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1. O0mas xapakTepuCcTHKA IPUMEPHON padoyeil MporpaMmMbl

o0meo0pa3zoBaTebHOM TUCUMILINHBI «Brotorus

1.1. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa3oBarebHOil nporpammsel CIIO:
OOmeobpa3oBarenbHas AucuuIUIMHA «buonorus» sBusgercs o00s3aTeIbHOM YacTbIO
o01eo0pa3oBaTesIbHOTO 1IUKIa 00pa3oBaTesibHOM mporpamMmMsl B cootBeTcTBUM ¢ PI'OC CIIO no

crermanbHocTi 38.02.06 duHaHChH

1.2. lleau 1 nJIaHUPYyeMble Pe3yabTAThl 0CBOCHUS IUCIUIINHBI:
1.2.1. Heap AUCHUILIHHBI

ConeprkaHue mporpamMMbl 0011e00pazoBaTEIbHON AUCIUILTUHBI « bromorusy HanpaBieHo
Ha JOCTHKEHHE pe3yslbTaToB ee u3yuyeHus B coorBercTBUU ¢ TpeboBanusamu OI'OC COO c
yaetoM mnpodeccronansHoii HampabieHHOcTH PI'OC CIIO. Ilens wu3ydeHHs] TUCIUTUIMHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJaJICHHE OOYYAIOUIUMUCS 3HAHUSIMH O CTPYKTYPHO-
(YHKIIMOHATTLHONH OpPTraHM3alMU JKUBBIX CHCTEM pa3HOTO paHra M TNPUHOOPETEeHHE YMEHHU
UCIIOJIb30BATh ATH 3HAHHMS JIJISl TPAMOTHBIX JCHCTBHIA B OTHOIICHUH OOBEKTOB KUBOM MPUPOIBI U
pElIeHUs Pa3INYHBIX )KU3HEHHBIX MPOOJIEM.
JlocTrxkeHne 1eau u3ydyeHus AUCUUIUTHHBI «buonorus» Ha 6a30BOM ypoBHE oOecrieunBaeTcs
pELIEHHEM CIIEIYIOIINX 3aau:
° OCBOCHHE 00YYArOIIUMUCS CUCTEMBI 3HAHUH O OMOJIOTHYECKUX TEOPHUSX, YICHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBMiIax, CIyKallMX OCHOBOHM Il (OpMHUpPOBaHUS
NPEJCTaBICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHpa, O METOAaX HAay4YHOTO TO3HaHUS,
CTPOEHUH, MHOT00Opa3uH U 0COOEHHOCTSIX )KHUBBIX CUCTEM PAa3HOTO
YPOBHSI OpTaHHU3aILINH, BEIIAIOLINXCS OTKPBITHSIX ¥ COBPEMEHHBIX UCCIIETOBAHHSIX B OMOJIOTHH;
° (dbopMupoBaHue y oOyyaroluxcs MO3HABaTENbHBIX, UHTEUIEKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Ipolecce aHanu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTUU HAyYHBIX B3TJISI/IOB,
UJIeH U TIOJIXOJI0B K M3yUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIuy;
° CTaHOBJICHHE Yy OOydYaromuxcs oOmei KynbTypbl, (DyHKIHOHAJIBHOW TPaAaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH U OLIEHUBATH SBJICHUS OKPY’KAIOLIEro MUpa *UBOM MPUPOIBI Ha
OCHOBaHUU 3HAHUU U OMBITA, OJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
° (dopMupoBanre y oO0ydyaroUMXcs YMEHUN HWIUTFOCTPUPOBATH 3HAYCHHE OHMOIOTHMYECKUX
3HaHUN B TIPAKTHUECKOW JEATEIFHOCTH 4YeNIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI 1 arpoOHOTEXHOJIOTHI;

L] BOCIIMTAaHUC Y6€)I(I[éHHOCTI/I B BO3MO>KHOCTH IO3HAHUS YEJIOBEKOM JKHUBOM



PUPObI, HEOOXOAUMOCTH OEPEKHOTO OTHOLICHHS K HEll, COOIIOIEHHS STHUECKUX HOPM

P MPOBEJICHUN OMOJIOTMYECKUX UCCIICIOBAHUM;

° OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUIsl TIOBBILIEHHS] YPOBHS SKOJIOIMUYECKOMN
KYJIBTYPBI, U151 POPMUPOBAHUS HAYyYHOTO MUPOBO33PEHUS;

° NpUMEHEHHE MPUOOPETEHHBIX 3HAHMW W yYMEHMH B  IOBCEIHEBHOH KHU3HH
JUISL OLICHKH TIOCJIEICTBUN CBOEH IEATEIBHOCTH 110 OTHOILIEHUIO K OKpY KaloLIel cpene,

COOCTBEHHOMY 3/I0POBBIO, 00OCHOBAaHUE U COOJIO/IEHUE Mep MPOPUITAKTUKY 3a00I€BaHUM.

1.2.2. IlnaHupyemble pe3yJabTaThl OCBOEHHSI 0011e00pa30BaTeIbHOM IMCUMILVIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme xomneteHuu (nanee — OK) u npodeccrnonansubie komneteHmu (nanee — [MIK) ®I'OC
CIIO B cooTHeceHUH C JTUYHOCTHBIMU, METANpPEIMETHBIMU M IPEIMETHBIMU pe3ylbTaTaMu
o0yueHHs 6a3o0BoOro YPOBHs (manee — I1P6)

®I'OC COO npexacrapieHsl B TAOIHUIIE:



Kon u [Inanupyembie pe3ybTaThl 0CBOEHHS THCHUTLIUHBI

HanMMeHOBaHMe

q)opMupyevax Oo6mue JIMCuMIIMHAPHBIE

KOMIIeTeHI Ui
OK O01. Beibuparp | JIndHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMUpOBAaHHOCTH 3HAHMK O MECTE€ U POJIU OMOJIOTHH
CHOCOOBI  pelIeHUs | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAy4YHOTO 3HaHUs; (YHKIMOHAJIHHOH TPaAMOTHOCTH
3a1a4y - TOTOBHOCTh K TpPYZAY, OCO3HAHHE ILEHHOCTH MAaCTEPCTBA, | UEJOBEKA JJIsl PeUICHHS KU3HEHHBIX MTPOOIIEeM.
npoecCUOHANBHON | TpyHoirooue; I1P6 2. CdhopMHpPOBaHHOCTH YMEHHS PAaCKpBIBATh COJEp>KaHHE
NeSITeNIbHOCTH - TOTOBHOCTh K AaKTUBHOM JESITENbHOCTH TEXHOJOTMYECKOW | OCHOBOIOJATaloUMX OWOJIOTUYECKUX TEPMUHOB U  TOHSTHMA:
MPUMEHUTETHHO U COLIMAJIbHOM HaIpaBJICHHOCTH, CIOCOOHOCTH | XH3Hb, KIETKa, TKaHb, OpraH, OpPraHMW3M, BUJ, MOIYJISAIUS,
K Pa3IUYHBIM | HHUIIUUPOBAThH, TUTAHUPOBATHh U CAMOCTOSTEILHO BBITIONHITE | DKOCUCTEMA, OMOIIeH03, Onocdepa; MeTaboau3M (0OMEH BEIIECTB
KOHTEKCTaM TaKyI0 IeATEIILHOCTD; U TpeBpallleHue DJSHEprum), Tromeocra3 (camoperyJsuus),

- HHTEpPeC K pa3IMuHbIM cdepam npodecCHoOHATHHOU
JESATEIIbHOCTH.

MeTanpeaMeTHbIe pe3yIbTaThl JTOJDKHBI OTPaXKaTh:
OBnajieHe YHUBEPCAIBHBIMU Y4EOHBIMU MMO3HABATEIHLHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTHYECKHE JICHCTBHS:

- CaMOCTOSITCNIBHO (OPMYJIMpPOBaTh W  aKTyaJIM3UPOBATH
npo0iieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIM MPH3HAK WJIA OCHOBAaHUS
JUTSL CpaBHEHUSI, KiTaccu(uKanuu U 0000IIeHMS;

- ONIPEICIIATH [EIN IeATEIbHOCTH, 3a/1aBaTh ITapaMeTPhI

Y KPUTEPUU UX JOCTHUIKCHHUS,

- BBISIBIIATH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHSI

B PacCMaTpPUBACMBbIX SIBICHUSX;
- BHOCHUTb KOPPECKTHBBI B
COOTBETCTBUE PE3YyJIbTaTOB
ITOCJIEACTBHI I€ATEILHOCTH,

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMU y4e€OHO-HCCIICIOBATEIHCKON

U TPOCKTHOM JIESATEILHOCTH, HABBIKAMH  pa3pelICHUS

JACATCIIBHOCTh, OLCHUBATh
nejsiM, OLCHUBATH  PUCKU

OnocuHTe3 Oenka, CTPYKTYpHas OpTraHM3alusl KHUBBIX CHCTEM,
JTUCKPETHOCT, CaMOpPETYIISIIHS, CaMOBOCIIPOU3BEICHHE
(pempoaykius), HaCJIECTBEHHOCTD, W3MEHYHBOCTb,
DHEPrO3aBUCUMOCTB, pOCT U Pa3BUTHUE, YPOBHEBAsI OpraHU3aLINSL.

I[TP6 3. CdopMHpOBAaHHOCTh yYMEHHUS PACKPBIBATH COJEPIKAHHE

OCHOBOIIOJIararommx 6I/IOJIOFI/I‘-IGCKI/IX TeOpI/II\/'I nu THUIIOTC3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOKACHUA )KU3HU U UCJIOBCKA.

I1P6 4. CdopmMupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIAralone OUOIIOTUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengens, T. Moprana, H.M. BaswmmoBa, 3. I['ekkens,
®. Mrounepa, K. bapa), rpanuibl uX NpUMEHUMOCTH K JKUBBIM
CUCTEMaM.

