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MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucnumnamaa «L{uTororus» OTHOCHTCS K IHUCHUILIMHAM 00s3aTenpHOM dacTth bioka 1.
Huctumummael  (Moaynu) [IpenMeTHO-METOMUYECKOro MOIyJs y4eOHOro IUlaHa OCHOBHOM
npodeccuoHanbHOM  00pa30BaTEIbHOM MpPOTrpamMMbl  BBICIIErO OOpa3oBaHHs — MPOTPaMMBbl
OakanaBpuata mo HampasieHHio noarotoBku 44.03.05 Ilemarormueckoe oOpas3oBaHue (C ABYMs
poUISIMU TIOJITOTOBKH), HAIIPABIEHHOCTH (Mpoduib) o0pa3zoBaTeIbHON MporpaMMbl «buosorus.
Xumusi», 04HOH popMbl 0O0yueHHS.

JucuunimHa onvpaercs Ha pe3yJbTaTbl 00yueHusi, CQOPMUPOBAHHBIE B paMKax JUCIUIUINH
AHnatomusi u Mopdoiiorus pacteHud, 3oosorus 0ecrno3BoHOUHbIX, OOlas M HeopraHuyeckas
XUMHsA, YueOHas (O3HAKOMHUTEIbHAs) NpaKkTUKa MO OoTaHuke, YdueOHas (O3HAKOMHUTEIbHAS)
MPAKTHKA 10 300JI0THH.

Pe3ynbrarbl u3ydeHUss OUCUUIUIMHBI SBISIOTCS. OCHOBOM JJisi WM3Y4Y€HUs JUCLUUIUIMH U
MPOXOXKACHUS NMpakTuK: ['ucTonorus ¢ ocHoBamu sMopuonorun, Puznonorus pactenuid, ['eneruka,
Mounekynsipaass 6uonorusi, MukpoOuosnorus, OcHOBbI OnoTexHonoruu, CrucTeMaThKa pPacTCHHIA,
3o05i0TUs  TO3BOHOYHBIX, AHanuTuueckas xumus, Opranudeckas xumus, Ousuyeckas u
KoJutonHas Xxumusi, bruonorudeckas xumusi, Teopus sBomroru, OpraHndeckuii cuaTe3, YdyeOHas
(03HaKOMHUTENNbHAS) TPAKTHKA MO (PU3HOJIOTHH KYJIbTYPHBIX PACTCHHIA.

1. IlepeyeHb NJIAHMPYEMBIX Pe3yJILTATOB 00yueHus1 (00pa3oBaTe/bLHBIX Pe3yIbTATOB)
MO JUCHHUILIUHE

Heabo ocBoeHUS MUCHUIUIMHBI «L{HTONOTHS» SIBISIETCS TOArOTOBKA OakajaBpa K padore
yuuTeneM OWoJoruM B oOIIeoOpa3oBareinbHON Iikoje. JlMCUMIUIMHA TpeaHa3Ha4YeHa JaTh
OyIylIMM Y4YUTENSIM TPOPECCHOHAIBHYIO (TEOPETHYECKYI0 M TPAKTUYECKYIO) MOATOTOBKY B
00JacTu TEOpUU U METOJMKH 00y4YeHHsI OMOJIOTHH Ha Pa3IMYHbIX CTYMEHAX 00Ieo0pa3oBaTenbHON
IIKOJTBI.

3agaveidi OCBOGHHS JUCHUILUIMHBI SBIsETCS (POPMUPOBAHUE Y CTYACHTA IEIOCTHOTO
MIPEACTABICHUS] 00 OCHOBHBIX ATamax CTAHOBJICHWUS COBPEMEHHOW HAayKHU LIUTOJOTHHU (KIETOYHAS
Ouosorusi) U ee CTPyKType, 00 OCHOBHBIX KAaTETOPHSAX, MOHATUAX U METOJaX, O POJIM U MecTe
[IUTOJIOTUU B TPO(ECCHOHATHLHOW TOJIrOTOBKE YYHTEIS OWOJIOTMH M XUMHH, CHOPMHUPOBATH
TOTOBHOCTH OYyAylIero y4uTens OHOJOTMM M XUMHH K dS()(PEeKTUBHOMY MpenoiaBaHUIO
MPOIEIEBTHYECKOT0, 0a30BOT0 M MPOMUIBLHBIX KYPCOB IO MPEIMETY.

B pesynbrare ocBoeHHs MporpaMMbl OakalaBpuaTa OOYYArOIIMIICS OJKEH OBIAJETh
CIeNYIOIMMU pe3yibTaTaMu o0yueHuss 1o guciuiuimde «luronmorus» (B Tabmume 1
MIPEJICTABJICHO COOTHECeHHE O00pa3oBaTeNbHBIX pE3yJIbTaTOB OOYYEHHUS [0 JUCHUIUIMHE C
WHIUKATOPAMH JTOCTHYKEHUS KOMITETCHITNH ).

Komnerenuus u O0pa3oBaTteibHbIe Pe3yJabTATHI JMCHUIIIHHbI
HHIMKATOPHI ee (3Tanbl GopMUPOBAHMSA AUCHHUILIHHBI)
JAOCTUKEHHS B 3HaeT ymeer BJIaJeeT
AUCHHUILINHE
YK-1 CriocobeH ocymecTBIATh NOUCK, KpUTUUECKUN aHAJIN3 U CUHTE3 HHPOPMALIUH, IPUMEHSATh
CUCTEMHBIN MOJXO JUIsl PEIICHUs TOCTABJICHHBIX 3a7a4

YK-1.1; OP-1
JeMoHcTpupyeT JleMoHCTpHpYyET
3HAHUE 3HaHHE
0COOEHHOCTEH 0COOeHHOCTEH
CUCTEMHOTO CUCTEMHOTO u
KPUTHUIECKOTO KPUTHIECKOTO
MBIIIJICHHS, MBIIUICHHUSI,
apryMEHTHPOBAHHO | apTyMEHTHPOBAH
bopmupyer HO  (opmupyer
coOCTBEHHOE cOOCTBEHHOE




CYXJICHHE H OICHKY
uHpopManuy,
MPUHUMAET
000CHOBaHHOC
pelIeHue

CYXKJICHHE u
OIICHKY
nHpopmanuu,
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 W  YyXKOU

MOBOJTY MBICITUTEIBHON

COOCTBEHHOMU u JeSITeIbHOCTH B

qy)KOU [UTOJIOTUU

MBICJIUTEJIbHON

JeSATEILHOCTH

YK-1.3; OP-3 AHanu3upyer
AHanuzupyer HACTOYHUKH

WUCTOYHUKHU uH(pOpMaLlUK C LEJbI0
nHpopMaun C BEISIBJIICHUS 170
LENbI0  BBIABICHUS MPOTUBOPEUUI u
WX TPOTUBOPCUYUHN U MOWCKa  JOCTOBEPHBIX
MOMCKA CYXKICHHM B
JIOCTOBEPHBIX [{uTomoruu

CYXKJIEHUH

IK-1 Crocoben ocBanBaTh M UCIOIB30BAaTh TEOPETUUYECKUE 3HAHUS U
00JIaCTH NPH pelIeHUuH NPoQecCHOHATbHBIX 33/1a4

HaBBIKU B HpeﬂMeTHOﬁ

MPAKTUYCCKUC YMCHUA U

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

CTPYKTYpY, COCTaB U | CTPYKTYpY,

TMTAKTHIECKUE COCTaB u

€IUHUILIBI JUJTaKTHYECKHe

MPEIMETHOMN €INHUILIBI

obsacTu LUTOJIOTUU

(mpenosiaBaeMoro

peaMeTa)

nK-1.2; YMmeer OP-5 YMeer

OCYILECTBIATD OCYILECTBIATh oTbop

otbop y4eOHOT0 y4eOHOT0 COJIepXKaHUs

COJIep KaHuUs ISl €ro Ul €ro peaiqu3allud B

peanu3anuu B pa3INYHBIX bopmax

pa3nuuHbIX (popmax 00y4eHHs B COOTBETCTBUHU

oOyueHus B ¢ TpeboBanusimu DPI'OC

COOTBETCTBUH c 00

TpeOOBaHUSIMHU

dI'0C OO

MK-1.3; OP-6 JlemoHCTpUpYET
JleMoHCTpUpYeT yMeHue pa3pabarhiBaTh
yMEHUE pa3nyHbIe bopMbI
pa3pabarbIBaTh yueOHBIX 3aHATHUH,
pasnmuuHble  POPMBI NPUMEHSITh  METOJIBI,
y4eOHBIX  3aHATHH, IpUEMBbl U TEXHOJOTHU

IMPUMEHATE MCTOIEI,

00y4YeHus, B TOM YHCIIe




MIPUEMBI u nH(pOpMaLMOHHbIE
TEXHOJIOTUH

oOy4eHus, B TOM
qucie
WH(POPMAIIMOHHBIC

IIK-3 Cnocober (opMupoBaTh pa3BHBAOIIYI0 O00Pa30BATENBHYIO CpEeAy IS JTOCTHXKEHUS
JMYHOCTHBIX, TPEIAMETHBIX W  METANpPEAMETHBIX pE3ylIbTaTOB OOYYCHHS  CPEICTBAMH
MpernoaaBaCMbIX y‘-Ie6HBIX npcaMCTOB

IK-3.1; Bmaneer | OP-7 Biazeer
crocobamMu criocobamMu
HMHTETpaIuu HHTETpaIiu
y4eOHBIX MPEAMETOB | y4eOHBIX

JUIST OpraHM3aliK | MPEAMETOB  JUIS

pa3BUBAOLLEH OpraHu3anuu
y4ueOHOU pa3BUBAIOIICH
NEeSATEIbHOCTH yueOHoM

(Wccme10BaTeIbCKOM | ACSITEIbHOCTH
, MIPOEKTHOM, | (MCCIIEIOBATENBC

TPYMIOBOH U JIp.) KOM, TMPOEKTHOW,

IrpyNnoBOH U JIp.)
IIK-3.2 Hcnoas3yer OP-8 Hcnonp3yer
00pa3zoBaTeIbHBIN o0Opa3oBaTeNbHbIH
MOTEHIM AT MOTEHIM AN
COLIMOKYJIBTYPHOU COLIMOKYJIBTYPHOU ~ Cpelbl
Cpeabl peruoHa B peruoHa B NpenojaBaHUU
MIPEToIaBaHUH (mpenmeTa o poduIT0) B
(mpeamera o y4eOHOU U BO BHEYPOUHOU
podmTio) B JEeSATSIILHOCTH
yuyeOHOi ¥ BO
BHEYPOUHOHI
JesITebHOCTH

1.00beM AMCHUIUIMHBI B 3a4eTHBIX €AMHUIAX C YKa3aHHeM KOJIMYecTBa aKaJeMHYeCKHX
4acoB, BbIJIEJIEHHBIX HA KOHTAKTHYK PadoTy 00y4yawluxcsi ¢ nmpemnoaaBartesneM (1o
BH/1aM y4eOHBIX 3aHATHI) X HA CAMOCTOAITEIbHYIO PadoTy 00y4aromuxcs
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3. Copep:xkaHue IMCHUILIMHBI, CTPYKTYPHPOBaHHOE M0 TeMaM (pa3/ieJiaM) ¢ yKa3aHueM
OTBCACHHOI'0 HA HUX KOJIUYECTBA aKaAAEMHUIECCKUX YaCcoB 1 BU10B y‘leﬁHbIX 3aHATHH

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

MPUMEPHBI TEMATUYECKHWM IJIAH IUCIUILIAHBI




KonnuecTBo 4acoB o
dbopMaM opraHu3zauu
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Monyns 1. Beenenue B mutonoruto. Ilnazmatnueckas memOpana. 4 - 10 14
Monyns 2. BakyonsapHas cuctema kieTku. OnopHO-ABUTATEIbHBIN 6 - 10 12
anmapart KJICTKH.
Monyisb 3. Cucrema sHeproodecnedeHus KIeTok. S mpo. 6 - 10 12
Mopyns 4. Matpuunsie cuaTe3bl. Kiterounas npoiaudeparusi. 6 - 10 12
[Tarosorust KIeTKH.
KommnbrorepHoe TectupoBanue 4 01oka 2 - - 3
Hroro: 24 - 40 53

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OUCUUNIUHDL
Kpartkoe cogep:kanue kypca (4 cemectp)

Moayas 1 Beeaenne B uurosioruro. Ilnazmarnyeckass MemOpana.

BBenenue. IIpenmer kinerounoit 6monorun. Ilpenmer u 3amaun muronorun. OnpeneneHue
nousatus «Knerka». CTaHoBieHUe OMOJIOTMY KJIETKU Kak HayKd. OCHOBHBIE MTOJIOKEHHSI KIIETOYHOMN
Teopur. MeTosbl uccienoBaHusl Onomoruu KieTkd. CBeToBask MUKPOCKOMUS. MeToIbl CBETOBOU
MUKPOCKOIIMH. OJIEKTPOHHAs MHUKPOCKONHNS — TPUHLUI METOAbl, TPAaHCMUCCHUOHHAs U
CKaHUpYyIoLas MUKPOCKOTIHSL. KonTpactupoBanue 00BEKTOB, YIIbTPaMUKPOCKOIUS,
3aMOpaKMBAHUE — CKalbIBaHUE. VIMMYHOTMCTOXMMHYECKHE METOJbl HMCCIENOBAHUN — INPUHIMI
meroma. Meron aBropamuorpaduu. ®myopecuenius. Mertonq  ruOpuamsaipm N Situ.
@pakIMOHUPOBAHUE KJIETOK M KIETOYHOIO COAEPKMMOro. MeTon KIETOYHBIX KYJBTYD.
[Mutodoromerpus. Kinerounas nnxeHepus. DBOTIOLUS KIETKH.

