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1. OBIIASI XAPAKTEPUCTUKA PABOYEH NPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCIUILIUHBI

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe o0pa3oBareabHoil nporpammsbl CIIO:
OobmeobOpa3oBaTtenbHas aucnuiuinHa «buosnorusy sBrnsercs 00s43aTeNbHOM YaCThIO
o0mieo0pa3oBaTenpHOrO IUKIa 00pazoBaTebHON mporpammbl B coorBerctBuu ¢ ®I'OC CIIO

44.02.01 JomkoabHOE 00pa3oBaHue

1.2. llesn 1 ni1aHupyeMble pe3yabTaThbl OCBOCHHS AUCHUIIMHBI:
1.2.1. lleap AUCHMILIHHBI

Coneprxanne mporpaMMbl 00111e00pa30BaTeIbHON TUCITUTIINHBI « broorusy HampaBiaeHO
Ha JIOCTH)KCHHE PE3ybTaTOB €€ M3ydeHHs B cooTBeTcTBHM ¢ TpeboBanusmu ®I'OC COO ¢
yaeroMm mpodeccuonansHoil HampaBieHHocTH DPI'OC CIIO. Ilens wu3ydeHHs] AUCHUILIUHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJIQJICHHE OOYYAIOUIMMHCS 3HAHUSAMU O CTPYKTYpHO-
(YyHKIMOHAIBHOM OpraHM3allM >KMBBIX CHUCTEM pa3HOrO paHra MU NpUOOpeTeHHE YMEHUM
UCIIOJIb30BATh AT 3HAHMSI JIJIsl TPAMOTHBIX ACMCTBUI B OTHOLIEHUH OOBEKTOB KUBOI MPUPOIBI U
pelIeHuUs PA3IUYHBIX )KU3HEHHBIX MTPOOIIEeM.
JlocTrxkeHre 1eau U3ydeHUs NUCHUIUTHHBI «bronorusy Ha 0a30BOM ypoOBHE OOecrieunBaeTCs
pelIeHNEM CIEeIYIOINX 3a1au:
o OCBOEHHE OOYyYarONIMMHCS CHUCTEMbl 3HAaHHM O OHOJOTMYECKHX TEOpUSX, YUEHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3ax, MpaBWIaX, CIyKallMX OCHOBOH sl (OpMHUpPOBAHUS
IIPEACTABICHUI 0 €CTECTBEHHO-HAy4YHOU KapTUHE MHpa,
0 METO0JlaXx Hay4HOIO MO3HAHUSA, CTPOCHHHM, MHOTOOOpa3HH U OCOOEHHOCTSIX JKMBBIX CHCTEM
Pa3HOro0 ypOBHSI OpPraHU3alll{, BBLAAIOUIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCIEAOBAHUSAX B
OHOJIOTHH;
o (dopmupoBaHue y o0y4Jarmuxcs MO3HABATENbHBIX, WMHTEJUICKTYaJIbHBIX
U TBOPYECKMX CIOCOOHOCTEM B Ipoliecce aHauu3a JaHHBIX O MyTSIX pa3BUTUSA
B OMOJIOTUH HAay4HBIX B3IJISJIOB, UAECH M MOJIXO0J0B K M3yUYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3alNy;
o CTaHOBJIEHHE Yy oOOydyaromuxcs oOuieil KyibTypbl, (YHKIHMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLCHUBATH SIBIICHUS OKPY>KAIOIIETO MHUpa KXUBOW MPUPOJLI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX PU U3yUYEHUU OUOJIOTHH;
o (dhopMupoBanue y o0ydyaroluuxcs YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OHUOJIOTMYECKUX
3HAHUN B MPAKTUYECKON JE€ATENTbHOCTH YEJIOBEKa, PA3BUTHUM COBPEMEHHBIX MEIUIMHCKUX

TEXHOJIOTHI U arpoOMOTEXHOIOTUH;



o BOCIIUTaHHE YOS KIEHHOCTH B BO3MOXXHOCTH MTO3HAHUS YE€JIOBEKOM JKHUBOM

IPUPOABI, HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHHS K HEW, COOIOACHUSI STHUECKUX HOPM TpHU
MIPOBE/IEHUHU OMOJIOTUYECKUX UCCIIeI0BAaHUM;

o OCO3HaHME LIEHHOCTH OMOJIOTUYECKUX 3HAHWH JUIs TMOBBIIEHHUS YPOBHS HKOJOTHYECKOM
KYJIBTYPBI, 1151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o NpUMEHEHHE TPHUOOPETEHHBIX 3HAHMA W YMEHHH B  TOBCEIHEBHOW  KH3HH
JUIS OLCHKM IIOCIECACTBHM CBOCH MEATENBHOCTH II0 OTHOIICHHUIO K OKPYXKaloIEeH cpene,

COOCTBEHHOMY 3JIOPOBBIO, 00OCHOBAaHUE U COOIIOICHHE Mep PO IITAKTUKH 3a00JI€BaHUM.

1.2.2. Ilnanupyemble Ppe3yJabTaTbl OCBOeHHSI 0011e00pa30BaTeIbHOH IMCUMILVIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

O6mme xomneteHiuu (nanee — OK) u npodeccrnonansubie komneteHimu (nanee — [K) ®I'OC
CIIO B COOTHECEHHUH c JTUYHOCTHBIMH, MeTanpeIMeTHBIMU
U TpeIMETHBIMH  pe3yilbTaraMu  oOydeHuss 0Oa3oBoro  ypoBHsS (mamee —  IIPO)

®I'OC COO npexacrapiieHbl B TabIULE:



Kon u [Inanupyembie pe3ybTaThl 0CBOEHHS THCIHUTLIUHBI

HaNMeHOBaHMe

q)opanyevax Oo6mue JIMCuMIIMHAPHBIE

KOMIIeTeH Ui
OK O01. Beibuparp | JIndHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHUpOBAHHOCTH 3HAHMK O MECTE€ U POJIU OMOJIOTHH
CHOCOOBI  pelIeHUs | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAy4YHOrO 3HaHUS;()YyHKIMOHAJIBHOW TPaMOTHOCTH
3a1a4y - TOTOBHOCTh K TpPYAY, OCO3HAHHE ILEHHOCTH MAaCTEpCTBA, | UEJIOBEKa JJIsl PeICHHs KU3HEHHBIX MPOOIIEeM.
npodeCCUOHANBHON | TpyHoirooue; [1P62.ChopMUpPOBAaHHOCTh yYMEHHUSI PACKpBIBATh COJEp)KaHHE
JeSITeIbHOCTH - TOTOBHOCTh K aKTUBHOM JESITENbHOCTH TEXHOJOTMYECKOW | OCHOBOIOJAraloUMX OHOJIOTMYECKUXTEPMUHOB M TOHSTHMA:
MPUMEHHUTETHHO U COLIMAJIbHOM HaIpaBJICHHOCTH, CMOCOOHOCTH | XH3Hb, KIETKa, TKaHb, OpraH, OpPraHMW3M, BUJ, TMOIYJISAIUS,
K Pa3IUYHBIM | HHUITUUPOBAThH, TUIAHUPOBATHh U CAMOCTOSATEIHLHO BBITIONHITE | IKOCUCTEMA,0MOIIeHO3, Onocdepa; MeTabou3M (0OMEH BEIIECTB
KOHTEKCTaM TaKyIO IEATEIILHOCTD; U [pEBpALlEHUE  DHEPrUM),  IOMeocTa3(camMOperyJsanus),

- HHTEpeC K pa3IMuHbIM cdepam npodecCHoOHATHHOU
JIEATEIIbHOCTH.

MertanpeameTHbIe pe3yIbTaThl TOJDKHBI OTPaXKaTh:
OBnajsieHe YHUBEPCAIBHBIMU Y4EOHBIMH MMO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTHYECKHE JICHCTBUS:

- CaMOCTOSITENBHO (HOPMYJIHUPOBATH M aKTYaJM3HPOBATH
npo0iieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBCHHBIM MPU3HAK WJIM OCHOBAHUS
JUTSL CpaBHEHUS, KiTaccuuKkanuu U 0000IeH NS ;

- OTIPEACIISTH NN AeATeILHOCTH, 3aaBaTh apaMeTPhl

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS

B PacCMaTpPUBACMBbIX SIBICHUSX;
- BHOCHUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJbTaTOB
IOCJIEICTBUI JEITEILHOCTH;

JCATCIIBHOCTh, OLCHUBATh
nejrsiM, OLNCHUBATH  PUCKU

OnocuHTe3 OenKa, CTPYKTypHas OpraHU3alMs JKHUBBIX CHCTEM,
TMCKPETHOCTH,CaMOPETyJISIIHS, CaMOBOCIIPOU3BEICHHE
(pempoaykius), HACJICJICTBEHHOCTb,
M3MEHYHBOCTb,9HEPT03aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAS
OpraHM3aIHsL.

I1P6 3.CchopMupOBaHHOCTb YMEHHS paCKpbIBaTh COJAEp)KaHHE

OCHOBOTIOIATaloIINX OMOJIOTUYECKUXTEOPH I U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOXKICHUS )KU3HUU YETIOBEKA.

[1P64.ChopMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOTMOJIararonye OUOJOTUYECKUE 3aKOHBI HM3aKOHOMEPHOCTH
(I'. Mengensa, T. Moprana, H.W. Basunosa, 3. I['ekkens,
®. Mromepa, K. bapa),rpanuiibl X NPUMEHUMOCTH K >KUBBIM
CUCTEMaM.

