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1. Ileab n3yyeHusi TUCHUTLIMHBI:
® Ha OCHOBE MPEJCTABICHUN O Pa3BUTHH OMOJIOTMU KaK HAyKH C MOMCHTA 3apOKICHUS
M JI0 HACTOSIIETO BPEMEHU U OCHOBHBIX OTKPBITHI B 3TOW 00jacTu chopMUPOBaATH Yy
CTYJCHTOB COBPEMCHHEBIE TPEICTaBICHUs 00 OCHOBaX 00IIel OHOIorHH;
® 03HAKOMHTH CTYJCHTOB C OCHOBHBIMH METOJaMH, MPUMCHSIECMBIMU KaK ISl PEIICHUS
HAYYHO-MCCIICI0BATEIbCKUX 3a/1a, TaK M B MPUKJIAJHBIX 00JIACTSIX.
3agaun M3yvYeHusl THCHUILIMHbI:
e ONpEACANTbh pOJIb PEIUIMKAIMM W HACIEACTBEHHOW WH(OpPMAIMK B JKUBBIX
OMOJOTrMYECKUX CHUCTEMAaX;
e (CO037aTh TMpEJACTaBJICEHHE OO0 OCHOBHBIX 3aKOHaX OHOJOTMM M MEXaHU3Max
SBOJIIOIMOHHBIX TPOIECCOB ISl Pa3BUTHS OHOJOTMUYECKHX HAyK, MPAKTHYCCKOM
JIeITEIPHOCTH Y€JI0BEKA U OXPaHbl OKPYIKAIOIIECH CPE/IbI.

2. Mecto y4yeoHoili TuCHUIIAHBI B cTpYKType OOII 6akaniaBpuara

Huctunnuna «buonorus» peanuszyercs B paMKax BapHaTHBHOW dacTu, (popmupyemon
y4acTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH; U3ydyaeTcs Ha |1 Kkypce B 1 cemecTpe.
Oo0mast Tpy10eMKOCTb JUCUMIIJIMHBI:
2 3a4eTHBIX €QUHMIIBL /2 aKaJeMUUECKHX Yaca.
TpeOGoBaHHUSIMU K BXOAHBIM 3HAHUSM JUTSI OCBOCHUS JUCIUILTUHBI « BHOIOTHSI» SBISETCS
3HAaHME MIKOJILHOTO Kypca OMOJIOTHH.
[IpakTueckue HaBBIKM U 3HAHUS, I[IOJy4YeHHble Ha JAucUUIUIMHE «buonorusy»,
MMOMOTAlOT 0akajgaBpaM YCIICITHO OCBaWBaThb HOBBIE OKCIEPUMEHTAIBHBIE METOJIbI
UCCIIEIOBAHMS )KUBBIX OPTraHU3MOB.

3. HEPEUYEHD IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUSA 11O
AUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMH PE3YJIbTATAMHU
OCBOEHMUSA OBPA30OBATEJIBHOU ITPOI'PAMMBbI

B pesynbrate ocBoeHust OIl GakanmaBpuara oOydaromuics JOJKEH OBIANCTh CICAYIOIIUMH
pe3ysbTataMu 00yueHus 0 JUCIHILIIUHE:

Koo Haumenosanue komnemenyuu Koo u naumenoeanue unoukamopa
Komne 00CmuUIICeHUA KOMNEemeHyuU
menyu

i
ITK-1 CriocobeH ucnobp30BaTh HAYYHO- 3HaTh: -CIIOCOOBI MOTYYCHUS
TEXHUUYECKYIO HAYYHO-TEXHUYECKOW HHPOpPMAIIH B 00IaCTH
nH(}OPMAILINIO, OTEUECTBEHHBIN XUMHUYECKOT0 aHaIn3a
1 3apyOeKHBIN OMBIT B 00JIACTH KOHKPETHBIX OOBEKTOB (CBHIPHSI,
MIPOBEJICHUS] XUMUYECKOTO nonypabpuKaToB, TOTOBOM MPOAYKIIUHU, B TOM
aHaJlM3a KOHKPETHbI OOBEKTOB yucle (papMaleBTHUECKUX CyOCTaHIINMA)
(cbIpbs, momyhadpukaToB, TOTOBON YMeTh: -pOBOINUTH IEPBUYUHBIHA
MIPOIYKIIMH, B TOM YHCIIE [Touck nHpopMaluu o 3aJaHHON TEMATHKE, B
(hapMaleBTHUECKUX TOM YHCJIe, C UCTIONH30BAaHUEM 0a3 NaHHBIX;
CyOCTaHIIHI) - CUCTEMaTH3UPOBATh HAYUYHO-TEXHUUECKYIO
uH(pOpPMAIIHIO HAa PYCCKOM M HHOCTPAaHHOM
A3BIKAX TI0
3a/IaHHOM TeMaTHUKe; - aHAJIU3UPOBATh
HAYYHO-TEXHUUYECKYIO HHPOPMAIUIO
JUTS pellieHUs] KOHKPETHOM 3aauu;
Bragers: cucreMoil yHIaMeHTATBHBIX




| XUMHUYCCKHUX TMOHATHH U 3aKOHOB,

3. BOCHUTATEJIbHBIN MOTEHIIUAJ JUCIIUILINHBI

Hanpasienusi/ueu 3agaun BocnuTanus (Ko1) BocnuTaTeJbHbII MOTEHIIUAT
BOCHUTAHUS AUCHUILINH
IK0JI0ruIecKoe (dhopMupoBaHHE OEPEKHOTO Hcnonb3oBanue
BOCIUTAHUE OTHOIICHHUS K MPUPOC U BOCIIUTATEIILHOrO IIOTEHIMAIIA

okpy>aroteit cpene (B9)

JTUCIUIUINH TYMaHUTapHOTO,
€CTeCTBEHHOHAYYHOTO H
o0menpodeCcCHOHATHHOTO
MO/TYJIEH:

- Pa3BUTHE PKOJOTHYECKON
KyJbTYpbl Uepe3 yueOHbIe
3aJJaHHS UCCIIEA0BATEIECKOTO
XapaxTepa, MOATOTOBKY
pedepaToB, AOKIIAIOB,
MpEe3eHTalN, 3cCce, HAy4YHO-
00pa30BaTeNbHbIX TPOEKTOB
9KOJIOTMUYECKOI HapaBJIE€HHOCTH;
- COJICHICTBUE PA3BUTHIO
9KOJIOTMYECKOTO MBILIUICHUS
4yepes U3yYeHUe MocleICTBUI
BIIUSIHUS YeJIOBEeKa Ha
OKpY’KaroIyto cpexny. 1.
Opranu3zanusi cyOOOTHUKOB,
y4acTue B IKOJIOTUYECKUX
MEpPOIPUATHSIIX TOPOJA.

2. IIpoBenenue Gecem, KPyTIbIX
CTOJIOB Ha TeMY "DKOJOTUS 1
npupoaocoepekeHue".

3. Opranusanus, TpoBeJCHUE U
y4acTHE B DKOJIOTUIECKUX U
MIPUPOOOXPAHHBIX AKIIHAX, B TOM
YKCJIe OPraHu3alusl aKIHil Mo
cOOpy U yTUITU3AIUU
MaKyJaTypbl, UICIIOJIb30BaHHBIX
MJJACTUKOBBIX KPBIIIECYCK U T.II..
4. Y4yactue B CTYJEHUYECKUX
HAYYHO-TIPAKTHYECKUX
KOH(EPEHIIUAX, OTUMITHAIaX 110
HKOJIOTUU U IPUPOJOOXPAHHON
JIeSITEILHOCTH.

5. Ilopnepxka u pazBuTue
o0BbeMHEeHNH 00yJaroIuXxcs
3aHUMAIOIINXCS DKOJIOTHUECKUM




BOJIOHTCPCTBOM

5. O0beM JUCHMIUIMHBI B 3a4eTHBIX €IMHMIAX C YKa3aHHeM KOJHYecTBa
aKaJeMMYeCKMX 4YacoB, BbIIeJEeHHbIX HAa KOHTAKTHYI padotry oOydamommuxcss ¢
npenojasaresemM (10 BUIaM 3aHATHII) 1 HA CAMOCTOATEJILHYI0 padoTy 00y4arommxcst
O0mas TpyaoeMKOCTh IMCHUILIMHBI: OOmas TpyJoeMKOCTh (00beM) AMCHUIIIMHBI
COCTaBIISIET 2 3a4E€THBIX CMHUIIBI (3.€.), 72 aKaJeMHYECKHX Jaca.

00vém oucyunaunsl nO 6UOAM YUEOHBIX 3aHAmMUI (8 Yacax)

O0BeEM TUCIIUILIHHEI Beero Cemectp
4acoB 1-i
OO0mas TpyaI0eMKOCTh AUCIUILINHEI 72 72
KonTakTHas pabora oOydaromuxcs ¢
npemnojaaBaTesieM (1o BujiaM yueOHbIX
3aHSTHIN )(BCETO)
AvmuTopHas pabora (Bcero) 32 32
8 MoM yucne:
JIEKIINU 16 16
IPAKTUYECKHE 3aHATHs/ CeMUHAPBI
11a00paTOpHLIE PAOOTHI 16 16
Bueaynuropnast pabota (Bcero)
8 MOM Huciue:
WHTEPaKTUBHBIE POPMBI OOyICHHS (JICKITHH )
WHTEpPaKTUBHBIC POPMBI 00yUeHHUsI (MPAKTHIESCKUE
3aHATHUS/CEMUHAPHI )
TBopueckas paboTa (3cce)
CamocrosTenbHas pabota oOydaronuxcs (Bcero) 40
By npomexxyTouHOM arTecTanuu 00ydaromerocs 3au.
OBIIAA TPYJOEMKOCTbD
72 72

6. COAEP’KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE IIO TEMAM
(PA3JAEJIAM) C YKA3AHMUEM OTBEJAEHHOI'O HA HHUX KOJIMYECTBA
AKAJIEMAYECKHUX YACOB U BUJIOB YYEBHBIX 3AHATHI

6.1. Pazoensl oucuuniunsvl u mpyooemKocHb no 6udam y4eOHbvix 3anamuii (8
AKadeMu4ecKux 4acax)

Bujabl yueOHBIX 3aHATHH,
O6masi | BKJIKOYasg CAMOCTOATEIbHYIO

TPYAOEM- padoTry o0y4aromuxcs u ®opmbl
Ne HauMmeHoBaHue KOCTh TPYA0EMKOCTH TEKYLIero
n/n pasaena /TeMbl BCEro (6 uacax) KOHTPOJIA
AUCUHUIIUHBI (6 uacax) yCIEeBaeMOCTH
AyIHuTOpHBIE CPO

yuyeOHbIe 3aHATHUS
Jlex | Cem/Ilp | JIab

1| Pa3nea 1. Beenenne | 36 8 8 20




B OMOJIOTHIO.

MpuHuunsI
CTPYKTYPHO-
(pyHkuHoHANBLHOM
OpraHu3anuu
KJIETKH.

1.1 | Tema. Beenenue B 11 5 KonTponbshas
6uonoruto. Csi3b paboTa, yCTHBIN
OMOJIOTUH C JPYTUMU OIIPOC, PEIICHHE
JUCLUILIMHAMU. CUTYalLIMOHHBIX
XuMudeckas 3a1a4
OpraHM3aIus KIETKHU.

1.2 | Tema. Knerka — 11 5 KontponbHas
CTPYKTypHas u paboTta
(yHKIIMOHANBbHAS
€/IMHHULIAa BCETO
YKUBOTO.

1.3 | Tema. 7 5 KonTtponbHas
Metabonutuyeckue paboTa, yCTHBIN
MIPOLIECCHI B KJIETKE. OIPOC, PEIICHNE
Peanuzanus CUTYallMOHHBIX
T€HETUYECKOU 3a71a4
nH(pOpMaIuu.

1.4 | Tema. 7 5 KonTtponbHas
DHEePreTU4ecKuit paboTa, yCTHBIN
obOmeH. doTocuHTE3. OIpPOC, PEIICHNE

CUTyallMOHHBIX
3a/1a4
2. | Paznen 2. bunoJsorust | 36 20
pa3Butusi. OCHOBBI
FeHeTHUKH U
IBOJIIOLMH.

2.1 | Tema. OcHOBHBIC 16 8 KonTtponbHas
hopmbI paboTa, yCTHBIN
Pa3MHOKEHHSL. OIPOC, PEIICHHUE
Ontorenes. Jransl CUTYallMOHHBIX
sMOpuoreHesa. 3a1a4
[TocTaMOprOHaANBHBIN
MIEPUO/I.

2.2 | Tema. OcHOBHbIE 10 6 Kontponbhas
3aKOHBI T€HETUKH. paboTa, yCTHBIN
B3aumoneiicteue OIIPOC, pELIEHUE
reHoB. ['enernka CUTYallMOHHBIX
YeJIOBEKA. 3aj1a4

2.3 | Tema. 10 6 KonTponbHas
N3MeHYnBOCTD. paborta, yCTHBIH

Buast n3aMeHUYHBOCTH.
3HauyeHue
U3MEHUYUBOCTH.

OIPOC, pelICHHE
CUTYaIIMOHHBIX
3a1a4




Ipum.: Jlex — nexyuu, Cem/Ilp — cemunapuel, npakmuueckue 3anamus, Jlab — nabopamopmvie
sanuamus, CPO — camocmoamenvHas paboma o0yuarouuxcs

6.2. Codepoicanue oucyuniunol, CMMpyKmypupoeanHoe no pazoenam (memam)

Jlexyuonnuwiii Kypc

Conepxanue
Ne HaumeHoBaHue pa3zjaesia
/TeMbl IMCUMTILTHHBI
1. BBenenue B 0uoJiornio. [IpyHIUNBI CTPYKTYPHO-PYHKIMOHAIBHOM OPraHu3auuu
KJIETKH.
1.1| Tema. Brenenue B Beenenue B Omonoruro. O mpupozae xuBoro. dusmueckas u
6uonoruto. Cesi3b XMMHUYECKass OCHOBAa >KM3HU. YPOBHM OpraHu3allud KUBOM
OMOJIOTUH C IPYTUMHU marepuu. CBOWCTBA JKUBBIX CHCTEM. XHUMHYECKUH COCTaB
JTUCITUTITHHAMU. YKUBBIX OpPTaHU3MOB. buonornueckas poJIb BOJIBI.
Xumudeckasi opraHu3aiys | AMHHOKUCIIOTBI:  CTPOCHHE, Kiaccu(uKaius ¢  CBOMCTBA.
KJICTKH. Ilentuanas cBs3b. benku.
1.2| Tema. Knetka — KietouHblii ypoBeHb OpraHusanuu >XUBoW matepuu. Kierka
CTPYKTYpHas U pacTuTenbHas u YKUBOTHAS, MPOKAPUOTUYECKASI u
(GbyHKIMOHANBbHAS €IMHULIA [3yKaproTudeckas. OCHOBHbIE MOJOXKEHHS KIETOYHOW Teopuu
BCET0 JKUBOTO. [[IBana u Illneiinena. P. Bupxos. Kierka ot knerku. MemOpana
KUJKOCTHO-MO3au4Hass  Mojaenb. [lomynpoHunaemocTs.
Tpancnoprabie hyHKIMH MeMOpanbl. [{uTommazma. Opranesnsl,
obmue it )KUBOM M pactutenbHOW Kinetku: DIIC, pubocomsl,
anmnapat [ onbIKH, MUTOXOHIPUH, JTU30COMBI.
1.3| Tema. Meradomutnueckue | ['eneTnueckuii kox. Ilimacruuecknii oomen. CuHTE3 OEIKOB.
MPOIECCHI B KIETKE. Komuposanue 6enkoB B ctpykrype JAHK. Tpanckpuniusi.
Peanuzanus reneruueckoit | Tpancnsuus. CBOMCTBa FEHETUYECKOTO KOJIA.
nH(pOpMaIuu.
1.4|Tema. Duepretudeckuii |Merabomu3m. dotocucreMsl. [IUKIHIECKOEe M HEMKINIECKOES
obmeH. DoTocuHTES. dotodochopemnporanne. Dotocunres. [{ukn Kanspuna.
@DakTopHl, BIUSAIOLIIE HA CKOPOCTh (POTOCHUHTE3A.
Onepretudeckuit oomeH. ['mukonu3. Cuare3 ATO. [Huxn
Kpebca.
2.|Pa3nen 2. buosgorusi pa3Butusi. OCHOBBI TéHETHKH M IBOJIIOIHM.
2.1| Tema. OcnoBHble popmbl  |Bocnpoussenenue duonornueckux cucreM. becronoe u monosoe
pa3mHoxeHus. OHToreHes. |pasMHoxkenre. Muto3. Hapymenue mutoza. buonoruueckoe
Dransl SMOpUOTeHe3a. 3HaueHue muto3a. ['amerorenes. Ctaguu rameroreHesa. Menos.
[TocTamMOprOHATBHBIN OmnogorBopenue. [laprenorenes. ['epmadbpoautusm.
MIEPUO/I.
2.2|Tema. OcHoBHbIE 3aKOHBI |['€HeTHKa — Hayka O HACJIEACTBEHHOCTH M HM3MEHYMBOCTH.
TE€HETUKH. OcHOBHBIE 3Tanbl pa3BUTHS IeHETUKH. [lepeoTKphiTHE 3aKOHOB
B3aumopeiictBue renoB.  |Menpaens. OCHOBHbIE MOHATHS T€HETUKU. 3akoHbl . Mennens.
['eneTuka yenoexa. B3aumoneiictTBue  reHOB: annenbHoe  (MHOKECTBEHHBIH
ajieNIu3M, TIOJIHO€ JOMHHHPOBAHHME, KOJOMUHUPOBAHUE) U
HealJielbHOe  (AMHCTa3, KOMIUIEMEHTapHOCTh, TMOJHMEpHs,
wieiotponus). ClenjeHHoe HacleAoBaHHe. XPOMOCOMHAs
teopusi Moprana. IlpusHaku, cuemyieHHble ¢ MOJIOM. MeTo/bl
U3y4eHUs TeHETHKH YeoBeka. HacnencTBeHHbie 3a001€BaHuS.
2.3|Tema. I3MeHUNBOCTE. WN3menunBocTh. Buapl u3MeHunBoctu. MonubukannoHHas

6




Bunnl n3MeH4InBOCTH.
3HaueHne U3MEHYNBOCTH.

u3MeHunBoCcTh. Hopma peakuuu. Poss B mporecce 3BONIOLMH.

OTHOCHUTENBHOCTD xapakrepa MOJTU(PHUKAITMOHHON
u3MeHunBoCcTH. Mopdsl. HacnencTBenHas M3MEHYHUBOCTb.
KomOunatuBHass u  MyTauuoHHas. Buuel MyTannoHHOM
W3MEHUYUBOCTH.

IIpakxmuueckue 3anamus ne npedycmompeHul

Jlabopamopnvie 3anamus

Ha3Banmue jjabopaTopHoii padoThl
Ne HaumeHoBaHue pa3zaesia Conepianue
/TeMBbl U CUUIIIMHBI
1. Brenenue B 0unosornio. [IpuHIUNBI CTPYKTYPHO-()YHKIMOHAJIBLHOH OPraHU3aluu

KJIETKH.

1.1{Tema. Beenenue B [IpaBuna  TexHuku  O€30MACHOCTH  MPU  BBIOJHEHUU
o6uonoruro. CBs3b nabopaTopHbIX paboT mo ob0mer Owuonormu. CBeTOBOM
OHMOJIOTHH C IPYTHMH MHKPOCKOTI. Y CTPOMCTBO U MOPSAOK pabOTHI.
JUCIMTUTAHAMMU.

1.1{ Xumuyeckas opranuzanus [KauecTBeHHOE U KOJIMYECTBEHHOE OIPENEICHUEe XUMHUYECKUX
KJICTKH. KOMIIOHEHTOB OMOJIOTMYECKUX CPE].

2.|Pa3nen 2. buoJsiorusi pa3Butusi. OCHOBBI T€HETHKH W IBOJTIONMH.

2.1/ Tema. OcHoBHBIC hopmbl |3ydeHne MUTO3a B KJIETKaX KOpEIIKa JyKa.
pa3MHO)KeHUsl. OHTOTeHE3.
Dtarbl YMOpUOTeHE3A.
[TocTamMOprOHaTBHBIH
EePUOJ.

2.2| Tema. OcHoBHBIC 3aKOHBI |['eHeTHKa YenoBeka. CocTaBICHUE POJOCIOBHBIX.
TE€HETHUKH.
B3aunMomelicTBrEe TeHOB.
I'eneruka yenoBeka.

7. IlepeyeHb Y4eOHO-METOIUYECKOTO OOecmeYeHHUsl I CAMOCTOSITEIbLHOI PadoThI
o0yvyaroumuxcst Mo AUCHHUILINHE
Jl51g caMOCTOATENbHOM paboThl, MOATOTOBKH K BHIOJHEHUIO JTAOOPATOPHBIX paboT U caadu
KOJUIOKBUYMa Ha Kadeape pa3paboTaHbl CIEAYIOUIUE METOJUYECKHE PEKOMEHIAUUu U
rocoous:
AmocoBa H.B., Eroposa E.U., Uronkuna FO.B. JIaGopaTopHBbIif IPpaKTUKYM IO Kypcy
«O6mas ouonorus». Oouuuck: AT, 2004. — 64 c.

Eroposa E.W. Tectsl u 3aganus Ans caMOCTOATENbHONW pabOTHI MO 00IIel OMOTOTHH.
O6nunCck: UATD, 2005. — 72 c.

AmocoBa H.B., Cemazeiabic b.1., [TutkoBa C.B. JlabopaTopHbIi MPaKTUKYM IO Kypcy
«O6mmas sxonorusy. Oouunck: MATI, 2006. — 64 c.

AmocoBa H.B., Eroposa E.l. YuebHO-MeTOMMUECKOE TTOCOOME TI0 OOIIIei OHOTOTHH.
O6ununCcK: UATD, 2006. — 122 c.

1.

2.

AmocoBa H.B.,

Eroposa E.M. COopHuk 3agay MmO MOJIEKYJISAPHOH OHOJOTMH H

renernke. OoHuHCcK: UATD, 2007. — 40 c.

Amocosa H.B., I'epacekun C.A., Capanynsuesa E.W. u np. buonornueckuiit KOHTpoIIb
OKpy>Xaromien cpeapl. ['eHeTnueckuii MOHMTOpUHI. MockBa: M3marenbCkuil LEHTp
«Axagemus». — 2010. — 207 c.

TecToBble 3a1aHNs 110 TEMaM Ha 3JIEKTPOHHOM HOCHUTEIIE.




8. ®DoHI OLUEHOYHBIX

o0yvyaumuxcsi Mo JUCHHUILINHE
8.1. Ilacnopm ¢honoa ouenounwvix cpedcme no OucyunIUHe

Cpeacre Jjasi IMPOBEACHUNA HpOMe)l(yTO'lHOﬁ aTrTeCTallumn

Ne |Kontpoampy
n/n eMble
pasaesibl
(Tembl)
AMCHUIINH
bl
(pe3yabTar
bl 11O
pasjaeam)

Kona koHTpoO/IMpyeMoil KoMIeTeHUHH (MU eé
yactu) / 1 ee popMyJIMpOBKA

HaumenoBanue
OLICHOYHOI'0 CpeacTBa

1. Pasgen 1,2,3

OIIK-1 CnocoOeH miaHupoBaTh pabOTHI
XMMHUYECKON HaIpaBJIEHHOCTH, 00padaThIBaTh U
WHTEPIPETUPOBATH IMMOJTYUEHHBIE PE3YJILTATHI C
HCIIOIb30BAHUEM TEOPETUUYECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB PEIICHUS] MATEMAaTHIECKUX U
(bu3mvecKux 3a1ad.

