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AHHOTAIIUA

Jucuuminna «MoJiekyligspHas OuMoJIOTUs» MpeIHa3HAauYeHa i CTYJICHTOB,
oOyyaromuxcss 1o oOpaszoBatenpHol mporpamme 30.05.01 «MeauuuHCKas
OMOXUMUSTY.

HucrumnHa peanusyercs Ha 4 kypce, 7 U 8 ceMmecTpax, SBISETCA
00s13aTEeIbHON TUCIIUILINHOM.

IIpu  pa3pabotke  pabGoueit  mporpamMmbl  y4eOHOM  JUCHMUILIUHBI
ucrnosib3oBanbl DenepanbHbIi TOCYAAPCTBEHHBI 00pa30BaTeNbHBIN CTaHAApPT
BbICIIIEr0 00pa3zoBanus Mo crenuanbHocTh 30.05.01 «MenuuuHcKass OMOXUMUSY,
y49eOHBI TIUIaH TOATOTOBKHM crenuanuctoB 1o crneruanbHoctd  30.05.01
«MenuuuHcKas OMOXUMUSI».

OO6masi TPyJOEMKOCTb OCBOEHHUS JUCHUIUIMHBI COCTABJISIET 7 3a4€THBIX
enuHuI], 252 yaca. Y4yeOHBIM IUJIAHOM MPEAyCMOTPEHbl 36 4YacoB JICKIIH,
nabopatopHblie 3aHsATUs (72 4Waca) u caMmocTosiTenbHas pabora cryaeHta (108
4acoB).

BripaboTka y CTYJ€HTOB OCO3HAHHOTO MOHUMAaHUs BKJIaJla MOJICKYJISIPHOM
OMOJIOTMU B 3/I0POBHE UEJIOBEKA, B IIMPOKUN KPYr MOJEKYJT M MOJICKYJISIPHBIX
MEXaHU3MOB: aKTYaJbHBIX I MEIAUIIMHCKUX OWOXMMHKOB, a TakKXe TOM, C
KOXJIbIM TOJIOM BCE YBEIMYUBAIOUIEHCS POJM, KOTOPYIO HAYMHAET WrpaTh
MOJIEKYJIspHAst OMOJIOTHS B MEIUIIUHE.

OCOOEHHOCTPIO B TIOCTPOEHWHM W  COJEPXKAHUU  Kypca  SIBISETCS
03HAKOMJICHUE C METOJaMHU MOJICKYJISPHOW OMOJIOTHH, TOCTEIIEHHO HO HEYKJIOHHO
BXOJSIIMMU B perepTyap Bpaueil 1 TUarHOCTUKU U JICUEHUS! U BO3MOKHOCTSIMH,
KOTOPBIE OTKPBIBAIOTCS JJISI MEOUIMHCKONW HAayKHM B CBSI3U CO CTPEMUTEIbHBIM
pPa3BUTHEM TEXHOJOTUM CBSI3aHHBIX C pasjeliaMd MOJEKYJISIPHONH OHOJOTHH.
JlaHHBIN KypC UCIHOIb3YET HECTAHAPTHBIE UTPOBBIE METOIUKH ISl MPAKTUYECKUX
3aHSATUU.

Hucrummaa «MonexkynspHas OWOJOTHS» JIOTHYECKH W COAEPIKATEITHHO
CBsI3aHA C TAKUMH Kypcam, Kak «[ eHomHas MmequiimHay, «OO0mmas u MeTuIMHCKas

reHeTHKay, « O0Iast OMOXUMUS»



[IporpaMmma Kkypca omnupaercss Ha 0a30Bble 3HAHUS, [OJyYEHHBIE
O0yJarOIITIMUCS:

- TOTOBHOCTBIO K OIICHKE Pe3yJbTaTOB JabOPaTOPHBIX, HHCTPYMEHTAIbHBIX,
MaTOJIOTO-aHATOMUYECKUX W HWHBIX HCCIENOBAaHUN B IENAX pPaclo3HaBaHUs
COCTOSIHVISI WUIM YCTAHOBJICHUSI (haKTa HATMUYHUS WM OTCyTCcTBUA 3aboneBanms (11K -
5);

- TOTOBHOCTBIO K OpraHM3allMd W OCYIIECTBICHUIO NPUKIATHBIX H
MPAKTUYECKUX MPOCKTOB M MHBIX MEPONPHUATHHA MO U3YYEHUIO OUOXUMHUYECKUX U
(U3MONIOTHYECKUX TPOIECCOB U SBICHUH, MPOUCXOISAIINX B KIETKE YEIOBEKa
(TIK-11);

- CHOCOOHOCTBIO K OIPEACNICHUI0O HOBBIX 00JIaCTEHl HCCIeloBaHUS U
npobsem B chepe pa3paboTKu OUOXUMUUECKUX U (PUBUKO-XUMUYECKHUX
TexHoJorui B 31paBooxpanenuu (ITK-12);

- CIMIOCOOHOCTBIO K OpraHU3allMd U MPOBEACHUIO HAYYHBIX HCCIIEIOBAHUM,
BKJIIOYasl BbIOOp 1Hend W (POpMyIHMpPOBKY 3ahad, IUIAHUPOBAHUE, MOA00D
aJICKBaTHBIX METOJIOB, COOp, 0O0pabOTKy, aHajdu3 JaHHBIX U MMyOJIMYHOE UX

IpeJICTaBICHUE C Y4eTOM TpeOoBaHMi nHopmannonHon 6e3omacuoctr (ITK-13).

Henabio u3ydeHuss QUCUMILVIMHBI «MOJEKysipHAs OMOJIOTHUS» SBIISETCS
dbopMHpOBaHUE y CTYACHTOB YIJIYOJICHHOTO TOHUMAaHUS HCTOKOB, METOJOB H
TEHJEHIIMA B  COBPEMEHHOM  JNHUCIMIUIMHE  «MOJICKYJsipHAss  OMOJIOTHSY,
KOMITETCHIIUHA B 00JIACTH BHEIPEHUS METOJIOB MOJICKYJIIPHON OMOJIOTHH, a TaKXkKe
0a30BbIe 3HAHMS B MOJEKYJISIpHOM OuoJIOTHHM, MO0 HEOOXOAUMBIE ISt
MOCJICYIONIEH MPAaKTUYECKOW JEATeTbHOCTH Bpaya, CTAIKUBAIOIIUXCS C
paCHIUPSIONTUMCS KPYroM 3a00JIeBaHUN, B KOTOPBIX HAPYIICHBI MOJICKYJISPHBIC
MEXaHU3Mbl KJIETOK OpraHu3Ma, JU0O HCTOJB3YIONME 3HAHUS MOJICKYJISIPHOM
OMONOTHY TSI TUarHOCTUKYU W/WJTH JICUCHUS.

3agauu AMCUMIJIMHBI:

® TpUOOpETEeHHUE CTYICHTaMU 3HaHUHN B 001aCTH MOJIEKYJISIPHOM

OMOJ0rnU, MOJIEKYJIIPHON N'€HETUKH U METULIMHCKOW T€HOMUKH,



CUCTCMHOI'O IPEACTABJICHUA O BJIMSAHUU MOJICKYJISIPHBIX MCXaHU3MOB Ha

310POBLE U ITATOT'CHC3,

¢ (opmMupoBaHUE Y CTYyICHTOB MPAKTHUECKUX 3HAHUH, HABBIKOB U
YMEHUH, MPU3BAHHBIX TOMOYb UM HPUMEHSTH IMOIXOAbI MOJEKYJIIPHOU
OMOJIOTHH, TAKUX KaK OIpe/esieHne TeHeTHUECKUX HapyIIeHU! y

MallMEeHTOB;

¢ OBJIAACHHC 3HAHHAMMU O IICPCIICKTHUBHBIX MCTOAAX
MOHGKYHHPHOﬁ 6I/IOJIOFI/II/I, BBOJHMMBIX B MCAHUIIMHCKYIO IIPAKTUKY B

MHUpE;

e (opMupoBaHME MOTHUBAIIMHU K UCCIIETOBAHUIM CBA3aHHBIM C
T€HOMUKOU, TPAHCKPUIITOMUKOM, SIIMT€HETUKON, TPOTEOMUKON 1

METa00JIOMHKOM ;

e O0O0ydeHHE CTYyICHTOB Oa30BBIM METOJIaM Pa0OTHI C
MOJIEKYJIIPHOM HH(pOPMAIIMEH B KOHTEKCTE 3/TOPOBbS U MMaTOTeHE3a

YyeJIOBEKa;

¢ (opmMupoBaHNE HABBIKOB U3YUCHUSI HAYUYHOU JIUTEPATYPHI U

Oo(HUIIHATIBHBIX CTATUCTUYECKUX 0030pOB.

B pesynprare wu3ydyeHHsT JaHHOM JUCUMIUIMHBL Yy  OOydYaromuxcs
dbopMupyIOTCA CeAYyIOmMe  OOMEKYIbTYpHbIE W 00IenpodecCHOHaTbHBIC

KOMIETEHIIUU (3JIEMEHTHI KOMITETEHITUM):

Kon u ¢popmyuposka Jtanbl GOpMHUPOBAHUA KOMIIETCHIMHU
KOMIIETeHIIUH
OIIK-5 [OTOBHOCTE K OcHoBHbIE MPUHIINIIBI paboThI c

HUCIIOJIB30BAaHUTIO OCHOBHBIX 3Haer HYKJIICMHOBBIMHA KHCJIOTaMU n aHaJIu3a
(UBUKO-XUMHYECKUX, 3KCIPECCUU TEHOB

MAaTCMaTHICCKUX W MHBIX [IpoBOOMTE  OYMCTKY M OCAKICHHE
CCTECTBCHHOHAYHBIX Vaeer HYKJICHMHOBBIX ~ KHMCIOT.  IlonuMepasHyio

MOHATHM M METOAOB IIPU
peteHumn

nenHas peakuuro. [ enb-anekrpodopes.




npo¢eCCHOHATBHBIX 3aa4 MetogamMu  MOJIEKYJIIpHOM  OHMOJIOTHH,
Bnageer | HaBbIkaMu pa®OThl Ha CIELUATU3UPOBAHHOM
000pyIOBaHUM.
MeponpusTtusi, BBOJAWMBIE B IOCIEIAHHE
rofbl B 3JIpaBOOXPAHEHHE B 3KOHOMHYECKH
Pa3BUTHIX CTpaHax Mupa, o
IPOTHO3MPOBAHUIO 3/10POBbS, JAUArHOCTUKE U
3Haer JIEYEHUIO, CBA3aHHBIE C  MOJIEKYJISIPHOM
TFEeHETUKOM M T€HOMHUKOM M BKJIIOYAIOLIME B
IIK-5 roroBHOCTH K o
ce0si COBPEMEHHBIE METOIBl MOJEKYISPHOU
OLIEHKE pe3yabTaToB
a6OpATOpHBIX, TeHETUKU W TEHOMMKH (HanpumMmep,
IIOJIHOT€HOMHBIN aHaJIu3 U 1p.)
UHCTPYMEHTAJIbHbIX,
[aTOJIOTO-aHATOMUYECKUX U [Tosnb3oBarbes COBPEMEHHBIM
UHBIX MCCIIEIOBaHUN B LIEIISAX 00opy10BaHuEM u peareHTamu,
pacmo3HaBaHUsl ~ COCTOSIHUS HCIOJIb3YEMBIM B J1a0OpaToOpHsiX, B KOTOPBIX
WIA YCTaHOBJIEHUS (akTa Ymeer pabotaloT ¢ TEeHOMHOM  uHpopMaruen
HaJIUYUS WO OTCYTCTBHS YeJI0OBEKa:  MPOBOJSAT PaHHIOK JUArHOCTUKY
3a0oseBaHus U IPEJCKa3blBAIOT PUCKU BO3HUKHOBEHUS U
Pa3BUTHS TEHETHYECKUX 3a00I€BaHU
HaBplkamMu  OCyIIeCTBIEHUS  KOMILIEKCa
MEpPONPUSITUIA, HANPABICHHBIX Ha BbISBICHUE
Buageer | TCHETHIECKHX 3a0oneBaHul, UX PAHHIO0
JUArHOCTHUKY, BBISBICHWE MPUYUH U YCIOBHM
X BO3HMKHOBEHMsSI W Da3BUTHUA, a TaKke
meronamu TP, cexkBenuposanus JJHK u np.
CoBpeMEHHOE  COCTOSIHME€ HAYYHbIX U
MEIMIMHCKUX IIOAXOAOB M TEHJICHUUU B
3nact pa3BUTUN COBPEMEHHBIX METOJI0B
[IK-13 cIocoGHOCTE MOJIEKYJISIPHOU O6uosorun (Hampumep,
" OpraHu3aLun - MOJIHOTEHOMHBI ~ aHalM3 W 1p.) Ui
[POBEICHUIO HAYYHBIX IIPUMEHEHNUS B MEAMLIMHE.
UCCIIEI0BAHU, BKJIIOYast PabGorath ¢  COBpeMEHHOW  Hay4HOH
BBIOOP e " JUTEPATypor IO MEIUIMHCKOW U oOmen
(bopMyITHPOBKY 3azad4, MOJIEKYJISIPHOM T€HETUKE U TEHOMHUKE, a TAKKe
IJIaHUPOBaHHUE, nosxoop Veer ANIEKTPOHHBIMU pecypcamu cetu «MHTepHeT»
a/IeKBaTHBIX METOJIOB, cOOp, [0 JaHHBIM HamnpasieHUsAM. OnpenensaTh
00paboTKy, aHamu3 JaHHBIX BO3MOXXHOCTh TPUMEHEHHUS TeX WU HHBIX
u nyoInYHOe nux METOJI0OB TECHOMHOM MEIULIMHBI B aKTyaJIbHON
IpEJCTaBICHUE C Y4ETOM MIPAKTHKE 3JPaBOOXPAHEHHUS
TpeboBanit 5 CoBpeMEeHHBIM 000py/I0BaHHEM u
MH(OPMAITHOHHOH peareHTamu, UCIIOJIb3yEMBIMU B
besonacHocTn 1abopaToOpHsIX, UMEFOLIHIX EN0 c
Bnageer | MOJNIEKYJSIpHBIM ~ QHAJIU30M: IIPOBOJST

PaHHIO JMAarHOCTUKY M IMPeICKa3bIBAIOT
PHUCKH BO3HHUKHOBEHUS 3a00J€BaHUI B CBSI3U C
MOJIEKYJISIPHBIMU HapyIIEHUSIMU




CoBpeMEHHOE  COCTOSIHME€ HAy4HBIX MU
MEIUIMHCKUX TOAXOJAOB M TEHAECHLUUU B
3naer pa3BUTHH COBPEMEHHBIX METO/10B
MOJIEKYJISIPHOM Ounonaoruu (Harpumep,
NOJHOI€HOMHBIM  aHanM3 W 1p.) JUid
IIPUMEHEHUS] B METUIIMHE.
[1K-12: TOTOBHOCTb K = =
PaGoratb ¢  COBpeMEHHOW  Hay4YHOUH
OpraHu3aluu U . . .
JUTEpPATypod MO MEIULMHCKOM U oOuien
OCYILECTBIICHUIO .
MOJIEKYJISIPHOM T€HETUKE U TEHOMMKE, a TAKKe
IIPUKIIAIHBIX U
3JIEKTPOHHBIMU pecypcamu cetu «VHTepHeT»
IPAaKTUYECKUX IPOEKTOB H Ymeer
. [0 JaHHBIM HamnpasiaeHUsM. OnpenensiTh
UHBIX ~ MEPONPUATHH 11O
BO3MOYKHOCTh TNPUMEHEHHUS TE€X WM MHbIX
U3Yy4EHHIO0 OMOXUMHUYECKUX U . .
METOJIOB TEHOMHOM MEIUILIMHBI B aKTyalbHON
(U3HOTIOTHYECKUX
. IPAKTHUKE 3PaBOOXPAHUEHUS
OpOLIECCOB M SIBJICHUIA,
NPOMCXOMAIMX B  KICTKE CoBpeMeHHBIM 000opy0oBaHUEM "
qelIoBeKa peareHramy, UCIIOJIb3yEeMbIMU B
nabopaTopusix, HMMEIOIIHNX hi (0 (6] c
Bnaneer | MONEKYJISpPHBIM — aHAIU30M: IPOBOJAT
PaHHIO JMAarHOCTUKY M IIPEICKa3bIBAIOT
PHUCKHM BO3HMKHOBEHHMsI 3a00JI€eBaHUI B CBA3H C
MOJIEKYJISIPHBIMU HapyLUIEHUSIMU
Kak npoBoaute 06a30Bble OHMOXMMHYECKHE
3naer TeCTbl (AaHalIM3 KPOBH, CIIOHBI M 1p.) C
WCIIOJIb30BAHUEM YEJIOBEYECKUX KIETOK H
OMOJIOTUYECKUX JKUIAKOCTEH.
IIK-11: roroBHOCTH K
OpraHu3anuu " OHpe,Z[eJ'I}ITB I_[eJ'IeCOO6pa3HOCTL
OCYIIIECTBIICHUIO Vmeer OPOBEJACHUS  I'CHETHYECKOTO  aHalW3a U
IIPUKIIaTHBIX 1 T€HOMHOM TEpanuy B TE€X WIM UHBIX CIydasx
MIPAaKTUYECKUX IIPOEKTOB H BpaueOHOM MPAKTHUKH.
UHBIX  MEPONpHUATHHA  TO
U3Yy4EHHIO OMOXUMHUYECKUX U
(U3HOIOTUYECKHX upoxnm Hay4HBIM Kpyrosopowm,
POLECCOB W SIBICHHUI, OXBAaTBIBAIOIIMM COBPEMEHHOE COCTOSHHUE U
NPOMCXOMAIMX B KJIETKE TEHACHIIMM B  Pa3BUTUU  MOJIEKYJIIPHOU
YelIoBeKa: TeHETUKH, TeHETHYEeCKOM JHarHOCTUKH H
3
Bnageer | reHOMHOH — Tepanmu. HaBbikamMun s
OpraHMU3aIK TUArHOCTHUYECKUX MEPONpPUITUN
B KJIMHUYECKOM JTabOpaTOpHH: Te MOCTaBlIeHa
3a/la4a B3SATh Ha BOOPYXEHHE T€HETHYECKUM
aHaJIu3.

Jlnst hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCIUTIIMHBI
«MosekynsapHas OHOJIOTHS» NPUMEHSIOTCS CJCAYIOIME METOJbl aKTUBHOTO/
MHTEPAKTUBHOTO O0YYEHUS: JIEKIUSA-AUCKYCCHs, 3aHATHE B (hopMe J1abopaTopHOU

paboTHI.



|. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTH KYPCA
(36 gyacos, 4 yaca B BHjIe Mao)

Pasznen 1. Beenenue B MoJieky/JasipHy0 OuoJiorui0. CTPYKTYpHasi nepapxusi
¥ MOJIEKYJ/ISIPHAs OPraHU3alMA KJIETKH — 6 4yacos.

Ilnan nexyuti:

1. Beegenue. MicTopust BOSHUKHOBEHHS M Pa3BUTHS MOJICKYJISIPHOM OMOJIOTHH.

2.MeTo1bl MOJIEKYJISIPHOM OMOJIOTHH

2. Kretku mpoxapuoT M 3YKApHOT: IUIAH CTPOEHUS, KOMIAapTMEHTAIN3aINA,
HBOJIFOLIMOHHAS TUHAMMKA.

3.MounekynsipHas CTpyKTypa U IMHAMUKa OEJIKOB.

4 MonexynsipHasi OpraHu3anusl HyKJI€MHOBBIX KUCIIOT.

5.MonekynspHble BHIbl JUOUAOB W HUX pPOJIb B OpPraHU3allMM KJIETOYHBIX
MeMOpaH.

6.CTpyKTypa 1 CBOHCTBA TTIMKOTIOJIMMEPOB.

Pazgen 2. CTpykTypa U MOJIEKYJsIDHAsi IMHAMMKA KJETOYHbIX MeMOpaH-4
yaca-jekuus Oecena.
IInan nexyuui.

1. Opranu3zaiusi OMOJOTHYECKUX MEMOpaH.

2. TpancnopTHbie PYHKITUN MEMOPaH.

3. benku, BXojasmue B cocTaB Ouojoruueckux memoOpad. Kiaccudukaius
MeMOpaHHBIX OEJKOB MO TMOJOXKEHUIO OTHOCUTENIBHO JUIUAHOTO OUCIIOS.
CrocoOb1 3akperuieHus 0enkoB B MeMOpaHe. JlatepanbHas W poTalMOHHAs
g dy3us 6eKOB B MEMOpaHe.

4. VYraeroa-coaepikaiiue OWOMonuMepbl (TIMKOKOHBIOTAThl) B COCTaBe
MeMOpaH: TJUKOMNPOTEHHBl W TMPOTEOTVIMKAHBI, TIUKOJUMUILI. OCHOBHBIC
KJIACChl  TJIMKO3aMUHOTJIMKAHOB B cocTaBe  opranuszma. DyHKUUU
YTIEBOACOICPKAINUX TONUMNENTHAOB B OenkoB B opraHusme. CTpykTypa H

(GYHKIIUY TIIMKOJIUITUIOB.



5. TuIbl MEXKXKJIETOYHBIX KOHTAKTOB (I/IBOHI/IPYIOHII/IC — IINIOTHBIC COCAMHCHUA,
3asAKOPUBAONINUEC — aJ/INC3MNOHHBIC KOHTAKTBI, ICCMOCOMBI, q)OKaJIBHBIC KOHTAaKTbI

H IMoJIyacCMOCOMBI; KOMMYHHUKOIIMOHHBIC — HICJICBBIC KOHTaKTBI).

Pazgen 3. Crpykrypa XpOMATHHA, MOJIEKYJSIPHbIE  MEXaHHM3MbI
peruiuKanuu, penapaunu u pekomonnaunu JJHK-6 yacos.
Iinan nexyuti:

1. Crpykrypa u  KjaccuduKamuss XpPOMOCOM. DyXpoMaTUH H
rerepoxpomatud. Kogupyromas n nekogupyromas JHK.

2. Maxopnsie JIHK-cBsi3piBatomme O€TKM W WX pOJIb B OpraHU3alldU
TPEXMEPHON CTPYKTYypbl XpomaTuHa. [ucroHoBbie Oenku. HerucroHoBwie
OeJIKK XpOoMaTHHA.

3. XpOMOCOMHBIE TEPPUTOPUU U sIEpHBIM MaTtpukc. DyHKIMOHAIBHBIC
aCIeKThl CTPYKTYpPHOW OpraHU3allid XpOMAaTHHA. OKCIPECCHS TE€HOB U
CTPYKTypa XpOMaTHHa.

4. O6mme npuniunel perkanun JJHK. Tlpunmun nmonumepasHoi menHoi
peakiuu (IIL[P) u ee 3Hauenue st MoieKyasipHOd Ouosnoruu. CTaauu MUK
[TIIP, co6nrtus IILIP, mpoucxoasiiye Ha pa3IUYHBIX IHUKJIaX. PasHOBHUIHOCTH
[TIP. IIpocTpaHCTBEHHO-BpEMEHHAs OpraHU3alus COOBITUN PETTUKALIHH.
Jlupupyromass u  otctaromas uenu, ¢parmentel Oxazaku. OcoOeHHOCTH
perukaiuu  muToxoHapuanbHbix JIHK. Cailtel Hayama pernukaiuu

JUUpPYIONIEH 1 oTcTarolen nenei, D-netu.

Paznen 4. Tpanckpunuus. Peryasiuusi 3Kkcnpeccuu reHoB-6 4acos.

Inan nexyuu:

1. IlenTpanbHas 1orMa MOJeKyJsipHON Ononoruu. [lonstue Tpanckpunmu. ['eH,
CTPYKTypHasi OpraHu3anus TreHa, TPaHCKpUOWpyeMble W HETPAHCKPUOHpPYyEeMbIe
PETHOHBI, TIPEPBIBUCTAsI CTPYKTYpa reHa (3K30HbI, UHTPOHBI). Posib MpoMOTOPOB U
KOHCEHCYCHBIX MOCJIENOBATEIBHOCTE B MEXaHM3ME WHHUUMALMU TPAHCKPUIILWH.

PHK-nommuMepasbl mpoKapuoT U SYKapHOT: CTPYKTYpHblE U (DYHKIIMOHAJIbHBIE



OCOOCHHOCTH. YuacTue TpaHCKpUNIMOHHBIX (akTopoB (TF) B MexaHu3Me
WHUALMAIUU TPAHCKPUNLMU. TepMUHALMS TPAHCKPHUIILIUH.

