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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN IMPOI'PAMMBI YYEEHOI'O
INPEAMETA BUOJIOI' A

1.1. Mecrto yueGHoro mpeamMera B CTPYKTYpe  NpPOrpaMMbI
IOIrOTOBKHCIEHAINCTOB CPeJHero 35eHa:

O6mieobpazoBatensHas auctuimHa O/1.09 «buonorus» siBnsiercst o0g3aTenbHON
JacThIO 0011e00pa30BaTEILHOTO IIMKJIa 00pa30BaTEIbHOMN IMPOrPaMMBI CPEITHETO
npodeccruoHanbHOro oopazoBanus B coorBeTcTBUU ¢ PI'OC o crnenuanabHOCTH
38.02.03 OmnepanoHHas AeSTEILHOCTD B IOTUCTHKE.

1.2. Uenu u 3agaum y4eGHOro nmpeamera — TPeGOBAHHS K pe3yJbTaTaM OCBOCHHS
y4eOHOro npeamera:

Heanb: GopmMupoBanue y CTYACHTOB NPEICTABICHHUS O CTPYKTYPHO- (DYHKIMOHAIBHOM
OpraHU3aIMH )KMBBIX CHCTEM PAa3HOT'0 paHTa KaK OCHOBBI IPUHATHS PEIICHUH B OTHOIIICHUH
00BEKTOB KMBOW MIPUPO/IBI U B IPOU3BOICTBEHHBIX CUTYaIUSX.

3agaun:

1) cdopmupoBaTh IOHMMAHHE CTPOEHHUS, MHOTOOOPA3Hs U OCOOEHHOCTEH KMBBIX CHCTEM
pa3HOTro ypOBHSI OpraHU3aIii, 3aKOHOMEPHOCTEN MPOTEKAHNUAOUOIOTHYECKUX TIPOIIECCOB U
SBIICHUN B OKpY)KAIOIIEeH cpene, LEJIOCTHOW HAayYHOW KapTHUHBI MHUpPA, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs ONpENENATh KUBbIE OOBEKTHI B PUPOJIE; IPOBOIUTH HAGIIONCHHUS 32
DKOCUCTEMaMU Il  BBIABIEHUS €CTECTBEHHBIX U AHTPOIOTE€HHBIX W3MEHEHUH,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH,

3)  cohopmupoBats HABBIKU MIPOBEICHUS MPOCTEHIIINX OMOJIOTUYECKUX
HKCIIEPUMEHTAJIbHBIX HMCCIECOBAaHUN C COOJIOJIEHUEM MpaBUJl OE30MacHOTO OOpAaIIeHHS C
00BeKTaMH U 000PyJOBaHUEM;

4) pa3BuTh yMeHHS WHCIONB30BaTh HH(MOPMAIMIO OHMONOTHYECKOTO XapakTepa U3
pa3INYHBIX UICTOUHUKOB;

5) chopmupoBaTh yMeHHS TIPOTHO3MPOBATH MOCTEACTBUS CBOEH €ATETLHOCTH IO
OTHOUIEHUIO K OKpYyKaromeil cpene, COOCTBEHHOMY 310pOBBIO; OOOCHOBBIBATH H
co0ITI0/1aTh MepbI MPO(UITAKTUKH 3a00JI€BaHUH.

6) chopMupOBaTH TOHMMAaHHE 3HAYMMOCTHM JOCTHKEHHH OHONOTMYECKOW HAYKH M

TEXHOJIOTMI B TMPAKTUUYECKOW JIEATEIbHOCTHM 4YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX
METUITMHCKUX TEXHOJIOTHI ¥ arpoONOTEXHOIOTHH.



1.2.2. IInanupyemMble pe3yJbTaTbl OCBOeHHs 0011eo0pa3oBaTenbHON ucuMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

(o010
Koa n IL1anupyeMbie pe3yabTaThl OCBOCHHS JUCIHMILINHbI
HAHMEHOBaHHe
1
Q)OpanyeMLqu Oo01mue I[I/ICIIPIHJII/IHaprIeZ
KOMIIeTeH Ui

OK 01. Beibupats
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOTr0 BOCIIMTAHHUS:
- TOTOBHOCTH K TPYIY,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHMBHOM IESATEILHOCTH TEXHOJOTHYECKOH U

OCO3HAHHUEC INICHHOCTH MaCTCpPCTBA,

COIIMAJILHOW HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,

IUIAHUPOBaTb M CaMOCTOSITENIbHO  BBINOJHATH — TaKylo
JeSITENIbHOCTb;
- UHTEepeC K pa3iuyHbIM cpepaM npodeccHoHaNbHOM

JIeITEIIbHOCTH,

OBnaneHve yHHMBEpPCATbHBIMU YUEOHBIMU MO3HABATEILHBIMU
JIEHCTBUSIMU:

a) 0a30BbIe JJOTHYeCKHe IeliCTBUSA:

- CaMOCTOATEIbHO (OpMyIHpOBaTH ¥  aKTyaJIM3HPOBATH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK HIJIX OCHOBAHUS IS
CpaBHEHHUS, KIIaCCU(PUKALUU U 000OIICHNUS;

- ONpeAeNsATh LEeNU NeATENLHOCTH, 3aJaBaTh MapaMeTpbl H

Cc(OPMHPOBAHHOCTh 3HAHHKW O MECTE€ W POJIM OUOJIOTHH B
CHCTEME Hay4yHOTO 3HaHUs; (YHKIMOHAIBHON TI'PaMOTHOCTH
YeJIoBeKa ISl PEIICHHUs )KU3HCHHBIX MPOOIIeM;

c(hOpMUPOBAHHOCTh  YMEHUS

OCHOBOIIOJIararommux OMOJIOTUYCCKUX TCPMHUHOB U TTOHSTHH:

packpbeIBaTh  CoJEpKaHUE

JKW3Hb, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJ, NOMYJIALMA,

JKocucTema, OwuoreHo3, Ouochepa; wmeradbonusm (0OMeEH
BEIIIECTB U npeBpaleHue SHEPIHH), roMeocTas
(camoperynsius), OMOCHHTE3 Oeka, CTPYKTypHas

opraHu3anus KUBbIX CUCTECM, JUCKPETHOCTb, CaMOPCTyJIdlusd,
CaMOBOCIIPOU3BCACHUC (perOI[YKI_II/IH), HaCJICIACTBCHHOCTD,

W3MEHYHMBOCTh, DJHEPrO3aBUCHUMOCTb, POCT U pPa3BUTHE,
YpOBHEBAsi OpraHU3alus;
chOpMHUPOBAHHOCTb ~ YMEHHUS  PACKPBIBATH  COJACpIKaHUE

OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPUM H THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOLIMOHHOW,
MPOUCXO0XKICHUS )KU3HU U YETIOBEKA;

1 o o o
Yka3bIBalOTCs IMYHOCTHBIE U MeTanpeameTHbie pe3ynsratsl u3 @T'OC COO (B nocnenneit penakunu ot 12.08.2022), popmupyemble 001eo0pa3oBaTeIbHOM AUCIUTIIHHON

ZIIHCHHHHHHapHHe (mpeameTHbIe) pe3ysbTaThl yKasbiBatoTcs B cootBerctBrd ¢ PT'OC COO (B mocnenueit pepakiuu ot 12.08.2022)




KPUTEPUU UX JTOCTUKECHUS;

- BBISABIIATD 3aKOHOMCPHOCTH n IMPOTUBOPCUUA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTHBBI B  ACATCIIBHOCTD, OLICHUBATh
COOTBETCTBHEC PE3YIBTATOB OeJIsM, OLICHUBATh PUCKH
HOCJ'IC,I[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBATh Kp€aTHuBHOC MBIIIJICHHUEC IIpu PECIICHUHA

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HccCIe0BATEIbCKHE eCTBHUS:
- BJIANeTh HaBBIKAMH  Y4cOHO-HCCIICIOBATEIbCKOW U
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBIISITh PUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3UpOBaTh 3ajady, BBIIBUTATh TUIIOTE3y €€ PEIICHUS,
HAaXOJOUTh  apryMEHThl  JUIsl  JIOKa3aTelbCTBAa  CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS;

- QHAIM3MPOBATh TMOJYYEHHBIE B XOJE€ pEIICHHUS 3aJauu
pe3yNIbTaThl, KPUTHYECKH OIEHUBAaTh HX JOCTOBEPHOCTH,
MIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTb

