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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuumnuHa «MoneKkynspHble MEXaHU3Mbl XpaHEHUs, pealu3allud U Iepeaadu
HACJICCTBEHHOW WH(MOpMAIMKW» OTHOCHUTCA K JUCIHUIUIMHAM o0s3arenpHol dYactu broka 1.
Hucuumunel  (Monynu) IlpodunsHo-opueHTHpYyeMOro Moayns ydeOHOro IUTaHa OCHOBHOM
npodeccHOHaIbHONM 00pa30BaTeNbHON MPOrpaMMbl  BBICIIET0 OOpa3oBaHUS — IMPOTPAMMBI
MarucTparypsl 1o HampasjieHuto moarotoBku 06.04.01 buomorusi, HampaBiieHHOCTh (TIPOQUIIb)
oOpa3oBaTenbHOi nporpammbl «bruonHpopMaTiKa U CUCTEMHAsE OMOJIOTH», OYHO-3209HOHN (HOPMBI
00yJeHwusI.

JlucuuniuHa OmMpaeTcss Ha pe3yibraThl OO0ydeHus, cOpMUpPOBAHHBIE B paMKax Kypca
«CoBpeMeHHbIe TTPOOIEMBbI OHOIOTHNY, «DKOJIOTUS U Onopa3zHooOpasue», «XUMHSI U XUMUYECKHE
TEXHOJIOTUMNY, «BUOTEeXHOIOTUS».

Pe3ynprartel M3yyeHUs IUCLUIUIMHBI SIBJISIIOTCS OCHOBOM Ui M3y4eHUS IUCLMIUIMH U
npoxoxkaeHus: npaktuk: IlpakTuka mo npoduio npodeccuoHaIbHOM AesTenbHOCTH, HaydHo-
uccuenoBarenbckas padora, «OCHOBbI O€NIKOBOW M TEHHOW WHXeHepun», «Helponaykmy,
«MerareHomukay, «buoxumusy, «MeToabl COOPKU T€HETUYECKUX KOHCTPYKITHII.

1. Ilepevyenb MIaHMpPyeMbIX pe3yJbTATOB 00ydyeHHsi (00pa30BaTeIbHBIX Pe3yJIbTATOB)
Mo JUCHUIIHHE

ILeab0 OCBOCHUS MUCIMIUIMHBI SBIISCTCS U3YYHTh MEXAHH3MBI XPaHCHUS, peaH3aliyl U
nepesayy HacleACTBEHHOW MH(OpMAIINK, KOTOPhIE PEau3yIOTCS 3a CUET MAaTPUUYHBIX CUHTE30B Ha
MOJICKYJISIPHOM YPOBHE (DYHKITMOHHPOBAHUSI.

3agaveil OcBOEHUS NUCLUUIUIMHBI SABJISETCS CHOPMUPOBATH IEIOCTHOE MPEICTaBICHUE O
3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHUS >KHBBIX CHCTEM Ha MOJICKYJSIPHO-TEHETHYECKOM YPOBHE,
U3YYUTh: CTPOCHHE MAKpOMOJIEeKya OuomnoinmepoB ux uHpopmanunonusie pynkuuu (JHK, PHK,
Ocnkn); cOpPMUPOBATH y CTYASHTOB IIEJIOCTHOE BOCIPHUATHE O >KMBOH MaTepUU C CAHMHBIMHU
3aKOHOMEPHOCTSIMH ~ MOJIEKYJISIPHOTO ~ (DYHKIIMOHUPOBAaHUS M  CTPYKTYpHO-(GYHKIIMOHATHHOU
OpTraHM3aIy, 3aKOHOMEPHOCTAX MOP(OTCHETHYSCKUX peakiuii; (OPMUPOBATH TBOPYECKOE
MBIIICHUE, HCCIEeIOBATENIbCKUI TOAX0J K MPOPECCHOHANBHON JeSTENbHOCTH; pa3BUBATh
MOTPEOHOCTh B CaMOOOPA30BAaHUK U CAMOPA3BUTHH; CITIOCOOCTBOBATH TpaHC(OpPMAIMH TTEPBUIHBIX
npodecCHOHANBHBIX 3HAHUN U YMEHUI B HABBIKH.

B pesynbrare OCBOCHHS MPOTrpaMMbl MarmcTpaTypbl OOYYAOIIUKCS TOJHKCH OBJIAJICTh
CIEYIOIUMU pe3yibTaTaMyd OOy4YEHHS MO JUCHUILTHHE «MOJIeKynsapHble MEXaHU3Mbl XPaHEHUS,
peanu3anuy ¥ nepeaadd HacleACTBEHHON nH(opMmainuu» (B TaOauIe MpeicTaBiIeHO COOTHECEHUE
00pa3oBaTeNbHbIX pPE3YIbTATOB OOYYEHHS 1O JUCHUIUIMHE C WHIUKATOpAaMHU JIOCTHXKEHUS
KOMITETCHIIN ):

Komnerenmus u OO6pa3oBarenbHble Pe3yabTaThl AUCIUIIIMHBI
WUHIUKATOPBI €€ (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
JOCTHUKEHUS B
3HaeT yMeeT BJIaJCET
JUCLUIINHE

OIIK-2. CriocobeH TBOPYECKH HCMOJIb30BAaTh B MPO(PECCHOHATBHON IESITEeIbHOCTH 3HAHMS
(GyHIaMEHTAIBHBIX W MPHUKJIAIHBIX Ppa3JesioB JAUCHUIUIMH (MOAYNel), OIpeaesIstonx
HaIpPaBJIEHHOCTh MPOTrPAMMBI MAarUCTPATYPHI.

OIIK 2.1. 3naer OP-1 3naer
TEOPETUIECKHE TpaJULIUOHHBIE U
OCHOBEI, COBPEMEHHBIC METO/TBI
TpaIUIINOHHBIE U HCCIIEIOBAHUS B
COBpEMEHHBIC COOTBETCTBHUH C
METO/IbI npodunem
HCCIIeJOBAHMI B MOATOTOBKH;
COOTBETCTBUH c OP-2 3naer
HaIPaBJIECHHOCTHIO OCHOBHEIE ITOHATHS U




(mpoduniem)
[IPOrpPaMMBbI
MarucTpaTyphl.

oTpeeNeHus
JTUCIUTUTAHBI
npodus;

OP-3 3naer
MIPUHIIMIIBI
KU3BHEESATEIIBHOCTH
Ha TKAHEBOM,
CyOKIIETOYHOM,
MOJIEKYJISIPHOM
YPOBHSIX OpraHu3aIuu
OMOJIOTHYECKUX
CHUCTEM,;

OP-4 3Haer
COBPEMEHHBIC
po0JIeMBbI KJIIETOUHOM
Oouooruu,
[IUTOJIOTUH,
THCTOJIOTHH,
MOJIEKYJISIPHOM
OMOJIOTHH U OUOJIOTHH
pa3BUTHUS U
Pa3MHOXKCHUS;
OP-5 3naer
MEXaHHU3MBI
BOCIIPOU3BEICHUS,
XpaHeHus, TIepeayy,
JIEKOIUPOBAHUS U
peanuzanuu
HACJIEICTBEHHOU
nHpopmanuu B
CPaBHHUTEILHOM
ACTICKTE;

OP-6 3naer
CTPYKTYpHO-
(YHKIIMOHATIBHYIO
OpTraHHU3aIII0
MaTPHYHBIX MOJICKYII,
TeHETUYECKOTO
MaTtepuaia 1 OeNKoB,
a TaKke MEXaHU3MBI,

o0ecrnieunBaroIye
CTaOUIBLHOCTD U
TUTACTHYHOCTh
MaTPHYHBIX MOJIEKYJI,
MOJIEKYJISIPHBIC
MeXaHH3MBI
KHU3HENIEITCITLHOCTH.
OIIK 2.2. Criocoben OP-7 ymeer
TBOPUYECKH paboTaTthb C
UCIOJIb30BATh MHKpOIIpeTrapaTaMH,
CTienhaTbHbIe KOJIJICKITHOHHBIM
TEOpPEeTUYECKHE u MaTepuaaMH,
MPaKTHYECKHE CXeMaMu;
3HaHUS JUIst OP-8 ymeer




dhopmMupoBaHus
HOBBIX peuieHuin
IIyTeM HHTErpanuu
pa3IMYHbIX
METOINYECKUX
IIOJIXOJIOB.

aHAJTM3UPOBATh
COBpPEMEHHBIE
HAYYHBIC JOCTHKECHUS
B o0acTH
oOpaszoBaHus U
npouIs HOArOTOBKH,
BBIJICIISATh U
CHCTEMaTH3HPOBATh
OCHOBHBIE HJICH B
HAYYHBIX TEKCTaX,
pedeparax;
OP-9 ymeer
BBISIBIISITh
3aKOHOMEPHOCTH
KHU3HEIEATSITLHOCTH
Ha TKaHEBOM,
KJICTOYHOM,
CyOKJICTOYHOM H
MOJICKYJISIPHOM
YPOBHSX OpraHU3aIiN
OHOJOTUYECKHIX
CHCTEM;
OP-10 ymeer
CaMOCTOSITENTFHO WIIH
C TMIOMOIIIbIO
IpernoaBaTess
chopMyIUpOBaThH
COOCTBEHHYIO
MO3UIIHIO TTO
JIMCKYCCHOHHBIM
BOTIPOCaM, HMEIOIIIM
MHUPOBO33pPEHUYECKOE
3Ha4YeHHe, Mog00paTh
apryMEHTHI ¢ IO3ULIUU
HAYYHOTO
MHUPOBO33PEHUS,
OTUpasich Ha
aBTOPUTETHBIE
WUCTOYHUKHA
uHpOpMaInH;
OP-11 ymeer
JIOTHYECKHU BEPHO,
apryMEHTHPOBAHO U
SICHO CTPOHUTDH YCTHYIO
Y TINCEMEHHYIO peyb;

OIIK 2.3. Bnageer
HaBBIKOM
KPUTHUYECKOTO
aHaJIN3a U ITUPOKOTO
o0CYyKIeHUS
TpeiIaraeMbIxX
peLIeHui.

