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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

CcmaHoapmHbix
npogeccuoHanbHbIX 3a0ay
OIIK-8.2: Ucnonb3yem
OCHOBHble (pu3suKo-
Xumuueckue,
mamemamuyeckue u
ecmecmeeHHOHAyYHble
NoHAMus U Memoobl npu
peleHUU npogecCUOHANbHbIX
3a0au

OIIK-8.3: 3naem u
Yyuumbleaem OCHOBHble
OCHOBHble (pu3UKo-
Xumuueckue,
mamemamuyeckue u
ecmecmeeHHOHayuHble
noHsimusi u Memoobl 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 IPOMEXXyTOUYHOH
(xon, cozieprkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-8: CnocobeH OIIK-8.1: Cocmasnsiem u OIIK-8.1: IIpakmuueckoe
ucnosb30eamb njiaHupyem peweHue 3Haem meopemuueckue 0CHOBbl 3adaHue DK3AMEH:

KoumposnbHble
80NpOoCh!




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

OIIK-9.1: I'omos npumeHumb
anzopumm

KAUHUKO- 1abopamopHoll,
UHCMpPYMeHMAanbHOU U
¢yHKYUOHANbHOU
OudazHOCMUKU Npu peuleHuu
npogeccuoHanbHbIx 3a0au
OIIK-9.2: OyeHusaem
MopgodyHKyuOHANbHBIe,
¢usuonozuueckue

COCMOSIHUS U namo/o2u4eckue
npoyecchbl 8 op2aHu3me
uenogeka 05 UHMepnpemayuu
pe3ybmamos KAUHUKO-
nabopamopHoll,
UHCMPYMeHMAanbHoll U
¢yHKyUOHANBHOU
OuaeHOCMUKU npu pewleHuu
npogeccuoHaNbHbIX

3a0au

OIIK-9.3: 3Haem npuHyunbl
(hyHKYuOHUpOBAHUA cucmem
0p2aHo8.

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:

- 37IeKTPOHHBIN Kypc "OcHoBbI KneTouHoii ouonorun” (https://e-learning.unn.ru/course/view.php?
id=1333).

- OTKPBIThIM oHMaWH-Kypc MOOC "OcHoBbl tutonoruu (bronorus knetku)"
(https://mooc.unn.ru/course/view.php?id=62).

Vnble yuebHO-MeToueckre Matepuasbl: PomanoBa E.B. Liutonorus: yue6Hoe nocobue. — HipkHui
Hosropog: Hwkeropogckuii yausepcuret, 2019. — 113 c.

5. ®oHJA OLEHOYHBIX CPEJCTB /I/Isi TeKYIero KOHTPOJIi YCIeBaeMOCTH U TPOMEeXYTOYHOM
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIieBaeMOCTH C yKa3aHMeM KpuTepHeB X OLleHUBaHHUA:

5.1.1 TumnoBbie 3ajaHus (oueHOYHOe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJIA OLIEHKH
chopmupoBanHocTa KommnereHnuu OTTK-8:

3apanue 1. Vcrionb3ys npefioKeHHYHO cxeMy (pUC.2) 0KaKUTe, UTO CylleCTBYeT CTPyKTypHas U
(yHKLMOHa/IbHas B3aUMOCBSI3b BCEX KOMIIAPTMEHTOB BaKyOJISIPHOM CHUCTeMBI B 3YKapHUOTUUYECKOH KI/IeTKe.
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Puc.2. OcHOBHbIEe KOMIIAPTMEHThHI BaKYO/ISIPHOM CHCTeMbI B 3YKapHOTHYeCKOil K/1eTKe

Kpurepuu ouenuBanus (oneHouYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

OueHka Kpurepuu oLieHUBaHUs

IIPeBOCXOZHO BcecTtopoHHee BajieHNe Mpe/iCTaB/IeHUsMH O 3aKOHOMEPHOCTSIX K/IeTOUHOI0
CTPOEHHsI OPraHU3MOB, HaBbIKaMH PabOThI C COBPEMEHHBIM MUKPOCKOITNYECKUM

O60py,Z[OBaHI/IEM, TeXHUKOU MMPpUTrOTOBJIEHUS TIpEI1apaToB, criocobamu q)HKCBI_[I/II/I u




OrjeHKa

Kpurepuru orjeHUBaHUS

OKpaIIMBaHUs LIUTOIOTMUeCKUX 00beKTOB. [1IKasia OLIeHOK I10 TIPOLIeHTY
TIPaBU/ILHO BBITIOJTHEHHBIX KOHTPOJIbHBIX 3aaHuii 100%