[TP65.ITpnoOpeTeHne ompiTa TPUMEHEHUS OCHOBHBIX METOOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIX BOMOIOTHH: HAOIIOACHUS

U OIMCAHUS KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUI; OpraHu3aluu

0) 6a30BbIe UCCIIEOBATEILCKUE ICHCTBHS: UIPOBEICHUST OMOJIOTMYECKOTO OSKCIEPUMEHTA, BBIIBIKCHHS
- BJIaJICTh HABBIKAMHU YYE€OHO-HUCCIICIOBATEIILCKON TUIIOTE3,  BBIABJICHUS  3aBUCHMOCTH  MEKIYHCCIICAYSMbIMU
Y TIPOSKTHOM  JIeSITEJIbHOCTH, HABBIKAMH  pa3pelICHHs | BEITMYUHAMH, 00BbsSCHEHUS HOJTY4EHHBIX PE3yJILTaTOB




npobiewm;

- BBISIBJIATH IPUYMHHO-CJICJICTBEHHBIC CBSI3U

U aKTyaJIU3UPOBATH 3ada1y, BbIIBUT'ATh TUIIOTC3Y

€e pelIeHHs, HaXOIUTh apryMEHTHl IS JOKa3aTeiIbCTBa
CBOMX YTBEP)KJICHHUM, 3a1aBaTh I[apaMeTpbl U KPUTEPUHU
peleHus;

- AHaJIM3UpPOBATh IIOJYUYCHHBIC B XOJC PCHICHHUA 3adadu
pe3yJbTaThl, KPUTHYECKH OILEHUBATh WX JIOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIIOBHUAX,
pa3pabaThIBaTh IUIaH PEIICHUs MPOOIEMBbI C yY€TOM aHAJIU3a
MMEIOLIUXCA MaTEPUaAIbHBIX U HEMAaTEPHUAIIBHBIX PECYPCOB;
-- YMETh MIEPEHOCUTD 3HAHUS B MO3HABATEIHHYIO

U MPAKTUYCCKYIO 06J13.CTI/I KHU3HCACATCIIbHOCTH,

- YMETh HMHTETPHPOBATH 3HAHHUS W3 PA3HBIX IPEIMETHBIX
o0JacTeii;

- BBIIBUTATh HOBBIC HWJCH, TMpeajaraTb OpPUTHHAIbHBIC
MOJAXOAbI ¥ PELLICHUS

u  (hopMyIHpOBaHHUS BLIBOJIOB
MOHATHUHI, TEOPHUI U 3aKOHOB.
[TP66.ChopMUPOBAaHHOCTh YMEHHUS BBIACISTh CYIICCTBCHHBIC
MIPU3HAKU BHPYCOB, KJIIETOK IPOKAPUOTHU JYKapuoT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIICHO30B M JKOCHCTEM;0COOCHHOCTH IIPOIIECCOB OOMEHa
BEILIECTB u MIPEeBpAICHUS SHEPTUU B KIIETKE,
(hOTOCHHTE3a,IIIACTUYECKOTO M DHEPreTHYECKOTO  OOMEHa,
XeMOCHHTE3a, MHTO03a, MeiHo03a, OIIOJOTBOPEHUS, pPa3BUTHIU
pPa3MHOXXEHHUS,  HMHIUMBUIYaJbHOTO  DPAa3BUTUS  OpraHu3Ma
(onTOTEHe3a), OOPHOBI 3a CYIIECTBOBAHUE,ECTECTBEHHOTO 0TOOPA,
BH1000pa30BaHMs, TPUCIIOCOOJEHHOCTH OPTraHU3MOB K Cpeje
OOWTAHUS,BIUSHAS KOMIIOHEHTOB HKOCHCTEM, AHTPONOTECHHBIX
W3MEHEHUN

B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB M MPEBpallieHne YHEPruu B Ouocdepe.
[1P67.ChopMUpPOBAaHHOCTh YMEHHUSI TPUMEHSTh IOJYYCHHBIC
3HaHUS 711 OOBSCHEHHSI OMOJIOTMYECKUXIPOIIECCOB M SIBJICHHM,
JUTS IPUHSITHSI IPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU

¢ 1enbroodecnedeHrs 0e30MacHOCTH CBOETO 3/I0pPOBbS U 370POBbs
OKpY’KaIOIIMX JIIOJIEH, COOII0AEHUA3I0POBOr0 00pa3a KHU3HH,
HOPM TIPaMOTHOTO TIOBEJECHMS B OKPYKAKOIIEH NPUPOAHOU
cpelie;TOHNMaHne HEOOXOJUMOCTH HUCIOIb30BAHUS JOCTHKEHUI
COBPEMEHHOW OWOJOTUU M OMOTEXHOJOTHHIJIS PAIMOHAIBHOTO
MIPUPOIOTIONB30BaAHUSL.

[TP68.ChopMUpOBaHHOCT, yMEHHUSI peIIaTh OHOJOTUYECKHE
3aJla4y¥, COCTABIISATH TEHOTUITHMYECKUECXEMbI CKPEIIIUBAHUS

JUTSL pa3HBIX THUIIOB HACIEIOBAaHUS TNPHU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMBIIIEPEHOCA BEIIECTB M SHEPIHMH B 3KOCHCTEMax
(Teru MUTaHus, MAIIEBHIC CETH).

ITP69.ChopMUpOBaHHOCTh ~YMEHUN KPUTHYECKH OIEHUBATh
nHpopMalMi0  OMOJIOTUYECKOTOCOACPKAHUS,  BKIIOYAIOILYIO
MICEBJIOHAYYHbIC 3HAHUA M3 PA3IUYHBIX HCTOYHHKOB (CpeacTBa
MaccoBOMUH(OpMAIINH, HAy4YHO-TIOMYJIAPHBIE  MaTepHabl);

CUCIIOJIB30BAHUEM  HAYYHBIX




UHTEPIPETUPOBATH ITUYECKHE ACTICKTBICOBPEMEHHBIX
WCCIIC/IOBAaHU B  OWOJIOTMW, MEIWIWHE, OHOTEXHOJOTHH,
paccMaTpuBaTh rI100aTbHBIEIKOTOTHIECKHE poOIeMbI
COBPEMEHHOCTH, (OopMHUpOBaTH IO OTHOIICHHUIO K HHM

COOCTBEHHYIOTIO3HIIHIO.

[TP610. CdopmMupoBaHHOCTh yMEHUH CO37aBaThb COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOUICHHS HAOCHOBE OMOJIOTHYECKOM
uHpoOpMallMd U3  HECKOJbKUX  HCTOYHHUKOB,  I'PaMOTHO
HCIIOJIb30BAThIIOHATUHHBIN anmnapaT OMOJIOTruu

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpelICcTBa  IIOMCKa,
aHayM3a

U HHTEpHpeTaruu
nHpopmaruu

1 uH(pOpMAIIMOHHBIE
TEXHOJIOTHH TUISE
BBITIOJIHEHHS 33734
npodecCuoHaTBHOM
JeSITeIbHOCTH

JIM4HOCTHBIE PE3yNIbTAThl JIOJKHBI
LEHHOCTH HAYyYHOT'O MTO3HAHUS:
-c()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOMN
MPAKTHKH, OCHOBaHHOTO HAa  JAuanore KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETo MecTa
B MOJIUKYJIBTYPHOM MUDE.

MeTtanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnaseHre YHUBEpPCAIbHBIMU Y4eOHBIMH MT03HABATEIHHBIMU
JEUCTBUSAMMU:

B)pabora ¢ nHhopmaIue:

OTpaXaTb B 4YacCTH:

- BIIAQACTh  HABBIKAMU  MOJYy4YeHHs  UHPOpMAIUU
U3  HUCTOYHUKOB  DPasHbIX  THIIOB,  CaMOCTOSTEIIBHO
OCYILECTBIIATh MIOMCK, aHasus, CUCTEMAaTU3aLUIO

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

- OLEHMBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HUH(OpMAaIHH,
€€ COOTBETCTBUE PABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE U POJIU OHMOJIOTHH

B CHCTEME HAy4YHOTO 3HaHUS;()YyHKIMOHAJILHOW TPaMOTHOCTH
YeJloBeKa I PelIeHuUs )KU3HEHHBIX MTPOOIeM.

I[1P6 7. CdopMHpPOBAaHHOCTH YMEHHUS NPUMEHSATH MOJYYCHHBIC
3HaHUA AJI1 OOBSICHEHHs] OMOJOTHYECKUX MPOIECCOB U SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHON KU3HU

C Ienplo obecrmedeHHus OE30MacCHOCTH CBOETO 3/I0POBbSI U
3I0POBbsI OKPYKAIOIIUX JIFOJIEH, COO0IEHUsT 3J0pOBOro o0Opasa
KU3HU, HOPM TPAaMOTHOT'O MTOBE/ICHUS B OKPY>KaloIel MPUPOIHOI
cpeze; MOHUMaHHe HeOOXOAMMOCTH MCIOJIb30BAHUS JTOCTHKEHUN
COBPEMEHHOM OMONOTMH M OMOTEXHOJOTHM IJi1 paluOHAIBLHOTO
MIPUPOOTIOIB30BAHUS.

I[TP6 10. ChopMupOBaHHOCTHL YMEHUW CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHpOpMallMd U3  HECKOJbKUX  HCTOYHHUKOB,  I'PaMOTHO
UCIOJIb30BaTh MOHATHIHBIN anmnapaT 0M0I0ruu

OK 04. 3ddexTuBHO
B3aMMO/ICVICTBOBATh
u paborathb

B KOJUJICKTHBE

Y KOMaHie

JImuHOCTHEIE PE3YIbTATBl OOJDKHBI OTpaXaTb B YaCTH:

ONCHHOCTHU HAY4YHOr'o TMO3HaHUWA: OCO3HAHUC [CHHOCTU
HaquOﬁ JCATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATH
IMPOCKTHYIO u HCCICA0BATCIILCKYIO ACATCIIBHOCTD

WHAWBHUYaJIBHO U B TPYyIIIIE.
MeranpeameTHble pe3yabTaThl JOJKHBI OTpaXKaTh:
Osnanenue YHUBEPCAIBLHBIMH KOMMYHHKaTUBHBIMU

I1P6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOOB
HAay4YHOT'O MMO3HAaHUs, UCIIOJIB3YyCMbIX B 6I/IOJIOI‘I/II/II HaGJIIOI[eHI/I}I u
OIMCAHUs JKUBBIX CUCTEM, IPOLIECCOB U SIBICHUN; OPTaHU3alUUa U
MMPOBCACHUA OHMOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBUKCHUS
TUNOTE3, BBISBICHUS 3aBUCUMOCTH MEXAYy HCCIIETyEeMbIMU
BEiIn4YnHaMu, 06'L$ICHCHI/I$I MOJIYUYCHHBIX PE3YJILTATOB

U GOopMyIUPOBAaHUS BBIBOJIOB C HCIOJIb30BAHHEM HAaYYHBIX




JEUCTBUSIMU:

0) cOBMECTHas IeSITEIIbHOCTD:

- MIOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON
Y UHIUBUTYJIbHON PabOTHI;