OP-12 Bnageer
METOJIaMHU U3YYCHUS
JKU3HEIEITCIIbHOCTH

Ha TKAaHEBOM,
KJIETOYHOM,
CyOKJIETOYHOM H
MOJIEKYJISIPHOM
YPOBHSX;
OP-13 Binaneet




HaBBIKaMH cOopa,
00paboTku, aHamM3a
M CHCTEMAaTH3aIUN
uHpopmanuu, a
TaK)Ke HaBBIKAMU
BBIOOpA METOJIOB H
CPEJICTB peIIcHUs
3a7a4;
OP-14 Bnaneer
METOJaMH 1
npueMamMu
OIIMCaHMUS,
UeHTU(UKAIUY,
KJ1accu(uKaum,
OMOJIOrHYECKUX
00BEKTOB,
nH(}OpMaAITMOHHBIX
TEXHOJIOTUH JJI
pelleHus] HayYHBIX U
npodeccnoHaTbHBIX
CUTYaI[MOHHO-
JIOTMYECKHX 3a/aY;
OP-15 Bmageer
HaBbIKaMU pabOThI U
MIPUMEHEHUS B
o0pa3oBatenbHON U
Hay4JHO-
HCCJIEI0BATEIbCKOM
JEATEIbHOCTH
COBpPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH.

2. O0beM JUCHUILUIMHBI B 3a4eTHBIX €IMHHIIAX C YKa3aHHEM KOJHYeCcTBa
aKajeMH4YeCKHX 4YacoOB, BbIIEJIEHHBIX Ha KOHTAKTHYK) padory o0y4awumuxcsi ¢
npenoxasarejieM (M0 BHAAM Y4YeOHBIX 3aHATHH) W Ha CaMOCTOSTEJbHYI0 PpadoTy
00y4aromuxcs

< YyeOHble 3aHATHS
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3. Conep:xaHue AUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejaM) ¢ yKazaHHeM
OTBCACHHOI'O HA HUX KOJINYECTBA aKAJAEMHUYICCKHUX YaCcoB U BU/10B y‘{eﬁﬂbIX 3aHATHH

3.1. Yka3anue Tem (pa3aesioB) U OTBEJIEHHOr0 HA HUX KOJMYECTBA aKaJeMHUYECKHX
4acoB M BH/JI0B Y4eOHBIX 3aHATHI



KonuyecTBo vacoB mo ¢popmam
OpraHu3aIK 00yUCHHS
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Monayas 1. 'eHeTHYeCKHE cAMOBOCIIPOU3BOSIIIINECS 2 8 16
CHCTEMBI.
Crtpykrypa v QYHKIIUU MATPUIHBIX MOJICKYII.
Moayab 2. Buodu3uveckne acmeKTbl OPraHU3alUH W 15

(pyHkHOHUpOBaAHNS OMOJIOTHYECKUX CUCTEM

KBaHTOBO- MeXxaHWYECKHE OCHOBBI OpPraHU3alMU OUOCHCTEM.
dusznueckue NPEANOChUIKH IEJIOCTHOCTH  OMOJIOTMYECKOM
CUCTEMBI.

Bropoil 3akoH TepMOIMHAMUKH W OHOJIOTMYECKHE CHUCTEMBI.
CummMetpuiiabie mpeoOpa3zoBaHus B GU3MKE U OMOIOTHH.

Moayab 3. 3akoHOMepHOCTH MeTadoInYecKux | 2 8 15
TpanchopManuii B OM0JIOTHYECKHUX CHCTEMAX

[ukn kak wuWepapxuyeckas CTpykrypa. BzaumopelictBue
dbepMeHT- cyocTpar. @YTHIIBHBIC IIUKIIBI U UX TpaHCHOpMAITHUS.
@®opmupoBanue Merabonuyecknx IUKIOB.  OOpasoBanHue

LIYHTHPYIOLIUX LIUKJIOB. 3aMbIKaHUe TUIIEPLUKIIOB.
W3odhepmenTsl. JlenoHnpoBaHwe U PUTMEI.
Mopyas 4. 3akoHOMepHOCTH  MOP(OreHeTHYeCKHX 16

npoueccoB GyHKIIHOHUPOBAHUS OHOJOTHYECKUX CHCTEM
Onurenernyeckas aerepmuHanus. L{ukisl u Mopdorenes.

Ponp  MeMOpaHHBIX HW  KOPTUKQIBHBIX  CTPYKTYp B
Mopdorenernyeckux npoueccax. MopdoreneTudeckue moss.
Jlornka  (YHKIMOHUPOBAaHUS  OMOJOTMYECKUX  CHCTEM:
npobiema LIEJIOCTHOCTH OMOJIOTHYCCKUX 00BEKTOB,
KOJUPOBAaHWE B  OHOJOTMYECKHMX  CUCTEMax,  JIOTHKA
HBOJIIOIIMOHHOTO Tpoliecca.

UTOro | 4 16 61 27

3.2 KpaTkoe onncaHue cofaep:kaHusi TeM (Pa3/ieJioB) TUCIHHIJIHHBI
Kparkoe cogep:xanue Kypca

Monayas 1. 'eHeTHUeCKHE CAMOBOCIIPOU3BOASAIINECS CUCTEMBI.

XuMHu4ecKasi OpraHu3anys KJIE€TKH — OpraHU4eCKUE U HEOPraHUYECKUE BEILECTBA.
Matpuunsie monekyinsl — JIHK, PHK. Marpuunsie cuntessl. MonekynsipHas 1orMa OMOJI0THH —
COBpeMeHHas TpakToBka. [lepeaaua, XxpaHeHHe U peau3aiys reHeTHYecKoil HHpopMaIu —
perumnkanus JJHK, tpanckpunmus, TpaHcasnus.

[Ipobnema 1enocTHOCTH OMONOTHYECKOTO O00bekTa. DakTopsl ee  OompeAessIoIIue.
KoaunpoBanue B OMOJIOTHYECKUX CHCTEMAX.

Monayasb 2. buodgusnueckue acnekThl OpraHu3aii U QyHKIIMOHUPOBAHUSA OMOJIOTHYECKUX
CUCTEM

MornexyssipHasi opraHu3anus MeMOpaH KJIeTkd. MeMOpaHHast H3UMOJIOTUSI — MEMOpaHHbIe
(epMeHTHI, TUNU3aBUCUMbIE (PEPMEHTBI, MEMOPAHOCBA3aHHBIE JIEKTPOHHOTPAHCIIOPTHBIE LIEIH.



KneTouyHast moBepXHOCTh — pelENTOPHl, PEIUKINPOBaHIE MeMOpaH, epeaadya cursanoB. buorenes
MeMOpaH.

Opranu3zaiys OMOJIOTHYECKON CUCTEMBI, 0COOEHHOCTH (PYHKIMOHUPOBAHUS OHOJIOTMYECKUX
MaKpOMOJIEKYJ U MX KOMIUIEKCOB. PaboTa MOJIEKYISpHBIX MallMH Ha KBaHTOBOM ypoBHe (Gray,
Gonga, 1977; D.C. bayspa, 1935), npencraBienuss 00 «ycToHuuBoM HepaBHOBecum» (JILA.
bmomendensaom, 1977). IlepeHOC dNEKTPOHOB OENKaMH  AJIEKTPOHTPAHCIIOPTHOW  IICTIH,
MOTJIOUICHHE KBAaHTOB CBETAa IMUIMEHT OENKOBBIMH KOMILIEKCaMU U (epMEHTATUBHBIN KaTaaus.
HeiictBue ¢epMeHTa Kak TpaHCPOpMaLUsi HHEPTUM DIIEKTPOHA B KYJOHOBCKYIO 3HEPTHIO
3apsokeHHBIX MOHOB (Green, Vande Zande, 1981). KpantoBo- mexanmueckuii ananu3 (B.b.
bparunckuii, 10.1. Boponmnos, 1974). Pabota MaKpoOMOJIEKYIISIPHBIX CUCTEM KaK OCIUIUIATOPOB (A.
[lyankape, 1983).

3aKOHOMEPHOCTH MeTa0oInYecKuX TpaHchopmalys B Ononoruyeckux cucremax. L{uki, kak
uepapxudeckass CTpykTyp. BsammopeiictBue Qepment-cyoctpar. Teopust MeTaboNIM4ecKoro
KOHTPOJISI M Teopus OMOXMMHYECKHX CcHucTeM. Lluknnueckas MoOCiIeqoBaTeNbHOCTh PEaKIIU.
Pasnuune karanmzatopa u cyOcTpara B METaOONMYECKUX IUKIAaX. BO3HHKHOBEHHE pHTMaA
dbepMeHTaTUBHBIX peakiuil. DyTuabHbIE HUKIBI U UX TpaHcpopMmalus, Ha HpuMepe padoThI
OENIKOBBIX KOMIUIEKCOB MMTOXOHApUN U miaactua. dopmupoBaHue METAOOINYECKUX IUKIIOB.
OOpa3oBaHre UIYHTHPYIOUIMX IUKIOB. 3aMblKaHHE THIEPUUKIOB. DepMEeHTHl U HU30(EepMEHTHI.
JlennoHupOBaHUE U PUTMBI.

Moayab 3. 3aKkOHOMEPHOCTH MeTaboIuyYecKuX TpaHchopManuii B OHOIOTHYECKUX
cucTemax

Ouznyeckue NPEINOCHUIKH IEJIOCTHOCTH Ouojorudyeckor cucrteMpl. DelHMaHOBCKas
(TpaekTOpHasi) MHTEPIpPETAIMA KBAHTOBOW MeEXaHUKU. «DEpMEHTHI OMPENeNsoT MapHIpyT, IO
KOTOPOMY HAmpaBiIseTcs] X0 PEaKIMi B COOTBETCTBUU C TPAHUYHBIMH YCIOBUSIMH, HallaraeMbIMU
dbepmentom». Ilapamokc Oitnmreitna — Ilomonbckoro — Posena (OIIP- koppensiiuu) B
Ouonoruueckod cucreme. BTopoll 3aKOH TEpPMOAMHAMHUKM U  OHOJIOTUYECKUE CHUCTEMBL.
Cummerpuiiabie mpeoOpa3oBanus B (pU3UKe M OMOIOTUN — YCIIOKHEHHE OPraHW3allii, OHOTEHE3 U
SBOJIIOIMS, TIOHATHE CHMMETpUM B (HU3UKe, aHTPONHBIM NPUHLUI, KOH(OPMALUOHHBIE
npeoOpa3oBaHusl, SMUTEHETUUECKUE CUCTEMBI.

