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[enu v 3a7a4n JUCTIUTUTAHBI

2. IlepeueHb TUIAHUPYEMBIX pE3yJIbTaTOB OOyYEHHS 10 TUCIUIUIMHE,
COOTHECCHHBIX C  IUIAaHUPYEMBIMU pe3ylibTaTaMd  OCBOCHHS
o0pa3oBaTeIbHON MPOTPAMMBI

MecTo AUCIHMILTUHBL B CTPYKTYype 00pa30BaTeIbHON MPOTrPaMMBbl

O0beM TUCIUIUIMHBI B 3a4€THBIX CJWHHUIAX C YKa3aHHEM KOJINYEeCTBA
aKaJIEeMUYECKNX YacoB, BBIICICHHBIX Ha KOHTAKTHYHO paboTy ¢
oOydJaronuMucs ¢ mpemnojaaBaTesnieM (IO BHUJaM y4eOHBIX 3aHATHNA) M Ha
CaMOCTOSITENIbHYIO pabOTy 00yYaronuxcs

5. ConepxaHue AUCHUILIAHBI

~w

5.1. Pa3nennsl QUCHMIUIVMHEI Y BUIIBI 3aHSITAN B yacax

5.2. TemaTuuecKuil MIaH JEKIUN

5.3. Tematmveckuii miuaH NpPaKTUYECKUX (Ja0OPaTOPHBIX, CEMHHAPCKUX)
3aHATHI

5.4. Copneprkanue pa3ieioB TUCIUTLTUHBI

6. llepeuenp y4yeOHO-METOAMYECKOTO OOECTIEUCHUS CaMOCTOSITENIbHOM
paboThI
7. ®OHJ OLIEHOYHBIX CPEACTB
7.1. TlepeyeHb KOMIETEHIMHA C yKa3aHUEM JTanoB uX (OPMHUpPOBAHUS B
mpoliecce OCBOEHUsI 00pa30BaTEbHON MPOrpaMMbl
7.2. Onrcanue noKa3aTene 1 KpPUTEPUEB OLICHUBAHUSA KOMIIETCHIUN 7.3.
TurnoBbie KOHTPOJIBHBIE 3aJIaHUS
7.4. MeTtoauka OlICHUBAaHUS 3HAHUM, YMEHUHN, HABBIKOB
8. NepeyeHb OCHOBHOM U AOMNOIHUTENIBHOW y4ebHOM AnTepaTypbl,

HEOOXOIMMOM JIJISI OCBOCHHMS JUCIIATIIHHEI
9. Ilepeuennr pecypcoB HHGOPMAIMOHHO-TEICKOMMYHHKAIIMOHHOW CETH
«HTEepHEeT», HEOOXOAUMBIX JIJI1 OCBOSHUSI TUCITUTIIIUHBI

10. Meroauueckue yKazaHus 9 OOy4arolUXCS IO OCBOCHUIO
JIUCIIUTUINHEL.

11. UudopmarimoHHble TEXHOJIOTUU U IPOTPAMMHOE 0OecrieueHne

12. Onucanue MaTepUabHO-TEXHUYECKON 0a3bl HEOOXOIUMOUN UIA
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpolecca

13. OcobeHHOCTH peanu3aluu JUCHUIUIMHBL IS WHBAJIUIOB W JIMI[ C
OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3[0POBbBS

JlomonmHeHUs: ¥ U3MEHEHHS B pab04yI0 MPOTpaMMy JUCITUTUTHHBI.

1. Ieau u 3a7a9u AUCUUILIHHBI



Heab IUCHUIUIMHBI - O3HAKOMJIEHHE CTYJIEHTOB C 0a30BBIMU METOAaMU
UCCIICIOBAHUSI BAXKHEUIIMX  OMOMOJMMEpPOB KUBOW  KJIETKH, OCHOBHBIMU
MOJIEKYJIIPHO-OUOIOTHIECKUMHU MPOIIECCAMH, B3aMMOCBSI3SIMU MEXKTY
JUCHUTUIMHAMU, BXOISIIUMHU B KOMIUIEKC HayK O KH3HHU.

3agaum:

- O3HAKOMJICHHE CO CTPYKTYpPOM M CBOMCTBAMH HYKJIEHHOBBIX KHCIOT U
OEJIKOB M METOJaMHM HMX HCCIEOBaHUs, YTO TMO3BOJIIET B JayibHeliieMm Oosee
rIIyOOKO PaccMOTPETh TMPOIECChl, MPOTEKAIoUe C Yy4dyacTheM O€elIKOB U
HYKJIEMHOBBIX KHUCIIOT.

- O3HAaKOMJICHME C MaTepuajiaMi Hau0oJiee€ COBPEMEHHBIX MpoOIeM U
OTKPBITUH TI0 MOJEKYJSIPHOW OWOJOTHH, TMOCIEIHUX TOCTIKCHHSIX B 00IacTH
OMOJIOTMU HYKJIEMHOBBIX KHUCIIOT U 0ekoB B Poccuu u 3a pyOekom.

2. IlepevyeHb NIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHUS] MO JIMCHHUILIHHE,

COOTHECEHHBIX ¢ IUIAHUPYEMbIMHU pe3yJbTaTaMil  OCBOEHHUA
00pa3oBaTeJbHOI MPOrPpaMMBbI
[Ipoiecc  u3y4yeHuss AMCHMIUIMHBI  HampaBiieH Ha  (HopMuUpoBaHUE

CICAyronux KOMHCTCHHI/Iﬁ OIl BO u OBJIAJICHUC CJIICAYIOIIUMU PC3yJIbTaTaMH
06yquI/151 110 JUCHOUIIIINHC:

Komm Conepxxanue Paznen B pesynbprare uzydenus paszgena
€TeH- | KOMMETEHIUH (WX €€ | IUCIUILI | JUCHUILUIMHBI, 00€CIIeYHNBAIOIIETO
1005051 YacTH) VHBI, (dbopMHpoBaHKE KOMIIETEHUUU (WU
obecried | ee yacTu) 00y4aroIIMiiCs JOJKEH:
HWBArOIINA 3HATh YMETh BJIAJIETh
1 JTarnsl
(hopmup
OBaHUA
KOMIICTC
HIIUU
Pazgen 1. | CTpykTypH | pematsb
OIIK-5 | CIOCOOHOCTHIO TMPUMEHSTh | XUMUYECK | bIE 3a/la9u Ha | TJonstusmu
3HAHUE IPHHIMIOB | 1e ocHOBI | POPMYIBI | ompeescHue
KJIETOYHOM  OpraHusauuu | mojexkyms | BCCX HCPBUIHOH MOJICKYIIAPHO
OHoornyeckux OOBEKTOB, | pHOl KO“gHOHeHT HOCICNOBATCI | i Guonoruu;
6H0(I)I’I3HLICCKHX " 6I/IO_]'IOFI/H/I OB OCJIKOB BHOCTHU ecTe
n HYKJICUHOBBIX
OMOXMMUYECKHX OCHOB, HYKIGHHOB | KHCIOT u
MOJICKYJIAPHO
MEMOPAHHBIX MPOLECCOB H | Pasmen2. | ..\ rucnor GeITKOB;
MOJICKYJSIPHBIX Mounekynst | (ocroHBIE | 0GBACHHTH it Guosniornu B
MCXaHHU3MOB pHO- HYKJICOTU | CMBICI 0bIIaCTH HayK
KU3ZHCCATCIIBHOCTU onoyoruy | ml, KJTFOYEBBIX
eCKue AMUHOKHCI | 3KCHepuMeHTo | O XKHU3HH,
OTHI, B




IPOLIECCHI | BCTPEUAIOI] | MOJNEKYISPHON | CBA3H
necs B PHK | 6uonorumn
MOJIEKYJISIPHO
MHUHOPHBIE
HYKJIEOTH]T i GHOJIOTHH U
Bl), ux
XMMUH;
Ha3BaHUS,
TPUHIIATIBI mpoiiecce
OCHOBHBIX
peanu3anun
METOJIOB,
HCTIONB3ye TeHETHYECKOM
MBIX s
! WHpOPMaLUH;
HCCIIEN0Ba
HUS CTPYKTYpE U
HYKJIEHHOB F—
BIX KHCIIOT i
1 O€EJIKOB HYKJIEHHOBBIX
KHCJIOT U
OCIIKOB
OIIK-9 Pa3pen 1. METOIaMU
XumMmuyeck | © HCIIONB30BaTh | MCIIOJIb30BaHH
e OCHOBBI | 328KOHOMED | Ga3oBEbIe SI3aKOHOMEPHO
CIIOCOOHOCTBIO HCIIOJIB30BAaTh MOHeKy.Hﬂ HOCTAX IIpeaCTaBICHU CTCHu
0a30Bble  TPCACTABICHHA O pHOIE BOCIIPOU3BE | 5 o | Bocmpousseme
3aKOHOMEPHOCTSX eHis | HUS "
p e — A 3aKOHOMEPHOC
BOCIIPOM3BEACHHUS u WHIMBUIYA | TsIX HHIUBUIYaIb
WHIUBHUIYaJbHOTO  Pa3BUTHUS JILHOTO BOCIIpOM3BEZle | HOTO
OHMOJIOTHYECKHUX 00BEKTOB, Paznen 2. pa3BUTHUSA HUA W | Pa3BUTHA
METOJIbI TIOJYYCHUsI U PaOOThI Mounekyns | guonormue UHIMBUyalbH | OMOIOTHYECKH
C SMOpHOHABHBIME | PHO- CKHX Oro pasBuTHA | X 00BEKTOB,
00BbeKTaMu OMONOTHY | OOBEKTOB, | GUONOTUYECKH
€CKHe X 00BEKTOB
MIPOLECCHI
OIIK- Pasnen 1. | ctpoenue 00BSICHUTH MOHATUSAMU O
11 Xumpuueck | OCIKOBBIX | IPUHIIUIIBI CTPYKType
ue OCHOBBI | KOMIUICKCO | xypernyecko | FCHOMOB
Monekyns | B ro KoHTpojs | POKapuoT 1
o IIPUHHUM KapHuor,
5 pHOI P A0 | paboThl 2YKapHoT,
1709 MIPHHIMIIAX
CIIOCOOHOCTBIO  NIPUMEHATH | <0 o | (bepmenTo, PHHIL
COBpeMeHHLIe y4yaCTue B HpI/IHI/IMa}OH_I nepeaayun
NpEJICTaBIeHusT 00 OCHOBAX ) poneccax TCHETHICCKOH
Pasmen 2. | womm WX y4acTHE B
poBaH uHpopmanuu
OMOTEXHOJIOTHYECKUX 1| M
T OJICKYJIA | pg u | pealusalil | y3 moKoIeHMs
. | pHO- peanusanu | TCHCTUYCCKO | B 1IOKOJIEHUE;
MIPOHU3BOJCTB TeHHOM .,

POM3BOACTE, CHHOM | Gponormu | u 171 MeXaHHu3Max
HH)KG(?CPHI’L €CKHe TEHETHYECK | MHPOPMAIIMH | PEIIMKAIUK
HaHOOHMOTEXHOJIOTHH, mpotecchi | Off " JTHK;
MOJICKYJIIPHOTO nHpopman CBOpauMBaHK | KH3HEHHOM
MOJEIUPOBAHUS 1u; 4 GelKa. nukne JHK u

CTpOCHUE PHK-
OCHOBHBIX coJiepKaIInx
PEryIsSATOpH BHUPYCOB;

BIX MeXaHHu3Max
TeHETHYECK pEeKOMOMHAIH




nux
9JICMCHTOB

u JIHK;

IK-3

TOTOBHOCTBIO ITPUMCHSATH Ha
MIPOU3BOJICTBE 0azoBbIC
obmienpodeccruoHanbHbIE
3HaHUS TEOPUU M METOJIOB
COBPEMEHHOW OMOJIOTUN

Pazpnen 1.
Xumudgeck
1€ OCHOBBI
MOJICKYJIS
pHOI
ouonoruu

Paznen 2.
Monekyns
pHO-
ouoyiorny
€CKHe
TIPOIECCHI

METOIbI
pUMEHsE
MbIE TIpU
nabopaTtop
HBIX
UCClIeI0Ba
HUSX B
MOJICKYJISI
pHOM
OuoJIOTHH

MPUMEHSTh
METOIbI
71a00paTOPHEI
X HCCIIeN0Ba-
HUIB
MOJICKYJISIPHO
1 OMOJI0THH

HaBBIKAMHU
IPUMCHCHHS
METOJIOB
nabopaTopH
BIX
UCCIICIOBAHH
51 B
MOJICKYJISIPH
oif Guonoruu
Ha MPaKTHKE

3. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunivuaa

B1.B.OJI.3

«MonexynsipHast

OMOJIOTUSI»OTHOCHTCA K

BapuatuBHOM yactu bioka 1 «/{ucuumimasl (MOyJIH)» IporpaMMbl OakajgaBprara
U ABJIAETCS 00513aTEIbHON JUCIIATIIMHOM.

JHuciuninHa Oa3upyeTcss Ha 3HAHUAX, MOJIYYEHHBIX CTYJEHTAMU IpH
U3YYEHUU JHCLMIUIMH: XUMUS, TEHETHUKOW C OCHOBAMHU CEJIEKUUH, (PU3NOJIOTHS U
OMOXUMUS paCTEeHUI, MUKPOOUOJIOTHSI C OCHOBAMH BUPYCOJIOTHH.

3.1.  Pa3zgeabl AMCHUNIMHBI 1 MEKTUCHMILIMHAPHBbIE CBSI3H C
NOCJAeAY UMM JUCHUIIJIMHAMUA
Ne | HammeHnoBaHue NeNe pa3esioB n1aHHOM
/1 | 00ecmeYnBaAKOIINX JAUCHMILIMHBI, HE00X0AMMBIX JIsI
(mocJiexyromux) HU3YyYECHHUS MOCJIeTYIOINX
AUCIHHUILINH AUCIHMTILINH
1. buorexHonorus 1 2

4. O0beM IMCHUILIMHBI B 3a4€THBIX €IMHMIAX C YKA3aHHEM KOJIUYeCTBA
BbIJICJICHHBIX HA KOHTAKTHYI PpadoTry ¢

AaKaACEMHUIYECKHUX YacCoB,




00y4aromuMHuCs ¢ mpenoaaBaresieM (M0 BUAAM y4eOHbIX 3aHATHII) U HA
CaAMOCTOSITEJILHYI0 PAa00Ty 00y4aK0IUXCS
(108 gacog, 3 3a4eTHBIC CITUHUIIHI)

Ounas dhopma 00yyeHuUst

Bunapl ydyeOHOM pabOTHI
Bcero vacos Cemectp
8
AyIUTOPHbIE 3aHATHSA 72(16)* 72(16)*
(Bcero), B T.4.
Jlekiuu 36(8)* 36(8)*
Cemunapckue 3ansaTus (C) 36(6)* 36(8)*
CamocrosiTesibHAst 36 36
padora (CPC),B TOM uncie:
MOJTOTOBKA K 16 16
CEMUHAPCKUM 3aHATUSIM
CaMOCTOSITEJIbHOE U3YYEHUE TEM 20 20
IIpomexxyToyHas aTTeCTALUA 3auér 3auér
OO6m1ast Tpy10€MKOCTb, 108 108
YacChl 3 3
3a4ETHBIC CTMHUIIBI

()* - sausamus, nposooumvie 6 UHMEPAKMUBHBIX (POPMAX.

5. Conep:kanue JUCUUIJINHBI
5.1. Pazaeapl AUCHUIIMHBI M BUABLI 3AHATHH B Yacax
Ounas dhopma 00yueHuUs

Howmepa HaumenoBanue Bceero AyYJIUTOPHBIC 3aHATUA Cawmocr.
TeM pasienon 4acoB Jlexruu C3 pabota
1. XuMHYeCKHe 52(10)* 16(6)* 20(4)* 16
OCHOBBI
MOJICKYJISAPHOM
OumoJIorumn
2. MousiekyasipHo- 56(6)* 20(2)* 16(4)* 20
OuoJioruYecKmne
NMPOoLeCcChI
Bcero 108(16)* 36(8)* 36(8)* 36
4.1, TemaTH4yecKu#d IJIAH JEeKIUH




Ounas dhopma 00yueHUs

. Kommue
n\ | HaumenoBauu TeMbl 1eKknuu CTEO
o | e paszena
pas 4acoB
1. | Xumuieckue HyxnennoBsie kucnoThl. [IpocTpancTBeHHas 4(2)*
OCHOBBI
. | CTPYKTypa HYKJICUHOBBIX KHCIIOT
MOJICKYJISIDHOA py yp y
GHOOrHH Metonbl ucCClenOBaHUS HYKJIEUHOBBIX KHUCJOT. 4
XUMUYECKUN CHHTE3 (PParMEHTOB HYKJICHMHOBBIX
KHUCIIOT
benku. Metoapl ycTaHOBJIEHUS IEPBUYHOM 4(2)*
MOCIIEI0BATEIHHOCTH OEIKOBBIX IICTICH.
XUMHUYECKHI CUHTE3 MENTUIOB
Hykneonporenabt 4(2)*
2. | Monexyasipuo- | OO1IM€ TPUHITUITBI MOJIEKYJISIPHON OMOJIOTHU. 4
ﬁggﬁgi‘c‘;"c“"e Perumukarmsa JTHK.
Penapanus JIHK. Myrarene3. CTpykTypa 4(2)*
XpOMaTHHA
Tpanckpunmus Perynsauns TpaHCKpUITINH. 4
[ToctrpanckpunimonHas Mmoaudukamnus PHK
Cunre3 Oenka no matpune PHK 4
PHK-unTepdepenivs u mocTTpaHCIsiiIMOHHbIE 4
IPOLECCHI
Bcero 36(8)*
4.2. TemaTnyeckuii IVIaH CEMUHAPCKUX 3aHATHI
Ounas popma oOydeHust
n/n | Koin-Bo yacos Tembl 3aHsaTH]
Pa3znes 1. XuMu4eckne 0CHOBBI MOJICKYJISIPHOM OMOJIOT MU
1. 4(2)* CTpyKkTypa HYKJIEHHOBBIX KHCIIOT.
4 CeKkBeHHpOBAaHUE M XHUMHYECKUN CHHTE3 HYKICHHOBBIX
2. KHCJIOT.
3 4(2)* MeTopl UCCIeIOBaHUS CTPYKTYPhI OMOTIOIMMEPOB.
4. 4 CeKBEHUPOBaHKE OEJIKOB.
4 AMMHOKHCIIOTHBIC OCTaTKH, BXOJAIINE B COCTaB OCIIKOB.
S. CrocoObl  3amucu  TEPBUYHOM  IMOCIIEOBATEILHOCTU
OeJIKOB.
Pa3znen 2. MoJsiekyJasipHO-0M0JIOTHYEeCKHE MPOLECChI
4 ‘ Perumkanus JIHK. Permapanus JIHK.




