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Mporpamma aucumnnuHbl "Lintonorus"; 44.03.05 "Meparoruyeckoe 06pasoBaHune (C ABYMS NPOPMASMU NOLrOTOBKK)".

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 aucumnnuHbl "Lintonorus"; 44.03.05 "Meparoruyeckoe 06pasoBaHune (C ABYMS NPOPMASMU NOLrOTOBKK)".

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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 FOTOBHOCTbIO peann3oBbiBaTb 06pasoBaTenbHble MPOrpamMbl Mo yHeOHbIM

npenmMeTaM B COOTBETCTBUM C TpeboBaHUAMN 06pas3oBaTebHbIX CTaHLAPTOB

CK-1 BnafgeeT OCHOBHbIMU BUONOrMYECKUMU NOHATUSMUI, 3HAHUAMKU BUONOrMYEecKnx
3aKOHOB U SABNEHUI

CK-3 crnocobeH 06 bACHSATb XMMUYECKUE OCHOBBI BUONOrMYECKUX NMPOLLECCOB 1
chr3nonormyeckue MexaHnambl paboTbl pasnnyHbIX CUCTEM 1 OPraHOB PACTEHW,
PKMBOTHBIX 1 YenoBeka

CK-5 BnageeT 3HaHNAMWU O 3aKOHOMEPHOCTAX Pa3BUTUA opraHn4eckoro Mmpa

Obyqarowmitcs, OCBOVBWNIA AUCLANANHY (MOSY/b):
JonxeH 3HaTb:

- NPVIHLMNbBI KNETOYHOM OpraHn3aumnn XnBbix 06 bEKTOB, NMOMOXEHNS KNEeTOYHON B1oNornm, CTpoeHre 1 CBoCTBa
OCHOBHbIX OPraHW4ecKmX BELECTB XM1BbIX OPraHW3MoB, OCHOBHble MeTabonnyeckmne npoLecchl, npoTekatoLlme B
XMBOW KneTke;

- CYWLHOCTb 3KCNEPUMEHTANbHBIX METOA0B PaboThl ¢ BuonormyeckmMm obbvektTamm (Mo oTpacnsam buonorum) B
nabopaTopHbIX 1 NONEBLIX YCNOBUSIX.

JlonxeH ymeThb:
- nccnenoBatb UMTONOrMYeckmne o6bekThl, 06 BSACHATL NpoLecchl MeTabonnama;
- UICMONb30BaTh COBPEMEHHYIO annapatypy npu pabote ¢ 6uonormyeckumm o6 bekTamu.

JlonxeH BnaneTb:
- MeToaamu paboTbl C LMTONOrMYECKUMY 06 bEKTaMM, B TOM YUCIIE MUKPOMPENapupoBaHMEM 1 MUKPOCKOMUPOBAHUEM;

- COBPEMEHHbIMUN 3KCMNMEepUMeHTalbHbIMK MeTO0aMu pa6OTbI ¢ buonornyecknmm obbekTamu.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

- NPUMEHATb 3HaHMe NpPpUHUMNOB KNETOYHOM opraHmsauunmn 6uonornyeckmx 06'beKTOB, 6VIOCDI/I3VILIGCKI/IX n
BUNOXMMUYECKIX OCHOB, MeMépaHHbIX npoueccoB N MONEKYNAPHbIX MEXaHN3MOB XN3HeNeATe/IbHOCTA

- MPUMEHSTb COBPEMEHHbIE 3KCMNEPVMEHTANbHbIE METOLbI PaboThl ¢ 6roNorMyeckMm 06 bekTamu B MONEBbLIX U
nabopaTtopHbIX YCNOBUSX, HABbIKM PaboTbl C COBPEMEHHO annapaTtypoii

- BNageHvst metogamu paboTbl C LUTONOMMYECKMMU 06 bEKTAMI, B TOM HIC/IE MUKPOMNPENapUpPoBaHEM 1
MUKPOCKOMUPOBaHNEM

- MPUMEHSITb NPVHLUMbI CTPYKTYPHOW 1 (YHKLIMOHANBHOM OpraHm3aumm 61onormieckux 06 bekToB 1 BNafgeHNeM
3HaHVEM MEXAHU3MOB FOMEOCTATUYECKON perynsuum;

