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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma ancumnnuusl "Lntonorma”; 06.03.01 Buonoruns; aoueHT, K.H. (aoueHT) AdoHnHa E.A.

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 NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CMNOCOBHOCTbIO K caMoopraHm3aumm 1 camoobpasoBaHmio
OriK-4 CNOCOBHOCTLIO MPUMEHSATb NMPUHLIMIBI CTPYKTYPHOR 1 (YHKLMOHANBHOM

opraHn3auunm 6uonormyecknx 06bEeKTOB U BNageHMEM 3HAHNEM MEXaHN3MOB
roMeocTaTtMyeckon perynaumm; BnageHneM OCHOBHbIMU OU3NO0NOrMYeCKUMin
MeTonamMn aHanm3a  oUueHKN COCTOAHUA XNBbIX CUCTEM

OrIK-5 CMOCOBHOCTbIO MPUMEHSATD 3HAHME NPUHLIMIOB KNETOYHOR OpraHm3aumm
Bronornyecknx 06 bEKTOB, BUOPN3NHECKNX 1 BUOXMMUYECKMX OCHOB,
MeMBpPaHHbIX MPOLLECCOB 1 MONEKYNSIPHBIX MEXaHN3MOB
PDKn3HenesaTenbHOCTH

OriK-6 CMOCOBHOCTbIO MPUMEHSITb COBPEMEHHBIE SKCNEPUMEHTaNbHbIE METOAbI
paboTbl ¢ 6BrionormyecknmMy o6 bekTamMu B NoneBbix U nabopaTopHbIX
YCNoBMSAX, HABbIKU PaboTbl C COBPEMEHHOM annapaTypoi

BbINyCKHMK, OCBOMBLUIMIA UCUMMANHY:
JlonxeH 3HaThb:

- NPVIHLMNbBI KNETOYHOM OpraHn3aumnn XnBbix 06 bEKTOB, NMOMOXEHNS KNeTOYHON B1oNornm, CTpoeHve 1 CBOCTBa
OCHOBHbIX OPraHW4ecKmX BELLECTB XMUBbIX OPraHM3MoB, OCHOBHble MeTabonnyeckmne npoLecchl, npotekatolme B
XMBOW KneTke;

- CYWLHOCTb 3KCNEPUMEHTAaNbHBIX METOAO0B PaboThl ¢ BuonormyeckmMm obbektTamm (Mo oTpacnsam buonoruv) B
nabopaTopHbIX 1 NMONEBLIX YCNOBUSIX.

JonxeH ymeTb:

- nccnenoBatb UMTONOrnYeckmne o6bekThl, 06 BSACHATL NpoLecchl MeTabonuama;
- UICMONb30BaTh COBPEMEHHYIO annapatypy npu pabote ¢ 6uonormyeckumm obbekTamu.

JlonxeH BnaneTb:

- MeTogamu pa6OTbI C umntonormn4eckmnmm O6'beKTaMVI, B TOM 4Yucne MmkponpenapmposaHnem n MMKPOCKONMNpPOBaHNEM;
- COBPEMEHHDbIMUN 3KCMNMEepunMeHTallbHbIMA MeTOoaMu pa6OTbI ¢ buonornyecknmm obbekTamu.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
- NMPUMEHSTb 3HaHVE NMPUHLMUMOB KNETOYHOW OpraHn3aummn 6ronorniecknx 06 bekToB, BoOU3NYECKUX U
6VOXUMUNYECKMX OCHOB, MEMOPAHHbIX NMPOLIECCOB Y MONEKYNSIPHBIX MEXAHN3MOB XU3HEAEATENbHOCTH

- MPUMEHSTb COBPEMEHHbIE 3KCMNEPVMEHTANbHBIE METOLbI PaboThl ¢ BroNOrMyeckMm 06 bekTamu B MONEBbLIX U
nabopaTtopHbIX YCNOBUSX, HABbIKM PaboTbl C COBPEMEHHO annapaTypoii

- BNageHvst metogamy paboTbl C LMTONOMMYECKMMU 06 bEKTAMU, B TOM HIC/E MUKPOMNPENapupoBaHEM 1
MUKPOCKOMUPOBaHNEM

- MPUMEHSITb NPVHLUMbI CTPYKTYPHOW 1 (YHKLIMOHANBHOM OpraHm3aumm 61uonormieckux 06 bekToB 1 BNafgeHeM
3HaHVEM MEXAHU3MOB FOMEOCTATUYECKON Perynsuum;

- BNafieHnsl OCHOBHbIMU (PV3NONOrMYECKUMY METOAAMMN aHaNn3a 1 OLEHKM COCTOSIHUSI XKUBbIX CUCTEM

- K caMoopraHunsaumm n caM006pasoBaHmo

2. MecTo AMCUMNINHDBI B CTPYKTYPE OCHOBHOW NpodpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus

JaHHas yyebHas ancumnnunHa BktoyeHa B pasaen "bB1.6.05 OucumnnuHbl (Moaynn)" OCHOBHON NPOddeCccuoHanbHo
obpaszoBatenbHoii nporpammel 06.03.01 "Bronorus (Obwas 6uonorust)" n oTHocuTcs K 6a3oBoi
(0bwenpodeccuoHanbHoM) YacTu.

OceauBaetcsa Ha 1 kypce B 1 cemecTpe.
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Mporpamma ancumnnuusl "Lntonorma”; 06.03.01 Buonoruns; aoueHT, K.H. (aoueHT) AdoHnHa E.A.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 42 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 24 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositensHas pabota - 30 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMMANHLIL: 3a4eT B 1 cemecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Bupbl n yacbl
KOHTaKTHOW paboThbl,
Paspenbl oMcuunanHbl / X TPYAOEMKOCTb CamocTtosiTenbHas
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
Tema 1. Knetka - anemeHTapHas
1.|leamHunua xueoro. KnetoyHas 1 2 0 2 2
OoudodpepeHumnpoBka
2.|Tema 2. MeToabl LMTONOrNN 1 2 0 2 2
Tema 3. Llutonnasama n ee
8. CTPYKTYPHbIE KOMMOHEHTHI 1 6 0 8 8
4.[Tema 4. opo 1 €ro KOMNOHEHTHI 1 2 0 4 4
Tema 5. BHyTprKneTo4Hble
5 BroxuMmnyeckne peakuum 1 2 0 2 6
6./Tema 6. leneHne knetku 1 4 0 6 8
NToro 18 0 24 30

4.2 CopepXxaHue QUCLMUNNNHDI
Tema 1. KneTtka - anemeHTapHasa eavHuua xusoro. KnetouHas audpdpepeHuUmpoBka

MpenmeT 3a4ayn LUMTONOMM, MECTO LIMTONOTMK B cucTeMe BUONormiecknx oucumnnmvi. Kpatkas nctopust passutus,
3Ha4yeHne MeToanyYeckux Noaxoos Ans nporpecca Hayku. CTaHOBNEHME NPUHLMMNOB CBETOBOW MUKPOCKOMMUN.
HakonneHne Hay4HbIX OaHHbIX 1 0000LIEHNE 3TUX OaHHbIX B BUE CO34aHNs KNEeTOYHOM Teopun B ee HayanbHoM
BapvaHTe. [lanbHelilee passnTie KNeTOYHON TEOPUM 1 ee COBPEMEHHOE COCTOSIHME.

