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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

Juctummaa «L{uTomorus» OTHOCUTCS K AUCHUILTAHAM YacTH, GOopMHUpYyeMOl yJaCTHHUKAMU
oOpasoBarenbHbIX OTHOmIeHUH, broka 1. Jucummimuel (Moxynu) buomorumdeckoro Momyiis
y4eOHOTO TIUIaHa OCHOBHOW Mpo¢)ecCHOHANBbHOW 00pa30BaTeNbHOW MPOTPAMMBI  BBICIIETO
oOpazoBaHusi — TporpaMmbl OakamaBpwara 10 HampaBieHuto rnoarotoBku  44.03.05
[Tenarornyeckoe obOpa3oBanue (¢ AByMs MPO(UISAMH TMOATOTOBKHM), HANPABICHHOCTH (IIPOQMUIIb)
oOpa3zoBatenbHOil mporpammsl «I'eorpadust. buonorus», ounoit popmbl 0OyueHus.

JuctumiiiHa omupaeTcss Ha pe3yiabTaThl 00ydeHHs, cHOpMHpPOBAHHBIE B paMKax Kypca
VYueOHasi (O3HAKOMMTENbHAs) MpaKTUKa MO OOTaHUKE U 300JI0TUH, «XuMus», «boraHukay,
«300110rUg», «I"'HCTOIOTHY.

Pe3ynbrarhl U3ydeHUs] TUCHUIUIMHBI SIBISIFOTCSI OCHOBOM /ISl M3ydeHus: AUcuUIUIne «Teopus
ABONTIOIUNY, «['eHeTHKay.

1. [lepeyeHb MIAHMPYEMBIX Pe3yJabTAaTOB 00y4eHHsi (00pa3oBaTebHBIX Pe3yJabTaTOB)
10 JUCHUIINHE

Heabo ocBoenuss aucuuiiuHbl  «L{uTonmorus»  sABISETCS U3Y4YEHHE CTPYKTYPHO-
(GYHKIIMOHATBHOW OPTraHM3AIMK KUBBIX CHCTEM Ha KJICTOYHOM YpPOBHE, a TaKKe MEXaHU3MBI
npoaudepannu, CTapeHust U THOeTH KIETKH.

3agavell OCBOCHHS IUCIMIUIMHBI SBISETCS (OPMHUPOBAHHE Yy CTYAEHTAa IIEJIOCTHOTO
MpEJICTaBICHUsT 00 OCHOBHBIX STamax CTAaHOBJICHUS COBPEMEHHOW HAyKW IIUTOJIOTUH (KJIETOYHAs
Ouosiorusi) M €€ CTPYKType, 00 OCHOBHBIX KAaTE€ropusx, IMOHATUAX W Merojax. M3yuuts
CTPYKTYPHYIO OpPTaHM3AIMI0 SYKAPUOT, & TAKXKE MOJEKYJISAPHbIE MEXaHU3Mbl (PYHKIIMOHUPOBAHUS,

nponudepannu, crapeHus: U THOETN KIETKHU.

Komnerennus u OO0pa3zoBarenbHbIe Pe3yIbTATHl JUCIUTUTHHEI
UH/IUKATOPHI ee (3Tans! GOPMHUPOBAHUS AUCHUIIIMHBI)
JOCTHIKEHUS B 3HAeT yMeeT BJIaJEeT
JUCLUIUIMHE
[1K-11
Crioco6eH uCcnonb30BaTh
TEOPETUYECKUE U
NPaKTUYECKUE 3HAHUS IS
MIOCTAaHOBKH U PEIICHUS
UCCIIeIOBaTENbCKUX 3aa4
B IIpeIMETHON 00J1acTH (B
COOTBETCTBHUHU C
npoduaemM u ypoBHEM
oOy4deHus) 1 B 00J1acTU
00pazoBaHus
ITIK-11.1 ocymecTBisier OP-1 3naer
pa3IMYHbIE BHUIBI TPaJIUIIMOHHbIE U
PaKTUYECKON COBPEMEHHBIE METOIbI
JeSITeIIbHOCTH, HCCIIEIOBaHMS B
o0ecreunBaroye COOTBETCTBUH C
CaMOCTOSITENIbHOE npodunem
npuolOpereHue MOJTOTOBKH;
YYAIUMHUCS 3HAHUU, OP-2 3HaeT OCHOBHBIE
YMEHUH 1 HaBBIKOB B TIOHATHUS U
COOTBETCTBHUH CO onpeseNeHus
cneunuKoil pa3aenos T CLATUTMHBI
Ouosoruy, npodus;
ITIK-11.2 npumenser OP-3 ymeer
COBpPEMEHHbIE paboTaTthb C
HKCIIEPUMEHTAJIbHbIE MHUKpOnpenapaTamu,




METO/IbI PabOTHI C
OMOJIOTHYECKUM
00BEKTAMH B ITOJIEBBIX U
71a00pPATOPHBIX YCIOBUSIX

KOJIICKITHOHHBIM
MaTepuagamH,
cXeMamu;
OP-4 ymeer
aHAJTM3UPOBATh
COBPEMEHHBIC
HayYHBIC
JOCTUXKECHUS B
obnactu
obOpa3oBaHus U
npoduist
MTOITOTOBKH,
BBIJICIISATH U
CUCTEeMaTU3UPOBAThH
OCHOBHBIC HJICH B
HAyYHBIX TEKCTaX,
pedeparax;

I1K-11.3 npumensier
HaBBIKH KOMILJIEKCHOT'O
MIOWCKA, aHAJIM3a U
cucTeMaTH3aluu
uHpOpMAIIUHU TI0
U3y4aeMbIM IpolsieMam ¢
UCTIOJIb30BaHUEM
UCTOYHUKOB HAyYHOU U
yueOHOI JTUTEpaTyphl,
nH(pOpMaIMOHHBIX 0a3
JTAHHBIX.

OP-5 Brageer
METOJJaMU M3y4YeHHUSI
KU3HEICATEIIEHOCTH

Ha TKAaHEBOM,

KIJICTOYHOM,
CYOKJIETOYHOM U
MOJICKYJISIPHOM
YPOBHSIX;

OP-6 Bnazgeer
HaBbIKaMu cOopa,
00paboTKu, aHAIHM3a
U CHUCTeMAaTH3aliH
uH(popmauuu, a
Tak)Ke HaBBIKAMH
BBIOOpA METOJIOB U
CPEJIICTB pPEUICHUS
3a/1ay;

[1K-12

CnocoOeH BBIIETATD
CTPYKTYpHBIE SJIEMEHTHI,
BXOJISIINE B CUCTEMY
MO3HAHUS MPEIMETHON
obJyact (B COOTBETCTBUU
¢ mpoduieM U ypoBHEM
oOyueHus),
aHAIM3UPOBATH UX B
€JIMHCTBE COJICPIKAHUS,
(OpPMBI U BBITIOTHSAEMBIX

byHKIMMA

[TIK-12.1 mpumeHnsier
3HAHUS TIO0 HKOJIOTUU
pacTeHul,
MUKpPOOPTraHU3MOB,
KUBOTHBIX U
YeJI0BEKa;

OP-7 3naer
MOJICKYJISIPHBIC
MEXaHU3MBI
(G YHKIIMOHUPOBAHUS
KUBBIX CUCTEM Ha
TKaHEBOM,
CyOKIIETOUHOM,




MOJICKYJISIPHOM
YPOBHSIX OpraHU3aluu
OHOJIOrMYECKUX
CHCTEM
OP-8 3Haer
COBPEMEHHBIC
poOJIEMBbI KIETOYHOM
Oouooruu,
LIUTOJIOTHH,
THCTOJIOTHH,
MOJICKYJIIPHOU
Onoorun ¥ OMOJIOTHHU
pa3BUTHUSA U
Pa3MHOKEHUS,

[IK-12.2 Brimensger u
aHATM3UPYET
DKOJOTHYECKHUE
0COOCHHOCTU
OpPraHU3MOB,
HaIpaBJICHHBIC

Ha peanu3anuio QyHKIui
1 0COOCHHOCTEH MX
MIPOSIBJICHUS B Pa3HBIX
YCIIOBUSX CPEIbI
obuTaHus

OpTraHn3Ma;

OP-9 ymeer
BEISBIISTH
3aKOHOMEPHOCTH
KU3ZHEICATCIIEHOCTH
Ha TKAHEBOM,
KJICTOYHOM,
CyOKJIETOYHOM U
MOJICKYJIIPHOM
YPOBHSIX
OpTraHU3aIIN
OMOJIOTMYECKHUX
CHUCTEM,;

[1IK-12.3 ananusupyer
rio0anbHbIe
9KOJIOTUYECKUE
npo0JIeMbl; MPUMEHSET
6a30Bble TOHATHS
0o0IIEH DKOJIOTHHU,
HPUHIUITBL
ONITUMAIIEHOTO
OPUPOONOIb30BAHUS U
OXpaHBbI TPUPOJIBI,
COLIMANIBHO-
HKOJIOTUYECKUE 3aKOHBI
B3aMMOOTHOIICHUS
YeJI0BeKa U PUPOJIHI;

OP-10 Bnanmeet
METOJIaMH U
npueMaMu
OIIMCaHMS,
UJCHTU(UKAIUH,
KJIacCU(UKaLUH,
OMOJIOrHYECKUX
00BEKTOB,
MH(OPMALIMOHHBIX
TEXHOJIOTUH IS
pellIeHUs HAyYHBIX U
po¢eCcCHOHATBHBIX
CUTYaIlMOHHO-
JIOTUYECKHX 3aJ1ad;

[1K-15

Crnoco0eH omnpenensiTh
COOCTBEHHYIO MO3UIINIO
OTHOCHTEJIBHO
JMCKYCCHOHHBIX MTpo0OieM
npeIMeTHON 00acTH (B
COOTBETCTBHUHU C
npoduiIeM U YpOBHEM
oOyueHus)

I1IK-15.1. mposBisier
MHPOBO33PEHUYECKYIO
pedaekcuro mpu aHAIN3e
npo0JieM U TeHISHIUI
COBPEMEHHOM

OP-11 3naer
CTPYKTypHO-
(YHKIIMOHATIBHYIO
OpraHM3alMI0 TKaHEMH,
BIIUSIHUE (AKTOPOB




00ILIECTBEHHOH KU3HHU;

BHEIIHEN Cpebl Ha
(YHKITMOHATTEHYIO
MOPGOJIOTHIO TKAHEH,
TUCTOTCHE3 U
pereHepanmio;
OP-12 3naer
CTPYKTYpHO-
(GYHKIMOHATIBHYIO
OpraHU3aIII0
TKAHEBBIX CTPYKTYD B
OHTO- U (PUIIOTEHE3E;

[TK-15.2. nmposBiser
CIIOCOOHOCTH
apryMEeHTHUPOBAHO,
JIOTUYECKHE BEPHO U SICHO
BBIPaXaTh CBOIO MO3UIUIO
10 00CYK1aeMbIM
JTUCKYCCHOHHBIM
npo0jieMaM B COYETAHHH C
TOTOBHOCTBIO K
KOHCTPYKTUBHOMY
JTUAJIOTY ¥ TOJICPAHTHOMY
BOCITPHUSTHIO HHBIX TOYEK
3peHUs;

OP-13 ymeer
CaMOCTOSITEIILHO
WJIH C TIOMOUIBIO

npernoaBaTens
copMynupoBaTh

COOCTBEHHYIO

MO3UIIMIO 110
JIMCKYCCHOHHBIM

BOIIPOCAM,
UMCOIIIUM
MHPOBO33PEHYECKOE
3HaYCHUE,
noaoOpaTh
apryMEHTBHI ¢
MO3HIIMU HAYYHOTO
MHUPOBO33PCHUS,
OIUpAsACh HA
ABTOPHUTETHBIC
UCTOYHHUKH
nHpopManuu;

OP-14 ymeer

JIOTMYECKH BEPHO,
apryMEHTHPOBAHO U
SICHO CTPOUTD
YCTHYIO U
UCbMEHHYIO Peyb;

IIK-15.3. BoIensIET
KOHIICTITYyaJIbHYI0 OCHOBY
JUCKyCcCcUid 00
UCTOPUYECKOM H
COBpeMCHHOM pa3BI/ITI/II/I
00I111eCTBa, COOTHOCHT C
HEI0 CBOU
MHUPOBO33PEHYCCKHE
YCTaHOBKH, I'PaXkJaHCKYIO
TIO3UIIHIO U COITHATTBHYIO
MOTHBAIHIO.