- IMPUHUMATDh Ieian COBMECTHOU JACATCIIbHOCTH,
OpraHU30BbIBaTh U KOOPJAUHUPOBATH ACHUCTBUS

Mo €€ JOCTIDKSHHIO: COCTaBIATh IJIaH  JCUCTBHIA,
pacnpeneniaTb poiad € yY4eTOM MHEHUM yYaCTHUKOB

00CYKIaTh Pe3yIbTAaThl COBMECTHOM paOOTHI

MIOHATUH, TEOPUN U 3aKOHOB

OK 07.
ConelicTBOBaTH
COXPaHEHHUIO
OKpYKarolein
Cpenbl,
pecypcocOepexeHn
10, MPUMEHSITh
3HAaHUA

00 M3MEHEHUU
KiIMMarta, NpPUHIUIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTuBHO
JIECTBOBATH

B Ype3BbIYANHBIX
CUTyalusax

JInyHOCTHBIE pe3yabTaThl JOJDKHBI OTpPakaTb B YAaCTHU:
HKOJIOTUYECKOTO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh 9KOJIOTUYECKOU KYJBTYPHI,
MOHUMAHUE BIIUSHUS COLIMAIbHO-D)KOHOMUYECKUX MIPOLIECCOB
Ha COCTOSIHHE TTPUPOTHOM

U COIMATBHON Cpejbl, OCO3HAHUE TII00AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOoOIIeM;

- IUIJAHUPOBAHUE W  OCYUIECTBIICHUE  JEHUCTBUH B
OKpYKalollleil Cpefie Ha OCHOBE 3HAHUA IIeJIeH YCTONYUBOIO
pa3BUTHS YEJIOBEUECTBA;

- QaKTHUBHOE€ HENPHUATHE JEUCTBU,
OKpYKarolleu Cpere;

- yMEHUE MIPOTHO3UPOBATh HeOJaronpusTHbIC
SKOJIOTUYECKHE MOCHEACTBUS MPEATPUHUMAEMBIX JIEHCTBHM,
peaoTBpaniaTh UX;

- pacllupeHue OmbITa
HaIlPaBJICHHOCTH.
MeranpeameTHbie pe3yabTaThl JOJKHBI OTPaXkKaTh:
OsnageHue YHUBEpCaJIbHBIMHU KOMMYHHUKaTUBHBIMU
JICUCTBUSIMU:

0) cOBMECTHasI ICSITEIIbHOCTD:

- MOHUMATh M UCIHOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOU
U UH/IMBUTyalIbHOM paboThI;
- NpUHUMATh  IeJU
OpraHU30BBIBATH u

MPUHOCSIINX BPEJ

NEATEIbHOCTH  DKOJIOTMYECKOU

COBMECTHOU
KOOPJIMHUPOBATh

JIESITEILHOCTH,
JIEUCTBUS

I1P6 5. IlpuoOpereHue ompiTa MPUMEHEHUS OCHOBHBIX METOOB
HAyYHOTO MMO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHH: HAOIIOICHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SBJICHUI; OpraHu3aun
U TIPOBEACHHUS OHOJOTUYECKOTO ODKCIEPHUMEHTA, BBIIBUKCHUS
TUNOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAYy HCCIIETyEeMbIMU
BEITMYMHAMU, OOBSICHEHHSI TTOJTYYCHHBIX PE3yIbTaTOB

u (GOpMYyIUPOBAHUSA BBIBOJIOB C HCIOJB30BAHUEM HaYYHBIX
MIOHATUM, TEOPUN U 3aKOHOB.

I[IP6 6. CdhopMHUPOBAaHHOCTh YMEHHs BBIACHATH CYIIECTBEHHBIC
MpU3HAKA  BHPYCOB, KIETOK TPOKAPHOT U  DYKAPHOT;
OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BH/JIOB,
OMOreo1eHO30B U IKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BELIECTB M TMpPEBpaLICHUs] SHEPruu B KiETKe, (OTOCHHTE3a,
IUTACTUYECKOTO W JHEPreTH4eckoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHHUS, DPA3BUTHS U Pa3MHOKEHUS,
WH/IMBUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), 00pbObI

3a CyIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BUI000pa3oBaHuS,
MPHUCTIOCOOJICHHOCTH OpPraHU3MOB K cCpele OOWTaHWs, BIMSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPONOTEHHBIX U3MEHEHUN
B DKOCHUCTEMAaX CBOCH MECTHOCTH,

KpyroBOpOTa BEIIECTB ¥ MPEBpallieHne YHEPrun B Ouocdepe.

I1P6 7. CdopMHpPOBAaHHOCTh YMEHHUS NPUMEHSATH MOJYYCHHBIC
3HAaHUA AJI1 OOBSICHEHHs] OMOJOTMYECKUX IPOIECCOB U SIBICHUH,
JUISL TIPUHATHS MPAKTUYECKUX PENICHUN B MOBCEIHEBHOW >KH3HU
c uenbto olecreyeHusi O€30MaCHOCTH CBOErO 3J0POBbsl U




M0 €€ JOCTIDKEHHIO: COCTaBIATh IJIaH  JCUCTBHIA,
pacmpenensiTb poidM € y4eTOM MHEHUH YYaCTHUKOB
00CyKJIaTh pe3yIbTaThl COBMECTHOUN pPabOTHI

3I0POBbSI OKPYKAIOIIUX JIFOJIEH, COOMOIEHUsT 3J0POBOr0 o0pasa
’KH3HH, HOPM TPAMOTHOT'O TIOBEICHHS B OKPYIKAIOIICH MTPUPOTHON
cpeac; NOHUMAHUC HeO6X0,III/IMOCTI/I HNCITOJIB30BaHUA I[OCTI/DKGHI/Iﬁ
COBPEMCHHOW OHOJIOTHM M OHUOTEXHOJIOTHH JUIS PalMOHAIBHOTO
IPUPOIOTIOIB30BAHHUS

I1IK 3.2. Co3naBathb
Pa3BHUBAIOIIYIO
peIMeTHO-
POCTPAHCTBEHHYIO
cpeny,
MIO3BOJISIOILY IO
OpTraHHU30BaTh
oOydeHue aereit
paHHero u
JIOIITKOJTBHOTO
BO3pacTa, B TOM
4yuCIie JeTen ¢
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMU
3JI0pPOBBS B
COOTBETCTBHUH CO
cnenupuKon
o0OpasoBaTenbHON
MIPOrPaMMBEI.

- Oco3HaHHbI# BEIOOp Oyaymiei mpodeccuu u
BO3MOXHOCTEH pear3aiii COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB; OTHOIICHHE K NMPO(ecCHOHABHON 1eATeTbHOCTH
KaK BO3MOYKHOCTHU yYacCTHS B PEIICHUH JTUYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHATHHBIX
npoOeM.

- YMeHHe caMOCTOSITEIbHO ONPENENIATh LENU AEATEIbHOCTU
U COCTaBJIATH IUIAHBI JEATEIBHOCTH; CaMOCTOSITEIBHO
OCYIIECTBIISATh, ~ KOHTPOJUPOBATb U  KOPPEKTUPOBATH
JEATENIBHOCTD; MCIOJB30BaTh BCE BO3MOKHBIE PECYPCHI IS
JOCTHKEHHSI TIOCTABJICHHBIX IIeJIed W pealu3alud IJIaHOB
NeSITeIbHOCTH;  BBIOMpATh  yCHEUIHbIE  CTpaTerMd B
Pa3IUYHbIX CUTYaLUsAX.

- CdopmupoBaHHOCTh TMpEACTaBICHUI O MecTe OWOJIOTUH B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpa: HAONIOJACHUS U OMUCAHUS

JKHUBBIX CHCTCM, IIPOLHECCCOB U HBJIeHI/Iﬁ; opraHu3anvi U

MPOBCACHUA OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHXCHHUA

THUIIOTE3, BBISIBJICHUA 3HAYUMOCTHU MCKIOY

MOJIYUYCHHBIX

HCCIICAYCMbIMHA

BEiIn4YnHaMu, OOBSICHEHHUS PE3YJILTATOB n

dbopmynupoBaHUS  BBIBOJIOB C  HCIIOJIB30BAaHUEM

MOHATHM, TEOpUM W 3HAHWM NOHMMaHuWE poJii OWOJIOTHUH B

Hay4YHBIX

dhopMupoBaHUM Kpyro3opa W (YHKIMOHAJILHONH TPaMOTHOCTH
YelloBeKa Ui pellieHus] MPaKTHUeCKUX 3a7ay;

- copMHpOBaHHOCT,  YMEHHUW  KPUTHUYECKH  OIICHHUBAThH
uH(pOpMaLIMI0  OUOJIOTUYECKOTO  COACPKAHHS, BKIIOYAOIILYIO
TICEBJIOHAYYHbIC 3HAHUSA M3 PA3IUYHBIX HCTOYHHKOB (CpeacTBa
MaccoBOi HH(OPMAIINU, HAYIHO-TIOMYJISIPHBIC MATEPHAIIBI);

- WHTEPIPETUPOBATH  ITUYCCKUE  ACIEKThI  COBPEMEHHBIX
HCCIIENOBAHNHI B OMOJIOTUH, MEAULINHE, OMOTEXHOJIOTHH;
rJI00aIbHBIC POOIEMBI

- paccMaTpuBaTh OKOJIOTHUYECKHUEC

COBPECMCHHOCTH, (bOpMI/IpOBaTI) 10 OTHOILICHHIO K HUM

COOCTBEHHYIO MO3HUILIUIO;

- chOpMHpPOBAHHOCTb  YMEHHMH  coO3JaBaThb  COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOrMYECKOM
uHpOpMAallMM M3  HECKOJbKUX  HCTOYHUKOB,  I'PAMOTHO
WCIIOJIH30BATh MOHATUHHBIN anmapat OuoJIOTHI




2. CTPYKTYPA M COJEPKAHUE OBIIIEOBPA30BATEJIBHOM

TACIATITAHBI

2.1. O0beM AUCHUIIMHBI U BUbI y4eOHOH padoThI

Buna yueOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTeJbHON MPOrpaMMBbl TN CHUTITHHBI 72
B T.4.
OcHoBHOe coaep:kaHue 6
BT. Y..
TEOpPETHYECKOE 00yUeHUe 4
1abopaToOpHbIE U MPAKTUUECKUE 3aHATHS 2
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHue 5
NPUKJIATHOTO MOIYJI)
BT. 4..
TeopeTuiyeckoe o0yueHue
1abopaTopHbIE U MPAKTUYECKUE 3aHATHS 2
CamocrosiTeibHas padora 64

