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1. HammeHnoBaHue JUCHUININHBI

OH3UMOJIOTUA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumiimHa BXOJIUT B BApUaTUBHYIO YacTh biioka « b.1 » oO0pa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaIpaBJIEHHOCTh JKCIIEPUMEHTAIbHASI OUOIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS IUCIUILTHHBI JH3MMOJOTHSA Yy 00yJaronierocs A0KHBI ObITh C(HOPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

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

HamnpagsJienune noaroroBku 06.03.01 buonorus (HanpaBIeHHOCTh: DKCIIEpUMEHTAIbHAsE OMOJIOTHS)
dopma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JI51 U3y4Y€eHUS
AUCHMILINHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JJeKIHOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.uac.)
@®opMbI TEKYLLIET0 KOHTPOJISI HtoroBoe koHTposnbHOE MeponpusTue (1)
[TucemenHO€ KOHTPOJIBHOE MeponpusTue (3)
DopMbI IPOMEKYTOUHOM 3auer (11 Tpumectp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Iuzumodiorusi.IlepBblii cemecTp

Tema 1. UcTopus 3u3umosiorun. Mexanusmbl GopMHUPOBaAHNMS IPOCTPAHCTBEHHOM CTPYKTYPbI
0eJIKOB, (DOJITUHT.
[IpenmMert u 3aaauu YH3UMONOTHHU. VICTOPHS SH3UMOJIOTHHI, OCHOBHBIC ATAIBI Pa3BUTHSI SH3UMOJIOTUH KaK
HAYKH, BBIAfOIIHECs yueHble. OCHOBHBIC MMOHATHS M HCTOPUS UX TPOUCXOXKICHUS. XUMHUYECKasl PUpoa
(dhepMeHTOB. YPOBHH OpraHu3aliuu 0eakoB. MexaHu3Mbl (HOpMUPOBAHKS TPOCTPAHCTBEHHON CTPYKTYpPHI O€JKa.
DonauHr OEIKOB.

Tema 2. CtpoeHue u cBOMCTBA (DePMEHTOB. AKTUBHBbIH HEHTP. PepMeHT-CYOCTPATHBIH KOMILIEKC.
KodaxkTops! U npocTeTHYeCKHe IPYNIIbI.
Crpoenue hepMeHTOB, IPOCTHIE U CIOKHBIE ePMEHTHI. AKTUBHBIC IICHTPHI (PEPMEHTOB, CTPYKTypa aKTHUBHOTO
LIEHTpa, KOHCEPBAaTUBHbIE AMUHOKHCIIOTHI, (POPMUPYIONINE KATAIUTUUYECKUN U COPOLIMOHHBII MOALIEHTPHI.
I'muumH, OpoJIMH M LUCTEHH KaK CTPYKTYpooOpas3yrolre aMUHOKUCIOTHL. JJomeHbl. DepMeHT-cyOCcTpaTHBIN
KOMIIJIEKC, MeXaHu3M copOuuu. [ToHsaTHS: KO(aKTOphl, KOPEPMEHTHI, IPOCTETUYECKAs TPYIINa, X0I0(pEepMEHT,
anogepMeHT. AJIOCTepUIecKrue PepMEHTHI.

Tema 3. CieunpuuHOCTb AelicTBUA (pepMeHTOB. MHOXKeCTBEHHbIE MOJIEKYJIsAPHbIE (OPMBI
¢epmenToB. Kinaccupukanus ¢pepmenTon
CrenunpuyHoCcTh, Kak 0coboe cBOHCTBO GpepMeHToB. KOHIIENIUS CTEpUYECKOTO COOTBETCTBUS, KOHIETIIIHS
WHAYLUHUPOBAHHOTO COOTBETCTBHSI, KOHIEHIIUS HANpsOKEHUH U nedopmanuii. J[ByX1ieHTpoBasi MOZEIb.
KomriekcooOpazoBaHue akTHBHOTO IICHTPA C HEPEAKIITMOHHBIMU (hparMeHTaMH cyocTpaTa Kak GpakTop
yckopenus peakiuu. CrepeocnenuuaHoCTb, TeOMETpruIecKas U KopepMeHTHas CIEIU(UIHOCTb.
MHo>xecTBeHHbIE MOJIEKYJIsIpHbIe (hOpMBI pepMeHTOB, n3odepmenTsl. Knaccuduxanus depmenton. Enunuiist
aKTUBHOCTH (DEpPMEHTOB.

Tema 4. Kunetuka (pepMEeHTATHBHOI0 KATAIH3a
TepMomrHaMUYecKue XapakTepUCTUKN (pepMeHTaTHBHOTO KaTtanu3a. CXOJCTBO H pa3inune GEepMEHTOB U
HEOMOJIOTMYECKUX KaTaau3atopoB. OCHOBHBIC MOHATHS KHHETUKH ()ePMEHTATUBHBIX peakiuii. Kunetuka
MPOCTBIX PEAKIIHi, peaKIuu IePBOro, BTOPOTO U TPEThEro Mmopsaka. KMHeTHka CIoKHBIX PEeaKIlHii.
CranuonapHasi KUHETHKa (DepMEHTATUBHBIX peaklui, ypaBHeHUEe Muxasnuca — MeHTeH, KOHCTaHTa
Muxasmca. ['paduk JlaitnyuBepa-bepka. MHorocyocTpaTHBIE peakilni, peakius €IHHUIHOTO 3aMEeIICHUS H
peakmus ABOMHOTrOo 3amenieHus (MuHr-noHr). Kunerrka amtoctepuueckux GpepmMeHToB. [ unoressi,
0OBSCHSIONTNE KOOTIepaTUBHBIC d(PPEKTHI.

