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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBI
OBIIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe o0pa3oBarejbHOi nporpammsbl CITO:
OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o00A3aTeIbHOM YacTbIO
0011e00pa30BaTeNbHOTO UKIa 00pa3oBaTenbHON nporpammsl B cootBerctBun ¢ ®I'OC CIIO

09.02.11 Pa3zpaboTka u ynpasJjieHHe IPOrPAMMHBIM o0ecriedeHueM

1.2. Henu u miiaHupyemMble pe3yabTaThl 0CBOCHHUS THCIUIIIUHBI:
1.2.1. Heab aucuunjiuHbl

Coneprxkanue nmporpaMmMbl 00111€00pa30BaTeIbHON JTUCIUIIIMHBI «bUOI0THsY HAITPaBICHO
Ha JIOCTWXKEHHME pe3yibTaToOB e€e M3ydyeHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yuetoM npodeccuonanbHoil HampaBieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHUILIAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIOIIUMHCS 3HAHUSIMH O CTPYKTYpHO-
(yHKIIMOHAJIBHOW OpraHu3alliy JKMBBIX CHCTEM pa3HOIO paHra M MpHOOpETEeHUuE YMEHHM
WCIIOJIb30BATh ATH 3HAHMS JIJIsl TPAMOTHBIX JEMCTBUI B OTHOLIEHUH OOBEKTOB KUBOM MPUPOIBI U
peIIeHHUs PA3IMYHBIX )KMU3HEHHBIX MTPOOIIEM.
Joctrxenne 1eau U3ydyeHus AUCUUIUIMHBL «buonorus» Ha 06a30BOM ypoBHE oOecreunmBaeTrcs
peLIeHNEM CIIEIYIOMNX 3aau:
o OCBOEHHE O00yYarolmMMHCS CHCTEMbl 3HaHMM O OMOJOrMYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIax, CIYKallUX OCHOBOH Uil (OpMUpPOBaHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAyYHOI KapTHUHE Mupa,
0 METOAAaX HAay4yHOro IO3HaHMs, CTPOEHHWH, MHOIOOOpa3sMH M OCOOEHHOCTSX JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3allMM, BbIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OHOJIOrnH;
o dbopMupoBanue y 0o0y4armuxcs MO3HABATENIbHBIX, MHTEIJIEKTYaIbHbIX
U TBOPYECKMX CIOCOOHOCTE B Ipollecce aHajdu3a JaHHBIX O MyTSIX Pa3BUTHUS
B OMOJIOTMM HAay4YHBIX B3IJIAOB, UACH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;
. CTaHOBJIEHHE Y oOydaromuxcs oOmei KynbTypbl, (YHKIHOHAJIBLHOH TPaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATH U OLEHUBATh SBJICHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBAHUU 3HAHUH U OMBITA, TOJYYECHHBIX MPU U3YUYEHUU OUOJIOTHH;
. dbopmupoBaHre y 00YyJarOMUXCs YMEHHUM WIUTFOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX

TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;



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

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, U GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

. NpPUMEHEHHE TMPUOOPETEHHBIX 3HAHUM W yMEHHM B  TOBCEAHEBHOW  JKHU3HU
JUIl OLUEHKH IIOCJIEICTBUM CBOEM JEATEIBHOCTH IO OTHOILICHUIO K OKPYXKArolIeu cpene,

COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAHHUE U COOIIO/ICHHE MEP NPOPHIAKTUKN 3a00IeBaHUIA.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHMSI 0011e00pa30BATeIbHOM IMCUMILVIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

O6mme kommereniuu (gaee — OK) OI'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH,
MeTanpeIMETHBIMU U MPEAMETHBIMH pe3ylibTaTaMu oOyueHus: 6a3oBoro ypoBHs (nanee — [1P6)

®I'OC COO npencraBieHbl B TA0JIHIIC:



Ko u ILnanupyembie pe3yJbTAThl 0CBOCHHS TUCHHIIIUHBI

HanMMeHOBaHHe

(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
3a1a4y - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTU MAacTE€pCTBA, | UYEJIOBEKa JUIsl pEIICHUs] )KU3HEHHBIX IPOOJIEM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KAaHHUE
JeSITEIbHOCTH - TOTOBHOCTh K aKTHBHOH IEATEILHOCTH TEXHOJOTUYECKON | OCHOBOMONATAIOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHI:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIETKA, TKaHb, OpraH, OpPraHW3M, BUJ, MOIMYJALUS,
K Pa3NUYHBIM | HHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIIFHO BBIIOJHSTH | IKOCUCTEMa, OnoteHo3, Onocdepa; Mmerabonn3M (0OMEH BEUIECTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHe SHEepruM), TIomeocTa3 (caMoperyssuus),

- HWHTEpeC K pamyHeiM cdepam mnpodeccrnoHaTbHON
JIEATEeILHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnasieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh U aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKanuu u 00001eHNS;

- OTIPEEIIATH 1EH JISATSIIbHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHS

B PacCMaTpPUBACMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
MOCJIEACTBUN NeITETbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIHLCKOMN

JCATCIIBHOCTh, OICHHUBATH
oejisiM, OLCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTypHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BEICHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OpraHU3ALIU.

[1P6 3. CdopMupOBaHHOCTb YMEHMsI PacKpblBaTh COJEp>KaHUE

OCHOBOTMOJAralomux  OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOHM, 3BOJIIOIMOHHOM,
MPOUCXOKJICHUS )KU3HU U YETIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUs pacKpbIBaTh

OCHOBOTOJIArarne OMoIOrnuecKrue 3aKOHbI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. Baswmiosa, 3. ['ekkens,
®. Mromnepa, K. bapa), rpaHunbl uXx OpUMEHUMOCTH K KHUBBIM
CHCTEMaM.

ITP6 5. IlpuobpeTeHne OmMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO IMO3HAHUS, UCTIONB3yEeMbIX B OMOJIOTUH: HAOIOICHUS

Y ONMCAaHUS )KUBBIX CUCTEM, IPOLIECCOB U SBJIEHUW; OpraHU3aluu
U TIPOBEACHUS OMOJOTUYECKOTO OKCIEPUMEHTA, BBIIBMKECHUS
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXAY HCCIEITyEMbIMU
BEJIMYMHAMU, 00BSICHEHUS MOJTY4YECHHBIX pEe3yJabTaTOB




U TMPOCKTHOW JIEATEIBHOCTH,
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTb I‘PIHOTC?;Y

€c peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KICHHUM, 3a1aBaTh I[apaMeTpbl U KPUTCPUH
peIeHUs;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0I€ peIHeHI/HI 3a1a4u
pe3yJbTaThl, KPUTHYECKH OIICHUBAaTh WX JOCTOBEPHOCTb,
HpOFHO?;I/IpOBaTI) NU3MCHCHUEC B HOBBIX YCJ'IOBI/IFIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HAMEIOIIUXCS MaTepUAIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;
-- YMETh MIEPEHOCUTH 3HAHHS B TTO3HABATEIILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEIAMETHBIX
o0OJacTei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaratb OPUTHHAIbHBIC
MOJIXOJIbI ¥ PEIICHUS

HaBbIKaMM  pa3pCHICHUSA

U (opMynupoBaHMs BBIBOJAOB C HCIOJIB30BAHUEM HAay4HBIX
MIOHATUN, TEOPUN U 3aKOHOB.

[IP6 6. CchopMupoBaHHOCTb YMEHHS BBIJACISITH CYIIECTBEHHBIC
NPU3HAKH ~ BHUPYCOB, KJIETOK MPOKAapUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHU3MOB, BHJIOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA W Pa3MHOXKEHUS,
WHIMBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), OOpbObI 3a
CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHUS,
IPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIIOT€HHBIX W3MEHEHUH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILIECTB U IIpeBpallleHre SHepruu B Ouocdepe.