IIpomeskyTounas arrectauus (quddepeHIMPOBAHHDbIN 3a4eT)
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2.2. TemaTH4yecKuil IJIaH U COEePKAHHUE TUCHUILINHBI

dDopmupyeMble
HanmenoBanme O0bem
Conep:xaHue yueOHOro MaTepuasia, JJadopaTopHbie U NPAKTHYECKHE 3aHATHS KOMIIeTeHI[UH
pa3aesioB U TeM 4acoB
1 2 3 4
OcHOBHOe co/iep:KaHue
Pa3nen 1. buojsiorus kak Hayka. 7JKuBble cucTeMbl H HX OPraHM3alusl
Tema 1.1. Cojeprkanne yueOHOro MaTepHraia
buonorus buonorus — nayka o xuBoii npupoge. Csizu OMOJIOTHH ¢ 0OIIECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME JIPYTUMHU €CTECTBEHHBIMU HayKaMH, QHIOCO(PUEH, peIUTHeld, STUKOMW, 3CTETUKONH U TPAaBOM.
Hayk.OOmias Ponp Ouonornn B QopmMupoBaHMM COBpEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTEePUCTUKA OMOJIOTMYECKHUX HAYK.
KU3HU MeTopl O3HAHUA KUBOM TpUPOJBI (HAaOMIOAEHHEe, SKCIIEPUMEHT, OMHCAHHEe, W3MEpEHHE, OK-02
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAst 00padOTKa JaHHBIX).
JKuBbie cucTembl (OMOCUCTEMBI) KakK MpeaMeT u3ydeHust Onoaorun. OTInYue KUBBIX CHCTEM
OT HeopraHuueckoi mpuposl. CBoHCTBA OMOCHCTEM U UX pa3HOOOpasue.
YpoBHHU OpraHu3aIu onocucTem: MOJIEKYJIIPHO-T€HETUYECKU, KJICTOYHBIH,
OpPraHM3MEHHbIN, MOIMYJSIIMOHHO-BUIOBOW, SKOCUCTEMHBIH (O0MO - TE€OLEHOTUYECKUH),
OnochepHbIH
Pa3znen 2 XumMuuecKkHii COCTaB M CTPOEHHUE KJIETKH 1
Tema 2.1. Coneprxkanue yueOHOro Marepuasia
XUMUYECKUH COCTaB | XUMHUYECKAN COCTAB KJICTKH. XHMHYECKHE DJIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPO3JIEMEHTHI.
KJIeTku. Bona Bona u muHepanbHbie BeniecTBa. DyHKIMHM BOAbl M MHUHEPAJIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHBIC [Tognepxanue ocMoTUYECKOTO OajaHca
BEIIECTBA [IpakTHyeckoe 3aHATHE
Ne 1 «buomorndeckasi pojib MUHEPAIBHBIX BEIIECTB B 00CCIECUCHHH >KU3HEIEATEITHHOCTH
OpraHU3MOB, IMPOSBJICHUS JUCOAIAaHCA MUHEPATBLHBIX 3JIEMEHTOBY
Tema 2.2. ConeprxaHnue yaeOHOro MaTepuaia 0,5
buonoruuecku benku. CoctaB u crpoeHue 6€1KOB. AMHUHOKUCIOTH — MOHOMEpPHI OenkoB. HesameHnmble u
BAJKHBIE XMMUYECKUE | 3aMEHUMbBIE aMUHOKUCIOTHL. AMWHOKUCIOTHBIA COCTaB. YPOBHU CTPYKTYPHI OEIKOBOI
COCIMHEHUS MOJIEKYJIbI (TIepBUYHAS,, BTOPUYHAS, TPETHUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiictBa OenkoB. buomornyeckue ¢yHkuuun OenkoB.DepMeHThl — OHOJIOTHYECKHe OK-01, OK-02,
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA IIEHTP, CyOcTpaTHas CHernupUuIHOCTb. OK-04
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Kodepmentsl. Buramunsl. OTinunst pepMEeHTOB OT HEOPraHUYECKUX KaTaIn3aTopOB.
VYrieBonbl: MOHOCaxapuabl (TJIFOKO3a, pu0o03a M JI€30KCHpHO03a), nucaxapuabl (caxaposa,
JaKTO3a) W TOJHcaxapuibl (Kpaxmal, TJIMKOTeH, I[eJUII0NI03a). buomorndeckue (yHKIUU
yraeBonoB. Jlunuael:  Tpurnuuepunbl, ¢ochomunuabl, crepouisl. [ 'uapodunbHO-
ruapodoOHble cBoiicTBa. buonormueckue Qynkiuu nunuaoB. CpaBHEHHE YTJIEBOOB,
OCKOB M JHMMNHUAOB Kak HMCTOYHUKOB »Heprun.Hykmennosbie kucnotel: JIHKu PHK.
Hyxneotuasl — MOHOMEpHI HYKIEMHOBBIX kucaoT. Ctpoenue u ¢pyukmuu JJHK. Ctpoenue u
dbyukuu PHK. AT®: ctpoenue u pyHKIHHN

JlaboparopHsbie 3aHsATHS (Ha BEIOOD MpeTnojaBaTelis)

Ne 1 «Onpenenenune ButamuHa C B IpOAyKTax MUTAHUS

i «OnpeesieHue Haluuusl KpaxMaia B IpOAyKTaX MUTaHUs

i «['unpopunbHO-THIPOGOOHBIE CBOWCTBA JIUITHIOB)

win «/3yyeHne KaTaJIUTHYECKOM aKTHBHOCTU (epMEHTOB (Ha MpHUMepe aMuiasbl WIH
KaTajasbl)»

Tema 2.3.
CtpyKTypHO-
(byHKLIHOHATIbHAS
OpraHu3alys KIeTOK

Coneprxkanue yuyeOHOT0 MaTepuasa

[urtonorust — Hayka o kietke. KineTtouHnas Teopust — mpuMep B3aUMOJCUCTBUS U 1 (aKTOB
B HAyYHOM I103HaHUU. METO/Ibl U3yUEHUs KIETKH.

Knerka kak nenoctHast xuBast cucreMa. OOuue npuU3HAKU KJIETOK: 3aMKHyTas Hapy KHast
memOpana, monekynsl JJHK kak reneTuueckuii anmapar, cucteMa CUHTe3a Oeska.

Tunsel KIETOK: JyKapuoTHdeckas M Ipokapuornyeckas. (OCOOEHHOCTH CTPOECHMUS
npokapuoTudeckon kieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3YyKapHOTHUYECKOU
kJeTKi. OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KMBOTHON U rpulHOM KieTku. [loBepxHOCTHBIE
CTPYKTYpPbI KIETOK— KJIETOYHas CTEHKa, INIMKOKalIWKc, MX (yHkiuu. IlnazmaTuueckas
MeMOpaHa, €€ CBOMCTBA M (PyHKITUU.

[Tutoruiazma u ee opraHouabl. OpgHomemOpanHble opranoujsl kietku: OIIC, ammapar
I'onpmxu, mmzocomel. [1oayaBTOHOMHBIE OpraHOWIBI KJIETKH: MHUTOXOHJPHUH, IUIACTH]IBIL.
[TpoucxoxxaeHne MUTOXOHApUM M TwacTHA. Buael mimactun. HememOpaHHBIE OpraHou[bI
KJIETKU: pPUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUONIH, PECHUYKH, KIYTUKUA. DYHKIUH
OpPraHOUOB KIETKU. BKirtoueHus.

Anpo — perynsatopHbiii eHTp kieTku. CTpoeHue siapa: siiepHas 000J0uyKa, KapHoIuiazMma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIIOPT BEUIECTB B KJIETKE

0,5

JlaGopaTopHbie 3aHsTHs (Ha BIOOp MPENoaBaTeis)

Ne 2 «Ctpoenue kieTku (pacTeHusl, )KUBOTHBIE, TPHObI) M KJIETOYHBIE BKIIIOUEHUS (Kpaxmal,
KapOTHHOWJIBI, XJIOPOTLJIACTHI, XPOMOILIACTHI)»
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win «M3y4eHne cTpoeHus KJIETOK PacTeHUH, KUBOTHBIX U OAKTEPH MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax U UX OMMCAHUE)»
i «IIpoHuriaeMocTs MeMOpaHsl (TJ1a3MOJIH3, JACTUIA3MOJIN3 )y

Pazgea 3. JKu3HeaessTeJbLHOCTDL KJIETKU

Tema 3.1.
OOMEH BELIECTB
Y TIpeBpaIlIcHHe

SHEPTUU

B KIIETKE

Copep:kanue yueOHOro MaTepHaia

OOMeH BemecTB, WM METab0IU3M. ACCUMUIIATINSA (TUTACTHYECKUI OOMEH) U TUCCUMUIISITUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IWHOTO Mpollecca MerabonuszMa. Poib 3axkoHOB
COXpaHEHHUs BEIIeCTBAa W DHEPrHMH B MOHMMAaHUU MeTabomu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpOHBIA U TeTepoTpodHBIA. Ponb ¢epMeHTOB B OOMEHE BEUIECTB U MPEBpAICHUH
sHeprun B KieTke. DorocuHre3. CBeroBas u TemHOBas (a3pl (orocuHTeza. Peakmmm
dorocunTe3a. DPPeKTUBHOCTH (HOTOCHHTE3a. 3HAUCHHUE POTOCHHTE3A IS )KU3HU Ha 3eMiie.
Brnusinue ycnoBuii cpeasl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIICHHUS €r0 MPOJYKTUBHOCTH Y
KyJIbTYpHBIX ~pacTeHHid. XeMOCHHTE3. XEMOCHHTEe3Upylomue OakTepuu. 3HAYCHHE
XEMOCHHTE3a JUIS J)KU3HU Ha 3eMIIe.