Tema 5. Mexanusmbl aeiicTBus pepmMenTOB. CONIMKEHNE U OPUEHTALMS, MHAYIIUPOBAHHOE
COOTBETCTBHE
Mexanu3msl aerictBus pepmeHToB. COmmKkeHne u opuenTanus. CHUKEeHne CBOOOHON SHEPTUM aKTHBALIUU
XUMHUYECKOTO MpeBparieHus: GepMeHT-CyOCTpaTHOTO KOMIUIEKCA.
Teopus unaynrpoBanHoro coorBercTBusl. Konuenuuu nedopmarmu. A63umbsl. ConbBatanus 1 AecoIbBaTalHs.
[lepexoaHoe cocTosiHUE, €0 TEPMOJIUHAMUYECKAs CYIIHOCTb.

Tema 6. Mouieky/JsipHble MEXaHU3MbI (pePMEHTATUBHOI0 KATAJIN3a
KucaoTsl 1 ocHOBaHUS B pepMEHTATUBHOM KaTallu3€, OCHOBHBIEC TIOHATHS, aMUHOKHCIIOTHI, KaK
HYKJ1€0(UIbHbIE U 3JEKTPO(UIbHBIE ar€HThI. IPUUYUHBI 3PPEKTUBHOCTH KUCIOTHO-OCHOBHOT'O KaTaJln3a.
KoBanenTHslil katanu3. HykneopuibHble 1 31eKTpo(UIbHbIE TPYIIbI B AKTUBHOM LIEHTPE, MEXaHU3MBI UX
B3auMoieiicTBua. OOpa3oBaHUEe KOBAJICHTHOTO MTPOMEXYTOYHOTO COETUHEHUS. MeTalli0-MOHHBIN KaTaus.



Tema 7. llomu(pyHKUMOHAIBbHBINA U CKOOPAMHUPOBAHHBINA KATAJIH3
[TonmudyHKIMOHATBHBIN KaTanu3. MexaHu3M GepMEHTAaTUBHOTO THAPOJIH3a MENTHIHON CBI3U CEPHUHOBBIMU
MPOTEMHA3aMU Ha IpUMepe XUMOTpUIICuHA. CTPyKTypa U MEXaHU3M KaTAIUTUYECKOTO IEUCTBUS THIPOJIa3 Ha
npuMepe Jn3onuMa. MexanusM (pepMEeHTAaTUBHOTO KaTaau3a ACTUAPOTeHa3 Ha IPUMEpe
AJIKOTOJIbJAETUPOT€HA3BI.
MynbTrdepMeHTHBIE KOMIUIEKChI. CKOOPIMHUPOBAHHBIA KaTajau3 Ha MPUMEpE MUPYBaT-IeTHAPOTCHA3HOM
peaKiuu.

Tema 8. Peryjasinysi aKTHBHOCTH OOBIYHBIX M AJJIOCTEPUYECKUX PepMEHTOB.

Obpatumoe 1 HeOOpaTUMOE HHIMOMPOBaHNE AaKTUBHOCTH (pepMeHTOB. KOHKYypeHTHOE U HEKOHKYPEHTHOE
uHTHOMpoBanue. Perynsamus annocrepuieckux GpepmeHToB. Perponnruduposanue. [lonoxxutensHbie U
orpunarenbHbie 3G GekTopsl (MOayIATOPHl). ['oMoTpomHBIC U reTepoTpornHbie dhdexTrr. KoonepaTuBHbie
3¢ (deKThI, MOJIENIN COTIACOBAHHOTO U HECOTJIaCOBAaHHOTO MexaHu3Ma. KymynsatuBHas perynsuus. Perymsims
TOPMOHaMU. AJICHUNIATIMKIIA3HBINA U TYaHWIATIUKIIA3HBIN Ty TH PETYISIIIAA aKTUBHOCTH ()EPMEHTOB.
®ochonHO3UTHUIHBIN U THPO3UHKUHA3ZHBIN ITyTH PETYJISAIUN aKTUBHOCTU ()EPMEHTOB. Y CHJIICHHE PEryJIATOPHBIX
curHaioB. [Ipumepsl kackaHOrO MeXaHU3Ma yCUIIeHUs (PepPMEHTaTUBHOI aKTUBHOCTH.

Tema 9. JlucconunatuBHas u aacopouuonnas peryqasuus. Kopajsentnasa Mmoaudukanus.
OrpaHnuveHHbIi TPOTEOJIH3
JluccounaTHBHAS PETYJISALM: TUIBI acCOLMAaLUil CyObeAMHUL], ICHCTBUE aAJUIOCTEPUUYECKUX JIUTAaHI0B U
KOHIIEHTpauu hepmMeHTa.
AncopOunoHHas peryisuusi: cBoOOOIHbIE U CBA3aHHbIE (PEPMEHTHI, POJIb MEMOpaHbIL, ScTapeTHas Perysiuus,
cObopka MyJIbTH(PEPMEHTHBIX KOMIUIEKCOB Ha CYOKJIETOYHBIX CTPYKTYpax, METabONIOHBL. Perymsims
KOBQJIEHTHBIM CBsI3bIBaHuEM: (pocopunupoBanue u aedpocopunupopanue. MAP-kuHa3HBIN Kackas.
Perynsuus orpaHn4eHHBIM IPOTEOIU3OM.

