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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

40.02.04 «¥OpucnpyneHIus»

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; I1P6 2.CchopMUpOBaHHOCTh YMEHHS pAaCKpbIBATh 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.

I1P6 4.ChopMHpPOBaHHOCTH YMEHUS packpbIBaTh

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

[IP6 5.IlpuobOperenHue omnbiTa MPUMEHEHHUS 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.
I[TP6 6.ChopMHUpOBAaHHOCTL YMEHHUS BBIICTSATh CYIICCTBEHHBIE
MIPU3HAKU BHPYCOB, KJIIETOK IPOKAPUOTHU JYKapuoT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIICHO30B M JKOCHCTEM;0COOCHHOCTH IIPOIIECCOB OOMEHa
BEIIECTB 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 DKOCHCTEMAaX CBOCH MECTHOCTH,

KpyroBOpOTa BEIIECTB M MPEBpallieHne YHEPruu B Ouocdepe.

I[IP6 7.CHopMHUPOBAHHOCTh yMEHHSI TPUMEHSITHh IOJTYYCHHbBIE
3HAHUS JUIA OOBSICHCHHS OHMOJIOTMYCCKHXIIPOIIECCOB U SIBJIICHUM,
JUTS IPUHSITHSI IPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU

¢ 1enbroodecnedeHrs 0e30MacHOCTH CBOETO 3/I0pPOBbS U 370POBbs
OKpPYXAIOIIUX JIOACH, COOIIOEHUSI3IOPOBOTO 00pas3a KHU3HH,
HOPM TIPaMOTHOTO TIOBEJECHMS B OKPYKAKOIIEH NPUPOAHOU
cpelie;TOHNMaHne HEOOXOJUMOCTH HUCIOIb30BAHUS JOCTHKEHUI
COBPEMEHHOW OWOJOTUU M OMOTEXHOJOTHHIJIS PAIMOHAIBHOTO
MIPUPOIOTIONB30BAHUSI.

I[IP6 8.ChopmupoBaHHOCTHP yMEHHS pemniaTh OMOJIOTHYECKUE
3aJla4y¥, COCTABIISATH TEHOTUITHMYECKUECXEMbI CKPEIIIUBAHUS

JUIS Pa3HBIX THIIOB HACJCIOBAaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBIISITh CXEMBITIEPEHOCA BEIIECTB U HEPTHH B IKOCHCTEMAaX
(Teru MUTaHus, MAIIEBHIC CETH).

I[TP6 9.ChopMupoBaHHOCTH YMEHHH KpPUTHYECKH 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.

I[TP6 10. ChopMupoBaHHOCTH, YMEHHUU CO3/1aBaTh 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

[IK 1.2. IlpumeHsTh
HOPMBI IIpaBa Jjis
peleHus 3a1a4 B
npodeccruoHanbHON
JeSTEIIbHOCTH

- Oco3HaHHbI# BEIOOp Oyaymiei mpodeccuu u
BO3MOXHOCTEH pean3ayi COOCTBEHHBIX KU3HEHHBIX
IUTaHOB; OTHOIIIEHHUE K MPO(HECCHOHAIBHON ACITETbHOCTH
KaK BO3MOYKHOCTHU yYacCTHs B PEIICHUH JTUYHBIX,
0O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npo0eM.

- YMeHHue caMOCTOSITeIIbHO OINPENENATh IEeNN JACSTEeITbHOCTH
U COCTAaBJSATh IUIAHBI JIEATEIBHOCTH; CaMOCTOSITEIHHO
OCYIIECTBIISAT, ~ KOHTPOJIUPOBATH M  KOPPEKTHPOBATH
JESTEIbHOCTh; UCIOJB30BaTh BCE BO3MOXKHBIE PECYPCHI LIS
JOCTIDKEHUS TIOCTABJICHHBIX IEJIed W pealn3aliu TUIaHOB
NESTENIbHOCTH,  BBIOMpPATh  YCIEIIHBIE  CTpAaTeTHMH B
Pa3IMYHBIX CUTYAIHSIX.

- CdopMHpOBaHHOCTh IPEJCTABICHUH O MecTe OHONOrMH B
COBPEMEHHOW HAayYyHOW KapTHHE MHpa: HAOJIOAEHUS M ONMUCAHUS
KHUBBIX CHCTEM, IIPOLIECCOB M SIBJICHUM; OpraHuzauuu M
IIPOBEJEHUS]  OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIJBHUKCHUS
TMIIOTE3, BBIABJIECHUS 3HAUUMOCTH MEXAY HCCIEeLyeMbIMU
BEIMYMHAMHU, OOBSCHEHHS  TOJyUYEHHBIX  pPE3yJNbTaTOB H
(GopMyIMpOBaHUSA  BBIBOJIOB C  HCIOJB30BAHUEM  HAay4HBIX
MOHATUH, TEOpUH W 3HAHWMH TOHMMaHHWE pOJIU OHOJIOTUH B
dhopMupoBaHUHM Kpyro3opa W (YHKIMOHAJILHONH TPaMOTHOCTH
YeJIoBEeKa I PEIIEHUs IPAKTUUECKUX 3aay;

[IpuoOpereHue onpiTa IPUMEHEHNSI OCHOBHBIX METOJI0B HAyYHOTO
MO3HAHUS, UCTIONB3yEMbIX B OMOJIOTHH: HAOIIOAEHUS U ONUCAHUA
KHUBBIX CHCTEM, IIPOLIECCOB M SIBJIECHUM; OpraHu3aluuu M
MPOBEACHUSI  OMOJOTMYECKOTO  SKCIEPUMEHTA,  BBLIBIKCHHS
TUIIOTE3, BBISIBICHUS 3aBHCHUMOCTU MEXKIYy HCCIEeLyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHS  TOJNyYEHHBIX  pPE3yJbTaTOB H
(GopMyIMpOBaHUS  BBIBOJIOB C  HCIOJb30BAHUEM  HAay4HBIX
MIOHATUMN, TEOPUN U 3aKOHOB

ChopMupoBaHHOCTh YMEHHUS IPUMEHSATh [10JTyUYEHHbIE 3HAHUS IS
OObsICHEHUs] OMOJIOTMYECKHX TPOLIECCOB W  SIBICHUH, s
INPUHATUS NPAKTUYECKUX PELICHUH B IOBCEJHEBHOM JKU3HU C
1enplo obecneueHust 0€30MaCHOCTH CBOETO 3[I0POBbS U 3/I0POBbS
OKPY’KaIOIIMX JIFOACH, COONIIOJCHHS 370pOBOTO OOpa3a KU3HH,
HOPM I'PaMOTHOT'O MOBEJEHUS B OKPY’KAIOLIEH NPUPOAHON CPELE;
IIOHUMaHHEe  HEOOXOAMMOCTH  MCIOJb30BaHMUA  JOCTHIKEHHH
COBPEMEHHOM OMOJIOTHH M OMOTEXHOJOTUH Ui pPallMOHAIBHOTO
IIPUPOJOIOIb30BAHUS




