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1. OBLIAS XAPAKTEPUCTHUKA PABOYEN ITIPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI <HAUMEHOBAHUE JUCHUIIJIMHBD»

1.1. MecTo JUCIUIUIMHBI B CTPYKTYpE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

Oo6meobpa3oBarenbHas nuciuiuimaa «OYIL. 13 buonorusy» sBiseTcss 00s3aTENbHON YacThIO
o0mieo0pa3oBarenpHOro IUKIa oOpa3oBaTenbHON mporpammbl B cootrBerctBuu ¢ @I'OC CIIO mo
cnenranbHocTH 44.02.01 [omkonsHOe 0Opa3oBaHUE.

1.2. Ilenu u nuaHupyeMble pe3yabTaThl OCBOCHUS UCLUUTLIHHBL:

1.2.1. llenu quCLMILUIMHBI

Heasb: ¢dopmMupoBanue Yy CTYISHTOB MPEACTABICHHS O CTPYKTypHO-(DYHKIIMOHAIEHOU
OpraHM3ali JKUBBIX CHUCTEM PA3HOTO paHra Kak OCHOBBI NPUHATUS PEUICHUI B OTHOLICHUU
00BEKTOB )KMBOW PUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYyAIIHSIX.

3agaun:

1) chopmupoBaTh MIOHUMaHUE CTPOEHUS, MHOTOOOpa3usi 1 0OCOOCHHOCTEH JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHHU3aIiH, 3aKOHOMEPHOCTEH MpPOTeKaHUs OMOJIOTHYECKHUX MPOIECCOB U SBICHUI B
OKpYyXarolle cpene, LeI0CTHOM HayyHOM KapTHHBI MMpA, B3aUMOCBSI3U M B3aHMMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYyK;

2) pa3BUTb YMEHHS ONPEIENATHh >KUBbIE OOBEKTbl B IPUPOAE; IPOBOAUTH HAONIOACHUSA 3a
HKOCUCTEMAaMU JIJISl BBISIBJIEHUSI €CTECTBEHHBIX U aHTPOIOIC€HHBIX U3MEHEHUH, HHTEPIPETUPOBAThH
pe3yNbTaThl HAOIIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEUIINX OUOIOTHMYECKUX IKCHEPUMEHTATbHBIX
UCCIIEIOBAaHUM ¢ coONIoleHneM TmpaBuil  Oe30macHoro oOpaimieHuss ¢ 00beKTaMu |
00opyaOBaHUEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh MHQPOPMAIUIO OWOJIOTHYECKOTO XapaKTepa W3 Pa3IMYHBIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHUS IPOrHO3UPOBATH MOCIEICTBUS CBOEH AEATEIbHOCTU IO OTHOIIEHUIO K
OKpyXaroliel cpene, COOCTBEHHOMY 3J0pOBbIO; OOOCHOBBIBATH M COOMIOAATH  MEPhI
npodunakTuKu 3a00JIeBaHUN.

6) copMupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTH)KEHUI OMOJIOrMYecKol HayKd M TEXHOJIOTHH B
IIPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTMH U
arpoOMOTEXHOJIOTHH.



1.2.2. IlnaHupyemble pe3y/JbTaTbl 0CBOEHUs 00111€00pPa30BaTeIbHOI JUCHHMILIUHBI B

cootBercTBHH ¢ PI'OC CIIO u Ha ocnoBe ®PI'OC COO

Kox u HaumenoBanue
hopMHupyeMbIX
KOMIIETEHIIUH

[TmaHrpyeMble pe3yJIbTaThl OCBOCHUS JUCLIMILIMHBI

OO6mmme

III/ICI_[I/IHJ'H/IHapHBIC

OK 01. Beibupats criocoObt
peuieHus 3a1a4
npodeCcCuOHATBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3ITUYHBIM KOHTEKCTaM

B gactu TPYAOBOI'O BOCIIMTAHUS:
- TOTOBHOCTb K TpyAy, OCO3HAHHUC
LHEHHOCTHU MaCTCPCTBA, pr,Z[OJ'IIO6I/Ie;

- T'OTOBHOCTB K aKTHBHOM

JACATCIIBHOCTH TEXHOJIOTUYECKOM H

COLIMAJIbHOU HaIIpaBJIEHHOCTH,
CIOCOOHOCTh MHHUIIMAPOBATh,
IUIAHUPOBaTb M CaMOCTOSITENBHO

BBITIOJTHSATH TaKYIO JI€ATEIbHOCTD;
- UHTEpeC K pa3Iu4yHbIM chepam
npodeccnoHanbHOM 1eATEIbHOCTH,

OBiagenue YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeJIbHBIMHU
EUCTBUSIMMU:

a) 0a30BbIC JJOTUYECKHE JICUCTBUS:

- CaMOCTOSITEIbHO (POPMYIHPOBATH U
aKTyaJlu3UpOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
CYyILIECTBEHHBIN
WIM  OCHOBaHHUS  JUIA

KJ'IaCCI/I(bI/IKaI_II/II/I n

- yCTaHaBIIMBaTh
MPU3HAK
CpaBHEHHS,
0000IICHHS;

- ONpeAeNsATh MEeIH JCITeIbHOCTH,
3a7aBaTh MapaMeTpPbl U KPUTEPUU UX
JTOCTHKECHUS
-  BBIABIATH 3aKOHOMEPHOCTH U

OpOTUBOPCUUSA B PpaCcCMaTpUBACMBIX

SBJICHUAX,
- BHOCHUTD KOPPCKTHUBBI B
JACATCIIBHOCTD, OLICHUBATh

COOTBCTCTBHUEC PE3YJIbTATOB ILCJIAM,

OLICHUBATh  PUCKH  IOCIEJACTBUI
JESATEIHOCTH,

- pa3BHBaTh KPEATUBHOE MBINUICHUE
MIPH PEUICHUH JKU3HEHHBIX MTPOOJIEM
0) 0a3oBBIE  HCCIEAOBATEIIbCKUE
JIEVCTBUSA:

HaBBIKAMU

- BJIAneTh y4eOHO-

HCCIIEIOBATENILCKOM U MPOEKTHOM
ACATCIIbHOCTH, HaBBIKAMH

paspenieHus mpooem;

c(hOpMUPOBAHHOCTh 3HAHUNA O MecTe
U ponu
HAy4YHOTO 3HaHMS; (YHKIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa Ui PEeIICHUS

ouogoruu B CHCTEMCEC

KHU3HEHHBIX TPo0IeM;

c(hOpMHUPOBAHHOCTH YMEHHUS
pacKpbIBaTh cojiepKaHue
OCHOBOIIOJIATaI0IUX OMOJIOTHUYECKUX

TEPMUHOB M MTOHSTUH: )KU3Hb, KIICTKA,
TKaHb,
HOIYJISAIKS, IKOCUCTEMa, OHMOICHO3,
ouocdepa; (oOmeH

OpraH, OpraHusM, BH],
MeTabonu3mM
BEILIECTB U IIPEBpALICHUE SHEPTUM),
roMeocTas (camoperynsauus),
Oenka,  CTpyKTypHas

CHUCTEM,

OuocHHTE3
OpFaHI/I?,aIH/I?I KHUBBIX
JTUCKPETHOCTD,
CaMOBOCITPOM3BEICHUE
(penmponykuys),
U3MEHYNUBOCTbD,
poct W

caMoperyJenus,

HACJIEICTBEHHOCTb,
SHEPro3aBUCHUMOCTb,
pa3BUTHE,  ypOBHEBas
OpraHu3aIus;
c(hOopMUPOBAHHOCTH yMEHUS
pacKpbIBaTh coJiep)KaHue
OCHOBOIIOJIAralOIUX OMOJIOTHUECKUX
KJI€TOYHOM,
MYyTallMOHHOM,

MPOUCXOKACHUA

TEOpUH U
XPOMOCOMHOM,
9BOJIIOLIMOHHOM,

THUITIOTEC3:

YKU3HU U YEJIOBEKA;
c(hOopMUPOBAHHOCTH yMEHUS
pacKpbIBaTh OCHOBOIIOJIAT a0 IINE
OMOJIOTHYECKHUE 3aKOHBI u
3akoHomepHoct (I. Mennens, T.
Moprana, H.M. Basunoma, O.
lexkkens, ®. Mriomiepa, K. Bbopa),
TPaHMIBI  HUX  [PUMEHUMOCTH K
YKUBBIM CUCTEMaM;

NpuoOpeTEeHne ONbITa TMPUMECHEHHS
OCHOBHBIX

METOJ0B HAay4YHOI'O

IIO3HAaHUs, HCIIOJIB3YEMBIX B

OUOJIOTUM: HAOJIOAEHUS W OIWUCAHUSI
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- BBISIBJIATh IPUYUHHO-CJICJICTBEHHbBIC
CBSI3M WM AaKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ pelieHus,
HaXOJUTh apryMEHTHI JUISt
JI0Ka3aTelIbCTBA CBOUX YTBEPIKICHUM,
3a/1aBaTh MapaMmeTpbl M KPUTEPHUU
pelieHus;

- AHAJIM3UPOBATH MOJYYCHHBIC B XO4C
peuienus 3a1a4u pe3ybTaThl,
KPUTUYECKHU OIICHHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIOBUSAX;

- yMETb IIEPEHOCUTHh 3HAHUS B
MO3HABATEJIBHYI0 M MPAKTUYECKYIO
00J1aCTH JKU3HEICITSIHEHOCTH,

- YMETb HUHTErPUPOBATH 3HAHHUSI U3

Pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BBIABHUI'AaTh HOBBIC niacu,
npeajiaraTb OpUruHaJIbHBIC ITOAXOObI
" PCHICHHA,

- CIIOCOOHOCTh HMX HCIIOJIB30BAaHUS B
NO3HaBaTEJILHOMN " COLUAIIbHON
MpaKTUKE

JKUBBIX  CHCTEM,  TPOIIECCOB  H
SIBJICHHU; OpTaHU3AIMH ¥ TIPOBEICHUS
OHOJIOrMYECKOT0 JKCIICPUMEHTA,
BBIIBIDKEHUS THUIIOTE3, BBISIBICHHUSA

3aBUCUMOCTH MCKAY HUCCIICAYCMbIMU

BEJIMYMHAMH, 00BsICHEHUS
MOJTYYEHHBIX pe3yJIbTaToOB u
(hopMyupoBaHHS BBIBOJIOB c

WCIIOb30BAHUEM HAYYHBIX TOHSTHH,
TEOpUH U 3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHHUS
BBIJICJISATh CYIIECTBEHHBbIE MPHU3HAKU

BUPYCOB, KIETOK MpPOKAPUOT U
JYKapHuoT; OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpraHU3MOB,

BHJIOB, OMOI€OIIEHO30B B DKOCHCTEM;

