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buoskonorus
Kpanuduxarus O0akxanasp
dopma oOydeHHs o4Hast
OO0wias Tpy10eMKOCTh 33ET
YacoB 1o yueOHOMY ILIaHy 108 Buns koHTpONS B cemecTpax:
B TOM HHCIIE! 3a4eTsl |
ayIUTOPHBIE 3aHATUS 38
CaMOCTOsITeNIbHAsE paboTa 60,1
4acoB Ha KOHTPOIb 8,85
PacnpenesieHne 4acoB JMCUUMIIMHBI 10 ceMeCTPaM
Cewmectp
1(1.1)
(<Kypc>.<CemecTp Ha Kypce>) Wroro
Henens 17
Bup 3ansaTuit VI PIl VIl PIl

Jlexum

18 18 18 18

JlaGopaTopHsie

20 20 20 20

Koncynprauuu (miis cryneHra)

0,9 0,9 0,9 0,9

Kontpons camoctositenbHoit paboTel npu nposenenun | 0,15 0,15 0,15 0,15

aTTeCcTaunu

B toM uucie uHT.

Uroro ayn.

38 38 38 38

KonrakrtHas pabora

39,05 39,05 39,05 39,05

Cawm. pabora

60,1 60,1 |60,1 60,1

Yacel Ha KOHTPOJIb

8,85 8,85 885 8,85

Hroro

108 108 108 108
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Pabouan OporpamMMa JHCMILTHEE
lipTomorua

paspafoTana & cooTeetcTeni ¢ GrOC:

Penepans B roCYIAPCTREHHbIT 0BpAI0EATENEHEE CTAHIAPT BLCters OSPASOBANEA N0 HATPABNSHHI noaroToRKH 06.03.01
BHONOrH (yposens Gakanaspuara) (npukas Munodpraycn Pocenn ot 07.08.2014r, NeBd4)

COCTARIEHA HA OCHOBAHHH y’-[ﬁbHOfO mnaHa;

06.03.01 Buonorua
VTEEPHUEHHONO Y4EHEIM coBeToM Byza o1 31.01.2019 npotoxon Ne 1.

Pafiouas MporpaMMa FTEEpRIeHa Ha 3acenanin sbenpst
watheapa GHOMOTIN W XHMEH

[MpoTokon ot 19.06.2019 npoTokon Me 10 7
3ae. xapenpofi [omsunkona Enena Hiukonaeena 77 /




Busuposanue PII/] 1151 ucriosTHeHUS B 04epeHOM Y4eOHOM roy

PaGouas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa s
ucnoyiHenus B 2019-2020 yueOHOM roy Ha 3aceqaHuy Kadeapbl
Kadeapa OHOJIOTMH U XUMHUHU

IIporokomor 2019r. Ne
3aB. kadenpoii [lonpHukoBa Enena Hukonaesna

Busuposanue PII/] 1iis1 ucrioTHeHUS B 04epeHOM Y4eOHOM roy

Pabouas mporpamMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucrondenust B 2020-2021 yue6HOM roay Ha 3acenaHuy Kadheapsl
kadeapa OHOJIOrMH U XUMHUHU

IIporokomor 2020r. Ne
3aB. kadenpoii [lonpHrkoBa Enena Hukonaesna

Buzuposanue PIIJI 151 ucnoiHeHus1 B oUepeAHOM y4eOGHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucrondenus B 2021-2022 yue6HOM Toay Ha 3aceTanuy Kadheapsl
Kadeqpa GHOJIOTHM U XUMHH

IIpoTokomor __ 2021r. Ne
3aB. kadenpoii [TonpHrkoBa Enena HukoaeBna

Buzuposanue PII/] 111 ucnosiHeHus1 B oUepetHOM y4eOGHOM roay

PaGouas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa st
ucnoyiHeHus B 2022-2023 yueOHOM roy Ha 3aceqaHuy Kadeapbl
Kadeqpa GHOJIOTHM U XUMHH

IIpoTokomor __ 2022r. Ne
3aB. kadenpoii [TonpHrkoBa Enena HukoaeBna



1. HEJIA X 3AJAYH OCBOEHUSA JUCITUITJINHBI

1.1 l[efm: (1)0pMI/IpoBaHI/Ie CHUCTCMATHU3UPOBAHHBIX 3HAHUH B 00J1aCTH UTOJIOTHUH.

1.2|3a0avu: - n3ydeHne UCTOPUU B METOIOB U3yUeHUs KIeTKH. OCHOBBI KJIETOUHOH Teopun. OOIIHOCTD CTPOCHUS
KJIETOK MPOKAPHOT U 3yKapuoT. Mopdoiorinyeckue 0COOEHHOCTH KIETOK B CBSI3H C BBIMOJIHICMbIMU ()yHKIIUSIMU.
CTpyKTypHBIE KOMIIOHEHTHI KJIETOK. MOJIEKY/ISIpHbIE OCOOCHHOCTH OPraHU3allli, B3aUMOCBSI3b MEXKIY CTPOCHHEM,
XMMHUYECKO# opranu3anueil 1 GU3HoIOorndeckuMi QYHKIUSIMU KIETOK U BHYTPHKIIETOUHBIX CTPYKTYp. KiteTounbrit
LUKJT ¥ JeJIeHHE KIETOK - MUTO3 M Mel03

- (hopMUpOBaHKE TIOHATHI O HOPME U TATOIOTHH

- U3yYEHHUE MUTOIOTHICCKIX OCHOB OMOCHHTE3a OeiKa, CCTEM YHEProoOecneueHus KICTKH, (POTOCHHTE3 B KIIETKaX
PACTEHUI, IPUHIIUIIOB PETYJISILIUN PA3MHOKCHHUS U 3I0KAYECTBCHHBIN POCT, PA3BUTHUE MOJIOBBIX KJICTOK Y KUBOTHBIX,
YeIIOBEKA U CEMCHHBIX PACTCHH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIL: b1.b.18

2.1|TpeGoBanus K nNpeABapuTeIbHOM MOATOTOBKE 00yUYal0IIerocs:

2.1.1]06mmas 6uosorus

2.2 | AucuMniMHbI M1 NPAKTHKH, J1JI1 KOTOPBIX OCBOEHNE JAHHOH TUCHMIIMHBI (MOAY ) HEOOXOAUMO KAK
npealecTByOIee:

2.2.1|rucronorus

2.2.2|6oTranuka

2.2.3|300m0rUs1

2.2.4|buonorus pa3MHOXKEHHS U Pa3BUTUSL

2.2.5|reneTuka u cenekius

2.2.6|3ammura BBITYCKHON KBATH(PHUKAIIMOHHOW PabOThI, BKJIFOYAsl MOJTOTOBKY K MPOIEYPE 3alUThI U MPOLEAYPY 3aIIUThI

3. KOMIETEHIIUY OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHU S U CLIAIIJIMHbBI
(MOJZLYJIsT)

OK-7:cnnoco0HOCTBHIO K CAMOOPraHU3al1 U CaM000Pa30BAHMIO

3HaTh:

3HATh NPaBUIIa OPTaHU3ALNH CAMOCTOSTEIEHON PAOOTHI IO IIUTOIOTHH.
3HATh TEMBI ISl CaMOOOPa30BaHMs 1O IIUTOJIOTHH

YMeTh:

YMETH OpraHu30BaTh CaMOCTOATCIBHYIO pa60Ty 10 MUTOJIOTHH.

Baagern:

BJIaZC€Th HABBIKAMHU CaMOOpPTaHU3alu U caMoo6paaoBaH1/m I10 IIUTOJIOTHH.

OIIK-5:cnoco0HOCTbI0 IPUMEHSITh 3HAHUE IPHHIMIIOB KJIETOYHOIl opraHu3anuyu 0Mo10ru4ecKux 00beKToB, 01M0(pU3nIecKuX
U OHOXHMHYECKHX OCHOB, MEMOPAHHBIX MPOLECCOB M MOJIEKYISIDHBIX MEXaHH3MOB KH3Heesi TeTbHOCTH

3HaTh:

3HaTh MIPUHIUIIBI KJIETOYHOM OopraHu3anmnu OHOJIOTHUECKUX 06’I>eKTOB, 6I/IO(1)I/IBI/I‘ICCKI/IX ¥ OHOXMMHYCCKUX OCHOB, MeM6paHHI>IX
IIPOLECCOB U MOJICKYJIAPHBIX MEXaHU3MOB JKU3HCACATCIbHOCTH

YMeTh:

Ymetb MNPUMCHATDH IPHUHIUIIBI KJIETOYHOH OopraHu3anu OMOJIOTMYECKUX OGLGKTOB, 6I/IO(1)I/IBI/I‘{€CKI/IX 1 OMOXMMHYECKUX OCHOB,
MeM6paHHLIX IPOIIECCOB U MOJICKYJIAPHBIX MEXaHU3MOB JXKU3HCACATCIbHOCTH

Baanerb:

BrnazieTh npuHIMNAMU KIIETOYHOM OpraHU3alui OHOJIOTHYECKUX 00BEKTOB, OMO(QU3NIECKUX U OMOXUMHUYECKUX OCHOB, MEMOPaHHBIX
MPOLIECCOB U MOJICKYJISIPHBIX MEXaHH3MOB )KU3HEESITEIILHOCTH

4. CTPYKTYPA U COJEPKAHME JUCIAIIMHBI (MOLY.JIsT)

Kon HaumenoBanue pasnenos u tem /Bua | Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvnc 10011 DAKT.
Pazgen 1. BBenenue
1.1 BBeneHue /Jlex/ 1 2 OK-7 OIIK- [JI1.1J12.1 JI2.2 0 3a4er
5 J2.3J12.4
1.2 OCHOBBI MUKPOCKOITUYECKON TEXHUKH 1 2 OK-7 OIIK- [JI1.1J12.1 J12.2 0 OTYET 10

/J1a6/ 5 J2.3J12.4 nabopatopHoOi

pabote




Pa3znen 2. Knerka — 3jeMeHTapHas
eIHHHIIA }KHBOT'0

2.1 Knerka — snemeHTapHas €AMHULA XKUBOTO 2 OK-7 OIIK- |JI1.1J12.1 JI2.2 3a4eT
/JTex/ 5 J12.3712.4
2.2 Knerka — snemMeHTapHas €AMHULA XKUBOTO 2 OK-7 OIIK- |JI1.1J12.1 JI2.2 OTYET IO
/J1ab/ 5 J12.3712.4 nabopaTopHOH
pabote
23 O6m1as Mmopdosorus kierok /Cp/ 12 | OK-7 OIIK- |JI1.1J12.1 J12.2 3a4yer
5 2.4
Pa3nen 3. CTpykTypHbIe KOMIIOHEHTHI
KJIeTKH
3.1 CTpyKTYpHBIC KOMIIOHEHTBI KJIeTKH /JIek/ 8 OK-7 OIIK- |JI1.1J12.1 J12.2 3a4yer
5 J12.3712.4
3.2 Crpoenue kietku /J1ab/ 10 | OK-7 OIIK- |JI1.1J12.1 J12.2 OTYET MO
5 J2.3J12.4 nabopaTopHoii
pabote
33 CTpyKTypHBIE KOMIIOHEHTHI Ki1eTok /Cp/ 12 | OK-7 OIIK- (JI1.1J12.1 J12.2 3a4er
5 J12.4
Paznen 4. ®usnosnoruyeckas
AKTHBHOCTB KJIETKH
4.1 Knerounsiii uki. TUIBI fesieHUs KIETOK 6 OK-7 OIIK- |JI1.1J12.1 J12.2 3a4er
/JTex/ 5 J12.3712.4
4.2 Muro3.Metios /J1a6/ 6 OK-7 OIIK- |JI1.1J12.1 JI2.2 OTYeT 110
5 J2.3J12.4 nabopaTtopHoi
pabore
43 OHeprenTrueckuii oomen /Cp/ 12 | OK-7 OIIK- |JI1.1J12.1 J12.2 3a4yer
5 2.4
4.4 Hudbdepenumanus kietok /Cp/ 12 | OK-7 OIIK- (JI1.1J12.1 J12.2 3ayer
5 J12.4
4.5 Crapenue u cMepTh Kietok /Cp/ 12,1 | OK-7 OIIK- |JI1.1J12.1 J12.2 3a4yer
5 2.4
Pa3nen 5. KoncyabTanun
5.1 Koncynprauus no aucuuniune /Konc/ 0,9 | OK-7 OIIK- [JI1.1J12.1 JI2.2
5 J12.3712.4
Pa3nea 6. [IpomexxyTouHas aTrecTanust
(3a4ér)
6.1 TTonroroBka k 3auéry /3a4yér/ 8,85 | OK-7 OIIK- |JI1.1J12.1 J12.2
5 J12.3712.4
6.2 Konrakrnas pabora /KCPATT/ 0,15 | OK-7 OIIK- (JI1.1J12.1 JI2.2
5 J12.4

5. ®OHJI OHEHOYHBLIX CPEJICTB

5.1. KoHTpobHbIe BONPOCHI U 3aJaHUS

1.IIpeamer u 3agauum Kypca MUTOIOTHN
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12. Xumuueckast 1 Mopdo-QyHKIIMOHATIbHAS OPraHU3aLUs XPOMOCOM
13. @yHKIUSA XPOMOCOM — TPAHCKPHUIILIUS U PETITMKALIUS

XapakTepucTHKa epHoI0B HHTEP(A3bI
10. Mopdonorus xpomocom. TUIBI XpOMOCOM
11. I'nuxokanukc, xuMm. CocTas, CTpyKTypa, GyHKIUU

14. IHK u ee penyrmkarus
15. PHK u ee tunsr

. CoBpeMeHHbIE Ipe/icTaBlIeHHst 00 OpraHU3aluy KIETKH (CTPYKTYpHO-(QYHKIIMOHAJIbHAS OpPraHN3a1Hs)
. MeToap! IUTOIOrUKl
. CoBpeMeHHast pOpPMYJIUPOBKA OCHOBHBIX HOJIOKEHUH KIETOUHOW TEOPUU
. Kparkas ucropusi pa3BuTHs [IUTOJIOTHH
. [IpokapuoTh! ¥ 3yKapHOTHI

. Knerounoe sapo

. Kinerounsrii nuxn

9.




16. SAnpeliko, yabTpacTpyKTypHas opraHu3anus 1 QyHKIUN

17. Knerounsle MeMOpaHbl, UX COBPEMEHHBIE MOJIEIH

18. OIIC u ee Tunsl

19. Pubocomsl. CTpoeHue U OpraHu3anus paboTbl

20. Anmapat ['onpmxn

21. JIuzocombl

22. MuToXoHApUn

23. Xnopormiactsl

24. MukpoTpyO0UYKH

25. Knerounoe nenenne. @yHKIMOHAIBHBINA CMBICI U THIIBI

26. Mopdonoruyeckas XxapakTepucTHka (a3 MUTO3a U MEXaHU3MBbI

27. DHIoMuUTO3 U aMUTO3. DaKTOPHI, peryaupyonre KIeTOYHOE JIeIeHHEe
28. BxirroueHus MATOINIa3MEl, HX 3HaYEHHE B META0OIM3ME

29. ITonossle xpomocomsl. [1osoBo# xpomaTiH

30. Pecanuku u xkrytuku. CtpoeHue 1 QyHKIUN

31. HuTockeneT — 0CHOBa OIIOPHO-COKPATUTENILHON CUCTEMBI KJIETKH

32. I'unore3a MpOUCX0KIEHHUS XJIOPOIIIACTOB M MUTOXOHIPHI

33. Knerounsiii uentp. Crpoenue 1 QyHKIMN EHTPUOIIECH

34. CpaBHHTEIbHAS XapaKTEPUCTUKA MUTO3a M Mei03a

35. Meiio3, OMOJIOTHYECKHUM CMBICI H OCOOEHHOCTH

36. Knerounas nuddepeHnpoBKa, COBpEMEHHBIE MPEICTABICHHS

37. CepMaToreHes 1 OBOreHe3

38. Ocobennoctu Mopdosoruu U PyHKIMOHATIBHON aKTUBHOCTH MYXCKHX M KEHCKUX MOJIOBBIX KIETOK
39. YpTpacTpyKTypa MUTOTHYECKHUX XPOMOCOM

40. ®yHKIMOHANBHAS aKTUBHOCTh HHTEP(a3HBIX U MUTOTHYECKUX XPOMOCOM
41. B3aumozeiicTBYE spa U LIUTOILIA3Mbl

