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1. IACIIOPT PABOYEN ITPOI'PAMMBbI YYEBHOU JUCILUILIUHBI

1.1. O0sacTh NPUMEHEHHUs IPUMEPHOI TPOrPaAMMBbI

PabGouas mporpamma ydeOHOM mucummuimHbl OVYIIL.08 buonorus sBisercs
4acThbl0O OCHOBHOW  MpOQECCHOHATbLHONW  00pa30oBaTeIbHOM  MpOrpaMMoOl B
cootBeTcTBUM ¢ DenepanbHbIM TOCYJIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero (mosiHOTO) obmero oOpazoBanuss U DenepalbHBIM TOCYIAPCTBEHHBIM
oOpazoBatenpHbiM cTannaptoM (panee DI'OC) mno cnenuansHoctu CIIO  nns
cnenuanbHocTh 09.02.07 MHbOpMaIIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUE.

B ocHoBe yuyeOHOW IUCHUIUIMHBI JIEKHUT YCTAaHOBKAa Ha (OPMHpPOBAHUE Y
o0y4aeMbIX CHUCTEMbl 0a30BbIX TMOHATUA U TMPEACTaBICHUHA O COBPEMEHHOMU
€CTeCTBEHHOHAYYHOM KapTHHE MHpa, a TakKe BBIPAaOOTKAa YMEHUU MPUMEHSTH
NOJIyYeHHbIC 3HaHUS, KaK B MPOPECCUOHAIBLHON NEATENbHOCTH, TaK U JJIA peUIeHUs
KU3HEHHBIX 3a7a4.

MHorue nojoxkeHusi, pa3BuBaemMbie OMOJIOTUEH, pacCMaTPUBAIOTCA KaK OCHOBA
CO37aHUSI U UCIOJIb30BAaHUS MHPOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUN
(UKT) - omgHoro w3 Hambojee 3HAYUMBIX TEXHOJIOTHYCCKUX JIOCTHIKCHHM
COBPEMEHHOW ITUBUJIU3ALMH.

B 6uonoruu ¢hopMHupyOTCS MHOTHE BUBI ACSITEIILHOCTH, KOTOPbIE UMEIOT METa
npeAMETHBIN XapakTep. K HMM B TNepByr oO4epeab OTHOCSTCS: MOJEIUPOBAHUE
O0OBEKTOB MU MPOLECCOB, NPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHMS, CUCTEMHO-
nH(OpPMAITMOHHBIN aHaNN3, GOPMYITUPOBAHHUE TUIIOTE3, AaHATIU3 M CUHTE3, CPABHEHHUE,
000011IeHre, CUCTEMATU3AIINsI, BBISBIICHUE TMPUYUHHO-CIICICTBEHHBIX CBS3€H, TTOUCK
aHAJIOTOB, yIpaBJCHHUE OO0BEKTaMH W TporeccamMu. VIMEHHO 3Ta JIUCHUILIMHA
MO3BOJISIET MO3HAKOMUTH O0YYaIOIINXCSl C HAYYHBIMH METOJIaMH TO3HAHMS, HAYUUTh
UX OTJIMYATh TUIIOTE3Y OT TEOPUHU, TEOPUIO OT IKCIIEPUMEHTA.

buonorus  uMeer oueHb  OONBIIOE W BCEBO3PACTAIONIEE  YHUCIO
MEXIUCUUIUIMHAPHBIX CBSI3€M, MPUYEM HA YPOBHE, KaK MOHATUIHOTO almapara, TaK
u uHCTpyMeHTapus. (Cka3aHHOE TO3BOJISIET pacCMaTpUBaTh OHOJIOTHIO KaK MeTa
JUCLUUIUIMHY, KOTOpash MPEeAOCTABISET MEXIUCUUIUIMHAPHBIA S3BIK JJISI ONHUCAHUS
HAay4YHOMN KapTHHBI.

1.2. MecT0 y4eOHOH TUCUMILIMHBI B CTPYKTYpPe OCHOBHOM NMPod)ecCHOHAIBbHOM
o0pa3oBareabHoil nporpammsl CIIO:

Hucrumumaa «buonorusi» BXOAUT B 0a30BbIN ydeOHBIN UK (TIpodriIbHBIE
JTUCIUIUTHMHBI) IPOrPAMMBbI MTOATOTOBKHU CIIEHIUATIUCTOB CPETHETO 3BEHA.

TpynoeMkocTh qucuuiuinHbl «buosorus» Ha 6a30BOM ypOBHE COCTaBIISIET 72
yaca, U3 KOTOpbIX 12 4YacoB BK/IOYaeT MpodhecCHOHAIBHO-OPUEHTUPOBAHHOE
coJIepKaHKe, YCWIHNBAIoIIee Mpo(ecCHOHaIbHYI0 COCTaBIISIIONIYI0O MO KOHKPETHOM
npodeccun WM CHeNUalbHOCTH B 3aBucumoctu ot  DdI'OC  CIIO
npodeccun/cnenuaibHOCTH.

[IpodeccnonaibHO-OpUEHTUPOBAHHOE coJiepKaHue peanusyercs B
npukiagHoM  moxayie  (pazgen 5 “buomorms B KU3HH IS BceX
npodeccuii/criennalbHOCTe Ha MaTepuaje KeHCOB, CBSA3aHHBIX C aHAIU30M
uH(pOpMAIUU O Pa3BUTUU W MPUMEHEHUU OMOTEXHOJOTHUU MO OTpacisM Oymyiiein



po(ecCHOHANIBHOM JesATeabHoCTH oOy4daronuxcs. Kpome Toro, npodeccuoHaibHO-
OPUEHTUPOBAHHOE COJICp)KAHUE YUYUTBIBAaeTCA B paszaene 4 “Okonorus’ mpuU
BBINIOJIHEHUHM TPAKTUYECKUX padoT, CBA3AHHBIX C Oyaymiedl npodeccuoHalbHOU
JESTENbHOCTBIO O0YYAIOIIMXCA.

[leppon oOydeHHss W  paclnpefesNieHHe 10  CEeMecTpaM  OIpeAelseT
oOpa3oBarenbHas OpraHU3alMsl CaMOCTOSITENIBHO, C YYETOM JIOTUKUA (OPMHUPOBAHUS
MpPEeJAMETHBIX  pEe3yJbTaTOB, OOMMX ©W  MNPOPECCHOHAIBHBIX  KOMIETEHIIHH,
MEXIPEIMETHBIX CBsI3ed C JPYrMMHU JUCHUIUIMHAMHU 00I1e00pa3oBaTeNbHOTO U
o01enpodecCHOHAIBHOTO ITUKJIOB YU4eOHOTO TIJIaHa.

1.3. e u 3212491 y4eOHOM JMCUMILIAHBI

Heanb: QopmupoBanue y CTYISHTOB TPEACTABICHUS O CTPYKTYpPHO-
(YHKIIMOHATBFHOW OpraHW3allii JKUBBIX CHCTEM pPAa3HOTO paHra Kak OCHOBBI
MPUHSATHS  pENICHUH B  OTHOIICHWHM OOBEKTOB KWUBOW TPUPOABI W B
MIPOU3BOACTBEHHBIX CUTYyAITUIX.

Copepxanue mnporpamMmbl  «buosnorus»  HampaBieHO Ha  JOCTHXKEHHE
CIEIYIOIUX 3224

1) copmupoBaTh MOHMMAHHWE CTPOEHUS, MHOI000pa3usi U OCOOEHHOCTEU
KUBBIX CHCTEM pa3HOTO0 YpPOBHS OpraHU3allMh, 3aKOHOMEPHOCTEH MNpOTEKaHUs
OMOJIOTUYECKUX TMPOIIECCOB U SIBIICHUN B OKPY’Kalollel cpejie, 1EJIOCTHON Hay4YHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUS OIpPEACNSTh >XUBbIE OOBEKTHI B MPHUPOJIE; MPOBOIUTH
HaOMIOACHUS 32 DKOCHUCTEMaMH JIJIs BBISIBIICHUS €CTECTBEHHBIX U AHTPOIIOTCHHBIX
W3MEHEHHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) cdopmupoBaTh HaABBIKM MPOBEIEHUS MPOCTEHIIMX  OHUOJOTMYECKUX
AKCIIEPUMEHTAJIBHBIX  HMCCIEIOBAaHUNM C COONIOZCHHMEM TMpaBuil  0€30MacHOro
oOparieHus ¢ 00beKTaMu U 000PYI0BaHUEM;

4) pa3BUTh YMEHHUS UCIOJIb30BaTh HHPOPMAIINIO OMOJIOTUYECKOTO XapaKTepa u3
Pa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH ACSITEIBHOCTU
M0 OTHONICHUIO K OKPYXKalomel cpesie, COOCTBEHHOMY 37I0pPOBbIO; 00OCHOBBIBATH U
coOI0/1aTh MEPBI MPOPUITAKTUKH 3a00JIEBaHUMA.

6) chopMupoBaTh NOHUMAHKHE 3HAUMMOCTH JIOCTUKEHUM OMOJIOTHYECKOW HAYKH
M TEXHOJIOTHI B TMPAKTUYECKOW NEATEILHOCTH YEJIOBEKA, PA3BUTHU COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUMA.



1.4. Ilepeuenv naanupyemvlx pe3yibmamos 0C60€HUe 00paA308amMeIbHOU
oucuuniuHnsl (nepeueHv Gopmupyemvix KoMNemeHUUIl) 6 COOMEEemCmeUuu ¢
DIocC CIIO u na ocrnoge @Iroc Coo.

Konm mn
HaMMeHOBAaHMue
bopMmpyemex
KOMIIe TeHLINM

Hnar—mpyemle pesyiybTaTeH OCBOEHMSI OMCLIMUILIIMHEI

O6upe!

IycuunnuHapHse?

OK 01. BeiOupats
CIOCOOBI pereHust
3a1a4
poheCCHOHATEHOM
JEATeIbHOCTH
MIPUMEHHUTEIHHO K
pa3IUIHBIM
KOHTEKCTaM

B yacTu TPpy10BOT0 BOCIIUTAHHUS:

K Tpydy, OCO3HaHHE
[IEHHOCTH MacTePCTBa, TPYAOTI00HUE;

- TOTOBHOCTh K aKTHBHOHW JEATEIBHOCTH

- TOTOBHOCTbH

TEXHOJIOTHYSCKOMN n COIMaTLHOM
HaIPaBJIEHHOCTH, CITOCOOHOCTH
WHULIMUPOBATH, MJIAHUPOBATh u
CaMOCTOSITEJIbHO ~ BBITIOJIHATH  TaKylo
JIESITEIbHOCTD;

-  HWHTEpeC K pa3IuuHbIM  cdepam

npodecCHoHABEHOM AeSITeTbHOCTH,
ORajicHUE YHUBEPCATbHBIMH YUCOHBIMU
M03HABATEIbHBIMHU JICHCTBUSIMU:

a) 0a3oBble JIOTHUYECKHe IeliCTBUSA:

- CaMOCTOSTENILHO  (OPMYJIUPOBATh U
aKTyaJIU3UPOBATh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YyCTaHABJIMBATh CYIIECTBCHHBIN MTPU3HAK
UL CpaBHEHWUS,
KJ1acCUpUKAIUU 1 0000IICHUS;

TeITH

Wi OCHOBaHMA

- OIpenensTh NeSITeTbHOCTH,
3a/aBaTh MapaMeTpbl M KpPUTEpUU HX
JOCTH>KEHUS;
- BBIBISITh  3aKOHOMEPHOCTH U
IIPOTUBOPEUUS] B paccMaTpHUBAEMBIX
SIBJICHUSX;

- BHOCHTb KOPPEKTHUBBI B JEATEILHOCTD,
OLIEHUBAaTh COOTBETCTBUE DPE3YJIbTATOB
LIEJISIM, OLIEHUBAaTh PUCKU TMOCJIEICTBUN
NeATeNIbHOCTH;

- pa3BHUBAThL KPEATUBHOC MBIINIJICHUC TIPpH

c(hOpMUPOBAHHOCTH 3HAHUI O MECTe

U poiu OMOJIOTMH B  CHUCTEME
HAYYHOTO 3HAHUS; (YHKIMOHATIHLHON
TPaMOTHOCTH yesioBeka JUIst
pelIeHMs )KU3HEHHBIX IPoOIIeM;
c(hopMHUPOBAaHHOCTH
pacKpbIBaTh

OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX

yMEHUS
coZiepKaHue
IOHSATHI:  KU3Hb,
OpraHu3M,
JKOCHCTEMA,

TEPMUHOB U

KJIETKa, TKaHb, OpraH,

BUJI,  TOMYJISIINSA,
ouoreHo3, Owochepa; merabonmzm
(oOMEeH BeleCTB W MpeBpalleHUue
SHEPruM), rOMeOCTa3
(camoperyisnus), OuocuHTe3 Oenka,

CTPYKTYpHasi OpraHM3alMs KUBBIX

CHUCTEM, JAUCKPCTHOCTD,
caMoperyJsiauns,
CaMOBOCIIPOU3BCIACHUC

(penpoayKuusi), HacJIeICTBEHHOCTb,
U3MEHYMBOCTb, HHEPrO3aBUCHUMOCTb,

pocT U pa3BUTHE, YpPOBHEBas
OpraHu3alus;

c(hopMHUPOBAaHHOCTh yMEHUs
pacKphIBaTh coJiepKaHue
OCHOBOTOJIAralomux ONOIOTHIECKUX
TEOPUM U TUIIOTE3: KIETOYHOMU,
XPOMOCOMHOM, MYTaLlMOHHOM,
HBOJIFOLIMOHHOM, IIPOUCXOXKIACHUSA
’KU3HU U YeJIOBEKa,
c(hopMHUPOBAaHHOCTH yMEHUs

! VkasbiBatotest mmunoCTHBIE H MetamnpeameTHele pe3ynsTatel u3 PI'OC COO (B nocnenneit pepakuuu ot 12.08.2022),

(dhopmupyeMbie 00111e00pa30BaTEeIbHON TUCIUILTHHON

2 N
JlucuunnuHapHsle (IpeAMEeTHBIE) pe3ysIbTaThl yKasbiBatoTcsa B cooTBeTcTBIM ¢ PI'OC COO (B nocnenHel pepakuuu

ot 12.08.2022)




PEIICHUHN ) KNU3HCHHBIX HpO6J'I€M

0) 0a3oBbIe HCCJIeI0BaTeIbCKHIe
ACHCTBHSA:

- BIIQ/ICTh HaBbIKAMU y4eOHO-
HCCIIEN0BATEIIbCKOM u IIPOEKTHOM
NEeSATETbHOCTH, HaBbIKAMHU Pa3pelICHUs
npo0sem;

- BBIIBJISATH NPUYUHHO-CIIC/ICTBCHHBIC
CBS3M M  aKTyaJlM3UpoBaTh  3ajady,
BBIBUTATh  TUIOTE3y €€  pelleHus,
HaXOJUTh apryMEHThI 1St
JI0Ka3aTelibcTBa CBOMX  YTBEPKACHHIA,
3a/laBaTh ~ HapamMeTpsl U KpPUTEpUHU
penieHus;

- AHAJIMU3UPOBATH IMOJTYYCHHBLIC B XOJC

PECUICHUA 3aJa4u PE3YIbTATHI,
KPHUTHYCCKU

JOCTOBEPHOCTD,

OLCHUBATh
IIPOTrHO3UPOBATH

nux

M3MEHEHHE B HOBBIX yCIOBUSIX;
- yMeTh  ITIGPCHOCUTh  3HAHUS B
MO3HABATEIbHYID M NPAKTHYECKYIO
00J1aCTH KU3HENEATCILHOCTH,

- yMeTh HMHTCIPHPOBaTh 3HAHUS W3
Pa3HbIX IPEeIMETHBIX 00Js1acTel;

- BBLIBUTATh HOBBIC WJIEH, MpeJiaraTh
OPHUTHHAIBHBIC TTOJIXO/bI ¥ PEIICHNS;

- CIOCOOHOCTh WX HCIIOJIb30BAHUS B
M03HABATEJIbHON U COLIUAJIBHOM MPAKTHUKE

pacKphIBaTh
OHOJIOTHYECKUE

OCHOBOIIOJIAr Al IINE

3aKOHBI u
3akoHomepHoctu (I. Mengens, T.
Moprana, H.H.
lexkens, ®. Mriomiepa, K. bapa),

Basmiosa, D.

TPaHUIBI  HUX TPUMEHUMOCTH K
JKMBBIM CHCTEMAaM;

npuoOpEeTEeHUE ONBITa MPUMECHECHHS
OCHOBHBIX METOJIOB HAay4YHOTI'O
ITO3HAHMS, HCIIOJIb3yEMBIX B
OMOJIOrMK: HAOIIOACHUS U OIMUCAHMS
JKUBBIX  CHCTEM, TIPOLIECCOB U
SIBIICHUH; Opra”u3anuu Hu
NPOBE/ICHUS OMOJIOrMYECKOr0
AKCIIEPUMEHTA, BBIJIBIOKCHHS
TUIOTE3, BBISBIEHUS 3aBUCHMOCTH

MECXKIOY HUCCICAYCMbIMH BECIIMUYUHAMMU,

00bACHEHUS MOJTyYEHHBIX
pe3yabTaToB M (POpPMYJIHpPOBAHUS
BBIBOJIOB c HCII0JIb30BAHUEM
HAay4HbIX  IIOHATHH, TEOpUH U
3aKOHOB;

c(hOPMUPOBAHHOCTH YMEHUS

BBIIACIIAATE CYHICCTBCHHBIC IMPU3HAKN

BUPYCOB, KIETOK TIPOKapuoT U
OJTHOKJICTOYHBIX u

MHOTI'OKJICTOYHBIX

AYKapHOT;
OpraHU3MOB,
BUJIOB, OMOT'€OLIEHO30B U IKOCHCTEM;
0COOEHHOCTH  TPOIIECCOB  OOMeHa
BCIICCTB U MPCBPALLICHHA SHCPTHUU B
KJIETKE, doTocunTe3a,
TUTACTUYECKOTO W DHEPTeTHIECKOTO
oOMEHa, XEMOCHHTE3a, MUTO3Q,
Mei03a, OTUIOIOTBOPCHHUS, Pa3BUTHS
U pa3MHOXCHUs, WHIMBHYaTHbHOTO

pa3BUTHsI OpraHu3Ma (OHTOTEHEe3a),

60pBObBI 3a CYIIIECTBOBAHHE,
€CTECTBEHHOT'O orbopa,
BUI000pa30BaHus,

HPUCTIOCOOTIEHHOCTH OPraHU3MOB K
cperne
KOMIIOHEHTOB

oOuTaHus, BIIUSTHUS
9KOCHCTEM,
AHTPOIOTEHHBIX M3MEHCHUH B

9KOCHUCTEMAax CBOCH MCCTHOCTH,

KpyroBopora BCIICCTB u

npeBpaleHre YHEpTuu B Onochepe;




c(hOpMUPOBAHHOCTh YMEHHUSI PELIaTh
OHMOJIOTMYECKHE 3aJaud, COCTaBISATh
TE€HOTUITNYECKUE CXEMBI
CKpELIMBAaHUs JUIsI Pa3HbIX THUIIOB
HaCJIEI0BAHUS
OpTaHU3MOB,

nepeHoca BCEHICCTB W JOHCPIrunu B

IIPU3HAKOB y

COCTaBJIATH CXEMBI

KocucTemMax (Lenu MUTaHus,
MTUIIEBBIC CETH)
OK 02. B o0igacTH  UEHHOCTH  HAYYHOIO | C)OPMHPOBAHHOCTH YMEHUI
Hcnonk3oBark MO3HAHUSL: KPUTHUYECKH OLICHUBATh
COBPCMCHHDIC - ¢(hOpMHPOBAHHOCTh MHPOBO33pECHUS, | HH(POPMALHIO OHMOIOTHYECKOT0
CpEeJCTBA MOUCKA,
AHAIV3A I COOTBETCTBYIOILIETO COBPEMECHHOMY | COZAEPIKaHMUs, BKJTFOYAOTIY IO
MHTepTIpeTAIIH YPOBHIO pa3BHUTHSA HAyKU U | TICEBJOHAYYHbIE 3HAHUS u3
MHpOPMAIIHT 1 OOIIIECTBEHHON TMPaKTUKH, OCHOBAHHOIO | PA3JIMYHBIX HCTOYHHMKOB (CpelcTBa
WHPOPMAIIMOHHBIE Ha JMaiore KyJbTyp, CIIOCOOCTBYIOIIETO | MaCCOBOM MH(OpPMALMU, HAy4YHO-
TCXHOJIOTHH 1A OCO3HAaHUIO CBOETO0 MecTa B | IIOITyJIIpHBIC MaTepHualbl);
BBIITOIHCHHA 337131 HOJIUKYJIETYPHOM MHUDE; UHTEPIPETUPOBATE THYECKHE
npoceccHoHabHON - COBEpILICHCTBOBAHME S3BIKOBOM M | aCIEKTHI COBPEMCHHBIX
ACATEIBHOCTH YUTATEIbCKON KYIBTYpHl KaK CPEIACTBA | MCCIEIOBaHUMN B ouosoruu,
B3aMMOJICHCTBHSI  MEXKAY JIFOABMH W | MEIUIMHE, OMOTEXHOJIOTHH;
MO3HAHUS MUPA; paccMaTpuBaTh riio0anbHbIe
- OCO3HaHWe  IEHHOCTH  HAYYHOH | 9KOJIOrMYecKue pooOIeMbl
NesITeIbHOCTH, TOTOBHOCTH | COBPEMEHHOCTH, (OpMUpPOBATH IO
OCYIIECTBIISATh MIPOEKTHYIO U | OTHOIIEHUIO K HUM COOCTBEHHYIO
HCCIIEI0BATENILCKY IO JESITeITBHOCTD | TTO3UIIHIO;
WHVNBUIYAITBHO U B TPYIIIIC; c(hOPMUPOBAHHOCTH YMCHUN
OBnazeHue yHUBEPCATHHBIMH YUYEOHBIMU | CO37aBaTh CcOOCTBEHHBIC
MMO3HABATEILHBIMU JICHCTBUSMU: MUCHbMEHHBIC W YCTHBIC COOOIICHUS
B) padora ¢ ungopmanmeii: Ha OCHOBE OHMONIOTMYECKOi
- BIaAeTh  HABBIKAMH  TONy4YeHHs | uH(OpMarun u3 HECKOJIBKUX
uHbOpMAIIMA U3 KMCTOYHUKOB Pa3HBIX | HCTOUYHUKOB, TPaMOTHO

THUIIOB, CaMOCTOATCIIbHO OCYHICCTBIIATH
[OWCK, AaHajdW3, CHCTEMaTH3alui0 |
MHTEPIIPETALIHIO uHpopMaImu
Ppa3InYHBIX BUJIOB 51 bopm
NPE/ICTaBIICHHUS;

- CcO31aBaThb TEKCTHI B PA3INYHBIX
dopmaTax ¢  y4eTOM  Ha3HAYCHHS

uHpOpPMAIIMM M IIEJEBOM
BbIOMpas OINTUMAJIbHYO

ayIUTOpUH,
(opmy

OpeaACTaBJICHUA U BU3YAJIU3alluM;

- OLCHUBATH AOCTOBECPHOCTD,

JICTUTUMHOCTD I/IHCI)OpMaI_[I/II/I, €c

COOTBECTCTBHUEC IIPAaBOBBIM W MOPAJIBHO-

OTHUYCCKHUM HOpMaM;

WCIIOJIb30BaTh IMOHSATUMHBIN armapar
Ouosoruu




- HCIOJb30BATh CpencTBa
UHGOPMAIIMOHHBIX u
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTHA B
pelieHuu KOTHUTHBHBIX,

KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX

3amad ¢ coOirojeHueM — TpeOoBaHUI
OPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHus,

MPAaBOBBIX W OTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 6€30MacHOCTH;

- BJAJETh HABBIKAMU pACIIO3HABaHUS W
3amuThl nHPOopManuu, HHHOPMAITHOHHON
0€30MaCHOCTH JIMYHOCTH

