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1. HaumeHoBaHUE QM CIUATIIHHBI
MonekysipHast OHOIOTHS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaIpaBJIEHHOCTh JKCIIEPUMEHTAIbHASI OUOIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AUCHUILTHHBI MoJIeKyJIsipHast 0M0J10THsl y 00y4Jarouierocs J0KHBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

06.03.01 buosorus (HarmpaBIEHHOCTH : DKCIEPUMEHTAIbHAS OMOJIOTHS)
OIIK.1 Bianeer 6a30BbIMHU 3HAHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB ¥ METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HayK
Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.4 CnocobeH npuMeHsTh 3HaHUS B 00J1aCTH (PyHIaMEHTAIbHBIX OMOJIOIrMYECKUX HAyK IIPU PEIICHUN
poheccHoHANBHBIX 3a7a4
HNuaukaTopsl
OIIK.4.1 JlemoHCTpUpYET 3HaHUS B 00J1aCTH (DyHIAMEHTAIBHBIX OMOJIOTHYECKUX HAYK MPH PEIICHUN
npodecCHOHANBHBIX 3a7a4
ITK.1 CriocoOGeH npuMeHITh 3HaHUS B 00JIACTH OMOJIOTHYECKUX HAYK B 00bEMe TOCTATOYHOM JJIsI BEJICHHS
npoecCHOHAEHOM e TENBHOCTH
HNuauxkaropsl
ITK.1.2 nonb3yercst 6a30BbIMU 3HAHUSIMU O MOJIEKYJISIPHBIX OCHOBAaX >KUBOTO M MOJIEKYJISPHBIX
MeXaHU3Max KU3HEACATEIbHOCTH, OMO(PU3NUECKUX OCHOBAX )KU3HECITEIbHOCTH IPU IPOBEIECHUH
UCCIIETOBAaHUM OMOIOTUYECKUX CUCTEM M KUBBIX O0BEKTOB Pa3IUYHBIX YPOBHEH OpraHU3aliu



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

06.03.01 buonorus (HanpaBIeHHOCTh: DKCIIEpUMEHTAIbHAsE OMOJIOTHS)

dopma o0yuenus

(ak.uac.)

OuHas
NeNe TpumecTpoB, 10
BbIJIeJIEHHBIX J1JI5l U3y4YeHUsl
AUCHUTLINHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npemnojaasareseM (ak.4ac.),
B TOM YHCJIE:
IIpoBenenue JJeKIHOHHBIX 14
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMbI TEKYLLIET0 KOHTPOJISI

HroroBoe koHTposbHOE MepomnpusTue (1)
[TuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (10 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

1. BuomousiekyJbl

1. BBenenune. Mexann3mbl (p)OPMHUPOBAHUSA NPOCTPAHCTBEHHOI CTPYKTYPbI 0€JIKOB.
Bo3HUKHOBEHHE MOJIEKYJISIPHOI OMOJIOTHHN KaK caMOCToATeIbHOU Hayku. [IpenMer u 3a1aun MONeKyIIpHOM
ouonoruu. KpaTtkas ucropusi. 3HaueHHE 1151 HPOMBIIIJIEHHOCTH, CEJIBCKOT0 X03HCTBA, MEAULIUHBI.
benku - BakHei e OMOMOIEKYIIbI )KUBOK KiIeTKH. DyHKIIMOHAIbHAS KI1acCU(pUKAIHsI OSIKOB, TPOCTHIE U
CIIOKHBbIE OeTTKU. AMUHOKHCIIOTHI UX 00111as KjIaccuukaius. beiaxkoBble aMUHOKHUCIIOTHI, KiIacCU(pUKAIHS.
YHuKaabHbIe CBOMCTBA OEIKOBBIX aMHUHOKHUCIIOT: MONMU(PYHKIIMOHAIBHOCTD, aM(pOTEPHOCTh, M30MEPHU3ALIHSI.
Y pOBHH NPOCTPAaHCTBEHHOM opraHu3anuu 6enkoB. [lepBudHas CTpyKTypa MOJUNENTHIOB - TEHETUYECKH
J€TEPMUHUPOBAaHHAs JIMHEHHAs MOCIEA0BaTEIbHOCTh aMUHOKHUCIOTHBIX OCTaTKOB. IlenTuaHas cBs3b, ee
cBoiicTBa. Jlucyneuanas cBsa3b. ['omonornunsie 6emku. BropudHbie CTPYKTYpHI TOTUIETTHIHBIX TETeH -
anbda-crupains u 6era-cioil. Poib BogopoaHbix cBsa3eil. OrpaHudeHus 10 aMUHOKHCIOTHOMY COCTaBY.
CBepXBTOpHYHBIEC CTPYKTYpBI. JJOMEHBI U MX (YHKIMOHAJIBHAS POJIb. TpEeTHUHBIE CTPYKTYpPbI OEJKOB -
rinoOynsipHbie, puOpUILIIpHBIe, MeMOpaHHbIe. Poib BHEIIHEH cpepl B X 00pa3oBaHUH. YeTBepTHUHAS
CTPYKTypa OeNKOB, ee mpeumyIiecTBa. ['oMoMepHbIe U reTepOMEpPHBIEC OEIIKH.

