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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBI
OBIIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

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

43.02.16 «TypusM ¥ rocTenpunuMcTBO»

1.2. Henu u miiaHupyemMble pe3yJabTaThl 0CBOCHHUS TUCIUILIUHBI:
1.2.1. Heab aucuunjiuHbl

Coneprxkanue nmporpaMmMbl 00111€00pa30BaTeIbHON JTUCIUIIIMHBI «bUOI0THsY HAITPaBICHO
Ha JIOCTWXKEHHME pe3yibTaToOB e€e M3ydyeHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yuetoM npodeccuonansHoil HampaBieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHMILTAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIONIUMUCS 3HAHUSIMH O CTPYKTYpHO-
(yHKIIMOHAJIBHOW OpraHu3alliy JKMBBIX CHCTEM pa3HOIO paHra M MpHOOpETEeHUuE YMEHHM
WCIIOJIb30BATh ATH 3HAHMS JIJIsl TPAMOTHBIX JEMCTBUI B OTHOLIEHUH OOBEKTOB KUBOM MPUPOIBI U
peIIeHHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.
Joctrxenne 1eau U3ydyeHus AUCUUIUIMHBL «buonorus» Ha 06a30BOM ypoBHE oOecreunmBaeTrcs
peLIeHNEM CIIEIYIOMNX 3aau:
o OCBOEHHE O00yYarolmMMHCS CHCTEMbl 3HaHMM O OMOJOrMYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, NMpaBWiIaX, CIY’KaIlMX OCHOBOH sl (OpMHUPOBAHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAyYHOI KapTHUHE Mupa,
0 METO/AaX HAy4yHOro IO3HaHMs, CTPOEHHUH, MHOTOOOpa3HMH M OCOOEHHOCTSAX MKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3allMM, BbIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OHOJIOrnH;
o dbopMupoBanue y oOyJaromuxcs MO03HABaTENIbHbIX, MHTEJJIEKTYaTbHBIX
U TBOPYECKMX CIOCOOHOCTE B Ipollecce aHajdu3a JaHHBIX O MyTSIX Pa3BUTHUS
B OMOJIOTMH HAay4YHBIX B3IJIA0B, UACH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;
. CTaHOBJICHHE Yy OOyd4aromuxcs oOmei KynbTyphl, (YHKIMOHAIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATH U OLEHUBATh SBJICHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;
. dbopmupoBaHre y 00YyJarOMUXCs YMEHHUM WIUTFOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAaHUW B MPAKTUYECKOW MESITETbHOCTH YEJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHX

TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;



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

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

. OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS KOJIOTMYECKOM
KYJIBTYPBI, U1 (GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

. NpPUMEHEHHE TMPUOOPETEHHBIX 3HAHUM W yMEHHM B  TOBCEAHEBHOW  JKHU3HU
Il OLUEHKH IOCJEICTBUM CBOEM JEATEIBHOCTH IO OTHOLICHUIO K OKPYXKaroUIEHd cpene,

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

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

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

®I'OC COO npexncrapiieHbl B Ta0IULIE:



Ko u ILnanupyembie pe3yJbTAThl 0CBOCHHS TUCHHIIIUHBI

HanMeHOBaHHe

(l)OpMI/lpyeMbIUX Oo6ue JMCcHUNIMHAPHbIE

KOMIeTeH Ui
OK O0l. Breibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxarh B dacTu: | [IP6 1. ChopMupoBaHHOCTH 3HAHWN O MecTe M POJH OMOJIOTHU
croco0bl  pelieHus | TPYAOBOIO BOCIIUTAHUS: B CHCTEME€ HAay4YHOIO 3HaHMs;, (YHKUMOHAIbHOM TIPaMOTHOCTHU
3a1a4y - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTU MAacTEepCTBA, | UYEJIOBEKa JUIsl pEICHUs] )KU3HEHHBIX IPOOJIEM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KAaHHE
JeSITEIbHOCTH - TOTOBHOCTh K aKTHBHOH IEATEIFHOCTH TEXHOJOTUYECKON | OCHOBOMONATAOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHH:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJIE€TKa, TKaHb, OpraH, OpPraHWU3M, BUJ, MOIMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTH | IKOCHCTEMa, OnoteHo03, Onocdepa; Mmerabonm3M (0OMEH BEUIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U IpeBpallleHHe SHEepruM), TIomeocTa3 (caMoperyssuus),

- HWHTEpeC K pamyHeiM cdepam mnpodeccrnoHaTbHON
JIEATEeILHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnasieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

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

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

- OTIPEEIIATH 1EH JISATSIIbHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHS

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

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIHLCKOM

JCATCIIBHOCTh, OICHHUBATH
oejisiM, OLCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTypHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BE/ICHUE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OpraHU3ALIU.

[1P6 3. CdopMupOBaHHOCTb YMEHMsI PacKpblBaTh COJEp>KaHUE

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

[1P6 4. CdopmupoBaHHOCTH yMEHUs pacKpbIBaTh

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

ITIP6 5. IlpuobpeTeHne ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO IMO3HAHUS, UCTIONB3yEeMbIX B OMOJIOTUH: HAOIOICHUS

Y ONMCAaHUS )KUBBIX CUCTEM, IPOLIECCOB U SBJIEHUW; OpraHU3aluu
U TIPOBEACHUS OMOJOTUYECKOTO OKCIEPUMEHTA, BBIIBMKECHUS
TUIIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMU, 00BSICHEHUS MIOJIYYEHHBIX pe3yJIbTaTOB




U TMPOCKTHOW JIEATEIBHOCTH,
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H

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

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

- aHaJII/I3I/IpOBaTb HOJIy‘-IeHHbIe B XO0I€ peH_IeHI/HI 3a1a4u
pe3yJbTaThl, KPUTHYECKH OIICHUBAaTh WX JIOCTOBEPHOCTb,
HpOFHO?;I/IpOBaTI) N3MCHCHUEC B HOBBIX YCJ'IOBI/IFIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
HMEIOIUXCS MaTepUaAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETh MIEPEHOCHUTH 3HAHMSI B TO3HABATEIIbHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEIAMETHBIX
o0OJacTei;

- BBUIBHraTh HOBBIC HJCH, IIpejjaratb OPUTHHAIbHBIC
MOJIXOJIbI ¥ PEIICHUS

HaBbIKaMM  pa3pCHICHUSA

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

[IP6 6. CchopMupoBaHHOCTb YMEHHS BBIJACISITH CYIIECTBEHHBIC
NPU3HAKH ~ BHUPYCOB, KJIETOK MPOKAapUOT U  DYKAPHOT;
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUA W Pa3MHOXKEHUS,
WHIMBUAYAJILHOTO Pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), OOphObI 3a
CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHUS,
IPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOWTaHWs, BIUSHHSA
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIIOT€HHBIX W3MEHEHUH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpPYrOBOpOTa BEILECTB U IIPEeBpallleHre SHeprun B Ouocdepe.

