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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

40.02.04 «¥OpucnpyaeHuus»

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, TMIOTEe3ax, MpaBUiIax, CIyKallUX OCHOBOH Uil (pOpMUpPOBaHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAyYHOI KapTHUHE Mupa,
0 METOAaX HAy4yHOro IO3HaHMs, CTPOCHUH, MHOIOOOpa3sMH M OCOOEHHOCTSX JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHM3alliM, BBIJAIONIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OuoJIoruy;
o ¢dbopMupoBanue y o0y4armuxcs MO03HABATEJIbHBIX, MHTEIJIEKTyaIbHbIX
U TBOPYECKMX CIOCOOHOCTEM B IIpollecce€ aHajau3a JAaHHbIX O IMYyTIX pPa3BUTHA
B OMOJIOrMM HAay4YHBIX B3IJIA0B, UACH U MOAXO0JO0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHE Y oOydaromuxcs oOmei KynbTypbl, (YHKIHOHAJIBLHONM TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
o dbopMupoBaHre y 00yYaroIMXcs YMEHUH WUIIOCTPUPOBATH 3Hau€HUE OMOJOTHYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX

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



° BOCIIMTAaHUC y6e)KI[éHHOCTI/I B BO3MOXHOCTH MO3HAHMS YEITOBEKOM KHUBOM

MPUPOJIBI, HEOOXOTUMOCTU OEPEKHOIO OTHOILIEHUS K HEH, COOIIO/IEHUSI STUYECKUX HOPM IpU
IMPOBCACHNU 6I/IOJIOI‘I/I‘-IGCKI/IX HCCHCHOBaHHﬁ;

. OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS KOJIOTMYECKOM
KYJIBTYPBI, U1l GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

. NpPUMEHEHHE TMPUOOPETEHHBIX 3HAHUM W yMEHHM B  TOBCEAHEBHOW  JKHU3HU
JUIL OUEHKH IIOCIEICTBUM CBOEM JEATEIBHOCTH IO OTHOILICHUIO K OKPYXKArolleu cpene,

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

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHUSI 0011e00pPa30BATEJbHOM IUCHUILUIAHBI B
coorBercTBHH ¢ PI'OC CIIO n 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 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 TIPaMOTHOCTHU
3ajga4 - TOTOBHOCTh K TPYAY, OCO3HAHME IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PELICHUS KU3HEHHBIX MPOOIeM.
npodeccHOHaIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COAEPIKaHUE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH NEATEIFHOCTH TEXHOJOTWYECKON | OCHOBOMOJNATAOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHH:
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 BEUIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHe SHEepruM), TIoMeocTa3 (caMoperyssuus),

- WHTEpeC K pamyHeiM cdepam mnpodeccrHoHaTBHON
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 CpaBHEHUS, Kitaccudukau u 00001eHus;

- 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, OLCHHMBATL  PHUCKU

OuocuHTe3 Oenka, CTPYKTypHash OpraHM3alusl XHUBBIX CHUCTEM,
JMCKPETHOCTb, caMoperyJsius, CaMOBOCIIPOU3BEICHUE
(penpomyKius), HACJIEICTBEHHOCTD, M3MEHYUBOCTb,
9HEPro3aBUCHUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsi OpraHU3aIIusI.

[1P6 3. CdopMupOBaHHOCTb YMEHHSI PacKpbIBaTh COJEp>KaHUE

OCHOBOTMOJAralomux  OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOKICHMS )KU3HU U YeJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTOJIArarne OMoIOrnuecKrue 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 OMMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM; 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

5




U TMPOCKTHOW JIEATEIBHOCTH,
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTh FI/IHOTe3y

€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 YCJIOBI/ISIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXC MaTepUaAIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;
-- YMETh NIEPEHOCUTH 3HAHHS B TTIO3HABATEIIbHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEAMETHBIX
oOJacrei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaratb OPHTHHAIbHBIC
MOJIXOJbI U PELICHUS

HaBbIKaMM  pa3pCHICHUSA

U (opMynupoBaHMs BBIBOJAOB C HCIOJIB30BAHUEM HAay4HBIX
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 MPEBPALICHUS DSHEPrUU B KIETKE, (POTOCHUHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Mei03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA U Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHesa), 00pbObl 3a
CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHMUS,
IpUCIIOCOOICHHOCTH OPTaHM3MOB K Cpele 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
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IPOLECCOB 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 T'PaMOTHOTO MOBEICHUS B OKPYKAIOLIEH MPUPOIHON CPELE;

NOHUMaHWE  HEOOXOJUMOCTH  HCHOJBb30BAHUS  JIOCTHXKEHHUH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pPallOHAIBHOTO
IPUPOIONOIB30BAHUS.

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

JUISL pa3HbIX THUIIOB HACJEJO0BaHUS IPU3HAKOB Yy OPraHu3MOB,
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 M3 PaA3IUYHBIX HCTOYHHMKOB (CpelacTBa
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:
OBnajieHUe yHUBEPCAIbHBIMU YU4E€OHBIMH IIO3HABATEIbHBIMU
JEHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

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

U MHTEPIpETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
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 NPOo0JIeM.

[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, COOJIIOJCHHS 370pOBOTO o0pasa KU3HH,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpYXarolleil MpUpoIHON cpejie;
NOHMMAaHWE  HEOOXOIUMOCTH  HCIOJNB30BAHHUSA  JOCTHIKEHHN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 10. CopmupoBaHHOCTH yYMEHHUH 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 HCCIELyEMbIMU
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
OepexIINBOTrO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHUsIX

JInuHOCTHBIE pPE3ynbTaThl JOJKHBI OTpakaTb B YacCTHU:
AKOJIOTMYECKOTO BOCITUTAHUS:

- c(hOpMHUPOBAHHOCTH 3KOJIOTUYECKOM KYJBTYpHI,
IMOHUMAaHUE BIMSHUS COLMATbHO-DPKOHOMHYECKHUX MPOLECCOB
Ha COCTOSIHME TTPUPOTHOM
U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUI B OKPYKAIOLIEH
cpele Ha OCHOBE 3HAaHMS LEJIed YCTOMYMBOTO 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  OCATCIBHOCTH  OKOJIOTHMYC CKOH