3-OIIK-1 3HaTh: -0COOEHHOCTH XUMHYSCKOTO
IKCIIEPUMEHTA B KOHKPETHOU 001aCTH XUMUH; -
CHOCOOBI TUTAHUPOBAHUS

Y TIPOBEICHUS IKCIIEPUMEHTA; ~-TEOPETUUECKHE
3aKOHBI XUMMU U

(bu3uKy, Nexalye B OCHOBE

BBIOOpA METO/Ia PETUCTPAIIMH AaHATUTUYECKUX
CHUTHAJIOB;

V-OIIK-1 YMeTn: -UCII0IB30BaTh OA30BbIE 3HAHUS B
00JacTH MaTeMaTUKU ¥ (GU3UKHU TP TUIAHUPOBAHUHT
paboT XMMHUUYECKOW HAMPaBICHHOCTH,

00pabaTpIBaTh JAHHBIC C UCIIOJIH30BAHUEM
CTaHJAPTHBIX CIIOCOOOB alIPOKCUMAIIUN YHCIICHHBIX
XapaKTEPHUCTHK;

-IPaBWJIHLHO BHIOpPATh aHATMTHYCCKHUI

METOJ HHCTPYMEHTAJIbHON pEerucTparii CBOMCTB
UCCIIeTyEMbIX OOBEKTOB U IIPOIIECCOB; -
UHTEPIPETHPOBATh IOJTYYEHHBIE PE3YJIbTATHI C
WCITOJIb30BAHUEM TEOPETUUYCCKUX 3HAHUN 1
MPAKTUYECKUX HABBIKOB PEIICHUS MaTeMAaTHUYECKUX U
(bu3UYecKuX 3a1a4;

B-OIIK-1 Bnanets: -HaBbIKaMHU HHTEPIIPETAIIIN
MOJTYYCHHBIX SKCIICPUMECHTAIBHBIX

U PACUYETHBIX PE3YJIbTATOB;

Joxmaz, coobmenne
CurtyalMoHHbIE 3371a41
KonTponbHble paboThl
3auet

8.2. TunoBble KOHTPOJIbLHBIC 321aHNS WM HHbIE MAaTEePHAJIbI, HeOOXOAUMBIE 115
OLICHKH 3HAHUH, YMEHHH H HABBIKOB, XapPaKTEPU3YIOLIUX dTanbl GOPMUPOBAHNUSHA

KOMIIeTeHII M

DOoHJ OLICHOYHBIX CpeACTB IO JUCHUIIIINHE obecricynBaeT IMPOBEPKY OCBOCHU IIIIAaHUPYCMbBIX
PE3YJIbTATOB o6yquI/1$1 (KOMHGTCHHI/Iﬁ n ux I/IHI[I/IKaTOpOB) nocpeaACTBOM MCpOHpI/ISITI/Iﬁ
TeKymefI n HpOMC)KyTO‘-IHOfI aTTeCTalyy 110 JUCIHUIIINHEC.




OHGHO‘-IHBIC CpCAcCTBa MMPUBCIACHLI B HpI/IJIO)KeHI/II/I <<CDOHI[ OLICHOYHBIX CPCACTB».

3auem

a) TUIIOBBIE BOIIPOCHI:
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34.

Bbuonorus — Hayka o xu3HH. OTpaciy OMOIOTUH UX 3a/1a4H.

YpoBHU opraHu3anuu KuBol Marepuu. CBOWCTBA KUBOTO.

benku — momamepsl. Knaccudukaius, ctpoeHne, GyHKITHH.

HyxneunoBblie kucnotel. CTpoeHue, GyHKIMH, CXOACTBO U oTinuue. Pemnukanus
JHK.

AT®. Crpoenue, GyHKITUU.

Merabonusm. JIBe ctoponsl Metabonusma. [lytu merabonmn3ma

[Tnactuueckuit oomen. Cunres OenkxoB. KoampoBanme OenxoB B crpykrype JHK.
Tpanckpunuus. Tpancnauus. 'enernyeckuii kox. CBoiicTBa reHETUUECKOTO KO/A.
Peanuzarus naciaeacTBeHHOM HHGOPMAIIMK Y TTPOKAPHOT.

JKusnenHbll mukin kinetkd. Mwuro3. Hapymenue murosa. Ilommmionaus. AMHTOS.
3HaueHue MUTO3A.

[TonoBoe pazmMHOXkeHHE. Melio3. 3HaueHne Melo3a.

I'amerorenes. CpaBHUTEIbHASI XapaKTEPUCTHKA CIIEpMATOreHe3a U OBOT€HE3a.
Crpoenue cnepmarozonaa. OmnonorBopenue. ['epmadpoauzm.

Onrorene3. OMOpuoreHes. DTamnbl. 3apOIbIIIEBHIC JIUCTKH.

[TocTaMOprOHANBHBIN EPUOI.

[utonorusa — Hayka o kjieTke. CTpoeHUE PYKApUOTUYECKON M MPOKAPUOTHUYECKOU
KJIETOK.

Kitetka pacturenpHas U )KUBOTHAsA, CXOJACTBO U OTIUYHE.

Knerounas Topus. llIBann, [lneitnen, Bupxos.

Mem6pana kieTku. CtpoeHue u QyHKIIHH.

Opranemnsr knetku: DIIC, pubocomsl, anmapar ['oJb1KH, MUTOXOHAPUH, JTH30COMBI.
Crpoenue u GyHKIIH.

Crnenvain3upoBaHHbIE OpPraHEUIbl: IUIACTHUBI, KIETOYHAas CTEHKa, BaKyoOJIH,
MUKpPOTPYOOUKH ¥ MUKPODIILIIAMEHTBI, IICHTPUOJIH, PECHUYKH U )KTYTHKH.

Anpo. Ctpoenre u GyHKITUH.

['eHeTnka — HayKa O HACJIEACTBEHHOCTH W3MEHUYMBOCTU. 3aKOHBI Mennens I'.

Tunbel B3aMMOJEHCTBUS T'€HOB. AJUIEIBHOE B3aMMOJEWCTBUE TIeHOB. HeamienpHoe
B3aMMOJICIICTBHE I'€HOB.

CuerieHHOe HacjenoBaHUE. | eHeTHKa IoJyia yeroBeKa, 3a00JIeBaHus, CIEIIEHHbIE C
MIOJIOM.

HacneacrBenHas n3MeHYMBOCTh. XapakTepUCTHKA. BUibl N3MEHUUBOCTH.
MonudukannonHas n3MeH4YnBOCTh. Hopma peakiuu.

MyTanmonHass U3MEHUYMBOCTh. Buapl MyTanuid M HMX XapakTepucTuka. OCHOBHBIE
MOJIOKEHUST MyTauMOHHOW Teopun Ae Ppu3za. IIpuunHbl BOZHUKHOBEHHUS MYTalUW -
MyTareHHble (PaKTOPBI CPEIbI.

l'enetuka 4enoBeka. Meroabl HM3y4eHUs] TEHETUKH 4YEJIOBEKa. XPOMOCOMHBIE
3aboneBanus (cunapom [layna, Knsitnpensrepa, LllepmeBckoro-Tepuepa).
Opomrorus. 3acnyru K. Jlunnes, XK.b. Jlamapka, Y. [apBuna. OcHOBHbIE (PaKTOPBI
sBostoK. bopeOa 3a cyiiecTBoBaHUe.

EctectBennslit ot6op. Buapl. MickyccTBeHHBIH 0TOOD.

Bun. Kputepuu Buga. Bunoo6pasosanue. KonblieBbie KIHHEIL.

OCHOBHBIE HaIlpaBJICHUs YBOJIIOLIMH. broIOrHuecKkuii mporpeccuu perpecc.

Ilytn poctwxkeHus Ouosorndyeckoro mnporpecca. Apomopdossl. Mamoananranumy,
JIET€HEpaLHH.

Cunretnueckas Teopust 3BOJIIOIUU. CpaBHUTENIbHAS XapaKTEPUCTUKA C JAPBUHOBCKOM
TEOPUEH 3BOJIIOLIUH.



Konmponvnas paboma
a) THUIIOBBIC 3aJIaHUs (BOIIPOCHI) - 0Opa3erl:
KouTtpoJabHas pabora XuMUUECKHI COCTAB KUBBIX OPTaHU3MOB
Bapmuanr 1
HazoBurte Makpo31eMeHTHI HX (YHKIIHH.
[Tepeuncnure GyHKIUN BOMIBIL.
KakoBa poiib MUHEPATBHBIX COJICH K KIETKE.
CrpoeHue 6enKoB.
OYHKIUY U TPUMEPBI MOHOCAXaAPHUJIOB.
6) KPUTEPUU OLICHUBAHMS KOMIIETEHINH (Pe3yJIbTaTOB):

Konmponsuvie pabomsr TipoBOAATCS 2 pa3a B CEMECTp Ha MOJIYJBHBIX HENEISAX I10
paclucaHuio, ycTaHaBIMBaeMOMY JekaHaToM. OHU TPOBOIATCS B (pOpME TECTOB WM MHOM
BH/JIE 110 BEIOOPY MperofaBaTeisi ¢ y4eTOM 00beMa N3yYeHHOr0 MaTepuana mo Kypey.

OneHuBaHue CTYJCHTA MPOBOIMTCS IPETOJaBaTeIeM HE3aBUCHMO OT HAJIWYUS WIIH
OTCYTCTBHUSl CTyACHTa (TI0 YBKHTEIHHOW WJIM HEYBOKUTEIHHOH TPUYMHE) HA 3aHSATHU.
CryneHTy, MPOITYCTHBIIIEMY 110 YBOKUTEIBHON MPUYHHE KOHTPOJIBHYIO MOIYJIBHYIO padoTy,
MPEAOCTABIIAECTCS BO3MOXKHOCTH OTPa00TKH. OTpaboTaTh 3aHATHE MOXKHO IO COTJIACOBAHUIO C
MperoaBaTesieM B YeTKO YCTAaHOBJICHHBIE CPOKHM B COOTBETCTBUU C TpaUKOM KOHCYJIBTAIIUH
MpenoaaBaTelis, KOTOPbIM nMeeTcst Ha Kadeape v Ha oUIMaIbHOM caiTe Kadeapsl.

OneHuBaeTcsl CTENEHb YCBOEHUS TEOPETUYECKUX 3HAHMM MO CIEAYIOUIUM KPUTEPUIM:
MPAaBWIBHOCTh, IOJIHOTA W JIOTHYHOCTh  IMHUCBMEHHOTO  OTBETa, CIOCOOHOCTHIO
MIPOMJUTFOCTPUPOBATH OTBET IIPHMEPAMHU.

B) OITMCAHUE IIKAJIbI OI[CHUBAHUS:
MakcumanbHbIN 0auT 32 KOHTPOJIbHYI0 padboTy — 10. Kaxkabrit Bompoc orieHuBaeTcs B 2
Oamna.
YcTHBIH onpoc
a) THIOBBIC 3a/1aHKs (BOIIPOCHI) - 0Opa3elr:
OneHoYyHbIE Cpe/ICTBA MIPEICTABICHBI TEMATUKON M BOIIPOCAMH, pa3pabOTaHHBIMU IS
00CY>XKJICHHS] HA CEMUHAPCKUX 3aHITHSIX.
Tema 1. Beenenue B Ouonoruto. CBsi3b OMOJOTUN C IPYTUMU TUCIUTIIMHAMHA. XHUMHYECKas
OpraHHu3aIus KIETKH
Bonpocubt:
1. Buonorus kak Hayka.
2. 3apoxaeHue OMOJIOTHH.
3. Orpacnu 6HOIOTHH.
Tema 2. Kiietka — cTpykTypHas 1 pyHKIHOHAIbHAS €IUHULIA BCETO )KUBOTO
Bonpocubr:
1. Hcropus pa3BUTHS KIETOYHOU TEOPUHU.
2. OCHOBOMNOJIOKHUKU KIIETOYHOU TEOPUH.
3. OCHOBHBIE MOJOXKEHUS KIETOYHON TEOPUH.
Tema 3. Mertabonutuueckue nporeccsl B KieTke. Peanuzanus renernyeckoit uHGpopmanuu
Bonpocsi:

agrwdE

1. DOueprernyeckuit oOMeH. OCHOBHBIE ATAIIBI.
2. IMukn KpeOca.
3. OxucnurenbHoe pocopearpoBaHue.

0) KpUTEepHH OLICHUBAaHUS KOMIIETCHLUH (Pe3yIbTaToB):

VYcTHBIM ompoc mpoxoauT B (opme pazBepHYTOM Oecelbl — TBOPUECKOW AMCKYCCHH,
OCHOBAaHHOM Ha TMOJIrOTOBKE BCeil TIpymnmbl MO OOBSBIEHHON 3apaHee TeMe IpU
MaKCHUMAaJIbHOM YYacTHMM B OOCYKJEHHMU CTYyAEHTOB rpymnmbl. Kak mpaBuio, oJuH CTyAEHT
pacKkpbIBaeT OJMH BOIPOC TEMbI, JaBas HaumOosiee MOJHBIM OTBeT. OCTajgbHBIC [ENAIOT
JIONIOJTHEHHUS, BBICKAa3bIBAIOT DAa3JIMYHbIE CYXJCHHUS W apryMEHTaluio, MOTYT 3aJaBaTh
BONPOCHI JPYr JApYyry W mpernonaBatento. llpenongaBarens HampaBiseT XOA JTUCKYCCHH,
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oOpaliias BHUMaHUE Ha CYIIECTBYIOLINE HAyYHbIE TPOOIEMBI 00CYKAaeMOii TeMBbl, Ipeiaras
CTyZIeHTaM HalTH COOCTBEHHOE HX pEIlICHUE.
MakcuManbHas OLEHKa 32 YCTHOE BBICTYIUJICHHE U paboTy Ha CEMUHAPCKOM 3aHSATHH —

3 Gamna.
3 0ana — CTYJEHT JaeT IOJIHBIM OTBET Ha IOCTaBJIEHHBIM BOIPOC, PeUb €ro CBOOOAHA U
IpaMOTHA, KOHCIIEKT HE 3aYMTHIBACTCS, @ UCTIOIB3YETCS JIIIb KaK OMOPHBIN, CTy/IEHT AeaeT
BaXHBIC JIOMOJHEHHUS TI0 CYIIECTBY JAPYTHMX BOIPOCOB, 3HAYUTEIHHO MPOSCHSIONINE
OTIETbHBIE AaCHEKTHl, KOTOphIE HE SBISIOTCS TIOBTOPAaMH, XOpOLIO pa3dupaercss B
o0CyXKJaeMOM MaTepuaie, IeMOHCTPUPYET 3HAHUE UCTOYHUKOB, OMOIHOTrpaduu, pa3InaHbIX
TOYEK 3pEHUS 10 H3ydyaeMOW TeMe, YyMeeT aHaJU3UPOBaTh TEKCTHI, MPUXOAUT K
CaMOCTOSITCIIbHBIM apTYMEHTUPOBAHHBIM BBIBOJAM M OTCTaWBACT CBOIO TOYKY 3pEHHUS,
COOJTI0IaeT HOPMBI JINTEPATYPHOH peyn.
2 0ajqja — CTyAEHT XOpollo pa3zdupaercs B OOCYKJa€MOM MaTepuaie, JAEMOHCTPUPYET
YMEHUE KPUTHYCCKH AaHAJTU3WPOBATh WCTOYHWKHA W Pa3IMYHBIC TOYKH 3pPEHUS TI0
o0cykaaemMol mpodeMe, IPUXOIUT K CAMOCTOSTEIHbHBIM apTYMEHTHPOBAHHBIM BBIBOJIAM, HE
MIPOSIBIIIET aKTUBHOCTH B pabOTe TPYIIBI Ha ceMUHApe (TOTOBHTCS M OTBEYACT TOJIHKO HA
OJTTH BOIIPOC CEMUHAPCKOTO 3aHSTHS).
1 6271 — CTyIEHT HETIOJIHO BIIAZICET MaTePHAJIOM, IPU U3JIOKEHUN (aKTHIECKOTO MaTepHuasa
JIOMYCKaeT OTHEJIbHbIE HETOYHOCTH, 3HAET pa3JIMYHbIe TOUKH 3pPEHHUS IO 00CyX IAaeMoi
npoGiieMe, HO BO3HUKAIOT TPYIJHOCTH C HUX aHAJIM30M, yMEET H3jaratb COOCTBEHHYIO
MO3UIIMI0, HO HE BCE BBIBOJBI HOCAT JIOKA3aTeIbHBIA XapakTep, MPU OTBETE aKTUBHO
MOJIB3YETCsl KOHCIIEKTOM BILIOTH /IO €r0 324N THIBAHHS.
Hoknao

a) THIOBBIC 3a/1aHKs (BOIIPOCHI) - 0Opa3elr:
1. Opranuzanus Ku3HH.
2. KayecTBeHHBIE OCOOCHHOCTH OpraHW3alluy KUBOK MaTepUU BO BPEMEHH M MPOCTPAHCTBE.
3. [IpuHUMIBI CTPYKTYPHO-(DYHKIIMOHABHOM OpraHu3aluy KJISTKH.
4. MonexkynsapHO-OMOJIOTHYEeCKUE TMPEACTaBICHUS O CTPOGHUU U (PYHKIMOHHUPOBAHUU
TFeHEeTUYECKOro MaTepuaia.
5. [IpoGnemMbl MPOUCXOXKACHHS )KHU3HU Ha 3emiie (0030p Teopuid).

0) KpUTEpHH OLICHMBAHUS KOMIIETCHIIUN (PE3yIbTaTOB):
Jloknag — yCTHOE BBICTYIUIEHUE CTYACHTA, SBISIOIICECS PE3yIbTaTOM €ro CaMOCTOSTEIbHON
MOATOTOBKM 10 3apaHee IIOJIy4YeHHOH TeMe U B COOTBETCTBUM C TpeOOBaHMSIMH K
«CamocTosTeNnbHOM paboTe CTYICHTOBY.
BricTynnenue Bo Bpems JOKIaAa, Kak MPaBWIIO, PacCUYUTaHO Ha 6-7 MUHYT, HE MOXET
MIPEBBIIATh YCTAHOBJICHHOE BpPEMs, JOJHKHO CTPOrO COOTBETCTBOBATH OOBSBICHHON TeMeE.
[IpuBeTcTBYIOTCS  JOKJaAbl C JOMOJHUTEIbHBIM  HCIOJNB30BAHMEM IPE3CHTAlUil U
MYJbTUMEIUUHON TEXHUKH.
Bo BpeMsi BBICTYIJICHUS CTYIEHT MOXET HCIOJIb30BaTh CBOOOJIHYIO pedb OJM3KO K TEKCTY
JOKJIaZia, OJJHAKO BIIPAaBE 3aYMTHIBATH MOJTOTOBJICHHBIM UM TEKCT, IEMOHCTPHUPYS BJaJieHUE
MatepuanoM. Peub 1omKHa ObITH YeTKasi, TPOMKasi, BBIpa3UTEIbHAS U YMOLIMOHAIIbHAS.
OO0s13aTeNIbHBIM  3JIEMEHTOB MPOLEAYPhl JOKIana sBiseTcss ero ooOcyxkaeHue. CTyneHTam
TPYIIBI IPEATaraeTcs 3a/1aBaTh JOKJIAJUUKY BOIIPOCHI IO TEME JO0KJIa/Aa, YTO BIpaBe CAeNaTh
U TpernojaBarelnb. B 3aBepiieHny BO3MOXKHA JUCKYCCHUS.

B) OIMCAHUE MIKAJbI OI[CHUBAHMUS:
JomamHsisi  (BHeayOUTOpHasl) TOATOTOBKA JOKIaAa OICHWBAeTcss 10 2-X 0asuios,
BBICTYIIJIEHHE U OTBETHI HAa BOIIPOCHI 10 2-X 0amioB. MITOro 3a BBITIONHEHUE JaHHOTO 3aaHUs
CTYJEHT MOXET MOJY4YHUTh J0 4-X OaioB.

KpuTepuu OIleHKH YCTHOTO BBICTYTIIICHUSI.

2 OGanna  (MakcUMalbHas ~ OIEHKAa) —  BBICTyIUIEHHME  (JIOKJIax)  OTIMYaeTcs
MOCIIE0BATEIHHOCTRIO, JIOTUKONW H3IIOKEHUS, JIETKO BOCIPUHUMAETCS AayIUTOPHEH, MpU
OTBETE€ Ha BOMPOCHI BHICTYMAIOUINA JEMOHCTPHUPYET TIyOWHY BIAaJCHUS MPEICTABICHHBIM
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MaTepHaJIOM, OTBETH (HOPMYITUPYIOTCS apryMEHTHPOBAHO, OOOCHOBBIBAETCS COOCTBEHHAS
MO3UIUS B IPOOJIEMHBIX CUTYaIUSX.

1,5 Oanna — BoicTymieHHe (JOKJIAA) OTJIMYAETCA MOCIEI0BATEIbHOCTHIO, JIOTUKOU
U3JI0KEHUS, HO OOOCHOBAHHE CJEJIaHHBIX BBIBOJOB HE JIOCTATOYHO AapryMEHTHPOBAHO,
HEIOJIHO PACKPBITO COAEPKAHUE ITPOOIIEMBI.

1 6ann — BeICTyHarOIMK MepeaaeT coAepKaHue MpoOeMbl, HO HE JIEMOHCTPUPYET YMEHHE
BBIJICJISITH TJIABHOE, CYIIECTBEHHOE, BBICTYIUICHHE BOCIPUHHUMACTCS ayJAUTOPHEH CIIOXKHO,
OTBETHI HAa BOIIPOCHI TOBEPXHOCTHBIE, TMOO BBHI3BIBAIOT Y JOKJIAAUMKA 3aTPyTHEHHUE.

0 OannoB — JOKIAL KpAaTKUW, TOBEPXHOCTHBIM, HECAMOCTOSATENbHBIN, JOKIAAUYUK HE
pa3zbupaercs B CyTH BOIIPOCA, HE MOXKET IIPEJICTABUTh €T0 B ayAUTOPUH.

Pedepar

a) [Ipumepnblie Tembl peepaToB:

1. Opranuzanust Xu3HU.

2. KagecTBeHHBIE OCOOCHHOCTH OpPTaHU3AIIMH )KUBON MaTepUU BO BPEMEHH M MPOCTPAHCTBE.
3. [IpuHIHIEI CTPYKTYPHO-(QYHKITMOHALHON OpraHu3aluy KISTKH.

4. MonexkynsapHO-OMOJIOTrMYEeCKUE TPEACTAaBICHUS O CTPOEHUUM U  (PYHKIMOHHUPOBAHUU
TeHEeTUYECKOT0 MaTepuaa.

5. [IpoGnembl MPOUCXOKACHHUS )KU3HU Ha 3eMiie (0030p Teopuid).

6. [IpoGaemMbl MPOUCXOKIACHUS YESIIOBEKA.

7. DBOJIIOLIMOHHBIN IPOTPECC U IBOIOIIMOHHOE OyAyIllee YeT0OBEUECTBA.

8. BumoBoe enuHCTBO YenoBeKa.

9. ITyTn BO3A€MCTBHUS YEJIOBEKA HA PUPO.TY.

10. I'maBHBIC HaTIPaBJICHHUS YBOJTIOIIMOHHOTO MPOIIECCA.

11. 'enHas uHXeHepus U MEPCIEKTUBbI €€ NCIOJIb30BaHUS.

12. Tenetnyeckoe paznooOpaszue HOMO sapiens u reHeTHYECKHiA Ipy3 YeIOBEUECTRA.

13. Unen B.U. BepHaackoro B COBpeMEHHON OMOJIOTHH.

14. PernonanbHbIC MPOOIEMBI IKOJIOTHH.

15. DBomrorus 6uocdepsl.

16. ConmanibHbIC TPOOIEMBI TEHETUKH M SBOJTIOIIHH.

17. Ponb OTEUECTBEHHBIX YUEHBIX B PA3BUTHH OMOJIOTUYECKUX HaAYK.

18. Y. JlapBuH 0 POUCXOKICHUH YEJIOBEKA.

19. Yuensle Ouosiorn — naypeatsl HoGeneBckoi nmpemumu.

20. Yuenue o Hoocdepe. buorenes u Heorenes.

21. Bug xak gopma cyniecTBOBaHUS KU3HH.

22. I'eHeTnueCcKre OCHOBBI TOJTOJETHSL.

23. DBOJIOLMOHHBIN MPOTrPECC U SBOIOIMOHHOE OyIyliee YeIoBeYecTBa.

6) Kputepuu onieHnBaHMUsSI KOMIIETEHIIU:

- MPaBWJIBHOCTH OopMiIeHHs pedepaTa (TUTYIbHAs CTpaHHIIA, OTJIaBleHHE U o(opMIIeHUE
HCTOYHHKOB);

- YPOBEHb PacKpbITHS TeMbl pedepara / mpopabOTaHHOCTH TEMBI;

- CTPYKTYPHPOBAHHOCTh MaTepuara;

- KOJIMYECTBO MCMOJIb30BAaHHBIX JIUTEPATYPHBIX HCTOYHHKOB.

[IpaBuna k oopmuenuto pedeparton npuseaeHsl B Y MK/ u Ha caiite kadenpsl.

B) OMMCAHUE IIKAJIbl OLIEHUBAHUS

OnenuBanue pedeparoB MPOBOAUTCS MO MPUHITUITY «3aUTEHOY / «HE 3aYTEHOY.

