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1 HEJb U 3AJIAUM OCBOEHU ST AUCHMILIUHBI

Llenbto 0CBOCHUS AUCUMILTMHBL « MOJIEKysipHass OUOJIOTHS» B MOATOTOBKE
OakajiaBpa COCTOMT B ()OPMUPOBAHMHU Yy OOYYAKOMIETOCS MPEACTABICHUNA O MOJIE-
KYJISIPHOM YPOBHE OpraHu3alyy U (PyHKIUOHUPOBAHHUH >KUBOH MaTEPHH U TEM Ca-
MBIM CIIOCOOCTBOBATh CUCTEMHOMY MOJAXOAY K YCBOCHHIO YUEOHOIO Marepuasa Ha
OCHOBE MOHUMAaHUsl TJYOOKOW CBSI3M €CTECTBEHHBIX HAYK W (DOPMHUPOBAHHIO CO-
BPEMEHHON €CTECTBEHHOHAYYHON KapTHUHEI MUPA.

JUIsl TOCTHKEHMSI TTOCTABIIEHHOM L€ NIPA OCBOCHUM JIMCLHMIUIMHBI pella-
FOTCS CIICAYIOLIUE 3a0auu.

1. T1o3HaTh 33124l MOJNEKYJASPHONH OMOJIOTMM KaK HAYKH, OCHOBHBIE METOIbI
VCCIICIOBAHUN.

2. PaccMOTpETh CTPOEHUE U CBOMCTBA HYKJIEMHOBBIX KUCJIOT: U3YUUTh ME-
XaHu3Mbl permkannn JJHK.

3. Hayuuth oOyuaroierocst pa3ouparbcsi B 00IICH XapaKTEPUCTUKE MPOLEC-
coB TpaHckpunuu JAHK.

4. BBIACHATH NPUHLMIEBL, JIEKAME B OCHOBE MEKMOJICKYJISIPHBIX B3aUMO-
JEACTBUM.

5. BbIsSICHUTBh OCOOCHHOCTH Ipoliecca CUHTE3a Oenka.

6. ChopmMupoBaTh NPEACTABICHUS O MPUHIMITAX CTPYKTYPHOU OpraHu3aluu
HYKJIEMHOBBIX KHCJIOT, MOJIEKYJISIPHBIX MEXAHM3MaxX CHHTE3a HYKJIICMHOBBIX KHUC-
JIOT ¥ OEITKOBBIX MOJIEKYJT.

6. I3yunTh MEXAHU3MBI PETYJIALAN CUHTE3a OeTKa.

7. I1o3HaTh MEXaHU3MBI [TIEPECTPOIKHA I'€HOB.

8. I1oJlyunTh NPEACTABICHUE O TEHHON MH)KEHEPUH.

2 MECTO YUYEBHOWM JUCOUILIMHBI B CTPYKTYPE OIIOI BO
JuciummHa «MonekynsipHas OWOJIOTHS, KOA N0 Y4eOHOMY IUIaHy
b1.0.22, otHocuTCs K 00s13aTenibHON yacTu biioka 1. «/IMCHMIUTAHEBD, TPEAyCMOT-
PEHHOMY Y4eOHBIM MJIaHOM OakajiaBpuara no HampapyieHHIO moarotoBku 06.03.01
«buosorusy.
MonekynsgpHas OMOJOTHS M3y4aeTcsl Ha 3 Kypce B 5 ceMecTpe B OYHOM
(dbopme 00yUeHUSI.

3. KOMIIETEHIINU OBYYAIOIIEI'OCsA, ®OPMUPYEMBbBIE B
PE3YJIBTATE OCBOEHUS YUEBHOM AUCHOUILIMHBI / OXKHUJIAE-
MBIE PE3YJIBTATBI OBYYEHUSA 110 3ABEPHIEHUUN OCBOEHUSA
MHNPOI'PAMMBI INCITUIIJINHBI

[Tporniecc m3yyeHuss MUCHMIUIMHBI HaNpaBieH Ha (POPMHPOBAHUE CIICTYIO-
umx komnetreHimit (B coorserctBrn ¢ GI'OC BO u TpeOoBaHUAMH K PE3YJIbTaTaAM
ocBoenus OINOIT):



Kapra ¢popmMupoBaHrst KOMIOETEHIMIA 10 TUCHUTIIIMHE

Konx 1 HauMeHOBaHHE KOMIICTCH-
181517

Kox 1 HauMeHOBaHHEC MHIH-
KaTopa JOCTHKEHUS KOMIIE-
TCHIIMH

IlepeueHs uTaHIpPYEMBIX
PE3yIbTATOB OOYUCHUS IO AUCIIH-
IUTHHE

OIIK-3 CnocoOeH mpume-
HATh 3HAHWUE OCHOB SBOJIIO-
LAOHHOW TEOPUH, HCHOJIb-
30BaTh COBPEMEHHBIE TIPE/I-
CTaBJICHHS O CTPYKTYpPHO-
(YHKITHOHAITBHOW  OpTaHU-
3a0MH TE€HETHYECKOM TPo-
TPaMMBbI JKHBBIX OOBEKTOB U
METO/bI MOJIEKYISPHOU
OHOJIOTHH, T€HETUKH U OHO-
JIOTHH Pa3BHUTHA JJIST HCCIIE-
JOBAaHHSI MEXaHU3MOB OHTO-
reHesa u (QuUIOreHesa B
npoeCCHOHATBHOW ~ JIes-
TENHHOCTH.

HNJI-1 3HaeT OCHOBBI 3BO-
JTIOLIMOHHOM TEOPHH, aHa-
JU3UPYET COBPEMEHHBIE
HAIPaBJICHHUsA HCCIEN0Ba-
HUA 3BOJIFOLMOHHBIX MPO-
LIECCOB;, HUCTOPHUIO Pa3BH-
TUSA, TPUHLMUIBI U METO-
IAYECKHE IIOOXOOBI 00-
MEW TEHETHUKH, MOJEKY-
JSAPHOU TEHETHKH, TIEHE-
TUKU TOMYJIALIAM, SIIHIre-
HETUKH;

3HaeT OCHOBBI 3BOIOLIMOH-
HOW TE€OPHUH, aHATU3UPYET CO-
BPEMEHHBIC HAIMPABJICHUSI HC-
CIAE€IOBAHUS 3BOTIOLIMOHHBIX
MPOIIECCOB;, HUCTOPHUIO Pa3BU-
THS, TIPUHIIAIBI U METO Y-
CKHE TOIXOIBI OOMICH TeHe-
THKH, MOJIEKYJIIPHOU TEHETH-
KM, TEHETHKH MONYJALUH,
STUTCHETHKH;

Ymeer aHamuM3HpOBaTH DJBO-
JFONMOHHBIE ~ TPOLECCH H
MPOUCXOIATIHE HU3MEHECHHS B
MOMYJISAIUAX JKHBBIX Opra-
HU3MOB;

Bnapgeer 3HaHWAMM MeXxa-
HU3MOB BOJTFOITHH.

HIA-2 YMeer uHCOONb30-
BaTh B TPOoQecCHOHATb-
HOM JEATENBHOCTH CO-
BpPEMEHHbBIE TIpeJICTaBJIe-
HUSI O  TPOSABICHHH
HACJICICTBEHHOCTH W W3-
MEHYHMBOCTH HAa  BCEX
VPOBHAX  OpTaHU3ALHH
’KHBOTO; HCIIOJIb30BATh B
poeCCHOHANBHON  JIesI-
TETPHOCTH  TIPEJCTAaBIIC-
HUSI O TEHETHYECKUX OC-
HOBaX  DBOJIIOLMOHHBIX
MpPOILIECCOB,  T€HOMHKE,
MPOTEOMHKE,  TCHETHKE
Pa3BUTHS;

3HaeT OCHOBBI HACJICACTBEH-
HOCTH W HW3MEHYHBOCTH KH-
BOTO OPTaHU3Ma;

¥YMeeT HCnonb30BaTh B MpPO-
(decCHOHATBHON  JIEATETHHO-
CTH COBPEMECHHBIE TPEICTAB-
JICHUSI O TIPOSIBJICHUH HACIIE-
CTBEHHOCTH W HM3MEHYHBOCTH
HAa BCEX YPOBHSAX OPTaHM3a-
WX KUBOTO; HUCIIONH30BATH B
poeCCHOHANBHON JIEATENb-
HOCTH TIPEJICTABICHUS O TeHE-
THYECKUX OCHOBAX HBOJOIH-
OHHBIX TPOIIECCOB, TEHOMUKE,
MPOTEOMHUKE, TEHETHKE pa3-
BUTHSA,

Bnaaeer 3HaAHUAMM O TEHETH-
YECKUX OCHOBAX 3BOJIIOIMOH-
HBIX TIPOIECCOB, TE€HOMHKE,
MPOTEOMHUKE, TEHETHKE pa3-
BHUTHS,

HN/-3 Bnageer OCHOBHBI-
MH METOJAMH TE€HETHYE-
CKOTr'0 aHAJIA3a.

3HaeT OCHOBBI T'€HETHYECKO-
r'0 aHAJIH34,;

YmeeT BHISABISATH TEHOTHII TIO
HCCIICMYEMBIM  TIPU3HAKAM,
XapakTepa  B3aUMOJECHUCTBHA
T€HOB, ompeaensomero ¢e-




HOTHUIL, & TaKKE€ KapTUPOBa-
HHUE HCCIEAYyEMBIX T€HOB B
TPYIINax CLEMJICHUS U JIOKa-
JU3AIMUs UCCIIEYyEeMbIX MYTa-
U1 BHYTPH F'€HOB;

Bnaneer OCHOBHBEIMH METO-
JJAMH TE€HETHYECKOTO aHaJIH-
3a.

OIIK-5 CrnocoOHOCTH TIpH-
MEHATh B TMPO(deccHoHamb-
HOM JICATEIIBHOCTH COBpE-
MEHHBIE TIPEACTABICHUS 00
OCHOBAaX OHMOTEXHOJIOTHYE-
CKHX W OHOMEIUIIMHCKHX
MPOU3BOACTB, T€HHOW HH-
KEHEPUH, HAHOOUOTEXHOJIO-
THH, MOJIEKYJIIPHOTO MOJIe-
JTHPOBAHUS

NA-1 3Haer npUHLMIBI
COBPEMEHHOH OHOTEXHO-
JIOTHH, TIPUEMBI TECHETH-
YECKOM HHKECHEPHUH, OC-
HOBBI HAHOOHMOTEXHOJIO-
THH, MOJIEKYJIAPHOTO MO-
JICTTUPOBAHUS,

3HaeT NPUHLMIOBI COBPEMEH-
HOW OMOTEXHOJIOTHH, TIPUEMBI
TEHETUYECKOM  UHXKCHEPUH,
OCHOBBI HAHOOHOTEXHOJIOTHH,
MOJIEKYJIIPHOTO  MOJEIHUPO-
BaHUA;

YmMmeer mnpoBOOUTE MOJIEKY-
JSIPHOE MOJICTTUPOBAHHE OHO-
JOTUYECKUX OPraHU3MOB;
Bnaaageer mpuémaMu TeHETH-
YECKOW HHXKEHEPHU

MN/I-2 YMeeT olieHUBaTh U
MMPOTHO3UPOBATH nep-
CIIEKTUBHOCTH OOBEKTOB
cBoe  mpodeccroHab-
HOH JeITENbHOCTH IJId
OHMOTEXHOJIOTHYECKHX
MTPOU3BO/JICTB;

3HaeT OCHOBBI OHOIOrHYE-
CKOTO TIPOTHO3UPOBAHHS,
YMeeT OLICHUBATH U MPOTHO-
3UPOBATh  MEPCIEKTHBHOCTH
00BEKTOB cBOEH mpodeccro-
HAJIBHOM JEATEIBbHOCTH JIIA
OMOTEXHOJIOTHYECKUX TIPOU3-
BOJICTB;

Bnaneer MeropamMu NpPOTHO-
3UPOBAHUSL.




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
4.1 O0bemM AUCHUIIMHBI U BUABI Y4eOHOi padoThl
OO611as TpyA0€MKOCTh AUCIMIUIMHBI COCTABJISET 6 3aUETHBIX ¢IUHUIIBI, 216 ya-

COB.