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

C LIeTIbI0 00ecredeHtst 6€30aCHOCTH CBOETO 3/I0POBBS U 370POBbsI
OKpYKaIOIIUX JIOAEH, COONIOEHHUs 3I0pOBOrO 0o0pas3a >XHU3HH,
HOPM T'PaMOTHOTO MOBEICHUS B OKPYKAIOLIEH MPUPOIHON CPELE;

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

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

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

I1P6 9. CdopMUPOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBATh
nHpopManno OUOJIOTUYECKOTO  COJAEpkAaHMS, BKIIOYAOILYIO
IICEBJJOHAYYHbIE 3HAHUSA W3 Pa3IUYHbIX HCTOYHHUKOB (CpeAcTBa
MaccoBod  MHGOpMallMU, HAYy4YHO-TIOMYJSpPHbIE MaTepuabl);
MHTEPIPETUPOBATH THUYECKHE ACTIEKTBI COBPEMEHHBIX
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HCCIENOBaHUN B  OWOJIOTMHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTth riao0aibHbIE 9KOJIOTHYECKHE poOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBAaTH IO OTHOIICHUIO K HUM

COOCTBEHHYIO MO3HIIHIO.

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

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeacTBa  ITIOHWCKa,
aHaiM3a

U HHTEPIpETAINH
uHpopmanuu

U MH(OPMAIMOHHBIE
TEXHOJIOTHH JUTST
BBITTOJIHEHHS 337124
npodeccuoHaIbHON
JeSITeTbHOCTH

JIMuHOCTHBIE pE3yNbTaThl [JOJDKHBI OTpa)XkaTb B YAaCTH:
[EHHOCTH HAYyYHOTO IMO3HAHMS:

-c(hOpMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN
NOPaKTUKM,  OCHOBAaHHOIO  Ha  Juanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MmecTa
B IIOJIMKYJIBTYPHOM MUpE.

MertarnpenmMeTHbIe pe3yabTaThl JOKHBI OTPAXKATh:
OBnajieHne yHUBEPCAIbHBIMU y4EOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

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

U MHTEPIpETALNI0 HHPOPMALUU PA3IUYHBIX BUJOB U (HopM
IpeJICTaBICHHUS;

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

I1P6 1. CpopmupoBaHHOCTH 3HAHUN O MECTE M POIU OUOIOTHH

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

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NMPUMEHSTH I1OJTYYEHHbIE
3HaHUS U1 OObSICHEHHUsS] OMOJIOIMYECKHX IPOLECCOB U SIBICHUH,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

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

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

OK 04. DddexTrBHO
B3alMOJIECTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIM4YHOCTHBIE pe3yiabTaThl HNOJODKHBI OTpPA’XaTb B YaCTH:

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

MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPAkKaTh:
OBsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

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

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




0) cOBMECTHAs IeSITEIIbHOCTD:
- IOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMAaH/IHOM
Y MHIUBHUIYaJIbHON paOOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

Mo €€ [JOCTH:KCHHIO: COCTaBIATh IIIaH  JICHCTBHUIA,
pacnpenensiatb poJiM € y4ETOM MHEHUHA YYaCTHUKOB

00CYyXJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HaHUS

00 W3MEHEHUHU
KJIMMaTa, TPUHIUITBI
OepexIINBOTO
IPOM3BOJICTBA,

3¢ eKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHUsIX

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

- c(hOpMHUPOBAHHOCTH 3KOJIOTUYECKOMN KYJBTYpHI,
MMOHUMAaHUE BIMSHUS COLMATbHO-D)KOHOMHYECKUX MPOLECCOB
Ha COCTOSIHME TTPUPOTHOM
U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJIBbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUI B OKPYKAOLIEH
cpele Ha OCHOBE 3HAaHMS LEJIed YCTOMYMBOTO pa3BUTHUSA
YEJI0BEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKaroIleH cpese;

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

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

0) cOBMeCTHas JICSITEIIbHOCTD:

- TIOHUMaTh M WCIMOJb30BaTh MPEUMYIIECTBA KOMaHIHOU
Y MHIUBHUIYaJbHON pabOTHI;

IMPUHOCAIINX BpECH

OIIbITa  OCATCIBHOCTH  OKOJIOTHMYC CKOH

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

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

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

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

I[TP6 6. CdhopMUPOBAHHOCTH YMEHHS BBIACNIATH CYIIECTBEHHBIE
NPU3HAKU  BHPYCOB, KIETOK NPOKAapUOT U  IyKapuoT;
OJIHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OHMOreoLeH030B U AKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TIPEBpAIlCHHUs HHEPTrUM B KIeTKe, (OTOCHHTE3a,
IJIACTUYECKOTO U SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
MeH03a,  OIUIOJOTBOPEHMS,  Pa3BUTUS U Pa3MHOXKEHUS,
WHJUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 00pbObl

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

KpYroBOpOTa BEIIECTB U MPEBpAIleHUE SHEPTHH B Obuocdepe.

I[IP6 7. CdopMUPOBAHHOCTH YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HAHUS JJI1 OOBSICHEHHS] OMOIOTHYECKUX MPOIECCOB U SIBICHUH,
JUTSL TIPUHATHS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KU3HU
C LIeNbl0 obecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbsI U 37I0POBbS
OKPY’KAIOIMUX JIFOZICH, COOJIONCHHS 370POBOTO OOpa3a >KH3HU,
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pacrpenensiTh pold C yYeTOM MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOThI

HOpPM T'PaMOTHOTO MOBEJCHHS B OKPYXaroIle MpUpOAHOI cpee;
[IOHUMAaHUE  HEOOXOIMMOCTH  HCIIOJIb30BAHMSI  JTOCTHXKEHUMN
COBPEMEHHOUM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOAONOJIB30BAHUS

[K 2.2
Opranu3oBbIBaTh U
OCYIIECTBIISITh
IKCIUTyaTaIHIO
HOMEPHOTO
TOCTUHUYHOTO
TPEIIPUSATHSL.

dbonga

- Oco3HaHHBII BEIOOD Oymymiei mpodeccuu u
BO3MOXKHOCTEH peain3aii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB; OTHOIICHHE K MPO(ecCHOHAIBHON NeATeThHOCTH
KaK BO3MOYKHOCTH YYacCTHsI B PCIICHUH JTMYHBIX,
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX
po0JeM.

- YMeHHue caMOCTOSATENBHO ONPENEIIATh LIEH AEATEIbHOCTH U
COCTaBJIATh  IUIaHBl  JESATEIBHOCTH;  CaMOCTOSITEIbHO
OCYIIECTBIISITh, ~ KOHTPOJUPOBATh U  KOPPEKTHUPOBATh
NeSITebHOCTD; MCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTUKEHUSI TIOCTABICHHBIX II€JIed W pealu3aluy IJIaHOB
NeSITeIbHOCTH; BEIOMPATh YCIIEIIHbIE CTPATETUH B Pa3IMYHBIX
CUTYaLUsX.