Moayab 4. 3aKOHOMEPHOCTH MOP(OTEHETHYECKUX MPOILECCOB (PYHKIIMOHUPOBAHUS
OMOJIOTMYECKUX CUCTEM

3aKOHOMEPHOCTH MOP(OTEHETUUECKUX TMPOILIECCOB. DMHUTeHEeTHYecKass IeTepMUHAIUS -
HacJIeJOBaHUE HE TOJbKO TE€HOB, HO U BCEMl OMOJIOTMYECKON OpraHu3aluu, BpEeMEHHas
JIeTepMUHALMS TPOLECCOB Pa3BUTHUS, MEKKIETOUHBIE B3aUMOJECUCTBHS, OpraHu3alusi IeHOMa,
MopdoreHbl, MOpPHOTCHETHYECKUE TKAHEBBIE B3aUMOJICUCTBUS, TEHETUYECKAas H30BITOYHOCTD,
B3aMMOCBS3b ¢ (hakTopamu cpenbl. L{ukibl 1 Mopdorenes — KOHIEHIHS IIUKIOMEPUH, MOP(HOIIOTHS
KaK pe3ylbTaT MPOCTPAHCTBEHHO-BPEMEHHON OpraHM3alMy IOTOKOB BEIIECTB W HHEPruu B
OnocucTemMax, 3aKOHbI KOH(OPMHOH CHUMMETpPUH, MOJenb ThlopuHra. Pomb MeMOpaHHBIX U

KOPTUKAIBHBIX CTPYKTYp B MOP(OTEHETHYECKHX TpoIleccax — TIPOLEcC CaMOOpraHU3aIuu
OMOJIOTHYECKHUX cHcTeM, KMHeTuka Muxasnuca- MenteH. MopdorenTiuueckue nomis — «Kpeoa» u
«onurenernyeckuit  nmapamapt» (K X.  Yommuurron, 1970), xoncranta  PyOnepa,

«remTalbT» UHpopManus, a1 MopdoreHesa, ycinoBus (GopMupoBaHue MOP(HOTeHETHYECKHX
nosielt, apdext Aaponona- boma.

4. TlepeueHb Y4eOHO-METOAUYECKOr0 oOecmedeHHsl IAJIsI CAMOCTOSATEJbHOW PadoThl
00y4YAOIIHUXCS 10 TUCHHILINHE

CamocrosrenbHas paboTa CTYIGHTOB sIBIsieTcs 0co00il (opMol opraHuzaluu y4eOHOTo
npoiiecca, MpeaCTaBysoas coool MIaHUPyeMyo, T03HaBaTeIbHO, OPraHU3alMOHHO U METOINYECKH
HaMpaB/IIEMyI0 JEATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHUE KOHKPETHOIO
pe3yabpTara, OCyllecTBisieMylo Oe3 mpsiMoil momou mnpernoaasatens. CamocrosiTenbHas pabota
CTYJCHTOB SIBJSIETCS COCTAaBHOM 4YacThl0 YueOHOM paOOThI M HMEeT IeNbl0 3aKpeljieHue Hu
yrayOieHue MOJyYeHHbIX 3HAHWW U HABBIKOB, MOUCK U MPHOOpETEeHHE HOBBIX 3HAHWM, a Takke
BBINIOJIHEHHE Y4YeOHBIX 3a/JaHUM, MOJATOTOBKY K MPEACTOALIMM 3aHATHSAM U 3k3ameHy. OHa



npeaycMaTpuBaeT, Kak IpaBuilo, pa3paboTKy pedepaToB, HaNKMCaHUE JOKJIAJ0B, BBIIOJIHEHUE
TBOPYECKUX, UHIUBHUIYaJbHBIX 33JaHUI B COOTBETCTBUHU C YU€OHOH MpPOrpaMMoii (TeMaTH4YeCKUM
IUIAHOM M3Y4YEHHUs IUCLMIUIMHBI). Tema uid Takoro BBICTYIUIEHHS MOXET ObITh NpPEeJIoKeHa
npernojiaBaTesieM WM W30paHa caMUM CTYJEHTOM, HO MaTepHall BBICTYIUIGHHS HE JIOJDKEH
nyOonpoBaTh JIEKIMOHHBIA MaTepuasn. PedepaTuBHbIE MaTepuan CIIy>KUT JOMNOJHUTEIIBHON
uHpopmanueil Uit paboThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHAs IIeNb JaHHOTO BUAA PaOOTHI
COCTOUT B O0YYEHHUH CTYJACHTOB METO/aM CaMOCTOSATENbHOIN paboThl ¢ yueOHbIM MaTepuaioM. Jlis
NOJHOTHI YCBOGHHUS TEM, BBIHECEHHBIX B TIpaKTUYeCKUe 3aHATHA, TpeOyercs pabora ¢
nepBouctouHukamu. Kypc mpeaycmarpuBaeT — caMOCTOATENBbHYIO pabOTy  CTYIEHTOB  CO
crneuuanbHoi nuteparypoil. CiiegyeT OTMETHUTh, 4YTO CaMOCTOsTENbHas padoTa CTYIEHTOB
pe3yibTaTUBHA JIMIIb TOT/AA, KOTJa OHAa BBIIOJHICTCS CHUCTEMAaTHYECKH, IUIAHOMEPHO U
LeJIEHANPaBIIEHHO.

3amaHus JUI CaMOCTOSTENbHON pabOThl MPEIyCMaTPUBAIOT MCIIOJIb30BaHHE HEOOXOIMMBIX
TEPMUHOB U IMOHATUH 1O Ipobiematuke Kypca. OHM HaleIMBAaOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHUIO M3y4aeMOT0 MarepHaja, MOUCK OuOiIuorpaguueckoro marepuaia M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(POPMALIUHU, WUTIOCTPATUBHBIX MaTepHUajoB. 3aJaHUs 110 CAMOCTOSITEIbHOM paboTe
JAFOTCA IO TEMaM, KOTOPhIE TPEOYIOT TOTOHUTEIEHOW IPOPAOOTKH.

OO0umii o0beM caMOCTOSTENbHONM paboThl CTYJEHTOB IO JMCLUIUIMHE BKIIIOYAET
AyJUTOPHYIO M BHEAYJIUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYACHTOB B TEUEHUE CEMECTpA.

AynuTopHas caMocCTOsTeNbHast paboTa oCyLIecTBIsAeTCsI B ()OpME BBINOJIHEHUSI TECTOBBIX
3aJaHuid, Keiic-3aJa4, MHChMEHHBIX NPOBEPOYHBIX paboT Mo JUCHUIUIMHE. AyIUTOpHas
caMmocTosiTeNIbHas pabora oOecreyeHa 0a30il TECTOBBIX MaTepUaloB, Keic-3a1ad IO pasjenam
JVCIIATUTAHBL.

BHaeaynuropHas camocTosiTenibHast paboTa ocyiiecTBisercs B popmax:

- TECTUPOBAHUE.

Bomnpocsl o camocTosATeNbHBIM paboTaM BKIIFOYEHBI B J1a00OpaTOpHBIEC 3aHATUS U B OJIOKU
TECTUPOBAHUSI.

PexuM TecTUpoBaHMS — KOMIBIOTEPHOE TECTUPOBAHUE ITPOBOIUTCS B IpyMIe B TeueHue 45
MuHyT. Kaxnaeiii 6ok Tecta BiitoyaeT B cebst 50 TectoBbx 3amanuii. [Iporpamma dopmupyer
BapuUaHThl (KaXIbI pa3 HOBbIE) MO3BOJIAET MCIPABUTh BBIOPAHHBIA BapuUaHT OTBETA, NMPEpPHIBAET
paboTy CTyIEHTOB 1O OKOHYaHWM BPEMEHH TecTHpoBaHHE. [lociie 4ero BBIBOAUT MOITYYEHHBIN
cryaeHToM Oami. IIporpamma mo3BoiisieT cAenaTh pacledyaTKd BapUaHTOB M MOJYYEHHbIE OaslIbl
TECTUPYEMOW TPYIIbI CTYACHTOB. TECTOBBIE 3aJaHUsl 3aKpPBITOTO THIIA, HA COOTBETCTBHE, C
PHCYHKOM, JIONOJHMTH BBIpRXEHUE, 3aKOHYMTH ompexaereHue. Bapuantsl otBeta — 1. Hmxe
npUjIaraeTcss HEKOTOPBIN NIepedeHb TECTOBBIX 3aJJaHUI U3 Pa3IMUHBIX OJIOKOB TAHHOTO Kypca.

Tecmoewie 3a0anusn

- OTKPBITOTO THIIA,
- 3aKpBITOTO THIIA,

- Ha COOTBETCTBHE,

- Ha MOCIIEIOBATEIbHOCTH MPOIIECCOB,
- C pUCYHKaMH.

Pesrcum mecmupoeanun

- Bpems — 45 MuH

- 3agannii - 50

- HABUTAITUS 110 3aIAHKUSM C BO3MOYKHOCTBIO PETaKTHPOBAHUS OTBETOB

- QBTOMATHUYECKOE OTKJIFOUCHHUE MTPOTPAMMBbI TECTUPOBAHHUS 10 UCTCUCHUH BPEMECHHU
TECTUPOBAHHS

- BBIBEJICHHUE PE3yJIbTaTOB TECTUPOBAHUS B OayIax

- koHBepTanus 6amioB B orieHKY — 0 - 30- HeymoBneTBopuTelbHO; 31 - 38 —
YIIOBIETBOPHUTENBHO; 39 - 45 — xoporo; 6omnee 45 — OTIIMYHO.



