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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI
OBIIIEOBPA30OBATEJBbHOM JUCHUILIAHBI

1.1. MecTo THCHHUIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CITO:
OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o00A3aTeIbHOM YacTbIO
0011e00pa30BaTeNbHOrO UKIa 00pa3oBaTeNbHON mporpammsl B cooTBeTcTBUU ¢ PT'OC CIIO

43.02.16 «TypusM ¥ rocTenpumuMcTBO»

1.2. Heau U miianHupyemMblie pe3yabTAaThl 0CBOCHUS IUCHUILINHbI:
1.2.1. Heab aucuunjiuHbl

Coneprxkanue nmporpaMmMbl 00111€00pa30BaTeIbHON JTUCIUIIIMHBI «bUOI0THsY HAITPaBICHO
Ha JIOCTWXKEHHME pe3yibTaToB €€ M3ydyeHus B cooTBeTcTBMM ¢ TpeOoBaHusmMu PI'OC COO c
yuetoM npocdeccuonanbHoil HampaBieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHUILTAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIONIUMUCS 3HAHUSIMH O CTPYKTYpHO-
(YHKIIMOHAJIBHOW OpraHM3alliy >KUBBIX CHCTEM pa3HOIO paHra M HpHOOpEeTeHue yYMEHUM
MCIIOJIb30BATh ATH 3HAHUSI JIJIsl TPAMOTHBIX AEMCTBUI B OTHOLIEHUH OOBEKTOB KUBOUM MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.
Joctrxenne 1eau U3ydyeHus AUCUUIUIMHBL «buonorus» Ha 06a30BOM ypoBHE oOecreunmBaeTrcs
peLIeHNEM CIIEIYIOMNX 3aau:
o OCBOEHHE O0YyYarolmMMHCSI CUCTEMbl 3HAHMM O OMOJOTMYECKHX TEOPHSX, YUEHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIax, CIyKallUX OCHOBOH Uil (pOpMUpPOBaHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAyYHOI KapTHUHE Mupa,
0 METOAAaX HAay4yHOro IO3HaHMs, CTPOCHUH, MHOIOOOpa3sHMH M OCOOEHHOCTSAX JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHM3alliM, BBIJAIONIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OuoJIoruy;
o dbopMupoBanue y 0o0y4armuxcs MO3HABATENIbHBIX, MHTEIJIEKTYaIbHbIX
U TBOPYECKMX CIOCOOHOCTEM B Ipollecce aHaiuu3a JAaHHBIX O MyTSIX  Pa3BUTHUS
B OMOJIOrMM HAay4YHBIX B3IJIA0B, U U MOAXOJ0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHE Y oOydaromuxcs oOmei KynbTypbl, (YHKIHOHAJIBLHONM TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;
o dbopMupoBaHre y 00yYaroIMXcs YMEHUH WUIIOCTPUPOBATh 3HauU€HUE OMOJIOTHYECKHX
3HAHUM B MPAKTHYECKOW JEATEIBHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIUHCKHUX

TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;



° BOCIIMTAaHUC y6e)KI[éHHOCTI/I B BO3MOXHOCTH IMO3HAHUS YEITOBCKOM JKUBOM

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, U1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

. 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. Ilnanupyemble pe3yJabTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IUCHUILIUHBI 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  pe3ylnbTaTaMu  oOydeHuss 0azoBoro ypoBHs (mamee —  [IPO)

®I'OC COO npexncrapiieHbl B Ta0IULIE:



Ko u ILnanupyembie pe3yJbTAThl 0CBOCHHS TUCHHIIIUHBI

HanMeHOBaHHe

(l)OpMI/lpyeMbIUX Oo6ue JMCcHUNIMHAPHbIE

KOMIeTeH Ui
OK O0l. Beibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecCTE M POJH OMOJIOTHU
Croco0bl  pelieHus | TPYAOBOrO BOCIIUTAHUS: B CHCTEME€ HAay4YHOIO 3HaHMs;, (YHKUMOHAIbHOM TIPaMOTHOCTHU
3ajga4 - TOTOBHOCTh K TPYAY, OCO3HAHME IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PELICHUS KU3HEHHBIX MPOOIeM.
npodeccHOHaIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJAEP)KaHUE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEILHOCTH TEXHOJOTWYECKON | OCHOBOIMOJNATAIOIMIUX OHOJOTMYECKMX TEPMUHOB W TOHATHI:
IPUMEHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIE€TKa, TKaHb, OpraH, OpPraHWU3M, BUJ, MOIMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTE | IKOCUCTEMa, OnoteHo03, Onocdepa; Mmetabonm3M (0OMEH 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 XUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BE/ICHUE
(penponykuus), HACJIEICTBEHHOCTD, M3MEHYUBOCTb,
9HEpPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aLUS.

