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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunza 51.0.22 Iutonorust oTHOCUTCS K 00s13aTeTbHOM YacTh 00pa3oBaTe/TbHOM ITPOTrPaMMBbl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

OCHOBHble (pu3suKo-
Xumuueckue,
mamemamuueckue u
ecmecmeeHHOHAyuHbl
e noHamus u
Memoobl npu
peueHuu
npogeccuoHanbHbIX
3a0au

mamemamuyeckue u
ecmecmeeHHOHAayUHble
NOHSIMUsI U Memoob!
OIIK-8.2: Ymemb
UCNoNb308AMb OCHOBHbIE
usuxo-xumuueckue,
mamemamuyeckue u
ecmecmeeHHOHAyYHble
NoHAMus U MemoObl npu
peleHUU npogecCUOHANbHbIX
3adau

OIIK-8.3: Brademb onbimom
UCNONb308AHUS OCHOBHbIX
¢usuko-xumuueckux,
mamemamu4eckux u
ecmecmeeHHOHAYUHbIX
nousimuii u Memoodog npu
peweHuu npoheccuOHanbHbIX

3a0au

cmpoeHus, hyHKYUOHUPOBAHUS,
ocobeHHocmell opeaHuzayuu
Npo- U 3yKapuomuuecKux
K/1emoK; cogpeMeHHble
KOHYenyuu Kj1emouHo20
CMpOoeHUsi Op2aHU3MOo8 U
obaadaem ¢pyHOameHManbHbIMU
U NPUKAAOHbIMU 3HAHUSMU 8
obaacmu MeoOUYUHCKUX U
ecmecmeeHHOHAayUHbIX
oucyunauH

OIIK-8.2:

Ymeem pabomams ¢
MUKDOCKONOM, 8 MOM uucne
DPAyuUoOHAAbLHO NPOBOOUMb
Hacmpotiky oceeujeHusl,
yeeauuusams paspewiarujyio
cnocobHocmb MUKpOCKONA,
npocmampusams u
3apucoeblgamsb Yumosoauyueckue
npenapambl U Kpumu4ecku
paccmampugaem 803MOXCHble
8apuaHmbl pewleHus 3a0au
npogeccuoHanbHou

desime/ibHOCMUL.

OIIK-8.3:

Bnadeem meopemuueckumu
npedcmaegneHusMuU O KAemouHoil
opaaHu3ayuu *cugoll mamepuu,
8bINO/MHAEMbIMU (DYHKYUSMU
0omoe/IbHbIX KAemOUHbIX
0p2aHoudo8, HagbIKamu pabomnt
C MUKPOCKONU4ecKoll mexHuKoil

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHL{UH (Moay/I0), B  COOTBETCTBHH C HHAMKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIINHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xon, cozieprkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-8: CnocobeH OIIK-8.1: 3Hamb OCHOBHblE OIIK-8.1: IIpakmuueckoe
ucnosib3oeamb ¢usuxo-xumuueckue, 3Haem meopemuueckue 0CHOBbl 3a0aHue 3 .
K3AaMeH:

KoumposnbHble

80Nnpochbl




OIIK-9: CnocobeH
oyeHusamb
MopodyHKYUOHANBH
ble, (husuonozuueckue
COCMOSIHUS U
namonoauyeckue
npoyeccoi 8
op2aHu3Mme venogeKa
015 peweHust
npogeccuoHanbHbIX
3adau

OIIK-9.1: 3Hamb npuHYunbl
OyeHKU
MOPPOPYHKYUOHANBHBIX,
usuonozuyeckux cocmosHull
U namoso2u4eckux npoyeccos
8 OpeaHU3Me uenoseka
OIIK-9.2: Ymemb oyeHusamb
MopgodyHKYUOHANbHBIe,
usuonozuueckue cocmosiHus
U namonozuyeckue npoyecchol 8
opeaHu3sme venoseka ons
peuleHust npoecCUOHANbHbIX
3adau

OIIK-9.3: Brademb onbimom
OYeHKU
MopodyHKYUOHANBHBIX,
¢usuonozureckux cocmosiHull
U Nnamono2u4ecKux npoyeccos
8 OpeaHu3Me uenoeeka 0/1s
peuleHust npogeccuOHaNbHBIX
3a0au

OIIK-9.1:

3Haem mMoppohyHKYUOHAbHBLe,
usuonozuueckue cocmosHus u
namosoauyecKue npoyecchl 8
K/emKax opeaHusma ons
peuueHust npohecCUOHANbHBIX
3a0au

OIIK-9.2:

Ymemb oyeHusamb
MopgodyHKYuoHANbHBIe,
¢usuonozuueckue cocmosHus u
namosoauyecKue npoyecchl 8
K/lemKax op2aHu3ma uenoeeka
07151 pewleHust
npogeccuoHanbHbIx 3a0au

OIIK-9.3:

Bnademb cnocobHOCMbIO OYeHKU
hyHKYUOHAIbHOU aKmMugHOCMUu
K/1emoK 8 HopMe U npu
namosnoauu, 1adeem mexHUKoil
Npu2omoe/eHus Npenapamos,
cnocobamu ¢puxcayuu u
OKPAWUBAHUS YUMOA02UHECKUX
006eKMo8, MexHUKOoU
HAacmpotiKu payuoHaabHO20

oceelyeHusl.

Pabouas mempadb
Tecm

OK3aMeH:
KonmponbHble
80Npochl

3. CTpyKTypa M cojjep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/ITUHBI

oyHasn
O011as TPY/0EMKOCTD, 3.e. 5
Yacos 1o yue0HOMY IJIaHY 180
B TOM 4HUCJIe
ay/JUTOpPHbIE 3aHATHSA (KOHTaKTHas padoTa):
- 3aHATHA JIEKIJMOHHOI'0 THIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIie padoThI) 16
- KCP 2
caMocTosATe/IbHasA padoTa 94
IIpomexyTouyHas aTTecTanysa 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI




(cmpykmypupoeaHHoe no memam (pasdenam) C yYKa3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed
akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HavmeHOBaHMe pa3[ie/sioB U TeM JUCLUILIHBI Bcero B TOM UHC/Ie
(acen) KonTakTHast pabora (pabota Bo
B3alMO/IeICTBUM C IIperiojjaBaTesem),
Yachl U3 HUX
aHSTHS CamocTosTe/bHas
CEeMHHapCKOro pabora
3aHsTus THNA o6yuarowyerocs,
JIEKLJUOHHOTO | (MpakTHueckue | Bcero qacel
THIa 3aHsATHs/Mabopa
TOpHbBIE
paboThI), Yacel

0 o) 0 0 o)

o) ¢ ¢ ¢ ¢

0 0 0 0 0
Tema 1. MeTo/jpl LIMTOIOTMUECKUX UCCTIeZJ0BAaHUI 18 2 2 4 14
Tema 2. Briosiorusi IpOKapuOTHYECKOM K/IeTKU 15 3 2 5 10
Tema 3. Ctpoenue U HYHKLUH K/I€TOYHBIX OPraHOM/OB 16 4 2 6 10
Tema 4. ObMeH BelljecTB U ITpeobpa3oBaHie SHEPTUU B KJIeTKe 16 4 2 6 10
Tema 5. BakyossipHas cucTtemMa 3yKapuOTUYeCKUX KJIeTOK 16 4 2 6 10
Tema 6. 'eTepodarnueckuii 1 ayroaruueckue LIUKIbI B K/IeTKe 16 4 2 6 10
Tema 7. SlaepHblii annapaT 3yKapuOTHYeCKHUX K/IeTOK 16 4 2 6 10
Tema 8. O611asi XapakKTepUCTHKA PENpPOAYKLIMK KI€TOK 15 4 1 5 10
Tema 9. Pery/isiys KJIeTOYHOTO LMK/Ia. ['Hbe/b KIeTOK: HEKPO3 U aronTo3 14 3 1 4 10
Arrecranus 36
KCP 2 2
Utoro 180 32 16 50 94

CopeprxaHue pa3fe/ioB U TeM AUCLUAIIINHBI

Beenenue

Hurtonorus - ee 1enu u 3agaun. OnpegeneHve MoHATHA" KieTka". KpaTKuil 0UepK UCTOPUU LIUTOJIOTUM.

Tema 1.

1.1. JTansl B pa3BUTHUX LUATO0TUU. Pa3BuTure 1UTON0rMy 40 Hady. XX B. Hauano MUKpOCKONMUeCKUX

vccnenoBanuii: P. I'yk, M. Mansnury, H. I'pto, A. JleBeHryK u fp. PaciipeHnue ripeficTaB/eHAN O POU KJIETOK
B Havase XIX B. Tpyas! HeMeLkux yueHbIx: ['. JInHKa, . MonbaeHxaBepa, @. MelieHa, X. Mond,
¢dpaniy3ckux yuenbix 1. Mupb6erns, I1. Troprniena, A. Jiotpoiie, ®. Pacrasi, yelickoro ydeHoro H. ITypkuHbe
u ap. Co3paHue MepBOy KJIETOYHOM TeOpPHUY CTPOEHHUS Y Pa3BUTHS JKUBOTHBIX U PACTEHUM HEMELKUMU YYeHbIMU
T.IIranHoM u M. Inetinenom (1838-1839). BeegeHre B MUKPOCKOITHIO UMMEPCHOHHBIX 00BEKTUBOB (BOHAsI

ummepcus, 1850; macnsnas, 1878, k. AmMuun), KoHeHcopa (D. A66e, 1873) u anoxpomatos (1886).

