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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 «Typu3m U rocTenpuuMCTBO»

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(pOpMallMU, HAYy4YHO-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. ChopMHupoBaHHOCTH YMEHUW 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

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

-c(hopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIICCTBCHHOMN
MPAKTHKH, OCHOBaHHOTO HA  JAWajore  KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MeranpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJaJeTh  HaBBIKAMU  TOJY4YEHHUs]  UHPOpMaIUU
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 HOpMaMm

ITP6 1. ChopmupoBaHHOCTH 3HAHU O MECTE M POJI OMOJIOTHH

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

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NMPUMEHSTH I1OJTYYEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKHX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C LieNblo obecrieueHus: 6€30MacCHOCTH CBOETO 3/10POBbsI U 37J0POBbS
OKPY’KaIOIUX JIIOJCH, COOJIONCHHST 3A0POBOTO O0pa3a >KU3HU,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpYXarolleil MpUpoIHON cpejie;
NOHUMaHUE  HEOOXOIUMOCTH  HCIOJB30BAHUS  JIOCTHIKCHHH
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH Ul palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

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

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yibTaTbl HOJUDKHBI OTpPAXaTb B YaACTH:

LIEHHOCTM HAYYHOTO TIO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYILECTBIATH
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 UCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHON
Y MHIUBHUIYaJIbHON paOOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
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
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 NPUPOTHOMN
U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

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

- AKTHBHOE HEINpUATUE JIEUCTBUH,
OKpYKaroIleH cpese;

- 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 ACATCIBHOCTU 3KOJOTHYEeCKOM

- HpI/IHI/IMaTI) e COBMGCTHOf/i JACATCIIBHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JEUCTBUSA
M0 €€ JOCTIOKCHHIO: COCTaBIISITh INIaH  JICHCTBHIA,

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

U OIUCAHMS KUBBIX CHCTEM, ITPOLIECCOB U SIBJICHUI; OpraHu3aluu
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHUS TIOJTYYCHHBIX PE3yJIbTaTOB

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

I[TP6 6. CdhopMUpPOBAaHHOCTh YMEHHS BBIICISTH CYIIECTBEHHbBIC
OpU3HAKW  BHUPYCOB, KIETOK IPOKApUOT U  DYKapuoT;
OJTHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BH/IOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHHUs HHEPTrUM B KIeTKe, (OTOCHHTE3a,
IJIaCTUYECKOTO U SHEPreTHYECKOro 0OMeHa, 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 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 PEIICHHA B ITOBCEIHEBHOW KU3HU
C LIeNbl0 obecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbsI U 37I0POBbS
OKPY’KAIOIMUX JIFOZICH, COOJIONCHHS 370POBOTO OOpa3a >KH3HU,
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pacrpenensiTh pold C yYeTOM MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

HOpPM T'PaMOTHOTO MOBEJCHHS B OKPYXaroIle MpUpOAHOI cpee;
IIOHUMAaHUE€  HEOOXOIMMOCTH  HCIIOJIb30BAHMSI  JTOCTHIKEHUU
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, OOIICHAIIMOHAIBHBIX
po0JeM.

- YMeHHUe CaMOCTOSATENbHO ONPEAEIIATh LEIH IeATEIbHOCTH U
COCTaBJIATh  IUIaHBl  JESATEIBHOCTH;  CaMOCTOSITEIbHO
OCYIIECTBIISITh, ~ KOHTPOJUPOBATb U  KOPPEKTHUPOBATh
JeSITebHOCTD; MCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JIOCTHUKEHHUSI TIOCTABICHHBIX II€JIed W pealu3aluy IJIaHOB
NeSITeIbHOCTH; BEIOUPATh YCIICIIHbIE CTPATETUH B Pa3IMYHBIX
CUTYalUsX.

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

CUCTCM, IIPOLECCCOB

OHOJI0rHYECKOTO

OpraHuzaluvu U
MIPOBEJICHUS
TUIOTE3,

AKCIIEPUMEHTA,
3HAYUMOCTU  MEXKAY
BEJIMYMHAMU, MOJTy4YEHHBIX

(hopMyIIMpOBaHUS BEIBOJIOB C UCIIOJIH30BAHMEM HAYYHBIX MMOHSATHH,
TEOpUN U 3HAHUYN MOHHUMAHHUE POJIM OMONOTHH B (OPMHUPOBAHUU

BBIIBHXKCHU L
BbISABJICHUA HCCICAYEMBIMU

00BACHEHHS PpE3yJIbTaTOB n

Kpyrozopa u (yHKIMOHAJBHOH TPAMOTHOCTH YEJIOBEKa ISt
PEIICHUA IPAKTHUYCCKUX 3a/1a4,
- chopMHpPOBAaHHOCTh  yYMEHHUU

