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1. Ilesu ocBOeHMSI AUCHUILIHHBI

« [IlpuoOperenne  cTyJaeHTaMM  3HaHUH O  OMODU3MYECKUX  OCHOBAx
OMOTEXHOJOTUYECKUX MPOIIECCOB;

« IlpuoGpereHue cTyIeHTaMU 3HAHUW O MEXaHW3MaX (PU3MUECKUX BO3JACHCTBUI Ha
OMOJOTHYECKHE, B TOM YHCJIE, ONOTEXHOJIOTHYCCKUE OOBEKTHI U CUCTEMBI;

o O3HakOMJICHHE ¢ BO3MOXXHOCTSMHU  YyHOpPABJICHUS OHOTEXHOJOTHYCCKUMHM
MIPOIIECCaMH BHEITHUMH (PU3HYCCKUMH BO3/ICHCTBUSMH,

3agauu Kypca

« CdopmupoBarh cUCTEMHbIE IPEICTABICHUS O (PU3UKE OUOJIOTHYECKUX CTPYKTYP
HAa OCHOBE 3HAHHWHA CMEXHBIX €CTeCTBEHHOHAYYHBIX JUCHUIUIHH ((Du3uka,
MaTeMaTuKa, OMOXUMHUS U PU3UOJIOTHS);

¢ H3YYUTHh OCHOBHBIC TIOHATHS, THIIOTE3bI, TCOPUHU U 3aKOHBI OMO(DU3HKHY;

e PpaccMOTPeTh 3aKOHOMEPHOCTHU (PU3MYECKON OpraHu3alvy *XUBOHW MaTEpUH Ha
Pa3HbBIX YPOBHSX, HAUYMHASL OT MOJIEKYJISIPHOTO U 3aKaHYMBasi OMOCPEPHBIM;

e J1aTh TpEJCTaBJICHUE OO0 OCHOBHBIX OOBEKTaX M METOJAaX HCCIEAOBAHHS (Kak
TEOPETUYECKHX, TaK U MPAKTUYECKHUX) MOJIEKYJSIpHOU Onopu3uKu, 6nopu3nku
KJIETKH U OMO(U3HUKHU CIIOKHBIX CUCTEM;

e Hay4YuTh CTYJCHTOB TPAaMOTHOMY BOCHPHUSATHIO TMPAKTHUYECKUX MPOOIEM,
CBSI3aHHBIX C OMO(U3UKON B IIENIOM;

2. Mecto nucuuminabl B crpykrype OOII 6akanaBpuara

Hucrmmuinaa  «®duszndeckre MeToAbl B  OMOTEXHOJIOTHUYECKOM TPOU3BOICTBE
OTHOCUTCSI K YHCTY MPO(EeCcCHOHANBHBIX yUeOHBIX NUCIMIUINH 1O 8b100py 0a30BOTO
nukia (b1) ocHoBHOI 00pa3zoBaTeIHLHON MPOTPaMMBI OaKaTaBpHaTa.

«Dusngeckre METOAbl B OMOTEXHOJOTHYECKOM TPOW3BOJCTBE» B3aWMOCBS3aHA
JOTUYECKA € COJAEPKATCIBHO-METOJAMYECKH CO CJCAYIOMUMH JUCIUIUIMHAMHA U
npaktukamu OOIT:

— OCHOBBI OMOXMMUU U MOJIEKYJISIPHOU OMOJIOTHH;

— ammapaTypHOE€ OCHaIlleHHe OMOTEXHOJIOTHIECKUX MTPOU3BOICTB;

— TIPOMBIIIICHHAST MEKPOOHOJIOTUS;

— IPOMBIIIICHHAs] OMOTEXHOJIOTHUS;

— OCHOBBI OMOTEXHOJIOTHH.

N3ydenne  Ouodu3Mueckux  OCHOB  OMOTEXHOJOTHMH  HEOOXOJAMMO  JJIs
GbOpMHUPOBAHNIO HAYYHOTO MBINIICHUS y Oyaymux OakamaaBpoB, ¢ OJHOBPEMEHHBIM
WCIIOJIb30BAaHUEM 3HAHHM 1O (U3UKE, MATEMATUKE U OMOXUMHH.



