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1. IACHOPT MPOT'PAMMBI YUEBHOM JUCHUILIVMHBI B/1.08 BUOJIOT U

1.1. O0mas xapakTepucTHKa Y4eOHO! JUCHUILTHHBI

Pabouas mporpamma yueOnoit aucuuranasl bJ1.08 bronorus sBiaseTcst 4acThio MPOrpamMMbl
MOJATOTOBKU CHEIMAIIMCTOB CPEJAHEro 3BeHa B COOTBETCTBUU ¢ DejepaibHbIM T'OCYIapPCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHAAPTOM cpeaHero npodeccuoHanbHoro obpazosanus (nanee ®I'OC CIIO)
no crienranbHocTu 40.02.04 FOpucnpyneHuus.

1.2. MecTO IMCHUILIHHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKH
CIECLMAJINCTOB CPEIHEro 3BeHa

JIMCIMITIIMHA BXOJMT B COCTAB 00s3aTe/IbHBIX YUCOHBIX AUCIMILUINH, H3y4aeMbIX Ha 6a30BOM
ypoBHE 00111€00pa30BaTeIbHON MOATOTOBKH.

1.3. TpeGoBanusi Kk pe3yibTaTaM 0CBOEHHS AU CIUIINHBI

OcBocune coxepxkanus y4deOHodt aumcummiuabl  «bJ1.08 buomorus» obecneunBaet
JOCTUKEHHE CTYIEHTaMH CIEAYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

- OCO3HaHHE 00YYAIOIIUMUCS POCCUICKOM IpaskJaHCKON UICHTUYHOCTH;

- TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTA U CAMOOTIPE/ICIICHUIO;

- HaJlM4re MOTHUBALIMU K O0YYEHUIO U JMYHOCTHOMY Pa3BUTHIO;

- IIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHEH IMO3UIIMM JIMYHOCTH HA OCHOBE JIyXOBHO-
HPABCTBEHHBIX IEHHOCTEH HaponoB Poccuiickoit ®exnepaiuy, UCTOPUUYECKUX M HAIMOHAJIBHO-
KYJIBTYPHBIX Tpaauliiii, GOpMUPOBAHUE CHCTEMBbI 3HAYUMBIX IICHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHUPOBO33PEHHS, IPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYpPbI, CHOCOOHOCTH
CTaBUTH LIETU U CTPOUTH KU3HEHHBIC TIUIAHbI;

MeTanpeaMeTHbIX:

- OCBOCHHBIC OOYYAIOIIUMHUCS MEXKIIPEIAMETHBIC TOHITHS W YHUBEPCAIbHBIC y4ucOHBIS
NecTBUS (PETyNATUBHBIE, TIO3HABATEIbHBIC, KOMMYHUKATHUBHEIE);

- CIOCOOHOCTh MX MCIOJIL30BAHMS B TO3HABATEILHON U COIIMAIBHON MPAKTHKE, TOTOBHOCTD
K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOW AEATeThbHOCTH, OpraHU3aIlluu
y4eOHOTO COTPYIHUYECTBA C TEAArOrMYeCKUMH PAOOTHHUKAMU M CBEPCTHHUKAMM, K YYaCTUIO B
MOCTPOCHUH WHANBUAYAIbHONH 00pa30BaTeNbHON TPACKTOPUH;

- OBJAJICHHE HaBBIKAMH Y4Y€OHO-UCCIIEIOBATEIbCKON, TPOEKTHOM W  COLUAIBHOMN
NEeSATEIbHOCTH;

NpeaIMeTHbIX:

- cOpPMHUPOBAHHOCTh 3HAHUW O MECTE€ M POJH OHMOJOTHMH B CHCTEME HAay4YHOTO 3HAHWS;
(YHKIIMOHATBEHON TPAaMOTHOCTH Y€JIOBEKa ISl pEIISHUs KU3HEHHBIX TTPOOIIeM;

- chOpMHUPOBAHHOCTh ~ YMEHHUS  pacKpbIBaThb  COJIEpPKaHHWE  OCHOBOIIOJATAIOIINX
OMOJIOTUUECKUX TEPMUHOB U TOHSATHH: KU3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BU/I, TIOMYJISIIUS,
dKOCHCTeMa, OuolleH03, Ouocdepa; merabonuzM (0OMEH BEIIECTB M MPEBpAIllEHUE IHEPIHH),
roMeocras (caMmoperyisiuus), OHOCHHTEe3 Oelika, CTPYKTYpHas OpraHu3alysl >KUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOPETYJAIMs, CaMOBOCIPOU3BEACHHE (PENmpOAYKIHsI), HACIEICTBEHHOCTb,
M3MEHYMBOCTH, SHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aIINS;

- chOpPMHUPOBAHHOCTH  YMEHHUS  pacKpbIBaThb  COJIEpPKaHUE  OCHOBOIIOJIATAIOIINX
OMOJIOTMYECKUX TEOPUH M TUIOTE3: KIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOW, 3BOJIOLMOHHOM,
MIPOUCXOXKACHUS )KM3HU U YEJIOBEKa;

- cOpPMHUPOBAHHOCTh YMEHHsI PACKPBIBATh OCHOBOIIOJATAIOIINE OMOJIOTHUECKUE 3aKOHBI U
3akoHoMepHocTu (I'. Mennens, T. Moprana, H.. Basunoga, 3. I'ekkens, @. Mromnepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;



- npuoOpeTeHHe OmbITa TMPUMEHEHHS OCHOBHBIX METOJOB HAy4YHOIO TIO3HAHUS,
UCTIOJIB3yEeMBIX B OMOJIOTHH: HAOJIOJCHHSI M ONMCAHUS JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHHIA,
OpraHu3ali U TPOBEICHHUS OMOJOTMYECKOTO IKCIIEPHUMEHTA, BBIIBHKCHHS THIIOTE3, BBISBICHUS
3aBHCUMOCTH MEXKAY HCCIEAYEeMbIMH BEIMYMHAMH, OOBSICHEHHS ITOJYYCHHBIX PpE3yJbTaTOB M
(bopMyIHpOBaHUs BBIBOIOB C CIOJIH30BAHUEM HAYYHBIX MOHATHN, TEOPUI U 3aKOHOB;

- c(hOpMUPOBAHHOCTh YMEHHUSI BBIIENATH CYIIECTBEHHBIC NPU3HAKH BUPYCOB, KIIETOK
MPOKAPHUOT U SYKAPHOT; OJHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHW3MOB, BUIOB, OMOTCOIICHO30B
U DKOCHUCTEM; OCOOCHHOCTH IPOILECCOB OOMEHa BEIIECTB M TPEBPALICHHUS SHEPTHH B KIETKE,
¢doTrocuHTE3a, IUIACTUYECKOTO U HHEPreTHYECKOro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIJIOZIOTBOPEHMSI, PAa3BUTHA W  Pa3MHOXKEHUS, WHAMBHIYaTbHOTO pA3BUTUS OpraHu3Ma
(oHTOTEHe3a), OOpPHOBI 3a CYIIECTBOBaHWE, E€CTECTBEHHOIO0 OTOOpa, BUA000pa30OBaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHUs, BIMSHHAS KOMIIOHEHTOB DKOCHUCTEM,
AHTPOIIOTEHHBIX HM3MEHEHUH B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEILIECTB U
MpeBpalIeHUe SHEPruu B Onocdepe;

- cOpMHPOBAHHOCTh YMEHHUS TPUMEHATH IIOJyYCHHBIE 3HAHUS U1 OOBSICHCHHS
OMOJIOTUYECKHUX TPOIECCOB W SIBICHHM, JUISI PUHATHS MPAKTHYECKUX PEIICHUI B IMOBCEIHEBHOU
KHU3HH C LENTbI0 00ecredeHus: Oe30MaCHOCTH CBOETO 3J0POBBS M 3[0POBbS OKPY)KAIOIINX JIFOJCH,
COOJIIOICHHS 37I0POBOTO 00pa3a KU3HU, HOPM T'PAMOTHOTO MOBEICHUS B OKPYKAIOIICH TPUPOIHOM
cpene; TOHUMaHHWE HEOOXOAWMOCTH HWCIHOJIB30BAHUS JIOCTH)KCHHUH COBPEMEHHOH OHONOTHU U
OMOTEXHOJIOTHH ISl PAIIHOHAILHOTO TIPUPOIOIIOIH30BAHNUS;

- ¢(hOpMHUPOBAHHOCTH YMEHUS PEHIaTh OMOIOTUYECKHE 3aa4M, COCTABIISITh TCHOTHITNIECKHE
CXEMBI CKpEIIMBaHUS JJIs Pa3HbIX THIIOB HACIICJAOBAHHS IPU3HAKOB y OPraHU3MOB, COCTaBIISThH
CXEMBI IepeHOCca BEIIECTB U PHEPTUHU B IKOCHCTEMax (IIeTIH MUTAaHUSs, TUIIEBHIC CETH);

- copMHUPOBaHHOCTh YMEHHWI KPUTUYECKH OIICHHBATh WHQPOPMAIHIO OHOJOTHYECKOTO
COZIep)KaHuUsl, BKIIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS W3 PAa3IMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOW MH(OPMALMU, HAYYHO-TIONYJISIPHBIC MAaTEpHajbl); WHTCPIPETUPOBATh ITUYCCKHE
aCIIeKThl COBPEMEHHBIX HCCIIEJIOBAaHHWI B OHMOJIOTWUH, MEIHWIMHE, OMOTEXHOJOTHH;, PacCMaTpUBaTh
rJ100aJIbHBIC DKOJIOTHYECKUE IMPOOJIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO MTO3HUIINIO;

- c(OPMHPOBAHHOCTh YMEHHI CO3/1aBaTh COOCTBCHHBIC NTMCHbMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE OWOJIOTMYECKOH MH(OPMAIMU U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh
NOHATUIHBIN anmnapat OUOJOTHH.

IInanupyemMble pe3yJbTaThbl OCBOECHHUS THCIIATITHHBI
Kon n

HAUMEHOBaH

ue
dopmupyem O6ume’ I[I/ICIII/IHJII/IHaprIez

bIX
KOMMETEHIH

W
OK 01. B yacTu Tpy10BOI0 BOCIUTAHMS: c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U
Bri6upats - TOTOBHOCTh K TpYAY, OCO3HAHME | pOJIU OMOJOTHUU B CHCTEME HAyYHOTO
CIoCcoObI [IEHHOCTH MacTePCTBA, TPYAOTIIO0HUE; 3HaAHUS; (b yHKIIMOHAITEHOM
perieHus - TOTOBHOCTh K aKTUBHOH | TPAMOTHOCTH YE€JIOBEKa JJIsl PElIeHUs




3aa4
npodeccuon
aJbHOU
JESITEIIBHOCT
u
PUMEHHUTE
BHO K
Pa3TUIHBIM
KOHTEKCTaM

JESATCIIBHOCT ~ TEXHOJOTUYECKOW U
COLIMAJIbHOU HAIIPaBJIICHHOCTH,
CIOCOOHOCTh WHULMUPOBATH,
IUIAHUPOBaTb M CaMOCTOSTEIIBHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- HHTepeC K pasIuuHbIM cdepam
npogecCuOHAIBHOMN 1A TeITbHOCTH,
OBnanenue YHUBEPCATbHBIMU
y4eOHbIMU II03HABaTEJIbHBIMU
JEHCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeliCTBUSA:

- CaMOCTOSITENIbHO (OPMYIHUPOBATH U
aKTyaJIU3UpOBaThH npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh  CYIICCTBEHHBIN
HpI/I3HaK NN OCHOBaHUA JUUIA
CpaBHEHHS, Kaaccu(uKauu u
000011IeHH ST ;

- onpeacsAT 1OeIu ACATCIIBHOCTH,
3alaBaTb IIapaMCTPbl U KPUTCPpUHU HUX

JIOCTHIKCHMUS,
- BBIIBISATH  3aKOHOMEPHOCTH U
MPOTUBOPEYUSI B  PACCMATPUBAEMBIX
SIBJICHUSX

- BHOCHTD KOPPEKTUBBI B
JIeSITeIIbHOCTb, OLICHUBATh
COOTBETCTBUE  PE3YJIHTATOB  IIEJISIM,
OLICHUBATh pHUCKHU MOCIIeACTBHI
JIeTCIIEHOCTH;

- pa3sBHUBAaTb KPEATUBHOE MBILIICHUE
IIPU PELICHUH KU3HEHHBIX MPOOIeM

0) ©0a3oBble HCCJIEIOBATEIbCKHE
nefcTBUSA:
- BJaIeTh  HaBbIKAMH  y4eOHO-

WCCIIEIOBATEIIbCKOM M MPOEKTHOU
JIeATEIbHOCTH, HaBbIKAMHU pa3pelIeHus
npo0Jem;

- BBUBIIATh NPUYMHHO-CIIEACTBEHHBIE
CBS3M W  aKTYaJIM3UpOBATh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ peLIeHus,
HaXOIUThb apFYMeHTI)I JJI
JIOKa3aTellbCcTBAa CBOUX YTBEPKJICHU,
3a/1aBaTh TMapaMeTpbl W KPUTEPUU
pelIeHus;

- aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘-IeHHI)Ie B X0a¢€
perieHus 3aJ1a4yu pE3yNbTaTHI,
KpHTquCKH OLCHUBATH nux
JIOCTOBEPHOCTD, MIPOTHO3UPOBATH
N3MCHCHUEC B HOBBIX YCJ'IOBI/ISIX;

- yMeTb TNIE€PEHOCUTHh 3HAHUA B
IIO3HABATEIIBHYI0 H  IPAKTHUYECKYIO
00J1aCTH KU3HEAEATEILHOCTH,

KU3HCHHBIX TIPOOIIEM;
c(hOpPMUPOBAHHOCTH
pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIATAIONINX ~ OMOJIOTUYECKUX
TEPMUHOB U TIOHSTHMN: JKU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M,  BUJ,
MOIYJISIUS,, DKOCHUCTEMa, OHOIEHO3,
ouocdepa; MeTaboIM3M (oOmeH
BEIICCTB M TPEBpAIICHHE JHEPTUM),
rOMEOCTAa3 (camoperynsiuus),
OnocHuHTE3 Oeka, CTPYKTYpHas
OpraHu3aIus HKHUBBIX CHUCTEM,
JIMCKPETHOCTB, CaMOperyJIsIIHs,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIMS),
HACJIE/ICTBEHHOCTD, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT M PA3BUTHE,
YPOBHEBasi OpraHU3aIuS;

yMeHUs

c(hOpMHUPOBAHHOCTH yMEHUs
pacKkpbIBaTh coJiepyKaHue
OCHOBOIOJIATAIOMINX ~ OMOJIOTUYECKUX
TEOpUA M THUIOTE3:  KJIETOYHOM,
XPOMOCOMHOM, MYTAI[MOHHOM,
JBOJIFOLIMOHHOM, IIPOUCX 0K ICHUS
KU3HU U YEJIIOBEKA;

c(hOpMHUPOBAHHOCTH yMEHUs
packpbIBaTh OCHOBOIIOJIAr Al INE
OuoI0ruYecKue 3aKOHBI u

3akoHomepHoctd (I. Mengens, T.
Moprana, H.W1. BaBunosa, 3. I'ekkens,
®. Mrwomiepa, K. bapa), rpanunbsr ux
MIPUMEHHUMOCTH K KUBBIM CUCTEMAM;

NpPUOOpETEHUE OMbITa MPUMEHEHUS
OCHOBHBIX METOJIOB HAaY4YHOTO
MO3HAHUS, UCTIOJB3YEMbIX B OMOJIOTHU:

HAOJIIOJIEHUsT M OINHCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB U  SIBIICHUMU;
OpraHu3anuu u MIPOBEACHUSA
OMOJIOTNYECKOT0 JKCIIEPUMEHTA,
BBIJIBUKEHUS  TUIIOTE3, BBISABIICHUSA
3aBUCUMOCTH MEXKIY HCCIELYyEMbIMU
BEJINYMHAMU, 00BsICHEHUS
MOJIYYEHHBIX pe3ynbTaToB u
(bopMynupoBaHUs BBIBOJIOB c

HCIIOJIb30BAHUEM HAyYHBIX IOHSTHUH,
TEOpPUI U 3aKOHOB;

c(OPMUPOBAHHOCTh YMEHHS BBIICIATH
CYIIECTBEHHbIE TMPU3HAKK BUPYCOB,
KJIETOK  NPOKapuoT U  DYKApHUOT;
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHW3MOB, BHUJIOB, OMOTEOIIEHO30B U
HKOCHCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BeIIeCTB W MpeBpalleHus




- yMeTb HHTETPUPOBATh 3HAHUSA U3 | DHEPTUU B KIeTKe, (OTOCUHTE3A,
Pa3HBIX MPEIMETHBIX 00JIACTEH; IUIACTUYECKOTO U DHEPreTU4ECKOro
- BBIBUTaTh HOBBIE MJIEU, MpeJiarath | oOMeHa, XEMOCHUHTE3a, MHUTO32,
OpUTMHAJIbHBIE [TOJIXO0/Ibl U PELECHUS; Melo03a, OIUIOAOTBOPEHUS, PAa3BUTHS U
- CIIOCOOHOCTh HMX HCIOJB30BAaHUS B | PA3MHOXKEHMS, WHJMBU1yaJIbHOTO
I03HABATEJIbHOMN 51 COIIMAILHOM | pa3BUTUs oOpraHu3ma (OHTOreHe3a),
IIpaKTHUKE 060pbOBI 3a CyILIECTBOBAaHHUE,
€CTECTBEHHOTO otOopa,
BUJI000pa30BaHus,
IIPUCIIOCOOJIEHHOCTH  OPraHU3MOB K
cpene oOuTaHus, BIIASTHUS
KOMIIOHEHTOB HKOCHUCTEM,
AHTPOIIOT€HHBIX W3MEHEHUN B
AKOCHUCTEMAX cBOGH MECTHOCTH,
KpYTrOBOPOTa BEILIECTB U IPEBPAILICHUE
sHEeprum B Ouocdepe;
c(OpPMUPOBAHHOCTh YMEHHS pellaTh
OMOJIOrMYecKHe 3a/lay, COCTaBIATh
TFE€HOTUIIMYECKHE CXEMbl CKPEIMBaHUs
U1 pasHbIX THUIIOB HACJEIOBAHMS
IIPU3HAKOB y OPraHU3MOB, COCTABJIATH
CXEMbI IIEPEHOCa BEUIECTB U SHEPIUU B
IKOCUCTEMAX (uenu IIATaHUs,
TTUAIIEBHIC CETH)
OK -2. B o0sacTm HEHHOCTH HAYYHOTrO | c(hOPMUPOBAHHOCTD YMEHUNI
Hcnonb3oBar | mo3HaHMsI: KPUTUYECKH OLICHUBATh WH(OpMaIio
b - cOpMHUPOBAHHOCTH MHPOBO33PEHHUS, | OMOIOTMUECKOTO COJIepXKaHus,
COBPEMEHHBI | COOTBETCTBYIOILETO COBPEMEHHOMY | BKJIFOUAIOIIYIO [1CEBJOHAYUHbIE 3HAHUS
€ cpelcTBa YPOBHIO pa3BUTHUSA HayKu U | U3 pa3IMyYHBIX MCTOYHUKOB (CpeAcTBa
IIOUCKa, 00LIeCTBEHHON NPaKTUKH, | MACCOBOM  HMH(pOpMAIMH,  HAay4HO-
aHaJIn3a u OCHOBAaHHOIO Ha JUAJOre KyJbTYp, | IOMYJspHBIE MaTepuabl);
MHTEpIIpeTall | CIOCOOCTBYIOLIEIO OCO3HAHHUIO CBOETO | MHTEPIPETUPOBATH ITUUECKUE ACTIEKThI
un MECTa B MNOJIMKYJIbTYPHOM MUDE; COBPEMEHHBIX MCCIeI0BaHUI B
uH(pOpMallUU | - COBEPIICHCTBOBAHUE S3BIKOBOM U | OMOJIOIMM, MEIUIIMHE, ONOTEXHOJIOTUH;
" YUTATENBCKOM KYJIbTYpPbl KaK CpPEACTBA | pacCMAaTpPUBATh rI00anbHbIe
UHPOPMALIMO | B3aUMOJCHCTBUS MEXIY JIOABMU U | 9KOJIOTHYECKUE po0IeMbI
HHBIE MO3HAHUS MUPA; COBPEMEHHOCTH,  (OpPMHUPOBATH IO
TEXHOJIOTUM | - OCO3HAaHWE IIEHHOCTM HAyYHOW | OTHOIIEHHWIO K HHUM COOCTBEHHYIO
JUIs JeSITEIIbHOCTH, TOTOBHOCTbD | MO3HULIUIO;
BBITNIOJIHEHMS | OCYIIECTBIISATh IIPOEKTHYIO U | chopMHPOBAaHHOCTH YMEHUI CO37aBaTh
3a1a4 M CCJIEIOBATEIbCKYIO NeSITeNIbHOCTh | COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE
npoecCUoH | MHIUBUAYAIBHO U B TPYIIIE; COOOIIIeHUsI HA OCHOBE OMOJIOTUYECKON
aNbHOU OBnanenue YHUBEpCaIbHBIMU | HH(OpMaLK u3 HECKOJIbKUX
NeSITeNbHOCT | y4eOHBIMU [I03HABATEJIbHBIMHU | HCTOYHUKOB, I'PAMOTHO HCIIOJIb30BATh
" NEUCTBUSIMU: MOHSATUHHBIN anmapat OuOJIOTHI
B) padorta ¢ nndopmManmeii:
- BJAQJETh HaBbIKAMHU  TOJIYYECHHUS

I/IH(I)OpMaI_II/II/I U3 HUCTOYHUKOB PpPa3HBIX
TUIIOB, CAMOCTOATCIIBHO OCYUICCTBIATH

IIOMCK, aHajJu3, CHUCTEMAaTH3aLUI0 U
MHTEPIIPETALNIO uHpopmanuu
pa3IMYHBIX BUJIOB " bopm
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NPEICTaBIICHUS;

- CO3[aBaTh TEKCThl B Pa3IUYHBIX
dopmarax ¢ y4eToM Ha3HAYCHUS
uH(pOpMAaIllUM W TEJIEBOH ayJUTOPHH,
BBIOMpAst ONTUMAJTHHYIO dbopmy
MIPEJICTABICHUS U BU3YyaTH3aIUH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh  HMH(pOpManuu, ee
COOTBETCTBHUE MPABOBHIM U MOPAIBHO-
THYECKUM HOPMaM;

- UCTIONIb30BATh cpeacTBa
UH(POPMALIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~TEXHOJIOTHH B
peleHnn KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOJIIOIEHUEM TpeOoBaHUI
OPrOHOMHUKH, TEXHHKH O€301acHOCTH,
TUTHEHBI, pecypcocoepexeHus,

NPaBOBBIX M ATHYECKHX HOPM, HOPM
UH(OPMAIMOHHON 0€30MTaCHOCTH;
- BJIQJICTh HABBIKAMH PACIIO3HABAHHS U

3alLUTHI uHpopManuy,
nH(pOpMaITMOHHOM 0e301acHOCTH
JMYHOCTH
OK 04. | - TOTOBHOCTH K CamMOpa3BUTHIO,
D GHEeKTUBHO | CAaMOCTOSATEIBHOCTH u | IPUOOPETCHHE  OMBITAa  [PUMCHCHHUS
B3aUMOJICUCT | CaMOOMPEIETICHHUIO; OCHOBHBIX METOA0B Hay4HOI'0
BOBATH u | -oBnancHue HABLEIKAMH yaeGHo- | HO3HAHHS, HCIIOTb3YeMbIX B OMOJIOTHH:
paboTaTh B | HCCIENOBATENBCKOM, MPOEKTHOH 1 | HAOMIONCHHA M ONHMCAHHsS  KHBBIX
KOJUIGKTHBE | COLIMAJIbHOM AEATEIbHOCTH; CHUCTEM, TMPOLECCOB W  SIBJICHUI;
U KOMaHjie OBnagenne YHUBepcaJbHbIMu | OPraHHu3alnn H IIPOBEIICHUA
KOMMYHUKATHBHBIMU 1 CTBHAMM: OHOIOTHYECKOTO 9KCIICPUMCHTA,
) COBMECTHASI AeSITENLHOCTD! BBIIBUKCHUSI ~ THIOTE3,  BBISBICHUS
- HOHMMATh M  HMCIOIB30BATH | 3ABUCHMOCTU MEXKAY HCCIEAYEMbIMU
IPEUMYILECTBA KOMaHIHOM 1 | BEIMYMHAMH, O0BSICHEHUS
WHAUBUAYaAJIbHON paboThI; 1I0JTy9CHHBIX pe3ynbpTaTOB "
- IpUHUMATh I[EIH  COBMECTHOH opmympoBaHus BBIBOZIOB ¢
NesATeTbHOCTH,  OpraHu3oBbIBaTh 1 | UCIIOJIB30BAHMCM  HAy4dHBIX HOHATHH,
KOOpIMHHMPOBATh JEHCTBHS 10 ee | TEOPHH 1 3aKOHOB
JOCTHKEHUIO! COCTaBIISITh TUTaH
JEHUCTBUM, pacupenensirtb polid ¢
y4eTOM MHEHHI YYaCTHHUKOB
00CYyX/1aTh pe3yJbTaThl COBMECTHOM
paboThI;
- KOOPIMHHMPOBATH U  BBIIOJHATH
paboTy B  YCIOBHSIX  pEAIbHOTO,

BUPTYaIbHOTO U KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBHSI,
- OCYILIECTBJIATH
CTpPaTErunyecKoe
pPa3JIMYHBIX  CHUTYalMSX,

MMO3UTUBHOE
MOBEACHUE B
MIPOSIBIISATH
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TBOPYECTBO W BOOOpakeHWe, ObITh
MHUIIMAaTUBHbBIM
Ogianenne YHUBEPCAJIbHBIMH

pPeryJsiTHBHBIMHU 1eCTBUAMM:

I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- TNPUHUMATh MOTHUBBI U APTYMEHTHI
JIPYTHUX aroaei npu aHaiu3e
PE3yIbTATOB JIEATEIbHOCTH;

- INpU3HAaBaTb CBOE NPaBO U MPaBO
JIPYTHX JIFOJICH HA OTHOKMY;

- pa3BHUBaTh CIOCOOHOCTH IOHUMATH
MUP C MO3UIMHU APYTOro YeIOBeKa

OK 07.
CopeiicTBoBa
Thb
COXPaHEHHIO
OKpYXKaroIe
1 cpenpl,
pecypcocoep
€XKECHHUIO,
MPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJINMATa,
MPUHIIUIIBI
OepeKITUBOT
0
MIPOU3BOICTB
a,

3P PEeKTHBHO
JIEHCTBOBATH
B
Ype3BbIYAH
BIX
CUTYaIUsAX

B o0J1acTHAKO0JI0rHYECKOro

BOCIIMTAHUS:
- c(OPMUPOBAHHOCTh HKOJIOTUYECKOM
KYJIBTYPbl,  TOHHUMAaHHE  BIMSHUS

CONUAIIBHO-O9KOHOMHYCCKUX ITPOLCCCOB

Ha COCTOSIHUE MPUPOAHOMN 51
COLIMAIIbHOM cpensl, OCO3HAHHE
I00ATEHOTO xXapakTepa

9KOJIOTUYECKHX MPOOIIEM;

- IUIJAaHUPOBAaHWUE M OCYIIECTBJICHUE
JICUCTBUIA B OKpYXarollel cpeae Ha
OCHOBE 3HAaHMs LEJIEeW YCTOMYMBOIO
Pa3BUTHS YEIIOBEUECTBA;
aKTHBHOE HETIPUSTHE
MPUHOCAIIMX  Bpex
cpene;

- yMEHHUE

JICHCTBHIA,
OKpY’Karoleu

MIPOTHO3UPOBATH
HeOJIaronpUsI THBIC JKOJIOTHYCCKHE
MOCIEICTBUSA NpeANPUHAMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pAacCIIUpEeHHE ONbITa JEITEIbHOCTH
AKOJIOTMYECKOW HAIIPaBJIECHHOCTH;

- OBJaJiecHWe HaBbIKaMH  Yy4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM U
COIMAJILHOM NTeATEeIbHOCTH

c(OpMHUPOBAHHOCTh YMEHHUS
IIPUMEHATH IIOJIyYECHHBIC 3HAHUA I
O0BSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, NIl IPUHSITHSA
[IPAKTUYECKUX peueHuin B
IIOBCEIHEBHOM  JKM3HM C  LEJBIO
oOecrieueHuss 0E30MACHOCTH  CBOEIO
3I0pPOBbS U 3JI0POBbS OKPYXaOLIMX
moneil,  coOdrofeHust  3I0pOBOTrO
o0Opaza JKM3HM, HOPM TI'PaMOTHOIO
IIOBEJICHUS B OKPYKAOLIEH IPUPOJHOU
cpene; TMOHMMaHUE HEOO0XOAUMOCTH
HCIIOJIb30BaHUS JOCTHKEHUU
COBPEMEHHOMU 6uosiorun "
OMOTEXHOJIOTMHM JJIl  palMOHaIbHOIO
IIPUPOIOIOJIB30BaHUS

MakcumanbHas ydyeOHas Harpyska oOydaromierocs

oOs3aTenbHas ayIUTOpHas yueOHast Harpy3ka oOydarorierocs 72 yaca.l.4.