2. Tloctrpanckpuniuonsble u3MeHeHuss MPHK oaykapuor: ksnmpoBanue,
CIUIACHHT, TMOJHUAJCHIWIMPOBaHUE. AJIBTEpHATUBHBIA criaiicuar.  Oddext
noJIokeHus: reHoB. MHaktuBamuss X XpoMOCOMBI MIIEKONUTAOMMX. OCHOBHBIE
YPOBHH DPETYJSIUU AKTUBHOCTU T€HOB. ALCTWIMPOBAaHWE THCTOHOB. OCHOBHBIE
YPOBHH PETYJISILIMU aKTUBHOCTU reHoB. MetunupoBanue JJHK, pasHoBuaHOCTH.

3. OCHOBHBIE YPOBHHU PETYJIALIMUA aKTUBHOCTU T'eHOB. [loCTTpaHCKpUNIIMOHHBIN
YPOBEHb  peryiasiuu. Perynsumss TeHHOM  aKTUBHOCTM  AKTUBATOPAMH
TpaHckpunuuu. [lpuHomMn kmaccupukauuu TPAHCKPUIIUOHHBIX (PAKTOPOB IIO

Bunrenaepy. OcHoBHBIC HajkIacchl TF.

Pa3nen 5. I'eHeTnvyeckuii koja. MexaHn3M TPaHCJIsSIIM)-6 YacoB.
Ilnan nexyuii:

1. OtkpbiTHE, pacliuPpOBKa U CBOMCTBA T€HETHYECKOr0 KOoJa. AJanTopHas
TUIOTE3a peaau3aliyd FeHETUYECKOT0 KOAA.

2. Crpyktypa u cBoiictBa TpaHcnopTHbix PHK. Opranmsamus m cOopka
pudOCOM MPOKAPUOT U FYKAPUOT.

3. Cunre3 u npoueccunr pudocomanbHeix PHK (pPHK). benku pubocom.
CailTel akTUBHOrO I1eHTpa pudbocoMm. CTaauu TPAHCISAIUU: WHULMALINS,
JJIOHTaLMs, TepMHHaUMA. MexaHu3sM  (GOPMUPOBAHUS  HMHUIIMATOPHOTO
KOMILIEKCa, (PaKTOPbl MHUIMAIIMN TPaHCIAIUK MpokaproT (IF).

4. [TocTTpaHcassunOHHbBIE Mou(pUKaIuu O€eJIKOB, yIpaBJEHUE
(YHKIIMOHAJIBbHOW aKTUBHOCTBHIO OEJIKOB C TMOMOILBIO MOCTTPAHCISIIMOHHOTO

IPOLIECCHHTA.

Paznen 6. IluTockesieT: apXMTEKTypa, TPaHCHOPT W MOJIEKYJsIpHAS
IUHAMHKAa-4 yaca.
Ilnan nexyuti

1. OcHoBHBIE (PUOPUIUISIPHBIE CTPYKTYPBI LIMTOCKENIETa, UX MOJEKYIISPHBIN



coctaB W TKaHecnenuduanocts. Knaccudukarus, CTpykTypa W CBOMCTBa
MOJEKYISIPHBIX MOTOpOB. CBOMCTBa MHO3MHOB, JWHEMHA W KUHE3MHA Kak
OCHOBHBIX MOJIEKYJISIPHBIX MOTOPOB KJIETKH. MEXaHOXUMHUYECKOE CONPSIKEHUE
n aktuH-aktuBUpyemass ATda3Has axkTHUBHOCTH MHO3MHA. Perymanus
B3aMMOJICUCTBUS AaKTMHA W  MHO3MHA C [OMOIIb0  MHO3UH-ATO-
WHTEPMEIMATOB, cJIaboe W CHJIBHOE B3aUMOJCHCTBUE. AKTUH-CBSI3aHHAS
peryJsanusi paboThl MBIIII] HA TPUMEPE IIUKIIA Pa0OThl CKEJIETHBIX MOMEPEYHO-
MOJIOCATHIX MBIIII] MJIEKOMUATAKOIIUX.

2. Pomp Ca2+ u TPOMOHWHOBOTO KOMIUIEKCAa B 3alyCKe COKpAICHUS.
Muo3uH-CBsSI3aHHAsT peryJyisiius paOOThl MBI Ha MpPUMEpEe IUKIa PadOThI
TJIAJIKUX MBI MiekonuTaomux. Pons Ca2+, kanpMoaynrHa U €ro KMHA3bl B
MEXaHHU3ME COKpalleHHUs. AKTUH-0NIOCPEIOBaHHAs PETYIALUS PaOOTHI TJIAIKIX
MBI MJIEKOMUTAOMUX. OYHKIMOHUPOBAHUE CIEUUATIM3UPOBAHHBIX TIIaJKUX
MBIIIIIII] KUBOTHBIX, 00J1aIaI0IIMe COCTOSIHUEM 3alUpaTesIbHOro ToHyca (catch
state).

3. MonekynspHple MeXaHU3Mbl MuonaTtuii. WHAWBUIyalnbHOE pa3BUTHE,
IUTOCKENIET U MOp(OoreHeTuuecKue NBUKEHUA. Posib MeTOI0B UIeHTUhUKAITUN
MOJICKYJIIPHBIX BUOB ITUTOCKEIETHBIX OCIKOB B JIAOOPATOPHOU JNMATHOCTHKU

TKaHEBOM MPUPOJIbI 37I0KAYECTBEHHBIX HOBOOOPA30BaHUH.

Pazpen 7. Mexkiaeroynosle KOMMYHMKALIUHM, CHIHaJbHbIE IYTH,

yIpaBJieHHe penpoayKuuei u 1upepeHunpoBKoi KieTok-4 yaca.

Ilnawn nexyuti
1. TloHATHE KOMMYHHMKallUM MeXAy KieTkaMH. KoMMyHUKaTHBHbIE
npouecchl  Oaktepuid W Jpoxoked. Tumbl M TpUpoAa  CUTHAJNIOB,
BOCIIPUHUMAEMBIX KJIETKOW. [IOHATHSA CUTrHAI-IOJArOIIEe KIETKH U KIETKU-
mumeHu. [loHsaTrs muragaa u penentopa.
2. llpuHuunel BHYTPUKJIETOYHBIX MEXaHU3MOB IE€pEelayd  CUTHala
(BTOpHUYHBIE MECCEHIDKEPBI W MOJEKYIbl-3¢dexTopsl). Tumbl 3¢ dekTopHbIX

MOJICKYJI KW BO3MOXKHBIC PC3YyJIbTaTbl CHUIHAJIMHIA. 06111851 KJIaCCI/I(i)I/IKaHI/IH



CUTHAJIBHBIX TYTE€W B 3aBHCHUMOCTH OT YAAJEHHOCTH JHWTaHIa OT KIIETKH,
CEKPETUPYIOIIEH CUTHAIBHYKO MOJIEKYNny. KOHTAaKT-3aBUCHMBINM CUTHAIAHT
(CUTHAJMHT Yepe3 MHTErpHuHbI, 3QpuHbl, NOICh CHUrHANBHBINA MTyTh, CUTHAJIUHT
gepe3 Toll-pementoper — NFkB nyts). CuUTHaIMHT depe3 CeKpeTHpPyeMbIe
MOJIeKYJIbl. CUTHAJIMHT TOCPEACTBOM JIOKAJIBHBIX MEIUATOPOB: MapaKpUHOBBIN
(muranger  Hedgehog, BMP u npyrue); ayTOKpuHOBBIH (HAa IpUMeEpe
OIyXOJICBBIX KJeTok U Jjuranga Hedgehog). CurHamuar mocpeacTBoM
MEMATOpPOB, pabOTAIOIIMX HA 3HAYUTEILHOM YAAJIIEHUHW OT CEKPEeTUPYEeMOM
KJIETKU: HEHPOTPaHCMUTTEPHI, TOPMOHBI.

3. IloBemeHueckne peakIMM KIETOK B MHUKPOOKPY)KCHHH CHUTHAJIBHBIX
MouiekyJl. CUTHaJIbHbIE MOJEKYJbl Kak Mopdorensl. Mopdorenernyeckue
nonsi. Bayrpukinerounsie pernentopsl. NO kak HEWpPOTpaAaHCMHUTTED U €ro
merieHu. NO kak perynsiTop coKpaiieHus TiaJkol MyCKyJIaTypbl COCY/I0B.

4. TunpodoOHble BHYTPUKIETOUHBIC JIMTaH/ABl (CTEPOUIBI U TUPEOUTHBIC
TOPMOHBI, peTHHOHIBI, BUTaMuH D), cemeiicTBO siaepHBIX perenTopos (nuclear
receptors  superfamily). Bueknerounbie JsiuraHabl. OCHOBHBIC — THIIBI
pEelenToOpOB,  BOCIPUHUMAIONIMX  BHEKJIETOUHble  JuraHisl.  CrocoOsb
aKTUBAIIMM TIEPEIATYNKOB CUTHAJIA TPU aKTUBAIIMU PEIENTOpa JUTaHIOM.
CriocoObl cOMMKEHUs] YYaCTHUKOB CUTHAJIBHOTO TPOIECCa: POJb KapKaCHBIX
oenxos (scaffold proteins) wimm GenkoB amanTepoB, TOKUHT-CAMTOB Ha JAPYTHX
KOMITOHEHTAaX WJIW JUMUIHBIX padTrax.

S.IIpunuun oOpaTHO cBsI3U B GYHKUMOHUPOBAHUM CUTHAIBHBIX MyTen. Up-
perymsuust 1 down-peryisiusa. Curnanuar nocpeactsom GPCR — G-protein
coupled receptors. Ctpykrypa GPCR, Bo3MOKHbBIE JTUTaH/Ibl, OO MEXaHU3M
aKTUBALUM U Tiepeaaun curnaia. CurnaibHble mpolecchl, 3amyckaembie GPCR.
G-6enku: CTpyKTypa, OOIIME NPUHIMUIBI (PYHKIIMOHUPOBAaHUA. BTopudunbie
MECCEHKEphI, akThuBupyeMmble G-Oenkamu: aaeHwmMnukIaza u TAMO,
dbocdonumnaza C, MOHHbIE KaHAJIBI.

6. Pacmeruienne (ochaTUIMUHO3UTONA W KAJIBIMEBBIM CUTHAIWHT. Cxema

ITyTH. (DYHKI_II/II/I KaJIbIIus B KJICTKC, MCXaHNU3M OCHUJLIMPYIOIICTO



BBICBOOOIKICHUS KAJIBIIUS W3 YHAOIIA3MATHUYECKOTO PETUKYTIoMa. MexXxaHu3Mbl
BBIBEJICHUS W3 IIUTOTUIa3Mbl HM30BITKA Kaibliusid. CUTHAIMHT TOCPEICTBOM
pEIenTOPOB, CBS3aHHBIX C KuHa3aMd. OCHOBHBIE KJIACCHl PEIIETITOPOB,
paboTaronMx NOCPEICTBOM B3aUMOICUCTBUS C KHHA3AMHU.

7. Penentopsl Tupo3uH-kuHa3el (RTKS), oOmias cTpykTypa W JIUTaHIBI
(bakToper  pocra wm  3¢puHb). Mexanusm  aktuBamuu  RTKS,
TpancayTtodochopmmpoBanue. HeratuBnas nomMmuHaHTHas KOHCTpykmus RTK
KaK METOJMYECKUH MOJX0]] K u3ydeHuto poiu perentopa. SH2 u SH3 nomensr
OenKoB, WX POJb B CUTHaJIbHON Mosiekyine Oenka. Ras/IMAPK curHambHBIN
MyTh. 3aBUCUMOCTD PE3YJIbTAaTa ITyTH OT BPEMEHH BO3ICHCTBUS JINTAHIA.

8. PenenTopsl, accolMupoBaHHBIE C THUPO3UH-KMHA3aMHu. WHTETpUHBI U
CBS3aHHBIC C HHUMH THPO3WH-KHHA3bl. [[uTOKMHOBBIC perenTophl. Pementopsr
CEpUH-TPEOHUH KHHa3bl. CUTHAJIbHBIE TyTH, 3aBUCAIIME OT MPOTEOJH3a
CUTHAJILHOTO KoMmoHeHTa. CurHanbHblii myTh NOtCh. CurHambHblC MyTH,
3aBHCSIIME OT WHTHOMPOBAHUS KOMIUJIEKCA JIeTpajalliil  JIATEHTHOTO
peryastopa reHoB. Kanonumueckuit myts Wnt, myts Hedgehog, nmyts NFkB.
CurHajgpHO€ TPOTPAaMMHPOBAHHWE CTBOJIOBBIX  KiIeTOK. CUTHAIMHT U
MOJICKYJIIPHBIE ~ MEXaHW3Mbl  amomnTo3a.  MOJIKYJIApHbIE  MEXaHWU3MbI

KaHICPOICHE3A.

1. CTPYKTYPA U COIEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

IIpakTHuyeckue 3aHATHS He NPeLyCMOTPEHbBI

Ilepeuensn adopaTopHbix pador ( 72 yaca, 36 yacos B ¢popme mao)
JlabopaTtopnasi padora Nel. O0mass Teopuss padoThbl ¢ HYKJIEHHOBBIMHU
KHCJI0TAMU U aHAJM3a IKcnpeccuu reHos (9 u).
Llenv pabomer: O3HAKOMUTBCS C TEOPETUYECKMMHU OCHOBaMU PabOTHI C
HYKJIEMHOBBIMH KHUCJIOTAMU U aHAJIN3a SKCIPECCUU TEHOB.

3aoayu:



1. OcBouthb TCOPCTUUCCKUC OCHOBBI MCTOIOB BbIACIICHUSA, OYUCTKH U
pasaciICHUA HYKIICHHOBBIX KUCJIOT

2. OcBOUTH TCOPCTUUCCKHUC OCHOBBI HTOCTABKH T'CHCTHYCCKHX KOHCTpYKHHfI B
KJIICTKH

3. O3HAaKOMUTHCS C OCHOBHBIMU MCTOAAaMHU aHAJIN3a SKCIIPECCUU I'CHOB

JlaGopaTopnasi pabora Ne2. QuncTKa M O0CaxKIeHHe HYKJIENHOBBIX KHCJIOT.
IMonumepa3Has nennas peakuus. I'ean-djiexkrpodopes (9 yaca).

Llenv  pabomul: BpINOTHUTH  y4€OHO-3KCHEPUMEHTAIBHYIO  paboTy IO
BBISIBJICHUIO KAYECTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTUK IMPEnapaToB
HYKJIEMHOBBIX KHUCJIOT.

3aoauu:

1. BolmonHUTE ynajneHUe OEJIKOB C MOMOIIBIO  AKCTPAKIMHM  BOJHBIX
PaCTBOPOBHYKJIEMHOBBIX KUCJIOT (DEHOJIOM U (WIIH) XJIOPOPOPMOM.

2. Bemonauts koHneHTpUpoBanue JIHK ocaxnenneM aTaHomoM.
Ocanox JIHK, o6pa3yrommuiics mpu Hu3kou temneparype (-200C unu Huxke)
B MPUCYTCTBUE YMEPEHHOW KOHIIEHTPALMH MOHOBAJEHTHBIX KATHOHOB,
coOpaTh IEHTPUPYrupoBaHUEM.

3. PactBopuTh B Oydepe, 10BOIs 0 KeTaeMO KOHIICHTPAIIUH.

4. Boimonauth pazgenenue HykienHoBbix kucior (JAHK wu PHK) B
3JIEKTPUYECKOM I10JI€ IPU MTOMOLIN METO/Ia Telb-3JIeKTpodopesa.

5. IloctaBuTh  mMONMMEpPa3HYlO  ILENHYK  peakuui ¢  [paiiMepaMu

(IOHKUPYIOMKUMU 1EJIEBON YYaCTOK MOJIEKYJIbI

JlabopaTtopnass pabora Ne3. Tpanchopmanmuss IYKaApHOTHUYECKHX H
NPOKAPHOTHYECKHUX CHCTEM IUIa3MHUIHBIMU BeKTOpamu ( 9 yaca).

Llenv  pabomwr: TpaHchopMmHpoOBaTh MNpemapaTrbl KOMIIETCHTHBIX — KJIETOK
OaKTepHil M TUHUIO SYKAPUOTHIECKUX KJICTOK IUIa3MHUJIHBIMUA BEKTOpaMHU
3aoauu:

1. TIpUroToBUTHh CYCNEH3UIO KOMIIETEHTHBIX KJIETOK OakTEepuil U CYyCHEH3HIO

9YKAPHUOTHYCCKHUX KJICTOK



2. TlpousBectu TpaHchOpMaIUIO KIETOK METOAOM 3JIEKTPOIIOPALIUN

3. KynpTuBHpOBaTH KJIETKU B MPUCYTCTBUH MUTATEIBHBIX CPEJl

Jlabopatopnasi paGora Ne4d. Cesnexkuusas u oT00p TPaHCPOPMHPOBAHHBIX
KJI0HOB ( 9 yaca).

Llenv pabomwi: BBIMOIHATE OTOOP KICTOK € (YHKIHOHAIBHO aKTUBHOMN
IJIa3MU 0N
3aoauu:

1. [lpurotoButh cpeay ¢ J00aBIE€HUEM AHTUOMOTHKA JJIs  CEJIEKUUU
TpaHC(HOPMHUPOBAHHBIX KIETOK

2. IIpuUroToBUTH YUCTHIE KYJIBTYPHI TPAHC(HOPMUPOBAHHBIX KIETOK

JlabopaTtopnass paGora NeS. beakosbiii 3jekTpodope3 NPOAYKTOB
ykcnpeccun ( 9 yaca).

Llenv pabomulr: TlpousBecTu 3JEKTPO(OPETUUECKOE pazfeleHue OETKOBBIX
MOJIEKYJI B TIOJIMAKPUIIAMHUTHOM Telie
3aoauu:

1. TIpuroToBUTH PACTBOPHI MOJUAKPUIAMUIHOTO Tejsl U coOpaTh Kamepy s
POBEJEHUS reb-3JeKTpodopesa no metony JIamMmmiau

2. Tlpoananu3upoBaTh MOJEKYJSPHBIE MAcCHI pa3/IeJICHHBIX OCIKOB

JlaGopaTopHasi padora Ne6. BusyajibHbIii aHAJIH3 NPOAYKTOB dKcnpeccun (
9 yaca).

Llenv  pabomei: BBISBUTH OKCIPECCHUI0 PETMOPTEPHBIX TEHOB B COCTaBE
MJIa3MUTHOTO BEKTOPA C IOMOIIBIO (DITyOPECIIEHTHOTO MUKPOCKOTIA

3aoauu:

1. TIpousBecTH Ka4eCTBEHHYIO OIIEHKY (hTyOpECIICHITNN
2. BBIYHCIUTh OTHOIICHHE KJIETOK HeCymuX (GIyOpeCleHTHBIA CHUTHAT K

KJIETKaM O€e3 curualia

JlaGopaTropuass paGora Ne7. Xpomarorpaguuasi O4YHUCTKA NPOAYKTOB

IKCIPeECCHN MIA3ZMUIHOr0 BekTopa (9 yacos).



Llenv pabomovlr: BeIMonHUTH XpoMaTorpaduio TOTaIBHOTO MpernapaTra OeiIKoB,
BBIJICIICHHBIX M3 KJIETOYHOM CYCIICH3UHU
3aoauu:

1. TIpou3BecTH 3KCTPAKIUIO OEIKOB U3 KIETOYHOW CYCIIEH3HH
2. Pa3zgenuTh mONMy4YeHHBIM MpenapaT OENKOB € MOMOIIbI0 HMOHOOOMEHHOI

XpomaTorpaduu

JlabopaTtopHnasi pa6ora Ne§. OcHoBbI Macc-cnieKTpoMeTpuu (9 yacos).

Llenv pabomwvi: O3HAKOMHUTBCS C TPUHIMAIIAMH MAacC-CIEKTPOMETPHUIECKOTO
aHajn3a OCJIKOBBIX MOJIEKYJ
3aoauu:

1. M3y4uTh TEOpETUYECKHUE OCHOBBI MACC-CIIEKTPOMETPUHI
2. O3HaKOMHUTBHCSA C OCHOBHBIMU HAIIPaBJICHUSMU UCCIIEIOBAaHUN B KOTOPBIX

MPUMEHSIIOT MacC-CIIEKTPOMETPUIO

Odopmiaenue 1adbopaTopHoil padboThlI.

[Ipu BbIMONIHEHUH J1TA0OPATOPHBIX PabOT HEOOXOAMMO BCE 3aIUCH
MIPOM3BOIUTH B CIEAYIONIEM MOPSIIKE.
1. IlpuHuun meropa.
O6opynoBaHue.
ITocyna.
PeakTuBsbl.
[TpuroroBnenue pabounx pacTBOPOB.
[TocTpoenue kanuOpoBOYHOTO rpaduka.
XoJ1 orpeeseHusl.

Metop pacuera.

© o0 N o O B~ W N

13350:10)1158
Takoit mopsimok odopmieHUss pabOT MO3BOJSET CTYACHTaM, TOHSB CYTh

MCTOJd4a, pa3o6paT1>051 B MEXaHH3ME Kau€CTBECHHOM peaKkuunu, OIIMCAHHOM B pasaciie



«IIpunnun metoga». Pa3aensr 2-5 npuBoasaTes 1yist TOTO, YTOOBI TAOOPAHTHI MOTJIH
MOATOTOBHTH, & CTYJACHTHI 3HATh, KAKUE MPUOOPHI, MOCY/Ia PEAKTUBHI U pabodme
pacTBOpPEl HEOOXOJMMBI JUISI BBITOJIHCHHS JIAaHHOH J1a0OpaTOpHOM pPabOoTHI.
PaGoune pacTBOphl TOTOBITCS, Kak omucaHo B pazzaene «lIpuroroBrnenue
pactBopoB». Pasnmensr 6-9 WCIONB3YIOTCS CTYJACHTAMH YK€ IPU BBITOJHCHUU
pabor. JlaGoparopHass paboTa CUMTAeTCS BBIIOJHCHHOH TOJBKO  IIOCIIC
oopMIIeHUST BBIBOJOB 1O padoTe, KOTOpPhIE JOJKHBI COACPKATh OCHOBHBIC
pe3yJabTaThl  MCCIEIOBAaHMUM, OIMCAaHWE HAOMIOJAEMbIX HU3MCHEHHH  TMpH

BBIIIOJIHCHHH SKCIICPUMCHTA U KpaTKI/Iﬁ aHaJIn3 MMOJYUYCHHBIX JaHHBIX.

I1l. YYHEBHO-METOJANYECKOE OBECITEYEHHUE
CAMOCTOSTEJBbHOM PABOTbBI OBYUAIOIIIUXCS

Y4ebHOo-MeToIMueCcKoe oOecrieueHue CaMOCTOATEIIbHON paboThI
oOyJaromuxcss 1O JIUCHUIUTMHE «MOoJIeKyisipHass OWOJIOTHS» TMPEACTAaBICHO B
[Tpunoxenuu 1 u BkiIro4aeT B ceOs:

— IIaH-TpadUK BHIMTOTHEHUS CAMOCTOSTEIIBHON paOOTHI 110 TUCIUTUIHHE;

— XapaKTePUCTHUKY 3aJaHUN JJII CAMOCTOSTSIIEHON pabOThI 00YJArOIIMXCS U
METOAMYECKUE PEKOMEH/IAIINY 110 X BBITOJHEHHIO;

— TpeOOBaHMS K  MPEIACTABICHHUIO ¥  OQOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOSATENbHON padOThI;

— KPUTEPUU OLIEHKH BBITTOJHEHHS CAMOCTOSITEILHOM pabOTHI.