OC-3 IlpumepHulii nepeuenv mecmogvlx 3a0aHull

Pensimkanus — 310

1. mepekoaupoBaHue TeHETUIECKONH NH(GOPMAITUU B TOJIHUITCTITUIHYIO [IETTh

2. cunte3 MHOTOuYMCIeHHBIX Konuii PHK ¢ HykneoTuaHoii mocienoBarensuoctu JJTHK
3. BOCHPOU3BEJICHUE UCXOIHOTO N'€HETHYECKOr0 MaTepraia B MOKOJICHUSIX

4. cunte3 IHK ¢ Hykneoruanou nocienoBareabnocTd PHK

B 3kcnepuMenTagbHbix padorax . Yapragd BbiBes, yro AHK wu3 pa3snbix
OMOJIOrHYECKHUX HCTOYHHUKOB COMEPIKHUT ...

1. pasuoe xosnmuectso dT, dA u dI, dI]

2. paBHoe kommuectBo dA, dI' u dT, dIT

3. paBHoe kommuectBo LI, dA u dT, dT

4. pasuoe koimuectso dI, dI] u dA, dT

CTeKHMHI-B3aMMOAeHCTBHA (DOPMHUPYIOTCH MEKIY
TeTepPOLIMKIaMU

TeTePOLMKIAMH, JIEKAIIUMH B IIIOCKOCTAX
HYKJICOTHIAMH

caxapamu HyKJICOTH]IOB

el el

Yroua tBuct (TWIST) — 310

1. yron packpbITUsi IUIOCKOCTEH COCEQHMX Iap OCHOBAaHUM MapajulebHO JIJIMHHOW OCH
CUMMETpUU

2. yroj CHHPAIBHOTO BPALICHUS MEXAY [UIMHHBIMH OCSIMH CHMMETPUU COCEIHHX Iap
OCHOBaHMUI

3. YroJ pacKpbITHsl TUIOCKOCTEH COCEOHHMX Iap OCHOBAHHWH MapajlieIbHO KOPOTKOW OCH
CUMMETpUU

Paccrostnme Shift — 3To
1. paCCTOfIHI/Ie Me>1<z[y FeTepOHI/IKHaMI/I OTHOCHUTCIBHO HX I[HHHHOﬁ OCH 110 OTHOIIICHUIO

APYT K IpyTy
2. paccTOSTHUE MEXIY T€TEePOIMKIAMH OTHOCHTEIBHO MX KOPOTKOW OCH IO OTHOIICHHIO

ApYT K Apyry
3. paccrosHuEe OTHOCHTEIBHO JAPYT ApyTra 1o JiuHHON ocu 1ienu JJHK
Bei0epure nammaapom JHK
1. TCCA-CCAA

ACAC-GGTG
2. TTTC - CAAA
CCAT - CAAT

3. TITIT - [IIAIIA
AITAI - TTTIT

PHK-nosmmepasa | ocymecTBJisieT CHHTe3
1. pPHK

2. TPHK, pPHK, siPHK

3. siPHK, MPHK

B o6s1acTH ro10BKM MaJi0ii Cy0ObeIUHUIIBI PUOOCOMBbI PACIOJIATAIOTCS 0EJIKH ...
1. Su3s

2. Se118

3. S4

4. S7



IMomanennJimpoBaHue — 3T0

1. mocnenoBaTenbHOCTD Ha 3 -koHIlE — AAYAAA, 3a 10 — 20 H.11. 10 kona MPHK
2. TIpUCOEANHEHUE N’ metuoBoro ocratka I'T® k 5 -konny MPHK

3. BBIPE3aHHME WHTPOHOB ¥ CIIMBAHUE YK30HOB

4. BcTaBKH, Jenenuu, 3aMeHbl ocHoBanui B MPHK mociie Tpanckpurmnm

HNutpon rpynnsl |1 popmupyer jacco 3a cuer ...
1. 2 -ruapOKCUIIBHOM TPYIIIBI
2. 3 -pochoauddupHOii CBI3U
3. 5 -ruApOKCHILHON TPYIIIBI
4. 5 -pochoauddupHoii cBA3U

«licensing» koMILIeKCOM sIBJIsIETCSI
1. MCM 2-7

2. ORC

3. RFC

4. PCNA

JAHK-cBszpiBaromuii 6esiok RPA (JIHK-tomom3zomepasa |) pexpyrupyercs B JTHK
nocJe
uHumanmn pre-RC
npucoenuaernss MCM 2-7
npucoenunenus CDK u Cdc7
nHunuanuu pre-1C

el el

Beaku Anboeprca (SSB 6esiku) BHINOJTHAIOT (PYHKIHIO
BCE Ha3BaHHKIC

HET BEPHBIX OTBETOB

BopaMIsitoT JJHK nens

n30uparenbHo cTUMYIUpYIOT padoty JHK-monmmepasbr
sanmmaroT nens JJHK ot nykneas

ko

CﬁOpKa XpoMaTHUuHA MOCJIE€ PEIVIMKAIIUHA OCYINECTBJIACTCH
1. Fenl

2. Dna2

3. CAF1

4. checkpoint

JluMepbl NUPUMUANHOBBIX OCHOBAHUIT BOBHHKAIOT B pe3yJbTaTe ...
1. sKcuUM3MOHHOM penapanuu

2. BER-nytH

3. Og — aIKUIMpOBaAHUS

4. (oropeakTuBaLUU

5. All-caiitoB

B teuenne global genome repair NER 6enox XPC BoinosHsieT pyHKIIHIO
CBsI3bIBaHUA ¢ 0OqMHOYHOM HUTHIO [JHK

WHULAALNH, TPAHCKPUIILUU U PACKPYUYMBAHUS TyIUJIEKCa

BbIpe3anus 3° JIHK nospexaeHHol nenu

Bbipe3anus 5° JIHK noBpexnennoi nenu

coennHenus ¢ JJHK, koTopast conepuT pa3Hble MOBPEKICHUS

agkrownE

MeTuia3a npucoeuHseT
1. meTunbHytO Tpynny K LI B nocnenoBarensHocTsx TATLL



arwn

METWJIbHYIO Tpyniy K A B nocienoBarenbHocTsIX ["ATL]
TUMUHHYIO rpynny K A B nocienosarenbHocTax I'ATL]

METWIbHYIO Tpynmny K I' B mocienoBatenbHocTax ['ATLL
MeTupHyto Tpynny k T B mocnenoBatenbHocTax [TATL]

BJyiouHO-Mepapxuyeckasi Mojejib CTPOEHHSI PEryJsITOPHBIX P-X IeHOMa B HHJKHEM
YPOBHe Npe/ACTaBJIeHA

okrwn PR

KOMIIO3UIIMOHHBIM 3JIEMEHTOM
SHXAHCEPOM

caiToM CBs3bIBaHUA TF
WHTErPAIILHON CUCTEMOM
JIOKYCKOHTPOJIUPYIOIIUM PaiOHOM

Ecaum MyTaHTHBIH ajuiejb TFeHa HMIPUTHPOBAH M TIeTEPO3UIOTeH MO MYTALUH
(MeTHJIMPOBAaH TeH 0TLa), olpeAe]uTe NposiBJieHHe 00J1e3HH, eCJIM MYTAHTHBIH reH Oyner
MOJIy4eH 0T MaTepH (A-HOPMAJIbHBIN aJIeJ/Ib TeHA, a-MYTAHTHBIH aJLJ1e/Ib)

1. A*A
2. Aa
3. AA
4., A*reH orma
Boi0epurte xpomartuabl |l Tuna, copmupoBaHHbie mocjie pa3pbiBOB B IMOJyXHa3Mme
XoJsauaes
1. 2.
A B C A B c
b b
B b
a b c a B C

HNurerpanus IHK ¢ara npouncxoaur myrem peKOMOMHAIMHN MEKAY

agkrownE

attO xpomocomsl (ara u attB B xpomocome GakTepuun
attR xpomocomsl ¢ara u attB B xpomocome Oakrepun
attP xpomocomsl (ara u attP B xpomocome 6akTepun
attP xpomocoms! dara u attB B xpomocome GakTepuun
attB xpomocomsl (para u attP B xpomocome H6axTepun

CeszbiBanue TF ¢ /IHK B 06/1acTH KOPOBOIo 3J1eMeHTA MPOUCXOIMUT 34 CYET ...

orwdPE

TBP TFIIF
TBP TFIID
TBP TFIIB
TBP TFIIH
TBP TFIIA

IF3 — BpImoJinsieT GyHKIMH

agkrownE

y3HaeT u cBs3biBaeT meT.a.a.TPHK u I'T®

crabmnsupyet komiuieke met.a.a.TPHK u 40S
cBsizbiBaetcs ¢ 40S

xanupyet 5 -koHen MPHK, pacriinerenne MPHK
coemunsieTcs ¢ 60S, nmpenoTBpamaet coeauaenne 60S ¢ 40S

K CTPOAHCKHM) I'¢eHaM OTHOCHAT ...



per, tim, E(AnoE)
HLA, clk, tim
per, p53, bcl2
bcl2, tim, clk

per, tim, clk

oL E

Kapuonuknos — 310

1. cmopmuBaHue gapa

2. pacnaj sipa Ha rpaHyJIbl
3. pacTBOpeHHE sJipa

4. mosiBleHHE BaKyoJieh

B HauanbHO# cTauu s/1epHOii (a3bl IK3eKYIHHU MPH aANONTOo3e 00pa3ylTcs KPyNHbIe
¢dparmenTsl xpomatuHa (300 Thic H.m.). OHH Hape3awTcs AeilicTBHEM (epMeHTa ... NPH
pacilerJieHu ...

1. monmu-(AJd®P-pubo3o)-noaumepasnl (ITAPII), 6enka Tonmounzomepassi ||

2. TpaHCTIIIOTaMUHA3bI, OeJKa Tomon3zomepassi ||

3. ITAPII, ructona Hi

4. Ca?*, Mg?* sunoHyKIea3sl, 6eIka Tonon3oMepass |

5. Ca?, Mg2+ SHIOHYKIIEa3bl, Oenka Tononzomepassl ||

- pedeparnbi:
1. SELEX (Systematic Evolution of Ligands by EXponential enrichment) rubGpuan3aiu
tpuruiekcos JJHK.
Munopnsie PHK.
bronornueckoe KoIupoBaHue.
Knacc PHK — pu6o3umsl.
Kak paGoraert Tenomepasa.
CoBpeMeHHOE NPECTABICHNUE O «MOJIEKYJIIPHOU JOrMe OUOIOTHI».
I'ensl BHE sipa.
IIpuoHsL.