«3a4TeHo» BBICTABISETCS B ciydae, eciu pedepar o¢dOpMIEH B COOTBETCTBUE C
TpeOOBaHUSMU METOAMUYECKUX YKa3aHH, TeMa JIOCTaTOYHO MpopaboTaHa, MaTepHUal XOPOIIO
CTPYKTYpUPOBAaH, KOJIHUYECTBO UCIIOJIB3YEMOI INTEpaTyphbl HE MEHEe 5 UCTOUHUKOB. B ciayuae
€CIIM KaKoW-TH00 U3 KPUTEPUEB HE BHITIONHEH, pedepar Bo3Bpaliaercs Ha J0padoTKy.
Pewenue cumyayuonnoix 3a0au:

a) [IpuMepHbIe THITBI CHTYaI[MOHHBIX 33]1a4:

3amaua Nel.
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XpOoMOCOMHBI Ha0Op COMAaTHYECKUX KIETOK pEYHOro paka paseH 116. Omnpenenure
XpOMOCOMHBIA Habop u umcino monekyn JIHK B omHo#l u3 kimeTok B mpodaze MUTO3a, B
Metadaze mMuToza u Tenodaze murosza. llosicHMTE, KakWe MPOLECCHl MPOUCXOAAT B OTH
IIEpUOJBI ¥ KaK OHM BJIMAIOT Ha u3MeHeHnue unciaa JJHK u xpomocom.

0) Kpurepun onieHMBaHUS KOMIICTEHIIHIA:

- IPaBUJIBHOCTh PACCMOTPEHUS CUTYyalluU

- YETKOE U BEPHOE TPAKTOBAHUE CUTYaLIUU.

B) OMNMCAHUE IIKaJIbl OLIEHUBAHUS

MaxkcumanbHoe konuuyecTBo 0aisioB 2. Kaxplil kpurepuil ouieHuBaercs B 1 6aii.

I/IHTepaKTI/IBHLIe METO/JbI

HNHTepakTuBHBIE METOABI TO3BOJISIOT YUYUTHCA B3aHMMOJICWCTBOBATH MEXKIY COOOM,
BKIIOYas mpenogaBareis. OHU COOTBETCTBYIOT JMYHOCTHO-OPHEHTUPOBAHHOMY IOAXOIY,
MPEANONaraloT KOJUIEKTUBHOE, 00ydeHHe B COTpyAHHYECTBE. lIpemomaBaTenb BHICTYIAET B
poJin opraHuzaropa Iporecca OOy4eHHs, Juaepa TPYMIbl, CO3AATeNs YCIOBHW s
WHUIIMATUBHI CTYACHTOB.

Lleny: TOHATH B3aUMOCBSI3b MEXKIY COOBITUSMH, aHAJIU3UPOBATh, MUMETh CBOE MHEHHE,
CTUMYJIUPOBATh [M03HABATEIbHYIO aKTUBHOCTb, COMIOCTABIISATH HOBBIE ()aKThl U MHEHUS C TEM,
YTO paHee U3Yy4eHO.

3aoauu: HaydYUTh apryMEHTHPOBATh W TOJEPAHTHO BECTH MUCIYT, TIyO)Ke BHUKATh B
CYIIIHOCTh HOBOHW TEMBI, MBICJICHHO pa3/eisaTh MaTepHall Ha BaKHEHUININE JIOTUYECKUE YaCTH;
OCMBICJICHUIO JIOTMKM W TIOCJIEIOBAaTEJIbHOCTH B M3JI0KEHHUM Y4YeOHOro wmarepuana, K
BBIJICTICHUIO B HEM TJIaBHBIX M Han0oJIee CyIIeCTBEHHBIX MOI0KEHUH.

I/IHTepaKTHBHLIe 3aHATHUSA MIPOBOAATCH B BHJIEC:

Peduexcust

[IpoBoauTCs Ha JEKIUU U CEMUHAPCKOM 3aHATUU. Kak mpaBumiio, B KOHIIE 3aHSTHUSA,
CTYJEHTaM IpeaiaraeTcs mpoOIeMHBII BOIIPOC MO TEME 3aHATHS, Ha KOTOPbI UM
Heo0X0MMO aTh MUCbMEHHBIN OTBET B TeueHue 10 MUHYT, UCIIOJIb3YS 3HAHUS, TIOTyUYEHHbIE
B XOJI€ JIEKIIUH, COOCTBEHHBINA KPYro30p U 3Py IULHIO.

[InceMEHHEBIN OTBET OLIEHUBAETCS 10 2-X 0aJLIoB.

2 Oamra — CTYyJICHT MTOHUMAET CYTh MOCTaBJICHHOMW MPOOJIEMBI, TaeT Pa3BEPHYTHIH OTBET, TIe
MIPUBOUT CBOE COOCTBEHHOE CYXKJICHHE WJIN BRIOUPAET €ro U3 MPEIOKESHHBIX.

1 6amn — CTy/ICHT B 11eJIOM TOHUMAeT CyTh BOMPOCA, MPUBOJUT CBOE COOCTBEHHOE CYXJICHUE,
HO HE TOATBEPKIAET €ro KOHKPETHBIMH (hakTamH, MO0 TIpHUBEACHHBIC (AKThl HE
PacKpbIBAIOT CyTh BONPOCA, HE UMEIOT K HEMY HUKAaKOTO OTHOIIICHUSI.

0 GayIOB — OTBET OTCYTCTBYET.

MyabTuMeauiiHoe 3aHATHE

MynsTuMeanitHOE 3aHATHE SBJSETCS OIHOM U3 POpM MHTEpaKTHUBHOrO MeTona. Ha 3anarusx
HCIONB3YIOTCS MYJbTUMEIMUHBIE MaTepHalbl, KOTOPbIE COAEPKAT KOPOTKUE BUJICO-JICKIUH,
nepemMexaronuecs 3agaHussMu B Buae Tecta. CTyaeHTaMm mpeajiaraercss JaTh OTBET Ha
TECTOBOE 33/IaHHME MO XOAYy M3yU€HHUs MaTepualia, OTBETUB CAMOCTOSTEIBHO Y KOMIBIOTEpPA.
[Ipu HEenmpaBUIILHOM OTBETE BUACOCIOKET aBTOMATUYECKU MOBTOPSIETCS A0 TEX MOp, MOKa He
OyZeT BBE/ICH MPaBUIBHBII OTBET.

Kpurepuu onenku:

1 Gamnm — OTBET 1aH BEPHO;

0 GayyoB — OTBET JJaH HE BEPHO.
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8.3. MeToauuecKkue MaTepualibl, ONpeEaACJIAIINUE IPOHEAYPbI OUCHUBaAHUSA 3HaHHﬁ,

YMeHHUid,

HABbIKOB H (I/IJ'[I/I) onbITa JEATECJIBHOCTH, XaAPAKTCPHU3IYIOLIHUX IJTallbl

¢dopmMupoBaHus KOMIIETEeHUUI

WroroBast arrecranusi 1Mo AWCHUIUIMHE SIBJISETCS MHTErPajbHBIM IIOKa3aTelleM
KauecTBa TEOPETUUYECKUX U MPAKTUUYCCKUX 3HAHUM M HABBIKOB OOYYAIOUIUXCS IO
JUCUMIUIMHE W CKJIAJbIBACTCAd M3 OLEHOK, MOJIY4YEHHBIX B XOJ€ TEKyLlel u
MIPOMEXKYTOYHOM aTTeCTallUU.

Texkymas arrectauus B CEMeCTpe MPOBOJAUTCS C LEIbl0 oOecreueHus
CBOEBPEMEHHON OOpaTHOM CBsI3U, JUISI KOPPEKUUH OOy4YeHUs, aKTHUBU3ALUU
CaMOCTOSITENIbHOM pabOThl 00y4arOIIKUXCS.

[IpomexyTouHast arTecTanus MpeaHa3HayeHa Juisi 0ObEKTUBHOTO MOJTBEPKICHUS
U OLICHUBAHMS JOCTUTHYTHIX PE3yIbTaTOB O0YyUEHHUS MOCIE 3aBEPIIECHUS U3YUECHUS
JUCITUTITUHBL.

Tekymias aTTectanus OCyIECTBISIETCS J]Ba pa3a B CEMECTP:

o koHTponbHass Touka Ne 1 (KT Ne 1) — BbicTaBisieTcss B 3JEKTPOHHYIO
BEJIOMOCTh HE TO37IHEe 8 Hezenu yueOHOro cemectpa. Brirodaer B celOst
OLICHKY  MEpOIPHUATUHI TEKYLIEro  KOHTPOJII  ayJIWTOPHOW U
CaMOCTOSITENIbHOW PabOThl 0OydYaroIerocs Mo pasienam/TeMaM ydeOHOM
JTUCITUTIIUHEI ¢ 1 10 8 Heenmo yueOHOro ceMecTpa.

o koHTponbHass Touka Ne 2 (KT Ne 2) — BbicTaBnsieTcss B 3JEKTPOHHYIO
BEIOMOCTh He To3aHee 16 Heaenu yueOHOro cemectpa. BxitouaeT B cels
OLIEHKY  MEpONpUSTUN TEKyUIEro  KOHTPOJsA  ayJuTOPHOH U
CaMOCTOSITeNIbHOM paboThl OOywaromierocst mo paszaeiam/TeMam y4eOHOM
JUCIUTLIUHEI ¢ 9 o 16 Hememo yueOHOro cemectpa.

Hckniouenue:  Tekymias — arrectauus B 8 cemecTpe  0OydeHUS 1O

o0Opa3oBaTeNbHbIM IporpaMMaM OakallaBpuaTa, B KOTOPOM €IMHCTBEHHAS

koHTposibHass Touka Ne 1 (KT Ne 1) — BeicTaBimsercs B JJIEKTPOHHYIO

BEJIOMOCTh HE IO03qHee 6 Hemenw ydeOHOro cemecrpa. Bkitouaer B cels

OIIEHKY MEPONPHUATUNA TEKYILIEro KOHTPOJIS ayJUTOPHOU M CaMOCTOATEIbHOMN

paboThl 00yUaromerocsi Mo pasenam/TeMaM yueOHOW AMCIUIUTHHBI ¢ 1 1o 6

HEJIeIN0 y4eOHOro ceMecTpa.

Pe3ynbpTaThl Tekymielh M NPOMEXYTOYHOW AaTTeCTAllMU MOJBOAATCA IO IIKaje
OAJIITbHO-PEUTUHTOBON CUCTEMBI.

8.4. lllkana oueHKkH 00pa3oBaTENbHBIX J0CTHKEHHU I

HrTorosasi arrecranus no Jucuuiinge onenuBaercsd no 100-0ananHoii mKaJge u
NpeacTaBjsieT CyMMy 0aJJ10B, 3apa00TAHHBIX CTYACHTOM NPH BBINOJHEHHUHU 33aJaHUH B
paMKax Tekyuiei ¥ NPOMeKyTOYHOM aTTecTaluu

Cymma
oannoes

Ouenka no 4-x déannvnoii Ouenka | Tpebosanus K ypoenio océoenusn
wikae ECTS | yuebnoii oucyunnunot

90-100

5- «omauunoy/ «3aumenoy»

O1eHKa «OTIIMYHO» BBICTABIISAETCS
CTYZAEHTY, €CIIi OH TIIyOOKO U IPOYHO
YCBOWJI ITPOrpaMMHBIN MaTepuall,
MCYEPIBIBAIOILIE, IIOCIIEN0BATENBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBSI3bIBaTh
TEOPUIO C IPAKTUKOM, UCIIOJIB3YET B
OTBETE MaTepuas MOHOTpapuuecKon
JUTEPATyPHI
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85-89

4 - «xopouwioy/

«3aumeHo»
75-84

70--74

65-69

3 - «yoosremsopumenvhoy/
«3aumeHo»
60-64

OLieHKa «XOpOII0» BBICTABIISETCA
CTYJEHTY, €CJIM OH TBEPJO 3HAET
Marepuai, paMOTHO U IO CYIIECTBY
U3JIaraeT ero, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC

OneHka «yJ0BIETBOPUTEIHHOY
BBICTABJISIETCSI CTYACHTY, €CII OH UMEET
3HaHMS TOJIBKO OCHOBHOTO MaTepHana,
HO HE YCBOMJI €r0 JIeTanei, JOmyCKaeT
HETOYHOCTH, HEJJOCTATOYHO MPaBUIILHBIC
(OpMYITHPOBKH, HAPYIIECHHSI JIOTHYECKON
MIOCJIEZIOBATEIBHOCTH B U3JIOKEHUN
IPOTPAaMMHOTO MaTepuaa

2 - «Hey0081emBopUMenbHO»/
«He 3aUmeHo»

0-59

OlieHKa «HEYIOBJIETBOPUTEIHEHOY
BBICTABJIACTCA CTYACHTY, KOTOpI)Iﬁ HEC
3HAET 3HAYUTEIBHOU YaCTH
MIPOrpaMMHOTO MaTepHuaa, JOImyCcKaeT
cyuiecTBeHHbIe omnOku. Kak mpasuiio,
OLICHKA «HEYJIOBJIETBOPUTEIHLHO)
CTaBUTCS CTYJEHTaM, KOTOPbIE HE MOTYT
MIPOJIOJDKUTH 00yueHue 6e3
JOIIOJIHUTCIIbHBIX 3aHSTUN 110
COOTBETCTBYIOIIEH TUCIUILITUHE

[Ipouenypa oneHUBaHUS 3HAHWUW, YMEHHWH, HaBBIKOB MO AWCHUIUIMHE «bHosorus»
BKJIFOYACT YYET YCIHENIHOCTH [0 BCEM BHJAM OILIEHOYHBIX cpencTB. OlleHKa KayecTBa
MMOATOTOBKH BKJIIOYAET TEKYIIYIO M MPOMEXYTOYHYIO aTTECTAIHIO.

Texkyuuii KOHTPOJIb TIPEACTABISICT COOOI IMPOBEPKY YCBOCHHUs Y4YeOHOro Mmarepuala,
PETyIISPHO OCYIIECTBISIEMYIO Ha MPOTSHDKEHUH 00yUeHHsI Ha KaX 101 J1abopaTopHOii padore.
Texkymmii KOHTPOJIb OCYIIECTBISIETCS B JOPME YCTHOTO OIPOCa, OTYETA MO JIAOOPATOPHOU
pabote, TecTa, pEIICHUs CUTYallMOHHOW 3a/ia4yd, JIOKJIAJ0B, pedepaToB U KOHTPOIBHBIX
pador.

dopMoil MPOMEKYTOUHOI0 KOHTPOJISI SIBISICTCS 3au4eT, Oallibl 32 KOTOPHIN BBICTABISIOTCS
M0 UTOTaM YCTHOTO OIIpOca Ha 3a4eTe.

[To okOHYaHMU Kypca OCBOCHHS IUCIUIUIMHBI MPOBOAUTCA MPOMEXKYTOUHAs aTTeCcTalus B
BHJIE 3a4eTe, YTO MO3BOJSET OLEHUTh COBOKYIMHOCTh MPUOOPETEHHBIX B IMpoliecce 00yUueHUs
CTYJIEHTOM Mpo(dhecCHOHATBbHBIX KOMIETSHIIUH.

DK3aMeH CKJIAJbpIBaeTCd U3 JABYX OIEHOYHBIX CPEJICTB, YCTHBIM OTBET Ha BOMPOCHl K
9K3aMEHy, MpPU 3TOM CTYACHT JOJKEH OTBETUTh Ha 3 BOIpOCa M3 MPUMEPHOTO MEpedHs
BOIPOCOB JIJIsl IOJTOTOBKH K IK3aMEHY U OTUYUTATHCS 10 Jab0paTOpHBIM paboTaMm.

OueHka o JUCHHUILTMHE BBICTABJSETCS MO CIECIYIOIIUM KPUTEPHUSIM:

«OTIUYHOY BBICTABISIETCS MIPH MPEAOCTABICHUH OTYETOB IO JIa0opaTOpHBIM paboTam (He
Menee 70%), CTaHHOM 3a4eTe Ha OTJIMYHO.

«XO0poI10» BBICTABISAETCS MPU MPEIOCTABICHUHN OTYETOB 10 J1ab0paTOpHBIM paboTam (He
Mmenee 70 %) 1 cCIaHHOM 3a4eTe Ha XOPOIIIO.

«Y IOBIIETBOPUTEIHLHO» BBICTABIISETCS MPHU MPEJOCTABICHIUH OTYETOB IO TaOOPATOPHBIM
pabotam (e meHee 70 %) U CTAHHOM 3a4eTe Ha yJOBJIETBOPUTEIHHO.
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«HCYI[OBJICTBOPI/ITCJIBHO» BBICTABJACTCA CTYACHTaM, C€CJIM HC MPCAOCTABJICHBI OTYCTHI IIO
nmabopaTopHEIM paboTaM, JIMOO HA 3aUeTe CTyACHT Habpa MeHee 20 6auioB.

9. MIEPEYEHb OCHOBHOM M JIONOJJHUTEJBbHOM YYEBHOM JIUTEPATYPBI,
HEOBXO/JUMOM 1151 OCBOEHUS JJUCHUATIIMHBI
@) OCHOBHAA yueOHasn numepamypa:
1. buonorus: yuebnuk: B 2 1. / pen. B. H. Speirun. — M.: I'D0OTAP-Menua. T. 1/ B. H.
SpeiruH [u np.]. —2012. — 736 c.
2. buonorus: yueOnuk: B 2 1. / pen. B. H. Speirun. — M.: ID0OTAP-Memuna. T. 2 / B. H.
SpeiruH [u np.]. — 2012. — 560 c.
3. buonorus: yue6nuk. / MamonToB C.I'., 3axapos B.b., Ko3nosa T.A. — M: AkaieMKHHTA.
—2014. — 512 c. (3asBKa B OMOIHOTEKE)
4. Bepemaruna B. A.OcHoBbl 00miei muTosioruu : y4ed. mocodbue s cTya. By3oB/ B. A.
Bepemraruna. -2-e u3n., nepepad.. -M.: Axkagemust, 2007.-176 c.
5. Mawmontos C. I'.buonorus : yue6. mis cryn. By3os/ C. I. MamonTos, B. b. 3axapos, T.
A. Koznoga ; pen. C. I'. MamonToB. -M.: Akanemusi, 2006.-576 c.
6. Buomorus : yue0. mus cTyn. Med. yauiuin u kourempkei/ H. B. Ueobries, I'. T'. ['puneBa,
I'. C. I'y3ukoBa u np. ; pen. H. B. UeOsies. -2-e u3a., crep.. -M.: Akanemus, 2008.-
416c.
7. Epemuenko O. 3.Yuenue o Owocdepe : yueb. mocobme mist cryd. By3os/ O. 3.
Epemuenko. -2-e u3j., mepepad. u joir.. -M.: Akagemus, 2006.-240 c.
0) OoononnumenvHan yueonas numepamypa:
1. TlexoB A.Il. bBuonorus ¢ o0CHOBaMH 3KOJIOTHH: Y4YEOHUK JIJIsT CT-TOB BY30B,00y4. TIO
€CTeCTBeHHOHay4. crell. u Hamp. / [lexoB,Anekcannp [lerposuu. - CII6 : Jlans, 2001.
- 672c.

2. Baxnenko JI.B. buonorus ¢ ocHoBamu 3KoJjioTuH: Y4eOHHK 1151 By30B / BaxHeHKO
I.B., T. C. I'apuuzonenko, C. U. Konecuukos; Ilox o6m1. pen.B.H. JIym6as. - Poctos
H/]1 : ®enukc, 2003. - 512c.

3. Tynukwmn E.M. OOmas OWoNOruss ¢ OCHOBAaMHM JKOJIOTHM W TPUPOJIOOXPAHHOMN
nestenbHOCTH: Yueb. mocobue / Tynukun,Eprenmii HWBanoBuu. - M.
[IpodpO6pU3aatT, 2001. — 38 c.

Axumona T.A., Xackusa B.B. Okxonorus.- M.: FOHUTH, 1998.— 124 c.

JIpico,IL.K. ILK. buosmorusi ¢ oOCHOBaMH DJKOJOTHMH, YYEOHMK JUIsl CT-TOB

€CTECTBEHHOHAYY., TEXH. U TYMaHUT. HaMp. U crel. By30B, M., Beicmias mkona, 2007,

655c.

6. Boponkos H.A. Dxonorus obmias, conpanbHas, npukiaanaas. M., Arap, 1999.-234 c.

7. Huxomaiikuu, H.U., Huxonaiikuna H.E., Menexosa O.I1. Dxomorms.- M.:Jlpoda,
2003.-158 c.

8. O6mas »konorus, yueOHHUK AJisl CT-TOB By30B, M.: Akagemus.— 2006.— 256 c.

o s

10. HEPEYEHB PECYPCOB NH®OPMAINUMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET» (JAJIEE - CETb
«MHTEPHET»), HEOBXOJUMBbIX JJIs1 OCBOEHUA JUCLHUIIJIMHbI

1. Hayunas snekrponnas oubnuoreka: http://eLIBRARY.RU.

2. WUznmarenwbctBo «Jlanby. DnekTpoHHO-OMOIMOTEUHas cuctema. http://e.lanbook.com.
3. OBC IQlib. http://mwww.iglib.ru

4. OBC KoncynbranT cryaenTa: http://www.studentlibrary.ru

11. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOLIUXCSA IO OCBOEHUIO
JUCIUIIVINHBI

16


http://www.academia-moscow.ru/authors/detail/44159/
http://www.academia-moscow.ru/authors/detail/45576/
http://www.academia-moscow.ru/authors/detail/45577/
http://elibrary.ru/
http://e.lanbook.com/
http://www.iqlib.ru/
http://www.studentlibrary.ru/

[Ipu wu3ydyenum kypca «buonorus» HEOOXOOUMO pPYKOBOJACTBOBATHCS AUIAAKTUYECKHUMU
CAMHUIaMHu, NpCACTABJICHHBIMU B O6pa30BaT€JIBHOM CTaHAapTC AUCHUIIIMHBI U yqe6H0ﬁ
IIPOrpaMMOii, COCTaBJIEHHOH cornacHo CTaHaapry.

IIporpamma npegycMaTrpuBaer:

Jleknuu: 16 gaca (1 yac B Hezer0)

Opranun3anus 1esTeJIbHOCTH CTY/IeHTA!

e [lo Temam Bcex JIEKIMK UMEIOTCS MIPE3CHTALUU.

e OTaenbHO CTAapoCTE TPYIIBI BBIJIACTCA CIHUCOK PEKOMEHIYeMOW JIMTEpaTyphl,
nMetoleics B ouommorexke MATD, mis u3ydeHus TeM 1o Kypcey.

CTYHCHT AOJDKCH MMCTh JICKIUMOHHYIO TCTpaldb, I'IC OQ)OPMHSIGT KOHCIICKT J'ICKIIHfII KpaTkKo,
CXEMAaTUYHO, MOCJIE0BATEIbHO (PUKCUPYET OCHOBHBIE MOJIOKEHHUS, BBIBObI, ((OPMYJIUPOBKH,
O606H16HI/I$[; MOME€YaCT BAXKHBIC MBICJIM, BBIACIIACT KIIIOYCBBIC CJIOBA, TCPMHHBI. HpOBepKa
TECPMHUHOB, IOHATHH C IIOMOIIIBIO 3HHI/IKJ’IOHC}II/II71, CJ'IOBapCI\/’I, CIIPaBOYHHUKOB C BBIITMCHIBAHUEM
TOJIKOBaHMM B TeTpajb. OO03HAYUTH BOIPOCHI, TEPMUHBI, MaTepHal, KOTOPHIH BBI3BIBAET
TPYAHOCTH, MOMETUTh W TMOMNBITATbCS HAWTH OTBET B PEKOMEHAyeMoW ymrteparype. Ecium
CaMOCTOSTENIbHO HE YJaeTcsi pa3o0parhcsi B Marepuaje, HeoOXoaumo CcHOpMyITHpOBATH
BOIIPOC M 3aJlaTh MPENoJaBaTeli0 Ha KOHCYyJbTalMU. ['paduk KOHCYyIbTalMM HMMeEeTCs Ha
Kadeape u B JIEKTPOHHOM BHJI€ Ha CTpaHWYKe Kadeapsl.