- BNafieHnsl OCHOBHbIMU (PV3NONIOrMYECKUMY METOAAMM aHaNn3a Y OLEHKM COCTOSIHUS XKUBbIX CUCTEM

- K caMoopraHunsaumm n caM006pasoBaHmo

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

LaHHasa oucumnnmHa (Mogynb) BKNtodeHa B padgen "61.B.0M.8 OucumnnmHbl (Mogynu)" OCHOBHOM NPOGIECCMOHASBHOW
obpaszoBatenbHoii nporpammel 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMs Npodpunsammu noarotosku) (bronorus un
XUMUS)" 1 OTHOCUTCS K 06513aTENbHBIM ANCLUMIMHAM.

OceauBaetcsa Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eauHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs
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Mporpamma aucumnnuHbl "Lintonorus"; 44.03.05 "Meparoruyeckoe 06pasoBaHune (C ABYMS NPOPMASMU NOLrOTOBKK)".

O6was TpynoEMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 42 4aca(oB), B TOM Yucie nekuun - 18 yaca(os), npakTnyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 24 yaca(oB), KOHTPO/b CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 30 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 1 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 Monyns Cemectp (B yacax) pa6orta
MpakTuyeckmelllabopaTtopHble
flekuuu 3aHATUA paboTbl
Tema 1. Knetka - anemeHTapHas
1.leonHnua xmeoro. KnetoyHas 1 2 0 2 2
andpdepeHumnposka
2.|Tema 2. MeToabl LMTONOrNN 1 2 0 2 4
Tema 3. Llutonnasma n ee
8. CTPYKTYPHbIE KOMMOHEHTDI 1 6 0 8 8
4.[Tema 4. S1opo 1 €ro KOMMNOHEHTHI 1 2 0 4 4
Tema 5. BHyTpUKNeTo4Hble
5 BroxmMmyeckme peakumm 1 2 0 2 6
6./Tema 6. [leneHne Knetku 1 4 0 6 6
Toro 18 0 24 30

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. MembpaHbl knetku. KnetouHasi noBepxHOCTb. [MNKOKaNNKC XUBOTHON
kneTkun. KnetoyHas obonoyka pacTeHuii: XMMUYEeCKniA CocTas, CTPOEHME W dDYHKLMM, POb NnasMaTtniyeckoin MmembpaHbl B
MOCTPOEHUW KNETOYHOW cTeHkU. Kancynbl 6akTepuii.

Me>XKNeTo4YHblE KOHTAKTbl U UX TWTMbl Y MHOFOKIETO4YHbBIX OPraHM3MOB: aAre3voHHbIE, 3aMblKaloWwme 1 NPOBOASILME.
CneunannsmpoBaHHble CTPYKTYPbl MEXKIETOYHbIX KOHTAKTOB (4ECMOCOMbI, WENEeBULHbIE KOHTAKTbl XXMBOTHbBIX KNETOK 1
nnasMoLeCMbl PACTUTENbHbIX, CUHANTUYECKME KOHTAKThI). CneunannsmpoBaHHble CTPYKTYPbl KNETOYHOW NOBEPXHOCTM
(MUKPOBOPCUHKM, OCOBEHHOCTU CTPOEHNS MAKOTHOMO U HE3MSIKOTHOFO HEPBHOIO BOMOKHA).

BaKYOﬂﬂpHaﬂ cucTeMa KNeToK, ee KOMMOHEHTbI, PYHKLUN 1 NX B3aUMOCB4A3b.

SHponnasmaTtnyeckas cetb. Komnneke onbaxu, CTPOEHUE 1 PACMONOXEHNE B KNETKAX PACTEHWIA N XUBOTHBIX.
Nusocombl. Cchepocombl - MeMBpaHHbIE Ny3biPbKX PACTEHWIA, HAKANAMBAKOWME Macna.
MepokcucoMbl - MeMOpaHHbIe CTPYKTYPbI KNETOK PACTEHUI 1 XMBOTHbIX, HE CBSI3aHHbIE C BaKyosSIpHOM CMCTEMO

knetok. OCOBEHHOCTN CTPOEHNSI, CMOCOBHOCTb K CaMoyABOeHUI0. PyHKLMOHaNbHas 0COBEHHOCTD - yHacTue B
MeTabonmame nepekncen.
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Mporpamma aucumnnuHbl "Lintonorus"; 44.03.05 "Meparoruyeckoe 06pasoBaHune (C ABYMS NPOPMASMU NOLrOTOBKK)".