3. IlepeyeHb VIAHUPYEMBIX Pe3yIbTATOB 00y4eHH 10 AUCUMILIMHE (MOAYJIIO),
COOTHECEHHbIE C INIAHMPYEMBIMH Pe3y/JIbTaTaMH 0CBOCHHS 00pa30BaTe1bHOM
NPOrpaMmabl.
B pe3ynbraTe 0CBOCHMS TUCUUIUIMHBI (MOAYISI) y oOydarommxcst GopMUpyroTCs
CIIEYIOIME KOMIETEHLIUN U JIOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIINE pPE3YJIbTaTbhl
o0yueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINUX KOMIIETEHIUH:



B pesyabTare

OCBOEHHU
Kon o0pa3oBaTebHOM IlepeyeHb MUIaHUPYEMBIX pPe3y/IbTATOB
KOMIIETEeHIIUH NpOrpamMmbl 00y4eHHUsI MO AUCHHUILINHE
o0yuarouuiics 10/1KeH
o0JsagaThb
OIIK-2 CIIOCOOHOCTH H 3HATh:
TOTOBHOCTh OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX
WCIOJIb30BaTh OCHOBHBIC | TUCIUTUIMH
3aKOHBI yMeThb:
€CTECTBEHHOHAYYHBIX Hcnonk30BaTh METOIBI MATEMATHUYECKOTO
JTUCIMILTAH B aHaJIN3a U MOJICTTUPOBAHUS
npodeccHoHaNbHOM BJIA/IETh:
NESATEIILHOCTH, MeToaMu TEOPETUICCKOTO U
MIPUMEHSITh METOIbI AKCIIEPUMEHTAILHOTO UCCIIeIOBAHUS
MaTeMaTHIECKOTO
aHanm3a u
MOJICTTUPOBAHUS,
TEOPETUIYECKOTO U
IKCIIEPUMEHTAIBLHOTO
UCCIIeTIOBaHUS
OIIK-3 CIIOCOOHOCTBIO 3HATh:- OCHOBHBIE MMOHATHUS, TUTIOTE3bI, TEOPUU
UCIOJIb30BaTh 3HAHUS O | U 3aKOHBI OMODU3HKY ;
COBPEMEHHOM yMeTh: PacCMOTPETh 3aKOHOMEPHOCTH
¢dbuzmueckoil  kKapTUHE | GU3MUECKON OpTaHU3aIlMU KUBON MaTEPHH HA
MUpa, pa3HBIX YPOBHSX, HAUMHAS OT MOJICKYJISIPHOTO U
MPOCTPAHCTBEHHO- 3aKaH4YuBast OMOC(HEpPHBIM;
BPEMEHHBIX BJaJeTh: METOJaMHU HUCCIEIOBaHMs (Kak
3aKOHOMEPHOCTSIX, TEOPETUUYECKUMH, TaK U  MPAKTHUYECKUMH)
CTPOEHHUU BEIIECTBA IS | MOJEKYISPHOM Onodusnku, 6MoGU3NKH KIETKU
MMOHUMAaHHUS 1 OMO(U3HUKH CIIOKHBIX CUCTEM
OKpYKAloIIero Mupa u
SIBJICHUW TPUPOJIBI
ITK-8 CIOCOOHOCTH pabOTaTh C | 3HATH:
HAayYHO-TEXHUYECKOU HOBEHIINE TOCTHKEHHS B 001aCTH OMODU3HUKH;
nH(popManuen, 0 Oono(r3nUeCcKux OCHOBax
UCIIOJIb30BATh OMOTEXHOJIOTMYECKUX MPOIIECCOB;
POCCUMCKUN 1 YMeETh:
Me)KI[yHapOI[HBIfI OIIBIT IIPOBOJUTH TCOPETUYCCKHUC HUCCICOOBaHMUA,