0 N

4 Tpanckpumniusi.
4 Tpancasus.
4 CunTes 6enka nmo marpuiie PHK

36 (8)*

BCEI'O




5.4. Conep:xanue pa3ieioB IUCUUILINHBI

Ne HaumenoBanue Conep:xanue pasaena Komne-
n/n pasneJa TeHIIUH
1. XyuMuuecKkmue OCHOBBI OO0uue NPUHUMIILI MOJIEKYJISAPHOH 0H0JI0TUM OIIK -5
MOJIEKYJISIPH oii IIpenMer u3yueHust MONEKYIsIpHOW Omosorun. LleHTpanbHas 7orMa MOJIEKyJIIpHON OHOIOTHN. reHeTI/I‘{eC}(aﬂ OIIK-9
1 dIUTeHeTHYecKass nHpopmalmsa. MecTo IpoIecCoB PEINTUKAINK, TPAHCKPHUIILNH, TPAHCIISIHH, 00paTHOM
Onosiornu TPaHCKPHIILUH, PETyISIIH, penapanuu, pekomonnanuu 1 nepectpoek JJHK B mpouecce peannzanuu OIIK-11
rereruueckort nHGopmanmu. [loctynarsl knaccudeckoit reHeTHKH. KpoccHHTroBep, OTKphITHE THHEHHON I1K-3

npupoasl XxpoMocoM. JlokazatenscTBo ponu JIHK kak HocHTENs TeHeTHYeCKOH NHMOPMAITHH; SKCTICPUMEHTHI
I'puddura—iiBepu, sxcriepument XEpmu—Yeiza. Peanuzanus renernueckoit uHpopmannu. Onbitel bumna—
Tei#itema ¢ Neurospora. I'mnore3a "oauH reH — oJuH PepMEHT" U €€ COBPEMEHHOE TIOHUMaHHUE,
Opranuzamus reaoma CocTaB reHOMa YenoBeka. PazMepsl reHoMOoB, apagokce uzosirounon JTHK.
Koaupyromue 1 perynmmpyromue nociea0BaTeNbHOCTH. THTPOH-9K30HHOE CTPOEHHE TEHOB 3yKapHoT. Ponb
aNbTEPHATUBHOTO CIUIAiCHHTa B TeHEpaluu pazHooOpasus Oenkos. Kunernka penatypanun JJTHK,
KOJIMYECTBEHHBIC OLICHKHU CIOXHOCTH reHoMa. Kunetnueckue nomensl sykapuoruyeckor JJHK. JJTHK
MUTOXOHApHUIA U XyoporuiactoB. Ilcesnorensl. CatemnutHas JJHK, noBropstomuecs: nocaeqoBaTeIbHOCTH.
CrtpyKkTypHBIe 31eMeHThl reHoMa. Hyk/1enHOBbIe KHCI0ThI

Cocras, crpoenne. HykiieoTHIbl: a30THCTOE OCHOBaHHE, OCTaTOK MOHOcaxapua (pubo3sl wim 2’-
ne30Kcupu0036l), hocdarras rpymma. Hykneo3unsl. AIeHO3WH, TyaHO3WH, IUTHANH, YPHIUH — OCHOBHBIC
HYKJIEO3U bl pUOOHYKIIEHHOBBIX KUCIOT. [le30KcnaneHo3nH, 1e30KCUTYaHO31H, IC30KCUIIUTHANH, THMHUINH
— OCHOBHBIE HYKJICO3HUIbI JIE30KCUPUOOHYKICMHOBBIX KUCIIOT. JJUrnaApOypuanH, CeBAOYPUINH,
pUOOTUMUIINH, UHO3WH, KaK IPUMEPbl MUHOPHBIX HYKJIE€03U0B. N-TJIMKO3UHAS CBsI3b, KOH(GOPMAaLIUH
HYKJIE03U 0B (cuHH aHTH-). Kondopmannu pubdo3s! 1 ne3okcnpnd03bl. CrieKTpaibHbIE XapaKTepUCTUKN
HYKJIEOTHI0B. IOHOT€HHBIE I'PYMIBI B COCTaBe HYKJIEWHOBBIX KHCIIOT: KHCJIOTHOOCHOBHBIE CBOMCTBA
a30TUCTBIX ocHOBaHUM. DocdoanadupHbie cBa3u. IlonnHyKIeoOTH 1B KaK TOMHaHUOHBI. [lonspHoCTh Henu
JHK. Ycnosasle o6o3nauenns nocnenoBatensHocreit JJHK. JIpoinas crimpans JJTHK — kommiiemeHTapHOCTS,
aHTHnapamensHocTh. KanoHnueckue (o Yorcony — Kpuky) mapsl Hykineotunos. Mzomopduzm
KaHOHMYECKUX rap. GopMUpOBaHKUE JBOMHOM CIIMPAIN: BOJOPOIHBIC CBA3U, CTEKHHT-13

B3aMMO/ICHCTBHUE, DIIEKTPOCTaTHYECKOe OTTalkuBaHue. | nnoxpomusiid dddekr. [Inapnenne JTHK. Bnusane
KOHIIEHTpAIINH CoJiel Ha CTAaOMIBHOCTh KOMITJIEMEHTAPHBIX KOMIUIEKCOB HYKJIEMHOBBIX KHCJIOT B pacTBOPE.
IIpocTpancTBeHHAsA CTPYKTYPa HYKJIEMHOBBIX KHCJIOT

®opmel  aBynenodeunslx JIHK: A, B, Z. CpaBHurenbHas XxapaktepucThka. OCHOBHBIE CTPYKTypHBIE




napamMeTpbl: HampaBleHHE BHTKOB, YHCJIO Tlap Ha OAMH BHUTOK, KOH(oOpMamuum OCTaTKOB caxapa,
KOH(pOpMAIMK HYKJIEO3WJ0B, mponeiriepHsridi TBUCT. [IBymemodewunsie PHK. Tpexmemouewnsie JIHK
(tpumnexcer), H-JIHK. Crpykrypa TtpumueroB. Bomopommpie cBs3u. PacmomokeHne TpeThed 1enu
OTHOCUTENBHO Ayruiekca. OpueHTalus TpeTbed nemnu. YcnoBus (GopmupoBaHusi TpuiuiekcoB. [lnaBneHue
TpumiekcoB. KBaapymnekcel. Crpoenme kBaprera TyaHWHOB. CTabWim3aisi CTPYKTYp M3 HECKOJIBKHX
KBapTETOB MOHAMH Kaiusi. Bo3MOXKHBIE opueHTanmuu Ieneidl B kBagpymuiekcax. OmgHouenoueunsie JJHK u
PHK. Btopuunble CTpyKTyphl THNa CTEOENb-TIETIs, WNuibka. POpMUpOBaHHE TPETUYHOH CTPYKTYPHI
Crabunmzanusi CTPYKTYpbl HEKaHOHHYECKMMH BOJOPOJHBIMH CBs3AMH. KoopauHalusi MOHOB METaJlIOB
crpykrype TPHK. MuHnopssle Hykieo3uasl B cTpykrype PHK. B3aumocBsi3b BTOPHUYHON U TpEeTHYHOU
CTPYKTYpHI Ha ipuMmepe TpancnopTabix PHK. Muoroo6pasue crpyktypsl 1 pynkuuii PHK. Katanutnyeckue
PHK. Cynepcnupanuzanus JJHK. Tononszomepst. Iloxyduenne TononzomepoB. BiausHue cynepcnupanu3anun
Ha 00pa3oBaHue pa3INYHBIX CTPYKTYp B AByuenodeunoit JJHK: mermn, xpectsr, H-IHK u mp.

MeTtoabl ucc1e10BAHUS HYKJIEMHOBBIX KHCJIOT

DnekTpodopes — NBMKCHHUE 3apsSDKCHHBIX YaCTHIL B AJIEKTpUIecKoM none. M3oraxodopes. ['enb-
anekrpodopes. [lomyaenne momuakprunamMmuaabix reneit. [logpmwkHocts hparmenTos J[HK B
nonuakpunaMuaHbeix rensax. Ammmundukanus JHK. [Homumepasnas nennas peaxiust (I1LP). [Tpuammmn
Metoaa. OcHoBHBIE cTaguu: AeHatypairus JJHK, cBs3piBanue npaitmepoB (oTxur), cuate3 HoBoit renu JJHK.
HcnonpzoBanne JJHK 3aBucumeix JJHK-monmmepas u3 TepMouiIbHBIX Opranu3MoB. TeMiiepaTypHbIi
npodmis [THP. AmMmmmdurkaropsr. DHIOHYKIIEa3bl pecTpuKInud. CrenuuaIHOCTh Y3HaBaHUS
nocinenoBatenpHocTed JIHK. Pacmennenue neneit JJHK c

00pa3oBaHUEM «TYMBIX» MM IMIMKAX» KOHLOB. PecTpukumoHHbd aHamu3. KapTel pectpukuuu. brouHsrit
METOJ aHalu3a IOCJIEIOBAaTENbHOCTH HYKJIEHMHOBBIX KHUCIOT. MeTolnbl ompeneneHus: MNEepBUUYHOU
MOCIIEIOBATENIFHOCTY (CEKBEHUPOBAHWS) HYKIEHMHOBBIX KUCIOT. Metox Maxkcama-I unbepra. OnpeneneHre
nocnenosatensHocTH JJHK 1o anexTpodopernieckoii MoJBUKHOCTH 5’ -MEUEHBIX (PparMeHTOB, MOTYYEeHHBIX
npu cnenuduUecko xuMudeckoil Moaudukanuu. ['MAPONN3 TIMKO3WIHON CBSI3M B KHUCIOH cpele.
Cratuctuueckass anmypuHH3AlHUS — METOJA CIEMUPUISCKONd MOMUPUKAIMN TI0 OCTAaTKaM ITypHUHOBBIX
nykieo3uaoB. All-caiit. Pacmemnenne JIHK mo All-caiftam B mienodHO# cpefie B MPUCYTCTBUM aMHHOB.
Moaudukanus aumeTwicyabpaToM crenuduueckas peakius M0 OcTaTKaM TyaHo3WHa. [IpucoennHeHne
ryipasiHa 1o JBoWHON cBs3u C5=C6 B mupuMuanHax — crnenuduyeckas peakmus I0 OCTaTKam
MUPUMUIIMHOB. BIMsiHIE KOHIIEHTPAIMH 3JIEKTPOJIMTOB HAa PEAKITMOHHYIO CIIOCOOHOCTh TUMHINHA B PEAKIIHN
NpUCOCJMHEHNs. BBeneHne B MOJMHYKICOTHbI2P-MeTkH, TOdydYeHHe paauoaBTOrpadoB  Teib-
anekrpodopesa. Merox Caurepa. HcnonwzoBanune JIHK-3aBucumeix JIHK-mommmepas s cunHTesa uenu
JHK. Coeumuduueckass TepMUHALUS TPAHCKPUIILMU TPH TOMOIIM AWAC30KCHHYKIeo3uaATpudochaTos.
Heo0xomumMocTh MCIIOIB30BaHMS 3aTPaBOK — paiiMepoB. Moaudukanus 1uae30KCUHYKIeo3uaTprudocharor
OCTaTKaMH KpacuTeneil. ABTOMAaTH3MpPOBaHHBIN BapwaHT Merojga CoHrepa. MeTonasl CEKBEHHPOBAHHUS
BTOPOT0 NMOKOJICHUSI.




XuMH4YecKui cHHTe3 GParMeHTOB HYKJIEHHOBBIX KHCJIOT
HyxneoTnapl, kKak mpuMep CII0KHON MOJIEKYIBI, COIepKaliel HeCKOIBKO HYKJICO(IITFHBIX IIEHTPOB.
[Ipo6nema cnenupUIHOCTH MPU KOHEHCAUN HYKJICOTHIOB. 3alUTHBIE TPYIIIBI: BPEMEHHBIE U
MOCTOSIHHBIE. ALMIIBHBIE TPYIIIBI AT 3alUThHl SK30IMKINUYECKUXaMUHTPYIII B aJIeHO3UHE, TyaHO3HHE U
nutuauHe. AxktuBanus hocdaraoit rpynnsl. Teepaodasuenii pochutamuausiii MeTon cuaTe3a. KopanenTaoe
MIPUCOEeINHEHHNE ITEPBOr0 HYKJICOTHIHOTO 3BeHa K monumepy. CTpykTypa cuHTOHa. BpemeHHast
JUMETOKCHTPUTHIIBHAS 3alIuTHas rpymmna. O0mas cxeMa cuHTe3a: yaaleHHe IUMETOKCUTPUTUIIBHON
3alIUTHON TPYIIIBI, KOHIEHCAIUs, OKHCICHUE, KIMUPOBaHHe. BO3MOKHOCTh aBTOMaTH3aIMN CHHTE3A.
OxoH4aTenpHOE IeOTOKUPOBAHIE, OUYUCTKA IeTeBoro mpoaykra. O0pameHHo(ha30BasBEICOKOAHEKTUBHASL
xunkoctHas xpomarorpadust (OD BIXKX) ¢ ucnonp3oBaHeM AUMETOKCUTPUTHIBHON 3aIIUTHOM TPYIIIEI B
KadgecTBe ruaApopoOHOI MeTKH. OOIacT MPUMEHEHHsI CHHTETUYECKUX HYKJICMHOBBIX KUCIOT. [lomyueHue
CHHTETHYECKUX T€HOB XUMHKO-()epMEHTATUBHBIM MeTOIOM. Vcrionb30BaHNEe CHHTETUIECKUX
OJINTOHYKJIEOTUAOB B KauecTBe npanMepos npu TP u cekBeHMpOBaHUU HYKIEHHOBBIX KUCIOT.
I'mOpuan3aMoHHbIE METOBI aHANN3a HYKIEWHOBBIX KUCIOT. CHHTETUYECKUE OMTOHYKIICOTHTHBIE 30H/IbI.
I[Mpsimast 1 obpatHas rubpumusanus. Jlot-, 6;101-, insiturudpuausarus. JIHK-auarsoctuka ¢
MCTIONB30BaHNeM ruOpuan3annonabix MeTonoB. JJHK-uunsl. CexBennpoBanune JJHK ¢ ucmonp3oBannem
JTHK-uumos. Meton cenekimu iNVitromist mojydeHust creruuyeckux JUraHI0B — aTaMepoB — Ha OCHOBE
HyknenHoBbIX kucnoT (SELEX). O6nactu npumeneHus antamepos. Obmias cxema Metoga. CHHTETHYECKHE
JHK-6n6mmotexn. Crioco0sr ceneknmu. [lonyderne PHK-6nbnmoTex 1 oOpaTHast TpaHCKPHUTIITHSL.
Knonuposanue [JTHK. Meton m
beaxu

Crpoenne. AMUHOKHCIIOTHBIE OCTATKH, BXOHAININE B cocTaB OenkoB. CrocoOBI 3amycH TEpPBHUYHON
nocnenoBaTennbHOCTH OenkoB. [lentumHas cBsi3b. OCHOBHBIE 3JEMEHTHI BTOPUYHON CTPYKTYpPHI OCIKOB: -
CIypalii, TapajuleibHble W aHTUNapajulenbHble [-mUcThl. TperwuHas crpyktypa. Crenuduyeckue
B3aUMOJICHCTBUS, oOecreunBaroiye (GOPMHUPOBAHHE BTOPUYHOW M TPETHYHOH CTPYKTYpBI: BOAOPOIHBIC
CBSI3H, DJIEKTPOCTATHUYECKUE W THAPO(POOHBIE B3aMMOACHCTBHUS, CTIKWHT-B3aMMOACHCTBUA. [ 0OyIsIpHbIE 1
¢ubpusapabie Oenku. Jlomensl. [Ipumepbl TOMEHHON OpraHu3aluu OCJIKOBBIX MoJeKys. CyObeIHHHUIIBI,
YeTBEPTUYHAs CTPYKTypa. MeToJbl yCTaHOBJIEHHUS CYOBEAMHUYHOW CTPYKTYphl OCJIKOB, METOJbI
YCTaHOBJIGHHS MOJIEKYISIPHOH MacCchl MHOTOCYOBEMHUYHBIX O€JIKOB W WHAMBHIYaNbHBIX IICTIEH.
CenumeHnTannoHHbIH aHann3. KoHcTaHTa ceuMeHTaIuy.
MeToab! ycTaHOB/IEHHUSI IEPBUYHOI MOCI€10BATEILHOCTH 0€JKOBBIX Lenei
AHanu3 aMMHOKHCIIOTHOTO cOCTaBa. [10JHBIN KUCIOTHBIN U IIEIOYHON THAPOJIU3 MOJUIIEITUIHBIX LEMeH.
Paznenenrie aMMHOKHMCIIOT IPH OMOIIM HOHOOOMEHHOH Xpomarorpadun. Peakiys aMMHOKHCIIOT ¢
HUHTHJIPHHOM. AMMHOKHCIIOTHBIM aHalu3aTop. BIOYHBIA METOJ TpU CEKBEHHPOBAHHU MOJIHIICIITHIIOB.
®depMeHTaTHBHBIE CIIOCOOBI (pparMeHTaIMK MOTUIENITHIHBIX 1ereil. Crieluduueckne cepuHOBbIEC MPOTEa3bl.
PacmieruieHre NoJaMNenTHIHBIX IeTed M0 NEeNTUIHBIM CBsA3SIM, 00pa30BaHHBIM KapOOKCHIBHBIMH IpYIIaMu




JU3WHA WIM apruHMHAa TPHUIICHMHOM. PaclleruieHne MONMMENTHIHBIX Lenedl Mo NEeNTHIHBIM CBS3M,
00pa3oBaHHBIM  KapOOKCWJIBHBIMH ~ TPYIIIaMH  apoOMaTHYeCKUX W THAPO(OOHBIX  aMHUHOKHCIOT
XUMOTPHUIICHHOM. Pacmieryienne OpoMImmaHoM TIO OCTaTKaM METHOHMHA Kak TNpUMep YHHUKAIbHON IO
crnenn(pUIHOCTH XMMHUYECKOW peakiuuu (pparMeHTalul NeNTUAHBIX Leneid. MeToabl KOHIEeBOro aHaimmusa. N-
KOHIICBOW aHaJIN3 Ha MIPUMeEpEe peakuii ¢ TUHUTPO(TOpOECH30I0M, TaHCHIXIopruAoM. C-KOHIICBOM aHAIN3 HA
MpUMEepe METOIOB THAPA3HHOIN3A U TPUTHEBOH MeTKH. DepMEeHTAaTHBHBIE METO/BI C UCTIOIB30BAaHIEM aMHUHO
u KapOokcunenTuaa3. CryneHuaTasi Jerpafanus OJIMTONENTHIHBIX (parMeHToB o DaMaHy. TBepaodasHoe
CEKBEHHPOBaHUE. YCTAHOBICHUE KOJIMYECTBA M TOJIOKEHHUS AUCYIbGHUIHBIX MOCTUKOB. YCTaHOBJICHHE
nocienoBaTebHOCTH OenkoB 1Mo K/IHK. Macc-cnekrpoMeTprudeckoe CeKBEHUPOBaHHE OCITKOB.

