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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

40.02.04 «¥OpucnpyneHus»

1.2. Henu u miiaHupyemMble pe3yJabTaThl 0CBOCHHUS TUCIUILIUHBI:
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 npodeccuonansHoil HampaBieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHMILTAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIOIIUMUCS 3HAHUSIMH O CTPYKTYpHO-
(yHKIIMOHAJIBHOW OpraHu3alliy JKMBBIX CHCTEM pa3HOIO paHra M MpHOOpETEeHUuE YMEHHM
WCIIOJIb30BATh ATH 3HAHMS JIJIsl TPAMOTHBIX JEMCTBUI B OTHOLIEHUH OOBEKTOB KUBOM MPUPOIBI U
peIIeHUs PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.
JoctrxeHne 1eau u3ydyeHus: AUCUUIUIMHBL «buonorus» Ha 6a30BOM ypoBHE oOecreunBaeTrcs
pELIeHNUEM CIIEIYIONX 3aau:
o OCBOEHHE O00yYarolmMMHCS CHCTEMbl 3HaHMM O OMOJOrMYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIax, CIYKallUX OCHOBOH Uil (OpMUpPOBaHUS
MpeACTABICHUI 0 €CTECTBEHHO-HAyYHOI KapTHUHE Mupa,
0 METO/AaX HAy4yHOro IO3HaHMs, CTPOEHHUH, MHOTOOOpa3HMH M OCOOEHHOCTSAX MKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3allMM, BbIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OHOJIOrnH;
o dbopMupoBanue y 0o0y4armuxcs MO3HABATENIbHBIX, MHTEJJIEKTyaJIbHbIX
U TBOPYECKMX CIOCOOHOCTE B Ipollecce aHaiau3a JaHHBIX O MyTSIX  Pa3BUTHUS
B OMOJIOTMH HAay4YHBIX B3IJIA0B, 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 ONBITA, MOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;
. dbopmupoBaHre y 00YyJarOMUXCs YMEHHUM WIUTFOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAaHUW B MPAKTUYECKOW MEATEIbHOCTU YEIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX

TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;



° BOCIIMTAaHUC y6e)KI[éHHOCTI/I B BO3MOXHOCTH ITO3HAHUS YEITOBEKOM >KHBOMU

MPUPOJIBI, HEOOXOTUMOCTU OEPEKHOIO OTHOILIEHUS K HEH, COOIIO/IEHUSI STUYECKUX HOPM IpU
IMPOBCACHNU 6I/IOJIOI‘I/I‘-IGCKI/IX HCCHCHOBaHHﬁ;

. OCO3HAaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS HKOJIOTMYECKOM
KYJIBTYPBI, U1 (GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

. 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 pe3yJabTaTbl OCBOEHHS 0011€00pa30BATEIbHOM IMCUMILVIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

O6mme xomnetenuu (naiee — OK) u npodeccuonansupie komneteHmu (naiee — [MK) ®IOC
CIIO B COOTHECEHHUH c JUYHOCTHBIMH, METaIpeIMETHBIMU
W TpeIMeTHBIMH  pe3ylbTaTamMu  oOydeHuss 0azoBoro ypoBHs (manee —  [IPO)

®I'OC COO npexncrapiieHbl B Ta0IULIE:



Koa n ILnanupyembie pe3yJbTAThl 0CBOCHHS TUCHHIIIUHBI

HanMeHOBaHHe

(l)OpMI/lpyeMbIUX Oo6ue JMCcHUNIMHAPHbIE

KOMIeTeH Ui
OK O0l. Breibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxarh B dacTu: | [IP6 1. ChopMupoBaHHOCTH 3HAHWN O MecTe M POJH OMOJIOTHU
croco0bl  pelieHus | TPYAOBOIO BOCIIUTAHUS: B CHCTEME€ HAay4YHOIO 3HaHMs;, (YHKUMOHAIbHOM TIPaMOTHOCTHU
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HAHHWE IICHHOCTH MAacTEpCTBA, | YENIOBEKA JUIS PEIICHHS KU3HEHHBIX MPOOIeM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KAaHHE
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOH IEATEIFHOCTH TEXHOJOTUYECKON | OCHOBOMONATAOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHH:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIE€TKa, TKaHb, OpraH, OpPraHWU3M, BUJ, MOIMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHSTH | IKOCUCTEMa, OnoteHo3, 6nocdepa; Mmeraboan3M (0OMEH BElecTB
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 JOCTUKCHHUS,

- 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, CaMOBOCIIPOU3BE/ICHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYUBOCTb,
9HEpPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAsI OpraHU3aLIUs.

[1P6 3. CdopMupOBaHHOCTb YMEHMsI PacKpblBaTh COJEp>KaHUE

OCHOBOTMOJAralomux  OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 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, UCTIOJIB3yEeMbIX B OMOJIOTUH: HAOTIOICHUS

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




U TPOCKTHOW JICATEIBHOCTH,
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂa‘{y, BbIABUT'aTb I‘PIHOTC?;Y

€c peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0JIC€ peLHeHI/IH 3a1a4u
pe3yJbTaThl, KPUTHYECKH OIICHUBAaTh WX JOCTOBEPHOCTb,
HpOFHO?;I/IpOBaTI) NU3MCHCHUEC B HOBBIX YCJ'IOBI/IFIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXCS MaTepUaAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;
-- YMETbh MIEPEHOCUTH 3HAHHS B TTIO3HABATEIIBHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEIAMETHBIX
o0OJacTei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaratb OPUTHHAIbHBIC
MOJIXOJIbI ¥ PEIICHUS

HaBbIKaMKU  pa3pCHICHUA

U (opMynupoBaHMs BBIBOJAOB C HCIIOJIB30BAHUEM HAay4HBIX
MIOHATUN, TEOPUN U 3aKOHOB.

