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1. HammeHnoBaHue JUCHUININHBI

buonorus xieTku

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 06.03.01 buonorus

HanpaBjeHHOCTh [ eHeTHka



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS IUCIUILTHHG BHOI0rHs KJIeTKH y 00y4aromerocs 10 KHbBI ObITh COPMHUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

06.03.01 buonorus (HampaBIeHHOCTS : [ 'eHeTHKA)

ITK.16 nmeTh 6a30BbIE IPEICTABICHUS O OMOPU3NUECKIX OCHOBAX KU3HEACSITCIIBHOCTH

ITK.6 umeth 6a30BbIC 3HAHUS O MOJIEKYJISIPHBIX OCHOBAX KHUBOTO M MOJICKYJIIPHBIX MEXaHU3MaX
JKH3HENCATENHLHOCTH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

06.03.01 buonorus (HanpaBieHHOCTh: [ eHeTHKa)

¢opma o0yuenus OYHas
NeNe TpumecTpoB, 7,8
BbI/ICJICHHBIX /151 U3y4Y€eHUS
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 7
O0beM TMCUMILVINHBI (AK.4aC.) 252
KonTakTHas padora ¢ 98
npenojasaresem (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX 42
3aHATHH
IIpoBenenue Jad0paTOpPHBIX 56
padoT, 3aHATHIA 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 154

(ak.4ac.)

@®opMbI TEKYLLIET0 KOHTPOJISI

3ammiaemMoe KOHTpoJibHOe Meporpusitue (1)
HToroBoe KOHTposIbHOE MeponpusTue (2)
[TucemeHHOE KOHTPOJIBHOE MeponpusTue (6)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (7 TpumecTp)
Ox3ameH (8 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IlepBas yacTb

BBenenue
buodusrka kak morpaHuYHas HayKa, CTOSIIAS HA CThIKE OMOJIOTUH, (PU3UKH, XUMHH U MAaTEMATHKH.
buo¢usuka - Guonoruveckas Hayka, H3ydaromas MaKpOMOJIEKYJISIPHYIO OCHOBY CTPYKTYPHOUH OpraHU3aIliuu
JKHUBOI'O.
Metoapl 6MOPU3NIECKUX HCCIICTOBAHUN.
Bxnaa 6nodusuky B peneHrne BaKHEUITUX IPOOIeM COBPEMEHHON OMOJIOTHH:

Kunernka 0M0J10rn4yecKux Mpoueccon
TepmoauHaMuKa B OHOJIOTHYECKUX MPOLEccax.

TepmoauHaMuKa B OTKPBITHIX CHCTEMAX.
Tepmoaunamuka cucteM BOHM3M paBHOBecus. [epBbIii M BTOpOH 3aKOH TEPMOJMHAMUKH M )KHUBBIE CUCTEMBI.
BTopoii 3aKk0H TepMOIMHAMUMKY B OTKPBITBIX cucTeMax. [loanep:kanre HepaBHOBECHBIX COCTOSIHUM B
ouocucremax. MI3MeHeHUE SHTPONHMU B CUCTEME «OPTaHU3M — CPEIay.
Teopema IIpuroxxuHa niay DPUHIMI MUHUMYMa IPUPOCTA SHTPOIIMU B YACTUYHO PABHOBECHOW OTKPBITON
CUCTEME B CTAI[MOHAPHOM COCTOSIHUH, OJIM3KOM K TePMOJMHAMHUYECKOMY paBHOBecHI0. OleHKa
3¢ (HeKTUBHOCTH OHOMPOIIECCOB M0 U3MEHEHUIO TEPMOIMHAMHYECKOTO OTEHI[MAIa BHEITHEH Cpebl.

TepmoauHamuka BIaju OT paBHOBECHH.
TepMoauHaMuKa CUCTEM BIAIM OT paBHOBecHUs. VCIIONb30BaHNE HEIMHENHON TEPMOJAMHAMUKH B JKUBBIX
cucremax. Kpurepuil ycToMUNBOCTH CTAlIMOHAPHBIX COCTOSIHUM 110 M30BITOUHOM MPOAYKLNU SHTPOIIHUHU B
BO3MYILIEHHOM COCTOSIHUU.
OHTponus, HHPopMalus U OMOJIOrHYecKas ynopsiioueHHOCThb. CBsI3b MEX Ay SHTponueil 1 nHpopmanuen no
bproytoony. Beipaxkenue llleHHOHA.

KonTposbHoe MeponipusiTue
IIncrmennas KOHTPOJIbHAsA pa60Ta MO0 TCPMOJUHAMUKE JKUBBIX CUCTEM

Monekyasipuasi ouopusuxa.

JIeKTPOHHO-KOH()OPMALMOHHBIE B3aMMO/1eliCTBHSA B MAKPOMOJIeKYJIaX.
CnaOble HEeBaJICHTHBIE B3aUMOJICHCTBHS U X POJIb B 00pPa30BaHUH CTPYKTYPBI MAKPOMOJIEKYJI, B
MEXMOJIEKYJIAPHBIX B3auMoieicTBusax. Cuibl Ban-nep-Baainbca.
[Ipupona snekTpocTaTuyecKux, rTuAPOPOOHBIX U BOJIOPOAHBIX CBSI3€H M X 3HAYEHHE B OMOCHCTEMAaX.
[TonsaTue o KoHoOpMaIK MaKPOMOJIEKYJIbl. MexaHn3Mbl KOH(OpMaAIMOHHBIX nepexooB. [lonsaTue o
KOH(OPMALIMOHHON SHEPTHH MOJIEKYJIBL.
CrmHOBOE COCTOSTHHE DIIEKTPOHA M KOH(POPMAIIMOHHBIC MTEPEX0Ibl B MAKPOMOJICKYIIaX.
Kondopmanus 6e1koBON MOJIEKYJIBI B MEMOpAHE.
ITonHast sHEprUs MAaKPOMOJIEKYJIbl. DIIEKTPOHHASL SHEPTrHs MOJIeKy bl ¥ ypaBHeHHe Llpenunrepa. M3menenue
AJIEKTPOHHOT'O COCTOSIHUS aTOMa U KOH(POPMaIMOHHBIE TIEPEXO/IbI.

MexaHu3MBbI IepPeHOCca JIEKTPOHA U MUTPALMHU JHEPIruu B OMOCTPYKTYpax.
Murpanus 3HEpruu 31€KTPOHHOIO BO3MYIIEHH. MeXaHNU3MblI IIEpEHOCa 3JIEKTPOHA U MUTPALIMK SHEPTUU B
OMOCTPYKTypax: KOHLEHIH TYHHEJIbHOIO TPAaHCIIOPTa JIEKTPOHA.
MexaHU3MBbl IEPEHOCA 3JEKTPOHA U MUTPALIUHN SHEPTUH B OMOCTPYKTYPax: HHAYKTUBHO-PE30HAHCHBIN
MEXaHU3M MHUTPALUU, 0OMEHHO-PE30HAHCHBI MEXaHNU3M MUTPAllUU, SKCUTOHHBIH MEXaHU3M MUTpalun
SHEPIHH.



MexaHu3mbl GpepMEHTATHBHOI0 KATAJIM3A.
Mexanu3m ¢pepMeHTaTUBHOrO KaTanu3a. KondopMalmonusie nepecTpoiku U BhICOTa Oaphepa akTUBALIUN
peakuuu. INeKTPOHHO-KOH(GOPMaIIMOHHBIE IEPEX0/IbI B KOMITTIEKCe (hepMEeHT-CyOCcTpar.

KonTposbHoe MeponipusiTue
[TucbmMeHHast KOHTpOJIbHAS paboTa 10 MOJIEKYJISIpHON Onodusnke

CTpyKTYpHO-(p)YHKIIMOHAJBLHAS OPraHu3anus 0H0JOrHYecKNX MeMOpaH
MonekynsipHast opranuzanus onomemOpan. XKuaxomozanuHas Moielb MeMOpaHbl. MeKMOJIEKYIISIpHEIC
B3aUMOJICHCTBUS B MEMOpaHax.
Mexanuyeckue U KOHPOpMaIMOHHbIE cBolicTBa MeMOpaH. Da3oBbie nepexoanl bnomeMOpan. [lepekrcHoe
OKHCJICHUE JIMMU0B ¥ (PYHKIIMOHUPOBAHHUE MEMOpaH.

TpaHcmopT BelecTB H OMO3JIEKTPOreHe3.

TpaHcnopT HEYJIEKTPOJINTOB
Tpancnopt HeaneKTPOAUTOB uepe3 memOpanbl. Juddysus: neuxymas cuna. 3akon Ouka. [lonstue 06
obnerdyeHHon auddy3un.

TpaHncnopT HOHOB.
TpancriopT HOHOB Yepe3 MeMOpaHbl. MexaHU3Mbl U ABMKYIIAsl CUJIa TACCUBHOTO TPAaHCHOPTa. Y paBHEHHE
3IEKTPOXUMHUYECKOT0 MOTEHIINANIA.
DOHeprust HOHA U MPUYMHBI €€ MIOHWKEHHS IPH TPAHCIIOpTe Yepe3 OMoMeMOpaHHBl.
DeKTpuYecKre CBOMCTBA OMOMEMOpaH U TPAHCIIOPT MOHOB. [ToHITHE O TIBOWHOM AIEKTPUYECKOM CIIOE.
[1noTHOCTH pacnpesiesieHnss HOHOB B 3aBUCUMOCTH OT PACCTOSIHUSL. DJIEKTPOKUHETUUECKUN MOTEHIINAT
MeMOpaHBbI.
Onexrpoauddy3Has Teopus TpaHCIOPTa HOHOB uepe3 MeMOpanbl. YpaBHenne Hepcera — [Inanka 1t motoka
MOHOB yepe3 MeMOpaHy. YpaBHeHue ['onpamana uis MEMOPaHHOTO TOTEHIMAIA.
WNuayurpoBaHHbIN HOHHBIA TPaHCTIOPT Yepe3 MeMOpaHbl. 3aTpaThl 3HEpruu 1o ¢Gopmyie bopHa.
[Tepenoc noHoB noHOGOpamMu. 3aTpaThl SHEPTUU IJIs IEPEHOCA KOMILIEKCa «HOH-HOHO(Oop». M30upaTenbHOCTD
MOHHBIX NIEPEHOCUYHUKOB. DIIEKTPHUECKUE CBOMCTBA MEMOPAHBI U ABMXKEHHE 3apPsHKEHHBIX KOMIUIEKCOB
«HMOH-TIETIEHOCUHK.
Wonnblit TpancnopT B kaHanax. [lonarue o0 sHepreTueckoM npoduiie kaHaga. Y paBHEHHE CUIIbI TOKa,
MEPEHOCUMOr0 HOHAMH.
3aBHCHUMOCTB SHEPreTHUECKOro PO HOHHOTO KaHala OT 3all0JHEHUS KaHala, OT OMO3JIEKTPUYECKUX
npoueccoB. CeleKTUBHOCTh KaHAJIOB, aHUOHHBIE LIEHTPBI KAHAJIOB.
OO11ue cBOMCTBa MOHHBIX KaHAJIOB HEPBHBIX BOJOKOH. Na+ - kanan, K+ - kaHas, UX CeleKTUBHOCTb.
OYHKIMOHUPOBAHUE UOHHBIX KAHAJIOB B 3aBUCMMOCTH OT BHEIIIHETO 3JIEKTPUYECKOI0 MMOTEHIIMANa, TOHITHE
BOPOTHOI'O YCTPOMCTBA.