MPAKTUYCCKYIO obnactu KHN3HCACATCIBbHOCTH,

HepeHOCI/ITI) 3HAHUS B HO3HaBaTCJ'IBHYIO nu
- yMeTh HMHTEIPUPOBATh 3HAHHWS W3 PA3HBIX TMPEIAMETHBIX
oOJacreii;

- BBIIBUTaTh HOBBIC HJCH, TpeIjaraTh OPUTHHAIbHbBIC
MIOJIXO/IbI U PEUICHUS;

- CIIOCOOHOCTH HX WHCIIOJNB30BAHUS B IIO3HABATEILHOU U
COIMAITBHOW MPAKTUKE

c(hOPMUPOBAHHOCTh YMEHHSI PACKPBIBATH OCHOBOIIOJIATAFOIIINE
Omosorudeckne 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. Basuioa, J. I'ekkens, ®. Mromnepa, K.
bapa), rpaHuIpl HX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

npuOOpeTeHNe OIbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
Hay4HOI'O UCIIOJIB3YEMBIX B
HAOMIOJICHUS U OIUCAHUS JKUBBIX CHUCTEM, IIPOLIECCOB U

IIO3HAaHMA, 0100 u:

ﬂBJICHI/Iﬁ; opranu3anvi W HOPOBCACHUA OHOJIOTHYSCKOTO
OKCIICPUMCHTA, BBIABHUKXCHUA THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMBIMU BCJIMYHUHAMMU,

OOBSICHEHUS! TIOJTYYEHHBIX PE3yJbTaToB U (OPMYIHPOBAHUS
BBIBOJIOB C HCIIOJb30BAaHUEM HAy4YHBIX IOHATHH, TEOpUH U
3aKOHOB;

c(OpPMHPOBAHHOCTH
IIPU3HAKU

YMEHHUS
KIIETOK

BBIICIATD CYHICCTBCHHBIC

BHPYCOB, MPOKAPUOT U JYKAPHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOTeOIeHO30B M DIKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BEIIECTB W TIPEBpAIICHUS DJHEPTHMH B KIIETKE,
(dboTocuHTE3a, IIACTUYECKOTO M HSHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOIOTBOPCHUS, PA3BUTHS U
pPa3MHOKEHUS, WHIUBUIYaJbHOTO PAa3BUTUS  OpraHu3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
oTOopa, BUI000Pa30BaHUS, MTPUCTOCOOIEHHOCTH OPraHU3MOB
K cpeae OOWTaHWS, BIHUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHU B 9KOCUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpeBpallleHne 3Heprun B 6nocdepe;
c(hOpMUPOBAHHOCTh YMEHUS pemniaTh OMOJIOTHYECKUE 3aJauH,
COCTaBJIATh T€HOTHIINYECKHE

CXEMbl CKpCIIUBAHUA  JIA

Pa3sHbIX THIIOB HACJICAOBAHUA IIPU3HAKOB Yy OPraHu3MOB,




COCTaBJIsITb CXEMbI IICPCHOCAa BCIICCTB HW  OHEPIrUU B

JKOocHcTeMax (1IeNU MUTaHUsl, TUIIEBbIC CETH)

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a U
UHTEPIIPETAlUU
UHPOpPMALIUHU 1
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
NEeSTEIbHOCTH

B o0Js1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:
- c(OopMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAayKH W OOIIECTBEHHOU

KYJIBTYP,
MEcCTa B

MIPAKTHKH, OCHOBaHHOTO Ha Janore
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MHMPE;

OCO3HAHHUIO CBOETO
- COBEpIICHCTBOBAHME SI3BIKOBOM M UYUTATEIBCKON KYJIBTYphI
KaK CpeACTBa B3aUMOJCHCTBUS MEXIY JIIOAbMU U MO3HAHUS
MUpa;

- OCO3HAHUE IIEHHOCTH HAay4YHOW MAESITEIbHOCTH, TOTOBHOCTh
OCYLIECTBIISTh MIPOEKTHYIO u HCCJIE10BATENIbCKYIO
NeATeTbHOCTh UHANBUIYAbHO U B TPYIIIIE;

OBnaneHne yHUBEPCATHHBIMH yUE€OHBIMH IO3HABATEIHLHBIMU
NEUCTBUSIMH:

B) padoTa ¢ unopmaumeii:

- BJIQ/IETh HABBIKAMHU TOJy4YeHUsI HH(OPMAITUU U3 UCTOUHUKOB
pa3HbIX THUIOB, CaMOCTOSITENIBHO OCYILECTBIIATH
aHaJIM3, CHCTEMAaTH3allMI0 M HWHTEpIpeTaluio HHbOopMaIluu
pa3IMYHBIX BUJOB U (DOPM MpE/ICTaBICHHUS,

- CO3/laBaTh TEKCThl B pa3IMYHBIX ¢opMaTax C y4ETOM

ITOUCK,

Ha3Ha4YeHUs MHPOpMAIMU U IEJIeBOM ayJIuTOpUH, BbIOMpas
ONTUMAJIBHYIO (POPMY IIPENICTABICHUS U BU3YyaIH3alUH;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(POpMAIIUH, €€
COOTBETCTBUE IPABOBBIM M MOPAIbHO-3TUYECKUM HOPMaM;
CpelcTBa UH(POPMALIMOHHBIX "
KOMMYHUKAI[MOHHBIX TEXHOJOTUU B PEIICHUH KOTHUTUBHBIX,

- HUCIIOJIB30BaTh

KOMMYHUKATHBHBIX u OpraHnu3alMOHHBIX 3aaaq C

C(OPMHPOBAHHOCTE ~ YMEHUH  KPUTHYECKH  OLIEHUBAThb
UHPOpPMALMI0 OGHOJIOTMYECKOTO COAEP)KAaHUS, BKIIOUYAIOILYIO
IICEB/IOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM HH(pOpPMallMy, HAY4YHO-TIOMYJISIPHBIE MaTepHallbl);

WHTEPIPETUPOBATh  ITHUYECKHUE  ACIEKThIl  COBPEMEHHBIX
HCCIICAOBAHUN B OWOJIOTUHM, MEIHUIMHE, OWOTEXHOJIOTHH;
paccMarpuBarh  TJIOOQJIBHBIE  DKOJIOTMUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATh [0 OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3UIINIO;

c(hOpMHUPOBAHHOCTh ~ YMEHUH  co37aBaTh  COOCTBEHHBIC
NUCbMEHHBIE W YCTHBIE  COOOIICHWS  Ha  OCHOBE

Ouoslornuecko MHQPOpPMAIUU W3 HECKOJBKUX HCTOYHUKOB,
TPaMOTHO UCIOJIb30BaTh MOHATHUIHBIN ammapat OMOJIOTUH




cobioieHueM TpeboBaHUH SPrOHOMUKH, TEXHUKU
0€30IIaCHOCTH, TUTHEHBI, PEeCypcocOepekeHusi, MPaBOBBIX M
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€301acHOCTH;

- BJIaJCTh HAaBbIKAMH PACIIO3HABAHHA U 3alIUTHI I/IH(i)OpMaLII/II/I,

nH(}OPMallMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. O¢dpexruBHO

B3aMMOJICIICTBOBATH
u pabortarb B
KOJUJICKTHBE u
KOMaHie

- TOTOBHOCTb K CaMOpPAa3BUTUIO, CAMOCTOATCIBHOCTH U
CaMOOIIPCACIICHHUIO,

-OBJIAJICHUC y‘IC6HO-I/ICCHe,I[OBaTCJ'ILCKOI71,
HpOGKTHOﬁ u COHH&HBHOﬁ ACATCIIBHOCTH,

HaBbIKaMH

OBJaaagenue
JAeHCTBUSAIMU:
0) coBMecTHasl 1eATeJIbHOCTD.

