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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, U1l 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 pe3y/abTaTbl OCBOCHHS 0011e00pa30BaTeIbHOM IMCUMILUIMHBI 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 npencraBiieHbl 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 MAacTEepCTBA, | UYEJIOBEKa JUIsl pEICHUs] )KU3HEHHBIX IPOOJIEM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KAaHHE
JeSITEIbHOCTH - TOTOBHOCTh K aKTHBHOH IEATEIFHOCTH TEXHOJOTUYECKON | OCHOBOMONATAOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHH:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIETKA, TKaHb, OpraH, OpPraHW3M, BUJ, MOIMYJALUS,
K Pa3NMYHBIM | HHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTENIFHO BBIIOJHATH | IKOCUCTEMa, OnoteHo3, Onocdepa; Mmeradoinm3M (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 JOCTHKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHS

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

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIHLCKOM

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.

ITPG 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,

8




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.Y.
OcHoBHOE coep:KaHue 72
BT. 4.:
TEOpEeTUIECKOe 00yICHHE 36
nabopaTopHbIE U MPAKTUYECKUE 3aHATHS 24
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (Coep:KaHNe 1
NPHUKJIATHOTO MOIYJIs1)
BT. 4.:
TeopeTHYecKoe 00yJIeHne 2
nabopaTopHbIe U MPAKTUYECKUE 3aHATHS 10

IIpomexyTounasi arrecranus (AuddepeHMPOBaHHBIN 3a4eT)
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

®opmupyemMble
HanmenoBanme Oo0bem
Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble H MPAKTUHYECKUE 3AaHATHS KOMIIEeTEeHIIUHU
pa3aesioB U 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 CUCTEME HAYK. JIPYTMMH €CTECTBEHHBIMU HayKaMu, Guiocouei, peaTuruen, 3STUKOn, 3CTETUKON U MPaBOM.
Oobmas Posnp Oumonormn B (OpMHPOBAaHWUM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTEepPUCTHKA OMOJIOTUYECKHX HaYK. 1
JKU3HU MeTtoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJ1accu(UuKalus, MOJICTUPOBAHNE, CTATUCTUUYECKass 00paboTKa JaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeT n3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
OT HeopraHuyeckoi npuposl. CBoHCTBAa OUOCUCTEM U UX pa3HOOOpasme.
YpoBHHU OpraHU3alNH OuocucTeM: MOJIEKYJIIPHO-TE€HETHYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, TMOMYJISIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - TeOlEHOTHYECKUH),
6rochepHbiit
Pa3nen 2 Xumuyecknii COCTaB M CTPOECHUE KJICTKH 10
Tema 2.1. Copepkanne ydeOHOro Matepuana
XUMHUUECKUH cOCTaB | XUMHUYECKUN COCTaB KJIETKU. XMMHUYECKHE HJIEMEHTBHI: MAaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
kieTku. Bona Bona u MuHepanpHble BemiecTBa. @YHKIIMM BOJABI U MHUHEPAJIbHBIX BEIECTB B KIIETKE. 1
Y MUHEpaJIbHbIE [TonnepskaHue oCMOTHUYECKOTO OanaHca
BEIIeCTBA ITpakTnueckoe 3ansATHE!
Ne 1 «buonoruueckass poiab MHHEPAJIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESITEIbHOCTU 1
OpPTaHWU3MOB, MPOSIBIICHUS TUCOATTaHCA MUHEPATTBHBIX 2JIEMEHTOB) OK-01, OK-02,
Tema 2.2. Coneprkanue yueOHOro MaTepuaa OK-04
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buonornyecku
BaKHBIE XUMUYECKUE
COEIMHEHUSI

benku. CoctaB u crpoeHue 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. HezameHnmble u
3aMEHHMBIE AMUHOKHUCIOTBL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOIA
MOJIEKYJbI (TIepBUYHAS, BTOpUYHAS, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHYECKHE
cBoiictBa OenkoB. buomornyeckue ¢yHkuun OenkoB. DepMeHTHI — OHOJOTHYECKUE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTp, CyOCTpaTHas CHEHU(PUUYHOCTD.
Kodepmentsl. Butamuabl. Otinudnst epMEHTOB OT HEOPTaHUIECKUX KaTaTn3aTOPOB.
VYrneBoabl: MOHOcaxapuabl (TJIr0K03a, prbo3a u ae3okcupubo3a), nucaxapuiabl (caxaposa,
JIAaKTO3a) W TOJHcaxapubl (Kpaxmall, TJIMKOTEH, IeJUT0JIo3a). buomorndeckue (yHKIIUU
yraeBonoB. Jlunuael:  Tpurimuepunbl, Gochonunuasl, crepounsl. [ uapoduiabHO-
runpodoOHbIe cBOKCTBA. bruonornueckue GpyHkmu aunuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB
U JUIIUJ0B KaKk UCTOYHUKOB 3Heprun. Hyknennossie kucnotsl: JJHK nu PHK. Hykneoruabsr —
MOHOMEpbI HYKJIeHMHOBBIX KucioT. Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynknuun PHK.
ATO®: crpoenne u GyHKIIUU