Pubocombl. MutoxoHaopun. XnoponnacTbl, XpOMONAacThbl, neikonnacTtbl, nponnactuasl. OnopHo-aBuraTensHas cuctema
knetkun. MukpodgounameHTbl, MUKPOTPYBOUKM 1 NPOMEXYTOUHBIE dounameHTbl. ObLime YepTbl CTPOEHUS 1 (PYHKLIAN.
AKTVHOBbIE (hunameHTbl. CTpoeHMe, yyacTue B 06pasoBaHny CKENETHbIX CTPYKTYP M COKPATUMOro annapata KneTku,
yyacTve akTMHOB U MMO3UHOB B 3TUX MpoLeccax, y4actTue MMKponnamMeHToB B OBUXEHUN OpraHenn, CTpoeHue
MMOGOUOPUNNBI MONEPEYHO-NONOCATOrO MbILEYHOrO BOMIOKHA, CXEMA MbIWEYHOrO COKPAaLLEHMS COrNacHoO Moaenu
CKONb3AWNX HUTER. [TpoMexyToUHblE dounameHTbl. OcobeHHOCTM opraHm3auun. CneundryHocTs 6enkos
NPOMEXYTOYHbIX (PUNAMEHTOB ONS KNETOK pasnuyHbIX TKaHer. [MpoMexyToyHble ounamMeHTbl - OnopHas cuctema KneTok
XUBOTHbIX. MukpoTpyboukn. CTpoeHme, XuMniYeckuii coctas, 6enku TybynmHel. LIeHTpbl opraHu3aumum MUKpOTPybouUek,
VX OUHaMUyeckas HeCTabnnbHOCTb. DYHKLUMM MUKPOTPYBOUEK LMTONNasMbl: cTabunmnsaums oopMbl KNeToK 1
OPUEHTUPOBAHHOE OBUXEHWE BHYTPUKNETOYHbIX CTPYKTYP. PECHUYKM U XIYTUKM 3YKapuOTOB, MEXAHU3M OBUXEHMUS,
ponb MUKPOTPYBOUEK B 9TOM npouecce. basanbHble TenbLa peCHUYEK U XIYTUKOB, X CTPOEHNE 1 QoyHKUMK. KneTouHbIn
LLEeHTP, 0COBEHHOCTU B PACTMTENbHbIX U XMBOTHBIX KneTkax. LieHTpuonu, opraHusauus, nokannsaums B KneTke,
YIBOEHWE LIEHTPUOnel, ydacTne B 06pa3oBaHMm LIMTOCKENeTa N3 MUKPOTPYOOUEK B MHTEpAhase 1 BEpeTeHa AeNeHns BO
BpeMs MUTO3a W Melio3a.

BkntoyeHns umtonnasmbl 1 BEWECTBA 3anaca B PaCTUTENbHbIX U XUBOTHbIX KneTkax.
Tema 4. 40p0 U ero KOMMOHEHTbI

SAnpo NHTEPA3HO KNETKM - MECTO XPaHEHWS FTEHETUYECKOW UHCPOPMaLIMK, e€ YABOEHWS U HaYana peanmaaumm.
BsanmocBsiab sigpa v untonnasmel. Obwas Mopdponorus sapa Ha CBETOBOM U 3IEKTPOHHO-MUKPOCKOMNYECKOM YPOBHE.
OcHoBHbIE KOMMOHEHTHI SApa: saepHas 060nouka, SAepHbIA COK, XPOMATVH, SAPbIWKO U SAEPHbIA 6ENKOBLIA MaTPUKC.

