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1.Heau n 321241 0CBOEHUS TUCHHUIJIMHBI.
Hean. ChopMupoBaTh y CTYACHTOB ILIEIOCTHOE MPEACTABICHHE O CBOMCTBAX

KUBBIX CUCTEM, UX YPOBHSIX, OCOOCHHOCTSIX KU3HU Ha Pa3HBIX YPOBHSX; PO OUOTHI
B IUIAHETApHBIX IIpOLECCaX; O COBPEMEHHBIX HANpPaBICHUAX, MpodiIemMax u
NepCcreKTrBax  OHMOJOTMYECKMX  HAayK;  JaTh  OCHOBY  JUIsl  W3Yy4YE€HUs
po(heCcCHOHATBHBIX TUCIUTUIHH.

3agaum: Kypc cocTOUT U3 ClenyronMx pasfeioB: KUBbIE CUCTEMBI U HX
OCOOEHHOCTH, YPOBHU OpraHM3allMM OUOJOTMYECKUX cUCTEM U T. A. (OCHOBHBIE
3aJ1a4yu:

1. PaccmoTpeTh 0COOEHHOCTH KHUBBIX CUCTEM U UX CTPYKTYPY;

2. Omnpenenutb 0COOEHHOCTH (PYHKIIMOHUPOBAHUS U B3aMMOCBSI3b Ha KaXKJI0M
YPOBHE OpPraHu3aliy >KUBBIX CUCTEM;

3. W3yuuts npoOnembl (YHKIHMOHUPOBAHUS OWUOJOTMYECKUX CHUCTEM Ha
Pa3HbBIX YPOBHSIX OpraHU3alUY;

4. KoHKpeTu3upoBaTh MOP(OJIOTHYECKHE OCOOCHHOCTH MPOKAPUOTUYECKUX
U DYKAPUOTHYECKUX KJIETOK M TOKa3aTh MYJbTU(QYHKIHMOHAIBHOCTh Pa3IMYHbIX
CTPYKTYPHBIX 3JIEMEHTOB Ha Ka)KJIOM YPOBHE OpraHU3allUH KU3HH.

OcHOBHasg 4acTb IpPOTrpaMM IIOCTPOEHA B COOTBETCTBUM C JIOTMYECKOMN
CTPYKTYpOH IpEeaMETA.

2. Mecro aucuunimnnsl B ctpykrype OIIOII BO.
2.1. Jucuurnnuna otHocuTes kK nukiy b1.B.08. BapuaTtuBHas 4acts.

2.2. TpeboBaHUs K BXOJHBIM 3HAHMSIM:

3HAaHHWE OCHOB OOTAaHHWKH, 300JIOTHH, OOIIEeH OWOJIOTHMH, JaTh OCHOBY JIJIs
H3y4eHHs TPOPECCHOHATBHBIX TUCITUILINH.

2.3. JINCIUIIINHEI, 1711 KOTOPBIX OCBOCHHE JAHHOHN JHCITUILIMHBI HEOOXOIMMO
KaK MPEAIECTBYIOIIEE: ATOJIOTHS, TUCTOJIOT Y, TeHeTHKa, bIP, skonorusa u oxpana
OKpY’)Karolel Cpejbl, OHBOJIOIUMOHHOE Y4YeHHWe W JApyrue (yHIaMEHTaIbHBIC
OMOJIOTUYECKHUE HAYKH.

2.4. Kypc ypoBHH OpraHU3alMU KUBBIX CUCTEM, SBJISSCH BAPUATUBHOMN YaCThIO
JTUCHHIUIAH TTPO(GECCHOHAIBHOTO IHKJIA JIOTHYECKH HAXOJIUTCS B COACPKATCIHHO —
MeToauyeckoil B3aumocBsizu ¢ gapyrumu  vactamu  OIIOIT BO. Bxoanbsimu
TpeOOBAHMSIMU K 3HAHUSM, YMEHHSIM U OMBITY JNESITEIILHOCTH HEOOXOIMMO 3HAHHE
KypcoB  OOTaHUKH,  300JI0TMHM,  oOmeid  Oumosoruu. s JIUCHUIUIMH
poeCCUOHAIBHOTO IUKJIa HEOOXOIUMbI TEOPETUUYECKUE 3HAHUS OOIIeH OMOJIOrHH,
HEOOXOJMMbIC  JJISI  OCBOCHMS  JIUCHMIUIMH  BapUaTUBHOM  YacTH,  Kak
MPEIIECTBYIOIIEE.
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3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUHUIJIMHBI.
BeinmyckHuk, 1o HampasieHuto mnoarotoBku 06.03.01 — «buonorus» c

kBanupukanuend (ctemennto) «bakamaBp», mgomKeH o00MagaTh  CIEAYIOIIUMU
KOMITETEHLIUSIMHU:
Ob6menpogdeccnonanbubie komnerenuuu (OIIK):

CIIOCOOHOCTBIO TIOHMMaThb 0a30Bble MPEJCTaBICHUS O Pa3HOOOpazuu
Ouonoruyeckux OOBEKTOB, 3HaueHHE OHWOpa3sHOOOpazus [l  yCTOMYMBOCTH
ouocgepsl, CIOCOOHOCTHIO HCIIONB30BATH METOJbl HAONIOJEHUSA, OIHCaHU,
uaeHTU(UKAMK, KiIaccu(UKAIMK, KyJIbTUBUPOBAHUA OHMOJOTMYECKHX OOBEKTOB
(OIIK-3);

Ipodeccnonanbubie komnerenuuu (IIK):

CIOCOOHOCTBIO MPHUMEHSATh HAa MPAKTUKE IPUEMBI COCTaBJIEHUS HAy4dHO-
TEXHUYECKUX OTYETOB, 0030pOB, AHATUTHUUECKUX KapT U MOSICHUTEIbHBIX 3aIMCOK,
U3JIarath U KPUTHYECKU aHAJTM3UPOBAThH MOIyYaeMyl0 HHPOPMAIUIO U NPEACTABIATh
pe3yJIbTaThl MOJIEBBIX U 1a00paTOpHBIX OHooruueckux uccieaopanuii (I11K-2);

B pe3yabTare 0cBOCHHMS JUCHUILIMHBI 00YYAIOIIUICH JOJIKEH:

- 3HATHh OCHOBHBIE JOCTH)KEHHSI COBPEMEHHON OHOJIOrHH, MOP(OJOTHIO H
(U3HONOTHI0  KJIETKH, MEXaHU3Mbl BOCHPOU3BEACHUS OPraHU3MOB, 3HATH OCHOBBI
HBOJIIOLIMU M OXPaHbl OKPYKAIOLIEH CPEbI;

- YMeTh IUIAHUPOBATh U OCYLIECTBJISATH MEPOIPHUITHUA II0 OXPaHE >KUBOU
MPUPOIBI, UHTEPIPETUPOBATH MOJTYICHHBIC 3HAHUS B O0IIEM pyciie OUOIOTHY;

- BJAaJleTh LIMPOKUM CIHEKTPOM METOJIOB OMOJIOTMYECKUX, LIMTOJIOTUYECKUX U
TFEHETUYECKUX METOJIOB HCCIIETOBAHUS U OLIEHKH COCTOSIHMS KUBBIX CUCTEM Pa3HBIX
YPOBHEH  OpraHu3aluy;  METOAOM  MOJIEKYJSIDHOIO  MOJEIUPOBAaHUS U
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA.