MpokaproTbl 1 3yKapmroThl, rMnoTesbl 06 1x nponcxoxaeHun. OBLwKiA NnaH CTPOEHMS! KNEeTKN Ha CBETOBOM 1
9NEeKTPOHHO-MUKPOCKOMNYECKOM YPOBHE. TOMONOrNsSi B CTPOEHNM KNETOK Pa3HbIX CUCTEMATUHECKMX Fpym.

MoHsTME 0 audddpepeHUMpPOoBKe KNeToK, 06 X MOPAIONIOrM4eckoM MHOroobpasmm B CBSI3N C BbINOMHAEMbIMU GOYHKLIMSIMU.
B3anMocBsi3b NPOLIECCOB AeNeHns KNeTok U auddgepeHLIMpoBKu.

Tema 2. MeToab! uuTonornm

MeTonbl uutonormu. CeeTtoBas Mukpockonus. Mukpockonuyeckas TexHuka. Obwme n cneunguyeckme MetToabl
oKpawwmBaHns. MPUXN3HEHHOE N3yUeHNe KNETOK. DNeKTPOHHAs Mukpockonus. MpuHumn paboTbl TPAHCMUCCUOHHOMO
SNEKTPOHHOro MMkpockona. N3y4eHne cpes3oBs KNeTokK, CKOMOB NOBEPXHOCTU, N30IMPOBAHHbLIX CTPYKTYP U MOAEKY.
CkaHupytowas anekTpoHHas MMKPOCKOMNUSl, ee BO3MOXHOCTWU. MeToabl aBTopaaunorpadoun KneTo4HbIX KynbTyp,
andopepeHLmanbHOro LeHTpudyrmpoBaHns, UMMYHOLIMTOXUMAWN.

Tema 3. Liutonnasma n ee CTPYKTYPHbI€ KOMMOHEHTbI

vanonnaama - BHYTPEHHSS cpena KneTku. Ee domanko-xuMmnyeckne CBOWCTBa, CTPYKTYpa, oyHKUMU. MoHsTrE 0
KNeTo4HOM roMeocTase.

MembpaHbl knetku. Oblwme cBoiicTBa Bcex MeMbpaH. Mnasmatunyeckas MembpaHa (nnasmanemma), XMmn4eckmii
cocTaB.CTpoeHune MembpaH. CeoiicTBa 1 doyHKUMM MembpaH. KneTtoyHasi noBepxXHOCTb. MMKOKaIMKC XMBOTHOM KNEeTKM.
KnetouHas obonoyka pacteHnit: XUMUYECKMA COCTaB, CTPOEHME 1 CPYHKLLUW, PONb NNa3MaTuyeckolt MembpaHsl B
MOCTPOEHUN KNETOYHOW cTeHkW. Kancynbl 6akTepui.

MeXKneTo4YHble KOHTaKTbl 1 UX TUMbI Y MHOIoKNneTo4YHbIX opraHn3moB.
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SHponnaamaTtnyeckas cetb. Komnnekc MNonbaxu. Jluzocomel. Cgpepocomel. Mepokcmcombl. Pubocomel. MUToxoHapuM.
Mnactnibl KNeTok pacTeHnin. ONopHo-aBMraTenbHas cuctema knetku. MyukpodomnameHTbl, MUKPOTPYOOUKM 1
NMPOMEXYTO4HbIE PMNaMeHTbl. PECHUYKIM 1 XTYTVKW 3yKaproTOB, MEXaHN3M ABUXEHWS, pOflb MUKPOTPYOOUEK B 3TOM
npouecce. LieHTpronwn, opraHnsauus, nokanuaauns B KneTke, yaBOEHNe LIeHTpUone, y4iactre B 06pasoBaHum
uMTOCKENneTa u3 MMKpoTpybouek B MHTEpPGDA3e 1 BepeTeHa AENeHUs BO BPEMS MUTO3a 1 Meiio3a.

BknioyeHns untonnasmbl 1 BewecTea 3anaca B PaCTUTENDbHbIX N XNBOTHbIX KNeTkax.

Tema 4. 40po N €ro KOMMOHEHTDI
OCHOBHblE KOMMOHEHTbI Siapa: saepHas 06ono4ka, SAepHbIi CoK, XPOMaTWH, SOPbIWKO U SAepHbI 6enKoBbIi MaTpUKC.

XpoMaTuH - OCHOBHOM COYHKLMOHANbHBIA N CTPYKTYPHbIA KOMMNOHEHT MHTepdasHoro sapa. Xpomocomel. Mopdoonorums
XPOMOCOM BO BpeMs MMTO3a B npodpase, metadpase, aHaase n Tenogase. dopma, pasmepsbl, KOMMHECTBO XPOMOCOM.
KapwvoTtun.

Appbiwko. Mopdhonorns aapbiwka B CBA3U C OYHKLMOHANBHOW akTUBHOCTbLIO KNeTku. Xumudeckuin coctas: JHK,
pubocoMHble PHK, 6enok. YnbTpacTpyktypa (pnbpunnsipHblid U rpaHynsipHblii KOMAOHEHT, OUBPUNASIPHBIA LEHTP,
KOHIEHCUPOBaHHbI XpoMaTtuH, maTpukc). ObpasoBaHune aapbliwka Ha XpoMocoMax. PMBoCoMHble reHbl, 0cO6eHHOCTH
opraHm3aumm n pyHKUMOHUPOBaHuS. Jlokanuaaums puboCoMHbIX reHOB Ha XpoMocoMax. Mpouecc TpaHCcKpunuum 1
cospeBaHust pubocomHoin PHK. dopmmposaHue cybbeneHnl pubocom 1 nx Bbixod B LuTonnasmy. ViameHeHve sapblwka
BO BpeMs Mnto3a. AMnamdumkaumns sapblika B CO3peBatoLmx ooumTax.

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

9|,u,epHa9| O6OJ'IOLIK8., HApy>XHas N BHYTPEHHAA MeM6paHbI, nepuHykneapHoe NpocTpaHCTBO, KOMMNEKC Nnop.
CDyHKLI,I/IOHaJ'IbHaFI aKTUBHOCTb ﬂﬂ,epHOIZ obonoyku.

SlnepHbIil COK - Kapuonnasma - BHYTPEHHSIS cpeaa saapa.

SlnepHbiin 6enKoBbIi MaTPUKC - OUBPUNNSPHDBIA 6eNKoBbIN kKapkac aapa. Ero ponb B NpocTpaHCTBEHHOW OpueHTauumn u
opraHusaummn goyHKLMOHaNbHOW aKTMBHOCTU XpoMaTuHa.

Tema 5. BHyTpuKneToyHblie 6MOXMMMYECKME peakLumn

OCHOBHbIE MOHATUS O XMMWYECKOI OpraHn3aumm KNneTok: Boaa, HeopraHnyeckne n opraHnyeckmne MOoHbl, yrineBoabl,
nunuapl, 6enku, HyknenHosble kucnotol - OHK, PHK n AT®.