XpoMaTrH - OCHOBHOW CPYHKLIMOHAMBHbIA U CTPYKTYPHbIA KOMMOHEHT MHTEPdpa3HOro siapa. XpoMaTH AMdpdoy3Hbli 1
KOHOEHCVPOBaHHbINA (FMbIOKM, XPOMOHEMBI, XPOMOMEPbI, 30HA NMPUCTEHOYHOIO XPOMaTuHa). XuMuieckasi opraHmusaumst
xpomatuHa: JHK (yHukanbHble 1 MOBTOPSIOWLMECS MOCNEA0BATENbHOCTY - YACThle Y YMEPEHHbIE MOBTOPLI), 6enok
(rucToHbl 1 HerncToHoBble 6enku), PHK. CTpykTypHas opraHn3aumns xpoMatuHa: HyKneocoMbl, Hylieomepbl,
aneMeHTapHas dombpunna xpomaTnHa, ynakoska combpunn ¢ nomMoLLbio HErMCTOHOBLIX 6EMKOB, Cynepcnupaniaaumns
XpOMaTUHOBbIX oubpwnn. MNpocTpaHCTBEHHAS OpUeHTaumsa XpoMaTHa BHYTPU S4pa, ynopsiLo4eHHOCTb PacronoXeHus,
CBA3b C A0epHoi 060104KOoN. DYHKLIMOHANbHASA aKTVBHOCTb XPOMAaTUHA B CBSI3U CO cTeneHbto ynakoekn JIHK B HeM.
SyXpoMaTuH U reTepoxpoMaTiH (KOHCTUTYTUBHBIN U goaKybTaTUBHBIN). I3MEHEeHNS CTPYKTYPHOM 1 dOyHKLMOHANBHON
opraHusauum xpoMaTuHa npu NoAroToBKe KNeTok K AeneHuto.

Xpomocombl. Mopghonorms XxpoOMoCOM BO BpEMS MMTO3a B Mpodpase, metadpase, aHagase v Tenoase. Popma,
pasmepebl, KonmyecTso xpomocoM. KapuoTun. AunnovaHbii v ranionaHelii Habop XpoMocoM. 'omMonoruyHele
XpoMocombl. CTPOEHVE XPOMOCOM BO BpEMS MeTadpasbl: XpoMaTnaa, rmnotesa ob 04HOHUTHATOWM opraHn3aumm
XpoMaTtunibl, LeHTpoMepa, KNHETOXOP, TENOMEpPHbIE paioHbl. PYHKUMK YKa3aHHbIX panoHOB XpOMOCOM. CTPYKTYPHbINA
nepexon XpoOMocoMa - XPOMaTVH B CBSA3M C dpasamu KneTouHoro umkna. OcobeHHocTn pennukaumm OHK B cocTase
xpomaTtuHa. Penpogykumsa xpomocoM. Nonnnnonauns. PyHKLMOHANbHAS aKTUBHOCTb MUTOTUYECKMX N MHTEPMa3HbIX
XPOMOCOM.

Appbiwko. Mopdhonorns aapbiwka B CBA3U € OYHKLMOHANBHOW akTUBHOCTbLIO KNeTkn. Xumudeckuin coctas: JHK,
pubocoMHble PHK, 6enok. YnbTpacTpyktypa (pnbpunnsipHblid U rpaHynsipHblii KOMAOHEHT, OUBPUNASIPHBIA LEHTP,
KOHIEHCUPOBaHHbI XpoMaTtuH, maTpukc). ObpasoBaHue aapblwka Ha XpoMocoMax. PMBoCoMHble reHbl, 0cO6eHHOCTH
opraHm3aumm n pyHKUMOHUPOBaHMS. Jlokanuaaums pnboCoMHbIX reHOB Ha XpoMocoMax. Mpouecc TpaHCKpunuum 1
cospeBaHust pubocomHoin PHK. dopmmposaHue cybbeneHnl pubocom 1 nx Bbixod B LuTonnasmy. ViameHeHve sapblwka
BO BpeMsa Mnto3a. AMnaMdmkaumns sapblika B CO3peBatoLmx ooumTax.

HepunbocomHble npoaykThl sapa. TpaHckpunums HepMOOCOMHBIX FeHOB, Mopgoonorus PHIM-KOMMNOHEHTOB.