[IP6 7. CdopMHUPOBAHHOCTb YMEHHUS HMPUMEHSTH I[OJIYYEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHSI TPAKTHYECKUX PEHICHUH B MIOBCETHEBHON JKU3HU

C LIeTIbI0 00ecreueHnst 6€30IacCHOCTH CBOETO 3/I0POBBS U 370POBbS
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOPM T'PaMOTHOTO MOBEICHUS B OKPYKAIOLIEH MPUPOIHON CPELE;

NOHUMaHWE  HEOOXOJUMOCTH  HCIOJb30BaHUA  JOCTHXKEHHH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pPallOHAIBHOTO
IIPUPOIONOIB30BAHUS.

I[TP6 8. CdopmupoBaHHOCTH yMEHHUS pemiaTh OUOJIOTUYECKUE
3aJ]a4u, COCTABJIATh FEHOTUIINYECKHE CXEMbI CKPEIIUBaHUS

JUIE pasHBIX THIIOB HACJEIOBAHUS TPH3HAKOB Y OPTaHU3MOB,
COCTaBJISATH CXEMBI MEPEHOCA BEIIECTB M SHEPTHH B dKOCHCTEMAax
(mern MUTaHWS, TUIIEBHIC CETH).

I1P6 9. CdopMHUpPOBaHHOCT YMEHMH KPUTUYECKH OLIEHUBAThH
nH(popMannlo OUOJIOTUYECKOTO  COJAEpKAHMS, BKIIOYAOILYIO
TICEB/IOHAYYHbIE 3HAHMUA M3 PA3JIUYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBod  MHGOpMallMU, HAYy4YHO-TIOMYJSpPHbIE MaTepuabl);
WHTEpIPETUPOBATh TUYECKHE ACTIEKThI COBPEMEHHBIX
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HCCIICIOBAaHUH B OHMOJOTHH, MCAUIMHE, OHOTEXHOJIOTHU;
paccMarpuBath  TJIOOAJIbHBIC HKOJIOTHYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBAaTH IO OTHOIICHUIO K HUM

COOCTBEHHYIO MO3HIIHIO.

I[TP6 10. ChopMHupOBaHHOCTHL YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMid M3  HECKOJbKMX  HCTOYHUKOB,  I'PaMOTHO
MCIOJIH30BATh NOHATHIHBIN annapaT OMOJIOTHH

OK 02.
Hcnonb3oBars
COBPEMCHHBIC
CpeacTBa  ITIOHWCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

U MH(OPMAIMOHHBIE
TEXHOJIOTHUH VIS
BBITTOJIHEHHS 337124
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIMYyHOCTHBIE PE3YNbTaThl JOJDKHBI
[EHHOCTH HAYYHOTO IMO3HAHHS:
-c(hOpMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN
NOPaKTUKM,  OCHOBAaHHOIO  Ha  Juanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MmecTa
B IIOJIMKYJIBTYPHOM MUpE.

MertarnpenmMeTHbIe pe3yabTaThl JOKHBI OTPAKATh:
OBnajieHne yHUBEPCAIbHBIMU y4EOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

OTpaXaTb B YaCTH:

- BJaJeTh  HaBBIKAMU  TMOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIIATh TIOHCK, aHaJun3, CHUCTEMATH3ALNIO

U MHTEPIpPETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

- OLIEHUBaTh JOCTOBEPHOCTb, JIESTMTUMHOCTh WH(pOpMalHNH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

I1P6 1. CpopmupoBaHHOCTH 3HAHUN O MECTE M POIU OUOIOTHH

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

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NMPUMEHSTH I1OJTYYEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBICHUH,
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;
MOHMMaHWEe  HEOOXOJWMOCTH  HCIIOJIb30BAHUS  JIOCTHIKEHUIMA
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

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

OK 04. DddexTrBHO
B3alMOJIECTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIM4YHOCTHBIE pe3yiabTaThl HNOJODKHBI OTpPA’XaTb B YaCTH:

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

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

ITPG 5. IlpuobpeTeHre OmbITa MPUMEHEHHsS] OCHOBHBIX METOJIOB
Hay4YyHOT'O MO3HAHHUS, UCTIOJIb3YEMbIX B OMOJIOTUU: HAOIIONEHUS U
ONMCAaHMS )KUBBIX CHUCTEM, MPOLIECCOB U ABJIEHUN; OPraHU3alUU U
MpoBeJeHUs]  OMOJIOTUYECKOTO0  AKCIIEPUMEHTA,  BBIIBUKCHHS
TUIIOTE3, BBIABIEHUS 3aBUCHUMOCTH MEXAY HCCIEIyEMBIMU
BEJTMYUHAMHU, OOBSICHEHHSI TIOTYYEHHBIX PE3YJIbTaTOB

u  GOpMYyITUPOBAaHUS BBHIBOJIOB C HCHOJIB30BAaHUEM HAYYHBIX
MTOHSITU, TEOPUN U 3aKOHOB




0) cOBMECTHAs IeSITEIIbHOCTD:
- IOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMAaH/IHOM
Y MHJIUBHIYaJIbHOM paOOThI,

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
pacnpenensiatb poJiM € y4ETOM MHEHUHA YYaCTHUKOB

00CYyXJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HaHUS

00 W3MEHEHUHU
KJIMMaTa, TPUHIUITBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHUsIX

JluyHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTb B YaCTHU:
AKOJIOTMYECKOTO BOCITUTAHUS:

- c(hOpMHUPOBAHHOCTH AKOJIOTMYECKOM KYJIbTYpBHI,
MMOHUMAaHUE BIMSHUS COLMATbHO-?)KOHOMHYECKUX MPOLECCOB
Ha COCTOSIHME TTPUPOIHOM
U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUI B OKPYKAOLIEH
cpene Ha OCHOBE 3HAHMS LieJied YCTOMYMBOIO pa3BUTHUA
YEJI0BEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKaroIleH cpese;

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

- pacmupeHue
HaIIPABJIECHHOCTH.
MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
OsnajneHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cOBMeCTHas JICSITEIIbHOCTD:

- TIOHUMaTh M WCIMOJb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MHIUBHUIYaJbHON pabOTHI;

IMPUHOCAIINX BpECH

OIIbITa  ACATCIBHOCTH JKOJIOTHYCCKON

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

IIP6 5. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAYYHOTO MTO3HAHMSI, UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOIEHUS

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

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

I[TP6 6. ChopMUPOBAHHOCTh YMEHHS BBIACNSTH CYIICCTBEHHbBIE
NPU3HAKU  BHPYCOB, KIETOK NPOKAapUOT U  IyKapuoT;
OJIHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeOIIeHO30B U DIKOCHUCTEM; OCOOCHHOCTH IMPOIIECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHHUs HHEPTrUM B KIeTKe, (OTOCHHTE3a,
IJIACTUYECKOTO U SHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
MeH03a,  OIUIOJOTBOPEHMS,  Pa3BUTUS U Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTreHe3a), 00pbObI

3a CyLIeCTBOBaHHME, €CTECTBEHHOro OTOOpa, BUA00Opa30BaHUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, BIUSHUS
KOMITOHEHTOB HKOCHUCTEM, AQHTPOIIOTE€HHBIX W3MEHEHU M
B DKOCHCTEMax CBOECH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpAIleHUE SHEPTHH B Obuocdepe.