OP-15 Bnaneer
HaBBIKAMU pabOTHI U
MIPUMEHEHHUSI B
o0pa3oBaTenbHOI U
Hay4HO-
HCCJIEI0BATEIbCKOM
JIeATEeIIbHOCTH
COBPEMEHHBIX
KOMITHIOTEPHBIX
TEXHOJIOTHUH.

2. O0beM MUCHUILUIMHBI B 3a4€THBIX €IMHUIAX € YKA3aHHEM KOJHYECTBA aKaJeMHUYEeCKUX
4acoB, BbIIEJEHHbIX HA KOHTAKTHYK padoTy ol0ydaroumuxcs ¢ nmpemnoaasaresieM (o0 BHIAM
Y4eOHBbIX 3aHATHIT) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IMXCs
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3. Conep:xxaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOe MO TemMaM (pa3jejaM) C yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMUYeCKNX YACOB U BHI0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeedeHHO20 HA HUX KOIUUECMEA AKADEMUYECKUX UACO8 U

6U008 YUeOHbIX 3aHAMUIL

HanmMeHnoBaHue pas3aciia u TCM

KonnyectBo yacoB no ¢popmam
OpraHu3aluu 00y4eHus

JleknmoHHbIE
3AHATHUS

JlaboparopHbie
3aHSATHUS

[IpakTnueckue

3aHATUA

CaMOCTOSITEIb-
Hasi pabora

9 cemecTp

Monayas 1. Beenenue B uurosnorur. Ilnazmaruyeckas
MeMOpaHa.

Mertoas! uccnenoBanus. Mictopust MeMOpaHOJIOTHUH.
XKunkocTHO-MO3anuHas MOJEIIb IJ1a3MaTHYECKOU
MeMOpanbl. ['nmukokanuke. Koprekc.

TpancmeMOpaHHBIN TpaHCIIOPT BelecTB. JINMTOCOMBI.

[EY
o

Mopayas 2. Bakyoasipuasi cucrema KjiaeTku. OnopHo-
ABUTATEJbHBIN annapart KJIeTKH.
CtpykTypHO-(QYHKIIMOHATIbHAS ~ OpTraHU3alUs
anmapara ['oybpku — Kiaccuukanus.

Amnmnapar BHYTPUKJIETOYHOTO nepeBapyuBaKHUS-
JIM30COMBI, SHJ0COMBI, THIPOJIa3HbIE My3bIPbKH.
[Tepoxcucomel. Ilopocomsl. IIporeacomsr. Ilopucteie
IJIACTUHKHU

Hurockener —  OenKM  IUTOCKeNETa,  DJIEMEHTHI
nuTOoCcKenera  (MUKpOQUIAMEHTBI,  MPOMEXKYTOUHBIE
MUKPO(QUIAMEHTBI, MHKPOTPYOOUKH) U  CTPYKTYpbI
KOTOPBIE OHM OPTraHU3YIOT (LIEHTPOCOMA, KT'YTHK).

OIlC,

10

Moayas 3. Cucrema 3HeproodecneyeHusi KJIETOK.
Anpo.

MuTtoxoHnpuu — MopQosorusi, OMOreHe3, XOHIPHOM.
DyYHKIIUN MUTOXOHJPUHU. DHEepreTuyeckas pyHKIus.

10




['eHoM MUTOXOHAPUN M €ro OTIMYMS OT T'€HOMa sfJpa.
MuroxoHpuu u crapeHue kietku. I' u K crparerus B
SBOJIIOLIUN KUBBIX OPTAHU3MOB.

SAnpo — obmas opranmsanus, (QyHKIUU. XPOMATUH —
GyHKIIMM W XUMMYECKas  OpraHu3anus, YpPOBHH
komnaktuzauu JJHK B coctaBe xpomaruHna.

Anpeimko. SnepHbrii OenKoOBBI MaTpukc. MemMOpaHbI

aapa, AJIEPHBIN IIOPOBBIN KOMILJIEKC,

HYKJICOIJIa3MaTUYECKUNA TPAHCIIOPT.

Moayas 4. Marpuunble cuHTe3bl. Kierounas 2 4 - 10
npojudepanusa. [larosorus KieTku.

MonexymsipHas 0rMa Ouosoruu. Obmas

XapaKTEePUCTUKA TPaHCKPUIILIHNH, TPaHCIISILUHY,

pemukannu JTHK. IIpoueccuHr MmakpoMoseKyd.
KneTounblii 1 MHUTOTHMYECKHMM IMKJI KIJIETKH — 3Tarlbl,
perynsmus. Mexanu3Mbl mpoiudepaiuu — MUTO3, MEHO3,
SHIOPENPOAYKLIHS.

Crapenne 1 THOCIb KICTKH.

Hroro mo 9 cemectpy 12 20 - 40

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUnIUHDL

Kparkoe cogep:kanue kypca
Mopayas 1 Beeaenne B uurosoruro. Ilnazmarnyeckass MmemOpana.

Beenenue. IIpenmer kierounoit Ouonoruu. Ilpenmer u 3amaunm mutosoruu. OnpeneracHue
nousatus «Knerka». CTaHoBieHHEe OMOIOTUH KJIETKU KaK Hayku. OCHOBHBIE IOJIOKEHUS KIETOYHOM
Teopur. MeTosbl uccieqoBaHusi Onomoruu KieTku. CBeToBask MUKPOCKOMUS. MeToIbl CBETOBOU
MHUKPOCKONHUHU. DJIEKTPOHHAsE MHUKPOCKONMS — MPUHLUMI METOJbl, TPAaHCMUCCHOHHAs U
CKaHUpYIOLas MUKPOCKOTIHSL. KonTpactupoBanue 00BEKTOB, yIBTPAMUKPOCKOIUS,
3aMOpaXMBaHUE — CKaJjiblBaHUEe. VIMMYHOTMCTOXMMHUYECKHE METO/bl HUCCIIEJOBAaHUN — MIPUHIMII
Mmerona. Meron aBropamuorpaduu. ®myopecuenius. Mertonq rubOpuamsaium N Situ.
@pakIMOHUPOBAHUE KJIETOK M KIETOYHOIO COAEPKMMOro. MeTon KIETOYHBIX —KYJBTYD.
[Mutodoromerpus. Kinerounas nnxeHepus. DBOTIOLUS KIETKH.

Ilnazmatnyeckass memOpana. Vcropus memOpaHonorud. Mojenu miIa3MaTHYECKUX
MeMOpaH, 00Ilas XapakTepUCTHKAa M XUMHYECKHE CBOMCTBA >KUIKOCTHO-MO3aWYHOW MOJIENH
I1a3MaTu4eckoil MeMOpanbl. CTpyKTypHas OCHOBa MeMOpaH: ABOMHOW CJIOM NTUOHMIOB M Oelka.
JlaTepanbHasi HOJBUAKHOCTh U aCCUMETPUYHOCTh MOJIEKYJ. Pa3ianuHble cBolicTBa pa3HbIX MEMOpaH.
@OyHKIMHU TU1a3MaTH4YecKoil MeMOpaHbl. bapbepHo - TpaHcmopTHas poiib. [TMKOKaIMKC, KOPTEKC.
TpancMeMOpaHHBII TIEPEeHOC HMOHOB U HHU3KOMOJEKYJSPHBIX COeIMHEHU. Be3uxkynspHbIi
TpaHCHOPT (PHI0- U FK301UTO3). Crennduyeckuit 3HAOIMTO3. PenenTopHas posib MmiIa3MaleMMBbl.
B3aumoneiicTBue ¢ CUrHaJIbHBIMU MOJIEKyJaMU. MEXKIETOUHOE y3HaBaHUE. AJre3uBHbIE OEIKU
(CAM- o6enku, cell adhesion molecules): kaarepuHbl, UMMYHOTJIOO0YIHHOIIOA00HBIE, CEICKTHUHBI,
UHTETPUHBI, OCJIKU TJaBHOTO KoMiuiekca rucrocoBmectumoctd (MHC — mejor histocompartabiliti
complex). KoHTakTel (CrmenuanbHble MEXKKICTOYHbIC COCIMHEHHUS): 3amuparoniie (IUIOTHBIC),
3asIKOpHBAIOIINE (CUETUIAIONIHE), (POKaTbHBIC, TECMOCOMBI, IIEJEBbIE, CHHAICHI, TJIa3MOJECMBI.
JIunnocomsl.

Moayanb 2 BakyoasipHas cucremMa KJIeTKA. ONOpHO-ABUraTe/IbHbIN aNNapar KJIeTKH.

BakyosnsipHasi cucTeMa KJETKHM: COCTABJAKOIIME KOMIOHEHTbI M (YHKIHH.
['panynspublit 3HO0MIAa3MaTHdeckuil petukynym (I'OP): ynbrpacTpykTypa KaHaloB, puOOCOMBI.
bonpmias w wmamas cybuactuma pubocombl, (QyHKIUH. PubGocombl mTpo — U IyKapuor.
[Tonmupubocombr. dynkuuu ['OP: cunTe3 cnennduueckux u MeMOpaHHBIX OEIKOB Ha pUOOCOMAX,
UX cerperamus; onopHas (pyHKIHs, ydacTHe B KJIE€TOYHOH mpoHunaeMocTH. KoTpaHCMHCCHOHHBIN
TpaHcnopt OenkoB. ['magkuii sHAOIIa3MaTHUeckuil petukyaym (I'9P): ynbTpacTtpykrypa, GyHKUINN



(cuHTE3 JMIUAOB, MOJMCAXapUIOB, MeTa0oauYeckas Je3aKTHBAllMg TOKCHMHOB IIPU IOMOIIU
depmenta muToxpom P-450, nenonupoBanue nonoB Ca). [TopucTeie MIacTHHKY.

Anmnapat ['oJb/)Ki B CBETOBOM M 3JIEKTPOHHOM MHKpockorne. OyHkiuu anmapara ['onbmpku:
CeKpeTopHasi, MOTU(PUKAIMS U COPTUPOBKA OEITKOB, BHYTPUKJIETOUHBIA TPAHCTIOPT, MOJIEKYJISAPHBIE
MeXaHU3Mbl (PyHKIIMOHMPOBAHUS NpeodpazoBaHus annapaTa ['obku B MUTOTHUECKOM IHKIIE.

AnmapaT BHYTPUKJIETOUYHOTO TEPEBAapUBAaHUS - JHM30COMBI - MOPGHOOHOXMMHYECKAs
opranuzanus, kiaccudukanus. OcoOEHHOCTH MOJIEKYJISPHOM M PELENTOPHOM OpraHu3anuu
MeMOpaH. OHJOCOMBI KAk IPEJM30COMHBIA  3Tall  BHYTPUKJIETOYHOTO  I€peBapUBaHUS.
['eHeTHueCcKUE TU30COMHBIE OOJIE3HMU.

ITepokcucomsl. [Topocomsl. [IpoTeacomsl. [lopucThie MIACTUHKH.

LuTocKeneT — OMOPHO-ABHMIaTe/ibHAsl cHCTeMa KJeTKH. Tpu cucrtembl (UIaMEHTOB:
IPOMEKYTOUHbIE, MHKPO(QUIAMEHTbI, MHMKPOTPYOOUKH. besnku, MOoJeKyasipHble MeXaHU3Mbl
JIBUTATENbHBIX (DYHKIMI HEMBIIICYHBIX U MBIIICYHBIX KJIETOK. TOHKOE CTPOCHHE MPOMEKYTOUHBIX
¢GuiaMeHTOB, MUKpPO(UIAMEHTOB, MHKpOTpyOouek. ILleHTpbl opraHM3anuu MHKPOTPYOOUEK.
JluHEenHBl U KMHE3UHBI — MOTOPHBIE Oenku. KieTouHbIN LEHTP: TOHKOE CTPOEHUE U XMMHUYECKUN
coctaB IpeoOpa3oBaHusi B MUTOTHYeCKOM Iukie. PyHkuuu. bazanbHble Tenbla, PeCHUYKU U
KTYTUKH: MOP(HO-OMOXMMUYECKas OpraHu3aIus, MOJICKYJISIPHbIE MEXaHU3MbI (PYHKITHIL.

Moayas 3 Cuctema 3HeproodecnevyeHus KjieTrok. Aapo.