I1P6 5. IlpuoOpeTeHne OMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YHOTO IMO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOrUU: HAOIIOIEHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SBICHUI; OpraHU3aIun
U TPOBEACHUS OHOJOTHYECKOrO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIIETyEeMbIMHU
BEJIMYMHAMM, OOBSICHEHUS MOJTyYEHHBIX pe3yJIbTaToB
U (GOpMYyIUPOBAaHUS BBHIBOJIOB C HCIOJB30BAHHUEM HAYYHBIX
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npobiem;

- BBISIBJIATH IPUYMHHO-CJICJICTBEHHBIC CBSI3U

U aKTyaJIU3UPOBATH 3a4a1y, BbIIBUT'ATh TUIIOTC3Y

€e pelieHHs, HaXOMUTh apryMEHTHl ISl JOKa3aTeiIbCTBa
CBOMX YTBEP)KICHHUM, 3a1aBaTh I[apaMeTpbl U KPUTEPUH
pelieHus;

- AHaJIM3UPOBATHb IIOJYYCHHBIC B XOJAC PCHICHHUA 3adaydu
pe3ysbTaThl, KPUTHYECKH OILEHUBATh WX JIOCTOBEPHOCTH,
IMPOTrHO3UPOBATH USMCHCHUC B HOBBIX YCIIOBHUAX,
pa3pabaThIBaTh IUIaH PEIICHUs MPOOIEMBI C yY€TOM aHAJIU3a
HMMEIOIINUXCS MAaTEPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
-- YMETh IMIEPEHOCHUTD 3HAHUS B TO3HABATEIHHYIO

" NPAKTUYCCKYTO O6HaCTI/I KHU3HCACATCIIbHOCTH,

- YMETh HMHTETPHPOBATH 3HAHHS W3 PA3HBIX IPEIMETHBIX
o0JacTei;

- BBIIBUTATh HOBBIC HJCH, IMpeaaraTb OpPUTHHAIBHBIC
MOJAXOAbI U PELLICHUS

MIOHATUM, TEOPUN U 3aKOHOB.

I[IP6 6. ChopMUpOBAaHHOCTh YMEHHS BBIJCISITH CYIIECTBEHHBIC
NPU3HAKM  BHUPYCOB, KJIETOK NPOKAapUOT U  DYKapHoOT;
OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BH/IOB,
OMOreo1eHO30B U IKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BELIECTB M TMPEBpALICHHUs SHEPruu B KIETKe, (OTOCHUHTE3A,
IUTACTHYECKOT0 M SHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO3a,
Meio3a,  OIJIOJOTBOPEHMS,  pPa3BUTHS U Pa3MHOXKEHUS,
WH/IMBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHToreHesa), OOprObI 3a
CyIIECTBOBaHUE, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUA,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K cCpelae OOWTaHWs, BIUSHHA
KOMITIOHEHTOB 9KOCHUCTEM, AHTPOIOTEHHBIX W3MEHEHUN
B DKOCHUCTEMAaxX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB ¥ MPEBpaleHne YHEPruu B Ouocdepe.

I1P6 7. CdopMHpPOBAHHOCTH YMEHHUS NPUMEHATH IOJIYUYCHHBIC
3HAHUA AJI1 OOBSICHEHHs] OMOJIOTMYECKUX MPOIECCOB U SIBICHUH,
JUTSL IPUHSITHSI PAKTUYECKUX PEIICHUH B TTOBCETHEBHOM KU3HU

C 11eJIbI0 o0ecriedeHHs 6€30IacCHOCTH CBOETO 3/I0POBbS U 370POBbs
OKpY’KaIOIIMX JIo/IeH, COOMIONEHUs] 30pOBOTO oOpasza KHU3HH,
HOPM T'paMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH MPUPOJTHON CPEJE;
MOHUMaHHEe  HEOOXOJMMOCTH  MCIIONB30BaHMUA  JOCTHIKEHHM
COBPEMEHHOW OMOJIOTHH W OMOTEXHOJOTUH JJIS PAIMOHAIBHOTO
MIPUPOJIOTIONB30BAHHUA.

I[IP6 8. CdopmupoBaHHOCTH YMEHHS pemiaTh OHOJOTUYECKHE
3aJ]auu, COCTABIIATh FEHOTUIINYECKHE CXEMBbI CKPEIIUBAHUS

IUIE pasHBIX THIIOB HACJIEIOBAHWS IPHU3HAKOB Y OPTraHWU3MOB,
COCTaBJIATH CXEMBbI MEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMAax
(mernu MUTaHWS, TUIEBHIC CETH).

IIP6 9. CdopMupOBAaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATH
WHPOpPMANMI0 OHMOJIOTUYECKOTO  CONEP)KaHWs, BKIOYAOIIYIO
NICEB/IOHAYYHbIC 3HAHMA M3 PA3JIMYHBIX HCTOYHHMKOB (CpeaCTBa

MaccoBod  uHGOpMalUM, HAy4YHO-TNOMYJSpPHbIE MaTepuabl);
UHTEPIPETUPOBATH ITHUYECKHE ACIIEKTBI COBPEMEHHBIX
HCCICAOBAHNM B  OHOJIOTMH, MEIMIMHE, OHOTCXHOJIOIHU,
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OKOJOTHYCCKHUEC
1o

poOIIeMbI
OTHOWICHHI® K HUM

paccmatpuBaTh  TII0OaTbHBIC
COBPEMEHHOCTH, (OPMHUPOBATH
COOCTBEHHYIO MMO3HIIUIO.

I[TP6 10. ChopMupOBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uH(pOpMallMd U3  HECKOJbKUX  HMCTOYHHUKOB,  T'PaMOTHO
HCIIOJIH30BATh MOHATUHHBIN anmapat OuOJIOTHH

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpelICcTBa  IIOMCKa,
aHayM3a

U HHTEpHpeTaruu
nHpopmaruu

1 uH(pOpMaAIIOHHBIE
TEXHOJIOTHH TUISE
BBITIOJIHEHUST 33734
npodecCuoHaTbHON
JeSITebHOCTH

JInyHOCTHBIE pe3yJbTaThl JOJIKHBI
LIEHHOCTU HaY4YHOTO MTO3HAHUS:
-C()OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKH U OOILIECTBEHHOU
MIPaKTUKH, OCHOBAaHHOTO Ha  Juasnore KYJBTYP,
CIIOCOOCTBYIOILETO OCO3HAaHUIO CBOETO MecTa
B [IOJIMKYJIbTYPHOM MHDE.

MeTtanpeamMeTHbIe pe3yabTaThl 1OJKHBI OTPaXaTh:
OBnaseHre YHUBEpPCAIbHBIMU Y4eOHBIMH 1T03HABATEIHHBIMU

OTpaxaTb B 4YacCTH:

JEUCTBUSAMMU:

B) pabota ¢ uHpOopMaIuei:

- BIaAeTh  HAaBBIKAMH  TOJYy4YeHHS  WHGOpMALUU
U3  HCTOYHMKOB  pa3HbIX  TUIIOB,  CaMOCTOSITEIbHO
OCYILECTBIISATh TIOWCK, aHaIN3, CUCTEMAaTH3aIIIO

U UHTEpIpeTalnio HHPOPMAUH PA3IUYHBIX BUIOB U (HopM
MPE/ICTABJICHHUS;

- OLEHUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTh HH(OpMAaIHH,
€€ COOTBETCTBUE MPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUH O MECTE U POJIA OHUOJIOTHH

B CHUCTEME HAy4YHOTO 3HaHUs; (YHKIHMOHAJIHHOH TPaAMOTHOCTH
YeJloBeKa I PelleHus )KU3HEHHBIX MPOOIeM.

I1P6 7. CdopMHpPOBAaHHOCTH YMEHHUS NPUMEHATH MOJIYYCHHBIC
3HAHUA AJI1 OOBSICHEHHs] OMOJOTHYECKMX MPOIECCOB U SIBICHUH,
JUTS IPUHSITHSI PAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C 11eTbI0 o0ecredeHHst 0€30IMacHOCTH CBOETO 3/I0POBbS U 37J0POBbs
OKpPYKAIOIIUX IOJeH, COOMIOJCHHS 3I0pOBOTO 00pasa >KHU3HH,
HOPM T'PaMOTHOTO TOBEJICHUS B OKPYKAIOIIECH MPUPOIHON CpELE;

IIOHHMAaHHE  HEOOXOOMMOCTH  MCIIOIL30BaHUS  JOCTIDKEHUH
COBPEMEHHOW OMOJIOTMH W OMOTEXHOJOTHHA IJI PAIlMOHAIBHOTO
MPUPOIOTIOIB30BAHUS.

I[TP6 10. ChopMupOBaHHOCTH, YMEHUW CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
MHpOpPMALlMM M3  HECKOJbKUX  HCTOYHUKOB,  I'PAaMOTHO
MCTOJIb30BATh MOHATHIHBIN anmnapaT 0MOJI0ruu

OK 04. 3ddexTuBHO
B3alMO/ICVICTBOBATh
u paborathb

B KOJIJIEKTUBE

1 KOMaH/JIe

JImuHOCTHEIE PE3YIbTATBl OOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAy4YHOIO TIO3HAHMUSA: OCO3HAHHE LEHHOCTH
HAay4yHOM  JCSATEIbHOCTH, TOTOBHOCTH  OCYIIECTBIATH
MIPOEKTHYIO u HCCIIEIOBATENBCKYIO JIeATEIbHOCTD
WMHJIUBUIYQJIBHO U B TPYIIIIE.