DHepreTndeckuii 0OMEH B KJIeTKe. PaciieryieHre BemecTB, BBIICICHHE U aKKYMYJIHPOBAHHE
SHEPTUHM B KJIETKE. DTambl dHEPreTHYecKoro ooOmeHa. ['nmkonms. bpokeHwe W ero BHIIBIL.
KucnoponHoe okucieHue, uiM KieTtoyHoe jabixanue. OkucnuTenbHoe (pochopunmupoBaHue.
D (HEKTUBHOCTh YHEPIETHYSCKOro 00OMEHa

0,5

Tema 3.2.
Buocuures Oenka

Conepkanue yueOHOro MaTeprasa

Peakiun maTtpuuHoro cuHre3a. ['enermueckas wuHpopmanmus u JHK. Peanuzauums
reHeTUYEeCKOM nHpopMaIuu B KieTKe. ['eHeTnueckuit koa u ero cBoicTa. TpaHckpunus —
matpuunblii  cuHTe3 PHK. Tpancasuus — OuocuHTe3 Oenka. ITambl  TpPaHCIALMH.
KoaupoBanue amunokucnot. Poas pubocom B 6rocunTe3e Oenka

0,5

HpaKanecxoe 3aHATUC

Ne 2 «Penienue 3a7a4 Ha ONpeACICHHE ITOCTIEI0BATEIbHOCTH HYKJICOTHIOBY

Tema 3.3.
Bupycsi

Copep:xanue yueOHOro MaTrepHaia

Hexnerounsie popmel xu3Hu — BUpychl. Mctopus otkpeitus BupycoB (. Y. iBanoBckuit).
OcoOeHHOCTH CTPOCHHS M JKU3HEHHOTO IKKIa BUpycoB. baktepuodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc nmmyHonedunura yenoseka (BIY)
— Bo3oyautens CIIM Ia. IlpodunakTuka pacupocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM

OK-01, OK-02,
OK-04

Paznen 4. Pa3MHoOKeHMe 1 HHAMBHAYAJIbHOE PA3BUTHE OPTraHM3MOB

Tema 4.1.
JKW3HEeHHBIN TUKIT

Copep:xanue yueOHOro MaTepuana

OK-01, OK-02,
OK-04

13



KIJIICTKHU

Knerounslii 1uKi, WM S>KU3HEHHBIH Ik KieTku. MHtepdaza u mutos. Ilpomeccsl,
npoTtekaromue B natepdase. Perumkarus — peaknus matpuanoro cuare3a JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIM Habop — KapuoTun. JIMIJIOUAHBIA U TamIouIHbI XPOMOCOMHBIE
HaOopbl. XpomaTuipl. lluTONMOrMUECKME OCHOBBI pPa3sMHOXKEHHUS M HMHIUBHIYaJIbHOIO
pazButus opraHuzMoB. [Jlenenue kietkn — wmuro3. Cragum wmuto3a. Ilpormeccsl,
IPOUCXOJAINME HAa PpasHbIX CTaguAX MHUTO3a. DHOIOTMYECKHUH CMBICI  MHUTO3a.
[Tporpammupyemasi rudesb KJISTKH - alloTo3

Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHu3MOB

CoJzeprxaHue y4eOHOTr0 MaTepuaia

®opMbI pa3MHOKEHHUSI OpPraHU3MOB: O€CIooe U MosioBoe. Buibl 6ecnonoro pa3sMHOKeHUS:
JIeJICHUE HAJBOE ¥ TTIOYKOBAHUE OJTHO U MHOTOKJIETOYHBIX, CITOPOOOpa30BaHHUE, BETETATUBHOE
pasMHokeHue. cKycCcTBEHHOE KIIOHHPOBAaHUE OPTraHU3MOB, €0 3HAUEHHE JIJIsl CEJICKIIUH.
[TonoBoe pa3MHOXKEHHUE, €ro OTIANYHS OT Oecmojioro. Meio3. Craauu meio3a. [Iporeccsr,
MPOUCXOJSIIME HA cTaauax menosa. IloBenenwe xpomocom B Menose. Kpoccunrosep.
buonornueckuii cMbIC U 3HaUeHHE Meio3a. ['ameTorenes — mporecc 0Opa3oBaHUs MOJIOBBIX
KJIETOK Y KUBOTHBIX. [10JIOBBIC Kene3bl: CEeMEHHUKH U sUdHUKUA. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30M]I, SIMICKIETKAa) — CIepPMaTOreHe3 M OOTeHE3.
OCcOOCHHOCTH CTPOCHHMS SIMLIEKICTOK U criepMaTo3ou10B. Omiogorsopenue. [lapreHorenes

0,5

Tewma 4.3.
NupuBunyansHOE
pa3BUTHE OPraHU3MOB

Coneprxkanue yueOHOro MaTepuasia

WupuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTEeHe3). DTambl
SMOPUOHAIILHOTO PAa3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: JpOOJICHHE, TacTpyJIsAlus,
opraHoreres. IlocTomMOpuoHanbHOE pa3BUTHE. THUIBI MMOCTAIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HenpsiMoe (JTMYMHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YpoACcTBa. PocT W pasButue pacreHuil. OHTOreHe3
IIBETKOBOT'O PAaCTEHHS: ABOIHOE OIJIOOTBOPEHHE, CTPOCHUE CEMEHH, CTaIMH PAa3BUTHS

0,5

[IpakTHyecKkue 3aHsATU

No 3« HdpexnronHbIe 3a00JIeBaHUS U MHIEMHUH B UICTOPUN YEIIOBEUECTBAY.
Ne 4 «BaknuHanus Kak npo@uiakTika HHPEKIIMOHHBIX 3a00JICBaAHMIN)

Paznen S. HacjieicCTBEHHOCTh M1 M3MEHYMBOCTH OPraHU3MOB

1,5

Tema 5.1.
3aKOHOMEPHOCTH
HacJaeq0BaHUs

CozeprxaHne yueOHOro MaTepHuaia

[IpeameT u 3agaun TeHETHKU. POJb MUTOIOTMM M AMOPHUOJIOTHH B CTAHOBJICHUU T'€HETHKH.
Bxrnaag poccuiickux M 3apyOeXHBIX YUYEHBIX B pa3BUTHE T'€HETUKU. MeToAbl TE€HETUKU
(ruOpUAOIOTUYECKHUM, I[MTOTCHETHYECKUH, MOJICKYJApHO-TeHeTHuYeckuii). (OCHOBHBIC
reHETUYECKUE MOHATHUS. ['eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIluBaHUM.

3aKOHOMEPHOCTH  HAcJeJOBaHMs  IIPU3HAKOB, ycTaHoBieHHble I.  MenzaeneM.

0,5

OK-01, OK-02,
OK-04
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MoHoruOpuaHOe CKpelMBaHue. 3aKOH eIUHO00paszus THUOPUIOB IMEPBOTO MOKOJICHHUS.
[IpaBuino noMuHMpOBaHUA. 3aKOH pACIICIUICHUS TMPU3HAKOB. [ WMIOTE3a YUCTOTHI TaMeT.
[TonHoe u HemoimHOE JOMHUHUpOBaHME. J[MTHOpUAHOE CKpellMBaHUE. 3aKOH HE3aBUCHMOTO
HacJIeOBaHUsl MpHU3HAKoB. LluToreHeTnueckue OCHOBBI JIUTHOPUAHOTO CKpEUIMBaHUS.
AHanuzupyrolee ckpemuBaHue. lcnonb3oBaHHe aHAJM3HUPYIOIIETO CKPEIIMBAaHUS U
OTIPEICIICHUS] TCHOTHUIIA 0COOH

HpaKTI/I‘-IGCKOG 3aHATUC

Ne 5 Pemenue 3amau Ha ONpPENENEHHE BEPOSITHOCTH BO3HUKHOBEHUS HACJIEICTBEHHBIX
NPU3HAKOB TIPU MOHO-, JHW-, MOJUTHOPUAHOM M AHAIM3HPYIOUIEM CKpEIIUBaHHH,
COCTABJICHUE N'€HOTUIIMYECKUX CXEM CKPEILMBAHUS

Tema 5.2. CopaeprxkaHue y4eOHOro MaTepuaia
CuenseHHoe CuerieHHOe HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CIHEIUIGHHOMY
HACJIEIOBaHUE HacJe0BaHUIO TeHOB. HapyleHue cuemieHuss TeHOB B Ppe3yJibTaTe KPOCCUHTOBEpa.
MPU3HAKOB XpoMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ eHeTHUecKne KapThl.
'enetnka moma. XpoMOCOMHOE oOmpeesieHue 1ojia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporamMeTHble opraHu3Mbl. HacienoBaHue NMPU3HAKOB, CLETUIEHHBIX C
0JIOM
[IpakTuyeckoe 3aHATHE 0,5
No 6 Pemenuwe 3aad Ha ONpENEICHHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB TMPU CLEIJECHHOM HAclIeIOBaHUH, COCTABICHHUE TIE€HOTUIUYECKUX CXEM
CKpEIIMBaHUS
Tema 5.3. Coneprxkanue yueOHOro MaTepuasia
3aKOHOMEPHOCTH N3menunBoCTh. BUIbl N”3MEHYMBOCTU: HEHACJIEACTBEHHAs! M HacyeACTBeHHas. Posib cpesipl B
U3MEHYUBOCTH HEHACJICICTBCHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKALMOHHOW H3MEHYHMBOCTH.

Bapuanuonsslii psg v BapuanmonHas kpuBas. Hopma peakuuu npusHaka. KonuyecTBeHHbIE
M KayeCTBEHHbIC TPU3HAKM W HX HopMma peakiuu. CBoiicTBa MOAM(PUKATMOHHON
M3MEHYUBOCTH.