IIpakTHyeckue 3aHATHS He MPETyCMOTPEHO

CemuHapckue 3aHATHS MPH3BAHBI HAYYHTh CTYACHTOB pa30OHMpaThcs B MPOOJIEMHBIX
BOIpOCax oO0IIel OMOJIOTHH, OPUEHTUPOBATHCS B CIICIUAIBHOM JIUTEPAType, CAMOCTOSATEIBHO
paboTaTh C JHUTEPAaTypHBIMH W DJICKTPOHHBIMH WCTOYHHUKAMH, HAYYHTHCS OCYIICCTBISTH
MOMCK OMOIOrHYecKOi MH(POPMAIUH, YSICHATh M YMETh OLICHUBATh PA3JIMYHBIC TOUKU 3PCHUSI.
Lenbr0 ceMUHAPCKUX 3aHSATHH TS CTYJICHTOB, MPUCTYMAIOIUX K U3YYCHUIO Kypca, SIBIISIETCS:
Oosiee TIIyOOKOE 3HAKOMCTBO C KITFOUEBBIMH TEOPETHUYECKUMH BOIPOCAMH, W3yYaeMBbIMU Ha
3aHSATHUSIX.

OCHOBHBIC 33/1a4H:

1) oOpeTeHHME HABBIKOB HAy4YHO-HCCIIEIOBATEIbCKOW pa0OThl Ha OCHOBE aHAIN3a TEKCTOB
WUCTOYHUKOB M TPUMEHEHHS PA3JIMYHBIX METOJIOB HCCJICIOBAaHUsS; 2) BBIPAOOTKA YMEHHS
CaMOCTOSITENIbHO ¥ KPUTUYCCKH TOAXOMUTh K HW3y4aeMOMYy MaTepually, BKIIOYas
oubnuorpaduro u cpencraa nekTpoHHON HHPopManuu (MaTepHeT);

Opranuszanus 1eATeJbHOCTH CTyeHTA!

B Hagane kaxzoro ceMmecTpa CTyIEHTBHI MOJyYalOT IUIAH CEMUHApCKUX 3aHATHUH,
CIMCOK TeM JJIs MOJATrOTOBKM K JIOKJIaZaM, HalmHMCaHUIO pedeparoB, a TakkKe MPOBEACHUIO
3aHATUI B UHTEPaKTUBHBIX (hopMax.

JUis TOATrOTOBKM K 3aHATHSAM HEOOXOJMMO IIOJIb30BATHCS PEKOMEHIALUSAMHU 110
oopmienuto pedepaToB U MOATOTOBKU JIOKIAJ0B. PekoMeHjanuy uMeroTcst Ha kKadeape u B
3JIEKTPOHHOM BUJI€ Ha CTpaHUYKe Kaeapsl.

Opraﬂn3aunﬂ ACATCJIbHOCTH CTY/I€HTA:

e K nalGopaTopHbIM paboTaM — aBTOPCKUM NPAKTUKyM: COAEp)KaHUEe paboT,
METOJMYECKHE PEKOMEHIAIIUH, BOIPOCHI /ISl CAMOITOITOTOBKH K 3alllUTe.

e Pacrneuyarka cO CHHCKOM MaTepUaloB M OOOPYAOBaHMs, HEOOXOAMMBIX K KaXIOH
nabopaTopHOil paboTe, XpaHUTCS B JIAOOPATOPHUHL.
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Ilepen kaxapIM 3aHATUEM, HEOOXOAMMO, BHUMATEIBHO U3YYUTh MaTepuall, MPEAI0KEHHBIN B
METOAMYECKUX YKa3aHUSAX JUIsl MPOBEJACHUS JIa0OpaTOPHBIX paboT mo aucuuruinHe «Oommas
ouonorus». [lpy MOATOTOBKE K 3aHATHSAM HEOOXOIUMO HCIOJIB30BaThb OCHOBHYIO U
JIONIOJIHUTENBHYIO JIUTEPATypy, KOHCHEKT JIEKIMM, a TaKXKe 3JIEKTPOHHBIE PECYPCHI.
Beimonnenne nabopaTopHbIX paboT HEoO0XoaAWMO Uit  (OPMHPOBAHUS TMPAKTHUECKHX
HAaBbIKOB pabOThl ¢ MpUOOpaMu U MOATBEPIKICHUS HAa IPAKTUKE MOJYYEHHBIX TEOPETUUECKUX
3HaHUMU.

3ammTa 11a0OpaTOpHBIX PAadOT MHPOXOAUT B YyCTHOM (opme. Bompocer s
CaMOIIOATOTOBKM M 3alllUThl JIAOOpaTOpHBIX pabOT NpPUBEIEHBI B IMPAKTUKyME B KOHIIE
Ka)/101 paboThI, a TAK)KE UMEETCS pa3pe3Has pacredaTka ¢ BOPOCAMH ISl YCTHOW 3aIIHTHI.

KonTpoabHbie padoThi:

[ToaroroBka mpenmnosaraeT nNpopabOTKy JEKIIMOHHOIO MaTepuaia, COCTaBJIeHHE B pabounx
TETPaIsIX BCIIOMOTATEIbHBIX CXEM JUISl HATJIAHOTO CTPYKTYPHPOBAHUS MaTepHayia C IEIbI0
yIpoiieHusi ero 3anmoMmuHaHus. OOpamarh BHUMaHHE Ha OCHOBHYIO TEPMHHOJIOTHIO,
KJIacCU(PHUKAIIHIO, OTIMYUTEIIbHBIE OCOOCHHOCTH, HAJTMYME COOTBETCTBYIOIINX CBSI3EH MEXKIY
OTZIETIbHBIMU IIPOLIECCAMM.

IToaroroBka goKJIaAa K CECMHHAPCKOMY 3aHATHIO

OcHOBHEBIE 3Tallbl IIOATOTOBKH JOKJIaaa

- BBIOOD TEMBI;

- KOHCYJIbTaIUs TIPENoaBaTerIs;

- MOJITOTOBKA IJIaHA JIOKJIA/1a;

- paboTa c HICTOYHHKAMH U JINTEPATYpPOH, cOOp MaTepuaa;

- HaIIMCaHUE TEeKCTa JIOKIIAJIa;

- odopmIleHHE PYKOITUCH M TPEIOCTABJICHUE €€ IMPENoJaBaTellio 0 Hadana JOKJIaaa, 4To
OTIpEJIEIISIET TOTOBHOCTh CTY/ICHTA K BBICTYIUICHHIO;

- BBICTYIUICHUE C JIOKJIaJIOM, OTBETHI Ha BOIIPOCHI.

Temaruka noknaga npeiaraetcs npenoaasareneM. Jlokiaa MoxKeT ObITh TOATOTOBJICH KakK B
TeYaTHOM, TaK U B PYKOITUCHOHN (hopme.

Texaudeckue TpeOOBaHUs K TEKCTY Aokiaana: mpudrt 14, uarepsan 1,5, oobeM — 3 nucra.
TekcT goknana 1OoMKEeH UMETh TUTYJbHBIN JIUCT, OQPOPMIICHHBII B COOTBETCTBUU C 00PA3IIOM,
nMeromumcs Ha kadenape, u conepxkarb @.1N.0. cryaenra, @.1.0O. npenogaBarens, Ha3BaHHUE
npeaMera, TeMmy AOKIajaa, TOJ BBINOJHEHUS, IUlaH Aokiaaa. Jlokimag MOJDKEH CoIepiKaTh
MPaBUIBHO O(hOPMIIEHHBIE CCHUIKU Ha MCIOIb30BAaHHBIE UCTOYHUKH U JINTEPATYPY.

CTyIeHT OJKEH MPOBECTH JOMALIHIOK PENETULIMI0 YCTHOTO BBICTYIUIEHUS C JOKIJIAIOM H
yIOCTOBEPUTHCS, UTO [0 BPEMEHH JO0KJIa/1 YKIaIbIBAETCS B OTBEICHHbIE TSl HETO 6-7 MUHYT.
JomamHsisi  (BHeayOUTOpHasl) MOArOTOBKAa JOKJIaJa OILIEHHBaeTca 10 2-X 0aJuios,
BBICTYIIJICHUE M OTBETHI Ha BOMPOCHI TAKXKe JI0 2-X 0aIoB (XapakTepUCTUKA OLEHKU YCTHOTO
BBICTYIIJICHUS JaHa BbIme). MTOro 3a BBHIMONHEHHWE NAaHHOTO 3aJaHUSl CTYACHT MOXKET
MOJIy4UTh 10 4-X 6asioB.

Pedepar

IloaroroBka pecpepaTOB HaIllpaBJICHAa Ha PAa3BUTHUC W 3aKPCIUVICHUC Yy CTYACHTOB HABBLIKOB
CaMOCTOATCIIbBHOI'O FHY6OKOTO, TBOPYECKOI0O MW  BCCCTOPOHHCTO  aHalin3a Haquoﬁ,
METOJANYECKON U ,[[pyFOf/'I JIATCPATYPbl IO AKTYAJIbHBIM HpOGJ’ICMaM JUCIHUIIIMHBI, Ha
BLIpa6OTKy HaBBIKOB H yMeHI/Iﬁ T'paMOTHO H Y6e,Z[I/ITeJ'ILHO Hu3jlaratb Marcepuaj, 4YCTKO
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(bopMyaHpoBaTh TEOpeTHYECKHUe OOOOIICHUs, BHIBOJABI M TMPAKTUYECKUE PEKOMEHIAINH.
Pedepatsl HOMKHBI OTBEYATh BBHICOKMM KBaTH(PHUKALMOHHBIM TPEOOBAaHUSM B OTHOUICHUU
HayYHOCTH COJAEPKAHUS U OPOPMIICHHUSL.

TpeboBanust k opopmiieHuto pedepara uMeroTcss Ha Kadenpe U B IJIEKTPOHHOM BHJE Ha
CTpaHHuKe Kadeapsl.

CamocroniTesbHasi padora: 40 yacos
L CTYZIGHTI)I CaMOCTOATECIIBHO HpOpa6aTBIBaIOT Marcpual 1o npeajIoKCHHbBIM TEMaM.
@opMa OTYETHOCTH — KOHCHEKT. Marepuan BXOIUT B BOIPOCHI IIPOMEKYTOYHOIO,
TEKYIIIETO ¥ UTOTOBOT'O KOHTPOJISL.

Pabora ¢ yueGHON 1 HAy4yHOU JTUTEpaTypol sBIISIETCS IJIaBHOM (POPMOI CaMOCTOSITENIbHOM
paboTel 1 HeoOXoJuMa IMpHU MOATOTOBKE K YCTHOMY OINPOCY Ha CEMHUHAPCKUX 3aHSTHUSIX, K
MOJYJIbHBIM KOHTPOJIBHBIM paboTaMm, TECTUPOBAHUIO, 3k3aMeHy. OHa BKIIIOYAeT MpopaboTKy
JIEKIIMOHHOT'O0 MaTepuala - HW3yYEeHHE PEKOMEHJIOBAHHBIX HMCTOYHUKOB M JIMTEPATypHI I10
TEMaTUKe JIeKIMil, KOHCIEKTUpPOBaHME MOHOrpaduil W Hay4dHBIX CTaTel Mo TeMaMm
CEMHMHAPCKUX 3aHATHI.
KoHcniekTel Hay4yHOUM JMTEpaTypbl NpPU CaMOCTOATENIBHOM NOATOTOBKE K CEMHHAPCKUM
3aHATUSM JIOJDKHBI OBITh BBINIOJIHEHBl aKKypaTHO, COJEp>KaTh OTBEThl Ha KaxJbId
IIOCTaBJICHHBIH B TeM€ BONPOC, UMETh CChUIKY Ha MCTOYHUK MH(pOpMALMU ¢ 0043aTelbHBIM
YKa3aHMEM aBTOpa, Ha3BaHWS W TOJa H3JAHMS HCIOJIB3YEMOM HAYYHOW JIMTEPATYPBI.
KoHcnekT MoeT ObITh OMOPHBIM (COEPKaTh JIUIIb OCHOBHBIE KIIFOYEBBIE MTO3UIIUN), HO IIPU
3TOM MO3BOJIAIOIIMM JIaTh IOJHBIN OTBET IO BONPOCY, MOXKET ObITh MOAPOOHBIM. OOBEM
KOHCIIEKTA OIIPEAEIAETCS CAMUM CTYIEHTOM.
B nporiecce paboTel ¢ yueOHON U HAYIHOM JTUTEPATypOH CTYJACHT MOXKET:

e JeylaTh 3allUCH 10 XOJQYy YTEHMsI B BHUJE MPOCTOrO MM Pa3BEpHYTOro IulaHa (T.e.

CO3/1aBaTh N€PEUCHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHHKE);

® COCTaBJIATHh TE3UCHI (IMTUPOBaHHWE HAMOOJIee BaKHBIX, 3HAYMMBIX MECT CTaTbU WA
MoOHOTpaduH, KOPOTKOE MU3T0KEHHE OCHOBHBIX MBICIICH aBTOPA);

® TOTOBHUTH aHHOTAIUU (KpaTkoe 00001eHne MpoOJIEMHBIX BOIIPOCOB pabOTHI);

® C03/aBaTh KOHCIIEKTHI (Pa3BepPHYTHIE TE3UCHI, KOTOPHIE COACPIKAT U JJOKA3aTEIbCTBA).
KoHCriekThl JIeKIMiE W HAy4YHOW JIMTEpaTypbl B 0OO0S3aTEIHHOM TMOPSJAKE IMPOBEPSIOTCS
MperoiaBaTesieM JIM00 BO BPeMsi CEMHUHAPCKOT'O 3aHATHS, JIMOO BO BHEAY IMTOPHOE BpeMs (110
YCMOTPEHHIO MPETIOAaBaTENs).
3a KOHCIIEKT CTYACHT MOXET moiy4duth ot 0,5 no 2-x Gasia.

HToroBslii KOHTPOJIb: 3a4eT (1 cemecTp)
e Bompocsl k 3k3aMEHy BBIAAIOTCS CTYACHTaM B 3JIEKTPOHHOM U paclied4aTaHHOM BUJE B
Hayajie cemecTpa.

[TonroToBka K 3a4yery W 3k3aMeHy TpeOyeT OoJiee TIIATEIbHOIO M3Y4YEHHUs] MaTepuana 1o
TeMe UM OJIOKY TeM, aKLIEHTUPOBAaHUS BHUMAHHUS Ha ONPEEICHUIX, TEPMUHAX, COJICPKAHUN
NOHATUH, JaTax, HUMEHaxX, XapaKTepUCTHUKAX OTAEeNbHbIX coObiTHi. Kak mnpaBuio, npu
MOJrOTOBKE K TECTUPOBAHMIO UM  JK3aMEHY HCIOJNb3YeTCsl OCHOBHOM  Yy4eOHUK,
pPEKOMEH/IOBaHHBI B paloueil mporpaMme, a TakkKe KOHCHIEKTHl JIEKUMH U Hay4dyHOH
JIUTEpaTyphl, COCTABIECHHBIE B XOJ€ U3Y4YEHUS BCEro Kypca.

12. IEPEYEHb HH®OPMAIMOHHBIX TEXHOJIOTUHA, UCTTOJIb3YEMBbIX
TP OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLHECCA I10
JUCIHHUIVIMHE, BKIIIOYASA IEPEYEHDb ITIPOI'PAMMHOI'O OBECITIEYEHUSA 1
NHOOPMAINIMOHHBIX CITPABOYHBIX CUCTEM (ITPU HEOBXONUMOCTHN)
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1. Ucnonp3oBanue cinaii-npe3eHTaluii Ipyu NPOBEACHUH JEKIIMOHHBIX 3aHATUH
2. Opranm3anusi B3aUMOJCHCTBUS ¢ OOYyYarOIIMMUCS IOCPEACTBOM AIIEKTPOHHON IOYTHI
(ITpoBepka nomalHUX 33aHUN U KOHCYJIbTUPOBAHHE ITOCPEICTBOM 3JIEKTPOHHON MOUTHI).

[Ipy uyreHMH JIEKIUH 110 JAHHOMY KypCY MCIOJB3YIOTCS MYJIbTUMEIUNHBIE TEXHOJOTMU B
aymutopusix MATO HUAY MU®DU, ocHalieHHbIX KOMIIBIOTEPaMH, SKPAaHOM U IIPOEKTOPOM.

JIaGopaTopHbIe 3aHATHS IMPOBOAATCS B CIELUAIBLHO 000pYI0BaHHOH J1abopaTtopuu Kadenpsl
TaK)Ke C MCIOJIb30BAaHUEM MYJIbTUMEIUHHOTO KadeAparbHOro 000pyAoBaHUs (KOMIBIOTED,
9KpaH, MPOEKTOP, TEIEBU30P U BUACOMArHUTO(POH).

MynpTuMeauiiHbIE TOCOOUS:

Otxkpsitas buonorus 2.6. — U3natensctBo «Hoeiit auck», 2005. 1C: Penerurop. buonorus.
—3A0 «1 Cp,

1998-2002 rr. ABtopel — k.0.H. A.I. JImutpmeBa, k.0.H. H.A. PsOumxoBa OtkpsiTas
buonorus 2.5 — 000

«®usukon», 2003 r. Asrop — .M. MamontoB / Ilom pen. kx.0.H. A.B. Maranuna.
Bupryanenas mkona Kupumna u Medoaus. Menuatexka no Ouonoruu. — «Kupumn u
Medoamit», 1999-2003 rr. ABropsl — akagemuk PHAU B.b. 3axapos, a.m.1H. T.B. VBaHoBa,
k.0.H. A.B. Martanus, x.6.H. N.1O. baknymmnuckas, T.B. Anpumona.

Crmcok BUIEOPUITBMOB:

. BoctipousBeienne OMOIOTHYECKUX CUCTEM.
. Peasimzarus reHeTH4eCKOM HHGOPMAIIHH. .
. 3axoHEI . Mennemns.

. BzauMopeiicTBre reHos.

. Penmmukanus JIHK.

. I3MeHUYHnBOCTE.

. Mytarennsie (pakToOpbl CpeibI.

. Pa3BuTHE DBOJIIOIIMOHHEIX UOCH.

. Teopun MpoOUCXOKICHUS KU3HHA HA 3EMIIC.
10. ITyremectBue Y. JlapBuHa.

11. Bunbl ectecTBEHHOTO 0TOODA.

12. Kputepuu Bujaa.

13. AnanTarnuu >KMBBIX OpPTraHU3MOB.

14. ®opmbl 60pBOBI 3a CYIIECTBOBAHUE.

O©CoO~NOUTEWDN P

13. Onucanue mMaTepHa/IbLHO-TeXHHMYeCKOH 0a3bl, HeOOXOAUMOI /I OCYLIeCTBJICHHUS
00pa3oBaTeJILHOI0 Mpolecca Mo JUCHUIINHE

MuHuManbHO HEOOXOMUMBIM i peaiu3alud JUCHUILTUHBL TEepeYeHb MaTepuaibHO-
TEXHUYECKOTro 00eCreueHus BKIIOUaeT B ceOs:

A) aynuTtopusi Ui JEKIMOHHBIX 3aHATHI Ha 30 MOCaJOYHBIX MECT C HOYTOYKOM, IIPOEKTOPOM
U SKPaHOM;

b) aymutopuss nans nmabopaTOpHBIX 3aHATHH Ha § TMOCAJOYHBIX MECT C HOYTOYKOM,
MIPOEKTOPOM U IKPAHOM;

B) O6opynoBanue:

1. Muxkpockorsl (00. 40, ok. 15).

2. IlpenMeTHbIE M TOKPOBHBIE CTEKJIA.

4. ITuneTku, BMECTUMOCTBIO 1 M1 11 5 M.

7. IIpoOUpPKH CTEKIISTHHBIE.
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10. IItaTuBs! 7151 TPOOHPOK.

11. CrexnsHHBIE NATOYKH.

13. JlabopaTopHBI€ IITATHUBEI.

15. IlpenapoBanbHbIE HAOOPHI.

18. CiupToBkKa.

19. ®unpTpoBanbHas Oymara.

20. Bara.

21. Kpacurenp anieToOKapMuH.

22. AueToyKCyCHBIN aJIKOrOJIb.

23. Yamxu [lerpn.

24. XuMU4€eCKHE PEaKTUBBI.

25. 2-X CyTOYHBIE KOPEUIKH JIyKa.

26. KapTouku ¢ poAOCIOBHBIMH YE€JIOBEKA.
27. ®ororpaduu KapuoTHIa C XPOMOCOMHBIMU aOeppaLUsIMH.

JlabopaTopus Takke OCHAICHA TaOJUIIaMU M TUAAKTHISCKUMU MaTepHaIaMH 110 H3y4aeMbIM
TeMaM IUCIUILTNHBI «O01as OuoIorus.

14. Nuble cBeieHUs U (WJIN) MATEPHAJIBI

14.1. Ilepeuenv obpazosamenvHbIX MEXHONO2UN, UCHOLIYEMBIX HPU OCYULECMEIEHUU
o0pazoeamenvno2o npoyecca no OUCUUNIUHE

KoMneTeHTHOCTHBI TOAXO0M TPH OCBOCHHHM JTUCHUIUIMHBI peaTu3yeTcs dYepes
WCIIOIb30BAaHUE B YYEOHOM MPOIECCE AKTHUBHBIX METOJIOB OOYYEHHsS — TaKWX B3aUMHBIX
NEHUCTBUN TIperojaBaTesss U OO0y4aroluuxcsi, KOTOPbIE MOOYKIAIOT MOCICAHNX K aKTHBHOU
MBICITUTCIIPHOW W TIPAKTUYECKON JESITEIIbHOCTH B IIPOILIECCE OBJAJACHHUS H3y4aeMbIM
MarepuaioM. [IpuMeHEeHHE WHTEPAKTHBHBIX PEKUMOB OOYUYEHHUS IO3BOJISIET BBICTPAMBATh
B3aMMOHAIpaBJICHHbIC WHOOPMAIMOHHBIC TIOTOKHU: CTYJACHT — TpYINa CTyJICHTOB —
MIPEIO0/1aBaTellb.

Hcnons3yroTest Cleayronme BUIbl eI TeIbHOCTH:

1) TlpakTHKO-OPHEHTHPOBAHHAS JCSTEILHOCTh — COBMECTHASI JEATCIBHOCTD MOATPYIIIbI
00ydJaromuxcss M MperoiaBaTessi ¢ Helblo pelieHns Y4eOHbIX U MPOoQecCHOHATBHO-
OPMEHTHPOBAHHBIX 33Ja4 ITyTeM BHINOJHEHUS JabopaTtopHbX pabot. Ilo3Bosser
copMUpOBaTF yMEHHE AaHAIM3UPOBATh W pEUIaTh TUIHWYHBIE MPOQPECCHOHATBHBIC
3a7a4M Pa3HOW HANpPaBICHHOCTH.

2) TexHOJOrusi WCIOJB30BAHHS PA3HOYPOBHEBBIX 33JIaHUH — pa3IMyYarOT 3aJa4d u
3aJJaHHs TPeX OCHOBHBIX YPOBHEM: a) PENpOJyKTUBHBIA YPOBEHb, 103BOJISIET OLIEHUTD
U JMarHOCTHPOBAaTh 3HAaHME (AKTUYECKOTO MaTepuasia ¥ YMEHHE NpPaBHIBHO
UCIIOJIb30BATh CIIEIUAJIbHbIC TEPMUHBI M MOHATHSA, y3HaBaHHE OOBEKTOB M3YYCHUS B
paMKax OIpENeNICHHOr0 paslena JUCHUIUIMHBI, 0) PEKOHCTPYKTUBHBIH YpPOBEHB
MO3BOJIIET OLEHHUTh W JMATHOCTHPOBAaTh YMEHHS CHHTE3UPOBATh, aHAIM3UPOBATH,
0000mare (akTuueckuid MaTtepuan ¢ (HOpMyIHPOBaHHMEM KOHKPETHBIX BBIBOIOB,
YCTQHOBJICHHEM ITPUYMHHO-CJIEICTBEHHBIX CBSA3€i; B) TBOPUECKHM YPOBEHb I1O3BOJISET
OLIEHUBaThb M JHUArHOCTHPOBATh YMEHHs, MHTETPUPOBATH 3HAHUS Pa3IUYHBIX
o0JacTeii, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3pEHHSL.

3) TpamuuuoHHBIC TEXHOIOTUU (MH(GOPMAILMOHHBIC JIEKIUH, J1a00paTOPHbBIC 3aHITUS) —
CO3/laHM€ YCJIOBUH, MpPHU KOTOPBIX OOydaroliuecs MOJb3YIOTCS MPEUMYIIECTBEHHO
PENpOIYKTUBHBIMM METOJAaMM MpU PabOTe ¢ KOHCIEKTaMH, YY€OHBIMH IOCOOMSMHU,
HaOmroass 3a M3y4yaeMbIMM OOBEKTaMM, BBINOJHSSA JabopaTopHble padOThI IO
MHCTPYKIIHH.
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B nHTEpakTHUBHBIX peKUMax MO TUCLHUIUIMHE IPOBOJISATCS:
— Pemenne cuTYalMOHHBIX 32/1a4 (IPAaKTHUECKUE 3aHATHUS) — 2 Haca.