OCOOCHHOCTH  IIPOLIECCOB  OOMEHa
BEILIECTB M MPEBpAILCHUS YHEPTUU B
KJIeTKe, (DOTOCHHTE3a, IIACTUYECKOTO
u SHEPreTUYECKOro oOMmeHa,
Meno3a,

XCMOCHHTEC34a, MMHTO34,

OIJIOAOTBOPCHUA, PasBUTHA n
Pa3SMHOXKCHUA, HHIUBUAYAJIBbHOI'O

pa3BUTHS OpraHu3Ma (OHTOreHe3a),

060pBOBI 3a CYLLIECTBOBAHHUE,
€CTECTBEHHOI'O otbopa,
BU1000pa30BaHus,

IpUCHOCOOIEHHOCTH OpraHUu3MOB K
cpexne oOuTaHus, BIIMSIHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPOIIOTCHHBIX N3MEHEHUH B
OKOCHUCTEMaX  CBOCM  MECTHOCTH,
KpyroBOpOTa BEIIECTB "

MpeBpaIieHue YHepruu B Ouocdepe;
c(hOpPMUPOBAHHOCTh YMEHHS pEIIaTh
OMOJIOTUYECKHE 3a/1au, COCTaBIIATH
TeHOTUITUYECKHE CXEMBbI
CKpCIMBAHUS JUISI Pa3HBIX THIIOB
HACJIeIOBaHUS MIPU3HAKOB y
OpPTaHHW3MOB,  COCTaBJISATH  CXEMBI
MepeHoca BEUIECTB U JHEPruu B
JKOCHCTEMAX (uenu IIATaHWUs,
TIUILEBBIE CETH)

OK 02 Hcnons3oBaTh
COBPEMEHHBIE CPENICTBA
MOMCKa aHaIu3a u
UHTEPIIPETALAN
uH(bOopMaluu 1

B o0mactm 1EHHOCTH HAyYHOTO
IIO3HAHUS
-c(hOpMHPOBAHHOCTH

MHPOBO33pPCHUA, COOTBETCTBYIOILICTO

c(hOopMUPOBAHHOCTH YMEHUH
KPUTHYECKH OIICHUBATh WH(POpMAITHIO
OHOJIOTUYECKOTO coJiepKaHus,

BKITIOYAIOIIY IO ICEBAOHAYYHBIC
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nH(pOpMaIMOHHBIE
TEXHOJIOTHUHU AJIA
BBITTOJIHEHUS 32144
npohecCHOHATBLHOM
JeSITeIIbHOCTH

COBPEMEHHOMY YPOBHIO  Pa3BUTHUSA
HayKH M OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOre KYJbTYp,
CIOCOOCTBYIOIIIETO OCO3HAHMIO
CBOEro MecTa B IOJIMKYJIBTYPHOM
MHpE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM U
YUTATEJIbCKON KYJIbTYpPBI Kak
CpPEACTBA B3aUMOJCUCTBUS MEXIY
JIIOABMHU U TIO3HAHUS MUPA;

- OCO3HaHHC€ NI ECHHOCTHU Haquoﬁ

JeSTCIIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MIPOCKTHYIO u
HCCIIEAO0BATEIIbCKYIO0  JICSITEIbHOCTD
WHIVUBUAYAIBHO U B TPYIIIIE;
OBnanenue YHUBEpPCAIbHBIMU
y9eOHBIMU IIO3HABaTEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

- BIAJETh HABBIKAMHU IIOJYYCHUS
nH(pOpPMAIIMU U3 UCTOYHHKOB Pa3HBIX
THUIIOB, CaMOCTOSITEITLHO

OCYHICCTBJIATH IIOHUCK, aHaJIu3,
CUCTCMATHU3AlIUI0 W HHTCPHPCTALNIO
nHQOpPMAMK PA3TUIHBIX BHIOB U
(dhopm npencTaBiIeHuUs,

- CO3daBaTb TEKCTbI B Pa3JIMYHBIX
(bopMaTax C YUCTOM Ha3HAYCHUA
uHbOpMalUU U 1IEeJIEBOH ayJTUTOPHH,
dopmy
MpCACTABJICHUA U BU3YyAJIU3allNH;

BbIOMpas  ONTHUMAJIbHYIO

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ WHpOpMaluu,  e€e
COOTBETCTBUE PaBOBBIM "
MOpaJIbHO-ITHYECKUM HOpMaM;

cpeacTBa
MH(pOPMaIMOHHBIX U

KOMMYHHKAIITUOHHBIX TEXHOJIOTUM B

- HCIIOJb30BaTh

peIHeHI/II/I KOTHHUTHBHBIX,
KOMMYHI/IKaTI/IBHI)IX nu
OpFaHI/ISaHI/IOHHBIX 3a1a4 C
coOIIroIeHrEM TpeboBaHUit

HPrOHOMHUKH, TEXHUKU OE€30MaCHOCTH,
pecypcocOepexeHus,
NPaBOBBIX M ATHYECKUX HOPM, HOPM
nH(pOPMAIMOHHOH 0€30MacHOCTH;

T'MT'CHBI,

3HaHUS W3 PA3IUYHBIX HCTOYHHKOB
(cpenctBa MaccoBoi HMH(pOpPMAIIHH,

HAYYHO-TIOMYJISIPHBIE ~ MaTepualbl);
UHTEPIIPETUPOBATD ATHUYECKHE
ACIICKTHI COBPCMCHHBIX
HCCIIeJOBaHUI B OuoJIoruu,
MCAUIIUHE, 6I/IOTGXHOJIOI‘I/II/I;
paccMarpuBaTth I ENINZIAE
JKOJIOTUYECKHE po0IIEMbI

COBPEMEHHOCTH, (HOpMUPOBATH IO
OTHOLICHUIO K HHUM COOCTBEHHYIO
HO3ULIUIO;

c(OPMHPOBAHHOCTh yMeHUH
co3/1aBaTh COOCTBEHHBIE TMCbMEHHbBIE
U YCTHBbIE COOOIIEHUS Ha OCHOBE
Ouosornyeckoil  mHpoOpMaIMKU U3
HECKOJIBKUX HCTOYHMKOB, TI'PaMOTHO
WCIIOJIB30BaTh TMOHATUMHBIA anmnapar
6uosiorun
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- BJIaJ€Th HAaBbIKaMHU paCIIO3HaBaHUA

u 3alLUTHI uHopManuy,
nH(pOPMAITMOHHOM 0e301acCHOCTH
JUYHOCTHU
OK 04. 3ddextuBHO TOTOBHOCTb K CaMOPa3BUTHIO, | MPHUOOPETCHUE OIBITA IPUMEHEHUS
B3aHMOI[eﬁCTBOBaTB )41 CaMOCTOSTEIILHOCTHU u | OCHOBHBIX MCTOOOB HAay4YHOI'O
paboTaTh B KOJUIEKTUBE U CAMOOTIPE/IETCHHUIO; MO3HAHUS, HCIOJIBE3YEMBIX B
KOMaHie Ouosoruu: HaOIIOJCHUS U OIMHMCAHUS
-OBJIa/ICHUE  HaBbIKAMU  y4eOHO-
. . KUBBIX  CHCTE€M, IPOLIECCOB U
HCCIIEA0BATENIbCKOM, TMPOEKTHOW U

COLIMAJIbHOM AeSITEIIbHOCTH,
OBnanenune YHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMH JICHCTBHUSIMHU:

0) COBMECTHasl IeATEIbHOCTb:

- IOHHMAarh W  HCIOJb30BaTh
MPEUMYIIECTBA KOMaHIHOMH U
WH/IMBUYaIbHOM paboTHI,
COBMECTHOH

- [pPpUHUMATL LCIIN

NeSTeIbHOCTH, OPraHU30BBIBATH W
KOOPJAMHUPOBATH JIEUCTBHUS TIO €€
IOCTMIKEHMIO:  COCTaBJIAThL  IIJIaH
JIeHCTBHH,
y4eToM

O6CY)KI[8.TB PE3yJIbTaThl COBMECTHOM

pacipeneNiaTh pojid ¢
MHCHHI YYaCTHHUKOB
padoTHI;

- KOOpDIMHUPOBaTh M BHINOJHAThH
paboty B
BHUPTYaJTBHOTO U KOMOMHHPOBAHHOTO

YCIIOBUSAX  pPeajbHOro,
B3aMOJCHCTBUS;

- OCYIIECTBIISTH IIO3UTUBHOE
CTpaTernueckoe MIOBEICHUE B
Pa3MUYHBIX CUTYaIIUAX,
TBOPUYECTBO U BOOOpakeHHe, OBITh

HMHHUIIUAaTUBHBIM

MMPOSABJIATH

OBnanenue YHUBEpPCAIbHBIMU
PETyJISATUBHBIMU JIEHCTBHAMMU:

T') IPUHATHE ce0sl U IPYTHUX JIIOACH:

- IPUHUMATh MOTHBBI M apTyMEHTHI
IpyTuX aHamn3e
Pe3yIbTaTOB JIEATEILHOCTH;

- TpU3HaBaThb CBOE IpPaBO M IPaBO

JPYTHX JIIO/IeH HA OLTHOKHY;

IONed  IIpH

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh
MHUP C HO3UIMHU APYrOro YeIoBeKa

HBHCHHﬁ; opraHnu3alvii U MpOBCIACHUA
OHOJIOrMYECKOI0 OKCIICPUMCHTA,
BBIABUKCHHSA THUIIOTC3, BBIABICHUA
3aBUCUMOCTH MEXKAY HUCCICAYEMBIMU

BEJIMYNHAMHU, 00BsiICHEHUS
IOJIyYCHHBIX pe3yabTaToB u
bopmMyIHpoBaHUS BBIBOJIOB c

UCIIOJIb30BAHUEM HAy4YHbBIX TOHATHMH,
TEOpPU U 3aKOHOB

OK 07. CopnericTBOBaTH
COXPaHEHUIO OKpYXKarolei
Cpenpl,
pecypcocOepexeHHIo,

B o0itacty 3K0I0THYECKOT0
BOCIIUTAHUA.