[IP6 6. CchopMupoBaHHOCTb YMEHHS BBIJACISITH CYIIECTBEHHBIC
NPU3HAKH ~ BHUPYCOB, KJIETOK MPOKAapUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA W Pa3MHOXKEHUS,
MHAMBHUIYaJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOreHesa), 00pbObl 3a
CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHMUS,
IPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIIOT€HHBIX W3MEHEHUH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEeBpallleHre SHeprun B Ouocdepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS MNPUMEHSTHh MOJIYyYEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHSI TPAKTHYECKUX PEHICHUH B MIOBCETHEBHON JKU3HU

C LIeTIbI0 00ecredeHtst 6€30aCHOCTH CBOETO 3/I0POBBS U 370POBbsI
OKpYKalOIIMUX JIOAEH, COONIOIEHHUs 3/I0pOBOrO 00pas3a >XU3HH,
HOPM I'PaMOTHOTO MOBEICHUS B OKPYKAIOIIEH MPUPOIHON CPELE;

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

[TP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OHOJOTUYECKHE
3a/1a4M, COCTABIISATh TEHOTUIINYECKHE CXEMBI CKPEILMBAHUS

JUISL pa3HbIX THUIIOB HACJEJOBAaHUS TPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATh CXEMbI IIEPEHOCA BEILECTB U YHEPTUM B IKOCHCTEMAX
(uenu nmuTaHUs, MUILIEBBIE CETH).

I1P6 9. CdopMUPOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nH(popMannlo OUOJIOTUYECKOTO  COJAEpKAHMS, BKIIOYAOILYIO
IICEBJJOHAYYHbIE 3HAHUSA W3 Pa3IUYHbIX HCTOYHHUKOB (CpeAcTBa
MaccoBod  MHGOpMallMU, HAYy4YHO-TIOMYJSpPHbIE MaTepuabl);
MHTEPIPETUPOBATH THUYECKHE ACTIEKTBI COBPEMEHHBIX
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HCCIENOBaHUN B  OWOJIOTMHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTth rjao0aJibHbIE 9KOJIOTHYECKHE poOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBAaTH IO OTHOIICHUIO K HUM

COOCTBEHHYIO MO3HIIHIO.

I[TP6 10. ChopMHupOBaHHOCTHL YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMu M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh OHSTUHMHBIN annapar OuoJIoruu

OK 02.
Hcnonb3oBars
COBPEMCHHBIC
CpeacTBa  ITIOHWCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

U MH(OPMAIMOHHBIE
TEXHOJIOTHUH VIS
BBITTOJIHEHHS 337124
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIMuHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)XkaTb B YAaCTH:
[EHHOCTH HAYYHOTO TTO3HAHMS:

-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 OTPAXKATh:
OBnajieHne yHUBEPCAIbHBIMU y4EOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

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

U MHTEPIpETALNI0 HHPOPMALUU PA3IUYHBIX BUJOB U (HopMm
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
3HaHUS U1 OObSICHEHHUsS] OMOJIOIMYECKHX IPOLECCOB U SIBICHUH,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

C Lienbio obecrieueHust 6€30MacHOCTH CBOETO 3/I0POBbsSI U 370POBbs
OKPY’KaIOIUX JIIOJCH, COOJIONCHHST 3A0POBOTO O0pa3a >KU3HU,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpYXarolleil MpUpoIHON cpejie;
MOHWMaHWEe  HEOOXOJWMOCTH  HCIIOJB30BAaHHUS  JOCTIIKECHHH
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 10. CdopmupoBaHHOCTH yYMEHHMH co3JaBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOMN
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUIHBIN arnmapar 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:
OsnageHue 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 MHIUBHUIYaJIbHON paOOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIKCHHIO: COCTaBIATh IIJIaH  JICHCTBHH,
pacnpenensiaTb poJM € y4ETOM MHEHUHA YYaCTHUKOB

00CYyKJ1aTh 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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pacrpenensiTh pold C yYeTOM MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

HOpPM T'PaMOTHOTO MOBEJCHHS B OKPYXaroIle MpUpOAHOI cpee;

IIOHUMAaHUE  HEOOXOIMMOCTH  HCIIOJIb30BAHUS  JTOCTUKEHUI
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH Ul palMOHAIBHOTO
IPUPOAONOJIB30BAHUS

[IK 1.2. ITpumensTh
HOPMBI I1paBa Jiis
pelieHus 3a1a4 B
npogeccuoHaIbHON
JeSITebHOCTH

- Oco3HaHHBIN BBIOOp OyayIiei npodeccun u
BO3MOXKHOCTEH peain3aiii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB; OTHOIICHUE K MPO(ECCHOHAILHOU eI TeTbHOCTH
KaK BO3MOYKHOCTHU y4acCTHS B PEIICHUH JTUYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX
npobiieM.

- YMeHHUE CaMOCTOSTEIILHO OMPEIEIISATh LEIH ISATSILHOCTH U
COCTAaBIIATh  IUIAHBI  JESATEIBHOCTH,  CaMOCTOSITEIHHO
OCYILIECTBIISAT, ~ KOHTPOJHPOBATh M  KOPPEKTHPOBATH
JeSITeTbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTMDKEHUS TIOCTABJICHHBIX LEJed W peaji3allii IUIAaHOB
JESTSIIbHOCTH; BRIOMPATh YCIICIIHBIC CTPATETHH B PA3TUIHBIX
CUTYaIIHSIX.