Ilocne w3yueHust oObeKkTa HCCIENOBaHUS (HOPMYIHPYETCS CUTYyallIOHHAs 3ajada C
pelieHrueM ee CTyACHTaMH WHAWBUAYaJbHO WIM B Tpymmax ¢ MyOJIWYHOH 3aluToi
Pe3yIabTaTOB pabOTHI M OMIIOHUPOBAHUEM.

— Peduiexcus (Jiekuun) — 2 yaca.

B koHI1e 3aHATHS, CTyA€HTaM IpeiaraeTcss NpoOJeMHBIM BOIIPOC MO TEME 3aHSTHS, Ha
KOTOPBIM UM HEOOXOJMMO J1aTh MMCbMEHHBINA OTBET B TeueHue 10 MUHYT, UCIIONb3Ys 3HAHUS,
MIOJIy4YE€HHBIE B X0/I€ JIEKIIUH, COOCTBEHHBIN KPyTro30p U pyAULIHIO.

— MyJabTuMeauiinbIe 3aHATUS (TIPAKTHYECKUE 3aHITHSA) — 2 YaCOB.

q)OpMI/Ip}IIOTCSI HAaBBIKKM HCIIOJIB30BaHHUA MCETOJAO0OB MOACIUPOBAHUA MW aHAJIM3a IIpU
peIIeHHH KOHKPETHhIX 3amad. OpraHusyercs Oeceda TMperogaBareis W CTYACHTOB JUIS
00CyXIeHHS pe3yJIbTaTOB PabOThI, POPMYITHPOBAHUS 000OIIEHN U 3aKOHOMEPHOCTEH.

Bcero ayauTopHBIX 3aHSITHN B HHTEPAKTUBHOW (hopMe — 2 4acoB

14.2. @opmer opeanuszauyuu camocmosamenvHoi padomuvt odyuarouguxca (memovl,
8blHOCUMbBLE 01 CAMOCHMOAMENbHO20 U3YUEHUA; 6ONPOCHL 01 CAMOKOHMPOJIA; MUNOGbLE
3a0anus 0 CamMonpoeepKu

CamocrosiTenpHass paboTa CTyneHTOB cocTaBiseT Bcero 30 4acoB W BKIIIOYAET B ceOs

U3Y4YEeHHE CIEAYIONINX TEM.
1. HUcropus otkpeitus JIHK. ®opmMa KOHTPOJIS: NMHCHMEHHOE TECTHpPOBaHHE Ha 9

Hezene.

2. Hogeiimme MeToap! uccienoBanus 3kocucteM. opMa KOHTPOJISL: YCTHBIA KOHTPOJb Ha
11 menene.

3. UnauBuayanbHOE U KOJUIEKTUBHOE B IpHupoje. PopmMa KOHTPOJISI: TOATOTOBKA JI0KIAI0B
Y BBICTYIUICHHE HA TPAKTUYECKUX 3aHATHIX.

4. I'enernueckue OCHOBBI jonroyieTus. PopMa KOHTPOJSi: IOJIrOTOBKA JOKIAZO0B H
BBICTYIIJICHUE HA MPAKTUYECKUX 3aHATHUSX.

5. [Ipobriema mpoucxXoKIeHUs )KU3HU Ha 3eMiie. PopMa KOHTPOJISA: MOATOTOBKA JTOKIAI0B U
BBICTYIIJICHUE HA MPAKTHUECKUX 3aHATHUSX.

IIpumepnvie memol peghepamog 0Jist camocmoamenbHol NOO20MOBKU:

1. TIpoGrieMbl NPOUCXOXKACHUS YEeTIOBEKA.

2. DBOJIIOIHMOHHBIN MPOrPecc U BOJIOIMOHHOE OyayIiee YeIoBeYecTBa.

3. Opranuszanus >KMU3HH.

4. KayecTBeHHbIE OCOOCHHOCTH OpraHH3alMil >XUBOM MaTepud BO BpPEMEHH U
MIPOCTPAHCTBE.

5. TlpuHIUIBI CTPYKTYPHO-(YHKIIMOHATHHOM OpraHU3aIlii KIETKH.

6. MonekynaspHO-OHONIOrHYeCKUe MPEICTABICHUS O CTPOCHUU U (YHKIIMOHUPOBAHUU

TeHEeTUYECKOro MaTepuana.

7. TIpobnembl IPOMCXOXKACHUS KU3HU Ha 3eMiie (0030p Teopuit).

8. IIpobGnembl IPOMCXOXKICHUS YEIOBEKa.

9. DBOJIOLMOHHBIN MPOrPECC U IBOIIOIMOHHOE Oy IyIiiee YeI0BeUecTBa.
10. BuoBoe eAMHCTBO YenoBeKa.

11. ITytu Bo3/eficTBHS YeTIOBEKA Ha MIPUPOLTY.

12. I'naBHbIe HaNIPaBIEHUS HBOJIOIIMOHHOrO Mpolecca.

13. I'enHast UHXKEHEpHS U TIEPCIIEKTUBBI €€ HCTI0JIb30BaHUSL.
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14. T'enetnueckoe pazHooOpazue HOmMo sapiens u reHeTHUecKuil rpy3 4ea0BedYecTBa.
15. Vineu B.W. BepHaackoro B COBpEMEHHOI OMOIOTHH.
16. PernonasnbHbie POOIEMBI SKOJIOTHH.
17. DBomotus 6uochepsl.
18. CounanbHble MPoOIEMBbl TEHETHKH U BOTIOIHH.
19. Ponb OTEUECTBEHHBIX YYCHBIX B Pa3BUTHHN OMOJIOTHUECKUX HAYK.
20. Y. TapBUH 0 IPOUCXOKICHNUHN YEIOBEKA.
21. Yuaensie 6uonoru — paypeatsl HoGeneBckoii mpeMun.
22. Yuenue o Hoocepe. brorenes u HeoreHes.
23. Bun xak ¢opma CymecTBOBaHUS KU3HU.
24. I'eHeTHYECKHE OCHOBHI JIOJITOJIETHSI.
25. DBOIIOIMOHHBIN MTPOTPECC U IBOITIOIMOHHOE Oy TyIiee YeI0BEUECTBRA.
Tunosble 3aaHus U1l CAMOIIPOBEPKU
Buvibepume ooun omeem, komopbwtii aenaemcsa Haubonee npasuIbHbIM
1. Ha3zoBure qucaxapu/.
A) nakro3a B) kpaxman
b) ¢dpyxroza I') rmukoren
2. C noMo1ib10 KaKuX cBsi3eil (popMupyeTcsi BTOPUYHASA CTPYKTYpa Oeska.
A) nentunneix B) nucynbdumabix
b) Bogopoausix I') ruapodoOHBIX
3. Kakoe azoTucroe ocHoBanue JJHK xoMmieMeHTAPHO HUTO3UHY?
A) anenuH B) ypanmn
b) ryanun I') Tumun
4. HazoBuTe XuMU4YecKoe coeuHeHue, koTopoe umeercsi B PHK, Ho oTcyTcTBYyeT B
JHK?
A) THMUH B) pubo3a
b) nezoxcupubosa I') ryanun
5. K annuaamM oTHOCHTCH:
A) xonectepuH B) uncynun
b) xutun I') kpaxman
6. 3amuTHYI0 QYHKIIMIO B OPraHu3Me BbITIOJIHSIOT
A) BuTamuHbl B) HyKJIEHHOBBIE KHCIIOTHI

b) 6enxu I AT®

7. Kakoii mpoueHT HyKJIeOTHA0B ¢ IIUTo3uHOM coaep:xut JHK, eciu moJis ee
aJIcCHUHOBBIX HYKJ1e0THA0B cocTaBiseT 10% ot o0mero unciaa?
A) 40% b) 45% B)80% T') 90%
8. Pubdocomuasa PHK
A) IpUHUMAaET y4yacTHe B TPAHCIIOPTE aMUHOKHCIIOT B KIIETKE
b) nepenaet uH(pOpMaIHIO O CTPOSHUH MOJIEKYJ O€IKOB U3 siapa K pudocome
B) yuacTByeT B cuHTE3€ yrieBO0B
I') BxoauT B cocTaB opraHoujia KIeTKH, y4aCTBYIOIIETO B CUHTE3€e Oenka
9. BuTramMuHBI BXOASAT B COCTaB
A) ropmonoB  b) pepmentoB B) AT®  T') meiipomenuaropos
3aoanus uacmu B
Buvioepume mpu eepnvix omeema u3 wiecmu npeoyioHceHHblX
1. KakoBblI cBOIiCTBa, cTpoeHNe U PYHKIHMHU B KJIeTKe MoJucaxapuaon?
1. BBIMONHAIOT CTPYKTYPHYIO U 3amacaromiyo GyHKIUU
2. BBINOJHSIIOT KaTAIUTHYECKYIO U TPAHCIIOPTHYIO (DYHKIIHH
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COCTOSIT U3 OCTATKOB MOJIEKYJI MOHOCaXapHui0B
COCTOSIT U3 OCTATKOB MOJIEKYJI aMHHOKHCIOT
PacTBOPSIOTCS B BOJIE

HE pacTBOPSIIOTCS B BOJIE

o kW

2. YCTaHOBHTE COOTBETCTBHE MEKNY XapaKTepHCTHKOﬁ HyKHeHHOBOﬁ KHCJI0TBI 1

ee BUJIOM.
XAPAKTEPUCTHUKA BU
1) umeet Gpopmy KIIEBEpHOIO JIHCTA A) nPHK
2) nuHEeHast MOJIeKyJia b) TPHK

3) mocTaBisieT aMUHOKHCIIOTH K pubocoMam

4) HeceT MHQOPMAIIUIO O IEPBUYHOM CTPYKType Oeska

5) conepKUT KOJOHBI

6) nMeeT caMble MaJIeHbKHUE pa3Mepbl U3 HYKJIEMHOBBIX KUCIIOT

3. [lepeuncianTe yrijeBoabl
1. nakTo3a 2. muuH 3. MypeuH 4. XUTHUH 5. xojectepuH 6. pubdo3a
4. YcraHOBHTE COOTBETCTBHE MEXKTY 0COO0EHHOCTSIMH MOJIEKYJI yIJI€EBOA0OB U HX BU/IaAMHU.

OCOBEHHOCTH MOJIEKVJI BU/bI YIJIEBOJOB
1) MmoHOMED A) nemtronosa
2) moaumep b) riroko3a

3) pacTBOpHMBI B BOJiE

4) HepacTBOPUMBI B BOJIE

5) BXOAST B COCTaB KJIETOYHBIX CTEHOK PAaCTCHHI
6) BXOJAT B COCTaB KJIETOYHOTO COKA PaCTCHUI

5. YcTraHOBHTE COOTBETCTBHE MEXKIY XapaKTePUCTHKON HYKJIENHOBOM KHCJI0THI U ee
BU/IOM.

XAPAKTEPUCTUKA BU/|
1) umeeT GpopMy KIEBEPHOTO JIUCTA A) THK
2) COCTOUT U3 JABYX CIIUPATLHO 3aKPYyUYCHHBIX IIETICH b) TPHK

3) nocTaBisieT aMUHOKHUCIIOTHI K pubocomMam

4) aBigeTcs XpaHUTeJIeM HaclleZICTBEHHON HH(pOpMauu

5) B ANUHY OCTUTAET HECKOJIBKUX COTEH THICSIY HAHOMETPOB
6) UMeeT caMble MaJleHbKHUE pa3Mepbl U3 HYKIIEHHOBBIX KUCIIOT

1. Haiinure omm0KM B IpMBEAEHHOM TEKCTe, HCIIPABbTE UX, YKAKUTE HOMepPa
NpeaJioKeHnid, B KOTOPbIX OHH CeJIaHbI, 3ANIMIINTE 3TU NMpeIJIo:KeHus 0e3 o1mndoK.
1. HykyienHOBBIE KUCIOTHI IPEACTABISIIOT cO00M OHOIOTHYeCKHe TOIUMEPBI.

2. Onu npencTasieHsl B KieTke Mosiekyon JJHK.

3. MoHOMepaMy HYKJICMHOBBIX KHCIIOT SIBJISIOTCS HYKJICOTH/IbI.

4. Kaxplil HyKJIEOTH]] COCTOUT U3 caxapa puOO3bI U a30TUCTOTO OCHOBAHMSL.

5. CymiecTByeT UeThIpe TUIIA a30TUCTBIX OCHOBAHMI: aJICHUH, I'yaHUH, IUTO3UH U ypaLuJl.
2. HaiiguTe oIM0KY B IPHBEACHHOM TeKCTe, HCIIPaBbTe UX, YKAKUTE HOMepa
NPeNJI0KeHU, B KOTOPBIX OHH CAeJIaHbl, 3AIIMIINATE 3TH NMPeIoKeHus: 0e3 omundoK.
1. JIunuzel — opraHUYECKUE BEIIECTBA, PACTBOPUMBIE B BOJIE U B OPraHUYECKUX

pactBopuTenax. 2. [To XumMuueckoil CTPYKType JMIHIBI — 3TO COEIUHEHUS TIIULEPUHA U
aAMHHOKUCIIOT.3. BBINONHAIOT 3alIUTHYI0, CTPYKTYPHYIO U ABUraTeiabHyto (GyHKuuu. 4. XKupbl
IUIOXO MPOBOAT TEIJIO0. 5. Y MHOTHUX MIJIEKOIHUTAIOLINX 00pazyeTcs «Oyphli xKup»,
UTPAOLIUI pOJIb TEPMOpPETYIATOpa. 6. MHOrHE TUIUABI BXOJAT B COCTaB TOPMOHOB.
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14.3. Kpamkuit mepmunonocuueckuii cioeaps

AmnogepmeHT — gacTb ronodepmenta 6e3 kodakropa.

Amnapar T'oJbaXKH — OJXHOMEMOpAHHBIM OPTaHOWJ, COCTOSIIUN W3 CTOMOK IMCTEPH,
My3bIPHKOB, C HUMH COCITUHEHHBIX W PACIOJIOKEHHBIX I10 MEepUPEPUN OPraHOMIa KPYITHBIX
BaKyOJIEH.

ACCMMMJISINUA — COBOKYITHOCTh IIPOILIECCOB OOpa3oBaHUsI CIOKHBIX OPraHUYECKHUX
BELIECTB U3 Oojee mpocThiX. I OCYLIECTBIEHUS 3TUX IMPOLIECCOB HEOOXOAUMBI 3aTpaThl
SHEPTUH.

Anadaza 1— @Pa3a wmeiio3a, Korjga K TPOTHUBOMOJIOXKHBIM TIOJFOCAM  PACXOJSATCS

JBYXpPOMAaTUIHBIE XpPOMOCOMBI 32 CHET COKpAalleHMs] HHUTEH BEpeTeHa JeJICHUs.
AHnadaza — ¢daza MUTOTUYECKOTO IMKJIA, KOTJA MPOUCXOIUT MEPEABHKEHUE XPOMOCOM K
noyitocaM KJeTku. llepeaBM>KeHHE XPOMOCOM CBSI3aHO C COKpAIleHMEM HHUTEH BepeTeHa
JIeNIeHusl, KOTOpble TSAHYT 3a COOOM XPOMOCOMBI K COOTBETCTBYIOIIMM  IOJIFOCAM.
AMMTO3 — Mpolecc JeNieHusl spa KJIETKU, KOrja He IPOUCXOAUT MEPECTPOUKH XPOMOCOM,
UX paclpelelieHHe B JOYEPHUX KIETKaX OCYIIECTBISETCsl Mpou3BosibHO. Ilpu amwurose
HEMOCPEACTBEHHOTO JieJie- HUSI KIIETKU MOXKET HEe MPOUCXOIUTh.

AJIbTepHATHBHBbIE NPU3HAKH — HpU3HAKH, KOTOpBIE SIBIISIOTCS psIMO
MIPOTUBOMOJIOKHBIMU JPYT IPYTy (Hampumep, okpacka IBETOB).
AJle/IbHbIE TeHbl — TEHBI, XapaKTEepPU3YIOIIMe IaHHBIM TMpPU3HAK, UMEIOT OJUHAKOBOE

PacCIOJIOKEHNE B TOMOJIOTUYHBIX XPOMOCOMaX.
Anada3za 2 — da3za meiio3a, Korjaa MPoOUCXOAUT JCJIICHHE BYXPOMATHIHBIX XpOMAacoMm Ha
OT/ACJIbHBIE  XpOMATHABl M  PACXOXKJIECHHE HUX K IPOTUBOIOJOXKHBIM  IOJIOCAM.
AnTHnapauiensnoctb neneii cnupamun JAHK — 0coOeHHOCTH CTPYKTyphl CHUpaIH
JIHK, cBs3anHas ¢ BO3MOXHOCTBIO JBIDKCHHS (DEPMEHTOB DPEIUIMKAIIMU TOJBKO B OJHY
CTOPOHY.

AHaJIOTM4YHbIE OPraHbl — OpraHbl, KOTOPbIE HUMEIOT OJHOTHIIHOE CTPOCHHE, HO Pa3HOE
pa3BuTHE (KOJIOYKH OOSPBIITHUKA).

ApxeonTepukc — miepexoaHas Gopma, HMEOIIass YepThl CTPOCHHSI MPECMBIKAIOIIUXCS U
MITHII.

AKTHBHBII TPAHCHOPT — PAa3HOBUIHOCTH TPAHCIIOPTA BEIIECTB Yepe3 MEMOpPaHY KIICTKH,
KOrjla Ha HUX MEepeMEUICHHWE B TOM WM HHOM HANPABJICHUU 3aTPAYMBACTCA DSHEPIHs.
OcyIiecTBICHNE aKTUBHOT'O TPAHCIIOPTA CBS3aHO C JIEATEILHOCTHIO OEITKOBIIEPEHOCYHKOB.
PaboTa »tux GenkoB TpeOyeT sHepruu. [IpuMepoM akKTHBHOTO TPAHCTIOPTA SIBJISIETCS] HATPHIA-
KaJINeBBIN Hacoc.

ABTOTpOdBI — OpPraHU3MbI, KOTOPHIE OCYIIECTBISIOT OMOCHHTE3 OPTraHUYECKUX BEIIECTB,
JUI 4Yero HUCHONB3YIOT CONHEYHYIO OJHEpPruro ((pOTOCHMHTETHUKH) WIM DHEPruio, KOTopas
oOpa3yercs B pe3ylibTaTe paclICIUICHUs HEOPraHWYEeCKUX CBsA3eH (XEMOCHHTETUKH).
A30THCTBIC COCJUHEHHUS] — LHUKINYECKHE COCIUHEHHUS, BXOJAIIHUE B COCTaB HYKJICOTUJIOB.
A30THCTBIE OCHOBaHMS NPHUHATO MOAPA3AENATh Ha JBE TIPYHIbl: IYPUHOBBIE H
nUpUMUIMHOBbIE. K MypMHOBBIM  OCHOBaHUSIM  OTHOCAT  aJeHuH, TyaHuH. K
MMUPUMHUJIMHOBBIM OCHOBAaHHUSIM OTHOCAT Yypauwi, LMTO3WH, TUMHUH. B 3aBUCUMOCTH OT
a30TUCTOBOIO OCHOBAHHUA, BXOJSIIET0 B COCTAaB HYKJICOTHIA, MOCIECIHUN IOIY4aeT CBOE
Ha3BaHUE: aICHWIOBBIN, I'YaHUJIOBbIA, TUMUIAWIOBBIN, IUTHAUIOBBIN, YPUIUIOBBIN.
AjanTtanus — nporecc GOpMUPOBAHUS OPTaHU3MaMU PA3IMYHOTO POJa MPUCIIOCOOTCHHI K
MEHSIOIUMCSL YCTIOBHSI OOMTaHUS.

AyTOpUAMHT — METOJl TEHETHKHU >KMBOTHBIX, KOT/A HOBBIE MOPOJIbI )KUBOTHBIX MOJIYYarOT
MyTEM MPOBEACHUS HEPOJACTBEHHBIX CKPEIIMBaHUH.

AyYTOCOMBI — HEMOJOBBIE XPOMOCOMBI.

ATaBHM3MBbI — TIOSIBIIGHHE Y OCOO€H, CYIIECTBYIOIIUX B HACTOAIIEE BpEMs, OPraHoB,
KOTOpbl€ HMEJId paHee CYIIECTBOBABUIME TMPEAKH JaHHBIX OPraHU3MOB, HO B CBS3H C
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3BOJIFOLIMOHHBIM IIPOLIECCOM, ObLTH MU MOTEPSHBI.
AMHMHOKHMCJIOTBI — CTPYKTYpHBIE €IUHMIIBI OEJIKOBOM MOJEKYJbl, COCTOSIIME U3
KapOOKCHJIBHOW ~ TPYMIbl, OOJIAAAlomiel  KHCIOTHBIMH  CBOMCTBAMH, aMHUHOTPYIIIHI,
o0aaroieil OCHOBHBIMH CBOMCTBaMHU, U PaIuKaa.

Besiku — 3T0 BBICOKOMOJIEKYJISIPDHBIE BEIIECTBA OPraHUYECKOW MPUPOJbI, COCTOSALIUE U3
CTPYKTYPHBIX 2JIEMEHTOB — aMHUHOKHUCIIOT.

Buorenernuecknii 3akoH — 3axkoH ®. Mromiepa u D. ['ekkens, COTaCcCHO KOTOPOMY
«OHTOT€HE3 €CTh KpaTKOE MOBTOpPEHHE (PUIIOrE€HE3a», TO €CTh B MPOLECCE BHYTPUYTPOOHOTO
pa3BUTHS OCOOHM TPOXOJAT BCE CTaIuM, KOTOpPbIE OCOOM JaHHOTO BHJA TPOXOIWINA B
MIPOLIECCE CBOETO (PUIIOTEHETUYECKOTO PA3BUTHSL.

bBunapHas HOMEHK/aTypa — CHCTEMa [BOWHBIX JIATHHCKUX HAa3BAHUM pAaCTCHHUH H
KUBOTHBIX, IIEPBOE U3 KOTOPBIX SIBJISIETCA POJOBBIM, a BTOPOE — BUOBBIM.

Ban3HenoBbIil MeTOX — METOJ] F€HETHKH YeJIOBEKa, B OCHOBE KOTOPOIO JIE)KHUT 4YacTOTa
BCTPEUAaEMOCTH T€X WJIM HMHBIX MPHU3HAKOB B TPYIIE MOHO- M JU3UTOTHBIX Onu3HenoB. Ha
OCHOBaHUU JTaHHBIX OJIM3HEIIOBOTO METO/Ia MOIY4YaoT HH(OPMALIMIO O POJIM B PAa3BUTUU TEX
WJIM UHBIX IPU3HAKOB CPEJIbl M HACJIEICTBEHHOCTH.

Buoxumuyeckuii MeTog — METOJl F€HETHKH 4YEJIOBEKa, B OCHOBE KOTOPOI'O OIpEEIeHUE
W3MEHEHUsSI B TE€HOTUIIE Ha OCHOBE OIPENENICHHs XapakTepa OOMEHHBIX HapyLIeHUH B
OopraHuszme YeJI0BEKa (mammpumep, (EeHUITIKETOHYPHSI).
Bropoii 3akon Menaensi: mpu MPOBEACHUHN CKPEIIUBAHUS THOPUAOB MEPBOTO MOKOJICHHS
MOTOMCTBO Oy/eT HEOAHOPOIHO MO (PEHOTHUIy M I'e€HOTHUIly, HaOIoAaeTcs paculeruieHue B
cooTHomeHU 3:1 mo gpenotuny u 1:2:1 — no renorumny.

Bropuunasi cTpykTypa 0€JKOBOH MOJIeKYJIbl — CTPYKTypa OEJIKOBOM MOJEKYJIbI,
oOpasyromascs 3a Cc4YeT CKpY4YMBaHMs JIMHEMHOW I10CII€0BAaTEIbHOCTH aMHHOKUCIOT
NEPBUYHON CTPYKTYpbl C OOpa30BaHMEM CIHpPAIM, MHOTOYHCIEHHBbIE BHUTKH KOTOPOH
CBSI3aHbI MEXAY coboi BOJOPOJHBIMH CBS3SIMM.
BuyrpunopogHoe ckpemuBaHHe — METOJ T€HETHKH >XMBOTHBIX, KOIZJa HOBBIE IOPOIbI
KUBOTHBIX IOJYYalOT IIyTeM CKpeIlMBaHus HauOojiee NOAXOAALIMX 0cOOel OAHOM M TOH ke
IIOPOJBI.