[1P6 3. CdopMupOBaHHOCTb YMEHMsI PacKpblBaTh COJEp>KaHUE

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

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOTOJIararnye OUoIOrnuecKre 3aKOHbI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. BasumioBa, 3. ['ekkens,
®. Mromnepa, K. bapa), rpaHunbl uXx OpUMEHUMOCTH K KHUBBIM
CHUCTEMaM.

ITP6 5. IlpuobpeTeHne OmpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAaY4YHOTI'O IMO3HAaHHA, NCIIOJIb3YCEMBIX B OHOJIOTHU: Ha6J'IIO}IeHI/I${

Y OMMCAaHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUMN; OpraHU3aluu
n TMPOBCACHUA OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHUA
TUIIOTE3, BbBIABJICHUA 3aBUCUMOCTH MCXKIAY HUCCICAYEMbIMU
BEJIMYNHAMHU, 00BSICHEHUS MOJIYYeHHBIX pE3YNbTATOB
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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.

[IP6 6. ChopMuUpOBaHHOCTh YMEHHS BBIJCIATH CYIIECTBEHHBIC
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 ¥ DHEPTEeTHYECKOro 0OMEHa, XeMOCHHTE3a, MUTO3a,
Mei03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA U Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHesa), 00pbObl 3a
CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHMUS,
IPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMITOHEHTOB HKOCUCTEM, AHTPOIIOT€HHBIX U3MEHEeHUI
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEBpallleHUe IHEpruu B buocdepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NPUMEHSTH I[OJIYYEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSTHS IPAKTHYECKUX PEIICHUH B IIOBCEIHEBHON )KU3HU

C LIeTIbI0 00ecneueHHs 0€30IaCHOCTH CBOETO 3/I0POBBS U 310POBbSI
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOPM T'PaMOTHOTO MOBEICHUS B OKPYKAIOLIEH MPUPOIHON CPELE;

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

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

JUIS pa3HbIX THUIIOB HACJEJ0BaHUS IPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATh CXEMBI IIEPEHOCA BEILECTB U YHEPTUU B DKOCHCTEMAX
(uenu nmuTaHUs, MUILIEBBIE CETH).

IIP6 9. CdopMUpOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nH(popMannlo OUOJIOTUYECKOTO  COJAEpKAHMS, BKIIOYAOILYIO
IICEBJJOHAYYHbIE 3HAHUSA W3 Pa3IUYHbIX HCTOYHHUKOB (CpeAcTBa
MaccoBod  MH(GOpMallMM, HAYYHO-TIOMYJSpPHbIE 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 YMEHHU 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
npodeccuoHanbHOM
JeSITeTbHOCTH

JIn4HOCTHBIE pE3yJbTaThl JOJDKHBI OTpaXkaTb B 4YaCTHU:
LIEHHOCTY HAay4YHOT'O ITIO3HAHHUS:

-c(hOpPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKHM U OOLIECTBEHHOMN
IIPaKTUKH, OCHOBAHHOT'O Ha Jyasnore KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa
B [IOJIMKYJIbTYPHOM MHDE.

MeranpenmeTHble pe3yabTaThl JOJKHBI OTPaKaTh:
OBnajieHne yHUBEPCAIbHBIMU y4EOHBIMU MO3HABATEIbHBIMU

JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaIeTh  HAaBBIKAMU  MONYYCHHS  WHPOpPMAIUH
U3  HUCTOYHHKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIHHO
OCYIIIECTBIISATh TIOWCK, aHaIn3, CUCTEMAaTH3AIHIO

U MHTEPIpETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

- OLIEHUBATh JOCTOBEPHOCTb, JIESTMTUMHOCTh HH(pOpMAIHH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHU O MECTE M POJI OMOJIOTHH

B CHCTEME HAYYHOTO 3HaHHs, (YHKIMOHAIBHOM TPaMOTHOCTHU
YeJIoBeKa JJIsl PEIICHHUs YKU3HEHHBIX MPOOJIEM.

[IP6 7. CdopMupOBaHHOCTb YMEHHUS HPUMEHATH I10JY4YE€HHbIE
3HAHUS Ui OOBSCHEHHS OMOJIOTMYECKHX IMPOIECCOB M SIBJICHUH,
JUTS IPUHSATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C LIeNbI0 o0ecrieueHus 0€30IMaCHOCTH CBOETO 3I0POBbSI U 37I0POBbS
OKPY’KaIOIUX JIIOJCH, COOJIONCHHST 3A0POBOTO O0pa3a >KU3HU,
HOPM I'PaMOTHOTO TIOBEJICHUS B OKPYXAKOIIEH MPUPOIHON Cpejie;

NOHMMAaHHE  HEOOXOJUMOCTU  HCIOJIb30BAHUSA  JOCTHUKEHHUU
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH Ul palMOHAJILHOTO
MIPUPOAONOIB30BaAHUS.