IV. KOHTPOJIb JOCTUXKEHUSI IIEJIENH KYPCA

Ne | Kontpomupyemsie OueHouHbIE CpEACTBA -
n/n | Moxynu/ pa3aensl / Kopp! u sTamnsl HalMEHOBaHHE
TEMBI JTUCITUTUTAHBI (dbopmMupoBaHUs TEKYIIHH MIPOMEXYTOYHAs
KOMIIETEHINH KOHTPOJIb aTTecTauus
1 Paznen 1. OIIK-5 3Haet, ymeer, | Pemienue 3auer

HK-5 BIIaJIeET 3aau, Bompoc 1 - 8
TK-13 TECTUPOBAHUE
IK-11
K-12 pedepar wiu




MIPE3EHTIUS
2 | Pazmen 2. OIIK-5 3naet, ymeer, | Pemenue 3auer
I1K-5 BIIaJIceT 3aj1ad4, Bomnpoc 9-16
1K-13 TECTUPOBAHUE
1IK-11 pedepar  umm
[K-12 IPE3CHTIIHS
3 | Pa3men 3. OIIK-5 3Haet, ymeer, | Pemenue 3auyer
I1K-5 BIaJieeT 3aja4, Bompoc 17-24
[K-13 TECTUPOBAHUE
1IK-11 pedbepar wim
1IK-12 TIpe3eHTIHs
4 | Paznmen 4. OIIK-5 3naet, ymeer, | Pemenue 3auer
HK-5 BIIAJICCT 3a/1ad,
I1K-13 Tectnposanue | BONPOC 25-32
1K-11 pebepar wauM
[K-12 IPE3CHTIIHS
5 | Pasgen 5. IIK-5 3naer, ymeer, | Pemenue 3auer
T1IK-13 BIaJiceT 3ajJa4, BOHpOC 32-40
IK-11 TECTUPOBAHUE
I1K-12 pedepar wmm
IPE3CHTIIHS
6 | Pasmen 6. OIIK-5 3Haet, ymeer, | Pemenue 3aueTr
I1K-5 BJIACET 3aj1a4, Bompoc 40 - 82
1K-13 TECTUPOBAHUE
1IK-11 pedepar  mim
1K-12 TIpe3eHTI S
7 | Pasmen 7. OIIK-5 3HaeT, ymeer, | Pemenue 3auer
1IK-5 BIIAJICET 3aj1ad4, Bompoc 49 - 56
[K-13 TECTUPOBAHUE
1K-11 pedepar nm
1IK-12 TIpe3eHTIHs

KOHTpO.HBHBIC U MCTOOAMYCCKHEC MaTcpuralhbl,

TOKa3aTellu,

XapaKTEPHU3YIOIINE 3Tarnbl (OPMUPOBAHMSI KOMIIETEHIIMH B TMPOIIECCE OCBOCHUS

oOpazoBaTeIpHON TpOrpaMMBbl MpecTaBieHbl B [Ipuioxenun 2.

HEOOXOIUMBIE [UIA OLIEHKHU

3HAHMHU,

YMEHUH,

a TaKKe KpUTEPUU H

HAaBBIKOB

V. CHUCOK YYEBHOM JIUTEPATYPBI U UTH®OPMAIIMOHHO-
METO/JNYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa

(anexmponmvie u neyammvie u30aHUs1)




1. Kpurep O.B. [u np.]. MonexynspHas 6uonorus [DIeKTpOHHBINA pecypc] :
yaeOHoe ocobue /— DnexTpoH. aad. — Kemeporo : KemI['Y, 2017. — 93
c. — Pexxum moctyma: https://e.lanbook.com/book/103922

2. Aunpapycenko, C. ®@. buoxumus 1 MONeKyJsipHas OHOJOTUs [ DIEKTPOHHBIN
pecypc] : yueOHo-meroanueckoe nocobue / C. @. Anngpycenko, E. B.
JlenrcoBa. — DIJEKTPOH. TEKCTOBbIE AaHHble. — CrtaBpomnons : CeBepo-
Kagskasckuii penepanbubiii yausepeuret, 2015. — 94 ¢. — 2227-8397. —
Pexxum moctyna: http://www.iprbookshop.ru/63077.html

JlonoJiHUTe IbHAS JINTEPaTypa
1. BepecoB B.I'. CtpykrypHast 6uosiorus anonrto3a [ JIeKTpoHHbIN pecypc] :
MoHorpadus / B.I'. BepecoB. — DHEKTpPOH. TEKCTOBbIE JaHHbIE. — MUHCK:
benopycckas nayka, 2008. — 398 c. — 978-985-08-0984-1. — Pexum
nocryna: http://www.iprbookshop.ru/10077.html

2. Kumynés, N. ®@. O06m1ast 1 MoJIeKyJIsipHas TCHETHKA [ DJIIEKTPOHHBIN pecypc]
: yauebHoe nocobue nis By3oB / M. @. XKumynés ; nox pen. E. C. benses, A.
II. AkugbeB. — DNEKTPOH. TEKCTOBBIE AaHHble. — HoBocuOMpCcK
Cubupckoe yHUBEpCUTETCKOE u3aaTenscTBo, 2017. — 480 ¢. — 978-5-379-

02003-3. — Pexxum mocrtyma: http://www.iprbookshop.ru/65279.html

3. bapeimena, E. C. buoxumus [3aekTpoHHBIN pecypc] : yueoHoe mocodwue / E.
C. bapeimeBa. — DJEKTpPOH. TEKCTOBble naHHble. — OpeHOypr
OpenOyprckuit rocynapctBeHHbii yausepceurtet, 9bC ACB, 2017. — 142 c.
— 978-5-7410-1888-0. — Pexum JOCTyTIA:
http://www.iprbookshop.ru/78767.html

DJIeKTPOHHbIE HH(OPMAIUOHHBIE 00Pa30BaTe/bHbIE PeCypPChl

l.HammonaneHblii  1eHTp  OuoTexHosiormdyeckor — wHbopmanuu  CIIHA

www.ncbi.nlm.nih.gov/ .

2. www.ebi.ac.uk/ EBpomeickuiit HHCTUTYT OMOMH(DOPMATHKH.

3.www.molbiol.ru NudopmarmoHHbIH IIPOCKT NOI/IEP>KUBAEMBIiA
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http://www.iprbookshop.ru/78767.html
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PYCCKOSI3BIYHBIM OMOJIOTHYECKIM COOOIIIECTBOM.

4. www.membrana.ru/ HaygHoO-TIOTy IS PHBIA HHTEPHET-TTOPTAIL.

5. XKumyneB U.®. Obwas u monexynapuas ecenemuxa pdf-Bepcus yueOHuMka —

url: http://www.nsu.ru/education/biology/genetics/

6.Konecuukosa T.JI. [lonOopka nuTepaTypsl AJii CAMOCTOSTEIBHOIO YTCHHS U

BBINIOJIHEHU AoMalHuX 3amanuii; http://engrailed.narod.ru/molbiol/ .

Ilepeyenb nHGPOPMAITMOHHBIX TEXHOJOTHHA M MPOTrPAMMHOI0 00ecreYeHust
[Ipu ocymectBieHnd 00pa30BaTEIbHOrO IMpolecca MO AUCIUIUIMHE
UCIIOJB3YeTCsl 00Ilee MNPOrpaMMHOE OOECIEUCHUE KOMIBIOTEPHBIX YYEOHBIX

kinaccoB (Windows XP, Microsoft Office u mp.).

VI. METOJINYECKHUE YKA3AHMUSA 110 OCBOEHHUIO
JUCIHHAITJINHBI

TeopeTnyeckass  4acTh  JUCHMIUIMHBI  «MoJiekynsipHass ~ OUOJOTHS»
PACKpBIBACTCSI HA JICKIIMOHHBIX 3aHATHSAX, TaK KaK JIEKIUS SIBISETCS OCHOBHOM
dbopmoii  00ydeHusi, TJe TMpenojaBaTeieM JalTCSd OCHOBHBIC  TOHATHS
M CLIUTIMHEL.

[TocnenoBaTeNbHOCTh HW3JIOKEHUS MaTepuayia Ha JIEKIIMOHHBIX 3aHATHSX,
HampaBJieHa Ha (QOPMHUPOBAHUE Y CTYIAEHTOB OPHUEHTUPOBOYHON OCHOBBI JIJIsi
MOCJICTYIOIIETO YCBOCHUS MaTepHalia IMpu CaMOCTOSATEIHLHOM padoTe.

Ha mpakTudeckux 3aHsITUSX B XOJ€ JUCKYCCUM Ha CEMHHAPCKUX 3aHSTHUSX,
npu oOCyXeHruu pedepaTroB U HA 3aHATUAX C MPUMEHEHUEM METOJIOB aKTHBHOTO
OOy4eHHsI CTyJCHTHl ydYaTcs aHAJIN3UpPOBaTh W MPOTHO3UPOBATH Pa3BUTHE
MEJIUIIMHCKON HAayKH, PACKPBIBAIOT €€ HAyUYHBIC U COLUAJIBHBIC MMPOOJIEMBI.

[IpakTueckue 3aHATUS Kypca TPOBOJATCSA IO BCEM paszfenaMm ydeOHOM
nporpammbl. [IpakTudeckue paboThl HaNpaBiIeHBI HA POPMUPOBAHUE Y CTYICHTOB
HaBBIKOB CaMOCTOSTEIIBHOM HCCIIeA0BaTEILCKOM paboThl. B X01e mpakTH4ecKux
3aHATHUN CTYJEHT BBINOJHSAECT KOMIUIEKC 3aJlaHUM, MNO3BOJIAIOIINN 3aKPENUTh

HCKHHOHHBIﬁ MaTrepual I10 HsyqaeMoﬁ TEMC, IOJYYHUTb OCHOBHLIC HABBLIKHM B
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00JaCTH MOJIEKYJSIPHOW TEHETHKH, TE€HETUYECKON WHXXEHEPUU, TEHOMHUKUA U
TEHHOM TEpanmMu B COBPEMEHHOM MeEIWLIMHE. AKTUBHOMY 3aKPEIJICHUIO
TEOPETUUYECKUX 3HAHUM CHOCOOCTBYET OOCYXKIEHHUE NPOOJIEMHBIX aCHEKTOB
JTUCITUTUIMHBL B popMe JTa0OpaTOPHBIX padO0T C MPUMEHEHUEM METOJIOB aKTUBHOTO
oOyuenust (MAQO). Tlpu 3TOM TPOUCXOAUT Pa3BUTHE HABBIKOB CAMOCTOSTEIHLHOM
UCCJIEIOBATENLCKON JIEITEIbHOCTH B Mpollecce padOThl ¢ HAYYHOU JIUTEPATYpPOU,
MEPUONYCCKUMH  W3JaHUSAMHU, (POPMUPOBAHUE YMEHHS AapTyMEHTHPOBAHHO
OTCTauBaTh CBOIO TOUKY 3PEHUS, CIYyIIATh JIPYTUX, OTBEYAaTh HA BOIMPOCHI, BECTH
JTUCKYCCHIO.

[Ipy Hammcanmm pedepaToB PEKOMEHIYETCS CaMOCTOSTEIBHO HAWTH
auTeparypy kK Hemy. B pedepare packpbiBaeTcs COJEpiKaHHME HCCIETyeMOn
npoOsiembl. PaboTa Han pedepaToM momMoraer yriiyOuTh MOHUMaHUE OTACIIbHBIX
BOIIPOCOB Kypca, PopMUpoBaTh U OTCTAaMBATh CBOIO TOUKY 3pPEHUS, TPUOOPETATh U
COBEPIIIEHCTBOBATh HABBIKM CAMOCTOSITEIBHOW TBOPYECKOW pabOThI, BECTH
aKTUBHYIO [MO3HABATENIbHYIO PadoTy.

OCHOBHBIE BHUJIBI CaMOCTOSATEIHHON pPabOTHI CTYJEHTOB — 3TO paboTa ¢
JUTEPATYPHBIMA UCTOYHUKAMH M METOJUYCCKUMU PEKOMEHIAIUSIMU, WHTCPHET—
pecypcamMu i Oojiee TIyOOKOTO O3HAKOMIICHHS C OTACIBHBIMH IPOOIeMaMu
pa3BuTHs MeAUIMHBL. Pe3ynbratel paboTel oopmitsitores B Buae pedepaToB WU
JIOKJIAJIOB C TOCIEAYIomUM 00cykaeHneM. Tembl pedepatoB COOTBETCTBYIOT
OCHOBHBIM pa3Jieiam Kypca.

Jlnst TpoBENEeHHS TEKYIIero KOHTPOJIS W IMPOMEKYTOUYHOH aTTeCTaIluu

MPOBOJISATCSA YCTHBIE ONIPOCHI, KOHTPOJIbHBIE ICCE.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHME
TV CTUTIIAHBI

OcBoenue AUCIUITIINHBI ((MOJ'IGKy.TIHpHaSI OHOJIOTHS nmpearnojaracTt
HCIIOJIB30BaHHC CJICAYHOLICTO MAaTCPpHUAJIbHO-TCXHUYICCKOT'O oOecIIeUeHMS:

MynbTUMEIUIHON ayAUTOPUHU, OCHAIIEHHOW IIHUPOKOMOJIOCHBIM TOCTYIIOM B CETh



uHTepHET. KOMIBIOTEpHOIO

kiaacca. Bce KOMIIBIOTCPBI  IMOAKJIFOYCHBI K

KOPIIOPaTUBHOW KOMIBIOTEPHOU ceT JIBDPY n HaxoAsaTCa B €AMHOM JOMEHE.

I[JI?I BBIIIOJTHEHMSI CAMOCTOSITEIbHOM pa6OTI>I CTYACHTHI B JXHUJIBIX KOpPITyCax

JIB®Y ob6ecneuensr Wi-Fi.

HaunmenoBanue 000pya0BaHHBIX
IIOMEIIECHUN U ITIOMELIEHUN 111
CaMOCTOSITENIbHOW PabOTHI

[lepeyeHb OCHOBHOT'O 00OPYAOBAaHUS

Aynutopus sl IPAaKTUYECKUX
3aHATHI

r. BnaguBocrok, o. Pycckuid, 1.

Asxc 1.10, ayn. M419, nnomans
74,9 m?

[Tpoextop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; IMoxacucrema
CHEeLUATU3UPOBAHHBIX KpereHui 000pyZ0BaHUs
CORSA-2007 Tuarex; IlomcucremMa BUACOKOMMYTAIIWU:
MatpuuHblii kommyratop DVI DXP 44 DVI Pro Extron;
yumauTtens DVI o Butoit mape DVI 201 Tx/Rx Extron;
[loncucrema  ayAMOKOMMYTAallMM UM 3BYKOYCHUJICHHUS;
aKycTHuecKas cuctema Jijis morosiouHoro Mmonraxa SI 3CT
LP Extron; uudposoii ayauomnpoueccop DMP 44 LC
Extron; pacmmpenue st KoHTposuiepa ynpasiaenus IPL T
CR48

Yuranbubie 3a1b6l HayuHnou
oubnuorexku IBOY ¢ OTKpHITHIM
J0cTynoM K poHay (kopmyc A -
ypoBeHb 10)

Mono6mok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB),
1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Cxkopocts goctyna B Uutepuer 500 Mout/cex.

PabGoune wmecta i nmoAed ¢ OrpaHUYEHHBIMU
BO3MOXHOCTAMU 3J0pPOBbA OCHAIICHBI OJUCIUICAMU U
npuHTepamMu  bpaiins; o000pyIdOBaHBI: TOPTATHBHBIMU
YCTPOﬁCTBaMH JJIA 4YTCHHUS IIJIOCKOIICHaTHBIX TEKCTOB,
CKaHUPYIOLUMHU u YUTAIOIIUMHU MalInHAMH
BHUJICOYBEIIMYNTEIEM C  BO3MOXHOCTBIO  PETYJISIUU
I[BETOBBIX CIIEKTPOB; YBETUYHMBAIOIIMMHU AIICKTPOHHBIMU
JIYIIAaMU ¥ yJIBTPa3BYKOBBEIMU MapKUPOBITUKAMU

Aynutopus uist
CaMOCTOSITENIbHON PabOTHI
CTYyJICHTOB

r. BmaguBocTtok, o. Pycckuii m.
Asixe 1.10, Kopnyce 25.1,
aya. M621
ITnomane 44.5 M

Momno6iok Lenovo C360G-i34164G500UDK 19.5"
Intel Core 1i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mtyk;
ITposomnas cers JIBC — Cisco 800 series; GecripoBoHbIC
JIBC nnst obyvaromuxcsi o0ecriedeHbl cucteMoil Ha Oasze
touek goctyma 802.11a/b/g/n 2x2 MIMO(2SS).

MynbTUMenuitHas ayquTOPUS: 690922, [Tpumopckuit Kpail, T.

MoHO00610K Lenovo C360G- | BnaguBocTtok, ocTpoB Pycckuii, moisyoctpoB
134164G500UDK; Dxkpan mpoeknuoHHb | CamepHbiii, mocenok Askc, 10, ayn. M 421,
Projecta  Elpro Electrol, 300x173 cwm; | 422




MynbTuMenuitHbId ~ TIpoekTop,  Mitsubishi
FD630U, 4000 ANSI Lumen, 1920x1080;
Bpesnoit unTepdeiic c CUCTEMOM

ABTOMATHYECKOTO BTsArMBaHUs kabeneir TLS
TAM 201 Stan; JlokymeHT-kamepa Avervision
CP355AF; Muxkpodonnas MeTINYHAs
pamuocucrema YBU nmamazona Sennheiser
EW 122 G3 B cocraBe O0ecrpoOBOJIHOIO
MUKpO(OHA " PUEMHUKA; Konmex
BugeokoHpepenucssa3u LifeSizeExpress 220-
Codeconly- Non-AES; CereBass Buacokamepa
Multipix MP-HD718; ee XK-nanemu 47",
Full HD, LG M4716CCBA; Iloacucrema
ayJTMOKOMMYTaITUU " 3BYKOYCHJICHUS;
HEHTPAITM30BaHHOE Oecniepeboiinoe
o0ecrieyeHne EKTPOITUTaAHUEM

JlaGopaTopusi GMOMEIUIIMHCKUK KIETOYHBIX
TEXHOJIOTUI

[TpubGop s TpoBeAEHMS MOJIUMEPA3HOU
LEMHON pEeakUuH C JETEeKIUEHd IPOIYKTOB
aMIMpUKaul B PEXKHUME  «PEAIbHOrOo
BpemeHn» CFX96 Touch Real Time System

Kamepa mast anekrpodopeza Mini-Sub Cell
GT System (BioRad 1704467)

Kamepa 11151 BepTUKaIBbHOTO 3JeKTpodopesa
Mini-PROTEAN Tetra Cell, BioRad 1658003

Kamepa mis mpoBeneHHs BEpTUKAIBHOTO
anektpodopeza PROTEAN II xi Cell (BioRad
1651803)

Cucrema mns ¢Quxcanuu u  00pabOTKH
anexTpodopesnsix reneit Gel Fix System

N3meputens BonopoHoro nokasarens (pH)
pacTBOpPOB B KOMIUIEKTE C JJIEKTPOJOM H
KanmuOpoBouHO# cuctemoit PB-11-P11

Hleiikep TepmocTatupyemsiii ES-20/60

Llentpudyra naboparopuas MiniSpin

Ho3arop ABTOKJIABUPYEMBIN
onHokaHanbHbIE HTL mnepemenHoro o6bema
100-1000 mxn Discovery Comfort (4046)

Ho3zarop ABTOKJIABUPYEMBIN
onHokaHanbHbIE HTL mnepemenHoro o6bema
20-200 mka Discovery Comfort (4045)

Jlozatop  aBTOKIABUPYEMBIM  OJHOKAH.
nepemeHHoro ooOwema 2-20 Mxn Discovery
Comfort (4043)

Jlozatop  aBTOKIABUPYEMBIM  OJHOKAH.
nepemeHHoro oowsema 10-100 mxim Discovery

690922, [Tpumopckuit Kpai, T.
BrnaguBocTok, octpoB Pycckuid, moayocTtpoB
Canepnbiii, nocenok Aske, 10, ayn. MS820,
MS823, M826




Comfort (4044)

Cucrema aBTOMaTu3upoBaHHas  Biacore
X100 System s aHanM3a MEXMOJIEKYJIISIPHBIX
B3aUMO/ICHCTBUI ¢ HAOOPOM JTOTIOJIHUTEIBHBIX
yacTell U MporpaMMHBIM 0OecrieueHueM

Cucrema Juisi HENPEPBHIBHOIO HAOIIOACHUS
32 KMBBIMH  KJIETKaMH B  KYJBTYpE,
dbopmupoBanus ¥ aHaimza uzoopaxenus Cell-
IQ MLF, Chip Technologies, Uexus

WNukybatop  mepconampHbii  CO2- ¢
CHUCTEMOW  MOHUTOPHHIA W  TIOBBIIICHHS
ButabHOCTH KieTok Galaxy (CO48R-230-
1200)

[Mkad JaMUHApHBIN 2-ro KJjlacca
OMOJIOTMYeCKOM 3alMThl, pasmep paboueii
noBepxHoctu 150 cm SafeFAST Elite215S

bakrepunuansIi Y®-penupkyarop
Bo3nyxa, UVR-M

Memanka marautaas, MSH-300i

Munupoxkep-eiikep, MR-1

Tepmomeiikep mnanmetasiil, PST-60 HL-4

Cucrema mOJSyYeHHsS CBEPXUYHMCTOM BOIbI
Simplicity (SIMSVO0EU)

Lentpudyra nabopaTopHast TUTSt
IPOBEJAEHUS  MPOOOMOATOTOBKM  METOJOM
neHTpudyruposanus 5804R

X0JI0AUITBHUK HU3KOTEMITepaTypHBIN
Forma 902

Jlozatop aBTOMAaTHYECKHH OJHOKaHAJIbHBIN
nepeMeHHoro oo6vema 0,2-2 MK, cepuu
Discovery Comfort (DV2)

ABTOKJIaB aBTOMAaTHYECKHH BEPTHUKAJIbHBIN
MLS-3020 U

Beco! ananutuueckue cepun Adventurer Pro
AV213

Becsl nmpeuunsuonnsie cepun Pioneer (PA413

[o3arop INEKTPUYECKUI e
ceposiornueckux nunerok Swiftpet PRO

Huctumnstop GFL-2008

Bopsnas OaHsA-TepMocTaT C
nepemermuBanueM WB-4MS,

TepmocTtar cyxoBo3aymrablii MIR-262

OrtcaceiBarens MeauuuHCKuit OM-1

Becsr nmpeunsuonnsie cepun Pioneer (PA413




Ipuioxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOC YUPEKICHHIE
BBICIIIETO 00pa30BaHUs

«/laIbHEeBOCTOUYHBIN (eepaIbHbII YHUBEPCUTED)
(ABDY)

IKOJIA BUOMEJUIINHBI

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOLIUXCHA
1o AucuMIvinHe «MoJieKyJIsipHas OMOJI0rus»
CnennanbHoctb 30.05.01 «MegunuHckas 0MOXUMHSD»

®opMa OATOTOBKH OYHAS

BaaauBocTok
2017



Ne Hara/cpok Bun IIpumepn dopma

n/n ]| CaMOCTOSITEJIbHOM ble HOPMBbI KOHTPOJIA
BbITNOJIHEHUS padoTbI BpEeMeHH Ha
BbINIOJIHEHH €

1 10 Brinonnenue 108 HAC. 3amura

CEMECTP KypCOBOH pabOThI KypcOBOi1

paboThl
METOINYECKHUE YKA3AHMUMSA 110 BBIITIOJIHEHUIO
KYPCOBBIX PABOT

KypcoBas paborta, npegycmMoTpeHHasi yueOHbIM TUTAHOM, SIBJISIETCSI BaXKHBIM
ATariOM B YCBOCHHMM CTYJIEHTOM HM3y4yaeMOW IUCHUILTMHBIL. B Xoje paboThl Haj
BBITIOJIHEHUEM KYpPCOBOM PabOThI CTYIEHT YYWUTCA T'PAaMOTHO W YETKO HU3JaraTh
MBICJIH, YTO BXKHO JIJIs1 Oy IyIied MPaKTUKU CTIeI[UaIUCTa.

Hesap KypcoBoii padoThI 3aKII0YAETCS B PACUIMPEHUN 3HAHUS CTYAEHTA MO
M3y4yaeMOW JUCHUILUIMHE, 3aKpEIUICHUM MPAKTUYECKUX HABBIKOB, B YMEHUU
MOJI30BATHCS IEPUOIMIECKOM, CIIPABOYHOM, pedepaTUBHOM JIUTEPATypPOH.

OcHOBHBIE 321a4M KYPCOBOI padoThI:

o Oonee riy0OKOE OBJIAJCHUE 3HAHUSAMU;

o TMPHUBUTHE UHTEPECA K UCCIEIOBATEIbCKOMN NEATEIbHOCTH;

o (opMuUpOBaHUE YMEHUM CAaMOCTOSITEILHON pabOTHI;

e OBJIAJICHUE YMEHUSIMH TOCIEOBATEIbHOIO OOOCHOBAHHOTO W3JI0KEHUS

CBOUX MBICIICH,

e BbIpabOTKAa YMEHHUH aHAJIU3UPOBATH CIIOXKHBIE SBJICHUS, (POPMYIUPOBATH

TEOPETUUYCCKHUE 000OIICHUS.

KypcoBas paboTa o JuciuruinHe 10KHA OTBEUYATh PsiTy TpeOOBaHMIA:
1. TemaTuka, mpeaMeT U OOBEKT UCCIICIOBAHUS JOJKHBI ObITh aKTYaJbHBIMU,
2. cozaepykaHue U opma mojadu MaTepuana J0HKHBI ObITh KOHKPETHBIMU,
3. pabota AO0MKHBI ObITh OGOpMIIEHA B COOTBETCTBUM C JCHCTBYIOIIMMU

I'OCT.

