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1. IACIIOPT PABOUYEH MPOTI'PAMMBbI YYEFHOM JJUCILUIIIUHBI

1.1. Ob61acTh NIpMMeHeHNUsI PUMEPHOI MPOrpPaMMBbl

PabGouass mporpamma yueOnoit nucuuruinHbl BJ[.09 Buonorus siBiseTrcss 4acTbio
OCHOBHOU mpodecCHOHAIbHOM 00pa30BaTebHOM MPOrpaMMONM B COOTBETCTBUU C
®denepanabHbIM IOCYJaPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM CPEAHEro (IOJIHOTO)
oOmero oOpazoBanus u DeaepanbHbBIM TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
craugaptoMm (mainee ®I'OC) no cnerumanbHoctu CIIO mnst cnermansHoctu 43.02.16
Typu3sM U TOCTENPUUMCTBO.

B ocHoBe yueOHOW MAMCHMIUIMHBI JIEKUT YCTaHOBKa Ha (opMupoBaHuEe Yy
oOydaeMbIX CHUCTeMbl 0a30BBIX TMOHATHA W MPEACTaBICHUH O COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTHHE MHUpa, a TakkKe BbIpaOOTKA YMEHHUM NPUMEHSTh
NOJIyYEHHbIE 3HaHUS, KaK B MPO(ecCHOHAIbHOW NESITeNbHOCTH, TaK U JJIA pelIeHus
’KU3HEHHBIX 3a/a4.

MHorue mnoJjoXXeHus, pa3BUBaeMble OWOJIOTHEH, paccMaTpUBAIOTCS KaK OCHOBA
CO37aHUsl U UCIOJIb30BaHUS WH(GOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUMN
(MKT) — onHoro u3 HanboJsiee 3HAYMMbBIX TEXHOJOTUYECKUX JOCTHKEHUI COBPEMEHHOU
IUBUJIN3AIIHH.

B Guonorun QopMupyroTCsi MHOTHME BUJIBI JIEATEILHOCTH, KOTOPbIE UMEIOT MEeTa
npenIMeTHbI xapakTep. K HuUM B mepBylo ouepenb OTHOCSTCS: MOJEIMPOBAHUE
OOBEKTOB M TPOLECCOB, MPUMEHEHHE OCHOBHBIX METOAOB IO3HAHHUS, CHUCTEMHO-
MH(POPMAIIMOHHBIN aHanu3, GOpMyIMpPOBaHUE TMIIOTE3, AaHAIW3 U CHUHTE3, CPaBHEHME,
00001IeHNe, CUCTEMATU3allls, BBISBICHUE NPUYUHHO-CIEICTBEHHBIX CBSI3€H, IMOUCK
aHaJIOTOB, YIIpaBJIeHHEe 00BEKTaMU U IpoueccaMu. MIMeHHO 3Ta TUCIUIUIMHA O3BOJISET
MO3HAKOMUTH OOYYaIOIIUXCSl C HAYyYHBIMM METOJIaMU TO3HAHUA, HAYYUTh UX OTIMYATh
TUIIOTE3Y OT TEOPUH, TEOPUIO OT SKCIIEPUMEHTA.

buonorus  umeer  odyeHb ~ OONBIIOE W BCEBO3pacTaloOIlee  YHUCIIO
MEXIMCLMIUIMHAPHBIX CBSI3€, IPUYEM HA YPOBHE, KaK IOHATUWHOIO ammapara, TaK U
uHcTpyMeHTapus. Cka3aHHOE IO3BOJIAET paccMaTpuBaTh OHMOJOTHMIO Kak MeTa
JUCUUIUIMHY, KOTOpas MNPEJOCTABIISET MEKIUCUUIUIMHAPHBIA SI3bIK JJI OIMCAHUs
HAay4YHOU KapTHHBI.

1.2. MecTo y4eOHOM TMCHUILIMHBI B CTPYKTYpe OCHOBHOM npodeccuoHAIbHOM
o0pa3oBaresbHOM nporpammbl CIIO:

Hucrmmummaa  «buonorus» BXoguT B 0a30BbIA yueOHBIM [UKT (TpoduIbHBIC
JUCUHUIUIMHBI ) TPOrpaMMBbl MTOATOTOBKH CIELMAIMUCTOB CPEIHETO 3BEHA.

TpynoemkocTh DUCHUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE COCTaBisieT 72
gaca, W3 KOTOphIX 12 wYacoB BKIOYaeT NpohecCHOHATHLHO-OPUEHTUPOBAHHOE
collepKaHue, YCHUJIMBAIOIIee MPOPECCHOHATBHYIO COCTaBISIOMIYIO TO KOHKPETHOU
npopeccu  WIM  cOelUalbHOCTA B 3aBucumoctd ot  PIOC  CIIO
npodeccun/crenuaibHOCTH.

[IpodeccronanbHO-OPUEHTUPOBAHHOE COAECPKAHUE PEAU3yeTCs] B MPUKIATHOM
Moxayie (pasgen 5 “buonorust B ku3HK’) sl Bcex Mpodeccuil/crnenuanbHOCTe Ha
Marepuale KeWCcOB, CBSI3aHHBIX C aHAIU30M MHGOPMAIMU O Pa3BUTHU U MPUMEHEHUU
OMOTEeXHOJOTUM 1o  oTpaciasM  Oyaymiedl  npodeccuoHanbHON — AESTEIbHOCTU



oOyuaromuxca. Kpome Toro, mnpodeccHoHaIbHO-OPUEHTUPOBAHHOE COJEpKAHUE
yuuTbiBaeTcsd B paszaene 4 “Okojorus’ NpU BBINOJHEHUM MPaKTUYECKUX pPaloT,
CBSI3aHHBIX C OyAy1el Mpo(decCHOHATbHOMN AESITENIbHOCTHIO 00yYaIOUXCSl.

Ilepuon  oOyueHus W pacmpeneleHue IO  CEeMecTpaM  OIpeAelseT
oOpa3oBareibHasi OpraHu3alus CaMOCTOSATEIbHO, C YYETOM JIOTMKUA (OpPMHPOBAHUSA
NPEIMETHBIX  pe3yJbTaTOB, OOHMX U  NPOPECcCUOHAIBHBIX  KOMIIETEHIUH,
MEXIPEIMETHBIX CBsSI3ed C JPYrUMU JMCHMIUIMHAMU 0O011e00pa3oBaTENbHOTO U
o01enpodhecCHOHAIBHOTO ITUKJIOB Y4EOHOTO IJIaHa.

1.3. Hesaun 1 3agaun y4eOHOM TUCHUILIMHBI

Heasb: ¢dopmupoBaHue y  CTYIAEHTOB NPEJICTABIEHUS O  CTPYKTYpHO-
(YHKIMOHAIBHON OPraHu3aliiyi KUBbIX CUCTEM Pa3HOr0 paHra Kak OCHOBBI MPUHATHUSA
pELICHH B OTHOIIEHUH 00BEKTOB KUBOM MPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAILIHSIX.

Coaepxanue nmporpaMMbl «bUONOTHs) HANpaBI€HO Ha JOCTHKEHHE CIIEIYIOLIUX
3ajgay:

1) cpopmupoBaTh MOHUMaHUE CTPOEHHUS, MHOTOOOPa3usi © OCOOEHHOCTEN JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHHU3allld, 3aKOHOMEPHOCTEW MPOTEKaHUs OMOJIOTMYECKHUX
IIPOLIECCOB M SIBJICHUM B OKPYXAIOLIEH Cpele, LIEJOCTHOM HaydYHOM KapTUHBI MUDA,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHs OIpPEACNATh >XHUBbIE OOBEKTHI B MPHUPOJE; IPOBOAUTH
HAOJIIOIEHNUST 32 DKOCHUCTEMaMH ISl BBISIBIICHUSI €CTECTBEHHBIX U AHTPOMOTEHHBIX
U3MEHEHHI, UHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOICHUIH,

3) cdopMupoBaTh HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  OUOJIOTHYECKHUX
AKCIIEPUMEHTATBHBIX HCCIIEIOBAHUMN C COOJIIO/IEHHEM TpaBuil 0€30MacHOr0 O0palleHus
c 00beKTaMU U 000pYI0BaHUEM;

4) pa3BUTh YMEHHs MCIOJB30BaTh MH(POPMAIMIO OMOJOTHYECKOTO XapakTepa 3
Pa3INYHBIX HICTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIIEICTBUS CBOEH JESITEIBHOCTH TI0
OTHOIICHHUIO K OKpyXaromliei cpene, COOCTBEHHOMY 30pPOBBIO; OOOCHOBBIBATH U
coOmr01aTh MEPHI MPOPHIAKTHKY 3a00IeBaHUT.

6) copmupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHKEHUN OMOJIOTMYECKOM HAyKu U
TEXHOJIOTUM B IIPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa, pPa3BUTUH COBPEMEHHBIX
METUITMHCKUX TEXHOJIOTUH U arpOOHOTEXHOJIOTUH.



1.4. Ilepeuens

NAGHUPYEMbIX — Pe3)IbMmanmoe

oceoernue 06pa3oeameﬂbuoﬁ

oucyuniunsl (nepeuensd hpopmupyemvix Kkomnemenyuit) 6 coomgeemcmeuu ¢ ProcC
CIIO u na ocnoge ®10C COO.

Koo n
HaVMMeHOBAaHMe

bopMupyeMsIx
KOMIIeTeHLIMI

[InannpyeMsle pesyJbTaTH

OCBOE@HMS OUCLIMIIJIVMHEI

O6umel

IvcunnnmuuapHsie?

OK 01. Berbupatp
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BOCIUTAHUS:
- TOTOBHOCTH K TpPYIY,
[IEHHOCTH MacTePCTBa, TPYAOTIO0uE;

OCO3HaHHC

- TOTOBHOCTh K aKTHBHOM JACATCIIbHOCTH

TEXHOJIOTMYECKOMN 51 COLIMAJIBHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh
MHULMUPOBATH, IJIAaHUPOBATh U
CaMOCTOSITEJIBHO ~ BBIMIOJIHSTH  TaKylO
NeSITeNIbHOCTD;

- MHTEpeC K pas3au4HbM  cdepam

pohecCHOHANTBHON JIeATETLHOCTH,
OBnazneHue yHUBEpCaJIbHBIMH y4eOHBIMU
M03HABATEIbHBIMU JIEHCTBUSMMU:

a) 0a3oBble JIOTHYECKHe JIeliCTBUS:

- CaMoCTOSITeNIbHO (OpPMYIUPOBATH U
aKTyaJIM3UpPOBATH npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK
Wi JUIsL  CpaBHEHUS,
Kkiaccudukanuu u 0000IIeHUS;

- ONpenensaTh LEIu  AeSTeIbHOCTH,
3a/laBaTh MapaMeTpbl W KPUTEPUU UX
JOCTHKEHHUS;

OCHOBaHMUA

- BBISIBJIATH 3aKOHOMCPHOCTHU u
IpOTHUBOpPCUUS B pacCMaTpuBaCMbIX
SIBJICHHAX,

- BHOCUTb KOPPCKTHBBI B ACATCIBbHOCTD,
OLCHUBATL COOTBCTCTBUC PC3YJIbTATOB
nejisiM, OLCHHUBATH PHCKU MOCIEICTBUI
JACATCIIbHOCTH,

- Ppa3BHUBATb KPCATHBHOC MBINIJIICHUC TIpU

c(hopMUPOBAHHOCTh 3HAHUN O MECTE

U ponu OHOJOTMM B CHCTEME
HAay4YHOTO 3HAHUA, (PYHKIIMOHATHHOU
TPaMOTHOCTH YeJI0BeKa TUTSt
pelIeHus >KU3HEHHBIX MPo0JIeM;

c¢(hopMUPOBAaHHOCTH YMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIATAIOIITUX OMOJIOTHYECKIX
TOHSITHI:

TEPMHUHOB n KHU3HBb,

KJIETKA, TKaHb, OpPraH, OPraHU3M,

BUJ,  TOMYJSIMS,  OKOCHCTEMA,
onoreHo3, Owmocdepa; MeTadoIU3M
(oOMeH BemiecTB M MpeBpalleHue
SHEPruH), rOMeOCTa3
(camoperynsmus), OnocuHTe3 Oemka,

CTPYKTYypHasd oOpraHu3anus KHUBbIX

CHCTCM, JAUCKPCTHOCTD,
CaMOpPECTyJAIus,
CaMOBOCIIPONU3BCACHUC

(penpoayKiius), HaCJIEICTBEHHOCTD,
M3MEHYUBOCTb, SHEPro3aBUCUMOCTb,

pOCT W pa3BUTHE, YypPOBHEBas
Opra"uzaius;

c(hOopMUPOBAaHHOCTH YMEHUS
packpbIBaTh coJiep)KaHue
OCHOBOITOJIAraloIINX OMOJOTHYECKUX
TEOPUHW W THUIOTE3: KJIETOYHOMU,
XPOMOCOMHOM, MYTaIlMOHHOM,
SBOJIFOLIIMOHHOM, MIPOUCXOXKICHUS
JKU3HM U YEJIOBEKA;
c(hOopMUPOBAaHHOCTH YMEHUS

! YkassiBatotcs mranoCTHEIE H MmertanpenmerHsie pe3ynbratel n3 PI'OC COO (B nocnenueit penaknuu ot 12.08.2022),

(dhopMmupyembIe 00111e00pa30BaTETHHON TUCIIHTUTMHON

2Z[I/IcuI/Ir[JH/IHapHLIe (mpeaMeTHBIE) pe3yNnbTaThl yKas3biBaroTcs B cooTBeTcTBHU ¢ PI'OC COO (B mocnenHel peaakuun ot

12.08.2022)




PEIICHUH KU3HEHHBIX TPOOIEM

0) 0a3oBble HCCJIe10BaTeIbCKUE
JefiCTBUA:

- BJIQJICTh yuebHo-

MPOEKTHOMN

HaBbIKaAMHA
HCCIIEA0BATCIIHLCKOM Hu
ACATCIBbHOCTH, HaBBIKaAMU paspemeHI/m
mpooem;

- BBIABJISATH HpI/IqI/IHHO -CJICACTBCHHLIC

CBA3M U  aKTyaJu3upoBaTh  3ajady,

BBIJIBUT'AaTh TUIIOTE3Y €C peucHu,

HaxOJIUTh apryMEHTBI JUTS
YTBEPKJICHUH,

rnapamerpsl  H

JOKa3aT€JIbCTBa CBOUX

3aJaBaThb KpUTEpUU
pelieHus;

- AHAJIM3UPOBATH IOJYYCHHBIC B XOJIC

pEeICHUA 3aga4du PE3YIbTATHI,
KPUTHYCCKHU OIICHMUBATH nux
JOCTOBCPHOCTD, IMPOTrHO3UPOBATH

W3MEHEHNE B HOBBIX YCIIOBHSIX;
- yMeTb
MO3HABATEIbHYIO M MPAKTUYECKYIO
00JacTH KU3HECSITEIbHOCTH;

- yMETb HUHTETPUPOBATh
Pa3HbIX IPEeIMETHBIX 00acTei;

- BBIIBUraTh HOBBIE HJIEH, MpearaTh
OpUTHHAJIbHBIE TIOJIXO/Ibl U PELICHUS;

- CHOCOOHOCTH HX HCIIOJL30BaHUSI B
M03HABATEILHON 1 COHH&HBHOﬁ IMPAKTHUKE

MEPEHOCUTDH 3HaHUA B

3HaHUsA U3

PpacCKphbIBATb OCHOBOIIOJIararomue

OMoJIOTHYECKIe 3aKOHBI u
3akoHomepHoctu (I. Mennens, T.
Moprana, H.I.

Iexkensa, ®. Mromnepa, K. bapa),

Basuniosa, DO.

rpaHullbl HUX [PUMEHUMOCTH K
JKUBBIM CUCTEMAaM;

npuoOpeTeHNE OMbITa MPUMEHEHHUS
OCHOBHBIX

MCTOJ0B HAay4YHOI'O

MMO3HAHU, HCTIOJIE3YEMBIX B
OnoJIOTUN:; HAOIIOIEHUS U OTMMCAHUS
JKUBBIX

CHUCTEM, ImponeccoB n

SIBJICHWIA, OpraHu3aluu u
IPOBEICHUS OMO0JIOrMYECKOTo
IKCIIEPUMEHTA, BBIJIBIDKCHUS
THIIOTE3, BBISBICHUS 3aBUCHMOCTHU

MCXKIAY UCCIICAYEMBIMU BCIIMYMHAMU,

00BsCHEHUS TTOJTy4EHHBIX
pe3ynpTaToB U (GOPMYIUPOBAHUS
BBIBOJIOB c HCIIOJIb30BAHUEM
HAay4YHBIX  TOHSTHUHA, TEOPUH H
3aKOHOB;

c(hopMUPOBAaHHOCTH YMEHUS

BBIICTISITh CYILIECTBEHHBIE MPHU3HAKU
BHUPYCOB, MPOKApUOT U
OJIHOKJICTOYHBIX u
MHOTOKJIETOYHBIX

KJIIETOK
JYKapHOT;
OpraHu3MOB,
BUJIOB, OMOT€OIICHO30B M 3KOCUCTEM;
OCOOCHHOCTH  TPOIIECCOB
BEIICCTB U IMPEBpAILICHUS YHEPTUU B
dboTocHHTE3A,
TUTACTHYECKOTO M 3HEPreTHYECKOTO
oOMeHa,

oOMmeHa
KIIETKE,
XEMOCHHTE3a,  MHTO3a,
Meio03a, OIUIOJOTBOPCHHMS, Pa3BUTHS

U Pa3MHOXKEHHUS, WHIUBUAYaJILHOTO
pa3BUTHUS OpraHu3Ma (OHTOreHe3a),

00pBHOBI 3a CYLIECTBOBAaHHUE,
€CTECTBEHHOTO oT0opa,
BUI000pa30BaHuUs,

MPUCTIOCOOJICHHOCTH OPraHu3MOB K
cpene oOuTanus, BIIMSTHUS
KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOTIOTEHHBIX ~ M3MEHEHUH B
DKOCHCTEMAaX CBOE€H  MECTHOCTH,
KpyroBOpoTa BEIIECTB u

npeBpalleHne sHepruu B ouocdepe;




c(hOpMHPOBAHHOCTh YMCHHSI PEIIaTh
OMOJIOTUYECKHE 3a7aud, COCTaBIIATH
T€HOTUITUYECKHUE CXEMBI

CKpClIiuBaHusa JId pPa3HbIX TUIIOB

HacJIeJOBaHUs MIPU3HAKOB y
OPraHu3MOB, COCTaBJSITb  CXEMBbI
nepeHoca BEIIECTB W DJHEPIUH B
IKOCUCTEMAX (uenu IIUTaHUs,
MIUIIEBHIE CETH)
OK 02. B o0jacTH HEeHHOCTHM  HAYYHOTo | C(hOPMHPOBAHHOCTH YMEHHI
Hcnone3oBarh MO3HAHMA: KPUTHUYECKH OIIEHUBATD
COBPCMCHHBIC - cOPMHPOBAHHOCTH MHPOBO33PEHHUS, | HHPOPMALIHUIO OMOJIOrHYECKOTO
CpeICTBa MOUCKa,
AHATIA 11 COOTBETCTBYIOIIETO COBPEMEHHOMY | COJIepKaHus, BKJIIOYAIOITYIO
WHTepIpeTAIHH YPOBHIO pa3BUTHS HayKu U | TICEBJOHAYYHbIC 3HAHUS u3
uHpOpMALMH 1 0OIIIEeCTBEHHONW MPAKTHKHA, OCHOBAHHOTO | PA3JIMYHBIX HCTOYHUKOB (CpeICTBa
HH(bOpMaHPIOHHBIC Ha Juajiore KyJjiabTyp, CHOCO6CTByIOHIeFO MAacCCOBOH I/IH(i)OpMaHI/II/I, HAay4YHO-
TEXHOJIOTMH JIIA OCO3HAHHUIO CBOCTO MecTa B | HOMYJIsSIpHbIC MaTepuabl);
BBITIOTHEHIA 347189 | o/IMKy/IBTYPHOM MHUPE; WHTEPIPETUPOBATH ITUYECKUE
MPO(ECCHOHANBHON | _ COBEPIIICHCTBOBAHUE  SI3BIKOBOM U | ACIMEKThI COBPEMEHHBIX
ACATEIbHOCTH YUTATEICKONW KYJbTYPBl KaK CpPEJICTBA | UCCIIEIOBAHUI B ouosoruu,
B3aUMOJICHCTBUSL MEXIy JIOABMH W | MEIUIMHE, OMOTEXHOJIOTHH;
MMO3HAHUS MUDA; paccMaTpuBaTh JI00aTbHBIC
- OCO3HaHME  IIEHHOCTHM  HAY4YHOM | DKOJIOTMYECKHE poOIIeMBI
NEeSATENBHOCTH, TOTOBHOCTb | COBPEMEHHOCTH, (OPMHUPOBATH T10
OCYILIECTBIISITh MPOEKTHYIO U | OTHONIICHUIO K HUM COOCTBEHHYIO
HCCIIEIOBATENIbCKYIO NESITeNIbHOCTD | TIO3UIIHIO;
WHIUBUAYAIBHO U B TPYIIIIE; c(hOpMHUPOBAHHOCTh YMEHUI
OBnazneHue yHUBEPCAIbHBIMHU y4EOHBIMU | CO37aBaTh COOCTBEHHbIE
M03HABATEIbHBIMU JIEHCTBUSAMMU: MUCbMEHHBbIE U YCTHBIE COOOIICHHUS
B) padora ¢ ungopmanueii: Ha OCHOBE OMOJIOTHYECKOU
- BJaJeTh  HABbIKAMU  MOJy4yeHHs | HH(MOpMALUU u3 HECKOJIBbKUX
nHpopMallUd U3 MUCTOYHUKOB PA3HBIX | HCTOYHUKOB, rPaMOTHO

TUTIOB, CAMOCTOSITENIbHO OCYIIECTBISATh
MOUCK, AaHallu3, CHUCTEMATH3alUI0 U
HUHTEPIPETALNIO uHpopManuu
Pa3IUYHbIX BUJIOB u dbopm
MPEACTABICHUS;

- CcO3JaBaTh TEKCTbl B  PA3JIMYHBIX
dopmarax ¢  y4eTOM  Ha3HadYeHUs

uHbOpMAllMM U LEJIeBOM ayauTOpPHUH,
BbIOMpast ONTUMAJIbHYIO bopmy
MPEJCTABICHUS U BU3YaIH3AIUH;

- OLICHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTD uHpOpMaIuy, ee
COOTBETCTBUE TIPAaBOBBIM U MOPAJIBHO-

OTUYCCKUM HOpMaM,;

MCII0JIb30BaTh MOHATHHHBIN ammapar
ouooruu




- UCIOJIb30BATh cpeacTBa
MH(POPMAIMOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHHA B
peleHnn KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3alMOHHBIX
3agad ¢ coOuoJeHueM

3PrOHOMUKH,

TpeboBaHMit
TEXHUKH 0€30I1aCHOCTH,
pecypcocOepeKeHHs,

IMpaBOBBIX W ITHUYCCKUX HOPM,

T'UT'CHBI,
HOpM
MH(POPMAITMOHHOM 06€30TacHOCTH;

- BIAJETh HaBbIKAMHU paclO3HABaHUS U
3a1uThl UHPOpPMAIK, UHPOPMAILIMOHHON
0€30MaCHOCTH JJMYHOCTH

OK 04. 3¢pdextuBHO

B3anMMOJICHCTBOBATh
u paborath B
KOJIJICKTUBE it
KOMaHJIe

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSTEILHOCTH 51
CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBBLIKAMU y4e0HO-
HCCIIEIOBATENbCKOM, MPOEKTHOM u

COITMANTBLHOM JICSITCIIFHOCTH,
Osaanenue YHHMBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH eiiCTBUSIMM:

0) coBMecTHasi 1esiITeJIbHOCTD.

