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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUIJIAHBI

1.1. MecTo THCHHUIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CITO:
OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o00A3aTeIbHOM YacTbIO
0011e00pa3oBaTeIbHOTO UKJIa 00pa3oBaTeNbHON mporpammsl B cootBercTBun ¢ ®I'OC CIIO

21.02.19 «3emieycTpoiicTBO»

1.2. Heau U miianHupyemMblie pe3yabTAaThl 0CBOCHUS IUCHUILINHbI:
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 npocdeccuonanbHoil HampaBieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHUILTAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIONIUMHUCS 3HAHHSIMH O CTPYKTYpHO-
(yHKIIMOHAJIBHOW OpraHu3alluy JKMBBIX CHCTEM pa3HOIO paHra M MpHOOpETeHUuEe YMEHHM
MCIIOJIb30BATh ATH 3HAHUSI JIJIsl TPAMOTHBIX AEMCTBUI B OTHOLIEHUH OOBEKTOB KUBOUM MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.
JlocTikeHune 1enyd M3y4eHus AUCHUIUIMHBL «buonorus» Ha 06a30BOM ypOBHE OOeCTIeUMBAeTCs
pELIEHHEM CIIEIYIOIUX 3aau:
o OCBOEHHE O00yYarolMMHCS CHCTEMbl 3HaHMM O OMOJOrMYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, NMpaBWiIaX, CIYKaIIMX OCHOBOHM UIsi (OpMHUPOBAHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAyYHOI KapTHUHE Mupa,
0 METO/AaX HAay4yHOro IO3HaHHs, CTPOCHUH, MHOTOOOpa3HMH M OCOOEHHOCTSAX MKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3alliM, BBIJAIONIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OuoJIoruy;
o ¢dbopMupoBanue y oOyJaromuxcs M03HABaTENbHbIX, MHTEJJIEKTYaJIbHBIX
U TBOPYECKMX CIOCOOHOCTEM B IIpollecce€ aHajau3a JAaHHbIX O IMYyTIX pPa3BUTHA
B OMOJIOTMH HAay4YHBIX B3IJIAZ0B, UACH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;
. CTaHOBJIGHHE Yy OOyd4aromuxcs oOmei KynbTyphl, (DYHKIHOHAJIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
o dbopMupoBaHre y 00yYaroIMXcs YMEHUH WUIIOCTPUPOBATH 3Hau€HUE OMOJOTHYECKUX
3HaHUW B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIHUHCKHUX

TEXHOJIOTUH U ar pOGI/IOTeXHOHOI‘ I/II>'I;



° BOCIIMTAaHUC y6e)KI[éHHOCTI/I B BO3MOXHOCTH ITO3HAHUS YEITOBEKOM >KHBOMU

MPUPOJIBI, HEOOXOTUMOCTU OEPEKHOIO OTHOILIEHUS K HEH, COOIIO/IEHUSI STUYECKUX HOPM IpU
IMPOBCACHNU 6I/IOJIOI‘I/I‘ICCKI/IX I/ICCJIGI[OBaHI/If/'I;

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

. NpPUMEHEHHE TMPUOOPETEHHBIX 3HAHUM W yMEHHM B  TOBCEAHEBHOW  JKHU3HU
JUIl OLUEHKH IOCJIEICTBUM CBOEM JEATEIBHOCTH IO OTHOLIEHUIO K OKPYXKaoUIEH cpene,

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

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOECHHUSI 001I€00Pa30BATEIbLHOM IMCHUIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

O6mme xomnetenuu (naiee — OK) u npodeccuonansupie komneteHiuu (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 JucHuNIMHAPHbIE

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, IUNIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTE | IKOCUCTEMa, OnoteHo03, Onocdepa; Mmetabonm3M (0OMEH BEIecTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHe SHEepruM), TIoMeocTa3 (caMoperyssuus),

- HWHTEpEC K paM4HbIM cdepaM npodecCHOHATBHON
JIeATEeTLHOCTH.

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 PacCMaTpPUBACMBbIX SIBJICHUSX;
- 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, caMOperyJsinus, CaMOBOCIIPOU3BEICHUE
(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,
MPOUCXOKICHMS )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 ux 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'IIO}IeHI/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, KPUTHYCCKH OILEHHWBAaTh 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 TIPAKTUYECKYIO 00JIaCTH KU3HEAESITEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEAMETHBIX
oOJacrei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaratb OPHTHHAIbHBIC
MOJIXOJbI U PELICHUS

HaBbIKaMM  pa3pCHICHUSA

U (opMynupoBaHMs BBIBOJAOB C HCIOJIB30BAHUEM HAay4HBIX
MIOHSATUN, 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, (POTOCHHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Mei03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA U Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHesa), 00pbObl 3a
CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA00Opa30BaHUS,
IPUCTIOCOOICHHOCTH OPTaHW3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOT€HHBIX  W3MEHEHHH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEBpallleHUe IHepruu B buocdepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHUS HPUMEHATH I10JY4YE€HHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C LIeTIbI0 00ecneueHts 6€30IaCHOCTH CBOETO 3/I0POBBS U 3/10POBbSI
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOPM I'PaMOTHOTO MOBEICHUSI B OKPYXKAIOIIEH MPUPOIHON CPENE;

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

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

JUIS pa3HbIX THUIIOB HACJEJ0BaHUS 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
IICEBJJOHAYYHbIE 3HAHUSA W3 Pa3IUYHbIX HCTOYHHUKOB (CpeAcTBa
MaccoBod  MH(pOpMallMU, HAYy4YHO-TIOMYJSPHbIE MaTepuabl);
MHTEPIPETUPOBATH THUYECKHE ACTIEKTBI COBPEMEHHBIX
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HCCIENOBaHUN B  OWOJIOTMHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTth rjao0aJibHbIE 9KOJIOTHYECKHE poOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBAaTH IO OTHOIICHUIO K HUM

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.
Hcnonws3zoBars
COBpPEMEHHBIE
CpeacTBa  TIOWCKa,
aHaiM3a