42. buocuntes Oenka

43. CrapeHne U CMEpTh KIETOK

44. DrexTpOoHHAs U CBETOBAsI MUKPOCKOIIHS

45. Heknerounblie pOpMbI XKH3HU: BUPYChl. OCOOCHHOCTH CTPOCHUS U (YHKIIMOHUPOBAHHUS
46. DHepreTryeckuil OOMEH B KJIETKE

47.5K30 1 PHIOLUTO3

48. ITpwxu3HEHHOE U3y4eHHE KIIETKU

49. MeTozp! u3yueHus GPUKCUPOBAHHBIX KIETOK

50. OcoGeHHOCTH CTPOCHUS IPOKAPHOTHYECKUX KIIETOK

5.2. Tembl NUCbMEHHBIX padoT

. Oranbl pa3BUTHSA LIUTOJIOTHH

. CoBpeMeHHBIE METOJIbI IUTOJIOTHH

. CBSI3b IUTOJIOTHH C IPYTUMHU HayKaMH

. ITaronoruu murto3a

. OCOOCHHOCTH CTPOCHHUSI HEPBHOI KIICTKH

. OcOOEHHOCTH CTPOEHHUS MBIILICUHON KIETKU

. OCOOCHHOCTH CTPOCHHUS MUTEIUATBHOMN KIETKH
. OCOOEHHOCTH CTPOEHUSI CEKPETOPHOM KIIETKU

9. OcoOEHHOCTH CTPOCHUSI MOJIOBBIX KJIETOK

10. I'erepoxpoMaTHH U 3yXpOMaTUH

11. BakyonsipHbIii anmapar KJIETOK

12. Hapymenus auddepeHnuanny KIeTok, Beylie K NaToJIOTHYEeCKUM U3MEHEHUSM KIIETKH
13. 3nokauecTBEHHBIN POCT
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DoHI OLIEHOYHBIX CpeacTB

dopmupyeTCs OTICIBEHBIM TOKYMEHTOM B cOOTBETCTBHU ¢ [Tomoxxennem o ¢oHae onieHouHbIX cpeacts [ATY

6. YHAEBHO-METO/JMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue W3narensctBO, TOX On. agpec
JI1.1 [Bepemaruna B.A. OcHoBbI 0011eit nuTonoruu: yuebHoe nocodue s |Mockpa: Axaaemus,
BY30B 2009
6.1.2. lonotHUTEIbHAS JIUTEPATypa
ABTODBI, COCTaBUTEIHN 3arnaBue W3narensctBO, TOX On. agpec
JI2.1 |Coxonos B.U., HuTonorus, ructosorust, SMOPHUONIOTHs: y4eOHUK Mocksa: KonocC,

Uymacos E.U. 2004




ABTODBI, COCTaBUTEIHN 3arnaBue W3narensctBO, TOX Dn. ampec
JI2.2 |BeikoB B.JL. HuTonorus u o0mas THCTONOTUs Cankr-IlerepOypr:
(PpynkupmonansHas mopdoorus kierok u Tkaneid  |COTUC, 2007
JI2.3 |Bacunbes 10.T"., Huronorus. 'ucronorus. OmOpuonorus: yueouuk |Cankrt-IlerepOypr:
Tpommn E.W., fIrnos |1 By30B Jlans, 2009
B.B.
JI2.4 |3umarkun C.M. T'ucronorus, uuronorus U SMOpuonorus: yueOHuk |(MuHck: Breicias http://www.iprbooksho
VIS BY30B mkona, 2013 p-ru/20210.html
6.3.1 Ilepeyenb nporpaMMHOro o0ecrnevyeHus
6.3.1.1|Kaspersky Endpoint Security ast 6isneca CTAHJIAPTHBIN
6.3.1.2|MS Office
6.3.1.3]MS WINDOWS
6.3.1.4|Moodle
6.3.2 llepeyenb HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|ba3a nanubIX «DnekTpoHHas 61MONIUoTeKa I OpHO-ANTAaHCKOr0 rOCY1apCTBEHHOIO YHUBEPCUTETa»
6.3.2.2|Onexkrponno-6ubanoreunas cucrema IPRbooks
6.3.2.3|MexBy30BCKas 3JIEKTpOHHAsE OMOINOTEKa

7. OBPA3OBATEJIbHBIE TEXHOJIOI'NU

| nopthoamo

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIITUITIJIMHBI (MOAY JIST)

Homep ayauropuun

Ha3nauyeHnue

OcHOBHOe OCHaIlleHHue

230 Al

KabuHeT nToNIOrNN ¥ reHeTHKU. Y4ueOHas
AyTUTOPHUS JJIS POBEICHHUS 3aHATHIA
JIEKIIHOHHOI0 THIIA, 3aHATHIHA
CEMHHAPCKOT0 THIIA, KYPCOBOTO
MPOCKTHPOBAHUS (BBIIOJIHEHUS KYPCOBBIX
paboT), TPYIIIOBBIX M WHIUBUAYAIBHBIX
KOHCYJIBTAIIH, TeKYIIETr0 KOHTPOJIS U
POMEKYTOYHON aTTECTAIUU

Pabouee mecto nmpemnoaasarens. [locagounbie MecTa st
oby4aromuxcs (1Mo KOINIECTBY 00yUJaIONTUXCS).
YueHnundeckas g0ocka, kadeapa, TaOIHIbI, CTCHIBI C
YYEHBIMH, CXEMBI ITPOIIECCOB, TAOIHIIEI, MUKPOIpEHIapaThl,
MHUKPOCKOTIBI

227 Al

YueOHast ay TUTOPHS JJ1s IPOBEICHHS
3aHATUH JEKIUOHHOTO TUIIA, 3aHITHIA
CEMUHAPCKOI0 TUIA, KypCOBOTO
MPOEKTUPOBAHUS (BBIIOIHEHHS KYPCOBBIX
paboT), TPYIIIOBBIX M WHAWBUAYAIEHBIX
KOHCYJBTAIIHH, TEKYIIET0 KOHTPOJIS U
MpoMexXyTouHOM artectanuu. [lomenienue
JUTS CAMOCTOSITEITEHON paboTHI

Pabouee mecto npenoaasarens. [locagounsie Mecra Juist
oOyuatomuxcs (1o KoiaudecTBy odyuatomuxcs). [Ipoexrop,
HOYTOYK C JIOCTYIIOM B HHTEPHET, HHTEpaKTHBHAs J0CKa,
yUeHHYecKas JOCKa, Npe3eHTalonHas TpuoyHa. [lkads
JUTSL XpaHEeHUs yueOHOTro 000pyJOBaHMs, IOTKH C
pa3IaTOYHBIM MaTEpPHAIOM, 000pYJOBaHHE IS
OTIpEZICTICHUSI MUHEPAIOB 10 (PU3MUECKUM CBOMCTBAM,
Te0JIOTHYECKHEe KOJUIEKIIUU, yTHOMED nopTaTuBHbIN HI
98703 HANNA; MyJIbTHTa30BbIi IEPEHOCHOM
razocuranuzatop «Komera-M5» cepuu UT'C - 98 ¢
MPUHYIUTETBHBIM pobooToopom; KITD xomrmiekt-
MPaKTHKYM 9KOJOTUYECKUMM; TIOUYBEHHBIE JIAOOpaTOpUH
No6nctlab-ITousa; anemomerp Skywatch Xplorer;
nopraTuBHbIN MeTeokominieke Skywatch Geos Nell Kit2;
JansHOMep nasepHblil DISTO D210; n3mepurens
okpyxatomieit cpenst Extech EN300; ananuzarop JsIMOBOTO
ra3a testo 320; HaBHTaIMOHHBIN PUEMHIK; IITyMOMep testo
815; 9X0N0T; HUBEJHp; IITATUB HUBEITUPHBII; TAXEOMET);
(dhoTometp; ananuzatop neimu MKII-5; ananmzarop
pacTBopeHHOro0 Krciopoaa Mapk-3029; TMIIM-1
MHKPOBEpPTYIIKAa THAPOMETPHIECKAs; CHETOMED BECOBOH
BC -43; DKOTECT-2000-pH-M (B xomruiekTe pH-koMO.
an-1 OKC-10601); meteoctanmust M-49M c
KOMIBIOTEPHBIM METe0aAanTepoM; ncu-xpomerp MB-4-2M
(MexaHn4eckuil) ¢ QyTIIPOM; TEOJO0JINT; KyPBUMETP
MeXaHHUEeCKUuil; TepMOMeTp KOHTaKTHbIN TK-
5,01(IOBEepXHOCTHBI 30HT); PIOK3aKH, CHAILHUKHY,




9. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCHUIIJIMHBI (MO JIS)

MUHOBPHAYKHU POCCHUU

®denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPESKACHIE
BBICIIET0 NPO(ECCHOHAIBHOTO 00pa30BaHUs

«["opHO-ANTaCKHII TOCYAapCTBEHHBIN YHUBEPCUTET)

METOJIMYECKUE YKA3AHUS 10 BBIIIOJIHEHUIO CAMOCTOSTEJIBHOM PABOTBI CTYIEHTOB

JucnuInIMHbL  [{uronorus

YpoBeHb OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMbl: IIPUKIIAHON OakanaBpuar
Pexomenmyercs 11 HanpaBISHUS TTOATOTOBKH

440301 ITeparoruueckoe oOpa3oBaHue

npodHIb MOATOTOBKK brororus

®Dopma 00yueHHs: OUHasI

Metoanyeckue yKkazaHus YTBEPKICHBI Ha 3aceaHuy Kadeapel 60TaHUKHU, 300JI0THH, KOJIOTUH U reHeTuku 24 mas 2011 roxa,
mpotokoi Ne 12.

METOJUYECKHE YKA3AHUS 11O BBIITOJIHEHUIO CAMOCTOSTEJILHOM PABOTHI CTYJIEHTOB I10 KYPCY
«IUTOJIOT U S»

1. Llens caMocTOSATENBEHON pabOTHI CTYICHTOB

CaMocrosiTenbHas paboTa CTYICHTOB SIBIISICTCS BaXKHEHIIIEH COCTaBHOM YacThio npoliecca o0yueHus. [{enpto caMocTosTenbHO I
paboThI CTYICHTOB SBJISIETCS 3aKpEIUICHHE TeX 3HAHUHM, KOTOPbIE OHU TIOJIYYMIJIM Ha ayJUTOPHBIX 3aHATHAX, a TaKXkKe CIIOCOOCTBOBATh
Pa3BHUTHIO y CTYJCHTOB TBOPUYECKHX HaBBIKOB, HHUIIMATHBEI, YMEHUIO OPraHU30BATh CBOE BpEMs

Hacrosmue MeToauyeckue yka3aHus COlepKaT MO3BOJIAT CTYIEHTaM CaMOCTOSITEIBHO OBJIA/IETh (PyHIaMEHTAIbHBIMU 3HAHUSIMH,
npodeccrnoHaTbHBIMI YMEHHUSMH U HaBBIKAMU JISSTENLHOCTHU 10 MPOQUIIIO MOArOTOBKH, OTBITOM TBOPYECKOH U HCCIIEI0BATENbCKON
JIeSITeIbHOCTH, U HAallpaBJIeHbl HA (JOPMUPOBAHHE CIIEIYIOIINX KOMITETCHIIUIA:

- cTIOCOOHOCTRIO K caMoonTapuzamu u_camoobnazoraumin (OK-6)




OMOXHMHYECKUX OCHOB, MEMOPAHHBIX MPOLIECCOB  MOJICKYJISIPHBIX MEXaHH3MOB xu3HeaesTenbHocTH (CK-3).
2. Ilnan caMOCTOSITENbHOM PaboThI

HaumenoBanue Tembl Conepixanne pabotsl KonnuectBo yacoB @opma oTueTHOCTH CPOK KOHTPOJIS

Bupycel, 0co0eHHOCTH UX CTpOeHHs M (YHKIIMOHUPOBAHHS, TEOPETHUECKOE U IPAKTHIECKOE 3HAUCHHE.

Cocrasnenue koHcnekra 1 Onpoc Jlabopatoproe 3ansaTue Ne 1

[ToaroroBka k TectupoBanuio 1 TectupoBanue B cepeanne cemectpa Cepennna cemectpa

[Tonroroska k 3auety 1 Onpoc Ha 3auere

Buoxummyeckue n 6Mopu3nIecKUue METObI H3YUEHUS KIETOK.

[TonroroBka k nadopatopuomy 3anaruto 1 O6cyxneHue npobdieMHbx Bonpocos JlaboparopHoe 3anstue Ne 2

[MoaroroBka k TectupoBanuio 1 TectupoBanue B cepeanne cemectpa Cepennna cemectpa

[Tonroroska k 3auety 1 Onpoc Ha 3auere

Opranousl ABwkeHHs KieTok. [Toaroroska k nadoparopromy 3ansatuio 1 O0cyxaeHue npobieMHbIx Bonpocos JlaboparopHoe
3ansiTue Ne 4

[Toaroroska k TectupoBanuio 1 TectupoBanue B cepeanne cemectpa Cepennna cemectpa

[Tonroroska k 3auety 1 Onpoc Ha 3auere

MeXKIIeTOYHbIe KOHTAKTBl ¥ UX THIBI Y MHOTOKJIETOYHBIX OpraHu3MoB. CIIelIMaIn3UpOBAHHbIE CTPYKTYPBI MEKKIETOTHBIX
KOHTAKTOB.

[Monroroska k madopaTopHbIM 3aHATHAM 2 OOCyXIeHHe TpoOIeMHBIX BorpocoB JlabopaTtopHoe 3aHsThe Ne 5

[ToaroroBka k TectupoBanuio 1 TectupoBanue B cepeanne cemectpa Cepennna cemMectpa

[Tonroroska k 3auety 1 Onpoc Ha 3auere

JHK u PHK ctpoenue, tumsl u 3Hauenue. @ynkiun JJTHK u PHK Ioxnroroska k 3ansrtuto 2 onpoc JlaboparopHoe 3anstue Ne 6
[TonroroBka k TectupoBanuto 1 TectupoBanue B cepenune cemectpa Cepeauna cemectpa

[ToaroroBka k 3auety 1 Ompoc Ha 3auere

CrniepmaTorenes u oBoreses. [loaroroska k maboparopHsiM 3aHaTusM 2 O6cyxaeHne npodieMHbIX BorpocoB JlabopaTtopHoe
3ansaTue Ne 5

ITonroroBka k TectupoBanuto 1 TectupoBanue B cepenune cemectpa Cepeauna cemectpa

[ToaroroBka k 3auety 1 Ompoc Ha 3auere

[TonsTHE O cucTeMax 00EeyHKIMOHAILHOTO 3HaUeHHs (cucTemMa OnocuHTesa OesKa, SHEpreTHYecKoro ooOMeHa 1 Jip. ).
[MoaroroBka k nadopaTopHbIM 3aHsATHAM 2 OOCyxIeHHe MPpoOIeMHBIX BonpocoB JlabopaTopHoe 3aHsTHe No 7

[TonroroBka k TectupoBanuto 1 TectupoBanue B cepenune cemectpa Cepeauna cemectpa

[ToaroroBka k 3auety 1 Ompoc Ha 3auere

Opomronus kiaetok I[loaroroska k n1aboparopHbIM 3aHATHSIM 1 O6Cy)neHue MpoOieMHbIX BonpocoB JIabopaTopHoe 3ansaTue Ne 8
[ToaroroBka k TectupoBanuio 1 TectupoBanue B cepeanne cemectpa Cepennna cemMectpa

[TonroroBka k 3auety 1 Onpoc Ha 3auere

Pedepar no teme Ha BbIOOp cryaeHTa [loaroroka pedepara 10 O6cyxaeHne npodiieMHbIX BonpocoB Ha 3auere

UTOI'O:

38 u.

3. MeTOZ[I/I‘-IeCKI/Ie YKa3aHusl 110 BBIIIOJIHCHUIO CaMOCTOSITEIIbHOM pa6OTLI

MCTOZ[I/I‘-IGCKI/IG YKa3aHus 110 NOATOTOBKE K TeOpeTI/I‘{eCKOﬁ YacTH 3aHATUA

OpHOM U3 BaXKHBIX (DOPM CaMOCTOSITEIBHOM PabOTHI SBNISETCA IOArOTOBKA K TEOPETHYECKOi yacTu 1aboparopHoro 3ansTus. Llens —
HAYYHUTb CTYJEHTOB CAMOCTOSITEJIFHO aHAJIM3UPOBATh YUeOHYIO M HAYUHYIO JIUTEPATyPy U BHIPAOATHIBAT Y HUX OIBIT
CaMOCTOSTEIBHOIO MBIIIICHUS O TpobieMaM Kypca. TeopeTndeckast 4acTh 3aHATHS MOTET MPOXOAUTh B Pa3IMYHBIX (opMax

Kak npasuro, B Buze:

- pa3BepHyTOH Oecenbl — 00Cyx1eHHe (IMCKYCCHsl), OCHOBAaHHbIE Ha ITOJrOTOBKE BCEH IPYIIIBI 110 BCEM BOIPOCaM U MaKCUMaJIbHOM
YYaCTHH CTYICHTOB B 0OCY>KICHHH BOIPOCOB TEMBI ceMuHapa. [1pu 3Toif hopme paboThl OTAENBHBIM CTYICHTaM MOTYT IIOPYyYaThCst
COOOIIEHHUS 110 TOMY UJIM HHOMY BOIIPOCY, & TAK)XXe CTaBs JOIOJIHUTEIbHbBIE BOIIPOCHL, KaK BCEH ayAUTOPUH, TaK U OIPEIeICHHbIM
YYaCTHUKaM OOCYXICHHUS;

- YCTHBIX JJOKJIAJIOB C TIOCJIEAYIOIINM HX 00CYXKAEHUEM;

- 00CyXAeHHs MHCHMEHHBIX pedepaToB, 3apaHee MOArOTOBICHHBIX CTYACHTaMHU 110 3aJaHUIO ITPENOAABATENs U IPOYUTAHHBIX
CTYICHTaMH TPYIIIBI 10 CEMHHAPA, HAITMCAHUE pedepaToB MOXKET OBITh IOPYYEHO HE OJJHOMY, a HECKOJIBKMM CTY/AE€HTaM, TOTJa K
OCHOBHOMY JIOKJIJUYUKY MOTYT OBITh Ha3HAUEHBI COJOKIATYNKN M ONIOHEHTHI [0 TOKIaIy.