AKTHBHBI TPAaHCIIOPT MOHOB.
AKTHUBHBIN TpaHCIIOPT MOHOB. IlepeHoc noHoB 3a cueT 3Heprun AT® unu 3HEprun
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil. Cxema pabotel Na+ , K+- kanana.
CompsixkeHrne HOHOOOMEHHBIX MPOIECCOB C TUAPOIUTHICCKUM paclierieHueM MoJieKybl ATO.
Kondopmanuonnsie nepexozs Nat+ , K+ - ATda3bl.
Tpancnopt npoToHOB B 3HEprocOeperammux Memopanax. O0pazoBaHHue TPaIuEHTA HIEKTPOXUMUYECKUX
MOTEHIIMATIOB B OMOMeMOpaHax.

TpancnopT HOHOB B BO30YAUMBIX MeMOpaHax.



OO1ue cBOMCTBa MOHHBIX KaHAJIOB HEPBHBIX BOJOKOH. Na+ - kanan, K+ - kaHas, uX CeleKTUBHOCTb.
CDYHKLII/IOHI/IpOBaHI/IC HOHHBIX KaHAJIOB B 3aBUCUMOCTH OT BHCIIHETO SJICKTPUUICCKOI'O MMOTCHIINAJIA, TIOHATUC
BOPOTHOT'O YCTPOMCTBA.

Tpanchopmanusi JHeprun B 6uomemMopaHax.
OO6mrast XxapakTepuCcTHKa MPeoOpa3oBaHusI SHEPTHH B OHMoMeMOpaHax. DIIEKTPOH-TPAHCTIOPTHBIC TICTIH.
MexaHu3Mbl TpaHCIOKauu NPOoTOHOB U reHepauus JuH-+. AT®a3Hb1il koMiiekec. MexaHusm
SHEPTeTUYECKOTO COMPSKEHUSI.

KoHnTpoabHoe MeponipusiTe
[TucpbMeHHast KOHTpOJIbHAS paboTa 0 MEMOPaHHBIM TPOIIECCaM.

IlepBuunblie dpoTonpouecchl B 6M0J0rMYECKHX CHCTEMAX.
®doronpespainenue 6akrepuopoaoncuta. CtpoeHue 0aKTepruopoI0NCHHA, KOH(OPMALMOHHbIE IEPEXOIbI
MOJIEKYJIBI U TIOTJIOIICHUH KBaHTA CBETAa. BHYTPUMOJIEKYIJISIPHBIN IIEPEHOC ITPOTOHA.
doTouzomepu3alys poIorncuHa B poTopenenTypHoil MeMOpaHe 3pUTEIbHBIX KJIETOK T03BOHOYHBIX.
[IpoHunaeMmocTb MEMOpPAHbI U CBETOMHIYLIUPOBAHHBIN AIEKTPUUECKUI CUTHAI.

®oToperyasaTopHbie H GOTOAECTPYKIMOHHbIE TPOLECCHI.
VYasTpaduoneroBoe uznydenne u poroaecrpykunonnsie nporeccel B JJHK: hoTtonzomepuzamnus,
¢doToruaporanys, 00pa3oBaHUe MTUPUMHIMHOBBIX a1TyKaToB. MeXaHU3MbI (hOTOPEaKTHBAIIHH.
JleiicTBue yibTpadroneToBOro n3nydeHus Ha 0enku, Ha 6noMeMOpaHsbl.

MeToabl ucclieoBaHuil 0MO(PNU3NYEeCKUX MPOLECCOB
Odopmiienne 1 3amuTa OTYETOB IO Ja0OPATOPHBIM paboTaM.

buodusnka MbIILIEYHOI 0 COKPALLICHUS.
OcCHOBHBIE CBEJICHUS O CBOMCTBAX MOIMEPEYHO-IOIOCATHIX MBI, CTPYKTypa COKpAaTUTEIBLHOTO arapara.
MocTukoBasi THIIOTE3a F'eHEePALMKU CUIIbI. MOJIEKYJISIPHBIN MOTOP MBIIIIIBI.

HTOroBoe KOHTPOJIbHOE MEPONPHSATHE
HToroBoe KOHTPOJIBHOE MEPONPHUATHE TPOBOIUTCS B BUJEC MUCBbMEHHOW KOHTPOJIBHON PabOTHI IO TPEM TEMaM:
1. TepmoaMHAMUKA KUBBIX CUCTEM.
2. MexaHM3Mbl TACCUBHOTO TPAHCIIOPTA BEILIECTB Yepe3 OOMEeMOpaHBI.
3. MexaHU3Mbl aKTUBHOTO TPAHCIIOPTA BEHIECTB Yepe3 OMOMEeMOpaHEbI.

KonrtponbHas paboTa olieHUBAEeTCS MO CIEAYIOUUM KPUTEPHSIM:

1. CtyaeHT AeMOHCTPUPYET 3HAHUE OCHOB TEPMOJIMHAMUKHU JKUBBIX CUCTEM: (OPMYIUPYET AEHCTBHE 3aKOHOB
TEPMOJUHAMUKH, TTOKa3bIBA€T OCOOEHHOCTH UX MPOSBIICHUS B KHUBBIX CUCTEMAX.

2. CTyleHT AeMOHCTPHUPYET 3HAHUE CTPYKTYPHO-(DYHKIIMOHAILHON OpraHu3auuu 6uomeMOpan u pusnueckue
MEXaHU3MBbI TACCUBHOTO TPAHCIIOPTA HEAIEKTPOIUTOB U HOHOB Uepe3 MEeMOpaHBbI.

3. CTyieHT 1eMOHCTPUPYET 3HaHUE 3aKOHOMEPHOCTEN aKTUBHOTO TpaHcnopTta HoHOB (Na+, K+, H+) uepes
MeMOpaHsbI 3a cueT sHeprur ATD 1 OKCIUTENTHFHO-BOCCTAHOBUTEILHBIX PEAKIUi, 3HAUEHNE ITUX TPOIIECCOB
111 GYHKIIMOHUPOBAHUS OMOCUCTEM.

Bropas yactp
1. MoJiekyJsipHbie OCHOBBI JKMBOT'0

1.1. BBeaenue. Jloruka ;XxuBoro



broxumust kak Hayka, M3y4arolasi CyIIHOCTh )KUBOTO HA MOJICKYJIIPHOM YPOBHE, T.€. MOJICKYJISIPHYO JIOTHKY
KHUBOTO.

buoxumnsa kak HayKa O BCUICCTBAX, BXOZ[SIHIPIIZ B COCTaB JXUBOU KJICTKHU, U UX NPCBpaAlICHUAX, JICKAIINUX B
OCHOBE XH3HeeATeIFHOCTH. CBONCTBA, XapaKTEPU3YIOIIUE KUBYIO MAaTEPHIO, SBISIOTCS MIPEIMETOM
OMOXWUMUH: a) CIIO’)KHOCTh M BRICOKUN YPOBEHB OpraHU3alnuy, (YHKIIMOHATBHOCTD U CIIEIUAIEHOEC HA3HAUYCHUE
BCeX OMOMOJIEKYJI, 0) IPUHIIUIT MOJIEKYJIIPHON SKOHOMUH, B) YHUBEPCAIBHOCTD, I') BO3MOKHOCTh U3BJIEKATh U3
OKpY>Kalomiel cpesibl U IpeoO0pa3oBhIBATH YHEPTHUIO, /1) CIIOCOOHOCTH K TOYHOMY CaMOBOCIIPOU3BEICHHIO.
€)CIIOCOOHOCTh K CAMOPETYJISIITUN, TOMEOCTa3.

HcTopus 6moxuMuu, 3HaUCHHE OMOXUMUU ISl XO3SHCTBEHHOW JESTEILHOCTH YEJIOBEKA U METUITHBI.
MornekysipHas OM0J0THs, IPEAMET, HCTOPHS, 3HAYCHHUE.

1.2. Beaku. CTpyKTYpbl 1 (pyHKIIUM
benku - BakHei e OMOMONIEKYIIbI )KUBON KiIeTKH. DyHKIIMOHAIbHAS KITacCU(pUKAIHs OSIKOB, TPOCTHIE U
CJIOKHbIE OeTTKU. AMUHOKHCIIOTHI UX 00111as Kjaccuukaius. beiakoBbie aMUHOKHUCIIOTHI, KiIacCU(pUKAIMS.
YHuKaabHbIe CBOMCTBA OEIKOBBIX AMHUHOKHUCIIOT: MONMU(PYHKIIMOHAIBHOCTD, aM(pOTEPHOCTh, U30MEPHU3ALIHSI.
YpoBHU MPOCTPAHCTBEHHON Oprann3anuu 0enkoB. [lepBudHAs CTPYKTYpa MOJTUIETITUOB - TeHETUYECKU
JNETEPMUHUPOBAHHAS JIMHEMHAS TIOCIIEIOBATEIbHOCTh AMUHOKHUCIIOTHBIX ocTaTkoB. l[lenTunHas cBsi3b, €€
cBoiicTBa. Jlucyneuanas cBsa3b. ['omonornunsie 6emku. BTopudHbie CTPYKTYpHI TOTUIEITHIHBIX TETeH -
anbda-crupains u 6era-cioil. Ponb BogopoaHbix cBszeil. OrpaHuyeHues 1o aMMHOKHCIOTHOMY COCTaBY.
CBepXBTOpPUYHBIE CTPYKTYPHL. JIOMEHBI U UX (PYHKIIMOHATBHAS pOJIb. TPETUUHBIE CTPYKTYPBI OCIIKOB -
rIIo0ysipHbIe, GUOPUILIIpHBIE, MEMOpaHHbIe. Polb BHENIHEH cpelbl B MX oOpa3oBaHuu. YeTBepTHUIHAS
CTPYKTypa OeNKOB, ee npeumyiiecTBa. ['oMomepHble U rerepoMepHbie 6enku. OTAeNbHbIE TPEACTABUTENbIN
OCJIKOB: KOJUIAreH W 3JIACTUH (COCTMHHUTENIbHBIE TKaHH), KepaTUHBI (TTIOKPOBHBIEC TKAHH ), TeMOTJIOONH (KPOBB),
aKTUH ¥ MHO3UH (MBIIIEYHAS TKaHb). OOIIas XapaKTUPUCTUKA TTETITHIOB.

1.3. YraeBoasl. CTpoeHue u (yHKIUH
Bbuonorudeckas ponb. Kitaccudukarms, Xumudeckre cBoiicTBa. MoHOCaxapu/bl, CTPYKTypa OCHOBHBIX
KJIeTOYHBIX npenactaButeneil. Ctepeonszomepsl. Lukinyeckue popMel u Tayromepus. BaxHeilne Ki1eTouHbIe
IIPEJCTaBUTENIN OJIUTIOCaxapua0B (MaabTO3a, JAKTO3a, caxapo3a, Lieo0no3a, Mesenurosa). PezepsHbie
noJjicaxapuabl (kpaxmadi, raukoret). CTpyKTypHbIE oJucaxapuabl (LeJUI0103a, TeMULIEIUII0I03a, TEeKTHH,
JIUTHUH, XUTHH, MypeuH). [ TukonpoTenHs! U rmukonunuasl. HelipaMuHOBas U rMaimypoHOBast KUCIOTHI.
XonnapoutuHcynbhar. ['enapus.