I[IP6 7. CdopMUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HAHUS JJI1 OOBSICHEHHS] OMOIOTHYECKUX MPOIECCOB U SIBICHUH,
JUTSL TIPUHSTHS TPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KU3HH
C LIeNbl0 obecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbsI U 37I0POBbS
OKPY’KaIOIMUX JIFOJIEH, COOJIONCHHS 370pOBOTO o0Opasa KU3HH,
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pacrpenensiartb poild C yYeTOM MHEHHUH YYaCTHHUKOB | HOPM I'PaMOTHOTO MOBEIEHUS B OKpYXKAIOLIEH NMPUPOIHON Cpee;
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI IMOHMMaHUE  HEOOXOJIMMOCTH  HCIOJb30BAHMUS  JOCTHXKEHUMU
COBPEMEHHOUM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOAONOJIB30BAHUS




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJBLHOM JUCIATLIMHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bup yueOHoii paboTbl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.4.
OcHOBHOe coiep:KaHHe 2
BT. 4..
TeopeTHYecKoe 00yJIeHne 2
1a00paTOpHbIE U NPAKTUYECKUE 3aHATHS
IIpodeccuoHabHO OPEHTHPOBAHHOE COAepKaHMe (Coiep:KaHue 6
NMPUKJIAJTHOT0 MOYJIA)
BT. U..
TEOopeTHYeCcKoe 00yJIeHne 2
1a00paTOpHbIE U NPAKTUYECKUE 3aHATHS 4
CamocrosrenbHas pabora 64

IIpome:kyTounas arrecrauus (AU depeHUMPOBAHHDBIN 3a4€T)
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

®opmupyemMble
HaumenoBanue Oo0bem
Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble H MPAKTUHYECKUE 3AaHATHS KOMIIEeTEeHIIUHU
pa3/iesioB M TeM 4acoB
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nes 1. buonorus kak Hayka. ZKuBble ccTeMbl M HX OPraHH3alUs 1
Tema 1.1. CopepxaHue yaeOHOro Marepuana
buonorus Bbuonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHM, pUiIocopuel, peuruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormn B (OpMHPOBAaHMM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTNMYECKUX HAYK. 1
JKU3HU MeTtoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJ1accu(puKalus, MOIEIMPOBAHUE, CTATUCTHYECKAst 00paboTKa TaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeT n3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHHU OpraHU3alNH OuocucTeM: MOJIEKYJISIPHO-TEHETHYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, TMOMYJISIIMOHHO-BUIOBOH, 3KOCHUCTEMHBIH (OMO - TeOlEHOTHYECKUH),
6rochepHbiit
Pa3nen 2 Xumuyecknii COCTaB M CTPOECHUE KJICTKH 10
Tema 2.1. Copepkanne ydeOHOro Matepuana
Xumnueckuii cocraB | CamocrosiTesibHasi padora XHUMHYECKHH COCTaB KJIETKM. XUMHUECKHE DJIEMEHTHI:
kieTku. Bona MaKpOd3JIEMEHThI, MUKpPO3JeMeHThl. Bona u MuHepanbHble BemiecTBa. DYHKIMM BOJBI U 1
Y MUHEpaJIbHbIE MHUHEpaJIbHBIX BeleCcTB B KieTke. [Tonaepxanue ocMoTHUECKOro 6anaHca
BCIIECTBA CamocrosiTejibHas padoTa
Ne 1 «buonoruueckass poiab MHHEPAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESTEIbHOCTU 1
OpraHU3MOB, MTPOSIBJICHNUS ArcOaTaHca MUHEPATIBHBIX JIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuaa
buonornueckn CamocrositeabHas padora benku. CocraB u cTpoeHne 6e1KoB. AMHUHOKHUCIOTHI — MOHOMEPHI
Ba)KHbIE XMMHYECKHE | OenkoB. HezamMeHMMbIE W 3aMEHHMBbIE aMUHOKHUCIOTBI. AMMHOKHUCIIOTHBIA COCTaB. YpPOBHHU 2
COETMHEHUS CTPYKTYpbl O€NKOBON MOJIEKYJbl (II€pBUYHAS, BTOPUYHAS, TPETHUYHAas M YETBEPTHYHAS OK-01, OK-02,
CTpYyKTypa). XuMudeckue cBoiictBa 6enkoB. bruonornueckue gpynkimm 6enkoB. GepMeHTHI — OK-04
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Ouonornyeckue katanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTpP, cyOcTparHas
cnenuduynocts. Kodepmentsl. Butamuubl. OTnuuns ¢(EepMEHTOB OT HEOPraHUYECKHX
KaTaJIu3aTOpOB.

VYrieBonsl: MOHOcaxapuibl (IIHOK03a, pubo3a M Ae30Kcuprub03a), Aucaxapuabl (caxaposa,
JAKTO3a) M Iojucaxapuisl (Kpaxmall, TJMKOreH, LesIrosos3a). buonorndeckue ¢yHKuun
yrineBofoB. Jlumuael:  Tpuriamuepunsl, Qocdomumuasi, crepouasl. [uapodmibHO-
ruzipooOHble cBOCTBa. buonornueckue Gpynkuuu aunuaos. CpaBHEHHE yIiIeBOAOB, OCJIKOB
U JIMIIUJ0B KaKk UCTOYHUKOB dHepruu. Hyknennossie kucnorsl: JJHK n PHK. Hykneoruaer —
MOHOMepHbI HyKJIenHOBbIX KuciaoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne n pynxnuu PHK.
AT®: ctpoenne n QpyHKIIH

CamocrosiTesibHas padora

No 1 «Onpenenenne Butamuna C B IpOAYKTaX MUTAHUS

i «OnpeeeHne HaIMYus Kpaxmasa B IPOIyKTaX MUTAHUS

i «['uapodunbHO-THAPOPOOHBIE CBONCTBA JTUITUIOB)Y

w «/3ydeHHe KaTaJMTUYCCKOW aKTHBHOCTH (EPMEHTOB (Ha TpPHUMEpPEe aMuIa3bl HWIIH
KaTaJiasbl)»

Tema 2.3.
CrpykTypHO-
(dbyHKIMOHATBHAS
OpraHu3anysl KJIETOK

Copneprkanue y4eOHOro Marepuana

CamocrositenbHas padora Lluronorus — Hayka o kierke. Kinerounas teopus — mpumep
B3aMMOJEHCTBUS Uied U (PAKTOB B HAYYHOM MO3HAHUU. METObl U3yueHUs KIETKU.

Knerka kak menoctHast »kuBas cuctema. OOLIue NMpU3HAKU KJIETOK: 3aMKHYTas HapyxHas
MeMmOpaHa, monekyisl JIHK kak reneruueckuii anmapar, cucTemMa CuHTe3a OeJka.

Tumbl  KIETOK: JyKapuoTHYecKas U  IpokapuoThuueckas. OCOOEHHOCTH CTPOEHUS
MpOKapHUOTUYECKON KieTku. KietouHnas crteHka Oaktepuil. CTpoeHUE 3yKapHOTHYECKON
kJIeTki. OCHOBHBIE OTIMYUS PACTUTENBHON, KUBOTHON U rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHAsi CTE€HKa, TJIMKOKAJIUKC, UX ¢yHkuuu. llnasmarnueckas
MeMOpaHa, ee CBOMCTBa U (DYHKIIMH.

[Murommazma u ee opraHounabl. OgHomMemOpaHHble opraHouasl kieTku: OIIC, ammapar
['onbaku, nu3zocoMbl. IloyaBTOHOMHBIE OpPraHOUABI KJIETKH: MHUTOXOHAPHUH, IJIACTHIBIL.
[IporcxoxaeHne MUTOXOHAPUN W TutacTun. Bumel muactun. HememOpanHBbIE OpraHOWIBI
KJIETKH: pUOOCOMBI, KJIETOUHBIA LEHTP, LEHTPUOIU, PECHUYKH, >KIyTHKH. DyHKIUN
OpraHOMJOB KJIETKU. BKiroueHus.

Snpo — perynaropHslid 1eHTp KieTku. CTpoeHue siipa: sjaepHas 000JI0ouKa, Kapuoriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

CamocrosiTeibHas padora
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Ne 2 «Ctpoenue kneTku (pacTeHusl, >)KUBOTHBIE, TPHObI) M KJICTOYHBIE BKJIIOUEHUS (Kpaxmal,
KapOTHUHOM/IbI, XJIOPOILJIACTBI, XPOMOILIACTHI )

win «/3ydeHue cTpoeHHs KIETOK PacTeHUM, KUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOINpENapaTax U UX OMUCAaHUE)»

i «lIponuriaemocts MeMOpaHsb! (MJ1a3MOJIH3, IETIIa3MOIIN3)»