OcHoBHoW nocTynat kneto4Hoi 6uonorum (OHK — PHK — 6enok) v aTanbl ero peanusauun B knetke. Obwme
npenctasneHus o ctpoerHun monekyn OHK, PHK v 6enka. AHK kak HocmTenb HacnencTBEHHOM MHGPOpMaLMK, OCHOBHbBIE
npuHUMNbl penankaumn. MNoHsaTe o reHe n reHeTnyeckom koge. Tpw tuna monekyn PHK, nx ponb B 6uocuHTe3e benka.
Obwas cxema bruocnHTesa 6enka. PepmeHTbl, UX MHOroobpasuve 1 ponb B NpoLeccax cnHTesa B knetkax. AT® kak
OCHOBHOW HOCUTENb 3HEPrUn B KNeTKax.

OcHoBHasg hyHKLMS XnoponnacTos - poTocuHTe3. Ponb xnopodunna n aHeprum CONHEYHOro CBeTa B npouecce
goTocuHTE3a. 3Ha4YeHne OoTocuHTE3a B Npupoae. CeetoBas hasa - poTookncneHne Boabl, CUHTE3 ATD 1
BOCCTaHOBNEHHON chopmbl HALL®D. TemHoBas hasa - CUHTE3 CNOXHbIX OPraHNYeCcKnX CoeanHEHW Npy NornoweHnn
YrNekncnoro rada c yyactuem monekyn AT®.

"naBHas yHKLMS MUTOXOHAPWIA - cuHTe3 AT® B pesynbTaTe NPOLIECCOB OKUCNEHUSI OpraHnMyeckmx cybeTpaTos u
chocchopunmposanuns AOP. Ponb MaTpukca 1 MeMBpaHHbIX CTPYKTYP MATOXOHLPUIA B 3TUX npoueccax. MNoHsTre 06
9NEeKTPOHHO-TPAHCMOPTHOM Lenu n ATdD-cuHTeTasHoM komnnekce B coctase kpucT. OHK, PHK, pnbocombl
MUTOXOHOPUIA.

Tema 6. [leneHue Knetku

MwTO3 - OCHOBHOW TN AENEHNS KNeTok ayKapwoT, ero 6uonoruyeckuii cmbicn. dasbl MUTO3a, NX XapakKTepucTunka u
NnpPoOaONXNTENIbHOCTb. ViaMeHeHne Mopdponornmn KneTkn Bo BpeMsa MUTO3a, U3MEHEHUS S4ePHbIX CTPYKTYP,
popmMmpoBaHne MUTOTUYECKOrO annapara, U3MeHeHUs LmMTonnasmbl, ee opraHenn. MexaHn3M OBUXEHNS MUTOTUYECKUX
XpOMOCOM. LintoknHes, ero 0COBEHHOCTU B KNneTkax paCTeHI/II7I N XUNBOTHbIX. OTKprTbIVI n BaKprTbII7I MUTO3. DHOOMUTO3.
Comatuyeckas nonunnonans. NonnteHHble XPOMOCOMbI, 0CcOob6eHHOCTM opraHusaumm n yHKUMOHNPOBaHUS. Matonorus
MUTO3a, 0akTopbl, Bbi3blBAloWMeE NaToNornyeckne U3MeHeHus B KNneTke Bo BpeMsa M1UTosa. rlpVIHLJ,VII'IbI perynaunn
Pa3MHOXEHNA KNeTok. 3N0Ka4eCTBEHHbIN POCT Kak npuMmep HapylweHuna perynsaunm pa3MHOXeHns KNneTok.

Meito3. Ero 6uonorunyeckoe 3HadeHne. Otnnyne meiiosa ot mutosa. OcobeHHocTM npouecca. [MNepsoe 1 BTopoe
fheneHvie merosa. Pasbl Menosa, nx xapakrepmnctmka. KoHbloraums roMonormyHbIX XpoOMOCOM, CUHANTOHEMHbINA
KOMMNEKC, KPOCCUHIOBEP M €ro pofb B MHAMBUAYANbHOW M3MEHYMBOCTM OpraHn3ma. Xnasmbl, X NpOUCXOX4eHue.
XpOMOCOMbI TVMa NamnoBbIX WETOK, CTPOEHNE, 0COBEHHOCTY CPYHKLIMOHMPOBaHMS. Peaykums ymcna xpoMocom,
oopMUpPOBaHME ranionaHbIX KNeTOK. Tunbl Merosa: 3UroTHbINA, FraMeTHbI U MPOMEXYTOYHbIA. YepenosaHve rannonaHom
1 AUNNONAHON has B XU3HEHHOM LiMKNe npeactaBnteneii pasHbix CUCTEMATUYECKUX rpynn. Passutne nonosbIx KNEToK y
NMOKPbITOCEMEHHbIX PACTEHWIA: MEera- 1 MMKPOCMOPOreHes, NbinbLeBoe 3epHO, 3apoablWeBbl MewWwok. MNoHATHe o
JBOVIHOM OMJIOAO0TBOPEHUN Y BbICILNX PACTEHUIA.

5. MNepeyeHb yue6HO-MeTOOMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAyYIHo)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 rona Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeLeHNS TEKYIWEro KOHTPOMS YCNeBaeMocTu 1
NPOMEXYTOYHOW aTtTecTauum obyyarowmxcs deaepansHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTeNbHOMo
yupexaeHus Boiclero obpasosaHus "KasaHckuii (MprBonxckuit) doenepansHolii yHuBepeuteT"

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4S
NpoBeOEHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOTOBOM aTTecTaumnn obyHalowmxcst jpeaepanbHOro rocyaapcTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasosaHus "KasaHckuii (MpuBonxXcknii) doenepansHbii
yHusepcutet""

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNbHOro 06pasoBaHuns
"KasaHckun (Mpusonxcknin) doegepanbHblil yHUBepcuteT""

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4ebHOM npoLecce 1 yaaneHus anekTPOHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0By4eHus
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero o0bpasosaHus "KasaHckui
(MpwBoONXCKMIA) hepepanbHbln yHusepcutet™

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHWI oByyatomxcst
B dheliepanbHOM rocyaapCcTBEHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boicliero obpasosaHus "KasaHckui
(MpuBonxckuin) henepanbHblil yHuBEpCcUTeT"

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO
06pazosaHus "KasaHckuin (MpuBonxckuit) doefepanbHblil yHuBepcuTeT""

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3aHUEM 3TanoB MX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
KOMMeTeHUun

dran TeMmbl (pa3penbl) AUCLUMIUHDI

Cemectp 1
TeKyLL M KOHTPOIIb

1. KneTka - anemeHTapHas eamHuua xusoro. KnetouHas
aondodpepeHumnpoBka
2. MeTtoabl LMTONOMUM
Mucbmentas pabota 8EK74 » ONK-5, OTIK-6 . |3 LinTonnaama 1 ee CTPYKTypPHbIE KOMMOHEHTbI
4. S1ApO 1 ero KOMMOHEHTI
5. BHyTPUKNETOUHbIE BUOXUMUYECKIE peakLnm
6. leneHune kneTku

1. Knetka - anemeHTapHas eguHuua xmsoro. KnetoyHas
ondodpepeHunpoBka
2. MeTtoapbl untonornn
Q:ggijoprle 8EK7_éOFIK 4, OMK-5, 3. LUutonnasma n ee CTPYKTYPHbIE KOMMOHEHTbI
4. $1opo 1 ero KOMMOHEHTbI
5. BHyTPVKNETOUHbIE BUOXMMUYECKME PEAKLIN
6. [eneHve kneTkn

1. KneTka - anemeHTapHas egnHuua xunsoro. KnetoyHas
AondodpepeHuUmnpoBka
OK-7 , OMK-4 , OMK-5 , 2. Metogpbl uutonoruu
3. Untonnaama u ee CTPyKTYpHbIE KOMMOHEHTbI
Or1K-6
4. 510p0 1 ero KOMMOHEHTbI
5. BHYTprKNeTo4Hble BroxumMmyeckue peakuum
6. HeneHne knetku

3 |Pedoepar
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ddopMa KoHTpons

OueHnBaemble

OrK-6

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. Knetka - anemeHTapHas eguHuua xmsoro. KnetoyHas
) ) ) andbdoepeHLmpoBka
4  |Konnokeuym OK-7, OTK-4,, OTIK-5 , 2. MeToapbl untonornu

3. LUutonnasma n ee CTPYKTYpHbIE KOMMOHEHTbI
4. $1ppo 1 ero KOMMOHEHTbI

3auver

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nuyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnBaHunsA

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns
OTnnyHO XopoLuo Y nosn. Heyan.