- 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. CdhopMUPOBAHHOCTH YMEHHS BBIACNIATH CYIIECTBEHHBIE
OpU3HAKW  BHUPYCOB, KIETOK IPOKApUOT U  DYKapuoT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHHUs HHEPTrUM B KIeTKe, (OTOCHHTE3a,
IJIACTUYECKOTO U SHEPreTUYECKOro 0OMEeHa, XeMOCHHTE3a, MUTO3a,
MeH03a,  OIUIOJOTBOPEHMS,  Pa3BUTUS U Pa3MHOXKEHUS,
WHJUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

3a CyLIeCTBOBaHHME, €CTECTBEHHOro OTOOpa, BUA00Opa30BaHUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejle OOUTaHUs, 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 TIPUHATHS TPAKTHYECKUX PEIICHUH B MOBCETHEBHON KH3HU
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 T'PaMOTHOTO MOBEJCHHS B OKPYXaroIle MpUpOAHOI cpee;
IIOHUMAaHUE  HEOOXOIMMOCTH  HCIIOJIb30BAHUS  JTOCTHUIKEHUH
COBPEMEHHOUM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOAONOJIB30BAHUS

IIK 1.2. IlpumeHsTH
HOPMBI TIpaBa JyIs
pelieHuss 3agady B
npoecCHOHATBLHOM
JESITeIIbHOCTH

- Oco3HaHHBIN BBIOOp OyayIiei npodeccun u
BO3MOXKHOCTEH peain3aiii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB; OTHOIICHUE K MPO(ECCHOHAILHOU eI TeTbHOCTH
KaK BO3MOYKHOCTHU y4acCTHS B PEIICHUH JTUYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npooiieM.

- YMEHHUE CaMOCTOSTEIILHO ONPEIEIIATh EH ICATSILHOCTH U
COCTAaBIIATh  IUIAHBI  JESATEIBHOCTH,  CaMOCTOSITEIHHO
OCYILIECTBIISAT,  KOHTPOJHPOBATh M  KOPPEKTHPOBATH
NeSITeIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTMDKEHUSI TIOCTABJICHHBIX LEIed W peain3allii TUIAaHOB
JIESITCIILHOCTH; BRIOMPATh YCICIIHBIC CTPATETHH B PA3ITUIHBIX
CUTYaIIHSIX.

- CdopmupoBaHHOCTh MpEACTABICHUI O MecTe OWOJIOTUH B
COBPEMEHHOW HAyYHON KapTHHE MHUpA: HAOIIOJCHUS U ONMUCAHHS
JKUBBIX CHCTEM, IIPOLIECCOB W SBJICHWW; OpraHu3aluud W
MpOBEACHUSI  OMOJOTMYECKOTO  SKCIEPUMEHTA,  BBIBIKCHHS
TUIIOTE3, BBIABICHHUS 3HAYUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHUS  MOJYYCHHBIX  pE3yIbTaToOB U
(hopMyIMpoBaHUs BEIBOJIOB C UCIIOJIH30BAHMEM HAYYHBIX MTOHSATHH,
TEOPH ¥ 3HAHWI MOHMMaHUE POy OMoJOTHH B (HOPMUPOBAHHUU
Kpyrozopa " (yHKIHOHAIBHON TPAMOTHOCTH 4YeJOBeKa s
pelIeHNs IPaKTUYECKUX 3aj1ay;

[TpuobpereHue onpiTa MPUMEHEHUS! OCHOBHBIX METOIOB HAYYHOTO
MIO3HAHUS, UCTIOIB3yEMBIX B OMOJIOTHU: HAOIIONEHHS U ONMUCAHUS
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJIICHUW; OpraHu3aluud MU
NpOBENEHUSI  OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIIBHUIKCHUS
TUIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXKAY HCCIELyeMbIMU
BEJIMYMHAMH, OOBSCHEHMS]  IOJIyUEHHBIX  pe3yJbTaTOB U
(opMyIMpPOBaHUS BHIBOJIOB C UCIOJIb30BAaHUEM HAYUHBIX IOHATHH,
TEOpPU U 3aKOHOB

ChopMupoBaHHOCTh YMEHMS IPUMEHSATH MTOJyUYEeHHbIE 3HAHUS IS
00BsICHEHUS! OMOJIOTUYECKUX IIPOLIECCOB U SIBICHUH, ISl IPUHATHS
IPAKTUYECKUX PEIIEHUH B IOBCEJHEBHOM JKH3HM C IIEJIBIO
oOecnieueHrs 0E€30MaCHOCTH CBOErO 3JI0POBbS U 370POBbS
OKpYKaloIUX JroeH, COONIOJIEHUsT 30pOBOTO oOpa3a KHU3HH,
HOPM T'PaMOTHOTO MOBEJICHUSI B OKPYKAIOIIEH MPUPOTHON CpELE;
MOHMMaHHE  HEOOXOAWMOCTH  MCIIOJIB30BAaHHUS  JJOCTHKEHUI
COBPEMEHHOM OMOJOrMH U OMOTEXHOJOTHH Uil paluOHAIBLHOTO
IPUPOAONOIB30BAHUS




2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJBbHOM JUCIATLIIMHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bup yueOHoii padoThl O0bem B yacax

O0beM 00pa3oBaTeIbHON MPOrPaMMBbl THCHUTLIAHBI 72
B T.4.
OcHoBHoOe cogepkaHue 6
BT. 4.:
TEopeTHyYecKoe 00ydeHne 4
1a00paTOpHbIE U NPAKTUYECKUE 3aHATHS 2
IIpodeccnonanbHO OpHEHTHPOBAHHOE cOAepKaHMe (Coiep:KaHue 5
NPHUKJIATHOTO MOIYJIs1)
BT. 4..
TeOopeTHYecKoe 00yJIeHne
na00paTOpHbIE U NPAKTUYECKUE 3aHATHS 2
CamocrosiTesibHas padoTa 64
IIpome:xyTouyHast arrecranus (AuddepeHUMPOBaHHBIN 3a4eT) -
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

