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1.MACHOPT IPOT'PAMMBI YYEBHOM JUCHOUILINHEI BJ1.08 BHOJIOT U
1.1. O6mas xapakTepucTUKA Y4eOHOH AUCHHILIMHBI

Pabouast nporpamma yuednoit auctmminabl bJ{.08 brojorus sBnsieTcsi 4acThiO MPOrpaMMBI
MOJTOTOBKU CHELMAINCTOB CPEeHEro 3B€Ha B COOTBETCTBUU ¢ PDenepanbHBIM IOCyIapCTBEHHBIM
oOpa3oBaTeNlbHbIM CTaHAAPTOM cpeaHero npodeccronaapHoro obpasosanus (nanee ®I'OC CIIO)
no creuuanbHocTu 40.02.04 FOpucnpyaeHmus.

1.2. MecT0 AMCUMILIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHELHAJTHCTOB
CpeHero 3peHa

JlMcuMIuIHA BXOIUT B COCTAB 00S3aTENIbHBIX YI€OHBIX TUCIHUILINH, H3y4aeMbIX Ha 0a30BOM
ypoBHe 00111e00pa30BaTeIbHOM MOATOTOBKH.

1.3. TpeGoBaHus K pe3yIbTATAM OCBOEHHSI JHCLHUIIHHBI

OcBoenne conep:kanmst y4eOHoit nmucumrmnasl  «bBJ[.08 buonorus» obecnednBaer
JIOCTHIKEHHE CTYEHTaMU CIEAYIOLHUX Pe3yNbTaTOB!

JIMYHOCTHBIX:

- OCO3HaHHE 00YYArOIIMMUCS POCCUHCKON MPaskJaHCKON MIEHTHYHOCTH,

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEAEIEHUIO;

- HAJIM4Yhe MOTUBALUH K 00yUEHUIO M IMYHOCTHOMY Pa3BUTHIO;

- IleJIeHANpaBJI€eHHOE pa3BUTHE BHYTPEHHEH MO3HMLMH JUYHOCTHM Ha OCHOBE yXOBHO-
HPAaBCTBEHHBIX LIEHHOCTeNH HaponosB Poccuiickonn denepauuy, MCTOPUYECKUX M HALUOHAJIBHO-
KYJBTYPHBIX TPagunui, (GOPMHUPOBAHHE CHCTEMbI 3HAUUMBIX LIEHHOCTHO-CMBICJIOBBIX yCTAHOBOK,
AHTHKOPPYILIMOHHOTO MHPOBO33PEHHS, MPABOCO3HAHMS, HKOJOTUYECKON KYJIbTYphl, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD KU3HEHHbBIE IJIaHBI,

MeTanpeIMeTHbIX:

- OCBOCHHbIE OOYYaIOIUMHUCS MEXKIIPEAMETHbIE NOHATHS W yHHUBEpCaJbHbIE y4ueOHbIC
nercTBus (peryIsaTHBHBIE, TIO3HABATEIbHBIE, KOMMYHHKATHBHBIE);

- CIIOCOOHOCTh MX MCIIOJIb30BAHMS B TIO3HABATENILHOW M COLIMAIbHON MPAKTHKE, TOTOBHOCTh
K CaMOCTOSITEJIbHOMY IJIAHMPOBAHUIO M OCYIIECTBICHUIO y4e€OHOH AEATENbHOCTH, OpraHU3aLUU
y4eOHOro COTPYAHMUYECTBA C TENArOrMYeCKMMH PaOOTHUKAMH M CBEPCTHHUKAMH, K YYacTHIO B
MOCTPOSHUH UHANBUAYAIBHOW 00pa30BaTENIbHON TPASKTOPHH,

- OBJIAJCHHE HABBIKAMH Yy4eOHO-MCCIENOBATENbCKONW, TPOEKTHOH H  COLMAJIbHOMN
NesITeIbHOCTH,

NnpeaMeTHbIX:

- c(OpMHPOBAHHOCTh 3HAHUH O MeCTe€ U POJU OMOJIOTMH B CHCTEME HAyYHOrO 3HAHMS,
(YHKIMOHATBHON TPAMOTHOCTH Y€JIOBEKA /ISl PEIICHHUS JKU3HEHHBIX Mpobiiem;

- cOopMHPOBAaHHOCTP  yYMEHHUSI  pACKpbIBATh  COAEPIKAHHE  OCHOBOIIOJIATAIOLINX
OMONOrnYeCKUX TEPMHHOB M MOHATHUI: JKU3Hb, KJIETKA, TKaHb, OPraH, OPTaHU3M, BHJI, ITOMYJISLIUS,
sKocHcTeMa, OmoleHo3, Omocdepa, merabonam3m (0OOMEH BELIECTB W NPEBPALCHHE SHEPTHH),
roMeoctas (camoperynsiuusi), OHMOCHHTe3 OejKa, CTPYKTYpHas OpPTaHM3alusl >KUBBIX CHCTEM,
IUCKPETHOCTb, CaMOPETYJISILHS, CaMOBOCHPOHM3BENEeHUE (PEnpOnyKUHs), HACIEICTBEHHOCTD,
HN3MEHYUBOCTb, YHEPrO3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aLus;

- copMHpPOBAaHHOCTP  yYMEHHSI  PACKpPbIBaTh  COAEPKAHHE  OCHOBOIOJATAOLINX
OMOJIOTHYECKNX TEOPH W TUIOTe3. KJIETOYHOUW, XPOMOCOMHOH, MYTAIlHOHHOW, 3BOJOLUOHHOMN,
MIPOUCX OXKJIEHUs KU3HU U UEJIOBEKa;

- ¢(hopMHUPOBAHHOCTh YMEHHsI PACKPBIBATH OCHOBOIOJATAOIINE OMOJIOrHYECKHe 3aKOHbBI U
3akoHoMepHocTu (I'. Mennenst, T. Moprana, H Y. Basunosa, 2. I'ekkensi, @. Mrosutepa, K. bapa),
IPaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM,

- npuoOpereHue OmbITa NPUMEHEHHsS OCHOBHBIX METOIOB HAy4YHOTO TIO3HAHMUS,
UCTIONB3YEMbIX B OHOJOrMM: HAOJIONEHHS M OIHCAHUS JKUBBIX CHCTEM, IPOLECCOB M SIBICHUM,
OpPTaHu3allui U TPOBENEHUS OHMOJIOTHUECKOro SKCIEPUMEHTa, BBIABIDKEHUS THUIIOTE3, BBISBICHUS
3aBHCHMOCTH MEXIY HCCIEAYEMbIMHA BEIUYMHAMU, OOBSICHEHUS] MOJYYEHHBIX pPE3YJbTaTOB HU
(bopMyIHMpOBaHNUs BHIBOAOB C UCIIOIB30BAHUEM HAYyUHBIX MOHSITHH, TEOPUH B 3aKOHOB;


















2.2. CTpyKTYypa AMCUUNIHHBI

OcBoenne yuebnoit mumcumrummabl bJ1.08 buonorus BkIOYaeT M3y4YEHHE CIEOYIOLINX

pa3aeNoB U TeM:

HaumenoBanue pa3aesioB un teM | Becero | KosimyecTBo ayauTOpHBIX Yacos
Teopernueckoe IIpakTHYeckHne 3aHATHS
o0yueHue

Pasnen 1. Knetka — cTpykTypHO- 18 10 8

(byHKIMOHAIbHAS €AMHNULIA

JKUBOT'O

Paznen 2. Ctpoenue u pyHKIUU 20 12 8

opraHusma

Pasnen 3. Teopus 3Bonounun 6 6 -

Pasznen 4. Dxonorus. 18 10 8

Pasnen S. buosorus B ;ku3HU 8 2 6

IIpomexxyTouHas arrecTauus — 2 2 -

nubdepeHIPOBAHHBIN 3a4€T

Bcero no aucuurinzae 72 42 30

2.3. TemaTuueckuii JIaH U coJep:kaHue y4eOHbIX 3aHATHIl aucuuniuHbl b/(.08 Buosorus

CIIO «lOpucnpyaenuusi» 1cemectp 2024-2025 yyebnoro roga

H Dopmup
anMeH ConepxaHue yueOHOro MaTepuaJa, Obnem yemble
OBaHHeE NpaKTHYecKHe padoTbl, CAMOCTOSITeJIbHASI padoTa
pa3aesioB H TeM 00y4arouuxcs. HAcoB | Kommere
HIUH
1 2 3 4
1 cemectp
Pazgen 1. Kiietka — cTpyKTYpHO-(DYHKIHOHAIbHASI €IHHUIIA ;KHUBOT0 18
Tema 1.1. Coaep:kaHue yueOHOro MarepuaJa 2
buonorus kak | Teopernueckoe o0yueHue 2
Hayka. O6umas CoBpeMeHHbIE  OTPACciK  OHOJOrUYECKUX
XAPAKTEPUCTHK 3HaHWi. CBs3b OHOJIOTHM C APYTUMH HayKaMmu:
a XKU3HU Oouoxumusi, Onodusuka, OnoHuka, reHoreorpadpus u OK-1
ap. Ponp m mecto Omonoruu B (POPMHPOBAHWUHU
COBPEMEHHOM HAy4yHOH KapTHHBI MHpa. YPOBHU
OpraHu3aIuu JKUBOU MaTepUH. Obmas
XaPaKTEPUCTUKA KU3HU, CBOMCTBA JKUBBIX CHCTEM.
XUMHUYECKUN COCTAB KJIETOK
Tema 1.2. Coaep:kaHue y4eOHOro MaTepuaja 6
CTpyKTypHO- TeopeTnueckoe o0yueHue 2 OK-1




(pynxkunuonanen
an
OpPraHM3anMs
KJIETOK

Knerounast teopust (T. IlIsann, M. Illneiinen, P.
BupxoB). OcCHOBHBIE TOJOKEHHUSI COBPEMEHHOH
KJIETOYHOMN TEOPUU. Tunbl KJIETOYHOMN
OpraHu3aluu: MPOKAPUOTUYECKHUI 51
S3YKapUOTUYECKU. OnHOKJIETOUHBIE 51
MHOTOKJIETOYHBIE OpraHU3MBL Crtpoenue
MPOKaPUOTHYECKON KJIETKH. Crtpoenue
SYKapUOTHYECKOH kieTku. Hekierounsie ¢Gopmbl
JKU3HH (BUpYCHI, OakTepuodarn)

IpakTHYecKHE 3AHATHSA

OK-2
OK-4

«CTtpoeHne KJIeTKH (pacTeHus, JKUBOTHBIE, TPUOBI)
U KJIETOYHBIE BKJIIOUEHHs (KpaxMall, KapOTHHOHIB,
XJIOPOTIACTHI, XPOMOILIACTBI)»
IlogroroBka MHKpOIIpenapaTroB, HaOJIOAEHHE C
MOMOIIBI0 MHKPOCKOIA, BBISBJICHUE PA3THUNi
MEXIY U3ydaeMbIMH OObeKTaMH, (popMyIHpoOBaHUE
BBIBOJIOB

BupycHeie u Oakrepuanbabie 3a0oneBanus. OOmme
NMPUHLOUIIBI UCTTIOJIB30BAHHS JICKAPCTBCHHBIX
BemecTB. OCOOEHHOCTH MTPUMEHEHHSI
aHTHONOTUKOB. IIpencraBnenne yCTHBIX
COOOLIeHNI ¢ Mpe3eHTaunel, OATOTOBIEHHBIX MO
NEPECUHIO UCTOYHUKOB, PCKOMCHIOBAHHBIX
IpenoaBaTeIeM

Tema 1.3.
CTpykTypHO-
(pynxkunuonanen
bIe (PAKTOPBI
HACJIEACTBEHHO
CTH

Coaep:kaHue yueO0HOro MarepuaJa

Teoperuueckoe o0yueHue

XpomocomHass Teopuss T. Moprana. CrpoeHue
XpPOMOCOM.  XPOMOCOMHBIH ~ HaboOp  KIETOK,
TOMOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI,
TaryIOUIHbIN U UTIONHBIH Habop. HyxinenHoBbIe
kucnotel: JIHK, PHK HaxoxaeHue B KIeTKe, HX
cTpoeHHe W (PYHKIUH. MaTpu4HbIE MPOIECCHl B
KJIETKE: PeTUTUKALIVS, OnocuHTE3 Oeka,
penapanusi. ' eHeTHYeCKH KO/l M €r0 CBONCTBA

IIpakTHnyeckue 3aHsATHS

Pemenue 3ana4 Ha onpeneneHue
MOCJE0BATEIbHOCTH HYKJIEOTUI0B, aMUHOKUCIIOT
B HOPME U B CJIy4a€ U3SMCHCHUA
MOCJAEA0BATENbHOCTH HYKIeoTHA0B JIHK

OK-1
OK-2

Tema 1.4.
O0Men BewmecTs

U npeBpaileHue
JHepPruu B
KJIeTKe

Coaep:kaHue y4eOHOro MarepuaJa

Teoperuueckoe o0yueHue

ITonstune METa0OIHI3M. AcCCUMUIISITIHS u
OUCCUMIIJIALIASL — JB€ CTOPOHBI MeTadonn3ma. Tumbl
oOMeHa BeIecTB: aBTOTPO(HBIN U TeTepoTPOHBIN,
a3poOHbIE U aHa’poOHbINA. [lnacTuueckuii OOMeH.
dotocuHTe3. XeMOCUHTES

OK-2

Tema 1.5.
Ku3zneHHbLIA

Coaep:kaHue yueOHOro MarepuaJa

o

Teoperuueckoe o0yueHue

OK-2




IHKJ KJIEeTKH. Knerounslii nuki, ero nepuoasl. MuTo3, €ero craanuu OK-4
Murto3. Meiio3 |u  npoucxopsmue  mpoueccel.  buomornueckoe
3HaueHHe MuTo3a. Meiio3 u ero craauu. lloBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornveckuii
CMBICJI Mei03a
TecTtupoBanue 2
Paszpen 2. Ctpoenue u (pyHKIMH OpraHuszma 20
Tema 2.1. | Conep:xaHue y4eOHOTr0o MaTepHuaja 2
Ctpoenue Teoperuueckoe o0yueHue 2
OpraHu3Ma MHOrokaeTouHble OpraausMsl. B3anmocssi3b OK-2
OpPraHoB U CUCTEMbI OPIaHOB B MHOT'OKJIETOYHOM OK-4
opranusme. ['omeocras opranusma u ero
MOAMEPKAHUE B MTPOLIECCE KUZHENACSITEIbHOCTH
Tema 2.2. Coaep:kaHue yueOHOro MarepuaJa 2
Dopmbl Teoperuueckoe o0yueHue 2
Pa3MHOKEHHUSs ®opmbl pa3MHOXKEHUSI OpraHu3MoB. becronoe u OK-2
OPraHM3MoOB MI0JIOBOE Pa3MHOKEHUE.
Tema 2.3. Coaep:kaHue y4e0HOro MarepuaJa 2
Onrorenes Teoperuueckoe o0yueHue 2 OK-2
pacTeHHH, HUnanuBuayanpHOe pa3BuUTHE OpPraHU3MOB. OK-4
KUBOTHBIX W OMOpHoreHes u ero Craguu
YyeJIoBeKa
Tema 2.4, Coaep:xaHue y4eOGHOro MaTepuaJja 4
3akoHomepHOC Teoperuueckoe o0yueHue 2
TH OCHOBHBIE TOHSTHS TE€HETUKH. 3aKOHOMEPHOCTH
HaCJe10BAHUS obpazoBanust ramer. 3akoHel I. MeHngens
(MOHOTHOPHIHOE U MOJUTHOPUIHOE
IpakTHYECKHE 3AHSTHS: 2 8§:Z
Pemenne 3a1a4 Ha onpeneneHne BEPOSITHOCTH
BO3HHKHOBEHMSI HACJIEACTBEHHBIX MPU3HAKOB MPHU
MOHO-, T{-, TOJIUTHOPUIHOM U aHATU3HPYIOIIEM
CKPELIMBAHUU, COCTABJIEHNE T€HOTUITHYECKUX CXEM
CKPELIMBAHUS
Tema 2.5. Coaep:xaHue y4eOHOro MaTepuaja 4
CuensieHHoe TeopeTnueckoe obyueHue 2
Hacjea0BaHHe 3axkonb! T. Moprana. CueniieHHOe Hacliei0BaHNe
NMPU3HAKOB reHOB, HapymeHue cueriennsi. Hacnenosanue
HPU3HAKOB, CHENJIECHHBIX ¢ MOJIOM OK-1
IIpakTHYecKHe 3aHATHS: 2 OK-2
Pemenne 3a1a4 Ha onpeneneHne BEPOSITHOCTH
BO3HUKHOBEHMSI HACJIEACTBEHHBIX MPU3HAKOB MPHU
CLIETUIEHHOM HaclIeIOBAHUH, COCTaBJICHHE
F€HOTUIMMYECKUX CXEM CKPELIHMBAHMS
Tema 2.6. Coaep:kaHue y4eOHOro MarepuaJa 4
3axonomepnoc | Teopernueckoe o0yueHue 2
™ H3meHunBOCTh MpHU3HAKOB. BUabl W3MEHUHUBOCTH: OK-1
H3MEHYHUBOCTH HACJIENCTBEHHAss W HEHACJIEACTBEHHAs. 3aKOH
FOMOJIOTUMECKUX  PSAJOB B HACJIEICTBEHHOM 8§:Z

m3meHunBoctn (H.M. Basunos). MyranuoHHas
TEOpUs] U3MEHUYNBOCTU. Buibl MyTannii 1 mpUYUHBI
UX BO3HHUKHOBEHHUSI




IIpakTnyeckue 3aHATHS: 2
Pemenue 3a1a4 Ha onpeneneHue TUIa MyTaluu
NPU Tiepeiade HaCJeICTBEHHBIX MPH3HAKOB,
COCTABJICHHE TEHOTHITMYECKIX CXEM CKPEIIMBaHUS
TecTupoBanmue 2
Paznen 3. Teopus 3BoaOIHN 6
Tema 3.1. Coaep:kaHue y4eOHOro MarepuaJa 2
Hctopus Teoperuueckoe o0yueHue 2
IBOJIIOLIHOHHOT Muxpossostonus. [Tonynsnus kak 31eMeHTapHas OK-2
0 Y4eHHusl. €qUHUIA DBOIIOLUU OK-4
Muxpo3Bo.iron
usi
Tema 3.2. Coaep:kaHue y4eOHOro MarepuaJa 2
Makpossoaron | Teoperuueckoe o0yueHme 2
Hsl. Maxpossosarouusi. @OopMbl U OCHOBHBIE
Bo3nukHOBeHH HanpasyieHust MmakposBomouu (A H. Cesepuos). OK-2
€ U pa3BUTHE [Tyt moctrmkeHns GMOJOTUYECKOTro Iporpecca. OK-4
KM3HHM HA Coxpanenune duopasHooOpasus Ha 3emiie.
3emae
Tema 3.3. Conaep:kaHue y4eOHOro MaTepuaja 2
Ipouncxoxnenn | Teopernueckoe ooyueHmne 2 OK-2
e4yesIOBeKa — AHTpONONOrus — Hayka o 4eJIOBEKe. OK-4
AHTpOMOreHe3 CucreMaTnueckoe NoJIOJKEHUE UeJIoBeKa
Pasaen 4. Jxojorus 18
Tema 4.1. Coaep:kaHue y4eOGHOro MaTepuaja 2
Ixonoruydeckn | Teopernueckoe o0yueHue 2
e paxkTopnl U Cpenbl oOuTaHUs OPraHU3MOB: BOAHAS, HA3EMHO- OK-1
Cpeabl (KU3HHU BO3JIyllIHAs, IIOYBEHHAsI, BHYTPHUOPraHU3MEHHasl. OK-2
DU3NKO-XMMUYECKHE OCOOEHHOCTH Cpel OOMTaHuUs OK-7
OpPTraHHU3MOB
Tema 4.2. Coaep:kaHue y4eOHOro MarepuaJa 4
Honynsinus, Teoperuueckoe o0yueHue 2
cooGuecTBa, Dxonoryuyeckasl XapakTepuCTUKA BUJA U
IKOCHCTEMbI MOMYJISILUU OK-1
IIpakTHyeckoe 3aHATHE 2 OK-2
Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX OK-7
3alaHHH MO MEPEHOCY BELIeCTBA  SHEPTHH B
JKOCHCTEMAxX C COCTaBIICHHE TPOPHUUIECKUX 1enei u
nupamMul OMOMacchl U SHEPTUU
Tema 4.3. Conaep:kaHue y4eOGHOro MaTepuaja 2
buocdepa - Teoperuueckoe o0yueHue 2 OK-1
ria006ajabHas buocdepa — »xuBast obonouka 3emuu OK-2
IKOJIOrHYEeCKAs OK-7
cucTremMa
Tema 4.4. Coaep:kaHue yueOHOro MarepuaJa 4
Bausinue TeopeTnueckoe obyueHue 2 OK-1
AHTPOMOT €HHbI | AuTponorennbie Bo3neiicTaus Ha Grochepy OK-2
X akTopoB Ha | [IpaKTHYECKOE 3AHATHE 2 OK-4
Ouocgepy «OTXOMBI IPOU3BOICTBAY. OK-7
Tema 4.5 Conaep:xaHue y4e0HOro MaTepuaJja 4
Bausinne TeopeTnueckoe obyueHue 2 OK-1




COLHAJILHO-
IKOJIOTHYEeCKHUX
(¢paxTopos Ha
310pOBbe
Ye10BeKa

| 310pOBbE U €ro COCTABJISIFOLINE

HpaKanecmoe 3aHATHE

1.«YMcTBeHHast paborociocobHOCTE». OBNaneHne
METOIaMH OIPEAENICHNs] TOKa3aTeNeld YMCTBEHHON
paboTociocOOHOCTH, OOBSICHEHUE MTOTyIEHHBIX
pe3yabTaToB U (POPMYIHPOBAHNE BBIBOJIOB C
HCIIOJIb30BAHUEM HAay4HBIX NOHATUH, TEOPUI U
3aKOHOB.

