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Mporpamma omcumnnnmHel "Lintonorna”; 44.03.01 "Meparornyeckoe obpasosaHue”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcumnnnmHel "Lintonorna”; 44.03.01 "Meparornyeckoe obpasosaHue”.

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) AdoHnHa E.A. (Kadgenpa 6uonorum n xmmun,
®dakynbTeT MateMaTukm 1 eCTecTBeHHbIX Hayk), EAAfonina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMK
OK-6 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
MK-1 FOTOBHOCTbIO peann3oBbiBaTb 0O6pa3oBaTenbHble MPOrpaMMbl Mo y4ebHOMY npeamMeTy

B COOTBETCTBUN C TpGﬁOBaHVIHMVI O6pa3OBaTeJ'IbeIX CTaHOapToB

CK-1 BnageeT OCHOBHbIMU BUONOrMYECKUMIN MOHATUAMU, 3HAHUAMU BMONOrNYECKNX
3aKOHOB U SABNEHUI

CK-3 CrocobeH 06 bACHSATb XMUYECKUE OCHOBBI BUONOrMYECKUX NMPOLIECCOB 1
chr3uonornyeckue MexaHnambl paboTbl pasnnyHbIX CUCTEM 1 OPraHOB PacTeHWIA,
KMBOTHBIX 11 YenoBeka

CK-5 BrafeeT 3HaHMSIMI O 3aKOHOMEPHOCTSIX Pa3BUTUSI OPraHNHYeCcKoro Mmpa

O6yyatolmincs, 0OCBOMBLUINA LUCLMUMANHY (MOOYNb):
JonxeH 3HaTb:

- MPUHLIMNbI KNETOYHOI OpraHmn3aLmnmn Xnebix 06 HEKTOB, MONOXEHUS KNETOYHON Bronornn, CTpoeHne 1 ceolcTea
OCHOBHbIX OPraHUYeCKNX BEWECTB XMBbIX OPraHn3MoB, OCHOBHbIE MeTabonnyeckme NpoLecchl, MpoTekatowme B
XWNBOW KNeTKke;

- CYWLHOCTb 3KCNepUMeHTalIbHbIX MeToaoB paboTbl ¢ GuonormyeckmMm obbvektTamu (Mo oTpacnsim buonorun) B
nabopaTopHbIX 1 NOMEBbIX YCNOBUSIX

JonxeH ymeTtb:

- UccnepoBaTh LMTONorndeckne o6 bekTbl, 06 bACHATb Npouecchl MeTabonmama;
- NCMNOMb30BaTb COBPEMEHHYIO annapatypy npu pabote ¢ 61UONOrMYeckMMm o6 beKkTamu.

JonxeH Bnagetb:
- MeToaamu paboTbl C LMTONOrMYECKUMM 06 bEKTaMK, B TOM YACNE MUKPOMNPEnapmMpoBaHNEM 1 MUKPOCKOMMPOBAHUEM;

- COBPEMEHHbIMX 3KCnepuMeHTarlbHbIMN MeTOOaAMN pa60Tb| ¢ buonorunyeckmmm obbekTamu.

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
- NPVMEHSATb 3HAaHUE MPUHLIMIMOB KNETOYHOW OpraHm3aummn 61uonornyecknux 06 -ekToB, BUOGPUINHECKUX U
OOXMNYECKMX OCHOB, MEMBPAaHHbIX MPOLECCOB U MONEKYSIPHbIX MEXaHU3MOB XU3HEOEesITENbHOCTY

- MPUMEHSITb COBPEMEHHbIE 3KCMNeprMeHTanbHble MeTonbl paboTebl ¢ 6ronornyeckmMm o6 bekTamm B MONEBbIX U
nabopaTtopHbIX YCNOBUSIX, HABbIKW PaboTbl C COBPEMEHHO annapartypoii

- BnageHna metooamun pa60Tb| C umntonormn4eckmnmm O6'beKTaMVI, B TOM 4ucne MmkponpenapunposaHnem n
MUKpOCKonnposaHmnem

