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Pabouas nporpamma yueOHoi aucuumuinabl bJ1.08 buonorus paspaborana Ha
ocHoBe TpeboBaHuil PI'OC cpenHero oOuiero o0pa3oBaHuUs, NPEABABISEMBIX K
CTPYKTYpE, COJEP)KaHUIO U pe3yibTaTaM OCBOCHHs yueOHoW aucuuruinHbl BJ[.08
Bbuonorus, B cooTBeTCTBHM ¢ PeKoMeHAAIMsAMH 0 OpraHU3aIluH MOTYYCHUS CPEIHETO
obmiero oOpazoBaHusi B Mpejesax OCBOCHHsS O0Opa30BaTENbHBIX MPOTPAMM CPEIHETO
npodeccronanprHOro 00pazoBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHuUs C yY€TOM
TpeboBaHMii  (enepanbHbIX TOCYJApCTBEHHBIX  00pa30BaTENbHBIX  CTaHAAPTOB
CHEIMAIIBHOCTU cpeHero npodeccuonanbHoro oopazoanus (mpanee CIIO) 09.02.07
HNudopmarionssie cucteMsl U iporpamMmmupoBanue B Muntocre Poccun 27.06.2014 Ne
32891.
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1. IACIIOPT PABOYEH MPOTI'PAMMBbBI YYEFHOM JTUCITUIIJIUHBI

1.1. Ob61acTh NIpMMeHeHNUsI IPUMEPHOI POrPaMMBbI

Pabouas mporpamma yueOHoM auctuminabel b/1.08 buonorus sBisieTcss 4acThbio
OCHOBHOHN mpodeccuoHaNbHOW 00pa30BaTENbHOM MPOrpaMMOil B COOTBETCTBHM C
@denepanbHbIM  TOCYJApPCTBEHHBIM  O0pa30oBaTEIbHBIM  CTaHAAPTOM  CPEIHErO
(momHoro)  obmero  oOpa3zoBanus U DegepalbHbBIM  TOCYIapCTBEHHBIM
obOpazoBatenbHbiM cTangapToMm (namee PI'OC) mo cneumanbHoct CIIO s
cnenuanbHoctu 09.02.07 MudopmalinoHHbIe CUCTEMBI M TPOrPaMMHUPOBAHHE.

B ocHoBe y4eOHOM AMCHMIUIMHBI JIEKUT YCTaHOBKAa Ha (HOPMHUpPOBAHUE Y
oOydaeMbIX CHCTeMbl 0a30BbIX TOHATHH M TPEJICTAaBIECHUH O COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTHHE MHUpA, a TakKe BbIpa0OTKAa yMEHUN NPUMEHSThH
NOJIyY€HHbIE 3HAHMS, KaK B MPO(EeCCUOHATBLHON NeSITebHOCTH, TaK U JUIsl pelleHus
KU3HEHHBIX 3a/a4.

MHorue nojoeHusi, pa3BuBaeMble OUOJIOTUEH, pacCMaTPUBAIOTCS KaK OCHOBA
CO37IaHUS U UCIOJIb30BaHUSI MHOOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUH
(UKT) — omgHoro wu3 Haubojiee 3HAYMMBIX TEXHOJOTUYECKUX JIOCTHIKEHUU
COBPEMEHHOM ITUBUIIU3AIINH.

B Ouonoruu gpopmMupyroTcss MHOTHE BUIBI AESTEIHHOCTH, KOTOPhIE UMEIOT METa
npeaIMeTHbI Xapakrtep. K HUM B mepBylO odepelb OTHOCATCA: MOJCIUPOBAHUE
O0OBEKTOB U TPOILECCOB, NMPUMEHEHHE OCHOBHBIX METOAOB IO3HAHMS, CHUCTEMHO-
MH(POPMAIMOHHBIN aHamu3, (GOpMyIHpPOBaHUE TUIIOTE3, AHAJIN3 U CUHTE3, CPAaBHEHUE,
000011IeHNEe, CUCTEMATU3allks, BBIBICHUE MPUUNHHO-CIEICTBEHHBIX CBSI3€H, IMOUCK
aHaJIOTOB, yIpaBlIeHUE O0OBbEKTaMH M TMpoueccamMu. VIMEHHO »Ta JUCHMILIMHA
MO3BOJISIET MMO3HAKOMUThH O0YUaIOUIUXCsA ¢ HAYYHBIMU METO/JAMU MO3HAHMSI, HAYYUTh
UX OTJIMYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT FIKCIIEPUMEHTA.

buonorus  umeer  oueHb  OonbBIIOE M BCEBO3pPACTAIOLIEE  YHCIIO
MEXIMCIUIUIMHAPHBIX CBSI3€H, MPUYEM Ha YPOBHE, KaK MOHSATUIHOIO ammapara, Tak
U uHcTpyMeHTapus. Cka3aHHOE MO3BOJISIET paccMaTpuBaTh OMOJIOTHIO Kak MeTa
JUCLMIUIMHY, KOTOpas NPEJOCTaBIsAET MEXAUCUUIIMHAPHBIM S3bIK JJIS ONHUCAHUs
HAay4YHOU KapTHHBL.

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

Hucnuminaa «buosorus» BXOAUT B 0a30BBIM YUCOHBIM UK (MpOdHIbHBIC
JUCUHUIUIAHBI ) TPOrpaMMBbl MTOATOTOBKH CIELMAIUCTOB CPEIHETO 3BEHA.

TpynoemkocTs AUCUUILIMHBL «bromorus» Ha 0a30BOM ypOBHE COCTaBisieT 72
gaca, W3 KOTOPBIX 12 dYacoB BKIIOYACT MPOPECCHOHATBHO-OPUCHTUPOBAHHOE
coliepKaHue, yCHIHMBAIoNiee Mpo(EeCCHOHATBHYIO COCTABISIONIYIO 1O KOHKPETHOM
npopeccu WM COeHUalbHOCTH B 3aBucumoctu ot PI'OC  CIIO
npodeccun/crenranbHOCTH.

[IpodeccronanbHO-OPUEHTUPOBAHHOE coaepKaHue peanusyeTcs B
npukiagHoM  wmoxayine (pasgen 5  “buosnorus B KM3HM®) IS BCEX
npodeccuii/cnennaibHOCTe Ha MaTepuaje KEHCOB, CBSI3aHHBIX C aHAJIU30M
uHpOpMalMK O pPa3BUTUU U NMPUMEHEHUU OMOTEXHOJOTHUWU MO OTpacisiM Oyayliei



npodeccruoHanpHO AesTenbHOCTH oOyyatomuxcs. Kpome Toro, mpodeccronanbHo-
OpPUEHTUPOBAHHOE COJIEPKAHUE YUHUTHIBAETCS B pazaene 4 “Dxonorus’ mpu
BBIMIOJTHEHUH TPAKTUYECKUX paloT, CBsI3aHHBIX ¢ Oyaymed mnpodeccnoHaIbHON
NEATEeNIbHOCTBIO 00 YYaroImnXCS.

[lepuon  oOyueHus U  pacmpeiesieHue MO CEMECTpaM  ONpelensieT
oOpa3oBaTeibHasl OpraHU3alusl CaMOCTOATEIHHO, C YUYETOM JIOTHMKH (POpMHUpPOBaAHUS
OpPEeIMETHBIX  pe3ydbTaToOB, OOMMX W  NPOPECCHOHANBHBIX  KOMIIETCHIIUH,
MEXMPEAMETHBIX CBSI3€H C JPYTHMH JUCHHUILITMHAMH 00Ie00pa3oBaTeIbHOTO |
o01enpodhecCuoOHaIBHOTO IUKIIOB YYEOHOTO IJIaHa.

1.3. Hesaun 1 3agaun y4eOHOM TUCHUITIMHBI

Heab: ¢dopmupoBaHnue y CTYJIEHTOB TMPEACTABICHUS O CTPYKTYpPHO-
(GYHKUMOHAIIBHOW OpraHu3alyy SKUBBIX CHCTEM pPa3HOIO paHra Kak OCHOBBI
OPUHATHS ~ PEIICHUH B OTHOIICHUHM OOBEKTOB JKMBOM TIPUPOJIBI H B
POU3BOJICTBEHHBIX CUTYaIUSX.

Conepxanue nporpammbl  «buosorus»  HampaBlI€HO HAa  JOCTHUKEHUE
CIEAYIOIINX 3244

1) cpopmupoBaTh MNOHUMAHUE CTPOCHHUS, MHOTr000pa3usi U OCOOEHHOCTEU
KUBBIX CHCTEM pa3HOTO0 YpPOBHS OpraHu3aliH, 3aKOHOMEPHOCTEH MNpOoTeKaHus
OMOJIOTUYECKUX TMPOIIECCOB U SIBIICHUU B OKpYXKaIollel cpejie, 1eI0CTHON HaydHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS OIpPEAENATh KHUBbIE OOBEKTHI B MPHUPOJE; IMPOBOJIUTH
HAOJIIOIEHNsT 32 YKOCHCTEMaMH JIJISi BBISIBJICHHS] €CTECTBEHHBIX M AaHTPOIOT€HHBIX
U3MEHEHHM, UHTEPIPETUPOBAThH PE3YJIbTAThl HAOIIOICHUI,

3) chopmupoBaTh HaBBIKM TMPOBEJACHUS MPOCTEUIINX  OHOJOTUYECKHUX
HKCIIEPUMEHTATBHBIX HCCIEOBAHUNH C COONIIOJICHHEM TMpaBuji  0€30MacHOTO
oOpareHus ¢ 00beKTaMu U 000pyIOBAHUEM;

4) pa3BUTh YMEHHUS UCIOIB30BaTh HH(OPMAIIHIO OMOIOTHYECKOTO XapaKkTepa U3
Pa3JIMYHBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOCH IESATEIBHOCTU
[0 OTHOILIEHHUIO K OKpY>Karolleil cpeae, COOCTBEHHOMY 370pPOBbI0; 00OCHOBHIBATh U
coOmr01aTh MEPHI MPOPHIAKTHKY 3a00IeBaHUT.

6) chopMHupOBaTH MOHUMAHUE 3HAYUMOCTHU JOCTHKEHUN OMOJIOTHYECKON HAYKU
U TEXHOJIOTMH B IPAKTUYECKON IEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX
MEJIUIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH.



1.4. Ilepeuenv naanupyemvix pe3yibmamos 0ce0€HUe 00pa3z0eamenbHoll
OuUCUUNIUHBL (nepeyeHsb (Qopmupyemvlx KOMHEMEHYUN) 6 COOMEEemcmeuu ¢
DIocC ClIO u na ocnose ®roc Coo.

Koo n
HaMMeHOBAaHMEe

bopMupyeMsIx
KOMIIeTeHLIMI

l'I.naHMpyeMHe pPesynbpTaTeH OCBOEHMSI OUCLMIIIIMHEI

O6umel

IvicuunnmuapHsie?

OK 01. Berbupatp
CTIOCOOBI PelICHHUS
3amad
npodecCuoHaTbHOM
JEATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOTro BOCIIUTAHUS:
- TOTOBHOCTH K TpPYZIY,
[IEHHOCTH MacTepCTBa, TPYAOTIO0HE;

OCO3HaHHC

- TOTOBHOCTh K aAKTHBHOM JACATCIIbHOCTHU

TEXHOJIOTMYECKOMN u COLIMAJIBHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
MHULMUPOBATH, IJIAaHUPOBATh U
CaMOCTOSITEJIBHO ~ BBINIOJIHATH  TaKylo
NeSITeNIbHOCTD;

- MHTEpeC K pas3au4HbiM  cdepam

npohecCHoHATBHOM JIeATeTFHOCTH,
OBnasneHue yHUBEpCaJIbHBIMH y4eOHBIMU
M03HABATEIbHBIMU JIEHCTBUSAMHU:

a) 0a3oBble JIOTHYeCKHe JAeliCTBUS:

- CaMOoCTOSITeNIbHO (OpPMYIUPOBATH U
aKTyaJIU3UpOBAThH npobemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK
W JUIsL  CpaBHEHUS,
Kkiaccudukanuu u 0000IIeHNUS;

- ONpenensiTh LEIu  JAESTeIbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKEHHUS;

OCHOBAaHUA

- BBISIBJIATH 3aKOHOMCPHOCTHU u
IIpOTHUBOPCUUS B pacCMaTpuBaCMbIX
SIBJICHHUAX,

- BHOCUTb KOPPCKTHBBI B ACATCIBHOCTD,
OCHUBATL COOTBETCTBUC PC3YIILTATOB
nejisiM, OLCHUBATH PHCKU MOCJIEICTBUI
JACATCIIbHOCTH,

- Pa3BUBATb KPCATHBHOC MBIIIJIICHUEC TIPpU

c(hopMUPOBAaHHOCTh 3HAHUN O MECTE

U ponu OHOJOTMM B CHCTEME
HAay4YHOTO 3HaHUA; (QYHKIIMOHATHHOU
TPaMOTHOCTH YeJIoBeKa TUTSt
pelIeHus )KU3HEHHBIX MPo0JIeM;

c(hopMUPOBAaHHOCTH YMEHUS
pacKkpbIBaTh coJiepKaHue
OCHOBOTIOJIATAIOIITUX OMOJIOTHYECKIX
TIOHSITHI:

TEPMHUHOB n KHU3HBb,

KJIETKA, TKaHb, OpraH, OPraHU3M,

BUJ,  TOMYJSIMS,  DKOCHCTEMA,
onoreHos, Omocdepa; meTadoHU3M
(oOMeH BemiecTB M MpeBpalleHue
SHEPruH), rOMeOCTa3
(camoperymsius), OnocuHTe3 Oenka,

CTPYKTYypHad oOpraHu3anusa KHUBbIX

CHCTCM, JAUCKPCTHOCTD,
CaMOpCTyJIAIus,
CaMOBOCIIPONU3BCACHUC

(penpoayKiius), HaCJIEICTBEHHOCTD,
M3MEHYUBOCTb, SHEPro3aBUCUMOCTb,

poCT W pa3BUTHE, YypPOBHEBas
Opra"uzaius;

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

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

(dhopMmupyembIe 0011e00pa30BaTETHHON TUCIIHTUTHHON

2Z[I/IcuI/Ir[JH/IHapHLIe (peaMeTHBIE) pe3yNbTaThl yKa3biBatoTces B coorBercTBHN ¢ PI'OC COO (B mocnennei peaakuum

ot 12.08.2022)




PEIICHUH KU3HEHHBIX TPOOIEM

0) 0a3oBble HCCJIe10BaTeIbCKUE
JlefiCTBUSA:

- BIIAJICTh yuebHo-

MPOEKTHOM

HaBbBIKaAMH
HUCCIIE0BATEILCKON "
ACATCIBbHOCTH, HaBbBIKaAMU pa3pemeHI/1$1

po0em;

- BBISABJIATD IMPUYUHHO-CJICACTBCHHBLIC
CBSA3M U  aKTyaJIM3HpOBaTh  3ajady,
BBIJIBUT'AaTh TUIIOTE3Y €e peuicHud,
HaXoaIuThb APTYMCHTBI JIIsL
JI0Ka3aTelIbcTBa CBOMX  YTBEPXKICHU,
3aJaBaTh ~ IapamMeTpsl W KPUTEPUHU
peuenus;

- AHAJIM3UPOBATH IOJYYCHHBIC B XOJIC

pPEeICHUA 3aga4du PE3YIbTATHI,
KPUTHYCCKHU OILICHUBATH nux
JOCTOBCPHOCTD, IMPOrHO3UPOBATH

W3MEHEHUE B HOBBIX YCIOBHSIX;
- yMeThb
MO3HABATEIbHYIO M MPAKTUYECKYIO
00J1acTH KUZHEESITELHOCTH;

- yMETb HUHTETPUpPOBATH
Pa3HbIX MPEeIMETHBIX O0nacTel;

- BBIABUIaTh HOBBIE HJIEH, MpearaTh
OpUTHHAJIbHBIE TTOJIXO0/Ibl U PELICHUS;

- CHOCOOHOCTH HUX HCIIOJB30BaHUSA B
MO3HABATEILHON U COIMAIbHOMN IMPAKTHUKE

IEPEHOCUTDH 3HaHUA B

3HaHUA U3

PpacCKphbIBATb OCHOBOIIOJIararomuec

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

Iexkensa, ®. Mromnepa, K. bapa),

Basunosa, O.

rpaHullbl HUX [PUMEHUMOCTH K
JKUBBIM CUCTEMAaM;

npuoOpeTeHUE OMbITa MPUMEHEHHUS
OCHOBHBIX

MCTOJ0B HAay4YHOI'O

MMO3HAHU, HCTIOJIE3YEMBIX B
OMOJIOTUN: HAOIIONEHNUS U OMMMCAHUSA
JKUBBIX

CHUCTEM, IIponeccoB n

SIBJICHWIA, OpraHu3aluu u
IPOBEICHUS OMO0JI0rMYECKOTo
HKCIIEPUMEHTA, BBIJIBIDKCHUS
THIIOTE3, BBISBICHUS 3aBUCHMOCTHU

MCXKIAY UCCIICAYEMBIMU BCIIMYHMHAMU,

00BsICHEHUs TTOJTy4EHHBIX
pe3yapTaToB U (GOPMYIUPOBAHUS
BBIBOJIOB c HCIIOJIb30BAHUEM
HAay4YHbIX  TOHSATUH, TEOPUH H©
3aKOHOB;

c(hopMUPOBAaHHOCTH YMEHUS

BBIICTISITh CYILIECTBEHHBIE MPHU3HAKU
BHPYCOB, MPOKApUOT U
OJIHOKJICTOYHBIX u
MHOTOKJIETOYHBIX

KJIIETOK
9YKapHOT;
OpraHu3MOB,
BUJIOB, OMOT€OIICHO30B M 3KOCUCTEM;
OCOOCHHOCTH  TPOIIECCOB
BEIICCTB U IMPEBpAICHUS YHEPTUU B
dboTocuHTE3A,
TUTACTHYECKOTO M 3HEPreTHYECKOTO
oOMeHa,

oOMmeHa
KIIETKE,
XEMOCHHTE3a,  MHTO3a,
Meio03a, OIUIOJOTBOPCHHMS, Pa3BUTHUS

U Pa3MHOXXEHHUsS, WHIUBUAYaJIbHOTO
pa3BUTHUS OpraHu3Ma (OHTOreHe3a),

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

MPUCTIOCOOIEHHOCTH OPraHu3MOB K
cpene oOuTaHus, 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

CKpCIiMBaHusA JId pPa3HbIX THUIIOB

HacJIeJOBaHUs MIPU3HAKOB y
OPraHu3MOB, COCTaBJSITb  CXEMBbI
nepeHoca BEIIECTB W DJHEPIUH B
IKOCUCTEMAX (uenu MIUTaHNUs,
MIUIIEBHIE CETH)
OK 02. B o0jgacTH 1HEHHOCTHM  HAYYHOTO | cCPOPMUPOBAHHOCTH YMEHHI
Hcnone3oBars MO3HAHUA: KPUTHUYECKH OIIEHUBATD
COBPEMCHHBIC - cOpPMHPOBAHHOCTE MHPOBO33PEHHUS, | HHYOPMALIHIO OMOJIOrHYECKOTO
CpeICTBa MOUCKa,
AHATIA 11 COOTBETCTBYIOILIETO COBPEMEHHOMY | COJIEpKaHUs, BKJIIOYAIONIYIO
WHTepIpeTAIHH YPOBHIO pa3BUTHS HayKu U | TICEBJOHAYYHbIC 3HAHUS u3
uHpOpMALMH 1 0OIIIECTBEHHOW TMPAKTHKH, OCHOBAHHOTO | PA3JIMYHBIX HMCTOYHUKOB (CpEICTBa
HH(bOpMaHI/IOHHBIe Ha Juajiore KyjiabTyp, CHOCO6CTBYIOIH6FO MAacCCOBOH I/IH(i)OpMaHI/II/I, HAay4YHO-
TEXHOJIOTMH JIIA OCO3HAaHHUIO CBOCTO MecTa B | NOMYJISIpHBIC MaTepuabl);
BBITIOTHEHIA 347189 | o/mKyJIbTYPHOM MHpE; WHTEPIPETUPOBATH ITUYECKUE
MPO(ECCHOHANLHON | _ COBEPIIICHCTBOBAHUE  SI3BIKOBOW U | aCIIEKTHI COBPEMEHHBIX
ACATEIbHOCTH YUTATENHCKONW KYJbTYPHl KaK CpPEICTBA | MCCIEAOBaHUN B ouosoruu,
B3aUMOJICHCTBUSL MEXIYy JIIOABMH U | MEIUIMHE, OMOTEXHOJIOTHH;
MO3HAHUS MUDA; paccMaTpuBaTh JI00aTbHBIC
- OCO3HaHME  IIEHHOCTHM  HAy4YHOM | SKOJOTMYECKHE poOIeMBI
NEeSATEIbHOCTH, TOTOBHOCTb | COBPEMEHHOCTH, (opMUpoBaTh MO
OCYILIECTBIISITh MIPOEKTHYIO Y | OTHOIIEHUI0O K HHUM COOCTBEHHYIO
HCCIIEI0BATENIbCKYIO NEeSITeNIbHOCTD | TTO3UIHUIO;
WHIUBUAYAJIbHO U B TPYIIIIE; c(hOpMHUPOBAHHOCTh YMEHUHN
OBnazneHue yHUBEpCaIbHBIMH y4eOHBIMU | CO37aBaTh COOCTBEHHbIE
M03HABATEIbHBIMU JIEHCTBUSAMMU: MUCbMEHHBIE U YCTHBIE COOOIICHHUS
B) padora ¢ undgopmanueii: Ha OCHOBE OMOJIOTHYECKOU
- BJaJeTh  HAaBbIKAMHU  MOJIydyeHHS | uH(OpMauu u3 HECKOJIBbKUX
nHopMallUd U3 HMCTOYHUKOB PAa3HBIX | HICTOYHUKOB, rPaMOTHO

TUTIOB, CAMOCTOSITENIbHO OCYIIECTBIATh
MOUCK, AaHalli3, CHUCTEMAaTU3alUI0 H
HHTEPIPETAIHIO uHpopManuu
Pa3IUYHbIX BUJIOB u dbopm
MpEeACTABICHUS;

- CcO3JaBaTh TEKCTbl B  PAa3JIMYHBIX
dopmarax ¢  y4eTOM  Ha3HaAYeHUs

uHbOpMAllMM M  ILEJIeBOM ayJUTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy
MPEICTABICHUS U BU3YAIH3AlUH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh uH(popManuu, ee
COOTBETCTBUE TIPAaBOBHIM U MOPAJIHHO-

OTUYCCKUM HOpMaM;

MCII0JIb30BaTh MOHATUHHBIN armapar
ouooruu




- UCIOJIb30BATh cpeacTsa
MH(POPMAIMOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHHA B
peleHnn KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
TpeboBaHU

33a4 ¢ COOJIIOJIEHUEM

SPrOHOMHUKH, TEXHUKH O€30IMaCHOCTH,
pecypcocOepexeHusI,

IMPaBOBbBIX MW OTHYCCKHUX HOPM,

T'UT'CHBI,
HOpM
WH(POPMAITMOHHOM 6€30TacHOCTH;