OK 04. DddexTuBHO

B3aUMOJICIICTBOBATh
u paboTaTh B
KOJIJICKTHBE "
KOMaHjie

- TOTOBHOCTb K  CaMOpPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIaJIEHUE HaBbIKaMH y4eOHO-
HCCIIEN0BATENbCKOM, IIPOEKTHOMN U

COLIMAJILHOMU JCSITEIbHOCTH;

Ogaanenne YHHBEpPCATbHBIMH
KOMMYHUKATHBHBIMU I/ CTBUSIMH:

0) coBMeCTHas 1eATeJIbHOCTD:

- IIOHUMATh U HCII0JIb30BATh
IIPEUMYILECTBA KOMaHTHOM U
UHAUBUAYATbHON pabOTHI;

- [pPUHHMATh  LEIM  COBMECTHOH
NESTEeIbHOCTH, OpraHU30BbIBAThH u
KOOpJMHUPOBaTh  JEWUCTBUA 1O €€
JOCTHKEHUIO: COCTaBJIISATh IU1aH

JIEUCTBUM, pactpeiesiTh POk C YYETOM
MHEHUI y4aCTHUKOB o0cyXJ1aTh
pe3yNbTaThl COBMECTHON PabOTHI;

- KOOpAWHHUPOBATL M BBINIOJJIHATH pa60Ty
B YCJIOBHSX PEallbHOIO, BUPTYaJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBIISATh MO3UTUBHOE
CTpaTernyeckoe MoBeJCHUE B PA3TUYHBIX
CUTyalusAax, TMpOABJIATH TBOPYCCTBO U
BooOpakeHue, ObITh HHUITMATUBHBIM
Osianenne YHUBEPCAJIbLHBIMH
peryJATUBHBIMHU JeHCTBUSIMMU:

') IPUHATHE Ce0sl M APYTrUX JIoaei:

- TpPUHHUMATh MOTHUBBI U aAPTryMEHTHI
JIPYTUX JIOJIeH TIPU aHallu3€e Pe3yIbTaToOB
NeSITeTIbHOCTH;

- IPU3HABATh CBOE IIPaBO U IIPaBO APYTUX
JIIOZIEH Ha OIIMOKH;

[TpuoOperenue ombiTa MPUMEHEHHS
OCHOBHBIX ~ METOJOB  HAy4yHOTO
NIO3HaHMS, UCIIOJIBb3YEMBIX B
Ouooruu: HaOMIOACHHUSI U OIMCAHUS
JKUBBIX  CHCTEM, IIPOLECCOB U
SIBIICHHI; OpraHu3alun "u
IIPOBEICHUS OMOJIOTNYECKOT0
IKCIIEPUMEHTA, BbI/IBIDKEHUS
TUIOTE3, BBIABIEHUS 3aBUCUMOCTHU
MEXJly UCCIIEyEMbIMU BEJIMYMHAMM,
00bACHEHUS MIOJIyYEHHBIX
pe3ynbTatoB U (pOopMyIHMpOBaHUS
BBIBOJIOB c UCIIOJIb30BAaHUEM
Hay4HbIX IIOHATHW, TEOpUH U
3aKOHOB




- pa3BUBATb CIIOCOOHOCTH ITOHUMATh MHUpP
C IMO3UIIMH APYIroro 4€joBCKa

OK 07.
ConelicTBOBaTH
COXPaHECHHIO
OKpYKaromieh
CpPe/Ibl,
pecypcocOepeskeHHITIO
, IPUMEHSATH 3HAHUS
00 U3MCHEHHUH
KJINMATa, IPUHIUIIBI
OCPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ HEKTHBHO
JICCTBOBATH B
Ype3BbIYAHBIX
CUTYaLUsX

B 001acTH 3K0J10rH14€CKOro

BOCIIMTAHUSL:
- c(hOpMUPOBAHHOCTh  IKOJIOTHYCCKOM
KYJIBTYPBI, IMOHUMaHHE BJIMSTHHS

COLIMAJIbHO-3KOHOMUYECKHX  IIPOLIECCOB
Ha COCTOSIHHE MPUPOJHON M COIMATBLHOM
Cpelpl, OCO3HAHHUE J100aIbHOTO
XapakTepa SKOJOTMYECKHX IIPO0IIeM;

- IUITaHUPOBAaHHE U  OCYIIECTBIICHUE
JENCTBUH B OKpYyXKawller cpeae Ha
OCHOBE€ 3HaHMs IeJIe  YCTOMYMBOTO
pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HETIPUATHE JICHCTBHIA,
MPUHOCAIIMNX Bped OKPY KarOIIei cpeae;

- YMEHHE MPOTHO3UPOBATh
HeOIaronpusATHEIC 9KOJIOTHYECKHUE
MOCIICICTBHUS MpeaANPUHAMAEMBIX
JEeWCTBUI, TPEAOTBPAIIATh HX;

- pacIIMpEeHHE OIbITa JeSITEIbHOCTHU
9KOJIOTMYECKOM HAIIPaBJICHHOCTH;

- OBJIAJCHHWE  HaBBIKAMH  yYCOHO-
HCCJIEI0BaTEIbCKOM, MIPOEKTHOM u
COIIMAILHOM NeITEILHOCTH

CdopmMupoBaHHOCTH YMCHHUS
MPUMEHSTD MTOJTy9IeHHBIC 3HAHUS JISI
OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB U SABICHUM,  JUIA
MPUHSATHS TPAKTUUECKUX PEIICHUH B
MIOBCEIHEBHOM JKM3HH C  IICJIBIO
obecnieueHnst OE30MACHOCTH CBOETO

3JI0POBBS U 3JIOPOBBS OKPYKAFOIIUX

Jaronell,  coOmoAeHUsT  370pOBOTO
oOpa3a >KM3HH, HOPM T'PaMOTHOTO
IIOBEJICHUS B OKpY>KaroIen
IPUPOJHOM  cpene;  IOHMMAHME
HEOOXOAUMOCTH UCIIOJIb30BAHUSA
JOCTHKEHUN COBPEMEHHOMN
OHOJIOTUA W OHOTEXHOJIOTUHA I
paloHaIbHOTO
IIPUPOIOIOJIB30BAHUS




2. CTPYKTYPA U COAEPKAHUE YYEFHOM JUCIHUILINHBI

2.1. O0beM y4eOHOM M CHUIIIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHo# padoThI

Oobvem uacoe

MakcumasibHas yyeOHasi Harpy3Ka (Bcero) 72
Oo0si3aTesibHAsE ayaIuTOpPHasi Yy4eOHasi HArpyska 72
(Bcero)
B TOM YHCJIE:

3aHSTHUS JEKUUOHHOIO THUIIA 42
B TOM 4YHCIe Mpo(hecCHOHATHHO-OPHEHTUPOBAHHOE 2
COJIEpKaHuE

MPAKTUYECKUE 3aHITUSA 30
B TOM 4YHCIE Mpo(PecCHOHaTbHO-OPUEHTUPOBAHHOE 10
COJIEpyKaHue
[IpomexyTouHasi arrectauus Jud.3auer

2.2. CTpyKTYypa IMCUUILJIMHBI

KoauuecTBO AYAUTOPHLIX 9aC0B

HaumenoBaHue pa3ieioB U TeM Bcero | Teopernueckoe | IlpakTtuyecku

o0yueHue

¢ 3aHATHUA

Paszgea 1. Kinerka — cTpyKTYpHO- 18
(pyHKUMOHAIBHAS €AUHULIA )KUBOTO

6

Tema 1.1.
Buosiorus kak nayka. O6mas 2
XapPAKTEPUCTHKA KU3HU

Tema 1.2.
CTpyKTypHO-PYHKIIHOHAIHHASI 6
OpPraHu3anms KJIeTOK

Tema 1.3. CTpyKkTYpHO-QYHKUMOHAJILHbIE 4
(¢akTopbl HACTEACTBEHHOCTH

Tema 14.
O0OMeH BelecTB U peBpalieHue JHePrum 2
B KJIETKe

Tema 1.5. /Ku3HeHHDBIN HUKJ KJIETKH.
" 4
Mnurto3. Meiio3

Pa3zgea 2. CtpoeHue u pyHKUMH 20
opraHmusma

Tema 2.1. CTpoeHue opranusma

Tema 2.2.
®DopMbl pa3MHOKEHHSI OPraHU3MOB

Tema 2.3.
OHTOreHes pacrteHmii, )KUBOTHBIX 1 2
YyeJI0BeKa

Tema 2.4. 3aKOHOMEPHOCTH HACJIETOBAHUSA

Tema 2.5. CuenyieHHOE HACJe10BaAHUE 4
NMPU3HAKOB
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Tema 2.6. 3aKOHOMEPHOCTH H3MEHYHMBOCTH 4 ) )
Pa3nen 3. Teopus 3BosIonuu 2
Tema 3.1. UcTopus 3BOJTIOIIHOHHOTO
yuenusi. MHKPO3BOIIONHS )
Tema 3.2. Makpo3BoJiionusi.
Bo3HnkHOBeHMe U PA3BUTHE )KM3HU HA 4 2 2
3emute
Tema 3.3. [Ipoucxo:kaeHne yejioBeKa — ) ) )
aHTpPONOreHe3
Pasnen 4. Dxogiorust 18 10
Tema 4.1. Ixosornueckue paxkTopsl u 4 D)
cpeabl )KU3HU
Tema 4.2. [lonyasiuusi, coo01IECTBA, 4 D) 2%
IKOCUCTEMbI
Tema 4.3. buocdepa - riodanbHas ) D) )
IKOJIOTMYECKasl CHCTeMA
Tema 4.4. Bausinue aHTPONOTreHHbIX 4 D) D)
(¢akTopoB Ha Ouochepy
Tema 4.5. Bausinue counajbHO-
IKOJIOTHIECKHX (PAKTOPOB HA 310POBbE 4 2 2%
YeJI0BeKa
Pa3nen 5. buojiorusi B :xu3Hu* 8 4 6*
Tema 5.1. BHOTEXHO/I0THH B )KU3HH 4% 2% 2%
KaXKI0ro*
Tema 5.2.bU0TEXHOJIOTUN U TEXHUYECKHE
cHCTeMBI (JIJIs1 YKPYIMHEHHBIX TPy 4 2 4%
npodeccuii/cnenuanbuocteii 09.00.00)*
Bcero mo gucuumjinHe 72 42 30
2.3 Temamuueckuit nian u cooepiicanue y4eoHol OuCUUnIuHbl
Conep:xanue y4eOHOro MmaTepuajia (0OCHOBHOE H
DopMHpyeMBI
HaumeHoBanue npogeccuoHaTbHO-OPHMEHTHPOBAHHOE), Oo0bem
pa3aesioB U TeM JladopaTopHblie U MPAKTUHYeCKHe 3aHATHS, 4acoB ¢
NPUKJIATHON MOYJIb (IPH HAJIMYMH) KOMIIETEHIMH
1 2 3 4
Pa3gen 1. KineTka — cTpYKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA JKMBOT'O 18
Tema 1.1. OcHoBHOe coiep:KkaHue 2 OK 2
buosorus kak TeopeTnyeckoe o0yueHme: 2
Hayka. O0masn CoBpeMeHHBIE OTpacIu OUONIOTUYeCKHX 3HaHUH. CBA3b
XapaKTepuCTHKA OMOJIOTHH C IPYTMMH HayKaMu: Onoxumus, ouopusuka,
JKM3HU Ouonuka, reHoreorpadus u gap. Poms wu  mecto
Oouonoruu B (HOPMUPOBAHMM COBPEMEHHON HAay4HOM
KapTUHBI MUpa. YPOBHU OpraHU3allH )KMBOM MaTEpPUHU.
OOmras XapakTepuUCTHKAa IKU3HH, CBOMCTBA >KUBBIX
cucteM. XUMHUYECKUI COCTaB KJIETOK
Tema 1.2. OcHoBHoOe coep:kaHue 6 OK-1
CTpyKTYypHO- TeopeTnueckoe o0yueHue: 2 OK -2
dbynkunonanbHan | Knerounas teopus (T. IlIBann, M. Illneiinen, P. OK-4
opraHu3anusi BupxoB). OcCHOBHBIC TIOJIOKCHUS  COBPEMEHHOU
KJIETOK KJIETOYHOU TeOpuU. TUMBI KIECTOYHOW OpraHU3allUM:
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IIPOKAPUOTHYECKHUN 51 JYKapUOTHYECKUM.
OOHOKJIETOYHBIE M MHOTOKJIETOYHBIE OPraHU3MBI.
CrpoeHnue mnpokapuoTudeckod kieTku. CTpoeHue
9YKapHUOTHYeCKOM KkieTku. Hexnerounsie Qopmel
KU3HHM (BUPYCHI, OakTepruodarn)

IIpakTHUyeckue 3aHATHUS:

1. IlpakTnyeckas padora «CTpoeHne KIETKI)
Paccmotpeth CTpOCHHE  KIJIETKU (pacrenus,
KUBOTHBIC, TpHOBI) ¥ KJIETOYHBIC BKIIOYCHUS
(xpaxmann, KapOTUHOU/IBI, XJIOPOIUIACTBI,
XPOMOILIACTHI)
[loarotroBka MHUKpoOMpenaparoB, HaOIIOACHUE C
MOMOIIIbI0 MUKPOCKOIIA, BBISIBJICHUE PA3THUUN MEXKITY
H3y4aeMbIMU 00bEKTaMH, (POPMYIUPOBAHUE BHIBOJOB

HpaKanecmle 3aHATHUA:

2. Ilpaktnueckass paGora «BupycHble u
O0akTepuaIbHbIE 3a00J1IeBaHUD. O6mue
ITPUHLIMIIBI HCII0JIb30BAHUS JIEKapCTBEHHBIX
BELIECTB. Ocobennoctu IPUMEHEHUS
aHTHOMOTHUKOB. [IpeacTaBieHne yCTHBIX COOOIICHMIA
C TMpe3eHTalueil, MOArOTOBIEHHBIX IO MEPEYHIO
HCTOYHUKOB, PEKOMEH0BAHHBIX IIPENOaBaTeIeM

Tema 1.3.
CrpykTypHO-
(pyHKIMOHAIbHBIE
(akTopsI
HACJIeACTBEHHOCTH

OcHoBHOE€ COACPKAHUC

Teoperuueckoe o0yueHue:

Xpomocomuast Teopuss T. Moprana. CtpoeHue
XPOMOCOM. XpOMOCOMHBIN Habop KJIETOK,
FOMOJIOTUYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI,
TaruIOWIHBIN ¥ JUIUTOMAHBI Habop. HykienHoBbie
kucinotel: JIHK, PHK HaxoxaeHue B KIETKe, HUX
ctpoeHne u GyHKOUH. MaTpuyHbIE TPOLECCH B
KJIETKE: peruThKamus, OMOCHHTE3 OenKa, perapars.
T'eneTnueckuii KOa U €ro CBOMCTBA

HpaKanecmle 3aHATUA:

3. lIpakTnueckas padora «Pemenne 3a1a4 Ha
onpeeeHHe Mocae10BaTeJIbHOCTH HYKJICOTHI0B,
AMUHOKHCJIOT B HOPMe U B cJIyuyae H3MeHEeHHUs
1oCJIeA0BaTebHOCTH HyKJIeoTHA0B THK»

OK-1
OK-2

Tema 1.4.

O0OMeH BelecTB U
npeBpaiieHue
JHEPTUM B KJIeTKe

OcHoBHOE€ COACPKAHUC

TeopeaneCKoe oﬁyqe}me:

Ilonsarue META00INU3M. AccumMunanus u
AUCCUMMIIALNA — ABC CTOPOHBIL Meradoim3Ma. THIIBI
oOMEHa BEIIECTB: aBTOTPO(HBIA M TeTepOTPOdHBIH,
a’poOHBIl W aHadpoOHBIA. [lmacTuueckwii oOMeEH.
dotocuHTe3. XeMOCHHTE3

OK-2

Tema 1.5.
Ku3HeHHbIH UK
KJIeTKH. MuTO3.
Meiio3

OcHoOBHOE coepkaHue

5N

Teoperuueckoe o0yueHue:

B~

Knerounsrit IUKJI, €TO NCPpHUOABI. MI/IT03, €ro craammu u
MMPOUCXOAAIINE ITPOUECCHI. buonorndueckoe 3HaueHHE
MHUTO3a.

OK-2
OK-4

Melio3 u ero craguu. IloBeneHne XpoMocom B
Meno3e. Kpoccunrosep. buonornyeckuit - cMbIch
Meno3a

Paznen 2. CTpoenne u (pyHKIMH OPraHu3Ma

20
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Tema 2.1. OcHoBHOe coep:kaHue 2 OK-2
Crpoenne TeopeTnueckoe o0yueHue: 2 OK -4
OpraHu3Ma MHoOroKIIeTOYHBIE OPraHU3Mbl. B3auMOCBS3b OpraHOB

U CHCTEMbl OPraHOB B MHOTOKJIETOUHOM OpraHu3Me.

l'omeocra3 opranuzma u €ro NOAJAEpKAHUE B

MIPOLIECCE KU3HEACATEIHHOCTH
Tema 2.2. OcHOBHOe coep:KaHue 2 OK-2
dopmbl TeopeTnueckoe o0yueHue: 2
Pa3MHOKCHMSI @opMBI pa3MHOXEHHUs OpraHusMoB. becnomoe wu
OpPraHmsmMoB II0JIOBOE pasMHOXEHUE. 23791051 0ecCI10JI0r0

pasMHoxeHus. IlonoBoe pazmHoxkenue. I'ameTorenes

y KHUBOTHBIX. CniepmaroreHe3 u ooreHes. CtpoeHue

MIOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE
Tema 2.3. OcHoBHOe coJiep:kaHue 2 0K -2
OnTorenes Teoperuueckoe o0yueHue: 2 OK-4
pacrenmii, NupuBuyansHOE pa3BuTHE OpraHu3MOB.
KUBOTHBIX H OMb6puorenes u ero craauu. IlocTamMOpHOHaIBHBIN
4Y€/J10BEKA nepuos. CTaguu MOCTIMOPHUOHAIBHOTO pa3BUTHS Y

JKUBOTHBIX U 4elloBeka. lIpsimoe u Hempsimoe

pasButue. buomorumueckoe cTapeHHE U CMEPTh.

OHTOreHe3 pacTeHui
Tema 2.4. OcHOBHOE coepkaHue 6 OK-2
3aKoHOMepHOCTH TeopeTnueckoe odyueHue: 2 OK -4
HacCJI€10BaHUA OCHOBHBIE TIOHSITUS TE€HETUKH. 3aKOHOMEPHOCTH

oOpasoBanust  ramer. 3akoHel [.  Mengens

(MOHOTHOpPHUIHOE M TIOJUTHOPUIHOE CKPEIIMBAHUE).

B3aumoneicTere reHoB

IIpakTHyecKkue 3aHATUS: 4

4.IlpakTnueckas padora «PemieHne reHeTH4eCKHX

3ajgaw)

3ajaun Ha ONpeeNIeHHE BEPOSITHOCTH BO3SHUKHOBEHUS

HACJEACTBEHHBIX MPU3HAKOB MpPU MOHO-, JH-,

MOJIMTUOPUIHOM UM aHAIM3UPYIOUIEM CKpElIMBaHUH,

COCTaBJICHHE TCHOTUITMYECKUX CXEM CKPEITUBAHUS
Tema 2.5. OcHOBHOe coJep:KkaHue 4 OK-1
CuenieHHoe TeopeTrnueckoe o0yueHue: 2 OK -2
HacCJIeJ0OBaHHE 3akonbl T. Moprana. CuemnyieHHOE HacleI0BaHUE
NMPU3HAKOB TeHOB, HapyuieHue cuemieHus.  HacnepoBanue

MIPU3HAKOB, CIIETUICHHBIX C MOJIOM

IIpakTn4yeckue 3aHATHS: 2

5. Ilpaktuuyeckass padora PemeHue 3agay Ha

omnpejaejieHue BEPOSTHOCTH BO3HUKHOBEHUS

HACJIEICTBEHHbIX MPH3HAKOB MNPH CHENJeHHOM

HACJIEJOBAHUHN, COCTABJIEHHME TEeHOTHIIHYECKHX

cXeM CKpelBaHus
Tema 2.6. OcHOBHOE coiepkaHue 4 OK-1
3aK0OHOMEpPHOCTH TeopeTnueckoe o0yueHue: 2 OK-2
H3MEHYHBOCTH N3mMeHunBOCTh TMpU3HAKOB. Buabl H3MEHYMBOCTH: OK -4

HAaCJIeZICTBEHHAas: W HEHAaCJIe[ICTBEHHas.  3aKOH
TOMOJIOTUYECKUX  PSZIOB B HACJIEICTBEHHOU
m3menuuBoctn (H.M. BasunoB). Myrtaunonnas

TEOpHsI U3BMEHUNBOCTU. Buibl MyTanuii 1 IpUYMHbI UX
BO3HUKHOBEHHUSI. Kapuotun YeJI0BeKa.
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Hacnencreennnie 3a00eBaHus 4eloOBeKa. | €eHHBIE W
XpOMOCOMHBIE ~ 0OJIe3HH  YeJiOBeKa. bone3sHu ¢
HACJIEJICTBEHHON TPEAPaACIIONOKEHHOCTHIO. 3HAUCHHUE
MEJMIMHCKOW TEHETHMKH B TPEAOTBPALICHUU H
JICYEHWH T€HETHYECKHUX 3a00JIeBaHUI YEIOBEKA

IIpakTHyeckue 3aHATHUS: 2

6.IlpakTnueckas padora «Pemenne 3aga4y Ha

omnpejeieHHe THIA MYTallMW» TpU  [epeaaye

HACJEACTBEHHBIX  IPU3HAKOB, COCTaBJICHUE

TEHOTUIMYECKUX CXEM CKPEIIMBAHUS
Paznen 3. Teopusi 3BOTIOLMH 6
Tema 3.1. Ucropusi | OCHOBHOE coepKaHue 2 OK-2
IBOJIIOLIMOHHOT 0 TeopeTnueckoe o0yueHue: 2 OK -4
YUYEHHUS. [TepBoie »Bomononnble KoHuenuuu (K.b. Jlamapk,
Muxpossoronust | XK.JI. Broddon). DBomronronHast Teopust Y. JlapBuHa.

CunteTnueckasi TEOpUs SBOJIOUUU U €€ OCHOBHBIC

MIOJIOKEHHUSL.

Mukpossomonusa.  Ilomynsanusa kak — 31emMeHTapHas

€AMHMLIA  HBOJMIOUMU.  ['€eHeTHYecKkue  OCHOBBI

IBOJIIOIMU. DJEMEHTapHbIe (AKTOPHl  SBOJIOIHH.

EcrecTtBeHHbIli 0TOOp — HampaBisoOmuid  GakTop

BONMIOIIMK.  BumooOpa3oBaHue  Kak — pe3yibTar

MUKPO3BOJIIOLIUU
Tema 3.2. OcHoOBHOe coep:kaHue 4 OK-2
MakposBosonus. | Teoperndyeckoe o0ydenue: 2 OK -4
Bo3uuknoBenne m | Makpoospountonus. @opMbl 1 OCHOBHBIC HarpaBICHUS
pa3BuUTHE KU3HU makposBotonuu (A.H. Ceseprios). [lytu moctmkenus
Ha 3emue OHOJIOTMYECKOTO porpecca. CoxpaHeHue

OmopazHooOpa3us Ha 3emiie.

['unotessl 1 TEOpUU BOSHUKHOBEHHUS KM3HU Ha 3eMII€.

[losiBneHne mepBbIX KIETOK W HX JBOJIOLUA.

IIpokapuorsl u  dykapuotel.  lIpoucxoxneHue

MHOTOKJICTOYHBIX ~ OpraHu3mMoB.  Bo3HuUKHOBeHHE

OCHOBHBIX IIAPCTB IYKapHOT

IIpakTuyeckue 3aHATHS: 2

7. IMpakTHyeckas padora «l'umore3bl

MPOUCXO0KIEeHNS KU3HH Ha 3emuie)
Tema 3.3. OcHOBHOe coJiep:KaHue 2 OK -2
IIpoucxoxnenueye | Teopernueckoe o0yyeHue: 2 OK-4
JIOBEKA — AwnTpomnonorus — HayKa 0 YeoBeKe.
aHTpoMnorexHe3 CucremaTndeckoe nojoxxkenue yeaopeka. CXoACTBO U

OTIINYUS YEJIOBEKa C )KMBOTHBIMU. OCHOBHBIE CTaIUU

aHTPOIOreHe3a. DBOJIIOLNS COBPEMEHHOT'O YEJIOBEKa.