KypcoBas paboTta cTyeHTa JOJDKHA:




o TIOKa3aTh yYMEHHE CTyJEHTa OOOCHOBaTh AKTYaJIbHOCTh TE€MbI, TBOPUYECKH
NOOMTH K  M30paHHOM TeMe, WCIOJIb30BaTh METOJAbl  HAYYHOTO
VICCJIEIOBAHMNS, AaHAJIM3UPOBATh UCTOYHUKH;

e OTJIMYATHCA TJIyOMHOW M3JI0KE€HHS, HAYYHBIM IOAXOAOM U CHCTEMHBIM
aHaJIN30M CYIIECTBYIOIIMX B OTEYECTBEHHON M 3apyOeKHON HayKe TOYeK
3peHus;

s COJIEPXKATh YETKYIO (OPMYIIUPOBKY ILI€JIeH, 3a7a4 U TUIOTE3bI, OMpeIeTICHIE
npeaMeTa U 00beKTa UCCIeI0BaHUS;

e COOTBETCTBOBaTh BCEM TPEOOBAHMSM, MPEABIBISIEMBIM K O(QOPMIIECHUIO

KYPCOBBIX paloT.

IloaroroBka M HamucaHue KypPcOBOW padoOThl COCTOMT W3 HECKOJIBKHX
3TAIOB:

1. BeIOOp TE€MBI U €€ COrIacCOBaHUE C HAYUYHBIM PYKOBOJUTEIIEM.

2. O00CHOBaHUE CTPYKTYPbI pabOTHI.

3. CocraBiaenue Oubmmuorpaduu, O3HAKOMJIICHHE C HOPMATUBHBIMHU
JOKYMEHTaMH, IPYTMMH UCTOYHUKAMU W JUTEPATYpPOH, OTHOCAIIUMHUCS K TeMe
KypCOBOM pabOTHI.

4. DxcriepuMeHTaIbHas pabora.

5. O6paGoTka W aHadM3 TMOJYYEHHOW HH(OpMALUMU C TPUMEHEHUEM
COBPEMEHHBIX MaTEeMaTUKO-CTATUCTUIECKUX METOJIOB.

6. ®opMyIMpOBaHKE BHIBOJOB, a B CIIydae TEOPETUICCKOTO MCCIICIOBAHHUS -
Hay4YHO-000CHOBAaHHOW pa3pabOTKON WM allbTEpPHATUBHOW HMHTEpIpeTalreil Tex
WJIM WHBIX KOHIETIUNA WK MO3UIUHI M0 TeMe pabOTHl.

7. Odopmienue KypcoBod paOOThI B COOTBETCTBHM C YCTAaHOBJICHHBIMHU

TpeOOBaHUSIMU.

KypcoBast paborta cTyneHTy He BO3Bpamiaercs M XpaHuTcs B Jlemapramenre
MEAMIIMHCKOW  OMOJOTMM ¥ OWOTEXHOJIOTWMH, JIMOO Yy  PYKOBOIMUTENS

o0pa3oBaTeIbHOIN MPOrpaMMBbl.



1. HIOJATOTOBKA KYPCOBOI PABOTbBI

1.1. lTopsaok BbIOOPAa TeMbI KypCOBOii padoThI

[IpumepHas TeMaTuka KypCOBBIX pabOT pacCcMaTpUBAETCsl U YTBEPHKIAETCS
Ha 3acenaHuu JlemapramMmeHTa MEIUIIMHCKONW OMOJIOTMH M OMOTEXHOJIOTHH, a 3aTEM
IIPEIUIaraeTcs CTyACHTaM.

CryneHTsl  BBIOMpAIOT TEMY KypcOBOM  pabOTBl  CaMOCTOSTENBHO,
PYKOBOJICTBYSICb ~ MHTEpPECOM K  MpoOJieMe, BO3MOXKHOCTBIO  IOJYYEHUS
(aKTHYECKUX JaHHBIX, HATUYUEM CIIELMAIBHON JIUTEPATYPHI.

CryneHTbl MOTYT MpPEAJIOKUTh CBOIO TEMY KypCOBOHl pabOThl C ydyeToM
paHee BBINOJHEHHBIX paboT MO APYTrUM AUCIUIUIMHAM.

BriOpaB TeMy KypcoBoil pabOThl, CTYIEHT COIJIACYET €€ C Hay4HbIM

PYKOBOIUTCIICM — IIPCIIOAABATCIIEM COOTBGTCTBYIOHIGﬁ y‘I€6HOI>'I JUCHTUITIINHEIL.

1.2 (O0513aHHOCTH HAYYHOT'0 PYKOBOJIUTES

Hayunb1ii pykoBOAUTENS:

— OKa3bIBaeT TOMOIIbF B OKOHYATEIHHOM (OPMYJIMPOBAHUU TEMBI B
cllydae, €Clii OHa He BXOJUT B MEPEUCHb MPeIaraéMbIX TeM;

— W3JIaraeT CYIIHOCTh MpOOJIEMAaTUKH, TpEeAjiaraéMoil CTYIEHTY IS
pa3pabOTKH B paMKax KypCOBOM paOOTHI;

— 3HAKOMHT CTYJEHTa C TPEOOBaHUSIMH, MPEABIBIIEMBIMH K KYPCOBBIM
paboTtawm;

— OKa3bIBaeT NOMOIIIb B COCTABJIEHUH TJIaHA KypCOBOM pabOThI;

— OCYULIECTBIISIET ONIEPaTUBHOE PYKOBOJICTBO KypCOBOI paboOTOii;

— MPOBOJUT PETYJSPHBIE KOHCYJIBTALMU U COOECEIOBAaHUS CO CTYIEHTOM
B XO/I€ MOJATOTOBKU U HanmucaHusi paboThl;

— OKa3bIBaeT CTYJCHTY OPraHU3AIMOHHYIO U METOJAUYECKYIO TTIOMOIIIb;

— INOAIIMCBIBACT pa60Ty M JOITYCKACT CTYACHTA K 3alIUTC,



— MOANUCHIBas  pabOTy, JdaeT TapaHTUI0 €€  COOTBETCTBUS
MPEIBSIBISIEMBIM B YHUBEPCUTETE TPEOOBAHUAM IO KAa4eCTBY COJCP)KAHHUS H
oopMIICHHS;

— KOHCYJIBTUPYET CTY/ACHTA 10 TIOJTOTOBKE JOKJIaAa U MPE3CHTAINHN IS
3alMTHl  KypcOBOW pabOThl Ha 3acelaHWM JemapTraMeHTa (apMamuu wu
(hapMaKoJIOTHH.

Ha sTane moaroToBku KypcoBoi paOOThI HAYYHBIH PYKOBOIAUTEIH COBETYET,
KaK TMPHUCTYITUTh K PACCMOTPEHHUIO TEMBI, KOPPEKTUPYET IIaH PabOThI i OKa3bIBACT
MOMOIIb B MOJA00PE JIUTEPATYPhl, HCTOYHUKOB MOJTY4YEHUsT HHPOpMaLIUU, a TaKKe

OMpeIeSICHUH MIEPHUO/JIa, 32 KOTOPBIHN 11es1ecoo0pa3Ho coOpaTh HHPOpMAITUIO.

1.3 Opranuzanus 4 IVIAHUPOBAHUE BbINOJHEHHS KYPCOBO padoThI

CtyneHT BMecCT€ C Hay4dHbIM pyKoBoauTeneM (OpMUPYET IIeIeBOE
HaIpaBJeHUEe pabOoThl, ONMPEILISIET, KaKue BOMPOCHI JOHKHBI OBITH MTPOPAOOTaHBI,
Ha 4TO CJeayeT oOpaTUTh 0cO00€ BHUMAaHUE.

[Tocne okoHYATENBLHOTO (POPMYIIUPOBAHUS TEMBI KypPCOBOM PaOOTHI CTYIEHT
Opy  TOMOIIM HAy4YHOTO PYKOBOJUTENS pa3pabaThiBacT MOAPOOHBIA TIJIaH
cojiep>KaHus paboTHI.

[lman xypcoBoii paboThl oOTpakaeT crnenupuky TeMbl. B xome ero
dbopMHUpOBaHUS MOTYYaIOT CBOE KOHKPETHOE BhIpayKeHHE 0011asi HalpaBJICHHOCTh
TE€MbI, IEPEYEHb PACCMATPUBAEMBIX BOMPOCOB, HAUMEHOBAHUE TJIaB, YTOUHSIETCA
CIIUCOK JIUTEPaATyphbl, OMPEICIIIOTCS OOBEKThI W TMPEAMET HCCICIOBAHUS,
WCTOYHUKUA  TIOJYYEHUS] CTATUCTUYECKOM WJIM  MCXOJHOW  IPAKTUYECKOMU
uHpopmarmu. B mpouecce  cocrtaBieHus — TUIaHa peIonpeaeasaeTcs
TEOPETUUECKHI YPOBEHb W MPAKTUUYECKOE 3HAYeHUE PAOOTHI B IIEJIOM B Clyyae,

C€CJIM OHAa UMCECT MPAKTUYCCKYIO HAIIPAaBJICHHOCTD.

1.4 Tlopsaaok padoTbl ¢ HICTOYHMKAMH H JIUTEPATYPOM

Pabota ¢ HMCTOYHMKAMHM W JIATEPATypoOd [OJDKHA HAYMHATHCS €IIE B



nmporecce BbiOOpa Tembl. OHa TpHOOpETaeT BaKHEWINEE 3HAYEHUE TOCTE
COTJIACOBAHUS TJIaHA KypCOBOM pabOTHI.

CryaeHT, Kak TMpaBWwio, TNOAOUpPAET HEOOXOAUMYIO  JUTEPATypy
CaMOCTOSITeNIbHO. PONb HAyyHOro pPYKOBOJIMTEINSI 3aKIIOYAETCS, B OCHOBHOM, B
PEKOMEHJIAlMAX U COBETAX MO0 OTOOPY UCTOYHUKOB U BUJIOB ITyOJTUKAIIMMA.

[Ipu pabore ¢ UCTOUYHMKAMU, B MEPBYIO OYEPEb, U3YUAETCS HOpMATUBHAs
nokyMenTtarus ( OCTs1, OCTsI, nprKa3bl, METOAUYECKUE PEKOMEHIALUU U JIp.)

3areM wu3ydaeTcsi Hay4dHas W CHElNMalbHAs JMTEepaTypa Mo Mmpodieme
UCCIeN0OBaHus, u3aHHasg B Poccum u 3a pyOexxoM. Ilpu Hanuumu HECKOIBKUX
U3JaHUN TI0 OMpeJeleHHON mpolieMe Iiesiecoodpa3Ho u30parh Oosiee Mmo3gHee
u3nanue (mpuMepHo 3a nocieaHue 3-4 roma A0 HamucaHus padoTel). OOiee

KOJIMYECTBO UCTOYHUKOB U JIUTEPATYPHI HOKHO OBITh HE MeHee 30.

1.5. THopsinok coopa u 00padboTKu MHPoOPMALTUT

COop wuH(popmanuu (CTATUCTUYECKOTO WM (PAKTUYECKOrOo MaTepualia)
SIBJIIETCS. OTBETCTBEHHBIM 3TallOM MOJTOTOBKM KypcoBoil pabotel. Ee kauecTBo,
MPaBUJIBHOCTh U MOJIHOTA MOJOOPAHHOTO M MPOAHAIM3UPOBAHHOIO MAaTepuai BO
MHOT'OM ONPEJEIUT 00BEKTUBHOCTH BHIBOJOB IO HCCIEAYEMON ITpodiiemMe.

Tonpko u3yyeHHe MHOTUX (IOPOM MPOTUBOPEUUBBIX) (PAKTOB MM TOUEK
3pEHHUs YUYEHBIX, UX COMOCTABICHUE U aHAJIU3 MO3BOJISIOT BBISIBUTH MPOTHBOPEUUS,
3aKOHOMEPHOCTH, OCHOBHBIE TE€HIEHLMU PA3BUTHS HCCIELYEMOTO SIBICHHS WA
00BEKTa, UX JIOTUYECKHE B3aUMOCBS3H, a TAK)KE€ YKOHOMHYECKOE WUJIU COLUAIBLHOE
3HaYeHHE IWHAMUKH pa3Butusa. [IpuBomumbie (akTel U UKUGPOBOKM MaTepuan
JOJKHBI OBITH IOCTOBEPHBI U aKTyaJIbHBI.

B pabote cTyneHTy HEOOXOOUMO BBIIBUTb M H3JI0KUTH OCHOBHBIE
TEHACHIIMA H3Y4aeMbIX NPOIECCOB M SIBICHUN, MOJKPENUTh HUX Hauboee
TUNUYHBIMU ~ [IpUMEpaMH, a Takke OOOCHOBaTh MPUMEHSIEMbIE METOMAb
UCCIIEJOBaHMS.

Cucrematuzanusi, aHainu3 Hu o0paboTka UHGOPMAIMU MPEIIOIAratoT

UCII0JIb30BAaHUE B KypCOBOM paboTe Taliull, AMarpaMmm, rpa@ukoB, cXeM, KOTOpbie



HE TOJBKO CIOCOOCTBYIOT HAIJIITHOCTM MPUBOAMMOIO Ha CTpaHHUIAX pPabOThI
MaTepuanga, HO U YOEAUTEIbHO PACKPBIBAIOT CYTh HCCIEAYEMBIX SIBICHUN U
npoueccoB. Kpome TOro, oHuM pa3BHBAalOT HaBbIKM (HOpMaau3allid MaccuBa
uHbOpMaIluu, HEOOXOAUMBIE B TaJbHEHUIIEM JJIs1 HATUCAHUSI TUTIIIOMHOM paboTHI.

2. CTPYKTYPA U COJAEPXKAHUE KYPCOBOM PABOThHI

KypcoBas paboTa 10/17KHa UMETb:

— TUTYJBHBIA JIUCT, OPOPMIICHHBII B COOTBETCTBUU C YCTAHOBJICHHBIMH
TpedoBanusmu (IIpunoxenue 1.2);

— COJEp’KAHMUE;

BBEJICHHC;

— pazzaensl (T1aBbl) U MOJIPa3Iebl;

3aKJIIOYCHHUC;
— CIIMCOK UCTOJIb30BaHHBIX HCTOUYHUKOB M JIMTEPATYPHI;

— MpUJIOKEHHUs (B clydasx HEOOXOAUMOCTH).

OFBEM KYPCOBOM PABOTHI

OO6muit 00beM KypcoBOM pabOTHl JOJKEH COCTaBsATh He MeHee 35-70
CTpAaHMI] MAIIMHOMHUCHOIO TEKCTa, HaleyaTaHHOTO 4Yepe3 IMOoiTOpa HHTepBaja
mpudTom Neld Times New Roman 1,5 uaTepBan (BKJItOYas TUTYJIbHBIA JIUCT,
JUCT COJIepKaHMsl, CIIMCOK MCTOYHUKOB W juteparypsl). [lons (jieBoe -2,5 cwm,
octanbHble 2 cM). Hymepatus — BepXHUid MpaBbli yroJ, TUTYJIbHAS CTPAHMIIA HE
HyMeEpYyeTCsl.

[Tpunoxxenus B 001t 00beM pabOThI HE BXOJIST.

COLEPXAHUE (ornaBneHue) BKIIOYAET BBEJACHUE, HAUMEHOBAHUS
paszenoB (riaB), NOAPa3eioB, 3aKIOYEHUE, CITMCOK UCTOYHUKOB U JIMTEPATYPHI,
MPUJIOKEHUS C YKa3aHWEM HOMeEpa MX HadaiabHOU cTpaHulbl (ITpunoxenue 2).

Bo BBEJIEHUU:

- 000CHOBBIBAETCS AKTYyaJIbHOCTh U30PaHHOM TEMBI;

- 00OCHOBBIBAIOTCS OS] U 3aJa494 UCCIICAO0OBaHUsA



- YKa3bIBACTC MPAKTHUYICCKAA 3HAYUMOCTD

- u3naraeTcs 00beM U CTPYKTYpa KypcOBOW pabOThI

COJEPXAHHUE xypcoBoii paboThl, Kak MpPaBHIIO, BKIIOYAET 2-3 TJIaBbl
(pa3mena) u 4-8 moxpaszena U OIpeAeNseTcss €€ TEeMOW U HalpaBJICHHEM
UCCIIeIOBaHUsl (TeOpEeTUYECKas WU MIPUKJIIAIHAS ).

[Ipumep conepsxanusi KypcoBOil pabOTHI:

I'nasa 1. O630p 1umepamypol:

a. CTpykrypa 0momeMOpaH
I.  OOurue mpeacTaBICHUS
Ii. MeMOpaHHBIC JIUTTUIBI
lii. benku memOpaH

I'nasa 2. Odvexkmol u MemoOwvl UCCIE00BAHUA.

I'naea 3. 3axniouenue.

Nznoxenue conepxanusi pabOThl JOJDKHO OBITH CTPOTO JIOTMYHBIM, a
paszesibl — B3aMMOCBSI3aHHBIMU B paMKax OOIIEH JIOTMKU M3JI0KEHUSI MaTepHaa.
Oco0oe BHUMaHKE cleayeT oOpaTUTh Ha IEPEXO/1 OT OJTHOM TIIaBbI K APYTOH.

Kaxnprit pasgen (rmaBa) KypcoBOil pabOThl JOJDKEH 3aKaHYUBATHCS
KpaTKMMH  BBIBOJIaMH, B  KOTOpPBIX H3JIararorcs 0000UIeHHO HauOoiee
KaueCTBEHHbBIC pe3yJbTaThl HccienoBaHus. Kak mpaBuiio, 3TH BBIBOABI JIMOO
peoNPEeICTIIOT HeOOX0IUMOCTh U COJIEpKaHUE Jlajiee U3JIaraeMoro Marepuarna,
100 MOTYT OBITH UCTIOJIB30BaHBI JIs1 O0JIee TITyOOKOro €ro TOHUMAaHHS.

TexkcT BBeAeHUA, KaxA0ro paszzaena (TJaBbl), 3aKIIOYEHUST M CIIHMCKa
HMCTOYHUKOB U JINTEPATYPHI CICTyET HAUMHATH C HOBOTO JIUCTA.

SAKJIIOYUEHUE nocBsIIeHO  M3J0KEHUI0O  OCHOBHBIX  pPE3yJIbTaTOB
BBHITIOJIHEHHON paboThl. B HeM ciielyeT B KOHIICHTPUPOBAHHOM BHUJIE H3JIOKHUTH
UTOT pEHIeHUs] TeX 3aJay, KOTOpble ObUIM TMOCTaBIIEHbl B KypCOBOM pabore,
0000muTh panee choOpMyITHPOBAHHBIE BEIBOJIBI U C/IENIATh OO BHIBOJ

CIIMCOK HUCIIOJIb3OBAHHbLIX MCTOYHHUKOB U JIMTEPATYPbI



BKJIFOYAET HMCTOYHUKU M JUTEPaTypy, KOTOPBIMH IOJIb30BAJICS aBTOP IMpHU
W3Y4YEHUU TEMBI U HAIIMCAHUU KYpCOBOM paOOTHI.

Cnucok MMeEeT CIEAYIONIYIO CTPYKTYpY € 00s3aTelIbHBIM 3arojOBKOM Jis
KQ)KJIO0TO paszena.

B stom pazzene cnucka pacrnosiaraiotcs B anaBUTE aBTOPOB M 3arjlaBHid
MoHorpaduu, CTaTbM, pEUEH3UH, aBTopedepaThl, 3JIEKTPOHHBIE pecypchl. B
ONKCAaHUU CTaTel 00s3aTENbHO YKa3bIBAIOTCS HA3BaHME >KypHaja WM COOpHUKA,
7€ OHU OMYyOJMKOBAHBI, TOJ, HOMEp U CTpaHUIlA, B IPYTUX MO3UIUAX JIUTEPATYPHI

yKa3bIBAa€TCs TaKXKe 00I1Iee KOJTUYECTBO CTPAHUIL B IMMyOIMKAINH.

[MPMJIOXXEHUWS conepkaT TEKCTOBBIE JOKYMEHTHI, TpadUKu, AUarpaMMbl,
CXEMbI, KapThl, TaOJMWIbI, @ TAaKXE pACUEThl, BBIOJHEHHbIE C MPUMECHEHUEM
BBIYMCIUTENbHON TeXHUKH. OHM chyXaT [ WUIKOCTPAlUd  OTAEJIbHBIX
MOJIOKEHUH UCCIIeyeMOU MPOOJIeMBI.

[IpuiioxkeHuss MOMEMIAIOT MOCJE CIHUCKAa HWCTOYHUKOB M JIMTEPATyphl B

MMOPAAKE UX YIIOMHHAHUA B TCKCTC.

3. OODOPMJIEHUE KYPCOBOM PABOTBHI

3.1. O0mme MoI0KEeHUS

KypcoBas pabGorta nomkHa OBITH MOJATOTOBJIEHA B OJHOM JK3EMIULSIpE U
cOporropoBana (MM MOMEIIIEHA B MAIKY-CKOPOCIITHBATENb ).

PaGora nomkHa ObITH OdoOpMIEHA HAa OJHOW CTOpOHE JucTa OyMmaru
dbopmara A4 o I'OCT 9327-60.

Ha tutynpHOM nucTe KypCOBBIX pPabOT CTYACHTOB MOMANKUCH HAYYHOTO
PYKOBOJIUTEIISA, TOATBEPIKIAIOIIETO TOTOBHOCTh KYPCOBOM paOOTHI.

OrnaBnenue (coaep:kaHUE), KOTOPOE paclojaraloT I0CI€ TUTYJIbHOTO
aucTa, nmeyaraercs mpudrom Times New Roman Ne 14 yepes monropa HHTEpBaa,
pazzensl OTACNSIOTCS TPOOEIOM B JIBa UHTEpBAJa

Tekct mummomHO# paboThl cienayeT neyarath mpudrTom Ne 14 Times New

Roman depe3 monTopa uHTEpBana, coOJo/as CAEAYIOIIUE pa3Mepbl MoJed o



['OCT 7.32-91: neBoe - 25 MM, nipaBoe - 20 MM, BepxHee - 20 MM, HUXKHEE - 20 MM.

Pa3penbl 1 moapasfensl TOJDKHBI MMETh 3arojIOBKH. 3aroJIOBKH pa3feiioB
OQOpPMIISIIOT CUMMETPUYHO TEKCTYy, 3aroJIOBKM TMOJApa3iesioB - ¢ ad3ara.
PaccTossHue Mexay 3aroloBKaMd M TEKCTOM JOJDKHO OBITh YBEIWYEHO st
BBIJICJICHUS 3ar0JIOBKA.

3aroyioBKM pa3esioB Ie4yaTaloTCs MPOMUCHBIMM OyKBaMH, 3arojOBKU
MOJIPa3/esiOB - CTPOYHBIMU OYKBaMU. 3aroJIOBKU HE MOAYEPKUBAIOTCA, B KOHIIE MX
TOYKU HE CTABSTCA.

3arojoBKM Pa3fesioB U MOAPA3AEIOB HYMEPYIOTCS apaOCKUMH LHUPpaMH.
Homep moapaznena cocTOMT M3 HOMEpa paszzelia U MoApaszzesia, pa3aeieHHbIX
TOYKOM.

CnucoK UCIOJIb30BaHHBIX UCTOYHUKOB U JIUTEPATYPHI II€UATAETCS YEpe3 1B
MHTEpBaja, KakJ10€ Ha3BaHUE HAUMHAETCS ¢ ad3aria.

Kaxnoe npuiioxkeHue cienyeT HAuMHATh C HOBOIO JIMCTa, B IIPaBOM
BEPXHEM YTJ1y KOTOporo nuiercs ¢ioBo “IIpunoxenue” u HoMep, 0003HaUYECHHBIN
apa0ckoii mudpoit (6e3 3Haka No), Hanpumep: [Ipunoxxenne 1. B neBom HIbkKHEM
yIiay cleAyeT yKa3aTb, Ha OCHOBAHMM KaKWX MCTOYHUKOB COCTABJICHO
IPUWIOKEHUE.

3.2. Hymepauusi cTpaHuIx

Crpanunbl KypcoBoM pabOThl HyMepyroTcss apaObckumu  Uudpamu.
TUTYybHBIN JUCT U OTJIaBJICHUE (COAEpXaHKE) BKIIOYAIOT B OOLIYI0O HyMEpAalHio
paboThl, HO HOMEpa CTpaHHWIBl HAa HHMX He cTaBiaT. Hymepauus crTpanuil
MIPOU3BOAMTCS TIOCIEAOBATENIbHO, HAUMHAS C TPEThEl CTpaHMIIbl (BBEIEHUE), Ha
KOTOPOM, Tak ke, KaKk M Ha MOCJIEAYIOIIMX CTPaHUIAX, MPOCTABISIOT HOMEP B

IpaBOM BEPXHEM YTy 0€3 3HAKOB MPEMUHAHU.