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OsnageHue YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

0) coBMecTHas AeATeIIbHOCTD:

I1P6 5. IIpuoOpereHue ompiTa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOT'O TO3HAHUS, UCTIOIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS U
OMMCAaHUS )KUBBIX CUCTEM, MPOLIECCOB U SBJICHUI; OpraHU3aluu U
IIPOBEJEHUS  OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIIBUKCHUS
TUIIOTE3, BBIABICHUS 3aBHCHUMOCTH MEXIYy HCCIEAYEMbIMU
BEITMYMHAMU, OOBSICHEHHSI TTOJTYYCHHBIX PE3yJIbTATOB

u (GOpMYyIUPOBAHUSA BBIBOJIOB C HCIOJb30BAaHUEM HayYHBIX
MIOHATUM, TEOPUN U 3aKOHOB




- IOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMaHIHOMN
Y MHIUBUyJIbHON PabOTHI;

- IMPUHUMATDb Iejan COBMECTHOU JACATCIIbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

Mo €€ [JOCTIDKCHHIO: COCTaBIIATh IIaH  JICHCTBHIA,
pacnpeneniarb poiad € yY4eTOM MHEHUW  yYaCTHUKOB

00CYKJ1aTh Pe3yIbTaThl COBMECTHOM paOOTHI

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYKarolein
Cpenibl,
pecypcocOepexeHn
10, TPUMEHSITh
3HAaHUA

00 U3MeHEeHu!n
KiImMaTta, IMpUuHIUIIBL
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTuBHO
JIECTBOBATH

B UpE3BbIYaHbBIX
CUTyalusax

JInuHOCTHBIE pe3yabTaThl JOJDKHBI OTpPa)kaTb B YAaCTHU:
HKOJIOTHUECKOTO  BOCHUTAHUSA: -  C(OPMHPOBAHHOCTH
3KOJIOTUYECKOW KYJIbTYPbl, IOHUMAaHHUE BIUSHUSA COLUAIIBHO-
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON

U COLMANbHON Cpefbl, OCO3HAHUE TJI00AILHOTO XapakTepa
HKOJIOTHUECKUX MPoOIIeMm;

- IUTAHUPOBAHUE U OCYIIECTBIECHUE NEUCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAHMS LEJed YCTOMYMBOIO Pa3BUTHUSA
YeJI0BEYECTBA;

- AaKTUBHOE HENpUATHE JECHCTBUH,
OKpYXalolliei cpeae;

- YMEHHUE IPOTHO3UPOBATh HEOIArONIPUSATHBIE SKOJIOTHYECKHE
MOCJIE/ICTBHS IPEANPUHUMAEMBIX JEHCTBUMN, MPEJOTBPALLATh
ux;

- pacumpeHue
HaIpPaBJIEHHOCTH.
MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXaTh:
OBnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JICSITCIIBHOCTD:

- NIOHUMaTh M UCIOJIb30BaTh IPEUMYLIECTBA KOMaHIHOU
1 MHIUBUIYaIbHON pabOThI;

MMPpUHOCAIINX BpPCH

OIIbITa  JOCATCIBHOCTH 9KOJIOTHYECKON

- MPUHUMATh (07 COBMECTHOM JIeITEIbHOCTH,
opr AHN30BbLIBATh nu KOOpI[I/IHI/IpOBaTL I[GFICTBHH
M0 €€ JOCTIDKCHHIO: COCTaBISATh IIaH  JICHCTBHIA,
pacnpenenarb podad € Y4eTOM MHEHUW  yYaCTHUKOB

00CYyXaTh pe3yJbTaThl COBMECTHOM pabOTHI

I1P6 5. IIpuoOpereHue ompiTa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOT'O TIO3HAHUSI, UCTIONB3YEMBIX B OMOJIOTHU: HAOIIOACHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpraHu3alun
U TIPOBEJCHUS OWOJIOTHYECKOTO HKCHEPUMEHTA, BBIIBIKCHHS
TUNOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAYy HCCIIETyEeMbIMHU
BEJIMYMHAMHU, OOBSICHEHHS MTOTYYSHHBIX PE3yJIbTaTOB

u  (GOpMYyIUPOBAHUSA BBIBOJIOB C HCIOJB30BAaHHEM HayYHBIX
MIOHATUMN, TEOPUN U 3aKOHOB.

I[IP6 6. ChopMuUpOBaHHOCTH YMEHHS BBIJCISITH CYIIECTBEHHBIC
NPU3HAKH ~ BHUPYCOB, KJIETOK NPOKAapUOT U  DYKapHOT;
OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BH/IOB,
OMOreo1eHO30B U IKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BELIECTB M TMPEBpALICHHUs] SHEPruu B KIETKe, (HOTOCHUHTE3A,
TUTACTUYECKOTO M SHEPTEeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO03a,
Meio3a,  OIJIOJOTBOPEHMS,  pPa3BUTHS U Pa3MHOXKEHUS,
WH/IMBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), 00phObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIO OTOOpa, BUI000pa3oBaHuS,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpelae OOWTaHWs, BIUSHHA
KOMITOHEHTOB 9KOCHUCTEM, AHTPONOTEHHBIX W3MEHEHUN
B DKOCHUCTEMAaxX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB ¥ MPEBpalieHne YHEPruu B Ouocdepe.

I[1P6 7. CdopMHpPOBAHHOCTH YMEHHUS NPUMEHATH MOJYYCHHBIC
3HAHUA AJI1 OOBSICHEHHs] OMOJOTHYECKUX MPOIECCOB U SIBJICHUH,
JUIS TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW >KH3HU
C 11eTIbI0 oOecriedeHHst 6€30IaCHOCTH CBOETO 3/I0POBbS U 370POBbs
OKpY’KAIOIIMX JIIO/IeH, COOMIONEHHs 30pOBOTO oOpasza KHU3HH,
HOPM I'pPaMOTHOI'0 MOBEACHUS B OKPY’KaIOIIEH MPUPOJHON Cpesie;
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IIOHUMAaHHE  HEOOXOMMMOCTH  MCIIOIb30BaHUS  JOCTIDKEHHUH
COBPEMEHHOW OHMOJIOTMH W OMOTEXHOJOTUHA IJI PAIlMOHAIBHOTO
MIPHUPOJIONIOJIH30BAHHUS

K 5.2..
[IpousBoauts
pacrnpenenenue
3aJaHUN MEXKILY
YJIeHaMM IpyMIl
CIELMAIUCTOB 10
BHYTPEHHEMY KOH-
TpoITt0 (PMHAHCOBOM
chepnl
JeSITeTbHOCTH

[InanupoBaTh
porpaMMHBbIE
3a/laHueM.

u CaMOCTOATECIIBHO pa3pa6 aTbIBaTb

MOJYJN

B COOTBCTCTBHHU C TCXHHYCCKHM

YMeTb, UCTI0JIB3YS MMOTYYEHHBIE 3HAHUS 110 TIPEIMETY, BBIIOJIHATH
OTJIAJAKY  OPOrpaMMHBIX  MOIYJEH €  HCIOJb30BAHHEM
CIIELIMAIIM3UPOBAHHBIX IIPOIPAMMHBIX CPEICTB.




2. CTpyKTypa M coaep:kaHue 0011e00pa30BaTe/bHON N CHUIITTHHBI

2.1. O0beM IUCHUILINHBI U BU/bI y4eOHOH padoThI

Bun yueOHoii padoTsl

O0BeM B yacax

O0beM 00pa3oBaTebHON MPOrPaAMMBbI TN CHUTIIHHBI 72
B T.4.

TEOPETUYECKUE 3aHATHS 40
NPAKTUYECKUE 3aHATUSA 25
n1abopaTopHbIe 3aHATHS 5
OcHoBHOE coaepxaHue 60
IIpodeccuonabHO OPMEHTHPOBAHHOE COJIePKAHUE (COIePKAHME 1
NMPUKIATHOTO MOYJIs1)

IIpomexxyTounasi arrecramusi (mudpepeHIMpPOBaHHBIN 3a4eT) 2
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2.2. TemaTn4yecKuii IJIaH U COEePKAHHUE TUCHUILINHBI

Coaepxanue yueOHOro MaTepuasa (0CHOBHOE H IPO(ecCHOHATBHO DopmHpyeMble
HaunmenoBanmue 1 . Oo0bem
pAIIEN0B H TeM OpPHEHTHPOBAHHOE) , 1a00paTOPHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOLY/Ib qacop | KOMUETEHIMH
(mpy HAJTMYKH)
1 2 3 4
OcHOBHOe co/iep:KaHue
Pa3nea 1. buojiorus kak Hayka. 7JKuBble cucTeMbl 1 HX OPraHH3alus 2
Tema 1.1. Cojeprxanne yueOHOro MaTepHraia 2
buonorus 1.buonorus — Hayka o *xuBoi npupoae. CBsi3u OHOJIOTHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMU
B CUCTEME HayK. U IPYTUMU €CTECTBEHHBIMHU HayKaMH, (pusocoduelt, penmuruei, STUKOM, 3CTETUKON 1 TIPABOM. 1
Obmas Ponp Ouonornn B ¢GopMuUpOBaHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOrMYECKHUX HayK.
KU3HU MeToapl MO3HAHUS KUBOM MPUPOIbl (HAOMIOIEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEeHUeE, OK-02
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTHYECKAss 00padOTKa JTaHHBIX).
2.KuBble cuctembl (OMOcCHCTEMBI) Kak MHpeaMeT u3ydeHus Ouonoruu. OTIWYHe KUBBIX
CHCTEM OT HeopraHumdeckor mpupoabl. CBOHCTBa OMOCUCTEM U UX pa3HOOOpas3ue. 1
YpoBHH OpraHu3au onocucTem: MOJIEKYJIIPHO-T€HETUYECKHIA, KJIETOYHBIH,
OpTaHW3MEHHBIN, TMOIMYJSIIIHOHHO-BHIOBOM, ASKOCUCTEMHBIH (OMO - TEOICHOTHYECKHIA),
OnochepHbIN
Paznen 2 XumMuuyeckui COCTaB M CTPOEHHE KJIETKHU 10
Tema 2.1. Coneprxkanue yueOHOro Marepuasia 2
XUMUUECKUH coCTaB | 1. XUMHUYECKUIT COCTaB KIIETKH. XUMHUYECKUE IEMEHTHI: MAaKPOAJIEMEHTHI, MUKPOAJIEMEHTHI.
KieTku. Bona Bona u munHepanbHble BemiecTBa. DYHKUMM BOABI U MHUHEPAIbHBIX BEIIECTB B KIETKE. 1
Y MUHEpaIbHbIE [Tonnepsxanue ocMoTHYECKOT0 OamaHca
BEIECTBA 2. IlpakTuueckoe 3aHATHE? 1
Ne 1 «buonorudeckast pojab MUHEPAJIbHBIX BELIECTB B O0ECIIEUEHUM KU3HEACITEIbHOCTU
OpPraHu3MOB, MPOSIBJIICHUS AricOaTaHca MUHEPAIbHBIX JJIEMEHTOBY OK-01, OK-02,
Tema 2.2. Coneprxanne y4eOHOT0 MaTepurana 4 OK-04
1
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buonornuecku
Ba)KHBIE XUMHUYECKHE
COE€IUHEHUS

1.benxu. CoctaB u cTpoeHne 6e1KoB. AMHMHOKHCIOTHI — MOHOMEpHI OekoB. He3ameHnmble
MU 3aMEHHMbICE AaMHUHOKHUCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OEIKOBOI
MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBorictBa OenkoB. buomormueckue QyHkimn OenkoB. DepMEHTHI — OHOJOTHYECKHE
katanuzaropsl. CTpoeHue (QepMeHTa: akTHBHBIM LEHTp, cyOcTpaTHas cHenu(puIHOCTb.
Kodepmentsl. Butamunbl. OTinuanst epMEHTOB OT HEOPTaHUYECKUX KaTallu3aTOPOB.
YrieBoapl: MOHOcaxapuibl (TIIOKO03a, pubo3a U Ae30KcupuOo03a), qucaxapuabl (caxaposa,
JIAKTO3a) W TOJucaxapuibl (Kpaxmal, TJIMKOTEH, IeJII0J03a). buonorndyeckue (QpyHKIUN
yraeBonoB. Jlumuael:  Tpurmunepunsl, Qpochonumuasl, crepounbl. [ uapoduabHO-
rupodoOHbIe cBOMCTBA. buonorndyeckue pyHkuu aunuaoB. CpaBHEHUE YTIIEBOIOB, OCIIKOB
Y JIUTIAJIOB KaK UCTOYHUKOB SHEPTUH.