2. CTPYKTYPA U COJAEP)XAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BUAbI y4eOHOH PadoThI

72 gaca, B Tom umcine: (u3z YII)-

Bun yae6HO# paboTh Bcero Cemectp
4acoB 1

MaxkcumasnbHas yueOHasi Harpy3ka (Bcero) 72 72

Obs3arenbHas ayqUuTOpHas yueOHast Harpy3Ka (BCero) 72 72
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B TOM 4HCIIE!

Teopernueckoe 00yueHue (JISKIIMOHHBIC 3aHSTHS) 40 40
[TpakTrueckue 3aHATHS 30 30
[TpomesxyTounas arrecranus — quQepeHInPOBaHHBIN 2 2
3a4eT

2.2. CTpyKTypa AUCHHUIINHBI

OcBoenne yueOHOM mucnumuiuHabl BJ[.08 Buonorus BKIOYaeT W3Y4YCHHE CIEIYIOIIHX
pa3liesioB U TEM:

HaumenoBanue pas3nesioB u TeM | Becero | KosmuecTBO ayiMTOPHBIX 4acoB
Teopernueckoe [MpakTnyeckne 3aHATHA
o0yueHue

Pazgen 1. Knetka — ctpykTypHO- 18 10 8

(GbyHKIIMOHATbHAS eIMHUIA

KHUBOTO

Paznen 2. Ctpoenue u GpyHKuu 20 12 8

opraHusma

Paznen 3. Teopus sBosronuu 6 6 -

Paznen 4. Dkonorus. 18 10 8

Pazgen 5. buonorus B xku3Hu 8 2 6

[TpomMexyTouHas aTTecTanus — 2 2 -

Qg QepeHITMPOBAHHBIN 3a4€T

Bcero o nmucrurummae 72 42 30

2.3. TemaTu4ecKHUil IUVIAH U COAePKaAHNE YUeOHBIX 3aHATHIl qucuuminabl B/1.08
buosorusa CIIO «IOpucnpyaeHuus

®opmup
Haumen Conep:xxanue y4eOHOro MaTepuaJa, Obnem eMbLe
OBaHUe NpaKTHYecKue padoThl, CAMOCTOATEIbHAsI padoTa y
4acoB | KoMIeTe
pa3/iesioB U TeM o0y4arommuxcs.
HIIUHU
1 2 3 4
1 cemectp
Pa3nea 1. Knerka — cTpyKTYPHO-(DYHKIMOHAJIbHAS ¢IMHHUIIA JKMBOI'0 18
Tema 1.1. Coaeprxanue yueOHOro MaTepuaa 2
buoJjorns kak | Teopernyeckoe o0yueHmne 2 OK-1
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Hayka. O0masn
XapPaKTePUCTUK
a JKM3HHU

CoBpeMeHHBIE OTpaciu OHOJOTHYECKHX
3HaHui. CBsI3p OWOJIOTMM C JPYTUMH HayKaMmHu:
onoxumusi, Onopusnka, OMOHHUKA, TeHOTreorpadus u
ap. Poas u mecto Ouomoruu B (GOpPMHPOBAHUU
COBPEMEHHON HAay4yHOM KapTHHBI MHUpa. YPOBHHU
OpraHu3aIu KHUBOH MaTepHH. Oomas
XapaKTePUCTHKA XKU3HU, CBOWCTBA JKUBBIX CHUCTEM.
XUMHYECKUN COCTAB KIETOK

Tema 1.2.
CrpykrypHo-
GyHKUMOHANIBH
asi
opraHu3zanus
KJIETOK

Copep:kaHue y4eOHOIro MaTepuaa

TGOPGTI/I‘IeCKOG oﬁyqefme

Knerounas teopus (T. IlIBann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE TOJOXEHUS COBPEMEHHOMN
KJICTOYHOU TEOPHHU. Tunbl KJICTOYHOH
OpraHM3alMu: IIPOKAPUOTUYECKUI u
AYKAPUOTUYECKHUH. OJIHOKJIETOYHbIE u
MHOTOKJIETOYHbIE OpPTraHU3MBI. Crpoenue
MIPOKAPUOTHYECKOMN KIICTKU. Crpoenue
9YKapHOTHYECKOW KieTku. Hexnerounsie ¢Gopmbl
KU3HU (BUPYCHI, OakTepruodaru)

HpaKanecmle 3aHATHUSA

OK-1
OK-2
OK-4

«CTpoeHue KJIETKH (pacTeHUs, )KUBOTHBIC, TPHOBI)

Y KJICTOYHBIC BKIIFOUSHUS (KpaxMall, KapOTHHOH/IBI,
XJIOPOILIIACTHI, XPOMOTLIACTHI )»
[lonroroBka MHKpoONpenapaToB, HaOIIOACHUE C
MOMOIIIBI0O MHUKPOCKOIIA, BBISBICHUE Pa3IUUUi
MEXTy U3yd9aeMbIMH 00beKTaMu, (OpMyITHpOBaHUE
BBIBOJIOB

BupycHslie u 6akTepuansabie 3a00neBanus. O0mue
HPUHLUITBI UCIOIb30BAHKS JIEKAPCTBEHHBIX
BemiecTB. OcOOEHHOCTH MPUMEHEHUS
aHTHOMOTHUKOB. [IpencTaBieHne yCTHBIX
COOOIIEHHH C IPE3eHTAIMEH, TOITOTOBJICHHBIX I10
MEPEYHIO HCTOYHUKOB, PEKOMEH/I0BaHHBIX
HperoiaBaTeseM

Tema 1.3.
CTpykrypHO-
(pyHKIHOHAIBH
ble (PAKTOPbI
HACJIeACTBEHHO
CTH

ConepxaHue y4eGHOro MaTepuaJjia

Teopernueckoe o0yueHune

XpomocomHass Teopusi T. Moprana. Crpoenue
XpoMOCOM.  XPOMOCOMHBIM  Habop  KJETOK,
TOMOJIOTUYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI,
rarIoOuHbIN U AMIIIOUAHBIN Habop. HyknenHoBble
kucnotel: JIHK, PHK HaxoxneHue B KIIETKE, HX
CTpoeHHe W (YHKIHH. MaTpudHble MPOIECCH B
KJIETKE: peruTuKanus, OHMOCHHTE3 Oenika,
penapanus. [ eHeTHYeCcKui KOJI U €ro CBOMCTBA

IIpakTuyeckue 3aHsATHSA

Pewrenue 3anad Ha onpenencHue
MIOCJIE0BATEIBHOCTH HYKJIEOTHIOB, aMUHOKHCIIOT
B HOPME U B ClIy4ac U3MECHECHUS
I10CJIeI0BAaTeNbHOCTH HyKseoTn 108 JIHK

OK-1
OK-2

Tema 1.4.

Coaep:xaHue yueOHOIro MaTepuaJia

Teoperuyeckoe o0yueHue

OK-2
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O0MeH BellecTB
U MpeBpalleHue

Tloustue METa00IN3M. AccuMunanmns "
JTUCCUMUJISALIUSL — JIB€ CTOPOHBI MeTabonm3ma. Tumsl
oOMeHa BeIecTB: aBTOTPO(MHBIH U TETEPOTPOdHBIN,

JHEpPIruu B
IETKe a’poOHBIE W aHadpoOHbIi. [lmactuyeckwii oOMeH.
dortocuHTe3. XEMOCHHTE3
Tema 1.5. Copep:kaHue y4eOHOTro MaTepuaJa 2
Ku3HeHHbIN Teopernueckoe odyueHune 2
HMKJI KJIeTKH. Krnerounslii nuki, ero nepuojsl. MuTo3, ero crajauu OK-2
MnuTto3. Meiio3 U [OpoucxXoisdlue  Ipoueccol.  buonorunueckoe OK-4
3HaueHne MHUTOo3a. Meio3 u ero craauu. IloBenenue
xpomocoM B Mmero3e. Kpoccunrosep. buosmornueckui
CMBICJI MeHO03a
TecTupoBanue 2
Pa3nea 2. Ctpoenue 1 GyHKIMHM OPraHu3Ma 20
Tema 2.1. | Conep:kanue y4eOHOT0 MaTepuaa 2
Ctpoenue Teopernueckoe o0yueHue 2
OpraHusma MHOrokJ1eTOYHbIE OpraHu3Mbl. B3anmocss3b OK-2
OpraHoB M CUCTEMBI OPraHOB B MHOI'OKJICTOYHOM OK-4
opranusme. ['oMeocTas opranusma u ero
MOJIJIEp’)KaHUE B MPOIIECCE KUZHEAESITEIbHOCTU
Tema 2.2. Coaep:xxanue y4eOHOro MaTepHuaJia 2
DopMbI Teopernyeckoe o0yueHue 2
Pa3MHOKeHUsI ®opmbl pasMHOXKEHUs opraHu3MoB. becnonoe u OK-2
OpPraHu3MoB MI0JIOBOE Pa3MHOXKEHUE.
Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJia 2
OnTorenes Teopernueckoe o0yueHue 2 OK-2
pacTeHui, NunuBunyansHOE pasBuUTHE OpPraHHU3MOB. OK-4
JKMBOTHBIX H DOMOpHOreHes U ero CTauu
YyeJi0BeKa
Tema 2.4. Coaepxanue yueOHOIro MaTepuaa 4
3aKoHOMeEpPHOC Teopernueckoe o0yueHue 2
TH OCHOBHbBIE TOHATUS TEHETHKU. 3aKOHOMEPHOCTH
HaCJIe0BAHUSA obOpazoBanust ramer. 3akoHsl I. Mennens
(MOHOTHOpPUTHOE Y TOTUTUOPHIHOE
IIpakTHyeckue 3aHATHSA: 2 8§i
Pemenue 3ana4 Ha onpeiesieHNE BEPOATHOCTU
BO3HHUKHOBEHHS HACJIEICTBEHHBIX PU3HAKOB MIPU
MOHO-, JI-, IOJIMTUOPUIHOM U aHATTU3UPYIOIIEM
CKPEILMBAHNUHU, COCTABJICHNE FT€HOTUITNYECKUX CXEM
CKpEIIUBAHUS
Tema 2.5. Coaepxanue y4eOHOIro MaTepuaa 4
CuenieHHoe Teopernueckoe odyueHue 2
HaCJIe/l0BaHHe 3akonbl T. Moprana. CuernseHHoe Hacle0BaHNue
NPU3HAKOB reHOB, HapylleHue crerienus. Hacnenosanue
ITPU3HAKOB, CLIETIJIEHHBIX C ITOJIOM OK-1
IIpakTHyeckue 3aHATHA: 2 OK-2
Pemenue 3ana4 Ha onpeesieHne BEPOATHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MIPU
CLICTUIEHHOM HACJIEI0BaHUU, COCTABJICHNE
T€HOTUITMYECKHUX CXEM CKpEIIMBAHUSI
Tema 2.6. Coaeprxanue yueOHOIro MaTepuaJa 4
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3akonomepHoc | Teopernueckoe o0yueHue 2
™ N3MeHUnBOCTh MpU3HAKOB. BHIIBI M3MEHUYMBOCTH:
U3MEHYHBOCTH HACJIEICTBEHHAs: W HEHACJEICTBEHHAas. 3aKOH
TOMOJIOTHUECKUX  PSIOB B HACIEICTBEHHOMN
m3menunBoct (H.M. BaBumor). MyranuonHas OK-1
TEOpHsI K3MEHYMBOCTH. BUbI MyTauuii v MpuUIHHbI OK-2
WX BOSHUKHOBEHHSI OK-4
IIpakTHyecKue 3aHATHA: 2
Pemenue 3anay Ha onpeesieHrne TUIAa MyTallK
IIpU TIepeaye HACIEICTBEHHBIX MPU3HAKOB,
COCTaBJICHHE F€HOTUITNYECKUX CXEM CKpEelIBaHUs
TecrupoBanue 2
Pa3nen 3. Teopusi 3Bosonuu 6
Tema 3.1. Copep:kanue y4eOHOIro MaTepuaa 2
Hctopus Teopernueckoe o0yueHue 2
3BOJIIOLIMOHHOT Muxkpososmtorus. [lomynsius kak aJeMeHTapHas OK-2
0 y4eHMusl. eJUHUILIA YBOIIOINU OK-4
Muxpo3B0J101]
usi
Tema 3.2. Coaep:xanue y4eOHOIro MaTepHuaJia 2
MakposBoamwn | Teoperuueckoe ooyueHune 2
usl. MaxkposBomtorusi. Dopmbl 1 OCHOBHBIE
Bo3nnkHOBeHHU HanpasieHus Makpossomonuu (A.H. Ceepiios). OK-2
€ M pa3BUTHE [Tyt noctrxeHus: OUOIOTMYECKOTO Mporpecca. OK-4
JKM3HM Ha Coxpanenue OuopazHooOpas3us Ha 3emiie.
3emue
Tema 3.3. Coaep:xaHue yueOHOro MaTepuaJia 2
Iponcxoxnenn | Teoperuueckoe ooyuenmne 2 OK-2
€4yeI0BeKa — AHTpPOIIOJIOTHS — HAYKa O YEIIOBEKE. OK-4
aHTponoreHe3 CucTteMaTH4eCcKOe MOJI0KEHHE YeTI0OBEKa
Pa3nea 4. Jxosorus 18
Tema 4.1. Coaepxanue yueOHOIro MaTepuaJa 2
Ikosoruyecku | TeopeTnueckoe odyyeHue 2
¢ (paxkTopbI H Cpenbl 00uTaHMsI OPraHU3MOB: BOJIHASL, HA3€MHO- 85-;
cpeabl ;KH3HH BO3/YIIHAs, IOYBEHHAs!, BHYTPHOPraHU3MEHHas. OK:7
OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHUS
OpPraHu3MOB
Tema 4.2. Coaep:xaHue yueOHOro MaTepuaJia 4
Homynsinus, Teopernueckoe o0yueHune 2
coo0uecTBa, DKoJoru4eckasi XapakTepucTUKa BUja u
IKOCHCTEMBbI MONYJISLUH OK-1
IIpakTHyeckoe 3aHsATHE 2 OK-2
Pemmenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX OK-7
3aJJaHHid TI0 TIEPEHOCY BEIIECTBA M YHEPTHH B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LieTel U
UpaMui OMOMacChl ¥ DHEPTUHU
Tema 4.3. Conep:kaHue y4eOHOTo MaTepuaa 2
Buocdepa - Teopernueckoe o0yueHmne 2 OK-1
riao00anbHast buocdepa — xxuBas obonouka 3eMian OK-2
IKOJIOTHYECKas OK-7
cucremMa
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Tema 4.4. Conep:kanue y4eOHOTo MaTepuaa 4
Bausinue TeopeTnueckoe o0yueHune 2 OK-1
AHTPONOTeHHbI ‘ AHTpOTIOT€HHBIE BO3JICHCTBUS Ha Ouochepy OK-2
X (hakTOpoB Ha | [IpakTHYeECcKOe 3aHATHE 2 OK-4
ouocdepy «OTXO0bI IPOU3BOICTBAY. OK-7
Tema 4.5 Copep:kanue y4eOHOIro MaTepuaa 4
Bausinue TeopeTnueckoe odyuenune 2
COLHAJIBHO- | 310pOBbeE U ero cocTaBIAIONIHE
IKOJIOTHYECKUX l'[paRTnt{ecxoe 3aHATHE
(paxkTopoB Ha
310POBbe 2
YyeJioBeKa
l.«YMcTBeHHas paboTOCTIOCOOHOCTEY. OBlaeHe
METOJIaMH OTIPEICIICHHS TTOKa3aTesied YMCTBEHHOM OK-1
paboTociocoOHOCTH, 0OBSICHEHUE TTOTY4EeHHBIX OK-2
pe3yNnbTaToB U (POPMYITHPOBAHUE BHIBOJOB C OK-7
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUI, TEOPUN U
3aKOHOB.
2.«BusHue abnoTHyecKux (PaKTOpOB HA YEIIOBEKA
(HM3KHE U BBICOKHE TeMIepaTypsl)». U3yueHue
MEXaHM3MOB aJlanTali OpraHu3Ma 4eaoBeKa K
HU3KUM U BBICOKUM TeMIlepaTypam, 00bsiCHEHUE
[IOJIyYE€HHBIX PE3yIbTaTOB U (OPMYJIUPOBAHNE
BBIBOJIOB C MCIIOJb30BaHUEM HAYUHBIX MIOHATHH,
TEOPHUH U 3aKOHOB.
TecTtupoBanue 2
Pa3nes 5. buosorusi B KHU3HM 8
Tema 5.1. Coaepxanue y4eOHOIro MaTepuaa 4
buorexnonorn | Teopernyeckoe odyueHue 2
U B )KM3HU buortexHonorus kak Hayka U IPOU3BOJICTBO.
Kaxaoro OcHOBHbIE HarnpaByIeHUs] OMOTEXHOJIOTHH.
OOBEeKTH OMOTEXHOJIOTHH. DTHKA OK-1
OMOTEXHOJIOTMYECKUX U TeHETUYECKUX OK-2
3KcnepuMeHTOB. [IpaBuiia novcka u aHanusa OK-4
OMO0dKOJIOTMYECKONH MHPOPMALIUU U3 Pa3IMYHbIX [K-1
HMCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas [1K-2
JUTEpaTypa, CpesicTBa MaccoBOi MH(opMaruy,
cetb MIHTEpHET M npyrue
IIpakTH4eckoe 3aHATHE 2
3amuTa Kelca: npeCcTaBlIeHUue pe3yIbTaToB
peleHust KecoB (BBICTYIICHHE C Mpe3eHTalueil)
Tema 5.2 .1.5M0TEXHOJIOTHH B IPOMBIIICHHOCTH
Tema 5.2.2. ConnabHO-3THYECKHE ACIEKTHI O0MOTEeXHOJI0Truil
Tema 5.2.3. Copep:kanue y4eOHOTro MaTepuaa 4
IIpakTnyeckune 3aHATHSA 4 OK-1
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Buorexnosorn Pa3BuTHe GuoTexHOJIOTHIl C MPUMEHEHHEM OK-2
Hu TEXHUUYECKUX cUCTeM (OMOMHKEeHEepHs, OK-4
. OnonH(pOpMaTHKa,0MOHHUKA) U IPUMECHECHHE B

CHCTEMEI JKU3HU YEJIOBEKA, TOUCK U aHATM3UH()OPMALIUY U3 IK-1

pa3IMYHBIX HCTOYHUKOB (Hay4yHast U y4yeOHo-

HayyHas JINTepaTypa, CpeicTBa MaCCOBOM TK-2
nHpopmanuu, cetb UIHTEepHET 1 pyrue).

Keificpl Ha aHaM3 HHPOPMALIUU O PA3BUTUU

OMOTEXHOJIOTUH C IPUMEHEHHEM TEXHUYECKUX

cucteM (1Mo rpyrmmam)..

3amuta keiica: [IpencraBienue pe3yabTaToB

pelIeHns KEWCOB (BBICTYIIEHUE C IPE3EHTAIUEN )

IIpome:kyTOUH

asi aTTecTalus

10 JIMCUHUIIIHHE 2

(1 dpepenunp

OBAHHBII

3a4€T)

Bcero 72
2.4. Conep:xkanue pa3iejioB y4eOHOW AMCIUILIHHBI
2.4.1. 3aHATHA JEKIUOHHOT0 THIIA
Ne HaumenoBanue Conep:xanue pa3iena ®opma
pasaes | pasjgeiia/TemMbl TeKYII
a ero
KOHTP
0J141
1 2 3 4
1 cemecmp

1 Pasznen 1. | CoBpemenHble oTpaciu Ouosornueckux 3HaHui. CBssp | Y, T
Kierka — | OMOJOTUM ¢ APYTUMHU HayKaMu: OMOXumus, Onodusmka,
CTPYKTYpHO- OuoHuKa, reroreorpagus u 1p. Pors 1 Mecto 6uonoruu
¢GyHKIIMOHaIbHA | B (JOPMUPOBAHUU COBPEMEHHOIN HayYHOW KapTHUHBI MHUpA.

b elIMHUIa | YPOBHM  OpraHuM3auuu  KuBoW  Martepuu. OOmias

KUBOTO XapaKTepUCTHKA JKU3HH, CBOWCTBA JKMBBIX CHCTEM.
Xumnueckuit cocraB kietok Kierounas teopust (T.
[Bann, M. Illneiinen, P. Bupxos). OcHoBHbIE
MIOJIOXKEHUSI COBPEMEHHOM KIIETOYHOW TeOpUH. THIIbI
KJIIETOYHOW  OpPraHM3aluu:  NPOKAPUOTHUECKUH U
AyKapuoTHUecKUid. OIHOKIETOUHBIE U MHOTOKJIETOYHBIE
oprauu3Mbl. CTpoeHHE MPOKApPUOTHYECKON  KIIETKH.
CrpoeHne »ykapuoTHyecKoW KieTkH. Heknerounsie
(dbopMbI Ku3HHU (BUPYCHI, ObakTepuodar.

2 Paznen 2. MHorokieTo4nsle OpraHusMbl. BzaumocBszb oprados u | Y, T
CtpoeHnue u CHUCTEMBl OpPraHoB B MHOTOKJIETOYHOM OpraHU3ME.
byHKIIH I'omeocra3 opraHu3ma U €ro NojaJIEpKaHUE B IPOLECCE
opraHusma KU3HeAesITeNbHOCTH. POPMBI pa3MHOXKEHUS OPTaHU3MOB.

becnionoe u monoBoe pazmHoXkeHHe. Buapl Gecrosoro
pasmHoxeHus. [lonoBoe pasMHoOkeHHe. ['ameTorenes y
KUBOTHBIX. CnepmaroreHe3 u ooreHe3. (CrpoeHue
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nmoyIoBBIX KJIeToK. OrutogorBopenue. MHmuBHayanbHOE
pa3BUTHE OPraHU3MOB. OMOPHOTCHE3 U €ro CTaJuu.