Cemectp 1

TeKyL i KOHTPONb

MNMucbmenHas  ([MpaBunbHO BbiNONHEHbI [[paBunbHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHcTprpoBaH  (3agaHuia. MpwucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl owmnobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypOBEHb BNaneHNs MposiBneHsbl
CnocobHoCTM XOPOLUWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnocoBHOCTM NMPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO

NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHuI.
KOHKPETHbIX 3a4aHNIA.

NabopaTopHble |O6opynoBaHKE 1 O6opynoBaHue u O6opynoBaHue u O6opynoBaHue 1

pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaeunbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNETBOPMTENbHAA
NnoAroToBKa. NOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.

W YMEHWS NOMHOCTBIO (U yMeHWs B ocCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
0CBOeHbI. PesynbTar  |0cBOEHbI. PesynbTar N YMEHMNS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He CoOTBeTCTBYeT eé
uensm. Lensam. COOTBETCTBYET eé Lensm.

uensam.

Pedbepar Tema packpbiTa Tema B OCHOBHOM Tema packpbita cnabo. |Tema He packpbiTa.
MOMHOCTbIO. packpbita. MNponoemoHcTprposaHo [[MpoaeMoHCTPUPOBaHO 3
MNpoaemoHcTprpoBaHo ([1poAeMOHCTPMPOBAHO |yOOBNETBOPUTENbHOE  (HEy#OBNETBOPMTENbHOE
NpeBOCX0AHOE xopollee BnageHue BNafeHve MatepranoMm. |BnageHne matepmanom.
BNafeHve MatepranoMm. |Matepmasnom. Wcnonb3oBaHHbIe WMcnonb3oBaHHbIe
Vcnonb3oBaHbl Vcnonb3oBaHbl WCTOYHUKM 1 CTPYKTYypa |MCTOHHMKM
Hagnexauwue Hafonexawue paboTbl YacTUYHO HEeLOCTaTOYHbI.

WUCTOYHUKN B HYXXHOM  |UCTOYHMKM. CTPyKTypa |COOTBETCTBYIOT CtpykTypa pabotbl He
konunyectee. CTpykTypa |paboTbl B OCHOBHOM NOCTaBMEHHbIM COOTBETCTBYET
paboTbl COOTBETCTBYET [COOTBETCTBYET 3apayam. CteneHb NoCTaBNEHHbIM
NOCTaBMIEHHbIM NoCTaBNEHHbIM CaMOCTOSATENbHOCTU 3apayam. Pabota
3apadam. CteneHb 3agadvam. CteneHb paboTbl HU3Kas. HecamoCToATENbHA.
CaMOCTOSATENbHOCTU CaMOCTOSATENbHOCTU
paboTbl BbicOKASs. paboTbl cpenHss.
PernctpaumoHHbin Homep 10167106419 SAEKTPOHHLIH
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dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.

Konnokeuym Bbicokuin ypoBeHb CpenHuii ypoBeHb Hwn3kunih yposeHb HeynosnetsopuTenbHbINA
BMnafeHmsa Matepmanom |BnafeHus Matepuanom |BnaLeHus MatepuanoM |ypoBeHb BNageHus 4
no teme. NpesocxonHoe(no Teme. Xopouwee no Teme. MaTepuvasnoMm o Teme.
yMeHue yMeHne YposnetsoputenbHoe (HeymeHue
doopMynnpoBaTtb CBOM  [(POpMynnpoBaTtb CBOW  [yMeHue dopMynnpoBatb CBOU
MbiCnn, obcyxaaTtb Mbicnv, obcyxaatb goopMynMpoBaTtb CBOU  |Mbicnu, obcyXxaaThb
ONCKYCCUOHHbIE ONCKYCCUOHHbIE Mbicnn, obcyxaaTtb ONCKYCCUOHHbIE
nonoxeHus. NpekpacHo|nonoxeHUs. Xopowo  |BUCKYCCUOHHbIE NONOXEHNS.

OCBOEH MOHATUAHBIN OCBOEH MOHATUNHbIN NONOXeHUS. [MoHATMAHBIN annapat
annapar. annapar. MMOHATUAHBIA annapat  |HEe OCBOEH.
MpooemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YAaCTUYHO. [MpooemMoHcTpupoBaH
BbICOKUI YPOBEHb cpenHuii ypoBEHb MpooemMoHCTpUpoBaH  |HEYLOBNETBOPUTENbHbIN
NoOHMMaHMsa MaTtepuana. [NoHMMaHusa Matepuana. |yooBneTBOpUTENbHbIA  [YPOBEHb NOHUMAHKS
YPOBEHb NOHMMAHWSA MaTepuana.
maTtepuana.
3auteHo He 3auteHo

3auer O6yyatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmincst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Onsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MmaTepuana, fonycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMBKM B BbIMONHEHN
Crpaswicy C BbIMOMHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He

npenycMOTPEHHbIX NPOrpamMmor ANCLUUMANHBDI. cnocobeH NpPoLoNXnTb 0bydeHne unm
NPUCTYNUTb MO OKOHYaHUK YHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnuHe.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XxooMMbie OJ1S1 OLLEHKWN 3HaHUW, YMEHWUH,
HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce
0OCBOeHUsi 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLLU KOHTPONb

1. MnucbmeHHas paborta

Tembl 1,2,3,4,5,6

3anonHeHve Tabnuu, CXeM, PUCYHKOB B TeTpaam v anbbome.