JJIs1 04HO# (popmbI 00yUeHUSI

TpynoeMkocTb Cemectp
NUCLIATUINHBI (KoN-BO HENENb

Bun yueOHol paboTsl
B CEMeCTpe)

Bcero uacos O0beM KOH-

TaKTHOH pado- (18)
ThI
AyauTOpHAasi KOHTAKTHAas paboTa 90 90 90
(BCero)
Jlekmmu 36 36 36
JlabopaTopubie padOTHI 36 36 36
B TOM YHC- | B m.u. 6 hopme npaxmu-
Jie: ue KOl NOO20MOBKU
[IpakTyeckue 3aHATHS 18 18 18
B m.u. 6 popme npaxmu-
ueCKoil NOO20MOBKU

CamocTtosiTesibHasi padoTa CTyJAeHTA 99 - 99
(BCero), B TOM 4MCIIE:

HN3ydeHune neKIUOHHOTO 32 - 32
MaTtepHana
H3yueHnne BONPOCOB, 24 - 24
BBIHOCHMBIX Ha CaMo-
CPC CTOATEIBPHOE U3YUEHHUE

B CEMECTPE IToaroroska k JII13 18 - 18
IToaroroska k mpakTH- 12 - 12
YECKUM 3aHATHAM
CamocTrosrenpHas pado- 13 - 13
Ta (MHAMBHIYaTbHOE 3a-
TaHHE)

CPC 27 2,35 27
OK3ameH

B CECCHUIO

Bua npoMeskyTOUHOM aTTeCTALMU

IK3aMeH 2,35 3IK3aMeH
(3auer, 3K3aMeH)
O0was TpyaoeMKoCTb, yac. 216 92,35 216
OO0wasi TpyaA0eMKOCTb, 3a4eTHbIEe 6 2,56 6

¢JIHHHIIbI




4.2 TematnuecKnii Mi1aH JIEKOIUOHHBIX 3aHATHHA.

AJIs1 04HO# popmbl 00YUeHUsI

Ne Tpyno-
i TeMbI TeKITMOHHBIX 3aHATHH €MKOCTb,
q
1 [IpenmeT u 3agaun MOJEKYIAPHOU OnMoToTHH. OCHOBHBIE 3TAITBI Pas- )
BUTHSI MOJIEKYJISIPHON OHOJIOTHH.
2 | Ctpoenne u ¢pyHkumu O6enkoB. [IpeacraBnenue o Oenkax. 4
3 @epMenTel. XUMHUYECKasd MPUPOJA U CTPOECHUE. POk BUTAMUHOB, Me- 4
TAJJIOB U IPYTHX KO(PAKTOPOB B PYHKIMOHUPOBAHUH (DEPMEHTOB.
4 HyxnenHoBbBIE KMCITOTBI. 2
5 | OOmeH BemecTs. 2
5 OOmeH HyKJIeHHOBBIX KHCHI0T. Mexanm3msl cuaTe3a JJIHK u PHK. 4
6 | Oomen OenkoB. DepMeHTATUBHBIN THAPOIH3 OCITKOB. 2
7 YrneBoasl ¥ HX OOMEH. 2
8 | buocunres Genka. 2
9 | IIpoueccunr PHK y npokapHoT 1 3ykapuoT. 2
10 Tunel TeHETHYECKOTO MaTepuaia M MEXaHU3Mbl €ro PEIUIMKALUU Y 4
PHK- cogepxamux u JIHK-conep:xamumx BUpycoOB.
11 | I'enomsl opranenn sykapuot. IIpoucxoxaenne JJHK opranemn. 2
12 Hcropus pasBUTHA TeHHOM UHXKEHEPUU. MeTOapl TEHHOU HHKEHEPHH. 4
Peakuus THOpHIM3AIIHN HYKJICHHOBBIX KUCIIOT B TEHHOH HHKECHEPHH.
Bcero: 36
4.3 Temarnueckuii miiaH JJaOOPATOPHBIX 3aHATUN
JJIS O9HOI (popMBI 00YyUeHUSA
Ne Tembr mabOPaTOPHBIX 3aHATHH Tpynoéum
IL./m KOCTb, 4
1 I[BeTHBIE peaKMK HA AMHHOKHCIIOTHI M OEJIKH. 2
2 Cnoxnsie 6enku. @ocdonporennpl. Beienenne ka3emHa U3 MOJIOKA. 2
OmnpenencHue B HEM HATMYHs 0cTaTKa (HoChHOPHON KUCTOTHI.
3 KomudectBennoe onpenenenne OenkoB. KommuecTBeHHOE Ompeiene- 4
HUE OEIIKOB 1O OHYPETOBOM PEAKIHMH, CIEKTPOPOTOMETPHUECKAM
METOJOM C IOMOIIBIO pedpakTomMeTpa.
4 KonmuectBenHoe onpenencane 0enkoB. Beinenenne u ouncTka mpe- 4
MapaToB TIOOYIMHOB M aNbOYMHHOB KYPHHBIX SHI[ METOJOM BBICA-
IUBAaHUA CyTb(aTOM aMMOHUS U THATH30M.
5 KauecTBeHHBIE peaky Ha OCITKH. 2




6 OTtkpeiTe pepmeHToB B OM000beKkTax. CBOMCTBA (DEPMEHTOB. 2
7 OmnpeneneHre aKTHBHOCTH (PEPMEHTOB. 4
8 CaoiictBa (pepmeHTOB. BBIeneHre caxapossl U3 Apoxokei. Bnusaane 4
pH Ha akTUBHOCTB caxapo3bl.
9 Brinenenue prOOHYKICOMPOTENIOB U JI€30KCHPHOOHYKIICOTHIOB U3 4
aposoked. KauecTBEHHbIE peakuuy Ha ITPOAYKTHI UX THIPOJIH3A.
10 KauecTBeHHBIE peaKIIMM HA TOPMOHBI. 2
11 KadecTBEHHBIE pEaKIIMK HA YTIIEBOBIL. 2
12 KonmndecTBeHHOE onpeieneHne riOKO3bL. 2
13 Omnpeaenenne nunuaos. CBONUCTBA JTUIUIOB. 2
HTroro 36
4.4 TemarnyeCcKui MIaH NPAKTUYECKUX 3aHATUN
JJIS O9HOI (popMBI 00YUeHHUSA
Ne Tembl mpakTHUECKHUX (CEMUHAPCKHX) PadOT Tpynoém
IL/1. KOCTb, 4
1 Opranuzanms  MOJIEKYJISIPHO-OHOJIOTHYECKON  nadoparopun. UH- 2
CTPYKTaXK IO TEXHHUKE OE30TaCHOCTH.
2 HyxknenHosbie KucnoThl. THITEL, cTpoeHHE W (DYHKIHH. 4
3 MOOWITBHBIE 37IEMEHTHI JKUBOU KIIETKH, CTPOEHHE B (DYHKITHH. 2
4 [IpakTrueckoe MpUMeHEHHE TEXHOIOTHH pekoMOnHaHTHRIX JIHK. 2
5 Otansl OnocuHTE3a OENKa. AKTHBALMA AMHHOKHCIIOT Y TIPOKAPHOT H 2
SYKApHOT.
6 buonorudeckuii Ko criocod MEPeBoIa YeTHIPEX3HAYHOW HYKJICOTH - 2
HOM ITOCJIETOBATEIBHOCTH.
7 OCHOBHBIE YTJI€BO/IbI ;)KUBOTHBIX H PACTEHHH. 2
8 Pacmag MoHOCaxapuoB. 2
Hroro 18
4.5 CamocrosTenbHas padoTa
JJIs1 O9HOI (popMBbI 00yYeHHUSA
Homep Bupa camocroarensHOM pa- Hassanue Obmenm,
paszaena 60TEIL (comepskaHue pabOTHI) aKat. 4d-
(TeMbI) CBI
OcMBICIIEHHE M 3aKpEIJIEHUE TEOope-
IToaroToBka K NEeKIHAM THYECKOTO MaTepUana B COOTBETCTBUH 32
C COAEPKAHUEM JIEKIIMOHHBIX 3aHITUH
CaMOCTOATENIPHOE HW3Y4YEHHE OCHOB-
CaMOCTOATEIBHOE  H3ye- HOM W JOTNOJHUTEIIbHOU JIMTEPATYPBL,
HHE TEOPETHUYECKOrO Mate- MOKCK M COOp WH(OPMALHH MO MuC- 24
pHaa LUIIMHE B TIEPUOAMYECKUX MEYATHBIX
W MHTEPHET-H3aHUAX, Ha OHIHaTD-
HBIX CalTax
[lonroroBka k madoparop- | U3ydeHne I€KIMOHHOTO MaTepHania, 18

HBbIM 3aHATHAM BBIITOJIHCHUC JOMAINTHETO 3adaHHUA




IlogroroBka k mnpakTu4e- | M3ydyeHHe JEKIMOHHOIO MaTepHaa,
CKUM 3aHATHAM (CEMHUHAP- | BBHIIOJTHEHHUE JOMAITHETO 3aaHU 12
CKOT'O THIIA)

CamocrosarenmpHass padora | BeimonHeHHe WHAMBUAYATbHBIX 3a/1a-

(MHOUBUAyabHOE  3a/1a- | HUU 13
HUE)
ITogroroBka k cmaye 3k3a- | [loBTOpeHME M 3aKpEIIEHHE W3YyYEH- 27
MEHA HOI'0 MaTepuana

HToro 126

5. METOJIUYECKUE PEKOMEHJAIIMM MO W3YUEHHUIO
JUCHUATLINHBI

5.1 PexomeHmanmum MmO HCHOJb30BAHHI0O MAaTepuajoB padoueil mpo-
rpamMmmabl

Kypc monekynsipHOii OMOJIOTHM NpEeAHA3HAYEH JJis MPenojaBaHus 00yda-
OIUMCS O4HO#M (PopMBI OOYUEHHUS TIO HAMPABJICHUIO MOATOTOBKK «BHOOrUs» U
COCTOUT U3 JICKIIMOHHBIX, JJAOOPATOPHBIX U PAKTUYCCKUX 3aHSATUH.

I1Io comepkaHUIO IUCLMIUIAHA ABJIIETCA JTOCTATOYHO CIIOKHOW IS U3yde-
HUSI, MIOCKOJIbKY €€ OCHOBHBIE MEPBUYHBIE 3HAHMS BBIPAXKECHBI B OCHOBAX OOIICH
OMOXUMUU U OMOXMMHYECKUM peakiusiM. B cBsizu ¢ yeM, B HavaJie Kypca HeoOXo-
JUMO YJENSATh BHUMAHUE HEKOTOPBHIM pazjefiaM JUCHUIIAHBL, OMOXHUMHYECKUM
MPpOoLECCaM Ha KJIETOYHOM U MOJIEKYJISPHOM YPOBHSIX.

JIns 3aKpenyieHusl TEOPETUYECKOT0 MaTepraa MCIONb3YIOTCs JTabopaTop-
HbIE paOOTHl U TPAKTUYCCKUEC 3aHSITHS.

Bce BUIbI 3aHATHIA IO TUCHMILIMHE MPOBOASTCS B COOTBETCTBUU C TPeOO-
BaHUAMU NON0keHui, AciicTByrommx B ®I'5OY BO Camapckuii 'AY.

Hanucanue KOHCIIEKTA JICKLUI MPOU3BOJAUTCS KPATKO, CXEMATUYHO, TIOCTIE-
JIOBATEJIbHO (DPUKCHPOBATh OCHOBHBIC TIOJIOKEHUS, BBIBOJBI, (HDOPMYJTUPOBKH,
0000IIICHUSI, TOMEYaTh BAKHBIE MBICIIH, BBIJACIATH KIIOUEBBIE CJI0BA, TCPMUHBI.
[IpoBepka TEPMHUHOB, MOHATHNA C MOMOLIBIO SHUMKIIONEAWMI, CI0BAPEH, CIIpPaBOY-
HUKOB C BBIMKMCHIBAHUEM TOJIKOBAHUNA B TeTpab. O003HAYaTh BOMPOCHI, TEPMHHBI,
Marepual, KOTOPBIE BBI3BIBAOT TPYAHOCTH, MOMBITATECS HANTH OTBET B PEKOMEH-
ayemoil nutepatype. Ecim oOydaromemycs CaMOCTOSITENIbBHO HE YIAeTcsl pas3o-
Opatbcsi B Marepuaie, HeoOXoauMo cpopMyJIMpoBaTh BONPOC M 3aaTh MPEnoa-
BaTEJ0 HA KOHCYJbTALMK, HA 1a00paTropHOi padboTe. JIEKIMOHHBIE 3aHATHS TPO-
BOJSTCS C MPUMECHECHUEM MYJBTUMEIMHHOTO 000py0BaHus. B mpoiiecce nanoxe-
HUs Marepuasa Ha Cliaiijlax B KpaCOYHOW U JOCTYMHOW (PopMe MPUBOASTCS MPHU-
MEPbI MPUMEHEHUST HA TMPAKTUKE PACCMATPUBAEMBIX BOMPOCOB. DTOT MATEPHAT
HOCUT UCKJIFOYUTENIBHO WIUTFOCTPATUBHBIA XapAKTEP U HU B KOEM CIIy4ae HE J0J-
’KEH MOJIMEHSATh KOHCIEKT, KOTOPbIM 00y4YaroIuiCs BHITOIHIET CAMOCTOSTEIBHO.