- ¢(OpMHUPOBAHHOCTH IKOJIOTHUSCKOMN
KYJIBTYPBI,

IIOHUMaHUEC BIIMSTHUA

c(hOopMUPOBAHHOCTH YMEHUS
MIPUMEHSITh MOJTYYCHHBIE 3HAHUS JUIS
00BsICHEHUSA OMOJIOTMYECKUX

IIpOLECCOB U HBHCHHﬁ, AJId TIPUHATHUA
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MIPUMEHSTH 3HAHUS 00
W3MEHEHUU KIIMMaTa,
TPUHIUITB OEPEXKITNBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHIX

COIMATIEHO-9KOHOMHYECKHX
MIPOLIECCOB HAa COCTOSTHUE MPUPOIHON
U COLMAJIBHOW CPEJIbI,
r100a7J5HOTO

OCO3HaHME
XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
- IUIAHWPOBAHME M OCYIIECTBICHUE
JICHCTBUI B OKPYXarLIEH cpelne Ha
OCHOBE 3HAaHUA LEJIed YCTOMYUBOIO
pa3BUTHS YEJIOBEUECTBA;

JIEHCTBHH,
OKpYKarolein

AKTHUBHOC HEIIPUATHEC

MPUHOCSIIUX  BpEJ
cpene;

- yYMEHHUE MIPOTHO3UPOBATH
HeGHaFOHpI/IHTHBIe 9KOJOTHUYCCKUEC
IIOCIICACTBUA MpCaAIpUHUMACMBbIX

JENCTBUMN, IPEAOTBPALATh UX;

MPAKTUYECKUX pelIeHui B
MOBCEAHEBHOM JKM3HM C  IICJIBIO
obecreyeHnss 0€30IIaCHOCTH CBOETO
3I0POBbSL U 370POBBS OKPYKAIOLIUX

MoJed,  COOJIOJEHUS  3JI0POBOTO
o0Opa3a JKM3HHM, HOPM TPaMOTHOTO
IIOBEJCHMUS B OKPY KaOIIeH
HIPUPOIHOMN cpene; [IOHUMAaHUe
HEOOXOIUMOCTHU HCIIOJIb30BaHUS
JTOCTH)KCHU COBPEMEHHOU OMOJIOTHH
Hu OMOTEXHOJIOTHI JUTSt
panoHAIBHOTO
MIPUPOTOTIONB30BAHUS

IIK 3.1. [InmanupoBats 1
MIPOBOJIUTD 3aHATHUSA C
JIETHbMH PAHHETO U
JIOLLIKOJIBHOI'O BO3pacTa.

-chOopMHPOBAHO MOHUMAaHUe
CTPOEHHUS, MHOT000pa3us U
0COOEHHOCTEH YKUBBIX CUCTEM

Pa3HOTr0 YPOBHSI OpraHU3alINH,
yMEeT OIpeesaTh KUBbIE OOBEKTHI B
MIPUPOJIE;

-c)OpMUPOBAHBI HABBIKU MTPOBEICHUS
MPOCTEUIIINX
AKCIIEPUMEHTAIILHBIX UCCIEAOBAHUNL;

OMOJIOrMYECKUX
- Ppa3BUTBl yMEHHS WCIOIb30BaTh
nHpopmanuio OMOJIOrMYECKOTO
Xapaktepa u3 Pa3TUYHBIX
HCTOYHHKOB;

-copMHUPOBaHBI YMEHHUSI
MPOTHO3UPOBATh MOCTEACTBUS CBOEH
JEATEIbHOCTH 10 OTHOIICHHIO K

OKpyXaroliel cpeae, COOCTBEHHOMY

3JI0POBBIO; 000CHOBBIBATh u
coOnoaaTb Mepbl  NPOPUIAKTHKI
3a00JIeBaHUH.

VYyactue B ceMuHapax IO paszenam
JUCLUILINHBL, JOKJIaJIbl,
npeseHranu. IToaroroska rimoccapus




1.3. PexoMeHayemoe KOJIMYECTBO YaCOB HA OCBOeHHE padoueil mporpaMMsbl yueOHOi

AUCHHUIIJINHBI:

0 CIEeNHAJTLHOCTH | 44.02.04 | | CrnenuajibHOe J0IKOJbHOE 00pa3oBaHue

BCEr0 4acoB B TOM YHCJIE
MaKCHUMaJIbHON y4eOHOW Harpy3ku 00ydaromerocs 4acoB, B TOM 4HUCJIIE

00s13aTesIbHON ay TUTOPHOM yueOHOI Harpy3Ku 00ydaromerocs 4acoB,

CaMOCTOSTEILHOM pa6OTBI o6yqa}omeroc;1 4acoB,



2. CTPYKTYPA Y COAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bun yuebHol paboTh

O0BeM B yacax

O6bem 06pa3oBaTenbHOI MporpaMMbl y4eOHOW AMCHUILUINHBI 76
OCHOBHOE COJIep)KaHNE 76

B T.U.:

TEOpeTHIeCKoe 00yueHne (JICKITUN) 40

npakTu4yeckoe oO0yuenue (MPaKTUYECKHE U CEMUHAPCKUE 3aHSTHS) 35

[IpodeccrnonanbHo OpHEHTUPOBAHHOE COJEpIKAHUE (COIepIKaHne 15

MPUKJIIATHOTO MOJTYJISI)

B T.U.:

TEOPETHUECKOE 00yUeHHE 9

IpaKkTUYeCcKoe 00yUYeHue 6

caMOCTOSTeIbHAsI paboTa 1

KonTponbHbie paboTh HET

Hrorosas arrecranus Qg epeHIMPOBaHHBIN

3a4eT 2 CeMECTp
HUTOI'O 76
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2.2. TemaTn4yecKHuil IJIaH U COEPKAHUE TUCUUILINHBI

| OVII.13 buosnorus |
[raumenosanue oucyunaumnvi]

Howmep paznenos u Coneprkanue yueOHOro Marepuaia (OCHOBHOE U O6Bem dopmup
TEM npodecCHOHATBLHO-OPHEHTUPOBAHHOE); JTa00OpaTOpHBIE 9acoB yeMble
U IPaKTUYECKUE pabOoThl; cCAMOCTOATEIbHAs paboTa o0miue
o0Oyyaroluxcsi; KypcoBasi pabota (IpoeKT); KOMIIETE
MPUKIATHON MOAYIIh HIUH U
(ecau npedycmompenvl) npodecc
MOHAIIbH
bIC
KOMIIETE
HITUU
1 2 3 4
OcHOBHOE coJiepKaHue
BBeaenue 2
Tema 1. Cogepxanue yueOHOro MaTepuana
buoJsiorust kak
Hayka. Oomas
XapaKTepUCTHKA
SKH3HH
Jlexumn 2 2
1 CoBpeMeHHbIE OTpacau OUOJIOTHYECKUX 3HAHUN OK-1
2 CBs3b OMOJIOTHH C IPYTHMMHU HayKaMu: Onoxumusi, onopusunka, OK-2
OMoOHMKA, TeHoreorpadus U ap OK-4

3 Poie 1 MecTo 6uosioruu B GopMupoBaHIH COBPEMEHHOM HAyYHON
KapTUHBI MUpa

4 YpoBHU opraHu3anuu kuBoi Marepuu. OOm1ast XapakTepucTUKa
YKU3HHU, CBOMCTBA KHUBBIX CHCTEM

Pasznen 1. OCHOBBI U TOJIOTMH

Tema 1.1. Coneprkanue yueOHOro MaTepuana OK-1
CTpyKTypHO- OK -2
(pyHkuuoOHAIBbHASA
opraHu3anus
KJIETOK

Jlexmun 1

1 | Knerounas teopus (T. [lIsann, M. llIneitnen, P. Bupxos).

2 OCHOBHBIC TTOJI0KEHHS COBpGMCHHOfI KJIETOYHOM TCOpHHU.

3 OI[HOKJ'IGTOLIHI)IG U MHOT'OKJICTOYHBIC OpTraHHU3MbI

[IpakTudeckue u CtpoeHue mpokapuoTuyeckoit kietku. CTpoeHue 3

CEMHUHAPCKHE 9YKapUOTHYECKOHN KIICTKH.

3aHATUS

Tema 1.2 Coneprkanne yueOHOT0 MaTepuana OK-1
Hexnerounbie OK -2

(¢opmbI KHU3HU

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE
(coaep:kaHue MPUKJIATHOTO MOIYJIA)

Jlexuus 3HAKOMCTBO C HEKJIETOUHBIMH (pOpMaMHU KU3ZHU 1
(Bupychl, 6akTeprodarn)

3a0osieBaHus AbIXaTeNbHBIX MyTEH, ropia, Hoca.
Oco0eHHOCTH IPUMEHEHHUs] aHTHOMOTHKOB.
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[IpencraBnenne yCTHBIX COOOIIEHUN ¢ TPE3CHTAINEH