- MPUMEHSITb NPVHLMMbI CTRYKTYPHOW U GOYHKLIMOHANBbHOM opraHmaaumnm 61onormieckux o6 bekToB 1 BlafeHmem
3HaHVMEM MEXaHU3MOB FrOMEOCTaTU4YECKON perynsuum;
- BNAAEHNS OCHOBHbIMY (PM3NONOrMYECKUMI METOAAMMW aHaNN3a 1 OLEHKM COCTOSIHUS KUBbIX CUCTEM

- K caMmoopraHmsaunm u CaM006pasoBano

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKtoyeHa B padaen "61.B.0M.12 OucumnnuHbl (Mogynm)" 0OCHOBHON NpoddecCuoHanbHom
obpaszoBatenbHoi nporpammel 44.03.01 "Meparornyeckoe obpasoBaHue (Bronorus)" n oTHocUTCs K 06s13aTeNbHbBIM
AVCUUNInHaM.

OceauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs
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Mporpamma omcumnnnmHel "Lintonorna”; 44.03.01 "Meparornyeckoe obpasosaHue”.

O6was TpynoeEMKOCTb AUCLIMINNHBI COCTaBASeT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 16 4aca(oB), B TOM Yncie nekuun - 8 4aca(oB), npakTudeckme 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 8 4aca(oB), KOHTPO/b caMOCTOATENbHOM paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 88 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 4 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 3 CEMECTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOM paboThbl,
Pa3penbl aMcuunivHbl / MX TPYDOEMKOCTb CamocTtosTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmelllabopaTtopHble
flekuuu 3aHATUSA paboTbl
Tema 1. Knetka - anemeHTapHas
1.leonHnua xmeoro. KnetoyHas 3 1 0 0 10
andpdepeHumnposka
2.|Tema 2. MeToabl LMTONOrNN 3 1 0 0 10
Tema 3. Llutonnasma n ee
8. CTPYKTYPHbIE KOMMOHEHTDI 3 2 0 2 18
4.[Tema 4. S1opo 1 €ro KOMMNOHEHTHI 3 2 0 2 15
Tema 5. BHyTpUKNeTo4Hble
5 BroxmMmyeckme peakumm 3 0 0 2 15
6./Tema 6. [leneHne Knetku 3 2 0 2 20
Toro 8 0 8 88

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. Knetka - anemeHTapHasi eguHuua Xueoro. KnerouHas guccepeHuuposka

MpeameT 3a8ayn LMTONOTUM, MECTO LIMTONOTUM B cUCTEME BUONOrMYeckux AucumnavH. Kpatkas nctopusi passutus,
3HaYeHVe MeToaNYecKMX NoaxXo4oB ANs nporpecca Haykn. CTaHOBNEHWE NPYHLMMNOB CBETOBON MUKPOCKOMMN.
HakonneHue Hay4HbIX LaHHbIX 1 0606WeHMe 3TX AaHHbIX B BULE CO3AaHNS KNETOYHON TEOPUM B e Ha4anbHOM
BapuwaHTe. [lanbHeiiee passuTMe KNETOYHOM TEOPU 11 €€ COBPEMEHHOE COCTOSIHME.

rlpOKapVIOTbI N 3yKapunoThbl, TMNoTe3bl 06 nx NPONCXOXOEHNN. O6wwii nnaH CTPOEHNA KNEeTKn Ha CBETOBOM U
ANEKTPOHHO-MUKPOCKOMNMNYECKOM YPOBHE. ["loMonorusa B CTPOEHNN KNEeTOK pa3HbIX CUCTEMATUHECKMX rpynmn.

MoHsTME 0 oudbdhepeHLMPOBKE KNETOK, 06 MX MOPCPONOrMieckoM MHOroobpasum B CBS3U C BbINONHAEMbIMUA (RYHKLINSIMU.
B3ammocBs3b NpoLeccoB feneHns KNeTok n andgepeHLMpoBKN.