2.Hykiennosbie kucaorol, JHK, exmacTBO cTpyKTYpBI M pyHKInu. KM-1
Ucrtopus otkpeitus [IHK. Jlokanuzamusa JJHK B kineTkax mpokapuoT U 5yKapuoT. PU3HKO-XUMUYECKUE
cBoiicTBa. KOMIOHEHTBI HYKJIEMHOBBIX KHCIIOT: a30TUCTBIE OCHOBAHUS, HYKJICO3Ubl, HYKJICOTHUIBI.
[lepBuunas, BTopruHas u Tpetuunas crpykrypa JJHK. [TpaBuno Yapradda, npuHIUIT KOMIUIEMEHTapHOCTH.
[Momumopdusm IHK (A-, B-, C-, Z- u ap. dopwmsr). Konbressie JIHK, karenansl. Cynepcnupanuzanus JTHK,
dbepMeHTsl, co3aaroniye cynepenupanu. buonorudeckas poib cynepcnupain3auu.
JIHK muTtoxonpuii u xnoporuiacto. CarennutHas JHK.
VYposuu yknaaku JJHK y nmpokapuor u sykapuot.CtpykTypa xpoMatruHa. Hykieocoma kak euHuUIA
CTPYKTYPHOU opranusanus xpoMatnHa. OKTamep TuCTOHOB B COCTABE
HyKieocoMbl. JInHkep u TuHKepHbIe TUCTOHBL.IlepBrunas ¢pubpusia. Gubpuina rerepoxpomatita. JloMmeHHas
opranm3aiys XxpoMaruHa U MetadasHbix XxpomocoMm. CTPYKTypa aKTUBHOTO XpOMATHHA. beIKOBO-HYKICHHOBBIC
B3aUMO/JICHCTBUS.

2. MexaHu3Mbl XpaHEeHUs, Nepeaadu U peajTu3anuy reHeTH4ecKoii nHpopManumn

3. Pensmmkanus JHK y npokapuot u 3ykapuot. Peryasinus penjimkanuu
TeopeTnuecku BO3MOKHBIE MEXaHU3MbI PEITUKALMU. DKCIIEPUMEHTANIbHBIE I0KA3aTEIbCTBA
MOJIyKOHCepBaTHUBHOIr0 Mexanu3ma pernkanuu. JJHK-nomumepasa I (pepment Kopubepra), cTpykTypa
aKTUBHOTO IIeHTpa, MexaHu3M padotsl. JJHK-nonumepasa Il npokapuor—epment penaparmu JTHK.
JHK-nonmumepasa [1I—rnaBHbIi pepMeHT peruukanuy y npokapruoT.OCHOBHBIC TPUHIUITBI PEIUTHKALINN
neyxuenodeynsix JJHK mpokapuor
Nunnumanus ueneit JIHK. Cunres npaiimepa, JIHK-npaiimaza. Touka nHUIMAIIMN, OPUKUH peIUTUKAIUUA. Ponb
6enxoB Dna A, Dna B, Dna C B ununmanuu persukanuu. Pacnineranue npoitnoit cnupanu JJHK. Xenukassl,
SS B 6enku, Tomonzomepassl. O0pazoBanue perunkaTuBHOM BIIIKH. [IpepeiBucTsiii cuate3 JJHK. [letanbhas
KapTHHA CUHTE3a BEAyIeH U 3ama3apiBaronieit neneit Ha npumepe E.coli. ®parmentst Okazaku. [Ipaiimocoma.
Penmucoma. Ionsatne pennmukona. OiHOHANpaBICHHAs U JBYHANPaBICHHAs peIuIMKanus. Permkanus
kxonbueBbix JJHK.
OcobenHoctu permukanuu y sykapuot: JJHK-nonumepassl sykapruoT, THUIMALNSL, SJIOHTalUsl U TEPMUHALMS Y
3YKapuoT, perukanus teiaomepoB. O6patHas Tpanckpunius (ouocunres JJHK na PHK-marpure).
Perynsanus permkanuu y IpoKapyuoT U 3YKapHuoT.