B npoeccroHanbHO
NEeSATEIbHOCTH

MOJIb30BaThCSl  CIIPAaBOYHOH ¥ MOHOTpaduyeckoit
JTUTEpaTypol B 00acTi OnopH3UKY;
HCIIOJB30BATh MTOJTYYEHHBIE 3HAHUS IS
AHAJIN3a YKCIEPUMEHTAIBHBIX JAHHBIX,
Kacaroluxcsi moi00pa, XapaKTePUCTUKH U
COBEpIIICHCTBOBaHHUS 00BEKTOB
OMOTEXHOJIOTHH, a TAK)KE UX UCITOJIH30BAHHUS B
Pa3HOO0PA3HBIX TEXHOJOTHYECKUX MPOIECcCcax.

BJA/A€CTh:

OCHOBHBIMH MOHATUSIMHA Oonou3uKH,
HEOOXOIUMBIMH TS OCMBICIIEHHS
OMOTEXHOJOTHYECKOI'0 IIPOM3BO/ICTRA,;

BBICTYNaTh C  JIOKJaJaMH M COOOLICHHSIMH,

Y4aCTBOBATh B JUCKYCCHUAX.




CTpykTypa u coaep:kaHue AMCUHUIIIMHBI.

OO0miast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISICT 2 3a4€THBIX €AMHHUIIBI, T.€. 72
aKaJeMHUYECKHUX 4acoB (M3 HUX 64 4aCcOB — CAMOCTOSITENIbHAsI paboTa CTYACHTOB).

Pazpenst  pucuuminuubl  «Duznueckue METOJbI B OMOTEXHOJOTHYECKOM
MIPOM3BOJICTBEY U3YUYaIOTCsI HA YETBEPTOM KypcCe.

Cenbmoii cemectp: jekiuu — 4 yaca, 1abopaTopHbie 3aHsaTus — 4 daca, popma
KOHTPOJIS — 3a4€T.

CtpykTypa W  couepKaHWE€  JUCHUIUIMHBI  «Du3nueckue  METOAsl B
OMOTEXHOJIOTMYECKOM MPOU3BOJACTBE» IO CpPOKaM M BHIAaM pabOThl OTPaKEHBI B
[Ipunoxenun 1.

Conep:xanmne pa3aesoB JTUCUMIIIMHbBI
Beenenue. buogusuka kak Hayka.

[Ipenmer u 3amaum 6modusuku. OU3NUECKHE MPOIECChl U 3aKOHOMEPHOCTH B
Ouonornyeckuii cucremax. Merogonoruyeckue mpoodieMbl Ouoduszuku. Kcropus
pazButusi Omodusuku. CoBpeMEHHBIE HAMpPaBICHUS WCCIEAOBaHUM B OHOU3HKE.
[IpakTryeckue MpuIOKEHUsT OMOPUZUKH.

MouiekyisipHasi Onopusuka.

Makpomoiiekyia. IIpocTtpaHcTBEHHAS KOH(Urypauus OMONOIUMEPOB.
Cratuctuueckuid xapakrtep KoHpopmauuu OuonoaumepoB.  Da3oBble NEpexobl.
KooneparuBHbie cBoOiiCTBa MakpoMmojekyid. Tumsl OOBEMHBIX B3aUMOJICUCTBHI
B3aumopeiictBue Makpomoseky ¢ pactBopureneMm. CocTossHue BOABI U TUAPOPOOHBIE
B3aUMOJEHCTBUSI B OM000BekTax. (OCOOEHHOCTH MPOCTPAHCTBEHHOM OpraHU3aluu
OETKOB W HYKJIEHHOBBIX KUCHOT.  CTpYyKTypHblE M SHEpreTudeckue (PakTophl,
ONpENEISIONIME JAUHAMUYECKYIO IOABMKHOCTH OEJIKOB. CBsi3pb  XapaKTEpPUCTHUK
KOH()OPMAMOHHOW MOABMKHOCTH O€IKOB € HUX (YHKUHOHAIBHBIMH CBOMCTBaMH.
JluHaMuKa 3JIEKTPOHHO-KOH(OPMAIIMOHHBIX MepexofoB. Ponb BOAbl B JMHAMHKE
0enkoB. Posib KOH(OPMAIIMOHHON MOJABUKHOCTH B ()YHKIMOHUPOBAHUM (DEPMEHTOB U
TPaHCHOPTHBIX OenkoB. Bo30yxIeHHbIE COCTOAHMS W TpaHchOpMalus SHEPrUU B
ouoctpykrypax. CoBpeMEHHBbIE TMpEJACTABICHUS O MeXaHu3Max (epMEeHTATUBHBIX
IPOLECCOB.  DJIEKTPOHHO-KOH(MOPMAIIMOHHBIE  B3aUMOJEHCTBUS B (pepMeHT-
CyOCTpaTHOM KOMILJIEKCE.