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 coep:kaHue 72
BT. Y..
TEOpPETHYECKOE 00yUeHUe 38
1abopaToOpHbIE U MPAKTUUECKUE 3aHATHS 22
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHue 1
NPUKJIATHOTO MOTYJIST)
BT. 4..
TeopeTuiyeckoe o0yueHue 2
1abopaTopHbIE U MPAKTUYECKUE 3aHATHS 10

IIpomeskyTounas arrecrauus (AuddepeHIMPOBAHHBIN 3a4eT)
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2.2. TemaTn4yecKuii IJIaH U COEePKAHHUE TUCHUILINHBI

dopmupyemble
HaumenoBanme Oo0bem
Conep:xaHue yueOHOro MaTepuasia, JJadopaTopHbie U NPAKTHYECKHE 3aHATHS KOMIIEeTEeHI[UU
pa3aesioB U TeM 4acoB
1 2 3 4
OcHoBHOE co/iep:KaHue
Pa3nen 1. buojsiorus kak Hayka. 7JKuBble cucTeMbl H HX OPraHM3alusl 1
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. 1
KU3HU Meronapl MO3HAHUS XUBOW MPUPOJBI (HAOIIOJICHHE, DKCIIEPUMEHT, OMHCAaHUE, U3MEPCHHE, OK-02
KJTacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTHYECKass 00pabOTKa JTaHHBIX).
JKusbie cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus: ouonorun. OTandne KUBBIX CUCTEM
OT Heoprannyeckou mpupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHHU OpraHu3aIu onocucTem: MOJIEKYJIIPHO-T€HETUYECKU, KJICTOYHBIH,
OpraHU3MEHHBIH, MOMYISIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - TEOIEHOTUYECKHIN),
OnochepHbIH
Paznen 2 XumMuuyeckuii COCTaB M CTPOEHHE KJIETKHU 10
Tema 2.1. Coneprxkanue yueOHOro Marepuasia
XUMUYECKUH COCTaB | XUMHUYECKAN COCTAB KJICTKH. XHMHYECKHE DJIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPO3JIEMEHTHI.
kieTku. Bona Bona u muHepanbHbie BeniecTBa. DyHKIMHM BOAbl M MHUHEPAJIbHBIX BEIIECTB B KIIETKE. 1
Y MUHEpaJIbHBIC [Tognepxanue ocMoTUYECKOTO OajaHca
BEILECTBA IIpakTHyeckoe 3aHsaTHe!
Ne 1 «buomorndeckasi pojib MUHEPAIBHBIX BEIIECTB B 00CCIECUCHHH >KU3HEIEATEITHHOCTH 1
OpraHU3MOB, IMPOSBJICHUS JUCOAIAaHCA MUHEPATBLHBIX 3JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Coneprxanne yu4eOHOT0 MaTepurana OK-04
2
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buosornuecku
Ba)KHBIE XUMHUYECKHE
COEIUHEHUS

benxu. CoctaB u ctpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHumblie u
3aMEHUMbIC AMHHOKHCIIOTHl. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM
MOJIEKYJIbl (MIEepBUYHAs, BTOPUYHAS, TPETUYHASI U YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiictBa OenkoB. buonorndeckue QyHkuu OenkoB.DepMEHTHI — OHOJIOTHYECKHE
Katanuzatopel. CTpoeHue ¢epMeHTa: aKTUBHBIA ILIEHTP, CyOcCTpaTHas CHeuu(pUIHOCTb.
Kodepmentsl. Buramunbl. OTinuanst pepMEHTOB OT HEOPTaHUYECKUX KaTallu3aTOPOB.
YrneBoabl: MOHOCaxapuabl (TIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuasl (caxaposa,
JAKTO3a) W ToJrcaxapuabl (Kpaxmai, TIUKOTeH, Ieuirono3a). buomorndeckue (yHKIMH
yraeBonoB. Jlumuael:  Tpurnuuepunbl, Gochomunuabl, crepouasl. [ uapoduiIbHO-
runpodoOHble cBoiicTBa. buonormueckue ¢ynkuun nunuaoB. CpaBHEHHE YTIIIeBOJIOB,
OelIKOB M JIMOUAOB Kak HCTOUYHUKOB »Hepruu.Hykneunoswie kuciorsl: [IHKu PHK.
Hyxneotuasl — MoHOMEpHI HYKJIeMHOBBIX KUCIOT. Ctpoenne u ¢ynkuun JJHK. Ctpoenue u
¢byukuun PHK. AT®: ctpoenne u QyHKIIMN

JlaGopaTopHbie 3aHTHS (Ha BBIOOD MPENO1aBaTes)

No 1 «Onpenenenue ButaMuda C B IpOyKTax MUTaHUSD)

i «OnpeeneHne HaIMIrs Kpaxmaia B TPOyKTax MUTaHUS

i «'uapodunbHO-THIPOYOOHBIE CBOMCTBA JTUMHIOBY

i «/3ydeHrne KaTalMTUYeCKOW aKTHMBHOCTH (EPMEHTOB (Ha TpHUMEpEe aMuIa3bl WIIH
KaTajasbl)»

Tema 2.3.
CrpykTypHO-
(byHKIMOHATBHAS
OpraHu3aIys KJIeTOK

Conepkanue yueOHOro MaTeprasa

[{utonmorus — Hayka o kietke. Kinertounas Teopust — mpuMep B3auMOAeHCTBUS uei 1 PakToB
B HayYHOM IMO3HAHUHU. METO/IbI U3yUeHUsI KIETKH.

Knetka kak menoctHast xuBast cucreMa. OOmue mpHU3HAKU KIETOK: 3aMKHyTas Hapy)KHas
MeMOpaHa, mosekynbl JJHK kak renetuueckuii anmnapar, cuctema cuHTe3a Oelka.

Tunel KIETOK: JyKapuoTHYeckas u mpokapuoruyeckas. (OCOOEHHOCTH CTPOCHHS
MpoKapruoTHUUecKor kieTku. Kierounass creHka Oaktepuil. CTpoeHHE SyKapHOTHUECKOU
kJeTKd. OCHOBHBIEC OTJIHYHUS PACTUTENBHOM, )KUBOTHOW U rpuOHOM KiIeTKu. [loBepXHOCTHBIE
CTPYKTYPBI KIJIETOK— KJI€TOYHAsl CTE€HKA, TIUKOKAIUKC, uX ¢GyHkuuu. [lmazmarudeckas
MeMOpaHa, ee CBONCTBA U (PYHKIIHH.