3.3. llopsinok odopmiienus Tadanu, rpadpuieckoro marepuasa, Gopmy.Ja
pacyeToB
Tabmuiia wMeer nBa YPOBHS WICHEHHS: BEPTUKAIBHBIN - Tpadsr

FOpI/IBOHTaJIBHI:Jﬁ - CTPOKH. Fpa(bbl U CTPOKH Ta6HI/IHLI JOJDKHBI UMCTh 3a1r0JIOBKH,



BBHIDOKCHHBIE  WMEHEM  CYIICCTBUTEIBHBIM B  WMEHUTEIHHOM  IaJIeKe.
[Ton3aronoBku rpad W CTPOK JOJDKHBI OBITh TPAaMMAaTHYECKH COTJIACOBaHbBI C
3arosioBkamu. B 3aronoBkax © ToJ3aroioBkax Tpad W CTPOK TaOJIUIIBI
YIOTPEONSIFOTCSA TOJIBKO OOIICTIPUHSITHIC COKPAIICHUS W YCIOBHBIE 0003HAUYCHUSI.
['padbl Tabnuibl JOMKHBI OBITH MPOHYMEPOBaHBI, €CIM TabiuIla pacroyaraercs
OoJiee ueM Ha ofHOM cTpanule. ['pady “Ne n/m” B TaGiMIly BKIIOYATH HE CIIEAYeET.

Kaxpnas Tabnuia goKHa UMETh 3aroj0oBOK. 3arojioBOK U cioBo “Tabnuma”
HAYMHAIOTCA C MPOMUCHOM OYKBBI. 3arojioBOK HE MOJYEPKUBACTCA. 3arojIOBOK
TaOIUIbl MOMEIIAIOT Ha CJEAyIoIIe cTpoke oT cioBa “Tabmuia” mocepenuHe
CTpaHUIIbI.

OHu A0MKHBI UMETh CKBO3HYIO HyMmepanuio. 3Hak No mpu Hymepanuu

Tabau He ctaBuTcs. Hanmpumep:

Tabnuya 1
Conepxanue pochatuaunxoauaa u pochaTuauicepuHa B MeMOpaHe

SPUTPOLIMTA.

PaspeiBath Tabnuily ¥ MEPEHOCUTh €€ YacTh Ha JIPYTyH0 CTPAHUIY MOYKHO
TOJIBKO B TOM CJIy4ae, €CJIM OHA LEJIMKOM HE YMEIIAETCA Ha OJHOU cTpaHule. [Ipu
MEePEHOCEe YaCTH TaOIUILl HA APYTYIO CTPAHMILY HaJ TaOJUIICH B IPAaBOM BEPXHEM

yIJ1y CTPAaHMILIBI CIEAYyeT HaMUCaTh "MpoIoIKeHUe Ta0auIbl" U yKa3aTh ee HOMED.

I'paduueckuit maTepuan AOMKEH MMETh Ha3BaHHE, KOTOPOE MOMEIIAETCS
CJIeBa MOJI PUCYHKOM.

[log rpaduueckum wmaTepuasoM, NpU HEOOXOJUMOCTH, TOMEIIAIOT
NOSICHSIOILKE JaHHBIE.

I'paduueckuit marepuman HymepyeTcs apaOCKuMu LudpaMu CKBO3HOM
HyMEpPaLUEH.

Tabmumst  u  rpaduueckuid  maTtepuan  JODKEH — pacrojaraThCs

HCTIOCPCACTBCHHO IIOCJIE TCKCTA, B KOTOPOM O HEM YIIOMHMHACTCS BIICPBLIC, UJIM Ha



CIIEyIOIIel CTpaHUIle, a NMPU HEOOXOIUMOCTH - B IPHUIOKEHUU K KypCOBOM
pabore.

@opmyabl pacueToB B TEKCTE€ HAJIO0 BBIICIATH, 3alMChbiBasg HUX Oojee
KPYNHBIM IIPUGTOM U OTAETHHOW CTPOKOW, JdaBas MOAPOOHOE TOSICHEHHE
Ka)KJIOMYy CHMBOJIY, KOI'ZIa OH BCTpedYaeTcs BIIEpBbIE. PekoMeHyeTcss HyMepoBaTh
(GopMyJibl B IIpeiesiax KaxkJoro paszena.

He cnenyer npuBoauTh (HOpMyINBI U OMUCHIBATH METOBI, COJIEPKAIIHECs B
CICLMAJIBHOW  CTaTUCTUYECKOW  Jmreparype.  Jlydyme — cocinatbes — Ha

COOTBETCTBYIOILYIO JTUTEPATYPY.

3.4. Hay4yHo-cIpaBOYHBIN anmapart

Hay4dHo-cripaBouHBIN ammapaT KypcoBOMl paOOThl COIEPKHUT: CIHCOK
UCIIOJIb30BaHHBIX UICTOYHUKOB U JIUTEPATYPhI U ITOACTPOYHBIE CCHUIKU.

CnHcoK MCIOIb30BaHHBIX UCTOYHUKOB U JIUTEPATYpPHI Iievaraercs yepes 1,5
uHTepBaia. MHOCTpaHHbIE MCTOYHMKM pacnojiaraloT B aia(aBUTHOM TMOPSAKE,
IIPUYEM CHavaja IepeyrcisieTcs JIUTepaTypa Ha A3bIKax, B OCHOBE KOTOPBIX JIEKHUT
JaTUHULA, 3aTEM — KUPWLIULA U UEPOTIIU(PUIECKOE MUCHMO.

IlopcTpouHble CCBUIKM II€YaTArOTCA 4Yepe3 OAMH uHTepBal. PaccrosiHue

MCIKAY CIIMCKOM M ITOACTPOYHBIMHU CCBUJIKAMH COCTABJIACT 2 HHTCpBAJIA.

Odopmiaenue OudIHOTPaPUIECKOro ONUCAHUS
IIpumeps! onucanus
Kuurn
TrokaBkuHa H.A. Oprannyeckas xumus: y4e6. Jlis By30B: B 2 kH. KH. 2:
cnenuanbHbii Kypc / H.A. TiokaBkuna, C.O. 3ypa6sH, B.JI. benoboponos u np.;
non obmr. pen. H.A. TrokaBkunoi. — M. : JIpoda, 2008. — 592 c.
Cratbu
[loxun MWN., Kymuuuu FO., Pamenckas I'., Kykec B. Ilpumenenue
OHMOJIOTHYECKOH MOJENU JUIsl OIICHKH KHINEYHOH IpOHMIIaeMocTH In Vitro —

MOHOCJI0M duuTennalIbHBIX KiieToK Caco-2 // buomenummua. 2012. Ne3. C. 91-97.



Einhorn-Stoll U., Kastner H., Hecht T., Zimathies A., Drusch S.
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JJIEKTPOHHBIE PeCcypChl
Cxema OubHorpadguyeckoi 3anucu 3JIeKTPOHHOT0 pecypca

3aronoBok (aBtop). OCHOBHOE 3arjgaBue [DJIEKTPOHHBIA pecypc|

CBCACHU, OTHOCAINIHECCA K 3arjlaBHIO / CBCACHUA 00 OTBETCTBEHHOCTU. —

CaeneHus 00 U3JaHHUN. — O6o3HaueHne BUJIa pecypca. — MecTto u3IaHus .

n31aTcCJib, dara H3JaHusd. — CH@HI/I(bI/I‘IeCKOC 0003HaYCHHE Marcpuajia M

KOJIMYEeCTBO HU3MYCCKHUX eMUHHUIL (mosbKo 0llsl pecypca J0KaIbHO20 00CMYNa). —

(OcHoBHOe 3arnaBue cepuu). — [Ipumedanue (ykKaszaTb pedcum Oocmyna OJis

pecypca Unmepnem).

[IpuMep onuvcaHus:

Jlykmaa M.M. CMMU B npoctpanctBe HTEpHETA [ DNIEKTPOHHBINA  pecypc] :
yue0. mocobue / M.M. Jlykuna, N.JI. domuueBa. — DnekTpoH. maH. — M. :
HNzn-Bo Mock. yH-ta, 2005. — 87 c¢. — Pexum gocryna:

http://www.journ.msu.ru/downloads/smi internet.pdf

4. TIOPSAJIOK 3AIIIUTHI KYPCOBOM PABOThHI

BrimonHenHass cTymeHTOM KypcoBas pabota cmaercs B JlemapTrameHT
MOJICKYJIIPHON OWOJIOTMM ¥ OWOTEXHOJOTHH B CPOKH, OTBEJACHHBIC IS
peleH3UPOBAaHUS HAyYHBIM PYKOBOJIUTENEM. Ha THUTYJIBHOM JIHCTE KYpPCOBOWM
paboThl COACPKUTCS TpenBapuTenbHas oleHka B (opme BwiBoma: «Pabora
JoMyCcKaeTcss K 3amuTe...» Wik «Pabora He [gomyckaeTcs K 3alluTey.
OxoHuaTenbHas OILIEHKA JaeTcsl mocie 3amuThl. Ecam paboTa HE momyiieHa K
3aIliTe, TO OHA JOHKHA OBITh CTYJICHTOM TepepadoTaHa W BHOBb IIPEJICTABIICHA B

JlemaprameHT.

KypcoBas pabota, moaroroBienHas 63 coOOMI0eHUS MPABUI, U3T0KEHHBIX

B PCKOMCHAAMAX K ITOATOTOBKE, O(bOpMJ'ICHI/IIO N BBIIIOJJHCHHUIO KYPCOBBIX pa60T,


http://www.journ.msu.ru/downloads/smi_internet.pdf

K 3aIUTE HE JOIyCKAeTCs.
B xome 3ammThl KypcoBOM pabOThl 3ajada CTyJE€HTa — IIOKa3aTb
yIIyOJIEeHHOE MOHMMAHHME BOIPOCOB KOHKPETHOM TEMBI, XOpOLIEE BIaJCHUE

MaTCpUaJIOM 110 TEMC.

[Ipouienypa 3amMThl BKIIOYAET CIASAYIOIMIUE dTAIbI:

— C000IIIeHHE CTYIeHTa 00 OCHOBHOM COJIepKaHUU pabOThI;
— OTBETHI CTY/ICHTA Ha BOTIPOCHI.

CTyAeHT TOJDKEH THIATEIBHO MOATOTOBUTHCS K 3aIIUTE KYPCOBOM pabOTHI.
O6mas cxeMa fokiana (Ha 5-7 MUHYT):

- CclIemyeT JaTh KpaTkoe OOOCHOBaHWE TEMBI, IIOKa3aTh ¢
aKTyaJIbHOCTB;

- yKa3aTb, KaKoBa IIeJIb pa0OTHI;

- PACKpBITh, KaKWe pPe3ybTaThl JOCTUTHYTHI B XOJ€ HCCIICIOBAHUS H
YTO CJEJAHO JUYHO CTYJIEHTOM;

- U3JIOKUTH BBITEKAIONINE M3 MPOBEICHHOTO MCCJIEIOBAHUS OCHOBHBIC
BBIBOJIBI.

Kpatkwuii noknaj 10mKkeH ObITh OJATOTOBIIEH B TUCBMEHHOM BHJIE, HO
BBICTYIIATh HA 3aIUTE CIEAYET, HE 3aU4NUThIBAs TEKCT.

Jloknan HeoOX0AMMO WILTFOCTPUPOBATH MPE3CHTAUIME: TpaduKamu,
TabIHMIIaMH, CXeMaMHU, TTOATOTOBJICHHBIMU 3a0J1aroBpeMeHHo. [Ipe3enTanuu
JTIOJKHBI BKJIIOUATh 6-7 JINCTOB.

Onenka  pe3yiabTaTOB  3alIUThl  KypCOBOM  pabOThI  MPOU3BOJIUTCS
KOJUICTHAJIBHO YJ€HAMU KOMHCCHH, TMPHUCYTCTBYIOIIMMH Ha 3aIlUTe KypCOBOM
pabotel. [Ipu oreHke NPWHWMAIOTCS BO BHHUMAaHHE OPUTHHAIBHOCTh W HAY4YHO-
MPAKTUYECKOE 3HAUYCHHUE TEMbI, KaUeCTBO BBIOTHEHUS U 0GOpMIICHUS palbOoThI, a
TaK)Xe COACP)KATEIHLHOCTh JIOKJIaa U OTBETOB Ha BOMPOCHL. OlleHKa 00BABIISCTCS
MOCJIe OKOHYAHUS 3alTUTHI BCEX KYPCOBBIX PabOT.

O1eHKY «OTJIMYHO» TIOJIY4arOT T€ paldoThl, B KOTOPBIX COAEpIKATCS
AJIEMEHTBhl HAYYHOTO TBOPYECTBA, JENAIOTCS CAMOCTOSITEIbHBIE BBIBOJBI, JAETCS

apryMEHTHUPOBAaHHAs KPUTUKA M CAMOCTOATEIbHBIA aHamu3 (HaKTHYECKOTO



MaTepuasa Ha OCHOBE ITyOOKHX 3HaHUN 3KOHOMHYECKOW JINTEPATyphl MO JAaHHOM
TEM€, TMPEICTABIECH YETKUW JOKJIAJ W IIOJy4YEHbl IIOJHBIE OTBETHI Ha

MMPCAJIOKCHHBIC BOIIPOCHI.

OHGHKa «XOpPOoIIO» CTAaBUTCA TOr'Jla, KOI'/la B pa60Te ITOJIHO U BCCCTOPOHHC

OCBCHIAIOTCA BOIIPOCHI TEMBI, HO HCT I[OJI)KHOfI CTCIICHH TBOPYCCTBA.

O1neHKy «yIOBICTBOPUTEILHO» CTYJIEHT TOJy4daeT B cllydae, Korjga He
MOXET OTBETHTh Ha BOIMPOCHI W 3aMEYaHWs, HE BIIOJHE BJIAJICET MaTEepPUATIOM
paboTbl, HE B COCTOSIHUM JlaTb OOBSCHEHMSI BBIBOJAM M TEOPETHUYECKUM
MOJIOKEHUSIM  JTaHHOM mpoOsiembl, padota odopmieHa B COOTBETCTBHUE C

MCTOJUYCCKHUMH PCKOMCHAALUAMMU.

O1eHKy «HEYAOBJIETBOPUTEIHHO» CTYACHT IMOJy4YaeT B Cilydyae, Korja He
MOXET OTBETHTHh Ha BOIPOCHI W 3aMeYaHHs, HE BIIOJHE BIAACCT MaTEPHAIOM
paboThl, HE B COCTOSIHUM JlaTb OOBSCHEHHSI BBIBOJAM U TEOPETUUYECKUM
MOJIOKEHUSIM JTaHHOW TIpoOsemMbl, pabota odopmieHa HE B COOTBETCTBUE C

MCTOAUYCCKHUMH PCKOMCHAALUAMMU.

IIpuMepHBbIe TEMBbI KypCOBBIX padoT

1. Tlonumepasnas nennas peakuusi (IILIP) u ee mcnonb3oBaHue B COBPEMEHHOM
OHOJIOTUH.

2. Unrepdepentiuas PHK: Owomormss u mnpumeneHwne B OHOMEIUIIMHE W

OMOTEXHOJIOTHH.

buouurpl, UX UCCIeAOBaHNE B MOJICKYJIIPHON U KJIETOUYHON OMOJIOTHH.

JBornas cnupans JIHK 1 HaHOTEXHOIOTHH.

['enHas Tepamnusi: METObI U MEPCIICKTUBBI.

ATONTO3: MOJIEKYJISIPHBIE U KJICTOYHBIC MEXAHU3MBI.

[Tomumopduszm mutoxonapuanshoit JJHK yenoseka.

o N o g Bk~ W

JIHK-auarHocTrvka B OHKOJIOTHH.



IIpunoxenne 1.1
Obpasey oghopmaeHUs MUMYTbHO20 TUCMA KYPCOBOU pabombl

®enepanbHOe rocy1apcTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe YUpe:K/IeHne BbICIIero
oO0pa3oBaHus
«JlanbHeBOCTOYHBIN (eaepanbHbINi YHUBEPCHTET»

[IIxoJ1a OHOMe NN HEI

JdemapraMeHT MOJIEKYJISIPHOM OMOJIOTMH M OMOTEXHOJIOTUH

KYPCOBAA PAGEOTA

Tema

Beimoanunia: crynent(ka) rp.

5 Kypca

Croemmansaocts 30.05.01 — Megunuuackas

buoxumusa

damunusa

Nms

OT4ecTBO

Hay4Hblil pyKOBOAUTE/Ib:

(yuenoe 3Banue, ©.1.0.)

(InYHas MOAMKCH)

Bramusoctok



PedepupoBanue yueOHOH M HAYYHOI JIUTEPATYPHI

PedepupoBanue yueOHOM W  HaydHOH  JUTEpaTyphl  MpenroJiaraet
yIIyOJIEeHHOE W3YYEHHE OTAEIBHBIX HAYyYHBIX TPYAOB, YTO JOJDKHO O0OECHEYHTH
BBIPAOOTKY HEOOXOJIWMBIX HAaBBIKOB pabOThl Haa KHUroW. Bc€ »1o Oyner
COCOOCTBOBAaTh  PACHIMPEHUIO  HAYYHOTO  KpPYro3opa, TMOBBIIICHUIO  UX
TEOPETUYECKON MOATOTOBKU, ((OPMUPOBAHUIO HAYYHON KOMIETEHTHOCTH.

Hns  pedepupoBaHus Tmpejjiararorcs ydeOHbIE MMOCOOMS, OTHENbHbIC
MOHOrpaMYEeCKUe HUCCIEAOBAHMS M CTAaThbU IO BOMNPOCaM, MPETyCMOTPEHHBIM
nporpaMmon yuyeOHoi nuctuiuivibl. [Ipu nopbope muTepatrypsl M0 BHIOPAHHOMY
BOIIPOCY HEOOXOJUMO OXBATUTh Ba)XKHEWIIME HAIMPABICHUS Pa3BUTUS JaHHOU
HAayKW Ha coBpeMeHHOM HTamne. Oco0oe BHUMAHUE YACISATh TEM JUTEPATYPHBIM
UCTOYHUKAM, KOTOphie (NPSMO WJIM KOCBEHHO) MOTYT OKa3aThb IOMOIIIb
CIICLIMAJIUCTY B €r0 MPAKTUYECKOW JesITenbHOCTH. OQHAKO B JAHHBIM pa3nen
BKJIFOUYEHBI TaKKe PaOOThI M OTJIEIbHBIC UCCIIEIOBAHUS 110 BOIPOCAM, BBIXOISIIIM
3a TpeAesibl  HU3y4yaeMOM JHUCLUMIUIMHBI. OTy JIUTEPATypy PpEKOMEHAYeTCs
UCIIOJIB30BaTh MPHU KEJIAHUM PACIIMPUTh CBOM 3HAHUS B KaKOW-TMOO oOTpaciu
HayKH.

Hapsany c¢ nureparypoil mno oO0mmMm BompocaM JJisi  MarucTpaHTOB
mpeanojaraercs Jureparypa ¢ ydérom mpoduis ux mpodeccHOHaTbHON
NeSATEeTLHOCTH, JOOBITasi caMoOCTOATEeNbHO. He Bcs mpemmaraemasi jmTeparypa
paBHO3HAYHA MO COACPKAHUIO U O0BEMY, MOITOMY BO3MOXKEH Pa3IMYHBIN MOIX0]T
K e¢ m3yueHuto. B omHOM ciiyqae 3T0 MoOxkeT ObITh oOmiee pedepupoBaHue
HECKOJIbKUX JIUTEPATyPHBIX HCTOYHUKOB Pa3JIMYHBIX aBTOPOB, IOCBSIIICHHBIX
PAaCCMOTPEHHIO OJHOTO M TOr0 K€ BONPOCA, B APYIOM cillydae — J€TajlbHOE
u3ydeHue u pedepupoBaHuE OJHONW M3 PEKOMEHJIOBAHHBIX PadOT WM Jaxe
OTIIEJBHBIX €€ pa3leJIOB B 3aBUCMMOCTH OT CTENEHH CJIOKHOCTH BOIpOCa
(mpoGnematuku). jis TOro 4ToObI peNINTh, KaK MOCTYIHUTh B KKIOM KOHKPETHOM

ci1ydac, CJICAYCT IIPOKOHCYJILTHUPOBATLCA C IMPCIIOAaBATCIICM.



Br160py KOHKpeTHOH paboThl 11 pedepupoBaHus JOKHO MPEAIIECTBOBATD
JIeTaJIbHOE 03HAKOMJICHHE C MEPeUuHEM BCEH JIUTepaTypbl, IPUBEACHHON B yueOHOU
nporpamme auciuiuiuHbl. C  BbBIOpaHHOW pabOTON pEeKOMEHAyeTCs BHauase
O3HAKOMHTHCS MyTEM MPOCMOTpaA MOJ3arojOBKOB, BBIICIECHHBIX TEKCTOB, CXEM,
Ta0nuil, OOIMX BBIBOAOB. 3aTeM €& HEOOXOJMMO BHHUMATEIHLHO M BIYMYHBO
(BHUKAsi B WJIEM M METOJIbI aBTOpa) MPOYMUTATh, Jejasl MOMYTHO 3aMETKU Ha
OTJEJIBHOM JIUCTE OyMaru 00 OCHOBHBIX TMOJIOKEHHUAX, Y3JIOBBIX Bompocax. [locne
MPOUYTEHUSI CIIEyeT MpoJyMaTh COJEp)KaHUE CTaThU WM OTICIHHOW TJIABHI,
naparpada (ecaum peub HAET O MOHOrpaduu) W Kparko 3amucaThb. J[0CIOBHO
ClIeyeT BBINMCHIBATh JIMIIb CTPOTHE OIpeaencHus, (GOPMYyIUPOBKH 3aKOHOB.
WNHuorna mosie3Ho BKIIOYUTH B 3allUCh OJMH-IIBA MpUMepa Jid WUIocTpauu. B
TOM Cllydae, €CIIM BCTPETATCS HEMOHSITHBIE MECTa, PEKOMEHAYETCS MPOYUTATh
NOCIEAYIOUIEE H3JI0KEHHE, TaK KaK OHO MOXKET MOMOYb IOHATH MHPEbITyLIui
MaTepual, U 3aTeM BEPHYThCS BHOBb K OCMBICIIEHUIO MPEIBIAYIIETO U3JI0KEHHUS.

Pesynbratom paboThl HaJ IUTEPATYPHBIMU HCTOYHUKAMH SIBIISIETCS pedepar.

[Ipu moaroroBke pedepaTta HEOOXOAUMO BBIACIUTH HaWOOJIEE BAKHBIE
TEOPETUYECKHE TIOJNOKEHUSI U OOOCHOBaTh WX CaMOCTOSITENIbHO, oOparas
BHHUMAaHHE HE TOJBKO PE3YJIbTAT, HO U Ha METOAUKY, MPUMEHIEMYIO TIPH U3YUCHHUH
npoOsiembl. UTeHHe HaydyHOU JUTEpaTyphbl JOHKHO ObITh KpuTHYeckuM. [lorTomy
HAJ0 CTPEMHUTHCS HE TOJBKO YCBOMTH OCHOBHOE COJIEp)KaHHE, HO M CHOC00
JI0Ka3aTeNNbCTBA, PACKPBITh OCOOCHHOCTH PA3IMYHBIX TOUEK 3PEHHs MO OJHOMY U
TOMY JK€ BOIIPOCY, OICHUTh TMPAKTUYECKOE W TEOPETHUECKOe 3HAYCHHE
pe3yabTaTtoB pedepupyemoit padboTel. Becbma xkenaTeabHbIM 2IeMEeHTOM pedeparta
SIBJISIETCS BBIp@XKEHHUE CIyIIaTeIeM COOCTBEHHOTO OTHOIICHHUS K MJI€SIM U BBIBOJIaM
aBTOpa, MOAKPEIJICHHOTO ONpEeACIeHHBIMA apryMEeHTaMu (JIMYHBIM OIIBITOM,
BBICKA3bIBAaHUSIMU JPYTHX UCCIEAOBATENICH U TIP.).