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

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yibTaTbl HOJUDKHBI OTpPAXaTb B YaACTH:

LEHHOCTH HAYYHOTO TO3HAHUSA: OCO3HAHHUE LEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATEIbHOCTh
VHJIUBUAYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOOB
Hay4YyHOT'O MO3HAHHUS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAONIONEHUS U
OIMCAaHUsA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHU3alyu U
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 UCTIIOJIL30BATh MPEUMYIIECTBA KOMaH/IHON
Y MHIUBHUIYaJIbHON paOOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
pacnpenensiaTb poJM € Yy4ETOM MHEHUHA YYaCTHUKOB

00CYXXJIaTh pe3yIbTaThl COBMECTHOUN PabOTHI

OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MPUMEHSITh
3HaHUS

00 W3MEHEHUHN
KJIMMaTa, MPUHIUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHUsIX

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

- c(hOpMUPOBAHHOCTH 9KOJIOTUYECKOU KYJIbTYpBHI,
IMOHUMAaHUE BIMSHUS COLMATbHO-DPKOHOMHYECKHUX MPOLECCOB
Ha COCTOSIHME NPUPOIHOMN
U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

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

- AKTHBHOE HEINpUATUE JIEUCTBUH,
OKpYKarolllei cpere;

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

- pacummpeHue
HaIlpaBJIE€HHOCTH.
MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
OsnaneHue YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JICSITEIIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHJIHOU
Y MHAUBHUIYaJTLHON pabOTHI;

INPUHOCAIIUX BPCO

OIIbITa  ACATCIBHOCTH JKOJIOTHYCCKON

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

[IP6 5. IlpuoOpereHue omnpiTa 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;
OJTHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BH/IOB,
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 CBOEH 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

[K 2.2
Opranu3oBbIBaTh U
OCYIIECTBIISITh
HKCILTyaTaIHIO
HOMEPHOTO
TOCTUHUYHOTO
TPEIPUSATHSL.

dbonga

- Oco3HaHHBII BEIOOD Oymymiei mpodeccuu u
BO3MOXKHOCTEH peain3aii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB; OTHOIICHHE K MPO(ecCHOHAIBHON NeATeThHOCTH
KaK BO3MOYKHOCTH YYacCTHsI B PCIICHUH JTMYHBIX,
0O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATBHBIX
po0JeM.

- YMeHHUe CaMOCTOSATENBHO ONPEAEIIATh LENH IeATEIbHOCTH U
COCTaBJIATh  IUIaHBl  JESATEIBHOCTH;  CaMOCTOSITEIbHO
OCYIIECTBIISITh, ~ KOHTPOJUPOBATb U  KOPPEKTHUPOBATh
JeSITebHOCTD; MCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTUKEHUSI TIOCTABJICHHBIX I€JIed W pealn3aliy IJIaHOB
NeSITeIbHOCTH; BEIOMPATh YCIIEIIHbIE CTPATErMH B pa3IMYHbIX
CUTYalUsX.

- CdopmupoBaHHOCTH TMPEACTABICHU O MecTe OWOJIOTHH B
COBPEMEHHOW HAYYHON KapTHHE MHUpA: HAOIIOJCHUS U ONMUCAHHS
JKUBBIX U SBJICHUM;

CUCTCM, IIPOLECCCOB

OHMOIOrMYECKOTO

OpraHu3alvu |
IIPOBEICHHUS JKCIIEpPUMEHTA,
3HAYUMOCTH  MEXKIY

MMOJIYYCHHBIX

BBIJIBHUKCHU A
HCCICAYEMBIMU
PpE3yJIbTaTOB n

THUIIOTE3, BBISABIICHUA

BCIMYMHAMHU,  OOBSICHEHUS
(bOpMyITUPOBaHUS BBIBOJIOB C UCIIOJIH30BAHUEM HAYYHBIX MTOHSTHI,
TCOpUH U 3HAHWU MMOHUMAHHUE POJH OHOJOrHH B (DOPMHPOBAHHH
Kpyrozopa " (YHKIHOHAJIBHOW TPAaMOTHOCTH 4YEJIOBEKa IS
PEIICHUA IPAKTHUYCCKUX 3a/1a4,

- chopMHpPOBAaHHOCTh  yYMEHHUU

UHPOPMALIUIO  OHMOJIOTHYECKOTO

KPUTHYCCKU OLICHUBATh

COJIEp’KaHus, BKJIOYAIOIIYIO

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

- HHTCPIIPETUPOBATDH OTUYCCKUC ACIICKThI COBPCMCHHBIX

HCCJIEIOBaHUN B 6I/IOJ'IOFI/II/I, MCIHUINHC, 6I/IOT6XHOJ'IOFI/II/I;

- paccMarpuBaTh TIJIOOAJbHBIE 3KOJOTMYECKHE  MPOOIIEMBI

COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHUIO K HUM

COOCTBEHHYIO TIO3HUIIUIO;

- chOpMHpPOBAHHOCTh ~ YMEHMH  coO3JaBaTb  COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
uHbopMalUMd M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUHHBIN amnmapar 6MoJ0Tuu