YHuBEpCaJdbHBIMHA KOMMYHUKATUBHBIMUA

- TIOHMMAaTh W HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOU M
WHAUBUAYAIbHON paboTHI;

- IIpUHHUMATb OciIn COBMECTHOM ACATCIIBHOCTH,
OpTraHHU30BbIBATH W  KOOPAWUHUPOBATH JEHUCTBUSA IO €€
JOCTHXXCHHIO: COCTAaBJIATH IIJIaH HeﬁCTBHﬁ, pacpeacisiTh

pOJIM C y4eTOM MHEHHMI y4aCTHHUKOB OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpAUWHHPOBATH W BBINIOJHATH pa60Ty B YCJIOBHUAX
peaisHOTO, BUPTYaJIILHOTO u KOMOWHHUPOBAHHOTO
B3aMMOJEICTBUS;

- OCYILECTBJIATh IO3UTUBHOE CTPAaTETMUECKOE IOBEIECHUE B
pa3IMyYHBIX IPOSABIATE  TBOPUYECTBO  H

BOO6pa)KeHI/IC, OBITh HWHHUIINaTUBHBIM

CUTyaluiax,

Osiasenne YHHBEPCAJIbLHBIMH PeryJsiTHBHBIMH
NeMCTBUAMMU:
') NPUHATHE ce0sT M IPYrUX JHOAeii:

- NPUHUMATh MOTHBBI M apryMEHTBhl JPYTUX IJIIOAEH IpHU

HpI/IO6peT€HI/I€ OIlbITa IPUMCHCHHA OCHOBHBIX MCTO/J0B
HAay4YHOI'O IIO3HAaHU, HCITOJIB3YEMbIX B OUOJIOTUU:
H36J'II-O,HCHI/I$I U OIIMCAHHA JKXHUBBIX CHCTEM, IIPOHOCCCOB H

ﬂBHCHHﬁ; opranu3anvi W HOPOBCACHUIA OHOJIOTHYSCKOTO
OKCIICPUMCHTA, BBIABHXKXCHHUA THIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMBIMU BCIIMYHNHAMU,

OOBSICHEHUSI TIONYYEHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAyYHBIX TOHSTHH, TEOpUA H
3aKOHOB




AHAJIN3€E PE3yJIbTATOB IEATEIbHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- Pa3BHUBATHb CITOCOOHOCTh MOHUMATh MHUDp C IIO3UIUU OAPYroro
YCJIOBCKA

OK 07.
ConeilicTBOBaThL
COXPAHCHHIO
OKpY’Karoleu
Cpebl,
pecypcocOepeKeHUI0
, IPUMECHSITh 3HAHUS
00 U3MEHEHNH

B 00J1acTH YK0JI0rHYeCKOr0 BOCIIUTAHHUS
- ¢(hOpMUPOBAHHOCTh IKOJOTHYECKON KYJIbTYPhl, TOHUMaHUE
BIIASTHUS

COIIMAJIbHO-3KOHOMMNYCCKHUX IpouecccoB

COCTOsIHUC HpHpOI[HOﬁ u COHH&HLHOﬁ cpcabl, OCO3HAHHC

Ha

17100aIbHOTO XapaKTepa HKOJIOTMUECKUX MpobieM;
- IJJAHUPOBAHUE U OCYILECTBICHUE JIEHCTBUI B OKPYKAKOLIEH
Cpelne Ha OCHOBE 3HAHUsA LEJIeHd YCTOMYMBOIO pa3BUTHUSA

c(OPMHPOBAHHOCTh YMEHUS TPUMEHSTH MOJYyYCHHbIC 3HAHUS
JUIsl OOBSICHEHUSI OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH, HJIs
IPUHATHS PAKTUYECKUX PELIEHUN B IIOBCEIHEBHOM JKU3HHU C
nenbto  obecrieyeHus: 0€30IaCHOCTU CBOErO 3/I0pOBbS U
3JI0pOBbsl  OKPYXAIOIUX JIFOACH, COONIOEHHsS 310pOBOTO
oOpasa >KHU3HH, HOPM IPAMOTHOT'O MOBE/IEHUS B OKpY’Karolei
IIPUPOJHOMN cpene; IIOHUMAaHHNE HE00X0IMMOCTH
UCIIOJIb30BAaHUsl JJOCTMKEHUM COBpEMEHHOW Ouosioruu u

KJIUMATa, IPUHIUIIBl | YeJI0BEUECTBA;
GEpEKITUBOTO AKTHBHOE  HETpHATHE  JHCTBHH, TNPHHOCAITAX  BDE OMOTEXHOJIOTHH I PAllMOHAIBHOTO IPUPOIOTIOIb30BaAHUS
MPOU3BOJICTBA, OKpyIKaroIIeii cpee;
3¢ dexTuBHO
. - YMEHHUE TMPOTHO3UPOBATh HEOIArONPUATHBIE SKOJOTHYECKHE
JIENICTBOBAThH B g 5
Ype3BHIYAIHBIX MOCJIEACTBUS MPEANPUHUMAEMBIX JEHCTBHUM, MPEIOTBPAILAThH
CHUTYyaILuIX nx,
- paclIMpeHuE€ OIbITa  JIEITEJIBbHOCTH  SKOJOTMYECKOU
HaIpPaBJIECHHOCTH;
- OBIAJCHHE  HaBBIKAMH  y4e€OHO-HCCIENOBATEIbCKOH,
MPOEKTHOM M COLIMATIbHOMN JAEATEIbHOCTH
IIK 11.1

OcymiecTBisTh cOOp,
00paboTKy U aHATU3
uHpopmaruu st
NPOCKTUPOBaHUs 0a3
JTAHHBIX.




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJbHOMN IUCIIATLINHBI

2.1. O0beM QUCHUIIMHBI ¥ BUAbI y4eOHOI padoThl

Bua yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrPaMMBbI THCHUTLIAHBI 72
B T.4.
OcHoBHOe cogepKkaHue 72
BT. 4..
TEOpeTHYecKoe 00yueHue 42
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE CO/ICPIKAHUEC 2
MPAKTUYECKHUE 3aHITUS 26
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 8
1a00paTOpPHbIE 3aHATHS 4
B T.4. IPOo(eCCHOHATHLHO-OpPUEHTUPOBAHHOE CO/Iep)KaHNe 2
KontpoabHas padora 6
IIpomeskyTouHas arTrecTauus (3a4er) 2




2.2. TemaTn4eckui IJIaH 1 coaecpikaHe NUCHUIJIUHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | @opmupyembie
pa3/iesioB M TeM JIa0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY/Ib (MPH HAJHMYNH) YacoB | KOMIETEeHIHHU
1 2 3 4

Pa3nes 1. KileTka — cTPYKTYPHO-(QYHKIIHOHAJIbHAS €IMHUIIA KHBOTO 18
Tema 1.1. OcHOBHOE coJiep:KaHue 2 OK 2
BuoJjiorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0masi | CospemeHHbIe 0TpAciIi GHOIOrMYECKUX 3HAHUH. CBSI3b GHOIOTHH ¢ JIPYTUMU HayKaMH: OMOXUMUS,
XapaKTepUCTHK \Guodusnka, OMoHMKa, reHoreorpadus u np. Poms 1 Mecto Ononoruu B GOpMUpOBAaHUH COBPEMEHHOM
A JKH3IHH HAYYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aINK KUBOM Matepun. O0IIas XxapakTepUCTHKA KU3HH, CBOICTBA

JKUBBIX CUCTEM. XUMUYECKUI COCTAB KJIETOK
Tema 1.2. OcHOBHOE coJiep:KaHue 6 OK-1
CrtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynxkuuonanbn | Knerounas teopus (T. [lIBann, M. llIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJICTOUHOMN OK-4
asi opraHuM3anMsi | Teopuu. TUIBI KIETOYHON OpraHU3alMu: MPOKAPUOTHUYECKUH 1 dyKapuoTHuyeckuii. OTHOKIETOUHbIE U
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHEe MTPOKapHOTHYECKON KiIeTKH. CTpOCHNE 3YKapUOTUYECKON KIIETKH.

Hexknerounsle ¢popMbl )kU3HU (BUPYCHI, OakTeprodaru)

JlabopaTopHble 3aHATHSA: 2

[TpuoOperenune onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS TPH BBHITIOJTHEHUH JTA0OPaTOPHBIX PadoT:

JIaGoparopHas

1. JlaGoparopnas padota «CTpoeHHE KJIETKH (pacTEeHUs, )KUBOTHBIC, TPHObI) M KJICTOYHBIE BKIFOUCHUS
(kpaxMai, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

[TonroroBka MUKpOIpENIapaToB, HAOIIOAEHHE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHHE Pa3TUINN MEXKITY

M3y4yaeMbIMH 00beKTaMH, (POpMYIHPOBAHNE BHIBOJIOB

IpaKkTHyecKHe 3aHATHS: 2

Bupychsle u 6akTepuanbHble 3a0601eBanusi. O0IIre MPUHIMITBI HCIIOIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.

