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MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucnumnamaa «L{uToorus» OTHOCHTCS K IUCHUIIMHAM 00s3aTenpbHON dacth bioka 1.
Huctummaetl (Moxynu) [IpeqmMeTHO-MeTou4IecKkoro Moayss o npoduio «buonorusy yaedHOTo
IUIaHa OCHOBHOM mpodeccuoHanbHOM 00pa3oBaTeNbHON MPOrpaMMbl BBICHIETO OOpa3oBaHUS —
nporpaMMbl OakanaBpuara 1o HampasieHHio noarotoBku 44.03.05 Ilenarormueckoe obpa3zoBaHue
(c aByms mpouIIIMH TIOATOTOBKH), HANPaBIEHHOCTh (MPpoduib) 00pa3oBaTeIbHON MPOrPaMMBbl
«buonorus. Xumus», ouHol HOpMBI 00yUECHHS.

JucnunimHa onvpaercs Ha pe3ysbTaTbl 00ydeHusi, CQOPMUPOBAHHBIE B PaMKaX TUCIHUILINH
AHnatomusi 1 Mopdoiiorus pacteHud, 3oonorus O0ecno3BoHOUHbIX, OOWas M HeopraHuyeckKas
XUMHsA, YueOHas (O3HAKOMHUTEIbHAs) NpaKkTUKa 1O OoTaHuke, YdueOHas (O3HAKOMUTEIbHAS)
MPAKTHKA O 300JI0TUH.

Pe3ynpTarhl M3ydeHUs IUCIUIUIMHBI SIBJISIFOTCSI OCHOBOW JUISi HM3Y4YCHHS NUCHUIUIMH H
MPOXOXKACHUS NMPaKTUK: ['ucTonorus ¢ ocHoBamu sMopuoiorun, Pusnonorus pactenuii, ['eneruka,
Monekymnsipaast 6uonorusi, MukpoOuosnorus, OcHOBbI OnoTexHonoruu, CrucTeMaTHKa pPacTCHHIA,
3o005i0TUs  TO3BOHOYHBIX, AHamuTuueckas xumus, Opranudeckas xumus, Ousuyeckas u
KoJulouHast Xxumusi, buonornueckas xumusi, Teopus aBonoruu, Opranuyeckuii cCuHTe3, YyeOHas
(o3HaKOMHUTENbHAS ) TPAKTHKA IO (PU3HOJIOTUH KYIBTYPHBIX PACTCHUI.

1. IlepeyeHb NJIAHMPYEMBIX Pe3yJILTATOB 00yueHHs1 (00pa3oBaTeJbLHBIX Pe3yJIbTATOB)
MO JUCHHUILIUHE

Heabo ocBocHMS AUCHHUIUTMHBI «L{UTONMOTHS» SIBIISIETCS MOATOTOBKA OakamaBpa K padore
yuuTeneM Ouojoruu B oOlieoOpa3oBareiabHON Imikoje. JlMCHMIUIMHA TpeaHa3HadeHa JaTh
OyIylIMM Y4YUTENSIM TPOPECCHOHAIBHYIO (TEOPETHYECKYI0 M TPAKTUYECKYIO) MOATOTOBKY B
00JacTv TeOpUU U METOJIMKH 00y4YeHHsI OMOJIOTMH Ha Pa3IMYHbIX CTYMEHAX 00Ieo0pa3oBaTenbHON
IIKOJTBI.

3agaveidi OCBOGHHS JUCHUILUIMHBI SBIsETCS (POPMUPOBAHUE Y CTYACHTA IEIOCTHOTO
MPEICTABICHUS] 00 OCHOBHBIX ATalax CTAHOBJICHUS COBPEMEHHOW HAayKHU LUTOJOTHHU (KJIETOUYHAS
Ouosorusi) U ee CTPyKType, 00 OCHOBHBIX KAaTETOPHSX, MOHATHUSAX M METOJaX, O POJIU U MEeCTe
[UTOJIOTHU B MPOGECCHOHATBHOM TOATOTOBKE Y4YUTENs OWOJIOTHM W XUMHUH, CHOPMHUPOBATH
TOTOBHOCTb OYAylIEro y4uTeNns OHOJOTMM M XUMHH K dS()(PEeKTUBHOMY MpenoiaBaHUIO
MPOIEIEBTHYECKOT0, 0a30BOT0 M MPO(UILHBIX KYPCOB TIO MPEIMETY.

B pesynbrare ocBoeHHs MporpaMMmbl OakanaBpuaTa OOYYArOIIMIICS OJKEH OBIAJIETh
CIeNYIOIMMU pe3yjibTaTaMu o00yueHuss 1o auciuiuimde «luronorus» (B Tabmume 1
MPEJICTABJICHO COOTHECEHHE O00pa30oBaTeNbHBIX pPE3yJIbTaTOB OOYYEHHUS [0 JUCHUIUIMHE C
WHIUKATOPAMH TOCTHKEHUS KOMITETCHIINH ).

Komnerenuus u O0pa3oBaTteibHbIe Pe3yJabTATHI JMCHUIIIHHbI
HHIMKATOPHI ee (3Tanbl GopMUPOBAHMSA AUCHHUILIHHBI)
JAOCTUKEHHS B 3HaeT ymeer BJIaJeeT
AUCUHHUILINHE
YK-1 CriocobeH ocymecTBIATh NOUCK, KPUTUIECKUN aHAIU3 U CUHTE3 WH(POPMAalLUU, TPUMEHSThH
CUCTEMHBIN MOJXOA JUIsl pEIIEHUs TOCTABJIEHHBIX 3a7a4

YK-1.1; OP-1
JeMoHcTpupyeT JemMoHCTpHpYyET
3HAHUE 3HaHUE
0COOEHHOCTEH 0CcoOeHHOCTEH
CUCTEMHOTO CUCTEMHOTO u
KPUTHUIECKOTO KPUTHIECKOTO
MBIIIJICHHS, MBIIICHHS,
apryMEHTHPOBAHHO | apTyMEHTHPOBAH
bopmupyer HO  (opmupyer
coOCTBEHHOE COOCTBEHHOE




CYXJICHHE H OICHKY
uHpopManuy,
MPUHUMAET
000CHOBaHHOC
pelIeHue

CYXKJICHHE u
OIICHKY
uHpopmanuu,
MPUHUMACT
000CHOBAHHOE
pelieHue B
obnactu
LIUTOJIOTHH

YK-1.2; Ilpumenser OP-2 [Ipumenser

JoruuecKkue  (popmel aoruyeckue  GOpMBI U

u pOLEAYPHI, MpoLeayphl, CHocoOeH K

criocobeH K pediekcuu 1O  MOBOIY

pedaexkcun o COOCTBEHHOM M  YYXKOM

MOBOJTY MBICITUTEIHBHON

COOCTBEHHOM u JeSITeNIbHOCTH B

qy)KOU [UTOJIOTUU

MBICIIUTEIIbHOU

JeSATCIIEHOCTH

YK-1.3; OP-3 AHanu3upyer
AHanuzupyer HACTOYHUKHU

HUCTOYHUKU uH(pOpMaLlUK C LEJbI0
nHpopMaun C BEISIBJIICHUS 170
LENbI0  BBIABICHUS MIPOTUBOPEUUI u
WX TPOTUBOPCUYUN U MOWICKa  JOCTOBEPHBIX
MOMCKA CYXKICHHM B
JOCTOBEPHBIX [{uTomoruu

CYXKJIEHUH

IK-1 Crocoben ocBanBaTh M UCIOJIB30BAaTh TEOPETUUYECKIE 3HAHUS U
00JIaCTH NPH pelIeHNH TPopecCHOHATBHBIX 33aa4

HaBBIKH B HpeHMeTHOﬁ

MPAKTUYCCKUC YMCHUSA U

IK-1.1; 3naer | OP-4 3Haer

CTPYKTYpY, COCTaB U | CTPYKTYpY,

TMTAKTHIECKUE cocTaB u

€IUHUILIBI JTMTaKTHYECKHE

MPEIMETHOMN € IMHUIIBI

obsacTu LUTOJIOTUU

(mpenosiaBaeMoro

peaMeTa)

nK-1.2; YMmeer OP-5 YMeer

OCYILECTBIIATh OCYILECTBIATh oTbop

otbop y4eOHOT0 y4eOHOT0 COJIepXKaHUs

COJIep KaHuUs ISl €ro Ul €ro peaiqu3allud B

peanu3anuu B Ppa3INYHBIX dbopmax

pa3nuyHbIX  (popmax 00y4eHHs B COOTBETCTBUHU

oOyueHus B ¢ TpeboBanusimu DPI'OC

COOTBETCTBUU c 00

TpeOOBaHUSIMHU

dI'0C OO

MK-1.3; OP-6 JlemoHCTpUpYET
JleMoHCTpUpYeT yMeHue pa3pabarhiBaTh
yMEHUE pa3nyHbIe bopMbI
pa3pabarbIBaTh yueOHBIX 3aHATHUH,
pasnmuyHble  (POPMEI NPUMEHSITh  METOJIBL,
y4eOHBIX  3aHATHUH, IpUEMBl U TEXHOJOTHU

IMPUMEHATE MCTOIEI,

00y4eHus, B TOM YHCIIe




MIPUEMBI u nH(pOpMaLMOHHbIE
TEXHOJIOTUH

oOy4eHus, B TOM
qucie
WH(POPMAIIMOHHBIC

IIK-3 Cnocoben (opMupoBaTh pa3BHBAOIIYI0 00pa30BATENBHYIO CpeAy IS JTOCTHXKEHUS
JMYHOCTHBIX, TPEAMETHBIX W  METANpPEJAMETHBIX PEe3ylIbTaTOB OOYUYCHHS CPEICTBAMH
MpernoaaBaCMbIX y‘-Ie6HBIX npcaAMCTOB

IK-3.1; Bmaneer | OP-7 Biazeer
crocobamMu criocodoaMu
HMHTETpaIiuu HUHTETpaIiu
y4eOHBIX MPEAMETOB | yu4eOHBIX

JUIST OpraHM3alfK | MPEAMETOB  JUIA

pa3BUBAOLLEH OpraHu3anuu
y4ueOHOMI pa3BUBAIOIICH
NEeATEIbHOCTH yueOHoM

(Wccme10BaTeIbCKOM | ACSITEIbHOCTH
, MIPOEKTHOM, | (HCCIIeI0BATEIBC

TPYMIOBOH U JIp.) KOM, TMPOEKTHOM,

IpynInoBoM u Jip.)
IIK-3.2 Hcnoas3yer OP-8 Hcnonp3yer
00pa3zoBaTeIbHBIN o0Opa3oBaTeNbHbIH
MOTEHIM AT MOTEHIM AN
COLIMOKYJIBTYPHOU COLIMOKYJIBTYPHOU ~ Cpelbl
Cpeabl peruoHa B peruoHa B NpenojaBaHUU
MpEenoiaBaHuu (mpenmMera mo npo¢uiio) B
(mpeamera o y4eOHOU U BO BHEYPOUHOU
podmTio) B JEeSATCIIEHOCTH
yueOHOi W BO
BHEYPOUHOH
JesTeIbHOCTH

1.00beM AMCHUIUIMHBI B 3a4eTHBIX €ANHUIAX C YKa3aHHeM KOJIMYecTBa aKaJeMHYeCKHX
4acoB, BbIJIEJIEHHBIX HA KOHTAKTHYK PadoTy 00y4yawluxcsi ¢ nmpemnoaaBartesneM (1o
BH/1aM y4eOHBIX 3aHATHI) X HA CAMOCTOAITEIbHYIO PadoTy 00y4aromuxcs

Y4yeOHble 3aHsATHUSA
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3. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM
OTBCACHHOI'0 HA HUX KOJIUYECTBA aKaAAEMHUIECCKUX YaCcoB 1 BU10B y‘leﬁHbIX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUUECMEA AKAOEMUYECKUX UACO8 U
6UO006 YUeOHbIX 3aHAMUIL

MPUMEPHBI TEMATUYECKHWM IJIAH JTUCHUILIAHBI




KonnuecTBo 4acoB o
dbopMaM opraHu3zauu
oOy4eHus
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Monyns 1. Beenenue B mutonoruto. Ilnazmatnueckas memOpana. 4 - 10 14
Monyns 2. BakyonsapHas cuctema kieTku. OnopHO-ABUTATEIIbHBIN 6 - 10 12
anmapar KJICTKH.
Monyis 3. Cucrema sHeproodecrnedeHus KIeTok. S mpo. 6 - 10 12
Monynb 4. Matpuunsie cunTe3bl. Kiierounas nponudeparusi. 6 - 10 12
[Tarosorust KIeTKH.
KommnbrorepHoe TectupoBanue 4 61oka 2 - - 3
Hroro: 24 - 40 53

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUuniIuHbl
Kpartkoe cogep:kanue kypca (4 cemectp)

Moayas 1 Beeaenne B uurosioruro. Ilnazmarnyeckass MemOpana.

BBenenue. I[Ipenmer kierounoit 6monorun. Ilpenmer u 3agaun muronorun. OnpeneneHue
nonsitust «Knetka». CTaHoBIeHHE OMOJIOTUU KIIETKU Kak HayKu. OCHOBHBIE MOJIOKEHHSI KIIETOYHON
Teopun. Metoasl uccienoBanusi Ouosiornn kieTku. CBeroBass MUKpOCKomus. MeToasl cBETOBOM
MUKPOCKOIIUH. OJEKTPOHHAs MHUKPOCKONHNS — TPUHLUI METOAbl, TPAaHCMUCCHUOHHAs U
CKaHUpYyIoLas MHUKPOCKOTIHSL. KonTpactupoBanue 00BEKTOB, yIBTPAMUKPOCKOIUS,
3aMOpaKMBAHUE — CKalbIBaHUE. VIMMYHOTMCTOXMMHYECKHE METOJbl HMCCIENOBAHUN — INPUHIMI
Mmerona. Meron aBropamuorpaduu. ®nyopecuenius. Merton rubpuamsaium N Situ.
@pakIMOHUPOBAHUE KJIETOK M KIETOYHOIO COAEPKMMOro. MeTon KIETOYHBIX —KYJIBTYD.
[Mutodoromerpus. Kinerounas nnxeHepus. DBOTIOLUS KIETKH.

IInazmatnueckass memOpana. Vcrtopus wmemOpaHonoruu. Mojenu IIa3MaTHYecKux
MeMOpaH, o0Ilas XapakTepUCTHKAa M XUMHYECKHE CBOMCTBA JKUJKOCTHO-MO3aUYHOM MOJENU
I1a3MaTu4eckoil MeMOpanbl. CTpyKTypHas OCHOBAa MeMOpaH: ABOWHOW CiOM NuUnHMIoB U Oelka.
JlaTepanbHasi HOJBUAKHOCTh U aCCUMETPUYHOCTh MOJIEKYJ. Pa3ianuHble cBoMicTBa pa3HbIX MEMOpaH.
OyHKIMYU TU1a3MaTH4YecKoil MeMOpaHbl. bapbepHo - TpaHcmopTHas poiib. [TMKOKaIMKC, KOPTEKC.
TpancMeMOpaHHBIM TEpEeHOC HMOHOB U HHM3KOMOJEKYJSPHBIX COEIUMHEHUil. Be3ukymnspHbIi
TpaHCHoOPT (PHA0- U FK301UTO3). Criennduyeckuit IHAOIMUTO3. PerenTopHas posib MiIa3MaleMMBl.
B3aumopeiicTBie ¢ CUTHAJIbHBIMH MOJEKyJaMH. MeXKIeTOYHOe y3HaBaHue. ANre3uBHbIE O€NKU
(CAM- oGenku, cell adhesion molecules): kaarepusbl, UMMYHOTJIOOYJIMHOIIOAOOHBIC, CEJICKTHHBI,
UHTETPUHBI, OCJIKH TJIaBHOTO KoMiuiekca rucrocoBmectumoctd (MHC — mejor histocompartabiliti
complex). KoHTakThl (cmenuanbHble MEKKICTOYHBIE COCAMHEHHMS): 3amuparomye (IUIOTHBIE),
3asIKOpHUBAIOIINE (CUETUIAIONINE), (OKaIbHBIC, JTECMOCOMBI, IEJIEBbIC, CHHAICHI, IJIA3MOJECMBI.
JInmocomsl.