OT/IMYHO

Xopotiiee mpeficTaBaeHre 0 3aKOHOMEPHOCTSIX KJIETOUHOT'O CTPOeHUsI OpPraHU3MOB,
BJIa/leH1e HaBbIKaMU PabOTHI C COBPEMEHHBIM MUKPOCKOITHUECKHUM
00opyZoBaHWeM, TeEXHUKOW TIPUTOTOBJIEHUS TIPeTapaToB, criocobamMu GUKCcaliy U
OKpaIllUBaHUs IIUTO/IOTMUeCKUX 00beKToB. I1IKa/ia OIleHOK I10 MPOIEHTY
TpaBU/ILHO BBITIOIHEHHBIX KOHTPOJIbHBIX 3ajaHuii 90 - 99 %

OYeHb XOPOLI0

IocraTouHOe MpeficTaB/eHre 0 3aKOHOMEPHOCTSIX KJIETOUHOTO CTPOEeHUS
OpraHW3MOB, B/IaJieHe HaBblIKaMU PabOThHI C COBPEMEHHBIM MHUKDPOCKOTUUECKHUM
o0bopyZioBaHWEeM, TeXHUKOM TIPUTOTOBJIEHHS TIPETapaToB, criocobamu hUKCaliu U
OKpaIlliBaHUs IIUTOJIOrMUeCKUX 00beKToB. I1IKa/la OI|eHOK I10 MPOIEHTY
TMpaBU/IBLHO BBITIOIHEHHBIX KOHTPOJIbHBIX 3aaHuii 80 - 90 %

XOPpOLI0

Crnaboe npe/icTaB/ieHe O 3aKOHOMEPHOCTSIX K/IETOYHOTO CTPOEHHsI OPraHU3MOB,
ToCpe/iCTBeHHOE BrafleHre HaBblKaMM PaboThbl C COBPEMEHHbIM
MHKPOCKOITMUECKUM 000pyZ0OBaHNEM, TEXHUKOU TIPUTOTOB/IEHHS TIPerapaToB,
crniocobamy pUKCALMU ¥ OKPAIIMBAHUS LUTOJIOTMYeCKUX 00BbeKToB. II1Kama orjeHoK
TI0 TPOLIEHTY TIPaBUIbHO BBIMTOJTHEHHBIX KOHTPO/IBHBIX 3aauuii 70-80 %

YAOBJ/IETBOPUTE/IBHO

Hannune MUHMUMaNbHOTO Mpe/iCTaBAeHHS O 3aKOHOMEPHOCTSIX K/IeTOUHOT0
CTPOEHHs OpPraHU3MOB, paboThl C COBPeMEeHHBIM MUKPOCKOITHUECKUM
00opyj0BaHNeM, TEXHUKOH ITPUTOTOB/IEHHS TTPeapaToB, CriocobaMu GUKCALN 1
OKpalIMBaHUs LIUTOIOrMUecKrX 06beKToB. 11IKasa O1jeHOK I10 IPOL{eHTY
TIPaBU/IbHO BBINOJ/IHEHHBIX KOHTPOJIbHBIX 3aAaHui 50 - 70 %

Hey/I0B/IETBOPUTETEHO

OTcyTCTBHE Npe/iCTaBleHUsl O 3aKOHOMEPHOCTSIX KJIETOYHOTO CTPOEHHs
OpraHM3MOB, HaBBIKOB pabOoThI C COBPeMEHHBIM MHUKPOCKOITUUECKUM
00opyj0BaHMEeM, TEXHUKOH ITPUTOTOB/IEHHS TTPeNapaToB, CriocobaMu GUKCALU 1
OKpalIMBaHUs LIMTO/IOrMUecKrX 06beKToB. I1IKasa O1jeHOK I10 IIPOL{eHTY
TPaBWILHO BBITIOJTHEHHBIX KOHTPOJIBbHBIX 3aaHui 20 - 50 %

I1JI0XO0

ITosiHOE OTCYTCTBUE Npe/CTaB/IeH!s O 3aKOHOMEPHOCTAX K/IeTOUHOI'0 CTPOeHUsI
OpraHM3MOB, HaBBIKOB pabOThI C COBPeMeHHBIM MUKPOCKOITUECKAM
000py/J0BaHUEeM, TEXHUKOH ITPUTOTOBJIEHHS TTPeapaToB, CiocobaMu HUKCALU 1
OKpallIMBaHUs LIUTOIOrMUecKrX 06beKToB. [1IKasa O1jeHOK I10 IIPOL{eHTY
TPaBUILHO BBITIOJTHEHHBIX KOHTPOJIBHBIX 3aaHuii 0 - 20 %