- CdopmupoBaHHOCTH TMPEACTABICHU O MecTe OWOJIOTHH B
COBPEMEHHOW HAYYHON KapTHHE MHUpA: HAOIIOJCHUS U ONMUCAHHS

JKHUBBIX CHUCTEM, IIPOLECCCOB H ﬁBHeHI/Iﬁ; opranu3anvi U

ITPOBEACHUA OHOJI0rHYECKOTO OKCIICPUMCHTA,
SHAYUMOCTH  MCKAY

MMOJIYYCHHBIX

BBIIBHUXKCHUA
HCCIICAYyEMbIMHU
PpE3yJIbTaTOB n

TMIIOTC3, BBIABJICHUA

BCIMYMHAMHU,  OOBSICHEHUS
(bOpMyITUPOBaHUS BBIBOJIOB C UCIIOJIH30BAHUEM HAYYHBIX MTOHSTHI,
TCOpUH U 3HAHWU MMOHUMAHHUE POJH OHOJOrHH B (DOPMHPOBAHHH
Kpyrozopa " (YHKIMOHAJBHOW TPAMOTHOCTH YEJIOBEKA ISt
PEHICHUA MPAKTHUYCCKUX 3a/1a4,

- chopMHpPOBAaHHOCTh  yYMEHHUU

KPUTHYCCKU OLICHUBATh

UHGOpMALMIO  OHMOJIOTUYECKOTO  COJEP’KaHMs, BKIHOYAIOLIYIO
IICEB/IOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW MH(POPMALIMHU, HAYYHO-TIONYJISIpHBIE MaTepHabl);

- MHTEpPIPETUPOBATh JTUYECKUE  aCHEKThl COBPEMEHHBIX

HCCJIEIOBaHUN B 6I/IOJ'IOFI/II/I, MCIHUINHC, 6I/IOT6XHOJ'IOFI/II/I;

- paccMmarpuBaTh  TJIOOANBHBIE  SKOJOTUYECKHE IMPOOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

- chopmupoBaHHOCT,  yMEHHUU  CO3[aBaTh  COOCTBEHHBIE

MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOrMYecKOi
uHbopMalUMd M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUHHBIN amnmapar 6MoJ0Tuu




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJBbHOM JUCIATLIMHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bup yueOHoii paboTbl O0bem B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.4.
OcHoBHoOe coepkaHue 6
BT. U..
TEeOopeTHYecKoe 00yJIeHne 4
1a00paTOpHbIE U NPAKTUYECKUE 3aHATHS 2
IIpodeccuoHabHO OPHEHTHPOBAHHOE cOAepKaHHe (Coiep:KaHue 5
NPHUKJIATHOTO MOIYJIs1)
BT. U..
TeopeTHYecKoe 00yJIeHne
1a00paTOpHbIE U NPAKTUYECKUE 3aHATHS 2
CamocrosiTesbHast padoTa 64
IIpomexyTouHasi arrecranus (AuddepeHMPOBAHHBIN 3a4eT) -
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

®opmupyemMble
HaumenoBanue Oo0bem
Conep:kanue y4ye0OHOro MaTepuaJa, JadopaTopHble H MPAKTHYECKUE 3aHATHS KOMIIEeTEeHIIUHU
pa3/iesioB H TeM 4acos
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nes 1. buonorus kak Hayka. ZKuBble ccTeMbl M HX OPraHH3alUs
Tema 1.1. CopepxaHue yaeOHOro Marepuana
buonorus Bbuonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHM, pUiIocopuel, peuruen, STUKOH, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormu B (OPMHPOBAHWU COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTEepUCTHKA OMOJIOTNMYECKUX HAYK.
JKU3HU MeTtoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJ1accu(puKalus, MOIEIMPOBAHUE, CTATUCTHYECKAst 00paboTKa TaHHBIX).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeT n3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHHU OpraHU3alNH OuocucTeM: MOJIEKYJIIPHO-TE€HETHYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - T'€OlEHOTHYECKUH),
6rochepHbiit
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJIETKH 1
Tema 2.1. Copepkanne ydeOHOro Matepuana
XUMHUUYECKUH cOCTaB | XUMHUYECKUN COCTaB KJIETKH. XMUMHUYECKHE 3JEMEHTBI: MaKpOdJIEMEHThI, MUKPOIJIEMEHTHI.
kieTku. Bona Bona u MuHepanpHble BemiecTBa. @YHKIIMM BOJABI U MHUHEPAJIbHBIX BEIECTB B KIIETKE.
Y MUHEpaJIbHbIE [TonnepskaHue oCMOTHUYECKOTO OanaHca
BEIIeCTBA ITpakTueckoe 3aHsTHE
Ne 1 «buonoruueckass poiab MHHEPAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESTEIbHOCTU
OpraHU3MOB, MTPOSIBJICHNUS ArcOaTaHca MUHEPATIBHBIX JIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 0,5
buonornueckn benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamennmblie u
Ba)KHBIE XMMUYECKHE | 3aMEHUMbIE AMUHOKHMCIOTHI. AMUHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMH
COETMHEHUS MOJIEKYJbI (TIepBUYHAS, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE OK-01, OK-02,
cBoiictBa OenkoB. buonormueckue ¢yHkuun OGenkoB. DepMeHTH — OHOJIOTHYECKHE OK-04
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Katanmzaropsl. CTpoeHue (QepMeHTa: aKkTHUBHBIM LIEHTP, CyOcTpaTHas CHelu(UIHOCTb.
Kodepmentsr. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTaTu3aTopOB.
VYraeBoapl: MOHOCaxapuabl (IVIOK03a, pubo3a M Je30Kkcupubo3a), Aucaxapuibl (caxaposa,
JaKTO3a) M TOoJMcaxapuisl (Kpaxmall, TJIHKOTeH, LeJUIono3a). buonorndeckue ¢yHKIuu
yrineBofoB. Jlumuael:  TpuraMuepuisl, Qpochomunuasl, crepouasl. ['miapoduibHO-
runpopoOHbIe cBOKCTBA. buonornueckue GpyHkmu aunuaos. CpaBHEHHE YIIIEBOI0OB, OCIKOB
Y JIUNUA0B Kak MCTOYHUKOB sHepruu. Hyknennossie kucnotel: JIHK u PHK. Hykneoruasr —
MOHOMEpHI HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynkuuu PHK.
ATO®: crpoenne u GyHKIIUU

JlaboparopHble 3aHATHS (Ha BEIOOp IpernojaBaTesis)

Ne 1 «Onpenenenue Buramuna C B IpoJIyKTax MUTaAHUS»

win «OnpezeneHre HaInIus KpaxMana B IPOJIyKTax MUTaHH

i «[ 'uapopmnbHO-THIPOGOOHBIE CBOWCTBA JTUITHIIOBY

win «M3ydyeHne KaTaJMTHYECKOM aKTUBHOCTU (EpMEHTOB (Ha IMpUMEpe aMuila3bl MU
Karasasbl)»

Tema 2.3.

CrpyKTypHO-
(byHKIMOHATbHAS
OpTaHu3aIHsl KIETOK

CopepxaHue yaeOHOro Marepuana

[lutonorus — Hayka o kietke. Kiierounast Teopusi — mpumep B3auMOJICHCTBHS UACH U PaKTOB
B HAyYHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Knerka kak menoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmnapat, cucTeMa CUHTe3a Oeka.

Tunel KIETOK: dyKapuoTHYecKass U  mIpokapuoTrnueckas. (OCOOEHHOCTH CTPOECHMS
npokapuoTuyeckoit kietku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TpuOHOMN Ki1eTku. [ToBepxHOCTHBIE
CTPYKTYpPBI KIJIETOK— KJIETOYHas CTEHKa, TIJIMKOKaIMKC, uX QyHKuuu. Ilnazmarunueckas
MeMOpaHa, €€ CBOMCTBa U (PyHKITUH.