1.4. Jlunuapl. CTpoeHue ¥ (PYHKIUH
buonoruyeckas posib. KnaccuuKalys, CBOMCTBA U paclpoCTpaHEHHE JIMITUAOB B ipupoae. OCHOBHBIE KIIacChl
KJICTOYHBIX JIUMUA0B. JKUPHbBIE KUCIOTHI, UX KIacCU(UKALUsA M HOMEHKIATypa. TpHalMITIMIEpUHbl UX
rpynsl ¥ kierounsle GyHkuuu. [munepodocdomumuast. Bocka. Chunrommnuast. Crepouasl. TepreHsl.
[TpocTpaHcTBEeHHAs CTPYKTYypa JIATHIOB.

2. Mo.uelcy.lmpmﬂe MEXAHU3MBbI )KU3HCACATCIBKOCTH

2.1. O0mas xapakTepucTHKa 00MeHAa BelleCTB M JHEPTUHU
Karabonusm n anabonu3m, NpuYMHBI HECOBIAEHUS MyTel kaTaboin3Ma U aHaboau3zMa. Bropuunblit
MeTa00au3M. ICTOUHMKY SHEPTUH Ul KUBBIX OpraHn3MoB. O0IMe 3aKOHOMEPHOCTH TpaHchopMauu
SHEPIrUM B )KUBBIX cucTeMax. BoicokoanepreTnueckue coenuHeHnss. AT® — riiaBHbIN 3HEPreTUYECKUI
nocpenHuk kiaetku. [lepenoc snepruu B popme HAJIDOH.

2.2. ®epMeHTHI - KJIE€TOYHbIE KATAJIN3aTOPbI
CymHocTh sBieHus Katanu3a. OcoOeHHOCTH (PEpPMEHTATUBHOTO KaTtain3a. TepMoaAnHAMUYECKUE 1



KMHETUYECKUE XapaKTEPUCTUKU (PEPMEHTATUBHOTO KaTalln3a. XuMUuueckas mpupoa GepMeHTOB. AKTUBHBIN
ueHtp. KodepmenTs! 1 npocreTuyeckue rpynmsl. Pojas BATAMUHOB U METAJIOB B ()yHKIIMOHUPOBAHUHU
(bepMeHTOB.

Kuneruka gepMeHTaTHBHBIX MPOIIECCOB. Y paBHEHHE M KOHCTaHTa Muxasnuca-MenteH. Binusaue pakTopos
Cpelbl Ha aKTUBHOCTH (pepMeHTOB (Temnepatypa, pH u np.). CnenududnocTs AeiictBust pepmeHTOB. DaKTOPHI,
omnpenesnsonye 3¢ HeKTUBHOCTh (PEPMEHTATUBHOTO KaTanu3a (COMMKEHHE U OPUEHTAIHS, HHAYIIMPOBAHHOE
COOTBETCTBHE, KHCIOTHO-OCHOBHBIN 1 KOBAJICHTHBIM KaTanu3). MexaHu3Mbl KaTajlu3a OTAEIbHBIX (pepMEHTOB
(XMMOTpPHUIICHHA, JETHIPOTEHAa3bI). Perynsmus akTHBHOCTH (PepMEHTOB: 00paTuMoe U HeoOpaTuMoe
MHTHOMpPOBaHNE, KOHKYPEHTHOE U HEKOHKYPEHTHOE MHTHOMpoBaHue. Amnoctepudeckue GpepmenTsl. Kuneruka
aJIIOCTEpUYECKUX (PepMEHTOB, KOOnepaTUBHBIC APPEKThI. Peryssius no THIy KOBaJCHTHOW MOTU(DHUKAIIIH.
Perpounrnbuposanue. Knaccudukanus u HomeHknaTypa pepMeHTOB. MHOKECTBEHHbIE MOJIEKYJISIPHbIE
dhopmel pepmenToB. M3odepmentsl. Jlokanuzamus GepMEHTOB B KJIIETKaX M TKAHSX.

2.3. O0MeH yr.1eBO/10B
[TyTu pacnana monrcaxapuoB ¥ oJdurocaxapuaon. ['uaponus u gochoponn3 rIuKO3UIHBIX CBA3CH.
Pacmennenue MmoHocaxapuoB. [ THKOIN3, XUMI3M, OHOJIOTHYECKAast POJIb, peryisius. bpoxeHus.
[TupyBataeruaporeHasHas peakius, XuMu3M, ONOJIOTHYeCKas poiib, peryidanuns. Lukn TpukapOOHOBBIX
KHCIIOT, XMMH3M, 3HaUeHUe, peryisinusa. OkucnurenbHoe GochopuipoBaHe Ha ypoBHE cyOcTpara.
DHepreTuveckas XapakTepUCTUKa adpoOHOT0 U aHa’pOOHOTO MyTel OKUCIeHHs TI0K03bI. [lenTozodocdaTHblit
ki, ['mrokoHeoreHe3. CHHTE3 OJIMTOcaxapuIoB | mosmcaxapuaoB. [ ukosuntpancdepaszHbie peakiiuu.

2.4. O0OMeH JUNNI0B
I'uaponus  TpuanmiaraunepuaoB u raunepodocdomunuaoB. OKucieHne rMepruHa, 0eTa— paciierieHue
KHUPHBIX KHCIIOT, XUMH3M, SJHETETUUECKUN OanaHc, peryisius. Metaboinu3M NpornMOoHOBOM KUCIIOTHI.
KeronoBsle Tena.
brocunTe3 )KUPHBIX KUCIOT. MyJIbTU(GEPMEHTHBIM KOMIUIEKC - CHHTE3a XKHUPHBIX KUCI0T. CUHTE3
TpHALMITIIMIEPUAO0B U Taunepodocdomunuaos. Pons LIT® B GnocunTese nunuaos. O0mas xapakTepucTHKa
oOMeHa TepIeHOB U CTEPUHOB.

2.5. O0MeH 0€JIKOBBIX AMMHOKHCJIOT
depMeHTaTUBHBIN THIposn3 O6enkoB. [IpoTeomuTnyeckue PepMeHTHI, UX CICIUPUIHOCTD, AKTHBAIIHSL.
AKTHBHBIN TPAHCIIOPT aMUHOKHUCIIOT uepe3 buomemOpansl. [TyTu pacnaga u 06pazoBaHusi aMUHOKHCIIOT B
opranusme. [lepeamuHrpoBanue, €ro MeXaHu3M U OHoJornyeckoe 3Hauenue. JlezamuaupoBanue. OOpazoBaHue
1 BbIBOJl aMmMHaKa. OpHUTHHOBBIN UK. [lekapOokcuanpoBaHue aMUHOKHUCIOT. bBUOreHHble aMUHBI.
Pacmennenue yriaepoHbIX CKeJIeTOB aMUHOKHUCIIOT. BHOCMHTE3 3aMEHUMBIX aMHHOKHUCIIOT, PETYIISITHS.
BoccranoBurenbHoe aMUHUPOBaHUE.

2.6. buosornueckoe oxkuciaenne. OCHOBbI O0MOIHEPIreHUKHU
CBoOoiHOE OKHCIIEHHE, OKHCTUTENbHOE hochoprmmpoBanue. [IpIxarenbHas 1eb MUTOXOHAPHUI.
Compsraroriiue memopansl. HA/[- 1 HAJId-3aBucumele neruaporeHasbl. OiaBUHOBBIC JETHAPOTCHA3HI.
Yo6uxunoH. [{IUTOXpOMBI U ITUTOXPOMOKCH 1a3a.
CryneH4aThli TPAHCTIOPT JIEKTPOHOB OT CyOCTpaTa OKUCICHUS K KUCIOPO/Y, €ro SHEreTHUECKOe 3HaUeHHUE.
AT®-cunrera3za. MexaHU3Mbl COTMPSKEHUST OKHCICHUS U (POCHOPMITMPOBAHUS B IBIXATEIHHOM IICTIH.
Portauuonnsiii mexanusMm cunteza AT®. TpancMeMOpaHHBIH rpaueHT NPOTOHOB Kak (hopma 3amacaHus
sHepruu. Perymsmus okucnutenbHoro ¢pocopunupobanus. Tpancmopt ATD u AJID yepe3 meMOpaHBbI.
IIepeHoC BOCCTAaHOBUTEIIBHBIX SKBUBAJICHTOB MEKy LIUTOIIIA3MON U MUTOXOHIPUSAMU.

2.7. Peryasinusi 1 MHTerpanus KJIeToO4HOro meradoausma. I'omeocras.
B3anMocBs13p OCHOBHBIX IyTeil 0OMeHa BenlecTB. Y POBHU U NPUHLIUIIBI PETYIISIUN MeTabomu3ma. Perymsuus



aKTUBHOCTH (DEpMEHTOB—TJIABHBIN MyTh PETYJISAINUA MeTabonu3ma B kiieTke. KOHCTUTYTUBHBIE U
uHAyHOenbHbIe epMeHThl. MHAyKIus cuHTe3a GepMEHTOB Ha IpUMepe J1akTo3Horo onepona E. coli. Posb
KoMIapTMeHTanu3anuu. OpraHu3MeHHbIN YPOBEHb PETYJIALNN MeTa0o0In3Ma. XUMUYecKasi Ipupoja u
(dbu3moornUecKas pojb BaKHEUITUX TOPMOHOB. BHOXUMHUYECKHI aCTIEKT MeXaHHU3Ma JICUCTBHUS CTEPOUTHBIX U
OCJIKOBBIX TOPMOHOB. DYHKITMHN MUKINYECKUX HYKIOTHI0B (HAM®D u il M®) B peryasaTOpHBIX peaKIusX.

3. MoJiekyJIsipHbIe MEXaHU3MbI XpaHEHHS U NepeJadyd reHeTH4ecKoil nngpopmaunu

3.1. HykjienHOBbBIE KHCJIOThHI
CrpoeHune HyKIEMHOBBIX KUCIOT. A30TUCThIE OCHOBAHUS, YTJIEBOAHbBIE KOMIIOHEHTHI, HYKJICO3H/IbI,
Hykieotuasl. Jlesokcupubonykinennonas kuciota (IHK) - nepBuuHas, BTopuuHas, TpeTU4HAs CTPYKTYpA.
buonornueckoe 3HaueHue nByxcnupanbHoro crpoenus JJHK. ITpuHImn KOMIIIEMEHTapHOCTH U €T0
ounonornueckoe 3HaueHune. Pubonyknennosas kuciota (PHK). Crpykrypa u dynakunn ocHoBHBIX KitaccoB PHK
— UH(OPMOCOMHBIX, pUOOCOMHBIX, TPAHCIIOPTHBIX. DUINKO-XUMUYECKUE CBOMCTBA HYKIEHMHOBBIX KUCIIOT.
['eHOM ITPOKapHOT: XapaKTEPUCTUKA OTACTbHBIX HYKICOTHIHBIX MocaenoBarenbHoctel JJHK, ocobennoctn
YIIAKOBKU. [ ' €HOM 3YKapHOT: XapaKTEPUCTHUKA OTAEIbHBIX HYKIEOTUIHBIX nociuenoBarensHocTer JJHK, ypoBHu
YIaKOBKU — HYKJIEOCOMHBIH, 00pa3oBaHKe reTepoXpOMaTHHA, XPOMOCOMHBIH.