TepMozmHaMmca M KHHETHKA 0MO0JIOTHYeCKHX nmpoumeccon

3aKOHBI TEPMOJMHAMUKU B OHONOrMU. XapaKTEepUCTHUYECKHE (DPYHKIUU M HX
UCIIOJIb30BAaHUE B aHalIM3€ OWOJIOTMYECKUX IMpoleccoB. V3MeHeHHe 5SHTpONUU B
OTKpBITBIX  cucrtemax. [loctymar Ilpuroxuna. TepMoauHamMUUYEeCKHUE  YCIOBUS
OCYILIECTBJICHUSI CTAIlMOHAPHOTO cOCTOsIHUS. [loHsATHE OOOOIIEHHBIX CHUJ U MOTOKOB.



JIuHeliHbIE COOTHOWIEHWA W COOTHOLIEHUs B3auMHOCTM On3zarepa. TepMoamHamuka
TPAHCIIOPTHBIX IporeccoB. CTalMOHAPHOE COCTOSIHUE U YCIOBUS MUHAMYMa CKOPOCTH
npupocta 3HTpornuu. Teopema Ilpuroxuna. TepmoaMHaMUYECKHE XapaKTEPUCTHKU
MOJIEKYJIIPHO-2HEPT€THUECKUX IIPOLIECCOB B ounocucTemax. Henunelinas
TepMoAuHaMuka. OOIMe KpUTEpUH yCTOMYMBOCTH CTALlMOHAPHBIX COCTOSHUI. CBS3b
SHTpONMKU W HHPOpMaMu B Ouosiormueckux cucreMax. OCHOBHBIE OCOOCHHOCTH
KUHETUKU U TEPMOJUHAMHUKU OMOJOTMYECKHX MPOLEeccOoB. MareMaTuueckue MOJENHU -
o0IIMe NPUHIUIBI MOCTPOCHHUS] MATeMAaTHUYECKUX MoJeneil OMOJIOTMYECKUX CHCTEM.
JluneiiHple W HenwHEHHBIC Tporecchl. CTalMOHAPHBIC COCTOSHUS OHOJIOTHYCCKHX
cucTeM. MHOKECTBEHHOCTh CTAllMOHAPHBIX COCTOSIHUM. Y CTOMYMBOCTH CTALIMOHAPHBIX
cocrosinuid. KoneOarenpHble mpoueccsl B Ouonoruu. KuHeTuka mpocTedmmx
(epMeHTaTUBHBIX peakuuil. YpaBHeHue Muxasnuca-MenTeH. BnusiHue temneparypsl
Ha CKOPOCTb peakluil B OMOJIOrMYECKUX CUCTEMAX.

buodusuxka memoOpaH.