[uronmnazma u ee opraHouabl. OmHomemOpanHble opranouasl kieTku: JIIC, ammapart
lNonpmxu, nuzocomel. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKA: MHUTOXOHJIPUM, IUIACTHUJIBIL.
[TpoucxoxaeHne MUTOXOHAPUN W TutacTua. Bunmbl mmactun. HemeMOpaHHBIE OpraHoubI
KIETKUA: PHUOOCOMBI, KJICTOYHBIA UEHTP, UEHTPUONH, PECHUYKH, KIYTUKUA. DYHKIHNH
OpPraHOUI0B KJIETKU. BkitoueHus.
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SAnpo — perynsaTopHbiid 1IeHTp KieTku. CTpoeHHe siapa: siaepHas o00JI0UKa, KapuoILia3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJICTKE

JlaGopaTopHble 3aHTHS (Ha BBIOOD IPEIOaaBaTelis)

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHBIE, TPUObI) U KJIETOYHbIE BKIIIOUEHHUS (Kpaxmal,
KapOTHUHOM/IBI, XJIOPOILIACTHI, XPOMOILIACTHI)»

i «M3ydueHne cTpoeHus KJIETOK PacTeHM, KUBOTHBIX U OaKTepUi MOJI MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpErapaTax 1 UX OIMHCAHUE)

win «IIpoHunaemocts MeMOpaHsbl (IJ1a3MOJIU3, AETIIIA3MOJIN3)»

Pazgea 3. ZKKuzHeaeaTeJbHOCTDL KJIETKU

Tema 3.1.
OO0OMeH BeIECTB
Y TIpeBpaIieHue

SHEPTUU

B KJIETKE

CoJeprxaHne yueOHOI0 MaTepuaia

OOmeH BemiecTB, Ui MeTab0Iu3M. ACCUMUTIATINA (TUTACTUYECKUIT OOMEH) U AUCCUMUIISITUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOro Ipolecca Merabonuszma. Poib 3axkoHOB
COXpaHEHHUs BelUlecTBa W JHEPrMM B MOHMMAaHUU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpo(HBIH U TeTrepoTpodHbIii. Pomb (hepMeHTOB B 0OOMEHE BEIIECTB M MPEBpalleHUN
sHeprun B KieTke. DorocuHTe3. CBeroBas W TeMHOBas ¢a3pl (porocuHTe3a. Peakumm
dotocunTe3a. D PeKkTHBHOCTH HOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS JKU3HU Ha 3emiie.
Brnusinue ycnoBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUS €r0 MPOJYKTUBHOCTH Y
KyJIbTYPHBIX pacTeHHMil. XEMOCHHTE3. XEMOCHHTE3UpywIlnue OakTepuu. 3HayYCHHE
XeMOCHHTE3a IS )KU3HU Ha 3emiie.

DHepreTuveckuii 0OMeH B KiieTke. Paciiernienne BemecTs, BbIACICHUE U aKKYMYJIHUPOBAHHE
SHEPrUM B KIIETKE. DTalbl dHEpreTHYeckoro oomena. [nmkonu3. bpokeHue m ero BUJBL
Kucnoponnoe oxucnenue, uian kKieToyHoe abixanue. OkucnutenbHoe (pochopumrnpoBaHue.
Db GEKTHBHOCTH YHEPTeTUUECKOTO 0OMEHA

Tema 3.2.
Bbuocuures Oenka

CoJzeprxaHne y4eOHOr0 MaTepuaia

Peakiun matpuunoro cunre3a. [enermueckas wuHbpopmamms u JHK. Peanuzanus
reHeTHYeCcKoi nHpopMauu B KieTke. [ eHeTnueckuil Kog 1 ero cBorcTBa. TpaHCKpunus —
matpuuHblii cuHte3 PHK. Tpancnsuus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUH.
KoaupoBanue aMmuHOKHCIOT. Poib pribocom B OMOcHHTE3e Oelika

[IpakTryeckoe 3aHATHE

Ne 2 «Pemienue 3aaa4 Ha oIIpCACIICHUEC ITOCJICA0BATCIIbHOCTH HYKJIICOTHI OB

Tewma 3.3.
Bupycsl

Coneprxkanue yueOHOT0 MaTeprasa

Hexnerounsie ¢popmbl )Ku3HU — BUpYCHL. Mctopust oTkpeiTas Bupycos (/. U. MIBaHOBCKMii).
OcoOEHHOCTU CTPOCHMS M SKU3HEHHOI0 1MKJa BUpycoB. baktepuodaru. bonesnu pactenui,

OK-01, OK-02,
OK-04
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JKUBOTHBIX M YEJIOBEKa, BBI3bIBa€MbIe BHpycaMu. Bupyc ummyHnonedunura yenoseka (BIY)
— Bo30yautens CIIM 1a. IIpodunakTuka pacupocTpaHeHUs BUPYCHBIX 3a00JIeBaHUN

Pasznen 4. Pa3MHOKeHHE U HHIAUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

Tema 4.1.
JKU3HEHHBIN IUKIT
KJIETKH

Copep:xanue yueOHOro MaTepHasia

Knerounslii 1uKi, win SKM3HEHHBIH 1Mk KieTku. MHtepdaza u mutos. Ilpoueccsl,
npoTekaromue B uHTepdase. Permkanus — peakuus marpuanoro cuareza JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIM Habop — kapuoTun. JAMIJIOUAHBIN U ramIouHbI XpOMOCOMHBIE
HaOopbl. Xpomatuiel. lluTonoruueckue OCHOBBI PAa3MHOXKEHUS U HMHJIMBUIYAJIBHOTO
pazBuTus opraHuzMoB. Jlenenue kietkn — wmuro3. Cragum wmuto3a. [Ipomeccsl,
IIPOMCXOAAIIME HA PasHBIX CTaAMSAX MUTO3a. DHOJIOrMYECKHMH CMBICI  MMTO3a.
[Tporpammupyemasi rudesb KJIETKH - alloNTo3

Tema 4.2.
®opMbI pa3MHOKCHHUS
OpPTaHHU3MOB

Coneprkanue yueOHOTro MaTeprasia

@®opMBbl pa3MHOKEHUSI OPraHU3MOB: 0ecroyioe U MojioBoe. Bupl 6ecronoro pa3MHOKEHHUS:
JIeJICHUE HAJBOE ¥ TTOYKOBAHUE OJTHO M MHOTOKJIETOYHBIX, CITIOPOOOpa30BaHHUE, BET€TATUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JIJIsl CEJIEKLIUH.
[TonoBoe pazMHOXkeHHUE, €ro OTau4Hs OT Oecmosoro. Meio3. Craauu meiiosa. [Iporeccsi,
npoucxodsmue Ha cragusx Mmenosa. [loBenenue xpomocoM B Menose. Kpoccunrosep.
buonoruueckuii cMbIC U 3HaUeHHE Meio3a. ['ameTorenes — mporecc 00pa3oBaHUs OJIOBBIX
KJIETOK Yy KUBOTHBIX. [10JIOBBIE >Kee3bl: CEeMEHHUKH U AUYHUKU. OOpazoBaHUE U pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30M]l, SIMIEKIETKAa) — CIepMaToreHe3 M OOTeHE3.
OCOOCHHOCTH CTPOCHHS SHUIEKICTOK U criepMaTo3ou10B. OmiogorBopenue. [lapreHorenes

Tema 4.3.
NunuBunyansHoe
pa3BUTHE OPraHU3MOB

ConeprxaHnue y4eOHOT0 MaTepuaia

WNunuBuyanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANIBHOE pa3BUTHE (IMOpPHOreHes3). DTamnbl
SMOPHOHAJILHOIO PAa3BUTUS Yy IIO3BOHOYHBIX JKUBOTHBIX: JpOOJEHHME, TIacTpyJIsLus,
opraHorene3. IlocTamOpuonanbHOe paszButue. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (HAKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHbIE YpoACTBa. PocT m paszButue pacreHuil. OHTOreHe3
IIBETKOBOT'O pacTEHUsI: IBOWHOE OIUIOJAOTBOPEHUE, CTPOCHHE CEMEHH, CTAMH PAa3BUTHUS

[IpakTHuecKue 3aHATHS

Ne 3«MupexnonHbIe 32001€BaHUS M SITUIEMUH B HCTOPHU YEJIOBEYECTBAY.
Ne 4 «BaknuHanus kak npoduiakTuka HHGEKITMOHHBIX 3a00JICBaHMIN)

OK-01, OK-02,
OK-04

Pasznen 5. HaciieACTBEHHOCTh H H3MEHYHBOCTH OPraHU3MOB

11

Tema 5.1.