2 «BmusitHue abuotnueckux pakTOPOB HA YEIOBEKa
(HM3KHE U BBICOKHE TeMmeparypbl)». U3yueHnne
MEXaHU3MOB aJaNTalli OPraHU3Ma YeJIOBEeKa K
HU3KHUM H BBICOKUM TEMIIEpaTypam, OObsICHEHUE
MIOJIYYE€HHBIX PE3yJIbTaTOB U (popMyTupOBaHHE
BBIBOZIOB C MCITOJIb30BAHMEM HAyUHBIX TIOHSITHIH,
TEOPUIl U 3aKOHOB.

OK-2
OK-7

TectupoBanue

Paszaen 5. buosiorust B KHU3HH

Tema 5.1.
buorexHoaorun
H B JKH3HH
KA’KI0ro

Coaep:kaHue y4eOHOro MarepuaJa

Teoperuueckoe o0yueHue

N | |00

buorexHoNOrMsI Kak HayKa U MPOU3BOJICTBO.
OCHOBHbBIE HaNPaBJICHUS] ONOTEXHOJIOTHH.
OOBeKThI OMOTEXHOJIOTHH. DTHKA
OMOTEXHOJOTMYECKUX U F€HETUIECKUX
skcriepuMeHToB. [IpaBmia monucka 1 aHaIn3a
OMO3KOJIOrHUECKOH HHPOPMALIUU U3 Pa3TMIHBIX
HCTOYHUKOB (Hay4Hast U y4eOHO-HayIHAs
JUTEPATypa, CPEACTBA MACCOBOH NH(POPMALIHH,
cetb MHTEpHET UM npyrue

IIpakTH4Yeckoe 3aHsATHE

3ammura Kelica: peacTaBIeHHe Pe3yIbTaTOB
peueHus KelcoB (BBICTYIUICHHE C MPe3eHTanuneil)

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

Tema 5.2 .1.bHOTEXHOJIOTHH B NPOMBIILJIEHHOCTH

Tema 5.2.2. CouHaNbLHO-ITHYECKHE ACIEKTHLI 0MOTEXHOJIOI A

Tema 5.2.3.
buorexHoaorun
HH
TeXHHYEeCKHe
CHCTEMBbI

Coaep:kaHue y4eOHOro MaTepuaja

=

IIpakTHYecKHe 3aAHATHSA

Pa3zBurne 6MOTEXHOJIOTHI C MPUMEHEHHUEM
TEXHUYECKHX CHCTEM (OMOMHKEeHepHs,
Oonounpopmarrka,OMOHUKA) M IPUMEHEHHE B
JKU3HH 4eJIOBEKa, IONUCK U aHATM3UH(OPMALIH 13
Pa3IUYHBIX UCTOYHUKOB (Hay4yHas U yueOHO-
Hay4Hasl JUTePaTypa, CPEACTBA MACCOBOH
uHpopmauuy, cetb HTEpHET U ApyTrHe).

Keiicbl Ha aHanu3 HHGOPMALMH O Pa3BUTHU
OMOTEXHOJIOTHH C MPUMEHEHNEM TEXHUYECKUX
cucTeM (1o rpymnmam)..

3amura ketica: [Ipencrasnenue pesyabTaToB
peleHusi KecoB (BBICTYILICHUE C MTPE3EHTAINEH)

OK-1
OK-2
OK-4

IIK-2




IIpomexkyToun
as aTrecTaums
Mo AUCHHUILIHHE

(mappepenunp 2
OBAHHBIHN
3a4€T)

Bceero 72

2.4. Coaep:kanue pa3aesioB y4eOHOH TUCHUILIMHBI

2.4.1. 3auaTis JeKIHOHHOT0 THIIA

Ne HaumenoBanmue Conepxanue pa3aena dDopma
pa3aen | pasaena/remMbl TeKY I
a ero

KOHTP
0J1s1
1 2 3 4
1 cemecmp

1 Paznen 1. | CoBpemennbie otpaciu Ouojorndeckux 3HaHub. Cesizb | Y, T
Knerka — | Ouonorun ¢ APyrumMu Haykamu: Ouoxumusi, Onodusnka,
CTPYKTYpPHO- Ouonuka, reroreorpadus u ap. Pors u mecto Ouonoruu
¢dyHKUMOHANTBHA | B (POPMUPOBAHMH COBPEMEHHON Hay4YHOH KapTHHBI MUDA.
s1 enuHuIa | YpOBHM  opraHum3zauuu  kuBod — Martepuu.  OOmas
JKUBOTO XapaKTepUCTUKA JKU3HHU, CBOWCTBA JKUBBIX CHCTEM.

Xumuyeckuii cocraB kietok Kierounas teopus (T.
IMlann, M. Ineiinen, P. Bupxos). OcHOBHbIC
MOJIOXKEHUSI COBPEMEHHOM KJIETOYHOW TeOopuH. THIIbI
KJIETOYHOW  OpPTraHM3alud.  MNPOKAPUOTUYECKUH WU
sykapuoTudeckuil. OJHOKJIETOUHbIE U MHOTOKJIETOYHbBIE
opranu3mbl.  CTpoeHHe NPOKAPUOTUYECKOM  KIIETKH.
Ctpoenue sykapuotudyeckod kieTku. HexierouHbie
¢dbopmbl xu3HH (BHPYCHL, OakTeprodary.

2 Paznen 2. MHOrokaeTouHble Opranu3mMsl. B3aumocssse opraHos u | Y, T
Crtpoenue u CUCTEMBbl OPraHOB B MHOIOKJIETOYHOM OpraHHU3Me.
byHKUINH I'omeocras opranusma M €ro NoaaepKaHue B MPOLECCE
opraHusma JKU3HeAesTeIbHOCTU. POpMBl pa3MHOXKEHUs OPraHU3MOB.

Bbecnionoe u monosoe pasmHOxkeHHe. Buabl Oecrosoro
pasmHokeHus. IlonoBoe pasmHokeHue. I'amerorenes y
*kuBOTHbIX. CnepmaroreHes u ooreHe3. (CrtpoeHue
ITOJIOBBIX KJICTOK. OHJ'IOI[OTBOpeHI/Ie. HHI[I/IBI/II[yaJ'IbHOG
pa3BUTHE OPraHU3MOB. OMOpPHOreHe3 U €ro CTaaui.

ITocTamMOpHOHANTBHBIH NIEPUOL. Cragun
NOCTSMOPUOHAIBHOTO ~ Pa3BUTHA Yy  JKUBOTHBIX U
YEJIOBEKa. IIpsmoe 51 HEeNpsiMoe pa3BUTHE.
buonoruyeckoe crapeHue u  cMepTb. OHTOreHes
pactrenuii. 3akoHbl T. Moprana. CuenneHHoe
HACJIeIOBaHHE T€HOB, HapyLICHHE CLEIJICHUSI.
Hacnenosanue nNpU3HAKOB, CLEIUIEHHBIX C  IIOJIOM.
HsmeHunBOCT,  Npu3HakoB. Buabl  HM3MEHUYUBOCTH!
HACJIeICTBEHHAs 51 HEHACJIEICTBEHHAS. 3aKoH
TFOMOJIOTUYECKHUX PSOB B HACJIEACTBEHHON

nzmeHunBoctd (H.M. Basunos). MyrainmoHHasi Teopust




U3MEHUYMBOCTH. Buapl MyTamuii W OPUYHUHBL  UX
BO3HUKHOBeHUs. Kapuorun uenoseka. HacnencrBeHHbie
3aboneBaHusl 4YeNOBeKa. | €HHble U  XPOMOCOMHbBIC
OoyiesHn  yeaoBeka. boOJe3HHM ¢ HACIENCTBEHHOI
MPEAPACTIONOKEHHOCTBIO. 3HaueHue MEOULMHCKOH
TCHETUKHU B MPENOTBPALIEHUN U JICUEHUU T'€HETHYECKUX
3a00JIEBaHMI1 YEJIOBEKA

3 Pazmen 3.
Teopus
ABOJIIOIUN

ITepebie sBomoumonHble koHuenmmu (K.b. Jlamapk,
KJI Broddon). Dsomonuonnas teopus Y. [lapsuna.
UHTETUYECKas TEeOpUs JBOJIOLUMM U €€ OCHOBHBIE
nonoxenuss.  Mukposomouus.  Ilomymsinuss  kak
JJIEeMEHTapHas €IuHMUIIA 3BOJIOLMH. [ 'eHeTHueckue
OCHOBBI 3BOJIIOLHAU. DJIeMEHTapHbIe (PaKTOPBI SBOJFOLINH.
EcrectBennbiii otbop — HampaBisilOmuid  (hakTop
SBOJIIOLIUH. Bunoobpasosanue KakK pe3yJabpTaT
MHUKPO3BOJIIOLUU Cucremaruueckoe MOJIO>KEHUE
yenoBeka. CXOACTBO U OTJIMYUS YeJIOBEKa C JKUBOTHBIMH.
OcHOBHbIE  CTAQAUM  AHTPOIIOreHesa. OBomonus
COBpEMEHHOro 4enoBeka. YenoBedeckue pacbl M HX
eAMHCTBO. Bpemsi u mnyTu pacceneHus denoBeka IO
wianete IlpucnocobieHHOCTh  4YenoBeka K pa3HbIM
YCIIOBUSIM CpPEIbI

Vv, T

4 Paznen 4.
DKoJorus

Cpenbl oOuTaHMUsT OPraHU3MOB: BOJHAS, HA3EMHO-
BO3YLIHASI, TOYBEHHAs], BHYTPUOPTraHU3MEHHAs.
DU3NKO-XMMUYECKHE OCOOEHHOCTH CpeJl OOMTaHUs
opranu3MoB. IIpucnocodiaennst OpraHu3MOB K JKU3HU B
pa3HbIX cpenax. [loHsTre s3KoI0rHUecKoro pakropa.
Knaccupukauus sxonormuecknx ¢paktopos. [Ipasuio
muanMyma FO. JInbuxa. 3akoH TonepanTHocTH B.
ITendopna... Ikonornyeckast XapakTepUCTHKA BUIA U
MOMYJISILUH. DKOJIOTUYECKast HUIIA BUAA. DKOJIOTHUECKHE
xapakrepuctiku nonyssinuu. CoodriecTsa u
sKOcUCTeMbl. buolieHos u ero crpykrypa. Cssizu Mexnay
opraHuzMamu B Onorenose. CTpyKTypHbIE KOMIOHEHTBI
SKOCHCTEMBI. IPOYLEHThI, KOHCYMEHTBI, PEAYLIEHTBHL.
KpyroBopoT BewecTB U MOTOK SHEPTHH B 3KOCHCTEME.
Tpoduueckue ypoau. buocdepa — sxuBast odonouka
3emin. Pazsutue npencrasnenuii o Ouocdepe B Tpynax
B.U. Bepuanckoro. Obnactu duochepsl u ee
KOMITOHEeHTHI. JKuBoe BemecTBo Ouochepr! u ero
byHKIMHA.

3aKOHOMEPHOCTH CYLIeCTBOBaHMs Onochepsl

Vv, T

5 Pazmen 5.
buonorus B
JKU3HU

buorexnonorus kak Hayka U mpou3BOACTBO. OCHOBHBIE
HATIPABJICHUS] COBPEMEHHOH OWOTEeXHOJIOTHH. MeTOmbI
ouorexnonornn. OObekThl OMOTEXHONOrMH. JTHKA
OMOTEXHOJIOTHYECKHX W TEeHETHYECKUX OSKCIEPUMEHTOB.
IIpaBuna mnoucka u  aHamu3a  OWO3KOJOTHYECKOU
WHPOPMALIMK W3 PA3JIMYHbIX HCTOYHUKOB (HAy4YHas o
yueOHO-Hay4YHass JIUTEparypa, CpPEACTBA  MAacCCOBOU
uHpopMaluu, ceTb HTepHET U pyrue

Vv, T

IIpumeuanue: T — TecTupoBaHue, Y — yCTHBIN ONPOC




2.4.2. 3aHATHS CEMUHAPCKOrO THNA

HE MpeayCMOTPEHbI

2.4.3. llpakTnyeckune 3aHSITUS

Ne HaumenoBan Coaep:xaHue pa3aena dDopma
pasaena ue TeKyIue
pa3aena/Tem ro
bl KOHTPO
Jas
1 2 3 4
1 cemecmp
1 Tema 1.2. «CTpoeHue KiIeTkH (pacTeHuUs, JKUBOTHBIE, TPHOBI) U [P,y
CTpyKTypHO- | KJIETOYHBIE BKJIIOUEHHS (KpaxMall, KAPOTHHOUTIBI,
(YHKIHMOHANL | XJIOPOIJIACTBI, XPOMOILIACTHI)»
Hast ITonroroBka MUKpONpeNnapaToB, HAOIOAEHNUE C TOMOIIBIO
OpraHu3alnusl | MUKPOCKOIA, BBIIBJIEHHE PAa3IMUUN MEXAY U3yuaeMbIMU
KJIETOK oObekraMu, GOpMYJHUPOBAHUE BHIBOIOB
2 Tema 1.3. Pemenne 3amau Ha onpeneneHwe mnocieaosarenpHoct | IIPY
CTpykTypHO- | HYKJI€OTUJOB, aMHUHOKHUCJIOT B HOpPME H B cClydae
($yHKIMOHANB | U3MEHEHUs MoCeNoBaTeIbHOCTH HyKIeoTnaoB JJHK
HbIe (PaKTOPBI
HaCJIeZICTBEHH
OCTHU
3 Tema 2.4. Pemenne 3amad Ha  ompenenenue  BepositHoctH | IIP)Y
3aKOHOMEPHO | BO3HUKHOBEHUS HACJIECTBEHHBIX NMPU3HAKOB MPU MOHO-,
CTH -, TOJMUTHOPHIHOM M aHATH3UPYIOIEM CKPEIIUBAHUH,
HaCJIeZIOBAHMsI | COCTaBJIEHUE F€HOTUITMUECKUX CXEM CKPEIlUBaHUsI
4 Tema 2.5. Pemenne 3amad Ha  ompeneneHue  BepostHoctH | IIP)Y
CuenneHHoe | BOSHUKHOBEHHUS]  HACJEICTBEHHBIX  IPU3HAKOB  IpH
HacJleJJOBaHNEe | CLIETNIEHHOM HacJeJOBaHUH, COCTaBJIEHUE
MIPU3HAKOB TeHOTUITMYECKUX CXE€M CKPEIIUBaHMUSI. ..
5 Tema 2.6. Pemenne 3amau Ha omnpeaeneHue tuna Mmyrtauuu nopu | [IPY.T
3aKOHOMEpHO | mepefade HacleACTBEHHBIX IMPU3HAKOB, COCTaBJIEHHE
CTH FeHOTUITMYECKUX CXEM CKPEIlHBaHUs
N3MEHYUBOCT
u
6 Tema 4.2. Pemenne  npakTUKO-OPMEHTUPOBAaHHBIX  pacueTHbix | [IPY
ITonynsauus, 3a7laHUii 10 TMEepeHOoCy BellecTBa U JHEPIUM B
coolmiecTBa, | HKOCHCTEMax C COCTaBJCHHE TPOPUUECKHX wLenell u
SKOCHUCTEMBI nupaMus OMOMacChl M S3HEPTUU
7 Tema 4.4. «Otxonmpl mpousBoacTBa»y. Ha ocHoBe ¢enepanproro | IIPY
Bnusnue KJIACCU(UKALIMOHHOTO KAaTajlora OTXOJOB OINpPENeNsATh
AHTPONIOTEHH | KJacC OMAacCHOCTU OTXO/OB, arperaTHoe COCTOSHHUE W

BIX (PaKTOPOB
Ha Ouochepy

busnueckyro  GopMy OTXOHOB, OOpa3yrOIuUXcs Ha
paboueM mecTte / Ha 3Tamax MPOHM3BOJCTBA, CBA3AHHBIC C




onpeAeNeHHo npodeccueil/crnenuaibHOCTHIO

8 Tema 4.5. «YMCTBEeHHas! paboTOCOCOOHOCTEY [P,y
Bausiaue OBnageHne METoaMu OTNPEACIICHHS TTOKa3aTeei
COLIMAITBHO- YMCTBEHHOM paboTOCIOCOOHOCTH, OOBSICHEHHE
SKOJIOTUYECKH | TOJYYEHHBIX PE3YJIbTaTOB U (POPMYJIHPOBAHNE BEIBOIOB
X (pakTopoB (MMCbMEHHO) € UCTIONBb30BAHNUEM HAYYHBIX MOHSATHH,

Ha 300POBBE TEOPUN U 3aKOHOB

4eJloBeKa «BnusiHne abnornueckux (pakTOPOB Ha YEIOBEKA
(HM3KHE U BBICOKHE TEMIIEPATYPhI)»
HzyvyeHne MEeXaHM3MOB aJanTallid OpPTraHU3Ma YeloBeKa
K HU3KMM M BBICOKUM TeMIeparypaM H OOBsSCHEHHE
MOJIYYEHHBIX PE3yJIbTATOB U (POPMYJIHPOBAHHE BBHIBOAOB
(MMCbMEHHO) C WCIOJIb30BAHHEM HAYYHBIX TIOHSTHI,
TEOPUHN W 3aKOHOB

9 Tema 5.1. Keiicbl Ha aHanmn3 nHGOPMALIUHN O HAy4YHBIX focTxkeHusx | IIPY
buotexHonor | B 00NacTM TE€HETHMYECKUX TEXHOJOTUH, KJIETOYHOM
WU B )KU3HU WH)KEHEPUH, TNMHUINEeBBIX OMOTEXHOJOrHWH. 3ammura Keica:
KaXJIOTO NpEeACTaBICHNE Pe3yJIbTaTOB peLeHust KeHCoB

(BBICTYIUICHHE C TIpe3eHTalHeH)

10 Tema 5.2 PasButne nmpombiieHHOH — OuorexHonormii u  ee | IIP)Y
buorexHonor | mpumMeHeHHE B OJKM3HH 4YeEJOBEKa, IIOUCK M aHaIu3
WU B UHpOpPMALIMK W3 PA3IMYHBIX HCTOYHUKOB (HaydHas H
NPOMBIIJICHH | yueOHO-Hay4yHasl  JIUTeparypa, CpeAcTBa  MAacCOBOMU
oCTH uHpopmauuu, cetb HTEpHET 1 ApyTHe)

Keiicbet Ha aHanmu3 uHpOpMAIMM O  Pa3BUTHHU
MPOMBIIIIEHHOM OMOTEXHOJIOTUH (IO rpynnam)

11 Tema JTudeckne acmeKkThl pasBuTHA  Ouorexnosormit wm | IIP)Y
5.3CoumnanbH | IpUMEHEHHE WX B JKM3HH YeJIOBEKA, TMOUCK M aHAIU3
O-3THYeCKHe | MHPOPMALMU M3 PA3IHUYHBIX HCTOYHHUKOB (HaydHas H
aCTIEKTBI yueOHO-HaydHasi  JUTepaTypa, CpeACcTBa  MacCOBOM
ounotexHonor | uHpopManmH, cetb MIHTEpHET U NpyTHE)
un Keiicbl Ha aHanu3 wHpOpMaUK 00 STHYECKUX AaCIEKTax

pa3BUTHsI OMOTEXHOJOrHH (TI0 Tpynam)
3amura keiica: IlpencraBneHue pe3ynbTaToOB peLlIEHUs
KelCcOoB (BBICTYIUICHUE C MTPE3EHTALIHEH )

12 Tema 5.4 PasButne OmorexHonoruii ¢ nmpumeHeHuem texuudeckux | IIP)Y
buorexnonor | cucrem (OmommkeHepusi, OnomHpopmaTuka, OMOHHUKA) U
uH U UX TPUMEHEHHE B JKM3HH 4YeJIOBEKa, TMOUCK M aHaIU3
TeXHU4YeCKHe | MHQOpMAuu U3 pa3IUYHBIX HCTOYHUKOB (Hay4dHas |
CHCTEMBI yueOHO-Hay4Hasi  JIUTEpaTypa, CpPeAcTBa  MacCOBOM

uHpopmauuu, cetb HTEpHET 1 ApyTrHe)
Keiicbt Ha aHamu3 uHbOpMAIMM O  Pa3BUTUHU

OMOTEXHOJOTH € MPUMEHEHHEM TEXHHUYECKUX CHUCTEM
(o rpynmam)

3amura keiica: IlpencraBneHue pe3ynbTaToOB peLlIEHUs
KelCOoB (BBICTYIUICHUE C MTPE3CHTALIHEH )

ITpumeuanue: I1P- mpaktudeckas padora, T — TectupoBanue, Y — yCTHBIH Onpoc




2.4.4. JlaGopaTopHble 3aHATHS
HE MPenyCMOTPEHBI

2.4.5. CoaepxaHue caMOCTOSITeJIbHOM PadoThI

HE MPeayCMOTPEHO

2.4.6. llepeyeHb y4eOHO-MeTOAHMYECKOr0 O0ecHedYeHUs 1JIsl CAMOCTOATENbHONH pPadoThl

00y4aKIMXCA M0 AUCLHHUIIMHE He MPeTyCMOTPeH3.