Moay.anb 2 BakyoasipHas cucremMa KJaIeTKUA. ONOpHO-ABUraTe/IbHbIN aNNapar KJIeTKH.

Bakyonsipuasgs cucreMa KJETKHM: COCTAaBJSIIOIIME KOMIIOHEHTbI M (yHKIMH.
['panynspublii 3HI0MIa3MaTudeckuil petukynym (I'OP): ynbrpacTpykTypa KaHaioB, pruOOCOMBI.
bonpmras w wmamas cybuactuma pubocombl, (QyHKIuM. PubGocombl mpo — U 3yKapuor.
[Tonmupubocombr. dynkuuu ['OP: cunTe3 cnennduueckux u MeMOpaHHBIX OEIKOB Ha puOOCOMAX,
UX cerperamus; onopHas (pyHKIHs, ydacTHe B KJIETOUYHOH mpoHunaemMoctu. KorpancMuccuoHHBIH



TpaHcnopt OenkoB. ['mankuii sHI0MIIa3MaTndeckuii petukyaym (I'DP): ynerpacTpykTypa, GyHKIHHA
(cMHTE3 JMIUAOB, IOJNMCAXapHUIOB, MeTaOomuYecKas JIe3aKTHBAUAg TOKCHMHOB TIPU TOMOIIH
dbepmenTta rutoxpom P-450, nenmonupoBanue nonos Ca). [TopucTeie miIacCTUHKH.

Anmnapar ['osbku B CBETOBOM U 3JIEKTPOHHOM MUKpockone. @ynkuuu anmnapara ['oibmku:
CeKpeTopHasi, MOAU(GUKALUS U COPTUPOBKA OEIIKOB, BHYTPUKJIETOUHBIH TPAHCIIOPT, MOJIEKYJIIPHBIE
MeXaHU3MbI ()YyHKIIMOHMPOBAHUS MpeoOpazoBaHus anmnapaTa ['oibIku B MUTOTHYECKOM IHKIIE.

JIuzocombl. MopdoOuoxumuueckass opranuzanus, kiaccuduxauusa. OcobeHHOCTH
MOJICKYJISIPHOM W PELENTOPHOH opraHu3anud MeMmOpaH. DHAOCOMBI KaK IPETU30COMHBIN 3Taml
BHYTPUKJIETOYHOTO IlepeBapuBaHus. ['eHeTmyeckue JM30COMHBIE Oose3HHu. IlepokcucoMBlI.
[Topocomsl. [IpoTeacomsl.

IlnTocKeeT — ONMOPHO-ABHraTe/IbHasi CUCTeMa KJeTKH. Tpu cUCTeMbl (HIAMEHTOB:
IPOMEKYTOUHbIE, MHKPO(QUIAMEHTbI, MHMKPOTPYOOUKH. besnku, MOoJeKyasipHble MeXaHU3Mbl
JIBUTATENIbHBIX (DYHKIIMI HEMBIIICYHBIX U MBIIICYHBIX KIETOK. TOHKOE CTpOCHUE MPOMEKYTOUHBIX
(GuiaMeHTOB, MHUKpPO(UIAMEHTOB, MHUKpOTpyOouek. ILleHTpbl opraHu3anuu MHUKPOTPYOOUEeK.
JIuHEenHBl U KMHE3UHBI — MOTOPHBIE Oenku. KIeTOYHbIN LIEHTP: TOHKOE CTPOEHUE U XUMHUYECKUI
cocTaB IpeoOpa3oBaHusi B MUTOTHYECKOM Iukine. PyHkuuu. bazanbHble Tenbla, PECHUUYKH U
KTYTUKH: MOP(HO-OMOXMMHUYECKas OpraHu3aIus, MOJICKYJISPHbIE MEXaHU3MbI (DYHKITHI.

Moayas 3 Cuctema 3HeproodecnevyeHus KjieTok. Aapo.

Cucrema »JHeproodecrneyeHusi KJeTok. MuToxoHapuu: oOmas  Mopdoorus,
yIABTPACTPYKTYpHas OpraHu3alMs, Hapy)kHas M BHYTPEHHSAs MeMOpaHa, MexMeMOpaHHOe
IIPOCTPAHCTBO, MHUTOILIa3Ma — MaTpuKC. TUIBl OpraHu3aluy XOHJpHUOMa (MHUTOXOHIPHUAIbHBIN
PETUKYJIyM) U 3BOJIIOLIMOHHBIN CMBICT €ro (OPMHUPOBAHUS, MEKMHUTOXOHAPHAIBHBIE KOHTAKThI
(MMK). buorene3 mim aBTOPENpPOAYKIUS MUTOXOHApWH. ['naBHas (GyHKIMS MHUTOXOHIPUN —
cunte3 AT®. I'mukonus. [ukn Kpebca, 6enkoBo-pepMEHTHBIE KOMIUIEKCHI JbIXaTeIbHON e U
BHYTpPEHHEH MeMOpaHbl M (pepMEHTHI OKHCIUTENIbHOTO (ochopmmmpoBanus — ATD-cunrerasa,
COIIPSDKEHHBIE  IIETIbI0  MEepPeHoca  3JIEeKTpOHOB.  MexaHusMm  pabGotbl  kommuiekca I
XeMoocMOTHYECKas Teopust MuTuemnia o CONnpsKeHUH OKHUCIeHUs! cyOcTparoB ¢ cuHTe3oM ATO.
[Tonoxxenns teopun. OKHCIUTENBHO-BOCCTAaHOBUTENbHASA NeTsl. [IpoTonHele Hacocsl. CTpoeHue
MUTOIIJIa3MbI (MAaTpUKCa) MUTOXOHIApUNA. ['€HOM MUTOXOHIpHUM U €ro OTJIMYMS OT I'eHOMa spa.
MHUTOXOHIpUM M CTapeHHe KIETKU. I U K cTpaTerus B 3BOJIOIMH >KUBBIX OPraHU3MOB M pOJI
muToxoHipuil. ADK. Anonto3 1 MUTOXOHJIpUU. MUTOXOH/pUaIbHbIe OOJIE3HU.

dynkouoHajgbHasi MopdoJsiorusi sigpa. Ponb siipa B KH3HEIEATEIBHOCTH KIIETKH.
SlnepHble KOMIIOHEHTBHI HPOKAPUOT M OpraHu3alus sAapa dYKapHOTUYECKOW KIETKH (s1epHas
000JI0YKa, XPOMATHH, SJPBHILIKH, KapUOIUIa3Ma M sJIepHbIH OenkoBbI ocTOB). XpOMaTWH H
XxpoMocoMbl. Xumuueckuit cocraB xpomatuHa: JIHK, Oenxu (ructonsl, HerucrtoHoBble PHK).
['eTepoxpoMaTHH U 3yXpoMaTuH. /[Ba (QyHKIIMOHAIBHBIX COCTOSHHSI XPOMOCOMBI: MHTEp(a3HOe U
muToTHyeckoe. O6mas Mop¢oyorus MUTOTUYECKUX XPOMOCOM, KiacCU(pUKAlUsi, XUMHUYECKUI
cocraB. Kapuortun. IIpocrpanctBeHHass nokamusauus xpomocoM B sape. JHK xpomaruna.
VYHUKaIbHBIE, YMEPEHHO MOBTOPSIOLIUECS U BBICOKOIOBTOPSIOIIMECS IOCIIEN0BATEIbHOCTU
(carreuntHble) JIHK B kuHeruke peaknuum peHarypauun (rubpuamsanumun) JHK, nx
¢yHkroHanbHas poas. JIHK neHTpoMep U TenoMepHBIX y4acTKOB. benku XxpoMaTuHa: TUCTOHBI U
HeructoHoBble Oenku. CBoiictBa u  ¢yHkuuu OenkoB B kommaktuzammu JHK. VYposuu
xkomnaktuzauuu JIHK: HykiieocoMbl, HyKI€OMepbl, ETIEBbIE JOMEHbI, XPOMOMEPHI, XPOMOCOMBI.

SAnepusiii OenkoBeiii Matpukc. Xummueckuid coctaB (AHK, PHK, docdhonunumsr).
CTpyKTypHBIE KOMIIOHEHTHI SJE€PHOrO OEIKOBOrO MATpPHKCA: JIAMHUHA, OCTOB M «OCTaTOYHOE»
anpbiiiko. MAR-SAR (30HBI CBS3bIBaHUS ¢ MAaTPUKCOM), PETUTMCOMBI ((PEepMEHTHI PEIIMKATUBHOTO
komruiekca). PHK Beicokomonekymnsipaas, pudbocomnasi. CriytaiicoCOMBI.

SIIpBIMIKO- HMCTOYHUK PUOOCOM. SIAPBINIKOBBIA OpPraHU3aTop — CHENHATM3HUPOBAHHBIN
y4acTOK XpOMOCOMBI. Ammunduxanus sjapsimiek. CTpykTypa W THUIBI SAPBINIKA, XUMHYECKUN
coctaB. Ctpoenne u ¢QynkuuonupoBanue renoB pPHK. benku snpeimex. Hekanonuueckue
byHKIIUN SJIPBILLIEK. PHII-xoMnioHEHTHI sanapa: MIEpUXPOMATHHOBBIE ¢bubpuIbI,
NEPUXPOMATHHOBBIE TPaHYJIbl, ”THTEPOXPOMATHHOBBIE TPAHYJIBL.

Snepnas oOonouka. CTpykTypHash oOpraHmsalisi HapyKHOH M BHYTpeHHel MemOpaH.
Snepnas mnopa (TOHKOE CTpOEHHE, XHUMHYECKUH coctaB M (QyHKUMH). SaepHbIid



[IATOTUIA3MAaTUYECKUA TpaHCOpT (maccuBHBIM M akTuBHBIA). NLS — mocimemoBaTenpHOCTH
AMUHOKUCIIOT y OETTKOB, TpaHCIOPTHpYeMbIX B siipo: NES — mocnenoBarensHOCTH aMHHOKHUCTIOT Y
OCJIKOB, TPAHCIIOPTUPYEMBIX HYepe3 sIEepPHYI O0O0JIOUYKY B IUTOIUIazMy. faepHas o00ojouka B
MUTOTHYECKOM ITUKJIE.

Monayab 4 MaTtpuunblie cunTe3bl. Kiterounasi nposmgepanus. [latosorus KieTku.

MexaHu3Mbl KJIETOYHOIO JAejieHusi. MuTo3: OHMOJOTUYECKUM CMBICH, TIOHATHE O
MUTOTHYECKOM IMKie. [lmeBpo- u opromuto3. Mopdosorus U MONEKyIspHbIE MeXaHU3Mbl (a3
MUTOTHYECKOTO Imkiaa. CamocOopka MHKPOTpYOOUEeK. DHEpPreTH4eckoe oOecleueHUue MHUTO3a.
Perynauus MUTOTHYECKOW aKTUBHOCTH. KOHTpOJBHBIE TOUKM MUTOTHYECKOro nukia. [lonsrue o
YEeK-TIOWHT — CUCTEME: CEHCOPbI, AaT4YuKH, 3pPexToprl. DaKTOPhl aKTUBAIIMU U OJOKaIbl MUTO30B.
®daxkTtopsl pocta. ['eHsl panHero u otinoxeHHoro orseta. Kackan kommiekcoB CAK- nukimH.

Metio3 — 0coObIl Ccroco0 JeNeHUus KIETOK. 3UTOTHBIM, TaMETHBIH U CIIOPOBBIA Meio3. |
MeHoThYecKoe aAelieHue, ocoOeHHocTH mpodasel. |l MelioTrueckoe nenenune. CUHENTOHEMHBIN
KOMILIEKC. bruosornueckuii cMpIci Melo03a. DHA0PENPOAYKIUs, TOJIUTEHHS, SHIOMUTO3.

LenTpanbHas gorma MoJiekyjasipHoii Omosiormu. Ilarosorusi kierku. Perummkanus
OaktepuanbHbIX U dykapuotrdeckux JJHK. Mexanusm permukanuu JIHK: momykoHcepBaTHBHOCTB,
KOMILIEMEHTAPHOCTh, MPEPHIBUCTOCTh, AHTHHAMPABICHHOCTh, MOTPEOHOCTh B 3aTpaBke. benku
pemMkauuu sykapuotr. WMuunwmanwus, snonranus, tepmuHauus u npoueccudr JIHK. Ilpunumn
TpaHckpunuuu, 3tanel cuaTe3a MPHK. [NpuHnun tpancnsmum — coOCTBEHHO OMOCHHTE3 OenKa.
Wuunmanus, snonranus, tepmuHanud. [Ipoueccunr 6enka.

Teopun crapenus kietku - cenecreHuus. OmyxoneBas TpaHnchopmanus kinetku. [TKIT —
amonTo3, MPOorpaMMHUPYEMbIN HEKPO3, ayTodarus, MUTOTHYECKasi KaTacTpoda, anonTo3-HeKPO3HbIE
KOHTUHUYMBI.

4. Tlepevyenb yueOHO-MeTOAUYECKOT0 ODecrieueH s IJIsl CAMOCTOSITEILHOI padoThI
o0yyaromuxcs Mo JTUCIUNIHHE

CamocrosTenbHas paboTa CTYIEHTOB SIBISETCS 0c000il (hopMmoii opraHuzanuu y4eOHOro
npoliecca, MpeaCTapysomas coool MIaHUPyeMY0, TO3HaBaTEIbHO, OPraHU3allMOHHO U METOINYECKH
HaMpaBJIIEMYI0 JESATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHE KOHKPETHOIO
pe3yiibTaTa, OCYIIECTBISIEMYIO 0€3 MPSIMOI MOMOILM MPETo1aBaTels.

CamocrosTenbHas paboTa CTYJIEHTOB SBISETCS COCTaBHOM 4YacThi0 y4uyeOHOH paboThl U
MMEET 1LIE€JIbI0 3aKpEeIICHUE U YIiTyOJIeHNEe TIOJy4YeHHBIX 3HaHUN U HaBBIKOB, MIOMCK U IPHUOOpEeTEeHNE
HOBBIX 3HaHMH, a TAaKXKe BBIIOJHEHNUE YUEOHBIX 3a/IlaHUM, MOATOTOBKY K MPEJCTOSIINM 3aHATUAM U
sk3ameny. OHa TMpeaycMaTpuBaeT, Kak MpPaBWIO, pa3padOTKy pedeparoB, HAMMCAHUE OKIA/IOB,
BBITIOJIHEHNE TBOPUYECKUX, MHIUBUAYAJIbHBIX 33aJaHUNA B COOTBETCTBUHU C Yy4eOHOH Mporpammoi
(TeMaTU4YeCKUM IUIAaHOM HM3y4Y€HUsS AUCLMIUIMHBI). Tema ajii Takoro BBICTYIUIEHUS MOXET ObITh
IpeUIoKeHa MIperojiaBaTesieM WM H30paHa caMUM CTYAEHTOM, HO MaTepHuaj BBICTYIUICHHS HE
JOJKEH ~ AyOnupoBaTh  JIEKUMOHHBIM — Marepuas.  PedepaTuBHBII  MaTepuan  CIY)KUT
JIOTIOJTHUTEIBHON MH(pOpMaIiei s paboThl Ha MPaKTHYECKUX 3aHATHAX. OCHOBHA 11€1b TaHHOTO
BHUJIa pabOThl COCTOUT B OOYYEHHMH CTYIEHTOB METOJAaM CaMOCTOSITENIBHOM PabOThl ¢ y4eOHBIM
MatepHraioM. JlJisi TOTHOTHI YCBOGHHUS TEM, BEIHECEHHBIX B MIPAKTHUYECKUE 3aHATHS, TpeOyeTcs paboTa
¢ nmnepBoucTOuHMKamMH. Kypc mnpeaycMaTpuBaeT CaMOCTOSITENbHYIO paboOTy CTYIEHTOB CO
crneuuanbHOM  nuTeparypoil. Crienyer OTMETHTb, YTO CaMOCTOsITeNbHas paboTa CTYJEHTOB
pe3yibTaTUBHA JIMIIb TOTJAa, KOTJa OHAa BBIMNOJHAETCS CUCTEMAaTHUYeCKH, IUIAHOMEPHO U
LIEJIEHAIIPaBJIEHHO.