NGOk~ wWMN

Ha camocrosiTe/ibHOE H3y4eHHe BbIHECEH MaTepuaJl M0 TeMaM:
e Teomepsl 1 Tenomepasa, QB-pemnnukasa.

e [[TanepoHb! ¥ UX QYHKIMH.

e MouiekysipHast 3BOJIIOIHA.

e 3arpy3uuK [-MaHKETKH.

¢ BpeMeHHas 3aBUCHMOCTb peIUIMKALIH.

e KonBepcus rexa.

e DepMeHTHI

Cumyayuonno-nozuyeckue 3a0avu

1. B mnpouecce tpancmsanuu yuyactBoBano 30 mosekyn T-PHK. Omnpenenute uwmcno
AMUHOKHCIIOT, BXOJSIIMX B COCTaB CHHTE3UPYEMOro Oelika, a TakKe YMCIO TPHUILUIETOB U
HYKJICOTH/IOB B I'€HE, KOTOPBIH KOJUPYET 3TOT OEIIOK.

2. Bawm um3BecTHa MOCIEA0BATEIHFHOCTD PACIIOIOKEHHUS HYKICOTHIOB B Moyiekyiae M-PHK
(LITTAYHUAVYVYTL), Heo6X0IuMO OIpeNeNuTh CTPYKTYpy I'eHa W KOJUYECTBO aMHHOKHUCIOT B
Oenke.

3. B O6uocuntese nonunentuna yyactoBanu T-PHK ¢ antukogonamu YVA, I'TL, LI'L,
AAT, LI'Y. Onpenenute HyKICOTUIHYIO MOCIEAOBATENBHOCTh Y4acTKa Ka)JI0M LEMU MOJEKYJIbI
JHK, xortopslii HeceT MH(OPMAIMIO O CHHTE3UPYEMOM IMOJMIENTHAE, U YHCIO HYKICOTHIOB,
cogepxkammx A, I', T, I B nByxuenoueunoi monekyine JIHK.



4., B wmonexyne JIHK Ha nom0 HYKJICOTHIOB C a30THUCTBIM OCHOBAaHHE — IIMTO3WH,
npuxoautcs 18%. Onpenennre NpoUEeHTHOE COAEpKAaHUE APYTrUuX HyKi1eoTua0B B aToi JIHK.

5. B monekyne JIHK o6HapyxeHo 880 HYKJICOTHIOB C a30THCTHIM OCHOBaHWE — T'YaHUH,
KOTOpBIE COCTaBISOT 22% 0T o01mero yncna HykieotunoB B 3toit JJHK. Onpenenure:

a) CKOJIBKO JIPYyTUX HYKJIeoTHU10B B 3Toi JJHK?

0) KakoBa JyIHA 3TOTO (pparmenrta’?

6. Jlana moinekyna JIHK ¢ otHocuTenpHOM MosnekymsipHoit Maccoir 69 000, u3 Hux 8625
IPUXOJUTCS Ha JIOJII0 HYKJIEOTHUJOB C a30THUCTHIM OCHOBaHUE — aJieHUH. HaliquTe KoimyecTBo Beex
HyKJIeoTH10B B 31O JTHK.

7. Opmna wm3 uenovek Moiekynsl JIHK wmmeer crnemyronmmuii mopsgok HYKJICOTHIIOB:
ALUTI'TAT'LTAII ...

8. HamumuTe mopsiok HyKJICOTHIOB B KoMIuieMeHTapHo# 1ienouke JTHK.

9. Tlopsaok HYKICOTHAOB B OHOM U3 enoyek monekynsl JIHK cnexyrommuid:

ATTHTALOI'TALITA ...

10. Ompenenute  MOPSAOK  aMUHOKUCIOT B MOJHUIENTHAC,  3aKOJIWPOBAHHOM
KoMmIuieMeHTapHoi nenoukoit JIHK.

11. Komupyromas nenouka moiekynsl JJHK umeer crnemyrommuii mopsiiok HYKICOTH]IOB:
ITHATITATLAT ...

12. Kak w3MEHUTCS TEpBUYHAS CTPYKTypa TOJHUICNTHIA, €CIH BBINAJCT TPETHI
nykieotua? [lonunentua nuMeeT cleayouuil NOpsSA0K aMUHOKUCIIOT: ()eH - Tpe - ana - cep...

a) Omnpenenure OJMH W3 BapUAHTOB  IIOCJIENOBAaTEIIBHOCTH  HYKJIEOTHAOB T€Ha,
KOJMPYIOIIETO TaHHbIN MOJIUIENTHI;

0) Kakue T-PHK (1 xakumMu aHTHKOJOHAMH) Y9aCTBYIOT B CHHTe3€ 3Toro Oenka? Hamumure
OJINH U3 BO3MOYHBIX BAPUAHTOB.

13. B wmonexyne JJHK conepxurcs 31% anenuna. Onpenenure, ckoiabko (B %) B ITOU
MOJIEKYJIE COACPKUTCS APYTUX HYKICOTUIOB.

14. B Tpancnsuum ydactBoBano 50 wmosekyn T-PHK. Omnpenenure xkonuuectBo
AMUHOKUCIIOT, BXOJSIIMX B COCTaB oOOpasyromierocs Oeika, a TakXkKe YHCIO TPUILIETOB U
HYKJIEOTH/IOB B T€HE, KOTOPBIA KOJUPYET ITOT OEIIOK.

15. ®parment JJHK cocroutr u3 72 nHykneotuaoB. OmpenenuTe YUCIO TPHUILUIETOB U
HykieoTu10B B M-PHK, a Takke KoJMuecTBO aMUHOKHUCIIOT, BXOJSIIUX B COCTaB 00pa3yroIerocs
Oenka.

16. ®parment oxHoii u3 neneit JJHK umeer cienyromee crpoerue: [ TIHTIL{TATTITTLI.

17. Tloctpoiite Ha Helr M-PHK u onpenenute mnocienoBaTelbHOCTh AMHUHOKHCIOT BO
dbparmMeHTe MOJEKYIbl OeKa (I STOTO UCTIOJIB3YUTE TaOIUIly T€HETHYECKOTO KOJIa).

18. ®parment M-PHK umeer cnenyromiee crpoenue: [HYAAYI'VYIHYVYVALL

19. Ompenenure  antukogoHel T-PHK  w  mociemoBaTelbHOCTH  aMHHOKHCIIOT,
3aKOJIMPOBAaHHYIO B 3TOM (pparmente. Takke Hanummre Qparment mojiekynsl JJHK, Ha xoTOpoM
Obu1a cuaTe3npoBana 3ta u-PHK (111 aTOro ncnons3yiite Tabauily reHeTUUeCKOro Koia).

20. ®parmenr JHK wumeer  cruenymomyro — MOCIEAOBATEIbHOCTh  HYKICOTH]IOB

ATTILTAIITTILILL

na cmyoenmoe cozoano:

- DIIEKTPOHHAS 110YTa, TJIe HAXOUTCS HH(OPMALIUS 110 TEMAaTHKaM CaMOCTOSITEIBHBIX padoT,
METOIUYECKHE Pa3paboTKH K KypCy, MepevyeHb CXeMaTHYeCKOro MaTepHraa, mepeyeHb BOMPOCOB K
3a4eTy, OJIOKU TECTUPOBAHMS, 3a/Ia4H 110 MOJICKYJISIPHON OHOJIOTHH;

- wa mopraie Yal'TIY caiita HULI ®IIIIBb http://brs.ulspu.ru, cymectByer 3akiaaka
VYueOHO-MeTomMuecKast paboTa, TAe TakkKe HaxOAMTCs HMHGOpMamus 1O  TeMaTHKaM
CaMOCTOSTENIBHBIX Pa0OT, METOIUYECKHE pa3pabOTKH K Kypey, IEepeYeHb CXEMaTHYECKOTro
Marepuania, MepedyeHb BONPOCOB K 3a4eTy, OJIOKM TECTHPOBAHMs, 3aaud II0 MOJICKYJISPHON
OHoJIOrny;

- Ha caiire http://biocell.omgpu.ru/ crynenram mnpemnaraercs B ¢opmare PDF ydeGHo-
METOOUYECKHE TIOCOOMS;


http://brs.ulspu.ru/
http://biocell.omgpu.ru/

- B aynuTopur 334 CTYJIEHTBI UMEIOT BO3MOKHOCTh CAMOCTOSITETbHO MPOUTH TECTUPOBAHUE
C MCIOJIb30BaHUEM KOMITbIOTEpHOU nporpamMmbl SCHOOL.

Taxoke cTyaeHTaM JJs JIydlIero yCBOEHHMs Kypca Ipejjaraercs pemeHue 3ajgad. Oouiee
konuuecTBO — 100 (mprMepHbIi IEpeYeHb IPUBOAUTCS HUKE).

Hna camocmoamenvHoli OO20MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYEeMm A
UCNOb306aMmb Y4EeOHO-MeMOOUUECKIE MAMEPUATIbL

1. AntonoBa E.M. Opranmzamuss v (QyHKIMOHHUPOBAHUE MOJIEKYISIPHO-TEHETHYECKIX
CHUCTEM: T€HHBIC CETH: METOJIMUECKHUE PEKOMEH 1A — Y ibsiHOBCK — 2016 — 11 c.

2. Anronosa E.W. buonorust pa3Butusi, pa3MHOKEHUS U SMOPUOTEXHOJIOTUU — YIIbSIHOBCK:
VuI'TIY um. U.H. YViesaaosa, 2016. — 100 c.

3. Anronosa E.M. MonekynsipHasi OMOJIOTHS: METOANYECKHE PEKOMEHIALUH J1JAO0PaTOPHBIX
3aHATUN A cTyaeHToB. Hanpaenenus noaroroBku «llegaroruueckoe oopazoBanue» u «buonorus»
(ounast hopma oOyuenwus) / mox pen. Auronosa E.W. — YibsiHOBcK: ®T'BOY BO «Yal'TTY um. 1.H.
VabsHoBay, — 2017. — 23c.