[TocTamMOpHrOHaTBHBII MIEpUOI. Craguu
MOCTAMOPUOHAIBHOTO  Pa3BUTUA Y  JKUBOTHBIX U
YyeJIOBEKa. [Ipsimoe 51 HeTpsMOoe pa3BUTHE.

buonoruueckoe crapenue u  cmeptb. OHTOTEeHE3
pacrenuii.  3akonbel T. Moprana. CuensieHHoe
HaCJIEe/I0BaHKE T'CHOB, HapyllIeHHue CUETUICHUSI.
HacnenoBanume mnpu3HAKOB, CHEIUIEHHBIX C  IOJIOM.
N3MeHunBOCT,  MpHU3HAKOB. Buapl  M3MEHYMBOCTH:
HacCJeJICTBEHHAs u HEHACJIEeICTBEHHASI. 3aKkoH
TOMOJIOTUYECKHUX psAI0B B HaCJIEACTBEHHOMN
m3menunBoctu (H.M. BapwioB). MyTtarmonHasi Teopus
W3MEHYMBOCTH. Buasl MyTtamuii W OpUYMHBL  UX
BO3HMKHOBeHHUs. Kapuotun yenoseka. HacneacTBeHHbIe
3a0oneBaHus 4YelioBeka. [‘€HHbIE W  XPOMOCOMHBIE
Oone3sHu dyenmoBeka. bonesHu ¢ HacieICTBEHHOM
MPEAPACIIONOKEHHOCTRI0.  3HAY€HUWE  MEIUIMHCKON
TeHETUKU B MPEAOTBPAIIECHUN U JICUCHUU TECHETHYECKUX
3a00JIeBaHUH YeTIOBEeKa

Paznen 3.
Teopus
SBOJIIOLIUA

[TepBbie »BomonmonHbie KoHuenuuu (K.b. Jlamapk,
KJI. Broddon). DomonnonHas teopus Y. JlapBuHa.
WHTETUYECKAass TEOpUs HBOJIOLMM U €€ OCHOBHBIE
nosoxkenusa.  Mukpospomonns.  Ilomymsanus — kak
JJIeMEHTapHasl €IMHULIA JBOIIOUMU. ['eHeTnueckue
OCHOBBI IBOJIIOIMH. DJIEMEHTApPHBIE (PAKTOPHI IBOJIOIINH.
EctectBenHblii  0oTOOp — HampaBusomuid — QaxTop
ABOJIIOLIUU. Bunoo6pazoBanue KaK pe3ynbTaT
MHUKPO3BOJIIOLUU Cucremaruueckoe MOJIOKEHUE
yesoBeka. CXOACTBO U OTJIMUMSA YEJIOBEKA C KUBOTHBIMH.
OcHOBHbIE CTaguu aHTpPOIIOreHEe3a. OBOJIOIUSA
COBPEMEHHOTO 4YeNioBeKa. YeroBeueckre pachl U UX
€AMHCTBO. BpemMs W mnyTH pacceneHus YenoBeKa II0
manete. [ Ipucnoco6ieHHOCTh  YeloBeKa K pa3sHBIM
YCIIOBHSIM CPEJIbI

v, T

Pasnen 4.
DKoJIorusg

Cpenbl 00uTaHMs OPTraHU3MOB: BOJHAs, HA3EMHO-
BO3/IYIIIHAs, TOYBEHHAsI, BHYTPHOPTaHU3MEHHASI.
Du3NKO-XUMHUYECKHE OCOOCHHOCTH CpeJ] 0OUTaHUS
opranu3moB. [Ipucmnocobienust OpraHu3MoB K KU3HHU B
pasHbIX cpenax. [lonsTre sxomoruueckoro akropa.
Knaccudukanus sxonornyeckux (axropos. [Ipasuiio
muHuMyma FO. JIn6uxa. 3akoH TojaepaHTHOCTH B.
[endopaa...Okonoruueckas xapakTepucTHKa BUaa U
HOMYJSIUKI. DKOJIOrHYecKast HUIIAa BUAa. DKOJIOTHYECKHE
xapaktepucTuku nomnynsauuu. CooluiecTsa u
9KOCUCTEMBI. broleHo3 1 ero cTpykrypa. CBs3u MEXIy
opranu3zMamu B OuoreHose. CTpyKTypHbIE KOMIIOHEHTBI
HKOCHUCTEMBI: MPOTYLEHTHI, KOHCYMEHTHI, PEIYLIEHTHI.
KpyroBopoT BewecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue ypoBHu. bruocdepa — xxuBas 006009Ka
3eminu. Pa3zsutue npencrasienuit o 6uocdepe B Tpynax

v, T
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B.1. Bepnanckoro. Ob6nactu 6uocdepsl u ee
KOMITOHEHTHI. JKHBOE BemecTBo Ouocdepsl u ero

byHKIHH.
3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOC(hEpbI

5 Paznen 5. buotexnonorus kak Hayka U npous3BoAcTBO. OcHoBHBIE | Y, T
buonorus B HATIPABIICHUSI COBPEMEHHON OMOTEXHOJOTHH. MeTOobl
KU3ZHU ouorexHonoruu. OOBEKTHl OHWOTEXHOJIOTUU. THUKA
OMOTEXHOJIOTHYECKUX M T€HETUYECKHX SKCIEPUMEHTOB.
[IpaBuia moucka W aHaiau3a OHOIKOJIOTMYECKOM
uH(pOpMAalMM W3 Pa3TUYHBIX HMCTOYHUKOB (HaydHas u
yueOHO-Hay4yHasi JIUTEparypa, CpEeACTBa  MacCcOBOH
uH(popmMaluu, cetb IHTEpHET U Ipyrue
[Ipumeuanue: T — TecTupoBanue, Y — yCTHBIN ONPOC
2.4.2. 3aHATHS CEMHUHAPCKOI0 THUIA
HE TIPETYCMOTPEHBI
2.4.3. [IpakTu4eckue 3aHATHS
Ne HaumenoBaun Conep:xanue pa3iena dopma
pasjiena ue TeKylle
pa3nesa/Tem ro
bl KOHTPO
JIl
1 2 3 4
1 cemecmp
1 Tema 1.2. «CTpoeHue KJIeTKH (pacTeHus, >)KUBOTHBIE, TPUObI) U P,y
CTpyKTypHO- | KJIE€TOYHBIE BKIIOUEHHUS (Kpaxmai, KapOTHHOUIBI,
(YHKIMOHAB | XJIOPOILIACTHI, XPOMOILJIACTHI)»
Has [ToaroroBka MUKpoMIpenapaToB, HAOIIOEHUE C TOMOIIBIO
OpraHu3amus | MUKPOCKOIIA, BBISIBJICHUE PA3IMUUNA MEXAY HU3y4aeMbIMH
KJIETOK o0BeKTaMu, GOPMYITHPOBAHUE BHIBOJIOB
2 Tema 1.3. Pemienue 3amau Ha omnpeneneHue MOoCleI0BATEIbHOCTH I1IP,Y
CTpyKTypHO- | HYKJI€OTHUJIOB, AMHUHOKHCIOT B HOPME U B Ccly4ae
(GyHKIIMOHATL | U3MEHEHMs NocienoBareabHocT HykieotnioB JJHK
HbI€ (haKTOPHI
HaCJEeACTBEHH
OCTH
3 Tema 2.4. Pemenune 3amau  Ha  ompenenenue  BepositHoctu | I1P,Y
3aKOHOMEPHO | BOBHUKHOBEHHMS HACJIE/ICTBEHHBIX MPU3HAKOB MPU MOHO-,
CTH TU-, TIOJUTHOPUIHOM U aHAJIU3UPYIONIEM CKPEIIUBAHUH,
HacJe0BaHUs | COCTaBJICHUE T€HOTUIIMUYECKUX CXEM CKPEUIMBaHUS
4 Tema 2.5. Pemrenne 3amau Ha  ompeneneHue  BeposAtHoctu | [IP,Y
CueruieHHOE | BOSHUKHOBEHHUSI ~ HACIEJACTBEHHBIX  MPU3HAKOB TP
HacJe0BaHUE | CLEIJIEHHOM HaCJIe/I0BAHHH, COCTaBJICHUE
MIPU3HAKOB TEHOTHITMYECKUX CXEM CKPEIIMBAaHUS. . .
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5 Tema 2.6. Pemienne 3amau Ha omnpenenenne tuna wmytanuu npu | [IP,Y,T
3aKOHOMEpHO | Mepefaue HaCIEACTBEHHBIX IPU3HAKOB, COCTABIICHHE
CTH TeHOTUITUYECKUX CXEM CKpEIIMBAHUS
M3MEHYHBOCT
u
6 Tema 4.2. Pemienue  mpakTHKO-OpHMEHTHPOBAHHBIX  pacueTHwIX | [IP,Y
[omysAnus, 3aJlaHMI 10 IEPEeHOCY BEIeCTBA M DJHEPrUU B
cOOOIIeCTBa, | OKOCHUCTEMaX C COCTaBJeHHE TPOPUUECKUX Lene u
9KOCUCTEMBI | mMpaMu] OMoMacchl U SHEPTUn
7 Tema 4.4. «Otxomel mpousBoncTBay. Ha ocHoBe denepanbHOrO 1P,y
Bnusiaue KJIaCCU()MKALMOHHOTO KaTajlora OTXOJIOB OINpPENeiTh
AQHTPONOTEHH | KJIacC OMAacHOCTU OTXOJOB; arperaTHoOe€ COCTOSIHHE H
BIX GaKTOpoB | pusmueckyro QGopMy OTXOIOB, OOpa3yrOIIUXCS Ha
Ha O6uocdepy | pabouem mecte / Ha 3Tamax MPOU3BOJCTBA, CBA3AHHBIC C
orpeeNieHHOM mpodeccreit/CrnenualbHOCThIO
8 Tewma 4.5. «YMcTBeHHasi pab0TOCIOCOOHOCTh)» [P,y
Bnusinue OBnazieHue METOIaMH OTIPEACIICHUsI TOKa3aTemnei
COLIMATILHO- YMCTBEHHON pabOTOCIIOCOOHOCTH, OOBSICHEHNE
9KOJIOTMYECKH | MOJYUYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJOB
X (axTopoB (MMCHbMEHHO) C UCMOJIb30BAaHUEM HAYYHBIX MOHSATHUH,
Ha 37]0pOBbE TEOPHM U 3aKOHOB
YeloBeKa «BnusgHue abnotudeckux (HakTopoB Ha YeIOBeKa
(HM3KHE U BBICOKHE TEMIIEPATYPBhI)»
N3ydyeHne MexaHH3MOB aJanTallill OpraHU3Ma 4YeJoBeKa
K HU3KAM M BBICOKAM TeMIepaTypaM H OOBsSCHEHHE
MOJIYYEHHBIX PE3yAbTaTOB M (POPMYIUPOBAHUE BHIBOJIOB
(MMChMEHHO) C WCIOJIb30BAaHHEM HAyYHBIX MOHSATHH,
TEOpHUH U 3aKOHOB
9 Tema 5.1. Keticel Ha ananu3 nHpOpMAMK O HAYYHBIX HocTwkeHusx | [P,V
buorexHonor | B 007acTH TE€HETHMUYECKUX TEXHOJOTHH, KIETOUYHOM
WU B 5KU3HU WH)XEHEPUH, THUIICBBIX OMOTEXHOJOTHH. 3amura Keiica:
KaXJ10T0 IIpeJCTaBICHNE pe3yJbTaToB pereHus KelcoB
(BBICTYILJIEHUE C NTPE3EHTAINEH)
10 Tema 5.2 Pazputue mnpomblieHHOM — OuorexHomoruit u  ee | IIP,Y
buorexHonor | mpuMeHeHUWE B JKU3HM 4YEJOBEKa, I[OUCK U aHalu3
U B nH(OpMallUM W3 PA3TUYHBIX HCTOYHHUKOB (HAy4YHas U
MPOMBIIIJIEHH | ydeOHO-Hay4Has  JIUTepaTrypa, CpeAcTBa  MaccoBOM
OCTH uHpopmanuu, cetb IHTEpHET U JpyTrue)
Keiicbet Ha aHamm3  uHpOpMauuMu O  Pa3BUTUU
MIPOMBIIIJICHHONW OMOTEXHOJIOTHIA (TI0 TpyIImam)
11 Tema OTuyeckue acmekThl pa3BuTHs  OmorexHoioruit wu | IIP,Y

5.3CoumanpH
0-OTHYECKHE
ACIIEKTHI
OHMOTEXHOJIOT
ui

NPUMEHEHUE UX B JKU3HU YEJIOBEKAa, NOUCK W AHAIU3
nH(pOpMallUM M3 PaA3IMYHBIX HMCTOYHUKOB (HAy4Has U
yuyeOHO-Hay4yHass  JUTepaTypa, CpeACTBa  MacCOBOU
nHpopmanuu, cetb UHTEpHET U Apyrue)
Kelicel Ha aHanu3 nHpoOpMaAMKU 00 ITHMUYECKHX aCHEKTax
pa3BUTHS OMOTEXHOJIOTHH (10 rpynmnam)

3ammra keica: IIpencraBieHne pe3yapTaToOB pEHICHUS
KelcoB (BBICTYIUICHHE C MTPE3eHTaINeH )
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Tema 5.4 Pa3Butne OGMOTEXHONOTUH C MPUMEHEHHEM TEXHUUYECKHUX
buorexnonor | cucrem (6uommHxeHepusi, OnonHpopmaTrka, OMOHUKA) U
Uu U WX TMpPUMEHEHHE B KH3HU YEJIOBEKa, MOMCK M aHaJIHu3
TEXHUYECKHE | MH(GOpMAIMKA W3 DPA3IUYHBIX HCTOYHHUKOB (HaydHas H
CUCTEMBbI yueOHO-Hay4yHasi  JUTepaTypa, CpeICcTBA  MaccOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)
Keiicbet nHa aHanu3  uHpOpManuMu O  Pa3BUTUHU

OMOTEXHOJIOTHIA C MPUMEHCHHEM TEXHUYECKHX CHUCTEM
(o rpyrmmam)

I1P,y

3amura keica: IlpencraBineHue pe3ynbTaToB peELLICHUS
KEHCOB (BBICTYIUICHHE C MPE3CHTAITUEH )

[Tpumeuanue: I1P- mpakTuueckas padora, T — TectupoBanue, Y — YCTHBIN OIMPOC

2.4.4. JlabopaTopHble 3aHATHUS

HE IPEAYyCMOTPCHBIL

2.4.5. Conep:xaHue cCaMOCTOATEIbHON padoThI

HE MIPEAYCMOTPEHO

2.4.6. IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecTiedeHHs IJIS CAMOCTOSITeIbHOM

padoThI 00y4aIOIIUXCH MO TUCHUIINHE HEe TPEeyCMOTPEeH

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Jns oOyuenuss buonorum npeaycmaTpuBaeTcss HUCIOJNb30BaHHME B Y4eOHOM Ipolecce
aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS ayJUTOPHBIX 1 BHEAYIUTOPHBIX 3aHATHH C LEIbIO

(bOpMHpOBaHHH " pa3BUTHUA HpO(l)eCCI/IOHaJ'IBHHX HaBBIKOB o6yqa10u1nxc;1.

B npouecce

ACATCIIbHOCTHOI'O, Pa3BUBAIOLICTO U HpO6J’ICMHOI‘O 06y‘leHI/I5{.

HCIOJIB3YIOTCA KOMIIBIOTCPHOC TECTUPOBAHUC,

B yuebHoM mporecce Hapsay C TpPagullMOHHBIMH OOpa30BaTEIbHBIMH TEXHOJIOTHUSIMU
TEMaTUYECKUE TPE3CHTAlUH, WHTEPAKTUBHbBIC

TEXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIE¢ TEXHOJIOTMHU NIPH NPOBEJICHUHU JIEKIHUI

O6y‘I€HI/I$I MMPUMCHATOTCSA 06p330BaTeJ'II)HI)Ie TEXHOJIOTUHW JIMYHOCTHO-

Buabl npuMeHsieMbIX Koa-so
Ne Tema . yac
o0pa3oBaTeIbHBIX TEXHOJIOT U

1 2 3 4

Tema 1.1. AynnoBu3yasbHasi TEXHOJIOTHS, 2%
1 Buonorus kax Hayka. O6mras TEXHOJIOTHS PA3BUBAOIIETO

XANAKTENUCTUKA KURHU (\ﬁ\]’qPHT/TST

Tema 1.2. AyanoBU3yabHasi TEXHOJOTHS, 2

CTpyKTYpHO-(YHKIIMOHATbHAS
OpraHu3aIys KIETOK

TEXHOJIOTHS pa3BUBAIOIIETO
o0yJeHus
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Tema 1.3. CtpykTypHO-

AynuoBu3yalnbHasi TEXHOJIOTHS,

3 (byHKIMOHATBHBIE (PAKTOPHI TEXHOJIOTHS pa3BUBAIOLIETO
rronTaTamn ATTITa Amrs Rxrxaxrrx o~
Tema 1.4. AyauoBHU3yaibHasi TEXHOJIOTHS, 4
4 |OGMmeH BewwecTs u MpEBpAILICHUE TEXHOJIOTHS PA3BUBAIOLIETO
NITONTDIITY D _IATTOTIAO I\K‘"YQYYYX"
5 Tema 1.5. )Ku3HeHHBIN LUK KIETKU. AyIUOBHU3yajabHasi TEXHOJIOTHUS, 2
Muto3. Meiio3 TEXHOJIOTHS Pa3BUBAOLIETO
AyInoBU3yaIbHAasT TEXHOIOT U 2*
6 Tema 2.1. CTpoeHue opranuzma J Y ’
TEXHOJIOTHS pa3BUBAIOIIETO
7 Tema 2.2. AynnoBu3yanbHasi TEXHOJIOTHS, 2
@DopMBbI pa3MHOKEHHUSI OPTaHU3MOB  TEXHOJIOTHS Pa3BUBAIOIIETO
8 Tema 2.3. AynuoBHU3yaibHasi TEXHOJIOTHS, 4
OHTOreHe3 pacTeHuM, )KUBOTHBIX U TEXHOJIOTUSI Pa3BUBAIOLLETO
9 Tema 2.4. 3aKOHOMEPHOCTH AyauoBHU3yaibHasi TEXHOJIOTHS, 2
HaCJIEJOBAHMUSI TEXHOJIOTHS pa3BUBAIOLIETO
10 Tema 2.5. CuerieHHOe HacleoBaHue AyIMOBH3yaIbHas TEXHOJIOTUS, 2
[IPU3HAKOB TEXHOJIOTHS pa3BUBAIOLIETO
11 Tema 2.6. 3aKOHOMEPHOCTH AynnoBu3yaibHasi TEXHOJIOTHS, 2%
W3MEHYUBOCTH TEXHOJIOTHS Pa3BUBAIOIIETO
12 Tema 3.1. McTopus 3BOIIOIMOHHOTO | AyAMOBH3YyajabHasi TEXHOJIOTHUS, 2
yueHuss. MUKPOIBOIIOIHS TEXHOJIOTHS Pa3BUBAIOIIETO
13 Tema 3.2. MakposBostonusl. AynnoBu3yasbHasi TEXHOJIOTHS, 2
BO3HUKHOBEHHE U Pa3BUTHE KU3HU | TEXHOJIOTHS Pa3BUBAIOIIETO
14 Tema 3.3. [IporcxoxaeHneuenoBeka AyInoBU3yanbHas TEXHOIOTHS, 2
— aHTPOTIOTeHE3 TEXHOJIOTHS pa3BUBAIOLIETO
15 Tema 4.1. Dkonoruyeckue haxTopsl U/AyIHOBU3yalbHAs TEXHOIOTHS, 2*
CpeIbl KUZHU TEXHOJIOTHsI pa3BUBAIOIIETO
Tema 4.2. Ionynsuusi, coobmectBa, AyauoBH3yadbHas TEXHOIOTHUSA,
16 jprocucTeMsI TEXHOJIOTHS Pa3BUBAIOLIETO 4
co0011ecTBa, SKOCUCTEMBI o0y4yeHHsI
AynnoBu3yalibHas TEXHOIOTHS
Tema 4.3. buocdepa - rnobanbHas YA Y ’
17 TEXHOJIOTHSI pa3BUBAIOLIETO 4
HKOJIOTMYECKasi CUCTEMA
o0yJeHust
AyIuoBH3yallbHAs TEXHOJIOTHS
Tema 4.4. BnusitHue aHTPOIIOT€HHBIX YA Y ’
18 TEXHOJIOTHS Pa3BUBAIOIIETO 2
dakTopoB Ha Ouochepy
o0OyueHus
Tema 4.5. BausiHue conuaibHo- AyanoBu3yalbHas TEXHOJIOTHs,
19 pkonornyeckux GpakTOpoB Ha TEXHOJIOTHS pa3BUBAIOLIETO 4
310POBBE YEIIOBEKA oOyueHus
HToro mo kypcy 48
B TOM 4YHCJIe MHTEPAKTHBHOE 00yueHne* 8

3.2.00pa3oBaTe/ibHbIe TEXHOJIOTUU NIPH NMPOBEICHUU MPAKTUYECKHUX 3aAHATHI

Buabl npuMeHsieMbIX Koa-Bo
Ne Tema o0pa3oBaTeIbHBIX TEXHOJIOTH I yac
1 2 3 4
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[Ipaktrueckas padota Nel mo teme TexHOIOTHS pa3BUBAIOIIETO 2
1 |1.2.CtpykTypHO-pYyHKINOHATIbHAS |00y4eHHs,

OpraHu3alus KJIETOK

[IpakTueckas padora No2 1o rpYINNoBas JUCKYCCUs 2
2 temel.3. CTpykTypHO-

(GyHKIIMOHATIBHBIE

(haKkTOpPHI HACTIEACTBEHHOCTH

[TpakTrueckas padota Ne3 o reme | TexHONIOrHs pa3BUBAIOIIETO 2
3 2.4. 3aKOHOMEPHOCTH Hace0BaHUs 00yUCHHS,

[TpakTudeckas padota Ne4 o teme |J{MCKyCCHS IO TEOPETHUCCKUM 2
4 [2.5. CoenieHHOe HaclleIOBaHHE Bornpocam. Pemenue 3agau

[IPU3HAKOB VHIUBUAYAIBHO

[TpakTraeckast pabota Ne5 mo Teme  |Jluckyccust o TeOpeTUYECKUM 2
5 [2.6. 3akOHOMEPHOCTH U3MEHYMBOCTH BoIpocaM. Pemenue 3anay

WH/IMBUYaIbHO

[TpakTudeckas padora Ne6 1o Teme 2
6 4.2. [lonynsauus, coobuecTsa, IPYIIIOBasi JUCKYCCHUS

HKOCUCTEMBbI

[IpakTuyeckas padora Ne7 mmo teme 2
7 4.4. BnusHue aHTPOIIOT€HHBIX IPYIIOBast JUCKYCCHS

dakropoB Ha Ouochepy

[TpakTudeckas padora Ne§ mmo Teme 2
8 4.5. BnusiHue counanbHO- JlMcKyccus 0 TEOPEeTUYECKUM

DKOJIOTHYECKUX (DaKTOPOB Ha BOIIpOCaM

3JI0pOBbE YEJIOBEKA

[TpakTudeckas padora Ne9 mmo teme 2*
9 5.1. buotrexHOIOrMH B KU3HU JIUCKyCCHA 110 TEOPETHHECKHM

KAOKIIOTO BOIIpOCaM

[Tpaktudeckas padora Ne 10 no teme 3amura keiica: nmpeacTaBIcHUE 2*
10 5.2 buorexHonoruu B pe3yabTaTOB PELIECHUs KEINCOB

MIPOMBILUIEHHOCTH (BBICTYILJIEHUE C MTPE3EHTAINeH

[TpakTuyeckas padora Nell mo Teme (3amura keiica: nmpeacTaBicHHE 2*
11 5.3ConuanbHO-3THYECKUE aCIIEKThl  PE3yNIbTATOB PEUICHUS KEHCOB

OMOTEXHOJIOTHIl (BBICTYILJIEHUE C MTPE3EHTAINEN

[IpakTrueckas padora Nel2 o teme (3amura Keiica: mpecTaBICHHE 2*
12 |5.4bMOTEXHOJIOTUU U TEXHUYECKUE  |Pe3yIbTaTOB PEIICHHUS KEHCOB

CHUCTEMBI (BBICTYIUIEHHUE C TIpe3eHTaluei

Wroro no kypcy 24

B TOM YHCJI€ HHTEPAKTHUBHOE 00yueHue™ 8(ne menee

30%0)

4. YCJIOBUA PEAJIM3AIIMA ITPOT'PAMMBbI YYEBHOM JUCITATIIAHBI

4.1. MaTepuaJIbHO-TEXHUYECKasA 0a3a, He00X0AUMAas /ISl OCYLEeCTBJIECHUS
00pa3oBaTeJIbHOIO MpoLecca Mo AUCHUIINHE

Peanuzanus yueOHON AUCHUIIMHBI TpeOyeT HAINYKsI yueOHOTo KabnuHeTa OHOIOoTruu.
Ob6opynoBanne ydeOHOTO KaOMHETA!
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- MYJIbTUMEIUAKOMIUIEKC (MHTEPAaKTHBHAS IOCKA, HOYTOYK, MYJIbTUMEIUATIPOEKTOP),

- y4eOHON KOMIUIEKC AJisi MPaKTUYECKOW NEeATENbHOCTH (KOMIUIEKT HArJIsiAHBIX MOCOOM 1o
Ouooruu, yaeOHbIe TTOCOOHS),

- yueOHast meberb,

- IocKa yueOHasl,

- BbIX0Jl B MIHTEpHET.

4.2. IlepeyeHb HEOOXOAMMOTO MPOTPAMMHOI0 o0ecreyeHust

1. 7-zip apxuBarop; (JIMICH3MUS HA AHIIL.)

2. AdobeAcrobatReader mpocmotpinuk (haiios ; (TUIEH3U -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. AdobeFlashPlayer —rpaduueckuii penaktop; (JIMIeH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. ApacheOpenOffice — oducHsrii naker; (uuen3us - http://www.openoffice.org/license.html)
5. FreeCommander - npoBoaHuK; (JIMIICH3MS -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%hb8%d1
%8f/)

6. GoogleChrome — 6paysep; (JIueH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHsIii maker (B CBOOOIHOM JOCTYIIE);

8. MozillaFirefox - 6paysep.(muiensus - https://www.mozilla.org/en-US/MPL/2.0/)

5. IEPEYEHb OCHOBHOM " I[UOHOJIHI/ITEJII)HOP'I YUYEBHOM JIMTEPATYPBI,
HEOBXO/IMUMOM 1151 OCBOEHUSI JUCLUIIINHBI

5.1 OcHoBHas auTEepaTypa
1. AradponoBa, W. b. bwuonorus. bazoBeiii ypoens. IIpaktukym : ydeOHOE mocoOwue,
pa3paboTaHHOE B KOMIUIGKTE C Yy4YCOHMKOM JUisi 00pa3oBaTeNbHBIX OpraHHU3aIUid,
peau3yroIux o0pa3oBaTeIbHbIC MIPOrPaMMbl CPEIAHEro NPodecCHOHaIbHOr0 00pa3oBaHus /
. b. Aradonosa, B. 1. CuBoriiaszos. - 2-¢ u3z., crep. - Mocksa : [Ipocsemenue, 2025. - 113
c. - (Yueonuk CIIO). - URL: https://book.ru/book/957856 (mara obpamenus: 12.01.2026). -

Pexum pocrtyma: st aBTopu3. monb3oBareneil. - ISBN 978-5-09-124906-4. - Tekct :
JJIEKTPOHHBIN.
2. AradonoBa, WM. b. buonorus. ba3oBbii ypoBeHb : y4yeOHUK I 00pa3oBaTENIbHBIX

OpraHMu3alii, peaTn3yomux o0pa3oBaTeIbHbIe MPOTPAMMBI CPETHETO MPO(HEeCCHOHATHEHOTO
obpazoBanus / U. b. AraponoBa, A. A. Kamenckuii, B. 1. CuBornazos. - 2-e u3f., cTep. -
MockBa : IIpocemenue, 2025. - 273 «c¢. - (Yueonux CIIO). - URL:
https://book.ru/book/957853 (nara obpamenus: 12.01.2026). - Pexxum goctyna: ajiss aBTOPH3.
nosnb3oBarenei. - ISBN 978-5-09-124905-7. - Tekct : 2eKTPOHHBIH.

3. Mycradun, A. I'. buonorus : yue6nuk / A. I'. Mycradpun, B. b. 3axapos. - Mocksa : KnoPyc,
2024. - 423 c¢. - (Cpemnee mpodeccnoHampHOe oOpaszoBanue). - URL:
https://book.ru/book/950239 (mara obpamenus: 12.01.2026). - Pexxum goctyna: ajis aBTOPH3.
nosnb3oBarenei. - ISBN 978-5-406-12000-2. - Tekct : 37eKTPOHHBIH.

4. buomnorug : y4eOHUK M MPAKTUKYM Ul CpeAHero npodeccruoHaibHoro oopazosanus / B. H.
SApeirun, B. . Bacuneesa, U. H. Bonkos [u ap.] ; mox penakmuueii B. H. Speiruna. - 2-e u3m. -
MockBa : HOpaiit, 2026. - 377 c. - (IIpodeccuonampHoe o6pazoBanue). - URL:
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sw

https://urait.ru/bcode/583565 (marta obparenus: 28.01.2026). - Pesxxum qocTyma: 1uis aBTOPH3.
nomab3oBarenei. - ISBN 978-5-534-09603-3. - Tekct : 37eKTPOHHBIH.

5.2. Illepuoanyeckue u3aaHus

buonorus B mikose - URL: https://eivis.ru/browse/publication/92107

W3Bectus Boicux yueOHbix 3aBenenuii. Cepepo-KaBkasckuii pernon.Cepusi: EcrecTBeHHbIC
Hayku - Hayunas snexkrponnas o6uoimoreka  «eLIBRARY.RU. - URL:
http://elibrary.ru/title_about.asp?id=7362

Hayxka u mikouna - URL: https://dlib.eastview.com/browse/publication/79294
[IpodeccuonanpHOe 00pa3oBaHue B coBpeMeHHOM mupe - URL:
http://e.lanbook.com/journal/element.php?pl10_id=2399

5.3.1lepeuennb pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHeT», HeOOXOAUMBIX VISl OCBOEHH S JUCIHUILIUHBI

OBbC «YuuBepcuterckas oudmmoreka ONLINEy: caiit. — URL:http://biblioclub.ru

OBC Usznarenscria «Jlanepy»: caitt. — URL:http://e.lanbook.com

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

3BC «BOOK.ru»: caiit. — URL.: https://www.book.ru

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

Basel manssix xommnanuu «ct Beroy: caitt . —URL: http://dlib.eastview.com

Hay4nas snekrponnas oubiunoreka «eLabrary.rux: caitr. — URL: http://elibrary.ru/

DnektponHas 6udimoreka "M3narensckoro qoma "['pedbennunkon”. - URL:

http://www.grebennikon.ru/

9. Vuuepcuterckas unpopmaimonnas cuctema POCCHUSA (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10. "Jlextopuym TB" - Buaconekuuu Beaymux aektopoB Poccun. - URL: http://www.lektorium.tv/

11. Ba3a yueOHbIX MJIaHOB, y4€OHO-METOINYECKUX KOMIUIEKCOB, MyOIUKalui U KOHPEepeHIni
Kyo6I'Y. - URL: http://docspace.kubsu.ru/

12. Poccuiickoe obpa3oBanue [Denepanbubiii moprain]. - URL: https://www.edu.ru/

LN~ WNE

LHOC «Mos mxomay: caiit.- URL:https://myschool.edu.ru/

6. METOANWYECKHE YKA3AHUS JJISA OBYYAIOLIUXCS IO OCBOEHUIO
JUCHUIIJIMHBI

buonornu npHHAUIEKUT BEAYLIEE MECTO B DJKOJOTMYECKOM, HHTEIUIEKTYaIbHOM U
HPABCTBEHHOM pa3BUTHM 4YeJIOBEKa, (OPMUPOBAHHWU €ro MHUPONOHUMAaHHUS U HAIMOHAIbHOIO
camoco3HaHus. OHa oOsagaer OOJNBIION CHIIOW BO3JEHCTBHA HAa uuTaTeled, Mmpuodlas uUX K
HPAaBCTBEHHO-IKOJIOTUYECKUM IEHHOCTSM HalMd M 4ejoBeuyecTBa. buonorus dopmupyer
JTYXOBHBIN OOJINK U HPABCTBEHHbIE OPUEHTUPBI MOJIOOT0 TOKOJIECHHUS.