Temal.3.
XuMHu4YecKHii
COCTaB KJIeTKHU

Copepxanue yueOHOro Marepuaa

Jlexun

1 | MuKpo ¥ Makpo3JIeMEHThI

2 | MuHepaJibHbIE BEIIECTBA

3 | Bona, ee ponb B KJ1eTKe

IIpakTueckue u
CEMHHApCKHE
3aHATUSA

PaccmoTtpets Gopmyity Boab

OK-1
OK-2

Temal. 4.
Yriaesoabl M HX
poJIb B
JKU3HENEeATeILHOCT
H KJIeTKH

Conepixanue yueOHOro MaTepraia

Jlexnun

1 | Knaccudukanus yriieBoJioB

2 | OyHKIMH YTIIEBOJIOB

[IpakTnueckue u
CEMHHApCKHE
3aHATUA

3anonuuth Tabnuny: Kiaccudukanuus yriaeBoioB

CamocrosiTenbHas
paboTa CTyACHTOB

OK-1
OK -2

Temal.5. JInnuani
U HUX PpoJb B
JKH3HEIEeATEIbHOCT
H KJIeTKH

Copepxanue yueOHOro MaTepuana

Jlexun

1 | Knaccudukanus JunuioB

2 | OyHKINY JHIHIOB

IIpakTueckue u
CEMUHAPCKHE
3aHATHUA

3anonHuTh Tabauny I1poaykTsl mUTaHUsS GoraTbie
KUPaMU

CamocrosgreapHas
paboTa CTy/IeHTOB

OK-1
OK-2

Temal.6. CTpoenue
1 pyHKnmu 0e1K0B

Coneprkanue yueOHOro MaTepuana

Jlexnu

1 | Benku U UX CTpoeHuE

2 | Knaccudukanus 6e1xoB

3 | ®ynknuu 6EIKOB

4

[IpakTnueckue u
CEMUHAPCKUE
3aHATHUS

VYpoBHU opraHu3amnuu 0€TKOBON MOJICKYJIbI

OK-1
OK-2

Tema 1.7.
HykJienHoBbIC
KHCJIOTHI M UX POJIb
B
JKH3HEAEATebHOCT

CogepxaHue yueOHOTO MaTepuana

OK 2
OK-4
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H KJICTKH

Jlexuun
1 JAHK u ee poJib B KU3HEACATEIBHOCTH KIETKH
2 PHK u ee posb B )KM3HENESITENBHOCTH KIETKH
3 Oynknuu [IHK u PHK
[IpakTnueckue u | Crpoenue JJHK u PHK
CEMUHAPCKUE
3aHATUA
Tema 1.8. AT® Copneprxanue yueOHOTro MaTepuaa OK 2
U Ipyrue OK-4
opraHuyeckKue
coeJUHEHUSs B
KJIETKe
Jlexuun
1 AT® u ee poib B KUZHEIEATEIbHOCTH KIETKU
2
IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (coep:KaHne
MPUKJIAJTHOI0 MOIYJIsA)
[IpakTuueckue u
CEMUHAPCKUE
3aHATUSA
Temal.9. Coneprxkanue yueOHOro Matepuana OK2
OO0OMeH BellIeCTB B OK-4
KJIETKe
Jlexnun
1 | llonsTue MmeTaboau3M. ACCUMUIISALINS U JUCCUMIIISINS — JIBE
CTOPOHBI MeTa00JIN3Ma.
2 | Tumnbl oOMeHa BelecTB: aBTOTPOGHBIN U TeTepoTpOdHBIN, a3pOOHBIN 1
aHa’POOHBIN.
3 | Ilmactuueckuii oOMeH
4 | XemocuHTE3
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE
(coeprkaHue MPUKJIATHOTO MOTYJIsA)
Jlexuus [TpoaykThl TUTaHUS COAEpIKAIUE OCIKH, JKUPBI, OK-1
YTJIEBOJIbI OK-2
I1K3.1
Temal.10 Coneprkanue yueOHOro MaTepuana OK2
I[luTtanue KJIETKH OK-4
Jlexiuu
1 | Coco6bl muTaHus
2 | ABToTpo(hHOE MUTAHUE
3 | ®orocuHTE3
4 | XemMocHHTE3
IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE COAEPKAHUE (COLePKAHME
NMPHUKJIAJTHOT0 MOIYJIA)
Jlexusa CnocoObI MUTAHUS PACTUTEIBHBIX U KUBOTHBIX OK-1
OpraHU3MOB OK-2
ABTOTpOGHBIN U reTepoTpodHbIN c10cod MUTAHUS I1K3.1
Pa3nen 2 Pa3vHokeHHe M HHAMBHYAJIbHOE PA3BUTHE OPTaHU3MOB
Tema 2.1 Copneprxanue yueOHOro MaTepuaa OK 2
Ku3HEeHHBIN UK OK-4

KJIETKHU
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Jlexun ‘

1 KiieTouHblid UK, €ro Mepuoabl

Anontos

2
3 | Unatepdaza
4

Tema 2.2
MuTo03. AMHTO3.

Conepxanue yueOHOro MaTepraia

Jlexun

1. | MwuTo3, €ro CTaJiuM M MPOUCXOISAITUE TPOLISCCHI.

2. buonoruueckoe 3HadyeHre MHUTO3a

3. AmMuTo3s

IIpakTueckue u
CEMHHApCKHE
3aHATHUSA

3apucoBarb U paCCMOTPETh CXEMY MHUTO3a

OK 2
OK-4

Tema 2.3
Meiio3

Copepxanue yueOHOro MaTrepuaa

Jlexuun

1 Meiio3

2 | MexauusM Meliosa

3 | Konubroramus

4 | KpoccuHrose

IIpakTnueckue n
CEMHUHAPCKHUE
3aHATHUS

3apucoBarh U PacCCMOTPETh CXEMy Meiio3a

CamocrosiTenbHas
paboTa CTyACHTOB

OK-1
OK 2
OK-4

Tema 2.4
®opmbI
Pa3MHOKeHHU s
OPraHM3MOB

Cogepxanue yueOHOro MaTepuana

Jlexnu

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE
(coaepkaHue NPUKJIAAHOIO MOXYJIA)

Pa3zmHOXeHune

becnosoe pasMHOXKEHHE

WIN |-

Buasr 0eCII0I0r0 Pa3MHOKCHU

4

CamocrosgrenpHas
paboTa CTy/IeHTOB

BereratuBHoe pa3MHOKEHHE

OK-1
OK 2
OK-4

urTor

JI-20/5/
I13-13/2/

2 ceMecTp

Paznen 3.

OCHOBBI F€eHeTUKH

Tema 3.1
Hcropus
pa3BuTud
TeHEeTHKH

Conepxanue yueOHOro MaTeprasa

Jlexnnn

1 | I'uOpuaoaoruyecKuii MeTos

2 | MoHorubpuaHoe CKpenuBaHie

OK-1
OK 2

OK-4
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w

IIpaBuiio pacuierieHus

4 3aKOH YUCTOTHI TaMET

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE
(conep:kaHue MPUKJIATHOTO MOIYJIA)

[IpakTnueckue u

Ponurenu u pebeHOK (Haciej0BaHUE BHEITHUX

CEMUHAPCKHE IIPU3HAKOB)
3aHATHA Pemrenne 3amau
CaMocTrosgTenbpHas
paboTa CTyICHTOB
Tema 3.2 CopepxaHue yaeOHOTO MaTepralia OK-1
JAurudopuaHoe OK 2
CKpeluBaHue OK-4
Jlexuun

1 3aKOH HE3aBMCHUMOT0 HACJIEJOBAaHMS TPU3HAKOB

2 | Pemetka ITunnera

3 | XpomMocoMHas TeOpHs HACIEICTBEHHOCTH

4 | 3akoH Moprana

5 | XpOMOCOMHBIE KapThl
[IpakTrueckue n Pemienue 3amau Ha AMTHOPUIHOE CKPEIIUBAaHUE
CEMHUHaApPCKHUE
3aHATUS
CaMocTrosgTenbHas
paboTa CTyICHTOB
Tema 3.3 Coneprkanue yueOHOro MaTepuana OK-1
I'eneTn4eckoe OK 2
omnpeeieHue moJia OK-4
Jlexunn

1 | Teopus HacienoBaHMs OJIa

2 | HacnenoBanue npu3HAKOB, CIETICHHBIX C MTOJIOM

3 | U3MeHunBOCTD, BUbI H3MEHYHUBOCTH
[IpakTrueckue u MyTtauuu, BUIbI MyTalun
CEMUHAPCKUE 3aHATHUS
Pa3nen 4. I'eneTnka yesoBeKa
Tema 4.1 MeToasb! Coneprxanue yueOHOro MaTepuaa OK-1
HCCJaeI0BaHusI OK 2
reHeTHKH YeJJ0BeKa OK-4
Jlexun

1 | ITomynsMOHHBIA METOX

2 | Bau3HenoBsIi METO

3 | lluToreHeTHYECKUH METOT .

4 | 'eHeTHYECKUIT METOJ
[IpakTnueckue u Merton cocTaBieHus: pOAOCIOBHBIX
CEMUHAPCKUE
3aHATUS
Tema 4.2 Coneprxanue yueOHOro MaTepuaa OK-1
I'eneTtuka n OK 2
310POBbe OK-4
Jlexnn

1 ['enHble 3a001€eBaHUsA

XpOMOCOMHBIE 3a00JIeBaHUS

2
3 | bauskopoacTBeHHbIE Opaku
4
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[IpakTnueckue u

[TpoGaemMbl reHeTHYeCKOr 0€30MacCHOCTH

CEMUHAPCKUE
3aHATUSA
Pazpeu 5. OCHOBBI IBOJIIOIHHA
Tema 5.1 Coneprkanue yueOHOro MaTepuasa OK-1
Pa3Burue OK2
3BOJIIOLIMOHHOIO OK-4
y4yeHus JlapBuHa
Jlexuun

1 | Cucrema oprannueckoii npuposbl K. JIlunnes

2 | Cucrema opranndeckoit mpupoasl JK.b.Jlamapka

3 | Yapaw3 [lapBuH U ero Teopus
[IpakTudeckue u Pa3BuTHE MaNeOHTONIOTHH, aHATOMUU, SMOPHUOIIOTHH
CEMHHApCKHe
3aHATHUS
Tema 5.2 Coneprkanue yueOHOro MaTepuasa OK-1
Honyasiuuun OK 2
Jlexkun OK-4

1 | B3auMOOTHOIIICHUS B TOIYJISIIIASIX

2 | llonynsuuoHHasi TeHETUKA

3 | 'enodonn

4 | 3meHenus reHodoH/1a
Tema 5.3 Cogepxanue yueOHOro MaTepuana OK-1
EcrecTBeHHbI OK -2
0T0O0p M ero (hopMblI
Jlekuun OK-7

1 | ®akTopsl BHEIIHEW Cpe/ibl MPUBOASIIUE K €CTECTBEHHOMY 0TOOpY

2 | TBopueckasi poJib €CTECTBEHHOTO 0TOOpa

3 | buonornueckas aganranus Jlomumopdusm

Jlexums IIpodeccuonaibHO-OpHMEHTHUPOBAHHOE COJIEPKAHUE

(comep:kaHue NPUKJIATHOTO MOIY.JIfA)
HckyccTBeHHBIN 0TOOp, €0 poJib B KHU3HU YEJIOBEKa

Tema 5.4 I'naBuble | Conepkanue ydeOHOro MaTepuana OK-1
HANIPABJICHHUS OK -2
3BOJIIOLMHU OK-7
OPraHu4YecKoro
MHupa
Jlexnu

1 | Apomopdo3

2 | Unnoaganramus

3 | Herenepanus
[IpakTuueckue u TumbI HBOMOIIMOHHBIX H3MEHEHUI: MTapaiennsm,
CEMUHAPCKUE KOHBEPTEHITUS, JINBEPT CHIINS
3aHATUS
Paspnea 6. OcCHOBBI CeJleKIMH U OMOTEXHOJIOT UM
Tema 6.1 Coneprkanne yueOHOT0 MaTepuana OK-1
OcHOBHBIE METOABI OK -2
CeJIEKIIUU U OK-7

OMOTEXHOJIOTMH

Jlexun

1 OCHOBHBIC METOJABbI CCICKIINH

2 | LleHTpBI IPOUCXOXKACHUS KYJIBTYPHBIX PACTCHUN
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3 | 3akon romonornueckux psios