4. Copepskanue U CTPYKTypa AUCHUILIUHBI (MOYJISA)
Kypc sBnsercs ogHMM W3 BapUaTHBHBIX, TPEOYIOIIMX 3HAHUS CYIIHOCTH

KU3HU, pa3HOOOpa3usi U ypOBHEH OpraHu3alnuy OMOJOTHYECKHX CHCTEM; KIJIETOK, UX
UK, AddQepeHnuanum; HaclIeICTBEHHOCTH U U3MEHUYUBOCTH, METOJ0B OMOJIOTHH;
poJid OMOJIOTUYECKOTO 3HAHUS B PEIICHUU COLUATBHBIX IPOOIIEM.

Taomura 1
4.1 Conep:kaHue JUCUUIJINHBI
N Conepxanue pasuena dopma
0
HaumenoBanue pazzaena TEKYIIEeTo
paznena
KOHTPOJIS
1 2 3 4
1 BBenenne OcHOBHBIE CBOMCTBa xupoii | JIP, K
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Tema 1. )Kusbie
CUCTEMBI U UX
0COOEHHOCTH. YPOBHU
OpraHM3alM KUBbIX
CUCTEM.

MaTepuu:  BBICOKOYIOPSIOYCHHOE
CTpOCHHUE, METa00I13M,
PENpPOAYKIINS, HACIEACTBEHHOCTh U
U3MCHYMBOCTh, POCT W pa3BUTHE,

PasapaKuMoOCTh, AUCKPCTHOCTD,
ABTOPCTYJALIUA, PUTMHUYHOCTD,
OHCPro3aBUCUMOCTD.

OcHOBHBIE OCOOCHHOCTH YpOBHEU

OpraHu3anuu YKU3HHU:
MOJIEKYJISIPHBIM, KJIETOYHBIM,
TKAHEBOW, OpraHHbIN,

OPTraHU3MEHHBIA,  MOMYJISIIUOHHO-
BUIOBOM, OHOr€OLIEHOTHYECKUNH U
ouochepHbIil.

MonexkynspHbiit
YPOBEHb OpraHu3aIuu
JKUBBIX CHCTEM.

OJIEMEHTBI,  COJAEpJKallhecs: B
KUBBIX  opranusmax. IIpocteie
OMOJIOTUYECKHE MOJIEKYJIBL.
MaxkpoMOJIEKyJIbL. Monowmepsl.
buononumeps! (yriaeBoabl, TUTUIBI,
aMHUHOKHCIIOTHI, OeJKu,
HYKJIEMHOBBIC KUCJIOTHI). 3HAYCHUE
yriepoa, YHUKQJIbHBIC
XUMHYECKHE CBOMCTBa,
dbyHIaMEeHTabHbIE IS KU3HH.
buonorunyeckoe 3Hau€HHE BOBI:
pPacTBOPUTEID, OombIIast
TEMI0EMKOCTh, OOJbINasi TeTuioTa
ucrapeHusi, Oonbluas — TemioTa
TIJIABJICHMS, 0oIBIIIOE
MOBEPXHOCTHOE HATSKEHUE, BOJIA
KaK pearcHr.

[Ipoctsie OpPraHUYECKUe
MOJIEKYJIbI, MaKpOMOJIEKYJIBI.
AMHWHOKHUCIIOTBI, WX CTPOCHUE H
ocoOeHHOCTH. benku, cTpykTypa u
KJ1accuduKaius OEJIKOB.
Hyxnennossie kucnotel. CTpyKTypa
HykienHoBbIX kucioT: PHK, JJHK,

JIP, PK
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WX CTpoeHUe U QyHKIIUU.
[Ipupona
KO/,

I€HOB, T'C€HETHUYECKUI

ero XapaKTEPUCTHUKH.
PacmdpoBka koma.  MexaHusm
OuocuHTe3a OenKa: TPaHCKPUIILIHS,

TPAHCIALUA.

Kietounblii  ypoBeHb
OpraHu3alid  >KUBBIX
cucteM. CTpyKTypHBbIE
KOMIIOHEHTBI  KJIETKHU:
AIpO0 W UUTOIIA3Ma.
Opranounpsl
AYKAPUOTHYECKOMN
KJICTKHU.

Tema 1. OcHOBHBIE
MTOJIOKEHUS
KJIETOYHOU T€OPHUH.
Tema 2. OGosouka
KIIETKHU.

ITimazmaTnyeckas
MeMOpaHa.

Tema 3. Crpoenue n
byHKIIIN

a1pa.

Tema 4. XpoMOCOMBL.
CrtpoeHue u pyHKINH
XPOMOCOM.

Tema 5. Crpoenue n
byHKIIIH
LUTOIUIA3MBI.

OyHKIMOHUPOBAHUE KIIETOK KakK

AJIEMEHTAPHBIX  KUBBIX  CIUHMUII.
@yHKIMU OCOOEHHOCTEH sapa H
LUATOIIA3MBI. S npsiiiko,
SIIPBIITKOBBIN OpraHu3aTop.
Opranounzsl DYKapUOTUYECKOU
KJIETKH: CTPYKTypa U (DYHKIHUH
OlIC, pubocom, amnmapara
I'onbxu, JIM30COM,
MEPOKCUCOM(MHUKPOTENBIA),
MUKPOTPYOOUKH.
MukpodunaMeHThI. Bakyouib
pacCTUTENIbHBIX KJIETOK.
MuToxoHIpUH.

Knerka - anemeHTapHas exuHULA
CTPYKTYpPbl U (PYHKUIHOHUPOBAHUS

OPraHU3MOB. OcCHOBHBIE
MOJIOXKEHUSI ~ KJIETOYHOM  TEeOopuH.
MeMOpaHHbIi TIPUHIIATT
OpraHu3aluu KJIETKHU.
DyKapuOTHYECKUE "
IPOKaApUOTUYECKHE KJIETKH.

TunwuHble KIETKH - pacTUTENbHAs

Y )KMBOTHAasI.

['MuKoKamMKe W KIETOYHAsl CTEHKA.

[InasmaTtuueckass MemOpaHa, €€
byHKIUH.

CTPYKTypa

CTPOCHUE u
JlunonporengHas
MEMOpaHBbl.

Crpoenne u  (QyHKIMM  sapa.
SnepHas o00o0si0UKa, HYKJIEOCOMA,

XpPOMAaTHH. SIApBINIKO (SAPBIIIKK).

PK, T
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OyHKIHOHANBHBIE  OCOOEHHOCTHU

AACPHBIX KOMIIOHCHTOB.