Tema 10. IIpakTHyeckoe ucnonb3zopanue pepmentos. UTorosoe KOHTPOJILHOE MepONIPUsSITHE.
[IpesenTanuu u qoxnaael Ha Temy "[IpakTudeckoe ucnoab30BaHus (epMeHTOB" .



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. [Tnakynos, B. K. OcHoBsl sH3uMonorun / B. K. IlmakyrnoB. — Mockaa : Jloroc, 2011. — 127 ¢. — ISBN 5-
94010-027-9. — Tekcr : anextponHsIii // LludpoBoii odpazoBatenbhblii pecypc IPR SMART : [caiiT].
http://www.iprbookshop.ru/70702

2. Komog, B. I1. buoxumus : yae6uuk as By30B / B. I1. Komos, B. H. [lIBenoBa ; mox obmieit penakimeit B. T1.
Komoga. — 4-e u3n., ucnp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2022. — 684 c. — (Bsiciuee
obpazoBanue). — ISBN 978-5-534-13939-6. — TekcT : anekrponHslit // O6pazoBaTenbHast miardopma FOpaiit
[caiiT]. https://www.urait.ru/bcode/496710

3. YupkuH, A. A. buonornueckas xumus : yaueOHuk / A. A. Yupkun, E. O. Jlangenko. — MuHCK : Beimiimas
mkona, 2017. — 433 ¢. — ISBN 978-985-06-2383-6. — Texkcr : anexkTpoHHbIii // L{udpoBoii 00pa3oBaTenbHbIN
pecypc IPR SMART : [caiiT]. https://www.iprbookshop.ru/90739

4. I»Bun, Henscon OcHoBbl Onoxumun Jlennnmxepa. B 3 Tomax. T.1. OcHOBBI OMOXUMUH, CTPOSHUE U
katanus / Henbcon [pBun, Koxe Maiiki ; mepeBox T. I1. Moconoga, E. M. Monoukuna, B. B. benos ; nox
penakuueit A. A. bormanosa, C. H. KouerkoBa. — 3-e u3n. — Mocksa : JlabopaTopus 3Hanuit, 2020. — 747 c.
— ISBN 978-5-00101-864-3 (t.1), 978-5-00101-863-6. — Texkct : anexTpounsiii // [{udposoit
obpazoBarenbHbiil pecypc IPR SMART : [caiit]. https://www.iprbookshop.ru/88937

JdomosHuTeIbHAS:

1. buorexHonorus (C OCHOBaMH reHHOUM MH)XeHEepUH ):yueObHoe nmocoone/denepaibHOE areHTCTBO 10
obpasoBanmuio, [lepmckuii rocyaapcTBenHblid yauBepcureT.-Ilepmp,2009.-171.-bubauorp.: ¢. 170

2. Makcumoga lO. I'.,MakcumoB A. 1O0. IMMoOunn3oBaHHbIC KIETKH U (EPMEHTHI B OMOTEXHOJIOTHU:y4eOHOE
nmocoOue JIsi CTYJIEHTOB, O0yYaIOIIMXCS 110 HAIIPaBJICHHUIO MTOATOTOBKY OakanaBpoB "buotexnonorus'/1O. I'.
MaxkcumoBa, A. FO. Makcumos.-ITepmp: III'HNY,2018, ISBN 978-5-7944-3183-4.-88.-bubauorp.: c. 80-82



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

OO0pazoBaTtenbHBIN MPOIECC M0 JUCIUILTHHE JH3MMOJIOTHSI IIPEATIOIaraeT UCIOIb30BaHHIE CIICTYIONIETO
IpOTrPaMMHOTO o0ecTiedeHHsI ¥ HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
MPE3CHTAIlMOHHBIE MaTePUAIbI (CIalIbI TI0 TEMaM JIEKIIMOHHBIX M MPAKTUIECKUX 3aHITHH ),
JI0CTYM B pexxuMe on-line B DiieKTpoHHYI0 0Mbauoreunyro cucremy (3bC)

IlepeueHp HEOOXOAMMOTIO JIUIIEH3UOHHOTO U (MJIM) CBOOOJHO paclpoCTPaHSIEMOTr0 IPOrPaMMHOTO
obecreyeHust:

1) oucHbIN makeT NpUIOKEHUH (TEKCTOBBIH MpoIieccop, MporpaMmma Jyist MOArOTOBKH JIEKTPOHHBIX
IIpe3eHTaIH);

Z[I/ICI_[I/IHJ'II/IHB. HC MMPCAYyCMATPpUBACT CIICHUAIIN3UPOBAHHOI'O ITPOTPAMMHOIO obecneyeHus

HpI/I OCBOCHHMH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JInunbix kabunetax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOM paOOThI U MIPOBE/ICHUU 3aHATUI B peXKUME OHJIAH MOTYT
MCTIOJIb30BAThCS:

cuctema BuIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTAIINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3a7aHus Uil COBMECTHOM palboTHI.