4. Penapanus. PexkomOunanus. Pecrpuxkumus. KM-2



Penapanusa JIHK. OcHoBHbIe Tumbl noBpexkaeHut cTpykTypsbl JJHK. OcHOBHBIE MeXaHU3MBI perapaiuu
(mpsimast perapanysi, SKCIIM3UOHHASA, perapanus omr00K peruInKaluy, nocTperukaTuBaas, SOS-penaparius).
I'eneTnueckas pekoMOuHanuMs ( TOMOJIOTUYHAS M CalT-crieruduueckas). PECTpUKINKI, OCHOBHBIE MEXaHU3MBI.
[Iporpammupyemas KJIIeTodHasi CMEPTh (aIrmoITo3).

5. Tpanckpunuus y npokapuor u 3ykapuot. [IpoueccuHr u cnjiaiicuur.
PHK-nonmumepasa npokapuot. L{ukn Tpanckpunimu y npokapuot. Ctpykrypa npomoropa. bokc ITpudHOBa.
OOpazoBaHue «3aKpBITOTO KOMIUTEKCa». « OTKPBITHINA KOMILIEKCe». CallT nHumanui. AGOpTUBHAS U
npoaykTuBHas uHANMAIUSA. CKkopocTh 0060poTa mpomoropa. CTpykTypa TepMuHaTopa. TepMuHanus
TPAHCKPHUIILIUH.
[IporieccuHT y MpOKapuoT, MPOLIECCUHT U CIUTAMCHUHT Y 9YKapHOT.

6. Peryasinusi TpaHCKPHUIIMH.
Perynsauus TpaHcKpunimu B 001acTé NpOMOTOpPa (JIAKTO3HBIN ONEPOH), B 00J1aCTH TEPMUHATOPA
(TpunTOhaHOBBIN OMEPOH), PETYIAIH ¢ MoMoIbio s (pakropa PHK-monmumepassl. Kackamnas perynsmus y
(ara namoa.

7. TpaHcasAUMA Yy IPOKAPUOT M DYKaApHoOT. Peryasiumus TpaHcasinuu.
MonekynspHbIit anmapat TpaHcsuu. Ctpykrypa u gyHkimn ocHoBHBIX PHK. OO0mas xapakTepucTuka
MPHK. IlepBuunasi, BropuyHas u TpeTuuHas CTpyKkTypa. MoHonuctponssie u noaunuctporusie PHK. «KOIDy,
MHULMATOPHBIE U TEPMUHATOPHBIE KOJOHBI, TOJIMAIEHUIIOBAs MTOCIEA0BATEIbHOCT. IHPOpMOCOMBI.
Tpancnoprhas PHK, xapakrepuctuka. Bropuunas u TpeTuyHas CTpyKTypa, MUHOPHBIE OCHOBAHUS.
PuGocoMsel mpokapuoT U 3ykaproT. Pu6ocoMbl MUTOXOHAPHI 1 xJloponacToB. Mopdosorus Maaoi u
6oubLI0M cyObeauHUL pubocoM. Pubocomuble OelIkM, KOIMYECTBEHHbII U KayeCTBEHHBIN COCTaB.
Koomnepatusrnocts pubocomubix 6enkoB. bemok L7/L12. Ctpykrypa 5S, 16S, 18S, 23S u 28S pPHK.
Konnernmums "Mup PHK".
OO01as xapakTeprCTHUKA IUKJIA TPAHCIAIUU. AKTUBUPOBaHNE aMUHOKUCIOT. AMuHoami-TPHK-cunTeTasa.
WMuunnmanus tpaciasanuu y npokapuoT. Mannnaropusie kononsl MPHK npokapuot, nannnaropnas TPHK
npokapuoT. benakoBbie pakTopbl HHUIMANNN. MeXaHU3Mbl HHUIIUAIIMY TPAHCISIINAN Y TIPOKAPUOT: POJIb
nocnenosarenbHocty Hlaiina-/lansrapao MPHK B 06pazoBanuu kommiekca 30S. MPHK, o6pa3oBanue
TPOMCTBEHHOTO KOMILIEKCAa M (PYHKITMOHAIBHOU prOOoCcOMBI. Poib pakTopoB nanmmanmu u ruaposmsa ['TD B
3TOM npouecce. Maunumanus tpacusauuu y sykapuot. Ocodennoctu sykapuotudeckux MPHK. MaunmatopHslii
KOJ/IOH, OenkoBbIe (akTopsl MHUIMAH, nHUIMaTopHast TPHK sykapuor. Mexanu3M uHHIMAIMK: 00pa3oBaHHe
MHANMATOPHBIX 43S 1 48S KoMIIeKCOB GyHKIIMOHATBHON prUOOCOMBI.
Kononcnenuduueckoe cBs3biBaHre MoiieKyibl amuHoannia-TPHK ¢ A-yuacTkoM pubocomsl.
Tpancnentunanus. O6pazoBaHHe MIPETPAHCIOKAIMOHHON prOOCOMBI. MOJIEKYISIPHBIA MEXaHU3M
TpaHciIoKauu. GakTopsl JIOHTAUN TPOKApUOT U 3yKapuoT. Pois I'TD. benkoBsie pakTOpbl TEPMUHALIUH Y
IIPOKAPUOT U SyKapuoT. TepMuHaTOpHbIE KOJOHBI. MexaHu3M TepMUHAIMU: y3HABAaHUE TEPMUHATOPHOTO
KOJ/IOHA, TUPOJIN3 cI0kHO3pUpHOH cBsi3u nentuauia-TPHK B P-yuactke pubGocomsl, sBaKyalus JTUraiaoB U3
prOOCOMBI.
JlelicTBE aHTUOMOTHKOB Ha TPAHCIISIIIUIO.
Perynsuus TpaHciauuy y mpoKapuoT U 3ykapuoT. BzaumoaencTsue pubocombl U pacTyIIero nentuia ¢
MeMOpaHOM.