3anaHus Uil CAaMOCTOATEIbHOW pabOThl MPeAyCMATPUBAIOT HCIOIb30BAaHHE HEOOXOAMMBIX
TEPMUHOB U TMOHATUH MO mpobiemaTtuke Kypca. OHM HAIeNUBAIOT HA MPAKTHUYECKYI0 paboTy MO
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubiamorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OpMAINH, WJUTIOCTPATUBHBIX MaTepHalIOB. 3a/laHus 10 CaMOCTOSATENIBHOM paboTe
JAIOTCSI IO TeéMaM, KOTOpbIe TPEOYIOT JOTIOTHUTEIHLHON MPOPabOTKH.

O6umit o0beM caMOCTOSTENbHONH paboThl CTYJEHTOB IO JAMCLUMIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pPa0OTy CTYZEHTOB B TEUEHUE CEMECTpa.



3aJlaHui,

AynutopHas camMocTosiTelIbHasg paboTa oCylIecTBisieTcs B (JOpME BBIMOJHEHHUS TECTOBBIX

Kelic-3a11ay,

NMUCBbMCHHBIX MPOBCPOYHBIX pa60T 110 JUCHUIIIIMHE.

AynuropHas

camocTosiTeNlbHas paboTa oOecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, Keic-3alad 1Mo paslernam
JUCIUATUTAHBIL.

IIpumepHbIe TeMbl pedepaToB:

L4 CaeroBas MHUKPOCKOIIHUA. MCTO,I[BI CBETOBOH MHUKPOCKOIIUH.

L4 :‘)J'IeKTPOHHaH MHKPOCKOITHA — IPpUHOUII METOAbI, TPAHCMHUCCUOHHAA N CKAaHUPYIOIas
MHUKPOCKOIIUA. KOHTpaCTI/IpOBaHI/IC O6T>CKTOB, YIbTPAMHUKPOCKOIIUS, 3aMOPAKUBAHHUC —
CKaJIbIBAHHC.

L4 I/IMMyHOFI/ICTOXI/IMI/ILIeCKI/IC METOAbI UCCJI

€I0BaHUI — MPUHIIUIT METO/IA.

e  Meron aBropaauorpaduun. ®iayopecuenius. Meroa rubpuausaiu in Situ.
e  DpaKIMOHUPOBAHHUE KJIETOK M KIETOYHOTO COJICPKHUMOTO.

MeTon KIeTOUHBIX KYJIbTYP.
Llutodoromerpusi.

Kiterounas unxenepus.
XuMHYecKasi OpraHu3anusi KIEeTKU.

IlepeyeHb caMOCTOSITENILHBIX Pa0OT CTY/IEHTOB B NpeaeIax MoayJiei

Tun u Ha3BaHMe y4eOHOIr0 MOy

Y4yeOHO-MeTOUYeCKOe o0ecnieueHue
Y4eOHOro MOAYJISl.
NHHOBanMOHHBbIE H MHTEPAKTUBHbBIE
(¢hopmbl 00yueHus1

MOJIYJI

bl

BBenenune B nurosoruio. [lnazmaruyeckas memOpana.

CamocrosiTeibHast  padora
«CTaHOBNIEHUE  ITUTOJIOTHUU
MeToabl TIUTOIOTHR.

Hama — cpox noocomosxu
Paboma no nnamy (3apamee ewvioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus xknemxuy, sn.nouma, yueOHO-
MemoouuecKue Mamepuavl Ha d1eKmpOHHbIX
Hocumesnsix)

Cumyayuonno-nocuueckue 3a0a4u
Koncynsmayuu npenooasamens

CTYJAE€HTOB
KaKk  HayKH.

1. Borpocsl, miiaH aHayinza U pOpMUPOBaHUS
TEKCTa CaMOCTOSATEIbHOM paboThl (MeTox
Pa3BUBAOIIEH KOOIlEpauuu M MPOEKTHBIN
METO]).

2. VHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0 paboty -
METO[).

4.  T'ucronmoruueckue  mpemaparbl U
UH(POPMOCXEMBI (pabota yepes
BUJICOKAMEphl C MPOEKIMe Ha MOHUTOPHI
KOMITHIOTEPOB).

5. CutyanoHHble 3a1a4k (METO/ Keiica).

(BKITIOYAst
IIPOEKTHBIN

CaMocTosiTeIbHAsI  pa6oTa  CTY/AEHTOB
«Uctopust memOpanonoruu. PenenTopHas
poJib IIa3MalieMMbl. B3aumojeicTtBue
CUTHAJIBHBIMUA MOJICKYJIaMU. MEKKICTOUHOES
y3HaBaHWe.  MEXKJIETOUHbIe  KOHTAKTHI.
JIummocomsD».

Hama — cpox nodeomosxu

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOoOUeCcKUx
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocuss Knemkuy, d1.nouma, yueOHO-

MemoouuecKue Mamepuabl Ha d1eKmpOoOHHbIX
HOCUmensix)

1. Borpocsl, niiaH aHayin3a U pOpMUPOBaHUS
TEKCTa CaMOCTOSATENbHOM paboThl (MeTox
Pa3BUBAKOIIEH KOOIEpauud M TNPOEKTHBIN
METO/I).

2. HWudopmanmonHbie pecypcsl MO Teme
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0  paboty -
METO[).

4.  T'ucronmoruueckue  mpemaparbl U
UHPOPMOCXEMBI (pabota yepes
BUJICOKaMepbl C MPOEKLUel Ha MOHHUTOPHI
KOMITHIOTEPOB).

5. CutyanoHHbIe 3a1a4M (METO Keiica).

(BKITIOYAst
IIPOEKTHBIN




Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamens

CamocrosiTesibHasi  padora  CTY€HTOB
«XHUMHYECKasT OpTraHU3aIUs KICTKN.

Hama — cpox nodeomosxu

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOoOUeCcKUx
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocuss Kknemkuy», d1.nouma, yueOHO-

MemoouyecKue Mamepuaibl Ha 31eKmMpPOHHbIX
Hocumesnsix)

Cumyayuonno-nocuieckue 3a0ayu
Kouncynomayuu npenooasamens

1. Boripocsl, mian aHanu3a u GOpMUPOBAHUS
TEKCTa CaMOCTOSITENILHOW paboThl (METOJ
pa3BUBAIONICH KOOMEpAIlMd W TPOCKTHBIN
METO/I).

2. HWHdopMmanMOHHBIE pecypchl IO TeMe
CaMOCTOSITENTbHOU PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0  paboty -
METOI).

4.  Tucronmormyeckue  Tpemaparel U
nH()OpMOCXEMBI (pabota yepes
BHJICOKAMEPHI C TPOEKIMEH Ha MOHHTOPHI
KOMITBIOTEPOB).

(BKITIOUAsS
IIPOEKTHBIN

IIpome:xkyTouyHast arTecTanus (KOMIbIOTEPHOe TecTUpoBaHue - MeToA Jdean¢u) — 1 akan.uac.
(13 caM. ayIMTOPHOH PadoOThI CTY/ICHTOB).

Jluteparypa Kk camocTosiTe/IbHON padoTe:

1. Yenuon FO. C. Benenue B kiieToOuHyI0 OMOIOTHIO: y4eOHUK AJisi YH-TOB 1o Ouoi. cretl. / 0. C.
Uennos. 4-e uzn., nepepad. u gom. - M.: UKL "Axanemknura", 2005. - 493 c. (bubnuoreka
Yal'Ily).

2. Web-caiit «buosorust KJeTkn» yueOHble mocoouss MomnekynsipHas ouosiorust Anboepre b., Bpeit
H.mnop. 1994 -3 T.

3. CopocoBckuit obpazoBatenbHbli kypHaI, H0.A. Unsmamkes «MemOpaHHas OHOJOTHS: OT
MOJIEKYJISIPHBIX OMCIIOEB 10 MOJEKYIApHBIX MamuH». Ne§, 2000. - ¢ 12-17.

4. Copocorckuii odpazoBatenbHbli )xypHat JI.W. Bapcykos «JIumocomsr». 1998. Nel0. - c. 2-10.

5. DnektponHas nouta. Jlekuuu npodeccopa Anronosoii E.I.

BakyoJsipHas cucrema kieTkd. OnopHO-IBUraTeIbHbII annapar KJIeTKH.

1. Bompocsl, niaH aHanuza 1 GopMHpOBaHUS
TEKCTa CaMOCTOSATENIbHOM paboThl (MeTox
Pa3BUBAKOIIEH KOOINEpauud M MPOEKTHBIN
METO]).

2. HVHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PabOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0  paboTy -

(BKITIOYAst
IIPOEKTHBIN
METO[).

4.  T'ucronmoruueckue  mpemaparbl U
UHPOPMOCXEMBI (pabota yepes
BUJICOKAMEPBl C TNPOEKIUEN Ha MOHUTOPHI
KOMITHIOTEPOB).

5. CutyanoHHbIe 331a4M (METOJ Keiica).

MOAYJIb 11
CamocTosiTeibHAsi  padoTa  CTY/IEHTOB
AmmapaT BHYTPUKIETOYHOTO TIepeBapUBaHUS
— JHM30COMBI, SHIOCOMBI, THAPOJIa3HBIE
MY3BIPHKH.
[Tepokcucomel.
ITopocomsl.
IIporeacomsl.
[TopucTbIe MIaCTHHKY.
Hama — cpox nodzomosxu
Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).
Hocmyn k muxpockony
Hanuuue VUEOHO-MemOoOUeCcKUx
ungopmayuonnvix  pecypcoé  (Web-caiim
«buonocuss Knemkuy», d1.nouma, yueOHO-

MemooudecKue Mamepuanbl Ha 1eKmpOHHbIX
HoCcumensix)

Cumyayuonno-nozuyeckue 3a0aiu
Koncynemayuu npenooasamenns

CamocrosiTeibHas padoTa CTyAeHTOB
[{uToCckeneT — ONOpHO-ABUraTeIIbHAS
CUCTEMA KIIETKH.

Tpu cuctemsl HUIAMEHTOB:
POMEXYTOUHbIE, MUKPO(QHIAMEHTHI,
MUKpPOTPYOOUKH.

1. Bonpocsl, nian ananusa u (OpMUPOBAHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
pa3BHUBaIOIIEH KOONEpaluu W IPOEKTHBIN
METO[).

2. WudopmanMoHHbIE pecypchl IO TeMe
CaMOCTOSITEIIbHOW PaOOTHI.




benku, MonexynspHble MEXaHU3MBI 3. Bompocer k  3aHsATHIO  (BKJIIOYas
JBUTATENBHBIX (YHKITUH. CaMOCTOSITENIbHYI0O PabOTy - TPOEKTHBIN
LleHTpbl Opranu3anuu MUKPOTPyOOUEK. METOJ).

KiteTouHbIl HEHTP: TOHKOE CTPOCHUE U 4. I'ucronornueckue mpenaparsl U
XUMUYECKHI COCTaB MpeoOpa3oBaHus B nH()OpMOCXEMBI (pabota yepes
MHUTOTHYECKOM ITUKIIE. BUJICOKaMEpPbl C MPOEKLIUEeHl Ha MOHHUTOPHI
Kryruk. KOMIIBIOTEPOB).

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonozus xknemkuy», d1.nouma, yueOHO-
MemooudecKue Mamepuaibl Ha 31eKmpOHHbIX
HoCcumensx)

Cumyayuonno-n1ocuueckue 3a0a4u
Koncynomayuu npenooasamens

5. CuTyallMOHHBIE 33]1a4M (METOJ] Keiica).

JlutepaTypa Kk caMoCTONAITeJIbHOM padore:

1. Web-caiit «l{uTomorus u 00Ias TUCTOIOTHS
Anwb6eprc b., bpeii [I. u np. 1994 — 3 T.

2. beikoB B.JI. IluTonorus u oOImias TUCTONOTHS: YYeOHUK ISl CTyAeHTOB MeaBY30B, U3I-BO
COTHUC, 2002.- 254 c.

3. Yennos 1O. C. BreeHne B KJICTOUHYIO OMOJIOTHIO: Y4eOHHK i YH-TOB 110 Ouour. cretl. / 0. C.
UYennos. 4-¢ uzn., nepepad. u gom. - M.: UKII "Axkagemkaura", 2005. - 493 c. (buGimoreka
Val1ry).

4. DnexktponHas noura. Jlekuuu npodeccopa Antononoii E.N.

yueOHble 1ocobouss MonekynspHas Ouosorus

IIpome:xkyTouyHas arTecTanus (KOMIbLIOTEPHOe TecTUPOoBaHue - MeToA Jdean¢u) — 1 akan.yac.

(3 cam. ayIMTOPHOM padoThI CTY/ICHTOB).

MOAYJb Il
Cucrtema 3HeproodecnevyeHus KjaeTok. Sapo.

CamocrosiTeJibHAsi  padoTa  CTYJIE€HTOB
«l'eHOM MUTOXOHApUNA. MHUTOXOHIAPUU U
somoonust - I m K crparerus.

XeMOo0oCMOTHYECKast TEOPHUS».

Hama — cpox noocomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOOUeCKUX
unpopmayuonnvix  pecypcos  (Web-caiim
«Buonoeuss xknemxu», d1.nouma, yueOHO-

MemooudecKue Mamepuanbl Ha 1eKmpOHHbIX
HoCcumensix)

Cumyayuonno-nozuyeckue 3a0aiu
Koncynemayuu npenooasamenns

1. Bompocsl, niaH aHanuza u GopMHpOBaHUS
TEKCTa CaMOCTOSATENbHOM paboThl (MeTox
pa3BHUBAIOIICH KOOMEpPAaMM M MPOCKTHBIN
METO]).

2. HVHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYIO paboTty -
METO[).

4.  T'ucronmoruueckue  mpemaparbl U
MHPOPMOCXEMBI (pabota yepes
BUJICOKaMEpPbl C MPOEKLHel Ha MOHHUTOPHI
KOMITHIOTEPOB).

5. CutyanoHHbIe 331241 (MeTOJ1 Kelica)

(BKITIOYast
IIPOCKTHBIN

CamocrosiTeibHast  padoTra  CTY/ACHTOB
XapakTepucTUKa <«IHEPreTUYECKUX BaIIOT»
(MaKkpoIHEpreTH4eckKue COeIUHEHHsI) KIETKU
— AT®, nporonnsiii (HY) n Harpuessiit (Na*)
NOTEHIMA Ha OMOJIOTMYEeCKUX MeMOpaHax.
IlepBbIii, BTOPOM W  TpPEeTUH  3aKOHBI
OMOPHEPTeTHKHI

Hama — cpox nodzomosxu

1. Bonpocsl, nian ananusa u GOpMUPOBaHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
pa3BHUBaIOIIEH KOONEpalu W IPOEKTHBIN
METO[).