2.Hyxneunnosie kucinotel: JJHK n PHK. Hykieotnabsl — MOHOMEpBI HYKJIIEMHOBBIX KHUCJIOT.
Crpoenue u pynkuuu JIHK. Ctpoenue u dyuakuuu PHK. AT®: ctpoenre u QyHKIUU

JlaGopaTopHbie 3aHATHS

Ne 1 «Onpez[eneHHe HaJIW49MUA Kpaxmajia B MIPOAYKTaX ITATAHUA»

Tema 2.3.

CrtpyKTypHO-
GbyHKIIMOHATbHAS
OpTraHM3AIHsI KIIETOK

Coneprxkanue yueOHOro MaTepuasia

1.Huronorus — Hayka o kietke. Kiierounas reopus — npumep B3auMOIeHCTBUS UAeH 1 paKkToB
B HAyYHOM II03HaHUU. METO/IbI U3yUEHUs KIETKH.

Knertka kak menoctHas >kxuBasg cuctema. OOuiye NMpU3HAKU KIETOK: 3aMKHYTas HapyxHas
memOpana, monekynsl JJHK kak reneTuueckuii anmapart, cucteMa CUHTe3a Oeska.

Tunsl KJIETOK: JyKapuoTHYecKass U mpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckon kietku. Kierounass crenka Oakrtepuil. CTpoeHHE 3YKapHOTHYECKOM
kJeTKi. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TpUOHOM KileTkU. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KIJIETOYHas CTEHKa, INIMKOKaIWKc, uUX ¢yHkiuu. [lnasmarndeckas
MeMOpaHa, €€ CBOMCTBA M (PyHKITUU.

[Mutoruiazma u ee opranoujsl. OnHomeMOpaHHble opraHouabl kinetku: JOIIC, ammapar
l'onbmxu, nu3zocoMsbl. IlomyaBTOHOMHBIE OpPraHOMABI KJIETKM: MUTOXOHJIPHUM, IUIACTUIBL.
[TpoucxoxxaeHne MUTOXOHApPUN W miactui. Buasl minactua. HememOpaHHbIE OpraHOMIbI
KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, UEHTPUOIH, PECHUYKH, KIyTUKHA. DyHKIHH
OpraHouJ0B KJIETKH. BxiroueHus.

2.51npo — perynaropHblid eHTp KieTkn. CTpoeHue sijpa: sijepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, SAPBILKO. XpOMOCOMBL. TpaHCIOPT BEUIECTB B KJIETKE

3-4 JIaGopaTtopHbI€ 3aHATHSA
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Ne 2 «Ctpoenue KIneTkH (pacTeHusi, 5KUBOTHbIE, IPUOBI) M KJIETOYHBIE BKIIOUEHUS (Kpaxmal,
KapOTHUHOUIBI, XJIOPOIIJIACThI, XPOMOILIACTHI )»

Pa3gea 3. JKu3HenessTeJLHOCTDL KJIETKU

=)

Tema 3.1.
OOMEeH BelIeCTB
U TIpeBpalicHue

SHEPTUU

B KJIETKE

Copep:kanue yueOHOro MaTepHasa

1.00MeH BemecTs, WM META00IU3M. ACCUMUIIALINS (TUTACTHYECKUI OOMEH) U TUCCUMHMIISIIHS
(oHepreTuyeckuii 0OMEH) — JIBe CTOPOHBI €IMHOrO Mpolecca MeTabonu3ma. Ponb 3akoHOB
COXpaHEHMs BEUIECTBA W DHEPIMH B NMOHMMaHUU MeTa0onu3ma. Tumbl oOMEHa BEHIECTB:
aBToTpoHBI U TereporpodHblii. Ponbs (depmMeHTOB B 0OMEHE BEIIeCTB M MPEBpAIlEHUU
sHeprun B kieTke. dortocuHres. CBeToBas M TeMHOBass ¢asbl ¢GoTocuHTe3a. Peakiuu
dorocunTe3a. DPPexkTuBHOCTH (HOTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A /TS )KU3HU HA 3eMIIe.
Brnusinue ycnoBuii cpeapl Ha ()OTOCHHTE3 M CHOCOOBI MOBBIMICHUSI €70 MPOAYKTHBHOCTH Y
KyJIbTYpHBIX pAacTeHHHA. XEMOCHHTE3. XEMOCHUHTE3MpYIoIe OakTepuu. 3HaueHHe
XEMOCHHTE3a JUIS J)KU3HU Ha 3eMIIe.

2.DHepreTrueckuil OOMEH B KJIeTKe. Pacierienre BemecTs, BeIJCICHUE U aKKyMYJTUPOBAHUE
SHEPTUM B KJIETKE. DTalbl dHEpreTudeckoro oomena. I nmukonus. bpokeHne w €ro BHIBL
KucnoponHoe okuciieHue, win KieTodHoe aeixanue. OxucnurensHoe GochoprimpoBaHue.
D (HEKTUBHOCTh YHEPIETHYSCKOr0 00OMEHA

Tema 3.2.
Buocunres Oenka

Cojneprkanue yueOHOro MaTeprasa

1.Peakuun matpuuHoro cuHte3a. lenermueckas wunHpopmamus u JHK. Peanuzauums
reHeTUYEeCKON MHpopMauu B KieTke. [ eHeTnueckuil KoJ U ero cBoicTBa. TpaHCKpUNIUs —
matpuunblii cuHTe3 PHK. Tpancmsaums — OuocuHTe3 Oeska. OTambl TpPaHCIALUH.
Koauposanue amunokucnot. Poas pubocom B 6rocunTe3e Oenka

2 IlpakTHdecKoe 3aHATHE

Ne 2 «Penienue 3a7a4 Ha ONpeAeISHHE ITOCTIEI0BATEIbHOCTH HYKJICOTHI0BY

Tema 3.3.
Bupycsl

Conep:xanue yueOHOro MarepHaia

1.HexneTounbie popMbl )ku3HU — BUPYCHI. MicTopust oTkpsiTus BupycoB (. . iBanoBckuit).
OcoOeHHOCTH CTPOCHHUS U )KU3HEHHOTO ITUKIIAa BUPYCOB. bakrepuodaru. 2.bone3nu pacreHwuid,
’KUBOTHBIX M Y€JIOBEKa, BhI3bIBacMble BUpycaMu. Bupyc ummyHnoaeduiura yenoreka (BUY)
— Bo3oyautens CIIM Ja. IlpodunakTuka pacupocTpaHeHUs BUPYCHBIX 3a00J1€BaHUN

OK-01, OK-02,

OK-04

Paznen 4. Pa3MHoOKeHMe U HHAMBHAYAJIbHOE PA3BUTHE OPTraHM3MOB

Tema 4.1.
JKM3HEHHBIN TUKIT

Copep:xanue yueOHOro MaTepuana

OK-01, OK-02,

OK-04

13




KIJIICTKH

1.KneTouHblii LUK, WIM KU3HEHHBI UK KiIeTkd. WHTepdaza m muto3. Ilporeccsl,
npoTtekatomue B uatepdase. Perukarus — peakuus marpuanoro cuate3a JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH Ha0Op — KapUOTHI. J{UTUIOMIHBINA U TAIUIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. lLluTonornyeckne OCHOBBI Pa3MHOXKEHHUS U WHAMBHUAYAIbHOTO
Pa3BUTHUSI OPTaHU3MOB.

2.Jlenenue kietku — Muto3. Ctagun muto3a. [Ipoueccsl, mpoucxoasue Ha pa3HbIX CTaAUSIX
MHTO3a. brojornyeckuii cMpIca MuTo3a. IIporpaMmupyemMasi ruOennb KICTKHU - arloNTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB

CoJzeprxaHue y4eOHOI0 MaTepuaia

1.®opMbI pa3MHOKEHUS OPTAaHU3MOB: 0ECIT0JI0e U TI0JI0BOE. BHBI 6€CII0IOr0 pa3sMHOKECHHS:
JIeJIeHre HAJIBOE U TOYKOBAaHUE OJTHO U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHKe, BETETATUBHOE
pasMHoOkeHue. cKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAUCHHE JIJIsl CEJICKIIUH.
[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTONOrO.

2.Meito3. Craguu wmeno3a. Ilpomeccel, mpoucxonsdiide Ha cragusx Meinosa. l[loBeagenue
xpoMocoM B Meio3e. KpoccuHroBep. buonornueckuii cMbICT M 3HAaY€HHUE MeMo3a.
I'amerorenes — mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [l0NOBBIE KeNe3bl:
CEMEHHHMKHU U auyHUKU. OOpa3oBaHUEe U Pa3BUTHE MOJIOBBIX KJIETOK — TaMeT (CepMaTO30H/1,
SUIEKITIETKa) — clepMaTtorene3 W ooreHe3. OCOOEHHOCTH CTPOEHUSI SHIEKIETOK U
cnepmaro3zonioB. OmionorBopenue. [lapreHorenes

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

Conep:xanue yueOHOro MaTepHaia

1. MuauBuayanbHOe pa3BUTHE (OHTOreHe3). OMOPHOHAJIBHOE pa3BUTHE (3MOpUOTEHE3).
Oransl SMOPHUOHATIBHOTO Pa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TACTPYJISIHS,
opraHorene3. [loctoMOpuoHanpHOE pa3BUTHE. THUMBI MOCTAMOPUOHAIBLHOTO Pa3BUTHSL:
npsMoe, HerpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHW3MOB; (DAKTOPEHI,
CIIOCOOHBIE BBI3BIBATH BPOJXK/ICHHBIE YPOJICTBA.