Cucrema »3HeproofecmedyeHuss  KJIeTOK. MutoxoHapuu:  oOmas  MoOpQoIorus,
yABTPAaCTPYKTYpPHasi OpraHu3alus, Hapy)XHas M BHYTpEHHss MeMOpaHa, MexMmeMOpaHHOe
IIPOCTPAHCTBO, MHUTOIUIa3Ma — MaTpuKC. TUIBl OpraHu3aluy XOHJpUOMa (MUTOXOHAPUATbHBIN
PETUKYJIyM) U 3BOJIIOLIMOHHBIN CMBICT €ro (OPMHUPOBAHUS, MEKMHUTOXOHAPHAIBHBIE KOHTAKThI
(MMK). buorene3 wim aBTOPENpPOAYKIUS MUTOXOHApWH. ['naBHas (yHKIMS MHUTOXOHIPUH —
cunte3 AT®. I'mukonus. [ukn Kpebca, 6enkoBo-hepMeHTHBIE KOMILIEKCHI JIbIXaTeIbHON LEMH H
BHYTpPEHHEH MeMOpaHbl M (pepMEeHTHI OKHCIUTENbHOTO (ochopmmmpoBanus — ATD-cunrerasa,
COIIPSDKEHHBIE  IIETIbI0  MEepPeHoca  3JIEeKTpOHOB.  MexaHusMm  pabGotbl  kommuiekca I
XeMoocMOTHYECKas Teopust MuTuenia o CONnpsKeHUH OKHUCIeHUs! cyOcTparoB ¢ cuHTe3oM ATO.
[Tonoxxenns teopun. OKHCIUTENBHO-BOCCTAaHOBUTENbHASA NeTis. [IpoToHHele Hacocsl. CTpoeHue
MUTOILIA3MbI (MAaTPUKCa) MUTOXOHJApUNA. ['€HOM MUTOXOHIpUI U €ro OTJIMYMS OT I'e€HOMa spa.
MuUTOXOHApUM M CTapeHHe KJIEeTKU. I U K cTpaTerus B 3BOJIOIMM >KUBBIX OPraHU3MOB M DO
muToxoHipuil. ADK. Anonto3 1 MUTOXOHApUU. MUTOXOHApUATbHbIE OOIE3HU.

POyHKIMOHAJIBHAsA Mop(osorust siapa. Posb spa B )KU3HENEATENBHOCTH KIETKU. S iepHbIe
KOMIIOHEHTbI MPOKApUOT W OpraHu3alus sjpa SyKapUOTHYECKOW KJIETKH (saepHas o000JIouKa,
XPOMATHUH, SAPBIIIKH, KapHOIUIa3Ma U AJEpHBIA OENKOBBIH OCTOB). XpPOMAaTHH U XPOMOCOMBI.
Xumunueckuit cocraB xpomatusa: JJHK, 6enku (rucronsl, Herucronossle PHK). I'erepoxpomarun u
syxpoMaTuH. JIBa (DyHKIIMOHAJIBHBIX COCTOSHHSI XPOMOCOMBI: HMHTEp(}a3HOE U MHUTOTHUECKOE.
O6mast Mop(hoNOTHsT MUTOTHYECKUX XPOMOCOM, Kiaccupukaius, XuMuieckuit cocras. Kapuorur.
ITpocTpancTBeHHas nokanu3anus xpoMmocoM B sape. JJHK xpomaruna. YHMKanbHBIE, YMEPEHHO
MOBTOPSIIOLINECS] U BBICOKOIMOBTOpSIOLIMECS MocienoBaTenbHocTy (carreumuthelie) JHK B
KUHeTHKe peakuuu peHatypauuu (rubpuamsauuu) JHK, wux ¢ynkuuonanshas poas. JJHK
LHEHTPOMEP M TEJIOMEPHBIX YYacTKOB. benku XpomaThHa: TUCTOHBI M HETMCTOHOBBIE OENKH.
CeoiictBa u ¢yHkiun OenkoB B kommnaktuzauuu JHK. VpoBau komnaktuzammu JIHK:
HYKJIEOCOMBI, HYKJIEOMEPHI, TIETJIEBbIE TOMEHbI, XPOMOMEPHI, XPOMOCOMBI.

SAnepubiii  OenxoBbiii marpukc. Xumudeckuid cocraB ([AHK, PHK, docdomunmmsr).
CTpyKTypHBIE KOMIIOHEHTHI SJE€PHOrO OEIKOBOrO MATpPHKCA: JIAMHUHA, OCTOB M «OCTaTOYHOE»
anpeiiiko. MAR-SAR (30HBI CBSI3bIBaHUS C MATPUKCOM), PEIUIUCOMBI ((pepMEHTHI peIInKaTUBHOTO
komruiekca). PHK Beicokomonekymnsipaas, pudbocomnasi. CriytalicoCOMBI.

SIpBIIKO- HMCTOYHUK pPHOOCOM. SIIPBIMIKOBBIM OpraHu3aTop — CIEHUATIN3UPOBAHHBIN
y4acTOK XpOMOCOMBI. Ammunduxanus sjapsimiek. CTpykTypa W THUIBI SAPBINIKA, XUMHYECKUN
cocraB. Crtpoenne u QyHnkuuonupoanue reHoB pPHK. benku sapsimek. HekxanoHmueckue
byHKIIUN SJIPBILLIEK. PHII-xoMnioHEHTHI sanapa: MIEPUXPOMATHHOBBIE bubpubl,
NEPUXPOMATHHOBBIE TPaHYJIbl, ”THTEPOXPOMATHHOBBIE TPAHYJIBL.

SAnepnas obonouka. CTpyKTypHasi OpraHu3alysi Hapy>KHOM U BHyTpeHHel MeMOpaH. SnepHas
nopa (TOHKOE CTpO€HHE, XMMHYECKHH cOCTaB M (YHKUMH). SAepHBI LUTOIUIa3MaTHYECKUI



TpaHcnopT (maccuBHBIM W akTuBHBIM). NLS — mocimegoBaTenbHOCTH aMHUHOKHCIOT y OCJKOB,
TpaHcoptupyeMbix B sapo: NES — mocrmenoBarenbHOCTH — aMHUHOKHCIOT y  OCNKOB,
TPAHCTIOPTUPYEMBIX Yepe3 SJIEpHYI0 000I0UYKY B IUTOIUIAa3MYy. SaepHas 000104Ka B MUTOTHYECKOM
LUKJIE.

Monyab 4 MaTtpuunblie cunTe3bl. Kiterounasi nposmdepanus. [laTonorus KieTku.

MexaHu3Mbl KJIETOYHOrO JejieHusl. MuTo3: OHOJOTHMYECKH CMBICH, TIOHITHE O
MUTOTHYECKOM IKie. [lneBpo- u opromuto3. Mopdonorus u MOJEKyJIspHble MEXaHU3MBI (a3
MUTOTHYECKOTO IuKiIa. CamocOopka MHKpOTpyOOUeK. DHepreTudeckoe 00eCleYeHHe MHTO3a.
Perynauus MUTOTHYECKOW aKTUBHOCTH. KOHTpOJBHBIE TOUKM MUTOTHYECKOro nukia. [lonsrue o
YEeK-TIOWHT — CHUCTEME: CEHCOPbI, AaTYuKH, 3 dexToprl. DakTOpbl aKTUBAIIUHU U OJ0KaIbl MUTO30B.
®daxkTtopsl pocta. ['eHsl pannero u otinoxeHHoro orseta. Kackan kommiekcoB CAK- nuUKIMH.

Meiio3 — 0coObIl CIOco0 JeNeHHs KJIETOK. 3UTOTHBIM, TaMETHBIM M CIOPOBBIA Meio3. |
MeHoThYeCKoe JAelieHue, ocoOeHHOocTH mpodasel. |l MelioTmueckoe nenenune. CUHENTOHEMHBIN
KOMILIEKC. bruosornueckuii cMpIci Melo03a. DHA0PENPOAYKIUs, TOJIUTEHHS, SHIOMUTO3.

HentpanbHass gorma MoJiekyJasipHoii Oumosorum. IlaTtosorms wkierku. Perukarus
OaktepuanbHbIX U dykapuotrdeckux JJHK. Mexanusm permukanuu JIHK: momykoHcepBaTHBHOCTB,
KOMIUIEMEHTAPHOCTh, TPEPHIBUCTOCTh, AHTHHAMPABICHHOCTh, MOTPEOHOCTH B 3aTpaBKe. benku
perMKauuu sykapuor. Muunmanus, snonranus, tepmuHauus u npoueccuHr JIHK. Ilpunuun
TpaHckpunuuu, 3tanel cuaTe3a MPHK. [NpuHnun tpancnsmum — coOCTBEHHO OMOCHHTE3 OenKa.
Wuunmanus, snouranus, repmuHanus. [Ipoueccunr 6enka.

Teopun crapeHuss KieTku - ceHecueHius. OmyxoneBas TpaHchopMmanus kietku. ITKDT —
amonTo3, MPOorpaMMHUPYEMbIN HEKPO3, ayTodarus, MUTOTHYECKasi KaTacTpoda, anonTo3-HeKPO3HbIE
KOHTUHUYMBI.

4. TlepedyeHb Yy4eOHO-MeTOAMYECKOro o0ecneyeHHs] AJsl CAMOCTOSITEIbHON PpabdoOThI
00y4YaKOIIUXCS MO TUCHHILINHE

CamocTtosTenbHas paboTa CTYACHTOB sIBIsieTca 0co0oi (opMoil opraHuzanuu y4eOHOTrO
npoliecca, MpeaCTaBystoNas co0ol MIaHUPYEMYO, I03HABaTEIbHO, OPraHU3allMOHHO U METOINYECKU
HaIPaB/IEMYIO JEATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYH) Ha JOCTUKEHUE KOHKPETHOIO
pe3yJibTaTa, OCYIIECTBISIEMYIO 0€3 PSIMOM TOMOILM MPETIo1aBaTellsl.

CamocTtosTenbHas paboTa CTYACHTOB SIBISIETCS COCTAaBHOM 4acThi0 yueOHOU pabOThl M UMEET
HENbI0 3aKpeIyieHHEe W YIiyOJIeHHE TOJIyYeHHBIX 3HAHUH M HaBBIKOB, MOWCK M MpHOOpeTeHHE
HOBBIX 3HAHUM, a TAK)KE BBIIOJIHEHNE YU€OHBIX 3a/IaHUM, MOATOTOBKY K MPEJICTOSIIUM 3aHATHIM U
sk3ameny. OHa TMpeaycMaTpuBaeT, Kak MpPaBWIO, pa3padOTKy pedeparoB, HAMHCAHUE OKIA/IOB,
BBHITIOJTHEHHE TBOPYECKUX, WHAMBHAYAIbHBIX 3aJaHUl B COOTBETCTBHH C Y4eOHOIl mporpamMmoin
(TeMaTHYEeCKUM IIJITAHOM U3YYCHHS JUCHUIUIMHBI). TeMa i TakoTO BBICTYIJICHUS MOXET OBITh
mpeJioKeHa MpernojaBareieM Wid u30paHa caMUM CTYAEHTOM, HO MaTepuan BBICTYIUICHHUS He
JOJKEH ~ AyOnupoBaTh  JIGKIMOHHBIM — Marepuas.  PedepaTuBHBII  MaTepuan  CIY)KUT
JOTIOTHUTETbHOU HH(pOpManuen Ui paboThl Ha MPaKTUYECKUX 3aHATHsIX. OCHOBHAS 11€Th JAHHOTO
BHUJa paboOThl COCTOUT B OOYYEHHU CTYAEHTOB METOJAM CaMOCTOSITENIbHON padoThl ¢ y4eOHbIM
MaTepuanoM. [ MOJHOTHI YCBOCHUS TeM, BRIHECEHHBIX B MPAKTHUECKUE 3aHATUS, TpeOyeTcs paboTa
¢ nepBoucTouHuKamu. Kypc mnpeaycMaTpuBaeT caMOCTOSITENIbHYIO pabOTy CTYIEHTOB CO
crenuanbHoil  nureparypoi. Crenyer OTMETHTh, YTO CaMOCTOSTeNbHas padoTa CTYAEHTOB
pe3ysibTaTMBHA JHIIb TOIJA, KOIJAa OHAa BBINOJHIETCA CHUCTEMaTHYeCKH, IIJJAHOMEPHO U
LeJIeHAPaBICHHO.

3amaHusl ISl CaMOCTOSITENIbHOM paboThl MpeaycMaTpUBAIOT MCIOJIb30BaHUE HEOOXOIUMBIX
TEPMHHOB U TMOHATHI MO mpobiemaruke Kypca. OHM HalEIMBAIOT HA MPAKTHYECKYIO paboTy Mo
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubiamorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
HMCTOYHUKOB MH(OPMAIIIH, WLTIOCTPATUBHBIX MAaTEPHUATIOB. 3aJaHMs M0 CaMOCTOSTENBHON padoTre
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOTOTHUTEIHLHON MPOPabOTKH.