UHPOPMALIUIO  OHMOJIOTHYECKOTO

KPUTHYCCKU
BKJTFOYAIOIIYIO

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

- HUHTEpPIpPETUPOBaTb OITUYECKUE  ACIMEKTHI
UCCIIeIOBaHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOIOTUH;

COBPCMCHHBIX

- paccMmarpuBaTh  TJIOOANBHBIE  JKOJOTUYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

- copmupoBaHHOCT,  yMEHHUH  CO3[aBaThb  COOCTBEHHBIE

MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOMN
uHbopMalUMd M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUHHBIN amnmapar 6MoJ0Tuu




2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJBbHOM JUCIATLIIMHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

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

IIpome:xyTouyHast arrecranus (AuddepeHUMPOBaHHBIN 3a4eT)
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

®opmupyemMble
HanmenoBanme Oo0bem
Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble H MPAKTUHYECKUE 3aHATHS KOMIIEeTeHI[U U
pa3/iesioB M TeM 4acoB
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Paznen 1. Buosorust kak Hayka. ZKuBble cHCTeMbl H HX OPraHu3auus 1
Tema 1.1. Copneprkanue y4eOHOro Marepuasa
buonorus Bbuonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEME HayK. JIpYTMMH €CTECTBEHHBIMU HayKaMu, Quiiocodueid, peauruei, STUKON, 3CTETUKONW U MPaBOM.
Oobmas Ponp Ouonormu B (OPMHPOBAHWMH COBPEMEHHOW HaydHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKHX HayK. 1
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 10
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. 1
U MUHEpAJIbHbIE [ToanepskaHue 0OCMOTHUYECKOTO OanaHca
BCIIICCTBA ITpakTnueckoe 3aHsTHE
Ne 1 «buonoruueckass poiab MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEIESTEIbHOCTU 1
OpPTaHWU3MOB, MPOSIBIICHUS TUCOATTaHCA MUHEPATTBHBIX 2JIEMEHTOB) OK-01, OK-02,
Tema 2.2. Coneprkanue yueOHOro MaTepuaa OK-04
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buonornyecku
BaKHBIE XUMUYECKUE
COEIMHEHUSI

benku. CoctaB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHumbie U
3aMEHUMBbIE AMHHOKHUCIOTHI. AMHWHOKUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJICKYJbI (TIepBUYHAS, BTOpUYHAS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buonornyeckue ¢yHkiun OenkoB. DepMEHTHI — OHOJOTHYECKHE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTp, CcyOcTparHas crenupuIHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaTu3aTopOB.
VYrneBoabl: MOHOcaxapuabl (TJIr0K03a, prbo3a u ae3okcupubo3a), nucaxapuiabl (caxaposa,
JaKTO3a) M TOoJMcaxapuisl (Kpaxmall, TIHKOTeH, LeJUIono3a). buonorndeckue ¢yHKIuu
yraeBonoB. Jlunuasl:  Tpurimuepunbl, Gocomunuabl, crepounsl. [ uapodunbHO-
runpodoOHbIe cBOKCTBA. bruonornueckue GpyHkmu aunuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB
U JUIIUJ0B Kak UCTOYHUKOB 3Heprun. Hyknennossie kucnotsl: JJHK u PHK. Hykneotuasr —
MOHOMEpHI HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynkuuu PHK.
ATO®: crpoenne u GyHKIIUU

JIabopaTtopHbie 3aHsTHs (Ha BEIOOP MPEeroaBaTeis)

Ne 1 «Onpenenenue Burtamuna C B IpoJIyKTax MUTaAHUS

win «OnpezeneHre HaIMYKus KpaxMaia B IPOJIyKTax MUTaHHs

i «[ 'uapopmnbHO-THAPOGOOHBIE CBOWCTBA JUITHIOBY

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

Tema 2.3.

CtpyKTypHO-
(byHKIMOHATIbHAS
OpTaHu3aIHsl KIETOK

CopepxaHue yaeOHOT0o MaTepuana

[Mutonorus — Hayka o kieTke. Knetounas Teopust — npuMep B3auMOAEUCTBUS Uaeil U (pakToB
B HAyYHOM ITO3HAHUU. MEeTO/IbI U3yUEHUS KIETKH.

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

Tunel KIETOK: JyKapuoTHYecKass U  mIpokapuoTnueckas. (OCOOEHHOCTH CTPOECHMS
npokapuoTuyeckoit kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN Ki1eTku. [ToBepxHOCTHBIE
CTPYKTYpPBI KIJIETOK— KJIETOYHAs CTEHKa, IJIMKOKaIMKC, uX QyHKiuu. Ilnazmarnueckas
MeMOpaHa, €€ CBOMCTBa M (hyHKITUH.