Ilepen HayanoM 1a0OPATOPHBIX W MPAKTUUYECCKUX 3aHATHI MO HOBOH TeMeE
PEKOMEHIYETCS O3HAKOMUTBLCS ¢ TEOPETUUYECKUM MATEPUAIOM KOHCIIEKTA JIEKIUHA,
METOJMYECCKUMU MOCOOUSIMH, COACPKAIUMU MPUMEPHI BBITTOJIHCHHS TUTTOBBIX 3a-



naHuii. [IpakTnyeckue 3aHATHS MPENOJABATENL HAUMHAET C KPAaTKOro 0030pa Teo-
PETHUYECKOI YacCTH, 3a KOTOPBIM CIIEAYET MOKA3 PELICHUs] KOHKPETHOTO MPUMEPA.

BeinmonHeHue 1a0opaTopHBIX M MPAKTAYECKUX 3aHATHI MPOM3BOAMUTCS IO
METOJMYECKUM YKA3aHUSM, MMPEACTABICHHBIM B CIUCKE TOMOIHUTEIBHOM JINTEPA-
TYpbl JTaHHOW paboyeil MporpaMMBbl.

CamocrosTenbHas padoTa MO0 TEOPETHUECKOMY KypPCy BKIKOYAET PadoTy ¢
NEPUOAMYECKON MeYaThio, paboTy ¢ KOHCIEKTaMM JIEKIUI; padoTy Haa y4EOHBIM
MartepuanoM (yu4eOHUKH, YUeOHBIE TOCOOHS, CTATbU, JONOJHUTEIbHAS TUTEPATy-
pa, B TOM YUCIIE C MAaTEPHATIAMH, MOJYYEHHBIMH MO CETH MHTEPHET), KOHCTIEKTH-
POBAHUE TEKCTOB.

Pabota o0Oyuaromuxcsi Hay4HOTO XapakTepa, CBsI3aHHas ¢ MPOBEACHUEM HC-
CJICIOBAHMIA, SKCIICPUMEHTOB B LEJIAX PACIIUPEHUAS HMEIOIIUXCS U TOJTy YCHHS HO-
BbIX 3HAHW, MPOBEPKN HAYYHBIX TUIOTE3, YCTAHOBIICHUS 3aKOHOMEPHOCTEH, OHO-
XUMHYECKHAX PEAKUUH, TPOSBISIOIMXCA HA KIETOYHOM YPOBHE OPraHu3auuu. JTa
4acTh paboOThl OCYIIECTBIACTCS OOYYAOIIMMUCS C LENb0 Oojiee ACTaNbHOIO
(yrimyOneHHOro) u3y4eHusl MPOOJIEMHBIX ACTIEKTOB OTIAECJBHBIX TEM UCLUILIMHBL
B paboueii nporpamMmme NpruBOIUTCS NEPEUEHB TEM [UIsi MOATOTOBKH MHIWBUY AJTb-
HBIX J0KIanoB. [1o utoram mpojesaHHOW padoThl OOYyYarOUIMECS TOTOBST JJICK-
TPOHHYKO TPE3CHTALMIO C M3JI0KEHUEM OCHOBHBIX PE3YJIBTATOB MPOBEACHHOIO
TEOPETUUECKOrO (MPAKTUUYECKOT0) UCcCIeaoBanus. [IpenonaBarenemM opraHu3yercs
HAy4YHas WIH HAyYHO-IPAKTHYECKAs KOH(EpEHIMs, rae 3acaylIMBatOTCsS MOAr0-
TOBJICHHBIE TOKJIA/bl U 00CYKIA0TCS PE3YABTAThl PAOOTHI.

5.2. lloxke1aHus K H3YUYCHHIO OT/IC/IBHBIX TEM Kypca

Jlns Goniee ryOOKOro M3y4YeHMsl PEAMETA MPENOAaBaTellb MPEAOCTABISAET
oOyvaroumcsi WHQOpMAIMI0O O BO3MOXKHOCTH HMCHOJIb30BaHUST HMHTEpHET-
peECYpPCoB MO pazzeiiaM AUCHUIIMHBL. Ha mepBoM BBOJHOM JIEKIIMOHHOM 3aHSTHH
IPA PACCMOTPEHUH MCTOPHYECKUX CBEJCHUI MO M3YYEHHUIO CTPYKTYPHON OpraHu-
3alMA KJIETKM U € XHMHYECKOTO COCTaBa, 00ydaroIEMyCsl HEOOXOIUMO YIECIHUTh
BHAMAHUE CIIEAYIOIUM BOMPOCAM:

- OpraHu3anu HyKJIEMHOBBIX KUCIIOT;

- 3HAHHUIO HYKJICOTHIHON MOCIEA0BATEIBbHOCTH,

[Ipy HAMUMKM aKaJEMUYECKUX 3aJ0JKEHHOCTEH MO JICKIMOHHBIM, JJabopa-
TOPHBIM M MPAKTAYECKUM 3aHATUSIM, CBSI3aHHBIX C UX MPOMYCKAMHU MPEMOJABATEIb
BBIJIACT 3aJaHie 00yYaromeMycsl IO MPOIMYIIEHHON TeME 3aHATUS WM Ha3HA4aeT
BpeMs OTPabOTOK.

JI1s KOHTPOJIsE 3HAHW, 00y4YaromuXxcst N0 JAHHON TUCHUILIMHE MPOBOIUTh-
Csl ONIEPATUBHBIN, pyOCKHBINA U TEKYIIUI KOHTPOJIb.

OnepaTuBHBIA KOHTPOJb OCYIIECTBISIETCS MYyTEM NPOBEACHHS KOHTPOJIb-
HBIX pa0OT € 3JIEMEHTAMH TEM, MPEIIOKEHHBIX JUISl CAMOCTOSITEIbHOW MOATOTOB-
KH, & TAKXKE YCTHBIM MOPOC MO pe3ysibTataM MOATOTOBKH K JJAOOPATOPHBIM U MpakK-
TUYECKUM 3aHATUAM. [Ipy MPOBEACHUH ONMEPATMBHOIO KOHTPOJS MCHOJB3YHOTCS
KOHTPOJIBHBIE BOITPOCHI, TECTOBBIC 33 JaHUS.

5.3. Pekomenaanum mo padore ¢ JJureparypoii









IL/IL

Bua yuebnoit
padoTHI

HaunmeHoBanue crienuaabHbIX*
TMOMCIICHUM 1 MOMCIICHUH I
CaMOCTOSTEIEHOH padoTh

OCHAIEHHOCTD CHEUAIBHBIX ITOME-
IICHUH U MTOMCIICHUM TSI CaMOCTOS-
TEIBHOM PaboOThI

JlabopaTtopHbie
paboThI

YueOHast ayauTOpHs AT TIPO-
BeIeHUsT J1aDOpATOPHBIX 3aHs-
TUH, TPYNIOBBIX U WHIUBUAY-
albHBIX KOHCYJbTALIUN, TEKy-
IIer0 KOHTPOJISI U IPOMEXY-
TOYHOMU aTTeCTaLUH

Aynuropust Ne2227

YuebHast Mmebenb, MyJIbTHMEIHA-
Helii npoektop, IIK, skpan, yued-
HbI€ TJIAKAThl, CIPABOYHBIE MOCO-
Oust

CamocrosiTenpHas
pabora oOyuaro-
IIUXCcsA

Ilomemenne mjs caMoOCTOSI-
TEJIbHOU PabOThl O0yYarOIINX-

csi  (KOMIBIOTEPHBIA  KJacc
2221, 2238)

VYuebHast mebenb, KOMITbIOTEpHAs
TEXHUKa C BO3MOXHOCTBIO TIIOA-
KiroueHus: k cetu "HHrtepHer" u
o0ecriedeHneM JOCTynma B 3JIEK-
TPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTeNbHYIO Cpeny YHHBEp-
cuTeTa

8 ®OHJ OHEHOYHBLIX CPEJACTB /151 IPOBEJAEHWSI TEKYIIENA "1
HPOMEXYTOYHOU ATTECTALIUN

8.1 Buabl 1 GpoOpMBI KOHTPOJIS 1O AUCHHUIIHHE

KonTpomb

YPOBHs

YCBOCHHBIX

3HAHUH,

OCBOCHHBIX YMEHHUA H

NPUOOPETEHHBIX HABBIKOB (BJIAJCHWI) OCYLIECTBISCTCS B paMKax TEKYIIEro U
IPOMEKYTOUYHOTO KOHTPOJISE B COOTBETCTBUM C [10JI05KEHMEM O TEKYIIEM KOHTPOJIE
¥ IPOMEXKYTOYHOM aTTecTalny 00yYarOmmXCs.
Texymmii KOHTPOJIb OCBOCHUSI KOMIETCHIMA MO JUCLMIUIMHE MPOBOIUTCS
OPHA U3YYCHUH TEOPETHUYECKOr0 MaTepuasa, BEINOJTHEHUM 3a1aHuii Ha 1aboparop-
HBIX W MPAKTUYECKUX 3aHITHSX, BBIMOJHEHUA WHAWBHIYAJIBHOTO 3afaHus. TeKy-
HIEMY KOHTPOJIFO MOUIEKUT MOCEIIAEMOCTh OOYYarOIUMUCS ay IMTOPHBIX 3aHATUI

1 padoTa Ha 3aHATUSIX.

HToroBoii OleHKOM OCBOEHUS AMCIMILUIMHAPHBIX KOMIIETCHIMNA (pe3yJbTa-
TOB OOYUYEHUS MO JUCIIUIUIMHE SIBISIETCS MPOMEKYTOYHAs aTTecTalus B JopMe K-
3aM€HA C BBICTABIICHUEM OLIEHKH, IIPOBOAMMOIO ¢ YUYETOM PE3YJIBTATOB TEKYILETO

KOHTPOJISL.
8.2 TumoBble KOHTPOJIbHbIC 3aJaHUsi WJIH HHbIE MaTepHAJbI,
HEOOXOAUMbIE JJIsi OLEHKH Pe3yJbTATOB OCBOCHHS 00pa30BaTEJIbHOI

NMPOrpaMMbl B PAMKAaX Y4eOHOH THCUMILUIHHBI

TemaTuka I0KJIaJ0B HA HAYYHYI0 KOH(EPEHIUIO N0 AUCUHUIINHE

1. CrpoeHune u pyHKIMH OEIIKOB.

2. TlpencraBnenue o Oenkax Kak O BaOXHEMINEM KiIacce OPraHMYECKUX Be-
HICCTB U CTPYKTYPHO-(PYHKIIMOHAIBHOM KOMIOHEHTE OPraHU3Ma.

3. Xumuueckas mpupoja i CTPOEHUE (PEPMEHTOB.



4. Ponb BUTAMHHOB, METAJUIOB U APYTUX KOPAKTOPOB B ()YHKLIMOHUPOBAHUA
(PE€pMEHTOB.

5. Knaccudukanus u HoMeHKIaTypa (pepMEHTOB.

6. OCHOBHBIE IPEACTABIICHUS O KWHETHKE (PEPMEHTATUBHBIX MPOLIECCOB.

7. Ponb HyKJIEMHOBBIX KHCJIOT B (DOPMUPOBAHUM M CBOMCTBAX >KMBOW MarTe-
pur. XUMHYECKOE CTPOCHHE.

8. I'eH 1 XpOMOCOMHasi TEOPHUS HACIEACTBEHHOCTH.

9. XpOMOCOMBI, UX CTPOCHUE U (PYHKLIHH.

10. OcoOEHHOCTH KJIETOK TPOKAPUOT.

11. DBomrOUHMs KIETKH.

12. MonekynspHblidi yPOBEHb OPTAHU3ALMH YKU3HU.

Kputepun 1 mikana OLeHUBaHKS JOKIIAI0B KOH(EPEHIINA

OLICHKA <3AYTEHO0» BBICTABIISETCSI, ECIA O0YYAFOLIMICS:

- TIOATOTOBHII M0 TEME KpPATKWi KOHCIIEKT 10 3aJaHHON TeME, OTPaKarOIIii OC-
HOBHBIE TOJIOYKEHMS PACCMATPUBAEMOI0O BOIIPOCA,

- MOJTOTOBWJT TIPE3CHTALAIO U BBICTYIWIT HA CTYICHUECKONW HAy4HOU KOH(EPEH-
ILZ1ER

OLICHKA «HE 3a4YTEeH0» BBICTABIISETCS €CITM 00y YArOLIMIACS:

- HE MMOArOTOBHII KPATKUIA KOHCIIEKT WJIM B HEM HE PACKPBITO OCHOBHOE COAEPIKa-
HUE MaTrepraia 10 3aJaHHON TeEME U HE CACTIaH JOK/IA Ha CTYACHYESCKON HAYYHOW KOH-
(depeHimm.

