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1. ACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCIUATLIMHBI

1.1. Ob6aacTh NPpUMEHEHUSI MTPUMEPHO MPOrpaMMbl

PabGouass mporpamma yueOHor muctuiinabl BJ1.09 Buonorus sBiseTcss 4acThbio
OCHOBHOW mpodeccuoHaNbHOM 00pa30BaTeIbHON MpPOrpaMMOil B COOTBETCTBUU C
®denepaibHbIM IOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM CPEAHETO (TIOJHOTO)
obmero oOpazoBanuss u DefepalibHBIM  TOCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
craggaptoM (manee ®I'OC) mo cmemmansHocTH CIIO mis cnenmansHocTH 43.02.16
Typu3M 1 rOCTENPUUMCTBO.

B ocHoBe y4yeOHON IUCHUIUIMHBI JIGKUT YCTAaHOBKAa Ha (opmupoBaHHE Yy
oOydaeMbIX CHCTEMbl 0a30BBIX TMOHATHA M TPEJICTaBICHUA O COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTHHE MHpa, a TaKXe BbIPA0OTKA yMEHUH NPUMEHSTH
NOJIyYCHHbIE 3HAHUSA, KaK B MPOQPECCHOHAIBHON NEATEIbHOCTH, TaK U JJIs PEUICHUS
YKU3HEHHBIX 3a]1a4.

MHorue mojoXeHus, pa3BUBaeMble OWOJIOTHEH, paccMaTpUBAIOTCS KaK OCHOBA
CO3J]aHUSl W HCIIOJIb30BAaHUS MH(DPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
(UKT) — onnoro u3 Hanbosiee 3HAUMMBIX TEXHOJIOTMUECKUX JOCTUKEHUM COBpEMEHHOU
UMBWJIN3ALIHH.

B Guonioruu GpopMUPYIOTCS MHOTHE BUIBI JEATEILHOCTH, KOTOPbIE UMEIOT METa
npeaMeTHbI xapaktep. K HHMM B NEpBYIO oOuepelb OTHOCATCS: MOJIEITUPOBAHUE
O0OBEKTOB M IIPOILIECCOB, NMPUMEHEHHE OCHOBHBIX METOJOB IO3HAHHUS, CHUCTEMHO-
UH(OPMAIMOHHBIA aHANIU3, (OPMYJIHPOBAHUE THIOTE3, aHAJIU3 U CHUHTE3, CPaBHEHHE,
0000111eHHe, CcUCTEMaTu3alusl, BBISIBICHUE MNPUYMHHO-CIIEICTBEHHBIX CBS3€W, MOMCK
aHaJIOroB, yIpaBjeHue 00beKTaMu U Ipoueccamu. IMEHHO 3Ta JUCHUITIIMHA TO3BOJISIET
MO3HAKOMUTh O0YYaIOIIUXCS C HAYYHBIMU METOJIaMU MO3HAHUSI, HAYYUTh X OTJINYATh
TUIIOTE3Y OT TEOPHUH, TEOPUIO OT IKCIIEPUMEHTA.

buonoruss  umeer  oyeHb ~ OOJBIIOE W BCEBO3pACTAIOIIEE  YHUCIO
MEKIMCIUIUIMHAPHBIX CBS3€H, MPUYEM Ha YPOBHE, KaK MOHATHITHOTO almapara, TaK U
uHCcTpyMeHTapusa. (Cka3aHHOE TIO3BOJISIET paccMaTpuBaTh OWOJIOTHIO Kak MeTa
JUCLHUIUIMHY, KOTOpash MNPEIOCTABISIET MEXKAUCUUIIMHAPHBINA SI3bIK [JI1 OTMMCAHMS
HAay4YHOU KapTHHBI.

1.2. MecTo y4eOHOM AMCUHUILIMHBI B CTPYKTYPe OCHOBHOM NPO(eCCHOHAIBbHOU
oOpasoBareabHoi nporpammsl CIIO:

Hucuunnuna «buonorus» BxomuT B 0a30BbIM y4yeOHbIM LMK (MPOPUIBHBIC
JTUCHUIUIMHBI) TPOTrPaMMBbI MOATOTOBKH CIIEIIMAIMCTOB CPEIHETO 3BEHA.

TpynoeMKoCTh AUCHUILIMHBI «buonorus» Ha 0a30BOM YpPOBHE COCTaBIISCT 72
yaca, H3 KOTOpPHIX 12 dYacoB BKIIOYAET NPOPECCHOHATBEHO-OPUEHTUPOBAHHOE
coJlep)KaHue, YCWIMBAIOIIEe NPO(PECCHOHANBHYIO COCTABIISIONIYI0 IO KOHKPETHOU
npodeccun  wiam  cnemuanbHOocTM B 3aBucuMoctH ot OI'OC  CIIO
npodeccun/crnenuaiTbHOCTH.

[TpodeccnonanbHO-OpUEHTUPOBAHHOE COJIEPKaHUE PEANU3yeTcsl B MPHUKIAIHOM
moayne (pasnen 5 “buonorus B xu3HW’) s Bcex mpodeccuil/crnenralbHOCTeH Ha
MaTepuase KelCOB, CBA3aHHBIX C aHAIM30M HH(POPMAIMHU O Pa3BUTHH U MPUMEHEHUU
OMOTEeXHOJNIOTUHA TO  OTpacisaM  Oyaymed  mpodecCHOHANbHOM  AESITeNbHOCTU



oOyuaromuxcs. Kpome TOro, mnpodeccuoHanbHO-OPUECHTUPOBAHHOE —COACpKAHHE
yUYUTBIBAETCS B paszene 4 “Oxonorus” NpH BBIMOJHEHUU TMPAKTHYECKUX padoT,
CBSI3aHHBIX € OyyIIel MPoPECCUOHAIBHON AESITENbHOCTIO O0YUYaIOIIUXCA.

[lepuon  oOyueHuss W pacmpelnelieHHe IO  CeMecTpaM  OIpeAeliseT
oOpa3oBareyibHas OpraHU3alMsl CaMOCTOSITENIbHO, C Y4Y€TOM JIOTUKH (DopMuUpoBaHUS
NpPEAMETHBIX  pe3yJbTaTOB, OOHMX U  NPOPECCHOHAIBHBIX  KOMIETEHIUH,
MEXIPEIMETHBIX CBsI3ed C JPYrUMU JUCHMIUIMHAMHU 0O0Ie00pa3oBaTeIbHOTO |
o0menpodecCHOHATEHOTO ITUKIIOB y4eOHOTO TUTaHA.

1.3. Heau n 3axa4u y4eOHOH AUCHUNIMHBI

Heab: QopmupoBaHue y CTYyIEHTOB TMPEACTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHATBHOM OpraHU3alluy >KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSTHUS
pelieHnii B OTHOIIEHUU OOBEKTOB KUBOW MIPUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYAITUSIX.

Conepxanue nporpaMMbl «bHOJIOTHS) HAIPABICHO Ha JIOCTUKEHHE CIIEIYIOLINX
3agay:

1) copmMupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOpa3us U OCOOCHHOCTEN JKUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, 3aKOHOMEPHOCTEH MPOTEKAHUS OUOTOTUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW Cpele, LIEJOCTHOM HAy4YHOM KAapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS OINPEIENATh >XUBbIE OOBEKTHl B MPHUPOJE; MNPOBOIUTH
HAOJIOICHUST 3a DKOCUCTEMAMHU [UJISl BBISBICHHSI E€CTECTBEHHBIX M AHTPOIOT€HHBIX
W3MEHEHUM, THTEPIPETUPOBATh PE3YIbTaThl HAOIIOEHU,

3) cdopMupoBaTh HaBBIKM  TPOBEIACHUS  MPOCTEHUIIUX  OUOJOTUUECKUX
AKCINEPUMEHTAIIbHBIX UCCIIEI0BAHUN C COONIIOACHUEM MPaBUIl 0€30MACHOT0 OOpaIeHUs
¢ 00BeKTaMH U 000PYIOBAHUEM,;

4) pa3BuUTh yMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJOTUYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEICTBHS CBOCH JEATEIHLHOCTH 10
OTHOIIICHUIO K OKpY’)KaIoIeH cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBaTH U
co0Jro1aTh MephI MPOPUITAKTUKH 3a00JIEBaHUN.

6) chopMHpOBaTH TOHUMAHUE 3HAYMMOCTU JOCTIKEHUM OMOJIOTMYECKONW HAYKH U
TEXHOJIOTUA B TNPAKTUYECKON JEATEIbBHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH.



1.4.

IlepeyeHsn

IVIAHMPYEMBIX  Pe3yJbTATOB

OCBOCHHE 00pa3oBaTelbHOM

AMCIHUIUIMHBI (MepeyeHb (popMUPYeMbIX KOMIleTeHIUil) B cooTBeTcTBUU ¢ PI'OC
CIIO u Ha ocaoBe ®I'OC COO.

Koo n
HaVMeHOBaHMEe

bopMupyemsix
KOMIIe TeHLIUN

l'I.naI-mpyeMHe pesyiesTaThH

OCBOEeHNsTI OVCLUIIJINHEI

OBupel

IvcumnnnmuapHsie?

OK 01. Beibupats
CIOCOOBI PeIICHUs
3a1a4
npodecCHoOHAbHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:
TPyAy, OCO3HaHHE
LIEHHOCTU MacTepCTBa, TPy 10JIto0ue;

- TOTOBHOCTb K aKTHUBHOW N1€ATEIbHOCTU

- TOTOBHOCTH K

TEXHOJIOTHYCCKOM Hu COIaNILHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, IJIAHUPOBATH i
CaMOCTOSITEJIbHO  BBINIOJHATH  TaKylo
JIeSITEIILHOCTD;

-  HMHTEpeC K pa3Iu4HbIM  chepam

npodeccroHaIbHON AeATEIHHOCTH,
OBnajeHne yHUBEpPCAIbHBIMU Y4E€OHBIMU
MI03HABATEIbHBIMU JACHCTBHUSIMH:

a) 0a30Bble JJOTHYECKHeE /IeliCTBUSA:

- CaMOCTOATENBHO (OpMyITUpOBaTH U
aKTyaJlu3UpOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK
WIA  OCHOBaHUS  JUIA

KJIacCU(UKAIUU U 0000IIEeHNUS;

CpaBHCHU,

- ONpelnensATh LEIH  JACSATEIbHOCTH,
3a/1aBaTh IIapaMeTpbl W KPUTEPUU HX
JOCTH)KECHHS;

- BBISIBIIATH  3aKOHOMEPDHOCTH U

MPOTUBOPEYUSI B pacCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTh KOPPEKTUBBI B JESATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEeJIsM, OIIEHUBATh PUCKHU MOCIEICTBHI
JIeATEIIbHOCTH;

- pa3sBUBaTh KPC€aTHUBHOC MBIIUJICHUC ITPU

c(OpMUPOBAHHOCTh 3HAaHUN O MecTe

U poiu OHOJIOTMHM B  CHCTEME
HAyYHOT'O 3HaHUS; (PYHKIIMOHATBHOU
IPaMOTHOCTH yeJI0oBeKa JUIS
peHICHI/ISI JKN3HCHHBIX HpO6JICM;

c(hOopMUPOBAHHOCTD yMEHUs
pacKpbIBaTh coJiep)KaHue
OCHOBOIIOJIAralouX OHMOJIOTHYECKUX
TEPMUHOB U

MOHSATUU:  KU3Hb,

KJIeTKa, TKaHb, OpPraH, OpraHU3M,

BUJ,  MOMYyJSALUSA,  AKOCHUCTEMA,
OouoreHo3, Ouocdepa; MeTabOIU3M
(oOmeH BemiecTB M IpeBpallleHue
SHEpPTrun), roMeocTas
(camoperynsanus), 6MocUHTE3 OeJKa,

CTPYKTypHasi OpraHM3alMs KHBBIX

CHCTEM, JAUCKPETHOCTD,
caMoperyanuys,
CaMOBOCIIPOU3BCACHUC

(pempoayKIusi), HaCJIEICTBEHHOCTb,
W3MEHYMBOCTh, IHEPro3aBUCHUMOCTb,

pocT W pa3BUTHE, YpOBHEBas
OpTraHHU3aIHS;

c(hOopMUPOBAHHOCTH yMEHUs
pacKpbIBaTh coJiepKaHne

OCHOBOIIOJararommux OMOTOTHYECKUX

TEOpUM W TUMOTE3: KIETOUHOM,

XPOMOCOMHOM, MYyTallMOHHOM,
SBOJIIOLIMOHHOM, IIPOUCXOKICHUS
JKU3HU U YEJIOBEKA;

c(hOopMUPOBAHHOCTH yMEHUS

! Vxasbisatotes muuHOCTHEIE H MetanpenmetHsie pe3ynbraTsl 13 PI'OC COO (B mocnenned penakiuu ot 12.08.2022),

(hopmupyemMble 00111e00pa30BaTENILHOMN TUCITUTUTMHO N

2I[I/IcuI/IHJII/IHapHLIe (npenMeTHbIe) pe3ynbTaThl ykasbiBatorcst B coorercTBun ¢ ®I'OC COO (B mocneaneit peaakuny ot

12.08.2022)




PEIICHUH KU3HEHHBIX TPOOIEM

0) 0a3oBble HCCJIeI0BaTeIbCKHIe
JeliCcTBUA:

- BJIAJICTh yuebHo-
HCCIICIOBATEIbCKOM H MPOEKTHOM
JESATeTbHOCTH, HaBBIKAMHU DPa3pEIICHHS

npo0Jem;

HaBbIKaMH

- BBIABJTH IMPHUYHUHHO-CIICACTBCHHBIC

CBA3M U  aKTyaJu3UpoBaTh  3ajady,

BbIABHUI'ATh THUIIOTE3Y cC peuicHusd,

HaxoauThb APTYMCHTBI JJIsA

JI0Ka3aTelIbCTBA CBOMX  YTBEPXKICHUH,

3aJaBaTh  MapaMeTpbl U KPUTEpUHU
peleHus;

- aHaJIM3UpPOBaTh MOJyUYEHHBIE B XOJE
pelieHus 3a/1a4u

KPpUTHUYCCKH OLCHUBATb

pe3yabTaThl,
ux
JIOCTOBEPHOCTB, IIPOTHO3UPOBATH
WU3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeThb

NEPCHOCUTDH 3HaHUA B

IMO3HAaBaTCIbHYIO n IMPAKTUICCKYIO
obnactu KU3HCOACATCIIbHOCTH,
-  YMCTb HUHTCIPUPOBATH

pa3HbIX IPEeIMETHBIX 00JIacTell;

3HaHUsA U3

- BBIABHUI'aTb HOBBIC HJCH, IMpCAJIaraTrb
OpPUTMHAJIbHBIC MTOAXOAbl U PCIHICHU A,

- CIOCOOHOCTh HUX UCIIOJNb30BaHUS B
ITO3HABATEJIBHON U COLMAIIBHOW MTPAKTHKE

PaCKpbLIBATb OCHOBOIIOJIararomue

OMOJIOTUYECKHE 3aKOHBI u
3akoHomepnoctu (I. Mennens, T.
Moprana, H.M. BaswioBa, DO.
l'exkemnss, ®@. Mrwomnepa, K. bapa),
TpPaHUIBI WX TOPUMEHUMOCTH K
KUBBIM CHCTEMAM;

npUOOpEeTEeHUE ONbITa NPUMEHEHUs
OCHOBHBIX

METOJ0B HAay4YHOI'O

IIO3HaHWM, HCIIOJIB3YCMbIX B
OHOJIOrUN: HaGJIIOZ[GHI/IH 1 OIIMCaHuA
KHUBBIX

CUCTEM, ImponeccoB "

HBJIGHHI;'I; OpraHu3anuu u
IIPOBCACHUS OMOJIOrHYECKOI0
OKCIICPUMCHTA, BBIABHXKXCHHUA
T'MIIOTC3, BbIABJIICHHUA 3aBUCHUMOCTHU

MCKAY UCCICAYCMbIMU BCIIMYMHAMU,

00BsICHEHUS MOJIyYEHHBIX
pe3yabTaToB u  (HOpMyTUPOBAHHS
BBIBOJIOB c HCII0JIb30BAHNUEM
Hay4HbIX  [IOHATUH, TEOPUH H
3aKOHOB;

c(OpPMHPOBAHHOCTh YMEHHUS

BBIICIIITE CYHICCTBCHHBIC IMPU3HAKU

BUPYCOB, KJETOK IIPOKapuoOT U
9yKapuoT; OJITHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpraHHU3MOB,

BHJIOB, OMOT€0IIEH030B M DKOCUCTEM;

OCOOEHHOCTH  TPOIECCOB OOMeHa
BEILIECTB U MPEBPALCHUS SHEPTUH B
KJIETKeE, dorocuHTE3A,
IUTACTUYECKOTO U JHEPreTUYEeCKOro
oOMEeHa, XEMOCHHTE3a, MHUTO3a,
MeH03a, OIJIOJOTBOPEHUS, PA3BUTH
U PasMHOXCHUS, WHAUBUAYAJIBHOI'O

pa3BUTHS OpraHM3Ma (OHTOreHe3a),

60pBOBI 3a CYLIECTBOBAaHHE,
€CTECTBEHHOTI'O ot6opa,
BU1000pa30BaHUs,

MPUCTIOCOOIEHHOCTH OPTraHU3MOB K
cpene oOuTaHus,
KOMITOHEHTOB

BIIUSIHHS
HKOCHCTEM,
aHTpOHOFeHHI)IX I/ISMeHeHI/Iﬁ B

OKOCHUCTEMaX CBOEM  MECTHOCTH,
KpYroBopoTta

MpeBpaIieHue YHepruu B onocdepe;
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c(OpPMHUPOBAHHOCTh YMEHUS pElIaTh
OMOJIOTUYECKHE 3a/1auH, COCTABISAThH
TEHOTUITMYECKUE CXEMBI

CKpClIUMBaHuAg JId pPas3sHbIX THUIIOB

HacJIeI0BaHMs IIPU3HAKOB y
OpPraHU3MOB, COCTaBJIATb  CXEMbI
nepeHoca BEIIEeCTB M DJHEPruu B
9KOCHUCTEMAX (uenu HUTaHUA,
MUILEBHIE CETH)
OK 02. B o0jacT  UEHHOCTH  HAYYHOro | cOpMHUPOBAHHOCTH YMEHHI
Hcnons3oBark NMO3HAHUA: KPUTHYECKU OLICHUBATh
COBPEMCHHBIC - cpOPMHPOBAHHOCTE MHPOBO33PEHHMS, | MHPOPMALIHIO OMOJIOTHYECKOTO
CpelcTBa Houcka, COOTBETCTBYIOLIETO COBPEMEHHOMY | COZIEpIKaHUs, BKJIIOYAOLIYIO
3?{?‘23311:T3HHH YPOBHIO pa3BUTHSA HayKU U | IICEB/IOHAayYHbIE 3HaHUS u3
uHpOPMALIUH 1 OOIIECTBEHHON MNPaKTHKH, OCHOBAHHOTO | pa3jIM4YHBIX HMCTOYHUKOB (CpelcTBa
MHPOPMALOHHBIE Ha Jajiore KyJabTyp, CHOCOOCTBYIOLIETO | MacCOBOM MHGpOpMalUU, Hay4dHO-
TCXHOJIOTUH IJIA OCO3HAHHIO CBOCTO MecCTa B | IONYJISIPHBIC MaTepuabl);
BBIITOIHCHIA 37139 | oMKy nbTypHOM MUDE; UHTEPIIPETUPOBATD TUYECKUE
NpO(ECCHOHANLHON | _ COBEpIICHCTBOBAHUE  SI3bIKOBOW M | aCIEKThI COBPEMEHHBIX
ACATEILHOCTH YUTATEJIbCKON KYJIbTYpPhl KaK CpEJICTBA | UCCIEI0BAaHUI B Ouosorum,
B3aUMOJICHCTBUA  MEXAYy JIOABMU M | MEJUIIMHE, OMOTEXHOJIOTUH;
MO3HAHUS MHPA; paccMaTpuBaTh rio0anbHble
- OCO3HAaHHME  LEHHOCTM  HAyYHOW | S3KOJIOTHYECKHE poOIeMBbI
NeSITeIbHOCTH, TOTOBHOCTb | COBPEMEHHOCTH, (opMupoBaTh IO
OCYIIECTBIISATh MIPOEKTHYIO U | OTHOUIEHUIO K HUM COOCTBEHHYIO
M CCJIEIOBATEIbCKYIO NESTeNbHOCTD | MO3UIINIO;
WHAUBUAYAJIbHO U B TPYIIIIE; c(OpMUPOBAHHOCTh YMEHUH
OBnazieHne YHUBEPCATBHBIMU YYE€OHBIMH | CO3/1aBATh COOCTBEHHBIC
MIO3HABATEJILHBIMU JIEHCTBUSAMMU: NUCbMEHHBbIE M YCTHBIE COOOIIEHUS
B) pa0orta ¢ uHopManmeii: Ha OCHOBE Ouonornueckoi
- BJaJeTh  HAaBbIKAMM  IOJIy4eHMs | HH(pOpMAIUU u3 HECKOJIBKUX
UHGOpPMALlUM M3 HCTOYHHUKOB Ppa3HBIX | HCTOUHUKOB, rpaMOTHO

TUIIOB, CaMOCTOSITENIBHO OCYIIECTBIIATH
IIOWCK, AaHalu3, CUCTEMATH3alUIl U
MHTEPIPETALIO uH(popManun
Ppa3JInYHBIX BHJIOB u bopm
IIPEICTABIICHHS;

- cO31aBaTb TEKCTbl B  Pa3IMYHBIX
dopmarax ¢  ydyeToM  Ha3HAYCHMS

UHPOpPMALlMM U LEJIEBOM ayAuTOpHH,
BbIOUpast ONTUMAJIbHYIO bopmy
NPEJICTAaBIICHNS U BU3yaTH3allHH;

- OIICHUBATh JTOCTOBEPHOCTb,
JETUTUMHOCTh UHpOpMaInH, ee
COOTBETCTBHE TPABOBBIM M MOpPAJIHHO-

9TUYCCKUM HOpMaM;,

UCIIOJb30BaTh MOHATHHHBIN ammapar
OuoJIoruun




- HCIIOJIb30BATh CpeacTBa
UH(POPMALIMOHHBIX u
KOMMYHHUKAITIOHHBIX ~ TEXHOJIOTUH B
peleHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3aIllMOHHBIX
cobmoieHneM  TpeOOBaHUM
TEXHUKH O€30I1aCHOCTH,

pecypcocOepekeHusl,

3a1a4  C
SPrOHOMHKH,
THTHEHBI,
MMpaBOBbIX MW JOTHUYCCKHUX HOPM, HOPM
nH(OPMAIMOHHOK 0€30MaCHOCTH;

- BIIQJIETh HAaBBIKAMU PACHO3HABaHUS U
3auThl HHPOpMaIUK, HHHOPMAITMOHHON
0€301IacHOCTH JINYHOCTH

OK 04. 3ddexruBHO

B3aMMOJICIICTBOBATH
" pabortatb B
KOJUJICKTHBE u
KOMaHie

- TOTOBHOCTb K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOIIPEIEIIEHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHO-
HCCIIE0BATEIBCKOM, IIPOEKTHOMN u

COIIMATLHOM JESITEIIHFHOCTH,
OBsBJ1agenune
KOMMYHUKATUBHBIMU /IeiiCTBUAMM:

YHuUBEPCAJIbHBIMUA

0) coBMeCTHAs 1eATeJIbHOCTD.