2.Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOI'O pacTEHUs: JBOIHOE OIUIOJOTBOPEHHUE,
CTPOEHHE CEMEHH, CTA/INU Pa3BUTHUS

3-4.IlpakTrueckoe 3aHsITHE

Ne 4 «ndexnnonHble 3a00JeBaHUS U SIMUISMUHN B ICTOPHH YeJIOBEYeCTBA. BakuHamms Kak
npo(hHIAKTHKA HHDEKIMOHHBIX 3a00JICBaHUI

Paznen S. HacjieicTBEHHOCTh 1 MK3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeA0BaHUA

Coeprxanne yueOHOr0 MaTepuaia

1.Ilpenmer u 3aaun reHeTUKH. POIb IUTONOTUU U AIMOPHUOJIOTUU B CTAHOBJICHUU T'€HETHUKH.
Bxnaag poccuiickux u 3apyOeXHBIX YYEHBIX B Pa3BUTHE T€HETUKU. METOJbl T€HETHUKHU
(ruOpHUIOOTHUECKUM, IMTOTCHETHYCCKUH, MOJICKYIIpHO-TeHeTHYeCKuil). (OCHOBHBIC

OK-01, OK-02,
OK-04
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reHeTHYeCKue MOHATH. | eHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yCMasd B CXEMax CerHlHBaHHfI.
3aKOHOMEPHOCTH HACISIOBAHUS PU3HAKOB, ycTaHOBICHHBIE [ . Mennenem. MoHoruOpuHoe
CKpelIMBaHHe. 3aKOH eAMHOOOpaszus TUOpWAOB TepBoro mokoieHus. [IpaBuio
JIOMUHUPOBaHUA. 3aKOH pacIleIUIeHUs Mpu3HakoB. ['mmore3a uuctoThl ramer. [lomHoe u
HCIOJIHOC JOMHUHUPOBAHUC.

2. JlurnbpumHoe  CKpelMBaHWE. 3aKOH  HE3aBHUCHMMOTO  HACJCJAOBAHHS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBHI TUTHOPUIHOTO CKPEIIUBaHUs. AHATU3UPYIOIIEe CKPEIlUBaHUe.
Vcnonp30BaHre aHAJIM3UPYIOIIETO CKPEHIMBAaHMs U1 ONIpeIeIeHHsl TEHOTUIIA 0Co0U

3-4.1IpakTU4YeCKOE 3aHITHE

Ne 5 Pemenue 3a/lad Ha OIIPCACJICHUC BCPOATHOCTU BO3HHUKHOBCHHUS HACJICACTBCHHBIX
IMMPU3HAKOB IIPU MOHO-, TH-, HOJII/II‘I/I6pI/II[HOM " aHAJIIM3UPYIOIIEM CKPCIIUBAHNH, COCTABJICHUC
I'CHOTHIIMYCCKUX CXCM CKPCIIMBAHUSA

Tema 5.2. CopeprxkaHue y4eOHOro MaTepuaa
CueneHHoe 1.CuennenHoe HacnenoBaHue mpu3HakoB. PaGora T. Moprana 1o clemieHHOMY
HACJICOBAHUE HAcJeOBaHUIO TeHOB. HapyleHue CleNjaeHuss TeHOB B pe3ysibTaTe KPOCCHHTOBEpA.
MIPU3HAKOB XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTH. [ eHeTHUecKre KapThl.
I'enernka mona. XpoOMOCOMHOE OMNpENEICHHE MO0JIa. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMmeTHbie OpraHu3Mbl. HacienoBaHue MpPU3HAKOB, CLETJICHHBIX C
ITOJIOM
2 IlpakTHdecKoe 3aHATHE
No 6 Pemenue 3amady Ha ONpeAEICHUE BEPOSITHOCTH BO3HUKHOBEHHMSI HACJEICTBEHHBIX
MPU3HAKOB TMpPU CUEIJICHHOM HACIEJOBaHUHU, COCTABJIEHHE TE€HOTUIIMYECKHX CXEM
CKpELIMBaHUs
Tema 5.3. Coneprxkanue yueOHOro MaTepuasia
3aKOHOMEPHOCTH 1.i3menunBOCTh. BUBI N3MEHUMBOCTH: HEHACEACTBEHHAs U HACJIEeACTBeHHAas. Posib cpesibl
M3MEHYUBOCTHU B HEHACJICJICTBEHHONW M3MEHYMBOCTH. XapaKTEPHUCTUKA MOAN(UKAUOHHOW M3MEHYHBOCTH.

Bapuanuonsslii psig v BapuanvionHasi kpupasi. Hopma peakiuu npusnaka. KonuyecTBeHHbIE
U KaueCTBEHHbIE TMpPHU3HAKM M HUX HopMa peakuuu. CBolicTBa MOAM(PUKALIMOHHON
U3MEHYUBOCTH.

HaCJIeI[CTBeHHaSI, WM TCHOTUIIMYECKass HU3MCHUYUBOCTD. KOMGI/IHaTI/IBHaH N3MCHYUBOCTD.
Meiio3 W TIOJIOBOM TMPOIECC — OCHOBAa KOMOWHATHBHOW HM3MEHYMBOCTH. MyTarlmoHHAsS
u3MeH4nBOCTh. Kitaccudukamuss MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. YacToTa H
OpUYMHBL  MyTanuil. MyTareHHsle  (QakTopbl. 3aKOH TOMOJOTHYECKHUX pSAIOB B
HaCHeHCTBCHHOﬁ N3MCHYUBOCTHU
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H. 1. BasmioBa

2 IlpakTHdecKkoe 3aHATHE

Ne 7 Pemenue 3amad Ha ONpPEACIICHUE BEPOSITHOCTM BO3HUKHOBEHHUS HACJEACTBEHHBIX
MPU3HAKOB MPHU PA3IUYHBIX TUIAX B3aUMOJICHCTBUS T'€HOB, COCTABJICHHWE T€HOTHITHMYECKUX
CXEM CKpeIIUBaHUS

Tema 5.4.

Coneprxkanue yueOHOT0 MaTepuaia

T'eneTuka uenoBeka

I.I'enetnka dyenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METONBI TEHETHUKH YEJIOBEKa:
TeHEaNOTUYEeCKUi, OMU3HENOBBIA, UTOTEHETHUYECKUH, OMOXUMHUYECKHH, MOJEKYIIpPHO-
reHeTudeckuii. COBpEMEHHOE Ompe/elieHne Te€HOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUE, B TOM 4mciie ¢ nomoisio [11[P-ananu3a. HacnenctBeHHsle 3a00aeBaHus
YeJIOBeKa: TEHHbIe O00ye3HH, OO0Je3HM C HACIEJACTBEHHON MPeapacroiioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTHueckue W TeHepaTUBHbIE MyTaruu. CTBOJOBBIE KIETKU.
[Ipuntuner  370poBOro  00pa3a JKU3HU, [UArHOCTHKH, MNPOQUIAKTUKH ¢ JICUCHHS
TeHeTUYeCKuX  Ooje3Hed.  MeauKo-TeHeTUYeCKoe  KOHCYJIbTUPOBAHUE. 3HayeHHne
MEIUIIMHCKOM TEHETHUKU B TMPEJOTBPAIICHUMH U JICYCHUHW TEHETUYECKHX 3a00JieBaHUl
YyeJ0BeKa

2.IIpakT4eckoe 3aHATHE

Ne 8 «CocraBieHue U aHaJIU3 POJIOCTOBHBIX YEJIOBEKA»

Pa3zgen 6. IBoJTIonMOH

Has1 OuoJIorus

Tema 6.1.

Copep:xanue yueOHOro MaTepHaia

OBOJIIOLIMOHHASA
Teopus
U €€ MECTO
B OHOJIOTHH

1.IIpeanoceliky BOSHUKHOBEHHS YBOJIIOLIMOHHOM TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosiornu. BrusHHE SBOJIONMOHHONW TEOpPUM HAa pa3BUTHE OHMOJIOTMH W JPYTUX HayK.
CeupnerenscTBa 3Bosmonuy. [lageoHTonornyeckue: nocaen0BaTeNbHOCTh OSBICHUS BUJOB B
MAJICOHTOJIOTHYECKOM JleTonucH, nepexoansie (opmel. buoreorpadudeckue: cXoacTBo u
paznuuue payH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA U Pa3IUUMS
SMOPHOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTMYHbIE, pYyJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMUYECKHE:
CXOJ/ICTBO MEXaHHM3MOB HACJICZICTBEHHOCTH M OCHOBHBIX METa0OIMYEeCKHX MyTeH y Bcex
KUBBIX OPIaHU3MOB.

OpomtonmonHas teopuss Y. JlapBuHa. IlpennochbulkM BO3HUKHOBEHMS JIapBUHU3MA.
JIBmwkymue Ccuiabl 3BOJMIOLUUM BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHMYEHHOCTH PECYPCOB, HEOIpenenéHHas H3MEHYMBOCTh, OOpbOa 3a CyIeCTBOBAaHHE,

€CTECTBEHHBIN 0TOOD)

OK-01, OK-02,
OK-04
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Tema 6.2.
MHuUKpOo3BOTIOLIHS

Conep:xanue yueOHOro MaTepHaa

1.Cunretnueckas teopus sBomoruu (CTD) u e€ oCHOBHBIC MOJOKEHHUSI. MUKPOIBOJIOIIHS.
[Tonynsuus Kak eIMHULIA BUIA U SBOJIOLUU.

JBuxynme cuibl ((akTOpbl)3BOJIIONUN BHUIOB B Mpupoje. MyTalMOHHBINM MpolLecc u
KOMOMHATHBHAST W3MEHYUBOCTH. llomynsiiMoHHBIE BOJMHBI U Jpeitd reHoB. M3omsanus u
murpamus. EcrecTBeHHBIH 0TOOp — Hampapistomuid ¢Gaktop dSBoaonud. DPopMbl
€CTeCTBEHHOTO o0TOopa. [IpHcrnocoOIeHHOCTh OpPraHM3MOB KakK pe3yJIbTaT HBOJIOIUH.
[Ipumepsr mpucnocobneHuid 'y opraHu3mMoB. Apomopdo3sl W uaumoamantanuv. Bug u
BU000pazoBanue. Kpurepuu Buna. OcHoBHBIE (pOpMBI BUI000pa30BaHUS: TeorpaduiecKoe,
HKOJIOTHYECKOE

Tema 6.3.
Makpoa3Bostronust

Copep:xanue yueOHOro MaTrepHaia

1.MakposBomtonusi. PopMbl 3BOTIONUU: (UIECTHYECKAs, JUBEPreHTHAs, KOHBEPIreHTHas,
napajuiesbHas. HeoOpaTuMoCTh IBOTIOIHAH

2.ITpakTH4eCKOE 3aHATHE

Ne 9 «Omnucanue npucnoco0JIEHHOCTH OpraHi3Ma M €€ OTHOCUTENIBHOTO XapakTepa»

Paznen 7. Bo3HUKHOBEHHE M pa3BUTHE KM3HHU HA 3emJie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Conepxanue yaeOHOro MaTepuajia

1./lonayunble mpe/CTaBlICHUsS O 3apOXKJICHUU *KU3HU. HaydHble rUnmoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emuie: abuoreHe3 U maHcrnepMus. XUMHUYECKas BONONMS. AOMOTEeHHBIA CHHTE3
OpPraHMYEeCKHX BEIIECTB M3 HEOPraHMYECKUX. OKCHEPUMEHTAIBHOE TMOJTBEPKIACHUE
XUMHYECKON »Boronmu. HadanpHbple dtansl Ouostornyeckon ssomronuu. 'mmoresa PHK-
mupa. GopMupoBaHHE MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKU. llepBbie
KJIETKHM U UX 3BONIOLUs. POPMUPOBAHNE OCHOBHBIX I'PYIII )KMUBBIX OPraHU3MOB.