XHMMHYeCKU CHHTe3 MEeNTUI0B

[TIpobnema cenexTuBHOCTH. (OCHOBHAs TakTW4eckass cxema. [lodydeHMe aMHUHOKOMIIOHEHTA: 3alluTa
KapOokcibHON Tpymmbl. [lomydeHne kapOOKCHKOMIIOHEHTA: 3aIllTa aMUHOTPYIIEL. 3ammTa OOKOBBIX
paauKanioB. 3allWTHBIE TPYIIIBL: anWiIbHBIE, aNKWIbHBIE, d(HUpHBIE. MeTOmsl BBENEHUS U YHAJICHUS.
AxTuBanms KapOOKCHKOMIIOHEHTA: TMOJydYeHHE AKTHBHBIX MPOM3BOAHBIX 3aIIWIICHHBIX MO aMUHOTPYIIIIE
aMUHOKHCIIOT. Peakius KoHAeHCanny, ne0IoKnpoBanue. MeTopl XUMUYECKOTO CHHTE3a MeNnTHAO0B. MeTox
aKTUBHUPOBAaHHBIX A(PUPOB, a3UJHBI METOJ, METOJ| CMEIIAHHBIX AHTUAPUAOB, KapOOAMUMHUIHBIH METOZ.
AKTUBHUPYIOIIME TPYIBI U KOHJCHCUpYIOIIUe areHThl. TBepmodasnblii Bapuant. [Ipobnema panemusanum B
MENTUITHOM CHUHTE3E.

Hyxkeonporeunanl

Baxnelime HyKJICOIPOTEU B! KIETKU: XPOMaTHH, puOOCOMBL. XpoMaTuH. O0mas cxeMa KOMIaKTH3auu
JHK B cocraBe xpomatuna. Hykieocomsl. ['nctonsl. HerncronoBeie 6enxu xpomaruna. 17

[Mpoxapuornueckue pudocombl. CyOuactuiel. CoctaB pubocoM. PubGocomanbusie PHK, pubocomanbHbie
oenku. Poss pubocomansubix PHK 1 GenkoB B popMupoBaHHM CTPYKTYPBI pUOOCOMBI M KaTainu3e CHHTE3a
Oenka. MeTonbl MCCIeOBaHUS HYKJICONIPOTEHIHBIX KOMILIEKCOB Ha NPUMEPE HCCIEAOBAHUS CTPYKTYPHI
pubocom. CenumeHTalMsa. OJEKTPOHHAs CHEKTPOCKOMHUS. PeHTreHoCTpykTypHbIN aHanu3. HelrpoHHas
Judpakius. DHIOHYKIEa3HBI M XUMHUYeCKHid (yTIpHHTHHT. Moaudukamnus HYKICHHOBBIX KHCIOT B
COCTaBe HYKJICONIPOTEHUIHBIX KOMIUIEKCOB aumerwicyiabdartom, Fe-DJITA. Pacumennenne HyKIEHMHOBBIX
KHCIIOT 1o caiitam momudukanuu. AdduaHas momudukanus OuormonnMepoB. AdduHHBIE peareHTh —
aHayoru cyOcTpaTtoB. PeaklMOHHOCTIOCOOHBIE MPOM3BOJHBIE OJIMTOHYKJICOTHIOB — WHCTPYMEHTBI JUIs
WCCIIEIOBAHNS  JETaJbHOW  CTPYKTYphl  HYKJIEONPOTEHIHBIX  KOMIUIEKCOB.  ANKWIMPYIOUIHE |
($hoToaKTUBUpYEMbIE TMPOU3BOJIHBIE OJUTOHYKJICOTHUAOB. budyHKIMOHaNbHBIE ad@UHHBIE pEareHTHI.
OCHOBHBIE CTpaTerMM TOJABICHHA OJKCIPECCHH TE€HOB C IOMOMIBI0 OJMTOHYKJIEOTHIIOB H HX
PEaKIIMOHHOCTIOCOOHBIX MPON3BOAHBIX: AaHTUCEHC M AaHTUTEH CTPATETHH.




MoJiekyJasipHO-
OHoJIOTHYECKHe
NMPouecchl

Penaukamusa JTHK

OO0mme  mpuUHIMIB  KomupoBaHws  reHetwdeckor — mHpopmarmuu  JIHK. Ilpasmio  Yapradda.
ITomykoncepBatuBHast mojens pervmmkanmu JHK, omeiter Mesenbcona—Crans. Perumkanus KOJBIIEBBIX
xpomocoM: Moaenb Kophca, mozens kardmierocss konblia. OpHIKUHBL M TEPMUHATOPHl PEIUIMKALIUU.
Peakmmm, karammsupyemsle JIHK-mommmepasamm: mommmepmsarmsi, 3'—5' u 5'—3' sK30HYyKII€a3HbIE
aKTUBHOCTH; KOppeKkTupytomias aktuBHOCTh JJHK-monmnmepas n Huk-Tpancmsimua. TpeboBanus k cybcrpary
npu noiaumepusanun JAHK. Crpykrypa n axtuBHoctd JHK-momumepasel I. CTpykTypa M aKTHBHOCTH
kopoBoro ¢epmenta JHK-momumepaszer III. IlponeccuBHocts. JAHK-mommmepassr sykapuot. CrpoeHue
perunkatuBHOM Buiaku E. coli. IMomynpepsiBucTas perutMKaius, JUAMPYIOIIAs ¥ OTCTAaroLIas LeMy,
¢parmentsl Okaszaku. Ponp renmmkaseiDnaB w JIHK-rupassl B mpoABHXKEHMM PEIUIMKATUBHOM BHIIKH.
3arpyska Ha JIHK Gera-konbna n JJHK-nonumepassr 111 ramma-kommiekcom. Jlumepnas opranusanus JTHK-
monmumepazel Il B pemmukatuBHOW ~— Bunke.  Cmare3  PHK-3atpaBoxk  mms  dparmenTos
OxkazakunpaiiMazoitDnaG. Ponps OGenka Ssb B mogaep:kaHuu CTPYKTYPBI OJHOIENOYEYHOTO y4acTKa BUJIKH.
Herpamanms PHK-3atpaBox ¢parmentoB Oxazaku JIHK-nomumepasoit 1. JIHK-nwrasa, ee Qynkiuu wu
MEXaHU3M ¢ 00pa30BaHMEM MPOMEXYTOYHOTO KOBAJICHTHOTO BBICOKORHEPreTUYECKOr0 HHTepMenuara.
OcoOEHHOCTH CTPOCHHS PEIUIMKATUBHON BHJIKU 3yKapuOT. MHHUIMAaIMs 1 TepMUHALUs perunkanun y E. coli.
Toukast crpykrypa opumkuHaoriC. Poap GenkoB DnaA, DnaB um DnaC B wunuimanuu. TepMuHamus
pemnukanuu 6enkom Tus Ha ter-caiitax. JIuieH3upoBaHUe OPUIKUHOB peIUTHKAIi. JIunensuposanue OriCy
E. coli, pons merunassiDam u xkomiuiekca SeqE/DnaA. JluiieH3upoBaHHE 3yKapUOTHUCCKUXOPUKUHOB Ha
npumepe npoxoxeit: perymsuusi Oenkamu Cdc6 n xomruiekcom ORC/MCM B xoJ€ KIETOYHOTO IMKIIA.
[IpoGiiema perurkaryu kKoHIOB JuHeHHbIX JJHK. TenomepHbie mocienoBaTeIbHOCTH dyKapHoT. TenoMepasa,
€e MEXaHu3M U (QYHKLHUH.

Penapauusa JTHK

KvzHenHsli 1K peTpoBUpycoB. CocTaB peTpoBHPYCHOM dacTUIbl. CTPyKTypa peTpOBHPYCHOTO T'e€HOMa,
GyHKIMU KOAMpPYyeMbIX MM OenkoB ¢ag, polu env, mexanusm oOpasoBanusi PHK-3aBucumoit JTHK
HOJIUMepasbl, MHTErpa3bl U MpoTeasbl U3 NpoaykTa reHa pol. Mexanusm obpasoBanus aByrenodeuHoi JJHK
no Matpuue oxHouenoyeuHoit (+)-PHK Bupychnoro renoma, pons PHK-3aBucumoint JIHK-momumepass.
MexaHnu3M BBICOKOH HM3MEHUYMBOCTH PETPOBHPYCOB. MexaHu3Mm uHTerpanuu Jasyuenoueynoit JHK
peTpoBHUpyca B T€HOM XO35IMHA ¢ ydacTueM uHTerpasbl. JlanbHeimuii cunre3 BupycHod PHK. TloBpexaeHus
n penapanus JHK Ilospexxnernms [IHK. Yacto BcTpedaromuecss THITBI MOBPEXKACHUH M CIIOCOOBI HMX
o0pa3oBaHMS: ypauWwil M JpyrHe TPOAYKTHI JI€3aMUHUPOBAHHUS Aa30THUCTBIX OCHOBAHUH, TMPOIYKTHI
3NIEKTPOPHUIBLHOTO NPUCOEINHEHNUS, §8-OKCOTYaHUH U APYTHe NMPOAYKTHl OKHCIIEHHS a30THCTBIX OCHOBAaHHH,
anypUH-alMPUMHUIMHOBEIE CalThl, LHMKIOOYTaHOBBIE NUPHUMHUAWHOBBIE AMMeEphl, paspbiBel Hernu JIHK.
BxiroueHne HekoMmIuleMeHTapHbIX ocHoBaHuM JIHK-monmmepasamu kak TJIaBHBII MEXaHU3M MyTarcHesa.
Taytomepusie ¢opmel ocroBanuii JIHK, oOpa3oBanne WM HEKaHOHMYECKUX Tap OCHOBaHWH. OCHOBHBIC
mexanm3mbl  penapaumu  JIHK.  PeaktuBammst  (doronmaza, O6-ankuiaryaHuHaJdKuiTpaHcdepasa).

OIIK -5
OIIK-9
OIIK-11
I1K-3




OkcumsnoHHas penapanus ocHoBaHui: ponb JHK-rmukosunas, All-sHmoHyknea3 u Apyrux (epMeHTOB,
penapanus 0 KOPOTKOMY M JUIMHHOMY ITyTH. DKCIIM3UOHHAS perapanusi HyKI€OTUAO0B Ha IPUMEPE CUCTEMBI
UvrABCE. coli. Pemaparus retepoaymiiekcoB Ha mpumepe E. coli: poas metnnazsiDam u cuctembr MutSLH.
Boccoenunenne HeroMoaorHuHbIX KOHIIOB.

Myrarene3. CTpyKkTypa XpoMaTHHA

Perymnsmus orBera kietku Ha noBpexaenus JJHK na mpumepe SOS-cuctemsr 6akrepuii. MexaHu3M
penpeccun SOS-oneponoB 6enkoMm LexA u aktuBaru RecA. PexomOunanus JJHK 'omonoruanas
pexoMOuHarms, ee posib u mexanusMm. Oyukimn 6enkoB RecBCD, RecA, RuvABC. XonuaeeBckue
CTPYKTYPHI U CIIOCOOBI UX pa3pemieHus. PekomOnHamonHas penapanusa. Myrtarene3 Myrarenes.
Knaccudukanus Mytaunii: reHOMHBIE, XDOMOCOMHBIE M TOYKOBBIE MYTaI[H; OCHOBHBIE THITBI TCHOMHBIX
MyTalui (TOTUTIONINS, aHEYTIIOUANS) XPOMOCOMHBIX MyTalui (Ienennu, JyTUIMKallui, HHBEPCHH,
TPAHCJIOKAIMU) U TOYKOBBIX MyTalMi (TPaH3ULUH, TPAHCBEPCUH, MUKPOIEJICLIH, HHCEPLIUH).
HesaBrcuMOCTh BOBHUKHOBEHHSI MyTallWii OT YCJIOBHI BHEIIHEW Cpebl: (DIFOKTYallMOHHBIN TeCT
Henboproka—Jlypus, Bapuant JlenepOepra. Ocodennoctu opranusaiuu [JHK B reHome sykapuor.
HyxneocoMbl: THCTOHBL, CTPYKTYpa OKTaMepa. Monudukauny riCTOHOBBIX OETKOB U X POJIb B PETYIISILUU
akTuBHOCTU reHOB. CTpykTypa JIHK B cocTaBe HyKieocoM: KOpPOBBIN U IMHKEPHBIM yuacTku. Konaencauus
JHK B cTpyKTypBI BBICIIETO TOPSAKA, POJIb HYKIEOCOMHBIX OenkoB n metunmpoBanus JJHK. Konaencunst n
Kore3uHsl. CTpyKTypa LHEHTpoMep 3yKapHoT Ha npumepe apoxokeid. CTpykTypa TeroMep aykapuot: G-
KBaJIpYIUIEKCHI, TEJIOMEpHBbIE D-neTnn.

Tpanckpunuus

Tpanckpunuus: odmue npeactapiaenus. Tpanckpunuus npokapuot Ha npumepe E. coli. PHK-monumepasa I
E. coli: coiicTBa 1 cTpykTypa dhepMmeHTa, Katanusupyemas peakips. OCHOBHbIC CTaJMU TPAHCKPHUIILHH:
pacrno3HaBaHUE IPOMOTOpA, NHULMALKS, SJIOHTralysl, TepMuHaus. CTpoeHne
MIPOMOTOPHBIXITOCTIEIOBAaTENbHOCTH OakTepuil. KuneTnka pacro3sHaBaHHs IPOMOTOPA U HHULIUAIUH
TPAaHCKPHITINH, MexaHu3M «ckoMmkuBanus» JJHK. Ponb 6-pakTopos B peryisiui nHUIAAMHA. DJIOHTAIIYS:
OCHOBHBIE CTPYKTYpHBIE ITapaMETPhl TPAHCKPUIILIMOHHOTO KOMIUIEKca. TepMUHaLMs TPaHCKPUIILMH: P-
3aBUCUMBINA U P-HE3aBUCUMBIN MexaHu3M. Perymsnus tpanckpunuuu [Tonstue onepona. Iluc u tpane-
aKTHBHBIE IeMeHThl. HeraTuBHAas ¥ TO3UTHBHAS PETYJIALMS, HHAYKINA U peripeccus. benku-penpeccops! u
TPaHCKPUITLMOHHBIE (DAKTOPHI, OIIEpaTOPHBIE MOCIe10BaTENbHOCTH. HeraTuBHas perynsinus Ha IpuMepe
nakTo3Horo ornepoHna E. coli. Ctpykrypa Lac-penpeccopa, MexaHu3M ero AeicTBUs, JOMUHAHTHBIC 1
peliecCuBHbIC MyTaHThI. [[03UTHBHAS pETYIIAINS HA PUMEpe KaTabomuTHO#H penpeccun y E. coli.
Peryasinusa tpanckpunouu. [locrrpanckpunuuonnas mogudunkanus PHK

PerynsTopHsle ceTr TpaHCKPUILIMK Y IPOKAPHOT HA MPUMEPE PETYIIALUHU JIUTHUECKOTO U JTU30TEHHOTIO
pasButus ¢ara L. ['enom (ara A; npenpaHHue, paHHUE U TO3IHKE T'eHbl. HUIMAaNWs TpaHCKpUIuy dara A u
pa3BUTHE M0 TUTHYECKOMY ITyTH. Poib nmpoaykTa rera Cl B moanep>kaHU# TU30T€HHOTO COCTOSTHUA (hara.
PeaxtuBauus npodaros.




Benku — npoxykrel reroB ClI u cIll, ux ¢pynkuus B BeIOOpe nu3oreHHOro mytu pa3Butus. Cro-penpeccop
KaK OCHOBHO¥ 0eJoK BBIOOpa IUTHIECKOTo IMyTH. TpaHckputius reHoB dykapnot. PHK-nmomimepassr I, 11 u
I, nx ¢pyskumn. Ctpykrypa npomoropoB PHK-mommmepas 1, 11 u I1l. Manmmanus TpaHCKPUIIAA C
npomoTtopoB PHK-nonumepas I u II. @akrops! Tpanckpumnium, poss 6enka TBP. Benku-perymistopsr
TPAHCKPHUIIIUH Y 3yKapuoT. DuxaHcepsl. [loctrpanckpunmmonnas moandukanus PHK
IToctrpanckpumnimonnas mogudukanus npe-MPHK sykapuot. Kanmuar, ocymmectsisromye ero pepMeHTH 1
TUIBI K3M-CTPYKTYp. Mexanusm nonunanenunuposanuiMPHK. Penaktuposanue PHK.
Crunaticuaraykapuotnueckux PHK. CtpykTypa puOOHYKIEOMPOTEeHHOBBIX YacTHII, conepxamux npe-MPHK.
CrpoeHre HHTPOH-PK30HHBIX IPAHUL] T€HOB 3YKApHOT. XMMUYECKUH MEXaHU3M CIUIaiCHHTa ¢ 00pa30BaHUEM
nacco-uHtepmenuata. Crnaiicocoma, sSnRNP-uacTuibsl. AyToCIUIalCHHTHHTPOHOB HU3LINX 3YKApHOT U
OpraHesul BBICIIUX 3YKapuoT. MexaHU3MBbl ayTOoCTIalicCMHIauHTPOHOB rpynns! I u rpymnmnsr I1.