- BIAJETh HABbIKAMHU pacClO3HABaHUS U
3alUThl UHPOpMAIK, UHPOPMAIIMOHHON
0€30MaCHOCTH JJUYHOCTH

OK 04. 3¢pdextuBHO

B3anMMOJICHCTBOBATh
u paborath B
KOJIJICKTUBE u
KOMaHJIe

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSTEILHOCTH 31
CaMOOTIPEICTICHUIO;

-OBJIaJIEHUE HaBBLIKAMU y4eOHO-
HCCIIE0BATEIIHLCKOM, MPOEKTHOM u

COIMAJIFHOM JIeATEIILHOCTH,
Osianenue YHHMBEPCAJIbHBIMH

KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

0) coBMecTHasi 1esiITeJIbHOCTD!
- MMOHUMATh u HCIIOJIb30BaTh
MPEUMYIIECTBA KOMaHHOU "

WHIMBHUIYIBHOW paObOTHI;

- [pUHUMATh  LEJIM  COBMECTHOMU
JEeSITENbHOCTH, OpraHU30BbIBATH u
KOOpJIMHHUPOBATh  JIEHCTBUS 1O  €e
JOCTHKEHUIO: COCTaBIISITh 1aH
JEUCTBUM, paclpeaessaTh poJid ¢ y4eTOM
MHEHUI Y4aCTHUKOB 00cyX1aTh

pe3yibTaThl COBMECTHOU paOOThI;

- KOOPJMHHUPOBATh U BBINOJHATH PabOTy
B YCIIOBUSIX PEaJbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

- OCYIIECTBIISTH [MO3UTHUBHOE
CTpaTernueckoe MOBEJCHHE B PA3TMUHbIX
CUTyaIlusiX, TMPOSBIATH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM
OBaanenue YHHUBepPCAJbHBIMU
PeryasiTHBHBIMU J1eHCTBUSIMU:

I') NPUHATHE ceOsl M APYTUX JIKO/Ieii:

- TpPUHUMATh MOTHBBI W apPTYMEHTHI
JPYTUX JIOJIEH MPpU aHaTu3e Pe3ylbTaToB
NESATETHbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTHUX
JI0JIeH Ha OIIMOKU,

[Ipuobperenre ombITa MPUMEHEHHUS
OCHOBHBIX  METOJOB  HAay4dHOTO
MO3HAHUS, HCIOJIb3YEMBIX B
Ouosoruu: HaOMIOAEHUS U ONHUCAHUS
KUBBIX  CHUCTEM, TIpOILIECCOB U
SBJICHU; Opra"usaruu u
MIPOBECHUS OHMOJIOrMUeCKOro
HKCIEPUMEHTA, BBIJIBHOKCHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTU
MEX/1y UCCIIETyEeMbIMU BETUUMHAMH,

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




- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP
C TO3UIIMU IPYTroro 4ejloBeKa

OK 07.
ConelicTBOBATH
COXpaHEHHIO
OKpYyKarolen
cpensl,
pecypcocOepexeHII0
, IPUMEHSTH 3HAHHSI
00 U3MEHECHUU
KITUMATa, TPUHITATIBI
OEpeKITUBOTO
MIPOU3BO/ICTRA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaITUSIX

B 00J1acTH 3K0JI0rH4€CKOro

BOCIIUTAHMS:
- chopMHPOBAHHOCTh  JKOJOTHYCCKOU
KYJIbTYpHI, MMOHUMAaHHUE BIIUSTHHS

COIIMATIbHO-9KOHOMUYECKUX  IPOIIECCOB
Ha COCTOSIHUE NMPUPOJHOM M COLUAIBHOMN
cpensl, OCO3HaHue rJ100aJIbHOTO
XapakTepa KOJOTHUECKUX MPooIIeM;

- IUIAaHUPOBaHWE M  OCYIIECTBIICHUE
JIEUCTBUH B OKpYXKaOUIEH Cpele Ha
OCHOBE 3HAHUA ILelel yCTOWYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

aKTHUBHOE HETPUATHE JICWCTBUH,
MPUHOCSIIUX BPE OKPYKAIOIIEN CPENE;
- YMEHHUE MIPOTHO3UPOBATH
HeOIaronpusTHEIE IKOJIOTHUYECKUE
TOCTIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUM, MPEJOTBPALLATh UX;

- pacuiupeHue OTbITa JIeATETLHOCTH
9KOJIOTUYECKOU HAINPaBJICHHOCTH;

- OBJaJeHUME  HaBbIKAaMU  y4eOHO-
HCCIIE0BATEIIHLCKOM, MPOEKTHOM u
COLIMAJILHOM AESITEIILHOCTH

CdopmupoBaHHOCTH YMEHUS
MPUMCHSITH MTOJTyYCHHBIC 3HAHUS IS
00BsICHEHUS OMOJIOTHYECKHUX
MpOUECCOB M SBJICHUH,  JUIS
MPUHSITHS IPAKTUYCCKUX PEIICHUH B
IMOBCECAHEBHOM JKM3HH C  IICIIBIO
oOecrcucHusl 0€30IIaCHOCTH CBOETO
3I0POBBS M 3JI0POBbSI OKPYKAFOIIIAX

moAe, coOnrofeHus — 30pOBOTO
oOpa3a JXKHM3HM, HOPM TIPaMOTHOIO
MOBE/ICHUS B OKpYyKarolmen
NPUPOJHOM  cpele;  NOHUMAaHHE
HE00X0IMMOCTH HCIIOJIb30BaHUS
NOCTHKECHUU COBPEMEHHOM
Onosorni M OWMOTEXHOJIOTHUH JUIS
paloHaIbHOTO
MIPUPOIOTIOIH30BAHUS




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 JICKIIUOHHOI'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

HaumeHoBaHue pa3iesioB 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-()yHKIIMOHAILHAS 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. 3aK0HOMePHOCTH 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. dxoJiorus 18 10
Tema 4.1. IxoJiorudeckue paxkTopbl U A 2
cpeabl KU3HU
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
Paznen 5. buosorusi B sku3Hu™ 8 4 6*
Tema 5.1. BUOTEXHOI0THH B KU3HH 4% 0% 0%
KaKIoro™
Tema 5.2.5M0TEeXHOI0TUM U TeXHUYECKHE
cucTeMbl (111 YKPYIIHEHHBIX FPYIIII 4 2 4*
npodeccuii/cnenuanbaocreii 09.00.00)*
Bcero mo qucuuminHe 72 42 30
2.3 Temamuueckuil niaan u cooeprcanue y4eoHoil OUCYUnIUHbl
Conep:xanue ydyeOHOro marepuaja (0CHOBHOE U
DopmMuUpyeMbl
HanmeHnoBanme npo¢ecCHOHATbHO-0PHUEHTHPOBAHHOE), O0bem o
pa3iesioB U TeM JIa00paTOpHbIE U MPAKTHYECKUE 3aHATHUS, 4yacos
N KOMIIETEeHI[UH
NMPUKJIAJTHOH MOAYJIb (MPH HAJIMYNH)
1 2 3 4
Pa3nen 1. KiieTka — cTpYKTYPHO-()YHKIIMOHAJIbHAS eINHULA KUBOT0 18
Tema 1.1. OcHOBHOE CO/Iep:KaHue 2 OK 2
Buosaorus kak Teopernueckoe o0yueHune: 2
Hayka. O6mas CoBpeMeHHbIE 0Tpaciii OMOJOrHYecKuX 3HaHUH. CBs3b
XapaKTEePUCTHKA  |Gyo0ruM ¢ APYrUMH HayKaMu: OMOXUMHUS, OHodu3MKa,
KASHH OuoHuka, reHoreorpapus u np. Poab u  Mecto
O6uonoruu B (GOPMHUPOBAHUHM COBPEMEHHOW HayqyHOU
KapTUHBI MUpa. YPOBHU OPraHU3aLUU KUBON MaTepUH.
OOmiast xapakTepUCTHKAa KM3HHU, CBOMCTBA JKUBBIX
cucTeM. XUMHUYECKHUI COCTaB KIIETOK
Tema 1.2. OcHOBHOE coJepKaHHe 6 OK-1
CTpykTypHO- Teopernyeckoe o0yueHue: 2 OK-2
¢ynkuuonanbHaa | Kinerounass teopust (T. Illsamn, M. Illneiimen, P. OK-4
opraHmM3anus BupxoB). OcCHOBHBIE TOJIO)KEHHSI COBPEMEHHOM
KJIETOK KJIETOYHON Teopuu. THUMBI KIETOYHON OpraHu3aliu:
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MIPOKAPUOTUYECKUI U JYKapUOTHYECKUM.
OAHOKJIETOUHBIE M MHOIOKJIETOYHBIE OPraHU3MBI.
Crpoenue mpokapuoThueckon kietku. CrpoeHue
9YKapHOTHYeCKON KkieTku. Heknetounsie QopMel
KHU3HU (BUPYCHI, OakTepruodarm)

HpaKanecKue 3aHATHUSA:

1. IIpakTnueckas padora «CTpoeHHne KJIeTKH»
Paccmorpers CTPOCHHE  KJIETKHU (pacTenus,
KUBOTHbIE, TpUObI) M KIETOYHBbIE BKIIOYEHUS
(kpaxmau, KapOTHUHOU I, XJIOPOTLIIACTHI,
XpOMOILIACTHI)
IloarotoBka  MHUKpOIpENnapaToB, HaOIIOJEHUE C
MTOMOIIBI0O MUKPOCKOIIA, BBISBICHUE PA3INUUA MEXIY
M3y4aeMbIMU 00BbEKTaMH, (OPMYIHPOBAHUE BHIBOJIOB

HpaKTuquKue 3aHATUA:

2. IIpakTHyeckass padora «BupycHbie u
0akTepuaJibHbIE 3a00J1eBaHUA». O6mme
TIPUHIIUIIBI UCIOJIb30BaHUS JIEKapCTBEHHBIX
BEIIECTB. OcoGenHoctu MIPUMEHEHUS
aHTHONOTHKOB. IIpencraBnenre ycTHbIX cOOOICHUM
C TMpe3eHTallell, MOArOTOBJIIEHHBIX IO TEPEUHIO
HMCTOYHUKOB, PEKOMEHJIOBAHHBIX MTPernojaBaTesieM

Tema 1.3.
CrTpykTypHO-
GyHKIHOHAIbHBIE
dakTopsl
HACJIEACTBEHHOCTH

OcHoBHOE coiepxaHue

D

Teoperuyeckoe o0yueHue:

N

XpomocomHasi Teopust T. Moprana. CrpoeHue
XpPOMOCOM. XpOMOCOMHBIN Habop KJIETOK,
TOMOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI,
TaryIOUIHBIA U JUIUIOUAHBIA Habop. HykienHoBbie
kucinotel: JHK, PHK nHaxoxaeHwe B KIETKE, HX
ctpoerre W (QyHknuu. MarpudHble TIPOIECCH B
KJIETKE: peIUTMKaIus, OMOCHHTE3 Oelika, permaparius.
I'eHeTHyecKkuii KO U €ro CBOMCTBA

IlpakTnyeckue 3aHATHS:

3. lIpakTnueckasi padora «Pemenue 3axa4 Ha
omnpejesieHue NMoCJae0BaATEeIbHOCTH HYKJI€0TH/I0B,
AMMHOKHCJIOT B HOPMe M B CJIy4ae U3MeHEeHMsI
NMocJIe0BaTeJbHOCTH HYKJIeoTH 0B JJHK»

Tema 1.4,

OOMeH BelecTB U
npeBpaiieHue
JHEPruH B KJIeTKe

OCHOBHOE CO/Iep:KaHue

Teopernueckoe odyueHue:

[Tonsitue MeTaboIn3M. AccuMunsus u
JTUCCUMUIISALIUSA — JIBE CTOPOHBI MeTabonm3ma. Turbl
oOMeHa BeIIeCTB: aBTOTPO(MHBIA WU TeTEPOTPOQHBIH,
a’poOHBI M aHadpoOHbI. IlmacTuueckuit oOMeH.
DOTOCUHTE3. XEMOCHHTES

OK -2

Tema 1.5.
KN3HeHHBIA MUK
KJIeTKU. MuTo3.
Meiio3

OcHoBHOE coaep/KaHue

SN

Teopernyeckoe o0yueHue:

SN

Knerounsrit IIUKJI, €TO MMEPUOIbI. MI/IT03, €ro craauu u
IMPpOUCXOaAIIHUE ITPOLICCCHI. buonorundyeckoe 3HaueHHe
MHTO3A.

OK -2
OK -4

Meiio3 u ero craguu. IloBegenue xpomocoM B
Mmeiioze. Kpoccunrosep. buonorudeckuii  cMbIca
Mmelo3a

Pasnea 2. Ctpoenne 1 QyHKIIMHM OPraHu3Ma

20
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Tema 2.1. OcHOBHoOe coep/kaHue OK-2
Crpoenue Teopernyeckoe o0y4eHue: OK-4
OpraHusMa MHOroKIeTOYHbIE OPraHu3Mbl. B3aMMOCBsA3b OPraHOB

U CHUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpPraHU3ME.

l'omeocTaz opraHusmMa U €ro IOAJEPKAHUE B

IIPOLIECCE JKU3HEIEATEIbHOCTH
Tema 2.2. OcHoBHOe coJiep:kaHue OK-2
DopMbI Teopernueckoe o0yueHue:
Pa3MHOKeHUs! @®opMbl  pa3MHOXKEHHsS OpraHu3MoB. becrnosioe u
OpPraHu3MoB I10JIOBOE pa3MHOKEHHUE. Bunel Oecrosioro

pa3sMHoxkenus. [lonoBoe pazmHoxkeHue. ['amerorenes

y xuBOTHbIX. Criepmarorene3 u ooreHes. CTpoeHue

MIOJIOBBIX KJI€TOK. OIJI0J0TBOPEHHE
Tema 2.3. OcHOBHOE coepxaHue OK-2
Onrorenes Teoperuyeckoe oGydyeHue: OK-4
pacTeHmii, WnnuBuayansHoe pa3BuTHE OpraHu3MOB.
KHBOTHBIX U OMOpuorene3 u ero craauu. IlocTamMOpuoOHANBHBIM
yeJioBeKa nepuos. CTraauu NOCTAIMOPUOHAIILHOTO Pa3BUTHUA Y

KUBOTHBIX U denoBeka. [IpsmMoe u Hempsamoe

pazButue. buonormyeckoe cTapeHue U CMEpPTb.

OHTOreHe3 pacTeHHI
Tema 2.4. OcHoBHoOe cojiep:kaHue OK-2
3akonomepHoctn | Teopernyeckoe o0ydyeHue: OK-4
HacJ1eI0BaHUs OcCHOBHBIE TIOHSTHS TE€HETUKH. 3aKOHOMEPHOCTH

o0pazoBaHus ramer. 3aKOHEI I. Meunens

(MOHOTHOPHIHOE M TOJMTHOPHUIHOE CKpPEIIMBAHHUE).

B3aunMonelicTBie reHoB

IlpakTnyeckue 3aHATHS:

4.IlpakTnueckasi padora «PemeHue reHeTHYeCKHUX

3agau»

3amaun Ha OMpeieIeHHe BEPOSITHOCTH BOSHUKHOBEHHUS

HACJIEJICTBEHHBIX ~IPU3HAKOB IPH  MOHO-, JH-,

HOJIMTUOPUIHOM M aHaJIM3UPYIOIIEM CKpEeUIMBaHUH,

COCTaBJICHUE T€HOTUITMYECKUX CXEM CKpElIMBaHUS
Tema 2.5. OcCHOBHOE CO/Iep:KaHue OK-1
Cueniennoe Teopernveckoe o0yueHue: OK-2
HacJief0BaHUE 3akonsl T. Moprana. CienjieHHOE HaclieI0BaHUE
NPU3HAKOB TeHOB, HapylieHue cuervieHus. HacnenoBanue

PU3HAKOB, CIICTJICHHBIX C MOJIOM

IlpakTH4eckue 3aHATHA:

5. Ilpaktuyeckas padora Pemenue 3agauy Ha

onpeaeaeHue BEPOSITHOCTH BO3HMKHOBCHHSA

HACJIC/ICTBEHHBIX TNPH3HAKOB INPH CHEIVICHHOM

HACJICIOBAHUM, COCTABJICHHE TCHOTHIHYECKHX

CXEM CKpeIIHBAHHUS
Tema 2.6. OcHoBHOE coaep/kaHue OK-1
3axonomepHoctn | Teopernueckoe odyuenue: OK -2
N3MEHYUBOCTH W3meHunBOCT mNpH3HAKOB. BHIBl HW3MEHYMBOCTH: OK-4

HacleACTBEHHAass WM  HEHACJIeJICTBEHHas.  3aKOH
TOMOJIOTUYECKUX pAIOB B HACJIEICTBEHHOU
m3menunBocty (H.M. BaBunoB). MyranuonHas
TEOpHUs U3MEHYMBOCTU. BUbl MyTaliuii ¥ MpUYUHBI UX
BO3HUKHOBEHMSI. Kapuotun YEJI0BEKA.
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HacnencrBennbie 3a0osieBaHMs 4eloBeKa. | eHHbIC U
XPOMOCOMHBIE ~ 0O0JIe3HH  4YeJjoBeka. boyiesnn ¢
HACJICICTBEHHON IMPEIpPacOIOKCHHOCThIO. 3HAUCHUE
MeI[HL[HHCKOﬁ FCHCTUKKW B HOpPCAOTBpAlICHUHU U
JICYCHUH TCHETHYECKUX 3a00JICBaHMIA YeIOBEeKa

I[IpakTHyeckune 3aHATHSA: 2

6.IlpakTnueckas padora «Pemenue 3axay Ha

onpejeJieHHe THINA MYTallMH» Tpu  [epenaye

HACJIEJICTBEHHBIX [IPU3HAKOB, COCTaBJICHUE

TeHOTHITMYECKUX CXEM CKPEITUBAHMSI
Paznen 3. Teopus 3Bo1I01IMM 6
Tema 3.1. UcTtopusi | OcHOBHOe coJiep:kaHue 2 OK-2
3BOJIIOLINOHHOI 0 Teopernueckoe o0yueHue: 2 OK-4
YYeHHus. [Teprie aBomonmonnsie koHuenuuu (OK.b. Jlamapk,
Muxpossoarouust | XK.JI. Brodhdon). DBomonmonnas teopust Y. lapsuna.

CuHTeTHdeckasi T€OpUs HBOJIIOLIMA U €€ OCHOBHBIE

MTOJIOXKEHHUSL.

Mukpossomtonud. llomymsimuss  kak  3ieMeHTapHas

€IMHUIIAa  DBOJIIOLMU. [ '€HeTHMYecKne  OCHOBBI

SBOJIIOIMH. DJEMEHTapHble (QaKTOpPhl HBOJIIOLHUU.

EcrecTtBenHblli 0TOOp — HampaBisomuii  GakTop

sBomonMM.  BupooOpa3oBaHume  Kak  pe3ynabTar

MHUKPO3BOJIIOLIUN
Tema 3.2. OCHOBHOE CO/Iep:KaHue 4 OK -2
Maxkpossoaonusi. | Teopernueckoe o0yyeHue: 2 OK-4
BosnukHoBenne u | MakposBosttoiiusi. PopMbl U OCHOBHBIC HAITPaBJICHHSI
pa3BUTHE KU3HU makposBostonnn (A.H. Ceepuios). [lytn noctrxenus
Ha 3emuie OMOJIOTHYECKOTO nporpecca. CoxpaHeHnue

OropazHooOpa3us Ha 3emile.

['unoTe3b! 1 TEOpUK BOSHUKHOBEHHS KU3HU Ha 3eMIIe.

[losiBneHre mMepBBIX KIETOK W WX SBOJIOLUS.

[IpokapuoTsl u  3ykapuotTel. [IpoucxoxxneHue

MHOTOKJIETOYHBIX ~ OpPraHU3MOB.  BO3HUKHOBEHUE

OCHOBHBIX IIaPCTB SYKApUOT

IIpakTHYeckune 3aHATHS: 2

7. ITIpakT4yeckas padora «['umoTre3bl

NPOUCXO0KIeHHS KIU3HU Ha 3emiie)
Tema 3.3. OcCHOBHOE CO/Iep:KaHue 2 OK-2
Iponcxoxnenneye | Teopernueckoe o0ydyeHue: 2 OK-4
JIOBeKa — AHTpOMONOTHS — HayKa 0 YeJIOBEKE.
aHTpoOIoOreHe3 CucremaTndeckoe NoJIOKeHUE yenoBeka. CXOICTBO U

OTJIMYMS YeJOBEKa C KUBOTHBIMU. OCHOBHBIE CTauU

aHTPOIIOTeHe3a. DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA.

YenoBeueckre pachl M UX €IMHCTBO. Bpems u myTtu

pacceneHus YeJI0BEKa 1o IIJIAHETE.

ITpucnoco6aeHHOCTh YeJI0BEKa K pa3HbIM YCIOBHSIM

cpeJibl
Pa3nea 4. IxoJiorus 18
Tema 4.1. OcHoBHOE conep/kaHue 4 OK-1
JIKOJIOTHYECKHE Teopernueckoe o0yueHue: 2 OK-2
(akTopnl M cpeanl | Cpenpl OOMTaHHMS OPraHWU3MOB: BOJHAs, Ha3eMHO- OK-7

JKU3HU

BO3QYyIIHAs, IIOYBCHHas, BHYTPUOPraHU3MCHHAA.
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OU3UKO-XUMHUYECKHEe OCOOEHHOCTH cpea oOuTaHus
opranu3MoB. IlpucnocoOnenust opraHu3MoB K >KU3HU
B pasHbIX cpeaax. [loHsTHE 3K0IOTHYECKOTO (haKkTOpa.
Knaccudukamus skonornveckux ¢axtopos. [IpaBuio
muaumyma 0. Jlubuxa. 3akoH TosiepaHTHOCTH B.
lendopna

HpaKTuqecm/le 3aHATHUA:

8. JIpakTnueckasn padora «Pemenue
IKOJIOTMYECKHUX 322D

Tema 4.2.