5. IlpumepHble OLEHOYHBbIE MAaTepHAJ bl [Jisi NPOBEAEHUS] TeKYIIero KOHTPOJS
YCIIeBAeMOCTH U MIPOMEKYTOUHOI aTTecTAlNU 00y4aloUUXCs M0 JUCHUIIHHE

Opraﬂmaum{ H MMPOBEACHUE aTTECTAllU MAaruCrpoB

®I'OC BO opueHTHpOBaHbBl MPEUMYIIECTBEHHO HE Ha COOOLIeHHE O00ydJaromemycs
KOMILJIEKCA TEOPeTHMYECKUX 3HaHUM, HO Ha BBIPA0OTKY Yy MAarucTpaHTOB KOMIETEHIMH —
JUHAMHYECKOro Habopa 3HaHWM, YMEHHH, HaBBIKOB M JIMYHOCTHBIX KAaueCTB, KOTOPbIE MO3BOJISAT
BBITYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pbIHKE TpyJda U YCIEHIHO Npo¢ecCHOHATIBHO
pean30BbIBATHCA.

B nporecce o1ieHKM MarucTpaHTOB HEOOXOAMMO UCIOJB3YIOTCS KaK TpaJuLMOHHbIE, TaK U
VMHHOBAIIMOHHBIE TUIIBL, BUJBI U (OPMbI KOHTPOJIS. [Ipy 3TOM nocTeneHHo TpauliMOHHbIE CPECTBA
COBEpPUICHCTBYIOTCA B pyclleé KOMIETEHTHOCTHOIO TIIOAXOAA, & WHHOBALIMOHHBIE CpENCTBA
aJjanTUPOBAHBI JUIsl IOBCEMECTHOTO IPUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Ileq» mpoBeaeHHs1 aTTeCTAlMM — IPOBEPKAa OCBOEHHUS 00pa3oBaTeNbHON IMPOrpamMMbl
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cPOpMUPOBAHHOCTh 00pa30BaTENbHBIX PE3YJIbTAaTOB.

IIpomexyTO4YHAsA aTTeCTAlMsA OCYIIECTBISAETCS B KOHIE CEMECTPA M 3aBEpLIACT U3YUYECHUE
JUCIUIUIMHBI, TIOMOTaeT OLCHUTh KPYIHBIE COBOKYIHOCTH 3HAHUW M yMEHHH, (OopMUpOBaHUE
OIPEICIEHHBIX KOMIIETEHIIUH.

OLEeHOYHBIMU ~ CpEJICTBAMHU  TEKYILEro OLIEHWBAHUSA SBISAIOTCA: JOKJIAJ, TECThl IO
TEOPETUYECKUM BONPOCAM TUCHMIUIMHBI, 3aIUTa MPaKTHYECKUX paboT U T.n. KOHTponb ycBOEHUs
MaTepuana BEJETCS PEeryjsipHO B TEUEHHE BCEr0 CEMECTpa Ha MPAKTUYECKUX (CEMUHApPCKHX,
71a00paTOPHBIX) 3aHATHUSX.

Ne CPEJICTBA

/Tt OLIEHUBAHMUSI,

HCTIONB3YEeMBbIE JIJISI TEKYIIETO
OIICHUBAHUS TTOKA3aTeIIs

(dhopMupOBaHUs KOMITETECHITUH

OO6pa3zoBarenbHbIE
Pe3yABTATHI JUCIUTLIAHBI

OueHo4YHbIE CpeaAcTBA IS OP-1 3HaeT TpaAMIIMOHHBIE U COBPEMEHHBIE METO/IbI
TeKyllel aTTecTaunu HCCIIEIOBAaHMSI B COOTBETCTBUU C MPO(UIEM HOATOTOBKH;
OC-1 Pedepar OP-2 3HaeT OCHOBHEBIC ITOHATHUS M ONIPEICIICHUS
OC-2 YcTHBI OTBET JMCLUTUTMHBL TPOGUIIS;
(JtabopaTopHBIE 3aHATHS) C OP-3 3HaeT MOJIEKYJISIPHBIC MEXaHU3MBI
Y4E€TOM BOIIPOCOB, (GYHKIIMOHUPOBAHMSI )KUBBIX CUCTEM Ha TKAHEBOM,
BBIBE/ICHHBIX Ha CYOKJIETOYHOM, MOJIEKYJISIPHOM YPOBHSX OpTaHU3alUU

CaMOCTOSITENIbHOE 00yUYeHHE, OMOJIOTUYECKIX CUCTEM;




3adeT, PK3aMeH
OC-3 TectupoBanue
OC-4 Pewenue
CUTYAIlMOHHO-JIOTHYECKUX
3aa4
OC-5. Pabora ¢
nH(pOpPMaIMOHHO-
CXEMaTUYECKUM MaTepUaIoM
Y TUCTOJIOTMYECKIUMHU
npernaparamu

OueHo4YHbIE CpeacTBA IS
NPOMEKYTOYHOM
aTTrecTaliy — YK3aMeH
0OC-2, 4, 5 Dx3ameH

OP-4 3HaeT coBpeMeHHBIE TPOOIEMBI KJIIETOYHOU
OHMOJIOTUH, IMTOJIOTUHN, TUCTOJIOTHUH, MOJICKYISIPHON
OHMOJI0TUH U OMOJIOTUH PAa3BUTHS U Pa3MHOKEHUS;
OP-5 3HaeT MexaHU3Mbl BOCIIPOU3BEICHUS, XPAHEHNUS,
nepenavu, JeKOoIMPOBAHUS U peau3alun
HACJIEICTBEHHON HH(OPMAINK B CPABHUTEIILHOM
aCIIeKTe;

OP-6 3HaeT CTPYKTYPHO-(PYHKIMOHATIHHYIO
OpraHMU3aIMI0 MATPUYHBIX MOJIEKYJ, [EHETHYECKOTO
MarepHaia 1 OEJIKOB, a TAK)KE MEXaHU3MBI,
oOecrneynBaronne CTabOUIbHOCTD U IIACTUYHOCTh
MaTPUYHBIX MOJIEKYII, MOJICKYJISIPHBIE MEXaHU3MBI
KU3HEJCATEIIbHOCTH;

OP-8 ymeer aHanmm3upoBaTh COBPEMEHHBIC HAYYHBIE
JTOCTHOKEHHS B 00J71aCTH 00pa30BaHusl ¥ MPOGUIIsS
MOJTOTOBKH, BBIJICIISTh M CUCTEMaTH3UPOBATH OCHOBHBIE
UJied B HayYHBIX TEKCTaX, pedeparax;

OP-11 ymeer noruuecku BEpHO, apryMEHTUPOBAHO U
SICHO CTPOUTDH YCTHYIO U TUCBbMEHHYIO PEUb;
OP-13 Bayeer HaBbIKaMH cOOpa, 0OpPaOOTKH, aHAIH3A
CUCTeMaTH3aly HH()OPMALIUH, a TAK)KE HABBIKAMU
BbIOOpA METOJIOB U CPEACTB PELICHHS 334,
OP-15 Brnaneer HaBbIKaMH PaOOTHI U IPUMEHEHUS B
00pa3oBaTeNbHON U HAYYHO-UCCIIEI0BATEIbCKOM
JESITEIIbBHOCTH COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIA.

OneHOYHBIMU CpPEJCTBAMHU TEKYIIETOo OLCHUBAHUS SBIAIOTCS: pedepar, YCTHBIM OTBET,

TCCTUPOBAHHUEC, PCHICHHUC CUTYALITMOHHO-JIOTHYCECKUX 3aJiad, AOKJIald C Hpe3eHTaHHeI>'I, pa60Ta C
I/IH(1)OpMaHI/IOHHO-CXGMaTI/I‘-ICCKI/IM MarepuajiomMm, THUCTOJOTHYCCKUMU n OUTOJIOTUYCCKUMU

npenapatamu. KoHTponb ycBOeHHUsI MaTepuaia BeJeTcs PerysipHO B T€YEHHE BCEro cemMecTpa Ha
1a00paTOPHBIX 3aHATUSIX.

Mamepuanwt, ucnonv3yemole 011 MEKyu{e20 KOHMPOJia YCHeBaAeMOCHU
odyuarowuxca no oucyuniune

MaTepI/IaJ'IBI AJI OpraHu3anuun TCKYH_[eﬁ arrecraluu nNpeACTaBJICHLL B m.5 porpaMmsl.

Mamepuansi, ucnov3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxcsa no oucyuniune

IIpumepHBIii NepedYeHb BONPOCOB K IK3aMeHy

OOmast  xapakTepuCTHKa
HEOPraHWYECKHE BEIIECTBA.

MaTpuuHble MOJEKYJIbl — MOHOMEPHI,
MEPBUYHBIX TPAHCKPUIITOB.

ITponieccunr JJHK, PHK — mexanusmsl, cneniuuIHOCTb, OpraHu3anus 3peiblX MaTpHUHBIX
MOJIEKYII.

Marpuunble CHHTE3bl - MOJIEKYJApHas J0rmMa OHOJOTMHM — COBpPEMEHHas TPaKTOBKA.
[lepenava, xpaneHue u peanu3anus TeHeTHnuecko wuHpopMmammu — perukamus JHK,
TPAHCKPUIILINS, TPAHCIISLIUS.

XHUMHYECKOM opraHu3alyv KJICTKHU — OpraHU4YCCKUC U

(I)OpMI/IpOBaHI/IC IMMOJIMMEPOB, XAPAKTCPUCTUKA



MeMOpaHHasi SH3UMOJIOTHSI — MeMOpaHHbIE (DEPMEHTHI, JUMUI-3aBUCUMBbIC (EPMEHTHI,
MeMOPaHOCBSI3aHHBIE 3JEKTPOHHOTPAHCIIOPTHBIE Ienu. KierodHass MOBEPXHOCTh — PELENTOpPHI,
peLUKINpOBaHIEe MEMOpaH, nepeaadya curHanoB. buorenes memopaH.