5.1.2 TunoBble 3agaHusa (OLEeHOYHOe CpPeACTBO - PalGouasi TeTpajgb) AJIA OLIEHKHU
copmupoBaHHocTH KomneTeHnuu OITK-9:

Ha MPAKTUY€CKOM 3aHATHUUN CTYAEHTBI PACCMATPUBAIOT 1104 MUKPOCKOIIOM WJIX IMPOBOAAT AE€TA/IbHOE

paccMOTpeHHe OPraHOW/IOB K/IETKH Ha CyOMHMKPOCKOITUUECKOM YPOBHE (C MOMOLBIO 37IEKTPOHHO-
MHKPOCKOTTHUeCcKUX (otorpaduii, CoOOpaHHBIX B OTAEILHOM yueOHOM 1ocoouu-Ab00Me 3/1eKTPOHHBIX
doTtorpadwuii), c 1je/bIO JIyUIlIero yCBOeH s, TIOHUMaHHs ¥ 3aKpeIyIeH s B TIaMSTH CTPOeHHs] U B3aHMHOT'O



TIOJIOXKEHUSI B K/IETKe OPTaHOWZOB U OTJe/TbHBIX KJIeTOUHBIX CTPYKTYP. [Toc/ie 3TOro CTyeHTh AeatoT
3apHCOBKM CTPYKTYPBbI, BUJUMBIe 110/, MUKPOCKOTIOM, Y TIepepUCOBKY C OTpeZie/IeHHOTO YYacTKa 3/1eKTPOHHON
MuKpogoTorpaduu B cBoeii Paboueii TeTpage.

3aprCOoBKa IpernaparoB Ha NMPaKTUUYeCKUX 3aHATUSAX 10 JUCLIUIIIMHE «LIuTonorus» He caMoLiesb, a MeTO/,
n3yueHust 00bEKTa, MOITOMY CIeAyeT MPUeP>KUBAThCS PsiJia TPaBUIT:

1. Tlepep HauasoOM MPOCMOTPA Tperapara MoJ, MUKPOCKOTIOM B Paboueli TeTpazie 10/DKHBI OBITH 3aITUCaHbBI
TeMa, Lie/lb U 38[ja4u U1 KaXKZI0T0 3aHATHS.

2. PUCYHKM J0/DKHBI OBITH OO/IBIIMMU, YTOOBI XOPOILIO Pa3IMYanvch Aetand. Ha ogHoOM cTpaHuULe
¢opmaTa A4 pa3meltjaetcsi He 6osiee BYX-Tpex PUCYHKOB, e/l 0OBEKThI TIPOCTHI B BBITIOJIHEHUH, U
TOJIKO OJTUH PUCYHOK, eC/TH 00BEKT CIOKHBIN U KPYITHBIM.

3. OcHoBHOe TpeboBaHMe K PUCYHKY - IIPaBUIbHOe 0TOOpakeHHe (hOPMbI, COOTHOLIEHUs 06beMa U
pasmepoB.

4. BOKpyr pHCyHKa HeZJoIyCTHMbI KOHTYPBI TI0/IS1 3peHHs1 MUKPOCKOTIa.

5. K oTzenbHBIM YacTSM PUCYHKA JI0JDKHBI OBITH C/lesilaHbl 0003HaueHusl.

6. Tloce BBITIO/THEHUSI 3aHATHS CTY/IeHT popMyupyeT B Paboueii TeTpa/ie BLIBOJ, (MTOT 3aHSTHS),
OTpasKarolliell JOCTIKeHHsI TI0CTaB/IeHHO! Tlepe/] HaualoM Lie/y.

7. PucyHKu, He oTBeyaromye TpebOBaHMSM Ipero/iaBaTeist, HeOOX0UMO Tiepe/iesiaTh

Pabouast TeTpa/ib CAaeTCs MperojaBaTeiio JJisi IPOBepPKU U SIB/SeTCs JOKYMEHTOM, MO/ TBep K Aa0IUM
BBITIO/THEHNE BCeX TMPAKTUUECKUX 3aHSTHH, TIPeJyCMOTPeHHBIX Y4eOHbIM r1aHoM. O0si3aTebHBIM yCIOBHEM
JIOTTyCKa CTy/IeHTa K UTOTOBOMY KOHTDPOJTIO KaueCTBa 3HaHUM AUCLIUTTUHLI (3K3aMeHY) SIB/ISIETCS
y[IOBIIeTBOpHUTe/bHOE BeZieHHe Paboyeii TeTpajyl B TeueHHe ceMecTpa 1 eé Halnure BO BpeMsi ITPOBe/IeHHs
JK3aMeHa.