- MMOHUMATh u UCIIOJIb30BATh
MpEeUMyIIECTBA KOMaHTHOM u
WHIUBUIYaIbHOU pabOTHI;

-  [pUHUMATh  LEJIM  COBMECTHOU
NeSITeNIbHOCTH, OpraHU30BbIBATH u
KOOpJIMHUPOBATh  JEUCTBUA IO €€
JOCTHUKEHUIO: COCTaBIISITh 1aH
JIEUCTBUM, paclpelessiTh POJId C Y4ETOM
MHEHUHI Y4aCTHUKOB 00cyx1aTh

pe3yIbTaThl COBMECTHOM PaOOTHI;

- KOOPJMHHUPOBATh U BBINOJHATH PadOTy
B YCJIIOBUSIX PEaJbHOTO, BUPTYaJIbHOTO U
KOMOHHHUPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYIIECTBIISITH [MO3UTHUBHOE
CTpaTernueckoe MOBEICHNE B Pa3IMYHbIX
CUTyalusiX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHne, ObITh HHUIIUATUBHBIM
OBaanenue YHHUBepPCAJIbHBIMU
PeryasiTHBHBIMU 1€ CTBUSIMU:

I') MPUHATHE ceOsl M APYTHX JIKO/Ieii:

- TpPUHUMATh MOTHBBI W apPTYMEHTHI
JPYTUX JIOJIEH MpU aHaTu3e Pe3ylbTaToB
JESATENHHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JAPYTHX
JIIOZIEH Ha OIINOKH;

[Ipuobperenre ombITa MPUMEHEHHUS
OCHOBHBIX ~ METOJIOB  HAy4HOTO
TTO3HAHWS, HCTIOJTB3YEeMBIX B
Oonosorun: HAOTIOEHUS U OTIUCAHUS
KUBBIX  CHCTEM, TPOIECCOB U
SBJICHU; Opra"u3anuu 51
MIPOBECHHUS OHMOJIOTNYECKOTO
AKCIIEPUMEHTA, BBIJIBFDKCHUS
TUTIOTE3, BBISABJICHUS 3aBUCUMOCTH
MEXy UCCIICTyeMbIMU BEJIMUNHAMM,

00BsICHEHUS MOJIYYE€HHBIX
pe3ynpTaToB U (HOPMYIUPOBAHUS
BBIBOJIOB c UCIIOJIb30BAaHUEM
HAay4HbIX IOHATHH, TEOPUH U
3aKOHOB




- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP
C MO3UIMU JPYroro 4ejaoBeKa

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYyKaromen
cpensl,
pecypcocOepexeHII0
, IPUMEHSTH 3HAHHSI
00 U3MEHEHUU
KITUMATa, TPUHITATIBI
OEpeKITUBOTO
MIPOU3BO/ICTRA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaITUSIX

B 00J1acTH 3K0JI0rH4€CKOro

BOCIIUTAHMSI:
- chopMHpPOBAHHOCTh  JKOJOTHYCCKOU
KYJbTYpHI, IMOHUMaHHE BIIMSTHHS

COIIMATIBHO-9KOHOMUYECKUX  IPOIIECCOB
Ha COCTOSIHUE MPUPOJHOM M COLUAIBHOMN
cpensl, OCO3HaHue rJ1I00aJIbHOTO
XapakTepa SKOJIOTHUECKHUX MPoOIIeM;

- IUIAaHUPOBaHWE U  OCYIIECTBIICHUE
JNEUCTBUHA B OKpYXKalOIIEH Cpele Ha
OCHOBE 3HAHUA ILele yCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTHUBHOE HETPUATHE NEUCTBUH,
MPUHOCSIIUX BPEI OKPYKAIOIIEH CPENE;
- YMEHHUE MIPOTHO3UPOBATH
HEOIaronpusTHLIE IKOJIOTHYECKUE
TOCJIEICTBUS MIPEANMPUHIMAEMBIX
JNENCTBHM, MPEAOTBPAIATh UX;

- pacuiupeHue OmbITa JIEeATeTLHOCTH
9KOJIOTUYECKOM HANPaBICHHOCTH;

- OBJaJeHUE  HaBbIKAMH  y4eOHO-
HCCIIe0BATEIIHLCKOM, MPOEKTHOM U
COLIMAILHOM OESITEILHOCTH

CdopmupoBaHHOCTH YMEHUS
MPUMCHSITH MTOJIyYCHHBIC 3HAHUS IS
00BsICHEHUS OMOJIOTHYECKHUX
MpOUECCOB M SBJICHUH,  JUIS
MPUHSITHS TPAKTUYCCKUX PEIICHUH B
IMOBCECAHEBHOM JKM3HH C  IICIIBIO
oOecreucHHsT 0O€30ITIACHOCTH CBOETO
3I0POBBS M 3JI0POBBSI OKPYKAFOIIIAX

moAe, coONrofeHus — 3J0pOBOTO
oOpa3a JXKHM3HM, HOPM TIPaMOTHOIO
MOBE/ICHUS B OKpYyKaromen
NPUPOJHOM  cpele;  NOHUMAaHHE
HE00X0IMMOCTH HCIIOJIb30BaHUS
NOCTHKECHUU COBPEMEHHOM
Onosorn M OWMOTEXHOJIOTHUH JUIS
paloHaIbHOIO
MIPUPO/IONIOJIE30BAHUS




2. CTPYKTYPA U COAEP)KAHUE YUEBHOHN JUCIUILINHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bun yue6Hoii padoThI Oobvem uacos

MakcuMasbHasi yueOHas HArpy3Ka (Bcero) 72
Oobs13aTesqibHAsi ayaMTOpHAst Yy4deOHast Harpy3ka 72
(Bcero)
B TOM YHCIIC:

3aHATHS JICKIIUOHHOT'O THIIA 42
B TOM 4YHCJIEe MNpodhecCHOHATBHO-OPUEHTUPOBAHHOE 2
COJIep>KaHHe

MPAKTUYECKUE 3aHATHUS 30
B TOM 4HCle Mpo(ecCHOHaTbHO-OPUEHTUPOBAHHOE 10
COJICp>KaHNe
[TpomexyTouHasi aTTecTarus Hud.3auet

2.2. CTpyKTYpa AUCHUIJIMHBI

KoanuecTBO AYJIUTOPHBIX YaC0B

HaumeHnoBaHue pa3ieioB U TeM Bcero | Teopernueckoe | IlpakTnueckn
o0yueHmne € 3aHATUS

Pa3znea 1. KineTrka — cTpyKTYpHO- 18 12 6
(GYHKIMOHAIbHAS eIMHULA KMBOT0O
Tema 1.1.
Buosorus kak Hayka. O0mas 2 2 -
XapaKTEePUCTUKA KU3HU
Tema 1.2.
CTpPYKTYpPHO-()yHKIIMOHAIbLHAS 6 2 4
OpraHu3anus KJIeToK
Tema 1.3. CTpyKTYpHO-(PYHKIHOHAJIbHbIE 4 2 2
(akTOopbI HACIEACTBEHHOCTH
Tema 1.4.
OO0OMeH BellecTB M MpeBpalliecHUe JHEPTUU 2 2 -
B KJIeTKe
Tema 1.5. ZKn3HeHHBI MUK KJIECTKH.

N 4 4 -
MuTto3. Meiio3
Pazpnen 2. Crpoenue u GpyHKIUHU 20 12 8
Ooprasuszma
Tema 2.1. Ctpoenne opranusma 2 2 -
Tema 2.2. 2 2
@opMbl pa3MHOKEHHSI OPTaHU3MOB )
Tema 2.3.
OHnTOreHe3 pacreHuii, ;)kUBOTHbIX U 2 2 -
YyeJioBeKa
Tema 2.4. 3aKOHOMEPHOCTH HACJIEJOBAHUSA 6 2 4
Tema 2.5. CuensieHHOe HACJIeA0OBAHHUE 4 2 2

MPHU3HAKOB
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Tema 2.6. 3aKoOHOMePHOCTH H3MEHYHBOCTH
4 2 2
Pa3nea 3. Teopus 300NN 8 3] 2
Tema 3.1. UcTopusi 3BOJIIOIIHOHHOTO
yueHusi. MUKPOIBOJIOIHS )
Tema 3.2. Makpo3BoJIIOIUs.
BoO3HHKHOBEHHE H Pa3BUTHE KU3HU HA 4 2 2
3emure
Tema 3.3. [IpoucxoxaeHue yejoBeKa — 2 2 )
aHTpoONorexHe3
Pa3nes 4. JxoJiorus 18 10
Tema 4.1. IxoJiorudeckue paxkTopbl U A 2
Cpelbl KU3HH
Tema 4.2. Ilonyasuus, cooduiecTBa, 4 2 0%
IKOCHCTEMBI
Tema 4.3. buocdepa - riodanbHas 2 2 )
IKOJIOTHYECKAs cucTeMa
Tema 4.4. Bansinne aHTPONOreHHbIX 4 2 2
dakTopoB Ha Ouochepy
Tema 4.5. Bausinue counaabHO-
IKOJIOTHYECKHX (DAKTOPOB HA 30POBbe 4 2 2*
YyeJa0BeKa
Pasnen 5. buoJiorust B :Ku3Hu™ 8 4 o*
Tema 5.1. BUOTEXHOI0THH B KU3HH 4% 0% 0%
KaKIoro™
Tema 5.2. buorexHosoruu B 4 2 4%
NPOMbIIVIEHHOCTH™
Bcero no aucuuninHe 72 42 30
2.3 Temamuueckuil nian u cooepricanue y4eoHol OUCYUnNIUHbL
Conep:xanue ydyeOHOro marepuaja (0CHOBHOE U
DopmMupyeMbl
HaumeHoBaHue npodeccuoHAJIbLHO-OPUEHTUPOBAHHOE), Oo0bem o
pa3iesioB U TeM JIa0opaTOpHbIE U MPAKTHYECKHE 3aHATHUS, 4yacos
N KOMIIETeHIIUH
NPHUKJIATHONH MOAYJIb (IPU HAJINYHMH)
1 2 3 4
Pa3nen 1. KiieTka — cTpyKTYpHO-()YHKIIMOHAJIbHAS €INHULA KUBOT0 18
Tema 1.1. OcCHOBHOE CO/Iep:KaHue 2 OK 2
Buosaorus kak Teopernueckoe o0yueHune: 2
Hayka. Oomas CoBpemeHHbIe OoTpaciu Ouosiornueckux 3HaHui. CBS3b
XapaKTePUCTHKA | Gyonoruu ¢ ApYruMy HayKaMu: OHOXUMUS, OnoQu3nKa,
KH3HH OuoHuka, reHoreorpapus u np. Poab u  Mecto
Oouonoru B (OPMUPOBAHUM COBPEMEHHOW HAy4HOU
KapTHHBI MHpa. YPOBHU OpraHU3alliu KUBOH MaTepUH.
OOmiass xapakTepHCTUKAa JKU3HHU, CBOMCTBA IKHUBBIX
cucTeM. XMMHUYECKHUM COCTaB KIIETOK
Tema 1.2. OcHoBHOE coaep/kaHue 6 OK-1
CTpykKTypHO- Teopernyeckoe o0yueHue: 2 OK-2
¢ynknuonanbHaa | Kinerounass teopust (T. Illsamn, M. Illneiimen, P. OK-4
opranu3zanus BupxoB). OcHOBHBIE TMOJIO)KEHHS  COBPEMEHHOM
KJIETOK KJIETOYHOW Teopuu. THUIMBI KIETOYHON OpraHHU3aIiu:
MIPOKAPUOTHIECKHIA U 9YKapUOTHUECKUU.
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OOHOKJIETOUHBIE M MHOTIOKJIETOYHBIE OPraHU3MBI.
Crpoenue mpokapuoThueckon kietku. CrpoeHue
9YKapHOTHYeCKON KkieTku. Heknetounsie QopMel
KHU3HU (BUPYCHI, OakTepruodarm)

HpaKaneCKne 3aHATHUSA:

1. IIpakTnueckas padora «CTpoeHHne KIeTKH»
Paccmotpers  cTpoeHHMe — KIETKH (pactenus,
KUBOTHbIE, TpUObI) M KIETOYHBbIE BKIIOYEHUS
(kpaxmai, KapOTHHOU I, XJIOPOTLIIACTHI,
XpOMOILIACTHI)
IloarotoBka  MHUKpOIpENnapaToB, HaONIOJEHUE C
IIOMOIUIbI0 MUKPOCKOIIA, BBISBICHUE PA3IHunil MEXITY
M3y4aeMbIMU 00BbEKTaMH, (OPMYIHPOBAHUE BHIBOJOB

HpaKanecKHe 3aHATUA:

2. IIpakTHyeckass padora «BupycHbie u
0akTepuaJibHbIE 3a00J1eBaHUA». OO6mue
TIPUHIIUIIBI MCIOJIb30BaHUS JIEKapCTBEHHBIX
BEIECTB. OcobenHoctu MPUMEHEHUS
aHTHONOTHKOB. [IpencraBnenne ycTHbIX cOOOLIEHUM
C TMpe3eHTalieil, MOArOTOBJIIEHHBIX IO TEPEUHIO
VMCTOYHUKOB, PEKOMEHJOBAaHHBIX MPENoJaBaTesIeM

Tema 1.3.
CrTpykTypHO-
(pyHkuHOHAIBLHBIE
dakTopsl
HACJIeICTBEHHOCTH

OcHOBHOE coiepkaHue

Teoperuyeckoe o0yueHue:

XpomocomHass Teopust T. Moprana. CrpoeHune
XpPOMOCOM. XpOMOCOMHBIN Habop KJIETOK,
TOMOJIOTUYHBIE M  HETOMOJIOTMYHBIE XPOMOCOMBEI,
TaruIOUIHBIA U JAUTUIOUAHBIA Habop. HykienHoBbie
kuciotel: JHK, PHK nHaxoxaeHwe B KIETKE, HX
ctpoerre W (QyHknuu. MarpudHble TIPOIECCH B
KJIETKE: peTUIMKaIus, OMOCHMHTE3 OelKa, peraparus.
I'eHeTHyecKuii KO U €ro CBOKMCTBA

IlpakTnyeckue 3aHATHS:

3. lIpakTnueckasi padora «Pemenue 3axa4 Ha
onpe/ejieHUe MOCIeI0BATEIbHOCTH HYKJIEOTH/IO0B,
AMHHOKMCJIOT B HOPMe M B cjly4yae H3MeHeHHsl
MocJie0BaTeJbHOCTH HYKJIeoTua0B JTHK»

OK-1
OK-2

Tema 1.4,

OOMeH BelecTB U
npeBpaiieHue
JHEPruH B KJIeTKe

OcHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHune:

[Tonsitue MeTaboIn3M. AccuMunsus u
JTUCCUMUIIALIMSA — JIBE CTOPOHBI MeTabonmu3ma. Turbl
oOMeHa BeIIeCTB: aBTOTPO(MHBIA W TeTEPOTPOQHBIH,
a’poOHBI W aHadpoOHbIH. IlmacTuueckuii oOMeH.
DOTOCUHTE3. XEMOCHHTES

OK -2

Tema 1.5.
KN3HeHHBIA MUK
KJIeTKU. MuTo3.
Meiio3

OcHoBHOE coaep/kaHue

SN

Teopernueckoe o0yueHue:

SN

Knerounsrit IIUKJI, €TO MMEPUOIbI. MI/IT03, €ro craauu u
IMPpOUCXOaAIIHE IMPOLICCCHI. buomorundyeckoe 3HaueHHe
MHUTO3a.

OK - 2
OK - 4

Meiio3 u ero craguu. IloBegenue xpomocoM B
Mmeiioze. KpoccunroBep. buonormdyeckuid  cMbICH

Meno3a

Pa3nes 2. Ctpoenne u GyHKIIMHM OPraHu3Ma

20

Tema 2.1.

| OcHoBHOE conep:kanme

OK-2
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Ctpoenue Teopernueckoe o0yueHue: OK-4
Ooprasusma MHOTOKJIETOYHbIE OpraHu3Mbl. B3anMoCBs3b OpraHoB

U CUCTCMbI OPraHoOB B MHOTI'OKJICTOYHOM OPraHu3Me.

l'omeocTaz opraHusmMa U €ro MOAJEPKAHUE B

IIPOLIECCE JKU3HENEATENbHOCTH
Tema 2.2. OcHoOBHoOe coJiep:kaHue OK-2
DopMbI Teopernueckoe o0yueHue:
Pa3MHOKeHUs! @opMbl  pa3MHOXKEHUS OpraHu3MoB. becrnosioe u
OpPraHu3MoB I10JIOBOE pa3MHOKEHHUE. Bune Oecrosioro

pa3sMHoxkenus. [lonoBoe pazmHokeHue. ['amerorenes

y xuBOTHbIX. Criepmarorene3 u ooreHes. CTpoeHue

H0JIOBBIX KJI€TOK. OII00TBOpEHNE
Tema 2.3. OcHoBHOE coepxaHue OK-2
Onrorenes Teoperuueckoe oGyueHue: OK-4
pacTeHmii, NunuBuayansHoe pa3ButTHe OpraHU3MOB.
KHBOTHBIX U OMOpuorenes u ero craauu. IlocTamMOpHOHANBHBIM
YyeJIOBEKa nepuos. CTraauu NOCTAIMOPUOHAILHOTO Pa3BUTHUA Y

JKHUBOTHBIX M  YCJIOBCKa. pr[MOC H  HCOPsAMOC

pasButHe. buonornyeckoe cTapeHHe U CMEPTb.

OHTOreHe3 pacTeHHI
Tema 2.4. OcHoBHoOe cojiep:kaHue OK-2
3axkonomepHocTun | Teopernyeckoe o0y4ueHue: OK-4
HacJICNOBaAHUsA OCHOBHBIE TIOHATUS TEHETHUKH. 3aKOHOMEPHOCTH

o0pazoBaHus ramer. 3aKOHEI I. Meunens

(MOHOTHMOpHUIHOE W TOJUTHOPUIHOE CKPEIIUBAHHUE).

B3aunMonelicTBie reHoB

IlpakTnyeckue 3aHATHS:

4.IlpakTnueckasi padora «PemeHue reHeTHYECKHUX

3agau»

3amaun Ha OMpeieIeHHe BEPOSITHOCTH BOSHUKHOBEHHUSI

HACJIEJICTBEHHBIX IPU3HAKOB IPH MOHO-, JH-,

HNOJIMTUOPUIHOM M aHAJIM3UPYIOIIEM CKpeUIMBaHUH,

COCTaBJICHUE T'€HOTUITUYECKUX CXEM CKpEIIMBaHUS
Tema 2.5. OCHOBHOE CO/Iep:KaHue OK-1
Cuemnuiennoe Teopernueckoe o0yueHue: OK-2
HacJIeJJ0OBaHue 3akonpl T. Moprana. CueruieHHOE Hacjel0BaHue
NPHU3HAKOB TeHOB, HapylieHue cuervienus. HacnenoBanue

PU3HAKOB, CLICTTICHHBIX C MOJIOM

IlpakTH4ecKkue 3aHATHA:

5. Ilpaktuyeckas padora Pemenue 3agauy Ha

onpejaeieHue BEPOSITHOCTH BO3HMKHOBEHHS

HACJIC/ICTBEHHBIX TNPH3HAKOB INPH CHEIVICHHOM

HACJICIOBAHUM, COCTABJICHHE TCHOTHIHYECKHX

CXEM CKpeIIHBAHHUS
Tema 2.6. OcHoBHOE coaep/kaHue OK-1
3axonomepHocrn | Teopernueckoe odyuenue: OK -2
N3MEHYUBOCTH W3MeHunBOCT TNpU3HAKOB. BHIBl HW3MEHYMBOCTH: OK-4

HacleACTBEHHAass WM  HEHACJEJCTBEHHas.  3aKOH
TOMOJIOTUYECKUX pAIOB B HACJIEICTBEHHOU
m3menunBocty (H.M. BaBunoB). MyranuonHas
TEOpHUs U3MEHYMBOCTU. BUABI MyTalMil ¥ IPUYMHBI UX
BO3HHUKHOBEHMUS. Kapuotun YEJI0BEKA.
HacnenctBennsie 3a0onieBaHus 4enoBeka. |'eHHbIE U
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XPOMOCOMHBIE ~ 0O0JIe3HH  4YeJjoBeka. boyiesHn ¢
HACJICICTBEHHON IMPEIpPacOIOKCHHOCThIO. 3HAUCHUE
MeI[HL[HHCKOﬁ FCHCTUKHW B HOpPCAOTBpAlICHUH U
JICYCHUH FCHETHYCCKUX 3a00JICBAaHHUI YEIOBEKa

IIpakTHyecKHe 3aHATHA: 2

6.IlpakTnueckas padora «Pemenue 3axay Ha

onpejeJieHHe THIA MYTallMH» Tpu  [epenaye

HACJIEJICTBEHHBIX MIPU3HAKOB, COCTaBJICHUE

TCHOTUITMYCCKUX CXEM CKPCIIMBAHUA
Paznen 3. Teopus 3Boionun 6
Tema 3.1. Uctopusi | OcHOBHOe cojiep:kaHue 2 OK-2
3BOJIIOLINOHHOI 0 TeopeTnyeckoe odyueHue: 2 OK-4
YYeHHus. [Teprie aBomonmonnsie koHuenuuu (OK.b. Jlamapk,
Muxpossoarouust | XK.JI. Brodhdon). DBomonmonnas teopust Y. lapsuna.

CuHTeTHdeckas T€OpUs HBOJIIOLIMM U €€ OCHOBHBIE

MTOJIOXKEHHUSL.

Mukpossomtonuda. Ilomymsanus kak 31eMeHTapHas

€IMHHIIAa  DBOJIIOLMU.  ['€eHeTHMYecKue  OCHOBBI

SBOJIIOIMH. DJEMEHTapHble (aKTOpPhl HBOJIOLHUU.

EcrecTtBeHHBIli 0TOOp — HampaBisomuid  GakTop

sBomonMM.  BupooOpa3oBaHume — Kak  pe3ynabTar

MHUKPO3BOJIIOLIUN
Tema 3.2. OcHOBHOE coJiepkaHue 4 OK-2
Maxkpossoaonusi. | Teopernueckoe o0yyeHHe: 2 OK-4
BosnuxknoBenue u | Makpossostorusi. POpMbI 1 OCHOBHBIC HAMpPaBICHHS
pa3BUTHE KU3HU makposBostonnn (A.H. Ceepuios). [lytn noctrxenus
Ha 3emuie OMOJIOTHYECKOTO nporpecca. CoxpaHeHnue

OropazHooOpa3us Ha 3emle.

['mnoTte3bl U TEOpUK BOSHUKHOBEHHUS )KM3HU Ha 3eMIIE.

[losiBneHre mMepBBIX KIETOK W WX SBOJIOLUS.

[IpokapuoTsl u  sykapuotbl. I[IpoucxoxneHue

MHOTOKJIETOYHBIX ~ OpPraHu3MOB.  BO3HUKHOBEHHE

OCHOBHBIX [IaPCTB SYKApUOT

IIpakTH4yecKkue 3aHATHUSA: 2

7. IIpakT4yeckas padora «['umoTe3bl

NPOUCXO0KIeHHS KIU3HU Ha Jemuie»
Tema 3.3. OcHOBHOE CO/Iep:KaHue 2 OK-2
IIpoucxoxnenuede | TeopeTnueckoe o0yyeHHe: 2 OK-4
JIOBeKa — AHTpOMONOTHS — HayKa 0 YeloBeKe.
aHTpoIoreHe3 CucremaTndeckoe NojiokeHue yenoBeka. CXOJICTBO U

OTJIMYMS YeJOBEKa ¢ KMBOTHBHIMU. OCHOBHBIE CTaUU

aHTPOIIOreHe3a. JBOJIIOLMS COBPEMEHHOTO YEIOBEKA.