Hauasno ucrnonb3oBaHus Pa3/IMYHbBIX METOJ 0B CI)I/IKCHLU/II/I " OKpACKHU TKaHel. 3HaueHHue pa60T HeMeLKoro

ratosiora P. Bupxoga (1858) a/1s1 manbHe#IIIero pa3BuTHs KJ€TOUYHOU TeOPUH.
OTKpbITHE K/IeTOYHBIX OpraHouzioB: sapa (P. bpoyn, 1831-1833), nentpocom (3.benenen, 1876),
murtoxoHapuit ( K.bena, 1897-1898) B k/ieTKax >KMBOTHBIX, B K/leTKax pacteHuit (P.Meec, 1904), koMriiekca
Tonpmxu (K.I'onbmxu, 1898).
OTKpbITHE KapuoKuHe3a y pacteHuii (3. Ctpacbyprep,1875), muTo3a y xuBotHbIX (I1.M. TTepemexko, 1878,

B.®nemmunr, 1882). Coszanue Teopry UHIUBHyanbHOCTH XpoMocoM (K. Pabnb, 1885, T. Boepy,
1887).13yueHue npoLieccoB Om10f0TBOpeHys y )KUBOTHBIX (O. 'eptBur, 1875), y pactenuit (V.H.
INoposkankun, 1880-1883, C.I'. HaBarmuH, 1898).




PasButue nurosioruu B 1-i nonoBuHe XX B. Pa3BUTHe HOBBIX METOZ0B M TEXHUKHU UCC/eJOBAaHUS K/IETOK.
[IpuMeHeHVe TEMHOTIOILHOTO KOH/IEHCOPA, TIO/ISIPU3aLIMOHHOT 0, YbTpadroaeToBoro, ha30Bo-KOHTPACTHOTO U
(Ur00peCcIieHTHOT0 MUKPOCKOTIOB. Pa3paboTka HOBBIX METO/IOB LIUTOXMMHUUeCcKoro aHanu3a (I1. denbrew, T
Pozenbek, 1924), metoa KynbTyphl TKanel (P.I'appucon,1907), metoga auddepeHipaasHOTo
uedtpudyrupoBanus (P. ¥Ysnciu, M. I'epp, 1934).

Pa3Butre coBpeMeHHOI LIUTO/OTHH. OTKPBITHE C TOMOLLBIO 3/IEKTPOHHOT0 MUKPOCKOTIA HOBBIX
MHUKDPOCKOITHUECKUX CTPYKTYP KJIETKH: TIa3MaTHUeCKOH MeMOpaHbI, YH/I0T/Ia3MaTHUECKOT0 PETUKYTyMa
(OITP), pubocom, 1130COM, TIEPOKCHCOM, MUKPOTPY0OOoUeK, MUKPOGHU/IaMeHTOB U JIp. BrisiBieHue
yJIbTPaMUKPOCKOTIMUECKUX 0COOEHHOCTeH, MPUCYIIUX CIel[HaTU3UPOBAHHBIM KJIeTKaM. Y COBEpITIIEHCTBOBaHKE
METO/|0B U30JISLMU KJIETOYHBIX KOMIIOHEHTOB. M crob30BaHNe METO/I0B aHAJIMTUUeCKON U JUHAMAYeCKON
OroxumKY (MedyeHue Pa/JM0aKTUBHBIMUA M30TOMAMH, KOJTMUeCTBeHHas! LIATOXUMHUS C UCTI0/Tb30BaHUEM
nuTodoToMeTpuH, aBTOpauorpadus, METoAbl IMMYHOXHUMHHY C TIPUMEHeHHeM aHTHUTe T, MeUeHbIX
(dbroopoxpomMaMu, METOZ, THOPUAU3ALIMY Ha Cpe3axX U Ma3Kax paauoakTheHbIX [THK u PHK gist
naeHTU(UKALMY HYK/IEMHOBBIX KUC/IOT B KJIeTKe U [JIp.).

CoBpeMeHHbIe TI0JI0’KeHUS KJ1eTOUHOW TeopuH. OCHOBHBIE 33/jlaud COBPeMEHHOM [IUTOIOTHUH. PellieHue
TEOPeTHUECKUX, MEJULIUHCKHX, CeTbCKOX03SMCTBEHHBIX MPO0JIeM, 3a/lad SKOJIOTMUECKOT0 MOHUTOPHHT .
Pa3BuTre HOBBIX pa3zesoB LIUTONOTMH: LIUTOTeHETHKH, KADUOCUCTEMAaTHUKH, LIUTOSKO/I0TUH, PaJUaLliMOHHOH,
OHKOJIOTMUeCKOM LIUTOJIOTHH, UMMYHOLIUTOIOT YU U .

1.2. MeTo/ibI IUTOIOTUYECKUX UCC/Ie[oBaHUH. TIpHKU3HEeHHbIE METO/IbI Hab/o1eHus KieTok. KynbTypa
K/IeTOK BHe opranu3ma. CBeTOBasi MUKPOCKOITHSI OCHOBHOW MeTOZ, HaOJTto/ieHus KieToK. Paspernaromast
CTIOCOOHOCTH CBETOBOTO MUKPOCKOTA. MeTo TeMHOT0 To/1s1. ©a30B0-KOHTPACTHAs MUKPOCKOTIVS.
CymnpaButanbHasi JFOMUHeCLIeHTHast MUKpocKornvst. LiutodoTtomerpust.

ABTopazuorpaduueckoe U3yueHue I0Kaau3aluu, AMHAMUKY, CUHTe3a U TPaHCIIopTa

BeLLIeCTB B KJIeTKe.

O/IeKTPOHHAst MUKPOCKOIHMS: NTPOCBeUrBarolasi U CKaHUPYIOLLasl.

OuddepeHiiyanbHoe 1IeHTpU(YTUPOBaHKe - MeTO/], TIOTyYeH sl OT/Je/IbHBIX K/IeTOUHBIX KOMIIOHEHTOB /IS
LUTOXMMHUUECKOT0 ¥ OMOXMMHUUECKOT0 aHaIM3a.

Tema 2. K/IleTKU NMPOKapyoT U 3yKapuoT. OCO6eHHOCTH U pa3nuuus B UX cTpoeHnd. OcoOeHHOCTH CTPOEeHHsT
MIPOKapUOTHUYeCKON K/IeTKH (apxe- 1 3y0akTepun). BaxkHeliie 0coOOeHHOCTH reHOMa U PernpoAyKLUH
TPOKAapHOT.

OcobenHocTu cTpoeHust. O61jasi XapaKTepUCTHKA PENPOAYKIMHU K1eToK. CTpoeHue reHoMa IMpOKaproT

Tema 3.

3.1. IOBEPXHOCTHGBIN ATIITAPAT KJIETKV (MEMBEPAHOM)

3.1.1. uronna3maTtryeckass MemOpaHa. CoBpeMeHHbIe TTpeZCTaB/IeH!s O CTPOeHUH MeMOpaH. XapaKTeprCTHKa
nUTnUAHOTO 6ucnosi. MemOpaHHbIe Oe/TKU: UHTerpasbHbIe, MOyUHTErpajibHbIe U reprdepryeckye.
MembpaHHble yrieBosibl. KerouHast creHKa. OCHOBHbIE KOMIIOHEHTHI KJIETOYHOU CTeHKU. PYHKIMN
K/IETOYHBIX CTeHOK. OcobeHHOCTH MeMOpaH ¥ HaIMeMOPaHHbBIX CTPYKTYP MPOKapPUOTUYECKUX K/IETOK.

3.1.2. HagmeMbpaHHHbIE CTPYKTYPhI 3YKapUOTUUYeCKUX KieToK. COOCTBEHHO HafiMeMOpaHHBIE CTPYKTYPHI -
TJIMKOKa/TMKC. IIpOM3BOZIHBIE Ha/IMEMOPAHHOTO KOMITTEKCa.

3 .1.3. CybmembpanHas crcrema ruanoruiasmsl. [Tepudeprueckas ruanomniasma 1 CTPYKTYPHO-0(hopMIeHHast
OTIOPHO-COKpaThMasi cicteMa. MUKpohHOpM/IIsSpHas CUCTeMa WM CUCTeMa MUKPO(dH/IaMeHTOB (aKTHH-
MHO3UHOBas crctema). CtpoeHne U QyHKIMK MUKpodriameHTOB. TyOynMHOBast crcTemMa WM CUCTeMa
MHKpOTpy6ouek (TyOynuH-ArHerHOBas cucrema). Ctpoenre 1 GyHKUpHM. CrcTeMa IMPOMEeXYTOUHBIX U CUCTeMa
TOHKWX (unameHTOB. X QyHKLMS U CTpOEHMe.