2.Pa3BuTHe xu3HU Ha 3emie 1o 3pam u nepuoaam. Karapxeii. Apxeiickas u nporepo3onckas
apel. [laneosoiickas »pa u e€ mepuonabl: KEMOPUHCKHHA, OPIOBUKCKHMA, CHUITYpUHUCKHH,
JIEBOHCKHMM, KAMEHHOYTOJIbHBINA, NIEPMCKH. Me3030McKas 3pa U €€ NMEepUObl: TPUACOBBIN,
IOpcKuii, MenoBou. KaifHo3o0lckass 3pa W €€ MNepuojbl: MNaJCOreHOBBIM, HEOrC€HOBBIM,
AHTPOIIOT €HOBBIM.

Tema 7.2.
Cucrema

OpPraHn4YCCKOro Mupa.

Coneprxkanue yueOHOT0 MaTepuaa

1.CucremMa OopraHM4ecKOTO MHUpa KaK OTpakeHHe 3BOIIOUUU. OCHOBHBIE CHUCTEMATHUECKHE
TpyNIbl OPraHU3MOB. XapaKTEpPUCTHUKA KJIMMaTa M Te0JIOTMYECKUX mporeccoB. OCHOBHbBIE

[IpoucxoxneHue STaIbl BOJIIOIMH PACTUTEIIEHOTO U )KUBOTHOTO MUpPa. ApoMop(h03bl Y pAaCTCHHUH U KHBOTHBIX.
YyeJoBeKa — [losiBneHue, pacBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.
AHTPOIIOTEHES 2.0BOJIIOIIMSL  YEJIOBEKAa. AHTpOMOJIOTHS KakK Hayka. Pa3BuTWe TIpeACTaBICHHH O

OK-01, OK-02,
OK-04
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MPOUCXOKACHUN YCIIOBCKA. MGTOI[BI HU3YUYCHUS aHTPOIIOICHE3a. CXOI[CTBa U pas3imiud
YeJIOBeKa W JKMBOTHBIX. CHCTEMaTHYECKOE IIOJIOKEHHWE dYeloBeKa. JIBMXKYyIIHE CHIIbI
(paxtopsr) anTpomorenesa. HacnencTBeHHas W3MEHYMBOCTb M €CTECTBEHHBIH OTOOD.
OOm1ecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHHE OPYAUHN TPY1a, MBIIIJICHHUE, PEUb

Tema 7.3.
OCHOBHEIE CTaguu
SBOJIIOIIAH Y€JI0BEKA

Copep:kanue yueOHOro MaTrepuaia

1.OcHOBHBIE CTaguM W BETBH DJBOJIIOIMM YEJIOBEKA: ABCTPAJIONUTEKH, YENOBEK yMeInbl,
Uenosek npsaMoxonsimui, YenoBek HeaHAEPTAIbCKHUM, YETOBEK pa3yMHBIN COBPEMEHHOTO
tuna. Haxonku rckonaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAHHUS, 00JaCTh pacIpOCTpaHEHus,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckne packl. OCHOBHbIE OOJBIINE pachl: €BponeoMjHas (eBpa3uiickas), Herpo-
aBCTpajoujHas (9KBAaTOpUaJbHAs), MOHIOJOMJHAs (A3MaTCKO-aMepUKaHCKasi). YepTbl
IPUCIOCOOTIEHHOCTH MPEACTaBUTENIEH YEJOBEYECKHMX pac K YCIOBUSAM CYILIECTBOBAHMSL.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

2.IIpakTHdecKoe 3aHATHE

Ne 10 «IIpucnocoOIeHHOCTh dUeNOBEKa K pa3HbIM YCIOBUSM Cpensl. BimsHue
reorpaguueckoi cpeipl Ha MOp(hOJIOTHIO U (PU3HOJIOTHIO YETOBEKa

Pa3nea 8. Opranu3mMsl U OKpy:KaOumias cpeaa

Tema 8.1.
KO0
kak Hayka. Cpenbl
JKM3HH.
OKOJIOTHYECKUE
bakTopbl

CoJeprxaHne y4eOHOr0 MaTepuaia

1.Okonoruss Kak Hayka. 3agaud W pa3desbl dKOJOTMU. MeToabl 3KOJIOTHYECKUX
UCCIIETIOBAaHUA. DKOJIOTHUECKOE MUPOBO33PEHHE COBPEMEHHOTO uenoBeka. Cpelibl 0OuTaHus
OpraHM3MOB:  BOJHAas,  HA3eMHO-BO3JYyIIHAs, I[IOYBEHHAs, BHYTPUOPraHU3MEHHAs.
Okonornyeckne Qaxtopsl. Kiaccupukanuss >KOJOrHYECKUX (PAKTOPOB: aOHOTHUYECKUE,
OuoTuueckue W aHTpomoreHHnle.  [leficTBMe  sKojormueckux  (GakTopoB  Ha
Opranu3Mbl. AOHoTHYeCKHE (AKTOPBI: CBET, TEMIIEPAaTypa, BIAKHOCTh. DOTOMEPHOIU3M.
[IpucnocoOneHust OpraHu3MOB K JeHCTBHIO aOuoTHueckux (akTtopoB. buomornueckue
PUTMBL.

2.buotnueckue  ¢daktopbl. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHUIA:  KOHKYPCHIIHS,
xumHu4ecTBo. [lapazutusm, MyTyann3mM, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJICOHUUYECTBO),
aMEeHCaJu3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHUX B3aWMOJICHCTBUU IJIsi CYIIECCTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX

Tema 8.2.
DKOIOTrHYECKHe
XapaKTEPUCTUKH
MOy JISLIUHA

Conepxanue yaeOHOro MaTepuajia

1.Okonornyeckue XapakTEepPUCTHUKU Tomyasiuud. OCHOBHBIE TMOKA3aTENH IOMYJISINH:
YUCJICHHOCTh, IUIOTHOCTH, POXIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpamus. [nHamuka
YUCJICHHOCTHU MONYJISIINKI U €€ PeryJisiius

OK-01, OK-02,
OK-04, OK-07
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2 IlpakTH4ecKoe 3aHATHE 1
Ne 11 «I[loacd€T mI0THOCTH NONMYJISIUNA pa3HBIX BUAOB PACTCHUI)
Pa3nen 9. Cool1ecTBa M 3K0JIOTHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Conepxanne yaeOHOro MaTepuaa 2 OK-04, OK-07
CoobuecTBa 1.CoobmecTtBO  opraHu3mMoB —  OuoneHo3. CrTpykrypbl  OuoleHo3a:  BHJIOBasd,
OpraHU3MOB, IIPOCTPAHCTBEHHAs, Tpopuueckas (nuuiesasi). Bunbl-nomunantel. CBsi3u B OMOLIEHO3E. 1
9KOCHCTEMBI Okosiorndyeckue cucrembl (9kocuctemsl). IloHsTHe 00 5KocucTeMe M OHOreoleHo3e.
@OyHKIIMOHAIBHBIE KOMIIOHEHTBl AKOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
2.KpyroBopoT BeliecTB U MOTOK PHEPTHH B dKocucTeme. Tpoduyeckue (MUIEBbIe) YPOBHU 1
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TOKa3aTelW SKOCHCTEMBI: Omomacca,
OPOAYKIHS. DKOIOTUYECKUE MHUPAMUIBL: MPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBa
9KOCHUCTEM: YCTOMYMBOCTh, CAMOPETYJIsiius, pazButre. Cykieccus
Tema 9.2. Coneprxanue yueOHOro Marepuaia 2
[Ipuponusie 1.Ilpupoanble HSKOCUCTEMBI. DKOCHUCTEMBI peK M 03Ep. DKocucTeMa XBOWHOIO WU
9KOCHUCTEMBI [IHPOKOJIMCTBEHHOTO neca. AHTpONOTeHHbIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI. 1
VYpOoskocucrembl. buonornueckoe u  XO34HCTBEHHOE 3HAYEHUE arpo’KOCHCTEM U
ypOOIKOCUCTEM.
2.buopaznooOpazue kak (aktop ycroumBoctH sKkocucteM. CoxpaHeHHe OMOJIOTHYECKOTO 1
pa3zHooOpasus Ha 3eMiie
Tema 9.3. ConeprxaHue y4eOHOTr0 MaTepuaia 2
buocdepa — 1.Yuenue B. U. Bepnazackoro o 6uocgepe. I'panutisl, cocras u crpykrypa ouochepst. Kusoe
rio0anpHas BemectBO M ero ¢yHkiuu. OcobeHHOCTH Owocdepbl Kak TI00aTBHOW HSKOCHCTEMBI. 1
skocucremMa 3eMnu | JluHaMHuYeckoe paBHOBECHE U 0OpaTHast CBs3b B OHOChepe.
2.KpyroBopoThsl BEIIECTB M OHOTEOXMMHYECKHE ITUKIBI 3JEMEHTOB (yrjepoja, a3oTa). 1
3oHapHOCTE OMochepbl. OCHOBHBIC OMOMBI CYIIH
Tema 9.4. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COleP:KAHUE (CoAepPKAHUE TPUKJIATHOT0 MOIYJIs1) 2
Binsanue 1.YenoseuecTBo B 6nocdepe 3emian. AHTPONIOTeHHbIE H3MEHEHUs B Onocdepe. [mobansHbIe
AHTPOIOTEHHBIX sKosiornyeckue mpobnembl. CocyliecTBOBaHHE MPUPOAbI U dYenoBeuecTBa. CoxpaHeHUE
¢daxTopoB Ha OuopazHoOoOpa3usi Kak OCHOBa YCTOWYMBOCTH Oumocepsl. OcHOBa palMoOHAIBLHOTO 1
ouochepy yIpaBleHUs IPUPOJIHBIMHU PECYPCAMU U MX UCIIONIb30BaHKe. JlocTHKEeHHsI OMOIOTHH U OXpaHa
MIPUPOJIBI
2 IlpakTHdecKoe 3aHATHE 1