®opmupyemMble
HaumenoBanue Oo0bem
Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble U MPAKTHYECKUE 3aHATHS 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
Tema 1.1. Cogneprkanue ydeOHOro MaTepuaa
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.
KU3HU MeTtoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeT n3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
0T Heopranuueckou npupozsl. CBolcTBa 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 1
Tewma 2.1. Copepkanne ydeOHOro Matepuana
XUMUYECKUN COCTaB | XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThI, MUKPOIJIEMEHTBHI.
kieTku. Bona Bona u MuHepanbHble BemiecTBa. OYHKIMM BOJABI U MUHEPAJIbHBIX BEIIECTB B KIIETKE.
U MUHEPAJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BEIIeCTBA ITpakTueckoe 3aHsTHE
Ne 1 «buonoruueckass poiab MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEIESTEIbHOCTU
OpraHU3MOB, MTPOSIBJICHNUS ArcOaTaHca MUHEPATIBHBIX JIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 0,5
buonornueckn benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamennmblie u
Ba)KHBIE XMMHYECKHE | 3aMEHHUMBIE AMUHOKHCIOTHL. AMUHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
COETMHEHUS MOJIEKYJNbI (MIepBUYHASL, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE OK-01, OK-02,
cBoiictBa OenkoB. buonormueckue ¢yHkuuu OenkoB. DepMeHTH — OHOJIOTHYECKHE OK-04
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katanuzaropel. CTpoeHue QepMeHTa: aKTUBHBIA ILIEHTp, CyOCTpaTHas CrHeuu(pUuIHOCTb.
Kodepmentsr. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaTu3aToOpOB.
VYraeBoapl: MOHOCaxapuabl (IVIOK03a, pubo3a M Je30Kkcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M TOoJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUIono3a). buomorndeckue ¢GyHKIuu
yrineBofoB. Jlumuael:  TpuriaMuepunsl, Qoconmunuasl, crepouasl. ['mapodumiibHO-
ruzpodoOHbIe cBOKCTBa. buonornueckue GpyHkiuu aunuaoB. CpaBHEHUE YIIEBOAOB, OCIKOB
Y JIUNUA0B Kak UCTOYHUKOB sHepruu. Hyknennosbie kucnotel: JIHK u PHK. Hykneoruasr —
MOHOMEpHI HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJTHK. Ctpoenne n pynxmnun PHK.
AT®: crpoenne u GyHKITUN

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEroaBaTeis)

Ne 1 «Onpenenenue Buramuna C B IpoJIyKTax MUTaAHUS»

win «OnpezeneHre HaInIus KpaxMana B IPOJIyKTax MUTaHH

i «['uapopunbHO-THIPOGOOHBIE CBOWCTBA JTUITHIOBY

win «M3ydyeHne KaTaJMTHYECKOM aKTUBHOCTU (EpMEHTOB (Ha IMpUMEpe aMuila3bl MU
Karasasbl)»

Tema 2.3.

CrtpyKTypHO-
GbyHKIIMOHATTbHAS
OpTaHu3aIHsl KIETOK

CopepxaHue yaeOHOro Marepuana

[luTonorus — Hayka o kietke. Kiierounast Teopusi — mpumep B3auMoJICHCTBHS UAeH U PaKToB
B HAyYHOM ITO3HAHUU. MeTObI U3yYEHUS KIETKH.

Knerka kak menoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.

Tunel KIETOK: dJyKapuoTHYecKas U mnpokapuornyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi kierku. Kierounass crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKOMH
kJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJI€TOYHas CTEHKa, TIIIMKOKaIMKC, MX (yHkiuu. I[lmazmaruueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKITUH.

[utonasma u ee opraHouabl. OpgHomeMmOpaHHble opraHoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHIPHUM, IUIACTU[BIL.
[Tpoucxoxxaenne MUTOXOHApPUN M miactu]. Buasl mmactun. HememOpaHHBIE OpraHOUABI
KJIETKH: pPUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOIHM, PECHUYKH, KIYTHUKU. DYHKIHMH
OpraHOMJOB KJIETKU. BKitoueHus.

Anpo — perynsatopHslil 1ieHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIla3Mma,
XPOMATHH, SIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

0,5

JlabopaTtopHbie 3aHsTHs (Ha BEIOOP MperoaBaTes)
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Ne 2 «Ctpoenue kieTku (pacTeHUs, >)KUBOTHBIE, TPUObI) U KJIETOYHBIC BKJIIOUEHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACTBI, XPOMOILIACTHI )

win «/3ydeHue cTpoeHus KIETOK PacTeHUM, KUBOTHBIX U OaKTepuil MOoJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOINpENapaTax U UX OMUCAaHUE»

i «lIponuriaemocts MeMOpaHsb! (MJ1a3MOJIH3, IETIIa3MOIIN3)»

Pazgen 3. ZKuzHeaeaTeJbHOCTDh KJIETKH

Tema 3.1.
OO0OMeH BelEecTB
Y TIPEBpAILICHUE

SHEPTUU

B KJIETKE

Copepxanne yaueOHOro Marepuaa

OOMeH BemiecTB, WM METa00Iu3M. ACCUMUIIANINSA (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTUYecKkuii OOMEH) — JIBE€ CTOPOHBI €IMHOIrO Tporiecca MeTadoiau3ma. Poib 3aKoHOB
COXpaHEHHMsI BEIIECTBA M SHEPrUM B NOHUMAHMU MeTaboim3ma. Tumbl OOMEHa BEIECTB:
aBTOTpOGHBIA U TeTepoTpodHbIii. Pomb pepMeHTOB B OOMEHE BEIECTB M MPEBPALICHUN
sHepruu B KieTke. PorocuHTe3d. CBetoBas u TeMHOBas (as3bl ¢orocuHTe3a. Peakimm
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Brusinue ycnoBuii cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH Y
KYyJbTYPHBIX ~ PAacTeHHA. XeMOCHHTE3. XEMOCHHTE3UpYyIoIue OakTepuu. 3HAYCHUE
XeMOCHHTE3a IS )KU3HU Ha 3eMIIe.