CuHnres 0enka no marpuue PHK

I'enetnueckuii koa. Jloka3zaTenbCTBO TPUILIETHOM OpUpoibl Kona: onblT Kpuka—bpennepa. Muccenc u
HOHCEHC-MYTAallii, MyTalliH «CABHUTa paMKiy». JkcriepuMeHThl Hupenbepra u Kopansl: onpenenenue
AMHHOKHCIIOT, KOAUPYEMBIX OTACIbHBIMH TPUILIETaMH. Y 0001-runore3a Kprka, ynpoueHHslii Ko B
MUTOXOHIpUAX. Tpancismus. MatpuaHas, TpancnoptHas u pudbocomnas PHK. Bropuanas ctpykrypa TPHK
B BHJIC «KJICBEPHOTO JTUCTA», COCTAB OTACIBHBIX €€ MeTelb. | peTudyHas cTpykTypa TpancnopTHoii PHK.
OCHOBHBIE CTPYKTYPHBIE TapaMeTphl U cocTaB pubocombl: pubocomublie PHK n Oenkn. Mexanusm karanusa
TepeHoca MenTUIHON CB3u Ha pubocome. A-, P- u E- caiiTel. MexaHu3Mbl neiicTBHS aHTHONOTHKOB,
CBSI3BIBAIONINXCS ¢ pubocoMoi. OCHOBHBIC CTaIMK TpoLiecca TPAaHCISIMH. MIHUTMAaus TpaH I
yrpokapuoT ¢ yuactiueM dakropos IF1-3. Coopka puOOCOMBI M3 CyOUaCTHII, MOCISAOBATEIIEHOCTH,
y3HaBaeMble Npy nHUIMAMK. Manmuupyromas popmunmernonnHoBasTPHK. Ponb kan-cTpykTypsl B
MHHULIMAINY TpaHCsiuuy y 3ykapuoT. [HomuuuctponnsieMPHK. Dnonramnus ynpokapuot, poss daktopos EF-
Tu u EF-Ts. Tpancnokanus, ponb pakropa EF-G. Tepmunanus ciHTe3a MOJIMNIENTHIHON TSTIHN:
TEPMUHHUPYIOIIHE KOJIOHBI, PaKTOPHI

tepmuHauuu. Cynpeccopsl HoHceHe-MyTauuil. Cunres amunoauni-TPHK. MoaudunmposanHbsie ocHOBaHUS,
Bcrpevarornuecs B TPHK. Peakrum, katanmsupyemsie amunoarmi-rPHKcuaTeTazamu. Ponb kuHeTHYECKOM 1
XUMHAYECKOI KOppeKIHU B 00ecrieueHHn TOYHOCTH paboThl amuHoanmi-TPHK-cunTeras.
PHK-unTepdepeHus M NOCTTPAHCASIHUOHHBbIE IPOLECCHI

PHK-unrepdepenuus. Pons 6enkos Dicer, Armitage n Argonaut B o6pazoBanuu RISC-komiiekcos.
Perynsiust ypoust MPHK, TpaHcnsium u cTpykTypbl Xxpomatuna nipu oMoty PHK-naTepdepenmn.
CeopaunBanue 6enka. lllaneponsl. Mexanu3mbl GyHKIHOHHPOBaHUs cucteM mmarnepoHoB Hsp70 u Hsp60.
[HocTTpancnsuuoHHasTpaHCcIoKanus 0enkoB. MexaHU3M TPaHCIOKAlUH MOJMIENITHIOB B Pa3IUuHbIe
KOMIIapTMEHTHI MUTOXOHAPH. TpaHCIOKanus B 9HIOIIA3MAaTHUECKYIO CETh, MEXaHU3M 3aKpEIUICHUS
TpaHCMEeMOpaHHBIX 0€JIKOB B MeMOpaHe. [laybHekiias coptupoBka oenka B DI1C u kommiekce [osbmku.
SAnepnas nopa, TpaHcnopt Oenka yepes saepHble MeMOpansl. Jlerpaaanus 6enka.




6.Y4eOHO-MeTOAMYECKOE 0O0ecieYeHHne CaMOCTOSTeIbHOI padoThI

Temamuyueckuil nian camocmosameibHou pa607’l’Zbl

Koan PexoMenayempblie
qecT- HCTOYHUKH I/IH(l)OpMaIII/II/I
BO (Ne ucrounuka)
. 4acoB (mHTEp
TemaTuka camocTOATEILHOM
n/n OCHOBH | JONOJIH | HeT-
patéoTbI
asl (U3 | UTeJbHA | pecypc
n.8 A (u3 .8 | bI) (U3
PILT) | PIJ) .9
PIIN)
1 C ucnonbp30BaHUEM CTPYKTYp a30TUCTBIX 4 1-3 4-6 1-6
OCHOBaHMI n300pasute cxemy (HOpMHUPOBaHUS
KaHOHMYECKHX nap no Yorcony-Kpuky.
2 | M300pasute CTpyKTypy CUHTOHA, 4 1-3 4-6 1-6
UCIIONIb3YEMOT0 B TBEpJ0(ha3HOM
(dhochuraMuIHOM METOAE CHHTE3a
HYKJICHHOBBIX KHCJIOT.
3 | U3o0pasure cxematudecku paaumoaBTorpad 4 1-3 4-6 1-6
resb-31eKTpodopesa, HoIyJaeMoro
4 | Ilepeuncnure KIIFOUEBbIE KOMIIOHEHTHI, 4 1-3 4-6 1-6
HeoOxoaumble asi cekBeHupoBanus JIHK 1o
Merony CaHrepa.
5 Kakue 3amuTHBIE Tpynmel B MENTHIHOM 2 1-3 4-6 1-6
CHHTE3€ YMEHBLIAIOT CTENEHb palleMU3alu U
nouemy?
6 OnumuTe pe3ysibTaT 3KCIepUMeHTa 4 1-3 4-6 1-6
Mesenscona—Crains B ciydae, eciu Obl B
KJIETKE Pean30BbIBAIACH HE
[OJIyKOHCEpBATUBHAsl, 8 MO3aHuHasi MOJIEJIb
PEILIUKALIMY.
7 | Kakne nospexnennsie ocHoBanus JJHK moryt 2 1-3 4-6 1-6
BO3HUKATh U3 OCHOBaHWI aJicHWHA? ryaHHHA?
TUMHHA? UTO3MHA?
8 | Uzobpasure nenu JJHK, koTopeie MOTyT 4 1-3 4-6 1-6
BO3HHMKATh IPU TOMOJIOTHYHON PEKOMOMHALIH
xpoMocoM, Hecymux Mapkepbl ABCD u abed,
MIpY BOZHUKHOBEHHUH JIBYX XOJINEEBCKUX
MEPEKPECTOB — OFAHOTO MEXKIY MapKepaMu A
u B u ogaoro mexay mapkepamu C u D.
9 B kakux ciy4asx BOSHUKHOBEHUE MYTAllUU B 4 1-3 4-6 1-6
OJTHOM T'€HE MOKET BECTH K CHIDKEHHUIO YPOBHS
9KCIIPECCHHU APYTOro reHa?
10 | Kak musmenutcs crabunpHocTh aymiekca JJHK 4 1-3 4-6 1-6

mpu  7J00aBIEHWH B pPacTBOP  BBICOKOMU

KOHIIEHTpanuu MoueBuHbI? [louemy?

Bcero
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Y4eOHo-MeTOoAUYECKHEe MATEPHAJIBI 11l CAMOCTOSITEIbHOI PadoThI:

1.KoposuH, B.B. Beenenune B 0011yro 0uosoruto. TeopeTuueckrue BOMPOCH
1 1ipobJieMbl [ DNIeKTpOHHBIN pecypc] : yueb. mocodue / B.B. KoposuHn, B.A.
Bbpeianes, M.I'. PomanoBckuii. — DnekTpoH. nan. — Cankt-IletepOypr : Jlans,
2017. — 536 c. — Pexum poctyma: https://e.lanbook.com/book/91300.

2.Hosuxkos, H. H.
buoxumus pactenuii [ Tekct] : yueonuk, nonymnl. MCX P®. - Mocksa : "KonocC",
2012. - 679c. : un. - (YueOHUKH U y4eb. mocoOus ISl CTY/. BBICII. y4eo.
3aBenenuii). - ISBN 978-5-9532-0719-5.

3.00mas 6monorus u Mukpoouosorus [ Tekct] : yaebHOe mocodwue,
nomytt. YMO 1o 06pa3. B 001aCTH XUMAYECKON TEXHOJIOTUU U OMOTEXHOJIOTHH /
Cocr. A. 0. Ilpocekos, JI. C. Connmarosa, 1. C. PazymHukoBa u nip. - 2-¢ u3.,
ucrpas. u jom. - CII0. : [Ipocnekt Hayku, 2012. - 320c. - ISBN 978-5-903090-71-
6.

MeToauyeckue peKOMEHAAIUNU CTYIEHTY K CAMOCTOSITEILHOI padoTe

CamocrosiTesibHass padoTa CTYAEHTOB, NPEIYCMOTpPEHHass y4eOHBIM
mwiaHoM B o0beme He meHee 50-70% oOmiero KoJM4ecTBa 4acoB, COOTBETCTBYET
Oonee TIIIyOOKOMY YCBOGHHMIO HM3y4yaeMOro Kypca, (OPMUPYET HAaBBIKH
UCCIIEIOBATENCKOM pabOThl U OPUEHTUPYET CTYACHTOB HAa yYMEHHE NPUMEHSTh
TEOPETUUYECKHUE 3HAHUS HA IIPAKTHUKE.

CamocTosiTenbHast paboTa HOCUT CUCTEMAaTHUYECKHUM XapakTep.

Pe3ynbrarhl camMoCTOSTENbHOM pabOThl KOHTPOIUPYIOTCS MPENOIaBaTEIEM U
YUUTBIBAIOTCS IIPU aTTECTAllMM CTy/EHTA (3a4eT, sk3ameH). [Ipu atom npoBoasTes:
TECTUPOBAHHUE, SKCIPECC-ONPOC HA CEMHHAPCKUX W NPAKTUUYECKUX 3aHATHUSX,
3aciylMBaHue J0KIJIAI0B, pedepaTtoB, MpoBepKa MUCbMEHHBIX padOT U T..

3amaHus IS CaMOCTOSITEIbHOM padOThl COCTABISAIOTCS MO pa3fesiaMm u
T€MaM, M0 KOTOPbIM HE MPEIyCMOTPEHbI ayJUTOPHBIE 3aHATHUS, TUOO TpeOyeTcs
JOMOJHUTENBHO  MpOopadoTaTh M MPOAHAIU3UPOBATH  PAaCCMAaTPUBAEMBIN
npernojaBaresieM Marepuali B 00beMe 3alJIaHUPOBAHHBIX YaCOB.

JInsi MOATrOTOBKM K 3aHATHUSM W BBINOJHEHUS CAaMOCTOSATEIbHOM padoThl,
CTYACHTaM PpPEKOMEHAYIOTCA  Y4eOHO-METOAMYECKHE M3JaHMUsd, a TaKxKe
METOJMYECKHE MaTepuajbl, BbIIYIIEHHbIe Kadeapoill CBOMMHM CHJIaMH U
IPEIOCTABIIIEMbIE CTYI€HTaM BO BpeMs 3aHATUN (TPUITOKEHUS):

® HaTJISATHBIE TOCOOUS (TUIaKaThl, TepOapuii - Ha Kadeape)

® TJI0CCapUid - CI0Baph TEPMUHOB IO TEMATUKE AUCIIUILIAHBI

® TE3UCHI JICKIUH.

CamocrositesibHasi padoTa ¢ KHMIoil. B Hamie BpeMsi KHUTa CYIIECTBYET B
IByX (GopMax: TPAAUIIMOHHOW M JIEKTPOHHOW. B MHTEpHETE CYyIIECTBYIOT IIEJbIC
OUOIMOTEKH, pacloyaraloiue AecITKaMy ThICSY JIEKTPOHHBIX TEKCTOB. CeroHs B
oOmiecTBe mpeodaasaeT MHEHHE, YTO TeUaTHasi KHUTAa U €€ KOMIbIOTEPHBIA TEKCT
JOTONHSIOT Apyr Apyra. Mcronb3ys 3JIEKTPOHHBIA BApUAHT KHUTH 3HAYUTEIBHO



ObICTpee MOATOTOBUTh Ha €ro 0Oa3e pedepar, KOHTPOJIbHYIO paboTy, MOAOTHATH
TEKCT CBOEH paboThI 1MoJ TpeOyeMbIi yueOHbIM 3a1anneM o0beM. [leuaTHbie KHUTH
ropasio Jerdye u yao0Hee YUTaTh.

PaboTta ¢ KHUTOM, CTYyIEHTHI CTAIKUBAIOTCS C pAIOM IpobsieM. OiHa U3 HUX —
Kakas KHura jydiie. [lenecooOpa3Ho B mepByro odepeab 0OpaTUTHCS K IMTEpaType,
PEKOMEHJIOBaHHOW TmpenoaaBareneM. LlemecooOpasHo TpoUMTaTh aHHOTAIUIO K
KHUTE Ha €e CTPaHMIIaX, B KOTOPOH yKa3aHO, KOMY H I KaKUX IIeleld OHA MOXET
OBITh MOJIE3HA.

Hpyras mpobrnema — kak 3(p(eKkTuBHO yCBOMTH Marepuan KHurh. KauecTBo
YCBOGHHUSI y4eOHOTO MaTepualia CYIIECTBEHHO 3aBHUCAT OT MaHepa MpPOUYTCHHS
KHUTU. MOXHO BBIICTUTH MATh OCHOBHBIX ITPUEMOB PaOOTHI C JINTEPATYPOH:

YTeHne-mpocMOTp HCIONB3YEeTCA Ui TPEIBAPUTEIBHOTO O3HAKOMJICHHUS C
KHUTOM, OLIEHKM €€ IeHHOCTH. OH MpeAnojiaracT O3HAKOMJICHHE C aHHOTAIUEH,
NPEIUCIOBUEM, OTJIAaBJICHHEM, 3aKIIOYCHHEM KHHUTH, IIOWCK II0 OTJIABJICHHUIO
Han0OoJIee BaKHBIX MBICIIEH U BHIBOJOB aBTOPA MIPOU3BEICHUS.

BribopouHoe dreHue mnpeArnojaraeT u30UpaTeNIbHOE YTEHHE OTICJIbHBIX
pa3fenoB  TEKCTa. OJTOT  METOJ HUCHOJb3yeTcs, Kak IpaBWio, IOCTe
MIPEIBAPUTEIILHOTO MPOCMOTpa KHUTH, TIPU €€ BTOPUYHOM UTECHUHU.

CkaHMpOBaHUE TMPEICTABIIACT OBICTPHIA MPOCMOTP KHUTU C IIEJIBIO MOUCKA
dbamunuu, hakta, OLIEHKH U Jp.

VYriyOieHHOEe YTeHue TpeanoiaraeT oOpallleHHe BHHUMaHHUS Ha JeTald
COZIepKaHUsA TEKCTa, €ro aHauu3 W OmeHKy. CKOpOoCTh MOJOOHOTO BHIA YTCHHUS
COCTaBJISIET OPUEHTUPOBOYHO /10 7-10 cTpanuil B yac. OHa MOXET OBbITh U BHIIIIE,
€CIT YUTaTelb YK€ 001aaeT ONpeIeTICHHBIM 3HAHUEM 110 TeME KHUTH WU CTaThH.

Yray6rieHHOE YTeHUE JTUTEePaTyphl MPEAIoaraeT:

eCTpeMiieHHE K TOHMMAaHHIO TMpOYHTaHHOTO. be3 mMoHMMaHWsA CMBbICTA,
MPOYUTAHHOTO MHGOPMAITHIO €€ OUYEHb TPYIHO 3aTIOMHHUTb.

e O0yMbIBaHHE W3JIOKEHHON B KHuUTe uH(Mopmammu. Torga coOCTBEHHbIE
MBICJIM, BOSHHKIIIME B XO/I€ 3HAKOMCTBA C Uy:KUMH pabOTamH, MOCITy>KaT OCHOBHOU
JUTS TIOTTyYeHHUS HOBOTO 3HAHMSL.

e MbIciieHHOE BBIZICNICHHE KIIFOUEBBIX CIIOB, HIIEH pa3ApoOIeHHE CONEpIKaHMS
TEKCTa Ha JIOTUYECKHE OJIOKM, COCTaBJICHME IUIaHa Mpo4ynTaHHoro. Eciam cTyneHt
UMEET JIEJI0 C JIMYHOW KHUTOM, TO KIIFOYEBBIC CJIIOBA M MBICIM MOYKHO MOTYEPKHYTh
KapaH/1aIloM.

e CocTaBiieHHE KOHCIEKTa M3ydeHHoro marepuana. Eciu craThs wim pazmen
KHUTH 10 00beMy  HeOOJbIIOH, TO  I€IeCOO0pa3sHO  MPUCTYNMHUTh K
KOHCTIEKTUPOBAHHUIO, TMPOYMTAB HMX TOJHOCTHIO. B Ipyrux cimydasx xXenaTelbHO
npountats 7-10 crpaHu.