JlaboparopHble 3aHATHS (Ha BEIOOp IpernojaBaTesis)

Ne 1 «Onpenenenue Burtamuna C B IpoJIyKTax MUTaAHUS

win «OnpezeneHre HaInYKus KpaxMaia B IPOJIyKTax MUTaHUS

i «['uapopunbHO-THIPOGOOHBIE CBOWCTBA JTUITHIOBY

win «M3ydyeHne KaTaJuTHYeCKOW aKTUBHOCTH (EpMEHTOB (HAa MpHUMEpe aMuiIa3bl MU
KaTaJyia3bl)»

Tema 2.3.

CtpyKTypHO-
(byHKIMOHATbHAS
OpTaHu3aIysl KIETOK

CopepxaHue yaeOHOT0o MaTepuana

[MuTonorus — Hayka o kietke. Kinertounas Teopust — npuMep B3auMOAEUCTBUS Uaei U pakToB
B HAyYHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Knerka kak nenoctHast xuBasg cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
memOpaHna, mosiekynbl JIHK kak renernueckuil anmapar, cucTeMa CUHTe3a Oeska.

Tunel KIETOK: JykKapuoTH4ecKas U mnpokapuornyeckas. (OCOOEHHOCTH CTPOECHHUS
npokapuoTuyeckoit kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJeTKd. OCHOBHBIE OTJIMYUSL PACTUTEIBHOM, )KUBOTHOU M TpuOHON KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJIETOYHAs CTEHKa, TIIIMKOKaIMKC, MX (yHKiuu. Ilmazmatuueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKITUH.

[lutoriasma u ee opraHouabl. OmgHomemOpanHble opranoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHJPHH, IUIACTUJBIL.
[TponcxoxxaeHne MUTOXOHAPUN M TwacTul. Buasl mmactun. HememOpaHHBIE OpraHouIIbI
KJIETKH: PUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOJIH, PECHUYKU, KIyTUKU. DyHKUUU
OpraHOMJOB KJIETKU. BKiItoueHus.
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Anpo — perynaropHslii 1eHTp kieTkd. CTpoeHue sijpa: sjepHas 000JI0uKa, KapuoIuiasMma,
XPOMATHH, SJPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlaGopaTopHple 3aHTHS (Ha BBIOOD MTPENOoaBaTelis)

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

i «M3ydeHue cTpoeHus KJIETOK PacTeHHi, )KUBOTHBIX W OAKTEPHid MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOINpPENapaTax U UX OIMUCAHUE»

wn «[IpoHuriaeMocts MeMOpaHsbI (TJIa3MOJIH3, IETIIa3MOIIN3)»

Pazgen 3. dKKuzHeaeaTeJbHOCTDH KJIETKH

Tema 3.1.
OO0OMeH BelecTB
U TIPEBpAILCHHUE

SHEPTUU

B KJIIETKE

CopepxaHue yaueOHOro MaTrepuana

OOmeH BeniecTB, WK MeTa00JIN3M. ACCUMIIALNS (TJIACTUYECKUA OOMEH) U TUCCUMMIISLINS
(oHepreTuueckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHEHMs BEIIECTBA W DHEPTrMM B NMOHMMAHMK MeTabonm3ma. Turbel oOMeHa BeIIeCTB:
aBTOTPO(HBIA M TeTepOoTpodHBIA. Poilb (epMEHTOB B OOMEHE BEHISCTB M IPECBpPAICHUH
sHeprun B Kkietke. PortocuHTe3. CBeroBas M TeMHOBas (azbl QorocuHTe3a. Peakunum
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
BnusiHue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILIEHHS €0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX pAacTeHMH. XeMOCHHTEe3. XEeMOCHHTe3Upyloluue OakTepuu. 3HaYCHHE
XEMOCHHTE3a /U1 dKU3HU Ha 3emiie.

OHepreTuyecknii oOMeH B KieTke. PacienyieHre BemecTs, BbIACICHHE U aKKyMYJIHPOBaHUE
SHEPruM B KIIETKE. DTalbl dHEpreThyeckoro ooMeHa. I'nmukonus. bpoxkeHue U ero BUIBI.
Kucnoponnoe okucieHue, wim kieToyHoe abixaHue. OxucnutenbHoe (ochopuarpoBaHue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Buocunres Oenka

Copepkanne y4eOHOro Marepuana

Peakumum MmatpuuHoro cuHte3a. [enermueckas wuHpopmanus u JHK. Peamuszanus
reHeTHuYecKoil nHpopMaluu B KieTke. ['eHeTnueckuit Koa u ero cBoiicra. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. ITanbl TPaHCIALMH.
Koaunposanue amuaokuciot. Pons pubocom B 6buocuHTese Oenka

HpaKTI/ILIeCKOC 3aHATUC

No 2 «Pemenue 3a1a4 Ha ONpeAEICHUE MTOCIEA0BATEIbHOCTH HYKIEOTHIOBY

Tema 3.3.