[TposiBneHue efuHCTBA CybCHCTEM MIOBEPXHOCTHOT'O amnrapara KJIeTKU B pean3aliii OCHOBHBIX (DyHKI{MIM:
OapbepHO#, TPAaHCTIOPTHOM, PeLIeNTOPHOM U KOHTaKTHOW. MeMOpaHHBIN TPaHCIIOPT MAaKPOMOJIEKYJT ¥ YaCTHL];
3K30LMTO3 U SHAOLUTO3. OCHOBHBIE TUTIBI SHAOLMTO3a: KUJKOCTHBIN, Hecrieuruueckuii aficopOLHOHHbIN 1
peLIeNTOPHBIM.



KonTakTHast pyHKIUS T/1a3MaTHUeCKOH MeMOpaHbl. Me>KK/IeTOUHbIe KOHTAKTHI.
Ajre3voHHbIe(MeXaHUUECKHE): TTOSICKOBBIE 1eCMOCOMBI, TOUeUHbIe 16CMOCOMBI U TTOTYAeCMOCOMBI.
3aMbIKaroIie KOHTAKThI: TUVIOTHBIM, TTIPOMEXKYTOUHBIHN (30Ha c/TUsiHUSA). [IpoBOsAIIE KOHTAKTHI: IIle/IeBOi
KOHTAaKT, XUMUYeCKHEe CUHATIChI U TJIa3MOZIECMBbI.

JTBuraTesbHbIN anmapat (kuHeToM). Criocobbl TiepeIBHKeHHs TPOKapUOTUUYECKUX KIeTOK (C MOMOIILI0
JKTYTUKOB, CKOJIbXXEHHEM U BOJTHOOOpa3HBIMU JBWKEHUsIMH). JBUTaTe/IbHBIE CHCTEMBI 9YKapUOTHUYeCKHX
KJ/IeTOK: PECHUYKH, KI'YTHUKU.

3.3. BHYTPEHHUE KOMITAPTMEHTHI 3YKAPUOTUUECKK X KJIETOK.

[uToriasma (LuT030/b). OOIMH XUMHUUECKUI COCTaR LIUTOMIa3Mbl. LIUT030/1b Kak
CIOKHOCTPYKTYPHUPOBaHHas cucteMa. OpraHu3aiys 1{UTo30/1st. MaTpUKC [UTOTIa3Mbl U/
ruanoruiazma. BHyTpeHHre MeMOpaHbl. MeMOpaHHbIe 1 HeMeMOpaHHbBIE OPTaHOU/Ib! KITeTKH.

BxroueHus B IUTO30JTh KJIETOK PACTeHWN U )KUBOTHBIX, X JIOKA/TH3al[us U (PyHKI[MOHATFHOE 3HaUeHue.
ITurmMeHTHBI. 3aracHble TUTATETbHBIE BEI[ECTRA.

Tema 4.

4.1. MuToxoHpUanbHbIN armapar (XxoHapuoM). Mopdosiorusi, ToKanu3alys U CTPYKTypa MUTOXOHZPUHA.
Hapy>kHasi, BHyTpeHHsisi MeMOpaHbI, Me>KMeMOpaHHOe IMPOCTPAHCTBO ¥ BHYTPUMUTOXOH/IPHAIbHBIA MaTPHKC.
CocTaB ¥ CBOWCTBA HAapy)KHOU U BHYTpeHHel MeMOpaH MUTOXOHApuid. KpucTel, TpubOBUHbIE TeNbIIa.
Jlokanu3alusi B MeMOpaHaX OCHOBHBIX 3B€HbEB OKUCUTELHOTO (hochoprmrpoBaHus. MexmeMOpaHHbIe
TIPOCTPaHCTBA Kak pe3epByap BOJOPOJHBIX MOHOB (TIPOTOHOB). MexaHn3M BO3HUKHOBEHUS
3JIEKTPOXUMUUECKOTO TIPOTOHHOTO TpajiieHTa. MUTOXOH/IpUS KaK TMIO/yaBTOHOMHBIN opraHou. MaTpukc
muroxoHpuit: PHK, pubocomsl, [THK 1 6eku MutoxoHApuii. OCHOBHBIE (PYHKLIMM MUTOXOH/PHH.

Tema 5. BAKYOJIAPHAA CUCTEMA 3YKAPUOTUYECKUNX KITETOK

5.1. Ougomnna3maruueckuit petukyaym (OI1P). I'nagkuil sHAOMIa3MaTHUeCcKuil peTuKynyMm. CTpoeHHe U
XUMHUUecKuii coctaB. CHHTe3 JIMMHUJ0B, TT0JMCaxapyuoB, )KUPOB, CTEPOM/IOB U JPYTUX MOJEKYJ/ B I1aJJKOM
SI1P. Ponb rnagkoro OI1P B meToKCUKALMK Pa3iA4HbIX BelrecTB. lllepoxoBaThiii (rpaHyisspHbIit) DI1P.
Opractormia3zma. Ctpoenue u onoxumus 1epoxoparoro JITP. dyHKIMS cCUHTe3a, HAKOIJIEHUST M TPaHCITOpTa
CHHTEe3UPOBaHHOTO Oenka. ['mko3umpoBanve 6enkoB B OTTP. Cesa3b rpanymspHoro DI1P c saepHoi
060/10UK0¥ ¥ KOMIT/IEKCOM I"0/Tb/KU.

5.2. Kommiekc INonbmpxu. O01ast XapaKTePUCTHKA, JIOKAIU3alMsl B K/IETKe, YAbTpacTpykrypa. CTpoeHHe
JUKTHOCOM. BepTrKarnbHasi U TOpHM30HTa/IbHas MOJISIPHOCTh JUKTUOCOM: (hopMupyoLeiics (Lyc-), MeAranbHbIN
Y 3peJiblii (TpaHC-) TO0Chl AUKTHOCOM. DYHKI[MM KoMIlieKkca ['o/bAKu: cerperarys, HakoryieH!e, CO3peBaHue
Y BbIBe/IeHHe 0e/IKOB U TUMK/I0B. TPaHCTOPTHBIE My3bIPHKU KOMILIEKca ["o/b/pKu.

Tema 6. DHI0COMBI. IHAOCOMHBINM LMK/ B K/1eTKe. JIn30coMbl. Pa3HOBUAHOCTH TM30COM U UX XUMHUUeCKast
XapakTepucTuKa. ['eTepodarnueckuii v ayTodarnueckuii IUK/IbI B KieTke. PeKoHCTpyKTHBHAS (DyHKIHS
nm3ocoM. CBsi3b SHAOCOM C TIPOLIECCAMU BHYTPHKJIETOYHOTO THUIL[eBapeHHs], C ()arouTo30oM U ¢ paboToii
KomrIuiekca ['onbmixu.

ITepokcucomsl (MuKpoTesbia). CTpyKTypa rnepokcucoM. X xuMuueckasi XapakTepuctuka. @yHKIMOHaIbHOe
3HaueHUe repokcrcoM. Crieljanu3alysi epoKCUCOM Ha TIPOBeZieHnH OKUCUTe/TbHBIX peakiiii C TOMOIIbIO
(epmeHTa KaTasasbl.

Tema 7.

Posib siijpa B )KU3HU KJIETKU U ero 3HaueHue B repeHoce nHdopmauyu ot JTHK k 6enky. OcHOoBHbIe QyHKLIAN
siipa: TPAHCKPUIILVS, PeyTUTUKALMS U TepepacripefiesieHre TeHeTHUeCKoro Matepuasna. MiHrepdasHoe sipo.
OCHOBHBIE 3/IEMEeHTHI er0 CTPYKTYPbI: COBOKYITHOCTE MHTep(a3HbIX XpoMocoM (xpomatuH nmu JHIT
nHTepdasHoro sipa), MTOBepXHOCTHLIHN anmapar s4pa, sepHbIi COK (KapuoIijia3Ma) U sIPBIIIKO.

7.1. XpoMaTHH, ero XuMuuecKast XapakTepuCTHKa. Pa3HOBUHOCTH XpOMaTHHA: JleCIMpaTu30BaHHbIN
9yXpOMaTHH, KOH/IeHCUPOBAHHBIN reTepOXpoMaTrH U (aKyIbTaTUBHLIM reTepoxpoMaTiH. OyHKIMOHATBHOEe
3HaueHUe TUIIOB XpOMaTKHHa.



Benku xpoMaTHHA: TUCTOHBI U HETUCTOHOBBIE Oesiky. DYHKLIMSI TUCTOHOB, KaK Pery/siTOpOB TPAaHCKPHUTILIVN U
yknazxu Mmosiekya JHK. CTpykTypHasi opraHysanus xpomatiHa. Heckosibko ypoBHeit ynakoBku JJHK:
3/1eMeHTapHasi XpOMOCOMHasi (hubpusiia, HyK/1IeocoMa, XpOMaTHHOBOE BOJIOKHO, TIeTe/TbHBIN JOMEH,
KOH/IeHCHPOBaHHBIN XpoOMaTHH, MeTada3Hasi XpoMocoMa.