2. WudopmanmoHHbIE pecypchl IO TeMe
CaMOCTOSITEIbHON PaOOTHI.

3. Bompocel K 3aHATHIO
CaMOCTOSTENIbHYI0O paboTy -

(BKITIOUAs
MIPOEKTHBIN




Paboma no nnamy (3apamee 6wvioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus xknemkuy, d1.nouma, yuebHO-
MemooudecKue Mamepuaibl Ha 31eKmMpOHHbIX
Hocumensx)

CumyayuoHnno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

METO[).
4. I'ucronornueckue Ipernaparsl u
HH(POPMOCXEMBI (pabota yepes

BHJICOKAMEPHI C TPOEKIMEH Ha MOHHTOPHI
KOMITBIOTEPOB).
5. CuTyallMOHHBIE 33]1a4¥ (METO/]I Keiica)

8 | CamocrosiTeibHasi  padora  cryaeHToB | 1. Borpocsl, minan aHanusa u popMupoBaHUsS
VYBenuueHne  4YMCia  MUTOXOHJPHA  — | TEKCTa CaMOCTOSITENIBHOH paboThl (METOo.
OHroreHe3 Wi aBTOPEIPOAYKIIHS. pa3BHUBaOIIEC KOOIMEpaluy W TMPOESKTHBIN
XemMHuocMOTHYECKas Teopus Murtyemna o | METON).

CONpSDKEHUH  OKUCIeHHsT cyOctparoB ¢ | 2. MHQopMmanuoHHBIE pecypchl IO TeMe
cuate3oM AT®. [lonokeHHss TEOPHH. | CAMOCTOSATEIBHON PaOOTHI.
OKHCITUTENIbHO-BOCCTAHOBUTENbHAS  NeTid. | 3.  Bompockl Kk 3aHATHIO  (BKIIIOYas
[TpoToHHBIE HACOCHI CaMOCTOSITENIbHYIO  Pa0dOTy - TPOEKTHBIN
Jlama — cpox noocomosku METOI).

Paboma no naany (3apanee ewvidaemcs | 4. ['ucronoruueckre  mpenaparbl |
cmyoenmy). nH(OpMOCXEeMBI (pabota gyepes
Hocmyn k muxpockony BUJICOKAMEPBI C MPOCKIMEeH Ha MOHHUTOPHI
Hanuuue VuebHO-MemoouyecKux | KOMIbIOTEPOB).

ungopmayuonnvix  pecypcoé  (Web-caiim | 5. Curyannonnsie 3aaun (MeTo Keiica)
«buonocus xknemxuy, 3n.nouma, yueOHO-

MemoouyecKue Mamepuansl Ha 2J1eKMPOHHBIX

Hocumesnsix)

Cumyayuonno-nocuueckue 3a0a4u

Koncynomayuu npenooasamens

9 | CamocrosiTeibHasi  padora  cryaeHToB | 1. Bonpocsl, mian aHanusa u GopMHUpOBaHUS
Crpoenue MHTOIIA3MBI (MaTpuKca) | TEKCTa CaMOCTOSITEIBHONH pPadoOThl (METO[
MUTOXOHJpUM. ['€eHOM MHUTOXOHApPUN M €ro | pa3BUBAIOIIEW KOOINEpauud M IMPOECKTHBIN
OTINYNe oT reHoma A1pa. | METoxN).
MHuTOXOHIpUAIBHBIN TEHOM BbicIUX | 2. MHQopmanMoHHBIE pecypchl MO TeMe
pacTeHMi, KUBOTHBIX, yelloBeka. PUOOCOMBI. | caMOCTOSITEIbHON pabOTHI.
PHK. Uonsr Ca?*, Mg?* 3. Bompocel k 3aHsTHIO  (BKJIIOYast
Hama — cpox noocomosxu CaMOCTOSITENIbHYIO pabOTy - MPOEKTHBIN
Paboma no nnamy (3apamee 6vioaemcs | MeTon).
cmyoenmy). 4.  T'ucronmoruueckue  mpemaparbl U
Jlocmyn k mukpockony UHPOPMOCXEMBI (pabota yepes
Hanuyue YuebHO-MemoouyecKux | BUICOKaMepbl C TMPOEKIHe Ha MOHUTOPBI
ungopmayuonnvix  pecypcos  (Web-catim | KOMIBIOTEPOB).
«buonozus  xknemkuy, an.nouma, yuebHno- | 5. CUTyallMOHHBIE 3a7a4l (METOA Keiica)
MemoouyecKue Mamepuansl Ha 2J1eKMpPOHHBIX
HOCumensx)
Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamens

10 | CamocrosiTebHast  paGora  cryaeHToB | 1. Borpocsr, tuian ananms3a u popMupoBaHUs

CTpyKTypHBIE TUIIBI SAPBIILIEK.

benku sapeimex oOpasyromme ckaddomn.
Hekanonnuynckue  QyHKIMH  SApBIIIKA.
[Tepudepuyeckuit XpoMOCOMHBIH MaTepHal
(ITXM) — sapbIIIKO BO BpeMs MUTO3A.

Hama — cpox nodzomosxu

TEKCTa CaMOCTOSATENbHOM paboThl (MeTox
Pa3BUBAKOIIEH KOOIEpauud M TNPOEKTHBIN
METO]I).

2. HWudopmanmoHHble pecypcsl MO TeMme
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocer k 3aHsaTHIO  (BKIIOYas




Paboma no nnamy (3apamee 6wvioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  xknemkuy, dn.nouma, yuebHO-
MemooudecKue Mamepuaibl Ha 31eKmMpOHHbIX
Hocumensx)

CumyayuoHnno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

CaMOCTOSITENIbHYIO  Pa0dOTy - TMPOEKTHBIN
METO[I).

4.  T'mcronormueckue  mpemaparbl |
UH(POPMOCXEMBI (pabora qyepes
BUJICOKAMEPBI C TPOCKIMEH Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CuTyallMOHHBIE 33]1a4H (METO/ Keica)

Jlureparypa K caMoCTOsAATeILHOM padore:
1. CopocoBckuii o6pazoBarenbHbli xypHal. B.I1. CkynodeB «3akoHbl OnosnepreTuxm», Nel. 1997
-¢. 9-14.
2. Yennos 1O. C. BreeHre B KJICTOUHYIO OMOJIOTHIO: Y4eOHHK st YH-TOB 110 Ouout. cretl. / O. C.
UYennos. 4-e uzn., nepepad. u pom. - M.: UKII "Axagemknaura", 2005. - 493 c. (buGimoreka
Yal'Tly).
3. CopocoBckuii obOpa3zoBarenbHbli kypHan A.Jl. BunorpamoB IlpeoGpasoBanue sHepruu B
MUTOXOHAPHAX. Ne9. 1999.-c. 11-19.
4. CopocoBckuii obOpazoBatenbHblll KypHan A.Y. HramOepnuveB YHHKanbHas T€HETUYECKas
cucrema mutoxoHapuit, Nel. 2000.- c. 32-36.
5. CopocoBckuit obpazoBatenbhbiii xypHan B.II. CkynoueB OBommOIUS, MUTOXOHIPHUH U
kuciopo, Ne9. 1999.- c.4-10.
6. DnextponHas nouta. Jlekuuu npocdeccopa Anronosoii E.I.

IIpome:xkyTouyHas aTTecTanus (KOMIbLIOTEPHOe TecTUpPOoBaHue - MeToA Jdean¢u) — 1 akan.uac.
(13 caM. ayIMTOPHOH PadOThI CTY/ICHTOB).

MOAVJb IV
Matpuunblie cunTe3bl. Kiterounas nposaudepanus. [laTonorus kierku.

11 | CamocrosiTesbHast  paGora  crydeHToB | 1. Borpocsl, tuian ananuza u GOpMHUPOBAHUS
«Tunsl MHUTO3a, Melo03a, PHIOPEHPONYKIMS. | TEKCTA CAMOCTOATENBbHOM paboThl (MeTox
[Tatonornyeckue GopMBI MHUTO3a. pa3BUBAIONICH KOOMEpAllMid W TPOCKTHBIN
Hama — cpox noocomosxu METOI).

Paboma no nnamy (3apanee e6wvioaemcs | 2. VIHGOpMallMOHHBIE PECYpChl IO TeMe
cmyoenmy). CaMOCTOSITENTbHON PaOOTHI.

Jlocmyn k mukpockony 3. Bompocer k 3aHsTHIO  (BKIIOYAs
Hanuyue YuebHO-Memooudeckux | CAMOCTOATENbHYIO paboTy - TMPOEKTHBIH
ungopmayuonnvix  pecypcos  (Web-caiim | meton).

«buonocus xknemxuy, sn.nouma, yuebno- | 4.  T'ucrojormdeckwe — mpemapatel U
MemoouyecKue Mamepuaibl Ha 21eKmMpOHHbIX | THPOPMOCXEMBI (pabota yepes
Hocumernsx) BUJICOKAMEphl C TMPOEKIUEl Ha MOHHUTOPHI
Cumyayuonno-nocuueckue 3a0a4u KOMIIBIOTEPOB).

Koncynsmayuu npenooasamens 5. CuryanmioHHble 3a1a4n (METOJ Kerca)

12 | CamocrosiTesibHast  padora  cryaeHToB | 1. Borpocsl, tuian ananms3a u popMupoBaHUs
['eHeTHueckn 3amporpaMMHUpyeMble IYTH | TEKCTa CaMOCTOATENBbHOM paboThl (MeTox
TUOeN KJIETOK: TMPOrpaMMHUPYEMBIN HEKpO3, | pa3BUBAIOIICH KOOIEpallid W TMPOEKTHBIN
amornTo3, ayrodarus, MHUTOTHYECKAs | METON).

Karactpoda, amonTo3/Hekpo3Hbie | 2. MHpopMannoHHbIle pecypchl MO Teme

KoHTHHUYMBI. [lyTn 3amycka. «PernenTopsl
CMEpPTH». B3aWMOJCHCTBHE C JIMTAHIAOM U
nepegaya CHUrHajga B KIETKY. OH3UMBIL,
OTJINYUA MOp(bOJ'IOFI/I‘—IeCKOFO IIPOABJICHUSA
nyred TUOenH, OTAMYMS B MEXaHHU3Max
ru0enu KIeTKH, OHMOJIOTHYECKOe 3HadYCHUE,
WHAYKTOPBI 1 HHTUOUTOPHI

Jlama — cpok noocomosku

CaMOCTOSITENIbHOM paOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYIO paboTy -
METO[).

4.  Tuctonmormyeckue  Tpemaparbl U
HHPOPMOCXEMBI (pabota yepes
BUJICOKAMEPHI C TPOEKIMEH Ha MOHHTOPHI
KOMITHIOTEPOB).

(BKITIOUAst
IIPOCKTHBIN




Paboma no nnamy (3apanee evioaemcs | 5. CuTyannoHHbIE 3a1a4n (METO Kerica)

cmyoenmy).
Hocmyn k muxpockony
Hanuuue YUeOHO-MemoOUudecKux

ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  xknemkuy, dn.nouma, yuebHO-
MemooudecKue Mamepuaibl Ha 31eKmMpOHHbIX
Hocumensx)

CumyayuoHnno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

Jlureparypa K caMoCTOsAATeILHOM padore:

1. Yennon FO. C. Benenue B KJIeTOUHYIO OMOIOTHIO: y4eOHUK ist YH-TOB 110 Ouout. cretl. / 0. C.
Uennos. 4-e uzn., nepepad. u pom. - M.: UKII "Axagemknaura", 2005. - 493 c. (buGimoreka
Yal'Tly).

2. DnekTpoHHas mouTta. Jlekuu npodeccopa Antonooii E.M.

3. E.M. Antonosa Ilytu mporpaMMHpOBaHHOW KieTOYHOM rubenu // buonorus B mkome. Ne3,
2011.- c. 3-23 (bubnuoteka Yul'TIVY).

IIpome:xkyTouyHas aTTecTanus (KOMIbLIOTEPHOe TecTUPOBaHue - MeToA Jdean¢u) — 1 akan.yac.
(13 caM. ayIMTOPHOH PadOThI CTY/ICHTOB).

s cmyoenmog co30amno:

- DJIEKTPOHHAS [10YTA, TJIe HAXOJUTCS MH(POPMAILHS IT0 TEMaTHKaM CaMOCTOSATENIbHBIX PadoT,
METOJIMYECKHE pa3pabdoTKH K Kypcy, MepedeHb CXeMaTHYeCKOro Marepuaia, IepedeHb BOIPOCOB K
3a4eTy, OJIOKH TECTUPOBAHUS, 33a49H 110 MOJICKYJISIPHON OMOJIOTHH, JICKIUH JUISl CAMOCTOSTESIILHOM
pabOTHI CTYICHTOB.

- nHa mopraie Yal'TlY caiita HUL ®IIIIBb http://brs.ulspu.ru, cymectByer 3akiaaka
VYueOHO-MeToqMuecKass pabora, TAe TakKke HaxomuTcs HHPOpPMAIMs IO  TEMaTHKaM
CaMOCTOSATENIBHBIX Pa0OT, METOIUYECKHE pa3pabOTKM K KypCy, IEpeueHb CXEMaTHYECKOIro
Marepuana, MepeyeHb BOIMPOCOB K 3aYeTy, OJIOKM TECTHPOBAHMs, 3aJauydl IO MOJICKYJISPHON
OuoJIoruy;

- Ha caiite http://biocell.omgpu.ru/ crynentam mpemnaraercs B ¢opmare PDF yueOHO-
METOAUYECKHE IIOCOOMS;

- B aynuTopuu 334 CTyIEHTHl HIMEIOT BOBMOXXHOCTh CAaMOCTOSITEIIEHO MTPOMTH TECTUPOBAHUE
C UCTOJIb30BaHUEM KoMITbioTepHOM nporpammbl SCHOOL.

Taxxe cTyaeHTaMm JUIsl JIy4IIEro YCBOSHHMs Kypca Ipejiaraercsi pemieHue 3amad. Obmiee
konruecTBO — 100 (mpuMepHBbIN epeyeHb NPUBOAUTHCS HUXKE).

Tlopsaook npomedxcymounoti ammecmayuu no oucyuniume «L{umonozusy

1. B TeueHue cemecTpa HPOBOJUTCS YCTHBII ONpPOC COIJIACHO KOHTPOJIBHBIM BOIIPOCaM,
KOTOpbIE TPHUJIAraloTcsl K KaXIOMy JIaOOpaTOPHOMY 3aHSATHIO M OTPaXEHbl B METOJIUYECKUX
PEKOMEHIALMSIX CTYJEHTY.

2. Bompochl, BBIICTEHHBIE K CaMOCTOSITEIFHOMY OOYYEHHWIO, BBIOJHSIOTCS  BCEMH
cryneHtamMmu B ¢opme pedepatoB. Ornpoc conpepkKaHus CaMOCTOSTEIbHONW pabOThl MPOBOIUTCS
COIJIaCHO TeMaTHKe J1a00paTOPHOTO 3aHSTHUSI.

3. Jlnst Oojee yCHEUIHOTO M JETATBHOTO M3YYEHHs MaTepualia CTYJEHTHI JOJDKHBI MPONTH
KOMITbIOTEPHOE TECTUPOBAHHE COTJIACHO MTPUBECHHOTO HIKE PeKHUMa.