Copep:xanue yueOHOro MaTepuana

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJeJ0BaHH

[IpenMer u 3aauu T€HETUKH. PONb MUTONOTUU U SMOPHOIOTHH B CTAaHOBJICHUW TC€HETHKH.
Bxman poccuiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeTOoIbl T€HETUKH
(ruOpuIONOTHYECKUH, IUTOrCHETHYECKUH, MOJEKyJspHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYEeCKUe TOHATHS. [ 'eHeTnueckasi CHMBOJIMKA, UCTIONIb3yeMas B CXeMaX CKPEIIUBAHUM.
3aKOHOMEPHOCTH  HAcle[OBaHMsS  TNPU3HAKOB,  ycTaHOBIeHHble [.  Menaenem.
MonorubpuaHoe CKpemuBaHue. 3aKOH e€AUHOO00pa3vs THUOPHUIOB TIEPBOTO TOKOJICHHS.
[TpaBmwio mOMUHHpPOBaHUS. 3aKOH pACIICIUICHUS TPHU3HAKOB. [WMOTE3a YHUCTOTHI Tamer.
[TonHoe W HemosiHOE AOMHHHMpOBaHME. [IUrHOpUIHOE CKpeIUBaHUE. 3aKOH HE3aBHCHMOTO
HACJIEIOBaHMS TpPHU3HAKOB. LluTOoreHeTHYeCcKHe OCHOBBI IUTHOPUIHOTO CKpEIMBaHUS.
Ananusupyiouiee cKpemirBaHue. lcronb30BaHHE aHATU3UPYIOIIETO CKPELIUBAHUS IS
OIpe/IICHUS TCHOTUIIA 0CO0HU

[IpakTyeckoe 3aHATHE

Ne 5 Pemenuwe 3amady Ha OMNpEIETICHHE BEPOATHOCTH BO3HUKHOBEHHMS HACIIECICTBEHHBIX
NPU3HAKOB TMpPH MOHO-, [H-, MOJUTHOPUAHOM U aAHAIM3HPYIOIIEM CKpPEIUBaHUM,
COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpEIIMBaHUs

Tema 5.2.
CuerieHHoe
HacleqOBaHUE
MIPU3HAKOB

Coneprxkanue yueOHOro Marepuasia

CuernieHHoe HacienoBaHue ImpusHakoB. PabGora T. Moprana 1o cUEIUIEHHOMY
Haclle/IoOBaHUIO TeHOB. HapylneHne cueruieHuss TeHOB B pPe3yibTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTHU. | 'eHeTHUeCKHe KapThl.

I'enetnka mosa. XpoMOCOMHOE ONpeAeieHHe Moia. AyTOCOMBI U TOJOBbIE XPOMOCOMBI.
I'omorameTHbIC B rereporaMeTHbIC OPraHUu3MbI. HaCJ'ICJIOBaHI/Ie IIPHU3HAKOB, CHCIUVICHHBIX C
10JIOM

[IpakTryeckoe 3aHATHE

Ne 6 Pemenue 3aa4 Ha ONpEACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACJICIACTBCHHBIX
IMPU3HAKOB TIIpU CHCIUICHHOM  HACJIICAOBAaHWH, COCTABJICHHUEC TCHOTHUIIMYCCKHX CXEM
CKpCIIBaHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYMBOCTH

Conepxanue yaeOHOro Marepuajia

N3meHunBOCTh. BHbl M13MEHUMBOCTHU: HEHACIIEICTBEHHAs U Haclle[CTBEHHAsl. Poib cpenpl B
HEHACJIEJICTBEHHOW H3MEHYUBOCTHU. XapaKTepUCTUKAa MOAU(PHUKAIIMOHHON H3MEHYHUBOCTH.
BapuanuoHnHslil psin v BapuanvoHHasi kpusas. Hopma peakiun npusHaka. KonndecTBeHHbIE
M Ka4yeCTBEHHbIE TIPU3HAKM M UX HopMa peaknuu. CBoicTBa MOIU(DUKAITMOHHON
U3MEHUYUBOCTH.

HacnencrBennasi, win TreHOTUIMYECKass H3MEHYMBOCTh. KOMOMHATHBHAsg WM3MEHUHUBOCTb.
Melio3 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM HW3MEHYMBOCTH. MYyTallMOHHAS
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N3MCHUYHNBOCTD. KJIaCCI/I(I)I/IKaI_[I/ISI MyTaHHﬁZ T'CHHBIC, XpOMOCOMHBIe, TCHOMHBIC. qaCTOTa 158
NpUYMHBL  MyTanuid. MyTtareHHele  (QakToppl. 3aKOH TOMOJIOTHYECKHX PSIOB B
HaCHeHCTBeHHOﬁ N3MCHUYHNBOCTHU
H. 1. BaBunosa

HpaKTI/I‘-IGCKOC 3aHATUC

Ne 7 Pemenne 3a/lad Ha OIpCACICHHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHLIX
MMPU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH T'€CHOB, COCTaBJICHUC T'CHOTUIIMYCCKHX
CXCM CKpCIIMBaHUA

Tema 5.4.
I'eneTuka yesoBeka

Conepkanue yueOHOro MaTeprasa

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHbIE METO/bl TE€HETUKH YEJIOBEKa:
TeHEATIOTUYECKUN, OJU3HEIOBBIA, ITUTOTCHETUYCCKUNM, OMOXUMUYECKUMA, MOJICKYJISIPHO-
reHeTuueckuid. COBpPEMEHHOE OIpEAENICHUE TeHOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUNHPOBaHUE, B TOM unciie ¢ nmomoirsto [11P-ananu3a. Hacnencreenusie 3a001eBaHus
YyeloBeKa: TeHHble OO0Je3HH, OOJE3HW C HACIEACTBEHHOW MPeApacioioKeHHOCThIO,
XpOMOCOMHBIE OoJie3Hn. CoMaTHYeCKWe W TeHepaTWBHBIE MyTanuu. CTBOJIOBBIC KJICTKH.
[TpuHIMIBI  310pOBOTO 00paza JKHU3HH, [AUArHOCTUKH, TMPOPWIAKTUKH U JICUCHUS
TEHETUYECKUX  Oosie3Hei.  MeOuKO-TeHEeTHYEeCKOe  KOHCYJbTUpPOBAaHWE.  3HAUCHHE
MEIUIIMHCKOW TEHEeTUKH B TMPENOTBPALICHUH W JIEYCHUH TEHETHYECKHX 3a00JeBaHMii
YyeJIoBeKa