IInazmatnueckass memoOpana. Vcrtopus wmemOpaHoioruu. Mojenu I1a3MaTHYeCKUX
MeMOpaH, o0Ilas XapakTepUCTHKAa M XHUMHYECKHE CBOMCTBA JKUIKOCTHO-MO3aUYHOM MOJENU
IU1a3MaTU4eckoil MeMOpanbl. CTpYKTYpHass OCHOBa MeMOpaH: JABOWHOW ClOM NUOHMIOB M Oelka.
JlaTepanbHasi HOJBUKHOCTh U ACCUMETPUYHOCTh MOJIEKYI. Pa3nuuHble cBOWCTBA pa3HbIX MEMOpaH.
@OyHKIMYU [U1a3MaTH4Yeckoil MeMOpaHbl. bapbepHo - TpaHcmopTHast pousib. ['TMKOKaNIMKe, KOPTEKC.
TpancMeMOpaHHBIM TEpEHOC HMOHOB W HU3KOMOJEKYJSPHBIX CcoeauHeHUH. Be3ukynspHbiit
TpaHCHOPT (PHA0- U FK301UTO3). Criennduyeckuit HA0IMTO3. PenienTopHas pojib MmiIa3MaleMMBbl.
B3aumoneiicTBue ¢ CUTHaJIbHBIMU MOJIEKyJaMU. MEXKIETOUHOE y3HaBaHUE. AAre3uBHbIE OEIKU
(CAM- Genku, cell adhesion molecules): kaarepuHbl, HMMYHOTJIOOYTHHOMOTOOHBIE, CEICKTHUHBI,
UHTETPUHBI, OCJIKH TJIaBHOTO KoMiuiekca rucrocoBmectumoctd (MHC — mejor histocompartabiliti
complex). KoHTakThl (crmenuanbHble MEKKICTOYHBIE COCAMHEHHMS): 3amuparomue (IUIOTHBIE),
3asIKOpHUBAIOININE (CHUETUIAIONIKE), (POKaIbHBIC, IE€CMOCOMBI, IIEJEBbIE, CHUHAICHI, IJIa3MOJIECMBI.
JIunnocomsl.

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

Bakyonsipuasgs cucreMa KJETKHM: COCTAaBJSIIOIIME KOMIIOHEHTbI M (yHKIMH.
['panynspublit sHH0MIa3MaTudeckuili petukynaym (I'DP): ynprpacTpykTypa KaHaioB, pHOOCOMBI.
bonpmras w  wmamas cybuactuma pubOocombl, (yHKIuU. PubGocombl mnpo — U 3yKapuor.
[Tonmupubocombr. dynkuuu ['OP: cunTe3 cnennduueckux u MeMOpaHHBIX OEIKOB Ha pUOOCOMAX,
UX cerperamus; onopHas (pyHKIHs, ydacTHe B KJIETOUYHOM mpoHuraeMoctu. KoTpaHCMUCCHOHHBIIH



TpaHcnopt OenkoB. [ mankuii sHm0MIIa3MaTndeckuii petukyaym (I'OP): ynbrpacTpykTypa, GyHKINHA
(cMHTE3 JMOUAOB, IOJMCAaXapuaoB, MeTaboNuYecKas ACe3aKTHBALMS TOKCHHOB IPU TOMOIIH
dbepmenTta rutoxpom P-450, nenmonupoBanue nonos Ca). [TopucTeie mIacCTUHKH.

Anmnapar ['osbKH B CBETOBOM U 3JIEKTPOHHOM MUKpockorne. @yHkiuu annapara ['osbku:
CeKpeTopHasi, MOIU(UKALUS U COPTUPOBKA OEIIKOB, BHYTPUKJIETOUHBINH TPAHCIIOPT, MOJIEKYJIIPHbIE
MeXaHU3MbI ()YyHKIIMOHMPOBAHUS MpeoOpazoBaHus anmnapaTa ['oibIku B MUTOTHYECKOM ITHKIIE.

JIuzocombl. MopdoOuoxumuyeckass opraHuzanus, kiaccupukanus. OcoOeHHOCTH
MOJICKYJISIPHOM M PELENTOPHOH opraHu3anud MeMmOpaH. DHAOCOMBI KaK IPETU30COMHBIN 3Tamn
BHYTPUKJIETOYHOTO IlepeBapuBaHus. ['eHeTmyeckue JM30COMHBIE Oose3HH. Ilepokcucomsl.
[Topocomsl. [IpoTeacomspl.

LlnTocKeeT — ONMOPHO-ABUraTe/bHasi CHCTeMa KJeTKH. Tpu cuctembl (UIAMEHTOB:
IPOMEKYTOUHbIE, MHUKPO(QUIAMEHTbI, MHMKPOTPYOOUKH. besku, MOJeKyIsipHble MEXaHU3MbI
JIBUTATENbHBIX (DYHKIMI HEMBIIICYHBIX U MBIIICYHBIX KJIETOK. TOHKOE CTpOGHUE MPOMEKYTOUHBIX
¢GuiaMeHTOB, MUKpPO(UIAMEHTOB, MHKpOTpyOouek. ILleHTpbl opraHu3anuu MHKPOTPYOOUEK.
JIuHEeNHBl U KMHE3UHBI — MOTOpHBIE Oenku. KIeTOYHbIN LEHTP: TOHKOE CTPOEHUE U XMMMUYECKUN
cocTaB IpeoOpa3oBaHusi B MUTOTHYECKOM Iukine. DyHkuuu. bazanbHble Tembla, PECHUYKH U
KTYTUKH: MOP(HO-OMOXMMHUYECKast OpraHu3aIus, MOJICKYJISPHbIE MEXaHU3MbI (DYHKITHIL.

Moayas 3 Cuctema 3HeproodecnevyeHus KiaeTok. Sapo.

Cucrema »JHeproodecrneyeHusi KJeToK. MuToxoHapuu: oOmas  Mopdoorus,
yIABTPAaCTPYKTYpPHasi OpraHu3alus, Hapy)KHas M BHYTPEHHSS MeMOpaHa, MexXMeMOpaHHOe
IPOCTPAHCTBO, MHUTOIUIa3Ma — MaTpuKC. TUIBl OpraHu3aluy XOHJpUOMa (MUTOXOHAPUAIbHBIN
PETUKYJIYyM) U 3BOJIIOLIMOHHBIN CMBICT €ro (OPMHUPOBAHUS, MEKMHUTOXOHAPHAIBHBIE KOHTAKThI
(MMK). buorene3 wmim aBTOPENpPOAYKIUS MUTOXOHApWH. ['naBHas (GyHKIMS MHUTOXOHIPUH —
cunte3 AT®. I'mukonus. [ukn Kpebca, 6enkoBo-hepMeHTHBIE KOMILIEKCHI JIbIXaTeIbHON LEH H
BHYTpPEHHEH MeMOpaHbl M (pepMeHTHl okuciutenbHoro ¢ochopunupoBanuss — ATD-cunrerasa,
COIIPSDKEHHBIE  IIETbI0  IEpPeHoca  3JEeKTpOHOB.  MexaHusMm  pabGotbl  kommuiekca I
XeMoocMOTHUYECKas Teopust MuTuenia o CONnpsKeHUH OKHUCIeHUs! cyocTparoB ¢ cuHTe3oM ATO.
[TonoxxeHns teopun. OKHCIUTENBHO-BOCCTAaHOBUTENbHASA neTisd. [IpoToHHble Hacocsl. CTpoeHue
MUTOILIA3MbI (MAaTPUKCA) MUTOXOHJApUNA. ['€HOM MUTOXOHIpHUI U €ro OTJIMYMS OT I'e€HOMa sjpa.
MHUTOXOHApUM U CTapeHHe KIETKU. I u K cTpaTerus B 3BOJIOLMU >KUBBIX OPraHU3MOB M PO
MutoxoHipuil. AOK. ArtonTo3 1 MUTOXOHAPUU. MUTOXOHIpHUATILHBIE OOJIE3HHU.

@dynkouoHajdbHasi MopdoJsorusi sigpa. Ponb sinpa B KHM3HEIEATENBHOCTH KIIETKH.
SlnepHble KOMIIOHEHTBHI HPOKAPUOT MU OpraHu3alus sAapa dYKapHOTHYECKOW KIIETKH (daepHas
000JI0YKa, XPOMATHH, SJPBILKH, KapUOIUIa3Ma U sJEpHBIH OenKoBbIM OCTOB). XpOMaTUH U
XpoMocoMbl. Xumuueckuit cocraB xpomatuHa: JIHK, Oenxu (ructonsl, HerucroHoBble PHK).
['eTepoxpoMaTHH U 3yXpoMaTuH. /[Ba (GyHKIHMOHAIBHBIX COCTOSHHS XPOMOCOMBI: MHTEp(]a3HOe U
muToTHyeckoe. O6mas Mop¢oyoruss MUTOTUYECKUX XPOMOCOM, KilacCU(pUKALUsi, XUMHUYECKUI
cocraB. Kapuortun. IIpocrpancTBeHHass nokamusauus xpomocoM B sape. JHK xpomaruna.
VYHUKanbHBIE, YMEPEHHO MOBTOPSIOIIUECS U BBICOKOIOBTOPSIOIIMECS IOCIIEN0BATEIbHOCTU
(carreuntHele) JIHK B kuHeruke peaknuum peHarypauun (rubpuamsaunuu) JHK, nx
¢yHkroHanbHas poas. JIHK nenTpoMep u TenoMepHbIX y4acTKOB. besnku XpoMaTuHa: TUCTOHBI U
HeructoHoBble Oenku. CBoiictBa u  ¢yHkuun OenkoB B kommnakTu3amuu JIHK. VYposau
komnaktuzauuu JIHK: Hykj1ieocOMBbI, HyKJI€OMepbl, NETIEBbIE JOMEHbI, XPOMOMEPHI, XPOMOCOMBI.

Snepubiii OenxoBbiit marpukc. Xumundeckuid cocrtaB (AHK, PHK, dochomunumasr).
CTpyKTypHBIE KOMIIOHEHTHI SJE€PHOrO OEIKOBOrO MATpPHKCA: JIAMHUHA, OCTOB M «OCTaTOYHOE»
anpbiiiko. MAR-SAR (30HBI CBS3bIBaHUS ¢ MATPUKCOM), PEIUTUCOMBI ((PepMEHTHI PEIIMKATUBHOTO
komruiekca). PHK Beicokomonekymnsipaasi, pudbocomnasi. CriytalicoCOMBI.

SIIpBIMIKO- HMCTOYHUK PUOOCOM. SIIPBINIKOBBIA OpPraHu3aTop — CHENHATM3HUPOBAHHBIN
y4acTOK XpOMOCOMBI. Amrunduxanus sapsimiek. CTpykTypa W THIBI SApPBINIKA, XUMHYECKUN
coctaB. Crtpoenne u ¢QynkuuonupoBanue reHoB pPHK. benku snpeimex. Hekanonuueckue
byHKIIUN SJIPBILLIEK. PHII-xoMnioHEHTHI anpa: MIEPUXPOMATUHOBBIE ¢bubpuIbI,
NEPUXPOMATHHOBBIE TPaHYJIbl, ”THTEPOXPOMATHHOBBIE TPAHYJIBL.

Snepnas oOonouka. CTpykTypHash oOpraHu3alisi HapyKHOM M BHYTpeHHeW MemOpaH.
Snepnas mnopa (TOHKOE CTpOEHHE, XHUMHYECKUH coctaB M (QyHKUMH). SaepHbIi



[IATOIUIA3MAaTUYECKUA TpaHCOPT (maccuBHBIM W akTuBHBIN). NLS — mocimemoBaTenpbHOCTH
AMUHOKUCIIOT y OETTKOB, TpaHCTOPTUpPYeMbIX B siipo: NES — mocienoBaTenbHOCTH aMUHOKHCIIOT Y
OCJIKOB, TPAHCIOPTUPYEMBIX UYepe3 SAECpPHYIO O0O0JIOUKY B IUTOIUIa3My. SaepHas o00ojouka B
MHUTOTHYECKOM ITUKJIE.

Monyab 4 MaTtpuunblie cunTe3bl. Kiierounasi nposmdepanus. [laTonorus kieTku.

MexaHu3Mbl KJIETOYHOIO JAejieHusi. MuTo3: OHMOJOTUYECKUM CMBICI, IOHATHE O
MUTOTUYECKOM IMKie. [lneBpo- u opromuto3. Mopdosorus u MONEKyIsIpHbIE MeXaHU3Mbl (a3
MUTOTHYECKOTO IuKiIa. CamocOopka MHKpOTpyOOUeK. DHepreTudeckoe 00ecleYeHHe MHTO3a.
Perynauuss MUTOTHYECKON aKTUBHOCTH. KOHTPOJBHBIE TOUKM MUTOTHYECKOro nukia. [lonstue o
YEeK-TIOWHT — CUCTEME: CEHCOPbI, AaT4yuku, 3pPexToprl. DakTOPhl aKTUBAIIMHU U OJOKaIbl MUTO30B.
®daxkTtopsl pocta. ['eHsl pannero u otinoxeHHoro orseta. Kackan komrmiekcoB CAK- nukiImH.

Meiio3 — 0coObIli croco0 AeNeHUs KIETOK. 3UTOTHBIM, TaMETHBIA U CIOPOBBIM Meio3. |
MeHoThYecKoe aelieHue, ocoOeHHocTH mpodasel. |l melioTnueckoe nenenune. CUHENTOHEMHBIN
KOMILIEKC. bruosornueckuii cMpIci Mel03a. DHA0PENPOAYKIUs, TOJIUTEHHS, SHIOMUTO3.

HenTpasbHas gormMa MoJiekyjasipHoii Omosiorum. IlaTosiorus kjierku. Perummkanus
OaktepuanbHbIX U dykapuotrdeckux JJHK. Mexanusm permukanuu JIHK: momykoHcepBaTHBHOCTB,
KOMIUIEMEHTAPHOCTh, MPEPHIBUCTOCTh, AHTHHANPABICHHOCTh, MOTPEOHOCTh B 3aTpaBKe. benku
permMKauuu sykapuot. MHunumanus, snonramnus, tepmuHauus v npoueccudr JHK. Ilpunnun
TpaHckpunuuu, 3tanel cuaTe3a MPHK. [NpuHnun tpancnsmum — coOCTBEHHO OMOCHHTE3 Oenka.
Wuunmanus, snonranus, repmuHanud. [Ipoueccunr 6enka.

Teopun crapenus kietku - cenecrenuus. OmyxoneBas TpaHnchopmanus kietku. [TKD —
amnornTo3, MPOorpaMMHUPYEMbIN HEKpPO3, ayTodarus, MUTOTHYECKas: KaTacTpoda, anonTo3-HeKPO3HbIE
KOHTUHUYMBI.