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

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOXOAMMOI JJIf1 OCYIIEeCTBICHUSA
00pa30BaTeJbHOI0 MPOLECcCa M0 JUCUUILIHHE

Jliig mpoBeieH!s JIEKIIMOHHBIX 3aHATHI HE00X01MMa yueOHas ayAUTOpUs, OCHAILEHHAs! CTIeLUaTIN3UPOBaHHOM
MeOesb0, IEMOHCTPAIIMOHHBIM 000py10BaHHEM (TIPOEKTOP, SKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MIPOTPaMMHBIM OOecTrieueHHEM, MEJIOBOH (1) MM MapKepHOU JTOCKOM.

Jnst mpoBeieHHsI TPAKTUYECKHUX 3aHATHH HeoOXouMa ydeOHas ay TUTOpHUsl, OCHAILIEHHAs CHICIIMATU3UPOBAHHOM
Me0ebio, IEMOHCTPAIMOHHBIM 000py/1I0BaHUEM (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
IPOrpaMMHBIM 0OecrieueHHEeM, MEJIOBOH (1) MM MapKepHON JTOCKOM.

Jlist camocTosATeIbHOM paboThl HeoOXoauMBbI omernieHuss Hayunoi 6ubmmoreku [ITHUY . [Tomemnmenus
Hayunoii 6u6mmorexku [I'HNY, o6ecnieunBaroT 70CTYI K TOKAIBHOW U TI100aIbHOM CETSIM.

Ji1st mpoBeieHNs MEPOTIPUSITHI TEKYIIETO KOHTPOJISI M POMEXYTOYHOM aTTeCTAIMU, TPYIIIOBBIX U
WHIWBUTyTHbHBIX KOHCYJIBTAIIMK HEO0X0[MMa yaeOHast ayAUTOPHsI, OCHAIIICHHAS! CTICIIHAIM3UPOBAHHOM
Me0elblo, IEMOHCTPALIMOHHBIM 000pyA0BaHNEM (IIPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MPOTPaMMHBIM 00ecTIeueHUEM, MEJIOBOH (1) WJIM MapKEPHOH JTOCKOM

[Momemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHONU PabOThl 00yUYaOIUXCS:



1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHBIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIL 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a1 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHANbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce xoMmbroTephl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJINOTEKH, OCHAILIEHBI CIICAYIOIINM
MIPOrPaMMHBIM 00ecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynprantlmtocy



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
DH3UMOJIOTUA

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

OIIK 4

Crnoco0eH NpUMEHATH 3HAaHUSA B 00J1acTH (PyHIAMEHTAJBHBIX OMOJ0THYECKUX HAYK NIPH
peLieHN U NpodecCHOHAIBHBIX 3a1a4

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.4.1 3HaeT CTPOCHUE CBOMCTBA U HeynosiierBopureJ

JleMOHCTpHpYyeT 3HAHUS
B 00nacTu
byHIaMEHTATBHBIX
OMOJIOrMUECKHUX HayK
[PU PEUICHUN
npodeccuoHaTbHBIX
3a1a4

KJaccuukanuo GepMeHTOB,
BIajziceT 0a30BBIMH 3HAHUSIMU
KUHETHKH (DEPMEHTATHBHOTO
KaTaJin3a, PeryJisiii aKTUHBHOCTH
OOBIYHBIX U ATTIOCTEPHUUCCKUX
dbepMeHTOB. YMeeT NPUMEHSTh
3HAHUS B 00JIaCTH YH3UMOJIOTUHU B
npodeccuoHanbHOM
JeSITeIIbHOCTH

He 3Haer cTpoeHue cBoicTBa U
Kiaccudukanuio GepMeHTOB, BiaieeT
0a30BbIMU 3HAHUSIMU KHUHETHUKU
(epMEeHTAaTUBHOTO KaTalln3a, Peryisauun
AKTUBHOCTH OOBIYHBIX U AJUTOCTEPUICCKIX
dbepmenToB. He ymeeT mpuMeHsITh 3HAHUS B
001acTH YH3UMOJIOTHUU B TIPO(HECCHOHATTLHOM
JeSTEILHOCTH

YnoBaerBopurTeabH
YacTU4YHO 3HAET CTPOCHUE CBOWCTBA U
Kkiaccuukanuo GepMeHTOB, BIaIeET
0a30BBIMU 3HAHUSIMU KHHETUKH
(epMEHTATUBHOTO KaTalln3a, PEeTyIIsIun
AKTUBHOCTH OOBIYHBIX U AJUTOCTEPUIECKIX
dbepmenToB. He ymeeT nmpuMeHsTh 3HAHUS B
001acT YH3UMOJIOTUU B TTPO(HECCHOHATBEHOM
JeSITebHOCTH

Xopouo
3HaeT CTpoeHUe CBOWCTBA U Ki1acCu(UKAIIIO
(bepMeHTOoB, BiaeeT 0a30BHIMU 3HAHUSIMU
KHUHETUKH (DEpMEHTATUBHOTO KaTajamn3a,
PETYJISIIIMKA aKTUBHOCTU OOBIYHBIX H
anocTepruueckux GepMEeHTOB, OJTHAKO
JIOMyCKaeT He3HAUUTEIbHbIE OTHOKU. YMeeT
MIPUMEHSTh 3HAHUS B 00JIACTH SH3UMOJIOTHH B
npodeccnoHaNbHOM e TeNbHOCTH
OT1iu4HO