B xozne caMocTOSATENbHOM NOJArOTOBKY KaXKABIH CTYAEHT TOTOBHUT BBICTYIUIEHHS 110 BCEM BOmpocaM TeMbl. COOOIIeHUs JeNaroTcs
YCTHO, Pa3BepHYTO, 00PAIIAThCsl K KOHCIEKTY BO BPEMsI BBICTYIUICHUSL.

[IpuMmepHBIii TUTaH TPOBEACHUS 3aHATHUS.




1. BerynurensHoe COBO mpenogaBaTens — 3-5 MUH.
2. PaccMoTpeHue Kaxxaoro Bonpoca TeMsl — 5-10 MuH.
3. 3aKIIOYMTENBHOE CII0BO IpenoaaBarens — 3-5 MHUH.
JomaniHee 3a1aHue (K KaXA0MY 3aHSITHIO).

1. M3y4nTh ¥ 3aKOHCIIEKTUPOBATh PEKOMEH/IYEMYIO JIUTEPATYpYy.

2. ITo kax oMy BOMpoCy IUIaHa 3aHATHI MOJTOTOBUTHCS K YCTHOMY co00IIeH! o (5-10 MUH.), ObITH TOTOBBIM NPHHATH YIaCTHE B
00CYyX/IGHHH U JIOTIOJTHEHUH JIOKJII0B U COOOLIeHuH (10 5 MHH.).

BricTynneHne JOMHKHO YAOBJIETBOPATH CIEIYIOIUM TPeOOBaHUAM: B HEM M3JIararoTCsl TEOPETHIECKHE TOAXOIbI K
paccMaTpuBaeMOMY BOIIPOCY, JAETCsl aHAIN3 NPUHIMIIOB, 3aKOHOB, MOHATUI U KaTETOPHiA; TEOPETHUECKUE MOJI0KECHUS
MOAKPETIIAIOTCS (hakTaMu, IPUMEPaMH, BEICTYIUIEHUE JOJDKHO OBITh apryMEHTHPOBAHHBIM. | OTOBUTHCS K 3aHATHSAM HaJ0 HE
HakaHyHe, a 3a0J1arOBpeMEeHHO.

CamocrosiTenpHast paboTa CTYICHTOB AOJDKHA HAYMHATHCS ¢ 03HAKOMIICHUSI € IUTAHOM Kypca, KOTOPBIH BKJIIOYAET B ce0sl BOIPOCHI,
BBIHOCHMBIE Ha 00CYX/IeHHE, PEKOMEHAALIUH I10 MTOJI'OTOBKE K 3aHATHIO, PEKOMEHIyeMYIO JIUTepaTypy K Teme. M3yuenue marepuana
K ClIelyeT HayaTh ¢ IPOCMOTpa KOHCIIEKTOB JICKIIMH. BOCCTaHOBUB B MaMATH MaTepHall, CTYACHT IPUBOAUT B CHCTEMY OCHOBHEIE
IIOJIOXKEHHUS TEMBI, BOIIPOCHI TEMBI, BBIEISIS B HEM TTIaBHOE M HOBOE, HAa YTO 00palaock BHUMaHKE B JIEKIUH. 3aTEM CIEYyeT
BHUMATEJIbHO MPOYUTATE COOTBETCTBYIOIIYIO TJ1aBy yueOHnKa. {7t Gonee yriyOIeHHOro H3ydeHuUs BOIIPOCOB PEKOMEHTyeTCs
KOHCIIEKTUPOBAHNE OCHOBHOM M JONOJIHUTENbHOM uTeparypsl. [logoOpas, oTpaboTaB MaTepuali U yCBOUB €r0, CTYJCHT J0JDKEH
HayaTh HEMOCPEICTBEHHYIO IIOATOTOBKY CBOETO BBICTYIUICHHS HA 3aHATHH JUIS YETO CleyeT NPOAyMaTh, KaK OTBETHTh Ha KaXIbIH
BOIIPOC TEMBI. YMETh YHTaTh PEKOMEHA0BAHHYIO JTUTEPATypy HE 3HAUNT ACCHBHO NPHUHUMATH K CBEICHUIO BCE HAIMCAHHOE,
ClIeyeT aHaJIM3UPOBATh TEKCT, lyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 110 XOAY YTEHHS, KOTOpbIE MPEBPAILAIOT YTCHUE B
mpouecc. 3amucu MOTYT BECTHUCH B Pa3IN4HON GopMe: pa3BepHYTHIX U MIPOCTHIX [UIAHOB, BHIIHCOK (TE€3UCOB), aHHOTAIMH
KOHCIIEKTOB.

Mertoaudeckue ykazaHHs 110 ITOJrOTOBKE KOHCIICKTOB

[TucbMeHHBII KOHCTIEKT — 3T0 padoTa ¢ HICTOYHUKOM MJIHM JINTEPATYpOH, 1IeNIbl0 KOTOPOH sBIIseTCs (PUKCUPOBAHUE U TIepepaboTKa
TEeKCTa.

[Ipexne ueM NpUCTYMUTh K KOHCIIEKTHPOBAHUIO KHUTH, CTAThU U TIP., HEOOXOIUMO ITOJIyYUTh O Hell obliee npeacTaBieHue, st
9TOTO HY>KHO IIOCMOTPETH OTJIaBJICHHUE, IPOUYNTATH BBEACHHE, 03HAKOMHUTECS C €€ CTPYKTYpPOH, BHUMATEIBHO MPOYUTATh TEKCT
naparpada, riaaBbl U OTMETUTh MH(OPMALIMOHHO 3HaYNMBble MecTa. OCHOBY KOHCIIEKTa COCTABIISAIOT IIaH, TE3UCHI, BBITUCKH, IUTATHI.
ITpu cocTaBineHNH KOHCTIEKTa MaTepuall HaJl0 M3JIaraTh KpaTko U cCBOMMH cioBamu. Hanbonee ynauno copmMynnpoBaHHbEIE MBICTH
aBTOpA 3aIIUCHIBAIOTCS B BUAE LIUTAT, YTOOBI B AATbHEHIIIEM UX HCIONB30BaTh.

OCHOBHBIMH TPeOOBaHUSIMH K CO/IEPIKAHHUIO KOHCIIEKTA ABJISIOTCSA MOJIHOTA — 3TO 3HAYMT, YTO B HEM JIOJDKHO OBITH OTOOpa)KEHO BCE
coJiepKaHue BOIIPOCa M JIOTHYECKH 000CHOBaHHAsI IOCJIEI0BATENbHOCTD N3JIOKEHNUS. B TeKCTe KOHCIIEKTa jKeJIaTeNbHO IPUBOIUTE HE
TOJIBKO TE3UCHBIE MOJIOXKEHUS, HO U UX JoKa3arenbeTBa. [Ipu oopmiieHHH KOHCIIEKTa HEOOXOIMMO CTPEMUTBCS K EMKOCTH KaXK/10TO
npeaIokeHus. YUCIo TOMOTHUTENEHBIX 3JIEMEHTOB KOHCIIEKTA IOJDKHO OBITH JJOTMUECKH 000CHOBAHHBIM, 3aIMCH JTODKHEI
pacrmpenensThCs B ONpeNeNICHHO 1T0CIIe1I0BaTeIbHOCTH, OTBEYAIOLIEH JIOTHUECKON CTPYKTYpe npou3BeaeHus. s yTouHeHus 1
JIOTIOJTHEHUST HEOOXOANMO OCTABIISATH MOJS.

Mertorka cOCTaBICHUS KOHCIIEKTa

1. BHUMaTeNnbHO POYUTANTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIMTEpATYpe HETIOHATHBIE cloBa. [Ipu 3amucu He 3a0y/bTe BBIHECTH
CIPaBOYHbIE JAaHHBIE HA OJIS1 KOHCIIEKTA;

2. Pa30uTh TEKCT Ha OTIEIbHBIE CMBICIOBBIC YHKTHI H COCTABBTE IIJIaH;

3. Kparko chopmynupyiite OCHOBHBIE IIOJIOKEHUS TEKCTa, OTMETHTE aPTyMEHTALIUIO aBTOPA;

4. 3aKOHCTIEKTHPYWTE MaTepHal, YeTKO CJIeAys MyHKTaM IaaHa. [Ipy KOHCIeKTHPOBaHUH CTapaTech BHIPA3UTh MBICIH CBOUMU
CJIOBaMH. 3alKCH CIIeyeT BECTH YETKO, SICHO.

5. I'pamotHoO 3anuceiBaiiTe nuTaThl. LluTnpys, yauThIBaliTe TaKOHUYHOCTD, 3HAYUMOCTD MBICIIH.

Meroaudeckue ykazaHHs 110 OATOTOBKE pedepaToB

IMox pedeparom noapasyMeBaeTcsi TBOpUYECKas UCCIIe0BaTeNIbCKas padoTa, OCHOBAHHAsI, TIPEIK/IC BCETO, HAa M3YUCHUU
3HAUUTENIFHOTO KOJIMYECTBA HAYYHOH U MHOM JIUTEpaTyphl 10 TEME HCCIeJOBaHMUS.

Pedepar, kak npaBuIo, TOHKEH COACPKATh CICAYIOLUINE CTPYKTYPHBIE 3JIEMEHTHI:

. TUTYJBHBIN JIUCT;

. COZlepIKaHHe;

. BBEJICHUE;

. OCHOBHAs 4acTh;

. 3aKITI0YCHHE;

. CIIMCOK HMCIOJIb30BaHHBIX HCTOYHHUKOB;

7. npuitoxxeHus (pu He0OXOIUMOCTH).

B copmeprxanuy npuBOIATCS HANMEHOBAHUS CTPYKTYPHBIX YacTel pedepata, rias u maparpadoB €ro OCHOBHOH 9acTH C yKa3aHHEM
HOMepa CTPAHUIIBL, C KOTOPOil HAYMHAETCSI COOTBETCTBYIONIAsl YacTh, IIaBa, maparpad.

Bo BBeneHnn HEOOXOAMMO 0003HAYUTH 00OCHOBAaHHE BEIOOpA TEMBI, €€ aKTYaJIbHOCTh, OOBEKT M MPEAMET, LIENb 1 3aa4l
WCCIICZIOBAHUSI, OMUCHIBAIOTCSI OOBEKT M PEIMET HCCIIeIOBaHUS, HHPOPMAMOHHAs 6a3a UCCIICIOBAHUSL.

B ocHOBHOI 4acTy u3naraeTcs CyIHOCTh POoOIeMbl 1 OOBEKTHBHBIE HayYHBIE CBEJCHU 110 TeMe pedepara, JaeTcs KpUTHISCKHH
0030p UCTOYHHUKOB, COOCTBEHHBIC BEPCUH, CBEICHUSI, OLIeHKU. CollepikaHie OCHOBHOM YacTH JOJKHO TOYHO COOTBETCTBOBATh TEME
IIPOEKTA U MOJTHOCTHIO € pacKpbIBaTh. I aBbl 1 maparpadsl pedepara JOIDKHBI PACKPHIBATh ONMHCAHNE PELICHHS OCTABICHHBIX BO

AN AW




BBe/IeHNH 3a1a4. [103TOMy 3arojoBKH I7aB U naparpadoB, Kak IpaBHiIo, JOJDKHBI COOTBETCTBOBATH MO CBOEH CyTH (YOPMYIHPOBKaM
3agad pedepara. 3arosnoska "OCHOBHA Sl YACTD" B cogeprxanuu pedepara ObITh HE JOJIKHO.

Texkcr pedepara 10KeH coiepKaTh aiPECHbIC CCHUTKM Ha HaY4HbIe pa0boThl, 0(opMIIeHHBIE B cOOTBeTCTBUU TpeboBanusim ['OCT.
Taxoke 00s13aTeIBHBIM SBISIETCS HAJIMYUE B OCHOBHOU 4acTH pedepara CChUIOK HA HCIIOIb30BaHHBIC HCTOUHHKU. M310KeHNEe
HEOOXOJIMMO BECTH OT TPETHETO JHia («ABTOP TOJIAraeT...») JIM00 HCIOIb30BaTh OC3IMYHbIC KOHCTPYKIMH U HEOTIPEIEIICHHO-
IMYHBIEe TpeoxkeHus («Ha BTopoM sTare HCeeIeLyloTces CIeAyIONHe MOAX0ILL. .. », «[IpoBeieHHOe UCCIIeIOBaHNE TTO3BOIIHIIO
JI0Ka3aTh...» U T.IL.).

B 3aKI09eHAY IPUBOIATCS BHIBOABI, K KOTOPBIM IIPHILIECI CTYICHT B pe3yIbTaTe BHIIOMHEHUS pedepaTa, pacKphIBaIOIIIe
IIOCTABJICHHbIE BO BBEJCHUHM 3a1aui. CIIICOK JIUTEPATyphl JOJKEH 0(OPMIIITHECS B COOTBETCTBUH C OOLIENPUHATHIMU
OonbnmorpadudecKkuMu TpeOOBAHHUSAMU U BKITIOYATh TOJIBKO HCHOJB30BaHHbIE CTYACHTOM IMyOuKanuu. KonndecTBo HCTOYHHKOB B
CITHCKE OTIPEENIETCS CTYACHTOM CaMOCTOSITENBHO, IS pedepara uxX pekoMeHayeMoe KosmuectBo ot 10 mo 20.

B npunoxeHus clieyeT BBIHOCHTh BCIIOMOTATEIBHEIN MaTepHall, KOTOPBIH IIPU BKIIIOUYCHHH B OCHOBHYIO YacTb paOOTEI
3arpOMO’XKJaeT TEKCT (TalJIMIBI BCTIOMOTATENbHBIX TaHHBIX, HHCTPYKIUH, METOJUKH, GOPMBI JOKYMEHTOB H T.I1.).

O0beM pedepata goikeH ObITh He MeHee 12 u 6onee 20 cTpaHuUIl MALIMHOIKMCHOIO TEKCTa yepe3 1,5 uHTepBana Ha OJHOH CTOpOHE
CTaHJApTHOTO Jiucta A4 ¢ COOIIOZICHHEM CIIEAYIOIIETro pa3Mepa MoJieii: BepxHee U HxkHee -2, ipaBoe — 1,5, neBoe — 3 cm. [lpudr —
14. Pedepat MoxxeT OBITh M PyKOITHCHBIM, HATIMCAHHBIM POBHBIMH CTpoKamu (He MeHee 30 Ha CTpaHUILy), SCHO YATAEMBIM OYEPKOM.
AG3alHbIi OTCTYH — 5 Me4aTHbIX 3HaKOB. CTpaHHUIBI HYMEPYIOTCSl B HU)KHEM ITPaBOM yriy Oe3 Touek. [lepBoii cTpaHuiieit cuntaercs
TUTYJBHBIN JIUCT, HyMepanus Ha Heil He CTaBUTCs, BTOPOi — orjaBieHne. Kaxaplil CTPYKTYPHBIH 2JIeMEHT pedepara HaUNHACTCS C
HOBOW CTPaHUIIBIL.

CHHCOK HCTIOIBb30BaHHBIX HCTOYHUKOB TOJDKEH (DOPMUPOBAThCS B alI(paBUTHOM IOPSIAKE 10 (haMIIHU aBTOPOB. JIuTeparypa 0ObIMHO
IPYNIUPYETCS B CIIUCKE B TAKOH IOCIEI0BATEILHOCTH:

1. HICTOYHUKH, 3aKOHOJATCIIBHBIC U HOPMAaTHBHO-METOINIECKUE JOKYMEHTHI U MaTepPHAIIBI;

2. cnenyanbHas Hay4YHas OTEYECTBEHHAs U 3apyOexkHas muteparypa (MoHorpaduu, yueOHUKH, HAyYHbIC CTaThU H T.I1.),

BxitoueHHas B CIIMCOK JINTEPaTypa HyMepyeTcs CIUIOMIHBIM ITOPSIIKOM OT IIEPBOTO JIO IIOCHISIHEr0 Ha3BaHUs.

Mo xaxpoMy TUTEPaTypHOMY MCTOYHUKY YKA3BIBAETCS: ABTOD (WJIM IPYIIa aBTOPOB), TIOJIHOE Ha3BaAHUE KHUTH MIIM CTaThbH, MECTO U
HaMMEHOBAHKE M3IaTENbCTBA (IJIs1 KHUT M OPOILIOP), TOM U3IAHUS;, VIS XKYPHAIBHBIX CTaTel yKa3bIBAeTCsl HAMMCHOBAHUE XKypHAa,
rox Belmycka u HoMmep. [To cOopHuKaMm TpynoB (cTareil) yka3sIBaeTCs aBTOp CTAThU, €¢ Ha3BaHHE U Jajee Ha3BaHUe KHUTH
(cOopHHMKa) U ee BBIXOHBIC JaHHBIC.

(Hanpumep: Maiigyposa, H. A. I'opHblii Antaii B konne XIX — nauane XX BB. [Texcr] / H.A. MaiinypoBa. - I'opHo-Anraiick, 2000. -
134 c.)

IMpunoxenus caexyeT oGOPMIIATE KaK IPOJODKEHHE pedepaTa Ha ero IOCIeAYOIIX CTpaHuax. Kaxaoe npruioxeHre TOHKHO
HA4YMHATHCS C HOBOM cTpaHuubl. BBepxy cTpaHuIls! cripaBa ykaseiBaetcs ciaoBo "[Ipunoxkenne” u ero Homep. [Ipunoskenue 1omKHO
UMETB 3ar0JIOBOK, KOTOPBIH PAacIIOIaraeTcs o EeHTPY JINCTa OTACIBHOMN CTPOKOI U eYaTaeTcsl MPONUCHBIME OyKBaMH.