OueHo4vHbIE CPpeACTBA AJsl IPOBEACHUSI IPOMEKYTOYHOM aTTeCTAaluu
[TpomexyTOYHAs arrecTauus 0 UTOTaM OCBOCHHUS AUCLUIUIMHBI OCYLIECTB-
JSIETCS B BUJIC DK3aMEHA MO OMJIETaM ¢ BBICTABJIEHUEM OLIEHKH.

IlepeyeHb BONPOCOB AJIs1 MOATOTOBKHU K 3K3aMeHY
1. OnpeneneHue npeaMeTa MOJEKYJIIPHOA OMOIOTHH, LEb, 3a1a4H.
2. CTpyKTypHas OpraHu3auus, COCTOSHUE, KPYI MCCIEIOBAHWM W OCHOBHBIC
JOCTUKEHHSI B 00JTACTH MOJIEKYISPHON OMOJIOTHH.
3. UcTopus pa3BUTHs MOJICKYJISIPHON OMOJIOTHH, BKIIA YYEHBIX B €€ PA3BUTHE.
4. OOmme cBeAcHUs O Katanm3e. METonbl HCCIENOBaHUS  MOJEKYJISPHOTO
MEXaHu3Ma (EPMEHTATUBHOTO KaTain3a.
5. TepMOAMHAMHUYECKUE aCIIEKTHI KaTain3a.
6. OU3NKO-XUMUYECKUE MEXAHU3MBI (PEPMEHTATUBHOTO KaTaIn3a.
7. IloHATHE HYKJIIEMHOBOM KUCIIOTHI, CTPOCHHE, KIacCH(PUKALMS, CBOHCTBA.
8. ®yHKIMM 1 OMOJIOTHYECKAs. POJIb HYKIIEHHOBBIX KUCIIOT.
9. IloHsATHE O HYKIICO3UIAX U HYKIICOTUAAX, TPEICTABUTEIN.
10. XapakTeprcThKa MOHOCAXapUa0B: pUOO3bl U IE30KCUPUOO3HI.
11. OCOOEHHOCTH HYKIICOTHIHON MOCIIEA0BATENLHOCTH U (OCHOIANIPUPHBIX CBA3CH
B HYKJICMHOBBIX KHACJIOTaX.
12. Tlondarre reHoMa. XapakTEPUCTUKA TEHOMA TPOKAPUOT U SYKAPHOT.



13. OcOOEHHOCTH TPAHCKPHIILIMKA FEHA Y MPOKAPHOT.

14. OcOOEHHOCTH TPAHCKPHIILIMKA FEHA Y 3YKAPHOT.

15. XapakrepucTuka KonbueBoi u caremurHoi JTHK.

16. Xapakrepucruka Mmoaemm ctpykrypol JJHK, oOpazoBanne BOJOPOAHBIX CBA3EI.
IToBpexxnenns JIHK, nx penapanus.

17. Penmukanums JJHK. [TonykoncepBatuBHas perumkanus JTHK.

18. Pennukanums JJHK y mpokapuoT, 3yKapuoT U BUPYCOB.

19. TlonsiTne puOOHYKIICMHOBON KUCIIOTHI, CTPYKTYpa, CTPOCHKE, CBOWMCTRA.

20. IlepBruyHas, BTOpAYHas U TpeThuHas cTpykTypsl PHK.

21. XapakrepucThka WH(POPMALMOHHOW (MaTpu4HOi), pPUOOCOMANBHOH W
TpancnoprHoit PHK.

22. Ipoueccunr PHK. Crinaiicur.

23. Tpancmsaums PHK. Oransl TpaHCIsLyy.

24. Cunte3 PHK (Tpanckpunuus JIHK).

25. Ipoueccunr m-PHK.

26. CunTte3 pubocoManbHbIX U TpaHcmopTHbIX PHK.

27. XapaktepucThka (PU3MYECKHX METOJOB HMCCICAOBAaHMHA B  00JAaCTH
MOJICKYJIIPHO# OMOJIOTHH.

28. XapakrepucTuka (PU3HKO-XMMHYECKMX METOAOB MCCICAOBAHHWNA B 00JIACTH
MOJICKYJIIPHO# OMOJIOTHH.

29. XapakrepucTtuka OHOJOTMYECKHX METOAOB MCCIEAOBaHUNA B  00JIacTH
MOJICKYJIIPHO# OMOJIOTHH.

30. XKuas marepusi, noHsITHE >kU3HU. CBOMCTBA KUBBIX CHCTEM. J[OKa3arenbCcTBa
TEHETUYECKOW POJIA HYKIEMHOBBIX KHCIIOT.

31. XapakTepucTrKa MTMPUMUANHOBBIX U ITYPUHOBBIX OCHOBAHWMA, IPEACTABUTEINM.
32. CpaBuutenbHas xapakrepuctuka mexxay JJHK m PHK. Pazmuuusa mexny JIHK
1 PHK 1o coctaBy HYKJI€OTHIOB, JOKAIM3aMKU B KIeTKe U QyHKIusIM. [Tpapuna 3.
Yapradda.

33. XapakTepucTUKa NEPBUYHOM, BTOPUYHON U TPEeTUUHOM cTpyKTYphl JJHK.

34. Yposuu komnaktuszanmuu JJHK B xpomocomax.

35. CBsA3b CTPYKTYPBI U (PYHKIIMH OEIIKOB.

36. buocuntes 6enka. OCHOBHBIC MPUHIUITBI TPOLIECCA TPAHCIISIIHH.

37. XapakrepucTtuka 0enkoB. OU3HKO- XUMAYECKUE CBOMCTBA OEIIKOB.

38. XapaktepucTuka roOyJsapHbIX U GUOPMILTAPHBIX O€TKOB. METObI BBIACIICHUS
OEmKOB.

39. XapakrepucTuka NpoCThIX OEIKOB M UX OMonornyeckas posb. Kiaccndukanms
OPOCTHIX OenKoB: Mo (popme OENKOBOH MOJIEKYJIBI, AMHUHOKHACIOTHOMY COCTaBY,
PacTBOPUMOCTH.

40. XapakTepucTHKa U KJIaCCU(PUKALKS CIOXKHBIX OCIKOB, NX 3HAYCHHE.



41. TlpuMeHEHHE aMHUHOKHMCIIOT, NENTUIOB, OCJIKOB B MPOMBIIUICHHOCTH H
MeIUIMHE. HAaHOTEXHONOTMH B MPAKTUYECKOM HUCIOJIb30BAHUY NENTHAOB U OCITKOB.
42. XapakTepucTUKa OCHOBHBIX JTANlOB TPAHCIISALMH.

43. OCHOBHBIE IMyTH WU MEXAHU3MBbI TPUPOJIHOTO CUHTE3a OEIIKOB.

44. MatpuuHblii CUHTE3 O€IKOB. OCHOBHBIC 3TANbl TPAHCISIUH.

45. Perynsuust OnocunTe3a 0enkoB. [locTrpancisnuonHas Moauukanus.

46. MeXMOJIEKYJISIPHBIE B3AUMOJICHCTBHS U UX POJib B (DYHKIIMOHUPOBAHUU SKUBBIX
CUCTEM.

47. MonieKyasipHbIe OCHOBBI 3BOTIONUHU, AUM(HEPEHIMPOBKY PA3BUTHS U CTAPEHUSI.
48. MONeKyIApHbIE MEXAHU3MbI PETYJIALMHA KIETOYHOTO HUKIa. [Iporpammupyemas
KJIETOYHAs TUOEITb.

49. BUOTEXHOJIOTUH — TEXHOJIOTUHU Oy TyIIETO.

IIpumep 3K3aMeHALINOHHOTO OnJIeTa

MMHHUCTEPCTBO CEJbLCKOI'O XO3AMCTBA POCCHUMCKON ®EJIEPALIUU
(benepaapHOE TOCYIAPCTBEHHOE OO IIKETHOE 00pa30BATENIbHOE YUPEKICHUE
BBICLIETr0 0Opa30BaHUs
«Camapckuil rocyapCTBEHHBII arpapHblil yHUBEPCUTET
Hanpasnenne nogrorosku: 06.03.01 buosorus
[Ipodunb monrorosku: bruoskonorus
Kadenpa: «bruoskosnorust u GuU3NOIOTHSI CENbCKOXO03IHCTBEHHBIX )KUBOTHBIX)

HucuunrmHa «MonekyisipHast OHOJIOTHsD»

IK3amMeHALUOHHDBII OusteT Nel
1. OnpeneneHue MpeaMeTa MOJIEKYIIIPHON OHONOTHH, TIEJTh, 3aJa4H.
2. ’Kusasa matepus, noHATHE kU3HU. CBOMCTBA JKUBBIX CUCTEM. J[OKa3aTenbCcTBAa r€HETHYE-
CKOM POJIU HYKJIEUHOBBIX KHUCIIOT.
3. OOpaTHas TPAHCKPHUITIHSL.

CocraBurens, K.0.H., TOLIEHT B.B. Iletpsakos
HOINHUCH
3aseayromuii kadenpoii, 1.0.H., mpodeccop B.B. 3aiinies
OOANHUCH
« » 20 T

IIpuMep 3TaIOHHOTO OTBETA HA BONPOC OWIeTa K 3a4€Ty
Otser Ha Bonmpoc Nel. Onpenenienne nmpeamMera MOJICKYJISIPHOIT OHOJ10-
THH, 1eJIb, 3aJa4H1.



Beraenenne MONEKyAspHOH OMONOTMM M3 OMOXMMHH B CaMOCTOSITENIBHYIO
00nacTh HayKW MPOJMKTOBAHO TEM, YTO €€ IIABHOHM 3a1aycil ABISIETCS MU3YyYEHUE
CTPYKTYPBI U CBOMCTB OMOJIOTMYECKMX MAKPOMOJIEKYJI, YYACTBYIOIIMX B Pa3iny-
HBIX MPOLECCAX, BBISICHEHUE MEXAHU3MOB WX B3aUMOJACHCTBUA. bHOXUMHUS ke 3a-
HUMAETCS U3yUYEHUEM COOCTBEHHO MPOLIECCOB KU3HEAEATEIBHOCTH, 3aKOHOMEPHO-
CTECH MX MPOTCKAHHs B YKMBOM OPraHMW3ME M MPEBPALICHHIA MOJIEKYJ, COMPOBOXK-
JAKOMIMX 3TH MPOLECCH. B KOHEYHOM cuére, MOJEKYJIsIpHas OMOJOTHS MBITACTCS
OTBETHTH HA BOIMPOC, 3a4EM MPOMCXOAMT TOT WM MHOM mpolecc, Toraa Kak Ouo-
XUMHS OTBEYAET HA BOMPOCHI, TAC M KaK ¢ TOUKH 3PECHUS XUMUHU MMPOUCXOIUT pac-
CMAaTpPHUBAEMBIIl IIPOLIECC.

MouJiekyJasipHasi OMOJIOTHSI — HAyKa, M3yvaronas KUBbIC CUCTEMBbI Ha MO-
JEKYJIPHOM YPOBHE. [IepekpbIBasCh ¢ IPYyIrMMH CMEKHBIMU 00NaCTIMHA OUOJIOTHA
Y XMMHH, & AMEHHO C TCHETUKON M OMOXVUMUEH, MONEKYISTPHAsE OMOJIOTHS N3y4acT
B3AMMOJCHCTBHS MEXIY PA3IMYHBIMUA CUCTEMAMM YKUBOW KJIETKH, BKJIOUas Mpo-
LIECCHI CUHTE3a TaKMX JKU3HEHHO BaKHbIX Omonojaumepos, kak JIHK, PHK, u Oen-
KOB, & TAK)KE B3aUMOJACHCTBUS, PETYJIMPYIOIINAE 3TH MPOLIECCHI.

Kpome Toro, monexyssipHasi OMOJOTHSL SBISCTCS OAHOW W3 AWCLMIUIAH B
OMOJOrnYecKOM 00pa30BaHUM, KOTOpash M3y4yaeT CTPOEHUE COCAMHECHMA oOecre-
YUBAOLIUX HACIEACTBEHHOCTh KMBOIO OPraHM3Ma W TOHKME MEXAHW3MBI Mepea-
YH HACJIECACTBEHHOM MH(pOpPMALIUN.