DHepreTUyYecKuii OOMEH B KIIETKe. PaciernieHre BemecTB, BbIACICHHE U aKKyMYJIMPOBaHUE
DHEPTUU B KIIETKE. DTalbl dHEpreTudeckoro obmeHa. I'nmkonms. BposkeHWe u e€ro BHIBL
Kucnoponnoe okucinenue, win KieToyHoe abixaHue. OkucnutenbHoe (hochopuirpoBaHue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

0,5

Tema 3.2.
Bbuocuures Oenka

CopepxaHue yaeOHOTo MaTepuana

Peakuun marpuuHoro cuHTeza. ['enermueckass uHpopmauus u JHK. Peanuszanus
reHeTUYeCKoi nHpopMaIuu B KieTke. ['eHeTu4yeckuii Koa u ero cBoiicTBa. TpaHCKpumius —
matpuuHblii  cuHTe3 PHK. Tpancasmus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUU.
KoanpoBanue amuHokuciot. Pons pubocom B OnocuHTese Oenka

0,5

IIpakTHueckoe 3aHsATHE

Ne 2 «Pemienue 3agad Ha OMpCACIICHNUE TOCIICAOBATCIbHOCTHU HYKIICOTUI0B»

Tema 3.3.
Bupycsr

CopepxaHre yaeOHOT0 MaTepuana

Hexnerounsie ¢popMbl xu3HU — BUpychl. Mictopust otkpeitus Bupycos (/1. . MiBaHoBCKkwmil).
OcoOeHHOCTH CTPOSHMS M ’KM3HEHHOTO 1MKJIa BUpYycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nmMmmyHonedunura yenoseka (BIY)
— Bo30Oyutens CIIM/la. [IpopunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUI

OK-01, OK-02,
OK-04

Pa3nes 4. PazMHokeHHe M1 MHAUBHUYAIbHOE Pa3BUTHE OPTaHU3MOB
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Tema 4.1.
JKW3HEHHBII 1IUKI
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounsnii 1K, WIM SKA3HEHHBIH HMKI KieTku. MuTepdasa m mmro3. Ilpoueccsl,
npoTtekatomuye B uaTepdase. Permkamnus — peakius matpuanoro cuare3a JJHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBII HA00Op — KapuoTHIl. [IUIIIOUIHBIN U TarIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
pa3BUTHUS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue
Ha Pa3HbIX CcTaaAuAX MuTOo3a. buonormyeckuit cmbicn murosza. Ilporpammupyemasi rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpPraHHU3MOB

Copepxanne yueOHOro 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 oTinuus ot Oecrnonoro. Meito3. Cranun Mmeitosa. IIpoueccsl,
MPOUCXOAIIME Ha craguax wmeino3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorudeckuii cMbIci U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y JKMBOTHBIX. ITomoBEIE kene3bl: CEMCHHUKH W SHYHUKH. O6pa303aHHe H pa3BUTHC
IOJIOBBIX KIJIETOK — TraMeT (CrepMaro3oui], sHMLEKIeTKa) — CIepMaTOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3onioB. OmnonorBopenue. [lapreHorenes

0,5

Tewma 4.3.
NupuBunyansHoe
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

NunuBunyanbHOE pazButhe (OHTOreHEe3). OMOpPHOHAILHOE pa3BUTHE (IMOpHOTEHE3). DTarmbl
SMOpPHOHANILHOTO PAa3BUTHA y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacCTPYJISIIHS,
opranorene3. [locTomMOpHOHanbHOE pa3BUTHE. THIBI MOCTAMOPHOHATIBLHOTO PA3BUTHUSL:
npsiMoe, Hempsimoe (MTMYMHOYHOe). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJAEHHBbIE ypojacTBa. Poct u pasBurue pacreHuil. OHTOreHes
[[BETKOBOT'O paCTEHUS: IBOWHOE OTUIOOTBOPEHUE, CTPOCHHE CEMEHH, CTaJANH Pa3BUTHUS

0,5

[IpakTueckue 3aHATHS

Ne 3 «HpexnronHbIe 3a005I€BaHUS U AIUIEMHUH B UCTOPUH YEIOBEUECTBAY.
Ne 4 «BakuuHanus Kak npouiIakTika HHPEKIIMOHHBIX 3a00JIeBaHU

OK-01, OK-02,
OK-04

Paznen 5. HacjieACTBEHHOCTh M MK3MEHYHBOCTh OPraHM3MOB

15

Tema 5.1.
3aKOHOMEPHOCTH
HacJeJ0BaHHSA

Conepxanue yq4eOHOro MaTeprasa

[Ipeamer u 3amaun reHeTUKU. Poib MUTONOTUU U SMOPHOJIOTMU B CTAaHOBJICHUM T€HETUKH.
Bxkian poccuiickux M 3apyO€XHBIX YUEHBIX B pa3BUTHE TE€HETUKU. MeToibl T'€HETUKU
(rnOpHUIOIOTHYECKUH, IIUTOI€HETHUYECKUH, MOJeKyIspHO-TeHeTHuecKui). OCHOBHBIE
reHeTUYeCKre NOHTHA. | 'eHeTndeckasi CHMBOJIMKA, HCIIOJIb3yeMasl B CXeMaX CKpeIIMBaHHM.

0,5

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH HACJIeJOBaHUs TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpellMBaHWE. 3aKOH €OUHOOOpa3wWsi TUOPUIOB TEpBOro  MokoJeHus. IIpaBuio
JOMUHUPOBAHUSA. 3aKOH DPACHICIUICHUs TMPU3HAKOB. ['mMrore3a umcToThl Tamer. [loiHoe n
HENOJIHOE  JOMHHHpOBaHWE. JIUruOpuaHoe  CKpeluBaHHE. 3aKOH  HE3aBUCUMOTO
HACJIC/IOBaHMs TPU3HAKOB. [lUTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanm3upyrolee CcKpemuBanue. VICIoNb30BaHWE aHATU3UPYIOMIETO CKPEIIMBAHUS IS
OIpeJIeIICHUs] TEHOTUTIA OCOOH

HpaKTI/I‘IeCKOG 3aHATUC

Ne 5 Pemenue 3aa4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACIICACTBCHHBIX
IIPU3HAKOB IIpXU MOHO-, IU-, HOJH/IFI/I6pI/Il[HOM " aHAJIIM3UPYIOLIEM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIINYCCKUX CXCM CKPCHIMBAHHWA