[1Ba OCHOBHBIX COCTOSTHUS sifjpa: Hepabouee - MAKCUMa/IbHO KOHZIEHCHPOBAHHbBIE XPOMOCOMEI TIPH JleJIeHHH
K/IeTKH 1 paboyee - YaCTUUHO WJ/IM TTOJTHOCTBIO [IeKOH/IeHCHPOBaHHbIe XPOMOCOMBI B MHTepdasHoM sape. JHK
s7ipa, ee CTPOEHMe U CBOWCTBA, peAyIuiMKalys. Perikanys monekys. JJHK npokapuoT u 3yKapHoT.
Care/umtHas [JHK.

7.2. IloBepxHOCTHBIH amnmnapat si7pa. OCHOBHble KOMIIOHEHThI I0OBEPXHOCTHOTO s1JepHOTr'0 arrnapaTa: sifiepHast
o0osi0uKa, mepugeprueckKas MI0THas MJIACTUHKA (JJaMHUHA) 1 TIOPOBbIe KOMITIEKChI. JITaMUHa - CKesieT
TIOBEPXHOCTHOTO amnriapaTta sipa. CBs3b JJaMUHBI C FeTepOXPOMATUHOM XPOMOCOM. PYHKIIMY ITOBEPXHOCTHOIO
anrapara szpa.

7.3. Kapuoria3ma. XumMuueckrii cocTaB.

7.4. Appeiuko. Xumus anpeinka, PHK sapeiiika.

TpH OCHOBHBIX KOMIOHeHTa sizipbiika: JJHK sapbIIKOBOro opraHu3aTopa, TpaHyJ/IsIpHbIA U (GUOPUIISIPHbIE
KOMITIOHeHTbl. Opranusauys siapseiika. Cerperanus siipblIiika.

Crpoenue u xumusi pubocom. CTPyKTypHO-OMOXMMHUUeCKast OpraHu3aLysi pubocom, UX posb B CHHTe3e Oesika.
Amnmmdukanus reHoB pubocomnbix PHK.

Tema 8. OBIIIAA XAPAKTEPMCTUKA PEITPOAYKLINU KIIETOK

[Henenue kneTok. JKW3HeHHBIN LUK/ KJIETKW: TIPeCUHTeTHYeCKasi, CHHTeTHYeCKasi, TOCTCUHTeTUYecKasi CTaZiuH,
MUTO3. 3HaueHue 5TUX (a3 B )KU3HU KJIETOK.

OcHOBHBIE OMOCHHTETUYECKHe TIPOLIECCHI KaXK/I0T0 MepHo/ia MHTepga3HOro LUK/Ia PerpOAYKIUN
5YKapHOTHYeCKUX K/IeTOK. [ToHsATHe si/lepHOTo 1 K/IeTOUHOro Ljuk/ia. OcOOeHHOCTU K/IeTOUHBIX [IUK/IOB Y
pacTeHul U XUBOTHBIX. [IponcxoKAeHre KIeTOUHBIX [JUKIIOB.

3.1. leneHue MpoKapruoTHUeCKUX KIeToK. OCOOeHHOCTH PerpoAYKLMU TIPOKapHOT.

3.2. [leneHue 5yKapuoTUYeCKUX KJIETOK: aMHUTO3, MUTO3, Mei03.

3.2.1. Obmias cxema MUTO3a 9yKapMOTHUECKUX K/IeTOK. BpeMeHHOM X0/ MUTO03a U UTOKUHe3a. CTPYKTypHO-
OroxUMHUecKasi OpraHu3aL{isi MUTOTHUECKOTO arrapaTa 3yKapuoTHueckux KiaeTok. CTaZuy MUTO3a, UX
TIPO/JIO/DKUTE/TBHOCTh XapaKTepUCTHKA. LIUTOKMHEe3 Y )KUBOTHBIX U PaCTUTE/IBHBIX KJIeTOK: 00pa3oBaHue
KJIETOUHOH NepeTsDKKU U (parmoriiacra. [loBefieHre K1eTOUHBIX OpraHesul B [IpoLjecce MUTO3a.
[Ipoucxoxzgenne Muto3a. @opMbl MUTO3a Y UX 3BOJIFOLMOHHAS CBS3b.

3.2.2. Metio3, ctaguu Meiio3a. KoHbroraiusi XxpoMoCcoM, KpPOCCUHIOBep, PelyKL1s urc/ia XpoMOCoM. Pasnnuust
MeX/ly MUTO30M 1 Meio3oM. bronoruueckuit cMbici Meiio3a.

Tema 9. PEI'YJIALINA KJIIETOUHOI'O LIMKJIA

Crapenwue kneTok. ['nbenb kneTok. Hekpo3. AmornTo3

ATunuueckrie MuTO3bl. KapoTunmpoBaHue - [UarHOCTUUYECKOe UCC/IeZloBaHUE C Lie/bl0 OL|eHKH KapHhOoTHIla
(Habopa XpoMOCOM) TIPOU3BOAUTCS TIyTeM U3yUeHHsI XPOMOCOM B MeTada3HOU T/IaCTHHKe. DHIOMHUTO3 U
MOJIMTIONAN3aLIYS.

dakTopsl, 0becreyrBaroLye 00 KOHTPO/Ib AKTUBHOCTH Jle/ieHHs KeToK. [IpoToOHKOreHbl. AHTHOHKOT€HbI
— T'eHbl, TPO/IYKThI KOTOPBIX YTHETAIOT MUTOTHUYECKYH0 aKTUBHOCTB Ki1eToK: RB (petnHob61acTomer), DCC,
APC, WT1, NF1, ren p53.

dakTopkl pocTa KI1eToYHOoro AeieHust: ¢pakTop poctra HepBoB (PPH), snuaepmanbhblii pakTop pocta (3DP),
TpoMmboruTapHbIi haktop pocta (TPPP), uHcymuHONozo6HbIe dhakTophl pocTta (M®PP), dhakTop pocta
¢ubpobsactop (OPPD), kosnaren crumyaupytoiye dpaktopsbl (KCD) — CTUMYISTOPHI OT/IE/TLHBIX 3TAroB
remMarorno’sa, uarepseikunnl (M) -1, -2 u -3. KellyioHbI — TKaHecIel[U(hHUIHbIE TOPMOHBI MECTHOTO JIeUCTBUS,
npe/icTaB/eHbl Oe/IKkaMy UM TIeNTUAAMH Pa3TMYHOM MOJIeKY/ISIPHOM Macchl.

4. YueOHO-MeTOHUECKOE 0DecriedeHHe CaMOCTOSITe/TbHOM PadoThI 00yJaroIuXCs



CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

st obecrieueHUst CaMOCTOSATETEHOM PAab0ThI 00YUaIOIUXCS UCTIO/Ib3YIOTCS:
OneKTpOHHBIE KYPChI, CO3/JaHHbIE B CICTeMe 3/IeKTpOHHOT0 00yuenuss HHI'Y:

OcHOBBI KJ1eTOUHOM 6uomoruy, https://e-learning.unn.ru/course/view.php?id=1333.

OTKpbIThIe OHTaKMH-Kypcbl MOOC:

OcHogbl tutosioruu (buosnorus knetku), https://mooc.unn.ru/course/view.php?id=62.

VHble yueOHO-MeTOMUECKIe MaTepHaIbl:
Pomanoga E.B. Lluronorus: yue6Hoe nocobue. — Hikauii HoBropog: Hukeropockuii yHUBEpCHUTET,
2019.-113 c.

5. @DoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/IS YCleBaeMOCTH U TMPOMEeXYyTOUHOM
arTecTalyi Mo ANCHMILIMHE (MOJAYJII0)

5.1 TumoBblie 3adHud, HEOﬁXO}Z[I/IMLIE AJIA OL€HKH Ppe3y/ibTdTOB 06y'~[EHl/lﬂ npu ImnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€EBA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBble 3afaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLEHKH
copmupoBanHocTu KomnereHiuu OITK-8:

3apanue 1. Vcronb3ys npeioXKeHHYI0 cxeMy (pHC.2) JOKaKUTe, UTO CyLIeCTBYeT CTPyKTypHas U

beHKL{HOHaHBHaH B3dMMOCBA3b BCE€X KOMITADTMEHTOB BaKyomIpHoﬁ CHUCTEeMEBI B ByKapHOTHHECKOﬁ KJ/1eTKe.