Pazgen 3. ZKuzHeaeaTeJbHOCTDh KJIETKH

Tema 3.1.
OO0OMeH BelecTB
Y TIPEBpAILCHHUE

SHEPTUU

B KJIIETKE

Copepxanne yaueOHOro Marepuaa

CamocrositesibHasi  padora OOMEH BeEIIECTB, WIM MeETa0OJU3M. ACCHMUIISIUS
(TutacTUYecKuit 0OMEH) U TUCCUMIIISIIMS (SHEPIeTHUYECKUH 0OMEH) — IBE€ CTOPOHBI €TMHOTO
mporecca Merabonau3Ma. Poib 3aKOHOB COXpaHEHMs BEIECTBA M HHEPTrUU B MOHUMAHHUU
MeTrabonn3ma. Tunel oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIN. Posib hepMeHTOR B
oOMeHe BEIIeCTB U MpeBpalleHuu dHepruu B kietke. PorocuHTe3. CBETOBass U TEMHOBAS
¢da3er ¢dotocunTe3a. Peakmmm QorocwHTe3a. DddekTuBHOCTH (PoTOCHHTE3a. 3HAYCHUE
dorocuHTE3a IS KU3HU Ha 3emiie. BiusiHue ycnmoBHii cpenbl Ha (POTOCHUHTE3 M CIOCOOBI
MOBBINICHUSI  €r0  NPOAYKTUBHOCTH y  KYJAbTYPHBIX  PAacTCHHH.  XEMOCHHTE3.
XeMOCHHTE3UPYIONIHe OakTepru. 3HAaUCHHE XEMOCHHTE3a JIJIS )KU3HH Ha 3eMIIe.
DHepreTudyeckuii 0OMeH B KiieTke. PaciernsieHre BemecTs, BbIEICHUE U aKKyMYJIUPOBaHHE
SHEPrUHM B KJIETKE. DTalbl YHEPreTHYECKOro oOMeHa. ['nmukonm3. BpokeHWe W ero BHIIBIL.
Kucnoponnoe oxucrnenue, uin KieTodHoe abixanue. OkucnutenbHoe (hochopunrpoBaHue.
D hEeKTUBHOCTH YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Bruocunres Oenka

CopepxaHue yaeOHOTo MaTepuana

Peakuuu MmatpuunHoro cuHte3za. ['eHetnueckas wuHpopmanus u JIHK. Peanuzanus
reHeTHUYecKoi nHpopMaluu B KiaeTke. ['eHeTndeckuii Koa U ero cBoicTBa. TpaHCKpUMIIUS —
matpuuHblii cuHTe3 PHK. Tpanciasmus — OuocuHTe3 Oenka. OTambl TpaHCISLUU.
KoanpoBanue amuHokuciot. Pons pubocom B OnocuHTe3e Oenka

CamocrosiTeibHasg paGora

No 2 «Pemenue 3a1a4 Ha ONpeAEICHUE MOCIEI0BATEIIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycsr

CopepxaHre yaeOHOT0 MaTepuana

CamocrosiTeibHasi padora Heknerounsie (GopMbl XU3HU — BUPYCHL. McTOpusi OTKpBITHS
BupycoB (/. M. MBanoBckuif). OcoOEHHOCTH CTPOEHUS M >KU3HEHHOTO ILMKIA BHPYCOB.
bakrepuodaru. bonesnu pactennii, ’KUBOTHBIX M YEJIIOBEKA, BhI3bIBaEMbIe BUpycamu. Bupyc
umMmyHonepunura uenoBeka (BMY) — Bo3Oyaurens CIIMHa. Ilpodunaktuka
pacrpoCcTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

OK-01, OK-02,
OK-04
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Pa3znea 4. Pa3aMHoOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB

Tema 4.1.
JKM3HEeHHBIN [TUKIT
KJIETKU

Copepxanne yaueOHOro Marepuana

CamocrosiTeibHas padoTa KileTouHBIN UK, WU )KU3HEHHBINA UK KiIeTku. MHTepdaza u
muTo3. [Iporieccel, mpoTekatoiue B uHTepdasze. Permukanus — peakius MaTpUYHOTO CHHTE3a
JHK. Ctpoenne xpoMocoM. XpOMOCOMHBINA HA0OP — KAPHOTHIL. J{UTUIONTHBIN U TAaIUION IHBINA
XpOMOCOMHBIE  HaOopbl. XpoMaTuabl. LluTomornyeckue OCHOBBI Pa3MHOXKEHUA H
WHAMBUAYAJIbHOTO DPa3BUTUS opraHu3moB. [lenenue knetku — muto3. Craguum MUTO3a.
[Ipoueccsl, MpoUCXOaAIME HA PAa3HbIX CTaAMSIX MUTO3a. BHMOJIIOrMYECKUi CMBICI MHTO3a.
[Tporpammupyemasi ruOesh KJICTKH - alloITo3

Tema 4.2.
DopMBI PA3MHOKEHUS
OpPraHHU3MOB

CopepxaHue yaueOHOro Marepuana

CamocrosiTeibHas padora @opMbl pa3MHOKEHHS OPTaHU3MOB: OecIosoe 1 1moyiosoe. Bubl
0ecrioyioro pa3MHOMKEHHsI: JEJCHME HaJBOE€ M IOYKOBAHUWE OJHO M MHOI'OKJIETOYHBIX,
CropooOpa3oBaHUE, BETETATUBHOE  pa3MHOXKEHHE. VICKycCTBEHHOE — KIIOHMPOBAHUE
OpPraHU3MOB, €r0 3HaU€HHE IS CeNIeKLIUH.

[TosoBoe pa3smMHOKeHUE, ero oTauuust oT Oecrnoinoro. Meio3. Craguu meiosa. [Ipouecchl,
npoucxojdiiue Ha craauax wmenosza. [loBenenue xpomocom B Meiose. Kpoccunrosep.
buonornyeckuii cMbICI U 3HaUeHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHuUs MOJOBBIX
KJIETOK y *KHUBOTHBIX. [lo/I0BBIE JKee3bl: CEMEHHUKU U ssMYHUKU. OOpa3oBaHUe U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30uf, SHLEKIeTKa) — CIIEPMATOreHE3 U OOIEHE3.
OcOo0EeHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapTreHorenes

Tema 4.3.
NunuBunyansHoe
pa3BUTHE OPTraHU3MOB

Copepkanne ydeOHOro Matepuana

CamocrosiTeibHasi padora VHauBHIyanbHOE pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE
pazBuTue (dMOpHOreHe3). DTarnbl SMOPUOHAIBHOTO PAa3BUTUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisuusi, opraHoreHe3. [locTamOpuoHanbHOe — pa3BuTHe.  THIIBI
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHUS: TPSAMOE, HENpsMoe (JMYMHOYHOE). BnusHue cpeasl Ha
pa3sBUTHE OPraHu3MOB; (DaKTOpbI, CIOCOOHBIE BBI3BIBATH BPOXKJIEHHBIE ypojacTBa. Poct u
pa3Butue pacteHnil. OHTOreHe3 IIBETKOBOTO PAaCTeHMsI: ABOMHOE OIUIOAOTBOPEHUE, CTPOCHHE
CEMEHM, CTAANH Pa3BUTHS

CamocrosiTebHas paGora

Ne 3 «HdexnronHbIe 3a00I€BaHUS U ATIHJIEMHH B UCTOPUHU YETOBEUYECTBAY.
Ne 4 «Baxknunanus kak npoduiakTuka nH(EKIIMOHHBIX 3a001eBaHMI»

OK-01, OK-02,
OK-04

Paspnen S. HaciieACTBEHHOCTh H H3MEHYHUBOCTH OPraHU3MOB
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Tema 5.1.