OO6muii 06beM CaMOCTOSITENbHOM pabOThHI CTYACHTOB IO IUCIUIUIMHE BKIIOYAET ayTUTOPHYIO
Y BHEAYJUTOPHYIO CAaMOCTOATEIbHYIO paboTy CTY/IEHTOB B TEUEHHE CEMECTpaA.

AynuTopHasi caMOCTOsITeNIbHas paboTa OCyIIeCTBIsieTCs B (hOpMe BBHITIOJHEHHUS TECTOBBIX
3alaHui, Kelc-3a/1ad, THUCHhMEHHBIX TPOBEPOYHBIX PA0OT MO JAUCHMIUIMHE. AyAUTOpHAs



camocrosiTeNnbHas pabora obecriedeHa 0a30i TECTOBBIX MaTepuajoB, Keic-3afad Mo paszziesiaMm
JTUCUHUTIITUHBI.

BHeaynuropHas camocrosiTesibHas paboTa ocyniecTBisiercs B hopmax:

- TeCTHpOBaHUE. Bompockl MO caMOCTOATEIHHBIM pPAa0OTaM BKIIOYEHBI B J1a00paTOpPHBIC
3aHATUA U B OJIOKU TECTUPOBAHHUS.

Pexxum TecTupoBaHMs — KOMIIBIOTEPHOE TECTUPOBAHUE MPOBOJUTCS B TPyNIe B TeueHue 45
MuHyT. Kaxnapiii 6ok Tecta BriatouaeT B cedst 50 TecToBbIX 3amanmil. [Iporpamma dopmupyer
BapHaHTHl (KKl pa3 HOBBIC) MO3BOJSET HCIPABUTH BHIOPAHHBIN BapuUaHT OTBETA, MPEPHIBACT
paboTy CTYIEHTOB IO OKOHYAaHUU BpeMEHHU TecTupoBaHue. [locie 4ero BBHIBOAUT MOTYyYEHHBIN
ctyneHToM Oami. [Iporpamma mo3BosisieT caenaTh pacnedyaTkd BapHaHTOB U MOJy4YEHHbIE Oasuibl
TECTUPYEMOU TPYNIbl CTYAECHTOB. TecToBble 3aJaHUs 3aKPBITOIO THIIA, HA COOTBETCTBUE, C
PUCYHKOM, JOMNOJIHUTh BBIpaXXEHHE, 3aKOHUUTH omnpeneneHue. Bapuantsl orBera — 1. Huke
MPUJIAraeTcs HEKOTOPBIN NMEPEeUeHb TECTOBBIX 33aJaHUI U3 Pa3IMYHBIX OJIOKOB JAHHOTO Kypca.

TecroBble 3a1aHUS:

- OTKPBITOTO THIIA,
- 3aKPBITOTO THIIA,
- Ha COOTBETCTBHE,
- Ha MOCJIeIOBATEILHOCTD MPOIIECCOB,
- C pUCYHKaMH.
Pe)xuM TecTHpOBaHHUS:

- Bpems — 45 MuH

- 3agaauii - 50

- HaBHUTAIHsI 10 33JaHUSIM C BO3MOYKHOCTBIO PEIAKTHUPOBAHS OTBETOB

- aBTOMAaTUYECKOE OTKJIFOUEHHUE ITPOTrPAMMBbI TECTUPOBAHUS 110 HCTEYCHUH BPEMEHU TECTUPOBAHUS

- BBIBEJICHHUE PE3YJbTATOB TECTUPOBAHMSI B OaJlIax

- KoHBepTauus 6amnos B oieHKy — 0 - 30- HeynoBieTBoputensHO; 31 - 38 — yaoBierBoputensHo; 39 -
45 — xoporo; 6omnee 45 — OTIAUYHO.

Ilpumepnulii nepeuens mecmoewix 3a0anul

Hyxkaeorun — 310 MOHOMeEP

1. Genkos;

2. HYKJIEMHOBBIX KHCIIOT;

3. JKHPOB.

IHosmnenTua odpasyercs myrem:

1. B3auMozecTBYSI aMUHOTPYIII JABYX COCEIHUX aMUHOKHUCIIOT;

2. B3aUMOJICHCTBUS aMHUHOTPYIIIBI OJJTHOH aMHUHOKHUCIIOTHI U KapOOKCHIIBHOW TPYIIIBI
JIPYroi aMMHOKHUCIIOTBHI;

3. B3auMoJeicTBUS KapOOKCUIIBHBIX IPYIII ABYX COCEHUX aMUHOKHCIIOT.

Yuacrok IHK, pa3nensironiuii ABe HyKJI€0COMbI, HA3bIBAIOT:

1. conenowun;

2. JHHKED;

3. THUCTOH.

C pudocomoii B3aumoaeiictsyert net.is tpancnoptHoii PHK:

1. JurunpoypuauioBast

2. TlceBmoypuamioBast

3. JlononHuTeNbHAS

Cunre3 novyepuux ueneii JIHK ocymecrBisiercs:

1. or 5’ xonma k 3’ xommy;

2. or 3/ konma k 5/ KOHILY;

3. Ha BeJylIel U OTCTAIOLICH LEensIX HalpaBIeHUE CUHTE3a POTUBOIOJIOKHO.

Tpanckpunuus — 3102

1. Ilpouecc camoxonupoBanus JJHK ¢ oOpa3oBaHnem IBYX HUJIEHTUYHBIX JOUYEPHUX
MOJIEKYJT;

2. Ilpouecc nepenuceiBanus nHGpopmanuu, conepxamieiics B PHK, B popme THK.



3. Tlpomecc nepenuceiBanus nHdopmaiuu, conepxameiics B JJHK, B hopme PHK
YuacTok Ha 00J1b1IONH cy0UacTHLIE PHOOCOMBI, I/le JTOKAJIN3YeTCSl CTPOSIIMICS MenTHI,
Ha3bIBaeTCH:
1. aMUHOALMJIBHEIN;
2. NEeNTUIWIbHBIN;
3. WHUIUUPYIOIIHIA,
4, neanalIbHBIN.
ITocTaBbTe B HY:KHOM mOcJieaoBaTeJbHOCTH ypoBHM KomnakTuzauun {HK ¢ yuactuem
0eJIKOB B COCTaBe XPOMATHHA:
. XPOMOHEMHBIHN, HYKJICOCOMHBIH, CynepOUTHbIN, ETEIIbHO-TOMEHHBIN, XPOMOCOMHBIH
. HyKJIeOCOMa, CyTepOu/I, MeTeIbHO-JOMEHHBIH, XpOMOHEMa, XpOMOCOMa
. CynepOu1, meTeabHO-TOMEHHBIN, XPOMOHEMA, XpPOMOCOMa, HYKJIEOCoMa
. HyKJIeOCOMa, CymnepOui, XpoMOHEMa, eTeIbHO-T0MEHHBIH, XpOMOcoMa
. HyKJIeOCOMa, CyrepOu/i, meTeabHO-TOMEHHbIN, XpOMOCOMa, XPOMOHEMA
MogeJib cTpOeHHs MIA3MATHYECKOH MeMOPaHbl «0yTepOopoaay NpeaI0KuIn
1. I'pennens u Pobeprcon
2. T'oprenp u Jlaycon
3. T'oprens u I'penaens
4. Jlaycon u Jlanuenu
5. Pobeprcon u Jlaycon
CMena MoJieKyJl JIMIHMIOB JPYr OTHOCHTEJIBbHO [pyra B IpeldejaX MOHOCJIOA
IJIA3MATHYeCKO MeMOpPaHbl HA3bIBAETCSA
1. l'om
2. Kunr
3. @mun-domn
4. JlatepanbHas nuddysus
5. Tpanc
I'nuxkoxkanukce GpopmMupyrOT
1. VYraeBoubr+oenku
2. YrneBoAbIHIUIHIbI
3. YriueBoabIHKUPHBIE KUCIOTHI
4. YrieBoAbl+0enKu, yrieBOAbI U IbI
5. YrneBoabI+0enKy, yriaeBoAbI-HKUPHbIE KUCIOTHI
«... KOHTAKT 00ecne4ynBaeT KOMMYHMKALIMOHHOE COeJUHECHHUE KJIETKH, Yy4aCTBYIOLIeH B
NPAMOIi nepeaaye HOHOB M MAJIBIX MOJIEKYJT (KAPAUOMUOLMT)
1. mecmocoma
2. 3aMOK
3. mpocToii
4. MIIOTHBINA
5. mieneBoi
Bri0epuTe npuMep pudoCOMbI IPOKAPUOT
1. 50S+30S=80S
2. 60S+30S=80S
3. 50S+40S=70S
4. 50S+30S=70S
5. 60S+40S=80S
Omnpeneanre THIIBI (PUIAMEHTOB B 3aBUCMMOCTH OT AHAMETPA: MUKPOTPYOOYKH
10 um
6-8 HM
~25 HM
9 Hm
. =20 M
Bri0epuTe 0€JI0K, KOTOPBIN SIBJIAETCHA NPeACTABUTEIEM IIPOMEKYTOYHBIX BOJTOKOH
1. BumeHTuH

DN AW~

AR A



2. Bunnun

3. CnexTpuH

4. Iluroxana3uH

5. dannonaun

K BakyosisipHO# cHUCTeMe He OTHOCATCS OPraHe/ bl

1. Ilepoxcucomsl

2. JInzocoMsl

3. OP

4. PubGocombl

5. Anmapar ['onbmxu

Besku, koTopbie (OPMHUPYIOT MOPOBBIii KOMILIEKC, HA3bIBAIOTCS
1. I'noGynsipHBIE

2. OubpuIIIApHbIE

3. MAR-6enku

4. IMnopTUHBI

5. Hykneonopunsl

Boi0epure Te GpyHKIHM, KOTOPbIE BBINOJIHSIET arpaHyasipHbIi JP
1. TpaHCHOpT BElIEeCTB U OMOCHHTE3 OEITKOB

2. NETOKCHKAIWs U CHHTE3 ()EPMECHTOB

3. JeTOKCHKAIHs, TPAHCTIOPT BELIECTB, CUHTE3 INIMKOTeHA, JTUIHI0B
4. CUHTE3 IVIMKOTEHA U OEJIKOB

3a cuer 4ero nogaep:xxuBaercsa pH=5 B in3ocomax A5t HHAKTUBAUUH (PePMEHTOB?

1. nonos O2

2. nonos N

3. monos C

4. nonoB H

Teopusi Maprunoromuu OJ10BHUKOBA 00bsICHSIET padoTy
1. «cuerdnka» KJIETOUYHBIX JEICHHUH

2. TEHOB JIOJNTOJICTHS

3. TPOSIHCKHMX T'€HOB

4. cnenuuUECKNX XPOMOCOM

7KM3HEeHHBIN NHMKJI KJIETKH BKJII0OYaeT B ce0st

1. GotG1+S+G+M

2. vactb G1+S+G2+M

3. Gotuactp G1+S+G2+M

4, GotG1+Go+M

MeracrasupoBaHue — 310

1. NpOHUKHOBEHME OITyXOJIEBBIX KJIETOK B 3/I0POBYIO TKaHb
2. ToTeps KOHTAKTHOTO TOPMOKCHUS

3. U3MEHEeHHE IIUTOCKeIeTa

4. oOpazoBaHUE BTOPUYHBIX OYAroB OMYXOJEBOT0 POCTA B 3/I0POBBIX TKAHAX
Hyxneocoma Bk/1o4aer B cedst

1. HerucroHoBbIN KOp, IMHKEepHYIO JJHK

2. Ha, ructoH, nmunkepnyto JJHK

3. JHK, Hi, ructons!

4. THCTOHOBBIN KOp, TuHKepHY0 JITHK

B kakoii 30He saapbimka pacnosoxkedbl PHK-Tpanckpunrsi?
1. cnabookparieHHON

2. GuOpmILISIpHON

3. TpaHyJIsIpHOH

ITorox MeMOpaH B KJIeTKe IPOUCXOJAUT B HANIPABJICHUH ...

1. anmapar I'onbmku — arpanynsipasiii OP — rpanynspasiii OP — nnazmaTuyeckas MmeMOpaHa

2. TpanyispHbIi OP — anmapar ['onbpku - T1a3Matudeckas MeMOpaHa
3. ia3MaTuyeckas MeMOpana — anmapar ['onb k1 — rpanyssipHblid OP



4. arpanynsapubiii OP — anmapat ["osbku - TurazmaTudeckas MeMOpaHa

Kakmue nponeccsl nporekawT B npogasy MuTo3a?