IIpakTueckue u Meroab! KJIIETOYHON MHKEHEPUHU
CEMHHApCKHe
3aHATHUS
Pazgen 7 AHTpOMNOreHes
Tema 7.1. Copepxanue y4eOHOT0 MaTepuasa OK-1
IToJi0:KeHME OK -2
YeJI0BeKa B OK-4
cucreme OK-7
KMBOTHOT'0 MHpa IIK3.1...
Jlexuun
1 | Jloxa3arenbCcTBa MPOUCXOKICHMSI YEIOBEKA OT JKUBOTHBIX
2 | CucremaTnyecKkoe MojgoXKeHHe COBPEMEHHOI'0 YeJI0BeKa
3 | OTnuyns yenoBeka OT JKUBOTHBIX
4 | OcHOBHBIE CTaJIMU aHTPOIIOTeHE3a
[IpakTnueckue u Packel 1 ux npoucxoxaeHue
CEMHHapCKUe
3aHATHS
Paznea 8 OCHOBBI IK0J10THH
Tema 8.1 Dxkoutorusi | Cogepxanue yaueOHOTo MaTepuana OK -2
KaK HayKa OK-4
Jlexun OK-7
1 | IToHsTue H5K0I0rH4ecKoro (haxTopa. IK 3.1
2 | Knaccudurkanms 3koa0ru4eckux (hakTopoB.
3 | Apanranusi opraHu3MoB
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue
MPUKJIAJTHOTO MOYJIsA)
[IpakTrueckue n Cpenpl 0OuTaHNUs OPraHU3MOB: BOJHAS, HA3EMHO-
CEMHHApPCKHe BO3/IyIIHAS, TOYBEHHAs!, BHYTPUOPTraHU3MEHHAas
3aHATHUS KOHKYpeHTHOE B3aMMOICHCTBHE
Tema 8.2 Coneprxanue yueOHOro MaTepuasa OK -2
JKOJIOTHYECKHUE OK-4
cooduecTBa OK -7
Jlekuun K 3.1
1 | DxocucTemsl
2 | Knaccudukanus s3kocucteM
3 | CKyCCTBEHHBIE YKOCHCTEMBI
[IpakTnueckue u CrpykTypa coob1ecTBa
CEMHHapCKHe
3aHATUSA
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJIeP:KAHME
(coaep:kaHue MPUKJIATHOTO MOXYJIA)
Jlexusa [TnmeBkie nenu. DKOJTOTHYECKUE TUPAMUIBI
B3anmocBs3b opranu3MoB B cO00IIECTBE
CamocrosiTenbHas
paboTa CTyIeHTOB
Pa3znen 9 IBoJionus 0uochepsl U YeJT0BEK
Tema 9.1 I'unore3sl | Conepkanue yueOHOro MaTepuaa OK -2
0 NIPOUCXOKACHUHU OK-4
JKM3HH OK-7
Jlexun IIK 3.1

18




1 | Kpeanmonusm
2 | I'mnotesa caM03apOoxkICHHUS
3 | 'mnore3a mancnepmMuu
4 I'unore3a GMOXUMHUYECKON 3BOJIIOLIUA
[IpakTuueckue u JAnddepennupoBanHblii 32aueT 2
CEMUHAPCKUE
3aHATHA
J1-20/4/
I13-22/4
Bcero: 76
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3. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM

TACIATLITAHBI

3.1. MaTepI/IaJ'IBHO'TeXHI/ILIeCKI/IC YCJI0BHUA pCain3ali AUCHUIIIIMHBI

Peanuzanus paGoueit mporpaMmbl yueOHON AUCHUILTHHBI IIPEIoiaracT Halu4yue:

3.1.1 yueGHOro Kabunera M 105
Kabuner Ouonoruu
3.1.2  nmaboparopuu uHPOPMATUKU U MH()OPMAITIOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIi;
3.1.3 3ama OuOJIMNOTEKA;
YUTAJbHBIN 3aJ1 C BBIXOJOM B ce€Th MIHTEpHET.
3.2 O6opynoBaHue yueOHOro KabuHeTa U padounx MecT KabnHeTa
Ne HaumeHnoBaHust 00bEKTOB U CPEJCTB MaT€pUAIbHO-TEXHUYECKOTO [Ipumeuanus
oOecrieueHus Ommemka +,
npu HATUYUU
O06opyaoBanue yueOHOro KabuHera
1. | paGouue MecTa Mo KOJUYECTBY 00yUaroUMXxcs — He MeHee 25 +
2. | pabodee MeCTO MpEToIaBaTelis; +
3. JIOCKa I MeJia +
Y4eOHO-HArISHBIE TTOCOOHS
1. TemaTnueckue TaOIALBI +
2. | Iloptpetsr +
3. | CxeMbI 110 OCHOBHBIM pa3jieliaM KypCOB
4. | Inarpammsl u rpaduku
5. ATiacel
Y4eOHO-MeTOINYECKUN KOMIUIEKC
1. Marepuasl TEKYLIEH U IPOMEKYTOYHON aTTECTALIMU
(3anonnsemcs npu Haluyuy 8 Kabureme)
[{udpoBbie 0OpazoBaTeIbHBIE PECYPCHI
Lughposvie komnonenmol yuebHo-MemoOu4ecKUx KOMNJIEKcos
1. | Ilpe3enrtauuu no pazaenam
OKpaHHO-3BYKOBBIE I1OCOOUS
Buneomarepuaisl o paszenam
TexHUUECKHE CpelICTBA 00yICHUS
[3anonnaemcs npu Hanuyuu 6 kKabuneme 6 COOMEeMCMEUU co cneyugurayue]
Ne HaumenoBaHus 00BEKTOB U CPEJICTB MaTEPUATBHO-TEXHUYECKOTO [Tpumeuanus

obecrieueHus

Ommemxka +,
npu Haiuduu

Texuuueckue cpeacra o0yuyenus (cpencrsa MKT)




[lepcoHanbHbBIN KOMIBIOTEP C JIMLIEH3UOHHBIM TPOrPaMMHBIM 00€cTIeYeHHEM

JUIsE 00YYArOIIHUXCS

2 [lepconanbHbIN KOMIBIOTEP C JIMLIEH3UOHHBIM TPOrpaMMHBIM obecrieueHruem | +
JUISL IPenoiaBaTesst
3 [TpoekTop ¢ FKkpaHoM (TIepeIBHIKHOMN ) -
4 TeneBu3op ¢ yHMBEPCAIbHOW MMOACTABKOM -
5 BuneomarantodoH (Buaeoruieiiep) -
6 Aynuo-tieHTp -
7 MynbTUMEUNHHBIA KOMIIBIOTED +
8 CxkaHep ¢ NPUCTABKOM JJIsI CKAHUPOBAHUS CJIAi/I0B -
9 [TpunTep nazepHbIit +
10 | [ludposas Bumeokamepa -
11 | Iudposas poTokamepa -
12 | Cnaiig-npoekTop -
13 | MynpTuMeua mpoeKTop
14 | Cron ans mpoekTopa -
15 | Dkpad (Ha mITaTUBE WM HABECHOM) +
3.2. UudopmanmnoHHoe odecniedeHHe 00yUeHust
IlepeyeHb pekoMeHayeMbIX y4eOHBIX H3aaHni, UHTepHeT-pecypcoB, 1ONOJIHUTEIbLHON
JIUTEPaTypbl
OcHOBHbIE N€YaTHbIE UCTOYHUKU (2-3 U31aHus)
Ne BrIxonHbIE JaHHBIE 1€YATHOTO U3/IaHUS l'on I'pud
U3JIaHus
1. OOmast Owonorms: yueonuk st CIIO / monm  pemakmmen 2020 Pexom.
B.M .Koncraatuaosa. M.: Akagemus., 2020
2. HNonneBa A.}O. buonorus. Bech mIKOIbHBIM Kypc B cXeMax H 2019 Pexom.
tabmumax. — M., 2020
3. MawmonTtoB C. I'., 3axapoB B. b., Ko3nosa T. A. buonorus: yueOHuK 2021 Pexom.
UL CTYA. YUpekaAeHu# BbICI. 0Opa3oBaHus (O6akanaBpuat). — M.,
2021
JlONIOJTHUTEbHBIE MTeYaTHBIE HCTOUHUKH
No BrixogHble JaHHBIE IIEUaTHOTO U3JaHUS T'on I'pud
W3IAHHS
1 Hukurtnnckas T.B. buosorus: kapMaHHbIi cripaBoyHuK. — M., 2021. 2021 Pexom.
2 Cusornazos B. U., Aradonosa 1. b., 3axaposa E. T. buonorwus. 2020
O6u1as 6uonorus: 6a3oBblil ypoBenb, 10—11 kiacc. — M., 2020.
3 Cyxopyxkosa JI. H., Kyumenko B. C., iBanosa T. B. buonorus 2020

(6a3oBbIit ypoBenb). 10—11 kmacc. — M., 2020
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IIepeuens MHTEpHET-pECYPCOB

1.

2.

3.

4.

www.sbio.info (Bcsi Ouonorus. CoBpemMeHHass OMOJIOTHS, CTaTbW, HOBOCTH, OWOIMOTEKA).
www.window.edu.ru (EauHoe oxHO mocTyma K oOpa3oBaTelbHBIM pecypcam MHTepHeTa 1o
OMOJIOTHH ).

www.5ballov.ru/test (Tect mns aOUTypuEeHTOB MO BCEMYy IIKOJIBHOMY Kypcy OMOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKalMOHHBIE BUKTOPHHBI 1O OHOJIOTHH —
HKOJIOTUU Ha cepBepe BOpOHEKCKOrO yHUBEPCUTETA).

www.biology.ru (buonorus B OtkpbiToM Koyuiemke. CalT COACPIKUT AIEKTPOHHBIN y4eOHUK
no 6uonoruu, On-line TecTsl).

www.informika.ru  (O7eKTpOHHBIM y4YeOHUK, OOJBIIONW CHHUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonornveckass kapthuHa Mupa. Pasnen KOMIBIOTEPHOro ydyeOHHKa,
pa3paboTaHHOTO B MOCKOBCKOM IOCyIapCTBEHHOM OTKPBITOM YHUBEPCHTETE).
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4. KOHTPOJIb 1 OHEHKA

PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

KoHTposb 1 o11eHKa pacKpbIBAOTCS YEPE3 YCBOECHHBIE 3HAHUS U MPUOOPETEHHBIE CTYIEHTaMHU
YMEHHsI, HallpaBJIeHHbIE Ha (hOpMUPOBaHKE OOIIUX U TPO(HECCHOHATBHBIX KOMIIETSHIIUH.