OOy4eHue CTYJAEHTOB OCYIIECTBISIETCS MO TPAAUIIMOHHONW TEXHOJIOTUH (JIEKINH, PAKTUKH )
C BKJIFOYEHHEM MHHOBAIIMOHHBIX YJIEMEHTOB.

C Touku 3peHHs UCMOJIB3YEMBbIX METOJO0B JICKIUH MOAPA3AEISAIOTCS CIEIYIOIM 00pa3oM:
MH(POPMALIMOHHO-00BACHUTEIbHAS JICKIHMs, IOBECTBOBATEIbHAsA, JEKIMA-Oecena, MpobIeMHas
JIEeKUHUS U T. 1.

YcTHOE WH3/I0)KEeHHE Y4eOHOro Marepuana Ha JIEKIUU JIOJDKHO KOHCIEKTUPOBAThCA.
Cnymarh JIEKIMIO HYXHO YMEThb — MOJJepKUBaThb CBOE BHHUMaHHE, IOHATh U 3allOMHUTh
YCIBIILIAHHOE, YJIOBUTH May3bl. B mpouecce M310KeHus MpenoaaBaTeaeM JEKIUN CTYACHT JOKEH
BBISICHUTH BCE HEIMOHSTHBIE BOIPOCHI. 3alUChIBaTh COJEp)KaHUE JIEKIHWHU HYXKHO 00S3aTelbHO —
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3alMCH TIOMOTAIOT TIOJICPKUBATh BHHUMAHWE, CIOCOOCTBYIOT TIOHMMAHHUIO U 3allOMUHAHHIO
YCIIBIIIAaHHOTO, TIPUBOJUT 3HAHUE B CHCTEMY, CIy>KaT OMOPOW IJs mepexona K Ooiee rirybokomy
CaMOCTOATEJIBHOMY U3Y4YECHUIO IIPEAMETA.

Meroanueckue peKOMEHAANH 10 KOHCIIEKTUPOBAHUIO JIEKIIAMN:

— 3aIUCh JOJDKHA OBITh CHCTEMHOM, MPEACTaBIATh COO00I COKpAIIEHHBIA BapUaHT JICKIIUU
npenogasatesns. Heo6xoaumo ciymars, 00 JyMbIBaTh U 3aIIMCHIBATH OJIHOBPEMEHHO;

— 3aIUCh BEAETCS 04€Hb OBICTPO, YETKO, 110 BO3MOKHOCTH KOPOTKHMH BBIPAKEHUSIMU;

—He IMpeKpaias CIylaTh IOpernojaBaresis, HY)KHO 3alUChiBaTh TO, YTO HEOOXOIUMO
ycBOUTh. Henb3s 3anuMchIBaTh Cpa3y e BbICKA3aHHYIO MBICIb IIPENOAABATENIS, CIEAYET €€ MOHATh U
MIOCJIE 3TOTr0 KPaTKO 3amucaTh CBOMMHU CJIOBAMH UJIU CIIOBaMH IpenojiaBates. BaxkHo, 4ToObl B Helt
He OB MOTEePSTH OCHOBHOM CMBICI CKa3aHHOTO

— UMEHA, JaThl, Ha3BaHUs, BBIBO/IbI, ONPECIICHHS 3alIUCHIBAIOTCS TOYHO;

— cienyer oOpaTuTh BHUMaHHE Ha O(OpPMIICHHE 3alUCH JIeKUUHU. [ KaxIoro mpeamera
3aBoguTCs o0mIast TeTpaab. OTIMYHBIM OT OCTAJIBHOTO I[BETA CIEAYET BbIAEIATH OT/IEIbHBIC MBICITU
U 3arojOBKM, COKpAaILaTh OTHENIbHBIE CJIOBA M IIPEIIOKECHMS, HCIIOJIB30BaTh YCIOBHBIC 3HAKH,
OYKBBI JIATUHCKOTO M TPEUECKOro andaBUTOB, a TaKKE€ HEKOTOpBIE MPHUEMBI CTEHOrpaduyecKoro
COKpAILICHHUSI CIIOB.

[IpakTuueckue 3aHATHS 110 AUCHUIUIMHE «BbUOTIO0TH» TPOBOJSATCA 110 CXEME:

- YCTHBIH OIPOC 10 TEOPUH B HAUaJIe 3aHATHS;

paboTa B rpymnmnax 1o pa3peueHuto pa3IndHbIX CUTYallui 10 TeME 3aHSATHS;

pelieHne TpaKTUYECKUX 3a]1ay;

WHUBUIyaJIbHbIC 33JIaHUS 1151 TOATOTOBKU K MPAKTUYECKUM 3aHITHSM.

Llenp mpakTUUECKOTO 3aHATUS - HAYYUTh CTYJICHTOB MPUMEHSITh TEOPETUUCCKUE 3HAHUS NIPU
pEeLIeHUU NPAKTUYECKUX 3a]]a4 HA OCHOBE PEAJIbHBIX JIAHHBIX.

Ha mpakTudeckux 3aHATUSX TPe00IaaoT CIeIyIOIINEe METOIBI:

BepOabHbIC (TTPe00IaTa0IIM METOIOM JIOJKHO OBITH OOBSICHECHHE);

npakTUuyeckue (MMCbMEHHBIC 3/IaHUS, TPYIIOBBIC 3a/IaHUsI U T. 11.).

BaxHpIM U1 cTy/IeHTa SBISETCSl YMEHUE PallMOHAIBFHO MOAOUPaTh HEOOXOIMMYI0 Y4eOHYIO
nutepatypy. OCHOBHBIMU JTUTEPATYPHBIMH UCTOUYHUKAMHU SIBJISIIOTCS:

- bubnuoteunsie Gouabl punnana Kyol'Y;

— DJIGKTPOHHAs OMOIMOTEeYHAsl cUCTeMa «Y HUBEPCUTETCKAst OMOIMOTEeKa OH-JIalH»;

— 3NIeKTpOHHas OnbnuoreyHas cucrema M3narenscta «JlaHby.

[Touck kHUT B OMOJIMOTEKE HEOOXOAMMO HAYMHATH C M3YUEHHUs MPEIMETHOTO Karajora u
CO3/IaHUSA CIIUCKA KHUT, MOCOOUI, METOAMYECKUX MaTePHAIIOB 10 TEME U3yUEHUSI.

[TpocMOTp KHUTH HauyMHAETCs C TUTYJIBHOIO JIMCTA, CIEAYIOLIEro nociae oonoxku. Ha HéM
OOBIYHO TOMEIIAIOTCS BCE OCHOBHBIE [aHHBIC, XapaKTEepH3YIOIIME KHUTY: Ha3BaHHE, aBTOp,
BBIXOJIHBIE JaHHBIC, JaHHbIE O Tepeu3gaHud u T.1. Ha o0opoTe TUTyIbHOTO nucTa AAETCs
aHHOTAIMs, B KOTOPOM YyKa3bIBa€TCsl TEMAaTHKa BOIPOCOB, OCBEIIEHHBIX B KHUIE, ONpEaeNsercs
KpYr 4uTaTejel, Ha KOTOPBIM OHA paccuuTaHa. boJiblloe 3HAaYEHHE UMEET MPEAUCIOBUE KHUTH,
KOTOPO€ 3HAKOMHUT YHUTATeNlsl C JIMYHOCTBIO aBTOpA, MCTOPUEW CO3/1aHUSI KHUTH, PACKPBIBAET
congepkanue. IIpounB mnpeaucioBue W MOJNYy4HMB OOIIEe NPEACTaBICHHE O KHHUTE, CIEAyeT
oOpatutbcs K ornaBieHuto. OraBleHHE KHUTH 3HAKOMUT OOy4yaeMOro C COJEpKaHUEM U
JIOTUYECKOW CTPYKTYpOHl KHHIH, TO3BOJSET BBIOpaTh HYXHBIM MaTepuan g u3ydeHus. lon
W3/1aHUs] KHUTU TIO03BOJISIET CYAMTh O HOBHM3HE Marepuana. Uem wamie KHUra U3Ma€Tca, TEM
OOJIBIITYIO IIEHHOCTh OHA TMPEACTABISIET. B KHUTE MOTYT OBITh MPUMEYaHHs, KOTOpPHIE COJAEpIKAT
pasiiiyHble JIONOJIHUTENbHBIE cBeeHUsA. OHM MeYaTaloTcsi BHE OCHOBHOTO TE€KCTa U Pa3bsACHSIOT
oTnenbHbIe BOmpochl. IlpenMernple W and)aBUTHBIC YKa3aTeNW 3HAYUTEIBHO OOJET4YaroT
MOBTOPEHHE M3JI0KEHHOTO0 B KHHUI€ Marepuana. B KOHIE KHUIMM MOXET pacroyiaraTbCs
BCIIOMoOTraTeNnbHbpId MaTepuai. K HeMy OOBIYHO OTHOCSTCS WHCTPYKIIMH, TPHIOKEHHUS, CXEMBI,
CUTYALIMOHHBIE 33/1a4¥, BOIPOCHI JIJIs CAMOKOHTPOJIA U T.1.

Jlns aydiiero mpesncTaBieHHs U 3alIOMHUHAHMS MaTepuaia 1eaecoo0pa3Ho BECTH 3allUCU U
KOHCIIEKTHI Pa3JIMYHOTO COJAEPKAHMS, & UMEHHO:
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— IIOMETKH, 3aMCUaHHs1, BBIICIICHHE TJIaBHOTO;

— IIJ1aH, T€3UCHI, BBIITUCKH, IIUTATHI;

— KOHCTIEKT, paboyasi 3anuch, pedepart, TOKIaI, JICKIUI U T.1.

Yutare y4eOHUK HEOOXOAMMO BAYMYHMBO, BHUMATEIBHO, HE NPOIYCKas TEKCTa, cTapasch
MOHATh KaXxaylo (Qpa3y, OJHOBPEMEHHO pa30upas MHpPUMEpPbI, CXEeMbl, TaOIHUIIbl, PUCYHKH,
NpUBEIEHHBIEC B YIeOHUKE.

OmHUM U3 BaXHEHIIMX CPEICTB, CIIOCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHWM, SIBISETCS
KpaTKasi 3alych MPOYUTAHHOTO MaTepHajia — COCTaBJIeHHWE KOHCIekTa. KOHCHEeKT — 3To Kparkoe
CBS3HOE WB3JIOKCHHE COACPXKAHWS TEMbI, y4eOHWKA WM €ro 4actd, 0e3 MmoApoOHOCTEH u
BTOPOCTENEHHBIX peranei. [lo cBoell CTpykType M MOCIENOBAaTEIbHOCTH KOHCIEKT JOJDKEH
COOTBETCTBOBaTh IIaHy ydeOHUKa. [109TOMYy BakHO CHa4ajga COCTaBHTH IUIAH, a MOTOM IUCATh
KOHCIICKT B BHJE OTBETa Ha BONPOCH IUTaHa. Ecnm ywyeOHMK paszfgenéH Ha HeOoJibLIMe
03arJiaBJICHHbIC YacTH, TO 3aroJIOBKM MOXKHO pPacCMaTpUBaTh KaK IMYHKTHI IUIaHA, a M3 TEKCTa
Ka)XJIOW YacTH CIIeyeT 3alucaTh T€ MBICIH, KOTOPBIC PACKPBIBAIOT CMBICI 3ar0JIOBKa.

TpeOoBanusi K KOHCIEKTY:— KpaTKOCTh, CKaTOCTh, IEJIECOOOPA3HOCTh  KaKAOTO
3aIMChIBAEMOT0 CJIOBA;

— COJIEPXKATEIILHOCTD 3aIMCH- 3alMChIBAEMbIC MBICIH CleAyeT (hOPpMYIMPOBaTh KPaTKO, HO
0e3 ymep0Oa it cmbiciaa. OOBEM KOHCIIEKTa, Kak MPaBUIIO, MEHBIIIE H3y4aeMOro TeKcTa B 7-15 pas;

— KOHCIEKT MOXXET OBbITh KaK MPOCTBIM, TaK ¥ CJIOXHBIM IO CTPYKTYPE — ITO 3aBUCHT OT
COZIepKaHUS KHUTH U LIEH e€ N3ydeHUsI.

Metouueckie peKOMEHIAIH 110 KOHCTIEKTHPOBAHUIO:

— MPEXK/Ie YeM Ha4aTh COCTABIATH KOHCIEKT, HY)KHO 03HAKOMHTBCS C KHUTOM, IPOYUTATh €&
CHayaja JIo KOHIA, MIOHSTh MPOYUTAHHOE;

— Ha OOJIOKKE TETpaJy 3alMCBIBAIOTCS Ha3BaHWE KOHCIEKTUPYEMOW KHUTU U MM aBTODA,
COCTaBJISICTCSI TUIaH KOHCIIEKTUPYEMOT'O TECTa;

— 3aIKCH JIy4Ille JeJaTh NPy MPOYTEHHH HEe OJHOr0-/IBYX a03aleB, a 1menoro naparpada wim
IJIaBbI;

— KOHCIICKTHPOBaHHE BEIETCS HE C IENbI0 MMETh ONpeAeNEHHbIC 3amucH, a JIsl Oosee
MOJIHOTO OBJIAJICHUSI COJCPIKAaHMEM H3ydyaeMOro TEKCTa, [O3TOMY B 3allUCSIX OTMEUYaeTCs |
BBIJIEIISICTCS] BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO OCOOCHHO MPUBIICKIO BHUMAHHUE;

— TIOCIIe TOTO0, KaK CJeJIaHa 3alKch CoepKaHus naparpada, rliaBbl, CIeIyeT epeunTaTh e€,
3aTeM CHOBa 00paThCs K TEKCTY U MMPOBEPUTH ce0sl, MPABUIILHO JI H3JI0KEHO COJIepIKaHHeE.

TexHHKa KOHCHEKTUPOBAHUS:— KOHCIIEKTHPYS KHUTY OOJIBIIOT0 00BEMA, 3alHCh CIEIyeT
BECTHU B 001IeH TeTpaau;

— Ha KaXJ10 cTpaHMIIE ceBa OCTaBJISAIOT MOJs MUPUHON 25-30 MM AJis 3aMKUcU KOPOTKUX
M0/I3ar0JIOBKOB, KPAaTKUX 3aMEeYaHNH, BOIIPOCOB

— KaXK/1asi CTaHHIIA TETPaJd HYMEpYeTcs;

— JUTS TIOBBIIIICHUS] YATAEMOCTH 3allFCH OCTABIISFOT MHTEPBAIBI MEXKIy CTPOKaMH, ab3amamH,
HOBYIO MBIC/Ib HAYMHAIOT C «KPACHON» CTPOKH;

— TpU KOHCHEKTHPOBAaHWU MIMPOKO HCHOJNB3YIOT Pa3IMYHbIE COKpAIIECHHS W YCIOBHBIC
3HAKH, HO HE B yIIepO CMBICTY 3alMCaHHOT0. PEeKOMEHIyeTCsl MPUMEHSTh O0IIeyOTPEOUTETbHBIC
COKpAIICHUSs, HAaPUMEP: M.0. — MOXKET OBITh; TOC. — TOCYJapCTBEHHBIH; 11.0. — TOKHO OBITH | T.II.

— HE CJIeyeT COKpalaTh MMCHA M Ha3BaHUS, KPOME OUCHDb YaCTO MOBTOPSIONINXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHMYECKOTO TIepPEIUCHIBAaHUS TEKCTa 0e3
MPOJIyMBIBaHUsSI €T0 COACPIKAHHS U CMBICJIOBOrO aHaun3a.PopMOil HTOTOBOTO KOHTPOJIS SBIISETCS
muddepentmpoBansblidi  3ader. Llenplo  muddepeHmmpoBaHHoro 3auéra N0 JTUCHUILINHE
«buonorus» sBISETCS MPOBEPKA MOJYYCHHBIX 3HAHHWU CTYIEHTOB MPHOOPETEHHBIX B MPOIECcCe
00y4eHUs JaHHOU TPEeIMETHON 00JIacTy.

Jnst Uil ¢ OTpaHMYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI MPEAYCMOTpPEHA OpraHH3aIus
KOHCYJIbTAIMH C HCIIOJIb30BAaHUEM JJIEKTPOHHOM MOYTHI.
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7. ONEHOYHBIE CPEJACTBA JJIsA KOHTPOJIA YCIIEBAEMOCTHU

7.1. Ilaciopt ¢oHIa OLIEHOUYHBIX CPEIACTB

Ne /i1 KonTtponupyemsie pa3zensl (TeMbl) YpoBeHb Haumenosanue
JUCLUILIMHBI YCBOEHUS OLICHOYHOI'O CPEJICTBA
BBenenune Xumudeckasi opranu3aius 1

1. | xnetku IIpoBepka KOHCIIEKTOB,

YCTHBIN OITPOC
Crpoenue u pyHkiun kietku. OOMeH 1 [IpoBepka KOHCHIIEKTOB,
BELIECTB U MIPEBPALICHUE JHEPTUU B YCTHBIH OIIPOC, TECT
KJIETKE.

2.

. 1 [IpoBepka KOHCIIEKTOB,
JKn3HEHHBIN UK KIETKU .
3. YCTHBII OIIPOC, TECT
4 Pa3sMHOXEeHME OPraHU3MOB. 1 IIpoBepka KOHCIIEKTOB,
" | MuguBuayanbHOE pa3BUTHE OPraHU3Ma YCTHBIH OIIpOC,
5 OCHOBBI y4eHHS O HaCJIEACTBEHHOCTH U 1 HpOBGE)Ka KOHCIIEKTOB,
HU3MEHYUBOCTH YCTHBIN OIIPOC
3aKOHOMEpHOCTH U3MeHUYUBOCTU.OCHOBBI | 1 IIpoBepka KOHCIIEKTOB,
6. | celeKIuH pacTeHH, )KUBOTHBIX U YCTHBIN OIIPOC, TECT
MUKPOOPTraHNU3MOB
[IpoucxoxaeHue U HayaJabHbIE ATAIbI 1 IIpoBepka KOHCIIEKTOB,
7. | pa3BuTus xu3HU Ha 3emie. cropus YCTHBIH OIIPOC
pa3BUTHS SBOJIIOLIMOHHBIX HeH
8 MuKpo3BOIIOLHUSA U MAKPOIBOJIIOLIHS 1 HpOBGE)Ka KOHCIIEKTOB,
YCTHBIH OIpoC,

9. | Aurponorenes. YenaoBeueckue pachl. . HpOBeEKa KOTIELICKTOB,
YCTHBIN OIIpOC

DKoJorus — Hayka o 1,2 IIpoBepka KOHCIIEKTOB,

10. | B3aMMOOTHOIICHHUSX OPTAHU3MOB MEXKITY YCTHBIHN OIpoC
co00if U OKpYKaroIIel cpeoi
buocdepa — riobanpHas 1,2 [IpoBepka KOHCIIEKTOB,

11. | sxocucrema.buocdepa u yenosex YCTHBIH OIIpOC

12 buonuka 1,2 HpOBGE)Ka KOHCIIEKTOB,

YCTHBIHN OIIPOC

7.2. Kputepuu olleHKU 3HAHU I

KoHTponb ¥ oOlEHKa pe3yabTaTOB OCBOEHMSI Y4YEOHOM AMCHMIIMHBI OCYIIECTBISETCS
[IPENOAABATENIEM B IIPOLECCE IIPOBEACHUS IPAKTUYECKUX 3aHATUN, TECTUPOBAHMUS.

Ycerublii onpoc. dopma  TEKyIIEro KOHTPOJSA, MO3BOJSIONIAS OLICHUTh OCBOCHHE
JIEKIIMOHHOT'0 MaTepuara.

Kpurepuu onieHMBaHus yCTHOTO OIpoca:

- IIOJIHOTA U IIPaBUIILHOCTH OTBETA,

- CTENEHb OCO3HAHHOCTH, IOHUMAaHHs U3y4YEHHOTO;

- SA3BIKOBOE O(pOpPMIICHHE OTBETA.
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IIpakTuyeckas padora. CpeacTBO NMPOBEPKU YMEHUN NMPUMEHSThH MOJYUYCHHbIEC 3HAHUS T10
3apaHee OMpEeesIEHHON METOIMKE AJIs peUIeHHs 3a/1a4 WM 3aJJaHuil 10 MOAYJIO WU JUCIUILINHE
B LIEJIOM.

Tecr. Cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIONIAS AaBTOMATU3UPOBATH
MpoLeAypY H3MEpPEHUsS YpPOBHS 3HAHUUW M yMEHUN oOyuaromierocsi. TecT OLIEHMBAETCs MO
KOJIMYECTBY MPaBUIIbHBIX OTBETOB (He MeHee 50%).

Kpurtepuu oneHKH 3HaHMIi CTYI€HTOB B LI€JIOM 10 AUCHUILINHE:

3HAaHMS CTYAECHTOB HAa IPAKTUYECKHX 3aHATHUAX OLICHUBAIOTCSI OTMETKAMM «OTJIMYHOM,
«XOPOIIO», KYAOBIETBOPUTEIILHO» U «HEYIOBJIETBOPUTEIHHO.

OneHka «OTIMYHO» BBICTABIISAETCS, KOTAAa CTYACHb IOKa3bIBAaeT IITyOOKOE BCECTOpPOHHEE
3HaHUe pa3zesa JUCIUIIIMHBI, 0043aTeIbHON U JOMOIHUTEIBHON IUTEPaTyphl, apryMEHTHPOBAHO U
JIOTUYECKH CTPOWHO H3JIaraeT MaTepuaj, MOKET IPUMEHATb 3HaHUS JJIs aHAJIU3a KOHKPETHBIX
CUTYyallUi.

OrneHka «XOpOII0» CTAaBUTCS MPHU TBEPIBIX 3HAHUAX paslieNa TUCHUIUIMHBI, 00s3aTeIbHOI
JUTEpaTyphbl, 3HAKOMCTBE C JONOJIHUTEIBHON JMTEPaTypod, apryMEHTHMPOBAHHOM H3JI0KEHUU
MaTtepuaia, yMEHUU IPUMEHUTb 3HAHUS /711 aHAJIM3a KOHKPETHBIX CUTYalUi.

OrneHka «ylOBJIETBOPUTEIILHO» CTaBUTCS, KOIAAa CTYACHT B OCHOBHOM 3HAeT pasjen
JUCLUILIMHBL, MOKET MPAKTUYECKU IPUMEHUTH CBOM 3HAHMUSL.

OneHka «HEYJOBJIETBOPUTEIBHO» CTaBUTCA, KOIJa CTYAGHT HE OCBOMJI OCHOBHOIO
coJiepKaHus IpeaMeTa U ¢1a0o0 3HAeT U3ydaeMbli pa3/ies AUCHUILIMHBIL.

OrneHouHbIE CpeICTBA Ul MHBAJIUIOB U JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3]I0POBbSI
BBIOMPAIOTCS C YUETOM MX WHAWBUAYAIBHBIX MICUXO(U3NIECKUX OCOOCHHOCTEH.

-[Ip1 HEOOXOJUMOCTH MHBAJIUAAM U JIMIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSMU 3/10POBbS
IIPEIOCTABIIAETCS AOMOJHUTENBHOE BPEMs ISl TIOATOTOBKU OTBETA Ha SK3aMEHE;

-[IpYM IPOBEJECHUM NPOLEIYpPbl OLEHUBAHUS PE3YJIbTaTOB OOYyUEHHs] WHBAIUIOB M JIHI[ C
OTPaHUYEHHBIMU BO3MOKHOCTSIMHM 3/I0pPOBbsl IIPEyCMATPUBAETCSl MCIIOJIB30BAHUE TEXHUUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMA OCOOEHHOCTSIMH;

-IIPH HEOOXOTUMOCTH JIIsl O0YJarOIIUXCs ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS H
MHBAJINIOB MIPOLElypa OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUs O JUCLUIUIMHE MOXKET IPOBOJIUTHCS B
HECKOJIBKO 3TaroB.

[Tponienypa oleHUBaHUS pPE3yNbTATOB OOYYEHHS WHBAJIMJIOB M JIMII C OTPaHUYEHHBIMHU
BO3MOXXHOCTSIMU  3JIOpPOBBSl [0 JUCHUIUIMHE (MOJYINIO) TMpeaycMaTpUBaeT IMpeloCTaBIECHNE
uHpopmanuu B (opmax, aJanNTUPOBAHHBIX K OrpaHUYEHHUSIM HX 370pPOBbS U BOCHPUATHUS
nH(popManuu:

Jli nu1 ¢ HapyIIeHUsIMU 3pEHHUS:

-B NeyaTHOU (hopMe yBETNYEHHBIM HIPUPTOM,

-B (hopMe PIEKTPOHHOTO IOKYMEHTA.

[l AL ¢ HapyIeHusAMH cilyXa:

-B [1le4aTHOU popme,

-B (pOpMeE 3JEKTPOHHOTO TOKYMEHTA.

Jlis 1 ¢ HapyIIeHUsIMM OIIOPHO-/IBUTATENILHOTO aIapara:

- B meyatHoi ¢opme,

-B (hopMe PIEKTPOHHOTO TOKYMEHTA.

JlanHblil TepeyeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
00y4aroIuXxcs.

Crynentsl 00s3aHbl ClIaTh 3K3aMEH B COOTBETCTBUHU C PACIUCAHUEM U YYEOHBIM IJIAHOM.
DOK3aMeH MO JUCLUUIUIMHE TpeciieAyeT Ledb OLUEHUTh C(HOPMHPOBAHHOCTh TPEOYyEeMBIX 3HAHHIHA,
YMEHHH U HaBBIKOB, pabOTy CTYyAEHTa 3a KypC, OJy4YeHUE TEOPETUUECKUX 3HAHUM, UX MPOYHOCTD,
pa3BUTHE TBOPYECKOI'O MBIIUIECHUS, NMPHOOPETEHNE HABBIKOB CaMOCTOSTENBHOM paboThl, YMEHHE
MIPUMEHSITH [MOJIyY€HHbIE 3HAHUS JUIsl pEIICHUS TPAKTUUYECKHUX 3a/1au.

28



q)opMa MNpOBCACHUA JOK3aMCHA: YCTHO MWJIM TMUCBMCHHO. Pe?)y.]'IBTaT caadyd DSK3aMCHa

3aHOCHUTCS NPEINOAABATENEM B DK3aMECHAMOHHYIO BEJOMOCTD U 3a4E€THYIO KHUXKKY.
Kpurepuu BbICTaBICHUS CTYIEHTY OLICHKH 110 IK3AMEHY.