[lutoriasma u ee opraHouabl. OmgHomemOpanHble opranoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHJPHH, IUIACTUJBIL.
[Tpoucxoxxaenne MUTOXOHAPUN M mactul. Buasl mmactun. HememOpaHHbBIE OpraHoubl
KJIETKH: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKH, KIyTUKU. DyHKUUU
OpraHOMJOB KJIETKU. BKiltoueHus.
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Anpo — perynaropHslii HeHTp kieTku. CTpoeHMe sjpa: sjepHas 000JI0uKa, Kapuoliasma,
XPOMATHH, SJPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlabopaTopHble 3aHATHS (HA BEIOOP MPEIoaaBaTelis)

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

i «M3ydeHue cTpoeHHs KJIETOK pacTeHUi, )KUBOTHBIX U OAKTEPHH MOJ MHUKPOCKOIIOM Ha
TFOTOBBIX MUKPONpENapaTax U UX OIMUCAHUE»

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

Pazgen 3. ZKuznenessTeJLHOCTDL KJIETKH

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpalIcHue

SHEPrUHU

B KIIETKE

Copepxkanne ydeOHOro Marepuana

OOmMeH BemiecTB, WM METa0O0IM3M. ACCUMIIISIINS (TUTACTHYECKUH 0OMEH) M AUCCUMMIISIIUS
(9HepreTuueckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3akoHOB
COXpaHEHMsI BEIleCTBAa W SHEPruM B NOHUMaHMU MeTabonu3ma. Tumbl oOMEHa BEIECTB:
aBTOTpOoGHBIH U rerepoTpodHbiil. Ponb pepmMeHTOB B 0OOMEHE BEIECTB U MPEBPALCHUU
sHeprun B kieTtke. Porocunrte3d. CBeroBas M TeMHOBas (as3bl ¢orocuHTe3a. Peakuun
dorocunTe3a. DPdexkTuBHOCTH (HOoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a AJIS KU3HH Ha 3emiie.
Bausinue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS! €0 MPOJYKTUBHOCTH Y
KyJbTYpPHBIX pPAacTeHMH. XeMOCHHTe3. XeMOCHUHTe3Upyolue OakTepuu. 3HadYeHUE
XEMOCHHTe3a JJIS )KU3HU Ha 3eMIIe.

DHepreTHyecKkuii OOMeH B KIIETKe. PaciienieHre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHUE
SHEPIUU B KIIETKE. DTalbl 3HEpreTuyeckoro obmMeHa. I'nukonus. bposkeHue u ero BHIBL
Kucnoponnoe okucnenue, i KieToyHoe JbixaHue. OkucautenbHoe GochopuirpoBaHHe.
D} PeKTUBHOCTH SHEPreTHUIECKOro 0OMeHa

Tema 3.2.
Buocuures Oenka

Copepkanne y4eOHOro Marepuana

Peakuun marpuunHoro cuHTeza. I['eHetnueckas wuHpopmauus u JHK. Peanuszanus
reHeTUYeCcKoi nHpopMaIuu B KiIeTke. [ 'eHeTu4yeckuii Koa u ero cBoiicTBa. TpaHCKpHmmus —
maTpuuHblii  cuHTe3 PHK. Tpancasmus — OuocuHTe3 Oenka. OTambl TpaHCISLUU.
KoanpoBanue amuHokucinoT. Ponbs pubocom B OnocuHTe3e Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenne 3aa4 Ha ONpCACIICHUEC TOCIICAOBATCIbHOCTHU HYKIICOTUIOB»

Tema 3.3.
Bupycer

Copneprkanne ydeOHOro MaTepuana

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

OK-01, OK-02,
OK-04
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JKMBOTHBIX M Y€JIOBEKa, BhI3bIBaeMbIe BUpycamu. Bupyc nmmyHnoaedununra yenoseka (BUY)
— Bo30ymutens CITM/1a. [TpodumnakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JeBaHUN

Pa3nen 4. PazmHoKeHHe M HHANBHAYAJbHOE PAa3BUTHE OPraHNU3MOB

Tema 4.1.
JKW3HEHHBII LIUKI
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounslii 1K, WIM SKA3HEHHBIH 1MKI KieTku. HHTepdasza m muto3. I[lpomeccsr,
npoTtekaromue B uaTepdase. Perukamnus — peakius matpuanoro cuareza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA00Op — KapuOTHIl. [IUIIIONIHBIN U TalIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
pa3BUTHUS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue
Ha Pa3HbIX CTaAMAX MUTO3a. buonmormueckuii cmbicn murosa. Ilporpammupyemast rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpPraHHU3MOB