2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJBbHOM JUCIATLIIMHBI

2.1. O0beM JUCHUIIHHBI H BUbI y4eOHOH padoThI

Bup yueOHoii padoThl O0bem B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI THCHUTLIAHBI 72
B T.4.
OcHoBHoOe cogepkaHue 6
BT. U..
TeopeTudeckoe o0ydyeHue 4
1a00paTOpHbIE U NPAKTUYECKUE 3aHATHS 2
IIpodeccnonanbHO OpHEHTHPOBAHHOE cOAepKaHMe (Coiep:KaHue 5
NPHUKJIATHOTO MOIYJIs1)
BT. U..
TeopeTudeckoe o0ydyeHue
1a00paTOpHbIE U NPAKTUYECKUE 3aHATHS 2
CamocrosiTesibHas padoTa 64
IIpome:xxyTounast arrecranus (AuddepeHUMPOBaHHBIN 3a4eT) -
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2.2. TemaT4yecKMid IJIAH U COAEPKAHME TUCUUIIMHBI

®opmupyemMble
HaumenoBanue Oo0bem
Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble H MPAKTUHYECKUE 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. Copneprkanue y4eOHOro Marepuasa
buonorus Bbuonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHM, pUiIocopuel, peuruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormu B (OpMHPOBAHWMM 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 Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHU OpraHu3alNH ouocucrem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - T'€OLEHOTHYECKUH),
6rochepHbIit
Paznen 2 XuMHuYecKHii cOCTAB H CTPOEHHE KJIETKH 1
Tewma 2.1. Copepkanne ydeOHOro Matepuana
XUMUYECKUH cOCTaB | XUMUYECKUH COCTaB KJIETKU. XMUMHMYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThbl, MUKPOIJIEMEHTHI.
kieTku. Bona Bona n MuHepanbHble BemecTBa. DYHKIMM BOABI M MHHEPAJIBHBIX BEIIECTB B KIIETKE.
U MUHEpAJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BEIIeCTBA ITpakTueckoe 3aHsTHE
Ne 1 «buonoruueckass poiab MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEIESTEIbHOCTU
OPTraHU3MOB, MTPOSIBJIICHUS UCOaTaHCa MHHEPAITBHBIX 2JIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 0,5
buonornueckn benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamennmblie u
Ba)KHBIE XMMUYECKHE | 3aMEHUMbIE AMUHOKHMCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMH
COETMHEHUS MOJIEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE OK-01, OK-02,
cBoiictBa OenkoB. buonormueckue ¢yHkuuu OenkoB. DepMeHTH — OHOJIOTHYECKHE OK-04
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Katanmzaropsl. CTpoeHue (QepMeHTa: aKkTHUBHBIM LIEHTP, CyOcTpaTHas CHelu(UIHOCTb.
Kodepmentsr. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaTu3aToOpOB.
VYraeBoapl: MOHOCaxapuabl (IVIOK03a, pubo3a M Je30Kkcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M TOoJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUIono3a). buomorndeckue ¢GyHKIuu
yrineBoAoB. Jlumuael:  TpuriaMuepunsl, Qoconaunuasl, crepounsl. ['mapodumiibHO-
ruspopoOHbIe cBOKCTBa. buonornueckue GpyHkuu aunuaoB. CpaBHEHHE YIIIEBOI0OB, OCIKOB
Y JIUNUA0B Kak UCTOYHUKOB sHepruu. Hyknennosbie kucnotel: JIHK u PHK. Hykneoruasr —
MOHOMEpHI HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynkuuun 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 UACH 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: dyKapuoTHYecKass U  mIpokapuoTrnueckas. (OCOOEHHOCTH CTPOCHMS
npokapuoTuyeckoit kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KJIETOYHas CTEHKa, TIJIHMKOKaIMKC, MX (yHkuuu. Ilnazmatnueckas
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
KJIETKHA: pPUOOCOMBI, KJIETOYHBIA UEHTpP, LEHTPUOIH, PECHUYKH, >KIYTHUKU. DOYHKIHH
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 Mpero/aBares)

12




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 BelecTB
Y TIPEBpAILCHHUE

SHEPTUU

B KJIETKE

Copepxanne yaueOHOro Marepuaa

OOMeH BemiecTB, WM MeTa00au3M. AcCUMUIIALINS (TIACTHYECKU OOMEH) M JTUCCUMUIISIINS
(oHepreTUYecKkuii OOMEH) — JIBE€ CTOPOHBI €IMHOIrO Tporiecca MeTadoiau3ma. Poib 3aKoHOB
COXpaHEHHMsI BEIIECTBA M SHEPrUM B NOHUMAHMU MeTaboim3ma. Tumbl OOMEHa BEIECTB:
aBTOTpPOGHBIH u TerepoTpodHbIil. Ponb GepMeHTOB B OOMEHE BEIECTB M IPEBpAILCHUH
sHepruu B KieTke. PorocuHTe3d. CBetoBas u TeMHOBas (as3bl ¢orocuHTe3a. Peakimu
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Bnusaue ycnoBuit cpenpl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMICHUSI €T0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHM. XeMOCHHTE3. XEeMOCHHTE3Hpylroliue OakTepuu. 3HAYCHUE
XeMOCHHTE3a IS )KU3HU Ha 3eMIIe.