Crpykrypa u (GyHKIHMOHHUPOBaHHE OHOJIOrMYecKHX MeMOpaH. MemOpaHa Kak
OCHOBHOW W YHWBEPCAJIbHBI KOMIOHEHT OHMOJOTHYECKUX CHUCTEM. XapaKTepUCTHKA
MEMOpaHHBIX OENKOB M JUMUIOB. JIMHAMUKAa CTPYKTYPHBIX 3JIEMEHTOB MEMOpaHHBI.
Jlunonporteuansle B3auMozeicTBus. Boma B cTpykType OmomemOpaH. MopenbHble
MeMOpaHHbIE CUCTEMbI: MOHOCJIOW Ha TpaHMIle pasjena (a3, OMCIIONHbIE MEMOpaHbI,
JUnocoMbl. BnusgHue BHemHUX  (AKTOPOB HA  CTPYKTYPHO-(DYHKIIMOHAJIbHBIE
XapaKTepucTUku OumomemOpaH. IloBepXHOCTHBIA 3apsi MeMOpaHHBIX CHCTEM;
MPOUCXOXKJICHUE DJIEKTPOKMHETUYECKOTO IMOTeHIMala. SIBleHue mnojisipu3anuu B
MeMOpaHax. Jlucmepcust — AJIEKTPONPOBOJHOCTH,  €MKOCTH,  JUAJIEKTPUYECKOU
IPOHUI[AEMOCTHU. 3aBUCUMOCTb TUIEKTPUUECKUX MTOTEPh OT YACTOThl. AKTUBHBIE (hOpM
kuciaopoja. CBoOO/IHbIE paauKalbl NPU LEMHBIX PEAKIUSAX OKHUCIICHUS JIMIUIOB B
MeMOpaHaX M JPYrMX KIJIETOYHBIX CTPYKTypaXx B HOpPME U IMpH MNATOJOTHYECKUX
nporeccax. AHTHOKCHIAHTBI, MEXaHU3M HX OHOJIOIMYECKOTo AecTBUsi. TpaHCIOpT
BeliecTB uepe3 OnomemOpansl. MloHHOEe paBHOBEcHe Ha TpaHuUIle MeMOpaHa - pacTBOP.
[Mpodunu moTeHHMana M KOHLUEHTPALUM HOHOB B JBOWHOM 3JEKTPHUUECKOM CIIOE.
JBikyuiue cuibl TepeHoca HOHOB. JnekTpoauddys3nonHoe ypaBHenue HepHcra-
[Inanka. VYpaBHEHMS MOCTOSSHHOTO TMOJS [ TNOTEHLIHMAaJa M HOHHOTO TOKAa.
[IponuraeMocTh 1 MPOBOAUMOCTD. [I0TEHIIMAT TOKOS, €r0 MPOUCXOXKIACHHE. AKTUBHBIN
TpaHcnopT Yuactue AT®da3 B akTUBHOM TpaHCIOPTE HMOHOB 4Yepe3 OUOJIOTHYECKUE
MeMOpaHbl. HMoHHBIE KaHaibl, HWOHO(OPHI, HOHHAS CEJIEKTUBHOCTH MeMOpaH.
[ToreHunan paeMcTBUs. B HEPBHBIX, MBIIIEYHBIX BOJOKHAX W JPYrux OOBEKTaX.
MonekynspHble MEXaHU3Mbl TPOIECCOB SHEPreTHdeckoro compspkeHus. Cs3b
TPaHCIIOPTa MOHOB M IPOLECCa MIEPEHOCA JIEKTPOHA B XJIOPOILJIACTAX U MUTOXOHIPUSIX.
Jlokanuzanus 3JIEKTPOTPAHCHOPTHBIX Leneil B MeMOpaHe. CTpyKTypHbIE acCHEKTBhI
(GYHKIIMOHUPOBAHUSA  CBSI3aHHBIX C MEMOpaHON MEepPeHOCUYUKOB. ACUMMETpUs
MeMOpaHbl. OCHOBHBIE MOJIOKEHUSI TeOpUU Mutuena. DIeKTPOXUMUUECKUA TPaJUeHT
MPOTOHOB. bakTepnopoaonCuH.