U HHTEPIpETAINH
uHpopmanuu

¥ HMH(OPMAIIOHHBIE
TEXHOJIOTHH TUTST
BBITIOJIHEHHST 337124
npodeccnoHaIbHON
JeSITeTbHOCTH

JInuHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)kaTb B YAaCTH:
[EHHOCTH HAYYHOTO ITO3HAHMS:

-c(hOpPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN
IOPaKTUKH,  OCHOBAaHHOIO  Ha  Juanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnajieHne yHUBEPCAIbHBIMU y4EOHBIMU MO3HABATEIbHBIMU
JEHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

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

U MHTEPNpETaLnI0 HHPOPMALUU PA3INYHBIX BUAOB U (hopMm
IpeJICTaBICHHUS,

- OLIEHUBATh JOCTOBEPHOCTb, JIESTMTUMHOCTh WH(pOpMalNH,
€€ 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. CdopMUPOBAHHOCTb YMEHHUS NMPUMEHSTH I1OJTYYEHHbIE
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, COOJIOJCHHS 340pOBOTO OOpa3a >KU3HU,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpYXarolleil MpUpoIHON cpejie;
NOHMMAaHWE  HEOOXOIUMOCTH  HCIOJNB30BAHHUSA  JOCTHIKEHHN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 10. CopmupoBaHHOCTh yMEHHUH co3aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOMN
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUIHBIN arnmapar 6MoJ0ruu

OK 04. DddexTrBHO
B3alMOJIECTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yibTaThl MOOJOKHBI OTpPaAXaTb B YaACTH:

IEHHOCTM HAYYHOTO TIO3HAHWS: OCO3HAHHE IEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATEIbHOCTh
VHJIUBUAYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOOB
Hay4YyHOT'O MO3HAHHUS, UCTIOJIb3YEMbIX B OMOJIOTUU: HAOIIONEHUS U
OIMCAaHUsA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHU3alyu U
MpoBeJeHUs]  OMOJIOTUYECKOTO0  AKCIIEPUMEHTA,  BBIIBUKCHHS
TUIIOTE3, BBIABICHUS 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 €€ [JOCTIKCHHIO: COCTaBIITh IINIaH  JICHCTBHM,
pacnpenensiaTb poJM € Yy4ETOM MHEHUHA YYaCTHUKOB

00CYyXJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MPUMEHSITh
3HaHUS

00 W3MEHEHUHN
KJIMMaTa, MPUHIUITBI
OepexIIMBOrO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHUsIX

JInuHOCTHBIE pPE3ynbTaThl JOJKHBI OTpakaTb B YacCTHU:
AKOJIOTMYECKOTO BOCITUTAHUS:

- c(hOpMHUPOBAHHOCTH AKOJIOTMYECKOM KYJIbTYpBHI,
IMOHUMAaHUE BIMSHUS COLMATbHO-DPKOHOMHYECKHUX MPOLECCOB
Ha COCTOSIHME TTPUPOTHOM
U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUI B OKPYKAIOLIEH
cpene Ha OCHOBE 3HAHMS LieJied YCTOMYMBOIO pa3BUTHUA
YEJI0BEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKarolllei cpere;

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

- pacummpeHue
HaIpaBJIE€HHOCTH.
MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
Osnanenue YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHas JICSITEIIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHJIHOU
Y MHAUBHUIYaJTLHON pabOTHI;

IMPUHOCAIINX BpECH

OIIbITa  ACATCIBHOCTH JKOJIOTHYCCKON

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

[IP6 5. IlpuoOpereHue omnbpITa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAYYHOTO MTO3HAHMSI, UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOIEHUS

U OIUCAHMS KUBBIX CHCTEM, MTPOLIECCOB U SIBICHUIA; OpraHU3aI|H
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSCHEHHS TIOJYYCHHBIX PE3yJIbTaTOB

U (GOpMYyIUPOBaHUS BBIBOJOB C HCIOJIB30BAaHUEM HAYYHBIX
IIOHATUM, TEOPUH U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTh YMEHHS BBIACNSTH CYIICCTBEHHbBIE
OpU3HAKW  BHUPYCOB, KIETOK IPOKApUOT U  DYKapuoT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeOIIeHO30B U DIKOCHUCTEM; OCOOCHHOCTH IMPOIIECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHHUs HHEPTrUM B KIeTKe, (OTOCHHTE3a,
IJIACTUYECKOTO U SHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
MeH03a,  OIUIOJOTBOPEHMS,  Pa3BUTUS U Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTreHe3a), 00pbObI

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

KpYroBOpOTa BEIIECTB U MPeBpallleHue SHEPTHU B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HAHUS JJI1 OOBSICHEHHS] OMOIOTHYECKUX MPOIECCOB U SIBICHUH,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHHH B ITOBCEIHEBHOW KU3HU
C LIeNbl0 obecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbsI U 37I0POBbS
OKPY’KaIOIMUX JIFOJIEH, COOJIONCHHS 370pOBOTO o0Opasa KU3HH,
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pacrpenensiTh pold C yYeTOM MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

HOpPM T'PaMOTHOTO MOBEJCHHS B OKPYXaroIle MpUpOAHOI cpee;
IIOHUMAaHUE  HEOOXOIMMOCTH  HCIIOJIb30BAHUS  JTOCTUKEHUI
COBPEMEHHOUM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOAONOJIB30BAHUS

I[IK 4.2 IlpoBoguTh | YMeHHE aHAIM3UPOBATH IIOJYYEHHbIE B XOJI€ peuIeHus | YMeHue pacKkpbIBaTh coepKaHue OCHOBOITOJIararoux
KOJIMYECTBEHHBIM W | 33la4ll  pe3yJbTaThl,  KPUTHYECKA  OICHUBATh  MUX | OMOJOTMYECKMX TEPMHHOB W TMOHATHH: BUJA, MOMYJISAIUS,
KaueCTBEHHBIH YYeT | JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHHWE B HOBBIX | IKOCHCTEMa, OHOLeH03, Onocdepa