I]enwvio MONEKYISAPHON OMOJOTUM SIBIIIETCS PACKPBITHE OMOXUMHUYECKHX W
OMO(U3HUECKNX OCHOB OPraHU3aLMN KMBOTO OPraHU3Ma, BBIICHCHUE B3aUMOCBS-
3¢ MEXIYy CTPYKTYpoill M (yHKUMSIMH OMOMOJEKYJ, YYaCTBYIOIIMX B TEepeaayde
HACJICICTBEHHON WH(OpMaLUK.

Takum 00pa3oM, MOJIEKYJIIpHAst OMOJIOTUSL — 3TO KOMIUIEKC OMOIOTHYECKUX
HAYK, U3YYAIOIINX MEXAHU3Mbl XPAHEHUS, IEPENAYN U PEATU3ALNHN TCHETHYECKOM
uH(pOpMaLMK, CTPOCHHE U PYHKIMK OMOMONTMMEPOB (OEIKOB U HYKIIEMHOBBIX KHC-
JIOT).

BaxHeiien 3aoauen xypca sSBISETCA 03HAKOMIICHHE C JIOTUKON IPOMCXO-
JSIIAX B YKUBBIX KJIETKAX MPOLIECCOB, UX PETYISILMACH U POJIBIO OCIKOB U HYKJIEHU-
HOBBIX KUCJIOT B HHX.

Kypc «MounekynspHas OuoJsiorusy» Npu3BaH JaTh MOHUMAHHE TOTO, KAKOB
KOHKPETHBI MOJICKYJISIPHBI MEXaHM3M MPOUCXOJAIIAX B OpraHu3Max (pu3uosio-
TMYECKHX MPOLIECCOB M KAKMM 00pa3oM MOKHO HAlPaBHUTh 3TH MPOLECCH B KIIET-
KaX MUKPOOPraHW3MOB, PACTCHUI W KUBOTHBIX, YTOOBI OHA MOTJIA OBITh YCIEIIHO
WCIOJIB30BaHbl [Tl HY>KJI COBPEMEHHOM OMOTEXHOJIOTUH.

B xonune 20 Beka pacmmpsiroTCs M CTAHOBATCA BCE OoJiee LEleHaNnpaBIcH-
HBIMH B HAyYHO-MPAKTUYECKOM OTHOLIEHUH CIEAYIOLIUE 3a0a4H:

1. PacommgpoBKka CTPYKTYpBl TCHOMOB.

2. Co3nanue OAaHKOB r'€HOB (COXPAHEHUE TEHETUYECKOTO Marepuaa).

3. 'enoMHas uaeHTU(UKALKS (TAKTUIIOCKOTIHS ).

4. V3ydeHue MOJIEKYJISIPHBIX OCHOB 3BOJIONMU, TUPHEPEHIIMPOBKU, OUO-
pazHoO0pasus, Pa3BUTHS U CTAPEHHS, KAHLICPOTeHE3a, UMMYHUTETA U JP.

5. Co3panne METOJ0B JMArHOCTUKH M JICUCHUS TCHETHYECKHUX OO0JIe3HEH,
BUPYCHBIX 3a00JIEBaHUI.



6. CoznaHne HOBbIX OMOTEXHOJIOTMHA MPOM3BOACTBA MUIIECBBIX MPOAYKTOB U
Pa3HOOOPa3HBIX OMOJOTUYECKH AKTUBHBIX BEIIECTB U COCAMHEHHIA.

OtBer Ha Bompoc Ne2. ’KuBasi marepusi, nmoHsATHe Ku3HH. CBOMCTBa
JKHBBIX cHcTeM. /l0Ka3aTe1bCTBa FTeHeTHYECKOH POJIH HYKJIEHHOBBIX KHCJIOT.

KuBasi maTepusi — 3T0 CITOCOOHOCTh CYLIECTBOBAHUS KMBBIX OPraHU3MOB,
HAACTEHHBIX BHYTPEHHEH aKTHBHOCTBIO, ¢ YCTOHYMBBIM MPEOOIaJaHUEM MPOLIEC-
COB CHHTE3a HaJ MPOLIECCaMU pacnaja.

AKTHBHOH (hOPMOIi CYILIECTBOBAHUS MATEPUU SIBIISIETCS MIOHATHE KU3HBY.

JKu3tb — 3TO MaKpOMOJIEKYJISIPHASE OTKPBITasi CUCTEMA, KOTOPOil CBOMCTBEH-
Hbl UEPAPXAYECKAs OPraHU3alMs, CHOCOOHOCTh K CaMOBOCIPOU3BEACHHUIO, CAMO-
COXPAHCHUIO W CAMOPETYJISAUMK, OOMEH BEIIECTB, TOHKO PETYJUPYEMBI MOTOK
BHEPruM. OTO CMOCO0 CYIIECTBOBAaHUS OCIKOBBIX TEM W HYKIEMHOBBIX KHCIIOT,
CYLICCTBEHHBIM MOMEHTOM KOTOPOH SIBIIIETCS MOCTOSHHBIM OOMEH BELIECTB C
OKPY>KaIOIIEH CPeoi, MpUUEM, C MPEKPALIEHUEM 3TOr0 0OMEHa MpeKpaacTes u
YKU3Hb.

Ceolicmea Hcueblx CIpyKmyp:.

1) camooOHOBneHUE. OCHOBY OOMEHA BEIIECTB COCTABISIOT COATAHCHUPO-
BaHHBIC U YETKO B3aMMOCBSI3aHHBIC MPOLIECCHl ACCUMUJISALINK (aHAOO0JIM3M, CUHTES,
00pa3oBaHME HOBBIX BEIIECTB) U AUCCUMWISIIINK (KaTaOOIU3M, pacnan),

2) caMOBOCIPOM3BENEHUE. B CBsI3U C 3THM KUBBIE CTPYKTYPbI MOCTOSIHHO
BOCIPOM3BOAATCS M OOHOBJISIFOTCS, HE TEPSIS MTPH 3TOM CXOJICTBA C MPEIbI Y IIUMH
NOKOJIEHUSIMU. HYKJIIEMHOBBIE KMCJIOTHI CIOCOOHBI XpaHUTh, MEpeaaBaTb U BOC-
NPOU3BOJUTH HACJIEICTBEHHYIO MH(OPMALMIO, a TAKXKE PEAIIM30BBIBATH €€ 4Epe3
cuHte3 OenkoB. MHpopmanms, xpanumas Ha JHK, nmepeHocurcs Ha MOIeKymy
Oenka ¢ nomombro Mosiekyn PHK;

3) camoperynsuus. bazupyercs Ha COBOKYITHOCTH MOTOKOB BELIECTBA, SHEP-
'K 1 UTH(OPMALMK YePE3 )KUBOH OPraHu3M;

4) pazapaxkuMocTh. CBs3aHa ¢ mnepenadedi MHPOPMAIMM W3BHE B JIFOOYIO
OMOJIOTMYECKYIO CUCTEMY M OTPAYKAET PEAKLMIO 3TOM CHCTEMbI Ha BHEIIHWN pas-
apaxutenb. brarogaps pa3apakUMOCTH KUBBIE OPraHU3MBbI CIIOCOOHBI M30Mpa-
TEJIBHO PEArnpoBaTh HA YCIIOBUS BHEMIHEH CPEIbl U U3BJICKATh U3 HEE TOJBKO HE-
00X0MMOE IJI CBOETO CYLIECTBOBAHHS,

5) moaaep;kaHUue roMeocTa3a — OTHOCUTEIBHOTO AMHAMUYECKOTO MOCTOSH-
CTBA BHYTPEHHEH Cpebl OpraHn3mMa, (PU3NKO-XUMMUYECKAX MapaMETPOB CYIIECTBO-
BaHUsl CUCTEMBI,

6) CTPYKTypHasi OpraHu3anusi — ynopsI04Y€HHOCTb, KUBOW CHCTEMBI, OOHa-
PYKMBAETCS MPU UCCIEA0BAHUN — OMOTEOLIEHO30B;

7) amanTanus — CnocOOHOCTh KMBOTO OPraHu3Ma MOCTOSSHHO MPUCIOCcadin-
BaThCsl K U3MEHSIOMIMMCS YCIIOBUSIM CYLIECTBOBAHMSI B OKPY KAKOILIEH cpeae;

8) penmpoaykuus (BoCmpou3BeAcHUE). Tak Kak KM3Hb CYLIECTBYET B BHE
OTJENIbHBIX >KMBBIX CUCTEMBI, a CYIIECTBOBAHUE KAKIOW TAKOW CHUCTEMBI CTPOrO
OTPAHUYEHO BO BPEMEHM, NOJAECPKAHUE KU3HU HA 3€MJIE CBA3aHO C PEMPOIYKIM-
€M JKMBBIX CUCTEM,



9) HacnencTBeHHOCTh. OOECNEYNBACT MPEEMCTBEHHOCTh MEXKAY MOKOJICHU-
SMHA OPraHU3MOB (HA OCHOBE MOTOKOB MH(popMauum). brarogaps HacieaCTBEHHO-
CTH M3 MOKOJICHUS] B MOKOJICHUE MEPEAAIOTCS MPU3HAKH, KOTOPBIE 00ECIEUNBAIOT
MPUCTIOCOOJICHHUE K Cpelic OOUTaHUS,

10) U3MEHUMBOCTH — 3a CYET M3MEHUYMBOCTH KMBas CUCTEMA MPHOOpETacT
NPU3HAKHU, PAHEE € HECBOWCTBEHHBIE. B MepByI0 ouepenb N3MEHYABOCTD CBSI3aHa
C OMMOKAMH TPU PEMPOAYKLUMHU. U3MEHEHUSI B CTPYKTYPE HYKICHHOBBIX KUCIIOT
OPUBOJAT K MOSIBIIEHUIO HOBOM HACJIEICTBEHHOM HH(pOpPMALINK;

11) uHaAMBHOYaTbHOE PA3BUTHE (MPOLIECC OHTOTCHE3Aa) — BOIUIOLICHUE HC-
XOJIHOM TEHETHYECKOM MH(pOpMalUU, 3aJI0KEHHOU B CTpykType Mojekyn JIHK, B
paboune CTPYKTypbl OpraHm3Ma. B xozxe 3TOro mpouecca MpOsBISETCS TaKOE
CBOMCTBO, KaK CIIOCOOHOCTh K POCTY, YTO BBIPAXKACTCS B YBEIMYCHUH MACChl TENA
U €T0 Pa3MEpOB,;

12) ¢punorenernueckoe pazButue. bazupyercss Ha TPOrpECCUBHOM Pa3MHO-
JKEHUH, HACJICICTBEHHOCTH, OOpPHOE 3a CyIIECTBOBaHKME M OTOOpe. B pesynbrare
3BOJIFOLIAY MOSIBUIIOCH, OTPOMHOE KOJIMYECTBO BHJIOB,;

13) nUCKpETHOCTD (MPEPHIBUCTOCTE) U B TO K€ BPEMS LEIOCTHOCTh. JKHU3Hb
MPEACTABIICHA COBOKYMHOCTBHIO OTACIBHBIX OPraHu3MoOB, WM ocoOei. Kakmbiii
OPraHu3M, B CBOKO OUYEPEb, TAKKE TUCKPETEH, MOCKOJIBKY COCTOUT U3 COBOKYITHO-
CTH OPraHOB, TKAaHEH U KJIETOK.

JloKkazamenvcmea 2enemuueckoi poau HyKieuHoeblx KUcaiom

JokazareabcTBo Nel. 1928 r. Onbitel @penepuka [ puddura.

['puddut padoTan ¢ THEBMOKOKKAMU - OAKTEPUSIMH, BHI3bIBAKOIIMMU MTHEB-
MoHHMIO. OH Opaj ABa mTaMMa MHEBMOKOKKOB. KallCyJIbHBIM M OECKanCyIbHBINA.
KancynbHbIi - TaTOreHHBIN (BUPYJICHTHBIN), MPU WHOUIUPOBAHUU TAKUM LITaM-
MOM MBIIIA NOTUOArOT, OECKANCYbHBIA - HENAaTOreHHbIA. [Ipy BBEACHUH MbIlIaM
cMecH yOWTBHIX HarpeBaHUEM (W, CJIEA0BATENIBHO, MOTEPSBIIMX BHPYJIEHTHOCTB)
KaIlCyJIbHbIX MHEBMOKOKKOB M >KUBBIX O€CKAICYJIbHBIX HEBUPYJIEHTHBIX OAKTEPUH,
JKUBOTHBIE TOTMOAIM B PE3YJbTaTe PA3MHOKCHHS KAalCYJIbHBIX BHPYJICHTHBIX
¢opm. OOHapyxkeHHOE siBieHHE ['pudPur MHTEpHpEeTHpOBaN Kak TpaHcopma-
LUIO.