Tema 5.2. Copnepxkanne ydeOHOro mMaTepuana
Cuemnnennoe CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. MopraHna o crienjieHHOMY HacjeI0BaHUIO
HacJIeJOBaHHe reHoB. Hapymienue cremieHust TeHOB B pe3yJbTaTe KPOCCHHTOBepa. XPOMOCOMHAs TEOpHs
MIPU3HAKOB HACJIEJICTBEHHOCTH. | eHeTHYecKHne KapThl.
I'enernka mona. XpoMOCOMHOE ONpeAeNICHUE Tosia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporaMmeTHbie OpraHu3Mbl. HacnenoBaHue MpU3HAKOB, CIETUIEHHBIX C
10JIOM
[IpaKTHYECKOE 3aHATHE 0,5
Ne 6 Pemenuwe 3amau Ha OIpeleieHHE BEPOATHOCTH BO3HHUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TPHU CLEIUICHHOM HACJEIOBAaHUHU, COCTABIEHHE TI'E€HOTUIIUYECKUX CXEM
CKpEIIBaHHS
Tema 5.3. Copepkanne y4eOHOro Marepuana
3aKOHOMEPHOCTH W3meHunBOCTh. Bubl N3MEHUMBOCTH: HEHACIECTBEHHAs U HAcJeACTBeHHas. Poib cpenbl B
U3MEHYHNBOCTH HEHACJIEICTBEHHON WM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKANMOHHOW W3MEHYHMBOCTH.

BapuanuoHnHssiil psa v BapuanmonHas kpuBast. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4eCTBEHHbIE TIPU3HAKM U HX HopMa peaknuu. CBoiicTBa MOAN(PUKAIIMOHHON
W3MEHUYUBOCTH.

HacnmencrBennasi, WiaM TE€HOTHUIIMYECKAs M3MEHYMBOCTH. KOMOMHATHBHAs M3MEHYUBOCTD.
Meiio3 ¥ TOJNIOBOM mTporecc — OCHOBA KOMOMHATHBHON W3MEHYMBOCTU. MyTalnoHHAas
M3MEHYHBOCTh. Kiaccudukamus MyTamuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa n
MPUYMHBI MyTaIlil. MyTareHHblie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIIEICTBEHHOM
N3MEHUYNBOCTH

H. 1. BaBunona
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HpaKTI/I‘ICCKoe 3aHATUC

Ne 7 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB MPU PA3NUYHBIX THUIAX B3aWMOJCUCTBUS T'€HOB, COCTaBJICHHE I€HOTUITUYECKUX
CXEM CKpEIIMBaHUS

Tema 5.4.
I'eHeTnka yenoBeka

Copepxanne yueOHOro Marepuana

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
IeHealornYecKui, OJIM3HELOBbIN, LHUTOTeHETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIpPEAEIEHUE TE€HOTUIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
IreHOTUIIMPOBaHUE, B TOM uKcie ¢ nomousto I11{P-ananu3a. Hacnencrsennsle 3a0os1eBanus
YyeJloBeKa: TEHHble 00Je3HH, OOJIe3HH C HACJIEACTBEHHOW MPEapacioyioKEHHOCTbIO,
XpoMOocoMHbIe Oose3Hu. ComaTtuyeckue W reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[Mpunmunel  3m0poBOrO  00pas3a  JKWM3HW, JAMArHOCTHKH, MNPO(QUIAKTHKH U JICYCHHUS
reHeTUYecKux  Oose3Hel.  MeauKo-reHeTU4YeCKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEAMLIMHCKOW TE€HETUKU B MPENOTBPALICHUM U JICYEHWUM TIEHETHYECKUX 3a0oseBaHMi
4eJ0BeKa

0,5

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHalIn3 POAOCIOBHBIX YCJIOBCKA»

Pa3pnen 6. DBoIIonuoOH

Hasl OMoJIorus

0,5

Tema 6.1.
OBOJIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OMOJIOTHH

Copepkanne y4eOHOro Marepuana

[TpennocbuIKy BO3SHUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIONMOHHON TEOPUU HA pa3BUTUE OHMOJOTUM U JAPYTHUX HayK.
CuzerenscrBa 3BooLuH. [laneoHTONOrMUECKHE: TOCIIE0BATEIBLHOCTD MOSIBJICHHS BUIOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, NepexoaHble (popmbl. buoreorpaduyeckue: cXoACTBO U
pasnnuue dayH U QIop MaTEPUKOB U OCTPOBOB. DMOPHOIOrMUYECKHE: CXO/ICTBA U PA3TUUUs
HMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPraHU3MOB.

OpomononHass Teopusa Y. JlapBuna. Ilpennocbulku BO3HUMKHOBEHHsI JApBHHHU3MA.
JIBikyme cuiibl 3BOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HeolpeaenaéHHas U3MEHUYUBOCTh, O00pb0Oa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIH 0TOOD)

Copnepkanne y4eOHOro MaTepurana

OK-01, OK-02,
OK-04
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Tema 6.2.
MukposBoionus

Cunretndeckast Teopusi 3Bosoruu (CTD) u e€ OCHOBHBIC MONOXKEHUS. MUKPOIBOIIONHUS.
[Tomymsiyst KaKk eAMHAIIA BUA W SBOJTFOIIHH.

JBuxyme cunbl ((akTOpbl)3BOJIIOLNUK BHIOB B Hpupoje. MyTalHOHHBIA Mpolecc H
KOMOWHATUBHAS W3MEHUYUBOCTH. llomynsimroHHBIE BOJHBI W JApeid reHoB. M3onsmus u
murpanusi. EctectBenHblii 0oTOOp — HampaBisoumii  dakrop 3Bomouuu. DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpucmocoOIeHHOCT, OPraHu3MOB KakK pe3yjbTaT 3BOJIOLHU.
[Tpumepsl mpucnocobneHuii y opranusmoB. Apomopdo3bl U HAMOAfanTauud. Bug wu
Bu000pazoBanue. Kpurepuu Buna. OcHOBHBIC (POpPMBI BUI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOe

Tema 6.3.
MaxkposBontonus

Copepkanue ydeOHOro Marepuana

MakposBomonus. Dopmbl  3BomouMU:  puneTHUecKas, IUBEPreHTHas, KOHBEPreHTHAs,
napasuienapHas. HeobpaTumMocTs 3BOIIOIMH