DHepreTUyYecKuii OOMEH B KIIETKe. PaciernieHre BemecTB, BbIACICHHE U aKKyMYJIMPOBaHUE
DHEPTUU B KIIETKE. DTalbl dHEPreTHuecKkoro ooMeHa. [nmkomms. BposkeHue u ero BHIBI
Kucnoponnoe okucienue, win kieToyHoe abixaHue. OxucnutenbHoe (ochopuarpoBaHue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

0,5

Tema 3.2.
Bruocunres Oenka

CopepxaHue yaeOHOTo MaTepuana

Peakuuu MmatpuunHoro cuHte3za. ['eHetnueckas wuHpopmanus u JIHK. Peanuzanus
reHeTUYeCKoi nHpopMaIuu B KieTke. ['eHeTu4yeckuii Koa u ero cBoiicTBa. TpaHCKpumius —
maTpuuHblii  cuHTe3 PHK. Tpanciasmus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUU.
KoanpoBanue amuHokuciot. Pons pubocom B OnocuHTese Oenka

0,5

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenue 3aa4 Ha orpeieJIeHHe MOCJIeJOBATEIbHOCTH HYKJIEOTHIOBY

Tema 3.3.
Bupycsr

CopepxaHre yaeOHOT0 MaTepuana

Hexnerounsie ¢popMbl xu3HU — BUpychl. Mictopust otkpeitus Bupycos (/1. . MiBaHoBCKkwmil).
OCoOeHHOCTH CTPOSHMSI M )KM3HEHHOTOo IMKIIa BUpycoB. baktepnodaru. bonesnu pacrenuit,
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. PazMHoXkeHHe M1 MHAUBHYAIbHOE 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,
npoTtekaromue B uaTepdase. Perukamnus — peakius matpuanoro cuare3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA00Op — KapuoTHIl. [JUMIONIHBIN U TalIONTHBIA XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
pa3BUTHUS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue
Ha Pa3HbIX CTaAMAX MUTO3a. buonmormyeckuii cmbicn muro3a. IIporpammupyemast rubeins
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 pa3BUTHUC
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. [loctomMOpHroOHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHATBLHOTO PA3BUTHSL:
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
(ruOpHUIOIOTHYECKUH, IIUTOI€HETHUYECKUH, MOJeKyIsIpHO-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 eauHOOoOpaswWsi THUOpPUIOB MEpBOTO  ToOKojeHus. IIpaBwiio
JOMUHUPOBAHUSA. 3aKOH DPACHICIUICHUs TMPU3HAKOB. ['mMrore3a umcToThl Tamer. [loiHoe n
HETNOJIHOC  JOMHHHpOBaHHE. JIUrMOpuIHOE  CKpelMBaHHWE. 3aKOH  HE3aBHUCHMOIO
HACJIC/IOBaHMs TPU3HAKOB. [lUTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanm3upyrolee CKpemuBanue. VICronp30BaHHE aHATM3UPYIOMIETO CKPEIIUBAHUS IS
OIpeJIeIICHUs] TEHOTUTIA OCOOH

HpaKTI/I‘IeCKOC 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. Copepxkanue ydeOHOro Marepuana
Cuemnnennoe CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. MopraHna o crienjieHHOMY HacjeI0BaHUIO
HacJIeJOBaHHe reHoB. HapymieHue creniieHus reHOB B pe3yiibTaTe KPOCCHHroBepa. XPOMOCOMHAs TEOpHUs
MIPU3HAKOB HACJIEJICTBEHHOCTH. | eHeTHYecKHne KapThl.
I'enernka mona. XpoMOCOMHOE ONpeAeNICHUE Tosia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporaMmeTHbie OpraHu3Mbl. HacnenoBaHue MpU3HAKOB, CIETUIEHHBIX C
10JIOM
[TpaKTHYECKOE 3aHATHE 0,5
Ne 6 Pemenmwe 3amau Ha OIpeneleHHWE BEPOSTHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TPHU CLEIUICHHOM HACJEIOBAaHUHU, COCTABIEHHE TI'E€HOTUIIUYECKUX CXEM
CKpEIIBaHHS
Tema 5.3. Copepkanne y4eOHOro Marepuana
3aKOHOMEPHOCTH W3meHunBOCTh. Buibl MI3MEHUYUBOCTH: HEHACIIEICTBEHHAS U HACTIEJACTBeHHAas. Ponb cpenbl B
U3MEHYHUBOCTH HEHACJIEICTBEHHON WM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKANMOHHOW W3MEHYHMBOCTH.