1. 3anonHutb Tabnuuy: CpaBHUTENbHAS XapakTepncTUKa ayKapuoTUYECKMX U NPOKAPMOTUYECKIMX KIIETOK
CrpykTtypa dykapuoTtudeckas knetka Npokapuotnyeckas knetka

2. 3anonHuTb Tabnuuy: 3HayeHne 6akTepwii B MPpUPOLE 1 XO3SNCTBEHHOW XN3HW YenoBeka
MNpencrasmTenu, TMN NMTaHUs 3Ha4YeHNe B NPUPOLE M XO3ANCTBEHHON AEATENbHOCTU YenoBeka

3. 3anonHuTb Tabnuuy: CpaBHEHUE PACTUTENBHOM 1 XMBOTHOM KneTkn. OTAnYnTEeNbHbIE NPU3HAKK
MNpuaHaku PactutenbHas knetka XusoTHas knetka

4. Mepeyncnute obWwme NPU3HaKN PACTUTENBHON 1 XMUBOTHOW KNETKU

5. 3anonHuTb Tabnuuy: Metonbl M3y4eHns KNeTku

MeTtoabl ndyveHus knetku CylwHOCTb

6. 3anonHuTb Tabnuuy: [BUXeHWe BEWECTB B KNETKM U U3 KNETOK

Buabl TpaHcnopra Bewects MexaHnam ocywecTBneHms [nsg kakux KneTok xapakTepeH

7. 3anonHutb Tabnuuy: CTpoeHne kneTkn. CTPyKTypHas cucteMa LmTonnasmbi

OpraHennbl CTpoeHne PyHKunn

8. 3anonHutb Tabnuuy: CTpykTypHas cuctema snpa

CrpykTtypbl CTpoeHne dyHkumnn

9. 3anonHuTb Tabnuuy: CpaBHUTENbHAS XapakTepMCTMKA TUMOB AENEeHUs KNeTOK: MMTO3a U Meilo3a
Cxopctso

Pasnnyne Mutos Meiio3

10. CocTaBmTb CNOBapb TEPMUHOB MO CNEOYOWNM MOHATUAM: LMTONNa3ma, rmanonnasma, MMTo3, Merios, aMnTos,
XPOMOCOMa, XPOMaTWH, SOPbIWKO, BKIOYEHWS

2. NabopartopHbie paboTbl

Tembl 1,2,3,4,5,6

Tematuka nabopaTopHbix paboT

1. O6wWwKit NnaH CTPOEHUS KNETOK 3yKapuoT 1 NpPoKapuoT.

2. Mukpockonuyeckas TexHuka u LUTOXNMNS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3. dopma kneTok 1 cnocobbl NX ABUXEHUS.

4. Buonoruyeckme membpaHbl.

5. Llutonnaama v ee CTPYKTYPHbIE KOMMOHEHTbI.

6. Xummyeckas opraHn3aums Knetku.

7.50p0 1 ero KOMMOHEHTHI.

8. Konnoksuym no teme "CtpoeHue knetkmn'".

9. BHyTpurKNeTO4HbIE BUOXMMMYECKME PeakLN.

10. XpoMocombl.

11. Tunbl oeneHns KneTok.

12. KnetouHas ondgocpepeHLMpoBKa, cTapeHne 1 rubens knetok. Matonorus Knetku.

3. Pecpepar

Tembl 1,2, 3,4,5,6

. Nctopus umtonorun.

. MeTonbl uutonorum.

. Ctpyktypa OHK, PHK, AT® 1 6enka.

. MexkneTo4Hble KOHTaKTbl M UX TUMbl Y MHOFOK/IETOYHbIX OPraHn3MOoB.

. CneuvanbHble opraHouabl KNeTKu: MMOGUOPUNIbl, PECHUYKU 1 XIYTUKK, X OYHKLMOHUPOBAHKE.
. Hanbonee pacnpoctpaHeHHbIe XPOMOCOMHBIE NATONOrMU YENOBEKA.

. OcobeHHOCTN GOOTOCUHTE3A Y PacTeHuiA.

. BuocuHTes benka.

. CuHTes ATO.

10. AnonTos - 3anporpamMmnpoBaHHas rmbens KneTok.

4. Konnoksuym

Tembi 1,2, 3, 4

. Bupychbl, nx cTpoeHne n 0CoO6EHHOCTN XN3HEREATENBHOCTY.

. MpokapwmoTbl, Nx CTpoeHne, OopMbI KNETOK.

. BakTepun, nx 3HaveHne B NpUpoOe 1 XU3HU Yenoseka.

. YeMm oTamnyaroTcs KNeTku NnpokaproT OT KNEeTOK ayKapuoT?

O6wwii NnaH CTPOEHUS KNETOK 3yKapuoT.

. Cohopmynupyiite onpeneneHns TepMUHOB "npoTtonnact”, "nnaamonemma’, "toHonnact", "
. KakoBa cTpykTypa MmembpaHbl KNeTku, Kaknumm CBoincTBamm oHa obnanaet?

. MpoHnuaemocTb 6Buonormyeckux Membpa.

. ParoumTos 1 NM30COMBI.

10. MeXKneTo4Hble KOHTaKTbl, UX 3HAYEHNS U CBOWCTBA.

11. Cneundpnyeckune 06pasoBaHnsi CBOBOOHON KIETOYHOW NMOBEPXHOCTY.

12. KakoBbl CTpOEHUE 1 PYHKLMN 3HO0NNA3MATUYECKOrO peTukynyma?

13. PubocoMmbl, MONMCOMBI: CTPOEHUE, PYHKLIMU 1 MECTO NloKannsaumm.

14. KakoBbl CTPOEHUE 1 OYHKLUN MUTOXOHAPWIA, UX NoKann3auns B Knetke?

15. KakoBbl 0cobeHHOCTV CTpoeHMs annapara [onbaXu, CBS3aHHbIE C BbINONHAEMbIMUA UM (OYHKLSIMA?
16. Ponb pmbocom, aHL0MNa3MaTMyeckoro peTukynyma, komnnekca fonbaxu B BolpoboTke cekpeTa KneTkon?
17. Kakve Tvnbl nhactmg Bam U3BECTHLI? VX CTpoeHne 1 nokanuaaums.

18. OpraHon bl OBUXEHMS KNETOK: MUKPOTPYBOUKM, PECHUYKM U XIYTUKN.

19. KneTo4HbI LEHTP, ero CTpoeHne, PyHKUMM 1 pasnnynsg ons Oensawmxca n He Oenswmxcs KneTok.
20. Kakme Tunbl KNeTOYHbIX BK/IIOYEHMWI BAM N3BECTHbI?

21. N'manonnasma, ee XMMM4eckme CBOWCTBA, CTPYKTypa U COCTaB.

22. Xumunyeckuii coctae kneTtku. [poueHTHoe coaepXxaHne BelWecTs B UMTonnasme.

23. Kakme HeopraHmnyeckue BelecTsa BXOAAT B COCTaB npoTonnacra?

24. benkn untonnasamsl. Vx pone.

25. YrnesoApl KNeTkn, nx aHa4eHune.

26. Jlnnnabl n nunonabl B KNeTke.

27. ®epMeHTbI, NX porb 4ns MeTabonmama KneTku. DakTopbl, BAUSIOWME HA (DEPMEHTATUBHYIO aKTUBHOCTb,
cneungonyHocTb. MoHsATE 0 KodbepMeHTax.

28. ﬂupo I/IHTep(pa3HOI71 knetkn. 3HadyeHne A0pa B XU3HeneAaATeNbHOCTU KNETKWN. ﬂnepHo-uMTonnasMaqueCKoe
COOTHOLWEeHne.

29. S nepHas o6onoyKa: KOMMNEKE NOp, UX CTPOEHUE, paamepbl. PyHKLUMM 060N0YKK Sapa.

30. SoepHbiii COK - BHYTPEHHAS cpeda aapa.

31. Slopblwko: pasmepbl, opMa, YUCNOo, YNbTPacTPYKTypHas opraHn3aums.

32. ®dopmupoBaHre cybbeauHUL, prbOCOM B SAPLIWKE W BbIXOL UX B UMTONNAa3My. ViameHeHue sapbiwka npu
MUTOTUYECKOM OeneHnn KneTkun.