3. OBPA3OBATEJBHBIE TEXHOJIOT U

Hna oOydyenuss buomornum mnpemycMaTpuBaeTcsi HUCIONb30BaHHE B yUeOHOM mpouecce
AKTUBHBIX 1 UHTEPAKTUBHBIX (POPM MPOBENEHUS ayAUTOPHBIX U BHEAYTUTOPHBIX 3aHITHH C LEJIBIO

(hopMUPOBAHUS K PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB O0YHYAIOIINXCSI.

B npouecce

IESITeIbHOCTHOTO, Pa3BUBAIOIIETO U MPOOIIEMHOTO O0YYEeHHUSI.

HUCIOJIB3YIOTCA KOMIIBIOTCPHOC TECTUPOBAHUCE,

B ydeOHOM mpolecce Hapsay ¢ TPAAWIMOHHBIMHU OOpPa30BATENbHBIMH TEXHOJIOTHSIMU
TEeMaTUYECKUE TPE3CHTALUHU, WHTEPAKTUBHBIE

TCXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH NPH NPOBeIEHHH JIEKIHil

O6yLIeHI/I$I MPUMCHAKOTCA o6pa3013aTeanbIe TEXHOJIOTMHU  JIMYHOCTHO-

Buabl npumeHsieMbIx Koa-s0
Ne Tema N qac
o0pa3oBaTeIbHBIX TEXHOJIOTHI
1 2 3 4
Tema 1.1. AynuoBu3yanbHasi TEXHOJIOT s, 2%
1 |Buonorus xax Hayka. O6mas TEXHOJIOTHS Pa3BUBAIOLIETO
X ANAKTANIUCTIAKA KTARHIA r\ﬁvupnmq
Tema 1.2. AyanOBU3yaIbHAs TEXHOJOT U, 2
2 |CtpykTypHO-pYHKIHOHAIbHAS TEXHOJIOTHS Pa3BUBAIOLIETO
OpTaHu3aLsl KJIETOK o0y4eHwHsI
Tema 1.3. CtpykTypHO- AyaHOBU3yaIbHAs TEXHOJIOT U, 2
3 byHKUNOHATBHBIE (PAKTOPBI TEXHOJIOTHS Pa3BUBAIOLIETO
A A A A
Tema 1.4. AynuoBu3yanbHasi TEXHOJIOT U, 4
4 |O6meH BewecTs 1 npeBpaILeHIe TEXHOJIOTHS Pa3BUBAIOLIETO
AxrAammIIzz o xemwamrea alxxrarcx .
Tema 1.5. )KusHeHHbIN UK KJIETKU. |AyAUOBH3YyabHas TEXHOJIOTHS, 2
> Muro3. Meiio3 TEXHOJIOTUS Pa3BUBAIOLLETO
6 |Tema 2.1. CtpoeHue opranusma AAYAHOBH3YaIbHAs TEXHONOTHA, 2
TEXHOJIOTHS Pa3BUBAIOLIETO
7 Tema 2.2. AynuoBu3yanbHasi TEXHOJIOT s, 2
DOpMBI Pa3MHOKEHHUS] OPTraHU3MOB  [TEXHOJIOTHS Pa3BUBAIOLIETO
Tema 2.3. AynuoBu3yanbHasi TEXHOJIOT s, 4
8 OHTOreHe3 pacTeHUl, )KUBOTHBIX U [TEXHOJIOTHS Pa3BUBAIOLIETO
9 Tema 2.4. 3akoHOMEpPHOCTH AynuoBu3yanbHasi TEXHOJIOT U, 2
HacJeJOBaHUs TEXHOJIOTHS Pa3BUBAIOLIETO
10 Tema 2.5. CuensieHHOe HacnenoBaHUe|AyAMOBHU3YyaibHas TEXHOJIOT U, 2
MIPU3HAKOB TEXHOJIOTHS Pa3BUBAIOLIETO
Tema 2.6. 3akOHOMEpPHOCTH AynuoBu3yanbHasi TEXHOJIOT U, 2%
1 HN3MEHYMBOCTU TEXHOJIOTHS Pa3BUBAIOLIETO
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Tema 3.1. UcTopus 3BOIFOLIMOHHOTO
yaeHus1. MUKpPOSBOJTIOLNS

AynuoBu3yanbHasi TEXHOJIOT s,
TEXHOJIOTUS PA3BUBAIOLIETO

13 Tema 3.2. MakposBosonusi. AynuoBu3yaibHasi TEXHOJIOT s, 2
BoO3HUKHOBEHHE U Pa3BUTHE )KU3HU  (TEXHOJIOTHS pa3BUBAIOLIETO
14 Tema 3.3. TIpoucxokaeHueyesoBeka [AyauoOBU3yalbHas TEXHOIOTHS, 2
— AHTPOIIOTeHe3 TEXHOJIOTHS Pa3BUBAIOLLETO
15 Tema 4.1. Dxonoruyeckue GakTopel H{AYIMOBU3YyaIbHAs TEXHOJIOI U, 2%
CpeJibl )KU3HU TEXHOJIOTHS Pa3BUBAIOLIETO
Tema 4.2. Iomynsimust, coodmecTsa, |AyanOBH3YyaIbHAS TEXHOJIOTHS,
16 pxocucrembl TEXHOJIOTHS PA3BUBAIOILETO 4
coodrrecTBa, YKOCHCTEMBI o0y4eHwust
AynuoBU3yanbHasi TEXHOJIOT U
Tema 4.3. buocepa - rnodanpHas y y ’
17 TEXHOJIOTUS Pa3BUBAIOLLETO 4
SKOJIOrHYecKasl cucTemMa
o0yueHust
AynuoBu3yanbHasi TEXHOJIOT U
Tema 4.4. BnusiHue aHTPONOTNE€HHBIX YA y ’
18 TEXHOJIOTUS PAa3BUBAIOLLETO 2
dakTopoB Ha duochepy
oOydeHust
Tema 4.5. BnusiHue conuanbHO- AynuoBu3yaibHasi TEXHOJIOT s,
19 pxonoruueckux (HakTOpOB HA TEXHOJIOTUS PAa3BUBAIOLLETO 4
310POBBE YEJIOBEKA oOydeHust
HToro mo Kypcy 48
B TOM 4MCJie HHTePAKTHBHOE 00yueHHne* 8

3.2.00pa3oBaTebHbIe TeXHOJIOTHH NPH NPOBEJEHHH NPAKTHYECKUX 3aAHSITHH

Buabl npumeHsieMbIX Koa-Bo
Ne Tema o0pa3oBaTeIbHBIX TeXHOJIOTHH yac
1 2 3 4
[Ipaktuueckas pabora Nel mo reme |[TexHONOrHs pa3BUBAIOIIETO 2
1 |1.2.CrpykrypHO-QyHKIIMOHANBHAS  [00y4YeHHs,
OpraHu3aLys KJIETOK
[IpakTrueckas padora Ne2 mo PYIIOBas JUCKYCCUs 2
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(byHKUNOHATBbHBIE
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4 2.5. CuerieHHOE HaCJIeJOBAaHUE Bonpocam. Pemenue 3agau
MIPU3HAKOB WHANBUAYAJIbHO
[IpakTudeckast pabora Ne5 mo Teme  |Jluckyccusi o TeOpeTHUECKUM 2
5 |2.6. 3akOHOMEpPHOCTH U3MEHYUBOCTH [BonpocaM. Pelenue 3anay
WHANBUAYAJIBHO
[IpakTrueckas padora Ne6 o reme 2
6 |4.2. omymsamusi, cooOImecTsa, rPyINIOBast UCKYCCUS

DKOCUCTEMBI










camoco3HaHusi. OHa oOmamaer OONBINOH CHIIOW BO3NEHCTBHS HAa 4YMTATENeH, mpUoOmas HUX K
HPaBCTBEHHO-3KOJIOTMYECKMM LIEHHOCTSIM HAllMM W 4eloBedecTBa. bwuonorus ¢opmupyer
IOyXOBHBINA OOJIMK U HPABCTBEHHBIE OPUEHTHPHI MOJIOZOTO TIOKOJICHHS.

OOyueHne CTyIeHTOB OCYIIECTBISIETCS MO TPAAULIMOHHON TEXHOIOTUH (JIEKLIUH, TIPAKTHKH)
C BKJIFOUEHHEM WHHOBAL[MOHHBIX 3JIEMEHTOB.

C TOYKHM 3pEHHUS UCTOJIBb3YEMbIX METOJOB JIEKLIH MONPA3ACISIIOTCS CIEAYIOLUINM 00pa3oMm:
UH(POPMALMOHHO-O0bCHUTEIbHAS JICKLMsI, IOBECTBOBATENbHAs, JeKuusa-Oecena, mnpobdieMHast
JEKLHS U T. 1.

YcTHOe wW3NokeHHe YyueOHOro marepuaia Ha JIEKUUH JOJDKHO KOHCIIEKTHPOBATHCS.
Cnymare JEKIMIO HYKHO YMETh — IIOANEPXKHBATh CBOE BHHUMAaHHE, NOHATb M 3aIIOMHHTH
YCJIBILIAHHOE, YJIOBUTH May3bl. B mporecce M310keHUs MpernofaBaTesieM JEKIUH CTYACHT TOJDKEeH
BbISICHUTb BCE HETIOHSTHBIE BOMPOCHL. 3alMChIBATH COAEPIKAHUE JIGKLIHUU HYKHO OOSI3aTENbHO —
3aMCH TMOMOTAKOT MOANCPKUBATh BHUMAHHUE, CIIOCOOCTBYIOT TIOHUMAHUI) M 3alIOMHHAHHIO
YCJBILIAHHOTO, TPUBOJUT 3HAHHE B CHCTEMY, CIIYXKaT OMOPOH it mepexona kK Oosee riayOokomy
CaMOCTOSITEIbBHOMY U3YYEHHUIO TIPEAMETA.

Metoanueckue peKOMEHIALNH 110 KOHCIIEKTHPOBAHHUIO JICKIIUH:

— 3aIUCh JOJDKHA OBITh CUCTEMHOH, MPENCTaBIATh COOOM COKpAIEHHBIN BapUaHT JIEKLUU
npenonasaresnsi. HeoOxoaumo ciymate, 001yMBIBaTh U 3aITUCHIBATH OHOBPEMEHHO,

— 3aMHCh BEAETCS] OYEHDb OBICTPO, YETKO, MO BO3MOKHOCTH KOPOTKUMH BBIPAKEHUSIMU,

—HE TpeKpaimas CiymaTb MPeroAaBaTeis, HYKHO 3alUChIBATh TO, YTO HEOOXOAMMO
ycBouThb. Henb3s 3amichIBaTh Cpasy jk€ BHICKA3aHHYIO MBICIIb [TPETIOABATENs, CIEAyeT €€ MOHATh U
MIOCJIE 3TOTO KPATKO 3aIKCaTh CBOMMH CIIOBAMH MJIH CIIOBAMH Ipernoaasatesst. BaxkHo, 4ToObl B HEl
He OBLI MOTEPsTH OCHOBHOW CMBICII CKA3aHHOTO

— MMEHA, 1aThl, HA3BAHUS, BBIBOJIBI, OMPEICIICHHS 3aIUChIBAIOTCS TOYHO,

— cienyer oOpaTuTh BHUMaHHME Ha OGOPMIICHHE 3aMUCH JIGKIMU. JIJI1 KaXKA0ro mpeamera
3aBoauTcs odmast Terpanb. OTIMYHBIM OT OCTAJBHOTO IBETA CIIEAYET BBIACNSATH OTACIbHBIE MBICIIH
U 3aroJIOBKH, COKpAIlaThb OTAENbHBbIE CIIOBA M MPENJIOKEHUS, UCIIONb30BaTh YCJIOBHBIE 3HAKH,
OyKBBI JJATHHCKOTO U TPEUECKOro aj(paBHTOB, a Tak)k€ HEKOTOPBIE MPUEMBI CTEHOTPaQHUECKOrO
COKpAILEHUs CIIOB.

[IpakTHueckue 3aHATHS 110 TUCLHILTHHE «BHONOrns) MPOBOIATCS 110 CXEME:

- YCTHBIH OMPOC MO TEOPUU B Ha4aJIe 3aHITHS,

paboTa B rpymnmax 1o paspeieHHo pa3InyHbIX CUTYallni MO TeMe 3aHATHS,

peLIeHne NMPAaKTUYECKUX 3a1aY;

WH/IMBUAYAJIbHBIC 33/1aHUS JIs1 TIOATOTOBKH K MPAKTHUECKUM 3aHATUSM.

Lenp MPakTHYECKOTO 3aHATHUS - HAYYUTh CTYASHTOB IPUMEHSTh TEOPETUIECKHE 3HAHUS NIPU
peLIeHNH MPAKTUYECKUX 3a/1a4 HA OCHOBE PEAJIbHBIX TaHHBIX.

Ha npakTuueckux 3aHATHAX MPe0OIaatoT CASNyOIINE METOIbI:

BepOanpHbIe (TpeodIanaoIuM METOIOM JOJIKHO OBITh OOBSICHEHHE),

NpakTU4YecKue (MMMCbMEHHBIE 3JaHUs, TPYIIIOBBIE 3a1aHUs H T. II.).

BaskHbBIM 1151 CTyIEHTA SIBJIIETCSl YMEHUE PALIMOHAIBHO OAONPATh HEOOXONUMYIO YUeOHYIO
aurepatypy. OCHOBHBIMH JINTEPATYPHBIMH UCTOYHUKAMH SIBIISIFOTCAL

- bubmmoteunsie pouap! punmana Kyol'y;

— 3NIEKTPOHHAs OMbIMoTeuHas cucteMa «Y HUBEPCUTETCKast OMOIMOTeKa OH-JIAHY,

— 3NeKTpOHHAas Oubnmorednas cucrema Usnarenscrea «JIaHby.

ITonck kHUT B OMOMMOTEKE HEOOXOAMMO HAYMHATH C M3YYEHHUS MPEIMETHOrO Karajora u
CO3MIaHUsI CITUCKA KHUT, IIOCOOHA, METOIMYECKHX MAaTEPHUAJIOB IO TEME U3yUEHHS.

IIpocMOTp KHUTH HAQUMHAETCS C TUTYJIBHOIO JIUCTA, CIEAYIOIIEro nocie oOnoxku. Ha HéM
OOBIMHO TIOMEINAIOTCSI BCE OCHOBHBIE MAaHHBIC, XapaKTePH3YIOLINE KHUIY. Ha3BaHHUE, aBTOP,
BBIXOJHBIC JaHHBbIC, NaHHbBIE O mepensgannu W T.7. Ha obOopore TUTYIBHOrO JUCTa HAETCS
AaHHOTALMsA, B KOTOPOH YKa3bIBAE€TCSl TEMAaTHKA BOIPOCOB, OCBEINEHHBIX B KHHUTE, ONPENENsIeTCs
Kpyr 4UTaTeNned, Ha KOTOPBIH OHa paccuutaHa. bosbimoe 3HaYeHHE MMeeT NMPEANCIOBHUE KHUTH,
KOTOPOE€ 3HAKOMHUT YHUTATEeNs C JIMYHOCTBIO aBTOpA, WCTOPHEN CO3/MaHUsl KHHUTH, PaCKpbIBAET



cogepxanue. llpounB mnpenucnoBue W TONY4YUB OOINEe NPEACTABICHUE O KHUTE, CIEAyeT
oOpatuthcst Kk ornasieHuto. OriaBieHHe KHUTH 3HAKOMUT OOy4aeMOro ¢ COAEpKaHHEM U
JIOTHYECKOW CTPYKTYpPOH KHUIH, IO3BOJIIET BBIOpPAaTh HY)KHBIM Marepuan Uit u3ydeHus. lon
U3JaHUs KHUTH TO3BOJSIET CYOUTh O HOBU3HE Martepuana. Yem dHame KHUTA H3AAETCS, TEM
OOJBIIYI0 LIEHHOCTh OHA MPEACTaBisieT. B KHUre MOTyT OBITH MPUMEYAHUs, KOTOpPbIE COAEepIKaT
pa3NIUYHBIE JOMOJHUTENbHBIE cBeeHNs. OHU MeYaTarTCsl BHE OCHOBHOTO TEKCTAa U PAa3bSCHSIOT
otaenpHele Bompockl. [IpenverHele M andaBUTHBIE yKa3aTeNd 3HAYUTENBHO OOJErdaroT
MOBTOPEHHE M3JIOXKEHHOTO B KHHIe MaTepuasa. B KOHLIE KHUTH MOXKET pPacIoyiaraTbCs
BCroMoOraTeNbHbli MaTepuasn. K HeMy OOBIMHO OTHOCATCSI MHCTPYKLWH, TPHIIOXKEHUS, CXEMBI,
CUTYalIMOHHBIE 3a]1a4H, BOTIPOCHI IJI1 CAMOKOHTPOJIS U T.1I.

JUnis mydimero npencTaBieHUs M 3alIOMUHAHMS MaTepralia LenecooOpa3sHO BECTH 3aIUCH U
KOHCTIEKTBI Pa3JINYHOTO COACPIKAHUS, & IMEHHO:

— MOMETKH, 3aMEUaHUsl, BBIIEJICHNE TJIaBHOTO,

— IUJIaH, TE3UChI, BBIMUCKH, [IUTATHI,

— KOHCIIEKT, pabodas 3anuch, pedepart, TOKIaI, JeKIUs 1 T. 1.

Uurate yueOHUK HEOOXOAMMO BIYMYHBO, BHUMATENBHO, HE MPOIyCKas TEKCTa, CTapasich
MOHATh Kaxayr (pa3y, ONHOBpEMEHHO pa30upas MPHUMEPBI, CXEeMbl, TaONUIbl, PUCYHKH,
NPUBEIEHHBIE B yIYeOHUKE.

OnHuM W3 Ba)XHEWIIMX CPEACTB, CIIOCOOCTBYIOIIMX 3aKPEIUICHHIO 3HAHUH, SIBISETCS
KpaTkasi 3alich MPOYUTAHHOTO MarepHaja — COCTaBJieHHe KOHCIekTa. KOHCmeKT — 3TO KpaTkoe
CBS3HOE H3JIOKEHHE COAEPKAaHMs TeMbl, y4eOHWKAa WJIM €ro 4actd, 0Oe3 moapoOHOCTeH u
BTOpPOCTENEHHBIX aetanen. [lo CBOEH CTPyKType M MOCAEOOBATENBHOCTH KOHCIEKT AOJIKEH
COOTBETCTBOBATh IUIaHY yueOHHMKA. [103TOMy BakKHO CHadaja COCTABUTH IUIAH, & MOTOM ITHCATh
KOHCIIEKT B BHJIE OTBETa Ha BOMNpPOCHl IulaHa. Ecmu y4eOHMK pa3genéH Ha HeOoblune
O3arjaBJIieHHBIE YaCTH, TO 3arojIOBKM MOJKHO PacCMAaTpPUBAaTh KaK IMYHKTBHI IUIaHA, a M3 TEKCTa
Ka)XJTOH 9aCTH CIIENyeT 3aMnucaTh T€ MBICIH, KOTOPBIE PACKPBIBAIOT CMBICT 3ar0JIOBKA.

TpeboBaHust K KOHCIIEKTY:— KpPaTKOCTb, CXKaTOCTh, LEJNIECOOOPAa3HOCTb  KaXKAOTO
3aIHMChIBAEMOTO CJIOBA,

— COZEPIKATEeNIbHOCTD 3aIMCH- 3aMUCBhIBAEMbIE MBICITH clienyeT (OpMYyIHUpPOBATh KPATKO, HO
0e3 ymep0a st cmbiciaa. O0BEM KOHCIIEKTa, KaK MPaBUIIO, MEHbIIE H3y4aeMoro Tekcra B 7-15 pas;

— KOHCIIEKT MOXKET OBIThb KaK MPOCTBIM, TaK U CIOXKHBIM MO CTPYKTYpPE — 3TO 3aBHCUT OT
COZIEPIKAHUS KHUTH U LIEJH €€ U3YICHUS.

MeTtoanueckue peKOMEHAALNH 110 KOHCIIEKTHPOBAHUIO:

— IPeXKIe YeM Ha4aTh COCTABIISITh KOHCIIEKT, HY’)KHO O3HAKOMHTBLCS C KHUTOH, TPOYUTATD €€
CHavaJsa 10 KOHIA, MTOHATh MPOYUTAHHOE;

— Ha OOJIOJKKE TeTpPany 3alMChIBAIOTCS HA3BAHUE KOHCIEKTUPYEMOW KHHTH M UMsI aBTOpA,
COCTABJIAICTCSI MJIaH KOHCTIEKTUPYEMOTO TECTA,

— 3aMHCH JIy4llIe e1aTh MPU MPOUTEHUH HE OJHOrO-/IByX ad3ales, a 1eyoro naparpada wim
TJIaBH;

— KOHCIIEKTHPOBAaHHE BEAETCS HE C LIENIbI0 MMEThb OIpeleNEéHHbIe 3arucH, a i Oonee
MIOJTHOTO OBJIAZICHHsI COAEPIKAHWEM H3y4aeMOro TEKCTa, IO3TOMY B 3alUCSIX OTMEUaercs U
BBIJIEJIAETCS] BCE TO HOBOE, MHTEPECHOE M HYXKHOE, YTO OCOOEHHO MPHUBJIEKJIO BHUMAHHE,

— TIOCJIe TOTO, KaK CIeNaHa 3aMiuch CoepkaHus naparpada, riaaBel, CIEAyeT IepeunTaTh eg,
3aTeM CHOBa 00paThCs K TEKCTY M MPOBEPHUTD ceOsl, MPABUIILHO JIM U3JIOKEHO COIEPIKaHUE.