[utonasma u ee opraHouabl. OpgHomeMmOpaHHble opraHoujsl kietku: JIIC, ammapar
I'onpxu, mu3ocomel. [1onyaBTOHOMHBIE OPraHOWIBI KJIETKHA: MHUTOXOHJPHH, IUIACTUJBIL.
[TpoucxoxxaeHne MUTOXOHApPUN M Tactud. Buasl mimactun. HememOpaHHbIE OpraHoubI
KJIETKH: pPUOOCOMBI, KJIETOYHBIH UEHTpP, UEHTPUOJIH, PECHUYKU, KIyTUKU. DyHKUUU
OpraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynsatopHslit 1ieHTp KkieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIljia3Mma,
XPOMATHH, SIPBIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

0,5

JlaboparopHsble 3aHsATHS (Ha BEIOOp MpenojaBaTesis)
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Ne 2 «Ctpoenue kieTku (pacTeHHs, )KUBOTHBIE, TPUObI) U KJIETOYHBIC BKIIIOUEHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACTBI, XPOMOILIACTHI )

win «/3ydeHne cTpoeHHs KIETOK PacTeHUM, KUBOTHBIX U OaKTepUil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpOINpENapaTax U UX OMUCaAHUE)»

i «lIponuriaemocts MeMOpaHsb! (MJ1a3MOJIH3, IETIIa3MOIIN3)»

Pazgen 3. ZKuzHeaeaTeJbHOCTDh KJIETKH

Tema 3.1.
OO0OMeH BelecTB
Y TIPEBpAILCHHUE

SHEPTUU

B KJIIETKE

Copepxanne yaueOHOro Marepuaa

OOMeH BemiecTB, WM METa00Iu3M. ACCUMUIIANINSA (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTUyeckuii OOMEH) — JIBE€ CTOPOHBI €IMHOIO Tpoiiecca MeTadoau3ma. Poib 3aKOHOB
COXpaHEHHsI BEIIeCTBA M SHEPrUM B NMOHUMAHMU MeTaboynm3ma. Tumbel OOMEHa BEIECTB:
aBTOTpPOGHBIA U TerepoTpodHbIii. Pomb pepMeHTOB B OOMEHE BEIECTB M MPEBPALICHUN
sHepruu B KieTke. PorocuHTe3d. CBetoBas u TeMHOBas (as3bl ¢orocuHTe3a. Peakimm
¢dorocunTesa. dpdexkruBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Brusinue ycnoBuii cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH Y
KYyJbTYPHBIX ~PAacTeHHA. XeMOCHHTE3. XEMOCHHTE3UpyMIue OakTepuu. 3HaYCHUE
XeMOCHHTE3a JJIS )KU3HU Ha 3eMIIe.

DHepreTudyeckuii 0OMeH B KiieTke. PaciernsieHre BemecTs, BbIEICHUE U aKKyMYJIUPOBaHHE
DHEPTUU B KIIETKE. DTallbl dHEPreTHYeckoro oomeHa. [ nmkonms. BpokeHWe w e€ro BHIBL
Kucnoponnoe okucinenue, Wi KieToyHoe abixaHue. OkucnutenbHoe (GochopuirpoBaHue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

0,5

Tema 3.2.
Bruocunres Oenka

CopepxaHue yaeOHOTo MaTepuana

Peakuun marpuuHoro cuHTeza. ['enermueckass uHpopmauus u JHK. Peanuszanus
reHeTUYeCKoi nHpopMaIuu B KieTke. ['eHeTu4yeckuii Koa u ero cBoiicTBa. TpaHCKpumius —
matpuuHblii cuHTe3 PHK. Tpanciasmus — OuocuHTe3 Oenka. OTambl TpaHCISLUU.
KoanpoBanue amuHokuciot. Pons pubocom B OnocuHTe3e Oenka

0,5

IIpakTHueckoe 3aHsTHE

No 2 «Pemenue 3a1a4 Ha ONpeAEICHUE MTOCIEA0BATEIbHOCTH HYKIEOTHIOBY

Tema 3.3.
Bupycsr

CopepxaHre yaeOHOT0 MaTepuana

Hexnertounsie ¢popMbl xu3Hu — BUpychl. Mctopust otkpeitus Bupycos (/1. U. MBaHoBckwuit).
OcCoOeHHOCTH CTPOSHMS M KM3HEHHOTO IMKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHonedpunura yenoseka (BIY)
— Bo30yutens CITM/la. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU

OK-01, OK-02,
OK-04

Paspnen 4. PazMHoOKeHHe M HHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
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Tema 4.1.
JKM3HEeHHBIN [TUKIT
KJIETKU

Copepxanue yueOHOro Marepuana

Knerounsnii 1K, WIM SKA3HEHHBIH HMKI KieTku. MuTepdasa m mmro3. Ilpoueccsl,
npoTtekaromuye B uaTepdase. Perukamnus — peakius matpuanoro cunre3a [JHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBII HAa00Op — KapuOTHIl. [IUIIIONIHBIN U TalyIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHME OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOTIO
pa3BUTHS OpraHu3MoB. Jlenenue kinetku —MuTo3. Ctaguu mutosa. [Ipouecchl, npoucxoasiue
Ha Pa3HbIX cTaauAx MuTOo3a. buonormyeckuit cmbicn murosza. Ilporpammupyemast rubenn
KJIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpPraHHU3MOB

CopepxaHue yaeOHOro MaTrepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaATUBHOE
pasMHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €TI0 3HAUEHUE IS CENICKIINH.
[TonoBoe pa3mHOXkeHHUe, ero oTinuus ot Oecrnonoro. Meito3. Cranun Mmeitosa. IIpoueccsl,
MPOUCXOAIIME Ha craguax wmeinos3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorudeckuil cMbici U 3HaueHHE Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y JKMBOTHBIX. ITomoBEIE kene3bl: CEMCHHUKH W SHYHUKH. O6pa3OBaHI/IC H pasBUTHUC
IOJIOBBIX KJIETOK — TraMeT (CrepMaro3ouf], sHMLEKIeTKa) — CIepMaTOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmonorBopenue. [lapreHorenes

0,5

Tewma 4.3.
NuauBunyansHOE
Pa3BUTHE OPTraHU3MOB

CopepxaHue yaeOHOTo MaTepuana

NunuBunyanbHOE pazButhe (OHTOreHEe3). OMOpPHOHAILHOE pa3BUTHE (IMOpHOTEHE3). DTarmbl
SMOpPHOHANILHOTO PAa3BUTHUA y TIO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacCTPYJISIIHS,
opranorene3. [loctomMOpHOHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHATBLHOTO PAa3BUTHSL:
npsiMoe, HempsiMoe (MIMYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJAEHHbIE ypojacTBa. Poct u pasButue pacreHuil. OHTOreHes
[[BETKOBOT'O paCTEHUS: IBOWHOE OTUIOOTBOPEHUE, CTPOCHNE CEMEHH, CTaJANH Pa3BUTHUS

0,5

[IpakTueckue 3aHATHS

Ne 3 «HdexnronHbIe 3a00JI€BaHUS U ATIHJIEMHH B UCTOPUHU YETOBEUYECTBAY.
Ne 4 «BakuuHanus Kak npouiIakTika HHPEKIIMOHHBIX 3a00JIeBaHU

OK-01, OK-02,
OK-04

Pa3pnen S. HaciieACTBEHHOCTh H H3MEHYHUBOCTH OPraHU3MOB

1,5

Tema 5.1.
3aKOHOMEPHOCTH
HaCJICTOBAHMSI

Conepxanue yq4eOHOro MaTeprasa

[Ipeamer u 3amaun reHeTUKU. Poib MUTONOTUU U SMOPHOJIOTMU B CTAaHOBJICHUM T€HETUKH.
Bxkian poccuiickux U 3apyO€XHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeToibl T'€HETUKU
(ruOpUIOIOTHYECKUH, IIUTOI€HETHUYECKUH, MOJeKyIsIpHO-reHeTHueckuil). OCHOBHBIE
reHeTUYeCKre NOHATHA. | 'eHeTndeckasi CHUMBOJIMKA, HCIIOJIb3yeMasl B CXeMaX CKpeIIMBaHHM.