CopepxaHue yaeOHOro MaTepuana

OK-01, OK-02,
OK-04
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Bupycsl

Hexierounsie hopmsel xku3HU — BUPYCHl. McTopus oTkpeitust BupycoB (/. Y. liBaHoBckuit).
OcoOeHHOCTH CTPOSHHSI M )KM3HEHHOTO IMKJIa BUpYycoB. bakTepuodaru. bonesnu pacrenui,
KMBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHnoaedunura yenosexa (BUY)
— Bo30Oynutens CIIM/]a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUI

Pasznea 4. Pa3MHOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
JKM3HEeHHBIN [TUKIT
KJIETKU

Copepxanne yueOHOro Marepuaa

Knerounsnii 1uKiI, WIM SKA3HEHHBIH HMKI KieTku. MuTepdasa m mmro3. Ilpoueccsl,
npoTtekaromue B uaTepdase. Perukamnus — peakius matpuanoro cunre3a [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTUll. JIUIIONIHBIN U TalIougHbIA XPOMOCOMHBIE
HaOopbl. XpoMmaTuipl. LlUTONIOrMUECKHE OCHOBBI Pa3sMHOXKEHUS U HMHIUBHIYaIbHOTO
pa3BUTUs OpraHu3MoB. [lenenue kietku — Muto3. Ctaguu muto3sa. [Iponecchl, npoucxoasiuye
Ha Pa3HbIX CTaAuAX MUTO3a. buonormueckuii cmbicn murosza. Ilporpammupyemast rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI Pa3MHOKEHUS
OpPraHHU3MOB

CopepxaHue yaeOHOro Marepuana

®DopMBbI Pa3MHOKEHHUST OPTAaHU3MOB: OECIOJIOe U TMOJIOBOE. BHIIbI OeConoro pa3MHOKECHUS:
JIeJICHUE HAJBOC M TTIOYKOBAHHUE OJTHO U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHKE, BET€TATUBHOE
pasmHokenue. IckyccTBEeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAYCHHUE JIJIsl CEICKIIUH.
[TonoBoe pa3mMHOKeHHUE, ero oTnuuMs oT Oecmoinoro. Meiio3. Craguu meitosza. [Ipoiecchr,
MPOUCXOAAIIME Ha cTaguax wmeino3a. lloBemenwe xpomocom B wmenose. KpoccuHrosep.
buonornueckuii cMbICI U 3HaUeHUE Melio3a. ['ameTorenes — mpoiecc 00pa3oBaHUs MOJIOBBIX
KJIETOK Yy KUBOTHBIX. [10JIOBBIE XKeNne3bl: CEMEHHUKU W sudHUKH. OOpa3oBaHUe U Pa3BUTHE
MOJIOBBIX KIETOK — TaMeT (CIepMaro30Hj, SIHMIIeKIeTKa) — CIEepPMaTOreHe3 M OOTeHE3.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmonorBopenue. [laprenorenes

Tewma 4.3.
NuauBunyansHoe
Pa3BUTHE OPraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

WNunuBrayanbsHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTarnbl
SMOpPUOHANILHOTO pa3BUTHA y TMO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPYJISLUS,
opranorere3. IlocTamOpuoHanbHOe pazBuTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHUS:
npsMoe, HerpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKJAEHHBbIE ypojacTBa. Poct u pasButrue pacteHuil. OHTOreHes3
LIBETKOBOI'0 PACTEHHUs: IBOMHOE OIUIOJOTBOPEHUE, CTPOCHUE CEMEHH, CTAaUU PA3BUTHS

HpaKTI/ILIeCKI/IC 3aHATUA

Ne 3 «ndexnronHbIe 3a00JI€BaHUS U STIHJIEMHH B UCTOPUHU YETOBEUYECTBAY.
Ne 4 «BaxknuHanus kak npoduiakTuka nH(EKIMOHHBIX 3a001eBaHM

OK-01, OK-02,
OK-04

Pa3pnen S. HacieACTBEHHOCTh H H3MEHYHUBOCTH OPraHU3MOB
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Tewma 5.1.
3aKOHOMEPHOCTH
HacJIeI0BaHMsI