Oco0eHHocTH MPUMEHEHUsT aHTUOUOTHKOB. [IpeacTaBnenne yCTHBIX COOOLIEHHH ¢ Mpe3eHTalue,

MOJITOTOBJICHHBIX 110 MEPEUHI0 HICTOYHUKOB, PEKOMEH/I0BaHHBIX IIPEMo IaBaTeIeM
Tema 1.3. OCHOBHOE co/Iep:KaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2




¢pynkumonaabH | Xpomocomuas teopus T. Moprana. CtpoeHue xpomocoM. XpoOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTUYHBIE U
ble (PAKTOPbI HETOMOJIOTMYHBIE XPOMOCOMBI, TAIIOWAHBIN U AUTUIONAHbIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEACTBEHHOC | HAXOXJEHUE B KIIETKE, UX CTpOeHHE U (PyHKIMK. MaTpruHble IPOIECCH] B KJIETKE: peIIUKalLysl, OMOCUHTE3
™ Oernka, pernapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA

IIpakTHYecKkHe 3aHATHSA: 2

Pemenue 3aa4 Ha onpe/iesieHNE TIOCIEN0BATENIBHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae

W3MEHEHHUs nocieaoBarenbHocTy Hykiaeotnos JJHK
Tema 1.4. OcHoBHoOe coJep:kaHue 2 OK -2
OOmen BemecTs | TeopeTuyeckoe o0yueHue: 2
u npeppamenure | [Tousrue MeTaboMNU3M. ACCUMUIIALNASL U JTUCCUMUIALINS — JIBE CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
JHEPruM B BEIIECTB: aBTOTPO(HBIN U TeTepOTPOQHBIH, adpoOHBIN 1 aHadpoOHBIN. [InacTuyeckuii 0OMeH. POTOCHHTES.
KJIeTKe XEeMOCUHTE3
Tema 1.5. OcHOBHOE coJiep:KaHue 2 OK-2
KuzneHHbIH Teopernueckoe o0yueHue: 2 OK -4
LMKJI KJIeTKH. KieTounslii nuki, ero nepuosl. MUTO3, €ro cTajiny U NpOMCXOoAsIue npouecchl. buosornyeckoe
Murto3. Meiio3 3HaueHue MuTo3a. Meiios u ero craguu. [loBenenne xpomocoM B meitosze. Kpoccunrosep. buonornueckuit

CMBICII MEH03a
KonTpouabnas MoneKynsipHbIi ypOBEHb OpraHU3aLMH )KUBOTO 2
pabora
Pasnes 2. Ctpoenue u GyHKIMH OPraHu3mMa 20
Tema 2.1. OcHoBHOE coepKaHue 2 OK -2
Crpoenne TeopeTnueckoe o0yueHue: 2 OK-4
OpraHusma MHOroKI€TOYHbIE OPTaHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHU3ME.

I'omeocTa3 opranusmMa u ero nojiepKaHue B MPOLECCE KU3HEIEeATeTbHOCTH
Tema 2.2. OcHOBHOE coJiep:KaHue 2 OK -2
®opmbI TeopeTnueckoe odydeHue: 2
Pa3MHOXKEHHSA ®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoKeHHe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHu3MoB [TonoBoe pazmHokeHue. 'ameTorenes y xuBoTHbIX. CriepmaTorenes u ooreHe3. CTpoeHue MoJ0BBIX

KJ1eTOK. OII010TBOPEHNE
Tema 2.3. OcHoBHoOe coJep:KaHue 2 OK -2
OnTorenes TeopeTnueckoe odyueHue: 2 OK -4
pacreHui, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHes u ero craauu. IloctaMOproHaIbHbIN TEPHOI.

JKUBOTHBIX U

Craguu noctoMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YyenoBeka. [IpsMoe u Herpsimoe pa3BUTHE.




yeJioBeKa buonornueckoe crapenue u cmeptb. OHTOr€He3 pacTeHUN
Tema 2.4. OcCHOBHOE coJiep:KaHue 4 OK -2
3akonomepHocT | Teopernueckoe o0yvyeHuHe: 2 OK-4
U HacJjiefoBaHusl | OCHOBHBIE ITOHATHS T€HETUKU. 3AKOHOMEPHOCTU 0Opa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOTHOpPHIHOE M TIOJUTHOPUIHOE CKpeluBaHue). B3anMoaeiicTBre reHoB

IIpakTHYecKkHe 3aHATHSA: 2

Pemenue 3aia4 Ha onpe/iesieHne BEPOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX PU3HAKOB [P MOHO-,

JI1-, TOJMTHOPUIHOM M aHATH3UPYIOIIEM CKPEUIMBAHUU, COCTABICHNE TeHOTUITMUYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OCHOBHOE co/Iep:KaHue 4 OK-1
Cuenensnoe Teopernueckoe o0yueHue: 2 OK -2
HacjJeJ0BaHHue 3akonsr T. MopraHa. CuenjeHHoe HaclIieJ0OBaHKUeE IeHOB, HapyLUICHUE CLUCIJICHU. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CIICIUICHHBIX C I10JIOM

IlpakTHYeckne 3aHATHSA: 2

Pemrenue 3aau Ha onpeneneHnue BEpOATHOCTA BOSHUKHOBEHHUSI HACIEACTBEHHBIX IPU3HAKOB MIPU

CIICTJIECHHOM HAaCJIeI0BaHUU, COCTABJIIEHNE T€HOTUIIMUECKHUX CXEM CKpEIlMBaHUs
Tema 2.6. OcHOBHOE coJiep:KaHue 4 OK-1
3axonomepHoct | Teopernueckoe odydeHHe: 2 OK -2
W U3MEHYHMBOCTH | VI3MEHUNBOCTh MPU3HAKOB. BUIbI H3MEHUNBOCTH: HACTEACTBEHHAs U HEHACIEACTBEHHAs. 3aKOH OK-4

TOMOJIOTHYECKUX PSAOB B HacienacTBeHHO# n3meHunBocty (H.W. BaBuios). Myraimonnas reopus

W3MEHYMBOCTHU. Bubl MyTanuii 1 TpuYMHbBI UX BO3HUKHOBeHUA. Kapnotun yenoseka. HacnenctBeHHbie

3a0oJeBaHUs YeJIoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeKka. bonesHu ¢ HaciaeICTBEHHOM

MIPEIPacloIOKEHHOCThI0. 3HAUEHNE METUIIMHCKON N'€HeTUKU B IPEIOTBPAILICHUH U JICUEHUH IT€HEeTHUYECKUX

3a005IeBaHUI YEeITOBEKa

IpaKkTHYecKHe 3aHATHS: 2

Pemrenue 3aiau Ha onpeeneHne TUNA MYTalUK NIPU NIepeade HACIEACTBEHHbBIX PU3HAKOB, COCTABICHUE

TEHOTHITMYECKUX CXEM CKPEIINBAHUS
Kourposuas CrtpoeHue u GyHKIIMH OpraHu3Ma 2
padora
Pa3nen 3. Teopusi 3Bo1I0nMH 6
Tema 3.1. OcHOBHOE coJiep:KaHue 2 OK -2
Hcropus Teopernueckoe odyueHue: 2 OK-4
IBOJIIOIUOHHOrO | [lepBrie sBomrononHble kKoHuenuuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomonnonnas teopus Y. Jlapuna.
YUYCHHUS. CuHTeTHYECKasi TEOpHUs SBOITIOLNH U €€ OCHOBHBIE ITOJOKEHHUS.




Muxkpo3Bomonu | Mukposposronus. [lonymsinys kak aeMeHTapHas eAMHULA 3BOJIIOLUH. ['eHeTHuecKrue OCHOBBI IBOJIIOLIUH.
| DOneMeHTapHbIE PaKTOPHI 3BOMIONMU. EcTecTBeHHBIN 0TOOP — HANPABIAIOMINNA (PAKTOP SBOIIOLNH.