TexHHKa KOHCHEKTHPOBAHUS.— KOHCIIEKTUPYSI KHUTY OOJbImoro obbéma, 3ammuch ClenyeT
BECTH B O0IIel TeTpaay,

— HAa KQXJOM CTPaHULE CI€BAa OCTABJAIOT MOJS IUPHHON 25-30 MM A 3aIUCH KOPOTKHUX
MOJI3arOJIOBKOB, KPATKUX 3aMEYaHU, BOIPOCOB

— Ka)X7asi CTAaHULA TETPAIN HyMepYeTCs,

— JUTsI TIOBBILIEHUST YUTAEMOCTH 3aIMCH OCTABJISIIOT HHTEPBAJIbI MEXXIy CTPOKaMH, ad3alamy,
HOBYIO MBICJIb HAUMHAIOT C KKPACHOI» CTPOKH;



— TNpH KOHCHEKTHPOBAHWH LIMPOKO HCIOJB3YIOT PA3JUYHBbIC COKPALICHHS M YCJIOBHBIE
3HAKH, HO He B yiIepd CMBICITY 3amuCcaHHOrO. PekoMeHnyeTcss mpuMeHsTh o0ImeynoTpeOuTenbHbIe
COKpAILEHUs], HanpuMep: M.0. — MOXKeT ObITh; roC. — TOCYAaPCTBEHHBIH; A.0. — TOJIKHO OBbITH U T 1.

— HE CJIE[yeT COKpPAIaTh UMEHA U Ha3BaHMS, KPOME OUEHb YACTO MOBTOPSIIOLIIXCS,

— B KOHCIIEKTE HE [OJDKHO OBITb MEXaHHYECKOrO TMEpeNnuChlBaHUS TeKCcTa 0e3
NPONYMBIBAHHS €r0 CONEPIKAaHUsI M CMBICIOBOrO aHann3a. PopMoil UTOrOBOrO KOHTPOJIS SIBJISIETCS
nudpdepenunpoBanHbiii  3ader. llenpto nuddepenuupoBaHHOrO 3auéra Mo JUCLUIUIIHE
«buosnorus» sBISETCS MPOBEPKA IMOJNYUYEHHBIX 3HAHUH CTYACHTOB NMPHOOPETEHHBIX B IPOLECCE
oOy4eHHst JaHHOH MpeaIMeTHOH 0bacTu.

JUis 1M1 ¢ OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3/O0POBBbSl NPEAYCMOTPEHa OpraHHU3aLus
KOHCYJIBTAIMH C UCTIOJIb30BAHUEM 3JIEKTPOHHON TIOYTHI.

7. OHEHOYHBIE CPEJACTBA JAJIsA KOHTPOJIA YCIIEBAEMOCTHU

7.1. llacnopT ¢)oHAA OLIEHOYHBIX CPeACTB

No 11/ Kontponupyembie pa3aensl (TeMbI) YpoBeHb Haumenosanue
JUCLIUILIUHBI YCBOEHHUs OLIEHOYHOI'O CPEeNCTBa
Brenenne Xumudeckast opraHu3anys 1

1. | kneTkn IIpoBepka KOHCIIEKTOB,

YCTHBIN OMPOC
Crtpoenue u pyukiun kietkn. OOMeH 1 [IpoBepka KOHCIEKTOB,
BELIECTB U MPEBPALEeHUE JHEPTUH B YCTHBIHI ONpPOC, TECT
KJIETKE.

2.

N 1 IIpoBepka KOHCIIEKTOB,
JKusHeHHbIN UK KJIETKU o
3. YCTHBIN ONPOC, TECT
4 Pa3smHOXkeHne OpraHu3MOB. 1 IIpoBepka KOHCHIEKTOB,
- | MHnuBuayanbHOE pa3BUTHE OPTaHU3Ma YCTHBIN OMpPOC,
5 OCHOBBI yueHHsI O HACJIEACTBEHHOCTH U 1 IIpoBepka KOHCIEKTOB,
U3MEHYHBOCTH YCTHBII ONPOC
3aKOHOMepHOCTH U3MeHUnBOCTH.OCcHOBBI | 1 IIpoBepka KOHCHIEKTOB,
6. | cenekuuu pacTeHUH, >KUBOTHBIX U YCTHBIHA ONpPOC, TECT
MHKPOOPTraHU3MOB
IIpoucxoxxaeHne u Ha4aJIbHbBIE 3TAIBI 1 IIpoBepka KOHCHIEKTOB,
7. | pasBuTHus %kU3HU Ha 3emue. Mcropus YCTHBII ONPOC
Pa3BUTHS 3BOJIIOLIMOHHBIX UAEH
g MuKpO3BOJTIOLUSA U MAKPO3BOIIOLIUSA 1 HpOBeEKa KOHCIIEKTOB,
YCTHBII ONpocC,

9. | AHTponoreHes. YenoBeueckue pachl. ! HpOBeEKa KOHCTIEKTOB,
YCTHBII ONPOC

Dxonorus — Hayka o 1,2 IIpoBepka KOHCIEKTOB,

10. | B3aMMOOTHOLICHUSIX OPTraHU3MOB MEXKAY YCTHBIH ONPOC
co0OM 1 OKPYIKAIOIIEH CPeaoi
buocdepa — rnodanbras 1,2 IIpoBepka KOHCIIEKTOB,

11. | saxocucrema.buocdepa u uenosex YCTHBII ONPOC

12 buonuka 1,2 HpOBeIBKa KOHCIIEKTOB,

YCTHBII ONPOC




7.2. Kputepuu oleHKHY 3HAHUH

KoHTponme M OlEHKa pe3yJbTaTOB OCBOCHHUS Y4eOHOH MUCHMIUIMHBI OCYINECTBIISETCS
IpernojaasaTesieM B poLiecce MPOBEAeHUs IPAKTUYECKUX 3aHATHH, TECTUPOBAHUS.

YcrHelii onpoc. PopMa TeKylero KOHTPOJS, MO3BOJSIKOLIAS OLEHUTb OCBOCHHE
JIEKLIMOHHOTO MaTepHaia.

Kpurepun oneHnBanus yCTHOrO Onpoca:

- MOJIHOTA U IPAaBUIIBHOCTb OTBETA,

- CTeNeHb OCO3HAHHOCTH, TOHUMaHUS U3Yy4EeHHOIO;

- S3BIKOBOE O(hOpMIIEHHE OTBETA.

IIpakTuyeckas padora. CpencTBo NpoBEpKU YMEHUM MPUMEHATb MOJyYeHHbIE 3HAHUSA 110
3apaHee OINpPENeNIEHHON METOAUKE Ul PEeLIeHUs 3a4a4 WIH 3aJaHuil 0 MOAYJIO WM JUCLUILINHE
B LIEJIOM.

Tect. Cucrema CTaHIapTU3UPOBAaHHBIX 3aJaHUl, MO3BOJIIIOIIAsl aBTOMAaTU3HUPOBATH
NpOLeNypPy H3MEPEeHHs YpPOBHS 3HAaHMH W yMeHHH oOydvaromerocs. TecT oOLeHHBaeTcss I10
KOJINYECTBY MPAaBUIIbHBIX OTBETOB (He MeHee 50%).

KpuTtepunu oueHKH 3HAHUH CTYAEHTOB B LEJIOM MO JUCHHIIHHE

3HaHUS CTYAEHTOB HA MPAKTHYECKUX 3aHSTHSX OLCHHBAIOTCS OTMETKAMH «OTJIIMIHOY,
«XOPOLIOY, KYIOBJIETBOPUTEIBLHO» U «HEYIOBJIETBOPUTEILHOY.

O1ueHka «OTJIUYHOY» BBICTABIISIETCS, KOTJA CTYNEHb IMOKAa3bIBaeT MIyOOKOE BCECTOPOHHEE
3HaHHUE pa3fena JUCIUILUINHBI, 00s3aTeIbHOM U JOTIOTHUTEIbHON JIUTEPATYPbhl, ApTYMEHTHPOBAHO U
JIOTUYECKH CTPOWHO H3JIaraeT MaTepuajl, MOKET MPUMEHSTh 3HAHUS ISl aHAJIM3a KOHKPETHBIX
CUTYaLIU.

OrneHka «XOPOIINO» CTaBUTCS MPH TBEPABIX 3HAHHUSX pasfesia MUCIHUILUIMHBI, 00sS3aTeIbHOMI
JUTEPATYPhl, 3HAKOMCTBE C JOMOJIHUTEIBHOH JHUTEPATypol, apryMEHTHUPOBAHHOM H3JIOKEHHUU
MaTepuaja, yMEeHUH MPUMEHUTD 3HAHUS JUTsl aHAJII3a KOHKPETHBIX CUTYaLIUHN.

OueHka «ynOBIETBOPUTENBHO» CTaBUTCS, KOTAAa CTYIEHT B OCHOBHOM 3HAeT pas3jaeln
TUCIUTUIMHBI, MOJKET MPAKTHYECKU MPUMEHUTb CBOU 3HAHUSI.

OueHka «HEYIOBJIIETBOPUTEIBHO» CTaBUTCS, KOT/Aa CTYACHT HE OCBOMJ OCHOBHOIO
conepskaHus mpeaMeTa u ¢1ado 3HAeT U3y4aeMblid pa3ae) JUCLUILTUHBL.

O1ueHOYHBIC CPEACTBA AJIsI MHBAJIHMIOB M JIULl ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3JTOPOBBSI
BBIOMPAIOTCS C YYETOM MX WHANBUAYAIBbHBIX MCUXO(QU3HUECKUX OCOOCHHOCTEH.

-npyu HEOOXOMUMOCTH WHBAJHUIAM H JIMIAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI
MPEIOCTABIISIETCS TOMOJHUTEIBHOE BpeMsI IJIsl TIOATOTOBKH OTBETA HAa HK3aMEHE,

-PY TPOBENCHUU TPOLETYPbl OLECHUBAHUS PE3yJIbTATOB OOYYEHHs MHBAIUAOB U JIUI] C
OTPAHUYEHHBIMU BO3MOJKHOCTSIMH 3J0POBbsI MPENyCMATPUBACTCS HCIOJIb30BAHHE TEXHHUYECKUX
CPeICTB, HEOOXOAMMBIX UM B CBSI3H C UX UHIWBUIYAJTbHBIMUA OCOOCHHOCTSIMU,

-pyu HEOOXOMUMOCTH JIJIsi OOYYAIOIMUXCST ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37OPOBBSI U
WHBAJIMIOB MPOLIEAYPa OLICHUBAHUS PE3YJIbTATOB OOyUEHUS MO TUCHIHUTLINHE MOXKET MPOBOAUTHCS B
HECKOJIbKO 3TAIOB.

[Ipouenypa oueHUBaHUS Pe3yJbTaTOB OOYYEHHS] WHBAJIMIOB W JIMI] C OTPAHUYCHHBIMHU
BO3MOYKHOCTSIMU  37IOPOBBbSl 110 JIUCHUIUTHHE (MOXYJIIO) TMpenycMaTpUBaeT MPenOCTaBICHUE
uHpopManuu B (opmax, amanTUPOBAHHBIX K OrPAHHYEHUSIM WX 3J0POBbsi M BOCIPHUSTHS
UH(OPMALIUH:

JList L1 ¢ HapyIIeHUSIMH 3PEHUST:

-B MEYaTHOM (hOpMe YBEIHMUEHHBIM PUPTOM,

-B (hopMe 37IeKTPOHHOTO TOKYMEHTA.

JIist U1 ¢ HApYLICHHUSIME CITyXa:

-B MIeUaTHOM (opme,

-B (hopMe 37IEKTPOHHOTO TOKYMEHTA.

JList U1 ¢ HApYIISHUSIMEA OMTOPHO-JIBUTATEILHOTO aIapara;



- B IIe4aTHOM (opme,

-B (hOpMe 3EKTPOHHOTO JOKYMEHTA.

JlaHHBI TepeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBHCUMOCTH OT KOHTHUHIE€HTA
o0yHaromuxcsi.

CtyneHTtsl 00s13aHbI CIATh YK3aMEH B COOTBETCTBHH C PACIMCAHMEM M YYEOHBIM IJIAHOM.
DK3aMeH M0 IUCHHILIMHE MpPecienyeT Lejb OLUEHUTh CHOPMHUPOBAHHOCTb TPeOyeMbIX 3HAHUM,
YMEHUH U HaBBIKOB, pabOTy CTYAEHTa 3a KypcC, NOJyYSHHE TEOPETHUECKUX 3HAHUN, UX TPOYHOCTb,
pPa3BUTHE TBOPYECKOT'O MBILLICHHS, NMPHOOPETEHNE HABBIKOB CAMOCTOSITENBHON padoThl, yMEHHE
NPUMEHSITH MOJYISHHbIE 3HAHUS ISl PEIIEHHsI TPAKTHYECKUX 3a1a4.

dopma mpoBeAEHHS SK3aMEHA. YCTHO WM IHUCBbMEHHO. Pe3ynbraT cnadm 3K3aMeHa
3aHOCHUTCS MPENOoJaBaTeeM B 3K3aMEHAIIMOHHYIO BEIOMOCTh M 3aYE€THYIO KHIKKY.

Kputepuu BrICTaBIeHHS CTYACHTY OLICHKH I10 SK3aMEHY:

OLIEHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CJIM OTBET apryMEHTHpPOBaH, OOOCHOBAaH H
JlaHa CAaMOCTOSITENIbHAS OLIEHKA M3YYEHHOr0 MaTepHhaa,

OLIEHKA «XOpPOILIOY» CTaBUTCS CTYIEHTY, €CIIH OTBET apryMEHTHPOBAH, IMOCIEAOBATENCH, HO
JOIYLIEHb HEKOTOPBIE HETOUYHOCTH,

OLIEHKA «YIOBJIETBOPUTENILHO» CTABHUTCS CTYIACHTY, €CIH OTBET SIBJIICTCS] HEMOJHBIM U
UMEET CYIIEeCTBEHHBIE JIOTHIECKUE HECOOTBETCTBUS,

OLICHKA «HEYAOBJETBOPUTENIbHO» €CIM B OTBET€ OTCYTCTBYET apryMEHTALHs, TeMa He
packphITa.

7.3. OueHoO4YHbIE CPeACTBA LISl MPOBEIeHUS TeKylIeil aTTeCTALUU
Texymmuii KOHTPOJIb MPOBOIUTCS B hopme:
-(ppoHTaNBHBII OIPOC

-MHAVMBUAYAJbHBIN YCTHBIN ONPOC

-IIUCbMEHHBIN KOHTPOJIb
-T€CTUPOBAHUE MO TEOPETHUYECKOMY MaTepHany
-npakTudeckas (laboparopHasi) padbora

-3alIIuTa BBIIIOJHCHHOIO 3aJaHUA.

dopma IIpakTnueckuii [Tpumepnr
arrecTan 3HaHus Ymenust OTIBIT Jlutmbie Kavectsa OLIEHOYHBIX
CTyZIeHTa
13031 (BnageHue) CPEnCTB
Yerueii | Kortpons Ouenka Ouenka Ouenka KonTponbHeie
(mMcbMe | 3HAHWI 1O yMEHUS HaBbIKOB CHIOCOOHOCTH BOIPOCHI MO
HHBIH) ONpeneNieHH | pasnuyath | paboThI € OTEePATHUBHO U TeMam
orpoc BIM KOHKPETHBI | JINTEPATYPHBIM | KAUE€CTBEHHO NPUIIAraroTCs
o npobjiemMaM | € MOHATHA | M ICTOYHHKAMH | OTBEYaThb Ha
TeMam MIOCTaBJICHHbBIE
BOIPOCHI
IIpaktnu | KonTtpone Ouenka Onenka Ouenka Tewms! pabot
eCKHue 3HaHUH 110 YMEHUsI HAaBBIKOB CHIOCOOHOCTH K MPUIIArar0TCSI
(mabopar | onpeneneHH | pa3au4dath | paboOTHI ¢ CaMOCTOSITEITbHOM
OpHBIE) | BIM KOHKPETHBI | JINTEPaTypHBIM | paboTe U aHaIn3y
pabotbl | mpobnemMaM | € IOHSTHSL | U UICTOUYHUKAMH | JINTEPATypPHBIX
HCTOYHUKOB
Tectupo | Kontpons Ouenka Ouenka Ouenka Bompocer
BaHUE 3HaHUH 110 yYMEHUsI HAaBBIKOB CIIOCOOHOCTH NIPUIIArar0TCs
OTpeNeNIeHH | pa3iuyaTh | JIOTUYECKOTO OTIEePATHUBHO U
BIM KOHKPETHBI | aHAJHM3a Ka4eCTBEHHO
npobjiemMaM | € IOHATUSL | CHHTE3a IpU OTBEYaTh HA
COIIOCTABJICHUU | TIOCTABJICHHBIE




KOHKPETHBIX
IOHATUHN

BONPOCHI

7.4. OueHo4HbIe CPeACTBA [JIs1 NPOBeAeHHUS IPOMEKYTOUHON aTTecTauuu

IIpomexxyTouHas arrecTauus

. | JInunble ITpumepsnr
dopma IIpakTnueckuii
ATTeCTALHN 3HaHus Ymenust ONbIT (BIazeTh) Ka4ecTBa OLIEHOYHBIX
CTYEHTA CpeAcCTB
Hudzauer Kontposnb Ouenka Onenka Ouenka Bompocsr:
3HAHUSI YMEHUs HAaBBIKOB CHOCOOHOCTH | MPHJIATAOT
0a30BbIX MIOHUMATh JIOTHYECKOTO IPaMOTHO U cst
MOJIOXKEHUH | CTIeUaNIbHY | COTIOCTABJIEHHUS] | YETKO
B oOnacTu 10 u u3JaraThb
SI3BIKO3HAHM | TEPMUHOJIOT | XapPaKTEPUCTUK | MaTepual
s U0 1 00BEKTOB
Ouenka Ouenka Ouenka 3anauu
yMEHHUsI HAaBBIKOB CHOCOOHOCTH | MPHJIATAOT
peuarthb JIOTHYECKOTO rpaMOTHO U cst
TUIIOBbIE MBILLIEHUS IPH | YETKO
3amauu B peLIeHNH 3a7a49 | M3J1araTh X0/
obnacTu B o0yacTu peLeHust
npodeccuon | mpodeccuoHaNb | 3a1a4 B
AJNbHOM HOM obyactu
NESATEIbHOCT | AESTEIBHOCTH npodeccruoHan
U BbHOM
OeSITeIbHOCTH
u
apryMEHTHPOB
aTh
PE3YIbTATHI

KoHTpoab 1 oueHka pe3yIbTaToOB OCBOSHUs 00111€00pa30BaTENIbHON JUCUUIUIUHBI PACKPBIBAIOTCS

4yepe3 AUCLUTUIMHAPHBIC Pe3yJIbTaThl, HAallpaBIeHHbIe HA popMHUpOBaHUe OOIINX U

npodecCHOHATBHBIX KOMIIETEHIIMI 10 pa3/ieiaM U TeMaM COIepKaHus yueOHOro Marepuaia

O061mas

XapaKTEPUCTUKA KU3HHU

HEOOCTaTKaMH.

ouoJsiorumn»

Oo6man Pa3znen/Tema Tun oleHOYHBIX MepONPUSATHIA
KOMIIeTeHIH
|

Pa3zpen 1. Knerka — TectupoBanue
CTPYKTYPHO-
(¢pynxkunuonanbHas
eJMHHIIA 5KUBOTO

OK 02 buonorus xak Hayka. 3anonHeHne TabJauIbl ¢ ONMCAHUEM METOOB

MUKPOCKOIIMPOBAHUS C UX JOCTOUHCTBAMH U
3anonnenune Tabaunbl «Bkian y4eHbIX B pa3BUTHE