Ocobennoctu XPOMOCOM.
JIMTIIIONAHOCT®, ranjiouJIHOCTb,
TOMOJIOTUYHOCTb.
I'eTeporameTHOCTS,
romMorameTHocTh. Kapuorurr.
[IpokapuoTsl. Ocobennoctu crpoenust kierok | JIP, K
Tema 1. OcobeHHocTH MIPOKAPHUOT.
CTpPOCHUS Heknerounsie (opmbl KuU3HH —
MIPOKApPHUOT. Bupycel. IlapasutupoBanue Ha
Tema 2. HeksieTOUHBIE | TEHETUYECKOM YPOBHE.
dbopmMbl OcobeHHOCTH  TTapa3uTUPOBAHMUS.
[IpoucxoxieHne BUPyCOB.
KU3HU — BUPYCHI.
Opranu3mMeHHbIN Crpoenne u (yHKIMH OpPraHOB U
YPOBEHb. CUCTEeM OpraHoB Ha MpUMEpe
Tema 1. Oprassi u MJIEKOIIMTAIOIINX u BBICIHINX
CHUCTEMBI OPTaHOB. pacTeHui
@opwmbl pa3MHOKEHUSL | becnomnoe 17} nonosoe | JIP,
OPraHU3MOB. pPa3MHOXKEHUE. Bereratusnoe | PK,
Tema 1. becnosoe pPa3MHOKEHHUE. T
pa3MHOXKEHUE. Oc00EeHHOCTH TI0JIOBOTO
Tema 2. ITosnoBoe Pa3MHOXEHUS.
pa3MHOXXEHUE
OOMeH BEIIECTB. OOmen  BerectB. AHAOOIM3M.
Tema 1. AHabonu3m. Karabonusm. JIP

Tema 2. Karabomuszm

OOMeH BelecTB W MpeBpaleHUE
SHEPIruun - OCHOBA
KU3HEAEATEIbHOCTU KIIETKHU.

DHEpreTHYecKuii 0OMEH B KJIETKE,
ero cymHoctb. AT®, 3HaueHue B
AHEPreTUYECKOM oOMeHe.
[Inactuueckuit oOmeH. buocunTes
oenka. TpaHcasus, TPAHCKPUIIIIHS.
Peakiugs  MaTpu4yHOTO  CHHTE3A.

doTocuHTE3: CBETOBAaA U TEMHOBAA
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daspl, Tunel porocuHTesa. CuHTE3
n-PHK. Poms JIHK um PHK B
OMoCHHTE3E MTOJIMIIENITHIA.
['eneTnueckuit KoJ: TPUILIETHOCT,
KOJOHBI, aHTHKOJOHBI. I'€H M ero
poinb B OumocuHTe3e Oenka. Ko
JIHK. Peaxmun MaTPUYHOTO
CHHTE3A.

HenpepbpIBHOCTD KU3HMU.
Tema 1.Knerounsrit
UK.

Nurepdasa.

Tema 2. Muto3. @opmsl
MHUTO3a.

Tema 3. Melios.
Penyknumonnoe u
AKBAaLlMOHHOE JIEJIEHUE.

HenpepbIBHOCTD KHU3HU.
Knerounsit  uukn:  uHTepdasa
(G1,S, G, — da3spl), KapUOKHHE3,
UTOKUHES.

Pa3MHOXeHHE, WHAUBUIYaIbHOE
pPa3BUTHE U HENIPEPHIBHOCTH KU3HMU.

Jlenenue KJIETKH n
BocnpousBeaeHue. Muro3. Da3zbl
MHTO34. XapakTepHble
ocobeHHOCTH  (has. 3HaueHue

MHTO3a H €ro OHMOJOTHYECKUU
CMBICIL.

Merios. Penyxnuonnoe 51
sKBalMoHHOEe jaerneHue. Ilpodaza I
(JlemToHEeMa, 3UTOHEMA, MaxHHEMa,
JTUTUIOTEHA u JTHaKUHE3).
Ocobennoctu MOBEICHUS
KJIETOUYHBIX CTPYKTYp B KaXIOH
daze. Meradaza 1., moBeacHUE
xpomocoMm B Metadasze 1. Anadaza
1. XapakTepHble  OCOOCHHOCTH
cTpykTyp. Tenodaza 1. Uutepdasza
2. [Ilpodaza 2. Meradaza 2.
Amnadaza 2. Tenodaza 2. CTpykTypa
XPOMOCOM. buonornueckoe
3HaYeHHE Meno3a. Paznuuus mexny
MHUTO30M H Meno3oM. [lapHOCTh
xpoMmocoM. I[locTossHCTBO wyucna u
dbopmel xpomocom. KapuoTur.

JIP, K
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Txanesou YPOBEHb

opraHu3anuvu KHNBbBIX

CHCTCM.

Txanu xuBoTHBIX. Knaccudukarms
oOmiero
(anuTennanbHbIC u

TKaHeHn 3HAYCHUS
COCAMHUTEBHBIE), CIEIUATBLHOTO
3Ha4YCHUs (MBIIIIEYHBIC U HEPBHBIC).
OOmue NTPUHIMUIIBI  CTPYKTYpHOU
OpraHu3alui TKaHed (KJIEeTOYHBIC
AJIEMEHTHI, HEKJICTOYHBIE

O6mas
Mopdooruueckas XapakTepUCTHKA

AJIEMEHTHI).

TKaHer. PacTurejibHbIE  TKaHU:
MIPOCTHIE
(TKaHH,

OJHOTO

pacTHTEIbHBIC
COCTOSILIINE U3
THUTIA):

TKaHU
KJIETOK
napeHxuma,
Me30(huil, SHIO0AEPMA, MEPULIMKIL.
Komnenxuma, CKJIEPEHXHMA.
PacturensHble TKaHHW, COCTOSIITHE
U3 KJICTOK HECKOJBKHX THIIOB:
dbaodMa W KCuieMma, Tpaxeubl,

COCY/IBI.

PK, P, JIP

10

HanoprannzmeHnnsii
YpOBEHb kHn3HU. Tema 1.
OCHOBBI 3KOJIOTHH.
[Tonmynsuus, kak
€MHULIA SBOJIIOIUU U
AKOJIOTUH.
XapakTepucTuka
MTOIYJISLIAN.

Tema 2. buocdepa.
Crpykrypa
OMOTreo1IeHO30B U
o6uocdepsl.

I'emeTnyeckue npoueccsl B
NOMYJIALUAX. 3aKOH Xapau-
BaitnOepra(uactoTsl ajuienei resa,
4aCTOTHI TE€HOTHUIIOB).

Oxocucrema. OOmas CTpyKTypa
SKOCHCTEM.  AOHWOTHYECKHE U
OMOTHYECKHEC KOMITOHEHTBI

HKOCHUCTEMBI. DKOJIOTHUSI COOOIIIECTB.
[Honmyssanus, KakK eIUHULIA
3BOJIFOLIUN 151 JKOJIOTHH.
XapaKTepUCTUKA MOMYJISALUN.

buocdepa u cpoiictBa OHoMacchl
niaHeTsl 3emus. Ponbs opraHn3sMoB

B HBOJTIOLINH ouocdepsl.

JIP, K, T,
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Hapymienue YEJIOBEKOM
IIPUPOIHBIX 3aKOHOMEPHOCTEHN.
[Ipobiema u cTparerust OXpaHbl
OKPYKaIOIlel CpeIbl.