JukTHocoMa

MaasmarHueckan

smembBpana

DHACIIAIMATHYCC KT 4
DETHRYAYM

Myamper

CerpeTopHnii —

nyawipex
Knerounan
obonoura

CexperopHbii
My3LIpex

Coapepamouan
.. CTOPOHA

ibnp:\mpy)omu:icn B
CcTopoHa @

Puc.2. OcHoBHBIe KOMIIAPTMEHTHI BaKyo.J'alHOﬁ CHUCTeMBI B 3yKapn0aneCKoﬁ KJ/IeTKe



Kputepuu onjeHuBaHus (0LleHOUYHOe cpeAcTBO - [IpakTHUeckoe 3a/jaHue)

OneHka Kpurepuu orjeHrBaHUs

BcecTtopoHHee Ba/ieHre Mpe/iCTaB/IeHUsAME O 3aKOHOMEPHOCTSIX K/IeTOUHOIO
CTPOEHHs OpraHU3MOB, HaBbIKaMH Pab0ThI C COBPeMEHHBIM MUKPOCKOITNUECKUM
MIPEBOCXOJHO 00opy/j0BaHNeM, TEXHUKOH ITPUTOTOB/IEHHS TTPeTapaToB, CriocobamMu GUKCALN 1
OKpaIlIMBaHUs LIUTO/IOTHUeCKUX 00beKToB. I1IKana OrjeHOK 110 MPOLeHTY
TPaBUILHO BHITIOJTHEHHBIX KOHTPOJIBHBIX 3a1anuit 100%

Xopoliee npesicTaB/eHe O 3aKOHOMEPHOCTSIX KJIETOUHOI'O CTPOeHHsI OPraHU3MOB,
B/IaJleHre HaBbIKaMH PaboThbI C COBpeMEHHBIM MUKPOCKOITYeCKUM

OTJINYHO 00opyj0BaHKeM, TEXHUKOH ITPUTOTOB/IEHHS TTPeNapaToB, CriocobaMu GUKCALN 1
OKpallMBaHUs LIUTO/IOrMUecKrX 06beKToB. I1IKasa O1jeHOK I10 NPOL{eHTY
MPaBWILHO BBITIOJTHEHHBIX KOHTPOJIbHBIX 3aaHuit 90 - 99 %

IocTaTouHoe NpefcTaB/ieHye 0 3aKOHOMEPHOCTSIX K/IeTOUHOI'O CTPOeHUsI
OpraHH3MOB, BjlaJleHHe HaBbIKaMH PaboThbI C COBpeMeHHBIM MUKPOCKOITNYeCKUM
OUeHb XOPOLLO 000py/j0BaHKUEeM, TEXHUKOH IPUTOTOB/IEHHS TTPeapaToB, CiocobaMu HUKCALU 1
OKpalIMBaHUs LIUTOIOrMUecKrnX 06beKToB. [1IKasa O1jeHOK I10 IPOL{eHTY
TPaBWILHO BBITIOJTHEHHBIX KOHTPOJIBbHBIX 3afaHui 80 - 90 %

Cnaboe nipeficTaBieHe 0 3aKOHOMEPHOCTSIX K/IETOUHOT'O CTPOEHHSI OpraHU3MOB,
TOCpe/ICTBeHHOE BiIafieHre HaBbIKaMK PabOThI C COBPeMeHHBIM

XOpO1I0 MHUKDPOCKOTMUeCKUM 000pyJ0BaHNEM, TeXHUKOU TIPUTOTOB/IEHUS TTPernapaToB,
criocobamyl pUKcaLMK ¥ OKPaIIMBaHKUs LUTO/IOrnYecKiuX 06bekToB. I11kama orjeHoOK
TI0 MPOLIEHTY NPaBU/IbHO BBIMOJHEHHBIX KOHTPO/BHBIX 3aaHui 70-80 %

Hannuye MUHUMabLHOTO IIpe/iCTaB/IeHUs O 3aKOHOMEPHOCTSIX K/IeTOYHOr0
CTPOEHHsI OPraHU3MOB, PabOThI C COBPeMEHHBIM MUKPOCKOITHUECKUM
YZI0B/IETBOPUTE/ILHO obopyj0BaHKeM, TeXHUKOMN ITPUrOTOB/IEHHS [TPeapaToB, criocobamu huKcaLuy 1
OKpalIMBaHUs LIUTOIOTMUeCcKUX 00beKTOB. [1IKasa OL[eHOK I10 TIPOL{eHTY
TPaBUILHO BHITIOJTHEHHBIX KOHTPOJIbHBIX 3aAaHuii 50 - 70 %

OTcyTCTBUe TIpe/ICTaB/IeHuUsI 0 3aKOHOMEPHOCTSIX KJIETOYHOTO CTPOeHHsI
OpraHU3MOB, HaBLIKOB PabOThI C COBPEMEHHBIM MUKPOCKOITHUECKUM
HEeYZIOBIeETBOPUTENILHO  000pyJ0BaHUEM, TEXHUKOU TIPUTOTOBJIEHUS TIPerapaToB, criocobamu GuKcaruy v
OKpaIllUBaHUs IJUTO/IOTMUeCKUX 00beKToB. I1IKa/ia OIleHOK IO MPOIEHTY
TpaBU/ILHO BBITIOJIHEHHBIX KOHTPOJIbHBIX 3ajanuii 20 - 50 %

[TosiHOE OTCYTCTBUE TIPEZCTAB/IEHUS O 3aKOHOMEPHOCTSIX K/IeTOUHOTO CTPOEHUST
OpraHU3MOB, HaBLIKOB PabOThI C COBPEMEHHBIM MUKPOCKOITHUECKHUM

TJI0X0 o0opyZioBaHWEeM, TeXHUKOW TIPUTOTOBJIEHHS TIPETapaToB, criocobamu hUKCcaliu U
OKpaIllMBaHUs [JUTOJIOTMUeCKUX 00beKTOoB. I1IKa/ia OI|eHOK I10 MPOIEHTY
TpaBU/ILHO BBITIOIHEHHBIX KOHTPOJIbHBIX 3a/anuii 0 - 20 %

5.1.2 TunoBble 3afaHus (oUeHOYHOe CpeACTBO - Pabouas TeTpaab) /il OLIEHKH
copmupoBanHocTu KomnereHuu OITK-9:



Ha npakTryeckoMm 3aHSITUU CTYAE€HTB pACCMaTPUBAIOT TI0J, MUKPOCKOTIOM WJIM TIPOBOJSAT JleTabHOe
pPacCMOTpPEHHUe OPTaHOWIOB K/IETKH Ha CyOMHUKPOCKOITMYEeCKOM YPOBHE (C MIOMOITIBIO 3/IEKTPOHHO-
MHKPOCKOMUUeCKUX (otorpaduii, CoOOpaHHBIX B OTAEILHOM yueOHOM 1ocoOuu-AbOoMe 3/1eKTPOHHBIX
cdoTtorpaduii), c Lenbo JyUlllero yCBOeHus, TOHUMaHUs U 3aKperieHus! B ITaMsATH CTPOeHUsI U B3aUMHOT'0
TI0JIOXKEeHUSI B K/IETKe OPTaHOWZOB U OTJe/IbHBIX KJIeTOUHBIX CTPYKTYP. [Ioc/ie 3TOro CTy eHTh AeatoT
3apPUCOBKH CTPYKTYPBbI, BUAVMBIE 110/ MUKPOCKOTIOM, 1 TIEPEPUCOBKH C OTIPe/|e/IeHHOTO YUacTKa 3/1IeKTPOHHOU
mukpocgororpaduu B cBoeil Paboueii TeTpage.

3apuCOBKa IpenapaToB Ha MPaKTUUeCKHX 3aHATHAX M0 AUCLUIUIMHE «LuTonorus» He camoliesb, a METO/,
n3yueHust 00bEKTa, I03TOMY CIeZIyeT MPUIEP>KUBAThCS Psi/ia TTPaBUIT:

1. Tlepes HauasOM MPOCMOTpA Ipernapara rnoJ MUKpOCKOToM B Paboueii TeTpajie 10/DKHBI OBITh 3aMTHCAHBI
TeMa, Liefb U 3a[jauu /ISl KaXK/I0T0 3aHSTHS.

2. PucyHKM JO/DKHBI OBITH O0/TBIIMMMU, YTOOBI XOPOILIO Pa3MMYanvch Aetand. Ha ogHo cTpaHuLe
tdopmara A4 pasmelrjaeTcst He 6osiee JBYX-TPeX PUCYHKOB, eC/Ii 0OBEKThI TIPOCThI B BHITOIHEHHH, U
TOJIBKO OJTUH PUCYHOK, €C/TA O0BEKT CJIOXKHBIA U KPYITHBIH.

3. OcHoBHOe TpebOBaHME K PUCYHKY - TIPAaBUIbHOE 0TOOpa)keHHe (POPMBbI, COOTHOLIIEHHST 00bemMa U
pa3MepoB.

4. BOKpYr pUCYHKa HeJOIyCTUMBbI KOHTYDBI I10JI1 3peHUs1 MUKPOCKOIIA.

5. K OTAe/IbHBIM YaCTAM PUCYHKaA A0/IKHBI OBITE Cae/IaHbI 0003HaueHus.

6. Tloce BBITIO/THEHUS 3aHATHUS CTYZIeHT popMypyeT B Paboueii TeTpa/ie BbIBOJ, (MTOT 3aHATHS),
OTpa’karollel JOCTKeHNs M0CTaBIeHHOH Mepesi HauaaioM LieJH.