Copepxanue yueOHOro Marepuana

[TpenmMeT u 3amaun T€HETUKU. Poib HUTOIOrMU M SMOPUOJIOTMH B CTAHOBJIEHUU I'€HETHUKH.
Bknan poccuiickux M 3apyOexHbIX Y4Y€HBIX B Pa3BUTHE TE€HETHKH. MeTOIbl TI'€HETHKH
(ruOpuaONOrNYeCcKuil, LUTOTEHETUYECKUH, MOJIEKYJIIpHO-reHeTuueckuil). OCHOBHBIE
reHeTUYeCcKue MOHATH. [ 'eHeThyeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPELIMBAHUH.
3aKOHOMEPHOCTH HACJICIOBAHMSI IPU3HAKOB, yCTaHOBIIEHHBIE | . Menaenem. MoHoruOpuHoe
CKpelMBaHME. 3aKOH eAuHooOpa3us TIubpuioB nepBoro mnokojeHus. IIpasuio
JOMMHHMPOBaHMsI. 3aKOH paclleIuleHus npusHakoB. ['mmoreza umcrorsl ramer. [lonmHoe u
HEMOJIHOe  JOMUHHMpoBaHue. JlurubpuaHoe  CKpeulMBaHHE. 3aKOH  HE3aBUCHMOTO
HacJleJoOBaHMsI NIpu3HaKoB. lluToreHernueckne OCHOBBI JUTHMOPHUIHOIO CKPEIIMBAHMUS.
Ananuzupyroniee ckpeliuBaHue. lcronp30BaHME aHAIM3UPYIOLIETO CKpEIIMBaHUS IS
OTIpeIeNIeHUs] TEHOTUTIA 0COOH

HpaKTqucxoe 3aHATUC

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

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MIPU3HAKOB

CopepxaHue yaueOHOro MaTrepuana

CueruieHHOE HaclieoBaHue mpu3HakoB. Pabora T. Moprana 1o clierieHHOMY HacJae0BaHUIO
reHoB. HapyliieHue cluiemyieHusi TeHOB B pe3ylbTaTe KPOCCHHIOBEPA. XPOMOCOMHAs TEOPHs
HACJIEJACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

['enetnka moma. XpoMOCOMHOE OIpEeaeNeHre Moja. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
I'omorameTHnle 1 TeTCpOraMEeTHBIC OPraHU3MBbI. HaCJ'IeI[OBaHI/Ie IIPHU3HAKOB, CHCIUICHHBIX C
M10JIOM

IIpakTHueckoe 3aHsTHE

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

Tema 5.3.
3aKOHOMEPHOCTH
WU3MEHUYUBOCTH

CopepxaHre yaeOHOTo MaTepuana

N3meHunBOCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHUYMBOCTH. XapaKTEpUCTHKA MOAM(PUKALMOHHOW H3MEHYHMBOCTH.
BapunannoHHbIN psn v BapuanmonHas kpuBas. Hopma peaknuum npusnaka. KonnuectBeHHbIE
U KauyeCTBEHHblE MpPHU3HAKM M HX HopMa peakuuu. CBoicTBa MOIUPHUKAIIMOHHON
M3MEHYHMBOCTH.

OK-01, OK-02,
OK-04
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HacnencrBeHHas, WM TIeHOTUNIMYECKas W3MEHYMBOCTb. KomMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u MOMOBOM MpOLIECC — OCHOBa KOMOWHATHBHOM HW3MEHYMBOCTH. MyTalMOHHAs
n3MeHunBocTh. Kiaccudukanuss MyTauuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
NPUYHHBI MyTanuid. MyTtareHHble akTopbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOM
WU3MEHUYUBOCTH

H. 1. BaBunosa

HpaKTI/I‘ICCKOC 3aHATUC

Ne 7 Pemenue 3amad Ha OIpPENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB MPU PA3TMYHBIX THIAX B3aUMOJEWCTBUSA I'€HOB, COCTABICHHE T€HOTUIIUYECKUX
CXEM CKpCIIMBAHUA

Tema 5.4.
I'eneTnka uesoBeka

Copepxanue yaueOHOro Marepuana

I'eneruka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJABl TI'€HETHKU YEJIOBEKA:
reHealornYeckui, OJIM3HENOBbI, LUTOT€HETUYECKUH, OMOXMMHUYECKUN, MOJEKYISPHO-
reHeTnyeckuil. COBpEMEHHOE OIpeAe/IeHUE T€HOTUIA: IOJIHOI€HOMHOE CEKBEHHPOBAHUE,
IFeHOTUIIMPOBaHMUe, B TOM uucie ¢ nomouisto [11[P-ananu3a. Hacnencreennsle 3aboseBanus
YyeJloBeKa: TEHHble O00Je3HH, OOJIe3HW C HAcIEJCTBEHHOW MPEapacIoyioKEHHOCTbIO,
XpoMOcoMHbIe 0Oose3Hu. ComaTtudyeckue U reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[TpuHumnel  3710poBOrO  00pa3za JKHU3HM, JAWAarHOCTUKH, TMPOPWIAKTUKUA U  JICYECHUS
reHeTHYecKux  Oone3Hel.  MeauKo-reHeTH4ecKoe  KOHCYJIbTHpOBaHME.  3HAYCHHE
MEAMIMHCKOW TEHETUKH B MPENOTBPALICHUH W JICYEHWHM TIE€HETHYECKHX 3a00JeBaHMM
4eJI0BEKA