0,5

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH HACJIeJOBaHUs TPU3HAKOB, ycTaHOBJICHHbIE [ . MeHnaenem. MoHoruOpuHoe
CKpellMBaHWE. 3aKOH €OUHOOOpa3wWsi TUOPUIOB TEpBOro  MokoJeHus. IIpaBuio
JOMUHUPOBAHUSA. 3aKOH DPACHICIUICHUs TMPU3HAKOB. ['mrore3a umcToThl Tamer. [loiHoe u
HENOJIHOE  JOMHHHpOBaHWE. JIUruOpuaHoe  CKpemuBaHWE. 3aKOH  HE3aBUCUMOTO
HACJIC/IOBaHHs TPU3HAKOB. [[UTOreHeTHYecKre OCHOBBI JUTUOPUIHOTO CKPEUIMBAHUS.
AHanm3upyrolee CcKpemuBanue. VICIoNb30BaHWE aHATU3UPYIOMIETO CKPEIIMBAHUS IS
OIpEeJIeIICHUs] TEHOTUTIA 0COOH

HpaKTI/I‘IeCKOC 3aHATUC

Ne 5 Pemenue 3a/la4d Ha OIpCACICHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHLIX
IIPU3HAKOB IIpHU MOHO-, IU-, HOJH/IFI/I6pI/Il[HOM 1 AaHAJIIM3UPYIOIIEM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIIMYCCKUX CXCM CKPCHIMBAHHWA

Tema 5.2. Copnepxkanne ydeOHOro mMaTepuana
Cuemnnennoe CuenneHHoe HacaenoBaHue nmpu3HakoB. Pabora T. MopraHna o crienjieHHOMY HacjeI0BaHUIO
HacJIeJOBaHHe reHoB. Hapyiienue cuenyieHusi TeHOB B pe3ylbTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOpHUs
MIPU3HAKOB HACJIEJICTBEHHOCTH. | eHeTHYeCcKHne KapThl.
I'enernka mona. XpoMOCOMHOE ONpeAeNICHUE Tosia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporaMmeTHbie OpraHu3Mbl. HacnenoBaHue MpU3HAKOB, CIETUIEHHBIX C
10JIOM
IIpakTHueckoe 3aHsATHE 0,5
Ne 6 Pemenue 3amau Ha omIpeneleHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEJICTBEHHBIX
MPU3HAKOB TMpPU CLEIUICHHOM HACIEJOBaHUHM, COCTABIICHUE T€HOTUIHYECKUX CXEM
CKpEIIMBaHUS
Tewma 5.3. Copepkanne y4eOHOro Marepuana
3aKOHOMEPHOCTH N3meHunBOCTh. BHibl N3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacyencTBeHHas. Poib cpensl B
M3MEHUYUBOCTH HEHACJICJICTBEHHON H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW H3MEHYUBOCTH.

BapuanuoHHbIi psin ¥ BapuanroHHas kpusasd. Hopma peakuun npusHaka. KonuuecTBeHHbIE
M KauyecTBEHHbIE TMpPHU3HAKM M MX HopMa peakuuu. CBoiicTBa MoOIU(DUKAIIMOHHON
U3MEHYUBOCTH.

HacnenctBeHHasi, win TeHOTUIHMYECKass HM3MEHUYMBOCTh. KoMOWHAaTHBHAs W3MEHUYUBOCTD.
Meiio3 ¥ MOMOBOM MpoOLECC — OCHOBa KOMOMHATHMBHOM HW3MEHUMBOCTH. MyTalMOHHas
M3MeHYMBOCTh. Knaccudukanus MyTauuid: reHHblE, XpOMOCOMHbIE, TeHOMHbIe. YacToTa u
OPUYHHBI MyTauuid. MyTtareHHble akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACTIEICTBEHHOM
U3MEHYUBOCTH

H. Y. BaBunosa
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HpaKTI/I‘ICCKOC 3aHATUC

Ne 7 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIIEICTBEHHBIX
MPU3HAKOB MPU PA3NUYHBIX THUIAX B3aWMOJCUCTBUS T'€HOB, COCTaBJICHHE I€HOTUITUYECKUX
CXEM CKpEIIMBaHUS

Tema 5.4.
I'eneTnka uesoBeka

Copepxanne yueOHOro Marepuana

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
IeHEaNOrnYeCKUi, OJIN3HEIOBbIM, LUTOr€HETUYECKUH, OMOXMMHUYECKUH, MOJIEKYISPHO-
reHeTuueckuil. COBpEMEHHOE OIpPEAEICHUE TE€HOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
IFeHOTUIIMPOBaHMUE, B TOM uucie ¢ nomouisto [11{P-ananu3a. Hacnencreennsle 3a0oseBanus
YyelloBeKa: TEHHble O00Je3HH, OOJIe3HW C HACJIEACTBEHHOW MPEapacioyioKEHHOCTbIO,
XpoMOcOoMHbIe 0Oose3Hu. ComaTtudyeckue U reHepaTuBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[Mpunmunel  310poBOrO  00pas3a  JKWM3HW, JAMArHOCTHKH, MNPO(QUIAKTHKH U JICYCHHUS
IFeHEeTUYeCKuX  Oose3Hel.  MeOuKo-reHeTH4YeCKoe  KOHCYJIbTHUpOBaHME.  3HAYCHHE
MEAMLIMHCKOW TE€HETUKU B MPENOTBPALICHUM U JICYEHWU TIEHETHYECKUX 3a0oseBaHMi
4eJ0BeKa

0,5

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHalIn3 POAOCIOBHBIX YCJIOBCKA»

Pa3gen 6. DBoJIoInoOH

Hasl OMoJIorus

0,5

Tema 6.1.
OBOIIOIIMOHHAS
TeopHUs
U €€ MECTO
B OMOJIOTHH

Copepkanne y4eOHOro Marepuana

[TpennocbuIKy BO3SHUKHOBEHHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHHE 53BOJIIONMOHHON TEOPUU HA pa3BUTUE OHMOJOTUM U JAPYTHUX HayK.
CuzerenscTBa 3BooLuH. [laneoHTONOrMUECKHE: TOCIIE0BATEIBLHOCTD MTOSIBJICHHS BUIOB B
MAJIEOHTOJIOTUYECKON JIETONMCH, NepexoaHble (popmbl. buoreorpaduyeckue: cXoACTBO U
pasnnuue dayH U QJIop MaTEPUKOB U OCTPOBOB. DMOPHOJIOrMUYECKHE: CXO/ICTBA U PA3TUUUs
HMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTel y Bcex
JKUBBIX OPraHU3MOB.