OLICHKA «OTJIIHMYHO» BBICTABJIACTCA CTYACHTY, €CJIM OTBET apryMCHTUPOBaH, 000CHOBaH U

AaHa CaMOCTOATCIIbHAA OLICHKA U3YYCHHOI'O MaTcpualia,

OLICHKA «XOpOoLIO» CTAaBHUTCA CTYACHTY, €CIIM OTBET apryMCHTHUPOBAH, IIOCICAOBATCIICH, HO

AONYIICHBI HCKOTOPBIC HCTOYHOCTU,

OLICHKA «YAOBJICTBOPHUTCIBHO)» CTAaBUTCA CTYACHTY, C€CJIIM OTBCT ABJIAACTCA HCIIOJIHBIM H

HMECT CYIICCTBCHHBIC JIOTUYCCKHUEC HCCOOTBCTCTBHA,

OLICHKAa «HCYOOBJICTBOPUTCIIBHO» €CJIM B OTBETC OTCYTCTBYCT aprymMeHTanusa, TEéMa HE

packpeiTa.

7.3. OueHOUYHBbIE CPEACTBA AJIA IPOBEACHUS TeKYlIel aTTecTaluu

Texymmii KOHTPOJIb MPOBOAUTCS B (popme:
-ppoHTaNBHBII Oonpoc

-UHJIVMBHUAYaJbHBIA YCTHBIA OIPOC
-IIUCbMEHHBIN KOHTPOJIb

-TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepuany
-npakTudeckas (JraboparopHas) padbora
-3al[1Ta BBIIIOJHEHHOIO 3a/1aHHUS.

dopma [TpakTrueckui [Ipumepsr
aTTecTall 3HaHuA Ymenus OTIBIT Jlwambie katectsa OLICHOYHBIX
CTyJIEHTa
un (BageHue) CPEJICTB
Yeruwiii | KonTposib Ornenka Ornenka O1enka KonTposbabie
(muceMe | 3HAHMI MO YMEHHUS HaBBIKOB CIOCOOHOCTH BOIIPOCHI 110
HHBIH) OmpefieNieHH | pa3iauydarh | paboThI ¢ OTepaTUBHO U TeMam
onpoc BIM KOHKPETHBI | JINTEPATypHBIM | KQ4€CTBEHHO MPUIIAratoTCst
o npobieMamM € IOHATUSL | U UICTOYHUKAMM | OTBEYaTh Ha
TeMaM MOCTaBJICHHBIC
BOITPOCHI
[Ipaxktnu | KoHTpouss Onenka Onenka Onenka Temsl pabot
€CKHe 3HaHUH 1O yMEHUs HAaBBIKOB CIIOCOOHOCTH K MPUIIAralTCst
(;mabopar | ompeneneHH | pa3nuyaTh | pabOTHI ¢ CaMOCTOSITEJIbHOU
OpHBIE) | BIM KOHKPETHBI | JTUTEpaTypHbIM | paboTe U aHATH3y
paboTel | mpobiemMam € TIOHATUSL | M UICTOYHUKAMH | JIUTEPATYPHBIX
HMCTOYHHKOB
Tectupo | Konrposnb Ouenka Ornenka Orenka Bompocsr
BaHHE 3HaHUM 1O yMEHUs HAaBBIKOB CIIOCOOHOCTH MPUIIAralTCst
OTIpENIEJIEHH | pa3inyaTh | JOTUYECKOTO OTIEPATUBHO U
BIM KOHKPETHBl | aHaJIU3a U KaueCTBEHHO
npoOaemMam € TIOHATHUSL | CHHTE3a MPHU OTBEYaTh Ha
COMOCTABIICHUH | TIOCTABJICHHbBIE
KOHKPETHBIX BOIIPOCHI
TOHSTUHI

7.4. OueHo4YHbIE CPeACTBA ISl MPOBEACHNUSI IPOMEKYTOYHOM aTTecTAllUN

[IpomMexxyTouHas arrectanus
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. | JInunsle [Tpumepsl
®opma IIpakTrueckui
SN 3HaHUS YMenus ONBIT (BITAETS) KauecTBa OILICHOYHBIX
CTYJEHTa CPEICTB
Hudzauer KonTponb Onenka Onenka Onenka Bonpocsr:
3HAHUA YMEHHUS HaBBIKOB CIIOCOOHOCTH | MpUJIararoT
0a30BBIX MOHUMATh JIOTHYECKOTO TPaMOTHO U cst
MOJIO)KEHUN | CHEIHAlIbHY | COTOCTaBJICHHS | YETKO
B o0Jiactu 10 u W3Jarath
A3BIKO3HAHU | TEPMHUHOJIOT | XapaKTepUCTHK | MaTepHal
A 1500y 1 00bEKTOB
OrneHka OneHka OneHka 3amaun
YMCHHUSI HAaBBIKOB CIIOCOOHOCTH | TpUJIararoT
peliaTth JIOTUYECKOTO IrPaMOTHO U cst
TUTIOBBIC MBIIIJICHUS TIPU | YETKO
3aJ1aud B pEIlIeHUH 334 | U3J1araThb Xo0Jl
obmactu B o0yacTH pereHus
npodeccuon | mpodeccuoHans | 3a1ad B
aJIbHOMN HOM obnactu
JESITENIbHOCT | IeATEIbHOCTH npodeccuonan
u bHOM
JeSITeIbHOCTH
u
apryMEeHTHPOB
aTh
pe3ynbTaThl

KoHTpoJIb M OLleHKa pPe3yIbTaTOB OCBOCHHS 0011e00pa30BaTeIbHOM JUCIUIUINHEI PACKPBIBAFOTCSI

Yyepe3 AUCIUILUTMHAPHBIC PE3yIbTaThl, HAalpaBJIeHHbIC Ha (opMUpOBaHHE OOIIHNX H

npoeCCHOHATBLHBIX KOMIIETEHIIMI M0 pa3/iejaM U TeMaM CO/IepKaHus yaeOHOro MaTepuasa

Oo0wmasn Pa3znen/Tema Tun oneHOYHBIX MEePONPUATHIA
KOMIIeTeHI U
b |
Paznea 1. Knerka — TectupoBanue
CTPYKTYPHO-
(pyHkuuonaiabHasg
eIMHMIIA }KUBOT'0
OK 02 buonorusa xak Hayka. 3anosHeHne TabIMIIbI ¢ OTTMCAaHUEM METOO0B
Oo6mas MHUKPOCKOIIMPOBAHMS C UX IOCTOMHCTBAMH U
XapaKTEpUCTHKA )KU3HHU | HEJOCTATKAMH.
3anonHeHue Tadbauiel «Bkiaa yueHbIX B pa3BUTHE
OHOJIOT U
3anoJiHeHnEe CPAaBHUTEIBLHOM TabIUIIBI CXOACTBA U
pa3Iuunii KUBOTO U HE )KUBOTO
OK 01 CtpyKTypHO- OuenuBaemasi JUCKyCCHUs IO BOIPOCaM JIEKIIUH
OK 02 (dbyHKIMOHATBHAS [IpakTnueckoe 3ausatue. [IpeacraBienne yCTHBIX
OK 04 OpraHu3alys KJIETOK COOOIIIEHUH ¢ TIPEe3eHTaIlMeH, TOATOTOBICHHBIX TI0

MNEPCUYHIO UCTOYHUKOB, pPCKOMCHAOBAHHBIX
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npenoaaBaTeiicM

OK 01 CrpyKTypHO- @pOHTAIBHBIN OIIPOC
OK 02 (byHKIMOHATILHBIE Pazpabotka rioccapus
(bakTopbl Pemmenue 3a1a4 Ha onpeziesieHue MOoCiIe10BaTeIbHOCTH
HACJIEICTBEHHOCTHU HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B Clly4yae
M3MEHEHUS NOCIIeI0BaTeNbHOCTH HyKieoTua0B JJHK
OK 02 OOMeH BelecTB u OpoHTaNIBHBIN OIIPOC
MpeBpalleHe SHEPTruu | 3arojJHeHHe CPAaBHUTEIbHOM TaOIUIIbI
B KJIETKE XapaKTePUCTHK TUIIOB 0OMEHA BEIIECTB
OK 02 JKu3HEeHHBIN UK OOcyxIeHne 10 BOIPOCaM JICKIIHH
OK 04 KJIETKU. Muto3. Meiio3
Pa3nen 2. Ctpoenune u | TectupoBanue
GyHKUMM opraHusmMa
OK 02 Crpoenue opranuzma OueHnBaemasi JUCKYCCUS
OK 04
OK 02 ®opmbl pa3sMHOKEHUS | OPOHTAIBHBIN OIIPOC
OpraHHU3MOB 3anonHeHue TabIuIbl ¢ KPATKOM XapaKTepUCTHKON U
npuMepamMu GopM pa3MHOKEHUSI OPTraHU3MOB
OK 02 OHTOreHe3 pacTeHuil, Pemenue 3agay, onpoc
OK 04 JKMBOTHBIX U YEJIOBEKA
OK 02 3aKOHOMEPHOCTHU OpoHTaNBHBIN OIIPOC
OK 04 HacJaeI0BaHUs Pemienue 3aa4d Ha onpeieieHue BEPOSITHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
MOHO-, -, TOJIMTUOPUTHOM H aHAJIM3UPYIOIIEM
CKpEIIMBAHNUU, COCTABJICHNE T€HOTUITNYECKUX CXEM
CKpEIIUBAHUS
OK 01 CuennenHoe Pemenue 3aau Ha onpe/esieHne BEPOATHOCTH
OK 02 HacJIeJOBaHHe BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MTPH
MIPU3HAKOB CLICTUIEHHOM HAaCJIEI0BAaHUU, COCTABJICHNE
T€HOTHUIMYECKUX CXEM CKPEILIMBAHUS
OK 01 3aKOHOMEPHOCTH Pemenue 3aa4 Ha onpesiesieHne TUIIa MyTalluK [IPH
OK 02 U3MEHYUBOCTH nepeiaue HaclIeICTBEHHBIX IIPU3HAKOB, COCTABIICHUE
OK 04 TEHOTUIIMYECKUX CXEM CKPELUBAHUS
Pa3nea 3. Teopus
IBOJIIOLMHU
OK 02 Hcropus @pOHTAIBHBIN OIPOC
OK 04 3BOJIIOLIMOHHOTO yueHus. |Pa3paboTka rioccapus TEpMUHOB
MukposBontonus
OK 02 MakposBonronus. OneHnBaemasi JUCKYCCHUS: UCIOJIb30BAHUE
OK 04 Bo3HukHOBEHME 1 apryMeHTOB, OMOJIOTMYECKON TEPMUHOJIOTUU U

Pa3BUTHC ) XU3HU HA

CHUMBOJIMKH IJIA JOKA3aTCIbCTBAa pOJACTBA OPTraHN3MOB
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3emite

pa3HBIX CUCTEMATHUYECKUX TPYIIT
Pa3paboTka n1eHTHI BpeMEHH BOSHUKHOBEHHUS U
pa3BUTHUSA KHU3HU Ha 3emiie

OK 02 [Ipoucxoxnenue OpoHTaIBHBIN OIIPOC
OK 04 YyeJoBeKa — Pa3paboTka 1eHThI BpeMEHHU TPOUCX 0K ICHHUS
aHTPOIIOTEHE3 YenoBeKa
Pa3nesn 4. Jxonorus
OK 01 DKOJIOTUYECKHUE Ormpoc 1o PKOIOTHYECKUM (haKTOpaM U cpeaam KU3HU
OK 02 (haKkTOpBI M CPeIbl JKU3HH |OPTaHU3MOB
OK 07
OK 01 [Tonmynsiums, CocTaBieHHUe CXeM KPyroBOpOTa BEIIECTB, UCIIOIb3YsI
OK 02 COO0O0IIIeCTRa, MaTepUabl JTCKIIUU
OK 07 9KOCHCTEMBI Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJJaHuH 110 IEPEHOCY BEIIECTBA U YHEPTUU B
HKOCHCTEMAX C COCTABJIEHHE TPOPUUECKUX Lenel U
nupaMu]i GMOMacChl U SHEPTUU
OK 01 buocdepa - rmodansuas |OneHUBaeMas TUCKYCCUS
OK 02 JKOJIOTMYECKas cucrema
OK 07
OK 01 Bnusuaue
OK 02 AHTPOIIOT€HHBIX
OK 04 ¢dakTopoB Ha Ouochepy
OK 07
OK 02 Bnusiaue conuaabHO- OueHuBaemasi AUCKyCCUs
OK 04 JKOJIOTUYECKUX "BiusiHue abnoTuyeckux (pakTOpoB Ha YeJIOBEKa
OK 07 (bakTOpOB Ha 370pOBbE  |(HU3KHE U BBICOKHE TeMIeparypsl)"
YesioBeKa
Pa3nen 5. buosorust B |3amura Kelica: IpeACTaBJICHNUE PE3YIbTaTOB PEILICHUS
KM3HU KEWCOB (BBICTYIIJIEHUE C MTPE3EHTAINEH )
OK 01 buotexHonoruu B >xu3Hu | Beinmonnenue kelica Ha aHamu3 HHPOPMALUHU O
OK 02 KaXXJ10r0 HAyYHBIX JOCTH)KEHUSX B 00JIACTU T€HETUYECKUX
OK 04 TEXHOJIOTHH, KJIETOYHOW MHKEHEPUH, TTUIIEBBIX
K 1.2 OMOTEXHOJIOTHH (110 TpymnIaM), MpeICTaBIeHNE
pPE3yJbTATOB PEIICHUS KEHCOB
OK 01 [IpombinnenHas BrimonHenue keiica Ha aHaU3 UHQOPMAIUK O
OK 02 OMOTEXHOJIOTHS Pa3BUTHU MPOMBIIIIEHHON OMOTEXHOIOTUH (110
OK 04 rpyImmam), IpeJcTaBIeHUEe Pe3yJIbTaTOB PELICHHUs
I[IK 1.2 KEWCOB
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7.4.1.1lpumepHbIe TECTOBBIE 3aJaHHUS ISl IPOBEACHUS TEKYLIEero KOHTPOJIs
TemaTudeckuii Tect mo TeMe «CTpoeHHe M PYHKIIUM KJIETOK»

1 BapuanT
K xaxnoMy 3a1aHHI0 YaCTH A JaHO HECKOJIbBKO 0TBETOB, U3 KOTOPBIX TOJIbKO OUH
BepHbIil. BbiOepuTe BepHbIii, 10 BallleMy MHEHHUIO, OTBET.
A1 Hayka, uzydaromasi KJI€TKy Ha3bIBaeTCs

1). ®usnonoruei 3). Anaromueit

2). llutonorueit 4). DMOpuonorueit

A2 Kakoii yueHbIi yBUJIEN KJIIETKY C TOMOIIBIO CBOEI0 MUKpPOCKOMa?

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

2) T. lIsauu 4). P. Bupxos

A3 DnemeHTapHast OMOIOTUYECKAsi CHCTEMa, CIIOCOOHAst K cCaMOOOHOBIICHUIO, - 3TO

1). Kirerounslii ieHTp 3). Iloako>kHas )KMpOBas KJIeTUYaTKa
2). Mbl1ieyHo€e BOJIOKHO cepaua 4). ITpoBopsiiiast TKaHb PacTEHUs
A4 K npokapruoTaMm OTHOCSTCS

1). Dnonest 3). Kumeunas nanouxa

2) lllamMmnuHbOH 4). Uudyzopus-tydenpka

AS OCHOBHBIM CBOMCTBOM I1JIa3MaTU4YECKOW MEMOpaHBI SIBJIIETCS

1). IlonHas mpoHUIIAEMOCTh 3). U36uparenbpHasi MpOHUIIAEMOCTh
2). [lonHast HEMPOHUIIAEMOCTh 4). N3buparenbHas MoIylnpoOHUIIAEMOCTh
A6 Kakoil Buj TpaHcropTa B KJIETKY HJET € 3aTpaTod IHEPrun

1). Juddy3us 3). IlunouunTo3

2). Ocmoc 4). TpancnopT MOHOB

A7 BHyTpeHHSS OTYXKUAKas Cpeaa KIETKH - 3TO

1). Hykneomnnazma 3). LlutockeneT

2). Bakyoub 4). utonnazma

A8 Ha kakom pucyHke n3o0paskeHa MUTOXOHIPUS

A9 B pI/I6OCOMaX B OTJIMYUC OT JIN30COM IMPOUCXOAUT

1). CunTe3 yrieBoJoB 3). OxucneHyne HyKJIEUHOBBIX KUCIIOT
2) Cunre3 GenKkoB 4). CuHTe3 TUMHJIOB U YTIIEBOIOB
A10 Kakoii opraHouji NIpUHUMAET Y9aCTUE B JCJICHUU KIETKH

1). lutockener 4) KneTouHslii IeHTp

2). Llentpuosb 5). Bakyonb

Al1 I'arutoniHbI HAGOP XPOMOCOM UMEIOT

1). XKupossie kieTku 3). KieTku CitoHHBIX kKele3 YelloBeKa
2). CnopaHruu n1mcra 4). SliitiekeTky roayost ¥ BOPOObs
A12 B coctaB XpOMOCOMBI BXOST

1) JIHK u Gemnox 3). PHK u Genok

2) JHK u PHK 4). beok u ATD

A13 I'maBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SIIpa SIBJISIETCS
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1). Xpomocomsl 3). Anpeiuku

2). Pubocomsl 4). Hykneomna3zma

Al4 I'pubHast KJIeTKa, Kak U KJIeTKa Oakrepuit

1) He umeer simepHOi 0007109KH 3). He umeer xsoporuiactoB

2) NmMeeT 0THOKIETOYHOE CTPOCHHE TeNa 4). ImeeT HEKIIETOYHBIN MULICIIHI

3aiaHus ¢ MHOKECTBEHHBIMU BAPDUAHTAMM OTBETOB: HA COOTBETCTBHE U BbIOOP 3
BEPHBIX 0TBETOB

B1 YcranoBuTe COOTBETCTBUE MEXKTY OCOOCHHOCTSIMU CTPOCHHMS, PYHKITUEH U OpPTraHOHMIOM
KIICTKH

OcoOeHHOCTH CTPOCHUS, (PYHKITHH Opranonn
A). Paznnuaror MeMOpaHBbI TIaIKHUE U IIEPOXOBATHIE 1). Kommekc I'onbaxu
B). O6pa3yroT ceTh pa3BETBICHHBIX KAHAJIOB M MOJOCTEH 2). OIIC

B). O6pa3yioT yruiomeHHbIe IUCTEPHBI U BaKyOJIH
I'). YyacTtByeT B cuHTE3€ OCIIKOB, )KHPOB
). DopMUpyIOT ITU30COMBI

A B B r il

Bri0epuTe TP BepHBIX 0TBETA U3 HIECTH
B2 JlaiiTe xapakTepucTUKY XJoporiactam?

1). CocTouT U3 IIIOCKUX LIUCTEPH 4). Conepxur cBoro mosiekyiny JTHK

2). Umeet ogHOMEMOpaHHOE CTPOEHUE 5). YuacTBy1oT B cunTeze ATO

3). Umeet nBymeMOpaHHOE CTPOCHHUE 6). Ha rpanax pacnomnaraercs
XJOPOGHUILT

B3 Yem pactuTenbHas KJIE€TKa OTIMYAETCS OT KUBOTHOM KJIETKHU?

1). ImeeT Bakyosub C KJIETOYHBIM COKOM

2). Knero4nast creHKa OTCYTCTBYET

3). Cioco6 nmuTaHus aBTOTPOGHBIN

4). Nmeet KJIETOYHBIN LIEHTP

5). Mmeet X10poIIacTel ¢ XJI0pohUILIOM

6). Crioco6 nutanus rerepoTpodHbIi

3agaHus co CBOOOAHBIM OTBETOM:

JlaiiTe cBOOOIHBIN pa3BEepHYTHIN OTBET HA BOIIPOC.

C1 Kakoe 3Hauenue i GOpMUPOBAHUS HAYYHOTO MUPOBO33PEHHS UMEIIO CO3aHNe
KJIETOYHOU Teopuu?

C2 Kaxkas B3aumocBsa3s cymectsyeT Mmexay D11IC, kommiekcoM 'onbiku u muzocomMamMu?

C3 Kakoe npenMyIecTBo J1aeT KIETOYHOE CTPOCHHE KUBBIM OpraHu3Mam?

C4 HaiinuTe ommoOKy B IPUBEIEHHOM TEKCTE. YKaKUTE HOMEPA MPEIOKEHHH, B KOTOPBIX
c/ieJIaHbl OIMOKH, UCTIPABbTE HX.

1. bakTepuu THUEHUS OTHOCAT K DYKapMOTUYECKUM OpraHu3mam. 2). OHU BBIOIHSIOT B
MIPUPOJIE CAHUTAPHYIO POJIb, T.K. MUHEPATU3YIOT OPTaHUYECKHUE BEIIEeCTB. 3). DTa rpymnma OakTepuid
BCTYIAET B CAMOMOTHYECKYIO CBSI3b C KOPHSIMU HEKOTOPBIX pacTeHuil. 4). K 6akrepusm Taxxe
OTHOCST npocTedmx. 5). B OnaronpuaTHeIX ycaoBUsAX OaKTEPUH Pa3MHOXKAIOTCS MPSMBIM
JIEJIEHUEM KJIETKHU.

2 BapuaHT
K kaxkaomy 3a1aHHI0 YaCTH A 1aHO HECKOJIBKO 0TBETOB, U3 KOTOPBIX TOJBKO OUH
BepHBbIii. BbiOepuTe BepHblii, 10 BalieMy MHEHHIO, OTBeT.

A1 Ilutonorus — 3To HayKa, U3ydaromas
1). TkaHeBbIl ypOBEHb OPraHU3AlMU KUBOM MaTepUH
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2). OpraHu3MeHHbIN ypOBEHb OPraHU3alMH KUBOU MaTEPUU

3). Kinerounslii ypoBEeHb OpraHU3aIliy )KUBON MaTepUn

4) MouneKysipHbIi YpOBEHb OpraHU3aluK )KUBON MaTEpUU
A2 Co3garensiM KJIETOYHON TEOPHUH SIBJISAIOTCS?

1). Y. JapBun u A. Yomiec 3). P.T'yk u H. I'pro

2).I'. Mennens u T. Mopran 4). T. lIBarn u M. Illnetinen
A3 DnemeHTtapHas OHoJIOTHYECKas crcTeMa, 00J1a1atoMias CIoCOOHOCTHIO TTOAIEPKUBATh
MTOCTOSIHCTBO CBOEr0 XMMUYECKOTO COCTaBa, 3TO

1). MpliiieuHoe BOJIOKHO 3). [opMOH MIUTOBUIHOM >KEJe3bl
2). Anmapat I'onbmku 4). MeXKJIETOUYHOE BEIECTBO
A4 K npokapuoTaM He OTHOCSTCS
1). Iuano6akrepuun 3). Kumreunas namodka
2). KnyOeHbKoBBIC OaKTepUU 4). YenoBek pa3yMHbIN
AS Ilnazmarnueckass MeMOpaHa COCTOMUT U3 MOJICKYJI
1). JIununos 3). Jlunuos, 6ENTKOB U YIIIEBOJOB
2). JlunuaoB u OEIKOB 4). benkor
A6 TpaHcnopT B KJIETKY TBEP/bIX BEIIECTB HA3bIBACTCS
1). Auddyzus 3). [lunonuTo3
2) ®aronuTos 4). Ocmoc
A7 llutomnia3ma BBINOIHAET QYHKITUT
1). ObecnieunBaet Typrop 3). YyacTByeT B yJaJICHUH BEIIECTB
2). BIMOAHSET 3alUTHYIO PYHKIIHIO 4). MecTo HaX0X/I€HUs OPraHOUIOB
KJIETKH

A8 Ha xakom pucyHke u3o0pakeHa XJIOpOIiacT

A9 MUTOXOHAPUU B KJIIETKE BBITOJHSIIOT (YHKITHIO
1). OxucieHust OpraHu4eCKUX BEIIECTB 10 HEOPTaHUIECKHIX
2). XpaHeHus U niepesadn HacJleCTBEHHONW HH(popMaluu
3). TpancnopTa opraHU4eCKMX U HEOPTAHUYECKUX BEIECTB
4). O0Opa3oBaHMs OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX C MCIOJIB30BAHUEM CBETA
A10 B nmu3zocomax, B OTIMYUE OT pUOOCOM MPOUCKOAUT
1). CunTe3 yriaeBoaoB 3). Pacmieniienue nuTaTebHBIX BEIIECTB
2). CuHTe3 OeNKOoB 4). CuHTe3 TUNHJIOB U YTJIEBOJOB
A11 OnuHakoBbIi HAOOP XPOMOCOM XapaKTEPEH IS
1). KiteTok KOpHsI IBETKOBOT'O PaCTEHUS
2). KopHeBbIX BOJIOCKOB
3). Knetok oTocunTe3upytomei TkaHu JucTa
4). 'amer mxa
A12 Mecto coenMHEHHS] XpOMATHU] B XpPOMOCOME Ha3bIBAECTCS

1). LlenTpuomnsb 3). XpoMaTuH
2). LlenTpomepa 4). Hyxneounn
A13 S npelky y4acTByrOT
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1). B cunrese 6enkoB 3). B yaBoenuu xpomocom

2) B cuntese p-PHK 4) B xpaneHuu u niepeaade HacaeACTBEHHOMN
uHpopManun
Al14 Otnuuue *XUBOTHOM KJIETKH OT PACTUTEJIHLHOM 3aKII0YaeTCs B
1. Hanuune kiaeTounoit 000JI0YKY U3 HEILTI0N03bI
2. Hanuuue B nuToImazMe KIeTOYHOTO EHTpa
3. Hanmuune nnactung
4. Hanuuue Bakyoseil, 3al0JHEHHBIX KIETOYHBIM COKOM

3aiaHus ¢ MHOKECTBEHHBIMU BAPDUAHTAMM OTBETOB: HA COOTBETCTBHE U BbIOOP 3

BEPHBIX 0TBETOB
B1 YcranoBuTe cOOTBETCTBHE MEXAY OCOOCHHOCTSIMU CTPOCHHUSI, DYHKIIUEH U OPraHOUIOM KJIETKH

OcobenHocTu cTpoeHUs, PyHKIIUN Opranoun
A). Conep>XUT MUrMEHT XJIOPO(HILT 1). MuTtoxouapust
B). OcymiectBiisier sHepreTUUecKuii 0OOMEH B KIIETKE 2). Xnoporact

B). OcymectBusieT nporece (oToCHHTE3a
I'). Buyrpennss memOpaHa o0pa3yeT CKIaJIKH - KPUCTHI
). OcuoBHas Qynkuus — cuate3 ATD

A B B r il

Bbi0epuTe TpU BepHBIX 0TBETA U3 IIECTH

B2 JlaiiTe xapaktepucTuky KoMmIuiekcy ['onbmxu
1). CocTouT U3 CEeTH KaHAJIOB U TOJIOCTEH
2). CocTOUT U3 LUCTEPH U My3bIPHKOB
3). O6pa3yroTCst TM30COMBI
4). YyacTByeT B yIIakKOBKE BEIIECTB
5) YuactByet B cunteze ATD
6). YuacTByeT B cuHTe3e Oenka
B3 BriOepute Tpu npu3Haka NpoKapuOTUYECKOM Ki1eTKu?
1). Umeetcs sapo
2). Knetoynast creHKka MpecTaBieHa MypeMHOM W EKTUHOM
3). HacnencTBeHHBIH anmapar pacnojaraeTcs B IUTOIUIa3Me KIETKH
4) NmeeT KIETOUYHBIN LIEHTP
5). Mmeet XJ10poILIacThl € XJI0POPUILIOM
6). B nuromnia3zme pacnosaratorcs puo0oCoOMbI

3agaHus co CBOOOAHBIM OTBETOM:

JlaiiTe cBOOOAHBII pa3BEpHYTHIM OTBET Ha BOIPOC.
C1 IIpoananu3upyiTe pUCYHOK, HA KOTOPOM HU300PaKEHBI PA3TUYHBIC SYKAPUOTHUECCKUE KIIECTKHU.
O yem Bam roBoput npenioxeHHas B HeM HHpopManus?
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C2 OO6mas Macca MUTOXOHJIPHIA IO OTHOIIICHHIO K MAcCe KIJIETOK PAa3IMYHBIX OPTaHOB KPBICHI
COCTaBJIAET B MOKEIYI0YHOM xkene3e — 7,9%, B neuenu — 18,4%, B cepaue — 35,8%. [louemy B
KJIETKaX 3TUX OPraHOB Pa3IMYHOE COACPKaHNE MUTOXOHIPUIA?