- IOHUMATh u UCIOJIb30BaTh
[IPEUMYILIECTBA KOMaHIHOU u
WHAUBUAYaAJIbHON paboThI;

-  NOpUHMMAThb  LEIM  COBMECTHOMU
NESITEIbHOCTH, OpraHU30BBIBATH u
KOOpAMHUPOBaTh  JEUCTBUSA IO €€
JOCTHKEHUIO: COCTaBIIATh IUIaH
JNENCTBUH, pacIpenesaTh Poiu ¢ YUYETOM
MHEHUI YYaCTHUKOB o0cyX/1aTh

pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBITIOJHATH PadOTy
B YCJOBHUSIX PEaJbHOr0, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILIECTBIIATh MTO3UTUBHOE

CTPATCTUYCCKOC IMMOBCACHUC B PA3JIMYHBIX

CUTyallUsX, TMpOSBIATH TBOPYECTBO M
BOOOpakeHue, ObITh HHUIIUATUBHBIM
OBanagenne YHUBepPCAJIbHBIMH

pPeryJasiTHBHBIMM € CTBUSIMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:
- TNpPUHUMATH MOTHBBI W apTyMEHTHI
NPYTUX JIIOJIEH TP aHATTU3e Pe3yabTaToOB
JEeSITEIIbHOCTH;

- MPU3HABATh CBOE MPABO U MIPABO JPYTUX

JIOJIEH Ha OIIMOKU,

[IpnoGpereHue omnpiTa TPUMEHEHUS
OCHOBHBIX ~ METOJOB  HAy4HOIO
MO3HAHMS, UCIIOJIb3YEMBIX B
Ouosioruyu: HaOJIOJCHHUS U OIMCAHUS
KUBBIX  CHUCTEM, IpOLECCOB U
SIBJICHU; OpraHu3anuu U
IPOBEJCHUS OMOJIOrMYECKOro
JKCIIEPUMEHTA, BBI/IBWJKEHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTU
MEX]ly UCCIIEyEMbIMU BEIUYMHAMH,
00BsICHEHUS MOJIy4YEHHBIX
pe3ynbTatoB U (OPMYIMPOBAHUSA
BBIBOJIOB c HCII0JIb30BaHUEM
HAay4YHbIX  T[IOHATUH, TEOpPUH U
3aKOHOB




- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP
C O3ULIUU JPYTOro YeJoBeKa

OK 07.
ConeilicTBOBaThL
COXPAHCHHIO
OKpY>Karoleu
CpeIbl,
pecypcocOepeKeHUIO
, IPUMEHSTH 3HAHUS
00 n3MeHeHun
KITUMaTa, IPUHITAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 dexTuBHO
JICCTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B o01acTH 3K0JI0rn4ecKoro

BOCIIMTAHUS:
- chOPMHUPOBAHHOCTh  IKOJOTHUECKOM
KYJIbTYPHI, MMOHUMAaHHE BITUSTHUS

COLIMAIBHO-DKOHOMUYECKUX  IIPOLIECCOB
Ha COCTOSIHUE MPUPOJHON M COLMAIbHOU
cpensl, OCO3HaHue r1100aJIbHOTO
XapakTepa dKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAaHUE M  OCYILIECTBICHUE
JICUCTBUA B OKpYXKalollled cpeae Ha
OCHOBE 3HaHUsA Leled YyCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTHBHOE HENPUATHE JICUCTBUU,
MPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpese;
- yMeHue IIPOTHO3UPOBATH
HEeOIaronpusITHbIE 3KOJIOTUYECKHE
IIOCJIEICTBUS MpEeANPUHUMACMBIX
JICUCTBUI, IPEIOTBPAILLATD HX;

- pacuIMpeHHe OIbITa JAESITEIbHOCTU
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

- OBIAJICHHE  HaBbIKAaMH  y4eOHO-
HCCIIEI0BATEIBCKOM, IIPOEKTHOMN u
COIIMAJIbHOM I€ATEITbHOCTH

CdopmupoBaHHOCTH YMCHHUS
MIPUMEHSTH MOJYYCHHBIC 3HAHUS IS
00BACHEHUS OMOIOTMYECKUX
MPOLIECCOB u SIBJICHUM, Jilig|
IPHUHITHS TPAKTHYCCKHUX PEIICHUN B
IIOBCEAHCBHOM JKM3HU C  ICIBIO
obecreueHnss 0€30IIaCHOCTH CBOETO
3JI0pPOBbS U 370POBbSI OKPYKAFOIIHX

Mofed,  COOMIOJIEHUS  3JI0POBOTO
o0Opa3a J>KM3HH, HOPM TPaMOTHOTO
ITOBEACHMS B OKpY>Karoleu
IPUPOJHOM  cpene;  ITOHUMAaHue
HEOOXOIMMOCTH HCIOJIb30BaHUS
JOCTHKEHU I COBPEMEHHOU
OHOJIOTMM ¥ OHWOTEXHOJIOTHH LA
paLMOHATBHOTO
MIPUPOIOIOIB30BAHUS




2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCHUIJIAHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI H BU/IbI Y4eOHOH padoThl

Bun yyeOHoi padoTnl

Oovem uacos

MakcumajibHasi ydueOHasi Harpy3ka (Bcero) 72
O0si3aTeibHasi ayIUTOPHAsi Yy4deOHAasi Harpys3ka 72
(Bcero)
B TOM YHCJIE:

3aHATHUS JEKIIMOHHOTO THUITA 42
B TOM 4Yucie NpodhecCHOHATHFHO-OPUEHTUPOBAHHOE 2
coJiep>KaHue

MPAKTUYECKHUE 3aHITHSI 30
B TOM 4Yucie NpodecCHOHATHFHO-OPUEHTUPOBAHHOE 10
coJiep)KaHue
[TpoMexxyTouHas aTTecTanus Jud.3auer

2.2. CTpyKTYypa IMCUMILINHBI

KoaunuecTtBO AYAUTOPHBIX 1aC0B
HaumenoBaHue pa3aesioB U TeM Bcero | Teopernueckoe | IlpakTnuecku
o0y4eHue € 3aHATHS

Paznen 1. Knerka — cTpyKkTypHO- 18 6
(YHKUIMOHAJILHAS e[INHUIA ) KUBOT'0
Tema 1.1.
Buosiorus kak nayka. O6mas 2 -
XaPAKTEPUCTHKA JKH3HH
Tema 1.2.
CTpyKTYpPHO-pYHKIHOHAIbHAS 6 4
OpraHu3anms KJIeToK
Tema 1.3. CTpyKkTypHO-(pyHKIMOHAIBbHBIE 4 2
(aKkTOpHI HACTEICTBEHHOCTH
Tema 1.4.
OOMeH BellleCcTB M NpeBpallieHne YHEPTUH 2 -
B KJIeTKe
Tema 1.5. /Ku3HeHHBbI LMK KIETKH.

N 4 -
Muro3. Meiio3
Pa3nea 2. Crpoenue u GpyHKIUH 20 8
OpraHu3zma
Tema 2.1. CTpoeHnue opranusma 2 -
Tema 2.2. 2
®opMbI pa3MHOKEHHsI OPraHN3MOB )
Tema 2.3.
OHTOreHe3 pacTeHuii, ;)KUBOTHBIX H 2 -
yeJ0BeKa
Tema 2.4. 3aKOHOMEPHOCTH HACJIEI0BAHUS 6 4
Tema 2.5. CueniieHHOe HacJIeJ0BaHue 4 )
NMPHU3HAKOB
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Tema 2.6. 3aK0OHOMEPHOCTH U3MEHYNBOCTH

Paznen 3. Teopusi 3Bo/1ounu

Tema 3.1. UcTopusi 3BOJIIOIIHOHHOTO
yueHusi. MUKpo3BoIIOIHS

3emJie

Tema 3.2. Makpo3BoJIIOIUS.
Bo3HnkHOBeHMe U pa3BUTHE KU3HU HA 4 2

AHTPOIIOICHE3

Tema 3.3. Ilpoucxoxkaenne yei0BeKa — 2 2

Pazgea 4. dxojorus

10

cpeabl JKU3HHU

Tema 4.1. DkoJiornueckue pakTopol U

IKOCHCTCMbI

2*

Tema 4.3. buocdepa -
IKOJIOTHYECKas CUCTeMa

rjiooajbHas

Tema 4.4. Bausinue aHTPONOTreHHbIX

4
Tema 4.2. Ilonyasiuus, cooduiecTBa, 4
2
4
(axTopoB Ha 6uochepy

NN DN

Y€J0BCKA

Tema 4.5. Bausinue conuajabLHO-
IKOJIOTHYECKUX (PAKTOPOB HA 310POBbE 4 2

2*

Paznen 5. buosorus B :Ku3HH™ 8 4

6*

KaKI0ro™

Tema 5.1. BMOTEeXHOJIOTUH B JKU3HU

4* 2*

2*

Tema 5.2. BHOTEXHOJIOTHH B 4 2
NMPOMBINIIEHHOCTH™

4*

Bcero nmo qucuuniune

72 42

30

2.3 Temamuueckuil nian u cooepircanue y4eOHou OUCUUNIUHDL

Conepxanue yueOHOro Marepuasa (OCHOBHOE H

HaumeHnoBanue npogecCHOHAILHO-OPUEHTHPOBAHHOE), Oobem Popmupyemsl
pa3/iesioB M TeM J1a00paTopHbIe M MPaKTHYeCKHe 3aHITHS, 4acoB ¢
. KOMIIeTeHIUH
NPUKJIATHON MOAYJIb (IPH HAJTUYMH)
1 2 3 4

Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS eIMHUIIA 'KHBOTO 18
Tema 1.1. OCHOBHOE co/Iep:KaHue 2 OK 2
buosnorus kak Teopernueckoe o0yueHue: 2
Hayka. Oomas CoBpeMeHHbIE OTpaciu OMOJOTrMYecKUX 3HaHUH. CBs3b
XapaKTEePUCTHKA  |Gyonoruu ¢ IPYrUMU HAyKaMu: OMOXHMUsI, OnO(H3HKa,
KH3IHA O6uoHuka, reHoreorpagus u ap. Pomp u  mecto

O6uonorun B (OPMUPOBAHUM COBPEMEHHOW HAy4YHOH

KapTUHBI MUpa. YPOBHU OPraHU3ALUU KUBOWH MaTEpHUH.

OOmast XapakTepUCTHKA KU3HH, CBOWCTBA IKHUBBIX

cucteM. XUMUYECKUH COCTaB KIIETOK
Tema 1.2. OcHoOBHoOe€ coJep:kaHue 6 OK-1
CTpykKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkunonanbHas | Knerounas teopus (T. IIsann, M. Illneiinen, P. OK-4
OpraHu3aunus BupxoB). OcHOBHblE TOJIOKEHHS] COBPEMEHHOM
KJIETOK KJIETOYHOW TeOpUH. TUIBI KIETOYHON OpraHU3allUu:

MTPOKAPUOTHYECKUI u JYKapUOTHUYECKH.
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OAHOKJIETOYHBIE W MHOTOKJIETOYHBIE OPraHU3MBI.
Crpoenue mnpokapuoTudyeckoit kietku. CTpoeHue
JYKapUOTHUECKOW KJIeTKH. HekneTounbie (Hopmbl
KHU3HH (BUPYCHI, OakTepruodarm)

IlpakTuyeckue 3aHATHS:

1. IIpakTnueckas padora «CTpoeHHne KJIETKW»
PaccmoTtpers  cTpoeHue — kieTku  (pacTeHus,
KUBOTHBIC, TpHOBI) ¥ KJIETOYHBIC BKJIIOUYCHUS
(kpaxma, KapOTHUHOUIBI, XJIOPOILIACTHI,
XPOMOIIJIACTHI)
IlonroroBka MHKponpenapaToB, HaOJIOJEHHE C
IIOMOLIbI0 MUKPOCKOIIA, BBISBICHUE PA3IUUYUNA MEXIY
M3y4aeMbIMU 00bEKTaMH, (POpMYIHPOBAHUE BBIBOJIOB

HpaRTn'{ecmle 3aHATHSA:

2. IIpakTuyeckass padora «BupycHble u
0akTepHaJIbHbIE 3200J1eBaHUSD). OO6mue
HPUHIUIIBI UCIIOJIb30BaHUS JIEKapCTBEHHBIX
BEIIIECTB. OcobenHoctu pUMEHEHUS
aHTHUOMOoTUKOB. [IpencTaBneHue yCTHbIX COOOLEHUM
C TMpe3eHTAlUe, MOArOTOBJIEHHBIX [0 IEPEUHIO
MCTOYHUKOB, PEKOMEHIOBaHHBIX MTPEI0IaBaTesIeM

Tema 1.3.
CrpykTypHO-
(pyHKIHMOHAJIbHBIE
dakTopsl
HACJIe/ICTBEHHOCTH

OcHoBHOE CoOACPKAHUC

TeopeaneCKoe oﬁyqe}me:

N

XpoMmocomHasi Teopuss T. Moprana. CrtpoeHue
XPOMOCOM. XpOMOCOMHBIN Habop KJIETOK,
TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
TaryIOWAHBIA ¥ AUIUIOWAHBIA Habop. HykinenHoBbIe
kucnotel: JIHK, PHK HaxoxaeHme B KIETKEe, HX
cTpoeHre ¥ (QYHKIUU. MaTpudHblE MPOIECCHl B
KJIETKE: perUiMKanus, OMocHHTe3 Oelika, peraparus.
I'enmeTnueckuil KOJ M €ro CBOICTBA

IIpakTHYecKHe 3aHATHSA:

3. [IpakTnueckas padora «Pemenue 3aga4 Ha
onpeiesieHUe MOCJIeA0BATEILHOCTH HYKJICOTH/IOB,
AMUHOKHCJIOT B HOPMe H B cJiy4ae H3MeHeHHs
NOCJIeI0BAaTEJbHOCTH HYKJIeoTHa10B JTHK»

OK-1
OK -2

Tema 1.4.

OOMeH BelecTB u
npeBpalieHue
IHEPIruu B KJeTKe

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHue:

[TonsTne MeTaboIH3M. Accumusnus u
JUCCUMIIIALIUS — JIBE CTOPOHBI MeTabonu3ma. Tursl
oOMeHa BelIeCTB: aBTOTPO(MHBIA U TeTepoTPOdHBI,
a’poOHBIE M aHa’poOHbIM. IlmacTuyeckuii oOMeH.
dotocuHTe3. XEMOCHHTES

OK -2

Tema 1.5.
AKu3HeHHBIH UK
KJeTKU. MuTO3.
Meiio3

OcHoBHOE coepKaHue

N

Teopernueckoe o0yueHue:

N

Knerounslii ukJ1, ero nepuoasl. MUTO3, €ro CTaiuu U
MIPOUCXOASIIME TIPOLIECCHl. bruonornueckoe 3HaueHUe
MHTO34.

N

OK -2
OK-4

Meito3 u ero craguu. [loBegeHue XpoMocoM B
meiio3e. Kpoccunrosep. buosormueckuii  cMmbIci
Mmeiios3a

Pa3nea 2. Ctpoenue u GyHKIMH OPraHu3Ma

20

Tema 2.1.

OcHoOBHOE coaep:kaHue

OK -2
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Crtpoenue Teopernueckoe o0yueHue: 2 OK-4
OpraHusMa MHoOrokieTo4nsle Opranu3mMel. B3auMocBs3b OpraHoB

U CHCTEMbl OPraHOB B MHOI'OKJICTOYHOM OpraHHU3Me.

I'omeocra3 opranuzmMa MW €ro HOAJEPKAHUE B

Ipolecce )KU3HEAESITEIbHOCTH
Tema 2.2. OcHoBHoOe coJep/kaHue 2 OK -2
DopMmbl Teopernyeckoe o0yueHue: 2
Pa3sMHOKEeHUs! @opMbl pa3MHOKEHHUs OpraHu3MoB. becnonoe u
OPraHHU3MOB I0JIOBOE pa3MHOKEHUE. Bunpt Oecrnosoro

pasmHoxenus. IlonoBoe pasMHoxkeHue. ['ameTorenes

y kMBOTHbIX. Cniepmatorene3 u ooreHe3. CtpoeHue

MOJIOBBIX KJIETOK. OTUI0JOTBOPEHUE
Tema 2.3. OCHOBHOE coJIep:KaHHe 2 OK -2
OnTorenes Teopernueckoe o0yueHue: 2 OK-4
pacTeHui, NuauBuayanbHoe pa3BuUTHE OpPIraHU3MOB.
’KMBOTHBIX H OMOpuorene3s u ero craauu. llocToMOpHOHAIBHBIN
YeJI0BeKa nepuof. CTaauu NOCTAIMOPUOHAIBHOTO Pa3BUTUS Y

KHUBOTHBIX UM 4yenoBeka. IlpsmMoe u HempsMoe

pazButue. buonormuyeckoe cTrapeHWE U  CMEPTb.

OHToreHes pactTeHun
Tema 2.4. OcHoBHoOe€ coJep:kaHue 6 OK -2
3akonomepHocTH | TeopeTrnueckoe o0yueHue: 2 OK -4
HacdJIc10BaHUs OcCHOBHbIE TOHATUS TE€HETUKH. 3aKOHOMEPHOCTH

oOpazoBanust ~ ramer. 3akoHsl [.  MeHnnens

(MOHOTHOpPUJIHOE W TMOJUTHOPUAHOE CKPEUIMBAHUE).

B3aumopeiictBue reHoB

IIpakTHYecKkHe 3aHATHSA: 4

4.IlpakTnueckasi padora «Pemenne reHeTH4ecKUX

3a1a9»

3aia4yu Ha ONpeeIeHNe BEPOSITHOCTH BO3SHUKHOBEHUS

HACJIEJCTBEHHBIX IPU3HAKOB IIpU MOHO-, JM-,

MOJIMTHOPUAHOM M aHAIM3UPYIOUIEM CKpPEUIMBaHUMU,

COCTaBJICHHE F€HOTUIINYECKUX CXEM CKpEUIMBaHUS
Tema 2.5. OcHoOBHOE coaep:xaHue 4 OK-1
CuenieHnoe Teopernueckoe o0yueHue: 2 OK -2
HacJIel0BaHHe 3akousl T. Moprana. CuernieHHOe Hacjel0BaHUE
NPHU3HAKOB TEHOB, HapyuleHue cueruieHus. HacnenoBanue

MIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM

IIpakTH4yeckue 3aHATHA: 2

5. Ilpaktuuyeckasi padora Pemenue 3axau Ha

onpeaeaeHHue BEPOSITHOCTH BO3HMKHOBCHHA

HACJIE/ICTBEHHBIX MNPHU3HAKOB TMPH CLEMJIeHHOM

HACJICI0OBAHUM, COCTABJICHHE TIC€HOTHIIMYECKHX

CXeM CKpellMBaHUs
Tema 2.6. OcHoOBHOE coaep:xaHue 4 OK-1
3akonomepHocTH | Teopernueckoe o0yueHue: 2 OK -2
U3MEHYUBOCTH W3meHunBOCTh MNpU3HAKOB. BuIbl HM3MEHUHMBOCTH: OK-4

HacjeACTBEHHAass W  HEHACIEJCTBEHHAas.  3aKOH
TOMOJIOTUYECKUX pAIIOB B HACJIEICTBEHHOU
m3menunBoctn (H.M. BaBunoB). MyrtanuoHHas
TeOpHUs U3BMEHYMBOCTU. BUpl MyTanuii 1 NpUYHHBI KX
BO3HUKHOBEHMS. Kapuortun YyesoBeKa.
HacnencrBennble 3aboneBaHusl yenoBeka. [ eHHblE U
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XpoMOcOMHbIe  Oosie3HM 4enoBeka. bone3sHu ¢
HACJICJICTBEHHOW MPEIPacoIOKEHHOCThI0. 3HAUCHUE

MEIULUHCKOW TE€HETUKH B TPEAOTBPAIICHUU U

JICUCHUH T'eHETUYECKUX 3a00JIeBaHUN YeJI0BEKa

IIpakTHYecKkHe 3aHATHSA: 2

6.Ilpaktuuyeckasi padora «PemeHue 3agay Ha

onpeJeleHHe THNA MYTalUUW» IIpU [epejraye

HACJIE/ICTBEHHBIX MIPU3HAKOB, COCTaBJICHHE

TeHOTUIINYECKHUX CXEM CKpEIMBaHMsI
Pasnen 3. Teopusi 3Bo1Ionnu 6
Tema 3.1. UcTtopusi | OcHOBHOE co/lep:KaHHe 2 OK-2
IBOJIIOLIOHHOT O TeopeTnueckoe o0yueHue: 2 OK-4
YYeHHUSs. [TepBrie 3Bomtonronnsie kKoHuenuuu (K.b. Jlamapk,
Muxpossomouust | XK.JI. Broddon). DBomrormonnas teopust Y. JlapuHa.

CunTeTnyeckas TEOpUs JBOJIOIMHA M €€ OCHOBHBIC

HIOJIOKEHHUS.

Mukpossomtonud. Ilomymsinuss kak  3jeMeHTapHas

elIMHUIa  SBOMIOIMU.  ['eHeTHMueckue  OCHOBBI

HBOJIIOIUK. OJIEMEHTapHbIE (AKTOPBI  IBOIIOIUH.

EcrecTBeHHbIl 0TOOp — HampaBisAOmIUN  (QakTop

SBOJIONMH.  BumooOpazoBaHwe  Kak  pe3yabTar

MHUKPOIBOJIIOLUH
Tema 3.2. OcHOBHOE cO/Iep:KaHue 4 OK -2
Maxkpossomouusi. | TeopeTruueckoe ooyyeHue: 2 OK-4
BosuuknoBenne | MakposBosrornus. @opMbl 1 OCHOBHBIC HAIPaBICHHS
pa3BuUTHE KU3HU makposBomtonuu (A.H. CesepuioB). [1ytu noctrmxkenus
Ha 3emuie OMOJIOTNYECKOT0 nporpecca. CoxpaneHnue

O6uopazHooOpasus Ha 3emIe.

I'unote3sl 1 TEOPUU BOSHUKHOBEHMSI )KU3HU HA 3eMIIe.

[losiBieHWe TEPBBIX KIETOK W WX  DBOJIOIHS.

IIpoxapuoTsl 1 dykapuoThel.  IIpoucxoxneHue

MHOTOKJICTOYHBIX ~ OpPTaHW3MOB.  BO3HHKHOBEHHE

OCHOBHBIX IIapCTB 3YKapuoT

IIpakTuyeckue 3aHATHA: 2

7. IIpakTuyeckas padora «I'unore3sl

MPONCXOKICHHS JKU3HU HA JeMiie»
Tema 3.3. OcHoBHOE conep:kaHue 2 OK -2
IIpoucxoxnennede | TeopeTuueckoe o0yueHue: 2 OK-4
JIOBEKa — AwnTpononorus — HayKa 0 YeJoBeKe.
aHTpomnoreHes Cucrematudeckoe MmoJioKeHue yeraoBeka. CXOACTBO U

OTJIMYMS 4YelIOBeKa C )KMBOTHBIMH. OCHOBHBIE CTaJluU

aHTPOITOTeHe3a. DBOJIONHS COBPEMEHHOTO YETIOBEKA.

YenoBeueckne pachl U UX €IWHCTBO. Bpems u mytu

pacceneHus YyeJioBeKa o TUTaHETe.

[TpucnocoOaeHHOCTh 4YenoBeKa K pa3HbIM YCIOBHSM

cpenpl
Paznea 4. Ikonorus 18
Tema 4.1. OcHoOBHOE coaep:xaHue 4 OK-1
IKOJIOTHYECKHE Teopernueckoe o0yueHue: 2 OK -2
¢akTopnl M cpeabl | Cpeapl OOMTaHUS OPraHU3MOB: BOJHAs, HA3EMHO- OK-7

KU3HU

BO3JyIlIHAsi, TOYBEHHAas, BHYTPUOPraHU3MEHHAas.
OU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpeji OOMTaHUSA
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opranu3MoB. [IpucrocoOiieHus: OpraHu3MOB K JKU3HU
B pa3HbIX cpenax. [loHsTe sKonornyeckoro akropa.
Knaccudukanms sxonornyeckux ¢akropon. [Ipasuio
munumyma lO. JIubuxa. 3akoH TonepaHTHOCTH B.
[endopna

HpaRTn'{ecmle 3aHATHUSA:

8. JIpakruyeckas padora «Pemenue
IKOJIOTHYECKHX 3a1a9»

Tema 4.2.