BunooOpa3oBanue kak pe3ysbTaT MUKPOIBOJIOLUH
Tema 3.2. OcCHOBHOE cO/Iep:KaHue 2 OK -2
Maxkpossoroun | Teopernueckoe o0yueHue: 2 OK-4
fl. Maxkpossosmronust. @opMbl 1 OCHOBHbIE HanpaBieHus MakposBostoiuu (A.H. Cesepros). [lytu
Bo3HHKHOBEHME | MOCTHXKEHUS OHosoruueckoro nporpecca. Coxpanenue OMopasHooOpasus Ha 3emiie.
U pa3BUTHE I'unote3sb! U TEOpUM BO3ZHUKHOBEHUS >KU3HU Ha 3emiie. [losBIeHre NepBhIX KIETOK M UX IBOJIIOLUSL.
*Ku3HU Ha 3eme | [IpokaprOThI U SyKapUOTHI. [IPOUCX0KICHHE MHOTOKJIETOYHBIX OPIraHH3MOB. BO3HHMKHOBEHHE OCHOBHBIX

LIAPCTB 3YKapuoT
Tema 3.3. OcCHOBHOE coJIep:KaHue 2 OK-2
IIpoucxoxaenne | Teopernueckoe odyueHue: 2 OK -4
Yye10BeKa — AnTpomnonorus — Hayka o yenoBeke. CucreMaTueckoe nojioxkeHue yenaoBeka. CXoACTBO U OTIMYUS
aHTpoINoreHe3 4eJI0oBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOr€HE3a. DBOJIIOLMS COBPEMEHHOT'O YEJI0BEKA.

YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 yTH pacceneHus 4eaoBeKa 10 IUIaHETE.

[IprcnocoO0aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM CpPebl
Paznea 4. Ixonorus 18
Tema 4.1. OcHOBHOE coJiep:KaHue 2 OK-1
Ixosnornvyeckue | Teopernueckoe od0ydeHmue: 2 OK -2
(hakTopsl 1 Cpenbl 0OuTaHMsI OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1YIIIHAsA, TOUBEHHAs, BHYTPHUOpPTraHu3MeHHast. PU3HUKO- OK -7
Cpeabl KU3HH XUMHUYECKHE 0COOEHHOCTH cpell 0O0MTaHusl opraHu3mMoB. [IpucnocoOnenus OpraHu3MoB K KHU3HH B Pa3HbIX

cpenax. [lonstue skonornueckoro gakropa. Knaccuduxamus sxonorndeckux paxktopos. [IpaBuio

muHumyma lO. JIu6uxa. 3akon Tonepantaoctu B. Illendopaa
Tema 4.2. OcHOBHOE coJiep:KaHue 4 OK-1
Honynsiuus, Teoperuyeckoe o0yueHue: 2 OK -2
co001IecTBa, DKosornyeckas XapakTepuCTHKa BUJa U TOMYJISAIMHA. JKOJIOTHYECKas HUILA BUIA. DKOJIOTHUECKUE OK-7
IKOCHCTEMBI xapaktepucTuku nonyasiuuu. CoobuiectBa u 3xocucTeMbl. bruoreHos u ero ctpykrypa. CBsi3u MexIy

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBIL: TPOAYIIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BemiecTB v NOTOK SHEPTUU B 3kocucreMe. Tpoduueckrne ypoBHI

IpakTHyecKne 3aHATHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE MTOKa3aTeNM IKOCHCTEMBI. brioMacca u nmpotykius. DKoIoruieckme
UPaMUIbl YUCell, 0MOMacchl M SHepruu. IIpaBuiio mupamMuIsl SHEPTUH.




Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH 110 IEPEHOCY BELIECTBA U SHEPTHH B
HKOCHCTEMAX C COCTaBJICHUE TPOYUIECKHX HIeTIeH U MUpaMul OMOMacChl U YDHEPTUU

Tema 4.3. OcCHOBHOE cO/Iep:KaHue 2 OK-1
Buocdepa - TeopeTnueckoe o0yueHue: 2 OK -2
rjiodajbHast buocdepa — xuBas o6onouka 3emau. PasButue npencrabinenuii o onocdepe B Tpynax B.U. Bepnanckoro. OK -7
Ikojoruveckass | Obnactu 6uocdeps! 1 ee KOMIOHEHTHL. JKuBoe BemecTBo Onocdepsl u ero GyHKIUH.
cHcTeMAa 3aKOHOMEPHOCTH cylecTBoBaHus 6nochepsl. OcodeHHOCTH OHOChepsl Kak rI00albHON 9KOCUCTEMBI.

JluHamu4deckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BEmECTB 1 OMOr€OXUMHUYECKUAE IIHKIIBI.

I'mobGanpHBIEe HKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHOBHOE coJiep:KaHue 4 OK-1
Bunsinue Teopernueckoe o0yueHune: 2 OK -2
AHTPONOTeHHBIX | AHTPOMOTEeHHBIC BO3CHCTBUS Ha Onocdepy. 3arpsa3HeHus Kak BU aHTPOIIOTEHHOTO BO3/ICHCTBUSI. OK-4
¢axkTopoB Ha AHTpOIIOTEHHBIC BO3/ICHCTBUS Ha atMocdepy. Bo3aeiictBus Ha runpochepy. BosneiictBus Ha mutochepy. OK -7
ounocdepy AHTpOINOreHHbIe BO3ICHCTBUS HA OMOTUYECKHE COOOIIECTBa. YTUIYOJIEHHO U3YYatOTCs OTXO/Ibl, CBA3aHHbBIE

C OIpeelICHHON podeccueil/cnenarTbHOCThIO

IIpakTHYyeckune 3aHATHA: 2

[TpakTryeckoe 3ansaTue «OTX0ABI MPOU3BOACTBa». Ha ocHOBE (enepanbHOro KiacCupuKaMoHHOTO

KaTajora OTXO0B OIPEJIeNIATh KIacC OMACHOCTH OTXO/I0B; arperaTHOe COCTOsIHUE U pU3NYEcKyro popmy

OTXOJIOB, 00pa3yromuxcs Ha pabodeM MecTe / Ha dTanax MpOU3BOJICTBA, CBA3aHHBIE C OTPEICTICHHOM

npodeccueit/cnenuaitbHOCTbIO
Tema 4.5. OcHOBHOE coJiep:KaHue 4 OK -2
Bunsinune Teopernueckoe o0yueHue: 2 OK -4
COMATIbHO- 3/10poBbe U €ro cocTaBistonue. PakTopbl, MOJOKUTEIHHO U OTPULIATEIBHO BIUSIONINE Ha OPTraHU3M 2 OK -7
IKOJIOTHYECKHX | yenoBeka. [IpobiieMa TEXHOr€HHBIX BO3JICHCTBUI HA 3/I0pPOBbE YETIOBEKA (IJEKTPOMArHUTHBIE MOJIS,
(paxTopos Ha OBITOBast XUMUSI, N30BITOUHBIC IITYMBI, PaIUAIHS U T.I1.). AJanTaius OpraHu3Ma 4enoBeka K (hakropam
310pPOBbeE okpy>katoreit cpeabl. [IpuHuune! opmupoBaHus 370poBbecOeperatoiiero noseaenus. Guznyeckas
YyeJ0BeKa aKTHBHOCTH M 3JI0POBbE. BHOXMMUYeCcKHe acTieKThl pallHOHAILHOTO TTUTAHUS

JlaGopaTopHble 3aHATHN: 2




JlabopaTopHas paboTta Ha BEIOOP:

1. JlaGoparopnas paboTa «YMCTBEeHHas1 pabOTOCTIOCOOHOCThY
OgnazieHre MeToIaMu OIpeIeNICHHs TOKa3aTeNell yMCTBEHHOU paboTOCIIOCOOHOCTH, 00BICHEHHE
MOJTyYCHHBIX PE3yJIbTaTOB U (JOPMYJIMPOBAHUE BBIBOJIOB (ITMCHBMEHHO) C MCIIOJIh30BAHUEM HAYUHBIX
MIOHATUM, TEOPUN U 3aKOHOB

2. Jlaboparopnas pabota «BrnusHue abnotndecknx (akTopoB Ha YeJIOBeKa (HU3KUE U BBICOKUE

TEMIIEPATYPHI)»

W3yueHre MEXaHU3MOB aJaNTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam U
00BSICHEHHUE MOJTyYCHHBIX PE3YIbTATOB U (POPMYIMPOBAHUE BHIBOJIOB (TMCHMEHHO) C UCIIOJIB30BAHUEM
HAYYHBIX TOHATUH, TCOPHIA U 3aKOHOB.
B kadecTBe TPUITEPOB CHUKAIOMIUX PAOOTOCIIOCOOHOCTD UCTIONB30BATh YCIOBHSI OCYIIECTBICHUS
npoeCCUOHATILHOM JICATEILHOCTH: IIyM, TeMIIepaTypa, Gu3ndeckas Harpyska u T.1I.