Pedepater  moHoOrpadwmii, IKypHambHBIX CTaTe€ll  HCCIIETOBATEIHCKOTO
XapaKkTepa HEMPEMEHHO [OJDKHBI COJIepKaTh, KaK YK€ YKa3blBaJlOCh BBIIIIE,
orpeseneHne npoodIeMbl 1 KOHKPETHBIX 33/1a4 UCCIIEeI0BAaHUS, ONMMCAHUE METOJIOB,

HpI/IMCHéHHLIX ABTOPOM, a TAKKC TC BbIBOAbI, K KOTOPBIM OH IIPUIICI B PE3YyJIbTATC



uccnenoanus. llpemmaraemas mnutepatypa Wi pedepupoBaHus TMOCTOSHHO

0OHOBIISIETCA.

IlepedyeHb TeM /1J151 KOHCIIEKTUPOBAHMSL.

XHMHUS HYKJIE€HHOBBIX KHCJIOT.

Onucamv memoovbl MOAEKYIAPHOU OUON02UU, BAJICHEUUUE OOCMUNICEHUS, POJlb
HYKIEUHOBBIX KUCIO 8 (hOPMUPOBAHUU U CBOUCTNEAX HCUBOL MAMEPUU.

Onucamv  Xumu4eckuii cocmas HYKIEUHOBbIX KUCAOM (NUPUMUOUHOBbLE U
NYPUHOBbIE OCHOBAHUS, Y2lleO0OHble KOMNOHeHmbl). Yceoums paznuuus medncoy
JIHK u PHK.

CTpykTypHasi opraHM3anusi HYKJEHHOBBIX KHCJIOT W €€ NpaKTHYecKoe
HCII0JIb30BaHMe.

OcHogHble MemoObl onpedenenus HyKieomuorou nociedosamenvrocmu JJHK u
PHK, xumuueckuii cunmes 2eHo8.

O3naxomumucs ¢ npoepammou «I enom uenogexar.

BHyTpuK/eTOYHbIN CHHTE3 0€JIKOB U €ro peryJasinus.

Onucamv MeHcMONeKYIsAPHbIE 83AUMOOCUCMBUSL U UX POb 8 (DYHKYUOHUPOBAHUU
JHCUBBIX CUCTNEM, MOJIEKYAAPHbIE OCHOB8bL 2801I0YUL, OUPDeEPEeHYUPOBKU PA3BUMUSL
U CmapeHusl.

Jlambv  nonnylo xapakmepucmurxy MONEKYIAPHbIM MEXAHUSMAM — pe2yasyuu
KNemo4H020 YUK, NPOCPAMMUPYEMOU KIeMOUHOU 2ubeu.

BHeKkJ1eTOUHBIM CHHTE3 0€JIKOB.

Onucams c6s136 cmpyKkmypol u yHKYuu 6eiKos.

Ilepeuens Tem aJis pedpepaTos.

1. depMeHTBI, UCTIONB3YEMbIC B TCHETUYECKOM HHKCHEPHH.

2. TlomydyeHue ropMoOHa pocTa U MHCYJIMHA METOJIJaMHU T€HETHYECKOM
VHXXEHEPUH.

3. MeToasl CeKBEHUPOBaHUs HYKJICOTUIHBIX TocienoBatenbHocTeit JTHK.

4. Metoabl MOJIEKYJIIPHOW OHUOJIOTHH.



5. Tenomepassl, TenoMepasa: CTapeHHe, pak.

6. XuMUKO-(pepMEHTATUBHBIN CHHTE3 T€HOB.

7. TlonmmepaszHas LenHas peakiysi U TECTUPOBAHUE HACIIEICTBEHHBIX
3a00JIeBaHUH.

8. JAHK-tenomepasbl u npoOieMbl MOJIEKYISPHOU FEPOHTOJIOTHH.

9. JuuaMuueckoe penporpaMHpoOBaHUE TPAHCIISIINHU.

10.MonekynsapHbIe MIANMEPOHUHBI H UX POJIb B (DOJITUHTE MOJUTIEHTHIOB.

11.PHK-pemnrka3sbl ¥ IepCreKTUBBI BHEKJIETOUHOTO CUHTE3a OCJIKOB.

12.bronornyecky akTUBHbBIE HEUPOTICTITUIBI.

13.Poinb mpoTeonuTnaeckux (EepMEHTOB B arloNTo3e.

14. Tononorus u kondopmanusa JJHK.

15.KapTtupoBanue reHoOMOB.

16.CpaBHeHHNE CTPYKTYPHBIX OCOOEHHOCTEN MIPO- U 3YKAPUOTUUECKUX '€HOB.

17.'eHOoMHKa ¥ TEHOCHUCTEMATHKA.

18.MoOWIIbHBIE TCHETHUECKHE 3JIEMEHTHI ¥ BUI000pa30BaHUE.

19.Opranusaiys 1 3BOIONKS SAESPHOTO TeHOMA.

20.MexnyHapoaHas HaydHas mporpamMma «I'eHoM dermoBeKay.

21.JIHK-muarsoctuka HacJIeACTBEHHBIX M MH(M)EKIIMOHHBIX 3a00JICBaHUM.

22 .TTonumepa3zHas 1erHas peakiiyvs ¥ TeHHbIE 30HIbI 1711 MOHUTOPUHTA
OKPYXarOUIEH CPEIbL.

23.I'enoMHasT TaKTUIOCKOIHS U €€ UCTIOIH30BAHUE B MTOMYJISIIMOHHBIX
MCCIICJIOBAHUSIX.

24.Pak — 00Jie3Hb T€HOMA.

25.'ennas Tepanusi: METOIbI M TIEPCIICKTUBHI.

26.MonexyssipHas OMoJIOrusl BUpyca MMMYHOAE(PUIIMTA YeJIOBEKa.

27.Texunonorusi pekomOnHanTHbIX JJTHK.

28.KionnpoBaHue )KMBOTHBIX: TEOPHUS U MTPAKTHKA.

29.TpaHcreHo3s: Hacrosee U Oyayliee.

30.Muxkpookpysxenue JJHK u Ouonornueckue vachl.

31.Anomnro3: MOJICKYJIAPHBIC U KIICTOUYHBIC MCXaHU3MBI.



32.IMmyHONIOTHYECKAS TAMSITD.

33.MeMOpaHHBIH TPaHCIIOPT.

Kpurepuu ouenku pedepara:

- 100-86 6anoB BBICTABIISIETCS] CTYJEHTY, €CIM CTYJEHT BBIpA3HJl CBOE MHEHUE
no cGopMyIupoBaHHON MpobieMe, apryMeHTHUPOBall €ro, TOYHO ONPEIEIUB €e
coAepKaHWe W cocTaBisiromve. [lpuBeneHbl JaHHBIE OTEUYECTBEHHOM U
3apyOeKHON JTUTEpPaTyphl, CTATUCTHYECKUE CBEACHUS, MHGOPMAIIUS HOPMATUBHO-
npaBoBOro xapakrepa. CTyIEHT 3HAaeT M BIAJACET HAaBBIKOM CaMOCTOSTEIbHON
UCCJIEIOBATENBCKOW pabOThl MO TEME HCCIENOBAHMS; METOJaMU W TIpHeMaMHu
aHaIM3a TEOPETUYECKUX W/WIM TMPAKTHUYECKUX AacCleKTOB H3ydaeMoil 00JacTu.
DaKkTUYECKUX OIIMOOK, CBSI3AHHBIX C MOHUMAHUEM MPOOJEMBbI, HET; Tpaduiecku
pabota odopmiieHa TPABUIBLHO

- 85-76 - OamioB - paboTa XapaKTEpPU3YETCS CMBICIOBOM IEIbHOCTHIO,
CBSA3HOCTBIO U MOCTEA0BATEIbHOCTHIO U3JIOKEHHUSI; JOMYIIeHO He OoJiee 1 ommOKu
npu OOBSICHEHWH CMBICIA WU cojaepxkaHusi mpoOiembl. Jlis aprymeHTaruu
MIPUBOJIATCS JTaHHbIC OTEUYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[IpoaeMOHCTPUPOBAHBl HCCIIEIOBATEIILCKUE YMEHHS W HaBbIKA. PaKTUUECKHUX
OIIMOOK, CBSI3aHHBIX C TOHMMaHWEM TpoOseMbl, HeT. JlomylieHbl OjHa-IBE
omuOKu B 0(hOpMIIEHUU PAOOTHI

- 75-61 Gamnm — CTyIEHT MPOBOJWT JOCTATOYHO CAMOCTOSITEIIbHBIN aHaIu3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABIIAIONIMX MPOOJIEMbl; TOHUMAEeT 0a30BbIe
OCHOBBI UM TEOpPETHYECKOE O0OCHOBaHME BbIOpaHHOW TeMbl. [lpuBiieueHsbI
OCHOBHBIE UCTOYHHUKH TI0 paccMaTpuBaeMoit Teme. [omymieHno ve 6osee 2 ommbOok

- 60-50 GamnoB - ecnu pabora mpencTaBisieT COO0OM MepecKa3aHHBIN WU
MOJTHOCTBIO TIEPENMCAHHBIM HMCXOJMHBIH TEKCT 0€3 Kakux Obl TO HH OBLIO

KOMMEHTapHUeB, aHanu3a. JlomyImeHo Tpu uitu 6ojee Tpex OmrOoK.



Ipuioxenue 2

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHU S POCCUMCKON ®EJEPAITN
denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIET0 00Opa30BaHUs

«/la1bHEeBOCTOYHBIN (eaepabHbI YHUBEPCUTET
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MMacnopt ®OC

Kon u popmyuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHHUA KOMIETEHMH

OIIK-5 TOTOBHOCTD K
UCTIOJIb30BaHUIO0  OCHOBHBIX
(U3BUKO-XUMHUYECKUX,

MaTeMaTHYECKUX ¥  WHBIX

€CTECTBEHHOHAYYHBIX
MOHATUA M METOJOB IpHU
pemeHnmn

HpO(l)CCCI/IOHaJ'IbeIX 3aga4

OcHoBHbIE MIPUHIIUIIBI paboTsI c
3Haer HYKJIIGMHOBBIMU ~ KHCJIOTAMH U aHalu3a
9KCIIPECCUH FE€HOB

[IpoBomuTh  OYHMCTKY M OCaXKIECHUE
HYKJIEHHOBBIX KHCJIOT. [Tonmnmepasznyro

VYwmeer
nenHas peakuro. [ enb-amekrpodopes.

MetonamMu  MOJEKYyJIspHOM  OHOJIOrHUH,
Bnageer | HaBblkaMu palbOThl Ha CHELMAIU3UPOBAHHOM
000pyI0BaHUU.

IIK-5 roroBHOCTH K
OLIEHKE pe3ynbTaToB
1a00paTOPHBIX,
WHCTPYMEHTAIbHBIX,
[1aTOJI0T0-aHATOMHYECKUX U
MHBIX UCCIIENOBAHUN B LIEIIAX
pacmo3HaBaHUS ~ COCTOSHUS
WIK YCTaHOBJEHHS (akTa
HAIAYUS WM OTCYTCTBHS
3a0071€BaHUs

MCpOHpI/IHTI/IH, BBOJUMBIC B TIIOCIICOHHC
roabl B 3ApPaBOOXPAaHCHHUEC B DSKOHOMHUYCCKU

Pa3BUTHIX CTpaHax MUpa, o
IPOrHO3UPOBAHUIO 3/10pPOBbS, JTUATHOCTUKE U
3HaeT JEYCHHUI0, CBSI3aHHBIE C  MOJICKYJSPHOM

TE€HETHKOM M TEHOMHKOM M BKIIIOYAIONINE B
ceOsi COBpEeMEHHBIE METOJI MOJEKYISIPHON
TeHETUKH n TE€HOMUKH (mampumep,
MIOJITHOTEHOMHBIN aHaJIU3 U TIP.)

[Tons3oBatbcs COBPEMEHHBIM
0bopynoBaHUEM u peareHTamy,
UCIIOJIb3YEMBIM B J1a00OpaTOpHsiX, B KOTOPBIX

YmMmeer pabotatloT ¢ TeHOMHOM  uHpopMaruen

YeJIOBEKA:  MPOBOJST PAHHIOK HUArHOCTHKY
U TPEJCKa3bIBAIOT PUCKA BO3HUKHOBEHHUS U
Pa3BUTHS TEHETHYECKUX 3a00JI€BaHUMA

HaBbikamu  ocyliecTBiI€HHsS — KOMILJIEKCa
MEpONPUATHI, HANPABICHHBIX HA BbBIABICHUE
TEHETUYECKUX 3a00JIeBaHUM, WX PAHHIOKO

Brnaneer N
JIMarHOCTHUKY, BBISIBJICHUE NPUYUH U YCIOBUU
WX BO3HMKHOBEHHUS M Pa3BUTHA, a TaKKe

meronamu 1P, cekBenuposanus JJHK u mp.
TIK-13 crnocoOHOCTH COBpeMeHHOC COCTOAHHMEC HAYYHBIX H
K OpTaHM3aIIH u MEIUIMHCKHAX TIOJIXOJ0B M TEHIACHIIMU B
TIPOBEICHUIO Hay4HBIX 3nact pa3BUTHHA COBPEMEHHBIX METO/IOB
WCCIIETOBAHUM, BKJTIOYAst MOJICKYIIAPHON oromnornu (Hanpumep,
BHIOOD HeTn u MOJTHOTEHOMHBIM  aHalM3 W Op.) A

bopMyITHpOBKY 3ajay, NPUMEHEHHUS B MEJIUIIHE.

IIJJAaHUPOBAHUE, noa6op PaGorath ¢ coBpeMEHHONM  Hay4yHOMU

aJIcKBaTHBIX METOJOB, cOOD,
00paboTKy, aHamu3 JaHHBIX
u myoIuIHOe 170'¢
NPEICTaBICHHE C  Y4E€TOM
TpeboBaHMit
UH(POPMALIMOHHOM

JUTEpPATypol MO MEIMIMHCKOM U oOuien
MOJIEKYJIIPHOM T€HETUKE U TEHOMHUKE, a TaKKe
Ymeer ANIEKTPOHHBIMU pecypcamu ceTu «MHTepHeT»
10 JaHHBIM HampaBlieHHsM. Omnpenenarb
BO3MOKHOCTh TMPUMEHEHUSI TeX WA HHBIX
METOJIOB TCHOMHON MEAHMIMHBI B aKTyaJIbHOM




0€e30I1aCHOCTH

MPAKTHKE 3JPaBOOXPAHEHHUS

CoBpeMEHHBIM 00opyI0BaHUEM u
peareHTamu, HCIIOJIb3YEMBIMHU B
naboparopusx, UMEIOIIUX hi (i (o} C
Brnageer | MOJEKyISpHBIM — aHAIM30M: IIPOBOJAT
PaHHIOK JHMAarHOCTHUKY M IPEICKa3bIBAIOT
PUCKH BOSHHUKHOBEHHMSI 3200JIEBAaHUI B CBSI3U C
MOJIEKYJIAPHBIMU HapYyLICHUSIMHA
CoBpeMEHHOE  COCTOSIHME HAYYHBIX U
MEJUUMHCKUX TOJXOJ0B U TEHJEHLUUHU B
raer pa3BUTHHA COBpPEMEHHBIX METOJIOB
MOJIEKYJIIPHOI Ounonoruu (nampumep,
MOJIHOTEHOMHBIA ~ aHaNu3 W 0p.) s
IPUMEHEHUS B MEIULIMHE.
[TK-12: TOTOBHOCTH K . =
PaGorath ¢ CcOBpeMEHHON  Hay4yHOM
OpraHu3alu u . N .
JUTEPATypor 1O MEIUIMHCKOW U oOmen
OCYIIECTBIICHUIO .
MOJIEKYJIIPHOM T€HETHKE U TCHOMHUKE, a TAKKE
MPUKIIATHBIX u
AJEKTPOHHBIMU pecypcamu cetu «MHTepHET»
MPAKTUYECKUX TMPOEKTOB U Ymeer
. [0 JaHHBIM HampasieHusM. OnpenensaTh
WHBIX  MEPONPUATHHA  TIO
BO3MOXHOCTh NPUMEHEHHS TE€X WJIH HWHBIX
U3YYEHUIO OMOXUMUYECKUX U . .
METOJI0B TEHOMHOW MEIMIIMHBI B aKTyaJbHOMN
(U3HOIOTHYECKUX
. MPAKTUKE 3IPAaBOOXPAHUEHUS
IpPOLIECCOB U SIBJICHHIA,
MPOMCXOMAIMX B  KIETKE CoBpeMeHHBIM 000pyIOBaHNEM u
yeoBeKa peareHTamu, HCIIOJIb3YEMBIMU B
nabopaTopusx, MMEIOIIIHNX hi (0 (6] c
Bnageer | MOJIEKYJISIDHBIM ~ aHAJIM30M: MIPOBOJSAT
PaHHIOK JHAarHOCTHKY M MPEICKa3bIBAIOT
PHUCKH BO3SHMKHOBEHHUS 3a00JI€BaHUI B CBSI3U C
MOJIEKYJIIPHBIMHU HapYyIICHUSIMHA
Kak npoBoaute 06a30Bble OMOXMMHUYECKHE
3naeT TeCThl (aHalMM3 KpPOBU, CIIOHBI W TIp.) C
HCMOJIb30BAHUEM  YEJIOBEYECKUX KJIETOK U
OMOJOTUYECKHX KHUAKOCTEH.
[IK-11: roTtoBHOCTH K
OopraHu3anmnu u Onpenenars 11eJIECO00Pa3HOCTh
OCYILICCTBJIICHUIO NPOBEACHUSA  TI'€HETHYECKOI'O aHajIn3a Hu
YmMmeer .
OPUKITATHBIX u T€HOMHOM TE€pallly B TE€X MJIM HHBIX ClIy4dasx
MMPAKTUYCCKUX TIPOCKTOB H BpaqeGHoﬁ NpPaKTHUKH.
WHBIX  MEPONpHUATHHA 1O
U3YYCHUIO OMOXMUMHUYECKUX U
(H3HOTOrHYECKIX [Inpoxum Hay4YHbIM KpYyro3opom,
MPOLIECCOB U SIBJICHHIA, OXBAaTBHIBAIOIMM COBPEMEHHOE COCTOSIHUE U
NPOMCXOMSIINX B  KIETKE TEHJCHIMM B  Pa3BUTHUU  MOJIEKYJIAPHOU
yeroBeKa: FEHETUKH, TEHETUYECKOW JUarHOCTUKU U
b
Bnaneer T€HOMHOH Tepanuu. Hasrikamu IS

OpraHM3alMK TUArHOCTUYECKUX MEPONPUATHN
B KJIMHMYECKOI 1abopaTopuu: rie nocTaBieHa
3a/a4a B3SATh HA BOOPYKEHUE TE€HETHUYECKHM
aHaJu3.




Ne | KoHtponupyembie O1ieHOYHBIE CpEICTBA -
n/n | Moxynu/ pa3aensi / Kopp! u sTamnsr HaNMEHOBAHUE
TEMBI JTUCIUTUTAHBI (dbopmupoBaHUs TEKYIIHH MIPOMEKYTOUHAS
KOMIICTCHITH KOHTPOJTb aTTecTalus
1 Pasnen 1. OIIK-5 3naet, ymeer, | Pemenue 3auer
1IK-5 BIIaJICET 3ajau, Bompoc 1 - 8
TK-13 TECTUPOBAHUE
IK-11
[IK-12 pedepar wim
TIPE3CHTIIHSI
2 | Pa3nmen 2. OIIK-5 3nHaet, ymeer, | Pemenue 3auyer
I1K-5 BIIAJIEET 3a1ad, Bompoc 9-16
1IK-13 TECTUPOBaHUE
1IK-11 pebepar wauM
1IK-12 TIpe3eHTI S
3 Pasnen 3. OIIK-5 3nHaeT, ymeer, | Pemenue 3auer
I1K-5 BJIAJCET 3aad, Bompoc 17-24
1IK-13 TECTUPOBaHUE
1K-11 pedepar nmm
1K-12 IPE3CHTIIHSI
4 | Pa3nen 4. OIIK-5 3uaer, ymeer, | Pemenue 3auer
IK-5 BJIAAEET 3aja4,
1K-13 TecTnposanue | BOMPOC 25-32
1IK-11 pedepar  uimm
1IK-12 TIpe3eHTIHs
5 Pasnen 5. [1K-5 3HaeT, ymeer, | Pemenue 3auer
I1K-13 BJIACET 3ajad, Bompoc 32 - 40
[K-11 TECTUPOBAHUE
I1K-12 pedepar umm
TPE3CHTIHSI
6 | Pa3men 6. OIIK-5 3naer, ymeer, | Pemienue 3auer
I1K-5 BJIaJIeET 3a7a4, Bompoc 40 - 82
I1K-13 TECTUPOBAHUE
1K-11 pedepar nmm
1IK-12 TIpe3eHTIHs
7 | Pazmen7. OIIK-5 3HaeT, ymeer, | Pemienue 3ader
I1K-5 BJIAJIEET 3ajad, Bompoc 49 - 56
1IK-13 TECTUPOBAHUE
1IK-11 pebepar  umm
1K-12 TIpe3eHTIHs




IIkana oneHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH

Kox m ¢opmynnposka
KOMIIeTeHII U

Jrtanbl GOpMUPOBAHUS KOMIETEHIINN

KpUTEpPUH

nokasarTejamu

OIIK-5 rortoBHOCTH K OcHOBHBIE NPUHIUIBI | 3HAHUS OCHOBHBIX MOHSTUH IToka3biBaeT
HCITOJIb30BAHUIO 3HACT pa60T},1 C  HYKJIICMHOBBIMH MOJICKyJI;IpHOfI Oouosioruu, CTPYKTYHPOBAHHBIC 3HAHUC
OCHOBHBIX ¢buzuko- | (MOPOroB | kupcmoTamu " aHaM3a | METOJ0B MOJIEKYJIIPHOM | OCHOBHBIX METOJO0B, NOHSITHI
XAMHYECKHX, 13171 SKCIIPECCHHU TeHOB OMOJIOTHH, METOZOB PadOTHI | MOJIEKYJISIPHONH OMOJIOTHH
MaTEeMaTUYECKHUX U | yPOBEHB) c OMOIOTMYEeCKUMHU
HWHBIX 00BbeKTaMHU
€CTECTBEHHOHAYYHbIX [IpoBoaUTh OYHCTKY H YMenue MIPOBOJIUTH CaMocCTOSATENBHO MPOBOJUT
MOHSATUA U  METOJIOB OCaXJICHUE HYKJICUHOBBIX | BBIICJICHUE  HYKJICHMHOBBIX | OUHCTKY, OCaXJICHHE
npu peLIeHn KHCJIOT. [TonumepasHyro | KUCIOT, MIPOBOJIUTh | HYKJIEMHOBBIX KHCJIIOT,
npodecCHOHATBHBIX (Hg(l;/[;;; LernHass  peakuuioo. ['enb- | moaumMepasHyio LIETTHYIO | OCYIIECTBIISIET relb-
3a/1a4 HyTH1i) anexTpodopes. peaKkIuio, relib- | NeKTpodopes.
anekTpodopes U JApyrue
METO/IbI paboThI c
MOJICKYJIAMH.
Merogamu MOJIEKYISIPHOM HaBeiku B obOnactu CamocTosTenbHO paboTaeT
OMOJIOTHH, HaBBIKaMU PabOTHI | MPOBEICHUS pa3siIu4YHbBIX | Ha CIIETHAIIN3UPOBAHHOM
BIIAJIEE | Ha CIeIMaTH3HPOBAHHOM | METOJOB MOJIEKYJISIPHOH | 000pyI0BaHUH,
T 06OpY/IOBAHNH. OMOJIOTHH, HaBBIKM PAa0OTHI | CAMOCTOSITEIHHO MIPOBOJIUT
(BBICOKH Ha  CHEUMAJU3UPOBAHHOM | METOAUKH Uil  PEIICHUS
i) obopyoBaHUM C | mpodeCCHOHABHBIX 3a/1a4.
MIPUMEHEHUEM METO/IOB
MOJICKYJISIPHON OMOJIOTHH
[IK-5 roTOBHOCTH K OLEHKE 3HAeT Meponpusitusi, BBOJIUMBIE B 3HaHUE  MEpONpPUATHH, CTpyKTyHpOBaHHbIE 3HAHUS
PE3YJIbTATOB J1a00PaTOPHEIX, (ToporoB | MOCIEIHUE TOBI B | BBOJUMBIX B | IO MEPOTIPHUATHSIM BBOJIUMBIMHU
E:;gﬁzroe_i;ﬂ?;f:;’ecmx o | bt 3/[PaBOOXPAHEHHE B | 3/lpaBOOXpaHEHNUE B |B 3IpaBOOXpPAaHEHUE B
WHBIX  HUCCIIEIOBAaHHH B ypOBeHB) YKOHOMHUYECKHU Pa3BUTHIX OKOHOMHUYCCKHU Pa3BUTHIX | SD(KOHOMUYCCKH Pa3BUTHIX