8. PennporpammupoBanue Tpancassuuu. @oaaguHr 0eJKoB.
PenporpamMmmupoBanue B xoje TpaHciasuuu, nepekoauposanue, TMPHK, Tpanc-tpancnsuus.
Ko-tpancisimronnasie Moaudukanuu 6emka, MeXaHu3Mbl (posTuHra.

9. UToroBoe KOHTPOJILHOE MepONpUATHE






6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Konnues A. C.,CeBactbsiHOBa . A. MonekymnsipHas OMOJIOTHS: y4eOHUK SISl CTYJICHTOB BYy30B, 00YJarOITUXCS
o cnenuansHocTd 032400 "buonorusa"/A. C. Konnues, I'. A. CeBacTbsiHoBa.-MockBa:Axkagemus,2005, ISBN
5-7695-1965-7.-400.-bubauorp.: c. 393-395

2. Henbcown, /1. OcnoBsl 6noxumun Jlennnmkepa : yaueoHoe nocobue / 1. Henscon, M. Kokc ; mepeBon ¢
anrnuiickoro T. I1. Moconosoii, O. B. EppemenkoBoit. — 4-e uzn. — Mocksa : JIaboparopust 3nanuii, 2020 —
Towm 3 : Iyt nepenaun uudopmaruu — 2020. — 451 c. — ISBN 978-5-00101-866-7. — Texkcr :
ANEKTPOHHBIH // JlaHb : 25IeKTpOHHO-OMOIMOTeUHas cucteMa. https://elis.psu.ru/node/642368

3. Konnues A. C.,CeBactbsiHoBa I'. A. MosekymnsipHast OMOJIOTHs: y9eOHUK JJIs CTYJICHTOB BY30B, 00yUYaONUXCS
o crrenranbHocTu 032400 "Buonorusa'/A. C. Konnues, I'. A. CeBacthsanoBa.-Mocka: Akagemus,2008, ISBN
978-5-7695-4986-1.-3964.

JdomosHuTeILHAS:

1. buonoruueckas xumus : yueOnuk / A. J[. Taranosuu, 3. W. Onenxuii, H. FO. Konesanosa, B. B. Jlenesuu ;
nox penakuuen A. JI. TaranoBuua. — 2-e u3a. — MuHck : Beiniimas mkona, 2016. — 672 c. — ISBN 978-
985-06-2703-2. — Texkcrt : anekrponHsbii // Lndpooit obpazosarensusblii pecypc IPR SMART : [caiir].
http://www.iprbookshop.ru/90721.html

2. buonorudeckas xumusi:yaeOHOe TocoOue A CTYACHTOB BY30B, OOydarommxcs 1o cneruaibHocta 032400
"buonorus"/10. b. ®ununmosu4 [u ap.] ; pen. H. 1. KoBanesckas.-2-e u3a., nepepad. u 101I..-
Mocksa: Akanemust,2008, ISBN 978-5-7695-4774-4.-256.-bubnuorp.: c. 253

3. MonexkynspHas ouosorus kinetku.llep. ¢ anrin.: B 5 1./b. Anbeptc [u ap.] ; pen. I'. I1. I'eoprues.T. 1.-
Mocxksa:Mup,1986.-223.-bubnuorp.: c. 218-220



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO6pa3zoBaTeNbHBIN MPOIIECC MO TUCIUTLITHHE MoJieKyasipHasi 0M0JIOrHsl TIPEAIOJIaraeT uCIoIb30BaHNUE
CJIEYIOIIEro MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3EHTAI[MOHHbIE MaTepHaIbl (CIali bl [0 TEMaM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHI);
- I0CTyH B pexume on-line B DnekTpoHHyI0 0ubanoreunyio cucremy (9bC);
- IOCTYTI B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

ITepeyeHp HEOOXOIMMOTO JIULIEH3UOHHOTO U (WJIM) CBOOOJHO pacpOCTPAHIEMOT0 TPOTPaAaMMHOTO
obecreyeHust:

1) nuuen3noHHbIN oucHbIN nmakeT npunoxenuit Microsoft Office;

2) nmporpaMma JIeMOHCTPALUU BUI€OMATepHaIOB (IIPOUTPHIBATEND);

3) mpusnoxeHue, Mo3BOJISIOIIee TPOCMaTPUBATh U BOCTIPOU3BOANTH MeauakoHTeHT PDF-¢aiinos;
4) mporpaMMBl JiJIsl MIPOCMOTpPA U PeIaKTUPOBAHUS HU(POBBIX U300PAKEHUM;

5) mporpaMMBI ISl MIPOCMOTpa U penaktupoBanus DjVu-daiinos.