- CdopmupoBaHHOCTh MpeACTAaBICHUI O MecTe OHOJIOTUH B
COBPEMEHHOW HAyYHON KapTHHE MHUpA: HAOIIOJCHUS U ONMUCAHHS
JKUBBIX CHCTEM, IIPOLIECCOB W SBJICHWW; OpraHu3aluud W
MpOBEACHUSI  OMOJOTMYECKOTO  SKCIEPUMEHTA,  BBIABIKCHHS
TUIIOTE3, BBIABICHUS 3HAYMMOCTH MEXAY HCCIETYyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHUS  MOJYYCHHBIX  pE3yIbTaToOB U
(hopMyIMpoBaHUs BEIBOJIOB C UCIIOJIH30BAHMEM HAYYHBIX MTOHSATHH,
TEOPH ¥ 3HAHWI MOHMMaHUE POy OMoJOTHH B (HOPMUPOBAHHUU
Kpyrozopa " (YHKIHOHAJIBHON TIPaMOTHOCTH YeNOBEKa IS
pelIeHNs IPaKTUYECKUX 3aj1ay;

[TpuobpereHue onpiTa MPUMEHEHUS! OCHOBHBIX METOIOB HAYYHOTO
MIO3HAHUS, UCTIOIB3yEMBIX B OMOJIOTHU: HAOIIONEHHS U ONMUCAHUS
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJIICHUW; OpraHu3aluud MU
MpoBeJIeHUSI  OMOJIOTMYECKOTO0  AKCIIEPUMEHTA,  BbIIBUYKEHUS
TUIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY HCCIELyEMbIMU
BEJIMYMHAMH, OOBSCHEHMS]  IOJIyUEHHBIX  pe3yJbTaTOB U
(opMyIMpPOBaHUS BHIBOJIOB C UCIOJIb30BAaHUEM HAYUHBIX IOHATHH,
TEOpPU U 3aKOHOB

ChopMupoBaHHOCTh YMEHMS IPUMEHSATH MTOJyUYEeHHbIE 3HAHUS IS
00BsICHEHUS! OMOJIOTUYECKUX MTPOLIECCOB U SIBJICHUM, IS IPUHATHS
IPAKTUYECKUX PEIIEHUH B IOBCEJHEBHOM JKH3HM C IIEJIBIO
oOecnieueHns 0€30MaCHOCTH CBOEro 3J0POBbS U 370POBbS
OKpY’KaIOIIMUX JIOAeH, COONIONEHUs 3/I0pOBOrO o0Opas3a KHU3HH,
HOPM T'PaMOTHOTO MOBEJICHUSI B OKPYKAIOIIEH MPUPOTHON CpELE;
MOHMMaHHEe  HEOOXOAWMOCTH  MCIIOJB30BaHMUS  JOCTHIKEHHM
COBPEMEHHOM OMOJOrMH U OMOTEXHOJOTHH Uil paluOHAIBLHOTO
IPUPOAONOIB30BAHUS




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJBbHOM 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 38
nabopaTopHbIE U MPAKTUYECKUE 3aHATHS 22
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. Copepxanue yueOHOro Marepuala
buonorus Bbuonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CUCTEME HAYK. JIPYTMMH €CTECTBEHHBIMU HayKaMu, (Quiiocodueid, peauruei, STUKON, 3CTETUKONW U MPaBOM.
Oobmas Ponp Oumonormu B (OPMHPOBAHMU COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTEepPUCTHKA OMOJIOTUYECKHX HaYK. 1
JKU3HU MeTtoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJ1accu(UKalus, MOJICTUPOBAHHE, CTATHCTUYECKAsE 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, MOMYJISIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - T'€OLEHOTHYECKUH),
6rochepHbiit
Pa3nen 2 Xumuyecknii COCTaB M CTPOECHUE KJICTKH 10
Tema 2.1. Copepkanne ydeOHOro Matepuana
XUMHUUYECKUH cOCTaB | XUMHUYECKUN COCTaB KJIETKH. XMUMMUYECKHE 3JIEMEHThI: MaKpOdJEMEHThl, MUKPOIJIEMEHTHI.
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 00ECHEUEHHM >KU3HEIESTEIbHOCTU 1
OpTaHWU3MOB, MPOSIBIICHUS TUCOATaHCA MUHEPATTLHBIX 2JIEMEHTOB) OK-01, OK-02,
Tema 2.2. Coneprkanue yueOHOro MaTepuaa OK-04
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buonornyecku
BaKHBIE XUMUYECKUE
COEIMHEHUSI

benku. CoctaB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHumbie U
3aMEHHMBIE AMUHOKHUCIOTHL. AMHWHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEITKOBOM
MOJIEKYJbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiictBa OenkoB. buomornyeckue ¢yHkuun OenkoB. DepMeHTHI — OHOJOTHYECKUE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOcTpaTHas CHeupUYHOCTD.
Kodepmentsl. Buramunsl. OTinnynst pepMEHTOB OT HEOPraHUYECKUX KaTaTu3aTopOB.
VYrneBoabl: MOHOcaxapuabl (TJIr0K03a, prbo3a u ae3okcupubo3a), nucaxapuiabl (caxaposa,
JaKTO3a) M TMoJucaxapuisl (Kpaxmal, TIMKOTeH, IeJUTrosio3a). buomornueckue (yHKIuu
yraeBonoB. Jlumuael:  Tpurimuepunbl, Goconunuabl, crepounsl. [ uapoduiabHO-
runpodoOHbIe cBOKCTBA. bruonornueckue GpyHkmu aunuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB
U JUIIUJ0B KaKk UCTOYHUKOB 3Hepruu. Hyknennossie kucnotsl: JJHK nu PHK. Hykneotuasr —
MOHOMEpHI HYKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu IHK. Ctpoenne u ¢pynkiun PHK.
ATO®: crpoenne u GyHKIIUU

JlaboparopHble 3aHATHS (Ha BEIOOp IpernojaBaTesis)

Ne 1 «Onpenenenue Burtamuna C B IpoJIyKTax MUTaAHUS

win «OnpezeneHre HaIMYKus KpaxMaia B IPOJIyKTax MUTaHHs

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

[{utonorust — Hayka o kierke. Kinerounast Teopusi — mpuMep B3aUMOJCUCTBUS U U (HaKTOB
B HAyYHOM ITO3HAHUU. METOIbI U3yUEHUS KIETKH.