C3 CpaBHHTE MEXIY COOOM OHOKIECTOUYHBIN M MHOTOKJIETOYHBIN opranu3M. KTo u3 HuX nMeer
MIPEUMYIIECTBO U B YeM OHO BBIPAKaeTCs?

C4 HaiiguTe omuOKy B IPUBEACHHOM TEKCTE. YKOKUTE HOMEpa MPEAT0KEHUHN, B KOTOPBIX
ClIeJTaHbl OIIMOKH, UCTIPABBTE UX.

1). Bce 6aktepuu no criocody NUTaHus ABIAIOTCA rereporpodamu. 2). A30ThuKcHUpyrome
OakTepun 00eCTIeYMBAIOT THUEHUE MEPTBBIX OPraHNYECKUX BemlecTB B ouse. 3). K rpymme
a30T(PUKCATOPOB OTHOCAT KIIyOEHBKOBBIX OakTepuii. 4). BoOOBbIE pacTeHUs 3a CYET MOCTYMAIOIINX
B UX KJIETKY CBSI3aHHOTO a30Ta CHHTE3UPYIOT Oelok. 5). I'pynma canporpodHbIx 6akrepuii
UCIOJIB3YIOT AJIsl MeTaboIM3Ma SJHEPTUIO OT OKUCIICHHUS] HEOPTaHUYECKUX COCTUHEHUI,
MOCTYMAOUINX B KIETKU U3 CPEJIBI.

OTBeTHI HA TECTHI

1 Bapuant
Yacts A
Al A2 A3 A4 A5 A6 A7
2 3 2 3 4 4 4
A8 A9 Al10 All Al2 Al3 Al4
3 2 4 4 1 1 3
Yacts B
B1 B2 B3
22121 346 135
Yacts C

Cl. Knerounasg Tteopus — CBHUAETEIBCTBO TOTO, YTO PACTEHHUS M JKUBOTHBIE HMEIOT €AUHOE
npoucxoxaeHue. Kinetounast Teopus mociaykujaa OJHONW U3 MPEANOChIIIOK BOSHUKHOBEHUS TEOPUH
spomonuu Y. JlapBuna.

C2. CunresupoBannbie Ha MmeMmOpanax DIIC Genku. [lonucaxapuapl, KUPbl TPAHCIOPTUPYIOTCS K
KoMIUIeKCY ['0nbmkH, KOHJAEHCHPYIOTCSI BHYTPU €ro CTPYKTYpP M «YIIAKOBBIBAIOTCS» B BHJE
CeKpeTa, IOTOBOTO K BBIICJIEHUIO. 371ech ke (POPMUPYIOTCA U JIM30COMBI, YYacTBYIOIIUE BO
BHYTPHUKJIETOUHOM IHIIEBAPEHUH.

C3. Kaxnas KJIeTKa BBIITOJIHAET OTIEIbHYIO0 (PYHKIIMIO U TPU MOBPEXKICHUH OJHON KJIETKU- IPYTHX
STOT MPOLIECC HE 3aTparuBaeT U GyHKIMOHUPOBAHUE KIIETOK HE MPEKpaIaeTcs.

C4. 1). baktepun OTHOCATCS K NPOKAPUOTUYECKUM oOpraHusma. 3) Ota rpynmna OakTepuu He
BCTYIAeT B CUMOMOTHYECKYIO CBSI3b C KOPHSIMM HEKOTOPBIX PACTEHHUH, 3Ta CBOWCTBO XapaKTEPHO
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Ui KIyOeHbKOBBIX (a3oTdukcupytomux) Oaxtepuil. 4) Ilpocteiimme opraHu3Mbl OTHOCATCS K
OJTHOKJIETOYHBIM OpPTaHU3MaM.

2 BapuaHT
Yacts A
Al A2 A3 A4 A5 A6 A7
3 4 1 4 2 2 4
A8 A9 Al10 All Al12 Al3 Al4
4 1 3 4 2 2 2
Yacts B
B1 B2 B3
21211 234 236
Yacte C

C1. Ha nanHOM pHCyHKE N300pa’keHbl Pa3IMYHbIC YYKAPHOTHIECKUE KIETKA KaK OJHOKJIETOYHBIX,
TaK 1 MHOT'OKJIETOYHBIX PACTEHHH U MKHUBOTHBIX. TUIIMYHON KJIETKHU B IPUPOJIE HE CYILECTBYET, HO
BCE JYKAPHOTHUYECKHE KJIETKM TOMOJIOTHYHBI, W Yy TBICAY PA3JIMYHBIX THUIIOB KJIETOK MOXHO
BBIJICJIUTh O0IIMe 4epThl cTpoeHus. Kaxaas KieTka COCTOUT M3 HEPa3phIBHO CBA3AHHBIX MEXKIY
co0O0# YacTei: IIa3MaTuIecKoi MeMOpaHsbl, Apa ¥ [MUTOIIIa3Mbl C OPTaHONIAMU.

C2. Pa3Hoe KOIMYEeCTBO MUTOXOH/IPUH B KJIETKaX CBA3aHO C KoiumdecTBOM 3Heprun AT®, kotopoe
3aTpayrBaeTCsl Ha BBIOJHEHHE OpPraHoM paboTel. Mcxons w3 aHanmM3a JaHHBIX MOXKHO CJHIENaTh
BBIBOJI, YTO 00JIbIIIast pab0Ta BBIOJIHACTCS CEPALIEM.

C3. OnHOKIJIETOYHBIH OpPraHWU3M HCIONHSET BCe (QYHKIHMH, TPHUCYIIHE LEJIOMY OpTaHH3MY.
ITosToMy ruGHeT KieTKa-TUOHET BEeCb OpraHu3M. Y MHOTOKJIETOYHOIO OpraHu3Ma KJIETKU
CTNEIUAIM3UPOBAHEl MO CBOMM (QYHKIHMSAM W THOETh KIETKH HE BBI3BIBACT T'HOENHM IENIOro
OpraHuzMa.

C4. 1). Ina OGaxrtepuii XapakTE€pHbI HE TOJBKO TeTePOTPOQHBINA, HO AaBTOTPOGHBIA CIIOCOOBI
nuTaHuu. 2) Azotdukcupyromme 0akTepun SBISOTCS cuMOnonTamu. 5) CanpoTtpodHbie OakTepuu
SBIISTIOTCS TETEPOTPOdamMu, a He aBTOTPOPaMH.

7.4.2. IIpumepHbIe BONPOCHI 11l IPOBEACHUS IPOMEKYTOYHOM aTTeCTAllUN
(InddepeHuupoBaHHbIN 324€T)

Bomnpocs! k nuddepenpoBannomy 3adety (1 cemectp)

1. Ponp Guonoruveckux Teopuil, uaei, runores B popMHUpOBAHUHN €CTECTBEHHOHAYYHOMN
KapTUHBI MUDA.

2. CymHOCTb )KU3HU U CBOICTBA )KHBOTO.

3. YpoBHU OpraHu3aluu KU3HU.

4. Xumnueckuii cocraB kieTku. Heoprannyeckue Bemecta. OpraHuueckie BellecTBa.
Jlunuas! ¥ yraeBoasl.

5. Oprannueckue BemecTBa kieTku. benku. HykienHoBble KUCTOTHI.

6. Opranouas! kietku 3ykapuot: IIIC, kinerounas MemOpana, anmapar [ onbmxkwy,
JIU30COMBI, MUTOXOHAPUH, TJIACTHU/IBI.

7. Knerounoe si7po: saaepHast 000104Ka, AACPHBIA COK, SJIPHIIIKO, XPOMATUH

8. XpomocoMsl. Sapo o0si3aTeTbHBIN KOMIOHEHT KJIETOK DYKapHOT.

9. Crpoenne M (HyHKIIMHU XPOMOCOM. 3HaYEHHE OCTOSHCTBA YUCIIa U (POPMBI XpPOMOCOM B
KJIETKaX.

10. IIpokapuoTHueckas KieTKa.

11. Pa3MHOXXEHHE Ba)KHEUIIIEe CBONCTBO YKMBBIX OPTaHU3MOB.

12. TlonoBoe u Gecrosioe pa3MHOXKEHHUE.
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13. Meiio3. O6pa3oBaHue MOJIOBBIX KJIETOK U OIUIOAOTBOPEHHUE.

14. DMmOpuoHanbHBIN dTan oHTOreHe3a. OCHOBHBIE CTaIMHM SMOPHOHAIBHOTO PAa3BUTHSL.

15. I'eneTnka HayKa 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U U3MEHUYMBOCTH OPTraHU3MOB.
I""Menzenb 0OCHOBONOJIOKHUK T€HETUKU

16. 3akoHbl reHeTHKH, ycTaHoBieHHbIE [.Menaenem. MoHorudpuHoe

17. luruGpuaHoe CKpeuMBaHue

18. XpomocomHas Teopust HaCIEeICTBEHHOCTH. B3anMo ielicTBUE TeHOB.

19. I'enetuka nomna. CrernyieHHOE ¢ TIOJIOM HacjeI0BaHuE.

20. 3HaueHue TEHETUKY 7S CEeKIIMU U MeauIMHbL. HacnencTBeHHbIe 00JIe3HU YellOBeKa,
UX MPUYUHBI U TPOPUIAKTHKA.

21. Konnenuus Buaa, €ro KpUTEpUH.

22. llonynauusi—cCTpyKTypHasi €IMHUIA BUAA U YBOJIIOLIUU.

23. JIBmKyIue CUjIbl 3BOJIOIHH.

24. CuHTeTHYECKasi TEOPHUS SBOJIOIHH.

25. Mukpo3BOITIOIHS.

26. CoBpemMeHHbIe TIpeacTaBieHus o Buapooopazopanuu (C.C.Yerrepukosn, 1N.1.
[[Imanbraysen).

27. MakposBouonus. Jloka3zaTenbCcTBa 3BOJIIOLUU.

28. CoxpaHeHHne OMOJIOTHIECKOTO MHOTO00pa3us KaKk OCHOBA YCTOMYUBOCTH Onochepsl u
MIPOrPECCUBHOTO €€ Pa3BUTHS.

29. IIpyunHBI BEIMUPAHUS BUIOB.

30. OcHOBHBIE HAMPaBICHUIIBOIIOLMOHHOTO IIpOrpecca.

31. buonoruueckuii mporpecc u OMOIOTHIECKUI perpecc.

32. Dxonorus kak Hayka. OCHOBHBIE 3aKOHBI YKOJIOTUU

7.4.3.1IpumepHble TeCTOBBIE 3a1aHUs 1JIsl MPOBeaeHusi AU PepeHIIMPOBAHHOTO
3auéra
Yacts 1(3amanus Al —A13)

A 1. Ilpu mapTeHOreHe3e OprauusM pa3BUBACTCS U3:
1. 3uroTeI

2. HEOIJIOIOTBOPEHHOM SUIIEKICTKH

3. COMaTUYECKOU KIIETKH

4. BETeTaTUBHOM KJIETKHU

A 2. O6pa3oBaHue U3 OAHON MaTEpPUHCKON KJIETKH YETHIPEX KIIETOK C rarionJHbIM Ha0opoM
XpOMOCOM XapaKTepHO JJIs Iipolecca:

1. muTO3a

2. Melio3a

3. npobseHus

4. OTIJIOTIOTBOPEHUS

A 3. Opranusmsbl, KOTOPBIM JUIsl HOPMAJILHOW JEATENbHOCTH HEOOXOIMMO HAJIMYKME KUCIOpOo/ia B
cpene oouTaHusl, HA3bIBAOT:

1. aspobamu

2. aHaspobamu

3. rereporpodamu

4. aBroTpodamu

A 4. XpoMatusl — 3T0:

1. 1Be CyObEIMHUIIBI XPOMOCOMBI AEISALICHCS KIETKH
2. y4aCTKHU XpOMOCOMBI B HEEISALIEICS KIETKE

3. konbueBbie MoJiekyJbl JJHK

4. nBe nenu ogHou mosekyisl JJHK
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A 5. KoHbloramus XpoMoCOM XapakTepHa s Ipolecca
1.omnoa0TBOpEHUS

2. mpoaza BTOpOro JeleHus Meio3a

3. MUTO3

4. mpoaza mepBoro IeICHHS Melo3a

A 7. IIpu ckpenyBaHUM F€TEPO3UTOTHI C TOMO3UTOTOM OIS TOMO3UTOT B IIOTOMCTBE COCTABUT
1.0%

2.25%

3. 50%

4.100%

A 9. MyTtannoHHas '3MEHYUBOCTh, B OTJIIHYUE OT MOIU(DUKAIIHOHHOM:
. HOCUT 00paTHMBbII XapaKkTep

. TIepeaeTcst o HACIEACTBY

. HOCUT MacCOBBI XapakTep

. HE CBSI3aHAa C U3BMEHEHUSIMU XPOMOCOM.

A 10. I'te pacrnosnokeHsl XJIOPOIUIACThI B KJIETKaX XBOU €JIH

1.B siape

2. B KJICTOYHOU CTEHKE

3. B IUTOIJIa3Me

4. B BakyoJIsIX

A 11. Kakast ©3MEHUYNBOCTh 00ECTICUNBACT IBOJIOIUIO OPTaHU3MOB

1. MonuduKanoHHas1, TPYIIOBas

2. Bo3pacTHas

3. TeHOTUIIYECKasl, UHIUBUAYAIbHAS

4. reorpaduueckas

A 12. . I'pu0sl onsiTa, MUTAIOMIMECS MEPTBBIMUA OPTraHUYECKUMH OCTaTKaMHU IMHEH, TOBAaJICHHBIX
JIEPEBBEB, OTHOCATCS K TPYIIIE

1. canpotpodoB

2. mapa3uToB

3. aBTOTpOOB

4. cuMOMOHTOB

A 13. OpranoreHnes B Xo7ie SMOPUOHAILHOTO Pa3BUTHS MPUBOAUT K 0OpA30BAHUIO
1.3apoapIlIeBBIX JIUCTOB

2. TpEXCIOWHOTO 3apobliia

3. ABYCIOWHOTIO 3apo/blila

4. cucteM OpraHoB 3apObIilia

A WN =

Yacts 2. B 3ananusax B1 — B2 BeiOepuTe Tpu BEpHBIX OTBETA U3 ILIECTH.

B 1. Cx0ACTBO KJIETOK )KUBOTHBIX U OAKTEPUN COCTOUT B TOM, YTO OHH UMEIOT
1. OdopmienHoe sapo

2. luromnazmy

3. MutoxoHpun

4. [InazmMaTH4ecKyr0 MeMOpany

5. I'mukokanukc

6. PuGocomnl

B 2. Yewm 3urora oTamvaeTcs OT raMeThl

. COJICPKUT ABOWHOI HAOOp XpOMOCOM

. COJICPXKUT OJIMHAPHBIN HAOOP XPOMOCOM

. oOpa3yercs B pe3yJbTaTe OMI0JOTBOPEHHUS

. 0bpazyercs myTém mMero3a

. IBJIIETCSI IEPBOM KJIETKOM HOBOT'O OpraHms3ma

. IPEACTABIISIET CIEUAIIM3UPOBAHHYIO KJIETKY JJIs [TOJIOBOTO PA3MHOKEHUS
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Yacts 3(C1-C2)
C1. B uém nposBiseTcst CXO0ACTBO U pa3iInine MUTO3a U MeHo3a.

C2. B uéM cXOACTBO U OTJIIMYNE IPOKAPUOTUYECKON U YKAPUOTUUYECKOM KIIETOK.
Yacte 1(3amanns Al —A10)

A 1.Cpenu nepednciieHHBIX IPUMEPOB apOMOP(PO30M SBIISETCS

1. [Tnockas opma Tena y ckara

2. [ToxpoBUTEILCTBEHHASI OKpAcKa Y Ky3HEUHMKA

3. YeTbIpexKaMepHOe Ceplle Y NTHII

4. Penykuus nuiieBapuTeIbHON CUCTEMBI Y TAPA3UTHUECKUX YEpPBEH

A 2. buosiornueckast 3BOJIFOLUS — 3TO MPOLIECC

1. NuauBuayallbHOTO pa3BUTHS OpraHu3Ma

2. HcTopuueckoro pa3BuTusi OpraHMuecKoro Mupa

3. OMOPHOHATBHOTO Pa3BUTHSI OpraHU3Ma

4. VYydiieHus: ¥ CO3/1aHUsI HOBBIX COPTOB PACTEHUH U MOPOJ )KUBOTHBIX

A 3.B oTBeT Ha yBeIMUYEHUE YUCICHHOCTH MOMYJISALUN )KEPTB B NOMYJIALUNA XUIHUKOB
MIPOUCXOTIUT

1. YBenuueHue 4nciia HOBOPOXKIECHHBIX 0co0ei

2. YMeHbIIeHHe YKciia TOJI0BO3PENbIX 0co0eit

3. YBenuueHue yncia )KeHCKUX 0co0ei

4. YMeHbIIeHHEe YHciia MYKCKUX 0cobei

A 4.K npuyrHaM 5K0JI0rHYECKOro KpU3uca B COBPEMEHHYIO 310Xy HE OTHOCUTCS
1. PanmonansHO€ MPUPOIONOIB30BaHUE

2. CTpouTenbCTBO IJIOTUH Ha peKax

3. CenbCKOXO03sIICTBEHHAs ESTEIbHOCTh YeIOBeKa

4. [TpoMblInieHHAs 1ESTEIBHOCTh YeI0BeKa

A 5.0mpenencHHbI HAOOP XPOMOCOM y 0COOCH OHOTO BHJA CUUTAIOT KPUTEPUEM
1. OU3NONIOTUYECKUM

2. Mopdonoruueckum
3. 'eneTnueckum
4, buoxumnueckum

A 6. OT60p ocobeii ¢ YKIOHSIOIMIMMHUCS OT CPEAHEH BETUYUHBI PU3HAKAMH HAa3bIBAIOT
1. JBmxymmm

2. MeTtoanyecKkuM

3. Crabunm3upyromum

4. MaccoBbiM

A 7. OcHOBY €CTECTBEHHOI'0 0TOOpa COCTaBISET

1. MyTannoHHbIN IpoLece

2. Bunoob6pazoBanue

3. buonorunueckuii nporpecc

4. OTHOCUTENBHAS TPUCTIOCOOJICHHOCTD

A 8. Ha xakoM 3Tarie »BOJIIOIMH YeJI0OBEKa BEAYIIYIO POJIb UTPATH COIUAIBHBIE (PAKTOPHI
1. JpeBHenmux nroaen

2. HpeBHux moaei

3. HeannepranbiieB

4, KpomanboH1ieB

A 9. BunoBas cTpyKTypa OMOTeoIieH03a jieca XapaKTepu3yeTcst
1. SpycCHBIM pacToNOKEHHEM KUBOTHBIX

2. YHCcIoM SKOTOTHYECKHUX HHUIIT
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PacripenenenriemM opraHu3MoB B TOPH30OHTAX Jieca
MHuoroo6pa3uem oOUTaIOIIMX B HEM OPTaHU3MOB
10. buoreoneHo3 CYUTAIOT OTKPHITOM CUCTEMOM, TaK KaK B HEM MOCTOSIHHO IPOUCXOTUT
[Iputok sHeprumn
Camoperynsauus
Kpyrosopor BermiectB
Boprba 3a cymecTBoBaHUE.

PP >~

Yacts 2. B 3amanmsax B1 — B2 BeiOepute Tpu BEpHBIX OTBETA M3 IIECTH.

B 1. K (akTopam 3BOIIOIMH OTHOCST
Kpoccunrosep
2 MyTalMOHHBIN MpoLecc
3 MoupuKaoHHy0 H3MEHUYUBOCTh
4 Hzomsanuro
5 MHoroo0pa3sue BU10B
6. EctecTBenHbI 0TOOD
B 2. Camoperynsinus B 5KOCUCTEME TalTH MPOSIBISICTCS B TOM, YTO
1. YKcneHHOCTh AepeBbEB COKPAIIAETCs B pe3yibTaTe JIECHOTO MoXkKapa
2
3
4
5
6.
B

=

Bounku orpaHUYMBAOT POCT YHCICHHOCTH KaDaHOB
MaccoBoe pa3MHOKEHHE KOPOEI0B IPUBOIUT K IMOeNN AepEeBbEB
YucaeHHOCTb OEI0K 3aBUCUT OT YPOKasi CEMsIH €1
[Torynsanus ka0aHOB MOHOCTHIO YHUUYTOXKAETCS BOJIKAMHU
CoOBbI U JTUCHILIBI OTPAHUYUBAIOT POCT YUCIEHHOCTH MBbIIIEH
3ananue B3 ycTaHOBUTE COOTBETCTBUE MEXKY OpraHU3MaMu U HAIIPABICHUSIMH 3BOJIIOIIUH

Opranu3mel Hanpasnenus sBoironun
Crpayc smy A) Guosnoruueckuii nporpecc
Cepas kpbica b) 6uonorunueckuii perpecc
JloMoBas MBIIIb
Cunesenensble (I1aHOOAKTEPUN)
Open GepkyT
6. VYccypwuiickuii Turp
A234 B1,56
B 3ananue B 4. ycTaHOBUTE COOTBETCTBHE MEXAY NMPU3HAKaMHU 0TOOpa U €ro BUAAMU
[Tpusnaku orOopa Bun orbopa
1. Coxpansier ocoOeil ¢ MOJe3HBIMU B JAHHBIX YCIOBUSAX NMPU3HAKAMU
A)ecTecTBEHHBIN
2. TlpuBOAMT K CO3/IaHHMIO HOBBIX ITOPOJI )KUBOTHBIX U COPTOB pacTEeHUIl
b) uckyccTBeHHBIN

orwdPE

3. CnocoOcTByeT CO3AaHUI0 OPTaHU3MOB C HYKHBIMU YEJIOBEKY U3MEHEHHUSIMU
4. TlposiBnsieTcs BHYTPH MOMYJISALUN U MEXY HOMYIALIUIMH OJHOTO BUA
5. JlelicTByeT B mpHpo/ie MUILTUOHBI JIET
6. IIpuBoauT Kk 0Opa30BaHUIO HOBBIX BHJIOB
7. TlpoBoauTCs 4ETOBEKOM
A 4,56 b1,2,3
B 5. YcranoBuTe HOCIEN0BATEIBFHOCTS OOBEKTOB B IACTOUIITHON NUIIEBON LIETH
1. Taa 2. Ilayx 3.boxbs KOpoBKa 4.Ipau  5.JIucteda pacteHuit

OrtBert: 51324
B 6. — YcraHoBUTE XpOHOJIOTHYECKYIO MTOCIIEI0OBATEILHOCTh aHTPOIIOTeHE3a
1. YenmoBek ymembIii 2. YenoBek MpsAMOXOASIIUN 3. puonurex
4.Heannepranen 5. KpomanboHner.
Otset: 31245
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C 1YucneHHOCTh MOMYISILMNA OKYHEH B PeKe COKpAIaeTCsl B pe3ysIbTaTe 3arpsi3HEHHSI BOIbI
CTOYHBIMH BOJIaMH, YMEHBIICHUSI YACIEHHOCTH PACTUTEIBHOSIHBIX PbIO, YMEHbIICHHUS

coZiep KaHus KUCIOpoia B BoJie 3uMoil. Kakue rpymiiel 5Koorudeckux (pakTopoB MpecTaBIeHbl B
JTAHHOM TepeyYHe?