Bxi1r04eHusi — HENOCTOSIHHBIE KOMITOHEHTBI KJIETOK, KOTOPBIE MOTYT COJEPKaTh 3allacHbIC
BEIIECTBA, OTPAOOTaHHbIE MPOAYKTHl META00IM3Ma, PA3JIMUHbIE CEKPETHI U JIp.

Bua — coBoKynHOCTb 0cO0€i, 00bETMHEHHBIX TPOUCXOKAECHUEM, CTPOEHHEM, TEPPUTOPUEH
OOMTaHUs, HMEIOIIMX BO3MOXKHOCTb CKpEIIMBATLCS JAPYr C JPYroM M JAaBaTh IPU 3TOM
IJIOJOBUTOE TOTOMCTBO.

Bropuunasi crpykrypa mMoJekydanl JIHK — mnpencraBiaser co0oil crnmpaieBUIHYIO
CTPYKTYpYy, COCTOSIIYX0 M3 JABYX LENEH IOCIEA0BATEIbHO CBSA3aHHBIX HYKJICOTHIOB.
CrabunbHas crpykrypa cnupanu JJHK oGecrneunBaercst 3a cueT MHOMKECTBEHHBIX BHTKOB
CIOMpaIM W HAJIWYUSA BOJOPOJHBIX CBS3€M MEXKIY KOMIUIEMEHTAPHBIMU a30TUCTBIMU
OCHOBaHUSIMH.

BropuyHble JM30COMBI — JIM30COMBI, OOpasyroliuecs B pe3yJbTare COEAUHEHHs
NEPBUYHON JIN30COMBI M MUHOLUTO3HON MM (aronuTo3Hold Bakyonu. DepMeHThl B 3THUX
JIM30COMax AKTUBHBI B (bepMEHTaTUBHOM OTHOILICHHUU.
I'omo3urorHsle 1m0 JAaHHOMY NPH3HAKY OPraHU3Mbl — OPIraHHU3MBI, HMMEIOIINE
OJMHAKOBbIE  aJUIeIM OJHOrO TIeHa, o0pasywromue ramersl ojgHoro tuma. llpum
CKpELIMBAaHUM JBYX T'OMO3MIOTHBIX I10 JaHHOMY IpU3HAaKy oOcoOel pacleryieHusl Mo
JTAHHOMY TPU3HAKy He OyieT.

I'panyasipuass  JIIC (mepoxoBarasi) — OIIC, MemOpaHbl KOTOpPOH COEJUHEHBI C
pubdocomamu. I'panynspras OIIC yyacTByer B nporieccax OuocuHTe3a Oenka. ArpaHyssipHas
OIIC (rmankas) — OIIC, He coxaepkamias Ha CBOEH TMOBEPXHOCTH  pHOOCOM.
I'omoJIOTHYHBIE XPOMOCOMBI — XPOMOCOMBI, pa3Mmep, ¢Gopma, CTpPOCHHE KOTOPBIX
OJIMHAKOBBbl. XPOMOCOMBI B sJIp€ HENOJIOBOM KJIETKH MapHbIE, T. €. UMEETCA TUIUIOUIHBIN
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HaObop XxpomocoM. Iy TOJOBBIX KJIETOK XapaKTEpeH TaIlUIOWAHBIA Habop XpoOMOCOM,
KOrJla KaXaas XpOMOCOMa B sIIpE UMEETCSI B €JTMHCTBEHHOM YHCIIE.

I'uajsomyia3mMa — OCHOBHOW KOMIIOHEHT ITMTOIUIa3Mbl, KOJUIOMJHAS CHCTeMa, o0amarorias
CIIOCOOHOCTBIO OCYIICCTBIIATH OOpaTHMBIA TIEpeX0] M3 TeleoOpa3HOro COCTOSIHHS B
30116, ['ManomiazMa — cucrema, B KOTOPOU TMPOUCXOASIT BCE XUMHUECKHE PEaKIUU KIIETKH,
TPAHCIIOPT PA3IMYHBIX BEMIECTB. B cOCTaB THaiomia3Mbl BXOAAT OCJKH, MOJIHCAXapUIBI,
PHK, Bona, wonsl u T. A. ['manormnasma oObeAUHSIET BCE KOMIIOHEHTHI KIIETKH B €IUHYIO
CUCTEMY.

I'omosiornyHbIe OPraHbl — OpPraHbl, KOTOPHIE PA3BUBAIOTCA CXOTHO U UMEIOT OJHOTHITHOE
CTpoeHHE (ITOYEeUYHbIE YELIYH).

I'enodona momyasimmum — COBOKYIHOCTh CBEJIEHHUW O TEHax BCEX OcCOo0eil JaHHOU
MOy JIALIHH.

I'enbl, cuemieHHbIE C MOJOM — TE€HBI, KOTOPHIE PACIIOJIOKEHBI B MOJOBBIX XPOMOCOMAX.
I'mukoKaIuKC — KOMIUIEKC OCJIIKOB W YTJIEBOAOB, PACIONAraroIINiics Ha TMOBEPXHOCTH
[UATOIJIA3MATUYECKOH MEeMOpaHbl M HEOOXOIAMMBIM [UIsl peanu3anuu psaa  (QyHKIHM:
pEelEenTOpPHON, aAre3WBHOM, a TakXKe SBIACTCA CpEeAoW, TA€ TMPOTEKAIOT TPOIECChI
BHEKJICTOYHOTO TTUII[EBAPEHUSI.

I'enoTHnm — BCe reHBI ONMPEIETICHHOTO OPraHu3Ma.

I'erepo3urorupie 1Mo JAHHOMY NPHM3HAKY OPraHM3Mbl — OPIraHM3MBbI, UMEIOIINE Pa3HbIE
ajienu OJIHOTO reHa, oOpazyromue rameTsl pa3HbIX THIIOB.
[Ipu ckpemuBaHWM TETEPO3UTOTHBIE OCOOM [AIOT PACHICTUICHHE IO HCCIeAyeMOMY
MIPU3HAKY.

I'erepokaranuruyeckass wHTepdaza — NEpHOJ KUZHEHHOTO IMKJIA KJIETKHU, KOT/Ja OHa
BBITIOJIHSIET BCE XapaKTepHbIe Ui Hee QYyHKIIUU

I'mapogoOHbIe BemecTBa — 3TO BEIIECTBA IUIOXO PACTBOPUMBIE MJIM HEPACTBOPUMBIE B
BoZie. DTU BellecTBa 00Ja1al0T HU3KUMH MOKa3aTeIsIMU SHEPTUU MPUTSHKEHUST K MOJIEKYJIe
BOAbl. 3HaueHHe TUAPO(POOHBIX BELIECTB 3aKIIOYAETCS B COXPAHEHUHM MEMOpaH KIETOK,
KJIETOYHBIX 3JieMeHTOB. Hannuure B cocraBe MeMOpaH ruipooOHbBIX BEleCTB 00ecreunBaeT
n30MpaTeIbHy IO MMPOHHUIIAEMOCTD MeMOpaH KJIICTOK.
I'mapopuiabHble BemecTBa — T€  BENIECTBA, KOTOpbIE  OO0JIAIAlOT  BBICOKOM
CIIOCOOHOCTBIO PacTBOPATHCS B BOJE 3a CUET TOTO, 4TO 00JalaloT BHICOKOW HSHeprueut
MPUTSDKEHUS K MOJIEKYJie BOAbl. 3HaueHHEe THIPO(UIBHBIX BEIIECTB BETUKO.

I'osopepmeHnT — KOMIUIEKC, oOOpasylomuics MNpu B3auMOJCHCTBUM  (epMeHTa ¢
Ko(akTopoMm.

I'eteporpodbl — opranu3mbl, KOTOpbIE B TMpollecce€ CBOEH >KU3HEAEATEIbHOCTH IS
MOJIyYeHUsI ~ DHEPTMU  HCIONB3YIOT YK€  TOTOBbIE  OpPraHUYECKHUE  COEIMHEHUS.
I'imkonus — mocnenoBaTeNbHOCT,  (EPMEHTATUBHOTO  pPACHICTICHUS  TIIOKO3bI, B

pe3yabTaTe KOTOPOH MPOMCXOJUT 00pa30oBaHHWE MUPOBHMHOIPAJHOM KHUCIOTHI M 3HEPruU
ATO.

I'enHasi MH)KeHepHsl — METOJ TIE€HETUKM MHMKPOOPraHM3MOB, B OCHOBE KOTOPOIO
IIEPEMEILEHUE TEHOB OT OJJHOIO BUJIa MUKPOOPIraHU3MOB K APYTrOMYy.

I'eneasiorn4ecknii MeTOJ — METOJ T€HETUKU 4EJIOBEKa, B OCHOBE KOTOPOTO COCTAaBJICHUE
POIOCIOBHBIX IS U3Yy4CHHUS HaCJIEJOBAHMUS IIPU3HAKOB.
Jenarypanusi 0€JIKOB — IIPOLECC, IPU KOTOPOM IPOUCXOJUT HAPYLICHHE CTPYKTYpPHOMU
OpraHu3aluy OeKOBOW MOJIEKYJIbI.

JBrakymmii  0T00p — pPa3sHOBUIHOCTh E€CTECTBEHHOI'O OTOOpa, KOTOpBIA JAEHCTBYET B
MEHSIOLIUXCS YCIOBUAX CPEIbl U MIPUBOAUT B COOTBETCTBUM C ITUM K U3MEHEHHUIO CPEIHUX
3HAYECHUH NPU3HAKA B Ty WIH UHYIO CTOPOHY.

JM3pynTUBHBIA OTOOpP — €CTECTBEHHBIH OTOOp, KOTOpBI JEHCTBYeT MNpH pe3KOM
M3MEHEHHH YCJIOBUH Cpe/ibl M HalpaBJieH Ha 00pa30BaHUE M COXPaHEHUE KpallHUX BapUaHTOB
JAHHOTO IIPU3HAKA U DJIMMUHALIMYA €0 CPEHUX 3HAYCHUI.
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Junonp — Monekyna, oOnafamoomas MOJIIPHOCTBIO, OJUH TIOJNIOC KOTOPOH 3apspKeH
MPEUMYLIECTBEHHO IOJOXUTEIBHO, @ BTOPOM HMMEET NPEUMYIIECTBEHHO OTpPULIATEIbHBIN
3apsn. Monekyna BOJBI  SABISETCS JUIOJEM:  MPEUMYILIECTBEHHO  OTpPHIATEJIbHBIM
IIOJIIOCOM  SIBJIIETCS  KHUCJIOPOJ, TPEUMYIIECTBEHHO IIOJOXUTEIBHBIM — BOJOPOA.
JurndpuaHoe cKpelmMBaHue — CKPELIMBAHUE OPraHW3MOB, KOTOPbIE UMEIOT IO JBE Maphbl
aIIbTEpHATUBHBIX MPU3HAKOB, OLICHKA HACJIEI0OBAaHUS KOTOPBIX U IIPOU3BOJIUTCS.
JuccuMUIAMA — COBOKYITHOCTH IIPOLIECCOB PACLICIUIEHHSI CIIOXK- HBIX OpPraHM4YeCKHX
coequHeHU ¢ oOpa3oBaHnueM  Ooznee  mpocThix.  [Ipomeccel  auccumuisuuu
COIIPOBOXKIAIOTCS 00pa30BaHUEM SHEPIHH.

He3oxcupudonykieorun — monomep JAHK, pubonykneorun — monomep PHK. Monekyna
JIHK xapakTtepusyeTrcss HaIW4YMeM TpeX CTPYKTYPHBIX YPOBHEW OpraHM3alMu: MEPBUYHOIO,
BTOPUYHOT'O U TPETUYHOIO.

EctrecTtBeHHblii 0oT0OOP 1o JlapBMHY — D3BOJIIOLIMOHHBIM (aKTOp, CIOCOOCTBYIOIIUN
BBIKMBAHUIO «OMaronpusTHBIX 0COOEHHOCTEM CTpOCHUS u AMUMUHALUS
HeOJIaronpusTHBIX.

Kupsbl — npocTbie JUMUIBL, T0 XUMUYECKOMY CTPOEHUIO MPEACTaBISAIOT COOON CIOMXKHBIE
3Gupbl KUPHBIX KHUCIOT M IMLepuHa.Bce *upHble KUCIOTHI B CBOEM COCTaBE€ COJEpXKaT
KapOOKCUJIbHYIO TpyIHIy (WM Kak €€ €ellle Ha3bIBaloT, TOJIOBKY >KUPHOW KHCIIOTBI) U
pagukan (MM XBOCT, KOTOpBIM sBisieTcss TUApo(oOHBIM). Paznuuus mMexmy >KUpHBIMU
KHCJIOTAMU CBSI3aHBI C PA3JIMYHBIM CTPOEHUEM UX paguKaia.

7Ku3HeHHBbIN MK/ KJETKH — INEpUOJ CYLIECTBOBAHMS KIETKH MEXIY ABYMsS JCIECHUSIMU
WIK OT JIeJ€HUs] JI0 THOeNH KIIETKH.

3amMeHMMble AMMHOKMCJIOTBI — aMUHOKHUCIOTHI, KOTOpble 0Opa3yloTcsi B OpraHu3Me.
HeszameHuMble aMUHOKHCIOTBI HE o0oOpa3yloTcss B JaH- HOM  OpraHusMe, Ul
KU3ZHEJEATENIbHOCTH OpraHu3Ma HEoOXOAMMO MOCTYIUIEHHE UX B JOCTATOYHOM KOJHYECTBE C
MIPOTyKTaMH.

NuauBuayaibHblii  0TOOP — METOJ CEJEeKIMU PACTeHUM, KOrja MpPOU3BOIUTCS OTOOp
OTJIEJIbHBIX ocobeii c ONpeJIETICHHBIMU IpU3HAKaMHU.
NHOpUIMHT — METOJ| CEJIEKIMU PACTEHUM, KOTJa COXPAaHEHHE COpTa CaMOOIBUISIONIUXCS
pacTeHUil TPOU3BOAMUTCS C MOMOLIBIO 3AIUTHI OT IOMNAJAaHUs MbUIBLBI IPYTUX PACTCHUU.
Nuruéuroppl — BellecTBa, KOTOpbIE MPEMSATCTBYIOT NPOTEKAHUIO (PEepMEHTATHUBHBIX
peakuuii. MHrmbupoBanne MoxeT OBITH oOpaTMMBIM M HeoOpaTuMbIM. [Ipu oOpatnMom
MHTUOUPOBAaHUM WHTUOUTOP HE BCTYMAaeT B PEAKLUUIO C CyOCTpaTOM, HO MPEHSTCTBYET
OCYIIECTBIICHUIO (DEpPMEHTATUBHOIN peaklUy 3a CYET B3aUMOJICHCTBUS C aKTUBHBIM LEHTPOM
(dhepmenTa.

HcnpiTaHue 1O MOTOMCTBY — METOJ TE€HETUKU JKUBOTHBIX, KOIJa HOBBIE MOPOIbI
KUBOTHBIX TOJY4YalOT IIyTeM BbIOOpa CaMIOB, TMOTOMCTBO KOTOPBIX  CUHTAETCS
IMPOAYKTUBHBIM 110 TOMY WIM HMHOMY NpU3HaKy. Ty ke Lelb MpeciefyeT UCKyCCTBEHHOE
OCEMEHEHHUE.

HepexomOunanTHble 0c00M — 0co0M, B 00pa3oBaHHHM KOTOPBIX MPUHUMAIOT YyYacTue
HEKPOCCOBEPHbIE TaMeThl. T 0co0M OyayT MMETh Ty >K€ KOMOHMHAILIUIO CIHEIUICHHBIX
MPU3HAKOB, KaK U POAUTEIHCKUE 0COOU.

HN3MeHYMBOCTH — CHOCOOHOCTH JKHMBBIX OpPraHM3MOB K HM3MEHEHHIO MPHU3HAKOB 0]
BO3/IEUCTBUEM 3K30- WIM DHAOTCHHBIX (AKTOPOB B MOCIEAYIOIIUX MOKOJCHHSIX.
NHOpuAMHT — METOJ T€HETUKU KUBOTHBIX, KOTJa HOBBIE MOPOIbl KUBOTHBIX MOJIYYarOT
MyTeM HpOBeJICHHsI OJIM3KOPOJCTBEHHBIX CKpPEIMBAHUI.

HNurepdpaza 1 — mnporecc NOArOTOBKM KIETOK K MeWoTudeckoy aeneHuto. IIponeccst,
MIPOUCXOJIAIINE BO BPEMS 3TOT0 MEPHO/Ia, AaHATOTMYHBI UHTEp(a3e MUTOTUYECKOTO JICJICHUS.
IIpodasza 1 — craaus meiioza, BO BpeMs KOTOpO HOMHUMO COOBITHH, XapaKTEepHBIX s
npoda3pl MUTO3a, NMPOUCXOAUT KOHBIOTAIMS U KPOCCHHIOBEP XPOMOCOM
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HNuTtepdaza — Pa3za MHUTOTUYECKOTO IMKIIA, BO BPEMsI KOTOPOH KJI€TKA IMOATOTABIHBACTCS
K MHUTOTHYECKOMY JEJNEeHUI0, ocyuectiserca pemmmkauus JHK, 1. e. mpoucxomur
YJIBOCHHE TEHETUYECKOT0 MaTeprualia KIETKH.

Nudpopmaunonnas PHK (u-PHK) — onun u3 kinaccoB PHK knerku. u-PHK oGpa3zyercst B
saaepHoM anmapare kietku. u-PHK mpousBoaut TpaHcmopT reHeTH4ecKkoi WHpopManuu us3

SIIEPHOTO arrapara KJIIETKHU B pUOOCOMBEI.
HNneaaucrsl — CTOPOHHUKHM IIPOMCXOXKJECHHSI JKUBOTHBIX UM PACTEHHM KAk pe3yJbTar
TBOpEHUSA bora.

IIpocThie JMNMABI — BEIIECTBA, COCTOSILUE M3 OCTATKOB >KUPHBIX KUCIOT U crupToB. K
9TOMU IpyNIe JUMHI0B OTHOCSTCS XKUPbI U BOCKH.

IlepexpecTHOE OmnblIeHHE CAMOONBLUIAIOIIMXCSH PACTEHMH — METOJ| FEHETUKU PAaCTEHUH,
HaIPaBJICHHBIM Ha MOJy4YeHHE COPTOB C HOBBIMHU Npu3Hakamu. OTaaneHHas rudOpuan3anus

pacTeHU — METOJ CENEeKUUU PACTEHHH, NpPH KOTOPOM IPOU3BOAAT CKPELIMBAHHE
paCTeHHﬁ, OTHOCAIIUXCA K pa3HbIM BHaM.
HckyccTBeHHBIH  0TOOP — OTOOpP YEIOBEKOM 0CO0€i ¢ HEOOXOAUMBIMHU Il HEro

MpU3HAKaMH, WX COXpPAaHCHHE HW pPa3MHOXKEHHWE. B pesynprare HMCKYCCTBEHHOTO OTOOpa
IMPOUCXOOUT IMOABJIICHUC HOBBIX BUI0B HpaCTeHHﬁ, KUBOTHBIX, MHUKPOOPIraHHU3MOB.
Kucabie aMMHOKHCI0TBI — aMHHOKHCIIOTBI, B COCTaBE KOTOPBIX COACPIKHUTCS O0Jiee OJTHOM
KapOOKCHIILHOM IPynmbl.

KommniiemeHTapHOe B3aMMOJeCTBHE — B3aUMOJCIHCTBHE HEAJUICIbHBIX T'€HOB, HaJU4yue
KOTOpI)IX B TCHOTHUIIC O6yCJ'IaBJ'II/IBaCT IIOABJICHUC HOBOI'O HpI/I3HaKa.
Kapuonsazma — TmonmyXuaKoe TelieoOpa3HOe BEMIECTBO s/pa, KOTOPOE OrPAHUYECHO

JIBOMHOM si7IepHOI MeMOpaHOH U COAEPKUT B cebe BCe OCTalIbHbIE KOMITOHEHTHI SApa.
Knerka — crpykrypHas U QyHKIMOHAIbHAS €JUHULA )KUBOTO.

Konbloranusi XxpoMocoM — rporecc B3auMHOT'O COMM)KEHUSI XPOMOCOM U PacIiOJIOKEHUS UX
TakuM 00pa3oM, YTO COOTBETCTBEHHbIE MX YYacTKM HAxXOJATCA Ha OJMHAKOBOM YPOBHE.
Kpoccunrosep — mnpouecc oOMEHa COOTBETCBYIOIIUX YYaCTKOB KOHBIOIMPOBAaHHBIX
XpOMOCOM.

KpoccoBepHble ramMerbl — TaMeTbl, B COCTaBE KOTOPBIX IIPETEPIEBIINE KPOCCHHIOBEP
XPOMOCOMBI.

KopomuuupoBanue — sBJE€HHE, KOrJa IPH CKPEIIMBAHWM TOMO3MIOTHBIX 0co0ed y
JOYEepHUX 0coO€H MPOSABIAIOTCS 00a IpU3HAKA.

Kapuornn — COBOKyIIHOCTb XapaKTEpUCTHK O XPOMOCOMax JAHHOI'O BUAA OPraHU3MOB. B

COCTaBe KapuOTHIA HWMEIOTCA HEMOJOBBIE XPOMOCOMBI — ayTOCOMBI M  TOJIOBBIE.
KommniiementapHocTs —  CBOWCTBO A30THCTHIX OCHOBaHUI n30upaTeabHo
B3aUMO/JICHCTBOBATH JIPYT C JPYTOM C 00Opa30BaHUEM BOJOPOAHBIX CBSI3EH.

Kodaktopsl — BemectBa HeOETKOBOM MPUPOIBI, KOTOPbIE HEOOXOIUMBI HEKOTOPBIM
dbepmenTaM 111 oOecriedeHusl UX aKTUBHOM paloThl. BeIAENAIOT Tpu rpynibsl Ko(aKTopoB
— HEOpraHUYECKue WOHBI, MPOTETHUECKUE TPYIIIBI u KO(EPMEHTHI.

KpeanumoHncTbl — CTOPOHHUKU TEOPUH HEU3MEHHOCTH BUOB CO BPEMEHEM.
KomMnapTMeHTBI — OTCEKM, 4YacTH IMTOIUIA3Mbl, HAa KOTOpbIE €€ pa3feistoT MeMOpaHbI
SHJIOMIA3MATUYECKOI'0 PETHKYIyMa. 3a CUeT pa3/ielieHusl LUTOIUIa3Mbl Ha KOMIIAPTMEHTHI
CO3JIAIOTCSL  YCJIOBHMS  JUIsl  OCYIIECTBJIEHUS B HUX  H30JIMPOBAaHHO  pa3jIMYHbIX,
pa3sHOHANPABJIEHHBIX XUMHUUYECKUX PEAKLUH.

Kpuctbl — BBIpOCTBI Ha BHYTpeHHeW MeMOpaHe MHMTOXOHJIpPUMH, KOTOpble HEOOXOAUMBI
JUIS YBEJTMUEHUS IUIOLIaJd TOBEPXHOCTH MUTOXOHApHAIbHOW MeMmOpaHbl. B cTpykType
BHYTPEHHEH MOBEPXHOCTU MEMOpaHbl MUTOXOHAPUIA UMEIOTCs cnenuduyHble (hepMeHTHbIE
CUCTEMBI — (bepMeHTbI JbIXaTeIbHOM Henu u AT®-cunTerasa.
JInzocombl — O/HOMEMOpaHHBIE OpraHe/ulbl OKpPYTJoi (opMbl, HEOOIBIIUX Pa3MEPOB,
CoJIepKalie THIPOJIUTHYECKUE (PEPMEHTHI.

JIunuabl - OpraHMvecKHe BEIIECTBA, OCHOBHBIM  KOMIIOHEHTOM KOTOPBIX  SIBJISIOTCA
OCTaTKH XUPHBIX KUCIOT. Du3nyeckue cBOMCTBA JIMMUIOB: TUAPO(YOOHOCTH, CIIOCOOHOCTH
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pacTBOPATHCA B OpraHUYeCKUX PacTBOPUTEIISX.
Jiupupyromas nens JHK — wmarepunckas nens JIHK, Ha KoTtOpol cuHTE3 nodepHen
MPOMCXOJUT HENpepbIBHO. BTOpass nens Ha3piBaeTcs oTrcrarouiend, cuure3 nodepHen JJHK
Ha HeH mpoucxoauT ydacTkamu (pparmentsl OKazaku), KOTOpPbIE 3aTeM OObEIMHSAIOTCS B

OIHY CIUIOLLIHYO IOYEPHIOIO 1(S11) JHK.
Meradga3za 1— ¢a3a wmeiio3a, Korja TPOUCXOAUT OOpa3oBaHHE HA DKBATOPE KIICTKU
MeTaasHOH  TJIACTMHKH, OOpa3oBaHHOM  OMBaJIEHTAaMH —  JBYXPOMATHIHBIMH
XpPOMOCOMaMH.