IIpakTHueckoe 3aHsATHE

No 8 «Cocrapnenue u aHaJIu3 POJIOCITIOBHBIX YETIOBEKA

Pa3gen 6. DBoIOINOH

Hasl OMoJIorus

Tema 6.1.
OBOIIOIMOHHAS
TEeOpHUs
U €€ MECTO
B OMOJIOTHH

Copepkanne y4eOHOro Marepuana

[TpennochuIKy BO3SHUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHASA TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIONMOHHON TEOPUM HaA pa3BUTHE OWUONOTHMM M JAPYTUX HayK.
CuzerenscTBa 3BotonuH. [laneoHTONOrMUECKHE: TOCIIE0BATEIBLHOCTD MOSIBJICHHS BUIOB B
MaJIEOHTOJIOTUYECKON JIETONHMCH, NepexojHble (Gopmbl. buoreorpaduyeckue: cXoicTBO U
pasnuune dayH U GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUUUs
3M6pI/IOHOB Pa3HBIX BHUAOB IMO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTUYHBIC,

AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpPraHbl, dTaBU3MBbIL. MOJICKyJI}IpHO-6I/IOXI/IMI/I‘-ICCKI/IGI

OK-01, OK-02,
OK-04
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CXOJICTBO MEXaHHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex
JKMBBIX OpPTraHHU3MOB.
OpomonmonHass Teopus Y. JlapBuna. IIpennochbulku BO3HHUKHOBEHUS JIapBHHH3MA.
JBumKkyye cuibl 3BOJIOLUMHU BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOKEHHUE IIpU
OTPaHUYCHHOCTH PECYPCOB, HEONpe/eiIEHHAs M3MEHUYMBOCTh, O0OphOa 3a CYIIECTBOBAHME,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MukposBoiaronus

Copepxanue yueOHOro Marepuana

Cunrernueckas teopust 3Boitoruu (CTD) u €€ oCHOBHbIE NOJIOKEHUSA. MUKPOIBOIIOLMSL.
[Tomymnsiuys Kak eAMHKUILIA BUJA U SBOJIIOLUH.

JBmwxynme cuibl ((hakTOPBI)IBOIIONUK BUAOB B IpHpoJe. MYTalMOHHBIN Npolecc u
KOMOMHATUBHAs HM3MEHUYMBOCTh. llomynsnuoHHble BONHBI M apei¢ reHoB. M3omsauus u
murpanus. EcrecTBeHHBII o0TOOp — HampaBistommid (akrop sBomonun.  Dopmbl
€CTeCTBEHHOro ot1oopa. IIpucnocoOieHHOCT, OpraHu3MOB Kak pe3yjbTaT 3BOJIOLMH.
[Tpumepsl mpucocoONeHH y OpraHu3MoB. ApoMopdo3bl M HAHOAAANTalMu. Bum u
BugooOpa3oBanue. Kpurepuu Buna. OcHoBHBIE (pOpMBI BUI000pa3oBaHus: Treorpaduyeckoe,
HKOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

CopepxaHue yaeOHOro MaTrepuana

MakposBomtonusi. DPopMbl  IBOJIOLMU:  (QHUIIETHYECKAs,, IUBEPreHTHas, KOHBEpreHTHas,
napauensHas. HeoOpatuMocTh 3BOMIOIUN

[TpakTuueckoe 3aHsTue (Ha BRIOOP MpEnogaBaTeis)

Ne 9 «CpaBHeHue BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»
win «OnucaHue NpUCocOOIEHHOCTH OPraHu3Ma U €€ OTHOCUTENNBHOTO XapakTepay

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

CopepxaHue yaeOHOTo MaTepuana

JlonayuyHble TPEICTaBICHHS O 3apOXKIACHUM XU3HW. HaydHble rumore3sl BOZHUKHOBEHHS
KU3HU Ha 3emiie: abMOreHe3 U MaHchepMus. XUMHUUecKas 3BOMONHs. AOHOTreHHbIN CUHTE3
OPraHWYECKHX BEIIECTB M3 HEOPraHWYECKHUX. OKCIIEPUMEHTAJIbHOE IOATBEPKICHHE
XUMHYECKON »BoNronMd. HavanbHble 3Tambl OMoiorumueckoil spomrormu. ['mmoreza PHK-
mupa. PopMupoBaHHE MEMOpPaHHBIX CTPYKTYp M BO3HHKHOBEHHE MpPOTOKIETKH. [lepBbie
KJIETKHM U UX dBOMIOLUsA. POPMUPOBAHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3zButne xu3Hu Ha 3emiie 10 3paM U nepuogam. Karapxeit. Apxeiickas U poTepo30McKas
opel. Ilanmeosoiickas spa M e€ mnepuoabl: KeMOPUHUCKUN, OpPJOBHUKCKHHA, CHUIYPUHCKUH,
JIEBOHCKMI, KAMEHHOYTOJIbHBINA, TepMCKH. Me3030iicKas 3pa U €€ Nepuoabl: TPUACOBBIM,

OK-01, OK-02,
OK-04
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IOpcKuii, MenoBoM. KaifHo3olckass 3pa W €€ mepuoibl: MajJeOreHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpPraHu4YCCKOro Mupa.