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

Tunel KIETOK: dJyKapuoTH4eckas M Ipokapuoruueckas. (OCOOEHHOCTH CTPOEHMS
npokapuoTuyeckoit kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJeTKd. OCHOBHBIE OTJIMYUSL PACTUTEIBHOM, )KUBOTHOU M TpuOHON KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJIETOYHas CTEHKa, IJIMKOKaIMKC, MX (QyHKiuH. [lmazmaTuueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKITUH.

[lutoriasma u ee opraHouabl. OmgHomemOpanHble opranoujsl kietku: JIIC, ammapar
I'onpmxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHJPHH, IUIACTUJBIL.
[Tpoucxoxaenne MUTOXOHAPUN M miactul. Buael mactun. HememOpaHHBIE OpraHOW[IbI
KJIETKH: pPHUOOCOMBI, KJIETOYHBIH LEHTpP, LEHTPUOJIH, PECHUYKU, KIyTUKU. DyHKUUU
OpraHOMJOB KJIETKU. BKiIroueHus.
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Anpo — perynaropHslii 1eHTp kieTkd. CTpoeHue sijpa: sjepHas 000JI0uKa, KapuoIuiasMma,
XPOMATHH, SJIPBIIKO. XpPOMOCOMBI. 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 U OAKTEPH MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOINpPENapaTax U UX OIMUCAHUE»

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

Pazgen 3. ’KuznenessTeJLHOCTL KJIETKH

Tema 3.1.
OO0OMeH BelecTB
U TIpeBpalIcHue

SHEPrUHU

B KIIETKE

Copnepxkanne yaeOHOro MaTepuasa

OOmeH BeniecTB, WK METa00JIU3M. ACCUMIIALNS (TJIACTUYECKUA OOMEH) U TUCCUMMIISLINS
(oHepreTuueckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHEHUs BEIECTBA M SHEPrMU B TMOHMMaHMM MeTabonm3ma. Tumbl oOMeHa BEUIECTB:
aBTOTpO(HBIA U rerepoTpodHbIii. Ponp ¢epMeHTOB B 0OOMEHE BEHIECTB W IMPEBPALICHUH
sHeprun B kierke. Porocunrte3d. CBetoBas M TeMHOBas (as3bl ¢orocuHTe3a. Peakuun
dorocunTe3a. DPdekTuBHOCTH (HOoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a AJIs KU3HHU Ha 3emiie.
BausiHue ycnoBuii cpeipl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTH Y
KyJbTYpPHBIX ~PAacTeHMH. XeMOCHHTe3. XEeMOCHUHTE3Upyolme OakTepuu. 3HadYeHUE
XeMOCHHTe3a JJIsl )KU3HU Ha 3eMIIe.

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

Tema 3.2.
Buocuures Oenka

Copepkanne y4eOHOro Marepuana

Peakuuu MmatpuunHoro cuHTe3za. ['eHetnueckas wuHpopmanus u JIHK. Peanuzanus
TeHeTUUYeCKO MH(pOpMaIuU B KJIeTKe. | eHeTH4eckuii Ko u ero cBoiicTBa. TpaHCKpHmmus —
maTpuuHbelii  cuHTe3 PHK. Tpancasmus — OuocuHTe3 Oenka. OTambl TPaHCISIUU.
KoanpoBanue amuHokucinot. Pons pubocom B GnocuHTe3e Oenka

IIpakTHueckoe 3aHsTHE

Ne 2 «Pemenne 3aa4 Ha ONpCACIICHUEC TOCIICAOBATCIbHOCTHU HYKIICOTUIOB»

Tema 3.3.
Bupycer

Copneprkanne ydeOHOro MaTepuana

Hexknerounsle ¢popmsl xu3Hu — BUpychl. Mcropust otkpbiTHst BupycoB (/. U. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTro IMKJa BupycoB. bakrepuodaru. bone3nu pactenuit,

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

Pasznea 4. Pa3aMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
JKM3HEeHHBIN [TUKIT
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounslii 1K, WIM SKA3HEHHBIH mMKI KieTku. HHTepdasza m muto3. I[lpomeccsr,
npoTtekaromue B uHTepdase. Perukamnus — peakius matpuanoro cunre3a [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA00p — KapuOTHIl. [IUIIIOUIHBIN U TalyIONTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLlUTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOI'O
pa3BuUTHS OpraHu3MoB. [lenenne kietku — Muto3. Craguu muto3a. Ilponeccsl, npoucxozsine
Ha Pa3HbIX CTaAMuAX MUTO3a. buonmormueckuii cmbicn murosza. Ilporpammupyemast rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpPraHHU3MOB

CopepxaHue yaeOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaATUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €TI0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHUe, ero oTnuus ot Oecrnonoro. Meito3. Cranun Mmeitosa. IIpoueccsl,
MPOUCXOAIIME Ha craguax wmeinos3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorundeckuit cMbIci U 3HaueHHE Melo3a. ['ameTrorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y KMBOTHBIX. ITomoBEIE kene3bl: CEMEHHUKH W SHYHUKH. O6p330BaHI/I€ H pa3BUTHC
MOJIOBBIX KIETOK — TaMeT (CrepMaro30ui, sHIEKIeTKa) — CIIepMaToreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [lapreHorenes