3HaeT cTpoeHue CBOMCTBA U KiaccuuKaIfio
(dhepMeHTOB, BiageeT 0a30BBIMU 3HAHUSIMU
KMHETUKH (DepMEHTATUBHOIO KaTajau3a,
PETYIISIIAA aKTUBHOCTH OOBIYHBIX H
AJIIOCTEPUUECKUX (PEepMEHTOB. YMeeT
MIPUMEHSITh 3HAHUS B 00JIACTH SH3UMOJIOTHH B
MpoeCCUOHAIBHON JeATETLHOCTH




OIIK.1

Bﬂa}leeT 0a30BbLIMH 3HAHUSIMH O COBpeMEHHOﬁ Hay‘lHOﬁ KapTHuHE MUpPa HA OCHOBE HOJIO)ICCHHﬁ,
3aKOHOB 1 M€TOJJ0B MATCMATHYICCKHUX U €CTCCTBCHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HAeT CTPOEHHUE CBOMCTBA U HeynoBierBopureJ

Nwmeer npeacrasieHue o
Hay4YyHOH KapTHHE MHUpa
Ha OCHOBE IIOJI0KCHUH,
3aKOHOB H
3aKOHOMEPHOCTEN
CCTCCTBCHHBIX HAYK

Kiaccuukanuo GepMeHTOB,
BJIaficeT 0a30BBIMH 3HAHUSMH
KWHETHKH (DepMEHTAaTHBHOTO
KaTajin3a, peryjsaiu aKTUBHOCTHU
OOBIYHBIX U AJIOCTCPUICCKUX
dbepMeHTOB

He 3naer crpoenue cBoiicTBa u
knaccudukanuio GepMeHTOB, BIaIeeT
0a30BBIMU 3HAHUSIMU KHHETUKHU
(hepMEeHTaTUBHOTO KaTallu3a, Peryisalun
AKTUBHOCTH OOBIYHBIX U AJNTOCTEPUUECKHIX
(dhepMeHTOB
Y10BJ1€TBOPUTEbH

3HaeT CTpoeHUe CBOMCTBA U Ki1accuuKaiuo
dbepMeHTOoB, BiajeeT 0a30BHIMU 3HAHUSMU
KMHETUKH (DepMEHTATUBHOIO KaTajau3a,
PEryJISILIMA aKTUBHOCTH OOBIYHBIX U
amoctepuueckux GpepmerToB. OHAKO 3HAHUS
HE CHCTEMAaTHU3UPOBAHBI U JIOMYCKAIOTCS
OIITMOKH.

Xopouo
3HaeT CTpoeHUe CBOMCTBA U KilaccuuKaiuio
(dhepMeHTOB, BiageeT 0a30BHIMU 3HAHUSAMU
KHHETUKH (DEpMEHTATHBHOTO KaTajm3a,
PeryJsiliid aKTUBHOCTH OOBIYHBIX U
aymocteprudeckux GpepMeHToB. OTHAKO 3HAHUS
HMMEIOT OT/JEIbHBIE HEJTOUETHI.

O1anyHo
3HaeT CTpOeHUE CBOWCTBA U KiTacCU(HUKAIIIO
(dbepMeHTOB, BiasieeT 0a30BEIMU 3HAHUSIMU
KHHETUKH (DEpPMEHTATUBHOTO KaTaam3a,
PETYIISIIIAA aKTUBHOCTU OOBIYHBIX H
aIJIOCTEPUUECKUX (PEPMEHTOB

IK.1

Cnoco0eH npuMeHSATh 3HAHUSA B 00J1aCTH OHOJIOTHYECKUX HAYK B 00beMe J0CTATOYHOM ISt
BeJACHUA NMPO(PecCHOHAIBHOM 1eATeJbHOCTH

Komnerennus IInanupyemsie pe3yjbTaThl Kpurepun oneHuBaHus pe3yibTaToB
(MHAUKATOP) o0yueHust 00y4eHust
K.1.2 3HaTh OCHOBHBIC ITOHATHS HeynosiierBopureln
HOJb3yeTcsl 0A30BBIMU | SH3UMOJIOTHH, MOJIEKYJISIPHBIE He 3HaeT ocHOBHBIE IOHATHS YH3UMOJIOTHH,
3HAHUSIMHU O (GopMbI HEPMEHTOB, UX CTPOEHUE | MOJIEKYIISIpHBIE (hOPMBI PEPMEHTOB, UX

MOJICKYJISIPHBIX OCHOBAX
’KHBOTO ¥ MOJICKYJISIPHBIX
MEXaHH3MaxX
KHU3HEACSITCIHLHOCTH,
O6nou3nIECKrX OCHOBAX

U KJaccudukanuio,
MOJIEKYJISIPHbIE MEXaHU3MBI
(dhepMEeHTATUBHOTO KaTaJIn3a.
VYmeTb MNPUMCHATH 3HAHUA B
00J1aCTH SH3UMOJIOTUH TIPU

CTPOCHHE U KIACCU(PUKAIUIO, MOJIEKYJISIPHBIC
MeXaHU3MbI (hepMEHTATUBHOTO KaTanu3a. He
yMeeT MPUMEHSTh 3HaHUsI B 001aCTH
SH3UMOJIOTHH TIPU IIPOBEICHUH HCCIICI0BAHUI
OHOJOrHYECKUX CHCTEM M KUBBLIX O0BEKTOB