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

CamocrosTenbHas paboTa CTYIEHTOB sIBIseTcs 0co0o0il ¢opMol opraHuzaluu y4eOHOro
npoliecca, MpeACTaBystomas co00l MIIaHUPYEMYO, TI03HABaTEIbHO, OPraHU3allMOHHO U METOINYECKU
HalpaBsIEeMyl0 JEATeNIbHOCTh CTYJEHTOB, OPUEHTUPOBAHHYI0 HAa JOCTHXKEHHE KOHKPETHOI'O
pe3yJibTaTa, OCYIIECTBISIEMYIO 0€3 IPSIMOI TOMOILM MPEToAaBaTesl.

CamocrosTenbHas paboTa CTYIEHTOB SBISETCS COCTaBHOM 4YacThl0 yuyeOHOH paboThl U
MMEET LIEJIbI0 3aKpEeIICHUE U yIiTyOJIeHNe OJy4YeHHBIX 3HaHUN U HaBBIKOB, IIOMCK U IPHOOpeTeHNE
HOBBIX 3HaHUH, a TAKXX€ BBIIIOJHEHNE YUEOHBIX 3aJJaHHi, TOATOTOBKY K MPEACTOSIIUM 3aHATHAM U
sk3ameHy. OHa TMpeaycMaTpuBaeT, Kak MpaBuio, pa3paboTKy pedepaToB, HamucaHUE TOKJIAIOB,
BBITIOJIHEHNE TBOPUYECKUX, MHIUBUAYAJIbHBIX 33aJaHUN B COOTBETCTBUHU C y4eOHOH Mporpammoi
(TeMaTU4YeCKUM IUIAHOM HM3y4YeHUsS AUCHMIUIMHBI). Tema ajii Takoro BBICTYIUIEHUS MOXET ObITh
IpeUIoKeHa IperojiaBaTesieM WM H30paHa caMHUM CTYJEHTOM, HO MaTepuall BBICTYIUIEHUS He
JOJKEH ~ AyOnupoBaTh  JIGKIMOHHBIM — Marepuas.  PedepaTuBHBII  MaTepuan  CIY)KUT
JIOTIOJTHUTEIBHON MH(pOpMaIuei s paboThl Ha MPaKTHYECKUX 3aHATHAX. OCHOBHAs 11€1b JTaHHOTO
BHUJIa pabOThl COCTOUT B OOYyYEHHUU CTYJIECHTOB METOJIaM CaMOCTOSITEIbHOM PabOThl ¢ y4eOHBIM
MmatepHuaioM. JlJs MOTHOTHI YCBOGHHUS TEM, BEIHECEHHBIX B IIPAKTHUYECKUE 3aHATHS, TpeOyeTcs paboTa
¢ nepBoucTouHMKamMH. Kypc mpegycMaTpuBaeT CcaMOCTOSITENIbBHYIO paboTy CTYAEHTOB CO
crneuuanbHoOi  nuTeparypoil. Crienyer OTMETHTb, YTO CaMOCTOSITeNbHas paboTa CTYIEHTOB
pe3yibTaTUBHA JIMIIb TOTJAa, KOTJa OHa BBINOJHAETCS CUCTEMAaTUYECKH, IUIAHOMEPHO U
LIEJIEHAIIPaBJIEHHO.

3anaHus Uil CaMOCTOATEIbHOW paboOThl MPeAyCMaTPUBAIOT HCIIOIb30BaHHE HEOOXOAMMBIX
TEPMUHOB U TMOHATUH MO mpobiematuke Kypca. OHM HaleIMBalOT Ha MPAKTUYECKYI0 paboTy MO
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubianorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OpMAIMH, WIUTIOCTPATUBHBIX MaTepHalIOB. 3a/laHus M0 CaMOCTOSATENIbHOW paboTe
JAIOTCSI IO TeMaM, KOTOpbIe TPeOYIOT JOTMOTHUTEIHHON MPOPaOOTKHU.

OO0umii o0beM caMOCTOSTENBHOH paboThl CTYJAEHTOB IO JAMCUUIUIMHE BKIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTY CTYJ€HTOB B TEYEHHUE CEMECTPA.



3aJlaHui,

AynutopHas camMocTosiTelIbHasg paboTa OCyHIeCTBIsieTCs B (POpME BBIMOJHEHHUS TECTOBBIX

Kelic-3a1ay,

NMHUCBbMCHHBIX MPOBCPOYHBIX paGOT 10 JUCHUIIIIUHE.

AynuropHas

camocTosiTeNbHas paboTa oOecriedeHa 0a30i TECTOBBIX MaTEpUANIOB, Keic-3alad 1Mo paslernam
JUCIUATUTAHBIL.

IIpumepHbIe TeMbl pedepaToB:

L4 CaeroBas MUKPOCKOIIHUA. MCTOI[BI CBETOBOH MHUKPOCKOIIUH.

L4 :‘)J'IeKTpOHHaH MHKPOCKOITUSA — IPpUHIOUII METOAbI, TPAHCMHUCCHUOHHAA U CKaHUPYIOIas
MHUKPOCKOIIUA. KOHTpaCTI/IpOBaHI/Ie O6B€KTOB, YIAbTPAMHUKPOCKOIIUSA, 3aMOPAKNBAHHUC —
CKaJIbIBAHHC.

L4 I/IMMyHOFI/ICTOXI/IMI/I‘IeCKI/Ie METOAbI HCCJI

€I0BaHUI — MPUHIIUIT METOIA.

e  Merton aBropaauorpadpun. dayopecienius. Meron rudpuausanyu in Situ.
e  DpakMOHUPOBAHHE KJIETOK U KIIETOYHOTO COJAEPKUMOTO.

MeTon KIeTOUHBIX KYJIbTYP.
Lutodoromerpus.

Kiterounas unxenepus.
XuMHUECKasi OpraHu3amys KJISTKH.

IlepeyeHb caMOCTOSITENILHBIX Pa0OT CTY/IEHTOB B NpeaeIax MoayJiei

Tun u Ha3BaHMe y4eOHOIr0 MOy

Y4yeOHO-MeTOAHYEeCKOE 0O0ecTieueHue
Y4eOHOro MOAYJISl.
NHHOBanMOHHBbIE H MHTEPAKTUBHbBIE
(¢hopmbl 00yueHus1

MOJIYJI

bl

BBenenune B nurosoruio. [lnazmaruyeckas memOpana.

CamocrosiTeibHast  padora
«CTaHOBIIEHUE  ITUTOJIOTHUHU
MeToabl TIUTOIOTHR.

Hama — cpox noocomosku
Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus xknemxuy, 3n.nouma, yueOHO-
MemoouuecKue Mamepuavl Ha d1eKmMpOHHbIX
Hocumesnsix)

Cumyayuonno-nocuueckue 3a0a4u
Koncynsmayuu npenooasamens

CTYJAE€HTOB
KaKk  HayKH.

1. Bonpocsl, mian aHanmsa u OpMHUPOBAHUS
TEKCTa CaMOCTOSATEJIILHOM paboThl (MeTox
Pa3BUBAOIIEH KOOIlEpauuu M MPOEKTHBIN
METOI).

2. VHdopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENILHON PabOTHI.

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

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

5. CutyanoHHbIe 33124k (METOA Keiica).

(BKITIOYAst
IIPOEKTHBIN

CamocrosiTeIbHasE  padoTa  CTY/AEHTOB
«Ucropus wmemOpanonoruu. PenentopHas
ponp mazMalieMMmbl.  B3aumopeinctBue ¢
CUTHATBHBIMU MOJIEKyNIaMU. MeXKIeTOYHOe
y3HaBaHWE.  MEXKKJICTOYHbIE  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 CaMOCTOSATENIbLHOM paboThl (MeTox
Pa3BUBAKOIIEH KOOIEpauud M MPOECKTHBIN
METO]).

2. HVHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTLHON PaOOTHI.

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

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

5. CutyanoHHbIe 331a4M (METOJ 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 knemkuy, d1.nouma, yueOHO-

MemoouyecKue Mamepuaibl Ha 3J1eKMpPOHHbIX
Hocumesnsix)

Cumyayuonno-nocuieckue 3a0ayu
Kouncynomayuu npenooasamens

1. Boripocsl, mian aHanu3a u GOpMUPOBAHUS
TEKCTa CaMOCTOSITENILHOW paboThl (METOJ
pa3BHUBaOIIEC KOOMEpaluy W TMPOCKTHBIN
METO/I).

2. HudopmanmoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHOU PaOOTHI.

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

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

(BKITFOUAS
IIPOEKTHBIN

IIpomexyTouHas aTTecTanusa (KOMIbIOTEPHOE TecTHPOBaHue - MeTox denbpu) — 1 akaa.uac.
(13 camM. ayIUTOPHOM padOThI CTYJA€HTOB).

JlutepaTtypa K caMOCTOSITe/IbHOI padoTe:

1. Yenuon FO. C. Benenue B kiieTouHyr0 OMOIOTHIO: y4eOHUK At YH-TOB 1o Ouoi. cretl. / 0. C.
Uennos. 4-e uzn., nepepad. u pom. - M.: UKL "Axanemknura", 2005. - 493 c. (bubnuoreka
Yal'Ily).

2. Web-caiit «buosorus KiieTkn» yueOHble mocoouss MosnekymsipHas ouosorust Ansoepre b., Bpeit
H.mnop. 1994 -3 T.

3. CopocoBckuit obpazoBarenbHbii KypHan, H0.A. UusmamkeB «MemOpaHHas OHOJOTHS: OT
MOJIEKYJISIPHBIX OHCIIOEB 10 MOJIEKYJIApHBIX MatuH». Ne§, 2000. - ¢ 12-17.

4. Copocorckuii odpazoBatenbHbIi )xypHat JI.M. Bapcykos «JIumocombr». 1998. Nel0. - c. 2-10.

5. DnektponHas nouta. Jlekuuu npodeccopa Aarononoii E..

Bakyoasipuasi cucremMa KieTKiu. ONOpPHO-ABUIaTeJbHBIH annapart KIeTKH.

1. Bompocsl, miiaH aHayin3a U pOpMUPOBaHUS
TEKCTa CaMOCTOSATENIbHOM paboThl (MeTox
pa3BHUBAIOIICH KOOMEpaUM M MPOCKTHBIN
METO]).

2. HVHpopmanmoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PabOTHI.

MOJVJIb Il

CamocrosiTeJibHAsi  padoTa  CTYJAEHTOB
Armmnapar BHYTPHUKJIETOYHOTO MEpeBapuBaHUs

—  JIM30COMBI, JHJOCOMBI, THAPOJIA3HBIC
My3BIPHKU.

[Tepokcucomel.

ITopocomsl.

IIporeacomsl.

[TopucThbie MIACTUHKH.

Hama — cpox noocomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemOOUeCcKUxX
unpopmayuonnvix  pecypcos  (Web-caiim
«Buonoeuss xknemxu», 21.nouma, yueOHO-

MemooudecKue Mamepuanbl Ha 1eKmpOHHbIX
HoCcumensix)

Cumyayuonno-nozuyeckue 3a0aiu
Koncynemayuu npenooasamenns

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

4.  Tuctonmormyeckue  Tpemaparbl U
UHPOPMOCXEMBI (pabota yepe3
BUJICOKAMEphl C MPOEKIMe Ha MOHUTOPHI
KOMITHIOTEPOB).

5. CutyanoHHbIe 331a4M (METOA Keiica).

(BKITIOYAst
IIPOEKTHBIN

CamocrosiTeibHas padoTa CTyAeHTOB
[{uTockeneT — ONOpHO-ABUraTeIbHAS
CUCTEMA KIIETKH.

Tpu cuctemsl HUITAMEHTOB:
IPOMEXXYTOUHbIE, MUKPO(DHIAMEHTHI,
MUKPOTPYOOUKH.

1. Bonpocsl, miaH aHaim3a u GOpMUPOBAHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (METOx
pa3BHUBaIOIIEH KOONEpaluu W IPOEKTHBIN
METO[).

2. WudopmanMoHHBIE pecypchl IO TeMe
CaMOCTOSITEJIbHOW PaOOTHI.




benku, MonexynspHble MEXaHU3MBI 3. Bompocer k  3aHsATHIO  (BKJIIOYas
JBUTATENHHBIX (YHKITUH. CaMOCTOSITENIbHYIO PabOTy - TPOEKTHBIN
LleHTpBI OpraHU3aIuu MUKPOTPYOOUEK. METO[).

KiteTouHbIl EHTP: TOHKOE CTPOCHUE U 4. I'ucronornueckue mpenaparsl U
XUMUYECKHI COCTaB MpeoOpa3oBaHus B nH()OpMOCXEMBI (pabota yepes
MHUTOTHYECKOM ITUKIIE. BUJICOKaMEpbl C MPOEKLUEeHl 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, dn.nouma, yueOHO-
MemooudecKue Mamepuaibl Ha 31eKmMpOHHbIX
HoCcumensx)

Cumyayuonno-noeuyeckue 3a0aiu
Koncynemayuu npenooasamenns

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

JlutepaTypa Kk caMoCTONAITeJIbHOM padore:

1. Web-caiit «l{uTomorus u 00Ias TUCTOJOTHS
Anwb6epre b., bpeii [I. u np. 1994 — 3 T.

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

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

4. DnexktponHas noura. Jlekuuu npodeccopa Autononoii E.W.

yueOHble 1mocodousst MonekynspHas Ouosorus

IIpome:xkyTouyHas arTecTanus (KOMIbLIOTEPHOe TecTUPOoBaHue - MeToA Jdean¢u) — 1 akan.yac.
(13 caM. ayIMTOPHOH PadoOThI CTY/ICHTOB).

MOAYJb Il
Cucrema 3HeproodecneyeHus: KIeToK. Sapo.

6 | CamocrosiTeibHasi  pa6ora  cryaeHToB | 1. Bonpocsl, mian aHanmsa u GopMHUPOBaHUSA
«'eHoM wmuTOXOHAPHIA. MUTOXOHAPUM M | TEKCTa CaMOCTOATENBbHOM paboThl (MeTox
oMot - I m K crpaTerus. | pa3BUBaloIIeld KOOINEpaluy W TMPOEKTHBIN

XeM00oCMOTHYECKas! TEOPHUS».