Tpanchopmanus - 370 TpUOOPETEHUE OJTHUM OPraHU3MOM HEKOTOPBIX MPH-
3HAKOB JAPYroro OpraHu3Ma 3a CHeT 3aXBara YacTH €ro reHETM4eCKOH MHpopMa-
UM

B 1944 r. 3ot 3kcnepuMenT ObuT moBTOpeH OcBalibaoM JiiBepH, KonrnHom
Mak-Jleogom 1 MaknuHoMm Mak-Kaptu B BapuaHTe CMEIIMBAHUS OECKAICYJIbHBIX
MTHEBMOKOKKOB C B3SITBIMU OT KamCyJbHBIX Oenkamu, nonucaxapuaamu una JTHK.
B pesynbrare 3T10oro skcnepumenTa Obula BBISIBIIEHA IPUPOIA TPAHC(HOPMHUPYFOLLE-
ro (pakropa.

Tpanchopmupyronmu (pakropom okazanacs JIHK.

JokazarteqnbcTBO Ne2. 1952 r. skcnepumeHnT Anbdpena Xepuu u Maptel
Yeiiz. ®aru (Obakrepuodarn) - 3T0 BUPYCHI, pa3MHOXaronmecs B Oakrepusx. E.
coli - knmeunas najiouka (3yoakrepus).



CyTb onbiTa: ¢aru, y KOTOpeIx OenkoBasi 000a0uka Obljia MEYeHa pajnoak-
TUBHO# cepoii (S35), a JIHK - pagnoaktuBHbiM ochopom (P32), nHKyOrpoBanm ¢
OakTepusiMu. 3ateM OAKTEPUU OTMBIBAJIH.

B cMBIBHBIX Bomax He oOHapyxuBanu P32, a B Oakrepusix - S35. Cnenosa-
TENBHO, BHYTPh nonaia Tonbko JIHK. Uepe3 HECKOIBKO MUHYT U3 OAKTEpUM BBI-
XOJWJIA JIECATKA TOJIHOUEHHBIX ()aroB, COACPKAIUX M OCIKOBYIO OOOJIOUKY, U
JIHK.

Orcroza cneaoBaja OJHO3HAYHBINA BBIBOJ O TOM, 4TO MMeHHO JIHK BhIMOsHS-
€T TEHETHYECKYHO (PYHKIMIO - HECET MH(POPMALMIO KaK O CO3/1aHWU HOBBIX KOMMIA
JIHK, Tak 1 0 cuHTe3€e (ParoBbiX OECIKOB.

JoxkazareabcTBo Ne3. 1957 r. OnbiTel @penkens - Konpara.

®penkens-Konpar padoran ¢ Bupycom tabaunoi mozauku (BTM). B stom
supyce copepxxurca PHK, a ve [IHK. bbu1o n3BeCTHO, YTO pa3HbIe IITaAMMBI BUPY-
Ca BBI3BIBAKOT PA3HYIO KAPTHHY MOPAXKEHUs JIUCThEB Tabaka. [locie cMeHbl Oenko-
BOI 00070YKH "TepeoaeThIe" BUPYCHI BBI3BIBATM KApPTUHY MOPAKEHUS, XapaKTep-
HYIO [U1s TOro mramma, 4bst PHK Obuta mokpeITa d4y>kuM OEITKOM.

Cnenosarenbno, He TobkO JIHK, HoO m PHK MOXeT Ciay>KuTh HOCUTENEM
TEeHETUYECKOM HHpOpMaInK.

Ha ceroaHs1Hmii 1eHb CYyMECTBYOT COTHHU THICSY TOKA3aTeIbCTB ITC€HETHYE-
CKOHM POJIM HYKIIEMHOBBIX KUCHOT. [ [pUBEICHHBIEC TPU SABJISAIOTCS KIIACCHUYECKUMMU.

Otset Ha Bonpoc Ne3. O0paTHasi TPAHCKPUIILUSL.

Ha oOpaTHo¥ TpaHCKPHUIIIMKA OCHOBAHO PA3MHOXKEHUE PETPOBUPYCOB (BUPY-
Chl, Y KOTOphIX reHoMoM ciy>kut He JIHK, kak oO6bruno, a PHK) u perpotpancio-
30HOB (SIBJSIFOTCS TPAHCIO3WLIMOHHBIMU 3JIEMEHTAMH, KOTOPbIE HE HMEKT BH-
PHOHHBIX YAaCTHLL, U, CJIEA0OBATEIBHO, B OTIIMYME OT PETPOBUPYCOB, HE MOTYT HE3a-
BUCUMO «IIEPEHOCUTH CeOs» MEXKITY KJIETKaMM), 00pa30BaHUE TaK HA3BIBAEMBIX Pe-
TPOICEBAOTEHOB (WM MPOLIECCUPOBAHHBIE NICEBIOTEHBI 3TO PETPONOCIIECI0BATEb-
HOCTH, KOTOPbIE NOTEPSUIA CBOKO (PYHKIMIO, OHM HECYT BCE MPU3HAKKA (PYHKLIMO-
HAJIBHBIX PETPOIOCIIEA0BATENBHOCTENH, HO HMEIOT MOJIEKYJISIPHBIE NE(EKTHI, KOTO-
pPBIE HE AOT UM 3KCIPECCHPOBATBCS) M AOCTPOHKA KOHUYMKOB XPOMOCOM (TENO-
MEP), YKOPAYMBAKOLIMXCS TPH KKIOM KJIETOUHOM Aenenun. Ecnu monekyna JTHK
MOBPEXKIICHA - HApUMEp, MoABEpriack paspeiBy (double-strand break, DSB) - nns
€€ OYMHKM HEOOX0AMMAa MaTpula, B KOTOPOH MOCIIEA0BATEILHOCTD HYKJIEOTHI0B
COOTBETCTBYET MCXOJHOMY, «IPABUIBHOMY» COCTOSTHUIO MOBPEKICHHOIO y4acT-
Ka. PaHee cuATanock, 4YTo B KAUECTBE TAKUX MATPHILL BCETAA UCIIOJIB3YIOTCS IPYTHE
mosiekyJibl JIHK. TTo3ke Obl10 ycTaHoBieHo, uro nHornaa 3t JIHK-marpuiisl cul-
TE3UPYIOTCS MyTeEM 00paTHOM TpaHckpunuuu Ha ocHoBe PHK npwm yuactum perpo-
TPaHCIIO30HOB.

[Ipy M3ydeHUM PETPOBUPYCOB, FEHOM KOTOPBIX MPEACTABIICH MOJEKYJIAMHU
onHouenoueunoii PHK, Gbiio 0OHapy»keHO, 4TO B MPOLIECCE BHYTPUKIETOYHOTO
Pa3BUTHSL PETPOBUPYC MPOXOAUT CTAAUI0 HMHTEIPAMM CBOErO I€HOMA B BHJE
neyxuenoyeynor JIHK B xpomocombl KieTknu-x03simHa. B 1964 r. TemuH BbIIBU-
HYJl THIOTE3y O CYLIECTBOBAHWM BHpYCCHNEUM(PUUHOrO (PepMeHTa, CIIOCOOHOTO



cunre3upoBath Ha PHK-marpune komnnementapuyro JIHK. Yeunus, HanpasieH-
HBIC HA BBIICTICHUE TAKOTO (PEPMEHTA, YBEHUYATMCH ycnexoM, U B 1970 r. TemuH c
Mu3yTaHHt, a TaKKe HE3aBUCUMO OT HUX BaJITUMOpP OTKPBIIIM UCKOMBIHA (PEPMEHT B
rpenapare BHEKJIETOYHBIX BHPUOHOB Bupyca capkoMmsel Payca. Jlannas PHK-
3apucumas JIHK-mommMepasa nonyuuna Ha3BaHue oOparHas TPaHCKPUITAa3a, WA
peBeprasa.

Kaxxplii BUPHOH (MTOJHOLICHHAS. BUPYCHAS YacTULA, COCTOSIAs U3 HYKIICH-
HOBOWM KHCJIOTHI U OETKOBOH 000JIOUKH ) PETPOBUPYCOB COACPKUT ABE UICHTUYHBIE
nenu PHK pazmepom ot 8000 no 10 000 nykneotuao. O6mact 5'- u 3'-KOHIIOB
o0eunx neneit MoagupuuMpoBaHsbl, Kak y Becex sykaprotudecknx MPHK (5'-xambr, 3'-
NOJIMAACHATIOBBIE XBOCTHI). BupycHbie PHK uMeroT 5 CTpyKTYpHBIX 3J1EMEHTOB: 1)
npsiMble TOBTOPHI Ha 5'- 1 3'-xkoHuax PHK (R); 2) nocnenoBarensrocTs 13 80 - 120
HYKJICOTHJIOB, HAXOAUIYIOCs OKoJIo 5 koHieBoro moetropa (US); 3) mocnenosa-
TenbHOCTh U3 170 - 1200 nykieoTnaoB okono 3'-koHuesoro nosropa (U3); 4) mo-
cienoBarenbHOCTh W3 15 20 Hykneotuaos (P), B mpenenax KOTOPOH KIeTOYHAs
TPHK kommieMmeHTapHo B3auMoAcicTBYeT ¢ perpoBupycHoit PHK, yro cozmaer
npaiiMep s cuaTe3a nepoi nenm JIHK; 5) cermeHT Pu, Haxopsummiics Hemo-
CPEACTBECHHO Tiepe MOBTOPOM U3 W SBJISIOMIMIACS CaWTOM JUIsi TpaliMUPOBAHMS
Bropoii nenu JJHK - takoit cerment oaunakoB y PHK Bcex perpoBupycoB onpe-
JICJICHHOTO THUIIA.

Otanbl oOparHo# Tpanckpunumu: Hapammsanue TPHK-npaiimepa Ha mar-
punax US u R B HanpaBnenuun 3'—>5'. Pones PHK-npaiiMepa BBIMOMHSAET OJ1HA U3
knetounslx TPHK (Hanpumep, TpunrodaHoBas, npoauHoBas v T.4.). Ha paccros-
HuM npumepHo 100 - 200 nykneoruaos ot 5'-xkonua PHK (ans xaxporo Bupyca -
3TO BEJIMYMHA MOCTOSHHAS) UMEETCS yYaCTOK, KOMIUIEMEHTAPHBIA 3'- KOHLEBOW
MOCJIEN0OBATENBHOCTA MOJIEKYIbl TPHK, KOTOpBIA MCIONB3yeTCs B KayeCTBE 3a-
TPaBKHU. DTOT y4acTOK O0OBIMHO 0003HAYarOT Kak pbs (0T anmi.primer binding site
Y4acCTOK CBS3BbIBAHMWs 3aTpaBkh). OOpaTHas TPAHCKPUNTA3a CUHTE3UPYET CETMEHT
JIHK, koMIuieMEHTapHbBIA 5'- KOHIEBOW MOCHEAOBATENBLHOCTH BUpycHOM PHK.
OTOT CErMEHT NMPUHATO HA3bIBATH (-) «strong- stop» JJHK, mockonbky cunte3 JTHK
MOCJIE 3aBEPIIEHUS KOMMMPOBAHUS 5'-KOHLIA MATPULIBI BPEMEHHO OCTAHABIUBACTCS.
(-) «strong-stop» JIHK coaepkut mociaeaoBaTeIbHOCTH, KOMIUIEMEHTAPHbBIE KOH-
ueBoMy paiony R u paitony US. Takum oOpasom, cunre3 J{HK HaunmHaercs Hena-
JIEKO OT 5'-KOHIA MaTpULBl U 00pa3yeTcss KOPOTKUHA MPOAYKT. Ho 3TOT KOpOTKMiA
OPOAYKT (-) «strong-stop» MMEET MOCIEA0BATENLHOCT, KOMILIEMEHTAPHYIO TAKKE
n 3'-xkoHuy BupycHoil PHK, a xak u3BectHO, s cHsatus JJHK-kommu ¢ 3'-koHUa
MaTpULbl BCErga TpeOyercs mpaiiMep. Y PETPOBUPYCOB KOMIUIEMEHT 3'-KOHLA
MaTpPHULbI MPOU3BOAMUTCA B «yTOOHOM)» MECTE, a 3aTEM NEPEHOCUTCS HA «CBOE» MeE-
CTO. DTO MPOUCXOUT cieaytomum odpazoM: 5'-konen BupycHoit PHK, oGpazyro-
umid ayrieke ¢ (-) «strong-stop» IHK, paspymaercs nox BIMSHAEM MNPUCYIIEH
oOpaTHo#i TpanckpunTase aktTueHocTH PHKa3bl H.