ITpumep odopmennst 3ansitust B Paboueit TeTpagu:l-

KpuTtepuu onieHMBaHUs (OLleHOYHOE CpeACTBO - Pabouas TeTpajb)

Orenka Kputepuu orjeHuBaHUs

CTy/IeHT BBITIOJIHH/I B TIOJIHOM 00BbeMe 3a7iaui BCeX MPaKTUYeCKUX 3aHSATUN B TeUeHHe CeMecTpa
3auTeHO oTpabora rnormyieHHble 3aHATHs. B Paboueil TeTpazie KauecTBeHHO U 6e3 OIIMOO0K BbINOTHEHbI
3apHCOBKH BCeX IMPOCMOTPEHHBIX ITPerapaTos.

He CrygenT riportyctus 6osee 50 % MpakTHUeCKUX 3aHATUN U He 0TpabO0Tasl MOMyIeHHbBIe 3aHITHS.




OueHka Kputepuu onieHuBaHUs

B Paboueii TeTpazie OTCYTCTBYIOT 3apHMCOBKH ITPeMapaToB, MpeJIoKeHHbIe /171 U3yUeHHs B
3a4TeHO
TeyeHHe ceMecTpa.

5.1.3 TunoBble 3ajaHus (oneHouHOe cpeAcTBO - Tecr) sl OLEHKH C(HOPMHPOBAHHOCTHU
kKomnereniu OITK-9:

1. Ha3zoBuTe MeTOo/, C TIOMOLIBI0 KOTOPOT'O MOXXHO YCTaHOBUTE I1OC/I€A0BATE/IbHOCTE 3TAIIOB XUMHWYECKOI'0O
rnpeBpalieHns KaKoro-ibo BelleCTBa, YCTAHOBUTH ITyTh N3YyUYd€MBIX BeIljeCTB B K/IETKeE:

1) MeToA MeueHHBIX aTOMOB;[IUTOXUMUYECKUH;

2) ueHTpUGyrupoBaHue;

3) cBeTOBask MUKPOCKOMHS;

4) xpomarorpadus.

2. Ha3oBuTe MeTo/I, C TIOMOII[bI0 KOTOPOTO Oblia Orpe/iesieHa POCTPaHCTBeHHast CTpyKTypa 6enkoB u THK:
1) cBeTOBasi MUKPOCKOIIHS;

2) u3yueHue B jiydax PeHTreHa;

3) anektpodopes;

4) pafivon30TOIHBIM;

5) 3/1eKTPOHHAst MUKPOCKOITHS;

5) 6MOXUMHUECKHUH.

3. HazoBuTe rpymmy opraHu4eCcKUx COeMHeHMUH, K KOTOPbIM OTHOCST XUTHH )XKUBOTHBIX:

1) 6enky;

2) MUNUABL;

3) yTrJIeBOAbI;

4) HyK/IeHOBbIE KUC/IOTHI.

4. Cy1iecTByeT siBJleHMe KOMIUIEMEHTapHOCTH CpeJy XUMUUeCKHX COeJMHEHUM, KOTja UIMeeT MeCTo
MPOCTPaHCTBEHHOE COOTBETCTBHE YYaCTKOB MOJIEKYJT OJJHUX XUMUUYECKUX COeJUHEeHNUM yuyacTKaM MOJIeKYT
JPYTUX XMMUYECKUX COeIMHEeHUN. YKaKUTe Mapy XUMUYeCKUX COeIMHeHUH, B KOTOPBIX OTCYTCTBYeT Takoe

COOTBETCTBHE!

1) ropMOH pocTa 1 peLienTop ropMoHa pocTa;



2) arr/I0THHYH a U arT/IloTUHOTeH A;
3) ¢pubpuH 1 hUbpUHOTEH;
4) aJleHVH ¥ TUMUH.

Kpurtepuu oueHuBaHus (oneHOUYHoe cpe/cTBO - Tecr)

OueHka Kpurepuu orjeHBaHUS

3auTeH0  BrimonHeHo 6osee 50 % TeCTOBBIX 3a/laHUH U MPOM/IEH YCTaHOB/IEHHBIH ropor B 3 Gania

He 3auTeHO BrinonHeHo MeHee 50 % TecTOBBIX 3afianuii, He rpoiifieH ycTaHOB/IeHHBIH ropor B 3 6asnia

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIMHE NPU MPOMe)XXYTOUHOMN
arrecTanyiu