7. PucyHKu, He oTBevarolye TpebOBaHUAM Tperno/jaBaresis, He0OX0AUMO Tiepe/ieniaTh

Pabouas TeTpajib C1aeTCs MPEToiaBaTe/Iio /ISl IPOBEPKU U SIB/ISIETCS JOKYMEHTOM, TTO/ITBEP>KIAF0IIUM
BBITTOJTHEHYE BCEX MPAKTUUYECKUX 3aHSATUM, TTPelyCMOTPEHHBIX yueOHbIM miaHoM. Obs3aTe/TbHBIM YCIOBUEM
JIOTyCKa CTyJeHTa K UTOTOBOMY KOHTDPOJIFO KaueCTBa 3HaHUW JUCLIUIUIUHLI (9K3aMeHY) SIB/ISIeTCS
yIOBJIETBOPUTE/TEHOE BefieHre Paboueii TeTpau B TeueHWe CeMecTpa 1 eé Ha/luure BO BpeMsi TTPOBe/IeHHUSI
JK3aMeHa.

[Tpumep odopmnenus 3austusi B Paboueit TeTpagu:

Kpurtepuu oneHMBaHus (OLeHOYHOe CpeACTBO - Pabouas TeTpajp)

OueHka Kputepuu orjeHnuBaHus

3a4UTeHO CTy,Z[G‘HT BBITIOJ/IHUA/I B TIOJTHOM 00BeMe 3a/1a4y BCeX IMPAKTUUYECKUX 3aHSITUM B TEUEHHE ceMecTpa u




OueHka Kputepuu onieHuBaHUs

orpaboTas nonyijeHHble 3aHATHs. B Paboueii TeTpajie KauecTBeHHO U Oe3 OLIMOOK BBITIO/THEHBI
3apHCOBKH BCEX NMPOCMOTPEHHBIX MPenaparos.

Crygent npornyctus 6osee 50 % MpakTUUYeCKUX 3aHATUN M He 0TpaboTa MoMyIieHHbIe 3aHSTHSI.
B Paboueii TeTpajie OTCYTCTBYIOT 3aPHMCOBKH IPEMapaToB, MPeAJIOXKeHHbIe /17 U3yUYeHHs B
TeyeHHe ceMecTpa.

He
3a4TeHO

5.1.3 TumnoBbie 3agaHusa (omeHO4YHoe cpeacTBO - TecT) A1A oOuLeHKH C(HOPMHUPOBAHHOCTH
kovmerennuu OITK-9:

1. HazoBuTe MeTO[, C ITIOMOILIBI0 KOTOPOI'O MO>XKHO YCTAHOBHTS I10C/1€10BaTE/IbHOCTL 3TAIIOB XMMHUY€E€CKOT'O
npeBpaleHus KaKoro-mibo BelleCTBd, YCTAHOBUTD IIYTh U3yUd€MBIX BEIIECTB B KJ/IETKE!

1) MeToA MeueHHbIX aTOMOB;[IUTOXUMUYECKUH;

2) 1ieHTpUGYTrUPOBaHUE;

3) cBeTOBasi MUKPOCKOTIUS;

4) xpomarorpadus.

2. Ha3oBuTe MeTO/, C IOMOIIBI0 KOTOPOro OblTa ompe/iesieHa MPOCTPaHCTBeHHas CTPYKTypa 6enkoB u [THK:
1) cBeTOBasi MUKPOCKOITHS;

2) u3ydeHue B ydax PeHTreHa;

3) anektpodopes;

4) paiiou30TOITHBIM;

5) 371eKTPOHHAsA MUKDPOCKOTIHSE;

5) 6roXUMHUECKUH.

3. Ha3zoBuTe TpyIiy OpraHMUeckux COeJJAHEHUH, K KOTOPbIM OTHOCAT XUTHH KMBOTHBIX:
1) 6enkuy;

2) MUNuApI;

3) yrieBogpl;

4) HyK/IeMHOBbIE KUC/OTHI.

4, Cy]_LIECTBYET sIBJIEHWE€ KOMILJIEMEHTapPHOCTHU Cpear XUMUUECKUX COEAHHEHHﬁ, KOr'ia uMeeT MeCTO
IMMPOCTPaHCTBEHHOE COOTBETCTBHE YUACTKOB MOJIEKYJI OJHUX XUMHWUYECKHNX COEAPIHQHPIIZ ydacCTKaM MOJIEKY/T



APYTUX XUMHUYECKHX COEAHHGHHﬁ. YKaxxure Mmapy XuMHU4eCKnx COEAHHGHHﬁ, B KOTOPBIX OTCYTCTBYET TaKOe
COOTBETCTBHE!

1) ropMOH pocTa U peLierTop ropMoHa pocTa;
2) arT/IIOTHHYH a U arT/II0TUHOTeH A;

3) ¢ubpuH 1 hUbpPUHOTEH;

4) aZileHVH ¥ TUMHH.

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

Orenka Kpurepuu orjeHuBaHus

3aureHo BeimosnHeHo 6osee 50 % TecTOBBIX 3aflaHUM Y MPOKZIEH YCTaHOBIEHHLIHM TTopor B 3 6asia

He 3auTeHO BrimonHeHo MeHee 50 % TecTOBBIX 3afanuii, He mpoiifieH ycTaHOB/IeHHBIH ropor B 3 6asia

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH MPOMeXyTOUYHOMH
arTecTanuu

IIIkana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTH KOMHQTEHI[I/Iﬁ

YpoBen
b
chopmu Hey/JI0B/IETBOP | YAOBJIETBO ouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTe/IbHO puUTe/IbHO XOpo1I0
0OCTH
KoMIeT
eHIH
(uHpUK
aropa
AOCTHXK He 3aYTeHO0 3auTeHO
eHus
KoMIeT
eHIHI)
YpoBeHb
OTtcyTcTBUE YpoBeHb poBet
o . 3HaHUM B
3HaHUU MuHrManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTUYeCcKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIONyCTUMBI | COOTBETCTBY obbeme, o
3HAHUU HUKe . 1o1emM 3HaHUH B
HeB03M0>KHOCTb 1l ypoBeHb oLeM COOTBETCTB
MHHUMaJIbHBIX - rnporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamme yIolLeM
o TpeboBaHUH. MO/ArOTOBKH TpeBbIlIatolLe
3HaHUN [HoryiieHo MOJTOTOBKU rporpaMme
Nmenu mecto . JonyieHo M IporpamMmy
BC/Ie[ICTBHE MHOTO . JonyeHo TO/JTOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
oTKasa Herpy0bIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK Herpy0bIx HHEIX HeT.
oTBeTa ormboK
ommbok
ITpomemonc | Ilpomemonc | [Ipomemonc | IIpozemonc | IIpomeMoHCTp
OTcyTcTBHE TPUPOBaHbl | TPUpPOBaHbl | TPHUPOBaHbl | TPUPOBaHbI | WPOBaHBI BCE
yT TIpu pelueHun pup pyp pyp pup p
MUHHMMaJIbHBIX OCHOBHbIe BCE BCE BCE OCHOBHbIE
N CTaHZJAPTHBIX
YMeHHI. sa7a4 He YMeHUSL. OCHOBHBIE OCHOBHBIE OCHOBHbIe yMeHwUsl.
HeBo3Mo>xHOCTB A Perenst yMeHUs. yMeHUs. YMeHUs. Pemens! Bce
TPO/IEMOHCTPUP
OLIeHUTb Ha/lnune TUIIOBbIE Pemennl Bce | Pemensl Bce | PereHsl OCHOBHbIE
Ywmenus o OBaHbI
yMeHU OCHOBHBIE 3a/1auu C OCHOBHBIE OCHOBHBI® BCE 3a/aun.
BC/Ie[ICTBHE verys. VMenm HerpyObIMU | 3afilau C 3a/jauu. OCHOBHbIE BoinosiHeHbI
OTKasa }n;eCTo F' 66 ommbKaMu. | HerpyObiMu | BhIMosHeHBI | 3amauu C BCe 3aJjaHuis, B
obyuatorjerocs ot 0LLII/I6KI/Ip y BbinonHeHs! | ommbOKaMH. | BCe 33/laHUST | OT/AENBHBIM | TOJTHOM
oTBeTa BCE BbInosiHeHs! | B [OJHOM u obbeme 6e3
3ajaHusl, HO | Bce 3a7laHusi | oObeMe, HO | HeCYIIeCTB | HeJJ0UeTOB