Hama — cpox noocomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOOUeCKUX
unpopmayuonnvix  pecypcos  (Web-caiim
«Buonoeuss xknemxu», 21.nouma, yueOHO-

MemoouuecKue Mamepuaibl Ha 31eKmMpOHHbIX
HoCcumensix)

Cumyayuonno-nozuyeckue 3a0aiu
Koncynemayuu npenooasamenns

METO]).

2. HVHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PabOTHI.

3. Bompocel Kk  3aHATHIO
CaMOCTOSITENIbHYI0  paboTty -
METO[).

4.  T'ucronmoruueckue  mpemaparbl U
UH(POPMOCXEMBI (pabota yepes
BUJICOKAMEphbl C MPOEKIUEH Ha MOHHUTOPHI
KOMITHIOTEPOB).

5. CutyanioHHbIe 331241 (METO/1 Kelica)

(BKITIOYAst
IIPOCKTHBIN

CamocrosiTeibHast  padoTra  CTY/ACHTOB
XapakTepucTUKa <«QHEPreTUYEeCKUX BaTIOT»
(MaKkpoIHEepreTH4eckue COeMHEHHsI) KIETKU
— AT®, nporonnsii (H) u marpuessiii (Na)
NOTEHIMA Ha OMOJIOTHYECKUX MeMOpaHax.
IlepBbIii, BTOPOM W  TpPEeTUH  3aKOHBI
OMOPHEPTeTHKHI

Hama — cpox nodzomosxu

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

2. WudopmanMoHHbIE pecypchl IO TeMe
CaMOCTOSITEIbHON PaOOTHI.

3. Bompocel K 3aHATHIO
CaMOCTOSTEIIbHYI0O paboTy -

(BKITROUAs
MIPOEKTHBIN




Paboma no nnamy (3apamee 6wvioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  xknemkuy, dn.nouma, yueOHO-
MemoouuecKue Mamepuavl Ha 371eKmpOHHbIX
Hocumensx)

CumyayuoHnno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

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

BHUJICOKAMEPHI C TPOEKIMEH Ha MOHHTOPHI
KOMITBIOTEPOB).
5. CuTyallMOHHBIE 33]1a4H (METO/I Keiica)

8 | CamocrosiTeibHAsi  padora  crydaeHToB | 1. Borpocsl, minan aHanusa u popMupoBaHUsS
VYBenuueHne  YMCia  MHUTOXOHJPHA  — | TEKCTa CaMOCTOSITENIBHON paboThl (METOo.
OHroreHe3 Wi aBTOPEIPOAYKIIHS. pa3BHUBaOIIEC KOOIMEpaluy W TMPOESKTHBIN
XemMHuoOCcMOTHYECKas Teopus Murtyema o | METON).

CONpSDKEHUH  OKUCJIeHHs cyOctparoB ¢ | 2. MHQopMmaluoHHBIE pecypchl IO TeMe
cuate3oM AT®. [lonokeHHss TEOPHH. | CAMOCTOSATEIBHON PAOOTEHI.
OxkucnuTeNbHO-BOCCTAaHOBUTENbHAS — meTid. | 3.  Bompockl Kk  3aHATHIO  (BKIIIOYas
[TpoToHHBIE HACOCHI CaMOCTOSITENIbHYI0O  Pa0OTy - TPOEKTHBIN
Jlama — cpox noocomosku METOI).

Paboma no nnany (3apanee 6vidaemcs | 4. I'uctonmoruyeckue — mpemaparel U
cmyoenmy). nH(OpMOCXEeMBI (pabota gyepes
Hocmyn k muxpockony BUJICOKAMEpBI C MPOCKIMEeH Ha MOHHUTOPHI
Hanuuue VuebHO-MemoouyecKux | KOMIbIOTEPOB).

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

MemoouyecKue Mamepuansl Ha 2J1eKMPOHHBIX

Hocumesnsix)

Cumyayuonno-nocuueckue 3a0a4u

Koncynomayuu npenooasamens

9 | CamocrosiTeibHasi  pa6ora  cryaeHToB | 1. Bonpocsl, mian aHanusa u GopMHUPOBaHUSA
CtpoeHnue MUTOILIa3MBI (MaTpukca) | TEKCTa CaMOCTOSITENBHOM paboThl (METOx
MUTOXOHJpUM. ['€HOM MHMTOXOHApPUN M €ro | pa3BUBAIOIIEW KOOINEpauud W TNPOEKTHBIN
OTINYNe oT reHoMa A1pa. | METO).
MHuTOXOHIpHAIbHBIN T€HOM BbiciIKX | 2. MHQopmanMoHHBIE pecypchl IO TeMe
pacTeHMi, KUBOTHBIX, yelloBeka. PUOOCOMBI. | caMOCTOSITEIbHON pabOTHI.
PHK. Hownbt Ca?", Mg2+ 3. Bompocer k 3aHsTHIO  (BKIIOYAs
Hama — cpox noocomosxu CaMOCTOSITENIbHYIO PabOTy - TPOEKTHBIN
Paboma no nnamy (3apamee 6vioaemcs | MeTon).
cmyoenmy). 4.  T'ucronmoruueckue  mpemaparbl U
Jlocmyn k mukpockony UHPOPMOCXEMBI (pabota yepes
Hanuyue yuebHO-Memooudeckux | BUIEOKaMepbl € MpOeKLUuell Ha MOHHUTOPHI
ungopmayuonnvix  pecypcos  (Web-catim | KOMIIBIOTEPOB).
«buonozuss  knemku», an.nouma, yuebno- | 5. CUTyallMOHHBIE 3a7aull (METOA Keiica)
MemoouyecKue Mamepuansl Ha 2J1eKMpPOHHbIX
HOCumensx)
Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamens

10 | CamocTosiTesibHast  padora  cryaeHToB | 1. Borpocsr, tuian ananms3a u popMupoBaHUs

CTpyKTypHBIE TUIIBI SAPBIIIEK.

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

Hama — cpox nod2omosxu

TEKCTa CaMOCTOSTEIILHOM paboThl (MeTox
Pa3BUBAKOIIEH KOOIEpauud M TNPOEKTHBIN
METO/I).

2. HWudopmanmoHHbie pecypcsl MO TeMme
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocer k 3aHsaTHIO  (BKJIIOYAs




Paboma no nnamy (3apamee 6wvioaemcs
cmyoenmy).

Hocmyn k muxpockony

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

CumyayuoHnno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

CaMOCTOSITENIbHYIO Pa0dOTy - TMPOEKTHBIN
METO/I).

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

5. CuTyallMOHHBIE 33]1a4¥ (METO/I Keica)

Jlureparypa K caMoCTOsAATeILHOM padore:
1. CopocoBckuii o6pazoBarenbHblil )xypHal. B.I1. CkynodeB «3akoHbl OnosHepreTukn», Nel. 1997
-¢. 9-14.
2. Yennos 1O. C. BreneHne B KJICTOUHYIO OMOJIOTHIO: Y4eOHHK JJist YH-TOB 110 Ouout. cretl. / 0. C.
UYennos. 4-e uzn., nepepad. u pom. - M.: UKII "Axanemkaura", 2005. - 493 c. (buGimoreka
Yal'lly).
3. Copocosckuii obOpazoBatenpHblii kypHa A.J[. Bunorpamor IlpeoOpazoBanue sHeprum B
MUTOXOHAPHX. Ne9. 1999.-c. 11-19.
4. CopocoBckuii obOpazoBatenbHblil KypHan A.Y. HramOepnueB YHHKalbHAas T€HETHYECKas
cucrema mutoxoHapuit, Nel. 2000.- c. 32-36.
5. CopocoBckuit obpazoBatenbhblii xypHan B.II. CkynoueB OBomoIus, MUTOXOHIPHH U
kuciopo, Ne9. 1999.- c.4-10.
6. DnexTponHas nouta. Jlekuuu npocdeccopa Aurononoii E.J.

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

MOAVJb IV
Matpuunbie cunTe3bl. Kiierounas npoaudepanns. [1aTonorus KjieTku.

11 | CamocTosiTenbHass  pabGora  cryaeHToB | 1. Bonpocsl, man ananuza u GopMHUpOBaHUS
«Tumel MuUTO3a, MeH03a, SHAOPENPOAYKIHUA. | TEKCTa CaMOCTOSTENbHON paboThl (METON
[Tatonornyeckue GopMbI MUTO3a. pa3BUBAIONICH KOOMEpAllMd H TPOCKTHBIN
Jlama — cpox nooecomosku METOI).

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

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

«buonocus xknemxuy, sn.nouma, yueono- | 4.  T'uctonmormyeckue — mpemaparel U
MemoouyecKue Mamepuaibl Ha 21eKmMpOHHbIX | THPOPMOCXEMBI (pabota yepes
Hocumernsx) BUJICOKAMEphl C MPOEKIMeH Ha MOHUTOPHI
Cumyayuonno-nocuueckue 3a0a4u KOMIIBIOTEPOB).

Koncynsmayuu npenooasamens 5. CuryanrionHble 3a1a4u (METOJ Ketca)

12 | CamocTosiTesbHast  paGora  cryaeHToB | 1. Borpocsr, muian ananusa u popMupoBaHus
['eHeTHueckn 3amporpaMMHUpyeMble IyTH | TEKCTa CaMOCTOATENBbHOM paboThl (MeTox
rudeNnu KJIETOK: MPOrpaMMHUPYEMBbI HEKpO3, | pa3BUBAIOIICH KOOIEpalid W MPOEKTHBIN
amornTo3, ayrodarus, MHUTOTHYECKAs | METON).

Karactpoda, anonTo3/Hekpo3Hbie | 2. MHopMannoHHbIE pecypchl MO Teme

KOoHTHHUYMBI. [lyTn 3amycka. «Pernentopsl
CMEpPTH». B3aWMOJCHCTBHE C JIMTAHIAOM |
nepegaya CHUrHajga B KIETKY. OH3UMBI,
OTJINYUA MOp(bOJ'IOFI/I‘—IeCKOFO IIPOABJICHUSA
nyred TUOenH, OTAMYMS B MEXaHHU3Max
ru0enu KIeTKH, OHMOJIOTHYECKOe 3HadYCHUE,
WHAYKTOPHI 1 HHTUOUTOPBI

Jlama — cpok noocomosku

CaMOCTOSITENILHOM paOOTHI.

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

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

(BKITIOYAst
IIPOCKTHBIN




Paboma no nnamy (3apanee evioaemcs | 5. CuTyanlnoHHBIE 3a1a4u (METOJ Kerica)

cmyoenmy).
Hocmyn k muxpockony
Hanuuue YUeOHO-MemoOUudecKux

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

CumyayuoHnno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

Jlureparypa K caMoCTOsAATeILHOM padore:

1. Yennon FO. C. Benenue B KJIeTOUHYIO OMOJIOTHIO: y4eOHHK 111 YH-TOB 10 Ouou. cretl. / 0. C.
UYennos. 4-e uzn., nepepad. u pom. - M.: UKII "Axanemknaura", 2005. - 493 c. (buGimoreka
Yal'Tly).

2. DnekTpoHHas moyTa. Jlekmuu npodeccopa Antonosoii E.N.

3. E.M. Antonosa Ilytu mporpaMMHpOBaHHOW KiIeTOYHOM Tubenu // buonorus B mkome. Ne3,
2011.- c. 3-23 (bubnauotexka Yal'IIV).

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

s cmyoenmog co30amno:

- DJIEKTPOHHAS [10YTA, TJe HAXOJUTCS MH(POPMAIHS [0 TEMATHKaM CaMOCTOSITEIIbHBIX PadoT,
METOMYECKHE Pa3paboTKH K KypCy, MEPEUCHbh CXEMaTHUECKOro MaTepuaia, rmepeueHb BOIPOCOB K
3a4eTy, OJIOKH TECTUPOBAHUS, 33a49H 110 MOJICKYJISIPHON OMOJIOTHH, JICKIUH JUISI CAMOCTOSTSIILHOM
paboThI CTYJICHTOB.

- na mopraite Yal'TlIY caiita HULl ®IIIIBB http://brs.ulspu.ru, cymectByer 3akiaaka
YueOHO-MeTOoIMYecKass paboTa, TA€ TaKKe HAaxXOOUTcs HMHPOpManmus 1O  TeMaTHKaM
CaMOCTOSATENILHBIX Pa0OT, METOIUYECKHE pa3pabOTKU K Kypey, IEepPeYeHb CXEMaTHYECKOIro
Marepuala, IMEepeYeHb BOIPOCOB K 3adeTy, OJIOKM TECTUPOBAHHS, 3aJa4yd IO MOJICKYJIIPHON
OuoJIoruu;

- Ha caiite http://biocell.omgpu.ru/ crynenram mnpemiaracrcs B ¢Gopmate PDF yueOHO-
METOAUYECKHE IIOCOOMS;

- B aynuTopuu 334 CTyIEeHTHl HIMEIOT BO3MOXXHOCTh CAMOCTOSITEIBHO MTPOHTH TECTUPOBAHUE
C UCTOJIb30BaHUEM KoMIlbioTepHOM porpammbl SCHOOL.

Taxxxe cTyaeHTaMm Ui JIy4IIEro YCBOSHHs Kypca Ipejuiaraercsi perieHue 3agad. OOmiee
konruecTBO — 100 (mpuMepHBbIN epeyeHb NPUBOAUTHCS HUXKE).

Tlopsaook npomedxcymounoti ammecmayuu no oucyuniute «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, BBIICNEHHBIE K CAaMOCTOSITEIFHOMY OOYYEHHWIO, BBIOJHSIOTCS BCEMH
cryneHtamMu B ¢opme pedepaToB. Onpoc copepk aHus CaMOCTOATEIbHOW pabOThl MPOBOAUTCA
COIJIACHO TEMaTHKE J1a00paTOPHOTO 3aHSTHUSI.

3. Jlnst Oojee yCHEUIHOTO M JETATBHOTO M3YYEHHs MaTepualia CTYIEHTHI JOJDKHBI MPONTH
KOMITbIOTEPHOE TECTUPOBAHHE COTJTIACHO MTPUBEJCHHOTO HIDKE PeXKHUMA.