Honyasuus,
coo0mecTBa,
IKOCHCTEMbI

OcHoBHoOe coJep/kaHue

TGOPGTI/I‘IeCKOQ oﬁyqefme:

DKoJIoruvecKasl XapaKTepUCTHKA BUIA U IOMYJISIUH.
OKojoruyeckass  HHUIIA  BHAA.  ODKOJIOTMYECKHE
xapakTepucTuku  momyisinud.  CooOmiectBa U
JKOCUCTeMBI. buorneHo3 u ero crpykrypa. Csssu
MEXIy opraHm3smMamu B OuoneHose. CTpyKTypHBIC
KOMIIOHCHTEI 3KOCUCTEMBI. HpOI[yueHTBI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopor BemiecTB u
MIOTOK PHEPTUM B dKocucTeme. Tpoduueckue ypoBHH

IlpakTH4yecKkue 3aHATHS:

9. IIpakTuyeckas  padora  «CocraBieHue
TpoduUyecKUX uened W nUpaMua OuoMacchl M
JHEPruM B JKOCHCTeMax.» Tpodudeckue uenu u
cet. OCHOBHBIE IMOKa3aTean KOCHCTeMbl. buomacca
u OpOoaAyKIM:. ODKOJIOTHYECKHE nupaMuabl 4YHCECII,
6uomaccsl u Hepruu. [IpaBuiio nupaMubl SHEPTHH.
Pemenne NPaKTHKO-OPHEHTHPOBAHHBIX
pacyeTHbIX 3aJaHUIl 10 TEpeHOCYy BellecTBa U
SHEPIUU B DKOCHUCTEMAaX C COCTABICHHE TPOPUIECKUX
1enei u nupamuja 6MOMacchl U YHEPTHH

OK-1
OK -2
OK-7

Tema 4.3.
buocdepa -
rjodoajabHas
IKOJIOTHYECKAS
cucTremMa

OcHoBHOE CoOACPKAHUEC

Teopernueckoe o0yueHue:

buocpepa — xuBas o6Gomouka 3emiu. PazBurue
npeiacraBieHuii o Omochepe B Tpymax B.U.
Bepuanckoro. O6mactu 6uocdepsl U €€ KOMIIOHEHTHI.
JXusoe BemecTBO 6MOCHEPHI U €ro PyHKIUH.
3aKOHOMEPHOCTH CYLIECTBOBAHUS o6uocgepsl.
OcobenHoctu 6uochepsl Kak ri100anbHOM
JKOCHUCTEMBI. J[MHaMU4YecKkoe paBHOBECHE B Orocdepe.
KpyroBopoTsl BelecTB U OMOre€0XUMHUYECKUE ITUKIIBI.
I'mobGanbHbIE DKOJIOTUYECKHE po0IEeMbI
COBPEMEHHOCTH

OK-1
OK -2
OK-7

Tema 4.4.
Bausinue
AHTPONOTreHHbIX
(¢akTopoB Ha

ouochepy

OcHoBHOE COACPKAHUEC

TeopeaneCKoe oﬁyqeﬂue:

AHTpOTIOTeHHBIE ~ BO3JEHCTBUST  Ha  Omocdepy.
3arpsi3HEHUs Kak BHUJ aHTPOIIOT€HHOTO BO3JIEHCTBUS.
AHTpOTIOTEHHBIE ~ BO3JEHCTBUS Ha  aTMmocdepy.
BozneiictBuss Ha ruapocdepy. BosgeiictBus Ha
mutochepy.  AHTpPONMOTEeHHBIE  BO3JEHCTBUS  Ha
OmoTHUecKre cooOIecTBa. YTIyOJIeHHO H3YyYaroTCs
OTXOJIBI, CBSI3aHHBIE c OIpeEIEHHON
npodeccueit/cnenualbHOCThIO

IIpakTHYecKHe 3aHATHSA:

10.. IpakTuyeckoe 3ansaTue «OTX0ABI

OK-1
OK -2
OK-4
OK -7
IIK ...
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IMPOU3BOACTBA»

*B Tom uncie npodeccuoHaIbLHO-
OPHEHTHPOBAHHOE CO/IePKAHME MPAKTHYECKOT 0
3aHATHSA

[IpakTryeckoe 3ansitue «OTXO0IbI TPOU3BOICTBAY. Ha
OCHOBE benepanbHOTO KJIACCU(PUKALMOHHOTO
KaTajora OTXOJOB OMNPEACNATh KIAacC OIAaCHOCTH
OTXOJIOB; arperaTHoe COCTOSHHE U (U3NYCCKYIO
dbopMy 0TX0J0B, 00pa3yronuxcs Ha pabouemM mecte /
Ha JTarax MpPOu3BOJICTBA, CBSI3aHHBIC C ONPEICICHHON
npodeccueit/crennaTbHOCThIO

Tema 4.5.
Bausinue
COIHUAJILHO-
IKO0JIOrHYEeCKHX
(¢pakTopoB Ha
3/10pOBbe
YeJIoBeKa

OcHoBHOe coJep/kaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

3n0poBee  ©  ero  cocraBisromume.  DakTopsl,
MOJIOKUTCIIBHO W OTPHULATCIBHO  BJIUAIOIIHUEC Ha
opranu3M  uenoBeka. [IpoOnema  TEXHOTEHHBIX
BO3JECHCTBUI Ha 300POBbE YEeJIOBEKA
(37meKTpOMarHUuTHBIE ~ TOJNs,,  OBITOBAas ~ XUMWUS,
M30BITOYHBIC IIYMBI, paguanus W T.1.). Aganrtanus
opraHu3Ma 4eJoBeKa K (QakTopaM OKpYXKaroulei
Cpennl. [IpuHIHANBI (dbopMupoBaHus
3nopoBbecOeperaromero  noseneHus.  Dusmueckas
AKTUBHOCTb M 3J10POBLC. brnoxmMmueckne acriekThl
palMOHAIBHOTO MUTAHUS

HpaKTI/I‘{eCKI/Ie 3aHATHSA:

IIpakTnyeckas padbora Ha BbIOOP:
11.MMpakTnyeckas padora «YMCTBEeHHAast
padoTocnocoOHOCTb)»

OBnazeHue MeTOJaMHU ONpEeNIeHUsl IOoKazarenen

YMCTBEHHOH  pabOTOCIOCOOHOCTH,  OOBSICHEHHE

MOJIYyUEHHBIX  pe3ylbTaToB M  (popMynupoBaHUE

BBIBOJIOB (TIMCBMEHHO) C HCIIOJIb30BAaHUEM Hay4YHBIX

MIOHSATUI, TEOPUN U 3aKOHOB

*B ToM 4ucie npogeccuoHaIbLHO-
OPHEHTHPOBAHHOE CO/IePKAHME MPAKTHYECKOT0
3aHATHUS

B KayecTBe TPUTTEPOB CHIDKAIOIINX
paboToCcrnocoOHOCTh UCIIOJIb30BaTh YCIIOBUS
OCYILLECTBICHHUSI TPOPECCHOHATBHON AEATeNbHOCTH:
IIyM, TeMIeparypa, Gu3ndeckas Harpy3ka u T.1.

OK -2
OK -4
OK-7
IIK ...

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COAepKAHUE
NPHUKJIATHOT0 MOYJIsA)

Pasnena 5. Buojiorus B :Ku3Hu

(ee]

Tema 5.1.
Buorexnosoruu B
JKU3HHU KaKI0T0

OcHoBHOE coepKaHue

N

TeopeTuqecxoe COoAECPKAHUC:

N

buorexHonorusi Kak Hayka W MPOHU3BOJCTBO.
OcCHOBHEBIE HaIpaBIICHUS COBPEMEHHOM
ouorexHonorud. Meroasl OnoTexHoaoruu. OOBEKTHI
OMOTEXHOJNIOTHU. OTHUKA OHOTEXHOIOTHYECKHUX U
TeHETUYECKUX OJKCIepuMeHToB. [IpaBuia moucka o

OK-1
OK -2
OK-4
IIK ...
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aHanu3a  OMOAPKOJOTHYECKOM  WMHpopMamum U3
Pa3IMYHBIX UCTOYHUKOB (Hay4yHas W ydueOHO-HaydHas
JUTEeparypa, CpeAcTBa MacCOBOM WH(pOpPMAINHU, CETh
Wurtepuer u apyrue)

IlpakTuyeckue 3aHATHS:

12 IlpakTuyeckas pabora «YMCTBEeHHasi
pPadoTocnocoOHOCTH»

Keficei Ha ananmu3 wuHbOpMAIMM O HAYYHBIX
JOCTH)KEHUSX B O0JIACTH I'€HETHYECKUX TEXHOJIOTHUH,
KJICTOYHON HMHXXEHEPHH, IMUIIEBBIX OHOTEXHOJOTHIM.
3amura Keiica: IpeICcTaBICHUE Pe3yIbTaTOB PELICHUS
KEICOB (BBICTYIUICHHE C MPE3CHTAINEH)

*B Tom uncie npodeccuoHaIbLHO-
OPHEHTHPOBAHHOE CO/IePKAHNE MPAKTHYECKOT0
3aHATHSA

Tema 5.1 oOs3arenpHa 115 U3y4EHUS CTYIAEHTAMU
Bcex mpodeccuii/crennaibHOCTeH

Tema 5.2. BUOTeXHOJI0rHM B IPOMBIIJICHHOCTH (/151 YKPYIIHEHHBIX
rpynn npodgeccuii/cnennaasnocreii 07.00.00, 08.00.00, 13.00.00,
14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00,
25.00.00, 26.00.00, 29.00.00, 38.00.00, 43.00.00, 46.00.00, 53.00.00,
54.00.00 (kpome 54.02.07)

Tema 5.2.
Buorexnosornmn
B
[IPOMBIIJIEHHOCT
n

OcHOBHOE comepxaHue

I[lpakTHUYeCKkMe BaHSTHUS:

'Y

13-14 llpakTnyeckas pabora PasBuTue
[IPOMBIIJIEHHOM OMOTEXHOJIOTUM UM €e
[IPpMMEHEeHMEe B XM3HM UYeJIOBEeKa, IIOMCK U
aHamm3s mMHOoOpMaLMM U3 Pa3JIMYHBEIX
VCTOYHMKOB (HaydHasa M ydyeOHO-HaydHasd
JqmuTepaTypa, CpelcTBa MacCCOBOMU
nHbpopmMaumy, ceTb JVHTepHeT M Opyrue)
Kemnco Ha aHanms nHOOpPMaLIUM ¢}
PasBUTUM T[IPOMHIIJIEHHOM OMOTEXHOJIOTUMN
(mo rpynnawm)

SBamura keyca: llpemcraBiyeHue
PesyJbTAaTOR pPEelleHUS KEHUco
B (BEICTYILJIEHME C Ipe3eHTaluel)

Bcero:

72
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3. YCJIOBUSA PEAJIMZALUUA ITPOT'PAMMBI JUCIHUATIJIMHBI

3.1. MarepuajbHO-TeXHUYeCKasi 6a3a, HEOOX0AMMAasA JIJIsl OCYIeCTBJIEHUS
00pa3oBaTeJIbLHOI0 NMpolecca Mo AMCUUININHE

Peanuzamnus ydeOHOM aucuuruinHbl buonorust tpebyer Hamuuusi y4eOHOTO
KaOuHeTa 7S TPOBECHUS TEOPETHUECKUX, MPAKTUUECKUX 3aHATUN U J1a00paTOPHBIX
pabor.

Kabuner «buonorum», oCHaIIeHHBIA 00OpyJZOBaHUEM: MeOENb, JOCKA, MeEI,

HaTJISIIHBIE TOCOOMS (KOMIUICKTHI y4YeOHBIX TaOJIMIl, TUIAKATOB), TEXHUYCCKUMH
cpencTBaMH OOYYEHHUsS: KOMITBIOTEp C YCTPOMCTBaAMH BOCTIPOM3BEICHHS 3BYKA,
IPUHTEP, MYJIBTHMEINA-TIPOEKTOP C SKPAaHOM, YKa3Ka-TIpe3eHTEp I MPE3CHTAIUH,
JOCKa yueOHas, yueOHas MmeOeb.

3.2 IlepeyeHb HEOOXOAMMOTO IPOTPAMMHOI0 0O0eceYeHust

1. 7-zip (nuuen3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (iumeH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (umensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (muuensus - http://www.openoffice.org/license.html)
5. Free Commander (JiuueH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7
%d0%hb8%d1%8f/)

6. Google Chrome (umen3us -
https://www.google.ru/chrome/browser/privacy/eula text.html)

7. Libre Office (B cBoGomHOM m0CTYyIIC)

8. Mozilla Firefox_(muuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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4. IEPEYEHb OCHOBHOM U g[OHOJIHMTEJILHOI‘i YUYEBHOMU
JUTEPATYPBI, HEOBXOJUMOM JIUISI OCBOEHUS TUCHUILINHBI

4.1. OcHoBHAs JqUTEpaTypa

1 buosoruss : yd4eOHMK U TPAKTUKYM IS CPEAHEro MpoQecCHuOHATHLHOTO
obpazoBanus / B. H. Speirun [u ap.] ; nox penakmueit B. H. Sppiruna. — 2-e

m3a. — MockBa : MspmarensctBo IOpaiit, 2023. — 378 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09603-3. — Teker :
anekTpoHHbI // OOpa3zoBarenbHas minatdopma IOpaitt [caiit]. — URL:

https://urait.ru/bcode/511618

1. buonorus. bazoBblif u yriayoneHHbld ypoBHH: 10—11 Kjacchl : yd4eOHUK IS
cpea”ero obmero obpaszoBanusi / B. H. SApeirun, B. M. BacunseBa, U. H.
Bonkos [u np.] ; mox penakuueit B. H. fApeiruna. - 2-¢ usn., nepepad. u mom. -
Mocksa : Opaiit, 2023. - 380 c. - (O6meobpazoBarenbubiii 1uki). - URL:

https://urait.ru/bcode/530646. - Pexxuim 1ocTyma: Juist aBTOPHU3. MOJIb30BATEIICH.
- ISBN 978-5-534-16228-8. - TekcT : 2JIeKTpOHHBIH.

2. Kamenckmii, A. A. buomorus. O6mas Owmonorus. 10-11 xmaccer [Tekcr] :
yueOHuk / A. A. Kamenckuii, E. A. Kpukcynos, B. B. [laceunuk. - 6-¢ usn.,
ctep. - Mockaa : Jlpoda, 2018. - 368 c. 20

3. Komecnukos, C. ., O6mas 6uonorus : yueoHoe mocodue / C. 1. KonecHukos.
— Mocksa : KaoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1. — URL.:
https://book.ru/book/949522 . — TekcT : 31IEKTPOHHBIIA.

4.2. lonoJIHUTEIbHAS JIUTEpaTypa

1. Mamonros, C. I'., O6mas Ouonorus : yueOnuk / C. I'. MamontoB, B. b.
3axapoB. — Mocksa : KaoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8.
— URL.: https://book.ru/book/948581 . — TekcT : 3JCKTPOHHBIA.

2. Otronkuid, I'. TI. EcrecTtBo3HaHue : y4yeOHMK U TPAKTUKYM JJIsi CPEIHETO
npodeccruonanbHoro oodpaszopanus / I'. I1. Otronkuii ; mox pegakmueit I'. H.

Ky3pmenko. — MockBa : HM3zpmarensctBo HOpaiit, 2023. — 380 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02266-7. — Texer :
anekTpoHHbit // OOpaszoBarenbHas tuargopma IOpaiit [caitit]. — URL:

https://urait.ru/bcode/513315

3. Mycradun, A.I'., buonorus : yue6nuk / A.I'. Mycrapun, B.b. 3axapoB. —
MockBa : KunoPyc, 2022. — 423 c¢. — ISBN 978-5-406-09668-0. —
URL:https://book.ru/book/943245). — TeKcT : 3JIeKTPOHHBIH.

4. CmupnoBa, M. C. EcrecTBo3HaHHe : YYCOHHK U TPAKTUKYM JIJISI CPEIHETO
npodeccuonanbHoro oopazopanus / M. C. CmupnoBa, M. B. Boponenko, T. M.

CmupHoBa. — 2-e¢ u3a. — Mocksa : U3parensctBo IOpaiit, 2023. — 330 ¢. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-09495-4. — Texer :
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anekTpoHHbIN // OOpazoBatenpHas miargopma [Opaiit [calit]. — URL:
https://urait.ru/bcode/511675

5. Caenko, O.E., EcrtectBo3nanue : ydeOHoe mocobue / O.E. Caenko, T.II.

Tpymmuna, O.B. JlorBunenko. — Mocksa : KnoPyc, 2022. — 363 ¢. — ISBN
978-5-406-09773-1. — URL:https://book.ru/book/943669. — Tekcr

AIEKTPOHHBIN.

4.3. [lepuoauveckue U3a1aHusl

1. WM3Bectus Bbicmux yueOHbIX 3aBefeHuil. CeBepo-KaBkasckuil pernon.Cepus:

EctectBennbie HAYKH - Hayunas AIIEKTPOHHAS o6ubnnoTeka
«eLIBRARY.RU. - URL: http://elibrary.ru/title_about.asp?id=7362

2. BectHumk AnpITeliCKOrO TOCymapcTBeHHOro yHuBepcutera. Cepus 4:

EcrecTBeHHO-MaTeMaTH4eCKHE 151 TEXHUYECKUE HayKH- URL:
http://e.lanbook.com/journal/element.php?pl10_id=2351

3. IIpodeccuonanbHoe obOpa3oBaHue B coBpemMeHHoM wMupe - URL:

http://e.lanbook.com/journal/element.php?pl10 id=2399

4. Buomnorus B IIKOJIE - URL:

https://dlib.eastview.com/browse/publication/92107

5. Hayka u mkona - URL: https://dlib.eastview.com/browse/publication/79294

4.41lepeyeHb  pecypcoB  HH(POPMANMOHHO-TEICKOMMYHUKAIIMOHHON  CeTH

No ko

10.

11.

12.
13.

«I/IHTepHeT», HCOﬁXOIlI/IMl)IX AJIA OCBOCHHUSA NTUCIHUIIJINHBI

2bC «YHHABEPCUTETCKAS oubmoTexa ONLINE»: CaWT. —
URL:http://biblioclub.ru

DBC UsnarensctBa «Jlauby: caiit. — URL:http://e.lanbook.com

OBC «Opaiit»: caiit. “URL:https://urait.ru/

OBC «BOOK.ru»: caitt. — URL: https://www.book.ru

OBC «ZNANIUM.COMy: caiit. — URL: https://www.znanium.com

Ba3el nauaeix kommnanuu «Mct Bero»: caiit . —URL: http://dlib.eastview.com
Hayuynas  snexktponHass  OuOnuorteka  «elLabrary.ru»: cair. —  URL:
http://elibrary.ru/

OnektpoHHass Oubmuorteka "M3matenbckoro goma '"I'pebennukoB". -  URL:

http://www.grebennikon.ru/

Yuusepcuterckas unpopmanumonnas cucrema POCCHUSA (YUC Poccus). - URL:
http://uisrussia.msu.ru/

"Jlektopuym TB" - Buzgeonekiuu Beaymux JektopoB Poccum. - URL:
http://www.lektorium.tv/

baza y4yeOHBIX IUIaHOB, y4E€OHO-METOJIMYECKUX KOMIUIEKCOB, MyOIuKauuid u
koH(pepenmmii Kyol'Y. - URL: http://docspace.kubsu.ru/

Poccwmiickoe obpazoBanue [Deaepanpabiii moprain|. - URL: https://www.edu.ru/
[HOC «Mos mkomay: cait.- URL:https://myschool.edu.ru/
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5. METOAUMYECKUE YKA3ZAHUSA JUISA OBYYAIOIIUXCA 11O
OCBOEHMHIO JUCIIUITJIMHbBI

HuctuminHa «buonorus» HaneneHa Ha MOJMydeHUE 3HAHUW B 00JacTH
€CTECTBEHHOHAYYHBIX JUCUHUILUIVH.

C TOuYKM 3peHHMS HCHOOJb3yEMBIX METOJOB JIEKUIUH MOAPA3AEISIOTCS
CJICTYIOIITUM oOpazom: nH(OPMAITMOHHO-00BSICHUTETLHAS JICKITNSA,
MOBECTBOBATEbHA, JEKIUsA-Oecea, mpoOaeMHast IEKIU U T. 1.

OOyueHre CTYIEHTOB OCYIIECTBISICTCS 110 TPAAUIIMOHHOW TEXHOJIOTHH
(JICKUIMOHHBIA  MaTepua, IpaKTUYeCKue ®W  Ja0OpaTOpHBIE  3aHATHS,
CaMOCTOATEIbHBIC pa0OTHI) C BKIIFOUEHUEM WHHOBAIIMOHHBIX AJIEMEHTOB.

YcTHOE — M3NOKEeHHME ~— yd4eOHOro  marepuana Ha  JIGKUMH  JIOJDKHO
KOHCHEKTUpOBaThCs. CiymaTh JEKIHI0 HYXHO YMETh — TOJJIEPKUBATh CBOE
BHUMaHHE, TMOHATh M 3allOMHUTH YCIBIIIAHHOE, YJIOBHTH IMay3bl. B mpouecce
W3JI0KEHUS TPENOIaBaTeIeM JEKIMN CTYJICHT JIOJHKEH BBISICHUTH BCE HETOHSITHBIC
BOIIPOCHI. 3aMUCHIBATh COJIEP)KAHUE JIEKIIMM HYXHO 00s3aTeIbHO — 3allkCH
MOMOTaIOT TMOJJIEPKUBATh BHUMAHHE, CIIOCOOCTBYIOT MOHUMAHUIO U 3alIOMUHAHUIO
YCIIBIIIIAHHOTO, TPUBOJIUT 3HAHUE B CUCTEMY, CIy>KaT OMOPOM i mepexona k bonee
rIIyOOKOMY CaMOCTOSITEIbBHOMY M3yUYE€HUIO TIPEIMETA.

Metoauueckue peKOMEH 1Al 0 KOHCIIEKTUPOBAHUIO JICKITUM:

— 3aluCh JOJDKHA OBITh CHCTEMHOM, MPEICTaBIATh COOOM COKpalEHHBINA
BapUaHT JIEKIUHU npenojaBarens. Heobxogumo ciiymiarh, 00AyMbIBaTh U 3aMKUCHIBATh
OJTHOBPEMEHHO;

— 3amuch BENETCS OUYEHb OBICTPO, YETKO, MO BO3MOXHOCTU KOPOTKHUMU
BBIPAXKCHUSAMU;

— HE Tmpekpamias CiylmaTrh MpenojaBaTeis, HYXHO 3alHiChiBaTh TO, YTO
HEOOXOMMMO YyCBOWTH. Henb3s 3amuchiBaTh cpa3y Ke BBICKA3aHHYIO MBICIb
MIPENO/IaBaTelis, CIeAyeT €€ MOHATh U MOCJE ITOT0 KPaTKO 3aMKcaTh CBOMMU CIIOBAMHU
WM CJIOBaMHU TipernojaBaress. BakHo, 4ToObl B Hell He OBUI MOTEPSH OCHOBHOM
CMBICJI CKa3aHHOTO;

—MMEHa, J1aThl, HA3BaHUs1, BBIBObI, OMIPEACIICHUS 3aNChIBAIOTCS TOYHO;

—cJelyeT o0paTuTh BHUMaHHE Ha O0(OpMIICHUE 3amucH JieKiun. s kaxmaoro
npeaMeTa 3aBoAUTCSA oOuias TeTpaab. OTIMYHBIM OT OCTaJbHOTO IIBETA CIEIYyeT
BBIJICTISITh OTACJIBHBIE MBICIM W 3arojOBKH, COKpalarh OTIEJbHbIC CJIOBA H
MPEAJIOKEHUS, UCTOb30BaTh YCJIOBHBIE 3HAKH, OYKBBI JIATUHCKOTO W TPEYECKOTO
an¢aBUTOB, a TAaK)KE HEKOTOPbIE TPUEMBI CTEHOTPAPUIECKOTO COKPAIIEHUS CJIOB.