1. dbopMupoBaHHE MUTOTUYECKOTO alIapara, peKOHCTPYKIIMS siipa U AIpbIIIKa,
perukanus JTHK

2. hopMHpoBaHHE MUTOTHUYECKOTO armapaTa, peopranu3aius sjipa, 1eMOHTaX SAPBIIIKA,
CHupagu3alus XpoMaTuHa

3. JI€MOHTaX s/ipa, AIpbIIIKA, MUTOTHYECKOIO annapara u Cliupain3aius XpoMaTHHa

4. pEeKOHCTPYKIUS MUTOTHYECKOIO annapara 1 XpoMaTuHa, peopraHu3anus sjapa u
ATIPBIIIKA

XOHAPHOM KaK HUTEBHIHbII PeTHUKYJIYM NpeACTABJIEH B

1. xapauomuonuTax, HeAU(PGepEeHIIMPOBAHHBIX KJIETKAX

2. cumIuiactax u HeauddepeHIIMPOBaHHBIX KIIETKaX

3. KapIMOMHUOIIUTAX, Y XJIOPEIUIbI, B CUMILIACTAX

4. Bce BapHaHTbHI BEPHBI

JlaMmuHa — 310

1. 6enkoBas MIaCTUHKA JIpa C XpPOMAaTHHOM

2. 6enkoBas IUIACTUHKA

3. COKpaTuTenbHas MIACTHHKA

4. XpoMaTuH

MuTOXOHAPUAJbHBIN TeHOM 00rarT .... NapamMmu

1.1y
2. I'-I0
3. V-1
4. T-A

Cumyayuonno-nozuueckue 3a0aqu

1. 3BecTHO, YTO B COCTaB HYKJIEHMHOBBIX KHCIOT BXOJAT pa3jIM4HbIE a30TUCTHIE
ocHoBaHus. Kakue a30THUCTBIE OCHOBAHMSI HAJ0 IOMETHTh HM30TONOM JJisi HM30HPATEIBHOTO
BBISIBIICHHSI B KJIETKE METOJI0M aBTopaauorpaduu cunresupyembix JJHK nu PHK?

2. Ha Tpéx mpenaparax mpeAcTaBleHbl KIETKU. Y OJHOW - XOpPOIIO pPa3BUTHI
MUKPOBOPCUHKH, Y PYTOM - pECHUUKH, TPEThsI UMEET JJIMHHBIE OTPOCTKH. Kakas U3 3TUX KJIETOK
CHenualIn3upoBaHa Ha MPOLECC BCAaChIBaHUsA?

3. 3a mpexenaMu TuTa3MaJeMMbl HAXOJAATCS MOHBI, KOHIEHTpAIHsS KOTOPHIX HIDKE, YeM B
KJIeTKe. BO3MOKHO JIM MX NMOCTYIUIEHHE B KIIETKY?

4. Tlpu uccnenoBaHuM Ma3ka KpoBH OOJBHOTO B jieikouuTax (HelTpoduaax) oOHapyKEHbI
6axrepun. Kak onu Tyna nomnanu?

5. Ha cB0oOOAHON NOBEPXHOCTH KJIETOK OOHApyKE€Hbl CTPYKTYpbl, B KOTOPBIX MOJ
AJIEKTPOHHBIM MHKPOCKOIIOM BHJHBI 9 map mnepudpepuyeckux ¢ 2 mapbl LEHTPAIbHBIX
MUKpOTpyOouek. Kak Ha3pIBatOTCs 3TU CTPYKTYpPHI, U KaKOBa UX POJIb?

6. Ilog 57EKTPOHHBIM MHUKPOCKOIIOM BHJHBI MHOXECTBEHHBIE MEJIKUE BIISTYUUBAHMS
IUIa3MaJIEMMbl  KJIETKM U CBeTJIble My3bIpbkU. O KakoM TpOIecce CBUJIETENBbCTBYIOT 3TH
HaOmroaeHus?

7. B knerky mnpoHUK (akTop, HapyllaloIUi LEeJO0CTHOCTh MeMmOpaH sm3ocoMm. Kakue
MO’KHO OXH/1aTh U3MEHEHUs?

8. Ilpum 3arape B KJeTKax KOXXH TOSBISIFOTCS TPAaHYJbI MUTMEeHTa. K KaKuM CTPYKTYPHBIM
AJIEMEHTaM OTHOCSTCS 3TU TpaHyJbl?

9. M3BecTHO, UTO MOJIOJIBIC ¥ OBICTPOPACTYINHE KIIETKH HMEIOT 0a30(DHIBHYIO IIUTOILIA3MY.
YeM 3T0 MOKHO OOBSCHUTB?

10. B pe3ynbTare neiCTBHS MOHU3UPYIOMIECH paJuallii B HEKOTOPBIX KJIETKAX MPOUCXOIUT
paspyleHe OTAeNbHBIX opraneul. Kakum o0pazom OyayT yTHIN3UPOBATHCS KIETKOW UX OCTATKU?

Ilpumepnvie memot pecpepamos
e (CBeroBast MUKpOCKONHUs. MeTOIbI CBETOBON MUKPOCKOIIHUHU.



e  DIIEKTPOHHAS] MUKPOCKOIHSI — IPUHIIUI METObI, TPAHCMUCCUOHHAS U CKaHUPYIOIIas
Mukpockomnus. KonTpactupoBanue 00beKTOB, yIbTPAMUKPOCKOIHUS, 3aMOpPaKUBaAHHE —
CKaJIbIBaHHE.

¢ MMyHOTHCTOXMMHUYECKHE METO/IbI HCCIIEIOBAHUMN — IPUHIIUIT METO/IA.

e  Mertoa aBropaauorpadpun. dayopecienius. Meroa rudpuausanuu in Situ.

e  DpakMOHUPOBAHHE KJIETOK U KIETOYHOTO COJIEP>KUMOTO.

e MerTo/1 KIETOYHBIX KYJIBTYP.

e [lutodoTtomerpusi.

e  KieTtouHas MH)KEHEPHUS.

e  XuMHUECKas OpraHu3anus KJICTKH.

Ha camocTosiTe/IbHOE H3yUeHHEe BbIHECEH MaTepHaJl [0 TeMaM:

- Ucropus MeMOpaHOIIOTHH.

- Penreniropuas posib miiazmManeMMsel. BzanmosieiicTBue ¢ CUTHATIBHBIMU MOJICKYJIaMHU.
MesxkierouHoe y3HaBaHue. MeXKJI€TOUHbIE KOHTAKTHI.

- JIuocomsl.

XuMudeckasi OpraHu3anus KJIeTKU — O€JIKHU, JIMMUAbBI, YIIIEBOAbl, HYKJIEHHOBBIE KUCIOTHI.

- XapaKkTepHCTUKA «IHEPTETUIECKUX BATIOTY (MAKPOIHEPTETUYECKHE COCIMHEHNUS ) KIICTKU
— AT®, nporonnsiii (H) u narpuessiii (Na*) norenuuan Ha 6MOIOrMYECKUX MEMOpaHax.

- [IepBslii, BTOpoil ¥ TpeTHil 3aKOHBI OMOIHEPTETUKH.

Jlna cmyoenmoeg co3oano:

- QJIGKTPOHHAS T10YTA, e HaXOAUTCS HH(OPMAIHS 110 TEMAaTHKaM CaMOCTOSATEIBHBIX padorT,
METOANYECKHE Pa3paboTKH K KypcCy, IepeyeHb CXeMaTU4YeCKOro MaTepuaa, epeyeHb BOIIPOCOB K
3a4ery, OJIOKM TeCTUPOBAHHMS, 3a7a4H 110 MOJICKYIISIPHON OMOJIOTHH;

- Ha noprane Yal'TlY caiita HUL[ OIIIIBB http://brs.ulspu.ru, cymiectByer 3akiajika
Y4yeOHO-MeTonuYecKkass paboTa, TAe TaKkKe HaxXOOUTC HWHPOpPMALUsS 1O TeMaTUKaM
CaMOCTOSITENIBHBIX paboT, MeTOAMYECKHe pa3paboTKM K Kypey, IEpedeHb CXeMaTH4eCKOro
MaTepuaia, MepevyeHb BONPOCOB K 3ayeTy, OJIOKM TECTUPOBAaHUSA, 3aJaud IO MOJIEKYJISPHON
OMOJIOTHH;

- Ha caifre http://biocell.omgpu.ru/ crymentam mnpemiaraercs B ¢opmate PDF yueGHO-
METOIUYECKHUE TTOCOOHS,;

- B ayauTopuu 334 cTyIeHTHl UIMEIOT BO3MOKHOCTh CAMOCTOSITEIIEHO TMIPOUTH TECTUPOBAHUE
C MCIOJIBb30BaHUEM KOMITbIOTEpHOU nporpamMMbel SCHOOL.

Taxoke cryaeHTam Uil JIy4IIEro YCBOGHHSI Kypca Mpejyiaraercs pemeHue 3amad. OOree
kosingecTBO — 100 (mpuMepHbIi epedeHb NPUBOAUTCS HUXKE).

Cnucok numepamypul 014 CamoCcmoamenabHoil padomaul cmyo0eHmos

1. YUenmnos 1O. C. Beenenue B KJIIETOUHYIO OMOJIOTHIO: YUCOHHK IS YH-TOB 110 OHMOJI. crietl. /
1O. C. Yennos. 4-e uza., nepepad. u gom. - M.: UKI] "Axagemxuura", 2005. - 493 c. (bubnunoreka
Yal'lty).

2. CopocoBckuii obpazoBarenbHblil xkypHai, F0.A. Uuszmamxes «MeMmOpaHHast OMOJIOTHS: OT
MOJIEKYJISIPHBIX OMCIIOEB /10 MOJEKYIApHBIX MauH». Ne8, 2000. - ¢ 12-17.

3. CopocoBckuii oOpasoBarenbublii xxypHan JL.U. bapcykoB «JIumocomer». 1998. Nel0. - c.
2-10.

4. CopocoBckuii oOpazoBatenbHblil xKypHai. B.II. CkynoueB «3akoHbl OHOIHEPTEeTHKH,
Nel. 1997 - c. 9-14.

5. CopocoBckuii o0pa3oBatenbHbIi )xypHan A.Jl. Bunorpanos [IpeoOpazoBanue sHepruu B
MUTOXOHAPHSIX. Ne9. 1999.-c. 11-19.

6. CopocoBckuii oOpa3oBaresbHbIil xxypHan A.Y. UrambepaueB YHUKaIbHas TeHETHUECKAs
cuctema mutoxouapuit, Nel. 2000.- c. 32-36.
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7. CopocoBckuii ob6pazoBaTenbHbI xypHaT B.I1. CkynoueB DBOMIOINSA, MUTOXOHIPUH H
kucnopon, Ne9. 1999.- ¢.4-10.

8. E.1. AntonoBa Ilytu mporpamMmmMupoBaHHOW KJI€TOYHOW rubenw // buosorusi B mkore.
Ne3, 2011.- ¢. 3-23

9. AntonoBa E.M. Meroauyeckas pa3paboTKa J1a0OpaTOPHBIX 3aHATHH I CTYICHTOB.
Hampasnenuss moarotoBku OakamnaBpoB «llemarormdeckoe oOpazoBaHue», «buonorus», o4HOTO
otaeneHud. YnbpsaHoBck: U3n-so Yl TIV. 2017. - c. 20.

10. bensicoa H.A. buoxumust 1 MonekynspHas Ouonorusi: yue0. mocoOue Asi CTYACHTOB
TEXHOJIOT. ¥ OWoJIor. crell. yupexaeHui. - Munck: Kamwxknbeiii nom, 2004. - 414 c. (bubnaumoreka
Yal'Ily).

11. Joneukas D.I'. Obmas Ouonorus: yueb. mocobue. - M.: Teppa, 2001. - 318 c.
(bubmmoreka Yul'IlY).

12. Mymkam6apoB H.H., Ky3nenos C.JI. Monekymnsipaas Ouosiorus: y4e0. mocooue st
Mea. By30B. - M.: Meaumnunckoe uHpopmanuonHoe areHtctBo, 2003. - 535 c. (bubGmmoreka
Yal'lly).

13. Puc 3., CrepuGepr M. BeaeHnue B MOJEKYIAPHYIO OMOJIOTHIO: OT KJIETOK K aTomMam /
nep. ¢ anr. mop pen. HO.C. Jlasypkuna, B.A. TkadeBa. - M.: Mup, 2002. - 141 c. (bubnuoreka
Yal'Ily).