Tema 2. MeToabl LUTONOIrNN

MeToapl umtonorun. CeetoBasi MUKpockonusi. Mukpockonuyeckast TexHuka. Obwme n cneungouyecke MetToabl
okpawmeaHus. MNMprXnsHeHHoe N3y4eHne KNeToK. INeKTPoHHas MUKpockonust. MpuHuun paboTel TPaHCMUCCUMOHHOTO
3NEeKTPOHHOro MMKpockona. M3yyeHne cpesoB KNeTok, CKOMIOB NMOBEPXHOCTH, N30NMPOBAHHBLIX CTRYKTYP 1 MONEKYII.
CkaHupytowas anekTpoHHas MUKPOCKOMUS, ee BO3MOXHOCTW. MeToabl aBTopanmorpadoum KNeTo4HbIX KynbTyp,
ANPdEPEHLMANBHOTO LEHTPUAYTMPOBAHNS, UMMYHOLMTOXUMUN.

Tema 3. Llutonnasma u ee CTPYKTypHbl€ KOMMOHEHTbI

vanonnaama - BHYTPEHHSAS cpena KneTku. Ee donanko-xummnyeckne cBoCTBa, CTPYKTypa, oyHKUMU. MoHsTrE 0
KNeTo4HOM roMeocTase.

Memb6paHbl kneTkun. Oblme cBolicTBa Bcex MeMbpaH. [nasmaTtnyeckas membpaHa (nnasmManemma), XMMU4eckuii
coctaB.CtpoeHne membpaH. CeoricTea 1 cpyHKLMM MembpaH. KneTouHas NOBEPXHOCTb. [ MMKOKANMKC XMBOTHOW KNETKM.
KnetouHasi o6onoyka pacTeHnit: XUMUYECKMA COCTAB, CTPOEHME Y (RYHKLLUW, POib MNa3MaTuyeckolri MembpaHsl B
MOCTPOEHUN KNETOYHOW cTeHKU. Kancynbl 6akTepuii.

MeXKneTo4YyHble KOHTaKTbl 1 UX TUMbI Y MHOIOK/1IeTOYHbIX OpraHn3mMoB.
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Mporpamma omcumnnnmHel "Lintonorna”; 44.03.01 "Meparornyeckoe obpasosaHue”.

SHponnaamaTtnyeckas cetb. Komnnekc MNonbaxu. Jluzocomel. Cgpepocomel. Mepokcmcombl. Pubocomel. MUToxoHapuM.
Mnactnibl KNeTok pacteHnin. ONopHo-aBMraTenbHas cuctema knetku. MukpodomnameHTbl, MUKPOTPYOOUKM 1
NPOMeXyTo4Hble cpunameHTbl. Obwue YepTbl CTPOEHNS 1 OYHKUMMW. AKTUHOBbIE dounameHTel. CTpoeHne, yyacTue B
06pa3oBaHMy CKENETHbIX CTPYKTYP W COKPaTMMOro annapara KneTku, y4acTve akTUHOB 1 MMO3UHOB B 3TUX NpoLieccax,
yyacTve MUKPOMIaMeHTOB B IBUXEHUM OpraHens, CTpoeHne Mnodonbpunibl NonepeyHo-nonocaToro Mbie4yHoro
BOJIOKHA, CXEMa MbILEYHOrO COKPALLEHUSI COrNacHO MOAENMN CKONb3SAWMUX HUTE. [pOMEXYTOYHbIE (PUNAMEHTBI.
OcobeHHocTu opraHuaauumn. CneungouyHoCTb 6eNKOB NMPOMEXYTOYHBIX (PUNAMEHTOB AJ1St KNETOK Pa3nnyHbIX TKaHei.
MpoMeXyTOYHbIE (PUNAMEHTBI - ONOPHAs CUCTEMA KNETOK XUBOTHbIX. MukpoTpy6ouku. CTpoeHne, XMMUYEeCKniA COCTaB,
6enku Ty6ynuHbl. LIeHTpbl opraHnsaumm MukpoTpybouek, nx AMHaMuyeckasi HectabunbHOCTb. PyHKLUMM MUKPOTPYBoUeK
uMTOoNNa3Mbl: cTabunusauns OPMbI KNIETOK 1 OPUEHTUPOBAHHOE ABUXEHNE BHYTPUKNETOYHbIX CTPYKTYP. PecHnykn u
XIYTUKN 9YKapuoTOB, MEXAHU3M [BUXEHUS, POfib MUKPOTPYOOUEK B 3TOM npoLiecce. bazanbHble TenbLa pecHn4eK u
XIYTUKOB, UX CTPOEHUE 1 PYHKLMUN. KNeTOUHbIN LEHTP, 0COBEHHOCTM B PACTUTENbHbBIX U XUBOTHBIX KneTkax. LieHTpronu,
opraHusauus, nokanusaums B Knetke, yLBOEHVE LEHTPUONEN, y4acTue B 06pasoBaHnm LutockeneTa n3 MukpoTpyboyek
B HTEpdoase 1 BepeTeHa AeNeHns BO BPEeMsl M1TO3a U Meiio3a.