[TpakTuyeckue 3aHITUS IO AUCIUTITNHE «BroJIorus» mpoBOASITCS IO CXEME:

— YCTHBIH, JIMOO MUCHhbMEHHBIN OMPOC 1O TEOPUH B HAUYajIe 3aHITHUS;

— pelieHre NPaKTUYECKUX 3a/1a4 MOCTABJICHHBIX MEpPe]l CTYACHTOM;

— WHJVBUAYaJIbHbIC 3aJlaHUsl [JI1 TOATOTOBKM K TNPAKTUYECKUM U
Ja00pATOPHBIM 3aHSITHUSIM.

[lenp mpakTUYECKOTO 3aHATHS - HAYYUTh CTYACHTOB  IPUMEHSTH
TEOPETUYECKUE 3HAHUS MPU PEIICHUU MPAKTUUYECKUX 3aJad Ha OCHOBE pPEAIbHBIX
JTAHHBIX.

Ha mpaktrueckux 3aHSITHIX MPe0OIaaat0T CIETYIONTUE METOIbI:

—  BepOayibHBIE (TIPe00ITaIat0IIUM METOJIOM JIOJKHO OBITh O0BSICHEHHUE);
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- NpaKTHYECKHE (IMCbMEHHBIE 3/1aHNUs, TOATOTOBKA pedepaToB, 3aJaHus ¢
ucnoas3zoBanueM 1K u np.)

BaxHplM 11 cTyZ#eHTa SBISETCS YMEHHE PpalUMOHAIBHO IOAOMpPATH
HEOOXOUMYI0 Y4YeOHYIO0 JIUTEpaTypy U YMEHHE MOJb30BaThCsl MPUOOPETEHHBIMU
MPAKTHUYECKUMH HaBBIKAMH TP pabOTe C MPOrpaMMHBIMH cpeacTBaMu. OCHOBHBIMU
JUTEPATyPHBIMUA UCTOYHUKAMU SIBIISTIOTCS:

— oubmuoreunsie pouabl hunnana Kyol'Y;

— DJIEKTPOHHAsA OWONMOTEeUHas cucTeMa «YHHBEpPCUTETCKas OMOIMOTEeKa OH-
JIaliH»;

— 3NIeKTpOHHAas 6ubnroreunas cuctema M3garenscta «Jlauby.

[Touck kHUT B OMOIMOTEKE HEOOXOJUMO HAYMHATH C U3YYEHHUS MPEIMETHOIO
Karajora M CO3JIaHUs CIIMCKAa KHUT, TOCOOMI, METOJUYECKHX MAaTepUalIoB IO TEME
U3yYEHUS.

[IpocMOTp KHUTM HA4YMHAETCA C TUTYJIBHOTO JIMCTA, CJIEAYIOLIETr0 I0CIe
0010xKu. Ha HEM 0OBIYHO NMOMENIAIOTCS BCE OCHOBHBIE JIaHHBIE, XapaKTEPU3YIOLIUE
KHUTY: Ha3BaHME, aBTOp, BBIXOJHBIE JAaHHbBIC, JaHHbIE O mIepeus3nanud U T.1. Ha
000pOTE TUTYJIBHOTO JIUCTA NAETCsl aHHOTAlMsI, B KOTOPOM YyKa3bIBaeTcs TeMaTHKa
BOIPOCOB, OCBEIIEHHBIX B KHUTE, OMPEACIACTCS KPYr YHTaTesei, Ha KOTOPBIM OHa
paccunTaHa. boiblioe 3HaueHHWE WMEET MPEIUCIOBHE KHHTH, KOTOPOE 3HAKOMHT
YuTaTeNsl C JIMYHOCTBIO AaBTOpa, HCTOPHEH CO3MaHUA KHUTH, pPaCKpPBHIBAeT
conepkanue. [IpouynB mpeaucioBue M TOIYYUB OOIIEe MPEICTaBICHHE O KHUTE,
clieqyeT oOpaTuThCs K oryaBieHuio. OriaBieHHE KHUTH 3HAKOMHUT 00ydaeMoro ¢
COJIEp)KaHUEM U JIOTHYECKOW CTPYKTYpOM KHWIH, IO3BOJSIET BBIOpaTh HYXHBIN
MaTepuan s u3ydeHus. ol W3JaHUS KHUTH [O3BOJISIET CYIWTh O HOBHU3HE
MaTepuaina. YeM yamie KHUra u3faércs, TeM OOJbIIYIO LIEHHOCTh OHA MPEICTaBIISET.
B kHure Moryt ObITh IPUMEYaHUs1, KOTOPBIE COAECPKAT Pa3INYHbIC JOTIOJIHUTEIbHBIC
ceaeHusd. OHM TeyaTarOTCsl BHE OCHOBHOTO TEKCTAa U Pa3bsCHIIOT OTJEIbHbIE
Bonpockl. [IpeamerHble W andaBUTHBIE YKa3aTeld 3HAUYUTEIBHO OO0JIEr4aroT
NOBTOPEHHE M3JIOKEHHOIO B KHUIe MaTepuaia. B KOHIE KHUIM MOXET
pacmosnaraTeCsi BCIOMOraTenbHbli Marepuas. K HeMy oOOBIYHO OTHOCATCA
WHCTPYKIIMU, TPUIOKEHHUS, CXEMBbl, CHUTYallMOHHBIE 3a7add, BOMPOCHl Jis
CaAaMOKOHTPOJIS U T.1.

Jlis Jydiiero mpencTaBlICHUS W 3allOMHHAHUS MaTephaia Ienecoo0pa3Ho
BECTH 3aMUCH U KOHCTEKTHI Pa3IMYHOTO COACPIKAHMS, & UMEHHO:

— MIOMETKH, 3aMeUaHusl, BbIJICJICHNE TIIaBHOTO;

— TJIaH, Te3UCHI, BBIMMUCKH, [TUTATHI;

— KOHCIIEKT, pabouasi 3anuch, pedepar, T0KIa, JSKIHUI U T.1.

Yurath yueOHUK HEOOXOJMMO BlyMUHBO, BHUMATENIbHO, HE MIPOITyCKas TEKCTa,
CTapasich TOHATH KaxAylo (paszy, OAHOBPEMEHHO pa3dupasi NpUMEpPbHI, CXEMBI,
TaOHIIBI, PUCYHKH, PUBEIEHHBIC B yUeOHUKE.

OaHuM U3 BaXHEWIIUX CPEICTB, CIMOCOOCTBYIOIIMX 3aKPEIJICHUIO 3HAHMIA,
SBIISIETCSL KpaTKas 3aluch MPOYUTAHHOTO MaTepualia — COCTaBJICHHE KOHCIEKTa.
KoHCnekT — 3T0 KpaTkoe CBSI3HOE M3JI0KEHUE COAEP)KaHUS TeMbl, yueOHUKA WU €ro
yacTH, 0e3 MmoAapoOHOCTEe M BTOPOCTENEHHbIX AeTanel. Ilo cBoeil cTpykrype u
MOCIIEIOBATEIPHOCTH  KOHCIEKT JIOJDKEH COOTBETCTBOBATh IUJIaHy Y4eOHHUKA.
[ToaToMy BakKHO CHa4yayia COCTABUThH IIJIaH, a MOTOM MHCATh KOHCIIEKT B BUE OTBETA
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Ha Bomnpockl iaHa. Eciau yueOHuK paszenéH Ha HeOOJbUIME O3arjiaBlIeHHbIE YacTH,
TO 3aroJIOBKM MOXXHO paccMaTpHUBaTh Kak MYHKTHI TUIAHA, a U3 TEKCTA KaXKJOM 4acTH
CJIEJIyeT 3aMucaTh T€ MBICIIH, KOTOPHIE PACKPBIBAIOT CMBICI 3ar0JIOBKA.

TpeOoBaHUs K KOHCIIEKTY:

— KpPAaTKOCTh, CKATOCTh, I1€JIECO00Pa3HOCTh KaXkI0r0 3alUChIBAEMOI0 CJIOBA;

— COJIEPKATEIBLHOCTh 3aITMCH - 3alUCHIBAEMBIE MBICIIU CJIeyeT (POPMYIUPOBATH
KpaTko, HO Oe3 ymepba miasi cmbicia. OObEM KOHCIEKTa, KaK IMPABHIIO, MEHBIIE
M3y4aeMoro Tekcra B 7-15 pas;

—  KOHCHEKT MOXET OBITh KaK MPOCTBIM, TaK U CIOXHBIM IO CTPYKTYpE — 3TO
3aBUCHUT OT COJAEPKAHUS KHUTH U LIEJN €€ N3yUEHHUS.

Meroanueckue peKOMEHIALNH 110 KOHCIIEKTHPOBAHUIO:

— IPEXJIe YEM HAyaTh COCTABIATh KOHCIEKT, HY’)KHO O3HAKOMHTBCSI C KHUTOW,
IPOYUTATh €€ CHaYasIa 1O KOHLA, IOHATh IPOYUTAHHOE;

— Ha 0OJIOKKE TETpaJM 3alKChIBAIOTCS Ha3BaHUE KOHCIEKTHPYEMOW KHHUTU U
UM$ aBTOpPa, COCTABJISIETCS TIJIaH KOHCIIEKTUPYEMOTO TECTa;

— 3alMCHU JIy4dlle JeNaTh MPU MPOYTEHUU HE OJHOTrO-ABYX a03aleB, a LEeJIoro
naparpada uiu I1aBbl;

— KOHCIIEKTUPOBAHUE BENETCS HE C LEJbIO UIMETh ONPECIEHHBIN 3aKcHy, a AJis
OoJsiee MOJHOTO OBJIAJEHUS COACPKAHHEM H3y4aeMOIo TEKCTa, MO3TOMY B 3aIUCAX
OTMEYAETCS M BBIIEISETCS BCE TO HOBOE, MHTEPECHOE M HYXHOE, YTO OCOOEHHO
MPUBJIEKIO BHUMAHHUE;

— TOCJIE TOro, KaK cJlieJlaHa 3alluch COJEepKaHMs maparpada, IIaBbl, CIEAYyeT
nepeunTarh €€, 3aTeM CHOBa 0OpaThCsi K TEKCTY U MPOBEPUTH c€0sl, MPaBHIBHO JIU
U3JI0KEHO COZAEpIKaHUE.

TexHuka KOHCIIEKTUPOBAHUS:

— KOHCHEKTUPYS KHUTY OOJIbIIOr0 00BEMA, 3alHCh CIENYyeT BECTH B OOIIEH
TeTpaiu;

— Ha KaXJI0M CTPaHMUIIE CJIEBA OCTABIIAIOT MOJIA MUPUHON 25-30 MM 171 3anIUcH
KOPOTKHUX MO3arojIOBKOB, KPaTKUX 3aMEeYaHUM, BOIIPOCOB;

— KaXKJasi CTaHUI[a TETPaId HyMepyeTcs;

— U1 TIOBBIIICHUS] YUTAEMOCTH 3alUCU OCTABISIOT HWHTEPBAIBl MEXKIY
CTpOKaMH, a03ariaMmu, HOBYIO MBICIIb HAUMHAIOT C «KPACHON» CTPOKU;

— NpU KOHCHEKTUPOBAHMM IUUPOKO MCHOIB3YIOT Pa3IMYHbIE COKpALUEHUS U
YCIIOBHBIE 3HAaKH, HO HE B ylIepO CMBICIy 3allMCAaHHOTO. PekoMeHayeTcs MpuMeHsTh
oOLIEYIOTPEOUTENbHBIE COKpAILlEHUs, HampuMep: M.0. — MOXeT ObITb, TOoC. —
rOCyJIlapCTBEHHBIN; 1.0. — TOHKHO OBITh U T.1.

— HE CIeQyeT COKpallaTh KWMEHAa M Ha3BaHUS, KpOME OYeHb YacTo
MOBTOPSOIINXCS,

— B KOHCIIEKTE HE JODKHO OBITh MEXaHMYECKOTo MEepenuChIBaHUs TEKCTa 0e3
MIPOAYMBIBAHUS €TO COMIEP KAHMS M CMBICIIOBOTO aHAJN3a.
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6. KOHTPOJb M OLEHKA PE3VJBTATOB OCBOEHMS
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

KoHTpoJIb M OLEHKA pe3ylbTaTOB OCBOCHUS OO0IIe00pa30BaTEIbHON JIUCIUTIIHHBI

pacKpbIBalOTCA Yepe3 AUCHUIIMHAPHBIE Pe3yNbTaThl, HAlIpaBJICHHbIE Ha (OpMUpPOBaHUE OOLIUX U
npoecCuOHANBHBIX KOMIIETEHIIUN MO pa3/iesiaM U TeMaM COJIep KaHus yueOHOro Marepuara.

6.1. Ilaciopt ¢oHIa OLIECHOYHBIX CPEICTB

Oo0masn Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIETEeHIUs

Paszgea 1. Kinerka — KonTponbhas pabota
CTPYKTYPHO- «MoJeKyIspHBIN YPOBEHb
(pyHKUMOHA/IbHAS eIUHULIA OpraHU3aIIH KUBOT0»
JKHBOTO

OK 02 buonorus xak Hayka. OO0mias 3anonaHeHre TaOJIHIIbI C OTIMCAHUEM
XapaKTePUCTHKA JKU3HU METOJIOB MUKPOCKOITUPOBAHUS C X

JIOCTOMHCTBAaMU U HEJOCTAaTKaMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUMY

3anonHeHue CPaBHUTEIBHOM TaOIUIIBI
CXOJICTBA U PA3INYUM )KUBOTO U HE

KUBOT'O
OK 01 CrpykTypHO-pyHKIHMOHANbHAA |OleHnBaeMast JUCKYCCHs 110 BOIIpOcam
OK 02 OpraHu3aIus KJIETOK JIEKIIUU
OK 04 Pa3paboTka MEHTaIbHON KapThI 11O

KJIaCCU(PUKALMU KIJIETOK U UX CTPOEHUIO
HAa MPO- U DYKAPUOTUUYECKUX U 10
[1IapCcTBaM B MMHH TpyIIax
BrimonHenue u 3amuTa 1a00paTopHBIX
pabor:

«CTtpoeHue KieTku (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIFOUEHUS (Kpaxmall, KapOTUHOH/IBI,
XJIOPOIUIACTHI, XPOMOTIJIACTHI)»
[Ipaktuueckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIECHUH C TIPEe3eHTAIINEH,
MOATOTOBJICHHBIX 110 NIEPEUHIO
HWCTOYHUKOB, PEKOMEHJOBAaHHBIX

IIPENoAaBaTeIeM
OK 01 CtpykTypHO-QyHKIIMOHATIbHBIE | DpOHTAIBHBIN OIIpOC
OK 02 (akTOpbl HACTIEICTBEHHOCTH Pazpabotka rioccapus

Pemenue 3agau Ha onpeneneHne
MOCIIE0BATEIBHOCTH HYKIIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B Clly4ae
HW3MEHEHHS MOCeI0BaTeIbHOCTH
Hykaeornaos JJHK

OK 02 OOmeH BemecTB 1 @poHTATBHBIN OITPOC

MIpeBpaIeHNE SHEPTUU B KJIETKE | 3aroJHEHHE CPAaBHUTENIBHOM TaOIHIIbI
XapaKTEePUCTUK TUTIOB OOMEHaA
BELIECTB
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OK 02
OK 04

JKU3HEHHEBIA UK KIETKH.
Muto3. Meiio3

OOcyxeHne 1o BOIpocam JEKINU
PazpaboTka JIeHTbI BpeMeHU
’KM3HEHHOTO IIMKJIa

Pa3nen 2. Ctpoenne u
GyHKUMM OpraHusmMa

Konrponbnas padota “Ctpoenue u
dbyHKIMH opraHu3Ma’

OK 02
OK 04

CrtpoeHue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHEil, OpraHoB M CHCTEM OPraHOB
OpraHu3MoB (PacTeHUs, )KUBOTHBIC,
YEJIOBEK) C KPaTKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02

DopMbl pa3MHOKEHUS
OpraHu3MOB

®poHTaTIBHBINA OITPOC

3anonHeHue TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamMu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOTeHE3 PACTeHH, ) KHBOTHBIX
Y YeJIoBeKa

Pa3paboTka JeHTbl BpEMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOIeHe3a
OTJIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIrpyIIIaM
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX LIUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICOJOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN OIIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, 11-, TIOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAHUU,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CrernieHHOoe HACIEIOBAHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anau Ha onpeneneHue
BEPOSATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJeJ0BaHHUH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpPEIMBaHUSA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MYTallMH TP Iiepenaye
HAaACJICACTBECHHBIX HpI/ISHaKOB,
COCTaBJICHHE TEHOTUIIMYECKUX CXEM
CKpeILIUBaHUsI

Paszgea 3. Teopus 3BoJiroUU

KonTponbHas pabota “Teoperndeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emiie”

OK 02

I/ICTOpI/IH 9BOJIOIIMOHHOI'O

@pOHTAIBHBIN OIIPOC
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OK 04

yaeHus. MUKpPOIBOIIOLUS

Pazpabotka rioccapus TepMHUHOB
Pa3pa0oTka JeHThl BpeMEHU pa3BUTHUS
IBOJIIOLIMOHHOTO YYECHHUS

OK 02 Maxkpo3Bomronus. OnenuBaemasi IUCKYCCHS:
OK 04 Bo3HuKHOBEHUE U pa3BUTHE HCIIOJIb30BaHUE APTYMEHTOB,
YKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTHH U
CUMBOJIMKH IS TOKA3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII
Pa3paboTka neHTBI BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie
OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaIBHBIN OIPOC
OK 04 AHTPOIIOr€HE3 Pa3paboTka 1eHTHl BpeMEeHU
IIPOUCXOXKICHUSI YEIOBEKa
Pasnen 4. dxoJiorust
OK 01 Dkonorndeckue HakTopsl U TecT 1O IKOJIOTHYECKUM (PaKTOpaM U
OK 02 Cpezbl )KU3HU cpeaaM KU3HU OPraHU3MOB
OK 07
OK 01 [Momynsmus, coobiecTna, CocraBneHue cxemM KpyroBopora
OK 02 3KOCUCTEMBI BELLECTB, UCIOJIb3YsI MaTEpHUAIIbI
OK 07 JIEKIIUU
Pemenne npakTUKO-OpUEHTUPOBAHHBIX
pacYeTHBIX 3aJlaHUN 110 IEPEHOCY
BEIIECTBA U PHEPTUH B SKOCUCTEMAX C
COCTaBJIeHHE TPOPUIECKUX ILIETIeH U1
nupaMu] 6MoMacchl U SHEPTUU
OK 01 buocdepa - rmodanpHas OueHuBaemasi TUCKYCCHS
OK 02 JKOJIOTMYECKas CucTema Tecr
OK 07
OK 01 BinsiHue aHTpOnoreHHsIx Tect
OK 02 ¢dakTopoB Ha Ouochepy IIpakTuyeckas padora “OTx0/bl
OK 04 MPOU3BOJICTBA”
OK 07
OK 02 Bimstnue connanbHO- OnenuBaemast TUCKYCCHS
OK 04 9KOJIOTUYECKUX (PAKTOPOB Ha Beinonnenue nabopatopHoit paboThl Ha
OK 07 3/10pOBbE YETIOBEKA BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"Bnusinue abuotuyeckux (HakTopoB Ha
YeJoBeKa (HU3KUE U BBICOKHE
Temneparypsl)”
Paznen 5. Buosnorus B :kM3HM  |3amuTa Keica: IpeAcTaBIeHUe
PE3YJIbTaTOB PELICHUS KEWCOB
(BBICTYILIEHUE C TTPE3EHTAIUEH )
OK 01 buorexnonoruu B )KU3HU BrinosiHeHuE Keiica Ha aHAIN3
OK 02 KaXXJI0r0 MH(OPMAaLINK O HAYYHBIX JOCTUKEHHIX
OK 04 B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHIA,

KJIETOYHOM MHKEHEePUH, MUILEBbIX
O6uoTexXHOJIO0THH (110 Tpynnam),
MIpe/ICTaBJIeHHE PE3YIbTATOB PEIICHUS
KEWCoB
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OK 01 [TpombinieHHas 6noTexHoorus | BhImonHeHUe Kelica Ha aHaIu3

OK 02 nH(pOpMAIMY O Pa3BUTUU

OK 04 MPOMBIIIIICHHOW OMOTEXHOIOTHH (T1I0
rpyIIam), IpeJCTaBIeHUEe PE3yIbTaTOB
pelIeHHS KeCoB

KoHTpob ¥ OlIeHKa pe3yIbTaTOB OCBOSHUS YUEOHON JNUCIUILIMHBI OCYIIECTBIISIETCS
MIPEIo/IaBaTesieM B MPOLIECCe MPOBEACHUS MPAKTUUECKUX 3aHITUH, TECTUPOBAHUS, A
TaKK€ BBINOJIHEHUS OOYYaIOIIMMUCA HWHJIUBUAYAIBHBIX 3aJlaHUM, TMPOEKTOB,
HUCCIIeI0OBaHUMH.

6.2. Kpurepuu oneHKH 3HAHU

KonTpons u oIleHKa pe3yabTaTOB OCBOEHUS Y4YEOHOM JAUCLMILIUHBI
OCYILIECTBISETCS NPENOAABATENIEM B IIPOLIECCE IPOBEACHUS IPAKTUUECKUX padoT,
TECTUPOBAHUS, COOECEOBAHMS IO pe3yibTaTaM BBIIOJIHEHUS Ja0OPATOPHBIX
paboT, a TakKe pelieHHs 3aJad, COCTaBICHHUS pabouux TaOIMIl U MOATOTOBKH
COOOLIEHNI K YpPOKy. 3HaHUS CTYJEHTOB Ha MPAKTUYECKUX 3aHATHUAX
OLICHMBAIOTCA OTMETKAMU «OTIUYHO», «XOPOIIO», «YIOBJIETBOPUTEIBHO» U
«HEYIOBJIETBOPUTEIBHOY.

OI.[GHKa «CHCYAOBJICTBOPUTCIIbHO)» CTABHUTCA, KOI'lda CTYACHT HC OCBOHUJI
OCHOBHOI'O COACPKaHUA IIPCAMCTA U ciabo 3HaeT HBYHaGMBIﬁ pa3acia IuCUOUIIINHEL.

6.3. [IpumepHbIe BONPOCHI JIsl MPOBeIeHUs TeKyleil aTTecTauuu (YCTHBIA U
NHUCbMEHHBII) OIPOC

buonornueckue Hayku. Kakoe 3nauenue nmeet 6uomaorus?

YPpOBHUM OpraHu3auyvu >XKUBOU MPUPOBI.

[Tonsatue «Knerka». XuMudeckue 3J€MEHThI, BXOASIIME B COCTAB KIIETKHU.
Ponp HeopraHm4eckux BEIIECTB, BXOASIINX B COCTaB KIIETKHU.

3HaueHue BOJBI JI )KU3HEAEATEIbHOCTH KIETKH.

OpraHnyeckue BEIIECTBA, BXOASIIME B COCTAB KJIETKHU, U UX POJIb B KJIETKE.
Otmnuus crpoenus monekyn JIHK u PHK.