Yenosedeckne pacel M UX €IMHCTBO. Bpems u nytu

pacceneHus YeJI0BEKa 1o IIJIAHETE.

ITpucnoco6aeHHOCTh YeJ0BEKa K pa3HbIM YCIOBHSIM

cpensl
Pasnea 4. Dxosorus 18
Tema 4.1. OcHoBHOE coaep/kaHue 4 OK-1
JIKOJIOTHYECKHE Teopernueckoe o0yueHue: 2 OK-2
(akTopnl M cpeanl | Cpenpl OOMTaHHS OPraHW3MOB: BOJHAs, Ha3eMHO- OK-7

JKU3HU

BO3AYyIIHAsA, IIOYBCHHas, BHYTPUOPraHU3MCHHAa.
DU3UKO-XUMHUYECKHE OCOOCHHOCTHU cpea o OuTaHus
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opranu3MoB. IlpucnocoOnenust opraHu3MoB K >KU3HU
B pa3HbIX cpeaax. [loHsATHE SKOJIOTHYECKOTO (haKTopa.
Knaccudukamus sxonorndyeckux ¢axtopos. [IpaBuio
munumyma lO. JIubuxa. 3akoH TosiepaHTHOCTH B.
lendopma

HpaKTuqecm/le 3aHATUA:

8. JIpakTnueckasn paGora «Pemenue
JIKOJIOTHYECKHUX 32129

Tema 4.2.

Honyasuus,
coo0IecTBa,
3KOCHCTEMbI

OcHoBHOE COACPKaHUuE

TeopeTn'{eclcoe oﬁyqelme:

DKOJIOTUYeCKasi XapaKTePUCTHKA BUIA U TOIMYJISIUH.
OKoJloTHYecKasl ~ HUIa  BHJA.  DKOJOTHYECKHE
xapaktepuctukd  nonyisiuu.  CoolmectBa
sKocHucTeMbl. bromneno3 u ero crpykrypa. CBssu
MEXIy opraHum3dMamMu B OuorneHo3e. CTpyKTypHBIE
KOMITOHCHTHI IKOCHCTEMEI: TIPOTYIIEHTHI,
KOHCYMEHTBI, PEAyIeHTH. KpyroBopoT BemecTB u
MTOTOK SHEPTUU B 3KocucTeMe. Tpodudeckne ypoBHU

IIpakTHYecKue 3aHATHS:

9. I[IpakTuyeckasn paGora  «CocraBjieHHe
TpopuyecKux uened W mNMpaMug OMOMACCHI U
JHEPruuM B IKocucTremax.» Tpoduyeckue 1enu u
cetu. OCHOBHBIE MOKAa3aTEIN 3KOCUCTEMBbI. bromacca
U NOPOAYKUIHS. OKOJOTHMYECKHE NUPaMUIbl YHUCEIL,
6uomaccel u sHepruu. [IpaBuio nupaMubsl SHEPTHH.
Pemenue NPAKTHKO-OPHEHTHPOBAHHBIX
pacyeTHBIX 3aJaHMH 10 TEPEHOCY BEUIECTBA U
SHEPrUHU B DKOCHCTEMaxX C COCTaBJIEHUE TPOPHUUECKUX
1ene u nupamua OMoMacchl U SHEPTUU

OK-1
OK-2
OK -7

Tema 4.3.
buocdepa -
rjaooajJbHas
JKO0JIOTHYECKAas
cucTreMa

OcHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

buochepa — xkuBas oOosouka 3emnu. PazBurtme
npeacTtaBieHnii o Oumocdepe B Tpymax B.U.
Bepnanckoro. O6nactu 6uocdepsl U €€ KOMIIOHEHTHI.
JKupoe BemecTBo 6uocdeps! U ero pyHKIHH.
3aKOHOMEPHOCTHU CYIIECTBOBAHUS ouocdepsl.
Ocobennoctu o6uochepsl KaK IJI00AJIBHOM
sKocucTeMbl. J[nHaMmuyeckoe paBHOBecHe B Ouocdepe.
KpyroBopoTs! BeniecTB 1 OMOT€OXUMUYECKUE ITUKIIBI.
['moGansHbIE JKOJIOTHYECKHE poOIIeMbI
COBPEMEHHOCTHU

OK-1
OK -2
OK -7

Tema 4.4.
Bausinue
AHTPONOreHHBIX
(pakTopos Ha

onocdepy

OcHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue:

AHTpPOTIOTEHHBIE ~ BO3JCHCTBUS  Ha  Ouocdepy.
3arps3HEHUs1 KaK BHJI aHTPOIOT'€HHOTO BO3AECHUCTBHSL.
AHTpoONOTeHHble  BO3JeicTBUS  Ha  aTMocdepy.
BozneiictBuss Ha ruapocdepy. BosgpelictBus Ha
autocdepy.  AHTpOINOTeHHbIE  BO3JCHCTBUSA  Ha
OuoTHUECKHEe CcO0OIIeCTBA. YTIIYOJIEHHO M3Y4aroTCs
OTXO/IB, CBSI3aHHbIE C OTIpE/IeIEHHOM
npodeccreit/CrenuatbHOCThIO

IIpakTHYecKHe 3aHATHSA:

10.. IpakTHyeckoe 3ansaTue «OTX0ABI

OK-1
OK -2
OK -4
OK -7
IIK ...
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MMpoOu3BOJACTBA»

*B Tom uncie npodeccHoOHATBHO-
OPHEHTHPOBAHHOE CO/lePKAHNE PAKTHYECKOI 0
3aHATHA

[IpakTnueckoe 3anatue «OTX0abl Ipou3BoACTBay. Ha
OCHOBE (benepanbHOTO KJIacCU(UKAITTOHHOTO
KaTajora OTXOJIOB OTNPEACSATh KJIacC OMNACHOCTH
OTXOJIOB; arperatHoe COCTOSIHHE U  (U3NYECKYIO
(dhopMy 0TX0JI0B, 00pa3yIOIKMXCs Ha paboueM MecTe /
Ha JTanax MpOU3BOJCTBA, CBA3aHHBIC C ONPEIEICHHOM
npodeccueit/cnennanbHOCTBIO

Tema 4.5.
Bausinue
COIUAJIBLHO-
KO0JIOTHYECKHX
(¢pakrTopos Ha
310pOBbe€
yeJi0BeKa

OcHoBHOE COoACPKaHUuE

Teopeaneckoe oﬁyqe}me:

3mopoBee U ero  coctamistomue.  DakTopwl,
MOJIOKUTETFHO M OTPULIATENIFHO  BJIMSIONIME HA
opranm3M  dYeimoBeka. I[IpoGmema  TEXHOTEHHBIX
BO3JICHCTBUI Ha 37I0POBbE YEeIIOBEKA
(?7IeKTpOMAarHUTHBIE TI0JIs, ObITOBAast XUMMS,
M30BITOYHBIC IIYMBI, pauanus W T.M.). AJanTaius
opraHm3mMa 4delloBeKa K (akTopaM OKpyKaromen
Cpenpbl. [TpuHIATIBI hopmMupoBaHUs
3M0poBhecOeperatomero  mopeaeHus.  Dusmdeckas
aKTUBHOCTh W 3J0pOBhE. bHOXMMHUYECKHE acCHeKThI
paInMoOHAIBHOTO TTUTAHUS

IlpakTnyeckue 3aHATHS:

IIpakTnyeckasi pabora Ha BbIOOP:
11.TlpakTHyeckas pabora «YMCTBEeHHAast
padoTocnocoOHOCTH»

OBnaseHue MeTOJaMU ONpEIeNieHUsl IoKa3aresei

YMCTBEHHOM  pabOTOCIOCOOHOCTH, 0OBSICHCHHE

MOJIYYEHHBIX  pEe3yNbTaToB H  (popMmynupoBaHUe

BBIBOJIOB (NMMCbMEHHO) C HUCHOJb30BaHUEM HAYYHBIX

MOHATHUH, TEOPHUN U 3aKOHOB

*B Tom 4ucie npodeccuoHaIbHO-
OPUEHTHPOBAHHOE CO/leP:KAHNE IPAKTUYECKOT 0
3aHATHSA

B Ka4yecTBe TPUTTEPOB CHMIKAIOIIUX
paboTOCIIOCOOHOCTD UCIOJIb30BaTh yCIIOBHUS
OCYILECTBIIEHUSI TPOPECCUOHATBHON AEATENbHOCTH:
IIyM, TeMIIepaTypa, pu3nuecKkas Harpyska u T.1.

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

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlePKaHMe (COlep/KaHue
NPHUKJIATHOTO0 MOIYJIA)

Pasnea 5. buoJsiorus B ;Kku3HH

(e}

Tema 5.1.
BbuorexHosoruu B
JKA3HHU KaKI0T0

OcHoBHOE coaep/KaHue

SN

Teopeanecxoe COACPKAHHUC:

buotexHonorus KakK HayKa u MMpOU3BOJACTBO.
OcHoBHEBIC HaIlpaBJICHUA COBpCMCHHOf/'I
OMOTEXHOJIOTUHU. MeTto b1 onotTexHoIoruu. OOBEKThI
OMOTEXHOJIOTUHU. OTHKa OHMOTEXHOJOTHYECKUX U
TCHCTUYCCKHUX OSKCIICPUMCHTOB. HpaBI/IJ'Ia IIOMCKa H

OK-1
OK -2
OK-4
IK ...
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aHanmu3a  OuosKkosornyeckod  umHpopMmamum U3
pPa3NUYHBIX UCTOYHHUKOB (Hay4yHas W y4yeOHO-HaydHas
JAUTEpaTypa, CpeAcTBa MacCOBOM MH(pOpPMALNH, CETh
Wurepuer u apyrue)

HpaKaneCKne 3aHATUSA:

12 IpakTH4yeckas paGora «YMCTBEHHas
padoTocnocoOHOCTb»

Keficet Ha aHamm3 wuHbOpMAIMM O HAYYHBIX
JTOCTIDKEHUSIX B OOJIACTH T€HETUYECKUX TEXHOJIOTHH,
KJIETOYHOM WH)KEHEPHUH, IHUIIEBBIX OMOTEXHOJIOTUH.
3amuTa Keiica: nmpeICTaBIeHUE Pe3ysIbTaTOB PELICHUS
KEWCOB (BBICTYIIJICHUE C MTPE3EHTAINEH)

*B ToM 4ucie npogeccuoHaIbHO-
OPUEHTHPOBAHHOE COAePKaAHMNE MPAKTHYECKOT0
3aHATHUSA

Tema 5.1 ob6s13aTenbHa U1 U3y4EHUS CTYIEHTaAMU
BceX mpodeccuil/crenuanbHOCTEN

Tema 5.2. BUOTEXHO0/10rMHM B IPOMBILIJICHHOCTH (AJ151 YKPYITHEHHBIX
rpynn npogeccuii/cnennaasnocteii 07.00.00, 08.00.00, 13.00.00,
14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00,
25.00.00, 26.00.00, 29.00.00, 38.00.00, 43.00.00, 46.00.00, 53.00.00,
54.00.00 (xpome 54.02.07)

Tema 5.2.
BuorexHoIornmn
B
IIPOMBIIJIEHHOCT
n

OcHOBHOEe cogmepxaHue

Hpaxmnuecxne BaHATUSA :

[

13-14 IlpakTuyeckasi padbora PasBuTue
[IPOMEIIJIEHHOM OMOTEeXHOJIOTUM U ee
IpMMEHEHVE B XMU3HM UeJIoOBeKa, I[IOUCK U
aHanus MHOOPMALMM M3 Pa3JIMUHBIX
MCTOUHMKOB (HaydHas M ydeOHO-HayuHas
IauTepaTypa, CpeICTBa MacCOBOM
nHpopMauuM, ceTb VHTEepHeT M IpyIrue)
Kernce Ha aHams nHOOpPMaLIUM o)
Pa3BUTUM [IPOMBINJIEHHOM OMOTEXHOJIOTUM
(mo rpynmnam)

BammTa kerca: IllpemcrTaBiieHue
PesyJbTaTOB pelleHrS KeHco
B (BEICTYILJIEHME C Ipe3eHTaluen)

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

Bcero:

72
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3. YCJIOBUA PEAJIMZALIUU TPOT'PAMMBI JUCHUIIJINHBI

3.1. Mamepuanvno-mexnuueckas 6aza, He0OX00UMAsA O OCYULeCMe1eHUA
o0pazoseamenbHo20 npoyecca no OUCUYUnIUHE

Peanuzanusa yueOHOM mucuumuinHbl buonorust TpeOyeT Hamuuus ydeOHOTO
KaOWHeTa JJIsl POBEJICHUS] TEOPETUUECKUX, MPAKTUUYECKUX 3aHATUN U Ta00paTOPHBIX
paboT.

Kabuner «buonorum», ocHalieHHBIM 00OpyqoBaHHEM: MeOesb, J0CKa, Mel,

HaIISIAHBIE TOCOOUs (KOMIUIEKTHI Y4YEOHBIX TaOJuIl, IJIAKaTOB), TEXHUYECKUMH
cpeAcTBaMU OOYy4YEHHUS: KOMIBIOTEp C YCTPOMCTBaMH BOCHIPOM3BEICHUS 3BYKA,
OPUHTEDP, MYJIbTUMEIUA-TIPOEKTOP C DKPAHOM, YKa3Ka-Mpe3eHTEp MJis MpPEe3eHTaINM,
J0cKa yueOHasi, yueOHast MmeOeb.

3.2 Ilepeuenv Heo6X00uUM020 NPOZPAMMHOZ0 0DecnedeHUs

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

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

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

4. Apache Open Office (mumensus - http://www.openoffice.org/license.html)
5. Free Commander (siutieH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7
%d0%b8%d1%8f/)

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

7. Libre Office (B cBoOOHOM J0CTYIIC)

8. Mozilla Firefox_(aunensus - https://www.mozilla.org/en-US/MPL/2.0/)

20


http://www.7-zip.org/license.txt
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

4, MTEPEYEHb OCHOBHOM 1 JONOJTHUTEJIBHON YYEBHOM

JUTEPATYPbI, HEOBXOJJUMOMH JJis1 OCBOEHUA JUCIIUIJINHBI

4.1. OcHoBHas JuTEpaTypa

1. buonorust : y4eOHMK M TPAKTUKYM IS CPEIHEro MpOoQPEeCcCHOHATBHOTO

oOpazoBanus / B. H. Apsirun [u np.] ; nox penakuueit B. H. Apsiruna. — 2-e

m3a. — MockBa : WMsparensctBOo IOpair, 2024. — 378 c. —
(ITpodeccuonanbuoe odbpazopanue). — ISBN 978-5-534-09603-3. — TekcrT :
anexkTpoHHbI // OOpasoBatenbHas Mmaatpopma IOpait [caiit]. — URL:

https://urait.ru/bcode/536659

buonorusi. ba3zoBeiit u yriay6nenusiii ypoBHu: 10—11 kmaccsl : ydeOHUK ISt
cpeadero obOmero o6pazoBanust / B. H. Apweirun [u ap.] ; moxa oOuiei
penakmuein B. H. fApweiruna. — 2-e u3zg., mepepab. m jgomn. — Mocksa :
NznarenscTBo IOpaiit, 2024. — 380 c. — (O6meoOpa3oBaTeIbHBIN UKT). —
ISBN 978-5-534-16228-8. — Tekct : snektponHbii // OOpa3zoBaTenbHas
miatgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/544794

Kamenckuii, A. A. buomorus. O6mas Ouonorus. 10-11 xmaccer [Tekct] :
yueOnuk / A. A. Kamenckuii, E. A. Kpukcynos, B. B. [laceunuk. - 6-e u3j.,
ctep. - Mockaa : [Ipoda, 2018. - 368 c. 20

Konecuukos, C. U., O6mas 6uonorus : yaeoHoe nocodue / C. U. KonecHukos.
— Mocksa : KnoPyc, 2023. — 287 c¢. — ISBN 978-5-406-11707-1. — URL.:
https://book.ru/book/949522 . — TekcT : AIEKTPOHHBIH.

4.2. JlonoiHUTEIbLHAS JIUTEpaTypa

1.

MawmonroB, C. I'., O6mas Ouonorus : yueonuk / C. I'. MamonroB, B. b.

3axapoB. — MockBa : KnoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. —
URL.: https://book.ru/book/948581 . — TekcT : 371€KTPOHHBIN.

2.

Mycrtadun, A. I'., buonorus : yueonuk / A. I'. Mycradun, B. b. 3axapoB. —

Mocksa : KnoPyc, 2024. — 423 c¢. — ISBN 978-5-406-12000-2. — URL:
https://book.ru/book/950239 . — Tekcr : 3JIeKTPOHHBIH.

4.3. Ilepuoanueckue u3aaHusi

1.

2.

3.

N3Bectus Bricmnx yueOHbIX 3aBeneHuil. Ceepo-KaBkaszckuii pernon.Cepus:

EctecTBeHHbIE HayKH - Hayunas AJIEKTPOHHAS OoubmmoTexa
«eLIBRARY.RU. - URL: http://elibrary.ru/title_about.asp?id=7362

BectHuk  Anpireiickoro  rocyaapctBeHHoro  yHuBepcutera.  Cepusi 4.

EcrecTBeHHO-MaTemaTruecKue " TEXHUYECKUE HayKH- URL:
http://e.lanbook.com/journal/element.php?pl10_id=2351
[IpodeccuonanpHoe oOpa3zoBanue B  coBpeMeHHOM wMupe - URL:

http://e.lanbook.com/journal/element.php?pl10_id=2399
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4. buonorus B IIKOJIE - URL:

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

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

4.4. Tlepeuenb pecypcoB HHGPOPMAIUOHHO-TEJEKOMMYHUKALIMOHHOH CeTH

No ko

©

10.

11.

12.
13.

«HTEepHET?, HEOOXOAMMBIX /IVIS1 OCBOCHUS AU CIUTIHHBI

OBC  «YuuBepcuterckass  Oubnuoreka  ONLINE»:  caitt. -  URL:
http://biblioclub.ru

DBC UsparensctBa «Jlaue»: caiit. — URL: http://e.lanbook.com

OBC «lOpaiit»: cait. — URL: https://urait.ru/

DBC «BOOK.ruy»: caitr. — URL: https://www.book.ru

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

Basbl mansasix komnauuu «Mcet Bero»: caiit . — URL: http://dlib.eastview.com
Hayuynas  snexkrponnas  Oubnuotexka  «elLabrary.ru»: caiit. —  URL:
http://elibrary.ru/

OnektpoHHas Oubnuoreka "UM3marenbckoro moma "I'pebennuxoB". -  URL:

http://www.grebennikon.ru/

Yuupepcutetrckas nHpopmanuonnas cucteMa POCCUA (YUC Poccus). - URL:
http://uisrussia.msu.ru/

"Jlektopuym TB'" - Bugeonekuuu Beaymux JekropoB Poccum. - URL:
http://www.lektorium.tv/

baza y4eOHBIX TUIaHOB, y4eOHO-METOIUYECKUX KOMIUIEKCOB, IyONUKalUd W
koHpepenuii Kyol'Y. - URL: http://docspace.kubsu.ru/

Poccuiickoe oOpazoBanue [Denepanbublii mopran]. - URL: https://www.edu.ru/
HOC «Mos mikonay: cait.- URL: https://myschool.edu.ru/
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5. METOAUUYECKUE YKA3AHMSA JIJ151 OBYUAIOIUXCSH MO
OCBOEHMIO JUCLHUANIUHBI

HNucuumnuaa «buonorus» HaleleHa Ha TMOJy4YeHHE 3HaHMM B 00JacTH
€CTECTBEHHOHAYYHBIX JUCLUILIIH.

C TOYKM 3peHUs UCHOJIb3YEMBIX METOAOB JICKIIMU MOJPa3ACISIOTCA
CJIeIYIOIIUM o0OpazoM: UH()OPMAITMOHHO-00BICHUTEIHHAS JIEKIIHS,
MOBECTBOBATEIbHAs, JIEKIUsA-0ecena, MpooieMHas JIEKIUS U T. 1.

OOyueHne CTYJEHTOB OCYIIECTBISETCS 1O TPAAUIMOHHON TEXHOJIOTUU
(JIKITMOHHBI ~ Marepual, MPAKTUYECKUE U JabopaTtopHbIC 3aHATHS,
CaMOCTOSITEIbHBIE PAOO0THI) C BKIFOUEHUEM UHHOBAI[MOHHBIX 2JIEMEHTOB.

YcrHoe — u3nmoxkeHue — ydeOHOro  Marepuajia Ha  JICKIMM  JIOJDKHO
KOHCHEKTUpoBarhcsa. CiymaTrh JEKIUI0 HYKHO YMETh — MOJJEPKUBATH CBOE
BHUMAaHHE, TOHATh W 3alOMHUTH YCIBIIIAHHOE, YJIOBUTh TNay3bl. B mponecce
U3JIOKEHUS TPEToaaBaTesIeM JIEKIIUU CTYJICHT JOJDKEH BBISICHUTH BCE HETOHSTHBIC
BOIIPOCHL. 3allMChIBaTh COJACPKAHUE JICKIIMM HYXHO 00s3aTebHO — 3alliCH
MOMOTAIOT MOJIJICPKMUBATh BHUMAHHUE, CIIOCOOCTBYIOT MOHUMAHUIO M 3alIOMUHAHUIO
YCJIBIIIIAHHOT'O, TIPUBOJAUT 3HAHHE B CUCTEMY, CIIyKaT OMOPOM Il rmepexoaa K Gosee
IyOOKOMY CaMOCTOSITEIbHOMY U3YUEHHUIO TIPEMETA.

Meroauyeckne peKOMEHJALNN 110 KOHCTIEKTUPOBAHUIO JIEKITUH:

— 3aluCh JOJKHA OBITh CHUCTEMHOM, MPEACTABIATH COOOW COKpAaIEHHBIH
BapHAHT JIEKIUU TpenogaBaresns. HeoOxonumo ciymarh, 00yMbIBaTh U 3alMChIBATh
OJTHOBPEMEHHO;

— 3amuch BeAETCS O4YEHb OBICTPO, UYETKO, MO BO3MOXKHOCTU KOPOTKHUMH
BBIPAKCHUSIMH;

— HE IpeKpamjas CiIylmarb MpenoaaBaTess, HYXHO 3alHuChiBaTb TO, YTO
HEoOX0UMO yCBOMTH. Henb3si 3amuchiBaTh Cpa3dy >k€ BBICKa3aHHYIO MBICITh
penoJaBaress, cleayeT €€ NOHATh U MOCJI€ 3TOr0 KPaTKo 3alnucaTbh CBOUMH CIOBaMU
WIM CJIOBaMHU Tpemnofapareiiss. BaxkHo, 4ToOBI B HEll HE OBLI MOTEPSIH OCHOBHOM
CMBICJI CKa3aHHOT0;

—MMEHa, J1aThl, HA3BaHUS, BEIBO/IbI, OIIPEICIICHHSI 3alIUCBIBAIOTCS TOUYHO;

—clenyeT oOpaTuTh BHUMaHWE Ha O0GOpMIICHUE 3alrcy JeKiuu. s Kakmoro
mpenMera 3aBoauTcs oOmiasi terpaab. OTIWYHBIM OT OCTaJbHOTO I[BETA CIEAyeT
BBIJICIIATh OTAEIBHBICE MBICIM M 3arojOBKM, COKpallaTh OTAEJIBHBIE CJIOBA W
MPEJIOKEHUS, HUCIIONB30BaTh YCJIOBHBIC 3HAKH, OYKBBI JIATHHCKOTO M TPEYECKOTO
an¢aBUTOB, a TAKKE HEKOTOPBIC MPUEMBI CTEHOTPA(PUIECKOTO COKPAIIICHUS CIIOB.