7. ®OHABI OLICHOYHBbIX CPEIACTB

7.1. IlepeyeHb KOMIETEHUMH ¢ YyKa3aHHeM JTAaNoOB  HX
(popMupoBaHus B IpouLecce 0CBOCHUsI 00Pa30BaTeJbHOI NMPOrpaMMbl



Cemectp JIMCIMIUTHHBI /37IEMEHTHI  TTPOTPaMMBEI
(mpaktuxu, 'MMA), yuacTByromnue B
(GhOpMUPOBAHNN KOMTICTCHITHH

OIIK — 5 - crocoOHOCTRIO IMPUMCHATH 3HAHWEC TIPHUHIIUIIOB KJICTOYHOM OopraHuvsanuu OHOJIOTHYECKHUX
O6’beKTOB, 6I/IO(1)I/ISI/I‘IGCKI/IX U OHOXUMUYECKHX OCHOB, MCM6paHHLIX IMpoucCCOB MU MOJICKYJIAPHBIX
MCXaHH3MOB KHU3HCIACATCIbHOCTH

3,4 Du3noa0THs 1 OMOXUMUS PACTCHHUH

3 LluTosiorust ¥ THCTOJIOTHS

5 I'eHeTHKA C OCHOBaMH CEJICKIINH

8 Mouekyasipaasi 010J10THsI

5 MukpoOHOIOTHS ¢ OCHOBAMH BHPYCOJIOTHH

1 OU3NKO-XUMHUYECKHE METONbI HUCCIC/IOBAaHUS B
Oouonoruu

1 Bruoxumuyeckre  METOOBl  HMCCIEJOBaHUS B
Ouonoruu

8 IMoarotoBka K MpoIeaype 3allUThl W MPOLEAypa
3amutel BKP

OIIK-9 - o6mamaer cHOCOGHOCTBIO HMCHONB30BaTh OA30BEICTIPEICTABICHHS O 3aKOHOMEPHOCTSX

BOCITPOU3BCACHUA MHAUBHUAYAJIbHOT'O PA3BUTUS 6I/IOJ'[OFI/I‘-IGCKI/IX O6’LGKTOB, MCTOJbI MMOJIYYCHUSA U pa6OTBI
C SMOPHOHATBHBIMHA 00BEKTaMH

3 buonorust pa3MHOKEHHUSI U Pa3BUTHUS
8 MouJiekyJisipHasi 6HOJIOT Ul
8 [TpenaumnuiomHas mpakTuka
8 [lonroroBka K MpoOLEAype 3alUTHl U
npoueaypa 3amutsl BKP
OHK' 1 1 = CIIOCOOHOCTBIO MPUMCHATH COBPCMCHHBIC MMpeACTaBJICHUS 00 OCHOBax

OMOTEXHOJIOTUYECKUX U OWOMEIUIIMHCKUX IPOU3BOJCTB, I'€HHOM WHXCHEPHUH, HAHOOHMOTEXHOJIOTHHU,
MOJIEKYJIAPHOTO MOJIEITMPOBAHUS

5 MukpoOuosorus c OCHOBaMHU
BHUPYCOJIOTHH

8 MouJiekyJisipHasi 6UOJIOT Ul

8 brorexHomorus

8 [TonroroBka K MpoOIEAype 3alUThl U
npouenypa 3amursl BKP

[1K — 3 - Hay4HO-TIPOM3BOICTBEHHAS U TIPOCKTHAS ICATEIIHOCTb!
TOTOBHOCTBIO IIPUMCHATH Ha TMPOU3BOACTBE 0a3oBbIe O6IlIerO(1)eCCI/IOHaJ'IBHBIe 3HaHHUA TCOPUHU U
METOJI0B COBPEMEHHOM 6Hroaoruu

1 Boranuka
3,4 ®uznonorus 1 OMOXUMHUS paCTeHUN
8 MouJiekyJasipaasi OMOJIOTHS
12 3oonorus
8 buorexHonorus
4 CucTeMaTHKa HU3IMIKMX U BBICIIMX PACTEHUH




5 duronenonorus

6 ®drnopa Jlarectana

7 buopasznoobpasue

6 Bronornueckie 0CHOBBI HHTPOJIYKIIMU PACTEHUH

3 CriennpaxkTHKyM 10 300JI0THH TTO3BOHOYHBIX

3 CriennpaxTiKyM 1o MOp(oJIOTHH PaCTeHUH

7 boranngeckoe pecypcoBeieHne

6 OCHOBBI arPOHOMHUHU

5 [TpnakTHKYM MO CHCTEMATHKE C.-X. PACTCHHI

5 CoBpeMeHHBIE poOIeMBbI T€HOMUKH u
IPOTEOMHKH

5 CoBpeMEHHBIE TOCTKCHHUS TCHHON HH)KCHEPUHT

6 Burosnorust pa3BUTHS pacTEHHIA B YCIOBHSIX ropoJa

6 Muxkoorus

7 QPayna Jlarectana

7 3ooreorpadus

7 JlexapcTBeHHBIE pacTEHUS

7 buonornueckn aKTHUBHBIC BellleCTBa
JIEKAPCTBEHHBIX PACTEHUI

7 DuU3H0I0TUs BBICIIEH HEPBHOU NESITEIbHOCTH

7 NmmyHoONOTHS

4 Buometpus

4 MeToasl OucaHusa OMOIOrOYECKUX CUCTEM

6 [lpakTnka 1O mMOMy4YeHUIO TNPO(ECCHOHATBHBIX
YMEHUU u OIBITA npohecCHOHATBHON
JeSITeTbHOCTH

8 [IpenumioMHasi MpaKTHKA

8 [MoaroroBka K mpoleaype 3alluThl U TpOLEAypa
3amntel BKP

7.2. OnucaHue nokasaresieil ¥ KpuTepueB OLeHMBAHUS

KOMIIeTeHIIMH

Kpurepuu ouennBanus

IlIkaja no TpaaAMuMOHHON NATHOANIBLHOM cUCTEMeE

lonoporos IMoporoswuii IpoaBuHyTHII Bricokuii
Moxa- bIii («yAOBIIETBOPUTEIH («xopo110») («OTIIMYHOY)
3aTeJIn HO»)

(«HeymoBieT

BOPUTEIHEHO»

OIIK-5

3]—[3— (Dpal"MeHTap C CYIIeCTBCHHBIMHA C HECYLICCTBCHHBIMHA Ha BBICOKOM YPOBHE
HUS: Hble 3HaHMs | OWMOKamu sHaer OIMOKAMM 3HACT 3HACTCTPYKTYpHbIE

crpykryprbix | CTPYKTYPHBIC opMyIIBI | CTPYKTYpHBIC (bopmyIsI Beex

dopmysn Bcex | BECX KOMIIOHCHTOB hopmyubl Beex KOMIIOHEHTOB OEJIKOB

KOMIIoHenTop | OCIKOB H KOMITIOHEHTOB O€JIKOB | u

6eHKOB " HYKJICMHOBBIX KHCIIOT | " HYKJICMHOBBIX KHCJIOT

HYKJIEHHOBBIX (OCHOBHLIC HYKJIICMHOBBIX KUCJIOT (OCHOBHBIC

KHUCJIOT HYKJICOTHIBL, (ocHOBHBIC HYKJICOTHUIbI,

(ocHOBHBIE AMHHOKHUCIIOTEI, HYKJICOTH]IBI, AMHUHOKHCIIOTEI,

BcTpeuatomuecs B PHK | aMUHOKUCHIOTHI,

HYKJICOTHU B,

BCTpEYAIOIINECST B




AMUHOKHUCIIOT | MUHOPHBIC BCTpEYAIOIINECS B | PHK MHUHOPHBIC
bl, HYKJICOTHIBI), ux | PHK MHUHOPHBIE | HyKJICOTHIBI), ux
BCTpEYalouue | Ha3BaHMUS; HYKJICOTHIBI), X | Ha3BaHUS;
ca B PHK | opuHmumel  OCHOBHBIX | Ha3BaHUS, TOPUHIUIIB OCHOBHBIX
MUHOPHbIE METOIOB, MPUHIIMIBI OCHOBHBIX | METOJIOB,
HYKJICOTHIBI), | ACMOIB3YEMBIX IS | METOJIOB, HCMONB3YEMBIX IS
X Ha3BaHHS; HCCIICOBAHUS WCIIONIB3YEeMBIX  JIJISl | UCCIEAOBaHUS
TIPUHIUTIBI HYKJICUHOBBIX KHCIIOT U | UCCJECIOBaHUSA HYKJIEHHOBBIX KUCJIOT
OCHOBHBIX 0eIKoB HYKJICHHOBBIX KHCJIOT | ¥ OEJIKOB
METO/JIOB, 1 OCIKOB
HCIIOJIb3yEMBbl
X JULST
HUCCIIEIOBAHUS
HYKJICUHOBBIX
KHCIIOT u
OeJIKOB
YmMme- dearMeH- c CyIIeCTBEHHBIMH | € HEKOTOPLIMH Vmeer A0CTAaTOYHO
HUS: TapHLIe 3aTPyAHCHUAMHA 3aTPYAHECHUSAMH yMEECT Xopouio pe]_I_[aTL
yMeHHs yMmeeTpellaTh 3aayd Ha | pelmiarb 3aJadd  Ha | 3amayu Ha
oIpeielICHUE oIpeJielicHue
peuiatk negBﬁquf/’I HegBﬁquﬁ Egg;ﬁiﬁf;ﬂe
3ajlatu Ha II0CJICI0BATCIIBHOCTHU IIOCJICI0OBATCIIBHOCTHU IIOCJIEJOBATCIBHOCTH
onpeneneline HYKJIEMHOBBIX KHCJIOT U | HYKJICMHOBBIX KHCJIOT HYKJIEMHOBBIX KHCJIOT
TCPBHHHOH 0eIKOoB; 1 OEJIKOB; U GEIKOB:
nociaea0BaTen >
LHOCTH OOBSICHUTD CMBICT | OOBSICHUTH CMBICIT | 0OBACHUTD CMBICT
KJIIOYEBEIX KJTIOYEBBIX
HYKJICHHOBBIX SKCIIEPUMEHTOB SKCIIEPUMEHTOB EE(}:(;[‘:;;?;;HTOB
KHUCJIOT H " - 9
66HKOB; MOJICKYJIApHOU MOJICKYJIAPHOU MOJICKYJISIPHOH
OOBSACHUTD Guonornu ononornu Ouoaoruu
CMBICIT
KJIIOYEBBIX
3KCIIEPUMEHTO
B
MOJIEKYJIIPHOU
OMOJIOrUH
Hasbi- | OTcyTcTBHE
KH: HAaBLIKOB, Ha HU3KOM YPOBHE B 10CTaTOYHOM B II0JTHOM 00beMe
MpeaycMOT- BIIAACETIOHATHIMU o0beme BIIAfEETIOHATUIMU
PEHHBIX MOJIEKYJIAPHOM BJIaIc€THOHATHUSIMU MOJIEKYJISIPHOU
JTaHHOM OHOJIOTUH; MECTE MOJIEKYJISAPHOM OHOJIOTHH; MECTE
KOMIIETEH- MOJIEKYJISIPHON ouonoruu; mecte MOJICKYJISIPHOM
et Ouosioruu B 001aCTH MOJIEKYJIIPHON OmoyIoruu B 001aCTH

HayK O >KU3HH, CBSI3U
MOJIEKYJISIPHOM
OHOJIOTHH U XVMHH,
MpolLecce peann3auu
TeHEeTHYECKOMN
rH(popMaIny;
CTPYKTYpe B QYHKIUSIX
HYKJICUHOBBIX KUCJIOT U
OeJKoB

Ouonoruu B 001aCTH
HayK O )KH3HH, CBS3H
MOJIEKYJIIPHOU
OMOJIOTUN U XUMHH,
mporiecce
peanuzanuu
TE€HETUYECKOMN
UHpOpMaLUH;
CTPYKTYypE H
(GYHKITHSIX

HayK O )KM3HH, CBSA3U
MOJIEKYJIApHON
OHOJIOTUH B XUMHH;
npolecce
peanuzanuu
TE€HETUYECKOMN
UHQOPMAIHH;
CTPYKTYypeE H
(QyHKIUSIX
HYKJICHHOBBIX KHCIIOT




HYKJICUHOBBIX KUCJIIOT

U OEJIKOB

1 OEJIKOB
OIIK- 9
3]—[3- @paI‘MeHTap C CylieCTBeHHbIMH ¢ HeCylleCTBeHHbIMH Ha BBICOKOM YpOBHE
HHST: HEIE omHMOKAMM  3HacT O | OMOKAMH 3HAacT O | 3paeTO
sHARMsBaKono | SAKOHOMEPHOCTAX 3aKOHOMEPHOCTSX 3aKOHOMEPHOCTAX
MepHOCTEH BOCIIPON3BEACHHUS ¥ | BOCIIPOM3BEACHHS M | BocrIpOM3BEICHUS U
BOCIPOHIBENE HHIWBUAYATHEHOTO HHIWBUAYATHLHOTO VHMBH/IYaNbHOTO
HUS y | PASBATHA Pa3BUTHA pa3BUTHSA
VHIMBHLYalbH Guonormeckix OHOOrMYeCKUX OHOJIOTHYECKIX
Oro pa3BUTHUA 06nexTos, 00BeKToB, 00BEKTOB,
OMOJIOTHUECKH
X 00BEKTOB,
Yme- ®parmeH- c CYIECTBEHHBIMH | € HEKOTOpPLIMH | YMeeT JAOCTATOYHO
HUA: TapHLIe 3aTPYAHCHUSIMU 3aTPYAHCHUAMH YMCCT XOPOHIOI/ICHOHI)?)OBZITB
yMeHHs YMeeTHCIIONb30BaTh HCIIOJIL30BaTh Ga30BEIe
ACIIONB3OBATE 0a30BbIe TpeACTaBICHUS | 0a30BBIC Tpe/ICTABIICHHS o
6a30BLIC 0 3aKOHOMEPHOCTSIX | TPEICTABICHUS 0 | 3aKOHOMEPHOCTAX
IIPE/ICTABICHH BOCIIPOU3BCACHUA U | 3aKOHOMEPHOCTSX BOCIIPOM3BE/ICHUS |
a o | HHAMBHIYaTBHOTO BOCIIPOM3BENCHHSA U | MHAMBHUYalIbHOTO
3aKoHOMepHOC | DOPHTHA MHMBHyaJIbHOTO pasBUTHA
Tax OHOJIOTHYCCKUX pa3BUTHUSA OMOJIOTUUECKUX
BOCIDOH3BEIE 00BEKTOB OHMOJIOrMYECKUX 00BEKTOB
— " 00BEKTOB
HHANBUIYATbH
Or0 Pa3BHUTHSA
OMOJIOTHYECKH
X 00BEKTOB
HaBb[- OTCyTCTBI/Ie Ha HHU3KOM YpoBHE B JOCTATOYHOM B IOJIHOM o0bLeMe
KH: HABBIKOB, BIIalee TMETOJaMHU obneme BIIafiee TMETOJaMHU
IpeIyCcMOT- HCIIOJIb30BAHNS3AKOHOM BIIaJIEETMETOIaMHU MCTIONb30BAHMS3AKOH
PEHHBIX epHOCTeH MCHOML30BAHMSA3AKOH | oMepHOCTEi
JaHHOM BOCITPOM3BEICHHSI u | oMepHocTel BOCIIPOU3BENCHUS U
WHIMBUAYaIbHOTO BOCHIPOMU3BCACHUA U | HHANBUAYAJIbHOTO
KOMIICTeH" pasBUTHS VIHIMBH 1y a]IbHOTO pasBuTHS
fuen OHMOJIOTUYECKUX pasBUTHA GHOJIOTHUYECKHX
00BEKTOB, OHMOJIOrMYECKUX 0GBEKTOB,
00BEKTOB,
OIIK-11
3Ha- O®parmenrap | ¢ CYIIeCTBEHHBIMH | ¢ HeCyIIeCTBEHHBIMH | HA BBICOKOM YPOBHe
HUS: HBIe 3HAHHS omMndoKamMu 3HACT | OMIUOKAMU 3HACT | 3HACTCTPOCHUE
cTpoeHHs CTpOEHHE OETKOBBIX | CTPOEHHME OENKOBBIX | GeJIKOBBIX
6EIIKOBEIX KOMILIEKCOB, KOMILIEKCOB, KOMILIEKCOB,
KOMILITEKCOB, NPUHUMAIOLIMX Y4aCTHC | NPUHUMAIOIIHX TIPUHUMAFOTITIX
HPUHUMAIOIIN B Iponeccax | yJyaCTue B IPOLECCAX | yyacTHe B Mpolieccax
X yuactne B | KOTHPOBAHMA 1 | KOTMPOBAHMS U | KONUPOBAHUSA u
nporeccax peaiusatnn peanusayu peanusanuu
Kormpopanms | TCHETHIECKO reHETHYECKOU reHeTHUYECKOI
W peammsammm uH(pOPMAIIUH; CTPOEHUE | HHPOPMAITUH; MHDOPMALHH;
renetnueckon | OCHOBHBIX CTPOCHHE OCHOBHBIX | CTPOEHHE OCHOBHBIX
unpopmaruy; | PETYTATOPHBIX PEryJIATOPHBIX PETYISATOPHBIX




CTpOCHHE TCHETHYCCKUX FEHETHYECKUX TEHETHYECKUX
OCHOBHBIX 3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB
PETYJIATOPHBIX
FEHETHYECKUX
3JICMEHTOB
YMme- @parMeH- c CyLIeCTBEHHbIMH | € HEKOTOPBIMH | YMeeT J0CTATOYHO
HUA: TapHLIe 3aTPyAHEHUSIMHU 3aTPYAHEHUSIMH yMEECT XOpOIIIOO6’b$ICHI/ITB
yMeHHUS yMeeTOOBSICHUTD 00BSCHUTH PUHILIAIIBI
OOBSICHUTD IPUHIATIBL PUHIMIIBI KAHETHYISCKOI0
[PUHLHIIBL KMHETHYECKOTO KMHETUYECKOTO KOHTPOISL  paGOTHI
KHHeTHuecko | KOHTPOI paboThl | KOHTPOISL  PabOTHI | (hepmeHTOB,
o KOHTPOIS (hepMeHTOB, (bepMeHTOB, PUHAMAOLIIX
paGoTHI MIPUHAMAIOIIUX NPUHUMAIOIINX y4acTue B
(DepMEHTOB, y4acTHe B peEUII/IBauI/H/I y4yacTue B | peanusanuu
TPUHHMAIOLI T€HETUYECKOH peanun3anuu } FeHEeTHYECKOIl
MX ydacThe B nHpopmauu U | TEHETUYECKOU HH(POPMALHH "
peanu3auu CBOpauMBaHMs Oenka. | UHpopMauu H | CBOpauMBaHMUS
TE€HETHYECKO CBOpaiHMBaHusA Oelka.
i Oeinka.
uHpOpMaIu
Hu
CBOPAYNBAHU
s1 OelKa.
HasBpbI- OTCyTCTBI/Ie HA HU3KOM YPOBHe | B J0CTATOYHOM | B IOJHOM 00beMe
KH: HaBBIKOB, BrageeT IOHATUSMU O | o0beme BIIAJIEET
TpeTyCMOT- CTPYKTypE FEHOMOB | BIAJEETIIOHITHSIMHA O | IMOHSATHUSIMH 0
PEHHBIX HPOKAPHOT M JYKAapHOT; | CTPYKType T€HOMOB | CTPYKTYypE TI'€HOMOB
AHHO NPUHIKIEX  IepesiadH MPOKAPUOT U | IPOKapHoOT H
TEHETHYECKOM 3YKapHOT; 3YKapHOT;
KOM?eTeH' urdopManuu p3 | IPUHIIMIIAX TIepeady | IPUHIUIAX Hepeaadn
nueu OKOJICHHUS B | TeHETHYECKOMH FeHEeTUYecKOoil
[TOKOJICHUE; nHpOpMaITUU u3 | nHOpMaIUu n3
MeXaHH3Max ITOKOJIEHHS B | ITOKOJIEHUS B
PpeIUITUKALNU JHK; | mokoJieHHE; MOKOJICHHUE;
»ku3HeHHOM 1ukie JIHK | MexaHuzmax MeEXaHu3Max
u PHK-conepxamux | perumkanun — JTHK; | pemmkanun — JIHK;
BUPYCOB; MEXaHU3Max | KU3HEHHOM  LMKIE | )KM3HEHHOM  IIUKJIE
pekombunarmu JIHK; JIHK u PHK- | JHK u PHK-
COJIepIKaIIX COJIepIKaIINX
BUPYCOB; BHUPYCOB;
MeXaHu3Max MEeXaHU3Max
pexombunamu JIHK; | pexomOunanmu JIHK;
K-3
3Ha- O®parmenrap | ¢ CyIIeCTBEHHBIMH | ¢ HeCYIIeCTBEHHbIMH | HA BBICOKOM YPOBHe
HUS: HBEIE 3HAHHS OIIHOKAMH 3HaeT | OIIHOKAMM 3HAET | 3HaeTMETOIBI
METO/IOB MCTOZBI METOJBI IPUMEHSIEMBIE TIPH
NPUMEHSEMBI IIPUMEHSAEMBIE Npy | IPUMEHAEMBIC TIPH | 1aGopaTOPHBIX
X npu 1a60paTOPHBIX 71a60paTOPHBIX HCCIIEOBAHUAX B
1aGopaTOpHbI I/ICCJIG,I[OBaHI/IHuX B I/ICCJ‘ICI[OBaHI/I}IvX B | MOJEKYIAPHOMH
MOJIEKYJIIPHOU MOJIEKYJISIPHOU