CopepxaHue yaeOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaATUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €T0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHUe, ero oTnuus 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 KMBOTHBIX. ITomoBEIE kene3bl: CEMEHHUKH W SHYHUKH. O6p330BaHI/I€ H pa3BUTHUC
IOJIOBBIX KIETOK — TraMeT (CrepMaro3oui, sHIEKIeTKa) — CIIepMaToOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmonorBopenue. [lapreHorenes

Tema 4.3.
NupuBunyansHoe
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (AMOpHOreHe3). DTarnbl
SMOpPUOHANILHOTO pa3BUTHA y TMO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPYJISLUS,
opranorere3. IlocTamOpuoHanbHOe paszBuTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKJICHHbIE ypoAcTBa. PocT m pasButue pacteHuil. OHTOreHes3
IIBETKOBOT'0 paCTEHMS: IBOMHOE OIUIOAOTBOPEHUE, CTPOCHUE CEMEHM, CTAANH Pa3BUTHS

HpaKTI/ILIeCKI/IC 3aHATUA

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

OK-01, OK-02,
OK-04

Paznen 5. HacjieACTBEHHOCTh M M3MEHYHBOCTh OPraHM3MOB

11

Tema 5.1.

\ Copnepkanne y4eOHOro MaTepurana

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

[Ipeamer u 3amaun reHeTUKU. Poib TUTONOTMU W AYMOPHOJIOTHH B CTAaHOBJICHHH T€HETHUKH.
Bxnag poccuiickux M 3apyOeXHBIX YUYEHBIX B pPa3BUTHE TE€HETUKH. MeToAbl Te€HETHUKU
(THOPUIONIOTUYECKUH,  ITUTOICHETHYECKUI,  MOJEKYJsIpHO-TeHeTHYecKnui).  OCHOBHBIE
reHeTu4ecKue NoHATHA. | eHeTnueckas CHUMBOJIMKA, UCIIOJIb3YCMasd B CXEMax CerH_[I/IBaHI/II\/JI.
3aKOHOMEPHOCTH HACJIeJIOBaHUS TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpellMBaHWE. 3aKOH eaUHOOOpaswsi THUOPUIOB MEpBOTO  ToOKoJeHWs. IIpaBmiio
JOMUHUPOBAHUSA. 3aKOH DPACHICIUICHUs TMPU3HAKOB. ['mrore3a umcToThl Tamer. [loiHoe u
HETNOJIHOC  JOMHHHpOBaHHE. JIUrMOpuaHOE  CKpelMBaHHE. 3aKOH  HE3aBHUCHMOIO
HACJIC/IOBAaHHUs TPU3HAKOB. [[UTOreHeTHYecKre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHanm3upyromee CKpemmuBanue. VICrmonp30BaHWE aHAIM3HPYIOMIETO CKPEIUBAHUS IS
OIpEJICIICHUs] TEHOTUTIA 0COOH

IIpakTHueckoe 3aHsATHE

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

Tema 5.2.
CuemnineHHoe
HacJICJOBaHUE
MIPU3HAKOB

Copneprkanue y4eOHOro Marepuana

CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. Moprana o crienjieHHOMY Hacje10BaHUIO
reHoB. Hapyiienue ciuiemieHusi TeHOB B pe3ysibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHsI
HACJIEACTBEHHOCTH. [ eHeTuYeCKre KapThl.

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

HpaKTI/IquKOC 3aHATUC

No 6 Pemenue 3amady Ha OmNpeaeieHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIEIACTBEHHBIX
IPU3HAKOB TIPU  CLEIUICHHOM HAcCJIE€JAOBAaHWM, COCTABJICHUE TEHOTUIIMYECKUX CXEM
CKpPEIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYNBOCTH

Copepkanne ydeOHOro Matepuana

N3menunBOCT. BUibl M3MEHUMBOCTU: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuanuonsslil psa u BapuanonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
U KauyecTBEHHbIE TMpPHU3HAKUM M HX HopMa peakuuu. CBoicTBa MOAU(DUKAIIMOHHON
U3MEHYHUBOCTH.