BapuanuoHnHssiil psa v BapuanmonHas kpuBast. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4eCTBEHHbIE TIPU3HAKM W HX HopMma peaknuu. CpoiicTBa MOANGPUKAITMOHHON
W3MEHUYUBOCTH.

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

H. 1. BaBunona
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HpaKTI/ILIeCKOC 3aHATUC

Ne 7 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MIPU3HAKOB TPHU Pa3IMYHBIX THUIIAX B3aMMOJICUCTBHS T€HOB, COCTABICHHE TCHOTHUITHMYECKHX
CXEM CKpEIIMBaHUS

Tema 5.4.
I'eHeTnka yenoBeka

Copepxanne yueOHOro Marepuana

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
reHealornyeckuii, OJIM3HELOBbIN, IMTOr€HETUYECKUH, OMOXMMUYECKUH, MOJEKYJISIPHO-
reHeTuueckuil. COBpEMEHHOE OIpPEAEIEHUE TE€HOTUIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
IreHOTUIIMPOBaHUE, B TOM uKcie ¢ nomoulsto [11[P-ananuza. Hacnencrsennsle 3a0os1eBanus
YyeJloBeKa: TEHHble O00Je3HH, OOJIe3HW C HAcJIEACTBEHHOW MPeapacioyioKEHHOCTbIO,
XpoMOocoMHbIe Oose3Hu. ComaTtuyeckue W reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[Mpunmunel  310poBOrO  00pa3a  JKWM3HHW, JAMArHOCTHKH, MNPOMQWIAKTUKH H  JICYCHUS
reHeTUYecKux  Oose3Hel.  MeauKo-reHeTU4YeCKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEAMLIMHCKOW TE€HETUKU B MPENOTBPALIEHUU U JICYEHUH TIEHETHYECKUX 3a00JIeBaHU
4eJ0BeKa

0,5

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHalIn3 POAOCIOBHBIX YCJIOBCKA»

Pa3pnen 6. DBoIIonuoOH

Hasl OMoJIorus

0,5

Tema 6.1.
OBOIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OMOJIOTHH

Copepkanne y4eOHOro Marepuana

[TpennocbuIKy BO3SHUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIONMOHHON TEOPUM Ha pa3BUTHE OMONOTMM M JPYTUX HayK.
CunerenscrBa 3Bontonuu. [laneonronornueckre: Mocaea0BaTeIbHOCTD MOSBICHUS BUIOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, NepexoaHble (popmbl. buoreorpaduyeckue: cXoACTBO U
pasnuuue dayH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUUUs
HMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHbIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPIraHU3MOB.

OpomononHass Teopusa Y. JlapBuna. Ilpennocbulku BO3HUMKHOBEHHsI JApBHHHU3MA.
JIBIOKyIMe CHJIbl 3BOJIIOLMU BUAOB 1o JlapBuHY (M30BITOUHOE pa3MHOXKEHHE 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 MOJOXKEHHS. MHUKPOIBOJIOIHS.
[Tomymsiyst KaKk eAMHAIIA BUA W SBOJTFOIIHH.

JBuxyme cunbl ((akTOpbl)3BOJIIOLNUK BHIOB B Hpupoje. MyTalHOHHBIA Mpolecc H
KOMOWHATUBHAST W3MEHUYUBOCTH. llomynsiimoHHBIE BOJMHBI W Jpeiid reHoB. W3omsamus wu
murpanusi. EctectBennblit 0oTOOp — HampaBustomuil  (aktop sBomouud. DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpucmocoOIeHHOCT, OPraHu3MOB KakK pe3yjbTaT 3BOJIOLHU.
[Tpumepsl mpucnocobseHuii y opranusmMoB. Apomopdo3bl W uAHOAAanTauud. Bug u
Bu000pazoBanue. Kpurepuu Buna. OcHOBHBIC (POpPMBI BUI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOe

Tema 6.3.
MaxkposBontonus

Copepkanue ydeOHOro Marepuana

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

ITpakTrueckoe 3aHsaTHE (Ha BRIOOD MpErogaBaTeis) 0,5
Ne 9 «CpaBHenue BU10B 10 MOP(OIOTHUECKOMY KPUTEPUIOY
i «Onrcanne MPUCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

Pa3nen 7. Bo3HnkHOBeHHe U pa3BUTHE )KM3HU HA 3emJie 0,5

Tema 7.1.
3apokieHue
Y Pa3BUTHE KU3HU

Copepxkanue ydeOHOro Marepuana

JloHay4HBIE NpEACTaBIEHUS O 3apOXKICHUU XU3HU. HayuHble TrHIOTE3pl BO3ZHMKHOBEHMS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMmus. XuMudeckasi 3BOJOIUsA. AOMOreHHbIN CHUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHUE
XUMH4YecKkor sBoitouuu. HawanbHble 3Tambl Ouosormyeckoil sBomouuu. I'mmoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBbie
KJIETKM U UX 3BOJIOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM u nepuojam. Karapxen. Apxeiickas U MpoTepo3oucKas
apbl. [laneosolickas spa u e€ mnepuoabl: KeMOPHICKUI, OpIOBUKCKHUHA, CHIIYpPUNHCKHM,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, NEPMCKHU. Me30301cKasd spa U €€ NepUuoAbl: TPUACOBBIN,
IOpCcKUii, MenoBoW. KaitHo30Mckass 3pa W €€ mNepuoibl: NaJeOreHOBBIM, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4Y€CKOro Mupa.