BkntoyeHunst umtonnasmbl 1 BelwecTsa 3anaca B pacTUTENbHbIX U XMBOTHbIX KNneTkax. [MMNKOreH 1 XnpoBsbie Kannuv B
XMBOTHbIX KneTkax. [MepBuYHbIA 1 BTOPUYHBIA KpaxMan B pacTUTENbHbIX KNeTkax, anepoHoBble 3epHa B CeMeHax
BbICLINX PACTEHWUNA.

Tema 4. 40po N €ro KOMMOHEHTDI

9|J:|,po I/IHTequa3HOI7I KNEeTKn - MeCTO XpaHeHns reHeTn4yeckom nHpopMauum, ee yoBoeHUa 1 Ha4Yana peanmsaunu.
B3anmoces3b a4pa 1 LnTonna3mbl. Obuas Mopdponorusa agpa Ha CBETOBOM 1 3N1EKTPOHHO-MUKPOCKOMNYECKOM YPOBHE.
OCHOBHbIE KOMMOHEHThI appa: aoepHas oGonqua, ﬂ,ﬂeprIVl COK, XpOMaTuH, A0PbIWKO K ﬂ,ﬂeprIVl 6enkoBbIl MaTpukc.

XpoMatuH - OCHOBHOIM (PYHKLUMOHANbHBIA 1 CTPYKTYPHBIA KOMMNOHEHT MHTEpdIa3HOro sapa. XpoMatuH Andodoy3HbIi 1
KOHLEHCMPOBAHHbINA (FMbI6KK, XPOMOHEMBI, XPOMOMEPLI, 30HA MPUCTEHOYHOIO XPOMaTMHA). XMMU4eckas opraHnsaums
xpomatuHa: JHK (yHukanbHble 1 MOBTOPSIOWMECS NOCNEN0BATENBHOCTY - YACTBIE Y YMEPEHHbBIE MOBTOPLI), HENOK
(rucToHbl 1 HerncToHoBble 6enku), PHK. CTpykTypHas opraHvm3auus xpoMatuHa: HyKneoCcoMbl, HyneoMepbl,
aneMeHTapHas ombpunna xpomaTuHa, yrnakoska combpuin ¢ noMoLLb HEFMCTOHOBbIX BENKOB, Cynepcnupani3aumns
XpPOMaTUHOBBIX orbpwnn. MNpocTpaHCTBEHHAS OpUEHTAaLMS XPOMaTHA BHYTPU A4pa, YNOPSLOHEHHOCTb PACMONOXEHUS,
CBSA3b C AAepHO 060n04KON. DYHKLMOHANBHASA aKTVBHOCTb XPOMATUHA B CBSA3U CO cTeneHbto ynakosku JHK B Hem.
OyxpoMaTUH 1 reTepoxpoMaTuH (KOHCTUTYTUBHbBIA 1 0akynbTaTUBHBIN). VI3MEHEeHNs CTPYKTYPHOM 1 GOYHKLIMOHANBLHO
opraHmsauum XxpomaTnHa npu NoAroToBKe KNeToK K AeNeHNIO.

Xpomocombl. Mopchonorns XxpoMocoM BO BpeMs MMTO3a B Npodoase, MeTadbase, aHagoase v tenogase. Popma,
pasMepbl, Konn4ecTso xpomocoM. Kapuotun. OmnnonoHblid U rannonaHblii HA60pP XPOMOCOM. [TOMONOrNYHbIE
XpoMocoMbl. CTpoeHMe XpoOMOCOM BO BpeMst MeTadpasbl: XxpoMaTtnaa, runotesa o6 oJHOHUTHATOM opraHmM3aunm
XpomaTtuabl, LeHTpoMepa, KUHETOXOP, TENOMEPHbIE PaoHbl. PYHKLIMKW yKa3aHHbIX panoHOB XpoMOcoM. CTPYKTYPHbIi
nepexo XpoOMOCOMa - XPOMaTUH B CBA3W C dhasaMu kneTodHoro uukna. OcobeHHocTn pennukauun OHK B coctase
XpomaTuHa. Penpoaykumns xpomocoM. NMonunnonans. GyHKUMoHanbHasa akTMBHOCTb MUTOTUYECKUX N MHTEPXIa3HbIX
XPOMOCOM.