3aver

Bonpochl k 3a4eTy:

O©oOoO~NOOOTPhWN =

rmanonnasma"?
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. Kpatkuin o4epk nctopum umtonorum.

. MeToabl untonormu.

. XvMmnyeckasl opraHnsaums KneTok.

. Ctpyktypa OHK, PHK, AT® n 6enka.

. OCHOBHbIE KOMMOHEHTHI SiApa: saepHas 0bonouka, S0epHbIA COK, XPOMaTUH, SAPLIWKO, SAEPHbIA 6ENKoBbIA MaTPUKC.
. CTpoeHmne 1 oyHKLMK nna3maTnyeckoi MembpaHbl (nnasmaneMmb).

. KnetouHas obonoyka pacteHuii.

. MexkneTo4Hble KOHTaKTbl M UX TUMbl Y MHOFOKIETOYHbIX OPraHn3MoB.

. BknioweHns umTtonnasmbl 1 BelecTsa 3anaca B paCTUTENbHbIX U XUBOTHbIX KNeTKax.

. DHponnasmarmyeckas cetb.

10. Komnnekc Monbaxuw.

11. JInsocombl.

12. Cchepocombl.

13. MMepokcncomsl

14. Pnbocombl.

15. MuTtoxoHapum.

16. XnoponnacTbl.

17. LInTockeneT KNeTkn: MUKPOOUNaMeHTbl, MUKPOTPYBOUKM U NPOMEXYTOYHBLIE (OUNAMEHTI.
18. CneunanbHble opraHomabl KNeTKn: MMOdoMOPUbl, PECHUYKM U XIYTUKW.

19. KneTouHbl LEHTP, ero 0COBEHHOCTU B PACTUTENbHBIX U XXUBOTHbIX KNeTKax.

20. Pasbl MUTO3a, UX XapakTepUCTMKa U NPOLOMKNTENbHOCTb.

21. Mopdgponorus xpomocom. Kapuotun.

22. LInToknHes, ero ocobeHHOCTM B KeTKax PaCTEHWIA 1 XNBOTHBIX.

23. OHOOMWTO3 1 NOAMNIONANS.

24. ®asbl Melo3a, Nx xapaktepuctuka. Tunbl Merosa.

25. Pa3sntune nonoebix KNETOK Y XMBOTHbIX 1 YENOBEKA: CNEPMAaToreHes 1 OBOreHes.

26. Pa3sntuie nonoBbIX KNETOK Y MOKPbITOCEMEHHbIX PACTEHWIA: MEFACMOPOreHes3 1 MMKPOCMOPOreHes.
27. NoHsATUe 0 ABOMHOM OMNNOAOTBOPEHUN Y BbICLUNX PACTEHUNA.

28. YepenosaHuve rannongHor n AunaonaHon as B XN3HEHHOM LUKNE PasfnyHbIX CUCTEMATUYECKMX FPYMM.
29. OcobeHHOCTM (DOTOCMHTESA Y PaCTEHNIA.

30. BrocuHTes Benka u cnHTe3 ATD.

31. 3nokayecTBEHHbIN POCT Kak NPUMEP HAPYLIEHNS PEryNauun PasMHOXEHNS KNETOK.

dakTopbl, BbI3blBAKOIWME NATONOrMYECKUE UBMEHEHNS B KNETKE BO BpeMsi MuTo3a. Hambonee pacnpoctpaHeHHble
XPOMOCOMHbIE NATONOrMK YenoBeka.

O©OoONOOOTA,WN ==

6.4 MeTtoouyeckue matepuansl, onpepensiowlye npouenypbl oLeHNBaHNA 3HaHUA, YMEHUA, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLLMX aTanbl hopMUpoBaHUSA KOMMETEeHL NN

B K®Y pelictByeT 6annbHO-pERTUHIOBAs CUCTEMA OLEHKN 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 6onee - "3a4TeHO".

55 6annos n MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyOoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnuectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

MucbmeHHas  |OByyarowmecs NonyyaroT 3afaHue Nno OCBEWEHMIO ONpenenéHHbIX TEOPETUHECKIMX
paboTa BOMPOCOB UKW peleHnio 3aaady. PaboTa BbINonHAeTCS MMCbMEHHO 1 caaéTcs
npenonasatento. OLEHNBAIOTCS BNageHe MaTepuanom no Teme pabotbi,
aHanuTnyeckue cnocobHOCTY, BNafeHne MeToaamm, yMeHUs U HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3aaHUA.

—_

15
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneEM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 15

NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

Pecbepar O6yuatolmecs caMocToATeNbHO NUWyT paboTy Ha 3a4aHHylo TeMy U CAaloT
npenogaeartento B NUCbMeHHOM Buae. B pabote nponssoamtcs 063op Matepuana| 3 10
B onpenenéHHoln TemaTmydeckoi obnactu nnbo npeanaraetcs cobCTBEHHOE
peleHvie onpeaenéHHon TeopeTNIECcKon U NPakTUYECKok Npobnems.
OueHuBatoTcs NpopaboTka NCTOYHVKOB, U3NOXEHNE MaTepuana, qoopMyMpoBKa
BbIBOAOB, cobnoaeHve TpeboBaHuii K CTpYKType 1 odhopmneHuto paboTbl,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae nybnuyHol 3awmuTtel pedepara
OLIeHMBAIOTCS TaKXe opaTopckune cnocobHocTy.

Konnoksuym Ha 3aHsTMKn 0byyatomecs BbICTYyNaloT C OTBETAMM, OTBEYAKOT HA BOMPOChHI
npenogaeatens, 06cyX4alT BONPOCH! N0 U3ydyeHHOMy Matepuany. OueHusaiotcs | 4 10
YPOBEHb MOAFOTOBKM MO TEME, CMOCOBHOCTb CUCTEMHO U NOFMYHO M3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMoJIHUTENbHbIE BOMPOCHI.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIVHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBbIOTEPHOA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HAaBbIKU U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

7. NepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(mopyns)
7.1 OcHoBHas nuTeparypa:

1. BepewarvHa B.A. OcHoBbl 06welt umtonorun: yueb. nocobue ons ctyn. Boicw. y4ed. 3aBeneHuii. - 3-e nag., ctep. - M.:
Akagemus, 2009. - 176 c. [25 ak3.]