OpomononHass Teopusa Y. JlapBuna. Ilpennocbulku BO3HUMKHOBEHHsI JApBHHHU3MA.
JIBiokyne Ccuibl 3BOJIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYPCOB, HeolpeaenéHHas U3MEHUYUBOCTh, O0pb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Copnepkanne y4eOHOro MaTepurana

OK-01, OK-02,
OK-04
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Tema 6.2.
MukposBoiaronus

Cunretndeckast Teopusi 3Bosoruu (CTD) u e€ OCHOBHBIC MONOXKEHUS. MUKPOIBOIIONHUS.
[Tomymsiyst KaKk eAMHAIIA BUA W SBOJTFOIIHH.

JBuxyme cunbl ((akTOpbl)3BOJIIOLNUK BHIOB B Hpupoje. MyTalHOHHBIA Mpolecc H
KOMOWHATUBHAST W3MEHUYUBOCTH. [lomynsimuoHHBIE BOJNHBI W JApeiid reHoB. M3onsmus u
murpanusi. EctectBenHblii 0oTOOp — HampaBistoumii  dakrop 3Bomouuu. DopMel
€CTeCTBEHHOTO 0TOOpa. IIpucmocoOIeHHOCTh OPraHu3MOB KakK pe3yjbTaT 3BOJIOLHU.
[Tpumepsl mpucnocobieHuii y opranusmoB. Apomopdo3bl U HAMOAfanTauud. Bug u
BU000pazoBanue. Kpurepuu Buna. OcHoBHBIE (POpMBI BUI000pa3oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOe

Tema 6.3.
MaxkposBontonus

Copepkanue ydeOHOro Marepuana

MakposBomonus. Dopmbl  3BomouMU:  puneTHUecKas, IUBEPreHTHas, KOHBEPreHTHAs,
napasuienapHas. HeobpaTumMocTs 3BOIIOIMH

ITpakTuyeckoe 3aHsTHe (Ha BBIOOD MPenoaaBaTelis) 0,5
Ne 9 «CpaBHenune BIIOB 110 MOP(OIIOTHIECKOMY KPHTEPHIOY
win «OnucaHue NpUcrnoco0IEHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HHM Ha 3eMiie 0,5

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copepxkanue ydeOHOro Marepuana

Jlonay4yHble MpPEICTaBICHUS O 3apOXACHUU XU3HU. HaydHble Iumore3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJie: abuoreHe3 M MaHcHepMus. XuMU4ecKasl 3BOIIOLUA. AOMOreHHBIN CUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHUE
XUMHUYecKor sBoitouuu. HawanbHble sTanel Ouonorumueckoi spomrouuu. ['mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpOTOKJIETKH. [lepBbie
KJIETKHM 1 UX 3BOIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeiickas U NpoTepo3oncKas
apbl. [laneosolickas spa u e€ mnepuoabl: KeMOPHICKUI, OpIOBUKCKHUHA, CHIIYpPUNHCKHM,
JIEBOHCKMH, KAMEHHOYTOJIbHBIN, NepMCKHi. Me3030McKas dpa U €€ MEepUObl: TPUACOBBIN,
IOpCcKuii, MenmoBoW. KaifHo30lckass 3pa W €€ mepuoibl: MaJeOreHOBBIM, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4YeCKOro Mupa.

Conepxanue yq4eOHOro MaTeprasia

CucremMa OpraHMYeCKOro MHpa Kak OTpaKeHHE HBOJIOLMU. OCHOBHBIE CHCTEMATHYECKHE
IpyNIbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa U IeoJIoTHYeckux mnpoieccoB. OCHOBHBIE

IIpoucxoxaenue 3TaIlbl 3BOJIIOLIUN PACTUTENLHOTO U )KUBOTHOTO MUpa. ApoMOp(h 036l Y paCTEHH 1 )KUBOTHBIX.
YEJI0BEKa — ITosiBneHune, pacuBeT U BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.
AHTPOIIOr€HES

OK-01, OK-02,
OK-04
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OBojronusl  4eloBeKa. AHTpomoJjiorusi Kak Hayka. Pa3BuTue mpencTaBieHUN o
IIPOUCXOXKJACHUN 4YelloBeKa. Meroabl M3ydeHMsl aHTpornoreHesa. CXoICTBa W pa3iauyuusd
YyelloBeKa U KUBOTHBIX. CHCTeMaTHdyeckoe IOJOXKEHHE 4YeloBeKa. JIBIKyllue CHIIbI
(pakroper) anTpomorene3za. HacnencTBeHHas WM3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBIM 00pa3 ®U3HU, U3TOTOBJICHUE OPYIUH TPYy/la, MBILILUICHUE, peUb

Tema 7.3.
OCHOBHBIE CTaAUU
SBOJIIOLMH YEJIOBEKA

Conepkanue yaeOHOro MaTeprasia

OCHOBHBIE CTaJUU W BETBU HBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeIOoBEK yMEJbIid,
Yenosek npsaMmoxonsmui, YenoBek HeaHIEepTanbCKuid, UenoBEK pa3yMHbII COBPEMEHHOIO
tuna. Haxolku nckomaemMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHUS, 00JacTh paclpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOINBIINE pachl: €BPONEOHAHAs (eBpa3uiickas), HErpo-
aBcTpajioujiHas (PKBaToOpuaibHasi), MOHIOJIOMAHAs (a3uWaTCKo-aMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJCTABUTENICH YEIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

ITpakTuyeckoe 3aHsTHe (Ha BBIOOD MpenoaaBaTelis) 0,5
Ne 10 «Bpems u myTH pacceseHus 4ejloBeKa Mo MIaHeTe»
win «I[IprcrnocobaeHHOCTh YesloBeKa K pa3HbIM YCIOBUAM Cpefibl. BiusHue reorpagudeckoit
cpenbl Ha MOP()OJIOTHIO M (PU3UOJIOTHIO YETOBEKa»
Pa3nes 8. OpranusmMsbl M OKpysKaIias cpeaa 0,5

Tewma 8.1. Copepkanne y4eOHOro Marepuana
Oxonorus DKoJorus Kak Hayka. 3a/laqd ¥ pa3/ieibl SKOJIOrMU. MeToIbl SKOJIOTHUYECKUX HCCIIETOBAaHHM.
Kak Hayka. Cpenbl DKOJIOrHYecKkoe MHPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeabl OOMTaHUS OpPraHU3MOB:
JKU3HU. BOJIHAs, HA3€MHO-BO3/Iy1IIHAs], IOYBEHHAs!, BHYTPUOPTraHU3MEHHAas1. DKOJIOTrH4YeCKHe (aKkTOpHbI.
DKoJOTn4YecKue Knaccugukarus sxogornyeckux (GakTopoB: aOMOTHUECKUE, OMOTHYECKHE U aHTPOIIOT€HHBIE.
dakTopbl JelicTBue HKOJOTHYECKUX (PAKTOPOB Ha OpraHu3Mbl. AOHOTHYECKHE (HAKTOPHI: CBET,
Temreparypa, BiaxkHocTb. DotonepuoausM. IIpucnocobieHus opraHusMOB K JAEHCTBUIO
abuotuuecknux ¢akropoB. buonoruueckue putrmbl. buotmueckue ¢daktopsl. Bunue
OMOTHUYECKUX B3aWMOJICHCTBUNA: KOHKYPEHLUs, XUIIHUYECTBO. llapasuTusm, MyTyanusMm,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HaxJIEOHMYECTBO), aMEHCAIM3M, HelTpanu3M. 3HaueHHe
OMOTHUYECKUX B3aUMOJICHCTBUI JUI CYIIECTBOBAHUS OPTaHU3MOB B IPHUPOIHBIX COOOIECTBAX