X ouooruu ouoaoruu OuoJIorun
HCCIIeI0BaHU
aX B
MOJIEKYJIIPHO
H Onosioruu
YMme- @parMeH- c CyLIeCTBEHHbIMH | € HEKOTOPBIMH | YMeeT J0CTATOYHO
HUA: TapHLIe 3aTPyAHEHUSIMHU 3aTPYAHECHUAMHA XOpOHIOHpHMGH’ITB
yMeHHUS yMeeTITIPUMEHSITh yMeeTIIPUMEHSITh METOIBI
TPUMEHSATH METO/IbI METO/IbI J1a6OPATOPHBIX
METObI J'Ia60paT0pHBI)i JIa6opaTopHHxv HCCle0Ba-HUitB
aBOpaTOpHEI HCCHeHOBa-HI/IfIB HccneHOBa-HHfIB MOJICKYJISIPHO
X mccaenoa- | MOIEKYIAPHOH MOJIEKYJIIPHOU GHOJIOrHH
HUIB OHOoJIOrun Oouosoruu
MOJIEKYJIIPHO
H Onosoruu
HaBbI- OTcyTCTBI/Ie HaA HHU3KOM YPOBHe | B JOCTAaTOYHOM | B NOJHOM 00beMe
KH: HaBbIKOB, BlafeeTHAaBbIKAMU odneme BiageeTHABBIKAMMU
npeaycMor- | PUMCHCHHMS BrajieeTHABRIKAMHU PUMEHEHUS
PEHHBIX METO10B IMPUMCHCHHA METOJIOB
JTAHHOU 1a00paTOPHBIX METON0B 71a00paTOPHBIX
KOMIIETEH- HUCCIE0BaHUM B | J1a00PATOPHBIX HCCJICTOBaHUMN B
nue MOJIEKYJISIPHOM HCCIICIOBAHUI B | MOnEeKyIspHOU
Oouooruu Ha | MOJICKYJISIPHOU Oouooruu Ha
MPAKTUKE Orosornu Ha | mpakTuke
MPaKTUKE
7.2. TumnoBble KOHTPOJILHBIE 3aTAHUS

KOHTpOHLHLIe BOIIPOCHI 1JId HHIAUBUAYAJIbHOI'O 3a1aHUHA

1. MonekynspHasOnOoIOT UAKICTKUUKIETOUHASIONOTOT Ul
2. OcOOCHHOCTHKUBBIXCUCTEMUYPOBHUNXOPTaHU3AIIAH.
3. MeToapIvcciie 10BaHHIBMOJICKYJIIPHONOMOJIOT .

4.

HpOHeCCCyH.IeCTBOBaHI/ISI)KI/IBBIXCI/ICTCMKaKCI/ICTeMaCOFHaCOBaHHOFOBBIHO.HHGHI/ISI(b

YHKIHWH, BEAYIIETOKIOCTUKECHUIOOTIPEIECIICHHOUKOHEYHOUIIETH .

5. CTpoeHUEKIETKUCTOYKU3PEHUSIMOJIEKY TSI PHOUONOJIOT .

6.

CTpeMIIeHHEKUBBIXCUCTEMKYCTOMUYMBOMYBOCITPOU3BO/ICTBYOIPEAEIEHHOTOCOYETA
HUSTE€HOBBU3MEHSIOIIUXCAYCIOBUAXBHEITHEUCPE L.




7. COOTHOILIEHUEMEXKAYT€HOMOMUT €HOTUTIOM.

8. PermukanusikakMexaHU3Mpe Ay TUTMKAIIMMHACIIE Ty EMBIXJIEMEHTOB.

Q.

[TapagokccTaOUIIbHOMN3MEHUNBOCTUTEHOTUITAKAK IBIDKYIIIAsICUITIAPa3BUTHSKUBOM
MIPUPOJIBI.

10. [IepBONIPUYMHBICTY4YallHOMN3MEHUMBOCTUTEHOMOBOPTaHU3MOB.
MyTanuruOHHBIMIIPOLIECC

11. [IprunHBIMMEXaHU3MBITOBpEX IeHUACTPYKTYpbl JHKBHEIIIHUMHUpakTOpamu.
12. HampasnennasmoaupukanusreHeTHIeCKOMMH(POPMAITUUKIICTKH,
eEBO3MOXKHBIEMEXaHU3MbI. PexoMOMHAITMAMO A (PUKAIIMATCHOMA.

13.
MexaHU3MBITOMOJIOTMYHOMHMHETOMOJIOTHYHOUPEKOMONHAIIMUCTOUKU3PEHUSIMOJICK
YISIPHOMONOJIOTUH.

14. PeanuzanusireHotTunaBpeHOTHII.
MounekynsipHbieMeXaHU3MbI(OPMUPOBAHUA(DEHOTUTTNYECKUX PAZTUIHIKIIETOKCO TN
HAaKOBBIMT'€HOTHUIIOM.

15. [TocnenoBaTeTbHOCTEMOJIEKYIISIPHBIXCOOBITUHTTPUPEATTU3AIIMUT€HOTHUTIA!
TpaHckpunius, co3peBannePHK, Tpancnsnus, cozpeBanneOenKoB.
16. I'omeocTa3KieTKu. DKCIPEeCCUsITeHOBUAIATITALIHS.

3aKOHOTKJIOHEHHUSITOMEOCTA3a. DHAHTUOCTA3KIETKH.
17. MonekynsipHbIeMEXaHU3MBIKJIETOUHOMIHEPTETUKH.

18. buosHepreTnkapaCcTUTEIbHBIXKIIETOK.
DOTOCUHTE3M00PA30BAHNEIHEPTUNYHUBILIMXUBBICIIIMXPACTEHUI.
19. MexaHn3MBIBHYTPHUKIETOYHOTOTPAHCIIOPTABEIIECTBUYACTHII.

MonekynsspHbINTPaHCIIOPT.

20. KieTouHBIMIMKINEeTOPETYIISIIHS.

21. PerynsuusaBpeMEeHIKU3HUKIICTKH. BO3MOXKHBICTTY TUT HOCTUKIICTKH.

22. MouekynsipHbIeMEXaHU3MBIMHTYKIIUH, pa3BUTHS,
PeryJILUUAOTMEHBIANIONTO3a. DHEPro3aBUCUMOCThANIONTO3A.

23. Anre3uBHBIEB3aUMOIEHCTBUSIKIIETOK.

Bomnpocsl k 3auery

1. Onpenenenue npeamera '"MojekyisipHas Ouosiorus". DTambl pa3BUTHSL
OCHOBHBIE OTKPBITHS.

2. Jloka3aTenbCTBa FEHETHYECKON POJIM HYKIIEMHOBBIX KUCIIOT.

3. XPpOHOJIOTUSI OTKPBITUH, TOATOTOBUBIIMNX CO3JaHHe Y OTCOHOM U Kpukom

Mojienu nBoitHou ciimpanu JIHK.

Hyxneo3un, HykiieoTua, MoaMHyKIeoTu 1. HeperynsapHbie moauMepshl.
[Tpunnuns! crpoenus asoviHou crimpaiu JJHK. Buner [IHK.
[Tapametpst B-, A- u Z-popm JTHK.

Bunsl PHK. 1x possb B kiteTke.

Knaccudukanys aMMHOKHCIIOT.

OcHoBHble OuoNOrNueckre GPyHKIUU OETKOB.

0. benku ¢pepmentsl. [lonstue o kopepmenrtax.

P ©oo~No oA



11. benku TpancdopmaTopsl SHEPTHH.

12, Perynsropnas u penientopHast GyHKIIUNA OEIKOB.

13. TpancniopTHas, muTaTeIbHAS U YJHEpreTuueckas QyHKIUu OeIKOB.

14, [TpyuHIMNIHATEHOE CTPOCHUE OMOJIOTHYECKON MEMOPAHBI.

15. Oynakuun JTHK. UapopmarmonHas eMKOCTb.

16. I'enetnueckuii kox. Ero ocHOBHEBIE CBOMCTBA.

17, [TpyHIMIIBI TPAHCKPHUTIIIUH.

18. ObpazoBanue pubocom y sykapuoT. [loHsTHE O SIAPBIIIKE.

19. [TprHmmne! permmkanuu JJHK.

20. Jloka3aTenbCTBO MOTYKOHCEPBATHBHOTO XapaKTepa PerInKaIiy.

21, TenomMepsl 1 TeaOMepasa .

22, OcHoBHble penapabenbHbie noBpexaeHus B JHK wu npuHmmnsr ux
UCIIPABIICHUSI.

23. OO6mas xapaKTepruCcTUKa TUCTOHOB.

24. Hyxneocomublii, cynepOuiHbIN, neTiaeBo ypoBHU KommnakTtuzanuu JJHK
sykapuoT. MetadaszHas xpomocoma.

25. ['eHOMBI U KapuOTHUIIBI. Pa3Mephl ¥ KOJIMYECTBO TE€HOB Y Pa3HBIX TAKCOHOB.
26. I'ensl "nomarHero xo3siictBa" v reHbl "pockoniu’.

217. OcHoBbel MeTona penarypauuu JIHK B u3ydeHUM CTPYKTYphl TeHOMA
DYKapHOT.

28. CarenmutHas JIHK. OcoOennoctu cocraBa. Jlokanusanus B T€HOME.
[Tanuaapomel. Ponbs oOpaiieHHbIX TOBTOPOB B TEHOME.

29. YMepeHHbIe TOBTOPHI B FTEHOME. Y HUKH.

30. [TonsiTHe 0 MOOWIBHBIX TEHETHYECKUX OdeMeHTaxX. Kraccubukamms
MOOWMIIBHBIX T€HETHYCCKUX DJIEMEHTOB 110 MEXaHU3MY TEPEMEIICHUS.

31. Bupyc wumMmyHoaedunmTa dYeloBeKa: CTPYKTypa IMpoBUpYyca, OEIKH,
KOJUPYyEMbIe

BHUPYCOM.

32. OcobenHoctu PETPOBUPYCOMOOOHBIX (LTR-conepxamux)
pPETPOTPAHCIIO30HOB

33. Mexanusm o00paTHOW TpaHckpumnuuu peTpoBupycoB u LTR -
coJIepKaInux

PETPOTPAHCIIO30HOB.

34. Perponosonsl, He coaepxkamue LTR (LINE u SINE snemenTsi).

35. Ocobennoctu opranuzauuu JHK-Ttpancnosonos. Ilpumepsl npo- u

sykapuotnueckux  JIHK-tpancnmo3onoB.  Mexannsm  umHterpaumu  JIHK-
TPaHCIIO30HOB B I'€HOM.

36. O¢dexTsl BCTPONKM MOOWIBHBIX JJEMEHTOB. 3HAUYC€HHE MOOWJIBHBIX
AJIEMEHTOB B 3BOJIIOLIMH.

37. DTanbl MOHUMaHUs MOJIEKYJISIPHBIX MEXaHU3MOB KaHIIEpOreHe3a.

38. MHoTrOoCTaquiHOCTH OITyX0J1eBOM Tpanchopmaruu. OCHOBHBIC STAIlbI.

39. [ToHsiTHE OHKOTE€HA U MPOTOOHKOI'€HAa. BUPYCHBIE U KJIETOUYHBIE OHKOTE€HBI.
Ras onkoren, Myc onkoreH. MexaHu3mspl akTUBaLMy ITIPOTOOHKOTEHOB.

40. ['ensI-cymnpeccopbionyxoieo0pa3oBaHus.

4]. O6mue npuHunbe! KtonupoBanus JIHK.



42. ['enp-anexTpodopeTnueckoe PpakiiMOHUPOBAHUE HYKIEHHOBBIX KUCIOT H
OEJIKOB.

43. Hcnonb3oBanue aHTUTEN IS JeTeKIun OenKoB. BecTepH-0I10T.

44, ['uOpuauzanus HykJIenHOBBIX KUCIOT. Cay3epH-0510T. Ho3epH-0710T.

45, CexsenupoBanue [JTHK no Caurepy.

[Tonmmmepa3Has emmHass peaKius

7.4. MeToauka oueHUBAHUSA 3HAHUI, yMeHH i, HABHIKOB

OueHka 3HAHWUW, YMEHUH W HaBBIKOB M (WJIM) OMbITa JESITEIBHOCTH,
XapakTepU3ymolMX JTanbl (OPMHUPOBAHUS KOMIETEHIUA MO AUCHUILIIMHE
MPOBOJATCA B (OpME TEKYyIIeTO KOHTPOJS M IPOMEKYTOUYHON aTTECTallUU.
Texymuii KOHTPOJIb TPOBOJUTCS B TEUEHUE CEMECTpa C LEIbI0 ONpe/eIeHUs
YPOBHSI YCBOEHHUs OOYyYaroNMMUCS 3HAHHUM, (POpMUPOBAHHUS YMEHUM U HABBIKOB,
CBOEBPEMEHHOTO BBISBIICHUSI IPENOJAABATENIEM HEIOCTaTKOB B IMOATOTOBKE
OOy4YaronMXcs U MPUHATUS HEOOXOIUMBIX €p MO €€ KOPPEKTHUPOBKE, a TAKKE IS
COBEPIIICHCTBOBAHMSI METOJIMKH OOy4Y€HHUs, OpraHu3aluu y4yeOHOW paboThl U
OKa3aHMsI MHIUBUIYATHHOU MOMOIIHM 00YYaIOIIUMHUCS.

Kpurepuu oueHKH 3HAHMH CTYICHTA IPH HANTUCAHUY UHAUBUAYAJIBHOIO

3aJaHus

OueHka «0TJIMYHO» - BBICTABIIETCS CTYACHTY, IOKAa3aBIIEMY BCECTOPOHHUE
CUCTEMATU3UPOBAHHbIE, TJIyOOKHME 3HAHUS BOIPOCOB M YMEHUE YBEPEHHO
OPUMEHATh MX Ha NPAaKTUKE NpPH PEIICHHMH KOHKPETHBIX 3a7ad, CBOOOJHOE U
paBUIbHOE 0OOCHOBAHUE MPUHATHIX PEIICHUM.

OueHka «XOpomIO» - BBICTABISETCA CTYIEHTY, €CIM OH TBEPAO 3HAET
MaTepuall, FPaMOTHO U 10 CYLIECTBY MU3JIAraeT €ro, yMeeT IPUMEHSTH ITOJyYEHHbIE
3HaHUA Ha IpakTuke. Ho mgomyckaer B OTBETE WIM B PELICHUM 3a/1a4 HEKOTOPbIE
HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTH C IIOMOILBIO JTONOIHUTEIBHBIX BOIIPOCOB
IIpEnoAaBaTells.

OueHka «yAOBJIETBOPUTEJbHO» - BBICTABIIIETCS CTYJIEHTY IIOKa3aBIIEMY
dbparMeHTapHbIi, Pa3pO3HEHHBIN XapaKTep 3HAHWM, HEJOCTATOYHO MPABHIIbHBIC
(bopMyapoBKU 0a30BBIX MOHATHIA, HAPYLIEHUS JTOTMYECKOU MOCIEeI0BATEIbHOCTH
B M3JIOKEHHH IPOTPaMMHOTO Marepuana. Ho mpu 3ToM OH BilaieeT OCHOBHBIMU
MOHATUSIMU BBIHOCUMBIX Ha KOHTPOJIBHYIO pabOTy TeM, HEOOXOIMMBIMHU IS
JanbHeiero oOy4eHus 1 MOKET MPUMEHATH MOJYyYEHHbIE 3HAaHUA 10 00pasily B
CTaHIAPTHOMN CUTYaLIUU.

OuneHka «HeyJAOBJIETBOPUTEIbHO» - BBICTABISCTCS CTYIEHTY, KOTOPBIA HE
3HaeT OOJIbIIeH YacTH OCHOBHOTO COJAEpXaHHUs BBIHOCUMBIX Ha KOHTPOJBHYIO
paboTy BOIIPOCOB TEM.

Kpurepuu oieHKHM 0TBETOB Ha 3a4eTe
3a4YTeHO - COOTBETCTBYET OTBETY CTYAEHTA HA OLIEHKUA OTJIMYHO, XOPOIIO U
YAOBJIIETBOPUTENIBHO.



He3auTeHOo — COOTBETCTBYET OTBETY CTYACHTA HA HEYJOBJIETBOPUTEIIbHYIO
OLICHKY.

OrneHKa «O0TJIIMYHO» BBICTABIISETCS CTYACHTY, KOTOPBI:

1) rmy6oKo, B MOJIHOM 00BEME OCBOWJI MPOTPAMMHBIN MaTepHall, U3jaraer
€ro Ha BBICOKOM HAyYHO-TEOPETUYECKOM YpPOBHE, HU3Yy4WJl OO0sA3aTENIbHYI0 U
JIOTIOJIHUTEIBHYIO JIUTEPATypy, YMEET MPaBUIbHO HCIOJIb30BaTh 3BaHUS IpU
PErHOHAIIBHOM aHaIu3€e, OPUEHTUPYETCSA B COBPEMEHHBIX ITpoOsieMax OMoJIoruu;

2) yMeno MpuUMEHSIET TEOPETHUECKUE 3HAHUS MPHU PEIICHUU MPAKTHIECKUX
3ajad ;

3) Bnameer COBPEMEHHBIMH METOJAMHU HCCIIECAOBAHUS, CaMOCTOSTEIBHO
MIOTIONTHSIET M OOHOBJIAET 3HAHUS B XO7I€ Y4eOHOM paboThI;

4) mpu OCBEUICHHH BTOPOCTEIEHHBIX BOIPOCOB BO3MOXHBI OJHA — JIBE
HETOYHOCTH, KOTOpBIE CTYJEHT JIEFKO HCIpaBiIseT TMOoClIe 3aMedyaHUus
pernoaaBareds.

O11eHKY «X0POILI0» MOJIy4aeT CTYACHT, KOTOPBIN:

1) packpeun coxepkaHue Bompoca B 00BeMe, MPETyCMOTPEHHOM
IPOrpaMMoOil, U3y4mi1 00A3aTeNbHYIO JIUTEPATYPY 110 IPEIMETY;

2) rpaMOTHO U3JI0XKWJI MaTepHall, BIAJCET TEPMHUHOJIOTHUEN;

3) 3HaKOM C METOJaMH UCCIIEI0OBAaHUs, YMEET YBA3aTh TEOPUIO C IPAKTHKOM;

4) B U3T0KEHUM JOIMYCTUI Psil HETOUHOCTEH, HE UCKaKAIOLIUX COJIEpKaHUs
OTBETa Ha BOIIPOC.