UYenoBedeckre pachl U WX €IUHCTBO. Bpems u mytu

pacceneHus YesioBeKa 1o IUIAHETE.

[IpucmocoOneHHOCTh YeIOBEKa K Pa3HBIM YCJIOBHUSIM

cpezbl
Paznen 4. Dxojorus 18
Tema 4.1. OcHOBHOE coiepkaHue 4 OK-1
IKoyI0rNYecKne Teoperuyeckoe o0y4eHue: 2 OK-2
¢daxTopbl M cpeabl | Cpensl OOMTaHWS OPraHW3MOB: BOJHAs, HA3EMHO- OK -7

KHU3HU

BO3YIIHAs, [OYBEHHAas, BHYTPHOPraHU3MEHHAas.
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OU3UKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucrnocoOneHusi opraHu3MOB K KU3HHU
B pasHbIX cpefax. [loHsTre sxoioruyeckoro (axropa.
Knaccudukanus skonornyeckux akropos. IlpaBuio
munmyma 1O. JIubuxa. 3akoH TojepaHTHOCTH B.
[lendopna

IIpakTu4yeckue 3aHATHA:

8. JlpakTuyeckasn padora «Pemenue

IKOJOI'MYC€CKUX 3aJa4Y»

Tema 4.2.

Honyasius,
coo01ecTBa,
IKOCHCTEMbI

OcHoOBHOE coiepkaHue

Teoperuueckoe o0yueHue:

DKoJoru4ecKasl XapaKTepUCTHKA BUAA U TIOMYJISALUU.
DKojoryueckass ~ HUIIAa  BHJAA.  ODKOJOTMYECKHE
xapaktepucTuku  nomyisiiuu.  CooOmectBa U
skocucteMbl. buonenos u ero crpykrypa. Cssizu
MEXIy opraHu3mMamMu B OuoneHose. CTpyKTypHbIE
KOMIIOHEHTHI 9KOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BeleCTB H
MIOTOK SHEPTUM B IKocucTeme. Tpoduueckue ypoBHH

HpaRanecmle 3aHATUA:

9. IIpakTnyeckas padora «CocraBienue
TpouyecKHUX Hened M mUpamMug 0MOMACCHI U
JHEpruu B 3KocucTeMax.» Tpoduueckue nenu u
cetu. OCHOBHBIE IIOKA3aTeNId SKOCUCTEMBI. brnomacca
U OpOoAyKIUA. DKOJOTHYECKUE nupaMuJbl 9UCCII,
6uomaccel u 3Hepruu. [IpaBuio nupaMubl SHEPTUH.
Pemenne NMPAKTHKO-OPUEHTHPOBAHHBIX
pacueTHBIX 3aJaHMii 1O TEpPEeHOCYy BeIIeCTBAa U
SHEPTUH B 3KOCHUCTEMAX C COCTaBICHHE TPOPHUUECKUX
1enei ¥ nupamu 6MoMacchbl U YHEPTrUU

OK-1
OK-2
OK-7

Tema 4.3.
buocdepa -
rJ100aJIbHAN
IKoJIOrHYecKast
cucTeMa

OcHOBHOE coiepkaHue

TeopeTuquKoe 06yqe}me:

buochepa — xuBas o6Gonouka 3emnn. Paspurtue
npeAcTaBieHuii o  Ouwochepe B Tpymax B.N.
Bepnanckoro. O6nactu 6uocepsbl U ee KOMIIOHEHTHI.
JKupoe BemecTBo 6nocdeps! U ero QyHKIUH.
3aKOHOMEPHOCTH CYILIECTBOBaHUS o6uocdepsl.
OcobGenHoctH onocdepnr KaK JI00aTBHOM
9KOCUCTEeMEBI. J[MHaMu4Yeckoe paBHOBECHE B Ouochepe.
KpyroBopoThI BemecTB U OMOTEOXUMHYECKUE ITUKITBL.
I'moGanbHbIE IKOJIOTMYECKUE pOOIIeMBI
COBPEMEHHOCTH

OK-1
OK-2
OK-7

Tema 4.4,
Bausinue
AHTPONOIeHHBIX
(paxkTopoB Ha

ounocepy

OcHoBHOE€ COACPKAHUC

Teoperuueckoe o0yueHue:

AHTpOTIOTEHHBIE ~ BO3JEHCTBUSL  Ha  Ouocdepy.
3arps3HEHUs] KaK BUJ aHTPOIIOTEHHOTO BO3ECHCTBHSI.
AHTpoONOreHHble  BO3JEHCTBHA  Ha  atMocdepy.
BozneiictBuss Ha rtugpocdepy. BospelictBus Ha
autocdepy.  AHTPONOTE€HHbIE  BO3ACUCTBUS  Ha
OMOTHYECKHE COOOIIeCTBA. YTIIYOJICHHO H3Yy4aroTCs
OTXO7IbI, CBSI3aHHbIE C OIpeieTICHHON
npodeccrueit/cCnennaibHOCThIO

IIpakTnyeckue 3aHATHSA:

OK-1
OK-2
OK-4
OK-7
IIK ...
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10.. IIpakTHyeckoe 3anaTHE «OTXO0ABI

NPOU3BO/ICTBA
*B Tom 4uncJie npogeccuoHaTbHO- 2
OpPMEHTHPOBAHHOE COAeP:KaHNe MPAKTHYECKOT0
3aHATHS
[IpakTrueckoe 3ausitue «OTX0abI MpoU3BoACTBay. Ha
OCHOBE benepanbHOTO KIIACCU(PUKALMOHHOTO
KaTajiora OTXOJIOB OMNpPEAENATh KJIacC OIMAaCHOCTH
OTXOJIOB; arperarTHoe COCTOSIHHE U  (U3HUECKYIO
dbopmy 0TX0110B, 0Opasyomuxcs Ha pabodyem mecTe /
Ha dTanax MpPOU3BOJCTBA, CBSI3aHHBIE C OMPEICIICHHOM
npodeccueli/crenuanbHOCThIO
Tema 4.5. OcHOBHOE coiepkaHue 4 OK-2
Bausinue TeopeTnueckoe o0yueHue: 2 OK -4
COLMAIBLHO- 3mopoBee M ero  cocraBisonme.  DakTopsl, OK-7
IKOJIOTHYECKUX MOJIOKUTEIPHO W OTPUIIATENIHHO BIMSIONIME Ha 1K ...
¢paxTopos Ha opranu3M  4enoBeka. [Ipobrmema  TEeXHOTEHHBIX
310pOBLE BO3ACHCTBUH Ha 370pOBBE yeJIoBeKa
I€JI0BEKA (2MeKTpOMarHUTHbBIE 1oJid, ObITOBAs XUMHUA,
M30BITOYHBIE LIYMBI, pajuanus U T.I.). Ajpanranus
opranm3mMa 4eloBeka K (hakTopaMm OKpy’Karomen
Cpepl. [TpuHIUTIBT (hopmupoBaHUS
30poBbecOeperaromiero mnoseneHus. Dusnveckas
AKTUBHOCTh M 3JI0POBbE. DBHOXMMHUYECKHE aACTEKTHI
paIMOHATBHOTO TUTAHHUS
IIpakTuyeckue 3aHATHS: 2
IIpakTnyeckas padora Ha BbIOOP:
11.1IpakTnyeckas pabora «YMCTBEHHast
padoToCocoOOHOCThY»
OBianenue MeToAaMu ONPEACIICHUSI TOKa3aTenen
YMCTBEHHOH  paboTOCHOCOOHOCTH,  OOBSICHEHUE
MOJIyYEHHBIX  PE3yJbTaToB U  (OpMYJIHPOBAHUE
BBIBOJIOB (TIMCHBMEHHO) C HCIIOJIb30BAHUEM HAyYHBIX
MOHSATHUHI, TEOPHIl U 3AaKOHOB
*B Tom uncie npodeccuoHaIbHO- 2
OpPMEHTHPOBAHHOE COAepP:KaHNe MPAKTHYECKOT0
3aHATHS
B KauecTBe TPUTTEPOB CHIDKAIOIIHX
paboTocrnocoOHOCTh UCTIONIb30BATh yCIOBHS
OCYIIECTBIICHUSI MPOPECCHOHATHHON JEITEIbHOCTH:
IIyM, TemrepaTypa, pusndeckas Harpy3ka u T.1.
IIpodeccuoHaILHO-OPHEHTUPOBAHHOE COlep KaHUe (CoaepKaHue
MPUKJIAAHOT0 MOAYJIs1)
Pa3znen 5. Buojiorus B JXu3HU 8 OK -1
Tema 5.1. OcHOBHOe coJep:KaHue 4 OK -2
Buorexnonorun B | Teopernueckoe coaeps;kaHue: 2 OK-4
[K ...

AKU3HHU KAXKI0I0

buorexHonoruss Kak Hayka H  IPOU3BOJICTBO.
OcHOBHbIE HaIpaBJICHUSA COBPEMEHHOI
ouorexHonornd. Meroasl OnorexHonoruu. OOBLEKTHI
OHMOTEXHOJIOTHU. OTHKAa OHMOTEXHOJOTMYECKHX U
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TCHCTUYCCKHUX OKCIICPUMCHTOB. HpaBI/ma IIOUCKa "
aHanmm3a  OWOdKOJNOTMYEeCKOHW  wHpopMaruu U3
pa3IMYHbIX UCTOYHUKOB (HayuyHas U y4ueOHO-HayudHas
JIUTEeparypa, CpeAcTBa MaccoBOi MH(pOpPMAIMH, CETh
WHTtepHeT u npyrue)

IIpakTHyeckue 3aHATHUS:

12.IlpakTHyeckas padora «YMCTBeHHast
patoTocnoco0OHOCTHY»

Keiicbt Ha ananmu3 wuHQOpMaMM O HAy4YHBIX
JOCTIKEHUSIX B OOJIACTH T€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOM HHKEHEpPUH, MUILIEBbIX OMOTEXHOJIOTHH.
3amuTa Kelca: peACcTaBIeHUE PE3yJIbTaTOB PELICHUS
KeICOB (BBICTYIUICHHUE C MPE3EHTAIUEN)

*B Tom 4uncJie npogeccHoHATbHO-
OpPMEHTHPOBAHHOE COJePIKaHNe MPAKTHYEeCKOro
3aHATHS

Tema 5.1 o0si3aTenbHa A U3YYEHUS CTYACHTaMU
Bcex mpodeccuii/crenuaabHOCTei

Tema 5.2. BHOTeXHOJI0TMHN ¥ TEXHHYECKHE CHCTeMbI (JUIs1 YKPYITHEHHbIX
rpynn npodeccuii/cnennaasHocreii 05.00.00, 09.00.00, 10.00.00,
11.00.00, 12.00.00, 15.00.00, 27.00.00)

Tema 5.2.
buorexHosoruu u
TeXHHYecKHue
CHCTEMBI

OcHoBHOE€ COACPKAHUC

N

HpaKTH'leCKI/Ie 3aHATHUA:

N

13. -14. IIpakTnyeckas padora
BHoTexHOJIOTHH M TEeXHHYECKHE CHCTeMbl
PazButue OHOTEXHOJOTHMH C NpPUMEHEHHEM
TEXHUYECKHUX CUCTEM (OuomHx)eHepus,
6uonnpopmaTHka, OMOHMKA) u ux
IIPUMEHEHHE B JKM3HM YEJIOBEKAa, IIOMCK U
aHanmu3 ~ uHbOpMAMM W3 PARIUYHBIX
HUCTOYHUKOB (HayyHas M Yy4yeOHO-Hay4Has
JTeparypa, cpencrsa MacCOBOM
uHpopmanuu, cetb UHTEpHET U 1pyrue)

Keficei ©Ha aHanm3 wuwHpOpMAIMKM O Pa3BUTHH
OMOTEXHOJIOTUH C TPUMEHEHUEM TEXHHUECKUX CUCTEM
(o rpyrimam)

3amura Keiica: [IpencraBinenue pe3ynbTaToB
peleHns KeicoB (BBICTYIUIEHHUE C IPE3EHTALUEH )

OK-1
OK-2
OK-4
IIK ...

Bcero:

72

19




3. YCJIOBUSI PEAJTIM3ALIUUA ITPOT'PAMMBI IMCHUTIJIMHBI
3.1. Mamepuanvno-mexnuueckasn 0a3a, Heo0X00uMasn 0151 OCyuwyeCcmeieHus
odpazoseamenvrHo20 npoyecca no OUCYUNIUHE

Peanuzammst y4yeOnoit mucummuivabl buonorust Tpebyer Hamuuus ydeOHOTO
KaOWHeTa JJIsl MPOBEACHUS TEOPETUUSCKUX, MPAKTHUSCKIUX 3aHATUN U JIA0OPATOPHBIX
pabor.

Peamuzammst  y4eOHOW ~ JUCIUIUTMHBI  OCYIIECTBISETCS B CICIHAIBHO
o0opynoBaHHOM KaOuHeTe bruojaoruu, KOTOpbIi BKIIOYAET B CEOS:
MYJIBTEMEINA KOMIUIEKT (MYyJIbTUMEIUATIPOCKTOP U DKPaH),
KOMIIBIOTED,
JI0CKa y4yeOHas,

y4ueOHast MeOeb.

3.2 Ilepeuenv neo6x00uM020 NPOZPAMMHO20 0Decneuenus

1. 7-zip (murieH3us Ha aHII. http:// www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mumien3us -
https://get.adobe.com/reader/?loc=ru&promoid=KIL. XME)

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

4. Apache Open Office (urien3us - http://www.openoffice.org/license.html)
5. Free Commander (urieH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d 1%86%d0%b5%d0%bd%d0%b7
%d0%b8%d1%81/)

6. Google Chrome (JiumieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cB0O01HOM OCTYTIE)

8. Mozilla Firefox (nuuen3us - https://www.mozilla.org/en-US/MPL/2.0/)
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4. IEPEYEHb OCHOBHOM U JONOJTHUTEJIbHON YYEBHOM
JINTEPATYPBI, HEOBXOJIUMOM U1 OCBOEHUS JTUCIUIIJINHBI

4.1. OcHoBHasi MTEpaTypa

1. Aradonosa, U. b. buonorus. ba3oBblif ypoBeHb : y4eOHUK /7151 00pa30BaTEIbHBIX OPTaHU3AIHM,
peann3yronmx oopazoBaTeIbHbIE MPOTPaMMBbI CpeliHero npodeccuonansHoro oopazosanus / 1. b.
AradonoBa, A. A. Kamenckuii, B. . CuBornazos. — Mocksa : [IpocBemenue, 2025. - 273 ¢. — ISBN
978-5-09-124905-7. - Tekcer : anexkTponnbiid. - URL: https://znanium.ru/catalog/product/2201867 . —
Pexum noctyna: no noanucke. @ITYNe 2.2.4.3.1.1 Cpok ucnonb3oBanus 10 4 uronst 2028r.

2. Aradonona, . b. buonorwus. ba3oslii ypoBens. [Ipaktukym : yaeOHOE mocobue, pa3paboTaHHOE B
KOMIUIEKTE ¢ Y4eOHUKOM JIJIs1 00pa30BaTeIbHbIX OPraHu3alluid, peaan3yolux 00pa3oBaTeabHbIe
poTrpaMMEI cpestHero mpodeccruoHansHoro oopaszosanus / U. b. Aradonosa, B. 1. CuBornazos. —2-¢
u3., crep. - Mockaa : [Ipocsenienue, 2025. - 113 ¢. — ISBN 978-5-09-124906-4. - Tekcr :

anexkTpoHHbIN. - URL: https://znanium.ru/catalog/product/2201868 . — Pexxum mocTymna: o mojarucke.
OITYNe 2.2.4.3.1.1 Cpok ucnonb3oBanus a0 4 utoist 2028r.

5.2. Ilepunoanueckue u3TaHus

1. U3Becrus Beiciiux yueOHbIX 3aBeneHuil. CeBepo-KaBkasckuii pernos. Cepusi: EctecTBeHHbIE HayKH -
Hayunas snexktponHast 6ubanoTexa «eLIBRARY.RU. - URL:
http://elibrary.ru/title_about.asp?1d=7362

2. BecrtHuk Azpireiickoro rocynapcrseHHoro yuusepcuteta. Cepus 4: EcrecTBeHHO-MaTeMaTHUECKUE U
texundyeckue Hayku- URL: http://e.lanbook.com/journal/element.php?pl10 id=2351

3. IlpodeccuonanpHoe 0Opa3oBaHue B coBpeMeHHOM Mupe - URL:
http://e.lanbook.com/journal/element.php?pl10 id=2399

4. buonorus B mkone - URL: https://dlib.eastview.com/browse/publication/92107

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

5.3 Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOMH ceTH «HTepHET», HEOOXOAUMBIX
JJIS1 OCBOEHMS IV CHUTITTHHBI

JiexTpoHHasi oudanorexka Hayunoii 6udauorexn Kyol'Y http:|megapro.kubsu.ruMegaPro/Web

J1eKTPOHHO-0U0MoTeuHbIe cucTemMbl (IBC)

OBC «YnuBepcurerckas 6udnmuoreka ONLINE»: caift. — URL: http:/biblioclub.ru
OBC UznarensctBa «Jlanby: caiit. — URL: http://e.lanbook.com

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

OBbC «BOOK.ruy»: caiit. — URL: https://www.book.ru

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

Ob OUL «Axanemus» https://academio-moscow.ru/elibrary/

S

IIpodeccuonanbabie 6a3b1 JTAHHBIX

BupTtyaneHblii untansHbii 3a1 Poccuiickoii rocynapersennoit oubnuorexu (PI'B) https:/Idis.rsl.ru/
. HanmonanwsHas anextponHas 6ubimoreka https://rusneb.ru/

. ba3bl nanubix kommannu « MBUCy https://eivis.ru/

. Hayunas snexktponnas 6ubnuoreka «elLabrary.ru» (HOb) http:/elibrary.ru/

. MUAH. [TonHOTEKCTOBAS KOJUICKIUS MAaTeMaTHIECKUX KyPHAJIOB https:// www.mathnet.ru/

DN~
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6.

7.
8.

[TomHOTEKCTOBAs KOJUIEKIMS KypHaioB Ha ruiatdgopme PITHU (DnexTpoHHBIE Bepcun HayUHBIX
xypHaioB PAH) https://journals.rcsi.science/

[Ipesunentckas 6udbnuorexka uM. b.H. Enbumna https:/www.prlib/ru/

DnexkTpoHHas 6MOIMoTeYHas cucTeMa colro-rymanutapHoro 3Hanust «SOCHUM» https://sochum.ru/

HNudopmManHoHHbIE CIIPABOYHbIE CHCTEMBI

KoHcynpTaHT mitoc - cmpaBoyHas cucteMa ( JOCTYI M0 JIOKaTbHOW CETH ¢ KOMITBIOTEPOB
bubamorexn)

Ba3bl JaHHBIX OTKPBITOI0 J0CTYIA

1
2.
3.
4

9]

6.

KubepJlennnka https://cuberleninka.ru/

Jlextopuym TB — BHI€OKOMIEKIIUH BeXyIIUX JeKTopoB Poccun  https:/www.lektorium.tv/
®enepanbHblii nopran «Poccuiickoe oop3oBanue» https:/www.edu.ru/

[Topran «O6pazoBanue Ha pycckoM: [Ipoekt ['ocy1apcTBEHHOTO HHCTUTYTa PYCCKOTO SI3bIKA
uM.A.C.Ilymkuna https://pushkininstitute.ru/

CnpaBoyHo-uH(pOpMaIMOHHKIN TiopTan «I pamoTa .ru» https://gramota.ru/

CnoBapu u sHIMKIONEMH HAa Akaemuke https://dic.academic.ru/

Bba3b1 nannbix Kyol'yY

1.

OTtkpbITas cpefa MOAyIbHOTO AuHaMudeckoro ooydenust Kyol'Y  https://openedu.kubsu.ru/
ba3a yyeOHBIX M1aHOB, y4eOHO-METOMYECKUX KOMIUIEKCOB, TyOIuKanuii 1 KOH(pepeHIIHH
https://infoneeds.kubsu.ru/

OnextpoHHbli apxuB gokymenTo Kyol'Y https://docspace.kubsu.ru/

5. METOANYECKUE YKAZAHUA JJI5S1 OBYYAIOLIUXCSA ITO
OCBOEHUIO JUCHUIT/IMHbI

HNucuumnuna «buonorus» HalelneHa Ha MOJy4YeHUE 3HAHUM B 001acTu
€CTECTBEHHOHAYYHBIX JUCHUIUINH.

C TOYKM 3peHUA UCHOJb3YEMBIX METOAOB JIEKIMHU MOJPA3IACISIOTCA
CJIEIYIOIIUM o0OpazoM: UHOOPMAITMOHHO-00bSICHUTEIbHAS JICKIUS,
MOBECTBOBATEbHAsI, JICKIUsA-0ecea, TpoOieMHas JISKIUS U T. 1.

OOydeHHe CTYJICHTOB OCYIIECTBISCTCS IO TPATUIUOHHOW TEXHOJIOTHUU
(JIEKITMOHHBIT Marepual, MPaAKTUYECKUE u J1abopaTopHbIe 3aHATHS,
CaMOCTOSITEeTIbHBIEC PA0O0THI) C BKIIFOUEHHEM HHHOBAIIMOHHBIX JJIEMEHTOB.

YcTrHOE — M3NIOKEHHe ~ y4eOHOro  marepuajga Ha  JIGKIUH — JIOJDKHO
KOHCIIeKTUpoBaThcs. Clyliath JEKIMIO HYXHO YMETh — IOJJICPKUBATh CBOE
BHHMaHHUE, TOHSITHh W 3allOMHUTH YCIBIIIAHHOE, YJIOBHUTH Iay3bl. B mporecce
W3JI0’KEHUS TPEINOJAaBaTEIEM JIEKIIMU CTYJICHT HOJDKEH BBISICHUTH BCE HEIOHSITHBIC
BOMPOCHI. 3amuChIBaTh COJIEPKAHHUE JICKIIUM HYXKHO 0053aTebHO — 3alliCh
MOMOTAlOT MOJACPKUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHMUMAHUIO M 3alIOMUHAHUIO
YCIBIIIAHHOTO, MMPUBOJIUT 3HAHUE B CUCTEMY, CIy>KaT OMOPOM JJisl repexoaa K Oosee
IyOOKOMY CaMOCTOSITEIbHOMY M3YUEHHIO TTpeMeETa.

MeToanyeckne peKOMEH AU 110 KOHCIIEKTUPOBAHUIO JIEKIUI:

— 3aluCh JIOJDKHA OBITh CUCTEMHOM, MPEACTaBIATH COOOM COKpali€HHbIN
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BApUAHT JIEKIMH TipenoaaBatens. HeoOxoaumo cirymarth, 00 yMbIBaTh U 3aUCHIBAThH
OJIHOBPEMEHHO;

— 3aluch BENETCS OYEHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKHUMHU
BBIPAKEHUSIMU;

— HEe TMpeKpaias CciaymaTh MOpenojaBaTeis, HYXKHO 3alHuChiBaTh TO, YTO
HEOOXOJIUMO yCBOUTh. Henb3si 3ammchiBaTh Ccpa3y K€ BBICKA3aHHYIO MBICIb
MpEenoaBaTelisi, CICAYyeT €€ MOHATh U ITOCIIE 3TOTO KPATKO 3aMMCaTh CBOMMH CIIOBAMU
WU CJIOBaMHU IperojaBareiis. BaxHo, 4ToObl B HEH HE OBUI IMOTEPSH OCHOBHOM
CMBICJI CKa3aHHOTO;

—HAMEHA, J1aThl, Ha3BAHUS, BBIBObI, ONPEICIICHUS 3aIIUChIBAIOTCSI TOYHO;

—cleayeT o0paTuTh BHUMaHHe Ha 0OpPMIICHUE 3alMCH JICKIIUU. sl KaXK10T0
nmpeaMeTa 3aBoJuTCs oOmas TeTpaab. OTIUYHBIM OT OCTaJIBHOTO IIBETA CIICIYET
BBIICATh OTJEJIBHBIC MBICIM W 3aroJIOBKM, COKpallaTh OTACIbHBIE CJIOBA M
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MPEJIOKEHHS], UCTIOIh30BaTh YCIOBHBIE 3HAKU, OYKBBI JJATHHCKOTO M TPEUECKOT0
as1(paBUTOB, a TAK)KE€ HEKOTOPBIE MPUEMBI CTEHOTpa(hUUECKOr0 COKpAIIEHHUS CIIOB.