Ha Bce mpunoxeHus B TeKCTe pabOTHI TOIDKHBI OBITH CCBUIKM. Pacmonarate NpHIOKEHUS CIeAyeT B MOPSIIKE MOSBIEHUS CCBIIOK Ha
HHX B TEKCTE.

Kpurepuu ouenku pedepara.

Cpok cjauu TOTOBOTO pedepara onpeesseTcs IPenojaBaTeeM.

B ciydae oTpHULATEIFHOTO 3aKTIOYCHUS TPEToIaBaTelis CTYACHT 00s13aH 0padoTaTh WM nepepadorats pedepat. Cpok 1opaboTKu
pedepara ycTaHaABIMBAETCSI PYKOBOJHUTEIEM C YUETOM CYIHOCTH 3aMeYaHHii U 00beMa He0OXO0IMMOit TopabOTKH.

Orenka "oTIHMYHO" BBICTABISIETCS 38 pedepaT, KOTOPhI HOCHT HCCISIOBATEIbCKUI XapaKTep, COACPKUT rPAMOTHO H3II0KESHHBIH
Marepuai, ¢ COOTBETCTBYIOIIMMH 000CHOBAaHHBIMH BBIBOJJAMHU.

OreHka "Xopomo" BBICTABIISCTCS 32 TPAMOTHO BBIMOIHEHHBIH BO BCEX OTHOILICHUIX pedepaT MU HATUYUH HEOONBIINX HE0UCTOB B
€ro COAEpKaHUH I 0(OpMIICHHUH.

OreHka "yIOBIETBOPUTEIHHO" BBICTABISIETCS 32 pedpepaT, KOTOPBIH YIOBISTBOPSIET BCEM MPENBIBISIEMBIM TPEOOBAHHSIM, HO
OTJIMYAETCs TOBEPXHOCTHIO, B HEM MIPOCMATPHUBAETCS HEMOCIEAOBATEILHOCT M3JI0)KEHNSI MaTepHaa, PEACTaBICHbI
HEOOOCHOBAHHBIC BBIBOJIBL.

OreHka "HeyIOBIETBOPUTENLHO" BBICTABIISICTCS 32 pedepaT, KOTOPBIi He HOCHT MCCIIE0BATEILCKOTO XapaKTepa, He COACPIKUT
aHaJM3a HCTOYHHKOB M TIOJXOIOB MO BEIOPAHHOW TeMe, BHIBOABI HOCST ACKIapaTHBHBIN XapakTep.

O6pa3zen 0popMIICHUS TUTYIBHOTO JICTa

OegnepanbHOE rOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKACHHUE
BBICIIIETO PO(ECCHOHAIILHOTO 00pa30BaHUS

«["opHO-AnTalicKuii rocyaapcTBEHHbII YHUBEPCUTET)»
EcrecTBenHo-reorpaduueckuii GpakynbTeT

Kadenpa 60TaHHKH, 300JI0THH, YKOJIOTUH U TEHETHKH

PE®EPAT I1O AMCHUITJIIMHE
[uronorus
(Ha3BaHHUE TEMBbI)

Brrmonaun: crynent 320 rp.
Heanos 1.H.
Hay4nslif pyKOBOIUTEB:
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. DTamsl pa3BUTHUS IUTOJIOTUH

. CoBpeMEeHHbIE METO/IbI LIUTOJIOTUH

. CBSI3b IUTOJIOTHH C IPYTUMHU HayKaMH

. [TaTonoruun muro3za

. OCOOCHHOCTH CTPOCHHUSI HEPBHOI KIICTKH

. OcoOGEHHOCTH CTPOEHHUS MBIILICUHON KIETKU

. OCOOCHHOCTH CTPOCHHUS MUTEIUATBHOMN KIETKH
. OCOOEHHOCTH CTPOEHUSI CEKPETOPHOM KIIETKU

9. OcoOeHHOCTH CTPOEHUSI MOJIOBBIX KJIETOK

10. 'erepoxpoMaTuH 1 3yXpOMaTHH

11. BakyossipHblii annapar KJI€TOK

12. Hapymenns nuddepeHunanuy KIeToK, BeAyIie K MaTOIOTHYECKUM N3MEHEHNSM KIETKH
13. 3nokadecTBEHHBIN POCT.
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MeTOZ[I/I‘-IeCKI/Ie PEKOMEHAAIMU 110 MOATOTOBKE JOKJIaga-NPEe3CHTAlluN

KoMIproTepHyIo pe3eHTal|I0, CONPOBOXKIAIOLIYIO BBICTYILIEHUE JOKJIAIUMKa, yIOOHEe BCEro IOArOTOBUTh B Iporpamme MS
PowerPoint. [Tpe3enTanus kak TOKYMEHT TpeACTaBIIseT cO0O0 MOCIEA0BATEIBHOCTh CMEHSIOIIMX JAPYT Apyra ciaiinos. Yaie Bcero
JIEMOHCTpAaLUsl IPE3CHTALUY IPOESUPYETCs Ha OOJIBIIOM 3KpaHe, Pexe — pa3facTcsl cOOpaBIIMMCS KaK Ie4aTHbIH MaTepHall.
KonmuecTBo c1aiiioB NpOMOPIHOHATIBHO COAESPKAHUIO U MTPOAODKUTEILHOCTH BEICTYIUICHUS (HAIIpUMep, A1 S-MUHYTHOTO
BBICTYILIEHUS] PEKOMEHIyeTCsl UCII0NIb30BaTh He Ooee 10 craiinos).

Ha nepBom cnaiizne 00s3aTenpHO NPeaCcTaBIseTCs TeMa BEICTYIUICHUS U CBeAeHHs 00 aBTopax. Cienyromnye ciaiabl MOXKHO
HOATOTOBUTH, UCIOJB3YS JIBE PA3IMUYHbIE CTPATErHU UX HOATOTOBKU:

Ha cJIal/ipl momeniaercs: pakTUYeCKuil U WILTFOCTPATUBHBIN MaTepual (Tabauiibl, rpaduku, potorpaduu U mp.), KOTOPHIH SBISETCS
YMECTHBIM U JIOCTATOYHBIM CPEJCTBOM HAITISJHOCTH, IIOMOTaeT B PACKPHITUM CTEPAKHEBOU UIEU BBICTYILICHUS. B 3TOM ciayuae K
craifaM IpeabsBIAIOTCS CleyIomue TpeOOoBaH!s:

* BbIOpaHHBIE CPEACTBA BU3yanu3auuu uH(opmanuy (Tabnulbl, CXeMbl, rpaUKU U T. A.) COOTBETCTBYIOT COAEPKAHUIO;

* HCTIOJIB30BaHbI UUTIOCTPALIUK XOPOLIEro Ka4ecTBa (BEICOKOTO PA3pEeIIeHNs ), C YeTKHM H300pakeHHeM

MakcumanbHOe KOJIU4eCcTBO Ipaduueckoil uHdGopmauy Ha oJHOM claiine — 2 pucyHka (dororpaduu, cXeMsl U T.J.) C TEKCTOBBIMU
KOMMeHTapusiMu (He OoJiee 2 cTpoK K Kaxkaomy). Haubounee BaxkHas nHGOpMaIys JOJDKHA PACIoaraThCs B LIEHTPE dKpaHa.
OObIuHbIH cnaiia, 6e3 3G PEeKTOB aHUMAIUK, JOIDKEH IEMOHCTPUPOBATHCS Ha SKpaHe He MeHee 10 - 15 cexyHa. 3a MeHbllee BpeMst
MIPUCYTCTBYIOLINE HE YCIIEeT 0CO3HATh COIEPXKAHKE Claiaa.

Craiiz ¢ aHMMalUsIMU B CpeTHEM JIOJDKEH HaXOIUThCs Ha 9KpaHe He MeHble 40 — 60 cexynz (6e3 yyera BpeMEeHH Ha CIy4aifHO
BO3HHUKIIEe 00Cy)KaeHHe). B cBA3M ¢ 3TUM JTydllle HaCTPOUTH MIPE3EHTANIO HE HA aBTOMATHYECKUH 1T0Ka3, a Ha CMEHY CJIaiI0B
caMuM JOKIaAYUKOM.

Oco00 TIaTensHO HE0OXOANMO OTHECTUCH K 0(OPMIIEHHIO Tpe3eHTauH. /1 BceX cIaiioB MPe3eHTalny 110 BO3MOXHOCTH
HEOOXOIUMO UCIIOIB30BaTh OJUH U TOT XK€ I1a0I0H 0(OPMIIEHHUS, KETJIb — IJIs 3aT0JIOBKOB - HE MEHblIE 24 IIYHKTOB, JUIs
nHdopmaru - 1t nHGopMaruK He MeHee 18. B mpeseHTanmsaX He NPUHATO CTABUTH [IEPEHOCH! B CIIOBAX.

Haunyumeil 1BeTOBOM raMMOii A7 IPE3EHTALUY ABIIIOTCS KOHTPACTHbIE 1IBeTa (hoHA U TeKcTa (Oenblil pOH — UepHBIH TEKCT; TEMHO-
CUHHI (POH — CBETIIO->KEJITBIN TEKCT | T. 1.). JIydille He CMEIINBaTh pa3Hble TUIIBI PU(PTOB B OJHOM Mpe3eHTaluu. PeKoMeHayeTCs
HE 3710yHNOTPEOIATh IPONUCHBIMU OYKBAaMU (OHHU YUTAIOTCS XYKE).

3aKIIOYUTENILHBIN Il PEe3eHTAIH, coiepKaluil TekeT «Cracn0o 3a BHUMaHue» win «KoHewy, Bps/ I IprueMIieM Jist
IIPE3eHTalUH, CONPOBOXKAAIONIEH TyOINYHOE BEICTYIUICHNE, IOCKOJIBKY 3aBEpIICHNE [T0Ka3a CIai/I0B eIle He SBIIeTCs
3aBepllieHHeM BhICTyIIeHus. KpoMe Toro, Takue ciaiiibl, Tak ske Kak U crnailn « Bompocs?», Iy0aupyoT yCTHOE COOOLIEHUE.
OnTuManbHBIM BapHAHTOM IIPEACTABISIETCS IIOBTOPEHHE MIEPBOTO CiIaiiia B KOHIE MPE3eHTALNH, IIOCKOJIBKY 3TO AaeT BO3MOXKHOCTh
€llle pa3 HAIIOMHUTh CIIyLIATENIIM TEMY BBICTYILIEHUs U UMsI JJOKIaAuUKa ¥ MO0 MepeHTH K BoIpocaM, MO0 3aBEPILUTh
BBICTYIICHUE.

Tembl 11 AOKIIAA0B-IIPE3EHTALUN:

Haumenoanue

paszaena JUCUUILTMHBI TeMbl TOKIIa10B-TIpe3eHTaluN

Beenenue 1.Ilpenmer u 3amaun Kypca HUTOIOTHI

2. CoBpeMeHHbIE Tpe/ICTaBIeHHs 00 OpraHU3aluH KIETKH (CTPYKTYpHO-(QYHKIIMOHAJIbHASL OPraHU3a1Hs)
3. MeToasI IUTOJIOTHHI

4. CoBpeMeHHast JOPMYIUPOBKA OCHOBHBIX TOJIOKEHHUH KIICTOUHOW TEOPUU
5. Kparkas uctopust pa3BUTHS LUTOJIOTHU

6. Mcropust u300peTeHusi MUKPOCKOTIA

7. Tunsl COBpeMEHHBIX MUKPOCKOIIOB

8. CoBpeMeHHAass MUKPOCKOITHS

9. Ilpmxu3HEHHOE U3YyYeHHE KIIETKH

10. Metompl n3ydeHusi PUKCUPOBAHHBIX KIETOK




11. DnexTpoHHAast ¥ CBETOBAsI MUKPOCKOIIHS

Kierka — anemMeHTapHast eIMHUNA KUBOTO 1. [IpOKapHOTHI 1 DYKapHOThI

2. Bupycsl — HeknieTouHasi popma KU3HU

3. OCoOEHHOCTH CTPOEHUS IPOKAPUOTUUECKUX KIETOK

4. OcoberHoCTH MOPGOIOTHH U HYHKIIMOHAIFHOM aKTHBHOCTH MY>KCKHX U JKEHCKUX ITOJIOBBIX KIIETOK
CTpyKTypHbIE KOMIIOHEHTHI Ki1eTKku 1. Mopdosnorust xpomocoM. Turiel Xxpomocom
. I'mukokanuke, xum. Coctas, CTPYKTypa, QyHKIIUH

. Xumuueckas 1 MOpGho-QyHKIMOHATbHAS OPraHU3aLHsI XPOMOCOM

. ©yHKISL XPOMOCOM — TPAHCKPUIIIUS U PETIIIMKALHS

. AHK u ee penynukanus

. PHK u ee Tumst

. SIApBIIKO, YIBTPACTPYKTYPHAs OpraHU3alus U QyHKIHN

. Kitetounsie MeMOpaHbl, HX COBpEMEHHBIE MOAEIH

9. OIIC u ee Tunbl

10. Pu6ocomsl. CTpoeHue u opraHuzaius paboTsl

11. Annapar I'onbmpku

12. JIuzocomsl

13. Muroxonapuun

14. XnopomacTsl

15. MukpoTpyOouKH

16. BxiroueHus IATOIUIA3Mbl, KX 3HaYEHHUE B META0O0IM3ME

17. TTonossie xpomocomsl. [1os10Bo# xpomaTiH

18. Pecunuku u xryruku. CtpoeHue 1 QyHKIUN

19. IluTockener — OCHOBA ONOPHO-COKPATUTEIbHONW CUCTEMbI KJIETKH

20. I'mmoTesa MPOUCX0XKACHUS XJIOPOIUIACTOB U MUTOXOHAPUI

21. Knerounstii nentp. Crpoenue U GyHKIUU LEHTPUOIEH

22. Knetounoe siapo

23. YapTpacTpyKTypa MUTOTHYECKHUX XPOMOCOM

®dusnoIoruuecKas akTuBHOCTh KiieTku 1. Kitetounoe nenenne. @yHKIMOHAIBHBIA CMBICI U THIIBI
. OHIOMUTO3 U aMHUTO3. DAKTOPEL, peryIupyoLIKe KIETOYHOE AeTeHIe

. Mopdonoruueckas xapakrepucTuka (a3 MUTO3a U MEXaHU3MBI

. Knerounsrii imkn

. XapakTepucTHKa IePHOI0B HHTEP(A3bI

. Mopdonornveckast xapakTepucTka a3 Melio3a i MEXaHU3MbI

. CpaBHHTENbHAS XapaKTEPUCTUKA MUTO3a 1 Mel03a

. Knnerounast o depenmpoBka, COBpeMeHHbIE IIPEICTABICHHS

. CnepMaToreHes U OBOreHes

10. ®yHKIHOHAIBHAS AKTUBHOCTh HHTEP(a3HBIX U MUTOTHYECKUX XPOMOCOM
11. B3aumoneiicTBre spa U HUTOILIa3MbI

12. buocunTtes 6enka
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MerToudeckie yKa3aHus 10 MOJTOTOBKU K YCTHOMY OTBETY

Omnpoc mpoBOAKUTCS 110 NPOiiAeHHBIM TeMaM. OLIEHHBAIOTCS 3HAHUS CTYACHTA 10 TeMe, IOHUMaHUE POOIEMbI BIIaICHIE
MOHSTUITHBIM aIapaToM, YMEHHUE MOJTb30BATHCS JIUTEPATYPOH, IMIaKaTaMH U T.JI.

CobecenoBaHue MPOBOANUTCS HA KAKIOM 3aHIATHU B (hOpME IHaora MperoiaBaTeis i CTYACHTOB 1o TemMe. [Ipu 3ToM B 00CyKaeHnH
MPE/IIOKEHHON MPENoAaBaTeeM TeMbl YI4aCTBYIOT BCE CTYISHTHI. [isl OTBETa CTYJCHTY HEOOXOMMO TTOIHSTh PYKY, IOCIE TOrO KaK
[PENoAaBaTesb IPEJIOKUT eMy OTBETHTh, BCTATh C MECTa M OTBETHTh. I1pH OTBETE OLICHUBACTCSI 3HAHKME MAaTepHala, a TaK JKe
MPaBHIBHOCTH HOPMYITHUPOBOK.

O6mas knaccuukarys ommudox

IIpu olleHKe 3HAHWIT, YMCHUI ¥ HABBIKOB YYaIIUXCsl CIIEAYET YUUTHIBATh BCE OMMOKH (TpyOble U HErpyObie) U HETOUYETHI.
['pyOBIMH CUHTAIOTCS CIIEAYIOIINE OUIMOKH:

- HE3HAHHE OTPECIICHUSI OCHOBHBIX MMOHSATHI, 3aKOHOB, MPABUJI, OCHOBHBIX MIOJIOKCHUI TCOPUH,

He3HaHUe GopMyJI, OOIIETPUHSATHIX CHMBOJIOB 0003HAYCHHUI BEINYHH, SIUHHULL HX H3MEPCHHUS;

- HE3HAHHE TEPMHUHOB;

- HCyMEHHE BBIJCIUTH B OTBETE [JIABHOE;

- HEyMEHHE MPUMEHSTh 3HAHUS JUTS PEIICHUS 33124 U OObSICHEHUSI SIBIICHHH;

- HEyMEHHe JIeNIaTh BHIBOABI M 0000IIEeHNS;

- HEYyMEHHE YUTATh ¥ CTPOUTH TPa()UKH U MPUHIUITAAIBHBIC CXEMBI;

- HEyMEHHE MOJrOTOBHTH JIaA00PAaTOPHOE 000PYJ0BaHHE, IPOBECTH OIIBIT, HAOIIOACHNUS, HEOOXOAUMBIC PACYETHI WITH UCIOJIB30BATh
MOJTy9YeHHBIC JaHHBIC JJIs1 BHIBOJIOB;

- HEYMEHHE TOJIb30BAThCS IEPBOUCTOYHHKAMH, YUCOHHKOM U CIIPABOYHUKAMU,

- HapyLICHHUE TEXHUKK OE30MacHOCTH;

- HeOpEXKHOE OTHOIICHHE K 000PYIOBaHHIO, TPUOOpaM, MaTepHaIaM.