Anpbiwko. Mopdonorms aapbiwka B CBA3W ¢ OYHKLMOHANbHON akKTUBHOCTBIO KNeTkn. Xumnyeckuin coctas: JHK,
pubocomHble PHK, 6enok. YnbTpacTpyktypa (oubpunnsipHblii v rpaHynsipHbIi KOMIOHEHT, (oMOPUNNSIPHBINA LEHTP,
KOHLEHCMPOBAaHHbIN XpoMaTuH, MaTpuke). ObpasoBaHuve sapbllKka HAa XPOMocoMax. PBOCOMHbIE FeHbl, 0COBEHHOCTU
opraHusauum 1 yHKUMOHMPOoBaHus. Jlokanmaauns puboCcoMHbIX FeHOB Ha XpoMocoMax. [Mpouecc TpaHcKpunumm u
co3peBaHusi pubocomHol PHK. dopmrposaHune cybbeneHul, pnbocom 1 nx Bbixod B LMTONnasmy. IameHeHne sapbiwka
BO BpeMmsi MMTO3a. AMIAndmKaunsa sapbilka B CO3PEBaoWMX OOLNTAX.

HepubocomHble NpoaykThl sapa. TpaHcKpunumnsi HepMBOCOMHBIX FreHoB, Mopdoonorus PHIM-KOMMNOHEHTOB.

SnepHas obonoyka, HapyXHas 1 BHYTPEHHSIS1 MeMBpaHbl, NepuHyKNeapHoe NPOCTPaHCTBO, KOMMEKE MOp.
DyHKLMOHaNbHas akTUBHOCTb sAepHol obonouku. OBMeEH BeWEeCTB MeX Y SAPOM 1 unuTonna3Moin. CBa3b SOepHOM
060/104KM C XPOMATUHOM M MEMBPAHHBIMM CTPYKTYpPaMu LuTonnasmbl. SaepHas 060n04ka BO BPEMS AENEHUS KNETKM.

SlpepHbIi CoK - kKapuonnasma - BHyTPeHHSs cpeaa saapa.

SlnepHbiii 6eNKOBbIN MAaTPUKC - OMBPUNNSAPHBIA 6eNKoBbIN Kapkac sapa. Ero ponb B NpocTpaHCTBEHHOW OpueHTaLum u
opraHusaunm gyHKLMOoHaNbHON akTUBHOCTU XpoMaTtmHa.

Tema 5. BHYTpUKeTOUHble 6UOXUMMUECKME peaKLumn

OCHOBHbIE MOHATMSA O XMMUYECKO OpraHn3aLmm KneTok: BoAa, HEOPraHNYeckne n opraHN4yeckue NoHbI, yrnesoabl,
nunuapl, 6enku, HyknenHosble kucnotol - AHK, PHK n AT®.

OcHoBHoW noctynat kneto4Hoin 6uonornm (OHK — PHK — 6enok) v atansl ero peanusauuu B knetke. Obwme
npeacTasneHms o ctpoenmun monekyn AHK, PHK n 6enka. OHK kak HocuTenb HacnencTBEHHOW MHCOPMALIMKN, OCHOBHbIE
NPVHUMNbI pennukauun. NMoHATe o reHe n reHeTmdeckom kome. Tpu Tuna monekyn PHK, ux ponb B 6uocmHTe3e benka.
Obwas cxema buocuHTesa benka. PepmMeHThl, X MHOroobpasaue 1 Ponb B NpoLeccax CUHTe3a B knetkax. ATd kak
OCHOBHOW HOCUTENb HEPrUM B KNeTKax.