HpaKTI/I‘{eCKOC 3aHATUC

Ne 8 «CocTaBeHne 1 aHaJIU3 POJIOCIIOBHBIX YEI0BEKA

Pa3zgena 6. IBoJTIOLMOH

Has OHoJIorus

Tema 6.1.
DBONIOIMOHHAS
TEOPHS
U €€ MECTO
B OHoIOTHH

Coneprxkanue yueOHOT0 MaTepuasia

[IpeanochIku BOBHUKHOBEHUS YBOJIIOIIMOHHOM TEOPUH. DBOJIOIMOHHASI TEOPHS U €€ MECTO
B Ouonoruu. BrusHHE SBONIOIMOHHON TEOpUM HA pa3BUTUE OMONOTMM MU JIPYrHX HaykK.
CaujierenbcTBa 3Bomonuy. [laneoHronornueckue: mMocae0BaTeIbHOCTh MOSIBICHHS BUIOB B
MaJEOHTOJIOTUYECKON JIeTONUCH, nepexoaHbie Gopmbl. buoreorpaduyeckue: cXoacTBO H
paznmuune dayH u GIop MaTEepUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA M PA3ITUIUS
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYJUMEHTApHBIC OPTaHbl, AaTaBU3MBL. MOJEKYIIPHO-OMOXUMHYCCKHE:
CXOJCTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
JKUBBIX OPTaHU3MOB.

OpomonnoHHas  teopuss Y. JlapunHa. Ilpenmnocbulku  BO3HMKHOBEHHMsI JTapBHUHHU3MA.

OK-01, OK-02,
OK-04
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JIBWKymime Cuibl SBOJIIOUMU BUAOB Mo JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpPCOB, HEompeaeiaEHHas H3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBaHHE,
€CTECTBEHHEIN 0TOOD)

Tema 6.2.
MuxkposBononus

Coneprxkanue yuyeOHOr0o MaTepuasa

Cunrernueckasi Teopust 3Bosonuu (CTD) u €€ OCHOBHBIE MOJIOKEHUSA. MHUKPOIBOIIOIHUS.
[Tonmynanus Kak eIMHNLIA BUAA U SBOJTIOLHH.

JBuxymme cuibl ((hakTOPBI)IBOTIONMK BHUJIOB B Tpupoae. MyTalMOHHBIA TpoIrecc u
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiirioHHble BOJMHBI U Apeid reHoB. M3omsmus u
murpanusa. EctecTBeHHBII o0TOOp — HampaBistomuid  ¢Gakrtop dBomonun. Dopmbl
€CTeCTBEHHOTO oTOopa. [IpucrnocoOieHHOCTh OpPraHu3MOB KaK pe3yjibTaT SBOJIOIHH.
[Tpumepsl mpHUcTIOCOONEHHH y OpraHu3MoB. ApoMopdo3bl W HaUOAfanTanuu. Bug u
Bun000pazoBanue. Kpurepuu Buna. OcHoBHBIE (OpMBI BUA00Opa30BaHus: reorpaduueckoe,
9KOJIOTUYECKOE

Tema 6.3.
Maxkpo3Bosronuus

Coneprxkanue yueOHOro Marepuasia

MakpoosBomroriust. PopMbl  3BoMONMK:  (UIETHYECKAsi, JWBEPreHTHAas, KOHBEPTEHTHAs,
napajuesnbHas. HeoOpatumMocTs 3BOIIOLUN

[IpakTrueckoe 3aHsaTHE (HA BRIOOP MPETo1aBaTeIs)

Ne 9 «CpaBHeHune BUI0B 110 MOP(OIOTHIECKOMY KPUTEPHIO»
win «Onuca"ue NpucnocoOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEJIBHOIO XapakTepay

Paznen 7. Bo3HUKHOBEHHE M pa3BUTHE KU3HM HA 3emJie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Coneprxkanue yueOHOro MaTepuasa

JloHayuHble TpEACTaBICHHUS] O 3apOXKICHUU XKU3HH. HayuHble TMIOTE3bl BO3SHUKHOBEHHS
KU3HU Ha 3emsie: abuoreHe3 W MaHCHepMus. XUMHUUecKas 3BOIIOIUS. AOUOTEHHBIN CUHTE3
OpraHWYEeCKUX  BEIIECTB H3HEOPTaHUYECKUX. ODKCIEPUMEHTAIBHOE  MOATBEPKICHUE
XUMHUYECKON HBOJONMH. HadainpHble 3Tanbl OMoJiornueckoil »Boirormu. | umoreza PHK-
mupa. PopMUpoBaHHEe MEMOpPAaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKHM U UX 3BONIOLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KMUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM u nepuojam. Karapxeil. Apxeiickas u mporepo3oiickas
apel. Ilaneosoiickas spa u e€ mepuoAbl: KEMOPHIMCKWH, OPIOBUKCKUH, CHITYPUHCKHMH,
JIEBOHCKHMM, KAMEHHOYTOJIbHBIN, MepMCKHUil. Me3030icKas dpa U €€ MEepUObl: TPUACOBBIMH,
IOpcKuii, MenoBou. KaitHo3oMckas »3pa U €€ Nepuojbl: MaleOreHOBbIM, HEOTCHOBBIM,
AHTPOIIOT €HOBBIM.

Tema 7.2.
Cucrema

Coneprxkanue yuyeOHOro Marepuasia

CucrteMa OpraHMYeCKOro MHpa Kak OoTpakeHre 3BOMonuH. OCHOBHBIC CHCTEMAaTHUYCCKHE

OK-01, OK-02,
OK-04
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OpraHu4Y€CKOro Mupa.

Ipynnbl OpraHu3MoB. XapaKTepUCTHKa KIMMAaTa U IeoJOrH4ecKux mpoueccoB. OCHOBHBIE

[Tpoucxoxaenue ATamnbl HSBOJIIOIMHM PACTUTENILHOTO W KUBOTHOTO MHpa. Apomopdo3bl Yy pacTeHHd H

YeJI0BEKa — ’KUBOTHBIX. [losiBIIeHHE, paclBET U BEBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.