Copepxanne yueOHOro Marepuaa

Cucrema OpPraHu4eCKOro Mupa KakK OTpPaXCHUC SBOJIIOLWH. OCHOBHBIC CHCTEMAaTHUUYCCKHE
I'pyIIibl OPpraHnu3MoOB. XapaKTepI/ICTI/IKa KiimMaTa U Ir€OJIOTHYCCKHUX ITPOLECCOB. OCHOBHBIE

ITpoucxoxaenue ATaIlbl 3BOJIIOIMY PACTUTENFHOTO U )KUBOTHOTO MUpa. ApoMOp( 036l Y paCTEHHI 1 5KUBOTHBIX.
YeJoBeKa — [NosiBnenue, pacuBeT ¥ BBIMUPAHHE TPYIII )KUBBIX OPraHU3MOB.
aHTPOIIOT€HE3 OBomonys  4eJoBeKa. AHTPONOJOTHS Kak Hayka. Pa3BuTHe TpeACTaBICHUN O
INPOMCXOXKACHUU ueloBeKka. Meroapl u3ydeHHMs aHTpornoreHe3a. CXOACTBa M pa3iMyus
YelnoBeKa W IKMBOTHBIX. CHCTEeMaTHYecKOoe IIOJIOKEHHE 4YelloBeKa. JIBmKymme CHiibl
(dbakropsr) anTpomorenesa. HacnmencTBeHHass W3MEHYMBOCTH W E€CTECTBEHHBIH OTOOP.
OO6mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUI TPY/a, MBIIIJICHHE, PEYb
Tema 7.3. CopneprkaHue yueOHOro MaTepuaia

OCHOBHBIE CTaIUA
3BOJIFOLIMY YEI0BEKA

OcHOBHBIE CTaguu KW BCTBHU OJOBOJIOIHHU YCJIOBCKA: aBCTPAJIONUTCKH, YenoBek YMGHBIﬁ,
Yenosek mpsiMoxosuinii, UenoBek HeaHAepTanbckuii, YenoBek pa3yMHBIH COBPEMEHHOTO
tuna. Haxonku nckonaembix OCTaHKOB, BpeMs CYIIECTBOBAHUs, 00JIacTh pacnpoOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpoIleouHas (eBpasuiickas), HEerpo-
aBcTpajoujHas (dKBaTOpHalibHAas), MOHTOJIOMAHAS (a3uaTCKO-aMepHKaHCKas). UYepTsl
MPUCTIOCOOJIEHHOCTH TMPEJCTaBUTENIEH YEIOBEYECKUX pac K YCJIOBHUSM CYLIECTBOBAHMS.
EnnncTBO uenoBeueckux pac. Kpuruka pacuzma

[TpakTuueckoe 3aHsTue (Ha BRIOOP MpEnogaBaTeis)

Ne 10 «Bpems u myTH paccesieHus 4eI0BeKa 10 MIaHETe»
i «IIprucrnoco6neHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM cpebl. BiusiHue reorpaduyeckoit
cpebl Ha MOpGOJIOTHIO M (DU3HMOJIOTHIO YETOBEKay

Pa3nes 8. OpranusMsbl M OKpYsKalOIIas cpena

Tema 8.1.