JlucuuniauHa He MpelycMaTpuBaeT UCOIb30BaHUE CTIEHUATU3UPOBAHHOTO MPOTPAMMHOI0 00eCTIeYeHHU .

[Tpu ocBoeHMM MaTepHala U BHITIOJIHEHHS 3aJaHHH MO JUCIUIUINHE PEKOMEHYETCs HCIIOTIhb30BaHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTAaHIIMOHHON paObOTHI M MPOBEACHUH 3aHATUH B pEXKUME OHJIAWH MOTYT
UCIOJIb30BAThCH:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALNH, ayIN0- ¥ BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEpsEMbIE 3a/1aHus,
3aJJaHuA JJI1 COBMECTHOH paboTBhI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMO AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHUILINHE

Jlnst mpoBeieHHs JICKIIMOHHBIX 3aHATHI Heo0XoauMa yueOHast ay IMTOPHsI, OCHAIEHHAs! CIICIIHATN3UPOBAHHOM
Me0ebio, IEMOHCTPAIMOHHBIM 000py/1I0BaHUEM (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
IPOrpaMMHBIM 0OecrieueHHEeM, MEJIOBOH (1) MM MapKepHON JTOCKOM.

Jlnist mpoBeieHHsI TPAKTHYESCKHUX 3aHATHI HeoOXoIuMa ydeOHast ay TMTOPHsI, OCHAIIIEHHAS CIICIIHATH3HPOBAHHOM
MeOebIo, IEMOHCTPAIIMOHHBIM 000pyI0BaHUEM (TIPOSKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINM
MIpOrpaMMHBIM 00OecIieueHuEM, MEJIOBOM (1) MIIM MapKEPHOMN JOCKOM.

Jlist mpoBeieHNs TPYIIIIOBBIX U NHIMBHUIYAIbHBIX KOHCYJIBTALMI, MEPOIIPUATUHI TEKYIIETO KOHTPOISA U
IIPOMEXYTOUHOM aTTecTalii HeoOXo1MMa yuyeOHast ayAUTOpHUs, OCHALICHHAsI CIIELUaTU3UPOBaHHON MeOeIbo,

MEJOBOH (M) WK MapKEPHOH TOCKOM.

Jly1s caMoCTOsITENNbHOM paboThl He0OX0 MBI Tomenienus Hayuanoit 6ubnuorexu [I'HNY. Tlomermenus



Hayunoii 6u6mmoreku [I'HNY, o6ecnieunBaroT J0CTYI K JTOKATBHOW M TI100aIbHOM CETSIM.

[Tomemenust Hayuynoi 6uomuotexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayma. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opynoBaH 7 nepcoHaabHbIMU
KOMIIBIOTEpPAMH C JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, Kop.6, aya. 107a. ObopyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMInbloTephl, yCTaHOBJIEHHBIE B TIOMEUIEHUAX HAyUYHOU OMOINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



@oHabI OLIEHOYHBIX CPEJICTB JIA ATTECTANMH 10 JUCHUIIIIUHE
MouJiekyJ/isipHasi OM0JIOT U

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Cnoco0eH NpUMEHATHb 3HaHUSA B 00J1acTH (PyHIAMEHTAJBHBIX OMOJO0THYECKUX HAYK NIPH
peLieHN U NPo(decCHOHAIBHBIX 3a1a4

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1

Baageer 0a30BbIMH 3HAHMAMM O COBPEMEHHOH HAYYHOH KaPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJ0B MAaTEMATHYECKUX H €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 YMETD npumMeHnuTsh 3HaHUSA HeynosierBopure

Nmeet npeacrapiieHue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HaYK

MOJICKYJISIPHBIX OCHOB KMBOI'O 1
MOJICKYJIIPHBIX MEXaHHU3Max
KU3HEACATCIIbHOCTH B
npodeccruoHaIbHON 00IacTu

He ymeeT npuMeHUTh 3HaHUST MOJIEKYIISPHBIX
OCHOB JKMBOT'O M MOJIEKYJISIPHBIX MEXaHH3Max
KU3HENICATEILHOCTH B TPO(eCCHOHATbHON
obnacTu
Y10BJ1€TBOPUTEbH

dparMeHTapHO YMEET MPUMEHUTD 3HAHUS
MOJICKYJISIPHBIX OCHOB KHUBOTO 1
MOJICKYJISIPHBIX MEXaHU3Max
KU3HENICATEILHOCTH B TPO(eCCHOHATbHON
o0OyacTu