AHTPOIOTEHE3 OBOJIIOLMST  YEJIOBEKa. AHTPONOJIOTMS KaKk Hayka. Pa3BuTHEe TMpeaCTaBIeHUNM O
MPOUCXOKACHUM 4YelloBeka. Meroabsl M3ydeHHs aHTpornoreHe3a. CxojacTBa W pa3ivyuus
yeloBeKa M KUBOTHbIX. CHCTeMaTHYecKoe IMOJIOKEHHE 4eoBeKa./[BIKylline CHIIBI
(paxtopsr) anTpomoreneza. HacnencTBeHHass HM3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD.
OOm1ecTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHHE OPYAUHN TPY1a, MBIIIJICHHUE, PEYb

Tema 7.3. Cojeprxanne yueOHOro MaTepuaia

OCHOBHEBIE cTaaNU
SBOJIIOIAH YET0BEKA

OCHOBHBIE CTaZIMM W BETBH DBOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, UENOBEK yMEIBbIid,
Yenosek npsamoxonsamui, YenoBek HeaHaepTanbCKUW, UeloBEeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku MckomnaemMbIX OCTaHKOB, BpeMsl CYILLIECTBOBAHMsI, 00JIaCTh paclpoCTpaHEHUs,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHUS.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME Ppachl: €BpOIEOUAHAs (eBpasuiickas), HErpo-
aBcTpasioujHas (dKBaTOpHalbHasi), MOHIOJIOMAHAs (a3uaTcKo-aMepuKkaHckas). UYepTsl
IPUCHIOCOOJIEHHOCTH MPEACTABUTENEH YEIOBEUECKUX pac K YCIOBHSAM CYIIECTBOBAHHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsaTHE (Ha BBIOOP MpeEmno aBaTeis)

Ne 10 «Bpems u myTu pacceneHust 4yenoBeKa 1o IIaHeTe)
i «IIpucnoco6eHHOCTh YesloBeKa K Pa3HbIM YCIOBHM cpelibl. BiausiHue reorpadguueckoit
cpenibl Ha MOP(OJIOTHIO U (PH3HOJIOTHIO YEJIOBEKA

Paznea 8. Opranu3msl

1 OKPY:KaIoIas cpeaa

Tema &.1.

ConeprxaHue yaeOHOT0 MaTepuaia

OKoJIorus
Kak Hayka. Cpebl
JKH3HH.
OKOJIOTHYECKHE
(hakTopbI

DKoJlorus Kak Hayka. 3a/laud U pa3zieibl 9KOJOrHU. MeToIbl 9KOJIOTUYECKHX MCCIIeI0OBaHUMN.
DKOJIOrM4ecKoe MHUPOBO33PEHHUE COBPEMEHHOro uenoBeka. Cpenpl OOMTaHMS OPraHHU3MOB:
BOJHAS, HA3€MHO-BO3JYyIIHAs, TIOYBEHHAs, BHYTPHOPTaHW3MEHHAsA. JKOJOTHYECKHE
daktopel. Knaccudukarus skomornueckux (HakTOpoB: aOMOTHYECKUE, OHMOTHYECKHE U
aHTpororeHuble. JleiicTBue 5KOJOrMYECKUX (HAaKTOPOB Ha OpPraHU3Mbl. AOGHMOTHYECKUE
(bakTopbl: CBET, TeMIepaTypa, BiakHOCTb. Potonepuoausm. [IpucrnocodbieHuss opranu3mMoB
K JeictBuio abumotmueckux ¢aktopoB. buonornueckue purmbl. buotmueckue (akTophl.
Buapl OMOTHMYECKMX B3aMMOJEHCTBHMI: KOHKYPEHIIUS, XWIIHWYECTBO. [lapasuTusm,
MyTyalan3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHMUYECTBO), aMEHCAIN3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHX B3aMMOJCHCTBHUI ISl CYLIECTBOBAHMS OPraHU3MOB B MPHUPOJHBIX
cooOriecTBax

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

18



Tema 8.2. Cozeprxanne yueOHOr0 MaTepHraia
DKOJIOrH4ecKue DKOJOTMYECKHe XapaKTEepUCTUKU momynsaudd. OCHOBHBbIE TIOKa3aTead  IOIMYJISILIMU:
XapaKTePUCTHKU YHCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MHTrpamnus. JmHamuka 1
HOIYJISILIUH YHCJIEHHOCTHU MOMYJISILIMY U €€ PeryJsius
[TpakTHU4eckoe 3aHATHE 1
Ne 11 «I[loacd€T mI0THOCTH NOMYJISIUNA pa3HBIX BUAOB PACTCHUIN)
Pa3nen 9. Cool1ecTBa M 3K0JOrHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Coneprxanne yuyeOHOT0 MaTepuana OK-04, OK-07,
CoobmuiecTBa CoobuiectBO  Oprau3smMoB  —  OuoneHo3.  CTpyKTypbl ~ OMOIIEHO3a:  BHIOBas, MK 1.2
OpraHU3MOB, IIPOCTPAHCTBEHHAs, Tpoduueckas (nuuieBas). Bunbl-nomunantel. CBsizu B OMOLIEHO3€.
3KOCUCTEMBI Dkojorudeckne cuctembl (dkocucteMbl). lloHarne 00 »3KkocucTeMe U OHUOTEOICHO3E. 2
OyHKIMOHAIBHBIE KOMITOHCHTBI JKOCHUCTEMBI: IPOJYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BemecTB M MOTOK PHEPTUU B dKocucTeMe. Tpodudeckue (MUIIEBBIC) YPOBHH
9KocUcTeMbl. [lmmeBbie memu W ceTh. OCHOBHBIC IOKA3aTeM SKOCUCTEMBI: OHOMacca,
MPOAYKIHS. DKOJIOTUYECKHUE TMUPAMUIBL: MPOTYKIIUU, YACICHHOCTH, Onomacchl. CBoicTBa
9KOCHCTEM: YCTOMYHUBOCTh, CAMOPETYJIsAHs, pa3puThe. CyKIeccus
Tema 9.2. Coneprxkanue yueOHOro MaTepuaia
[Tpuponnsie [IpupoagHbpie 3KOCHUCTEMBI. DKOCHCTEMBI pPEeK U 03€p. IKOCUCTEMAa XBOWHOIO WU
HKOCHCTEMBI [IMPOKOJIMCTBEHHOTO neca. AHTpPOIIOTCHHBIC KOCHCTEMBI. ATpPOIKOCUCTEMEI.
Ypboskocuctembl. buonorndeckoe W XO3SHCTBEHHOE 3HAUCHHE arpodKOCHCTEM H 2
ypbo3kocucteM. buopaznooOpasue kak (GakTop YCTOMUMBOCTH dSKocucTeM. CoxpaHeHUe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Cojeprxanne yueOHOro MaTepHraia
buocdepa — Yuenue B. U. Bepnazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. XKusoe
rio0anbHas BemectBO M ero ¢Qynkmun. OcobeHHOCTH OHMOChephl Kak TI00adbHONW SKOCHCTEMBI. 2

JSKOCHCTEMA 3eMITH

JluHamu4yeckoe paBHOBeCHEe W oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTbl BeriecTB u
OMOTCOXMMHYSCKHE IHUKIBI 3JEMEHTOB (yrjepojaa, aszoTa). 30HAIBHOCTH Ouochepsl.
OcHOBHbIC OMOMBI CYIIIH

Tema 9.4.
Biugane

IIpodeccuonaibHO OpUEHTHPOBAHHOE COAep:KaHHe (coaep:KaHHEe TPHUKJIATHOTO
MOIYJIsA)