3.2. Peuinkauus - MatpuuHblii 0uocunres JHK
OcHOBHbIE IPUHIMIIBI peruinkanun ayxuenodeunsix JJHK npokapuor. depMeHTh! peruuKanuu:
JIHK-nionumepassl, npaiiMasbl, XeIUKa3bl, JUra3bl, TOIOM30Mepasbl. JleTanbHas KapTHHA CUHTE3a BEyILEH U
zanazasiBatonieii neneit JIHK na npumepe E. coli. Perynsimus perikanmu y npokapuot. OcoOeHHOCTH
PEIUIMKALUU Y 3YKapHOT.

3.3. Tpanckpunuua ¥ TPAHCJAANUA - MaTpuuHble OuocuHTe3bl PHK u 0esikoB
PHK-nonumepassl IpokapuoT U 3ykapuoT. L{ukn TpaHCKpUNIMK y TPOKapHOT. Perynauus TpaHCKpUIILIUH.

Oco0eHHOCTH TPAHCKPUIIIUH Y DYKapuoT. [IporiecCHr u criialicuHT MepBUYHBIX TpaHCKpHUNTOB. OOpaTHas
tpanckpunuus y PHK-conepxamux Bupycos.

['eneTndeckuit koj, ero xapakrepuctuka. MccnenoBanus mo pacmmgppoBKe TEHETHIECKOTO KOA.

Pubocombl, ux ctpoeHue U QyHKIMU B cuHTe3e Oenka. O01as XxapakTepucTUKa [IUKJIa TPAHCISIUH.
AKTHBUPOBAaHUE aMUHOKHUCIOT. IHUIIMAINS TPaHCISIUK Y POKApPUOT. benkoBbie (pakTOpbl MHULIUAIUY.
OnoHranus TpaHcasauy. benkoBeie hakTopel AnoHranuu. TpaHcnenTyaa3Has peakuus. MexaHu3m
TpaHciaokanuu. Tepmunanus Tpancisauuu. benkoseie haxkropsl TepMuHanuu. Poias ['TO B OuocunTese Oemnka.
Perynsus tpancnauuu y npokapuot. Ko-Tpancisiuonnsie Mmogudukanuu 6enka. Camocoopka 4eTBepTHUHOM
CTPYKTYpbI O€TKa U HaJIMOJICKYJISIPHBIX CTPYKTYP KJIETKH.

4. UToroBoe KOHTPOJILHOE MEPONIPHATHE
HToroBoe KOHTPOJIBHOE MEPOIIPUITHE TPOBOJUTCS B BUJI€ MUCbMEHHONW KOHTPOJIBHON pabOThI IO CIAEAYIOLIUM
TeMaMm:
1. buonornueckoe OKHCIEHHUE
2. HyknenHOBbIE KMCIIOTHI
3. Peruukanust
4. TpaHCKpUIILUS U TPAHCISALUS
KontponbHas paboTa olleHUBaeTCs MO CIEAYIOUUM KPUTEPHSIM:
1. lemoHcTpUpyeT 6a30Bble 3HaHUS MPOLIECCOB OHoOrnyeckoro okuciaenus B OTL MuToxoHapuii kak
MeXaHU3M 00pa30BaHMsI BHYTPUKIETOUHOW YHEPTUU: MOXKeT n300pa3uth cxemy DTLI, Ha3BaTh ee OCHOBHBIE
KOMITOHEHTBI, 00OBSICHUTh MEXaHU3M OKHCIIUTENbHOTO (hochopuinrpoBanus U padoty ATD-cuHTa3bl.
2. JleMoHCTpUpYeT 6a30BbIe MPEJICTABICHHS O MEXaHU3MAaX XPAHEHUS U pean3alii FeHeTHIeCKOM
MHpOPMALIUU: MOXKET N300pa3uTh cxemarnuecku u nosiciuthb ctpoenue JJHK u ocHoBHbIX THIOB PHK, MoxeT



Ha3BaTh U MOSICHUTH CYTh ATAIOB PEIUIMKAIIMHU, TPAHCKPUIIIIMY U TPAHCISAIIUN KaK MATPHYHBIX OMOCHHTE30B.
MosxeT 000CHOBaTh POJIb PUOOCOMBL.



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. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Komos, B. I1. buoxumus B 2 4. Yacts 1. : yueOHUK a1 akagemudeckoro 6akanaspuara / B. I1. Komog, B. H.
[IIBenoBa ; mox o6mieit penakmnueit B. I1. KomoBa. — 4-e u3n., ucnp. u qon. — Mocksa : M3narenscTBo
FOpaiir, 2019. — 333 ¢. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-534-02059-5. — Texcr :
anextponnbl // DBC IO0paiit [caiir]. https://www.urait.ru/bcode/444950

2. Pybun, A.b. buodusuka : yueOnuk / Pyoun A.b. — Mocksa : KnoPyc, 2019. — 190 c. — (bakanaBpuar). —
ISBN 978-5-406-06656-0. — URL: https://book.ru/book/929965 (nara obpamenus: 03.09.2020). — Texker :
3eKTPOHHBIU. https://elis.psu.ru/node/619645

3. Pyoun A. b.buodusuka.ydeOHUK AJIs CTYJICHTOB BY30B, 00yUaroNuXxcs Mo crenuanbHocTd "bruodusnka" : B
2 1. T. 2.buodusuka kneTouHbIx nmporeccoB/A. b. PyOuHn ; MOCKOBCKHIA TOCY1apCTBEHHBIN YHUBEPCUTET UM.
M. B. JlomoHocoBa.-3-¢e u3a., ucnp. u goi..-Mocksa:M3znatensctBo MockoBckoro ynusepcuteta : Hayka,2004,
ISBN 5-211-06111-X.-469.-bubmuorp.: c. 459-460

4. buodusuka : yaeOnuk st By3oB / B. I'. Aptioxos, T. A. KoBanesa, M. A. HakBacuna [u ap.] ; moj
penakmueit B. I'. AptioxoB. — Mocksa, ExarepunOypr : Axkagemuueckuit [lpoexr, Jlenosas kuura, 2016. —
295 c. — ISBN 978-5-8291-1081-9. — TekcT : 35eKTpoHHBIH // DneKTpoHHO-0nbmnoTeunas cucrema IPR
BOOKS : [caiiT]. http://www.iprbookshop.ru/60018

5. Henbcon, JIoBua. OcuoBbl Onoxumun Jlennnmkepa [Inexkrporssiid pecype]. T. 1. OCHOBBI OMOXUMHH,
ctpoenue u karanus / JI. Heascon, M. Kokc. - 4-e uza. - M. : JIaboparopwus 3uanuii, 2020. - ISBN 978-5-
00101864-3 https://elis.psu.ru/node/578306

JlonoJIHUTEIbHAS

1. Knoppe . I'.,Me13una C. JI. buonornyeckast XuMusi: y4eOHUK IS CTYJICHTOB XUMHUYECKUX, OMOJIOTHIECKUX
1 MeTUIMHCKUX criennanbHocTelt By30B/ /1. I'. Kaoppe, C. JI. Mbi3una.-Mocksa:Beiciras mikona,2003, ISBN 5-
06-003720-7.-479.-bubnuorp.: c. 466-467

2. buodusuka:yqeOHUK 17151 cTy1eHTOB By30B/B. @. AnTOHOB [1 11p.] ; pen. B. @. AHTOHOB.-3-€ U31., UCIIp. U
noi..-Mocka:BJIAJIOC,2006, ISBN 5-691-01037-9.-287.-bubnuorp.: c. 282-284

3. Py6un, A. b. buodusuxka. Tom 1. Teopernueckas Onodusuka : yueonuk / A. b. Pyoun. — Mocksa :
MockoBckuit rocyapcTBeHHbIN yHUBEepcuTeT nMeHu M.B. JlomonocoBa, 2004. — 448 c. — ISBN 5-211-
06110-1. — Tekcr : anekTpoHHbIH // DnekTpoHHO-0uOHOoTeuHas cuctema [PR BOOKS : [caiit].
http://www.iprbookshop.ru/13075



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

www.pbcras.ru Caiit [IymuHcKoro Hay4YHOTO IIEHTpa OMOJIOTHYECKUX HCCIICIOBAHUI
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJIbHOr0 MpoIecca Mo JMCUUIIHHE

OO0pazoBaTenbHBIN MPoIIece MO TUCIUIUTMHE BHOJIOrHs KIEeTKH Tpe/noaraeT UCIOIb30BaHUE CIEAYIOIETO
MPOrPaMMHOTO o0ecrieueHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Mpe3eHTAIIMOHHBIC MaTepUabl (CIaibl IO TeMaM JIGKIIMOHHBIX M MPAKTUYECKUX 3aHATUN);
JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbmnoTeunyto cucremy (ObC)
JOCTYI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

[TepeyeHr HEOOXOIUMOTO JTUIIEH3MOHHOTO U (MJIH) CBOOOIHO PACTIPOCTPAHSIEMOTO ITPOTrPAMMHOTO
obecreyeHus:

1) opucHbI nakeT NpUIOKEHUH (TEKCTOBBINA IPOLIECCOP, MPOTrpaMMa JUIsl TOATOTOBKH 3IEKTPOHHBIX
Mpe3eHTalHi);

2) nmporpaMmMa JeMOHCTpPAIIMH BUACOMATEPUATIOB (IIPOUTPHIBATED);

3) nmpuiokeHue, MO3BOJISIONIEe MPOCMATPUBATh U BOCTIPOM3BOANTE MenuakoHTeHT PDF-daiinos;

4) mporpaMMsl JUIs IPOCMOTPA M PelaKTUPOBAHUS HUPPOBBIX U300paKEHU;

5) mporpaMMsl AJist IPOCMOTpa U penakThuposanus DjVu-daiinos.

JlucuuIuinHa He IpeayCcMaTpUBaeT UCIOJIb30BaHUE CHEIIMATM3UPOBAHHOTO IPOIPAMMHOT0 00ecreueHus

[Tpu ocBOeHHMM MaTepHalia U BHITOJHEHHS 3aJaHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOM paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAH MOTYT
WCTIOJIB30BAThCS:

cuctema BHIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmbl BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTAIINH, ay/IMO- U BUJICOKOHTEHT, a TaK )K€ TeCThI, IPOBEPSEMBbIC 3a1aHMUs,
3aJlaHusl U1l COBMECTHOM palbOTHI.