PHKaza H, cneunduunas k PHK B cocrase ru6puanoro PHK-JIHK nymek-
ca, pacwemsier cermeHT PHK storo mymnekca. B pesynbrare (-) «strong-stop»
(RUS) oka3eiBacTcs B OOHOHUTEBOM (OPME M MOKET B3aMMOJCHCTBOBATH C 3'-
KOHIIOM (C y4acTKOM R) To# ke camoil mnu apyroit mosiekynsl BupycHoid PHK,



nockosbKy Ha 3'-koHue PHK nmeerca moerop R. HoBoCMHTE3MpPOBaHHAS KOPOTKAs
uensb JJTHK BMecTe ¢ nmpaiMepoM «nepenpbIruBacTy Ha 3'- KOHEL MaTpHULbl U B3a-
UMOJENCTBYET TaM C KOMIIJIEMEHTAPHBIM i yyacTkoM K.

Lens AHK ymmHseTcss, B Ka4yeCTBE MaTPHULBl HCIIOIB3YETCS OCTaJbHASA
yacth BupycHoii PHK. Ha »Toif ctagum B KauecTBEe 3aTpaBKW BBICTYIACT YXkKE (-
)«strong-stop» JAHK; snonramnus 3arpaBku npuBoauT k cuHTe3y (-) nenu THK, B
KOTOPOW OTCYTCTBYET KOMIUIEMEHT paiioHa RUS, MOCKONBKY COOTBETCTBYIOLIUIA
y4acTok (+) marpuubl Obut pazpymen PHKazoii H.

K moMmeHnTy 3aBepieHus cunTe3a neppoii nenu JIHK Gonpiias yacte BUpyc-
Hoit PHK paspymaerca PHKa3zoi H.

Cunres 3'-konna Bropoi nenu J[HK.

VY nanenue TPHK u octaBmerocs yyactka supycHoii (+) PHK PHKazoii H.

Bropoii npepKOK, B pe3yJsibTare KOTOPOr0 HOBOCHHTE3WPOBAHHASA BTOpas
uens JJHK xommemenTapuo B3aumoaeictsyer ¢ TPHK-cBs3biBaromei nocneno-
BaTEIBHOCTEIO MIEPBOM LIETIN.

VY uiHeHue 3'-KOHIOB KK 0 1enu, oopazoBanue aymiekca JJHK.

Bces nocnenoBarenbHOCTE peakuii mpotekaeT 0e3 SBHOTO yyacThs (PEpMEH-
TOB PEIJTMKALMN KIIETKA-XO035IMHA (TOMOMU30MEPA3kl, XeIHUKas3el, npaiimasel, JTHK-
CBSI3BIBAOLIETO OEJIKa, JIUTa3bl U T.1.). [Ipr 3TOM ClleAyeT OTMETHTH, YTO MOJIEKY-
a6l BUpycHBIX JIHK mnmmaHee monekyn BupycHbiXx PHK, KoTopeie mociyxunu mMar-
puiieit s oOpaTHOM TpaHCKpumu. J[eUCTBUTENBHO, K 5'-KOHIYY (+) LENUA BH-
pycHoii JIHK nobasunacek nocnenoparenbHocTh U3, a K 3 -KOHILY 3TOH LIENH - TO-
cienoBarenbHOoCcTh US. B pe3ynbprare Ha KOHLAX MOJEKYJbl BUPYC crnenuduye-
ckoit JIHK mosiBusics JUIMHHBIA (HECKOJIBKO COTEH HYKJICOTHIOB) KOHIICBOH MMO-
BTOp (JKII mmu LTR.), umerommii ctpyktypy U3US.

Peaknuto oOparHO# TPaHCKPUNLMK MPOBOJAT B CHELMAIBHO MOAOOPAHHBIX
YCIIOBHUSIX C HCMOJIB30BAHUEM CUIIbHBIX MHTMOUTOPOB PHKa3Hoii aktBHOCTH. [Tpn
3TOM yJAaeTcs nojiydars nonsopasmepubie JJHK-konmun teneseix mosexkyn PHK. B
KaueCTBE MpaiiMepa npu 00paTHON TpaHCKpUIMKU 1o (A) - coaepxkaiumx MPHK
ucnosib3yroT ojuro (WT)-mpaiimep, a juist mosiekya PHK, He umeromux 3'-mom (A)
KOHLIOB, - XUMHYECKH CUHTE3UPOBAHHBIE OJMUTOHYKJICOTUABI, KOMIUIEMEHTAPHBIE
3'-xonny usyuaemoii PHK. ITocne cunte3a na MPHK kommiemeHTapHoil nenu
JHK u pazpymenus PHK (00b14HO nprMeHsFOT 00paboTKy MIETOYbI0) OCYIECTB-
astoT cuHTe3 BTopoid nenu JJHK. [Tpu 3ToM MCMOnB3yHOT CHOCOOHOCTh PEBEPTA3HI
oOpazoBbiBaTh Ha 3'-koHOAX ojaHouenoudeuHbix k/IHK camokommuieMeHTapHbIie
LIMAJIBKA, KOTOPbIE MOTYT BBIMOJIHATE (PYHKIMH Mpaiimepa. Marpuuei Ciy>kut
nepsasd tenb kJIHK. /laHHas peakuus MOXKET KaTalu3upOBaThCA KaK PEBEPTA30M,
tak 1 JIHK-nonumepazoii | E. coii. [lokazano, 4yTo coyeranue 3tux AByX (pEepMEH-
TOB TMO3BOJISIET TMOBBICUTH BBIXOJA TOJIHOLEHHBIX JABYXUEMOYEUHBIX MOJIEKYJI
k/IHK. Ilo oxonyanum cunte3za nepsas u Bropas nenu k/IHK ocrarorcs xosa-
JICHTHO CBSI3aHHBIMH IIETJIEW IINMWIBKHN, CIIY)KABILIEH TPAMEPOM IIPHA CHHTE3E BTO-
POH Lenu. DTy MET0 PaClICIISIOT SHAOHYKIea30i S1, cnenuduyecku paspymia-
FOLIEH OJHOUENOYEYHBIE YYACTKH HYKJICMHOBBIX KHCJIOT. OOpasyromuecs npu
3TOM KOHIIbI HE BCETA OKA3bIBAKOTCS TYMBIMU, U JUIS MOBBIICHUS 3P PEKTUBHOCTH
NOCTEAYIOIETO KIIOHUPOBAHKS X PEMApUPYIOT A0 TYIBIX ¢ TOMOLIBIO (pparMeHTa



Knenosa JIHK-monumMepassl [ E. coli (ocTatromasics 4acTh MOJIEKYJIbI, KOTOpPasl CO-
XpaHsET MPUCYIIUE €if KaTATUTUYECKUE aKTUBHOCTH ).

8.3. Kpurepuu oueHuBaHusi ypoBHsi CGOPMHUPOBAHHOCTH KOMIIETCHUH I

Kpurepun oueHKH K 3K3aMeHANMOHHBIM OHJIETaM.

OueHka pe3ynbTaroB 00yYEHUs IO JUCLMILIUHE B OopMe YPOBHS cPopMHu-
POBAaHHOCTH KOMIIOHEHTOB 3HATh, YMETh, BIAACTh 3asBJICHHBIX JTACLMAILUIMHAPHBIX
KOMIOETEHIMIA TPOBOAUTCS MO 4-X OA/TbHOM IIKaJIe ONEHUBAHUS MTyTEM BBIOOPOU-
HOT'O KOHTPOJISL BO BpeMs dKk3aMeHa. OTBeT 00yyaronierocs Ha S3K3aMeHe KBaIu(u-
LMPYETCA OLEHKAMU «OTIMYHOY, «XOPOLIOY, «YIOBIETBOPUTEIBHOY» U «HEYIOBIIE-

TBOPUTCIILHOY .

[IIkana onieHUBaHUs DK3aMecHa

OLICHKAa

YpoBeHb
OCBOECHUS
KOMIIETEHLIUN

Kpurepun onennsanus

KOTJIUYHO»

BBICOKUI
YPOBEHb

BricTaBnsieTcs, eciu CTYIEHT JAaeT TMOJHBbIA U
MPaBWIbHBIH ~ OTBET HA  IOCTABJICHHBIE B
SK3aMEHAIIMOHHOM OWJieTe BOIPOCHL, a TaKKe Ha
NOTIOJHUTENIbHBIE  (€CIM B TAKOBBIX  ObuIa
HEOOXOUMOCTB ).

CTpouT OTBET JIOTUYHO B COOTBETCTBUU C TUIAHOM,
MOKA3bIBAET MAKCUMAJIbHO TJyOOKHE 3HAHUS.
YcTaHaBIMBaeT CONepIKaTEIbHBIC MEKIPEAMETHBIE
CBsi3U. Pa3BepHYTO apryMeHTHPYET BbIABHUTAEMbIC
MOJIOKEHUS, TPUBOIUT YOEIUTETbHBIE MPUMEPHI.
OObnapyxuBaeT CHOCOOHOCTh aHAM3a B OCBELIe-
HUU Pa3IMuHbIX KOHIenuui. [lenaer conepkaresn-
Hble BBIBOIBI. JIeMOHCTpHUpYeT 3HAaHWE CHelHalib-
HOW JIUTEpaTypbl B paMKax y4eOHOro MeToanye-
CKOTrO KOMITJIEKCA U JOTMOJHUTEIbHBIX UCTOYHHKOB
uHpopmauuu. Meer MecTo BBICOKHI YPOBEHb BbI-
MOJTHEHUST JTA0OPATOPHBIX, KOHTPOJBHBIX U CaMo-
CTOATEJIbHBIX paboT B TeueHne y4eOHOro mpolecca.

«XOopoo»

[OBBIILIIEHHBIH
YPOBEHb

BricTasisiercs, eciiu CTyAEHT CTPOUT CBOM OTBET B
COOTBETCTBUU C IIAHOM. Y CTAHABJIUBAET COAEPIKA-
TEJIbHbIE MEXIIPeNIMETHBIE CBsi3U. B oTBeTe mpen-
CTaBJIEHBI Pa3JIMYHbIE MOAXOABI K MpodiieMe, HO UX
00OCHOBaHME HENOCTATOYHO TNOJHO. Jlomyckaer
HECYIECTBEHHbIE OIMUOKH B H3JIOKEHHU TEOPETH-
YECKOr0 MaTepuaja, UCIPABICHHbBIE MOCIE AOMOJ-
HUTEJIBHOIO BOMNPOCAa 3K3aMeHaTopa. Pa3eepHyTO
apryMEHTHUPYET BbLIBUIAE€MbI€ MOJIOKEHHUs], TPUBO-
IUT HEOOXOAMMBIE MPHMEPHI, OAHAKO TMOKa3bIBAET
HEKOTOPYIO HEMOCJIEeNOBATEeNbHOCTh aHalnu3a. BbI-
BOJIbI NpaBUJIbHBL. Peub rpamoTHa. JleMoHCTpUpyeT




3HaHHWE CIEHHALHONW JINTEPATyphbl B paMKax yded-
HOTO METOIMYECKOr0 KOMIUIEKCA M JOMOJHHTEINb-
HBIX HCTOYHMKOB wuH(popmanmu. HMwmeer wmecto
CpPeAHMI YpOBEHb BBINOJHEHHS JIAOOPATOPHBIX,
KOHTPOJIBHBIX U CAMOCTOATCIIBbHBIX pa60T B TEUE-
HHUe yueOHOro npouecca.

«YAOBJICTBOPUTCIIBHO» HOpOFOBbeI BBICTABJIACTCA, €CJIM OTBET HCAOCTATOYHO JIOrM4Ye-
YPOBEHb CKM BBICTPOEH, IUJIaH OTBETa COOJIOAAaeTcss Hero-
cnenoBatenbHO. CTyneHTy TpedyeTrcss moMoIb Co
CTOPOHBI TperonasaTens (IMyTeM HaBOMALINX BO-
MpocoB, HEOONBIINX Pa3bsICHEHUN U T.I.). BeiaBu-
raemble IMOJIOKEHUs NEKIAPUPYIOTCS, HO HEAOCTa-
TOYHO aprymeHTupoBaHbl. OTBET HOCUT MNpeuMy-
LIECTBEHHO TEOPETHUYECKUN XapakTep, HIpUMEpPHI
OTpaHHYeHbI, JIMOO OTCYTCTBYIOT. MMeer mecTo
HU3KUH YPOBEHDb BBITIOJHEHUS J1aOOpaTOPHBIX, KOH-
TPOJBHBIX U CAMOCTOATCIIbHBIX pa60T B TCUCHHEC
yueOHOro npouecca.