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

H. 1. BaBunona

HpaKTI/I‘ICCKOC 3aHATUC

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

Tema 5.4.
T'eHeTnka yenoBeka

CopepxaHne yaueOHOro Marepuaa

I'enetuka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
reHealOrnYeckuii, OJM3HELOBbIN, IMUTOT€HETUYECKUH, OMOXMMUYECKUH, MOJEKYISPHO-
reHeTnyeckuil. COBpEMEHHOE OIpEAE/EeHUE TE€HOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
TFeHOTUIIMPOBaHMUE, B TOM uHcie ¢ nomouisto [11[P-ananuza. Hacnencrsennsle 3abosaeBanus
YyeJloBeKa: TEHHble 00Je3HH, OOJIe3HW C HACIEJCTBEHHOW MPEapacIoyioKEHHOCTbIO,
XpoMOcOMHBbIe 0Oose3Hu. ComaTtudyeckue U reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[Mpunmnel  310poBOrO  00pa3a  JKWM3HHW, JAMArHOCTHKH, MNPOMQWIAKTUKH H  JICYCHUS
IreHEeTUYecKuX  Oose3Hel.  MeauKo-reHeTU4YeCKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEIUWIUHCKOW TeHETUKA B TMPEAOTBPAIICHUU U JICYCHUHM TeHETUYECKHX 3a00JeBaHUI
4eJI0BEKA

IIpakTHueckoe 3aHsATHE

No 8 «Cocrapnenue u aHajIn3 poJIOCIOBHBIX YETIOBEKA

Paszaen 6. DBoronuoH

Hasl OMoJIorus

Tema 6.1.
OBOIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OMOJIOTHH

Copepkanne ydeOHOro Matepuana

[TpennocbuIKy BO3SHUKHOBEHHMSI 9BOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIONMOHHON TEOPUM Ha pa3BUTHE OMONOTMM M JPYTrUX HayK.
CunerenscrBa 3Bontonuu. [laneonTonornueckre: Mocie 0BaTeIbHOCTD MOSBICHNS BUIOB B
MAJIEOHTOJIOTUYECKON JIETOIMCH, NepexoHble (popmbl. buoreorpaduyeckue: cXoACTBO H
paznuune dayH U GJIOp MATEPUKOB MU OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3TUUUs
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTel y Bcex

JKMBBIX OPTaHHU3MOB.

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

Tema 6.2.
MukposBoitonus

Copepxanue yueOHOro Marepuaa

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

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

Tema 6.3.
Makpo3Bosronus

CopepxaHue yaueOHOro MaTrepuana

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

[TpakTuueckoe 3ansTue (Ha BRIOOP MpEnogaBaTeis)

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

Pa3znen 7. BO3HUKHOBEHHE U PAa3BUTHEC )KU3HHU HA 3emiie

Tema 7.1.
3apoxaeHue
U Pa3BUTHE KU3HU

CopepxaHue yaeOHOT0o MaTepuana

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

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

Tema 7.2.

CopepxaHue yaeOHOro MaTepuana

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

OpTraHu4YeCKOro Mupa.

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

[Tpoucxoxaenue 9TaITbl HBOJIOIMU PACTUTEILHOTO ¥ )KHBOTHOTO MHpa. ApoMOp(03bI y paCTEHHH U )KUBOTHBIX.
4eJI0BeKa — [TosiBneHue, paciBeT U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.
aHTPOTIOTeHE3 OBOMIONMA ~ 4YeNOBEKAa. AHTpONOJIOrMS Kak Hayka. Pa3BuTume mpeacTaBIeHudl o
NPOMCXOXKACHUU deloBeKka. Meroapl u3ydeHHs aHTponorene3a. CXOACTBAa M pa3ivyus
YeJoBeKa M JKMBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKEHHE 4YenoBeKa. JIBIKymime CHibl
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBIN 00pa3 KU3HH, H3TOTOBJICHUE OPYIUH TPy/a, MBIIUICHUE, PEYb
Tewma 7.3. Copepkanue ydeOHOro Marepuana

OcHoBHbBIC cTaauu
9BOJJIIOIIMH YCJIOBCKA

OCHOBHBIE CTaMU W BETBU HBOJIOLMU YEJIOBEKA: ABCTPATONUTEKH, YUenoBEeK yMenbli,
Yenosek npsaMoxoasmui, YenoBek HeaHIEpTANbCKUM, UeT0BEK pa3yMHbII COBPEMEHHOIO
tuna. Haxolku ncKomaemMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

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

I[IpakTuueckoe 3aHstue (Ha BEIOOD HpernoaBaTeris)

Neo 10 «Bpewmst u myTH pacceneHust 4eJIoBeKa 10 IIIaHeTe)
win «lIprcrnocoOIeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM cpefbl. BriusiHue reorpadudeckoit
cpenbl Ha MOp(MOJIOTHIO M (PU3HOJIOTHIO YETOBEKa»

Pa3nen 8. Opranu3mMbl H OKPY’KaOIIas cpeaa

Tema 8.1.