3eMelb, TPUHUMATH | YCIOBUSIX;

ydacTue B ux

WHBEHTApU3AIUN U

MOHHUTOPHUHTE




2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJBbHOM JUCIATLIIMHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHON MPOrpaMMBbl THCHUATLTHHBI 72
B T.4.
OcHoBHOe coep:kaHue 72
BT. 4..
TeopeTudeckoe 00ydeHue 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:xyTouyHast arrecranus (AuddepeHUMPOBaHHBIN 3a4eT)
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

®opmupyemMble
HaumenoBanue Oo0bem
Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble H NPAKTHYECKUE 3AaHATHS KOMIIEeTeHI[U U
pa3/iesioB M TeM 4acoB
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Paznen 1. Buosorust kak Hayka. ZKuBble cHCTeMbl H HX OPraHu3auus 1
Tema 1.1. Copneprkanue y4eOHOro Marepuasa
buonorus buonorus — Hayka o xuBoi npupoae. CBsi3u OMOIOrUH ¢ 00IECTBEHHBIMU, TEXHUYECKUMH U
B CHCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHM, pUiIocopuel, peuruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Posnp Oumonormn B (OpMHPOBAaHMM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTNYECKUX HAYK. 1
KU3HU MeTtoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPUMEHT, OMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeT n3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
0T Heopranuueckoi npupozasl. CBoiicTBa OMOCUCTEM U MX pa3zHOOOpasue.
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. Copepkanne ydeOHOro Matepuana
XUMUYECKUN COCTaB | XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThI, MUKPOIJIEMEHTBHI.
kieTku. Bona Bona u MuHepanpHble BemiecTBa. @YHKIIMM BOJABI U MHUHEPAJIbHBIX BEIECTB B KIIETKE. 1
U MUHEPAJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BCIIICCTBA ITpakTnueckoe 3aHsTHE
Ne 1 «buonoruueckass poiab MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEIESTEIbHOCTU 1
OpPTaHWU3MOB, MPOSIBIICHUS TUCOATTaHCA MUHEPATTBHBIX 2JIEMEHTOB) OK-01, OK-02,
Tema 2.2. Coneprkanue yueOHOro MaTepuaa OK-04
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buonoruyecku
BaKHBIE XUMUYECKUE
COEIMHEHUSI

benku. CoctaB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHumbie U
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpBl OEIKOBOIA
MOJICKYJbI (IIepBUYHASL, BTOpUYHAs, TPETUYHAS M YETBEPTUYHASI CTPYKTYypa). XUMHUECKHE
cBoiictBa OenkoB. buonornyeckue ¢yHkiun OenkoB. DepMEHTHI — OHOJOTHYECKHE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHH(PUYHOCTD.
Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaTu3aTopOB.
YrneBoabl: MOHOcaxapuabl (TJIH0K03a, prbo3a u ae3okcupubo3a), nucaxapuibl (caxaposa,
JaKTO3a) M TOoJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUIono3a). buonorndeckue ¢yHKIuu
yraeBonoB. Jlunuael:  Tpurimuepunbl, Gochomunuabl, crepounsl. [ uapodunbHO-
ruzpodoOHbIe cBOKCTBa. bruonornueckue GpyHkmu munuaos. CpaBHEHUE YTIEBOIOB, OSIKOB
U JUIIUJ0B Kak UCTOYHUKOB 3Heprun. Hyknennossie kucnotsl: JJHK u PHK. Hykneotuasr —
MOHOMEpBI HYKJIEHMHOBBIX KucioT. Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynkuuu PHK.
ATO®: crpoenne u GyHKIIUU

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEroaBaTeis)

Ne 1 «Onpenenenue Burtamuna C B IpoJIyKTax MUTaAHUS

win «OnpezeneHre HaIMYKus KpaxMaia B IPOJIyKTax MUTaHHs

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. Knetounas Teopust — npuMep B3auMOAEUCTBUS UIeH U (pakToB
B HAyYHOM ITO3HAHUU. MEeTO/IbI U3yUEHUS KIETKH.

Knerka kak nenoctHast xuBasg cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmnapat, cucTeMa CUHTe3a Oelka.

Tunel KIETOK: JykKapuoTH4ecKas U mnpokapuornyeckas. (OCOOEHHOCTH CTPOECHHUS
npokapuoTuyeckoi kietku. Kierounass crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKOMH
kJeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN Ki1eTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJIETOYHas CTEHKa, TIIMKOKaIMKC, MX G(yHkiuu. I[lmazmaruueckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIUH.

[utoriasma u ee opranounasl. OgHomemOpaHHble opranounsl kietku: OIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHJPHH, IUIACTUJBIL.
[TpoucxoxxaeHnne MUTOXOHApPUN M mnactu]. Buasl mimactun. HememOpaHHBIE OpraHOUABI
KJIETKW: pPUOOCOMBI, KJIETOYHBIH UEHTpP, UEHTPUOJIM, PECHUYKU, KIyTHUKU. DyHKIUU
OpraHOMJOB KJIETKU. BKiltoueHus.
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Anpo — perynaropHslii HeHTp kieTku. CTpoeHMe sjpa: sjepHas 000JI0uKa, Kapuoliasma,
XPOMATHH, SJPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlabopaTopHble 3aHATHS (HA BEIOOP MPEIoaaBaTelis)

Ne 2 «Ctpoenue kieTku (pacTeHus, )KMBOTHBIE, TPUObI) U KJIETOYHBIEC BKJIIOUEHUS (Kpaxmall,
KapOTHHOU/IBI, XJIOPOIIJIACThI, XPOMOILIACTHI)>»

i «M3ydeHue cTpoeHHs KJIETOK pacTeHUi, )KUBOTHBIX U OAKTEPHH MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax U X OIMCAHUE»

i «[IpoHuriaeMocTs MeMOpaHsb! (T1a3MOJIN3, ICTIIIA3MOIIN3 ))»