14. CremmanoB B.M. MonekynspHas 6uonorus. Ctpykrypa u GpyHKIUHA O€IKOB: YUeOHUK. -
M.: UzpatensctBo: MI'Y, 2005 1. - 336 c. (DnexkTpoHHBIH pecypc. — Pexum poctyna:
http://www.knigafund.ru/books/19022).

5. IlpuMepHbIe OLIEeHOYHBbIE MATEPHUAJIBI /1JIsl MPOBeIeHHUs] TEKYIEro KOHTPOJIA yCIIeBAeMOCTH
U MPOMEKYTOYHOI aTTecTaluu 00y4alomuXcsl Mo JMCIHUNIHHE

Opranu3anus M IpoBe/leHHe aTTeCTALUM CTY/AeHTa

®I'OC BO B COOTBETCTBMM C MpUHUMIAMU bOJNOHCKOro mporecca OpUEHTUPOBAHBI
IPEUMYLIECTBEHHO HE Ha cooOlIieHrne o0yyaromeMycs KOMIUIEKCa TeOPEeTHUECKUX 3HAHUHM, HO Ha
BBIpaOOTKYy y OakanaBpa KOMIIETEHIM — JMHAMHYECKOTO0 Habopa 3HAHWH, YMEHH, HABBIKOB U
JMYHOCTHBIX KAayeCcTB, KOTOPbIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TpyJla ¥ YCHEUIHO NPO(eCCHOHATBHO PEaT30BbIBATHCH.

B npouecce oneHku OakanaBpoB HEOOXOJMMO MCIIOJIB3YIOTCS KakK TpaJUIMOHHbIE, TaK U
VMHHOBAIIMOHHBIE TUIIBL, BUJBI U (OPMBI KOHTPOJIS. [Ipy 3TOM nocTeneHHo TpaJuliMOHHbIE CPECTBA
COBEpPUICHCTBYIOTCA B pyclleé KOMIETEHTHOCTHOIO IIOAXO0Ja, a HWHHOBALIMOHHBIE CPEICTBA
aJJanTUPOBAHBI JUIsl IOBCEMECTHOTO IIPUMEHEHUS B POCCUNCKON BYy30BCKOM ITPAKTHKE.

ILleab npoBeaeHUsl aTTecTAllMM — IPOBEpKAa OCBOEGHUS OOpa30BaTEIbHOW MPOTPaMMBI
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cpopMUPOBAHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTo4yHasi aTTecTalusi OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpIIAECT U3yUEHHUE
JUCIUIIMHBI, TIOMOTAaeT OLEHUTh KPYIHBIE COBOKYMHOCTH 3HAHUW M yMeHUH, (OpMHUpOBaHUE
OIPEAEIEHHBIX KOMIIETEHIIUH.

OLeHOYHBIMU ~ CPEJICTBAMHU  TEKYILEro OLIEHWBAHUSA  SBISAIOTCA: JIOKJIAJ, TECThl IIO
TEOPETUYECKUM BONPOCAM TUCHMIUIMHBI, 3aIlUTa MPaKTHYECKUX paboT U T.n. KoHTponb ycBOEHUs
MaTepuana BEJETCS PEryjsipHO B TEUEHHE BCEr0 CEMECTpa Ha MPAKTUYECKUX (CEMUHApPCKHX,
71a00paTOPHBIX ) 3aHATHUSX.

No CPEJCTBA OLIEHUBAHMSI,

OO6pazoBaTenbHBIC
H/H I/ICHOHB3yeMBIe JJIA TeKymero OLCHHUBAHMUA I1OKaA3aTCIIA
(hopMHUpOBaHHS KOMITETEHITIH PE3yIpTaThl IHCHHUILIHHBI
OueHouHbIe cpeAcTBA IJIsl TeKYyIeit OP-1 3Haer TpamWIIMOHHBIE W COBPEMEHHEIE
aTTeCTAMH METOOBI MCCIENOBAHHS B COOTBETCTBUU C
poduIeM MmoAroTOBKY;
OC-1 Pedepar OP-2 3HaeT OCHOBHBIC TOHATHS M ONPEICICHUS

JUCIUTUTMHBI PO IS
OP-3  3HaeT  MOJNEKYJSIpHBIE  MEXaHH3MBbI
(YHKIIMOHUPOBAHUS )KUBBIX CHCTEM Ha TKAHEBOM,
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CYOKJIETOYHOM, MOJIEKYJISIPHOM
OpraHu3ayy OMOJIOTHYECKUX CHCTEM
OP-4 3HaeT coBpeMEHHBIC MPOOIEMBI KIIETOYHOM
ouonorum, LUTOJIOTUH, THCTOJIOTHH,
MOJIEKYJISIPHOW OMOJIOTHH U OMOJIOTHH Pa3BUTHS H
Pa3MHOXEHUS;

OP-5 3HaeT  CTPYKTYpHO-(DYHKIMOHATIHHYIO
OpTaHU3aIHIo KIIETKH u MEXaHU3MBbI
MOJIEKYJISIPHOTO (DyHKITHOHUPOBAHWUS;

OP-6 3maer MexaHW3Mbl  HOpoJudepanuy,
CTapeHus1 U THOENN KIIETKH.

OP-8 ymeer aHanM3WpOBaTh COBPEMEHHBIE
Hayd4HbIE JOCTW)KEHHs B 00j1acTu oOpa3oBaHMS U
npodus MOJTOTOBKH, BBIICTISTh u
CHCTEMAaTH3UPOBAaTh OCHOBHBIC HJICM B HAYYHBIX
TeKCTax, pedeparax;

OP-11 yMeeT JIOTUYECKH BEpHO,
AprYMEHTUPOBAaHO W SICHO CTPOHMTH YCTHYIO H
MICEMEHHYIO PeUb;

OP-13 Bmageer HaBbIKamMu cOopa, oOpabOTKH,
aHalM3a W CHCTeMaTH3aluud uHpopManuu, a
TaKke HABBIKAMH BBIOOpa METONOB M CPEACTB
penIeHus 3a1a4;

OP-15 pnaneet HaBbIKaMU pabOTHI B TPUMEHEHUS
B o0pa3oBaTenbHOM u HaY4HO-
MCCIIEIOBATENBCKON JEATEIBbHOCTH COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.

YPOBHSX

OC-2 YcrHbIif oTBeT (J1abopaTOpHBIC 3aHATHUS) C
y4eToM BOITPOCOB, BBIBE/ICHHBIX Ha
CaMOCTOSITeTbHOE O0yUIeHHE,

3auer, 3K3aMeH

OP-1 3HaeT TpajWIIMOHHBIE W COBPEMCHHBIC
METOJBl HCCIECIOBAaHHS B COOTBETCTBUH C
po(uIeM MoATrOTOBKH;
OP-2 3HaeT OCHOBHBIE TOHATHUS W ONPEACICHUS
JUCHIUTUTMHBI POQUIIS;

OP-3 3Haer  MOJEKyNspHbIE  MEXaHH3MBI
(YHKIIMOHUPOBAHUS )KUBBIX CUCTEM Ha TKAHEBOM,
CYOKJIETOUHOM, MOJIEKYJISIPHOM YPOBHSIX

OpraHu3alMu OMOJOTHMYECKUX CUCTEM
OP-4 3HaeT coBpeMeHHbIE MPOOJIEMBI KIETOUYHON

ouonoruw, LUTOJIOTUH, THCTOJIOTHH,
MOJIEKYJISIPHOM OHOJIOTHH M OMOJIOTHH Pa3BUTHS U
Pa3MHOXKEHWUS;

OP-5 3Haer  CTPYKTYpHO-(DYHKIIHOHATHHYIO
OpTaHU3aIHIo KIIETKH u MeXaHU3MBI
MOJIEKYJISIPHOTO (DYHKITHOHUPOBAHWUS;

OP-6 3maer MexaHW3MBI  TpoJUQepaluy,
CTapeHUs U THOEITH KIICTKH.

OP-9 ymeer  BBIBIATH  3aKOHOMEPHOCTH

KHU3HEJEATEITPHOCTH HAa TKAHEBOM, KIICTOYHOM,
CYOKJICTOYHOM ¥  MOJICKYJSIDHOM  YPOBHSX
OpraHu3alyy OMOJIOTHYECKUX CHCTEM

OP-10 ymeeT caMOCTOSATEIBHO WIJIM C TOMOILBIO
npenojapareias cQOpMyIHPOBaTh COOCTBEHHYIO
MO3UIMI0O 10  JUCKYCCHOHHBIM  BOIPOCAM,
UMEIOIIMM  MHPOBO33PEHYECKOE  3HAYCHHE,
nojo0parh AapryMeHThl C MO3HMIHHA HAayYHOTO
MHUPOBO33PEHHUS, OMHPasICh Ha aBTOPHUTETHBIC
MCTOYHHMKU MH(pOPMAIINHY;

OP-11 yMeeT JIOTHYECKH
apryMEHTHPOBAHO M SICHO CTPOUTH
MTICbMEHHYIO Peyb;

BEPHO,
YCTHYIO H




OP-14 Bpameer MeromaMu UM NPUEMaAMH
omMcaHus, UACHTU(QUKALKYK, KiacCH(DUKAIINH,
OMOJIOTMYECKUX OOBEKTOB, HMH()OPMALMOHHBIX
TEXHOJOTHH Ui  PCHICHUS  HAYYHBIX U
MPOPECCHOHANBHBIX  CHTYAI[HOHHO-JIOTHUYECKIX
3a7a4;

OC-3 TectupoBanue

OP-1 3HaeT TpajWIMOHHBIE U COBPEMCHHBIC
METOABl HCCICAOBAHUS B  COOTBETCTBUU C
PO HUIEM TOATOTOBKH;
OP-2 3HaeT OCHOBHBIC MOHSATHSI M OIPEACICHHUS
JUCIIUILTUHBI TIPOQUIIS;

OP-3  3HaeT  MOJNCKYJSIpHBIE  MEXaHH3MBI
(yHKLIMOHUPOBAHNS )KUBBIX CHCTEM Ha TKAHEBOM,
CYOKJIETOYHOM, MOJIEKYJIIPHOM YPOBHSX

OpraHHU3aIMy OMOJIOTHYECKUX CUCTEM
OP-4 3HaeT coBpeMEHHBIE MPOOIEMBI KIIETOUHOM

ouonorum, LUTOJIOTUH, THCTOJIOTHH,
MOJIEKYJISIpHON OMONOTHH U OMOJIOTHH Pa3BUTHS U
Pa3MHOXEHUS;

OP-5 3Haer  cTpyKTypHO-(OYHKIIMOHAIHHYIO
OpraHu3ainuro KIJICTKHU u MEXaHU3MbI
MOJIEKYJISIPHOTO (DyHKITHOHUPOBAHWUS;

OP-6 3maer MexaHU3MBI  Tponudepanud,
CTapeHUs ¥ THOEITH KIICTKH.

OP-9 ymeer  BBIBIATH  3aKOHOMEPHOCTH

KHU3HEEATEINFHOCTH Ha TKAaHEBOM, KJIETOYHOM,
CYyOKJIETOYHOM ¥  MOJICKYJSIPHOM  YPOBHSX
OpraHu3alyy OMOJOTHYECKUX CUCTEM

OP-15 BnaneeTr HaBBIKAMU PAOOTHI ¥ MPUMEHEHUS
B oOpa3oBareapHON u HAy4YHO-
HCCIIEI0BATENILCKOI AESTENBHOCTH COBPEMEHHBIX
KOMIIbIOTCPHBIX TEXHOJIOTHIA.

OC-4 Pemienne cUTYyaluOHHO-IOTMYECKUX 3314

OP-1 3HaeT TpaaWIIMOHHBIE W COBPEMEHHBIC
METOABl HCCJIEOBAaHMA B COOTBETCTBUH C
npoQuIeM MOATOTOBKHY;
OP-2 3HaeT OCHOBHBIE MOHATHUS M ONPEACICHUS
JUCLUIUTMHBI PO UIIS;

OP-3  3HaeT  MOJEKYJSIpHBIE  MEXaHH3MBI
(YHKIIMOHUPOBAHUS )KUBBIX CUCTEM Ha TKAHEBOM,
CYOKJIETOYHOM, MOJIEKYJIIPHOM YPOBHSIX

OpraHu3aluy OMOJOTHYECKUX CUCTEM

OP-4 3naet coBpeMeHHbIE TPOOIEMBI KIETOYHOU
Ouonorum, LIUTOJIOTUH, THCTOJIOTHH,
MOJIEKYJISIPHOIM OHOJIOTHH M OMOJIOTHHU Pa3BUTHS U
pa3MHOKEHUS,

OP-5 3Haer  CTPYKTYpHO-()yHKIMOHAJIBHYIO
OpraHM3aIHIo KIIETKH " MEXaHU3MBbI
MOJIEKYJISIPHOTO (PYHKIIHOHHPOBAHYIS;

OP-6 3maer MexaHW3Mbl  TpoiUdepaluy,
CTapeHus1 U THOENIN KIIETKH.