Tema 8.2. Copneprkanne ydeOHOro MaTeprana

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

DKOJIOTHYECKHUE XApPAaKTCPUCTHUKH  IIOIIYJIALIUU. OCHOBHBIE  ITOKa3aTeIIH IMOITYJIAIIUH:

XapaKTEePUCTUKH YHUCICHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHTrpanus. JluHamuka
MOMYJISILIUH YHUCJIEHHOCTH MOMYJISIINK U €€ perysius
ITpakTHueckoe 3aHATHE 0,5
No 11 «IToicu€t mIoTHOCTH MOMYJISIUMNA Pa3HbIX BUJOB PACTEHUM»
Pa3nen 9. Coo01ecTBa M 3K0JI0THYECKHE CHCTEMbI 2 OK-01, OK-02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa OK-04, OK-07,
CooOurectBa Coo0uiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIeHO3a: BUI0Basi, IPOCTPAHCTBEHHAs, IK 2.2
OpraHU3MOB, Tpoduueckas (numesas). Buapl-nomuHaHThl. CBSI3U B OHOIICHO3E.
9KOCUCTEMBI Dkonoruyeckne cucrteMbl (3kocucteMsbl). llonstue 00 »sKocucTeMe U OHUOTeoIEHO3E.
QOyHKIMOHATBHBIE KOMITOHEHTBI SKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BelecTB u MOTOK 3HEPTUU B dKocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u ceru. OCHOBHBIE ITOKA3aTeNMd KOCHUCTEMBI: OHMoOMmacca,
OPOAYKIMS. DKOJOIMYECKUE MUPAMUIbL: MPOIYKIMH, YUCIEHHOCTH, OMomacchl. CBOHCTBa
HKOCHUCTEM: YCTOMUMUBOCTD, CAMOPETyJIsiius, pazsutue. CyKieccus
Tema 9.2. CopepxaHue yaeOHOro MaTrepuana
[Tpupousie [IpuponHble HKOCHCTEMBI. JKOCHUCTEMBI peK U 03&p. OKOCUCTeMa XBOWHOTO WIH
HKOCUCTEMBI HIMPOKOJIMCTBEHHOTO aeca. AHTpPOIIOT€HHBIE HKOCHCTEMBI. ATPOIKOCUCTEMBI.
VYpboskocucrembl. buonorndeckoe u  XO3AHCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U
ypOoskocucteM. buopaznoobpaszue kak (axtop ycroWumBocTtH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOr0 pa3Ho0Opa3us Ha 3emiie
Tema 9.3. Copepkanne ydeOHOro Matepuana
buocdepa — VYuenue B. U. Bepnaackoro o 6uocepe. ['panutip, cocta u cTpykTypa ouochepst. XKusoe
riiodanpHas BemiectBO U ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak TIJI00AaTbHOM HKOCHCTEMBI.
sKocucTema 3emsd | J/luHamuueckoe paBHOBecMe M oOparHas CBs3b B Omoctepe. KpyroBopoTsl BemiecTB u
OMOTreOXMMHYECKHUE IHKJIBI DSJEMEHTOB (yriaepoja, aszora). 30HaIbHOCTH OHOC(hEpHI.
OCHOBHBIE OMOMBI CYIIN
Tema 9.4. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COlEPKAHNE (COAEPKAHME TPUKJIATHOT0 MO1YJIs1) 0,5
Bnusinne YenoseuecTBo B Onocdepe 3emiu. AHTpOIIOreHHbIE U3MEHEeHHus B Ouocdepe. I'mobambHbIE
AHTPOTIOTEeHHBIX sKosoruueckue mnpobnemsl. CocyliecTBoBaHHE NpUPOAbl U ueroBeuecTBa. CoxpaHeHHe
¢dakTopoB Ha O0uopa3HooOpa3us Kak OCHOBa ycToiuumBocTH Ouocdeprl. OcCHOBa palMOHAILHOTO
ouochepy yIIpaBJICHUS IPUPOIHBIMH PECYpCaMU U UX UCTIONB30BaHue. JlocTKeHus: OMOIOTHN U OXpaHa

OPUPOIBI
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ITpakTrueckoe 3aHsaTHE (Ha BRIOOD MPENogaBaTes) 0,5
Ne 12 «OTx0ab! TPOU3BOACTBAY
WM «KOJIOTHYECKHUEe aCIIEKThI MPO(EeCCHOHAIBHOM e TEIbHOCTH
i «[IpodunakTika npodecCHOHATHHBIX 3a00ICBAHIIN
win «BiusiHue npou3BOICTBEHHBIX ()aKTOPOB HA OPraHU3M YEJIOBEKa»
Tema 9.5. IIpodeccHoHATLHO OPHEHTHPOBAHHOE cojiep:KaHMe (CoaeprKaHne NPUKJIATHOI0 MOAYJIs1) 0,5
Bausuue conuaibHo- | 310poBbe M €ro cocTaBisiiomue. DakTopsl, TOJ0KHUTEIBHO U OTPULIATEIFHO BIMSIOIINE HA
HKOJIOTUIECKUX opranusM 4yenoBeka. IIpoOieMa TEXHOTEHHBIX BO3JICHCTBHH Ha 3]I0pOBbE UEIOBEKA
dakTopoB Ha (97IEKTpOMAarHUTHHIE TOJIs, OBITOBas XUMHUS, W30OBITOYHBIC LIYMBI, paguanus W T.IL.).
3/I0pOBbE YEJIOBEKA | AfanTanusi OpraHu3Ma 4deloBeKa K (QakTopaMm OKpyxkamoomeil cpeapl. [IpuHIMIEL
dbopMupoBanus 310poBhecOeperaromiero nopeAaeHus. Oundeckass akTUBHOCTh U 370POBbE.
broxuMuyeckne acreKThl PAIIMOHAIBHOTO TUTAHUS
JlaGopaTopHble 3aHATHS 0,5

Ne 3 «YmMcTBeHHAs pabOTOCIIOCOOHOCTE)

win «BnusHue abnotudecknx (pakTopoB Ha UeIOBeKa» (B KaUECTBE TPUTTEPOB, CHIKAOIIUX
paboTOCIOCOOHOCTh,  MCIHONB30BAaTh  YCIOBHUS  OCYIIECTBICHHUS  MPO(ecCHOHATBHOM
NEeSTENIbHOCTH: IIyM, TeMIIepaTypa, pundeckas Harpy3Kka u T.1.)