€HHBIMHU
HeJoueTam
B TOJIHOM
HEKOTOpbIe | U,
He B obLeme, HO
c BBITIOJIHEH
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3a/laHus B
HeoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OTcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHc
6a30BbIX ITpu pereHnn o TPHUPOBaHbI TPUPOBAHBI
bl HAbOp TPHUPOBaHBI TTpoieMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBble HaBbIKH
HABBIKOB 6a3oBble HpPOBaH
HeB03MO>XHOCTh 3aj1a4 He HaBBIKU IIPU npH .
ISt HaBBIKH TIPH TBOPUYECKHUI
OLIEHUTDb Ha/lMuue | MPOAEMOHCTPUP pelLieHnn perieHun
HaBbiku pelIeHust pelLIeHnH TOAXOZ, K
HaBBLIKOB oBaHbI 6a30BbIe CTaH/[apTHbI HeCTaHAapT
CTaH/IapTHEI CTaH/|apTHBI PeLIeHUI0
BCJIe/ICTBHE HaBBIKU. VIMenu X 33724 C HBIX 3a/]au
X 33724 C X 3azay 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM owmboK 1 X 3a71au
00yuaromerocst oT | OUIMOKH u omuboK 1
u He[0UeTOB
oTBeTa He/loueTaMu HeJJ0UeTOB
HeJloueTaMu
IHIkana OLl€CHUBAHHA ITPH ITIPOMEXYTOUYHOHU aTTECTAIlUHA
Onenka YpoBeHb NOJrOTOBKH
MPEBOCX0/{HO Bce KommeTeHIMM (YaCTM KOMIIETEHLMH), Ha ()OPMHpPOBaHHe KOTOPLIX HarpaB/ieHa
[MCLUIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHEI
3HAHUS, YMEHWs, BJafieHUs [0 COOTBETCTBYIOLIMM KOMIIETEHL[USIM Ha YPOBHE BBIIIE
MpelyCMOTPEHHOT0 TIPOrpPaMMOi
OT/INYHO Bce KommereHUMM (Y4acTW KOMIIETEHLMH), Ha (OPMHDOBaHME KOTOPbIX HarpaBjeHa
[UCLIUIUIAHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKE «OTIHUHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YaCcTM KOMIIETEHLWH), Ha ()OPMHUpOBaHHEe KOTOPLIX HAarpasjeHa
[MCLIUIIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKE «OUeHb XOPOLLIO»
XOPOLLIO Bce KommereHUMM (Y4acTW KOMIIETEHLMH), Ha (OPMHDOBaHME KOTOPbIX HarpaBjeHa
MUCLIUIUTAHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOLLIO».
yAoOBJIeTBOpUTE/b | Bce KommeTeHIMM (YacTH KOMIIETeHIMiH), Ha (OpMHpOBaHHe KOTOPBIX Harpas/ieHa
HO [IUCLIUIUIAHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTE/ILHO»
HeypoB/eTBopure | XoTs Obl 07Ha KOMITIETEHLIMS CHOPMHUPOBaHA HA YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 Xots 6bI 0[JHa KOMITETeHLUsI CHOPMUPOBaHA Ha YPOBHE «ITJIOXO»

5.3 Tunorbie KOHTPOJ/IbHBIE 3dadHHUA HW/IH HHbIE€ MaTepHdJ/Ibl, HeoﬁXOAI/IMbIE AJIsA OLl€éHKH
pPe3y/ibTdTOB OﬁquHl/lﬂ Ha l'lpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX

OIléHUBAHUA:

5.3.1 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOIPOCHI) I OLEHKH

copmupoBanHocTu KomnereHiuu OTTK-8

1. 3Hponna3maTtuueckul petukynayM (II1P). I'magkuii sHAOMIa3MaTHYeCKU peTUKy/ayM. CTpoeHue u

XUMHUUECKUI COCTaB.
2. CuHTe3 IMNU0B, N0JIMCaXapyU/0B, )KUPOB, CTEPOU/IOB U IPYTUX MOJIeKy B riaaakom DIIP.




Posb rnagkoro OTIP B feTOKCUKALIMM Pa3/TMYHBIX BELLIECTB.

[ITepoxoBarsiii (rpaHymsipHeiii) JITP. Opracromasma. CtpoeHue u 6roxumus mepoxosaTtoro JITP.
OyHKIUS CUHTE3a, HAKOTIJIeHUsT ¥ TPAaHCIIOPTa CUHTe3UPOBAHHOTO OeKa.

I'mukosunupoBaHue 6enkor B DIIP.

Cas13b rpanysisipHoro JI1P c siiepHO 000710UKOM 1 KOMIUIEKCOM ["0JTh/KH.

Kommiekc INosbpkuy. OO111ast XapakTeprCTyKa, JT0KaIu3aLys B K/eTKe, yibTpacTpykrypa. CTpoeHue
JUKTHOCOM. BepTuKanbHasi 1 TOpU30HTa/IbHas MOJISIPHOCTh JUKTUOCOM: (hopMupyoLeiics (Luc-),

N~ Ww

MeZiaIbHbIN U 3peblii (TPaHC-) MOJIF0Ch] JUKTHOCOM.
9. dyHKIMY KoMIiekca ['onbpKu: cerperanysi, HakoIleHHe, CO3peBaHye 1 BbiBeJieHue Oe/koB U
JUNHUZO0B. TpaHCIOpPTHBIE My3bIPEKU KOMILIeKca ["onbpKu.

5.3.2 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpoO/IbHBbIE BOIPOCHI) 1A OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-9

1. KneTku mpoKapuoT 1 3yKaproT. OCOOeHHOCTH U Pa3fiYKsi B UX CTPOEHHH.
Lutonnasmarryeckasi MemOpaHa. CoBpeMeHHBIe TIPeJICTaB/IeHuUsI 0 CTPOEHUH MeMOpaH.
OcobeHHocTr MeMOpaH 1 HaZiMeMOpaHHBIX CTPYKTYP NMPOKaPUOTHUECKUX KITeTOK.
HapmemOpaHHHBIE CTPYKTYPbI 5YKapUOTUUYECKUX K/IETOK.

MukpohubpuispHast CUCTeEMAa UKW CUCTEMa MUKPO(MUIaMEHTOR (aKTHH-MMO3HMHOBAsI CUCTEMA).

ik NN

Kputepuu onjeHnBaHus (0LleHOYHOEe CpeCTBO - KOHTPO/IbHBIE BOIIPOCHI)

OueHka Kpurtepun oLieHUBaHUs

BBICOKUI ypOBeHb MO/ITOTOBKU, Oe3yNnpeuHoe B/iajIeHUe TeOPeTUUECKUM
MaTepuasoM, CTy/IeHT 1eMOHCTPUPYET TBOPUECKUM TTOX0/| ¥ ITyOUHY 3HAaHUM T10
ouonorun Kiaetku. CTy/IEHT Jja/l MOJIHBINA ¥ Pa3BepHYTHIN OTBET Ha BCe
MPEBOCXOAHO TeopeTHUeCKHe BOTIPOCKHI OusieTa, TO/ITBEPKJasi TEOPeTUUeCKUN MaTepral
MpUMepamMH 13 TIpaKTHUeCKuX 3aHaTuil. CTyJeHT akTUBHO paboTas Ha
npakTnyeckux 3aHATHAX. 100 %-Hoe BBITTO/THEHHE KOHTPOJIbHBIX
9K3aMeHAaI[MOHHBIX 3aaHui

BBICOKUI ypOBEHB MOATOTOBKY C He3HAUUTETBHBIMU ollOKamu. CTyZIeHT Jai
TIOJIHBIA Y pa3BepHYTHIM OTBET Ha BCe TEOPETHUECKHE BOTIPOCKHI OM/IeTa,

OTJINYHO TO/ITBEP’KJAeT TeOPeTUUeCKHi MaTepuas MpuMepaMy U3 MpakTHUeCKUX 3aHITUM.
CTyJeHT akTUBHO paboTasl Ha TIPAaKTHUECKUX 3aHSITHSIX. BhIMoHeHHe
KOHTPOJIbHBIX 9K3aMeHal[MOHHBIX 3afaHuii Ha 90% U BhIIlie

Xopomas nogroroBka. CTyIeHT jaeT OTBET Ha BCe TeOpeTHYeCKHe BOIPOCHI

OureTa, HO UMEIOTCsI HETOYHOCTH B OMpe/ie/IeHHsIX TIOHSATHUH, ITPOLIeCCOB U T.11.

OueHb XOPOLLO
CTyzieHT akKTUBHO paboTast Ha MPaKTHUeCKHX 3aHATHSX. BrinonHeHne

KOHTPOJIbHBIX 9K3aMeHal[MOHHbIX 3afanuii oT 80 g0 90%.

B 11e/10M X0OpoIiiast IOArOTOBKA C 3aMeTHBIMH OIIMOKAMH WJTH He/IoUeTaMHu.
CTyzieHT /laeT TIOJIHBIN OTBET Ha BCe TeOpeTHUeCcKre BOMPOCk! OuieTa, HO UMEIOTCS
HETOYHOCTH B OTIpe/[e/IEHUSIX TTOHSATHH, TIPOLIECCOB | T.1. JJOMyCKarTCs OIMOKH
xoporto TIpYU OTBETax Ha JJ0TOJIHUTe/IbHbIe M YTOUHSIOIIME BOMPOCHI 3K3aMeHaTopa.
CrygeHT paboTan Ha MPaKTUYeCKUX 3aHATHUSIX. BhITIOHEeHe KOHTPOJIbHBIX

9K3aMeHaI[MOHHBIX 3aanuii oT 70 1o 80%.