Ne 12 «Dkojorudeckme aceKThl IPO(PECCHOHATLHON eI TCIbHOCTI
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Tema 9.5.
Bnusiaue conmanbHo-
IKOJIOTHYECKUX
¢dbakTopoB Ha
3JI0pPOBbE YETIOBEKA

IIpodeccnonabHO OPUEHTHPOBAHHOE CO/Iep:KaHue (coiepKaHue NMPUKJIATHOT0 MOYJIs)

1.3n10poBbe U ero cocrasisone. PakTopsl, NOJT0KUTEIBHO U OTPULATEIBHO BIMSIONIUE HA
opranu3M denoBeka. IIpo0iieMa TEXHOTCHHBIX BO3JCHCTBUI Ha 370pPOBBE UEJIOBEKa
(971eKTpOMAarHUTHbIE IMOJIs, OBITOBas XMMHUS, HW30BITOUYHBIE IIYMbI, pajvalus U T.IL.).
Ananranysi  opraHu3Ma 4enoBeka K (akropam OKpyKaromed cpeabl. [IpuHIMITEI
dbopmupoBaHus 310poBbecOeperaronero nopeaeHus. Pusndeckas akTUBHOCTb U 3/10POBbE.
brnoxummueckne acrexkThl PallMOHaAJIbHOI'O U TAaHUA

2.JlabopatopHble 3aHATHS

Ne 3 «Bnusinue abuotuyeckux (pakTOpoB Ha YEIOBEKa» (B KAU€CTBE TPUITEPOB, CHHXKAIOIINX
paboTOCIOCOOHOCTh,  UCIOJIB30BAaTh  YCIOBHSL ~ OCYIIECTBJICHUS  MPO(EeCcCHOHATBHOM
JESTeIbHOCTH: LIyM, TeMIepaTypa, Gu3ndeckas Harpyska u T.1.)

Pazpnen 10. CeJiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexuus
KaK HayKa U Mpoliecc

Conep:xanue yueOHOro MaTepHaa

1.Cenexkuus Kak HayKa U IpoLecC. 3apOoXkKIECHUE CEJIEKIMH U AoMecTukauusa. Yuenue H. M.
BaBuioBa o meHTpax MHOrooOpasusi U MPOUCXOKACHUS KYJIbTYPHBIX pacTeHHid. LleHTpsI
IIPOUCXOXKACHUS JIOMAIIHUX >XMBOTHBIX. CopT, mopoja, mramMM. COBpEMEHHBIE METOJbI
CEIICKIUH. Maccosblii
U UHAWBUIYalbHBIH OTOOpPHI B CEJIEKLMU pACTeHUH M KUBOTHBIX. OIIEHKa 3KcTepbepa.
bnuskoponcTBeHHOE CKpenBaHue — MHOpuAMHT. Yucras nuHus. CKpelMBaHHE YUCTHIX
muHui. ['eteposuc, niam rubpuanas cuia. HepoacTBeHHOe ckpeliyBaHuEe — ayTOPUIMHT.
Otnanénnas rulOpuamszanuss M e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 M IIOJydYeHUe
MOJIUIUIOUIOB.

2. JlocTkeHus CeIeKIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB

Tema 10.2. buotexHonorus kak oTpaciab NPOU3BOACTBA.
OcHoBBI 1.I'ennast unxenepus. Dtansl coznanus pekomOorHanTHoil JIHK u TpaHcreHHBIX OpraHu3MoB.
OMOTEXHOJIOTHH Knerounas umxenepusi. Knetrounsie KyiabTypbl. MUKpPOKIIOHAIBHOE Pa3MHOXKEHHE PACTEHUH.
2.KnonupoBanue BBICOKOITPOTYKTUBHBIX CEIBCKOXO035MCTBEHHBIX OpraHU3MOB.
Okosorudeckue M aTHueckue npodirembl. MO — reHeTmueckn MoOAU(DUIIMPOBAHHBIE
OpraHU3MBbI
Tema 10.3. IIpodeccrnonabHO OPHEHTHPOBAHHOE CO/IepP:KaHue (CoIepPKAHUE NMPUKJIATHOT0 MO1YJIs)
buorexHonoruu OcHOBHbIE HaNpaBJIEHUs] COBPEMEHHON OMOTEXHOJIOTHH B MPO(ecCHOHAIbHOM 1€ TeIbHOCTH

OK-01, OK-02,
OK-04, OK-07
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B )KM3HHU U podeccun

yestoBeka. Meroabl 0noTeXHOIOruH. OOBEKTH OMOTEXHOIOTHN. DTHKA OMOTEXHOJIOTMUECKUX
W TEHETHYECKUX OSKCIepuMeHTOB. [IpaBmia moWMCka H aHajau3a OMOIKOJIOTHYSCKOMN
uHpOpMaun

W3 Pa3IMYHBIX MCTOYHUKOB (Hay4dHas W y4eOHO-HAy4Has JUTepaTypa, CPeJICTBA MacCOBOM
nH(pOpMaIUH, CeTh VIHTepHET U IPyTHE)

1-2IIpakTHuecKoe 3aHsITHE 2
Ne 13 Keiicel Ha aHanu3 WHOOPMAIMKA O HAYYHBIX JOCTIKEHUSX B OOJACTH T€HETHYECKUX 1
TEXHOJIOTH, KIICTOYHOW WH)KCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.
Ne 14 3ammra keiica: npeacraBieHHE pe3yJNbTaTOB PELICHUS KEHCOB (BBICTYIUIEHHE C 1
MIpE3CHTAIHEH )
Pasnen 11. Pemenne KeiicoB B 00,1aCTH OHOTEXHOJ10THiA 6
Tema 11.1.1. ITpodeccrnoHaIbHO OPHUEHTHPOBAHHOE COlePKAHUE (COAEePKAHME TPUKJIATHOTO MOTYJIsI) 6
broTexHonoruM 1.Pa3BuTHE MPOMBIIIIIEHHON OMOTEXHOJIOTHIA U €€ TPUMEHEHHNE B KU3HH YeJIOBEKA
B HPOMBIIICHHOCT! | 5 Moyek w anamus uH(bOpMalMK U3 Pa3NUYHBIX MCTOYHUKOB (HaydHas U y4eOHO-HAay4Has !
JTUTepaTypa, CpeAcTBa MaccoBoi nH(GopManuu, cetb IHTEpHET U Apyrue) 1
3-61IpakTHueckue 3aHATUA 4
Ne 15 Keiicol Ha aHanu3 HHPOPMALIMHU O pa3BUTHH POMBIIUIEHHOW OMOTEXHOIOTHH (110 MMHU- 2
rpynmnam).
Ne 16 3ammra keiica: NpeacTaBiICHUE pE3yNbTATOB PELICHUS KEHCOB (BBICTYIUIEHHE C OK-01, OK-02,
Tpe3cHTaIHCH) 2 OK-04, OK-07
Tema 11.1.2. IIpodeccuonaibHO OPUEHTHPOBAHHOE COIeP KAHME (COIePKAHME NPUKJIATHOTO MOTYJIA) 6
CouunanbsHo-
THYECKHE ACIIEKThI | 1.DTHUECKHE aCleKThl pa3BUTHUS OMOTEXHOJIOTHI U MPUMEHEHHUE WX B KU3HU YEJIOBEKA, TOUCK 1
OMOTEXHOJIOTHI 2.AHanu3 uH(GOpMAaIMK U3 Pa3TUYHbIX HICTOYHUKOB (Hay4yHas U yueOHO-Hay4Has JINTepaTypa,
CpeicTBa MacCoBOM mHGpoOpManuH, ceTb HTepHEeT U ApyTHe)
1
3-6lIpakTHuecKre 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 HHPOpPMAIH 00 STUYECKUX ACTIEKTaX pa3BUTHs OMOTEXHOIOTUH (TI0 2
MUHU-TPYIIIIaM).
No 16 3amura Kkeica: OpeAcCTaBICHHE PE3YJIbTATOB PEIICHHUS KEHCOB (BBICTYIUICHHE C 2
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MIPE3CHTALINCH )

Tema 11.1.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COlep:KAHUE (CoAepPKAHME TPUKJIATHOT0 MOYJIs1) 6
buorexnonorun 1.Pa3BuTHE OMOTEXHOJOTMIl C TNPUMEHEHHUEM TEXHUYECKUX CHUCTeEM (OMOMH)KEHepus,
U TEXHUYECKHE ononHpopMaTruka, OMOHUKA) U X TIPUMECHEHHUE B )KU3HU YEIOBEKa 1
CHUCTEMBI 2.ITouck u aHanu3 WHPOPMAIMH W3 PA3TMYHBIX UCTOYHHKOB (Hay4yHas W ydeOHO-Hay4dHas
JUTEpaTypa, Cpe/ICTBA MaccoBOr MH(popMmaluu, ceTh HTEpHET U IpyTHe) |
3-6lIpakTHuecKre 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 WHGOpPMAMKU O PA3BUTUU OMOTEXHOJOTHI C MPUMEHEHHUEM 2
TEXHUYECKUX CUCTEM (TI0O MUHH-TPYIITIAM).
Ne 16 3ammra keiica: mpeacTaBiIeHHE pE3yNbTaTOB PEUICHUS KEHCOB (BBICTYIUICHHE C 2
MIPE3CHTAIINECH )
IIpome:xxyTounasi arrectanus (auddepeHIInPOBAHHBIN 3a4eT) 2
Bcero: 72
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3. YcaoBus peaqu3anum nporpamMmsbl 001eo0pa3oBaTeIbHON JUCHUIIIMHBI
3.1. Jlna peanu3anuu NPOrpaMMbl JHCHUIUIMHBI JOJAKHBI OBITH NPeIyCMOTPEHBbI
cjaeAylolHe creluaabHble MOMeLeHus :

Kabuner «Xumum u  OHONOTHHM»,  OCHAIICHHBI  00OpYyJZOBaHHEM:  CTOJ
JEMOHCTPAIIMOHHBI (C  PAaKOBMHOW, TMOABOJKOW W OTBEACHHEM BOJbI, CAHTEXHHKOM,
JNEKTPUYECKUMHU PO3ETKaMHU, aBTOMAaTaMU aBAPUNHOIO OTKJIIOYEHHUS TOKa), J1abopaTOpHBIN
OCTPOBHOM CTON (AIBYXCTOpOHHUH, Cc 3al[UTHBIM, XUMOCTOUKUM
U TEPMOCTOMKHUM MOKpPBITHEM, HAACTONbEM, C TMOJCBETKON M AJIEKTPUUYECKUMH PO3ETKaMHU,
MOJBOAKOM W OTBEJACHHEM BOABI M CAHTEXHUKOH), CTyl Ja0OpaTOpHBI MOBOPOTHBIN,
peryiaupyeMblii IO BBICOTE.