OcHoBHas pyHKLMS XnoponnacTos - poTocuHTes. Ponb xnopodunna n sHeprum CoNHEYHOro ceeta B npoLecce
ooToCMHTE3a. 3Ha4YeHne PpoTocnHTEe3a B Npupoae. CeetoBas hasa - poTooKUCNEHNE BOAbl, CUHTE3 ATD 1
BOCCTaHoBneHHoW goopmbl HALL®D. TemMHOBas pasa - CUHTE3 CNOXHbIX OPraHNY4eckmMx COeauHEHNA NP NOrNOWEeHNI
Yrnekncnoro rasa c ydactuem monekyn AT®.
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"naBHas yHKLMS MUTOXOHOPWIA - cuHTE3 AT® B pedynbTaTe NPOLIECCOB OKUCNEHUS OPraHMyeckmx cybcTpaToB u
gooccopunmpoBarms ADD. Ponb MaTprkca n MeMOpaHHbIX CTPYKTYP MUTOXOHLPUIA B 3TKX npoueccax. MoHsTue 06
9NEKTPOHHO-TPAHCNOPTHOM uenn n AT®-cnHTeTasHoM komnnekce B coctase kpucT. AHK, PHK, pubocomsl
MUTOXOHLPUNA.

Tema 6. [leneHue Knetku

MwuTO3 - OCHOBHO TVIN AEeNeHNs KNETOK 3yKapuoT, ero bronormyeckuii cMoicn. dasbl MUTO3a, UX XapakTepucTrka u
NPOLONXMUTENBHOCTb. I3MEHEHME MOPCPONOrMK KNETKM BO BPEMS MUTO3a, U3MEHEHMUS SOEPHBIX CTPYKTYP,
hOPMMpPOBAHME MUTOTUYECKOrO annapara, U3MEHEHUS LLMTONNAa3Mbl, ee opraHenn. MexaHuaMm LBUXEHUS MATOTUYECKUX
xpomocoM. LintokunHes, ero 0cobeHHOCTM B KneTkax pacTeHnin 1 XMBOTHbIX. OTKPbITLIA 1 3aKPbITbIli MUTO3. DHOOMMUTOS.
ComaTtunueckas nonunnongus. NMonmTeHHbIe XxPOMOCOMbI, 0COBEHHOCTY OpraHn3aumMmn n yHKLMOHUPOBaHWs. MNaTtonorus
MUTO3a, (DaKTOPbI, BbI3bIBAIOLLME NATONOrMYECKUE UBMEHEHNS B KNETKE BO BPeMs M1TO3a. MpuHUMMbLI perynsumm
PasMHOXEHUS KNEeTOK. 310Ka4YECTBEHHbIA POCT KaK NMPUMEP HapyLWeHWs PErysLnmn pasMHOXEHNS KNETOK.

Meit03. Ero 6ronormdeckoe aHaueHve. Otanyne Meriosa ot Mutosa. OcobeHHoCTM npouecca. [Nepsoe u BTopoe
neneHve melosa. dDasbl Meito3a, ux xapaktepucTtika. KoHbloraums roMonornyHbIX XpOMOCOM, CUHANTOHEMHBbI
KOMIMNEKC, KPOCCUHrOBEP 1 ero pofib B UHAUBMOYANIbHON M3MEHUYMBOCTU OpraHnama. Xunasmbl, X MPOUCXOXOeHMe.
XPOMOCOMbI TWMa NaMMoBbIX LWETOK, CTPOEHNE, 0COBEHHOCTU (PYHKLIMOHMPOBAHUSA. Peaykumus umcna XpoMocom,
hopMUpOBaHME rannonaHbIX KNeTok. Tumbl Menosa: 3UroTHbIN, raMeTHbIA 1 NPOMEXYTOYHbIN. YepeaosaHue ramnionaHomn
1 OUMNOVAOHON ghas B XU3HEHHOM LiUKNe NpeacTaBuTenein pasHblX CMCTeMaTMYeckux rpynmn. Passutme nonosbixX KNEToK y
MOKPbITOCEMEHHbIX PACTEHWUIA: Mera- 1 MUKPOCMOPOreHes, MblbLeBOe 3ePHO, 3apobiliesblii MewwoK. MNMoHsATHeE 0
[BOVIHOM OMM0A0TBOPEHNN Y BbICLINX PACTEHMWIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota oby4arolLyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylWeCTBAEHNS 06pa30BaTENbHON AESTENbHOCTM MO 06pasoBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTa obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB M0 AUCUUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneaytowas uHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 06y4eHus Mo AUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;