[TpakTrueckoe 3aHsaTHE (Ha BRIOOD MPENogaBaTeIs) 0,5
Ne 9 «CpaBHenune BIIOB 110 MOP(OIIOTHIECKOMY KPHTEPHIOY
i «Onrcanne MPUCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

Pa3nen 7. Bo3HnKHOBeHNe U Pa3BUTHE KU3HM HA 3emuie 0,5

Tema 7.1.
3apokieHue
Y Pa3BUTHE KU3HU

Copepxkanue ydeOHOro Marepuana

JloHay4HBIE NpEACTaBIEHUS O 3apOXKICHUU XU3HU. HayuHble TrHIOTE3pl BO3ZHMKHOBEHMS
JKU3HU Ha 3emJie: abuoreHe3 U MaHcHepMus. XUMUYecKasl 3BOTIOIUA. AOMOreHHBIN CUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHUE
XUMHUecKkor sBomtouuu. HawanbHble sTanel Ouonormueckoi spomtouuu. ['mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBbie
KJIETKH U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeiickas U NpoTepo3oncKas
apbl. [laneosolickas spa u e€ mnepuoabl: KeMOPHICKUI, OpIOBUKCKHUHA, CHIIYpPUNHCKHM,
JIEBOHCKMH, KAMEHHOYTOJIbHBIN, NepMCKHi. Me3030McKas dpa U €€ MEepUObl: TPUACOBBIN,
IOpCcKUii, MenoBoW. KaitHo30Mckass 3pa W €€ mNepuoibl: NaJeOreHOBBIM, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4Y€CKOro Mupa.

Conepxanue yq4eOHOro MaTeprasia

CucremMa OpraHM4yecKoro MHpa Kak OTpakKeHHE HBOJIOLMU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBI OPTraHU3MOB. XapaKTEPUCTHKA KIMMaTa U TeOJOTMYECKHX IporeccoB. OCHOBHBIE

IIpoucxoxaenue ATaIlbl 3BOJIIOIIUY PACTUTENHFHOTO U )KUBOTHOTO MUpa. ApoMOp( 036l Y paCTEHH 1 )KUBOTHBIX.
YEJI0BEKa — IlosiBneHune, pacuBeT U BBIMUPAHKE TPYIII )KUBBIX OPraHU3MOB.
AHTPOIIOI€HES

OK-01, OK-02,
OK-04
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OBOMIONMSA ~ 4YeNOBEKa. AHTpONOJOTMA Kak Hayka. Pa3BuTHe mTpencTaBieHuil o
INPOMCXOXKACHUU deloBeKka. Meroabl u3ydeHHs aHTpomnorene3a. CXOACTBAa M pa3iHyus
YeJoBeKa M JKUBOTHBIX. CHCTEMAaTHYECKOE TIIOJIOKEHHE 4YenoBeKa. JIBWKyliue CHIIbl
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBIN 00pa3 U3HH, H3TOTOBJICHUE OPYIMH TPYy/a, MBIIUICHUE, PEeYb

Tema 7.3.
OCHOBHBIE CTaAUU
DBOJIIOIMH YEJIOBEKA

Conepkanue yaeOHOro MaTeprasia

OCHOBHBIE CTaJUU W BETBU HBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK yMEJbIid,
Yenosek npsaMmoxonsamui, YenoBek HeaHIepTanbCKuid, YenoBEeK pa3yMHbII COBPEMEHHOIO
tuna. Haxonku nckonaemMbIXx OCTaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOINBIINE pachl: €BPONEOHAHAs (eBpa3uiickas), HErpo-
aBcTpajioujiHas (PKBaTOpuaibHasi), MOHIOJIOMAHAs (a3uMaTCKo-aMepUKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENICH YEIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

ITpakTuyeckoe 3ansTre (Ha BEIOOP MPEMOaaBaTelIs) 0,5
Ne 10 «Bpems u myTH pacceseHus 4ejloBeKa Mo MIaHeTe»
win «[IprcrocoOIeHHOCTh YelIOBEeKa K pa3HbIM YCIIOBHSM Cpefibl. BinsiHue reorpadudeckoit
cpebl Ha MOP(hOJIOTHIO B (DH3UOJIOTHIO YETIOBEKAY
Pa3nes 8. Opranu3mMsbl M OKpYy:Kaomas cpeia 0,5

Tewma 8.1. Copepkanne y4eOHOro Marepuana
Oxonorus DKoJorus Kak Hayka. 3a/laqd ¥ pa3/ieibl SKOJIOrMU. MeToIbl SKOJIOTHUYECKUX HCCIIETOBAaHHM.
Kak Hayka. Cpenbl DKOJIOrHYecKkoe MHPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeabl OOMTaHUS OpPraHU3MOB:
JKU3HU. BOJIHAs, HA3€MHO-BO3/Iy1IIHAs], IOYBEHHAs!, BHYTPUOPTraHU3MEHHAas1. DKOJIOrH4eCcKHe (aKkToOphI.
DKoJorn4YecKue Knaccugukarus sxogornyeckux (GakTopoB: aOMOTHUECKUE, OMOTHYECKHE U aHTPOIOT€HHBIE.
dakTopbl JelicTBue HKOJOTHYECKUX (PAKTOPOB HA OpraHu3Mbl. AOHOTHYECKHE (HAKTOpHI: CBET,
Temreparypa, BiaxkHocTb. DotonepuoausM. IIpucnocobieHus opraHusMOB K AEHCTBUIO
abuotuuecknux ¢akropoB. buonornueckue putmbl. buotnmueckue ¢aktopsl. Bunuel
OMOTHUYECKUX B3aWMOJICHCTBUNA: KOHKYPEHLUs, XUIIHUYeCTBO. llapasuTusm, MyTyaiausm,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaxJIEOHMYECTBO), aMEHCAIM3M, HelTpanu3Mm. 3HaueHHe
OMOTHUYECKUX B3aUMOJICHCTBUI JUIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIECTBAX

Tewma 8.2. Copneprkanne ydeOHOro MaTeprana

OK-01, OK-02,
OK-04, OK-07
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DKOJIOTHYECKUE

DKOJIOTHYECKHUE XApPAaKTCPUCTHUKH  IIOIIYJIALIUU. OCHOBHBIE  ITOKa3aTeIIH IMOITYJIAIIUH:

XapaKTEePUCTHKH YHUCICHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHTrpanus. JluHamuka
MOMYJISILIUH YHCJIEHHOCTH MOMYJISIIIUK U € PeryJssius
[TpakTHdeckoe 3aHsATHe 0,5
No 11 «IToicu€t mIoTHOCTH MOMYJISIUMNA Pa3HbIX BUJOB PACTEHUM»
Pa3znen 9. Coo01miecTBa M HKOJIOrHYeCKHE CHCTEMbI 2 OK-01, OK-02,
Tema 9.1. Cojepkanue yuebHOro MaTepuana OK-04, OK-07,
CooOurectBa Coo0uiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIeHO3a: BUI0Basi, IPOCTPAHCTBEHHAs, IK 1.2
OPraHu3MOB, Tpoduueckas (nuimesas). Buapl-nomuHanThl. CBSI3U B OUOIICHO3E.
9KOCUCTEMBI Dkonoruyeckne cucrteMbl (3kocucteMsbl). llonstue 00 »sKocucTeMe U OHUOTeoIEHO3E.
QOyHKIMOHATBHBIE KOMITOHEHTBI SKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BelecTB u MOTOK 3HEPTUU B dKocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u ceru. OCHOBHBIE ITOKA3aTeNM KOCHUCTEMBI: OmoOMmacca,
OPOAYKIHSI. DKOJIOTUYECKUE MUPAMUIBL: MPOIYKIIUU, YUCICHHOCTH, OMomMacchl. CBolicTBa
HKOCHUCTEM: YCTOMUMUBOCTD, CAMOPETyJIsiius, pazsutue. CyKieccus
Tema 9.2. CopepxaHue yaeOHOro MaTrepuana
[Tpupousie [IpuponHble HKOCHCTEMBI. JKOCHUCTEMBI peK U 03&p. OKOCUCTeMa XBOWHOTO WIH
9KOCHCTEMBI HIMPOKOJIMCTBEHHOTO aeca. AHTpPOTIOTCHHBIC HKOCHUCTEMBI. ATPOIKOCUCTEMBI.
VYpboskocucrembl. buonorndeckoe u  XO3AHCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U
ypOoskocucteM. buopaznoobpaszue kak (axtop ycroWumBoctH sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3Ho00pa3us Ha 3emiie
Tewma 9.3. CopepxaHue y9eOHOT0 Marepuala
buocdepa — VYuenue B. U. Bepnaackoro o 6uocepe. ['panutip, cocta u cTpykTypa ouochepst. XKusoe
riiodanpHas BemiectBO U ero ¢yHkuuu. OcoOeHHocTH Ouochepsl Kak TIJI00AaTbHOM HKOCHCTEMBI.
sKocucrema 3eMnn | JlnHaMu4eckoe paBHOBecHe M oOpaTHas cBsizb B Omocdepe. KpyroBopoTsl BemiecTB u
OMOTeOXMMHYECKHUE IHKJIBl DSJEMEHTOB (yriaepoja, a3zora). 30HaTbHOCTH OUOC(hEpHI.
OCHOBHBIE OMOMBI CYIIH
Tema 9.4. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COlEPKAHNE (COAEPKAHNE TPUKJIATHOTI0 MO1YJIs1) 0,5
Bnusinne YenoseuecTBo B Onocdepe 3emiu. AHTpOIIOreHHbIE U3MEHEeHHus B Ouocdepe. I'mobambHbIE
AHTPOITOTEHHBIX sKosoruueckue mnpobnemsl. CocyliecTBoBaHHE NpUPOAbl U ueroBeuecTBa. CoxpaHeHHe
¢dakTopoB Ha O0uopa3HooOpa3us Kak OCHOBa ycToiuumBocTH Ouocdeprl. OcCHOBa palMOHAIBLHOTO
ouochepy yIIpaBJICHUS IPUPOIHBIMH PECYpPCaMH U UX UCTIONb30BaHue. JlocTKeHns: OMOIOTHN U OXpaHa

OPUPOIBI
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ITpakTrueckoe 3aHsaTHE (Ha BRIOOD MPErogaBaTes)

No 12 «OTx0151 TPOU3BOJCTBAY

WM «KOJIOTHYECKHUEe aCIIEKThI MPO(EeCCHOHAIBHOM e TEIbHOCTH
i «[IpodunakTika npodecCHOHATHHBIX 3a00ICBAHIIN

win «BiusiHue npou3BOICTBEHHBIX ()aKTOPOB HA OPraHU3M YEJIOBEKa»

0,5

Tema 9.5.
Bnusiaue conmanbHo-
IKOJIOTHYECKUX
(dbakTOopoB Ha
3I0pPOBBE YETIOBEKA

IIpodeccrnonaibHO OPUEHTHPOBAHHOE COIepP:KaHue (CoAepPKAHNe MPUKJIATHOT0 MOYJIs1)

3110poBbE U ero coctapistonire. PakTopbl, MOJOKUTEIBHO U OTPULATENBHO BIUAIOLINE HA
opranusM 4yenoBeka. IIpoOieMa TEXHOTEHHBIX BO3JICHCTBHH Ha 3]I0pOBbE UEIOBEKA
(371eKTpOMAarHUTHbIE IMOJIs, OBITOBAs XHMMHS, H30BITOYHBIC IIyMbl, pagvalus U T.IL.).
ApnanTanusi opraHusma 4ejgoBeka K (akropaMm OKpyxawoomed cpeabl. IIpuHumnb
dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Gusznyeckas aKTUBHOCTb U 37J0POBBE.
brnoxummueckre aclieKThI panrOHAJILHOI'O IMMTAHUS

0,5

JlaGopaTopHblie 3aHATHS

Ne 3 «YmMcTBeHHAs pabOTOCIIOCOOHOCTE)

win «BnusHue abuotudecknx (pakTopoB Ha UeIOBeKa» (B KaUECTBE TPUTTEPOB, CHIKAIOIIUX
paboTOCIOCOOHOCTh,  WCHONB30BAaTh  YCIOBHUS  OCYIIECTBIEHHUS  MPO(ecCHOHATBHOM
JeATEIbHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3Ka u T.1.)