Tewma 4.3.
NuauBunyansHOE
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (AMOpHOreHe3). DTarnbl
SMOpPUOHANILHOTO pa3BUTHA y TMO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPYJISLUS,
opranorere3. IlocTamOpuoHanbHOe paszBuTHe. THIBI MOCTIMOPUOHAIBHOTO PA3BUTHUS:
npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpeabpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHbIE ypoAcTBa. PocT m pasButue pacteHuil. OHTOreHes3
IIBETKOBOT'0 paCTEHMS: IBOMHOE OIUIOAOTBOPEHUE, CTPOCHUE CEMEHM, CTAANH Pa3BUTHUS

HpaKTI/ILIeCKI/IC 3aHATUA

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

OK-01, OK-02,
OK-04

Pa3pnen S. HacieACTBEHHOCTh H H3MEHYHUBOCTH OPraHU3MOB
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Tema 5.1.

\ Copnepkanne y4eOHOro MaTepurana

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

[Ipeamer u 3amaun reHeTUKU. Poib TUTONOTMU W AYMOPHOJIOTHH B CTAaHOBJICHHH T€HETHUKH.
Bxnag poccuiickux M 3apyOeXHBIX YUYEHBIX B pPa3BUTHE TE€HETUKH. MeToAbl Te€HETHUKU
(THOPHIONIOTUYECKUH,  ITUTOTCHETHYECKUI, MOJEKYJsIpHO-TeHeTHYecKui).  OCHOBHbBIE
reHeTU4ecKue NoHATH. | eHeTnueckas CHUMBOJIMKA, UCIIOJIb3YCMad B CXEMax CerH_[I/IBaHI/II\/JI.
3aKOHOMEPHOCTH HACJIeJIOBaHUS TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpellMBaHWE. 3aKOH eaUHOOOpaswsi THUOPUIOB MEpBOTO  ToOKoJeHWs. IIpaBmiio
JOMUHUPOBAHUSA. 3aKOH DPACHICIUICHUs TMPU3HAKOB. ['mrore3a umctoThl Tamer. [loiHoe n
HENOJIHOE  JOMHHHpOBaHHE. JIUrMOpHUIHOE  CKpelMBaHHWE. 3aKOH  HE3aBHUCHMOIO
HACJIC/IOBAaHHUsT TPU3HAKOB. [[UTOreHeTHYEeCKHe OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.
AHanm3upyromee CKpemuBanue. VICIonp30BaHHE aHAIM3HPYIOMIETO CKPEIIUBAHUS IS
OIpEJICIICHUs] TEHOTUTIA 0COOH

IIpakTHueckoe 3aHsATHE

Ne 5 Pemenue 3a/la4d Ha OIpcACICHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHLIX
IIPU3HAKOB IIpU MOHO-, IU-, HOJH/IFI/I6pI/Il[HOM " aHAJIIM3UPYIOLIEM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIINYCCKUX CXCM CKPCHIMBAHUA

Tema 5.2.
CuemnineHHoe
HacJIeJOBaHUE
MIPU3HAKOB

Copneprkanue y4eOHOro Marepuana

CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. Moprana o crienjieHHOMY Hacje10BaHUIO
reHoB. Hapyiienue cuenyieHusi TeHOB B pe3ylbTaTe KPOCCUHTOBEpa. XPOMOCOMHAsI TEOPHs
HAaCJIEICTBEHHOCTH. [ eHeTuYecKre KapThl.

I'enernka mona. XpoMOCOMHOE OMpeAesieHUE Moyia. AyTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omMorameTHble U TeTeporaMeTHble opraHu3Mbl. HacienoBanue MpU3HAKOB, CLEIJIEHHBIX C
0JIOM

HpaKTI/IquKOC 3aHATUC

No 6 Pemenue 3amau Ha OINpeaeieHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIEIACTBEHHBIX
IPU3HAKOB NP  CUEIUICHHOM HAcCJIE€JAOBAaHHWM, COCTABJICHUE TEHOTUIIMYECKUX CXEM
CKpEIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYNBOCTH

Conepxanue yqaeOHOro MaTeprasa

N3menunBOCT. BUibl M3MEHUMBOCTU: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuanuonsslil psa u BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
M KauyecTBEHHbIE MpPHU3HAKU M HX HopMa peakuuu. CBoicTBa MOAU(DUKAIIMOHHON
U3MEHYHUBOCTH.

HacnenctBeHHasi, win TeHOTUIHMYECKass HM3MEHYMBOCTh. KoMOWHAaTHMBHAs W3MEHYUBOCTD.
Meiio3 M 1OJIOBOM MpolecC — OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalmOHHas
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W3MEHYMBOCTh. Kiaccudukamus Mytamnuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa H
OPUYHHBI MyTanuid. MyTtareHHble (pakTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOM
W3MEHYHUBOCTH