[IpakTrueckue 3aHATHA O TUCUUIUIMHE «bHONOTHs» NPOBOAATCS MO CXEME:

— YCTHBIN, THOO MUCHMEHHBIHN OMPOC 10 TEOPHUH B HaYaJe 3aHSATHUS;

— pEILICHUE MPAKTUYECKUX 3a7a4 TOCTABICHHBIX NEPE] CTYAECHTOM,;

- WHIWMBUIYaJbHbIE 3aJaHusl I TOATOTOBKM K MPAKTUYECKHUM H
1a00paTOPHBIM 3aHSTHUSIM.

[enp mpakTHUECKOro  3aHATUS - HAYYUTh  CTYACHTOB  IPUMEHSATH
TEOPETUYECKHE 3HAHUS IPHU PEIICHUM NPAKTUUYECKHX 3a7a4 HAa OCHOBE PEaIbHBIX
JTAHHBIX.

Ha npakTuueckux 3aHsATUAX MPE00JIaIatoT CAEAYIOIINE METO/IbL:
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—  BepOanbHbIe (TpeolagaouM METO0OM JIOKHO ObITh OOBSICHEHUE);

- MpakTu4yeckue (MMCbMEHHbIE 37aHus, TOATOTOBKA pedepaToB, 3aJaHuUs C
ucnonszoBanueM [1K u mp.)

BaxHbIM ayig  cTyAeHTa SBISETCA YMEHHE palUMOHAIbHO M0AOUpaTh
HEOOXOIMMYI0 YYEeOHYIO JIUTEpaTypy U YMEHHE IMOJIb30BaThCA MPUOOPETEHHBIMU
MPAKTUYECKUMH HaBBIKAMHU TIPU paboTe C MPOrpaMMHBIMU cpencTBaMu. OCHOBHBIMU
JTUTEpPaTypPHBIMU UCTOUYHUKAMH SIBIISIOTCSL:

— oubnmoreunsie houabl punuana Kyol'VY;

— DJIEKTpOHHasi OMOIMOTEeYHasi cucTeMa «YHHUBEpPCUTETCKas OMOIMOTEeKa OH-
JIalH»;

— 3JIEKTpOHHAas 6ubnuoTeuHas cucrema M3aatenbctBa «JlaHby.

[louck xkHUTr B OMOIMOTEKE HEOOXOAMMO HAYMHATH C U3YYEHHS MPEAMETHOrO
KaTajora M CO3/laHus CIUCKA KHHUT, TTOCOOMM, METOAMYECKHX MaTepHaJIOB MO TEME
U3YyUYECHUS.

[IpocMOTp KHUTM HAUMHAETCA C TUTYJIBHOTO JIHCTA, CIEAYIOLIEro IOCie
o0noxku. Ha HEM 00BIYHO MOMeEIIAI0TCA BCE OCHOBHBIE JaHHbBIC, XapaKTePU3YIOILIUe
KHUTY: Ha3BaHWE, aBTOP, BBIXOJHBIC JIaHHbBIC, JAHHbIE O MepeusnaHud u T.1. Ha
000pOTE TUTYJBHOTO JIMCTAa NAE€TCd AHHOTALMSA, B KOTOPOW YKa3bIBaeTCs TeMaTHKa
BOMPOCOB, OCBEIIEHHBIX B KHUTE, OMpPEAEsIeTCs Kpyr 4hTareied, Ha KOTOpPbIA OHa
paccurMTaHa. boipllioe 3HaUYE€HHWE HMMEET MPENUCIOBUE KHHUTHU, KOTOPOE 3HAKOMHUT
yuTaTeNsl C JIMYHOCTBIO aBTOpa, WCTOPUEH CO3aHUS KHHUIH, PACKpPbIBAET
conepxkanue. [lpounB mpeauciioBUe W MOJYyYHUB OOIIEe MPEACTABICHUE O KHUTE,
cienyeT oOpaTUThCS K oryiaBieHuto. OriiaBlieHWe KHUTH 3HAKOMHUT 00y4aemMoro ¢
collep)KaHUEeM U JIOTMYECKOW CTPYKTYpOW KHHUTH, MO3BOJSET BBIOPATh HY>KHBIN
Marepuan sl u3ydeHusd. oA W3NaHWs KHUTH TO3BOJIAET CYIUTh O HOBU3HE
MmaTepuana. Yem yaiie KHUTA U3AAETCS, TEM OOJBIIYIO IEHHOCTh OHA MPE/ICTABISET.
B xHure MoryT ObITh IpUMEUYaHUsI, KOTOPBIE COEPKAT PA3ITHUHBIC JOTOTHUTEIbHBIC
cBelieHrs. OHM TME€4YaTalTCs BHE OCHOBHOIO TEKCTAa M Pa3bACHSIOT OTEJbHbBIC
Bompockl. [IpenmerHsie U andaBUTHBIE yKa3aTeld 3HAYUTEIBHO OO0JIET4aroT
NOBTOPEHUE M3J0KEHHOTO B KHHUIe Marepuana. B KOHIE KHUTHM MOXKET
pacrmoyiaraTbCsi BCIIOMOTATeNbHbI Marepuan. K HeMy OOBIYHO OTHOCATCA
WHCTPYKLIMM, TPWIOKEHHS, CXEMbI, CUTyallMOHHbIE 3aJa4yd, BOIPOCHl JJIA
CaMOKOHTPOJIA U T.1.

JIist nmydiero TpeACTaBICHHUS W 3allOMUHAHUS MaTephaia Ielecoo0pa3Ho
BECTH 3alUCH W KOHCIEKThI PA3JIMYHOTO COJIEPKAHUSA, 2 UMEHHO:

— MIOMETKH, 3aMEYaHusl, BbJICJICHUE [TIABHOIO;

— TJIaH, TE€3UCHI, BHIMHUCKHU, IUTATHI;

— KOHCIIEKT, paboyJas 3amuch, pedepar, ToKIaa, JSKIHs 1 T.1I.

UutaTh yueOHHK HEOOXOIUMO BAYMUYHMBO, BHUMATENIbHO, HE MIPOITYCKasl TEKCTA,
CTapasch TMOHATH KaXaylo (pasy, OIHOBPEMEHHO pa3dupas NPUMEPHI, CXEMBI,
TaOJIUIIBI, PUCYHKHU, TPUBEACHHBIC B YICOHHKE.

OnHuM W3 BaKHEHIIUX CPENCTB, CIIOCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHUM,
SABJISIETCS KpaTKas 3alucCh MPOYUTAHHOTO Marepualia — COCTaBJICHUE KOHCIIEKTA.
KOHCIIEKT — 3TO KpaTKoe CBSI3HOE M3JI0KEHUE COAEPKAHUS TEMbI, yUeOHUKA WIH €r0
yactu, 0e3 moJapoOHOCTEe U BTOpPOCTENEHHBIX naetaiei. [lo cBoeil cTpykrype u
MOCJIEI0BATEILHOCTH  KOHCIIEKT JOJKEH COOTBETCTBOBATh IUIaHY YyueOHHKA.
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[ToaTOMy Ba)kHO CHadaja COCTAaBUTH IUIaH, a MIOTOM MUCATh KOHCIIEKT B BUJC OTBETA
Ha BOMpOCH TuiaHa. Ecnu yueOHMK pa3nenéH Ha HEOONbIINE O3aryiaBICHHBIC YacTH,
TO 3arOJIOBKM MOXXHO paccMaTpUBaTh KaK IMMyHKTHI TUIAHA, a U3 TEKCTa KaXIOW Y4acTh
CIIEyeT 3alucaTh T€ MBICIIH, KOTOPbIE PACKPBIBAIOT CMBICII 3ar0JIOBKA.

TpebGoBaHuUs K KOHCIIEKTY:

— KpaTKOCTh, CKATOCTh, I1eIeCO00Pa3HOCTh KaXKIO0TO 3alMChIBAEMOTO CIIOBA;

— COZIEP KATEIBHOCTD 3aIlMCH - 3aICHIBAEMBIC MBICIIU CIIeyeT (GOpMYITHPOBATh
KpaTko, HO Oe3 ymepOa mis cmbicia. OObEM KOHCMEKTa, KaK MPaBHIO, MEHBIIE
M3y4yaeMoro Tekcra B 7-15 pa3s;

—  KOHCIIEKT MOXET OBITh KaK IPOCTHIM, TaK U CJIOKHBIM II0 CTPYKTYpE — 3TO
3aBUCHUT OT COJCPKAHUS KHUTH M LIETU € N3yUCHHUS.

MeTonnueckne peKOMEHIAIIUU 110 KOHCTICKTUPOBAHHMIO:

— TPEX/IC YeM HadaTh COCTABJIATh KOHCIICKT, HY)KHO O3HAKOMHUTHCSI C KHUTOM,
NPOYMTATh €€ CHavasa 0 KOHIA, IIOHATh MPOYMTaHHOC;,

— Ha OOJIOKKE TETPaJM 3alMCHIBAIOTCS HAa3BaHUE KOHCIIEKTHPYEMOW KHHUTH M
UMl aBTOpPa, COCTABIISETCS TUIaH KOHCIIEKTUPYEMOTO TECTa,

— 3alKCH JIydlle JeNaTh MPH MPOYTCHUH HE OIHOTO-IBYX a03aleB, a IEJIOTOo
naparpada WM IJaBbl;

— KOHCIICKTUPOBAHUE BEJIETCS HE C IICJIBI0 MIMETh ONPEACIIEHHBIN 3alUCH, a JIJIs
OoJiee MOJTHOTO OBIIAJICHUS COACPKAHMEM HM3y4aeMOTO TEKCTa, MOITOMY B 3aIHCAX
OTMEYaeTCsi M BBIJEISETCS BCE TO HOBOE, MHTEPECHOE U HYKHOE, YTO OCOOEHHO
NPUBJIEKJIO BHUMAHUE;

— TOCIie TOro, Kak clieflaHa 3amuch COJEep)KaHus maparpada, riaBbl, CIEAyeT
nepeuuTarb e€, 3aTeM CHOBa o0parhbCcsl K TEKCTY M MPOBEPUTH Ce0s, MPABUIBHO JIU
U3JI0KEHO COZIepKAHUE.

TexHrnKka KOHCTIEKTUPOBAHUS

— KOHCIIEKTHPYS KHHUTY OOJIBIIOr0 O0OBEMA, 3aIllMCh CIEIYeT BECTH B OOIICH
TETPaIu;

— Ha Ka)XJI0M CTpaHUIIE CJIeBa OCTABISIOT MOJIS IUPUHON 25-30 MM /1J1s1 3anucH
KOPOTKHX IMO/3ar0JI0BKOB, KPAaTKHUX 3aMe4YaHUi, BOIIPOCOB;

— KaX1asi CTaHUIla TeTPaau HyMepyeTcs;

— JUIA TIOBBIICHUS YUTAEMOCTH 3allUCH OCTABISIIOT HWHTEPBAIBl MEXKIY
CTpOKaMH, a03aramMu, HOBYIO MBICITb HAUUHAIOT C «KPACHOW» CTPOKH;

— TpU KOHCTIEKTUPOBAHUM IIUPOKO HCIIOIB3YIOT Pa3IMYHBIE COKpAIICHUS U
YCIIOBHBIE 3HAKH, HO HE B ymiepO CMBICITYy 3alTUCAHHOTO. PexomMeHyeTcss MpuMeEHsITh
o0IIeyOTpeONTEIbHBIE COKpAIleHUsI, Hampumep: M.0. — MOXET ObITh; Troc. —
TOCYAapCTBEHHBIN; 1.0. — JOHKHO OBITH U T.J.

— HE CleayeT COKpamaTh WMEHa ¥ Ha3BaHHWS, KpPOME O4YeHb YacTo
MTOBTOPSIOIITUXCS,

— B KOHCIIEKTE HE JIOJDKHO OBITh MEXaHMYECKOTO TEPENHChIBaHUS TEKCTa 0e3
MPOAYMBIBAHUS €T0 COMIEP KAHMS 1 CMBICTIOBOTO aHAJIH3a.
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6. KOHTPOJIb W OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI

KoHTposib M oOHEeHKa pe3ylbTaTOB OCBOCHHUS OO0IIe00pa3oBaTeIbHON AUCIIUILIIUHBI

PacKpBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIE Pe3yNbTaThl, HAIpaBJICHHbIE HA (POPMHUPOBAHUE OOIIUX U

npodeccHoOHATBFHBIX KOMIIETSHIUH 10 pa3zesiaM U TeMaM COZep KaHusl yaeOHOTo MaTepuara.

6.1. ITacnopt poHIa OLIEHOYHBIX CPEACTB

Oomas
KOMIIeTeHLIUS

Pasznen/Tema

T OLeHOYHBIX MePONPUATHH

Paznen 1. Knerka —
CTPYKTYPHO-
pyHKUHMOHATIbHAS eIMHUIIA
JKHBOT0

KonTponbhas padora
«MonexynspHbIid YpOBEHb
OpraHu3aluy )KUBOT0»

OK 02

buonorus xak nHayka. O6mast
XapaKTePUCTHKA JKU3HU

3aroJIHeHNEe TAOIUIBI C ONMMCAaHUEM
METOJI0B MUKPOCKOTIMPOBAHUSI C UX
JIOCTOMHCTBAMH U HEIOCTAaTKaMH.
3anosiHeHHe TaOHIBl «BKia yaeHbIX
B pa3BUTHE OUOJIOTUM»

3anoJIHeHUEe CPAaBHUTEITHLHOMN TaOIUIIbI
CXOJICTBA Y PA3JIMYM )KMBOTO U HE
>KHBOTO

OK 01
OK 02
OK 04

CrpykTypHO-(yHKIIMOHATIbHAS
OpraHu3aIus KIeToK

OrneHnBaeMas IMCKYCCHS TI0 BOTIPOCaM
JCKIUA

Pa3paboTka MEHTAJILHON KapThI 11O
KJIacCU(UKAIH KIETOK U MX CTPOCHHUIO
Ha MPO- ¥ SYKAPHUOTUIECKUX U TI0
[[apCTBaM B MUHU T'PYIIIIax
BeimosiHeHue 1 3amuTa 1ab0paTOPHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) M KJICTOUHBIE
BKITIOYCHUS (Kpaxmall, KapOTUHOU/IBI,
XJIOPOTUIACTBI, XPOMOTLUIACTHI ))»
[Ipaktudeckoe 3anstue. [Ipencrabienue
YCTHBIX COOOIICHUH C IPe3CHTAIHEH,
MIOJITOTOBJICHHBIX 110 TIEPEYHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX
npernoaBaTesieM

OK 01
OK 02

CTpyKTypHO-(hYHKIIMOHATIBHbBIE
(akTOpBl HACIEACTBEHHOCTH

OpOHTAIBHBIN ONIPOC

PazpaboTka rioccapus

Pemenue 3ama4 Ha onpeencHue
MIOCJIEI0BATEIBHOCTH HYKIIEOTUIOB,
aMUHOKHCIIOT B HOPME U B ClIydae
MU3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykseotunos JJTHK

OK 02

OOMEH BelIeCTB U
MPEeBpaIllEHUE SHEPTHH B KICTKE

OpOHTAIBHBIN OIIPOC

3aroJiHeHHe CPABHUTENLHON TaOIHIIbI
XapaKTepUCTUK TUTIOB OOMeHa
BEIIECTB
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OK 02
OK 04

JKW3HEHHEBIN [TUKIT KIIETKU.
Muto3. Meiio3

OO6cyxeHne o BOIpocaM JIEKIUU
Pa3paboTka neHTHI BpeMEeHU
KU3HEHHOTO LIUKJIa

Pa3nen 2. Ctpoenue u
(pyHkumuu opranuzma

KonTponbaas padbora “CtpoeHue u
¢byHKIIMN Opranu3ma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEW, OpraHoOB U CCTEM OpPraHOB
OpraHu3MoOB (PacTeHHUs], KUBOTHBIE,
YEJIOBEK) C KpaTKOM XapaKTepUCTUKON
ux QyHKINN

OK 02

DopMBbI pa3MHOKECHUS
OPraHu3MoOB

@pOHTAIBHBIN ONPOC

3anoaHeHue TabauIbl ¢ KPaTKOH
XapaKTEpUCTUKON U puMepamMu popm
PAa3SMHOXCHUS OPraHn3MOB

OK 02
OK 04

OHTOTEHE3 PacTeHH, )KUBOTHBIX
Y YeoBeKa

Pa3paboTka eHTHI BpeMEHHU ¢
XapaKTEPUCTHUKON ITANIOB OHTOTCHE3a
OTAEJIBHOW I'PYNIOHN )KMBOTHBIX U
YeJI0BEKa M0 MUKPOTPYIIIaM
Tect/ompoc

CocTaBiieHHE JKU3HEHHBIX [IUKJIOB
pacTeHu# 1o oTaenaM (MOXOBHUIHBIE,
XBOLIEBUIHBIE, TAIIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacJaeJOBaHUs

Pa3zpaboTka riaoccapus
DpoHTaTBHBINA OITPOC

Tect no Bompocam JIEKIUU
Pemenuie 3aia4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AQHATM3UPYIOIIEM CKpPEIIMBaHUH,
COCTaBJIEHUE T€HOTUITUYECKUX CXEM
CKpEeIMBAHUS

OK 01
OK 02

CHCHJ’IGHHOG HaCJICJOBaHUC
IIPU3HAKOB

Tect

Pa3zpaboTka rioccapus

Pemienue 3aga4d Ha onpeeieHue
BEPOSITHOCTH BOSHUKHOBEHUSI
HACJICJICTBEHHBIX MPU3HAKOB MPHU
CICIUICHHOM HacJIeJOBaHMH,
COCTaBJICHHUE T'CHOTHUITMUECKUX CXEM
CKpEILIMBAaHUSA

OK 01
OK 02
OK 04

3aKOHOMepHO CTH USMCHYUBOCTHU

Tecr.

Pewienue 3aga4 Ha onpeneneHue Tuna
MYTalHUM TP IIEpeaayde
HACJICICTBEHHBIX IIPU3HAKOB,
COCTaBJICHHUE TCHOTUITMUECKUX CXEM
CKpEILIMBAHUSA

Pa3nen 3. Teopusi 3Bo/IONNH

Konrtponbnas padota “TeopeTnueckue
aCIIEKTHI DBOJIIOLIUHY KU3HU Ha 3emie”

OK 02

I/ICTOpI/IH 9BOJOIIMOHHOI'O

OpOHTAIBHBIN OIIPOC
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OK 04

y4eHHUs1. MUKPO3BOIIIOLIMS

Pa3paboTka rioccapusi TEepMHUHOB
Pa3paboTka 1eHThI BpEMEHU pa3BUTHS
HBOJIIOIMOHHOTO YUECHUS

OK 02 Maxkpo3Bostonusi. OuenuBaemasi JUCKYCCHS:
OK 04 Bo3HUKHOBEHHE U pa3BUTHE UCIIOJIb30BAHNUE aPTYMEHTOB,
YKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U
CUMBOJIMKH JUISl I0Ka3aTeIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYIII
Pa3paboTtka neHThl BpeMeHU
BO3HUKHOBEHUSI U PA3BUTHS )KU3HU Ha
3emie
OK 02 [TpoucxoxaeHue yenoBeka — OpoHTANBHBIN OMPOC
OK 04 aHTPOIIOTeHE3 Pa3paboTtka neHThl BpeMeHU
IIPOUCXOXKACHUS YeJIOBEKa
Paznen 4. dxojiorus
OK 01 DKkojorudeckue (pakTopsl U TecT no 3xoJ0TM4YECKUM pakTOopam 1
OK 02 cpensbl JKU3HU cpenaM KU3HU OpraHu3MOB
OK 07
OK 01 [Momynsmwms, cooOiecTra, CocTaBiieHHE CXEM KPyroBOpoTa
OK 02 HKOCHCTEMBI BEIIECTB, MCIIOJIB3Ys MaTePHAITBI
OK 07 JIEKIUHU
Pemennie npakTuKo-OpHEHTUPOBAHHBIX
pacueTHBIX 33JaHUM 0 TIEpEeHOCY
BELIECTBA U SHEPTUH B 3KOCHUCTEMAX C
COCTaBJIeHUE TPOPHUUECKUX LIeTIeH U
nupaMul GMOMAaCChl U SHEPTHH
OK 01 buocdepa - rmobanbHas OneHnBaemMasi TUCKYCCHS
OK 02 9KOJIOTHYECKAs CUCTEMA Tect
OK 07
OK 01 Brnusinre aHTpONOreHHBIX Tect
OK 02 (hakTopoB Ha Orochepy [TpakTrueckas padota “OTXO0/bI
OK 04 MPOU3BOACTBA”
OK 07
OK 02 Bnusiaue conuaanHO- OueHuBaemasi JUCKYCCHUS
OK 04 9KOJIOTMYECKUX (PaKTOPOB Ha BrinoHeHue 1abopatopHoii paboThI Ha
OK 07 3710pOBbE YEIIOBEKA BBIOOD:
"YMcTBeHHas paboTOCIIOCOOHOCTH",
"Bnusinue abnoTudeckux GakTopoB Ha
YyenoBeKa (HU3KHUE U BBICOKUE
TeMIeparypsl)”
Paznen S. buosorust B :kM3HM | 3aluTa Kelica: IpeAcTaBlIeHUe
PE3YJIBTAaTOB PEIICHUS KEWCOB
(BBICTYIJIEHHE C TIPE3EHTaINEN)
OK 01 buoTexHonoruu B )xU3HU BrinosiHeHue Keiica Ha aHau3
OK 02 KaKJI0ro UH(OPMAIIUU O HAYYHBIX TOCTUKEHUAX
OK 04 B 00J1aCTH T'€HETHYECKUX TCXHOJIOTUH,

KJIETOYHOW MHKEHEPHUH, TTULIEBBIX
OMOTEXHOJOTHH (IO TPYIIaMm),
MPEACTABIICHUE PE3YJIBTATOB PEILICHUS
KeKcoB
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OK 01 [IpombinuienHas 6noTexHoorus |BrinonHeHue keiica Ha aHanu3

OK 02 uHPOpMALIUY O PA3BUTUN

OK 04 IPOMBIIIJICHHON OMOTEXHOJIOTHH (TI0
rpymnnam), IpeicTaBlIeHUE PE3YIbTaTOB
pEeLIeHHs KEMCOB

KoHTponb 1 olieHKa pe3ysabTaTOB OCBOEHUS Y4€OHOM MUCUUIIMHBI OCYIECTBISAETCS
MpernojaBareyeM B MpoIecce MPOBEACHUS MPAKTUUECKUX 3aHATUH, TECTUPOBAHUS, a
TaK)K€ BBINOJHEHUS OOYYarOIIMMUCA WHAUBUAYAJIbHBIX 3aJlaHUl, TMPOEKTOB,
HUCCJICJOBAaHU.

6.2. Kputepuu oueHKu 3HAHUI

Kontpons u oOlleHKa pe3yiabTaTOB OCBOCHUS YY€OHOW JUCHUILIUHBI
OCYIIECTBIISIETCS MIPEMNO/IaBaTeNIEM B IIPOLIECcCe MPOBEAEHUS MPAKTUYECKUX padoT,
TECTUPOBAHUSI, COOECEOBaHUsI IO pe3yJbTaTaM BBIMIOJHEHUS J1aOOPATOPHBIX
paboT, a TakkKe peleHus 3a7ad, COCTaBIeHHUS pabo4yux TaOIHI] U MOATOTOBKHU
COOOIIEHUH K YPOKY. 3HaHHS CTYJICHTOB Ha TMPAKTHYECKUX 3aHITHUAX
OLICHUBAIOTCS OTMETKAaMU «OTJIIMYHO», «XOPOLIO», «YyIOBIECTBOPUTEIBHO» U
«HEYJIOBIIETBOPUTEIHLHO.