\ Copneprkanne y4eOHOro MaTepraa

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

CamocrosiTeabHas padora [Ipeamer u 3agaun reHeTukd. Poib nuTonaoruu u sMOprosioruu
B CTAHOBJICHUU T€HETHKH. BKiag poccuiickux U 3apyOeXHbBIX YUEHBIX B Pa3BUTHE ICHETHKHU.
MeTto/b1 reHeTUKH (THOPUAO0IOTMUECKHM, TUTOTEHETUUECKUN, MOJIEKYJIIPHO-TEHETUUECKUI ).
OcHOBHbIE T'€HETHUYECKHUE IMOHATUA. ['eHeTnyeckass CUMBOJIMKA, UCIOJb3yeMas B CXeMmax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBAHMSI IPU3HAKOB, yCTaHOBIICHHBIE | . Menaenem. MoHoruOpuiHoe
CKpellMBaHME. 3aKOH eauHoOoOpa3usi TrubpugoB mepBoro  mokoseHus. IIpaBuio
JOMMHHMpOBaHMsI. 3aKOH paclleIuleHus npusHakoB. ['mmoreza umcrorsl ramer. [lonHoe u
HENOJHOE  JOMHHHUpOBaHMe. JlUruOpugHoe  CKpeliuBaHHE. 3aKOH  HE3aBHUCHMOIO
HacjleJoBaHMsI NIpu3HaKoB. lluToreHernueckne OCHOBBI JTUTMOPUIHOTO CKpEUIMBAHUS.
AHanu3upyollee CkpemuBaHue. Vcnonap30BaHME aHAIU3UPYIOUIETO CKPEIIMBaHUSA Jis
OTIpeIeNIeHUs] TEHOTUTIA 0COOH

CamocrosiTesibHas padora

No 5 Pemenue 3amad Ha OIpeNereHHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB MPU MOHO-, TU-, TOTUTUOPUTHOM U aHATH3UPYIOLIEM CKPEIIMBAHUH, COCTABIICHHE
TCHOTHUIIMYCCKHUX CXEM CerHII/IBaHI/ISI

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MPU3HAKOB

CopepxaHue yaeOHOro MaTrepuana

CamocrosiTenbHas padora CremieHHoe HacneaoBaHue npu3HakoB. Pabora T. Moprana no
CIIETIJICHHOMY HAaclleIoBaHUIO TeHOB. HapylieHue cuemseHus TeHOB B pe3yibTare
KPOCCHHTOBEpa. XpOMOCOMHasI TEOPHsI HACIIEICTBEHHOCTH. | eHeTHUecKre KapThl.

['enetnka moma. XpOMOCOMHOE OINpe/AeieHUEe Mosia. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
I'omorameTHnle 1 TeTCpOraMEeTHBIC OPraHU3MBbI. HaCJ'IeI[OBaHI/Ie IIPHU3HAKOB, CHCIUICHHBIX C
0JIOM

CamocrosiTejibHas padoTa

Ne 6 Pemenne 3aa4 Ha OIpCACIICHUEC BCPOATHOCTU BO3HUKHOBCHUSA HACIICACTBCHHBIX
IMPU3HAKOB IMIpU CHCINICHHOM  HACJICAOBAHWH, COCTABJICHHUEC TCHOTHUIIMYCCKHUX CXCM
CKpCIIMBAaHUA

Tema 5.3.
3aKOHOMEPHOCTH
WU3MEHUYUBOCTH

CopepxaHue yaeOHOro MaTepuana

CamocrosiTeibHass padora V3meHunBOCTh. Buabl M3MEHUMBOCTU: HEHACIIEJCTBEHHAs U
HaciencTBeHHass. Ponb cpeabl B HEHACIEACTBEHHOW M3MEHYUBOCTH. XapaKTEPUCTHKA
MOIM(PUKAIIMOHHON M3MEHUMBOCTH. BapuanmoHHbIN psa v BapuanuoHHas KpuBas. Hopma
peakuuu npusHaka. Koln4ecTBEHHbIE M KayeCTBEHHbBIE NPU3HAKM U UX HOPMA PEAKIUH.
CgoiicTBa MOTU(PUKAIIMOHHON N3MEHUNBOCTH.
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HacnencrBeHHas, WM TIeHOTUNIMYECKas W3MEHYMBOCTb. KomMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u MOIOBOM MpOLIECC — OCHOBAa KOMOMHAaTHBHOM HW3MEHYMBOCTH. MyTalMOHHAs
u3MeH4nBocTh. Kiaccudukanuss MyTanuil: reHHble, XpOMOCOMHBIE, reHOMHble. YacroTa u
NPUYHHBI MyTanuid. MyTtareHHble (pakTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOM
n3meHunBoctu H. . BaBunosa

CamocrosiTesibHas padoTa

Ne 7 Pemenue 3aga4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHMKHOBCHHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B3aI/IMOI[eI>’ICTBPI$I I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXCM CKpCHIMBAHHWA

Tema 5.4.
IeHeTnka yenoBeka

Copepxkanue ydeOHOro Marepuana

CamocrositesibHasi padora ['eHetuka yenoBeka. Kapuorumn yenoBexka. OCHOBHBIE METO]IbI
FEHETHKH Y€JIOBEKA: T'€HEAIOTHYSCKHUI, OJIM3HEI[OBEIN, IUTOTCHETHYECKUH, OMOXUMHYECKHIA,
MOJIEKYJIApHO-TeHeTUYeCcKUuil. COBpPEMEHHOE OIpEeAeIeHHEe TIE€HOTUIA: IOJHOIN€HOMHOE
CEKBCHUPOBAHUE, TIEHOTUIIMpPOBaHWE, B TOM uyuciae ¢ nomombro I[II[P-anannsa.
HacnencrBennble 3a0o0jieBaHHMS 4eIOBEKa: I'eHHbIE OO0JIe3HU, OOJIC3HM C HACIIECICTBEHHOU
MIPEAPACIIONOKEHHOCTHIO0, XPOMOCOMHBIE 00J1e3HH. COMAaTHYECKUE U TeHEPATUBHBIC MYTallUH.
CtBoJsioBbIe KJeTKH. [IpUHIUIIBI 310pOBOTO 00pa3a KU3HH, TUAarHOCTHKH, TPO(PHIAKTUKHA U
JICYCHHUS] TEHETUYECKHX OoJe3He. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAUCHHUE
MEAWIIMHCKOW TEHETUKH B MPENOTBPALICHUH U JICYCHWHW TEHETHYECKHX 3a0oseBaHMiA
YyeJsioBeKa

CamocrosiTenbHas padora

Ne 8 «CocraBieHne U aHAIN3 POAOCIOBHBIX YCIIOBCKaA»

Pasznen 6. DBoJIOnHOH

Has OMOJIOTUA

Tema 6.1.
OBOIOIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

CopepxaHre yaeOHOTo MaTepuana

CamocrositesibHass padora [Ipeanochliku BO3HMKHOBEHHUS HBOJIIOIMOHHOM TEOPHUHU.
DBOJNIOIMOHHAA Teopusi U €€ MecTo B OMOJOrMU. BhusHuE HBONIOIMOHHONW TEOpUH HaA
pasBuTHE OWONOTHMH W Apyrux Hayk. CBHaeTenbcTBa 3Bomonuu. [lameoHTonmornveckune:
MOCIIEOBATEIHHOCTh TOSBICHUS BHUAOB B IMaJCOHTOJIOTMYECKON JIETOMUCH, MEPEXOHBIE
dopmbl. Broreorpaduueckue: cxoncTBo U paznuune ¢ayH U GIop MaTEPUKOB M OCTPOBOB.
DOMOpPHOJIOTHYECKHE: CXOJCTBA M pa3iuuus SMOPHUOHOB pPAa3HBIX BHUAOB TO3BOHOYHBIX.
CpaBHI/ITeHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTUYHBIC, AHAJIOTHUYHBIC, PYAUMCHTAPHBIC OpPIraHbI,
aTaBU3MbI. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO MEXAHM3MOB HACIEICTBEHHOCTH H

OCHOBHEBIX META00THYECKUX HYTeﬁ Y BCEX KMBBIX OPraHM3MOB.

OK-01, OK-02,
OK-04
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OpomonmonHass Teopus Y. JlapBuna. IIpennochbulki BO3HHUKHOBEHUS JIapBHHH3MA.
JIBuoKylye Cuibl 3BOJIOLUMHM BHAOB 10 JlapBuHY (M30BITOYHOE pPAa3sMHOKEHUE IIPU
OTPaHUYCHHOCTH PECYPCOB, HEONpeAeiIEHHAs M3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBAHME,
€CTECTBCHHBIH 0TOOD)

Tema 6.2.
MukposBoatronus

Copepxanue yueOHOro Marepuaa

CamocrositeibHass padora Cunrerudeckas teopust sBomonuu (CTD) u €€ OCHOBHBIE
1oJ10’keHusA. Mukpossosronys. [Tomymnsinus kak eAMHALa BUJA U DBOJIIOLHH.