Xopouo
B nenom ymeeT npuMeHHUTH 3HAHUS
MOJICKYJISIPHBIX OCHOB KHUBOTO U
MOJICKYJISIPHBIX MEXaHH3MaX
KU3ZHENIEATSILHOCTH B TPO(EeCCHOHATTbHON
001acTH, HO JIOMYCKAET OTICIIbHBIC MPOCUYETHI

OTtau4dHo
YMeeT NpUMEHUTH 3HAHUSI MOJICKYJISIPHBIX
OCHOB JKMBOTO M MOJIEKYJISIPHBIX MEXaHNU3Max
KU3HEACITEILHOCTH B TPO(HECCHOHALHOM
obractu




IHK.1

Cnoco0eH NpUMEHSITH 3HAHUS B 00J1aCTH OMOJIOTMYECKUX HAYK B 00beMe I0CTATOYHOM J1JIsl
BeJleHNs MPO(deCCHOHAIBHOM 1eATEeJIbHOCTH

Komnerenuus IInanupyembie pe3yjbTaThl Kpurepun oneHuBaHus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IK.1.2 HoJb3yeTcsi 0a30BbIMU 3HAHUSAMU HeynoBierBopureJ
NoJb3yeTcs: 0a30BBIMU 0 MOJIEKYJISIPHBIX OCHOBAX He umeet 6a3oBble 3HaHUS1 00 OCHOBHBIX
3HAHUSAMH O JKUBOT'O M MOJIEKYJISIPHBIX IIPEACTABUTENAX KJIACCOB HU3KOMOJIEKYJIIPHBIX

MOJICKYJISIPHBIX OCHOBaX
KHUBOTO M MOJICKYJISIPHBIX
MEXaHH3Max
JKU3HEIEITEILHOCTH,
Ono(U3HMIECKUX OCHOBAX
KU3HECATSIILHOCTH TIPH
MIPOBEICHUU
HCCIIeIOBaHUM
OMOJIOTHYECKUX CUCTEM U
JKMBBIX O0BEKTOB
pa3IMYHbIX YPOBHEH
OpraHHu3aIuu

MEXaHU3Max
YKU3HEIEITeIIbHOCTH,
OMoPU3NIECKIX OCHOBAX
YKU3HEIESITEIIbHOCTH TTPU
MIPOBEJICHUM UCCIENOBAHUI
OMOJOTMYECKHUX CHUCTEM U YKHBBIX
00BEKTOB Pa3IUYHBIX YPOBHEH
OpraHu3alu

KJIETOYHBIX COEMHEHHUI U OHOTMOIMMEPOB, O
CTPYKType HYKJIEHHOBBIX KUCIIOT, MEXaHU3MaxX
pEIUIMKAINY, Perapaiyy, peKOMOUHAIIUT 1
PECTPUKLINU; HE YMEET O0BSICHUTH MEXaHU3MBbI
TPAHCKPHUIILIUU U TPAHCIISLUU Y IPOKAPUOT U
9YKapHoT;
YnoBaerBopuTebH

Nwmeer pparmenTapHbie 3HaAHUS 00 OCHOBHBIX
MPEJICTaBUTENAX KJIAaCCOB HU3KOMOJIEKYJIISIPHBIX
KJIETOYHBIX COSTUHCHHI U OMOTIOJIMMEPOB, O
CTPYKTYpE HYKJICHHOBBIX KHCJIOT, MEXaHU3MaX
pETUIMKAIIAH, PeTapaiiy, PeKOMOUHAIIUY 1
pecTpuKInU; PparMeHTapHO YMEET OObSICHUTh
MEXaHHU3MbI TPAHCKPUIIIIUU U TPAHCIISALUU Y
MIPOKAPHUOT U DYKAPHOT;

Xopoio
Nmeet 6a30BbIe 3HAHUS 00 OCHOBHBIX
MPEJICTABUTEINSIX KIACCOB HU3KOMOJICKYIISIPHBIX
KJIETOYHBIX COSMHEHHI U OMOTIOIMMEPOB, O
CTPYKType HYKJIIEMHOBBIX KHUCIIOT, MEXaHU3MaX
pEIUIMKAINY, PeTapaiiy, peKOMOUHAIIUY 1
PECTPUKIINU; yMEET 00BICHUTh MEXaHU3MbI
TPAHCKPUIILIUU U TPAHCISIIIUY Y TIPOKAPHUOT U
SYKapuOT; HO B 3HAHUSX U YMEHUSIX UMEIOTCS
OTZEIbHBIE OINOKHA