2. OcHOBbI LuTONOrAKN, aMbpuonorum u ructonorun: y4edHuk / B.B. Arnos, H.B. 9rnosa. - M.: UH®PA-M, 2018. - 637 c.
+ Jon. matepuanbl OneKTpoHHbIN pecypc; Pexum goctyna http://znanium.com/bookread2.php?book=935475

3. Umtonorusi: YuebHuk / CteonuHckas H.C. - M.:MIMI'Y, 2012. - 238 c.: ISBN 978-5-7042-2354-2 - Pexum gocTyna:
http://znanium.com/bookread2.php?book=758106

7.2. [lononHuTenbHas nuTepartypa:

vcTonorusi, untonorus n ambpuonorus: y4eb. nocobue / T.M. CtyneHukuHa [u ap.]; noa pea. T.M. CTyaeHUKMHOIA. -
MuHck: HoBoe 3HaHwe; M.: UH®PA-M, 2018. - 574 c. - (Boicwee obpasosaHue: bakanaepwar). - Pexum goctyna:
http://znanium.com/bookread2.php?book=940685

Hekpacoga, N.. OcHoBbI LuTONnoruu 1 6ronoruu passutus [SNeKTpoHHbLIN pecypc]: yiebHoe nocobue / ..
Hekpacosa; CtaBpononbCckuii rocyaapCTBEHHbIV arpapHblin yHueepcuteT. - CtaBpononb: AIPYC, 2008. - 152 ¢. - ISBN
978-5-9596-0516-2. - Pexum poctyna: http://znanium.com/bookread2.php?book=514534

vctonorus, untonorus n ambpuonorus / 3umatkuH C.M., Mautok 5.P., Moxeiiko J1.A. - MH.: Bblwsiiwas wkona, 2012. -
462 c.: ISBN 978-985-06-2123-8 - Pexxum goctyna:

http://znanium.com/bookread2.php?book=508521

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

OBC "Znanium.com" - http://www.znanium.com
OBC "M3patenbcTtso "MlaHb" - http://e.lanbook.com/
OBC "KoHcynbTaHT cTyaeHTa" - http://www.studmedlib.ru

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue peKkomeHaauum

nekuunmn KoHcnekT nekunin gonxeH cooepXxarb Ha3BaHMe TeMbI, MiaH nekunn. MaTelean
KOHCMNEKTUpyeTCs KpaTko, nocnenosaresibHO, C BblAeneHnem oTae/bHbIX BOMNPOCOB TEMbI.
[MoBbICKTL CKOPOCTb KOHCMEKTNpoBaHNSA MOXHO NCNOJb3yA O6LI.I,eﬂpVIH9|TbIe coKpalleHuns,
a66per|aTypb|, cxeMbl. OCHOBHble TePMUHbI pEKOMEHOYETCA BblOENATb. I'Ipm MCnosib3oBaHnn
MHTEPakKTUBHbIX METOL0B Tpe6yeTcs1 ydacTtme CtyneHTa B 06cy)K,D,eHI/II/I marepuana, obocHoBaHUK
BbIBOOOB, NMPeanoXeHHbIX B Xo0Ae N3N0XeHNs NEKUMOHHOro Matepumana.

nabopatopHble | Llenbto nabopatopHbixX 3aHATWI SBNSIeTCS cucteMatusauns 1 06obLeHe 3HaHUiA No n3y4aemoi

paboTbl TeMe unu pasgeny, hopMMpoBaHMe yMeHuin pabotatb MUKPOCKOMOM, MKponpenapartamu, ¢
LOMONTHUTENbHBIMU NCTOYHUKAMM MHCPOPMALIMK, COMOCTAaBNATb U CPaBHUBATb, BbICKA3blBATb CBOO
TOUKy 3peHusi 1 1.n. MoarotoBka k nabopaTopHbIM 3aHATUSIM NpearonaraeT CaMoCTOSTENIbHYO
npopaboTky y4ebHow nuTepaTypbl, NEKUNIA N MHTEPHET-UCTOYHMKOB MO CHIOPMYNIMPOBAHHbBIM
Bonpocam. B cnyyae 3aTpyOoHeHUn chopmynmpyite BONPOC 1 3a4anTe ero npenogasarento Ha
nabopatopHOM 3aHATUN.

camocTosiTenbHasi | CamoctosTencHas pabota npennonaraeT, Kak perynsipHyto NoaroToBKY CTYAEHTA K Pa3nnyHbIM

pabota hopMaMm 3aHSTWi, Tak W BbINONHEHWE OTAENbHbIX 3a4aHuli B npouecce pasbopa TeopeTnieckux
MONOXEHW B XO4e NPOBeAeHNs 3aHsATUil. BHeayomTopHas caMocTosTenbHas paboTa BkioYaet
npopaboTKy KOHCMEKTOB NPeablAyLMX IEKLMIA, BbINONHEHVE 3a0aHuii B paMKax NoAroTOBKY K
nabopaTtopHbIM 3aHSATVSIM, KOHCMEKTMPOBAHUE MaTeprana no BonpocaMm, BbIHOCUMbIM Ha
camocTosiTeNbHoe uayyeHue. MNpu HeobX0AMMOCTU, PEKOMEHIYETCS MPOBOANTL NPOBEPKY
TEPMVHOB, MOHSATWA C NMOMOLUbLIO SHLMUKIIONEANIA, ClIOBapeit, CrpaBoYHMKOB C BbINCHIBAHUEM
TONKOBaHWIA B TETPadb.

KONNOKBUYM Ha konnokenyMme ocylwecTBnsieTcs cuctematusaums n 0606WweHne 3HaHnin No M3y4yaemor Teme nnm
pasgeny, (PopMUPOBaHME YMEHW paboTaTtb C AOMONHUTENbHBIMU NCTOYHMKAMU MHGOpMaLIMK,
COMOCTABNATb U CPABHMBATbL TOYKM 3PEHUS, BbICKA3biBATb CBOK TOUKY 3peHus v T.M. [Moarotoska K
KONNOKBMYMY MPeLNonaraeT CaMoCTOATENbHYO NpopaboTky yuebHOW nuTepatypbl, NEKUUii 1
WHTEPHET-NCTOYHVKOB MO COOPMYNNPOBaHHBIM BOMPOCAM.

nmcbMeHHas | MiucbMeHHas paboTa - camocToaTenbHas yuebHas paboTta, KoTopas BbiMOMHAETCS noq,

pa6oTa PYKOBOLCTBOM Mpernoaasarens, seayilero nabopatopHble 3aHsATus B rpynne. OCHOBOA
MOArOTOBKM MMCbMEHHOW PaboThl CnyXart y4eOHMKM 1 ydeBHble Nocobms No AaHHON ANCLUNAVHE.
BbinonHeHne nmcbMeHHoON paboTbl CMOCOOCTBYET PA3BUTUIO Y CTYANEHTOB HaBbIKOB
CaMOCTOSITE/IbHOrO TBOPYECKOrO MblLINEHUS.
Mpv NOAroTOBKE K BbIMNOMHEHWUIO MUCbMEHHON PaboTbl HE06X0AMMO BHUMATENIbHO MNPOYMTATD
COCTaB/eHHble paHee KOHCMEKTbl NEKLUI, NPOCMOTPETb MOPAAOK BbINOMHEHNS N1abopaTopHbIX
paboT 1 OCHOBHbIE MONYYEHHbIE B XOAe 3aHATWI BbiBoAbl. OTBETUTbL Ha BoMpockl. OTBETbI HA
BOMPOCHI [OMXHbI ObITb NOMMYHbLIMU, CHOOPMYNNPOBAHbI YETKO M SICHO, MO CYILECTBY MNOCTABIEHHOro
BoMpoca.