4. CTyneHThl, COriaacHO OJIOKaM TECTUPOBAHMS, TOJDKHBI IIPEIOCTABIATh B TEUEHHE ceMecTpa
3aUKCUpOBaHHbIE 1O JaHHBIM TeMaM HHGOPMAllMOHHO-CXEMaTHYEeCKH  Marepuan U
THCTOJIOTHUECKHE TIPEnapaThl.

5. K wuroroBoMy TecTHMpOBaHUIO CTYIAEHT [ODKEH HMETh B HallMuue: BeChb H3y4aeMbli
KOMIUIEKC CX€M M T'MCTOJIOTMUECKUX TPENapaToB, BHINOJHEHUE CaMOCTOSITENIbHbIE paOOThl, CpeTHUN
6asu1 3a ATh 0JI0KOB KOMIIBIOTEPHOT'O TECTUPOBAHUS, CPEAHUIN Ol 38 yCTHBIE OTBETHI.

Tecmuposanue cmyoenmos (mexkywjas ammecmayusi):



http://brs.ulspu.ru/
http://biocell.omgpu.ru/

TectupoBanne 1o kypcy «Llutonorus» mTPOBOAUTCS  «IOOJIOYHO» U SBISETCS
MPOMEKYTOUHON M TeKymiel (GpopmMoll KOHTPOJSI 32 YCHEBAEMOCTHIO CTYACHTOB. Jlns momydeHus
UTOTOBOM OIeHKH (Oayuia) mo muctuiinHe «l{uronorusy HeoOX0oauMBbl OalTbl IO BCEM TECTOBBIM
KOHTPOJIIM, CpEeIHMM Oayl 3a YCIEeBaeMOCTh B ayJUTOPHBIX 3aHATUAX (J1abopaTopHbIE) U
9K3aMEeHAllMOHHBIM Oayt. Takum 00pa3oM, HUTOTOBBIM Oamil BBICTABISETCS C YYETOM BBIIIE
NEPEYHCICHHBIX 0aIoB.

Pexxum TecTupoBaHUS — KOMIBIOTEPHOE TECTUPOBAHUE MPOBOJAUTCS B IPYIIIE B TeueHue 45
muHyT. Kaxnaenii 610k Tecta Bkmodaer B cedst 50 TecToBhIX 3amaHuii. [Iporpamma dopmupyer
BapHaHThl (KaX[bli pa3 HOBbBIC) MO3BOJSET UCIPABUTh BHIOPAHHBIN BapuaHT OTBETA, MPEPHIBAET
paboTy CTYIEHTOB IO OKOHYAaHUU BpEeMEHHU TecTupoBaHue. [locie 4ero BBHIBOAUT MOTYyYCHHBIN
cryneHToM Oami. [Iporpamma mo3BoIsIeT cienaTh pacnedyaTkd BapUAHTOB W TOJTy4YEHHBIC OaUIbI
TECTUPYEMOW TpYyNIbl CTYAEHTOB. TecToBble 3aJaHus 3aKPBITOIO THIIA, HA COOTBETCTBUE, C
PUCYHKOM, JOTOJHUTH BBIpAXKEHUE, 3aKOHUUTH ompeaeneHue. Bapuantel otBeta — 1. Hmke
MpUIaraeTcs HEeKOTOPBIN MepeyeHb TECTOBBIX 3aJaHUI U3 Pa3IMYHbIX OJIOKOB JAHHOTO Kypca.

brok Nel «BBenenue B IUTOIOTHIO. XUMHUECKas OpraHu3alus KIeTku. MeTo bl
uccnenoBanus. [Inasmaruueckas meMOpanay.

bnok Ne2 «BakyossipHas cucrema kiieTku. OnopHO-/IBUTaTENIbHBIN armapaT KIETKHU.)»

biiok Ne3 «Mutoxonapuu. Aapoy.

brnok Ne4 «Marpuunsie cuntesbl. [Ipommdeparus. [Taromorus KireTkm.

TecToBBIE 321aHUS:

- OTKPBITOTrO THIIA,
- 3aKpBITOTO THIIA,
- Ha COOTBETCTBHUE,
- Ha TIOCJIE/IOBATENILHOCTH MPOIIECCOB,
- C pUCYHKaMH.
BapuanT npaBuibHOro orsera - 1
Pexxum TectupoBaHus:
- BpeMsl TECTUPOBaHUS — 45 MUH.
- 3ajaHui B BapraHTe Tecta — 50.
Bo3mo)kHOCTH: HAaBUTAIHSA 110 33JAaHUSIM C BO3MOYKHOCTBIO PEJJAKTUPOBAHHSI OTBETOB,
- QBTOMATHUYECKOE OTKJIIOYEHUE MTPOTrPaMMbl TECTUPOBAHMS 110 UCTEUEHUH BPEMEHU
TECTUPOBAHWS;
- BBIBE/ICHHE PE3yIbTaTOB TECTUPOBAHUS B OailIax;
- KOHBepTalys 0alioB B OLEHKY:
0 - 30- HeyIOBJIETBOPUTENBHO;
31 - 38 — yIOBIETBOPHUTEIBHO;
39 - 45 — xoporto;
Oonee 45 — OTIAMYHO.

IIpumepnvie mecmosvie 3a0anusi:

HyxkJieorua — 310 MOHOMEp

1. Genkos;

2. HYKJIEMHOBBIX KUCJIOT;

3. )KHPOB.

HonunenTua oopasyercst myrem:

1. B3auMOACHCTBUS aMUHOTPYIIT ABYX COCETHUX aMHUHOKHCIIOT;

2. B3aMMOJEHCTBHUS aMHUHOTPYIIITBI OJJHOM aMUHOKHUCIIOTHI U KapOOKCUIILHON TPYIIITHI
JIPYroi aMUHOKHUCIIOTBHI;

3. B3aMMOJEHCTBHS KapOOKCUIIBHBIX TPYIII JIBYX COCEIHUX aMHUHOKUCIIOT.

Yuacrok IHK, pa3nesnsironuii 1Be HyKJI€0COMbI, HA3bIBAIOT:

1. conenowun;

2. JHUHKE;

3. THCTOH.



C pudbocomoii B3anmoaeiicTByet nerJs Tpancnoptaoit PHK:

1. JuruapoypuaunoBas

2. TlceBnoypuamioBas

3. JlonomHuTeIbHAS

Cunre3 noyepuux nenei JJHK ocymecrBiasercs:

1. or 5 xoumna 3/ KOHILY;

2. or 3/ konma k 5/ KOHILY;

3. Ha BeAYIICH U OTCTAIOMIEH IETIsIX HapaBlIeHUEe CHHTE3a MPOTUBOIOJIOKHO.

Tpanckpunuus — 3102

1. IIpouecc camokonupoBanus JJHK ¢ o6pazoBanuem ABYX UIEHTUYHBIX JOUEPHUX
MOJIEKYJT;

2. Tlponecc nepenuceiBanus nHdopmaiuu, coaepxkameiics B PHK, B popme JTHK.

3. Ipouecc nepenuceiBanus naopmammu, conepxamieiics B JIHK, B hopme PHK

Y4yacTok Ha 00Jb1I0H cy0uacTue pudOCOMBI, I/1e JIOKAJIU3YeTCsl CTPOSIIUICA MenTH/I,
Ha3bIBaeTCs:

1. amMMHOAUMIBHBIN;

2. TMENTUIWILHEIN;

3. MHUIUUPYIOIIHIA.

ITocTaBbTe B HY:KHOM MOCJIe10BaTeJIbHOCTH YpoBHH KomnakTuzauun JHK ¢ yuyactuem
0eJIKOB B COCTaBe XPOMATHHA:
. XpPOMOHEMHBI, HYKJI€OCOMHBIN, CYIIepOHTHBIN, MTETEIbHO-TOMEHHBIN, XPOMOCOMHBIN
. HyKJIeOCOMa, CyrepOui, meTeabHO-TOMEHHBIN, XPOMOHEMa, XpOMOCcOMa
. cynepOu/I, MeTeIbHO-TOMEHHBIN, XPOMOHEMA, XpPOMOCOMA, HYKJIEOCOMA
. HyKJIeocOMa, CyrepOui, XpoOMOHEMa, MeTeIbHO-I0MEHHBINH, XpOMOcoMa
. HyKJICOCOMa, CyIepOu/I, meTeIbHO-JOMEHHBIH, XpOMOCOMa, XPOMOHEMA

MogeJib cTpOeHHS IVIA3MaTHYECKOH MeMOPaHbl «0yTepOpoAa MpeI0KIIN

1. I'pennens u PoGeprcon

2. T'oprens u Jlaycon

3. T'oprens u I'penyens

4. aycoH u [lanuenu

5. PoGeptcon u [laycon

CMeHa MoOJIeKyJ JMIOMIOB JAPYr OTHOCHTEJBHO Jpyra B Ipeaeaax MOHOCJIOS
IJIa3MaTH4YecKoii MeMOpPaHbl HA3bIBAETCHA

1. Tom

2. Kunr

3. ®aun-don

4. JlatepanbHas nuddy3us

5. Tpanc

I'mukokanuke popmMupyOT

1. VrueBoasl+0enku

2. YTIeBOBIHITUITHIBI

3. YrneBoAbIHKUPHBIE KUCIOTHI

4. YrneBoapi+0O€NIKH, YTIIeBOIbI+TUITH BT

5. YrneBoabI+0enku, yriaeBOAbI-KHUPHBIE KUCIOTHI

.... KOHTAKT 00€ecneYnBaeT KOMMYHHKAINIMOHHOE COeJUHEHNE KJIEeTKH, YUYacTBYIOILEl B
NPSIMOii mepeaaye HOHOB M MAJIBIX MOJIEKY.1 (KAPAUOMHUOLNT)

1. mecmocoma

2. 3aMOK
3. mpocroii
4. MIOTHBINA
5. meneBoit
Bei0epute npumep pudocoMbl NPOKAPHOT
1. 50S+30S=80S
2. 60S+30S=80S

D AW —



3. 50S+40S=70S

4. 50S+30S=70S

5. 60S+40S=80S

Omnpeneaure TN (PUIAMEHTOB B 3aBUCHMOCTH OT JHAMETPA: MUKPOTPYOOUKH
10 am

6-8 HM

~25 HmM

9 M

. =20 HM

Bbi0epuTe 0€s10K, KOTOPbIi SABJISETCS MPEACTABUTEIEM NMPOMEKYTOUYHBIX BOJTOKOH
1. BumenTtun

2. Bunnun

3. CnexkTpun

4. Iluroxana3uH

5. dannonaun

K BakyosisipHO# cHUCTeMe He OTHOCATCS OPraHe/Ibl

1. Ilepokcucomsl

2. JInzocoMsl

3. OP

4. Pubocombl

5. Anmnapar ['onbmxu

Beakn, koropsie GopMHPYIOT MOPOBBIH KOMILIEKC, HA3bIBAIOTCS
1. I'noGynsipHbIE

2. OubpuiuisipHbIe

3. MAR-6enku

4, IMnopTuHbBI

5. Hyxneonopunsl

Bri0epuTe Te pyHKIINM, KOTOPbIE BBINOJHSACT AarpaHyJIApHbIA JP
1. TpaHcnopT BemiecTB U OMOCUHTE3 OEITKOB

2. JIeTOKCHUKAIHs U CUHTE3 (PePMEHTOB

3. JIeTOKCHKAIIHS, TPAHCIIOPT BEIIECTB, CHHTE3 TNINKOTEHA, JIMITHIOB
4. cuHTe3 INIMKOTeHa U OeNKOB

3a cuer 4ero noaaep:xxuBaercs pH=5 B in30comax 151 HHAKTUBaN UK GpepMeHTOB?
1. nonos O2

2. noros N

3. nonos C

4. nonoB H

Teopusi Mapruaoromuu O10BHHKOBA 00bsiICHsAET padoTy

1. «cdeTrunkay KJIETOUYHBIX JCICHUN

2. TEHOB JIONTOJETUS

3. TPOSHCKHX TCHOB

4. cnenuduyecKux XpoMOCoM

7Ku3HeHHBbIH HUKJ KJIETKH BKJIIOYaeT B celst

1. Go+tG1+S+G2+M

2. gactb G1+S+G2+M

3. Gotuactp G1+S+G+M

4. GotG1+Go+M

Meracra3upoBaHue — 3T0

1. mMpOHMKHOBEHHE OMYXOJIEBBIX KJIETOK B 3JI0POBYIO TKaHb

2. ToTepsi KOHTAKTHOTO TOPMOKEHUS

3. U3MeHeHHue [IUTOCKEIeTa

4. obpazoBaHWE BTOPUYHBIX 0UYAroB OMYXOJEBOTO POCTA B 3I0POBBIX TKAHAX
HyxkJieocoma BKiII0O4YaeT B ce0st

1. HeructoHoBbIH KOp, MMHKepHYI0 JJHK

oL PE



2. Ha, ructon, nuakepuyro JJTHK

3. JIHK, Hi1, ructoHsl

4. TUCTOHOBBIN KOp, MuHKEepHYI0 JTHK

B kaxoii 30He sigpbimka pacnosoxkensl PHK-Tpanckpuntobi?

1. crabookparieHHOM

2. ¢pubpmLIsIpHON

3. rpaHyJIsApHOI

Kak mHasbiBawoTcsi 0e€JIKH, KOTOpble NPHCOCIUHSIOT pudocomy K MeMmOpaHe
rpanyJjasipaoro JP

1. pubodopuHb

2. pubO3UMBI

3. DH3UMBI

4. GenKu — CTBIKOBKH

IToTok MeMOpaH B KJIeTKe MPOUCXOJAUT B HANIPABJICHHUH ...

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

2. rpanyispHbii OP — anmapar [Nonbku - uia3maTudeckas MeMOpaHa

3. Tuia3mMaTuyueckas MeMOpana — anmapar [ onbku — rpanyssipHbid JP

4. arpanynsapubsiii OP — annapar ['osb/pku - ma3matudeckas MemOpaHa

Kakue nponeccsl nporexkarT B npoga3y Mutosa?

1. ¢popmupoBaHHE MUTOTHYECKOTO aIIapaTa, PEKOHCTPYKIMS Apa U sIPbIIIKA,
pemmkanus JJHK

2. dopMHpOBaHHE MUTOTHYECKOI'O anlapara, peopraHu3aius sjipa, IeMOHTAX SAPBIIIKA,
CHUpaau3alus XpoMaTuHa

3. IEMOHTaX A1pa, sIPbIIIKa, MUTOTHYECKOTO annapaTa u Cliupaau3aus XpoMaTuHa

4. pEeKOHCTPYKIUS MUTOTHYECKOIO anmnapara 1 XpoMaTuHa, peopraHu3anus sjapa u
AJPBIIIKA

XOHAPHOM KaK HUTeBH/IHbII PeTHUKYJIYM NpeACTABJICH B

1. xapauomuonuTax, HeAUpPepeHIIMPOBAHHBIX KIIETKAX

2. cumIiactax U HenugepeHITMPOBAHHBIX KIETKaX

3. KapJIMOMHUOILIUTAX, Y XJIOPEJUIbl, B CUMILJIACTax

4. Bce BapUaHTHI BEPHBI

JlamuHa — 310

1. GenkoBas MIaCTHHKA sJIpa ¢ XpOMaTUHOM

2. 6enkoBas IJIACTUHKA

3. COKparuTeIbHAas IUIACTHHKA

4. XpoMaTuH

MuTOXOHAPHAJIBHBIN reHOM 6orar .... napamMu

1. T-y

2. I'-11

3. V-IU

4. T-A

Cumyayuonno-no2uveckue 3a0avu

1. M3BecTHO, 4YTO B COCTaB HYKJICHHOBBIX KHCJIOT BXOAT pa3IMYHbIe a30THCTHIC
ocHoBaHus. Kakue a30THUCTBIE OCHOBaHMSI HAJ0 MOMETHTH HM30TONOM JJisi HM30MPATEIbHOTO
BBISIBJICHHS B KJIETKE METOJ0M aBTopaauorpapuu cunresupyembix JJHK nu PHK?