H. 1. BaBunona

HpaKTI/I‘ICCKOC 3aHATUC

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

Tema 5.4.
I'eneTnka uesoBeka

CopepxaHue yaueOHOro MaTrepuana

I'enetuka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
reHealornYeckui, OJIM3HENOBbI, LUTOT€HETUYECKUH, OMOXMMHUYECKUN, MOJEKYISPHO-
reHeTnyeckuil. COBpEMEHHOE OIpEAE/IEHUE TE€HOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
TFeHOTUIIMPOBaHMUE, B TOM uKcie ¢ nomouisto [11[P-ananuza. Hacnencreennsle 3abosaeBanus
YyeJloBeKa: TEHHble O0Je3HH, OOJIe3HW C HACIEACTBEHHOW MPEapacIoyioKEHHOCTbIO,
XpoMOcOoMHBbIe Oose3Hu. ComaTtudyeckue U reHepaTuBHble MyTanMu. CTBOJIOBBIE KIIETKH.
[Mpunmunel  310poBOrO  00pa3a  JKWM3HW, JAMArHOCTHKH, MNPOMQWIAKTUKH H  JICYCHUS
IFeHEeTUYeCKuX  Oose3Hel.  MeOuKo-reHeTH4eCKoe  KOHCYJIbTHUpOBaHME.  3HAYCHHE
MEAMIMHCKOW TEHETUKH B MPENOTBPALICHUH U JICYEHWHM TIE€HETHYECKHX 3a00JIeBaHMM
4eJI0BEKa

IIpakTHueckoe 3aHsATHE

No 8 «Cocrapnenue u aHajIn3 poJIOCIOBHBIX YETIOBEKA

Pa3gen 6. DBoJIOINOH

Hasl OMoJIorus

Tema 6.1.
OBOIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OMOJIOTHU

Copepkanne ydeOHOro Matepuana

[TpennocbuIKy BO3SHUKHOBEHHMSI 9BOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIONMOHHON TEOPUM Ha pa3BUTHE OMONOTMM M JPYTrUX HayK.
CunerenscrBa 3Bontonuu. [laneoHTonornueckre: nocie 0BaTeaIbHOCTD MOSBICHNS BUIOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, NepexoaHble (Gopmbl. buoreorpaduyeckue: cXOACTBO H
pasnuune dayH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUUUs
SMOpPHUOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJOTUYHBIE,
aHAJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTel y Bcex

JKHUBBIX OPTaHHU3MOB.

OK-01, OK-02,
OK-04
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OpomonmonHass Teopus Y. JlapBuna. IIpennochbulki BO3HHUKHOBEHUS JIapBHHH3MA.
JIBuoKylye Cuibl 3BOJIOLUMUM BHAOB 10 JlapBuHY (M30BITOYHOE pPAa3MHOKEHUE IIPU
OTPaHUYCHHOCTH PECYPCOB, HEONpe/ei¢HHAs M3MEHUMBOCTh, O0OphOa 3a CYIIECTBOBAaHME,
€CTECTBCHHBIH 0TOOD)

Tema 6.2.
MukposBoatronus

Copepxanue yueOHOro Marepuaa

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

JBuxymue cwibl ((akTOphI)3BOJIONUK BHJIOB B Tpupoje. MyTallMOHHBIA TMpOIECC H
KOMOUHATUBHAs HM3MEHUYMBOCTh. llomynsnuoHHble BONHBI M apei¢ reHoB. M3omsauus u
murpanus. EcrtecTBeHHbli 0TOOp — HampaBistommil  daxkrop 3Bomouud. DopMel
€CTeCTBEHHOro oT1oopa. IIpucnocoOieHHOCTh OpraHu3MOB Kak pe3yjbTaT 3BOJIOLMH.
[Tpumepsl mpucocoONeHH y OpraHu3MoB. ApoMopdo3bl ¥ HAHOAAANTalMu. Bum u
BugooOpa3oBanue. Kputepuu Buaa. OcHoBHbIE (pOpPMBI BUA00OOPA30BaHuUs: reorpapuueckoe,
HKOJIOTUYECKOE

Tema 6.3.
Makpo3Bosronus

CopepxaHue yaueOHOro MaTrepuana

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

[TpakTuueckoe 3aHsTue (Ha BRIOOP MpEnogaBaTeis)

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

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

CopepxaHue yaeOHOT0o MaTepuana

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

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

Tema 7.2.

CopepxaHue yaeOHOro MaTepuana

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

OpTraHu4YeCKOro Mupa.

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

[Tpoucxoxaenue 9TaITbl HBOJIIOIMU PACTUTEILHOTO ¥ )KHBOTHOTO MHpa. ApoMOp(03bI y paCTEHHH U )KUBOTHBIX.
4eJI0BeKa — [TosiBneHue, paciBeT U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.
aHTPOTIOTeHE3 OBOMIONMA ~ 4YeNOBEKAa. AHTpONOJIOrMS Kak Hayka. Pa3BuTume mpeacTaBIeHudl o
NPOMCXOXKACHUU deloBeKka. Meroapl u3ydeHHs aHTponorene3a. CXOACTBAa M pa3ivyus
YeJoBeKa M JKMBOTHBIX. CHCTEMAaTHYECKOE TIIOJIOKEHHE 4YenoBeKa. JIBWKymme CHIIbl
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO01ecTBeHHBIN 00pa3 XKHU3HHU, U3TOTOBICHUE OPYJHM TPy/a, MbIIUIEHHUE, peUb
Tema 7.3. Copepkanue ydeOHOro Marepuana

OcHoBHbBIC cTaauu
9BOJJIIOIIMH YCJIOBCKA

OcHOBHBIE CTaZIuM M BETBH DBOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMoxoasmui, YenoBek HeaHIEpTANbCKUM, UeT0BEK pa3yMHbII COBPEMEHHOIO
tuna. Haxo/ku MCKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUS, 00JaCTh PaCpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoeueckue packl. OCHOBHbIE OOJBbIIME pachl: €BpONEOMJHAs (eBpas3uiickas), Herpo-
aBCTpajiouJiHasl (SKBaTOpHalibHasl), MOHTOJIOHJHAsA (a3uaTcKo-aMepuKaHckas). UYepTsl
IPUCIOCOOJICHHOCTH IPEJCTaBUTENICH YeOBEYECKUX pac K YCIOBHMSM CYIECTBOBAHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma

ITpakTuyeckoe 3aHsTHE (Ha BBIOODP MPenoaaBaTelis)

Neo 10 «Bpewmst u myTH pacceneHust 4eJIoBeKa 10 IIIaHeTe)
win «lIprcrnocoOIeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM cpefbl. BriusiHue reorpadudeckoit
cpenbl Ha MOp()OJIOTHIO M (PU3UOJIOTHIO YETOBEKa»

Pa3nes 8. OpranusmMsbl M OKpysKalOIas cpeaa

Tema 8.1.