OHGHKa «HCYOOBJIICTBOPUTCIIBHO» CTABHUTCA, KOI'lda CTyACHT HC OCBOUII
OCHOBHOTI'O COACPKaHUA ITPEAMETA U ci1abo 3HaeT H3y‘IaCMBII>'I pasacii AMCHUITIIINHBI.

6.3. I[IpumepHbIe BopochI /Jisl MPOBeAeHUs TeKyllel aTTecTanuu (YCTHBIH 1
NMUCbMEHHBIN) ONPOC

buonornueckue Hayku. Kakoe 3HaueHne nmeer Ononorus?

YPpOBHM OpraHu3anuu )KUBOU MPUPOBI.

[Tonsatue «Kietka». XuMHUECKHE IIEMEHTBI, BXOJSIINE B COCTaB KIIETKHU.
Ponp HEeoprannveckux BEMIECTB, BXOAAIINX B COCTAB KIIETKHU.

3HaueHue BOABI IS )KU3HEACATEIbHOCTH KIETKHU.

Opranuyeckue BEIIECTBA, BXOAIINE B COCTAB KIJIETKH, U UX POJIb B KIIETKE.
Otnnuus ctpoenust mosiekyn JJHK u PHK.

Bupychl kak HekieTouHas popma )KU3HU U UX 3HAUYEHUE.

6. OcoOeHHOCTH CTPOCHUS PACTUTEIHHOU KIICTKH.

7. OcoOEHHOCTH CTPOCHHUS JKHBOTHOM KIICTKH.

[TnacTrueckuii oOMeH B KJIETKE Ha MpuMepe OrocuHTe3a Oemnka.

19. DHepreruueckuii oOOMeH.

20.  Yro Takoe >KM3HCHHBIH ITUKJ KICTKH? [lepeuncinuTe TUIIBI JeaeHUs KIETOK, UX
3HAYEHHUE.

hFEOeNoO~wWNE

|
0
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IIpumepHbIe TECTOBbIE 3aJaHUS

TemaTnueckunii Tect 1o TeMe «CTpoeHue U GyHKUHMH KIETOK»
1 BapuanT
Yacts A
K ka:xnomy 3a1aHMIO YACTH A 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX
TOJIbKO OJMH BepHbIi. BoiOepuTe BepHbIii, 10 BalieMy MHEHHIO, OTBET.
Al Hayka, n3ydaromas KI€TKY Ha3bIBacTCs

1). ®usunonorueit 3). Anaromueit
2). Huronorueit 4). DmOpuonorueit
A2 Kakoil yuyeHbIl yBUJIET KIETKY C IIOMOIIBIO CBOETO MUKpPOCKOMa?

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

2) T. llIBanu 4). P. Bupxos
A3 DnemeHnTapHas Ouosioruueckasl CUCTeMa, Cioco0Hasi K CaMOOOHOBIICHHUIO, - 3TO
1). Knerounslii ieHTp 3). [loakoxkHas >xupoBas
KJIETYaTKa
2). MpliiedyHoe BOJIOKHO cep/iia 4). lIpoBojsias TKaHb paCTEHUS
A4 K npokaproTaM OTHOCATCSA
). Dnones 3). Kumeunas namouka
2) llamMnuaBOH 4). Uadyzopus-tydenbka
A5 OCHOBHBIM CBOMCTBOM IJIa3MaTUUYECKOW MEMOpPaHBI SBIISIETCS
1). TlosnHas mpOHUIIAEMOCTD 3). UzbuparenpHas
IPOHHIIAEMOCTh
2). ITosiHast HENPOHUIIAEMOCTh 4). 36upaTenbHas MoaynpoOHUIIAEMOCTh
A6 Kakoil BuJ1 TpaHciopTa B KJIETKY UJET C 3aTpaToil SHEPrUuu
1). Auddyszus 3). [lunoumTo3
2). Ocmoc 4). TpaHcOPT NOHOB
A7 BHyTpeHHsIs IONYXKUIKask cpelia KJIETKHU - 3TO
1). Hykneomnnazma 3). LuTockenet
2). Bakyonb 4). lutonnazma

A8 Ha xakoM puCyHKe N300pakeHa MUTOXOHIPHUS
= =2

A9 B pubocomax B OTJIMYHE OT JIM30COM ITPOUCXOIUT

1). Cunte3 yrieBoaoB 3). OkucieHue HyKJIEMHOBBIX KUCJIOT
2) CuHre3 0enKoB 4). CuHTe3 IMNUA0B U YIJIEBOAOB
A10 Kakoii opraHon1 NMPUHUMAET yYaCTUE B JCJICHUU KIETKU

1). Hutockenet 4) KneTouHblii LIEHTP

2). Llentpuons 5). Bakyoub

All T'annonaHkiil HAOOP XPOMOCOM UMEIOT
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1). KupoBble KIeTKH 3). KnneTku CItoHHBIX kKene3
4eJI0BEKa

2). CriopaHruu Jucrta 4). SliiuexneTku roryosi U BOpoObs
A12 B cocTaB XpoMOCOMBI BXOJISIT
1) JHK u Gemox 3). PHK u 6emnok
2) IHK u PHK 4). bemox u ATO
A13 I'maBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIIpa SIBISAETCS
1). XpomocoMmbl 3). Anpeiku
2). Pubocombl 4). Hykneormiazma
Al4 I'pubHas kieTka, Kak M KJeTKa OakTepuit
1) He umeer siiepHOi 00010UKH 3). He umeet xmoporiactos
2) HmeeT 0JHOKIECTOYHOE CTPOCHHUE Teja 4). IMeeT HEeKJICTOYHBIN MUIICIUI
Yacts B

B1 YcranoBuTe cOOTBETCTBHE MEXKY OCOOCHHOCTSMHU CTPOCHHUS, PYHKIUEH U
OpPraHOUIOM KJIIETKH

OcobenHocTH CTpOoeHUs!, GYHKIINU Opranoun

A). Paznuuaror MeMOpaHbl TJIaJIKUE U MIEPOXOBATHIE 1). Kommiekc
['onsmxn

b). O6pa3yroT ceTh pa3BeTBICHHBIX KAHAJIOB U MOJOCTEH 2). OIIC

B). O6pa3yroT y1ioieHHbIe TUCTEPHBI U BAKYOJIH
I'). YyactByer B cuHTe3€ OEIKOB, KUPOB
J1). DopMUPYIOT JIU30COMBI

A B B r i}

Brbi0epuTe Tpu BepHBIX 0TBETA U3 HIECTH
B2 JlaitTe xapaKTE€pUCTUKY XJIOpoOILIacTam?

1). CocToUT U3 TIIOCKUX ITUCTEPH 4). CoaepKHUT CBOIO MOJIEKYILY
JIHK

2). ImeeT omHOMEMOpPaHHOE CTPOCHHUE 5). YuacTtBy1oT B cuHTe3e ATD
3). Umeet nBymMmeMOpaHHOE CTPOCHHE 6). Ha rpanax pacrnonaraercs
XITOpOohUILT

B3 Yem pacTtuTenbHas KIETKA OTIMYAETCS OT )KMBOTHOM KIJIETKH?
1). UmeeT BakyOnub ¢ KIETOYHBIM COKOM

2). KneTouHasi cTeHKa OTCYTCTBYET

3). Cioco6 nmutanus aBTOTPOPHBIN

4). VmeeT KIETOYHBIN LIEHTP

5). MmeeT XJ10poImiacThl ¢ XJI0pOPUILTIOM

6). Crioco0 nmuTaHus reTepoTpOodHBIN

Yacrs C

JlaliTe cBOOOAHBIN pa3BepHYTHIM OTBET HA BOIIPOC.

C1 Kakoe 3nHauenue a1t pOpMUPOBAHUS HAYYHOTO MUPOBO33PEHUSI UMEJIO CO3JJaHUE
KJIETOYHOU Teopuu?
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C2 Kakas Bzaumocssasp cymectByeT Mexay IIIC, kommnekcom ['onpmxu u
au3ocomMamu?

C3 Kakoe npenMyniecTBo JaeT KIETOYHOE CTPOECHUE JKUBBIM OpraHu3mMam?

C4 Haiinure omOKU B IPUBEACHHOM TEKCTE. Y KaXXUTE HOMEpa NpeII0KEHUN, B
KOTOPBIX CAelaHbl OIIMOKH, UCTIPABbTE HX.

1. bakTepuu rHUEHUS OTHOCST K 3YKapUOTUYECKUM opranuzmam. 2). Onu
BBINIOJIHAIOT B MPUPOJI€ CAHUTAPHYIO POJIb, T.K. MUHEPATU3YIOT OPraHUYECKUE
BelecTB. 3). Jta rpynna 0akTepuil BCTynaeT B CHMOUOTHYECKYIO CBS3b C KOPHAMHU
HEKOTOPBIX pacTeHui. 4). K GakTepusiM Takxke OTHOCST mpocTeumux. 5). B
0JIarONPUATHBIX YCIOBUIX OAKTEPUU PA3MHOXKAIOTCS MPSMBIM JICJIEHUEM KIIETKH.

2 BapuaHT
Yacts A

K ka:xknomy 3a1aHMIO YACTH A 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX
TOJIbKO OJMH BepHbIi. BoiOepuTe BepHbIii, 10 BalieMy MHEHHIO, OTBET.
Al IluTonorus — 3T0 HayKa, U3yvaronias
1). TkaHeBbIl ypOBEHb OpPraHU3aLMH JKUBOW MaTEPUHU
2). OpraHu3MeHHbIN YPOBEHb OpPTraHU3alUN )KUBOM MaTEPUU
3). KiileTouHbIi1 ypOBEHb OpraHU3aluy KUBOW MATEPUH
4) MoneKkynspHbIi ypOBEHb OpraHU3aluy )KUBOW MaTEPUU
A2 CoznarensiMu KJIE€TOYHON TEOPUHU SIBIISIOTCS ?
1). Y. dapBuH u A. Yomiec 3). P.T'yk u H. I'pto
2).I'. Mengens u T. Mopran 4). T. llIanu u M. Illneiaen
A3 DnemeHTapHas Ouosoruueckas cuctema, odiaaaronas CnocoOHOCTHIO
NOJIEPKUBATH TOCTOSTHCTBO CBOETO XUMUYECKOI'O COCTABA, 3TO

1). Mpllie4HOE BOJIOKHO 3). T'opMOH HIUTOBUAHOM KEIE3bI
2). Anmnapat ['onpmxu 4). MeXKJIETOYHOE BEIIECTBO

A4 K nmpokapuoTam He OTHOCSITCS

1). [nanobGakrepuu 3). Kuiieunas nanoyka

2). KnyGeHbkoBbIE OaKkTepun 4). YenoBek pa3yMHBIH

A5 ITnazmaTtudeckass MeMOpaHa COCTOUT M3 MOJIEKYJI

1). Jlunugos 3). JIunuaoB, OCIKOB U YTIIEBOIOB
2). JlunmumoB 1 OENKOB 4). benkos

A6 TpaHcnopT B KJIETKY TBEPIbIX BEIIECTB HAa3bIBACTCS

1). duddyszus 3). [lunouuTo3

2) ®arouuros 4). Ocmoc

A7 luTomnna3zMa BBITIONHSIET (yHKITUU

1). ObecneunBaeT Typrop 3). YuacTByeT B yaJIcHUU
BEILIECTB

2). BeimonHsieT 3auTHYI0 QYHKITHIO 4). MecTo Hax0X/1€HUsI OPraHOUI0B
KJIETKH
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A8 Ha xakoM pucyHKe M300pakeHa XJIOPOIJIACT
2

A9 MUTOXOHJIpUU B KJIETKE BBIMOIHSAIOT (DYHKITUIO

1). OxucneHus OpraHU4eCcKUX BEIIECTB JO HEOPTaHUYECKHUX

2). XpaHeHHs ¥ MepeIavd HacIeACTBEHHON HH(POpMaIH

3). TpancnopTa oOpraHUYECKUX U HEOPraHUYECKUX BEIIECTB

4). O6pa3oBaHus OPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX C UCTIOJIb30BAaHUEM
cBeTa

A10 B nmu3ocomax, B OTJIMYKE OT pUOOCOM MPOUCXOJIUT

1). CuHTe3 yrieBoi0B 3). Paciiemnienre nuraTeabHbIX BELIECTB
2). Cunre3 6€JKOB 4). CuHTe3 JIUMHUI0B U YTIEBOJI0B
A1l OnuHakoBBIM HAOOP XPOMOCOM XapaKTepeH s

1). KneTok KOpHS 1IBETKOBOT'O PACTCHHS

2). KopHeBBIX BOJIOCKOB

3). Kierox doTocuHTE3MpYIONIEeH TKAHU JTUCTA

4). I'amet Mxa

Al12 MecTo coeMHEHHUSI XpPOMATH]T B XpPOMOCOME Ha3bIBAETCS

1). LlenTpuons 3). XpomaTux

2). llenTpomepa 4). Hykneoun

A13 Sapbllliku y4acTBYIOT

1). B cunTese OenkoB 3). B ynBoeHUN XpOMOCOM

2) B cuntese p-PHK 4) B xpaHeHuUU U niepeaaye HacJIeICTBEHHOM
nHpopMau

Al4 OTnuune >XKUBOTHOM KJIETKU OT PACTUTEIBHOM 3aKIII0YaeTCs B
1. Hanuuue Ki1eTO4YHOI 000JIOYKH U3 LIEJUIFOI035I

2. Hanwuwe B muToIia3Me KJIETOYHOTO IIEHTPA
3. Hamnuwme mactung
4. Hanuuue BakyoJieil, 3al10THEHHBIX KIETOUYHBIM COKOM

Yacrts B
B1 YcTanoBuTe cOOTBETCTBHE MEKIYy OCOOCHHOCTSIMU CTPOCHMUS, QYyHKITUEH U
OpPraHOMJIOM KJIETKH

Oco0eHHOCTH CTPOCHHMS, (YHKIINH Opranoun
A). CoepKUT TUTMEHT XJIOPOPHUILT 1). Muroxonapus
b). OcymiecTBisieT sHepreTUYecKuii 0OOMEH B KIIETKE 2). Xnoporiact

B). OcymectBisieT nporiecc GOTOCUHTE3A
I'). Buytpennsiss MemOpana oOpa3yeT CKIaJKU - KPUCTHI
). OcnoBHas ¢pynkuust — cunte3 ATD
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Bri6epurte Tpu BEpHBIX OTBETA U3 ILIECTU

B2 [laiiTe xapakTepuCTUKY KOMILIEKCY [ onbmxu

1). CocToHUT U3 CeTH KaHAJIOB U IMOJOCTEMH

2). CocTOUT U3 LUCTEPH U My3bIPHKOB

3). O0Opa3yroTcst TU30COMBI

4). Y4acTByeT B yIIaKOBKE BEIIECCTB

5) YuactByert B cunteze ATD

6). YyacTByeT B cUHTE3e Oeska

B3 Beibepute Tpu npu3zHaKa NpoOKapUOTHYECKON KIETKU?

1). UmeeTtcs sapo

2). Kiterounas creHka npejcraBieHa MypEUHOM WM MIEKTUHOM

3). HacnenctBeHHbli anmapar pacroyiaraeTcsi B IUTOIIa3Me KIIETKH
4) ImeeT KIE€TOYHBIN LIEHTP

5). MmeeT XJ10pOIIaCThI C XJIOPOPUIIIOM

6). B nuTomnnasme pacnonaratorcst pubocoMbl

Yacts C

JlaiiTe cBOOOAHBIN pa3BEpHYTHIN OTBET HA BOIIPOC.

C1 Ilpoananu3upyiTe pPUCYHOK, HA KOTOPOM HU300pak€HbI pa3In4HbIC
sykapuornyeckue kieTku. O yem Bam roBopuT npeuioxkeHHas B HeM uHpopmaius?

C2 O6mrast Mmacca MUTOXOHJIPH IO OTHOIIIEHUIO K MAcCe KIETOK Pa3IMIHbIX
OpPraHoOB KPBICHI COCTABJISET B MOMKEIyA0UHOM xene3e — 7,9%, B neuenu — 18,4%, B
cepate — 35,8%. [louemy B KJI€TKaX 3TUX OPraHOB PA3IMUYHOE COAEPHKAHUE
MUTOXOHJIPUM?

C3 CpaBaute MexIy OO0 OTHOKICTOYHBIM U MHOTOKJICTOYHBIM opraHu3M. Kto u3
HUX UMEET NMPEUMYIIECTBO U B UYEM OHO BbIpaxaercs?

C4 Haiinure ommOKH B IPUBEJIEHHOM TEKCTE. Y KaXKUTE HOMEpPA NPEITI0KEHUH, B
KOTOPBIX CJEIaHbl OIINOKH, UCTIPABHTE UX.

1). Bce Gaktepuu 1o crmocoOy muTaHus SBISIOTCS TeTepoTpodamu. 2).
Azotdukcupyrolime 6akTepuu 00ecreynBatOT THUEHNE MEPTBBIX OPTaHUYECKUX
BemiecTB B noyse. 3). K rpynmne a30TgukcaTopoB OTHOCST KIIYOEHBKOBBIX OaKTEpHil.
4). boOoBbIe pacTeHHUs 332 CUET MOCTYMAIOIIUX B UX KIETKY CBSI3aHHOTO a30Ta
CUHTE3UPYIOT OelioK. 5). I'pynmna canpoTpo@HbIX OaKTepHil HCIIONIB3YIOT ISt
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MeTadon3Ma 9HCPIrUuro OT OKUCIICHUA HCOPTaHNYICCKUX COCI[HHCHI/Ifl, MMOCTYyIArOIIUX
B KJICTKHU U3 CPC/bI.

OTBeTbI HA TECThI

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

C1. Knerounasi Teopus — CBUJIETEIBCTBO TOTO, YTO PACTEHHUS U JKUBOTHBIE
UMEIOT eJIMHOE NpoucxoxaeHue. Kierounas Teopus mociyxuia oaHON U3
NPEINOChUTOK BOSHUKHOBEHUS Teopuu 3Botonuu Y. JlapBuHa.

C2. Cunre3upoBannbie Ha MmemOpanax JIIC 6enku. [lonucaxapuabl, KUpbI
TPAHCTIOPTUPYIOTCS K KOMIUIEKCY [ 0JIbI>KH, KOHJEHCUPYIOTCSI BHYTPHU €r0 CTPYKTYP
U «YIaKOBBIBAIOTCS» B BUJIE CEKPETA, TOTOBOTO K BBIJIEICHHIO. 3/1€Ch Ke
(bOpMUPYIOTCS U JTU30COMBI, YYaCTBYIOUIUE BO BHYTPUKIETOYHOM IMHILEBAPECHUU.

C3. Kaxxas keTKa BBITIOJIHSAET OTACIbHYIO0 (DYHKIIMIO U TIPU MOBPEKICHUH
OJTHOM KJIETKU- APYTHX TOT MPOIIECC HE 3aTparuBaeT U GyHKIMOHUPOBAHHUE KIETOK
HE TIPEKPAIIACTCS.

C4. 1). baktepun OTHOCATCS K TPOKAPUOTUUYECKUM OpraHu3Ma. 3) Jta rpyIrna
OaKTepHuH HE BCTYIMAET B CHUMOMOTHYECKYIO CBA3b C KOPHSIMH HEKOTOPBIX PACTCHHI,
9Ta CBOMCTBO XapaKTEPHO IS KIIyOCHBKOBBIX (a30TPUKCHPYIOMNX) OaKkTepuid. 4)
[Ipocretimue opraHU3Mbl OTHOCSATCSA K OJHOKJIETOYHBIM OpPraHu3MaM.

2 BapuaHT
Yacts A
Al A2 A3 A4 AS A6 A7
3 4 1 4 2 2 4
A8 A9 Al10 All Al12 Al3 Al4
4 1 3 4 2 2 2
Yacts B
B1 B2 B3
21211 234 236
Yacte C

C1. Ha nanHOM pucyHKe U300pa’KeHbI PA3JIMYHbIE YYKAPUOTUUECKHUE KIECTKH
KaK OJIHOKJIETOYHBIX, TAK U MHOTOKJIETOYHBIX PACTEHUUN U KUBOTHBIX. | UTMYHOU
KJIETKH B IPUPOJE HE CYLIECTBYET, HO BCE SYKAPUOTUYECKUE KIIETKH TOMOJIOTUYHBI,
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Uy THICSIY Pa3JIMYHBIX TUIIOB KJIETOK MOKHO BBIIEJIUThH OOIIME YEPThI CTPOSHUS.
Kaxxnas kiieTka cCOCTOUT U3 HEPa3pbIBHO CBA3AHHBIX MEXAY COOOM yacTeil:
1a3MaTuYecKor MeMOpaHbl, Apa U HUTOIIIA3Mbl C OPTaHOUIAMH.

C2. PazHO€ KOIMYECTBO MUTOXOHAPHUM B KIETKAX CBA3aHO C KOJIMYECTBOM
sHeprun AT®, KOTOpoe 3aTpauyMBAETCS HA BBIIOJIHEHHE OpraHoM padboTel. Mcxons us
aHanM3a JaHHBIX MOYKHO CJI€NIaTh BBIBOJ, YTO OoJibllIasi paboTa BHIMOIHAETCS
CepALEM.

C3. OgHOKJIETOUYHBIN OpraHU3M HUCTIOIHAET Bce QYHKUUH, MPUCYLIUE LEIOMY
opranu3My. [loaTromy ruGHeT KieTka-ruOHET BECh OPraHu3M. Y MHOTOKJIETOYHOIO
OpraHu3Ma KJIETKH CTIeLIMATIU3UPOBAHBI IO CBOUM (DYHKIMSAM U TUOEIb KIETKU HE
BBI3bIBAET TMOEIH 1I€JI0r0 OpraHu3Ma.

C4. 1). lns GakTepuil XxapakTepHbl HE TOJBKO IreTepOoTpOdHbIN, HO
aBTOTPOQHBIN cIOcOOBI MUTAHUU. 2) A30TPUKCUPYIOIIHE OAKTEPUHU SBIISIIOTCS
cuMmOuonTamu. 5) CanporpodHbie OakTepuu SIBISAIOTCS reTepoTpodamu, a He
aBTOTpOdaMHu.

IIpumepHbIe BONMPOCHI AJI51 KOHTPOJISA CAMOCTOSAITEJIbHOI PadoThI
1.Bupycsl — B030yauTe M MHAEKIIMOHHBIX 3a00JI€BaHUM
2.Bupyc ummynoneduiuta yenoneka (BUY). Ilpopunaktuka BUY-undexunn
3. 'eneTnueckre 3aKOHOMEPHOCTH CEJIEKIIUU
4.Yuenue H.W. BaBuiioBa o ieHTpax MHOT0OOpa3usi U MPOUCXOKIEHHUS KYJIbTYpPHBIX
pacTeHui
5.I'unore3spl MPOUCXOXKIEHUS KUZHU
6.I'mo6anbHbIe U3MEHEeHHs B Orocdepe 1o BIUSHUEM JIEATeIbHOCTH YeT0BEKa

6.4. IlpuMepHbIe BONPOCHI /I MPOBeIeHUSI POMEKYTOYHOM aTTecTAlluN

1) Iloustue (ompenenenue, TepmuH) «buomorus». KakoBbl NpH3HAKH KHBBIX
OpraHu3MoB?

2) buonornueckue Hayku. Kakoe 3HaueHHe uMeeT OHOIOTHS?

3) YpoBHU OpraHHU3aIMH KUBOW IPUPOJIHI.

4) Tlonstue (ompenenenue, TepMuH) «KieTka». XUMHUECKUE HIIEMEHTBI, BXOISIITNC
B COCTaB KJIETKHU.