KonTtposbHnasn 2

TeopeTnyeckre aceKThbl SKOJIOTUH
pabora
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COlePKaHMe (Coaep/KaHNe MPUKJIAJTHOTIO MOLYJIsI)
Pa3nes 5. buosorus B :kM3HU 8 OK-1
Tema S.1. OcHOBHOE coiep:KaHHe 8 OK -2
buorexnonoruu | Teopernyeckoe coep:kaHue: 2 OK-4
B ’KU3HH buorexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHBIE HANPaBJIEHUS COBPEMEHHON OMOTEXHOJIOTHH. 2
KaxK10ro Mertoabl OnotrexHosnoruu. OObeKThl OMOTEXHOIOTHH. DTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX

sKcIepuMeHTOoB. [IpaBuia noucka u aHanmsa GMO3KOIOrHYECKON HHPOPMALIUU U3 PAa3TIUNYHBIX HCTOYHUKOB

(HayuyHas ¥ yueOHO-Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi MHGOpMaluu, ceTb IHTepHET U Apyrue)

IIpakTHyeckue 3aHATHSA: 6

Ketlicpl Ha aHan3 HHGOPMALIMU O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHA, 6

KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIMNA. 3aluTa Keiica: mpecTaBIeHUe pe3yIbTaToOB PEeUICHHs

KelcoB (BBICTYIUICHHE C MTPEe3eHTaINei )

Tema 5.1 oOs3aTenbHa 7151 U3YUYEHUS CTYIEHTaMH BCeX Mpodeccuii/cnenuaibHOCTen

IIpomexyTouHas aTrecTanus nNo JUcHUILINHE TUddepeHIIMPOBAaHHBIA 3a4eT 2
Bceero: 72




3. YcioBus peanu3anuy NporpaMMsl 001eodpa3oBaTe/bHOH TUCHUIINHBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanmuzanuss mporpammbl  oOmieoopazoBarenbHor  aucnurummael - OJ].09
buonorus TpebyeTt Hanmmunsa yaeOHOTo KaOMHETa PYyCCKOTO S3bIKA, TUTEPATYPHI.

O0OopynoBanune y4eOHOro KaOuHera:

Pabodee MecTo mpemnomaBatesns, pabodre MecTa 00yJaroIIuXCcsl, TEPECHOCHON
MPOCKTOp, O3KpaH Il TPOEKTOpa, HOYTOyK, JOCKa TPEXdJIEMCHTHas,
WHOOPMAITMOHHBIA CTEHI, Y4eOHO-HATJISAHBIC TIOCOOMS, HA0Op TEeMaTHYECKUX
makatoB. becripoBomHo# gocTym k cetn «HTEpHET» ¢ 0OECTIeueHneM TOCTYIIa B
ANEKTPOHHYI0  MH(OPMAIMOHHO-00pA30BaTENIbHYI0O  Cpely  OpraHU3allMH.
[Iporpammuoe obGecrieuenne: Microsoft Windows 10, Microsoft Office 2010
(Word, Excel, PowerPoint)

Oo6opynoBanue Jlaboparopuu:
IMocyaa ¥ HHCTPYMEHTBI:
- nunetku [lacrepoBckue,
- AJIOYKH CTEKJISTHHBIE,
- IPOOUPKU XUMHUUYECKUE,
- CKJISTHKH JUTSI UIMMEPCHOHHOTO Maciia,
- ctakaHbl xuMuueckue Ha 50, 100 mo,
- CTEKJIa IS MUKPOCKOIIOB ITPEIMETHBIE, IOKPOBHEIE, C TyHKAMH,
- yamku [letpu (4nucTsle, 0AHOPA30BBIE),
- HO)KHUIIBI TYTIOKOHEYHBIE MaJIbIe,
- IUHIIETHI,
- nyna py4Has (4x-7x),
- CEKYHJIOMEDP
- TOHOMET
- IOJICTABKH JUIsl TPOOUPOK,
- TIECOK,
- CTYIIKU C NMECTUKaMH,
- TIpenapoBAIbHBIC UTJIHI,
- hunbTpoBabHAsA Oymara (canderkn).

XHMHYeCKHe PeaKTHBbI, HATJISAHBIA MaTepHaJl
- THIIEPTOHNYECKUI pacTBOP XJIOPH/Ia HATPHS,
- 3%-Hblii pacTBOp MEPOKCH]IAa BOJAOPOA,
- pacTBOp 0/1a B HOAUCTOM KAJIHH,
- TJUILEpHH,
- KiIyOHM KapToders,
- JIUCT 3JI0JIeU KaHaJICKOM,
- IJ10]1 psIOVHBI OOBIKHOBEHHOM (PsIOMHBI UM TOMATA),
- JIyK pen4arsli,
- pa3Be/IEHHBIE B BOJIE JPOXIKH,
- IGMOHCTPAIIMOHHBIE MPETapaThl.

IIpouee obopyoosanue:

- CHMPTOBKA CTEKJISIHHAS,
- TA3UKU IOYKO0Opa3HbIe SMAIUPOBAHHBIE,
- yackl mecouHwle Ha 1, 2, 5,



- MapKep 110 CTEKIIy,
- KpOHUITENHBI JJIs1 Ta0JIULL.

Je3unuumupyroumue cpeacraa:
- MBLJIO XO34HCTBEHHOE U TyaJIeTHOE (JKUJKOE).

Harasigublie cpencrBa o0yueHus:
- IUTAKaThI [0 pa3zaenaM oouiel 6uonoruuy,
- ¢Qororpadpun ¢ wuzobpaxkenuem «CrpoeHne u Kku3HEeHHBIH 1wk Bupyca CIIM/a,
6axteprogara», «3apoAblIN NO3BOHOUHBIX JKUBOTHBIX», «[lumiessie nenny, «buoneHos: cocraB

U CTPYKTYpay.
- IOPTPEThl OCHOBOIOJIOAKHHUKOB U BBIAAIOLINUX AeATenell B 00J1acTH OMOIOTUH M UMMYHOJIOTHH.

3.2. UndopmannonHoe odecnneueHue 00yueHust

Ilepeuenn HCIOJIb3YyeMbIX Y4eOHBIX H3IAHHUIA, HHTEPHET-PECypPCoB,
JTOTMOJTHUTEILHOM JIUTEPATYPhI

3.2.1 I1eyaTHble U3AAHNUA:

- OcHOBHBIE:
1. MamonTos, C. I'., O6mas 6uosnorus : yueOnuk / C. I'. Mamontos, B. b. 3axapoB. — Mockaa :
KuoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL.: https://book.ru/book/948581
(mara obpamenus: 02.06.2023). — TekcT : IICKTPOHHBIN

2. Konecnukos, C. U., O6mas 6uonorus : yuebnoe nocodue / C. M. KonecunkoB. — Mockaa :
KuoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1. — URL.: https://book.ru/book/949522
(mara o6pamenust: 02.09.2023). — TeKCT : AIEKTPOHHBIH.
3. Mycradun, A. I'., buonorus : yuedbnuk / A. I'. Mycrapun, B. b. 3axapoB. — Mocksa :
KuoPyc, 2024. — 423 ¢. — ISBN 978-5-406-12000-2. — URL: https://book.ru/book/950239
(mata obpamenus: 02.06.2023). — TeKCT : 2JIEKTPOHHBIH.

- JlonosiHUTEIbHBIE:
3. Mycradun, A. I'., buonorus : yue6nuk / A. I'. Mycragun, B. b. 3axapos. — Mockaa :
KuoPyc, 2024. — 423 ¢. — ISBN 978-5-406-12000-2. — URL: https://book.ru/book/950239
(mata obpamenus: 02.06.2023). — TeKCT : 2JTEKTPOHHBIH.
4. buonorus. 10 knacc. YueOnuk. bazossiit yposens/ B. B. Ilaceunuk [u ap.] / Iox pen.
[Taceunuka B. B. - M.: [Ipocsemienue, 2022
5. buonorus. 11 knacc. Yueonuk. bazossriit yposens / [lox pen. [Taceunuka B. B. - M.
[Ipoceemenne,2022

JIeKTPOHHO-0U0JINOTEYHAsl CUCTEMa:

JocTyn aBTOpU3MPOBaHHBIX MOJIb30BaTeNel yepe3 HTepHeT

«9BC IPRbooks», OO0 «Aii [1Tu Ip Menua»

OBC «DnexktpoHHas 6mbIMoTeka Texuudeckoro By3za», OO0 «Ilomurexpecype»
OBC «Jlamp», OO0 «M3parenscTBo JIaHbY

«9BC elibrary», OO0 «PYHOb»

SBC «FOPAUT»

DBC «Book.ruy»

4. KOHTpOJ’[L H OIICHKA pE3yJIbTAaTOB OCBOCHUSA TUCHUIIJINHDI

4.1 KoHTpPoOJIb U OLIEHKA PACKPBIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U TPHOOPETEHHBIE
00ydJaronuMucs yYMEHUs, HampaBlieHHbIE Ha (GOPMHPOBAHHE OOIIMX W MPOQPECCHOHATBHBIX
KomrereHIuiH. KomnereHnn J0KHBI OBITh COOTHECEHBI C IPEAMETHBIMH Pe3yJIbTaTaMu.