OreHKa «y/10BJIETBOPUTEIBLHO» CTABUTCS CTY/ICHTY, KOTOPBIIA:

1) ocBoun mporpaMMHBI Marepuand NO MpeAMETY B 00bemMe ydeOHHKa,
o0nafaeT JOCTAaTOYHBIMH JUIsl TMPOJOJDKEHHS OOy4YeHUs U MPENCTOSIIEeH
po(hecCHOHANBFHOM e TEIIbHOCTH 3HAHUSAMH, BBITIOJIHIII TEKYIIUE 3aaHMs;

2) mTpu OTBETe [OMYCTHJ HECYIIECTBCHHbIC OINMOKH, HETOYHOCTH,
HapylIeHUs T[OCJIEI0BAaTeIbHOCTH  W3JIOKEHHS  Marepuaia, HeIOCTaTOYHO
apryMEHTHUPOBAHO U3JI0KHUI TEOPETHUECKHUE MOJIOKEHUS.

OreHKa «HeYT0BJIEeTBOPUTEIbHO» BBICTABISICTCS CTYJCHTY, KOTOPBIH:

1) oOHapy W1 3HAYUTENIbHBIE TPOOEIBl B 3HAHUU OCHOBHOTO MPOTPAMMHOTO
MaTtepuania,

2) MOMYyCTUI MPUHIUITHAIBHBIC OMUOKH B BBIMOJHEHUU TIPEITYyCMOTPEHHBIX
MIPOTPAaMMOM 3aJaHUM.

8. IlepeyeHb OCHOBHOM M JONIOJIHUTEJIBHON Y4eOHO IUTEPaTyPHI,
He00X0MMOii IJIs OCBOCHUSI AUCHUIIIUHBI

a) Ocnognaa numepamypa:



1.KoposuH, B.B. Beeaenue B o0uryro 0uosnoruto. TeopeTnueckne BOpoChl
U ipobJieMsbl [ DIeKTpoHHBIN pecypc] : yuebd. mocodue / B.B. Koposun, B.A.
bprinues, M.I'. PomanoBckuii. — DnexTpoH. 1an. — Cankr-IlerepOypr : Jlanb,
2017. — 536 c. — Pexum poctyma: https://e.lanbook.com/book/91300.

2.Hosuxkos, H. H.buoxumus pacrenunii [Tekcr] : yueOnuk, qomym. MCX
P®. - Mockaa : "KonocC", 2012. - 679c. : uin. - (YueOHuku 1 yued. mocoOus st
CTy.. BbIcII. y4e0. 3aBenenuii). - ISBN 978-5-9532-0719-5.

3.006mas 6uonorus u Mmukpoduosorus [ Tekcr] : yueOHoe mocobdue,
nonyil. YMO 1o o6pa3. B 0077aCTH XMMUYECKOW TEXHOJOTUHA U OUOTEXHOJIOTHH /
Cocr. A. IO. IIpocexos, JI. C. Connatona, 1. C. PazymHukoBa u ap. - 2-e u3a.,
uctpas. u jpo. - CII6. : [Ipocnext Hayku, 2012. - 320c. - ISBN 978-5-903090-71-
6.

0) /lononnumenvnas 1umepamypa

4.PoroxuH, B. B. buoxumus pactenuii [TekcT] : yueOHuUK, nomym. YMO
By30B P® 110 arpon. o6pas. - CII6. : TUOP/I, 2012. - 432c¢. : ni. - ISBN 978-5-
98879-118-8.

5.boranuka: PactutenbHas kietka (iurosnorus). PactutenbHas TKaHb
(ructomnorus) [Tekcr] : paboyas TeTpaab I 1a00PATOPHO-TIPAKTHIECKUAX
3aHITHH B CaMOCTOSTEIIFHONW PaOOTHI CTYJCHTOB-0aKaIaBpPOB IO HAIIPaBJl.
"JlangmadTHas apxutekrypa" / Coct. M. I'. Mycnumos, H. C. Taiima3osa. -
Maxaukaina : ®I'bOY BIIO Jlar 'AY, 2015. - 109c. - (Kadenpa 6otanuku,
TEHETUKH U CEJICKIIUH ).

6.I'enetuka [Tekcr] : yueOHOE mocobme. Pex. MunaucTepcTBOM C.-X. PD mst
CTY[. BBICIILY4€0. 3aBej. 1o arpoHomud. crell. / Coct. A.A. Kyuenko, FO.JL.
['yxoB, B.A. Ilyxanbckuii u 1p.; noxa pen. A.A. XXydenko. - Mocksa : KonocC,
2006. - 480c. : un. - (YueOHUKH U y4eO. mocoOus ISl CTY/. BBICII. y4eOH.
3aBeaenuil). - ISBN 5-9532-0069-2.

9.IlepeueHn pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«/HTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMS M CIIUTIIUHBI

1. MunucrepcTBo CEJILCKOTO XO035IMCTBA POD.-
mcx.ru

2. Elibrary. ru (PUHL])- Hayunas snekTponHas 0uOnnoTeka. — MOCKBa,
2000. http://elibrary.ru

3. MupoBas uudposas oubamoTexa -
https://www.wdl.org/ru/country/RU/

4. Hayunass Oubnmnoreka MI'Y wumenn M.B. JlomoHocoBa -

http://nbmgu.ru/
S. Poccuiickas rocygapcTBenHas oubimoreka - sl.ru



http://www.mcx.ru/
http://www.mcx.ru/
http://elibrary.ru/
https://www.wdl.org/ru/country/RU/
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6. becimatnas snexktpoHHas OubnmoTexa - EnmHoe OKHO jgocTyma K
oOpasoBareibHbIM pecypcam - http://window.edu.ru/

Haunmenosanue [Ipunann | Anpec caiita | HamMeHoBaHMe opraHu3aiyu-
AJIIEKTPOHHO- €KHOCTb BJIAJIEJIbI1A, PEKBUHUTHI
OnOIMoTeYHON JIOTOBOPA HA UCIIOJIb30BAHUE
cuctemsl (ObC)
2 3 4 5
DIEKTPOHHO- croponn | http://e.lanb | OOO «M3narenscTBO JlaHby
OoubIroTeYHAS st ook.com Cankr-IletepOypr Jorosop No
cucremMa 112/140/2017, ot 25/10/2017
«3naTenbcTBO JIaHBY 21.12.2017 mo 20.12.2018rr
(«Berepunapus u
CEJILCKOE XO3SIMCTBOY)
DJICKTPOHHO- croponn | http://e.lanb | OOO «M3narenscTBO JlaHb»
OubIMoTeuHas st ook.com Cankr-IletepOypr Horosop Ne
cucrtema 46 ot 20/04/2018
«W3parennpcTBO ¢ 15/05/18 mo 14/05/19
Jlanp». «TexHonorus
MTHIIECBBIX
IIPOM3BO/ICTBY,
«XUMHUS»
Polpred.com croponH | http://polpre | OOO «Ilonmmpen cripaBOYHUKI
SISt d.com Cornamenue ot 05.12.2017r.
DIEKTPOHHO- cropoun | http://e.lanb | OO0 «M3narenscTBO JlaHb»
OubnMoTeuHas sist ook.com Canxrt-IletepOypr Jorosop ot
cucTreMa 09/07/2013r.
«3narenscTBO Jlanb» be3 orpannueHuss BpeMeHU
(Kypnausr)

10. MeToauyeckue yKazaHusi AJsi 00y4aOIIUXCA M0 OCBOCHHUIO U CIIMIIIIMHBI

Nzyuenue mucturimabl «MonekynsgpHas OWOJOTHS» OCYIIECTBISETCS C

MCIIOJIb30BAaHUEM KJIAaCCMYECKUX (DOpPM y4deOHBIX 3aHSATHU: JIEKIUI, CEMUHAPCKUX
3aHSTHI, CAMOCTOSITENIbHON PabOThl BO BHEAYJUTOPHON OOCTaHOBKE.

Pexkomenganuum 1m0  MOATOTOBKE K  JIEKHMOHHBIM  3aHATHAM
(TeopeTnueckuii Kypc).Jlekuus sipiserca Benyuen GopMold ydyeOHBIX 3aHSATHU.
Jlexkus nmpegHazHavueHa MU U3J10KEHHS NIPENOJABATEIEM CUCTEMATU3HPOBAHHBIX
OCHOB HAay4YHBIX 3HAaHUN MO AUCIUIUIMHE, AHAJIMTUYECKOM HH(opManuu o
JMCKYCCUOHHBIX MpoOJeMax, COCTOSIHUM M NEPCHEKTUBAX MOBBIIICHUS KayecTBa
NUIIEBBIX MPOAYKTOB. Ha Jexknuu, Kak NpaBUiio, MOJHUMAIOTCA Haunboiee
CJIO’KHBIE, Y3JIOBbIE€ BOPOCH! YUYEOHOMN AUCHUIUIMHBI.


http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://рolpred.com/
http://рolpred.com/
http://e.lanbook.com/
http://e.lanbook.com/

MaxkcumanbHbli 3QQEKT JNeKIus TaeT Toraa, Korja CTYACHT 3apaHee
TOTOBUTCSA K JICKIIMOHHOMY 3aHSITHIO: 3HAKOMHUTCS C TMpoOjeMamMu JIEKIHH I10
y4eOHUKY WIM TIO0 TporpaMme AUCIUIUIMHBL. PexoMeHayeTcs mpocMaTpuBaTh
3aMKMCH MPEBIAYIIET0 y4eOHOTO 3aHITHs, UCXOAS U3 JIOTUYECKOro €IMHCTBA TeM
y4eOHOMN JAUCIMIIIAHBI.

B xone nexuuu CTyIeHTy 11e1eco00pa3Ho:

CtpeMuTbCcs HE K JIOCJIOBHOM 3alKdCH M3JaraéMoro IpernojaBareieM
y4eOHOr0 MaTepurasa, a K OCMBICIECHUIO YCIIBIIIAHHOTO U 3allUCH CBOMMU CJIOBaMU
OCHOBHBIX (DaKTOB, MBICICH JIEKTOpa; BbIpaOAThIBATh HABBIKA TE3UCHOTO
U3JI0’KEHUS U HAMCAaHUs y4eOHOTO MaTepuaa, BECTH 3alMCH «CBOUMHU CIOBAMM,
BMECT€ C TEM, HE JOIYCKas HWCKAKEHHS WM IOJAMEHBI CMBICIA HAYYHBIX
BbIpakeHHd. OrnpeneneHns, Ha KOTOpble OOpalaeT BHUMAaHUE MPENOJaBaTElb
aubo cnoBaMu, JuO0 WHTOHAIMEH, CIIeAyeT 3alHuChiBaTh YETKO, MOcioBHO. Kaxk
paBuiIo, TAKUE OMpPEIETICHUs MPEIoAaBaTeN b MOBTOPSET HECKOJIBKO pa3 UK JaeT
IIOJ1 3aIIUCh.

1. OcTaBnaTh B TeTpaau Uid KOHCIEKTa JIEKIUHU IIMPOKHE IOJIs, JUOO BECTH
3alliCU Ha OJHOM CTpaHUIE. DTO HYXHO Ui TOTO, YTOOBI B AAJbHEHIIIEM MOKHO
ObUIO OBl BHOCUTH HEOOXOJUMBIE JOINOJIHEHUS B COJEP)KAaHUE JIEKIUH U3
Pa3IMYHBIX UCTOYHUKOB: MOHOTpadui, ydeOHbIX TOCOOUI, IEPUOAUKH U JP.

2. Ilucarp Ha3BaHME TeMbl, y4eOHBbIE BOIIPOCHI JIEKIMHM Ha HOBOH CTpaHUIIE
TeTpaju, YTOObI JIETKO MOXKHO ObLIO HaWTH HEOOXOAUMbIC YUEOHBII MaTepua.

3. HauuHatp KaXayl0 HOBYIO MbICIb, HOBBI ()parMeHT JIEKIUU C KpPaCHOMU
CTPOKH; 3aroJIOBKM M IOA3aroJIOBKH, Ba)KHEHIIME TOJOXEHHS, Ha KOTOpPbIE
oOpalaer BHUMaHUE MPENoAaBaTelb, a TaKKE ONpPENEICHUs BBIICIATh: OyKBAMU
OOJBIIETO pa3Mepa, YEPHUWIAMH JIPYTOro 1BETa, JIM00 MO JYePKUBATh.

4. HymepoBats Berpeuaromuecs B nekuuu nepeuncienus mugpamu: 1,2, 3 ..
ui OykBamu: a, 0, B. . . . I[lepeuncnenus mydine 3anmuchiBaTh cTONOIOM. Takas
3aliCh NPUJACT KOHCIEKTY OOJIBIIYI0 HAIJISIHOCTh U CHOCOOCTBYET JyUIIEMY
3alIOMUHAaHMIO Y4eOHOTO MaTepuania.

5. Bplpaborath yA00HYI0 U TOHATHYIO Il ce0Sl CHUCTEMY COKpalleHUH W
YCIOBHBIX 0003Hau€HUIl. ITO SKOHOMUT BPEMs], IO3BOJISIET 3alKMChIBATh MaTepual
KOKIOM JIEKUMU TIOYTH JIOCJIOBHO, JA€T BO3MOXXHOCTb CKOHILICHTPHUPOBATh
BHUMAaHHE HA COACPKAHWM H3JIaraéMOro MaTepHuajia, a HE Ha MEXaHUYECKOM
poliecce KOHCIIEKTUPOBAHMS.

[To okOHUYaHUIO JIEKIMH 11eJIecO00pa3HO A0padaThIBATh €€ KOHCIIEKT BO BPEMsI
CaMOCTOATENbHON paboThl B TOT € J€Hb, B KpallHEM cllyyae, HE MO3/JHEE, YeEM
crycTs 2-3 AHS MOcie €€ MPOoCTyIINBaHus. ITO BaXXHO MTOTOMY, UTO €Ile HE 3a0bIT
y4eOHbI MaTepuan JIEKIUHU, CTYJEHT HaXOJUTCS TOJl €€ BIEYATICHHEM, Kak
MpaBuioO, SICHO TMOMHUT YKAa3aHWs MpernofaBaTeis, XOPOIIO OCO3HAET, YTO €My
HEIOHATHO U3 MaTepHalia JEKLIHUH.

PexoMeHganum mo moAroToBKe K CEMHMHAPCKUM 3aHATHAM. CTylneHTaMm
CllelyeT MPUHOCHUTH C COOON PEKOMEHIOBAaHHYIO MpernojaBaTesieM JUTEpaTypy K
KOHKpETHOMY 3aHsATHIO. Hambonee nenecooOpa3Has cTpaTterusi caMOCTOSTEIbHON
MOJIrOTOBKHUCTY/IEHTa K CEMHHApY 3aK/IIOYaeTcs B TOM, YTOOBI Ha MEPBOM 3Tare
YCBOUTH COJIEp’KaHUE BCEX BOMPOCOB CeMUHapa, oOpaiasi BHUMaHUS Ha Y3JIOBbIE



poOJIeMbl, BBIACICHHBIE MPEMoAaBaTeieM B XOJ€ JIEKIUU JUOO0 KOHCYIbTAllUU K
cemuHapy. it 3T0ro HeOOXOAMMO, KaK MUHUMYM, NPOYUTATh KOHCIIEKT JIEKIUU U
yueOHUK, Tu00 yuyebHoe nmocobue. Cleayromuii 3Tan MOJrOTOBKY 3aKII0YaeTCs B
BbIOOpe Bompoca il Oosiee  TIyOOKOTO M3Y4YEHHS] C  HUCIOJB30BaHUEM
JOTIONTHUTENBbHOW JuTepaTypbl. [lo 3TOMy BONpOCYy CTYIEHT CTAaHET TJaBHBIM
CHeIUaIMCTOM Ha ceMuHape. L[eHHOCTh BBICTYIUIEHHS CTYyJI€HTa Ha CEMHUHape
BO3pacTeT, €CIU B X0Jie¢ pabOThl HAJ JIUTEPATYpOl OH COMOCTABUT Pa3HbIC TOUKU
3peHus Ha Ty WU UHYIO TPOOIeMy.

[Tocne uzyuenust u 06001eHUsT HUHGOPMAITH, KOTOPYIO COIEPKAaT UCTOUYHUKU
U JIUTEpaTypa, COCTABISAECTCS PAa3BEPHYTHIM WM KPATKUW IUJIaH BBICTYIJICHHUSL.
OxoHYaTeNbHBIA BapUAHT TUIAHA BBICTYIUICHUS B HJ€ale JKEJIaTelbHO HMMETh HE
TOJIbKO Ha OymMare, HO U B TOJIOBE, U3JIarasi Ha 3aHsITUU MOATOTOBICHHBIA BOIIPOC B
cBOOOIHOU (hpopMe, HAM3yCTh, YTO TOMOKET JIydIIeMy 3aKpEeIUICHHUIO Y4eOHOTo
MaTepuana, CTaHeT XOPOUIeH TPEHUPOBKOM YBEPEHHOCTH B CBoMX cujax. llpu
HEOOXOIMMOCTH HE BO30OpAHSAETCS «HOIIJISABIBATH» B IUIAH Ha JIMCTKE OyMard,
4yTOOBI HE OMMOUTHCA B LU(pax, TOUHEE MEepeaaTh COACpKAHUE LIUTAT, HE 3a0bITh
KaKON-TO BayKHBIN CHOXKET TEMBI BBICTYIUICHUSI.

B xoxme paboTel Ha ceMuHape OT CTyAEHTa TpeOyeTcs IOCTOSHHBIN
CaMOKOHTpOJIb. Ero mnepBbIM OOBEKTOM JOIKHO OBITh BpEMs, OTBEIECHHOE
npernosiaBaTesieM Ha BbICTyIuleHue. He cremyer 3510ynoTpeOisiTb BpEMEHEM.
JIOCTOMHCTBOM OpaTopa SIBJISIETCS CTPEMJICHHWE K JIAKOHMYHOCTH, HO HE B YIIEpO
apryMEHTHPOBAHHOCTHU M CO/IECPKATEIbHOCTH BBICTYIIJICHHUS.

Crymras BBICTYIUICHUSI HA CEMUHApPE WM PEIUITMKH B XOJ€ IMCKYCCHUH, BaKHO
HAY4YHUTHCS yBa)KaTh MHEHHE COOECEHNKA, HE TIepeOnBaTh €ro, 1aBas BO3MOXKHOCTD
MIOJTHOCTBIO BBICKA3aTh CBOIO TOUKY 3PEHUSI.