[IpakTuueckue 3aHATUS IO TUCHUTITHHE «bronorusy mpoBoaaTcs mo cxeme:

i YCTHBIN, TMOO MMCEMEHHBIN OITPOC IO TEOPUH B HaYaJIe 3aHATHUS;
pelIeHNe MPAKTUIECKUX 33]1a4 TOCTABICHHBIX MIEPET CTYACHTOM;
WHIUBUIyaIbHBIE 3aaHus JUI TOATOTOBKH K TIPAKTHYECKUM W

1a00paTOPHBIM 3aHATHSIM.

[lerr mpakTHYECKOTO 3aHATHS - HAYYUTh CTYACHTOB  IPUMEHATH
TEOPETUUYECKHE 3HAHUS NMPU PEIICHUH TMPAKTUYECKHX 3aJlad Ha OCHOBE peajbHBIX
JTAHHBIX.

Ha mpakTudeckux 3aHATUSX TPEOOTATA0T CIAEAYIONIHE METOIBI:

) BepOanpHbIC (TIPEe00IaTAOIINM METOAOM JIOTHKHO OBITh OOBSICHEHNUE);
MpakTU4YecKue (MUChbMEHHBIC 37]aHusl, TOATOTOBKA pedepaToB, 3aIaHUS C

rcnosb3zoBanueM 11K u mp.)

BaxupiM s cTyAeHTa SBISETCS YMEHHE PpalMOHAIBHO TMOAOUPAThH
HEOOXOUMYI0 yUeOHYI0 JHUTEpaTypy M yMEHHE IOJb30BaThCS MPUOOPETEHHBIMU
MPAaKTHUYECKUMH HaBBIKAMH MpH paboTe ¢ MPOrpaMMHBIMU cpeacTBaMu. OCHOBHBIMH
JUTEPATYPHBIMA UCTOYHUKAMH SIBJISTFOTCSI:

— oubnmoteunsie pouapl punuana Kyol'Y;

— DIIGKTPOHHAsT OMONHMOTEYHAs CHCcTeMa «YHHUBEPCHUTETCKas OMOIMOTeKa OH-
JIalH»;

— 3JIEKTpOHHas 6nbauoreyHas cucreMa M3narenscTBa «Jlauby.

[Touck xkHUT B OUOIMOTEKE HEOOXOAMMO HAUYMHATH C U3YYEHUS MPEAMETHOTO
KaTajgora M CO3/IaHus CIUCKA KHHI, MOCOOMI, METOAMYECKUX MaTepHalioB MO TEeMe
U3yYCHUS.

[IpocMOTp KHUTM HayMHAETCSd C THUTYJIBHOIO JIMCTA, CIEAYIOLIEro IOCye
0010xkKu. Ha HEM 0OBIYHO MOMENIAIOTCSl BCE OCHOBHBIE JaHHbBIE, XapaKTePU3YIOLIUE
KHHUTY: Ha3BaHHWE, aBTOP, BBIXOJHBIC JaHHBIC, JaHHBIE O Tepew3gaHuu W T.1. Ha
000pOTe TUTYJIBHOTO JUCTA AAETCS aHHOTAIMs, B KOTOPOH YKa3bIBaeTCSd TEMATHKA
BOIPOCOB, OCBEIIEHHBIX B KHHIE, ONpEEIsIeTcs KPyr uuTaTeleld, Ha KOTOPBIA OHa
paccunTaHa. bonblioe 3HaueHHWE HWMEET MPEAUCIOBHE KHUTH, KOTOPOE 3HAKOMUT
yuTaTeasl C JIMYHOCTBIO AaBTOpAa, HWCTOPUEH CO3JaHHWsl KHHWTH, pPacKpbIBaeT
conepkanue. [IpounB mpeaucioBue W TOMYYMB OOIIee MPEICTaBICHHE O KHHTE,
ClieyeT oOpaTUThCs K ornaBiieHWto. OriaBlieHWe KHHUTH 3HAKOMHT 00y4aeMoro C
COJIep)KaHUEM M JIOTMYECKOM CTPYKTYpOM KHHUIU, MO3BOJISIET BHIOpAaTh HY>KHBIN
MaTepuasn Ui u3ydeHus. ['oa u3JaHus KHUTUM I[O3BOJISIET CYAWTh O HOBHU3HE
maTtepuaiia. YeM yaiie KHUTa U3JAETCS, TEM OOJIBIIYIO [IEHHOCTh OHA MPECTaBIIsET.
B xHure Moryt ObITh IPUMEUYaHUs, KOTOPBIE COJEPKAT Pa3INYHbIC JOMOTHUTEIbHBIC
ceeHus. OHM ME4yaTalOTCS BHE OCHOBHOI'O TEKCTa M Pa3bICHAIOT OTICIIbHBIC
Bonpochl. [IpenmerHpie W andaBUTHBIE YyKa3aTeNM 3HAYUTETHLHO OO0JIETYAIOT
MOBTOPEHUE M3JIO)KEHHOTO0 B KHUTE Marepuaiga. B  KOHIlE KHHUTH MOXKET
pacmosiaraTeCsi BCIOMOraTenbHbIi MaTtepuan. K Hemy O0OBIYHO OTHOCATCSA
WHCTPYKIIUU, TPWIOKEHUS, CXEMbI, CHTYalldMOHHBIC 3aJa4¥, BOMPOCHI IS
CaMOKOHTPOJIS U T.1.

JUis dydinero TMpeacTaBiICHHs W 3allOMUHAHUS MaTepuana IejaecooOpa3Ho
BECTH 3aITUCH U KOHCHEKTHI PA3IMYHOTO COAECPKAHUS, & UMEHHO:
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— IIOMETKH, 3aMEYaHMsl, BbIJCJIEHUE IIaBHOIO;

— IUIaH, TE3UCHI, BBINUCKH, LIUTATHI,

— KOHCIIEKT, paboyas 3anuchk, pedepart, ToKIad, TeKIUS U T.].

Yurarh y4eOHUK HEOOXOAMMO BIYMYUBO, BHUMATEIbHO, HE MPOITYyCKasl TEKCTa,
CTapasCh MOHATh KaXAYI (pa3y, OJHOBPEMEHHO pa3z0upasi HpPHUMEPHI, CXEMBI,
Ta0JHIIbl, PUCYHKH, IPUBEIEHHBIE B yUEOHUKE.

OgHuM M3 BaXHEHIIMX CPEICTB, CHOCOOCTBYIOUIMX 3aKPEIUICHUIO 3HAHUM,
ABJISIETCSl KpaTKas 3alyCh IMPOYUTAHHOTO MaTepHuajla — COCTaBICHUE KOHCIEKTa.
KoHcCIeKT — 3T0 KpaTKoe CBS3HOE M3JI0KEHUE COJIEP KaHUs TeMbl, Y4eOHUKA WU €T0
yacTd, 0e3 MOoApOOHOCTEN M BTOPOCTENEHHBIX naeraneil. Ilo cBoelt cTpykrype u
[IOCJIEI0BATENIBHOCTH  KOHCIEKT JIOJDKEH COOTBETCTBOBATh IUIAHY Y4YEOHMKA.
[ToaToMy BaXKHO CHayajia COCTaBUTh ILJIaH, a IOTOM MHUCATh KOHCHEKT B BUJE OTBETA
Ha Bompockl IaHa. Ecin yueOHUK pa3aenéH Ha HEOOJbIINE O3arjiaBlI€HHbIE YacTH,
TO 3aroJIOBKM MOKHO pacCMaTpHUBaTh KaK IYHKTHI IJIaHa, & U3 TEKCTa KaXKJI0M 4acTu
CJIEIyeT 3aIlMCaTh T€ MBICIIN, KOTOPBIE PAaCKPBIBAIOT CMBICI 3ar0JIOBKA.

TpeGoBaHUs K KOHCIIEKTY:

— KpPaTKOCTh, CKATOCTh, LIEJIECO00PAa3HOCTh KaXKI0T'0 3aIMCHIBAEMOT0 CII0BA;

— COJIEPKATEIIbHOCTH 3aMKCH - 3aIMCHIBAEMBIE MBICITH CIEAyeT (POPMYIUPOBAThH
KpaTko, HO Oe3 ymiepOa mms cMbicia. OOBEM KOHCIIEKTa, KaK IMPaBUIIO, MEHBIIE
M3y4aeMoro Tekcra B 7-15 pas;

—  KOHCIIEKT MOYET ObITh KaK IPOCTHIM, TaK U CIOXKHBIM MO CTPYKTYpE — 3TO
3aBUCHUT OT COJECPKAHUS KHUTH U LEIU €€ U3yUYEHHUS.

MeTtoanyeckue peKOMEHAALNN IO KOHCIIEKTUPOBAHUIO:

— IPEXJIe YEM HayaTh COCTABIIATH KOHCIIEKT, HY’)KHO O3HAKOMUTBHCS C KHUTOM,
IIPOYMUTATh €€ CHavaa J0 KOHIIA, TOHATh IPOYUTAHHOE;

— Ha OOJIOKKE TeTpajM 3alKChIBAIOTCS HA3BAaHUE KOHCIIEKTUPYEMOW KHUTH U
UMs aBTOPA, COCTABIISAETCA IJIaH KOHCIIEKTUPYEMOT'0 TECTA;

— 3aIMCHU JIy4llle JeJaTh NpU NPOYTEHUH HE OJHOTO-ABYX al3alleB, a IeJI0ro
naparpada uim riaaBbl;

— KOHCIIEKTUPOBAHUE BEIETCS HE C LEJIbI0O UMETh ONPEAEIEHHBIN 3aIIUCH, a JJIS
0oJiee MOJHOTO OBJIAJICHUS COACPKAHUEM H3Yy4aeMOIo TEKCTa, MO3TOMY B 3aIlUCSX
OTMEYAeTCsl U BBIAEIAETCS BCE TO HOBOE, MHTEPECHOE U HY)KHOE, YTO OCOOEHHO
IPUBJIEKIIO BHUMAHUE;

— MOcJe TOro, Kak cjaejlaHa 3aluCh COJeprKaHus naparpada, IJiaBbl, CIEIyeT
nepeyuTaTh €€, 3aTeM CHOBa 0OpaThCsl K TEKCTY M MPOBEPUTH C€Osl, MPaBUIBHO JIU
U3JI0KEHO COJIEpKAHUE.

TexHrnKa KOHCIEKTUPOBAHUS:

— KOHCIIEKTUPYS KHUTY OOoJpmIoro o0Obéma, 3amuch CIEQyeT BECTH B OOmIei
TETPaIu;

— Ha KaXXJ0W CTPAHMIIE CIEBA OCTABIIAIOT ITOJIS IIUPUHOMN 25-30 MM 11 3anucu
KOPOTKHUX MOJ3arojIOBKOB, KPAaTKUX 3aMEYaHHii, BOIIPOCOB;

— Ka)KJasi CTaHU1Ia TETPaIu HyMepyeTcs;

— 75 TOBBIIIEHHUS YUTAEMOCTH 3allCH OCTABISAIOT HHTEPBAJIbl MEXIY
CTpOKaMHu, a03a1laMy, HOBYIO MbICIIb HAUMHAIOT C «KPACHOI» CTPOKH;

— IPHU KOHCIEKTUPOBAHWH IIMPOKO HCIOJIB3YIOT PA3JIMYHBIE COKPALIEHUS U
YCIIOBHBIE 3HAaKH, HO HE B yIIEpO CMBICTY 3allUCaHHOr0. PeKOMeHayeTcs MpUMEHSTh
o0IIeymOTPEOUTENbHBIE COKpAICHHs, HampuMmep: M.0. — MOXET OBITh, TOC. —
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roCcyAapCTBEHHBIN; /1.0. — JOJIKHO OBITh H T.1.

— HE CIeAyeT COKpallaTb HMEHa W Ha3BaHHsA, KpPOME OY€Hb YacTo
MOBTOPSIOLIUXCS;

— B KOHCIIEKTE HE JOJKHO ObITh MEXaHMUYECKOTO MEPENUChIBaHUA TEKCTa 0€3
MPOyMBIBaHUS €TI0 COJIEPKAHUS U CMBICIIOBOTO aHAIM3A.

6. KOHTPOJIb W OIEHKA PE3VYJIIBTATOB OCBOEHHA
OBIIEOEPA3OBATEJBHOM JUCIUATIINHBI

KoHTposib M omeHka pe3yJbTaTOB OCBOCHUSA 0011€00pa30BaTeNbHON IHUCHUIUIMHBI
PacKpbIBAIOTCS Yepe3 JUCIHUILIMHAPHBIE Pe3yJIbTaThl, HalpaBlieHHbIe Ha (POpMHUpPOBAHHE OOMIMX U

HpO(i)eCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ I10 pa3jcjiaM U TCMaM COACPIKAHUA y‘le6HOFO MaTcpHraia.

6.1. ITacopT poHIA O1LIEHOYHBIX CPEJICTB

Oomas Paznen/Tema Tun oneHoYHBIX MEPONPUATHI
KOMIIeTeHIHSA

Paznen 1. Kinerka — Kontposnbnas pabota
CTPYKTYPHO- «MonexynsapHbIid YPOBEHb
(pyHKIHOHAIBLHAS eIMHUIIA OpraHu3aly )KUBOT 0
KUBOT0

OK 02 buonorus kak Hayka. O6mas 3anojHeHre TaOIHIbI C ONTMCAHUEM
XapaKTEPUCTUKA KU3HU METOJIOB MUKPOCKOIIUPOBAHUS C UX

JIOCTOMHCTBaMHU U HEIOCTATKAMH.
3anonHeHue Tabnuibl «Brina yueHbIx
B Pa3BUTHE OMOJIOTUN

3arnosHeHNe CPaBHUTENLHON TaOIULIBI
CXOJICTBA U PA3JIMYMIl )KUBOTO U HE

KUBOTO
OK 01 CrpykrypHO-QyHKIIMOHANBHAs | OnieHMBaeMas AUCKYCCHUs 10 BOIIPOCcCam
OK 02 OpraHu3alMs KIETOK JIEKIINHU

OK 04 Pa3paboTka MEeHTaIbHON KapThl MO

KJIaCCU(UKALUU KJIETOK U UX CTPOECHUIO
Ha MPO- U DYKApUOTHUYECKUX U 110
apCcTBaM B MUHU TPyIIax
BrimonHenue u 3ammra 1abopaTopHbIX
pabor:

«Ctpoenue KeTku (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOYHbIE
BKJIIOUEHUS (KpaxmaJl, KApOTHUHOMIBI,
XJIOPOIUIACTHI, XPOMOILIACTHI )»
[IpakTnueckoe 3anstue. IlpeacraBnenne
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalneH,
IIOJIrOTOBJIEHHBIX 110 NEPEYHIO
UCTOYHUKOB, PEKOMEH/I0BaHHBIX

npernojaaBaTeneM
OK 01 CrpykTypHO-QYHKIMOHANIBHBIE | DPOHTAJIbHBII OnIpoc
OK 02 (hakTOpbI HACTIEACTBEHHOCTH Pa3zpaboTka rmoccapust
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Pemenue 3amau Ha onpenencHue
MOCJIE0BATEILHOCTH HYKJICOTHIOB,
aMHUHOKHCIIOT B HOpME U B CIydae
W3MEHEHHS M10CIEI0BATEILHOCTH
HykieotusioB JJHK

OK 02

OOMEH BELLECTB U
MpeBpaIleHHE SHEPTHH B KIICTKE

OpOHTAIBHBIN OIIPOC

3anoaHeHne CPaBHUTEILHOMN TaOIUIIbI
XapaKTEPUCTUK TUIIOB 0OMEHa
BEIIICCTB

OK 02
OK 04

KM3HEHHBI UK KJIIETKH.
Muto3. Metio3

OO6cysx1eHne 1Mo BOIpocam JEKIUN
Pa3paboTka eHTbI BpeMEeHH
JKM3HEHHOTO UK

Pa3znen 2. Ctpoenne u
(¢GyHKuMM opranusma

Konrtponbnas pabota “Crpoenue u
¢byHKIIMU Opranu3ma’

OK 02
OK 04

Crtpoenue opranuzma

OuenuBaemas 1MCKyccust

Pa3paboTka MeHTanbHON KapThl
TKaHEM, OpraHOB U CUCTEM OPI'aHOB
OpraHu3MOB (pacTeHUs, )KUBOTHBIE,
YeJIOBEK) C KPaTKOM XapaKTepUCTUKON
X QYHKIUN

OK 02

@opMBI pa3sMHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN ONPOC

3anonHeHue TabJInLbI C KpaTKOM
XapaKTePUCTHKON U IpuMepaMu GopM
Pa3MHOXEHHUsI OPTaHU3MOB

OK 02
OK 04

OnTOreHe3 pacTeHuM, KUBOTHBIX
U YeJIoBeKa

Pa3paboTka JeHTbI BpEMEHH C
XapaKTePHCTHKOM 3TalloB OHTOTEHEe3a
OTJEJIbHOM TPYIIION )KUBOTHBIX U
YeJI0BEKa 110 MUKPOTPYIIamMm
Tect/ompoc

CocraBieHne )KU3HEHHBIX IUKIIOB
pacTeHuii mo otaenaM (MOXOBUIHEIE,
XBOIIIEBU/IHBIC, TATIOPOTHUKOBU/IHBIE,
TOJIOCEMEHHBIE, TIOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJICIOBAHUS

Pa3pabotka rioccapus
@pOHTAIBHBIHN OMPOC

Tect no Bonmpocam JeKIuu
Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BOZHUKHOBEHHS
HaCJICACTBCHHBIX ITPHU3HAKOB IIPU
MOHO-, 1U-, TOJTUTUOPUIHOM U
AHAIM3HUPYIOIIEM CKpELIMBaHUH,
COCTaBJIEHUE TEHOTUITMYECKUX CXEM
CKpPEIIUBaHUA

OK 01
OK 02

CremneHHoe HAaCIE0BaHNUE
MIPU3HAKOB

Tect

Pazpabotka rioccapus

Pemenne 3a1a4 Ha onipeieIieHUe
BEPOSITHOCTH BOSHUKHOBEHHUSI
HACJICICTBEHHBIX IPU3HAKOB TIPU
CIICTUICHHOM HaCIIeIOBaHUH,
COCTaBJICHUE TEHOTUITHYECKUX CXEM
CKpEIBaHHS
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OK 01

3aKOHOMepHOCTI/I HU3MCHYMBOCTHU

Tecrt.

OK 02 Pewenune 3a1a4 Ha onpeieIeHUE TUIIA
OK 04 MyTalMU [IPU nepeaade
HACJIC/ICTBEHHBIX IPU3HAKOB,
COCTaBJICHUE TCHOTUIMYECKUX CXEM
CKpEIIMBaHUS
Pa3nen 3. Teopusi 3Bosronun | KonrponbHas padora “Teopetndeckue
ACIIEKThl HBOJIFOIIMM KM3HU Ha 3emiie”
OK 02 Hcropus 3BOIIOLIMOHHOTO OpPOHTAIBHBIN ONIPOC
OK 04 y4eHus. MUKpO3BOIOLIHSA PazpaboTka rioccapusi TEpMHHOB
Pa3paboTka IeHTHI BpeMEHH pa3BUTHUS
HBOJIIOIIMOHHOTO YYCHHS
OK 02 MaxkposBostonusi. OuenuBaemas IUCKyCCHS:
OK 04 Bo3HukHOBEHHE U pa3BUTHE UCIIOJIb30BaHUE apTyMEHTOB,
KU3HU Ha 3emiie OHMOJIOTUYECKOI TEPMUHOJIOTUU U
CHUMBOJIMKH Ul JJOKa3aTeIbCTBA
POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMaTHUYECKUX IPYMI
Pa3pabotka neHTHI BpeMEHU
BO3HUKHOBEHUS M Pa3BUTHS )KU3HU HA
3emie
OK 02 [IpoucxoxaeHue yenoBeka — OpOHTATBHBIN OMPOC
OK 04 aHTPOIIOTEHE3 Pa3paboTka J1eHTbl BpeMeHH
MPOMCXOXKICHUS YEIOBEKa
Pa3nen 4. Dxojorus
OK 01 Dkonoruyeckue GakTopsl U Tect no sxonoruyeckuM pakTopam u
OK 02 Cpenbl )KU3HU CpelaM JKU3HU OPraHUu3MOB
OK 07
OK 01 [Monynsitust, cooOriecTBa, CocraBiieHHE CXEeM KPYroBOpOTa
OK 02 9KOCHCTEMBI BELIECTB, MCIOJIb3YsI MaTEpUaIbl
OK 07 JIEKIIHU
Pemenne npakTHKO-OpUEHTHPOBAHHBIX
pacyYeTHBIX 3aJaHUH 110 IEPEHOCY
BEIIECTBA M YHEPTUU B SKOCUCTEMAX C
coCTaBJIeHUE TPO(PUUECKUX Lienel u
npamMul OMoOMacChl ¥ YHEPTUU
OK 01 buocdepa - rmodansHas OrnennBaeMast TMCKYCCHS
OK 02 9KOJIOTMYECKas CUCTEMa Tecr
OK 07
OK 01 BinsiHME aHTPOIIOT€HHBIX Tecr
OK 02 ¢dakxTopoB Ha Ouochepy [IpakTuueckas padbota “OTx0/bl
OK 04 IIPOU3BOJCTBA”
OK 07
OK 02 Bimstnue coumanbHO- OuenuBaemas IUCKyCCHs
OK 04 9KOJIOTMYECKUX (PAKTOPOB HA Brimonnenue naboparopHoit paboThl Ha
OK 07 3I0POBBE YETIOBEKA BBHIOOD:

"YMcTBEeHHas pab0TOCTIOCOOHOCTH",
"Brnustare abnotnueckux GpaxkTopoB Ha
YelioBeKa (HU3KHE U BHICOKHE
TeMIepaTypsl)"

Pasznen 5. buoJiorust B ;)KU3HU

3amuTa Keica: peCTaBlICHUE
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pe3yJIbTaTOB PEUIEHUS KEHCOB
(BBICTYIUICHUE C TIPE3EHTAIINEH )

OK 01 buorexHonoruu B KU3HU BrinonHenue keiica Ha aHaU3
OK 02 KaX/10T0 UH(POPMALIMHU O HAYYHBIX TOCTHKEHUSX
OK 04 B 00J1aCTH TCHETHYECKNUX TEXHOJIOTHH,

KJIETOYHOM WH)KEHEPUH, MMUIIEBBIX
OMOTEXHOJIOTHH (110 rpymnmam),
IpeCTaBICHNUE PE3yJIbTaTOB PELICHUs

KECoB
OK 01 buorexHonoruu u Texuudeckue | BeimoaHeHue keiica Ha aHAU3
OK 02 CUCTEMBI UH(POPMALIUU O Pa3BUTHUS
OK 04 OMOTEXHOJIOTHI ¢ TPUMEHEHUEM

TEXHUUYECKUX CHCTEM (TI0 Ipynmnam),
Npe/CTaBICHNUE PE3YIbTaTOB PEILICHUS
KEHCOB

KoHTposb 1 olieHKa pe3yJibTaTOB OCBOCHUS YU€OHOW JUCHUIUIUHBI OCYIIECTBISETCS
MPETO/IaBaTeNIeM B MPOIIECCE MPOBEACHUS MPAKTUUYECKUX 3aHSITUM, TECTUPOBAHUS, a
TaKK€ BBITIOJIHEHUS OOYYarONIUMUCSI HMHAWBUIYAIbHBIX 3aJaHUM, MPOEKTOB,
HUCCJIETOBAHUIA.