3anoaHeHne CPaBHUTEIBLHON TaOIHIIBI CXO/ICTBA U




paSJ'II/ILII/Iﬁ JKUBOI'O U HE XUBOI'O

OK 01 CtpykTypHO- OuenuBaemasi AUCKYCCHSI IO BOIPOCAM JICKLIUH
OK 02 (byHKIMOHATBbHAS IIpaktuueckoe 3ansaTue. IIpencrasnenue yCTHBIX
OK 04 Opra"u3anus KJIeTOK coo0IIeHNH ¢ Pe3eHTalleH, TOArOTOBIEHHBIX I10
MEPEYHI0 HCTOYHUKOB, PEKOMEHI0BAHHBIX
npenojasareaeM
OK 01 CtpykTypHO- DpOHTANBHBIN ONPOC
OK 02 (byHKIMOHAIBHBIE Paspabortka rioccapust
(bakTops! Pemenue 3ana4 Ha onpenesneHne Nocae10BaTeIbHOCTH
HaCJIeZICTBEHHOCTH HYKJIEOTHJIOB, aMMHOKUCJIOT B HOpME U B Clly4ae
WU3MEHEHUs NoCNen0BaTeabHOCTH Hykieotunos JJHK
OK 02 OOwmeH BeecTs u DpOHTANBHBIN ONPOC
NPEeBpAIEHNE YHEPTUN | 3arOJIHEHHE CPABHUTEIbHON TaOIULIbI
B KJIETKE XapaKTEPUCTUK TUIIOB OOMEHA BELIeCTB
OK 02 JKu3HeHHBIN UK Ob6cysxneHne o BOmpocam JEKLHH
OK 04 KJIeTKA. Mutos3. Meinos
Pa3nen 2. Ctpoenue u | TecTupoBaHue
(pynxkuun opranuzma
OK 02 CrtpoeHnue opranuzma OuenuBaemasi TUCKyCCHs
OK 04
OK 02 ®Dopmsbl pasMHOXKEHUsT | DPOHTANBHBIN OMPOC
OpraHu3MoB 3anonHeHne TabJaumbl ¢ KPATKOH XapaKTePUCTUKOMN U
npuMepaMu GopM Pa3MHOKEHUST OPTaHU3MOB
OK 02 OHnToreHes pacreHutf, Pemenue 3anga4, onpoc
OK 04 JKABOTHBIX H YEJIOBEKa
OK 02 3aKOHOMEPHOCTH DpOHTANBHBIN ONPOC
OK 04 HACJIEOBAHUS Pemenne 3ana4 Ha onpeneneHue BEPOSITHOCTH
BO3HUKHOBEHUS HACJIECTBEHHBIX PU3HAKOB MIPU
MOHO-, 1H-, TOJIUTHOPUAHOM H aHATU3UPYIOIIEM
CKpEIIUBaHUH, COCTABIEHNE N€HOTUITHYECKUX CXEM
CKpeIlUBaHUs
OK 01 CuennenHoe Pewrenue 3a1a4 Ha onpeneaeHe BEpPOSITHOCTH
OK 02 HACJIeIOBaHHE BO3HUKHOBEHHsI HACJIEACTBEHHBIX IPU3HAKOB MIPU
MIPU3HAKOB CLIETJICHHOM HAaCJIE€JOBAHUH, COCTABJICHUE
TFeHOTUITMYECKUX CXEM CKPEIlHBaHUs
OK 01 3aKOHOMEPHOCTH Pewenue 3ana4 Ha onpenesneHye Tuna MyTaluu npu
OK 02 U3MEHYUBOCTH nepenavye HacJaeqCTBEHHBIX IPU3HAKOB, COCTABJICHUE
OK 04 FEHOTUIIUYECKUX CXEM CKPELIUBAHUS
Paspnen 3. Teopus
3BOJIIOLIUH
OK 02 Hcropus DpOHTANBHBIN ONPOC
OK 04 SBOJIFOLIMOHHOTO yueHHsl. |PaspaboTka rioccapusi TEPMUHOB




Mukpo3BoIHOLUs

OK 02 Maxkpo3BOIHOLUS. OueHuBaemasi TUCKYCCHSI. UCIIOJb30BAHNE
OK 04 BosHukHOBEHHE U apryMEHTOB, OMOJIOTHYECKOH TEPMUHOJIOTHH U
pa3BUTHE )KU3HU Ha CUMBOJIMKH IS 1OKA3aTeNbCTBA POACTBA OPraHU3MOB
3emuie Pa3HBIX CUCTEMAaTUYECKUX Py
PaszpaboTka neHTBl BpeMeHH BOSHUKHOBEHUS U
Pa3BUTHS KU3HU Ha 3emiie
OK 02 IIpoucxoxnenue DpOHTANBHBIN ONPOC
OK 04 YeJ0BeKa — Pa3zpaboTka eHTBI BpeMEeHH MPOUCXOKACHUS
AHTPOIIOreHE3 YeJI0BeKa
Pa3aen 4. Ixogorus
OK 01 DKonoruyeckue Omnpoc 1o 5K0IOrnYeckuM (PakTopaM U cperam KU3HU
OK 02 (bakTOpBI U Cpenbl JKU3HU |OPTaHU3MOB
OK 07
OK 01 [TonynsAuus, CocraBneHue cxeM KPpyroBOpOTa BELIECTB, UCTIONb3YsI
OK 02 cooO1iecTna, MaTepHaIbl JIEKIIHU
OK 07 SKOCUCTEMBI Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX
3a/laHuii IO MEPEHOCY BeLIeCTBa U HSHEPTUH B
JKOCHCTEMAX C COCTaBJICHUE TPOPHUUECKHX 1enei 1
nupamMuz OnoMacchl U SHEPTUU
OK 01 buocdepa - rmodanbhas |OueHnBaeMasi AUCKYCCHS
OK 02 5KOJIOTHUYECKAsi CUCTEMA
OK 07
OK 01 Bnusiaue
OK 02 AHTPOINOrEHHBIX
OK 04 dakTopoB Ha buochepy
OK 07
OK 02 Bnusinue counanbHo- OuenuBaemMasi IUCKycCuUsl
OK 04 3KOJIOTHYECKHUX "Bnusinue abuoTtiueckux pakTOpOB Ha YEIOBEKa
OK 07 (bakTOpPOB Ha 3M0POBbE  |(HU3KHE U BHICOKHE TEMIIEPATyphI)"
YeJI0BeKa
Pa3nen S. buonorusi B |3amura kelica: MpeacTaBiIeHHE PE3YyJIbTATOB PELISHUs
KH3HH KEHCOB (BBICTYIUICHUE C MTPE3EHTALIUEH )
OK 01 buorexHosoruu B sku3HY | BeimonHeHHe Kelica Ha aHATN3 WHGOPMALIUN O
OK 02 KaXX10ro HAYYHBIX JOCTIKEHHAX B 00JIACTU T€HETHYECKUX
OK 04 TEXHOJIOTUH, KJIETOYHON UHXKEHEPUH, MULIEBBIX
IK 1.2 OMOTEXHOJIOTH (IO TPyIIaM), MPEICTaBICHHUE
PEe3yJbTAaTOB PELICHUS KEHCOB
OK 01 IIpombiunenHas BrimonHenue ketica Ha aHaM3 HHPOPMALTH O
OK 02 OMOTEXHOJIOTHS Pa3BUTHH POMBIILIEHHOH OnoTexHONMOruii (1o
OK 04 rpyInam), IpeACTaBICHNE PE3yIbTATOB PELICHHUs
IIK 1.2 KEWCOB







A12 B coctaB XpOMOCOMBI BXOJISAT

1) JIHK u 6enok 3). PHK u 6enok

2) JIHK u PHK 4). benok u AT®

A13 I'naBHBIM CTPYKTYPHBIM KOMIIOHEHTOM s1/ipa SIBJISETCS

1). Xpomocombl 3). Anpeiuku

2). Pubocombl 4). Hykneoriasma

Al4 I'pubHast kneTKa, Kak U KJeTka OakTepuit

1) He umeer sineproii 060104ku 3). He umeer xyoporiacTos

2) Hmeer 0OAHOKIIETOUHOE CTPOEHUE TeNa 4). ImeeT HEKJIETOYHBIN MULIETUH

3agaHusi ¢ MHO’KeCTBEHHBIMH BAPUAHTAMH OTBETOB: HA COOTBETCTBHE U BbIOOP 3
BepPHbIX 0TBETOB

B1 YcraHoBUTE COOTBETCTBHE MEXKAY OCOOEHHOCTSIMU CTPOSHHSL, (PYHKIHMEH 1 OPraHONIOM
KJIETKU

OcobenHoctu cTpoeHws], GYHKIUN Opranoun
A). Paznnuaror MmeMOpaHbI TNaKHe U MEPOXOBAThHIE 1). Kommiekc [onbmxu
B). O6pa3yroT ceTh pa3BEeTBICHHBIX KAHAJIOB U MOJIOCTEH 2). OIIC

B). O6pasyroT ymiomeHHbIe HIUCTEPHBI H BaAKYOJIH
I'). YuacTByeT B cuHTE3€ OENKOB, KHUPOB
J1). PopMHUPYIOT TU30COMBI

A B B r i

Bbi0epuTe TP BepHBIX 0TBETA U3 IECTH
B2 [afite xapakTepuCTHKY XJIOpOIIacTam?

1). CocTouT U3 MIIOCKUX LIUCTEPH 4). Conepxur cBoro mosekyny JIHK

2). UmeeT omHOMEMOpaHHOE CTPOCHUE 5). YuactByroT B cuaTe3e ATD

3). Umeet nBymMeMOpaHHOE CTPOEHUE 6). Ha rpanax pacnosiaraercs
XJIOPOPUILT

B3 Uem pactuTenpHas Kjie€TKa OTIUYAETCS OT )KUBOTHOH KJIETKH?

1). UmeeT BakyOIIUb C KJIETOYHBIM COKOM

2). KnerouHast CTeHKa OTCyTCTBYET

3). Cnioco0 nuraHust aBTOTPOGHBIN

4). Vmeer KJIETOYHBIN LIEHTP

5). MmeeT XJI0pOIUTaCTBhI C XJIOPOPHILIOM

6). Cioco® nuraHust rerepoTpodHbIH

3apanus co cBo0OOAHBIM 0TBETOM:

Jaiite cBOOOAHBII pa3BEPHYTHIM OTBET Ha BOIPOC.

C1 Kakoe 3HaueHue 111 pOpMHUPOBAHUST HAYIHOTO MUPOBO33PEHHS UMEINIO CO3/1aHNe
KJIETOYHONH Teopuu?

C2 Kakas B3zaumocss3b cyiectsyeT Mexxay IIIC, kommnekcom N'onbmxu 1 nusocomamu?

C3 Kakoe npenMyIecTBO JaeT KIETOYHOE CTPOCHHE KUBbIM OpraHu3Mam?

C4 HaiinuTe omuOKYU B IPUBEAEHHOM TEKCTE. Y KXKUTE HOMEPA NMPEAJIOKEHHH, B KOTOPBIX
CHIeTIaHbl OINOKH, UCTIPABbTE HX.

1. BakTepun THUEHHSI OTHOCST K SYKapHOTHYECKUM opraHu3mMam. 2). OHHU BBITIOJIHSIOT B
NPUPOAE CAHUTAPHYIO POJIb, T.K. MUHEPAIU3YIOT OPTaHUYECKHE BEeIECTB. 3). DTa rpymnmna Oakrepuii
BCTyIaeT B CAMOMOTHYECKYIO CBsI3b C KOPHSIMU HEKOTOPBIX pacteHuil. 4). K Oakrepusm Taxxe
OTHOCAT IpocTednux. 5). B GnaronpusTHIX yCaoBHAX OAKTEPHH PA3MHOMKAOTCS MPSIMBIM
NEJICHUEM KJIETKH.

2 BapuaHTt






A12 Mecto coequHEHHs] XpOMaTH B XPOMOCOME Ha3bIBAETCs

1). HenTpuonn 3). XpomaTuH
2). Llentpomepa 4). Hykneoun
A13 Anpeiiky y49acTBYIOT
1). B cuntese 6enkoB 3). B ynBoeHuu XxpoMocoM
2) B cunrese p-PHK 4) B xpaHeHuu u nepenaye HacJIeACTBEHHOM
uHpOpMaLuu
A14 Otnuuune >KUBOTHOW KJIETKHU OT PACTUTENbHOHN 3aKIII0HAETCs B
1. Hannuune knetoynoit 00010UKH U3 LEJUTIOJIO3bI
2 Hannuue B uuromiasMe KJIETOYHOrO LEHTPa
3. Hamuuue mnactun
4 Hannuue Bakyosei, 3alI0HEHHBIX KJIETOYHBIM COKOM

33).]3]-[]/15[ C MHOKCCTB€HHBIMH BAPDUAHTAMH OTBE€TOB: HA COOTBETCTBHEC H BblﬁOp 3

BEPHBIX 0TBETOB
B1 YcraHoBHTE COOTBETCTBHE MEXKIY OCOOCHHOCTSIMHU CTPOEHUs, (PYHKIMEH 1 OPraHOMIOM KJIETKH

OcobenHocTu cTpoeHws], GYHKIUN Opranoun
A). ConmepKuUT MUrMEHT XJIOPOQHILIT 1). MutoxoHapust
B). OcymectBnsier sHepreTHYecKiii 0OOMEH B KJIETKE 2). Xnopormact

B). Ocymecrtsnsier npouecc GOTOCHHTE3
I'). BuyTpeHHsisi MemOpaHa oOpa3yeTr CKJIAJAKH - KPUCTHI
). OcnoBHas ¢pynknus — cuate3 AT®

A B B r i}

Brbi0epuTe TpU BepHBIX 0TBETA U3 LIECTH

B2 JlaliTe XapakTepUCTUKY KOMILIEKCY 1 onpaxu
1). CocTouT U3 CeT KaHAJIOB U MOJIOCTEH
2). CocTOUT U3 LIUCTEPH U My3bIPHKOB
3). O6pa3zyroTCs TU30COMBI
4). YuacTByeT B YIIaKOBKE BEIECTB
5) YuactByer B cunTeze AT®
6). YuacTByer B cuHTe3€ OelKa
B3 Bribepute Tpu npr3HaKa IPOKAPUOTUIECKON KIETKU?
1). Umeercs simpo
2). KnerouHast CTeHKa MPenCcTaBieHa MypPEHHOM HIIH TIEKTHHOM
3). HacneacTeeHHBIH anmapaT pacrojiaraeTcsl B IUTOIIA3Me KIIETKU
4) ImeeT KJI€TOUHBIH LIEHTP
5). MmeeT XJI0pOIUTACTHI C XJIOPOPHILIOM
6). B uTomiasmMe pacnoyaratoTcst puboCoMbI

3ananus co cBOGOAHBIM 0TBETOM:

JaiiTe cBOOOAHBII Pa3BEPHYTHIH OTBET HA BOIPOC.
C1 IIpoananu3upyiiTe PUCYHOK, HA KOTOPOM U300pa’KE€HBI PA3JINYHbIE 3YKAPUOTHIECKUE KIETKH.
O uem Bam roBoput npensioxenHas B HeM HHpopmanus?






s K1yOeHbKOBBIX (a3oTdukcupyromux) Oakrtepumii. 4) [Ipocreiilie OpraHU3MBl OTHOCSTCS K
OJTHOKJIETOYHBIM OPTaHH3MaM.

2 BapuaHT
Yactb A
Al A2 A3 A4 A5 A6 A7
3 4 1 4 2 2 4
A8 A9 A10 All Al2 Al3 Al4
4 1 3 4 2 2 2
Yacts B
B1 B2 B3
21211 234 236
Yacts C

C1. Ha naHHOM pHCYHKe N300pa’keHbl Pa3INYHbIE SYKAPUOTUIECKHE KIETKH KaK OIHOKJIETOYHBIX,
TaK 1 MHOTOKJIETOYHBIX PACTEHUH W KUBOTHBIX. THIMUYHON KJIETKH B MPUPOJE HE CYIIECTBYET, HO
BCE JYKAPUOTHYECKHE KJIETKU TOMOJIOTHYHBI, W Y TBICSY PA3JIMYHBIX THUIIOB KJIETOK MOXHO
BBIIENUTE O0Iue 4epThl cTpoeHus. Kaxnmas KiIeTka COCTOUT M3 HEPa3pbIBHO CBA3AHHBIX MEXAY
co0oii yacTeil: mra3sMaTnyeckoil MeMOpaHsbl, apa U [UTOIIA3MBbI C OPTaHOUIAMH.

C2. PazHoe KOIM4eCTBO MUTOXOH/IPUM B KJIETKAaX CBSI3aHO C KOJIMuecTBOM 3Heprun AT®, koropoe
3aTPauMBaAETCS HAa BBINOJIHEHHE OpraHoM paboTel. Mcxons M3 aHanM3a JaHHBIX MOMKHO CHENaTh
BBIBOJI, UTO OOJIbIIast pabOTa BBIMOIHSIIETCS CEPALEM.

C3. OpHOKJNETOYHBIH OpPraHW3M HCIIONHSET BCE (PYHKIHMM, TNPUCYIIHE LEJIOMY OpPTraHH3MY.
ITosTtomy ruOHeT kieTka-THOHET BeCh OpPraHu3M. Y MHOTOKJIETOYHOIO OpraHu3Ma KJIETKH
CHEeLHUAIM3UPOBAHbI 0 CBOMM (YHKIHMSIM U TUOENb KJIETKM HE BbI3bIBAET THOENTH LEJIOro
Opra’usma.

C4. 1). lna Oakrtepuil xapakTepHbBl HE TOJBKO TeTepOTPOdHBIHA, HO aBTOTPOQHBIA CIOCOOBI
nutanuu. 2) Azordukcupyromue Oaktepun ABISIFOTCS cuMOnonTamu. 5) CanporpodHbie OakTepun
SABJISIIOTCS TeTepoTpodaMu, a He aBTOTpodaMu.

7.4.2. IlpumMepHbI€¢ BONPOCHI AJs NPOBEJCHUS IPOMEKYTOYHOH ATTECTALIHH
(AnddepeHiupoBaHHDbIH 3a4eT)

Bomnpoce! k nuddepenunpoBanaomy 3auery (1 cemectp)

1. Ponb Gnonornveckux Teopuil, uaeH, runore3 B poOpMUPOBAHUH €CTECTBEHHOHAYYHON
KapTUHBI MHUpA.

2. CymHOCTb JKU3HU U CBOMCTBA YKHBOTO.

3. YpOBHU OpraHu3aluy KU3HU.

4. Xumnueckuii cocta kieTku. Heopranuueckue Bemectsa. OpraHuieckre BeLIeCTBaA.
Jlunuae! 1 yriaesopwl.

5. Opranndeckue BelecTsa kjaeTku. benku. HykienHoBble KUCIOTHI.

6. Opranouns! kiaetku sykapuot: JIIC, kinerounass memOpaHa, anmapar 1 onbky,
JIN30COMBI, MUTOXOHJIPUH, TUTACTH/IBI.

7. Knetounoe siapo: simepHast 000JI04Ka, SASPHBIA COK, SIPBIIIKO, XPOMATHH

8. Xpomocomel. Anpo obsi3aTenbHBI KOMIOHEHT KIIETOK 3YKapHOT.

9. Ctpoenne u (QyHKIMH XPOMOCOM. 3HAYEHHE TIOCTOSIHCTBA YUCa B (POPMBI XPOMOCOM B
KJIETKAaXx.

10. IIpokapuoTnueckas KJIeTka.

11. PasMHOXeHHE BaxkHeHlIee CBOMCTBO JKUBBIX OPraHU3MOB.

12. TTonoBoe u Hecrionoe pa3MHOKEHHE.

13. Metio3. OOpa3zoBaHH€ MOJOBBIX KJIETOK M OIUIOOTBOPEHHE.



14. DmOproHanbHbI 3Tarn oHToreHe3a. OCHOBHBIE CTAANH YMOPHOHAIBHOTO PA3BUTHSL.

15. I'eneTnkanayka 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB.
I"'Menaens OCHOBOIOJIOKHUK F€HETUKH

16. 3akoHBI reHeTHKH, YCTaHOBJIEeHHbIe I . Mennenem. MoHorubpuaHoe

17. luruGpunHoe ckpermuBanme

18. XpomocomHasi TeOpHUsl HACJIEICTBEHHOCTH. B3auMoaencTsue reHos.

19. I'eneruka nona. CrenseHHoe C OJIOM HaclleZIOBaHUE.

20. 3HayeHuEe TEHETHKH JJIs1 CEJEKIUU U MeaULUHbL. HacnencreeHHbie O0IE3HH YEI0BEKa,
UX MPUYIHHBI U TPOPHIAKTHKA.

21. Konuenuus BUaa,ero KPUTEPUH.

22. Ilonyaauus—CTpyKTypHAasi €IMHHLA BUAA U DBOJIFOLIUH.

23. JIBr>Ky1Iue CUIIbI 3BOJIFOLUH.

24. CuHTreTn4eckasi TEOpHsl SBOJIOLUH.

25. Mukpo3BOIOLHS.

26. CoBpemenHsble nmpencrasyenus o sunoodpazosanuu (C.C. Yersepuxkos, 1. U.
[lImanbrayseH).

27. Maxkpossoarouus. [JJoka3arenbcTsa SBOOLUH.

28. CoxpaHeHHne OHOJIOrHYecKOro MHOroo0pasust Kak OCHOBA YCTOHUNBOCTH Ouochepsr u
MIPOTrPECCUBHOIO €€ Pa3BUTHSL.

29. IlpuunHbI BBIMUPaHHS BUOOB.

30. OcHOBHBIE HAIPABJICHUSAIBOIIOLUOHHOTO MpOrpecca.

31. buonoruueckuii nporpecc U OMOTOrHIeCKUi perpecc.