K HerpyObIM omuOKaM clieiyeT OTHECTH:

- HETOYHOCTH (DOPMYITHPOBOK, ONPENICNICHNU, TIOHSATHI, 3aKOHOB, TCOPHIA, BEI3BAHHASI HEMIOJIHOTON OXBaTa OCHOBHBIX IIPH3HAKOB
OIPeIeIsIEMOTO TOHSTHS MJIM 3aMCHON OJJHOTO-IBYX U3 3THX IIPU3HAKOB BTOPOCTCIICHHBIMH;




- OIMOKHY IIPY CHATHH MOKa3aHUH ¢ N3MEPHUTENBHBIX IPUOOPOB, HE CBA3aHHBIE C OIIPEACICHUEM LICHBI AEIEeHHS KB (HapuMmep,
3aBUCSAIINE OT PACTIONOKEHHS H3MEPUTEIBHBIX IPHOOPOB, ONTHYECKHE U JP.);

- OIIMOKH, BhI3BaHHBIC HECOOJIFOJICHUEM YCIIOBHI MPOBECHMUS OIbITa, HAOIFOICHHS, YCIOBHI paboThl mpubopa, 000py10BaHUS;

- OLIMOKH B YCIIOBHBIX 0003HAYCHHSAX HA IPUHIUIUAIBHBIX CXEMaXx;

- HepaLMOHAJIBHBIN METO PEIICHHUs 3a1a41 WM HeJOCTaTOYHO IPOAYMaHHBIN ITaH YCTHOTO OTBETa (HapyIICHHE JIOTUKH, TIOAMEHA
OTJEJIBbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMHN);

- HEpaIMOHAIILHBIC METO/IbI PA0OTHI CO CIIPABOYHON M JPYroM JINTEPATypOii;

- HEyMEHHE pelaTth 3aa49K, BHIIOJIHSITh 3aJaHUs B OOIIEM BHE.

Henoueramu sBistores:

- HepalMOHAJIbHBIC MPUEMbI IPE0OPA30BaHNUIA, BHITIONHEHUSI ONBITOB, HAOIOICHU, 3aJAHUIA;

- HeOpe)KHOE BBIIIOTHEHHE 3aIUCEeH, CXeM, PHCYHKOB;

- oporpauueckue U MyHKTYaI[HOHHbIE OIIHOKH.

Meroaudeckue yka3aHHs 110 ITOATOTOBKU K TECTUPOBAHHIO

CucreMa TECTUPOBAHUS — YHHUBEPCAIIbHBII HHCTPYMEHT OIIPEJIeNICHHs YPOBHS O0Y4EHHOCTH CTYACHTOB Ha BCEX ATarax
00pa3zoBaTEILHOTO MPOIIECCa, B TOM YHCIIE JUIS OLIEHKH YPOBHS OCTAaTOYHBIX 3HAHHH.

Tect obnanaeT cnocoOHOCTBHIO CPABHUBATH MHAWBUAYAIILHBIN YPOBEHb 3HAHHS KaXKJIOTO CTY/IEHTa C HEKUMU 3TaJIOHaMH, YPOBEHb
3HAHUS OTPaAXKAeTCs B TECTOBOM Oaie UCIBITYeMOro. TecToBbIE 3aJaHusl U 3aJaHusI IJIs1 CAMOKOHTPOJIS, MOT'YT OBITh HCIIOJIb30BaHbI
0o0yyaromumMucs, py MOBTOPEHUH MaTepHaa 1 MoJroTOBKE K c/laue 3a4eTa 10 JUCHUILTMHE. BBIMOIHATE 3a1aHUsI MOKHO B JII000H
[OCJIeI0BaTeNbHOCTH. TeCTOBEIE 3a/1aHUs OLIEHUBAIOTCS B Oayuiax. Bee Bompocs! HMeEIOT cBoe OaJTbHOE 3HAUEHHE, UTO
omnpenenseTcs, B IepByI0 0Yepe/ib, CI0KHOCTHIO caMoro Bonpoca. [locrapaliTech BBIIIOJHUTH KaK MOXKHO OOJIbllle 3aJaHuil 1 HaOpaTh
HanboubIee KoandecTBo 6ayutoB. 1o 3aBepiieHHn TeCTUPOBaHMS OAJIBEl CYMMHUPYIOTCS. B pe3ynpTaTe BBI OTydaeTe OLEHKY B
Gayutax. TecTbl MOTYT OBITH CIIEYIOIIErO BHJA:

1. TecToBoe 3aaHuE 3aKPHITOH (HOPMBI.

Ecnu k 3aiaHusiM 1a10TCs TOTOBBIE OTBETHI HAa BEIOOP (OOBIYHO OAMH NMPABUIILHBIN U OCTaJIbHbIE HENPABHIIBHBIE), TO TAKHE 3a/1aHH
Ha3bIBAIOTCS 3aJaHUSAMH C BEIOOPOM OJTHOTO NPABHJIBHOTO OTBETA HIIH C €AMHUYHBIM BEIOOpOM. IIpn nemons3oBannu 310 HOpMEI
cienyer

ITomuMo 3TOTO, OBIBAIOT 3a1aHNUS C BEHIOOPOM HECKOJIBKHX IIPABHIBHBIX OTBETOB HJIM C MHOKECTBEHHBIM BEIOOpOM. Bapuantos
BbIOOpa (AUCTPAKTOPOB) IOJDKHO OBITH HE MeHee 4 u He Oouee 7.

2. TecToBoe 3a1aHre OTKPBITOH (POPMBI.

B 3amannsax oTKpeITOH GOPMBI TOTOBBIE OTBETHI € BEIOOPOM He AatoTcs. TpedyeTrcs chopMynnpoBaHHOE CAMUM TECTHPYEMBIM
3aKIII04YeHue. 3aaHusl OTKPHITOH (POPMBI UMEIOT BUJI HETIOJHOTO YTBEPXKJIEHHS, B KOTOPOM OTCYTCTBYET OJMH WJIM HECKOJIBKO
KIFOUEBBIX JIEMEHTOB. B KauecTBe KIIOUEBBIX 2JIEMEHTOB MOTYT OBITH: UHCIIO, OYKBa, CJIOBO MIIH cioBocoueTanue. [Ipu
(hopMyIHpOBKE 3a/1aHHsI HA MECTE KIIFOUYEBOTrO AJIEMEHTA, CTABUTHCS NMPOYEPK HII MHOTOTOYHE. Y TBEPXKACHHE IPEBPALIAeTCs B
HCTUHHOE BBICKA3bIBaHHE, €CIIM OTBET MPABIJIBHBIN U B JIO)KHOE BEICKA3bIBAHHE, €CIIM OTBET HENPABIIIbHBIN.

4. TecToBble 3aJ]aHUs HA YCTAHOBJIEHHE IPABUIIBHON TI0CIIEA0BATEIbHOCTH.

Takoe 3a1aHHE COCTOUT U3 OAHOPOAHBIX 3JIEMEHTOB HEKOTOPOH I'PYNIIBI U YETKOH GOPMYITHPOBKH KPUTEPHS YHOPSIOUCHHUS STHX
3JIEMEHTOB.

3ananue HaunHaeTcd co ciosa: “[locnenoBaTenbHOCTb...”

4. TecToBble 3aJ]aHUS HA YCTAHOBJIEHHE COOTBETCTBHSI.

Takoe 3a1aHNE COCTOUT U3 IBYX IPYIIII JIEMEHTOB U YeTKOH (GOPMYIUPOBKH KPUTEPHS BEIOOPA COOTBETCTBHS MEXIY HUMHU.
CoOTBETCTBUE YCTaHABIMBACTCS MO NPUHIUIY 1:1 (0QHOMY 3JIEMEHTY IIEpBOH TPYIIIBI COOTBETCTBYET TOJIBKO OJMH 3JIEMEHT BTOPOM
rpymisl) ik 1:M (0AHOMY 3JIeMEHTY MEPBOI TPYMIbI COOTBETCTBYIOT M 3JIEMEHTOB BTOPOM TpyIIibl). BHYTpH KaXK10ii rpyIIibI
3JIEMEHTBI JOJDKHBI OBITH OJJTHOPOIHBIMH.

KonmuecTBo 371€MEHTOB BTOPOH I'PYIIIEI MOXKET ITPEBBIIATH KOTMIECTBO SIEMEHTOB IIEPBOH IPyINbl. 3a1aHNE HAUMHACTCS CO
cinopa: ”CootBercTBue...” Homepa u OyKBbI HCIOJIB3YIOTCS KaK UIEHTH(PUKATOPBI (METKH) S]IEMEHTOB.

Ha 3ansTusx Ha pemieHne TeCTOB, HAIPaBICHHBIX HA OLIEHKY TeKymleil arrectanuu Beinensercs 10-15 mun. [anee npoucxoaut
B3aMMOIIPOBEPKA CTY/IEHTOB PE3YJIbTaTOB BHIIOJIHEHHOTO TECTAa C MOCIEAYIOMIUM 00CYKICHUEM MIPABUIIbHBIX OTBETOB.

Ha perieHre UTOTOBOTO TeCTa CTyACHTaM Ha 3aHATHH Bbiaensetcs 40 muH. 3aaanus 6epyrcs u3 GoHIa 3aJaHUH UTOTOBOTO TECTA.
[Ipexe ueM NpUCTYIUTh K BHIITOJHEHUIO 331aHUil BHUMATEIbHO 03HAKOMBTECH C HHCTPYKLIUEH:

1. OTBeyast Ha BOIIPOC C BEIOOPOM NPABUILHOTO OTBETA, IPABUIIBHBIN, HA BaIll B3I, OTBET (OTBETHI) OOBEINTE B KPYXKOK.

2. B 3agaHusax oTKpbITON GOPMBI BITUIIUTE OTBET B IIPOIYCK.

3. B 3a1aHusix Ha COOTBETCTBHE 3AIOJIHUTE TaONHUILY.

4. B 3a1aHusaX Ha MPaBUIBHYIO [1OCJIEI0BATEILHOCTD BIUIINTE MTOPSAAKOBBIA HOMEp B KBaIpar.

5. 3a kax/bli BepHbIi 0TBET Bbl monyuaere 1 6as, 3a HeBepHBIH — 0 6aJIOB.

[TocrapaiiTech BBINOJIHUTH KaK MOXKHO OOJIblIe 3a7aHuil 1 HaOpaTh HaubobIIee KoinuyecTBo 6ayutoB. [1o 3aBepiIeHNH TeCTUPOBAHUS
0arsl cyMMHpPYIOTCS. B pesynbraTe BBI ITOIydaeTe OIEHKY B Oauiax.

Mertoandeckue YKa3aHus 110 NOATOTOBKHU K HOHHTHﬁHOMy JAUKTAHTY

OnHAM U3 BaKHBIX aCIIEKTOB MPO(ECCHOHAIBHOr0 00pa30BaHKs U 00YUCHHUS B LIEJIOM, SIBISIETCS. C(HOPMHUPOBAHHOCTH MOHSITHIHOTO
MbIUTeHus. [IOHATUIHHBIA AUKTaH 3TO OLEHKA CTEIICHU CBOOOJHOTO YIOTPEOICHHUS MOHATHH H TEPMHHOB AUCIUILTHHBI, YPOBHS
PACKPBITHS COACPIKAHUS HOHATHIA, CIIOCOOHOCTH OTIIMYATH CYILECTBEHHBIC IPH3HAKA MMOHSTHS OT HECYIIECTBEHHBIX; YMECHHE
KIacCU(UIMPOBATH MOHSTHUS; MIOJTHOTA M YCBOSHHE 00beMa MOHITHIL. YMEHUE ONEPUPOBATh MOHITUSIMU TUCHUIUTAHBI IPY PEILICHUH
po)eCCHOHANBHBIX 3a/1au.

TTOHATHITHBIA TUKTaH MPOBOAUTHCS HA 3aHSATUHH, TOCIIE BBIMOJIICHEHHS CTYJCHTAMHU CaMOCTOSTENILHON pabOTHI 110 OBIAICHUIO




NOHATUAMU JUCLHUIIIUHBI.
Hpeno/:[aBaTem) npeaIoracT AaTh OIPCACICHUA TEPMHUHAM U3 CIIMCKA, COIIACHO TEME 3aHATHA.

3ananue: M3 npeuiokeHHOTo NpenojaBaTeseM CINUCKa JaiiTe MMCbMEHHOE ONpeJIeNIeHHE ATUM TTOHITUAM.

CHuCcOK NOHSATHIA:

ABTOTPO(BI - OpraHU3MBl, OCYIIECTBISIOIINE IEPBUYHbIN CHHTE3 OPTaHNYECKUX COSANHEHHH C NCTIOIb30BAaHUEM COJIHEYHOT'O CBETa
WM SHEPTUM XUMUYECKUX peak "LIHH.

Arpanynsipasiii petukyiaym (O11P) - sHI0mIa3MaTHYECKHM PETUKYIYM, JTUIICH "HbIH MPUKPETIJICHHBIX PHOOCOM.

AKTOMHO3UH - OCHOBHOM COKPaTUTEJbHBINH 0eJ0K MblIm. Ha ka0 MoieKyle akTHHA UMEIOTCS YYaCTKH, KOMIUIEMEHTapHbIE
OIpeIeIeHHBIM Y4acTKaM Ha FOJIOBKaX MOJIEKYJ MUO3HHA M CIIOCOOHBIE B3aMMOJICHCTBOBATh C HUMH C 00pa30BaHUEM aKTHH-
MHO3MHA (aKTHH-MHO3WHOBBIH KOMILJICKC).

AMUTO3 - IpsIMO€ JeneHue UHTEPGha3HOro spa BHE MUTOTUYECKOTO IUKJIA, KOTO™POe HE 00ECIEUNBAET PABHOMEPHOTO
pacrpe/iesieHHs TeHeTUYECKOro MaTepualia Mex 1y JByMs JOUYE€PHUMHU KIICTKAMU.

Amnada3za - craaus MUTO3a U Meio3a, cieyromnias 3a Merada3oi, BO BpeMsi KOTO PO JI0UY€PHUE XPOMOCOMBI OTXOJAT 110
HaIpaBJICHHUIO K Pa3HbIM I0JIIOCaM KIIETKH.

Arnmnapat ["onb/pKu - IIIaCTUHYATHIA KOMIUIEKC, IPEACTABIAIONIMI co00H cTonKy u3 5-30 yrIomeHHbIX KaHaIbIeB (LUCTEpH) U
CBSI3aHHBIX C HUMU ITy3bIPHKOB, BBIIIOI "HAIOLUIMNA CUHTETUYECKYIO, CEKPETOPHYIO, 3aM1acarollyt0, OUUCTUTEIbHYIO U
BBIICTIHTEIbHYIO (YHKIIHH.

AXpOMaTHH - BEIIECTBO KJIETOYHOTIO s/[pa, KOTOPOE B OTIIMYME OT XPOMATHHA HE OKPAIINBACTCS OCHOBHBIMU KPACUTEIISIMH.
ALleTOKapMUH - KpacUTeb, UCIIOJIb3YEMbIi Ipu 00paboTKe JaBlICHBIX Ipenapa—TOB XpPOMOCOM M CoJiepKaliuii B pactBope 5 %
KapMuHa U 45 % yKCYCHOM KHCIIOTHI.

AneroopcenH - pacTBop, coaepxxaiuii 1% opcenHa, pacTBOpeHHOro B 45% yKCYCHOI KHCIIOTE, M HCIOJIb3YEMBIH JUIs OKpaIlluBaHUS
JIaBJICHHBIX IIPENapaToB XpO"MOCOM, Yallle BCEro MOIUTEHHBIX, U UX BU3YyaIU3alliH.

BazanbHoe Telnblie - BHYTPUKIETOYHAS CTPYKTYpa 3yKapHoT, Je)Kalllasi B OCHOBAHUM PECHUYEK U JKI'YTHKOB M CIIY)Kallas JJIsl HUX
OTIOPO.

Bakrepuu - 3T0 rpymnma oJHOKIETOYHBIX OPraHU3MOB, 00J1aJal0IIMX KJIETOYHON CTEHKOH, HO HEe MMEIoHMX 000c0o0IeHHOTO s1pa,
POJTb KOTOPOTO BBITIONHSET KoublieBas Mosiekyna JIHK (ruasmuza), cM. Takke MpoKapHOTHI.