6.2. Kpurepuu onieHK# 3HAHU I

KoHTposib M oOlleHKa pe3yiabTaTOB OCBOCHUS YUYE€OHOM JUCHUTUIMHBI
OCYIIECTBIISICTCS TIPEMOIaBaTeNIeM B MPOIIECCEe MTPOBENCHUS TPAKTUIECKUX PaboT,
TECTUPOBAHUS, COOECEOBaHUS TO PE3yJIbTaTaM BBITIOJIHCHHS JTa0OPATOPHBIX
paboT, a TakKe penieHus 3ajlay, COCTaBJICHUS pabouux TaOJIMIl U TMOJATOTOBKHU
COOOMIEHUM K ypOKYy. 3HaHMS CTYJACHTOB Ha TNPAKTUYECKUX 3aHATHUAX
OLICHUBAIOTCA OTMETKAMHU «OTJIUYHO», «XOPOILO», «YIOBIETBOPUTEIBLHO» U
«HEYAOBIIETBOPUTEIHHOY.

OI_ICHKa CHCYIAOBJIICTBOPUTCIILHO» CTABUTCA, KOrJa CTYACHT HC OCBOMJ
OCHOBHOI'O COACPIKaHUA MMPCAMETA U cj1abo 3HaeT I/ISYIIaGMBIﬁ pasacit JMCUUITIJIMHEI.

6.3. IlpumepHbIe BONPOCHI /ISl MPOBEAeHUS TEKYLIeH aTTecTaluu (YCTHBIN 1
NMUCbMEHHBII) OIPOC

buonornyeckue nHayku. Kakoe 3Hauenue numeet Onosorus?

YPpOBHH OpraHU3aLNK )KUBOM IPUPO/IBI.

[Tonsarue «Knerka». XuUMUYECKHUE 2JIEMEHTBI, BXOJSIIHUE B COCTAB KJIETKH.
Ponp HEOpraHn4yeckux BEMECTB, BXOASIINX B COCTAB KJIETKH.

3Ha4YeHUE BOJIBI U1l AKU3HEAEATEIbHOCTH KIETKU.

Opranuyeckue BelIeCTBa, BXOIAIINE B COCTaB KJIETKH, U UX POJIb B KIIETKE.
Otnnunsd ctpoenus mosiekya JJHK u PHK.

Bupycel kak HekiieTouHas popMma KU3HU U UX 3HAUCHHUE.

XN B W=

29



16.  OcoOeHHOCTH CTPOEHUS PACTUTENIBHOMN KIETKH.

17.  OcoOeHHOCTH CTPOCHUS KUBOTHOM KIICTKH.

18.  Ilmactuyeckuii 0OMEH B KJIETKE Ha MpUMepe OMOCUHTE3a OelKa.

19. Duepreruyeckuii 0OMeH.

20.  Yto Takoe ’KM3HEHHbIN LUK KieTku? [lepeuncianTe TUIIBI IeTeHUs KIETOK, UX
3HaYCHHUE.

IIpumepHbIe TecTOBbIE 3a1aHUS

TemaTruyeckuit Tect o reme «CTpoeHue M GQyHKIUH KIETOK»
1 Bapuant
Yacts A
K kaxaomMy 3a1aHUI0 YaCTH A JaHO HECKOJIbKO 0TBETOB, U3 KOTOPBIX
TOJILKO OJIMH BepHbIii. BbiOepuTe BepHbIid, 10 BallleMy MHEHHMIO, OTBET.
A1 Hayka, nzyuaroniasi KJI€TKy Ha3bIBa€TCs

1). ®uznonoruei 3). Anaromueit
2). Luronoruei 4). DmOpuooruen
A2 Kakoii yueHblil YBHJIEN KJIETKY C IOMOIIBIO CBOETO MUKpPOCKONA?

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

2) T. llIBann 4). P. Bupxos
A3 DnemenTapHas OMOJIOTHYECKast CUCTEMA, CIIOCOOHAsI K CaMOOOHOBIICHHUIO, - 3TO
1). Knerounsrit ieHTp 3). [loakosxxHas »KupoBas
KJIETYaTKa
2). MpliieyHOE BOJIOKHO CEp/ilia 4). IlpoBosiiasi TKAaHb paCTEHUS
A4 K npokaproraM OTHOCSTCS
1). Dnones 3). Kuiieunas nanouka
2) llaMnuHBOH 4). Undyzopus-tydenbka
A5 OCHOBHBIM CBOMCTBOM IJIa3MaTUYECKONH MEMOpPaHbI SBIISAETCS
1). [TonHas npoHUIIAEMOCTh 3). U3buparenpHas
MIPOHUIIAEMOCTh
2). [lonHast HENPOHUIIAEMOCTh 4). I36uparenbHast MOJIyIpOHUIIAEMOCTh
A6 Kakoii BUJI TpaHCTIOpTa B KJIETKY UIET C 3aTPaTON IHEPTUU
1). Aubdy3us 3). [IunoruTo3
2). Ocmoc 4). TpancriopT HOHOB
A7 BHyTpeHHsIs IOTy>KUAKasl Cpeia KIETKH - 3TO
1). Hykneomna3ma 3). LHutockener
2). Bakyounb 4). Huromnazma

A8 Ha kakom pucyHke n3o0paxeHa MUTOXOHAPUS
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A9 B pubocomax B OTIIMYHE OT JTU30COM ITPOUCXOJIHT

1). CunTes yrieBoaoB 3). OxucneHne HyKJIEHHOBBIX KUCIIOT
2) CuHre3 O6eIKOB 4). CuHTE3 JIMIHUJIOB U yTJIEBOJIOB
A10 Kakoy opraHonJ1 NpyHUMAET y4acTUE B JEIEHUU KIIETKU
1). Hurockener 4) KiteTouyHbIi1 LEHTP
2). Lentpuonb 5). Bakyonb
A11 l'annouanslil HAOOP XPOMOCOM UMEIOT
1). XKupoBble KJIeTKH 3). KneTku CirOHHBIX Keme3
YeJioBeKa
2). CriopaHruu JIMcTa 4). SIALIeKIeTKY ToJIy0st U BOPOOBS
A12 B cocTaB XpoMOCOMBI BXOJISIT

1) IHK u 6emok 3). PHK u Genoxk

2) JHK u PHK 4). benok u ATO
A13 I'nmaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM $1J1pa SIBJISIETCS
1). Xpomocomsl 3). Anpeiku
2). Pubocomsr 4). Hykieomnazma
A14 I'pubHas kneTka, Kak U KIeTKa OakTepHii

1) He umeer simepHO#t 0007I09KH 3). He umeet xnopormiactoB

2) Nmeet ogHOKIETOYHOE CTPOCHUE TeNa 4). meeT HEeKJIETOUHBIN MUIICIIUIA
Yacrs B

B1 YcranoBuTe cOOTBETCTBUE MEKY OCOOEHHOCTSIMU CTPOCHHUS, PYHKITMEH U
OpraHOUJIOM KJIETKU

Oco6eHHOCTH CTpOeHUS, (DYHKITUN Opranoun

A). Paznnyaior MeMOpaHbI IIaJIKKE U IEPOXOBATHIC 1). Kommiekc
I'onbmxu

b). O6pa3yroT ceTh pa3BETBICHHBIX KAHAJIOB U MOJIOCTEH 2). 2IIC

B). O0Opa3yroT ymioleHHble HUCTEPHBI U BAKYOJIH
I'). YuacTByeT B cUHTE3€ OEIKOB, )KUPOB
J1). DopMUpYIOT THU30COMBI

A B B T i

Bri0epuTe Tpu BepHBIX 0TBETA M3 LIECTH
B2 JlaiiTe XapakTEepUCTUKY XJIOPOILJIacTaM?

1). CocTouT U3 MIOCKUX IIUCTEPH 4). Conep>KuT CBOIO MOJIEKYITY
JIHK
2). Umeet onHOMEMOpaHHOE CTPOEHUE 5). YuactBytot B cunTeze ATD
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3). UmeeT nBymeMOpaHHOE CTPOCHUE 6). Ha rpanax pacnonaraercs
XJIOpOohUILI

B3 Uem pactuTenbHas KIETKa OTIMYAETCS OT )KUBOTHOM KIIETKH?

1). UmeeT Bakyoaub € KIETOYHBIM COKOM

2). Kiierounasi cTeHKa OTCYTCTBYET

3). Crioco6 nuTaHust aBTOTPODHBIIHA

4). Vmeet KJICTOYHBIMN LICHTP

5). MmeeT XJIOpOIIACTHI C XJIOPODUIIIOM

6). Crioco6 nuTanus reTepoTpodHbIit

Yacts C

JlatiTe cBOOOIHBIN pa3BEPHYTHIM OTBET HA BOIIPOC.

C1 Kakoe 3Hauenue i GopMHUpPOBAHUS HAYYHOT'O MUPOBO33PEHUS UMEJIO CO3/IaHUe
KJIETOYHOU Teopuun?

C2 Kakas B3aumocBs3b cyuiectByeT Mexay JDI1C, komrekcom [Nonbmaxu u
au3zocomamu?

C3 Kakoe mpeuMymiecTBO 1a€T KJIETOYHOE CTPOCHHE KUBBIM OpraHu3mMam?

C4 Haiigute omMOKY B IPUBEJEHHOM TEKCTE. Y KAXKUTE HOMEPA IPEITI0KEHHIM, B
KOTOPBIX ClI€JIaHbl OIIMOKH, UCIPABbTE HX.

1. bakTepuu rHUEHHSI OTHOCST K YKapUOTUYECKUM OpranusmMam. 2). Ouu
BBITIOJIHAIOT B IPUPOJIE CAHUTAPHYIO POJIb, T.K. MUHEPATIU3YIOT OPTraHUYECKHE
BEIECTB. 3). DTa rpynmna 0akTepuil BCTynaeT B CAMOMOTHYECKYIO CBSI3b C KOPHSIMHU
HEKOTOPBIX pacTeHui. 4). K GakTepusiM Takke OTHOCST MpocTenmux. 5). B
OJIaroNpUATHBIX YCIOBUSIX OAKTEPUU PA3MHOKAIOTCS MPSMBIM JCJIIEHUEM KIETKH.

2 BapuaHT
Yacrts A

K kaxaomy 3a1aHUI0 4ACTH A JaHO HECKOJIbKO 0TBETOB, U3 KOTOPBIX
TOJILKO OJIMH BepHbIii. BbiOepuTe BepHbIi, 10 BallleMy MHEHHMIO, OTBET.
Al [lutosiorus — 3To HayKa, U3yJaromasi
1). TkaHeBbI ypOBEHb OPraHU3ALMH KUBOU MaTEpUU
2). Opranu3MeHHbII YPOBEHb OPraHU3AINH KUBOWU MaTEPUH
3). Knetounslif ypoBeHb OpraHu3aluy XUBOM MaTepUU
4) MonekyJapHbIil ypOBEHb OPTaHU3aLMHU KUBOW MaTepUU
A2 Co3parensiMu KJIE€TOYHON TEOPUU ABISIOTCA?
1). Y.Jdapsun u A. Yomiec 3). P.T'yku H. I'pro
2).I'. Mennens u T. Mopran 4). T. llIsann u M. Illneitnen
A3 DnemeHTapHas OMoJIoruyeckas CucTeMa, 001aaromnas CrnocoOHOCThIO
NOJJIEPKUBATh TOCTOSTHCTBO CBOETO XMMUYECKOTO COCTaBa, ITO

1). MpIiieuHoe BOJIOKHO 3). TopMOH IUTOBUTHOM JKEJIE3bI

2). Annapat ['onbmxu 4). MeXKIeTOUHOE BEIECTBO

A4 K npokapuoraMm He OTHOCSTCS

1). LnanoGakrepuu 3). Kumeunas nanouka

2). KiybenbkoBbie OakTepun 4). YenoBek pa3yMHbIH

AS Ilna3zmatuyeckasi MeMOpaHa COCTOUT U3 MOJIEKYJI

1). Jlununos 3). JlunugoB, O€IKOB U YIIeBOIOB
2). JlunuoB u O0enkoB 4). benkos

A6 TpaHCHOPT B KJIETKY TBEPABIX BELIECTB Ha3bIBACTCS
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1). Anddy3us 3). IlunouuTo3

2) ®aromnuros 4). OcMmoc

A7 llutomnna3zma BeINOJIHAET (PyHKIUN

1). OGecnieunBaetT Typrop 3). YuacTByerT B yJajieHuu
BELLECTB

2). BoInonHsET 3aUTHYIO (YHKLINIO 4). MecTo Hax0XI€HUsI OPraHOU OB
KJIETKU

A8 Ha kakom pucyHke n3o0paxeHa XJoporiact
2

A9 MUTOXOHIpUH B KJIIETKE BBHIOIHSIIOT (PYHKITHIO

1). OkucieHus: OpraHMYeCKUX BEIIECTB /10 HEOPTraHUYECKUX

2). XpaHeHus U nepejauu HaclieICTBeHHON HH(popMaIiu

3). TpancnopTa OpraHU4eCKUX U HEOPTaHUYECKUX BEIIECTB

4). O0pa3oBaHUs OPraHUUYECKUX BEIIECTB U3 HEOPTAHUUECKUX C UCTOJIb30BAHUEM
cBeTa

A10 B im3ocoMax, B OTJIMYHME OT pUOOCOM MPOUCXOTUT

1). Cunre3s yrieBoJ10B 3). Pacuiernienre muTaTelbHbIX BEIIECTB
2). Cunre3 6enKoB 4). CuHTe3 JIUIUI0B U YTIIEBOJIOB
A1l OnunHakoBeI HAOOP XPOMOCOM XapaKTEPEH IS

1). KneTok KOpHs IBETKOBOT'O PACTEHUS

2). KopHeBbIX BOJIOCKOB

3). Knerok ¢oTocuHTE3MpYyIOIIEH TKAHU JTUCTA

4). 'amer mxa

A12 MecTo coelMHEHHUSI XpOMATHU]T B XPOMOCOME HA3bIBAETCS

1). Lientpuoinp 3). XpomaTun

2). Llentpomepa 4). Hyxneounn

A13 Snpeimky y4yacTBYIOT

1). B cunTese OenkoB 3). B ya1BoeHn# XpoMocoM

2) B cunrese p-PHK 4) B xpaHneHuu u repeayde HaclIeICTBEHHOU
nH(bOpMaUn

A14 OTiinune )XMBOTHOM KJIETKH OT PACTUTEIBLHOM 3aKJIFOYAETCS B
1. Hanuuue x1eTouHOM 000104KH U3 LEJUTH0JIO3bI

2. Hanuuwe B uTOIUIa3Me KJIETOYHOTO LIEHTpa
3. Hanuuwue miactupg

4. Hanuume BaKYOHGﬁ, 3aI10JTHCHHBIX KJICTOYHBIM COKOM
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Yacts B
B1 YcranoBure cooTBETCTBHE MEXTY OCOOCHHOCTSIMH CTPOCHUS, QYHKITUEH U
OPTraHOUJIOM KJIETKHU

OcoOeHHOCTH CTPOCHUS, PYHKIIUN Opranonn
A). ConepuT MUTMEHT XJI0pO(UILIT 1). MuroxoHapus
b). OcymectBiisier sHepreTHUECKU 0OMEH B KIIETKE 2). Xuoporutact

B). OcymectBisier poriecc poTocuHTE3a
I'). BuyTtpennsisi MemOpaHa 00pa3yeT CKJIaIKH - KPUCThI
J1). OcHoBHas Qyskius — cuare3 ATO

A B B r i

BriOepute Tpu BEpHBIX OTBETA U3 IIECTH
B2 JlaiiTe xapakTepUCTUKY KOMILUIEKCY [ 0lbaKu
1). CocTOHUT U3 CETH KaHAJIOB M MOJIOCTEH
2). CocToUT U3 HUCTEPH U MYy3bIPHKOB
3). O6pa3yroTcs JIM30COMBI
4). YuacTByeT B YIIaKOBKE BEIIIECTB
5) YuactByer B cunteze ATO
6). YuacTByeT B CUHTE3e Oelka
B3 Breibepute Tpu npu3HaKa MPOKapUOTHUECKOU KIETKHU?
1). Umeercs siapo
2). KnerouHast cTeHKa npecTaBjieHa MypeMHOM HIIA IEKTHHOM
3). HacnencTBeHHbIN anmapat pacnosiaraeTcs B IUTOIIa3Me KIIETKU
4) ImeeT KJIETOYHBIHN LIEHTP
5). MmeeT XJIOPOIIACTHI C XJIOPODUIIIOM
6). B nuroruiazme pacrnosnaratorcsi puOb0oCoMbl
Yacts C
JlatiTe cBOOOIHBIN pa3BEpHYTHIM OTBET HA BOIIPOC.
C1 IIpoananu3upyite pUCyHOK, HA KOTOPOM H300paKEHBI pa3IMUHbIC
sykaprotuueckue kietku. O uem Bam ropoput npejioxenHas B Hem uHdopmaius?

C2 O6mast Mmacca MUTOXOHJIPUH TIO OTHOIIICHUIO K MAcce KJIETOK Pa3IuIHbIX
OPraHoOB KPBICHI COCTABJISIET B MOKEITY1I0UHOM Kenesze — 7,9%, B neuenu — 18,4%, B
cepate — 35,8%. [Touemy B KJleTKax 3TUX OPTaHOB PA3TUYHOE COJIEPHKAHUE
MUTOXOHIPHI?
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C3 CpaBHuTe MEX1y CO00I OJTHOKIIETOYHBIN U MHOTOKJIETOUHBIN opranu3M. Kto u3
HUX UMEET NMPEUMYIIECTBO U B YEM OHO BBIpAXKaETCs?

C4 HaitguTe ommOKy B TPUBEICHHOM TEKCTE. Y KaKUTE HOMEpa MPeIJIOKEHUH, B
KOTOPBIX CJIeJIaHbl OIMOKHU, UCTIPABHTE UX.

1). Bce Gaktepuu 1o cmocoOy MUTaHUS SIBISIFOTCS TeTepoTpodamu. 2).
Azotdukcupyrormie 6akTepun 00eCTIeUnBaIOT THUCHUE MEPTBBIX OPTaHUIECCKUX
BelecTB B noyse. 3). K rpymie a30TdpukcatopoB OTHOCST KITyOEHbKOBBIX OaKTEPHUIA.
4). boOoBbI€ pacTeHHs 3a CUET MOCTYNAIOIINX B UX KJIETKY CBSI3aHHOIO a30Ta
CUHTE3UPYIOT Oeiok. 5). ['pynma canpoTpodHbIX OaKTEpUi UCTIONB3YIOT JJIS
MeTa00IM3Ma SHEPTUI0 OT OKUCIICHUS HEOPTaHUYECKUX COSTMHEHUM, MOCTYAIOIINX
B KJICTKU U3 CPEJIbI.

OTBeThI HA TECTHI

1 BapuanT
Yacts A
Al A2 A3 A4 AS A6 A7
2 3 2 3 4 4 4
A8 A9 Al10 All Al12 Al3 Al4
3 2 4 4 1 1 3
Yacts B
B1 B2 B3
22121 346 135
Yacts C

C1. Knerounast Teopusi — CBUIAETEIBCTBO TOTO, YTO PACTEHUS U )KUBOTHBIE
UMEIOT eIuHOe TTporcxoxaeHue. Kietounas Teopus nmociyxuia oJHON 13
MPEANOCHUIOK BO3HUKHOBEHMS Teopu 3Bostoruu Y. JlapBuna.

C2. CunresupoBannbie Ha MeMOpaHax DIIC 6enku. [Tomucaxapusl, )KUPbI
TPaHCIOPTUPYIOTCS K KOMILIEKCY ["0J1b/ 1K1, KOHJIEHCUPYIOTCSI BHYTPH €T0 CTPYKTYP
U «yNaKOBBIBAIOTCS» B BUJE CEKPETA, FTOTOBOT'O K BBIJICJICHUIO. 3/IECH KE
(bOpMHPYIOTCS U TU30COMBI, YYaCTBYIOIINE BO BHYTPUKIECTOUYHOM MHUIIICBAPCHUH.

C3. Kaxpgas KjeTKa BBIMOJIHSIET OTACNbHYIO0 (PYHKIMIO U TIPU MOBPEKICHUU
OJIHOM KJIETKHU- IPYTUX ATOT MPOIIECC HE 3aTparuBaeT u PyHKIMOHUPOBAHHUE KIIETOK
HE TIPeKpaliaeTcs.

C4. 1). bakTepun OTHOCATCA K MPOKAPUOTUIECKUM OpraHu3Ma. 3) DTa rpymnma
OaKTepuH HE BCTYMAET B CHUMOMOTHYECKYIO CBA3b C KOPHIMHU HEKOTOPBIX PACTCHHIA,
ATa CBOMCTBO XapaKTepHO IS KITyOeHbKOBBIX (a30THUKCUPYIOMNX) OakTepuid. 4)
[IpocTeiime opranu3Mbl OTHOCSITCS K OJHOKJIETOYHBIM OpraHU3MaM.

2 BapMaHT
Yacts A
Al A2 A3 A4 A5 A6 A7
3 4 1 4 2 2 4
A8 A9 A10 All Al2 Al3 Al4
4 1 3 4 2 2 2
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Yacte B

Bl B2 B3

21211 234 236

Yacts C

C1. Ha nanHOM pHUCYHKE N300paKE€HbI pa3IMYHbIC 3YKAPUOTHICCKUE KIICTKH
KaK OJHOKJIETOYHBIX, TAK U MHOTOKJIETOYHBIX PACTEHUN U KUBOTHBIX. TUMHMYHON
KJIETKH B TIPUPOJIC HE CYIIECTBYET, HO BCE DYKAPUOTHICCKUE KIECTKA TOMOJIOTYHBI,
Uy THICSY Pa3JIMYHBIX TUIIOB KJIETOK MOYKHO BBIJICIIUTH OOIIHE YEPTHI CTPOCHHUSI.
Kaxmast kjieTka COCTOUT M3 HEPa3phIBHO CBSI3aHHBIX MEXKTY COOOM YaCcTEH:
MIa3MaTHYECKO MEMOpPaHbI, Spa U IIUTOILIa3MbI C OPTaHOUIaMHU.

C2. Pa3HOE KOJIMYECTBO MUTOXOH/IPHI B KJIETKAX CBA3aHO C KOJTUYCCTBOM
sHeprun AT®, koTopoe 3aTpaunBaeTcs Ha BHIMOJIHEHUE OpraHoM padboTsl. Mcxonas u3
aHaM3a JaHHBIX MOKHO CJI€JIaTh BBIBOJ, YTO OOJIbINIast pad0Ta BHITIOJIHSIETCS
CepIeM.

C3. OIHOKJIETOYHBIN OPTraHU3M UCTIOTHSET BCe (DYHKIINH, MPUCYIIHE [IETOMY
opranusmy. [loaToMmy ruGHET KIeTKa-rTHOHET BECh OPTaHU3M. Y MHOTOKJIETOYHOTO
OpraHu3Ma KJIETKHU CTHEIUATM3UPOBAHBI 1T0 CBOUM (DYHKITUSM U THOCIb KJICTKH HE
BBI3BIBACT TMOEIH I[EJI0T0 OpPTaHu3Ma.

C4. 1). ns GaxkTepuii XxapakTepHbl HE TOJIBKO TeTepOoTpOdHBIN, HO
aBTOTPO(HBIN CIIOCOOBI MUTAHUU. 2) A30TPUKCUPYIOIITNE OAKTEPUU SIBIISIFOTCS
cumOmnontamu. 5) CanpotrpodHbie OaKTepUu SBISIOTCS TeTepoTpodaMu, a He
aBTOTpOamu.