buodgusuka peuenuun



3aKOHOMEpPHOCTH B3aUMOJICHCTBUS JUTAHJIOB C peuentopamu. Poiab CTpyKTypbl
ia3MaTuyeckol MeMOpaHbl B mpolecce nepenayu curhaia. CeHcopHas perenius.
[Ipobniema compspKeHUsT MEXKy TEPBUYHBIM B3aUMOJICHCTBHEM BHEIIHETO CTHMYJIa C
PELENTOPHBIM CYyOCTPAaTOM U FeHEpallel pelenTopHoro (reHepaTopHOTo) MOTeHIINAIA.
OOmue mnpeacTaBieHUs O CTPYKType M (GYHKUHUU PEUENTOPHBIX KJIETOK. MecTo
pPELENTOPHBIX  MPOIECCOB B  paboTe  ceHCOopHbIX cucteM. DoTopenenius,
TEPMOpPELETLNS, MEXaHOPELENLUs, 3JICKTPOPELEeNLus, XeMOpelenius, 0OOHsSHUE,
BKYC.

Peakuusi 0M0JI0THYeCKUX CHCTEM HA (PpU3HUYECKHE BO3ACHCTBUA.

Crneunduueckue OCOOCHHOCTH MEXAHUYECKUX, TEPMHUYECKHX, PaJAAlUOHHBIX,
aKyCTUYECKUX BO3JCHCTBUI HAa OMOJIOrMYECKHE OOBEKThl. MeXaHU3Mbl MEPBUYHBIX
peakuuii  OMOJIOTMYECKMX CHUCTeM Ha (usmyeckue BozzaeicTBus. Llemouku
MOCJIEIOBATENbHBIX PEAKIM B OMOJOTMYECKUX CHUCTEMAaX, BBI3BAHHBIX MEPBUYHBIMU
peakuusmMu. ['eHepain3oBaHHbIE PEAKIIMKM OMOJIOTMYECKUX CUCTEM. DKBU(PUHAIBHOCTb.

MeToabl Onopu3nIeCKUX UCCae0BAHUINA.

Metoasl u3ydeHHS KOH(GOPMAIIMOHHOW TOJBHKHOCTH: H30TONHBIA OOMEH,
JIOMUHECIIEHTHBIE MeTo1bl, DIIP, raMmMa-pe3oHaHcHas criekTpockonusi, AMP BbicOkOTO
paspelieHusi, UMNyJIbCHbIE MeToAabl AMP, MeToapl MOJIEKYJISIPHOW JIMHAMUKHU.
['unponuHaMudeckue METOABI M3YYCHHs] OMONOTHMYecKuX sKkuakocte. CrocoObl
M3y4ECHUS ONTHUYCCKUX CBOMCTB OMOJIOTMYECKHUX cpen u 00BEKTOB.
TepmoanHaMuuecKue CrocoObl UCCIIEIOBAHUS CBOMCTB OMOOOBEKTOB.

5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

Meroauka mpenojaBaHUs JUCUUIUIMHBI  ««buodusuka» u  peanusanus
KOMIIETEHTHOCTHOTO  TOJAXO0Ja B  W3JIOKEHMM W BOCHPUSATHM  Marepuaia
MpeaycCMaTpuBaeT MCHOJIb30BAHUE CICAYIOIIUX AKTUBHBIX W MHTEPAKTUBHBIX (HOpM
MPOBEICHUS] TPYNIOBBIX, MHAUBUAYAIbHBIX, AyAUTOPHBIX 3aHATUH B COYETAHUH C
BHEAYJIUTOPHON paboTON ¢ 1enbio (popMUpOBaHUS U PA3BUTHUS NMPOGECCHOHATBHBIX
HABBIKOB 00YYaIONUXCsl:

— MOJTrOTOBKA K BBIMOJIHEHUIO TAOOPATOPHBIX paboT B 1aOOpaTOPHUIX BY3a;

— oOcyxIeHne u 3amurta pedepaToB MO JUCITUTUIHHE,

— TIOJATOTOBKA, MPEACTABIEHHE M OOCYXKICHHE IMpPE3EHTAIM Ha CEeMHUHApCKHX
3AHSTHUSAX;

— OpraHu3alus 1 MpPOBEACHUE TEKYLIEro KOHTPOJIS 3HAHUN CTYAEHTOB B (popme
KOHTPOJIbHOM palboThI;