\ Coneprxkanue y4eOHOro MaTepuana

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

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

JKU3HU. BOJIHAs1, HA3€MHO-BO31y1lIHAs], [IOYBEHHAs!, BHYTPUOPraHU3MEHHas1. DKOJIOTHYecKue (PaKTOpBI. 2
DKOJIOrn4YecKue Knaccugukarus skonornyeckux pakTopoB: aOMOTHYECKUE, OMOTHUECKUE U aHTPOTIOT€HHBIE.
(baxTopsl JleiicTBue 3KOJIOrMUecKUX (aKTOPOB Ha OpraHu3Mbl. AOuoTndeckue (aKTopbl: CBET,
TeMIeparypa, BiIaxHOCTh. Dotomepuonu3Mm. IIpucmocobneHus OpraHW3MOB K JCHCTBHUIO
abuornueckux (axkropoB. buonoruueckue putmbl. buornueckue QaxTopsl. Buabl
OMOTHYECKUX B3aUMOJIECHCTBUM: KOHKYPEHIIMS, XWUIIHWYECTBO. llapasuTusm, myTryanusm,
KOMMEHCAJIU3M (KBapTHPAHCTBO, HaXJICOHWYECTBO), aMEHCAIM3M, HEUTpanu3M. 3HaueHHe
OMOTHYECKUX B3aUMOACHCTBUMN JJIs CYIIIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX
Tema 8.2. CopepxaHue yaeOHOro Marepuana
OKoJOorn4ecKkue OKOJIOTUYECKHE XapaKTEpUCTUKU mnonyasiuuud. OCHOBHbIE IIOKA3aTeNM  MOIMYJISIIMU:
XapaKTepUCTUKU YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauusd. JnHamuka 1
MOMYJISILIUU YUCJIEHHOCTH 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, IK 1.2
OpraHN3MOB, Tpouueckas (nuieasi). Buabli-nomuHanTsl. CBsI3U B OMOIIEHO3E.
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. [IumeBpie nenu u cetu. OCHOBHBIE MOKa3aTeNM HKOCHCTEMBI: Omomacca,
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 ycroitunBoctu skocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. ConeprxaHue yueOHOro MaTepuaa
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buocdepa —
riobanpHas
JKOCHUCTEMA 3EMIIU

VYuenue B. U. Bepranckoro o 6uocdepe. ['panunipl, coctaB u cTpykTypa 6uochepsl. XKupoe
BemecTBO M ero ¢QyHkimuu. OcobeHHOCTH OHOChEphl Kak TI00adbHOW 3KOCHUCTEMBL
JluHaMuveckoe paBHOBeCHE W OOpaTHas CBsisb B Ouocdepe. KpyroBopoTel BemiectB u
OMOreOXMMHUYECKHE IHKIBI D3JEeMEHTOB (yriepoaa, aszoTa). 30HaJIbHOCTH OHOC]ephl.
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,
I[IK 1.2




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
OMOTEXHOJIOTHH KYJbTYpHI. MUuKpOKIOHaIbHOE pa3MHOXEHUE pacTeHuM. KnonupoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6siembl. MO — renerndeckn MOAM(PUITMPOBAHHBIE OPTaHU3MBI
Tema 10.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJIeP:KAHME (COAepKaHUe NPHUKJIAHOT0 MOYJISA)
buorexnonorun OcHOBHBIE HaNpaBIEHUSI COBPEMEHHOM OMOTEXHOJIOTUH B TPOGECCHOHATIBLHON NeSTEIbHOCTH
B )KM3HH U podpeccuut | yeaoseka. Mero sl 0MoTeXHOI0rHH. OOBEKTHI OMOTEXHOIOIUU. DTHKA OMOTEXHOJIOIHYECKIX
U TEHETUYECKUX OJKcrepuMeHToB. [IpaBuia moucka u aHanu3a OHMOIKOJIOTUYECKOU -
uHpOpMaLUN
U3 pa3IMYHBIX MCTOYHHUKOB (Hay4yHass U y4yeOHO-Hay4yHas JIMTEpaTypa, CPeCTBa MacCOBOM
uH(popmManuu, cetb IHTEpHET U 1pyrue)
ITpakTHueckoe 3aHATHE 2
No 13 Ananuz uHpopManuu 0 HayYHbIX JTOCTHIKEHHUSIX B 00JACTH T€HETUUECKUX TEXHOJIOTHH,
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)
ConuanbsHo- OTHYecKue acleKThl pa3BUTHS OMOTEXHOJIOTMM M IPUMEHEHUE UX B JKU3HU YE€JIOBEKa, MOUCK OK-01, OK-02,
OTUYECKHEC ACICKThl | i aHAJIW3 UH(OPMALIMK U3 Pa3IMYHBIX UICTOYHUKOB (HayyHas U yueOHO-Hay4Has JUTepaTypa 2 OK-04, OK-07,
OMOTEXHOIOT Ui c = ’ IK 1.2
pencTBa MaccoBoi nHpopMaluu, cetb IHTEpHET U 1pyrue)
IlpakTUueckue 3aHATUS 4
Neo 15 Ananu3 uadopManuu 00 dTHUECKUX aCTEKTaX Pa3BUTHS OMOTEXHOJIOTHI
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

Peanu3anus nporpaMMmel yuyeOHOH JUCHMILIMHBI TPOU3BOAMTCA C INPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOIMH M TpeOyeT Hajluuyus 3JIEKTPOHHOW 00pa3oBaTENbHOM Cpenbl;
ydeOHOro KabuHeTa.