Bupycsl kak HekieTouHas hopma KU3HU U UX 3HAUCHUE.

6. OcoOeHHOCTH CTPOCHUS PACTUTEIBHOMN KIIETKHU.

17. OcoOGeHHOCTH CTPOEHUS )KUBOTHON KIIETKH.

18.  Ilnactuueckuit 0OMEH B KJIETKE Ha MpUMepe OMOCHHTE3a OelKa.

19. DuepreTudeckuii 0OMeH.

20. Uro Takoe >KU3HCHHBIN ITUKII KIeTKH? [lepeuncanuTre THIBI IeIeHHs KIETOK, UX
3HA4YCHHUE.

o NoOOGRWNE
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IIpumepHbIe TECTOBBIE 3aJaHUS

TemaTtuuecknii Tect 1o TeMe «CTpoeHre U PYHKIUM KJIETOK»
1 BapuanT
Yacts A
K kaxkaomy 3a1aHUI0 YACTH A IaHO HECKOJIBKO OTBETOB, M3 KOTOPBIX
TOJILKO OJMH BepHbIii. BbiOepuTe BepHbIid, 10 BallleMy MHEHHMIO, OTBET.
A1l Hayka, n3ydaromiasi KJI€TKYy Ha3bIBaeTCs

1). ®uznonoruei 3). Anatomuei
2). uronorueit 4). DmOpuonoruei
A2 Kakoii yueHbIil yBUEN KIETKY C TOMOILBIO CBOETO MUKpPOCKONa?

1) M. llneiinen 3). P.T'yk

2) T. llIBanu 4). P. Bupxon
A3 DnemeHTapHas OMoJOruyYeckas CuCTeMa, CrocoOHas K CaMOOOHOBJICHUIO, - 3TO
1). Knetounslit ueHTp 3). [loakoskHast skupoBast
KJIeTYaTKa
2). MbliieyHOE BOJIOKHO Cep/ia 4). IlpoBojsiiias TKaHb PACTCHUS
A4 K npokapuoram OTHOCSTCS
1). Dnones 3). Kumeunas nangouka
2) HlamMnuHBOH 4). Undyzopus-tydenbka
AS OCHOBHBIM CBOWCTBOM I1JIA3MAaTHUECKOW MEMOPaHBI SBIISICTCS
1). ITonHast MPOHUIIAEMOCTD 3). U30upatenbHas
MPOHUIIAEMOCTb
2). [lonHast HEMPOHUIIAEMOCTh 4). NzbuparenpHasi MOJIyIPOHUIIAEMOCTD
A6 Kakoli B TpaHcnopTa B KJIETKY UAET C 3aTPaTOM SHEPTUU
1). Auddyzus 3). [lurouuTO3
2). Ocmoc 4). TpancmopT HOHOB
A7 BHyTpeHHSS TOMYKUIKas Cpefa KIETKH - 3TO
1). Hykneomnnazma 3). Hurtockener
2). Bakyonb 4). Iluromnazma

A9 B pubocomax B OTIUYHE OT JIU30COM MPOUCXOAUT

1). Cunre3 yrieBogoB 3). OkucneHre HyKJIEMHOBBIX KUCIOT
2) Cunre3 O€KOB 4). CuHTEe3 TUNUI0B U YTIEBOJI0B
A10 Kakoii opraHouJ; TpUHUMAET y4acTUE B JICTICHUH KIETKH

1). Hutockener 4) KnetouHslii IeHTP

2). llenTpHoib 5). Bakyonn

A1l TanmouaHeIi HAOOP XPOMOCOM UMEIOT
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1). 2)KupoBbie KIeTKU 3). KneTku cinroHHBIX kKeme3
yeJioBeKa

2). CriopaHruu JIucta 4). SliuexneTku roiny0s U BOpoObs
A12 B cocTaB XpOMOCOMBI BXOJST
1) IHK u 6emok 3). PHK u Genok
2) JHK u PHK 4). benok u ATD
A13 I'naBHBIM CTPYKTYpHBIM KOMIIOHEHTOM SIApa SIBJIAETCS
1). XpoMocOMBI 3). SAnpeiku
2). Pubocompl 4). Hykneoriazma
A14 I'puOHas KJIeTKa, Kak U KJIETKa OaKTepHid
1) He umeeT simepHOi 000JI0UKH 3). He umeer xnopormiactos
2) Hmeer 0IHOKJIETOYHOE CTPOCHHE TEJIa 4). ImeeT HEeKJIETOUYHBIH MULICITUMA
Yacrs B

B1 YcranoBuTe COOTBETCTBHE MEXKYy OCOOEHHOCTSIMHU CTPOEHUS, PYHKIUEN U
OpPraHOWJIOM KJIETKU

OcobOeHHoCTH CTpoeHus, QYHKIIUH Opranoun

A). Paznunyaror MeMOpaHbI IJIaIKME U IEPOXOBATHIC 1). Kommneke
I'onpxn

b). O6pa3yroT ceTh pa3BeTBICHHBIX KAHAJIOB M MOJIOCTEN 2). OIIC

B). O0pa3ytoT yriouieHHbIe IUCTEPHBI U BaKyOJIU
I'). YuacTtByer B cuHTE3€ OEIIKOB, )KUPOB
J1). DopMUPYIOT TU30COMBI

A B B r i

Bri0epute TpU BEpHBIX 0TBETA U3 IIECTH
B2 [laliTe xapakTepUCTHKY XJIOpOILIacTam?

1). CocTouT U3 MIOCKUX HUCTEPH 4). Coiep>XUT CBOIO MOJIEKYITY
JIHK

2). UmeeT omHOMEMOpaHHOE CTPOCHHE 5). YuactBytoT B cunTe3e ATD
3). UmeeT nBymMmeMOpaHHOE CTPOCHHUE 6). Ha rpanax pacnosmaraercs

XJ0po UL

B3 Uem pacTtuTenbHas KJIE€TKa OTIMYAETCA OT )KUBOTHOW KJIETKH?
1). UMeeT BaKyoIMb C KJIETOYHBIM COKOM

2). KnierouHasi CTeHKa OTCYTCTBYET

3). Cnoco6 nutanus aBTOTPO(PHBIN

4). Vmeer KJIETOYHBIN LIEHTP

5). Wmeet xmopomiacTsl ¢ XJIOpOGUIIIOM

6). Cioco6 nutanusi reTepoTpOQHBIA

Yacrts C

JlaiiTe cBOOOHBIN pa3BEePHYTHIN OTBET HA BOIIPOC.

C1 Kakoe 3Hauenue st GOpMHUPOBAHUS HAYIHOTO MUPOBO33PEHUSI UMEIIO CO3/IaHHE
KJIETOYHOU Teopun?
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C2 Kakas B3auMocBsi3b cyiectByeT Mexay JIIC, kommnekcom [Nonbxu u
au3ocoMamu?

C3 Kakoe nmpenmyIiecTBO J1aeT KJICTOUYHOE CTPOCHUE KUBBIM OpraHu3Mam?

C4 Haiiaute ommOKU B IPUBEACHHOM TEKCTE. Y KaXKUTE HOMEpa MPeIJIoKEeHU, B
KOTOPBIX CJIeJIaHbl OIIMOKH, UCTIPABbTE HX.

1. bakTepuu rHUEHUSI OTHOCST K AYKapUOTUYECKUM Oopranu3Mam. 2). Ouu
BBITIOJTHSIOT B IPUPOJIE CAHUTAPHYIO POJIb, T.K. MUHEPAIU3YIOT OPTaHUYECKUE
BellecTB. 3). DTa rpymnma 6akTepuil BCTyHaeT B CHMOMOTHYECKYIO CBSI3b C KOPHAMU
HEKOTOPBIX pacTeHuil. 4). K 6akTepusm Takke OTHOCST mpocTerux. 5). B
0JIAarONPUSATHBIX YCIOBUSIX OAKTEPUHU PA3MHOMKAIOTCS MPSMBIM JICJICHUEM KJIETKH.

2 BapuaHT
Yacrts A

K kaxnomy 3aaHMI0 4aCTH A JaHO HECKOJBKO OTBETOB, U3 KOTOPBIX
TOJIbKO OIUH BepHbIid. Bbi0epuTe BepHbIii, 10 BalleMy MHEHHIO, OTBeET.
Al IluTonorus — 3To HayKa, M3ydaromnias
1). TkaHeBbIN ypOBEHb OPTaHU3AIUH KUBOW MaTepun
2). Opranu3MeHHbIN YPOBEHb OpraHU3aIMK KUBOU MaTepUU
3). KieTouHblit ypoBeHb OpraHU3allMK KUBOW MaTepUU
4) MonexyJIsipHbIN YPOBEHb OpraHU3alMH )KUBOW MaTepUU
A2 CozparensiMi KJIETOYHOW TEOPUH SIBIIAIOTCS?
1). Y. Mapsun u A. Yomiec 3). P.T'yku H. I'pro
2).I'. Mengnens u T. Mopran 4). T. lIpann u M. lllneiaeH
A3 DnemeHTapHas OMOJOrMyYecKas cucTeMa, 00J1aJaroas CioCOOHOCThIO
MOJJIEP>KUBATh TOCTOSHCTBO CBOETO0 XUMUYECKOTO COCTaBa, 3TO

1). MbImieqHO€ BOJIOKHO 3). ['opMOH IUTOBUIHOM KEJE3bl
2). Annapat ['onpmxu 4). MeXKIIETOYHOE BEIECTBO

A4 K npokaproTam He OTHOCSTCA

1). IlnanobGaxrepun 3). Kumeunas nanouka

2). KnyOeHbkoBbI€ OaKTepun 4). YenoBek pa3yMHBIi

AS Ilnazmaruyeckas MeMOpaHa COCTOUT U3 MOJIEKYIT

1). Jlunugos 3). JIuniuioB, OEIKOB U YTJICBOJIOB
2). JlunuoB u O0enKoB 4). benkos

A6 TpaHCIOPT B KIIETKY TBEPJBIX BEIIECTB HA3bIBAETCS

1). Audpdyzus 3). IlunoruTo3

2) ®daronuros 4). Ocmoc

A7 luTomia3ma BbINOJIHSAET (QYHKIIUH

1). ObecnieunBaeT Typrop 3). YyacTByeT B yAaJeHUH
BEILECTB

2). BeimonHseT 3aMTHYI0 (QYHKITHAIO 4). MecTo HaXO0XKJE€HUS OPraHOUIOB
KJIETKU
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A8 Ha xakoM pucyHKe N300paskeHa XJIOpOIIaACT
2

A9 MUTOXOHAPHUH B KJIETKE BBIMOJIHSIOT (PYHKITUIO

1). OkuciieHHus OpraHuYeCKUX BEIECTB O HEOPTaHUYECKHUX

2). XpaHeHus U Iiepe/layu HacJleICTBeHHON nH(opManuu

3). TpancnopTa OpraHMYeCcKNX U HEOPraHUYECKUX BEIIECTB

4). OGpa3oBaHus OPraHUYECKHUX BEIIECTB U3 HEOPTAHUUYECKUX C MCIOJIb30BaHUEM
CBeTa

A10 B nu3ocomax, B OTIMYHE OT pUOOCOM MPOUCXOIUT

1). Cunte3 yrieBoaoB 3). PaciieruieHue nuTaTeabHBIX BEIIECTB
2). Cunrte3 OelKoB 4). CuHTE3 TUNUJ0B U YIIEBOJIOB
A11 OnuHakoBbI HAOOP XPOMOCOM XapaKTEPEH IS

1). KineTox KOpHSI IBETKOBOI'O PaCTEHUS

2). KopHeBbIX BOJIOCKOB

3). Knetox ¢oTocuHTE3UpYIOIIEH TKAHH JTUCTA

4). 'amet mxa

A12 MecTo coequHEHHs] XpPOMaTH/ B XpOMOCOME Ha3bIBAETCs

1). LleHTpHOIIH 3). XpomatuH

2). Llentpomepa 4). Hykneoun

A13 SnpeIiky y4acTBYIOT

1). B cunTese 6enkon 3). B yaBoeHun XpoMocoM

2) B cunrese p-PHK 4) B xpa"eHuu u niepegaye HacaeICTBEHHOM
uH(popManuu

A14 Otnuumne XKMBOTHOM KIIETKH OT PACTUTEJIBHOW 3aKIIFOYAETCS B
1. Hanuuue kneTo4yHON 000JI0YKY U3 LEJTHOI03bI

2. Hamumume B miuToriazMe KJIETOYHOTO IICHTPA
3. Hamuuwme nmactun
4. Hanuuue BaKyoJiei, 3al0THEHHBIX KJIETOUYHBIM COKOM

Yacrs B
B1 YcranoBuTe cOOTBETCTBHE MEXKAY OCOOCHHOCTSIMHU CTPOEHUS, GYHKIMEH U1
OpPraHOMIOM KJIETKH

OcobeHHocTr cTpoeHus, QyHKIHH Opranoun
A). CoaepXuT TUTMEHT XJI0POhUILT ). Muroxonapust
b). OcymiecTBiseT sHEPTeTUUECKUI OOMEH B KIIETKE 2). Xiiopomiact

B). OcymectBiser nporiecc GOTOCHHTE3a
I'). BuyTtpennsis memOpana oOpasyeT CKIaJKU - KPUCTBI
). OcuoBHas ¢pyHkuus — cuate3 ATD
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BriOepuTe Tpu BEpHBIX OTBETA U3 IIECTH

B2 JlaliTe XapaKTepUCTUKY KOMIUIEKCY 1 0b1KuN

1). CocToUT U3 CETU KaHAJIOB U MOJIOCTEN

2). CocTOUT U3 UUCTEPH U ITy3bIPHKOB

3). O0Opa3yroTcst IM30COMBI

4). Y4acTByeT B yHaKOBKE BEIIECTB

5) YuactByer B cunteze ATO

6). YuacTByeT B cUHTEe3€ Oelka

B3 Breibepure Tpu npu3zHaKa MpoKapuOTUYECKON KIETKU?

1). Umeetcs sanpo

2). Knierounasi cTeHka npeicTaBlieHa MypEeHMHOM WJTU TIEKTUHOM

3). HacnencTBeHHbIH anmapaT pacnojlaraercsi B UTOIIa3Me KIETKU
4) VImeeT KIETOYHBIN LIEHTP

5). Nmeer xyoporiacTel ¢ XJI0poGULIoM

6). B uuroruiazme pacrnoaararorcsi puOOCOMbI

Yactrs C

Jlaiite cBOOOAHBINM pa3BEPHYTHIN OTBET HA BOIIPOC.

C1 IIpoananu3upyite pUCYHOK, Ha KOTOPOM U300paKEHbI pa3INYHbIC
sykaprotnyeckue kietku. O uem Bam roBopuT npeuioxkeHHas B HeM nHpopmManus?

C2 O6mast Mmacca MUTOXOHJIPUH TIO OTHOILLIEHUIO K MAcce KJIETOK Pa3IMYHbIX
OpPraHoOB KPbICHI COCTABJISIET B MOKEITYAOUHOM xkenese — 7,9%, B neuenu — 18,4%, B
cepaue — 35,8%. [loueMy B KII€TKax 3TUX OPraHOB PA3IUYHOE COACPKAHUE
MUTOXOHJIPUIA?

C3 CpaBHute Mex1y COO0M OHOKIECTOYHBIM U MHOTOKJIETOYHBIN opranu3M. Kto u3
HUX UMEET MPEUMYIIICCTBO M B UeM OHO BBIpaKacTCs?

C4 Haiiaute ommOKU B TPUBEACHHOM TEKCTE. Y KQXKUTE HOMEpa MPEIJI0KCHUI, B
KOTOPBIX ClIeJIaHbI OMIMOKH, UCTIPABhTE HX.

1). Bce 6aktepuu 1o cmocoOy MUTaHus SIBISIOTCS TeTepoTpodamu. 2).
Azotdukcupyromue 6akTepun 00eCIeunBalOT THUCHIUE MEPTBBIX OPTaHMYECKUX
BemecTB B nmoyse. 3). K rpynme a30ThukcaTopoB OTHOCAT KITyOCHBKOBBIX OaKTEpHil.
4). boOoBbIE pacTeHNs 3a CUET MOCTYIAIIINX B UX KJIETKY CBSI3aHHOTO a30Ta
CUHTE3UPYIOT Oemok. 5). ['pynma canpoTpoHbIX OaKTEPHl UCTIONB3YIOT IS
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MeTabomu3Ma 9HCPIruIO OT OKHUCJICHUA HCOPraHNICCKHUX COC,Z[PIHCHI’Iﬁ, IMMOCTYIIAOIINX
B KJICTKH U3 CPCObI.

OTBeThI HA TECTHI

1 Bapuant
Yactp A
Al A2 A3 A4 AS A6 A7
2 3 2 3 4 4 4
A8 A9 Al10 All Al2 Al3 Al4
3 2 4 4 1 1 3
Yacts B
B1 B2 B3
22121 346 135
Yacts C

C1. KnerouHas Teopust — CBUAETEIBCTBO TOIO, YTO PACTEHUS U )KUBOTHBIE
UMEIOT €IMHOE MPOoUCXokaeHue. KieTounas Teopus Mociayxuia OJHON U3
IIPEANIOCHUIOK BO3HUKHOBEHU TeopuH 3Boaonnu Y. /lapBuHa.

C2. CunresupoBannbie Ha MeMOpanax JI1C 6enku. [lomucaxapuasl, Kupbi
TPaHCIOPTUPYIOTCS K KOMIUIEKCY I'0JIb K1, KOHJIEHCUPYIOTCSI BHYTPH €0 CTPYKTYP
U «YIAKOBBIBAIOTCS» B BUJE CEKPETA, TOTOBOIO K BBIIEJIEHUIO. 3/1€CH K€
(bOpMHPYIOTCA U JTU30COMBI, YYACTBYIOLIME BO BHYTPUKJIETOYHOM MMHILEBAPEHUU.

C3. Kaxxgas KjeTKa BBITOIHSIET OTACIbHYIO (YHKIUIO U MTPU HOBPEKICHUU
OJTHOM KJIETKH- APYTHX ATOT MPOLIECC HE 3aTparuBaeT U GPyHKUMOHUPOBAHHUE KIETOK
HE IpeKpalaeTcs.

C4. 1). baktepun OTHOCSATCS K TPOKAPUOTUUECKUM OpraHu3ma. 3) Ota rpynna
OaKTepHH HE BCTYIMAET B CHUMOMOTHUYECKYIO CBA3b C KOPHSIMHU HEKOTOPBIX PACTEHUH,
9Ta CBOMCTBO XapaKTEPHO ISl KITyOEHbKOBBIX (a30ThUKCUPYIONTUX) OakTepuid. 4)
[Ipocreiimme opraHu3Mbl OTHOCATCA K OJHOKJIETOYHBIM OPTaHU3MaM.

2 BapuaHT
Yacts A
Al A2 A3 A4 AS A6 A7
3 4 1 4 2 2 4
A8 A9 Al10 All Al2 Al3 Al4
4 1 3 4 2 2 2
Yacts B
B1 B2 B3
21211 234 236
Yacts C

C1. Ha nanHOM pUCYHKE U300pa’KE€HbI Pa3INYHbIE 3YKAPUOTHIECKUE KIIETKH
KaK OJHOKJIETOYHBIX, TAK U MHOTOKJIETOYHBIX PACTEHUM U )KUBOTHBIX. THUITHUYHON
KJIETKH B MPUPOJIE HE CYIIECTBYET, HO BCE DYKAPUOTUUECKHUE KJIETKH TOMOJIOTUYHBI,
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U Y THICSIY PA3JIMYHBIX THIIOB KJIETOK MOXHO BBIJCIUTH OOIIME YePThl CTPOCHUSI.
Kaxnas keTka COCTOUT U3 Hepa3pbIBHO CBA3AHHBIX MEXKIY COOON dacTeil:
IUIa3MaTUYECKO MeMOpaHbl, siipa U IUTOIIA3MbI C OPTaHOUJaAMH.

C2. Pa3HO€ KOJIMYECTBO MUTOXOH/IPHIA B KJIETKAaX CBSI3aHO C KOJMYECTBOM
sneprun AT®, koTopoe 3aTpaynBaeTcs Ha BBHIIOJIHEHHE OpraHoM paboTsl. Mcxons u3
aHaJN3a JaHHBIX MOXKHO CJIeNIaTh BBIBOJI, YTO OOJIbIIas paboTa BHITOIHIETCS
CepIeM.

C3. OHOKIETOUYHBIN OPTaHU3M UCIIONHAET BCe PYHKIUH, MPHUCYIINUE LETOMY
opranusmy. [losTomy ruOHET KiI€TKa-THOHET BECh OPraHU3M. ¥ MHOTOKJIETOYHOTO
OpraHu3Ma KJIETKH CIEeIUAITU3UPOBAHBI IO CBOMM (YHKIUSM U THOEIb KJIETKU HE
BBI3BIBACT TMOEIH IEI0T0 OpraHu3Ma.

C4. 1). Ana 6axTepuii XapakTepHbl HE TOJBKO FeTepOTPOQPHBIN, HO
aBTOTPO(HBIN cTOcOOBI MUTAaHUU. 2) A30T(PUKCHpYIOIIEe OaKTEPUH SIBIISIFOTCS
cumOuonTamu. 5) CanporpodHbie OaKTepuu SBIAIOTCS reTepoTpodaMu, a He
aBTOTpOodhaMu.

IIpuMepHbIe BONPOCHI IS KOHTPOJISI CAMOCTOSITeIbHON PadoThl
1.Bupycbsl — B030ynuTenu nHGEKIIMOHHBIX 3a00JeBaHUN
2.Bupyc ummynoaeduiuta yenoBeka (BIUY). [lpodunakruka BUYU-undexumn
3. 'eHeTMUECKHE 3aKOHOMEPHOCTH CEJEKIIUU
4.Yuenue H.W. BaBuioBa o nueHTpax MHOT000Opasusi U MPOUCXOXKACHUS KyJIbTYPHBIX
pacTeHuu
5.I'unore3sl MPOUCXOKIACHUS JKU3ZHU
6.I'100anbHbIe U3MEHEHUS B Onocdepe Mo BIUsSHUEM ACSTEIbHOCTU YeI0BeKa

6.4. [IpumepHbIe BONPOCHI /115l IPOBeIeHNUs IPOMEKYTOUYHOI aTTecTAlNU

1) Tlonstue (ompenenenue, TepMuH) «buonorus». KakoBbl TPU3HAKKA IKHUBBIX
OpraHu3MOB?

2) buonoruueckue Hayku. Kakoe 3HaueHne nmeeT Onoorus?

3) YpoBHM OpraHHU3aINU KUBOH IPUPO/IBL.

4) Tlonsrtue (onpeaencHue, TepMuH) «Kietka». XuMUYECKHAE JIEMEHTDI, BXOISIIHE
B COCTaB KJIETKHU.

5) Posb HEOpraHWYEeCKUX BEIISCTB, BXOASAIIMX B COCTAB KIICTKH.

6) 3HaucHME BOIBI IS )KU3HEACATCILHOCTH KICTKH.

7) OpraHuyeckue BEIeCTBa, BXOSIINE B COCTAB KICTKH, U UX POJIb B KIICTKE.

8) Otmuuus ctpoenuns mojekya JJHK u PHK.

9) Bupychl Kak HeKJIeTouHas popMa KU3HU U UX 3HAYCHHUE.

10) Tlonstue (ompenencuue, TepmuH) «['en», «['eHeTHUeckui Ko». Perumkarnms
JIHK.

11) Yo Takoe KM3HCHHBIHN IUKI KIeTKU? [lepeunciinTe THUITBI IEICHUs KICTOK, UX
3HAYCHHUE.

12) Murto3. buosornveckoe 3HaUCHHE MUTO3A.

13) Ilurokunes.