OT1iu4HO
Nmeet 6a3oBbIe 3HAHUS 00 OCHOBHBIX
MPEJICTABUTENX KJIAaCCOB HU3KOMOJIEKYJIISIPHBIX
KJIETOYHBIX COECMHEHHUH U OHOTMOIMMEPOB, O
CTPYKTyp€ HYKJIEHHOBBIX KUCJIOT, MEXaHU3MaxX
peIUIMKalY, perapaniy, peKkoMOUHAIUT U
PECTPUKIINN; YMEET O0BICHUTH MEXaHU3MBI
TPAHCKPHITIIUN ¥ TPAHCIISIHA Y IPOKAPUOT U
9yKapuoT;




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTHs NPOMeKYTOYHON aTTeCTANMH ¢ DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuy : OlLieHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlK ONPEENIeTCsS Ha OCHOBE 06ayioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPONPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJIn4decTBo 0aioB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«otau4Ho» - ot 81 1o 100

«xopomo» - ot 61 1o 80

«Y0BJIETBOPUTEJBbHO» - 0T 43 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IIK.1.2 2.HyknenHoBbIE KHCIIOTHI, NMEET 6a30Bble 3HaHUS O CTPYKTYpE
H0JIb3yeTCs 0a30BbIMH 3HAHUAMHM O| JTHK, eMHCTBO CTPYKTYPbI Ul OCHOBHBIX KJIETOYHBIX OHOIMOIUMEPOB -
MOJICKYJIAPHBIX OCHOBAX JKUBOIO M | pyHkiuu. KM-1 0enkoB U HyKJIenHOBBIX KucioT. YMEET
MOIIEKYTAPHBIX MEXaHU3MaX I[ncbMeHHOE KOHTPOJIbHOE | OOBSICHUTD PUHIIMI €JUHCTBA CTPYKTYPBI
JKU3HEJEATENbHOCTH, MeponpHsiTHe ¥ (YHKLHH.

Ono(U3NMUECKUX OCHOBAX
JKU3HEACSITEIbHOCTU MIPU
MIPOBEJACHUM HCCIIEJOBAHUN
OMOJIOTMYECKHUX CHUCTEM U YKUBBIX
00BEKTOB pa3NYHBIX YPOBHEH
OpraHu3auu

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

I1K.1.2

N0JIb3yeTcsl 0a30BBIMU 3HAHUSIMU O
MOJIEKYJISIPHBIX OCHOBAax JKHBOTO U
MOJIEKYJISIPHBIX MEXaHU3MaxX
KHU3HEACATEIbHOCTH,
O6nou3nIECKNX OCHOBAX
KHU3HEAESITEIbHOCTU IIPU
MPOBEJICHUU UCCIEAOBAHMI
OMOJIOTMYECKHUX CUCTEM U KMBBIX
00BEKTOB Pa3IMYHbIX YPOBHEN
OpraHu3aluu

OIIK.1.1

NMmeer npeacTraBieHUe O HAyYHOU
KapTHUHE MHUpa Ha OCHOBE
II0JIO’KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

4. Penaparnusi.
PexomOunanus. Pectpukuusi.
KM-2

ITncbMeHHOE KOHTPOJIbHOE
MeponpusaTHe

ba3oBble 3HaHUS MEXaHU3MOB PEIUIMKALIUU
U €€ PEeryJISILMM y IPOKAPUOT U SYKapHoT,
MIPOLIECCOB penapanny, peKOMOUHAINH U
PECTPUKIINH.

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKSHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

9. ToroBoe KOHTPOJIBHOE
MEPOIIPUATHE

HTorosoe KOHTPOJIbHOE
MeponpusiTue

bazoBble 3HaHNS MEXaHU3MOB
TPAHCKPUIILUU U TPAHCIIANUN Y IIPOKAPUOT
U 3yKapuort. Mimeer npecraBieHue o
PEryJISINUU ATUX MIPOLIECCOB. YMEET
aHAJIM3UPOBATh HAYYHYIO U
HAYYHO-TEXHUYECKYI0 MH()OPMAIHIO 110
MOJICKYJISPHOM OMOJIOTHH.