HaCHeI[CTBeHHaSI, HIIN TCEHOTHUIINYCCKAasA HU3MCEHYUBOCTD. KOM6I/IHaTI/IBHa$I N3MCHYUBOCTD.
Meiio3 ¥ TIOJIOBOM MPOIECC — OCHOBA KOMOMHATHMBHOW HW3MEHYMBOCTH. MyTalMOHHAs
U3MCECHYUBOCTD. KJIaCCI/I(i)I/IKaI_[I/ISI MyTaI_[I/If/'IZ TCHHBIC, XPOMOCOMHBIC, TCHOMHBIC. Yacrora u
OpUYMHBL  MyTanuil. Myrarennble (GakTopbl. 3aKOH T'OMOJIOTHUECKHUX DSJIOB B
HaCHeHCTBeHHOﬁ NU3MEHYUBOCTHU
H. . BaBuiioBa

H‘paKTI/I‘-IeCKOC 3aHATUC
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Ne 7 Pemenue 3amady Ha OINpEOEICHHE BEPOATHOCTH BO3HUKHOBEHHMSI HACIIECICTBEHHBIX
MPU3HAKOB TIPH PA3JIMYHBIX THUIIAX B3aMMOJICUCTBHUS T€HOB, COCTaBJIEHHWE TC€HOTUITMYECKHUX
CXEM CKpEIIUBAHUS

Tema 5.4. ConeprxaHue y4eOHOr0 MaTepuaia 0,5

I'eneruka yenoBexka | ['eHermka denoBeka. Kapuwotum denoBeka. (OCHOBHBIE METOJABI TEHETHKU YEJIOBEKA:
TeHEAIOTUYECKUN, OJU3HEIOBBIA, ITMTOTEHETHYCCKUM, OMOXUMUYECKUMA, MOJICKYJISIPHO-
reHeTuueckuil. COBpEeMEHHOE OIpeAeieHHe T€HOTHUIA: TMOJTHOT€HOMHOECEKBEHUPOBAHKE,
TeHOTHITHPOBaHKE, B TOM unciie ¢ momonisto [11P-ananu3a. HacnencrBeHHsie 3a001eBaHUs
YelloBeKa: TEHHbIe OO0Je3HU, OOJE3HW ¢ HACIEACTBEHHOW MPEapacioioKeHHOCTHIO,
XpoMocoMmHbIe Oose3Hn. CoMaTHYeCKHe W TeHepaTUBHbIE MyTalud. CTBOJIOBBIE KIICTKH.
[MpuHIMIBI  310pOBOTO 00paza JKHU3HW, JUArHOCTUKH, TMPOPWIAKTHKU U  JICYCHHS
TCHETUYECKUX  Ooje3Hei.  MeOuKO-TeHETHYEeCKOe  KOHCYJbTHUpPOBaHWE.  3HAYCHHE
MEIUIMHCKOM TEHETUKU B TNPEIOTBPAIICHUH U JICUCHHH TCHETHYECKUX 3a00JeBaHUI
YEJIOBEKa
[IpakTrueckoe 3ansTHE
Ne 8 «CocraBiieHUe U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA»

Paznen 6. DBoJIIOIMOHHAS OMOJIOTHS 0,5

Tema 6.1.
BOIIOIMOHHAS
TEOpUs
H €€ MECTO
B OHosoruu

Cozeprxanne yueOHOro MaTepuaia

[Ipennochiiku BO3SHUKHOBEHHS SBOJIIOIIMOHHON TEOPUU. DBOJIOLMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BiusHUE SBOJIOLNMOHHONW TEOPHM Ha pa3BUTHE OHOJOTMM W JPYTHX HayK.
CeunerenbcTBa 3BoMONMH. [laneoHToNOrNYeCKre: MOCIe0BaTeIbHOCTD MOSIBICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETONMUCH, TNepexoaHbie (GopMmbl. buoreorpaduueckue: cXoJICTBO U
paznuuue ¢ayH u (HIop MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U PA3TUIHS
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHUTEIBbHO-aHATOMHYECKUE: TOMOJIOTHYHBIE,
aHAJIOTUYHbIE, PYJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MyTeH y Bcex
KUBBIX OPIaHU3MOB.

OpomtoninonHass Teopuss Y. Jlapuna. Ilpennocbulki BO3HUKHOBEHHUS JAapBHUHHU3MA.
JBuxyume cuibl 3BOMIOIMM BUAOB 1O JlapBuHYy (M30BITOYHOE pa3MHOKEHUE MPU
OrPaHUYEHHOCTH PECYPCOB, HEOINpeneléHHas M3MEHYMBOCTh, OOph0a 3a CyIIecTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKpPOIBOTIOIHUS

Conepxkanue y4eOHOro MaTepuaia

OK-01, OK-02,
OK-04
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Cunrernueckast Teopust 3Bosonu (CTD) u e€ OCHOBHbBIE MOJNOXKEHUSA. MHUKPOIBOTIOLHUS.
[Tomynsanus Kak eJMHKUIIA BUJIA U DBOTIOLUH.

JBmwxymue cuibl ((pakTopbI)IBOMIONUK BUAOB B Npupoae. MyTalMOHHBIH mpolecc U
KOMOMHATHBHAs M3MEHUYUBOCTh. llomynsdnmoHHble BOJMHBI M Apeild renos. Mzomsauus u
murpanusa. EctecTBeHHbII o0TOOp — HampaBistomuid  ¢akrtop sBomonun.  Dopmbl
€CTeCTBEHHOT0 0TOOpa. I[Ipucrnoco0iieHHOCTh OpraHU3MOB Kak pe3yJbTaT 3BOJIOLMH.
[Tpumepsl npucnocoOseHn y opraHu3MoB. ApoMopdo3bl W HauOadanTanuu. Bug u
BuniooOpaszoBanue. Kputepuu Buna. OcHoBHBIE (hOpMBI BHI000pa3oBaHus: reorpadudaeckoe,
JKOJIOTUYECKOE

Tema 6.3.
Maxkpo3Bonronus

CoJzeprxaHue y4eOHOI0 MaTepuaia

MaxposBomrorus.  @opmbl  dBoMOIMK:  PUIIETHYECKAs, IUBEPTeHTHAs, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocCTh 3BOTIOIHMH

[IpakTrueckoe 3aHsaTHE (Ha BRIOOP MPEro1aBaTeIs) 0,5
Ne 9 «CpaBHenue BUIOB 0 MOP(HOIOTHYECKOMY KPUTEPUIO)
i «Onucanne MpUCIoco0ICHHOCTH OPraHUu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

Pa3nen 7. Bo3HHKHOBeHHMe M Pa3BHTHE KM3HU HA 3emJie 0,5

Tema 7.1.
3apoxaeHue
" pa3BUTHUC ) KU3HU

Cojsepkanue yueOHOro MaTeprasa

JloHayuHble TpEACTaBICHHUS] O 3apOXKICHUU XKU3HHU. HayuHble TMIOTE3bl BO3SHUKHOBEHHS
KU3HHM Ha 3emJyie: aOMoreHe3 M MaHCIepMUs. XUMHUUYecKas dBOJIIOIUSA. AOMOTEHHBIN CUHTE3
OpraHWYeCKHUX  BEIIECTB H3HEOPTaHUYECKUX. OKCIEPUMEHTAIBHOE  MOATBEPKICHUE
XUMHYECKON HBOJMIONMHK. HadanpHple 3Tanbl Omosiorndeckoi »sosrormu. | mmoreza PHK-
Mupa. PopMuUpoBaHHEe MEMOpPAaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKHM 1 UX 3BONIOLUsA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM M nepuogam. Karapxei. Apxeiickas U NpoTepo30oncKast
apel. Ilaneosoiickas spa u e€ mepuoAbl: KEMOPHMMCKWN, OPIOBUKCKUH, CHITYPUHCKHA,
JIEBOHCKHMH, KAMEHHOYTOJIbHBIN, MepMCKUl. Me3030iCcKas dpa U €€ MEepUObl: TPUACOBBIH,
IOpcKuii, MenoBoW. KaitHo3oMckass »3pa U €€ Nepuojbl: MaJeOreHOBbIM, HEOTCHOBBI,
AHTPOTIOT€HOBBIM.

Tema 7.2.
Cucrema

OpPraHUYeCKOTO MHpA.

Conepxanue yaeOHOro MaTepuaa

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOLMU. OCHOBHBIE CHCTEMaTHYECKHE
Ipynnbl OpraHu3MoB. XapaKTepUCTUKa KIMMAaTa U IeoJOorudeckux mporeccoB. OCHOBHBIE

[Ipoucxoxaenue STambl ABOJIIOIMHM PACTUTEIILHOTO W KHUBOTHOTO Mupa. ApomMopdo3bl Y pacTCHHA W
YEJIOBEKa — KUBOTHBIX. [TosiBIEHNE, pacBET M BEBIMHUPAHKE TPYIII KUBBIX OPraHU3MOB.
AHTPOIIOT€HE3 OBOJIIOIMSL  YeJIOBEeKa. AHTpOMNOJIOTHSI  KaKk Hayka. Pa3BuTHe TpeAcTaBICHHM O

OK-01, OK-02,
OK-04
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MPOUCXOKACHUN YCJIOBCKA. MCTO,Z[LI HU3YUCHUA aHTPOIOTICHE3a. CXOI[CTBa u pa3imiusa
YeJIOBeKa M JKUBOTHBIX. CHCTEMaTHYECKOE TOJOXKEHHE uYesloBeKa./|[BHKYyIIHe CHIIBI
(paxtopsr) anTpomoreneza. HacnencTBeHHass HM3MEHYMBOCTb M E€CTECTBEHHBIH OTOOD.
OOm1ecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHHE OPYAUHN TPY1a, MBIIIJICHHUE, PEUb

Tema 7.3.

Copep:xanue yueOHOro MaTepuaia

OCHOBHEBIE CTaaNU
9BOJIOLIMH YeJIOBEKA

OCHOBHBIE CTaJIUM W BETBH DBOJIOLUM YEJIOBEKAa: aBCTPAJIONHUTEKH, UENOBEK yMEIbIi,
Yenosek npsamoxonsamui, UYenoBek HeaHaepTanbCKUM, UeloBEeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxoku MckomaemMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMsI, 00IaCTh paclpoCTpaHEHUs,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHUS.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOIEOUAHAs (eBpasuiickas), HErpo-
aBcTpasioujHas (dKBaTopualbHasi), MOHIOJIOMAHAs (a3uaTcKo-aMepukaHckas). UYepTsl
IPUCIOCOOJIEHHOCTH MPEACTABUTENEH YEIOBEUECKUX pac K YCIOBHSM CYIIECTBOBAHHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

[TpakTHueckoe 3aHsATUe (Ha BEIOOP MpenogaBaTeis) 0,5
No 10 «Bpems u myTH pacceneHus YeI0BeKa Mo IIIAHETe»
i «[Iprcrnoco0IeHHOCTh YeoBeKa K pa3HbIM YCIIOBUSM cpelibl. BiusHue reorpadudeckoit
cpe/ibl Ha MOP(hOJIOTHIO B (DH3HOJIOTHIO YEIIOBEKAY)
Paznen 8. Opranu3msbl M OKpYy:Kamouias cpeaa 0,5

Tema &.1.