14) OxapakTepu3yiTe TUIbI PA3MHOKECHUS.
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15) Kakue popmbl 0€CIiosioro pasMHOMXKCHHS HIHPOKO MPUMEHSIOTCS B CEIIbCKOM
x0351cTBe?

16) Meiio3. brosorudeckoe 3HaueHHE Meio3a.

17) Tloyemy mpH IMOJIOBOM Pa3MHOKECHHM IMOSIBJISIIOTCS OPraHU3MbI ¢ HamboJjee
Pa3HOOOpa3HBIMU MPU3HAKAMU ?

18) OmnuimTe IPOIECcChl Pa3BUTHSI CIIEPMATO30UI0B U SHUIICKIETOK.

19) OmnonorBopenue. bruomorndeckoe 3HAYCHUE OTLIOJOTBOPEHHUSL.

20) Tlomsitme (ompenenenue, tepmuH) «OHTOTEeHEe3». Kakwe crammu mpoxoaut
OpraHu3M B CBOEM pa3BUTHUU?

21) PenpomyKTHBHOE 3710pOBbE YSIOBEKA.

22) Ha3zoBuTe NpUYHHBI HAPYIICHUI B PA3BUTHH OPTaHU3MA.

23) Bpen pasBuBaronieMycss OpraHu3My HAHOCHMBIM KypeHHEM, YIOTpeOJIeHuEeM
QJIKOTOJISl U HAPKOTUKOB.

24) BnwusiHUE 3arpsA3HEHMs OKPYKAOIIEH Cpeibl Ha pa3BUTHE YEIOBEKA.

25) Tlonstme (ompeaencHue, tepmuH) «['em». Kakue TeHBI Ha3bIBAIOT
CUEIUVICHHBIMU?

26) PackpoiiTe noHsATHE HACIEICTBEHHOCTH.

27) Tenernyeckas CHMBOJIMKA.

28) HazoBuTe TsDKenoe HACIEIACTBEHHOE 3a00JCBaHUC YENOBEKA, CIEIUICHHOE C
MIOJIOM.

29) HacnenctBeHHble 00JIE3HU YEIOBEKA, HX MPUYUHBI U MPO(HUIAKTHKA.

30) HaszoBute ocHOBHBIE (OPMBI MYTAIlMOHHOW W3MEHUMBOCTU. [IpuBenute
MPUMEPHI TITYOOKUX MYTAI[MOHHBIX U3MEHEHUN CPeIU PACTEHUH U KUBOTHBIX.

31) OmnummTe MEeTObI COBPEMEHHOM CEIICKIIHH.

32) IlpuBenute mpuUMeEphl UCIIOIB30BaHUSI MACCOBOTO U HHIUBUIYAILHOTO OTOOPA
B CEJICKLIUN PACTECHH.

33) OcHOBHBIE 3371auH, CTOSIIIUE MEepeT OMOTEXHOJIOTHEH.

7.4.2. llpumepHble TeCThI 1JIs1 MPOBEEHUS MTPOMEKYTOUHOMH aTTeCTAIUN

Yacre 1(3apanus Al —A13)

A 1. IIpu napTeHOTeHE3€ OPraHU3M Pa3BUBACTCS 3.
1. 3UroTeI

2. HEOIUIOJOTBOPEHHOM SIMIEKIIETKU

3. COMaTHYECKOMN KIETKU

4. BEreTaTMBHOM KJIETKH

A 2. O0pa3oBaHue U3 OJTHON MAaTEPUHCKOM KJIETKH YETHIPEX KIIETOK C TarIOUHBIM
Ha0OPOM XPOMOCOM XapaKTEPHO JJIA MpoIiecca:

1. muTO3a

2. Meiio3a

3. npobJsieHus

4. omI01I0TBOPEHUSA

A 3. Opranusmbl, KOTOPBIM JIJISI HOPMAJIbHOU JIEATEIBHOCTH HEOOXOAMMO HATMYUE
KHCIJIOpOJia B cpejie 0OUTaHUSI, HA3bIBAIOT:

1. aspobamu

2. aHaspobamu
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3. rerepotpodamu

4. aBroTpodamu

A 4. XpomaTuasl — 3TO:

1. nBe cyOBEeIUHUIIBI XPOMOCOMBI JIETISIIICHCS KIETKA

2. y4aCTKH XpOMOCOMBI B HEJIETISILIEHUCS KIETKE

3. konbleBbie MoJiekybl JJHK

4. nBe uenu ogHou monekynsl JITHK

A 5. KoHbloranuys XpoMoCcoM XapaKkTepHa JJisl mpoliecca

1 .ormmonoTBOpEeHUs

2. mpodaza BTOPOTO ETICHUS

3. MUTO3

4. mpodaza mepBoro AeICHUSI

A 7. Ilpu ckpelMBaHuU reTepO3UroThl C TOMO3UTOTOM 107151 TOMO3UTOT B IOTOMCTBE
COCTaBUT

1.0%

2. 25%

3. 50%

4.100%

A 9. MyTtanmonHasi “3BMEHUHUBOCTb, B OTJINYKE OT MOJAU(DUKAITMOHHOM:

1. HocUT OOpaTUMBII XapaKTep

2. mepenaercs o HaCJIEICTBY

3. HOCHT MAaCCOBBIM XapaKTep

4. He CBsI3aHA C U3MEHEHUSIMU XPOMOCOM.

A 10. I'ne pacrionokeHbl XJOPOIUIACThI B KJIETKAX XBOU €JIH

1.B sope

2. B KJIETOYHOM CTEHKE

3. B IUTOILIa3Me

4. B BaKyoOJIIX

A 11. Kakast ©3MEHYHNBOCTh 00ECIIEUNBALCT IBOTIOIMIO OPTaHU3MOB

1. MoguduKaIMOHHAs, TPYITIOBas

2. BO3pacTHas

3. FEHOTUIINYECKas, UHINBUAYaIIbHAS

4. reorpaduueckas

A 12. . I'pu0Obl onsiTa, MUTAIOIIMECST MEPTBBIMH OPraHUYECKUMH OCTaTKaMH IMHEM,
MOBAJICHHBIX JEPEBbEB, OTHOCATCS K TPYIINE

1. canipoTpodoB

2. mapa3uToB

3. aBTOTpO(OB

4. cuMOVOHTOB

A 13. OprasoreHnes B X0/i¢ SMOPHOHAILHOTO Pa3BUTHSI MPUBOIUT K 00PA30BAHUIO
1.3apobIITIEBHIX JTUCTOB

2. TpEXCIOMHOTrO 3apoAbliiia

3. IBYCIIOMHOTO 3apOJbIIia

4. cucteM OpPraHoB 3apo/iblila

Yacrts 2. B 3agannsx B1 — B2 Boi0epuTe Tpu BepHbIX 0TBETA U3 LIECTH.
B 1. CxoacTBO KJIETOK )KMBOTHBIX U OAKTEPHUIl COCTOUT B TOM, UTO OHU UMEIOT

1. OdopmiierHOE SAPO
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2. [{uroriazmy

3. MuTtoxoHapuu

4. TInazmaTudeckyro MeMOpaHy

5. I'mukokanuke

6. Pubocompl

B 2. Yewm 3urora otiinyaercst OT raMeThl

. COJICPXKUT JBOMHON HAOOp XPOMOCOM

. COJICPKUT OJTMHAPHBIA HA0Op XPOMOCOM

. 00pasyercs B pe3yIbTaTe OILIO0TBOPCHUS

. obpazyercs myTém meio3a

. ABJISIETCS MEPBOU KJIETKOM HOBOT'O OpraHu3ma

. IPEJICTABIISIET CIEUATM3UPOBAHHYIO KJIETKY JJIsSl IOJIOBOTO Pa3MHOKEHUS
Yacrts 3(C1-C2)

C1. B 4ém nposBIsSIETCS CXOICTBO U Pa3IMYNE MUTO3a U ME03a.

C2. B 4éM cXOACTBO U OTJIMYHE MPOKAPUOTHUUECKON U DYKAPUOTHUECKON KIIETOK.

AN DN B~ W=

Yacres 1 3aganusa Al —A10)
A 1.Cpenu nepednciIeHHbIX PUMEPOB apoMOP(PO30M SIBIISIETCS
1. Tlmockast popma Tena y ckara
2. TloxpoBUTENBCTBEHHAS OKpAcKa y Ky3HCUHKA
3. UeThIpexkaMepHOE CEPIIIe y MTHII
4. Penykuus NUIIEBAPUTENBHON CUCTEMBI Y MMAPA3UTHUECKUX YEPBEN
A 2. buonorudeckas 3BOJIIOIHUS — 3TO MPOLIECC
1. UnauBHuayaasHOTO pa3BUTUSI OpraHu3Ma
2. VcTopruueckoro pa3BUTHS OPTaHHYECKOTO MHUPA
3. DMOPHOHAIBHOTO Pa3BUTHS OPTaHU3Ma
4. VYiydiieHus ¥ CO3/1aHUS HOBBIX COPTOB PACTEHUM U TIOPOJI )KUBOTHBIX
A 3.B oTBeT Ha yBEIMUYEHUE YUCICHHOCTH MOMYJIALINY KEPTB B MOMYJISIIIUN
XUITHUKOB TTPOUCXOIUT
1. VBenuueHue 4ucia HOBOPOKIACHHBIX 0COOEH
2. YMeHbIIIEHUE YHciia TT0JIOBO3PENBIX 0CO0eH
3. VYBenudeHue yncia jKeHCKUX 0co0eit
4. YMEeHbIIIEHHE Yhciia MY>XCKHX 0c00ei
A 4 K nprurHaM 3K0JIOTUYECKOTO KPU3UCA B COBPEMEHHYIO AIIOXY HE OTHOCUTCS
1. PanuoHanbHOE NMPUPOAOIOIL30BaHUE
2. CTpoWTENbCTBO IJIOTUH HA PEKax
3. CenbCKOX034HCTBEHHAS NCATEILHOCTD YEIOBEKA
4. TlpoMeblieHHAs JESATebHOCTD YeIoBeKa
A 5.0npeneneHHbIi HA00p XPOMOCOM Y 0CO0€H OJTHOTO BUA CUMTAIOT KPUTEPUEM
1. ®U3HOTOTHYECKUM
2. Mopdonoruyeckum
3. I'enetnueckum
4. BuoXuMUYECKUM
A 6. Otbop ocobeii ¢ YKJIOHSIONIUMHUCSA OT CpPEAHEH BEIMYMHBI TPU3HAKAMHU
Ha3bIBAIOT
1. JIBuxymmm
2. Metoanueckum
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3. CTabunu3upyromum

4. MaccoBbIM
A 7. OCHOBY €CTECTBEHHOI'0 0TOOpa COCTaBIsET

1. MyTammoHHBIN polecc

2. BugooGpazoBanue

3. buonoruveckuii mporpecc

4. OTtHOCHUTENbHAs NPUCIIOCOOIEHHOCTh
A 8. Ha xakom 5Tame 3BOJIIOIMUA YEJIOBEKAa BEAYIIYIO POJib UTPAjd COLMAIbHBIC
bakTopsI

1. JpeBHenmux moen

2. JlpeBHUX mrofeit

3. HeannepranbiieB

4. KpomMaHBOHIIEB
A 9. BujnoBas cTpykTypa OMOreoleHo03a jeca XapakTepu3yeTcs

1. SApycHBIM pacmoI0KEHUEM KUBOTHBIX

2. Yucaom 3KOJIOTUYECKUX HUIIT

3. Pacmipesenenuem opraHu3MoB B TOPU30HTaX Jieca

4. Muoroo0Opa3uem OOUTAIONUX B HEM OPraHU3MOB
A10. buoreoueHo3 CUHUTAIOT OTKPBITOW CUCTEMOW, TaK KaK B HEM IIOCTOSIHHO
MPOUCXOIUT

1. Tlpurtok 3Hepruu

2. Camoperymsmus

3. KpyroBopor BemiecTs

4. bopr0a 3a CyIIeCTBOBAHHE.
Yacrtb 2. B 3aganusax Bl — B2 Bei0epuTe TpU BepHbIX 0TBETA U3 LIECTH.
B 1. K (hakTopam 3BONIOIUN OTHOCAT
Kpoccunrosep
MyTanuoHHbIN POLIECC
MoaudpukaMoHHy0 U3MEHYUBOCTh
N3onsunro
MHuoroobpasue BII0B
. EcTecTBeHHBIN 0TOOD
B 2. CaMoperynﬂunﬂ B 9KOCHUCTEME TANTH MPOSBIISIETCS B TOM, YTO
UKCIIEHHOCTD JEPEBHEB COKPAIIAETCS B pE3YJIbTATE JIECHOTO MOXKapa
Bonku orpaHnYMBarOT pOCT YUCIEHHOCTH KaOaHOB
MaccoBoe pa3MHOKEHHE KOPOEOB TPUBOIUT K THOETU I€PEBHEB
YuCIIeHHOCTDh OEJIOK 3aBUCUT OT YpOXKasi CEMSH €1
[Tonynsauust kaOaHOB MOHOCTHIO YHUUTOXKAETCS BOJIKAMU
. COBBI U TUCHUIIBI OTPAHUYUBAIOT POCT YUCIICHHOCTH MBIIICH
B 3amanme B3 ycraHoBuUTe COOTBETCTBHE MeEXAy OpPraHU3MaMM H
HANPABJICHUSIMHU 3BOJIIOIUU

Sk wdE-

SOk Wk

Opranu3msl Hamnpapnenus sBoronuu
1. Crpayc amy A) OMONIOrHYECKUi TIporpecc
2. Cepas xpbica b) buonornueckuii perpecc

3. JlomoBas MbIIIb
4. CuneseneHsble (HUaHOOAKTEPHH )
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5. Open 6epkyT

6. Yccypuiickuit TUrp
B 3ananue B 4. ycraHoBHTE COOTBEeTCTBHME MEKAYy NPHU3HAKAMH OTOOpPAa U €ro
BUIAMH
[Tpu3Haku oT6opa Bun
otbopa
1. CoxpansieT oco0Oeil ¢ OJIE3HBIMU B IAHHBIX YCIOBUSAX MpPU3HAKAMHU A)

€CTECTBEHHBIN
2. IIpuBOIUT K CO3/IaHUIO HOBBIX TOPO/] )KUBOTHBIX U COPTOB PaCTEHUI b)
VCKYCCTBEHHBIN

CriocoOCTBYET CO3AaHUIO OPTaHU3MOB C HYKHBIMU YEJIOBEKY U3MEHEHUSIMU
[IposiBisieTCst BHYTpH MONYJIALMA U MEKY MOIYJISLUSAMU OJHOTO BHJA
JIefcTBYET B IPUPOAEC MUJIJIMOHBI JIET

o 0k w

[IpuBOIUT K 0OOpa30BaHUIO HOBBIX BHUJIOB

7. IlpoBoaMTCS YETOBEKOM
B 5. YcraHoBuTe nmocjaeaoBaTeJbHOCTL 00LEKTOB B MACTOMIIHON MUIIIEeBOM
Henu

1. Tna  2.Ilayk 3.b0Xbs KOpOBKA 4.I'pau  5.JIuctesa pacteHuit
B 6. — YcraHoBHTE XPOHOJIOTHYECKYIO IOCJIEA0BATE/IbHOCTH AaHTPOIIOT eHe3a

1. Yenoek ymenbrit 2. YenoBek ONpsIMOXOISALIUN 3. dpuonurek

4 Heannepranen 5. KpomanwoHner.

C 1 YucneHHOCTh MOMYJISALUNA OKYHEW B PEKE COKpAIIAETCA B Pe3yJIbTaTe
3arpsAA3HEHHUs BOJbI CTOYHBIMU BOJAMU, YMEHBIIECHUS YUCICHHOCTH
PaCTUTENBHOSIIHBIX PbIO, YMEHBILIEHUS COJIEPKaHUs KUCIIOPO/ia B BOJIE 3UMOM.
Kakue rpynmnsl 5K0i0ruueckux (pakTopoB MPEACTABICHBI B JaHHOM IepeyHe?
C 2. Yem npupoaHasi 3KOCUCTEMA OTJIIMYAETCS OT arpO3KOCUCTEMBI?
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7. JOHOJIHUTEJBHOE OBECIIEYEHHUE JUCIHUIIJINHBI

Martepuajbl JeKIMOHHBIX 3aHATUI
Jlekmusa Ne 1

[Mutonmoruss - Hayka o KkieTke (rped. '"murtoc"-kieTka, "moroc'-Hayka).
[IpenMeT LHUTOJOTHM - KJIETKM MHOTOKJIETOYHBIX KUBOTHBIX M PACTEHUM, a TaKXKe
OJTHOKJIETOYHBIX OPTaHU3MOB, K YHCIIy KOTOPBIX OTHOCSTCSI OaKTEpUH, IPOCTEMIINE U
OJTHOKJIETOYHBIE BOAOpOCHU. L{uTosorus u3ydaer CTPOCHHE U XUMUYECKUWA COCTaB
KJIETOK, (DYHKIIMM BHYTPHKJICTOYHBIX CTPYKTYp, (DYHKIMH KJIETOK B OpTraHU3MeE
YKUBOTHBIX M PACTEHUH, Pa3MHOKEHUE U PA3BUTHE KJIETOK, TPUCIIOCOOICHHS KIETOK
K YCJIOBHUSIM OKpyarouiei cpeabl. COBpeMEHHAasl HUTOJIOTHS - HayKa KOMIUIEKCHA.
CBSI3U C JIPYTUMH OHMOJIOTUYECKUMH HayKaMu, HalpuMmep ¢ OOTaHHUKOMW, 300JI0THEMH,
¢usnonorver, ydeHHeM OO0 DSBOJIOUUMU OpPraHWYEeCKOro MHpa, a TaKkKe ¢
MOJICKYJISIpHOM OHoJsiorueit, xumuen, pusukoi, Mmarematukou. [luTonorus - ogHa u3
OTHOCHUTEJILHO MOJIOZIBIX OMOJIOTMYECKUX HayK, ee Bo3pacT okojo 100 smer. Bospacr
e TepMuHa "kierka" HacuuTbiBaeT cBhiie 300 net. Briepeble Ha3BaHue "kiieTka" B
cepenune XVII Beka mpumenun P. I'yk. PaccmarpuBasi TOHKHI cpe3 MpoOKU ¢
NOMOUIbI0 MHKpocKomna, I'yk yBuIen, 4Tro MpoOKa COCTOUT M3 S4YEeK - KIIETOK.
Knerounasa teopus. B cepenune XIX cToneTuss Ha OCHOBE YK€ MHOTOYHUCIEHHBIX
3HaHuit o kiuetke T. IlIBanH chopmynupoBan kierounyro Teoputo (1838). On
0000IINT MMEBIIMECS 3HAHUA O KIETKE W IM0Ka3ad, 4YTO KJIETKAa MpPEeICTaBIsET
OCHOBHYIO €MHUILY CTPOCHHSI BCEX >KMBBIX OPraHM3MOB, YTO KJIETKU KUBOTHBIX U
pacTeHU CXOJHBI MO CBOEMY CTPOEHHUIO. DTH TOJIOKEHHS SBUIWCHh BaKHEUIINMHU
JTI0Ka3aTeJIbCTBAMHU €IMHCTBA MPOMCXOXKACHUS BCEX JKUBBIX OPraHU3MOB, €IUMHCTBO
Bcero oprannyeckoro mupa. T. IIIBaHH BHec B HayKy MNpaBWIbHOE MOHMMAaHHE
KJIETKH KaK CaMOCTOSITEIbHON €TMHUIIBI )KU3HU, HAUMEHBIIIEH eIMHUIIBI ’KUBOTO: BHE
KJIETKU HET KU3HU. M3yueHne XMMUYECKOW OpraHu3aliuu KJIETKU MMPUBEJIO K BBIBOJY,
YTO MMEHHO XUMHUYECKHE MPOILECCHI JIEKAT B OCHOBE €€ KU3HH, UYTO KIETKHU BCEX
OpraHMW3MOB CXOAHBI MO XHMHYECKOMY COCTaBY, y HHUX OJHOTHUIIHO MPOTEKAIOT
OCHOBHBIE TpoliecChl 0OMeHa BeulecTB. J[aHHbIE O CXOJCTBE XMMHUYECKOIO COCTaBa
KJIETOK €l pa3 MOATBEPAWIA €IUHCTBO BCEro OpraHndeckoro Mupa. CoBpeMeHHas
KJIETOYHAS - TEOPHUS BKIIIOUAET CIEAYIOIIUE MOJIO0KEHUS: KIETKA - OCHOBHAsI €IMHUIIA
CTPOCHHSI U Pa3BUTHUS BCEX >XUBBIX OPraHU3MOB, HAWMEHbIIAs EIWHUIIA >KUBOTO;
KJIETKM BCEX OJHOKJETOYHBIX W  MHOTOKJETOYHBIX OPTraHU3MOB  CXOIHBI
(rOMOJIOTMYHBI) MO CBOEMY CTPOEHHUIO, XHMMHYECKOMY COCTaBy, OCHOBHBIM
MPOSIBIICHUSIM JKU3HEACSATENIbHOCTY W OOMEHY BEUIECTB; PA3MHOXEHHE KIJIETOK
MPOUCXOUT MyTEM MX JIEJICHUS, U KaK/Ias HOBas KJeTKa oOpa3yeTcsi B pe3yJibTare
JeJICHUST UCXOJAHOM (MAaTEepPUHCKOM) KIETKH; B  CIOXHBIX MHOTOKJIETOYHBIX
OpraHu3Max KJIETKH CIEIHAIM3UPOBAHbI IO BBHIMOJHSAEMOW WMU (QYHKIUU WU
00pa3yIoT TKaHH; U3 TKaHEW COCTOSAT OpraHbl, KOTOPbIE TECHO CBSI3aHBI MEXKIY COOOM
Y TOJYMHEHbl HEPBHBIM M TYMOpaJbHBIM cHcTeMaM peryisauuu. MccnenoBaHus
KJIETKH UMEIOT OOJIBIIIOe 3HAYCHHE JJIs pasrajku 3abosieBanuii. MIMeHHO B KJIeTKax
HAYMHAIOT  Pa3BUBATBHCS  MATOJIOTMYECKUE  M3MEHEHUs,  MOPHUBOASAIIME K
BO3HMKHOBEHHWIO 3aboneBaHuii. YTOOBI TOHATH pOJb KIETOK B Pa3BUTUHU
3a00JIeBaHUM, MPUBEIEM HECKOJIBbKO MpuMepoB. OIHO U3 Cephe3HbIX 3a00seBaHUN
yelioBeka - caxapHblii auaber. IlpuumHa s3TOro 3aboyieBaHMs - HEAOCTATOYHAS