\ Coneprxkanue y4eOHOro MaTepuana

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

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

JKU3HU. BOJIHAs1, HA3€MHO-BO31y1lIHAs], [IOYBEHHAs!, BHYTPUOPraHU3MEHHas1. DKOJIOTHYecKue (paKTOpHl. 2
DKOJIOrn4YecKue Knaccugukarus skonorndeckux pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOTIOT€HHBIE.
(baxTopsl JleiicTBue 3KOJOrMUecKUX (aKTOPOB Ha OpraHu3Mbl. AOuorndeckue (aKkTopbl: CBET,
TeMIeparypa, BiIaxHOCTh. Dotomepuoau3Mm. [IpucmocobieHus] OpraHU3MOB K JCHCTBHUIO
abuornueckux (axkropoB. buonornueckue putmbl. buotnueckue Qaxtopsl. Buabl
OMOTHYECKUX B3aUMOJCHCTBUM: KOHKYPEHIIUS, XWUIIHWYECTBO. llapa3uTusm, myTryanusm,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJICOHWYECTBO), aMEHCAIM3M, HEUTpanu3M. 3HaueHHE
OMOTHUYECKUX B3aUMOAECHCTBUN JJIs CYIIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIECTBAX
Tewma 8.2. CopepxaHue yaeOHOro Marepuana
OKoJOorn4ecKkue OKOJIOTUYECKHE XapaKTEpUCTUKU mnonyasiuuud. OCHOBHbIE IIOKA3aTeNM  MOIMYJISIIMU:
XapaKTepUCTUKU YHUCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauusd. JnHamumka 1
MOMYJISILIUU YHUCJIEHHOCTH MOMYJISIIMK U €€ PeryJsius
ITpakTHueckoe 3aHATHE 1
Ne 11 «Iloycy€r na0THOCTH MOMYJISIIMK pa3HbIX BUJOB PACTECHUI
Pa3znen 9. Coo01mecTBa M HKOJIOrHYeCKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue yueOHOro Marepuaia OK-04, OK-07,
CoobmecTBa Coo061ecTBO Opranu3mMoB — 6uoreHo3. CTpyKTypbl OMolieH03a: BUI0BasA, IPOCTPAHCTBEHHAA, [K 2.2
OpraHU3MOB, Tpouueckas (nuiesasi). Buabi-nomuHanTsl. CBsI3U B OHOIIEHO3E.
HKOCHUCTEMBI Dkonoruyeckue cucteMbl (3kocucteMbl). lloHstue 00 »KocucTeMe U OHOTEOIEHO3E. 2
@OYHKIMOHATIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BeriecTB U MOTOK 3HEPruu B 3KocucTeme. Tpoduueckue (IMUILEBBIE) YPOBHH
skocucTteMbl. [IumeBpie nenu u cetu. OCHOBHBIE MOKa3aTeNd HKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJOTMYECKHE MUPAMUIbI: MPOTYKIIMH, YUCIEHHOCTH, OMomacchl. CBOHCTBa
HKOCHCTEM: YCTOMYMBOCTh, caMOperyisanus, passutue. Cykieccus
Tema 9.2. CopneprkaHue yueOHOro MaTepuaa
[IpupoaHbie [IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. ODKOCHCTEMa XBOWHOTO WIIU
9KOCHCTEMBI HIMPOKOJINCTBEHHOTO aeca. AHTpPOIIOT€HHBIE DKOCHCTEMBI. ATpOIKOCHCTEMBI.
Ypboskocucrtembl. buonornueckoe M XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H 2
ypboskocucteM. buopasHooOpasue kak ¢akrop ycroitunBoctu skocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. ConeprxaHue yueOHOro MaTepuaa
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buocdepa —
riobanpHas
JKOCHUCTEMA 3EMIIU

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

Tewma 9.4. IIpodeccnoHaTHLHO OPUEHTHPOBAHHOE COJIEP:KaHME (CONePKaAHHE MPUKJIATHOTO MOTYJIsl)
Brusiaue YenoseuecTBo B Omochepe 3emin. AHTpONOreHHbIe U3MeHeHus1 B Ouocdepe. ['modaibHbIe
AHTPOTIOTEHHBIX sKosiornueckue mpodnembl. CocyliecTBOBaHHE NPUPOABI U deioBeuecTBa. CoxpaHeHHE
dakTopoB Ha Ouopa3zHooOpa3usi Kak OCHOBa ycToWuuBocTH Ouocdepbl. OcHOBa palMOHAILHOTO
ouochepy yIIpaBIICHUS IPUPOJTHBIMHU PECYPCAMU M MIX HCIIOJIb30BaHue. JJoCTIKEeHUS OMOJIOTHH 1 OXpaHa
TIPUPOJIBI
[TpakTuueckoe 3ansTue (Ha BRIOOD MpEnoaaBaTeis)
No 12 «OT1Xx0/161 TPOU3BOJICTBAY
WA «IKOJIOTHYECKHUE aCTIEKThI MPO(PECCHOHAITBHOM IeATEITBHOCTI
i «[IpodunakTika npodeccuoHaIbHBIX 3a00ICBaHHI»
win «BivstHIe MPOU3BOICTBEHHBIX (DAaKTOPOB HA OPTaHU3M YEIIOBEKA)
Tema 9.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/Iep:KaHMe (CoAepKaHue MPUKJIATHOTO MOYJIs)
Bnusuue conuanbHo- | 310poBbe M €ro cocTaBisiioiue. DakTopsl, MOJ0KHUTEIBHO U OTPULIATSIFHO BIIMSIOIINE HA
IKOJIOTHYECKUX opraHu3M 4YenoBeka. [IpoOrema TEXHOTEHHBIX BO3ACMCTBUI Ha 3J0pOBbE YeNOBEKa