Hoocdepa.
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4.2 CTpyKTYypa I¥CHUTLTHAHbI
OO6mrast Tpy10EMKOCTD TUCITUTIIMHBI COCTABISET 3 3a4€THBIC equHUITBI (108

4acoB).
Bun pabotsr TpyaoeMkocTh, 4acoB
4 cemecTp Bcero
Ob61mas Tpy10eMKOCTh (B 3a4€THBIX 3 3
eIMHHUIIAX)
KonrakTHas padora: 32 32
Jlexyuu (J1) 16 16
Jlabopamopnvie 3anamus (J13) 16 16
CamocrosiTesibHas paboTa (B yacax) 76 76
CamoCTOSITENIbHOE U3YUEHUE PA3/ICIIOB
[ToaroroBka v MpoOX0XKAECHUE MPOMEKYTOUHON 27 27
aTTeCTallu
Buja npome:xyTouHO# aTTeCTAlMHU 3a4eT
Tabnuna 3
TeMbl, n3yyaeMblie B 4 ceMecTpe
KonnuecTBo yacos
No AynuTtopHas Camoct
pas- HauMeHOBaHUE pa3esoB Pabora OSTCIb
ena Bcero Has
J [13 | JIP |pabora
(CPC)
| 2 3 4 5 6 7
BBenenue
Tema 1. J)KuBbie cUCTEMBI U UX
1 8 1 - 1 6
0COOEHHOCTH. YPOBHU
OpraHU3allUU KUBBIX CUCTEM.
) MonekynspHbI ypOBEHb 12 1 i 1 10
OpraHU3allUH KUBBIX CHUCTEM.
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No
pas-
nena

KomnyecTBo yacoB

HaumenoBanue pa3neson

Bcero

AynuropHas

PaGorta

J

113

JIP

CamocTt
OSITEITh
Has
pabota
(CPC)

Krnerounsrit YPOBEHb
OpraHu3allud KUBBIX CHCTEM.
CTpyKTypHBIE KOMITOHEHTHI
KJIETKU: SOpO M IUTOILIa3Ma.
Opranouasl  3yKapHUOTHYECKON
KJICTKHU.

Tema 1. OCHOBHBIE TIOJIOKEHUSA
KJIETOYHOM TEOPHH.

Tema 2. O00s104Ka KIETKH.
[Tnazmaruueckas MeMOpaHa.
Tema 3. CtpoeHue u pyHKIIUU
sanapa.

Tema 4. Xpomocomsl. CTpoeHue u
(GYHKIIUHA XPOMOCOM.

Tewma 5. CtpoeHue u pyHKIIUU
[IUTOIJIa3MBl.

14

10

[IpoxapuoTsl.

Tema 1. OcobeHHOCTH CTPOECHUS
MPOKApPHOT.

Tewma 2. Heknerounsie (hopmbl
KU3HHU — BUPYCBHI.

10

OpraHu3MeHHbIN YpPOBEHbD.
Tema 1. Opransl U CUCTEMBI
OpraHoB.

12

OOMeH BELIECTB.
Tema 1. AHaGoIM3M.
Tema 2. Katabosmmsm

12

HenpeprpiBHOCTS KU3HMU.
Tema 1.KneTouHbIi K.
Nurepdasa.

Tema 2. Muto3. @opMbl MUTO3A.
Tema 3. Meiio3. Penyknmonnoe u
DKBALIMOHHOE JEJICHUE.

16

12

TkaneBoun YPOBEHD
OPTraHU3alliH JKUBBIX CUCTEM.

10
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KonuuectBo yacoB
Ne AyautopHas Camocrt
pas- HauMmeHOBaHHUE pa3/enoB Pa6ora OATCIIb
ena Bcero Hast
J 13 | JIP | pabota
(CPC)
Hanoprann3meHHsbiil ypOBEHb
AKU3HH.
Tema 1. OCHOBBI KOJIOTHH.
10 [Tonynsuus, Kak equHUIA 14 ) ) 10
ABOJIIOLINM U YKOJIOTHUH.
XapakTepuCcTUKa MOMYJIALHH.
Tema 2. buocdepa. CtpykTypa
OMOTe01IeHO30B U OMOCHhEPHI.
Hmoeo: 108 16 16 76

S. AKTHBHBIE 1 HHTEPAKTHUBHbIE 00pa3oBaTe/ibHbIe TEXHOJIOTHH,
HCII0JIb3yeMble B AyIUTOPHbIX 3aAHATHAX

Tabnuna 4.
Bun Hcnonb3yeMble HHTEPAKTUBHBIE KonmgecTso
Kypc/CeMeCTp 3aHATUA 06p330BaTeHBHBIe TEXHOJIOI'NHU Yacon

J Mosrosoi HITYypM (OpertHCTOpH,

MO3rOBasl aTaka)

2/3 JIP Kpyrasiit cron (nuckyccust, 1e0aTh) 2

JIP O6pazoBatenbHbie TexHoJOTUHM CASE-

CTYDTYI (ananus KOHKPETHBIX

CUTYaIlMi, CHTYallMOHHBII aHAIU3 )
J JlenoBble U poJIeBbIE UTPHI

Hroro:
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6. ®oH/I OLIEHOYHBIX CPEACTB JI1 MPOMEKYTOYHOM aTTeCTAINH

ITo AUCHUIITIMHC ITPCAYCMOTPCH 3a4CT.

OO0Opa3ubl OLIECHOYHBIX CPEICTB

[lepeueHb KOHTPOJIBHBIX BOIPOCOB
OcCHOBHBIE CBOWCTBA KUBOW MaTEpPHUHU.
VYpoBHU OpraHU3aliy KUBBIX CUCTEM.
DNeMEeHTBI, COAEpKaINECs B )KUBBIX OPraHU3MaXx.
[IpocThie OMOTOTHYECKUE MOJICKYJIHI.
buocunTes Oenka.
3HavyeHue yriepoaa. Y HIKaJIbHbIE XUMHUECKHE CBOMCTBA,
dbyHIaMEeHTAIbHbBIC JJIS KU3HH.
@DYHKIIUU U OCOOCHHOCTH S]Ipa U [IUTOIJIA3MBbl.

AN

®© N

Opra”Honbl 5yKapuOTHYECKOU KIETKH.

9. OcobeHHOCTH XpOMOCOM. JIUTIIIOUTHOCTD, TAIJIOUAHOCTD U
TOMOJIOTUYHOCTb.

10. Crpykrypa nyknennoBbix kuciot: PHK, JIHK, ux ctpoenue u
byHKINN.

11.0co6eHHOCTH CTPOCHUS KIIETOK IPOKAPHOT.

12.Hexnerounsie GOpMBI )KU3HU — BUPYCHI.

13.1TpoucxoxaeHrue BUPyCOB.

14. MuTo3, OpMBI MUTO3A.

15. Knerounsiit nuki. Martepdasa.

16. becrnionoe pasMHOXKEHUE.

17. O6men BemecTB. AHa6onu3M. Katabommszwm.

18. DHepreTudeckuii 0OOMEH B KJIETKE, €T0 CYITHOCTD.

19. buocunres Oenka. Tpancnsamus. TpaHCKpUTITTUSL.

20. ®oTocUHTE3: CBETOBAs M TeMHOBasl (a3bl. Turbl (HoTOCHHTE3A.