Bakreprodar - GUIBTPYIOIIUIACS BUPYC, MOPAKAIOLUIMN OakTepuu, 00aagaeT cre-uGUIHOCTHIO B HHPUIUPOBAHUH PA3THIHBIX
BUIOB OaKkTepuii, 00YCIOBJICHHOW aHTUTEHHOMN CTPYKTYpoil mocneaHux. COCTOUT U3 OEIKOBOM 000JI0YKHU U COJIepIKaIencs B Heit
nsynurdaToil JJHK. Pazmeps! ero konedmorcs ot 200 o 500Mkm.

BuBaneHT - 1Be TOMOJIOTHYHBIE XPOMOCOMBI, KOHBIOTHPYIOLINE MEXIY cOO0H B IEPBOM AETIEHHH MeHo3a.

Bakyonu - mosocti B HUTOIUIA3ME JKUBOTHBIX U PACTUTENIBHBIX KJIETOK, OTPaHU "4€HHbIE MEMOPAHO U 3aII0JIHEHHBIE KU IKOCTHIO.
BepeteHo aeseHus - axpoMaTH4eCKUi, COCTOSIINN U3 HUTEW MK MUKPOTPYOOUEK KOMIOHEHT KJIETKH, YHKIIHOHUPYIOLIHHA KaK
OpraHU3aToOP ONPENEIEHHBIX CHJI, O] IeHiCTBUEM KOTOPBIX OCYIIECTBIISIETCS IBIXKEHHE XpOMOcoM (MeTadazHoe 1 aHada3Hoe) B
MHUTO3€ U Meilo3e, BXOJAIUI B COCTaB MUTOTHYECKOTO anmnapaTa KJISTKH.

Bupyc (ot nar. - sin) - HekJjeTouHas popma KU3HH, CIIOCOOHAsI IPOHUKATH B ONpe-ZeJICHHBIE )KUBbIE KJIETKU 1 Pa3MHOXKAThCS TOJIBKO
BHYTPH ATHUX KJICTOK.

Nuduupyromuii kommieke, cocrosmuii u3 PHK (PHK-Bupycel: 6pomMoBHpYCHL, peTpoBupycs u ap.) win JHK (JHK-Bupycstr:
aZICHOBUPYCHI 0AaKYJIOBUPYCHI, FEMHHUBUPYCHI U JIp.) ¥ OenKoBOi 000104k (Karcun). Vicnonb3yer 11 perimkaiu MeTado JIu3M
KJIETKH XO35MHA, HOoCIie e€ pa3pyIIeHNs] 0CBOOOKAASTCSI.

BropuuHas nepersikka - TOHKMIA XpOMAaTHHOBBIH (PHIIAMEHT, CBA3BIBAIOIIUI CIYTHUYHYIO XPOMOCOMY C OCHOBHOH XpOMOCOMOHA,
mo0ast HeHTpOMepHask IePeTsIKKA.

lamonnHblil HabOp - oAMHAPHBINA HAOOP XpoMocoM, 0003HaYaeMbIi 11 Win N.

IannonaHslil napTeHoreHes - GopMa NapTeHOTeHe3a, IPU KOTOPOM Pa3BUTHE Tall-IOHIHOTO SIHIA MPOUCXOAUT 0e3 OII0A0TBOPEHUS
(Hamp. y myein), UMeeT MEeCTO P TaruIoJUILIONANH.

I'eTepoTpodbl - OpraHU3MbI, KOTOPBIE CaMu IS ce0sl He MOTYT CHHTE3MPOBATh BCE )KU3HEHHO HEOOXOANMBIE IIPOIYKTH 0OMeHa
BELIECTB, a MOJIy4aloT UX U3BHE.

I'eTepoxpoMaTHH - 9aCTh XPOMOCOMHOT'O MaTepralia - XpOMaTHHa, KOTOpasi B Te"deHHe HHTeP(a3bl B OTIMYHNE OT 9yXPOMaTHHA
MaKCHUMaJIbHO CKOH/IEHCHUPOBaHa B SIpE, T.€. HAXOJHUTCS B COCTOSIHUHU ITO3UTHBHOTO T'€TEPONUKHO3a (HEOANHAKOBAs CTEIICHb
YIJIOTHEHHSI XpOMaTHHA Ha XPOMOCOME).

['MUKOKaKKC - MIUKONPOTEUIHBIN KOMIUIEKC, BKIIIOYEHHBIH B HAPY)KHYIO TOBEPX "HOCTh IJIa3MAaTHUYECKOW MEMOpaHBbl B JKUBOTHBIX
KJIETKAaX.

['omMos0rHYHBIE XPOMOCOMBI - IIAPHBIE XPOMOCOMBI (OTLIOBCKAs U MaTEepUHCKAs), HOPMAJILHO KOHBIOTHPYIOLINE MEXay co00ii B
MaXUTEHE Me03a, y KOTOPhIX OJUHAKO "BBIE JIOKYCHI PACIIOJIOKEHBI B OHOM M TOH K€ IMHEHHON MOCIe10BaTeIbHOCTH.
I'panynsapusiii O11IP - OIIP, conepxxainuil Ha CBoeH IOBEPXHOCTU pUOOCOMBL, (DYHKIMS KOTOPBIX CUHTE3UPYIOTCS OSJIKU.

I'pana - mpomonrosatoe 00pa3oBaHye BHYTPH XJIOPOILIACTOB, COAEPIKaIEe XIOPODUILI.

Jnakunes - 3axkimounTenbHas craaus npogasel [ Meiio3a, BO BpeMsi KOTOPOi Xpe MOCOMbI MAaKCUMAJIbHO YKOPAUMBAIOTCS BCIIEJCTBUE
CHHUpaAIN3aLIH.

JIMKTHOCOMBI - BJIEMEHTHI anmnapara [ oJbKH B KJIeTKaX pacTeHUH.

Jluruton bl - KIETKU WM OPTaHU3MBbl, COIep KaIne IBOHHONH HaOOp TOMOJIOTUYHBIX XPOMOCOM.

Jlunnorena - yeTBepras, cieayromas 3a IaxuTeHoi craaus npodassl I Melo3 craaus ABoiHbIX HUTEH. HaunHaercs ¢ pazneneHus
ACCOLIMMPOBAHHBIX B OMBAJIEHT FOMOJIOTHYHBIX XPOMOCOM, IPUYEM 3TO Pa3ZeieHHe OKAa3bIBAeTCs HETIOIHBIM, 00pa3y XUa3Msbl -
CBU/IETENILCTBO T'€HETHYECKOr0 KPOCCUHIOBEPA, IPOU3OILIEALIETo B MaxuTe He. YKceso Xua3M 3aBUCUT OT THUIIA XPOMOCOMBI U €€
JUIAHBI.

JKryTuk - oprasesuia 1BHKEHUH y OakTepHid, psaa NpoCTEHIINX, 300CIOP U CIIEPMATO30HI0B.

JKHM3HEHHBIN LUKI - COBOKYITHOCTB BCeX (a3 pa3BUTHSL, IPOII KOTOPbIE, OOBIYHO HAYMHASL OT 3UTOTHI, OPraHU3M JOCTUTACT
3pEI0CTU U CTAHOBUTCS CIIOCOOHBIM JaT HAuallo CIEIYIOIIEMY TOKOJIEHHUIO.

3uroreHa - Bropasi, Cleyolas 3a JenToTeHou craaus npodassl [ Mmeiio3a. Xapaktepusyercs cONMKEHHEM XPOMOCOM U Ha4aIoM




KOHBIOTallUH.
3UroTHsIi MeH03 - Mei03 y rpuOOB, MPOUCXOIAIINI B TOJIBKO 4TO C(HOPMHUPOBABLICHCS 3UTOTE IOCIIE 3UTOTrAMHUH.

3UroTHBIN 0TOOP - (hOpMa MOCTKOMYJIATUBHOTO H30JHPYIOIIEr0 MEXaHN3Ma, KOTa 00pa30BaBIIasCcs IIOCIE OINIOAOTBOPEHHUS 3UT0TA
He criocoOHa MpeTepIeTb HopMallb "HbIIl MUTO3.

Wnunorpamma - rpaduaeckoe n3o0pakeHne KapuoOTUIIA MM OTAEIBHBIX XPOMOCOM CO BCEMHU CTPYKTYPHBIMHU XapaKTEPUCTUKAMHU.
Wz6uparenbHas NPOHUIIAEMOCTH - OJTHO U3 OCHOBHBIX CBOWCTB KJIETOYHBIX MEM OpaH, KOTJa OJTHH BEIIECTBA IPOXOIAT Yepe3 HUX
JIETKO ¥ JaKe MPOTHB TPAANEHTA KOHIEHTPALNH, IPYTHE C TPYAOM.

Kapuorpamma - rpaduyeckoe n3odpakeHre BCeX XpOMOCOM KapHOTHUIIa aHATIM-3UPYEMOTo 00bEKTa ITyTeM CUCTEMATH3UPOBAHHOTO
mo100pa MOPQOIOTHIECKUX Map Mo MUKpodoTorpadusm ¢ yueToM Bcex MOpHOJIOrHISCKUX JeTaJCH.

KapuoTur - COBOKYITHOCTh XpOMOCOM OpPraHW3Ma B COMAaTHYECKUX KIETKaX.

XapaxTepu3syeT BUJ U CIIYKHUT BaXHBIM TAKCOHOMHYIECKUM IPH3HAKOM.

Kuneroxop - cTpykrypa B 001aCTH IEPBUYHOI MEPETSHKKA XPOMOCOMBI, 00ecrie-unBarolas NpruKperieHne K Heil HUTeil BepeTeHa.
Knerounas cTeHka - BHEIIHSIA CTPYKTYpHast 000JI0UKa PACTUTEIBHON KJICTKH, IIpuAatomast eit ¢opMy U IPOYHOCTh, COCTOSILAs U3
MOJICAaXapHJIOB, CHHTE3UPYEMBIX anmnapaTtoM [ osabmku.

KieTouHsIi EHTp - OpraHOM[, IPHHUMAIOIINH yJacTHe B AETICHUH KICTKH U PACIIOJIAraloIMHCs OKOJIO SAPa, YaCTO HAa3bIBETCS
LEHTPOCOMOM. DTO KIIIOYEBOH 316 "MEHT MUTOTHYECKOTI'0 armapara, 00ecrneynBaronii MpaBUIbHOCTh X042 MUT03a. CO™CTOUT U3
LEHPHOIH ¥ OKPYIKAIOIIET0 €€ MePHIEHTPUOIIPHOTO BenecTBa. [1o1 Kile~TOYHBIM IIEHTPOM (LIEHTPOCOMOH ) TIOAPa3yMeBaloT: a)
KpyITHOEe 00pa3oBaHue, OKpy MKalolllee LIEHTPUOIIb; 0) CTaOMIbHbIH dy1eMeHT actepa ('3Be3aa"), wim camy LEeHpHOIIb; B) Bce
3JIEMEHTBI BHYTPEHHEH BPEeMEHHOM 30HBI acTepa. J{enuTcs aBTOHOMHO, HO pacXOKACHUE JOYEPHUX 00pa30BaHUI MPOUCXOAUT
JMIIb B rIpodase cienyrouiero aene—Hus. OTCYTCTBYET y BCeX BBICHIMX U HEKOTOPBIX Ap. pacTeHuid. OCHOBHAS (YHKIMS KJIETOYHOTO
LEHTpa - cOOpKa MUKPOTPYOOUCK.

KrneTouHslii IUKJI - TOCIIEA0BATEIBHOCTD COOBITHH B 3YKAPHOTHYECKON KIIETKE MEX/1Y IEPBBIM U BTOPHIM MUTOTHYECKUM JEJICHUEM.
Konxumun — ankanons, CHIBHBIA PACTUTENBHBINA /1. MICTIONB3yIOT U1 MOTydeHus! TOIHUITIOUIOB.

KonxuumHOBBIH MUTO3 - THII MHTO3a, IPOTEKaHUE KOTOPOI'0 3aTOPMOXKEHO MJIM OCTAHOBJICHO Ha cTazuu MeTadassl neiictBuemMm
AJKAIONA KOJIXULIMHA U APYTUX MUTOTHYECKH aKTHBHBIX areHTOB.

Konsbroranuus - nonapHoe cOnMxeHrne CeCTpUHCKUX XpOMaTH TOMOJIOTHYHBIX XpoMocoM B npodase I meiio3a (3urorena) ¢
00pa3zoBaHHeM OMBAJIEHTOB, MEX Y KOTO "PHIMU BO3MOKEH B3aHMHBIH OOMEH OTJEeIbHBIMH y4acTKaMu.

Kpuctsi - rpeOHEBUIHBIC CKIIAJIKH BO BHYTPEHHEH MeMOpaHe MUTOXOHIPUH.

JletixorutacTsl - OeclBeTHbIE TIACTUIBI KIIyOHEH, 3HI0CTIepMa U IpYTUX pacTU TeJIbHbIX KIeToK, cogepxxamme JJHK, pudocomsl, a
TaKoke GepMEHTHI TUIPOIIN3a 3aIla "CaeMBIX BEILIECTB.

Jlenrorena - HayanbHas cragus npodassl [ Meiio3a, cTanus TOHKMX HATEH, YUCIIO KOTOPBIX PaBHO AUIUIOMIHOMY YHCIY XPOMOCOM
JTAaHHOTO BU/a, HO Ka)KAask XpOMO "COMHasl HUTh yXe yJBOCHA, COCTOUT U3 IBYX XpPOMATHA. XOPOIIO BUAHBI U CIeU()UI "HBI
XpOMOMEpHI, HAUMHAETCS KOMIAKTH3aLUs XPOMOCOM.

JInzocombl - MeMOpaHHBIE ITy3bIPBKH, COAEpIKAIINE TUTHIeCKUE HEepMEHTHI T "poIa3kl, BKI0Yas GochoTrassl, IMHKO3UIA3H,
poTeasbl, Cyabdarasbl, JIMNa3bl U HyKJIea3sl. BMecTe OHM OCYIECTBISIIOT THAPOJIN3 MAKPOMOJIEKYJI BCEX KJIACCOB, BBIITOJI "HSS
TakuM 00pa3oM, BHYTPHUKJIECTOYHYIO IHIIEBAPUTENEHYIO (QYHKIUIO.

MakpoHyKIIeyc - BereTaTUBHOE MOJUITIOUIHOE SAPO Y PECHUYHBIX U COCYIIHUX HH(Y30pHUId.

Meiio3 - AeneHne KISTOYHOTO Sapa, MPEIIIECCTBYIOIIee 0Opa30BaHUIO MOJIOBBIX KJIETOK "TaMeToreHe3y" U CBsI3aHHOE C
YMEHBLIEHHEM YHCiIa XpOMOCOM BJBOE. [y HEro XxapakTepHO HaIM4Ke JABYX JAEJICHUH s1pa, CIeIyIOUMX IpYT 3a IPYroMm, a
XPOMOCOMBI YIIBaHBAIOTCS JIMIIb OJIMH Pas3.

Meraga3a - cpeaHss CTaaus MUTO3a MM Mei03a, XapakTepu3yeMasl paciiojioxKe "HHEM XpPOMOCOM I10 3KBATOPY KJIETKH, 00pa3ys Tak
Ha3bIBaeMylo MeTadazHylo IIaC THHKY.

Mukponykieyc - 60jiee MeJIKOe [0 CPaBHEHMIO C BETETaTUBHBIM F€HEPATUBHOE SIPO HHDY30PH.

MukpoTpaOeKyIIbl - OTIOPHBIE IIIACTHHKY, TSKH, TIEPETOPOIKH U PYrHe 00pa30—BaHUs y )KUBOTHBIX M PACTUTENBHBIX OPTaHU3MOB.
MuKpOTpyOOUKH - JUIMHHBIE HEPA3BETBICHHbIC TOHKHUE IIMJIMHJIPHI C HAPYKHBIM JUAMETPOM OKOJIO 24 HM U BHYTPEHHUM 15 HM.
TpyOouku MoCTpOEHs!, Kak MPaBuio, U3 13 HUTEH, Ha3bIBaeMbIX MPOoGHIaAMEHTaMH, KaXIas CyObeJUHULA KOTOPOTO SIBISET CsI
JTUMEPOM, COZIepKaIUM O- ¥ B-MOJIeKyIbl TyOynuHa. OHU UTPalOT KJIIOYEBYIO POJIb MPH KJIETOYHOM JEJICHUH, CEKPELUH,
MEKKJIETOYHOH TPaHCIIOPTUPOBKE BELIECTB, MOP(OreHe3e, PECHUYHOM H KTYTHKOBOM JBIKCHHUH.

MuxkpodunaMeHTs! - ene 0ojiee TOHKHE, YeM MUKPOTPYOOUKH HUTEBUIHBIE CTPYK-TYpPbI, TAKXKE COCTOALINE U3 cyObeIuHULl OenKa 1
OJIBEPratoIecs MOCTOSHHOM cOop—Ke-pa3dopke.

Mukposiipo — CTpyKTypa, oOpazyemast U3 OJHOH XpOMOCOMBI U SAEPHOI MeMOpa—HbI B KJIETKaX, 00pabOTaHHBIX KOJILEMHUIOM W
MIOBPEXICHHAs XPOMOCOMA, BEISABIII "€Masi C HOMOIIBIO IUTOXUMUH, JINOO TeHEepaTHBHOE SIIPO HEKOTOPHIX BUIOB Protozoa,
COJIepKALIEro MOJIHBIA T€HOM.