Honyasuus,
coo0IecTBa,
3KOCHCTEMbI

OcHoOBHOE€ CoacpKaHue

TeopeTn'{eclcoe oﬁyqelme:

DKOJIOTHYECKasl XapaKTepUCTHKA BUAA U TOMYJISIUU.
OKoJiorMYecKas ~ HUIIAa  BHUJA.  DKOJOTHUYECKHE
xapaktepuctuku  nonyisiuu.  CoolmectBa
sKocucTeMbl. buonenoz u ero crpykrypa. CBssu
Mexay opraHuzMamu B OuouneHose. CTpyKTypHbIe
KOMITOHEHTHI 9KOCHCTEMBI: MIPOIYIICHTHI,
KOHCYMEHTHI, peayleHTbl. KpyroBopoT BemiecTB u
MOTOK SHEPruu B skocucreMe. Tpoduueckre ypoBHI

IIpakTHYecKHe 3aHATHS:

9. I[IpakTHyeckasn paGora  «CocraBjieHHe
TpopuUyecKuX uUened W nNUMpPpaMua OUMOMACCHI U
JHEPruuM B IKocucremax.» Tpoduyeckue 1enu u
cetu. OCHOBHBIE NOKA3aTeNn 3KOCUCTEMBI. brnomacca
U NOpPOAYKUIHS. OKOJOTHMYECKHE NUPaMUIbl YHUCEIL,
6uomaccel u sHepruu. [IpaBuio nupaMusl SHEPTHH.
Pemenue NPAKTHKO-OPHEHTHPOBAHHBIX
pacyeTHBIX 3aJaHMH 10 TEPEHOCY BEUIECTBA U
SHEPrUHU B DKOCHCTEMaxX C COCTaBJIEHUE TPOPHUUECKUX
1ene u nupamua 6MoMacchl U SHEPTUu

Tema 4.3.
buocdepa -
rjaooajJbHas
JKO0JIOTHYECKAas
cucTeMa

OCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

buochepa — xuBas oOomouka 3emun. Pasutme
npeacTtaBieHnii o  Oumocdepe B Tpymax B.U.
Bepnanckoro. O6nactu 6uocdepsl U € KOMIIOHEHTHI.
JKupoe BemecTBo 6nocdeps! U ero pyHKIHH.
3aKOHOMEPHOCTHU CYIIECTBOBAHUSA ouocdepsl.
Ocobennoctu o6uochepbl KaK IJI00AJIBHOM
sKocucTeMbl. J[nHaMu4yeckoe paBHOBecHe B buocdepe.
KpyroBopoTs!l BeniecTB 1 OMOT€OXUMUYECKUE ITUKIIBI.
['moGanpHbIE 9KOJIOTHYECKHE poOIIeMbI
COBPEMEHHOCTHU

OK-1
OK -2
OK -7

Tema 4.4.
Bausinue
AHTPONOreHHBIX
(pakTopos Ha

onocdepy

OcHoBHOE coaep/kaHue

Teopernueckoe o0yueHue:

AHTpPOTIOTEHHBIE ~ BO3JCHCTBUS  Ha  Ouocdepy.
3arps3HEHUsT KaK BHJl aHTPOIOTE€HHOI'O BO3/EHCTBHUS.
AHTpoONOTeHHbIe  BO3JeicTBUS  Ha  aTMocdepy.
BozneiictBuss Ha ruapocdepy. BosgpeiictBus  Ha
autocdepy.  AHTPOINOTEHHbIE  BO3JCHCTBUS — Ha
OuoTHUECKHEe CcO0OIIeCTBA. YTIIYOJIEHHO M3Y4aroTCs
OTXO/IBI, CBSI3aHHbIE C oTpeieNIeHHOM
npodeccueit/CrenuaibHOCTHIO

IIpakTHYecKHe 3aHATHS:

OK-1
OK -2
OK -4
OK -7
IIK ...
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10.. IpakTuyeckoe 3ansaTue «OTX0ABI

NMPOU3BOCTBA»

*B Tom uncie npodeccHoOHATbHO- 2

OPUEHTHPOBAHHOE CO/IePKAHNE MPAKTHYECKOT0

3aHATHSA

[IpakTnueckoe 3anarue «OTX0abl Ipon3BoAcTBa». Ha

OCHOBE beneparbHOTO KJIacCU(UKAITTOHHOTO

KaTajora OTXOJIOB ONPEACATh KJIacC OMACHOCTH

OTXOJIOB; arperatHoe COCTOSIHHE U  (U3NYECKYIO

(dhopMy 0TX0JI0B, 00pa3yIOIMKMXCs HA paboueM MecTe /

Ha 3Tanax MpOU3BOJCTBA, CBA3aHHBIC C ONPEICICHHON

npodeccueil/crenuanbHOCThIO
Tema 4.5. OcHOBHoOe coJiep;kaHue 4 OK-2
Bausinue Teopernueckoe o0yueHue: 2 OK -4
COLIMATBLHO- 310poBbe W ero  cocraiusione.  DakTopsl, OK -7
IKOJIOTHIECKHX MOJIO)KHUTENILHO W OTPHUIIATENHHO BIMSIOIINE Ha IIK ...
(¢pakTopos Ha opranu3sM  4ejoBeka. [Ipobirema  TEXHOTEHHBIX
310pOBbe BO3JICHCTBUI Ha 3JI0POBbHE YeJioBeKa
YyeJoBeKa (37eKTpOMAarHUTHBIE ~ TIOJs,  OBITOBAas  XUMWS,

M30BITOYHBIC IIYMBI, pauanus W T.M.). AJanTaius

opraHm3Ma deJoBeka K (akTopaM OKpyKaromeu

CpeIbl. [TpuHIMIIBI (dbopMupoBaHUs

3n0poBbecOeperatomero  noseAeHud.  Dusmueckas

aKTUBHOCTh M 3/I0pOBbE. bHOXMMHYECKHE aCHEKTHI

paIMOHAILHOTO MUTAHUS

IlpakTHyeckne 3aHATHS: 2

IIpakTnyeckasi pabora Ha BbIOOP:

11.TlpakTHYeckas pabora «YMCTBEeHHAast
padoTocnocoOHOCTH»

OBnaseHue MeTOJaMU ONpEIeNieHUsl TIoKa3aresei

YMCTBEHHOM  paboOTOCIIOCOOHOCTH, 00BsSICHCHUE

MOJIYYEHHBIX  pEe3yNbTaToB H  (popMynupoBaHHE

BBIBOJIOB (IMIMCbMEHHO) C HMCIOJIb30BAaHUEM HAYUHBIX

TOHSITHAM, TEOPUN U 3aKOHOB

*B ToM 4yuce npogeccHoHAIbHO- 2

OPHEHTHPOBAHHOE CO/IeP:KAHNE IPAKTUYECKOT 0

3aHATHSA

B Ka4yecTBe TPUTTEPOB CHIDKAIOIIUX

paboTOCTIOCOOHOCTD UCIIOJIb30BaTh yCIOBHS

OCYILIECTBICHUS TMPOPECCUOHAIBHON JesITeNbHOCTH:

IIyMm, TeMIeparypa, pusndeckas Harpy3ka u T.J.
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lepiKaHue
NPHUKJIATHOT0 MOIYJIA)
Pa3pnen 5. buoJiorus B :Ku3Hu 8 OK-1
Tema 5.1. OcHoBHOE coaep/kaHue 4 OK-2
BuorexHonorun B | TeopeTuyeckoe copaepKaHme: 2 OK-4
JKH3HHU KAXKI0r0 IIK ...

buotexHonorus KakK HayKa u MMpOU3BOJACTBO.
OcHoOBHEBIC HaIlpaBJICHUA COBpCMCHHOﬁ
OMOTEXHOJIOTUHU. MeTto b1 onotTexHoIoruu. OOBEKThI
OMOTEXHOJIOTUHU. OTHKa OHMOTEXHOJOTHMYECKUX U
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TeHETHUYECKUX JKCIepuMeHToB. [IpaBuiia moucka u
aHanmm3a  OuodsKoorMyeckod  umHpopMmamuu U3
pPa3IUYHBIX UCTOYHHUKOB (HAay4yHass W y4yeOHO-HaydHas
JAUTEpaTypa, CpeAcTBa MacCOBOM MH(pOpPMALNH, CETh
Wurepuer u apyrue)

HpaKTuqecm/le 3aHATHUA:

12 IpakTH4yeckas paGora «YMCTBEHHAs
padoToCcnocoOHOCTh)»

Keficei Ha aHanm3 wuHpOpMAIMM O HAYYHBIX
JOCTHXKEHUSIX B 00JaCTH I€HETHUYECKUX TEXHOJIOTHUH,
KJIETOYHOM WH)KEHEPHUH, IHIIEBBIX OMOTEXHOJIOTUH.
3amuTa Keica: mpeICcTaBlIeHUE Pe3ylIbTaTOB PELICHUS
KeWCOB (BBICTYIIJICHUE C MTPE3EHTAINEl )

*B ToM 4yucie npogeccuoHaIbHO-
OPUEHTHUPOBAHHOE COAePKaAHME MPAKTHYECKOT0
3aHATHUSA

Tema 5.1 obs13aTenbHa 11 U3y4EHUS CTYJEHTAMU
BceX Impodeccuii/crennanTbHOCTEN

Tema 5.2. BUOTEXHO/I0IMM ¥ TEXHUYECKHE CHCTeMbl (VIS YKPYITHEHHbIX
rpynn npogeccuii/cnennaasnocreii 05.00.00, 09.00.00, 10.00.00,
11.00.00, 12.00.00, 15.00.00, 27.00.00)

Tema 5.2.
buorexHoJioruu u
TeXHuYecKHne
CHCTEMbI

OcHOBHOE coiepkaHue

D

IIpakTHYecKHe 3aHATHS:

D

13. -14. IIpakTuyeckas pabora
BuorexHosiorum m TexXHHYeCKHe CHCTEMbI
Pa3Butne OMOTEXHONOTHH C NPUMEHEHHEM
TEXHUYECKUX CUCTEM (6uouHx)eHepus,
OononHpopMaTHKa, OMOHHKA) u 170:¢
MPUMEHEHHE B JKM3HM YEJIOBEKa, IOUCK H
aHaiu3  uHQOpManmMM M3 PaA3IUYHBIX
UCTOYHUKOB (Hay4yHass W YydeOHO-HaydHas
JauTepaTypa, CpeacTBa MaccoBOM
uHdopmaruu, ceth IHTEpHET U Ipyrue)

Keiicbet nHa ananmu3 wuHQOpMAIMM O Pa3BUTUHU
OMOTEXHOJIOT Ul C MPUMEHEHNUEM TEXHUUYECKUX CUCTEM

(To rpymmam)

3ammTa Keiica: [IpeacraBnenue pe3ynbTaToB
peleHus KelcoB (BBICTYIUICHHE C TPE3EHTAINEeH )

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

Bcero:

72
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3. YCJIOBUSA PEAJIM3ZALINU ITPOTPAMMBI JUCHUIIJIMHBbI
3.1. Mamepuanvno-mexnuueckasn oaza, HeoOX00UMas 011 OCYUWLeCME1eHUA
oOpazoeamenbH020 npoyecca no OUCYUNIUHE

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

Peanuzanus  y4yeOHOW  JUCHUIUIMHBI  OCYIIECTBISIETCS B CIEHHAIBHO
000py/10BaHHOM KaOuHeTe buonoruu, KOTOphIi BKIIFOYAET B ce0s:
MYJIbTUMEINA KOMIUICKT (MYJIbTUMEIUAIPOEKTOP U IKPaH),
KOMITBIOTED,
J0cKa yueOHas,

yueOHasi MeOeb.

3.2 Ilepeuenv HeoOX00UMO20 NPOCPAMMHO20 0OecneyeHUs

1. 7-zip (uuen3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (numensust -
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 (suniensus -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoO0gHOM JTOCTYIIC)

8. Mozilla Firefox_(nmumensus - https://www.mozilla.org/en-US/MPL/2.0/)
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4, MEPEYEHb OCHOBHOM 1 JONOJTHUTEJIBHON YYEBHOM

JUTEPATYPBI, HEOBXOJJUMOMH JJis1 OCBOEHUA JUCIIUIJINHBI

4.1. OcHoBHas1 IMTEpPaTYypa

1. Buonorus : yaeOHUK B MPAKTUKYM JUIs cpeaHero npodeccnonansHoro obpasosanwms / B. H.

SpeiruH [u np.] ; non pexakuueit B. H. fperuna. — 2-e uzn. — Mocksa : U3narenscTBo
IOpaiit, 2024. — 378 ¢. — (IIpodeccuonanbroe oopazosanne). — ISBN 978-5-534-09603-
3. — Texkcr : anekrponHbli // OOpa3zoBarenpHas miargopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/536659

buonorus. ba3oBbiit u yriy6nennbiii ypoBHu: 10—11 kimaccsl @ ydyeOHMK Ui CpeIHErO
obmiero oopazoBanus / B. H. Speirus [u ap.] ; mox odmieit pexakmueit B. H. SIppruna. — 2-
e m3a., mepepad. m gom. — MockBa : M3marensctBo IOpaiit, 2024. — 380 c. —
(ObmeobpazoBatenbubiil k). — ISBN 978-5-534-16228-8. — Tekct : 3y1eKTpOHHBIH //
OopazoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544794
Kamenckwuii, A. A. buonorus. O6mas 6womnorus. 10-11 kmaccer [Tekct] : yueOnuk / A. A.
Kamenckwii, E. A. Kpukcynos, B. B. [laceunuk. - 6-¢ u3n., crep. - Mocksa : [lpoda, 2018. -
368 c. 20

Konecnuxos, C. U., O6mas 6uonorus : yaednoe nmocodue / C. Y. KonecankoB. — Mockaa :
KuooPyc, 2023. — 287 ¢ — ISBN 978-5-406-11707-1. — URL:
https://book.ru/book/949522 . — TekcT : 3MeKTPOHHBIH.

4.2. lonoiHUTEIbHAS JIUTEpaTypa

1.

MamonTtos, C. I'., O6mas 6uonorus : yueonuk / C. I'. MamonToB, B. b. 3axapoB. — Mocksa

: KnoPyc, 2023. — 323 c. — ISBN 978-5-406-11258-8. — URL.: https://book.ru/book/948581 .
— TeKCT : AIeKTPOHHBIN.

2.

Myctadun, A. I'., buonorus : yue6nuk / A. I'. Mycradun, B. b. 3axapoB. — Mockaa :

KuoPyc, 2024. — 423 c. — ISBN 978-5-406-12000-2. — URL.: https://book.ru/book/950239 .
— TeKCT : DJIEeKTPOHHBIH.

4.3. Ilepuoauyeckue u3IaHusl

1.

4.
5

4.4,

N3Bectus Bricmux yueOHbIX 3aBeneHuii. CeBepo-KaBkasckuii pernon.Cepus:
EctectBennsie Hayku - Hayunas snextponnas 6ubnuoreka  «eLIBRARY.RU. - URL:
http://elibrary.ru/title_about.asp?id=7362

BectHuk Anpireiickoro rocynapctBeHHoro ynusepcuteta. Cepus 4: EctecTBeHHO-
MaTeMaTH4ecKue U Texunyeckue Hayku- URL:
http://e.lanbook.com/journal/element.php?pl10_id=2351

[IpodeccruonansHoe 0Opa3oBanue B coBpeMeHHoM Mupe - URL:
http://e.lanbook.com/journal/element.php?pl10_id=2399

buosorus B mkosie - URL: https://dlib.eastview.com/browse/publication/92107
Hayxka u mxoma - URL: https://dlib.eastview.com/browse/publication/79294

IIepeuyennb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH « AHTEpHETY,

H006X0)1HMBIX AJIdA 0OCBOCHUA NTHUCHHUIIJIMHBI

el N>

3bC «Yuusepcuterckas ouonmmoreka ONLINEy: caiir. — URL: http:/biblioclub.ru
OBC UsnarenscrBa «Jlauey: caiit. — URL: http://e.lanbook.com

3BbC «Opaiit»: caiit. — URL: https://urait.ru/

3bC «BOOK.ru»: caiit. — URL: https://www.book.ru
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3BC «ZNANIUM.COMp: caiit. — URL.: https://www.znanium.com

Bassl nanasix komnannu «Mcet Bero»: caitt . — URL: http://dlib.eastview.com

Hayunas snextponnas oudiaunoreka «eLabrary.rux: caitr. — URL: http://elibrary.ru/

OnexrponHas oubnuoreka "M3narensckoro goma "I'pedennukos”. - URL:

http://www.grebennikon.ru/

9. Vuuepcuterckas unpopmannonnas cucrema POCCHUS (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10. "Jlekropuym TB" - Buneosiekiuu Beaynmx jgekropos Poccun. - URL: http://www.lektorium.tv/

11. Ba3a y4eOHBIX TUTAHOB, y4EOHO-METOINICCKIX KOMILJICKCOB, ITyOIMKAIUi 1 KOH(epeHITUit
Ky6I'Y. - URL: http://docspace.kubsu.ru/

12. Poccuiickoe obpazoBanue [DenepanbHbiii moprai]. - URL: https://www.edu.ru/

13. HOC «Mos mikomay: caiit.- URL.: https://myschool.edu.ru/

NG

5. METOANYECKUE YKA3ZAHUSA 1JIS1 OBYYAIOIIIUXCH ITO
OCBOEHMIO JUCIHUITINHbI

JNucnurviaa «buonorus» HalelneHa Ha TOJy4YeHHE 3HaHUM B 001acTH
€CTECTBCHHOHAYYHBIX JUCIUTIIMH.

C TOYKM 3peHUs UCHOJIb3YEMBIX METOJOB JICKIIMU MOJPa3AesIOTCA
CIEIYIOUIUM o0Opazom: WH()OPMAITMOHHO-00BICHUTEIIbHAS JICKIIHS,
MIOBECTBOBATEIbHAs, JISKIUA-0ecea, MpoOIeMHas JISKIUs U T. 1.

OOydeHWe CTYIEHTOB OCYIIECTBISETCS 110 TPAJAUIIMOHHON TEXHOJIOTHH
(JIEKITMOHHBII Marepual, MPaAKTUYECKUE u JabopaTopHbIC 3aHATHS,
CaMOCTOSITEIbHBIE PAOOTHI) C BKIFOUCHUEM MHHOBAIIMOHHBIX 2JIEMEHTOB.

YcrHOe — m3NmokeHWe — ydeOHOro  Marepuajia Ha  JISKIHMM  JIOJDKHO
KOHCHEKTUpoBaThcs. CrnymaTrh JEKIUI0 HYKHO YMETh — MOJAJEPKUBATH CBOE
BHMMaHME, TOHATh W 3allOMHUTH YCIBIIIAHHOE, YJOBUTh TNay3bl. B mporecce
U3JIOKEHUS TPEToaaBaTesieM JICKIIUU CTYJICHT JOJDKEH BBIICHUTH BCE HETOHSTHBIC
BOIIPOCHL. 3allMChIBaTh COJACPKAHUE JICKIIMM HYXHO 00s3aTebHO — 3alliCH
IIOMOTAIOT TMOJIJICPKUBATh BHUMAHHE, CIIOCOOCTBYIOT MOHMMAHHIO W 3alIOMHUHAHUIO
YCJIBIIIIAHHOT'0, TIPUBOAUT 3HAHUE B CUCTEMY, CIIyKaT OIOPOM I rmepexoaa K 6oiee
TIyOOKOMY CaMOCTOSITEIbHOMY U3YUCHHUIO TIPEAMETA.

Metoauueckue peKOMEHIAIMU 110 KOHCIIEKTUPOBAHUIO JIEKIIHIA:

— 3amUCh JOJKHA OBITh CHUCTEMHOHM, MPEACTABIATH COOOW COKpaIEHHBIN
BapHaHT JICKIMH npernogaBareis. Heobxoqumo cirymmarh, 00AyMBIBaTh U 3aIHCHIBATh
OJTHOBPEMEHHO;

— 3aMuCh BEAETCS OYEHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKHUMH
BBIPAKCHUSIMU;

— HE€ TMpeKpaiias Cclymarbh MpenoaaBaress, HY)XHO 3aluCbiBaThb TO, YTO
HEOOXOAMMO yCBOMTH. Hemb3s 3amuchiBaTh cpa3y K€ BBICKA3aHHYIO MBICITH
MpenoiaBaresisi, CJIeayeT €€ NOHATh U MOCIIE 3TOr0 KPATKO 3alMucarb CBOMMU CIIOBaMU
WM CIIOBaMHU TpenojaBarens. BaxkHo, 4ToObl B HEeW HE OBUI MOTEPSIH OCHOBHOM
CMBICJI CKa3aHHOTO;

—HAMEHa, JaThl, HA3BaHUs, BBIBOJIbI, OMPEACICHUS 3aMMChIBAIOTCS TOUYHO;

—clieyeT oOpaTuTh BHUMaHUE Ha oPopMIICHUE 3alKCH JICKIHMHU. [l Kakaoro
npeaMeTa 3aBOAUTCS o0mmias Terpaab. OTIWYHBIM OT OCTAJIBHOTO I[BETA CIEAYeT

BBIACIATE OTACIBHBIC MBICJIM MW 3arojJIOBKHM, COKpallaTb OTACIBHBIC CJIOBA H
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MpEAJIOKEHUS, UCIOJb30BaTh YCJIOBHBIE 3HAKU, OYKBBI JAaTMHCKOTO U TPEUYECKOTO
an(aBUTOB, a TAKXKE HEKOTOPBIE MPUEMBI CTEHOTPa()hUUECKOTO COKPAIIICHUS CIIOB.

[IpakTryeckue 3aHATHS IO TUCHUIUIHMHE «BUOIOTHSI» MPOBOISATCS MO CXEME:

- YCTHBIN, TMOO MUCbMEHHBIN OMPOC MO TEOPUH B HAYaJe 3aHSTHS;

- pelieHre NPakTUUYEeCKUX 3a/1a4 MOCTABJICHHBIX MEpe]] CTYICHTOM;

— WHJIUMBUIYaJbHbIE 3aJaHusl I8 TIOATOTOBKM K TPAKTUYECKUM H
71a00paTOPHBIM 3aHSITHUSIM.

[lenp mpakTHYECKOro 3aHATUS - HAYYUTh  CTYJACHTOB  IPUMEHSTh
TEOPETUYECKUE 3HAHUS MPHU PEIICHUH MPAKTUYECKUX 3a7a4 Ha OCHOBE pPEaIbHBIX
JTAHHBIX.

Ha npakTudeckux 3aHATUSIX MPE00IaIatoT CASAYIOIINE METOIbI:

—  BepOanbHbIe (TpeolagauM METOI0M JIOKHO ObITh OOBSICHEHNE);

— npakTuueckue (MUChbMEHHbIE 37]aHus, TTOJArOTOBKA pedepaToB, 3aaHuUs C
ucnonb3zoBanrem [1K u mp.)

BaxnpiM 51 CTyZneHTa SIBISICTCS. YMEHHE pallMOHAJIBHO TOAOHUPATH
HEOOXOAUMYI0 YYEOHYIO JIUTEpaTypy W yMEHHE TO0JIb30BaThCS MPHOOPETEHHBIMU
MPaKTUYECKUMHU HaBBIKAMU MIPU paboTe ¢ MPOrpaMMHBIME cpefcTBaMu. OCHOBHBIMU
JTUTEPATyPHBIMU UCTOUYHUKAMH SIBJISFOTCSL:

— oubmoreunsie houabl punuana Kyol'Y;

— DJIEKTpOHHasi OWONMOTEeYHas cucTeMa «YHHUBEPCUTETCKass OMOIMOTEKa OH-
JIaH»;

— 3JIEKTpOHHAas 6nbnuoTeunas cucrema M3gatenbcTa «JlaHby.

[Touck xHUr B OUOIMOTEKE HEOOXOAMMO HAYUHATH C U3YUYECHHS MPEAMETHOIO
KaTajora M CO3/IaHUs CIMCKA KHHUT, TTOCOOMH, METOAMYECKMX MATEpHUaliOB MO TeMe
U3YYEHUS.

