHET u Apyrue)
IlpakTUueckue 3aHATUS 4
Neo 15 Ananu3 uapopManuu 00 dTHUECKUX aCTIEKTaX Pa3BUTHSI OMOTEXHOJIOTHI
Ne 16 Dcce ¢ mpe3eHTaIMel 1Mo TeMe
IIpomexyTounas arrectaums (quddepeHIIMPOBaHHBIN 3a4eT)
Bcero: 72
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3. YCJIOBUSI PEAJIN3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JTUCHUILINH

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanuzanust mporpamMmbl  y4eOHOH AMCHMIUIMHBI MPOU3ZBOJUTCS C MPUMEHEHUEM
JUCTAHLIIMOHHBIX TEXHOJOTMM U TpeOyeT HalIuyusi 3JEKTPOHHOW 00pa3oBaTeNbHOU Cpe.bl;
ydeOHOro kKabuHeTa.

OobopynoBanue y4ueOHOro KabuHeTa:

® KJIaCCHAs JI0CKa;

® [10CaJI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenoaaBaTes;

® yueOHO-TIPAKTUIECKOE o0opynoBaHue, Heo0X0IuMOe TUIs POBEJCHUS
IIPEeyCMOTPEHHBIX MPOTrpaMMoii MpakTudeckux 3ansaTuil. B coorBercrsue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs! €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHnyeckue cpeacTBa 00yyeHus:

® KOMIIBIOTEPHI C BEIXOJIOM B ceThb Internet;

e caiir «JIn4Has cTyaus» ¢ BO3SMOKHOCTBIO PabOTHI C AJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcom;

® 53JEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YyeoHo-MeToaAnYeCKOe o0ecneuyeHne TUCHUILINHEIL:
* METOJMYECKUE YKa3aHUs M0 OPraHU3aluy MPAKTUUECKUX 3aHATUH;
* METOJIMYECKHE YKa3aHUS TI0 CAMOCTOSTENbHOM paboTe.

IIporpammHoe oGecnieyeHue:

[IporpaMMHOe obGecrieueHue, SBISAIONIEECS YacTblO AJIEKTPOHHONM WH(GOPMAIMOHHO-
o0pazoBaTenbHOM cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHUSAX:

- KOMITbIOTEpHBIE 00yYaroIlIe IPOrpaMMBl;

- TPEHUHI'OBBIE U TECTUPYIOILNE IIPOIPAMMBI;

- UHTEJUIEKTyaJbHble POOOTU3MPOBAHHBIE CHUCTEMBI OLIEHKM KauecTBa BBINOJHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBasi cucreMa «KoHCyNIbTaHT Itocy, «I'apanT;

- 2JexkTpoHHO-OmOnmuoreynas  cucrema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- mporpamMma ympasiieHus oopazoBatenbHbIM IporeccoM B DMOC (MudopmannonHas
texHosorus. [Iporpamma yrmpasnenust oopazoBarenbHbIM mporieccom. KOMBAT).

3.2. UndopmanuonHoe odecrneyeHne o0ydeHust
OcCHOBHbBIE HCTOYHUKH:
1. Tlaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue. buonorus 10 xmacc. / Ilox
pen. [Taceunuka B.B. - Akiinoneproe o0miectBo «M3natensctBo «IIpocBerienune)
2. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue. buonorus 11 knacc. / Tlox
pen. [Taceunuka B.B. - AkiimonepHoe obmiectBo «M3natenbetBo «IIpocBemeruey
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJIbHOM JUCIHUIIIUHBI
KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIe0O0pa30BATEIBHON IUCIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHBIE HA (POPMHUPOBAHKE OOLINX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II\/'I I10 pasaciiaM U TEMaM COACPIKaHHUA yqe6Hor0 marepuala.

Oomasi/npodeccuoHanbHast Pasznen/Tema Tun OLICHOYHBIX

KOMIMETEeHIUs MeponpusTus

OK 01. Beibupars cmocodsr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llIrynupoBanue

pelieHus 3amad | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | Tectupopanue

HpO(bGCCHOHaHBHOﬁ 8. 1, 82, 0. 1-9.3, Brimmonnenune MMPAKTUYCCKUX

ASATENLHOCTH NPUMEHUTENHO | g 4 95 101 10.2, 10.3 3aaHui

K Pa3IMYHBIM KOHTEKCTaM 111 ’ ’

OK 02. Ucnonws3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | LItyaupoBanue

COBPEMEHHBIC cpeacTsa | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | Tectuposanue

TIOKCKa, aHanmM3a |73 g1 82 0.1-93, | BhIIOIHEHHE PAKTHICCKHUX

u MHTEPIPETANMN | g 4 g5 101 102 103 3aJaHui

uH(bOpMaIIHH, ' ’ Lo T

u UH(POPMALMOHHBIE 111

TEXHOJIOTUU JJISl BBIMOJIHEHUS

3amaq npodeccrnoHaIbHON

JeSITEeIbHOCTH

OK 04. OddextuBno | Tems 2.1 -2.3, 3.1- 3.3, 4.1- | HtynupoBanue

B3aUMOJIEHCTBOBATh M paboTaTh | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | TectupoBanue

B KOJUICKTHBE U KOMaH/Ie 8.1, 8.2 9.1-9.3 BeImonmHeHNEe  TPAKTHYECKUX
9.4, 9.5, 10.1, 10.2, 10.3, | >¥aHH
111

OK 07. ConeiictBoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | tynupoBanue

COXPaHEHHUIO OKpyxaromen | 4,1-4.3,5.1-5.4, 6.1-6.3, 7.1- | TectupoBanue

CpeIbl, PECypCcoOCcOEPEIKEHUIO, 73 81 82 9.1-9.3, | BemomHenue npakTHyecKux

MIPUMEHSITh SHAHUS | g4 95 101 102 10.3 3aaHui

00 W3MEHEHHU  KJIMMaTa, ' ’ ' ’ '

TIPUHIIHIIBI OepexKITUBOTO 111

MPOM3BOACTBA,  3PPEKTHBHO

JIECTBOBATD

B UPE3BBIYANHBIX CUTYAIUAX

[IK 4.1. [InaaupoBaTh paboTy
3JIEMEHTOB JIOTUCTUYECKOM
CUCTEMBI

Temsr 9.4, 10.3, 11.1

[lItyaupoBanue
TectupoBanue

BelllonHEHNE PAKTUYECKUX
3aJaHui
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