32. Dxonorus kak Hayka. OCHOBHbIE 3aKOHbI HKOJIOTUH

7.4.3.11puMepHBIe TeCTOBbIE 3aJaHHS AJIs1 IPOBEICHUSA
Au(pPpepeHHPOBAHHOIO 3a4éTa

UYacte 1(3ananus Al —A13)

A 1. Ilpu napTeHOreHes3e OpraHu3M pa3BUBAETCA U3:

1. 3urotsl

2. HEOITIONOTBOPEHHOM SIMLIEKJIETKH

3. COMaTU4YECKOH KIIETKH

4. BEreTaTUBHOM KJIETKU

A 2. Obpa3oBaHue U3 ONHOM MAaTEPUHCKON KJIETKH YETHIPEX KIIETOK C rarioONJHBIM HA0OpOM
XPOMOCOM XapaKTepHO AJIs IpoLecca:

1. muto3a

2. menosa

3. apobnenus

4. onnonOTBOPEHUs

A 3. Opranusmbl, KOTOPBIM JUIsI HOPMAJIbHOW AEATENIbHOCTH HEOOXOMUMO HAITMUHE KUCIOPO/a B
cpene oOUTaHUsI, HA3BIBAIOT:

1. aspobamm

2. aHa’pobamu

3. rereporpodamu

4. aBToTpodamu

A 4. XpomaTuael — 3TO:

1. nBe cyOBEMUHHUILIBI XPOMOCOMBI JEISAIIENHCS KIETKH

2. y4aCTKH XPOMOCOMBI B HEAETALIEHCSA KIETKE

3. xonbuesble Monekybl JTHK

4. nBe uenu ogHoi mosekynel JIHK

A 5. Konblorauus XpoMOCOM XapaKTepHa JUIsl poLecca



1.omnonoTeopenus

2. mpodasza BTOPOro IEJIEeHUs MeH03a

3. MUTO3

4. mpodasza nepBoro AeneHus Meiiosa

A 7. Ilpu ckpelmuBaHUH reTePO3UTOTh C TOMO3UTOTON J0JI TOMO3UTOT B TOTOMCTBE COCTABUT
1.0%

2.25%

3.50%

4. 100%

A 9. MyTauuoHHast I3MEHYUBOCTD, B OTJIMYHE OT MOJIU(UKALTMOHHOM!:
. HOCUT O0OpaTHMBIi XapakTep

. IepeAaeTcs o HACIEACTBY

. HOCUT MacCCOBBIH XapakTep

. HE CBSI3aHA C U3MEHEHUSIMH XPOMOCOM.

A 10. I'ne pacnoyio’keHbl XJIOPOILIACThI B KJIETKAX XBOU €JIH

1.B sanpe

2. B KJIETOYHOH CTEHKE

3. B LUTOMNIa3Me

4. B BaKyoJsIx

A 11. Kakast "BMEHUYHBOCTh 00€CTIEUNBAET SBOJIFOLIUIO OPTraHI3MOB

1. MomudpUKaMOHHAs, TPYIIIOBAs

2. BO3pacTHas

3. reHOTUINYeCcKasl, UHANBUAYaIbHAsI

4. reorpaduueckas

A 12. . T'puOsI omsiTa, MATAIOIIUECS] MEPTBBIMA OPIraHUYECKHMMH OCTATKaMH ITHEH, TTOBaJICHHBIX
NI€pPEeBbEB, OTHOCATCS K IpyIIe

1. camporpodoB

2. mapasuToB

3. aBTOTpOdOB

4. cuMOUOHTOB

A 13. Opranorenes B Xxozie 3MOPHOHAIBHOTO PA3BUTHS IPUBOIUT K 0OPA30BAHUIO
1.3apoapIeBbIX JIUCTOB

2. TPEXCIOWHOrO 3apoAplia

3. IBYCJIOWHOIO 3apOAbIlIa

4. cuctem OpPraHoB 3apOAbIIIa

B W N =

UYacts 2. B 3ananusx B1 — B2 Beibepute Tpu BEpHBIX OTBETA U3 IECTH.

B 1. Cx0oncTBO KJIETOK JKUBOTHBIX M OaKTEpUIl COCTOUT B TOM, YTO OHH UMEIOT
1. OdbopmnenHoe sapo

2. Ilutonnasmy

3. MuTtoxoHnpuu

4. ITnazmMaTudeckyro MeMOpaHy

5. I'mukokanukc

6. Pubocomer

B 2. Yem 3urora otin4aeTcsi OT raMeThl

. COIEPXKHUT ABOWHON HAOOp XpOMOCOM

. COIEPKHUT OJUHAPHBI HA0Op XPOMOCOM

. o0pasyercs B pe3yJbTaTe OIUIOOTBOPEHUS

. obpasyercs myTéM Meiio3a

. IBJIIETCS IEPBOM KJIETKOW HOBOTO OpraHU3Ma

. IPEACTABJISIET CIELUANTN3UPOBAHHYIO KJIETKY AJIsA [TOJOBOTO PA3MHOKEHHUS

AN W N =



Yacts 3(C1-C2)
C1. B uém nposiBasieTcst CXOACTBO U pa3nyKue MUTO3a U MeHo3a.

C2. B uéM cXOACTBO U OTJIMYNE MPOKAPUOTUUECKON U HYKapHOTHUYECKOH KJIETOK.
UYacte 1(3ananus A1 —-A10)

A 1.Cpenu nepevuciieHHbIX TPUMEPOB apOMOP(HO30M SIBISIETCS

1. [Tnockas popma Tena y ckara

2. IIokpoBHUTENBECTBEHHAS OKPACKa Yy Ky3HEUMKa

3. YerplpexxkaMepHOE CepALE Y NTHLI

4. Penyxuus nuieBapuTENbHON CUCTEMBI Y MAPA3UTHYECKUX YepPBEN

A 2. buonorudeckast 3BOJIOLUS — 3TO MPOLIECC

1. HNunuBuayanbHOrO pa3sBUTHs OPraHU3Ma

2. Hcropudeckoro pasBuTHs OPraHU4ECKOro Mupa

3. OMOPHUOHATIBHOTO Pa3BUTHS OPraHU3Ma

4. VYydieHus U cO3/laHusl HOBBIX COPTOB PACTEHUI U MOPOJ JKUBOTHBIX

A 3.B oTBeT Ha yBeJIMUE€HHUE YUCIEHHOCTH MOMYJIALUN KEPTB B MOMYJISILUA XUIHUKOB
MIPOUCXOIUT

1. VYBenudeHue 4ucia HOBOPOXKIESHHBIX 0cobeit

2. YMeHbIIIeHHEe YHCiia TIOJIOBO3PENBIX 0co0ei

3. YBenudeHne uncia ;KeHCKUX ocobei

4. YMeHbLICHHE YHCiIa MY>KCKUX 0co0ei

A 4 K npudnHaM 5K0J0TrHYECKOro KpU31Uca B COBPEMEHHYIO SIIOXY HE OTHOCUTCS
1. PanmnonanbHOE NpUpPOAONOIB30BAHUE

2. CTpouTenbCcTBO IVIOTUH Ha peKax

3. CenbCcKOX034HCTBEHHAs AEATEIbHOCTD YENIOBEKa

4. IIpoMellunieHHas AESATEIPHOCTD YEJI0BEKa

A 5.OnpeneneHHbiii HAOOP XPOMOCOM Y OCOOEH OJTHOTO BHA CUUTAIOT KPUTEPUEM
1. PU3NONIOTHYECKUM

2. Mopdonoruueckum

3. I'eneTnyeckum

4. buoxumuueckum

A 6. OTOop ocoleil ¢ YKIOHSIOIUMHUCS OT CPEIHENH BETMYMHBI TPU3HAKAMH Ha3bIBAIOT
1. JBHoKy UM

2. Mertoauyeckum

3. Crabunmm3upyromum

4. MaccosbiM

A 7. OCHOBY eCTeCTBEHHOTO 0TOOpa COCTABIISAET
1. MyTanuoHHBIN NPOLECC

2. BunooOpa3zosanue

3. buonoruueckuii nporpecc

4. OTtHOCHUTENBbHAS IPUCTIOCOOIEHHOCTD

A 8. Ha xakoM 3Tare 3BOJIFOLIMHN YeJIOBeKa BEAYIIYIO POJIb UTPAJH COLUAIbHBIE (PaKTOPBI
JpeBHeimux moaen
JpeBHux monen
Heanpnepranbues
KpomanboHLIEB
9. BunoBas cTpykTypa OMOreoneHosa jieca XapakTepu3yercst
SpycHBIM pacnonoXkeHueM KUBOTHbBIX
Hucaom 3KOJOTHUECKUX HULI
Pacnpenenennem opraHu3MOB B TOPU30HTAX Jieca
MHuoroobpa3ueM 0OUTArOIUX B HEM OPTraHU3MOB

PN RO =



A10. buoreoneH03 CYUTAIOT OTKPBITON CUCTEMOM, TAK KaK B HEM MTOCTOSTHHO TTPOUCXOIUT
1. IIputok sHeprun

2. Camoperynsuus

3. Kpyrosoport seniects

4 Bbops0a 3a cymecrBoBanue.

UYacts 2. B 3apanusx B1 — B2 Beibepure Tpu BEpHBIX OTBETA U3 IIECTH.

B 1. K ¢akropam s3Bomonnu oTHOCAT
1. Kpoccunrosep
MyTanuoHHBIN POLECC
3 MonnpuKaMoHHYI0 H3MEHUYUBOCTD
4 Hsomanuro
5 MHuoroobpa3ue BUIOB
6. EcrectBennslii oTO0p
B 2. Camoperysius B 3KOCHCTEME Talru MpOsIBISIETCS B TOM, UTO
1 HucneHHOCTh 1EPEBbEB COKPALIAETCS B PE3yJIbTaTE JECHOIO MOXKapa
2. Bosku orpaHMYMBAOT POCT YUCIECHHOCTH KaDaHOB
3 MaccoBoe pa3MHOKEHHE KOPOEIOB MPUBOAUT K THOETH TePEBbER
4 UucneHHOCTh OEJIOK 3aBHCUT OT YPOsKasi CEMSTH eJln
5 IMonynsaumns kabaHOB MOHOCTBIO YHUUTOXKAETCS BOJKAMHU
6. CoBbI U JTMCHLIBI OTPaHUYMBAIOT POCT YUCJIEHHOCTH MbIIIeH
B 3apanue B3 ycraHOBUTE COOTBETCTBHE MEXKy OPraHU3MaMU U HAPABIECHUAMH >BOJIIOLIUN

OpraHusmbl HamnpasneHust 3BOMOLUH

1. Crpayc smy A) Ouosnoruueckuii mporpecc
2. Cepas kprica b) 6buonornveckmii perpecc

3. JlomoOBas MbIIIb

4. CunesesneHble (HIMaHOOAKTEPUN)

5

Open GepkyT
6. YccypunCKHii TUTD
A234 B1,56
B 3anmanme B 4. ycraHOBHTE COOTBETCTBHE MEXY MPU3HAKAMU OTOOPA U €ro BUAAMHU
ITpusHaku ordopa Bun orbopa
1. Coxpansier ocobeii ¢ MOoNe3HbIMU B JAHHBIX YCJIOBUSIX MPU3HAKAMHI
A)ecTecTBeHHBIN

2. IIpuBOOUT K CO3JAHUIO HOBBIX MOPOJ KUBOTHBIX U COPTOB PACTCHUN
b) uckyccTBeHHBIH

3. CriocoOCTBYeT CO3IaHUI0 OPTaHU3MOB C HYKHBIMH Y€JIOBEKY U3MEHEHHSIMU
4. TlposiBisieTCss BHYTPH MOIMYJISIIUN U MEXAY MOMYJIILUSIMA OTHOT'O BUIA
5. JleWcTByeT B NPUPOAE MUJITTUOHBI JIET
6. IlpuBoaut k 0Opa3OBaHUIO HOBBIX BHIOB
7. IIpoBOOUTCS YENTOBEKOM
A 45,6 b123
B 5. YcraHoBuTe nmocienoBaTelbHOCTh OOBbEKTOB B MACTOUIITHOM MUIIEBON IISTTH
1. Taa 2. ITayk 3.boxbs KOpOBKa 4I'pau  5.JIuctesa pacTeHuit

Otsert: 51324
B 6. — YcTaHOBUTE XPOHOJIOTHYECKYIO TTOCIEA0BATENbHOCT AHTPOIOTEHE3a
1. Yenosek ymensblit 2. Yenosek npsiMOXOASALINI 3. Jpuonurex
4 Heannepranen 5. KpomanboHen,.
Otset: 31245
C 1YucneHHOCTh MOMyJISILUI OKyHEH B peKe COKPAILLAeTCsl B pe3yJbTaTe 3arpsi3HEHUs] BOJbI
CTOYHBIMH BOJIaMH, YMEHBLICHHUS] YUCICHHOCTH PACTHTEIBHOSIHBIX PbIO, YMEHBLICHHUS



COZIEpIKAaHUs KUCIOposia B Boze 3UMOi. Kakue rpymnibl 5Kk0orudeckux (pakTopoB MPenCcTaBIeHb! B
JAHHOM TiepeyHe?
OtBer: AHTpPONIOreHHbIE, OMOTHYECKHE, A0HOTHUECKHE

C 2. Yem npuponHas 5KOCUCTEMa OTJINYAETCS OT arpO3KOCUCTEMBbI?
Ortser:
1. Ot6op nmpoBoaUT MpHpoaa

2. 3aMKHyTBbIH KpyroBOPOT BELIECTB

3. MHoroo0Opasue BUIOB

4. HMCTOYHHK 3HEPTUU — COJIHLIE

8. JTONMOJHHUTEJIBHOE OBECIHHEUEHUE NUCIHUIIJINHBI
Martepuanbl JeKIIHOHHBIX 3AHATHI
Jlexusa Ne 1

uTonorust - Hayka o kieTke (rped. "muroc"-kjerka, "noroc"-nayka). [lpenmer nuronoruu
- KJIETKH MHOTOKJIETOUHBIX JKHBOTHBIX U PaCTE€HHUH, a TaKKe OJHOKJIETOUHBIX OPraHU3MOB, K YUCIY
KOTOPBIX OTHOCATCSl OaKTepuH, MPOCTEHIINEe M ONHOKJIETOYHBbIE Bopopociu. Lluromorus msydaer
CTPOCHHE U XUMHUYECKHI COCTaB KJIETOK, PYHKIINH BHYTPUKIETOYHBIX CTPYKTYP, PYHKIIMH KIETOK
B OPTraHH3Me )KMBOTHBIX U PACTCHHH, PA3MHOXKEHHE U PA3BUTHE KIIETOK, IPUCTIOCOOIEHUS KIIETOK K
yCJIOBUSIM OKpykatoleit cpenpl. CoBpeMeHHasi IUTOJIOTUs - HayKa KOMIUIEKCHasl. CBSI3U C JPYTUMHU
OMONOrMYeCKMMH HayKaMH, HampuMmep ¢ OOTaHUKOH, 300J0THeH, (U3NOJOTHeH, ydeHuem o0
SBOJIIOLIMM OPTaHHUYECKOT0 MHpa, a TakKXKe C MOJIEKYJSIpHOH Ouosorueit, xumuen, (U3NKOMH,
mMareMaTHKoN. LluTomorust - ogHa M3 OTHOCHTEIBHO MOJIOABIX OMOJIOTMUECKHX HayK, €€ BO3pacT
okoso 100 ner. Bo3pacr xe TepmuHa "kietrka" HacuuThiBaeT cBbime 300 ner. BriepBbie Ha3BaHMe
"knerka" B cepenumHe XVII Beka mpumenun P. I'yk. PaccmartpuBasi TOHKHH cpe3 mpoOku ¢
MOMOIIBI0 MHUKpPOCKOMa, I 'yK yBHUaeln, 94To mpoOKa COCTOUT U3 siueeK - KieTok. KierouHast Teopust.
B cepenune XIX cronernss Ha OCHOBE YK€ MHOIOYHCJIEHHBIX 3HaHMU O kiyerke T. IlIBanH
chopmymmpoBan kjetouHyro Teopuro (1838). OH 0000mmn uMmeBInHecs 3HAHHUS O KJIETKE U
MOKa3aJl, YTO KJIeTKa MPEJCTaBsieT OCHOBHYIO €IMHHULy CTPOEHMs BCEX KHUBBIX OPraHHU3MOB, YTO
KJIETKH >KMBOTHBIX M PACTEHUNH CXOAHBI IO CBOEMY CTPOEHHIO. OTH IIOJIOKEHHUS SIBUJIUCH
BXXHEMIIUMHU JTOKA3aTeIbCTBAMU €IMHCTBA MPOUCXOXKIEHUS BCEX *KUBBIX OPraHU3MOB, €IMHCTBO
Bcero opranuueckoro mupa. T. IIIBaHH BHeC B HayKy IpaBHJIbHOE€ INOHUMAaHHE KJIETKH Kak
CaMOCTOSITENIbHOM €AMHMIBI KU3HU, HauMeHbIeH €IWHUIIbl JKUBOTO: BHE KJIETKM HET >KHU3HMU.
H3yueHnne XUMHUYECKOM OpraHM3allMd KJIETKU IPHUBENO K BbIBOAY, UYTO HUMEHHO XUMHYECKHE
MIPOLIECCH] JIE)KAT B OCHOBE €€ KU3HM, YTO KJETKH BCEX OPraHW3MOB CXOJHBI 10 XUMHUYECKOMY
COCTaBY, Y HUX OHOTHITHO NMPOTEKAIOT OCHOBHBIE MPOLIECCH OOMEHa BeIecTB. JlaHHbIE O CXOCTBE
XHMMHYECKOIO0 COCTaBa KIETOK elle pa3 MOATBEPANIM €IMHCTBO BCEr0 OPraHM4ecKoro MHpa.
CoBpemeHHas KJIeTOUHas - TEOPHs BKIIIOYAET CIIEeAYIOIINE MOJOKEeHUs: KJIeTKa - OCHOBHAs €MHULIA
CTPOEHHMs] M Pa3BUTUS BCEX JKUBLIX OPraHU3MOB, HaWMEHbIas €IUHHIA KUBOTO, KJIETKH BCEX
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB CXOJHBI (TOMOJIOTHYHBI) MO CBOEMY CTPOEHHIO,
XUMHYECKOMY COCTaBYy, OCHOBHBIM TPOSIBIICHHAM SKU3HEAEATEIBbHOCTH M OOMEHYy BEIIECTB;
Pa3MHOXKEHUE KIJIETOK MPOMCXOOUT NMyTeM HX ACNeHMs, M Kanas HOBas KieTka oOpas3yercsi B
pe3yJbTaTe AeNeHHs] HCXOAHOW (MAaTEePUHCKOMN) KIETKH, B CIIOXKHBIX MHOTOKJIETOYHBIX OpTraHH3Max
KJIETKH CHEeLHAIN3UPOBAHBl TI0 BBINOJIHIEMON MMM (YHKUMH U OOpasyloT TKaHH, U3 TKaHEH
COCTOSIT OPTaHbl, KOTOPBIE TECHO CBSI3aHBI MEXKAY COOOH M MOJYMHEHBI HEPBHBIM M I'YMOPAJIbHBIM