5) Poiib HEOpraHMYECKUX BEIIECTB, BXOSIINX B COCTAB KIETKH.

6) 3HaucHUE BOIBI IS KUZHEACITCILHOCTH KICTKH.

7) OpraHudveckue BElIeCTBa, BXOASIINE B COCTaB KJICTKH, M UX POJIb B KIICTKE.

8) Ommmmuus crpoennst mosekyn JJHK u PHK.

9) Bupychl kak HEKJIeTOYHAsI PopMa JKU3HH U UX 3HAYCHHUE.

10) Tlonstue (ompexnenenue, TepmuH) «I'en», «['eHeTHUECKUH KOI». Perumkarmst
JIHK.

11) Yro Takoe )KU3HEHHBIA NUKI KiIeTKU? [lepedncinte THTIBI TeTCHUS KICTOK, X
3Ha4YEeHHUE.

12) Muro3. bruosnornyeckoe 3HaUCHUE MHUTO3A.

13) llurokuHes.

14) OxapakTepu3yuTe THIIBI Pa3MHOXKCHHS.
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15) Kakue dhopMbl Oecroioro pa3MHOKEHHUS IMUPOKO MPUMEHSIOTCS B CEIBCKOM
x03s1cTBE?

16) Meiio3. bruonornueckoe 3HaUCHUE MEHO03a.

17) Tlouemy mpu TOJOBOM Pa3MHOXKCHHU TOSBISIOTCS OPraHU3MBI ¢ HamOoiee
pa3HOOOpa3HBIMU MpU3HAKAMU?

18) OmnuumTe MPOIECCH Pa3BUTHUS CIIEPMATO30HIOB U SHUIICKIIETOK.

19) OmnopoTBopeHHe. bruonoruueckoe 3HaYCHHUE OILIOA0TBOPEHHSI.

20) Tlonsitue (ompenenenue, TepmuH) «OHTOreHe3». Kakue cTaguu MPOXOAUT
OpraHu3M B CBOEM PA3BUTHH?

21) PenpoayKTHBHOE 3I0pPOBBE YEIOBEKA.

22) HazoBuTe MpUUYUHBI HAPYIICHUIA B Pa3BUTUU OPraHU3MA.

23) Bpen pa3BuBamIIEMyCsi OpPraHU3MY HAHOCHUMBIA KYPEHUEM, YMOTpeOJICHUEM
AJIKOTOJISI © HAPKOTUKOB.

24) BiusiHue 3arpsi3HEHUST OKPYIKAIOIICH CPe/bl HA PA3BUTHE YCIIOBEKA.

25) Tloustue (ompenenenue, TepmuH) «l'en». Kakue reHbl Ha3bIBalOT
CLIEIUIEHHBIMU ?

26) PackpoliTe IOHATHE HAC/ICACTBEHHOCTH.

27) T'eHernueckas CHMBOJIHMKA.

28) HazoBuTe TsKeoe HAC/ICACTBEHHOE 3a00JICBaHME YEIOBEKA, CIICTIICHHOE C
IOJIOM.

29) HacneacTBeHHble 00I€3HH YeI0BEKa, UX MPUUYMHBI K MPO(HUIAKTHKA.

30) HazoBute ocHOBHbIe (HOPMBI MYTAIlMOHHONW W3MEHYMBOCTH. IIpuBenure
IpUMeEpHI TTyOOKUX MYTAIITMOHHBIX U3MEHEHUN CPEeIN PACTEHUHN U )KUBOTHBIX.

31) Onummure METOIbI COBPEMEHHOMN CENICKIUH.

32) TlpuBenute mpuMepsl UCIOJIb30BaHMS MAaCCOBOTO W MHIAMBHIYaIbLHOTO OTOOpa
B CEJICKIIMU PACTCHUIA.

33) OcHoOBHBIC 3a7a4H, CTOAIINE MePea OMOTEXHOIOTHEH.

7.4.2. lpumepHbIe TeCThI AJs MPOBeIeHUs] MPOMEKYTOUHON aTTeCTANNU

Yacts 1(3ananua Al —A13)

A 1. IIpu mapTeHOTeHE3€ OPraHU3M Pa3BUBACTCS U3:
1. 3urotsl

2. HEOIIOJOTBOPEHHOM SHUIIEKIETKA

3. COMaTHUYECKOMN KIETKU

4. BEreTaTUBHOMU KIIETKU

A 2. OGpa3oBaHue U3 OJHOM MaTEPUHCKON KIETKHA YETHIPEX KIETOK C TarlIONTHBIM
Ha0OpPOM XPOMOCOM XapaKTEpPHO JIJIs TIpoIiecca:

1. muto3a

2. Meio3a

3. npoGneHus

4. on1010TBOPEHUS

A 3. Opraau3mbl, KOTOPBIM 11 HOPMAJIbHOM JEATEbHOCTH HEOOX0IUMO HallMuue
KHCJIOPOJIa B Cpejie OOUTaHMsI, HA3bIBAIOT:

1. aspobamu

2. anaspobamu
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3. rerepoTpodamu
4. aBToTpodamu
A 4. XpomaTtuasl — 3T0:
1. nBe CyOBEIMHUIIBI XPOMOCOMBI ACISIIEHCS KISTKU
2. y4aCTKH XpPOMOCOMBI B HEACIISIIICHCS KIETKE
3. xosbLeBbie Mosiekysl JJHK
4. nBe uenu ogHoM moisekyinl JTHK
A 5. Konsproraiusa XpoMocoM XapakTepHa JiJisl Tporiecca
l.ommonoTBOpeHus
2. npoda3za BTOPOTro JeiaeHus
3. MuUTO3
4. npodaza nepBoro AeIeHUs
A 7. Ilpu cKkpenmBaHuy T€TEPO3UTOTHI C TOMO3UTOTOM J0JI1 TOMO3UTOT B IOTOMCTBE
COCTaBUT
1.0%
2. 25%
3. 50%
4. 100%
A 9. MyTarmoHHasi U3MEHYHUBOCTb, B OTIINYHE OT MOAU(PUKAITUOHHOM:
. HOCUT OOpaTUMBII XapakTep
. IepeIaeTcs MO HACIEACTBY
. HOCUT MAaCCOBBIH XapakTep
. HE CBsI3aHa C UBMEHEHUSIMHU XPOMOCOM.
A 10. T'me pacnoyioxeHbl XJIOPOILIACTHI B KIIETKAaX XBOU €JIU
1.B sanpe
2. B KJIETOYHOU CTEHKE
3. B LIUTOILJIa3M€E
4. B BaKyOJIsX
A 11. Kakast ©3BMEHYHMBOCTb 00ECIIEYNBAET SBOJIIOIIHNIO OPTaHU3MOB
1. MoguduUKaIMOHHas, TPYITIOBAs
2. BO3pacTHas
3. reHOTUIUYECKas, UHUBHUAYallbHAS
4. reorpaduueckas
A 12. . I'pu0bl onsiTa, MUTAOIIMECS MEPTBHIMU OPTaHUYECKUMHU OCTATKAMU ITHEH,
MOBAJICHHBIX JIEPEBBEB, OTHOCATCS K TPYIIIIE
1. camporpodos
2. mapas3uToB
3. aBTOTpOhOB
4. cuMOMOHTOB
A 13. Opranorenes B X0/i¢ YSMOPHOHATHHOTO Pa3BUTHUS IPUBOIUT K 0OPA30BaAHUIO
1.3apoabIIEeBbIX JIUCTOB
2. TpEXCIOWHOTO 3apO/IbIIa
3. ABYCJIOMHOTO 3apOAbIIIa
4. cuctem OpraHoB 3apo/iblIa
Yacrs 2. B 3aganusx Bl — B2 BeiOepuTe TPHU BEPHBIX 0TBETA U3 LIECTH.
B 1. CxoacTBO KIETOK )KUBOTHBIX U OAKTEPHUIl COCTOUT B TOM, UTO OHU UMEIOT
1. OdbopmienHoe sapo

-lkUJI\)»—t
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2. Huromnasmy

3. MutoxoHapun

4. TInazmMaTuyecKkyro MeMOpany

5. I'muxokanukc

6. Pubocomsbl

B 2. Yewm 3urora otinyaercs OT raMeThbl

. COAEPKUT ABOMHON HAOOP XpPOMOCOM

. COAEPKUT OJIMHAPHBIN HAabOp XpOMOCOM

. 00pazyercs B pe3ysbTaTe OIIOJOTBOPEHUS

. o0paszyeTtcs myTéM Meiio3a

. SIBJISIETCS TIEPBOW KJIIETKOM HOBOTO OpPraHU3Ma

. IPEJICTABIIAET CIEUUATIU3UPOBAHHYIO KIIETKY JJIS IOJIOBOTO PA3MHOKEHUS
Yacrts 3(C1-C2)

C1. B uém nposBIsieTCsl CXOJICTBO U pa3jInyue MUTO3a U MEN03a.

C2. B uéM CXOACTBO M OTJINYKE MPOKAPUOTHUECKON U DYKapUOTHYECKOM KIIETOK.

AN LN B~ W=

Yacrts 1 3apanus Al —-A10)
A 1.Cpenu nepeqrcIICHHBIX TPUMEPOB apoMOp(O30M SIBIISICTCS
1. TInockas gopma Tena y ckara
2. TIokpOBHTEIBCTBEHHAS OKpacka y Ky3HEUHKa
3. UeTslpexkaMepHOE Cep/ilie y MTHII
4. Penykuus MUIIEBapUTEIbHON CUCTEMBI Y TAPa3UTUYECKUX YepBEH
A 2. buonornueckas 3BOJIOLHUS — 3TO MPOIIECC
1. MHauBHayanbHOTO pa3BUTHUSI OpraHU3Ma
2. Vcropuieckoro pa3BuTHs OPraHUYECKOrO MUpa
3. DOMOpPHOHATBEHOTO PAa3BUTHS OpPraHU3Ma
4. VYiydilleHUs W CO3/IaHUS HOBBIX COPTOB PACTEHUHN U MOPO]I IKUBOTHBIX
A 3.B oTBeT Ha yBeIMYECHHE YHUCICHHOCTH MOMYJISINH KEPTB B MOMYJISALIUNA
XUITHUKOB MPOUCXOUT
1. VBenudeHue yuciaa HOBOPOKIECHHBIX 0cOOeH
2. YMEHbIIIEHHE YUCIIa MOJI0BO3PENBIX 0cO0eH
3. VYBenuueHHe yucia >KeHCKUX ocobei
4. YMeHbIIIEHUE YHCIia MYKCKUX 0C00ei
A 4.K npuunHaM 5K0JIOTHYECKOTO KPU3HCa B COBPEMEHHYIO MIOXY HE OTHOCUTCS
1. PammonanbHOE TPUPOIOTIOIH30BAHUE
2. CTpouUTEeIhCTBO TUIOTHH HAa PEKax
3. CenbCKOXO3SHUCTBEHHAS IEATEILHOCTH YETIOBEKA
4. TIpoMpbITIUIeHHAS IEITETFHOCTH YeTI0BEKA
A 5.0mpeneneHHpii HAOOP XPOMOCOM Yy 0COO€H OJTHOTO BUJIA CYUTAIOT KPUTEPUEM
1. ®uznonoruyeckum
2. Mopdonornaeckum
3. T'eneTnueckum
4. BHUOXUMHYECKUM
A 6. OTO60op o0co0ell ¢ YKJIOHSIOIUMHUCA OT CpeJHEWd BEJIUYMHBI MPU3HAKAMHU
Ha3bIBAIOT
1. JBmwxymum
2. Meroandeckum
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3. Crabunuzupyrommum
4. MaccoBbIM
A 7. OCHOBY €CTECTBEHHOI0 0TOOpa COCTaBIISIET
MyTanuoHHBIN HIpoLEece
Bunoo6pazoBanue
buonornueckuit mporpecc
OTtHOocHTeNbHAs TPUCTTOCOOJIEHHOCTD
A 8. Ha xakoM 3Tame 3BOJIIOLIMM YEJIOBEKa BEAYIIYIO POJIb MIPAd COLUAIbHbIC
(dakTopsl
1. JpeBHeimux moaen
2. JlpeBHUX Jroaei
3. Heanpepranbien
4. KpomaHbOHIIEB
A 9. Bunosas cTpykTypa OuoreoreHosa jeca XapakTepu3yeTcs
SApycHBIM pacroI0oKEHUEM KUBOTHBIX
YucnoM 3K0JIOTHYECKUX HHUIII
Pacnipenenennem opranu3smMoB B TOPU30HTAX Jieca
4. MHuorooOpa3zuemM 0OUTAIONMX B HEM OPTaHU3MOB
A10. buoreoreHo3 CUMTAIOT OTKPHITOM CHCTEMOW, TaK KaK B HEM ITOCTOSHHO
TPOUCXOTUT
1. Ilputok >HEprun
2. Camoperynsmus
3. KpyroBopot BermiecTB
4. bopnOa 3a cyliecTBOBaHUE.
Yacts 2. B 3aganusax Bl — B2 BpiOepuTe TpM BepPHBIX 0TBETA U3 MIECTH.
B 1. K dakTopam 3BoJIOIIMH OTHOCSIT
Kpoccunrosep
MyTauMOHHBIA OPOIIECC
MoaudpukannnoHHY0 U3MEHUYUBOCTD
Mzonsnuro
MHoroo6pasue BUI0B
. EctecTBeHHBII 0TOOD
B 2. CaMopermeuHﬂ B SKOCHCTEME TalTru MPOSIBISETCS B TOM, UTO
UuCIeHHOCTh AEPEBBEB COKPAILIAETCS B pE3YyJIbTaTe JIECHOTO MOKapa
Bonku orpaHn4nBaoOT pocT YUCICHHOCTH KaOaHOB
MaccoBoe pa3MHOKEHHE KOPOEIOB IPUBOIUT K THOEIH JIEPEBHEB
UucieHHOCTh OEJIOK 3aBUCUT OT YpOsKasi CEMSIH €U
[Monynsinus kab0aHOB MOHOCTHIO YHUUTOXKAETCSA BOJIKAMU
. COBBI U JTUCHUIIBI OTPAHUYMBAIOT POCT YUCICHHOCTH MBIIIEH
B 3amanme B3 ycraHoBHTE COOTBETCTBHME MEXKAY OpPraHu3MamMM |
HANPABJEHUAMU IBOJIOIUN

W

wp =

ok whN k-

S A

OpraHusmsl Hanpasnenus sBomonuu
1. Crpayc amy A) OHOJIOTMYECKU TPOTrpece
2. Cepas kpbica b) Ouonoruueckuii perpecc

3. JloMoBast MBIIIb
4. Cunesenenble (IMAHOOAKTEPHUN)
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5. Open 6epkyT
6. Yccypuiickuii Turp
B 3ananmne B 4. ycraHoBHTEe COOTBeTCTBME MeXKAYy NPU3HAKAMH O0TOOpPAa U €ro
BUIAMU
[pusnaku oTGOpa Bun
otbopa
1. Coxpansier oco0eii ¢ MoNe3HBIMU B IAHHBIX YCIOBHIX MPU3HAKAMU A)
€CTECTBEHHBIN

IIprBOAUT K CO3aHUIO HOBBIX IIOPOJ )KUBOTHBIX U COPTOB PACTEHUI b)

N

VUCKYCCTBEHHBIN

CnocoOCTBYET CO3/TaHUI0 OPTaHU3MOB C HY>KHBIMU Y€JIOBEKY U3MEHECHHUSIMU
[IposiBiisieTcst BHYTpPHY MOMYJISALMU U MEXKY HOMYJISIUUAMU OJHOTO BUIA
JIercTByeT B IPUPOAE MUJIJIMOHBI JIET

o 0k w

HpI/IBOIII/IT K O6p3,30BaHI/IIO HOBBIX BUJ0B

7. IlpoBoauTCs 4€I0BEKOM
B 5. YcranoBuTE NOCAEA0BATEILHOCTH 00HLEKTOB B MACTOUIIHOM MUIIIEBOK
nenu

1. Tns 2. TTayk 3.b0xbs1 KOpOBKa 4.I'pau  5.JIucTes pacTeHui
B 6. — YcraHoBUTE XPOHOJIOTHYECKYIO N1OCI€10BATEILHOCTh AHTPONOreHe3a

1. YenoBek ymenblii 2. YenoBek NpAMOXOISIITUN 3. dpuonurex

4. Heanneprainery 5. KpomaHboHel.

C 1 YucneHHOCTh TOMYJISIIUN OKYHEH B peKe COKpaIllaeTcs B pe3yibTaTe
3arpsi3HEHUsI BOJIbI CTOYHBIMU BOJIAMHU, YMEHBIIICHUS YUCICHHOCTH
PaCTUTENIbHOSTHBIX PHIO, YMEHBIIICHUS COJEPKaHUs KUCIOPO/Ia B BOJE 3UMOM.
Kaxkue rpynmsl skojorudeckux ¢GakTopoB MPeICTABICHBI B TAHHOM TiepeuHe?
C 2. YeMm npupoiHasi SKOCUCTEMA OTIUYAETCS OT arpO’IKOCUCTEMBI?
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7. JOITIOJIHUTEJIBHOE OBECIIEYEHME JUCIHUIIJIMHBbI

MartepuaJbl JIEKIMOHHBIX 3aHATHH
Jlekumsa Ne 1

[utonorus - Hayka o kieTke (rped. "mutoc"-kieTka, 'joroc'-Hayka).
IIpeaMer OUTONOTHM - KIETKHM MHOTOKJIIETOYHBIX >KMBOTHBIX M PACTEHHUM, a TaKXKe
OJIHOKJIETOUHBIX OPTraHMU3MOB, K YHCIY KOTOPBIX OTHOCATCS OaKTepuu, MPOCTEUIINE U
OJTHOKJIETOYHBIE BOAOpOCcHu. LluTonorus u3ydaeT CTpOCHHE M XMMHUYECKHM COCTaB
KJIETOK, (DYHKIMH BHYTPHUKJIETOYHBIX CTPYKTYp, (DYHKIHH KIETOK B OpraHu3Me
KUBOTHBIX U PACTEHHI, pa3MHOKEHUE U PAa3BUTHE KJIETOK, MPUCIOCOOJIEHHS KIIETOK
K YCIOBUSAM OKpykaromien cpeasl. CoBpeMEHHasi LIUTOJIOTHS - HayKa KOMIUIEKCHAS.
CBSI3M C JAPYrMMHU OHMOJIOTMYECKMMHU HayKaMu, Hampumep ¢ OOTaHMKOM, 300JI0THEH,
¢uznonoruedt, ydyeHueM 00 DBOJIOIMU OPraHUYECKOro Mupa, a TaKkKe C
MOJICKYJISIDHOUM Ouojorueu, xumuei, pusnukon, MmaremaTukou. [{uronorus - onHa u3
OTHOCUTEIBHO MOJOJBIX OMOJIOTUUECKHX HayK, €e Bo3pacT okojio 100 met. Bo3pact
*e TepMuHa "KieTka" HacuuThiBaeT cBbilie 300 net. BnepBbie Ha3BaHue "KieTka" B
cepenune XVII Beka mpumenun P. I'yk. PaccmartpuBasi TOHKMII cpe3 mpoOku ¢
NOMOIIBI0 MHUKpOCKOMa, ['yK yBHzen, 4TO MpoOKa COCTOUT M3 SYEEK - KIETOK.
Knerounas teopusa. B cepenune XIX cTosneTvss Ha OCHOBE YK€ MHOTOYMCIICHHBIX
sHaHut o kierke T. IlIBanH chopmynupoBasn kietounyr Teoputo (1838). On
0000IMI WMEBIIMECS 3HAHUA O KIETKE U TMOKa3ad, 4YTO KIEeTKa MpeCTaBiseT
OCHOBHYIO €IMHHILy CTPOCHHUS BCEX JKMBBIX OPraHU3MOB, UYTO KIIETKH JKMBOTHBIX U
pPacTEHHUI CXOJHBI [0 CBOEMY CTPOCHHIO. JTH IOJOKEHUS SIBUIUCH BaXKHEUIINMHU
JI0KA3aTeJIbCTBAMU €IMHCTBA IPOUCXOXKACHUS BCEX JKUBBIX OPraHU3MOB, €IWHCTBO
BCcero opranumyeckoro mupa. T. IlIBaHH BHeC B HayKy IpPaBWIbHOE IOHMMAaHUE
KJIETKU KaK CaMOCTOSITEJIbHOM €IMHULIBI )KU3HU, HAUMEHBIIIEH €IMHULIBI )KUBOTO: BHE
KJICTKU HET KU3HU. M3ydyeHne XuMU4eCKOW OpraHu3aiuy KJIETKHU IIPUBEIIO K BBIBOY,
YTO UMEHHO XMMMUYECKHE ITPOLECCHI JIE)KAT B OCHOBE €€ YKMU3HU, UYTO KIETKH BCEX
OpPraHu3MOB CXOIHBI 10 XMMHUYECKOMY COCTaBY, Y HHUX OJHOTUIIHO IPOTEKAIOT
OCHOBHBIE TpoIlecChl 0OMeHa BemiecTB. J[aHHBIE O CXOJCTBE XUMHUYECKOTO COCTaBa
KJIETOK €Il pa3 MOATBEPIUIIN €IUHCTBO BCETO opraHmyeckoro mupa. CoBpeMeHHas
KJIETOYHAs - TEOPUS BKIIIOYACT CIEAYIOIIUE MTOJOKEHM: KIIETKA - OCHOBHAs €IMHUIA
CTPOECHUS W PA3BUTHS BCEX KUBBIX OPraHU3MOB, HAWMMEHbIIAS €IUHULA >KUBOIO;
KJIETKM BCEX OJHOKJIETOYHBIX W  MHOIOKJIETOYHBIX OpPraHU3MOB  CXOJHBI
(rOMOJIOTMYHBI) IO CBOEMY CTPOEHHIO, XHMHYECKOMY COCTaBYy, OCHOBHBIM
NPOSIBJICHUSIM KU3HEJCATEIIbBHOCTY U OOMEHY BEIECTB; pPa3MHOXKEHHE KIETOK
MPOUCXOJUT MYTEM UX JEJCHUS, U KaXKJas HOBas KJeTKa 00pa3yeTcsl B pe3yibTare
NEJI€HUsT HWCXOJHOW (MaTepUHCKON) KJIETKH; B CJIOXHBIX MHOTOKIJIETOYHBIX
OpraHu3Max KJIETKH CIeIUaTU3UPOBAHBI 10 BBIMIOJHIEMOW UMHU (QYHKIUH U
00pa3yroT TKaHH; U3 TKaHEH COCTOST OPTraHbl, KOTOPHIE TECHO CBA3aHBI MEXKAY COOOM
YW TMOJYMHEHBl HEPBHBIM M TyMOPAJIBHBIM cuUCTeMaM peryisauuu. MccnegoBanus
KJIETKH MMEIOT OOJIbIIOE 3HAYEHHUE NI pasrajku 3a0oseBaHuid. VIMEHHO B KJleTKax
HAUWHAIOT  Pa3BHUBAThCA  NMATOJOTMYECKHME  W3MEHEHUsS,  MNPUBOIIIIME K
BO3HUKHOBEHHUIO 3a0ojeBaHui. YTOOBI MOHATH pOJb KIETOK B  Pa3BUTUHU
3a00JI€BaHM, MPUBEIEM HECKOJbKO ImpuMepoB. OHO M3 CEepbe3HBbIX 3a00JIeBaHUM
yelloBeKa - caxapHbld auaber. IlpuumHa 3TOro 3abosieBaHMs - HEAOCTATOYHAS