\ Kon u HauMeHOBaHue \ Pa3nen/Tema \ Tun oneHoYHbIX




¢GopMupyeMbIX KOMIIETEHIH

MepOonpUATHI

OK 01. Beibupats criocoOsl
peuieHus 3aaa4y
npodecCHOHATBLHOM
JIeATEIbHOCTH IPUMEHUTEIBHOK
Pa3IUYHBIM KOHTEKCTaM

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIPETAIIH
uHpopmanuu u
WH(OPMAIMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJIHEHUS 32144
npoQecCHOHAIbHON
JeSITeIIbHOCTH

Pasmen 1. Temsr 1.2, 1.3

Paznen 2. Temnr 2.5.,2.6.,

Pasnen 4. Temr1 4.1., 4.2.,4.3.,4.4.
Pasznen 5. Temnr 5.1.,5.2., 5.3.

Pasmen 1. Temsr 1.1., 1.2,
1.3.,1.4.,1.5.

Pasnen 2. Temsr 2.1., 2.2.,
2.3.,2.4.,2.5.,2.6.

Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temer 4.1.,
42.4.3.4.4.45.

Pasznen 5. Temnr 5.1.,5.2., 5.3.

OK 04. DddexTuBHO
B3alMOJIEHCTBOBATh U pabOTaThB
KOJIJIEKTHBE U KOMaH/Ie

Pasnmen 1. Temsr 1.2.,1.5.

Pasnen 2. Temnr 2.1., 2.3.,2.4.,2,6.
Pasnen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temnr 4.4.,4.5.

Pasznen 5. Temsr 5.1.,5.2., 5.3.

OK 07. CopetictBoBaTh

Pazgen 4. Temor 4.1.,

- YCTHBIH onpoc;

e (poHTaIBHBIIOPOC;,

®  OIEHKa KOHTPOJbHBIX
pabor;

e Ha0IIOICHUE 33 XOJIOM
BBITNIOJTHEHUS JTAOOPATOPHBIX
pabor;

®  OIICHKA BBHINOJHEHUS
71a00paTOPHBIX PadoT;

® OIEHKA MPAKTUICCKHUX
pabort (permeHus
Ka4eCTBCHHBIX, PACUCTHBIX
3a/1a4);

® OIICHKA TECTOBBIX
3aJaHuH,

e HaOJIIOICHHE 32 XOJIOM
BBITIOJTHCHUS
WUHAUBUAYaAIbHBIX IPOEKTOB
Y OLICHKA BBITIOJTHEHHBIX
MPOEKTOB;

®  OIICHKA BHITIOJTHEHUS
JIOMAITHUX
CaMOCTOSITENLHBIX PadOoT;

e HaOJIO/ICHHE U OLIEHKA

COXPaHEHHUIO OKpYKaroLen 42.4.3.,44.45. .
CpeJIbl, PECypcocOepekeHuIo, PCIICHIS Kenc-3aznad,
IPUMEHSATD 3HAHHS 00 * HaOmoeHue 1 OleHKa
W3MEHEHUU KIIUMaTa, ACIIOBOH HIPBIL,
HPUHIUIBI O€PEXKINBOTO » JludpdepeHunpoBaHHbIi
MIPOU3BOJICTBA, 3P PEKTUBHO 3a4er
JIEWCTBOBATH B UPE3BbIYANHBIX
CUTYaIUSIX
4.2 @oHI OUEHOYHBIX CPEACTB [JIsi TNPOBeICHUS TPOMEXKYTOUHOH AaTTeCTAIHH
00y4YaOIIUXCS 10 JUCHUIINHE
4.2.1. Cucrema OlleHUBaHUs PE3yIbTaTOB BHITIOTHEHHUS 3a1aHUN
OueHuBaHWE  pe3yJbTaTOB  BBIMOJHEHUS  3aJaHUH  MPOMEXKYTOYHOM  aTrTecTaluu

OCYHICCTBIIACTCA HA OCHOBC CIICAYIOIHNX MPUHIUIIOB:

® JIOCTOBEPHOCTH OIICHKH — OLIEHUBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHUN, YMEHHH,
NPaKTUYECKOTO OMbITa, OOMIMX U MPOPEeCCHOHATBHBIX KOMIETEHIUH, MPOJeMOHCTPHUPOBAHHBIX
00y4aroIMMUCS B XO/I€ BBITIOJHEHUS 3a/1aHUS;
® QaJEKBATHOCTH OLICHKM — OLICHKA BBIIIOJHEHUS 3aJaHuil JI0JKHA IPOBOJUTHCS B

OTHOIIECHUM TEX KOMIIETEHIIMH, KOTOpble HEOOXOAMMBbI sl 3((EKTUBHOTO BBINOIHEHUS
3aJJaHUs; HAJIS)KHOCTU OLIEHKHM — CHCTEéMa OLICHUBAHUs BBINOJIHEHUS 3aJJaHUH T0JKHA 00J1a1aTh
BBICOKOW CTENEHbIO YCTOWYMBOCTH MPU HEOJHOKPATHBIX OIEHKAaX YPOBHsS C(OPMHPOBAHHOCTH



3HaHUHM, yMEHHUH, NPAaKTUYECKOTO OMbITa, OOMUX U MPOPECCHOHATBHBIX KOMIIETECHIIHN
00ydJaromuxcs;

® KOMIUICKCHOCTH OLIEHKM — CHCTE€Ma OLICHUBAHUS BBIIIOJHECHMS 3aJaHUN JTOJDKHA
HO3BOJIATh  WMHTETPAaTUBHO  OLEHMBATh oOmMe U Npo(ecCHOHAIbHbIE  KOMIIETCHLIUU
00y4Jaromuxcs;

e OOBEKTHMBHOCTH OLIEHKH — OLICHKA BBINOJIHEHUS] KOHKYPCHBIX 3aJaHUM JNOJDKHA OBITh
HE3aBUCUMON OT 0coOeHHOCTell Npo(ecCHOHANbHOM OpHEHTalMW WIM I[PeInoYTeHUuN
IIPENoAaBaTelIel, OCYIECTBISIOIMX KOHTPOJIb WU aTTECTALUIO.

HpI/I BBITIOJITHCHUHU IIPOLEAYP OLCHKHU Sa,Z[aHI/Iﬁ HCITIOJIB3YIOTCA CICAYIOMIUE OCHOBHBIC
MCTOBbI:

® METOJ pacyeTa NepBUYHBIX OAJUIOB;

® METOJ pacyeTa CBOJHBIX OaJIJIOB.
P€3y.HBTaTI>I BBITIOJTHCHU A 3aIIaHI/H\/JI OLCHHUBAKOTCS B COOTBETCTBUU C pa3pa6OTaHHBIMI/I
KPUTEPHSIMH OLIEHKHU. Mcronb3yercst msTuOaibHas MIKaJia JUisl OLICHUBAHUS PE3yJIbTaTOB
00y4eHusI.

HepeBon MATHOAUILHOM IIKAJIbI yd€Ta pe3yJIbTaTOB B HSITI/I6aJ'IJIBHYIO OLCHOYHYIO

HIKAITy:
Onenka KonunuectBo 0annoB, HAOpaHHBIX 3a
BBITTOJIHEHHE TEOPETUIECKOTO H
MPAKTUYECKOT0 33aJaHusl, CPEAHUI OalT Mo
UTOTaM aTTeCTaluU
OneHkKa 5 «OTIMYHO» 19-20
Onenka 4 «xopouio» 15-18
Onenka 3 «y10BJIETBOPUTEIBHOY 11-14
OneHka 2 «HeyJIOBJIETBOPHUTEIBHOY 10 u menpie 10

4.2.2 Tloka3aTe/u M KPUTEPUHN OLCHUBAHUS KOMIIeTEHIIHI

ITokasaTenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETCHIIUN OTPaYKEHBI B KOMILJIEKTE
KOHTPOJIbHO-O1IeHOUHBIX cpeacTB (IIpunoxenue 1) u XxpaHsaTcs B IpeIMETHO-IUKIOBON
KOMHUCCHH.