Opranuzanys OHOIOTUYECKON CHCTEMBbI, 0COOEHHOCTH (PYHKIIMOHUPOBAHUS OMOIOTHUYECKUX
MaKpOMOJIEKYJ M HUX KOMILIEKCOB. PaboTa MoJIeKy/IsIpHBIX MallMH Ha KBaHTOBOM ypoBHe (Gray,
Gonpma, 1977; D.C. bayapa, 1935), mpexacraBnenuss o0 «yctoiiuuBoM HepaBHoBecum» (JLA.
bmomendensaom, 1977). IlepeHoc 51aeKTpOHOB OelKaMH  SJIEKTPOHTPAHCIIOPTHOM  IIETIH,
MIOTJIOIIEHNE KBAHTOB CBETa NMUTMEHT OEIKOBBIMH KOMIUIEKCAMH U (EpPMEHTATUBHBIA KaTalus.
JeiictBue ¢epMmeHTa Kak TpaHcQOpMalus HHEPruH JJIEKTPOHAa B KYJIOHOBCKYIO SHEPTHUIO
3apsbkeHHBIX MOHOB (Green, Vande Zande, 1981). KsantoBo- mexanmueckuii ananu3 (B.b.
bparunckuii, 10.1. Boponios, 1974). Pabota MakpOMOJIEKYJISIPHBIX CUCTEM KaK OCIMILIATOPOB (A.
ITyankape, 1983).

du3ndyeckue NPEANOCHUIKH IEJIOCTHOCTH OHOJIOTHYEeCKOW cucTeMbl. DelHMaHOBCKas
(TpaekTopHasi) WMHTEpIpETallM KBAHTOBOM MeXaHUKH. «DEepMEHTBHI OMPEAeNsoT MapupyT, IO
KOTOpPOMY HAIIpPaBJISETCSl X0/ PEAKLUU B COOTBETCTBUU C TPAHUYHBIMH YCIIOBUSIMH, HaJlaraeMbIMHU
dbepmentom». Ilapamokc Oinmreiina — Ilogonasckoro — Pozena (DIIP- koppensiun) B
Ouonoruueckoi cucremMe. BTopoll 3aKoH TEpPMOAMHAMHUKM U  OHOJIOTUYECKUE CHUCTEMBI.
CummetpuiiHble TpeoOpazoBanus B GU3MKE U OMOJIOTUU — YCIOKHEHUE OPraHU3aIlK, OHTOTeHE3 U
OBOJIIONMS, TOHATHE CUMMETpHUM B (HU3UKE, AHTPONHBIA MNPUHIUN, KOH(OPMAIIMOHHBIE
npeoOpa3oBaHus, IMUTEHETHUECKUE CUCTEMBI.

3aKOHOMEPHOCTH METa0OIMYECKUX TpaHChopManys B OMOIOTHYECKUX cucTemax. L{nki, kak
uepapxuueckas CTpyKTyp. BzaumopeiictBue Qepment-cyocTpar. Teopuss MeTabonHuecKoro
KOHTPOJISI M TEOpUsl OMOXMMHMUYECKHUX cucTeM. Lluknnueckas MocCiieoBaTEIbHOCTh PEAKIIHIA.
Pasnuune karanm3atopa u cyOcTpara B MeTa0ONMYECKUX UUKIaX. BO3HUKHOBEHHE pUTMa
depmeHTaTUBHBIX peakiuii. DyTuiabHBIE HUKIBI U WX TpaHchopMmamms, Ha MpUMEpe pPabOTHI
OENKOBBIX KOMILUIEKCOB MHUTOXOHApUN U mnacTua. PopMuUpoBaHHE META0OTUYECKHX IIMKIIOB.
OO6pa3oBaHre IIYHTUPYIOMIMX LUKIOB. 3aMbIKaHHE TUNEPUUKIOB. DepMEeHTH U HM30()EPMEHTHI.
JlenoHupOBaHUE U PUTMBI.

3aKOHOMEPHOCTH MOP(POreHETUUECKUX TMPOLIECCOB. DNMHUIeHEeTHYecKasl IeTepMUHALUS -
HaclieIoBaHUE He TOJbKO TI€HOB, HO W BCced OMOJIOTMYECKONl OpraHuM3aluy, BpeMEHHas
JeTepMUHAIUS [IPOLIECCOB PA3BUTHUS, MEXKKIETOUHbIE B3aWMOJEWUCTBUS, OpraHu3allds TEeHOMa,
MoOp¢OreHbl, MOpPQOreHeTHYeCKHe TKAHEBble B3aUMOJCHCTBUS, T'€HETHYECKas H30BITOUHOCTS,
B3aMMOCBS3b ¢ (hakTopamu cpebl. L{ukiibl 1 Mopdorenes — KOHIENIHS TUKIOMEPHH, MOP(OJIOTHs
KaK pe3ylbTaT IPOCTPAHCTBEHHO-BPEMEHHON OpraHM3alMM II0TOKOB BEIECTB W DHEPrUM B
OuocuctemMax, 3aKOHbI KOH(OPMHOM CHUMMETpUH, MoJenb ThlopuHra. Poib MeMOpaHHBIX U
KOPTUKAIBHBIX CTPYKTYp B MOP(OreHeTHYEeCKHX Ipoleccax — MpOoLEecc CcaMOOpraHu3aluu
OMOJOTHYECKUX cUCTeM, KuHeTHKa Muxasnuca- MenteH. MopdoreHTruueckue mois — «Kpeoa» u
«onureHernyeckuit nanamadr» (K.X. Yomaunrron, 1970), xoncranta PyOHepa, «remTanpTy -
uHpopManus, sl MopdoreHnesa, yciaoBus (opMupoBaHHEe MOP(HOTreHEeTHYECKUX Mojel, 3pdexT
AapoHoBa- boma.
3aKOHOMEPHOCTh  (PYHKIIMOHUPOBAHUS  OMOJIOTHYECKUX cucteM. I[IpobGrema 1emocTHOCTH
6uonornyeckoro oObekTa. DakTopel ee onpexaesstomue. KoaupoBaHue B OHOIOTMYECKHX
CUCTEMaX.

IlepeyeHb HHOPMOCXEM K IK3aMeEHY

. [lyprHOBBIE M TUPUMUIUHOBBIN A30THCTHIE OCHOBAHUSI.
. C5- caxapa HyKJIEOTHIOB.
. Qymnekc JITHK.
. Ilepuunas konpopmanus JJHK — nymiekc.
. Bropuunas xonpopmanus JJHK u ee popmbr: B, A u Z.
. B-popma JIHK BTOpuuHO#t KOH(OpMaIUH.
7. KoH(popManMOHHBII KOA — YIJbl M PAacCTOSHUS MEXIy Te€TepOLUKIaMHU, SHEprus
xectkoctr n3rn6oB JIHK npu yknanke B Hykiieocomy.

NN B~ W —



8. IIpoCcTpaHCTBEHHOTO PACHOJIOKEHHUSI HA MOBEPXHOCTH TMCTOHOBOTO OKTaMepa paillOHOB,
paznuyaromuxcs no sHepreTuke xxécrkoctu n3ruda JJTHK.

9. benok tuma JICJI - neiiiimHOBas 3acTeXKa (3UMIED).

10. benoxk tuma JIC] - MMHKOBBIE TAJIBIIHI.

11. benok tuna JICJ] - cnupans - 0eTis - Coupaib.

12. benok tuna JICJI - B-cxkadoin.

13. Ormnuue B crpoennu Hykieotuaos JJHK u PHK.

14. Kondpopmarnms PHK — nepBuunast, BropuuHasi, TpeTudHas (001mas cxema).

15. IlepBuunas koHdopmarus Ha mpumepe npe-TPHK .

16. Bropuunas kondopmarnus PHK. [Tpuanun ¢popMupoBanus KoHGpOpMaIu.

17. ®ynkunonanbublie 3BeHbsi TPHK (BTOpU4HAas koH(bopManus).

18. Cxema crutaiicunra npe-MmPHK.

19. Pacnionoxxenue pyHKIMOHAIBHBIX YYaCTKOB Ha MoJieKyJe 3penoit MPHK.

20. Mexanusm paboT1hl SiIRNA B KJIeTKax pacTeHUN U KUBOTHBIX.

u ap.

B KoHIle u3ydeHus TUCIHUILIMHBI MOABOJSTCS UTOTH pabOThl CTYJEHTOB HA JICKIIMOHHBIX U
71a00paTOPHBIX 3aHATUSX IIyTEM CYMMHUPOBAHUS 3apa00TaHHBIX OAJUIOB B TEUEHUE CEMECTPA.

®opmupoBaHue 6aJIbHO-PEHTHHIOBO OLIEHKHU PadoThl 00y4aroIuxcst

Ilocemenue| Ilocemenue Pabora Ha DK3aMeH
JIEKI[AH MPAKTUYCCKUX [MPAKTUICCKUX
3aHATUH 3aHATHIX
o PazbamnoBkamo| 2 x 1=2 8x1=8 226 6amioB 64 6amna
§ BHJIaM padoT 0aJUI0B 0aJUIOB
=
c: CyMMapHbIit 2 Gamna 10 GannoB 236 6aymoB | 300 GaymoB
Makc. 0ar max max max max

Kpumepuu oyenusanus pabomol obyuaiowe2ocs no umozam cemecmpa

Bamuael (3 3E)

«OTIIMYHO 6onee 271
«XOPOIIIO» 211-270
«YJOBJIETBOPUTEIILHO» 151-210

«HE YJIOBJIETBOPHUTEIHHO 150 u menee

6. MeToanueckue YKazaHud AJasd oﬁyqamumxca 110 OCBOCHHMIO JUCHMITJIMHBI

VYcenenHoe u3ydeHHe Kypca TpeOyeT OT oOydaroIiuxcs IMOCELICHMs JIeKIUH, aKTHBHOM
paboTel Ha 1a0OpAaTOPHBIX 3aHATUAX, BBINOJHEHHS BCeX Y4eOHBIX 3aJaHHil MpernojaBaTens,
03HAKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKHMUu — oJHa U3 (OpM aKTHUBHOW CaMOCTOSTENbHOM pabOThl OOyuarouuxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPaTKO, CXEMaTHYHO, TMOCJIE0BAaTENIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, 0000IIEHUs, POPMYIUPOBKU. B KOHIlE JeKIMK IpernojaBaTeb
oCcTaBisieT BpeMs (5 MUHYT) IS TOTO, YTOOBI OOydYaromuecs WMeETd BO3MOXKHOCTh 3a/1aTh
YTOYHSIONIME BOMNPOCHl [0 H3y4yaeMOMYy Marepuany. [3-3a HEIOCTaTOYHOro KOJUYECTBa
ayUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAeTCs OCBETUTh B IIOJHOM OO0BEME, MOITOMY
IpenoaaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOIIPOCHI BBIHOCUT Ha CaMOCTOSITEIBHYIO
paboTy CTYIEHTOB, PEKOMEHYys Ty WIH WHYIO IuTeparypy. Kpome sToro, asns jydinero ocBoeHUs
MaTepuaja M CHCTeMaTH3allid 3HaHUM MO JUCHUUIUIMHE, HEOOXOIMMO MOCTOSHHO pa3z0oHpaTh
MaTepuaibl JeKIUH M0 KOHCIIEKTaM M y4eOHbIM nocoousiM. B ciiyyae HeoOxoaumocTu oOpalarses
K [IPENOJaBaTEINIO 3a KOHCYJIbTalluEN.