cucreMaM peryisuuu. MccrnenoBaHHsT KIJIETKH MMEIOT OOJNBbINOE 3HAYEHHE ISl PasTajku
3aboneBannii. MMEHHO B KIETKaX HAYMHAOT Pa3BUBATHCS MATOJOTHUECKHE HW3MEHEHHS,
NPUBOAALINE K BO3HUKHOBEHMIO 3a0oneBaHMi. UTOOBI MOHATH pONb KJIETOK B Pa3sBUTHU
3a0oneBaHMii, MPUBEAEM HECKOJbKO npuMepoB. OmHO M3 cepbe3HbIX 3a00yeBaHUI uenoBeKa -
caxapublii nuader. Ilpuunaa 3TOro 3a00N€BaHMS - HENOCTATOYHAS NEATENBbHOCTb IPYMIBI KIETOK
MOJKEITYTOYHOH JKese3bl, BhIPabaThIBAIOIINX FOPMOH MHCYJIMH, KOTOPBIH YUaCTBYET B PETyJISLIUU
caxapHoro oOMeHa opraHu3Ma. 3JI0Ka4eCTBEHHbIE N3MEHEHHs], PUBOASALINE K PA3BUTHIO PAKOBBIX
OMyXOJieH, BO3HUKAIOT TAKXX€ Ha YpPOBHE KJIETOK. Bo30yaurenn KOKIMAMO3a - ONACHOIO
3a00neBaHMsI KPOJIUKOB, Kyp, TYCeH U YTOK - Mapa3suTHYECKUE MPOCTEHIINE - KOKIUINH MTPOHUKAIOT
B KJIETKU KUIIEYHOIO SMUTENNs U MEUYEHHU, PacTyT U Pa3MHOXKAIOTCS B HUX, MOJHOCTBIO HAPYLIAIOT
OOMEH BEINECTB, a 3aTe€M Pa3pyLIArOT 3TH KIETKH. Y OOJNBHBIX KOKLHAMO30M JKUBOTHBIX CHIIBHO
HapylIaeTcsl AesTeNbHOCTh MULIEBAPUTEIbHON CUCTEMBI M MPU OTCYTCTBUHU JIEUEHHUS >KUBOTHbIE
norubatoT. BoT modeMy wu3yueHHe CTPOCHMS, XUMHUECKOTO COCTaBa, OOMEHa BEIIECTB U BCEX
NPOSIBJICHUI JKU3HENEATENIbHOCTH KJIETOK HEOOXOOMMO HE TOJBKO B OHMONOIWH, HO TaKXKe B
MenuIuHe U BeTepuHapuu. M3ydeHne KIeTOK pa3HOOOPa3HbIX OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB C IMOMOUIBIO CBETOONTHYECKOIO M B3JEKTPOHHOIO MMKPOCKONOB MMOKAa3ajlo, YTO IO
CBOEMY CTPOEHHUIO OHU Pa3AeISOTCs Ha nBe rpynmbl. OQHY TPy COCTABISIOT OaKTEpUU U CHHE-
3eJIeHble BOAOPOCIN. DTH OPraHU3Mbl UMEIOT HanboJiee MpOCTOe CTPOCHUE KIIETOK. VX Ha3bIBarOT
o AepHBIMU (TIPOKAPUOTAMH), TaK KaK y HUX HeT oQopMIIeHHOro siapa (rped. "KapToH"-aapo) u
HET MHOTHMX CTPYKTYp, KOTOpbIE HAa3bIBalOT OpraHouaaMu. Jlpyryro TIpyMmiy COCTaBJISIFOT BCe
OCTajibHbl€ OPTaHM3MBbL. OT OJHOKJIETOUHBIX 3€JI€HbIX BOJAOpPOCIEH U MPOCTEHLIMX IO BBICIIUX
L[BETKOBbIX PACTEHMH, MJEKONUTAIOUIMX, B TOM 4uclie U uvenoBeka. OHM HMEIOT CJOXKHO
YCTPOEHHBIE KJETKH, KOTOPbIE HA3BIBAIOT SACPHBIMHU (SYKAPUOTUYECKHMH). DTH KIETKH HMEIOT
SOPO M OPraHoOWfbl, BhIMONHsOLIME creunpudeckne GyHkun. Ocobyro, HEKIETOUHYI (opMmy
JKU3HHU COCTABJSIFOT BHPYChI, H3yYEHHEM KOTOPBIX 3aHUMaeTcs Bupycodiorusi. CtpoeHue u QyHKINU
obonouku kieTku. Knerka mo0oro opranusma, npenctaBisieT coO0i LENOCTHYIO )KUBYIO CUCTEMY.
OHa COCTOMT M3 TPEX HEPa3pPBIBHO CBS3AHHBIX MEXKAY COOOW HacTel: 00OJOYKH, IUTOIIa3Mbl U
simpa. O00JIOUKa KIIETKA OCYIINECTRISIET HEMOCPEACTBEHHOE B3aUMOJIEHCTBUE ¢ BHEUTHEH Cpeloi u
B3aUMOJICIICTBHE C COCEIHMMH KJETKaMU (B MHOTOKJIETOUHBIX opraHusmax). O0oJjodka KJIETOK.
OO6onouka KJIeTOK UMeeT CIoxkHOoe cTpoeHne. OHa COCTOUT U3 HAPYIKHOTO CJIOSI U PACIIONIOKEHHOH
MOJT HUM TUTa3MaTH4ecKOoi MeMOpaHbl. KileTkH JKUBOTHBIX M PACTEHUH PAa3UYAIOTCS 110 CTPOCHUIO
WX HAPYKHOTO CJosi. Y pacTeHul, a Takxke y OakTepuil, CHHe-3eJIEHbIX BOAOPOCe u rpuboB Ha
MOBEPXHOCTH KJIETOK PACIOJIOXKEHA IJIOTHAst 00OJIOYKA, VUIM KIETOYHAsl CTEHKA. Y OOJBLIMHCTBA
pacTeHUil OHa COCTOMT U3 kieTdaTtku. KjeTrouHasi cTeHKa UIrpaeT UCKIFOYUTENbHO BAXXKHYHO pOJIb!
OHa TperacTaBisieT coOOM BHEUIHMH Kapkac, 3allUTHYH O00JOouKy, o0ecrednBaeT Typrop
pPaCTUTENIbHBIX KJIETOK: 4epe3 KJIETOUHYH0 CTEHKY MNPOXOAUT BOAA, COJIM, MOJEKYJbl MHOIMX
opraHuueckux BemlecTB. HapyskHblil €O MOBEPXHOCTH KJIETOK JKUBOTHBIX B OTJIMYHE OT
KJIETOUYHBIX CTEHOK PAaCTeHHI O4Y€Hb TOHKHM, 3acTUu4HbI. OH HE BUEH B CBETOBOH MHUKPOCKOM U
COCTOHUT U3 Pa3HOOOpPa3HBIX MOJMCAXapunoB u OeiakoB. [IOBepXHOCTHBIN CIIOW JKHBOTHBIX KJIETOK
MOJyYMJT HAa3BaHHE TJIMKOKAIMKC. [ JIMKOKAJIMKC BBIMOJHSET TMpeXae BCero (QyHKLHUIO
HEMOCPEICTBCHHON CBSA3M KJIETOK JXHUBOTHBIX C BHEINHEH CPENOH, CO BCEMH OKPYKAIOIIUMH €€
BemecTBaMu. VMesi HE3HAYUTEIbHYIO TOJIIUHY (MeHbIne | MKM), HApY>KHBIH CIOH KIETKH
JKUBOTHBIX HE BBINOJIHSET OMOPHOH pOJIM, Kakas CBOMCTBEHHA KJIETOYHBbIM CTEHKaM pacTeHMH.
OO6pa3oBaHue TITHUKOKAIHMKCA, TaK JK€ KaK M KJIETOYHBIX CTEHOK PACTEHUH, MPOUCXOAUT Oaromaps
JKU3HENEATENIbHOCTH caMux KkJerok. [lmasmarmdeckas wmemOpana. Ilog TIMKOKaIMKCOM U
KJISTOYHOU CTEHKOW pacTeHW pacloyioKeHa Iula3MaThudeckas MemOpana (yar. "memOpanHa'-



KOXKMLA, TUICHKA), TPaHUYaIlas HENMOCPEACTBEHHO C IHMTOIUIa3MOW. ToJNIuHA TUta3MaTHYecKOn
MeMOpaHbl OkoJio 10 HM, H3y4YeHHE €€ CTPOeHHMA W (PYHKUUH BO3MOXKHO TOJBKO C TTOMOLIBIO
3JIEKTPOHHOTO MHUKpPOCKOMNa. B coctaB miuasmarndeckoli MeMOpaHbl BXOAAT Oenku U qunuasl. OHu
YIOPSOYEHO, PACHIOJNOKEHbI U COEIUHEHBI IPYT C APYrOM XMMHYECKMMHU B3aumopaenctausmu. I1o
COBPEMEHHBIM IMPEACTABICHUSIM MOJIEKYJIbI JIMITUIOB B TUIA3MAaTHUECKOH MeMOpaHe pacroiOKeHbI
B /1Ba psifa B 0Opas3yloT CILIOUTHON CJIoW. MosekyJibl OeTKOB He 00Pas3yrOT CIUIOLIHOTO CJIOsI, OHU
pacroNararTcsl B CJIO€ JIMIUIOB, MOTPYKasCh B HETO Ha pa3Hyro TiIyOmHy. Monekyisl Oenka u
JUMHAIOB  TOJABWXKHBI, YTO obOecreunBaeT AMHAMHUYHOCTb  IIJIa3MAaTUYECKOH  MeMOpaHBbI.
[Tnasmatndeckass MeMOpaHa BBINOJHSIET MHOTO BAXKHBIX (PYHKIUH, OT KOTOPBIX 3aBUAST
JKU3HEAESTENIbHOCTh KJIeTOK. OnHa u3 Takux (PYyHKIUH 3aKII0YaeTcs B TOM, 4TO OHa oOpasyer
Oapbep, OTrpaHUYMBAIOIIUN BHYTPEHHEE COAEPKUMOE KJIeTKH OT BHemHed cpeasl. Ho mexay
KJETKaMU M BHELIHEH Cpenoil MOCTOSHHO MPOUCXOAUT OOMeH BemnecTB. 13 BHemHel cpensl B
KJIETKY TOCTYMaeT BOJA, pa3HOOOpasHbie comu B (OpME OTAENbHBIX HOHOB, HEOPTAHUYECKHE U
opraHuueckue Mojekyabl. OHH TNPOHMKAIOT B KJIETKYy 4Yepe3 OueHb TOHKHE KaHaJbl
IUTa3MaTHYECKO MeMOpaHbl. BO BHEIHIO cpeny BBIBOAATCS MPOAYKTHL, 0OpPa30BaHHBIC B KIIETKE.
TpancnopT BemecTB- OfHa W3 TJaBHBIX (PYHKUMH [a3Matudeckoll memOpaHnsl. Uepes
IUTA3MaTHYECKYI0 MeMOpaHy W3 KJIETH BBIBOAATCS MPOAYKTBI OOMEHa, a TaKke BEIIeCTBa,
CHUHTE3MPOBaHHBIE B KieTke. K unciy ux oTHocsATCs pasHoOOpasHble O€NKH, yriIeBOIbI, TOPMOHBI,
KOTOpbI€ BBIPAOATHIBAIOTCS B KJIETKAX PA3IMYHBIX XKEJIE3 M BBIBOISITCS BO BHEKJIETOYHYIO CPENy B
dopme Mmenkux kamenb. Kierkn, oOpasyromue y MHOTOKJIETOYHBIX JKUBOTHBIX pPa3zHOOOpa3HbIE
TKaHU (SMUTETUANBHYIO, MBIIICYHYI0 M [p.), COSOUHSIOTCS Py C IPYrOM IIa3MaTHYeCKOH
MeMOpaHoil. B MecTax coennHeHHs AByX KJIETOK MeMOpaHa KaKAOH M3 HUX MOXET 0Opa3OBBIBATH
CKJIaJIKU WJIM BBIPOCTBI, KOTOPBIE MPHUIAIOT COSAMHEHUSIM 0CO0YI0 MpouHOCTh. COeaMHEHNE KIIETOK
pacTeHnii obecriednBaeTcst TyTeM O0pa3oBaHMS TOHKHX KaHAJIOB, KOTOPbIE 3arlOJIHEHBI
[UTOIJIA3MON W OTrpaHUYEHBbI Mla3MaTudeckoi memOpanoi. [lo TakuM KaHajaMm, MPOXOISIIAM
4yepe3 KIETOYHble OOOJOYKH, U3 OFHOW KJIETKU B JPYIYIO MOCTYMAIOT MUTATENbHbIE BELIECTBA,
HOHBI, YIJIEBOABI U Apyrue coequHeHus. Ha MoBepXHOCTU MHOTMX KJIETOK *KUBOTHBIX, HAIIPUMeEp,
Pa3JMYHBIX 3MUTEJNNEB, HAXOAATCA OUYEHb MEJIKHE TOHKHME BBIPOCTBI IIMUTOIIA3Mbl, MOKPbLIThIE
IUTA3MaTHYECKON MeMOpaHOH, - MHKpPOBOpCHMHKM. Hambosplnee KOIMUECTBO MHKPOBOPCHHOK
HaXOJUTCSI HA TIOBEPXHOCTH KJIETOK KUIIEYHHUKA, T1€ MPOUCXOIUT UHTEHCUBHOE NepeBapuBaHue U
BCachblBaHME MepeBapeHHONW mnumu. Parouurto3. KpymnHele MOJEKynbl OpPraHHYECKUX BEILECTB,
HarmpuMmep OENKOB W IMOJUCAXapUAOB, YACTHLBI MUIIH, OAKTEPUH IMOCTYMAT B KJIETKY IMyTeM
¢darouurta (rpeu. "dareo" - moxkuparp). B ¢arouure HEMOCPEOCTBEHHOE y4acTHe TPHUHUMAET
IUla3MaTHUecKass MeMOpaHa. B ToM MecTe, re MOBEpXHOCTh KJETKH CONPHKACAETCS C YacTHULEH
KaKkoro-mmdo IJIOTHOTO BelecTBa, MeMOpaHa mporudaercs, obpasyer yrinyOleHHe U OKpy»KaeT
4acTUIly, KOTopas B "MeMOpaHHOH ymakoBke" Tmorpykaercss BHYTpb Kierku. OOpasyercs
NUIlIeBapuUTeNIbHAsl BaKyoJlb U B HEHl MepeBapuBaIOTCs MOCTYNMBINNE B KJIETKY OpPTraHUYecKue
BemecTBa. LluTommasma. OTrpaHuyeHHass OT BHEINHEH cpenbl IJIa3MaTUYeCKOH MeMOpaHOM,
LIUTOIUIA3Ma TPEACTABISIET COOOH BHYTPEHHIOK TMOJYXKHIKYIO Cpeny KIeTOK. B murormasmy
S5YKapUOTHYECKUX KJIETOK PAacHOJIararoTCs AApPO W Pas3IM4YHbIE OpraHounbl. Snpo pacnonaraercs B
LEHTPAJIbHOW YacTH LUTOMIa3Mbl. B HeH cocpemoTodeHbl M Pa3sHOOOpPA3HbIE BKIIIOUEHHS -
NPOAYKTBl KJIETOYHOW JESITeNbHOCTH, BAaKyOJM, a TakkKe Menpyaimue TpyOOuKH M HUTH,
oOpasyrolune CKkelieT KJIeTku. B cocTaBe OCHOBHOTO BeIeCTBa LUTOIMIa3MbI npeodianatot Oenku. B
LIUTOIUIa3Me TNPOTEKAIOT OCHOBHBIE MPOLIECCHl OOMEHA BEINECTB, OHa OOBENMHSET B ONHO LEJIO0e
SAOPO U BCE OPTraHOMIBI, OOECIIEYMBAECT WX B3aUMOIEWCTBHUE, NESTENbHOCTh KJIETKH KaK €IMHOM
LIEJIOCTHONW JKUBOW CHCTE€MBbI. JHJOIMJIa3MaTHdeckas ceTb. Bcs BHYTpEHHssl 30Ha LIUTOIIA3MBbI



3ar0IHeHAa MHOTOYHCICHHBIMA MEJIKUMH KaHaJIaMH U MOJIOCTSIMH, CTEHKH KOTOPBIX MPENCTAaBIISIOT
co0oii MeMOpaHbI, CXOIHbIE TIO CBOEH CTPYKType C IUJIA3MAaTUYECKOW MeMOpaHOW. DTH KaHaJb
BETBSTCS, COCNUHSIOTCI APYyr € JpyroM U 00pa3ylT CeTb, MOJYYUBIIYIO Ha3BaHUE
SHJOIMJIA3MAaTUYECKOW CeTHU. DHJAOIUIa3MaTU4YeCcKas CeTh HEOAHOPOJHA IO CBOEMY CTPOEHHIO.
UsBecTHbl ABa ee Tuma - rpaHyJsipHas W rinankas. Ha memOpaHax KaHAJIOB M IOJOCTEH
IPaHyJIPHON CETH pAacIoyiaraeTcsi MHOXKECTBO MEJKHMX OKPYIJIBIX Tejell - puOOCOM, KOTOpbIe
NPUIAI0T MeMOpaHaM IIepoXoBaThiii BUA. MeMOpaHbl IIagKOW SHAOIUIA3MATHYECKON CEeTH He
HecyT pubOCOM Ha CBOEH TOBEPXHOCTH. OHAOIIA3MATHYECKass CETh BBIMOJHAET MHOTO
pasHooOpa3Hbx GyHKIMH. OCHOBHAS (PYHKUMS MPaHyJAPHON SHIOIUIA3MATHYECKON CETH - y4acTHe
B cuHTe3¢ Oenka, KOTOpBIH ocymiecTsisiercss B pubocomax. Ha wmemOpaHax riamkoi
SHAOIUIA3MATHYECKOHN CETH MPOUCXOINT CHHTE3 JIUMHIOB U yIIIeBOAOB. Bee 3T mpoxyKThl CHHTE32
HAKAIUTMBAIOTCS H KaHAJaxX M MOJIOCTSX, a 3aTeM TPAHCIOPTUPYIOTCS K Pa3JIMYHBIM OPTaHOHIAM
KJIETKH, TIne MOTPeOsIIOTCS WM HAKAIUIMBAIOTCS B LHUTOMJIA3ME B KAdeCTBE KJIETOUHBIX
BKJIFOUEHUH. DHAOIUIA3MAaTHUECKas! CETh CBSI3bIBAET MEXIY COOOH OCHOBHBIC OPTaHOMIbI KIETKH.
Pubocomsl. Pubocomer oOHapyKeHbI B KJIETKaX BCEX OPTaHU3MOB. DTO MUKPOCKOIHMUYECKHE TEJbIIA
okpyryoit ¢opmbl auamerpom 15-20 um. Kakgasi pubocoMa COCTOUT U3 ABYX HEOIUHAKOBBIX TIO
pasMepam 4acTHL, MaJloil u OoJbIIOi. B OMHON KIIeTKe COAEPIKUTCS MHOTO ThICSIY PUOOCOM, OHU
pacmojararoTcss b0 Ha MeMmOpaHaxX TPaHYJSIPHOW SHAOIIA3MATHYeCKOH ceTu, Jud0o CBOOOIHO
Jexkar B uuromiasme. B cocras pubocom exomst Oenku u PHK. @yHkuus pubocoMm - 3TO CHHTE3
Oenka. CuHTe3 Oenka - CIOXKHBIA MPOLIECC, KOTOPBIA OCYIIECTBISIETCS HE OMHOU puOOCOMO, a
LIEJION TPYMIOH, BKIFOYAIOMIEH 10 HECKOJIBKUX JIECSITKOB OOBbEAMHEHHBIX prOocoM. Takyro rpyrimy
pudocoM HasbIBAIOT MONUCOMON. CHHTE3MpOBaHHbBIE O€NKHM CHadaja HaKAIUTMBAIOTCS B KaHAJIAX U
MOJIOCTSIX 3HIOIJIA3MATHYECKOH CETH, a 3aTeM TPAaHCHOPTHPYIOTCS K OPraHOWAAM W y4acTKaM
KJIETKH, T7I€ OHU MOTPEONAIOTCS. DHIOMIa3MaTUIeCKast CeTh U PHOOCOMBI, PACIIONIOKEHHBIE Ha €€
MeMOpaHax, MPENCTAaBISIOT COOOW eOMHBIM ammapaT OMOCHHTE3a W TPAHCHIOPTUPOBKH OENKOB.
MuTtoxonapun. B nuTomiasme OOJBIINHCTBA KIETOK *KHBOTHBIX U PACTEHHN COIEPIKATCS MENKHE
tenbua (0,2-7 MKM) - MUTOXOHAPHUH (rped. "MuTOC" - HUThH, "XOHAPHOH" - 3€pPHO, TpaHyJsa).
MUTOXOHAPUH XOPOLIO BUAHBI B CBETOBOH MUKPOCKOTI, € IIOMOLIBIO KOTOPOTO MOKHO PacCMOTPETH
ux (opMy, pacmosioKeHHe, COCUUTATh KOJMYECTBO. BHyTpeHHEE CTPOSHNE MUTOXOHIPUN H3Y4EHO
C TIOMOIIBIO 3JIEKTPOHHOTO MHUKpockomna. O00I04YKa MHUTOXOHAPUH COCTOMT W3 ABYX MeMOpaH -
HAapy’KHOW W BHyTpeHHeW. HapykHas memOpaHa riagkasi, oHa He 0Opa3yeT HHMKAKHX CKJIAJOK U
BBIPOCTOB. BHyTpeHHss1 mMeMOpaHa, HarmpoTHB, 00pa3yeT MHOTOYHCIEHHbIE CKJIAIKH, KOTOpPbIE
HANpaBJIEHbl B TOJOCTh MUTOXOHAPWHU. CKIIagKud BHYTPEHHEH MeMOpaHbl HAa3bIBAIOT KPUCTAMHU
(mat. "kpucra" - rpebeHb, BbIpOCT) UHCIO KPUCT HEONUHAKOBO B MUTOXOHJIPHUSIX PA3HBIX KJIETOK.
Hx MoxeT OBITh OT HECKOJBKUX JECATKOB 10 HECKOJIBKUX COTEH, MPHUEM OCOOEHHO MHOTO KPHUCT B
MUTOXOHJIPHSIX aKTUBHO (PYHKIMOHHMPYIOLINX KJIETOK, HAalpUMEP MBIIIEUHbIX. MUTOXOHIPUU
HA3bIBAIOT 'CWJIOBBIMH CTaHIMSMH" KIETOK, TaK Kak WX OCHOBHas (yHKUIUS - CHHTE3
anerosuHTpUdpochoproi kucnotel (AT®). DTa KUCIOTA CHHTE3UPYETCS B MUTOXOHIPHSIX KJIETOK
BCEX OPraHM3MOB H IMPENCTaBIseT COOOH YHHUBEPCANbHBIM MCTOYHUK SHEPTUH, HEOOXOAUMBIH ISt
OCYILIECTBJIEHUSI TPOLIECCOB JKU3HENEATENbHOCTH KJIETKM M Lejoro opraHusma. Hosbie
MUTOXOHJIPHH O0Pa3yIOTCsI AENEHHEM YK€ CYIIECTBYIOINX B KjeTke MUTOXOHApHUH. Ilnactuner. B
LIUTOIUIa3MEe KJIETOK BCEX PACTCHMH HAXOIATCS IUIACTUABL. B KJIeTKax >XMBOTHBIX IUIACTHIBI
OTCYTCTBYIOT. Pa3nu4aroT TpU OCHOBHBIX THIA IUIACTHI 3€JEHBIE - XJIOPOIUIACTBI, KPACHBIE,
OPAHKEBBIE U JKEJITBIE - XPOMOIUIACTBI, OECLIBETHBIE - JIGHKOIUIACTHI. XJIOPOIIJIACT. ITH OPTaHOUIBI
COIEPIKATCS B KIJIETKAX JINCThEB U JPYTUX 3€JEHBIX OPTaHOB PACTEHHI, a TAK)XKE Y pa3HOOOpa3HBIX
BOnOpociei. Pazmepsl xyopormnactoB 4-6 MKM, Haubosiee 4acTO OHU MMEIOT OBAIBbHYIO hopmy. YV