0,5

Pa3nen 10. Cesiekiusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHHU

Tema 10.1.
Cenexims
KaK HayKa U TpoIece

Copepkanne ydeOHOro Marepuana

Cenexkuus Kak HayKa M IpoLECC. 3apOKACHUE CElIeKUUU U AoMecTukanusa. Yuenue H. U.
BaBuiioBa 0 1eHTpax MHOroo0Opasus M HMPOUCXOXKAECHUS KYJIbTYpHBIX pacTeHuil. LIeHTpsI
IIPOUCXOXKICHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mramMM. COBpPEMEHHBIE METOJBI
CEJIEKIUU. MaccoBblit
U UHAWBUIYAJIbHBIH OTOOpPHI B CEJIEKLIMM pAacTeHHH M S>KUBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskopocTBeHHOE CcKpelrBaHue — MHOpuAMHr. Yucras nuHus. CKpeliuBaHUE YHUCTHIX
auHui. T'ereposuc, umu ruOpuaHas cuna. HepoicTBeHHOe CKpellMBaHWE — ayTOPHUAMHI.
Otpanénnas rubpuamzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 U IOJIy4eHHe
NOJUIUIONA0B. JIOCTHKEHNS CENEKIIUN PACTEHHM, )KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOJIOTUH

buorexHomoruss Kak oOTpacib IPOU3BOJCTBA. ['€HHAas WH)KEHepUsA. OTamnbl CO3JaHUsA
pexomOuHanTHOM JIHK u Tpancrennbsix opranusmoB. Kierounas unnxkenepus. Kierounsie
KYJBbTYpBI. MUuKpOKIIOHaIBbHOE pa3MHOXEHHUE pacTeHuN. KitonnpoBanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUYECKHE
npo6sieMbl. 'MO — reneTndeck MOAMGHUIIMPOBAHHBIE OPTraHU3MBI

OK-01, OK-02,
OK-04, OK-07,
K 1.2
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Tema 10.3.
buorexuonoruun
B JKU3HH | podeccuu

IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlepPKaHMe (CopepKaHNe MPUKJIIATHOTO MOTYJIA)

OCHOBHBIE HaNpaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCUOHATIBHOM IEATEIIEHOCTH
yenoBeka. Metosibl 0MoTeXHOIOTHH. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHUECKUX
U TEHETHMYECKMX OJKCIepuMeHToB. [IpaBuia moumcka ¥ aHanu3a OMOIKOJIIOTHYECKOM
nHpopmanuu

U3 Pa3IMYHBIX WCTOYHHMKOB (Hay4yHas W y4eOHO-Hay4Has JIMTepaTypa, CpeACTBAa MacCOBOM
nHpopmanuu, cetb IHTEpHET U Ipyrue)

0,5

[TpakTHdeckoe 3aHsaTHe 0,5
Ne 13 Ananus uHpOpMalUK 0 HAYYHBIX JTOCTHIKCHHUSAX B 00JIaCTH T€HETUUECKUX TEXHOJIOTHH,
KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.
No 14 Dcce ¢ npe3eHTaluel mo TeMe
Pa3nes 11. Pemenue keiicoB B 00J1acTH OMOTEXHOJIOTHH
Tema 11.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (CoiepKaHue IPUKJIATHOT0 MOAYJIsA) 0,5
CoruanbHo- DTHUYECKHUE aCMEeKThl Pa3BUTUsI OMOTEXHOJIOTUM ¥ MPUMEHEHHE UX B KU3HH YEJIOBEKA, TTOUCK OK-01, OK-02,
STHYCCKHE aCICKTRl | i aHaNW3 UH(OPMALIUY U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas ¥ yueOHO-Hay4Has JUTepaTypa, OK_I(_);E ?I;O?’
OHOTEXHOOTHit CpeaCcTBa MaccoBOi uH(popMalnu, cetb aTepHeT u apyrue) '
[TpakTH4ecKue 3aHsTH 0,5
Ne 15 Ananu3 unpopmanuu 00 ITHUECKUX aCTIEKTaX Pa3BUTHS OMOTEXHOIOTUI
No 16 Dcce ¢ peseHTanmeit mo reme
CamocrosiTenbHas padora 64
IIpomexyTounas arrectaums (1updepeHIIMPOBaHHBIN 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 HalM4usl SJIEKTPOHHOW 00pa3oBaTENbHOW Cpebl;
ydeOHOro kKabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10CaJI0YHbIE MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenogaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0BaHue, HeoOxoaumoe s IIPOBEACHUS
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 paOOTHI C 3JIEKTPOHHBIM 00pa30BaTeIbHBIM
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;

- UHTEJUIEKTyaJbHbIE POOOTHU3UPOBAHHBIE CHUCTEMBI OLIEHKH KauecTBa BBINOJIHEHHBIX
pa0or;

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

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

- mporpamMma ympasiieHus oopazoBatenbHbIM IpoueccoM B DUOC (MudopmanmonHas
texHosorus. [Iporpamma ynpasieHnust oopazoBarenabHbIM npoueccoM. KOMBAT).

3.2. UndopmanuonHoe odecrneyeHne o0ydeHust
OcHoBHbIE HCTOYHHUKH:
1. TTaceunux B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue. buonorus 10 kmacc. / [Toxg
pen. [Taceunuka B.B. - Akiinoneproe obmiectBo «M3natensctBo «IIpocBemienuey
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

KOMIIEeTEHIIM S 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 3aJaHui

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

u MHTEPNIPETAH | g 4 95 101 102. 10.3 3aJaHui

uHpOpMaIuy, Lo T e e

u uH(pOpMaIMOHHBIC 111

TEXHOJIOTMH ISl BBITTOJIHCHHUS

3a1a4 po¢eCCUOHATBHON

JEeSITSILHOCTHU

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

COXpaHEHUIO OKpyXxaromen | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tectuposanue

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 CUTYAIUSAX

I[IK 1.2. IlpuMmeHATH HOPMBI
IpaBa Ul peUIeHMs 3a1ad B
npodecCuoOHATBHON
JESTEIbHOCTH

Temsr 9.4, 10.3, 11.1

[lItyaupoBanue
TectupoBanue
BelIntonHeHne NpakTUYECKUX
3aJaHuN
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