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

5. K wuroroBoMy TecTHMpOBaHUIO CTYAEHT JODKEH HMETh B HaJMuYUe: BeChb H3ydaeMbli
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 (mexkywas ammecmayus):



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

TectupoBanne 1o kypcy «Llutonorus» mpPOBOOUTCS  <«IIOOJIOYHO» U SIBIISETCA
MPOMEXKYTOUHON M TeKymiel (GpopmMoli KOHTPOJSI 32 YCIEBAEMOCTHIO CTYACHTOB. IS momydeHus
UTOTOBOM oOreHKH (Oayuia) mo mucturmnHe «l{uronorusy HeoOX0oauMBbl OaJUTbl IO BCEM TECTOBBIM
KOHTPOJISIM, CpeIHWI Oaul 3a yCIeBaeMOCTh B ayAWTOPHBIX 3aHATHSAX (J1abopaTopHbIC) U
9K3aMEeHAlMOHHBIA Oayt. Takum 00pa3oM, WTOTOBBIM Oaii BBICTABISETCS C YYETOM BBIIIE
NEPEYHCICHHBIX 0aIoB.

Pexxum TecTupoBaHUS — KOMIIBIOTEPHOE TECTUPOBAHUE MPOBOAUTCS B IPYyIIE B TeueHue 45
muHyT. Kaxnaei 010k Tecta BkarodaeT B cebst 50 TecToBhIX 3amanuii. Ilporpamma dopmupyer
BapHaHThl (KaX[Ibli pa3 HOBbBIE) MO3BOJSET UCIPABUTh BHIOPAHHBIN BapuaHT OTBETA, MPEPHIBACT
paboTy CTYIEHTOB IO OKOHYAHUU BpEeMEHHU TecTupoBaHue. [locie 4ero BBHIBOAUT MOTYYCHHBIN
cryneHToM Oamn. [IporpamMma mo3BoOJIsIeT cleiaTh pacrleyaTKd BapHAHTOB W TOTy4YEHHBIC OauIbl
TECTUPYEMOW TpYNIbl CTYAECHTOB. TecTOBble 3aJaHus 3aKPbITOIO THIIA, HA COOTBETCTBUE, C
PUCYHKOM, JOTOJHUTH BBIpAXKEHUE, 3aKOHYUTH orpeaeneHue. Bapuantel orBeta — 1. Hmke
MpUiaraeTcs HEeKOTOPBIN epeyeHb TECTOBBIX 3aJJaHHUM U3 Pa3IMYHbIX OJIOKOB IaHHOTO Kypca.

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

bnok Ne2 «BakyossipHas cucreMa kiieTku. OnopHO-IBUTATENbHBIN arapaT KISTKHU.)»

biiok Ne3 «Mutoxonapuu. Ampoy.

brnok Ne4 «Marpuunsie cuntesbl. [Ipommdeparms. [Taromorus KieTkm.

TecToBBIE 321aHUS:

- OTKPBITOTrO THIIA,
- 3aKpBITOTO THIIA,
- Ha COOTBETCTBHUE,
- Ha TIOCJIE/IOBATENILHOCTH MPOIIECCOB,
- C pUCYHKaMH.
BapuanT npaBuibHOro orsera - 1
Pexxum TectupoBaHus:
- BpeMsl TeCTUpOBaHus — 45 MUH.
- 3a1aHuil B BapuaHTte Tecta — 50.
Bo3mokHOCTH: HAaBUTAIHSA 110 33JAHUSIM C BO3MOKHOCTBIO PEJAKTUPOBAHHSI OTBETOB,
- QBTOMATHUYECKOE OTKJIIOYEHUE MTPOTrPaMMbl TECTUPOBAHMS 110 UCTEUEHUH BPEMEHU
TECTUPOBAHWS;
- BBIBE/ICHHE PE3y/IbTaTOB TECTUPOBAHMS B Oaiax;
- KOHBepTalys 0alioB B OLEHKY:
0 - 30- HeyIOBJIETBOPUTENBHO;
31 - 38 — yIOBIETBOPHUTEIBHO;
39 - 45 — xoporto;
oonee 45 — OTINYHO.

IIpumepnvie mecmosvie 3a0anusi:

HyxkJieorua — 310 MOHOMEp

1. Genkos;

2. HYKJIEWHOBBIX KUCJIOT;

3. )KHPOB.

HonunenTua oopasyercst myrem:

1. B3auMOACHCTBUSA aMUHOTPYIIT ABYX COCETHUX aMHHOKHUCIIOT;

2. B3aMMOJEHCTBHUS aMHUHOTPYIIIBI OJJHOW aMUHOKHUCIIOTHI U KapOOKCUIIHLHON TPYIIIHI
JIPYroi aMUHOKHUCIIOTBHI;

3. B3aMMOJEHCTBHUS KapOOKCUIIBHBIX TPYIII JIBYX COCETHUX aMHUHOKUCIIOT.

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

1. conenowun;

2. JHUHKE;

3. THCTOH.



C pudocomoii B3anmoaeiicTByer nerJs Tpancnoptaoii PHK:

1. JuruapoypuaunoBas

2. TlceBnoypuamioBas

3. JlonmomHuTEIbHAS

Cunre3 noyepuux nenei JJHK ocymecrBiasercs:

1. ot 5 KOHIIA K 3/ KOHILY;

2. ot 3/ KOHIIA K 5/ KOHILY;

3. Ha BeAYIICH U OTCTAIOMIEH IeTIsIX HANPaBJIEHUE CHHTE3a MPOTHUBOIOJIOKHO.

Tpanckpunuus — 3102

1. IIpouecc camokonupoBanus JJHK ¢ o6pazoBanuem ABYX UIEHTUYHBIX JOUYEPHUX
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/le JIOKAJM3YeTCH CTPOSIIMIACS MenTHI,
Ha3bIBaeTCs:

1. amMMHOAUMIBHBIN;

2. NENTUIWILHEIN;

3. MHUIUUPYIOIIHIA.

ITocTaBbTe B HY:KHOM MOCJIe10BaTeJIbHOCTH YpoBHH KomnakTuzauun JHK ¢ yuyactuem
0eJIKOB B COCTaBe XPOMATHHA:
. XpPOMOHEMHBIH, HyKJIEOCOMHBIH, CynepOUIHbIH, 1€TeIbHO-JOMEHHBII, XpOMOCOMHBIN
. HyKJIeOCOMa, CyrepOui, meTeabHO-TOMEHHBIN, XPOMOHEMa, XpOMOCcoMa
. cynepOu/I, MeTeIbHO-TOMEHHBIN, XPOMOHEMA, XpPOMOCOMA, HYKJIEOCOMA
. HyKJIeocOMa, CyrepOui, XpoMOHEMa, MeTeIbHO-T0MEHHBINH, XpOMOCcOMa
. HyKJIEOCOMa, CyrnepOu/l, IeTeIbHO-IOMEHHBII, XpOMOCOMa, XpOMOHEMaA

MogeJib cTpOeHHS IVIA3MaTHYECKOH MeMOPaHbl «0yTepOpoAa MpeI0KIIN

1. I'pennens u PoGeprcon

2. T'oprens u Jlaycon

3. T'oprens u I'penens

4. NaycoH u [lanuenu

5. PoGeptcon u [Jaycon

CMeHa MoOJIeKyJl JMIOMIOB JAPYr OTHOCHTEJBHO [Jpyra B IpeaeJax MOHOCJIOS
IJIa3MaTH4YecKOi MeMOpaHbl HA3BIBAETCS

1. Tom

2. Kunr

3. ®aun-don

4. JlatepanbHas nuddy3us

5. Tpanc

I'mukokanuke popmMupyOT

1. VrueBoasl+0enku

2. YTIeBOBIHITUITHIBI

3. YrneBoabIKUPHBIE KUCIOTHI

4. YrneBoabi+0€IKH, YIIIeBOIbI+TUITHIBI

5. YrneBoabI+0enku, yriaeBoAbIHKHUPHBIE KHCIOTHI

.... KOHTAKT 00ecneynBaeT KOMMYHHKAINIMOHHOE COeITUHEHUE KJIETKHU, YYacTBYIOlIell B
NPSIMOii mepeaaye HOHOB M MAJIBIX MOJIEKY.1 (KAPAUOMHUOLNT)

1. mecmocoma

2. 3aMOK
3. mpocroii
4. MIOTHBINA
5. mieneBoi
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

Omnpeneanrte THNIBI (PUIAMEHTOB B 3aBUCMMOCTH OT JMaMeTPa: MUKPOTPYOOUKH
10 am

6-8 HM

~25 HmM

9 M

. =20 HM

Bbi0epuTe 0€s10K, KOTOPBIi SABJISETCS MPEACTABUTEIEM NIPOMEKYTOUYHBIX BOJTOKOH
1. BumenTtun

2. Bunnun

3. CnexkTpun

4. Iluroxana3uH

5. dannonaun

K BakyossipHO# cHUCTeMe He OTHOCATCS OPraHe/Ibl

1. Ilepoxcucomsl

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 AarpaHyJIsApHbIi JP
1. TpaHcnopTt BemiecTB U OMOCUHTE3 OEIKOB

2. JIeTOKCHUKAIMs U CUHTE3 (ePMEHTOB

3. JIeTOKCHKAIHs, TPAHCIIOPT BEIIECTB, CHHTE3 TJIMKOT'CHA, JIUITH]IOB
4. cuHTe3 INIMKOTeHa U OeNKOB

3a cuer 4ero noaaep:xxuBaercsa pH=5 B in30comax 151 ”HAKTUBaN UK GpepMeHTOB?
1. uonos O,

2. noros N

3. nonos C

4. nonoB H

Teopust Mapruanoromuu O10BHHKOBA 00bsICHsIET padoTy

1. «cderumkay KJIETOUYHBIX JCIICHUN

2. TEHOB JIONTOJETUS

3. TPOSHCKHX T€HOB

4. cnenuduyecKux XpoMocoM

7Ku3HeHHBbIH HUKJ KJIETKH BKJIIOYaeT B celst

1. Gy+G1+S5+G,+M

2. gacth G1+S+Go+M

3. Gotuacte G1+S+Go+M

4, Gg+G1+G,+M

Meracra3upoBaHue — 3T0

1. mMpOHMKHOBEHHE OMYXOJIEBBIX KJIETOK B 3JI0POBYIO TKaHb

2. ToTepsi KOHTAKTHOTO TOPMOKEHUS

3. U3MeHeHHue [IUTOCKENETa

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

1. HeructoHoBbIH KOp, MuHKepHYI0 JJHK

oL PE



2. Hj, ructon, nuakepuyro JJTHK

3. JIHK, H1, ructoHbl

4. TuCcTOHOBBIN KOp, TuHKEepHYIO JIHK

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

IToToxk MeMOpaH B KJIeTKe MPOUCXOAUT B HATIPABJICHUH ...

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

2. rpanyispHbii OP — anmapar ["onbku - miia3maTudeckas MeMOpaHa

3. a3MaTuyeckas MeMOpana — anmapar [ onbku — rpanyssipHbiid JP

4. arpanynsapubsiit OP — annapar ['osb/pku - ma3matudeckas MmemMOpaHa

Kakue nponeccsl nporexkarT B npoga3y Murosa?

1. ¢popmupoBaHHE MUTOTHYECKOTO aIlapaTa, PeKOHCTPYKIMS Apa U sIPbIIIKA,
pemmkanus JJHK

2. dopMHpOBaHHE MUTOTHYECKOI'O anlapara, peopraHu3aius sjipa, 1eMOHTaX AAPHIIIKA,
CHUpaau3alus XpoMaTuHa

3. IEMOHTaX A1pa, sIPbIIIKa, MUTOTHYECKOT0 annapaTa u Ciupaau3aius XpoMaTiHa

4. PEeKOHCTPYKIMUS MUTOTHYECKOIO anmnapara 1 XpoMaTuHa, peopraHu3anus sjpa u
AJPBIIIKA

XOHIPHOM KaK HUTEBH/IHBIH PETUKYJIYM MpPeACTABJIEH B

1. xapauomuonuTax, HeqUPPepeHIIMPOBAHHBIX KIIETKAX

2. cuMIiactax U HenugepeHIIMPOBAHHBIX KIETKaX

3. KapJIMOMHUOLIUTAX, Y XJIOPEJUIbl, B CUMILIACTax

4. Bce BapUaHTbI BEPHbI

JlamuHa — 310

1. GenkoBas IIaCTHHKA JIpa ¢ XpPOMaTUHOM

2. 6enkoBas IJIACTUHKA

3. COKpaTHTeNbHAs IUIACTHHKA

4. XpoMaTuH

MuTOXOHAPHAIBHBIN reHOM Oorar .... napamMu

1. T-y

2. I'-11

3. V-IU

4. T-A

Cumyayuonno-nocuueckue 3a0a4u

1. M3BecTHO, 4YTO B COCTaB HYKJIEMHOBBIX KHCJIOT BXOJAT pAa3JIUYHbIE Aa30TUCTHIE
ocHoBaHus. Kakume a30THUCTBIE OCHOBAaHMSI HAJ0 MOMETHTH HM30TONOM JJisi HU30MpATEIbHOTO
BBISIBJICHHS B KJIETKE METOJI0M aBTopaauorpapuu cunresupyemoix JJHK u PHK?

2. Ha Tpéx mpemaparax TpEICTaBICHBI KIETKH. Y OMHOH - XOpOWIO PAa3BHUTHI
MHUKPOBOPCUHKH, y APYTrOo# - PECHUYKH, TPEThsl UMEET JUIMHHBIE OTPOCTKH. Kakas U3 3TUX KJIETOK
cCrHeruain3upoBaHa Ha MPOLECC BCachIBaHUsA?

3. 3a mpezxenaMu Iula3MajieMMbl HAXOAATCS MOHBI, KOHLEHTpAIMs KOTOPHIX HIJKE, YeM B
KJIeTke. BO3MOXXHO T MX MOCTYIUIEHUE B KJIETKY?