HIxana OIl€HMBaAHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHHHﬁ
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MarepHaa. . JOIYCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIKe L 0IL[EM 3HAHUY B
HeB03MOKHOCTB 1 ypoBeHb 011eM COOTBETCTB
MMHHUMa/bHBIX - rporpamme obneme,
3HaHUS | OL|EHUTH MOJHOTY . 3HaHWH. rporpamme yiolem
o TpeboBaHHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUH HonyieHo TIO/IrOTOBKH nporpamMme
Vmenu mecto . HormymieHo M IIpOrpamMMy
BCJIE[ICTBHE MHOT0 . Jony1eHo TMO/ITOTOBK
rpy0ble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Oumbok
HecylLecTBe
obyuarorierocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OIMb0K
ombok
Ymenus | OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpopemonc | ITpopemMoHCTp
MHHUMa/IbHbBIX CTaH/JapTHBIX TPUPOBaHbl | TPHUPOBaHbI | TPHPOBAHBI | TPHUPOBAHBI | WPOBAaHHI BCe
YMeHHH. 3a7iaq He OCHOBHBIe BCe BCe BCE OCHOBHBI®
HeB03MOKHOCTB TIPO/IEMOHCTPYD | YMeHUs.. OCHOBHBIE OCHOBHBIe OCHOBHBIE YMeHUSI.
OL|EHUTh HalMuKe | OBaHbI PerrteHsl YMeHWUsI. YMeHMUsI. yMeHUS1. PelrieHs! Bce
yMeHHiH OCHOBHEBIe THUIIOBbIE Pemtenrl Bce | PemeHsl Bce | PerneHsl OCHOBHbIE
BCJIE[ICTBHE ymenust. imenm | 3azauu ¢ OCHOBHBbIe OCHOBHBbIe BCe 3a/lauM.
OTKaza MecTo rpy0Obie HerpyObIMH | 3aJauu C 3a/jauu. OCHOBHBIE BrIno/HeHb!
obyuarolerocsi oT | OmMOKH ommbKaMu. | HerpyObiMu | BrImosHeHBI | 3amauu C BCe 33/laHus, B
oTBeTa BrirnosiHeHbl | OIIMOKaMy. | Bce 3aJaHUsl | OTAE/NbHBIM | TMOJHOM
BCE BRITO/HEHBI | B TIOJHOM u obneme Ge3
3aZlaHus, HO | Bce 337laHysi | oObeMe, HO | HeCyIecTB | HeJJ0UeTOB
He B B T1OJIHOM HEKOTOpble | eHHbIMU
TIOJTHOM obbeme, HO | C HeZloueTam
obbeme HEeKOTOpble | HejoYeTaMu | W,
d . BBITIOJIHEH
HeJjoueTaMu bl BCE
3ajlaHus B




TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI TIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKY TIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTb Ha/lure | TPOZIeMOHCTPHP peleHnn perIeHnx
Hagblku pelleHust peleHnn TOZIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZJapTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMernu X 33714 C HBIX 33/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHUOKK u oLIMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkas1a oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Omnenka YpoBeHb NO/IrOTOBKHA
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
IUCLIMIUIAHA, COpPMUPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBaHbI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMHPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | XoTs Obl OZHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0XO0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 ChOPMUPOBaHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX

OIléHuBAHUA:

5.3.1 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/JbHBbIE BOMPOCHI) /[ OLEHKHU

chopmupoBanHocTH KomnereHnuu OITK-8

1.

N ok WwWN

OHjoma3MaTuueckuii petukynyM (II1P). I'magkuii sHAONIa3MaTHUYecKuii peTukyiym. CTpoeHue u

XUMUUYECKHUH COCTaB.

CuHTe3 MU 0B, NTOIMCaXapuioB, JKUPOB, CTEPOUZIOB U IPYTUX MOJIeKyJ1 B rnagkom JIIP.
Posb rnagkoro OTIP B eTOKCUKALIMM Pa3/TMYHBIX BEILECTB.
[ITepoxoBareiii (rpaHymsipHeiii) JITP. Spracromazma. CtpoeHue 1 6roxumus mepoxosaTtoro JITP.

(I)YHKL[I/IH CHHTE3d, HaKOITJIEHUA U TPAHCIIOPTAd CUHTE€3MPOBAHHOI'O 6eska.

I'miko3unpoBanue 6enkoB B SITP.
Casi3b rpanyisipHoro JITP c siepHOI 000710UKOM 1 KOMIUIEKCOM ["0JTh/KH.