HEeTX pacrio3HaBaHus
COCTOSTHUS W
YCTaHOBJICHHS (akra
HAJIMYUS WIA  OTCYTCTBUSA

3a00/1eBaHus

CTpaHax MUpa, o
IIPOTHO3UPOBAHUIO 310POBBS,
JUArHOCTHUKE U  JICYECHHUIO,
CBA3AHHBIC C MOJIEKYJIIPHON
FCHETUKOM U TI'C€HOMHMKOM U

CTpaHax MUpa, o
MIPOrHO3UPOBAHHIO

3II0POBbSI, JHATHOCTHKE H
JICUCHHUIO,  CBSA3aHHBIC C

MOJIEKYJISIPHOM T€HETUKOU U

CTpaHax MUDA, o
IPOTHO3UPOBAHUIO  3/I0POBbS,
JMAarHOCTUKE W JICUCHMIO,

CBA3AHHBIE C MOJEKYJISIPHOU
T€HETUKOM W TE€HOMHUKOU U

FEHOMHUKON U BKJIIOY ue | BKJIIOY " B s
BKIIOYAIOLLIHE B ceBs | TEHOMHUKO KJIFOYAKOIIHNE JIIOYAKOIINE ced
B cebs COBPEMEHHBIE | COBPEMEHHBIE METO/IbI
COBPEMEHHbBIC METO/IbI . .
N METO/IbI MOJICKYJIIPHOM | MOJIEKYJISIPHOW TE€HETHKH U
MOJICKYJIIPHON T'E€HETUKH U
FEHETUKM W IE€HOMHUKH | TCHOMUKHU (Hampumep,
TCHOMHKH . (Hanpumep, (manpumep, MOJIHOTEHOMHBIN aHAJIU3 U TIp.)
HOJIHOTCHOMHBIA ~ aHAIU3 M | [ogHOreHOMHEBIA AHATH3 W
mp.) mp.)
[Tonb30BaTbCsi COBPEMEHHBIM YMeHHsT  UCIOJIb30BaTh Cnocoben u rOTOB
000pya0BaHUEM 1 | COBPEMEHHOE UCIIOJIb30BaTh ~ COBPEMEHHOE
pEareHTaMHu, HUCIIONb3yeMbIM nabopaTopHOe naboparopHoe 000pyAOBaHUE,
B 1a6OPATOPUSX, B KOTOPBIX obopyoBaHue, UCII0JIb30BATh PaHHIOIO
yMeer | pabOTAlOT ¢ TEHOMHOM UCII0JIb30BaTh PaHHIOKO | TUArHOCTHKY JUTSL
o MarHOCTHUK 751 | IpefcKa3aHus HCKOB
(mpoasu | MHOpMaLueH yesnoBeKa: | ! y 5 pel P
. NpeICcKa3aHus PHUCKOB | pa3BUTHUS T€HETUYECKUX
HYTBIN) TIPOBOAT PaHHIOIO .
pa3BUTHUS TEHETHYECKUX | 3a00sIeBaHUM
JINAarHOCTHKY " N
3a0oneBaHui
MPEACKA3bIBAIOT PUCKH
BO3HUKHOBEHHSI M PA3BUTHUS
reHeTUYeCcKuX 3a00JIeBaHUN
HaBbikamu  ocymiecTBieHus HaBbix o Crnocoben MIPOBECTHU
KOMILIEKCA  MEPONPHATHH, | OCYHIECTBICHUIO KOMIUIEKCA | KOMILIEKC MEpONPUATHIA
HamnpaBJIEHHBIX Ha MepOHpHHTI/Iﬁ, HammpaBJICHHBIX Ha BBIABJICHUC
BIAJCC | oo apiIeHMe renernueckux | HAPABICHHBIX Ha | TeHETUYECKUX  3a00JeBaHuil,
T .
( 3260MeBAHMI, HX PAHHIOK BI)I6$IBJ'I6HI/IC TEHETUYECKUX | UX PAHHIOK  JIHarHOCTHKY,
BBICOKH 3a00JIEBaHU, WX PAHHIOK | BBISIBJIECHUE IPUYMH U YCIOBUU
N JTUAarHOCTHUKY, BBISIBIICHHE ’ p p Y
i) . JUAarHOCTHKY,  BBISBIICHHE | X BO3HUKHOBEHUS "
NpUYMH U YCIOBHUM  HX

BO3HUKHOBEHHUSI M Pa3BUTHS,
a Ttakxe w™erogamu IIIIP,

OpUYMH U YCIOBUH  HUX
BO3HUKHOBEHHUS U Pa3BUTHS,

pa3BUTHA, a TaK)Ke METOAAMU
[II1P, cexBennpoBanus JJHK u




cekBennpoBanug JHK unp. | a Ttaxxke wmeromamu IILIP, | mp.
cexsenuposanus J1HK u mp.
Kak mnpoBoauts 6a3oBbie 3HaHue 0a30BbIX CTpyKTyupOBaHHbIE 3HAHUS
IIK-11:~ rotopHocts K 3HACT | OMOXUMHYECKHE TECTHI | OMOXMMHUYECKUX TECTOB C | OCHOBHBIX  OMOXHMHYECKHX
ggﬁ;ﬁﬁiﬂm " (l'[f)pOFOB (aHanmu3 KpoOBH, CIIOHBI U MIP.) | UCIIOJIB30BAHUEM TECTOB C  HCIOJIb30BaHUEM
NPHKTAIHEIX u | b c WCIIOIb30BAHUEM | YEJIOBEUECKUX  KJIETOK U | YEJIOBEUYECKHUX  KJIETOK |
NPaKTHYECKUX TPOEKTOB M | YPOBEHB) | UEJOBEUECKUX  KIETOK U | OMOJOTMYECKHUX KHUAKOCTEH | OMOJOTMYECKHX KHUIKOCTEH
MHBIX ~ MCPONPHSTHH IO OMOJIOTNYECKUX KUIKOCTEN.
Eque}mm (ﬁ;ﬁﬁgggggi Onpenenstsb YMmenue BBISIBIISITH CriocobeH ¥ BBIABISET
poLCCcCOB W sBCHi, 1eJ1eco00pa3HOCTh 1eJ1€CO000Pa3HOCTh 1eJ1€C000Pa3HOCTh
NPOMCXOAAIMX B  KJIETKE yMeeT | MPOBEACHUS T'EHETHYECKOTO | MPOBEACHUS T€HETUYECKOrO | MPOBEACHHUSI  T'€HETUYECKOTO
4eNOBeKa; (npoziBu | aHanu3a u F€HOMHOMU | aHanIM3a u IF€HOMHOM | aHAJIU3a U T€HOMHOW Tepanuu
HYTBII) | Tepamuu B TE€X WM UHBIX | TEpalMd B TeX WIM HUHBIX | B TE€X WIM HHBIX CIydasx
cIIydasix BpaueOHOM | ciayyasx BpaueOHO | BpaueOHOM MPaKTUKH.
MIPaKTUKU. MPAKTHKU.
[upoxum Hay4HbBIM HaBpik B opranuzanuu Opranusyer
Kpyro30poM, OXBaThIBAIOIIUM | THArHOCTUYECKHIX JTUArHOCTHYECKHE
COBPEMEHHOE COCTOSIHUE€ | | MEPOIPUSITHI B | MEPOIIPUATUSA B KIMHUYECKOU
TEHACHIIMM B  Pa3BUTHH | KIMHUYECKOH maboparopuu: | maboparopuu: rie MOCTaBJIeHA
MOJICKYJISIPHOM TEHETUKH, | TIe  TIOCTaBJEHA  3ajlaya | 3ajJada B3ATh Ha BOOPYKCHHUE
BJIaJIC€ | FTEHETUYECKOM JIMarHOCTHKHU | B3ATh ~ HAa  BOOPY)KEHHE | TCHETUUECKUIN aHAIM3.
T 51 T€HOMHOMU TE€panuu. | FEHETUYECKUN aHAJIN3.
(BricOKM | HaBblkaMu A opraHu3aiuu
i) JTUarHOCTHYECKHUX
MEPONPHUATUI B KITUHUYECKON
nabopaTopuu: rje
MOCTaBJI€HA 3a/aya B3ATh Ha
BOOPY)KEHUE TI'€HETHYECKU
aHaJIN3.
[K-12:  roroBHocts K 3HAeT CoBpeMEHHOE  COCTOSIHUE 3HaHME  HAy4YHBIX | CTpyKTyHpOBaHHbIC 3HAHHUS
glg ;?111{2:?31}1?:11410 " (HOpOFOB HAYy4YHBIX W MCIOUIUMHCKHX MCOUIUHCKHUX IIOOXOOA0B H | B HN3y4YCHUHN HAy4YHBIX u
HHKTAHEIX o | It HOAXOJOB M TEHAeHIMU B | TEHICHIMM B  Pa3sBUTHU | MEAUIMHCKUX  IOAXOJOB H
IPAKTUYECKUX IIPOCKTOB U ypOBeHB) pa3ButTun COBPEMEHHBIX COBPCMCHHBIX MCTOAOB | TCHACHIIMHU B pa3BUTHU




MHBIX  MEpONPHUATHHA IO
U3y4YEHUIO OMOXMMHYECKUX
17 (hU3NOIOTHYECKIX
MPOLECCOB U SBJICHUH,
NPOUCXOJSIIMX B  KICTKE
YeII0BeKa

METOJIOB MOJIEKYJIIPHOU
OuoJIOTHH (mampumep,
IOJJHOT€HOMHBIN ~ aHalu3 H
Ip.) i TpPUMEHEHUs B
MEJULIUHE.

MOJICKYJISPHON OMOJIOTHH.

COBPEMEHHBIX METO/IOB
MOJICKYJISIPHOU OMoJIoTHH

Paborate ¢ coBpeMeHHOM Ymenue  pabortatb  C CamocrosTenbHO paboTaer ¢
HAYYHOH JIHTEpaTypoil 1o | COBPEMCHHOI HAy4YHOH | COBPEMEHHOM HAay4YHOU
MeTMUMHCKOH  m  ofmeii | TATEPATYPOH [0 | JIUTEPATYPOH MO MEMIIMHCKOH
. MEIUMIMHCKOM M oOmei | u  oOmeld  MOJEKYyIspHOM
MOJIEKYJISIPHOM TIe€HeTHKE U .
MOJIEKYJIIDHOM T€HETUKE U | TEHETUKE U T€HOMUKE, a TaKXKe
TCHOMMUIKE, a TaKXKe | renomure, a TaKXe | 3JeKTPOHHBIMU pecypcamu
ymeer | YICKTPOHHBIMH — PCCYPCAMH | ynexTpoHHBIME pecypcamu | cetn «HTepHeT» 1Mo JaHHBIM
(mpoaBu | cetu «HTEepHET» o | ceTH «MlHTepHeT»  mo | HanpasieHusAM.  OnpenensaTh
HyTI;Iﬁ) JaHHBIM HaIpaBJICHUSIM. JOTAaHHBIM HaIpaBJICHHUAM. | BOBMOKHOCTb IPUMCHCHUS TCX
Ompesens it BO3MOKHOCTD Onpenensars BO3MOXKHOCTb | WJIM UHBIX METOAOB I'€HOMHOMU
NpUMEHEHMs Tex Hu mebrx | WPAMCHEHWS TEX WIM MHBIX | MEJMLMHBL B aKTYyalbHOH
. | MeTo10B IeHOMHOM | paKTHKe
METOJI0B T€HOMHOM .
_ | MEeIuIuHBL B aKTyaJIbHOM
METMUMHBL B aKTYAIBHOH | poapryye
TIPaKTUKE 3]PABOOXPAHUCHUS | 371paBOOXPAHHCHHUS
CoBpeMEHHBIM HaBpik B pabore cC IIpoBogut PaHHIOIO
o60pyﬂ0BaHHeM u | COBPEMCHHBIM AUArHOCTUKY 3a00JIeBaHUH,
pearenTamu, 00opyI0BaHUEM U | Pa3BUBAIOLIUXCSI B CBA3U C
HCTIOIb3YEMBIMH B | pearenTamu, MOJIEKYJISIPHBIMU
Bz | 1a60paTopuAX, MMEIOIIHX I/ICgOJ'IIByeMBIMI/I B | HApYUICHUSIMU
1a0opaTopusax, HMEIOIINUX
T D1 (53 (0] C MOJICKYJISIPHBIM patop ’ m
JEeI0 C  MOJIEKYJISIPHBIM
(BBICOKM | aHaJIU30M: MIPOBOJAT
i) aHAJIN30M: MIPOBOAUTD
AQHHIOK JTMAarHOCTHUK u
p a y PaHHIOK [UAarHOCTUKY U
IIPEICKA3BIBAOT PUCKH | e neraspiBaroT pHCKH
BO3HMKHOBEHUS 3a00JI€BAHUN | posHUKHOBEHUS

B CBSI3U C MOJIEKYJISIPHBIMU
HapyIEeHUSIMU

3a00JIECBAHUNA B
MOJICKYJISIPHBIMH

CBiA3H C




HapyHICHUSIMU

IIK-13 CcocoOHOCTh K
OpraHHU3aliy U TPOBEICHUIO
Hay4YHBIX HCCJICTIOBAaHUH,
BKJIIOYAsl BBIOOp WeId |
(hopMyTUpPOBKY 3ajad,
IUIaHUPOBAHUE, noabop
a/IeKBaTHBIX METOJIOB, cOOp,
00paboTKy, aHaIH3 JaHHBIX

u myoIMyHOe ux
IpeacTaBlIeHHe C  y4eToM
TpeOoBaHUit
HHPOPMAITMOHHON
6e3omacHoCcTH

CoBpeMEHHOE  COCTOSIHHE

3Hanue COCTOSIHIE

CTpyKTyHUpOBaHHBIC 3HAHUS

HAay4HBIX M MEIMIMHCKMX | HAYYHBIX ¥ MEIULUHCKMX | B O0IacTH  COBPEMEHHBIX
NOOXOJOB W TCHACHIUU B noaxo40B M TCHACHIHMU B | HAYUHBIX n MCOUIIMHCKUX
3HaACT pasBUTHH COBPEMEHHbIX pa3BUTUU COBPEMEHHBIX | IOAXOJAOB W TEHICHIUU B
MIOPOTOB . i
( Op METOJIOB MoeKyApHoii | METONIOB MOJIEKYJISIPHOM | pa3BUTHH COBPEMEHHBIX
bIA OnoJIOTHH (Hanmpumep, | METOI0B MOJIEKYJIAPHOU
OnoJIOTHH (Hammpumep, .
YPOBCHB) . MOJTHOTEHOMHBIN aHanu3 | | OMOJOTHH (manpumep,
MOJIHOTEHOMHBIA ~ aHANU3 H .
np.) Uisi TPUMEHEHUs B | HOJHOTEHOMHBIN aHAIIK3 U TIp.)
Ip.) i TpPUMEHEHUs B
MEUIMHE. JUTSI IPUMEHEHUST B METUIIMHE.
MEIULIUHE.
Paborate ¢ coBpeMeHHOM YMenue paboTaTh CamocTosTenbHO paboTaeT
HAY4HOI JMTepaTypoil 10 COBPEMEHHOM HAY4YHOH | COBPEMEHHOMU HAy4YHOU
MedUMHCKOH M obmeii | THTEPATYPOR 1O | JIUTEPATYPOi O MEAULMHCKOH
N MEIUIIMHCKOW ¥ oOmed | u  o0med  MOJICKYJISApHOM
MOJICKYJISIPHOM TeHeTHKE | .
MOJICKYJIIPHOM TE€HETUKE M | TeHETHUKE M TeHOMUKE, a TaKXKe
TCHOMMUIE, a TakXKe | renomure, a TaKXe | DIEKTPOHHBIMU pecypcaMu
ymeer | JICKTPOHHBIMH — PDECYPCAMH | 5pekTpoHHBIMEH pecypcamu | ceTh «MHTepHET» M0 JaHHBIM
(mpoaBu | cetu «HTepHeT» 10 | ceTH «UuTepuer»  mo | HanpasieHusM.  Ompezaensier
HYTBIH) TAHHBIM HAIpaBJICHHUsAM. | JaHHBIM HaIpaBJIEHUSM. | BO3MOXHOCTh TPUMEHEHUS TEX
Onpenemsts  BO3MOXHOCTS | OTPEACIATE  BO3MOKHOCTE | HIIM MHBIX METOJOB I'€HOMHOI
MpHMeHeHH s Tex min mupix | PAMEHEHWS TEX HIN MHBIX | MEUMUMHBL B aKTyalIbHOM
. | METoI0B TEHOMHOW | TIPaKTUKE 37APaBOOXPAHECHUS
METOJI0B T€HOMHOM .
_ | MEIMIUHBL B aKTyaJbHOU
MCIUIHMHBL B aKTyalbHOU | pyayryke 3mpaBooxpaneHns
MPaKTHUKE 3paBOOXPaHEHUS
CoBpeMEHHBIM Haspix BIIAJICHUS CamocrosTensHo  paboTaer
06OpYIOBAHHEM 1 | COBPEMEHHBIM Ha COBPEMEHHOM
BIAJIEE | ooarerramu, obopynoBaHuEM U | 1abopaToOpHOM OO0OpPYAOBaHUH,
T peareHTamu, UCIIOJIb3YET HY>KHbIE
HCTIOTh3YEMBIMHU B
(BBICOKH HCTIOB3YEMBIMHU B | peareHTHI.
N naboparopusix, MMEIOIIINX
i) 1abopaTopusax, HMEIOIIHUX
AeNO  ©  MONEKYIAPHBIM | nony ¢ wojeky ApHBIM
AHATTA30M. HPOBOMAT | qpamp3oMm: HPOBOJIAT




PaHHIO JIHATHOCTHKY u
MIPEJICKA3bIBAOT PUCKH
BO3HUKHOBEHUS 3a00JI€BaAHUN
B CBSI3U C MOJEKYJISIPHBIMH
HapYIICHUSIMH

PAaHHIOIO OHArHOCTHUKY n

MPEICKA3bIBAIOT PHUCKH
BO3HMKHOBEHUS
3a00/1€BaHUi B CBI3H C
MOJICKYJISIPHBIMHU

HapyIIECHUSIMU




OueHouHbIe cCpeACTBA IS TEKYILIEH aTTecCTAlNU

KoHTpoabHbIe TecThbl MpeAHa3HAYEHBI ISl CTYJEHTOB, M3YYarONIUX KYypcC
«MoumnekymsipHast OUOTIOTHsI».

[Ipu pabote ¢ Tectamu mpeajaraeTcsi BHIOPATh OJIMH BapUAHT OTBETA U3 TPEX
— YeThIpeX MpeJIoKEeHHbIX. B TO ke BpeMs TecTbl MO CBOEH CIIOXKHOCTH
HEOAMHAKOBBL. Cpean MNpeIioKEHHBIX HMEIOTCS TECThl, KOTOPBIE COJEpXkKaT
HECKOJIbKO BapUaHTOB MPABWIBHBIX OTBETOB. OpAMHATOPY HEOOXOAMMO YyKa3aTh
BCE€ MPABUJILHBIE OTBETHI.

TecTbl paccuuTaHbl KaKk Ha WHAWBUIyaJIbHOE, TaK U HA KOJUIGKTUBHOE HUX
pemenue. OHU MOTYT OBITh UCIIOJIB30BAHBI B MIPOIIECCE U ayIUTOPHBIX 3aHATUH, U
caMoCTOsITeTIbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX JJIsI KOHTPOJISI 3HAaHUM B
MPOIECCE MPOMEXKYTOUHOM aTTecTaluy MPOU3BOAUTCA KAXKIbIM IPENOJIaBaTeIeM
WHIUBUTYaJIBHO.

PesynbTaTh BBITTOJTHEHUSI TE€CTOBBIX 3aIaHui OIIEHUBAIOTCS
IpernojiaBaresieM Mo MATHOAITFHOM MIKayie JUIsl BRICTABJICHHS aTTECTAIlMK WX TI0
CUCTeME «3adyeT» — «He 3ader». OIlleHKa «OTJIMYHO» BBICTABIISIETCS MpHU
paBUJILHOM OTBeTe Ha Oosiee yeM 90% mpenioKeHHBIX MPEenoiaBaTesieM TECTOB.
O1eHKa «XOpOIIo» — MPH IPaBUIBHOM OoTBeTe Ha Ooiiee ueM 70% TtecTtoB. OlieHKa
«YJIOBJICTBOPUTEIIBHO» — MpPH MNpPaBUIBHOM oOTBeTe Ha 50% mNpemioKEeHHBIX

OpJIMHATOPY TECTOB.

IIpumepHbIe TECTOBBIE 3aJAHUS

BAPHUAHT 1
1. IllenTuaHBIE CBA3H UMEKTCH B MOJIEKYJI€e
a. PHK
6. IHK
B. AT®

r. 0enka
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J. KHpa
2. IlenTuaHAaA CBSA3b 3aMBIKAETCS MEXKAY ATOMAMU:
a. yriaepo/a u yriepoaa
0. yriepo/ia u Kuciopoja
B. yriepoaa U azora
T. a30Ta ¥ a30Ta
3. lucyjipuaHble CBA3M Y4acTBYIOT B 00pa30BaHHUH
a. IEPBUYHON CTPYKTYpPHI OeJKa
0. BTOpUYHOM CTPYKTYpHI O€JKa
B. TPDETUYHOM CTPYKTYpPBI O€iKa
4. I'1aBHOI CTPYKTYPOH, onpeaessilonieid Bce CBOMCTBA 0€JIKOB ABJISIETCS
a. epBUYHAL
0. BTOpu4Has
B. TPETUYHAs
I. YeTBEPTUYHAS
5. Kakoii MeTo 00Jiblle BCero MOAXOAUT IS pa3jejieHus CMeCH OCHOBHBIX
U KHCJBIX 0€JIKOB?
a. nuddepeHmanbHoe yIbTpaleHTpUupyrupoBaHue
0. xpomarorpadus
B. ajiekTpodopes
I. Teb-(PUIbTPALIUS
6. IlenTua, cocTOosIMHM TOJBKO M3 OCTATKOB JHAMHMHOKAPOOHOBOM
KHCJIOTHI — JIU3MHA (MOJWJIH3UH) OyaeT
a. XOpOLIO pacTBOPMM B BOJAE€ M TpHU dJeKTpodope3e ABUTATBCA K
MOJIOKUTEIIBHOMY TOJIIOCY
0. XOpOoIIO pacTBOPUM B BOJE W IMpH IJIEKTpoPope3e IBUTATHCS K
OTPULIATEIBHOMY IOIOCY
B. HEPaCTBOPUM B BOJIE U IIPU IEKTPOPOpe3e 0CTaBATHCS HA CTAPTE.
7. Baxkneiimue GyHKuHMN 0e1KOB B KJIeTKe

a. ”HpOPMALIMOHHAS U PETYISTOPHAs
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0. cTpouTenbHas U (epMEHTaTUBHAS
B. DHEpreTUYecKasi U CTPOUTENIbHAs
8. Camoii mpocTOii 10 CTPOCHUIO AMUHOKHCJIOTOM SABJISACTCSH
a. AJIaHUH
O.[JIMIIUH
B. JEULINH
r. TpunTodan
9. Kakoii MeTox 00JibIlIe BCEro MOAXOMUT JJIS1 pa3jiejieHusi CMeCH KPYIHBIX
U MEJIKHX MOJIEKYJI Oesika ?
a. nuddepeHImanbHOe yAbTpaleHTpUPyrupoBaHme
0. xpomarorpadus

B. aekTpodopes

10. B ocHOBe 00pa3oBaHMsl NENTHIHBIX CBA3CH MeXKAY AMHHOKHUCIOTAMH B
MOJIeKYJIe 0eJIKa JIeKUT
a. HEpaCTBOPUMOCTb aMHUHOKHUCIIOT B BOJE
0. paCTBOPUMOCTh aMUHOKHCJIOT B BOJIC
B. IPUHLINI KOMILJIEMEHTapPHOCTH