2. Ha Tpéx mpemaparaX WpEJCTaBICHB KIETKA. Y OJHOH - XOpOMIO pPAa3BHUTHI
MUKPOBOPCUHKH, Y IPYTOM - pECHUYKH, TPEThsI UMEET JJIMHHBIE OTPOCTKH. Kakas U3 3TUX KIIETOK
cCrHeruain3upoBaHa Ha MPOLECC BCachIBaHUsA?

3. 3a mpexenaMu Iula3MajieMMbl HAXOAATCS MOHBI, KOHLEHTpAIHMs KOTOPHIX HIJKE, YeM B
KJIeTKe. BO3MOKHO JIM UX MOCTYIUIEHHUE B KIIETKY?

4. Tlpu uccnenoBaHUU Ma3Ka KpPOBH OOJBHOTO B JIEHKOIMTAX (HEWTpogmiax) oOHapyKEeHbI
6axtepuu. Kak onu Tyna nmomnanu?



5. Ha cB0OOgHOW TOBEPXHOCTH KIETOK OOHApYXEHBI CTPYKTYPBl, B KOTOPBIX IO
AIIEKTPOHHBIM MHKPOCKOIIOM BHJIHBI 9 map mnepudepuyeckux © 2 Tapel LEHTPaJIbHBIX
MHUKpOTpyOouek. Kak Ha3bpIBalOTCS 3TU CTPYKTYpPBI, U KAaKOBA UX POJIb?

6. Ilog SJEKTPOHHBIM MHUKPOCKOIIOM BHJHBI MHOXECTBEHHBIC MEJKUE BIISTYUBAHHS
IUIa3MaJeMMbl KJIETKH M CBETJble IMy3bIpbkH. O KakoM IpolLecce CBUAETENbCTBYIOT 3TH
HaOo1eHus?

7. B knerky npoHHMK (akTop, HapyIIAOLMi LEeJOCTHOCTh MeMOpaH Jsm3ocoM. Kakue
MO’KHO OXH/1aTh U3MEHEHUs?

8. Ilpu 3arape B KJETKaxX KOXXU MOSBJSIFOTCSA TPpaHylibl MUIrMeHTa. K KakuM CTpYKTYpHBIM
3JIEMEHTaM OTHOCATCS 3TU TPaHyJibl?

9. HM3BecTHO, 4TO MOJIOZIBIE U OBICTPOPACTYIINE KICTKH UMEIOT 0a30(PUIBHYIO UTOILIA3MY.
YeM 3TO MOKHO OOBSICHUTD?

10. B pesynbTare neiicTBUS HOHU3UPYIOIIEH pagualii B HEKOTOPHIX KJIETKAX MPOUCXOAUT
paspylleHre OTAeNbHBIX opraneul. Kakum o6pazoM OyayT yTHIM3UPOBATHCS KIETKOW UX OCTATKU?

Ilpu oyenxe 3Hanuu, YMeHUl U HABLIKO8 CMYOEHMO8 60 6peMs 3a4éma U IK3aMeHa
UCNONIL3YEemCsl YPOBHEBbIL NOOX00:

Ilepeswiti ypogensv mpeanonaraeT TeopeTHdyeckue 3HaHUS. [[nsi ero BBbISIBIEHUS CTYICHT
JOJKEH TPOWTH TECTOBBIM KOHTPOJb C HCIOJIb30BaHHMEM KommbioTepa. [Ipoxoxaenue
KOMITBIOTEPHOTO KOHTPOJISI 1a€T OCHOBAHUE OIICHUTh 3HAHUS CTYACHTOB Ha YJOBJIETBOPUTEIHbHYIO
OIICHKY.

Bmopoii ypogenv BBISBISIETCS TyTEM yCTHOTO ornpoca. CTYACHT AODKEH MOKa3aTh TIyOoKHe
TEOPETUYECKHE CUCTEMHBIC 3HAHMS: M3JI0KHTHb HCTOPHUIO BOMPOCA, €TO COBPEMEHHOE COCTOSIHHE,
MyTH PEUIEHUsI pacCMaTPUBAEMOM POOJIEMBI.

Tpemuii yposenv — tBOpueckuii. [Ipenmonaraercs Hapsiiy ¢ MEPBBIM U BTOPHIM YPOBHEM
peuieHue TBOpYECKUX 3anad. KoTopble cocTaBiieHbl TakK, YTO CTYIEHT, MOHUMAsl MOCTABICHHYIO
nepes HUM 3a/ady, JOJDKEH apryMEHTHPOBAHO MPEIONKHUTH MYTH pa3pelieHusi, OTCTOSITh CBOIO
TOYKY 3pEHHUSI.

ﬂﬂ}l CaAMOCMOAMENbHOU NOO20MOBKU K 3AHAMUAM O 0ucuum1unepe1<omeu0yemc;l
ucnojib3zoeamas yueﬁno-memoduuecxue Mmamepuaiibl

1. AntonoBa E.M. Mmeromuueckas pa3paboTka 1a0OpaTOpHBIX 3aHATUI AN CTYICHTOB.
Hampasnenus moarotoBku OakanaBpoB «llemarormyeckoe obOpaszoBanue», «buonorusi», odHoro
oraenenud. YieguoBck: U3g-so Yul'TIV. 2017. - c. 20.

2. bensicoa H.A. Buoxumust 1 MOJCKyJsipHass OUOJIOTHS: y4ed. MOCoOue JIs CTYJACHTOB
TEXHOJIOT. U OMOJIOr. crnell. yupexxaeHui. - Munck: Kuwxknbiii nom, 2004. - 414 c. (bubnuoteka
Yal'Ity).

3. Honeuxas O.I'. OOmas Ouonorus: yued. mocodbue. - M.: Teppa, 2001. - 318 c.
(bubnuorexa Yal'TIV).

4. Mymkamb6apos H.H., Ky3nenos C.JI. MonekynspHast Ouonorus: yue6. mocodue ajst Mel.
BY30B. - M.: Menununckoe nadopmannonHoe arenTctso, 2003. - 535 c. (bubnuoreka Yal'TlV).

5. Puc 3., Crepubepr M. Bpenenue B MOJEKYJISApHYIO OMOJOTHIO: OT KJIETOK K aromMam /
nep. ¢ anrt. nox pen. FO.C. Jlazypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubmmoreka
Val'1ly).

5. IlpumepHbIe OLleHOYHbIE MATEPHAJIbI A/l POBEJAEHUS TeKYIero KOHTPOJIA
ycIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallii 00y4YalomuXxcs 1o JMCUUILINHe

Opraﬂuaaunﬂ U MIPOBEACHUE aTTECTAIUU CTYACHTA

®I'OC BO opueHTupoBaHbl Ha (QopMUpOBaHHE Yy OakajaBpa KOMIETEHLUUH —
JMHAMUYECKOro Habopa 3HaHMUM, YMEHMH, HABBIKOB M JIMUYHOCTHBIX KauecCTB, KOTOPBIE MO3BOJIAT



BBIITYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha PpBbIHKE TpyJa U YCIEHMIHO HPOQeCcCCHOHATIBHO
peann30BbIBATHCA.

B mponecce oneHku OakanaBpoB HEOOXOIMMO HCHOJIB3YIOTCS KaK TPagULMOHHBIE, TaK U
WHHOBAI[MOHHBIE THIIbI, BUABI U (pOpMbI KOHTPOJISL. [IpH 3TOM MOCTENEHHO TPaIUIIOHHBIE CPEICTBA
COBEPUICHCTBYIOTCA B pyClle KOMIETCHTHOCTHOIO IIOAXOAd, @ WHHOBALIMOHHBIE CPENCTBA
aJJalITUPOBAHBI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM BY30BCKOM ITPAKTHKE.

ILleqb mnpoBegeHusi aTTecTallMM — IIPOBEpKAa OCBOECHUS OOpa30BaTEIbHOW MPOrpaMMbI
JTUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00Pa30BaTENbHBIX PE3YIbTATOB.

IIpomexyTo4yHasi aTTecTalUsl OCYILECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpLIACT MU3y4EHUE
JUCLUIUIMHBL, TOMOTraeT OLIEHUTh KPYIHbIE COBOKYIHOCTH 3HaHUM M yMEHMH, (hopMHUpOBaHHE
ONPEAEIEHHBIX KOMIIETCHIMN.

OLeHOYHBIMM ~ CPEICTBAMU  TEKYLIErO OLIEHUBAHUA SBIAIOTCA: JOKJIAJ, TECThl IO
TEOPETUYECKUM BOIIPOCAM TUCIMILIMHBI, 3alIUTa MPAKTHUECKUX padboT u T.1. KOHTponb ycBoeHHUs
MaTepHuaia BEJEeTCS PEryJsipHO B TEYEHHE BCEro CEMECTpa Ha NPAKTUYECKUX (CEeMUHApCKUX,
1a00paTOPHBIX ) 3aHATHUSX.

aTTeCTAallMH — 3K3aMCH:

OC-2 YcTHBI OTBET
OC-3 TectupoBanue

No CPEJACTBA OLUEHUBAHUAA, Oopa3oBaresbHbIE
n/m UCTIOJIb3yEMbIE JIJISl TEKYIIETO OLIEHUBAHMS [TOKa3aTes pe3yJabTaThl
(dbopMHUpPOBaHUS KOMIICTCHIIHH AU CHUIITHHBI
1 OueHo4HbIe CPeACTBA I TeKylIel aTTecTalum: OP-1 JlemoHCTpUpyeT 3HaHHE
0COOEHHOCTEH CHUCTEMHOTO H
OC-1. 3amuTa pedepara KPUTUYECKOTO MBIIIICHHUS],
OC-2. YcrHbll OTBET apryMEHTUPOBaHHO
OC-3. TectupoBanue dbopmupyer COOCTBEHHOE
OC-4. PenieHre CUTYaIlIMOHHO-JIOTUYECKUX 3a/1a4 CyXJICHUE u OLICHKY
OC-5. [loxuaz c npe3eHTanueit uH(popMaluuy, [IPUHUMAET
OC-6. Pabora c¢ wuH(MOPMALMOHHO-CXEMATUYECKUM | OOOCHOBAHHOE  pEIlIeHHe B
MaTepuajJoM W  THCTOJIOTMYECKHMH  MpernapaTamu | 00JacTh IUTOJIOTUH
(uTeHue) OP-2 IlpumeHsieT I0ru4ecKue
2 OueHo4HbIe CPeACTBA A5 MPOMEKYTOUHOI bopmbI " IPOIIETYPHI,

crnoco0eH K pediekcun 1o
MOBOJIy COOCTBEHHOM U UyKOI
MBICITUTEIBHON JIeATEITBHOCTH
B ITUTOJOI'N

OP-3 AHanu3upyeT HCTOUHUKH

uH(popManuu c LEJbIO
BBISIBJICHUSI MX IPOTUBOPEUYUI
u IIOHUCKa JOCTOBCPHBIX

cyxzaeHui B Llutonoruu

OP-4 3HaeT cTpyKTYpYy, COCTaB
U JUJAKTUYECKHE €MHUIIBI
ITUTOJIOTHA

OP-5 VYmeer oCylECTBISATH
0oTOOp y4eOHOro COaepKaHus
JUIL  ero  pealu3alud B
pa3nuyHbIX (hopMax oOyueHHs
B COOTBETCTBUH c
tpeboBanusmu GPI'OC OO OP-
6 JleMoHCTpUpYEeT yMEHHE
paspabarbIBaTh pa3nuyHbIe
dbopMbl  YyUEOHBIX  3aHSTHH,
INPUMEHSTh METOJIbl, TPUEMBI U
TEXHOJIOTUU OOyUYEHHs, B TOM
yucie nHPOpMalOHHbIE




OP-7 Bnanmeer crocodamu
UHTETpalu y4eOHBIX
MpPEeIMETOB [UIsl OpraHu3aluu
pa3BUBaroIIEH yueOHoMI
JESITEIIbHOCTH
(ucciemoBaTeNbCKOM,
MIPOEKTHOM, TPYIIIOBOX U AP.)
OP-8 Hcnonbp3yer
00pa3oBaTeNIbHbII  MOTEHIIHAI
COLUOKYJIbTYPHOH cpenbl
peruoHa B TPEINoOJaBaHUU
(mpeamera 1o TpoduII0) B
y4eOHOH M BO BHEYPOUYHOM
JIESITEIIbHOCTH

Onucanue OICHOYHBIX CPEICTB M HEOO0XOAMMOro 0OOpYyIOBaHHUS (JIEMOHCTPAI[MIOHHOTO
Mmarepuaia), a TaK e MpOLeAypbl U KPUTEPUM OLCHMBAHUS HWHAUKATOPOB JIOCTHUKEHHUS
KOMIIETEHIIMI Ha pa3IMYHbIX dTanax ux (OPMHUPOBAHHUS B MPOIECCE OCBOEHHUS 00pa30BaTEeIbHON
[porpammsl npeacrasicHsl B MOHAEC OLEHOYHBIX CPEACTB Ul TEKYLIEr0 KOHTPOJISA YCIIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTeCTaluy 10 aucuuImHe «Lluromorusy.

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOsA yCReeaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'ILI AJI1 OpraHru3aliuu TGKYH_Ieﬁ aTTCCTall1 IIPCACTABJICHBI B m5 IIporpaMmal.

OC-1. Pedepar
Tembr pedpepaToB u TEMBI CaMOCTOSTENBHBIX padOT B (hopMe pedepaToB NpUBEACHHI B 1. 4
pOTPaMMBI.

OC-2 YcrHbIi 0TBET HAa BONPOCHI (J1200paTOPHbIE 3aHATHSA) ¢ y4€TOM BOIIPOCOB BbIBEICHHBIX
HA CaMOCTOSITe/IbHOE 00y4eHue

Hepeqeﬂb BOIIPOCOB K naﬁopaTopHOMy 3aHATHIO

Meroasl uccieoBaHus OMOJOTUM KJIETKH. CBETOBasi MUKPOCKOMHS — TPUHIMIT METOJa,
pazpemiaromasi CrnocoOHOCTh U CTPOCHHWE MHKPOCKOMA, MPHUHIMI (HOPMUPOBAHUS U300paKEeHHUS,
cheppl TNpPUMEHEHHMS METOoJa. Pa3HOBHIHOCTM METOJa CBETOBOM MHUKpOCKomuu: (ha3oBo-
KOHTPACTHBIM,  WHTEp()EpPEHIIMOHHBIN,  MONSAPU3ALMOHHBIA,  METOJ  «TEMHOTO IOy,
UMMYHOTUCTOXUMUS, (DITyOpEeCIeHTHAS MUKPOCKOIIHS

JIHK — Hyk1eoTu 61, nepBUYHAst KOHPOpMAIIHS (JIyTIeKc), TUIIBI BTOPUYHON KOH(OpManuu
(B, A n Z). XapakTepucTUKa XUMHUYECKHX CBsA3€H, 00bEMHBIX ITOKa3aTeNeH.

CoOcTBeHHO MIa3MaThyeckass MemMOpaHa: JTUIMUIBl — XUMHYECKHE CBOMCTBA, CTPYKTypHas

opranuzaiusi, aupyHIUpOBaHHE, THUIBI, ACCUMETPUYHOCTh MeMOpaH. benku — cremeHb
NOTPYXEHHOCTH, QYHKIMU, AUPPYHIUPOBAHUE.