Pazgen 3. ZKuznenessTeJLHOCTDL KJIETKH

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpallcHue

SHEPrUHU

B KIIETKE

Copepxkanne ydeOHOro Marepuana

OO6meH BeniecTB, WK METa00JIN3M. ACCUMIIIALUS (IIJIACTUYECKUN OOMEH) U TUCCUMUIISILIMS
(9HepreTuueckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3akoHOB
COXpaHEHMs BEIECTBA W SHEPIWU B TOHMMAaHMU MeTaboim3Ma. THIbl oOMeHa BEIEeCTB:
aBTOTPO(HBIA U rerepoTpodHbIi. Ponb ¢epMeHTOB B 0OOMEHE BEIIECTB M IMPEBPALICHUH
sHeprun B kieTke. Porocunre3. CBeroBas u TeMmHOBas (as3bl ¢GorocuHTe3a. Peakuuu
dorocunTe3a. DPdexkTuBHOCTH (HOoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a AJIS KU3HH Ha 3emiie.
Bnusiaue ycnoBuil cpeqpl Ha (JOTOCHHTE3 M CIIOCOOBI TOBBIMICHHS €r0 MPOAYKTHBHOCTH Y
KyJbTYpPHBIX ~pAacTeHMH. XeMOCHHTe3. XEeMOCHHTe3upyrolmue OakTepuu. 3HAYCHHE
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 okucienue, Wi KieToyHoe nbixaHue. OkucinutenbHoe (HochopuinpoBaHue.
D} PeKTUBHOCTH SHEPreTHUIECKOro 0OMeHa

Tema 3.2.
Buocunres Oenka

Copepkanne y4eOHOro Marepuana

Peakuuu MmatpuunHoro cuHTe3za. ['eHetnueckas wuHpopmanus u JIHK. Peanuzanus
reHeTUYeCcKoi nHpopMaluu B KIeTke. [ 'eHeTndeckuii Koa u ero cBoiicTBa. TpaHCKpUMIIIHS —
matpuuHblii  cuHTe3 PHK. Tpancasmus — OuocuHTe3 Oenka. OTambl TpaHCISLUU.
KoanpoBanue amuHokucinoT. Ponbs pubocom B OnocuHTe3e Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenne 3aaa4 Ha ONpCACIICHUC IMTOCIICAOBATCIILHOCTU HYKJICOTUIOB)

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 YEJIOBEKa, BBI3bIBAEMbIC BUpycaMu. Bupyc nmmynonedpunura genoseka (BUY)
— Bo30ynutens CI1M/]a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUI

Pa3nen 4. PazmHoKeHHe M HHANBHAYAJbHOE PAa3BUTHE OPraHNU3MOB

Tema 4.1.
JKW3HEHHBIN 1TUKI
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounsnii 1K, WIM SKA3HEHHBIM HMKI KieTkd. MuTepdasa m mmro3. Ilpoueccsl,
npoTtekaromue B uaTepdase. Perukamnus — peakius matpuanoro cuareza JJHK. Ctpoenue
XpOMOCOM. XpPOMOCOMHBII Habop — KapuoTuIl. JIMIIOUIHBIN U TalyIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
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 pa3mHOXkeHHUe, ero oTnuus ot Oecrnonoro. Meio3. Cranun Mmeitosa. 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. O6p330BaHI/I€ H pa3BUTHUC
IOJIOBBIX KIETOK — TraMeT (CrepMaro3oui, sHIEKIeTKa) — CIIepMaToOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmonorBopenue. [lapreHorenes

Tema 4.3.
NupuBunyansHoe
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (AMOpHOreHe3). DTarnbl
SMOpPUOHANILHOTO pa3BUTHA y TMO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPYJISLUS,
opranoreres3. IlocTamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHSL
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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3aKOHOMCpHOCTI/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,  ITUTOICHETHYECKUI,  MOJEKYJIsIpHO-TeHeTHYecKnui).  OCHOBHbBIE
reHeTu4ecKue NoHATHA. | eHeTnueckas CHUMBOJIMKA, UCIIOJIb3YCMasd B CXEMax CerH_[I/IBaHI/II\/JI.
3aKOHOMEPHOCTH HACJIeJIOBaHUS TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpellMBaHWE. 3aKOH eaUHOOoOpaswsi THUOPUIOB MEpPBOTO  TOKoJeHHs.  IIpaBmiio
JOMUHUPOBAHUSA. 3aKOH DPACHICIUICHUs TMPU3HAKOB. ['mrore3a umcToThl Tamer. [loiHoe u
HETNOJIHOC  JOMHHHpOBaHHE. JIUrMOpuaHOE  CKpelMBaHHE. 3aKOH  HE3aBHUCHMOIO
HACJIC/IOBAaHHUs TPU3HAKOB. [[UTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanm3upyromee CKpemmuBanue. VICrmonp30BaHWE aHAIM3HPYIOMIETO CKPEIUBAHUS 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 CKPCHIMBAHUA

Tema 5.2.
CuemnineHHoe
HacJICJOBaHUE
MIPU3HAKOB

Copneprkanue y4eOHOro Marepuana

CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. Moprana o crienjieHHOMY Hacje10BaHUIO
reHoB. Hapyiienue ciuiemieHusi TeHOB B pe3ysibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHsI
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 3amady Ha OmNpeaeieHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIEIACTBEHHBIX
IPU3HAKOB TIPU  CLEIUICHHOM HAcCJIE€JAOBAaHWM, COCTABJICHUE TEHOTUIIMYECKUX CXEM
CKpPEIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHNBOCTH

Copepkanne ydeOHOro Matepuana

M3MeHunBOCTh. Bubl N3MEHUNBOCTH: HEHACIIECTBEHHAs U HACIEACTBEHHasd. Ponb cpenbl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuanuonsslil psa u BapuanonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
M KauyecTBEHHbIE TMpPHU3HAKUM M HX HopMa peakuuu. CBoicTBa MOAUDUKAIIMOHHOM
WU3MEHYUBOCTH.