I. HATM4YMe B HUX KapOOKCUIIBHON M aMUHHOM TPYIII
BAPUAHT 2

1. Yro aBasiercs pynkuueit PHK
a. peryJisiiys MPOLECCOB B KIIETKE
0. yyacTue B cuHTe3€ Oelka

B. YCKOPEHUE XUMUYECKUX PEaAKIUN

2. Monomepom /IHK siBasiercst
a. Ie30Kcupudo3a
0. a30TUCTOE OCHOBAHUE

B. HYKJICOTU
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3. boabuie Bcero IHK conepxkurcs B
a. KJIeTKax 3MujiepMuca cteos
0. MapeHXUMBI JIUCTA
B. (p;10AMBI
. KOPHEBOM MEPUCTEMBI
4. PHK otimuaercsi ot JIHK Tem, 4T0 B ee cocTaB BXOAUT Ypaluj BMeCTO:
a. aJiIcHUHA
0. ryaHuHa
B. TUMHUHA
T. IUTO3UHA
5. /Ise HuTH moJiekyJabl JHK coeauHsirloTest Apyr ¢ APyroM cJiexylomumM
THUIIOM CBSI3H:
a. KOBaJICHTHOMN
0. BOJIOPOAHOM
B. IIENITUTHOU
I. JUCYJIbPUAHON
6. IHK He BXOAUT B cOCTaB
a. MUTOXOHJIpUM
0. mIacTug
B. puboCcoM
I. JKTYTUKOB
7. IK30HAMH HA3BIBAKOTCSH
a) KOHIIEBbIE YYaCTKH T'eHa
0) (parMeHTHI reHa, HeCyIlue TeHETHUECKYI0 HH(POPMALIHIO
B) (hparMeHTHI TeHa, HE HECYIITUE TEHETUUECKYI0 HH(POPMAIIHIO

T') NOCJIEI0BATEIbHOCTH HYKJICOTUAOB MEXYy T€HaMH1

8. Ilpu cuHTe3e OesIKa KaKI0i AMHHOKHCJIOTE COOTBETCTBYET:

a. 1Ba Hykieoruaa JJHK
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0. Tpu Hykieoruaa JJHK
B. ueThIpe Hykneoruaa JJHK
I. pa3HBIM aMUHOKHCIIOTaM COOTBETCTBYET PA3HOE YHCIIO HYKICOTHIO0B
9. BbIpOKICHHOCTH N'€HETHYECKOI'0 KOJa 03HAYAEeT:
a. KQXIbIH TPUILIET KOJUPYET OJTHY aMUHOKHUCIIOTY
0. HE BCE TPUILIETHI KOJUPYIOT aMUHOKHUCIIOTHI
B. OZIUH TPUIUIET MOKET KOAUPOBATh HECKOJIBKO aMUHOKHUCIIOT
I'. KOJIOBOE 3HAUEHHE TPUILIETA MOXKET OBITh Pa3HBIM Y Pa3HBIX OPraHU3MOB
10. Tpumiiery LHHIIIA uPHK coorBercTByeT TpHILIET T-PHK
a. YYII
0.ITT
B.ITY
r.ITA

BAPHUAHT 3

1. Tpumierom, PHK, kotopwblii Bk/JI0O4Yaer B pudocoMe cHUHTe3 0eska ,
SIBJISIETCS
a. AAA
o0.ITT
B. LILILT
r.yyy
2. Penninkanus [JHK npoucxoaur B
a. mpodase
0. meTadaze
B. HHTep(dase
r. Tenodase
3. OJIMTOHYKJIE€O0TH/I, KOTOPBIH CJIYKUT «3aTPABKOI» JIJI CHHTE3a 0YepHei
nenu JIHK Ha3biBaercst

a. MTHUIIUaTop
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0. TepMUHATOP
B. JJMHKEP
T. IIpanMep
4. Penynummkanus JHK ocymecTBiisiercst MeToaoM
a. KOHCEPBATUBHBIM
0. MOTYKOHCEPBATUBHBIM
B. HexoHcepBaTuBHBIM
5. IIpouecc nepenucoiBanust uHpopmannu ¢ JJHK na PHK na3biBaercst
a. TpaHCIALUEn
0. TpaHCKpUIIIUEN
B. TPAHCAYKIIUEH
T. peIUIMKalHEN
6. KaxoBa posb Tpancnoptabix PHK B cunTese Geska ?
a. mepeHocsT reuerudeckyro nHpopmaruio ot JJHK x u-PHK
0. MEPEHOCIT TeHeTUYECKYI0 HH(OPMAIIUIO K MECTY CUHTE3a Oelka
B. IEPEHOCST aMUHOKHUCIIOTHI K MECTY CUHTE3a OeJika
7. Kakue u3MeHeHMsi B TpHUILJIeTe BbI30BYT HAMMEHbllee BJIUsIHUE Ha
MOJIeKYJIy Oesika
a. 3aMEHa MEPBBIX HYKJICOTHIOB B TPUILIETAX
0. 3aMeHa BTOPBIX HYKJIEOTHIOB B TPUILJIETaX
B. 3aMEHa TPETbUX HYKJIEOTHUOB B TPUILIETAX
8. Kakue msmenenuss moJsiekyuabl JIHK BbI30BYT HaMMeHbIIee BIUSHHE HA
MOJIEKYJIYy KOJAUPYeMOro ei 0esika
a. BBINAJICHUE OJHOTO HYKJIEOTHAA
0. BbINAJICHUE ABYX HYKJICOTHUIOB OAPST
B. BBINAJEHUE TPEX HYKJICOTUIOB MOIPSA
I. BBINAJIEHUE YETHIPEX HYKICOTUAOB MOAPSI
9. I'eHOMHKA 3TO HAyKa, KOTOpas,
a. U3y4aeT Iociaea0BaTeapHOCT! HyKi1eotn10B B JIHK yenoseka

0. HN3y4dacT IOCJIICA0BATCIIbHOCTHU HYKIICOTUIOB B I[HK JKUBBIX OPraHU3MOB
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B. cpaBHHBAET nocueaosarenbHocTr [JHK pasnbix nromei

I. cpaBHUBaeT nocnenosatenbHOCTH JIHK pa3sHbIX )KUBBIX OpraHU3MOB

J. U3YYaeT CBS3b MEXKAY F'€HaMH U KOAUPYEMBIMH UMU ITPU3HAKAMH
€. BEpHBI BCE OTBETHI

10. IIpubGop, ¢ MOMOMIbID KOTOPOr0 OCYIIECTBJIAIOT aHAJIU3 HYKJIE€OTHIHOM
nocjenoBareabHoctu JTHK, Ha3biBaeTcst

a. TEPMOLUKIIEP

0. CEeKBEHATOP

B. OMoaHanu3aTop

r. CnekrpodoTOoMeTp

BAPUAHT 4

1. IIpubop, ¢ mnoMOmBbI KOTOPOro ocyumecTBiasaT peakuuw [P,
Ha3bIBAETCS
a. TEPMOITUKJIIED
0. CEKBEHATOp
B. OMoaHanu3aTop
I. CIEKTpodoTOMETP
2. lTomumepasnas nenHas peaxkuus (IIL{P) ocHoBaHna Ha HCNOJIb30BAHMH
a. IHK-nmonmumepassl
0. repmocrabunbaol JIHK-mmonmmmepasb
B. 00paTHOM TPAHCKPHUIITA3BI
T. JIUTa3bl
3. IIpakruyecku mOJHAA paciiM(PpoBKa TeHOMA 4YeJIOBeKa Oblia
OCYIIIECTBJIEHA B
a. 1972 rony
0. 1997 rony
B. 2001 rony
r. 2004 rony
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4. Tonsa JHK, kotopasi koaupyeT 0eJIKM B TeHOMe YeJI0BeKa COCTaBJIsIeT
a) 100%
0) 90%
B) 50%
r) 10%
n) 5%
5. 'eHeTHYeckas KapTa OT/AEJbLHBIX JIIOJEil COBIAJAET HA
a. 5%
0. 50%
B. 90%
r. 99%
1. 99,9%
6. IlepBy1o pexkomOunanThyio JHK nmosxyuni
a Kopana B 1974 rony
6. bepr B 1972 rony
B. ['puddut B 1968 rony
r. Mromumic B 1997 rony.
7. Kakue pepMeHTHI Han00JI€e YACTO NPUMEHAIOTCH B T€HHOI WHKEeHEePUuH
a. IHK-a3a u mporeasa
0. Mrasa u perepTasa
B. IpOTEa3a M peBeprasa
r. JIHK-a3a u nuraza
1. IpOTeasa v Jurasa.
8. ®epmeHT, ocymecTBiAAOIMIE pa3pbiB moJekydabl JJHK B crporo
onpeaeJieHHbIX MeCTaX Ha3bIBaeTCs
a. JInrasa
0. peBepTasa
B. PECTpUKTa3a
r. JIHK-a3a

9. Ilepenocuuxkamu ""9y:xkux' reHOB B FeHHOH WHKEHEPHUHU ABJISIIOTCS:
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a. BUPYCHI
0. mIa3MuIbI
B. OakTepuodaru
T. BEpHBI BCE OTBETHI
10. Ha ckoJbko npumepHo kyckoB moJjiekyja JITHK, cocrosmas u3 40000
HYKJIEOTHJA0B Oyaer paspe3ana pecrpukraszoii  Ecorl, y3nawmeii
nocjenaoBareabHocTh TAATTIL?
a.2
0. 10
B. 100
r. 1000
10 BepHBIX OTBETOB — 5 OAILJIOB.
8 BepHBIX OTBETOB — 4 Oaia.

6 BepHBIX OTBeTa — 3 OaJa.

IIpuMepbI KOHTPOJIBHBIX PaldOT:

KourpouabHas padora Nel.

(1-3) BepHbl Jiu ciienyoime yTBep:KaeHus ?

1 Tlpu »snextpodopese B arapo3HoMm Trene oTaenbHble (parmentsl JHK
MUTPHUPYIOT CO CKOPOCTBIO, OOpAaTHO NPOMOPLMOHATIBHON HMX MOJEKYJISIPHON
Macce: 4eM KpYIIHEE MOJIEKYJIbl, TE€M CWIbHEE OHHU TOPMO3ATCS CIIOKHOU
IIPOCTPAHCTBEHHOW CETKOM TEJIsl U TEM MEJIEHHEE ITPOIBUTAIOTCS OT CTapTa.

2 ®epMeHTbHI, Ha3bIBAEMbIE PECTPUKTA3aMH, pPa3pe3al0T JIBYLENOUYCUHYIO
cnupains JIHK mo cnemududeckum mocieaoBaTeIbHOCTSAM, COCTOSIIMM, Kak
MIPABUJIO, U3 YETHIPEX-BOCHBMHU HYKIICOTUIOB, SIBIIIFOLIIUXCS MATMHIPOMAMHU.

3 IInmasMugHBIMH BEKTOPAaMH, HUCIOJIb3YeMBIMH TPH KJIOHUPOBAHUU, MOTYT
ObITh HeOosbmue Mosiekynbl JIHK, koTopbie conmepkaT YHUKaJIbHBIC CaWThI
pecTpuKUMU, 4yToObl BKIHOUUTH uyxkepoanyto JJHK, mMers cBoro Touky Hayana
perumkanuu JIHK, a Tak ke reH, cooOmaronfil KJIeTke yCTOHYUBOCTh K KaKOMY-

100 aHTUOMOTHKY.
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4 PacroyniouTe OJUTOHYKJIEOTHbl MO MOPAJIKY BO3pAaCTaHUs TeMIEpaTyphbl

IUIABJICHMUS:
AAATTGC GGG GCGCGCG AAAAAAAAAAAAAAA
TTTAACG CCC CGCGCGC TTTTTTTTTTTTTTT

S5  Yto momyuutcs mpu sMekrpodopese cmecu pparmentoB JJHK:

(T)150, (G=C)150 1 (T=A)150?

6 byner mu stor ¢parment JHK paspesarbcs pectpukrazamu EcoRI (5°-
GAATCC), Alul (5’-AGCT), Pstl (5-CTGCAG)? Ecau na, TO CKOJBKO
(GbparMeHTOB MOTY4YUTCS?

5'-AAGAATTGCGGAATTCGAGCTTAAGGGCCGCGCCGAAGCTTTAAA -3’
3’-TTCTTAACGCCTTAAGCTCGAATTCCCGGCGCGGCTTCGAAATTT -5

Figure 8-15 MBoC5: The Problems Book (© Garland Science 2008)

7 Jluneiinbiii pparment JIHK o6pabotanu pectpukrazoit Taql u nHanecnu Ha
anexkTpodopes, Ipu 3TOM MOAydnsid aBa 0sH1a. Ogun aBuraics B paiione 7 kb, a
BTOpoii B paiioHe 6 kb u mpu sTom ObUT B 11Ba pasa sipue NEPBOro. DTOT XKe
dparment [IHK o6pabGotaim pectpukrazoit Pstl m Tak >xe pasornamu Ha
anektpodopese. Ilpu 3ToM moNyduiaum JBa OJUHAKOBBIX MO SIPKOCTH OdHIA
pasmepom 9kb u 10 kb. Ilpu oGpabotke »toro ¢parmenta Taql u Pstl
OJIHOBpEMEHHO mToJry4daror Habop ¢parmentoB 3kb, 6kb u 7 kb, mpu sTom Ha
anekTpodopese caMmblii KOPOTKUM O3HJ] CBETUTCS sipue ocTalbHBIX. Heobxoaumo
MOCTPOUTH PECTPUKIIMOHHYIO KapTy dparmenTa JJHK.

8 Pacckaxure 0 KJIOHMpPOBaHWMM (PArMEHTOB T'€HOMA,  HCIIOJIb3YS
MIEPEUYNCIICHHBIC TEPMHUHBI U TI0-BO3MOKHOCTH TIOSICHSISI MX 3HAUCHHE

e Brigenenue JIHK

e Oparmenranus JJHK

e Pecrpukrasa

e Bekrop

e [Inazmuna

e JIumkue KOHIEBI

e [‘oMonoru4yHoe criapuBaHue

e Jluraza
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e PenoprepHbie reHbl

e VYCTOWYMBOCTH K aHTUOMOTHKAM

e Penoprepnsiii ren LacZ, B-ranakrosunasza, X-Gal
e (CeJIEKTUBHBIE CPEJIbI

e KileTouHbIE KIIOHBI

e bubanoreka KJIOHOB

e Omnpenenenne nepBuyHOM nocnenoparenbHocT JTHK

9 JIHK HexoTOphIX BUPYCOB MOMKET BCTpaumBaThbCsd B TEHOM XO3siMHA. Bbl

uccienyere cTpykrypy BcrpoeHHou JIHK ompenenennoro Bupyca. [ns 3TOro Bbl

nonyyaere ooOpasusl JJHK cBobognoro Bupyca m JIHK wu3 kierok xossuHa-

HOCHUTCJIA BUpPYCaA. 3Ty I[HK BBl THAPOJIHU3YCTC PCCTPUKTA3aAMU, HJII KOTOPBIX BaM

U3BECTHBI cailTel pecTpukiuuu (Puc. A). Jlanee Bbl pazuensieTe MNOJIyYEHHBIE

dbparMeHTbl IpU MOMOINU AJIEKTpodopes3a U BU3YyaATU3UPYETE MOIOCH (O3H/BI),

cootBeTcTBYytomue BupycHot [IHK, npu momomu CaysepH-0510T rubpuauzaiuu,

UCIIOJNB3ysd B KaueCTBE 30HAA pPAAUOAKTHUBHO-MEYEHHYIO BupycHyto JIHK.

PesynbpTaT nzo6paxken Ha puc. B.

[TormpoOyiiTe onpenennuTb, B KAKOM U3 OTMEYEHHBIX YYaCTKOB (a-€) MPOUCXOIUT

pa3phIB KOJIbLIA [P UHTErPALMA BUPYCa B TEHOM XO3s5IMHA.

(A) MAP OF VIRAL DNA (B) RESTRICTION DIGESTS
viral DNA EcoRI Hpall
virus  cell virus  cell

X cell DNA

integrated viral DNA

KounrpoabHasi padora Ne2.

Bgll
virus  cell

1. Mecto oOpa3zoBaHusi CyOBEIUHMI] PHUOOCOM, HAOJI0JIaéMOE€ B CBETOBOM

MHKPOCKOII, Ha3bIBACTCA
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(y »Dykapuor) u (y mpokapuot) -

rocaeaoBaTenbHOCTh Hykieotn1oB JIHK, kogupyromas onus noaunenTtu.

(DepMeHTI)I, Ha3bIBACMBIC ,  HPUCOCIHUHAIOT KaXKIAYIO

aMUHOKHUCJIOTY K cooTBercTBytonieir monekyine TPHK, oOpasys monekymy

['eneTnyeckuit KO Ha3bIBAIOT , IIOTOMY 4YTO OOIBIIMHCTBO

AMHWHOKHUCJIOT IPCACTABJICHO Oosee uem OJHHUM KOJOHOM.

katasm3upyeT cunte3 PHK-konuu na nenu JIHK B xo11e

mponecca, Ha3bIBACMOI'0O

CyOcTpaTom st hepMeHTa SIBJISTFOTCSI

J€30KCUPUOOHYKIe03uATpUdOChaThI.

[Iponiecc TpaHCKPUMIIIMK COCTOUT U3 CTAIUN: Y3HABAHUE ITPOMOTOPA,

OCYILECTBIISIEMOE , 00pa3oBaHue NepBoi TUIUPHON CBA3H

HNJIN , U TCPMHUHAIIMA.

Jl1s1 y3HaBaHUs IPOMOTOPA HEOOXOAUM G-(PaKTOpP, KOTOPbIA JUCCOLIMUPYET

IIOCJIC

cyoreaununa PHK-nonumepasbl obecrieunBaet npoyHoe

cBsizpiBanue ¢ JIHK.

B MMEIOTCS [1BA y4acTKa CBA3bIBaHMs MosieKyybl TPHK:

, i P-ygactok, ynepxuatomuii mosiekyny TPHK,

MIPUCOECIMHEHHYIO K PACTyIIEMY KOHIY OJMIIEITUAHOMN LEH, U

501041 A-y‘IaCTOK, HpellHaBHaquHBIfI AJI YACPKUBAHUA

Monekyasl TPHK, HarpyxeHHON aMUHOKHCIIOTOM.

OOpazoBaHue NENTUIHON CBA3M KaTaIu3upyeTcs (epMEHTOM ,
KaTaJIMTUYECKAs] aKTUBHOCTb KOTOPOU YITPABIIAETCS KPYITHOM MOJIEKYJIOU

pPHK, Bxoasuiei B cocTaB CyOBbeIMHUITBI PUOOCOMBI.
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12.  benku, Ha3piBaemble aKTOpaMu , CBSI3BIBAKOTCS CO -
KOZIOHOM B A-ydacTke pubOCOMBI, B pe3yibTaTe 4ero nentTuauiTpancdepasa
THIIPOJIU3YET CBA3b, KOTOPAsi COCAUHSET PACTYIIMHA NENTH]] C MOJIEKYJIOH

TPHK.

13.  Bo Bcex MpoKapHOTHYECKUX KIETKAX IMEPBYI0 AMHHOKHCIIOTY, C KOTOPOM
HaYMHAETCS JIF00ast 6eTKOBas MeTb, TOCTABISET MOJIEKYJa 0CO00M

, y3Harouen kogoH AUG u Hecyleil aMUHOKHUCIIOTY

(14-19) BepHbl 11 YTBEPKACHUS

14. MoauduimpoBaHHble HYKJICOTHU]IbI, OCOOEHHO YacTO BCTpPEYAIONIMECS B
monekyinax TPHK, oOpa3yiorcss B pesyiabTare KOBaJIEHTHOM MoJauduKaiuu
CTaHJAPTHBIX HYKJIEOTHUJIOB Iepell ux BkioueHneM B PHK-TpanckpunThl.

15. Kaxnpiit komruiekc amuHokucioTsl ¢ TPHK aktuBupoBaH He miis ero
NPUCOECIUHEHNS, a JJI1 MPUCOECINHEHUS OYePEeIHON aMHUHOKHUCIOTHI K pacTylieu
MTOJIMIIENTUAHON LIETIH.

16. I'maBHast QyHKIHS OOJBIION CyOBEIMHUIIBI pUOOCOMBI - CBsi3biBaHMEe MPHK
u paznuunbix TPHK; Manas cyOneaunuiia puO0ocoMbl KaTaiu3upyeTr oOpa3oBaHue
MENTUIHON CBS3H.

17. TlockoabpKy CTapTOBBIM KOJOHOM JiJIsl Hauajia cuHTe3a Oenka sBisiercs AUG,
TO METHOHMH OOHapyXKMBaeTCA TOJIbKO Ha N-KOHIAX TMOJMIENTHIHBIX IeTen
OEJIKOB.

18. B mo6om mecte npoitHou cnupanu JIHK o6pruno Tosnbko ogna nens JJHK
UCIIOJIB3YETCS KaK MaTpulla.

19. B kunerkax Oaktepuii Tpanckpunuuio PHK Bcex kimaccoB ocymiecTBisieT
PHK-nonnmepasa ogHOTO THma, TOra Kak B KJIETKaX 3YKapUOT HCIOJIb3YIOTCS
Tpu pasnbix tuna PHK- monumepas.

20. CxemaTuyecku u300pa3uTe JBa MPOTHUBOIOJIOXKHO HANPABJICHHBIX OMEpOHA
E. coli u TpanckpunTel ¢ 3THUX omepoHOB. O003HAUbTE KOIAUPYIOIIME LIETH,
MAaTpUYHBIE LENH, UX 5’ 1 3' KOHIIBI.

21. Pacckaxure o peryisiuun Lac onepona E. Coli
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22. llepeuncnuTe OCHOBHBIE JTambl JKCIOPECCUU MPO- U IYKAPUOTUYECKUX

T'CHOB.

KpnTeplm BBICTABJICHHUSA OLCHKHU CTYJACHTY Ha 3a49€TE

no JucuMiuIiuHe «MoJieKyJasipHasi OM0JI0THs»

OneHka YK3aMeHa

TpeGoBanus Kk cpOpMHUPOBAHHBIM KOMIIETEHMAM

«OTJIMYHO»

OrneHKa «OTIIMYHO» BBICTABISETCS CTYACHTY, €CJIM OH TITyOOKO U
IIPOYHO YCBOWJI IIPOIPAMMHBIM MaTepuall, HCYEPIbIBAIOLIC,
IIOCJIE0BATENBHO, YETKO M JIOTUYECKH CTPOMHO €ro M3J1araer,
YMEET TECHO YBS3bIBaTh TEOPUID C MPAKTUKOH, CBOOOIHO
CIIpaBJIAETCA C 3aJadaMM, BOIPOCAMM U JAPYTMMHM BHUAAMH
IIPUMEHEHHUs 3HaHWM, IPUYEM HE 3aTPYAHSAETCA C OTBETOM IIPU
BUJOU3MEHEHUM 3a/laHuii, HCIOIb3YeT B OTBETE MaTepuall
MOHOTpaUUeCKOr JIUTepaTyphl, MPaBUIHLHO OOOCHOBHIBAET
IIPUHATOE PELICHHE, BIIAJEET PAa3HOCTOPOHHMMM HAaBBIKAMHM M

NprueMaMH BBIIIOJIHCHUA MIPAKTUUCCKUX 3a1a4;

«XOopouIo»

OrneHka «XOpoIll0» BBICTABISIETCA CTYIEHTY, €CIH OH TBEPJO
3HAaeT MaTepuall, TpaMOTHO M IO CYIIECTBY M3JIaraeTr €ro, He
JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC,
MpaBUIBHO TPUMEHSAET TEOPETUYECKUE TOJOKEHUS TpHU
pElIeHH  MPaKTHUYECKHX BOMNPOCOB W  3a4ad, BIAJEET

H€06XOI[I/IMBIMI/I HaBbIKaMHU U IIPUCMAaMU WX BBITTOJTHCHUSA

«YHAOBJICTBOPUTCIIBHO»

OneHka «yAOBIETBOPUTENIBHO» BBICTABIISIETCA CTYIEHTY, €CIIU
OH MMEET 3HaHMs TOJIBKO OCHOBHOI'O Marepuasia, HO HE YCBOWI
€ro  JeTajel, JONYCKaeT  HETOYHOCTH,  HEJOCTaTOYHO
npaBWiIbHbIE  (OPMYJIHUPOBKM,  HApyIIEHHS  JIOTUYECKOM
IIOCJIEIOBATEILHOCTH B M3JI0’KEHUU IIPOrPAMMHOIO Marepuala,
UCIBITBIBACT 3aTPYAHEHUS IIPU BBINOJHEHUU IMPAKTUYECKUX

pabor;

«CHEYAOBJICTBOPUTECIIEHO»

OneHka «HEyNOBJICTBOPUTEIIBHO» BBICTABISETCS CTYICHTY,
KOTOPBI HE 3HAeT 3HAYUTEIBHOM YacTH IIPOrPAMMHOIO
MaTepHana, JIOIyCKaeT CYIEeCTBEHHbIE OLIMOKH, HEYBEPEHHO, C

OOJBIIMMU 3aTPYAHEHHUSIMH BBITIOJIHAET IPAKTHYECKHE PAOOTHI.
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