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

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM IJIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCUMIINHe

Jliig mpoBeieHus JIEKIIMOHHBIX 3aHATHI HE00X01MMa yueOHast ayAUTOpUs, OCHAILEHHAs! CTIeLHaTIN3UPOBAHHOM
Me0elblo, IEMOHCTPALIMOHHBIM 000pyA0BaHNEM (IIPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MIPOTPaMMHBIM OOecrieueHHEeM, MEJIOBOH (1) MM MapKepHOU JTOCKOM.

Jliis ipoBeieHus JIabopaTOPHBIX 3aHATHI HeoOxoauMa JIabopaTopusi OHONIOTHH KJIETKH, OCHAIIICHHAS
nabopaTopHbIM 060opynoBanueM. CocTaB 000pyAOBaHUS ITPEICTABICH B MACTIOPTE JIAOOPATOPHUH.

Jl11s caMocTOsTENbHOM paboThl He0OXx0auMBI mometienus Hayunoit 6ubnuorexu [I'HNUY. Tlomerenus
Hayunoit oubnuoreku I[I'HNY, o6ecriednBaroT JOCTYI K JIOKAJILHOW U II100aJIHOM CETAM.

Jl11s ipoBeIeHUs] MEPONPUATUH TEKYIEro KOHTPOJIA U IPOMEXKYTOUYHOM aTTECTAlluU, TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAlUI HEOOX0AUMa yueOHas ay JUTOPHsI, OCHAILIEHHAs CIeIMaTu3UPOBAHHOMN
MeO0ebIo, IEMOHCTPAIIMOHHBIM 000pyI0BaHUEM (TIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINM
MPOrpaMMHBIM 00eCIieYeHUEM, MEIOBOM (1) HJIM MapKEPHOM TOCKOM



[Tomemenust nayunoi 6uommorexku [ITHUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JIOCTYIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEpaTyphl, Kopm.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuauyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaqbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMInbroTephl, yCTaHOBJIECHHBIE B TOMELIEHUAX HAyYHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
BuoJsorus xkieTkun

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemble pe3yJbTaThl Kpurepuu oneHuBaHus pe3ya1bTaToB
o0y4eHust o0y4eHust
IIK.6 UMeTh 0a30Bble 3HAHUS 110 HeynosiierBopureJ

HMETh 0a30BBI€ 3HAHHUS O
MOJIEKYJISIPHBIX OCHOBAaX
JKHNBOI'O 1 MOJ'IeKy.]'IHpHI)IX
MEXaHN3Max
KUBHCACATCIIBHOCTHU

MOJIEKYJIIpHO# Onodu3nke

He umeer 6a30BbIX 3HAHUI 11O MOJICKYJISIPHOM
onodusnke

Y10BJ1€TBOPUTEJbH

Nmeet ¢pparmeHTapHbie 6a30BbIe 3HAHUS IO
MOJICKYJISIpHON Onodu3nke

Xopomuo
B neirom umeer 6a3oBbie 3HAHUSA IO
MOJIEKYJISIpHOI OMO(U3MKe, HO B 3HAHUSIX €CTh
OTEIBHBIE MPOOEITBI

OT1iu4HO
Hmeet 6a30BbIe 3HAHUS 10 MOJIEKYJIIPHOM
ouodusmnke

K.16

HMeTH 0a30BBIE
MIPEJICTABJICHHS O
Oonodu3nIeCcKrX OCHOBAX
KU3HEAEATETLHOCTH

BJIaJICTh 0a30BBIMU 3HAHHUSIMHU O
TEPMOJIMHAMHKE KUBBIX CUCTEM U
MeMOpPaHHBIX MPOLECCAX B
KJIETKE, yMETh OIUCaTh
(du3nUecKre OCHOBHI TPAHCIIOPTA
BCIICCTB U DHCPIUH B KIICTKC

HeynosiaerBopurei
He BiagieeT 0a30BBLIMU 3HAHUSIMU O
TEPMOJUHAMUKE )KUBBIX CHCTEM U MEMOpaHHBIX
rpolieccax B KJIETKE, HE yMeeT OnucaTh
(bu3nYecKre OCHOBBI TPAHCTIOPTA BEILIECTB U
SHEPIUU B KIIETKE

YoBj1€TBOPUTEIbH
¢dbparMeHTapHO BiajgeeT 0a30BBIMU 3HAHUSIMU
0 TE€PMOJMHAMMKE KUBBIX CUCTEM U
MeMOpaHHBIX IMpoIleccax B KIETKE,
(dhparMeHTapHO yMEET OnucaTh Pu3nyecKue
OCHOBBI TPAHCIIOPTa BEILIECTB U YHEPTUU B
KJIETKE

Xopomuo
B II€JIOM BiiafieeT 0a30BBIMHU 3HAHUSIMH O
TEPMOJMHAMHUKE KUBBIX CHCTEM H MEMOpaHHBIX
MpoIECcCax B KIETKE, yMEET OMUCaTh
(bu3HYeCcCKre OCHOBBI TPAHCTIOPTA BEIECTB U
SHEPTUHU B KJIIETKE, HO B 3HAHUSAX U YMECHHSIX
€CTh OTJICTIbHBIC MPOOEIIBI B 3HAHUSIX U YMEHUAX
OTtau4dHo

BiazceT 0a30BBIMH 3HAHUSIMMU O
TEPMOJMHAMHUKE KUBBIX CHCTEM M MEMOpaHHBIX




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
rpoiieccax B KJIETKE, YMEET ONUCaTh
(bu3nYecKre OCHOBBI TPAHCTIOPTA BEILIECTB U
SHEPTUH B KIETKE

IT1K.6

HMeTh 0a30BBIE 3HAHUS O
MOJICKYJISIPHBIX OCHOBaXx
KHUBOT'O 1 MOJICKYJISIPHBIX
MEXaHUu3Max
KUBHEACATCIbHOCTHU

uMeTh 0a30BbIe 3HAHUS O
CTYKType U (QYHKIHSIX OCHOBHBIX
KJIACCOB BHYTPUKJIETOUHBIX
BEIIECTB

HeynosierBopureJ
He 3HaeT XuMH4eCKON CTPYKTYpBI U CBOWCTB
OEJIKOBBIX AaMUHOKHUCIIOT, BXKHEUIIINX
KJIETOYHBIX MOHOCAXapHu/10B U JKUPHBIX KUCIIOT,
MEPBUYHON, BTOPUYHOM, TPETUYHOHU U
4eTBEPTUYHOHN KOH(pOopMaIMu OEIKOB,
CTPYKTYPBI JUIIUI0B U MOJIUCAXapuI0B. MoXKeT
OOBSCHHUTH POJIb CIIA0BIX B3aUMOJICUCTBUIN B
(OpMUPOBAHUU TPEXMEPHBIX CTPYKTYp. MoxkeT
MIEPEYUCIIUTh OCHOBHbIE (DYHKIIUU U TPUBECTU
KOHKPETHBIE IPUMEPHI OEJIKOB, YIIIEBOIOB U
JUIHUI0B

YnoBaerBopuTeabH
Nwmeet o0mmue 3HaHUS XUMHUYECKOM CTPYKTYpBI
U CBOMCTB OEJIKOBBIX AMUHOKHUCJIOT,
BAKHEHMIIINX KJIETOYHBIX MOHOCAXapUIOB U
KUPHBIX KHUCIIOT, IEPBUYHOM, BTOPUYHOMU,
TPETUYHOM U YETBEPTUUHOM KOHpopManuu Oe
OTJEJIbHBIE MIUEIKOB, CTPYKTYPbI JIMIIUJOB U
nojucaxapuaoB. MoxxeT 0ObsSCHUTD POJIb
cJ1a0bIX B3aUMOJICHCTBUN B (POPMHUPOBAHUU
TPEXMEPHBIX CTPYKTYpP. MOKET NEPEUNCIIUTD
OCHOBHbIE (DYHKIIMM U PUBECTU KOHKPETHBIE
IpUMEPBI OEJIKOB, YITIEBOJIOB U JIMITUI0B

Xopomuo
Hwmeet chopMHpOBaHHBIE, HO COAEPIKAIIINE
OTJeJbHbIE MPOOEIIbl 3HAHUS XUMHUYECKON
CTPYKTYPbI U CBOWCTB O€IKOBBIX aMHUHOKHUCIIOT,
BAKHEHINNX KJIETOYHBIX MOHOCAXApUIOB U
JKUPHBIX KUCJIOT, IEPBUYHOM, BTOPUYHOM,
TPETUYHOM U YETBEPTUUHON KOH(POpMALUU
O€JIKOB, CTPYKTYpPHhI JTUIHI0B U MOJIUCAXAPUJIOB.
MoxeT 00BSICHUTB POJIb CITA0bIX
B3aUMOJICHCTBHI B ()OPMHPOBAHUHU
TPEXMEPHBIX CTPYKTYpP. MOKET NEPEUNCINTh
OCHOBHbIE (DYHKIIM U PUBECTU KOHKPETHBIE
IpUMeEpbI OEJIKOB, YITIEBOJIOB U JIUITUI0B
OT1au4Ho

Hwmeet chopMUpOBaHHBIC 3HAHUS XMMUYECKON
CTPYKTYPBI U CBOMCTB O€JIKOBBIX aMHUHOKHUCIIOT,




KoMnerennus

IInanupyemble pe3y/ibTaThl

o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
BKHEHIIINX KIETOYHBIX MOHOCAXAPHUIIOB U
KHUPHBIX KUCIIOT, IEPBUYHOM, BTOPHUYHOM,
TPETHUYHOU U YETBEPTUUHON KOH(POpMAITUU
OENKOB, CTPYKTYPHI JTUMHUI0B U MOJIHCAXAPHUIOB.
MoskeT 00BSCHUTD POJIb CIA0BIX
B3aUMOJICHCTBUN B (hOPMHPOBAHUH
TPEXMEPHBIX CTPYKTYpP. MOXKET NepeynuCIuTh
OCHOBHbBIE (DYHKIIMU U PUBECTU KOHKPETHHIE
MpUMEPHI OCIIKOB, YTIICBOIOB U JTUIUIOB

IIK.6

HAMETH 0a30BLIE 3HAHUS O
MOJIEKYJISIPHBIX OCHOBAX
KUBOTO U MOJICKYJIIPHBIX
MEXaHu3Max
JKU3HENEATEIbHOCTH

BJIaJAC€Th OCHOBHBIMHA

OMOXUMHYECKUMU METOJaMU

aHaJIn3a

HeynosiierBopuren
BrimonHeHo MeHee 2xX 1abopaTopHBIX paboT: HE
BJIa/IE€T OCHOBHBIMH KOJIMYECTBEHHBIMU U
Ka4eCTBEHHBIMU METOJIAMH OMOXHUMUYECKHX
HCCIIEA0BAHMM.

Ya0BJI€ETBOPUTENBH
[TpaBunpHOE BBIMIOTHEHNE 2X Ja0OPATOPHBIX
paboT: Bi1aJieeT OCHOBHBIMU KOJIMYECTBEHHBIMU
Y Ka4eCTBECHHBIMH METOAaMU OMOXUMHUYECKUX
UCCIIeI0OBaHUM. 3HAaeT IpaBUJla TEXHUKH
6e3omacHOCTH. YMeeT paboTarh Ha mpudopax u
000pyI0BaHUH. TTPABUIBHO 0(hOPMIISET OTYET.