IIpumepHbIe BOPOCHI AJI51 KOHTPOJISI CAMOCTOSITE/ILHOIH PaGoThI
1.Bupycsl — B030yuTenn nHOEKIIMOHHBIX 3a001€BaHUIA
2.Bupyc nmmynoneduimra yenoseka (BIY). [Ipodunakruka BUY-nnbexmm
3. 'eneTnueckre 3aKOHOMEPHOCTH CEIEKIINU
4.Yuenue H.W. BaBuioBa o neHTpax MHOT00Opa3us U MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHuit
5.I'umnoTe3sl MPOUCXOKACHUS KUIHH
6.I'moGanbHbIe U3MEHEHUs B OMoc(epe Mo/ BIUIHUEM JCSITEIbHOCTH YeI0BeKa

7.4. OneHoYHbIe CPeCTB /sl HPOBeIeHUsI MPOMEKYTOUYHOI aTTecTAlNU

JInunble IIpumepsl
dopma Baanenue
3HaHuA Ymenus KauecTBa OLIEHOYHBIX
arrecTanuu (HABBIKH)
CTy/IeHTa cpeacTB
9K3aMEH Kontposnb OrieHKa yMeHHS O11eHKa HAaBBIKOB Orenka Bonpocsi:
3HAHUA HOHUMATh JIOTUYECKOTO CIIOCOOHOCTH
MIPUIAraroTCs
0a30BBIX CHENHAITBHYIO COMNOCTABIIEHUS U TPaMOTHO H
TIOJIOKCHUH B TEPMHUHOJIOTHIO XapaKTEPUCTUKHU YETKO
obOtact 00BEKTOB H3J1araTth
OuoJIorun MaTepuan
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6.4. HpHMeprIe BOIIPOCHI 1JIA IIPOBECACHUS HpOMeH(yTOqHOﬁ arreCcralmmn

1) Ilonsitue (ompenenenue, TepMuH) «buonorus». KakoBbl NPU3HAKK KUBBIX
OpraHu3MOB?

2) buonornueckue Hayku. Kakoe 3HaueHne umeeT OMONOTHs?

3) YpoBHU OpraHu3aluu KUBOH IPUPOIBL.

4) Ilonsitue (onpenenenue, tepmut) «Knetka». XuMuueckue 3J1eMEHThI, BXOISIINE
B COCTaB KJIETKHU.

5) Ponb HeopraHM4eCKUX BEMIECTB, BXOAAIIMX B COCTAB KIIETKU.

6) 3HaueHue BOJBI ISl AKUZHEIEATETbHOCTH KIETKH.

7) OpranuyecKkue BeIlecTBa, BXOAAIINE B COCTaB KIETKHU, U UX POJIb B KJIETKE.

8) Otnuuus ctpoenns moneky JJHK u PHK.

9) Bupycsl kak HekiieTouHas popMa KU3HU U UX 3HAUCHHUE.

10) [Tonsarue (onpenenenue, TepMuH) «I'en», «['eHeTnueckuit Komy.
Permmukamus JTHK.
11) YTo Takoe JKU3HEHHbIN HUKI KiIeTKU? [lepeuncauTe TUIIBI TeJICHHs

KJIETOK, X 3HAYEHUE.

12) Muro3. buonornyeckoe 3HaU€HUE MUTO3A.

13) [urokunes.

14) OxapakTepusyiTe THUIIbI PA3MHOXKEHUSI.

15) Kakue (popmbl O6ecrnonoro pazMHOKEHHUS! IUPOKO MPUMEHSIIOTCS B
CEIBCKOM XO34MCTBE?

16) Meiio3. buonoruueckoe 3HaueHue Meiio3a.

17) IloueMy Ipu ITOJIOBOM Pa3MHOKEHUU TOSBISIOTCS OPTAHU3MBI C
HaunOosiee pa3HOOOPa3HBIMU MTPU3HAKAMU?

18) OmnwummuTte nIpouecchl pa3BUTHSI CIEPMATO30UI0B U SIUIIEKIETOK.

19) OmnopoTBopeHue. buonornyeckoe 3Ha4€HUE OO I0TBOPEHUSI.

20) [Tonsitue (onpenenenue, Tepmun) «OnTOoreHe3». Kakue cramuu
IIPOXOJIUT OPraHu3M B CBOEM pa3BUTUHN?

21) PenpoaykTuBHOE 3J0POBbE YEIOBEKA.

22) HazoBuTe NpUYMHBI HAPYIIEHUN B Pa3BUTUH OPTaHU3MA.

23) Bpen pasBuBaromemycsi OpraHu3My HaHOCHMBIA KypEHUEM,
yHoTpeOJIEHUEM aJIKOToJIsl U HAPKOTHKOB.

24) BnusiHue 3arpsA3HEHUS OKPYIKAIOUIEN CPEJIbl Ha pa3BUTHE YEIOBEKA.

25) [TonsTue (ompenenenue, tepmuH) «['en». Kakue

T'€HBI Ha3bIBAIOT CLEIIJICHHBIMU ?

26) Packpoiite MOHSATUE HACIIEICTBEHHOCTH.

27) TI'enermdeckas CUMBOJIMKA.

28) HazoBute TsKen0€ HacaeACTBEHHOE 3a00JICBaHHUE YEJIOBEKA,
CUEIUIEHHOE C MOJIOM.

29) HacnenctBeHHbie 00JI€3HU YEIOBEKA, UX MPUUMHBI U TPOPUITAKTHKA.

30) HazoBute oCHOBHBIE (bopmbl

MYTallMOHHOU U3MEHYUBOCTH. [TpuBenuTe mpuMepb

rIIyOOKUX MYyTallMOHHBIX U3BMEHEHHUH Cpeiu pACTEeHUM U KUBOTHBIX.
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31) Omnuirre METOAbl COBPEMEHHOM CENEKIINH.

38



32) [IpuBenuTe MpuMepsI UCITOIB30BAHUSA MACCOBOIO M MHAUBHIYaJIbHOIO
0TOOpa B CENEKIINHN PACTEHU.
33) OcHOBHBIE 33Ja4H, CTOSIILIKE TIEpe]T ONOTEXHOJIOTUEH.

7.4.2. [IpuMepHbIe TeCThI 1Jsl IPOBeIeHUS IPOMEKYTOYHOM AaTTeCTAIMA

Yactb 1(3apanus Al —A13)

A 1. Ilpu napTeHOreHe3€e OpraHu3M pa3BUBACTCA U3:
1. 3UroTsI

2. HEOITOI0TBOPEHHOM SAMIICKIETKA

3. COMaTUYECKOU KIIETKU

4. BEreTaTMBHOM KJIETKU

A 2. O6pa3oBaHue U3 OJJHONW MATEPUHCKOM KIIETKH YETHIPEX KIETOK C TraruiouIHBIM
HAOOPOM XPOMOCOM XapaKTEpHO JJIs IIpoliecca:

1. muTO3a

2. Meno3a

3. npobneHus

4. orI0I0TBOPEHUS

A 3. Opranu3smebl, KOTOPBIM JJII HOPMAJILHOM JesATeTbHOCTH HE0OX0IUMO HATUYUE
KHUCJIOPOJia B Cpejie OOMTaHMsl, HA3bIBAIOT:

1. aspobamu

2. aHa’pobamu

3. rereporpodamu

4. aBToTpodhamu

A 4. Xpomatupl — 3T0:

1. nBE CyOBbEeTMHUIIBI XPOMOCOMBI IEIISLIENCS KIETKH

2. y4aCTKU XpOMOCOMBI B HEJICTISIIEHCS KIIETKE

3. xosbrieBble MoneKysl JJTHK

4. nBe uenu ogHou monekynl JJHK

A 5. Konbroraimust XpoMoCoM XapakTepHa JiJIsl mpouecca
1.omtoqoTBOpPEHUS

2. npodaza BTOPOTO JACTICHUS

3. MHUTO3

4. mpodasa nmepBoro ACICHUS

A 7. Ilpu ckpeluBaHUH T€TEPO3UTOTHI C TOMO3UTOTOM JI0JIs1 TOMO3UTOT B TIOTOMCTBE
COCTaBUT

1.0%

2.25%

3.50%

4. 100%

A 9. MyTanmoHHasi U3MEHYMBOCTb, B OTIIMYME OT MOAUPUKAITUOHHOM:
1. HOCUT 0OpaTUMBII XapakTep

2. mepenaeTcs No HaCIEICTBY

3. HOCUT MacCOBBIN XapaKTep

4. He cBsi3aHa C UBMEHEHUSIMU XPOMOCOM.

A 10. I'me pacnonokeHsbl XJIOPOIUIACTHI B KJIETKaX XBOU €71
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1.B anpe

2. B KJIETOYHOM CTEHKE

3. B IUTOIUIa3ME

4. B BaKyoJIsix

A 11. Kakast "BMEHUMBOCTh 00ECTICUMBAET SBOJIIOLINIO OPraHU3MOB

1. Momu¢uKamoHHas1, TPynoBas

2. BO3pacTHas

3. FeHOTUNUYECKAs], HHAUBU Ty aIbHas

4. reorpaduueckas

A 12. . I'puOsbI onsita, MUTAIOIIKMECS] MEPTBBIMU OPTAHUYECKUMU OCTaTKaMHU ITHEH,
MTOBAJICHHBIX JEPEBBEB, OTHOCATCS K IPYIIIIE

1. canpotpodoB

2. Iapa3uToB

3. aBTOoTpOhOB

4. cMUMOMOHTOB

A 13. Opranorenes B x0/1¢ SMOPHOHAIBHOTO PA3BUTHSI TPUBOINUT K 00OPa30BAHUIO
1.3apoABIIEBBIX JIMCTOB

2. TPEXCIOMHOTO 3apOIbIIIa

3. ABYCIIOMHOTO 3apO/IbIIIa

4. cUCTEM OpPraHOB 3apOJbIIIIa

Yacre 2. B 3apanusax Bl — B2 Bp10epuTe TPU BEPHbIX 0TBETA U3 LIECTH.

B 1. CxoacTBO KJIETOK )KMBOTHBIX U OAKTEPHl COCTOUT B TOM, YTO OHU UMEIOT
1. OdopmiieHHOE STPO

2. lHuromnnazmy

3. MuTtoxoHapuun

4. TInazMaTuyecKyro MeMOpaHy

5. I'mMKoKanmkc

6. PuGocomsr

B 2. Yem 3urora oTiM4aeTcs OT raMeThl

. COZEPKUT JBOMHON HAOOP XPOMOCOM

. COACPKUT OAMHAPHBIA HAOOP XPOMOCOM

. 00pazyeTcsl B pe3yJIbTaTe OII0J0TBOPEHHUS

. 00pazyercst myTéM Meino3a

. SIBJISIETCS MIEPBOM KJIETKOW HOBOT'O OpraHu3Ma

. IPEACTABIAET CHEUAIN3UPOBAHHYIO KIETKY JUIsl IOJIOBOTO Pa3MHOKEHUS
Yacts 3(C1-C2)

C1. B uém nposiBiisieTcsi CXOJCTBO U pa3IMuie MUTO3a U MEH03a.

C2. B 4éM CXOJICTBO ¥ OTIIMYME MPOKAPUOTUYECKON U SYKAPHUOTUUECKOM KIIETOK.

AN LN AW~

Yacres 1 3ananusa Al —-A10)
A 1.Cpenu nepedrciieHHbIX IPUMEPOB apoMOpP(H0O30M SIBISIETCS
1. Ilnockas popma Tena y ckara
2. IlokpOoBUTENBCTBEHHAS OKPACKA Y Ky3HEUMKA
3. YeTblpexKaMepHOE CEpILE Y IITHI
4. Penyxuus NUINEBAPUTEIBHOM CUCTEMBI y TIAPA3UTUYECKUX YEPBEU
A 2. buosornueckas 3BOJIIOLMS — 3TO MPOLIECC
1. MHauBHyansHOTO pa3BUTHS OpraHU3Ma
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2. HUcropuueckoro pa3BUTHS OPraHUYECKOTO MUPa
3. DOMOpPHOHAILHOTO Pa3BUTHS OpraHU3Ma
4. VYnyduieHus ¥ CO3IaHUSI HOBBIX COPTOB PACTEHUH U MTOPO/T 5)KUBOTHBIX
A 3.B oTBeT Ha yBEJIMUECHUE YUCICHHOCTH MOMYJISAIINY KEPTB B MOMYJISIIUN
XUITHUKOB MPOUCXOAUT
1. VBenuueHue yncia HOBOPOXKJIEHHBIX 0COOEH
2. YMeHbIIeHHE YHClia TT0JI0OBO3PEIBIX 0cOo0eH
3. YBenuyeHue yuciia KeHCKUX 0codei
4. YMeHbIIEHHE YHCIIa MYXKCKUX 0CO0ei
A 4 K npuymHaM 5K0JI0THYECKOTO KPU3UCa B COBPEMEHHYIO 3MI0XY HE OTHOCUTCS
1. PanmonanpHOE IPUPOIOIIOIB30BAHUE
2. CTpOHUTENBCTBO IJIOTUH HA pEKax
3. CenbCKOXO034UCTBEHHAS ACSATENBHOCTD YEIOBEKA
4. TlpompbllLieHHas AeSATENbHOCTD YEIOBEKa
A 5.0npeneneHHblid HAOOP XPOMOCOM Y 0CO0€l OJTHOTO BUJIa CYUTAIOT KPUTEPUEM
DU3HOJIOTUYECKUM
Mopdonmornueckum
['eneTnueckum
. buoxummueckum
A 6. OT60op ocoOelt ¢ YKIOHSIOUUMHUCA OT CPEIHEH BEIMYUHBI MPU3HAKAMU
Ha3bIBAIOT
1. JABmxymum
2. Meroandeckum
3. CTabunuzupyomum
4. MaccoBbM
A 7. OCHOBY €CTECTBEHHOI'0 0TOOpa COCTABIISIET
1. MyTanmoHHsIi npouecc
2. BunoobpazoBanue
3. buosormueckunii mporpecc
4. OtHOcUTEBHAS MPUCTIOCOOIEHHOCTD
A 8. Ha kakoM s3Tame 3BOJIOIMHU YEJIOBEKAa BEAYIIYIO POJb UTPald COLUAIbHbBIC
(bakTopbl
1. ApeBHENIMX MrOACH
2. [peBHux aroaeu
3. HeanpnepranbLes
4. KpomaHbOHIIEB
A 9. Bunosas cTpyKTypa OMOTeoleH03a Jieca XapaKTepu3yeTcs
1. SIpycCHBIM pacroyioKEeHUEM KUBOTHBIX
2. YucioM 3KOJIOTrHYECKUX HUII
3. PacrnpenenenneM Opranu3MoB B TOPU30HTAX Jieca
4. MuorooOpa3uem 0OUTaIOIIKNX B HEM OpraHU3MOB
A10. brUOreoneHo3 CYMUTAIOT OTKPBITOM CUCTEMOM, TaK KaK B HEM IOCTOSHHO
MIPOUCXOAUT
1. IlpuTok 3HEprUn
2. Camoperynsius
3. Kpyrosopor BemiecT
4. bopnba 3a cylecTBOBaHHE.

B -
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Yacrts 2. B 3aganusax Bl — B2 Bsi0epuTe TpU BepHbIX 0TBETA U3 IIECTH.
B 1. K ¢akropam 3BOIIOLNUNA OTHOCST

Kpoccunrosep

MyTanuoHHBIN MPOLIECC

MonudukanmoHHy 0 H3MEHIUBOCTh

N3osmuto

MHuoroo6pasue BUI0B

. EctecTBeHHbI# 0TOOD

B2. CaMOpeFYHHHI/Iﬂ B 9KOCUCTEME Talry NPOSBISIETCA B TOM, YTO
YHCIeHHOCTh IEPEBBEB COKPALLAETCS B PE3YJIbTATE JIECHOTO MOXKapa
Bonku orpaHuYMBaOT pOCT YUCIECHHOCTH KaOaHOB

MaccoBoe pa3MHOKEHIE KOPOEI0B MPUBOJUT K THOEIH 1€PEBbER
YucieHHOCTh O€JI0K 3aBUCUT OT YPOKasi CEMSIH el

[Tomynsus kaOaHOB NOHOCTHIO YHUUYTOKAETCS BOJIKAMU

. CoBbBI ¥ TUCHUIIBI OTPAHUYUBAIOT POCT YUCIEHHOCTH MbIIIEH

B 3amanme B3 ycraHoBUTe COOTBETCTBHE MEXKAY OpPraHM3MaMHu H
HANPABJICHUSIMHU 3BOJIIOIUHU

S N

SN ESE

Opranu3mMbl Hamnpasnenus 3Bosroruu

1. Crpaycsmy A) Ouosoruueckuit mporpecc
2. Cepas kpbica b) 6uonornueckuii perpecc

3. JloMoBas MbIIIIb

4. CuneseneHsle (ITMaHOOAKTEPUHN)

5. Open GepkyT

6. Yccypulickuii TUTp
B 3apanue B 4. ycTaHOBHTE COOTBETCTBHE MEXkKAYy NMPU3HAKAMH OTOOPA M €ro
BU/IAMH
[Ipuznaku otOopa Bun
otbopa
1. Coxpansier ocoOeit ¢ MOJE3HBIMU B JAHHBIX YCIOBUSX MTPU3HAKAMU A)

€CTECTBEHHBIN
2. IIpuBOIUT K CO3AaHUIO HOBBIX ITOPOJI )KUBOTHBIX U COPTOB PACTEHUM b)
WCKYCCTBEHHBIN

Crioco6cTBYeT CO3/1aHUI0 OPTaHU3MOB C HY>KHBIMU Y€JI0BEKY U3MEHEHUSIMU
[IposiBiieTCS BHYTPH HOMYJIALIMU M MEKY IOITYJIALASIMA OJHOTO BUIA
JlelicTByeT B IpUpOi€ MAUJUTUOHBI JIET

[TpuBoaHT K 0Opa30BaHUIO HOBBIX BUIOB
7. 1IpoBOAMTCS YENOBEKOM

B 5. YcTranoBure nmocjief0BaTeJIbHOCTL 00HbEKTOB B NACTOMIIHON NMUIEBOM
nenu

1. Tna 2. ITayxk 3.boXbs KOpOBKa 4.I'pau  5.JIuctes pacTeHui
B 6. — YcTaHoBHTE XPOHOJIOTHYECKYIO NTOCIEA0BATEIBHOCTD AHTPOIIOT ¢He3a

1. Yenosek ymenslii 2. YenoBeK NpsMOXOIAIIUN 3. Ipuonurek

4.Heannepranen 5. KpomaHnboHen.

C 1 YucneHHOCTh MOMYJISIIMA OKYHEH B pEKE COKPAIIAETCsl B PE3YyJIbTATE
3arpsi3HEHUS BOJbl CTOYHBIMU BOJIaMU, YMEHBILICHUSI YUCICHHOCTH
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PACTUTENBHOSAIHBIX PbIO, YMEHBIIEHUS COAEPKaHUS KHCIOPOa B BOJIE 3UMOM.
Kakwue rpynmnsl s3konoruueckux pakTopoB MPeCTaBICHbI B JaHHOM IepedHe?
C 2. Yem npupoaHasi S3KOCUCTEMA OTJIMYAETCS OT arpO3KOCUCTEMBI?