Coneprkanue yueOHOro MaTepraa

OKOJIorus
Kak Hayka. Cpebl
JKH3HH.
DKOJIOTHYECKHE
(hakTopbI

DKoJlorus Kak Hayka. 3a/laui U pa3/ienbl SKOJIOrHU. MeTo/Ibl SKOJIOTUYECKHX MCCIIeI0BaHUM.
DKOJOrM4ecKoe MHUPOBO33PEHHE COBPEMEHHOro yenoBeka. Cpelpl OOMTaHMS OPraHHU3MOB:
BOJHAs, HA3€MHO-BO3JYyIIHAs, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAsA. JKOJOTHYECKHE
daktopel. Knaccudukarus skoornueckux (akTOpoB: aOMOTHYECKUE, OHMOTHYECKHE U
aHTporioreHuele. JleiicTBue 5KOJOrMYECKUX (HAaKTOPOB Ha OpPraHU3Mbl. AOGHMOTHYECKUE
(bakTopbl: CBET, TeMIepaTypa, BiakHOCTb. Poronepuoausm. [IpucrnocobieHuss opranu3mMoB
K JeictBuio abumotmueckux ¢aktopoB. buonornuyeckue purmbl. buotmueckue (akTophl.
Buapl OMOTHMYECKMX B3aMMOJEHCTBHUIA: KOHKYPEHIIHUS, XWIIHWYECTBO. [lapasuTusm,
MyTyalnu3M, KOMMEHCAU3M (KBapTUPAHCTBO, HAXJICOHMUYECTBO), aMEHCAIN3M, HEUTPAIHU3M.
3HaueHue OMOTHMYECKHX B3aMMOJCHCTBHUM ISl CYLIECTBOBAHMS OPraHU3MOB B MPHUPOJHBIX
cooOrniecTBax

Tema 8.2.

Conepxanue yaeOHOro MaTepuajia

DKOJIOTUYECKUE
XapaKTEPUCTUKU
MOMYJISLIUN

OKOJIOTUYECKHE XAapaKTEPUCTUKH Momyaauuud. OCHOBHBIE II0Ka3aTe€ad  NOMYJISILMU:
YHUCJIEHHOCTh, IUIOTHOCTH, POKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauusd. JlMHamMuka
YUCJICHHOCTH MONYJIALMU U €€ peryJssinus

OK-01, OK-02,
OK-04, OK-07
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HpaKTI/I‘IGCKOG 3aHATUC

Ne 11 «I[loacd€T mI0THOCTH NONMYJISIUNA pa3HBIX BUAOB PACTCHUI)

0,5

Paznea 9. Coo0mecTBa M 3K0JIOTHYeCKHE CHCTeMbI 2
Tema 9.1. CopeprxkaHue y4eOHOro MaTepuaa
CoobmecTBa CoobmectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypsl ~ OuolieHO3a:  BUAOBaf,
OpraHU3MOB, [IPOCTPAHCTBEHHAs, Tpopuueckas (nuuienasi). Bunbl-nomuHantel. CBsi3u B OMOLIEHO3€.
HKOCUCTEMBI Okosiorndyeckue cucreMbl (9kocucremsbl). IloHarue 06 »sKkocuctemMe U OHOTreOLEHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTBI JKOCHCTEMBI: IPOIYILEHTHI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPTUU B 3KocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE ITOKA3aTeNd JKOCHUCTEMBI: Omomacca,
HOPOAYKIHUS. DKOJOTMUECKUE MUPAMUIBI: MPOMYKIMH, YUCIEHHOCTH, OuoMacchl. CBoiicTBa
9KOCHCTEM: YCTOMYNBOCTh, CAMOPETYJIsAHs, pazBuThe. CyKIeccus
Tema 9.2. Coneprxkanue yueOHOro Marepuasia
[IpuponHbie [IpuponHble HKOCHCTEMBI. DKOCHUCTEMBI peK MU 03€p. OKOCHUCTeMa XBOWHOTO WIH
HKOCHUCTEMBI IIMPOKOJIUCTBEHHOT O neca. AHTpONOTreHHBIE 9KOCHUCTEMBI. ATpPO3KOCHCTEMBI.
YpOoskocucrembl. buonornueckoe u  XO3SMICTBEHHOE 3HAUEHHE Aarpod3KOCUCTEM H
yp6oskocucteM. buopasznoobpasue kak (akrtop ycToHuMBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
Tema 9.3. Coneprxkanue yueOHOro MaTepuasia
buocdepa — Yuenue B. U. Bepnaackoro o 6uocepe. ['panuiisl, coctaB u ctpykrypa omocdepsl. Kupoe
rio0anbHas BemectBO U ero ¢Qynkmun. OcobeHHOCTH OHOChephl Kak TII00adbHONH JKOCHCTEMBI.
sKocucTeMa 3eMau | JluHamudeckoe paBHOBecMe W oOparHas cBsi3b B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHUYECKHE IHUKIBI D3JIEMEHTOB (yriepojaa, aszoTa). 30HaIbHOCTH Ouochepsl.
OCHOBHBIE OMOMBI CYIIIH
Tema 9.4. IIpodeccuonanbHO OpHEHTHPOBAHHOE cojAep:kaHUe (coAepkaHHe TNPHKJIATHOIO 0,5
Bausuaue MOYJIs1)
AHTPOIIOTEHHBIX YenosedyecTtBo B Omocepe 3emin. AHTpororeHHbIe n3MeHeHus B Onocdepe. [mobanbHbIe
(bakTopoB Ha sKosiornueckue npobaembl. CocyliecTBOBaHHE MNpUPOAbI M uesnoBedecTBa. CoxpaHeHHE
ouoctepy OuopazHoOOpa3usi Kak OCHOBa ycToiuumBocTH Ouocdeprl. OcCHOBa palMOHAIBHOTO
yIpaBJI€HUsl MPHUPOJHBIMU pecypcaMd U MX HCHOJb30BaHME. JlOCTHXKEHHsI OMOJIOTMH U
OXpaHa MPHUPOJIBI
[TpakTHyeckoe 3aHsaTHE (Ha BEIOOP MpenoaaBaTesis) 0,5

Ne 12 «OTXx0/161 TPON3BOICTBA»

OK-01, OK-02,
OK-04, OK-07,
[IK 3.2
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WA « IKOJIOTHYECKHE aCMEeKThI MPOPECCHOHATBHON AESITETbHOCTI
umn «IIpodunakTrka npodeccuoHaTbHBIX 3a00JIEBaAHMIN)
nin «BnusiHue IPOU3BOJICTBEHHBIX (DaKTOPOB HA OPraHU3M YEJIOBEKa»

Tema 9.5.
Buausaue conmpanbHO-
9KOJIOTHYECKUX
¢akTopoB Ha
3I0pPOBbE YEIIOBEKA

IIpodeccnonanbHO OPHEHTHPOBAHHOE CoJep:xkaHue (coaeprkaHue
MO/1YJISA)

NPUKJIATHOTO

3110poBbe U ero coctapistonie. PakTopbl, MOJOKUTEIBHO U OTPUIATENIBHO BIUSIOLIME HA
opranu3sM denoBeka. [IpoOieMa TEXHOTEHHBIX BO3JACHCTBUH Ha 3/I0pPOBbE UEJIOBEKA
(97eKTpOMarHUTHBIE IM0JIs, OBITOBAs XHMHSA, W30BITOYHBIE WIyMBI, paguanus M T.IL.).
Ananranyst opraHu3Ma deloBeka K (akTopaM OKpykaromed cpenbl. [IpuHIMTIBI
bopmupoBaHus 310poBhecOeperaronero noseaeHus. Guszndeckas akTUBHOCTb U 3[J0POBbE.
brnoxnumMmueckre acrexThl PalMOHAJIbHOI'O U TAHUA

0,5

JlaboparopHsble 3aHATHS

Ne 3 «YmcTBeHHas paboTOCIIOCOOHOCTh

win «BnusHue abnoTndyeckux (pakToOpoB HA YETIOBEKa» (B KaUeCTBE TPUITEPOB, CHIDKAIOLINX
paboTOCIOCOOHOCTh, ~ MCHOJB30BATh  YCJIOBUS ~ OCYWIECTBICHHS  MPO(ECCHOHATIBLHON
JEeSITeIbHOCTH: LITyM, TeMIepaTypa, Gpu3ndeckas Harpyska u T.1.)

0,5

Pasnen 10. CeJieknusi OpraHu3MoB, 0CHOBbI OHOTEXHOJIOT UM

Tema 10.1.
Cenexuus
KaK HayKa U mpolecc

Copep:xanue yueOHOro MaTepHaa

Cenexuus Kak HayKa M IpolecC. 3apOKICHUE CENEeKUUU U aoMmecTukauus. Yuenue H. H.
BaBuiioBa 0 neHTpax MHOrooOpasusi U IPOUCXOXKJIEHUS KYyJbTYpHBIX pacTeHHil. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHbIX. CopT, mopoxaa, mramMMm.COBPEMEHHBIE METOJBI
CEJIEKIUU. MaccoBblit
U UHAMBUIYaIbHBIM OTOOPHI B CENEKIMU pacTeHUl U KHUBOTHBIX. OLEHKa 3KCTephepa.
bnuskopojcTBeHHOE cKpelyBaHue — UHOpuAMHr. Yucras nuHusg. CkpenuBaHHE YHUCTHIX
muHui. T'ereposuc, unm ruOpuaHas cuia. HepoJacTBeHHOE CKpelMBaHME — ayTOPHUAMHI.
Otnanénnas tuOpuamsanms u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M TOJTy4eHHUE
HOJIMIUIOUAOB. JIOCTHKEHHS CEJICKIUMU PACTEHUM, )KUBOTHBIX U MUKPOOPIraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUH

buorexHonoruss kak oTpaciib NPOU3BOACTBA. [eHHas WHXKEHepus. OTanbl CO3AAHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Kierounsle
KYJIBTYPBI. MUuKpoKIIOHaIBHOE pa3sMHOXXEHHUE pacTeHui. KionupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITHUYECKHE
npo6aembl. [MO — reHeTHuecKu MOAM(PHUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.