Xopoio
[IpaBuiibHOE BBINOJIHEHUE 3X J1aOOPATOPHBIX
paboT: BiameeT OCHOBHBIMHU KOJMYECTBEHHBIMU
Y KQ4eCTBEHHBIMH METOaMU OMOXUMHUYECKUX
UCCIIeIOBaHMM. 3HAET MPaBUIia TEXHUKH
6e3omacHOCTH. YMeeT paboTaTh Ha mpubdopax u
000pyI0BaHUU. IPABUIBHO 0(hOPMIISET OTYET.

Otiamn4yHo
[TpaBmiibHOE BBITIOIHEHUE 4X JIA0OPATOPHBIX
paboT: BiaseeT OCHOBHBIMU KOJMYECTBEHHBIMU
1 Ka4eCTBEHHBIMU METOJaMH OMOXUMHUYECKIX
UCCIIeIOBaHMM. 3HAeT MpaBUia TEXHUKH
O0e3omacHOCTH. YMeeT paboTaTh Ha MpuOOpax u
000pyI0BaHUU. TPABUIILHO O(OPMIISIET OTUET.

IK.6

HMETh 0a30BbIE 3HAHUS O
MOJICKYJISIPHBIX OCHOBAX
KHBOTO W MOJICKYJISIPHBIX
MEXaHNU3Max
KNU3HCOCATCIIBHOCTHU

UMeTh 0a30BbIe 3HAHUA 00

OCHOBHBIX META0OTUTHIECKUX
MMyTAX B KIIETKE, IOHUMATh UX

OHOJIOTMYECKYIO POJIb

HeynosierBopureJ
He 3HaeT OCHOBHBIX METAOOIMYECKHX ITyTeH
CUHTE3a U pacraza yrieBoJ0B U JUIIUI0B, HE
MMOHUMAET UX OMOJIOTHYECKOTO 3HAUCHUS,
CYIIHOCTH ()ePMEHTATUBHOTO KaTalln3a,
MOJIEKYJISIPHOM CTPYKTYpHI (DEPMEHTOB,
MexaHu3Ma X GyHKIIMOHUPOBAHUS, PETYIIALNN
aAKTUBHOCTH (DEpMEHTOB.

YnoBiaeTrBopuTEIbLH




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

Nmeet obmre 3HaHUS OCHOBHBIX
MeTaboIMUeCKUX MyTel CUHTEe3a U pacmaja
YTJIEBOJIOB ¥ TUMUI0B, TOHUMaHUE UX
OMOJIOTMYECKOr0 3HaYEHHUsI, CYIIIHOCTH
(hepMEeHTaTUBHOTO KaTalln3a, MOJIEKYJISIPHOMN
CTPYKTYphI (pepMEHTOB, MEXaHU3Ma HX
(GYHKIIMOHUPOBAHUS, PETYIIALNN aKTUBHOCTH
(hepMeHTOB.

Xopouo
NmeeT copmupoBaHHbie, HO COEpKALIUE
OTJeNbHbIE MPOOEsIbl 3HAHUS OCHOBHBIX
MeTaboIMUeCcKUX MyTell CUHTEe3a U pacraja
VTJICBOJIOB U JIUITUOB, TOHUMAHUE UX
OMOJIOrMYECKOro 3HaYEHHUs, CYIIIHOCTH
(epMEeHTaTUBHOTO KaTaJln3a, MOJIEKYJISIPHOU
CTPYKTYphI (PepMEHTOB, MEXaHU3Ma HX
(GYHKITMOHUPOBAHHUS, PETYIISALUN aKTUBHOCTH
(bepMeHTOB.

OtanyHo
Nmeet copmMupoBaHHbIC 3HAHUS OCHOBHBIX
MeTaboIMUECKUX MMyTel CUHTE3a U pacnaja
YIJIEBOJIOB U JIUMIUOB, TOHUMAaHUE UX
OMOJIOTUYECKOTO 3HAYCHHS, CYIIIHOCTH
(hepMEHTAaTUBHOTO KaTalln3a, MOJICKYJISIPHON
CTPYKTYpHI (PepMEHTOB, MEXaHU3Ma HX
(GYHKIIMOHUPOBAHUS, PETYIIALNN aKTUBHOCTH
(hepMeHTOB.

IIK.6

HMETh 0a30BbIE 3HAHUS O
MOJICKYJISIPHBIX OCHOBAX
JKHNBOI'O 1 MOJ'IeKy.]'IHpHI)IX
MEXaHNU3Max
KUBHCOACATCIIBHOCTHU

UMETh OA30BbI€ 3HAHUS O
OMOJIOTMYECKOM OKHCIICHUH,
3HATh CTPYKTYPY HYKICHHOBBIX
KHCJIOT ¥ MEXaHU3MBI TIepeIadun
TeHEeTUYECKOH nH(popMauu

HeynosierBopure
He 3HaeT nporieccbl OMOIOrHUECKOTO
OKMCJIEHHMS, MEXAHNU3M OKUCIUTEILHOTO
cunre3a ATD, mexaHu3Mbl iepenadn
TeHETUYECKON MHPOpMAITIT
Y10BJ1€TBOPUTEbH
Nwmeer oO1mmme 3HaHUST TIPOIIECCOB
OMOJOrHYECKOI0 OKHUCIIEHUS U MEXaHU3MOB
nepeaadyn reHeTHIECKON HHPOpMAaIH
Xopomuo
HmeeT copmMupoBaHHbie, HO COJIEpIKaIIHe
OTJIeTIbHBIC MPOOEITBI, 3HAHUS MPOIIECCOB
OMOJOrHYECKOI0 OKHUCIIEHUS U MEXaHU3MOB
nepeaadyn reHeTHIECKOM nHGOpMAaIu
OT1au4Ho
Nwmeer chopmupoBaHHBIC 3HAHUS TTPOIIECCOB
OHOJOrHYECKOI0 OKHUCIIEHUS U MEXaHU3MOB




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1ian4Ho
nepenayn reHeTHYecKoi nHopmanmu




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku : CYOC

Buja meponpusiTusi NPOMeKYTOYHOM aTTeCTALMH : 3a4eT

Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTrTecTannu : OlEHKa M0 JUCIUIUIMHE B paAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEENsIeTCs Ha OCHOBE 0aioB, HAOpaHHBIX 00YYArOMIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITHSIX, TIPOBOIUMBIX B TEUEHHE YUEOHOTO IEPUO/A.

MakcuMajbHOe KOJHYECTBO 0aJ1JI0B : 88

KonBepranusi 60a/U10B B 0TMETKH

«OTJINYHO» - OT 81 1o 88
«xopowmo» - ot 61 1o 80

«YAOBJIETBOPHUTEIBHO» - OT 41 10 60
«HEYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 41 Oana

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

IIK.16
UMeTh 0a30BbIE MPEACTABICHUS O

KonTponsHoe meponpusitue
IIncbMeHHOE KOHTPOJIbHOE

TepMOJAMHAMHUKA OMOCUCTEM

Ouo(pHU3UYECKUX OCHOBAX MeponpusiTHe
KU3HEACSATEIBHOCTU
IK.6 KoHTponbHOe MeponpusaTue | CTpyKTYpHO-(yHKIMOHATbHAS

uMeTh 0a30BbIe 3HAHUS O
MOJIEKYJISIPHBIX OCHOBAaX >KUBOTO U
MOJICKYJISIPHBIX MEXaHH3Max
KHU3HEEATCITLHOCTH

IIK.16

UMETh 0a30BbIC MTPECTABICHHS O
Onou3nIECKNX OCHOBAX
KHU3HEEATCITLHOCTH

IIncbMeHHOe KOHTPOJIbHOE
MepornpusaTue

opraHusanysa MaKpOMOJICKYJI

IIK.6

HMETh 0a30BBIE 3HAHHUS O
MOJICKYJISIPHBIX OCHOBAaX JKUBOTO U
MOJICKYJISIPHBIX MEXaHH3MaX
KU3HEICATEIBHOCTH

K.16

UMeTh 0a30BbIC MPEACTABICHUS O
OMOpHU3NIECKUX OCHOBAX
JKU3HEICATEIIbHOCTH

KonTponsHoe meponpusitue
IIncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

CTPYKTYpPHO-(DYHKITMOHATbHASI
OpraHu3alus MeMOpaH; 3aKOHOMEPHOCTH
TpaHCIOPTa BELIECTB Yyepe3 MeMOpaHbI,
poib MeMOpaH B reHepanuu
ANIEKTPUYECKUX MOTEHINAIOB U
TpaHcopMaIiK SHEPTUH, COTIPSKEHHBIN
MEPEHOC JIEKTPOHOB, MPOTOHOB M CHHTE3
ATO.

ITK.6

HUMETh 0a30BbIC 3HAHUS O
MOJICKYJIIPHBIX OCHOBAX KUBOI'O U
MOJICKYJIIPDHBIX MEXaHHU3MaxX
KUBHEACATCIBHOCTHU

DOTOperyasaTOpHBIE U
(boTOoAeCTPYKIIMOHHBIE
MIPOLIECCHI.

ITucbMeHHOe KOHTPOJIbHOE
MeponpusTie

O0unor3nUecKre OCHOBHI MEPBUYHBIX
doTtopeakiuii, poToperyasTopHble U
(bOTOIECTPYKIIMOHHBIE MTPOIIECCHI B
ouocHucTeMax.




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI

TeKyl1ero KOHTPoJIst pe3yJbTaTOB 00y4eHHs
IK.6 HTtoroBoe KOHTpOIBHOE bazoBbie 3HaHUS 110 OMOPHU3UKE KIETKH
uMeTh 0a30BbIe 3HAHUS O MEpPOIIPUSITUE
MOJIEKYJISIPHBIX OCHOBAX YKUBOTO U | ITOroBoe KOHTPOJILHOE
MOJIEKYJISIPHBIX MEXaHHU3MaX MeponpusiTHe
KHU3HEACSITETbHOCTU
IIK.16

UMETh 0a30BbIC MTPEICTABICHHS O
O01o(U3NYECKUX OCHOBAX
KHU3HEEATEITLHOCTH

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

KouTtpoabHoe meponpusitue

IIpoaomKUTENEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 3 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 10
[Tpoxoanoii 6amt: 5

IToxa3zaTen oneHUBAHUSA

Banabl

3HaeT nepBblii U BTOPOM 3aKOHBI TEPMOJAMHAMUKH U (DOPMYJIBI, CBSI3bIBAIOIINE SHTPOIHIO,
CBOOO/IHYIO DHEPTHIO U MOJIHBIN TEPMOINHAMUYECKUI MOTEHITNAIT; 3HAET OCOOCHHOCTH
TEPMOJUHAMHKHU B OTKPBITHIX CHCTEMaXx U MPOSIBJICHUS 3aKOHOB TEPMOAMHAMUKHN B OMOCUCTEMAX;
3HaeT 0COOCHHOCTH TEPMOJIMHAMUKH CUCTEM BAAJU OT PABHOBECHS, OCHOBHOE ITPABHIIO
CTaIlMOHAPHOTO COCTOSTHUSA, WU TeopeMy [Ipuroxxuna.