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
KU3HENIEATEIIbHOCTHU IIPH | IPOBEACHUU MCCIIEI0BAaHUN HeynosiierBopuren
MIPOBEJICHUU OMOJIOTUYECKHX CUCTEM M )KHMBBIX | PA3JIMYHBIX YPOBHEH OpPraHU3aLHAN
HCCIIeIOBAaHU I 00BEKTOB Pa3IMUYHBIX YPOBHEH YnoBaerBopuTeIbH

OMOJOrHYECKUX CHCTEM U
’KUBBIX 00OBHEKTOB
pa3INYHBIX YPOBHEU
OpraHu3aIuu

OpraHu3aIu

YacTUyHO 3HaeT OCHOBHBIE MOHSTHS
SH3UMOJIOTHH, MOJIEKYJISIpHBIE (POPMBI
(epMeHTOB, X CTPOEHHE U KIaCCU(PUKAIIHIO,
MOJICKYJISIPHBIE MEXaHU3MbI ()EPMEHTATUBHOTO
Katannza. He ymeer npuMeHsATh 3HaHUS B
00JIaCTH SH3UMOJIOTHH TPHU MPOBEICHUN
UCCIIeIOBaHUM OMONOTHMYECKUX CUCTEM U
KMBBIX O0BEKTOB PA3INYHBIX YPOBHEH
OpraHu3aIu

Xopomuro
3HaeT OCHOBHBIE MOHATHUS SH3UMOJIOTUH,
MOJIEKYJIsIpHbIE (POPMBI (PEPMEHTOB, UX
CTPOEHUE U KIacCU(UKALIUIO, MOJICKYJIIPHbIE
MeXaHU3Mbl (PEPMEHTATUBHOIO KaTalau3a.
YacTuyHO yMeeT PUMEHSTh 3HaHUsI B 00J1aCTH
SH3MMOJIOTUH TPU MPOBEIECHUH UCCIIET0BaHUN
OMOJIOTUYECKUX CUCTEM U JKUBBIX OOBEKTOB
Pa3IMYHbIX YPOBHEN OpraHu3aluu

OTtin4yHo
3HaeT OCHOBHBIE MMOHATHUS SH3UMOJIOTUH,
MOJIEKYJIsIpHbIE (POpMBI (EPMEHTOB, X
CTPOEHUE U KIacCU(UKAIUIO, MOJICKYJISIPHbIE
MEXaHHU3MbI (DEPMEHTATUBHOIO KaTalu3a.
YMeeT npuMeHsTh 3HaHUS B 00JacTh
SH3UMOJIOTUU TIPH NMPOBEJCHUHU HCCIIETOBAHUI
OMOJIOTHYECKUX CUCTEM U JKUBBIX OOBEKTOB
pa3NUYHbIX YPOBHEN OpraHu3aluu




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Cnoco0 npoBeeHnsi MepONIPUATHS POMEKYTOYHOM aTTecTanuu : OIeHKA 0 AMCLUIIIMHE B paMKax
IPOMEKYTOUHON aTTeCTAllUU OIIPEIENIIETCSl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPUATHSX, IPOBOJUMBIX B TEUEHUE YU€OHOT0O Mepro/a.
MakcumasnbHoe Koan4decTBo 6a/uios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTian4Ho» - ot 81 1o 100
«xopomo» - ot 61 1o 80

«YyJOBJIETBOPUTEJbHO» - OT 44 1o 60
«HeYI0BJIETBOPUTEIbHO» / «<He3aUTeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 Tema 3. CnenupuuHOCTb 3HaHUS CTPOEHUS aKTUBHOTO LIEHTpa

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

IK.1.2

N0JIb3yeTcsi 0a30BBIMU 3HAHUSMU O
MOJICKYJIIPHBIX OCHOBAX KUBOTO U
MOJICKYJISIPHBIX MeXaHU3Max
KHU3HEACSITETbHOCTH,
Onodu3nIECKNX OCHOBAX
KHU3HEACSITEIbHOCTU MIPU
MPOBEJICHUH UCCIETOBAHMI
OMOJIOTUIECKUX CUCTEM U JKUBBIX
00BEKTOB pa3INYHBIX YPOBHEN
OpraHu3aluu

OIIK 4.1

JleMoHCTpHpYyET 3HaHUS B 001aCTH
(byHIaMEeHTaJIbHBIX
OMOJIOTUYECKUX HAYK MPH
peteHnH IpoeCcCUOHATBHBIX
3aja4

neicTBUS (PEPMEHTOB.
MHOX€eCTBEHHbIE
MOJIEKYJISIpHBIE (hOPMBI
dbepmenToB. Knaccuduxarus
bepMeHTOB

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTiue

(bepMeHTOB, pepMEeHT-CYyOCTPaTHOTO
KOMILIEKCa, CIEIU(PUIHOCTH IEHCTBHS
(dbepMeHTOB. 3HaeT MHOXKECTBEHHbIE
MOJIEKYJIsIpHbIE (POPMBI (PEPMEHTOB,
KIaccudukanuio GepMeHTOB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAY4YHOU
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKECHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

IK.1.2

MOJIB3yETCsl 0a30BBIMHU 3HAHUSIMH O
MOJIEKYJISIPHBIX OCHOBAaX JKUBOTO U
MOJIEKYJISIPHBIX MEXaHH3MaX
JKU3HEJCATCIILHOCTH,
Ono(U3HMIECKUX OCHOBAX
JKU3HEJCATSILHOCTH TIPH
MPOBEJICHUH UCCIIeTIOBAHUIN
OMOJIOTMYECKHUX CHUCTEM U YKUBBIX
00BEKTOB pa3INYHBIX YPOBHEH
OpraHu3aIuu