OtBet: AHTpONOTEeHHBIE, OMOTHYECKHE, A0MOTHIECKUE

C 2. Yem npupoHas 5KOCUCTEMA OTIMYAETCS OT arpO3IKOCUCTEMBI?
Ortser:
1. Ot6op MpoBOAMT MPUPOIA

2. 3aMKHYTBIH KPYrOBOPOT BEUIECTB

3. MHoroo0pa3ue BHI0B

4. VcTOYHUK 3HEPruu — COJIHLE

8. JONOJHUTEJBHOE OBECIIEYEHME JUCIHUIIJINHBI
Martepuajibl JJeKIIHOHHBIX 3aHSITHI
Jlexkmusa Ne 1

[uronorus - Hayka o kjeTke (rped. "muroc"-kierka, "nmoroc"-nayka). [Ipeamer uuronoruu
- KJIETKH MHOT'OKJIETOYHBIX KUBOTHBIX M PACTEHUH, a TAKXKE OJHOKJIETOUYHBIX OPraHU3MOB, K YUCILY
KOTOPBIX OTHOCATCS OakTepuu, MPOCTEHIINe U OAHOKJIETOUHbIe BoJopociu. Lluromorus usydaer
CTPOEHHUE U XMMHMUYECKHH COCTaB KJIETOK, (PYHKIIMHU BHYTPUKIETOUYHBIX CTPYKTYpP, GYHKIHUU KIETOK
B OpraHU3MeE KHUBOTHBIX U PACTCHUH, Pa3MHOXKEHUE U Pa3BUTHE KIIETOK, IPUCIOCOOIEHUS KIETOK K
YCIIOBUSIM OKpYy»Katouieil cpespl. CoBpeMeHHasi IUTOJIOTUS - HayKa KOMIUIEKCHAsl. CBSI3U C JPYTHUMHU
OMOJIOTHYECKUMH HayKaMH, HampuMmep ¢ OOTaHWKOM, 300J0THEH, (HU3MOJIOTHEH, y4eHHeM 00
HBOJIIOIUHM OPTraHMYECKOTO0 MHpa, a TaKXKe C MOJEKYJISPHOH OWoioruei, XuMmueH, (QU3UKOM,
MaTeMaTHKOW. LluTomorus - oJHa U3 OTHOCHUTEIHHO MOJOIBIX OMOJIOTHYECKUX HAyK, €€ BO3pacT
okoyio 100 ser. Bospact xe TepmuHa "kinerka" HacunTeiBaeT cBbime 300 ser. Briepsoie Ha3BaHue
"knerka" B cepenuHe XVII Beka mpumenmn P. I'yk. PaccmarpuBas TOHKHMH cpe3 MpoOKu C
MOMOIIBI0 MHUKpOcCKona, ['yk yBuzen, yTo npoOKa COCTOUT U3 siueek - kieTok. Kierounast Teopus.
B cepemune XIX crometuss Ha OCHOBE YK€ MHOTOYHMCICHHBIX 3HaHMW O kiuetke T. IlIBaHH
chopmynupoBas kietounyro Teopuro (1838). OH 0000mMI WMEBIIHMECS 3HAHUS O KIIETKE U
MIOKa3ajl, 4TO KJIETKa MPEJCTaB/IsIET OCHOBHYIO €IMHUILY CTPOEHMS BCEX JKUBBIX OPraHU3MOB, YTO
KJIETKH JKMBOTHBIX M PACTEHHH CXOJHBI II0 CBOEMY CTPOCHHIO. OTH TIOJIOKEHUS SBUIIUCH
BaXHEHIIMMHU J10Ka3aTeIbCTBAMM €IMHCTBA MPOUCXOXKIECHUS BCEX JKUBBIX OPraHU3MOB, €IUHCTBO
Bcero opranuueckoro mupa. T. IlIBaHH BHec B HayKy NpaBWJIbHOE [OHMMAaHHE KIETKH Kak
CaMOCTOSITEJIbHOM €IMHULBI >KU3HM, HAUMEHBIIEH €IMHMIBI )XMBOTO: BHE KJIETKM HET XHU3HHU.
N3ydyeHne XUMUYECKOW OpraHU3aluy KIETKH IPHUBEIO K BBIBOAY, YTO HMEHHO XUMHYECKHE
IIPOLIECCHI JIE)KAT B OCHOBE €€ YKU3HHU, YTO KJIETKM BCEX OPraHU3MOB CXOJHBI 110 XUMHUYECKOMY
COCTaBY, Y HUX OJIHOTUITHO MPOTEKAIOT OCHOBHBIE MIPOIlecChl 0OMeHa BelecTB. [laHHbIe O CXOJICTBE
XMMHUYECKOIO COCTaBa KJIETOK e€lle pa3 MOATBEPAWUIN EIUHCTBO BCErO OPraHM4YecKoro Mupa.
CoBpeMeHHas KJIETOYHAas - TEOpHsI BKITIOYAET CIIEIYIOIINE MOJI0KEHUS: KJIeTKa - OCHOBHAs €MHULIA
CTpPOCHHSI M Pa3BUTHUSL BCEX JKUBBIX OPraHW3MOB, HAUMEHbINIAs EIUHMIIA XUBOTO; KJIETKH BCEX
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB CXOAHBI (TOMOJIOTUYHBI) IO CBOEMY CTPOEHHUIO,
XMMUYECKOMY COCTaBY, OCHOBHBIM IIPOSIBICHUSM JKU3HEAEATEIbHOCTH U OOMEHY BEILEeCTB;
pPa3sMHOXEHHE KIJIETOK MPOMCXOIUT MyTeM HUX JAEJeHMs, M KaxJas HoBas KieTka oOpasyeTcs B
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pe3yiabTare JeaeHUs] UCXOIHOW (MAaTepUHCKON) KIETKH; B CI0KHBIX MHOTOKJIETOYHBIX OpTaHU3Max
KJICTKH CHEUHaTU3UPOBAHBl TI0 BBIMOJIHAEMON UMM (YHKIMH U OOpa3yloT TKaHHW, U3 TKaHEH
COCTOSIT OpraHbl, KOTOPBIE TECHO CBSI3aHBI MEXKAY COOO0M M MOAYMHEHBI HEPBHBIM U T'YyMOPAIbHBIM
cucreMaM peryiauuu. MccienoBaHusi KJIETKM MMEIOT OOJbLIOE 3HA4Y€HHME JUIsl  pasrajku
3a0oneBaHuid. VIMEHHO B KJETKax HA4YMHAIOT pa3BUBAThCS MATOJOTMYECKHE H3MEHEHUS,
IPUBOASIIME K BO3HUKHOBEHMIO 3a0ojeBaHMi. YUTOOBI NOHATH pOJIb KJIETOK B Pa3BUTUHU
3a00JeBaHUi, MPHUBEIEM HECKOIbKO IpuMepoB. OJHO U3 cepbe3HBbIX 3a00JieBaHMM YeloBeka -
caxapHblii n1uabder. IlpuunHa 3Toro 3abosieBaHus - HEIOCTATOYHAS JIEATEIBHOCTh I'PYMIIbI KIETOK
MOJDKETYJ0YHOH Kene3bl, BhIpa0daThIBAIOIMX FOPMOH MHCYJIMH, KOTOPBII y4acTBYeT B peryJisiLuu
caxapHoro oOMeHa OpraHu3Ma. 3JI0Ka4eCTBEHHbIC W3MEHEHHsI, IPUBOAALINE K PA3BUTUIO PAKOBBIX
OIyXOJICH, BO3HUKAIOT TAaKXXe Ha YPOBHE KIETOK. Bo30yaurenn KOKIUAMO3a - OIACHOTO
3a00JeBaHUsl KPOJIHMKOB, Kyp, TyCel M YTOK - Tapa3uTHUECKUE MPOCTEHIINE - KOKIIUANU TPOHUKAIOT
B KJIETKU KHMILIEYHOI'O 3IUTENNS U NIEYEHH, PACTYT U Pa3MHOXKAIOTCS B HUX, OJIHOCTbIO HapylIatOT
OOMEH BEILECTB, a 3aTe€M Pa3pyLIAIT 3TH KIETKH. Y OOJIbHBIX KOKLUIAMO30M >KMBOTHBIX CHIIBHO
HapylIaeTcs IeATENbHOCTh NMULICBAPUTEIbHON CHUCTEMBI M IPU OTCYTCTBUU JICUECHUS >KUBOTHBIE
norubarT. Bor moueMy u3ydeHue CTpOEHMs, XMUMHUYECKOTO COCTaBa, OOMEHa BELIECTB U BCEX
IPOSIBJICHUN JKU3HEAEATENbHOCTH KJIETOK HEOOXOJMMO HE TOJIBKO B OHOJIOTMM, HO TaKXe B
MEAUIMHE U BeTepuHapuu. M3yueHune kineTok pasHooOpa3HbIX OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB C IIOMOIIbIO CBETOONTHUYECKOTO MU AIEKTPOHHOIO MHUKPOCKOIIOB IOKa3ajo, YTO IO
CBOEMY CTPOEHUIO OHU pa3zeiisitoTcs Ha Be rpymibl. OfHY IpyNIy COCTaBISIIOT OAKTEpUU U CUHE-
3eJIeHbl€ BOJOPOCIIM. DT OpraHU3Mbl UMEIOT Haubosiee MpOCToe CTpOeHUE KiIeTOoK. X HazpIBatoT
J0s7IepHBIMU (IIPOKapuOTaMM), TaK KaK y HUX HET OoQOpMIICHHOrO siapa (rped. "KapToH"-a1po) U
HET MHOIMX CTPYKTYp, KOTOpbIE Ha3bIBalOT OpraHouaaMu. [Ipyryro Ipynmy COCTaBISIOT BCe
OCTaJIbHbIE OPraHM3MBL: OT OJHOKJIETOUHBIX 3€JECHBIX BOJOPOCIEH M INPOCTEHIIMX IO BBICIIHUX
LBETKOBBIX PACTCHHUM, MIIEKONUTAIOIIMX, B TOM 4HcI€ U 4YesoBeka. OHM MMEIOT CII0XKHO
YCTPOCHHBIE KJIETKHM, KOTOpbIE HA3bIBAIOT SIAEPHBIMM (3YKAPUOTHYECKUMU). DTH KIETKH HMEIOT
SJIpO M OPraHOW[IbI, BBINONHsIOMME crnenuduueckue ¢yHkuu. OcoOyro, HEKJIETOUHYIO (popmy
KHU3HU COCTAaBJISIOT BUPYCHI, N3YYEHHEM KOTOPBIX 3aHMMaeTcsl Bupycosiorus. CtpoeHue u QyHKIUU
o0osouku kieTku. Knerka moboro opranusma, npeacTaBiseT coO0N HENTOCTHYIO JKUBYIO CUCTEMY.
OHa cOCTOMT M3 TpeX HEPa3phIBHO CBA3AHHBIX MEXAY COOON ydacTeill: 00O0JOUKH, LIUTOIIa3Mbl U
aapa. O0oouKa KJIeTKa OCYLIECTBISET HEMOCPECTBEHHOE B3aUMO/ICHCTBHE C BHELIHEH Cpefol U
B3aMMOJICHCTBHE C COCEAHMMHU KJETKaMU (B MHOTOKJIETOYHBIX opraHusmax). O0ojouka KIIETOK.
O06oJ10uKa KJIETOK UMEET CI0kKHOe cTpoeHne. OHa COCTOUT M3 HAPYKHOTO CIIOSI M PACHOI0KEHHOM
[0J1 HUM IUIa3MaTu4eckoil MeMOpaHbl. KileTkH )KUBOTHBIX W pacTEHUM Pa3INyYaroOTCs MO CTPOECHUIO
UX Hapy)KHOTO closi. Y pacTeHul, a Takxke y OakTepHil, CUHe-3eJIeHbIX BOJOpOCied U rpubOB Ha
MTOBEPXHOCTU KJIETOK PAcCIoOJIO’KEHA IJIOTHas 000JI0YKa, MJIM KJIETOYHAas CTeHKa. Y OOJbIIMHCTBA
pacTeHMii OHa COCTOMT U3 KieTdaTku. KieTouyHasi cTeHKa UIrpaeT UCKIIOYUTEIbHO BaXKHYIO POJIb!
OHa TMpejAcTaBisieT coOOM BHEIIHMH KapKac, 3alllUTHYIO O000JI0uKy, oOecnedyuBaeT Typrop
PaCTUTENBHBIX KJIETOK: 4Ye€pe3 KJIETOYHYI0 CTEHKY IMPOXOAMUT BOJA, COJIM, MOJIEKYJBl MHOTIMX
OpraHMYecKuX BemecTB. HapyxHblli cI0H TNOBEPXHOCTH KJIETOK JKMBOTHBIX B OTIMYHE OT
KJIETOYHBIX CTEHOK PAaCTEHMHM OY€Hb TOHKHUH, 21acTU4HbIN. OH HE BUAECH B CBETOBOM MUKPOCKOII U
COCTOUT U3 pa3zHOOOpa3HbIX MoiucaxapuaoB U OenkoB. [I0BEpXHOCTHBIN CION MKUBOTHBIX KJIETOK
MOJIyYWJI HA3BaHME TJIMKOKAIMKC. [JIMKOKaIMKC BBINOJHSET TMpPEXIe BCEro (QYyHKIHIO
HEMOCPE/ICTBEHHON CBSI3W KJIETOK >KMBOTHBIX C BHEIIHEW CPENOil, CO BCEMH OKPYXAIOIIMMHU €€
BeulecTBamMu. lmess He3HauuTeNbHYIO TONIMHY (MeHbIIE | MKM), HapyXHBIH CIOM KIETKU
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JKUBOTHBIX HE BBIIOJIHAET ONOPHOM pOJIM, Kakas CBOWCTBEHHA KJICTOYHBIM CTEHKAM PAacCTCHHU.
OOpa3oBaHue IMIMKOKAIMKCA, TAK K€ KaK M KJIETOUHBIX CTEHOK PACTEHHM, MPOUCXOAUT Oiaroaaps
KU3HEIEITENIBHOCTH caMux Kierok. Ilnasmaruueckas MemOpana. Ilon rimkokamukcom H
KJICTOYHOM CTEHKOW pacTeHUH paclojiokeHa IUla3Martudeckas memOpana (inar. "memOpana'-
KOXKHMIIa, IUJIEHKA), TpaHuyYallas HENOCPEJICTBEHHO C IuTOomuia3Moil. ToimmHa Iia3MaTuuecKou
MeMOpaHbl okojio 10 HM, M3yyeHHME €€ CTPOEHHMS M (QPYHKUUH BO3MOXHO TOJIBKO C IOMOILBIO
3JIEKTPOHHOI'0 MHUKpockona. B coctas mina3marudeckoil MemMOpaHbl BXOJIAT Oesku U aunusl. OHU
YIOPSAA0YEHO, PACIIOIOKEHBI U COEAUHEHBI IPYT ¢ IPYrOM XMMHUYECKUMHU B3auMoAeHcTBUAMH. [1o
COBPEMEHHBIM IPEJCTABICHUAM MOJIEKYJIbl JIMIUAOB B IJIA3MAaTHUECKOW MEMOpaHe pacroyioKeHbl
B JIBa psiia ¥ 00pa3yroT CIUIOMIHOW Clloi. MoJieKybl OeTKOB He 00pa3yIOT CILIOUIHOTO CJIOS, OHU
pacroniaraloTcsi B CJjoe JIMIUAOB, MOTPY)KasCh B HETO Ha pa3Hylo riiyOuHy. Mojekynsl Oenka u
JUMHAIOB  TOABIDKHBI, 4YTO O0ecreYnBaeT AMHAMHUYHOCTb IUIa3MAaTHYECKOH  MeMOpaHbl.
[Tna3marudeckass MeMOpaHa BBIMOJHAET MHOTO BaKHBIX (YHKIHHA, OT KOTOPBIX 3aBHIAAT
KHU3HEEATeNbHOCTh KIeTOK. OfHa M3 Takux (yHKUMH 3aKiroyaeTcsd B TOM, 4TO OHa oOpasyer
Oapbep, OTTpaHUYMBAIOLIUI BHYTPEHHEE COIEpPKHMMOE KIETKHM OT BHewHeW cpenasl. Ho mexay
KJIETKaMM M BHEIIHEH cpefoil MOCTOSHHO MPOMCXOAMT OOMeH BeuwlecTB. M3 BHemIHeW cpenbl B
KJIETKY IOCTYyNaeT BOJa, pa3HOOOpa3zHble cojlu B (hopMe OTIENbHBIX MOHOB, HEOPraHWYECKHUE U
opraHuyeckue Mojekyyibl. OHU TNpPOHMKAIOT B KIETKY 4Yepe3 OueHb TOHKHE KaHaJbl
TUIa3MaTHIeCKO MeMOpaHbl. Bo BHEIIHIO Cpey BBIBOISTCS MPOAYKTHI, 00pa30BaHHBIE B KIETKE.
Tpancmopt BemecTB- OJHa U3 TJaBHBIX (QYHKUMH I1a3Matudeckoil MemOpanbl. Yepes
IU1a3MaTHYECKYl0 MeMOpaHy H3 KJIETH BBIBOASTCS NPOAYKTHI OOMEHa, a TaKkKe BEILEeCTBa,
CHUHTE3MpOBaHHbIE B KieTKe. K uuciy ux oTHOCsTCA pasHOOOpa3Hble OENKH, YIiIeBO/bl, TOPMOHBHI,
KOTOpPbIE BBIPA0ATHIBAIOTCS B KJIETKAX PA3IMUYHBIX XKeJle3 U BBIBOJSATCS BO BHEKJIETOUHYIO Cpeay B
dopme Menkux kamenb. KieTku, oOpasyroniye y MHOIOKJIETOYHBIX >KMBOTHBIX Pa3HOOOpa3HbIE
TKaHU (SMUTEIHAIbHYIO, MBILIEYHYI0 M [Jp.), COCOUHSIOTCS IpPYyr C JAPYroM IUIa3MaTHYeCKOH
MeMOpaHoil. B MecTax coeanHeHUs JBYX KJIETOK MeMOpaHa KaKAOH U3 HUX MOXET 00pa30BbIBATh
CKJIaJIKH WJIM BBIPOCTBI, KOTOPbIE MPUIAIOT COEIUHEHUSIM 0CO0YI0 MPoYHOCTh. CoelMHEHNE KIIETOK
pacTeHuii oOecrneunBaeTcsi IyTeM oOOpa3oBaHMs TOHKHMX KaHaJOB, KOTOpbIE 3aIlOJIHEHBI
LUTOIMJIA3MOM M OrpaHUYEHbI IUIa3MaThyecko memOpaHoil. Ilo TakuM KaHajgam, MPOXOJSIIUM
yepe3 KJIETOYHbIE O00JOYKH, U3 OJHOM KJIETKH B JAPYTyH IOCTYIAlT MUTAaTEIbHbIE BEIECTBa,
WOHBI, YIVIEBOABI U Apyrue coeauHeHus. Ha MOBEpXHOCTH MHOTMX KJIETOK KMBOTHBIX, HAallpUMED,
Pa3IMYHBIX SIUTEINEB, HAXOAATCA OYEHb MEJIKHUE TOHKHE BBIPOCTBI ILUTOIIA3Mbl, MOKPBITHIE
IUIa3MaTUYeCKOl MeMOpaHOM, - MHUKpPOBOpCHMHKH. Hambonbliee KOJIMYECTBO MHMKPOBOPCHHOK
HAXOJUTCSI HAa TIOBEPXHOCTH KJIETOK KUIIEUHUKA, IJ€ MPOUCXOIUT UHTEHCUBHOE NEpEBapUBAaHNE U
BcachiBaHHe mepeBapeHHON numu. ®arounro3. KpynmHble MoOJIEKysIbl OpraHMYECKHUX BEIIECTB,
HanmpuMmep OENKOB W IMOJMCAaXapUAOB, YaCTULIBl MHILM, OAKTEpUU MOCTYMAIOT B KIETKY IYTEM
¢daromura (rpeu. "dareo" - moxupars). B ¢aromure HemocpeACTBEHHOE ydacTHE MPUHUMAET
Iia3MaTHueckass MeMOpaHa. B ToM mecte, rje MOBEPXHOCTh KJIETKH CONPHUKACAETCS C YacTULIEeH
KaKoro-mbo IJIOTHOTO BeIecTBa, MeMOpaHa mporubdaercs, oOpasyeT yriayOJieHHEe M OKpYXKaeT
YacTUIly, KoTopas B "MeMOpaHHOH ymakoBke" moOrpykaeTcs BHYTph KieTku. OOpa3zyercs
NUIIEBapUTENIbHAsT BAaKyoJb M B HEH IEPEBApUBAIOTCS TMOCTYNMBIINE B KJIETKY OPTaHUYECKHE
BemecTBa. lluTomnasma. OTrpaHuyeHHass OT BHEIIHEH cpenbl IJIa3MaTUYECKOH MeMOpaHO,
LUTOIJIa3Ma MPEJICTaBIsIeT COOOM BHYTPEHHIOI MONYKUIKYIO Cpely KieTok. B nuromnazmy
AYKapUOTHYECKUX KJIETOK pacrojararoTcs SIpo U pa3iHyuHble OpraHoujipl. Spo pacronaraercs B
LEHTPaJbHOW 4YacTH LUTOMIa3Mbl. B Heill cocpenoTodyeHbl M pa3sHOOOpa3Hble BKIIOYEHUS -