Ko 1 HaumeHoBanue

Paspnen /Tema

Tun OLlEeHOYHBIX MEPOIIPUATHI

bopmupyeMbIX
KOMIIETEHIINH
OK 01. BeiOupars | Tema 1.1. buonorus xak Hayka. 3amonHeHne TaOJUIBI CTPOCHHE
CIoco0bI pemenus | OOmiast XapakTepUCTHKA KU3HU KJIETKH. Tect YPOBHH
3a/1a4 Tema 1.2. CtpykTypHO- opranuzanuu. TecT XUMHYECKUI
npodeccuoHanbHOM (GyHKIIMOHATIbHAS OPTaHU3aLIHs cocTaB KieTku OnHcaHue CXeMbl
JIEATEIIbHOCTH KJIETOK OIJI010TBOpeHUs. Pemenue 3anau
MIPUMEHUTEIBHO K | Temal.3. XuMuueckuii coctaB KIETKU | Ha onpeeIeHue
paznuuHbiM KOHTekcTam | Tema 3.1  Hcrtopus  pa3BuUTHS | TOCIEIOBATEIHLHOCTH
TE€HETUKU HYKJI€OTHIOB, aMHUHOKHUCIOT B
Tema 3.2 JluruOpuaHOE CKpENIMBAaHUE | HOPME W B CIIy4ae W3MCHCHHS
Tema 3.3 ['eneTnueckoe ONpeAeseHne | MOCIeI0BaTEIbHOCTH
rnozia nykineotuaos JHK. CpaBuenue
Tema 4.1 Meroasl wuccnenoOBaHUs | METOIOB uccaea0BaHus
TE€HETUKH YeJIOBEKa [IpakTrueckoe 3aHATHE.
Tema 5.1 PasButue sBomtonuronHoro | [IpeacraBnenue YCTHBIX
yueHnus J{apBuHa COOOIIEHUH C  Tpe3eHTalUEH,

Tema 5.2 Tlonynsuuu

Tema 5.3 EcrecTBeHHBII 0TOOp U €ro
hopmbI

Tema 7.1.11onoxeHue YeI0BEKA B
CUCTEME KHUBOTHOTO MUPA

IMOArOTOBJICHHBIX IIO0 IICPCYHIO
HCTOYHHUKOB, PCKOMCHIOBAHHBIX
nperoaaBaTCjIcM

OK 02. Hcnomp3oBaTh
COBPEMEHHBIE CpPEICTBa

NoMcKa, aHajau3a |
UHTEpIpeTaluu
uH(bopMauu 51
UH(POPMaLMOHHbIE
TEXHOJIOTUH TUTSt
BBITTOJIHEHUS 3a1a4
npodecCuOHATbHON
JeSITebHOCTH

Tema 1.1. buonorus kak Hayka.
OO1mas xapakTepUCTHUKA KU3HU

Tema 1.2. CTpykTypHO-
(GyHKIIMOHATTFHAS OPTaHU3AIIHS
KJIETOK

Temal.3. XuMuueckuii cocTaB KIeTKU
Tema 3.1 UcTopus pa3BUTHS T€HETUKU
Tema 3.2 JlurubpuiHoe cKkpeumBaHme
Tema 3.3 ['enetnueckoe ornpesesieHne
nosia

Tema 4.1 Metoasl HcCIeqOBaHUS
Te€HETUKH YeI0BeKa
Tema 5.1 Pa3Burtue >BOJIIOIMOHHOIO

yuenus JlapsuHa

Tema 5.3 EctecTBeHHBIN 0TOOp U €ro
¢bopmbl

Tema 5.4 [I'naBHble HampaBlICeHUS
9BOJIIOLIMH OPraHUYECKOro MUpa

Tema 7.1.

[lonoxxeHne denoBeka B
KUBOTHOT'O MUpPa

CUCTEMC

@pOHTAIBHBIN OIPOC
3anonHeHue CpaBHUTEIHHOU
Ta0JINIBI XapaKTEPUCTUK THIIOB
oOMeHa BeriecTB TecTsl

IIpoext

3anonnenue Tabnuisl «Bkiuaza
YUEHBIX B pa3BUTUE OUOIOTHM»
3anonHeHue CpaBHUTEIHHOU
TaOJMUIBI CXOJCTBA U PA3THUUN
JKUBOTO u HE KUBOTO
Brinosninenue 3aaHui
nuddepeHIPOBaHHOTO 3aUeTa
@pOHTAIBHBIN ONPOC

Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
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OK 04. DddextuBrO
B3aUMOJICUCTBOBATL |
paboTaTth B KOJUICKTHUBE
1 KOMaHJIe

Tewma 1.1.

buonmornss  kak  Hayka.
XapaKTepPUCTHUKA JKU3HU
Tema 1.7. HyknenHOBbIE KHUCIOTHI U
UX POJIb B KHU3HU KIETKU

Temal.9. OOMeH BemeCTB B KIIETKE
Tema 2.1 )Ku3HEHHBIN LUK KJIETKH.
Tema 3.3 T'enernueckoe ornpezaesieHue
nosa

O06as

Tema 4.1 Metonsl uCCIEIOBAHUS
T€HETUKH YeI0BEKA
Tema 5.1 Pa3Burue >BOJIIOIMOHHOIO

yuenus JlapsuHa
Tema 5.2 Tlonmynsamuu

CocraBreHue cxeM KpyroBopoTa
BEIIECTB, UCIOJIb3Ysl MAaTEPUATIbI
JICKIUU

Pa3pabotka rioccapus
®poHTaATIBHBINA OITPOC

Tect 1o Bompocam JIeKIUH
Pemenne 3agau Ha ompeneneHue
BEPOSATHOCTH BO3HUKHOBCHUS
HACJICJICTBEHHBIX TPU3HAKOB TPU
MOHO-, JId-, TMOJUTUOPUIHOM U
aAHATM3UPYIONIEM CKPEIIMBaHUH,

COCTaBJIEHUE  TEHOTHUIHYECKHX
CXEM CKpEIINBaHUS

Pemenue MPaKTUKO-
OPUEHTHUPOBAHHBIX  PACUYETHBIX

3a/laHUil 110 TIEPEHOCY BEIIEeCTBA
U DHEPrud B DOKOCUCTEMAX C
cocTaBlieHUE TPOhUUYECKUX Ieren
U IUpaMu] Ouomacchl M SHEpPruu

OK 07. CopnelicTBOBaTh

Tema 5.3 EcrecTBeHHBIN 0TOOp U €ro

Pecdeparsi, JIOKJIa IbI o

COXPAHEHHUIO dhopMbI 3aJJaHHBIM T€MaM, YCTHBIH OIpoc,
OKpykawte  cpeasl, | Tema 5.4 I'naBHble HampaBieHUs | MPAKTUYECKUE 3aHSITHS;,
pecypcocOepexeHHIo, HBOJIIOLIMH OPTaHUYECKOr0 MUpa Tect 1o 9KOJIOTMYECKUM
npuMeHsTh 3HaHHS 00 | Tema 6.1  OcHOBHbIE  MeTOHBI | pakTOpaM U  CpelaM  JKHU3HH
U3MEHEHUU  KJIMMATa, | CEJIEKIMU U OMOTEXHOJIOTUHI OpraHu3MOB

MIPUHIIUIIBI Tema 7.1.

OepexIInBOro [Tonoxxenue demoBeka B CHCTEME

MIPOU3BO/JICTBA, KUBOTHOTO MUPA

3¢ (HeKTHBHO Tema 8.1 Dkonorus Kak Hayka

JICMCTBOBATH B | Tema 8.2 Dkomoruueckue coooIecTsa

Ype3BBIYANHBIX Tema 9.1 I'unoressl 0

CUTYyalusx MIPOUCXOKACHUH KU3HU

[IK 3.1. IlnanupoBars u | Tema 1.2. IToaroroBka IIPOEKTOB u
MIPOBOJIUTH 3aHATHUSA C CTpykTypHO-(hyHKIIMOHATbHAS MPE3EHTALINH, MOATOTOBKA
J€TbMU PaHHETO U OpraHu3aIys KJIETOK rioccapus,

AOMIKOJIbHOT'O BO3pacTa

Temal.3. XuMHUECKHH cOCTaB KJIETKH
Temal.9. OOMeH BelIeCTB B KIIETKE
Tema 2.1 JKu3HeHHBIH UK KIETKU.
Tema 4.1 MeTtoanl McCaeI0BaHUS
TeHETHKH YeJIOBEKa

Tema 5.3 EctecTBeHHbII 0TOOp U €ro
bopmbl

Tema 6.1 OcHOBHBIE METOJIBI
CEJIEKIIMU U OMOTEXHOIOTHHI

Tema 8.2 Dxonorudyeckue cooOIecTBa
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5.IlpumepHBbIii HepevyeHb
BOIPOCOB U 33/1aHMI /1 IPOBeIeHus!
HUTOI0BOI0 KOHTPOJIA Y4eOHBIX JOCTHKEHU I 00ydarouxcst
NPH peajiu3aluu cpeaHero oomero o0pa3oBaHus
| BapuanT

3aganue |
BribepuTe mpaBUIIBHBIN WK TPABUILHBIC OTBETHI
1.K kakoMy Kj1accy XUMHYECKUX BEIIECTB OTHOCHTCS prudo3a?

A-6emox B-yrneson

b-nmunug

2.IlepBuyHas CTpyKTypa OeKa sBISAETCS CTPYKTYpOH

A-nuHenHoOn B-Bogopoanoi

b-3akpyueHHou I'-nonnon

3.Kakas gacTp MOJIEKyJI aMUHOKHCIIOT OTJIMYAET UX APYT OT apyra?
A-pagukan B-kapOokcuibHas rpymnmna

b-amunorpymnma

4. Monomepamu OEITKOB SIBJISTIOTCSI:

A-HYKJICOTH/IbI B-aMuHOKHCHOTHI

b-rmroko3a I'-xupse1

5.BaxkHelinee opraHn4eckoe BEIIeCTBO,BXO/ISIIEE B COCTaB KJIETOK BCEX LIAPCTB >KUBOM
IPUPOIBI,00JIaAaI0Iee MHOKECTBOM CBOMCTB, SIBJISIONIEECS CTPOUTEIBHBIM MAaTEPHAIIOM ISt
KIIETKU

A- monucaxapus B- munumam

b- AT® I'-6emnok

6.CKOJIbKO U3 U3BECTHBIX aMUHOKHCIIOT YYaCTBYIOT B CHHTE3€ OCITKOB?
A-20 B-100

b-23

3aganue 2 3aKOHYHUTE MPEIJI0KEHUE:
1. B cocraBe PHK €CTh YTTICBO . ..vvvvvviiiiiiieii e
2. B cocraBe JIHK €CTh @30THCTBIC OCHOBAHUS. ... .eeevveeeereeerireessenneenneeenneenneeanneans
3. UBJIHK, M1 B PHEK €CTBuuuiiiiiiiieii e,
4, B JIHK HET Q30THCTOTO OCHOBAHMS. .. eeeeuvenssenssenneeenseenneeanssenneenneeanneenneeenanens
5. Crpykrypa MOJIEKYIBI PHK B BHIC....c.vvveviet e

3aganue No3

1. B kieTkax, Kakux OpraHu3MOB COJIEPHKATCS XJTOPOILIACThI?

a) B KJIETKAX YKUBOTHBIX;

0) B KJIETKax pacTeHMI;

B) B KJIETKaX KUBOTHBIX U PACTEHUH;

T') B KJIETKaX IrprOOB.

2. B xakux opraHu3Max KJIETKH OCYIIECTBISETCS Mpolecc PoTocHHTE3a?

a) MUTOXOHAPUSX; B) XJIOpOILJIacTax;

0) pubocomax; T) JefKomnacTax.

3. Ha kxakoii craguu B XJoporiacte 00pa3yeTcsi IepBUYHbBIN YTIIeBO?
a) CBETOBAs CTaIUS; 0) TeMHOBasI CTa U,

4. IlpeBpallieHue 3HEPTUN COJHEYHOTO CBETAa B aTOMapHbIil Bogopoa u ATd:

a) MPOILIECCHI, TPOUCXOSIINE B CBETOBYIO CTAIHIO;

0) HaKOIUJICHHE Kpaxmala,

B) pacuierieHue Kpaxmaia,

r) pacueruieane AT® u A/I® ¢ BbiieneHrneM CBOOOTHBIX JIEKTPOHOB.