BBICIINX PACTEHUI B OHOH KJeTKe OOBIMHO OBIBAET HECKOJIBKO JECSTKOB XJIOPOIUIACTOB. 3€JIEHBIN
[[BET XJIOPOIUIACTOB 3aBUCHUT OT COJEp:KaHUS B HHUX MUIMEHTa xjopodmuia. XIJIOporuacT -
OCHOBHOW OpraHOWJ KJIETOK PAaCTEHHH, B KOTOPOM MPOUCXOAMT (POTOCHHTE3, T. €. 0Opa3oBaHHe
opraHn4eckux BemecTB (yrieBogoB) u3 Heopranmyecknx (CO2 m H20) mpu wucnonp3oBaHuUU
SHEPTUU CcoNHeyHOro csera. Ilo CTpoeHHI0 XJIOpOomjaacTbl CXOAHBI C MUTOXOHApusMH. OT
LIUTOIUIA3MbI XJIOPOILJIACT OTTPAHUYEH IByMsI MeMOpaHaMu - Hapy KHOH W BHyTpeHHeW. HapykHas
MeMOpaHa riaznkas, 0e3 CKIaJOK U BBIPOCTOB, & BHYTPEHHSS 00pa3yeT MHOTO CKJIaT4aThIx
BBIPOCTOB, HalpaBJIEHHBIX BHYTPb XJoporuacTta. IloaToMy BHYTpH XJOpoIjacTa COCpedoTOYE€HO
0oJpIIOe KOJMMUECTBO MeMOpaH, o0pasyroimux ocoOble CTPYKTypbl - TpaHbl. OHH CIOXKEHBI
HaropoOue CTONKH MOHET. B MeMmOpaHax rpaH pacrojiararoTcsi MOJIEKYJIbI XJIOpopUiIa, TOTOMY
UMEHHO 371eChb NpOHCcXomauT ¢orocunTe3. B xjopormnacrax cuntesmpyercss u ATD. Mexny
BHYTPEHHUMH MeMOpaHamu xyoporiacta cogepxarcsa JJHK, PHK. u pudocomsl. CnenoBaTensHo, B
XJIOPOIJIACTaX, TaK XK€ KaK U B MHUTOXOHIPUSX, MPOUCXOOUT CHUHTE3 Oejka, HeoOXOIMMOro s
NEeSATeNbHOCTH O3TUX OpPraHOWAOB. XJIOPOIJIACThbl Pa3MHOXKAIOTCS JeJeHHEeM. XPOMOILUIACThI
HAXOJMATCS B LIUTOIUIA3ME KJIETOK Pa3HbIX YacTel PACTeHMI: B [IBETKAX, TUIONAX, CTEOISIX, JTUCTHSIX.
[IpucyTcTBHEM XPOMOILIACTOB OOBSICHAETCS JKENTasi, OpaH)keBas M KpacHas OKpPacka BEHUYHKOB
L[BETKOB, IIJIOJIOB, OCEHHUX JIUCTbeB. JIEHKOMIacTbl HAaXOAATCS B LUTOIIA3ME KJIETOK
HEOKpAIIEeHHBIX YacTell pacTeHuH, HanmpuMep B CTEOISIX, KOPHSIX, KiIyOHsXx. Dopma JIeHKOIIacToB
pasHooOpa3Ha. XJIOpPOIIACTHI, XPOMOIUIACTBI M JIGHKOIUIACTBI CIIOCOOHBI KIIETKA B3aHMMHOMY
nepexony. Tak NMpu CO3peBaHUU IUIOAOB MJIM U3MEHEHUHU OKPACKU JIMCThEB OCEHBIO XJIOPOIIACThI
IIPEBPALIAOTCS B XPOMOILUIACTBIL, a JIEHKOIUIACThl MOTYT MPEBPAINAThCs B XJIOPOIUIACTHI, HaIpUMep,
npu moseneHeHun kinyOHed kaprodens. Ammapat [ompmxku. Bo MHOrMX KJeTKax »KHBOTHBIX,
HaIpuMep B HEPBHBIX, OH UMeeT (POpPMY CIIOKHON CETH, PACIOJIOKEHHOH BOKpPYT siapa. B kierkax
pacTeHUil U NpoCTedInnux annapat ['oJapIku MPEeACTaBIeH OTACIbHBIMHU TEJbLIAMHU CEPIOBUIHON
WIN MaJoYKoBUAHOH (popmbl. CTpoeHHE 3TOr0 OpraHOMAa CXOOHO B KIIETKAX PACTUTENBHBIX U
JKUBOTHBIX OPTraHM3MOB, HECMOTpPsl Ha pasHooOpasue ero ¢opmel. B cocraB ammapara I onbmxu
BXOZSIT: MTOJIOCTH, OTPaHUMYEHHbIE MEMOpPaHaMHU U PacIioyiokeHHbIe rpynnamu (o 5-10); kpymnHble U
MeJIKUE My3bIPbKHU, PACIIONOKEHHbIE HA KOHLAX MosocTei. Bece 5TH 31€MeHThI COCTaBIISIIOT €ANHbIN
Komruiekc.  Ammapatr [onpmku  BBINOJHSAET MHOrO BakHBIX (yHkmowid. Ilo kxanamam
SHJOIIA3MATUYECKON CETH K HEMY TPaHCIOPTHUPYIOTCS MPOLYKTbl CUHTETUYECKOHN AEesTeNIbHOCTH
KJIETKH - O€JIKH, yIIIeBOABI M JKUPbL Bce 3TH BemecTBa CHavaja HAKAIUTMBAIOTCS, & 3aTE€M B BHIE
KPYITHBIX U MEJIKHX My3bIPbKOB MOCTYIAOT B LIUTOIIA3MY U JIUOO MUCIIONB3YIOTCSI B CAMOMN KIIETKE B
nporecce €€ SKU3HEAEATEIbHOCTH, JHOO BBIBOIAITCS M3 HE€ U HCHOJB3YIOTCS B OpPraHU3ME.
Hampumep, B  KJeTkax  MNOXKENYJOYHOH  JKeJe3bl  MIJIEKONMTAIOIUX  CUHTE3UPYIOTCS
NUINEBAPUTENbHbIE (EPMEHTBI, KOTOPbIE HAKAIUIMBAIOTCS B TMOJIOCTSAX OpraHouzaa. 3areM
00pa3yroTcsl My3BIPbKH, HamojHeHHble (epMeHTaMu. OHH BBIBOIATCS M3 KIETOK B IPOTOK
MOJIKEITY TIOYHOH JKeNe3bl, OTKyla MEePETEKAr0T B MOJIOCTh KHIeuyHuKa. Eine ogna BaxHast GpyHKIUSA
STOrO OpPraHOWIA 3aKJII0YaeTcs B TOM, YTO Ha €ro MeMmMOpaHaxX NPOUCXOAWNT CHHTE3 XXHPOB U
yraeBoAoB (IMOJMCAXapUAOB), KOTOPbIE HCIOJB3YIOTCS B KIIETKE W KOTOPBIE BXOHAST B COCTaB
meMmOpan. bnaromapsi nmestenpHOCTHM ammapata [OJBIKM MPOHCXOASAT OOHOBJIEHHE W POCT
rutazMaTuaeckoil MemOpannbl. JInzocomel. Ilpencrasmstor coboit HebobIne oKpyribie Tenbla. OT
LUTOIUIA3Mbl  KaX7ash JIM30cOMa OTrpaHudeHa MeMOpaHOH. BHyTpW JH30COMBI HaxomATCS
bepMeHTBI, paclieruisTIoIne OeNKH, SKUPBI, YIJIEBOABI, HYKJIEHMHOBbIE KHCIOTHL. K mmmesoi
YacTHULe, MOCTYNUBLIEH B LIUTOILIA3MY, MIOAXOIAT JIM30COMBI, CIIMBAIOTCS C Hell, n oOpasyercst onHa
MUIIeBapUTENIbHAsl BaKyOJb, BHYTPU KOTOPOH HaxXOAUTCsl MHIIeBas 4YacTULA, OKpPY>KEHHas
depmenTamu nu3ocoMm. BemectBa, oOpasoBaBuIMecs B pe3yJbTaTe MEPEeBAPUBAHMA IHINEBON



YaCTULBl, MOCTYMAOT B LHUTOIUIA3My M HCIOJNB3YIOTCS KieTkod. OOmanas crnocoOHOCTBIO K
AKTUBHOMY NEPEBAPUBAHUIO MUILEBLIX BELIECTB, JIN30COMBI YYaCTBYIOT B YAAJEHUNU OTMHUPAIOIINX
B IPOLIECCE KUIHENEATENIbHOCTH YacTel KJIETOK, LEeNbIX KJIETOK U opraHoB. OOpa3oBaHHE HOBBIX
JIN30COM IIPOUCXOIUT B KJIETKE MOCTOAHHO. PEePMEHTBI, COAEPIKALINECS B IN30COMAX, KaK U BCAKHUE
apyrue OeNKH CHUHTE3UPYIOTCA Ha puOOCOMax IUTOILIA3MBbl. 3aTeéM 3TH (PepMEHTHI OCTYMAIOT 110
KaHaJaM SH/IOIUIA3MAaTHYECKOW CETH K ammapary 1 onbkd, B MOJOCTSIX KOTOPOro (popMHPYIOTCS
JU30COMBL. B TakOoM BuAE JM30COMBI MOCTYyNarOT B nuromnasMmy. Kierounsin nentp. B knerkax
JKUBOTHBIX BOJM3M sApa HAXOAWTCS OPraHOHMI, KOTOPBIA HAa3bIBAIOT KJIETOYHBIM LIEHTPOM.
OCHOBHYI0 4YacTb KJETOYHOIO LEHTpa COCTAaBJSIIOT JBa MAaJeHbKUX Telblla - LIEHTPHOJH,
PAcCIIONIO’KEHHBIE B HEOOJNBIIOM YYacTKE VIUIOTHEHHOH LUTOIUa3Mbl. Kakpas LEHTPUOIb UMeEeT
bopmy umamHApPa UIMHON 10 1 MKM. LIeHTpHOIM UrpatOT BaXKHYIO POJIb MPH ACJCHUN KIETKH, OHU
y4acTBYIOT B o00Opa3oBaHMM BepeTeHa aeneHus. Kierounele BKIOueHHs. K KiIeTodHbIM
BKJIFOYEHUSIM OTHOCSITCSL YIJIEBOIBL JKUpPbl W Oenku. Bce 3TH BellecTBa HAKAIUIMBAIOTCS B
LIUTOIIa3Me KJIETKU B BHJE Karesb U 3€PeH Pa3IUdHON BeMUIHHBI U (popMbl. OHU MEPHOANYECKH
CHHTE3HMPYIOTCSl B KJIETKE M HCIIOJIb3YIOTCS B mpouecce oomena BemecTs. Anpo. Kaxnas knerka
ONHOKJIETOYHBIX M MHOTOKJIETOUHBIX >KMBOTHBIX, 4 TAKXK€ PACTEHHH CONEPXKUT Anpo. Popma u
pasMepHl sAIpa 3aBUCAT OT (OPMBI U pa3Mepa KJIeTOK. B OONBIIMHCTBE KIETOK UMEETCSl OTHO SIZIPO,
U Takhe KJIETKH Ha3blBalOT ONHOsiAepHbIMU. CyILIECTBYIOT TakKe KJIETKH C JBYyMs, Tpems, C
HECKOJIbKUMH JI€CSITKAMU M JaXKe COTHSIMM sfiep. JTO - MHOTrosiiepHble KJIeTKU. SnepHblil cok -
MOJIY’KHIIKOE BEIECTBO, KOTOPOE HAXOAWUTCS TOA sIIepHOH OOONOYKOH M MpencTaBiseT
BHYTPEHHIOIO cpeny siapa. Bompocel mist 3akpervienuss Tembl: Kem, korma U kak Obbia OTKpBITA
kjetka? YUto uzyyaer kieToyHas OMOJIOTHs U KaKoe 3HAUEHNE NMEET KJIETOYHAsI TEOPHs Il HAyKu?
Kakue npouecchl mpoucxoasT B MUTOXOHApHUsX? KakoBo cTpoeHue M Ha3HaueHHe armnapara
Tlonpmxn? KakoBa (yHKuMsS JTH30COM B JKUBOTHOW KieTke? Kakme mporecchl MPOUCXOIAT B
xjoporactax? KakoBo crpoenne u ¢yHkiuu simpa? Uro Takoe kieTodHble BKioueHus? Kakyro
¢byHKIMO BRIMONHAIOT pubocombr? Kakosa ponb muroruiasmbel B kieTke? KakoBbl cTpoeHHE H
(byHKIMU 3HIOMIA3MATUIECKOH ceTH?

BakTepuanpHas kjeTka orpaHudeHa 0001049koil. BHyTpeHHMIt cioli 000I04KH MpencTaBieH
LUTOIUIa3MaTHIecKo MeMOpaHoi (1), Hajg KOTOpOH HAaxXOOUTCA KIETOYHas cTeHKa (2); Han
KJIETOUHOW CTEHKOW y MHOrux Oakrepuil — cimsucras kamcyia (3). Ctpoenwe u yHKOMH
LIUTOIIA3MATHIECKOH MEMOpPaHbI 3YKapUOTHYECKON M TMPOKAPUOTHIECKOH KIIETOK HE OTJINYAIOTCS.
MemOpana MokeT OOpa3OBbIBaTH CKJIAAKH, Has3biBaeMble Me3ocoMmamu (7). OHU MOTYT HMETh
pasHyro QopMmy (MEIIKOBUAHBIE, TpyOuaThle, MiacTUHYaThie W Ap.). Ha moBepxHOCTH Me30COM
pacrionararotcsi  ¢epMeHTel. KieTouHas CTE€HKa TOJNCTast, IUIOTHAs, JKECTKas, COCTOUT
U3 MypeuHa (IJIaBHbI KOMIIOHEHT) U JPYrMX OpPTaHMYECKHX BelecTB. MypeuH NpencTaBisieT
co0oli TMPaBWIIbHYIO CETh U3 MAPAJUICIbHBIX MOJHCAXAPUIHBIX LEMeH, CIIUTBIX APYr € APYroM
KOPOTKUMH O€JKOBBIMH LENOYKaMH. B 3aBUCHMOCTH OT OCOOEHHOCTEH CTPOCHHUS KIETOYHOU
CTEHKH OaKkTepuH TOAPA3AEISIIOTCS Ha IPaMIIOJIOKUTENbHBIE (OKpamuBaoTess 1o I'pamy) u
rpaMOTpULIATENIbHBIE (HE OKPAIINBAIOTCA). Y TIPaMOTPHLATENbHBIX OakTepUil CTEHKA TOHBIIE,
yCTPOEHa CIIOKHEE M HaJ MYPEHHOBBIM CIIOEM CHApY)XH HMeeTCsl CJIOH JunuaoB. BHyTpeHHee
MPOCTPAHCTBO 3aIMOJIHEHO HUTOIUIa3Moi (4).I'eHeTndeckuii Matepuan MPeAcTaBieH KOJbLEBBIMU
monekyiamu JTHK. Ot JIHK MOXHO yCIIOBHO pas3menuTh Ha «XPOMOCOMHBIE» U IJIa3MHIHBIE.
«XpomocomHast» JIHK (5) bakrepuanpHas kierka orpaHuyeHa oOonoukoil. BHyTpeHHui cnoi
00OJIOYKHM MPEACTaBIeH MUTOMIa3MaTndeckoi MeMOpanoii (1), Hax KOTOPOH HAXOAUTCS KIIETOUHAs
cTeHka (2); Hax KJIETOYHOH CTEHKOH y MHorux OakTtepuii — ciusucras karcyna (3). CtpoeHue u



(YHKIMH LUTOIUIA3MATHYECKOH MeMOpPaHbl 3YKapUOTUYECKOH M MPOKAPUOTHYECKOH KIJIETOK He
oTIN4aroTCs. MeMOpaHa MOKeT OOpa3OBbIBaTh CKJIAAKH, Ha3biBaeMble Me3ocomamu (7). OHu
MOTYT HMETh pa3Hyo GopMmy (MEIIKOBUIHBIE, TPyOUaThIe, MIACTHHYATHIE U AP. ).

Ha mnosepxnoctTm me3ocoMm pacronaratotcsi (epmeHTel. KierouHas cTeHKa TOJCTas,
IUTOTHAsI, JKECTKAsl, COCTOUT M3 MyperHa (IJIaBHbIH KOMITOHEHT) U JPYyTUX OPraHUYeCKHX BELIECTB.
MypenH mnpencrasisier cOOOW MPABWIBHYIO CEThb W3 MAapaJICNbHBIX IOJUCAXAPUAHBIX IIETIeH,
CIIUTBIX JPYT C IPYroM KOPOTKUMHU OENKOBBIMH LIENIOYKaMH. B 3aBUCHMOCTH OT OCOOEHHOCTEH
CTPOEHUS KJIETOYHOH CTEHKH OaKTepUH MOAPA3IAEISIOTCS Ha TPAMITONIOKUTENbHBIE (OKPALTHBAIOTCS
no I'pamy) u rpamoTpuLiaTebHble (HE OKPAIIUBAIOTCS). Y TPaMOTPULIATEIBHBIX OaKTepUil CTEHKa
TOHBIIE, YCTPOEHA CJIOXKHEE M HAaJ MYyPEUHOBBIM CJIO€M CHApy>KH HUMEETCsl CJIOH JIMIHIOB.
BHyTpeHHEee MpOoCTPaHCTBO 3amONHEHO HUTOMIasMol (4).I'eHernyeckuii MaTepuan MpencTaBiIeH
kosbuesbiMu Mosiekyigamu JIHK. Otu JIHK MOXXHO yCIOBHO pa3fenuTb Ha «XPOMOCOMHBIE» U
asmuaHble. «XpomocoMHas» JIHK (5) — oxHa, npukperuieHa Kk MeMOpaHe, CONep KUT HECKOJIBKO
ThICSIY T€HOB, B oTiMuue oT xpoMocoMHbix JHK sykapuor oHa He jnuHeliHas, He CBsi3aHa C
Oenkamu. 30Ha, B KOTOpOH pacnonokena 3Ta JIHK, Ha3pIBaeTCs] HYKJICOUIOM.

[Inasmumel — BHEXPOMOCOMHBIE T'€HETHUECKHE OdyeMeHThl. llpeacraBisiror  coOoi
HeOonpme kombresble JIHK, He cBsA3aHbl ¢ OenkaMu, HE NMPUKPEIUIEHBI K MeMOpaHe, comepikar
HeOonpIoe uynciao reHoB. KonmuecTBo miasmun MokeT ObITh pasnuuHbiM. HanGosee wm3ydeHsl
TUTA3MUBL, HECylLIHe HHPOpMaLuuo o0 YCTOHYMBOCTH K JIeKapCTBEHHBIM npernapaTtaM (R-daxTop),
MpUHUMAKOIIKE y4acTue B monosoM npouecce (F-dakrop). [lnasmuna, cnocoOHasi 0ObeaUHSATHCS C
XPOMOCOMOH, Ha3bIBaeTCs 3MUCOMON. B OakTepualbHON KIETKE OTCYTCTBYIOT BCE MeMOpaHHBIC
OPTaHOHIBI, XapPAKTEPHBIE JUIS DYKAPHOTHUECKOH KIIETKH (MUTOXOHApHH, TuacTuael, JIIC, anmapat
TNonpmxn, mu3ocombl).B niuronnasme Oakrepuii HaxonsaTest pudocomel 70S-tuma (6) U BKIFOUEHUS
(9). Kak mpasuio, pudocomsl coOpanbl B moucombl. Kaxkaast pubocoma coctouT u3 majoi (30S) u
oonpmiol cyopenuuun (50S). dyHkuus pudocom: cOOpka MONUMENTHIHON LeNoYku. BrimroueHus
MOTYT OBbITh IPEACTABICHBI IIIBIOKAMH KpaxMasia, IIIMKOT€Ha, BOMIOTUHA, JIUIHIHBIMHU KaIUIIMHU.
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U3MeHeHul pabodeil mporpammbl yuedHoit nucuuruinabl bJ1.08 buonorus

JIOTIOSTHEHNST M U3MEHEHHSI, BHOCHUMBIE B Pa0OYyI0 POTrPaMMy TUCIIUITIIHBI

Ha 2025/ 2026 yueOHbIH rOA

OcHOBAHHUA BHECEHHS
JOMOJTHEHHH U
H3MEeHeHHH

Pasnpen PII/I, B koTOpBIH
BHOCSTCH H3MECHCHUSA

Coaep:xanne BHOCHMBIX
JOTMOJTHEHH, H3MEeHEeHHH

IIpennoxenune
paboronarens

[Ipennoxenue
COCTABHTEJISI TPOTPAMMEBI

[IpuoOpererne HOBOM
JUTEpaTy pbl, OOHOBJICHHE
NePEeYHs JIUTEPATYPhI
3BC

CocraBurens: npenoaasarens CI10

H.JI. babanosa

noonucoy

VYTBep:kIeHa Ha 3aCeJaHUU MPEAMETHON (LIMKIIOBOH) KOMHCCHU COLMAIbHO-TYMaHUTAPHBIX

AUCITUITIINH
MPOTOKOJ Ne

» 2025

[Ipencenarens npeaMeTHOH (LIMKIIOBOM) KOMHCCHU
COUAJBHO-TYMaHUTAPHBIX JUCLIUIIJINH,

KaHA. Qron. Hayk

3amecTuTens TupeKkTopa 1o yueoHo padbore

3aBenyromnast OnOnuoTexoi punmaia

Hnxenep-nporpaMmuct

H.B. ApnaytoBa

«

» 20 r

A.B. XapueHnko

«

» 20 r©

(mporpaMMHO-MH(POPMAITHOHHOE

obecriedeHne 0Opa3oBaTENbHON MPOrPaMMBbl)

«

A B. CxuisipoBa
» 20 r

C.A. MakeeB

«

» 20 r