JBuxymue cwibl ((akTOphI)3BOJIONUK BHJIOB B Tpupoje. MyTallMOHHBIA TMpOIECC H
KOMOUHATUBHAs HM3MEHUYMBOCTh. llomynsnuoHHble BONHBI M apei¢ reHoB. M3omsauus u
murpanus. EcrecTBeHHBII o0TOOp — HampaBistommid (akrop sBomonuu.  Dopmbl
€CTeCTBEHHOro oTOopa. IIpucrnoco6iieHHOCTh OpraHu3MOB Kak pe3yjbTaT 3BOJIOLMUU.
[Tpumepsl mpucocOONeHH y OpraHu3MoB. ApoMopdo3bl M HAHOAAANTalMu. Bum u
BugooOpa3oBanue. Kputepuun Buna. OcHoBHbIE (OpMBI BUI000pa3oBaHus: Treorpaduyeckoe,
HKOJIOTUYECKOE

Tema 6.3.
Makpo3Bosronus

CopepxaHue yaueOHOro MaTrepuana

CamocrosiTeibHasi padora MaxkposBomtonus. Dopmbl  3BOMIOIMA:  (UIETHYECKAS,
JIMBEPreHTHasi, KOHBEPreHTHasl, mapauiesnpHas. HeoOpaTHMOCTh 3BOIIIOINH

CamocrosiTejibHas padoTa

Ne 9 «CpaBHeHue BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIOH»
i «Onycanyue NpucrnocoOIeHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie

Tema 7.1.
3apoxaeHue
U Pa3BUTHE KU3HU

CopepxaHue yaeOHOT0o MaTepuana

CamocrosiTesibHass padora JloHay4yHble TPEACTABICHUS O 3apOoXIACHUU ku3HU. Hayunbie
TUIOTE3bl BO3HUKHOBEHMS JKM3HM Ha 3emule: a0MoreHe3 M NaHcrnepMus. XHUMHUYecKas
ABOJIIOLIMS. AOHOTEHHBIH CHHTE3 OpraHUMYEeCKUX BEUIECTB M3  HEOPraHUYECKHX.
OKCHEpUMEHTAIILHOE  MOATBEP)KIECHUE XUMHUYECKON dBomouuu. HadanbHble 2Tamsl
6uonoruueckoit sBostouuu. I'unoresa PHK- mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHUE NPOTOKJIETKU. [lepBrle KieTkn n ux spomonus. PopMUpPOBaHUE OCHOBHBIX
IPYII KUBBIX OPTaHU3MOB.

Pas3Buthe xu3Hu Ha 3emuie no spaM u nepuojam. Karapxeil. Apxeiickas U NpoTepo3oncKas
opbl. [laneosoiickas spa U e€ mepuonabl: KeMOPUNCKUN, OPAOBUKCKHUH, CUIYpHIICKUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NIEpMCKHU. Me30301cKas 3pa U €€ IepUuoAbl: TPUACOBBIM,
IOpCcKuii, MenmoBoW. KaifHo3o0Mckass 3pa W €€ mepuoibl: MaJeOreHOBBIM, HEOTCHOBBIN,
AHTPONIOTE€HOBBIN.

OK-01, OK-02,
OK-04
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Tema 7.2.
Cucrema

OpPraHu4YCCKOro Mmupa.

IIpoucxoxneHue
YEJI0BEKA —
aHTPOIIOTEHE3

Copepxanue yueOHOro Marepuana

CamocrositesbHas padora CucrtemMa OpPraHMYECKOr0 MHpa KaK OTPaKCHHE HBOJIOLUU.
OCHOBHBIE CHCTEMAaTHYECKHE TPYIIbl OPraHWU3MOB. XapaKTepUCTUKA KiIuMaTa W
reoJIOTMYecKuX npoieccoB. OCHOBHBIE ATAIbl 3BOIIOLUU PACTUTEIHHOTO U dKUBOTHOTO MUDA.
Apomopdo3sl y pacTeHuil 1 KUBOTHBIX. [losiBIIeHHE, paciBeT U BRIMHPAHHE TPYII KHBBIX
OpraHU3MOB.

OBOJIOLMSL  4YeJlOBeKa. AHTpOMoOJIOrMs Kak Hayka. Pa3BuTHe MNpencTaBiIeHUM O
MPOUCXOKICHUHM YelloBeka. Meroabl u3ydeHusi aHTpororeHe3a. CxolcTBa M pas3iuyus
YyeloBeKa U IKUBOTHBIX. CHcTeMaTH4ecKoe IIOJIOKEHHE 4YelloBeKa. JIBMKyIue CHITbI
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBIM 00pa3 KU3HU, U3TOTOBJICHUE OPYIUU TPY/a, MBILIUICHHUE, PeUYb

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOIMH YEJIOBEKA

Copepxkanne ydeOHOro Marepuana

CamocrositeibHast pa0ora OCHOBHBIE CTaiMM M BETBM OBOJIIOLMHM  YEJIOBEKA!
aBcTpanonureky, Yenosek ymensiid, YenoBek NnpsAMoOxXonsimui, YeaoBek HeaHAepTaIbCKHi,
YenoBek pa3syMHBIM COBpeMEHHOro Tuna. HaxoOku HCKONAeMbIX OCTaHKOB, BpEMs
CYIIECTBOBAaHMUS, 00IaCTh PACHPOCTPAaHEHNUs, 00BEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYAUSL.
Yenoeueckue packl. OCHOBHbIE OOJBbIIME pachl: €BpONEOMJHAs (€Bpa3uiickas), HErpo-
aBCTpajiouJiHasl (SKBaTOpHalibHAasl), MOHTOJIOHAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
OPUCIOCOOTICHHOCTH MPEJCTaBUTENIEH YeNOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnuncTBO "yenoBeyeckux pac. Kpuruka pacusma

CamocrosiTenbHas padora

Neo 10 «Bpewmst u myTH pacceneHus 4eJIoBeKa 10 IIIaHETe»
win «IIprcrnocoOIeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM cpefbl. BriusiHue reorpadudeckoit
cpenbl Ha MOp(MOJIOTHIO M (PU3HOJIOTHIO YETOBEKa»

Pa3nes 8. OpranusmMsbl M OKpysKalOIias cpena

Tema &.1.

\ ConeprkaHue yueOHOro MaTepuaia

OK-01, OK-02,
OK-04, OK-07
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DKoorus CamocrosiTesibHasi padora DKOJIOTMSl KaK Hayka. 3aJadyd W paszielibl SKOJOoTHu. MeTomabl
kak Hayka. Cpenbl AKOJIOTMUYECKUX HCCIIEJOBAHUN. DKOJIOTMYECKOE MHPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.
YKU3HU. Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, MOYBEHHAs, 2
DKOJIOrn4YecKue BHYTPUOpPraHU3MEHHas. OJKkoioruyeckue ¢akropsl. Kraccudukanmss SKOIOTHYECKHX
bakTopbl dakTopoB: abHOTHYECKHEe, OMOTUYECKHME M AaHTPOINOreHHbIe. J[leficTBHE 3KOJOTHYECKUX
¢dakTopoB Ha opraHu3Mmbl. AOuoTHyeckue (AKTOPHI: CBET, TeMIepaTypa, BIAKHOCTb.
®oronepuoausm. IlpucnocobnaeHus opraHu3MOB K JACUCTBUIO aOMOTHYECKUX (DAKTOPOB.
Buonornueckue putmbl. buotumdeckue ¢axTopsl. Buasl OMOTHUECKHMX B3aWMOJICHCTBHIA
KOHKYpPEHIIUs, XHUIIHWYecTBO. [lapasutusm, mMyTyanusM, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO), AMEHCAITN3M, HEUTpAIH3M. 3HAYCHIEC OMOTUYECKUX B3aMMOICHCTBHUM IS
CYIIIECTBOBAHMs OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tema 8.2. Copneprkanue y4eOHOro Marepuana
DKOJIOTUYeCcKue CamocrosiTeibHast padoTa DKOJOTHMYECKHE XapaKTepUCTUKU momyisinuu. OCHOBHBIC
XapaKTepUCTUKU [OKAa3aTeIu MOMYJISIIUU: YUCIEHHOCTb, IJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT, 1
MOMYJISIITUH murpanus. JlnHaMuka 9iCcIeHHOCTH MOMYJNISIIIUY U €€ PeryJsius
CamocrosiTesibHas padoTa 1
No 11 «lToncuér nnoTHOCTH NOMyYNSIUI Pa3HbIX BUJIOB PACTEHUI)
Pa3nen 9. Cool1ecTBa M 3K0JI0OrHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Copepkanne y4eOHOro Marepuana OK-04, OK-07
Coo0miectBa CamocrositesibHas padora CoolmiecTBo opraHu3MoB — OuorieHo3. CTpyKTyphl OHoIeHO03a:
OpraHHU3MOB, BUJIOBasi, MPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Buabl-nomuHaHThl. CBS3M B
9KOCHUCTEMBI OHOIIEHO3E. 2
Okonoruyeckue cucreMsl (9kocucteMmsbl). IloHsaTne 006 »sKkocucTemMe U OMOreolLEeHO3e.
OyHKIIUOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI: TPOAYLEHTH, KOHCYMEHTBHI, PEIYyIICHTHI.
KpyroBopoT BelecTB M MOTOK PHEPrHU B dKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucTteMbl. [IumeBsie nenu u cetu. OCHOBHbBIE MOKa3aTeNd 3IKOCHCTEMBI: Omomacca,
MPOAYKIHsI. DKOIOTUYECKHUE TMUPAMUIBL: MPOTYKIIUU, YUCICHHOCTH, OMoMacchl. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALUsl, pazBuTue. CyKkueccus
Tema 9.2. Coneprkanue yueOHOro MaTepuaia
[IpupoaHbie CamocrosiTenbHas padora [Ipupoanbie sKocucTeMbl. DKOCUCTEMBI peK U 03€p. DKocHcTeMa
9KOCHCTEMBI XBOMHOI'O WM IIUPOKOJIUCTBEHHOTO Jieca. AHTPOIOTE€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI.
YpOoskocucrtembl. buonoruueckoe M XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H 2