CryneHTtam, IpOMYCTUBIINM 3aHATHUS (HE3aBUCUMO OT MPUYHH), HE UMEIOIITHIE
NUCBMEHHOTO pelIeHMs 3a7ad WIM HEe MOJArOTOBUBUIMECS K JIAHHOMY
IPAKTUUECKOMY 3aHSATUIO, PEKOMEHAYETCSl HE IMO3KE YeM B 2-HeAENbHBIH CpPOK
SBUTbCS HA KOHCYJIbTAallMI0O K TNPENOAABAaTEeNII0 M OTYUTAThCA IO TEME,
u3ydaBlieics Ha 3aHATUU. CTyneHThl, HE OTYUTABIIMECA MO KaXJIOW He
npopaOOTaHHONM MMHU Ha 3aHATHUAX TEeME K Hayally 3a4eTHOW CECCUH, YIyCKaloT
BO3MOXKHOCTh IMOJIyUYUTh IOJOXEHHbIE Oaibl 3a pabOTy B COOTBETCTBYIOILIEM
cemecTpe.

JokJiaa — 3To MyOJIMYHOE COOOIICHUE, MpeACTaBIstonee co00i pa3BepHyTOE
U3JIOKEHUE Ha orpeziesieHHyo Temy. OH OTJIMYaeTcs OT BBICTYIJIEHHI OO0JIbIINM
00beMoM BpeMeHH — 20-25 MUHYT (BBICTYIUICHUS, KaK IPaBUIIO0, orpaHndeHsl 10-12
MuHyTamu). JloKian Takke MOCBsIIEH Ooyiee IMHUPOKOMY KPYTy BOIPOCOB, YeM
BBICTYTIICHHE.

Tunuunast ommOKa IOKIAAYUKOB B TOM, YTO OHHM H3JIAraloT COJAEpIKaHhe
npobJieM JTOKJIaja si3bIKOM KHUTU M JKypHAJIOB, KOTOPBIA TPYAHO BOCHPUHUMAETCS
Ha CIOyX. YCTHas U NMHUCbMEHHasl peub CTposiTcsa mo-pasHomy. Hambomnee ynoOnas
JUI  CIyXOBOTO BOCHpUATHS (pa3a COACPKHUT 5-9 CMBICIOBBIX E€IMHUII,
IPOM3HOCHMBIX Ha OIHOM B3J0XE. OTO COOTBETCTBYET OOBEMY OINEpPaTUBHON
namsITH YellioBeKka. B mepBble 5 ceKyH AOKiana cioBa, MPOU3HECEHHbBIE CTYACHTOM,
yIIEP>KUBAIOTCSl B AMSITU €r0 ayJUTOpUU Kak 3ByuyaHue. LlenecoobpazHo mosromy



3a 5 cexkyHa chopMHUpoBaTh 3aBeplieHHYIO (pa3dy. ITo oOecrneunBaeT ee
OCMBICJICHHE CIIYIIATESIMU /10 TIOCTYIUIEHUSI HOBOrO 00beMa MH(pOpMaIuu.

Hpyras tunuyHas ommOKa JOKIAJYMKOB COCTOUT B TOM, YTO UM HE YJAETCS
BbIIEpKATh BpEMs, OTBEICHHOE Ha JoKiaa. UToObl m30exarh 3TON OMIMOKH,
HEO0OXOMMO, HaKaHyHE€ NPOYUTaTh JOKIJAJ, BBISICHUB, CKOJBKO BpPEMEHU
notpedyercss Ha ero ureHue. s ymoOCTBa >KenaTreabHO MPSMO Ha CTpaHHUIaX
JIOKJIaJla TIPOBECTH pacueT BPEMEHU, OTMEYasi, CKOJIbKO OPUEHTUPOBOYHO YHIET Ha
yTeHue 2, 4 cTpaHuIl U T.JI.

3aBepiieHue paboThl HaJ JOKJIAAOM MPEAINOJaraeT BBICICHUE B €r0 TEKCTE
TJIABHBIX MBICIICH, apryMeHTOB, ()aKTOB C MOMOINbIO a03aleB, MOIYEPKUBAHUEM,
UCTIOJIb30BAHUEM PA3IUYHBIX 3HAKOB, YTOOBI CMBICIOBBIE 0OOpa3bl JOKIaaa
pUOOpeNn U 3pUTENbHYIO HATSAHOCTD, O0JIETYaIONyl0 paboTy C TEKCTOM B XOJ€
BBICTYIUICHHS.

Meroanyeckue peKOMeHIAUMU MO MOAroTOBKe K 3adéry. l3ydeHue
JUCHMIUIMHBL  3aBepliaercs cradel oOywaronmumucs 3auéta. Ha  3auére
OIpeIeNsIeTCsl KaueCTBO U 00bEM YCBOEHHBIX CTyAeHTaMu 3HaHuil. IlogrotoBka k
3auéra — MpoleCcC MHAMBUAYAIbHBbIM. TeM He MeHee, CyLIECTBYIOT HEKOTOPBIE
IpaBUjIa, 3HAHUS KOTOPBIX MOTYT OBITh TOJIE3HBI JIS1 BCEX.

B xome mnoaroroBkn K 3ad€ra OOydYaromMMCsSl JOBOJSATCS —3apaHee

IIOATOTOBJICHHBIE  BOIIPOCH! IO AMcHMIUIMHE. [lepedeHp BOIpOCOB Ui 3a4éTa
COJIEP>KUTCS B JAaHHOW paboyell mporpaMme.
B npeanBepun 3au€ra mnpenojaBareib 3a0JarOBPEMEHHO MPOBOJAUT IPYHIIOBYIO
KOHCYJIBTALIMIO M, B CIy4ae HEOOXOJUMOCTH, UHJIMBHIyaIbHbIE KOHCYJIbTAllUH C
oOyuaromumucs. Ilpu npoBeAeHUM KOHCYJbTAIlUKM 0000IIAeTCS MNPONIECHHBIN
MaTepual, pPacKpbIBa€TCs JIOTMKAa €ro H3y4YeHHs, IMPUBJIEKAECTCS BHUMaHHUE K
BOIIPOCAaM, TMPEACTABIAIONIMM  HauOOJIbIIME TPYAHOCTH JJIg BCEX WIIHU
OONBIIMHCTBA OOYYAIOIIUXCS, PEKOMEHIYETCsl JUTeparypa, HeoOxomumas Jyis
MOJTOTOBKH K 3K3aMEHY.

[Tpu moaroTtoBke K 3au€TaoOyyarouiecs: BHUMATEIbHO M3y4YalOT KOHCIEKT,
PEKOMEHJIOBAaHHYIO JIMTEPATYPy U JIEJAI0T KPATKHUE 3alMCH 10 KaXJIOMY BOIIPOCY.
Takast MeToIMKa MO3BOJISET MOJYYUTh ITPOYHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS,
HeoOXoJuMble Ha 3a4é€re. 3aJoroM YCIHEIIHOM caadu 3adéra SIBIISIETCS
cUCTeMaThyecKas paboTa HaJl y4eOHON MUCIMIUIMHON B TeueHue ronaa. Hakanyne
Heo0X0IuMa U LieJIeHanpaBieHHas MOAr0TOBKaA.

HaunHath mNOBTOpEHHME PEKOMEHIYeTCs 3a MecAll JO0 Hayalla CEeCCHM.
[TonrotoBky K 3a4€ra 5 ’KeJIaTelbHO BECTH, UCXOJIS W3 TPEOOBAHMUN MPOTrpaMMBbl
y4e€0HOM TUCIUIUIMHBI. DTUM JOKYMEHTOM pa3pelieHo NoJb30BaThCs Ha 3a4€Te.

I'otoBsick Kk 3au4€ry, Jiyylie BCETrO COYETaThb IIOBTOPEHUE IO IIPUMEPHBIM
KOHTPOJIbHBIM BOIIPOCAaM C MapajijiesIbHbIM MMOBTOPEHUEM IO MpOrpaMme yuyeOHOU
JCUUTITUHBL.

OOyuaromuecs, HMMEIOIIHUE  33J0DKEHHOCTh WM HEUCIPABIICHHBIC
HEYJIOBJIETBOPUTENIbHBIE OLEHKH IO NPAKTUYECKUM  3aHATHSIM, K 3a4€Ty He
JOITYCKaIOTCA.



B xonme cnmaum 3auéra YUHUTBIBAETCA HE TOJBKO KAueCTBO OTBETA, HO U
TeKylasi ycleBaemMocTb oOydaromierocsi. BeaoMmocTs mocie cpaum  3audéra
3aKpBIBACTCS U CIIAETCs B yUeOHYIO YacTh (haKyIbTeTa.

11. MudopmManuoHHbIe TEXHOJOTHN U IPOTrPaMMHOe obecreueHune

[lepeyenr ~ WH(DOPMAIMOHHBIX  TEXHOJIOTHH,  HCIOJB3YEeMBIX  MpHU
OCYHIECTBJICHUH 00pa30BaTEIHLHOTO MPOIEcca MO TUCHUTIIMHE:

- TEXHUYECKHE CpPEJICTBA: KOMIIBIOTEpHAs TEXHHKAa M CpPEICTBA CBS3U
(mepcoHanbHbBIE KOMITBIOTEPHI, MMPOEKTOP, MHTEPAKTUBHAS JOCKA, BUICOKAMEDHI,
aKyCTHYECKasl CUCTEMA U T.JI.);

-METO/bl OOY4YEeHHMS C HCIHOJIB30BaHUEM WH(MOOPMALMOHHBIX TEXHOJIOTHIA
(zemMoHcTpanys MyJIbTUMEIUUHBIX MATEPUAJIOB U T.11.);

-nepeyeHb VIHTEpHET-CepBUCOB M 3JEKTPOHHBIX PECYPCOB (ITOMCKOBBIE
CUCTEMBI, SJEKTPOHHAs TOYTa, MPOPECCUOHAIbHbIE, TEMAaTUYECKUE 4YaThl H
(GopyMbl, CHUCTEMBI ayJuO MU BHJIEO KOH(PEPEHUUH, OHJIAMH SHUUKIONEIUU U
CIPAaBOYHUKH; SJIEKTPOHHBIE YU€OHBIE U YUEOHO-METOUUECKHE MAaTEPHUAIIBI).

IIporpammHoe o0ecniedeHue
(MMEeH3MOHHOE ¥ CBOOOHO pacnpocTpansieMoe),
HCI0JIb3yeMoOe B yUeOHOM mpouecce

OfficeStandard 2010 OpenLicense: 61137897 ot 2012-11-08
Windows 8 Professional OpenLicense: 61137897 or 2012-11-08
Windows 7 Professional Open License: 61137897 ot 2012-11-08
Windows 8 Open License: 61137897 ot 2012-11-08
AutoCAD Design Suite Ultimate, | O6pa3oBarenbHast juneH3us (Cetb) Ha
Building Design Suite, 770 EducationMasterSuite 2015. Boigana Jlarl’ AY-
Maya LT, Autodesk® VRED, Nudopmaruka, Maxaukana.

Education Master Suite CpoK JeiicTBUS JIMIICH3UH — 3 TOJIA.

Turbo Pascal School Pak http://sunschool.mmcs.sfedu.ru/courses

Pascal ABC.NET http://mmcs.sfedu.ru

CrpaBouHas npaBoBast cuctema KoncynbranT [Tnroc. http://www.consultant.ru/

12. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl HEO00X0AUMOI /1A
oCylIlecTBJIEHUs 00Pa30BaTEJIbHOI0 Mpolecca

bubmuoreunsii  ¢pong DPI'BOY BO «Jlarecranckuii 'AY wumenn M.M.
JxxaMOynaToBay; KOMIIBIOTEPHBIN KJacC C BBIXOJIOM B HWHTEpPHET, YyueOHas
ayIUTOpUs Uil TIpOBEJEHUs]  3aHATHM JiekuuoHHoro tuma Ne 403,YyeOHas
ayIUTOpUs I8 TIPOBEJEHUSI 3aHATHH CEMHUHAPCKOTO THUIA, TPYIIOBBIX U
WHJMBUAYAJIbHBIX KOHCYJbTAllMM, TEKYUIEro KOHTPOJS U MNPOMEKYTOUHOU
arrectarun~ No 404, yueOnast wmeOenb (CTOMBI U CTYJIbS YYCHUYECKUE,
MpenoAaBaTelIbCKUe CTYJ U CTOJI), AOCKA, KOMIBIOTED, ceTh «IHTEpHET», TOCTYN B
IEKTPOHHYI0  HH(POPMAIMOHHO-00PA30BaTEIbHYI0  Cpedy  OpTaHH3alluH,
nabopaTopHoe 000pyaOBaHUE: OOKC OMOJOTHYECKOW O€30MacHOCTH, aBTOKJIAB,


http://sunschool.mmcs.sfedu.ru/courses
http://mmcs.sfedu.ru/
http://www.consultant.ru/

naboparopubie Bechl Tuna CUW / CUX, ananuzarop, uentpudpyru MPW-
260/R/RH, cuerunk 3epHa , BeChbl 3JCKTPOHHBIC JTabopaTopHbie XE,kamepa st
pocTa pacTeHui, HHKyOaTOp OO0IIero HazHAa4YeHHs (TEPMOCTAT CyXOBO3AYIITHBIN),
MuKpockor mojaenu B-293PLi, cTepeoMUKpOCKOTBI, MUKPOCKOI Mojenn Mojenu
B-150R, Baromep 3epHa,pyqHbie MHOTOYPOBHEBBIE ITPOOOOTOOPHUKH 3€pHA.

13. OcoOenHoCTH peasu3anuy TUCHUIINHBI 15 HHBAJIUIO0B U JIUIL €
OrPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyyaromumces C OrpaHU4YEeHHBIMU BO3MOXHOCTSIMU 310pOBbs
MPEIOCTABIISAIOTCA ClielMajIbHble YUeOHUKM U y4eOHble mocoOus, WHas ydeOHas
JUTEpATypa, MPEJOCTABICHUE YCIYyI ACCUCTEHTa (IIOMOIIHHMKA), OKa3bIBAOILETO
00y4aroImMMcsi HEOOXOAUMYIO TEXHUYECKYIO TTOMOIIIb.

a) 1A cJ1a00BUAAIIUAX

- Ha 3ayere MNOPHUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOUIUN  CTYJEHTY
HEOOXOMMYIO MTOMOIIb C YY€TOM MHIUBUAYaIbHBIX 0COOEHHOCTEN (OH MOMOTaeT
3aHATH pabouyee MECTO, NEePEBUTaThCs, IPOUUTATh U OPOPMUTH 3a/laHuE, B TOM
quclie, 3aIUChIBas MO/ JUKTOBKY);

- 3a7aHus JUIS BBINIOJHEHUS, & TAKK€ MHCTPYKLHS O MOPSAIAKE MPOBEIACHUS
3a4€Ta 3a4UTHIBAIOTCS ACCUCTEHTOM;

- THCbMEHHBIE 3aJaHUSl BBINOJHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS
ACCUCTEHTY;

- o0ecreunBaeTCsd UHIUBUIYyAIbHOE paBHOMEPHOE ocBenieHue He Menee 300
JIIOKC;

- CTYJIEHTY JUIsl BBIIIOJIHEHMSI 3a/IaHUsI TPU HEOOXOAMMOCTU MPEOCTABISETCS
YBEIIMYUBAIOIIIEE YCTPOMCTRO.

0) 1JIsl TUIyXUX M CJIa00CHbIIIAIIMNX:

- Ha 3ayere MPUCYTCTBYET AaCCHCTEHT , OKAa3bIBAKOIIUNA CTYACHTY
HEO0OXOAMMYIO TIOMOIIh C YYETOM MHANBUAYATbHBIX OCOOCHHOCTEH (OH IoMoraer
3aHATH paboyee MECTO, MEepPeABUTaThCs , MPOUUTATh U OPOPMUTH 3aJaHUE, B TOM
quclie, 3alUChIBas MO/ JUKTOBKY);

- 3a4yeT MPOBOJUTCS B MUCbMEHHOHN (opMe;

- obecreunBaeTcsl HAIMYUE 3BYKOYCHUIIMBAIOLIEH anmapaTypbl KOJJIEKTUBHOTO
UCIIOJIb30BaHUs, IpPU  HEOOXOJMMOCTH  TOCTYMAIOIIMM  HPEIOCTaBIsAETCS
3BYKOYCHJIMBAIOILIAs aMMapaTypa UHIMBUIYAIBHOTO MOJIb30BAHHUS.

- 110 KEJIAHUIO CTYJIEHTA 3a4€T MOKET MPOBOIUTHCS B MUCbMEHHOM (popMme.

B) JJIsl JIMI ¢ HAPYLIEHUSIMH ONOPHO-ABHUIaTeJbHOI0 anmmapara (TsKeJIbIMH
HAPYUICHUSIMM JABHMIraTeJlbHbIX (YHKUMHA BEPXHHUX KOHEYHOCTed WJIH
OTCYTCTBHSI BEPXHUX KOHEYHOCTEMH):

-  NHUChbMEHHbIE  3aJaHus  BBINOJHSIOTCS  HAa  KOMIIBIOTEpE  CO
CHELMATU3UPOBAHHBIM TPOTPAMMHBIM O0ECIIEUEHUEM WM HaJUKTOBBIBAIOTCS
ACCUCTEHTY.

- 10 JKEJIaHUIO CTY/ICHTA 3a4eT MPOBOJUTCS B YCTHOU (hopme.



JlonmoTHeHHUs1 M U3MEHEeHHMs B pa004yl0 NPOrpaMmy AU CHUILTHHBI
Buecennbie usmenenus Ha 20 /20 yueOHBIN TOA
YTBEPXIAIO

npopeKkmop no yuebHot pabome

C. A. Kypbanos

« » 20 e

B nporpammy aucturiivabel (Moays) «MosekynsipHas OHOJIOTHsD
1o HanpasiaeHuto noaArotoBku 06.03.01 «buosorusi» BHOCATCS CIETYIOIINE
U3MEHEHUS;

IIporpamma nepecMoTpeHa Ha 3acelaHUM Kadeapbl

[IpoToxon Ne OT T.
3aBeayromuii kaheapoun
MycnumoB M.I'.  /  mpodeccop  / /

(pamumust, uMsL, OTIECTBO)  (Y4EHOE 3BaHHUE) (moamucek)

Onobpeno
[pencenaTens METOANYECKON KOMUCCHH (paKyIbTeTa
CanykoBa A. Y./ oouenm |

(Ppamunus, ums, omuecmso) (vueroe 3BaHHE) (moamuce)

« » 20 1.




Jluct peructpanun namenenuit B PI1/]

n/n Howmepa JloKkymeHT, B [Tonmuce | Pacmmdpoka Hata
pas3zaenos, Tae KOTOPOM HOIHCH BBEICHUSA
PON3BEICHBI OTpPa’KEHBI U3MEHEHU

U3MEHEHUS U3MEHEHUs
1.
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