4. Tlpu uccae0BaHUU Ma3Ka KpPOBH OOJBHOTO B JIEHKOIHUTAX (HEUTpodmiIax) 0OHApyKEeHbI
6axtepun. Kak onu Tyna nmonanu?



5. Ha cB0OOgHOW TOBEPXHOCTH KIETOK OOHApYXEHBI CTPYKTYPBI, B KOTOPBIX IO
DJIGKTPOHHBIM MHKPOCKOTIOM BHIHBI 9 map mnepudepudyeckux u 2 Tmapbl [EHTPATBHBIX
MUKpOTpyOouek. Kak Ha3pIBatOTCs 3TH CTPYKTYpPHI, U KaKOBA UX POJIb?

6. [lom »SNEKTPOHHBIM MHUKPOCKOTIOM BHIHBI MHOXKECTBEHHBIC MEIKHE BIISTYUBAHUS
IUIa3MaJIeMMbl  KJIETKM U CBeTJIble My3bIpbkU. O KakoM MpoIecce CBUJIETEIBCTBYIOT AITH
HaOo1eHus?

7. B knerky mnpoHuK (akTop, HapylIalOIIUi ILEeJ0CTHOCTh MeMOpaH sm3ocoMm. Kakue
MO>HO 0KHAaTh U3MEHEHHUSI?

8. Ilpu 3arape B KJIETKaxX KOXH TMOSIBISIOTCS TpaHyibl MUrMeHTa. K KakuM CTPYKTYPHBIM
3JIeMEHTaM OTHOCSITCS 3TU TPaHyJIbI?

9. HM3BecTHO, 4TO MOJIOZIBIE U OBICTPOPACTYIINE KICTKH UMEIOT 0a30(pUIBHYIO IUTOILIA3MY.
YeM 3TO MOKHO OOBSICHUTDH?

10. B pesynbTare neiicTBUS MOHU3UPYIOIIECH pajlallii B HEKOTOPHIX KJIETKAX MPOHCXOIHUT
pa3pylieHue oTAeabHbIX opranesl. Kakum o6pazom OynyT yTHIM3UPOBATHCS KIETKOW UX OCTaTKU?

Ilpu oyenxe 3mamuil, YMeHUll U HABLIKOE CHMIYOEHMO8 80 GpeMs 3a4éma U IK3AMeHd
UCNONIL3YEemCsl YPOBHEBbIL NOOX00:

Ilepesviti ypogensv TpeanogaraeT TEOPETUYECKUE 3HAHUA. [[1s ero BbIABIEHUS CTYIEHT
JOJKEH TMPOWTH TECTOBBIM KOHTPOJb C HCIOJIb30BaHHMEM KommbioTepa. I[Ipoxoxaenue
KOMITBIOTEPHOTO KOHTPOJISI 1a€T OCHOBAHUE OIICHUTh 3HAHUSI CTYACHTOB Ha YJOBJIETBOPUTEILHYIO
OIICHKY.

Bmopoii yposenv BBIsSBIsIETCS TyTEM yCTHOTO ornpoca. CTYACHT AOJDKEH MOKa3aTh TIyOOKHe
TEOPETUYECKHE CHUCTEMHBIC 3HAHMS: M3JI0KUTHh UCTOPHUIO BOIPOCA, €T0 COBPEMEHHOE COCTOSHHE,
MyTH PEUIEHUsI pacCMaTPUBAEMOM MPOOIIEMBI.

Tpemuii yposenv — tBOpueckuii. [Ipenmonaraercss Hapsiay C MEPBBIM U BTOPBIM YPOBHEM
peuieHue TBOpYECKUX 3anad. KoTopble cocTaBiieHbI TakK, YTO CTYJEHT, IMOHHUMAsl MOCTABJICHHYIO
nepen HUM 3a/ady, JOJDKEH apryMEHTHPOBAHO MPEIOKHUTH MYTH pa3pelieHusi, OTCTOSITh CBOIO
TOYKY 3pPEHHUSI.

ﬂ/l}l CaAMOCHMOAMETbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunﬂunepekomeudyemc;l
ucnojib3zoeamas yueﬁno-memoduuecxue Mmamepuaiibl

1. AntonoBa E.M. meromuueckass pa3paboTka 1a0OpaTOpHBIX 3aHATUIH AN CTYICHTOB.
Hampasnenus moarotoBku OakanaBpoB «llemarormyeckoe obOpaszoBanue», «buonorusi», odHoro
otaeneHus. YupsaHosck: M3n-so Yal'TlY. 2017. - c. 20.

2. bemsicoa H.A. buoxumusi u MojiekymspHas OHOJOTHs: ydeO. mocoOue Ui CTYIEHTOB
TEXHOJIOT. U OMOoJIOr. crnell. yupexxkaeHui. - Munck: Kuwxkubiii nom, 2004. - 414 c. (bubnuoteka
Yal'lly).

3. Honeuxas 2.I'. OOmas Ouonorus: yued. mocodbue. - M.: Teppa, 2001. - 318 c.
(bubnuoreka Yal'TlV).

4. Mymkam6apos H.H., Ky3uenos C.JI. MonekynspHas Ouosnorus: yue6. mocodue ajst Mexl.
BY30B. - M.: Menununckoe nadopmannonHoe arentTctso, 2003. - 535 c. (bubnuoreka Yal'TlV).

5. Puc 3., Crepubepr M. Beenenue B MOJEKYISpPHYIO OMOJIOTHIO: OT KJIETOK K aromam /
nep. ¢ anrt. nox pen. HO.C. Jlazypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubmuoreka
Val'1ly).

5. IlpumepHbIe OLleHOYHbIE MATEPHAJIbI A/l POBEJAEHUS TeKYIero KOHTPOJIA
ycIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallui 00y4alommuXxcsl o JMCHHIJIMHE

Opraﬂuaaunﬂ U MPOBEACHUEC aTTECTALIUN CTYACHTA

®I'OC BO opueHtupoBaHbl Ha (QopMUpOBaHHE Yy OakanaBpa KOMIETEHUUH —
JMHAMUYECKOro Habopa 3HaHMUM, YMEHMH, HABBIKOB M JIMUYHOCTHBIX KauecCTB, KOTOPHIE IO3BOJIAT



BBIIIYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJa M YCHEIIHO HpO(pecCHOHATIbHO
peann30BbIBATHCA.

B mponecce oneHkn OakanaBpoB HEOOXOIMMO HCHONB3YIOTCS KaK TPagULMOHHBIE, TaK U
MHHOBAI[MOHHBIE THIIbI, BUABI  (pOpMBI KOHTPOJISL. [IpH 3TOM MOCTENEHHO TPaIUIIOHHBIE CPEICTBA
COBEPUICHCTBYIOTCA B pyclle KOMIIETEHTHOCTHOIO IIOAXO0Ja, a MHHOBAallMOHHBIE CpPEICTBA
aJJalITUPOBAHBI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

ILleqb mnpoBegeHusi aTTecTallMd — IIPOBEpKAa OCBOECHUS OOpa30BaTEIbHOW MPOrpPaMMbI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTo4yHasi aTTecTalusl OCYIIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpLIACT U3y4EHUE
JUCLUIUIMHBL, TOMOTraeT OLIEHUTh KPYIHbIE COBOKYIHOCTH 3HaHUM M yMEeHHH, (opMHpOBaHHE
ONPEAEIEHHBIX KOMIIETEHIIUMN.

OLeHOYHBIMM ~ CPEICTBAMM  TEKYLEr0 OLICHMBAHUA SBIAIOTCA: JOKJAJ, TECThl IIO
TEOPETUYECKUM BOIIPOCAM JIMCLUUIUIMHBI, 3aIIUTa MPAKTUYECKUX paboT u T.n. KoHTponb ycBoeHus
MaTepHuaia BEJETCS PEryJsipHO B TEYEHHE BCErO0 CEMECTpa Ha IPAKTUYECKUX (CEMUHApCKUX,
1a00paTOPHBIX ) 3aHATHUSX.

aTTeCTAallMH — 3K3aMCH:

OC-2 YcTHBIA OTBET
OC-3 TectupoBanue

No CPEJACTBA OIEHUBAHMU /A, Oopa3oBaresibHbIE
n/m UCIIOJIb3YEMBIC JJISI TEKYIIETO OIICHUBAHWSI IIOKA3aTeIs pe3yJIbTAThI
(bopMHUpPOBaHHS KOMIICTCHIHH AU CHUIITHHBI
1 OueHo4HbIe CPeACTBA I TeKylIel aTTecTalum: OP-1 JlemoHCTpUpyeT 3HaHHE
0COOEHHOCTEH CHUCTEMHOTO H
OC-1. 3amuTa pedepara KPUTUYECKOTO MBIIIICHHUS],
OC-2. YcTHbIl OTBET apryMEHTHPOBaHHO
OC-3. TectupoBanue dbopmupyer COOCTBEHHOE
OC-4. PenieHre CUTYaIlIMOHHO-JIOTUYECKUX 3a/1a4 CyXJICHUE u OLICHKY
OC-5. [loxiaz ¢ npe3eHTalue uH(popMaluuy, [IPUHUMAET
OC-6. Pabora c¢ wuH(bOPMALMOHHO-CXEMATUYECKUM | OOOCHOBAHHOE  pEIleHHEe B
MaTepuajJoM W  THCTOJIOTMYECKHMH  MpernapaTamu | 00JacTd IUTOJIIOTUN
(uTeHue) OP-2 IlpumeHsieT JOrMYecKue
2 OueHo4HbIe CPeACTBA A5 MPOMEKYTOUHOI bopmbI " MIPOLIEAYPHI,

crocobeH K pediekcur 1o
MOBOJIy COOCTBEHHOM U UyKOI
MBICTTUTENILHON  1eATeIbHOCTH
B IIUTOJIOTUU

OP-3 AHanu3upyeT HCTOUHUKH

uH(popManuu c LEJbIO
BBISIBJICHUSI MX IPOTUBOPEUYUI
u IIOHUCKa JOCTOBCPHBIX

cyxzaeHui B Llutonoruu

OP-4 3HaeT cTpyKTYpYy, COCTaB
U JUIAKTUYECKUE EMHMUIIBI
LUTOJIOTUU

OP-5 VYmeer oCylECTBIATH
0oTOOp y4eOHOro Ccoaep>KaHus
JUIsl  €ero  peaqu3allud B
pa3nuyHbIX (hopMax oOyueHHs
B COOTBETCTBUU C
tpeboBanusmu GI'OC OO OP-
6 JleMOoHCTpUpyeT yMeHUE
paspabarbIBaTh pa3nuyHbIe
dbopMbl  y4EOHBIX  3aHATHH,
INPUMEHSTh METOJIbl, IPUEMBI U
TEXHOJIOTUM O0Y4YeHHs, B TOM
yucie nHPOpMalOHHbIE




OP-7 Bnanmeer crocodaMu
UHTETpalu y4eOHBIX
MpPEeIMETOB [UIsl OpraHu3aluu
pa3BUBaroIIEH yueOHoMI
JeSITEIIbHOCTH
(ucciemoBaTenbCKOM,
MIPOEKTHOM, TPYIITOBOM U Ap.)
OP-8 Hcnonbp3yer
0o0pa3oBaTeNIbHbII  MOTEHIIHAI
COLUOKYJIbTYPHOH cpenbl
peruoHa B TPEINoOJaBaHUU
(mpeamera 1o TpoduII0) B
y4eOHOH M BO BHEYPOUYHOM
JIESITEIIbBHOCTH

Onucanue OICHOYHBIX CPEICTB M HEO0OXOAMMOro 00OpynoBaHMSA (JIEMOHCTPAIMOHHOTO
Mmarepuaiga), a TaK e MpOLEAypbl U KPUTEPUM OLCHMBAHUS HWHAWKATOPOB JIOCTHUKEHHUS
KOMIIETEHIIMI Ha pa3IMYHBIX dTanmax ux (OPMHUPOBAHUS B MPOIECCE OCBOEHHUS 00pa30BaTEebHON
[porpammsl npeacrasicHsl B MOHAEC OLEHOYHBIX CPEACTB U TEKYILIEr0 KOHTPOJISA YCIIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTeCTaluy 10 aucuuimHe «Lluromorusy.

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOsA yCReeaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'ILI JI1 Oprann3aliuu TGKYH_Ieﬁ aTTCCTAallvH IIPCACTABJICHBI B n.5 IIporpaMmal.

OC-1. Pedepar
Temsr pedpepaToB u TEMBI CaMOCTOSTENBHBIX pabOT B (hopMe pedepaToB NpUBEACHHI B 1. 4
POTrpaMMBl.

OC-2 YcTHBII 0TBET HA BONPOCHI (JIa0opaTOpHbIE 3aHATHS) € Y4€TOM BOIIPOCOB BbIBEICHHBIX
HA CaMOCTOsSITeIbHOE 00yueHHne

Hepeqeﬂb BOIIPOCOB K naﬁopaTopHOMy 3aHATHIO

Meroasl uccienoBaHus OMOMOTUM KJIETKH. CBETOBasi MUKPOCKOMHS — TPUHIMIT METOJa,
pazpemiaromasi CrnocoOHOCTh UM CTPOECHHWE MHKPOCKOMA, MPHUHIMI (HOPMUPOBAHUS U300paKEeHHUS,
cheppl TNPUMEHEHHMS METOJa. Pa3HOBHIHOCTM METOJa CBETOBOM MHUKpOCKomuu: (a3oBo-
KOHTPACTHBIM,  WHTEp()EPEHIIMOHHBIN,  MOMSIPU3ALUOHHBIA,  METOJ]  «TEMHOTO IOy,
UMMYHOTUCTOXUMUS, (DITyOpeCIeHTHAS MUKPOCKOITHS

JIHK — Hyk1eoTu 61, nepBUYHAast KOHPOpMAIHS (JIyTIeKc), TUIIBI BTOPUYHON KOH(OpManuu
(B, A n Z). XapakTepucTUKa XUMUYECKHX CBS3€H, 00BEMHBIX MOKa3aTeneH.

CoOcTBeHHO MiIa3MaThyeckass MemMOpaHa: JTUMUIbl — XUMHUYECKHE CBOMCTBA, CTPYKTypHas

opranuzaiusi, AupyHIUpOBaHME, THUIBI, ACCUMETPUYHOCTh MeMOpaH. benku — cremneHb
NOTPYXEHHOCTH, QYHKINU, AUPPYHIUPOBAHUE.