OobopynoBanue y4ueOHOro KabuHeTa:

® KJIaCCHas JI0CKa,

® [10CaJI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MeCTO IpenogaBaTes;

® y4yeOHO-IIPAKTHUECKOE o0opy0oBaHue, HeoOxoaumoe ISt IPOBEICHUS
IIPEelyCMOTPEHHBIX MPOrpaMMoi NpakTudeckux 3ansaTuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

e KOMIIBIOTEPHI C BBIXOJIOM B ceTh Internet;

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

® 53JIEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YyeoHo-MeToaANnYeCKOe o0ecrneuyeHne TUCHUILINHEIL:
* METOJUYECKUE YKa3aHUs MO OPTraHU3alUU IPAKTUUECKUX 3aHATUH;
* METOJIMYECKHE YKa3aHUS TI0 CAMOCTOSTENbHOM paboTe.

IIporpammHoe obecnieyeHue:

[IporpamMMHOe obGecrieueHue, SBISIONIEECS YacTblO AJIEKTPOHHOM WH(POPMAIMOHHO-
o0pazoBaTenbHOM cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSX:

- KOMITbIOTEpHBIE 00yYaroIlIle IPOrpaMMBl;

- TPEHUHTOBBIE Y TECTUPYIOLIME TPOrpaMMBbI;

- UHTEJUIEKTyaJbHble POOOTHU3UPOBAHHbBIE CHCTEMbI OLIEHKH KauecTBa BBINOJIHEHHBIX
pabor;

- CIIpaBOYHO-TIpaBoBas cucreMa «KoHCynbTaHT TutOCY, «I"apaHT»;

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

- mporpamMma ympasiieHus obpazoBatenbHbIM mporieccoM B DMOC (Mudopmanuonnas
texHosorus. [Iporpamma yrnpasnenus oopazoBarenbHbiM mporieccom. KOMBAT).

3.2. UndopmanuonHoe odecrnieyeHne o0ydeHust
OcCHOBHbBIE HCTOYHUKH:
1. IMaceuynuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue. buosnorus 10 knacc. / ITox
pen. [laceunuka B.B. - Akunoneproe obmectBo «M3narensctBo «IIpocBenienne»
2. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue. buonorus 11 knacc. / Tlox
pen. [Taceunuka B.B. - AkiimonepHoe obmiectBo «M3natenbetBo «IIpocBemieruey
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBPA30OBATEJIbHOMN JUCIUIIJIMHBI
KoHTpoJIb H oOlleHKa pe3ylIbTaTOB OCBOSHUS O0IIE00pa30BATEIBHON IUCIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHBIE HA (POPMHUPOBAHKE OOLINX U

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

Oomasi/npodeccuoHanbHast Pasznen/Tema Tun OLICHOYHBIX

KOMIMETEeHIUs MeponpusTus

OK 01. Bsibupars cmnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ltyaupoBanue

peueHus 3ama4 | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | TecrupoBarue

HpO(i)GCCHOHaHBHOfI 8.1 , 82, 0. 1_9.3’ Brimonaenue MMPAKTUYCCKUX

JISATEIILHOCTH TIPUMEHHTEIIBHO | o 4 95 10.1. 10.2. 103 3aaHui

K Pa3JIMYHBIM KOHTEKCTaM 1 ’1 ’ ’ ’ ’

OK 02. Ucnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | HtynupoBanue

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

TIOKCKa, aHaimsa (73 g1 82, 9.1-93, BrimonHeHne npakTH4ecKux

u MHTEPIPETAMM | g 4 g5 101 102, 103, | 32AaHHH

nH(pOpMaIuH, ’ ’ ’ ’ ’

u UH(POPMALMOHHBIE 111

TEXHOJOTHH [IJIsl BBIIOIHEHUS

3a/1a4 npo¢ecCuOHAIBHOM

JeSITEeIbHOCTH

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

B3aMMOJICHCTBOBATH U paboTaTh | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | Tectuposanue

B KOJUIEKTHBE U KOMaH/Ie 8.1, 82, 9.1-9.3, BeImonmHeHNEe  TPAKTHYECKUX
9.4, 9.5, 10.1, 10.2, 10.3, | a0
11.1

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

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

Cp€abl, pecypcoc6epe>KeHmo, 73’ 8. 1’ 82, 9. 1_9.3’ Brmonnenue MPAKTUICCKUX

MIPUMEHSITh 3HAHUS 9.4, 95, 10.1, 10.2, 10.3, 3aaHui

00 M3MEHECHUW  KJIMMarTa,

TIPUHIIHIIBI OepexKITUBOTO 1.1

MPOU3BOACTBA,  3PPEKTHBHO

JIECTBOBATH

B UPE3BBIYANHBIX CUTYAIUAX

I[IK 1.2. IlpuMeHATP HOPMBI
mpaBa Il peIIeHUs 3a/1ad B
npodeccnoHaIbHOMI

TSI TeTbHOCTH

Temer 9.4, 10.3, 11.1

[lItyaupoBanue
TectupoBanue
BelllonHEHNE PAKTUYECKUX
3aJaHui
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