YAOBJIETBOPDUTE/IBHO MuHuMaILHO AOCT&TO‘-IHLIIZ YPOBEHG IMMOATOTOBKH. CTy,ELeHT IIOKa3bIBaeT




OueHka Kpurtepuu oLieHUBaHUs

MUHWMAJTbHBINA YPOBEHb TEOPETHUECKUX 3HAHUH, [Ie/laeT CyIeCTBeHHbIe OITUOKH
TIpY XapaKTepPUCTUKe CTPYKTYDP U OPraHOU/IOB B K/IeTKe, HO MpY OTBeTaxX Ha
HaBO/AII[He BOTIPOCKI, MOXKET MPABUJILHO COPUEHTHUPOBATLCS U B 0OII[UX YepTax
JlaTh TIpaBW/IbHBIN 0TBeT. CTYJeHT mocelljaa MpakThYeckre 3aHsaTus. BeirnosHeHue
KOHTPOJIbHBIX 9K3aMeHal[MOHHBIX 3afanuii oT 50 g0 70%.

IToAroTOBKa He[OCTaTOYHAs U TpeOyeT /I0TOTHATETbHOTO U3yUeHHsT MaTepyaia.
CryzeHT faeT olIMb0UHbBIE OTBETHI, KaK Ha TeOPeTHUEeCKKe BOTIPOCH! OueTa, Tak U
HEyZIOBJIETBOPUTE/ILHO  HAa HaBOASILLIYE U [OMOJIHUTE/IbHBIE BOMIPOCHI 5K3aMeHaTtopa. CTyJeHT NpOIyCTU/
6O/IBIITYIO YaCTh TIPAKTUUECKUX 3aHSATHH. BbIMo/HeHe KOHTPOJIBHBIX
5K3aMeHaI[MOHHBIX 3afaHuii 10 50%.

IMoaroroeka abcomoTHO HegocTaTouHast. CTY/ZIeHT He OTBeYaeT Ha MOCTaB/IeHHbIe
TI/I0XO0 BOMpOChL. CTYZEHT OTCYTCTBOBA/ Ha OOJBIIMHCTBE JIEKIWIA U MPAKTUYECKUX
3aHATUN. BhINosHeHWe KOHTPOJIbHBIX 5K3aMeHallMOHHbIX 3aAaHuil MeHee 20 %.

6. YueGHO-MeTOfMUEeCKOe M HH(OpMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. YennoB FOpwuii CepreeBuu. BBeieHre B K/IeTOUHYIO OUOJIOTHIO : yuel. [/ CTYZIeHTOB YH-TOB,
oOyuarommuxcs 1o HarpaBaeHuto 510600 "Buosorus” u 6uon. creruanbHOCTIM. - V37, 4-e, mepepab. u
Jlo1., cTep., nepeney. ¢ usg. 2005 r. - M. : AnbsiHc, 2015. - 495 c. : un. - ISBN 978-5-91872-080-6 :
762.00., 83 3K3.

2. PomanoBa Esiena bopucoBHa. OCHOBBI 00111l ¥ MeULIMHCKOM LIUTOIOTUM : yue6Hoe nmocobue / E. b.
PomanoBa ; HHI'Y um. H. U. JlobaueBckoro. - Hwxuuii Hoeropog : 3a-so HHI'Y, 2022. - 198 c. -
ISBN 978-5-91326-759-7 : 122.73., 130 3k3.

3. Vicnamog P.P. buonorus. Kuaura 1. MonekynsipHasi niurosnorus : yuebuuk / Viciamos P.P. - Mockesa :
'S0TAP-Mepua, 2022. - 200 c. - ISBN 978-5-9704-6753-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=808003&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. bopxynoga E. H. Llutosiorust u obijast rucrosiorusi. MeToauka n3ydeHus rnperapatoB / bopxyHoga E.
H. - 2-e u3n., crep. - Cankr-IletepOypr : Jlanb, 2022. - 144 c. - PekomenzoBaHo ®YMO B cucteme
BBICIIIEro 00pa3oBaHMsI TI0 YKPYITHEHHOU IPyTINe CrieldanbHOCTel U Harpas/ieHni moArotoBku 36.00.00
— «BeTtepuHapus U 300TeXHHsI» B KaueCTBe I0COOUs /IJisi Me>KBY30BCKOT'O MCIT0/Ib30BaHUSI B yUeOHbIX
OpraHM3aLHsiX, peaTn3yIoIUX PorpaMMbI BEICIIero o6pa3oBaHus 10 crierjuanbHocT 36.05.01 —
«Betepunapus». - Knura us Kosnekuuu Jlane - Berepunapus v cenbckoe xX0341UcTBO. - ISBN 978-5-
8114-2782-6., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799536&idb=0.

2. AxmazieeB A. B. I'uctonorus, sM0puosiorusi, uTosiorys : yuebHoe rocobue / A. B. Axmazees, JI. B.
Kanmumynnunaa, A. M. ®enopoga. - 2-e u3g,. ; Ucrp. U gom. - Mocksa : FOpauT, 2023. - 138 c. - (Briciuee
obpa3oBanue). - ISBN 978-5-534-12939-7. - Tekcr : 3nektponHsiii / OBC "FOpaiit"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=842567&idb=0.



3. PomanoBa Enena bopucosHa. Llutonorus : yue6Hoe roco6ue / E. b. Pomanosa ; HHI'Y um. H. U.
Jlob6aueBckoro. - Hwkuuii Horopog : 3a-sBo HHI'Y, 2019. - 115 c. - TeKCT : 3/1eKTPOHHBIH., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=795225&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBUU C COJiePKaHUEM IVCIUTIIAHBI):

1. Encyclopaedia Britannica, 2010 [OnekTpoHHbIii pecypc] - Pexxum pocTyra
http://www.britannica.com/bps/media-view/114953/1/0/0

Wikimedia Foundation, Inc. [9seKTpoHHBIM pecypc] - Pexxum gocTyma
http://upload.wikimedia.org/wikipedia/commons/thumb/2/26/Chloroplast.svg/2000px-
Chloroplast.svg.png

2. ATnac, MeauIMHCKas oOpa3oBaresbHasi ceTh YHUBepcureTa Jlotona (Yukaro, CIIIA). baza
TUCTOIOTMUeCKUX M300paykeHu i TI0 LUTOJIOTHH, 0011Ieid ¥ YacTHOU ructonoruu. EcTh cucreMa
CaMOKOHTPOJIs1 10 c/1anjam - Pexxum focTyna
http://www.meddean.luc.edu/lumen/MedEd/Histo/frames/histo_frames.html

3. YuebHast iporpamMMa 1o UTO(PU3NO0IOTUN XKUBOTHBIX U PaCTUTE/IbHBIX KJIeTOK - PEXXUM /10CTyTa
http://www.cellsalive.com/

4, BupTyanbHasi 3/1eKTpOHHAasi MUKPOCKOITUS TperapaToB - Pexxum goctyna http://www.amc.anl.gov
5. Hebonbiras yue6Hasi mporpamma, cozieprkaiijasi Habop aHUMHUPOBAHHBIX UJTIOCTPALIMHM T10
LUTO(U3MOJIOTHH )KUBOTHBIX M PaCTUTEJIbHBIX KIeTOK - Pexxum foctymna http://www.cellsalive.com/

6. YuebHast mporpaMMa YHuBepcureTa irata Apusona (CIIA), copeprkaiiasi mojpoOoHy 0

TEKCTOBYIO MH(GOPMALMIO U WUTIOCTPALUH 110 NCTOPHH, METO/|aM HM3yueHHs KITeTKH, )KU3HeHHOMY LKy
KJIETOK (BK/IIOUasi MUTO3), LIUTOCKeneTy. Kaxx/iplid pa3/ies BK/It0YaeT BO3MOXXHOCTb CAMOKOHTPOJIS (TeCThI
Ha BbIOOP O/THOTO U3 HECKOIbKUX MPaBU/IbHBIX OTBETOB) - PexxuM focTyma
http://www.biology.arizona.edu/cell_bio/cell_bio.html

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)

YueOHble ayfUTOPWU [/ TIPOBeJeHHs] y4yeOHbIX 3aHSTHH, TMpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHOU
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 9KpaH), TeXHUUeCKUMHU
cpezicTBaMH 00yuUeHHsl, KOMITbIOTePaMH.

[MomereHyst 4711 CaMOCTOSITeIbHOM paboThl 00YYalOIMXCST OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/IIOUeHUs K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO
MH(OpPMaIMOHHO-00pa30BaTe/bHYI0 Cpesy.

[Mporpamma cocrtaBieHa B cooTBeTcTBuM ¢ TpeboBanusmMu OI'OC BO mno HarpaBiIeHHUO
noArotroBku/crietanbHOCTH 31.05.03 - Ctomarosiorusi.

Agstop(b1): PomanoBa Enena BoprucoBHa, JOKTOp OMO/IOTHYeCKUX HayK, rpodeccop
ConomatikuH EBrennii iropeBry, KaHAWaT OMOIOrMUECKUX HayK.

3aBeayroimii Kadeapoii: SkumoB Bacunuii HukonaeBrd, foKTop 6H0/IOrHUeCKUX HayK.

ITporpamma o/j00peHa Ha 3acelaHUM METOJUUECKON KoMUCCcuu oT 28 Hosiopst 2024, mpoTokos Ne 9.
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