OHJ0MIa3MaTHYECKHUM peTuKyiym/ceth (OP) — o0ras XapaKTEPUCTHKH.
Arpanynspusiit/tinagkuit OP (AOP) — ¢yHkuuu (CMHTE3 W TPAHCIOPT JIUMHIOB MEMOpaH,

CTEPOMIOB U TEPIIEHOB, JENIOHUPOBAHHE Ca”*, nerokcukamms).

DneMeHT LMTOCKeJeTa U3 Oellka akTMHa M MHO3MHA — MHUKpO(UIUIaMEHTHI (Ha Mpumepe
MHO(GHUIAMEHTOB  IONIEPEYHOIIONOCATO  MBIMIeYHOH TkaHu). CTpyKTypHas OpraHu3alus
MUO(QHUOPUIITT — aKTUHOBBIX M MHO3MHOBBIX. CTpoeHHe capkomepa. B3aumoneiicTBue akTHHA U
MHO3MHA TIPU MBIIIEYHOM COKPAIIEHUH — MOJEJIb CKOJIBKEHHUS WIM KadeJded Ha MOINEepeuHBIX
MOCTHKaX MUO3uHa. Pabounii MUKI aKTO-MHO3MHOBOI'O KOMILIEKCa



benkoBble (epMEHTHbIE KOMIUIEKCHI [JbIXaTe€IbHOM IIEMM BHYTPEHHEH MeMOpaHbl U
depmenTsl  okucnutensHOro pochopunupoBanus — ATO-cuHTeTa’a CONpPSHKEHHbIE MEMbIO
IEPEeHOCca AIIEKTPOHOB. XapaKTepUCTUKA XMMUYECKOH OpraHu3alii KOMIIOHEHTOB JIbIXaTeIbHOH
[enu U OKucIuTenbHOTO (hochopunupoanus — komruieke I, 1l u 1V, a takke kommiekc Il u V,
MOJIEKYJIbl IEPEHOCUYUKH - YOUXUHOH U LIUTOXPOM C.

Xumundeckui cocraB xpomarusa. JIHK B cocraBe xpomaruHa - nocaenosarensHoctu JJHK
(9HXaHCephl, CaMJIEHCOPBI, 3K30HbI, UHTPOHBI, MOJYJH, CATEJUIMTHBIE, BBICOKOIOBTOPSIOIINECS,
YMEPEHHO MOBTOPSIOIIUECS, «POCKOIIN», LIEHTPOMEPHBIE, TEIOMEPHBIE).

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

OC-4. PenieHue CMTYalMOHHO-JIOTHYECKHUX 32/1a4
[IpuMepHBIe CUTYAITMOHHO-JIOTHYECKHUE 3a]]a4H MPUBEICHBI B I1. 4 IPOTPaMMBI.

OC-5. Joxkaaja ¢ npe3eHTanuen
Temartuka noxnana ¢ mpe3eHTanuei GopMUpyeTCs: HHANBUYaTbHO CO CTYJACHTOM.

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

[Tpumep pabOTHI 10T MUKPOCKOTIOM C THCTOJIOTHYECKUM MAaTEPUAJIOM U €T0 TIOKyMEHTalneH
B BUJIC PUCYHKAa:

I'mcrosiormyeckuii npenapar. LleHTpocomMbl B SHIEKJIETKE JIOMIAJWHOM ACKapHUIBL.
Oxkpacka: KeNe3Hblil TeMaTOKCHIIKH.

[Ipenapar npeacrasisieT co0oil cpe3 MaTKH JIOMIATUHON acKapuabl. BUIHBI AUIIEKICTKH Ha
pa3HbIX CTaAuAX pa3BuThs. ONpenenanTe u 3apucymre:

- SULEKIETKUH OKPYXKEHbl 000JOYKOM OIIOOTBOPEHUS,, BHYTPH KOTOPOM MPOUCXOIUT
JIpo0seHue,;

- SUIEKIETKY, Haxomslryrocs B meradase, b0 B anadaze mepBoro apobieHus. B 3to
BpEMsI OTCYTCTBYET siJiepHasi 000JI0YKa, U XPOMOCOMBI JINOO PacIonaraloTcs Mo SKBATOPY KIETKH;

- SMIEKJIeTKY, HaXOIsIIylocs B aHadasze mepBOro ApoOJIeHUs, KOTJAa XPOMOCOMBI YiKe
HayaJld JABWKEHUE K noirocaM. Ha 3Toil craguu Ha nmontocax sSIMLEKIETKH BUIHBI TEMHbIE TOUKH, K
KOTOpPBIM TMOJAXOJAT HHUTH BepeTeHa JEJIeHUs, OT KOTOPBIX paJuallbHO OTXOAST BOJIOKHA,
oOpa3yromue "38e31y", win neHtpochepy.

Cxema. Jlymiexc JJHK.

B xoHI1e n3yueHHs JUCUUIUIMHBI ITOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Mamepuanwt, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOJISL YCREeGAEMOCHU
odyuarowuxca no oucyuniune

IIpuMepHBbIi HepedyeHb BONPOCOB K IK3aMeHy

Bakyomnsphnas cucrema kinetku. Komnaptmentsl annapata ['onbpku, GyHKINY.

DHjomna3MaTudeckuil petukynym win cetb (OP). Arpanynspusiii OP wnu rnankuii (AroC)
— CTPYKTYypHasi opranu3anus, GyHKINH.

I'panynspusiit OP wnm mepoxosateiii (I'pDC) — o0coOGeHHOCTh cHHTE3a OENKOB Ha
pubocomax I'p2C, cunTe3 0enKoB Ha SKCIIOPT U MeMOpaHHBIX OenkoB. OyHkimu ['pOP.

PuGocomsl - cTpykTypHO-QyHKIMOHaNbHAs opranuzauus. PHK pubocom. benku pudocom.
XapakTepucTuka cyObeIuHHUI] puOOCOMbI — (YHKIMOHAJIbHBIE KapMaHbl C MO3MLIMHU (DYHKIMH
OOJIBIIION M MaJION CyOBETUHUIIBI.

AnmnapaT BHYTPUKJIETOUHOTO IMEPEeBapUBAHUS — T'HJIPOJIA3HbBIE MYy3BIPHKH, JTU30COMBI U UX
reTepOreHHOCTb, YHA0COMBI.

[TepokcrcoMBbl, TOPOCOMBI, TPOTEACOMBI, TOPUCTHIE TUTACTHHKH.



[{uTockener — onopHO-ABUraTeNlbHas cucreMa kieTku. OO0miast xapakrepuctuka. OyHKINH.
Benku nurockenera — akTuH, MUO3UH, TYOYJIHH.

MukpodunamenTsl (MHODHUIAMEHTBI) — CTPYKTYpHas OpraHu3aiius AaKTUHOBBIX U
MHO3UHOBBIX (PMOPUILI, MX PACIIONOXKEHUE B CUMILIACTE (CTpOeHUE capkoMepa). BeromoraTenbHbie
OeNIKH1 acCOIMMPOBAaHHBIC C AKTUHOM. MeXaHU3M COKpallleH!ss MUOGUOPUILT B CUMILIACTE — MOJIEIb
CKOJIbJKEHUS WM Kaueslel Ha MOMEePEUYHbIX MOCTUKaX MUO3HUHA.

Muxkpotpy6ouku. KneTounslii ieHTp (IIeHTpocoMa) — IIEHTPUOJIH.

MurtoTtrueckuii anmnapat. PECHUUKY ¥ )KT'YTHKH - CTPOCHHUE JKXT'YTHKA, 0a3aJIbHOTO TEJbLA.

[IpomexyTounbie MUKpO(hUIaMeHThl. MUKpOTpabeKysipHast CETb.

O6mass Mopdoaorus MUTOXOHAPHUHM. YIBTPaCTPYKTYpHas OpraHu3alus - HapyxXHas u
BHYTPEHHsI1 MeMOpaHa, MeXMeMOpaHHOE IPOCTPAHCTBO, MUTOILIa3Ma — MAaTPHUKC.

Tomorpaduss MUTOXOHIpUIL B KIJIETKE — THUIIBI OpPraHu3aludud XOoHApuoma. buorenes wmu
aBTOPENPOIYKIIMSL.

Cunre3 AT® — rnukonus, [ukn Kpebca, 6enkoBbie (hepMEHTHBIE KOMIUIEKCHI bIXaTeIbHON
[IeN1 BHYTPEHHEH MeMOpaHbl U PepMEHTBI OKUCIUTENHHOTO (hochopruianpoBaHusi.

XemuocMoTHueckast Teopust MuTtdesnia o CONpsHKeHUH OKUCICHHsI CyOCTpaToB ¢ CUHTE30M
ATO.

CtpoeHure MUTOIIa3Mbl (MaTPUKCa) MUTOXOHJIPHI - TEHOM MUTOXOHIPHIA, pUOOCOMBI.

MuToxoHpuM U cTapeHue kieTku. I u K crparerus B 3BONIOLUU JKHUBBIX OPraHU3MOB U
ponbs mutoxoHapuii. AOK. AnonTo3 1 MUTOXOHAPUU. MUTOXOHAPUAIbHAS MEAUIIUHA.

IIpumep 3K3aMeHALIMOHHOTO OMJIeTa (YCTHBIH OTBET)
bunem Ne 2

1. Meiio3 — Guonorndyeckoe 3HaUCHHUE, MEXaHU3M. BBl Meiio3a.
2. WH]OopMaIMOHHO- CXeMAaTHYECKU MaTepyal WK TMCTOJIOMMYECKHIA Tpenapar.
3. CuryanuoHHO-IOrUYecKas 3a/1aya.

3aB. kadenpoii
« » 20 1.

KpnTepml OLleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCIHMIIJIMHE

Dopmuposanue 6a1TIbHO-PEUMUH20801 OYEHKU pabonbl 00yYaouwuxcs

ITocemenne Pabora Ha
ITocemenne
Cemectp | [lokazarens N MPAKTUYECKHUX | 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 obyuaiowezocs no umozam 4 cemecmpa

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

«YIOBJICTBOPUTEIILHO) 201-280
«HEYAOBJIETBOPUTEIILHO» meHee 200

6. MeToauyeckue ykazaHusi JAJ1sl 00y4al0UXCsl 10 OCBOEHUIO THCIUIITIHHbI




VYcnentHoe m3ydeHHWe Kypca TpeOyeT OT OOYYaromMXCsl TOCEUICHUs JICKIUH, aKTUBHOM
paboThl Ha MPAKTHUECKUX 3aHATUSAX, BBIMOJHEHHUS BCEX Y4YeOHBIX 3aJaHUil IpernoaaBaTes,
O03HAKOMJICHHS] C OCHOBHOM U TIOMOJIHUTEILHON JIUTEPATYPOU.

3anuch JeKuMM — oaHa M3 (OPM AKTUBHOW CAMOCTOATENBHOM paboThl 00ydaromuxcs,
TpeOyroIasi HaBBIKOB U YMEHHUS KPaTKO, CXEMAaTHYHO, [MOCJIEJOBATEIbHO U JIOTHYHO (PUKCHUPOBAThH
OCHOBHBIC TIOJIOKEHUSI, BBIBOJIBI, 0000IIEHUS, (POPMYIUPOBKUA. B KOHIIE JEeKIMK MpenoaBaTeb
ocTapisieT BpeMs (5 MHMHYT) AJii TOro, 4roObl OOydaroliuecs HMeld BO3MOXKHOCTb 3a]aTh
YTOYHSIOUIME BOIPOCHI IO H3y4aeMOMy Matepuany. IM3-3a HeZocTarodyHoro KoJu4ecTBa
ayIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTcsi OCBETUTh B IMOJHOM 0O0BEME, MOITOMY
IpenojaBareib, MO CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOMNPOCHI BBIHOCUT Ha CaMOCTOSTEIBHYIO
padoTy CTYAEHTOB, PEKOMEHAYS Ty WJIH MHYIO JuTeparypy. Kpome 3Toro, ans jgydiiero OCBOEHHMs
Marepuajga M CUCTeMaTH3allid 3HAHUN [0 AMCUUIUIMHE, HEOOXOAMMO IOCTOSHHO pa3z0ouparb
MaTepuabl JEKIUH 10 KOHCIEKTaM M y4eOHBIM 1ocoOusM. B ciryyae HeoOX0oquMocTH o0pammarsest K
MPENoaBaTeNIo 32 KOHCYIbTaluei.

IloaroroBka K MNPAKTHYICCKUM 3aHATUAM

IIpy mOATOTOBKE K NPAKTHYECKUM 3aHATUAM CTYINCHT JOJDKEH H3Yy4UThb TEOPETHYECKUI
Marepuall Mo TeMe 3aHATUSA (MCHOJIB30BaTh KOHCHEKT JIEKLUH, W3y4UTh OCHOBHYIO JIMTEpPaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOM JIUTEPATYpOi, TP HEOOXOIMMOCTH JIOTIOJIHUTh KOHCIEKT, Jesiasi B
HEM COOTBETCTBYIOUIME 3alMCH M3 JIMTEPAaTYpHBIX MCTOYHUKOB). B ciyuae 3arpynHeHui,
BO3HUKAIOIIMX IIPU OCBOCHHH TEOPETHUYECKOTO MaTepHana, CTYAEHTY CcJleAayeT oOpamatbcs 3a
KOHCy/bTallMell K mpernojaBarento. Mns Ha KoOHCynbTanuioo, HEOOXOJMMO XOpOUIO HpoayMaTthb
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hayane npakTUYECKOro 3aHATHS IPENoAaBaTellb 3HAKOMUT CTYIECHTOB C TEMOMW, OIjamaer
IUIAH IIPOBEICHMS 3aHATHUSA, BBIIACT 33JaHus. B TedeHne OTBENCHHOIO BPEMEHU Ha BBIIIOJIHEHHE
pabOThl CTYAEHT MOXET OOpaTUTHCS K IPErojaBaTeNlio 3a KOHCYJbTAlMed WK pa3bscHeHUsMU. B
KOHIIE 3aHTHS IPOBOAUTCS ITPUEM BBIIIOJHEHHBIX 3a/IJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBINOIHEHUS NPAKTUYECKUX 3/1aHUM OLIEHHMBAIOTCSA B OajulaX, B COOTBETCTBHHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ilanbl IPAKTHYECKUX 3AHATHI
Iuepzemuueckuii annapam knemxu. Aopo.
Mumoxonopuu
KonTpoJsbHbBIE BOPOCHI

1. XapakrepucTika «3HepreTHUeCKuX BalIoT» (MAaKpOIHEPreTHUECKUE COETUHEHUS) KIETKH
— AT®, nporonnsiii (H') u matpuessrii (Na) moTennuan Ha Guosnormueckux Memopanax. [1epBbiii,
BTOPOU U TPETHIi 3aKOHBI OMOIHEPTETUKH (CAMOCTOSITEIBHO).