10

B niennom 3HaeTt, HO fomyckaet 1-2 omOKY B M370KEHUU Pa3/IeNioB: MEPBbI U BTOPOIl 3aKOHBI
TEPMOJUHAMUKYU U (OPMYJIbI, CBA3BIBAIOLIUE SHTPOIINIO, CBOOOHYIO SHEPTHIO U MOJIHBIN
TEPMOJIMHAMMYECKUH MOTEHIIAI; 0COOEHHOCTH TEPMOAMHAMUKHU B OTKPBITHIX CUCTEMAX U
IIPOSIBJIEHUS 3aKOHOB TEPMOJIMHAMUKHU B OHMocHucTeMax; 0COOEHHOCTH TEPMOAMHAMUKHN CUCTEM
BJIaJId OT PaBHOBECHsI, OCHOBHOE IIPABUJIO CTALIMOHAPHOI'O COCTOSIHUSA, WIM TEOPEMY
IIpuroxuHa.

@dparMeHTapHO 3HaeT, AOMyCKaeT 2-4 OMNOKY B U3JI0’KEHUH pa3/esioB: MEPBbIi U BTOPON 3aKOHbI
TEPMOJUHAMUKHU U (OPMYJIbI, CBA3BIBAIOLIUE SHTPOIINIO, CBOOOTHYIO SHEPTHUIO U TOJHBIN
TEPMOIMHAMMYECKUH MOTEHIIUAI; 0COOEHHOCTH TEPMOAMHAMUKHU B OTKPBITHIX CUCTEMAX U
IPOSIBJICHUS 3aKOHOB TEPMOJIMHAMUKHU B OMocHucTeMaxX; 0COOEHHOCTH TEPMOAMHAMUKHN CUCTEM
BJIaJIM OT PAaBHOBECHs, OCHOBHOE IIPABUIIO CTALIMOHAPHOI'O COCTOSIHUSA, WIA TEOPEMY
[Ipuroxuna.

KOHTpOJ’IbHOG MEpoNnpuaATUE

[IponoIKUTENHBHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOM PadoThI

MaxkcuMannbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ai: 9

IToxa3zarean oneHMBaHUA

Baaasl




3HaeT cozepkaHue TeM: (pu3nuecKasi OCHOBACIA0BIX MEKMOJICKYJIAPHBIX B3aUMOJICHCTBUH,
HOHATHE KOH(POPMAIIMH MAaKPOMOJIEKYJIBI ¥ 3HAUCHHE KOH(POPMAIIMOHHBIX IEPEX0/0B, IIOHATHE
CIIMHA JICKTPOHA, JIEKTPOHHOI'O COCTOSIHUS MOJIEKYJIbI, 3HAaUEHUE 3JICKTPOHHBIX IIEPEX0/I0B B
(YHKIIMOHMPOBAHUN MAaKPOMOJIEKYJI, MOJICJIN TIEPEHOCA IEKTPOHOB M MUTPAIIH YHEPTUH B
O6nomeMOpaHax, 3Ha4€HUE JIEKTPOHHO-KOH(POPMALIMOHHBIX MEPEX0/I0B B MEXaHU3ME
(hepMEeHTAaTUBHOTO KaTaJin3a

20

3HaeT pa3zielibl TeMbI, HO HE PaCKPbIBACT OJUH U3 BOIPOCOB KOHTPOJIBHOI pabOThI IO TEMaM:
(U3UYECKYIO OCHOBY CJIA0BIX MEKMOJIEKYJISIPHBIX B3aUMOJCHCTBHM, MOHATHE KOHPOPMAIUH
MaKpOMOJIEKYJIbl U 3HaYeHHE KOH()OPMAITMOHHBIX MEPEXO0/I0B, IOHATHE CIIMHA YJIEKTPOHA,
AJIEKTPOHHOI'O COCTOSIHUSI MOJIEKYJIbl, 3HAUYE€HUE 3JIEKTPOHHBIX MEPEX0/10B B (YHKIMOHUPOBAHUH
MaKpOMOJIEKYJI, MOJIENIU MIEPeHOCca FIEKTPOHOB U MUTPALIMK SHEPTUU B OnoMeMOpaHax, 3HaueHue
AJIEKTPOHHO-KOH(POPMAIIMOHHBIX MEPEX00B B MeXaHN3Me (PePMEHTATUBHOIO KaTaiusa

14

B nienom 3HaeT Marepuan pasjena, HO He pacKpbIBaeT OTBETHI Ha 2 BOIPOCAa KOHTPOJIbHOM
paboThI 10 TeMaM: (PU3HUYECKYI0 OCHOBY CIIA0BIX MEKMOJIEKYJISIPHBIX B3aUMOACHCTBUH, TOHATHE
KOH(OPMALIMU MaKpOMOJIEKYJIbI U 3HaueHUE KOH(OPMAIIMOHHBIX I1€PEX0/I0B, MOHATHE CIIMHA
HIIEKTPOHA, IEKTPOHHOT'O COCTOSIHUS MOJIEKYJIBI, 3HAUEHHE HJICKTPOHHBIX MIEPEXO0JI0B B
(YHKIIMOHUPOBAHUU MAaKPOMOJIEKYJI, MOJIEH MIEPEHOCA JIEKTPOHOB U MUT'PALIMU SHEPTUH B
OonomeMOpaHax, 3Ha4€HUE IEKTPOHHO-KOH(POPMALIMOHHBIX MEPEX0JI0B B MEXaHU3ME
(epMEHTaTUBHOTO KaTanu3a

KonTposbHoe MeponipusiTue

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIi 0ai, BEICTABIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTaluu: 25
ITpoxoanoii 6amt: 11

IToxa3zaTen oneHUBAHUS

Banabl

3HaeT pa3eibl TEMbL: CTPYKTYPHO-(YHKIIMOHATIBHAS OPTaHU3AIMs OMOJIOTHIECKUX MEMOpaH,
3aKOHOMEPHOCTH MAaCCHBHOT'O TPAHCIOPTA BEIIECTB Yepe3 MeMOpaHbl, 3aKOHOMEPHOCTH
AKTHBHOT'O TPAHCIIOPTa MOHOB Yepe3 MEMOpPaHbl, 3aKOHOMEPHOCTH TPAHCIIOPTAa HOHOB B
B0O30yIMMBIX MeMOpaHax U TeHepaluio ONOMOTEHIIUAIOB, CONPSKEHHBIN TIEPEHOC FJIEKTPOHOB,
poTOHOB U cuHTE3 ATO.

25

3HaeT pas3enbl TEMBI, HO OMyCKaeT 1-2 OmuOKU: CTPYKTYPHO-(PYHKIIMOHATbHASI OPTraHU3aIIHSI
OroIoruYecKnX MeMOpaH, 3aKOHOMEPHOCTH MaCCUBHOTO TPAHCIIOPTa BEILIECTB YEPE3 MEMOPAHBHI,
3aKOHOMEPHOCTH aKTHBHOT'O TPAHCIIOPTA HOHOB Yepe3 MeMOpPaHbl, 3aKOHOMEPHOCTHU TPaHCIIOpTa
HMOHOB B BO30YyIMMBIX MEMOpaHaxX U TeHepaIiio OMOMOTEHIINATIOB, COTPSKEHHBINA MTEPEHOC
AJIEKTPOHOB, MPOTOHOB U cuHTE3 ATO.

18

B 1iennom 3HaeT pasaensl TEMbI, HO IOMycKaeT 3-4 omMOKH: CTPYKTYpPHO-(QYHKIMOHATbHAS
oprasu3zaiysi OnoJOrMuYecKuX MeMOpaH, 3aKOHOMEPHOCTH [TACCUBHOTO TPAHCIIOPTA BEILIECTB
yepe3 MeMOpaHbl, 3aKOHOMEPHOCTH AKTUBHOT'O TPAHCIIOPTAa HOHOB Yepe3 MEMOpaHsI,
3aKOHOMEPHOCTHU TPAHCIIOPTa HOHOB B BO30YMMbIX MEMOpaHaxX M reHepaliio ONONOTEHIINAIIOB,
COMPSIKEHHBIN EPEHOC JIEKTPOHOB, POTOHOB U cUHTE3 ATO.

11

DoToperyasaTopHbIe M (POTOASCTPYKIMOHHBIE POLECCHI.

[IpoK0mKUTENTBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca




VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcruMaibHbIi 0aJu1, BHICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHON aTTecTauuu: 13
IIpoxoaHoii 6an: 6

IToxa3aTeiu onleHUBAHUS Baaasl
3HaeT GoToperyasaTopHble U (POTOAECTPYKLMOHHBIE IPOLIECCHl B OMOCHCTEMAX, IEPBUYHBIE 13
doTtomnporieccs B OnoMeMOpaHax.
3HaeT GoToperyasaTopHble U (POTOAECTPYKLMOHHBIE IPOLIECCHl B OMOCHCTEMAX, IEPBUYHBIE 10
¢doromporeccs B OnomeMOpaHax, OHAKO, TOMycKaeT 1 ommoKy.
@®parMeHTapHO 3HaeT (POTOPErYIATOPHBIE U (POTOAECTPYKIMOHHBIE MTPOLIECCH B OMOCUCTEMAX, 6
nepBUYHbIE (poTOompoIiecch B OnoMeMOpaHax, J0MycKaeT 2 OMIMOKY.
HNTorosoe KOHTPOJIBLHOE MEPONIPUATHE
[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
ITpoxoaHoii 6amn: 10
IToxa3aTeiu onleHUBAHUS Baaasl
JemoHcTpupyetr 0a30Bble 3HaHUS 0 OMO(U3MKE KIETKH, IPU BBHIIOJHEHUH TecTa aaet 6oiee 81% 20
MPaBUIIBHBIX OTBETOB.
B nenom nemoHcTprpyer 6a3oBble 3HAHUSA IO OMO(PHU3UKE KIETKH, IPU BBIIOJHEHUH TECTA AAET 14
61-80% npaBUIBHBIX OTBETOB.
JeMmoHCcTpHpyeT pparmMeHTapHbIe 0a30BbIE 3HAHMS IO OMOPU3UKE KIETKHU, TIPH BHIMTOJIHEHUN 10

tecta gaet 41-60% npaBUIBHBIX OTBETOB.