9|,u,epHa9| O6OJ'IOLIK8., HApPy>XHas N BHYTPEHHAA MeM6paHbI, nepuHykneapHoe NpocTpaHCTBO, KOMMNEKC Nnop.
CDyHKLI,I/IOHaJ'IbHaFI aKTUBHOCTb ﬂﬂ,epHOIZ obonoyku. O6MeH BellecTs Mexnay aapom 1 umTonnasmoi. Cesi3b ﬂﬂ,epHOVI
060no4ku ¢ XpOMaTUHOM U MeM6paHHbIMI/I CTPYKTypamMun umtonnasmbl. 9|,u,epHa;| obonoyka Bo BpeMmsa neneHnsa KneTku.

SlnepHbIil COK - kKapuonnasma - BHYTPEHHSIS cpeaa saapa.

SlnepHbiin 6enKoBbIN MaTPUKC - OMBPUNNSPHDBIA 6eNKoBbIN Kapkac sapa. Ero ponb B NpocTpaHCTBEHHOW OpueHTauumn u
opraHusaummn goyHKLMOHaNbHOM aKTMBHOCTU XpoMaTuHa.

Tema 5. BHyTpuKneTouHblie 6MOXMMMYECKME peakLun

OCHOBHbIE MOHATUS O XMMWYECKOI OpraHn3aumm KNneTok: Boaa, HeopraHnyeckne n opraHnyecKkmne NoHbl, yrneBoabl,
nunuapl, 6enku, HyknenHosble kucnotol - OHK, PHK n AT®.

OcHoBHoW nocTynat kneto4Hoin 6uonorum (OHK — PHK — 6enok) v aTanbl ero peanusauun B knetke. Obwme
npenctasneHus o ctpoerHun monekyn OHK, PHK v 6enka. AHK kak HocuTenb HacnencTBEHHOM MHGPOpMaLMK, OCHOBHbIE
npuHUMNbl penankaumn. MNoHsaTe o reHe n reHeTnyeckom koge. Tpw tuna monekyn PHK, nx ponb B 6uocuHTe3e benka.
Obwas cxema brocnHTesa 6enka. PepmeHTbl, UX MHOroobpasuve 1 ponb B NpoLeccax cnHTesa B knetkax. AT® kak
OCHOBHOW HOCUTENb 3HEPrUn B KNeTKax.

OcHoBHasg hyHKLMS XxnoponnacTos - poTocnHTe3. Ponb xnopodunna n aHeprum CONHEYHOro CBeTa B npouecce
gooTocuHTE3a. 3Ha4YeHne OoToCcuHTE3a B Npupoae. CeetoBas hasa - poTookncneHne Boabl, CUHTE3 ATD 1
BOCCTaHOBNEHHOWN chopmbl HALL®D. TemHoBas hasa - CUHTE3 CNOXHbIX OPraHNYeCcKNX CoeanHEHWA Npy NOrnoweHnn
yrnekmcnoro rasa c y4actnem monekyn AT®.

naBHas pyHKLNA MUTOXOHLPWI - cHTE3 AT® B pe3ynbTaTe NPOLECCOB OKUCNEHUS OpraHNYeckmx cybcTpaTos 1
hocchopunmposanuns ADP. Ponb MaTpukca 1 MeMBpPaHHbIX CTPYKTYP MATOXOHLPUIA B 3TUX npoueccax. MoHsTre 06
9NEeKTPOHHO-TPAHCMOPTHOM Lenu n ATdD-cuHTeTasHoM komnnekce B coctase kpucT. OHK, PHK, pnbocombl
MUTOXOHOPUIA.
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Tema 6. [leneHue Knetku

MwuTO3 - OCHOBHO TVN AEeNeHNs KNETOK 3yKapuoT, ero bronormyeckuii cMoicn. dasbl MUTO3a, UX XapakTepucTrka u
NPOLONXMUTENBHOCTb. I3MEHEHE MOPCPONOrMm KNETKM BO BPEMS MUTO3a, U3MEHEHMUS SOEPHBIX CTPYKTYP,
hOpPMMpPOBaHME MUTOTUYECKOrO annapara, U3MEHEHUS LMTOMNAa3Mbl, ee opraHenn. MexaHuaMm LBUXEHUS MATOTUYECKUX
xpomocoM. LintokunHes, ero 0cobeHHOCTM B KNeTkax pacTeHnin 1 XMBOTHbIX. OTKPbITLIA 1 3aKPbITbIli MUTO3. DHOOMMUTOS.
Comartunueckas nonunnongus. NMonmTeHHbIe XPOMOCOMbI, 0COBEHHOCTY OpraHn3aumm n yHKLMOHUPOBaHWs. MNaTtonorus
MUTO3a, (DaKTOPbI, BbI3bIBAIOLLME NATONOrMYECKUE UBMEHEHNS B KNETKE BO BPeMst M1TO3a. MprHUMMbLI perynsumm
PasMHOXEHUS KNeTOK. 310Ka4YeCTBEHHbIA POCT KaK NMPUMEP HapyLWeHWs PErysunm pasMHOXEHNS KNETOK.