yp6oskocuctem. buopasnooOpasue kak Qaktop ycToWuuBOoCcTH dKOocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
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Tema 9.3.
buocdepa —
riao0annHas

JKOCHCTEMA 3eMIIH

CopepxaHnue yueOHOro Marepuaia

CamocrosiTeibHasi padora Yuenue B. U. Bepnaackoro o 6uocepe. ['panuipl, coctas u
cTpykTypa Omocdepsl. XKuBoe BemectBo U ero ¢gyHkiuu. OcobeHHOCcTH Onocdephl Kak
I00aNbHOM 3KOCHCTEMBI. JIMHAMHYECKOe paBHOBECHE M OOpaTHas CBs3b B Omocdepe.
KpyroBopotbl BemiecTB ¥ OHOTC€OXMMHYECKHE IMKJIBI AJIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIIH

Tema 9.4. IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlepPKaHMe (CopepKaAHNe MPUKJIATHOTO MOTYJIA)
Bnusinue UYenoseyectBo B Omochepe 3emin. AHTpONOreHHbIe U3MeHeHHs B Onocgepe. [mobanbHbIe
aHTPOIIOT€HHBIX sKosiornyeckue mnpobaemsl. CocylecTBOBaHUE NPUPOAbI M uenoBedecTBa. CoxpaHeHHE
¢daxTopoB Ha O0uopasHoOOpa3uss KaKk OCHOBAa yCTOMUMBOCTH Owocdeprl. OCHOBa palMOHAIHLHOTO
ouochepy yIpaBJIeHUs IPUPOJHBIMHU PECYPCAMHU U X UCIOJIb30BaHuE. JlocTHxKEeHNs: OMOJIOTHH U OXpaHa
OPUPOIBI
CamocrosiTesibHas padora
Ne 12 «OTx0ab! IPOU3BOACTBAY
WK «DKOJOrMYECKUE aCIEKThl IPOPECCUOHATBHOM AeSTETbHOCTI
i «[IpopunakTruka npodeccnoHaIbHBIX 3a00JICBaAHUN
win «BiusiHue Npou3BOICTBEHHBIX (DAKTOPOB HA OPraHU3M YEJIOBEKa
Tema 9.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COICP/KAHME (COAEPKAHME TPUKJIAHOTO MOYJIs1)
Bnusanue conupansHo- | 310poBhe U ero cocraBistomue. GakTopsl, TOJI0KHUTEIBHO ¥ OTPUIIATETIHFHO BIUSIONIAE HA
9KOJIOTUYECKUX opraHusM 4yenoBeka. I[Ipo0ieMa TEXHOTE€HHBIX BO3JEHCTBUH Ha 3]I0pOBbE UEJIOBEKA

(bakTOpoB Ha
3/I0POBBE YETIOBEKA

(27IeKTpOMArHUTHBIE TIOJNISA, OBITOBas XHWMHS, HW30BITOUYHBIC IIYMBI, paaudanus W T.IL.).
ApanTanus opraHm3Ma dejoBeka K ¢akTopaM OKpykaromieil cpenbl. [IpuHIUIIBI
dbopmupoBaHus 310poBhecOeperatomiero nopeAeHus. Ousnyeckas akTUBHOCTh U 37J0POBBE.
broxuMuyeckne acreKkThl paiOHAIbHOTO MUTAHUS

CamocrosiTenbHas padora

Ne 3 «YmcTBeHHast paboTOCIOCOOHOCTHY

win «BrnusiHue abuotndeckux (pakTOpoB HAa YeIOBEKa» (B KAUECTBE TPUITEPOB, CHIKAOIINX
paboTOCIIOCOOHOCTh, ~ MCHOJB30BATh  YCIOBUS ~ OCYLIECTBICHHS  MPO(decCHOHATBbHON
NeSITebHOCTH: LIIyM, TEMIepaTypa, pu3ndeckast Harpy3ka u T.1.)

Pa3nen 10. Cesiekunsi OpranHn3mMoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexius
KaK HayKa U TPOIecC

CopepxaHue yaeOHOro MaTepuaa

CamocrositesibHass padora Cenekius Kak Hayka W TPOIecc. 3apOoKICHHE CEJICKIUU U
nomectukanus. Yuenne H. WM. BaBumoBa o 1neHTpax MHOrooOpasusi U MPOUCXOKICHUS

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




KYJBTYPHBIX pacTeHHH. LIeHTpbl NpPOMCXOXIAEHUS NOMAIIHUX >KUBOTHBIX. Copt, mopona,
LITAMM. CoBpeMeHHbIE METOBI CEJICKLINU. MaccoBbsiit
U UHAWBUIYAJIbHBIA OTOOpPBI B CEJIEKLMU PAcTeHUH M >KUBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskoponcTBeHHoe ckpemyBaHue — MHOpuIuHT. Yucras auHus. CKpeUMBaHUE YUCTBIX
auHui. T'ereposuc, umu rubpuiHas cuia. HepoicTBeHHOE CKpelMBaHME — ayTOPUAMHI.
Otnanénnas rubpugmzanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJTyYeHHe
NOJIMIUIONAOB. JIOCTHKEHHS CENEKIIUN PACTCHUM, )KUBOTHBIX U MUKPOOPraHU3MOB

Tema 10.2. CamocrosiTeibHast paboTa broTexHOIO0rHs Kak oTpacib IPOoU3BOACTBA. [ eHHAsl MH)KEeHEepHsL.
OcHoBbI Oransl co3gaHus pexkomOuHantHOW JIHK 1 Tpancrennsix opranuszmos. Kierounas
OMOTEXHOJIOTHU uHxeHepus. Kietounsle KyabTyphl. MUKpPOKIOHAJIbHOE Pa3MHOKEHHE  PACTEHMM.
KnonupoBanue BBICOKOTIPOJYKTUBHBIX CeJIbCKOX 035 ICTBEHHBIX OpPIraHU3MOB.
Dkonornyeckue © dTUdeckue mnpodimemsl. MO — TeHeTHYecKH MOIU(PHUIMPOBAHHBIC