Bujx MeponpusiTusi NpOMe:KyTOYHOM aTTecTAlMHU : DK3aMeH

Cnoco6 npoBeieHUst MEPONIPUATHS MPOMEKYTOUHOM aTTecTanum : OlLiEHKa N0 JUCHUIIIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlK ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPOTNPHUITUSIX, POBOJIMMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MakcuMajbHOe KoJiu4ecTBo 0ayioB : 100

KonBepranusi 60a/U10B B 0TMETKH

«otam4Ho» - ot 81 no 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEIBLHO» - OT 46 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 46 Oaia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI

TeKylero KOHTPOoJIs pe3yJbTaToB 00y4eHHs




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

IT1K.6

HMeTh 0a30BBIE 3HAHUS O
MOJICKYJIAPHBIX OCHOBAX KUBOTO U
MOJICKYJISIPHBIX MEXaHHU3Max
KUBHEACATCIBHOCTHU

1.4. JTunuapl. CTpoeHUE U
byHKITIU

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HAHUS XUMHUYECKOU CTPYKTYpPbl U CBOMCTB
OCITKOBEIX aMUHOKHCIIOT, BaXKHEUIITHX
KJICTOYHBIX MOHOCAXapHUJI0B U KUPHBIX
KHUCJIOT, IEPBUYHON, BTOPUYHOM,
TPETUIHOW U YETBEPTUIHOU KOHPOPMAITUH
OEJIKOB, CTPYKTYPBI JIUTIUIOB U
nmoJincaxapuoB. MoxeT 0OBbSICHUTH POJIh
c1a0bIX B3aMMOJIEHCTBHI B
(hOpPMHUPOBAHUH TPEXMEPHBIX CTPYKTYP.
MokeT epeYrcIuTh OCHOBHBIC (DYHKITUH
Y TIPUBECTH KOHKPETHBIE TIPUMEPHI OCITKOB,
YIJIEBOJOB U JTUTTUIOB

IK.6

HMETh 0a30BbIE 3HAHUS O
MOJICKYJISIPHBIX OCHOBAaX JKHBOTO U
MOJ'IeKy.]'IHpHI)IX MEXaHHU3Max
KU3HCOCATCIIBHOCTHU

2.7. Perynauus u
WHTETpaIus KJICTOYHOTO
Metabonusma. ['omeocTas.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Hmeer copMupOBaHHBIC 3HAHUS
OCHOBHBIX ITyTel KaTaboiau3ma u
aHa0oOJM3Ma YTJICBOJIOB M JINTIUJIOB (CUHTE3
U paClICIUICHUS IMMOJINCaXapua0B U
JUTIAIOB, TIUKOJIN3, TeHT030(ochaTHBIN
[IUKJI, [IUKJT TPUKAPOOHOBBIX KUCIIOT,
TITIOKOHEOT€HE3, PACIICTUICHUE W CHHTE3
JKHUPHBIX KI/ICJIOT), X XuMu3mMa u
OMOJIOTUYECKON POJTH

IIK.6

HAMETH 0a30BBIE 3HAHHUS O
MOJIEKYJISIPHBIX OCHOBAaX >KUBOTO U
MOJIEKYJISIPHBIX MEXaHU3MaX
KU3HEAEATETLHOCTH

3.3. Tpanckpunuus u
TPAHCIISINS - MATPUIHBIC
ounocunte3sl PHK u GenxoB
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

CoOnroieHue TEXHUKU 0€30MacCHOCTH MPH
BBITIOJITHCHUH JTA0OPAaTOPHOU PabOTHI.
YMenue paboTaTh Ha AHATUTHYECKUX
Becax, HU3KOCKOPOCTHOM IeHTpudyre,
(OTO37EKTPOKOIOPUMETPE, TUTPOBATBHOM
yCTaHOBKE. YMeHHEe 000CHOBATh
MOJTyYEHHBIN pe3ybTaT, MPaBUILHO
0hOpMHTH OTYET 10 TAOOpaTOPHOH padoTe.

4. IToroBoe KOHTPOJIHHOE
MEepONpUsITHE

HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Mosxet u3o0pasuth cxemy ITLI, Ha3BaTh
€€ OCHOBHBIE KOMIIOHEHTBI, O0bSICHUTD
MEXaHU3M OKHCIUTEIbHOTO
bochopunupoBanus u padboty
AT®-cunTaszel. MoxkeT HanucaTh

XUMUYECKYI0 (hOopMyITy JTH000TO
HYKJICOTH/1a, N300pa3uTh CXEMAaTUYECKU U
nosicauth crpoenue JJHK u PHK, ux
OHMOIOTHYECKYIO posib. MOKET MOSICHUTH
MOCJIEI0BATETLHOCTh COOBITHI
pEIUIMKalUU, TPAHCKPUIILIUKA 1
TPAHCIISAIUH.




Cneundukanusa MeponpusTHH TeKylIero KOHTPOJIS
1.4. JIunuasl. CtpoeHue n GQyHKIUU

[IponomKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS TPOMEKYTOUHOM aTTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHOI padoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 9

IToxa3zarTenn oeHUBaAHUA

Bajaabl

Hwmeet copMUpOBaHHBIE 3HAHUSI XUMHUYECKON CTPYKTYPBI M CBOMCTB OETKOBBIX aMUHOKHCIIOT,
BKHEHIINX KICTOYHBIX MOHOCAXAPHUIOB U JKUPHBIX KUCIIOT, IEPBUYHON, BTOPUYHOM,
TPETUYHOM U YETBEPTUYHOHN KOH(OpMAIHK OENIKOB, CTPYKTYPBI IUMHU/IOB U MOJIHCAXAPUIOB.
MoxeT 00BSCHUTD POJIb CIIa0BIX B3aUMOAEHCTBUM B (POPMHUPOBAHUU TPEXMEPHBIX CTPYKTYP.
MoxeT nepeuucianTb OCHOBHBIE (DYHKIIUH U IPUBECTH KOHKPETHBIE TPUMEPHI OEJIKOB, YTTIEBOJIOB
Y JINTIAJIOB

20

Hwmeet copMupOBaHHBIE, HO C HEOETBIIMMHI HETOUHOCTSIMH 3HAHUSL XMMUYECKOH CTPYKTYPHI U
CBOMCTB O€JIKOBBIX aMUHOKHUCIIOT, BaKHEHUIIIMX KJIETOUYHBIX MOHOCAXapHI0B U )KUPHBIX KHCIIOT,
NEPBUYHOM, BTOPUYHOM, TPETUUHON U YETBEPTUYHOM KOH(OpMAIH OEJIKOB, CTPYKTYPHI
JUNHUIOB U TIoJUcaxapuioB. MoxeT 0ObSICHUTD POJIb CJIa0bIX B3aUMOAEUCTBUN B (HOPMUPOBAHUH
TPEXMEPHBIX CTPYKTYp. MOXKET epeuncIUTh OCHOBHbBIE (DYHKIIMH U IPUBECTH KOHKPETHBIE
IIpUMEpPHI OEJIKOB, YTIEBOJIOB U JIUIIHUIOB

13

He umeer chopMupoBaHHBIX 3HAHUH U TOMTYCKAET OMIMOKH B XUMUYECKOU CTPYKTYpPE
CBOMCTBAX OCJIIKOBBIX aMUHOKHCIIOT, BAXKHEHIITNX KJIETOYHBIX MOHOCAXapUI0OB U KUPHBIX KUCIIOT,
MEPBUYHOM, BTOPUYHOMN, TPETUYHON U YETBEPTHUHOU KOH(OpMammu OENKOB, CTPYKTYPhI
JUTIUOB ¥ TIOJIMcaxapui0B. MOXKET OOBSICHUTB POJIb CIA0BIX B3aMMOJICUCTBUI B
(bOpMUPOBAHUU TPEXMEPHBIX CTPYKTYP. MOXKET MEePEUUCIUTh OCHOBHBIC (DYHKITUHU U IPUBECTH
KOHKPETHBIE TTPUMEPHI OCITKOB, YTIICBOIOB U JIUIHIOB

2.7. Peryasinusi M HHTErpauus KJIeTo4HOro Meradosausma. 'omeocras.

[IponoIKUTENIBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yyaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIH 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 30
[Ipoxonnoii 6amn: 13

Iloka3aTey OLIEHUBAHUA

Bajaasl

Hmeet copMUpOBaHHBIE 3HAHHSI OCHOBHBIX ITyTel kaTaboiu3Ma 1 aHaboIn3Ma yriieBoOI0B U
JUNHUIOB, UX XUMHU3M U OHonorudeckyro poib 81-100% npaBUIbHBIX OTBETOB
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Nmeet chopmupoBaHHbIe, HO C HEOOIBITMMHI HETOYHOCTSIMU 3HAHUSI OCHOBHBIX ITyTEH
KaTtabonu3Ma u aHaboJIM3Ma YIriIeBOAOB U TUMTUIO0B, UX XUMU3M U OMOJIOTHYecKyto poib 61 - 80%

MMPpaBUJIBHBIX OTBCTOB

18

HNmeet HemoHBIC 3HAHUST OCHOBHBIX MTyTeH KaTaboau3Ma v aHaboIM3Ma yIiIeBOI0OB U JTUTTHIOB

41% npaBUIIbHBIX OTBETOB

13

3.3. Tpanckpunuus 4 TpaHcJasauus - MaTpudnblie Onocunresbl PHK u Oeskos

[IponoIKUTENHbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7

IToxa3zaTenn oneHMBaHUA

Baaasl

OtyeT mo nabopaTopHoit padote 1

OtyeT mo nabopaTopHoit padote 3

Otuet o nabopaTopHoit padoTe 2

4. UToropoe KOHTPOJIbHOE MEePONIPUSITHE

[Ipo0mKUTETBHOCTE IPOBEACHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 Yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 35
IIpoxoanoii 6amn: 17

IToxa3zaTen oneHMBaHUA

Baaasl

Moxet nzo0pazutb cxemy DTL], Ha3BaTh €€ OCHOBHBIC KOMITOHEHTBI, OOBSICHUTh MEXaHU3M
OKHUCIIUTENBHOTO (hochoprnrpoBanus U padoty ATD-cuHTa3bl. MOKET HaMCaTh XUMUYECKYIO

dbopMyiTy TFOO0TO HYKJICOTH 1a, H300pa3uTh CXeMaTu4ecku u mosicHuTh crpoeane JJIHK u PHK,
uX OMOJIOTUYECKYIO pOJib. MOXET MOSCHUTH MOCIEI0BATENBHOCTh COOBITUI PETITUKALINHY,
TPaAHCKPUIILIUH U TPAHCIISILIUU.
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Mosxet n300pa3uth cxemy DTLI, Ha3BaTh €e OCHOBHBIE KOMIIOHEHTHI, OOBSICHUTh MEXaHU3M
okuciuTenbHoro dhochopmiupoBanus u padoty ATd-cunrassl. JlomyckaeT HETOYHOCTH B

HalMCaHUM XUMHUYECKUX (POpMyII IF0O0r0 HYKJICOTHIa, MOKET HM300pa3uTh CXEMAaTUYECKH U
noscHuth crpoenne JJHK u PHK, ux 6uonorudeckyto poib. MoXeT MOSICHUTh
I0CJIEI0BATENBHOCTD COOBITUI PEIUIMKALIMY, TPAHCKPHUIILIUU U TPAHCIILMH.

22

He moxet n3o06pasuth cxemy OTLI, Ha3BaTh €€ OCHOBHBIE KOMIIOHEHTHI, O0BSICHUTh MEXaHU3M
OKHCIHUTEIBHOTO (pochopunupoBanus u padory ATd-cunrassl. He Mmoxxer HanucaTh

XMUMHYECKYI0 (OpMYITy JII000r0 HYKJICOTH A, N300Pa3UTh CXEMAaTHUECKHU U MOSICHUTh CTPOEHUE
JHK u PHK, ux 6uosornueckyro poJib. 3aTpyIHSAETCS B TTOCIECIOBATEILHOCTH COOBITHI
peIUIHKALUY, TPAHCKPUIILUYA U TPAHCIIILNY.

17