ACATCIbHOCTD I'PYIIIIBI KJICTOK HOI[)KGJIYI[O‘{HOI‘/'I KCJIC3HI, BLIpa6aTBIBaIOH_II/IX ropMOH
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WHCYJWH, KOTOpPBIM y4YacTBYeT B pEryJslMd caxapHoro oOMeHa OpraHu3ma.
3JI0KaYECTBEHHbIC W3MEHEHMS, MPUBOASAIINE K PA3BUTHIO PAKOBBIX OITYXOJIEH,
BO3HUKAIOT TaKXe Ha YpPOBHE KJIETOK. Bo30ynutenu KOKIMAMO3a - OMACHOTO
3a007I€BaHUsl KPOJIUKOB, Kyp, Tycell M yTOK - Mapa3sUTUYECKHE MPOCTEUIINE -
KOKIHUJINM TMPOHUKAIOT B KIJIETKM KHUIICYHOTO JSOUTEIUS W I[E€YE€HHU, PaACTYyT U
Pa3MHOXKAIOTCS B HUX, MOJHOCTHIO HAPYIIAOT OOMEH BEIIECTB, a 3aT€M pa3pylIaloT
OTU KJIETKU. Y OOJBHBIX KOKIUIUO30M IKUBOTHBIX CHJIBHO HapyIlaeTcs
NEATENBbHOCTh MUIIEBAPUTEIBHON CUCTEMBI M NIPU OTCYTCTBUHU JICUCHUS! KUBOTHBIE
noru6aroT. BoT modemMy wu3ydeHHE CTPOCHHS, XHMHYECKOrOo COCTaBa, OOMEHa
BEILIECTB M BCEX MPOSIBICHUN JKU3HEIEIATEIHLHOCTH KIETOK HEOOXOIUMO HE TOJBKO B
OMOJIOrMH, HO TaKXKe B MEAMIIMHE U BeTepuHapuu. M3ydeHne KiIeTok pa3HooOpa3HbIX
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB C MTOMOIIbI0 CBETOONTUYECKOTO U
AJIEKTPOHHOTO MUKPOCKOIIOB TTOKA3aJl0, YTO MO CBOEMY CTPOCHHUIO OHU Pa3ACISAIOTCS
Ha ABe Tpynnbl. OIHY TPYNIY COCTABISIIOT OaKTEpPUH U CUHE-3€JICHbIE BOJOPOCIH.
OTU oOpraHuW3Mbl HMEIOT Haubojiee NPOCTOe CTPOSHHUE KIETOK. KX Ha3wiBaloT
TOSIZICPHBIMU  (MPOKAPUOTAMK), TaK KaK y HHUX HeT odopMIIEHHOTO siapa (Tped.
"KapTOH"-Sp0) U HET MHOTUX CTPYKTYpP, KOTOpPbIE Ha3bIBAIOT Opranonaamu. pyryro
TPYINY COCTAaBIISIIOT BCE OCTaJbHBIE OPraHU3Mbl: OT OJIHOKJIETOYHBIX 3€JICHBIX
BOJIOPOCJIEN U MPOCTEUIIINUX 0 BBICHIMX I[BETKOBBIX PACTECHUM, MICKOMUTAIOUINX, B
TOM 4Hcie U 4enoBeka. OHU HMMEIOT CIO0XHO YCTPOCHHBIE KIETKH, KOTOpBIE
Ha3bIBAIOT SAEPHBIMU (3YKAPUOTUYECKUMHU). DTU KIETKU UMEIOT SJIPO U OPraHOUIbI,
BeIMOJNHSOMKE crenupuyeckue GyHkuuu. OcoOyro, HEKIETOUHYI0 (OpMY >KH3HU
COCTaBJISIIOT BUPYCHI, U3yUEHUEM KOTOPBIX 3aHUMaeTcsi BUpycoiorus. CTpoeHue u
¢ynkiuun obonouku kietku. Kierka mo0oro opranumsma, NpeACcTaBiIsieT coOOn
LEJIOCTHYIO KUBYIO cucTeMy. OHa COCTOUT U3 TPEX HEPA3PBHIBHO CBSI3aHHBIX MEKIY
co0ol yacTteil: 000JI0UKH, HUTOIUIA3Mbl U sigpa. O00J0UYKa KIIETKAa OCYIIECTBISET
HEMOCPEJICTBCHHOE B3aMMOJCHCTBUE C BHEIIHEW CpEeAOM W B3aUMOJECHCTBHE C
COCEIHUMM KJIeTKaMH (B MHOTOKJIETOYHBIX opraHuzMax). OO0oio4yka KIIETOK.
OO6omouka KJIETOK MMEET CIOKHOEe cTpoeHue. OHa COCTOUT U3 HAPYKHOTO CJOSA U
PaCIIONIOKEHHOM TIOJ HUM IUIa3MaTH4ecKoid MeMOpaHbl. KIIeTKH JKMBOTHBIX H
PAaCTEHHI Pa3InYaIOTCs MO CTPOCHUIO UX HAPYKHOTO CJOS. Y PACTEHHM, a TAKXKE Y
OakTepwii, CHHE-3€JCHBIX BOJOPOCICH ¥ TPUOOB HA TMOBEPXHOCTH KIETOK
pacmoioXKeHa TIOTHAsE 000JI0YKa, WIIA KJIETOYHAs! CTEHKA. Y OONBIIMHCTBA paCTEHUIN
OHa COCTOWUT M3 KieTyaTku. KieTouHass cTeHKa WUrpaeT HUCKIOUUTEIBHO BAXHYIO
pOJib: OHa TpEACTaBIsAeT CcoOOM BHEIMIHWA KapKac, 3allUTHYI0 OO0OJIOUKY,
o0ecreuynBaeT Typrop PacTUTEIbHBIX KJIETOK: Yepe3 KICTOYHYIO CTEHKY MPOXOIHT
BOJIa, COJIA, MOJIEKYJbl MHOTMX OpPraHMYEeCKHX BemecTB. HapyxHbli cion
MOBEPXHOCTHU KIIETOK >KMBOTHBIX B OTJIMYME OT KIIETOYHBIX CTEHOK PACTEHHN OYEHB
TOHKUH, d7acTUuHbli. OH HE BUJIEH B CBETOBOM MHUKPOCKON M COCTOUT W3
pa3sHOOOpa3HBIX MoJUcaxapuaoB U 0eKoB. [I0BEpXHOCTHBIN CIION JKMBOTHBIX KJIETOK
MOJIYYHJT Ha3BaHUE TIIMKOKAIHUKC. [ JIMKOKAIMKC BBITIOHIET TIPEXK/IE BCETO (PYHKITHIO
HEMOCPEACTBEHHON CBSI3M KIJIETOK JKMBOTHBIX C BHEIIHEH CpEIOW, CO BCEMU
OKpY’KaIOIMMHU €€ BenlecTBaMu. MIMes: He3HaUnTEIbHYIO TOJNIIUHY (MEHbIIE 1 MKM),
HAPYXHBIA CJIOM KIETKH JKHWBOTHBIX HE BBIIIOJHSAET ONOPHOM pOJM, Kakas
CBOMCTBEHHA KJIETOYHBIM CTEHKaM pacTeHuil. OO0pa3zoBaHUE TIMKOKAJIMKCA, TaK K€
KaK M KJIETOYHBIX CTEHOK pPAaCTeHMH, MPOUCXOJIUT Oyarojapsi >KU3HEIEATeIIbHOCTH
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CTEHKOH pacTeHUU pacrnojoKeHa Iula3zMatudeckas MemOpaHa (jaT. "memOpana'-
KOXHIa, IUJICHKA), TIpaHHyYalias HENOCPEACTBEHHO ¢ MHTOoIuIa3Mol. TonmuHa
mia3MaTuyeckod memMOpanbl okojio 10 HM, H3ydeHUE ee CTpOeHUs U (PyHKUUN
BO3MOKHO TOJIBKO C IIOMOIIBIO JJIEKTPOHHOTO MHUKpockoma. B cocras
IIa3MaTU4eckod MeMOpaHbl BXOAST Oenku W Junuiabl. OHM  YHOPSAIOYEHO,
PacmoJIOKEHbl U COEMHEHBI APYT C APYrOM XUMHUYECKMMH B3aumopaeuctBusiMu. Ilo
COBPEMEHHBIM TPEACTABICHUSIM MOJICKYJIBI JTUMUIOB B IJIa3MaTHYeCKOM MeMOpaHe
pacIioNIoKEeHbl B J[Ba psjfia U 00pa3yroT CIUIONIHOM cjoil. Mosekynbl OelKkoB He
00pa3yloT CIUIOIIHOTO CJIOSl, OHM PAacCIoNaraiTcs B CIO€ JIMMHJOB, MOTPYKasich B
HEro Ha pasHylo TinyOuHy. Monekynsl Oeflka W JUNOUIOB TOABUXKHBI, YTO
o0OecrieynBaeT JIUHAMUYHOCTh IUIa3MaTUyeckod MemOpaHnbl. [lnasmaruueckas
MeMOpaHa BBIMOJHAET MHOTO BaXHBIX (YHKIHH, OT KOTOPBIX 3aBUIAT
KU3ZHEJEATEIbHOCTh KiIeTOK. OiHa U3 TaKuX (PYHKIUN 3aKII0YaeTcs B TOM, YTO OHA
oOpa3zyeT 6apbep, OTIPaHUYMBAIOIINI BHYTPEHHEE CONEPKUMOE KIETKHA OT BHEIIHEH
cpeansl. Ho Mexay kineTkamMu W BHENTHEH Cpefoll MOCTOSHHO MPOUCXOJUT OOMEH
BenecTB. M3 BHemiHed cpepl B KJIETKY MOCTYyHaeT BOja, pa3HOOOpa3HbIE CONH B
dbopmMe OTACNBHBIX HMOHOB, HEOPraHUYECKHWE M OpraHudyeckue MojeKyabl. OHu
IPOHMKAIOT B KJIETKY Uepe3 OueHb TOHKHE KaHaJbl IJIa3MaTHYecKol MemMOpaHbl. Bo
BHEIIIHIOIO CPENy BBIBOJIATCS TMPOAYKTHI, OOpa3oBaHHBIC B KIETKE. TpaHCIOPT
BEIIECTB- OJHA U3 TJIaBHbIX (YHKIWNA TMja3MaTudeckod MemOpanbl. Yepes
IUIa3MaTUYECKyl0 MeMOpaHy W3 KIETH BBIBOJSATCS TNPOAYKTHI OOMEHa, a TakxkKe
BEIIECTBA, CHHTE3UpPOBaHHbIE B KieTke. K uymciy uMX OTHOCATCS pa3HOoOpas3HbIe
OeJIKM, YTJIEBOJbI, TOPMOHBI, KOTOpPbIE BbIPAOATHIBAIOTCS B KIETKaX pa3IWYHBIX
’KeJle3 U BBIBOJAATCS BO BHEKJIETOUHYIO cpelny B ¢dopMme Menkux kamenb. Kierkw,
oOpasyiolue Yy  MHOTOKJIETOYHBIX  JKMBOTHBIX  pa3HOOOpa3Hble  TKaHU
(arUTENMaNBHYIO0, MBIIIEYHYIO U JIP.), COEIUHSAIOTCS APYT C IPYTOM IUIa3MaTUYECKON
MeMOpaHoi. B MecTax coequHeHHs ABYX KJIETOK MeMOpaHa KaKJIOW M3 HUX MOXKET
00pa30BbIBaTh CKJIAJKA WIW BBIPOCTBHI, KOTOPBIC MPHUAAIOT COCAHMHEHHSIM OCOOYIO
npoyHocTh. CoequHEHUE KIETOK PACTeHHH obecrednBaeTcsl MyTeM O0pa3oBaHUs
TOHKHX  KaHaJlOB, KOTOpbIE  3allOJIHEHbl  LUTOIUIa3MOM U OrpPaHUYEHBI
mia3MaTuaeckoi MmeMmOpanoi. Ilo TakuM kaHaizaMm, TIPOXOJSIIUM 4Yepe3 KICTOYHBIC
000JIOUKH, W3 OJHOW KJIETKH B JPYTYIO MOCTYIMAIOT MUTATEIbHBIC BEIICCTBA, UOHBI,
YIJIEBOABI M Jpyrue coeauHeHus. Ha MOBEpXHOCTM MHOTIMX KIIETOK >KHMBOTHBIX,
HalpuMep, Pa3IUYHbIX SIHUTEINEB, HAXOASATCA OYEHb MEJIKUE TOHKHUE BBIPOCTHI
[IUTOIUIa3Mbl, TOKPBITBIE IUTA3MAaTHYECKONM MEMOpaHOW, - MHUKPOBOPCHUHKH.
HauGonpiiee KOIMYECTBO MHUKPOBOPCHHOK HAXOIUTCS Ha TMOBEPXHOCTU KIIETOK
KMIIEYHUKA, TJI€ MPOUCXOAUT HWHTCHCUBHOE II€PEBAPUBAHUE W BCACHIBAHUE
nepeBapeHHOW muiu. Paronurto3. KpyrHble MOJIEKYIbl OPraHUYECKHX BEIIECTB,
HarpuMep O€JIKOB W TMOJMCaXapuioB, YaCTUIbl MUIIH, OAKTEPUU MOCTYMAIOT B
KIeTky nyrem (aromura (rped. "dareo" - moxupars). B ¢arommre
HEMOCPEACTBEHHOE yYacTHE MPUHUMAET IIa3MaTudeckas memOpaHa. B Tom mecrte,
r7ie TOBEPXHOCTh KIETKM CONPHUKACAECTCS C YACTHIEH KaKoro-audo IUIOTHOTO
BelllecTBa, MeMOpaHa mporudaercs, oOpa3yeT yriayOJieHHEe U OKpPY>KaeT 4YacTHIy,
KoTopass B '"MeMOpaHHON ynakoBke" morpyskaercsi BHYTpb KieTku. OOpasyercs
MUIIEBAPUTENIbHAS BaKyoJb M B HEHl MepeBapUBalOTCS IOCTYNUBIIME B KJIETKY
opranndeckue BemecTtBa. lLlurormasma. OtTrpaHnueHHas OT BHEIIHEW CpeIbl