8. Kowmrmnekc I'onpaxu. O61ijas xapakTepyCTHKa, JI0Kanu3alys B Ki1eTKe, yabTpacTpykTypa. CTpoeHue
JUKTUOCOM. BepTuKanbHas ¥ TOpU30HTa/IbHas MOJISIPHOCTh JUKTUOCOM: (hopMupyoLeiics (Luc-),
MeZiaIbHbIN U 3peblii (TPaHC-) MOJIFOCH] JUKTHOCOM.

9. dyHKIMY KoMIiekca ['onbapKu: cerperanysi, HakoIleHHe, CO3peBaHye 1 BbiBeJjeHue Oe/koB U
JUMUZOB. TpaHCIOPTHBIE My3BIPHKKU KOMITIEKCa ['0JTbIKH.

5.3.2 TumnoBbie 3asaHusi (oleHOUHOEe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-9

1. KneTtku mpokapuoT 1 3yKaproT. OCOOeHHOCTH U Pa3nyiysi B UX CTPOEHHH.
Liurorniasmaruueckast MemOpaHa. CoBpeMeHHbIe TPe/ICTaBIeHHs O CTPOEHHUH MeMOpaH.
OcobenHocT MeMOpaH U Ha[MeMOPaHHBIX CTPYKTYP MPOKAPUOTUYECKUX KIIETOK.
HagmeMOpaHHHBIE CTPYKTYPBI 3YKapUOTHUECKUX KITeTOK.

MukpodubpuIspHas cucTeMa WK CUCTeMa MUKPO(hU/IaMeHTOB (aKTHH-MHO3MHOBas CHCTeMa).

ik

Kputepuu oneHnBaHus (0LleHOYHOe CPeACTBO - KOHTpO/IbHBIE BOIIPOCHI)

OueHka Kpurtepun oLieHUBaHUS

BBICOKHMIT ypOBEHb TIOITOTOBKH, Oe3yTipeuHoe B/iaJileHre TeOpeTHUYeCKrM
MaTepHasioM, CTYZeHT JeMOHCTPUPYeT TBOPUECKHUH M0X0/| U TJIyOMHY 3HaHUM 110
6vionorun Kinetku. CTyZIeHT Jlasl TIOJIHBIN U pa3BepHYTHIN OTBET Ha BCe
NIPEeBOCXOHO TeopeTHYeCcKHe BOMPOCHI OusieTa, MoATBepK/asi TEOPETUYECKUI MaTepHa
NpUMepaMU U3 MPaKTUUeCcKUX 3aHATui. CTy/leHT akTUBHO paboTas Ha
npakThuecKrx 3aHATHAX. 100 %-Hoe BBINOIHEHHe KOHTPOJIbHBIX
5K3aMeHal|MOHHBIX 3a/laHui

BrICOKHIT ypOBeHb TO/ITOTOBKH C He3HAUMTE/TbHbIMU oIubOKkamu. CTyieHT fjas
TIOJTHBIN U pa3BepHYTHINM OTBET Ha BCe TeOPeTHUeCKHe BOMPOCHI OueTa,

OT/IMYHO MO/ TBep)KJaeT TeOpeTUUeCKU MaTepras [IpuMepaMy U3 MPaKTUYeCKHUX 3aHATUM.
CTyzieHT akTUBHO paboTast Ha NMPaKTHUeCKHX 3aHATHSX. BbINonHeHHe
KOHTPOJIbHBIX 9K3aMeHallMOHHBIX 3ajaHnii Ha 90% U Bblllle

Xopomas nogroroBka. CTyZeHT jaeT OTBET Ha BCe TeOPeTHUeCKHe BOIPOCHI

Ounera, HO UMEIOTCSl HETOYHOCTH B OTIPeZe/IeHUsIX TIOHSITUM, TTPOLIeCCOB U T.I1.

OueHb XOpOLLO
CTyzieHT akTHBHO paboTas Ha MTPaKTHUeCKHX 3aHATHSX. BrinonHeHne

KOHTPOJIbHBIX 9K3aMeHal[MOHHbIX 3afaHuii oT 80 1o 90%.

B 1iesiom xopoitiasi oAroToBKa C 3aMeTHbIMH OIIMOKaMy UM HeZJoueTaMH.
CTyZieHT /1aeT TIOJIHBIN OTBET Ha BCe TeOpeTHUeCcKre BOMPOCH! OuieTa, HO UMEIOTCS
HETOYHOCTH B OTIpe/ie/IeHUsIX TIOHATHH, TPOLeccoB U T.I. JJ0MyCcKaroTcsl OluOKN