¢dakTopoB Ha
3JI0POBBE YEIIOBEKA

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

JlaGopaTopHblie 3aHATHS

No 3 «YMcTBEeHHAs! pabOTOCTIOCOOHOCTEY

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

Paznen 10. Cesnekuusi opranu3MoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U IpoIecce

CopepxaHue yaeOHOro MaTepuaa

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

OK-01, OK-02,
OK-04, OK-07,
IIK 2.2
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CEJIEKIINU. MaccoBblit
U WHAWBUIYAIbHBIH OTOOPHI B CEJIEKIMU pacTeHUH M >KUBOTHHIX. OLEHKa 3KCTEpbepa.
bauskoponacTBeHHOE ckpelBaHue — MHOpUIMHT. Yunctas nuHus. CKpelyBaHUE YHCTBIX
muHuil. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpellMBaHME — ayTOPUIMHI.
Otnanénnas rubpuauzanus U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIy4eHHUe
ITOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX M1 MUKPOOPTaHU3MOB

Tema 10.2. buotexHosoruss kKak oOTpacib MNpoU3BOJCTBA. ['€HHas WHXeHepus. OTambl CO3JdaHUA
OcHoBBI pexomOuHanTHOM JIHK u Tpancrennbix opranusmos. Kietounas unxeHepus. Kiierounsle 2
OMOTEXHOJIOTHH KYJIbTYpHI. MUuUKpOKIOHaIbHOE pa3MHOXKEHUE pacTeHUH. KiionupoBanue
BBICOKOTIPOTYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. DKOJOTUYECKUE U ATUUYECKHE
npo6siembl. MO — renerndeckn MOAM(PUITPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJIeP:KAHME (COAepPKaAHUe NPHUKJIAHOT0 MOYJIsA)
buorexnonorun OcHOBHBIE HaNpaBIEHUSI COBPEMEHHOM OMOTEXHOJIOTUH B TPOGECCHOHATIBLHON NeSTEIbHOCTH
B )KM3HH U podpeccunt | yeaoseka. Mero sl 0MoTeXHOI0rHH. OOBEKTH OMOTEXHOIOIUU. DTHKA OMOTEXHOJIOIHYECKMX
U TEHETUYECKUX JKcrepuMeHToB. [IpaBuia moucka u aHamu3a OHMOIKOIOTUYECKOU -
uHpOpMaLUN
U3 Pa3IMYHBIX MCTOYHHUKOB (Hay4yHas U y4yeOHO-Hay4yHas JIMTEpaTypa, CPeCTBa MacCOBOM
uH(popMaiuu, cetb UHTEpHET U Ipyrue)
IIpakTuueckoe 3aHsiTHE 2
No 13 Ananuz uHpopManuu 0 HayYHbIX JTOCTHIKEHHUSIX B 00JACTH T€HETUUECKUX TEXHOJIOTHH,
KJIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTUH.
No 14 Dcce ¢ mpeseHTanueit mo reme
Pa3nes 11. Pemenne keiicoB B 00J1acTH OMOTEXHOJIOTHH 6
Tema 11.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (CoiepKaHue PUKJIATHOT0 MOAYJIs)
ConuanbHo- DTHYECKHUE aCMeKThl Pa3BUTHsI OMOTEXHOJOTUI ¥ TPUMEHEHUE UX B KU3HH YEJIOBEKa, TTOUCK OK-01, OK-02,
OK-04, OK-07,
STUYECKME aCICKThI | i aHANWU3 UH(QOPMALMK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4Hasl JTUTepaTypa, 2 ;
OMOTEXHOJIOT U c = K 2.2
peacTBa MaccoBoi nHpopmaluu, cetb IHTepHET u Apyrue)
IlpakTUueckue 3aHATUS 4
Neo 15 Ananu3 uapopManuu 00 dTHUECKUX aCTIEKTaX Pa3BUTHSI OMOTEXHOJIOTHI
Ne 16 Dcce ¢ mpe3eHTaImel 1Mo TeMe
IIpomexyTounas arrectaums (quddepeHIIMPOBaHHBIN 3a4eT)
Bcero: 72
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3. YCJIOBUSI PEAJIN3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JTUCHUILINH

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanuzanust mporpamMmbl  y4eOHOH AMCHMIUIMHBI MPOU3ZBOJUTCS C MPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTMM M TpeOyeT Hanuuyus SJIEKTPOHHOM 00pa3oBaTeNbHOU Cpelbl;
ydeOHOro kKabuHeTa.