5 . ABTOTpO(dBI (3kMBBIE OPraHU3MBbI, IOTPEOISIONINE HEOPTraHUUECKOE BEIIECTBO) — 3TO:
a) OpraHu3Mbl — IIapa3HThI;

0) rpuOBI NUIATIOYHBIC U IJIECHEBBIE, THUJIOCTHBIE OaKTepUH;

B) 3eJIEHbIE PACTEHUs U OaKTEpUH, UCHOJIB3YIOIIUE SHEPIHIO XUMHUECKUX PEeaKLIni;
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I‘) JKHUBOTHBIC, MIUTAOIIUECCA ITadalIbIO.

3ananue 4

(Hdomosante monekyny JJHK)

CocTaBbTe KOMILUIEMEHTAPHYIO IIETh K MPEJIOKEHHOH, YKa3aB KOJIMYECTBO BOJIOPOIHBIX CBSI3EH
MEXIYy a30THUCTBIMA OCHOBAHUSIMH:
A-I-T-I-U-T-A-A-T-IO-T-T-T-IO-T-

3amganue 5

JloroJiHu OTBET

BeitiecTBa paCTBOPUMBIEC B BOJIE HAZBIBAIOTCS......cceeuveeeeereeenereeennreeessreeenssesennns

3amanue 6
3anoHUTH TAOIUITY
CtpoeHne MmoHOMEpA DyHKIMUSA B KIETKE OcobeHHOCTD
HYKJICOTH A CTPOCHHUS MOJICKYJIbI
ounornoaumepa

JIHK

3amaure 7 YCTaHOBUTH COOTBETCTBUE

HNHcTpyKuus | Yemanosume coomeemcmeue. |

K kxaxxgomy u3 sanemeHToB [1), 2) B 1eBOM CTOIOIE TAOIUIBI TOJOEPUTE OIMH COOTBETCTBYIOLIHMHA JIIEMEHT, B
IpaBoM cTosbue Tabnuibl. [lonydeHHbIH pe3ynbTaT 3aHecuTe B OJIAHK OTBETa

BemecrtBa kinerku

1. | MakpoaJIeMEeHTHI. 1. | benku

2. | MuKpO3JIEMEHTHI. 2. | Kucnopog

3. | Oprannveckre BEeIIECTBa KJICTKH. 3. | Keneso

4. | Heoprannueckue BelecTBa KIETKH. 4. | Yruepon
5. | Bogopon
6. | YrueBonsl
7. | Asor
8. | Kampruit
9. | Kupsl
10. | Xnop
11. | Bopa
12. | Maruuii

Il Bapnant
3ananue |

BribepuTte mnpaBUIIbHBIN WM PAaBUIBHBIE OTBETHI

1.Kakyro QpyHKIMIO OEJIKU HE BHIIOJIHAIOT B KJIEeTKe?

A-uHbOpPMaAITMOHHYIO B-katanutudeckyro

b-pactBopuTens I'-3amacaromyto

2.MoJekybl 0€TKOB,CBSA3BIBAIOIINE M 00€3BPEKHUBAIONIIE Ty KEPOJHBIE TAHHON KIIETKE BEIIeCTBA
,BBITIOJHSIOT (QYHKIIHIO. ..

A-3aIUTHYIO B-3nepreruyeckyro

b-xaranmutuyeckyro I'-TpancnioptHyrO

3.Kak HazpIBaeTcst OpraHMYECcKOe BEMIECTBO,B MOJIEKYJIaX KOTOPOTO COAEPIKATCSI AaTOMBI
C,0,H,BbImonHsroniee SJHErpeTHIecKyto GyHKINIO?

A-HYKJIEMHOBasl KUCIIOTa B-6enok

b-yrneson I'-ATO
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4.Kakue yrieBoJpl OTHOCATCS K oJuMepam?
A-MOHOCaxapuibl

b-nucaxapunst

B-nonucaxapubl

5.HeoOxoauMuM /1iist BCEX XUMUYECKHIX PEAKIINI BEIECTBOM B KJIETKE,UTPAIOIIAM POJIb
pacTBOpUTEIIS OOJIBIIMHCTBA BEIIECTB,ABIISETC. . .
A-TIOJIEHYKJICOTHU /T

b-nonmunentung

B-Boga

I'-nonucaxapun

6 . Kakoe BemecTBo He OTHOCUTCSI K MaKpOdIJIEMEHTaM
A-kucnopon

b-Bonopon

B-xene3o

I'-yranepon

3ananue 2

3axonuume npednodicenue:
1. B cocraBe PHK €cTb a30THCTBIE OCHOBAHMS. ... ..euueeneeneeieantiieniienienieanennn.
2. B cocTaBe JIHK €CTD YTTICBO. . ... vttt et et et et e e e eeeaees
3. B PHK HET Q30THCTOTO OCHOBAHMS . . ...ttt eneenteneatetent et eteateneeneeee e e eaeeeenenes
4. Crpyxrypa MoJeKyIbl JJHK B BHIC. ......coiviiiii i

3ananue Ne 3

1. Bropoii atam sHepreTuuecKoro oomMeHa (TJIMKOIN3) MPOUCXOIUT:

a) B MUTOXOH/IPHSIX KJIETOK;

0) B OpraHax IuIIeBapeHNs;

B) B KDOBEHOCHOMW CUCTEME;

T') B LIUTOIJIa3M€ KJIETOK.

2. DTan Ha3BaH KUCJIOPOJAHBIM ITOTOMY, YTO:

a) KHCIIOPOJ BBIAEISETCS KJIETKOU B MPOLIECCe PEeaKIIHH;

0) KMCIIOpO/1 MOTJIOLIAEeTCs KJIETKOM B MPOIIECCE PEAKIUY;

B) KHCIIOPOJ] IEPEHOCUTCS TeMOTIIOOMHOM KpPOBH;

') KUCJIOPO/ HEOOXO0 UM Kak (hepMEHT ISl peaKI[uil.

3. AT® B kyieTKe HaKalJIMBaeTCs sl UCIIOIb30BaHUs B KaUeCTBE:

a) pepmeHTa;

0) CTPOUTENBHOr0 MaTepuala KJIeTOUHbIX MEMOpaH;

B) CTPOUTENHHOIO MaTepraja MeMOpaH MUTOXOHIPHUH;

') ICTOYHUKA YHEPTUH.

4. I'ne cocpeoToueH MTUTMEHT XJI0pOohui?

a) B IBOMHON 000JI04Ke XJI0poduiLia;

0) B OCHOBHOM BEILIECTBE XJIOPOILIACTA (B CTPOME);

B) B IpaHax;

T') B MEXKKJIETOYHOM ITPOCTPAHCTBE JIMCTA.

5. B TemMHOBO# cTaguu oOpasyercs:

a) Kpaxmair;

0) BOJIOPOIHBIE U T'MIPOKCUIIbHBIE HOHBI ITPH (DOTOJIN3E BOJIBI;

B) CBOOOTHBIN KUCIIOPOI;

r) u30bTok ATO u AJ1D,

3ananue 4

Kakue ocobennoctu B ctpoenuu umeroT Mmonekyisl PHK? Kakue ocnoBubie Buasl PHK
cyuiectBytoT? Kakue (GyHKIIMM OHU BBITOJIHSIOT?

3aganue 5
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[IponomxuTs NpenIoKeHue
BemmecTBa HEpaCTBOPUMBIE B BOJE HA3ZBIBAIOTCS.....ccuvveureenereenneenireenreennneeneenanees

3ananue 6
3anoIHUTH TabIHIy
Ctpoenue MoHOMEpa @OyHKIHMA B KIIETKE Oco0eHHOCTh CTPOCHHUS MOJICKYJIBI
HYKJICOTHIA Oouonoanmepa
PHK

3ananue 7 JlonoJHUTh TaOIHUILy

CrpykTypa Oenka OcoOEeHHOCTH CTPYKTYPBI

1 | IlepBuuHas cTpyKTypa

N

Bropuunas cTpykrypa

3 | TperuuHas cTpykTypa

4 | YerBepTH4HAs CTPYKTYpa

Il Bapuant

3ananue |
BribGepute mnpaBUIIbHBIN WK TPAaBUIBHBIE OTBETHI

1. Tlma3zmaruyeckasi MeMOpaHa BBITOHSIET (QYHKITUIO:

a) MaTPHUIIbI JJIsl CHHTE3a MOJIEKYJ Oeka; 0) TpaHCIIOPT BEIECTB B KIETKY U U3 KIETKU;

B) MaTpullbl [yl cuHTe3a MoJieKyl AT®; 1) cHaOkeHUs KJIETKH 3HEPTUEH.

2. COBOKYMHOCTb MPOTEKAIOUINX B KJIETKE PEAKIMI CHHTE3a OPTraHHYECKUX BEIIECTB C
WCIIOJIb30BAaHUEM DHEPTHH U PACHICTUICHUS OPTAHUYECKUX BEIIECTB C OCBOOOKICHUEM
DHEPTrUH, HA3bIBAIOT: a) SHEPTeTUYECKIM 0OMEHOM; 0) MIacTUUYeCKUM 0OMEHOM; B) 0OOMEHOM
BEIIICCTB U YHEPTHH;

') TEMHOBBIMHU PEAKIHSIMHU (OTOCHHTE3A.