21. Muto3. ®a3pl MUTO3a

22. 3HaueHue MuTo3a. Ero OMogornyeckuii CMBICI

23. Meiio3. @a3el Meiio3a

24. Pa3nnuust MeXAy MATO30M U MEH030M

25. Knaccudukanus TkaHei o0IIero u CeruaibHOTr0 3HAYCHUS

26. Obmas Mmopdosornyeckas XxapakTepuCcTUKa TKaHen
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27.I'eneTnueckue MpoIECChl B MOMYJIANUAX. 3akoH Xapau-BaitHOepra
28. Dkocuctema. O61Iast CTPYKTypa SKOCUCTEM

29. buocdepa. [Ipobnema u cTpaTerusi OXpaHbl OKPY>KaIOIIEH Cpe/Ibl

30. Hoocdepa

IlepeyeHb BONPOCOB, BBIHOCMMBIX HA 3a4YeT

1. DHepreTuyeckuit 0OOMEH B KJIETKE, €r0 CYITHOCTb.

2. Ilpu3Haky 1 OCHOBHBIE CBOMCTBA )KUBOM MAaTE€pPHUH.

3. [Inactuueckuii oOMeH B KieTKe. buocunTes 6enka.

4. PazHooOpa3ue U YpOBHU OPTaHU3ALNU KUBBIX CUCTEM.

5. OOGMeH BelecTB U MPEBPaIlleHUE SHEPTUH - OCHOBA JKU3HEACATEIBHOCTH KIIETKH.
6. CTpyKTypa MpUPOABL: IBE CUCTEMBI HHTErPALlUN KU3HHU.

7. Cunte3 u-PHK. I'en u ero ponb B Onocuntese 6enka. Kox JIHK. Peakius
MaTpUYHOTO CUHTE3A.

8. OCOOEHHOCTH CTPYKTYPHOM OpraHu3allluy >KUBOTO, 00€CTICUNBAIOIIINE
CaMOOOHOBJIEHUE, CAMOPETYJISIUIO U CAMOBOCITPOU3BO/ICTBO.

9. PazmHOX€EHME, MHANBUIyaTbHOE PA3BUTHE U HEMTPEPHIBHOCTH YKU3HH.

10. TakcoHoMHUecKue U pyHIaMEHTAIbHbIE OMOJIOTUYECKHE HAYKU, UX CBS3b.
buonornueckre HayKu U3y4arolye TOT WM UHOM YPOBEHb OPTaHU3alNH KU3HHU.
11. Muto3. buonornyeckoe 3Ha4eHUE MUTO3A.

12. Knetka - 35ieMeHTapHas eUHUIA CTPYKTYPBI U (DYHKIITMOHUPOBAHHUS OPTaHU3MOB.
13. Meiio3. buonornyeckoe 3HayeHNE MEN03a.

14. Knerounas Teopus.

15. TunuyHbIE KJIETKHU - paCTUTEbHAS U )KUBOTHAS. [ TMKOKAIUKC U KJICTOYHAS
CTEHKA.

16. Ilnazmatuyeckas MmemOpaHa, €€ CTpOeHUE U (PyHKITUH.

17. IluTomnasma, ee coCTaB: THANOIIIa3Ma, MEMOpaHHbIC 1 HEMEMOpaHHbBIC
KOMIIOHEHTHI.

18. Oco0eHHOCTH BaKyOJISIPHON CUCTEMBI KIETKH.

19. Crpoenuie u pyukiuu JI1P.

20. Ctpoenue u ¢pyHKIMH anmnaparta ['ojbKu.

21. U3menunBocTh. JlucKkpeTHast U HempepbIBHAsA U3MEHYUBOCTh. Hopma peakiuu.
22. Ctpoenue v (PyHKIUU JTU30COM.

23. Ctpoenue u pyHKLINUN BaKyoJIeH.

24. Ctpoenue u GyHKIUNA MUTOXOHIPUIA.
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25. Ctpoenue u GyHKIIUU TIIACTHUI.

26. Ctpoenue u pyHKIUN HEMEMOPAHHBIX JIEMEHTOB KIIETKH.

27. Bun. Kpurepuu Buna.

28. [lomynsauus - eUHUIA BUIA U SBOJIIOLUH.

29. llonynsuuonHas reHeTrka. 3akoH Xapau-BaitnOepra. Yactora reHoTumna u
4acToTa aJuleJiel TeHa.

30. Opranusm u okpy:xatomas cpeaa. PakTopbl Cpebl.

31. X¥MHUYECKHI COCTAB KJIETKU: HEOPTAHUYECKUE U OPTaHUYECKHUE COCTUHEHUSI.
32. O0wmue noHATUs 0 OUOTreOLIEHO3E.

33. HykneunoBsle KucioThl, cTpoenne U pynkuuu (JJHK u PHK).

34. Hoocdepa. OxpaHa okpyskarouiei cpeibl, CTpaTeTus U TaKTUKA OXPaHbl MPUPOJIbI
Y PalMOHAIBHOTO MPUPOIOIIOIb30BaAHUS.

7. YueOHO-MeToaAuUecKoe odecneueHue JUCIUIINHbI
7.1 OcHoBHas JuTEpaTypa:
1. BuktopoBa T.B., AcanoB A.IO. «buonorus», M.,

«Axagemusi», 2011; - 318 c.

2. JIston b. u gp. «Knetkw», M., «bunom. Jlabopatopus
3HaHui», 2011; - 951 c.

3. MunoB NU.A. «Oxonorus», M., «FOpaiit», 2012;- 512 c.

4. Speirun B.H. u nap. «buonorus», B 2 kH., M., «Bsicmas
mkonay, 2003-2007; - 432 c.

7.2 lonoJIHUTeIbHAS JIUTEpaTypa:
1. «buosiornueckuii  SHUMKIIONEAUYECKHM  cioBapb». M.,  «CoB.

SHIMKIONEIU», 1986

2 . CeencoH K., Ya6ctep I1. «Knetka». M., «Mupy», 1980

3. Menogap I1., Menosap /. «<Hayka o »xuBom. (CoBpeMEHHbIE KOHIICTIUU B
ouosiorun)». M., «Mup», 1983

4. Maiip 3. «llonynsiumu, BUabl, 3BoJonus». M., «Mwupy», 1974

5. Tumodees-PecoBckuit u ap. «Ouepku yuenust o nomyisiuum». M., «Haykay,
1974

6. s16mox0B u aAp «IBoMrOIIMOHHOE yueHuey. M., «Hayka», 1975

7. CxBopuoB A.; EukoroB A.; PoxnoB B; TepemoB A., buonorus. M.: Axrt-
npecc; 2000; - 527 c.

8. «Ot monekynsl 10 yenoBekay. M., «IIpocsemenue», 1973

9. Bunu K., letbe B. «buonorus». M., «Mup», 1974

10. Kemm I1., Apmc K. «BBenenue B 6uonoruto». M., «Mupy», 1988

11. ConenoBa JI.B. «buonorus nys ctynenToB Ouonorosy», Kazans, 1985
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12. Yennos 1O.C. «O6mas ouonorus». M., «MI'Y», 1979
13. B.H. Apeirun  «buonorus». M., «Beiciias mikomnay, 1985
14. B.H. Speirun  «buonorus». M., «Beiciias mkona», 1993, 2004, 2006, 2007

7.3 Ilepuoanyeckue u3IaHMs:
3oonornuckuii xkypHan, KypHan «Oxonorus», bromnerens MOUIIL, FOr Poccun:

Dxonorus, pa3Butue, ['eHeTuka.