OobopynoBanue y4ueOHOro KabuHeTa:

® KJIaCCHAs JI0CKa;

® [10CaJI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenoaaBaTes;

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

TexHnyeckue cpeacTBa 00yyeHus:

® KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

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

® 53JIEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YyedoHo-MeToaAnYeCKOe o0ecrneuyeHne TUCHUILINHEIL:

* METOJIMYECKUE YKa3aHUS 0 OPraHU3aINH MPAKTUYECKUX 3aHITHIA;

* METOJMUYECKUE YKa3aHUs 110 CaMOCTOSITEIbHOM paboTe.

IIporpammHoe obecnieyeHue:

[IporpamMMHOe obGecrieueHue, SBISIONIEECS YacTblO AJIEKTPOHHONM WH(GOPMAIMOHHO-
o0pa3oBaTenbHOM Cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSX:

- KOMITbIOTEpHBIE 00yYaroIlIe IPOrpaMMBl;

- TPEHUHTOBBIE M TECTUPYIOIIUE TIPOTPAMMBI;

- UHTEJUIEKTyallbHbIE POOOTHU3MPOBAHHBIE CHCTEMBI OIEHKH KadecTBa BBHITOJHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBast cuctema «KoHCyabTaHT mutocy, «l'apant»;

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

- mporpamMma ympaiieHus obpazoBatenbHbIM IporieccoM B DMOC (Mudopmanmonnas
texHosorus. [Iporpamma yrpasnenust oopazoBarenbHbiM mporieccom. KOMBAT).

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust
OcCHOBHbBIE HCTOYHUKH:
1. Tlaceunuk B.B., Kamenckuii A.A., PyouoB A.M. u npyrue. buonorus 10 xmacc. / Iox
pen. [laceunuka B.B. - Akunonepnoe o6mectBo «M3narensctBo «IIpocBemienne»
2. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue. buonorus 11 kmacc. / Tlox
pen. [Taceunuxka B.B. - Akiinoneproe o0miectBo «M3natenbetBo «IIpocBemnienuey
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJbHON JUCIUIIJINHBI
KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIe0O0pa30BATEIBHON IUCIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHBIE HA (POPMHUPOBAHKE OOLINX U

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

Oomasi/npodeccuoHanbHast Pasznen/Tema Tun OLICHOYHBIX

KOMIIeTeHI[HA MeponpusTus

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

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

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

ASATENLHOCTH NPUMEHUTENLHO | g 4 g5 101 10,2, 10.3, 3aJTaHA I

K pa3JIM9HBIM KOHTEKCTaM 111

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

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

TTOUCKA, aHanmM3a |73 g1 82 9.1-9.3 BrlmonnHeHNE TPaKTHYECKUX

u MHTEPIPETANMN | g 4 g5 101 102 103 3aJaHui

uH(bOpMaIIHH, ' ’ ' Lo

u UH(POPMALMOHHBIE 111

TEXHOJIOTHU JJISI BBITTOJTHCHUS

3amaq npodeccrnoHabHON

NEATETLHOCTH

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

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

B KOJIJICKTHBE M KOMaHIC 8.1, 8.2 9.1-9.3 BeImonmHeHNEe  TPAKTHYECKUX
9.4, 9.5, 10.1, 10.2, 10.3, | >¥/aHHH
11.1

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

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

Cpenbl, pecypcocOepeKeHuIo, 73 81 82 9193, BrimosHeHNe MPaKTHYECKUX

MIPUMEHSITh SHAHUS | g4 95 101 102 10.3 3a/TaHA I

00  U3MEHEHHMH  KJIHMMarTa, ’ ’ ' ’ '

TIPUHIIHIIBI OepexKITUBOTO 111

MPOM3BOACTBA,  3PPEKTHBHO

JIEVICTBOBATh

B UPE3BBIYANHBIX CUTYAIUAX

I[IK 2.2 OpranuzoBelBaTh U
OCYLIECTBIIATh IKCIUTYaTALUIO
HOMEPHOTO donna
TOCTHHUYHOTO TPEATIPHSTHSI.

Temsr 9.4, 10.3, 11.1

[lItyaupoBanue
TectupoBanue

BelllonHEHNE PAKTUYECKUX
3aJaHui
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