[IpocMOTp KHWUTM HayMHAETCS C TUTYJIBHOTO JUCTA, CIEAYIOIIETO MOCIe
o0noxku. Ha HEM 00BIYHO MOMeEIAI0TCA BCE OCHOBHBIC JaHHbBIC, XapaKTePU3YIOIIHE
KHHUT'Y: Ha3BaHHE, aBTOP, BBIXOJHBIC JaHHbIC, NaHHbIE O NepeusnaHnuu U T.1. Ha
000pOTE TUTYIBHOTO JHCTAa NaéTCAd aHHOTAIMs, B KOTOPOW YKa3bIBAE€TCS TEMaTHKa
BOIIPOCOB, OCBEIIEHHBIX B KHHUIE, ONPEACIISIETCS KPyr YUTaTelel, Ha KOTOPbI OHa
paccuuTaHa. bonbllioe 3HAYEHHE HMEET MPEAUCIOBUE KHUTH, KOTOPOE 3HAKOMMT
yuTaTeNsl C JIMYHOCTBIO AaBTOpa, WCTOPUEW CO3JIaHMSl KHUTU, PACKpPBIBAET
conepxkanue. [IpounB mpeauciioBUe W TOIYYHMB OOIIEE MPEACTaBICHHE O KHUTE,
cienyeT oOpaTUThCsA K oryiaBieHuto. OriaBieHWe KHUTH 3HAKOMHUT 00y4aemMoro ¢
COJIEp’)KaHHEM M JIOTUYECKOW CTPYKTYpOM KHHUTH, MO3BOJIAET BbIOpaTh HYKHbBIN
Marepuan Uil u3ydeHus. 1’0o W3IaHUs KHUTH TO3BOJSIET CYIUTh O HOBHU3HE
Marepuana. Yem yamie KHUra U3Aa€Tcs, TeM OOJBIIYIO IIEHHOCTh OHA MPEJICTABIISIET.
B xHHre Moryt ObITh IpUMEYaHUs, KOTOPBIE COAEPKAT Pa3InyHbIe JOMOJHUTEIIbHbBIC
cBeeHrsi. OHM TMe4YaTalrOTCsi BHE OCHOBHOTO TEKCTAa M PAa3bACHSIOT OTHEJbHbIC
Bonpockl. [IpenmeTrHsie u andaBuTHBIE yKa3aTedWd 3HAYMTEIHHO OOJIETYaAIOT
MOBTOPEHUE M3J0KEHHOTO B KHHUIe Marepuana. B KOHIIE KHUTHM MOXKET
pacrionaratbCsi BCIIOMOTATelibHBbIM Marepuas. K HeMy OOBIYHO OTHOCATCS
WHCTPYKIIMM, TPWIOKEHHS, CXEMbI, CHUTyallMOHHbIE 3aJa4yd, BOIPOCHl JJIf
CaMOKOHTPOJIS U T.]I.

JIns Ay4niero mpencTaBlIeHUs] W 3allOMUHAHMS Martepuala Iesecoo0pa3Ho
BECTH 3alUCH U KOHCIEKThI PA3JIMYHOIO COJIEPKAHUS, 2 UMEHHO:
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— IIOMETKH, 3aMEYaHMsl, BbIJIEICHUE [JIABHOI'O;

— IUIaH, T€3UChI, BBIMUCKHU, IUTATHI;

— KOHCIEKT, pabouas 3anuch, pedepar, 1ok, JSKIUs U T.1.

Yurarh y4eOHHK HEOOXOIMMO BIyMYHBO, BHUMATENbHO, HE POIyCKask TEKCTa,
CTapasch MOHATH KaXaylo (pa3y, OIHOBPEMEHHO pa30upas MPUMEPHI, CXEMBI,
Ta0JIULIbI, PUCYHKHU, IPUBEAEHHBIEC B YUEOHHUKE.

OgHuM M3 BaXHEMIIHMX CPEJCTB, CIOCOOCTBYIOIIMX 3aKPEIJICHUIO 3HAHUM,
ABJIAETCS KpaTKas 3alucCh MPOYUTAHHOTO MaTepuajia — COCTaBJICHUE KOHCIEKTa.
KoHcIeKT — 3T0 KpaTKoe CBSI3HOE M3JI0KEHUE COJAEPKAHUS TEMbI, yUeOHUKA WU €ro
yacTh, 0e3 MmoApoOHOCTe M BTOpOCTENeHHbIX Aetaneld. Ilo cBoeil cTpykrype u
MOCJIEIOBATEIbHOCTH  KOHCHEKT JOJDKEH COOTBETCTBOBATh IUIAHY Y4YEOHMKA.
[ToaTOMy Ba)kHO CHauyaja COCTAaBUTH IJIaH, @ IOTOM MHUCATh KOHCIIEKT B BUJIE OTBETA
Ha Bompockl miaHa. Ecinu yueOHUK pa3fenéH Ha HeOOJbIINe O3arjaBjIeHHbIE YacTH,
TO 3ar0JIOBKM MOHO paccMaTpuBaTh KaK IMyHKTHI IJIaHA, a U3 TEKCTa KaXJI0W 4acTu
CJIeJlyeT 3aIucaTh T€ MBICIH, KOTOPBIE PACKPBIBAIOT CMbICH 3ar0JIOBKA.

TpeOGoBaHus K KOHCTIEKTY:

— KpaTKOCTh, CKAaTOCTh, 11€J1€CO00Pa3HOCTh KaXKI0TO 3aMMChIBAEMOTO CIIOBA;

— COJIEP>KaTeNIbHOCTh 3aIUCH - 3aMMChIBAEMbIE MBICITH CJIEYET (POpMYITHpPOBaTh
KpaTko, HO Oe3 ymepOa s cmbicia. OOBEM KOHCIEKTAa, KaK IMPaBUIIO, MEHBIIIE
U3y4aeMoro Tekcra B 7-15 pasz;

—  KOHCIIEKT MOXeET OBbITh KaK IMPOCTHIM, TaK U CIOKHBIM IO CTPYKTYpe — 3TO
3aBUCHUT OT COJEPKaHUS KHUTH U LIeNU €€ U3yUeHHUs.

Meronnueckre peKOMEHJAIMU IO KOHCTIEKTUPOBAHUIO:

— TPEXJe YeM HauaTh COCTABIISITH KOHCIIEKT, HYKHO O3HAKOMHUTHCA C KHUTOMH,
POYMTATh €€ CHavasia 0 KOHIIA, TOHATh IPOYUTAHHOE;

— Ha OOJIOKKE TETpaJU 3alKCHIBAIOTCA HA3BaHUE KOHCIEKTUPYEMOW KHUTH U
UMS aBTOPA, COCTABIISETCS TUIaH KOHCTIEKTUPYEMOTO TECTa;

— 3aIUCH JIy4lle JIeJaTh MPU MPOYTEHUU HE OMHOTO-IABYX al3alleB, a IEJIOoro
naparpada WM I1aBbl;

— KOHCTIEKTUPOBAaHUE BEJIETCA HE C IIEJIbI0 UMETh ONPEACIIEHHBIN 3alnucH, a JIIs
0osiee TOJTHOTO OBJAJCHHS COACPKaHHEM H3y4yaeMOTO TEKCTa, MO3TOMY B 3aIUCAX
OTMEYAETCsl M BBIJIEIAETCS BCE TO HOBOE, MHTEPECHOE M HYXKHOE, YTO OCOOECHHO
IIPUBJIEKJIO BHUMAaHHE;

— IOCJe TOro, Kak CJellaHa 3alKch colep)kaHus maparpada, IaBbl, CIeIyeT
nepeynTars e€, 3aTeM CHOBa o0paTbCsi K TEKCTYy W NMPOBEPUTH ceOs, MPaBUIBHO JIU
U3JI0KEHO COZIEpKAHUE.

TexHHKa KOHCIEKTUPOBAHUS

— KOHCIIEKTHPYSl KHUTY OOJBIIOrO OOBEMA, 3aMUCh CIENYET BECTH B 0OIIei
TeTpaau;

— Ha KOXJIO0W CTPAHUIIE CJIEBA OCTABISIOT MOJ IUPUHOMN 25-30 MM 171 3aUCH
KOPOTKHUX I03arojJ0BKOB, KPAaTKMX 3aMEYaHUl, BOIPOCOB;

— KaX/1asi CTaHULa TETPaau HyMepyeTcs;

— JUI1 TOBBIIIEHUS YUTAEMOCTH 3allMCU OCTABISIIOT HMHTEPBAJIBI  MEXKIY
CTpOKaMH, ad3alamMu, HOBYIO MBIC/Ib HAUMHAIOT C «KPACHON» CTPOKH;

— NIpU KOHCIEKTUPOBAHWM ILIMPOKO HCIIOJIB3YIOT Pa3IMYHbIE COKpPAUICHUS U
YCIJIOBHBIE 3HAaKH, HO HE B yHIepO CMBICIIy 3alIMCAHHOT0. PexoMeHayeTcs MpuMeEHsTh

o011eynoTpeOUTeNbHbIE COKpallleHusl, Hampumep: M.0. — MOXeT ObITh; Troc. —
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rOCyAapCTBEHHBIN; 11.0. — JOHKHO OBITH U T.A.

— He cleIyeT COKpalaTb HMMEHAa M Ha3BaHUS, KpPOME O4YEHb 4YacTo
MOBTOPSIOLIUXCS;

— B KOHCIIEKTE HE€ JIOJDKHO OBITh MEXaHMYECKOTO NEpEeNnHChIBaHUSA TEKCTa 0e3
MPOAYMBIBAHUS €r0 COIEP>KAHMS M CMBICIIOBOTO aHAJIN3A.

6. KOHTPOJIb W OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCHUILINHBI

KoHTposib M omeHka pe3ynbTaToB OCBOEHHUS OO0I1€00pa30BaTeIbHON AMCHUIIINHBI
PacCKpBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIC PE3YNIbTAaThl, HAMpaBlIeHHbIE HA (hOpMUPOBaHHE OOIIUX U

npodeccroHaIbHBIX KOMIIETEHIIMH M0 pa3jieiaM U TeMaM CoAep KaHMs yueOHOTO MaTepuana.

6.1. ITacnopTt poHIa OLIEHOYHBIX CPEACTB

Oomas Paznen/Tema THun oeHOYHBIX MePONPUATHH
KOMIIETCHIIUA

Paszgea 1. Knerka — KontponpHas padota
CTPYKTYPHO- «MonexynspHbIli YpOBEHb
(pyHKIMOHAIbHAS eANHNLIA OpraHu3anuy )XUBOT0»
JKHBOI0

OK 02 buonorus kak Hayka. O6mras 3amnoiHeHre Ta0InIBI C OIIMCAHUEM
XapaKTepPUCTHUKA KU3HU METO/I0B MUKPOCKOITUPOBAHUS C X

JOCTOMHCTBAMH U HEIOCTAaTKaMH.
3anoyiHeHHe TaOHIbl «BKia ydeHbIX
B pa3BUTHE OMOJIOTUM»

3anoJIHEHUE CPAaBHUTEILHON TaOIUIIBI
CXOJICTBA U Pa3JINYUi )KHBOTO U HE

YKUBOTO
OK 01 CrpykrypHO-(yHKIIMOHANBbHAs  |OreHrBaeMas JUCKYCCHS 10 BOTIpOcaM
OK 02 OpraHu3aIus KJIE€TOK JIEKIIAU

OK 04 Pa3paboTka MEeHTaIbHOM KapThl MO

KJIacCU(UKALMK KIETOK U UX CTPOEHHUIO
Ha MPO- U 3YKaPHUOTUYECKUX U TI0
[IapCTBaM B MUHU I'pyIax
Beinosnenue u 3amura 1a60paTOpPHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOYEHUS (Kpaxmal, KapOTUHOUIbI,
XJIOPOTIIACTBI, XPOMOILUIACTHI)»
[Tpaktuueckoe 3anstue. [IpencraBnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalleH,
MOJIFOTOBJICHHBIX 110 TIEPEUHIO
UCTOYHHUKOB, PEKOMEH/IOBAaHHBIX

IpenojaBaTesieM
OK 01 CrpykTypHO-hyHKIMOHATbHBIE | DPOHTAIBHBIN OIPOC
OK 02 (akTOpBl HACIEACTBEHHOCTH Pa3paboTka rioccapus
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Pemenue 3anau Ha onpeneneHne
IIOCJIEI0BATEIILHOCTH HYKIJIEOTU/IOB,
aMUHOKMHCIIOT B HOPME U B Cllydae
MU3MEHEHUS II0CIIEI0BATEIbHOCTH
Hykineotunos JJHK

OK 02

OOMeH BEIIECTB U

IMPEBPAIICHUC SHEPTHUU B KIICTKE

OpOHTAIBHBIN OIPOC

3armoTHeHUE CPABHUTEITHLHOM TAOIUIIBI
XapaKTEPUCTHK TUTIOB OOMEHa
BEIIIECTB

OK 02
OK 04

JKM3HEHHBIN TUKIT KIIE
Muto3. Meiio3

TKH.

OO6cyx1eHne o BOIpocaM JIEKIUU
Pa3paboTtka neHThl BpeMeHU
KU3HEHHOTO [UKJIA

Pa3nen 2. Ctpoenue u

(pynkuuu opranuszma

Kontposbnas padota “CtpoeHue u
GyHKIMM OpraHuzma’

OK 02
OK 04

Crtpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHEeW, OpraHoOB U CHCTEM OpPraHOB
OpraHu3MoOB (PacTeHHUs], KUBOTHBIE,
YeJI0BEK) C KpaTKOM XapaKTepUCTUKOM
X QyHKIUH

OK 02

@opMBI Pa3MHOKEHUS
OpraHu3MOB

@ pOHTAIBHBIN ONPOC

3anojgHeHue TabauIbl ¢ KPaTKOM
XapaKTepUCTUKON U puMepaMu GopM
Pa3sMHOXKEHHS OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, )KUBOTHBIX

" 4CJI0BCKa

Pa3paboTka 1eHThI BpeMEHH C
XapaKTePUCTUKOM 3TAaroB OHTOreHe3a
OTJEIBHOMN TPYIION JKUBOTHBIX 1
YeJI0BeKa [0 MUKPOTpYIamM
Tect/onpoc

CocraBieHue KU3HEHHBIX IIUKIOB
pacTeHuil 1o oTaenaaM (MOXOBUIHBIE,
XBOILIEBU/IHbIE, TATIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICJOBaHUA

Pa3paboTka rioccapus
OpoHTANIBHBIN 0IIPOC

Tect no Bompocam JeKIUU
Pemenue 3aa4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB MPH
MOHO-, JIU-, IOJIUTUOPUIHOM U
AQHAJIM3UPYIOIIEM CKPEIIMBaHUU,
COCTaBJIEHUE T€HOTUITUYECKHUX CXEM
CKpELIMBAHMS

OK 01
OK 02

CHCHHGHHOG HacCJICJOBaHUC

ITPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3anau Ha onpeneneHre
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTIICHHOM HacJeJI0BaHuUH,
COCTaBJICHHUE TCHOTHUITMUECKUX CXEM
CKpEILIMBAHUSA
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OK 01

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

OK 02 Pemenue 3agau Ha onpeeneHye Tuna
OK 04 MYTAalLUy IIPU [epeade
HACJIEICTBEHHBIX PU3HAKOB,
COCTaBJIEHUE T'€HOTUITUYECKUX CXEM
CKpEILMBAHUS
Pa3nen 3. Teopusi 3Bomrounu | KontposibHas padora “Teopernueckue
ACIMEKThI HBOJIIOLMH KU3HM Ha 3emie’”’
OK 02 Hcropust 3BOJIIOIIMOHHOTO OpoHTANIBHBIN OMPOC
OK 04 y4eHHsI. MUKPO3BOJIIOLHS Pa3pabotka rioccapusi TEepMHUHOB
Pa3paboTka 1eHThl BpeMEHU pa3BUTHS
HBOJIIOLIMOHHOTO YYEHUSs
OK 02 Maxkpo3Bostonusi. OueHuBaemasi JUCKYCCHSI:
OK 04 Bo3HuKHOBEHME U pa3BUTHE WCIIOJIb30BAaHNE APTYMEHTOB,
YKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUH U
CUMBOJIMKH JUTSI I0Ka3aTeIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMaTUYECKUX PYII
Pa3paboTka 1eHTHI BpeMEHU
BO3HHUKHOBEHUS U Pa3BUTHS KU3HU Ha
3emuie
OK 02 [IpoucxoxaeHue yenoBeka — DpoHTaNIBHBINA OMTPOC
OK 04 AHTPOIIOT€HE3 Pa3paboTka 1eHTHl BpeMEHH
MIPOUCXOXKACHUS YeJIOBEKa
Pa3nen 4. dxojorus
OK 01 Dxoyiorudeckue GakTopsl U Tect 1o 3xosI0oTHYECKUM (aKTOpaMm U
OK 02 Cpeabl )KU3HU cpeaam KU3HU OPraHu3MOB
OK 07
OK 01 [Tomynsmwms, cooOiiecTna, CocTaBiieHHE CXEM KpyroBopoTa
OK 02 3KOCUCTEMBI BEIIIECTB, UCMOJIb3ys MaTEepUaIbl
OK 07 JIEKIIAU
Pemenuie npakTuKo-OpHEHTUPOBAHHBIX
pacueTHBIX 33JaHUM [0 TIepEeHOCY
BELIECTBA U SHEPTUH B 3KOCHUCTEMAX C
coCTaBlieHHE TPOPUUECKUX IIeTIeH U
nupaMul OMOMAaCChl U DHEPTUU
OK 01 buocdepa - rimobanpHas OueHuBaemasi JUCKYCCHUS
OK 02 JKOJIOTMYECKas cucrema Tect
OK 07
OK 01 BnusiHre aHTpONIOreHHBIX Tect
OK 02 ¢daxTopoB Ha Ouochepy [TpakTtuueckas padora “OTX0abI
OK 04 IIPOU3BOJICTBA”
OK 07
OK 02 BnusHue couunansHo- OueHnBaemasi JUCKYCCHS
OK 04 9KOJIOTHYECKUX (PAaKTOPOB Ha Beinosnenue nabopatopHoit paboThl Ha
OK 07 3/10pOBbE YETIOBEKA BBIOOD:

"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"BausiHue abuotuyeckux GpakTopoB Ha
yesoBeKa (HU3KUE U BHICOKUE
TeMIeparypsl)”

Pa3nea 5. buoJsiorust B ;Ku3HHU

3aH_[I/ITa Kelica: OpCACTaBJICHUC
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pe3yIbTAaTOB PEIIeHUs KEHCOB
(BBICTYIIJIEHUE C NTPE3EHTALUEH)

OK 01 buoTtexHonoruu B :KU3HU BrinonHenue kelica Ha aHAIU3
OK 02 KaKJI0T0 UH(OPMALIUU O HAYYHBIX TOCTUKECHUAX
OK 04 B 00JIACTH I'C€HETUYCCKHUX TEXHOJIOTHH,

KJICTOYHOI WH)XCHEPHH, TTHIIEBBIX
OMOTEXHOJIOTHH (110 rpynmnam),
IPE/ICTABICHNE PE3YIIbTATOB PEIICHHS

KEWCOB
OK 01 buorexnonoruu u Texunueckue |BrlnmosHeHue kelica Ha aHAIU3
OK 02 CUCTEMBI uH(pOpMaLUU O pa3BUTHUS
OK 04 OMOTEXHOJIOTHH ¢ TPUMEHEHUEM

TEXHUYECKUX CHUCTEM (TI0 TpyImam),
IpeJICTaBICHNUE PE3YIbTATOB PEIICHUS
KEHCOB

KoHTponb u olleHKa pe3ynbTaTOB OCBOCHUS YYCOHOM MUCIMIUIMHBI OCYIIECTBISICTCS
IIPENOoAaBaTEIEM B MPOLECCE MPOBEACHUS MPAKTUUYECCKUX 3aHATHUH, TECTUPOBAHUS, a
TAaK)K€ BBIMOJHEHHUS OOYYalOMMMUCS WHIWBHUAYAIbHBIX 3aJlaHUM, MPOEKTOB,
HUCCJICJOBAaHU.

6.2. Kputepuu oueHKU 3HAHUI

KoHTponb M oOlleHKa pe3yJbTaTOB OCBOCHHMS YYEOHOH JIUCIUILIAHBI
OCYIIIECTBIISICTCS MPEIOJIaBaTeieM B IIPOIIecce MPOBEACHUS MPAKTUYSCKUX PadoT,
TECTUPOBAHMS, COOECEIOBaHUS IO PE3yJIbTaTaM BBHINIOJHEHUS J1a00pPaTOPHBIX
paboT, a TakkKe pEIICHUs 3a7ad, COCTaBICHUsA paboyux TaOJMIl M TMOATOTOBKHU
COOOIIEHHH K YPOKy. 3HaHHMS CTYJACHTOB Ha MPAKTHYCCKUX 3aHATHIX
OIICHMBAIOTCS OTMETKAMU «OTJIUYHO», «XOPOIIO», «YIOBICTBOPUTEIBHO» U
«HEYIOBJICTBOPUTCIIHHOY.

OleHKka «HEYJIOBJIETBOPUTEIBHO» CTABUTCS, KOrJa CTYAEHT HE OCBOMWII
OCHOBHOTO COJICP)KaHMS IIpeaMETa U ¢I1a00 3HAST M3y4aeMbIi pa3/iell TUCIHUILIHHEIL.

6.3. [IlpuMepHbIe BONPOCHI 1Sl IPOBeAeHNs TeKyllel arTecTanuu (YCTHBIH 1
NMUCbMEHHBIN) ONPOC

buonornueckue Hayku. Kakoe 3Hauenue numeer ouonorus?

YPpOBHM OpraHu3anuu KUBOU MPUPOBI.

[Tonatue «Kietka». XuMHUECKHE IIEMEHTBI, BXOSIIUE B COCTaB KIETKH.
Ponp HEOpraHm4yeckux BEIIECTB, BXOAAIINX B COCTAB KIETKH.

3HaYEHHUE BOABI ISl )KUZHEAEATEIIBHOCTU KIETKH.

OpraHnueckre BEIIECTBA, BXOISIINE B COCTaB KJIETKH, U UX POJIb B KIIETKE.
Otnnuns ctpoenns monekyn JJHK u PHK.

Bupychl kak HekiieTouHas popma KU3HU U UX 3HAUYCHHUE.

LN~ wWNE
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16.  OcoOeHHOCTH CTPOEHHS PACTUTEIbHOMN KIETKH.

17. OcoOeHHOCTH CTPOEHHUS )KMBOTHOM KIIETKHU.

18.  IInactuueckuit 0OMeH B KJIIETKE Ha MpUMepe OUOCHHTEe3a OelKa.

19. DHepreruueckuii oOMeH.

20. Yro Takoe XM3HEHHBIA LMK KJIeTKu? Ilepeuncnure TUNIBI 1eIEHUS KIETOK, UX
3HAauYEHUE.

IIpumepHbIe TecTOBBIE 3a1aHUS

TemaTnuecknii Tect 1Mo TeMe «CTpoeHue U GyHKINH KJIETOK
1 BapuaHT
Yacts A
K ka:xxnomy 3a1aHHMI0 YACTH A 1aHO HECKOJIBKO OTBETOB, N3 KOTOPBIX
TOJIbKO OJMH BepHbIi. BoiOepuTe BepHbIii, 10 BalieMy MHEHHIO, OTBeT.
Al Hayka, u3ydaroniasi KI€TKY Ha3bIBa€TCs

1). ®usnonoruei 3). Anatomueit
2). llutonoruei 4). DOMOpuosorueit
A2 Kakoil yueHbIll yBUJIEN KIETKY C IIOMOIIBIO CBOETO MUKPOCKOMa?