[IpumepHBIii IepeueHb AEMOHCTPALMOHHOIO U JIA0OpaTOPHOTO 000PYJOBAHHUS.

JlemoHcTpanoHHOE 000PYA0BaHNE U TPUOOPHI:

— KOMILJIEKT BJIQKHBIX MIPENapaToB JEMOHCTPAIIMOHHBIN

— KOMIUJIEKT IepOapueB 10 CUCTEMATUKE PACTEHUM € ONPEeINTENbHBIMU KapTOUKaMU
— KOMIUIEKT KOJUIEKINH JEMOHCTPALIMOHHBIN

— 1 pPOBOM MHUKPOCKOT OMHOKYJISIPHBIN (C KaMepoit)

JIaGopaTopHO-TEXHONIOTM4YeCKoe  obopynoBaHue  (1aboparopHoe  00OpyHOBaHHUE,

npuOOPBI, HAOOPHI TSI FKCIIEPUMEHTA, HHCTPYMEHTHI):
— MOJENH, MYJISDKH, alllUIMKaIuK
— KOMIUIEKT MOJIeJIeH-aNIuIMKaINi JeMOHCTPAlMOHHbBIN
— KOMILJIEKT aHATOMUYECKUX MOJIETIEH IEMOHCTPAI[MOHHBIH
— Ha0op MaJICOHTOIOTHYECKUX MYJISKEH
— KOMIUJIEKT OOTaHMYECKHUX MOJIENeH 1EMOHCTPAIlMOHHBIH
—  KOMIIJIEKT 300JI0THYECKIX MOJIeIeH 1eMOHCTPAIIMOHHBIH
—  KOMILJIEKT MYJISKEeH IEeMOHCTPAIIHOHHBIH
— CKEJIET YeJI0BeKa
— TOpC 4esoBeKa pa300pHbII
— KOMIUIEKT MoJeieH
— KOMILJIEKT CKEJIETOB PA3IMYHBIX KIaCCOB KHUBOTHBIX
— Tabauubl penbedHbIe
— JIeMOHCTPaIMOHHbIE YIeOHO-HATIISIHBIE TOCOOHS
— KOMIUIEKT MOPTPETOB AJi1 0HOPMIICHHS KaOMHETA
— nabopaHTcKas s KaOHMHeTa OMOJIOTUHU U SKOJIOTHH
— CTOJ C SIIUKaMU JJIs1 XpaHEHHsI/ TyMOOi

— Kpecio opucHOe
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= cTOJ J1a00paTOPHBII MOCUHBIN
— CYLIWIbHAs MaHeNb IS TIOCY/IbI
— wKad Ut XpaHeHUs yueOHbIX ocoOuit
— mKkad ISt XpaHEeHUs BIAXXHBIX [IPENapaToB, 3aMUPAIOLIUIICT HA KITIOY
— mKkad JuIg XpaHeHHUs J1abopaToOpHOM MOCy 1bl/IpHOOPOB
— J1a0OpaHTCKUM CTOJ
—  cTyJ 1a00paTOPHBIH
— KOMIUJIEKT epIIeii 17151 MBIThs 1a00paTOPHOM MOCY/IBI.
[IpumepHbIii mepedyeHb JIEMOHCTPALMOHHOIO M J1abopaTopHOro OOOpYIOBAHUS HOCHT
PEKOMEHATENbHBIN XapaKkTep.
3.2. UndopmannoHHoe obecnedeHre peajn3alui NporpaMmmbl
Jnga peanuzanuy MpOrpamMMbl JUCHMILTUHBL OMOIMOTEYHBIH (QOHI 00pa3oBaTEeIbHOM
OpraHu3aly UMEET NeYaTHbIE U/WIIN JIEKTPOHHBIE YUeOHUKU U pa3paboTaHHbIE B KOMIUIEKTE C
HUMH y4yeOHble TOcoOus (IpU HAJUYWH), JAOMYLICHHBIE K HCIIOJIB30BAHHUIO IMPH peaTH3aluu
00pa3oBaTeNbHBIX MPOrPAMM CPEIHETO TPO(ECCHOHATBFHOTO 00pa30BaHUs, peaM3yeMbIX Ha
0a3e OCHOBHOTO OO0IIIero 00pa3oBaHMs.
IIpu peanuzanmuu OporpaMMbl TUCHMIUIMHBI BO3MOKHO HCHOJIB30BAHUE 3JICKTPOHHBIX
0o0pa3oBaTeNbHBIX ~ PECYpCOB,  JOMYIICHHBIX K  HCIOJB30BAaHUIO IPH  peau3aluu

00pa30BaTENBHBIX IPOrPAMM CPEAHETO 00IIEro 0OpasoBanus®,
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4. KOHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUSI 00111€00pa30BaTe/ILHOM 1M CHUILTIHHbBI

KoHTpoJib ¥ oOlleHKa pEe3yabTaTOB OCBOCHHUS OOIICOOpa30BATEIBHON UCIIUTUTHHBI

PacKpbIBAIOTCS Yepe3 JUCIHUILIMHAPHBIE Pe3yNbTaThl, HalpaBlIeHHbIe Ha (popMHUpoBaHUE OOLIUX

n HpO(i)CCCI/IOHaJ'IBHBIX KOMHeTeHHI/Iﬁ 110 pasacjiaM U TCMaM COACPIKAHUA yqe6H0ro MarTepuajia.

Oomas/npodeccuoHanbHast
KOMIMETeHI[UsI

Pa3zgen/Tema

Tun OLIEHOYHBIX

MeponpusiTUsA

OK 01. Beibuparb crmocoObl
pelieHus 3a1a4y
npo¢eCCHOHANTBHON
JEeSTeNbHOCTH MPUMEHHUTEIBHO
K pa3JMYHBIM KOHTEKCTaM

Temmr 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-0/c>, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-o0/c

OO6cyx1eHne 1Mo Bompocam
JEKIUH

PazpaboTtka rioccapus
3aloIHEHUE  CPaBHUTEIIBHBIX
TabInI

TectupoBanue

VYeTHBI onpoc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTMH U CUMBOJIUKU
NupuBunyansHas
camocTosiTelbHas paboTa
[IpencraBnenue pe3ynabTaToB
MPAKTUYECKHUX padoT
KontpomnsHbie paboThI

3amuTa TBOPUECKHUX paboT

ammra WHIUBUTy TbHBIX
MIPOCKTOB
Brinonaenue 3aJIaHUN

HpOMeXCYTOqHOﬁ ATTCCTAllu

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnieHuBaeMasi TUCKyCCHs IO

COBpPEMEHHBIE cpenctea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIIPOCaM JIEKIIUK

IIOHUCKa, aHallu3a 7. 1_7‘3’ 8.1, 8.2, 9'1_9‘3’ Pa3pa60TI<a MEHTATbHOM

u 5 MHTEPUPETALHH | o 4r7 /e, 9.5M-ofc, 10.1, gapTBI B MUHU TpYIIax

nH(pOpMaIuy, BITIOJIHEHNE U 3aIlUTa

u UH(POPMAaLIMOHHBIE 10.2, 10.311-o/c, 11.11I-0/c 71a00paTOPHBIX PaboOT

TEXHOJIOTHH JIJIS1 BBIIOJHEHUS [IpencraBneHne pe3yabTaTOB

3a1a4 npodeccuoHaNbHOM MPAKTUYECKHUX padoT

NEATECILHOCTH [IpencraBneHne YCTHBIX
COOOIIIEHUH C Ipe3eHTaIUeH,
MTOATOTOBJICHHBIX IO TEPEYHIO
HCTOYHUKOB,
PEKOMEHTIOBAaHHBIX
MperojaBaTeacM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxeHue N0 BOoIpocam

B3aMMO/ICHCTBOBATD U |43 51-54,6.1-6.3,7.1-7.3, | nekunn

paboratb B
KOMaHIe

KOJIZICKTUBE U

8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

[IpencraBnenue pe3ynbTaToB
MPAKTUYECKUX paboT

3amuTa TBOpUYECKUX paboT
3amura VHAWBUyaJIbHBIX
MIPOEKTOB
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OK 07. ConelicTBOBaThH
COXPAHEHUIO OKpYKarolein
Cpelbl, pecypcocOepeKeHHUIO,
MIPUMEHSITh 3HAHUSA
00  M3MEHEHHMU  KJIUMAaTa,
MIPUHIIMIIBI OepeKIIMBOTO
MPOU3BOJACTBA,  APPEKTUBHO
JIENCTBOBATE

B UPE3BbIYANHBIX CUTyaALUAX

Temer 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5II-o/c, 10.1,

10.2, 10.311-o0/c, 11.111-0/c

OO6cysxaeHue 1o Borpocam
JEeKUUU

Pazpabotka rioccapus
3anojgHeHHe CpPaBHUTENIbHBIX
Ta0IUI]

TectupoBanue

VYeTHBI o1poc

JIUKTaHT Ha HCMOJIb30BaHUE
apryMeHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTMH U CUMBOJIUKH
NunuBunyansHas
CaMOCTOSITEeNIbHAs paboTa
IIpencraBnenue pe3yibTaToB
MPAKTUYECKUX PadoT
KonrpomnbHbie paboTbl

3ammuTa TBOpYECKUX paboT
3amura WHIMBUIYyaJIbHBIX
MIPOEKTOB

Brimonnenue 3aganui
MIPOMEKYTOYHOM aTTeCTAINH
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