«HEYIOBJIETBOPUTEJILHO» | MUHUMAJIbHBIN | BBICTABJIACTCS TPHU YCJIOBHUU HEIOCTATOYHOTO pac-
YPOBEHb  HE | KPbITHSI B OK3aMEHALIMOHHOM OWJIeTEe BOIPOCOB.
JOCTUTHYT OOnHapykuBaeT HE3HaHWE WJIM HETIOHUMAaHHE
Oonpieii wim Hanbonee CylIeCTBEHHOW YacTH CO-
nepkaHusl yueOHOro MaTepuaa, He MOXKET HCIpa-
BUTb OIIMOKU C TIOMOIIBIO HABOJSIINX BOIMPOCOB,
JOMYCKaeT rpydoe HapyIIeHNUe JIOTUKH U3JIOKEHHUSI.
BriBoabl moBepXHOCTHBL. MIMeeT MecTO OYeHb HU3-
KW YPOBEHb BBIMOJHEHUS J1a0OpaTOPHBIX padoT u
TECTUPOBAHUS B TEUCHHE YU4eOHOrO Mpoiecca.

8.4 Meroanueckne Marepuajbl, ONPEASISIONIAEC  MPOUEAYPbI
OLICHUBAHUS 3HAHWII, YMEHHIi, HABBIKOB M ONbITA JACATEJILHOCTH,
XapakTepu3yIuX 3Tanbl ()OPMHUPOBAHUS KOMIIECTCHIMI

OueHka  3HaHWWA, yMEHWH, HABBIKOB, XapaKTEPU3YIOIIAs  OTarbl
(opMUpOBaHUs KOMIIETEHUMH MO aucUUIUIAHE «MoJekyispHas OuoIorus
OPOBOAUTCA B (POPME TEKYIIEH U MPOMEKYTOUHOM aTTECTALMH.

KoHTponb Tekylieh ycrneBacMOCTH 00yYarOIMMXCsl — TEKYINAs aTTeCTalus —
IIPOBOJUTCSL B XOJE€ CEMECTpa C LEIBI0 ONPENCIICHUS YPOBHS YCBOCHUSA
oOyvaromuMHUCsl 3HaHWW, QOPMUPOBAHUS y HUX YMEHUMA W  HABBIKOB,
CBOCBPEMEHHOI'O BBIABIICHUS IPENOAABATEIIEM HENOCTATKOB B IMOATOTOBKE
oOyvaromuxcss HM NPUHATUS HEOOXOIMMBIX MEp N0 €€ KOPPEKTUPOBKE,
COBEPIICHCTBOBAHUIO METOAMKM OOYYCHWS, OpraHm3alud y4eOHOl padoTel U
OKa3aHusi 00y4YaroIMMCsl MHAWBH Ty ATbHOM TOMOLIH.

K KOHTpOIIXO TEKYILIEN YCIIEBAEMOCTA OTHOCATCS MPOBEPKA 3HAHUN, YMEHUI
Y HABBIKOB 00YyYarOIINXCS:

" Ha 3aHATHAX (OMPOC, PEUICHHE WHIAMBHAYAJIbHBIX 3aJaHWi, 0OCY>KICHHUE
PE3yAbTaTOB J1a00PATOPHBIX SKCIIEPUMEHTOB);




* [0 pe3yJbTaTaM TMPOBEPKHM KAuecTBA KOHCIEKTOB JICKIMHA W WMHBIX
MaTepHUaoB;

* [0 pe3yJbTaraM oOT4YeTa OOy4alrlluXcs B XOJE€ WHIAMBHUIYaJIbHON
KOHCYJIbTAllMM TMpEenojaBaressi, MPOBOAMMONA B Yachl CaMOMOATOTOBKH, TIO
UMEIOIIUMCS 3a0JDKCHHOCTSIM.

KoHTposib 3a BBHINOJHEHUEM OOYYAIOIIMMUCH KaKIOro BUAA pabOT MOMKET
OCYILIECTBIIATLCS MO3TAMHO M CIY)KUT OCHOBAHWUEM Ui MPEABAPUTEIbHOMN
aTTeCTalliU MO AUCLUTIIMHE.

[TpomexkyTo4yHas arrecTaiys MO JUCHMIUIMHE TPOBOJUTCS C  LEJbIO
BBISIBJICHUS] COOTBETCTBUSI YPOBHSI TCOPETUUCCKUX 3HAHUM, TAOOPATOPHBIX YMEHHUA
¥ HaBBIKOB MO auctuiuinae TpedoBanusM OI'OC mo HampaBICHHUIO MOATOTOBKH B
(dopMe dK3aMEHa

DK3aMEH MPOBOIUTCS MOCIIE 3aBEPIICHUS U3YyUEHHUS TUCIUIUIMHBI B 00BEME
paboueil yueOHOH mnporpammbl. DopMa NTPOBEACHUS HK3aMEHA MPOU3BOJIUTCS
ycTHO — o OuietaM. OleHKa Mo pe3ysbTataM dK3aMeHa — «OTJIIMYHOY, «XOPOILLIOy,
«yJOBJICTBOPUTEIILHO» U «HEYAOBJICTBOPUTEIILHOY.

Bce BHMIBI TEKYLIErO KOHTPOJIS OCYIIECTBISIFOTCS Ha JTAOOPAaTOPHBIX U
NPAKTUYECKUX 3aHSATHUSIX, a TaKXKe MO pe3yJibTaraM JoKjiaJa Ha Hay4yHOH
CTYJAEHYECKOH KOH(PEPEHIUH.

Kaxnas ¢opma KOHTponss MO AWCIHMIUIMHE BKJIKOYACT B ceOs
TEOPETUYECKUE  BOMPOCHI, MO3BOJIIOIINE  OLIEHUTH YPOBEHb  OCBOCHUS
00y4aromuMHICs 3HaHUH U JTaOOPATOPHO-MPAKTUUYECKUE 33JaHU s, BBISBIISAIOINAE
CTEMEHb CPOPMUPOBAHHOCTH YMEHH I M HaBBIKOB.

[Tpoueaypa OLICHMBAHUS KOMIETEHIMM, OOyyYarONIMXCsl OCHOBaHAa Ha
CIIEAYIOUIMX CTaHAapTax:

1. ITeproAMYHOCTH MPOBEACHHUS OLICHKH (HA K&KJIOM 3aHSATHH ).

2. MHoroctyneH4aroctb. OleHKa (KaKk MpenojaBaTtesieM, Tak WU
OoOyYaroUMMHUCS  TPynmbl) MW CaMOOLEHKa oOydaromierocsi, 0O0CYKIACHHUE
Pe3yJIbTAaTOB U KOMILJIEKCA MEP M0 YCTPAHEHUIO HEJOCTATKOB.

3. EnuHCTBO MCHONB3YEMOM TEXHOJOTHM JJisi BceX OOydaroumxcs,
BBIMOJIHEHUE YCIOBUMA COMOCTABUMOCTHU PE3yJIbTATOB OLICHUBAHMSI.

4, CobOnroaeHue MOCIEAOBATENBHOCTH MTPOBEICHUS OLECHKH:
MPEeIyCMOTPEHO, YTO Pa3BUTHE KOMIMETCHIIMNA MACT MO BO3PACTAaHMIO MX YPOBHEH
CIIO)KHOCTH, a OIICHOYHBIE CpPEACTBA Ha Ka&KIOM J3Tale€ YYUTHIBAIOT 3TO
BO3pacTaHue.

Kparkas xapakTepucTuka MpOIECAyphl peaau3alii TEKYIIEro KOHTPOJS U
MPOMEKYTOUHOM aTTeCTallMd MO JWUCHUIUIMHE IS OICHKM KOMIICTCHIUH
oOy4Jaronuxcs npeacTaBjicHa B TaOIUIIE:

Ne Hanmenosanune Kpartkas xapakrepuctuka IIpencraBnenue
/T OLIECHOYHOT'O MPOLIEYPbl OLIEHUBAHUSA OLICHOYHOTO
CpEICTBa KOMIIETEHLUHI cpeacTsa B hoHze
1 Jlokman [Ipoaykr camocToATeIpHOM PadcOTH | Tembl JOKITATOB
00y4Jaromerocs, MPeACTABISIOTIHI
COOOM  KpaTkoe W3IIOKCHHE B




Haumenosanue
OLIEHOYHOT'O
CpeacTBa

Kpartkas xapakrepuctuka
MPOLEAYPHI OLICHUBAHHUSA
KOMIIE TEHITHI

IIpencraBnenue
OLICHOYHOTO
cpenctea B poHze

MUCHBMEHHOM  BHJE  IOJTyYEHHBIX
Pe3yIbTaTOB TEOPETHYECKOTO
aHanu3a OIPEACIECHHOM HAay4YHOU
(YueOHO-UCCIIEeTOBATENBCKOM) TEMBI,
IIe  aBTOP  PACKPBIBAET  CYTh
HCCIIeTYEMOU TMPOOIEMBI, TIPHUBOIUT
Pa3IMYHBIE TOYKH 3PEHUS, a TAKKE
COOCTBEHHBIE B3TTIAABI HA HEE.
Jlokmam - MpOAYKT CaMOCTOATETBHOU
padoTHI 00yJaromieroc,
MPEICTABIIIOIUN COO0H MyOTHYHOE
BBICTYIUIEHHE TI0 TIPEJCTABICHHIO
MOJTyYEHHBIX PE3YIIBTATOB PEIICHHUS
OTIpeIETICHHON y4IeOHO-
HCCIIENOBATENBCKOM WM HAay4YHOU
TEMBI.

TemaTtnka mOKTagOB BBITAETCS HA
3aHIATHH, BBIOOP TEMBI
OCYIIECTBIACTCA  CAMOCTOSATEBHO.
[ToaroroBka OCyIECcTBASETCS  BO
BHEAYJUTOPHOE Bpems. Pe3ympraTs
O3BYYHBAIOTCS HA HAYYHBIX
CTYJEHYECKUX KOH()EPEHIIUAX,
pernameHr - 7 MUH. Ha
BBICTYyIUICHHE. B olleHWBaHHH
Pe3yIbTaTOB HapaBHE C
MPETIOIaBaTEIEM MPUHAMAIOT
y4acTrue 00yJarOIIHeECs.

YeTHbIN OIIpocC

YCeTHBIM  OIIPOC MO OCHOBHBIM
TEPMHUHAM MOXKET TIPOBOJUTHCI B
Havaje/KOHIE JTa00OpPaTOPHOTO WA
MPAKTHYECKOTO 3aHATHS B TEUCHHUE
15-20 mwua. JIubo yCTHBIA OmMpOC
MPOBOJANUTCS B  TEUYEHHE  BCETO
MPAKTHYECKOTO 3aHATHA TI0 3apaHee
BBIIAHHOW TeMaTuke. BriOpaHHBIN
MPETIO1aBaTeIEM O0yYaroTIHiACs
MOJKET OTBEUaTh C MecTa Jubo y
JOCKH.

Bomnpocer no
TeMaM/pas3aenam
TUCIUTUTAHBI

NnpusuayansHbie
3aJaHUSA

CoBMecTHas JEATEIBHOCTH TPYIIIIBI
00YyYaroIUXCs U MPENoAaBaTes Mo
yIOpaBJI€HUEM  IIpeNoAaBaTeNns ¢
LHENPI0  PEIIEHUS  yYeOHBIX |
po¢eCCHOHATBHO-

OPHEHTHPOBAHHBIX  33/1a4  MyTEM

Kommiekr 3agau




Ne Hanmenosanune Kpartkas xapakrepuctuka IIpencraBnenue
/T OLIECHOYHOT'O MPOLIEYPbl OLIEHUBAHUSA OLIEHOYHOTO
CpEICTBa KOMIIETEHLUHI cpeacTsa B hoHme
WUTPOBOTO MOJAEITUPOBAHUS PEATBHOMN
npoOiaemMHoM cutyanun. [lo3BomseT
OLICHUBATh YMEHUE aHATU3UPOBATH U
pemarb TUTTUYHbBIE
npodeccroHaIbHBIC 3aTa4H.

4 DK3aMeH [IpoBomutrcs B 3amaHHBIA  CPOK, | Kommekr
COTJIACHO rpaduky y4eOHOTO | OMITETOB K
nmpouecca. IIpn BBICTABJICHUM | SK3aMEHY
OLICHOK  Y4YWUTHIBAETCI  YPOBEHB
MPUOOPETEHHBIX KOMIIE TEHIUH

00y4aroImerocs.
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