Crnenupukanuss MeponpusiTuid TEKyero KOHTPoJIf

2.HykiennoBbie kucaorel, JJHK, exmacTBO cTpyKTYpHI M pyHKInu. KM-1

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 9aca

VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcuMalIbLHBIN 6ann, BBICTABIISIEMBIH 3a MCPOIIPUATHE HpOMe)KYTO‘lHOﬁ aTTeCTaluu: 30

ITpoxonnoii 6amn: 13

Iloka3aTesin oneHUBaAHUSA Babl
NMEET 6a30Bble 3HaHUSI O CTPYKTYPE OCHOBHBIX KJIETOYHBIX OHMOMOIMMEPOB - OEJIKOB U 30
HYKJIEUHOBBIX KHCIOT. YMEET 00BsICHUTH IPUHITUIT €TUHCTBA CTPYKTYPHI U (DYHKITHH.
3HaeT, HO JIeNIaeT HECYIIECTBEHHBIE OIMOKH, CTPYKTYpPY OCHOBHBIX KJIETOYHBIX OHOITOIUMEPOB - 18
6enkoB U HykJIenHOBBIX KUCIOT. YMEET 00bSCHUTH MPUHIINUIT €TUHCTBA CTPYKTYPHI U (PYHKIIUU.
3HaeT, HO JIeNIaeT OMIMOKH, B CTPYKTYPE OCHOBHBIX KJIIETOYHBIX OMOTIOIUMEPOB - OEJIKOB U 13
HYKJIEUHOBBIX KHCIOT. YMEET 00BsCHUTH IPUHITUIT €TUHCTBA CTPYKTYPHI U (DYHKITHH.
He 3HaeT cTpyKTypy OCHOBHBIX KJIETOUHBIX OMOIIOJIMMEPOB - OEIKOB U HYKJIEMHOBBIX KUCIIOT. He 0
MOJKET OOBSICHUTH MPUHIUI €AUHCTBA CTPYKTYPHI U QYHKIUH. .

4. Penapauus. PekomoOunamnus. Pecrpuximus. KM-2

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3zaTenn oneHMBaHUA

Baaasl

3HaeT MEXaHU3M PEIUTMKAIK U €€ PEeTyJIALUU Y IPOKapHOT U 3yKapuoT. Fimeet npecTaBieHue
0 pernapauuy, peKOMOMHALMN U PECTPUKIIHH.

30

3HaeT, HO JieNlaeT He CYIIECTBEHHbIE OIMOKU, MEXaHU3M PEIUIMKALIMY U €€ PEryJIsiuu y
MIPOKApUOT U DYKapHoT. iMeeT npeacTaBieHue o penapaiy, peKOMOMHAIIMN U PECTPUKIIHH.

18

3HaeT, HO JiesIaeT OIIMOKHM, MEXaHU3M PEIUIMKALIUY U €€ PEryJISIUH Yy IPOKApUOT U SyKapHOT.
Hwmeet npeacTaBieHne O penapaiy, peKOMOMHAIIUN U PECTPUKIIHH.

13

He 3naeT MexaHN3M peIUIMKaLMU U €€ PETYJISIUU Y IPOKapHUoT U dykapuot. He umeer
NPECTaBICHNUE O PErapalui, peKOMOMHALINY U PECTPUKIIH.

9. UToroBoe KOHTPOJIbHOE MEpPONIPUATHE

IIpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6amr: 17

IToxa3zaTenn oneHMBaHUA

Baaasl

3HaeT MeXaHU3Mbl TPAHCKPUIILIUU U TPAHCISAIUH Y IPOKAapHOT U 3yKapuoT. Mimeer
MIPEACTABJICHUE O PETYIISILIUU 3TUX MPOLIECCOB. YMEET aHAJTU3UPOBATh HAYYHYIO U
HAyYHO-TEXHUUYECKYI0 MH(POPMAIIHIO IO MOJIEKYJISIPHOM OMOJIOTHH.

40

3HaeT ¢ HeOONBIIMMHU OIMOKaMU T HEA0YeTaMH MEXaHU3MBbl TPAHCKPHIILIUU U TPAHCISIUN Y
IIPOKAPHUOT U DYKapuoT. MiMeeT npencraBieHue 0 peryisiuu 9TUX MPOLECCOB. Y MEET
aHAJTM3UPOBATh HAYYHYIO U HAYYHO-TEXHUYECKYIO HH(OPMAIHIO TI0 MOJIEKYJISIPHONW OUOIOTHH.

24

3HaeT ¢ omMOKaMU U CYLIECTBEHHBIMU HE0YETAMH MEXaHU3Mbl TPAHCKPUIILIUU U TPAHCISLUN
y IPOKAapUOT U 3yKapuoT. ViMeeT npeacTaBiieHue O PEryJIsILiiU 3TUX IPOLECCOB. Y MEET
aHAJIM3UPOBATh HAYYHYIO M HAYYHO-TEXHUYECKYI0 HH(POPMALUIO 110 MOJIEKYJIIPHONH OHOIOrHH

17

He 3HaeT MexaHM3Mbl TPAaHCKPUILMU U TPAHCIALUU y IPOKAPUOT U dyKapuoT. Mmeet
IIPEJICTaBICHHUE O PETyJISIIUK ATHX IpolieccoB. He ymeer aHanm3upoBaTh HayuyHYIO U
HAYYHO-TEXHUYECKYI0 MH(OPMAINIO IO MOJIEKYIISIPHOM OHOIOTUI