Conepxanue yq4eOHOro MaTeprasia

CucremMa OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOLMU. OCHOBHBIE CHUCTEMAaTHUECKHE
TPYIIIBI OPTraHU3MOB. XapaKTEPUCTHKA KIMMaTa U TeOJOTMYECKHX IporeccoB. OCHOBHBIE

IIpoucxoxaenue ATaIlbl 3BOJIIOIIUY PACTUTENHFHOTO U )KUBOTHOTO MUpa. ApoMOp( 036l Y paCTEHH 1 )KUBOTHBIX.
YEJI0BEKa — IlosiBneHue, pacuBeT U BBIMUPAHKE TPYIII KUBBIX OPIraHU3MOB.
AHTPOIIOI€HES

OK-01, OK-02,
OK-04
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OBOJIOLMST  4YeJlOBeKa. AHTpOMoJIOruMs Kak Hayka. Pa3BuTHe MNpencTaBiIeHUM O
MPOUCXOKICHUH 4YelloBeka. Meroabl u3ydeHusi aHTpororeHe3a. CxolcTBa W pas3iuyus
YeoBeKa M JKUBOTHBIX. CHCTEMAaTHMUeCKOe TIOJIOKCHHE 4desoBeKa. JIBMXKYyIIHWE CHIIbI
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OO0riecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAMK TPY/Ia, MBIILICHUE, PEYb

Tema 7.3.

Conepkanue yaeOHOro MaTeprasia

OcHOBHEBIE cTaanuu
9BOJJIIOIIMHA YCJIOBCKA

OcHOBHBIE CTaZIMM W BETBH DBOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxonsamui, YenoBek HeaHIEepTalbCKuil, YeIOBEK pa3yMHBI COBPEMEHHOTO
tuna. Haxoku McKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAHHUSA, 00JaCTh PacIpOCTPAaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoeueckue packl. OCHOBHbIE OOJBbIIME pachl: €BpONEOMJHAs (eBpas3uiickas), Herpo-
aBCTpaJiouJiHasl (SKBaTOpHalibHAsl), MOHTOJIOWAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
IPUCHIOCOOJICHHOCTH IIPEJCTaBUTENIEH YeOBEYECKUX pac K YCIOBHMSIM CYILECTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma

ITpakTtryeckoe 3ansTre (Ha BEIOOP MPEIOaaBaTelis) 0,5
Ne 10 «Bpems u myTH pacceneHus 4elloBeKa Mo IJIaHETe
win «[IprcrocoOIeHHOCTh YelIOBEeKa K pa3HbIM YCIIOBHSM Cpefibl. BinsiHue reorpadudeckoit
cpenbl Ha MOP(hOJIOTHIO B (DH3UOJIOTHIO YETIOBEKA)
Paznen 8. Oprann3mbl H OKpPY:Kal0IIas cpeaa 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/Iy1IHAs], IOYBEHHAs!, BHYTPUOPTraHU3MEHHAas1. DKOJIOTrH4YeCKHe (aKkTOpHbI.
DKoJOTn4YecKue Knaccugukarus skonoruyeckux (pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOIIOT€HHBIE.
dakTopbl JelicTBue HKOJOTHYECKUX (PAKTOPOB HA OpraHu3Mbl. AOHOTHYECKHE (HAKTOpHI: CBET,
Temreparypa, BiaxkHocTb. DortonepuoansMm. I[IpucrnocobieHuss OpraHu3MoB K JeHCTBHUIO
abuotuyeckux ¢akropoB. buonormueckue putrmbl. buotnueckue ¢aktopsl. Bujel
OMOTHUYECKUX B3aWMOJICHCTBUNA: KOHKYPEHLUs, XUIIHUYeCTBO. llapasuTusm, MyTyaiausm,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIECOHMYECTBO), aMEHCAIM3M, HeHTpanu3M. 3HaueHHUe
OMOTHUYECKUX B3aUMOJICHCTBU [T CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIECTBAX

Tewma 8.2. Copneprkanne ydeOHOro MaTeprana

OK-01, OK-02,
OK-04, OK-07
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DKOJIOTHUECKHUE

DKOJIOTHYECKHUE XApPAaKTCPUCTHUKH  IIOIIYJIALIUU. OCHOBHBIE  ITOKa3aTeIIH IMOITYJIAIIUH:

XapaKTEePUCTUKH YHUCICHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHTrpanus. JluHamuka
MOMYJISILIUH YHUCJIEHHOCTH MOMYJISIIIUK U €€ Peryssius
[TpakTHdeckoe 3aHaTHe 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 2.2
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 MPENogaBaTes)