1) M. llnetinen 3). P. I'yk

2) T. llIBanu 4). P. Bupxos
A3 DneMeHTapHas OMOJIOTMYECKast CUCTEMA, CIIOCOOHAss K CaMOOOHOBIICHHIO, - 3TO
1). Knerounslii ieHTp 3). IlonkosxxHast >kupoBas
KJIeTYaTKa
2). MpI1ieyHOE BOJIOKHO CEplla 4). IIpoBopsiiiasi TKaHb PACTCHUS
A4 K nmpokapuotam OTHOCSTCS
). Dnopnes 3). Kumeunas nanoudka
2) lllaMnuHBOH 4). Undyzopus-tydenpka
A5 OCHOBHBIM CBOMCTBOM IIa3MaTUUYECKON MEMOpPaHBI SABIISACTCS
1). [TonHast mpOHUIIAEMOCTD 3). U36uparenbHas
MIPOHUIIAEMOCTh
2). IlonHas HEMPOHUIIAEMOCTh 4). NzbupatenpHast TOTYIPOHUIIAEMOCTh
A6 Kakoii BUJ1 TpaHCTIOpTa B KJIETKY HJIET C 3aTPATON IHEPTUU
1). Iuddyszus 3). [lunouuro3
2). Ocmoc 4). TpancnopT HOHOB
A7 BHyTpeHHsIS IOy KUAKask Cpelia KIETKHU - 3TO
1). Hykneomnnazma 3). LluTockenet
2). Bakyounb 4). Illutonnazma

A8 Ha kakoM pucyHke n3o0pakeHa MUTOXOHIPUS
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A9 B pubocomax B OTJIMUKE OT JIU30COM IPOUCXOJIUT

1). CunTe3 yrieBoaoB 3). OxucieHrue HyKJIEMHOBBIX KHCJIOT
2) CunTte3 OenKoB 4). CuHTe3 JIMMUI0B U YTIJIEBOJOB
A10 Kakoiil opraHon; NpUHUMAET yYaCTUE B JAEJIECHUU KIETKU
1). Hurockenet 4) KnetouHblii LEHTP
2). lleatpuons 5). Bakyoub
All TammouaHkIi HAOOP XPOMOCOM UMEIOT
1). KupoBble KIeTku 3). KneTku CatoHHBIX *Kee3
YeJioBeKa
2). Ciopanruu jqmucra 4). SliiuexneTku royryost U BOpoObs
A12 B coctaB XpOMOCOMBI BXOIST

1) JTHK u Gesoxk 3). PHK u Genok

2) IHK u PHK 4). benaok u ATD
A13 I'maBHBIM CTPYKTYpPHBIM KOMITIOHEHTOM sI/Ipa SIBIISIETCS
). XpoMocomsl 3). Anpeimku
2). PuGocompl 4). Hykneomnazma
Al4 I'pubHas KiIeTKa, KaK U KieTka OakTepuid

1) He umeer saepHOi 00010YKH 3). He uMeeT xJ1oporiacToB

2) HmeeT OJHOKIECTOYHOE CTPOCHHUE Tea 4). IMeeT HEeKJIETOUHBIN MUIICTUN
Yacts B

B1 YcTanoBuTe cOOTBETCTBUE MEKIYy OCOOCHHOCTSIMU CTPOCHUSA, (PYHKIHEH 1
OpPraHOMJIOM KIIETKH

OcobeHHOCTH CTpOCHHMS, QYHKIIMH Opranoun

A). Paznu4aroT MeMOpaHbI TTIAJKUE U MIEPOXOBATHIE 1). Kommiekc
I'onpmxn

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

B). O6pa3yroT ymniomeHHbIe IUCTEPHBI U BaKyOJI1
I'). YyuactByeT B cHTE3€ OCIIKOB, )KHPOB
J1). opMUPYIOT JTU30COMBI

A B B r i

Bri0epuTe TpU BepHbIX 0TBETA M3 LIECTH
B2 JlaitTe xapaKTE€pUCTUKY XJIOpOILJIacTam?

1). CocToUT U3 TIOCKUX ITUCTEPH 4). CoaepKUT CBOIO MOJIEKYILY
JTHK
2). UmeeT omHOMEMOpaHHOE CTPOCHHUE 5). YuactBytoT B cunTeze ATD
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3). UmeeT nBymeMOpaHHOE CTPOCHHE 6). Ha rpanax pacrnonaraercs
XJI0pohuILI

B3 Yem pactuTenbHas KJIETKA OTIIMYAETCS OT )KMBOTHOM KIIETKH?

1). UmeeT BakyoJIMb C KIETOYHBIM COKOM

2). Kiierounast cTeHKa OTCYTCTBYET

3). Cnoco6 nutanus aBTOTPOQPHBIN

4). VIMeeT KJIETOYHBIN HIEHTP

5). MmeeT XJ10poIIacThl ¢ XJI0POPUILIIOM

6). Cioco0 nuTaHus reTepoTpoHbIN

Yacrs C

Jlaiite cBOOOAHBIN pa3BEepHYTHIN OTBET HA BOIIPOC.

C1 Kakoe 3HaueHue 1151 poOpMUPOBAHUS HAYYHOTO MUPOBO33PEHUS UMENO CO3/JaHUE
KJIETOYHOU Teopuun?

C2 Kakas B3aumocBs3p cymectByeT Mexay IIIC, kommiekcom 1'onbaxu u
JIM30COMaMu?

C3 Kakoe npenMyniecTBo JaeT KJIETOYHOE CTPOEHUE JKUBBIM OpraHu3mMam?

C4 Haiinure omnOKU B IPUBEACHHOM TEKCTE. YKa)XKUTe HOMEpa NpeIJIoKEHUH, B
KOTOPBIX CHEJaHbl OIIMOKH, UCTIPABbTE UX.

1. bakTepuu rHUEHUST OTHOCST K DYKapUOTUYECKUM opranuzmam. 2). Onu
BBIIIOJIHSIIOT B PUPOJE CAHUTAPHYIO POJIb, T.K. MUHEPAJIN3YIOT OPraHUYECKUE
BemiecTB. 3). Ota rpymnmna 6akTepuil BCTYNaeT B CAMOMOTHUYECKYIO CBSA3b C KOPHIMHU
HEKOTOPBIX pacTeHui. 4). K GakTepusiM Takke OTHOCSAT MpocTermux. 5). B
OJIarONPUSITHBIX YCIOBUSAX OAKTEPUU Pa3MHOXKAIOTCA MPSIMBIM JIEJIEHUEM KIIETKH.

2 BapuaHT
Yacts A

K kaxaomy 3a1aHUIO YACTH A JaHO HECKOJbKO 0TBETOB, U3 KOTOPbIX
TOJILKO OJIMH BepHbIii. BbiOepuTe BepHbIii, 10 BallleMy MHEHHUIO, OTBeET.
Al IluTosorus — 3T0 HayKa, U3yvaromias
1). TkaHeBbIl YPOBEHBb OpraHU3AIMU )KUBOW MaTEpUHU
2). OpraHu3MeHHbII YPOBEHb OpPraHU3alUN )KUBOW MaTEPUU
3). KneTouHsblil ypoBeHb OpraHU3aluy KUBOW MaTEPUU
4) MoneKkynsapHbIi ypOBEHb OpraHU3alluy )KUBOU MaTepUU
A2 CoznarensiMu KJIECTOYHON TEOPUU SIBISIOTCS ?
1). Y. dapBuH u A. Yomiec 3). P.T'yk u H. I'pto
2).T'. Mengens u T. Mopran 4). T. llIanu u M. Illneiaex
A3 DnemenTapHas Ouoorudeckasi cuctema, odJaaaronas CnocoOHOCTHIO
MOAICPKUBATH TOCTOSTHCTBO CBOETO XMMHUYECKOI'0 COCTABAa, 3TO

1). MpIlie4HOE BOJIOKHO 3). T'opMOH IIUTOBUAHOMN KeJe3bl

2). Annapat I'onbmxu 4). MexXKJIETOUHOE BEIIECTBO

A4 K npokapuotam He OTHOCSTCS

1). IlmanoGakTepuu 3). Kumreunas manoyka

2). KnyOGeHnbkoBble OakTepuu 4). YenoBek pa3yMHBbI

AS Ilna3maTtuyeckas MeMOpaHa COCTOUT U3 MOJIEKY

1). Jlunmugos 3). Jlunmuaos, 6ETKOB U YIIIEBOIOB
2). JluniuyioB u GenkoB 4). benkos

A6 TpaHCHOPT B KIIETKY TBEPBIX BEIIECTB HA3BIBACTCS
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1). Iudpdyszus 3). IunoumTo3

2) daronuros 4). Ocmoc

A7 luTomnazma BBINOIHAET G YHKIUA

1). OGecnieunBaeT Typrop 3). YuacTByeT B yJaajieHUU
BELIECTB

2). BoinosiHsieT 3alUTHYIO QYHKIUIO 4). Mecto HaX0X/J1IeHUs OPraHOU0B
KJIETKU

A8 Ha xakoM puCyHKe N300pakeHa XJIOpOIIacT
2

A9 MUTOXOHJIPUH B KJIETKE BBITIONHSAIOT (DYHKITUIO

1). OxucneHus OpraHu4eCcKUX BEIIECTB JO HEOPTaHUYECKHUX

2). XpaHeHus U nepeayu HacaeACTBEHHON HH(pOpMaIuu

3). TpancnopTa OpraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

4). O6pa3oBaHusl OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX C MCTOJIb30BAHUEM
cBeTa

A10 B n1uzocomax, B OTJIMYME OT PUOOCOM MPOUCXOIUT

1). CunTe3 yrieBo0B 3). PacuierieHue nNuTaTebHbIX BEIECTB
2). Cunre3 6enKoB 4). CuHTE3 TMNUAOB U YIIEBOAOB
A1l OguHakoBbId HAOOP XPOMOCOM XapaKTEPEH ISt

1). Knetrok KopHs LIBETKOBOT'O PaCTEHUS

2). KopHeBBIX BOJIOCKOB

3). Knetok ¢hoTOCHMHTE3UPYIONIECH TKaHU JTUCTA

4). I'amet Mxa

Al12 MecTo coeTMHEHUSI XPOMATH]T B XpPOMOCOME Ha3bIBAETCS

1). HenTpuons 3). XpoMatux

2). Llentpomepa 4). Hykneoun

A13 S npbelliku y4acTBYIOT

1). B cunTese OenkoB 3). B yaBoenun xpomocom

2) B cuntese p-PHK 4) B xpaHeHuu U nepegaye HacIeJCTBEHHOM
uHbOopMaIuu

Al4 OTnnune >XKUBOTHOM KJIETKU OT PACTUTEIBLHOM 3aKIIOYaeTCs B
1. Hanuuue KIeTOYHOU 000JIOYKH U3 LETUTHOI03bI

2. Hammuwme B miuToruiazMe KJICTOYHOTO IIEHTPA
3. Hammuwme mactung

4. Hanuuue BakyoJieil, 3al10THEHHBIX KJIETOYHBIM COKOM

32



Yacrs B
B1 YcranoBuTe cOOTBETCTBHE MEKIY OCOOCHHOCTSIMU CTPOCHUS, (PYHKIIMEHN U
OpraHOUJIOM KJIETKU

Ocob6eHHoCTH CTpOoeHUS, (YHKITUU Opranoun
A). CoiepUT MUTMEHT XJI0POPUILT 1). Muroxonapus
B). OcymecTBiser sHepreTuyeckuii 0OMEH B KJIETKE 2). Xinoporuiact

B). OcymiectBiseT nporecc GoToCUHTE3A
I'). Buyrpennss MeMOpaHa o0Opa3yeT CKJIaJIKH - KPUCThI
J1). OcHoBHas pyHkims — cunre3 ATD

A B B r i

Bri6epute Tpu BEpHBIX OTBETA U3 ILIECTU

B2 [laiiTe xapakTepuCTUKY KOMILIEKCY [ onbaku

1). CocTouT 13 CeTH KaHAJIOB U MOJIOCTEN

2). COCTOWT U3 UUCTEPH U ITy3bIPHKOB

3). O0OpasyroTcst TU30COMBI

4). YyacTByeT B yIIaKOBKE BEIIIECTB

5) YuactByer B cunte3ze ATO

6). YyacTByeT B cUHTE3e Oerka

B3 Beibepute Tpu npuszHaka mpoKapuOTHIECKON KIETKH?

1). Umeetcs sanpo

2). KneTouHas cTeHKa MpeICTaBIeHa MyPEUHOM WM IEKTUHOM

3). HacnenctBeHHBIN annapaT pacnolaraeTcsi B UUTOIUIaA3ME KIETKU

4) ImeeT KIEeTOYHBIN LIEHTP

5). Nmeet xoporiacTsl ¢ XJopoduiiom

6). B nuromiasme pacronararorcsi puoOOCOMBI

Yacts C

JlaiiTe cBOOOIHBIN pa3BepHYTHIM OTBET Ha BOIIPOC.

C1 IIpoananu3upyiiTe pUCyHOK, HA KOTOPOM M300paKeHBI Pa3IUIHbIC
sykapuotuyeckue kietku. O ueM Bam roBopur npeasioxkeHHast B HeM uHbopmanus?

C2 OO1as macca MUTOXOH/IpUH MO OTHOILIEHUIO K Macce KJIETOK Pa3IMYHbIX
OPTraHOB KPBICHI COCTABJISIET B MOKETYA0UHOM x)ene3e — 7,9%, B neuenu — 18,4%, B
cepaue — 35,8%. [loueMmy B KIIE€TKax 3TUX OPraHOB PA3IMYHOE COAEPHKAHUE
MUTOXOHIPHUIA?
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C3 CpaBHute Mex1y cOO0OM OJHOKIECTOUYHBIM U MHOTOKJIETOUHBIN opraHusm. Kto u3
HUX UMEET MPEUMYIIECTBO U B YEM OHO BbIpaXkaeTcs?

C4 Haiinure omOKU B IPUBEACHHOM TEKCTE. Y KaXXUTE HOMEpa NPeII0KEHUN, B
KOTOPBIX CI€laHbl OIIMOKH, HCTIPABbTE HX.

1). Bce 6akrepuu no cnocoOy nuTaHus SBISIOTCS rereporpodamu. 2).
Azordukcupyromue 6akrepun 00ecrneurnBaoT THUEHUE MEPTBBIX OPraHUYeCKUX
BelecTB B nouse. 3). K rpynmne a30TgpukcaTtopoB OTHOCIT KITyO€HBKOBBIX OAKTEPHIA.
4). bobGoBbIe pacTeHHs 3a CUET MOCTYNAIOUIMX B UX KJIETKY CBA3aHHOTO a30Ta
CHUHTE3UPYIOT Oeok. 5). ['pynmna canpoTpodHbIX OaKTEpU UCTIONB3YIOT IS
MeTaboJIM3Ma SHEPTUI0 OT OKUCIIEHUSI HEOPraHUYECKUX COETMHEHUMN, TOCTYAIOIIUX
B KJIETKU U3 CPEJIbI.

OTBeThI HA TECThHI

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. Knerounast Teopusi — CBUJIETEIBCTBO TOT'O, UTO PACTEHUS U dKUBOTHBIE
UMEIOT eIMHOE MpoucxoxaeHue. Kiietounas Teopust nociaykuiia OgHON u3
MPEANOCHUIOK BO3HUKHOBEHHUS Teopuu 3Botonuu Y. /[apBuHa.

C2. Cunre3upoBannbie Ha MemOpanax JI1C 6enku. [lomucaxapuasl, KUpbi
TPAHCIIOPTUPYIOTCS K KOMIUIEKCY ["0JIbI7KH, KOHAEHCUPYIOTCS BHYTPU €T0 CTPYKTYP
U «YTAaKOBBIBAIOTCSA» B BUJE CEKPETa, FOTOBOTO K BBIJEICHUIO. 3/I€CH KE
(bOpMUPYIOTCS ¥ TU30COMBI, YYaCTBYIOITUE BO BHYTPUKICTOYHOM IMHUIIIEBAPEHUH.

C3. Kaxxnas keTKa BBITIOIHSAET OTACIbHYI0 (DYHKIHIO U TIPH MOBPEKICHUH
OJTHOM KJIETKU- APYTHX ATOT MPOIIECC HE 3aTparuBacT ¥ PyHKIIMOHUPOBAHHE KIETOK
HE MPEeKpaIaeTcs.

C4. 1). baktepun OTHOCATCS K TPOKAPUOTUUYECKUM OpraHu3Ma. 3) Jta rpyIia
OaKTepuH HE BCTYIMAET B CHMOMOTHYECKYIO CBSI3h C KOPHSAMH HEKOTOPBIX PACTCHUH,
ATa CBOMCTBO XapaKTEPHO TSI KITYOSHBKOBBIX (a30TPUKCHUPYIOMIHX) OaKkTepHil. 4)
[IpocTeiinime opraHu3Mbl OTHOCSITCSI K OJTHOKJIETOYHBIM OpraHU3MaM.

2 BapuaHT
Yacte A
Al A2 A3 A4 AS A6 A7
3 4 1 4 2 2 4
A8 A9 Al0 All Al2 Al3 Al4
4 1 3 4 2 2 2
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Yacte B

B1 B2 B3

21211 234 236

Yacts C

C1. Ha nanHOM pHuCyHKe U300pa)XeHbl pa3InyHbIe 3YKaPUOTUYECKHUE KIETKU
KaK OJHOKJIETOYHBIX, TAK U MHOTOKJIETOYHBIX PACTEHUN U )KUBOTHBIX. TUMTUIHON
KJIETKU B TIPUPOJIE HE CYIIECTBYET, HO BCE YKAPUOTHUECKHUE KIETKA TOMOJIOTUYHBI,
U Y THICSY Pa3TUYHBIX TUTIOB KJIETOK MOKHO BBIJICIUTH OOIINE YEPThI CTPOCHHUSI.
Kaxxmas xineTka COCTOMT U3 HEpa3phIBHO CBA3AHHBIX MEXKAY COOOM YacTei:
TUIa3MaTUYeCKOW MeMOpPaHEI, siipa M UTOIIIa3MbI ¢ OpraHOUaMH.

C2. Pa3zHO€ KOMMYECTBO MUTOXOHIPHH B KJIIETKaX CBA3aHO C KOJTUYECTBOM
sHeprun AT®, KoTopoe 3aTpaynBaeTCs Ha BBINIOTHEHHE opraHoM padboTsl. Mcxons u3
aHalM3a JaHHBIX MOXKHO CHIeTIaTh BBIBOJ, YTO OOJIbINast paboTa BBITIOTHSIETCS
CEpJILIEM.

C3. OgHOKIJIETOUHBIN OpraHU3M HCIIOIHIET BCce QYHKIUU, TPUCYIINE EIOMY
opranu3my. [loaToMy THOHET KJIeTKa-THOHET BeCh OpraHu3M. ¥ MHOTOKJIETOYHOTO
OpraHM3Ma KJICTKU CIEIHATIN3UPOBAHBI IO CBOUM (YHKIIHSIM H THOEIh KICTKU HE
BBI3bIBAET THOEIH 11€JIOr0 OpraHu3Ma.

C4. 1). [ns Gaktepuii XapaKTepHbl HE TOJIBKO TeTepOTPO(HBIN, HO
aBTOTPOGHBIN cIOCOOBI MUTAHUU. 2) A30TPUKCUPYIOIINE OaKTepUH SBIISIOTCS
cuMmOuonTamu. 5) CanporpodHbie OaKkTEpuU SABISAIOTCS reTepoTpodamu, a He
aBTOTpOdamu.

IIpumepHbIe BONMPOCHI AJI51 KOHTPOJISAA CAMOCTOSATEIbHOH padoThI
1.Bupycsl — B030yauTe M HHOEKIIMOHHBIX 3a00JICBaHUM
2.Bupyc ummynozaedunuta yenoseka (B1UY). [Mpodunakruka BUY-undexum
3. 'eneTnueckme 3aKOHOMEPHOCTHU CEIEKIIUU
4.Yuenue H.W. BaBuioBa o ieHTpax MHOT00Opa3usi U MMPOUCXOKIEHUS KYJIbTYPHBIX
pacTeHui
5.I'unore3bl MPOUCXOKAECHUS KU3HU
6.I'mo6anbHbIe U3MEHEHHS B Oroc(epe 1mo1 BIUSHUEM JIeITeTbHOCTH YETOBEeKa

7.4. OueHo4YHbIE CPEACTB Il POBEACHUS IPOMEKYTOYHOH aTTeCTAIIUN

JInunbie IIpumepsi
dopma Baagenne
3HaHuA YMmenun KayecTBa OIIEHOYHBIX
arTecTaluu (HaBBIKH)
CTyJIeHTA CpeacTB
3K3aMeH Koutpons OueHka ymeHus O1ieHKa HaBBIKOB Ornenka Bonpocksr:
3HAHUA [MIOHUMATh JIOTHYECKOT 0 CIIOCOOHOCTH
MIPHUIIATAIOTCS
0a30BBIX CHENHAITEHYIO COTIOCTaBIICHHSI © | TPAMOTHO U
MOJIOKEHHUH B TEPMHUHOJIOTHUIO XapaKTEePUCTUKHI YEeTKO
o0Jtactu 00BEKTOB HA3J1arath
OuoIoruu Martepuan
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6.4. IlpuMepHBIe BONPOCHI I MPOBeAeHUS POMEKYTOYHOM aTTecTallul

1) Tlonsitue (onpeneneHue, TepMuH) «buonorus». KakoBbl NPU3HAKU IKUBBIX
OpraHu3MoOB?

2) buonoruueckue Hayku. Kakoe 3HadueHue umeet OMOIOTHs?

3) YpoBHU OpraHHU3aIMK XUBOH MPUPOIBI.

4) Tloustue (onpenaenenue, TepMuH) «Kinetka». XUMHUYECKUE JIEMEHTBI, BXOIAIINEC
B COCTaB KJIETKH.

5) PoJib HEOpraHMYECKUX BEILECTB, BXOAIIMX B COCTAB KICTKH.

6) 3HaucHHE BOJBI IS KUZHEACATCILHOCTH KICTKH.

7) Opranudveckue BelIeCTBa, BXOASIINE B COCTaB KJICTKH, M UX POJIb B KJICTKE.

8) Otmmuus crpoenns monekya JJHK u PHK.

9) Bupychl kak HEeKJIeTOYHAs (popMa JKU3HU U UX 3HAYCHHE.

10) Ilomstue (ompenenenue, TepMut) «I'en», «['eHeTHUECKUN KOI». Perummkarius
JIHK.

11) Yro Takoe KU3HECHHBIA HUKI KiIeTKU? [lepeunciante TUIIBI AACHUS KICTOK, UX
3HauYEHUE.

12) Muro3. bruonornueckoe 3HaU€HHE MUTO3A.

13) llutokuues.

14) OxapakTepu3yuTe THIIBI Pa3MHOKCHHS.

15) Kakue hopMbl 6€Crosoro pa3MHOKEHHUS IUPOKO MPUMEHSIOTCS B CEIBCKOM
X03s11icTBE?

16) Meiio3. bronornueckoe 3HaUeHUE MEH03a.