MuoduOpHIIBI - COKpaTHMBbIE HUTH B CAPKOILIa3Me ITONEePEYHOIIOI0CATHIX MBI IIEYHBIX BOJIOKOH CEPACYHON MBIIIIIEI,
o0ecrneyrBarole MbIIIEYHOE COKpaIIEHHE.

Muro3 - HempsAMoe JefIeHue sapa, IPUBOIsIIee K 00pa3oBaHUIO ABYX IOUYEPHUX siiep. B Teuenue aToro mporecca Kaxaas
XpOMOCOMa yIBauBaeTcs. Y IBOCHHE XPOMO"COM IIPOUCXONUT B HHTEpda3e, U B mpodasze BUIHO, UYTO KKAA XPOMOCOMA COCTOUT U3
IByX XpoMmartua. B anagasze 3Tu 1ouepHre XpOMOCOMBI OTXOJIAT K Pa3HbIM MOJII0 "CaM.

MuToTHYEeCKII HHIEKC - KOJIMYECTBO MPETEPIEBAIOIINX MUTO3 KIIETOK, puxo-asmeecs Ha kKaxkasie 100 umu 1000 mpocMoTpeHHBIX
KJIETOK TKaHEH WK KyJIbTYpPhIL.

MuUTOXOHIPUS - HOTYaBTOHOMHASI, CAMOPENPOAYLUPYIOIIASCS OPTaHeNIa, KOTO"pasi MPUCYTCTBYET B LIUTOIIA3Me BCEX KIIETOK Y
GOJIBIIMHCTBA SyKapHOT. OKpyXKeHa IBOWHONW MeMOpaHOi, BHYTPEHHS MEMOpaHa CHJIBHO BTSHYTA U €€ BBICTYIIBI Ha3bIBA FOTCS
KPHUCTaMH, TaM UMEIOTCSI CAlThl, KOHTPOJIHUPYIOIINE PEaKIUU OKHCIUTENbHOTO (hochoprarpoBaHus, Tak KaK B MUTOXOHIPHUSX
BoipabatbiBaercs AT®. Onu conep—xar JAHK, Hecymre akTHBHbIE TeHbl, 0COObIE, XapaKTepHble UMEHHO I HUX pUOOCO MBI, U-
PHK u 1-PHK. IIpencraisitor co00i IEHTPBI KIETOYHOTO IBIXaHUS U Paclpe IeJICHHs SJHEPTUH 0OMEHA BEILIECTB BHYTPH KIICTKH,
¢byHKUMOHUPYIOT 5-10 nHEH, HO~Bble 00Pa3yIOTCS MM U3 HJIEMEHTOB LIMTOILIA3MBI, WITH ITYTEM OTIOYKOBBIBAHUS OT cTaphIX. VX
YHCIIO B KJIETKE - OT SJMHHIL 10 HECKOJIBKHUX THICSY.




MocT(bI) XpOMOCOMHBIH(-bIE) - MOCT, 00pPa30BaHHBIN MEKAY IPYIIIAMUA XPOMO"COM, Pa3JeIUBIIUXCS B aHa(a3e, BCIEIACTBUE TOTO,
YTO 2 IULEHTPUYECKHUE XPOMOCO MBI OTTSHYTHI K IIPOTUBOIIOJIOKHBIM MoiitocaM. OHU MOTYT 00pa30BbIBaTHCS B PE3YJIbTaTe
JIBOMHBIX XpOMaTUAHBIX OOMEHOB, (hparMEHTALUH XPOMOCOM, a TaKKe Kak XpO"MOCOMHBIE abeppaliy, HHIyUPOBAHHbIE
paauanueit u ap. Gakropamu.

Hyxneomnnasma - nporomiazmarudeckas )XUIKOCTb coJiepKalasics B sape.

Hykneocoma - quckooOpa3Hble CTPYKTYPBI 3YKapHOTHYECKHUX XPOMOCOM JHaMeT"poM okosto 10 HM, mpeacTasisitonye coooit
OKTOMEpHI 13 4 map rucToHoB B Komruiekce ¢ JJHK.

HyxiieocoMHBIi KOp - THCTOHOBBIH OKTOMEp, cocToaumi u3 rucronoB H2A, H2B, H3 u H4, no 2 monekyinsl kaxaoro Buna. Ha Hero
HaMOTaH cerMeHT xpomocomHuoi JTHK.

[TaxuTena - TpeThst cranus npogassl Meiio3a I, craaus ToncTeix HUTEH. B Heil 3a-BepIaeTcst KOHbIOranys rTOMOJIOTHYHBIX XPOMOCOM,
BCJICICTBHE YET0 00pa3yroTcsi OMBAIEHTEI, T.€. CABOCHHBIE XPOMOCOMEI C JBYMSI CAMOCTOSTENbHBIMY LIeHTpoMepa—Mu. OTaenbHas
XpOMOCOMa, HeOObeIMHEHHAS B TAXUTEHE B OMBAJICHT, HA3bIBACTCS YHUBAJIIEHTOM. B KOHIIE TaXUTEHBI MEX/1Y HECECTPUHCKUMHU
XpOMOCOMaMHU POUCXOAUT KPOCCHHTOBEP.

[TuHOIMTO3 - pOLIECC MOTIIOIIEHHS TBEPABIX U KHUIKUX MAaTEPHAIOB KIETKOM.

[Tna3mMomecMBl - HUTOIIA3MAaTHIECKHE HUTH Y PAaCTeHHUI, KOTOPBIE 00pa3yloT TOH "KHE MPOTOILIa3MAaTHIECKUE CBSI3H (MOCTHKH)
MEX]y COCEIHUMHU KJIETKaMH, PacIiojio »KEHHbIE B KaHAJIbLaX, 00pa3yIOIIUXCs B MIpoliecce KIETOYHOTo aeneHus. OHu
00ec—TeynBaloT MOTOK BEUIECTB OT KIETKH K KIIETKE.

[Tnactuns! - cnenuuueckue caMoperuIMIUpPYIOIUECs OpraHellIbl, J0KAIU30BaH "HbI€ B LIUTOIIA3ME DYKapHOTHYECKUX KIIETOK
pacteHuil. B 3aBucMMOCTH OT cIOCOOHOCTH CBA3BIBATH MUTMEHTHI M (PYHKIHMOHATBEHBIX OCOOCHHOCTEH OHU AETATCS Ha
OecLBETHbIE - JISHKOIUIACTHI M OKpalIeHHbIE - XpoMoIuiacThl. K jelkomniacraM OTHOCIT aMUJIOILIIACTbI, HAKAIUIMBAIOIME KpaxMaJl,
9JIaHOIIIACTHI, HAKAIUIMBAIOIINE Macia, ¥ IPOTEHHOILIACTHI, HaKarmBaronme 6enok. 13 xpomormactoB Hanbonee BaKHBIMU
SIBIISIFOTCS 3€JIEHBIE TUIACTUIBI - XJIOPOIUIACTHI, UMEIOLIHE MUTMEHT XJI0PO(GHUILT U UTPaIOIINe UCKIIOYUTEFHO BAXKHYIO POJIb B
nporecce GpoTocUHTE3A.

[onunnonaus - reHOMHAs MyTalus, COCTOAIIAs B KPATHOM YBEJIMYEHUH OCHOBHOT'0O YHucia (II) XpOMOCOM ITyTEM CIIOHTAHHOTO WX
BBI3BAHHOTO DKCIIEPUMEHTAIBFHO 100aBIEeHHS LETIbIX XPOMOCOMHBIX HAaOOPOB.

[Tonutenus - peruKanys Kax10i XpoMOCOMbI B HHTEpdase, B pe3ysbTaTe 4ero 00pa3yroTcsi FTUTaHTCKUE MTOJTUTEHHBIE XPOMOCOMBI.
[Monmurcoma - monekynsl PHK ¢ HeckObKMMU pacrioyio)KeHHBIMH Ha HEH aKTUBHBI "MH PHOOCOMaMH, Ha KaX/I0H U3 KOTOPBIX
CHHTE3MPYETCs MOJIeKya Oenka.

[TonuteHHast XxpoMocoma - TUraHTcKas "KaHaTonoAo0Has" XpoMOcoMa, COCTOS Iliasi U3 MapajuieNIbHO PAaCHONI0KEHHBIX MIEHTHYHBIX
XpOMaTHI.

[IpokapuoThI - IpeICTaBUTENN CBEPXLAPCTBA (HA/IIapCTBa), B KOTOPOE BXOAAT apxebaKkrepuu, 3y0aKkTepuu U IMaHOOAKTEepUU
(cuneseneHsle Bogopocian). OHM HE HMEIOT OTPaHIMYCHHBIX MEMOPAHOH Aaep ¢ XpOMOCOMaMH M 00J1aJal0T TEHOMOM B BHIE
konblieBoi Monekyibl JJHK. OHu He conepkaT Takske MUTOXOHIPUH, IacTuy, anmna—para I onbaxy, LeHTpUOIeH, a X pUOOCOMBI
CYIIECTBEHHO OTIIMYAIOTCS OT PUOOCOM DYKapHOT.

[Iponudepanus - yBesnueHue 4rciaa KJIETOK IIyTeM MUTO03a, IPUBOJIAIIEE K POCTY TKaHEH, B OTIIMYUE OT APYTHX CIIOCOO0B
YBEJIMYEHUS €€ MaCCHI.

[IporutacTup! - mepBUYHAas CTaIUs Pa3BUTHA COMAaTHYECKHUX XJIOPOIIACTOB B PACTUTENIBHBIX MEPUCTEMAX U IIOCTMEPUCTEMAX.
IMpodasa - paza MuTo3a, TAE HEHTPUONIHU AEIIITCS U B JOUEPHHE LIEHTPHOIHN PACXOISTCS B PA3HBIE CTOPOHBL. XPOMOCOMBI
CTaHOBSTCS BUIMMBIMH BCIIEJICTBHE CHIIBHON crimpanu3anui. Kaxas xpomocoma B POI0JILHOM CEYEHUH JIBOWHA, 32
HCKJII0O4€HHEM pailoHa LIEHTPOMEPBI, U KaXKAas HUTh PEIUIMKAILMM B XPOMOCOME Ha3bIBae€TCsA XpoMaTuaoi. SAapo u saepHas
000J10YKa pa3pbIBAIOTCA.

PubGocoma - accumerpuuHas kiaetouHas puOOHyKIIeonpoTenHas yactuna auamer—poM 20 x 30 HM, cocTosiias u3 AByX (OOJIBIION 1
MaJoi) cyOobenuHuI B KoMIUIekce ¢ Mg2+, He0OXOUMBIM ISl B3aUMOACHCTBHS 3TUX CyOBbEIUMHHUL, U 00J1afatonas

KaTa JIMTHYECKOH QYHKIMEH, OTBETCTBEHHOHU 3a 00pa30BaHKe MENTHIHBIX CBS3EH, T.€. 32 MOJMMEPU3aLNI0 aMIHOKHCIIOTHBIX
OCTaTKOB B IOJIMIIENITUAHYIO LIeNb Oelka.

S-niepuon - nepuo uHTEpha3bl KICTOYHOTO IIMKIIA, BO BpEeMs KOTOPOTO MPOUCXOIUT perutnkaiust, wim cunte3 JJHK.

CIHyTHHUK - XpPOMOCOMHBII CETMEHT, PACIIOJIOKEHHbIH UCTAIBLHO 1O OTHOLIEHUIO K BTOPUYHON HEpEeTsIKKE.

CTBOJIOBAs JIMHUS KJIETOK - TEHETHUECKUH OJJHOPOAHBIN THUIT KJIETOK, KOTOPBIH IPU MOCTOSHHBIX OKPYKAIOIIUX YCIOBUAX
XapaxkTepeH AJIs TaHHOH OITyXOJIu.

CdepocoMbl (MEKPOCOMBI) - CHIILHO TIPEJIOMIISIIOIINE CBET rpanysipHbie MUKpo—Tenbla (0,5-0,9MKM), orpaHiYeHHBIE MEMOpaHOi 1
cBOOOJTHO pacroararouifecs cpeiu MeMOopaH sHIoIa3MaTuaeckoi cetu. Cozepikar pa3inniHbie GEpMEHTHI U, BEPOSTHO, SABIISIOTCS
CTPYKTYPHBIMH IIPEIIICCTBEHHUKAMH (POPMHUPYIONIMXCS B IUTOIIA3ME KU "POBBIX Kallelb.

Tenodasza - mocnenuss Gaza MUTOTHYECKOTO MIIM MEHOTHYECKOTO JIEJIEHHS pa, BO BPEMs KOTOPOH XPOMOCOMBI CHOBA Jiee
[apanu3yroTCcs 1 00pa3yroTcsl JOYEepHUE SApa.

Tunakoun - cTpykTypa, GOpMHUPYIOIIAsACS U3 BHYTPEHHEH MeMOpaHbl XJIOPOIIACTOB. JIMCKOBHUIHBIE THIIAKOU bl O0Pa3yIOT I'PaHBbl.
Tpanckpunius - cuate3 moiekya PHK na JIHK nian PHK-marpunest, ocymects—nsiemsrit JJHK-3aBucumoit nnu PHK-3aBrcnmoit
PHK-nmonmmnmepasoii.

DarouuTos - 3aUUTHOE IPUCTIOCOOICHNE Y )KUBOTHBIX OPTraHU3MOB, 3aKJIIOUAl0 IIeECs B 3aXBAThIBAHUHU U IIEpEeBApUBAHUN
MIOCTOPOHHUX YacTHII.

®ukcanus - OJJMH U3 HanboJee pacpoOCTPaHEHHBIX METOIOB HCCIEJOBAHUS B IUTOJIOTUH U 3MOpuosnoruu. [lox aefictBuem
XUMHYECKNX (UKCATOPOB (STUIOBBII CIIUT, GOPMAIIUH, YKCYCHAs! KMCIIOTA U JIP.) B KJIETKE IPEKPAIalOTCsl )KU3HEHHBIE PO LIECCHI, a
€€ XUMHYECKHE KOMIIOHEHTbI OCaXKAal0TCsl.

@®parMeHTsI - OTAENbHbIE YaCTH € LIEHTPOMEPOM, KOTOPbIE HE Cpa3y OTAENISIOTCA OT XPOMOCOMBI B pe3yJbTaTe pa3pbiBa
(LeHpHUYECKHUE) U 4aCTU XPOMOCOM 0€3 LIeHpOMEpBI (alleHpHYecKue). ALleHTpUYecKue (pparMeHThl ObIBAlOT CBOOOIHBIMU U
(UKCHUPOBAHHBIMH - COEIMHEHHBIMHU C UCXOJITHOW XPOMOCOMOM TOHKOM HHUTBIO.

Xpomatus - komrieke JTHK n XpoMOCOMHBIX OETIKOB B siipax 3YKapuOTHYECKUX KIIETOK.

XpOMOMEPHI - INIOTHO KOHJICHCUPOBAHHBIE YYaCTKH XPOMAaTHHOBBIX HUTEH, KOTO "Phle MHTEHCUBHO OKPAILIMBAIOTCS M Hanboiee




YEeTKO HaOJI0AAI0TCsl MEXKTy JICITOTEHON M MaXUTEeHOU npodasbl Meiio3a.

XpOMOIIIACThI - TUTMEHTHI KPACHOTO U JKEJITOTO I[BETa, MPHUIAIOIINE PA3JIMYHBIM YaCTSIM PACTEHUH "KPACHYIO U JKENTYIO OKPACKY.
XpOoMOCOMHBIE a00epaIiH - pa3InYHbIe H3MEHEHHS B CTPYKTYPE XPOMOCOM, BO3-HUKAIOLIHE CIIOHTAHHO MM BBI3BIBACMBIC
JieficTBUEM MyTareHHbIX (haKTOpOB.

XPOMOCOMBI - CAMOBOCIIPOHM3BOSIIIMECS SACPHBIE CTPYKTYPHI K HOCUTEIH T'€HOB, HOAYMHSIONINECS BO BpeMs JeTICHUS Sapa U
KJIETKH XapaKTEPHbIM 3aKOHOMEPHOCTSIM.

LleHTpHONE - KIIETOYHAs OpTaHeNIa BXOJAMIas B COCTaB KIETOK OOJMBIIMHCTBA )KUBOTHBIX U I'PHOOB U SBIISAIOMIASCS JIEMEHTOM
MUTOTHYECKOT'O arnmapara.

LleHTpBI OpraHU3anuy MUKPOTPYOOUEK - CTPYKTYPHI HIIH JIOKYCHI, ()YHKIIMU KO TOPBIX CBSI3aHBI C IpoLeccoM (pOpMHUPOBAHUS U
[IEPEHOCOM BHYTPb 51ipa MUKPOTPY "0O0UEK BepeTeHa JICICHHS.

HucTepHa - cTONKA MIOCKUX MEMIOYKOB UAMETPOM OKOJIO 1 MKM H TommuHON 20-25 HM.

[{uToKnHE3 — mpoLecc pa3AeieHus] MATepUHCKOM KIIETKH Ha JIBE JI0UEPHHUE, KOTO PhIil IPOMCXOAUT B Tenodase Meiio3a 1 MUTO3a U
OCYILIECTBISETCS 3a c4eT 00pa3oBa—HUS ()parMoIuiacTa B PAaCTUTEIbHBIX MM KJIETOYHON MEPETsDKKH B )KUBOTHBIX KIIET "Kax.
[utockeneT - cucteMa OelIKOBBIX HUTEH B IIUTOIIA3ME.