OP-9 ymeer  BBIABIATH  3aKOHOMEPHOCTH
KHU3HEJESATETPHOCTH Ha TKAHEBOM, KIIETOYHOM,
CyOKJIETOYHOM U  MOJIEKYJIIDHOM  YPOBHSX
OpraHu3aluu OMOJOTHYECKUX CUCTEM

OP-14 Bpameer MeTogaMu U IIpHEMaMH
ONHWCaHWs, WICHTHOUKAMH, KIacCU(PHUKAIINY,
OMoJIOrMUecKuX OOBEKTOB, HMH()OPMALIMOHHBIX
TEXHOJNOTMHA Uil  pelleHHus  HAy4YHBIX U
MpOo(ECCHOHANBHBIX  CHTYallMOHHO-JIOTHYECKUX




3a/1ay;

OC-5 Pabota ¢ nH(MDOpPMAITMOHHO-CXEMATHICCKUM
MaTepHaJIOM M THCTOJIOTMIECKUMHU MperapaTaMu

OueHovHbIE CpeACTBA AJIS MPOMEKYTOIHOM
aTTecTanuu
3ayer

OC-6 3auet B hopme ycTHOTO cobeceI0BaHuUs IO
BOIpOCaM

OP-1 3Haer TpamWIIMOHHBIE W COBPEMCHHEIC
METOJIBI ~ HCCJIENOBAaHUSA B COOTBETCTBHH C
po(uIeM MoATrOTOBKY;
OP-2 3HaeT OCHOBHBIC TOHATHS W ONPEICICHUS
TUCTIATITIHBI TIPOQHILS

OP-3  3HaeT  MOJNEKYJSIpHBIE  MEXaHH3MBI
(YHKIIMOHUPOBAHUS )KUBBIX CUCTEM Ha TKAHEBOM,
CyOKJIETOYHOM, MOJIEKYJISIPHOM YPOBHSAX

OpraHu3aluu OMOJOTMYECKUX CUCTEM
OP-4 3HaeT coBpeMeHHbIE MPOOJIEMBI KIETOUYHON

Onomnorum, IIUTOJIOTUH, THCTOJIOTHH,
MOJIEKYJISIPHOW OMOJIOTHH U OMOJIOTHH Pa3BUTHS H
pa3MHOKEHUS,

OP-5 3HaeT  CTPYKTYpHO-(DYHKIMOHAJIHHYIO
OpraHM3aIHIo KIIETKH " MEXaHU3MBbI
MOJIEKYJISIPHOTO (PYHKITHOHUPOBAHUS;

OP-6 3maer MexaHW3Mbl  HOpoJudepanuy,

CTapeHHs ¥ THOEIH KIeTKH.

OP-7 ymeer paboTaTh C MHUKpOIIpemapaTaMH,
KOJUICKIIMOHHBIM MaTepUallaMH, CXEMaMHU;

0OP-12 BIIa/IceT MeTOJIaMH M3yYeHUs
KHU3HENIEATEIFHOCTH Ha TKAaHEBOM, KJIETOYHOM,
CYOKJIETOYHOM M MOJICKYJISIPHOM YPOBHSIX;

OP-14 Bpameer MeromaMud M NPUEMaMHU
OmHCaHus, WACHTU(UKANYN, KiIaccu(pHKaImm,
OMOJOTHYECKUX OOBEKTOB, HH(DOPMAIMOHHBIX
TEXHOJNOTMHA Uil  pElIeHHs  HAy4YHBIX U
npo(eCCHOHANBHBIX ~ CHTYallMOHHO-JTOTMYECKUX
3amad;

Onucanue OIEHOYHBIX CPEICTB M HEOOXOIMMOro 000pyIOBaHUS (IEMOHCTPAIMOHHOTO
MaTepuana), a TaKke MpoUeAypbl M KPUTEPUU OLEHUBAHUS WHIUKATOPOB JOCTHIKEHUS
KOMITETCHIIMM Ha pa3IMYHBIX 3Tanax ux (OPMHUPOBAHMS B MPOIIECCE OCBOCHHS OOpa30BaTEIHHON
porpammsl npeacTaBieHbl B @OHE OLIEHOYHBIX CPEJCTB JUIsl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
Y TIPOMEKYTOUHOM aTTecTanuu no naucuuruinie «l{utomorusy.

Mamepuanwt, ucnonv3yemole 011 MEKyu{e20 KOHMPOJia YCHeBaAeMOCHU
oodyuarowuxca no oucyuniune
MaTepI/IaJ'[BI JJIA OpFaHI/ISaIII/II/I TeKanefI arTecTaignn HpeﬂCTaBJ'ICHBI B H.S HpOFpaMMBI.

Mamepuanwt, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOJISL YCREeGAEMOCHU
oodyuarowuxca no oucyuniune

OC-6 3auer B ¢popMe yCTHOrO codece0BaHUSA MO0 BONMPOCAM
IlepeyeHb BONIPOCOB K 3a4eTy

Bakyomnsphaas cucrema kietku. Komnaptments! annapata ['onbxu, GyHKINH.

DHJomIa3MaTudeckuil petukynym win cetb (OP). Arpanynsipubiii OP wnu rnankuii (AroC)
— CTPYKTypHasi opranusanus, GyHKINH.

I'panynspusiit OP wnm mepoxosateiii (I'pDC) — o0cobGeHHOCTh cHHTe3a OENKOB Ha
pubocomax I'p2C, cunTe3 0enKOB Ha IKCIIOPT U MeMOpaHHbIX O0enkoB. @yHkuuu ['pIP.

PuGocomsl - cTpykTypHO-QyHKIMOHaNbHAs opranuzauus. PHK pu6ocom. benku pudocom.
XapakTepucTuka cyObenuHHUI] puOOCOMbl — (YHKIMOHAJIbHBIE KapMaHbl C MO3MLUHU (DYHKIMHA
OOJIBIIION W MaJION CyOBETUHUIIBI.

AnmnapaT BHYTPUKJIETOUHOTO MEPEeBAPUBAHUSA — T'HJIPOJIA3HbBIE MYy3BIPHKH, JTU30COMBI U UX
reTepOreHHOCTb, YHAOCOMBI.

IlepokcrcoMBbl, TOPOCOMBI, TPOTEACOMBI, TOPUCTHIE TUTACTHHKH.




[{uTockener — onopHO-ABUraTeNibHas cucrema kieTku. OO0miast xapakrepuctuka. OyHKIHUH.
Benku nurockenera — akTuH, MUO3UH, TyOYJIHH.

Mukpodunamentsl (MHODHIAMEHTBI) — CTPYKTYpHas OpraHu3aius AakKTUHOBBIX U
MHO3UHOBBIX (PMOPUILI, MX PACIIONOXKEHUE B CUMILIACTE (CTpOeHUE capkoMepa). BermomoraTenbHbie
OeNIKH1 acCOIMUPOBAaHHBIC C AKTUHOM. MeXaHU3M COKpallleHuss MUOGUOPUILT B CUMILIACTE — MOJIEIb
CKOJIbJKEHUS WM Kauelleld Ha IOMEePEYHbIX MOCTUKaX MUO3HMHA.

Muxkpotpy6ouku. KieTounslii eHTp (IIeHTpocoMa) — IIEHTPUOJIH.

MutoTtrueckuii anmnapat. PECHUUKY U )KT'YTHKH - CTPOCHHUE JKXT'YTHKA, 0a3aIbHOTO TEJbLA.

[IpomexyTounbie MUKpOdUIaMeHThl. MUKpOTpaOeKysipHast CEThb.

O6mass MopdoIorus MUTOXOHAPUHN. YIBTPACTPYKTypHas OpraHu3alusl - HapyxXHas u
BHYTPEHHsIs1 MeMOpaHa, MeXMeMOpaHHOE IPOCTPAHCTBO, MUTOILIA3Ma — MAaTPHUKC.

Tomorpaduss MUTOXOHIIpUIL B KJIETKE — THUIIBI OpPTraHU3allUd XOHJpuoma. buorenes wiu
aBTOPENPOIYKIIMSL.

Cunre3 AT® — rnukonus, [uka Kpedca, 6enkoBbie pepMEHTHBIC KOMIUICKCHI IbIXaTeIbHON
[IeN1 BHYTPEHHEH MEMOpaHbl U PepMEHTHI OKUCIUTENHEHOTO (hochOopruiarpoBaHusl.

XemuocMoTHueckast Teopus MuTtdesnia o CONpsHKeHUH OKUCIIEHUs CyOCTpaToB ¢ CUHTE30M
ATO.

CtpoeHure MUTOIIa3Mbl (MaTpUKCa) MUTOXOHJIPHI - TEHOM MUTOXOHJIPHIA, pUOOCOMBI.

MuToxoHIpuM U cTapeHue kieTku. I u K crparerus B 3BOJIOLUU JKHUBBIX OPraHU3MOB U
ponbs mutoxoHapuii. AOK. AnonTo3 1 MUTOXOHAPUU. MUTOXOHAPUATbHAS MEIUIUHA.

Ilepeuens c2ucmonozuueckux npenapamog u UHQPOPMAYUOHHBIX CXEM K 3aUenty

1. DaexkTponHasi MukpodorTorpamma anmnapara ['onbaxu.

2. CxeMa KJIacCHYECKOHN BE3UKYJISIPHON MOJIEIH TpaHCTIopTa Kapro yepe3 Al

3. Tabauuma pacnpeneneHus pe3UACHTHBIX OEIKOB IO KOMIApTMEHTAaM amnmapara
['onbmxu.

4. Cxema peLMKIMHTa PE3UACHTHBIX OenkoB (residents), MHIYLIUPOBAHHOTO C MOMOIIBIO
CORPI.
CxeMma cuHTe3a M BcTpanBaHus OenkoB B MeMOpany ['OP.
Cxema CTpyKTypa ¥ COCTaB JIM30COM. BHOCHHTE3 M TPAHCIIOPT JIM30COMATBHBIX OCIKOB.
MmuxpodoTorpamMmma cTpyKTYypHO! OpraHU3aI[MH IEPOKCUCOMBI.
Cxema. Ctpoenue 26S nmpoTeacoMbl U TPOTEOJIUTUIECKUX KaMep.
Cxema npoTeacoMHOH Jierpafannu OeiaKoB.

10. Cxema pa3nuuHBIX GOPM MPOTEACOM U X aKTHBATOPOB.

11. Cxema cTpoeHHe MOJIEKYJIbl aKTHHA.

12. JIBe cxeMbl CTPOCHUS MOJIEKYJIBI MHO3WHA.

13. Cxema opraHu3aiyy TpPOIOMHO3HMHOBOTO KOMILJIEKCA.

14. Cxema cTpoeHUs MONMEPEUHOII0N0CaTON cKeneTHON Mruopuopusuisl. Capkomep.

15. T'ucronornyeckuii npenapar. [Tonepeunonosocaras MplllIe4Hasl TKaHb SA3bIKA.

16. Cxema cTpoeHUS KJIETOYHOTO IIeHTpa. MUTOTHYECKHIA ammapar.

17. Cxema opranuszaiy MUKpOTPYOOUKH >KI'yTHKA.

18. Cxema. [IpoMexxyTOYHBIE MUKPO(HUIAMEHTHI.

19. T'ucronornyeckuii npenapar. [JIMKOTeH B KJIETKaX MEYEHHU.

20. T'ucrosornyeckuii npenapat. JKupoBble BKIIIOYCHHS B KJIETKAaX CaIbHHKA.

21. TI'ucrosornyeckuii npenapar. Anmnapar ['oJb/pKM B HEPBHBIX KJIETKaX CIIMHAIBHOTO
TaHTJIUsS KOTEHKA.

©ooNo O

B KOHIEC HU3YYCHHA AVCHHUIUIMHBI MMOABOAATCA WUTOIU pa6OTBI CTYACHTOB Ha JICKOIMOHHBIX U
J'Ia60paTOpHLIX 3aHATUAX IYTEM CYMMUPOBAHUS 3apa6OTaHHBIX 0aJlJIOB B TCUCHHUE ceMecTpa.