OpraHU3MBl
Tema 10.3. IIpodeccnoHaILHO OPHEHTHPOBAHHOE COIEP:KaAHME (COAepKaHNe IPUKJIAIHOI0 MOYJIs1)
buorexHonoruu OCHOBHBIE HalpaBJIEHUs] COBPEMEHHOW OMOTEXHOJIOIMH B IPOPECCUOHATIBHOM 1€ATEIIbHOCTH

B )KM3HH U npodeccuu

yeaoBeka. MeToapl 0MoTeXHOI0THH. OOBEKTHI OMOTEXHOJIOTHU. DTHKA OMOTEXHOJIOTHUECKUX
U TEHEeTHYECKHX OJKcnepuMmeHToB. IlpaBuia momcka W aHamu3a OMOIKOJOTHYECKOU
uH(popMalun

U3 Pa3IMYHBIX HUCTOYHHMKOB (Hay4yHas M yuyeOHO-Hay4yHas JIMTEpaTypa, CPeCTBa MacCOBOM
uH(popmanuu, cetb HTEpHET U 1pyrue)

CamocrosiTenbHas padora

No 13 Ananuz uanpopManuu 0 HayYHbIX JTOCTHKEHHUSIX B 00JACTH T€HETUUECKUX TEXHOJIOTHH,
KIJIETOYHOW WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTUH.
No 14 Dcce ¢ npe3eHTanueit mo reme

Pa3zpen 11. Pemienne k

elicoB B 00J1aCTH OMOTEXHOJIOTHMIi

Tema 11.1.
CoruanbHO-
TUYECKHE aCHEKTHI
OHMOTEXHOJIOTHIA

IlpodeccuoHaLHO OPHEHTHPOBAHHOE COepPKaHUE (COepPKAHUE MPUKJIATHOTO MOIYJIsI)

ITHYECKHE aCEKThI pa3sBUTHA OHMOTEXHOJIOTHI U MMPUMCEHCHUEC UX B KHU3HH YCIIOBCKA, ITIOUCK
U aHaJiu3 HH(OpPMAaLIMK U3 PA3IMYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-HayudHas JIUTepaTypa,
CpelcTBa MaccoBoi HHGpopMmalu, cetb iHTepHeT u apyrue)

HpaKTI/IquKI/Ie 3aHATUA

Neo 15 Ananus uadopManuu 00 dTHUECKUX aCTIEKTaX Pa3BUTHSI OMOTEXHOJIOTHI
No 16 Dcce ¢ npe3eHTanueit no reme

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

IIpome:kyTounas arre

craumi (quddepeHIIMPOBaHHBIN 3a4eT)
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3. YCJIOBUSI PEAJIN3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JTUCHUILINH

3.1 MartepuajibHO-TeXHUYECKOE o0ecnevyeHne

Peanuzanust mporpamMmbl  y4eOHOH AMCHMIUIMHBI MPOU3ZBOJUTCS C MPUMEHEHUEM
JUCTAHLIMOHHBIX TEXHOJOTMM M TpeOyeT Haluuuyus SJIEKTPOHHOM 00pa3oBaTeNbHOU Cpelbl;
ydeOHOro KabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10Ca/I04YHbIE MECTA IO KOJIMYECTBY 00YUarOIINXCS;

e pabouee MeCTO IpenoaaBaTes;

® y4yeOHO-IIPAKTHUECKOE o0opyoBaHue, HeoOxoaumoe ISt IPOBEICHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorBercrsue ¢ n.4.4 ®I'OC CIIO
JIOIIYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

e KOMIIBIOTEPBI C BBIXOJOM B CeTh Internet;

e caiiT «JIu4Has cTyaus» ¢ BO3MOKHOCTBIO pabOThI C 3JIEKTPOHHBIM 00pa30BaTeIbHbIM
pecypcom;

® D3JIEKTPOHHBIE OMOIMOTEYHBIE PECYPCHI.

YyeoHo-MeToaANnYeCKOe o0ecrneuyeHne TUCHUILINHEIL:
* METOJUYECKUE YKa3aHUs MO OPTaHU3aLUU IPAKTUUECKUX 3aHATUH;
* METOJMYECKUE YKa3aHUs IO CAMOCTOSTEIBHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe oOecniedeHue, SBISIONIEECS YacCThIO DJIEKTPOHHOH WH(MOPMAIIMOHHO-
o0pazoBaTenbHOM cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrpPaMMBbI;

- TPEHUHTOBBIE M TECTHPYIOIIHE TPOrPaMMBbI;

- MHTEJUIEKTYyaJbHbIE POOOTHU3UPOBAHHBIE CHCTEMbI OLIEHKHM KauyecTBa BBIMOJIHEHHBIX
pabor;

- CIIpaBOYHO-TIpaBoBas cucteMa «KoHCymbTaHT TUTROCY, «I"apaHT»;

- 2JiexkTpoHHO-OmOnmuoreynas  cucrema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- mporpamMma ympasiieHus obpazoBatenbHbIM mporieccoM B DMOC (Mudopmanuonnas
texHosorus. [Iporpamma ynpasienust oopazoBarenabHbIM nporeccoM. KOMBAT).

3.2. UndopmanuonHoe odecrneyeHne o0ydeHust
OcHOBHbIE HCTOYHUKH:
1. Tlaceunuk B.B., Kamenckuii A.A., Pybnos A.M. u npyrue. buonorus 10 xmacc. / Ilox
pen. [Taceunuka B.B. - Akiimoneproe obmiectBo «M3natenscTBo «IIpocBerieHue»
2. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue. buonorus 11 knacc. / Tlox
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pen. [Taceunuka B.B. - AkiinonepHoe obmiectBo «M3natenbetBo «IIpocBemeruey

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJIbHOM JUCIHUIIIUHBI
KoHTpoJIb H oOlleHKa pe3ylbTaTOB OCBOSHUS O0IIEO0Opa30BATEIBHON IUCIUTUTHHBI

pacKpbIBAIOTCA Yepe3 NUCHUIUIMHAPHBIC Pe3YNbTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHUE OOIIUX U

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

Oo6masi/mpogeccuoHanbHAS Pa3zpgen/Tema Tun OIICHOYHBIX

KOMIIeTeHI[UA MeponpHusITHsI

OK 01. Bsibupare cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llIrynupoBanue

peleHus 3agad | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | Tecruposanue

HpO(i)GCCHOHaHBHOﬁ 8.1 , 82, 91_93’ Brimonnenue MPAKTUYCCKUX

JIEATENLHOCTH TIPUMEHHUTENBHO | o 4, 9.5, 10.1, 10.2, 10.3, 3aJTaHA I

K pa3JIMYHBIM KOHTEKCTaM 111

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | ltynupoBanue

COBPEMCHHBIC cpencta | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tectuposanue

ITIOHCKa, aHajlIn3a 73’ 81, 82, 9. 1_9.3’ Brimonaenue MMPAKTUICCKUX

u MHTEPNIPETAH | g 4 95 101. 102. 103 3aJTaHA I

nHpOpMaIny, T e T e

u uH($OpPMaIMOHHBIE 111

TEXHOJIOTHH JJISI BBITOJTHCHUS

3a/1a4 npodeccroHanbHOM

NEATEILHOCTH

OK 04. O¢dextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | HItyaupoBanue

B3aUMOJIENCTBOBATE M paboTaTh | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | Tectuposanue

B KOJIJICKTUBE M KOMaH/Ie 8.1, 8.2, 9.1-9.3, BreimonHeHne — mpakTHYECKHUX
9.4, 9.5, 10.1, 10.2, 10.3, | >¥/&HHH
11.1

OK 07. CopeiictBoBarb | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | llItrynupoBanue

COXPaHEHHUIO OKpYXatowen | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tectuposanue

Cpenbl, pecypcocOepeKeHHUIo, 73, 81, 82, 9.1-93, BrImosTHeHUE MPAKTHYECKUX

MIPUMEHSITh BHAHUS | g4 95 10.1. 10.2. 103 3a/TaHAI

00 W3MCHCHUH  KIJIMMarTa, ’ ’ ’ ’ ’

TIPUHIIHIIBI OepexKITUBOTO 1.1

MPOW3BOACTBA,  3PPEKTHBHO

JIEVICTBOBATh

B UPE3BBIYANHBIX CUTYAIUAX

24