| Conepxanne yuebHOro Matepuana

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

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

JKU3HU. BOJIHAs1, HA3€MHO-BO3Ty1IIHAs], [IOYBEHHAs!, BHYTPUOPIaHU3MEHHast. DKOJOrMuecKue (GaKkTophl. 2
DKOJIOrn4YecKue Knaccugukarus skonoruyeckux (pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOTIOT€HHBIE.
(baxTopsl JlelicTBue 5KOJOrMUecCKUX (aKTOPOB Ha OpraHum3Mbl. AOuoTrndeckue (aKkTopbl: CBET,
TeMIiepatypa, BiIaxHOCTb. Doronepuonusm. [IpucrnocobneHus opraHuU3MOB K JACHCTBHUIO
abuornueckux (axkropoB. buonornueckue putmbl. buotnueckue Qaxtopsl. Buabl
OMOTHYECKUX B3aUMOJICHCTBUM: KOHKYPEHIIMS, XWUIIHWYECTBO. llapa3zuTusm, myTryanusm,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAaXJIEOHWYECTBO), aMEHCAINU3M, HeiTpanusM. 3HaueHue
OMOTHYECKUX B3aUMOACHCTBUMN JJIs CYIIIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX
Tema 8.2. CopepxaHue yaeOHOro Marepuana
OKoJOorn4ecKkue OKOJIOTUYECKHE XapaKTEepUCTUKH momnyasiuud. OCHOBHBbIE IOKa3aTead  IOIMYJIALUU:
XapaKTepUCTUKU YHUCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauusd. JnHamumka 1
MOMYJISILIUU YHUCJIEHHOCTH MOMYJISIIMK U €€ Peryssius
ITpakTHueckoe 3aHATHE 1
Ne 11 «Iloycy€r na0THOCTH MOMYJISIIMK pa3HbIX BUJOB PACTECHUI
Pa3nen 9. Coo01ecTBa M 3K0JI0THYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Copepkanne ydeOHOro Marepurana OK-04, OK-07
CoobmecTBa Coo061ecTBO Opranu3mMoB — 6uoreHo3. CTpyKTypbl OMolieH03a: BUI0BasA, IPOCTPAHCTBEHHAA,
OpraHN3MOB, Tpouueckas (nuiesasi). Buabli-nomuHanTsl. CBSI3U B OUOIIEHO3E.
HKOCUCTEMBI Okonoruyeckue cucrteMsl (9kocucteMmsbl). IloHsaTne 006 »sKkocucTemMe U OUOreolLeHO3e. 2
@OYHKIMOHATIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BeriecTB U MOTOK 3HEPruu B 3KocucTeme. Tpoduueckue (IMUILEBBIE) YPOBHH
skocucTteMbl. [lumeBsie nenu u ceru. OCHOBHBIE TOKAa3aTENM HSKOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKUE MUPAMUIbI: MPOIYKIIMH, YUCIEHHOCTH, OMomacchl. CBOHCTBa
9KOCUCTEM: YCTOWYMBOCTb, caMoperyisiius, pazputue. Cykueccus
Tema 9.2. Coneprkanue yueOHOro MaTepuaa
[IpupoaHbie [IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. ODKOCHCTEMa XBOWHOTO WIIU
9KOCHCTEMBI HIMPOKOJINCTBEHHOTO jeca. AHTpPOIIOT€HHBIE DKOCHCTEMBI. ATpOIKOCHCTEMBI.
Ypboskocucrtembl. buonornueckoe M XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHCTEM H 2
ypboskocucteM. buopasHooOpasue kak ¢akrop ycroitumBoctu skocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. ConeprxaHue yueOHOro MaTepuaa
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buocdepa —
riobanpHas
JKOCHUCTEMA 3EMIIU

VYuenue B. U. Bepranckoro o 6uocdepe. ['panunipl, coctaB u cTpykTypa 6uochepsl. XKupoe
BemecTBO M ero ¢Qynkmun. OcobeHHocT OHOChEpbl Kak TI00aTbHOW 3KOCHUCTEMBL.
JluHaMuveckoe paBHOBeCHE W OOpaTHas CBsizb B Ouocdepe. KpyroBopoTel BemiecTB u
OMOreOXMMHUYECKHE IHKIBI 3JEMEHTOB (yriepoaa, aszoTa). 30HaJIbHOCTH OHOC]epsl.
OCHOBHBIC OMOMBI CYIIIN

Tema 9.4. IIpodeccrnonaibHO OpUEHTHPOBAHHOE COleP KaHNeE (COAepPKAHNEe MPUKJIATHOTO MOYJIs1)
Brusiaue YenoseuecTBo B Omochepe 3emin. AHTpONOreHHbIe U3MeHeHus1 B Ouocdepe. ['modaibHbIe
AQHTPOIOTCHHBIX sKosiornueckue mpodnembl. CocyliecTBOBaHHE NPUPOABI U deroBeuecTBa. CoxpaHeHHE
(bakTOpOB Ha Ouopa3zHooOpa3usi Kak OCHOBa ycroWumBocTH Ouocdepbl. OcHOBa palMOHATBLHOTO
ouochepy YIIpaBICHUS IPUPOJTHBIMHU PECYPCaMU M X HCIIOJIb30BaHue. JJoCTIKEeHUST OMOJIOTHH U OXpaHa
IPUPOJIBI
[TpakTuueckoe 3ansTue (Ha BRIOOD MpEnoaaBaTeis)
No 12 «OT1Xx0/161 TPOU3BOJICTBAY
WIH «IKOJIOTHYECKHE ACTIEKThI MPOPECCUOHATBHON JEATETLHOCTH
i «[IpodunakTika npodeccuoHaIbHBIX 3a00ICBaHHI»
i «BimstHue npon3BoACTBEHHBIX (DaKTOPOB HA OPTaHU3M YEITOBEKa»
Tema 9.5. IIpodeccrnonaibHO OPHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE TPUKJIATHOT0 MOYJIs1)
Bnusuue conuanbHo- | 3710poBbe M €ro cocTaBsioiue. GakTopel, TOJ0KHUTEIBHO U OTPUIIATSIFHO BIIMSIOIINE HA
JKOJIOTUYECKUX opraHu3M 4YenoBeka. [IpoOrema TEXHOTEHHBIX BO3ACMCTBUI Ha 3J0pOBbE YeNOBEKa