XOPOIII0
P TpY OTBeTax Ha JI0MOJIHUTEe/IbHbIE M YTOUYHSIIOLIME BOMPOCH] 5K3aMeHaTopa.
CryzeHT paboTasl Ha IMPaKTUUECKUX 3aHITUAX. BBITIOTHEHNE KOHTPOJIbHBIX
5K3aMeHaI[MOHHBIX 3afanuii oT 70 mo 80%.
YZI0B/IETBOPUTEJILHO MuHUMaNbHO J0CTaTOUYHbIN YPOBEHb MOATOTOBKU. CTYJeHT MOKa3bIBaeT

MHUHHMaJ/IbHBIN YPOBEHb TEOPETUUECKUX 3HaHHWH, fleflaeT CyI{eCTBEeHHbIe OLIMOKU
TIPU XapaKTepPUCTHKe CTPYKTYP U OpPraHOKZ0B B K/IeTKe, HO NTPU OTBeTax Ha
HaBO/SILIIMe BOTIPOCHI, MOXKET NPaBU/IbHO COPHEHTHPOBATHCS U B OOIMX UepTax
JlaTb NIpaBU/IbHBIN 0TBeT. CTYZeHT Iocelas NpakTuueckue 3aHATUsL. BrirnoHeHue




OueHka Kpurtepuu oLieHUBaHUs

KOHTPOJIbHBIX 9K3aMeHal[MOHHBIX 3afaHuii oT 50 no 70%.

[TogroroBKa HejOCTaTOUHAS U TPeOYeT JOMOTHUTETBHOTO U3yUeHHs MaTepyara.
CTyJeHT 1aeT onTMO0UHBIE OTBETHI, KaK Ha TEOPETHUECKHEe BOTIPOCH! O1ieTa, Tak U
Hey/IOB/IeTBOPUTE/ILHO  Ha HaBOZSILIYE U [IOTIO/IHUTEe/IbHBIE BOMIPOCHI 3K3aMeHaTopa. CTyJeHT POy CTU/
OOJBIITYIO YacTh IPAKTUUECKUX 3aHATHH. BhIo/HeHe KOHTPOJTBHBIX
9K3aMeHal[MOHHbLIX 3afaHuit 70 50%.

IToaroToBKa abcomoTHO HeflocTaTouHast. CTy[JeHT He OTBeyaeT Ha 1I0CTaB/IeHHbIe
T710X0 Borpockl. CTy/IeHT OTCYTCTBOBAJI Ha OOJBIIMHCTBE JIEKLWH U TPaKTHUeCKHX
3aHATHI. BrinosHeHNe KOHTPOJIbHBIX K3aMeHallMOHHbIX 3aaHuil MeHee 20 %.

6. YueOHO-MeTOMUECKOEe H HH(OpMaLMOHHOE 00ecrnieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Yenuo FOpwuii CepreeBuu. BesjeHre B K/IeTOUHYIO OHOJIOTHIO : yueb. /1S CTYAE€HTOB YH-TOB,
oOyuaroruxcs 1o HarpaBiaeHuto 510600 "Buosorus"” u 6uo. creruanbHOCTSIM. - V37, 4-e, mepepab. u
Jlo1L., cTep., nepered. ¢ usg. 2005 . - M. : Anbasc, 2015. - 495 c. : win. - ISBN 978-5-91872-080-6 :
762.00., 83 3ks.

2. PomanoBa Eniena bopucoBHa. OCHOBBI 00111l U MeMLIMHCKOM I[UTOIOTUY : yueOHoe mocobue / E. B.
Pomanoga ; HHI'Y um. H. U. Jlobauerckoro. - Hwkuuii Hosropog : 3a-so HHI'Y, 2022. - 198 c. -
ISBN 978-5-91326-759-7 : 122.73., 130 3K3.

3. Vicnamog P.P. Buonorus. Knura 1. MonekynsipHasi utosorus : yuebHuk / Viciamos P.P. - Mockea :
I'SOTAP-Mepaua, 2022. - 200 c. - ISBN 978-5-9704-6753-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=808003&idb=0.

[ornonHuTenbHas mUreparypa:

1. BopxyHnoga E. H. Ilutosiorust u o6irjast ructosiorusi. MeTozMka n3ydeHus rnperapatoB / bopxyHoga E.
H. - 2-e u3p., ctep. - Cankr-IletepOypr : Jlanb, 2022. - 144 c. - PekomengoBaHo ®YMO B cucreme
BBICIIIEr0 00pa30BaHMsI TI0 YKPYITHEHHOH IpyTITe CrieldajbHOCTel U Harpa/ieHni moArotoBku 36.00.00
— «BeTepuHapus v 300TexHUs» B KaueCTBe TIOCOOUS /171sT ME>KBY30BCKOT'O MCIIO/Tb30BaHUS B yueOHbBIX
OpraHu3alysix, peajy3yrolIyX MporpamMmbl BhICIIero o6pa3oBaHus 10 crierjuaabHocTH 36.05.01 —
«Betepunapusi». - Knvra u3 Kosnekuuu Jlane - BerepuHapust v cenbckoe xX0341cTBo. - 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, 53MOpUOJIOrHs, LIUTOJIOTHS : yuebHoe rocobue / A. B. Axmazees, JI. B.
Kamumynnunaa, A. M. ®epnopoga. - 2-e U3, ; UCIIp. U Ao1. - Mocksa : FOpaiiT, 2023. - 138 c. - (Briciuee
obpa3zopanue). - ISBN 978-5-534-12939-7. - Tekcr : anekrponHsbii // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=842567&idb=0.

3. PomanoBa Enena bopucosHa. Ilutonorus : yue6Hoe roco6ue / E. b. Pomanosa ; HHI'Y um. H. U.
Jlob6aueBckoro. - Hwkuuii Hoeropog : M3a-s8o HHI'Y, 2019. - 115 c. - TeKCT : 3/1IeKTPOHHBIH., https://e-



lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=795225&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

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

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

2. ATnac, MeguLIMHCKasi oOpa3oBaresbHasi ceTb YHUBepcureTa Jlotiona (Yukaro, CIIIA). baza
T'UCTOIOTUYECKUX M300paykeHnH 10 LUTOJIOTHH, 0011iel U YaCTHOM ructosioruu. EcTs cuctema
CaMOKOHTPOJISI T10 C/1aiijam - PexkuM f1octyma
http://www.meddean.luc.edu/lumen/MedEd/Histo/frames/histo_frames.html

3. YuebOHast iporpaMma 1o UTO(PU3N0I0T MU XKUBOTHBIX U PaCTUTENbHBIX K/IeTOK - PeXXUM 0CcTyma
http://www.cellsalive.com/

4, BupTyanbHasi 3/1eKTpOHHAasi MUKPOCKOIIUS TIperapaToB - Pexxum goctyna http://www.amc.anl.gov
5. Hebonbiias yue6Hasi mporpamma, cozieprkaiijasi Habop aHUMHUPOBAHHBIX UJTIOCTPALIMM T10
LUTO(hU3UO0/IOTUU )KUBOTHBIX U PaCTUTENbHBIX K/IeTOK - Pexxum poctymna http://www.cellsalive.com/

6. YuyebHasi mporpamMma YHuBepcuTeTa itata Apusona (CIIIA), cogepskairiasi moApoOHYIO

TEKCTOBYIO MH(OPMAIWIO U WTFOCTPALVU TI0 UCTOPUM, MEeTO/IaM U3YUeHHs KIIeTKU, )KU3HeHHOMY LIUK/TY
KJ/IeTOK (BK/ItOUasi MUTO3), uTOCKeneTy. Kaxk/biii pa3zen BKIOYaeT BO3MOXXHOCTb CAMOKOHTPOJIS (TeCTbl
Ha BBIOOD O/THOT'O M3 HECKOJIbKUX TIPAaBU/IbHBIX OTBETOB) - PeXxuM focTyTia
http://www.biology.arizona.edu/cell_bio/cell_bio.html

7. MaTepHua/IbHO-TeXHHYECKoe o0ecreyeHHe JUCHUIIMHBI (MOY /1)

YueOHble ayfUTOpWU [/ TIPOBeJeHHs] y4eOHBIX 3aHATHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHON
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpezicTBaMH 00yueHHsI, KOMITBIOTePaMHU.

[TomerrieHust 711 CAMOCTOSITENTBHON pabOThl 0OYYAIOIIUXCS OCHAIleHbI KOMITbIOTEPHON TEXHUKOHN C
BO3MOJKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYIO Cpejly.

[Tporpamma coctaBsieHa B cootBeTcTBUM ¢ TpeboBanussmu ®I'OC BO no crermansiocty 31.05.03 -
Cromarosorusi.

Astop(n1): PomaHoBa Enena bopucoBHa, 10KTOp OMOIOrMUeCcKUX Hayk, Ipodeccop
Conomatikud EBrenuii iropeBud, KaHJUAAaT OMOTIOrHUYeCKUX HayK.

3aBeayromuii kadeapoii: xkumor Bacunmuii HukonaeBuu, 1OKTOp OMOIOrMUeCKUX HayK.

ITporpamma o/j00peHa Ha 3aceflaHUU MEeTOUUeCKOM Komuccuu ot 4.12.2023, mpoTtokost Ne 5.
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