HacnenctBeHHasi, win TeHOTUIHMYECKass HM3MEHYMBOCTh. KoMOWHAaTHMBHAs W3MEHYUBOCTD.
Meiio3 M 1OJIOBOM MpolecC — OCHOBA KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalMOHHas
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W3MEHYMBOCTh. Kiaccudukamus Mytamnuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa H
OPUYHHBI MyTanuid. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOM
W3MEHYHNBOCTH

H. 1. BaBunona

HpaKTI/I‘ICCKoe 3aHATUC

Ne 7 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MIPU3HAKOB TPHU PA3JIMYHBIX THUIIAX B3aMMOJICUCTBHS T€HOB, COCTABJICHHE TCHOTUITHMYECKHX
CXEM CKpEIIMBaHUS

Tema 5.4.
T'eHeTnka yenoBeka

CopepxaHne yaueOHOro Marepuaa

I'enetuka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
reHealOrnYeckuii, OJM3HELOBbIN, IMUTOT€HETUYECKUH, OMOXMMUYECKUH, MOJEKYISPHO-
reHeTnyeckuil. COBpEMEHHOE OIpEAE/EeHUE TE€HOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHMUE, B TOM uKcie ¢ nomouisto [11[P-ananuza. Hacnencrsennsle 3aboseBanus
YyeJloBeKa: TEHHble 00Je3HH, OOJIe3HW C HACIEJCTBEHHOW MPEapacIoyioKEHHOCTbIO,
XpoMOcOMHBbIe 0Oose3Hu. ComaTtudyeckue U reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[Mpunmnel  310poBOrO  00pa3a  JKWM3HHW, JAMArHOCTHKH, MNPOMQWIAKTUKH H  JICYCHUS
IreHEeTUYecKuX  Oose3Hel.  MeauKo-reHeTU4YeCKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEAMIMHCKOW TE€HETUKH B IMPENOTBPALICHUM U JICYEHWH TIEHETHYECKUX 3a0oseBaHMi
4eJI0BEKA

IIpakTHueckoe 3aHsATHE

No 8 «Cocrapnenue u aHajIn3 poJIOCIOBHBIX YETIOBEKA

Paszaen 6. DBoronuoH

Hasl OMoJIorus

Tema 6.1.
OBOJIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OMOJIOTHH

Copepkanne ydeOHOro Matepuana

[TpennocbuIKy BO3SHUKHOBEHHMSI 9BOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIONMOHHON TEOPUM Ha pa3BUTHE OMONOTMM M JPYTrUX HayK.
CunerenscrBa 3Bontonuu. [laneonTonornueckre: Mocie0BaTeIbHOCTD MOSBICHNS BUIOB B
MAJIEOHTOJIOTUYECKON JIETOIMCH, NepexoHble (popmbl. buoreorpaduyeckue: cXoACTBO H
paznuune dayH U GJIOp MATEPUKOB MU OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3TUUUs
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTel y Bcex

JKMBBIX OPTaHHU3MOB.

OK-01, OK-02,
OK-04
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OpomonmonHass Teopus Y. JlapBuna. IIpennochbulki BO3HHUKHOBEHUS JIapBHHH3MA.
JIBuoKylye Cuibl 3BOJIOLUMUM BHAOB 10 JlapBuHY (M30BITOYHOE pPAa3MHOKEHUE IIPU
OTPaHUYCHHOCTH PECYPCOB, HEONpeeiEHHAs M3MEHUYMBOCTh, O0OphOa 3a CYIIECTBOBAHME,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MukposBoitonus

Copepxanue yueOHOro Marepuaa

Cunrernueckast Teopust 3Bomoiuu (CTD) u e€ ocHOBHBIE MONOKEHUS. MUKPOIBOIIOLHSL.
[Tomynsiuys Kak eAMHULA BUJA U SBOJIIOLMH.

JBuxymue cwibl ((akTOphI)3BOJIONUK BHJIOB B Tpupoje. MyTallMOHHBIA TMpOIECC H
KOMOMHATUBHAs W3MEHUYMBOCTh. llomynsnuoHHble BONHBI M apeil¢ reHo. M3omsauus u
murpanus. EcrecTBeHHBI o0TOOp — HampaBistommid (akrop sBomoruu.  Dopmbl
€CTeCTBEHHOro otoopa. IlpucnocoGieHHOCT OpraHu3MOB Kak pe3yjbTaT 3BOJIOLMH.
[Tpumepsl mpucOcOONeHH y OpraHu3MoB. ApoMopdo3bl M HAHOAAaNTalMu. Bum u
BugooOpa3oBanue. Kpurepuu Buaa. OcHoBHbIE POpMBI BUA00OOPa30BaHus: reorpapuueckoe,
HKOJIOTUYECKOE

Tema 6.3.
Makpo3Bosronus

CopepxaHue yaueOHOro MaTrepuana

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

[IpakTuueckoe 3ansTue (Ha BRIOOP MPEnogaBaTeis)

Ne 9 «CpaBHeHue BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIOH»
win «OnucaHue NpUCOCOOIEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay

Pa3znen 7. BO3HUKHOBEHHE U PAa3BUTHEC )KU3HHU HA 3emiie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

CopepxaHue yaeOHOT0o MaTepuana

JlonayuyHble NpPEICTABICHUS O 3apOXACHUU XU3HHU. HaydHble TMIIOTE3bl BO3ZHMKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 U MaHchepMus. XUMHUUecKas 3BOONHsS. AOHOTeHHBIN CHHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOJATBEPKICHHE
XUMHUYecKol 3Bommonnu. HauvanbHble 3Tanbl Ouonornyeckoit spomonuu. ['mmoresa PHK-
Mupa. PopMUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHKHOBEHHE MpPOTOKJIETKH. [lepBbie
KJIETKHU U UX dBOMIOLUsA. POPMUPOBAHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie 10 3paM U nepuogam. Karapxeir. Apxeiickas U MpoTepO30McKas
opel. Ilanmeosoiickas spa u e€ mnepuoabl: KeMOPUHUCKUN, OpPJOBUKCKHHA, CHUIYPUHCKHH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIA, TEpMCKH. Me3030iicKas 3pa U €€ Mepruoabl: TPUACOBBIM,
Iopckuii, MenoBoi. KaiiHo3olickas 3pa M €€ NEepuoAbl: MaJeOreHOBBIM, HEOI€HOBBIH,
AHTPOINOT€HOBBIM.