OIIK 4.1

JleMoHCTpHpyeT 3HaHUS B 00JIaCTH
dbyHIaMEHTATBHBIX
OMOJIOrMYECKUX HayK IPU
penieHnu npodeccuoHaTbHbBIX
3aja4

Tewma 7.
[MonudyHKIMOHATHHBINA U
CKOOPJIMHUPOBAHHBIN
KaTajius

ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTie

3HAaHWE KMHETUKHU U MOJIEKYJISIPHBIX
MEXaHU3MOB (pepMEHTATHBHOTO
KaTaJin3a:cOoMMKeHne U OpueHTalus,
UHIYLUPYEMOE COOTBETCTBUE,
KHCIJIOTHO-OCHOBHBIM, KOBJICHTHBIM U
MO YHKIMOHATBHBIN KaTaan3




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 Tema 9. lucconmaTuBHAas U | 3HAHUS PETYJSIIIUN AKTUBHOCTH OOBIYHBIX U

Nmeet npeacTaBieHre 0 HAy4YHOU
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKECHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

IK.1.2

MOJIB3yETCsl 0a30BBIMHU 3HAHUSIMH O
MOJIEKYJISIPHBIX OCHOBAaX JKUBOTO U
MOJICKYJISIPHBIX MEXaHH3MaX
JKU3HEJCATCIILHOCTH,
Ono(U3NMUECKUX OCHOBAX
JKUBHEJCATSILHOCTH TIPH
MPOBEJICHUH UCCIIeTIOBAHUIN
OMOJIOTMYECKHUX CHUCTEM U YKUBBIX
00BEKTOB pa3INYHBIX YPOBHEH
OpraHu3aIuu

OIIK 4.1

JleMoHCTpHpyeT 3HaHUS B 00JIaCTH
dbyHIaMEHTATBHBIX
OMOJIOrMYECKUX HayK IPU
penieHnu npodecCHoHaIbHBIX
3aja4

a7copOLIMOHHASL PETYIISILMSL.
KoBasnentHas Moudukanus.
OrpaHu4eHHBII NPOTEOIH3
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

AIIOCTePUYECKUX (DEPMEHTOB:
JIMCCOIIMATUBHAS M aJCOPOIMOHHAS
peryijsinyvsia, KOBaJICHTHAA MOIII/I(i)I/IKaI_II/ISI,
PETPOMHTHOMPOBAHNE, OTPAaHUYCHHBIN
MIPOTE0JIN3

K.1.2

MOJIb3yETCsl 0a30BBIMU 3HAHUSIMU O
MOJIEKYJISIPHBIX OCHOBAaX >KMBOTO U
MOJIEKYJISIPHBIX MEXaHU3MaX
JKU3HEIESITeIbHOCTH,
O0no(U3NUECKUX OCHOBAX
KU3HENIEATEIIbHOCTH IIPU
MIPOBEACHUM HCCIIEJOBAHUI
OMOJIOrMYECKUX CUCTEM U )KUBBIX
00BEKTOB pa3INYHBIX YPOBHEN
OpraHu3auu

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHUHE MHUpa Ha OCHOBE
IIOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Tema 10. IIpakTrueckoe
UCIOJIb30BaHNe (DEPMEHTOB.
Htorosoe KOHTpOIBHOE
MEpOTNpUATHE.

HNTorosoe KOHTPOJIbHOE
MeponpusaTHe

[TpopaboTaHHOCTH HAYYHOU U yueOHOM
JIUTEPATYPbI 10 BEIOPAHHOH TeMe, Ka4eCTBO
MPE3EHTAlUN YBEPEHHOE U JIOTUYHBIN
YCTHOE H3JI0KEHHE, yMEHHEe 000011aTh U
OTBCYATb HAa BOIIPOCHL

Crnenupuxanuss MeponpusiTuid TEKyero KOHTpoJIs

Tema 3. Cnennuvnocts geiicTBusi pepmMeHTOB. MHOKECTBEHHBbIE MOJIEKYJIAPHBbIE (POPMbI
¢pepmenTtoB. Knaccnpukanus ¢gpepmenTon



IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE POMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9

IToxa3aTeIu onleHUBAHUS Baaasl

3HAHHUS CTPOEHUS aKTUBHOTO IIeHTpa GepMEHTOB, (EePMEHT-CYOCTPAaTHOTO KOMILIEKCA, 20
creun(pUIHOCTU ACUCTBUS PepMEHTOB. 3HAET MHOKECTBEHHBIE MOJIEKYJIAPHBIE (DOPMBI
(dbepMeHTOB, KiIacCU(pUKAITUIO PEePMEHTOB.

3HAHUS CTPOCHMS AaKTUBHOTO IIEHTpa (PepMEeHTOB, (hepMEHT-CyOCTPaTHOIO KOMILIEKCA, 12
crenn(pUIHOCTU ACUCTBUS PEPMEHTOB. 3HACT MHOKECTBEHHBIE MOJICKYJISIPHBIE (DOPMBI
bepmenToB, knaccudukanyio GepMeHToB. JlomyckaeT HeCYIeCTBEHHBIE OIMOKH U HETOYHOCTH.