AHTPOTIOTEHHBIX
(dhakTOpOB Ha

ouochepy

UYenoseuectBo B Onochepe 3emiau. AHTPONOTeHHbIE U3MeHeHus B 6uocdepe. I'modanpHbIE
sKosoruueckue npobaembl. CocyliecTBOBaHHE NPUPOAbl M yesnoBeuecTBa. CoxpaHeHHE
OuopasHoOOpa3usi Kak OCHOBa ycToMuuBocTH Ouocdeprl. OcCHOBa panUMOHAILHOTO
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yIpaBJICHUSI NPHPOJHBIMU pecypcaMd W HMX HCHOJb30BaHUE. JlOCTIDKEHHsS OMOJIIOTUH U
OXpaHa IPUPOBI

[TpakTryeckoe 3aHsaTHE (HA BEIOOP MPENOaBaTeIs)

No 12 «OTx0/1bl TPOU3BOICTBA»

WA « IKOJIOTHYECKHE aCMEeKThI MPOPECCHOHATBHON eI TeTLHOCTI
nmn «IIpodunakTrka npodeccHoHaTbHBIX 3a00JIEBAHHIN

nuinn «BimsiHue npou3BOACTBEHHBIX (DAKTOPOB HA OPraHU3M Y€EJIOBEKA)

Tema 9.5.
Brnusane conmansHO-
9KOJIOTHYECKUX
¢akTopoB Ha
37I0pPOBbE YEJIOBEKA

IIpodeccuoHaibHO OpHEHTHPOBAHHOE cojAep:KaHUe (coAepikaHHe TNPUKJIATHOTO
MO/1YJIfA)

310poBbEe U €ro cocTapisAromue. OakTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUSIOLIUE HA
opranu3Mm denoBeka. [IpoOiema TEXHOTEHHBIX BO3AECUCTBUH Ha 30pOBbE YeJIOBEKa
(97eKTpOMarHUTHbIE TMOJIs, OBITOBas XHMHSA, W30BITOYHBIC WIyMBI, paguanus M T.IL.).
ApnanTanus opraHM3sma 4ejloBeka K (akropaMm oOKpyxawoomed cpeabl. [IpuHIMIBI
dbopmupoBaHus 310poBbecOeperaroniero noseaeHus. Guzndeckass akTUBHOCTh U 3/J0POBbE.
brnoxnMmueckre acrekThl PaOHAJIbHOI'O IIMTAHHA

JlaGopaTopHble 3aHATHS

Ne 3 «YmMcTBeHHas paboOTOCIIOCOOHOCTH

win «BnusHue abnotndyeckux (pakToOpoB HA YEJIOBEKa» (B KaUeCTBE TPUITEPOB, CHIDKAIOLINX
paboTOCIOCOOHOCTh,  MCHOJB30BATh  YCIOBUS ~ OCYWIECTBICHHS  MPO(ECCHOHAIBLHON
JESITeTLHOCTH: IIyM, TeMIepaTypa, Gpu3ndeckas Harpyska u T.1.)

Pasnen 10. CeJiekiusi OpraHu3MoOB, 0CHOBbI OHOTEXHOJIOT UM

Tema 10.1.
Cenekuus
KaK HayKa U TPOIecC

CojnepxaHue yaeOHOTro MaTepuaia

Cenexkuus Kak HaykKa M Ipolecc. 3apOKIEHUE CENEeKIUU U aoMmecTukanus. Yuenue H. 1.
BaBuiioBa 0 meHTpax MHOrooOpasusi U IPOUCXOXKJIEHUS KYyJbTYpHBIX pacTeHHil. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHbIX. CopT, mopoaa, mramMMmM.COBpPEMEHHBIE METOJBI
CEJIEKIUU. MaccoBblit
U UHAMBUIYAIbHBIH OTOOPHI B CEJNEKIMHM pacTeHUil U KHUBOTHBIX. OLEHKa 3JKCTephepa.
bnuskoponcTBeHHOE cKpemyBaHue — UHOpuAMHTr. Yucras nuHusg. CKpeniyBaHHE YHCTHIX
muHui. ['ereposuc, unm ruOpugHas cuna. HepoiacTBeHHOE CKpelMBaHME — ayTOPHAMHI.
Otnanénnas rulOpuanzanust U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 U IOJTy4YeHHe
HOJIMIIONAOB. JIOCTHKEHUSI CETIEKLIMU PACTEHUH, J)KUBOTHBIX U MUKPOOPIraHU3MOB

Tema 10.2.
OCHOBBI

buotexHosoruss kak oOTpacib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHUs. OITalbl CO3JAHUS
pexkomOuHanTHoM JIHK m TpaHcrennnix opranu3moB. Kierounas wmxeHepus. Kierodnbie

OK-01, OK-02,
OK-04, OK-07,
K 1.2
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OMOTEXHOJIOTHH KYJbTYPBI. MuKpoKJIOHATbHOE pa3MHOXKEHUE pacTeHHIA. KionupoBanue
BBICOKOIIPOYKTHUBHBIX CEIbCKOXO3SIICTBEHHBIX OPTaHU3MOB. DKOJOTUYECKUE M ITHUYECKHE
npobsieMbl. MO — reHeTH4ecKl MOIU(PUITMIPOBAHHBIC OPTraHU3MBI

Tema 10.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE coJep:xkaHue (coaepkaHue TMPHUKJIATHOTO
buorexnonorun MOIYJIfA)
B JKM3HHU U npodeccun | OCHOBHBIE HANPaBJICHUS COBPEMEHHON OMOTEXHOJIOTHH B IPOPECCHOHATBHOMN IEATEIEHOCTH
YeJI0BEKa. Mertomst OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. JTHkKa -
OMOTEXHOJIOTHYECKUX
M TEHEeTUYECKHX JKcnepumeHToB. [lpaBuna moucka W aHamm3a OMOIKOJIOTHMUECKOU
uHpopmarun

U3 Pa3IMYHBIX WCTOYHHMKOB (HaydHas W y4yeOHO-Hay4Has JIUTEpaTypa, CpeICTBa MacCOBOU
uHpopmMauuu, cetb IHTEpHET U Apyrue)

IIpakTHYECKOE 3aHATHE 2
Ne 13 Ananu3z undopmanuy 0 Hay4YHBIX JOCTUKEHHSIX B 00JIaCTH TeHETUYECKUX TEXHOJIOTHH,
KJIETOYHOW WH)KEHEPHH, UIIEBBIX OMOTEXHOJIOTHIA.
Ne 14 Dcce ¢ npe3eHTaImel mo TeMe
Pa3znen 11. Penenue KeiicoB B 00J1aCTH OMOTEXHOJIOT Ui 6
Tema 11.1. IIpodeccnonanbHO OPHEHTHPOBAHHOE CoAep:xkaHue (coaepkaHue TMPHUKJIATHOTO
ConnanbHo- MO/LyJIs1) OK-01, OK-02,
JTHYECKHME aCIEKThl | DTUYECKUE aCMeKThl Pa3BUTUS OMOTEXHOJIOTHI U MPUMEHEHUE UX B JKU3HH YEJIOBEKa, TOUCK 2 OK-04, OK-07,
OMOTEXHOJIOTHH W aHamu3 wuWHGOpPMAIMU W3 PA3IUYHBIX HCTOYHMKOB (HaydHass W y4eOHO-HaydHas K 1.2
JUTEepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb IHTepHET u apyrue)
[IpakTUueckue 3aHATUS 4
Ne 15Ananm3 uapopmammu 00 ITUIECKHUX acTICKTaX Pa3BUTHS OMOTEXHOJIOTHIA
Ne 160cce ¢ mpe3eHTaluen o TeMe
IIpome:xxyTounasi arrectamus (audbdepeHnpoBaHHbIN3aYET)
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;
yueOHOro kabuHera.