2. O6mas Mop¢oJOoTUsT MUTOXOHAPHUHA. YJIBTPACTPYKTypHasl OpraHU3allusl - HapyXHas W
BHYTPEHHss MeMOpaHa, MeXMeMOpaHHOe IPOCTPAHCTBO, MUTOILIa3Ma — MAaTPUKC.

3. Tomorpaduist MHUTOXOHIpHWIA B  KJIETKE — THIBI OpraHU3allMd  XOHJIPUOMA
(MUTOXOHJPUANBHBIA ~ PETHKYIyM) W  O3BOJIIOLMOHHBIA  CMbICHI  €ro  (opMHUpOBaHU,
MEXMHUTOXOHIpUadbHble KOHTAakThl (MMK). VYBenuuenue yucia MUTOXOHJpPHM — OHMOreHe3 Win
ABTOPENPOIYKIHUS (CAMOCTOSITEJILHO).

4. DOuepretuueckas pyHKuus MUTOXOHApuUI — cuHTe3 ATO.

4.1. OOmas xapakrepuctuka | srama sHepreTnueckoro ooOmeHa. HauanbHble 3Tarnbl
OKHCIIEHUS YTIAEBOAOB B IuTOIUIa3mMe — riaukonu3 (II atan sHepreTudeckoro oomMena).

4.2. 11l atan sHeprerudeckoro oomena - L{ukin Kpebca (uki TpukapOOHOBBIX KHCIIOT, MK
JMMOHHOM KHCIIOTBI) — IOCJIEJOBATEIbHOCTh CMEHBI MPOIIECCOB OKHCIEHUS U BOCCTAHOBJIEHMS C
o0pa3oBaHUEM IEKTPOHOB U UX akientTuposanue ¢ kopepmenrom HAJl — HAI*H.

4.3. benxoBpie (pepMEHTHBIE KOMIUIEKCHI JbIXaTeNbHOW I BHYTPEHHEH MeMOpaHbl H
depmenTsl  okucautensHOro pochopunupoanus — ATO-cuHTeTa’a CONpPsSHKEHHbIE IEMNbIO



MIEPEHOCA JJIEKTPOHOB. XaApPAaKTEPUCTHKA XUMHUYECKON OpraHu3aluyd KOMIIOHEHTOB JbIXaTEIbHOU
Henu U okucnuTensHoro ¢ochopunuponanus — komruieke I, I u 1V, a taxxke xomruiekc |l u V,
MOJIEKYJIbI IEPEHOCUYUKH - YOMXUHOH U LIUTOXPOM C.

4.4. XemnocMoTHueckas Teopuss Mwuruenna O CONPSDKEHUU OKHCJIEHMSI CyOCTpaToB C
cunte3oM ATO®. Ilonoxenus teopun. OKHUCIUTEILHO-BOCCTAHOBHUTENBbHAS neTis. lIpoToHHBIE
HACOCHI (CAaMOCTOSATEIBHO).

5. CTpoeHue MUTOIIA3MbI (MaTpuKca) MUTOXOHAPUI. ['eHOM MUTOXOHIIPHI U €ro OTInYne
OT TreHoMma sjipa. MUTOXOHAPUATBHBIA TE€HOM BBICIIUX PACTEHHUM, KUBOTHBIX, YEIOBEKA.
Pu6ocombl. PHK. Honsl Ca**, Mg?* (camocTosiTe/ibHO).

6. MutoxoHapuu U cTapeHue KJIeTKU. I 1 K cTpareruss B SBOJIIOIMH KUBBIX OPraHU3MOB U
poas mutoxonapui. A®PK. Anonto3 M MHUTOXOHApPUHU. MMUTOXOHApHANbHAs MEAMIIMHA
(camocTOSATEBLHO).

AqPO
KonTpoJbHbIe Bonpockl

7. CtpoeHue siipa 3yKapuOTHUYECKHX KJIeTOK. OpraHuzanus siepHOro 6eIKoBOro MaTpukca
— cocraB: nepudepudeckuii GUOPO3HBIA CIION JTaMUHBI, PHIXJIbIA (UOPO3HBIN CIOW JIAMHHEI,
OoCTaToYHOE AAPBINIKO, Oenku. @parmentsl JIHK acconuupoBannbie ¢ siaepabiM Matpukcom (JIHII-
koMmruiekcol), PHIT-komriekcol. OcTaTouHOE SAPHIIKO.

8. XpomaTuH — MaTepualibHbIi HOCUTEIb HACJIEACTBEHHOW HHPOPMALIUK.

8.1. Xumumnueckuii coctaB xpomaruHa. JJHK B cocTaBe XxpomarnHa - MOCIEI0BATEILHOCTH
JHK (9HXaHCepBHl, CallJIEHCOPBI, 9K30HBI, WUHTPOHBI, MOJYJIH, CaTeJUIUTHBIE,
BBICOKOITOBTOPSIOLIUECS, YMEPEHHO MOBTOPSAIOIINECS, «POCKOLIN, IEHTPOMEPHBIE, TETOMEPHBIE).

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

8.3. YpoBHM KOMIIaKTHM3allMM XpPOMAaTHHAa — HYKJICOCOMHBIH, (QUOPWIIAPHBIA WM
CynepOMAHBIH M ero Mojenu (COoJeHOMJHAs, CYNepCHHpalld, KpOCC-IMHKEpHAas, JEHTOYHAas),
NETEJIbHO-IOMEHHBIN  (TIETIEBbIE PO3ETKH — XPOMOMEPHI), XPOMOHEMHBIH, XPOMOCOMHBIN.
Mopdornoruueckue Tunsl XxpomocoM. CtpoeHne xpomocoMsl. IHTEepda3HOe cocTossHuE XpoMaTHHA
- TeTepOXpOMaTHH (KOHCTUTYTHUBHBIM U (aKyJbTaTUBHBINA), SyXpoMaTHH. MuTtoTuyeckoe
COCTOSIHUE XPOMATHHA.

9. Slnepnas memOpaHa (HykjeoneMMma). XapakTepUCTHKa U CTPOCHUE BHYTPEHHEH (JaMuHa
U €e KOMIIOHEHThbI) U HapykHOW MeMOpaHbl. CTpoeHHe MOPOBOr0 KOMIUIEKCA — HYKJIEOTIOPHHBI,
LUTOIJIa3MaTUYECKUE M  SAEpHbIE  KOJIbLA, IEHTPalbHBIA JOMEH, CHUIbI, (UOPUILIBI
HykieonuTtoriazMarudeckoit cropousl (NPC), simeprast cetka (basket).

9.1. HykneonuTomia3MaTHUECKUl  TPAHCIIOPT BEIIECTB — TACCUBHBIA M aKTHBHBIM.
TpaHCcOpTHBIE PHEPTO3aBUCHMBIE CUCTEMBI Ran, HyKJIeomopuHb!, KOH(POPMAIIMOHHBIE U3MEHEHHUS
SAIIK. AnprepHaTuBHBIE MexaHM3Mbl umnoptra Oenka — NLS-3aBucumenii mexanmsm, NES-
3aBUCUMBIN 3KkcniopT 6emnka, TpancnopT PHK, sxcnopt MPHK.

10. SInpeimko — WCTOYHUK PHOOCOM. SIAPBINIKOBBIE OPTraHU3aTOPBI, AMIUTH(UKAIUSL
ApbIKA, 4 OTACIbHBIX KOMIIOHEHTa - (GUOPWUISIpHBIE LEHTPhl OKPY)KEHbl IUIOTHBIMU
¢ubprmiapaeiMu KomnoneHTMH (dense fibrillar components (DFCs)), rpanyssipHble KOMIIOHEHTHI,
pacxosiecst u3 DFCs. CTpyKTypHBIE THITBI SIPBILICK (CAMOCTOSITEBHO).

11. benku sapeimiek oOpasyromue ckapdonn. HexkaHoHmuHckre GYHKIUM SOpPBIIIKA.
[Tepudepuyecknii xpomocomubiii Matepuan (IIXM) — sapeimko BO  BpeMs  MHTO3a
(caMocTOSITEJILHO).

NHdopmMaiuOHHO-CXeMAaTHYECKUI MaTepUall
1. DaexkTpoHHass MUKPO(OTOrpaMma yIbTpacTPyKTYpHOH OpraHu3alui MUTOXOHAPHIA.
2. Cxema TUTIBI OPTaHU3AIMH XOHAPHOMA (MUTOXOHAPHAIEHBIA PETHKYIYM),
MEKMUTOXOHApUaNbHbIe KOHTAaKThl (MMK).
3. Cxema rmkonu3a u mukina Kpeoca.



4, Cxema JIOKaJTu3alliy BO BHyTPEHHEH MeMOpaHe MUTOXOHIPHI KOMILUIEKCOB
neixatenbHol e 1 AT®-cunTeTassl (TpUOOBUIHOE TEJIO HIIM OKCHCOMA).

5. Cxema pabOTHI KOMIUJIEKCOB JbIXaTEILHOM IICTIH.

6. Cxema reHepanuu NPOTOHHOTO IMOTEHIIMAJIA 10 MEXaHU3MY neTiu (Murtdes) u
IIPOTOHHOT'O Hacoca.

7. CxeMma yJIbTpacTpyKTYphl pa KIETKH.

8. Cxema ypoBHElH KOMIIaKTU3allMK XpOMAaTHHA B SJpE.

9. Cxema pacnonoxenus ructona H; mpu ¢popmupoBanuu cynepousa.

10. Cxema cTpoeHus sIepHO-IIOPOBOTO KOMILJIEKCA.

11. Cxema opraHu3amuu sSAPHIIIKA.

12. T'ucronornyeckuidi mnpenmapar. MUTOXOHAPUU (XOHIPHUOCOMBI, XOHJPUOM) B
SMUTENNATIbHBIX KJIETKaX KHIIeYHHKa ackapuibl. Okpacka: mo AnpTMmaHy. Mcnonesiys manoe
YBEIIMYEHUE MHKPOCKOIA, HEOOXOIUMO HANTU 6a3anbHblli KOHE KJIETOK KHIIEYHOTO SIUTEIIHS,
IrpaHUYAIllUd C COEAMHUTEIHHOW TKAaHBIO, M aNUKAIbHLIL KOHEL, HANpaBICHHBIA K MPOCBETY
KHIlIeyHuKa. Ha anukanbHOM KOHIIE BUJIHA TOJICTasl KymuKyaa. binxke k 6a3albHOMY KOHILY JIEKUT
OBaJIbHOE s0po. [IpeuMyIecCTBEHHO B alMKaJIbHON YacTU KIJIETOK MOXKHO YBUICTb MUMOXOHOPULU,
OKpalieHHble B 4epHbId 1BeT. OHU HMMEIOT BUJ KOPOTKHX H3BUTBIX HHUTEH WM manoyek. B
SMUTENUATBHBIX ~ KJIETKaX KHUIIEYHHMKAa OHHM  IOCTaBJSIIOT  DHEPrHi0, 3aKIIOYEHHYI0 B
MakKpodprudeckux cBsa3ax AT®, ast ocymiecTBiaeHUs (YHKIIMHA BCACHIBAHHS.

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

OcHoBHas JiuTepaTypa

1. CtBonunckas, H. C. Hutonorus : yueOnuk / H.C. CtBonunckas. - Mocksa : [Ipomereit,
2012. - 238 c¢. : wr - bubmmorp.: c. 236-237. - ISBN 978-5-7042-2354-2. URL.:
http://biblioclub.ru/index.php?page=book&id=437359

2. 3aBasieeBa, C. llurosorus u ructosorus : yaeonoe nocoodue / C. 3aBaneena. - OpeHOypr :
OrI'Y, 2012. - 216 c. URL: http://biblioclub.ru/index.php?page=book&id=259350

3. Pomanosa, E. b. Ilutosnorus : yue6noe noco6ue / E. b. PomanoBa. — Huxuuit HoBropos
: HHI'Y um. H. U. Jlo6aueBckoro, 2019. — 115 ¢. — TekcrT : 25eKTpoHHbIH // JIaHb : 3JI€KTPOHHO-
oubmnoreunas cucrema. — URL: https://e.lanbook.com/book/144605

JlomoJiHuTeIbHAS JIUTEpaTypa

1. I'uctonorus, uuTonorus u smopuosorus : yaebHoe nocooue / T. M. Crynenukuna, T. A.
Beimerskanuna, T. U. Octposckas, U. A. Crenbmax ; o 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. [Ipaktukym no nurosoruu : yaeOHoe nocodue / C. H. Abpamos, C. B.
Jlrobuna. — Ya : BI'TITY umenu M. Axmymiel, 2017. — 115 ¢. — Texker : anekTpoHHbIi // JIans :
3NeKTpoHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/96816

3. Kaprmieena, E. A. [{utonorus [Tekcr] : yaedbnoe nocodue / ®I'BOY BITO "Val'TIV um. U.
H. Vapsuosa". - Yaesuosck : ®I'BOY BIIO "Val'llY um. U. H. Vaeanosa", 2012. - 136 c. : niI. -
Crincok JIT. C. 136. - ISBN 978-5-86045-515-3:170.00.
URL.:http://els.ulspu.ru/?song_lyric=%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%
D0%B3%D0%B8%D1%8F

Internet — pecypcsbl

1. http://rrc.bsu.edu.ru/download.php.view.17.
2. http://rrc.bsu.edu.ru/download.php.view.18.


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

3. http://hist.yma.ac.ru.
4. Caiit mopdomnoros Www.alexmorph.narod.ru.


http://hist.yma.ac.ru/
http://www.alexmorph.narod.ru/
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