17) Tlouemy mpu TMOJOBOM Pa3MHOXCHHU TMOSBISIOTCS OpraHU3MbBI ¢ HauOoJee
pa3Ho00pa3HbIMU MTPU3HAKAMU?

18) OmnwuiunTe MpoIecCh pa3BUTHS CIIEPMATO30UI0B U AUIIEKICTOK.

19) OmomoTBopenue. buosornueckoe 3HaYCHHE OILIOAOTBOPEHUS.

20) Ilomstue (ompenencuue, TepmuH) «OHTOreHe3». Kakue craguu MpOXOAMT
OpraHu3M B CBOEM pPa3BUTHU?

21) PenpoayKTHBHOE 37J0pPOBBE UCIIOBEKA.

22) Ha3zoBuTe NpUYHMHBI HAPYIICHUH B pa3BUTHH OpraHU3Ma.

23) Bpen pasBuBaroniemycss OpraHu3My HaHOCHMBIH KypeHHEM, YIOTpeOJICHUEM
AJIKOTOJIsl U HAPKOTUKOB.

24) BrusiHEE 3arpsA3HEHUS] OKPYKAIOIIIEH Cpellbl Ha pa3BUTHE YEIOBEKa.

25) Tlomstne (ompenenenue, TtepmuH) «l'eH». Kakue TeHBI Ha3bIBAIOT
CUEIJIEHHBIMU?

26) PackpoliTe NOHATHE HACIEICTBCHHOCTH.

27) T'eHeTnveckas CHMBOJIHKA.

28) HazoBuTe TsDKENOE HACICJACTBCHHOE 3a00JIeBaHUE YEJIOBEKa, CICIICHHOE C
MIOJIOM.

29) HacnencTBeHHbIe 00JIE3HU YEI0BEKA, MX MPUYHHBI U MPOQIIAKTHKA.

30) HazoBute ocHOBHBIC (OPMBI MYTAllMOHHOW W3MEHUYUBOCTH. [lpuBenuTe
MIpUMEPHI TITYOOKUX MYTAIIMOHHBIX U3MEHEHUI CpeIr paCTeHUI U )KUBOTHBIX.

31) Onwuinute METOAbl COBPEMEHHOM CEJICKIIHMH.
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32) TlpuBenute mpuMepsl HCIOIB30BAHMS MACCOBOTO U MHAMBHIYaIbHOTO 0TOOpA
B CEJICKLIUU PACTCHUM.
33) OcHoBHBIE 3/1a4H, CTOSIHE TIepe]] OMOTEXHOIOTUEH.

7.4.2. llpumepHbIe TeCThI AJs MPOBeJeHUs POMEKYTOYHON aTTeCTALNH

Yactp 1(3aganus Al —A13)

A 1. Ilpu napTeHOreHe3e opranu3M pa3BUBAETCS U3:
1. 3uroThI

2. HEOIJIOAOTBOPEHHOU SIULIEKIIETKU

3. COMaTUYECKOHN KIIETKH

4. BereTaTUBHOM KJICTKHU

A 2. O6pa3oBaHue U3 OJHON MAaTEPUHCKOM KJIETKU YETHIPEX KJIETOK C TarIOUTHBIM
HA0OPOM XPOMOCOM XapaKTEPHO JIs Ipoliecca:

1. MmuTO32

2. Meio3a

3. npoOneHust

4. om1010TBOPEHUS

A 3. Opranu3mbl, KOTOPBIM JIJII HOPMaJIbHOH JAEATeIbHOCTH HEOOXOIUMO HAJINUNe
KHUCIIOPO/JIa B cpejie OOMTaHUs, HA3bIBAOT:

1. aapobamu

2. aHa»pobamu

3. rerepoTpodamu

4. aBToTpohamu

A 4. XpoMaTuasl — 3TO:

1. 1Be CyOBEIUHUIIBI XPOMOCOMBI JACIISIIICHCS KISTKH

2. y4aCTKH XpPOMOCOMBI B HEJCTIAIICICS KIETKE

3. xonwleBsie Monekybl JJHK

4. nBe nenu oxHo MoJekysbl [JHK

A 5. Konsloraius XpoMoCcoM XapakTepHa JiJisl Ipoiiecca
l.omnonoTBOpEeHUs

2. mpoda3za BTOPOTo JAeiIcHUs

3. MUTO3

4. mpodasa rmepBoro JeICHUSI

A 7. Ilpu cKpelmMBaHUH TE€TEPO3UTOTHI C TOMO3UTOTOM J0JISI TOMO3UTOT B IOTOMCTBE
COCTaBUT

1.0%

2. 25%

3. 50%

4. 100%

A 9. MyTtarmoHHasi ©3MEHYHUBOCTb, B OTINYHE OT MOAU(PUKAITMOHHOM:
1. HocUT OOpaTUMBII XapakTep

2. mepenaeTcs Mo HACIEACTBY

3. HOCUT MAaCCOBBIN XapakTep

4. He CBS3aHA C U3MEHEHUSIMU XPOMOCOM.

A 10. I'ne pacronoxkeHbl XJIOPOIJIACTHI B KJIETKaX XBOU €JIH
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1.B sanpe

2. B KJIETOYHOM CTEHKE

3. B IUTOILIa3Me

4. B BaKyOJsX

A 11. Kakast "3BMEHYUBOCTb 00ECIIEYNBAET IBOJIIOIUIO OPraHU3MOB

1. MmonudukaoHHas, TpynmnoBas

2. BO3pacTHas

3. reHOTUIUYeCcKasi, UHIUBHUAYyallbHAS

4. reorpaduueckas

A 12. . I'pu0bl onsiTa, NUTAIOMIMECS MEPTBBIMU OPTraHUYECKUMH OCTATKAMM ITHEH,
MOBAJICHHBIX JIEPEBBEB, OTHOCSTCS K TPYyIIIIE

1. canpotpodoB

2. mapas3uToB

3. aBTOTpOHOB

4. cUMOMOHTOB

A 13. OpraHoreHes B X0Jie¢ SMOPHOHAIBHOTO Pa3BUTHS IPUBOIUT K 0Opa30BaHUIO
1.3apoapIIeBbIX JTUCTOB

2. TpEXCIOMHOTrO 3apOAbIIIa

3. IBYCJIOMHOIO 3apOJblia

4. cuctemM OpraHoB 3apo/iblila

Yactsp 2. B 3aganusx Bl — B2 BpiOepuTe TPpM BepPHBIX OTBETA U3 HIECTH.

B 1. CxoacTBO KIETOK JKMBOTHBIX M OAKTEpUN COCTOUT B TOM, YTO OHU UMEIOT
1. OdopmieHHoe Sapo

2. lluromnazmy

3. MutoxoHapuu

4. TInazmMaTnyecKyro MeMOpaHy

5. I'mukokanukc

6. PuGocompl

B 2. Yewm 3urora otiinyaercs OT raMeThbl

. COJIEPIKUT JIBOMHOM HAOOp XpOMOCOM

. COICPKUT OJIMHAPHBIA HAOOP XPOMOCOM

. 00pazyercs B pe3ysbTaTe OIUIOJOTBOPEHUS

. o0pasyeTcs myTéM Meio3a

. SIBJIIETCS MIEPBOM KIIETKOM HOBOT'O OpPraHu3Ma

. IPEJICTABIIIET CIEUUATU3UPOBAHHYIO KIIETKY JJISl IOJIOBOTO PA3MHOXKEHUS
Yacts 3(C1-C2)

C1. B uém nposiBiisieTcst CXOJICTBO U pa3jinule MUTO3a U Meio3a.

C2. B uém cX0ACTBO M OTJIMYKE MPOKAPUOTUUECKON U DYKaPUOTHUECKOHN KIIETOK.

AN DN B~ W —

Yacrts 1 Baganus Al —-A10)
A 1.Cpenu nepeyuciaeHHbIX IPUMEPOB apoMOP(O30M SIBISETCS

1. Ilnockas gopma Tena y ckara

2. TlokpoBHUTETHCTBEHHAS OKpAaCKa Y Ky3HEUHKa

3. UeTsipexkaMepHOE CEepIle y MTHUII

4. Penykiusi NUileBapUTEIbHON CUCTEMBI y Mapa3UTUUECKUX YepBE
A 2. broJsiorndeckas 3BOJIIOLUS — 3TO MPOLECC

1. nauBuyaapHOTro pa3BUTHSI OpraHu3Ma
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2. WcToprueckoro pa3BUTHS OPraHUYECKOI0 MUpPa
3. DMOpPHOHAIBHOTO Pa3BUTHUS OpraHu3Ma
4. VYnyduieHus ¥ CO3JJaHUS HOBBIX COPTOB PACTEHHI U OPOJ YKUBOTHBIX
A 3.B oTBeT Ha yBEJIMUCHHUE YUCICHHOCTH MOIMYJISIIUU KEPTB B OMYJISALIUU
XUIIIHUKOB MPOUCXOIUT
1. VBenuueHue yuciaa HOBOPOXKIECHHBIX 0COOEH
2. YMEHbIIICHHE YHCIIa MOJ0BO3PEIbIX 0c00eH
3. VYBenuueHHe yucia JKeHCKUX ocolei
4. YMeHbIIIEHUE Yuciaa MYXCKUX 0coOei
A 4.K nmpuunHaMm 3K0J0TMYECKOr0 KPU3KHCa B COBPEMEHHYIO 3M10XY HE OTHOCUTCS
1. PanuoHanbHOE MPUPOJIONIOIL30BaAHUE
2. CTpouTenbCTBO IJIOTHUH HA peKax
3. CenbCKOX035UCTBEHHAS ICATEILHOCTh YEJIOBEKA
4. TlpombInuieHHas! JeATEIBHOCTD YeJoBeKa
A 5.0npeneneHHbIi HAOOP XPOMOCOM Yy 0cO0EH OHOTO BUJIa CUUTAIOT KPUTEPUEM
1. ®uznonoruyecKuM
2. Mopdonoruueckum
3. I'enetnyeckum
4. BHOXUMHYECKUM
A 6. OtbOop ocoleill ¢ YKIOHSIOMUMUCS OT CpEAHEH BEJIMYMHBI MPU3HAKAMHU
Ha3bIBAIOT
1. JIBwxyuum
2. MeToauuecKkum
3. Ctabwim3upyronmm
4. MaccoBbIM
A 7. OCHOBY €CTECTBEHHOTO 0TOOpa COCTABIISIET
MyTalMOHHBIA OPOIIECC
Bunoo6pazoBanue
buonornueckuii mporpecc
OTHOcHTEeNbHAS PUCTTOCOOIECHHOCTD
A 8. Ha xakoMm 3Tame 3BOJIIOIIMM YEJIOBEKA BEAYLIYIO POJIb UIPajid COLUAJIbHBIC
dakTopsl
1. JlpeBHeimux moaeit
2. JIpeBHUX JroacH
3. Heanpepranbien
4. KpoMaHBbOHIIEB
A 9. BugoBas cTpykTypa OHMOreoIeHo3a jJeca XapakTepu3yeTcs
SApycHBIM pacroaoKeHUEM KUBOTHBIX
UucaoM 3K0JI0THYECKUX HHUIII
Pacnpenenennem opraHu3mMoB B TOPU30HTAX Jieca
4. MuorooOpa3uem OOUTAIONINX B HEM OPTaHU3MOB
A10. buoreouneHo3 CYMTAaKOT OTKPBITOM CHUCTEMOW, TaK KAaK B HEM ITOCTOSHHO
MPOUCXOUT
1. Ilputok 3HEpTUU
2. Camoperysmus
3. KpyroBopor BemecTB
4. bopb0a 3a cyiiecTBOBaHHUE.

R N

wnE
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Yacrte 2. B 3aganusax Bl — B2 Bpi0epuTe TPH BEPHbIX 0TBETA U3 LIECTH.
B 1. K ¢akTopam 3BOMIOIIMU OTHOCST

Kpoccunrosep

MyTanuoHHBIN HIpoLEece

MoaupukaMoHHY0 U3BMEHUYHUBOCTD

N3omauuro

MHuoroo0pa3ue BUI0B

. EcTecTBeHHbI 0TOOD

B 2. CaMoperyn;mH;[ B OKOCHCTEME TaWTU MPOSIBISAETCS B TOM, YTO
UKUCIEHHOCTD AEPEBBEB COKPALIAETCS B PE3YyJIbTaTEe JIECHOTO MOYkKapa
Bonku orpaHn4MBaoT pocT YUCICHHOCTH KaOaHOB

MaccoBoe pa3MHOKEHUE KOPOEIOB IPUBOJIUT K THOENH JIEPEBHEB
YuclieHHOCTh O€JIOK 3aBUCUT OT ypoKasi CEMSIH €U

[Honmynsuusa kabaHOB MOHOCTHIO YHUUTOKAETCS BOJIKAMU

. COBBI U TUCHUILIBI OTPAHUYMBAIOT POCT YUCIEHHOCTH MBIIIEH

B 3amanme B3 ycraHoBuTe COOTBETCTBME MEKAY OPraHU3MaMHM H
HANPABJCHUAMHU IBOJTIOIUN

ok wh k-

ok wdPE-

OpraHu3msl Hanpasnenus 3Borronun

1. Crpayc smy A) Ouonoruveckuit mporpecc
2. Cepas kpbica b) 6uonoruueckuii perpecc
3. JloMoBast MBIIIb

4. CuneseneHble (IIMAHOOAKTEPHH)

5. Open 6epkyT

6. Yccypwuiickuii TUTP
B 3amanmne B 4. ycTaHoBHTe COOTBeTCTBME MeKAY NMPU3HAKAMH 0TOOpPa U €ro
BUIAMH
[Tpusnaku or6opa Bun
otbopa
1. CoxpansieT ocoOeii ¢ MONe3HBIMU B TAHHBIX YCJIOBUSAX MPU3HAKAMU A)

€CTECTBEHHBIN
2. IlpuBoAMT K CO3AaHUIO HOBBIX TOPOJI JKUBOTHBIX U COPTOB PaCTEHUMN b)
HMCKYCCTBEHHBIN

Croco06cTByeT CO3aHUIO0 OPTaHU3MOB C HYKHBIMH Y€JI0BEKY N3MEHECHUSIMHU
[IposiBnsieTcst BHYTpH NOMYJISIUMA U MEXY MOMYJSIIUSIMUA OJJHOTO BUIA
JIelcTByET B MPUPOJI€ MUIUTUOHBI JIET

o bk w

[IpuBoaUT K 0OOpa30BaHUIO HOBBIX BUJIOB

7. TIpoBoguTCS 4E€TOBEKOM
B 5. YcTranoBuTe mocjie1oBaTeJIbHOCTh 00HEKTOB B NACTOMIIHON MUILEBOMH
nenu

1. Tna 2. Iayx 3.b0oXbs KOpOBKa 4.I'pau  5.JIucTted pacteHuit
B 6. — YcTaHoBHTE XPOHOJIOTHYECKYIO IOCTIEA0BATEIbHOCTH AHTPOIOIeHe3a

1. YenoBek ymenblit 2. YenoBek MpAMOXOISIIIUN 3. dpuonurex

4.Heannepranen 5. KpomanboHen.

C 1 YucneHHOCTh TOMYJISIIIUN OKYHEH B pEKEe COKPAIAETCs B Pe3yJIbTaTe
3arpsi3HEHNS BOAbl CTOYHBIMU BOJIAMU, YMEHBIIIEHUS YUCIEHHOCTH
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PaCTUTENIbHOSIHBIX PbIO, YMEHBILIEHUS COAEPKaHUs KUCIOPOIa B BOAE 3UMOM.
Kaxkue rpynnsl 3koj10ru4eckux (GakTopoB MPeCTaBICHbI B JAaHHOM NIepedHe?
C 2. Yem npupoaHas dKOCUCTEMA OTJIMYAETCS OT arpO3KOCUCTEMBI?

7. JOITOJIHUTEJIBHOE OBECIIEYEHUME JUCHUIIJIMHbI

MaTtepuaJibl JJeKIIMOHHBIX 3aHSITHIA
Jlexkums Ne 1

[Mutonorus - Hayka o kieTke (rped. "murtoc"-kieTka, 'joroc'-Hayka).
[Ipeamer UUTOIOTUM - KJIETKHM MHOTOKJIETOUHBIX JKMBOTHBIX M PACTCHHUH, a TaKXKe
OJIHOKJICTOUYHBIX OPTaHU3MOB, K YUCJTY KOTOPBIX OTHOCSTCS OaKTepUu, MPOCTEUIITNE U
OJTHOKJIETOYHBbIE BOAOpOCHHU. LIUTONOrHS M3ydaeT CTPOEHHWE M XMMUUYECKHM COCTaB
KJIETOK, (DYHKIIMH BHYTPUKJICTOUHBIX CTPYKTYp, (GYHKIIMU KJIETOK B OpPraHu3Me
KUBOTHBIX U PACTEHUN, Pa3MHOKCHHUE M PA3BUTHE KIIETOK, MPUCIIOCOOICHUS KIETOK
K YCIIOBUSAM OKpy:karomie cpeabl. CoBpeMeHHasi LIUTOJIOTHS - HayKa KOMIUIEKCHAS.
CBSI3M C JPYTMMU OMOJOTMYECKMMHU HayKaMu, HampuMmep ¢ OOTaHUKOM, 300JI0THEH,
¢usnonoruedt, ydeHueM 00 DBOJIOIMU OPraHUYECKOr0 MHUpa, a TaKkKe C
MOJICKYJISIDHOM OWOJIoTHeH, XUMHeH, pu3nukoi, MaremMaTukou. [{uronorus - ogHa u3
OTHOCHUTEIBHO MOJOJBIX OMOJIOTUUECKHX HayK, ee Bo3pacT okojio 100 met. Bo3pact
e TepMuHa "KieTka'" HacuutbiBaeT cBaiiie 300 sneT. BriepBeie Ha3BaHue "kieTka' B
cepenune XVII Bexa mpumenun P. I'yk. PaccmartpuBasi TOHKWN cpe3 TPOOKH ¢
MOMOIIBI0 MHUKpPOCKOMA, ['yK yBHIEN, 4TO MpoOKa COCTOUT M3 SYEEK - KIETOK.
Knerounas teopusa. B cepenune XIX cTojieTHs Ha OCHOBE YK€ MHOTOYHMCICHHBIX
sHannii o kierke T. IlIBanH cdopmymupoBan kietounyio Tteoputo (1838). On
0000mMI WMEBIIMECS 3HAHUSA O KIETKE W TMOKa3ad, 4YTO KJIETKAa MPEeCTaBIseT
OCHOBHYIO €JUHUIlY CTPOEHHS BCEX >KUBBIX OPraHU3MOB, YTO KIJIETKU >KUBOTHBIX U
pPacTEHUl CXOJHBI [0 CBOEMY CTPOCHHIO. DTH MOJIOKEHHUS SBWIHCH BaKHEHIIMMU
JI0Ka3aTeIbCTBAMH €IMHCTBA MPOUCXOKJICHUS BCEX KUBBIX OPraHU3MOB, €JUHCTBO
Bcero opranuyeckoro mupa. T. IlIBaHH BHeC B HayKy NpaBUIbHOE NOHUMAaHUE
KJIETKH KaK CaMOCTOSITEIbHOM €IMHHUILIbI )KU3HU, HAUMEHbIIEH €MHULbI dKUBOTO: BHE
KJIETKU HET XKU3HU. M3ydueHne XMMUYECKOW OpraHu3aluy KJIETKU MPUBENIO K BHIBOAY,
YTO UMEHHO XMMHYECKHE ITPOLECCHI JICKAT B OCHOBE €€ KU3HHU, YTO KIIETKH BCEX
OpraHMW3MOB CXOJHBI MO XHMHYECKOMY COCTaBY, y HHUX OJIHOTUIIHO MPOTEKAIOT
OCHOBHBIE TMpONECCh OOMeHa BenlecTB. JlaHHbIE O CXOJCTBE XMMHYECKOIO0 COCTaBa
KJIETOK €Ill€ pa3 MOATBEPAWIIM €IMHCTBO BCEro opraHnyeckoro mupa. CoBpeMeHHas
KJIETOYHAs - TEOPUS BKIIIOYAET CIEAYIONIUE MOJOKEHHS: KIETKa - OCHOBHAsI €IMHUIIA
CTPOCHMSI W Pa3BUTHUSL BCEX >KUBBIX OPraHM3MOB, HAWMEHbIIAs €IWHUIA >KUBOTO;
KJIETKM BCEX OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OPraHU3MOB  CXOJHBI
(rOMOJIOTUYHBI) 1O CBOEMY CTPOCHHIO, XUMHUUYECKOMY COCTaBy, OCHOBHBIM
MPOSIBJICHUSAM JKU3HENESITEIIbHOCTH W OOMEHY BEIEeCTB; PA3MHOKEHHE KJIETOK
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MPOUCXOJUT MYTEM WX JEJCHUsS, U KaKJas HOBas KJIeTKa 00pa3yeTcsi B pe3yibTare
JIeJICHUsT HWCXOJHOW (MaTepUHCKOM) KJIETKH; B CJOXHBIX MHOTOKJIETOYHBIX
OpraHuM3Max KJIETKA CIHEHHATU3UPOBAHBI MO BBHIMOJHIEMON HUMU GYHKIUH U
00pa3yloT TKaHU; U3 TKaHEH COCTOST OPTaHbl, KOTOPHIE TECHO CBSI3aHBI MEXIY COOOM
U TOJYMHEHbI HEPBHBIM M TYMOpPaJIbHBIM cucTeMaMm peryisuun. MccnemoBanus
KJIETKH UMEIOT OOJIBIIIOE 3HAUYCHHE JJIs pasrajiku 3adosieBaHui. MIMEHHO B KieTKax
HAYMHAIOT  Pa3BUBAThCS  MMATOJOTMYECKHWE  M3MEHEHUsS,  MPUBOIAIINE K
BO3HUKHOBEHHUIO 3a0oieBaHuil. YToOb MOHITH POJb KIETOK B Pa3BUTUU
3a00JIeBaHMM, TIPUBEIEM HECKOJbKO MpuMepoB. OHO M3 CEPhE3HBIX 3a00JIeBaHMIT
yejoBeka - caxapHbii auaber. [IpuumHa sToro 3aboieBaHMsl - HEIOCTATOYHAS
JESATEeNIbHOCTD TPYIIbI KJIETOK MOJKETYI0YHOM KeJie3bl, BhIpa0aThIBAIOIINX TOPMOH
WHCYJIMH, KOTOPBI y4yacTBYeT B pEryJsiliud caxapHoro oOMeHa oOpraHusma.
3710Ka4YeCTBEHHbIE W3MEHEHUS, TPUBOASIIME K Pa3BUTUIO PAKOBBIX OITYyXOJIEH,
BO3HMKAIOT TakKXe Ha YPOBHE KIETOK. Bo30ymuTenun KOKIMIMO3a - OIMACHOTO
3a00J1€BaHUsl KPOJIUKOB, Kyp, TyCell M yTOK - TMapa3suTUYECKHE MPOCTEUIIne -
KOKIIMJUU TPOHUKAIOT B KJIETKH KHUIIECYHOTO OIUTEIUs W TI€YCHHU, PacTyT U
Pa3MHOXKAIOTCS B HUX, IMOJHOCTHIO HAPYIIAIOT OOMEH BEIIECTB, a 3aTeM pa3pylIialoT
OTH KJIETKU. Y OOJBHBIX KOKIIUIWO30M IKUBOTHBIX CHJIBHO HapyliaeTcs
JEATeIbHOCTh TMUIEBAPUTEIILHON CUCTEMBI U TPU OTCYTCTBUU JICUCHUS >KUBOTHBIC
noru0aroT. BoT mnouemy uH3ydeHHE CTPOCHHS, XHMHUYECKOTO COCTaBa, oOOMeHa
BEIIECTB M BCEX MPOSBICHUN KUZHEEATEILHOCTH KJIETOK HEOOXOAMMO HE TOJBKO B
OMOJIOTHH, HO TaKXe B MEIMIIMHE U BeTepruHapuu. M3yueHre KIeToK pa3HOOOpa3HbIX
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHM3MOB C MOMOILBI) CBETOONTHYECKOTO U
AIEKTPOHHOTO MUKPOCKOIIOB MOKA3aJI0, YTO M0 CBOEMY CTPOEHUIO OHU PA3IAEIAIOTCS
Ha nBe rpynnbl. OgHYy TPYNIy COCTAaBISIIOT OAaKTEPUH U CHUHE-3€JIEHbIE BOJOPOCIIH.
DT OpraHu3Mbl HMMEIOT HauOoyiee MPOCTOE CTpPOEHHE KIETOK. VX Ha3pIBaioT
TOSIICPHBIMHU  (MPOKApUOTAaMK), TaK KaK y HHUX HeT odopMIICHHOTO siapa (Tped.
"KapTOH'"-SAPO) U HET MHOTUX CTPYKTYpP, KOTOPbI€ HA3BIBAIOT OpraHougamu. [pyryro
IPYIIy COCTAaBISIIOT BCE OCTaJbHBIE OPraHU3Mbl: OT OJHOKIETOYHBIX 3€JIEHBIX
BOJIOPOCIIEN U MPOCTEHMIINX A0 BBICIIUX IBETKOBBIX PACTCHUN, MIICKOIUTAIOIINX, B
TOM 4uciae U uenoBeka. OHU HMMEIT CIOKHO YCTPOEHHBIE KIETKH, KOTOPBIE
Ha3bIBAIOT SIICPHBIMU (3YKAPUOTHUUECKUMH). DTHU KIETKU UMEIOT AJIPO U OPTraHOUIbI,
BEITIONTHAOIMHKE crierupudeckue GyHknuu. OcoOyro, HEKICTOUHYIO (GOopMy KU3HH
COCTaBJISIIOT BUPYCHI, U3YUEHUEM KOTOPBIX 3aHUMaeTcsi BUpycoiorus. CtpoeHue u
byHkimu o6onouku kieTku. Kierka mo0oro opranmsma, MpeCcTaBiIseT CcoOoi
LEJOCTHYIO KUBYIO cucteMy. OHa COCTOUT M3 TPEX HEPA3PBHIBHO CBA3AHHBIX MEXKIY
coOoi yacTted: 000JOUYKH, HUTOIIA3Mbl U saapa. O00J0UKa KJIETKAa OCYIIECTBISET
HEMOCPEACTBEHHOE B3aUMOJCHUCTBAE C BHEIIHENM CpElIOd W B3aUMOJCHUCTBUE C
COCEHUMHU KJIETKaMH (B MHOTOKIETOYHBIX opraHuzmax). OO0ojouka KIJIETOK.
O0oJi0uKa KJIETOK UMEET CI0XHOE cTpoeHre. OHa COCTOMT M3 HAPYKHOTO CJIOA U
pPaCIlONIOKEHHOW TOJ HUM IUIa3MaTH4eckod meMOpaHbl. KileTku JKMBOTHBIX H
pacTeHU pa3IUYarOTCsA MO CTPOCHUIO MX HAPYIKHOIO CIIOs. Y PacTeHUM, a TAKXKE y
OakTepuid, CHUHE-3€JICHBIX BOJOpOCIed U TpuUOOB HAa TOBEPXHOCTH KIIETOK
pacIiooKeHa MI0THAsi 000JI0UKa, UK KJIETOYHAs CTEHKA. Y OOJIbIIMHCTBA PACTEHUM
OHa COCTOMUT M3 KieTdaTku. KileTouHasi CTeHKa WIrpaeT UCKIIOUHUTENIbHO BaXHYIO
pOJib: OHa TMpEACTaBlsAeT CcO0O0Ml BHENIHMKA KapKac, 3alllUTHYIO OO0OJIOUKY,