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 IM0JIs, OBITOBAs XHMHSA, H30BITOUHBIE ULIYMBI, pagualus M T.IL.).
Apanranus  opraHu3Ma uenoBeka K (akropam okpyxatomiei cpenbl. [IpuHIMTBL
dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Gusznyeckas aKTUBHOCTb U 37J0POBBE.
brnoxummueckre aclieKThI panrOHAJILHOI'O IMMTAHUS

0,5

JlaGopaTopHble 3aHATHS

Ne 3 «YmMcTBeHHAs pabOTOCIIOCOOHOCTE)

win «BnusiHue abuotudeckux (pakTopoB Ha UeIOBeKa» (B KaUeCTBE TPUITEPOB, 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 IPOUCXOXKJIEHUS KYJIbTYpHBIX pacTeHHid. LleHTpsl
IIPOUCXOXKICHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mramMM. COBpPEMEHHBIE METOJBI
CEJIEKIUU. MaccoBblit
U UHAWBUIYAJIbHBIH OTOOpPHI B CEJIEKLIMM pAacTeHHH M S>KUBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskoposcTBeHHOE cKpemyBaHue — MHOpuAMHr. Yucras nuaus. CKpeliuBaHUE YHCTHIX
auHui. T'ereposuc, unu ruOpuaHas cuia. HepoicTBeHHOe CKpellMBaHHWE — ayTOPUAMHI.
Otpanénnas rubpuamzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 U IOJIy4eHHe
NOJUIUIONA0B. JIOCTHKEHNS CEIEKIIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOIIOTUH

buorexHomoruss Kak oOTpacib IPOU3BOJCTBA. ['€HHAas WH)KEHepUsA. OTamnbl CO3JaHUsA
pexomOuHanTHOM JIHK u Tpancrennbsix opranusmoB. Kierounas unnxkenepus. Kierounsie
KYJBbTYpBI. MUuKpOKIIOHaIBbHOE pa3MHOXEHHUE pacTeHuN. KionnpoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6sieMbl. 'MO — reneTndeck MOAMGHUIIMPOBAHHBIE OPTraHU3MBI

OK-01, OK-02,
OK-04, OK-07,
K 2.2
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Tema 10.3.
buorexnonoruun
B JKU3HH | podeccuu

IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlepPKaHMe (CopepKaHNe MPUKJIIATHOTO MOTYJIA)

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

U3 pa3IMYHBIX MCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas JIMTEpaTypa, CPEACTBA MAaCCOBOU
nHpopmanuu, cetb IHTEpHET U Ipyrue)

0,5

[TpakTHdeckoe 3aHaTHe 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 U yueOHO-Hay4Has JIUTepaTypa, OK_I(_);E SI;O?’
OHOTEXHOIOTHit 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 PEAJIN3ALIUY 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 IpenoaaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0oBaHue, HeoOxoaumoe s IIPOBECHUS
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.

YyeoHo-MeToANYECKOe o0ecneuyeHne TUCHUILINHEIL:
* METOJMYECKUE YKa3aHUs M0 OPraHU3alluy MPAKTUUECKUX 3aHATUH;
* 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;

- UHTEJUIEKTyaJbHble POOOTHU3UPOBAHHbBIE CHCTEMbl OLEHKH KauyecTBa BBIOJHEHHBIX
pabor;

- CIIpaBOYHO-TIpaBoBast cucteMa «KoHcymbTaHT TUTROCY, «I"apaHT»;

- aynekTpoHHO-OMOMmoreuHas  cucrema (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. - AkiimonepHoe obmiectBo «M3natenbetBo «IIpocBemenuey
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 cnoco0wr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llItyaupoBanue

penieHus 3ama4 | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | TecrupoBanue

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

i nH(GOpPMaIMOHHBIE 111

TEXHOJIOTMH JUIS1 BBITTOJTHEHHUS

3aja4 npodeccroHanbHOM

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

Cp€abl, pecypc0c6epe>KeHmo, 7.31 8.1, 82, 9_1_9.3’ Brimonnenune MPAKTUYCCKUX

MIPUMEHSITh SHAHUS | g4 95 101 102 10.3 3ajaHul

00  U3MEHEHHMH  KJIHMMarTa, ’ ’ ' ’ '

TIPUHIIHIIBI OepexKIUBOTO 111

MPOW3BOACTBA,  3PPEKTHBHO

JIeHiCTBOBATh

B UPE3BBIYANHBIX CUTYAIUSAX

I[IK 2.2 Opranu3oBslBaTh U
OCYILECTBIIATh  AKCILIyaTalUIo
HOMEPHOTO dbonma
TOCTUHUYHOTO IIPEIIPUATHUS.

Temsr 9.4, 10.3, 11.1

[lItyaupoBanue
TectupoBanue
BelIntonHeHne NpakTUYECKUX
3aJaHuN
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