Tema 7.2.

CopepxaHue yaeOHOro MaTepuana

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

OpTraHu4YeCKOro Mupa.

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

[Tpoucxoxaenue 9TaITbl HBOJIOIMU PACTUTEILHOTO ¥ )KHBOTHOTO MHpa. ApoMOp(03bI y paCTEHHH U )KUBOTHBIX.
4eJI0BeKa — [TosiBneHue, paciBeT U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.
aHTPOTIOTeHE3 OBOMIONMSA ~ 4YeNOBEKAa. AHTpONOJIOrMS Kak Hayka. Pa3BuTue mpeacTaBIeHUd o
NPOMCXOXKACHUU deloBeKka. Meroapl u3ydeHHs aHTponorene3a. CXOACTBAa M pa3ivyus
YeJoBeKa M JKMBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKEHHE 4YenoBeKa. JIBIKymime CHibl
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBIN 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 npsaMoxoasmui, YenoBek HeaHIEpTANbCKUM, UeT0BEK pa3yMHbII COBPEMEHHOIO
tuna. Haxolku ncKomaemMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOINEOHAHAas (eBpasuiickas), HErpo-
aBcTpajioujiHas (PKBaTOpuaibHasi), MOHIOJIOMAHAs (a3uWaTCKo-aMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENICH YEIOBEYECKUX pac K YCJIOBHUSIM CYIIECTBOBAHHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma

I[IpakTuyeckoe 3aHstue (Ha BBIOOD HpernogaBaTeris)

Neo 10 «Bpewmst u myTH pacceneHust 4eJIoBeKa 10 IIIaHeTe)
win «lIprcrnocoOIeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM cpefbl. BriusiHue reorpadudeckoit
cpenbl Ha MOp()OJIOTHIO 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

DKoJorHs Kak HayKa. 3a/laqd U pa3/ieibl SKOJIOTHH. MeTOIbl 9KOJIOTHYECKIX UCCIICIOBAHHIA.
DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOro uesoBeka. Cpenbl 0OMTaHUS OPraHU3MOB:

JKU3HU. BOJIHAs1, HA3€MHO-BO31y1lIHAs], [IOYBEHHAs!, BHYTPUOPraHU3MEHHas1. DKOJIOTHYecKue (paKTOpHl. 2
DKOJIOrn4ecKue Knaccugukarus skonorndeckux pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOTIOT€HHBIE.
(baxTopsl JleiicTBue 3KOJOrMUecKUX (aKTOPOB Ha OpraHu3Mbl. AOuorndeckue (aKkTopbl: CBET,
TeMIeparypa, BiIaxHOCTh. Dotomepuoau3Mm. [IpucmocobieHus] OpraHU3MOB K JCHCTBHUIO
abuornueckux (axkropoB. buonornueckue putmbl. buotnueckue Qaxtopsl. Buabl
OMOTHYECKUX B3aUMOJCHCTBUM: KOHKYPEHIIUS, XWUIIHWYECTBO. llapa3uTusm, myTryanusm,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJICOHWYECTBO), aMEHCAIM3M, HEUTpanu3M. 3HaueHHE
OMOTHUYECKUX B3aUMOAECHCTBUN JJIs CYIIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIECTBAX
Tewma 8.2. CopepxaHue yaeOHOro Marepuana
DKoJOorn4YecKue OKOJIOTUYECKHE XapaKTEpUCTUKU mnonyasiuuud. OCHOBHbIE IIOKA3aTeNM  MOIYJISLIHU:
XapaKTepUCTUKU YHUCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauusd. JnHamumka 1
MOMYJISILIUU YHUCJIEHHOCTH MOMYJISIIMK U €€ PeryJsius
ITpakTHueckoe 3aHsATHE 1
Ne 11 «Iloycy€r na0THOCTH MOMYJISIIMK pa3HbIX BUJOB PACTECHUI
Pa3znen 9. Coo01mecTBa 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, 1K 4.2
OpraHU3MOB, Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.
HKOCHUCTEMBI Dkonoruyeckue cucteMbl (3kocucteMbl). lloHstue 00 »KocucTeMe U OHOTEOIEHO3E. 2
@OYHKIMOHATIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BeriecTB U MOTOK 3HEPruu B 3KocucTeme. Tpoduueckue (IMUILEBBIE) YPOBHH
skocucTteMbl. [lumessie nenu u cetu. OCHOBHBIE MOKa3aTeNd IKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJOTMYECKHE MUPAMUIbI: MPOTYKIIMH, YUCIEHHOCTH, OMomacchl. CBOHCTBa
HKOCHCTEM: YCTOMYMBOCTh, caMOperyisanus, passutue. Cykieccus
Tema 9.2. CopneprkaHue yueOHOro MaTepuaa
[IpupoaHbie [IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. ODKOCHCTEMa XBOWHOTO WIIU
9KOCHCTEMBI HIMPOKOJINCTBEHHOTO aeca. AHTpPOIIOT€HHBIE DKOCHCTEMBI. ATpOIKOCHCTEMBI.
Ypboskocucrtembl. buonornueckoe M XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H 2
ypboskocucteM. buopasHooOpasue 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
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl 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 Omochepe 3emin. AHTpONOreHHbIe U3MeHeHus1 B Ouocdepe. ['modaibHbIe
AHTPOTIOTEHHBIX sKosiornueckue mpodnembl. CocyliecTBOBaHHE NPUPOABI U deioBeuecTBa. CoxpaHeHHE
dakTopoB Ha Ouopa3zHooOpa3usi Kak OCHOBa ycToWuuBocTH Ouocdepbl. OcHOBa palMOHAILHOTO
ouochepy yIIpaBIICHUS IPUPOJTHBIMHU PECYPCAMU M MIX HCIIOJIb30BaHue. JJoCTIKEeHUS OMOJIOTHH 1 OXpaHa
TIPUPOJIBI
[TpakTuueckoe 3ansTue (Ha BRIOOP MpEnogaBaTeis)
No 12 «OT1Xx0/161 TPOU3BOJICTBAY
WA «IKOJIOTHYECKHUE aCTIEKThI MPO(PECCHOHAITBHOM IeATEITBHOCTI
i «[IpodunakTika npodeccuoHaIbHBIX 3a00ICBaHHI»
win «BivstHIe MPOU3BOICTBEHHBIX (DAaKTOPOB HA OPTaHU3M YEIIOBEKA)
Tema 9.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/Iep:KaHMe (CoAepKaHue MPUKJIATHOTO MOYJIs)
Bnusuue conuanbHo- | 310poBbe M €ro cocTaBisiioiue. DakTopsl, MOJ0KHUTEIBHO U OTPULIATSIFHO BIIMSIOIINE HA
HKOJIOTHYECKUX opraHu3M 4YenoBeka. [IpoOrema TEXHOTEHHBIX BO3ACMCTBUI Ha 3J0pOBbE YeNOBEKa