7.4 UHTEpHET pecypchbl
Henb3s He ckazaTh 0 3HaueHun MHTEpHETa JJ1s1 caMO0Opa30BaHUsl MPETOIaBaTes U
UCIIOJIB30BaHUsl OOraTeUIINX PEeCypcoOB CETH JJIsl MOJATOTOBKU K 3aHATHSAM. [Ipuuém
HE CTOUT OTKa3bIBAThCS OT MOCEIICHUS aHTJIOSA3bIYHBIX CAUTOB, TaK KaK Ha HUX MOTYT
OBITh OYEHb UHTEPECHBIC WILTIOCTPALIMH, KOTOPbIE MOKHO COXPAHUTh U UCIOJIb30BATh
MIPU CO3JJaHUH MYJbTUMEINNHBIX MPE3EHTALIHM.
CcbliIka HA CalTHI ©
http://www.referat.ru/, uam mouckoBbie cucTembl. Ha cepBepax H3BECTHBIX (PUPM

npousBoautenied CD-IHCKOB MNpeACTaBiI€Hbl MPOCHEKThl HOBBIX MPOTPAMMHBIX
MPOIYKTOB UISl MOJACPKKH MpenoAaBanus Ouosnoruu. HekoTopele U3 31€KTPOHHBIX
y4eOHHUKOB MO>KHO CKOIIMPOBaTh HA CETEBOM JMCK W clenaTh JOCTYIHBIM AJIA BCEX
MOJIb30BATENE IIKOJBbHOM CeTU. OTO TMO3BOJsEeT paboTaTh ¢  y4eOHBIMU
MaTepuajgaMi OJIHOBPEMEHHO HECKOJIbKUM CTyJIEHTaM; MPUYEM Ha KakJIoM pabodem
MECTe.

www.lseptember.ru/ru/bio.htm

[Touck wHGOpMaMK TO3BONKMII TMPOAHATM3UPOBaTh WHTEpHET — pecypehl IS
W3YYCHUSI UCTOPUHU CO3JaHMs KICTOYHOW TEOPUHU, CTPOSHHUS U JKU3HEACATEIHLHOCTH
KJIETKHU U TIpouee.

http://renesans.narod.ru, http://www.lyceum95.ru ;

www.biology.arizona.edu/cell bio/cell bio.html ;

schools.techno.ru/, /doog/bio kletka;

www.cellsalive.com.

7.5 Y4eOHO - MeTOAMYECKHE YKA3aHUA K JIA00PATOPHBIM 3aHATUAM

1. Uennora [O.C. Manbiii npakTUKyM 0O LUTONOrUM. HM3marenscTBo
MockoBckuii yHuBepcutert, 1997.

2. ®enopoBa A.U., Huxonbckass A.H. Ilpaktuikym mo skonoruu. YueOHOE
ocobue. M. I'ymanwnt. uza. nentp BJIAJIOC, 2001.

3. Kapysuna W.Il. YueOHoe mocoOue 1O OCHOBaM TEHETHKHA. MOCKBa.
«Menmunuaay, 1976


http://www.referat.ru/
http://www.1september.ru/ru/bio.htm
http://renesans.narod.ru/
http://www.lyceum95.ru/
http://www.bioloqy.arizona.edu/cell%20bio/cell%20bio.html
http://www.cellsalive.com/
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4. XpomocoMHbIe O0JIe3HM 4YeoBeKa. JlmarHoctuka M KiIMHHKA. «MeauuuHay
1995.

5. BanoB U.B. I'enetuka. COOpHUK 337a4 IO TeHETUKE. Y 4eOHO-METOANUECKOE
rmocooue. Hanpunk «KBI'Y», 2012

6. PyKoBOACTBO K MpakTHUECKUM 3aHATHAM MO Ouojoruu. M., «MenuimHay
1979.

7.6 IIporpamMHoOe o0ecriedeHre COBPEeMEHHbIX HH(POPMALMOHHO-
KOMMYHHUKALMOHHBIX HANIPaBJICHUI
I1o BO3MOXHOCTH U C yU4ETOM HAJIMUYUS MAaTEPUATBHO-TEXHUYECKUX CPEJICTB

oOy4eHus 1 oOecriedeHus: 00pa30BaTEILHOTO MPOIECca TEXHUUESCKUMU
WHHOBAIIMOHHBIMH CPEJICTBAMU IPHU MPETOJABAHUH TUCUUTITUHBI UCTIOIB3YIOTCS
CJICTYIOITHE METO/IBI:

1. MeTonpl mpernogaBaHus, OCHOBAaHHBIC HA HMCIIOJIB30BAHHH COBPEMEHHBIX
TOCTIDKCHUI OTpaciiv HayKu U WHPOPMAITMOHHBIX TexHomornii. OHM HampaBJICHBI HA
MOBBINICHUE KadyecTBa TOJTOTOBKH CIICIIMAIMCTOB TYTEM Pa3BUTHS y CTYJICHTOB
TBOPYECKUX CIIOCOOHOCTEM W  CaMOCTOSITEILHOCTH (MpoOsieMHOE OOy4YeHHE,
MCCJIEIOBATENILCKUE METOJIbI, MPeIyCMaTPUBAIOIIUE aKTyaJIu3allli0 TBOPUYECKOIO
MOTEHIINAIA U CAMOCTOSITEIbBHOCTU CTY/ICHTOB).

2. Hcnonb3oBaHue KpeOUTHO-MOIYJbHOM M OaIbHO-PEHTUHIOBOM CHUCTEM
OoOyYeHHS ¥ KOHTPOJIS 3HAHUH, YTO CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITCIIBHOCTH U
OTBETCTBEHHOCTH OYAYIIUX CIICIIHAINCTOB.

3. HNHTepHeT-pecypChl 10 JUCHUTUIAHE.

4 MynbsaumenuiiHoe ooecnieueHre (Habop BUACO- M ayIHOMATEPHUAIIOB).

5. Kmunapt (Habop wmmocTpanmii, TpaduKoB, PUCYHKOB, TaOJIHII,
dboTorpaduit u ap.).

Hcnonp3oBanne  WHPOPMAIMOHHO-  KOMMYHHUKAITMOHHBIX  TEXHOJOTHUH
MTO3BOJIUT:

e TIOCTPOUTH YU4EOHO-BOCIIMTATEILHBIN MPOIECC HA OCHOBE IICUXOJIOTHYESCKU
KOPPEKTHBIX PEKUMOB (DYHKITMOHHUPOBAHUS BHUMAHUS, TIaMSITH,
MBICJIEICATEILHOCTH, TYMaHU3aIUK COACPIKAHUS 00YUEHUS U TIEAAarOTHIECKUX
B3aUMOJCHCTBU;

e TIOBBICHTH YPOBEHb MOTHBAIIUHU K U3YUCHUIO YPOBHEHW OpPTaHU3AIUHU YKUBBIX
CUCTEM;

o TIOKa3aTh HEOOXOIUMOCTh HAyYHOTO MUPOBO33PEHUS;

o IEJIEHANpPABICHHO (POPMHUPOBATH PsiJl KOMIETEHTHOCTEW 00yUarOIMUXCs

o NpeoMemHas KOMNEemeHmHOCMb. CTIOCOOHOCTh 00001IaTh 3HaHUS 00 YpOBHEH
OpraHW3allid JKUBBIX CUCTEM; aHAIM3UPOBATH M MEPEHOCUTH 3THU 3HAHUSA B 00JIACTh
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3HAHUN O COXpaHEHWM 3/I0POBbsI YEIIOBEKA; YMEHHUE IOJb30BATHCA J1a0OpaTOPHBIM
000pyIOBaHUEM;

1. ungpopmayuonnas komnemenmuocms: paboTa ¢ TEKCTOM U Hay4dHas paboTa ¢
HaTypaJbHBIMU 00bEKTaMH (MUKpOTIIpenapaTaMu);

2. KOMMYHUKAMUBHASL KOMNEMeHMHOCMb. CTIOCOOHOCTh MyOJIMYHOTO
BBICTYIUICHUS; YMEHUE paboTaTh B rPYIIIIE;

¢ UHTEHCU(DUIIMPOBATH ACATEIBHOCTh CTYJCHTA U MPEINO0/IaBaTeI .