45



IPOAYKTHl KJIETOYHOM JESATEIbHOCTH, BAaKyoJM, a TakXke Mespyaiinie TpyOOuKH M HMTH,
o0pasylomiye CKeleT KIeTKH. B cocTaBe 0CHOBHOTO BEIIECTBA IIUTOILIA3MbI ITpeobaaatT 6enku. B
[UTOIUIa3ME NPOTEKAIOT OCHOBHBIE MPOILIECCHl OOMEHA BEIIECTB, OHA OOBEAMHSET B OJHO LIEI0e
SAIpO M BCE OPraHOU[bI, 00OECIEeYMBAET UX B3AaUMOACUCTBHUE, NEATEIBHOCTh KIETKH KaK €IWHOU
LIEJIOCTHOW »KMBOW CHCTEMbI. ODHJOIUIA3MATUYECKasi CETh. BCsS BHYTpEHHSS 30HAa LUTOILUIA3MBI
3aII0JIHEHa MHOT'OYHMCIIEHHBIMH MEJIKMMH KaHaJIaMH U MOJIOCTSMH, CTEHKH KOTOPBIX IIPEICTaBIISIOT
co0oli MeMOpaHbI, CXOJIHBIE IO CBOCH CTPYKType C IIa3MaTUYECKOW MEMOpaHOW. DTH KaHajbl
BETBATCS, COCAMHAIOTCS Jpyr € JpyroM H 00pa3yloT ceTh, IOJYyYUBIIYI0 Ha3BaHHE
SHAOIUIA3MATUYECKON CeTH. OHJIOIUIa3MaTU4ecKas CeTh HEOJHOPOAHA II0 CBOEMY CTPOCHHMIO.
M3BecTHbl JBa ee Tuma - TpaHylspHas W Tiankas. Ha memOpanax KaHalloB W TOJOCTEH
IPaHYJISIPHOW CETH pAacIioyiaraeTcsi MHOXECTBO MEJKUX OKPYTJIBIX TeJel - pudocoMm, KOTOphIE
NpUIAlOT MeMOpaHaMm IIepoXoBaThli BuA. MeMmOpaHbI TJIaJKOH 3HIOIUIA3MATUYECKOH CeTH He
HECYT puOOCOM Ha CBOEH MOBEPXHOCTH. OHAOIIA3MAaTHUECKas CETh BBHIMOJHAECT MHOTO
pa3HooOpa3HbIX QyHKIMH. OCHOBHAs (QYHKINS IPAaHYISIPHON SHA0IUIA3MAaTHUECKON CETH - y4acTHe
B CHUHTe3e Oelika, KOTOpbIM ocymecTBisgercs B pubocomax. Ha wmemOpanax riagkoin
9HAOIUIA3MATUYECKON CETH MPOMCXOANUT CUHTES JIMIUIOB U YIIIEBOAOB. BCce 3TH MpOayKThI CUHTE3A
HAKaIlJIMBAIOTC H KaHallaX U IOJIOCTAX, a 3aTEM TPAHCIIOPTUPYIOTCA K Pa3iIMYHbIM OpraHoHuJam
KIETKH, T/A€ TMOTPEOSAIOTCS WM HAKAIUIMBAIOTCS B IMTOIUIa3ME B KadeCTBE KJIIETOYHBIX
BKJIFOYCHUH. DHOIUIA3MAaTHIECKasi CETh CBS3BIBACT MEXKIY COOOW OCHOBHBIC OPTaHOWIBI KIIETKH.
Pu6ocomel. Pu6ocombr 00HapykeHBI B KIETKAaX BCEX OPraHU3MOB. DTO MHUKPOCKOITUYECKHE TEIIbIIA
okpyrioit popmer auamerpom 15-20 am. Kaxgas pubocoMa COCTOUT M3 JIBYX HEOJUHAKOBBIX ITO
pasmepaM 4acTHll, MaJIoil U OoJbIIOH. B 0HON KIIeTKEe COAEPIKUTCS MHOTO ThICSIY pUOOCOM, OHU
pacrionaratorcsi 1100 Ha MeMOpaHaxX TpaHyJspHON 3HIOMIA3MaTHUYECKOM CeTH, MO0 CBOOOJHO
nexaT B uurorniasme. B cocraB pubocom Bxomar 6enku u PHK. ®dynkuus pubocom - 310 cUHTE3
Oenka. CuHTe3 Oesika - CIIOKHBIA IpOIecC, KOTOPbIM OCYIIECTBISIETCS HE OAHOM pubOCOMOii, a
LIeJION TPYNIOHN, BKIIOYAIONIEH 10 HECKOJIBKUX JAECATKOB 00beIUHEHHBIX pruOocoM. Takyto rpymmy
pubocoM Ha3bIBaIOT nonucoMoil. CUHTE3HpOBaHHBIE OEJIKM CHAayala HaKalJIMBalOTCA B KaHalaxX U
MOJIOCTSIX HHJOIUIa3MaTHUYECKON CeTH, a 3aTeM TPaHCIOPTUPYIOTCS K OpPraHoMAaM U y4yacTKam
KJIETKH, TJI€ OHU MOTPeOsAtoTCa. DHI0MIa3MaTH4ecKasi CETb U pUOOCOMBI, pacIOJIOKEHHBIE Ha €€
MeMOpaHax, TPEICTaBIAIOT COOOW eIMHBIA ammapar OMOCHHTE3a U TPAHCIIOPTHUPOBKHU OEIKOB.
Mutoxonapuu. B muromiazmMe O0JBIIMHCTBA KIETOK JKMBOTHBIX U PACTEHUM COAEPIKATCS MEIKUe
tenbua (0,2-7 MKM) - MUTOXOHApHM (Tped. "MuToc" - HUTh, "XOHAPHOH" - 3€pHO, TpaHyla).
MMUTOXOHIpUH XOPOILIO BUIHBI B CBETOBOM MUKPOCKOII, C TOMOLIBIO KOTOPOTO MOXHO PACCMOTPETH
ux GopMy, pacroyoKeHHe, COCUUTaTh KOJMUECTBO. BHyTpeHHee cTpoeHre MUTOXOHIPUNA HU3y4EeHO
C TMOMOIIBIO 3JIEKTPOHHOr0 MUKpockomna. O0o0jlouka MUTOXOHAPUU COCTOMUT U3 JIBYX MeMOpaH -
HapyXHOH M BHyTpeHHeW. HapyxHas mMeMOpaHa rnaakasi, oHa He oOpa3yeT HMKAaKuUX CKJIAJOK U
BBIPOCTOB. BHyTpeHHsisi mMemOpaHa, HampoTHB, 0Opa3yeT MHOTOYHCIEHHBIE CKIAJKHU, KOTOPbIE
HanpaBJIEHbl B MOJIOCTh MHUTOXOHApUU. CKIAAKH BHYTPEHHEH MeMOpaHbl Ha3bIBAlOT KpPUCTaMHU
(mat. "kpucra" - rpeGeHb, BBIPOCT) UHCIO KPUCT HEOJMHAKOBO B MUTOXOHIPHSIX PAa3HBIX KIETOK.
WX MOXET ObITh OT HECKOJIBKHX JIECATKOB /10 HECKOJIBKUX COTEH, IPUYeM OCOOCHHO MHOTO KPUCT B
MHUTOXOH/IPUSIX AKTUBHO (YHKIMOHHMPYIOUIMX KIJIETOK, HAlpUMEp MBIIIEYHBIX. MUTOXOHIPUU
Ha3bIBAIOT '"CWJIOBBIMH CTAaHIMSAMU" KIETOK, TaK KaK HMX OCHOBHAas (YHKIUS - CHHTE3
ageHo3uHTpudochopHoit KUCIOTH (ATD). DTa KUCTOTAa CHHTE3UPYETCS] B MUTOXOHJIPUAX KIIETOK
BCEX OPraHM3MOB U IMPEICTaBISET COOON yHHBEpPCaIbHBIH MCTOYHUK SHEPTrUU, HEOOXOAUMBIHN IS
OCYILIECTBJICHUSI IPOLIECCOB JKU3ZHENEATENIbHOCTH KJIETKM M 1enoro opraHusma. Hosele
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MUTOXOHJIPUH 00pa3yrOTCs JI€JICHUEM YK€ CYIIECTBYIOLIUX B KieTke MuToxoHapuil. [Inactunel. B
LUTOIJIa3ME KJIETOK BCEX PACTEHHUH HAXOJATCS IUIACTHABI. B KIeTkax >KMBOTHBIX IUIACTHbBI
OTCYTCTBYIOT. Pa3nuualoT TpU OCHOBHBIX THINA IUIACTUJ: 3€JIEHBIE - XJIOPOIUIACTBI, KpAacHBIE,
OpaHKEBBIC U KEIThIE - XPOMOIUIACTHI; OECLBETHBIE - JIGHKOIIACTHI. XJIOPOILIACT. ITH OPTaHOUIBI
COJIEPKaTCs B KJIETKAX JIMCTHEB U JPYIUX 3€JIEHBIX OPraHOB PACTEHUH, a TaKXKe y pa3HOOOPa3HbIX
Bojiopociei. Pazmepsr xioporuractoB 4-6 MKM, HanOOJIee 4acTO OHM MMEIOT OBAIBHYIO GopMy. Y
BBICILIMX PACTEHUU B OJHOM KJIETKE OOBIYHO OBIBAET HECKOJIBKO JECATKOB XJIOPOIIACTOB. 3€ICHbIN
IBET XJIOPOIUIACTOB 3aBHCUT OT COJEp>KaHUS B HUX NUIMEHTa XJopodwumia. Xioporact -
OCHOBHOI OpraHou KJIETOK pacTeHHil, B KOTOPOM MPOUCXOAMUT (POTOCHHTE3, T. €. 00pa3oBaHUE
opraHuueckux BeulecTB (yrieBofoB) M3 Heopranudeckux (CO2 m H20) npu ucnonab3oBaHUU
SHEPruM COJHEYHOro cBera. [lo CTpoeHHIo XJIOpOIUIacThl CXOAHBI € MHUTOXOHApUsAMHU. OT
LUTOIJIa3Mbl XJIOPOIUIACT OTIPAHUYEH ABYMsl MEMOpaHaMU - Hapy>KHOU u BHyTpeHHel. Hapyknas
MemOpaHa riaakas, Oe3 CKIaJ0K U BBIPOCTOB, a BHYTPEHHSAA 00pa3yeT MHOIO CKJIaadaThixX
BBIPOCTOB, HAIlPaBJIEHHBIX BHYTPb xJjoporuiacta. [103ToMy BHYTpH XJoporiacta cOCpefoTOYEHO
00JbIIOE KOJMYECTBO MeMOpaH, 00pa3ylolIMX ocoOble CTPYKTYpbl - TpaHbl. OHM CIIOXKEHbI
Hamo/00ue CTONKM MOHET. B MeMmOpaHax rpaH pacronaratoTcs MOJEKYNbl XJIopoduiuia, moTomy
MMEHHO 3J]IeCh MNPOUCXOIUT QorocuHte3. B xmopomnactax cunresupyercs U ATO. Mexay
BHYTPEHHUMHU MeMOpaHamu xsoporuiacta cogepxkarcst JJHK, PHK. u pubocomsl. CrienoBaTtensHo, B
XJIOpOILIacTaxX, TaK K€ KaKk ¥ B MUTOXOHJPHSX, TMPOUCXOIUT CHHTE3 Oenka, HeoOXOAUMOTro JUis
JESTEIbHOCTH A3THUX OPraHOUAOB. XJIOPOIUIACTBI Pa3MHOXKAIOTCS JEJIEHHEM. XPOMOILIACThI
HaXOJATCS B LIUTOIUIa3ME KJIIETOK Pa3HbIX YacTEell pacTeHUi: B IIBETKaX, IJI0J1aX, CTEONSX, JTUCThSIX.
[IpucyTcTBHEM XPOMOILIACTOB OOBACHAETCS >KENTas, OpaH)KeBas M KpacHas OKpacka BEHUHMKOB
LBETKOB, IUJIOJIOB, OCEHHUX JIMCThEB. JIEMKOMJIACThl HAxoAATCs B ILMUTOIUIa3ME KIIETOK
HEOKpAIlIEHHBIX YacTell pacTeHH, HapuUMep B CTEOJSIX, KOPHIX, KIyOHsIX. Popma JIeHKOIIacToB
pazHooOpa3Ha. XJOpOIUIACTBI, XPOMOIUIACTHI M JICMKOMJIACTHI CHOCOOHBI KJIETKAa B3aUMHOMY
nepexoay. Tak mpu cO3peBaHUM IUJIOJIOB WM U3MEHEHUU OKPACKU JIMCTHEB OCEHBIO XJIOPOILJIACTHI
MIPEBPALIAIOTCS B XPOMOIUIACTHI, a JIEMKOILIACTh MOTYT MPEBPAIIATHCS B XJIOPOIUIACThI, HAIIPUMED,
IpU To3eleHeHnn KiyOHel kaptodens. Ammapar [onbmku. Bo MHOrMX KieTKax »HBOTHBIX,
HanpuMep B HEPBHBIX, OH UMEET (OpPMY CIOKHOU CETH, pacIoIOKEHHON BOKPYT sizipa. B kieTkax
pacTeHU W MPOCTEUIINX anmapar ['oJabKKM MPEACTaBICH OTAEIbHBIMU TEIbLIAMHU CEPIOBUIHOU
WIA TaJ0oYKOBUJIHONU (opmbl. CTpoeHHE 3TOr0 OpPraHOMAa CXOJHO B KIIETKaX PAcCTUTENbHBIX U
KMBOTHBIX OPraHM3MOB, HECMOTPsl Ha pa3HooOpas3ue ero ¢opmbl. B cocraB ammapara I'onbmxu
BXOJISIT: MOJIOCTH, OTpaHUYEHHbIE MEMOpaHaMu U paclioyioskeHHbIe rpynnami (o 5-10); kpynHble u
MEJIKUE My3BbIPbKHU, PACTIONOKEHHBIE HA KOHIAX MOJIOCTEW. Bce 3TH 371€MEHTHI COCTaBIIAIOT €ANHBIN
KoMmIuiekc. Amnmapar [onpmku  BBIMOMHSET MHOrO BaxHbIX (QyHkiui. [lo kanamam
SHOIUIA3MATHUECKON CETH K HEMY TPAHCIOPTUPYIOTCS MPOAYKTHI CUHTETUYECKOW NeATEIbHOCTH
KJIETKU - O€JKH, yIJIeBOJbl U KHUpbl. Bce 3TH BellecTBa cHavajga HaKaIlUIMBAKOTCS, a 3aT€M B BUJIE
KPYNHBIX U MEJIKUX ITY3bIPbKOB MOCTYIAIOT B IUTOIIA3MY U JINOO UCIIOJIb3YIOTCS B CaMOil KJIETKe B
nporecce €€ JKU3HEAEATEIbHOCTH, JMOO BBIBOJATCS M3 HEE W HUCHOJIB3YIOTCS B OpPraHU3ME.
Hanpumep, B  KJI€TKax  MOPKEIYJOYHOM  Kejle3bl  MIIEKONMUTAIOIIMX  CHUHTE3UPYHOTCS
MUIIEBAPUTENIbHbIE (DEPMEHTBI, KOTOpbIE HAKAIJIMBAIOTCS B TOJOCTSIX OpraHoMja. 3aTeM
00pa3yloTcst IMy3bIPbKH, HamNOJHEHHbIE (epMeHTaMu. OHHU BBIBOJSATCS U3 KJIETOK B IPOTOK
MOJIKETYI0YHOM Kele3bl, OTKYy/1a MePEeTEeKaroT B MOJIOCTh KulleuHuKa. Emie oHa BaxkHast GyHKIUS
3TOrO0 OpraHoMJa 3aKJIIOYaeTcsi B TOM, YTO Ha €ro MeMOpaHax IPOUCXOJUT CHHTE3 >KUPOB H
YII€BOIOB (IOJMCAaXapua0B), KOTOpPBIE MCIONb3YIOTCSI B KIETKE M KOTOpbIE BXOJAT B COCTaB
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MeMmOpaH. bnarogapss nestenpHocTH anmapata [OnbIkM HPOMCXOIAT OOHOBIEHHME U POCT
1a3MaTudeckoil MemOpansl. JInzocomsl. [IpencraBnsior cob6oit HeOoIbIINEe OKPYTIble Tenbla. OT
UTOIUIa3Mbl KaXK/as JIM30cOMa OTTrpaHW4YeHa MeMOpaHOW. BHyTpH JH30COMBI HaxoAsTCs
(bepMeHTBI, pacHICIUISIoMmuUe OCNKH, JKUPbI, YIIIEBOIbI, HYKJICHHOBBIE KHCIOTHL. K muieBoit
YacTHIle, MOCTYNUBIICH B HUTOIUIA3MY, TOAXOIAT JTU30COMBI, CIIMBAIOTCA C HEH, U 00pasyercs oHa
[UIIEBAPUTENIbHAS BaKyOjb, BHYTPUM KOTOPOM HAXOAWUTCS INMILEBas YacTHLA, OKpPY)KEHHas
depmenTamMu nu3ocoM. BemectBa, oOpa3oBaBuiMecs B pe3yibTaTe IEpeBapUBAHUSA IHUILIEBON
YaCcTHUIlbl, MOCTYNAIOT B ILMTOILIa3My M MCIOJB3YKOTCS KieTkod. OOnaznas crnocoOHOCTBIO K
aKTUBHOMY II€pEBapUBaHUIO MMUIIEBBIX BEIIECTB, JIU30COMbI YYAaCTBYIOT B yJIAJI€HUU OTMHUPAIOIINX
B MIPOLIECCE JKU3HEACATEIHbHOCTH YacTe KJIETOK, LEIbIX KJIETOK M opranoB. OOpa3oBaHHE HOBBIX
JIM30COM IIPOUCXOJUT B KJIETKE MOCTOAHHO. DEepMEHTHI, coAepkKaILNECs B TM30COMaX, KaK U BCAKHE
apyrue OeNKH CHHTE3UPYIOTCS Ha pUOOCOMAax IMTOIIA3MBL. 3aTeM 3TU (EPMEHTHI MOCTYHAIOT 110
KaHaJlaM SHJOIUIa3MaTHYECKOW ceTh K ammapary ['oib/kH, B HOJOCTSIX KOTOPOTO (OPMHPYIOTCS
JIM30cOMBbl. B TakoM Buze JIM30COMBI MOCTYNaOT B LuTomiasMy. Kinerounsiii nentp. B kierkax
KMBOTHBIX BOJM3M sJpa HAXOAMTCA OPraHOMJ, KOTOPBIH Ha3bIBAIOT KJIETOYHBIM LEHTPOM.
OCHOBHYIO YacCThb KJIETOYHOTO IEHTpa COCTAaBJIAIOT JIBa MAJEHbKHX Telblla - LEHTPHUOJH,
pacroyio’keHHble B HEOOJIBIIIOM y4yacTKe YIUIOTHEHHOW LuToIuia3Mbl. Kakaas LEeHTpuoib UMeer
dopmy mmmmHApa UMHON 10 1 MKM. LIeHTpHONMM UrparoT BaXXHYIO POJIb NP ACJICHUN KIETKH; OHU
Y4acTBYIOT B 00pa3oBaHMM BepeTeHa jeieHus. Kierounele BrmoudeHHs. K KIeTOYHBIM
BKJIFOUEHUSIM OTHOCSITCSL YIJIEBOJbI, XHpbl KU Oenku. Bce 3T BemiecTBa HaKallJIMBalOTCS B
[UTOIUIa3Me KJIETKH B BHUJIE Kalellb M 3€PeH Pa3InYHON BeaHnuuHbl  (HopMbl. OHU MEPUOINIECKH
CHUHTE3UPYIOTCSl B KJIETKE U MCIIOJIB3YIOTCS B Ipoliecce oOMeHa BewecTB. Sapo. Kaxnas kierka
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX JKMBOTHBIX, a TAKXK€ pacTeHHH copepxuT sapo. dopma u
pasMepsl sJipa 3aBUCST OT (OPMBI U pazMepa KIETOK. B OOJbIIMHCTBE KIETOK UMEETCs OHO SpO,
U Takue KJIETKH Ha3blBalOT OAHOSAEpHbIMH. CyIIECTBYIOT TaKXe KIETKU C JIByMs, TpeMms, C
HECKOJIbKUMH JECATKAMU M JJaK€ COTHAMH siiep. DTO - MHOTOSJIEpPHbIE KJIETKH. SIJepHbI COK -
MOJIY’)KUJIKOE BEIIECTBO, KOTOPOE HAXOIUTCS TNOJ SJEepHOM OOOJOYKOW U TpeACTaBIIIET
BHYTPEHHIOIO cpeay sapa. Bompocsl ans 3akperseHus tembl: KeM, korja v kak Oblia OTKpbITa
kieTka? YTo n3ydaer KjieTouHasi OMOJIOTHs U KaKoe 3HaUYeHUE UMEET KIJIETOYHAas TEOpHUsl sl HAyKu?
Kakue mnpouecchl mpoucxondar B MUTOXOHIpusx? KakoBo cTpoeHMe M Ha3HaueHME amnmapara
Tlonpmxn? KakoBa (yHKIMS 1M30cOM B KMBOTHOM KieTke? Kakue mporecchl MpOUCXOIAT B
xyoporacrtax? KakoBo crpoenune u GpyHkuuu sapa? Yto Takoe KieTouHble BKIroueHUs? Kakyro
(GyHKIHIO BBIMOMHAIOT prOocombl? KakoBa posib muromnazMel B kietke? KakoBbl cTpoeHHE H
(GyHKIMHU 3HI0IIIa3MaTHIECKO ceTu?

bakrepuanbHas KkiieTka orpaHudeHa 000g0ukoil. BHyTpeHHMH ci10i 00010YKH MPEaCTaBICH
[UTOMIa3MaTuyeckoii memOpanoit (1), Hag KOTOpOW HaxomUTCs KIETO4YHas CTeHka (2); Haj
KJICTOYHOM CTeHKOW y MHorux Oakrepuit — ciusucras kamncyia (3). CtpoeHue u (QyHKIMH
LUTOIJIa3MaTHYECKOW MeMOpaHbl 3YKapHOTUYECKON U MPOKAPUOTHUECKON KJIETOK HE OTIMYAIOTCA.
MembOpana MoO)KeT 00pa30OBbIBaTh CKJIAJKH, Ha3biBaeMble Me3ocoMaMi (7). OHM MOTYT HMETh
pasHyto (opMy (MEIKOBUAHBIC, TpyOUdaThle, IUIACTUHYATBIE W 1p.). Ha moBepxHOCTH Me30coM
pacnonaratorca  ¢epmeHTbl. KilerouHas cTeHka ToJycTas, IIJIOTHAas, JKECTKas, COCTOUT
U3 MyperHa (TIaBHbI KOMIIOHEHT) M JpPYTHX OpraHM4ecKuxX BeniecTB. MypeuH npencTaBisier
cO0OH TNpaBWIBHYIO CETh M3 MapauleibHBIX MOJMCAXAPUIHBIX IEMel, CHIMTHIX IPYT C APYrom
KOPOTKUMH OEJKOBBIMH LI€TIOYKaMHU. B 3aBUCUMOCTH OT OCOOEHHOCTEH CTpOEHHs KIETOYHOU
CTEHKM OaKTepuH TOAPa3JeISIOTCS Ha IPaMIIOJIOXHUTENbHbIE (OKpammBaoTcss 1o ['pamy) u
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rpaMoTpHIaTeIbHbIC (HE OKpAIIMBAIOTCs). Y TPaMOTPUIATENbHBIX OaKTepHil CTEHKA TOHBIIIE,
YCTPOEHA CIIOKHEE M HaJ MYPEHHOBBIM CJIIOEM CHApyKU MMEETC CIIOM IUnuaoB. BHyTpeHHee
IIPOCTPAHCTBO 3aIIOJIHEHO LUTOIUIa3MoN (4).I'eHeTnyeckuil mMatepuan MpeACcTaBiIeH KOJIbLIEBBIMU
moutekynamu JJHK. Ot JIHK MOXHO yclIOBHO pa3fenuTh Ha «XPOMOCOMHBIE» U IJIa3MUJHBIE.
«Xpomocomuasi» JIHK (5) bakrtepuanbnas kjieTka orpaHuueHa 000jo0ukoil. BHyTpeHHui cioit
000JI0UKH IPECTaBJICH LIUTOIIa3MaTUYeCKOi MemOpaHoii (1), HaJ KOTOPO HAXOAUTCS KJIETOYHAs
cTeHKa (2); Haa KJIETOYHOW CTEHKOW y MHOTHX OakTepwii — ciusuctas kancyia (3). CtpoeHue u
GYHKIIUM LUTOIUIa3MaTHYECKON MeMOpaHbl 3YKApUOTUYECKONW M MPOKAPUOTHYECKON KIIETOK He
oTnuyaTcs. MemOpaHa MoOKeT 0Opa30BbIBaTh CKJIAJIKH, Ha3biBaeMmble Me3ocoMami (7). OHu
MOTYT UMETh pa3Hyio GopMy (MEIIKOBUIHBIE, TPyOUaThie, IUIACTHHYATHIE U JP.).

Ha mnoBepxHoctu Me3ocoM pacnonararorcs (epmentsl. Kiletounast cTeHka Toicras,
IUIOTHAs1, KECTKasi, COCTOUT U3 MypenHa (TJIaBHbI KOMIIOHEHT) U APYTUX OPraHHMYECKUX BEIICCTB.
MypeuH mnpeacTaBisgeT co0Oil MPaBUIBHYIO CETh M3 MapaUICNbHBIX IOJMCaXapUIHBIX IIETIeH,
CIIUTBIX JPYr C IPYrOM KOPOTKHMH O€IKOBBIMM Lienodykamu. B 3aBucMMOCTH OT 0cOOEHHOCTEH
CTPOCHHMS KJICTOUYHON CTEHKU OAKTEpUH MOJPA3ICISIOTCS Ha IPaMIIOIOKUTEIbHbIC (OKPAIINBAIOTCS
no I'pamy) u rpamoTpuaTenabHble (HE OKpAIIMBAIOTCS). Y IpaMOTpULATEIbHBIX OaKTepuil CTEHKa
TOHBIIE, YCTPOEHA CJIOKHEE M HaJ MYPEHHOBBIM CIIOEM CHApYyXW HMMEETCS CIOM JIUIUIOB.
BHyTpeHHee NmpOCTPaHCTBO 3amoyiHEHO LuToIIasMoi (4).I'eHeTndeckuil mMarepuan npeacTaBlieH
kosibleBbiMu Mosiekynamu JIHK. Otu JIHK MO0XHO yCIIOBHO pa3fenuTh Ha «XpPOMOCOMHBIE» U
wiazmMuaable. «XpomocoMHas» JIHK (5) — onna, npukperuieHa k MeMOpaHe, COAEPIKUT HECKOIBKO
TBICSY TE€HOB, B orTinuue oT XxpoMocoMmHbIx [IHK sykapuor oHa He nuHEHHas, HE CBs3aHA C
6enkamu. 30Ha, B KOTOpoil pacnonoxxeHa 3ta JJHK, Ha3bIiBaeTcs HyKJI€OUIOM.

[InasmMuabl — BHEXpPOMOCOMHBIE T'€HETHYeCKHe dneMeHThl. [IpencraBistor  coboi
HeOonbire koibueBble IHK, He cBs3anbl ¢ Oenkamu, He NMPHUKPEIUICHB K MeMOpaHe, coaepiKar
HeOouboe 4yrucino reHoB. KonmuecTBO miasMul MOXKET OBITh pa3nuyHbiM. Hanbosee m3ydeHbI
TUIa3MUJIBL, HECYIINEe WHPOPMAIHIO 00 YCTOWYMBOCTHU K JIEKapcTBEHHBIM npernaparam (R-daxrop),
MPUHUMAOIINE ydacTue B monoBoM mporecce (F-dakrop). [hrazmuaa, ciocoOHas 00beIUHATHCS C
XPOMOCOMOM, Ha3bIBaeTCsl AMUCOMOH. B OakrepuanbHON KJeTKe OTCYTCTBYIOT BCe MEMOpaHHbIE
OpTaHOM[IBI, XapaKTEPHBIE LIS DYKAPHOTHUECKOW KIETKH (MUTOXOHApHH, TutacTusl, JI1C, anmapat
I'onbxu, mu3ocomsl).B nuronnasme 6aktepuil HaxoasTes pubocoMsl 70S-tuna (6) ¥ BKIIOYSHUS
(9). Kax npaBuiio, pubocomsl coOpanbl B osimcoMbl. Kaxxaas pubocoma coctout uz manou (30S) u
6onpmioit cyobenuaul (50S). @ynkius pubocoM: cOOpKa MOIMIENTHIHONW LENoYKd. BriroueHus
MOTYT OBITh TPECTABICHBI TIBIOKAMH KpaxMalia, TITMKOTeHa, BOJIOTHHA, JIUITHIHBIMA KaIUIIMU.

49



Penensus
Ha y4edHyio nporpammy y4ebunoii nucunnaunsl b/1.08 BHOJIOI' U nas
cnennanbaocTH 40.02.04 KOpucnpyaeHuuns

PaGouas mnporpamMma npo(ECCHOHAIBHOTO MOAYJIA M0  JAUCUHIUIHHE
«BHOJIOTHS» COCTABIeHa B COOTBETCTBHM C TPeDOBAHMSMH TroOCY/IapCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHJAapTa K MUHMMYMY COIEpPKaHHs W YPOBHIO MNOArOTOBKH
BbITYCKHHKOB. Pabouas nporpamma y4eOHOH JHMCLMILIMHbI B/1.08 buonorus
paspaborana Ha ocHoBe TpeboBanuii ®DenepaNbHOrO  rocyIapCTBEHHOrO
obpaszosatenbHoro cranaapra (aanee @®I'OC), npeAbsBiseMbIX K CTPYKTYPE,
CONEPKAHMIO U Pe3yJibTaTaM OCBOEHHS YYEOHOH JIMCIMILIMHEL bJ1.08 buonorus.
[lporpamma HanpasJleHa Ha pa3BuUTHE MBILLLICHHS, MHTEJIIeKTa,
NPOCTPAHCTBEHHOTO  BOOOpaKEHMS, OBNAJCHHS  3HAHUAMH W YMCHHAMH
CTY/ICHTAMM, HeOOXOIHMBIMH MM JUIS TPYIOBOH ACATENLHOCTH.

BUOJIOrMS — JKMBas HAyKa, HENpEpbIBHO PAcTylias BIIMPh M rayOb,
MOCTOAHHO Pa3ABUTAKOLIAA MPaHHIIbI 103HaHHOTO. OHA paccMAaTpHUBACTCA B LEIAX
nanbHeHIIero NpMMEeHeHHs B XHU3HUH. JTO CBA3aHO C TeM, YTO KH3Hb HENIPEPLIBHO
pa3BuBaeTCsi M KAET OT OHONOrWH HOBBIX Haei W Mo[AX0/I0B B pelIeHHH
aKTyallbHBIX MPO0JIEM CErOAHALIHErO JAHS.

[Tporpamma BKJIO4aeT B cedst macnopT paboyei mporpaMmbl, TEMaTHHCCKOE
MJ1aHHPOBAHHKE, colepKaHHe yyebHo JINCLIMTITHHBI, UTEPATYPY,
obpazoBaTel/ibHble TEXHOJIOTHH [pPH MPOBEJICHHH [MPAKTHYECKHX 3aHATUI Y
NeKuMit, B TOM uMcae MpodeccHOHAIbHO-OPHEHTHPOBAHHOE  COACPKAHUC
TEOPeTHYECKHX M TpakTudeckux  3ansatud.  llpesnctaBnennl  OCHOBHBIC
komneTeHUMH. MMEIOTcs OLEHOYHbIC CpeacTBa s KOHTPOJS YCNeBaCMOCTH.
PaGouas nporpamma paccuWTaHa na 72 4aca. Pasznenbl JeiSTCs Ha TeMBl, Ha
W3yuyeHHe KaXI0H TEeMbl OTBOJMTCA OMNpeNeN€éHHOEe KOIMYECTBO HacoB, B
3aBHCHMOCTH OT BAXHOCTH M3ydaeMbIX BOMpOCOB. B Kaxa0H TeMe OTPaKeHbl
TpeOOBaHUA K 3HAHUAM, YMEHUAM; JaH NepeyeHb JIHTEpaTypbl.

Jlannas paGouas nporpaMma Mo JAHcuMiUIMHE Buonorus MoxeT ObiTh
MCTIONb30BaHa Uil TMOJIrOTOBKH cneunamcros  crnenuansHoctn  40.02.04
IOpucnpynenuus. /

JupexkTop

MBOY I'umuazuu Ne6 r. Tuxopeuxa _E. I'. IlocemaiuHas



Peuensus
Ha yyebHyr nporpammy yuednoi tucunmannsl B1.08 BUOJIOTUSA aas
cnennaabHocTH 40.02.04 FOpucnpyaenuus

Pabovas nporpamma y4ebnoit aucuumiunsl BJ1.08 Bronorus paspaborana
Ha OCHOBe TpeboBaHWii MenepajlbHOrO TrOCYAAPCTBEHHOrO 00pa3oBaTEbHOIO
craniapra (nanee ®I'OC), npeapsBiIgeMbiX K CTPYKTYPE, COJAEPAKAHHIO M
pesysibTaram ocBoeHus yuedHoi mucumumumnbl bJ1.08 buonorus, B cooTBeTCTBHH
¢ PekoMeHnalHsgMH N0 OpraHu3aliy NMOMyueHHs CpeaHero odiero oopasoBaHus B
npeaenax OCBOeHHs 00pa30BaTENbHBLIX MPOrPaMM CPEeaHEro NpodeCcCHOHATBHOIO
obpasopanus (manee CI1O) 40.02.04 HOpucnpyaeHuns, yTBEPAKIEHHOIO
[IpukasoM Mununcrepersa npocseiienus Poccun ot 17.082022 Ne742,

JlaHHas mporpaMma ABJISETCS YACThK) OCHOBHOM NpodecCHOHANBHOI
obpasoBatenbHO# nporpammel B coorserctBHH ¢ PI'OC cpeanero (nosnHoro)
obuwiero  obpazoBanus u  PIOC mno cneumanshocty  CITO  40.02.04
FOpucnpy aeHus.

Coaepxanue yueGHOH AMCUMIUIMHBI OMONOrHS Npe/JHA3HAYEHHOTO JUIA
CTYACHTOB | Kypca cpenHero npogeccHOHaIbHOro o0pa3oBaHHMs COOTBETCTBYET
COAEPKAHUIO ITOrO mnpeamera Juis cpeaHero (momaHoro) obwero oOpa3oBaHMs.
Hucumniinna  npussaHa  chopMHpoBaTh Yy OOYYAIOMIMXCA  HENOCTHOE
npeAcTaBjieHHe O Hayke OHonorus, OOBEKTMBHOM OCO3HAHHMH 3HAYUMOCTH
KOMIEeTEHLHH B 0bs1acTi OHONIOTHH Juis YesoBeka H ob1ecTna.

[IporpaMMa 08OCHOBaHHO H MOJHO OTpaXkaeT pojiib H MECTO GHONOrHH B
MOArOTOBKE CMELHATHCTa CPEAHEr0 3BEHA, PACKPbIBACT LIEIW H 3a1auu y4eOHO
AMCIMIUIHHBL,  Omnpenenensl TpeGoOBaHMS K YMEHHSM H 3HAHHSM CTY/IEHTOB.
Temarnyeckuii nnaw W cozepkanue y4eOHOM JMCLHIUIMHBI  PAcKpbIBaCT
MOCNEI0BATE/IBHOCTD MPOXOKACHHS TEM, COOTBETCTBYeT Y4eOHOMY IUIaHy M
pacripeneieHni0 HacoB. B nporpamme onpezesnensl (opma [pOBEIAEHUSA, 1M,
3a1a4u  y4eOHOM JIMCUMIUIMHEI, NPeACTAaBIeHBl MaTepualbl Ui TeKylleH H
MPOMEXYTOYHOM arrecrauud. B nporpamMme peanu3oBaHbl JHAAKTHYECKHE
MPUHLMIEL OOYYEHHS: LEJOCTHOCTh, CTPYKTYPHOCTB, OTPaXeHa B3aWMOCBSA3b
MEXJ1y OTACJIbHBIMH 3JIEeMEHTAMH CTPYKTYPbl, YYTCHbI METAIIPE/METHBIE CBA3H.

[lepeveHb ~ pekoMeHIyeMOH  OCHOBHOWH  JIWTEpATYph BKJTIOYAeT
o6LIe/I0CTYHbIE HCTOUHHKH, H3aHHLIE B MOC/EAHEe BpeMs (He nosjHee 5 ner).
[Tepeunciennsie UHTepHET-pecypehl aKTYalbHbL H JOCTOBEPHbI.

Paboyas nporpamma juciunannel bronorus Moxer GbITh peKOMEHI0BAHA
ANSL MCTOJI30BaHHS B y4eDHOM npolecce NpH MOArOTOBKE  CTYAEHTOB 110
cneunansHocT 40.02.04 KOpucnpyeHuus.

YuuTens BhICIIeH KaTeropuu ;
MBOY I'umuazun Ne6 r. Tuxoperka rﬁ Zigﬁ/ JI. B. O6HoBneHckas