OHJ0MIa3MaTHYECKUI peTuKyirym/ceth (OP) — o0ras XapaKTEPUCTHUKH.
Arpanynspubiit/tinagkuit OP (AOP) — ¢(yHKuuu (CHHTE3 W TPAHCIOPT JIUMHIOB MEMOpaH,

CTEpOHIOB 1 TEPIEHOB, Aenonuposanne Ca’*, nerokcukanus).

DneMeHT LMTOCKeJeTa U3 Oellka akTMHAa M MHO3MHA — MHUKpO(UIUIaMEHTHI (Ha Mpumepe
MHO(GHUIAMEHTOB  IONIEPEYHOIIONOCATO  MBIeYyHOH TkaHu). CTpyKTypHas OpraHu3alus
MUO(QHUOPUIITT — aKTUHOBBIX M MHO3MHOBBIX. CTpoeHHe capkomepa. B3aummopeiicTBue akThHa U
MHO3MHA TIPU MBIIIEYHOM COKPAIIEHUH — MOJEJIb CKOJIBKEHHUS WIM KadeJded Ha MOINEepeuHBIX
MOCTHKaX MUO3uHa. Pabounii MUKI aKTO-MHO3WHOBOT'O KOMILIEKCa



benkoBble (epMEHTHbIE KOMIUIEKCHl JbIXATENbHOM LIeMU BHYTpPEHHEH MeMOpaHbl MU
depmenTsl  okucnutensHoro ¢pochopunupoanus — ATO-cuHTeTa3a CONpPSHKEHHBIE LENbIO
IEPEeHOCca AJIEKTPOHOB. XapaKTepUCTUKA XMMUYECKOH OpraHu3ali KOMIIOHEHTOB JIbIXaTeIbHOMN
Henu U okucauTensHoro ¢ochopunuponanus — komruieke I, Il u 1V, a takxke xommiekc |l u V,
MOJIEKYJIbl IEPEHOCYUKH - YOUXUHOH U LIUTOXPOM C.

Xumundeckui cocraB xpomarusa. JIHK B cocraBe xpomaruHa - nociaenosareasHocty JJHK
(9HXaHCepbl, CaMJIEHCOPBI, 3K30HbI, MHTPOHBI, MOIYJH, CATEJUIUTHbBIE, BBICOKOIIOBTOPSIOLIMECS,
YMEPEHHO MOBTOPSIOIINECS, «POCKOIINY, LIEHTPOMEPHBIE, TEIOMEPHBIE).

OC-3. TectupoBanue
IIpumepsl TeCTOBBIX 3aJaHUN IPUBENIEHBI B I1. 4 IPOIPaMMBI.

OC-4. PelieHue CMTYalMOHHO-JIOTHYECKHUX 32124
[IpuMepHBIe CUTYAITMOHHO-JIOTHYECKHUE 3a]Ja4H MPUBEICHBI B I1. 4 MPOTPaMMBI.

OC-5. Joxkaan ¢ npe3eHTanuei
TemaTuka noknazaa ¢ npe3eHTanuein GopMUPYETCss HHIUBUIYAIBHO CO CTYJIEHTOM.

OC-6. PadoTra ¢ nH(POPMALMOHHO-CXEMATHYECKUM MATEPUAJIOM U THCTOJIOTHYeCKUMH
npenaparamMu (4reHue).

[Tpumep pabOTHI 10T MUKPOCKOTIOM C THCTOJIOTHYECKUM MAaTEPUAIOM H €0 JTIOKyMEHTaInel
B BUJIE PUCYHKA:

I'mcrosiormyeckuii npenapar. lLleHTpocoMbl B SHIEKJIETKE JIOMIAJWHOM AaCKapHUABL.
Oxkpacka: xene3Hblii TeMaTOKCUIIMH.

[Ipenapat npexacraBiaseT coO0M cpe3 MaTKH JIOMIAAUHONW acKapuibl. BuaHbl SHEKIeTKH Ha
pasHbIX cTaausAX pa3BuTHsi. Onpenenure U 3apucyinre:

- SIMIIEKIIETKH OKPYXEHBI OOOJOYKOW OIUIOJOTBOPEHUS, BHYTPU KOTOPOH MPOHCXOAUT
JIpo0seHue,;

- SUIEKJIETKY, HaxoJsryrocs B metadase, b0 B aHadaze meporo apoobienus. B 3to
BpeMs OTCYTCTBYET siiepHast 000JI04Ka, 1 XpOMOCOMBI JIMOO PacIoaratoTcs 0 SKBATOPY KIETKU;

- SHLEKJIEeTKY, HaxoJdllylocsi B aHadasze mepBoro ApoOJeHHs, KOI/la XPOMOCOMBI YK€
Havajau JBUKEHME K moirocam. Ha aToi cTanuu Ha nosirocax sSIMLEKIETKH BUJHBI TEMHBIE TOUKH, K
KOTOpPBIM TMOJAXOJAT HHUTH BEpEeTeHa JEJIeHUs, OT KOTOPBIX paJAMaIbHO OTXOMAST BOJIOKHA,
oOpa3yrommue "38e31y", win neHtpochepy.

Cxema. Jlymiexc JJHK.

B xoHIIe n3yueHHs JUCUUIUIMHBI ITOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX TyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Mamepuannt, ucnonb3yemole 011 RPOMENCYNOUYHO20 KOHMPOTISL YCHEGAEMOCHIU
odyuarowuxca no oucyuniune

IIpuMepHbIii NepedyeHb BONPOCOB K IK3aMeHy

Bakyomnspnas cucrema kinetku. Komnaptmentst anmnapata ['onbmku, GyHKINN.

DHJomna3MaTudeckuil petukynym win cetb (OP). Arpanymnsipubiiit OP wnu rinankuit (AroC)
— CTPYKTYypHasi opranu3anus, GyHKINH.

I'panynspusiit OP wnm mepoxosateiii (I'pDC) — o0coOGeHHOCTh cHUHTE3a OENKOB Ha
pubocomax I'p2C, cunTe3 0enKoB Ha SKCIIOPT U MeMOpaHHBIX OenkoB. DyHkimu ['pOP.

PuGocomel - cTpykTypHO-QyHKIMOHaNbHAs opranuzanuusa. PHK pubocom. benku pubocom.
XapakTepucTuka cyObenuHHUI] puOOCOMbl — (YHKIMOHAJIbHBIE KapMaHbl C MO3MLUHU (DYHKIMH
OOJIBIIION M MaJION CyOBETUHUIIBI.

AnmnapaT BHYTPUKJIETOUHOT'O MEPEeBapUBAHUS — T'HJIPOJIA3HbIE MYy3BIPHKH, JTU30COMBI U UX
reTepOreHHOCTb, YHAOCOMBI.

[Tepokcrcombl, TOPOCOMBI, TPOTEACOMBI, TOPUCTHIE TIACTHHKH.



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

MukpodunamenTsl (MHOHUIAMEHTBI) — CTPYKTYpHas OpraHu3aius AaKTUHOBBIX U
MHO3UHOBBIX (PMOPUILI, MX PACIIOIOKEHUE B CUMILIACTE (CTPOCHHE capkoMmepa). BcmoMorarenbHbIe
OeNIKH1 acCOIMUPOBAaHHBIC C AKTUHOM. MeXaHU3M COKpallleHuss MUOGUOPUILT B CUMILIACTE — MOJIEIb
CKOJIbJKEHUS WM Kauesel Ha MOIEePEUYHbIX MOCTUKaX MUO3UHA.

Muxkpotpy6ouku. KieTounslii eHTp (IIeHTpocoMa) — IIEHTPUOJIH.

MutoTtrueckuii anmnapaT. PECHUUKH U )KTYTHKH - CTPOCHHUE JKT'YTHKA, 0a3aIbHOTO TENbLA.

[IpomexyTounbie MUKpOdUIaMeHThl. MUKpOTpaOeKysipHast CEThb.

O6mass Mopdoaorus MUTOXOHAPUH. YIIBTPAaCTPYKTYpHas OpraHu3als - HapyxXHas u
BHYTPEHHsIs1 MeMOpaHa, MeXMeMOpaHHOE IPOCTPAHCTBO, MUTOILIa3Ma — MAaTPHUKC.

Tomorpaduss MUTOXOHIpUIL B KIIETKE — THUIIBI OpPraHu3alldd XOoHApuoma. buorenes wiu
aBTOPENPOIYKIIMSL.

Cunre3 AT® — rnukonus, [ukn Kpedca, 6enkoBbie (hepMEHTHBIE KOMIUIEKCHI bIXaTeIbHOM
[IeN1 BHYTPEHHEH MEMOpaHbl U PepMEHTHI OKUCIUTENHEHOTO (hochOopruiarpoBaHusl.

XemuocMoTHueckas Teopust Mutyenia o CONpsHKeHUH OKUCIEHUs 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. MUTOXOHApPUATbHAS MEIUIUHA.

IIpumep 3K3aMeHALIMOHHOTO OMJIeTa (YCTHBIH OTBET)
bunem Ne 2

1. Meiio3 — Guonorndyeckoe 3HaUCHUE, MEXaHU3M. BBl Meiio3a.
2. WH}OopMaIMOHHO- CXeMAaTHYECKUH MaTepyal WM TMCTOJIOMMYECKHA Tpenapar.
3. CuryanuoHHO-IOrUYecKas 3a/1aya.

3aB. xadeapoit
« » 20 1.

KpnTepml OLleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCIHMIIJIMHE

Dopmuposanue 6a1IbHO-PEUMUH20801 OYEHKU pabonbl 00YYaAouWUxXcs

ITocemenne Pabora Ha
ITocemenne
Cemectp | [lokazarenn N MPAKTHYECKHUX | MPAKTUYECKUX | DK3aMeH
3aHSTUN 3AHSITUIX
PaszbasutoBka o 12 x 1=12 20x 1=20
272 6aioB 96 GamioB
4 BUJIaM paboT 0aIoB OayI0B
cemectp | CyMMapHBIi Makc. 32 Ganna 304 6amioB 400 6amnoB
12 GaiutoB Max
Oain max max max

Kpumepuu oyenusanus pabomsi obyuarowezocs no umozam 4 cemecmpa

Ouenka Basubl (4 3E)
«OTITUIHOY 361-400
«XOpOLIO» 281-360

«YIOBJICTBOPUTEIIHHOY 201-280
«HEYAOBIETBOPUTEIBHO» meHee 200

6. MeToauyeckue ykazaHusi JAJ1sl 00y4al0UXCsl 10 OCBOEHUIO THCIUIITIHHbI




VYcnentHoe u3ydeHHWE Kypca TpeOyeT OT OOYYaromUXCsl MOCEHICHUS JICKIUHA, aKTHBHOU
paboThl Ha MPAKTHUECKUX 3aHATUSAX, BBIMOJHEHHUS BCEX Y4YeOHBIX 3aJaHUil IpernoaaBaTes,
O03HAKOMJICHHSI C OCHOBHOM U TIOMOJIHUTEILHON JIUTEPATYPOU.

3anuch JeKUMM — oaHa M3 (OPM AKTUBHOW CAMOCTOSATENBHOM paboThl 00ydaroluxcs,
TpeOyroIiasi HaBHIKOB U YMEHHUSI KPaTKO, CXEMaTHUYHO, IOCJIEI0BATEILHO U JOTUYHO (PUKCUPOBATH
OCHOBHBIC TIOJIO)KEHUSI, BBIBOJIBI, 0000IIEHUS, (POPMYIUPOBKUA. B KOHIIE JEeKIMK MpenoaBaTeib
ocTapisieT BpeMs (5 MHMHYT) i TOro, 4roObl oOydaroliuecs HMeld BO3MOXKHOCTb 3a]laTh
YTOYHSIOUIME BOIPOCHI IO H3ydaeMOMy Matepuany. IM3-3a HeZocTarouyHoro KoJM4ecTBa
ayIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTCs OCBETUTb B IOJHOM 0O0BEME, MOITOMY
IpenojaBareib, MO CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOMNPOCHI BBIHOCUT Ha CaMOCTOSTEIBHYIO
paboTy CTYAEHTOB, PEKOMEHAYS Ty WIHM MHYIO JuTeparypy. Kpome atoro, ajs jgydmiero ocBOEHUs
MaTrepuaja ¥ CUCTeMaTH3allid 3HAHUN MO0 JAUCUUILIMHE, HEO0OXOAWMO TMOCTOSHHO pa3duparb
MaTepuabl JEKIUH 10 KOHCIEKTaM M y4eOHBIM 1ocoOusM. B ciryyae HeoOX0oquMocTH o0pammarsest K
MPENoaBaTeNIo 32 KOHCYIbTaluei.

IloaroroBka K NMPAKTHYICCKHUM 3aHATHAM

IIpy NOATOTOBKE K NPAKTUYECKUM 3aHATUAM CTYACHT JOJDKEH W3YyYUTh TEOPETUYECKUU
Marepuall Mo TeMe 3aHATUA (MCHOJIb30BaTh KOHCHEKT JIEKLUH, W3y4UTh OCHOBHYIO JIMTEpPaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOM JIUTEPATYpOi, TP HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIEKT, JIesiasi B
HEM COOTBETCTBYIOIIME 3alMCU M3 JIMTEPAaTypHBIX MWCTOYHHUKOB). B ciyuae 3arpyaHeHuid,
BO3HUKAIOIIMX IIPY OCBOEHMM TEOPETUYECKOI0 Marepualla, CTYIEHTYy CcileqyeT oOpamarbes 3a
KOHCy/bTallUell K mpenojaBarento. Mns Ha KoOHCynbTanuioo, HEOOXOJMMO XOpOUIO HpoayMaTth
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hayane npakTUYECKOro 3aHATHS MPENOAABATENb 3HAKOMMUT CTYICHTOB C TEMOMW, OIJlalaeT
IUIAH IIPOBEICHMS 3aHATHUSA, BBIIACT 33JaHus. B TedeHne OTBENCHHOIO BPEMEHU Ha BBIIIOJIHEHHE
pabOThl CTYAEHT MOXET OOpaTHTHCS K MPENojaBaTello 3a KOHCY/IbTallMell win pa3bsicHeHusMU. B
KOHIIE 3aHTHS IPOBOAUTCS ITPUEM BBIIIOJHEHHBIX 3aJIJaHU, cOOECeI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThl BBINONHEHUS MPAKTUYECKUX 3/IaHUM OLIEHMBAIOTCS B OajuiaX, B COOTBETCTBHHU C
0aJUIbHO-PEUTHHIOBOM CUCTEMON YHHUBEPCHUTETA.

Ilanbl IPAKTHYECKUX 3AHATHI
Iuepzemuueckuii annapam kiemxu. HAopo.
Mumoxonopuu
KonTpoJsbHbBIE BOPOCHI

1. XapakrepucTika «3HepreTHUYeCKuX BaIioT» (MAaKpOIHEPreTHUECKUE COEAMHEHUS ) KIETKH
— AT®, nporounsiit (H") u Harpuessiit (Na") nmorenuunan va 6uonornueckux Mmemopanax. [IepBblid,
BTOPOU M TPETHUIi 3aKOHBI OMOIHEPTETUKH (CAMOCTOSITEIBHO).

2. O6mass Mop¢oJoTUsT MUTOXOHAPHUHA. YJIBTPACTPYKTypHasl OpraHU3alusl - HapyXHas |
BHYTPEHHsIs1 MeMOpaHa, MeXMeMOpaHHOE IPOCTPAHCTBO, MUTOILIa3Ma — MAaTPUKC.