['ymanuzanus 06pa3oBaHus MpenoiaraeT HEHHOCTHOE OTHOIIEHUE K Pa3InyHbIM
JUYHOCTHBIM MPOSIBIICHUSM CTYAEHTA. 3HAHUA K€ BBICTYNAIOT HE KaK LIeJb, a Kak
Croco0, CpelCTBO pPa3BUTHUS JIMYHOCTH. borareilline BO3MOXKHOCTH JUIsl 3TOrO
NPENOCTABISIOT COBPEMEHHbIE HWH(OPMAIIMOHHBIE KOMIIBIOTEPHBIE TEXHOJOTUU
(MKT). B otnuumne ot oObI4HBIX TexHUYecKuX cpenctB oOyuenuss MKT mo3Bossitor
HE TOJBKO HACBITUTh OOydaromerocs OOJBIIMM KOJWYECTBOM TOTOBBIX, CTPOTO
OTOOpPaHHBIX, COOTBETCTBYIOIIUM 00pa30M OpPraHU30BaHHBIX 3HAHUM, HO U Pa3BUBATh
UHTEIJICKTyallbHbIE, ~ TBOPYECKHME  CIHOCOOHOCTH  Yy4YalllUXCs, HMX  yMEHHE
CaMOCTOATENbHO NpUOOpeTaTh HOBBIE 3HaHWs, paboOTaTh C  Pa3IUYHBIMU
MCTOYHUKaMU UH(OpMaIuu.

1. Bapuantsl ucnoJib3oBanus Microsoft PowerPoint

. IIpesenTanus kak ¢popma npeacraBjaeHust y4eOHOr0o MaTepuaJa

[TpoBenenne mnpe3eHTaUMid Ha 3aHATUSAX MpU  OOBSCHEHMHM HOBOI'O
MaTtepuaa - Hanbosee a3 pexTuBHas popMa MpeacTaBiIeHUs yueOHOro matepuaia. B
HUX BKJIIOYEHBl pa3lIMyHble HarjgaHble cpeacTtBa: (ororpaduu, pUCYHKU
CTaTUYECKUE WU JMHAMHYECKHE, JEeXKalllhe B OAHOW IUIOCKOCTH M B TPEXMEPHOM
MPOCTPAHCTBE, AaHUMALIUA U BUICOPOJUKH, Fpaduueckue aneMeHTsl. Mudopmanus 06
OCOOEHHOCTSIX CTPOEHMS, PAa3BUTHA, HACIEACTBEHHOCTH TPEJCTABIACTCA Kak
CHUCTeMa SIPKUX OIOPHBIX O0pa30oB, a ClIaliJbl HAMOJHEHbl CTPYKTYpHUPOBAHHOMN
uH(popMaIuel B JIOTHUECKONW MOCIEA0BaTeIbHOCTU. B 3TOM citydae 3a7eiCTBYIOTCSA
pa3iuyHble KaHaJbl BOCHPHUATHS OOYYaIOIIUMXCS, YTO TO3BOJIET 3aJI0XKUTh
uH(popmaIuio, Kak B (pakrorpauueckoMm, TaKk U B aCCOLIMATUBHOM BHUJE B MaMSTh.
3aHATUS CTAHOBATCA 00Jiee MHTEPECHBIMH WM HArjsiHBIMH, TOBBIIIAETCS YpPOBEHb
aKTUBHOW U OCMBICIICHHOU padOoThI, pOpMHUPYETCSI CUCTEMA MBICIIEOO0PA30B.

2. Ucnosab3oBanue HU(PPOBLIX 00pa30BaTeIbHbIX PECypPCcoB

CoBpemeHHbIN MH(GOPMAITMOHHBIN PHIHOK MpEIaracT YYUTENIsIM MHOXXECTBO
AJIEKTPOHHBIX MPOTPAaMM, B TOM UHCJIE€ H MPOrpaMMbl OOy4YeHHsS OHOJIOTHH.
AHanu3upysi Takue MPOrpaMMbl MO Y4€OHBIM MOAYJIAM (T€MaM), YUUTEIb MOXKET
OIMEPAaTUBHO BBIACIATh HEOOXOUMYIO HH(OPMAIUIO, TPEIOCTABIIATh €€ YUCHUKAM.
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Henp3s He ckazath 0 3HaueHuu MHTEpHETA U151 caMO00pa30oBaHUs YIHTEIs
Y UCTIOJIb30BaHUS OOTATEHIIINX PECYPCOB CETH IS MMOATOTOBKHU K ypokam. [Ipmuém
HE CTOWUT OTKa3bIBATHCS OT MOCEIICHHS aHTIIOSI3BIYHBIX CANTOB, TaK KaK Ha HUX MOTYT
OBITh OYCHDb HHTEPECHBIC WILTIOCTPAITUHU, KOTOPHIE MOYKHO COXPAHHUTh U UCIIOIh30BaTh
IIPH CO3JAaHUH MYJIbTUMEIUIHBIX TPE3CHTAIHH.
3a nocnegnue 3-4 rojla 3HAUUTENIHHO YBEIMYUIOCH YHCIIO MH(DOPMAITMOHHBIX
pPECypcoB 1O BCEM IIKOJbHBIM IMpeAMETaM. YUuTeldb OWOJOTMM MOXKET HalTH
noJie3HbIe 0030pHBIE MaTepHallbl B MHOTOYHMCIICHHBIX pedeparax, MOArOTOBICHHBIX
CTYJIEHTaMH M TIKOJbHUKaMH. VX MOUCK MOKHO OCYIIECTBIISITH Yepe3 CIPABOYHBIC
cepBephl pedeparoB http://www.referat.ru/, unu nouckoBsie cucteMbl. Ha cepBepax

U3BECTHBIX (upM mnpousBoguteneil CD-AUCKOB MpencTaBiIe€Hbl MPOCHEKTHl HOBBIX
IPOrpaMMHBIX MPOJYKTOB I HMOJAEPKKHU MpernogaBanus ouonsoruu. Hekotopsie u3
AJIEKTPOHHBIX YUYEOHMKOB MOXHO CKONMpPOBaTh HAa CETEBOW MJUCK M CJeNaTh
JOCTYIHBIM JJIsl BCEX MOJIb30BaTENEH HIKOJBHON ceTH. DTO MO3BOJISIET paboTaTh C
y4eOHBIMU MaTepuajaMl OJHOBPEMEHHO HECKOJIBKUM YdallluMcs, NOpU4YéM Ha
KaKJIOM pabo4yeM MecTe.