DKBaIMOHHAS IEJIb - IPOXOIAIIast HEPIEHIUKYISIPHO K peLyKINOHHOM 1menu. [llens Mex Iy TOMOOTHYHBIMH, KOHBIOTHPYIOLIINMH B
Menose I xpomocomamu.

DHAOMHUTO3 - BHYTPEHHUI MUTO3, THII PeIyIUTMKAIUN XPOMOCOM, IIPH KOTOPOM YIIBOGHHOE MX KOJIMUECTBO OCTAETCS B OHOM SIAPE,
IIOCKOJIBKY He 00pa3yeTcsi BepeTe "HO JEJICHUS 1 HEe pa3pyllaeTcs suepHas 0000uKa.

OIIP - 3HI0MIa3MAaTHYECKUI PETUKYIIYM, OPTaHOMT KIIETKH, IPECTABIISIOIINI OO0 eTMHBIN HENMPEPBIBHBII KOMITAPTMEHT,
OrpaHU4eHHbII MeMOpaHoii, 00pa3yro—IIeil MHOXEeCTBO MHBaruHaluui u ckinagok. OcylecTBIseT CUCTEMY CHHTE3a U TPaHC TIopTa
OPraHWYECKHX BEIIECTB B IUTOIIA3Me.

DYKapHOThI - OPraHU3MBI, KIIETKH KOTOPBIX coJepkaT AudpepeHInpoBaHHOE Or-paHUYEHHOEe MeMOpaHol ChOpMUPOBAHHOE AP0 U
PSI IPYTHX OTPaHUYEHHBIX Opra"HOUJIOB.

DyXpOMaTuH - XpOMOCOMBI WJIX PalOH XPOMOCOMBI C HOPMAJIbHBIM YPOBHEM CKPY-YMBAHUS B TEYCHHUE MUTO3a M PACKPYUYHBAHUS B
nepuo uHTep(dhasbl.

Snpo - opranesuia 3yKapuoTH4eCKUX KIETKOK, OKPY)KEHHas! JBOWHON MeMOpaHOll ¢ mopaMu U coJiepKaliasi XpoMocoMbl B (popme
XpOMAaTHHA, CBS3aHHBIE C MHOTOYHC JICHHBIMH O€JIKaMH.

Snpeimiko - chepuueckas Win TA00ysIpHas CTPYKTYpa, CBI3aHHAs C SIPHILIKOBEIM OPraHU3aTOPOM

Metoanveckue yKazaHHs [0 MOJrOTOBKH K J1a00paTOpHOii paboTte

JlabopaTopHbIe MPOBOAATCS BCIC 32 JICSKIMSAMH, TAIOIIMMHU TEOPETHISCKUE OCHOBBI X BBIMONHEHHUS. JlOMycKaeTcsl MPOBEeICHUE
71a00PaTOPHBIX 3aHATHH 10 MPOYTEHHS JICKIUH ¢ IIeNbI0 00JIerYeHNs] H3YUeHHUS TEOPETHIECKOT0 MaTepHana Ipy HAINIUH ONTMCAaHUH
1ab0paTOPHBIX PA0OT, BKIIOYAIONIMX HEOOXOIUMBIE TEOPETUUESCKUE CBEICHUS MIIH CChUIKH Ha KOHKPETHBIC YUCOHBIC N3AaHUs,
coJepIKallie 5TH CBEJCHUS.

B 3aBHCUMOCTH OT COJICPKAHUS JJAOOPATOPHOTO 3aHSTHSI, CTYJACHTH MOTYT BECTH HEOOXOAUMBIE IPOMEKYTOUHBIC 3aITUCH, 3aTIOTHATD
HpeIoKeHHbIE OTYETHBIE (JOPMBI MU HHAYE (PUKCHPOBATH PE3YJIbTAThl BHINOIHEHHS 3aIaHMHA.

JlaGopaTopHBIe 3aHATHS MOT'YT BBIIOJHATHCS KaXKIBIM CTYACHTOM MHIMBUAYaTbHO, HECKOJIBKUMH CTYICHTaMH WM BCEH IPyIIION
CTY/ICHTOB B 3aBUCHMOCTH OT OPTaHH3aI[MH 3aHATHS 10 KOHKPETHON yueOHOMH NUCIHUILINHE.

B cooTBercTBHM ¢ paboucii mporpaMMoii y4eOHOH TUCIMIUIMHBI, BHITIOJIHEHHE OJTHOM JIAOOPATOPHOI paboThl MOXKET POBOMTHLCS B
TeUeHHE HECKOJIBKUX 3aHATHH.

IpenoaaBatens B KOHIIE JTAOOPATOPHOTO 3aHSITHU JJOJKEH MPOBEPHUTH 00HEM BBIMOTHEHHOM CTYJCHTOM pabOThI B TCUCHUE
KOHKPETHOTO 3aHSTHS.

WTOTOBBII MHCHMEHHBIN OTUYET O JIJAOOPATOPHOU paboTe MOXKET MPEAyCMATPHUBATh BKITIOUEHHE CAMOCTOSTENBHOI paboThI CTYICHTOB
I10 TIOATOTOBKE OTYETa U BHINOIHEHUIO OTACIBHBIX 3aTaHHMH.

LEJIb IABOPATOPHOTI' O 3AHATUA

OpraHu3aius yrpasisieMol T03HaBATEIbHOM ACATEILHOCTH CTYACHTOB B YCIOBUSX, MPUOIMKCHHBIX K PeabHOM MPaKTUYECKOM
JIeSITETbHOCTH.

3AJIAUY JIABOPATOPHBIX 3AHATUI:

- 3aKpeIlICHUe, YIIyOJIeHUE U PaclIMpeHNe 3HAHUI CTYACHTOB MPU PEICHHH KOHKPETHBIX MPAaKTHYSCKUX 3324,

- Pa3BUTHE [TO3HABATENILHBIX CIIOCOOHOCTEH, CAMOCTOSITEIbHOCTH MBIILIEHHSI, TBOPUECKOH aKTHBHOCTH CTYIEHTOB,;

- BBIPabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHUS CAMOCTOSATENIHHO MONTYYCHHBIX TaHHBIX;

- IpHOOpeTeHNne YMEHNI U HaBBIKOB AKCILUTyaTallul TEXHUYECKUX CPEACTB U 000pYAOBAHUS;

- obecrnieyeHre PalMOHANIBFHOTO COYETAHMUSI KOJUICKTUBHON U HHAWBUIYAIbHOH (HOpM 00yUeHHSI.

®YHKIIUU JIABOPATOPHBIX 3AHSTHIA:

- IO3HABATEbHAS,

- AeATETBHOCTHAS — BEIPAOOTKA MPAKTUIECKUX HAaBBIKOB, COOTBETCTBYIOIINX 3a/layaM KOHKPETHOH y4eOHON TUCHIUIIIMHEL;

- pa3BUBAOLIAS;

- BOCIIUTATEJIbHAS.

CTPYKTYPA JIABOPATOPHOTI O (ITPAKTUYECKOI'O) 3AHATUA

THUNMYHBIMA CTPYKTYPHBIMH 3JIEMEHTaMH J1a00PAaTOPHOTO 3aHATHUS SABISIOTCS:

- BBOJIHAsI YacTh,

- OCHOBHAs 4acTh;

- 3aKITIOYHTEIbHAS YaCTb.

BBOJHA YACTb

O6ecrednBaeT NOATOTOBKY CTYEHTOB K BBIIONHEHHIO 3aaHu paboThl. B e€ cocTas BXOMAT:

- hopMyIHPOBKA TEMBI,

- HeTH ¥ 331a41 3aHATHS;




- 000CHOBaHHE €ro 3HAYMMOCTH B MPO(ECCHOHAIBHOMN MOATOTOBKE CTYICHTOB;

- paccMOTpeHHe CBsi3eil JAHHO TEMBI C IPYTUMH TEMaMH Kypca;

- BAPHUAHTHI 33/IaHHUIT JUTS K&XKIOTO CTYACHTA, HECKOJIBKUX CTY/ACHTOB MM IPYIIIIBI B 3aBUCHMOCTH OT OPTaHU3ALMHU 3aHSTHS;
- XapaKTepHCTHKA COCTaBA M 0COOEHHOCTEH 3a1aHu#H paboTH 1 0OBICHEHNE MOAX00B (METO0B, CII0COG0B, MPUEMOB K HX
BBIIIOJTHEHHIO;

- XapakTepHcTHKa TpeOOBaHUil K pe3yybTaTy paboThl;

- BBOJIHBIH MHCTPYKTAK 110 TEXHUKE 6€30MACHOCTH MPH SKCILTyaTallii TEXHUIECKUX CPEJCTB (B COOTBETCTBHM C YTBEPIKIEHHBIMH
WHCTpYKUUSIMU TI0 OXpaHe TPY/Aa M TEXHUKE O€30MacHOCTH);

- IPOBEPKa FOTOBHOCTH CTYACHTOB K BBIIOJIHCHHUIO 3aIaHUI paOOTHL;

- IpOOHOE BBIIOJIHCHUE 3aJaHHI 110/ PYKOBOJICTBOM HPEMOAaBATEIIS;

- yKa3aHHs 10 CAMOKOHTPOJTIO Pe3yJIbTAaTOB BBIIOJIHEHHUS 3aJaHUH

CTYICHTaMHU.

OCHOBHAS YACTb

IpeamosaraetT caMOCTOSTEILHOE BBIIIOIHEHNE 3a/IaHUI CTyACHTaMHU. MOXET COMPOBOKAATHCS:

- JIOTIOJTHUTEIbHBIMU PA3bSICHSHUSIMHE 110 X0y PaboThI;

- yCTpaHEHHEeM TPYIHOCTEH MPH BIIOJHECHUH 3a/IaHHUii pabOTHI;

- TeKYIIM KOHTPOJIEM U OL[CHKOW pe3yIbTaToB paboThI;

- HHCTPYKTHPOBAHHUEM I10 IKCIUTyaTAllnH TEXHHICCKHX CPEACTB, 000PYIOBAHUS,

- OTBETaMU Ha BOIPOCHI CTYJICHTOB.

3AKJIIOYUTEJIBHA S YACTb

Conepxut:

- OJIBe/IeHUE OOIINX UTOTOB (ITO3UTUBHBIX, HETATUBHBIX ) 3aHSITHS,

- OLICHKY PE3yJIbTaTOB pabOThI OTACIBHBIX CTYICHTOB;

- OTBETHI Ha BOIIPOCHI CTY/ICHTOB,;

- BBIZIaYy PEKOMEH/IAIMH [0 YIYYIICHHIO TIoKa3aTeei padoThl U YCTPAHEHHIO TIPOOETIOB B CHCTEME 3HAHUI U YMEHHH CTYJCHTOB;
- ¢6Op OTYETOB CTYACHTOB IO BHINOJIHEHHON paboTe UIst IPOBEPKH MPEIIOIaBATEIICM;

- U3JI0XKCHUE CBEJICHUI O IOATOTOBKE K BBIIIOJIHEHHUIO CIEAYIOLIeH paboThl, B YACTHOCTH, O MOJJISkKAIICH H3YUCHUIO YueOHO
JUTEpaType.

Ne pabotel HazBanwue pabotsl Kos-Bo yacos Ilnan 3anstus

1 OcHOBBI MUKpOCKOIIMUECKOH TeXHUKH 2 1 Bpinonnenue abopatopHoii paboTel

2 Odopmirenre anpOoMa: BBHITOJHEHUE PUCYHKOB, (POPMYIHPOBKA BEIBOAOB, OTBETH HA KOHTPOJIBHBIE BOIPOCH! T10 TEMe
3 3amura paboThl

2 Kinetka — snemeHTapHas equHuLa )KUBoro 4 1 BeimonHnenne nabopaTopHoii paboTh

2 OdopmiieHre anbboMa: BBIIOJIHEHUE PUCYHKOB, (DOPMYIHPOBKA BIBOIOB, OTBETH HA KOHTPOJIbHBIE BOIIPOCHL 110 TEME
3 3amura padboThl

3 MeMmOpaHsb! kieTok. MemOpaHHble CTPYKTYphl 2 1 Belnonnenue 1abopaTopHoi paboTh

2 Odopmirenre anpOoMa: BBITOJHEHUE PUCYHKOB, (POPMYIHPOBKA BEIBOIOB, OTBETH HA KOHTPOJIBHBIE BOIPOCH! T10 TEMe
3 3amura paboThl

4 HemeMOpaHHbIE CTPYKTYpBI LUTOILIAa3MbI 2 1 BeinonHeHue 1abopatopHoit paboTh

2 OdopmiieHre anbboMa: BBIIOJIHEHUE PUCYHKOB, (DOPMYIHPOBKA BIBOIOB, OTBETH HA KOHTPOJIbHBIE BOIIPOCHL 110 TEME
3 3amura paboThl

5 Sapo u xpomocomsl 4 1 BeinonHenue 1a6opaTopHOil paboThl

2 Odopmirenre anbOoMa: BBHITOJIHEHUE PUCYHKOB, (POPMYIHPOBKA BEIBOIOB, OTBETH HA KOHTPOJIBHBIE BOIPOCH! T10 TEME
3 3amura paboThl

6 Knerounsiii nuki. Muro3 4 1 BeimonHeHue nabopaTopHOi paboTh

2 OdopmiieHre anbboMa: BBIIOJIHEHUE PUCYHKOB, (DOPMYIHPOBKA BEIBOIOB, OTBETH HA KOHTPOJIbHBIE BOIIPOCHL 110 TEME
3 3amura padboThl

7 Meiio3 KaK OCHOBA I10JIOBOTO pa3MHOkeHus 2 1 BrinonHenue nabopatopHoid paboThl

2 Odopmienne anpOoMa: BBHITOJIHEHUE PUCYHKOB, (POPMYIHPOBKA BEIBOIOB, OTBETH HA KOHTPOJIBHBIE BOIPOCH! I10 TEMe
3 3amura paboThl

Cxema oT4eTa MpH BBIMOJIHEHUH JIAOOPAaTOPHOIT paboThI

+ JlaGoparopnas padora Ne (Tema paGoThl)

* [{ens paGoTHI

* 3aaHus

* [Topsimok BeIMOIHEHUS pabOThI

» O6opynoBaHue, MaTepHAIIBI

» CozeprkaHue ot4era o paboTe C BHIBOJAMU

JlabopaTopHble pabOTHI MOT'YT OBITH BHINIOJIHEHBI B IEYaTHOM BU/IE C TIOMOIIBIO TEKCTOBOTO PEaKTOPa U SIEKTPOHHBIX TAOIHLI.
Metoandeckue peKOMEHAAUH [0 MOArOTOBKE K 3a4eTy

Uzyuenue aucuuminnnsl «[{utonorus» 3aBepiuaercs ciavei 3a4era. 3a4er siseTcs (GOpMON HTOTOBOTO KOHTPOJIS 3HAHUH U
YMEHUH, TOJYICHHBIX Ha JICKIHMX, TPAKTUYECKUX 3aHATHIX M B IPOLIECCE CAMOCTOSTEIbHOM PaOOThL.




B nepron moaroToBKH K 3a4€Ty CTYIESHTHI BHOBb 00paIIaloTcs K NPoiiieHHOMY yueOHOMY MaTepuaiy. [Ipi 5ToM OHH He TOJIBKO
CKPEIUISIOT NOJY4YEeHHbIE 3HAHUS, HO U TOJIy4atoT HoBbIe. [I0roToBKa CTy/IeHTa K 3K3aMEHY BKIIIOUaeT B ceOs TpH JTarna:
-ayJUTOPHAs ¥ BHEAYAUTOPHAs CAMOCTOSTEIbHAs paboTa B TEUCHUE CEMECTPA;

-HEMOCPEICTBEHHAs! TOJrOTOBKA B THU, IIPEILIECTBYIOLIIE SK3aMEeHY 110 TeMaM Kypca;

-IOJrOTOBKA K OTBETY Ha BOIIPOCHI, COAEPKAIINECS B OMIIeTax.

Jlureparypa /Ui HOATOTOBKH K 3a4eTy PEKOMEHIyeTCsl ITperojaBaTeieM JIN00 ykazaHa B yueOHO-METOANYECKOM KOMILIIEKCE.
OCHOBHBIM HCTOYHHKOM HOATOTOBKH K 3a4€Ty SBISIETCS KOHCIIEKT JICKLUH, TIe Y4eOHBIH MaTepHall TaeTCs B CHCTEMAaTH3NPOBAHHOM
BHJI€, OCHOBHBIE TIOJIOKEHHS €0 IeTaIM3UPYIOTCS, TOJKPEIUISIFOTCS COBPEMEHHBIMU (hakTaMu U HHPOPMAaLIUEH, KOTOPBIE B CUITY
HOBU3HBI HE BOLIUTH B OIYOJIMKOBaHHBIE NIeYaTHbIE HCTOYHUKHU. B X01e HOATOTOBKH K 3aUeTy CTyAEHTaM HeoOX0AuMOo o0paraTh
BHUMAaHHUE HE TOJIBKO Ha YPOBEHb 3aIIOMUHAHMS, HO U Ha CTETIEHb [IOHUMAaHHS U3J1araeéMbIX MpOoOJIeM.

3aueT MPOBOJUTCS 110 BOIIPOCAM, OXBaThIBAIOIIUM BECh IIPOH/ICHHBIN MaTepual. [1o OKoHUaHHH OTBETa IK3aMEHATOP MOKET 3aJaTh
CTYICHTY JOTIOJHUTENIbHBIE U YTOYHSIOIIHE BOIPOCHL.
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