oOecrieunBaeT Typrop paCcTHTCIbHBIX KICTOK: YCPC3 KICTOYHYIO CTCHKY IIPOXOAUT
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BOJa, COJIM, MOJIEKYJBI MHOTMX OpraHMYEeCKMX BemecTB. HapyxHbli cion
ITIOBEPXHOCTH KJIETOK )KUBOTHBIX B OTJIMYHME OT KIETOYHBIX CTEHOK PACTCHHI OYECHb
TOHKUH, 3nacTUuHbli. OH HE BHUJIEH B CBETOBOM MHUKPOCKON M COCTOUT W3
pPa3HOOOpa3HbBIX MONUcCaXapui0B U 0eKOB. [IOBEpXHOCTHBIN CIION KUBOTHBIX KIIETOK
MOJIYYMJT Ha3BaHUE TJIMKOKAJIUKC. [ IMKOKAIMKC BBIMOJIHAET MPEKIE BCErO (PYHKIUIO
HEIOCPEACTBEHHON CBA3M KIETOK JKMBOTHBIX C BHEIIHEHW CpEAOM, CO BCEMHU
OKpYXaIoIMMU €€ BellecTBaMU. imMes: He3HAaUUTENbHYIO TOJIIIMHY (MEHbIIE 1 MKM),
HAapyXXHBIA CJIOM KIIETKM JKMBOTHBIX HE€ BBIIOJHAECT ONOPHOM pOJIM, Kakas
CBOICTBEHHA KJIETOYHBIM CTEHKaM pacTteHuil. OOpa3zoBaHuE TITUKOKAJIMKCA, TaK e
KaK U KJIETOYHBIX CTEHOK PAcTeHUM, MPOUCXOAUT Onaromaps >KU3HEAEATEIbHOCTU
camux kjaeTtok. [Ilmasmatmueckas memOpana. Iloj TJIMKOKanMKCOM M KJIETOYHOMN
CTEeHKON pacTeHuW pacrnojokeHa IulazMatuyeckas MemOpana (jaT. "memOpana'-
KOXKHIlQ, IUIEHKA), TIpaHuyaliasi HEMOCPeACTBEHHO ¢ HMToIuIa3Mou. TounuHa
I1a3MaTuyeckoil MemOpanbl okojo 10 HM, u3ydeHue ee CTpoeHHs U (PYHKIUH
BO3MOKHO TOJBKO € TIOMOIIBIO JJIEKTPOHHOTO MHUKpockoma. B cocras
IUIa3MaTUYecKoil MeMOpaHbl BXOAST Oenku W Junuabl. OHH  yHNOPsSAOYEHO,
PACIIONIOKEHbl U COEIMHEHBI JIPYT C APYrOM XUMUYECKHMMHU B3auMojeucTBusMU. [1o
COBPEMEHHBIM TPEJICTABICHUAM MOJEKYJIbl JIMMUI0B B IIa3MaTHYECKON MeMmOpaHe
pacmoyioKEeHbl B JIBa psiia U O0pa3yroT CIUIOUIHOM ciioll. Moiekysnbsl OelKoB He
00pa3yloT CIUIOIIHOTO CJIOsl, OHM PAacCIoiaraiTcs B CIO€ JIMIHJIOB, MOTPYKasich B
HEro Ha pasHylo TriayOouHy. Monekynsl Oenka W JUNOUIAO0B TOJBHXKHBI, 4YTO
o0OecrieynBaeT JIUHAMUYHOCTh IUIa3MaTU4yeckoi MemMOpaHnbl. [lmasmarudeckas
MeMOpaHa BBINOJHSIET MHOTO BaXHBIX (YHKIHMA, OT KOTOPBIX 3aBUIST
KU3ZHEJEATEIbHOCTh KJIeTOK. OHA U3 TaKuX (PYHKIUN 3aKII0YaeTcsd B TOM, YTO OHA
oOpa3zyeT 6apbep, OTTPaHUYMBAIONINI BHYTPEHHEE COACPKUMOE KIETKH OT BHEITHEH
cpenbl. Ho Mexny kieTkamMu M BHEUIHEH Cpelloil MOCTOSIHHO MPOUCXOJUT OOMEH
BenecTB. M3 BHemiHed cpeipl B KJIETKY MOCTYyHaeT BOja, pa3HOOOpa3HbIE CONH B
dbopMe OTHENbHBIX HOHOB, HEOPTaHUYECKHE M OpraHudeckue Mosiekynbl. OHu
IIPOHUKAIOT B KJIETKY 4Yepe3 OYeHb TOHKHE KaHaJbl Ma3MaTudeckoi MeMOpaHbl. Bo
BHEITHIOIO CpENly BBIBOAATCS TNPOAYKTHI, OOpa3oBaHHbIE B KIETKE. TpaHCHOPT
BEIIECTB- OJHA U3 TJIaBHbIX (YHKIWNA T[J1a3MaTHYecKod MemOpanbl. Yepes
IUIa3MaTHYECKYyI0 MeMOpaHy M3 KJIETH BBIBOASTCS MPOAYKTHI OOMEHa, a TaKxke
BEIIECTBA, CUHTE3MpOBaHHbIE B KieTke. K dmciay MX OTHOCATCS pa3HOOOpa3HbIE
OenKy, YyTrJIeBOJbl, TOPMOHBI, KOTOPHIE BbIPA0ATHIBAIOTCS B KIETKAX Pa3IMYHBIX
’Kelle3 M BBIBOJSATCS BO BHEKJIETOUHYIO cpely B ¢opMe Menkux kamenb. Kiertkw,
oOpasymomue y  MHOTOKJIETOYHBIX  JKMBOTHBIX  pPa3HOOOpa3Hble  TKaHU
(3MUTENnMaNbHY0, MBIIIEYHYIO U JIp.), COEIUHSIOTCS APYT C APYIOM IUIa3MaTUYECKON
MeMOpaHoi. B MecTtax coeuHeHHs] ABYX KJIETOK MeMOpaHa KaKIOW U3 HUX MOXKET
00pa30BbIBATh CKJIAJKH WMJIM BBIPOCTHI, KOTOPHIE MPUAAIOT COECIUHEHHUSIM OCOOYIO
npoyHocTh. CoeAMHEHHE KIETOK pacTeHuil obecredynBaeTcs IMyTeM OOpa30BaHUs
TOHKAX  KaHaJOB, KOTOpPBIE  3allOJIHEHBl  LUTOIUIA3MOW M OTPaHUYCHBI
mazMaTuyeckod MemOpanoi. [lo TakuM kaHajgaMm, TPOXOASIIUM 4Yepe3 KIECTOUHbIC
000JIOYKH, U3 OJHOW KJIETKH B JPYIYIO MOCTYINAIOT MUTATEIbHbIE BEIIECTBA, HUOHBI,
YIJIEBOABI M JPyTMe COeIMHEHMs. Ha NOBEpXHOCTM MHOTMX KJIETOK »XHUBOTHBIX,
HallpuMep, PAa3JIUYHBIX OIIUTEINEB, HAXOIATCA OYEHb MEJIKHE TOHKHE BBIPOCTHI
LUTOIUIA3Mbl, IOKPBITBIE IUIA3MAaTUYECKONM MEMOpaHOW, - MHUKPOBOPCHUHKH.

Hauboinrpimee KoOIMYECTBO MHUKPOBOPCHHOK HAXOAUTCA Ha ITOBECPXHOCTHU KIICTOK
43



KHUIIIEYHUKA, TJ€ TMPOUCXOJUT HWHTEHCUBHOE I€pEeBapUBAaHUE U BCACHIBAHUE
nepeBapeHHor mnunu. Paronutos3. KpymHbie MOJEKYJIbl OpPraHUYECKUX BEIIECTB,
HanpuMep O€JIKOB W TMOJUCaXapujoB, YaCTUIBl MUIHA, OAKTEpUU MOCTYIMAIOT B
KIeTky nyrem (aromura (rped. "¢areo" - moxupars). B ¢aromure
HETMOCPEJCTBEHHOE y4acTHE MPUHUMAET Ila3MaTudeckas memOpaHa. B Tom mecte,
r7ie TOBEPXHOCTh KIETKH COMPHUKACACTCS C YaCTHUIIEH KaKoro-audo IUIOTHOTO
BellleCTBa, MeMOpaHa Mporudaercs, oOpasyeT yriayOJIeHHE U OKpY>KaeT 4YacTHILy,
KoTopas B "MeMOpaHHOM ymakoBke" morpyskaercs BHYTpb kieTku. OOpasyercs
MUIIEBApUTENIbHAS BaKyoJlb W B HEH MepeBapUBAIOTCS TIOCTYIUBIINE B KIETKY
oprannuyeckue BemecTBa. Lluromnasma. OTrpaHnyeHHass OT BHEIIHEW Cpeabl
IUIa3MaTUYeCKOl MeMOpaHOW, MHTOIUIa3Ma TPEJICTAaBIsSET COOO0W BHYTPEHHIOO
NOJIYXKUJKYIO  Cpelly KJIeTOK. B  1uTomiazMy JyKapuOTHYECKHX  KJIETOK
pacroiararoTcs siAPO U pa3IMuHble OpraHoubl. SApo pacronaraeTcs B IECHTPAIbHOM
4acTu IUTOIUIa3Mbl. B HeWl cocpenoToueHbl W pa3HOOOpa3HbIE BKIIOYCHHS -
MPOJIYKThl KJICTOUYHOM JEATEIbHOCTH, BAaKYOJIM, a TaKKe Mejbdailiine TpyOOuKHu U
HUTH, 00pa3ylonie CKeJeT KIeTKU. B cocTaBe OCHOBHOIO BEIIECTBA IMTOIIA3MbI
npeobnanaT Oenku. B 1muTOmazMe MpoTeKaloT OCHOBHBIE MPOLECCHl OOMEHa
BEIIIECTB, OHa OOBEIUHSECT B OJHO IIEJI0€ PO M BCE OPTaHOMJIBI, 0OECIIeYnBaeT MX
B3aUMOJICHCTBHE, NIEATCIIBHOCTh KJIETKH KaK €JWHON IIEJIOCTHOW KUBOW CUCTEMBI.
OHJloMIa3MaTHYeCKasl CeTh. Bcsi BHYTpPEHHSS 30HA IMTOIUIa3Mbl  3aIroJHEHA
MHOTOYUCJIEHHBIMH ~ MEJIKMMH KaHajlaMd M IOJIOCTAMH, CT€HKHM KOTOPBIX
NPEJICTABISIOT cO00 MEMOpPaHbl, CXOIHBIE 1O CBOEH CTPYKTYpE C IIa3MaTUYeCKON
MeMOpaHOW. DTH KaHAJbl BETBATCS, COCAMHSIIOTCS APYT C IPYrOM U 00pas3yroT CETb,
NOJIYYUBIIYIO HAa3BAHUE OHHIOIUIA3MATHUYECKON CeTU. ODHAOIUIa3MaTUYECKasl CETh
HEOJHOpPOAHA N0 CBOEMY CTpOEHHIO. VM3BECTHBI ABa €€ Tulla - TpaHyJiApHas U
riagkas. Ha MemOpaHax KaHaloB M TMOJOCTEW TPaHYISIPHOM CETH pacIoyiaraercs
MHOKECTBO MEJKUX OKPYTJIBIX Telel - pudocoM, KOTOpbIe MPHUAAIT MeMOpaHam
IepOXoBaThIi BUJ. MeMmOpaHbl TJIaAKON DHAOIUIA3MATUYECKOM CETH HE HECYT
puboCcOM Ha CBOEHl MOBEPXHOCTU. DHAOIIA3MATUYECKAs] CETh BBIMOJIHSIET MHOTO
pa3zHooOpa3Hbix (yHKuuid. OCHOBHAS (PYHKIUSI TPAHYJISAPHON SHAOIIIA3MATHIECKOM
CeTH - y4JacTHE€ B CHHTE3€ Oeyika, KOTOPBIA oOcyliecTBisieTcss B pubocomax. Ha
MeMOpaHaxX TJIaJKOW JHIOIIa3MaTUYECKOW CETH TMPOUCXOAUT CUHTE3 JIMIUIOB U
yrieBooB. Bce 3TH MpoAyKThl CHHTE3a HAKAIJIMBAIOTCA H KaHAJIAX W MOJIOCTAX, a
3aT€M TPAHCHOPTUPYIOTCS K PA3IUYHBIM OPraHOWAAM KJIETKU, T/I€ MOTPEOISIOTCS
WIM HAKaIUIMBAIOTCS B LMUTOIJIa3ME B KAYECTBE KJIETOYHBIX BKIIOUECHUH.
DHJIOIIa3MaTUYECKAasi CETh CBSI3BIBAET MEXKAY COOOM OCHOBHBIE OPraHOUbI KIETKHU.
PuGocompl. PubGocombr 0OHapykeHBI B KJIETKaX BCEX OPraHu3MOB. JTO
MUKPOCKONIMYECKHE Teblla OKpyriaoi ¢opmel mmamerpom 15-20 wm. Kaxnas
pubocoMa COCTOUT M3 JIBYX HEOJMHAKOBBIX IO pa3MepaM YacCTHI], MAJIOW U OOJIBIIOH.
B omHOIT KI€TKE COMEPKUTCS MHOTO THICSY pUOOCOM, OHU pacrojararTcs Judo Ha
MeMOpaHax TpaHYyJISIPHOW JHAOIIIA3MAaTUUYECKOH CETH, JIMOO CBOOOTHO JIeKAT B
nuroriazMe. B coctaB pubocom BxomsaT Oenku m PHK. ®@ynkmus pubocom - 310
cuHte3 Oenka. CuHTe3 OenKka - CJIOXKHBIM MPOLIECC, KOTOPBIM OCYIIECTBISICTCS HE
OJTHOM pPHUOOCOMOM, a IeJ0N TPYyNHoM, BKIIOYAIOMIEH 0 HECKOJbKHX JECSITKOB
o0benMHEHHBIX pubocoMm. Takyro rpynny puOOCOM Ha3bIBAIOT IOJHCOMOM.
CunTe3upoBaHHbIE O€JIKM CHayalla HaKAaIUIMBAIOTCS B KaHAlIaX M MOJOCTSIX
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KJIETKH, T[J€ OHU MNOTPeOsAtoTCs. OHIOIUIa3MaTHYecKass ceTb M PUOOCOMBI,
pacnojio)KeHHbIE Ha €€ MeMOpaHaxX, NpEeICTaBIsAIOT CcOoOOW eAuHBIA anmapar
OMOCHHTE3a M TPAHCHOPTUPOBKM OenkoB. MwutoxoHapuu. B nuromiasme
OOJBIIMHCTBA KJIETOK >KMBOTHBIX M pacTeHU coaepxkarcsa menkue tenbua (0,2-7
MKM) - MUTOXOHJpuHU (Tped. "Murtoc" - HUTb, "XOHAPUOH" - 3€pHO, TpaHyja).
MUTOXOHIpUM XOpOLIO BHUAHBI B CBETOBOM MMKPOCKOIN, C IIOMOILBID KOTOPOTO
MOXXHO paccMOTpeTb HUX (QopMy, pacCIOJIOKEHHE, COCUUTATh KOJIUYECTBO.
BayTpeHHee cTpoeHHME MUTOXOHIPUM M3YYEHO C IIOMOLIBI0 JJIEKTPOHHOI'O
MuKpockona. O00yi04Ka MHUTOXOHJIPUU COCTOUT M3 JIBYX MeMOpaH - HapyXHOW U
BHyTpeHHel. HapyxHas mMeMmOpaHa riajakasi, oHa He oOpa3yeT HUKaKuX CKJIAIO0K U
BBIPOCTOB. BHYTpeHHsss MeMOpaHa, HapOTHB, 00pa3yeT MHOTOYUCIICHHbIE CKIIAIKH,
KOTOpBIE HAMpaBIIEHbI B MOJIOCTh MUTOXOHJApHH. CKIAJKU BHYTpEHHEH MeMOpaHbl
Ha3bIBAIOT KpucTtamu (y1at. "Kpucta" - rpedeHb, BoIpocT) YNCI0 KPUCT HEOJIMHAKOBO
B MUTOXOHJPHUAX PA3HBIX KIETOK. VX MOXeT ObITh OT HECKOJBbKUX JIECSATKOB J10
HECKOJIbKUX COTEH, NPUYEeM OCOOEHHO MHOTO0 KPHUCT B MHTOXOHJPHUSX AKTHUBHO
(GYHKIMOHUPYIOIIUX KIJIETOK, HAIpUMEp MBIIMIEYHbIX. MUTOXOHJIPUHM HA3bIBAIOT
"CHUJIOBBIMM CTaHIMSIMHU" KJIETOK, TaK KaK HMX OCHOBHAas (YHKIMS - CHHTE3
anenosuntpudocdopuoit  kucinorel (ATD). Dra KHUCIOTa CHUHTE3UPYETCS B
MUTOXOHJIPUSAX KJIETOK BCEX OPraHU3MOB W MPEICTaBISET COO0OM yHHMBEPCATbHBIN
UCTOYHUK  DHEPrud,  HEOOXOJUMBIM 11 OCYIIECTBIEHUS  IPOIECCOB
KUBHENACATEIbHOCTH KJIETKM M LeJoro opraHusma. HoBble MHTOXOHApPHUH
00pa3yloTcs JIeJICHUEM YK€ CYIIECTBYIOIIMX B KJIeTKe MUTOXOHApuil. [lnactuasl. B
UTOIUIa3ME KIIETOK BCEX PACTEHUM HAXOMSTCS IUIACTHABL. B KileTKax >KMBOTHBIX
IUIACTUABl OTCYTCTBYIOT. Pa3inyarOT TpU OCHOBHBIX THINA IUIACTH]: 3€JICHBIC -
XJIOPOIUIACTBI; KPACHBIE, OpPAHXKEBbIE M JKENThlEe - XPOMOIUIACTHI, OECLBETHBHIE -
JEUKOIIacThl. XJIOPOIUIACT. DTU OPraHOUABI COAEPKATCS B KJIETKAX JHUCTHEB H
IPYTUX 3€JEHBIX OpPraHOB pACTEHUH, a TaKXKe Yy pPa3HOOOpa3HBIX BOIOPOCIIEH.
Pa3smepsl xioporuiactoB 4-6 MKM, HauboJiee 4acTO OHU UMEIOT OBaJIbHYIO dhopmy. Y
BBICIIMX PACTCHHM B OJHOM KJIETKE OOBIYHO OBIBA€T HECKOJIBKO JECSITKOB
XJIOPOIUIACTOB. 3€JIEHBIA IBET XJIOPOIUIACTOB 3aBUCHT OT COJEpPKAHUS B HHUX
nurMeHTa xjopodwmia. XJIOpOIJIacT - OCHOBHOM OpraHOHW KIETOK pacTeHUM, B
KOTOPOM IPOUCXOAUT (OTOCHUHTE3, T. €. 00pa3oBaHUE OPraHUYECKHUX BEILECTB
(yrneBomoB) u3 Heopranuueckux (CO2 u H20) mnpu uCHONB30BAHMM SHEPTUU
cojlHeyHOoro cmeta. [lo CTpoeHHIo XJIOpOIIacThl CXOAHBI ¢ MHUTOXOHApHUsAMHU. OT
UTOIUIa3Mbl  XJIOPOIIACT OTTpaHMYEH JBYMs MeMOpaHaMu - HapyXHOH H
BHyTpeHHell. HapyxHas meMmOpaHa riajkasi, 0e3 CKJIaJOK U BBIPOCTOB, @ BHYTPEHHSISA
o0pa3yeT MHOrO CKJaa4yaThiX BBIPOCTOB, HAIPABIECHHBIX BHYTPh XJIOPOILIACTA.
[TosToMy BHYTpH XJIOpOIUIaCTa COCPEAOTOYEHO OOJBIIOE KOJIUYECTBO MEMOpaH,
00pa3yomux 0cooble CTPYKTYpHI - TpaHbl. OHU CIOXKEHBI HAMTOI00ME CTONKU MOHET.
B memOpaHax rpaH pacrnojararoTcsi MOJIEKYJIbl XJI0po(uiia, MOTOMY UMEHHO 31€Ch
npoucxoaut ¢otocuHTe3. B xmopommactax cunresupyercs u AT®D. Mexny
BHYTpEeHHUMH MeMOpaHamu xioporiacta coxaepxkarcs JHK, PHK. u pubGocomsl.
CrnenoBarenbHO, B XJIOpPOIUIACTAaX, TaK K€ KaK M B MHUTOXOHJPHUSAX, MPOUCXOJUT
CUHTE3 Oesika, HEOOXOAUMOro Ui JAEATEIbHOCTU ITHUX OPraHOMJIOB. XJIOPOIUIACTHI
Pa3MHOXKAKOTCA EJICHHEM. XPOMOIUIACTB HAXOAATCS B LIMTOILIA3ME KIIETOK Pa3HBIX
yacTe pacTeHui: B IBETKax, IUIOJAAX, CTeOnaX, JUCThbiIX. IlpucyrcrBuem
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LBETKOB, IUIOJOB, OCCHHUX JINCTHEB. JICUKOIIACTHI HAXOASATCA B IIUTOIIA3ME KIIETOK
HEOKpAIIEHHbIX YacTel pacTeHUl, HallpuMep B CTEOJIAX, KOpHAX, KiIyOHsaXx. Dopma
JEUKOIUIAaCTOB  pa3HOOOpa3Ha. XJIOPOIIACTHI, XPOMOILJIACTHI U JIEHKOILIACTHI
CrocOOHBI KJIETKa B3aUMHOMY Tiepexony. Tak mpu co3peBaHUU IUIOJIOB WIIU
W3MEHEHUU OKPACKU JINCTHEB OCEHBIO XJIOPOIUIACTHI MPEBPAIIAIOTCS B XPOMOTILIACTHI,
a JIEMKOIUIACThI MOTYT IPEBPAIIATHCA B XJIOPOILIACTHI, HATPUMED, MPHU MO3ETECHEHUN
KiyoHel kaprodens. Annapat ['onbaxu. Bo MHOTHX KJIETKax )KUBOTHBIX, HAIPUMEDP
B HEpPBHBIX, OH UMeeT (POpMy CIOXKHOH CETH, PacHOJIOKEHHOW BOKpYr snapa. B
KJIETKaX PAaCTeHUW M MPOCTEUIIUX anmapar [ oybIXKK TpencTaBiIEH OTIACIbHBIMU
TeJIbI[aMU CEPIIOBUIHOM WJIM MalOYKOBUIHON (hopMbl. CTpoeHHE ATOro OopraHouja
CXOIHO B KJIIETKaX PpACTUTEJIbHBIX M JKHUBOTHBIX OPraHU3MOB, HECMOTps Ha
pazHooOpasue ero ¢opmbl. B coctaB ammapata [onbaxku BXOAST: TMOJOCTH,
OorpaHWYEHHbIE MeMOpaHaMU M pacmloliokeHHble rpynnamu (o 5-10); kpymnHble U
MEJIKUE Ty3bIPpbKH, PacIOJO0KEHHbIE Ha KOHIAX Mojioctel. Bce 3Tu syemMeHTh
COCTaBJISIFOT €AWHBIA KOMIUIEKC. AnmapaT ['oibIXU BBINOJHIET MHOTO Ba)HBIX
¢byakuuii. [lo kaHamaM 3HAOIIIA3MATUYECKOW CETHU K HEMY TPaHCIOPTUPYIOTCS
MPOJIYKThl CUHTETUYECKON NIESITEIBbHOCTH KJICTKU - OCJIKH, YIJIEBOABI U KUpPBL. Bce
9THM BEIIECTBA CHayaja HAKAIUIMBAIOTCS, a 3aT€M B BHUJAE KPYHHBIX U MEJIKHUX
My3bIPHKOB TMOCTYMAOT B IUTOIUIA3MY W JMOO HCIOJB3YIOTCS B CaMOM KJIETKE B
mpolecce €€ KU3HENEITEIHbHOCTH, JIMOO BBIBOASTCA W3 HEE W UCIOIB3YIOTCS B
opranuzme. Hampumep, B KI€TKax MOJXKEIYIOYHOU IKEJe3bl MIIEKOIUTAKLIIUX
CUHTE3UPYIOTCS NUIIeBapUTeNbHbe (EpPMEHThI, KOTOpbIE HAKallJUBAIOTCSI B
MOJIOCTSIX OpraHoujaa. 3aTeM o0pa3yroTcs My3bIPbKH, HAIOJHEHHbIE (epMEHTaMHu.
OHU BBIBOJATCS U3 KJIETOK B MPOTOK MOJKETYI0YHOM KENe3bl, OTKYAa NEPETEKAIOT B
MOJIOCTh KuIlleuHHKa. Eile ofHa BakHast GyHKIHS 3TOTO OpraHOM]IA 3aKII0YaeTCs B
TOM, 4YTO Ha €ro MeMOpaHax MPOUCXOIUT CHHTE3 HKHUPOB U YIJIEBOJOB
(monmucaxapugoB), KOTOPbIE UCIIOIB3YIOTCS B KIETKE M KOTOPbIE BXOJST B COCTaB
mMeMOpan. braromapsa nesrensHocTH anmaparta ['oapmku mpoucxoasT oOHOBICHUE U
pocT TurazMarmdeckor MemOpanbl. JIuzocomsl. IlpencraBisitor co0oit HeOoJbIINE
OKpyrJible Tenblla. OT IUTOMIA3Mbl Kaxaasl JIM30COMa OTrpaHWYeHa MeMOpaHOM.
BuyTpu nu3ocoMbl HaxoasTcst GepMEHTHI, pacIEIUISIONUe OeIKy, KUPHI, YTIEBOIbI,
HYKJIIEMHOBbIE KHCJIOTHL. K mnuImeBod wyacTune, NOCTYNMBIIEH B LUTOIUIA3MY,
MOAXOMAT JU30COMBI, CIHMBAIOTCA C HEHl, W oOpasyeTcss OJHa NHIIeBapUTEIbHAS
BaKyO0JIb, BHyTPH KOTOPOW HAXOJWUTCS TMHUIIEBAs YaCTHUIA, OKPYKeHHasi (hepMeHTaMu
mu3zocoM. BemectBa, oOpa3oBaBmivecs B pe3yJbTaTe IEepPEeBApUBAHUS IHILNEBON
YaCTHIIBI, TMOCTYMAalOT B IUTOIUIA3My U UCIOJB3YIOTCS KieTkoi. OOmamas
CIIOCOOHOCTBIO K AaKTUBHOMY II€PEBAPUMBAHUIO MHUIIEBBIX BEIIECTB, JIM30COMBI
Y4aCTBYIOT B YJAJICHUM OTMHUPAIOLIMX B IMPOLECCE KUZHEACATEIBHOCTH YaCTEU
KJIETOK, IIEJIBIX KJIETOK W opraHoB. OOpa3oBaHWE HOBBIX JIM30COM MPOUCXOIHUT B
KJIETKE TOCTOSIHHO. DEPMEHTBI, COAEpKAIIMECS B JIN30COMAX, KaK U BCSAKHUE JIpyrue
OCNIKM CHUHTE3WPYIOTCS Ha puUOOCOMax IUTOIIA3Mbl. 3aTeM d3TU (EepMEHTHI
MOCTYIMAKT MO KaHAJIaM »>3HAOILUIA3MAaTUYECKOM ceTh K amnmapary [onbmxu, B
MOJIOCTSX KOTOPOro (POpMUPYIOTCS JTU30COMBI. B TakoM BUJE€ TM30COMBI MOCTYNAIOT
B nuroraismy. Kietounsiii nenTp. B kineTkax *KMBOTHBIX BOJIM3U si[Ipa HAXOJUTCS
OpPraHonJi, KOTOPbIM HA3BIBAKOT KJIETOUYHBIM HEHTPOM. OCHOBHYIO YacCTh KJIETOYHOIO
LEHTPA COCTAaBISIIOT JBa MAJECHBKMX TeEJNbLA - LEHTPUOJHU, PACIHOJIOKECHHBIE B