[ToaroroBka Kk yeTHOMY ompocy.



[Ipy moAroToBKE K YCTHOMY OINpPOCY HEOOXOAMMO H3YYHUTh TEOPETHUUECKHI MarepHual Io
gucuuruHe. C  Lenpl0  OKa3aHWs [OMOIINM CTYJIEHTaM INpH TOATOTOBKE K 3aHATUSAM
npenojaBaTesieM MPOBOAUTCS IPYNIOBas KOHCYJIbTALUS C IEJIbI0 pa3bsICHEHUSI Hauboee CI0MKHBIX
BOIIPOCOB TEOPETUYECKOT0 MaTepHaa.

[ToaroToBka K JOKJIaAy ¢ MPe3eHTAIUEN.

Jlokyianpl nienaroTcsl € LEJIbI0 IPOBEPKU TEOPETMYECKMX 3HAHUM OOydarolerocsi, €ro
CIIOCOOHOCTH CaMOCTOSITENIbHO NpPUOOpeTaTh HOBBIE 3HAHMS, pabdoTaTh ¢ HH(DOPMALMOHHBIMU
pecypcaMu U U3BJIEKATh HY>KHYIO HH(POPMAITHIO.

[IponomKUTENbHOCTD JOKJIAAa HE JOJDKHA MPEBBIIATh 5 MUHYT. TeMy JOKiIaaa CTYIAEHT
BBIOMPAET 110 JKEJaHHUI0 U3 MPEUI0KEHHOTO CIHCKA.

[Ipu moaroToBke AOKIANA CTYIEHT JOJIKEH U3YYUTh TEOPETUUSCKUN MaTepHuall, UCIIONIb3Ys
OCHOBHYIO M JIOTIOJHHUTEIBHYIO JIUTEPATypy, 0O0s3aTENbHO COCTAaBUThH IUIaH JOKJIana (IepeueHb
paccMaTpUBaEMbIX UM BOMPOCOB, OTPAXKAIOIIMX CTPYKTYPY M IOCJIEI0BATEIbHOCTh MaTepuasa),
MOATOTOBUTH IIPE3ECHTALIUIO.

BricTymuieHne J[OMKHO CTPOUTBCS  CBOOOJHO, YOEIUTENbHO U apryMEHTHUPOBAHO.
[IpenogaBatens CleIUT, YTOOBI BBICTYIUICHHE HE CBOAMIOCH K MPOCTOMY BOCHPOH3BEICHUIO
TEKCTa, HE JOIYCKAETCs MPOCTOE UYTEHHUE COCTABJICHHOTO KOHCIIEKTa JOKjIaaa. BeicTymaromimii
TaK)Ke JI0JKEH OBITh TOTOBBIM K BOIPOCAM ayAUTOPHH U JUCKYCCHU.

[ToaroroBka k NPaKTUYECKUM 3aHATHSIM.

[Ipy moAroToBKE K MHPAKTUYECKHUM 3aHATUSAM CTYACHT JOJDKEH HM3YUYUTh TEOPETHUYECKUI
MaTepuai Mo TeMe 3aHATHS (MCIOJIb30BaTh KOHCHEKT JIEKIUH, U3YYUTh OCHOBHYIO JUTEPATYPY,
03HAKOMUTHCS C IONOTHUTENBHOMN INTEPATYpOil, MPU HEOOXOJUMOCTH JOMOIHUTH KOHCIEKT, JAemas
B HEM COOTBETCTBYIOIIME 3allCH M3 JIMTEpaTYpHBIX HCTOYHHMKOB). B ciyuae 3aTpynHeHui,
BO3HUKAIOIIUX TPH OCBOCHUU TEOPETUYECKOr0 MaTepuana, CTYACHTY cieayeT oOpamiarbes 3a
KOHCYJIbTAIlMCH K TpernojaBarento. Vs Ha KOHCYJIBTaIllMI0, HEOOXOJMMO XOPOIIO MPOAYyMAaTh
BOIPOCHI, KOTOPBIE TPEOYIOT pa3bsCHEHUS.

B nauvasne npakTH4ecKOro 3aHsATHUS MPENoaaBaTelb 3HAKOMHUT CTY/IEHTOB C TEMOM, OTJIalIaeT
IJIaH MPOBEJEHUS 3aHATHS, BbIJACT 3ajJaHue. B TeueHue OTBEIEHHOr0 BPEMEHM Ha BBIIOJIHEHHE
paboTHI CTYIEHT MOXKET OOPATUTHCS K MPEMOIaBATEI0 32 KOHCYJIBTAIIMEH HIIH PAa3bICHECHHEM.

Pe3ynbTarhl BHIMONHEHUS IPAKTHUECKUX 33JaHUN OIIEHUBAIOTCS B OayjaxX, B COOTBETCTBHH
¢ 0aJUIbHO-PEUTHUHIOBOI CUCTEMOM YHUBEPCUTETA.

IlepeyeHb MPpaKTHYECKUX 3AHATHI

JlabopaTopuas padora Ne 1. «CtpykTypa ¥ QyHKIIMM MAaTPUUHBIX MOJIEKYI.

JlabopaTopnasi padora Ne 2. «MexaHU3Mbl MATPUYHBIX CUHTE30BY.

JlabopaTopnas padora Ne 3. «Oprannueckue U He OPraHMYECKUE BEIIECTBAY»

JlabopaTopuasi padora Ne 4. «Dusznueckue OCHOBaHHS OpPraHU3alUU OUOJOTHMUYECKUX
CUCTEM.

JlaGopaTtopHas pabora Ne 5. «3aKkOHOMEPHOCTH METa0OJIMUYECKUX TpaHChopMauuil B
OMOJOTUYECKUX CUCTEMAX.

JlaGopatopHas padora Ne 6. «3aKkOHOMEPHOCTH MOP(POTreHETHUECKUX MTPOIIECCOBY.

JlabopaTopuasi padora Ne 7. «3aKOHOMEpPHOCTh (DYHKITMOHHUPOBAHMS OMOJIOTHUECKHUX
CUCTEM.

7. IlepeyeHb OCHOBHOW M [1ONOJIHUTEJbHON Yy4eOHON JIMTEepaTypbl, HEOOXOAMMOI A
O0CBOCHMUSA NUCHUITIIMHBI

OcHoBHas1 JiuTEpaTypa

1. KykoBa, A. I'. MonekynsipHast Ouosiorus: yaeOHUK ¢ yrmpakHeHUusIMU U 3amadamu / A. I'.
Kyxkosa, H. B. Kuznuenko, JI. I'. 'opoxoBa. — Mocksa ; bepnun : {upexr-Menua, 2018. — 269 c. :
uil., TaOII. - ISBN 978-5-4475-9674-3 — URL.:
https://biblioclub.ru/index.php?page=book&id=488606
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Jlnet cornacosanus paboueH mporpaMmbl
yueGHOI AMCIMTLIHHB (PAKTHKH)

Hanpasjienne HOATOTOBKH: 06.04.01 buonorus

Mpoduan: bronnpopmaTika i CHCTEMHAA Ouonorus

PaGouas nporpamma MoJeKyIApHbIC MEXAHH3MBI XPAHEHHA, peain3aluH 1
nepe/aiy HacaeACTBEHHON undopmalnH

Cocrasurenn: EM. Antonosa — YIbiHOBCK: val'Tly, 2023.

[porpamMma COCTaBleHa C YHCTOM (heiepanbHOIO  FOCYIAPCTBEHHOIO
ofpa3oBaTe/IlbBHOIO  CTanjaapTa  BRICHICTO obpazopanus MO  HaNpaBICHHIO
noaroroBky 06.04.01. buonorus, yTBEPKAEHHOTO MHHHCTEPCTBOM obpa3oBaHus
u Haykm Poccuiickoit Dejiepauuy, i B COOTBETCTBHM € yueOHbBIM [IAHOM.
Cocrasurenn  EM. AnrtoHosa

(IROANYCN
PaGouyas nporpamma y4eGHOH AHCUHILIHHEI (npakTikd) omobpeHa Ha 3ace/aHii
kadenpbi GUONOTHH H XHMHH "§" pas 2023 r., npotokoa Ne 10

3aseyroumii Kadeapoi

7 HA.Jlenrecosa  #5 (5 20w3

neuns nodmice PrOCUTIIOaRE NOORICT aama

PaGouas nporpamma yueOHON  JIMCUHIUIHHDI (npaKTHKH) coOrnacoBana ¢
tubnuorexon

Cotpy/iHuK OHOIHOTEKH
JHasl 10.5. Mapcakosa 008 &3
Ay Much pacuy RO aama

[Mporpamma paccMoTpeHa M ogobpeHa Ha 3acejlaHMM  YHYEHOro COBCTA
ecTecTBeHHO-reorpaduueckoro (pakyibTeTa "31" mas 2023 r., npotokon Neb
Tpejicenarenb YYEHOro coBerTa ecTecTBEHHO-TeorpadHIecKoro axyinsrera

Mie! JLA. ®ponos . i

INsewpian nexvmce raCMNDONIG NOORUCH aama




		2024-02-02T17:29:00+0400
	Титов Сергей Николаевич