MaTpukC MHMTOXOHAPHUI — BEUIECTBO TOMOT€HHOM CTPYKTYpPbI, paCIOJ0KEHHOE B
MIPOCTPAHCTBE, OrPAHMYEHHOM BHYTpPEHHEH MeMOpaHoll MuToxoHapuil. B wmarpukce
coaepKarcs JHK, PHK u prOOCOMBI THIIA [IPOKAPUOTUYECKUX.
Meradaza — ¢da3za MHUTOTHUECKOTO0 [UKJIA, KOTrJa IMPOUCXOAUT (opMHUpOBaHHE

MeTada3HON MJIACTUHKU U3 JIBYXpPOMAaTHJHBIX XpOMOCOM B OOJAacTH 3KBaTOpa KIETKH.
MarepHaaucTbl — CTOPOHHUKH E€CTECTBEHHOI'O IIPOMCXOXKJEHUS KUBOTHBIX M PACTECHUU.

Mumukpusi — UW3MEHEHHE BHJA OpPraHMW3MOB, KOIJla HE3al[UIICHHBIE >KUBOTHBIC
MPUOOPETAIOT CXOJICTBO C 3AIUIIECHHBIMHU.
MurtoTuyeckuii UK — TIEPUOJ O>KU3HEHHOTO MHKJIA KJIETKH, KOTrJa TPOUCXOJUT

MOATOTOBKA KJIETKH K JISJICHUIO U HEMOCPEJICTBEHHO JICJICHHE

MoHorn0puaHoe CKpelmuBaHue — CKpPEIIMBAaHUE OPraHU3MOB, KOTOPbIE UMEIOT IO OJIHOU
rape ajbTePHATUBHBIX MPU3HAKOB. [Ipr MOHOTMOPHUIHOM CKpEIIMBAHWU TPOU3BOIUTCS
OIleHKa HaCJIeIOBaHUS 3TUX ATbTEPHATHUBHBIX MIPU3HAKOB.
Metagaza 2 — mpoucxoauT oOpa3oBaHue MeTadasHOW IJIACTUHKA Ha IKBATOPE KIIETKHU.
Meii03 — OIMH M3 3TanoOB rameroreHesa. B coctaBe melo3a BBIIETAIOT JBa INEpUOJA:
PEIYKIMOHHBIA W YPaBHUTEIIbHBIN

MeTabom3M — BCe peaknuu OOMEHa BEIIeCTB, KOTOpbIe TpPOTEeKa- 0T B JKHBBIX
opranu3max. MeTaboau4YecKue peakiuu OO0eCIeYMBAIOT POCT, PA3BUTHE OPraHU3MOB, HX
KU3HENEATCIbHOCTh. MeTabonu3M BKJIIOYaeT B ce0s MPOIEecChl aCCUMWISAIUK |
JIACCHUMUJISIINH.

MackupoBKa — HM3MEHEHHE BUJA OpPraHu3MoOB (UX (OPMBI, OKpPAaCKH) B COOTBETCTBHH C
XapaKTEPUCTHKAMU OKPYKAIOIIUX TPEIMETOB.

MaccoBblii 0TOOP — METO/] CeTIEKIIMM PAaCTeHUH, KOTJa MPOU3BOAUTCS OTOOP T€HETHYECCKU
OJTHOPOJTHOM MOy JISITTHH oco0eif c HEOOXO0IUMBIMU MIPU3HAKAMHU.
MuUTOXOHAPHH — JIBYMEMpPAHHBIE OPraHellIbl dYKaphOT, OCHOBHOW (PYHKIMEH KOTOPBIX
SIBJISIETCS 00pa30BaHUE SHEPTUH, HEOOXOIMMOM JJIsi BOCTIOJHEHUS MOTPEOHOCTEH KIIETKH B
sHeprun. HapykHas MeMOpaHa UMeeT riaakui penbed.

MakpodJjieMeHTbl — XUMHYECKHE JJIEMEHTBI, COJACpPKaHHWE KOTOPBIX B COCTaBE KIIETOK
Benuko. K MakpossgemMeHTaM OTHOCST KHCJIOPOJ, YIIepo, a3oT, Boaopoa, docdop, cepy,
KaJIui. Kanpmuii, HATpU, MAarHuii, JKeJIe30, 5 (i u Ip.
Muxkpo3jeMeHTbl — XUMUYECKHUE 3JEMEHTBI, COJIEP)KaHHE KOTOPHIX B COCTaBE KIICTKH
OTHOCHUTENbHO Majo. K MUKpo3JIeMEeHTaM OTHOCSAT Mapraser, IMHK, Menb, (rop, Oop,
aTFOMHUHUN U 1.

Monocaxapuabl — IMPOCThIE YIJIEBObI, O0JIAA0INe HEOOIbIION MOJIEKYISIPHON MacCOM.
K ¢usnueckum cBOMCTBA MOHOCAXapuIOB OTHOCHUTCS WX pPacTBOPUMOCTH B BOJE,
CIOCOOHOCTh K KPUTAJUIM3AIMH, CIaJKUI BKyC. B 3aBUCIMOCTH OT YKcia aTOMOB YIjiepojia B
MOJIEKyJIe MOHOCAaXapuIOB HX MOJpa3feNsioT Ha TPHUO3bI, TETPO3bl, MEHTO3bl (pubo3a,
ne30Kkcupru0o3a), TeKco3bl (TJII0K03a). B 3aBUCHMOCTH OT CTPYKTYPHOW OpraHM3aluH
MOJIEKYJIBl MOHOCAXapuJOB MOTYT HMETh JIMHEHHYI0 WIM [UKJIMYECKYIO) CTPYKTYpY.
HenoJsiHoe 1OMUHUPOBaHME — SIBICHHE, NIPU KOTOPOM IpPH CKPEHIMBAHWU T'OMO3UTOTHBIX
ocobeii, WMEIIMUX [0 OJHON TMape albTePHATHBHBIX MPHU3HAKOB, THOPHUABI TMEPBOTO
MOKOJIEHUSI MPHOOPETAIOT MPOMEKYTOYHBIN MPU3HAK 1O CPABHEHHUIO C POAUTEIBCKUMU
0COOSIMH.
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HacsencTBeHHOCTh — CBONCTBO UBBIX OPraHU3MOB OOECIEUnBATh Nepeaadyy MOTOMCTBY
TeHETUYECKH 3aKOJMPOBAHHON MH(POPMALNU KaKUX-INOO MpU3HAKAX.

Heoprannueckue BemecTBa KJETKH — MHUHEpalbHble cOJM M Bojaa. Boma cocraisier
OO0JIBLITYIO YacTh OPraHM3Ma uesioBeka. B oprannsmMe B3pocioro uenoBeKa €€ JA0JIs JOCTHraeT
66% oT 00mIeil Macchl OpraHu3Ma.

HyxknenHoBble KHCJIOTBI — OHUONOJUMEPDI, CTPYKTYPHBIMH €IUHH- LAMU KOTOPBIX
SIBJISIFOTCSI HYKJICOTU/IBI.

HacbllmeHHble KHPHbIE KHUCJIOTBI — KUPHBIE KUCIIOTHI, PaJuKail KOTOPHIX HE COAEPIKUT
NBOMHBIX cBszel. Eciau B cocTtaBe kupa OoJiblliee KOJUYECTBO HACBHIIIEHHBIX KUCIOT, OH
Oyger  uMeTb  TBepAyl  KoHcucTeHIuio.HeHachbleHHbIe JKUPHbIE KHUCJIOTBI
XapaKTEepU3ylOTCSd HAIW4YUMEM [JBOMHBIX CBsi3eM B paaukane. Ecim B cocraBe xupa
npeoOIaaroT HEeHACHIIIEHHBIC )KUPHBIE KHCIIOTHI, OH Oy/IeT HMETh JKUIKYI0 KOHCHCTEHIIHIO.
Hykneorua — MOHOMEp HYKJIEHHOBBIX KHCIOT, COCTOSIIMM M3 ocTaTtka (ochopHOn
KHUCJIOTBI, YTJIEBOJHOTO OCTaTKa (Ae30KCHpUO03bl MM  pHOO3bI), OAHOTO U3 YEThIpEX
a30THCTBIX OCHOBAaHUMN. A30THCTbIE OCHOBAaHHUS MPUCOECIUHSIOTCS K MEPBOMY YIJIEPOJHOMY
aTOMY IEHTO3bl, OCTaTOK (HOCPOPHON KHCIOTHI — K MSATOMY.

HeiiTpanbHble aMHHOKHMCJIOTBI — aMHHOKHCIIOTHI, B COCTaBE€ KOTOPBIX COAEPXKHUTCS IO
OJTHOM KapOOKCHIJIBHOM ¥ aMUHOTPYTITIE.

HeoOpaTumoe uHruOupoBanue — HWHrHOMpoBaHUE (DEPMEHTATUBHOW pEAKIMH, KOTa
WHTUOUTOpP COCIUHSAETCS C HEAKTUBHOM YacThio (pepMeHTa, M3MEHsISI TaKMM 00pa3oM ero
CTPYKTYpHYIO OpraHU3allMi0, U CO3/Ia€T HEBO3MOXKHBIE YCIOBHUS [UISl OCYIIECTBICHUS
peaxiuu.

HekpoccoBepHble rameTbl — raMeThl, B COCTaBe KOTOPHIX XPOMOCOMBI, HE MPETEPIEBIINE
KpPOCCHUHIOBEp.

Opranuyeckue BeleCTBA — TIOJMMEPHBIE BEIIECTBA, CTPYKTYPHOM OCHOBOH KOTOPBIX
SBIIETCA YIJIEpOJHAs LEMb, K KOTOPOM MPHUCOEAUHSIOTCS T€ WIM MHBIE XUMHUYECKUE
IPYIIIBL

Oprasenibl — KOMIIOHEHTBI 3YKapUOTUYECKON KJIETKH, CHEIHAIM3UPOBAHHBIE CTPYKTYPBI,
BBITIOJIHAIOUINE OmpeneieHHble  (QyHKUuu.OpraHemisl MOTYT HMETh MEMOpaHHYI0 U
HeMeMOpaHHyI0 CTpyKTypy. HeMeMOpaHHble opraHeiisl — 3TO PUOOCOMBI, KIETOYHBIN
LEHTP ¢ MHUKpOTpyOoukamu. Bce ocraibHble OpraHeiibl UMEIOT MEMOPaHHYIO CTPYKTYpY.
MemOpaHHbIe OpraHeuibl MOT'YT UMETh OJJHOMEMOpPaHHYIO CTPYKTYpY (HIOIIa3MaTudeckas
CETb, IU30COMBI, arrmapar ['oiabp1Kkn) u [ByMeMOpaHHbie (MUTOXOHAPUU U TIACTUIBI).
Ounurocaxapuabl — BelllecTBa, oOpa3ymroliuecs B pe3yjibTaTe peakluu KOHICHCALUU
Mexay 2—I10 wmoHocaxapamu. PuU3MYECKHME CBOICTBA OJMIOCaXapuiOB AHAIOTHMYHBI
cBOiicTBaM MOHOcaxapuaoB. Haunbonee uacTo BCTpedaroTCsl OJIUTOcaxapuibl, coiepiKaline
JIBA OCTaTka MOHOCaxapuaoB — JuUcaxapuibl (caxaposa, JIakTo3a, MajbTo3a).
OcHOBHbIE AMMHOKHCJIOTBI — AaMHUHOKHUCIIOTBI, B COCTaBE€ KOTOPBIX COJIEPXKHUTCA Oojee
OJTHOM aMHUHOTPYTIIIHI.

OTtaajsenHass ruOpUIM3aUMA KUBOTHBIX — METOJ| CEJICKIUU >KUBOTHBIX, MPH KOTOPOM
MPOU3BOJAT  CKpEIMBaHUE KUBOTHBIX, OTHOCSIIMXCA K  pa3HbIM  BUJAM.
IlepBblii 3axkoH MeHaeasi: TpU CKpPEHIMBAHUM TOMO3HTOTHBIX OPraHU3MOB, KOTOpBIE
MMEIOT IO OJIHOM Mape ajabTepHATHUBHBIX NMPU3HAKOB, BCE MOTOMCTBO IEPBOTO MOKOJICHUS
Oyzet equHOO0Opa3HO MO TeHOTUIY U (PEHOTHUITY.

MUTaHUS.

ITaseonTONNIOrMYECKHME PSAbI — HAlICHHBIEC IAJIEOHTOJIOraMHU OCTAaTKU KMBBIX OPTraHU3MOB,
KOTOPbIE MOXKHO IOCJIEI0BATENBLHO PACHIOIO0KHTh B PSAJIbI COTTIACHO X0y (puioreHesa.
ITaccuBHBI TPAHCIOPT — PA3HOBUAHOCTb TPAHCIIOPTa BEIIECTB Yepe3 MeMOpaHy KIIETKH,
KOTJla Ha MepeMelleHre UX B TOM WM HHOM HalpaBJIeHUH He TpeOyIOoTCs 3aTpaThl SHEPTUU.
ITaccuBHBIN TpaHCIOPT OCYIIECTBISAETCS 3a CUET Pa3HOIO KOJMYECTBA BEIIECTBA BHYTPU U
BHE KIJIETKHU.
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IIpucnocoduTenbHble MOBeJeHYECKHE PeaKIMU — IOBEICHHE, KOTOpOoe 00ecreyuBacT
aJanTalyuio K TEM WIA HHBIM YCJIOBUSAM CPEIbl — YIpO’Karollias 1103a, HAKOIJIEHHE KOpMa U
ap.

IIpoda3za 2 — ¢aza meiio3a, Koraa MPOUCXOTUT 0Opa30BaHUE BEPETEHA JACTICHUS

IIpoda3za — nepsas ¢aza MUTO3a, BO BpeMsI KOTOPOH MPOUCXOIUT MCUC3HOBEHHE SIIPHIIIEK
U siiepHOM MeMOpaHbl, KOHAEHCAllUsl XpOMOCOM, 00pa3oBaHus BepeTeHa JeneHus. BepereHo
JIEJIEHUsl pacIojlaraeTcs OIpeseleHHbIM 00pa3oM. OOUH KOHELl HUTU BEpETeHa JeJICHUs
MIPUKPETIAETCS K HEHTPUOJIN Ha MOJIKOCE KIETKH, BTOPOIl — K LIEHTPOMEPE XPOMOCOM.
IHepBuynasa crpykrypa JHK — mnocinenoBarenbHOCTh HYKJIEATUIOB, CBSI3AHBIX MEXIY
coboit 3a cuer QochomudrdupHeix cBsize. Kaxkapldi mociaeayromuii  HYKICOTH]
MIPUCOCIUHSIETCS K MPEABIAYIIEMY IMOCPEACTBOM THAPOKCUILHON HPYMIBI TPETHETO0 aToMa
yTJepo/ia IEHTO3BI C IIOMOMIBI0 OCTATKOB (POCHOPHON KUCIIOTHI.

IlepBu4HbIe 1U30COMBbI — HEAKTUBHBIE JIM30cOMbl. OHM 00pa3oBaHHBbI anmnapaToM [oabmxu
U CoJIep’KaT B CBOEM cocTaBe ()epMEHTHI, He oOiajaromnire pepMEeHTATUBHOW aKTHUBHOCTBIO.
Io10BBIE XPOMOCOMBI — XPOMOCOMBI, Pa3IUYHbIC JJII TEHOTHUIIOB MYXCKHX M KEHCKHUX
0CO0eH.

[osyunTerpajibubie 0ejku — O€lIKH, KOTOphIE MPOHUKAIOT B TOJILY (POChOIUINIHOTO
Oucinoss Ha  pa3IMyHyl0 [IyOMHY, HO HE  MpOXOJIAT CKBO3b €€  TOJIIY.
HNuTerpanbHble 0eJIKU — OCJIKH, KOTOPBIC MPOXOIAT yepe3 BCIO TOJILY (OCOTUTTHIIHOTO
CJIOSI MEMOpaHBI.

IIpuxkpenieHHble pHOOCOMBI — pUOOCOMBI, KOTOpble cBs3aHbl ¢ KaHamamu OIIC.
IMosmcaxapuapl — CIOXKHbBIE YTJIE€BOJbI, OMOMOIMMEPHI, COCTOSILINE U3 MOHOMEPOB —
OCTaTKOB TMpocTeHmux yrieBoAoB. I[lomucaxapuabl HE CIOCOOHBI PACTBOPSTHCS B BOJE,
HE CIOCOOHBI 00pa30BbIBATh O(OPMIICHHYIO KPUCTAUIMYECKYIO CTPYKTYPY, CIAJIKHA BKYC
JUIA TIOJIMCaxapuI0B He XxapakTepeH. Hanbosee BaKHBIMU MPECTaBUTENSIMU MOJIMCAXapUIOB
SIBJIIOTCSI Kpaxmall, IeJUTI0NI03a, TiaukoreH. Kpaxman u riiMKoreH — pe3epBHBIE YTIIEBOIbI
pacTeHuii U >KMBOTHBIX COOTBETCTBEHHO, LIEJUIIONIO3a SIBJISETCS CTPYKTYPHBIM YTJIEBOJOM
KJIETOYHBIX CTEHOK PAaCTUTEIbHBIX KJIETOK.

Ilopoaa, copr, WITAMM — 3TO CO3JaHHBIE YEJIOBEKOM C IOMOIIbI0 METOAOB CEJEKIUU
MOMYJISIUM  JKUBOTHBIX,  pPAacCTEHUH, MHKpPOOpra- HHU3MOB, KOTOpble  001amaroT
HEOOXOMMBIMHU JIJISl YEJIOBEKA TMPU3HAKAMM, 3aKPEIIIEMbIMH HACIEACTBEHHOCTBIO B ALY
MOCJIETYIONTUX TIOKOJICHUH 0COOCH.

IIpuznak — nr06as xapaKTepUCTHKA JaHHOTO OpraHu3Ma.

IMosmcombl — KOMIUIEKCHI pubOcCOM, KOTOpble oOpa3yroTcst  [uisl  oOecredeHus
npoleccoB OMocuHTEe3a OenKa.

IMomyssinusi — COBOKYNHOCTh 0OCOO€W OmpeAeNeHHOro BHAA, KOTOpbhle OOBEAMHEHBI
TeppUTOpUEH MPOKUBAHUS U U30JIMPOBAHBI TAKUM 00pa30M OT APYTUX 0COOEH TOTO ke BUA.
IlepBuuHasi CcTPpyKTypa O€JKOBOH MOJIEKYJbl — MOJUIENTUAHAS LE€Nb C JUHEHHOU
MOCIIE0BATEIHHOCTHI0O AMUHOKHUCIIOT, CBSI3AHHBIX MEXKIY cO00i1 3a CUeT MeNTUTHOW CBSI3U.
PubocomanbHasi PHK (p-PHK) — OJINH u3 KJIACCOB PHK KJICTKH.
PHK  pacnonaraercs B pubocomax, y4acTBYyeT B OouocuHTe3e Oenka.
Pubocombl — HemeMmOpaHHBIE OpraHeiljibl, OCHOBHOM (YHKIHEH KOTOPBIX SBISETCS
ydyacTHe B Ipoleccax OuocuHTe3a Oenka. B cTpykType puOOCOMBI BBIIEISIOT [IBE
cyObenuHuIbl (OoMbInast ¥ Manas), IpeJCTaBIAI0T co0oi koMIieke pudocomanbHoit PHK u
Oenka.

Pemummkanusas — mpouiecc oOpa3oBaHus HOBBIX komuid Mmonekynbl JIHK na wMarpuie
marepuHckon JIHK.

PyaumeHTbl — OpraHbl, KOTOpble paHee ObUIM XapaKTepHbl [ OpPraHu3MOB, a B
HaCTOsIIIee BPEMS yTPATUIIU CBOE 3HAUECHUE.

PexoMOuHaHTHBIE 0€00M — 0CcOOM, B 00pa3oBaHMM KOTOPHIX MPUHUMAIOT Yyd4acTue
KPOCCOBEPHBIE TaMETBHI.
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PHK — OwuononuMep, CTPYKTypHOW €IMHMIIEH KOTOPOTO SIBISIETCS PHOOHYKICOTHI.
UMETh PyTrue KOMOMHALIUH CLEIUICHHBIX TPU3HAKOB IO CPABHEHHIO C POJAUTEIHCKUMHU.
PecHMYKM M JKITYTMKM — OpIaHEJUIbl JABM)KEHHUS KIETOK, COCTOSIIHE U3 MHKPOTPYOOUEeK.
Penatypauusi — mpouecc BOCCTAHOBICHHS CTPYKTYPHOH  opraHM3anuu  OJIKOBOM
MOJIeKyNbl.  PeHarypamusi ~ BO3MOXKHAa  TOJBKO  NpPH  OOpaTMMO  JeHaTypaiuu.
CTpykTypa 6e1K0BOIi MOJIEKYJIbl — CII0KHAs POCTPAHCTBEHHAS CTPYKTYpa, o0Janaromias
[IEPBUYHBIM, BTOPUYHBIM, TPETUYHBIM U YETBEPTUYHBIM YPOBHIMH OpraHU3aLUU.
CBoOoanbie pudocoMbl — pUOOCOMBI, HE CBSI3aHHBIE C JPYTMMU KOMIIOHEHTaMu
KIIETKU.

Cenexknuusi — Hayka, H3ydYarollas BO3MOXXHOCTU IOJYYEHHUsI HOBBIX TOPOJ >KUBOTHBIX,
COpPTOB pAacCTEHMil, ILITAMMOB MHKPOOPraHU3MOB, C IPU3HAKAMH, KOTOPbIE HEOOXOIUMBI JIJIs
YeJIoBeKa.

CioxXHble JMNHMIbI — BEIIECTBA, COCTOSIIUE M3 OCTATKOB MKUPHBIX KHUCIOT, CIMPTOB U
JIOTIOJIHUTEIbHBIX KOMIIOHEHTOB (ocTaTtka (ocOpHON KHUCIOTH Y (POChHOIUNUI0B HIH
YIJIEBOJIHOTO OCTaTKa Yy TIUKOJIUMUIOB). 3HadeHHe (POCQOTUMUIOB U TIUKOJIUITHIOB —
ydactue B 00pa30BaHUM KJIETOUYHBIX MEMOpaH.

Cradnau3upyromuii 0Té0p — €CTECTBEHHBII 0TOOp, KOTOPBIM JEHCTBYET B OTHOCUTENILHO
CTaOWJIBHBIX YCJIOBUSAX CpPEebl M HAIllpaBJIEH Ha COXpPAaHEHHE CPEeHUX 3HAUEHUN NpU3HAKa C
AIMMHUHAIMEN KpalHHUX €ro NpOSBICHUM.

CuenJieHHOe HacJieloOBaHMe — COBMECTHOE HACJIEIOBAHWE T'€HOB, PACIOJOXKEHHBIX B
OJTHOM Xpomocome. ['eHbl MpH CHEIUVIEHHOM HAacjeJ0BaHWU Ha3bIBAIOTCS CIETNIEHHBIMU.
[Ipu cremnyieHHOM HaclleJOBAHUHU MOXET MPOUCXOAUTH 00pa30BaHME IBYX BapHAHTOB raMeT:
KPOCCOBEPHBIX 1 HEKPOCCOBEPHBIX.

TepMmoperyasinusa — crocoOHOCTh OpraHu3Ma oOecleduBaTh MOJJEPKaHUE TeMIIEPATyphl
Ha ompezereHHOM ypoBHe. Bonma ob6namaer dyHKiueill TepMoperyssnuu 3a c4eT TaKHX
CBOMX IIOKa3aTelel, Kak BBICOKas YJIeJIbHas TEINIOEMKOCTb, TEIUIONPOBOJHOCTb, TEILIOTA
apooOpa3oBaHMUsL.

Tenodpaza — ¢a3za MHUTOTMUECKOIO  LUKJIA, KOIZA IPOUCXOAUT JEKOHAEHCAIUs
XpOMOCOM, BOCCTAQHOBJICHHE  HCYE3HYBIIHUX AJPBILICK, ANepHOH  MeMOpaHbI
HEMOCPEJCTBEHHO JEJICHHE IUTOIUIa3Mbl KIETKH.