¢dakTopoB Ha
3/I0POBBE YEIIOBEKA

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

JlaGopaTopHblie 3aHATHS

No 3 «YMcTBEeHHAs! pabOTOCTIOCOOHOCTEY

win «BnusHue abnotudeckux (pakTopoB Ha UeIoBeKa» (B KaueCTBE TPUITEPOB, CHIKAIOIIUX
paboTOCIOCOOHOCTh,  MCHOJB30BAaTh  YCIOBHUS  OCYIIECTBIEHUS  MPO(EeCcCHOHATBLHOM
JeSTeNIbHOCTH: IIIyM, TeMIIepaTypa, punyeckas Harpy3Ka u T.1.)

Pa3nen 10. Cesiekunsi OpranHn3mMoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U IpoIecC

CopepxaHue yaeOHOro MaTepuaa

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

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




CEJIEKIINU. MaccoBblit
U WHAWBUIYAIbHBIH OTOOPHI B CEJIEKIMH pacTeHU M KUBOTHBIX. OLEHKa 3KCTEpbepa.
bauskoponcTBeHHOEe ckpeluBaHue — MHOpUIMHT. YuncTas nuHusA. CKpelyBaHUE YHCTBIX
muauil. ['ereposuc, mnu rubpuanas cuna. HepoacTBeHHOE CKpellMBaHME — ayTOPUIMHI.
Otnanénnas rubpuauzanus U e€ ycrnexu. VCKycCTBEHHBIH MyTareHe3 M IOJIy4eHHe
ITOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX M1 MUKPOOPTaHU3MOB

Tema 10.2. buotexHosoruss kKak oOTpacib MNpoU3BOJCTBA. ['€HHas WHXeHepus. OTambl CO3JdaHUA
OcHoBBI pexomOuHanTHOM JIHK u TpancrenHbix opranusmos. Kierounas unxeHepus. Kierounsle 2
OMOTEXHOJIOTUU KYJIBTYPBI. MuKpOKIOHaIbHOE pa3sMHOMKEHHUE pacTEeHHH. Kionnposanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6aembl. 'MO — reHeTHuecKu MOAU(PULIPOBAHHBIE OPraHU3MbI
Tema 10.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJIeP:KAHME (COAepKaHUe NPHUKJIAHOT0 MOYJISA)
buorexnonoruu OCHOBHBIE HalpaBJIEHUs] COBPEMEHHONW OMOTEXHOJIOIMH B IPOPECCUOHATIBHOM 1EATEIIbHOCTH
B )KM3HH U podpeccuut | yeaoseka. Mero sl 0MoTeXHOI0rHH. OOBEKTHI OMOTEXHOIOIUU. DTHKA OMOTEXHOJIOIHYECKIX
U TEHETMYECKMX OJKcrepuMeHToB. [IpaBunma mnoumcka M aHanu3a OMOIKOJIOTHYECKOM -
uHpOpMaLUN
U3 Pa3IMYHBIX UCTOYHMKOB (HayyHas M y4eOHO-Hay4Has JIMTepaTypa, CpeAcTBa MacCOBOM
uH(popmManuu, cetb IHTEpHET U 1pyrue)
ITpakTHueckoe 3aHATHE 2
Ne 13 Ananu3z nndopmanuy 0 HayuHbIX JOCTUKEHUSIX B 00J1aCTH F€HETUUECKUX TEXHOJOTUH,
KJIETOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.
No 14 Dcce ¢ mpeseHTanueit mo reme
Pa3znen 11. Pemenne KeiicoB B 00,1aCTH OMOTEXHOJIOTHIA 6
Tema 11.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (CoiepKaHue PUKJIATHOT0 MOAYJIs)
CoruanbHO- DTHYECKUE ACIEKTHI pa3BUTHA OMOTEXHOJIOTHHA U IPpUMEHEHHE UX B JKU3HHU YCJIOBEKA, ITOMCK OK-01, OK-02,
STHYECKHE ACICKTRl | i aHANIW3 UH(OPMALIUY U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-Hay4Has JIUTepaTypa, 2 OK-04, OK-07
OHOTEeXHOIIOT Uit CpelcTBa MaccoBoi HH(popMaIu, cetb IHTepHeT u apyrue)
ITpakTHyeckue 3aHsTH 4
Ne 15 Ananu3z nunpopmanuy 00 ITUHUECKUX aCTIEKTaX Pa3BUTHS OMOTEXHOJIOTUI
Ne 16 Dcce ¢ nmpe3eHTanmen o TeMe
IIpomexyTounas arrectaums (quddepeHIIMPOBaHHBIN 3a4eT)
Bcero: 72
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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
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