7. AOINOJHUTEJBHOE OBECIIEHEHUE JUCHUIIJINHbBI

MarepuaJibl JJeKIIMOHHBIX 3aAHATHI
Jlexnusa Ne 1

[Mutonorust - Hayka o KkjieTke (rped. "mumroc"-kierka, '"moroc'"-Hayka).
[IpenMer HUTONOTMU - KJIETKH MHOTOKJETOYHBIX >KUBOTHBIX U PACTCHHUH, a TaKXKe
OJIHOKJIETOYHBIX OPTaHU3MOB, K YUCITY KOTOPBIX OTHOCSITCS OaKTepuu, MPOCTEUIINE U
OJHOKJIETOYHBIE BOJOPOCIH. LIMTOJIOTUS M3ydaeT CTPOCHHE U XUMHUUYECKUN COCTaB
KJIETOK, (DYHKIIMM BHYTPHUKJIETOUYHBIX CTPYKTYp, (GYHKIHUHU KJIETOK B OpraHU3Me
KUBOTHBIX M PACTEHUH, pa3MHOXKEHHE U PA3BUTHUE KIIETOK, IPUCIIOCOOJICHUS KIIETOK
K YCJIOBHUSIM OKpYysKarouiei cpenibl. COBpEMEHHAs] LIUTOJIOTHS - HaAyKa KOMIUIEKCHAsI.
CBSI3U C JIPYTUMHU OMOJIOTMYECKHMMH HayKaMH, Hampumep ¢ OOTaHUKOM, 300JI0THUEH,
¢uznonoruei, ydeHueM o0 OHBOJIOIMM OPraHUYECKOrO0 MHpa, a TakKke C
MOJICKYJIIpHOUM Omosoruei, xumuen, Gpusnkoii, Marematukou. l{luronorus - ogHa u3
OTHOCUTEIHLHO MOJIOJBIX OMOJIOTHYECKUX HayK, ee Bo3pacT okosio 100 mer. Bo3pact
e TepmuHa "kierka" HacuuTbiBaeT cBbime 300 sier. BnepBeie Ha3BaHue "kieTka" B
cepenune XVII Beka mpumenun P. I'yk. PaccmarpuBas TOHKuN cpe3 MmpoOKu ¢
MOMOILbI0 MHKpOcKona, ['yk yBuaen, 4To mpoOKa COCTOUT U3 S4YEEK - KIETOK.
Knerounas teopusi. B cepeaune XIX crTonetus Ha OCHOBE YK€ MHOTOYHCICHHBIX
3HaHuit o kietke T. IlBanH cdopmynupoBan kiaeTtounyr Teopuio (1838). On
00001 KMMEBIIMECS 3HAHMS O KIETKE M IOKa3al, 4YTO KJIETKa IpeICTaBIseT
OCHOBHYIO €JIMHHUIy CTPOEHUS BCEX KMBBIX OPraHU3MOB, YTO KIIETKHA KUBOTHBIX W
PacTEHHI CXOJHBI MO CBOEMY CTPOCHHIO. DTH IOJOKEHUS SIBUWINCh BAKHEUIIMMU
JI0Ka3aTeIbCTBAMU €JUHCTBA MPOUCXOXKIEHUS BCEX KUBBIX OPraHU3MOB, €IMHCTBO
Bcero opranuueckoro mupa. T. IIIBaHH BHeC B HayKy MpPaBUIBHOE MOHUMAHHE
KJIETKU KaK CAMOCTOSITENIbHOW €IMHUIbI ’KU3HU, HAUMEHBbIIEH €IMHUIbI dKUBOT'O: BHE
KJIETKU HET KU3HU. M3yueHrne XuMnieckoi opraHu3aiii KJIETKU MPUBEJIO K BHIBOJY,
YTO UMEHHO XMMHUYECKHE IPOLECCHI JIEXKAT B OCHOBE €€ KU3HH, YTO KIETKH BCEX
OPraHW3MOB CXOIHBI IO XUMHUYECKOMY COCTaBy, y HHUX OJHOTHIIHO NPOTEKAIOT
OCHOBHBIE TIPOLECCHI OOMEHa BellecTB. JlaHHbIE O CXOJCTBE XMMHYECKOIO COCTaBa
KJIETOK €11 pa3 MOATBEPANIIN €IUHCTBO BCETO OpraHndeckoro Mupa. CoBpeMeHHast
KJIETOYHAs - TEOPHUSI BKIIOYAET CIECIYIOIINE MOJIOKEHHUS: KIETKA - OCHOBHAs €IMHULA
CTPOCHHMSI U Pa3BUTUSI BCEX JKUBBIX OPraHU3MOB, HAaWMEHbBIIAs €IWHMIA KUBOTO;
KJIETKM BCEX OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX OpPraHW3MOB  CXOJIHBI
(rOMOJIOTMYHBI) 10 CBOEMY CTPOCHHMIO, XHMHUYECKOMY COCTaBy, OCHOBHBIM
NPOSIBIICHUSIM KU3HEJEATEILHOCTH U OOMEHY BELIECTB; Pa3MHOXKEHHE KIIETOK
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MIPOUCXONUT MYTEM HMX JEJICHUSA, U Ka)KJas HOBasl KJIETKa oOpa3yeTcsi B pe3yJsbTare
JEJIEeHUs] MCXOAHOW (MATEpUHCKOM) KIETKH; B  CIIOXKHBIX MHOTOKJIETOYHBIX
OpraHu3Max KJIETKM CHELHUAIU3UPOBAHBI MO BBIMNOJHAEMOM HMMH (YHKIUU U
00pa3yloT TKaHU; U3 TKAHEH COCTOST OpraHbl, KOTOPbIE TECHO CBSA3aHBI MEXYy COOOM
U TOJYMHEHBl HEPBHBIM W TyMOPAJIBHBIM CHUCTEMaM perysnuu. MccinenoBaHus
KJIETKH MMEIOT OOJIbLIOE 3HAUYEHHUE JUIsl pa3rajku 3aboneBaHuil. IMEHHO B KieTkax
HAa4YMHAKOT  Pa3BUBATbCA  IATOJIOTMYECKUE  M3MEHEHUs,  HPUBOAAIIME K
BO3HUKHOBEHUIO 3a0oneBaHui. UTOOBI NOHATH pOJb KJIETOK B Pa3BUTUHU
3a0o0JieBaHUM, NPHUBENEM HECKOJIbKO IpumMepoB. OHO U3 Cepbe3HBbIX 3a00JIeBaHMM
yeloBeKka - caxapHbld nuaber. IlpuumHa »TOro 3a0ojeBaHUS - HEIOCTATOYHAS
AESITEeIbHOCTD TPYIIBl KJIETOK MOKEIYJOUYHOM *kKee3bl, BRIpadbaThIBAIOUINX TOPMOH
WHCYJIMH, KOTOpPBIA YYacTBYET B pEryjsillud CaxapHOro oOOMEHa OpraHu3Ma.
3JI0KaUYECTBEHHbIE HW3MEHEHUS, NPHUBOJAIIME K Ppa3BUTHUIO PAKOBBIX OITyXOJ€Ei,
BO3HHMKAIOT TaKXXE HA YpPOBHE KIETOK. B030ynurenu KOKIMAHO3a - OIACHOIO
3a00yIeBaHUsl KPOJIMKOB, Kyp, I'yced W YTOK - Mapa3uTUYECKHE MpOCTEUIIne -
KOKIMJIMYA TPOHUKAIOT B KIETKH KHIIEYHOTO OJIUTENINS W TNEYEHU, pacCTyT H
Pa3MHOXAIOTCS B HUX, MOJIHOCTHIO HApYIIAIOT OOMEH BELIECTB, a 3aT€M pa3pylIaloT
9TH  KIETKU. Y OOJIbHBIX KOKIMAMO30M JKMBOTHBIX CHUJIBHO Hapyllaercs
NEATENBHOCTD MUILEBAPUTEIBHON CUCTEMBI U IIPU OTCYTCTBHM JICUCHUS KUBOTHBIC
noru6aroT. BoT modemy wu3yueHUE CTPOEHHUS, XHMMHUYECKOIO0 COCTaBa, OOMEHa
BEIIECTB U BCEX MPOSBICHUN KU3HEAEATEIBHOCTH KIETOK HEOOXOAMMO HE TOJIBKO B
OMOJIOrMH, HO TaKXKE€ B METUIIMHE U BeTepUHApHUU. V3yueHue KiIeTok pa3sHOo0Opa3HbIX
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB C IOMOILBIK) CBETOONTHUYECKOIO U
AIEKTPOHHOTO MUKPOCKOIIOB IIOKA3aJ10, YTO 10 CBOEMY CTPOCHMIO OHH PA3IEISIOTCS
Ha aBe rpynnbsl. OIHy TPyHIy COCTABIISIIOT OAKTEPUH U CHUHE-3€JIEHBIE BOJOPOCIIH.
OTH OpraHu3Mbl MMEIOT HauOOJee MPOCTOE CTPOEHUE KIETOK. VX Ha3pIBaroT
JOSIIEPHBIMU  (IPOKApUOTAMM), TaK KaK y HHX HET O(opMieHHOro sjapa (rped.
"KapTOH"-4JIp0) U HET MHOTUX CTPYKTYP, KOTOPBIE Ha3bIBAIOT OpraHougamu. pyryro
IPYIILy COCTaBISIIOT BCE OCTAJbHBIE OPraHU3MBL: OT OJHOKJIETOYHBIX 3€JICHBIX
BOJIOPOCJIEN U MPOCTEMIIUX 0 BBICIIMX L[BETKOBBIX PACTEHHUM, MIICKOIIUTAIOIINX, B
TOM 4YHciie U 4YenoBeka. OHUM HMMEKT CIOXKHO YCTPOEHHBIE KIETKH, KOTOpBIE
Ha3bIBAIOT SJIEPHBIMU (PYKapUOTHUECKUMHU). DTH KIETKU UMEIOT AP0 U OPraHOUbI,
BBINONHSIOMME cnenuduueckue (GyHKIuU. OcoOyro, HEKJIETOUHYI0 (OopMy KU3HU
COCTABJISIFOT BUPYCBHI, U3yUYEHHUEM KOTOPBIX 3aHMMAeETCs BHpycojorusa. CTpoeHue u
bynkuun o0onouku KIeTku. Kierka mro0oro opraHu3ma, MPEACTaBISIET COOOMU
LIEJOCTHYIO JKHUBYIO cUCTeMY. OHa COCTOMT M3 TPEX HEPA3PBIBHO CBA3AHHBIX MEKIY
co0oif vactel: 000JOUKH, IUTOIUIA3Mbl U Aapa. O000YKa KJIEeTKa OCYIIECTBIISET
HEMOCPEACTBEHHOE B3aMMOJICVCTBHE C BHEIIHEW CpPEIOM M B3aUMOJCKUCTBHE C
COCEIHUMH KJIETKaMu (B MHOTOKJIETOYHBIX oOpranu3Mmax). OO0oyiouka KIIETOK.
OO0os04uKka KJIETOK MMEET CI0XKHOE cTpoeHre. OHa COCTOUT M3 HApyXXHOTO CIOs U
pPacnoyIOKEHHOW TOJI HHUM IJIa3MaTHUYecKod MeMmOpaHbl. KIleTKM KUBOTHBIX H
PaCTEeHUN PA3JINYAIOTCS 110 CTPOCHUIO UX HAPYXKHOIO CIO0fA. Y PAacTEHMH, a TaKXKE y
OakTepuii, CHUHE-3€JeHBIX BOJOpOCIe U TpuOOB HAa TOBEPXHOCTH KIIETOK
pacnoJiiokeHa IIoTHas 000JI0UKa, WU KJIETOYHAsl CTEHKA. Y OOJIBIIMHCTBA PACTEHUI
OHA COCTOMT M3 KieT4aTKH. KileTO4Has CTEHKa WIpaeT HMCKIFYUTEIBHO BAKHYIO
poib: OHA IMpeacTaBisieT co0OM BHEIIHUI Kapkac, 3alllUTHYK O00O0JIOYKY,
o0ecreunBaeT Typrop pacTUTENbHbIX KJIETOK: Yepe3 KJIETOUHYI CTEHKY MPOXOJUT
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BOJIAa, COJIM, MOJEKYJbl MHOTMX OpPraHMYECKHX BemecTB. HapyxHblli ciou
ITIOBEPXHOCTHU KIJIETOK XMBOTHBIX B OTJIMYME OT KJIETOYHBIX CTEHOK PACTEHHU OYECHb
TOHKWM, 3JacTU4Hbli. OH HE BHUJIECH B CBETOBOM MHUKPOCKON M COCTOUT U3
pa3HOOOpa3HbBIX MojaucaxapuaoB U 0enkoB. [IOBEpXHOCTHBIN CIION )KUBOTHBIX KJIETOK
MOJIYYHJI Ha3BaHUE TJIMKOKAIUKC. | TMKOKaIUKC BBITOIHAET MPEXKIE BCEro PyHKIUIO
HEIMOCPEACTBEHHOW CBSA3M KIETOK JKUBOTHBIX C BHEIIHEH CpENoil, CO BCEMH
OKpPY>KaIoIlIMMHU €€ BelecTBaMu. MiMest He3HAUUTEIbHYIO TOJIIIHUHY (MEHbIE 1 MKM),
Hapy>KHbIA CJIOM KJIETKM JKUBOTHBIX HE BBINOJHIET ONOPHOW pOJM, Kakas
CBOMCTBEHHA KJIETOYHBIM CTEHKaM pacTeHuil. OOpa3oBaHHUE TTIMKOKAJIUKCA, TaK K€
KaK M KJIETOYHBIX CTEHOK DPACTEHUH, MPOUCXOIUT Oyiarojaps *KU3HEAESITEIbHOCTU
camux kietok. [lmazmarnueckass memOpana. [loj TIMKOKaIMKCOM U KIETOYHOU
CTCHKOM pACTeHHMI pacCIoJIOKEHa TuIa3MaTudeckas MeMmOpaHa (jat. "memOpana'-
KOXKHIla, IUICHKA), TpaHuYalias HEMOCPEJCTBEHHO ¢ uuTorasmMoil. TommuHa
ma3MaTuyeckoi MeMOpaHbsl okono 10 HM, u3yuyeHue ee CcTpoeHus U (yHKLIHMA
BO3MOXHO TOJIBKO C TIOMOIIBIO  3JIEKTPOHHOIO MHKpoOCKoma. B cocras
M1a3MaTUYecKod MeMOpaHbl BXOAAT Oenku W jaunuabl. OHM  yNOPSAOYEHO,
PACIIONOKEHBl U COEAUHEHBI APYT C APYIOM XUMHUYECKUMU B3aumonaeucTBuamu. I1o
COBPEMEHHBIM MPEACTABICHUSAM MOJIEKYJIbl JUMUIOB B IIa3MaTUYECKON MeMOpaHe
pacrnoyiokeHbl B JBa psAa UM 00pa3yloT CIUIONIHOW ciioi. Moiiekyisl OElKOB He
00pa3yloT CIUIONIHOTO CJIOS, OHU PAacoJliaraloTCs B CJIO€ JIMIUJOB, MOTPYXKasCh B
HEro Ha pasHylo ©DIyOuHy. Moiekynbl Oenka W JUIUJI0B TOJBUXKHBI, YTO
o0ecrieunBaeT JMHAMUYHOCTh IUIa3MaTHuecKoM MeMOpanbl. [lnasmaruueckas
MeMOpaHa BBINOJHSIET MHOTO BaXHBIX (YHKIMHA, OT KOTOPBIX 3aBUIAT
KHU3HEACSITENbHOCTh KJIeTOK. OHa U3 TakuX (QyHKUIUH 3aKII0YaeTcsl B TOM, YTO OHA
oOpa3zyeT Oapbep, OTTpaHUIHMBAIONINN BHYTPEHHEE COJIEP)KMUMOE KIIETKH OT BHEIITHEH
cpenpl. Ho Mexny KieTkaMu M BHEIIHEW CpeAold MOCTOSHHO MPOUCXOIUT OOMEH
BelecTB. M3 BHEIIHEN cpenbl B KIETKY MOCTyHNaeT BOJA, pa3HOOOpa3HbIE CONHU B
(dbopMe OTIEIbHBIX HMOHOB, HEOPraHWYECKHE M OpraHudeckue MosieKysbl. OHu
MIPOHUKAIOT B KJIETKY Y€pe3 OUYE€Hb TOHKHE KaHaJbl MJIa3MaTudeckod MemOpaHsl. Bo
BHEILHIOIO CpEeAy BBIBOJATCA MNPOAYKTBI, OOpa3oBaHHbIE B KileTKe. TpaHcrmopt
BEUIECTB- OJHA M3 TJaBHbIX (QyHKIMI mna3maruuecko MemOpaHbl. Yepes
IUIa3MaTUYECKYI0O MEMOpaHy W3 KJIETH BBIBOJSTCS MPOAYKTHl OOMEHa, a TaKkKe
BEIIECTBA, CHUHTE3WPOBaHHbIE B KieTke. K 4MCIy WX OTHOCSTCS pa3sHOOOpa3HbIe
O€JIKM, YTJIEBOJbI, TOPMOHBI, KOTOpbIC BBIPAOATHIBAIOTCA B KIIETKAX pa3IMYHBIX
’Kelle3 U BBIBOJAATCA BO BHEKJIETOUHYIO cpeny B ¢opMe Menkux kamenb. Kierkw,
oOpasyloliue Yy  MHOTOKJIETOYHBIX  JKMBOTHBIX  pa3HOOOpa3Hble  TKaHU
(3nMTENMaIbHY0, MBIIEYHYIO U Jp.), COEAUHSIOTCS APYT C APYTOM IIa3MaTHYECKON
MeMOpaHoil. B MecTax coenMHEHMs ABYX KJIETOK MEMOpaHA KaXIAOW M3 HUX MOXKET
00pa30BBIBATh CKIAJKW WM BBIPOCTBHI, KOTOpPBHIE MPUAAIOT COCAHMHEHHUSIM OCOOYIO
npoyHOCTh. COEIMHEHHE KIIETOK pPACTEHHI oOecreunBaeTcsl MmyTeM OoOpa30BaHUA
TOHKMX  KaHaJOB, KOTOpbIE  3allOJIHEHBl  LWTOILIA3MOM W OTPAHHUYCHBI
mia3MaTuyeckoi mMeMOpaHoi. [To Takum KaHanmaMm, HNPOXOISALIUM 4Yepe3 KIETOUHbIE
000JIOYKH, U3 OJHOW KIETKH B JAPYTyIO0 MOCTYNAIOT MUTATENbHbIE BEIIECTBA, MOHBI,
YIJIEBOABl M JApyrue coeauHeHus. Ha MOBEpXHOCTH MHOTMX KJIETOK JKHWBOTHBIX,
HaIllpUMEp, Pa3IUYHBIX DSMUTEINEB, HAXOIATCS OYEHb MEJIKHE TOHKHE BBIPOCTHI
[IUTOIUIa3Mbl, TOKPBITHIE IJIa3MaTUYECKOW MeMOpaHOW, - MHUKPOBOPCHHKHU.
HaunGomnbiiee KOTUYECTBO MHUKPOBOPCHHOK HAXOAMTCS HA TMOBEPXHOCTH KIIETOK
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KHMIIEYHUKA, T[J€ MPOUCXOAUT HWHTEHCUBHOE II€PEBAPUBAHHE M BCACHIBAHUE
nepeBapeHHor mumu. ®Paronurto3. KpynHble MONEKyabl OPraHUYECKHX BEILECTB,
HarpuMmep O€NIKOB U TMOJIMCAXapUAOB, YAaCTULBl MUY, OaKTepUU MOCTYMAIOT B
KJIeTKy nyTtem ¢arouura (rpeu. "dareo" - mnoxupats). B darouure
HEIMOCPE/ICTBEHHOE yuyacThe NMPUHUMAET IUla3MaTudeckas memMOpana. B Tom mecre,
r7Ie MOBEPXHOCTh KJETKU COMNPUKACAETCS C YaCTUIEH KaKoro-imbo IJIOTHOTO
BelecTBa, MeMOpaHa mnporudaercs, oOpa3yer YyriayOJeHHUE U OKpYXKaeT YacTHILy,
KoTOpas B 'MeMOpaHHOW YyIakoBKe" TMOTpykaeTrcss BHYTpb KieTku. OOpasyercs
MUILIEBApUTENIbHAs BaKyoJb M B HEW NEPEBAPUBAIOTCS IOCTYIHMBIIHE B KIETKY
opranuueckue BeniectBa. lluromnasma. OTrpaHuyeHHass OT BHEIIHEH Cpelbl
M1a3MaTUYeCKOd MeMOpaHOHM, NWTOIUIa3Ma MPEJCTaBIsSET €000 BHYTPEHHIOIO
NOJNIYKUAKYI0 Cpely KIEeTOK. B muromnasMy  3yKapuUOTHYECKHMX — KIIETOK
pacronararoTcs Apo U pa3jInyHble OPraHOUIBI. A apo pacronaraeTcss B HEHTPaJIbHOU
4acTH LMTOIUIa3Mbl. B Heill cocpenoTodeHbl M pa3sHOOOpa3Hble BKIKOYEHHUS -
MPOJYKThI KJIETOYHON AESATENbHOCTH, BAKYOJH, a TaKKe MeJbpyaillliie TPyOOUKH U
HUTH, 00pa3ylollue CKeleT KJIeTKU. B cocTaBe OCHOBHOIO BEIIECTBA LUTOIIA3MBI
npeobyiafaloT Oenku. B muToruiazMe mpoTekaroT OCHOBHBIE MPOIECCHl oOMeHa
BEUIECTB, OHA OOBEIUHSET B OJHO II€JIO€ AJIPO U BCE OPraHOMbI, 00ECIEUNBAET UX
B3aUMOJECHCTBUE, NEATEIBHOCTh KJIETKH KaK €IMHOW LEJOCTHOM JKMBOM CHUCTEMBI.
DHJoIIa3MaTuyeckass ceTb. Bcs BHYTPEHHsSII 30HA [MTOIUIA3Mbl  3aroOJIHEHA
MHOTOYHCIICHHBIMM ~ MEJIKUMHU KaHaJlaMHM UM TOJOCTSMH, CTE€HKH KOTOpPBIX
MIPECTABIIAIOT cO00M MeMOpaHbl, CXOJHBIC IO CBOEH CTPYKTYypE C IUIa3MaTHUECKOM
MeMOpaHOil. DTU KaHaJbl BETBATCS, COCTUHSIOTCS APYT C APYroM U 00pa3yloT CETb,
MOJYYMBIIYIO Ha3BaHHUE HSHJAOIUIA3MATUYECKOW CeTH. ODHJAOIUIa3MaTU4YecKash CeTh
HEOJHOPOJIHA IO CBOEMY CTpPOCHHMIO. VI3BECTHBI JBa €€ THUMNA - TPaHyJSIpHAS H
rnaakas. Ha memOpaHax KaHaloB W MOJOCTEH TpaHyIsIpHON CETH pacroiaraercs
MHO>KECTBO MEJIKMX OKPYIJBIX Tesel - puOOCOM, KOTOpbIE MPHUAAIOT MEMOpaHam
niepoxoBarblid  BHA. MeMOpaHbl TaJKOW 3HIOIUIA3MAaTUYECKONM CETH HE HECyT
pubOCOM Ha CBOEH MOBEPXHOCTH. DHJOIUIA3MATUYECKasl CETh BBIMOJHSAET MHOTO
pazHooOpa3HbIx GyHKIUH. OCHOBHAs (DYHKIMS TpaHYJSIPHOW SHIOTUIA3MATHYECKON
CeTH - yyacTue B CHHTe3e Oelka, KOTOpbId ocyliecTBisercss B pudbocomax. Ha
MeMOpaHax TJIaJKON SHAOIMIA3MATHUYECKOM CETH MPOUCXOAUT CUHTE3 JIMIUIOB U
yIJIeBOIOB. Bce 3TH MpOayKThl CMHTE3a HAKAIUIMBAIOTCS H KaHAJIAaX W MOJIOCTAX, a
3aTeM TPaHCHOPTUPYIOTCS K PA3TMYHBIM OpraHoujaM KIETKH, TJIe MOTPeOstoTcs
WM HAKaIUIMBAIOTCA B IMTOIUIA3ME€ B KAauyeCTBE KIETOYHBIX BKIFOUECHUI.
DHJoMIa3MaTHYECKasi CETh CBSI3bIBAET MEXKIAY COO0M OCHOBHBIE OPraHOU/bI KIETKH.
PuGocompl. PubGocombl 00HapykeHbI B KIETKaX BCEX OPraHu3MoOB. ITO
MUKPOCKOITMYECKHE Tenblla OKpyrioi ¢opmbl muamerpom 15-20 wm. Kaxmas
pudOCcOMa COCTOMUT M3 JBYX HEOJMHAKOBBIX IO pa3MepaM YacTHIL], MAJION U OOJIBILION.
B 01HOI KJI€TKE COAEPIKUTCS MHOTO ThICAY PUOOCOM, OHM PACIOJIATarOTCs JMO0 Ha
MeMOpaHax TpaHyJApHON SHAOIUIA3MaTHYECKOW ceTH, JH00 CBOOOJHO JeXaT B
nurorasme. B coctaB pubocom Bxoasar Oenku u PHK. dynkuus pubocom - 310
cuHTe3 Oenka. CuHTe3 Oelika - CIIOXKHBIM MPOLecC, KOTOPBIA OCYIIECTBISIETCS HE
OJNHOUM puOOCOMOM, a IeJIOW TpyNmou, BKIHOYAIONMIEH J0 HECKOJIbKHX JECSATKOB
o0ObeMHEHHBIX pubocoM. Takyr Tpynmy puOOCOM HAa3bIBAIOT IMOJMCOMOM.
Cunre3upoBaHHble O€JIKM CHAayaja HaKalUIMBAlOTCA B KaHAJaX W IOJOCTIX
SHIOIUIA3MATUYECKOM CETH, a 3aTEM TPAHCIIOPTUPYIOTCS K OPraHOMAaM U yd4acTKam