HEOOJIBIIIOM YYacTKe YIUIOTHEHHOW HuToIUia3Mbl. Kaxaas neHTpuosib umeet hopmy
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nuauHApa JauHOM 10 1 MKM. LIeHTpHOJIM UIparoT Ba)XXKHYHO pOJIb IPU JIEJICHUU
KJIETKH; OHM y4aCTBYIOT B 00pa30oBaHUU BepeTeHa JieneHus. Kiierounble BKIIOYEHUS.
K K1€TOYHBIM BKIIFOUEHUSAM OTHOCSITCSL YIJIEBOJBI, )KUPBI U Oenku. Bee aTu BenjecTBa
HAaKaIUIMBAIOTCS B LUTOILIA3Me KIETKH B BUJIE€ KAlleb U 3€PEH Pa3InYHON BEIUYUHBI
u ¢opmbl. OHU TNEPUOJUYECKH CUHTE3UPYIOTCA B KIETKE M MCIHOJB3YIOTCS B
npouecce obmeHa BemiecTB. fnpo. Kaxknas kneTka  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX, 4 TAKXKE PACTCHUN COAEPKUT sapo. PopMa U pasMepsl
a51pa 3aBUCAT OT (POPMBI U pa3mepa KJIETOK. B OOJbIIMHCTBE KJIETOK MUMEETCS OIHO
AP0, U TAKUE KIETKU HA3bIBAIOT OJHOSANECPHBIMU. CyHIECTBYIOT TAKXKE KIETKH C
IBYMsI, TpPEMs, C HECKOJbKMMH JECATKAMH M JaXe COTHAMHU sAep. IJTO -
MHOT'OSIIEpHBIE KIIETKU. SAEPHBIN COK - MOJYKUIAKOE BEIIECTBO, KOTOPOE HAXOAUTCS
HOoJ AJIepHOM 000JIOUKONW M NPECTABIIAET BHYTPEHHIOK cpely siapa. Bompocs! nis
3akperieHus TeMbl: KeMm, korja M kak Oblia OTKpbITa KieTka? Yto wu3yyaer
KJIETOYHAasi OMOJIOTHUSl U KaKOe 3HAaUeHHE UMeeT KJeTouHas Teopus it Hayku? Kakue
IPOLIECCHI TPOUCXOIAT B MUTOXOHAPUAX? KakoBO CTpOoeHHE M HA3HAUCHHE allapara
lompmxu? KakoBa ¢yHKIMS au30coM B KMBOTHOM kieTtke? Kakue mporieccs
npoucxonar B xioporutactax? KakoBo crpoenne u ¢yHkuuu sigpa? Uro Takoe
kjaeTounble BrModeHHs? Kakyro (yHkuuio BbIMonHSOT pubocombl? KakoBa poiib
uToIIa3Mbl B Kietke? KakoBbl cTpoeHue v GyHKIMU HIOIUIA3MATHYECKON ceTu?
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JINCT

M3MEHEHHI paboyeil yueOHOW MporpaMmsl 0 AUCIUIUIMHE

Bb/1.08 buosaorus

JlomonHeH!st 1 U3MEHEHUs, BHOCUMBIE B pabOuyIo porpamMmy JUCLHUILITUHBI

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

JAONOJTHEHUM U BHOCAITCH M3MEHEHUS BHOCHMBIX

U3MEeHEHUH JAOIOJTHEHU H,
U3MEHEeHUI

IIpennoxenue

paboronarerns

IIpennoxenue

COCTAaBUTCJIA IPOTPpaAMMBI

[IpuoOpetenue, u3nanue

Pa3nen Ned

OOHOBNIEHUE TIEPEYHS

auTeparypsl, oOHOBIeHUEe | [lepeueHb OCHOBHOM U JINTEPATypPhI
IIEPEYHs U COCpKaHUS JIOTIOJTHUTEIIbHOU YyUeOHOM
OBbC, 6a3 qaHHbIX JIUTEPATYPBI
7P
CocraBuTenb: penoaaBaTelb : /ﬁd E.IO.ITaBnoBa

YTBep)KIIGHa Ha 3aCCaaHHNU HpCI[MeTHO-HI/IKJIOBOﬁ KOMHUCCHUHU MAaTCMaTHYCCKHUX U

€CTeCTBEHHOHAYYHBIX TUCITUTUINH
ITpotokon Ne 10 ot «24» mas 2024r.

COTJTACOBAHO:

3amectutens gupekropa o YP umana
3aBejyromas cexropoM OubmuoTekn punuana

UsKeHep-1eKTPOHUK (IPOrpaMMHO-HHQOPMALIAOHHOE
obecrieuenre 00pa3oBaTesbHON POrpaMMbl)  /

(7[//

T.A. Pe3ynenko

Z7
/A JLI'. Coxonopa

/

7

A.B. Cmeranuu
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Peuensus
Ha y4e6nyto nporpammy yuebHoit nucuuminnasl b/{.08 BUOJIOT'UA

s cienmansrocty 09.02.07 MHpopMaLroHHbIE CUCTEMBI M TPOrPaMMHUPOBAHHE

Pabouas nporpamma yuebnoi aucuuminasl B/1.08 buonorus paspaborana Ha
ocHOBe TpeboBanuii denepanbHOro rocyJapcTBEHHOr0 00pa30BaTENbHOrO CTaHAApTA
(nanee - ®I'OC), npenbsaBIAsiEeMbIX K CTPYKTYpE, COAEPKAHUIO U pe3yjbTaTam
ocBoeHusi ydeOHoW gucuumuiudbl  BJ[.08  buonorus, B COOTBETCTBUH C
PekoMeHasgMH 10 OpraHU3alUM IMOJYYEHHUS CpPEeJAHEero oobuiero oOpa3oBaHUs B
npenesax OCBOEHUs: 00pa3oBaTEIbHBIX MPOrpamMM CpPEIHEro MpoPEecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 0011ero oopazoBanus ¢ yuetom TpedoBanuii @I'OC
Mo CHENHAIBHOCTH cpeaHero mnpodeccruoHanbHoro ooOpazoBanus (manee CIIO)
09.02.07 HWudbopmManmoHHbIE CHCTEMBI W MPOrPaMMHUPOBAHUE, YTBEPIKICHHOIO
npukazoM MunoOpHayku PO ot 07.05.2014 Ned61 (3apeructpupoBaH B MuHiocTe
Poccun 27.06.2014 Ne 32891.

Jlannass nmporpamma  SIBISIETCS 4YacThlO OCHOBHOM  MNpodecCHOHaNIbHOU
oOpazoBaTenbHOM porpaMMbl B cooTBeTcTBUU ¢ PI'OC cpemunero (1moiaHOro) odiero
obopazoBanus u OI'OC mno cnenuansHoctu CIIO 09.02.07 MudopmanmoHHsie
CUCTEMBI U IPOTPaMMHUPOBAHUE

Copepxanue y4eOHOM JIUCHUTUIMHBI OuoJoTusl TpeIHa3HAYEHHOro IS
cTyneHToB 1 Kypca cpenHero mpodeccHoHaIbHOro oOpa3oBaHUS COOTBETCTBYET
COJIEpKAHUIO JTOr0 TMpeAMeTa sl CpelHero (MOJIHOTO) o0miero oOpa3oBaHUS.
JluciuruinHa npusBaHa cPopMUPOBATH Y 00YHAIOIIUXCS IEIOCTHOE TMPEICTaBIICHUE
0 Hayke OHOJoTrus, OOBEKTUBHOM OCO3HAHWW 3HAYMMOCTU KOMIIETEHIIMI B 00yacTu
OMoJOoTHH ISl YeJIoBeKa U 0011ecTBa.

[Iporpamma 00OCHOBAaHHO W TIOJIHO OTPaXaeT poJib M MECTO OHOJOTHUU B
MOJICOTOBKE CIEIHUATNCTa CPEIHEro 3BEHA, PacKpbIBaeT e U 3aJaud y4eOHOMH
muciiuinebl.  OmpeneneHsl TpeOOBaHUS K YMEHHMSIM U 3HAHUAM CTYJICHTOB.
Temartnueckuéi TUIaH W coJAep)KaHWE YYCOHOM JUCHUIUIMHBI  PACKpHIBACT
MOCIIEIOBATEIBHOCTh MPOXOXKJICHUS TEM, COOTBETCTBYEeT Y4eOHOMY TIUIaHY U
pacnpeneneHuio 4acoB. B mporpamme ompezaeneHsl ¢opMa MpOBENCHUS, IEH,
3alayd  y4eOHOM AUCIUIUIMHBI, TMPEACTaBICHBl MaTepuaibl s TeKyleh u
IIPOMEKYTOUHOM arrecranMd. B mnporpamMMe peann3oBaHbl JUAAKTUYECKHE
IPUHLUIBI 00YYEHUs: IIeIOCTHOCTh, CTPYKTYPHOCTD; OTPaK€Ha B3aMMOCBS3b MEXIY
OTJEIbHBIMH 3JIEMEHTAMU CTPYKTYPBI, YUTEHBI METAIIPEIMETHBIE CBS3H.

[Iepeuenp peKOMEH1yeMOM OCHOBHOM U JOITOJIHUTEIBHOMN JIUTEPATYPHl BKIKOYACT
o0IIeI0CTYIIHbIE MCTOYHUKH, M3JaHHbIE B TOCJIeNHEe BpeMs (HE MO3J1Hee 5 JeT).
Ilepeuncnennbie IHTEpHET — pecypchl akTyallbHbI U JJOCTOBEPHBI.

Pabouas mporpamMma nucuuruiiHbel «buonorus» Moxer ObITh PEeKOMEHIOBaHA
JUIsL UCHOJIB30BaHMSI B y4e€OHOM HpoLEcce MNpU IMOATOTOBKE MO CIELHAIBHOCTH
09.02.07 UudopmaiimoHHbIE CUCTEMBI U IPOTPAMMUPOBAHNE

Kaupunar c-X HayK, TUPEKTOp < .~
OO0 MHUII «JlepeBbsi B
npobupkax» B r.I'eneHmkuke

T.H. Ky3pmuHa
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Penensus
Ha y4ueOHyto mporpammy yueOHoi nucuuruiniel B/1.08 buosiorus
Ui CHEUHAIbHOCTH 09.02.07 HudpopMauMoHHBIE CHCTEMbl H
NPOrpaMMHpPOBaHUeE

PaGouass nmnporpamma mnpodeCcCHOHATBHOIO MOAYJIS IO  JUCIUILUIMHE
«buonorus» cocraBieHa B COOTBETCTBUM C TPEOOBAHMSIMHU TOCYJAPCTBEHHOTO
00pa30BaTeIbHOrO CTAaHAAPTa K MUHUMYMY COJEpKaHUS M YpPOBHIO MOJATOTOBKHU
BbINYCKHUKOB. PabGouas mnporpamma yueOHoit pgucuumiuasl B/1.08 buosorus
pazpaborana Ha oOcHOBe TpeOoBanuii  denepanbHOro  rocyAapCTBEHHOIO
oOpazoBarenpHOoro cranjgapra (mainee - OI'OC), npeabsBIsEMBIX K CTPYKTYpE,
COJICp’)KaHMI0 M pe3yJsibTataM ocBoeHus yueOHou auciuriuabl B/[.08 Buosorus.
IIporpamMmma HampasiieHa Ha pa3BUTHE MBIIUICHUS, UHTEIJIEKTA, IPOCTPAHCTBEHHOTO
BOOOpa)KeHMsI, OBJIAJICHUSI 3HAHUSIMU U YMEHUSIMU CTYJACHTaMH, HEOOXOJUMBIMU UM
JUIL TPYJIOBOM €SI TEIIBHOCTH.

buonoruss — »uBas Hayka, HENpPEpbIBHO pacTyllas BIIUPh U B TIYOb,
NOCTOSIHHO pa3/BUTarolas IpaHUlbl MMO3HAHHOTO. OHa paccMaTpuBaeTCs B ILENAX
JaJdbHEUIIEro MPUMEHEHUSI B KU3HU. JTO CBSA3aHO C TEM, YTO KU3Hb HENPEPHIBHO
pa3BHUBaETCs U KAET OT OMOJOTUU HOBBIX MJEH U MOJXOJ0B B PEIICHUH aKTyalbHBIX
po0JIeM CEerOAHSIIHETO JHS.

[Iporpamma Bkiro4yaeT B ceOsi macmopT padodeil mporpaMMbl, TEMATHYECKOE
IUTAHUPOBAHUE, CO/IepKaHUE y4eOHOM AMCIMIUIMHEI, JIUTEpaTypy, oOpa3oBaTeIbHbIC
TEXHOJIOTUM TPU TPOBEACHUU MPAKTUUECKUX 3aHATUM M JIEKIUH, B TOM dYucie
HpO(beCCI/IOHaJ'II)HO-OpI/IeHTI/IpOBaHHOC COACPIKAHUEC TCOPECTUUCCKUX M IMPAKTHUYCCKUX 3aHATHH.
IIpencraBieHbl OCHOBHBIE KOMIIETEHIMU. FIMEIOTCS OLIEHOYHBIE CPEACTBA s
KOHTpOJISI ycrieBaeMocTH. PaGodas mporpamma paccumTaHa Ha 72 daca. Pazgensl
NENATCSA Ha TEMbI, HA U3YYEHUE KaXJAO0W TEMbI OTBOAUTCS ONPENEIEHHOE KOJIUYECTBO
4acoB, B 3aBUCUMOCTM OT Ba)XKHOCTH H3Y4Ya€MbIX BOIPOCOB. B kaxmol Teme
OTpa)K€HbI TPEOOBAHUS K 3HAHUSAM, YMEHHUSIM; JIaH MI€PEUEHb JTUTEPATYPHL.

JlanHas pabodass mporpaMmMa IO JUCHHUIUTHHE «bBHONOTHA» MOXET OBITH
WCHOJIb30BaHA I IIOATOTOBKM  criemuanuctoB  crnenuaipHoctu  09.02.07
HNupopmanmoHHbIe CHCTEMbI U IPOrPAMMUPOBAHKE

VYuurens BBICHIEH KaTEropuu
MBOY «Cpennsist
obmreobpaszoBarenbHasl IIKOJIA
Ne 4 um.A.B.CyBOopoBa» B T.
I'enenmxuke

M. A. lmakoBuu
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