3. XKup uMeeT HU3KYIO TEIUIONMPOBOAHOCTE, OTKJIAIBIBACTCS Y PsiJia )KHBOTHBIX IO KOXKEH U
BBITIOJHSET PYHKIIHIO:

a) TPaHCIIOPTHYIO; 0) 3alIMTHYI0;  B) KaTaJIUTUYECKYIO; r)

CUTHAJIbHYIO

4. Bce peakiuu 6uocuHTe3a O€liKa B KJIETKE MPOUCXOAT C UCTIOJIb30BAaHUEM YHEPTUHU:

a) COJIHEYHOTO CBETA;

0) ocBOOOKIaEMOM TIpH pacuieruieHnn MoJiekya AT®;

B) OCBOOOX/1a€MOI HETIOCPEICTBEHHO MPH OKUCIECHUH TIFOKO3bI;
') 0CBOOOKJa€MOW HEMOCPEACTBEHHO MPU OKUCIIEHUH )KUPOB.
5. Pa3mHOXkeHHe MaTuHBI C TOMOIIBbIO KOPHEBBIX OTIPBICKOB — 3TO MPUMEP PA3MHOKECHHUS:

a) MOJIOBOTO; 0) ceMEHHOro;  B) MOYKOBAHHEM; I') BEr€TaTUBHOTO.
6. OpranusMsl, CIOCOOHBIE AKKYMYJIMPOBATh (HAKAIUIMBATh) COJTHEUHYIO SHEPTHIO, - 3TO:  a)
OakTepuu-napasuThl; 0) rpulsl; B) pacTeHus; T') )KUBOTHbIE
3ananue 2

3aKOHYMTE MPETIOKEHNE

1. JIHK B KJIETKAX HAXOIUTBCS B ...uveeevreeeurreaiuressenssennsenneeanssenneeanseanneennesn

3. Monomepamu JJHK 1 PHK SBISIFOTCS. .....ovvieiiii i

4., PHK B KJIIETKAX MOMKET HAXOIITBCS Bu.ovvenrneeeeeeeeeeeeneeaeeeen e ae e e e e e e ee e e e e
3ananue 3
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1. VHUBEpCaIbHBIM HCTOYHHUKOM YHEPTUU SIBJISCTCS:
a) JIHK 0) rmoko3a B) ATD
2.Uro npoucxoaut ¢ ATD B cBeToByIO a3y porocuHTe3a:
a) cuHTe3 0) pacuieryieHue B) aCCUMMJISALIHS
3.B kakyto ¢a3y horocuHTe3a BBIACIACTCS CBOOOIHBIN KUCIOPOI:
a) CBETOBYI0 0) TEMHOBYIO B) ITOCTOSIHHO
4 Kakast yacTb aMHHOKHUCIIOT SIBJISICTCS OOIIMM /ISl BCEX aMUHOKHUCIIOT?

a) paguKa 0) aMHHOTpYIIIa B) KapOOKCHJIbHAS T'PYyIIIa
5. HauGonpime pazMmepbl UMEIOT MOJICKYJIbI:

a) JIHK 0) aMHHOKHUCIIOT B) O€NKOB

3ananue 4

[TpomoskuTh IpeIoKEeHNE

Hayka reHETHUKA U3YUACT ......evveeeeiiiieeiniiieeeeiiieeeeieeeen

3amganue 5

(Hdononnute monexyny JIHK) CocraBbTe KOMIIEMEHTAPHYIO LIETIb K MIPEATIOKEHHOM, yKa3aB
KOJINYECTBO BOJOPOIHBIX CBSI3€ MEX/ly a30TUCTBIMU OCHOBaHUSMU:
T-U-A-I'-4-r-T-A-Ir-T-r-T-T-LI-T-

Ne Bonpocsl Ne OTtBeThI

1 | Monekynsapuslii ypoBeHb | 1 | OOpa3oBaTenbHbIe, TOKPOBHBIE, TPOBOISIINE, MEXaHUYECKUE,
OCHOBHBIE U BBIJICIUTEIIbHBIC (CEKPETOPHBIE) TKAHH.

2 | CyuiecTBOBaHUE KIETKU 2 | buonoruueckas cuctema BBICIIETO PAaHTa, OXBATHIBAIOIIIAS BCE

JIS)KUT B OCHOBE SIBIICHUS )KM3HU B atMocdepe, ruapochepe u nutochepe

3 | B pacTenusx paznuyaior 3 | O6ocobneHHas 4acTh OpraHu3Ma, UMEIoIIas ONpeaeICHHYIO
dopmy, cTpoeHHE, PACIIOIOKEHHUE U BBHITIOIHSIOMIAS KOHKPETHYIO
(YHKIHIO.

4 | Opraausm — 3T0 4 | DnurennalibHy10, COEAMHUTEIbHYIO, MBIILICYHYIO U HEPBHYIO

5 | Oprannueckue BemectBa | 5 | Pa3MHOXeHHs, pocTa M pa3BUTHS KUBBIX OPTaHU3MOB.

KIIETKU

6 | Tkanp —93T0 6 | M3ywaercs crpoeHme OeNKOB, MX QYHKINH, POJIHh HYKIEHHOBBIX
KHCJIOT B XpaHEHMH U Iepejiaue reHeThueckon nHpopMaruy,

7 | B )KUBOTHBIX 7 | OcymiecTBisieTcss KpyroBOPOT BEIIECTB M SHEPTHH.

OpraHu3Max BBLIEISIOT

8 | Opran —at0 8 | LlemocTHAst OMHOKIIETOYHAS MM MHOTOKJICTOYHASI )KUBAsI CUCTEMA,
crocoOHasi K caMOCTOSITEIbHOMY CYIIIECTBOBAHHMIO.

9 | Honynsimust — 9 | Benku, XUpBI, YTIACBOIBI

10 | Bug —a10 10 | CoBOKYITHOCTb KJIETOK M MEXKKJIETOYHOTO BEIIECTBA,
00BETMHEHHBIX OOIIHOCTHIO IPOUCXOXKICHUS, CTPOCHUS U
BBINOJTHSIEMON (DYHKIIUH.

11 | BuoreoreHo3 11 | CoBokymHOCTH OCOOEH OTHOTO BHJIA, B TEUEHUE JJIUTEIHHOTO
BpPEMEHH MPOKUBAIOIINX HA ONPEeIEHHON TEPPUTOPHH

12 | Buocdepa 12 | CoBokynmHOCTB 0CO0€H CXOAHBIX MO CTPOECHUIO, UMEIOIINX 0011ee
MIPOMCXOKICHHE, CBOOOTHO CKPEITUBAIOIINXCS MKy COOOM U
JTAIOIIUX MJI00BUTOE TTOTOMCTBO.

IIpuMepHBIi NepeYeHb HHANBUAYAJIbHBIX IPOEKTOB
1. BimsHue 1BeTa Ha HACTPOCHME YETIOBEKA
I"azupoBaHHas Bosa Bpel WM MOJIb3a
3. JluHamuKa yMCTBEHHOW pabOTOCTIOCOOHOCTH B TEUCHUH JTHS y CTYACHTOB IIEPBBIX KypCOB

N
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15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
. buonorus. PaamHoxenue.
40.
41.

39

42.
43.
44,
45,
46.
47,
48.
49,
. bimmzuensl. [Toxoxu win HET?
51.

50

HccnenoBanne M3MEHEHUs CBOEro0 Beca M KOHTYypa MbIIII IOJ JEHCTBHEM IUETHl U
(bU3UYECKUX YIIPaKHEHHH.

Hcropus passurusa Hayku buostorus

WcTopus pa3BuTHS OUOJIOTUU U METOJIbI UCCIIEIOBAHMS B OMOJIOTHH.

HcTopus pa3BUTHS TEHETUKU U €€ METO/IbI

Kak Hay4uThCS )KUTH B COIIACUU C PUPO0? (OMOPUTMBI YEIOBEKA).

Kode - Bpen wiu nonsza?

. MasieHbKHe TPY)KEHHUKH Jieca

. MHOTOOOpa3ue TpyTOBUKOB

. MomudukanoHHast “3MEHYNBOCTh O€3/I0MHOTO IICHKA.

. MoaudukanmonHas "3MEHYMBOCTh MOETO OpPTraHu3Ma MOJI JEHCTBUEM TUETHI.

. MomudukanonHass W3MEHYMBOCTh MOETO OpraHuW3Ma I0J JICHCTBHEM (PH3UYECKUX

yIpaKHEHUH.

Hacnencreennsie 601€3HU.

Cos — ocHOBa 310pOBOr0 MUTAHUS WA HENONPABUMBIN Bpes U1sl opraHuzma’?

Cos - Bpen wiu noJib3a’?

CpaBHuTENIbHASA XapaKTEPUCTUKA KIETOK IPOKAPUOTUYECKUX U YKAPUOTHUECKUX KIIETOK.
CpaBHuUTENbHAsA XapaKTEPUCTHKA MOPGOJIOTUM JIMCTa PACTEHHUH pPa3HBIX HKOJIOTHUYECKUX
rpymnim.

CpaBHuTeNbHAs XapaKTepUCTHKA cTpoeHus jucta pactenuit ¢ C3 u C4-hoTtocunTe3om
XapakTepucTHKa COCTaBa M CBOWCTB BOABI Kak (DaKTOp, ONpEAEISIONNNA €€ MIPUTOAHOCTD IS
BOJIOTIOJIb30BAHMS

HcTropuueckue U paBoBbl€ acleKThl IPO(UIAKTUKA HAPKOMAHUU

Hapkxomanus B cOBpeMeHHOM MHpe MU(BI U PEaIbHOCTD

Hapxomanus u penurus

3apyOeKHbBIN OMBIT MPOPHIAKTUKI HAPKOMAHUH

WHTepHeT u pacipocTpaHeHHEe HAPKOTUKOB

30X kak cpenacTBo MpoUIaKTUKK CPeU MOJIPOCTKOB U MOJIOJICKH

Apomar 310poBbs

Apomarepanusi B )KM3HU HIKOJIbHUKOB.

Apowmarepanus Ha 1oMy

buonornuecku akTUBHBIE BelleCTBa. BUTaMUHEL.

buonoruuecku akTuBHbBIE 100ABKU.

buonorudeckue MeTo1bl 60pHOBI ¢ BpEAUTEIIMU KOMHATHBIX PACTEHUH.

buonoruueckoe 3HaueHNEe KUPOPACTBOPUMBIX BUTAMUHOB.

buonorudeckoe opyxue 1 OMOTEPPOPU3M.

buonorus B )KHU3HU KayKJ0TO

buonorus B npodeccusix

buonorus pazsutus kak GyHKIUS BPEMEHHU.

BbrnoaromuHecieHITHAS

buomeTpuueckoe uccneaoBaHue BIUSHUSA €PMATOTTU(UUECKUX OCOOCHHOCTEH uenoBeKa Ha
€ro XapakTep, CHOCOOHOCTH, TIOBEJICHHE.

buonuka. TexHu4ueckuil B3Il Ha )KUBYIO IPUPOAY.
buopuT™MbI BOKpYT Hac

buoputmel KU3HU

BuopuT™Mbl — BHYTpEHHUE Yachl YEJIOBEKA

buopoas BuTaMHUHOB

buo¢usuka yenoseka

buoxumuueckas IMarHOCTUKa MPOLIECCA YTOMIIEHUS.
bnn3Henp — 4y10 KU3HU

Bosesun xieba

30



52. Bererapuanctso: "3a" u "nmpotus".

53. Bistaue skMBOM 1 MEPTBOM BOJBI HA KUBBIC OPTaHU3MBI.

54. BnusiHue conel TSKENbIX METAJJIOB Ha IJ1a3MOJIN3 IIPOTOIUIACTa PACTUTENIBHOM KIIETKH.
55. BnusiHne pUTOHIMIHBIX paCTEHUI HA )KUBBIE OPTaHU3MBI.

56. Biusinue pUTOHIMIOB HA COXPAHHOCTH MPOITYKTOB.

57. Boma — camoe yAMBUTEIHHOE BEIIECTBO Ha 3eMIIe.

58. Boga — MCTOYHUK KU3HU

59. Boxma — ocHOBAa XWU3HU HaA 3eMIIE.

60. Boxa, napyro
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