3HAHUS CTPOEHUS aKTUBHOTO IIeHTpa GepMEHTOB, GEePMEHT-CYOCTPAaTHOTO KOMILIEKCA, 9
creun(pUIHOCTU ACUCTBUS PepMEHTOB. 3HAET MHOKECTBEHHBIE MOJIEKYJIAPHBIE (DOPMBI
dbepMeHTOB, KTaccuukanuio (epMEHTOB, OJJTHAKO JIOMYCKAeT OIIMOKHA W HETOYHOCTH.

Tema 7. [lo1u(pyHKIIHOHAIBHBIA U CKOOPAUHUPOBAHHBIN KATAJIN3

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHOI padoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOYHOM aTTeCcTaluu: 25
[Tpoxoanoii 6amr: 11

Iloka3atesn oneHNBAHUS banasl

3HaHue KUHETUKU U MOJIEKYJISIPHBIX MEXaHU3MOB ()epMEHTATUBHOTO KaTalln3a:COMMKEHUE 1 25
OpHUEHTALMS, HHIYLIIUPYEMOE COOTBETCTBUE, KUCIIOTHO-OCHOBHBIN, KOBAJICHTHBIN U
NOJU(PYHKIMOHAIBHBIN KaTaau3

3HaHME KMHETUKHU U MOJIEKYJISIPHBIX MEXaHU3MOB (DEpMEHTATUBHOTO KaTaln3a:CONMKEHUE U 15
OpHUEHTALMS, UHIYLIUPYEMOE COOTBETCTBUE, KUCIIOTHO-OCHOBHBIN, KOBAaJICHTHBIN U
o yHKIMOHAJIBHBIN KaTallu3, JOMYCKAIOTCs OTJENIbHbIE MPOOEb

He chopmupoBaHHbIe 3HAHUS KUHETUKH U MOJICKYJIIPHBIX MEXaHU3MOB (DepMEHTATUBHOTO 11
KaTajan3a:coNMKeHHe U OpUEHTAIUs, HHAYLUPYEMOE COOTBETCTBHUE, KUCIOTHO-OCHOBHBIH,
KOB&JIEGHTHBIN U NOIM(YHKIUOHAIBHBIN KaTanus

Tema 9. lucconuaTuBHas U agcopOunonHas peryasuus. KopajsenTnasa moauduxkanus.
OrpaHnyeHHbIIl NPOTEOJIU3

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayANTOPHOH padoThI

MaxkcumanbHbIi 0ai, BEICTABIsIEMbIi 32 MEPOIPUATHE IPOMEKYTOUHOM aTTecTaluu: 25
[Tpoxoanoii 6amm: 11

IToxa3zaTem oneHUBAHUS Banabl

3HAHUS PETYJSIIUN AKTUBHOCTH OOBIYHBIX U aJUIOCTEPUUECKUX (PEPMEHTOB: AUCCOLIMATUBHAS U 25
a7IcOpOIIMOHHAS PETYIISIINS, KOBAJTEHTHAs MOAUDUKAIIHS, pETPOMHTHONPOBAaHNE, OTPAHUYEHHBIN
IIPOTEOIIN3

3HAHUS PEryJIALUU aKTUBHOCTH OOBIYHBIX U aJUIOCTEPHUECKUX (DEPMEHTOB: JUCCOLMATUBHAS U 15
azicOpOLIMOHHAs PETYJISINA, KOBaJeHTHAs MOAU(UKALINS, pETPOMHTHONPOBAaHHUE, OTPAHNYCHHBIN
IPOTEOJIN3, JOMYCKAIOTCS OTAEIbHbBIE TPOOEIIBI.




(bparMeHTapHbIe 3HAaHUS PETYJIALUN aKTUBHOCTH OOBIYHBIX U JUIOCTEPHUUECKUX (DEPMEHTOB:
JMCCOLIMATUBHAS U afCOPOLIMOHHAsI PETYJIALMs, KOBAJIEHTHAs MOIU(PHUKALIHS,
PETPOMHTUOMPOBAHKE, OTPAaHHUUYEHHBII POTEOIN3
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Tema 10. IlpakTnueckoe ucnosb3oBanue pepmeHToB. UTOroBoe KOHTPOJILHOE MEPONPHUSITHE.

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 30
ITpoxonnoii 6amn: 13

IToxa3aTeu oneHUBAHUS Baaasl
[ToarororneHa nmpe3eHTAIUS U 03BYUYEH JIOKJIA]], B KOTOPOM MPHUCYTCTBYET HEOOXOTUMBII 30
Marcpuall, CACJIaHbl BLIBOJAbI U 0606H_I€HI/I$I, MOJIYYCHBI OTBCTHI Ha BOIIPOCHI.
[ToarororneHa nmpe3eHTAIUS U 03BYUYEH JIOKJIA]], B KOTOPOM IMPHUCYTCTBYET HEOOXOTUMBII 18
Marcpuall, CACJIaHbl BLIBOJAbI U 0606H_I€HI/I$I, MOJIYYCHBI OTBCTBI HA HCKOTOPLIC BOIIPOCHI.
[Toarorosnena npe3eHTaMs U 03BYYEH JI0KJIAJ, B KOTOPOM HEMOJIHBIE MaTEepHall, CACIAHHbIE 13

HCKOPPCKTHBIC BBIBOJAbI U O606H_I€HI/ISI, HC IIOJIYYCHBI OTBCTHI Ha BOIIPOCHI.