Tpernii 3akon Menaeyasi: Py CKPENIUBAHUM TE€TEPO3ZUTOTHBIX OCOOCH, HMEIONIUX JBE U
Oosiee mapbl aJbTEPHATUBHBIX NPU3HAKOB, HAcJEIOBAaHHWE IPU3HAKOB INPOUCXOAUT BHE
3aBUCUMOCTH UX JApYyr oT apyra. Tperuil 3akoH MeHnens He SBJISIETCS CIIPAaBEUIMBHIM B
CllydyasiX CLEIJICHHOI'O HACJIEeJOBAHUS T€HOB.

Tpernunasi crpykrypa JAHK — xommiekc apoitHoi crmupanu JIHK ¢ rinoOynspHeimu
OenmkaMu.

Tenodgaza 2 — ananornyna tenodaza MUTO3a.

Tpancnopthas PHK (1-PHK) — cBs3bBaer cneunduuHyro a1 Hee aMHMHOKHCIOTY,

TPAHCHOPTUPYET €€ K MecTy OMocuHTe3a Oelika.

Tenodaza — daza Mmeiio3a, BO BpeMs KOTOPOH HPOMCXOIUT BOCCTAHOBJIEHHE SIIEPHOM
MeMOpaHbl U JIeJICHUE IUTOIIA3Mbl KIIETKH.

Tensora mnapoo6pa3zoBanus —  (GU3MYECKOE  TOHATHE, KOTOPOE  XapaKTepu3yeT
KOJINYECTBO HEOOXOMMOro Terya JUlsl obecriedyeHusl mepexosia BellecTBa B IapooOpasHoe
COCTOSIHUE.

Tensora mnnasjeHuss — (Qu3nyeckoe TMOHATHE, KOTOPOE XapaKTepu3yeT KOJIMYECTBO
SHEpPIrUM, HeoOXOoAMMOe Ui TPEBpAIICHUS KPUCTAJUIMYECKOHM (OpMBI BellecTBa B
KHUJIKOCTh. Boja oOnajgaer BBICOKMMM IMOKa3aTeNsIMM yJIEJIbHOM TEMJOTHl IUIaBJICHHUSA, B
CBSI3M C YeM YMEHbBIIAeTCs BEPOSTHOCTh THOENU KIETKHM B pe3yjibTaTe €€ 3aMep3aHusl.
Tpernunasi cTpykTypa O0€JKOBOi MOJIEKYJIbl — CTPYKTypa OCJIKOBOM MOJIEKYIIbI,
o0pa3ylomascs 3a cyeT HaJOXKEeHUs OJHUX YacTed crupaiu OSIKOBOM MOJIEKYJIbI Ha JIpyTHe,
(bopMHPOBaHUS MEXKLy STUMH YaCTSIMU Pa3IMYHOTO PO CBSA3EH: BOAOPOJAHBIX KOBATEHTHBIX
MOHHBIX, JUCYIb(OUIHBIX (TIPU HATMYUU AMUHOKHCIOTHI IUCTENH), TUAPOPOOHBIX.
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YaejqbHasi TeNJIOEMKOCTh — (puU3nyecKkoe TMOHATHE, KOTOPOE XapaKTepH3yeT H3MEHEHUE
TEMIIEpaTypbl BEIIECTBA IpPU TMOJYYEHUH WM OTAAYE MM ONPEIEIIEHHOIO KOJIMYECTBa
TEIUIOTHI.

YrieBoabl — OpraHMYECKUE BEIIECTBA, COCTOSIIME M3 YIVIEPOJa, BOJOPOJA U KUCIOPOA.
YJIbTpaMHKpPO3/1eMEeHTbl — XHMHMUYECKHUE D3JIEMEHTHI, COJAECpKaHUE KOTOPbIX B KIIETKE
He3HauuTenbHO. WX  (usmonormyeckoe 3HaueHHE B OCHOBHOM He YcCTaHOBieHO. K
YJIBTPAMHUKPOIJIEMEHTAM OTHOCAT cepedpo, 30J10TO, PTYTh U Jp.

®eHoTHN — BCE NTPU3HAKU JAHHOTI'O OpraHU3Ma.

®epmeHT-CyOCTPATHBI KOMILIEKC — COEIMHEHUE, 00pa3ylolieecs IpU B3auMOJICHCTBUU
cyOctpata u (depMeHTa, 4TO HEOOXOAUMO JUIsl 0OOECTIeYeHUsT KaTaIu3UPyeMON peakivy. 3a
CUeT HAJIMYMs aKTUBHOTO IIeHTpa (pepMeHTa, KOTOPhIii W B3aMMOACHCTBYET C CyOCTpPaToOM.
CrnemmduuHocTh (PepMEHTOB 0OECTIeUYMBACTCS ONPEICICHHONH CTPYKTYpOW €ro akTHBHOTO
LIEHTPa, KOTOPBIM JIOJKEH COOTBETCTBO- BaTh CTPYKTYype MOJIEKYJbl cyOcTpara Mo
MPUHIUITY «KJIIOU-3aMOK).

doTocuHTe3 — TIpoIecc 00pa30BaHMS PHEPTHU XUMHUYECKHX CBS3€H M3 CBETOBOM PHEPrUU
U UCIOJIb30BaHUE €€ i 00ecTeueHus MpoLeccoB 00pa30BaHUil COeTMHEHUIN OpraHMYeCcKOi
MIPUPO/IBI.

duzunosioruyeckass aganranus — o00ecleYeHHe IOCTOSHCTBA BHYTPEHHEH  cpesbl
OopraHu3Ma MoJi BIMSHUEM BHYTPEHHEH cpenbl OpraHusma.

depmeHTHI — BellecTBa OENKOBOIM MPUPOABI, 32 CUET HAIWYHMS KOTOPHIX OOecreyuBaeTcs
YCKOpEHHUE pEeaKlMi, MPOTEKAIOIINX B OpraHU3Me.

doTocUHTE3 — O3TO OJHA U3 peakUudl MJIaCTUYeCKOro OOMEHHOro Tpoliecca,
npeoOpa3oBaHWEe CBETOBOM DSHEPTMM B DHEPIHI0 XUMHUYECKHUX CBS3€H, KOTOpas 3aTeM
UCIOJIb3YyeTCs sl 00pa3oBaHMsI OPraHMYECKUX COEOUHEHHM W3 BOJbI M YIJIEKUCIIOro rasa.
Boga mpuHuMaer akTHBHOE y4acTue B mporecce (OTOCHHTE3a, OHA SBJISETCS UCTOUHUKOM
BOZIOPOJIa ¥ IOHOPOM KHCIIOpPO/a.

XHUMHYeCKHE COeJUHEHUS] — COCAUHEHHMS, COCTOSAIIME U3 Pa3IMYHBIX XUMUYECKHX
3JIEMEHTOB. XUMHUYECKHE COCIUHEHUS MOTYT HMMETh OpPraHMYecKyl0 W HEOPraHHYECKYyIO
npupoay. B 3aBUCUMOCTH OT KOJTMYECTBA XUMUYECKHUX AJIEMEHTOB B KJIETKaX OPraHU3MOB HX
MIPUHSTO MO/Ipa3eATh Ha Makpo-, MUKpO- U yIbTPaAaMHKPOAIJIEMEHTHI.
XeMOCHHTEe3 — TIPOIECC OKHCIEHUS HEOPraHMYEeCKHX BEIIECTB M HCIIOJIb30BAHUS
MOJIyYEHHOI B pe3yJbTaTe 3TOr0 SHEPTHU ISl CHHTE3a OPTaHUYECKUX COCTMHEHHH.
XpoMaTHH — KOMIIOHEHT fJipa JyKapUOTHYECKOM KieTku. [lo Xumuueckoil mnpupojme
XpOMaTHH TMPEJACTaBIseT COOOM J1e30KCHpPUOOHY-KIeomnmpoTeua. B 3aBucumMoctu Ot
0COOCHHOCTEH CTYKTYphl XpOMaTHHA MPUHSATO BBIIENSTH 3y - U TETE€POXPOMATHH.
XpoMOcOMBbI — TOCTOSIHHBIE CTPYKTYPHbIE KOMIIOHEHTHI AIpa 3YKapHoT. 3a CUeT Haluuus
XpPOMOCOM OCYIIECTBJISIOTCS COXpAaHEHUE U peanu3alysi TeHEeTHUYeCKOn

Huxn Kpebdca (nmukja TpUKapOOHOBBIX KHCJOT) — IOCIEAOBATEIBHOCTD  pEaKLUN
(epMEHTaTUBHOIO PACHICTNIEHUS MUPOBUHOTPAIHOMN KUCIOTHI 10 YTIEKUCIIOTO Ta3a U BOJbI
c oOpazoBanuem osHeprun B Bujge AT®. Peaknum 1nukina TpUKApOOHOBBIX KHUCIOT
OCYIIECTBIISIIOTCA B MAaTPUKCE MUTOXOHAPUH.

Hurtockener — cucreMa TpabeKy1, MUKpPOTpYyOOUeK, MUKPO(HIaMEHTOB,
00yCNaBIMBAIOUINX OMNpeAeTeHHYI0 (OpMy KIETKH, OCOOCHHOCTH  IPOIIECCOB  €e
MepeMeleHus, JAeJCHHs, TepeMEIICHs] OPraHOMIOB U PA3TUYHBIX XUMHUYECKHX BEIECTB
BHYTPH.

HuTonaazmMa — 00s3aTeNbHBI  KOMIIOHEHT KIJIETKH, COCTOSIIIMH M3  HECKOJBbKUX
KOMIIOHEHTOB: THAJIOIIA3MBbl, OPraHeJll U BKIFOUYEHU.

HuronnasmMaTrnyeckas MeMOpaHa — OJUH U3 OCHOBHBIX KOMIIOHEHTOB KJIETKH JyKapHuoT.

HI/ITO.TIOFI/IH — HayKa, 00BEKTOM N3YUCHUA KOTOpOﬁ SIBIISIETCSA KJIETOYHBIM YPOBCHBb
OopraHu3anuu. HI/ITOJ'IOI"I/ISI HU3y4acT KIICTOYHOC CTPOCHHC, XHUMHUYECKHM COCTaB KJIICTOK,
(bI/I3I/IOJlOFI/I‘leCKI/Ie IMPpOLECCHhI, MMPOTCKAOIIUC B HUX n T. .

34



IuTorenernyeckuii MeToJ — METOJl I'€HETHKH 4YEJIOBEKA, B OCHOBE KOTOPOIO JaHHBIE O
(bopMe U CTPYKTYpe XPOMOCOM B HOPME H ITPH NATOJIOTUYECKUX N3MEHECHHUSX.
YerBepTHuHasi CTPYKTYypa 0eKOBOHl MOJIEKYJIbl — CTPYKTypa O€JIKOBOI MOJIEKYJIbI,
NpPEACTaBIAOMAs COO0M  CIOXKHYIO IPOCTPAHCTBEHHYIO  OPraHHM3alHdI0  HECKOJBKHUX
MOJUMENTUAHBIX [eNel, CBSI3aHHBIX MEXIy CcOo00il 3a CueT pa3iMyHbIX XHUMHYECKHX
CBS3EH.

JHIOIJIABMATHYECKUI PEeTHKYJIYM (IHAOIUIA3MATHYECKasl CeThb) — OPIraHOM] KJIETKU
9YKapuoT, B CTPYKType€ KOTOPOIO BBIIEISIOT IMOJIOCTH, LMCTEPHBI, KAHAIbLA, KOTOPbIE
obpazoBanbl MeMOpanamu DIIC.DH0MIa3MaTHYECKUN PETUKYIIYM UMEET CBS3b C alllapaToM
l'onbmxu u siaepHOl MeMOpaHOM.

JyXpPOMATHH — aKTHUBHbBIN B F'€HETUYECKOM OTHOLIEHUH XpoMaTuH. OH JEKOHJEHCUPOBaH,
UMeEeT HUTEBHUJIHYIO CTPYKTYpY, npu OKpalIMBaHUU ornpeensercs
ciabo. I'erepoxpoMaTHH — HEAKTHUBHBI B TE€HETHMYECKOM OTHOLIEHWH XpoMmaTuH. OH
KOHJICHCUPOBAH, YIUIOTHEH, IpH OKpallMBaHWU OOHApY)KMBAaeTCsl B BHUJAE TJIBIOYATHIX
CTPYKTYP.

JyKapuoTHUYecKHe KJeTKH — KIETKHU, TeHETUYECKUI MaTepuan  KOTOpPhIX HMeEeT
CTPYKTYpHYIO OpraHM3allli0 B BHJE SIAEPHOrO ammapara, KOTOpPbIH B CBOEM COCTaBe
COJIEP’KUT JABYXCIOHHYIO SIEPHYIO MeMOpaHy, OKpYKaIOIIyI0 XpOMAaTHH, SJPBILKO U
KapHuoILIa3My.

JBOJIOIUSA — W3MEHEHHE CHCTEMBl CO BPEMEHEM NoJ aedcTBHEM (aKTOpOB Cpelbl, B
pe3ynbTare KOTOpOrO OHa MpHOOpeTaeT HOBBIE CBOMCTBA, NMEPEXOIUT Ha HOBYIO OoJjee
COBEpUICHHYIO CTYNEHb DPa3BUTHSL.

JHeprusi aKTUBallMH — TO KOJMYECTBO HEPTUH, KOTOPOE HEOOXOAMMO, UYTOOBI peaxkius
Hayaach. depMeHTHI o0ecrieurnBaroT CHIDKEHHE SHEPrUu aKTUBaIUU.
IK30IUTO3 — IPOIECC MOCTYIJICHHS BEIIECTB BHYTPh KIETKH.

JBosouroHHass Teopus Y. JlapBMHA — ydYeHHE O MPOUCXOKICHUU PANTMYHBIX BHUIOB
OpPraHU3MOB IIyTEM COBEPILIEHCTBOBAaHUS B pe3ysbTaTe JACUCTBUS TPEX HSBOJIIOIUOHHBIX
(akTOpOB: HACIEICTBEHHOCTH, H3MEHYUBOCTH, €CTECTBEHHOTO OTOOpA.

Snpo — OCHOBHOM  KOMIIOHEHT KIETKH JYKapHOT, COCTOSIIMN W3 JABYXCIOWHOMN
saepHOi MeMOpaHbl, Kapeoria3Mbl, XpOMAaTHHA U SAPBIIIEK.

SnpbIIKO — KOMIIOHEHT si/ipa, paclojlaralolluiicss B €ro KapuorasMe W 10 CBOEH
CTPYKType MPEICTaBIISIFOIIHIA co0oii PUOOHYKIICOTIPOTEHI.

15. OCOBEHHOCTH PEAJIN3ALIIMU JUCHUIIJIMHBI JIS1 UHBAJIMAOB 1
JIML C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 31OPOBbsA

B cooTBeTcTBHMM ¢ METOAWYECKUMH peKoMeHmarusMu MwuHoOpHayku P® (ytB. 8
anpens 2014 r. Ne AK-44/05BH) B Kypce Mpeanoiaraercs HCIOJIb30BaTh COLUAIBHO-
aKTUBHbIE U  pe(]rIeKCHBHbIE METOAbI OOYYEHHS, TEXHOJIOTUHU COLUOKYJIbTYPHOU
peabunutanuu obydaromuxcs ¢ OB3 ¢ menpio Oka3aHHs TOMOIIM B YCTaHOBJICHUU
MOJTHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH.

OOydeHue nHIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS OCYIIECTBIISIETCS C
y4eTOM HWHIUBUAYAIbHBIX TCHUXO(PU3NYECKUX OCOOEHHOCTEW, a Al HMHBAIUAOB TaKXKe B
COOTBETCTBUU C UHIUBUAYATbHON IPOrpaMMOi peaOuiInTaluyu HHBAJIN/IA.

Jia M ¢ HapylieHMeM cJyXa BO3MOXHO IpeloCTaBiieHHe WH(pOpMaluu
BU3YQJIbHO (KpaTKUH KOHCIIEKT JIEKLIUH, OCHOBHAas W JONOJHMUTENbHAs JUTepaTypa), Ha
JEKLIMOHHBIX U IMPAKTUYECKUX 3aHATUAX JOIYCKAaeTCs NMPHUCYTCTBHE ACCUCTEHTA, a TaK K€,
CYpPJIOTIEPEBOAUUKOB U TU(IIOCYPIOTIEPEBOAUUKOB.

OneHka 3HaHMI CTYJIEHTOB Ha NMPAKTUYECKUX 3aHATHSAX OCYIIECTBISETCS HAa OCHOBE
MIMCBMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIPOCHI, TUCBMEHHO BBINOJHEHHBIX MPAKTHUUECKUX
3aJaHuH.
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Jlokmaz Tak e MOXKeT ObITh MPEJOCTaBlIeH B MUCBMEHHOW (opme (B Buae pedepara), npu
3TOM TpeOOBaHMS K COJCPKAHUIO OCTAIOTCS TEMH XKe, a TPeOOBAaHHA K Ka4eCTBY H3JIOKCHHS
MaTepuaia (TIOHATHOCTh, KAYeCTBO PEUH, B3aUMO/ICHCTBHE C ayTUTOPUEH U T. 1) 3aMEHSIOTCS
Ha COOTBETCTBYIOIIME TpeOOBaHMA, NMPEIbSBIEMBbIE K MUCBMEHHBIM pPaboTaM (KadyecTBO
oopMieHHsT TEKCTa W CIUCKA JUTEpPaTypbl, TPAMOTHOCTb, HAIWYHE HIIIIOCTPAIIMOHHBIX
MaTepuaoB U T.1.)

C y4eroM COCTOSTHHSI 37J0POBbSI MPOCMOTP KHHO(MHIBMA C TOCIEIYIONIUM AaHAJTHN30M MOXKET
ObITh  TpoBeneH  JomMa  (HampuMep, TNpH  HEOOXOJUMOCTH  JIOTIOJHHU-TEILHOU
3BYKOYCWJIMBAIOIIEH ammaparypsl (HaymIHUKH)). B Takom ciydae CTyAEHT MpenoCTaBiseT
MMUCHMEHHBIN aHAIIN3, COOTBETCTBYIOIINN PEABSABISIEMBIM TPEOOBAHHUSM.

[IpomexxyTouHass arrectanusi Uil JIML C HAPYLICHUSMHU CiIyXa IPOBOJHUTCS B
MUCHbMEHHOW (opMe, TpH OSTOM HCIOJB3YIOTCS O0OLIMe KpUTepUH oneHuBaHus. [lpu
HEOOXOIMMOCTH, BpEMsI IIOATOTOBKHU HA 3a4€T€ MOXKET OBITh YBEIMYEHO.

Jdns W ¢ HapylmieHueM 3peHHsl JIOMyCKaeTcs ayAualbHOE IPeIoCTaBICHUE

nHbopManuu (HaIpuUMep, C HCIOJIB30BAHWEM MPOTPAMM-CHHTE3aTOPOB peuH), a TaK Ke
WCTIOJB30BAHME HA JICKIUAX 3BYKO3AIHCBHIBAIOIIUX YCTPOWCTB (AMKTOGOHOB U T.I.).
JlomyckaeTcsi TpPHUCYTCTBME HAa 3aHATHIX AacCHUCTEHTa (TIOMOIIHHMKA), OKa3bIBAIOIIETO
oOyyaroummMcsi He00X0AUMYIO TEXHHUUECKYIO TOMOIIIb.
OrneHKa 3HaHUH CTYJICHTOB Ha CEMHHAPCKHX 3aHATHAX OCYIIECTBISIETCS B yCT-HOU (opme
(kaKk OTBETHI Ha BOMPOCHL, TaK W TpPaKTHYECKUE 3amaHus). [Ipm HEOOXOAUMOCTH aHaIM3a
¢mIpMa MOXeT ObITh 3aMEHEH ONHMCAaHUEeM CUTYaIlMd MEKITHHYECKOTO B3aUMOJCHUCTBUS (Ha
OCHOBE OITBITA PECIIOHJICHTA, XY0KECTBEHHON JIUTEPa-TYPHI U T.1.), TIO3BOJISIONIIM OLEHUTH
CTeTeHb C(POPMHPOBAHHOCTH HABBIKOB BIIQJICHUS METOJaMH aHalW3a ¥ BBISBICHUS
cienu(UK GYHKIMOHUPOBAHUS U PA3BUTHSI NICHXUKH, MTO3BOJISIONIMMHU YYUTHIBATh BIIMSTHHE
STHHYeCKHX (akTopoB. [Ipw mpoBe-ACHWH TPOMEKYTOYHOW AaTTECTAlMHM JUIs JIMIl C
HapyIIEHUEM 3pEHHS TeCTHPOBAaHHE MOXET OBITh 3aMEHEHO Ha YCTHOE coOeceOBaHUE IO
BOIIPOCAM.

Jlnna ¢ HapylmieHHMSIMH ONOPHO-JABHIaTeJbLHOT0 amnmapara He HYXIATCI B
0CcO0BIX (hopMax TpeaocTaBleHUs y4eOHBIX MaTepuasioB. OIHAKO, C y4E€TOM COCTOSHUS
3I0OPOBbSI YacCTh 3aHATHH MOXET OBITh peajr30BaHa JUCTAHIIMOHHO (TMPU TIOMOIIU CETH
«uTepHeT»). Tak, Mpu HEBO3MOXKHOCTH MOCEHICHUS JICKIIMOHHOTO 3aHATHUS CTYACHT MOXET
BOCIIOJIB30BAThCSI KPATKUM KOHCIIEKTOM JICKIIHH.

[Ipy HEBO3MOXXHOCTH TIOCCIICHHS NPAKTUYECKOTO 3aHATUS CTYIEHT JOJDKEH

MPEJOCTABUTh TMMHUCHhMEHHBIH KOHCIEKT OTBETOB HA BOIPOCHI, MUCHBMEHHO BBITIOJHEHHOE
MPAKTUYECKOE 3a/IaHUE.
Jlokman Tak e MOXKeT ObITh MPEeAOoCTaBlIeH B MUCbMEHHOW (opme (B Buae pedepara), npu
3TOM TpeOOBaHHS K COJCPKAHUIO OCTAIOTCS TEMH XKe, a TPeOOBaHMS K KA4eCTBY M3JIOKCHHUS
MaTepuaia (IOHATHOCTb, KAYeCTBO PEUM, B3aUMO/ICHCTBHE C ayTUTOPUEH U T. 1) 3aMEHSIOTCS
Ha COOTBETCTBYIOIIME TpPeOOBAaHMUsS, MPEIbSBISAEMbIE K MMHUChMEHHBIM paboTaM (KayecTBO
oopMIICHHS TEKCTa W CIUCKA JIUTEPATypbl, TPAMOTHOCTb, HAJIMYHE HIUTFOCTPAIIMOHHBIX
MaTepuasoB  T.1.).

[IpomexxyTouHasi arTecTainusi JUiss JHIl C HapyIICHUSMH OIOPHO-JBUIaTEeIbHOTO
amnmapara TpPOBOJUTCS Ha OONIMX OCHOBaHHSX, NMPH HEOOXOJAMMOCTH IIpoleaypa 3aueTa
MO>KET OBITh peaTN30BaHa AUCTAHIIMOHHO (HAMPUMeEp, MPU OMOIIHU ITporpaMMel Skype).

JU1st 3TOro 1Mo JOrOBOPEHHOCTH C MpenojaBaTeieM CTYAEHT B OIpelesIeHHOE BpeMs
BBIXOJUT Ha CBs3b JUISI IPOBEACHUS MpOLEAyphl 3aueTa. B TakoMm ciyuae 3ader ciaercs B
BUJe coOeceoBaHUs MO BompocaM (cM. GOpMbI MPOBEACHUS MPOMEKYTOUHOM aTTecTaluu
JUIS JIUI] C HapyHIIEHUSMH 3peHus). Bompoc M mpakThueckoe 3aJaHue BBHIOMPAIOTCS CaMUM
IIPeroiaBaTesieM.

HpI/IMe‘{aHI/ICI @OHIBI OLICHOYHBIX CpCACTB, BKIHOYAIOIIUC THUIIOBBIC 3aJaHHUA U MCETO/bI
OLCHKH, KPUTCPHUU OLCHUBAHHA, IMO3BOJIAIOINUC OLCHUTH PE3YyJIbTAaTbl OCBOCHUA JIaHHOM
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mucHHUIuIMHbl oOydaromumucs ¢ OB3 moryt BxoauTs B coctaB PIIJ] Ha mpaBax OTaeNbHOTO
JIOKyMEHTA.

[Iporpammy cocraBui:

H.B. AMocoBa, I0IeHT OTAeIeHUS OMOTEXHOIOTHH, K.0.H.

Peuensenr:

E.P. JIsnyHOBa, TOIIEHT OTACICHHs] OMOTEXHOJIOTH1, K.0.H.
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