46



KJIETKH, TJI€ OHHU NOTPeONSIOTCA. OHAOIMIA3MaTHYecKass CceTb U pUOOCOMBI,
pacnoyio)KeHHbIE Ha €€ MeMOpaHax, MpEeACTaBIsAIOT CcOOO0M eAWHBIA amnmapar
OMocHHTE3a M TPAHCIOPTHUPOBKH OenkoB. Mutoxonapuu. B nwuromnaszme
OOJBIIMHCTBA KJIETOK XMBOTHBIX M pacTeHHM cojepxkarca menkue tenbua (0,2-7
MKM) - MUTOXOHApUM (Tped. "MuToc" - HHUTh, "XOHIPUOH" - 3€pHO, TpaHyja).
MUTOXOHAPHUHM XOPOWIO BUAHBI B CBETOBOM MHKPOCKON, C IMOMOULIBIO KOTOPOTO
MOKHO paccMOTpeTh HX (OpMy, PpAaCIOJIOXKEHHUE, COCUUTATh KOJIMYECTBO.
BHyTpeHHee CTpO€HME MHUTOXOHAPUN M3YYEHO C TMOMOLIBIO 3JIEKTPOHHOTO
MuKpockomna. O00jlouKa MUTOXOHJIPUM COCTOUT M3 JBYX MeMOpaH - HapyXHOH U
BHyTpeHHel. Hapyknas memOpaHa riiajakas, oHa He oOpa3yeT HMKaKuX CKJIAIOK U
BBIPOCTOB. BHyTpeHHs1 MeMOpaHa, HanpoTUB, 00pa3yeT MHOTOUUCICHHbIE CKIAJIKH,
KOTOpBIE HAIPaBJICHbI B MOJOCTb MUTOXOHApUHU. CKIAJAKU BHYTpEHHEH MeMOpaHb
Ha3bIBAIOT KpucTamu (y1at. "Kpucta" - rpedeHp, BeIpocT) UHCIo KpUCT HEOJUHAKOBO
B MUTOXOHJPHSX pa3HbIX KJIETOK. MIX MOXET OBbITh OT HECKOJIbKHX JAECSITKOB IO
HECKOJIbKMX COTEH, NMPUYEM OCOOEHHO MHOIO0 KPHUCT B MHUTOXOHAPHUAX AKTHUBHO
(GYHKUIMOHUPYIOMIMX KJIETOK, HANpPUMEpP MBIIIEYHBIX. MMHTOXOHJIPUU HA3bIBAIOT
"CUJIOBBIMU CTaHIMAMH" KJIETOK, TaK KaK HUX OCHOBHasg QYHKIUS - CHHTE3
ageHosuHtpudochopHot kucnotel (ATD). Drta KHCIOTa CHHTE3UPYETCS B
MUTOXOHAPUSX KJIETOK BCEX OPraHu3MOB M MPEACTABISIET COOOW yHUBEpCAIbHBIN
UCTOYHUK  DHEPruHM,  HEOOXOAMMBIA Ui  OCYIIECTBIEHHS  IPOIIECCOB
KUBHEACATEIbHOCTH KIETKM U ULEeJoro opranu3dMa. HOBbIE MHTOXOHIPUHU
00pa3yroTcs JICJICHHEM YKE CYIISCTBYIOIIMX B KJIeTKe MUTOXOHIApui. [lmactunel. B
LUTOIUIa3ME KJIETOK BCEX PACTEHUM HaXOIATCSA IUIACTHIBL. B KJIE€TKax >KMBOTHBIX
IUIACTUABl OTCYTCTBYIOT. Pa3inyaroT TpH OCHOBHBIX THIIA IUIACTU[: 3€JECHBIC -
XJIOPOILJIACThI; KpacHbIE, OPAHXKEBBIE U IKEITHIE - XPOMOIUIACTBI; OECI[BETHBIE -
JeHKoImIacTel. XJIOPOIUIACT. ODTU OPraHOUIbl COAEPKATCA B KIETKAX JIUCTHEB H
APYrUX 3€JIEHBIX OPraHoOB pAacTeHUH, a TakXkKe y pPa3HOOOpa3HbIX BOJOPOCIEH.
Pa3meps! xnoporiactoB 4-6 MkM, HauboJiee 4acTO OHM UMEIOT OBajbHYIO (opmy. Y
BBICIIMX pACTEHUH B OJHOM KJIETKE OOBIYHO OBIBA€T HECKOJBKO JECSATKOB
XJIOPOILJIACTOB. 3€JIEHbI 1BET XJOPOIUIACTOB 3aBUCUT OT COJAEpX aHUS B HUX
nurMeHTa xjopoduiia. XJOpOIJIacT - OCHOBHOW OPraHoOW[ KJIETOK pacTeHUi, B
KOTOPOM TIPOUCXOIUT (HOTOCHHTE3, T. €. 00pa3oBaHHE OPraHUYECKHX BEIECTB
(yrneBomoB) u3 Heopranumdeckux (CO2 u H20) mpu wucnonb3oBaHUU DHEPTHH
COJIHEYHOr0 cBeTa. [0 CcTpoeHHIo XJIOpOIiIacThl CXOAHBI C MUTOXOHApUSIMU. OT
LUTOIJIa3Mbl ~ XJIOPOIUIACT OTIPAaHUYEH JABYMs MeMOpaHaMu - HapyXHOH U
BHyTpeHHel. Hapyxnas memOpaHa riaakas, 6e3 CKIaJ0K U BIPOCTOB, @ BHYTPEHHSS
o0pa3yeT MHOIO CKJIaJ4aThIX BBIPOCTOB, HAMpaBIECHHBIX BHYTPb XJOPOILIACTA.
[ToaTOMy BHYTpH XJIOPOILIACTa COCPEIOTOYEHO OOJIBIIOE KOJIWYECTBO MeMOpaH,
00pa3yroImux 0co0ble CTPYKTYPHI - TpaHbl. OHH CIIOKEHBI HAOJ00MEe CTOTIKU MOHET.
B memOpaHax rpaH pacnoJiararorcs MOJEKYJbl XJI0po(puilia, MOTOMY UMEHHO 3/1€Ch
npoucxoaut ¢Gotocunre3. B xmopomnactax cuHTesupyercs u AT®O. Mexnay
BHYTpeHHUMHU MeMOpaHamu xiioporiacta coxaepxkarcs JIHK, PHK. u pubocomsl.
CrnenoBaTenbHO, B XJIOpOILJIACTaxX, TaK € KaKk M B MHUTOXOHJPHUSAX, MPOUCXOIUT
cUHTE3 Oeika, He0OXOIUMOIO JUIsl AESTEIbHOCTH ITHUX OPraHoOMAOB. XJIOPOIIACThI
Pa3MHOXKAIOTCS ACIEHUEM. XPOMOIUIACTHI HAXOAATCS B LIUTOILUIA3ME KJIETOK Pa3HBIX
yacTeil pacTeHuil: B I[BeTKaX, IUIoAaX, CTeOnsuX, JHUCThsIX. llpucyrcTBuem
XPOMOIUIACTOB OOBSCHSIETCS JKETasi, OpaHX,eBasg M KpacHasi OKpacka BEHUYHKOB
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LBETKOB, IUIOJIOB, OCCHHUX JIMCTHEB. JIEHMKOIUTACThl HAXOAATCS B IUTOIUIA3ME KIIETOK
HEOKpAIICHHBIX YacTel pacTeHUid, HAaIpUMep B CTEOJISAX, KOPHAX, KIyOHsIX. Dopma
JEeUKOIIIaCTOB  pa3zHooOpa3Ha. XJIOPOIUIACThl, XPOMOIUIACTHI U  JICHKOILJIACTHI
CIIOCOOHBI KJIETKAa B3aMMHOMY TNiepexoAy. Tak Mpu CO3pEeBaHUU IUIOJOB WIIU
M3MEHEHUH OKPACKH JIMCTHEB OCEHBIO XJIOPOIUIACTHI MPEBPALIAIOTCS B XPOMOILIACTHI,
a JIMKOIIACThl MOTYT MPEBPAIIATHCS B XJIOPOIUIACTBI, HAIIPUMED, MIPU MO3EJIECHEHUH
kiyOHei kaprodens. Anmnapat ['onpmpku. Bo MHOrMX KII€TKax >KUBOTHBIX, HAIIPUMEDP
B HEpPBHBIX, OH HUMeeT (OpMYy CJIOKHOM CETHU, PACIIOJIONKEHHON BOKpYyT siapa. B
KJIIETKaX PacTeHUW M MPOCTEUIIMX anmnapar [ oJbIKW NpPEencTaBlIeH OTAEIbHBIMU
TeJbIIAMHM CEPIIOBUIHON WM MalOYKOBUAHON (opMmbl. CTpOEHHE 3TOr0 OpraHoujaa
CXOJHO B KIETKax pACTUTEIbHBIX M JKUBOTHBIX OPraHU3MOB, HECMOTps Ha
pazHooOpazue ero Qopmbl. B coctaB ammapata [onbku BXOASAT: TMOJIOCTH,
OrpaHUYEHHBIE MEMOpaHaMHU M PacHoioKeHHbIe rpymmnamu (o 5-10); kpymHble U
MEJIKME ITy3BIPbKHM, PpACIOJOKEHHBIE HAa KOHIAX NOJIOCTeW. Bce 3Tm 3i1eMeHTHI
COCTaBJISIFOT €IMHBIM KOMIUIEKC. ArnmapaTr ['0oJIbJ)KM BBINOJHIET MHOTO Ba)XXHbBIX
¢bynkumii. Ilo kxaHamam SHIOIUIa3MaTUYECKON CETH K HEMY TPaHCIOPTUPYIOTCA
MPOJIYKThl CUHTETUYECKON AESTENIbHOCTU KJIETKU - O€JKU, YIIeBOJAbl U *Kuphl. Bee
AT BELIECTBA CHAuyajla HAKAIUIMBAKOTCS, a 3aT€M B BHUAE KPYNHBIX M MEJIKUX
Ny3bIPHKOB MOCTYNAIOT B LUTOIUIA3My M JUOO HCIOJIB3YIOTCS B CaMOM KJIETKE B
npolecce ee KU3HENEATEIbHOCTH, JUOO BBIBOASTCS W3 HEE W HCIOJB3YIOTCS B
opranu3Me. Hampumep, B KIETKax MOKETYJIOYHON JKEJIe3bl MIIEKONUTAIOIINX
CHUHTE3UPYIOTCS NHILEBAPUTENIbHbIE (EpMEHTHI, KOTOpbIE HaKaIUIMBAIOTCS B
MOJIOCTSIX OpraHoujaa. 3areM oOpa3yroTCsl My3bIPbKH, HAIOJHEHHBIE (hEPMEHTAMH.
OHU BBIBOAATCS U3 KJIETOK B IPOTOK MOKEITYAOYHOM JKEJIe3bl, OTKY/1a IEPETEKAIOT B
MOJIOCTh KHIeYHHKa. Eie ogHa BakHast PYHKIMS 3TOTO OPraHOMAa 3aKJII0YaeTCs B
TOM, 4YTO Ha €ro MeMmOpaHaXx NPOUCXOJUT CHHTE3 HKUPOB M YIJIEBOJAOB
(monmucaxapusioB), KOTOPBIE HCIONB3YIOTCA B KJIETKE U KOTOPBIE BXOJIAT B COCTaB
MeMOpaH. brarogaps nestenbHOCTH anmnapata ['oibIku MpoUCXoaaT OOHOBIIEHUE U
pocT maszmatudeckoil meMOpanbl. JIuzocomebl. [lpenactaBisioT co0oil HeOOoIbIINE
oKkpyriible Tenbla. OT LUTOIUIa3Mbl KaxKJas JM30coMa OTTpaHMYeHa MEeMOpaHOM.
BHyTpu nu30coMbl HaXOAATCs PEPMEHTBI, PACHICTUISIIONINE OCJIKH, dKUPBI, YTIIIEBOIbI,
HYKJIEMHOBbIE KHUCIOTBHL. K TmHIEBOM YacTUlE, MOCTyNUBIIEH B LUTOILIA3MY,
MOJXOMAT JM30COMBI, CIMBAIOTCA C HEH, W 00pa3yercs OjHa MHILEeBapUTEIbHAS
BaKyo0Jib, BHyTPYU KOTOPOW HAaXOAUTCS MHINEBAs YaCTHIlA, OKpYKeHHasi hepMeHTaMu
au3ocoM. BemectBa, oOpa3oBaBiinecss B pe3ysibTaTe NEpEeBApUBaHUS IUIIEBON
YacTULbI, TMOCTYNAlOT B LUTOIUIA3MY MW HUCHOJB3YIOTCA KieTkoil. OOnanas
CIIOCOOHOCTBIO K AaKTUBHOMY II€pEBAapUBAHHUIO MHUIIEBBIX BEIIECTB, JMU30COMBI
Y4acCTBYIOT B YJAJICHWM OTMHPAIOIIMX B IMPOLECCE XKUHEACATEIBHOCTH YaCTEN
KJIETOK, LEJNbIX KJIETOK M opraHoB. OOpa3oBaHME HOBBIX JIN30COM IPOUCXOJHUT B
KJIETKE MOCTOSHHO. DEpMEHTBI, COAEPKAIIUECS B JIU30COMAaX, KAK U BCAKUE JIPYTHE
OCJIKM CHUHTE3UPYIOTCA Ha pubocoMax IUTOIUIa3Mbl. 3aTeM O3TH (PEpMEHTHI
[IOCTYIIAIOT 10 KaHajgaM »JHJIOIIa3MaTUYECKOM CceTu K amnmapary [onpku, B
MOJIOCTSAX KOTOPOro (POPMUPYIOTCS JIU30COMBI. B TakoM BHJI€ TM30COMBI OCTYAIOT
B 1uTomiazmy. Kierounsli 1ieHTp. B KileTkax *UBOTHBIX BOJIM3M SiApa HAXOJIUTCA
OpraHouJl, KOTOPbI HA3bIBAIOT KJIETOYHBIM LHEHTPOM. OCHOBHYIO YacTh KJIETOYHOIO
LEHTpPa COCTAaBIIAIOT JBAa MAaJEHbKUX TeENbla - LUEHTPUOJH, PACHOJOKEHHBIE B
HEOOJBIIIOM YYacTKe YINIOTHEHHOM nuToIa3Mbl. Kaxaas nieHTpuoias umeet hopmy
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nuiavMHapa JuuHOM 10 1 mxMm. LleHTpuonm WrparoT BaXKHYHO pOJIb INPU JIEJICHUHU
KJIETKH; OHU Y4acTBYIOT B 00pa30BaHMM BepeTeHa JieneHus. Kietounble BKIIOUEHHUS.
K KJI€TOYHBIM BKIIIOUEHHSIM OTHOCSTCS YI€BOAbL, XKUPHI U Oenku. Bee 3Tu BemecTBa
HAKaIUUIMBAIOTCA B LIUTOILIA3ME KJIETKU B BHJIEC KaIleJIb ¥ 3€PEH PA3JIMUHON BEIUYUHBI
u (Gopmbl. OHHU TNEPUOAMYECKH CHUHTE3UPYIOTCS B KIETKE U UCIHOJIb3YIOTCS B
nporecce obmeHa BemecTtB. Sapo. Kaxnmas kieTka  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KHUBOTHBIX, & TAKXKE PACTCHUHN COACPKUT s1po. PopMa U pazMepsl
A1pa 3aBUCAT OT (OpMBI U pa3mepa KJIEeTOK. B GOJbIIMHCTBE KIIETOK UMEETCSI OJJHO
AIpO, U TaKUE€ KIETKH Ha3bIBAIOT OJHOSACPHBIMU. CyIIECTBYIOT TAKXKE KIETKH C
IBYyMs, TpEMsS, C HECKOJIBKHMH JECATKAMH M JaXe COTHAMHU sjaep. OTO -
MHOTOSIZIEPHBIE KIIETKU. SIIEPHBIN COK - MOy KUAKOE BELIECTBO, KOTOPOE HAXOIUTCS
MO/ SIICPHON O0OJIOUKON W MPECTaBIsET BHYTPEHHIOK cpedy sapa. Bompockr mis
3akperieHuss TeMbl: KeM, korma um kak Obula OTKpbITa KieTka? Yro wu3ydaer
KJIETOYHAsl OMOJIOrMs U KaKoe 3HaYeHUE UMEET KJIeTouHas Teopus st Hayku? Kakue
ITPOLIECCHI MPOUCXOAAT B MUTOXOHAPUIX? KakoBO CTpoeHHE M Ha3HAUYEHUE anmnapara
lompmxu? KakoBa ¢(yHKIMS 5nM30coM B KUBOTHOM kierke? Kakue mponeccsl
npoucxoaar B xJjoporviactax? KakoBo crpoenue u dyHkuuu sapa? Yto Takoe
KJeTouHble BKIoueHusA? Kakyro ¢QyHKUMIO BbIMONHSIOT pubocombl? KakoBa poiib
UTOIUIa3Mbl B KieTke? KakoBbl cTpoeHHe M (PYHKIMM dHIOMIa3MaTH4YeCKOW ceTn?
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JIMCT

W3MEHEHUI paboyeil yueOHOM MporpaMmbl MO AUCLIUILTAHE

OVII.08 Buogorus

JlonoaHeHus 1 U3MEHEHHU s, BHOCUMbIE B pab0UyI0 TPOrpaMmy JUCHUTIINHBI

OcHOBaHUS BHECEHUSA Pasznea PIIL, B koTopelii | Conepkanue

JAOMOJTHEHUI 1 BHOCSITCH U3MEHEHMS BHOCHUMBIX

U3MEHEeHUH JAOMOJIHEHUH,
U3MEHEHUH

[Ipennoxenue

paboTomarens

IIpennoxenue

COCTaBUTEJISI IPOIPAMMBI

[Tpuobperenue, uznanne | Paznen Ned OOHOBIIEHUE TIEPEUHS

nuteparypbl, ooHoBieHue | [lepedyeHb OCHOBHOM U JUTEPATYPBI

TIEPEYHSI ¥ COJICPKaHUS
OBC, 6a3 maHHBIX

JIOTIOJTHUTEIHHON Y4eOHOM
JIUTEPATYPHI

p-3
CocraBuTens: NpenoaaBaTesb V\‘.///ﬁg <l E.IO.ITaBnoBa

YTBep)KI[CHa Ha 3aCCaaHuMn Hp@I{MGTHO-HHKJ’IOBOfI KOMHUCCHUHN MAaTCMAaTHYCCKHUX U

€CTECTBEHHOHAYYHBIX TUCUUILINH
ITpoToxon Ne 10 ot «27» mas 2026r.

COI''TACOBAHO:

3amecturens gupexropa 1o YP dunuana
3aBejyroias ceKTopoM OMOIMOTEKH (punmana

WnkeHep-31eKTPOHIK (IPOrpaMMHO-HE(QOPMAHOHHOE

(7{0/’/

T.A. Pesynenko

JI.I. Coxonona

obecrnieuenue oOpa3zoBaTeNbHOM Mporpamme)  /

'
B. Cmertanuu
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Penensus
Ha yue6Hyo nporpammy yuebroi aucuuniuasl OVIL.08 BUOJIOI' S
JUISL CTIeLIMAIBHOCTH
09.02.11 Pa3paGoTka 1 ynpasJjieHHe IPOrPaMMHBIM olecneyeHnem
PaGouas nporpamma yueOHoi auctumumnbl OVIL.08 buonorus paspaboraHa Ha
ocHoBe TpeGopaHuii MeepaTbHOr0 rocy1apcTBEHHOr0 00pa3oBaTebHOIO CTaHAapTa
(nanee - ®I'OC), nmpeabsBIIEMbIX K CTPYKTYpe, COAEPIKAHUIO U Pe3yJIbTaTaM OCBOEHNUA
yuebnoi mucuumuael OVYIL.08 Buonorus, B COOTBETCTBHU C PexoMeHOalusaMu 110
OpraHM3al[M¥ I[OJIy4eHHs] cpegHero obmero oOpasoBaHus B IIpeAeiaX OCBOCHUA
06pa3oBaTebHEIX MPOTPaMM CpeIHero mpodeccHoHanbHoro obpasoBanus Ha Oase
ocHOBHOro o6miero obpasosauus ¢ yderoM Tpebosanuii ®I'OC mno cnenuaabHOCTH
CpeIHero npodeccroHaIsHOIo obGpazopaHus (nanee CIIO) 09.02.11
Pa3pa6oTka M ynpasjieHHe NPOrpaMMHbIM ofecriedenuem. (3aperHCTPHPOBAHO B
Mumntocte Poceun 31.03.2025 N 81696) yrBepsknenHoro [Ipuxaszom MunucTepcTBa
npocseuienust Poccuu ot 24.02.2025 Ne 138

JlaHHash ~ TporpaMMa  SBNISETCS — YacThl0  OCHOBHOM  TMpOGeCcCHOHANLHOM
oGpasoBaTenbHOM nporpamMmbl B cootserctBur ¢ ®I'OC cpennero (momHoro) obdero
ob6pasosanus u ®I'OC no cnermansaoctu CIIO 44.02.02 [IpenonaBanue B HaYaIbHbIX
Kaccax.

Conepxanue y4eOHOM AMCHMIUIMHBI OHOJIOTHS [PETHA3HAYEHHOro Ui
CTyZeHTOB | Kypca cpemsero mpodecCHOHATBHOro 0OPasoBaHMSA COOTBETCTBYET
COlepKaHMIO 3TOTO MpeaMeTa Ui cpelHero (mosHoro) obmero cOpasoBaHHA.
I[TporpamMmMa 06GOCHOBAHHO M TOJTHO OTPaXKaeT POJb W MECTO OHOJIOTHH B MOJATOTOBKE
CIIELHAIACTA CPEJHEro 3BeHa, PACKpHIBAeT LENH M 3a/]a4du y4eOHOH AMCLMIUIHHBL.
Omnpesienenbl TpeGOBAHMA K YMEHUAM M 3HAHUSAM CTYIEHTOB. TeMaTH4ecKUH IUIaH U
cozepkanie y4eOHON AUCLIUINIMHBI PacKpPBIBAET MOCIeN0BaTeIbHOCT IIPOXOXKICHHS
TeM, COOTBETCTBYyeT ydeOHOMY IMIaHy K paclpeleleHHo 4acos. B mporpamme
onpezeseHsl GpopMa IpOBEeHHs, IIETH, 3a]a4i y4eOHON TUCIHUILIHHBI, TIPEICTaBIICHbI
MaTepHaibl 11 TEKyIel U POMeXyTOUHOM arrectauuu. B mporpaMme peani3oBaHbl
IWIAKTHYECKHE TPHHIUIBI O0ydeHHs: MENOCTHOCTh, CTPYKTYPHOCTB; OTpakeHa
B3aUMOCBSA3b MEX/Y OTAETbHBIMH 3JIEMEHTAMH CTPYKTYPBI, YYTEHBI METAIIPEIMETHbIE
CBSI3H.

[lepeyeHs pEKOMEHIyeMOH OCHOBHOW M JOIOJHHTETBHOM THTEpaTypbl
BKJIFOUAET OOMIEIOCTYITHEIE NCTOYHUKH, M3IaHHBIE B IIOCNIeHEE BpeMsl (He 1o3Hee S
ner). INepeunciennbie HTepHET — pecypehl aKTyallbHbI H JIOCTOBEPHBI.

Pa6ouas IporpamMma JUCLHILIUHEL « BHOTOTHS MOKET ObITh PEKOMEHI0BaHa /171
JICTIONB30BAHM B yUeOGHOM Ipollecce NpH MOAroToBKe Mo cnenuanbHoctd  09.02.11
PaspaGoTka 1 ynpaB/jeHHe MPOrpaMMHbIM odecrnedeHHem

PeuienseHrT:
KaHnuaaTr cenbCKOXO3SMCTBEHHBIX HAYK, 7 PORQ00 MMUIT «JlepeBbs B
npobupkax» B r.Ienenmruke

T.B Ky3sbmuna



Penensus
Ha y4ebHy10 nporpammy yuebnoi aucruminusasl OVIL08 buosorus
s crienuansHocTy 09.02.11
Pa3zpaGoTka u ynpas/ieHHe NPOrpaMMHBIM obecneyeHuem

PaGouas nporpamma npogecCHOHaIBHOIO MOJYJIs 10 AUCHHUILIMHE «bronorus»
COCTaBlIeHAa B COOTBETCTBHMU C TPeOOBAHMAMH IOCYIApPCTBEHHOIO 00pa30BaTe/bHOIO
CTAaHAApTa K MHUHUMYMY COIEp)KaHHs M YPOBHIO IOJATOTOBKM BbIIYCKHKLKOB. Pabouas
nporpamma yue6noi mucumiumusl OVILO8 buomormss paspaborana Ha OCHOBE
TpeGoBanuii Me/lepabHOrO TOCYIapCTBEHHOr0 00pa3oBaTeNbHOrO CTaHaapra (jajee -
®I'OC), npeabaBIAEMbIX K CTPYKTYpe, COAEPIKaHHIO U Pe3yJibTaTaM OCBOSHHs y4eOHOH
mucnuraael OYIL.08 Buonmorms. Ilporpamma HanpaBslieHa Ha PasBUTHE MEBIIIICHUSA,
UHTEJJIEKTa, MPOCTPAHCTBEHHOr0 BOOOPaXKEHWSs, OBJIAJIEHUS 3HAHUSMH U YMEHHAMH
CTY/IEHTaMH, HeOOXOAMMBIMHU UM JIJIsl TPYIOBOM J1€ATETbHOCTH.

BHonorus — )uBasi HayKa, HelpepbIBHO PacTyInas BUIMPh U B IIy0b, OCTOAHHO
paszBuraomas rpaHuipl no3HaHHoro. OHa paccMarpuBaeTcs B LENIX AalbHEHIIEro
TIPUMEHEHHUS B KH3HU. DTO CBA3aHO C TEM, YTO JKU3Hb HEMPEPBIBHO pa3sBUBaeTCs U KIET
OT GUOJIOrMY HOBBIX WJEH U MOAXO0A0B B PELIEHUH aKTYaTbHBIX MPOOJIEM CEroIHALIHErO
JTHSL.

[IporpaMma BKIOYaeT B cebs macnopT paboded MporpamMel, TEMaTHYECKOe
IJIAHAPOBaHUE, CONACPKaHWe y4eOHOH IMCIMILUIMHEI, JTMTEpaTypy, 00pa3oBaTelbHbIE
TEXHOIOTUM IIPH IPOBEJEHWH MPAKTUUECKHUX 3aHATHH W JIEKIUH, B TOM YHCIe
npodecCHOHAIBHO-OPHEHTUPOBAHHOE COJIEPXKAHUE TEOPETUYSCKUX H INPAKTHYECKHX
3aHsaTHiA. [IpecTaBieHsl OCHOBHBIE KOMIIETEHIMU. VIMEIOTCs OLIeHOYHBIE CPECTBA IS
KOHTpOJIs ycriesaeMocTy. PaGoyas nporpaMma paccuuTana Ha 72 vaca. Paszensr nensrcs
Ha TeMbl, Ha W3y4YEHHUE KaKAOH TeMbl OTBOAUTCS OINpEAETIEHHOE KOJIMYECTBO 4acoB, B
3aBHCHMMOCTH OT B@KHOCTH M3y4aeMbIX BONpPOCOB. B KaKqo# TeMe OTpaXkeHbl
TpeGOBaHMUS K 3HAHMSIM, YMEHUAM; IaH MIepeucHb JINTepaTyphl.

Jlannass paGouas mnporpamMma [0 AucHMIuiMHe «BHOMOTUS» MOXET ObITh
HCIONb30BaHa Ui IIOJTOTOBKHM  CIIELMAIIMCTOB  CIEIHAIbHOCTHU 09.02.11
Pa3paGoTKa H ynpaB/ieHHe NPOrpaMMHBIM o0ecrieyeHHeM

PenenseHr:
Vuurens Beicureit kareropuy MBOY OOLL Ne9 um. I'. X. Munnubaenar.
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