l'azera «buonorus» — npunoxenune k razere «llepBoe ceHTIOps» - UMeeT
ANIEKTPOHHYI0  Bepcuio  Ha  cailte  cepBepa  «llepBoe  ceHTsOps» -
www. | september.ru/ru/bio.htm

[Touck mHpopMaluu MO3BOJIMI IpoaHAIU3UPOBaTh MHTEpHET — pecypehbl AJis
U3YyYEHUs UCTOPUM CO3JaHMs KJIETOUYHOM TEOPUH, CTPOSHUS U KU3HEACSITEIbHOCTU
KJIETKU:

Y4enbie — TekcTOBasg HHPOpPMaLU O CO3AaHUM KJIETOUYHON Teopuu, oOrnorpadus
YUEHBIX, WX JOCTHKECHHS B OOJIACTH IUTOJIOTHH, THCTOJIOTHH, TOPTPETHl YUCHBIX,
wuttoctpanuu. Mctounuku: http://renesans.narod.ru, http://www.lyceum95.ru

['pynna yapTpacTpyKTYpbl KJIETOYHBIX MEMOpaH — METOJbl U 000py/I0BaHUE

MOP(O-XUMUIECKOTO aHanu3a OMOJOTUYECKUX 00BEKTOB. Uctounuk:
elmicro.8m.com
buonorus xnetku — yueOHas mporpaMma, Cojaep)Kamas TEKCTOBYIO

uHQOpMAIMI0O W WUIIOCTpAllMd 10 KCTOPUHM, METOAaM H3Yy4YeHHUs KIIETKH,
KU3HEHHOMY LMKy KIJIETOK, LUTOCKeneTy. Kaxkaplii pa3gen BKIIOYAET TECThI IS
npoBepku 3HaHui. McTounnk: www.biology.arizona.edu/cell bio/cell bio.html

CrtpoeHue KIETKHU - yueOHas nmporpamma, cojaepxaniasi HoJIpoOHYI0 TEKCTOBYIO

uH(OpMAIUIO, WJUTIOCTPAIMK, aHWUMAIMU TI0 HCTOPHH, METOJaM W3y4YeHUs U
ctpoenuto kietku. Mcrounuku: buomnoruss 2000 «OOyuaromue SHIUKIONEIUN,
/Ischools.techno.ru/, /doog/bio kletka

KuBas kjaeTka — HaOOp aHUMHUPOBAHHBIX WILTIOCTPAIIUN MO HMUTO(PU3UOJIOTHH
JKUBOTHBIX M PACTUTENBHBIX KJIeTOK. McTtounuk: www.cellsalive.com



http://www.referat.ru/
http://www.1september.ru/ru/bio.htm
http://renesans.narod.ru/
http://www.lyceum95.ru/
http://www.bioloqy.arizona.edu/cell%20bio/cell%20bio.html
http://www.cellsalive.com/

22

Bce mepeuncneHHOE HANpaBIEHO Ha TOBBIIICHUE KAauyecTBa MOJATOTOBKH
IyTEM Pa3BUTUSl Y CTYACHTOB TBOPYECKUX CHOCOOHOCTEH M CaMOCTOSTEIbHOCTH;
couetanne J(PGPEKTUBHOCTH HAy4deHHs] W THOKOCTH Yy4eOHOro Impoliecca;
MCTIONIb30BaHNE WH(POPMAIIMOHHBIX PECYPCOB B Y4€OHOM MpOIECCE; CYIIECTBEHHOE
pacuIMmpeHne TpaJuIuOHHBIX (GopM OOyUeHHS U T. 1.

8.MarepuajibHO — TeXHHUYECKOe o0ecnedyeHne U CIUIIUHbI

. KommniektHas Ouoxumudeckas jgadbopaTopus

. Muxpockon EBUVEU 2

. Tepmocrar

. Hentpudyra OITH 8

. Muxkpockon Jlromam 1

. Muxkpockon MBC 9

. [lepeHOCHOW KOHIYKTOMETP

. Mukpockon crepeockonuueckuiit. MBC-9 — 4 mir.

O 00 13 N L & W N —

. Mukpockon «JIromam— 1» - lmir.

. Mukpockon MBP -1 -5t

. Becwt Topsuonnsie BT — 500 - 1t

. Henrpudyra HIIM — 8 - lmr

. Tepmoctar - 1-1mT

. I'padpmpoexrop — Jlektop 1.

. Hoytoyk Acer (Aspire 9120) - lmt
. Tabnu1pl, ciraiiapl, KOJOIICHKH.

. Pedpakromerp

o
—_ O

— e
O 3 N LD B WD

. Kucnoponometp
. Juctunnstop

. Hentpudyra

. MydenpHas neupb

N NN —
N = O O

. Tepmocrar

N
W

. TUTpOBaNBHBIN CTOJI

)
~

. CymmnbHbld 1ikad

N
W

. pH MmeTpel

Tadoaunnl

6. CtpoeHue KIETKH, CTPOCHHE s/Ipa, CTPOECHHE OPraHOUJOB KIIETKH
(ammapar  T'ombmxu, OIIC, MHTOXOHIpUM, IUIACTHI , JIM30COM , BAaKyoOJdu ) .
Crtpoenue xpomocoMm , (otorpadguu mertadasHbIX IIACTUHOK, OMOCHHTE3 Oerka.
XuMuyeckasi CTpYKTypa HYKJIEHMHOBBIX KHCIIOT, OEJIKOB, KUPOB, yIrieBoaoB. Cxema
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oumocunTesa Oenka. Mwuto3 u Mero3. Craguu KIETOYHOro HHKIA. CXEMBI:
MOHOTHOPHIHOTO, AUTMOpUIHOTO ckpemuBanus. Hacnemosanue, lcmombp3zoBanue,
pa3paboTaHHBIX Ha Kadeape aBTOMATH3MPOBAHHBIX OOYYArOIIe-KOHTPOIUPYIOMINX
cucteM Ha Oase [IDBM.

CIEIIJICHHOE C TTOJIOM U KPOCCHHTOBEP, MOJUTHOPUIHOE CKPEIIMBaHHUE.
Knaccuduxanus mytanuii. Tabauiipl 1o ”3MEHYMBOCTH (KOMOMHATUBHAS,
MoauduKanroHHas ). KoHBepreHIus u TUBEPreHITU.
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JUCT U3BMEHEHUW (JOINOJITHEHU)
B pab0ouy0 IPOrpaMMy IO TUCIHUIUINHE « Y POBHH OPTaHU3AINH KUBBIX CHCTEM) TIO
Hanpasyieruto 06.03.01. buosorus (cneunanbHOCTh buonorusi, bakanasp)
Ha 2020-2021 yueOHblii roa

No OnemeHT (myHkT) PIIJ] [IepeyeHb BHOCUMBIX [Ipumeuanne
/1 M3MeHenuit (0M0THEHNN)

OOcyxeHa 1 peKOMEHI0BaHa Ha 3aCce/laHnu Kaeapbl

HammeHnoBanue xadenpbl

POTOKOI Ne OT «_ » 20 1.
3aBenyromuii kadenpoit

A.IO. I1aputos

IMoamucek, pacmidpoBka NOAIICH, AaTa