3. Tomorpaduist MHUTOXOHIpHWIA B  KJIETKE — THIBI OpTraHW3allMd  XOHJIPUOMA
(MUTOXOHJPUANBHBIM  PETHKYJAyM) W  SBOJIOLIMOHHBIA  CMBICI ~ ero  (OpMHpOBaHU,
MEXMHUTOXOHIpUaIbHble KOHTakThl (MMK). VBenuuenue yncia MUTOXOHJpHM — OHMOreHe3 Win
ABTOPENPOIYKIHUS (CAMOCTOSITEJILHO).

4. DOuepretnueckast pyHKuUs MUTOXOHApUI — cuHTe3 ATO.

4.1. OOmas xapakrepuctuka | sranma sHepreTmueckoro ob6meHa. HauanbHble >Tarnbl
OKHCIIEHHUS YTIAEBOAOB B IuToruIazme — raukonu3 (II atan sHepreTudeckoro oomMeHa).

4.2. 11l atan sHepreruueckoro oomena - L{ukin KpeOca (ukia TpukapOOHOBBIX KHCIIOT, MK
JMMOHHOM KHCJIOTBI) — IOCJIEIOBATEIbHOCTh CMEHBI MPOIECCOB OKUCIIEHUS M BOCCTAHOBIIEHUS C
o0pa3oBaHUEM IEKTPOHOB U UX akuentupoBanue ¢ kopepmenrom HAJl — HAI*H.

4.3. benkoBpie (pepMEHTHBIE KOMIUIEKCHI JBIXaTeNLHOW I BHYTPEHHEH MeMOpaHbl H
depmenTsl  okucnutensHoro ¢pochopunupoanus — ATO-cuHTeTa3a CONpPSHKEHHBIE LENbIO



MIEPEHOCA JJIEKTPOHOB. XAPAKTEPUCTUKA XUMHUYECKOHM OPraHM3aluyd KOMIIOHEHTOB JbIXaTEIbHOU
Henu U okucnuTensHoro ¢ochopunuponanus — komruieke I, I u 1V, a taxxke xommiekc |l u V,
MOJIEKYJIbI IEPEHOCUYUKH - YOMXUHOH U LIUTOXPOM C.

4.4. XemuocMoTHUYECKass Teopus MHUTYETIA O CONPSDKEHUH OKHUCICHHS CyOCTpaToB C
cunte3oM ATO®. Ilonoxenus teopun. OKHUCIUTEIBHO-BOCCTAHOBUTENBbHAS neTis. lIpoToHHBIE
HACOCHI (CAaMOCTOSATEIBHO).

5. CtpoeHue MUTOIIA3MbI (MaTpUKCa) MUTOXOHAPUI. ['€eHOM MUTOXOHIIPHI U €ro oTInYne
OT TreHoMa s/pa. MUTOXOHAPUATBHBI TE€HOM BBICIIMX PACTEHUM, >KUBOTHBIX, YEJIOBEKa.
Pu6ocomsr. PHK. Monsl Ca?*, Mg?* (camocTosITe/IbHO).

6. Muroxonapuu U cTapeHue KJIeTKku. I' U K cTpaTterust B S3BOJIOLMH KHUBBIX OPraHU3MOB U
poap mutoxoHApud. A®PK. Anonto3 M MHUTOXOHIApPUHM. MMUTOXOHApHANbHAS MEAMIIMHA
(camocTOSATEBLHO).

AqPO
KonTpoJibHbIe Bonpockl

7. CtpoeHue sijipa 3yKapuOTHUYECKHX KJIeTOK. OpraHusanus sJIepHOro 0eIKoBOro MaTpuKca
— cocraB: nepudepudeckuii GUOPO3HBIA CIION JTaMUHBI, PHIXJIbIA (UOPO3HBIN CIOW JIAMHHEI,
0CTaTO4YHOE AAPBINIKO, Oenku. @parmentsl JIHK acconmupoBanHnbie ¢ siaepHbiM Matpukcom (JIHII-
koMmruiekcol), PHIT-kommekcol. OcTaTouHOE SAPBHIIIKO.

8. XpomaTuH — MaTepHalbHbIi HOCUTEIb HACJIEACTBEHHOM HHPOpMALIUK.

8.1. Xumunueckuii coctaB xpomaruHa. JJHK B cocTaBe XxpomarnHa - MOCIEI0BATEILHOCTH
JHK (9HXaHCepBHl, CallJIEHCOPBI, 9K30HBI, WUHTPOHBI, MOJYJIH, CaTeJUINTHBIE,
BBICOKOITOBTOPSIOLIUECS, YMEPEHHO MOBTOPSIOIINECS, «POCKOLINY, IIEHTPOMEPHBIE, TEJIOMEPHBIE).

8.2. benku B cocraBe xpomatuHa. I'mctonsl (HI, H2A, H2B, H3, H4) u HerucroHOBbIE
oenkn (JJHK-u PHK-mommmepasslr, Hykieaswl, «Oenku JlxoHcoHa» - HMG, rtomomsomepassi,
JIMTra3bl, JaMUHBI).

8.3. YpoBHM KOMIIaKTHM3allM¥ XpPOMAaTHHA — HYKJICOCOMHBIH, (GUOPWIIAPHBIA WM
CynepOuAHBIH M ero Mojenu (COJEeHOMJHAs, CYNEepCHHpalld, KpOCC-IMHKEpHAas, JEHTOUYHAas),
NEeTEeNIbHO-IOMEHHBIN  (TIETIEBbIE PO3ETKM — XPOMOMEPHI), XPOMOHEMHBIH, XPOMOCOMHBIM.
Mopdornornueckue Tunsl XxpoMocoM. CTpoeHune xpomocoMbl. HTepdazHoe cocTosiHUE XpOMaTHHA
- TeTepoXpOMaTHH (KOHCTUTYTHBHBIM U (aKyabTaTUBHBIH), SyXpoMaTHH. MuUToTHYECKOE
COCTOSTHUE XPOMaTHHa.

9. Slnepnas memOpaHa (HykjeoneMMma). XapakTepHCTHKA U CTPOCHUE BHYTPEHHEH (JJaMHuHa
U €e KOMIIOHEHThI) U HapyXHOW MeMmOpaHbl. CTpoeHHe MOPOBOro KOMILJIEKCa — HYKJIEOTIOPUHBI,
LUTOIJIa3MaTUYECKEe M SAEpHBIE  KOJbLA, IEHTPalbHBIA JOMEH, CHUIbI, (UOPUILIBI
HykieonurtoriazMarudeckoit croporsl (NPC), simeprast cetka (basket).

9.1. HykneonuTomia3MaTHUECKU  TPAHCIIOPT BEIIECTB — TACCUBHBIA M aKTHBHBIM.
TpaHCcOpTHBIE PHEPTO3aBUCUMBIE CUCTEMBbI Ran, HyKJIeomopuHb!, KOH(POPMAIIMOHHbBIE U3MEHEHUS
SAIIK. AnprepHaTuBHBIE MexaHM3Mbl umnopra Oenka — NLS-3aBucumenii mexanmsm, NES-
3aBHCUMBIN 3KkcniopT 6emnka, TpancnopT PHK, skcnoptr MPHK.

10. SInpeimko — WCTOYHUK PHOOCOM. SIAPBINIKOBBIE OPTraHU3aTOPBI, AMIUTA(UKAITUSL
ApbIIKA, 4 OTACTbHBIX KOMIIOHEHTa - (GUOPHIUISIpHBIE LEHTPhl OKPY)KEHBl IUIOTHBIMU
¢ubprmiapaeiMu KomnoneHTMH (dense fibrillar components (DFCs)), rpanysnsipHble KOMIIOHEHTHI,
pacxomsmmecst u3 DFCs. CTpyKTypHBIE TUIIBI SIIPBIIIEK (CAMOCTOSITEJIHHO).

11. benku sapeimiek oOpasyromue ckapdonn. HexkaHoHuuHckue GYHKIUM SOpPBIIIKA.
[Tepudepuyecknit xpomocomubiii Matepuan (IIXM) — sapeimiko BO  BpeMs  MHTO3a
(caMocTOSITEJILHO).

NHdopmMaiuOHHO-CXeMAaTHYECKUI MaTepUall
1. DaexkTpoHHass MUKPO(OTOrpaMma ylIbTpacTPyKTYpHOH OpraHu3alui MUTOXOHAPHIA.
2. Cxema TUIIBI OPTaHU3AIMH XOHAPHUOMA (MUTOXOHAPHATBHBIA PETUKYIYM),
MEXMUTOXOHApHaNbHbIe KOHTAaKThl (MMK).
3. Cxema rmkonu3a u mukina Kpeoca.



4, Cxema JIOKaJTu3alliy BO BHyTPEHHEH MeMOpaHe MUTOXOHIPHI KOMIUIEKCOB
neixatenbHol e 1 AT®-cuHTeTassl (TpuOOBUIHOE TEJIO MIIA OKCHCOMA).

5. Cxema pabOTHI KOMIUJIEKCOB JbIXaTEILHOM IICTIH.

6. Cxema resepary MPOTOHHOTO MOTEHIIMAJIA TI0 MEXaHU3MY NeTiu (Murtyenn) u
IIPOTOHHOT'O Hacoca.

7. CxeMa yIbTpacTpyKTYphl S1pa KIETKU.

8. Cxema ypoBHElH KOMIIaKTU3allMK XpOMAaTHHA B SJpE.

9. Cxema pacnonoxenus ructona Hi mpu ¢popmupoBanuu cynepoua.

10. Cxema cTpoeHus s,IepHO-IIOPOBOTO KOMILJIEKCA.

11. Cxema opraHu3amuu sSApPHIIIKA.

12. T'ucronornvyeckuidi mnpenapar. MUTOXOHAPUU (XOHIPHOCOMBI, XOHJPUOM) B
SMUTENMATIbHBIX KJIETKaX KUIIeYHHKa ackapuibl. Okpacka: mo AnpTMmaHy. Hcnonesys manoe
YBEJIMUEHUE MHUKPOCKOIA, HEOOXOJUMO HAWUTH 6Oa3a/ibHblli KOHEI] KJICTOK KHUIIEYHOTO SIUTENHS,
rpaHUYAIlUd C COEAMHUTEIHHOW TKAaHBIO, M aNUKAIbHLIL KOHEL, HANpaBICHHBIH K MPOCBETY
KuieyHruka. Ha anukanbHOM KOHIIE BUIHA TOJICTast Kymukyaa. bauxe Kk 6a3aabHOMY KOHILY JISKUT
OBaJIbHOE s0po. [IpeuMyIIecCTBEHHO B alMKaIbHON YacTU KJIETOK MOXKHO YBHUJIETh MUMOXOHOPULU,
OKpalieHHble B 4YepHbIM I1BeT. OHU HMEIOT BUJ KOPOTKHX H3BUTBHIX HHUTEH WM Tanoyek. B
SMUTENUATBHBIX ~ KJIETKaX KHUIIEYHHMKAa OHHM  TOCTaBJSIIOT  DHEPrHi0, 3aKIIOYEHHYI0 B
Makpodpruyeckux cBs3ax AT®, nis ocyiiecTBiaeHUs (PYHKIIMN BCAChIBAaHUS.

7. IlepeyeHb OCHOBHOI M JONOJTHUTEILHOM YueOHOii 1uTepaTtypbl, UHTepHeT-pecypcos,
HEeOO0XOAUMBIX /1JIs1 OCBOEHMS IH CIUTLTIUHBI

OcHoBHas JiuTepaTypa

1. CrBoymunckas, H. C. uronorus : yueOnuk / H.C. CtBonmucKas. - Mocksa : [Ipomereit, 2012. -
238 c¢. : wmn - buwOmmorp.: c. 236-237. - ISBN 978-5-7042-2354-2. URL.:
http://biblioclub.ru/index.php?page=book&id=437359
2. 3aBaneeBa, C. l{luronorus u rucronorus : yuebHoe nmocobue / C. 3aBaneeBa. - OpenOypr : OI'Y,
2012. - 216 c¢. URL: http://biblioclub.ru/index.php?page=book&id=259350
3. Pomanosa, E. b. Ilutonorus : yde6Hoe noco6ue / E. b. PomanoBa. — Hwxuuit Hosropon :
HHI'Y um. H. U. Jlo6aueBckoro, 2019. — 115 ¢. — Tekcr : snexTpoHHbI // JIaHb : 3JI€KTPOHHO-
oubmnoreunas cucrema. — URL: https://e.lanbook.com/book/144605

JlonoJiHUTeIbHAS JIUTEPaTypa
1. Tucronorus, nutonoruss u smoOpuonorus : ydebnoe mocodbue / T. M. Crynenukuna, T. A.
Beimerskanuna, T. U. Octposckasi, U. A. Crenbmax ; nox pea. T. M. Ctynenukunoit. — Mocksa :
NH®PA-M, 2020. — 574 c. — (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-006767-4.
- Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1117787
2. Abpamos, C. H. IIpaktukym no uutosoruu : yueonoe nocobue / C. H. Adpamos, C. B. JlrobuHa.
— VYda : BI'TTY umenu M. Axmymisl, 2017. — 115 ¢. — Teker : snexktpoHHsid // Jlaup :
3NEeKTpoHHO-OnbOmoTeunas cucrema. — URL: https://e.lanbook.com/book/96816
3. Kapneena, E. A. [{utonorus [Tekcr] : yue6Hoe mocodue / ®I'BOY BIIO "Val'TIV um. U. H.
VaesguoBa". - Yiuegaosck : ®I'bOY BIIO "Val'llyY um. U. H. Yaesuosa", 2012. - 136 c. : ni. -
Crincox JIUT.: c. 136. - ISBN 978-5-86045-515-3:170.00. URL:
https://els.ulspu.ru/?song_lyric=%d1%86%d0%hb8%d1%82%d0%be%d0%bb%d0%be%d0%hb3%d
0%hb8%d1%8f-2

Internet — pecypcesl

http://rrc.bsu.edu.ru/download.php.view.17.
http://rrc.bsu.edu.ru/download.php.view.18.
http://hist.yma.ac.ru.

Caiit mopdostoros www.alexmorph.narod.ru.
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CocraBureib: E. 1. AuToHoBa — YibsHoBck: Yal'TIY, 2024.

IIporpaMMa cocTaBleHa C Yyd4eToM (efepalbHOro rocyJapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa BhICHIEro o00pa3oBaHMs 10  HANpaBJICHHIO
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COOTBETCTBHH C y4eOHBIM ILIaHOM.

CocraBureny _#s7Z— EJ. AuToHOBa

(noonucy)
PaGouas mporpamMma y4eOHOH NUCLIMILUIMHEI (IIPaKTUKH) OnoOpeHa Ha 3acelaHuu
kadenps! 6UONOTHH U XUMHH ¥ e2ep 2024 1., mpotokos Ne/D

3aBenyromuii kadenpoit
A/ H.A. Jlenrecosa S wel 200¢
aukhas nodnuce pacuugp ") doama

PaGoyas mnporpaMma yd4eOHOM JUCHHIUIMHBI (TIIPaKTHMKM) COIJIacOBaHa C
6ubIMoTEKOM

Cotpynaux 6ubnmo
X 7 L.
7 10.B. Mapcakosa /3 e p -
Husnaf noonuce pacuugposxa noonucu odama

IMporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHMM YYEHOro COBETa
ecTecTBeHHO-Teorpaduyeckoro Gaxkynprera I8 aae 2024 r., mpoToKoN _ X4
IpesiceNiaTeNs y4eHQro COBETA eCTECTBEHHO-Teorpaduieckoro paxynprera

mﬁr JI.A. ®ponos 29 ou, 247
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