Mefito3. Ero 6ronorudeckoe aHaveHve. Otanyne Meriosa ot Mutosa. OcobeHHOCTM npouecca. [Nepsoe u BTopoe
neneHve melosa. dDasbl Meito3a, ux xapaktepuctrka. KoHbloraums roMonornyHbIX XpOMOCOM, CUHANTOHEMHbI
KOMIMNEKC, KPOCCUHrOBEp U ero posfb B UHAUBMOYANIbHON M3MEHUYMBOCTU OpraHnama. Xunasmbl, X MPOUCXoXOeHMe.
XpOMOCOMbI TVMa NaMnoBbIX WETOK, CTPOEHNe, 0COBEHHOCTU PYHKLIMOHMPOBAHUA. Peaykuus uicna XpoMocoM,
hopMUpOoBaHME rannonaHbIX KNeTok. Tumbl Menosa: 3UroTHbIN, raMeTHbIN 1 NPOMEXYTOUHbIA. YepeaosaHue raniounaHomn
1 OUMNNOVOHON goas B XU3HEHHOM LUKNe NpeacTaBuTenei pasHblX CMCTeMaTMYeckux rpynmn. Passutie nonosbixX KNeToK y
MOKPbITOCEMEHHbIX PACTEHWUIA: Mera- 1 MUKPOCMOPOreHes, MblfbLeBOe 3ePHO, 3apo/biliesblii MelwoK. MNoHsATHE 0
[BOVIHOM OM040TBOPEHNN Y BbICLINX PACTEHMWIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTENbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB heaepanbHoro rocyiapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pa3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpusonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLOYNI0)

®DOHLI OLIEHOYHbIX CPEACTB MO AUCUMNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpPaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPEACTB COAEPXNTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTataM 0By4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onrcaHve nopsaaka NPUMEHEHNs 1 NpoLleaypbl OLEHNBAHNS ANS KaXA0r0 OLEHOYHOro CPeACcTBa;
- KpUTEPUM OLIEHNBAHNS NS KX 00 OLEHOYHOro CPEeaCTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataMm, 3aaHns pasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. MepeyeHb nuTepatypbl, HEO6XO0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucuMnnnHbI (MOoyNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnagnarensamu;
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

EouHoe okHO pocTtyna K nHGopmaLmMoHHbIM pecypcam ? Liutonorug - http://window.edu.ru/catalog/?p_rubr=2.2.74.2.22
CrteonuHckas H.C. Untonorus. - M.: MNMpometen, 2012 - - http://avidreaders.ru/book/citologiya.html
Yy4ebHuku no umtonoruu - http://booksee.org/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekumu KoHcnekT nekunin BonxeH cofepXaTb Ha3BaHWe TeMbl, MnaH nekumun. Matepuan KOHCNeKTUpyeTcs
KpaTtko, MoCNenoBaTefbHO, C BblAENEHNEM OTAENbHBIX BOMNPOCOB TEMbI. [TOBLICUTb CKOPOCTh
KOHCMEKTUPOBAHUS MOXHO UCMONb3ys 0BWENPUHATLIE COKpalLeHus, abbpeBunaTypbl, CXEMbI.
OCHOBHbIE TEPMUHbBI PEKOMEHAYETCS BblAENsTb. [pu MCNONb30BaHUM NHTEPAKTVBHLIX METOAOB
TpebyeTcs yuactue ctyneHTa B 06cyXaeHun Mmateprana, 060CHOBaHN BbIBOLOB, NPELNOXEHHbIX B
XO[le U3NOXEHMWS NEKLUMOHHOro Matepuana.