OO6opynoBanmne y4eOHOro KaOMHeTa:

® KJIaCCHasl 1OCKa;

® [10CaJJOYHBIE MECTA 110 KOJIMYECTBY 00YyUarOIIHUXCS;

® pabouee MeCTO NPero aBaTess;

® y4eOHO-TIPAKTHIECKOE obopyoBanue, HE00X0aNMOe TUTST MPOBEACHUS
MPEyCMOTPEHHBIX MTPOTPaMMOil MpakTuYeckux 3ansatuid. B coorBercTBUe ¢ 11.4.4 ®I'OC CIIO
JIOITyCKaeTCs 3aMeHa 000pyI0BaHUs €r0 BUPTYaJTbHBIMU aHATIOTaMH.

Texnuveckne cpeacTea 00y4eHus:

® KOMIIBIOTEPHI C BBIXOJIOM B ceTh Internet;

® caiir «JIluunas crTyaus» ¢  BO3MOXKHOCTBIO  pabOTBI € DIEKTPOHHBIM
00pa3zoBaTeNbHBIM PECYPCOM;

® 3JIEKTPOHHBIE OMOINOTEUHBIE PECYPCHI.

YyedHo-MeTOANYECKOE 00ecneueHne JTUCIHUILINHEIL:
* METOJIMYECKHUE YKA3aHUs 110 OPraHU3alUK MPAKTHUYCCKUX 3aHATHH;
* METOIMYECKUE YKa3aHUs M0 CAMOCTOSTEIbHOMN paboTe.

IIporpammHuoe o0ecnieuyenue:

[TporpammHOe oOecnieueHHe, SBISIOIIEECS YacThIO 3JIEKTPOHHOW HH(POPMALMOHHO-
00pa30BaTeNBHOM CpeIbl M 0a3UPYIOIIeecs Ha TEICKOMMYHUKAIIMOHHBIX TEXHOJOTHUSX:

- KOMIIBIOTEPHBIE 00YYAIOIIE TPOTPaAMMEI;

- TPEHUHTOBBIE M TECTHPYIOIINE MTPOTPaMMEI;

- UHTEIUIEKTyaJlbHble POOOTHU3MPOBAHHBIE CHCTEMbI OIICHKM KauyeCTBAa BBIMOJIHEHHBIX
pabor;

- cIIpaBOYHO-TIpaBoBas cucreMa «KoHcynbTaHT mitocy, «["apant;

- snekTpoHHO-OMOnmoreynas  cucrema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- porpamma ympasieHusi oopazoBatensHbiM nporieccoM B DMMOC (MuadopmannonHas
texnosorus. [Iporpamma yripaBnenus oopazoBatenbHbM mporieccom. KOMBAT).

3.2. UudopmanuonHoe odecrneyeHue 00yueHus
OCHOBHBbIE HICTOYHUKHU:
1. Tlaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue. buonorus 10 xnacc. / ITox
pen. [laceunuka B.B. - Axunonepnoe o6miectBo «M3natenscrBo «IIpocBemenue»
2. [Taceunuk B.B., Kamenckuit A.A., PyonoB A.M. u apyrue. buonorus 11 kmacc. /
[Tox pen. Ilaceunuka B.B. - Axunoneproe o6miectBo «M3natenserBo «IIpocBenieHue»
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB
OCBOEHUSIOBIIEOBPA3OBATEJIbHON JUCHUAILINHBI
KonTpoaibn oumeHka pe3yinbTaToOB OCBOSHHS 0O0IIEC00pa30BATENBLHON TUCIUTLTHHBI

PacKpBIBAIOTCS Yepe3 JUCIHUILIMHAPHBIE Pe3yNbTaThl, HalpaBleHHbIe Ha (opMHUpoBaHUE OOLIUX

n HpO(i)CCCI/IOHaJ'IBHBIX KOMHeTeHHI/Iﬁ 110 pasjacjiaM U TCMaM COACPIKAHUA y‘IC6HOFO MaTepuajia.

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun OILIEHOYHBIX
KOMIEeTeHITUsI MeponpusTHS
OK 01. Bwibupates cnoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llItyaupoBanwue
peienust 3a1ad | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | TecrupoBanue
npodecCuoHAIbHON 8.1, 8.2, 9.1-9.3, BrinmosiHeHMEe  MpPaKTUYECKHUX
JIATENBHOCTH TIPUMEHHTENBHO | g 4 g5 101, 10.2. 103 3a/laHui
K Pa3IMYHBIM KOHTEKCTaM 1 ’1 ’ ’ ’ ’
OK 02. Hcnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | LlItynupoBanue
COBPEMEHHBIE cpenctBa | 4.1-4.3, 5.1-54, 6.1-6.3, | Tectupoanue
IIOMCKa, aHaJm3a 71_73, 81, 82, 91_93’ Brimonaenune MPAKTUICCKUX
“ MHTEPUPETAUNL | g 4 95 101, 10.2, 10.3, | 3AAaHHH
UHpOpMaInH, ’ ’ ’ ’ ’
u nH(pOpPMaIIMOHHBIE 111
TEXHOJIOTHH JUUIS BBITOJIHCHUS
3a1au npodeccuoHaNbHOMI
JIESITSIIbHOCTH
OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llltynupoBanue
B3aMMO/ICHCTBOBATh U (43, 51-54,6.1-6.3,7.1-7.3, | TectupoBanue
paboTaTh B KOJJIEKTHBE U 8.1, 8.2, 9.1-9.3, BeimonHeHne — mpakTHYECKHX
KoMarze 9.4, 9.5, 10.1, 10.2, 10.3, | 33AanHi
11.1
OK 07. CopeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | lItynupoBaHue
COXPAHCHHIO OKpyXaromeh | 4.1-4.3, 5.1-5.4, 6.1-6.3, | Tectuposanue
Cpellbl, pecypcocOepeKeHuIo, 7.1-7.3, 8.1, 82, 9.1-9.3, BrinonHeHnue npakTUYeCKux
MPUMCHSITH BHAHUA | g4 95 10.1. 102. 10.3 3aJlaHui’
00  U3MEHEHUW  KIUMarTa, ’ ’ ’ ’ ’
IIPUHIUIIBI OepexIINBOro 1.1
MpoMU3BOACTBA,  3(PPEeKTHBHO
JICICTBOBATh

B Up €3BBIYaHBIX CUTyalusiax

I[IK 1.2. IlpumeHSATH HOPMBI
npaBa s pelIeHus 3a4ad B
pohecCHOHATLHOM
JeSITeIbHOCTH

Temn1 9.4, 10.3, 11.1

[lItynupoBanue
TectupoBanue
BrinosiHeHNE TPaKTUYECKHUX
3aJlaHuH
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