IIpodeccHOHATBHO OPHMEHTHPOBAHHOE coAep:KaHHE (cojepiKaHHe NPHKJIATHOTO

0,5

OK-01, OK-02,
OK-04, OK-07,
[IK 3.2
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buorexHonoruun

MO/1YJIsA)

B )KU3HH U NPodeccuu

OCHOBHBIE HaNpPaBJICHUS COBPEMEHHOW OMOTEXHOJIOTHH B POPECCHOHATBLHON NCATSIIEHOCTH
YyeJIoBeKa. MeTobl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTHYECKUX

U TCHETHMYECKUX OJKCIepuMEHTOB. lIpaBuia momcka W aHaiIM3a OHMOIKOIOTUYECKOM
uHpopmaruu

U3 Pa3IMYHBIX HUCTOYHHUKOB (Hay4yHas W y4eOHO-HAydyHas JIMTEpaTypa, CPEICTBAa MaCCOBOM
nHpOpMaInu, ceTh MIHTepHET U IpyTHe)

[TpakTHueckoe 3aHsITHE 0,5
Ne 13 Ananuz undopmainuu 0 Hay4HbIX JOCTUKEHHSIX B 00JaCTH TeHETUYECKUX TEXHOJIOTHH,
KJICTOYHOW WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHA.
Ne 14 Dcce ¢ nmpe3eHTaIe o TeMe
Pa3nen 11. Pemmenue KkeiicoB B 00,1aCTH OMOTEXHOJIOT il
Tema 11.1. IIpodeccnonanbHO OPHEHTHPOBAHHOE cCoAep:xkaHue (coaepkaHue MNPHUKJIATHOIO 0,5
ConnanbHo- MO/LyJIs1) OK-01, OK-02,
JTUYECKUE aCIEKThl | DTHYECKHUE ACTIEKTHI Pa3BUTHUS OMOTEXHOJIOTHI U MPUMEHEHHE UX B )KU3HU YEIOBEKa, MOUCK OK-04, OK-07,
OMOTEXHOJIOT Ui W aHamu3 wuWHGOpPMAIMU W3 PA3JIMYHBIX HCTOYHMKOB (HaydHass W y4eOHO-HaydHas K 3.2
JUTEpaTypa, CpelIcTBa MaccoBor MH(popmaluu, ceth IHTEpHET U Ipyrue)
[IpakTyeckue 3aHATHS 0,5
Ne 15 Ananu3s napopmanuu 00 ITHUECKHUX ACTIEKTaX Pa3BUTHUS OMOTEXHOJIOTUIA
Ne 16 Dcce ¢ mpe3eHTaIe o TeMe
CamocTosiTeJibHAsi padoTa 64
IIpome:xxyTounasi arrectamus (auddepeHInpOBaHHBIN3aYET)
Bcero: 72
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCLUILINH

3.1 MarepuajbHO-TEXHUYECKOE o0ecreyeHmne

Peanuzamuss mporpaMMmbl  y4eOHOH AHMCHUIUIMHBI HPOU3BOJUTCS C MPUMEHEHUEM
JIVCTAHIIMOHHBIX TEXHOJOTHH U TpeOyeT HaMu4yusi SJEKTPOHHOW 00pa3oBaTENbHOU CpEIbI;
ydeOHoro kabuHeTa.

O6opynoBanmne y4eOHOro KaOMHeTa:

® KJIacCHasl OCKa;

® [10CaJJ0OYHBIE MECTA 110 KOJINYECTBY O0YHaIOIIUXCS;

® pabouee MeCTO MPero aBaTes;

® yyeOHO-IIPAKTHYECKOE o0opyoBaHue, Heo0xouMoe TUIs POBEJCHUS
MPEyCMOTPEHHBIX MTPOTPaMMOil MpakTudeckux 3ansatuid. B coorBercTBue ¢ 11.4.4 ®I'OC CIIO
JIOIyCKaeTCs 3aMeHa 000pyI0BaHUS €r0 BUPTYaTbHBIMH aHATOTaMH.

Texnuveckue cpeacTsa 00y4eHus:

® KOMIIBIOTEPHI C BBIXOJOM B ceTh Internet;

® caiit «JIluuHas cTyaus» €  BO3MOXXHOCTBIO  PabOTBl C  3JIEKTPOHHBIM
00pa30BaTeNbHBIM PECYPCOM;

® JEKTPOHHBIC OMOIMOTEUHBIE PECYPCHI.

Y4eOHO-MEeTOANYECKOE 00ecTIedyeHne JUCIHIIINHDBI:
* METOJIMYECKHE YKA3aHUs 110 OPraHU3alU1 MPAKTUUECKUX 3aHATUH;
* METOAMYECKUE YKa3aHUs TI0 CAMOCTOSTEIBHOMN padoTe.

IIporpamMHoe obecnevyeHune:

[TporpamMHOE oOecnieueHHe, SBISIOIIEECS YaCThIO AJIEKTPOHHOW WH(POPMAIMOHHO-
o0Opa3oBaTenbHOM cpenbl U 0azupyrolieecs Ha TeIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUSX:

- KOMITBIOTEpHBIE 00yYaroIIre IPOrPaMMBI;

- TPEHUHT'OBBIC U TECTUPYIOIIKE IPOTPAMMBI;

- UHTEIJIEKTyallbHbIE POOOTHU3MPOBAHHBIE CHCTEMBI OIICHKM Ka4eCTBa BBIMOJIHEHHBIX
pabor;

- cIipaBoYHO-TIpaBoBas cucreMa « KoHCyIbTaHT mitocy, «["apanTy;

- onekTpoHHO-OuOmmoreunas  cucrtema (ObC) DOBC  «IPR SMART»
http://iprbookshop.ru/;

- TiporpaMma yrpasiieHus oopazoBaTenbHbIM mporieccoM B DUOC (Mudopmarmonnas
texHousiorus. [Iporpamma yrpasnenus oopazobatenbHbIM mporieccoMm. KOMBAT).

3.2. UuopmanmoHHoe o0ecnievyeHne 00y4eHust
OcCHOBHBIE HCTOYHUKH:
1. IMaceunuk B.B., Kamenckwuii A.A., Py6rios A.M. u npyrue. buonorus 10 knacc. / [Toxg
pen. [laceunnka B.B. - Akiimonepnoe obiectso «M3natensctBo «IIpocsemienuey
2. [Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue. buonorus 11 kmacc. /
[Tox pen. Ilaceununka B.B. - Akiinonepraoe obmectBo «M3marenscTBo «IIpocsemnienuey
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4. KOHTPOJIb 1 OHEHKA PE3YJ/IbTATOB
OCBOEHHUAOBIIEOBPA3OBATEJBLHOM JUCHUILIAHBI
KonTpoibu omeHka pe3yiabTaTOB OCBOCHHUS 0O0IIE00pa30BaTENbHON TUCIUIUTMHEI
PacKpBIBAIOTCS Yepe3 JUCIUILIMHAPHBIE Pe3yJbTaThl, HalpaBJIeHHbIE Ha (opMHpOBaHHE OOLIUX
1 ipo(heCCUOHATIBHBIX KOMIIETEHLIUH IO pa3zesiaM U TeMaM COJIep)KaHus yueOHOro MaTepuarna.

Oob6masi/mpodeccuonanbHas Paznen/Tema Tun OLICHOYHBIX
KOMIIeTEeHITHS MepOonpUsITUSI
OK 01. Bsibupats cnocoOsr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | LlltynupoBanue
perieHus 3amau | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | TectupoBanue
npodeCcCuOHAIbHON 8.1, 8.2, 9.1-9.3, | BeimosiHeHHE  TIPAKTHUYECKHUX
JeaTeNbHOCTH TpuMennuTensHo | 9.4, 9.5, 10.1, 10.2, 10.3, | 3aganuit
K pa3JIMYHBIM KOHTEKCTaM 11.1
OK 02. Ucnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | HItynupoBanue
COBpPEMEHHBIE cpeacta | 4.1-4.3, 5.1-5.4, 6.1-6.3, | TectupoBanue
IMOMCKA, ananuza | 7.1-7.3, 8.1, 8.2, 9.1-9.3, | BeinonHeHue nNpakTUuECKUX
u unrepnperanuu | 9.4, 9.5, 10.1, 10.2, 10.3, | 3ananuii
uHbopMaluuy, 11.1
u nH(pOpMaITMOHHBIE
TEXHOJIOTHH ISl BBIITOJIHCHHS
3a1a4 npodeCCuOHAIBHON
JIeATeITLHOCTH
OK 04. O¢pdexruBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llltynupoBanue
B3aHMMOJIEHCTBOBATh u | 4.3,5.1-54,6.1-6.3, 7.1-7.3, | TectupoBanue
paborath B KoutektmBe u | 8.1, 8.2, 9.1-9.3, | BeimosiHeHHE ~ MPAKTUYECKHUX
KOMaH/Ie 94, 9.5, 10.1, 10.2, 10.3, | 3aganuit

11.1
OK 07. CopeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | ItynupoBanue
COXPaHEHUIO okpyxaromeit | 4.1-4.3, 5.1-5.4, 6.1-6.3, | TectupoBanue
cpenbl, pecypcocoepexenuto, | 7.1-7.3, 8.1, 8.2, 9.1-9.3, | BolnosHeHHE MPAKTUUYECKUX
MPUMEHSATD sanusa | 9.4, 9.5, 10.1, 10.2, 10.3, | 3amanui
00 M3MEHECHUHI kaumara, | 11.1
MIPUHIUIIBI OepexIIBOro
Mpou3BOACTBA, 3P PEeKTHUBHO
IENCTBOBATH
B UPE3BBIYAITHBIX CUTYyAIIHIX
IIK 3.2. Co3naBaTh Tems1 9.4, 10.3, 11.1 [lItynuposanue
Pa3BUBAIOIIYIO MPEAMETHO- TectupoBanue

MPOCTPAHCTBEHHYIO CPELy,
MO3BOJISIONIYIO OPTaHU30BATh
0o0yueHue AeTeil paHHeTO U
JIOITKOJILHOTO BO3PacTa, B TOM
YHCJIe IETeH C OrpaHHYCHHBIMH

BI)IHOJ'IHGHI/IG HpaKTI/I‘IGCKI/IX
3aJaHui
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BO3MOKHOCTSIMH 3/I0POBbSI B
COOTBETCTBHUH CO CIIEIHUPUKON

00pa3oBaTeNbHON POTPAMMBI.
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