nabopatopHble| Llenbto nabopaTopHbIX 3aHATUIA SBNSieTCs cucTemaTnaaumnst u o6obLeHne 3HaHuii No nsyvyaemor Teme

paboTbl unu pasgeny, opMmMpoBaHue ymeHuii pabotaTtb MUKPOCKOMOM, MUKporpenaparamu, ¢
OOMNONHUTENBHBIMU UCTOYHUKAMK MHCDOPMALLMK, CONOCTaBNATb U CPaBHMBATb, BbICKAa3biBaTb CBOIO
TOYKY 3peHus 1 T.n. Moarotoska K nabopaTopHbIM 3aHATUAM NPeanonaraeT caMoCTOSTENbHYIO
npopaboTky y4ebHol nuTepatypbl, NEKUMIA N MIHTEPHET-UCTOYHUKOB MO CCPOPMYINPOBAHHBIM
BonpocaM. B cnydyae 3aTpynHeHUn cpopMynupynTe BONpoC 1 3afante ero npenogasartento Ha
nabopaTopHOM 3aHSTUN.

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

TenbHas goopMam 3aHSTUIA, TaK 1 BbINOSIHEHNE OTHAENbHbIX 3a4aHui B npouecce pa3bopa TeopeTnieckmx

paboTa MONIOXEHUI B X0e NPOBeAeHUs 3aHsTUiA. BHeayantopHas camocTosiTenbHas paboTa BkoHaeT
npopaboTKy KOHCMEKTOB NpeablaylWwmx NeKUui, BoIMOMHEHE 3a4aHUiA B pamMkax NnoaroToBKy K
nabopaTopHbIM 3aHATUSIM, KOHCMEKTUPOBAHWE MaTepuana no Bonpocam, BeIHOCUMBIM Ha
camocTosiTeNibHOe uayveHme. Mpu HeobxoAMMOCTH, PEKOMEHAYETCS MPOBOANTL NPOBEPKY TEPMUHOB,
MOHSATUIA C MOMOLLbIO SHUMKIONeaWiA, CnoBapei, CNPaBoO4YHKOB C BbIMUCbIBAHWEM TONKOBAHWIA B
TeTpagb.

3avert Mpv NoaroToBke K 3a4eTy HE0OXOANMO ONMPAaTbCS HA PEKOMEHJOBaHHbIE NUTEPATYPHbIE UCTOYHUKM,
MaTtepuan nekumi n nabopatopHbIX 3aHATUIA, obpasoBaTenbHble MHTEpHEeT-pecypckl. Heobxoaumo
CTPYKTyp1pOBaTh BECb MaTepuan, peKoMeHoyeTCs Mo Kax,A0My BOMPOCY COCTaBUTb KPaTKui
OMOPHBIVi KOHCMEKT, COCTABUTb CIOBapPb KIHOYEBbIX TEPMUHOB. L1151 NOBbIWeHNUS 3g0OEKTUBHOCTH, MO
Mepe NoBTOPEeHUs MaTeprana, Heo6Xo4MMO NPOBOAMTL aHaNM3 B3aUMOCBSI3N Pa3NINYHbIX pa3aenos
LMCUWMVHBI.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJIOMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaoUYas nepeyeHb NporpaMMHoro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAMHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.

MynbTuMeouiiHas ayauTopus.

CneuwvanunsmposaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 44.03.05
"Meparormyeckoe obpasoBaHue (C AByMS NPOuNsSMK NOAroTOBKM)" U NPOchunio NoAroToBkun "bBuonormus n xumus".
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Mporpamma aucumnnuHbl "Lintonorus"; 44.03.05 "Meparoruyeckoe 06pasoBaHune (C ABYMS NPOPMASMU NOLrOTOBKK)".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.8 Lintonorns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPOdoMNsaMmM NOArOTOBKM)
Mpodhunb noarotoskun: buonorns n xumms

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasosBaTenbHoi 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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Mporpamma aucumnnuHbl "Lintonorus"; 44.03.05 "Meparoruyeckoe 06pasoBaHune (C ABYMS NPOPMASMU NOLrOTOBKK)".
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)
Mpodhunb noarotoskun: buonorns n xumms

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatenbHoi 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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