¢dakTopoB Ha
3JI0POBBE YEIIOBEKA

(27IeKTpOMArHUTHBIE TIOJISI, OBITOBAas XHMHS, W30BITOUYHBIC IIIYMBI, pajuanusi © T.IL.).
ApanTanus opraHm3Ma dejoBeka K ¢akTopaM OKpykaromieil cpenbl. [IpuHIUIIBI
dbopmupoBanus 310poBhecOeperatomiero nopeaeHuss. Gusndeckas akTUBHOCTh U 370POBBE.
broxuMuyeckue acreKkThl paliiOHAIbHOTO MMUTAHUS

JlaGopaTopHblie 3aHITHS

No 3 «YMcTBEeHHAs! pabOTOCTIOCOOHOCTEY

win «BnusHue abnotudeckux (pakTopoB Ha UerIoBeKa» (B KaueCTBE TPUITEPOB, CHIKAIOIINX
paboToCIOCOOHOCTh,  WCHOJB30BATh  YCIOBUS ~ OCYIIECTBICHHS  MPO(ECCHOHATBLHOU
JIeSITENIbHOCTH: IIIyM, TEMIIepaTypa, pu3nueckas Harpys3Ka u T.1.)

Paznen 10. Cesnekuusi opranu3MoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U IpoIecce

CopepxaHue yaeOHOro MaTepuaa

Cenexkuus Kak HayKa M IpoLECC. 3apOKIEHUE CENEeKIUU U JoMecTukauusd. Yuenue H. U.
BaBunoBa 0 neHTpax MHOrooOpasusi U HPOUCXOXKJEHUS KYJIbTYpHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKAECHNS JOMAIHUX XUBOTHbIX. CopT, mopona, mraMM. COBpPEMEHHBIE METOJBI

OK-01, OK-02,
OK-04, OK-07,
I1K 4.2




CEJIEKIINU. MaccoBblit
U WHAWBUIYAIbHBIH OTOOPHI B CEJIEKIMU pacTeHUH M >KUBOTHHIX. OLEHKa 3KCTEpbepa.
bauskoponacTBeHHOE ckpelBaHue — MHOpUIMHT. Yunctas nuHus. CKpelyBaHUE YHCTBIX
muHuil. ['ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpellMBaHME — ayTOPUIMHI.
Otnanénnas rubpuauzanus U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIy4eHHUe
ITOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX M1 MUKPOOPTaHU3MOB

Tema 10.2. buotexHosoruss kKak oOTpacib MNpoU3BOJCTBA. ['€HHas WHXeHepus. OTambl CO3JdaHUA
OcHoBBI pexomOuHanTHOM JIHK u Tpancrennbix opranusmos. Kietounas unxeHepus. Kiierounsle 2
OMOTEXHOJIOTHH KYJIbTYpHI. MUuUKpOKIOHaIbHOE pa3MHOXKEHUE pacTeHUH. KiionupoBanue
BBICOKOTIPOTYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. DKOJOTUYECKUE U ATUUYECKHE
npo6siembl. MO — renerndeckn MOAM(PUITPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJIeP:KAHME (COAepPKaAHUe NPHUKJIAHOT0 MOYJIsA)
buorexnonorun OcHOBHBIE HaNpaBIEHUSI COBPEMEHHOM OMOTEXHOJIOTUH B TPOGECCHOHATIBLHON NeSTEIbHOCTH
B )KM3HH U podeccuut | yenoBeka. Mero sl 0MoTeXHOI0rHH. OOBEKTHI OMOTEXHOIOIUU. DTHKA OMOTEXHOJIOIHYECKIX
U TEHETUYECKUX JKcrepuMeHToB. [IpaBuia moucka u aHamu3a OHMOIKOIOTUYECKOU -
uHpOpMaLUN
U3 Pa3IMYHBIX MCTOYHHUKOB (Hay4yHas U y4yeOHO-Hay4yHas JIMTEpaTypa, CPeJCTBa MacCOBOM
uH(popMaiuu, cetb UHTEpHET U Ipyrue)
IIpakTHueckoe 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 aHANWU3 UH(QOPMAIIMK U3 Pa3IMYHbIX UCTOYHUKOB (HaydHas U yueOHO-Hay4Hasl JUTepaTypa, 2 ;
OMOTEXHOJIOT U c = 1K 4.2
peacTBa MaccoBoi nHpopmaluu, cetb IHTepHET u Apyrue)
IlpakTUueckue 3aHATUS 4
Neo 15 Ananu3 uadopManuu 00 dTHUECKUX aCTEKTaX Pa3BUTHS OMOTEXHOJIOTHI
No 16 Dcce ¢ npe3eHTanueit no reme
IIpomexyTounas arrectaums (quddepeHIIMPOBaHHBIN 3a4eT)
Bcero: 72
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JTUCHUILINH