ACATCIIBHOCTD I'PYIIIBI KJII€TOK HOJI)KGHYHOQHOﬁ KCJIC3HI, BBIpa6aTBIBaIO]_HI/IX ropmMoH
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WHCYJIUH, KOTOPBIM ydYacTByeT B pEryJdlMd caxapHOro oOMeHa OpraHu3Mma.
3JI0KaYECTBEHHbIE WM3MEHEHUS, NPUBOJSAIIME K PA3BUTHI0 PAKOBBIX OIYXOJEH,
BO3HHMKAIOT TaKXK€ Ha YpPOBHE KIIETOK. Bo30yauTenu KOKUMIMO3a - OMAcHOro
3a00JIeBaHUsl KPOJUKOB, Kyp, TyC€l M YTOK - Mapa3sUTHYECKUE MpOCTeHIme -
KOKIMJIWUY TPOHHUKAIOT B KIETKM KUIIEYHOTO OJIHUTENHS WU TNEYEHU, pacTyT H
Pa3MHOXKAIOTCSI B HUX, TIOJIHOCTBIO HAPYIIAOT OOMEH BEIIECTB, a 3aTEM Pa3pyIlIaloT
ATU KJETKH. Y OOJBHBIX KOKIUJIMO30M >KMBOTHBIX CHJIBHO HapylIaeTcs
NEATEIIbHOCTh MUIEBAPUTEILHON CUCTEMBI M MPU OTCYTCTBHUM JICUCHUS KUBOTHBIC
noru6aroT. BoT mouemy wu3ydeHHE CTpOEHHS, XHUMHUYECKOrO COCTaBa, OOMeHa
BCIIIECTB U BCEX MPOSIBICHUH JKU3HEACSITSIHLHOCTH KIETOK HEOOXOIUMO HE TOJIHKO B
OMOJIOTMH, HO TAKXKE€ B MEIUIIMHE U BeTepuHapuu. M3yueHne KIeToK pa3Hoo0pa3HbIX
OJIHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTaHU3MOB C ITOMOIIBK) CBETOONTHUYECKOTO U
AIEKTPOHHOTO MUKPOCKOIOB IOKA3aJI0, YTO MO CBOEMY CTPOCHHUIO OHHU Pa3ACIISIOTCS
Ha nBe rpymmbl. OQHy TPYIIy COCTaBISIOT OAKTEPUU M CHUHE-3EJICHbIE BOJIOPOCIH.
DT opraHu3Mbl MMEIOT HauOoJiee MPOCTOE CTPOEHHE KIETOK. VX Ha3bpIBaoT
JOSIIGPHBIMU  (MPOKApUOTaMH), TaK KaK Y HUX HET o¢opMIIEHHOTO sijapa (Tped.
"KapTOH"-S/Ip0) U HET MHOTUX CTPYKTYP, KOTOPbIE€ HAa3bIBAIOT OpraHouaaMu. Jpyryro
IPYIIy COCTAaBIIAIOT BCE OCTAJIbHBIE OPraHU3MbI: OT OJHOKJIETOUYHBIX 3€JIEHBIX
BOJIOPOCIIE M MPOCTEHIINX J0 BBICHIMX I[BETKOBBIX PACTEHUM, MIICKOTUTAOIINX, B
TOM 4YHCIe W 4esoBeKa. OHM HMMEIOT CJO0KHO YCTPOEHHBIE KIIETKH, KOTOPBIE
Ha3BIBAIOT SAJIEPHBIMU (IYKAPUOTUUYECKUMM). DTU KJIETKU UMEIOT SIAPO U OPTaHOU/IBI,
BhITIONTHsIOIIME crierupuueckue (GyHKuu. OcoOyro, HEKIETOUHYIO (OpMY KU3HU
COCTaBJISIFOT BUPYCHI, U3YYEHHEM KOTOPBIX 3aHMMAaeTCsi BUpycoJioruda. CTpoeHue u
bynkuun oOonouku kieTku. Kierka mo0oro opranusma, MNpeAcTaBiIseT coOou
LEJTOCTHYIO KUBYIO cucTeMy. OHa COCTOUT M3 TPEX HEPAZPBIBHO CBSI3aHHBIX MEKIY
coboii yacTtel: 000J0YKH, HMUTOIIa3Mbl U siapa. O00JI0UKa KIIETKa OCYIIECTBIISIET
HEMOCPEACTBEHHOE B3aUMOJICUCTBUE C BHEIIHEHM CPEAOM H B3aMMOJECUCTBUE C
COCEIHUMH KJIETKaMu (B MHOTOKJIETOYHBIX opranu3max). OO0ojouka KIIETOK.
OO6omouka KJIETOK MMEET CI0XHOe cTpoeHue. OHa COCTOUT U3 HAPYKHOTO CJIOS U
pPacroJIOKEHHOW TOJi HUM TUIa3MaTH4YecKod MemOpaHbl. KIETKHM >KMBOTHBIX H
PaCTEeHUN PA3JIUYAIOTCA MO CTPOEHUIO UX HAPYKHOTO CIIOsA. Y PAacTeHUH, a TAKKE Y
OakTepuii, CHHE-3€JeHBIX BOJOPOCIECH ¢ TPUOOB HA TOBEPXHOCTH KIIETOK
pacmnoJio’keHa MIoTHasi 000J10UKa, UIIA KJIETOYHAsl CTEHKA. Y OOJIbIIMHCTBA PACTEHUI
OHA COCTOMUT M3 KJIeT4aTKW. KIleTOyHas CTEHKa WIpacT UCKIIOYUTEIBHO BaKHYIO
poJib: OHAa TpeAcTaBisgeT CcOOOM BHEMIHWM KapKac, 3alllUTHYI0 OOO0JIOUKY,
o0ecrieunBaeT Typrop PacTUTEIbHBIX KJIETOK: Yepe3 KJICTOUYHYH) CTEHKY MPOXOJUT
BOJA, COJIA, MOJIEKYJbl MHOTMX OpraHWYECKHUX BenlecTB. HapyxHblil cion
MOBEPXHOCTHU KJIETOK KUBOTHBIX B OTJIMYHE OT KJIETOYHBIX CTCHOK PACTCHHM OUYCHb
TOHKWW, 37acTU4HbIi. OH HE BHUAEH B CBETOBOM MHMKPOCKON M COCTOUT U3
pa3HOOOpa3HBIX MOIMCaXapuIoB U 0eIKOB. [I0BEpXHOCTHBIN CION KUBOTHBIX KJIETOK
MOJIYYHJI HA3BaHHUE TJIMKOKAIHUKC. [ IMKOKAIMKC BBITIOHSIET MPEXKIEC BCETO (PYHKITUIO
HEMOCPEACTBEHHOM CBSI3M KJIETOK >KMBOTHBIX C BHEIIHEHW CpPENOW, CO BCEMU
OKPY’KaIOIIMMHU €€ BenlecTBamMu. MiMesi He3HaUNTENbHYIO TONIIUHY (MEHbIIE 1 MKM),
HAPYXXHBIA CJIOM KIETKH JKMBOTHBIX HE€ BBIIOJIHAECT ONOPHOM POJM, Kakas
CBOMCTBEHHA KJIETOYHBIM CTEHKaM pacTeHuil. OOpa3oBaHUE TJIMKOKAIHMKCA, TaK K€
KaK ¥ KJIETOUYHBIX CTEHOK PACTCHHH, MPOUCXOAUT Oyiarojapsi >KU3HEIEATeIIbHOCTH

camux KkieTtok. [lmasmatumyeckas mMemOpana. Ilon TIMKOKaIMKCOM M KJIETOYHOM
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CTEHKOM pacTeHUU pacrojio’KeHa Iula3Marhueckas memOpana (yiat. "memOpana'-
KOXUIA, IJIEHKA), TpaHuyallas HENOCPEACTBEHHO ¢ IMUTomia3Mon. TonmuHa
ria3MaTuyeckod MmeMOpaHbl okoyio 10 HM, H3ydeHHE €€ CTpoeHus U (GYHKUUN
BO3MOXXHO TOJIBKO C TIIOMONIBIO AJIEKTPOHHOTO MHUKpockoma. B cocras
ia3MaTuyeckod MeMmOpaHbl BXOIAT Oenkd u  Junujsl. OHU  yHOpSI0YEHO,
PacCIONOKEHBl U COEAMHEHBI APYT C APYrOM XMMHUYECKUMHU B3auMOJAEUCTBUAMU. L]0
COBPEMEHHBIM IPEACTABICHHUSIM MOJEKYJbI JIMIHIOB B IJIa3MaTUYECKOM MEMOpaHe
pacmoyIOKeHBI B JIBa psiia W OOpa3yrOT CIUIOMIHOM CiioH. MolleKynsl OEKOB He
00pa3yIoT CIUIOIIHOTO CJIOSl, OHM PACIONAaraloTCs B CIO€ JUMHAOB, MOTPYXKasCh B
HEr0 Ha pasHylo [iIyOuHy. Momnekynsl Oeidka ¢ JIMOUAOB TOJBHKHBI, YTO
o0ecrieunBaeT JUHAMHYHOCTh IUTa3MaTHdyeckoi MeMOpanbl. [lmasmaruyeckas
MeMOpaHa BBINOJHAET MHOTO BaXHBIX (QYHKIUH, OT KOTOPBIX 3aBHJIAT
KHU3ZHEACATENIbHOCTh KIeTOK. OHa U3 TaKuX (PYHKIMIA 3aKIII0YaeTCsl B TOM, YTO OHA
oOpa3zyeT 0apbep, OTIPAHUUMBAIOIINI BHYTPEHHEE COAECPHKUMOE KIETKH OT BHEUTHEH
cpensl. Ho Mexay kineTkamMu M BHELIHEH Cpelod MOCTOSHHO IPOUCXOAUT OOMEH
BenlecTB. 13 BHeWIHE#l cpeapl B KIETKY NOCTyHaeT BOJa, pa3HOOOpas3HbIE COJIM B
dopMe OTIENbHBIX HMOHOB, HEOPraHMYECKHE M OpraHMYecKue MoyeKyiabl. OHu
IPOHUKAIOT B KJIETKY Y€pe3 OYeHb TOHKUE KaHaJbl IJIa3MaTHuYecko MeMOpaHbl. Bo
BHEIIHIOIO CpEly BBIBOASTCS NPOAYKThI, 0Opa3oBaHHBIE B KIETKE. TpaHCrmopT
BEILIECTB- OJHA W3 T[JIaBHbIX (QYHKUMA IUTa3MaTUyeckod memOpanbl. Yepes
IIa3MaTUYECKYI0 MEMOpaHy U3 KJIETH BBIBOASTCS NPOAYKThI OOMEHa, a TakKke
BEILECTBA, CHUHTE3UPOBaHHbIE B KieTke. K 4uciay HMX OTHOCATCS pa3zHOOOpa3HbIe
O€JIKH, YIJIEBOJbI, TOPMOHBI, KOTOpbIE BbIPAOATHIBAIOTCS B KIETKaX pa3IMYHBIX
JKeJe3 M BBIBOJAATCS BO BHEKJIETOYHYIO cpeny B (opme Menkux kameib. Kierkw,
oOpasyiolmue 'y  MHOTOKJIETOYHBIX  JKMBOTHBIX  pa3HOOOpa3Hble  TKaHU
(AnUTENNATBHYI0, MBIIICYHYIO U JIP.), COSAUHSIOTCS IPYT C APYroM IJIa3MaTUYECKOU
MeMOpaHoii. B MecTax coenuHeHus BYX KJIECTOK MeMOpaHa KaXXJOM M3 HUX MOXKET
00pa30BBIBATh CKJIAJAKU WM BBIPOCTHI, KOTOPbIE NPUIAIOT COECIUHEHUSIM 0COOYIO
npoyHocTs. CoeAuHEHHE KJIETOK pacTeHuil oOecreyuBaeTcs IMyTeM OO0pa30BaHUs
TOHKHX  KAHAJIOB, KOTOpPHIE  3allOJHEHBl  LMUTOINIa3MOM W OIPaHUYEHBI
rmia3MaTudecko mMemOpanoi. [lo Takum kaHamam, MPOXOISIIMM 4Yepe3 KIETOUYHBIC
000JIOUKH, U3 OJHOM KJIETKU B JAPYTyI0 MOCTYNAlOT MUTATENIbHbIE BEIIECTBA, UOHBI,
yIIeBOAbl W JIpyrue coeluHeHus. Ha MOBEpXHOCTM MHOTIMX KJIETOK >KMBOTHBIX,
HaIllpUMEp, Pa3JIUYHBIX SIUTEIUEB, HAXOAATCS OYEHb MEJIKHE TOHKHUE BBIPOCTHI
LUTOIUIa3Mbl, TOKPBITbIE IJIA3MAaTHUYECKOW MeMOpaHOi, - MHUKPOBOPCHHKH.
HauGosnpiee KONMMUECTBO MHUKPOBOPCHHOK HAXOJUTCA HA MOBEPXHOCTH KIIETOK
KHUILIEYHUKA, TJ€ NPOUCXOJUT HHTEHCHUBHOE TIE€peBapUBaHUE U BCACHIBAHUE
nepeBapeHHoi nunm. Parouuto3. KpynHble MOJEKylIbl OpraHUYE€CKUX BEILECTB,
HarpuMmep OENKOB M TOJMCAaXapuJIOB, YacTHUIbl MHINM, OAKTepUU IMOCTYMAIOT B
KIeTky nyrtem (Qaromura (rped. "dareo" - moxuparb). B ¢daromute
HEMOCPEAICTBEHHOE ydacTue MPUHUMAET Iula3Marudeckas memOpaHa. B Tom mecre,
I7Ie TOBEPXHOCTh KJIETKM CONpPUKAcaeTcs C YacTHLEeW Kakoro-mudo IUIOTHOTO
BellecTBa, MeMOpaHa mporubaercsi, oOpasyeT yriayOJieHHe U OKpY>KaeT 4YacTHIly,
KoTopasi B "MeMmMOpaHHOW ymakoBKe" MOrpykaercsa BHYTpb kieTku. OOpa3zyercs
NUIIEBAPUTENbHASL BaKyolb W B HEH IEpPEBapUBAIOTCS NOCTYNUBIINE B KIETKY
opraHnuyeckue BemiecTBa. lLluTormmazma. OTrpaHuyeHHass OT BHEIIHEH CpEIbI

ia3MaTUyeckod MeMOpaHO#, IMTOoIUIa3Ma MPEACTaBlIsAeT CO0OM BHYTPEHHIOIO
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MONYXKUJKYK0  Ccpely KJIeToK. B nuromnasmMy  JyKapuOTHYECKHX  KIIETOK
pacrosararoTcs IApO U pa3audyHble OpraHoOUAbl. Sapo pacnosaraercsa B LEHTPAIbHOU
yacTH UUTOIUIa3Mbl. B Hell cocpenoToueHbl M pa3HOOOpa3HbIEe BKIIOYEHUS -
MPOJIYKTHI KJIETOYHOM NEATEeIbHOCTH, BaKyoOJld, a TakKe Melbyailiie TpyOoUuKd U
HUTH, 00pa3ylolue CKelleT KJIETKH. B cocTaBe OCHOBHOrO BEIIECTBA I[UTOILIA3MBI
npeoOnamaoT Oenku. B 1muTomiasmMe MNpoOTEKalOT OCHOBHBIE MpoOIlecChl OOMEHa
BEIIECTB, OHA OOBEAMHSAET B OJHO IIEJIOC SAPO M BCE OPTaHOUABI, 00ECIICUNBACT MX
B3aUMOJICUCTBUE, AECATEIIBHOCTh KIIETKH KaK €IUHOM LEJTOCTHOW KWUBOU CUCTEMBI.
DHJlonIa3MaTUYecKas CceTh. Bcsi BHYTpPEHHsS 30HA I[UTOIUIa3Mbl  3aloOJIHEHA
MHOTOYMCJICHHBIMM ~ MEJKUMU  KaHaJlaMd M TOJOCTSIMH, CTEHKH KOTOPBIX
MIPEICTABIISIOT CO00M MEeMOpaHbl, CXOTHBIE IO CBOCH CTPYKTYype C IIa3MaTHIECKOU
MeMOpaHOi. DTH KaHaIbl BETBATCS, COSAUHSIIOTCS IPYT C APYTOM M 00pasyloT CETb,
MOJYYUBIIIYI0O Ha3BaHUE SHJIOIIA3MAaTHYECKOW CETH. ODHAOMIa3MaTHYeCKas CEeTh
HEOJHOPOJHA IO CBOEMY CTpOcHHUIO. M3BECTHBI [Ba €€ THUmNa - TpaHyJsipHas M
rnagkas. Ha mMeMOpaHax kaHalloB W MOJOCTEM TIpaHYJISIPHOW CETH pacrojaraercs
MHOKECTBO MEJIKMX OKPYIJIBIX TeJel] - puOOCOM, KOTOphIE MPUAAIOT MeMOpaHam
IepoXoBaThli BUJ. MeMOpaHbl THAAKON 3HAOIIA3MATUYECKOM CETH HE HECYT
pubOCOM Ha CBOEH IMOBEPXHOCTU. DHOIJIA3MATHYECKasi CETh BBHIMOJHAET MHOTO
pazHooOpa3Hbix (PyHkIMi. OcHOBHAA (GYHKIUS TPAHYJISAPHON SHIOMIIa3MaTHUYECKOM
CeTH - y4YacTHE€ B CHHTE3€ OelKa, KOTOpbId ocyullecTBisieTcss B pubocomax. Ha
MeMOpaHax TJaJKOW SHAOINIA3MATUYECKON CETU MPOUCXOIAUT CHUHTE3 JIMIUAOB U
yIJIeBoJIOB. Bce 3TH MpoAyKThl CHHTE3a HAKAIIMBAIOTCS H KaHajdaxX M MOJIOCTSX, a
3aTe€M TPAHCHOPTUPYIOTCS K PA3IUYHBIM OPTaHOMJAM KIJIETKH, T/I€ MOTPEOJISIIOTCS
WM HaKalUIMBaIOTCS B ILUTOINIa3ME€ B KAdyeCTBE KIETOYHBIX BKIIIOUCHUIA.
DHJI0TIIa3MaTUYECKasi CETh CBS3BIBAET MEXIY COOOM OCHOBHBIE OPTaHOU[IbI KIIETKH.
PubGocombl. PubGocombl 0OHapykeHbl B KIETKaX BCEX OPraHU3MOB. OTO
MUKPOCKOIIMYECKHUE Telblla OKpyrioi ¢opmel aumamerpom 15-20 M. Kaxmas
pubocomMa COCTOUT U3 IBYX HEOJAMHAKOBBIX IO pa3MepaM YacTHII, MAJIOW U OOJIBIION.
B onHoil KeTKe COACPKUTCS MHOTO THICSY pruOOCOM, OHU pacroJiaraloTcs JIuOo Ha
MeMOpaHaX TpaHyJSIPHOW HHAOIUIA3MAaTHUECKON ceTh, OO CBOOOJTHO JIeXkKaT B
nuToruiazme. B coctaB pubocom BxoasaT 6enku u PHK. ®dynkius pubocom - 310
cunte3 Oenka. CuHTE3 OenKa - CIOXKHBIM TMPOIECC, KOTOPHIA OCYIIECTBIISIETCS HE
OHOW pUOOCOMOM, a 1EeJoW TPyNmoH, BKIIOYAIONMIEH J0 HECKOJIbKHX JIECSITKOB
oObeauHEHHBIX pubocoM. Takylo rpynmy pudOOCOM HaA3bIBAIOT —MOJUCOMOM.
CuHTe3upoBaHHBIE OCJIKM CHavajla HaKAalUIMBAlOTCS B KaHajgaX M MOJOCTSX
HHJIOTIA3MATUYECKON CETH, a 3aTeM TPAHCHOPTUPYIOTCS K OpraHoujaM M ydacTKam
KJIIETKH, TJ€ OHM TOTPeOJAoTCS. OHJOIIa3MaTU4YecKass CeTh U PUOOCOMBI,
pacrojio)keHHbIE Ha €€ MeMmOpaHax, MpEeJCTaBIsIOT CcOOOW eIWHBINA ammapar
OMOCHHTE3a M TPAHCHOPTUPOBKM OeikoB. Muroxonapuu. B  1murTomnaszme
OONBIIMHCTBA KJIETOK JKUBOTHBIX M PAcTEHUU cojmepkarcs menkue tenbua (0,2-7
MKM) - MUTOXOHJApuUH (rped. "MuTOC" - HUTH, "XOHAPHOH" - 3€pHO, TpaHyla).
MHUTOXOHIpHUHM XOpPOLIO BUAHBI B CBETOBOM MMKPOCKOI, C IOMOIIBIO KOTOPOIO
MOXHO paccMOTpeTh uX (GOpMy, paCIONIOKEHUE, COCYUTaTh KOJWYECTBO.
BHyTpeHHee CTpoeHME MHUTOXOHJAPHUM M3YYEHO C IIOMOIIBK 3JEKTPOHHOTO
MUKpockorna. O00JI04Ka MHUTOXOHJIPUU COCTOMT M3 JIBYX MeMOpaH - HapyXHOU H
BHyTpeHHel. Hapyxxnas MemOpaHa riajakas, oHa He oOpa3yeT HUKaKUX CKJIaJOK U

BBIPOCTOB. BHYTpeHHsIs1 MeMOpaHa, HalpOoTUB, 00pa3yeT MHOTOUYMCIEHHBIE CKIIAJIKH,
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KOTOpbIE HaNpaBJ€Hbl B MOJOCTb MUTOXOHJpUHU. CKIaJKu BHYTPEHHEH MeMOpaHbl
Ha3bIBAIOT KpUCTaMH (JaT. "Kpucta" - rpedeHb, BHIPpOCT) YHUCI0 KPUCT HEOJAUHAKOBO
B MUTOXOHJPUSIX Pa3HbIX KIETOK. VX MOXeT ObITh OT HECKOJBKHX JECSATKOB 0
HECKOJBKUX COTEH, MPUYEeM OCOOEHHO MHOIO KPUCT B MHUTOXOHIPHUSIX AKTHBHO
GYHKUMOHUPYIOIIUX KJIETOK, HAlpUMEP MBIIICYHbIX. MUTOXOHIPUU HA3BIBAIOT
"CUJIOBBIMHM CTAHIMSAMHU" KJIETOK, TaK KaK HMX OCHOBHas (YHKIMS - CHHTE3
anenosuHTpudochopuoit  kuciotelr (ATD). Dra KHCIOTA CHHTE3UPYETCS B
MUTOXOHJAPUSIX KJIETOK BCEX OPraHU3MOB M MPEJCTaBISIET COOON YHHMBEpCAIbHBIN
UCTOYHUK  DHEPruu,  HEOOXOAMMBIA  JUIS  OCYIIECTBJICHHS  IPOIIECCOB
JKA3HENCATEIIBHOCTH KIETKM W LEeJIoro opraHusmMa. HoBble MHUTOXOHIpUH
o0pa3yloTcs JIeJICHUEM YK€ CYIIECTBYIONIUX B KJeTke MUTOXOHApuH. [Tnactumel. B
LUATOIUIA3ME KJIIETOK BCEX PACTECHUU HAXOIATCS IUIACTHABL. B KIIeTKax »KWBOTHBIX
IJJACTUIBI OTCYTCTBYIOT. Pa3nu4yarOT TpH OCHOBHBIX THIIA IUIACTHA: 3€JICHBIE -
XJIOPOILJIACThI; KPAacHbIC, OpPAHXKEBBIE M JKEJThIE - XPOMOILIACTHI, OECIBETHbHIC -
JIEMKOIUIACTBI. XJIOPOIJIACT. OJTU OPraHOWbl COJEPKATCAd B KIETKaX JHCTHEB U
JPYTUX 3€JICHBIX OPraHOB pPAacTeHHH, a Takke y pPa3HOOOpa3HBIX BOJOPOCIEH.
Pa3mepsl xmoporutactoB 4-6 MKM, Hanbojee 4acTO OHU UMEIOT OBajbHYIO GopMy. Y
BBICIIMX pAcCTEHUN B OJHOW KIETKE OOBIYHO OBbIBAa€T HECKOJBKO JECSTKOB
XJIOPOIUIACTOB. 3€JIEHBbIM IIBET XJIOPOIUIACTOB 3aBUCUT OT COJEpKaHUA B HUX
nurMeHTa xjopoduiuia. XJIOpoIyIacT - OCHOBHOW OpPraHoOWJ KJIETOK pPAacTeHUM, B
KOTOPOM TPOUCXOJIUT (OTOCHHTE3, T. €. 00pa3oBaHME OPraHMYECKUX BEIIECTB
(yrneBogoB) u3 Heopranndeckux (CO2 um H20) npu uCHOIB30BaHUU HSHEPTUU
COJIHEYHOro cBeTa. [lo cTpoeHuro XJIopomiactsl CXOAHBI C MHUTOXOHApHUAMHU. OT
IUTOIJIA3Mbl  XJIOPOIJIACT OTTpaHUYEH JABYMsS MeMOpaHamMu - Hapy>KHOU U
BHyTpeHHel. HapyxHas MmemOpaHa riiajkas, 0e3 CKJIaJOK U BBIPOCTOB, & BHYTPEHHSA
o0pa3yeT MHOIO CKJIaJ4aThIX BBIPOCTOB, HANPABJIECHHBIX BHYTPh XJOPOIUIACTA.
[ToaTroMy BHYTpU XJIOpOIUIACTAa COCPEAOTOUYEHO OOJIBLIOE KOJIMYECTBO MeMOpaH,
00pa3yroux 0co0ble CTPYKTYPHI - rpaHbl. OHM CIIOKEHBI HAMOJ00UE CTOIIKH MOHET.
B memOpanax rpaH pacmnojiararoTcsi MOJICKYJIbI XJIOpo(duiuIa, MOTOMY UMEHHO 371eCh
npoucxonut ¢otocuHTe3. B  xjoporutactax cuntesupyerca U AT®O. Mexnay
BHYTpeHHUMHU MeMOpanamu xjoporutacta coaepxkarca JHK, PHK. u pubocomsi.
CrnenmoBaresibHO, B XJIOPOIUIACTaX, TaK K€ KaK M B MUTOXOHJIPUAX, MPOUCXOJUT
CUHTE3 Oeyika, HEOOXOUMOTO I JAEATEIBbHOCTH 3TUX OPraHOMIOB. XJIOPOILIACTHI
Pa3MHOXKAIOTCS IEJICHUEM. XPOMOIUIACTBI HAXOAATCA B IUTOIUIA3ME KJIETOK Pa3HBIX
yacTed pacTeHUW: B IBETKaX, IUI0JAAX, CTeONsIX, JUCThsAX. [lpucyrcTBuem
XpPOMOIIACTOB OOBSICHSAETCA JKEJNTas, OpaH)KeBas M KpacHas OKpAacka BEHUYMKOB
LBETKOB, INIOJJOB, OCEHHHX JINCTHEB. JIEUKOIIACTBI HAXOAATCS B LUTOIIA3ME KIETOK
HEOKpAIICHHBIX YacTel pacTEeHUM, HApUMep B CTEONSIX, KOpHSX, KIyOHsax. dopma
JIEHKOIUIACTOB  pa3HOOOpa3Ha. XJOPOILIACThI, XPOMOIUIACTHI M  JICHKOILIACTHI
CIIOCOOHBI KJIETKAa B3aMMHOMY TMepexoay. Tak mpu CO3peBaHWU TUIOJOB WIIU
W3MEHEHNUH OKPACKU JINCTHEB OCEHBIO XJIOPOIUIACTHI IPEBPAILAIOTCS B XPOMOILIACTHI,
a JISMKOIUIACTHI MOTYT IIPEBPAIIATHCS B XJIOPOIUIACTHI, HAIIPUMED, MPU MO3EJICHEHUN
KITyoHen kaprodens. Annapat ['onpmku. Bo MHOTHX KieTKaxX >KMBOTHBIX, HAITPUMED
B HEPBHBIX, OH UMeEET (POpMy CIIOKHOH CETH, PACIOJOKEHHOW BOKPYT sapa. B
KJIIETKaX PACTeHUM M MPOCTEHIIMX anmnapar ['onbIku NpeAcTaBieH OTAEIIbHBIMU
TeJblIaMU CEPIOBUIHON WIM MaJOYKOBUAHOU (popmbl. CTpoeHHE 3TOTO OpraHouja