Kpurepun ouneHuBaHusi 3HAHU 00y4aK0IIMXCH 10 TUCUMUIIJIMHE

Dopmuposanue 6aITbHO-PEUMUH2080U OYEHKU pabombvl 00YYaoWUxXcs

ITocewenune Pabora Ha
Ilocemenue
N MPAKTUYCCKUX | MPAKTUYCCKUX | 3aueT
JIEKIAHA N
3aHATUI 3aHATUAX
Paz0amoBka 1o 10 x 1=10
6x 1=6 OayuIOB 152 6asura 32 damna
9 BHJIaM paboT OaJu10B
cemectp | CymmapHBbIi 6 GamnoB 16 6annos 168 6amioB 200 6amnoB
Makc. 0anI max max max max

Kpumepuu oyenusanus pabomol obyuarouecocs no umozam 9 cemecmpa

Ounenka Banasl (2 3E)
«3a4TEHO» ooiee 100
«HE 3a4TEHO» 100 u meHee

6. Metoguyeckue ykazaHus AJ1s1 00y4aroIuXcs M0 OCBOCHUIO TUCHUILUINHBI (MOLYJIs1)

YcenenHoe u3yyeHHE Kypca TpeOyeT OT OoO0ydaroIuxXcsl IMOCELIeHMs JIEeKIHMH, aKTUBHOU
paboTel Ha 7a0OpATOPHBIX 3aHATHAX, BBIMOJHEHHS BCEX YYEOHBIX 3aJaHUi TpenojaBaTels,
03HAKOMJICHHS C OCHOBHOM U JIONIOJIHUTENIBHOM JINTEPATYPOH.

3anuch JIeKMH — oaHAa W3 (OPM AaKTHBHOH CaMOCTOSTENLHOW pPabOTHI O0yYaroIIuXcs,
TpeOyrolasi HaBbIKOB M YMEHHsI KpPaTKO, CXEMaTH4YHO, IOCJIE0BAaTENIbHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIO)KEHUSI, BBIBOJIBI, 0000IIEHUS, (OPMYIMPOBKHA. B KOHIIE JEKIMM IpernoaBaTelb
ocraBiseT Bpems (5 MMHYT) [UIs TOro, 4roObl oOyyarolmiuecss MMeNd BO3MOXKHOCTb 3a/1aTh
YTOUHSIOLIME BOIPOCHL IO M3y4yaeMOMYy Marepuainy. M3-3a HEIOCTaTOYHOrO KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YAAeTCsl OCBETUTh B IIOJHOM O0OBEME, I[03TOMY
IpenojaBareib, 110 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOIIPOCHI BBIHOCUT Ha CaMOCTOSITENIbHYIO
paboTy CTYJEHTOB, pEKOMEHAYs Ty WK UHYIO JuTepatypy. Kpome 3toro, ams gydiiero ocBoeHuUs
Martepuaja ¥ CHCTEMAaTH3alid 3HAHUH 10 JUCHUIUIMHE, HEOOXOIMMO IIOCTOSHHO pa3duparb
MaTepHalbl JEKIHMH 110 KOHCIIEKTaM M y4eOHbIM nocoOusM. B ciyuae HeoOxoumMocTH oOpalaThest
K IIPENO0IaBaTeNo 32 KOHCYIbTAllUEH.

[TonroroBka K JIa0OpPATOPHBIM 3aAHATHSAM.

[Ipy moxaroroBke K JaOOpPAaTOPHBIM 3aHATUSM CTYAEHT JOJDKEH H3YyYUTh TEOPETHUECKUI
MaTepuaig Mo TeMe 3aHATHUA (MCIOJIb30BaTh KOHCIEKT JIEKIHMH, U3y4UTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C IONIOJTHUTENBHOM JINTEPATypOil, TP HEOOXOJUMOCTH JOMOJHUTH KOHCIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEpaTypHbIX HCTOYHHMKOB). B ciydae 3aTpyqHeHHH,
BO3HHUKAIOIIMX IIPU OCBOEHUHM TEOPETUYECKOr0 MarepHaia, CTyAEHTY cielyeT oOpamaTrbcs 3a
KOHCYJIbTallue K mpernojaBarento. Mg Ha KOHCYJbTaLUIO, HEOOXOAMMO XOpOLIO MPOIyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsCHEHUSI.

B Hauasie mabopaTopHOTo 3aHATHS MPENoAaBaTellb 3HAKOMUT CTYACHTOB C TEMOM, ornamiaer
IUTaH TIPOBEICHUS 3aHATHSA, BbIIACT 3aJaHue. B xoze BeinonHeHus 1a0opaTopHO pabOTHI CTYIEHT
MOKET 00paTUThCS K MPENOAABATENIO 3a KOHCYIbTAallUueld Wi pa3bsicHeHUusMU. [Ipu BbImOTHEHUN
paboT cTyaeHT opopmisieT aab0oM (TeTpaab) Mo Ja00opaTOPHOMY MPAKTUKYMY, KOTOPBIM craercs
Ha IIPOBEPKY B KOHIIE CEMECTA.

Pe3ynbTaThl BBINONHEHUS J1a0OpPAaTOPHBIX pPAabOT OIEHMBAIOTCS B Oaygax, B COOTBETCTBUU C
0aIbHO-PEUTUHIOBOM CHCTEMOI YHUBEPCHUTETA.

Ilepeuennb J1adopaTOPHBIX padoT
JlaboparopHasi padora: BBegenne B uuToJi0rut0. MeToabl uccjie10BaHUA.
HpellMeT " 3a1a4U MUTOJIOTUH. Mecto OUTOJIOTUH B CUCTEME OMOJIOTHYECKHUX JUCITUIIIINH. KpaTKaSI
ucropust pa3utus. CoznaHue KiIeTOYHOM Teopuu. OCHOBHBIE TOJOKEHHUS KJIETOYHON TEOpPUH.
Pa3sBute W COBpPEMEHHOE COCTOSIHME TeopuH. MeToasl LUTONOTMH. MUKPOCKOMIMS.




Mopdosmornueckre 0COOEHHOCTH KJIETOK B CBS3H C BBIMONHIEMBIMH GyHKIUIMH OOIIHOCTH
CTPOCHUS KJIETOK IMTPOKAPUOT U DYKAPUOT. [ UTTOTE3bI 00 UX MPOUCXOKICHUH.

JlaGoparopHasi padora: XumMmn4yeckasi OpraHu3anus KJIeTKH

CrpoeHue NpOKAPUOTHUUECKOM, KXUBOTHOM U pPACTUTEIbHOW KIETOK. OCHOBHBIC TMOHSATUSA O
XUMHUYECKON OpraHu3aluu KieTok. OpraHudyeckie ¥ HEOpPraHMYeCKHe HOHBL. YTIIEBOAbI, OEIKH,
nykienHoBbie kuciotsl (JHK, PHK u AT®), nunuasl. reHeTuueckuii Koa U ero cBoicTna. ['eHsl.
Tpancnopt BemectB. Metabonusm. Ilnactudeckuit u 3HEpreTUYecKuid oOMeH KieTku. [loHsTue
MmeTaboau3ma U ero 3HaueHne. Anabonnsm Karabonusm. Knerounoe npixanue.

JlaGoparopnas padora: [l.1azmaTudyeckas memOpaHa

Ctpoenue ma3MaTuueckoi MemOpaHbl. DyHKIMM TUTa3MaTHYECKOW MeMOpaHbl. MeXaHU3MBI
TPaHCIOPTA BEIIECTB uepe3 Iuiasmoniemmy. IlaccuBHblii Tpancmopt. OOnerdeHHas auddysus.
AKTHUBHBIN TpaHcnopT. TpancnopT B MeMOpaHHOH yrakoBke. [Ipoiiecchl sHI01IMTO3a U 9K301IUTO34,
MUHOIUTO3 U aronuTos. PenentopHas GyHKIUS mI1a3MaaeMMbl. MEKKIIETOUHBIC KOHTAKTHI.
JlaGoparopHasi padora: Bakyoasipuasi cucrema kjeTku. ONmopHO-ABUIraTeJbHbIH anmapar
KJIeTKH

DHJ0MIa3MaTHYeCcKasi CeTh, CTPYKTypa W (QyHKIuH. DYHKIUU TPaHYISIPHOW M arpaHysipHON
sHoILIa3MaTudeckoi cetu. Kommuieke I'onpku, crpykTypHas opranu3anus. OyHKIMY KOMIUIEKCa
lonbmxu. Jluzocomsel, Kiaccudukanusi, CTpoeHHE U 3HaueHue. BakyossipHas cucTeMa KIETOK
pacteHui

JlaGoparopnas padora: Mutoxonapuu. Aapo.

OO6mas xapakrepuctuka uaTepdassoro sapa. OcHoBHbIe QyHKIHH. SnepHas 000JI04Ka, CTPOSHUE
U (yHKIMOHAJIbHOE 3HauYeHHe. SlnepHo-uuTomIazMaTudeckuii TpancnopT. CtpoeHue U QyHKIIUU
XpOMaTHHA U

xpomocoM. DyHKIINU SAEPHON 000TOUKH.

KapuoTurm, sapsiiiko, Kapruoriazma. siJepHbIid OCIKOBBII MaTpUKC.

Jlaboparopnass pabora: Marpuunble cuHTe3bl. KileTouHblii 1uKI. MexaHU3MBbI
npojngpepanuu. IlaTosorus Kiaerkm.

HuddepenunpoBka kierok. Pakrtopbl U perymsnus auddepenunpoBku. CTBOJOBas KIETKa H
muddepon. CpoiictBa W (YHKIMH CTBOJOBBIX KJIETOK. Amonto3 W Hekpo3. OmyxoneBas
Tpancopmarus KieTok. JJoOpokauecTBeHHbIE U 3I0KaY€CTBEHHBIE OMyXOJIH.

IlonroroBka K yCTHOMY OIpOCY.

[Ipy moAroToBKE K YCTHOMY OINpPOCY HEOOXOAMMO H3YYHUTh TEOPETHUECKHM Marepuan Io
muciuruinHe.  C 1enpl0  OKasaHWsl ITIOMOINM  CTYAE€HTaM IIpU  IOATOTOBKE K  3aHATUAM
npenoaaBaTeJICM MPOBOAUTCA I'PYIIIOBasd KOHCYJIbTAllHA C LEJIbIO Pa3bACHCHUA HanoboJiee CIOKHBIX
BOIIPOCOB TEOPETUYECKOT0 MaTepHaa.

[ToaroToBka Kk AOKJIAAY € Mpe3eHTALHUECH.

Jloknaznpl JenalTcs € Ledbl0 MPOBEPKM TEOPETHMUYECKUX 3HAHHUM O0O0yyarolerocsi, ero
CIIOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBBIE 3HAHMS, padboTaTh ¢ WH(GOPMALMOHHBIMHU
pecypcamu U U3BJIEKaTh HYKHYI0 HHPOPMALHUIO.

[IpoomKUTENBHOCTE JOKJIAAAa HE JOJDKHA MPEBBIIATh 5 MUHYT. TeMy JOKiIaaa CTYAEHT
BBIOMPAET 110 JKEJIaHUI0 U3 MPEAJIOKEHHOTO CITUCKA.

HpI/I MMOATOTOBKE AOKJIaaa CTYACHT OOJDKCH U3YYUTDH TGOpeTI/I'-ICCKI/II\/JI MaTtcpuall, UCII0JIb3YyA
OCHOBHYIO M JIONOJHUTEIBHYIO JIUTEpaTypy, 00s3aTeIbHO COCTaBUThH IUIAH JOKJIaAa (TMepeyueHb
paccMaTpUBAaEMbIX MM BOIIPOCOB, OTPAXKAIOLIUX CTPYKTYpPY M IOCJIENOBAaTEIBHOCTh MaTepuaia),
MOATOTOBUTH MPE3EHTALUIO.

BeicTymiieHre  OJKHO — CTPOUTBCS CBOOOJHO, YOEAMTENbHO U apryMEHTHPOBAHO.
[IpenoaBatenb claeanT, YTOOBI BBICTYIJICHHME HE CBOAMJIOCH K IPOCTOMY BOCIIPOU3BENIECHHIO
TEKCTa, HE JOIYCKAeTCsl MPOCTOE YTEHUE COCTABIEHHOI'O KOHCIEKTa JOKIana. BeicTynarommii
TaKXe JJOJDKEH ObITh TOTOBBIM K BOIPOCAM ayJAUTOPUU U TUCKYCCHH.

7. TlepeyeHb OCHOBHOH H ONMOJHHUTEJbHOW Y4eOHOIi juTepaTypbl, WHTEepHeT-pecypcos,
HEeO0XOAUMBIX [IJIS OCBOCHHSI JUCIHUNJIMHBI
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