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanmzanust mporpaMMbl  y4eOHOH IUCIMILIMHBI TPOU3BOAMTCS C TNPUMEHEHUEM
JTMCTAHIIMOHHBIX TEXHOJOTMHA M TpeOyeT HajIuuusi AJICKTPOHHOW 00pa3oBaTENbHON Cpebl;
ydeOHOro kKabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10CaJI0YHbIE MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenogaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0BaHue, Heo0xoaumoe IS IPOBEICHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs! €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

Texnu4yeckue cpeacTBa 00yUeHus :

® KOMITBIOTEPHI C BBIXOJIOM B ceTh Internet;

e caiiT «JIuyHas cTynus» ¢ BO3SMOXKHOCTBIO pabOTHI C AJIEKTPOHHBIM 00pa30BaTEeIbHBIM
pecypcoMm;

® DJEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

YyedoHo-MeToaANYECKOE o0ecneyeHne TUCIHUILINHEIL:
* METOJIMYECKUE YKa3aHUS 0 OPraHU3aINH MPAKTUYECKUX 3aHITHIA;
* METOJMYECKUE YKa3aHUs IO CAMOCTOSTEIBHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe oOecniedeHue, SBISIONIEECS YaCThIO DJIEKTPOHHOH WH(OPMAIIMOHHO-
o0pazoBaTenbHOM Cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSAX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrPaMMBbI;

- TPEHUHTOBBIE M TECTUPYIOLINE TPOrpPaMMBbI;

- UHTEJUIEKTYyaJbHble POOOTHU3UPOBAHHbBIE CHCTEMBbI OLIEHKU KauecTBa BBINOJIHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBas cucrteMa «KoHcynmbTaHT TUTIOCY, «[ apaHT»;

- omekTpoHHO-OmOmmorewnas  cuctema  (OBC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- mporpamMma ympaiieHus odpazoBatenbHbIM mporeccoM B DMOC (Mudopmanmonnas
texHosorus. [Iporpamma ynpasienust oopazoBarenabHbIM nporeccom. KOMBAT).

3.2. UndopmanuonHoe odecrneyeHne o0ydeHust
OCHOBHbIE HICTOYHUKH:
1. TTaceunux B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue. buonorus 10 kmacc. / [Toxg
pen. [Taceunuxa B.B. - Aknimoneproe obmiectBo «M3matensctBo «IIpocBerienue»
2. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue. buonorus 11 knacc. / Tlox
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pen. [Taceunuka B.B. - AkiimonepHoe obmiectBo «M3natenbetBo «IIpocBemeruey

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJILHOMN JUCIHUIIIUHBI
KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIE0O0pa30BATEIBHON IUCIUTUTHHBI

pacKpbIBAIOTCA Yepe3 NUCHUIUIMHAPHBIC Pe3YNbTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHUE OOIIUX U

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

Oo6masi/mpogeccuoHanbHAS Pa3zpgen/Tema Tun OIICHOYHBIX
KOMIIeTeHIIHS MeponpHusITHsI
OK 01. Bsibupars cmocodsr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llIrynupoBanue
penieHus 3ama4 | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | Tectupopanue
HpO(i)GCCHOHaHBHOfI 8. 11 82, 0. 1_9.3’ Bremoanenune MPAKTUYCCKUX
JIEATENbHOCTH TIPUMEHHTENBHO | o 4 g5 101 102 10.3 3aJaHul
K Pa3JIMYHBIM KOHTEKCTaM 1 ’1 ’ ’ ’ ’
OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | tynupoBanue
COBPEMCHHBIC cpeactsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tectuposanue
ITIOHCKa, aHajlIn3a 73, 81, 82, 91_93’ Brimonaenue MMPAKTUICCKUX
1 MHTCPIPETAMN | 9 4 95 10.1, 10.2, 10.3 3ajaHui
uHpOpMaIuy, ’ ’ ’ ’ ’
u uH(pOpMaIMOHHBIC 111
TEXHOJIOTMH ISl BBITTOJIHCHHUS
3a7a4 po¢eCCUOHATBHON
JIEATEIbHOCTH
OK 04. O¢dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | HItyaupoBanue
B3aMMOJIEHCTBOBATE U paboTath | 4.3 5.1-5.4, 6.1-6.3, 7.1-7.3, | Tectuposanue
B KOJUIEKTUBE U KOMaH/C 8.1, 8.2 9.1-9.3, BreimonHeHne — mpakTHYECKHUX
9.4, 9.5, 10.1, 10.2, 10.3, | *#/aHuH
11.1
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
Cp€abl, pecprOC6€p€>K€HI/IIO, 7.31 8.1, 82, 9_1_9.3’ Brmmonnenue MPAKTUICCKUX
MIPUMEHSITh SHAHUS | g4 95 101 102 10.3 3aJaHuN
00 W3MEHEHUU KJIMMAaTa, ’ ’ ' ’ '
TIPUHIIHIIBI OepexKIUBOTO 111
MPOW3BOACTBA,  3PPEKTHBHO
JIENICTBOBATh
B UPE3BBIYANHBIX CHTYAIHIX
IK 4.2 [IpoBoauts | Temsr 9.4, 10.3, 11.1 [lItynupoBanme
KOJIMYE€CTBECHHBIN u TectupoBanue

KaueCTBEHHBIM y4YeT 3€Melb,

INpUHUMAaTh Y4aCTHEC B HUX
HWHBCHTapHU3allun n
MOHUTOPHUHIC

BrinosiHeHNE TpaKTHYECKUX
3aJaHuN
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