CXOOAHO B KIICTKax PpacTUTCIbHBIX HW JXHBOTHBIX OPraHu3MOB, HCECMOTPA Ha
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pazHooOpazue ero ¢opmbl. B cocraB ammapata ['oapmku BXOAST: MOJOCTH,
OrpaHUYeHHbIE MeMOpaHaMU M pacroyiokeHHble Tpynnamu (mo 5-10); kpynHble U
MEJIKME Iy3bIPbKH, PACIOJOKEHHBIE HAa KOHLAX IMOJocTeil. Bce 3TH anemeHTsI
COCTAaBISIFOT E€AWHBIN KOMIUIEKC. AmmapaT [OfbKM BBINOJIHAET MHOTO Ba)KHBIX
¢bynkuumid. Ilo kaHamaMm HHAOIMIA3MATHUYECKOW CETH K HEMY TPaHCIOPTHPYIOTCA
MPOJIYKThl CUHTETUYECKON NIESITENIbHOCTU KJIETKU - OCJKH, YIJIeBOJbI U >KHUphl. Bce
OTH BEUIECTBA CHAayajga HAKAIUIMBAIOTCS, a 3aT€M B BUIE KPYHHBIX M MEJIKUX
My3bIPbKOB MOCTYNAIOT B LUTOIUIa3My W JIMOO MCHOJB3YIOTCS B CaMOM KJIETKE B
npolecce €€ KU3HEAEATEIbHOCTH, JUOO BBIBOASATCS M3 HEE M HCIOJIb3YIOTCA B
oprannsMe. Hampumep, B KJIETKaX NOKEIYAOYHOU JKEJNE3bl MIIEKONUTAIOIIMNX
CHUHTE3UPYIOTCS MHILIEBAPUTENbHBIE (EPMEHTHI, KOTOpbIE HAKAIJIUBAIOTCA B
MOJIOCTSX OpraHouja. 3aTeM o0pa3yloTCs My3bIPbKH, HAMOJHEHHBIE (hEepMEHTAMHU.
OHu BBIBOAATCS U3 KJIIETOK B IPOTOK MOJKETYIOUHOM KeENe3bl, OTKyAa NEPETEKaIOT B
MOJIOCTh KullleyHuKa. Enie ojHa BaxkHas (QyHKIIMS 3TOrO OpraHoOMAa 3aKII0YaeTcs B
TOM, YTO Ha €ro MeMOpaHax TMPOMCXOJUT CHUHTE3 JKUPOB U YIJIEBOJOB
(monMcaxapuaoB), KOTOPblE MCHOJIB3YIOTCS B KJIETKE M KOTOPBIE BXOAAT B COCTaB
MeMOpaH. braronaps aesrenpHOCTH annapara ['onbIKU NpoUCXoaaT OOHOBJIEHHUE U
pocT mazMaTuueckod MmemOpansbl. JInzocomel. [IpencraBisior coOoil HeOoblINE
OKpyTible Tenblia. OT HUTOMIa3Mbl Kaxkaas JU30COMa OTTpaHUYeHa MeMOpaHOM.
BHyTpH 1130CcOMBI HAXOASTCS (DEPMEHTBHI, pACILEIIAIOMNE OETTKH, JKUPBI, YTIIEBOIbI,
HYKJICMHOBBIE KHCJIOTBHL. K MHMIIEBONM YacTuile, NOCTYNUBIIEH B LUTOILIA3MY,
NOAXOMAST JU30COMBI, CIIMBAIOTCA C HEW, W oOpa3yeTcss OJHA MHILEBapUTEIbHAS
BaKyO0Jb, BHyTPU KOTOPOM HAXOJUTCS MUIIEBAs YaCTULA, OKpYKeHHast (hepMEHTaMHU
au3ocoM. BemecTBa, o0pa3oBaBIIMECs] B PE3yJbTAaTe€ IEPEBAPUBAHUS MUIIEBOM
YaCTUIbl, IOCTYNAlOT B LHUTOIUIA3My U HUCIOJB3YIOTCS KieTko. OOnanas
CHOCOOHOCTBIO K AaKTHMBHOMY II€PEBAPMBAHMIO MHUIIEBBIX BEIIECTB, JU30COMBI
Y4acCTBYIOT B YJAJEHHUH OTMHUPAIOIIMX B IIPOLECCE JKU3HEAEATEIBHOCTH 4YacTen
KJIETOK, LENbIX KJIETOK W opraHoB. OOpa3oBaHHE HOBBIX JIM30COM IPOUCXOAMUT B
KJIETKE MOCTOSIHHO. PEPMEHTHI, COACPIKAIIMECS B JIN30COMAX, KaK U BCIKUE IPYTHUE
OCNKM CHHTE3WpPYIOTCA Ha pubocoMax IUTOIUIa3Mbl. 3aTeM dTU (EPMEHTHI
MOCTYNAlT IO KaHajdaM »>HJOIJIa3MaTUYECKOW ceTh K anmapaTry [ onpaxu, B
HOJIOCTSX KOTOPOTO (POPMHUPYIOTCS TU30COMBI. B TakoM BHJE TU30COMBI ITOCTYHAIOT
B 1uTomia3mMy. Knetounslil neHTp. B KkieTkax >KUBOTHBIX BOJM3U SApa HAXOIUTCS
OpraHOMJ, KOTOPBIA HA3bIBAIOT KJIETOYHBIM LEHTPOM. OCHOBHYIO YacCTh KJIETOYHOIO
LEHTPAa COCTaBISIIOT JBA MAJEHBKUX TeEJblla - ILEHTPUOJIM, PACIIOJIOKECHHBIE B
HEOOJIBLIIOM YYacTKe YIUIOTHEHHOM IuToIia3Mbl. Kaxkaas nueHTpuob umeer hopmy
nuiaMHApa JuuHOM 10 1 MKM. LleHTpuoiMm WrparT BaXHYHO pOJb NPU JIEJICHUU
KJIETKHM; OHU Y4acTBYIOT B 00pa30BaHUU BepeTeHa JesieHus. KieTouHble BKIIOYEHUSI.
K KJ€TOYHBIM BKIIFOUEHHSIM OTHOCATCS YTJIEBO/IbI, >KUPBI U Oeniku. Bee 3Tu BelecTsa
HaKaIJIMBAIOTCSA B LIUTOIUIA3ME KJIETKUA B BUE Kalelb U 3€PEH PA3IMUYHON BEIUYUHBI
u ¢Gopmbl. OHU TNEPUOIUYECKH CHHTE3UPYIOTCS B KIETKE U HUCIHOJB3YIOTCS B
mpoiiecce oOMeHna BemectB. Smpo. Kaxmas kimeTka  OJHOKIETOYHBIX |
MHOTOKJIETOUYHBIX KUBOTHBIX, a TAK)KE PACTECHUN COJEPKUT s11po. Popma 1 pa3Mepsl
Apa 3aBUCAT OT (GOPMBI U pazMepa KJIeToK. B GOJNbIIMHCTBE KJIETOK UMEETCSI OJJHO
AIpO, U TAKUE KJIETKM Ha3bIBAIOT OJHOANEPHBIMH. CyHIECTBYIOT TAKXKE KIETKU C
IBYMsI, TpPEMs, C HECKOJIbKMMHU JI€CITKAMM W JaXe COTHAMM dAnep. ITO -

MHOTOSIJICPHBIE KJIETKU. SIAEPHBIN COK - MOMYKUJIKOE BEUIECTBO, KOTOPOE HAXOAUTCA
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1OJT JIEpHOM 000JI0UYKOM M IpPECTaBIsIET BHYTPEHHIOO cpeay sapa. Bompocsr s
3akperieHust Tembl: KeMm, korma u kak Obula OTKpeITa KieTka? Yto wu3ydaer
KJIETOYHAsi OMOJIOTHMs M KaKO€ 3HAUEHUE UMEET KJIETOUHas Teopus s Hayku? Kakue
IPOLECCHI MMPOUCXOJAT B MUTOXOHpUAX? KakoBo cTpoeHne 1 Ha3HaueHUE anmnapara
lonbrxu? KakoBa ¢yHkuug mnm3ocom B KUBOTHOM kierke? Kakue mpoueccsl
npoucxoAsaT B xJoporutactax? KakoBo crpoenune u Qynkumu sapa? Uro Takoe
KJIeTouHble BKIOUeHHs? Kakyio ¢QyHKIUIO BBIMONHAIOT pubocombl? KakoBa poib
uTOIIa3Mel B KieTke? KakoBel cTpoeHre W QPYHKIMH 3HIOMIIA3MAaTUYECKOM ceTh?
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JINCT

U3MEHEHUN pabouel yaeOHOM MporpaMMBbl MO TUCIUILIMHE

B/1.09 buojgorus

I[OHOJ'IHGHI/IH N U3MCHCHMHSI, BHOCHUMBIC B pa60qyfo mporpamMmy AUCHUILIINHBI

OcHOBaHMS BHECCHUA Pasnen PII/I, B koropbiii | Coaep:xkanue

JAOIOJTHEHUM U BHOCATCH U3MEHECHUSA BHOCHUMBbIX

U3MEeHEeHM JIOTI0JIHEHMIA,
U3MEHEeHUH

[Ipennoxenue

paboroparesns

[Ipennoxenue

COCTABUTCILA IIPOTPAMMBI

[TpunoOpeTeHue, H3TaHNE
JUTepaTypbl, OOHOBJICHUE
MIEPEYHS U COMEPIKAHMSI
OBC, 6a3 maHHBIX

Pa3nennr Ne2.4.5 u Ne5
ITepeueHb OCHOBHOM 1
JOTIOJTHUTENBHOU y4eOHOM
JIUTEPaTyphl

OO6HOBIIEHUE TIEpEUHS
JUTEPATYPhI

CocTaBuUTEIb: mnpenoaaBaTciib

o

€CTEeCTBEHHOHAYYHBIX JUCIUTLINH
ITpoTtokon Ne 10 ot «25» mast 2023r.

[Ipencenarens npeaMeTHON (LIMKJIOBOM) KOMUCCHU MAaTEMAaTUYECKUX U €CTECTBEHHOHAYYHBIX

i /ﬁg i E.IO.ITaBnoBa

YTBep)KIIGHa Ha 3aCCJaHHH HpCIIMCTHO-IIHKJIOBOfI KOMHUCCHUHN MAaTCMAaTHYCCKHX H

JTUCIIUTLITNH: / 7
/ 3--( b—é JI.B.XKyk
COI'JTACOBAHO:
3amectutens aupexropa o YP ¢puimana (7‘4/},{ #e T.A. Pesynenko

¢/
7/ /
3agezyromas cekropoM 6ubmmoTexu (unana /7 JLI'. Cokonona

UsKenep-51eKTpOHUK (TPOrpaMMHO-HHYOPMALIAOHHOE
obecnieueHue 00pa3oBATEILHON IIPOrpaMMBI)  /

//

ot

A.B. Cmeranun
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Penensus
Ha yueOnyto nporpammy yuedbHou nucturummabl b/[.09 BUOJIOT A
mis crienuanbHoctd 38.02.01 DxoHOMEKA M OyXTanTepcKuil yder (1o oTpacisim)

Pabouas nporpamma yueOHnoi aucuuiinabl b/1.09 buonorus pa3spaborana
Ha ocHoBe TpeOoBanuii denepanbHOro TroOCYIapCTBEHHOIO 00pa30BaTEIBHOIO
cragaapra (manee - @DPI'OC), npenbsABIIEMBIX K CTPYKType, COAEPKAHUIO U
pe3ynbTaTam ocBoeHus yueOHou aucturuinabl b/1.09 buonorus, B COOTBETCTBUM C
PekoMeHmanusiMu MO OpraHU3AlMK TOJIYYEHUs CPEIHEro o0miero oOpa3oBaHUs B
npejesiax OCBOEHHUs 00pa3oBaTENbHBIX MPOTPaMM CpPEeIHEro MpodecCuOHAIBHOIO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 0011ero oopazoBanus ¢ yuetom TpedoBanuit ®I'OC
M0 CHEeNUaIbHOCTH CpemHero mpodeccronansHoro obOpazoanus (mainee CIIO)
38.02.01 DxoHoMMKa M OyXrajJTepcKuil y4yeT (110 oTpacisiM) , YTBEPKICHHOTO IIPUKA30OM
Munobpuayku P® ot 07.05.2014 Ned61 (3apeructpupoBan B Muniocte Poccum
27.06.2014 Ne 32891.

JlanHass mporpamma SIBJIIETCSI 4YacTbl0 OCHOBHOW MPO(eCCHOHANTBHON
oOpazoBarenbHOM mporpaMmbl B cooTBeTcTBUU ¢ DI'OC cpennero (moyiHOro) oomero
obpazoBanus u ®I'OC no cnernuanbHocT CITO 38.02.01 DxoHOMHUKA M OyXTraaTepCKuit
y4eT (10 OTpaciisim).

Conepxanve y4eOHOM JUCHMIUIMHBI ~ OWOJIOTHS TMPEIHA3HAYEHHOTO IS
CTyIEHTOB 1 Kypca cpelHero mnpodecCHOHaIbHOIO O0pa30BaHUSI  COOTBETCTBYET
COJICp’)KaHMIO JTOTO TMpeaMeTra Uil cpeaHero (MOJHOTO) oOuiero o0Opa3oBaHUS.
JucuuminHa npusBaHa copMUpOBaTh y 00YUAIOIIUXCS IIEJTOCTHOE MPEJCTABICHUE O
Hayke OHOJIOTHSl, OOBEKTMBHOM OCO3HAaHWU 3HAUYUMOCTH KOMIIETEHIIMA B 00JacTH
OHMOJIOTHH I YeJIOBEKa U 00IIleCTBa.

[Iporpamma 00OCHOBAaHHO W TMOJIHO OTPakaeT poJib M MECTO OHMOJOTHUU B
MOJTOTOBKE CIIEIMATIMCTa CPEIHETO0 3BEHA, PACKPBIBACT IEJIM U 3a7aud y4eOHOM
muciutuinHbel.  OnpeneneHsl TpeOOBaHMA K YMEHHSM M 3HAHHMSM  CTYACHTOB.
TemaTuyeckuid TIaH ¢ coAepkKaHUE YYEOHOW JTUCHUIUIMHBI  PACKPHIBACT
MOCJIEIOBATEIBLHOCTh TMPOXOXKACHHUS TEM, COOTBETCTBYET Y4YeOHOMY TIUIaHy U
pacnpeneneHuto 4acoB. B mporpamme ompezeneHsl ¢opMa TPOBEACHUS, LEIH,
3a7aud  y4yeOHOW JUCIUIUIMHBI, TPEACTaBICHbl MaTepHalibl JJig TEKylled u
MPOMEXKYTOUYHOM arrecTaliiu. B  mporpamMme peaan3oBaHbl  JIUJIAKTUYECKUE
MPUHIUIBI O0YYEHUS: 1IEJIOCTHOCTh, CTPYKTYPHOCTh; OTpa)K€Ha B3aUMOCBSI3b MEXKY
OT/ICJIbHBIMU JIEMEHTaMU CTPYKTYPhI, YUTCHBI METAIIPEIMETHbBIC CBSI3H.

IlepeueHb peKOMEHIYEMON OCHOBHOW M JONOJIHUTENBHON JTUTEPATYPHI BKIIOYAET
0O0I1IeTOCTyTHbIE MCTOYHUKHU, W3JAaHHBIE B TOCeaHEe BpeMs (He To3aHee S5 JIeT).
[Tepeuncnennbie UHTEpHET — peCypChl aKTyaJbHbI U JOCTOBEPHBI.

PaGouast mporpamma quCIUTIIUHBL «BHOOTHS» MOXKET OBITh PEKOMEH/I0BaHA

JUTSL MCTIOJIb30BaHUSI B y4eOHOM TIPOIECCE€ TMPHU TMOATOTOBKE IO CIENUATBLHOCTH
38.02.01 DxoHOMHMKaA U OyXTranTepcKuil y4eT (1o OTpacisim).

Kanpunar c-x Hayk, gupeKkTop <.
OO0 MMUIT «JepeBbst B
npobupkax» B r.I'enenmkuke

T.M. Ky3pmuna
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Penensus
Ha y4eOHyI0 nporpammy yueOHou nucuuruinabl b/.09 buoJiorust
VIS crienralibHOCTH 38.02.01 DxoHOMEMKA U OyXTaaTEepPCKUN y4eT (10 OTpaciisaM).

PabGouast mporpamMma TPOPECCHOHATBLHOTO MOAYJIS TI0  JHUCHUTLIINHE
«buonorus» cocTtaBieHa B COOTBETCTBUUM C TPEOOBAHUSIMHU TOCYAAPCTBEHHOIO
0o0pa30BaTeNbHOTO CTaHJIApTa K MUHHUMYMY COJEpPXKaHUS M YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB. Pabouass mporpamma yueOHo# auctuminael BJ1.09 Buosorus
pa3paborana Ha OCHOBe TpeOoBaHuii  denepaibHOrO  rOCYJAPCTBEHHOTO
oOpazoBarenpHOro cranaapra (naigee - DI'OC), mpeabsBISIEMBIX K CTPYKTYpE,
COZICPKaHUIO M pe3ynbTaTaM OcBoeHUs yueOHou aucturumasl B/1.09 Buosorus.
[IporpaMmma HampaBi€Ha Ha Pa3BUTHE MBIIUIEHUS, HHTEIUICKTA, IPOCTPAHCTBEHHOTO
BOOOpaXKEHUS, OBIAJCHUS 3HAHUSIMU U YMEHHUSIMU CTYJEHTaMH, HEOOXOAMMBIMU UM
JUISL TPYAOBOU JIESITEIbHOCTH.

buonorus — >xuMBas Hayka, HENPEPHIBHO pacTylias BIIMPb U B TIyOb,
MIOCTOSTHHO Ppa3[BUTAIOIIAsl TPaHULbl MO3HAHHOTO. OHAa paccMaTpuBaeTCs B ILENSAX
JAJbHEUIIIETO MPUMEHEHUS B KU3HU. JTO CBSA3AHO C TE€M, YTO KW3Hb HEMPEPBHIBHO
pa3BUBaeTCsA M KAET OT OMOJIOTUH HOBBIX MJIEH U MOJXOJOB B PEIICHUU aKTyaJIbHBIX
mpo0JIeM CEeTOAHSIIHETO JTHSL.

[Iporpamma BkJtOUaeT B ceOsi macnopT padboueid mporpaMMbl, TeMaTHYECKOE
IJIaHUPOBAHUE, COJICPKAaHNUE YICOHOW MMCIUILIMHEI, JIUTEPATypy, 00pa3oBaTeIbHbIC
TEXHOJIOTUM MPH MPOBEIACHUM IPAKTUYECKUX 3aHATHM U JIEKIMM, B TOM YHUCIIC
poeCCHOHAIBHO-OPUECHTUPOBAHHOE COJICPKAHNE TCOPETHUCCKUX U MPAKTUUECKUX
3aHsaTUN. [IpencraBieHbl OCHOBHbIE KOMIETEHIMU. MIMEIOTCSA OLIEHOYHBIE CPEACTBA
JUTSL KOHTPOJIS ycrieBaeMocTH. Pabouast mporpamma paccuurtana Ha 72 yaca. Pazgenst
JIEJISITCSL HA TEMbI, HA N3YUYCHUE KaXKJOM TEMbI OTBOJMUTCS ONPEACIEHHOE KOJIUYECTBO
4acoB, B 3aBHCUMOCTH OT Ba)XXHOCTHM M3Y4YaeMbIX BOIPOCOB. B Kaxmon Teme
OTpaXCHBI TPEOOBAHHUS K 3HAHUSAM, YMEHHSIM; JJaH IIepeUCHb JTUTEPATYPHI.

JlanHast pabouas mporpamMma Mo AUCHUIUIMHE «buosorus» Moxer ObITh
HUCIIOJIb30BaHa ISl NOJATOTOBKHU CIICLIUAJINCTOB crieualIbHOCTH 38.02.01 DxoHOMUKA U
OyXxraiaTepckuil y4eT (110 OTpaciisaMm).

VYuurens BBICHIEH KaTErOpUH
MBOY «Cpennsis
o01ieoOpazoBaTeNibHasl  IIKOJIA
Ne 4 wm.A.B.CyBopoBa» B T.
I'enenmxuke

N.A. lllnakoBuu