pedbepar Lenbio HanucaHus pecepaTos SBASETCS: NPUBATUE CTYAEHTAM HABbIKOB G1MOnMorpaconieckoro
novcka Heobxoaumoi nuTepatypbl (Ha ByMaxHbIX HOCUTENSX, B SNIEKTPOHHOM BULE); MPUBUTUE
CTyOEeHTaM HaBblKOB KOMMAaKTHOIO U3N10XEHNS MHEHS aBTOPOB 1 CBOEro CYX.OeHUs no
BbIBpaHHOMY BOMPOCY B MUCbMEHHOW (POPME, HAy4HO rPAMOTHbIM SI3bIKOM U B XOPOLWEM CTUNE;
npuobpeTeHre HaBblka rPaMOTHOrO OCPOPMIIEHMS CChINIOK HA UCMONb3YeMble UCTOYHIIKM,
npasuIbHOro LIUTMPOBAHNS aBTOPCKOrO TEKCTA; BbISBNEHNE N pa3BuTHe y CTydeHTa nHTepeca K
ONpeneneHHoN Hay4HOl 1 NPaKTUYeCKoi npobnemaTmke

3a4er I'Ip|/| noaroToBke K 3a4eTy HeobxoaMMO onnpatbCs Ha peKkoMeHOoBaHHble nnTepaTtypHble
NCTOYHUKKN, MaTepunan nekuunm n na60paToprlx 3aHATUN, oépasoBaTeanble WHTEPHET-pecypChbl.
Heobxonumo CTPYKTYypunpoBaTb BeCb Matepuan, pekoMeHoyeTcs no Kaxgomy Bornpocy CoCTaBUTb
KpaTKVII7I OI'IOprII7I KOHCNEeKT, COCTaBUTb CioBapb KO4YeEBbIX TEPMUNHOB. Ins noBblweHns
30d0heKTUBHOCTHN, MO Mepe NOBTOPEHNA MaTepuana, HeobxoanMo npoBOONTb aHANN3 B3aNMOCBA3N
Pa3nnyHbIX pa3nenos ANCUMNINHDI.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOrMM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKaouas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHue gucumnnuHbl "LinTonorms" npegnonaraet Ncnonb30BaHye Cneayolwero NporpaMMHOro obecrneyeHns u
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian
MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox
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Bpaysep Google Chrome

YyebHo-meToamMYeckas nutepatypa ons aHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" comepxut nponsseneHns
KPYMHENWMNX POCCUNCKUX YHEHDBIX, PYKOBOAUTENEN roCy0apCTBEHHbIX OPraHoB, npenogasareneii BeayLmx By30B CTPaHbl,
BbICOKOKBANMPULMPOBAHHbIX CMELManMcToB B pasnmyHbix cgpepax busHeca. PoHL 61bAMoTekn cpopMUPOBaH C y4ETOM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yiebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, guccepTauunm, SHUMKIONEeLMN, CIoBapu U CNPaBOYHNKN,
3aKoHOAATENbHO-HOPMATMBHbIE AOKYMEHTI, CleunanbHbie Nepuoanyeckme n3gaHns u N3faHus, Bbinyckaemble
usnatenbcTeamu By3oB. B HacToswee Bpems 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM dhenepanbHblX
rocynapcTBeHHbIX 0bpa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToan4eckas nutepatypa oas JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEYHOI cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHoM nntepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX N3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 9BC
NapatenbcTea "/laHb" obecneymBaeT NOCTYN K HAYYHOR, y4eBHOM NnTepaTtype 1 Hay4HbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCUManbHOMY KONMYECTBY NPOUIbHBIX HAaNpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX Y CMEXHbIX MPaB.

YyebHo-MeToamn4eckas nutepatypa oasi JaHHOW AUCUMMANHBI UIMEETCS B HANMYMKN B 3NIEKTPOHHO-6MBNIMOTEYHOI cucTeme
"KoHCynbTaHT cTyaeHTa", DOCTyN K KOTOPOi npenocTasneH obyyatowmmesi. MHoronpodpunbHbIn obpasoBaTenbHblii
pecypc "KoHCynbTaHT cTyaeHTa" SBseTCs 3aNEeKTPOHHOM 6ubnmoTtedHol cuctemoli (9BC), npenocTaBnsitoweid 4ocTyn
yepes ceTb VIHTEepHET K y4ebHo nnTepatype 1 OONONHWUTENIbHBIM MaTtepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB C npasoobnagatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepaibHbIX FOCYAapPCTBEHHbIX
obpaszoBaTe/bHbIX CTaHOaPTOB BbiCWeEro 06pa3oBaHns K KOMMNEKTOBaHNIO BUONNOTEK, B TOM YUCE SNEKTPOHHBIX, B
4acTn OPMMPOBAHNSA DOHLOB OCHOBHOW M LONONHUTENbHOW NNTEpPaTypbI.

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moaynto)

OcBoeHve gucuunanHbl "Lintonorma" npegnonaraet MCnonb30BaHWe Cneayowero MaTepuanbHO-TEXHNYECKOro
obecneyeHns:

MynbTuMeouiiHas ayautopusi, BMecTuMocTbto 6onee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBAaHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHaleHHas COBPEMEHHbLIMW CPEeLACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMALIUK, MONYYEHUS N Nepenaqn SNeKTPOHHbIX
LOKYMEHTOB. TnoBas KOMNAekTauns MynbTUMEOUAHOM ayouTOprn COCTONT M3: MyNbTUMELNAHOIO NPOEKTOpPa,
ABTOMATU3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TaKXe NHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKAoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEp (C
TEXHMYECKMMU xapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGOOH, 6nok ynpasneHns obopynoBaHuneM, nHtepdericel nonknoyenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenoaBatens SBASETCS KIHOYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMUM BCe YCTPOMCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboyrm MecToM npenogaeartens. [NpenonasaTent NMEET BO3MOXHOCTb
NErKO YNpaBnsiTb BCEW CUCTEMOW, HE OTXO4S OT TPUBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, NPAKTUYECKME 3AHSATUS,
npeseHTauum, BebuHapbl, KOHPEPEHLUN 1 ApYyrue BULbl ayAUTOPHOM HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYNHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACIE C NCMONb30BaHNEM B
npoLecce obyyeHns BCex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust TakXe OCHaleHa WPOKONONOCHbIM
ugCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3VOHHOE NPOrpaMMHOE
obecneyeHue.

CneunanunsmpoBaHHas nabopatopvsi ocHalleHa o6opyaoBaHneM, Heo6xoANMbIM ANsi NpoBeAeHWst nabopaTtopHbix pador,
NPaKTUYEeCKMX 3aHSATUA 1 CaMOCTOSTENbHOM PaboThl N0 OTAENbHLIM AUCLUMUMNMHAM, a TakxXe NpakTUK 1
Hay4Ho-nccnepoBatenbckol pabotel obydatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0AHOBPEMEHHY0 paboTy
oby4aloWmnxcs akagemMmyeckon rpynnsl MMbo NoArpynnbl. 3aHATUS NPOBOASATCS Nod PYKOBOACTBOM COTPYAHMKA
YHVMBEpPCUTETA, KOHTPONMPYIOWETO BbINONHEHVE BUOOB y4ebHol paboTbl 1 cobntofeHne npaBun TexHukyn 6e3onacHocTu.
KayecTBeHHbI 1 KONMYEeCTBEHHbIN cocTas 060pyA0BaHNS U PACXOAHbIX MaTepManos onpeaensieTcs cneungukon
06pa3oBaTte/bHbIX MPOrpamM.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBnTb B pa3nnyHbIX Bugax 6e3 notepu AaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBneHUsi KOHTEHTOM C KnaBmaTyphbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 06.03.01
"Buonorus" n npocpmnio nogrotosku Obwas Guonorus .
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