- cogepXaHue oLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 0byHatowmxcs,
LEMOHCTPVPYeMbIM pedynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
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OcBoeHue ONCUNNNTIUHDbI (MO,D,yﬂSI) npegnonaraet ndy4eHume OCHOBHOW 1 OOMNONMHUTENbHON y‘-leﬁHon nmteparypbl.
NuTtepatypa MoxeT BbITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 [BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-lH0|7| OnbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A/ OCBOEHNS AUCLUMMAMHBI (MOoYNs),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K®Y ¢ npaBoobnafatensiMm anekTpOoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNEKTOBAHNS OOHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

CrteonuHckas H.C. Lntonorus. ? M.: lNpomeTeit, 2012 - http://avidreaders.ru/book/citologiya.html
YuebHukun no umtonorum - http://booksee.org/
3. EnuHoe okHO pocTtyna K nHgopmaumoHHbIM pecypcam ? Liutonorus - http://window.edu.ru/catalog/?p_rubr=2.2.74.2.22

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumu KoHcnekT nekunin BonxeH cofepXaTb Ha3BaHWe TeMbI, MnaH nekumun. Matepuan KOHCNeKTUpyeTcs
KpaTtko, MOCNenoBaTENbHO, C BblAENEHNEM OTAENbHBIX BOMPOCOB TEMbI. [T0BLICUTb CKOPOCTh
KOHCMEKTUPOBAHUS MOXHO UCMONb3ys 0BWENPUHATBIE COKpalleHus, abbpeBnaTypbl, CXEMbI.
OCHOBHbIE TEPMUHbBI PEKOMEHAYETCS BblAENsATb. [pu MCNONb30BAHUM NHTEPAKTBHLIX METOAOB
TpebyeTcs yuactue cTyneHTa B 06cyXaeHun Mmateprana, 060CHOBaHMN BbIBOLOB, NMPELIOXEHHbIX B
XO[le U3NOXEHWS NEKLUMOHHOIo Matepuana.

nabopaTopHbie| Lienbto nabopaTopHbIX 3aHATUI SBASETCS cucTeMaTmaaums 1 oboblleHne 3HaHWM Mo n3y4aemon Teme

paboThbl nUnu pasneny, oOPMMpoBaHMe yMeHuin paboTaTb MMKPOCKOMOM, MKponpenaparamu, ¢
LOMNONHNTENbHLIMM UCTOYHUKAMM MHAPOPMALIMKM, COMOCTaBNSATb U CPAaBHUBATD, BbICKa3biBaTb CBOO
TOYKY 3peHus 1 T.Mn. MoaroToBka k NabopaTopHbLIM 3aHATMSIM NpeanonaraeT CaMmoCTOSTENbHYIO
npopaboTky y4ebHol nuTepaTypbl, NEeKLUUA N MHTEPHET-UCTOYHMKOB MO CAROPMYNMPOBaHHbLIM
BonpocaM. B cnyyae satpynHeHuWin cgpopMynvpyiTe BONPOC U 3aaiTe ero npenofasatenio Ha
nabopaTopHOM 3aHSATUN.

camocTtosi- | CamocTosiTenbHasi paboTta npearonaraeT, Kak PeryfisipHyto NoaroToBKy CTy4eHTa K pasfiniHbIM

TenbHas goopMaMm 3aHSTUIA, TaK 1 BbINOSIHEHNE OTOENbHbIX 3a4aHuii B npouecce pasbopa TeopeTuieckmx

paboTa MOJSIOXEHWI B X0e NPOBeAeHUs 3aHsTUiA. BHeayontopHas camocTosiTenbHasi paboTa BkoHaeT
npopaboTKy KOHCMEKTOB NpeblayWwmx NeKUui, BeINOHEHE 3a4aHUiA B paMkax NoaroToBKM K
nabopaTopHbIM 3aHSATUSIM, KOHCMEKTUPOBAHNE Matepuana no Bonpocam, BeIHOCUMBIM Ha
camocTosiTeNibHoe uayveHme. Mpu HeobxoaMMOCTH, PEKOMEHAYETCS MPOBOANTL NPOBEPKY TEPMIHOB,
MOHATUIA C NMOMOLLbIO SHLUMKIONEONIA, CoBapen, CNPaBo4HMKOB C BbINUCbIBAHNEM TONKOBAHWUI B
TeTpamib.