IJIa3MaTUYecKod MeMOpaHOHM, NMTOIIa3Ma MPEJICTABISIET €000l BHYTPEHHIOIO
44



MONYXKUAKYI0 Cpeay KIeToK. B nuromnasmy  3YKapuOTHYECKHX  KIIETOK
pacnoJiararoTcs SiApO U pa3IudHble OPraHouAbl. AApo pacnonaraercs B IEHTPAIbHOU
yacTu IUTOIUIa3Mbl. B Hell cocpenoToueHbl M pa3HOOOpa3HbIC BKIIOUYCHHS -
MPOAYKTHl KJIETOUHOU NESITEIBbHOCTH, BAKyOJIH, a TaKKe MeJpyailiime TpyOOuKdu U
HUTH, 00pa3ylollue CKeNIeT KJIETKU. B cocTaBe OCHOBHOrO BeIECTBA IUTOIIA3MbI
npeobnanaoT Oenku. B nuromiasMe mNpOTEKalOT OCHOBHBIE MPOIECCH OOMeHa
BEILIECTB, OHA OOBEIUHSIET B OJHO IIEJ0€ SAPO M BCE OPraHOMJIbI, 0OECIIEYUBAET UX
B3aUMOJICCTBUE, NEATEIBHOCTh KIIETKH KAK €IUHOW LIEJOCTHOW JKUBOW CUCTEMBI.
DOHJOIUIa3MaTUyYeCcKass CeTh. Bcd BHYTpPEHHSE 30HAa LMTOIUIA3Mbl 3amoJIHEHA
MHOTOUYUCIICHHBIMM ~ MEJIKUMU  KaHaJlaMM U TOJOCTSIMU, CTEHKH KOTOPBIX
PEACTaBISAIOT COO0N MeMOpaHbl, CXOAHBIE TIO CBOEH CTPYKTYpE C IJIa3MaTHYECKOU
MeMOpaHOW. DTU KaHaJbl BETBATCS, COCIUHSIIOTCS JIPYT C IPYroM U 00pa3yroT CETh,
MOJIYYHUBIIYI0O HA3BAHUE OSHJIOMJIA3MATUYECKOM CEeTU. ODJHJOIIa3MaTU4yecKas CeThb
HEOJHOPOJHA IO CBOEMY CTpOoe€HHUIO. M3BECTHBI JBa €€ Tula - TpaHyJsdapHas U
riaakas. Ha memOpaHax kaHaloOB M TOJOCTEH TPaHYJSIPHOM CETH pacrojiaraercs
MHOECTBO MEJKHX OKPYTJIBIX TeNlell - PUOOCOM, KOTOpBIE MPHAAIOT MeMOpaHam
IepOXoBaThIii BUJ. MemOpaHbl TJagKOW SHIOIUIA3MATHYECKOM CETU HE HECYT
puObOCOM Ha CBOEH MOBEPXHOCTH. DHJAOIUIa3MaTU4YeCKash CETh BBITIOJHIET MHOTO
pazHooOpa3HbIx PyHKIMK. OCHOBHAS (PYHKIUS TPaHYJISIPHON HIOIIA3MaTHYECKOM
CeTH - y4acTHE B CHHTE3e¢ Oelka, KOTOPBIM ocyliecTBisieTcs B pubocomax. Ha
MeMOpaHax TJIaJKOW 3HJIOTUIa3MAaTUYECKON CETH MPOUCXOAUT CHUHTE3 JUMUAOB U
yraeBoJ0oB. Bce 3TH MpoAyKThl CHHTE3a HAaKAaIUIMBAIOTCS H KaHajlaX M MOJOCTAX, a
3aTeM TPAHCHOPTUPYIOTCS K Pa3IUYHBIM OpPraHOWJAaM KIIETKH, TJI€ MOTPEOJISIFOTCS
WIM HAKAIUIMBAKOTCS B LUTOIUIa3ME B KA4eCTBE KIETOYHBIX BKJIIOUECHHM.
DHJ0MIa3MaTHYECKasi CETh CBA3BIBACT MEXY COOOM OCHOBHBIE OPraHOUbI KIETKH.
PuGocombl. PubGocombl 0OHapykeHbI B KJIETKaX BCEX OPraHu3MoB. OITO
MHUKPOCKOITMYECKHUE Teblla OKpyrioi ¢Gopmbl auamerpoM 15-20 M. Kaxknmas
pubocomMa COCTOUT U3 ABYX HEOJMHAKOBBIX MO pa3MepaM YacTHIl, Majoi 1 OOJBIIOH.
B omHOIi KiI€TKE COAEPKUTCS MHOTO ThICSY prOOCOM, OHU pacrojararoTcs Judo Ha
MeMOpaHax TpaHyJApHOW 3HAOIUIa3MaTHYECKOW ceTH, JIMOO CBOOOIHO JeXaT B
muTorutazme. B cocraB pubocom Bxomar Oenku m PHK. ®@ynkums pubocom - 310
cunte3 Oenka. CuHTEe3 OenKa - CIOXKHBIH MPOIECC, KOTOPHIH OCYIIECTBIAECTCS HE
OJNIHOW pHUOOCOMOM, a IeJOW TPYNIOH, BKIIOYAIONMICH JI0 HECKOJBKHX JECITKOB
oObeuHEeHHBIX pubocom. Takyio rTpymnmy puOOCOM HA3bIBAIOT IMOJIHCOMOM.
CunTe3upoBaHHbIE O€JIKM CHayalla HAKAaIUIMBAIOTCS B KaHalaX M MOJOCTAX
SHJOIIA3MATUYECKOM CETH, a 3aT€M TPAHCIOPTUPYIOTCA K OPraHOUJIaM M ydacTKaM
KIETKA, TJe OHU TMOTPEOAI0TCS. OHIOIUIa3MaTHYeCKass CeTh M PHOOCOMBI,
pacrlojIOKeHHBIE Ha €€ MeMOpaHaX, NpEeICTaBIsSIOT COo00W eAWHBIA ammapar
OWocHHTE3a W TPAHCHOPTUPOBKM OenkoB. MwurtoxoHapuu. B  mwmrominaszme
OONBIIMHCTBA KJIETOK JKMBOTHBIX M PAcTeHUM coaepkarcs menkwe Ttenbia (0,2-7
MKM) - MUTOXOHJpuHU (Tped. "Murtoc" - HUTh, "XOHAPUOH" - 3€pHO, TpaHyja).
MUTOXOHIpUH XOpPOWIO BHIHBI B CBETOBOM MHMKPOCKON, C IMOMOIIBIO KOTOPOTO
MOXHO paccMoTpeTb uX (GOopMy, pacHoJIOKEHUE, COCUUTATh KOJIUYECTBO.
BHyTpeHHee CTpoeHME MHUTOXOHIPUM M3YYEHO C TOMOLIBK) 3JIEKTPOHHOIO
Mukpockona. O00J0UYKa MUTOXOHJPUU COCTOUT M3 JIBYX MeMOpaH - HapyXKHOU U
BHyTpeHHel. HapyxHass MemOpaHa riaakas, oHa He oOpa3yeT HUKaKUX CKIIAJIOK U
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KOTOpbI€ HAMNpaBJICHBI B MOJOCTh MUTOXOHApUU. CKIIaIKU BHYTPEHHEU MeMOpaHBI
Ha3bIBAIOT KpUcTamu (1aT. "KpucTa" - rpedeHb, BHIpOCT) YNCI0 KPUCT HEOIUHAKOBO
B MHUTOXOHJAPUSX Pa3HBIX KIETOK. WX MOXeT OBbITh OT HECKOJbKUX JIECSATKOB JI0
HECKOJIbKUX COTE€H, NPUYEeM OCOOEHHO MHOI0 KPUCT B MUTOXOHAPHUSIX AKTUBHO
GYHKIIMOHUPYIOMUX KIJIETOK, HAMpUMEpP MBIIIEYHBIX. MUTOXOHJIPUU Ha3bIBAIOT
"CUJIOBBIMU CTAHUMAMM'" KIETOK, TaK KakK HMX OCHOBHas (yHKUUS - CHHTE3
anenosuntpudocdopuoit  kuciaorel (AT®D). Dra KUCIOTA CHHTE3UPYETCS B
MUTOXOHJIPUAX KJIETOK BCEX OPraHU3MOB M MPEJCTaBISICT CO0ON YHUBEPCAIbHBIM
WCTOYHHUK  JHEPIUH, HEOOXOIMMBIA  JJI1  OCYIIECTBICHHS  IPOLIECCOB
KUBHEJEITEIbHOCTH KJIETKM W 1eJoro opranusma. HOBbIE MUTOXOHIpUU
00pa3yroTCsl JIEIGHUEM YK€ CYIIECTBYIOIIUX B KJIeTKe MUTOXOHIpui. [Inactunael. B
LUTOIJIa3M€E KJIETOK BCEX PACTEHMH HaXOJATCS IUIaCTUbl. B KieTkax >KMBOTHBIX
IUIACTUABl OTCYTCTBYIOT. Pa3inyarOT TpU OCHOBHBIX THNA IJIACTU[: 3€JEHBIE -
XJIOPOIUIACTBI; KPAaCHbIE, OpPAHMXEBbIE M JKEJThle - XPOMOILIACTHI, OECLBETHBHIE -
JEUKOIUIACThl. XJIOPOIUIACT. DTU OPraHOMIbl COAEpKAaTCs B KJIETKax JUCTHEB U
JIPYTuX 3€JIeHBIX OpPraHOB pACTEHUN, a TaKXKe Yy pPa3HOOOpa3HbIX BOIOPOCIIEH.
Pa3zmepsl xjoporuiactoB 4-6 MKM, HauboJiee 4acTO OHU UMEIOT OBaJIbHYIO dhopmy. Y
BBICIIIUX PACTCHUH B OJIHOW KJIETKE OOBIYHO OBIBA€T HECKOJBKO JIECSATKOB
XJIOPOIUIACTOB. 3€JIEHBIA IBET XJOPOIUIACTOB 3aBUCHT OT COJEpPKAaHUS B HHUX
nurMeHTa xjopodusuia. XJIOpOIUIacT - OCHOBHOM OpraHOM]I KJIETOK pacTeHUM, B
KOTOPOM TPOUCXOIUT (POTOCHMHTE3, T. €. 00pa3oBaHHE OPraHUYECKUX BEIIECTB
(yrneBonoB) u3 Heopranuueckux (CO2 u H20) npu uCHoOIb30BaHUU DHEPTUH
COJIHEYHOTr0 cBeTa. [lo CTpOEHMIO XJIOpOIUIacThl CXOAHBI C MHUTOXOHApUAMHU. OT
[IUTOIJIA3Mbl ~ XJIOPOIUIACT OTTPAaHUYEH JIByMsT MeMOpaHamMu - HapyXHOM u
BHyTpeHHel. Hapyxxnas memOpana riajakasi, 6€3 CKIaJ0K U BEIPOCTOB, a BHYTPEHHSIS
oOpa3yeT MHOTO CKJIaq4aThIX BBIPOCTOB, HANpPAaBICHHBIX BHYTPh XJOPOILIACTA.
[loaTOMy BHYTpHM XJOpOIUIaCTa COCPENOTOYEHO OOJBIIOE KOJIUYECTBO MEMOpaH,
o0pasyronux 0coObie CTPYKTYPHI - TpaHbl. OHU CIIOKEHBI HAITOJ00KME CTOIKH MOHET.
B memOpanax rpaH pacmnojararoTcsi MOJIEKYJIbl XJI0poQuiia, MOTOMY UMEHHO 3/1ECh
npoucxoaut ¢otocuHTe3. B Xxmopomactax cuHTesupyercs u AT®D. Mexny
BHYTpEeHHUMH MeMOpaHamu xjoporuiacta cojepxkarcs JHK, PHK. u pubGocomsr.
CrnenoBarenbHO, B XJIOPOIUIACTaX, TaK >X€ KaK M B MHUTOXOHIPUSX, MPOUCXOJUT
CUHTE3 Oeyika, HEOOXOAUMOTO JIsi JAEATEIBHOCTH ITUX OPTraHOUAOB. XJIOPOILIACTHI
Pa3MHOXKAIOTCS AEJIEHUEM. XPOMOIUIACTHI HAXOIATCS B LUTOILIA3ME KJIETOK Pa3HBIX
JacTell pacTeHHWil: B IBETKAaX, IUIOJAX, CTEOAX, JHUCThiIX. IlpucyrcTBuem
XpOMOIIJIACTOB OOBSACHSIETCS JKENTas, OpaH)KeBash M KpacHas OKpacka BEHUYHKOB
LBETKOB, IUIOJOB, OCEHHUX JINCTHEB. JIEMKOIUIACTBI HAXOAATCS B IUTOILIA3ME KIIETOK
HEOKPAIIICHHBIX YacTell pacTeHWl, HAllpuMep B CTEOAX, KOpHAX, KIyOHsIX. Dopma
JEUKOIUIaCTOB  pa3HOOoOpa3Ha. XJIOpOIUIaCThl, XPOMOIUIACTBI U  JICMKOIUIACTHI
CroCOOHBI KJIETKa B3aUMHOMY Tniepexoay. Tak mpu co3peBaHUM IUIOJIOB HIIH
W3MEHEHUH OKPACKU JINCTHEB OCEHBIO XJIOPOIUIACTHI IMTPEBPAIIAIOTCSA B XPOMOILIACTHI,
a JIEMKOIUIACTHI MOTYT IIPEBPALIATHCA B XJIOPOILIACTHI, HATPUMED, MPHU MO3ETEHCHUN
KiyOHel kapTodens. Annapat ['onbaxu. Bo MHOTUX KIIETKax KMBOTHBIX, HAIPUMED
B HEPBHBIX, OH HUMEET (POpMy CIOXHOU CETH, PACIOJIOKEHHOW BOKpYyT siapa. B
KJIIETKaX PacTeHUM M MNpoCcTeMmux anmapar ['onbaKu OpeacTaBlieH OTIEIbHBIMU
TEJblaMH CEPIOBUAHON WIM MAJIOYKOBUIHOU (PopMbl. CTpoeHHE ATOTO OpraHouja
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pazHooOpasue ero ¢opmbl. B coctaB ammapata [onbaku BXOAST: TMOJOCTH,
OrpaHUYEHHbIE MeMOpaHaMu U pacroyiokeHHble rpynnamu (no 5-10); xpynHble u
MEJIKUE MY3bIPbKH, PACIOJOXKEHHbIE Ha KOHIAX MoyocTed. Bce 3TH 3nemMeHTh
COCTaBJIIIOT €IMHBIA KOMIUIEKC. Anmapart ['ofabIKu BBINOIHSAET MHOTO Ba)XKHBIX
¢ynxuuii. [lo kaHalaMm 53HIOMIA3MAaTUYECKOM CETHU K HEMY TPaHCHOPTUPYIOTCS
MPOIYKThl CUHTETUYECKON NEeATENbHOCTH KIIETKH - OEJIKHM, YIJIeBOAbl U KUpHL. Bce
STH BEIIECTBAa CHayaja HAKaIUIMBAIOTCSA, a 3aTeéM B BHJE KPYIHBIX U MEIKHX
My3bIPbKOB MOCTYNAIOT B LUTOIUIA3My M JMOO HCHOJIB3YIOTCS B CaMOM KIIETKE B
Ipolecce €€ KU3HEAEATENbHOCTH, JHOO0 BBIBOJAATCA W3 HEE W HUCIHOJB3YIOTCS B
opranuzMe. Hanpumep, B KIeTKax MOJKETYJOUYHON >KelIe3bl MIIEKOMUTAIOIIUX
CUHTE3UPYIOTCS NUIIeBapUTeNbHbIe (EpPMEHThl, KOTOpbIE HaKallJUBaIOTCS B
MOJIOCTSIX OpraHoujaa. 3aTeM 0o0pa3yloTcsl My3bIpbKH, HAMOJIHEHHbIE (hEepMEHTaMHU.
OHu BBIBOASTCS U3 KIETOK B MPOTOK MOJKETYJOUHOM jKeJe3bl, OTKY/1a MEePETEKAI0T B
NOJIOCTh KulleuyHuKa. Eile ogHa BaxkHast GYyHKUHUS 3TOTO OPraHOMA 3aKJII0YAETCs B
TOM, 4YTO Ha €ro MeMOpaHax MPOUCXOJUT CHHTE3 HKUPOB M YIJIEBOJOB
(monmcaxapuoB), KOTOPhIE MCIOJB3YIOTCS B KJIETKE M KOTOPBIE BXOJAT B COCTaB
meMOpan. brarogapsa nesrenbHocTH anmaparta ['oapmku mpoucxoasT oOHOBICHUE U
pocT miuasmaruueckod MemOpanbl. JIuzocomel. IlpencraBnsitor coboil HeOobINe
OKpyruyble Tenbla. OT IUTOMIA3Mbl Kaxaas JH30COMa OTIpaHMYEHAa MEeMOpaHOil.
BHyTpu n130ocoMbl HaxoasTcst GepMEHTHI, pacIEIUISIoONUe OeIKu, KUPbI, YTIEBOIbI,
HYKJIEMHOBbIE KHUCJIOTHl. K muIIeBod dYacTule, MOCTYNUBIIEH B LUTOIUIA3MY,
MOJIXOJSAT JIM30COMBI, CIIMBAIOTCS C HEM, W oOpa3yeTrcs OjHa MHIleBapUTEIbHAS
BaKyoJlb, BHYTPH KOTOPOI HAXOJIUTCS MUIIEBAs 4acTUIA, OKpYkKeHHas (hepMeHTaMu
mu3zocoM. BemectBa, oOpa3oBaBiivecs B pe3yJbTaTe IEepeBapUBaHUS IHILNEBON
YacTHIIbl, TOCTYMAIOT B IUTOILUIa3My M HCHOJB3YIOTCS KieTkod. Oobnanas
CIIOCOOHOCThIO K AaKTHBHOMY IE€PEBAPHMBAHMUIO TMHUIIEBBIX BEIIECTB, JH30COMBI
Y4acTBYIOT B YHAJI€HUU OTMHPAIONIUX B IMPOLECCE KUZHEACATEIbHOCTU YacTel
KJIETOK, IIENbIX KIETOK M OopranoB. OOpa3oBaHUE HOBBIX JIM30COM MPOUCXOIUT B
KJIETKE TOCTOSIHHO. DEPMEHTHI, COEepKALIMECS B JTU30COMAX, KaK U BCSAKHUE APYrue
OCJIKM CHUHTE3UPYIOTCS Ha pudocoMax IUTOMIA3Mbl. 3aTeM d3TH (HEPMEHTHI
NOCTYMAalOT MO KaHAJlaM »SHIOIUIa3MAaTHYEeCKOM CeTH K ammapary [onbmxu, B
MOJIOCTAX KOTOPOTO (POPMUPYIOTCS JIM30COMBI. B TakoM BHJIE JIM30COMBI MOCTYMAIOT
B muTomiasmy. Kierounsrit meHTp. B kieTkax >KMBOTHBIX BOJW3U Sipa HAXOIUTCS
OpraHOW[I, KOTOPBI HA3BIBAIOT KJIETOYHBIM LIEHTPOM. OCHOBHYIO YacTh KJIETOYHOI'O
LIEHTpa COCTAaBISIOT JBa MAJICHBKUX TEJblla - IIEHTPHUOJIM, PACIOJIOKECHHBIC B
HEOOJIBIIIOM YYacTKe YIUIOTHEHHOM muToria3Mbl. Kaxkaas eHTpuoas umMeeT Gopmy
nWIMHApa JIMHOW 10 1 mkMm. LleHTpuonu WrparT BaKHYK pOJb NPU JICICHUU
KJIETKH; OHHM Y4acTBYIOT B OOpa30BaHUU BepeTeHa JiefeHus. KiieTouHble BKIIOUEHHUS.
K k71eTo4YHBIM BKIIFOUEHUSIM OTHOCSITCSl YIJIEBObL, KUPBI U Oenku. Bee 3Ty BemecTBa
HaKaIUIMBAIOTCSl B IUTOIJIA3ME KJIETKU B BUJE Kamneidb U 3€PEH Pa3IMYHON BEIUYUHBI
u ¢opmpl. OHU TEPUOIUYECKH CHHTE3HPYIOTCS B KJETKE M HCHOJB3YIOTCS B
nporiecce oOMeHa BemiecTB. SAapo. Kaxknmas kieTka OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX KUBOTHBIX, & TAKXKE PACTCHUI COAEPXKUT siipo. Popma U pasmepsl
A51pa 3aBUCAT OT (POPMBI U pa3mepa KIETOK. B OOJbIIMHCTBE KJIETOK MUMEETCS OIHO
AP0, U TaKue KJIETKH HA3bIBAIOT OJHOsANEPHbIMU. CYHIECTBYIOT TAaKXKE KIETKHU C
NBYMsl, TpeMsi, C HECKOJbKMMU JAECATKAMU M JaxXe COTHSIMHU sAep. ITO -

MHOT'OAACPHBIC KIICTKH. ﬂl[epHBIﬁ COK - IIOJYKHMJIKOC BCUICCTBO, KOTOPOC HAXOAUTCA
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1o SIepHOM 000JIOYKOM M MPEJCTaBIAET BHYTPEHHIO cpeny siapa. Bompocsl ais
3akpemyieHus TeMmbl: KeM, korja u kKak Obuia OTKpbITa KieTka? Yto wu3yyaer
KJIETOYHAasi OMOJIOTUS M KaKO€ 3HAaUeHHE UMEET KJIeTouHas Teopus il Hayku? Kakue
IIPOLIECCHI TPOUCXOIAT B MUTOXOHAPUAX? KakoBO CTpOoeHHE M HA3HAUCHHE alllapara
lompmxu? KakoBa ¢yHKUMsS JM30COM B JKMBOTHOM kKieTke? Kakue mnpoueccsl
MpoucxoaaT B Xxjoporuiactax? KakoBo ctpoenue u Qynkuum sapa? UYto Takoe
KjeTounble BKItoueHUs? Kakyro QyHkiuio BeIMOIHSAIOT prubocombl? KakoBa poiib
nuTomia3Mel B kietke? KakoBbl cTpoeHre M (QyHKUMM 3HAOIIIA3MATUYECKON ceTu?
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JIMCT
M3MEHEHMI paboyeil yueOHOW MporpaMmsl 0 AUCIUIUIMHE
B/1.09 buosaorus
JlomonHeH!st 1 U3MEHEHUs, BHOCUMBIE B pabOuyIo porpamMmy JUCLHUILITUHBI

OcHoBaHMS BHECCHUA Pasznen PII/L, B koropslit | Conep:kanue

JAONOJTHEHUH 1 BHOCSTCS U3MEHEeHUs BHOCUMBIX

U3MEeHEHUH JAOIOJTHEHU H,
U3MEHEeHUI

IIpennoxenue

paboronarerns

IIpennoxenue

COCTaBUTEJSI IPOTPAMMBbI

[Ipuobperenue, nznanue | Pazgen Nod OOHOBIICHUE TIEPEUHS

TuTeparypsl, ooHoBieHue | [lepeueHb OCHOBHOM U JUTEPATYpHI

NEPEYHs U COAEPIKAHUS JIOTIOTHUTENIbHON yueOHOi

OBbC, 6a3 naHHbIX JIUTEPATYPBI

&

v /fjﬁ S E.IO.ITaBnoBa

YTBepkaeHa Ha 3acelJaHWH MPEIMETHO-IIMKIOBOH KOMHUCCHUH MATEMaTHYeCKUX H
€CTeCTBEHHOHAYYHBIX TUCITUTUINH
ITpotokon Ne 10 ot «24» mas 2024r.

CocTraBUTENb: MperoaaBaTciib

Hpez{cez[aTenL HpeI{MeTHOfI (HHKHOBOﬁ) KOMUCCHUH MAaTCMATUUYCCKUX U CCTCCTBCHHOHAYYHBIX

JTUCIAILINH: / 4
/ 3--( ité JL.B.XKyx
COI'JTACOBAHO:
3amectutens gupekropa o YP umana (72/},/ 7 T.A. Pe3ynenko

/7
74> /
3aBe/Iylomas ceKTopoM OnOIuoTeKy Gunana /74 JLT. Coxonosa

7

Wrkenep-1eKTpOHUK (IIpOrpaMMHO-HHDOPMALUOHEOE ///
/

obecrieuenre 00pa3oBaTesbHON POrpaMMbl)  / A B.Cwmeranun
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Peuensus
Ha yuebnyro nporpammy yueonoit aucuumiauasl b/1.09 BUOJIOT'UA
Jnst cnenmansroctr 43.02.16 Typusm u rocTenpuuMCTBO

Pabouas nporpamma yueOnoi nqucuumuinabl bJ1.09 buonorus paspaborana Ha
ocHOBe TpeboBanuii denepaibHOro rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaHapTa
(manee - ®I'OC), mnpeabsBIsIEMBIX K CTPYKTYpE, COJEpPKAHUIO U pe3yjibTaTam
ocBoeHusi yueOHod mucuuruimHel  BJ[.09  bBuonorus, B  COOTBETCTBUU C
PekoMeHasaMHi MO OpraHu3alMy IMOJYYEHUs cpelHero ooOiero oOpa3oBaHUs B
npejienax OCBOEHUS 00pa3oBaTENbHBIX HPOrPaMM CpPEIHEro MNpodeccHOHATBLHOTO
oOpa3oBaHus Ha 06a3e OCHOBHOTO 001Iero oopasoBanus ¢ yuerom tpedoBanuii ®I'OC
Mo CIHEHHAIBHOCTH cpeaHero mnpodeccuonanbHoro ooOpaszoBanust (nanee CIIO)
43.02.16 TypusMm u TOCTEOPUUMCTBO, YTBEPKACHHOTO npukazoM MunoOpHayku P®
ot 07.05.2014 Ne461 (3apeructpuponan B Muntocte Poccun 27.06.2014 No 32891.

JlanHass nporpaMma  SBISETCS  YacThlO  OCHOBHOW  Mpo(eccHoHaIbHOMU
oOpa3zoBarenbHOM nporpaMMsbl B cootBeTcTBUM ¢ PI'OC cpennero (moaHoro) oduiero
oopazoBanus u @OI'OC mno cneuumansHoctn CIIO 43.02.16 Typusm n
rOCTEIPUUMCTBO

CopnepxaHve y4yeOHOM JUCHUIUIMHBI ~ OHMOJIOTHS TPEIHAa3HAYEHHOTO IS
cTyneHToB 1 Kypca cpenHero mpodeccMoHaIbHOro OOpa3oBaHUS  COOTBETCTBYET
COJIEpKAHUIO JTOr0 TMpeAMeTa Il CpelHero (MOJHOTO) o0IIero oOpa3zoBaHUS.
JuciumirHa npusBaHa cGopMUPOBaTh Y 00YHAIOIIUXCS IEJIOCTHOE MPEICTaBICHHE
0 Hayke OHMOJorus, OOBEKTUBHOM OCO3HAHWW 3HAYMMOCTU KOMIETEHIIMI B 00JacTu
OMoJ0oTKY ISl YeJoBeKa U 0011ecTBa.

[Iporpamma 00OCHOBAaHHO W TIOJIHO OTpakaeT poJib M MECTO OHOJOTHUU B
MOJIFOTOBKE CIEIHUATNCTa CPEHEro 3BEHA, PacKpbIBaeT e U 3aJadyd y4eOHOMH
muciiuinebl.  OnpeneneHsl TpeOOBaHUS K YMEHHMSIM M 3HAHUSAM CTY/ICHTOB.
Temarnueckuéi TUIaH W cojAep)KaHWE YYCOHOM  JUCHUIUIMHBI  PACKpHIBACT
MOCIIEIOBATEIBHOCTh MPOXOXKJIEHUS TEM, COOTBETCTBYEeT Y4eOHOMY TIUIaHY U
pacnpeneneHuio 4acoB. B mporpamme ompezaeneHsl ¢opMa MpOBENCHUS, IEH,
3alayd  y4eOHOM JUCIUIUIMHBI, MPEACTaBICHBl MaTepuaabl I TEKylmeh u
OPOMEXYTOYHOM aTrecTauud. B mporpamMme pealn3oBaHbl JUIAAKTUYECKUE
IPUHLHUIBI 00YYEHUs: 1IeIOCTHOCTh, CTPYKTYPHOCTD; OTPaK€Ha B3aMMOCBS3b MEXIY
OTJEIbHBIMH 3JIEMEHTAMU CTPYKTYPBI, YYTEHBI METAIPEIMETHBIE CBS3H.

[Iepeuenp peKOMEH1yeMOM OCHOBHOM U JOITOJIHUTEIBHOMN JINTEPATYPHl BKIKOYACT
o0IIeIOCTYIHbIE MCTOYHMKH, M3JaHHbIE B IOCJENHEE BpeMs (HE Mo3qHee 5 JeT).
Ilepeuncnennbie IHTEpHET — pecypchbl akTyallbHBI U JJOCTOBEPHBI.

Pabouast mporpamMma nucuuruiiHbel «buonorus» Moxer ObITh PeKOMEHIOBaHA
JUIsL MCHOJIb30BaHMSI B y4e€OHOM HpoLEcce MNpU IMOATOTOBKE MO CIELHATBHOCTH
43.02.16 Typu3m u rocTenpUUMCTBO.

Kanpunar c-x HayK, TUPEKTOp < .~
OO0 MHUIT «JlepeBbsi B <~
npobupkax» B r.I'eneHmkuke

T.H. Ky3pmuHa
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Penensus
Ha y4ueOHy10 porpammy yueoHoit nucturuiniabsl /.09 buosiorus
s ciennanbHocT 43.02.16 Typu3sMm U rocTENPUUMCTBO

PaGouass mnporpamma mnpodeCCHOHANBLHOIO MOAYJIS MO  JUCIMIUIMHE
«buonorus» cocraBieHa B COOTBETCTBUM C TPEOOBAHMSIMHU TOCYJAPCTBEHHOTO
00pa30oBaTeIbHOrO CTAaHAAPTa K MUHUMYMY COJIEpKaHUS M YPOBHIO IMOATOTOBKHU
BbINYCKHUKOB. PabGouas mnporpamma yueOHoit aucuumiuasl BJ1.09 buosorus
pazpaborana Ha oOcHOBe TpeOoBanuii  denepanbHOro  rocyAapCTBEHHOIO
oOpazoBarenpHOro cranjgapra (manee - OI'OC), npeabsSBIsEMBIX K CTPYKTYpE,
COJICp’)KaHMIO M pe3yJsibTataM ocBoeHUs yueOHou mucturmivabl B/[.09 Buosorus.
[IporpamMma HampaBiieHa Ha pa3BUTHE MBILLICHUS, UHTEIUIEKTA, TPOCTPAHCTBEHHOIO
BOOOpa)KeHHMsI, OBJIAJICHUSI 3HAHUSIMU U YMEHUSIMU CTYJACHTaMH, HEOOXOJUMBIMU UM
JUI TPYAOBOM JEATEIIbHOCTH.

buonoruss — >kuBas Hayka, HENPEPHIBHO pacTyilas BIIMPb W B TJyOb,
IIOCTOSIHHO pa3JIBUralollas T'paHUIbl Mo3HaHHOro. OHA paccMaTpuBaeTcs B IICIISIX
JANbHEHUINIEr0 MPUMEHEHUS B JKM3HU. DTO CBS3aHO C TEM, YTO YKU3Hb HEIPEPHIBHO
pa3BHBACTCS M KAET OT OMOJIOTUU HOBBIX MJCH M TOJIXOJIOB B PCIICHUM aKTYaJIbHBIX
mpoOJIeM CerOAHSIITHEro THSI.

[Iporpamma Bkiro4yaeT B ceOsi macmopT padodeil mporpaMMbl, TEMATHYECKOE
IUTAHUPOBAHUE, CO/IepKAHUE yueOHOW NUCHIMIUTUHBL, JIUTEPATypy, 00pa3oBaTeIbHbIC
TEXHOJIOTUM TpPU MPOBEACHUU TPAKTUYECKUX 3aHATHN M JIEKUHU, B TOM 4YHUCIE
npodeccuoHaIbHO-OPUEHTUPOBAHHOE COJIEP’)KaHNE TEOPETUUYECKUX U MPAKTHUECKHUX
3aHsATUd. [IpencraBieHbl OCHOBHBIE KOMIIETEHIIMU. VIMEIOTCA OLIEHOYHBIE CpPE/ICTBA
JUISL KOHTPOJISI ycrieBaeMocTH. PaGodast mporpamma paccunrtana Ha 72 daca. Pa3gensl
NENATCSA Ha TEMbI, HA U3YYEHUE KaXJA0W TEMbI OTBOAUTCS ONPENEIEHHOE KOJINYECTBO
4acoB, B 3aBUCUMOCTHM OT Ba)XXHOCTH H3Yy4Yae€MbIX BOIpPOCOB. B kaxIol Teme
OTpakeHbl TPEOOBAHMSI K 3HAHUSIM, YMEHUSM; JIaH MEePEUYCHb JINTEPATYPHI.

Jannast pabouas mporpamMma IO JIUCHHIUIMHE «bBHOIOTHS» MOXKET OBITh
UCIIOJIb30BaHa JJIsl OJATOTOBKH cHeuanucToB crnenuanbHocTd 43.02.16 Typusm n
rocTenpuuMCTBO

VYuurens BBICHIEH KaTEropuu
MBOY «Cpennsist
obmreobpaszoBarepbHasl IIKOJIA
Ne 4 um.A.B.CyBopoBa» B T.
['enenmxuke
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N.A. lllmakosuu
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