4.2.3 KoHTpOJIbHBIE U TECTOBbIE 3aJAHUS

[Tepeuens BOMPOCOB, KOHTPOJIbHBIE U TECTOBBIE 3aJaHUsS, HEOOXOIUMBIE ISl OLIEHKH
pe3ynbTaTOB OOYUEHMsI XapaKTepu3ylImux (HopMUpOBaHHE KOMIIETEHIIMNA MPEACTABICHBI B
KOMIUIEKTE KOHTPOJIbHO-OIIEHOUYHBIX cpenctB (IIpunoxenue 1)u XpaHsATCS B NPEAMETHO-
[MUKJIOBOY KOMHUCCHU.

4.2.4 MeTtoau4ecKkue MaTepuabl

MeTtoauueckre MaTepHalbl, ONpeAessonue MpoleIypbl OIEHUBAHUS PE3YyIbTaTOB OOyUEHUs
XapakTepu3yromux  (GopMupoBaHHMEe  KOMIETEHIMH  MpeICTaBIe€Hbl B  METOJUYECKHUX
PEKOMEHIalMsAX MO BBINOJHEHUIO MpakThuueckux pabot (IIpmnoxenue 2) u mabopaTOpHBIX
pabot (IIpunoxxkenue 3) XpaHsaTcs B IPEeAMETHO-IIUKIOBOM KOMUCCHHU.

Tembl pedepaToB (10KI1210B), HHAMBHAYAJbHBIX IPOEKTOB M0 OHOJIOTHH.

1. Kierounas Teopusi CTpo€HUs OpraHu3MoB. McTopus 1 COBPEMEHHOE COCTOSIHHUE.
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HacnencrBennast undopmanus u epeada ee U3 noKoJeHHs B TOKOJICHHUE.
JpamaTryeckue CTpaHULbl B ICTOPUU PA3BUTHS T€HETUKH.

VYcnexu coBpeMEHHOM M'eHETUKU B MEIULIMHE U 3[]paBOOXPAHEHUU.

Uctopus pa3Butus 3BOIIONMOHHBIX Uien 1o Y./lapBuna.

«Cucrema nipuposi»y K.JIuHHes u ee 3HaueHue U pa3BUTHS OHOJIOTHH.
CoBpeMeHHbIE ITPEICTABICHUS O MEXAHNU3MaX U 3aKOHOMEPHOCTSAX HBOJIFOLUU.
CoBpeMeHHbIE NPECTABICHUS O 3ap0KJICHUH )KU3HU. PaccMoTpeHue U o1ieHKa
Pa3IMYHBIX TUIOTE3 IIPOUCXO0XKICHUS

CoBpeMeHHbIH 3Tall pa3BUTHUS dyenoBeuecTBa. UenoBeueckue pacsl. OnacHOCTh pacu3ma.
Bo3zneiicTBue yenoBeka Ha MPUPOY Ha Pa3IMUHBIX 3TAIax Pa3BUTHS YEIOBEUECKOTO
oOuiecTna.

BnusHne okpyxaroniei cpeibl U ee 3arps3HEHUsl Ha pa3BUTHE OPTaHU3MOB.
Bnusiaue kypenus, ynoTpeoaeHust alKoroisi U HAPKOTHKOB POJAUTEISIMHA Ha
SMOPHOHAIILHOE Pa3BUTHE PEOCHKA.

Buramunsbl, pepMeHTHI, TOPMOHBI U UX POJIb B opranusme. Hapymenus npu ux
HEJO0CTaTKe U U30BITKE.

[Tpu9rHBI ¥ TPAHHIIBI YCTOHYMBOCTH OMOChEpHl K BO3ACHCTBHIO IS TEIFHOCTH JIFOACH.
buoneHo3s! (3K0cHCTEMBI) Pa3HOTO YPOBHS M UX CONMOAYUHEHHOCTD B IN100aIbHOM
sKocucreMe — Ouocdepe.

BunoBoe u sxonornyeckoe pazHoodpasue OMoieHo03a Kak OCHOBA €r0 YCTOWYHBOCTH.
[ToBbilIEHNE TPOTYKTUBHOCTH (DOTOCHHTE3A B UCKYCCTBEHHBIX 3KOJIOTMUYECKUX
CHUCTEMax.

Paznuunble sKosI0rMYeCKre TUPaMuibl U COOTHOLIEHHSI OPraHU3MOB Ha KaX 101 UX
CTYIECHH.

[TyTy noBeIIEHUS] OMOJIOTMYECKOM MPOTYKTUBHOCTH B HCKYCCTBEHHBIX 3KOCHUCTEMAX.
Posb mpaBUTENBCTBEHHBIX M O0IIECTBEHHBIX IKOJIOTHUECKUX OpraHn3alui B
COBPEMEHHBIX PAa3BUTHIX CTpaHaXx.

ParyionanbHOE UCTIONIBb30BaHUE U OXpaHa HEBO30OHOBIISIEMbIX IPUPOIHBIX PECYPCOB (Ha
KOHKPETHBIX PUMEPAX ).

OmnacHocTb r00alIbHBIX HapylieHuil B 6nocgepe. O30HOBBIE «IBIPBI», KUCIOTHBIE
JOKIM, CMOTH U UX MPEOTBpALCHHE.

DKOoJIOrHyecKre KpU3UChl M IKoJIorndeckue katactpodsl. IlpenoTBparienne ux
BO3HUKHOBeHUsI. CyITHOCTh OMOCc(ephl ¥ ITUBUITU3AIINH.

Xapakrepuctuka onocunresa JJHK.

buoreoneHo3b! Kak BakHbIE OMOJIOTUYECKUE MPOLIECCHI.

benkn: XuMuYeckuii cocTaB, CBOMCTBA U 3HAUEHUE JIJIS UETIOBEUECKOTO OPraHu3Ma.
AHTpOIIOTEHE3: CYIIHOCTh U OCOOEHHOCTH.

Oco0eHHOCTH PAKTUYECKOTO MPUMEHEHHS BOAOPOCIEH.

['eneTnka Kak BaykHasi COCTABHAs YaCTh OMOJIOTHYECKOM HAYKH.

KpyroBopot BenecTs B Npupo/Ie.

Pounb leKkapCTBEHHBIX PACTEHUH B )KU3HU YEJIOBEKA.

Pa3paboTka 1 U3roTOBJICHHE TPAHCTEHHBIX MIPOITYKTOB.

HacnenctBenHbie 601€3HU YeI0BeKa: MPEANOChUIKH BO3SHUKHOBEHHS.

[Tpornecc cenexuu: 0OCOOEHHOCTH U 3HAYCHHE.

XapakTepHucTUKa MOJIOBOTO CO3PEBAHUS.

OcHOBHBIE TEOPUH NTPOUCXOKICHHS YEITOBEKA.

['eHHas nHXeHepus U ee OCHOBHBIE MPOOIIEMBI.

CyImHOCTb KJIOHUPOBAHUS.

HeorpannueHHble BO3MOKHOCTH FOJIOBHOT'O MO3Ta.

CoBpeMeHHbBIE OMOTEXHOIOTHH.

IIpouecc crapenusi.

@DOTOCUHTE3 — YHUKAJIBHOE IPUPOJHOE SIBJICHUE.



43.
44,
45.
46.
47.
48.
49.
50.
51.

XapakTepucTuka OMOPUTMOB YEIIOBEKA.

Penkue u ncuezaronue BUbI MTHLI.

Pacrenus, 3aHeceHHbIE B KPACHYIO KHUTY.
JKuBoTHBIE, HAXOAALIMECS HA TPAHU MCYE3HOBEHHS.
Bubl pac: 0c0OEHHOCTH UX POUCXOKICHUS.
Crnenuduka BEIpaOOTKH UMMYHHUTETA.

I'maBHbIe 3anoBeqHuKu Poccun.

®epMeHThI: (PYHKIIUU U OIIpe/IeTICHHE UX aKTUBHOCTH.
XapakTepHbIe YepThI MPOIEcca pereHepaluu.