Pa3nen 10. Cesiekunsi OpraHn3mMoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexims
KaK HayKa U TpoIece

Copepkanne ydeOHOro Marepuana

Cenexkuus Kak HayKa M IpoLECC. 3apOKACHUE CElIeKUUU U AoMecTukanusa. Yuenue H. U.
BaBumiioBa 0 1eHTpax MHOroo0Opasus M IMPOUCXOXKAECHUS KYJIbTYpHBIX pacTeHuil. LIeHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mramMM. COBpPEMEHHBIE METOJBI
CEJIEKIUH. MaccoBblit
U UHAWBUIYAJIbHBIA OTOOpPHI B CEJIEKLMU pacTeHHH M >KMBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskopocTBeHHOE cKpelrBaHue — MHOpuAMHr. Yucras nuaus. CKpeliuBaHUE YHUCTHIX
muHui. Tereposuc, uimu ruOpuaHas cuina. HepoJcTBeHHOE CKpelIMBaHWE — ayTOPUIMHI.
OtpanénHas rubpuauzanuss u e€ ycnexu. MCKycCTBEHHBI MyTareHe3 U IOJIy4eHHe
NOJUIUIONA0B. JIOCTHKEHNS CENEKIIUN PACTEHHM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOIIOTUH

buorexHomoruss Kak oOTpacib IPOU3BOJCTBA. ['€HHAas WH)KEHepUsA. OTamnbl CO3JaHUsA
pexomOuHanTHOM JIHK u Tpancrennbsix opranusmoB. Kierounas unnxkenepus. Kierounsie
KYJBbTYpBI. MUuKpOKIIOHaIBbHOE pa3MHOXEHHUE pacTeHuN. KitonnpoBanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUYECKHE
npo6sieMbl. 'MO — reneTndyecku MOAMGHUIIMPOBAHHBIE OPTraHU3MBI

OK-01, OK-02,
OK-04, OK-07,
K 2.2

20




Tema 10.3.
buorexnonoruun
B JKU3HH | Mpodeccuu

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COlepPKaHMe (CopepKaHNe MPUKJIATHOTO MOYJIA)

OCHOBHBIE HaNpaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCUOHATIBHOM IEATEIIEHOCTH
yenoBeka. Metosibl 0MoTeXHOIOTHH. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHUECKUX
U TEHETHMYECKMX OKCHepuMeHToB. [IpaBuia moumcka M aHanu3a OMOIKOJIIOTHYECKOM
uHpopmanuu

U3 Pa3IMYHBIX WCTOYHHMKOB (Hay4yHas W y4eOHO-Hay4Has JIMTepaTypa, CpeACTBa MacCOBOM
nHpopmaruu, cetb THTEpHET U Ipyrue)

0,5

ITpakTHueckoe 3aHATHE 0,5
Ne 13 Ananu3z nundopmaluy 0 Hay4HBIX JOCTUKEHHUSIX B 00J1aCTH T€HETUUECKUX TEXHOJIOTHUH,
KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.
No 14 Dcce ¢ npe3eHTaluel mo TeMe
Pa3nes 11. Pemenue keiicoB B 00J1acTH OMOTEXHOJIOTHH
Tema 11.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (CoiepKaHue IPUKJIATHOT0 MOAYJIsA) 0,5
CouumanbHo- DTUYeCKHe aCTeKThl Pa3BUTHS OMOTEXHOJIOTHI M IPUMEHEHNE UX B )KU3HU YEJIOBEKa, MMOMCK OK-01, OK-02,
STUYECKHUE ACTCKThl | ¥ aHanu3 HHGOPMAIMK U3 Pa3IHYHBIX MCTOYHMKOB (Hay4dHas U ydeOHO-HayuHas JUTeparypa, OK_I(_)[‘E 215_07’
OHOTEXHOIOTHit CpeacTBa MaccoBoi uH(popmalnu, cetb aTepHeT u apyrue) '
[TpakTHueckue 3aHsATHS 0,5
Ne 15 Ananu3z unpopmanuu 06 STHUECKUX acleKTax pa3BUTHs OMOTEXHOIOTHM
No 16 Dcce ¢ peseHTanmeit mo reme
CamocrosiTenbHas padora 64
IIpomexyTounas arrectaums (TupdepeHIIMPOBaHHBIN 3a4ET)
Bcero: 72
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3. YCJIOBUSI PEAJIN3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JTUCHUILINH

3.1 MartepuajibHO-TeXHUYECKOE o0ecnevyeHne

Peanuzanust mporpamMmbl  y4eOHOH AMCHMIUIMHBI MPOU3ZBOJUTCS C MPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTMM M TpeOyeT HaJIWyusi 3JCKTPOHHOW 00pa3oBaTeIbHOM Cpe.sbl;
ydeOHOro KabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

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

e pabouee MeCTO IpenoaaBaTes;

® y4yeOHO-IIPAKTHUECKOE o0opyoBaHue, HeoOxoaumoe s IIPOBECHUS
IIPElyCMOTPEHHBIX MPOrpaMMoN MpakTudeckux 3ansatuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

e KOMIIBIOTEPBI C BBIXOJOM B CeTh Internet;

e caiiT «JInyHas cTyaus» ¢ BO3MOKHOCTBIO PaOOTHI C 3JIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcom;

® D3JIEKTPOHHBIE OMOIMOTEYHBIE PECYPCHI.

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

IIporpammHoe obecnieuenue:

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

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrpPaMMBbI;

- TPEHUHTOBBIE M TECTHPYIOIIHE TPOrPaMMBbI;

- MHTEJUIEKTyaJbHble POOOTHU3UPOBAHHbBIE CHCTEMBl OLEHKH KauyecTBa BBITOJHEHHBIX
pabor;

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

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

- mporpamma ympaiieHus oopazoBatenbHbIM IpoueccoM B DUOC (MudopmanmonHas
texHosorus. [Iporpamma ynpasienust oopazoBarenabHbIM nporeccom. KOMBAT).

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

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

pacKpbIBAIOTCA Yepe3 NUCHUIUIMHAPHBIC Pe3YNbTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHUE OOIIUX U

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

Oo6masi/mpogeccuoHanbHAS Pa3zpgen/Tema Tun OIICHOYHBIX

KOMIIeTeHI[UA MeponpHusITHsI

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

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

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

JIEATENbHOCTH TIPUMEHHTENBHO | o 4 95 101, 10.2. 103 3aJTaHA I

K Pa3JINYHBIM KOHTEKCTaM 1 ’1 ’ ’ ’ ’

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

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

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

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

nHpOpMaIny, T e e e

u uH($OpPMaIMOHHBIE 111

TEXHOJIOTHH JJISI BBITOJTHCHUS

3a/1a4 npodeccroHanbHOM

NEATEILHOCTH

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

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

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

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

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

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

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

00 W3MCHCHUH  KIJIMMarTa, T T T

TIPUHIIHIIBI OepexKITUBOTO 11.1

MPOW3BOACTBA,  3PPEKTHBHO

JIEVICTBOBATh

B UPE3BBIYANHBIX CUTYAIUSAX

I[IK 2.2 Opranu3oBslBaTh U
OCYILECTBIIATh  AKCILIyaTalUIo
HOMEPHOTO dhonma
TOCTUHUYHOT'O IIPEIIPUATHUS.

Temn1 9.4, 10.3, 11.1

[lItyaupoBanue
TectupoBanue
BrinonHeHne NpakTH4ecKux
3aJaHuN
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