3ayet Mpv NoAroToBke K 3a4eTy HE0OXOANMO ONMPAaTLCS HA PEKOMEHOBaHHbIE NUTEPATYPHbIE UCTOYHUKM,
MaTtepuan nekumi n nabopaTopHbIX 3aHATUIA, oBpasoBaTenbHble MHTepHEeT-pecypckl. Heobxoaumo
CTPYKTypvpOBaTh BECb Matepuan, pekoMeHayeTCs Mo Kax,A0My BOMPOCY COCTaBUTb KPaTKui
OMOPHBIVi KOHCMEKT, COCTABMTb CIOBaPb K/HOYEBbIX TEPMUHOB. L1151 NOBbiWeHNS 3g0EKTUBHOCTH, MO
Mepe NoBTOPeHUs MaTeprana, Heo6Xo4MMO NPOBOAMTL aHaNM3 B3aUMOCBSI3N Pas3NNyHbIX pa3aenos
OMCUWMIVHBI.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBOYHbIX CUCTEM (NMPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NPoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep v npuHTEp 0N pacnedaTky pa3aaToyHbIX MaTepuanos.

MynbTuMeguiiHas ayoutopus.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuto 44.03.01
"Megnarornyeckoe obpasosaHme" 1 NPouto NoaroToeky "bBuonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.B.0/1.12 Lntonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnve noarotosku: 44.03.01 - Meparormyeckoe obpasoBaHue
Mpochunb noarotosku: buonoruns

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. BepewarvHa B.A. OcHoBbl 06wert umtonorun: yueb. nocobue ons ctyn. Boicw. y4ed. 3aBeneHuii. - 3-e nag., ctep. - M.:
Akagemus, 2009. - 176 c. [25 9k3.]
2. OcHoBbl uuTONOrKK, amMbpronorun n ructonorumn: yuebruk / B.B. Arnos, H.B. drnoea. - M.: UH®PA-M, 2018. - 637 c.
+ Ion. matepuanbl OneKTpoHHbIN pecypc; Pexum goctyna http://znanium.com/bookread2.php?book=935475
3. Lntonorus: YuebHuk / CteonnHckas H.C. - M.:MIIY, 2012. - 238 ¢.: ISBN 978-5-7042-2354-2 - Pexum gocTyna:
http://znanium.com/bookread2.php?book=758106

JdononHutenbHaa nuteparypa:
1. Hekpacosa, W.1. OcHoBbl umtonorum u 6ronorun passutns [AneKTpoHHbIl pecypc]: yuebHoe nocobue / U.N.
Hekpacosa; CtaBpononbCkuii rocyaapCTBEHHbIN arpapHbiin yHusepcuteT. - Ctaspononb: AIPYC, 2008. - 152 c. - ISBN
978-5-9596-0516-2. - Pexum poctyna: http://znanium.com/bookread2.php?book=514534
2. ['ucTonorus, uutonorus n ambpronorus: ydeb. nocobue / T.M. CtyneHukuHa [u gp.]; nog pea. T.M. CTyLeHUKUHOIA. -
MuHck: HoBoe 3HaHune; M.: UHD®PA-M, 2018. - 574 c. - (Boicwee obpasosaHue: bakanaspwar). - Pexum goctyna:
http://znanium.com/bookread2.php?book=940685
3. MucTonorus, untonorus n ambpuonorust / 3umatkud C.M., Mautok 4.P., Moxeriko J1.A. - MH.: Bolwaiiwas wkona,
2012. - 462 c.: ISBN 978-985-06-2123-8 - Pexum goctyna:

http://znanium.com/bookread2.php?book=508521
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnve noarotosku: 44.03.01 - Mepnarormyeckoe obpasoBaHue
Mpochunb noarotoskun: buonoruns

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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