VYnenbHbIA BeC 3aHATUN, NPOBOJUMBIX B HMHTEPAKTHBHBIX (hopmax, ompeneseH
[JIaBHOW 1EJIbI0  00pa3oBaTelIbHOM NPOrpaMMbl, OCOOEHHOCTHIO KOHTHUHICHTa
oOydarommxcs W COAEep)KaHWEeM  JAUCHUIUIMHBI  «Puznueckue  MeToAbl B
OMOTEXHOJIOTMYECKOM IPOU3BOJICTBE» U B LIEJIOM MO AUCHUIUIMHE cocTaBiser 50%
ayJIMTOPHBIX 3aHATHN.  3aHATUA JIEKIMOHHOTO THMa cocTaBisaioT 50% ot oObema
ayAUTOPHBIX 3aHATUMN.



6. OneHovHbIe cpeacTBa AJIsl TEKYLIEro KOHTPOJISl YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTAIUM MO0 UTOraM OCBOEHHUS TUCIHUILIMHBI M YUeOHO-MeToInYecKoe
obecreyeHre CaMOCTOATEIbHOM Pad0OThI CTYJAEHTOB.

B npomecce o00yueHuss HCHOIB3YIOTCS —CIENYIONIME OIEHOYHBIE (HOPMBI
CaMOCTOATENFHOM pPAa0OThl CTYJECHTOB, OILICHOYHBIE CPEJCTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTAIIUN:

- KOHTpOJIbHAs padoTa;
- 3amura pedeparos;

OHCHO‘IHHC CpeacTtBa TCKYHICTO KOHTPOJIA YCIICBACMOCTHU BKIIOYAIOT KOHTPOJIBHBIC
BOITPOCHI JJIA KOHTPOJIsI OCBOCHUA O6yanOHII/IMI/IC$I pasaciioB AMCHOUITIIINHBI.

OOpa3ipl KOHTPOJIBHBIX BOIMPOCOB M 3K3aMEHAI[MOHHBIX OWJIETOB NMPHUBEJICHBI B
MIPUIIOKEHNH 2.

6.1. ®oH/1 O1IEHOYHBIX CPEJICTB /JIs POBeeHUsI MPOMEKYTOUHOM aTTeCTALMU
00yJaImuxcs no JUCUUIJInHe (MOIYJII0).

6.1.1. IlepeueHbp KOMIIETCHIIMH C yKa3aHHWEM JTamoB HX (OPMHUPOBAHHUS B Mpoliecce

OCBOCHHUA O6paSOBaTeHBHOﬁ IIporpaMmal.
B pesynpraTe ocBOSHUS AUCHUIUIMHBI (MOAYIISA) GOPMUPYIOTCS CIESTYIONIHE KOMICTCHITIH:

Kona B pe3yabTare ocBoeHUs1 00pa30BaTeJIbHOI MPOrPaMMbI 00y4alouIuiics
KOMIEeTEeHIIUH J0JI2KeH 00J1a1aTh
OIIK-2 CIOCOOHOCTH ¥ TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI

C€CTCCTBCHHOHAYYHLIX JUCHUIIJIUH B HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH,
NMPUMCHATH MCTOABI MATEMATHYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA,
TCOPCTUICCKOTO U SKCIICPUMCHTAJIBHOT'O UCCIICIOBaHUA

OIIK-3 CIOCOOHOCTBIO UCIIOIB30BaTh 3HAHUSI O COBPEMEHHOM (pu3nuecKkon
KapTUHC MHpPa, IPOCTPAHCTBCHHO-BPECMCHHBIX 3aKOHOMEPHOCTAX,
CTPOCHUHN BCUICCTBA AJId MIOHUMAHUS OKPYXXAIOIIETO MUpa U SIBIICHUH
MIPUPOABI

[1K-8 CIOCOOHOCTH paboTaTh C HAYYHO-TEXHUUECKOW HHPOpMaLneH,
UCIIOJIb30BATh POCCHUCKUI U MEXKTyHAPOIHBIH ONBIT B MPO(ECCHOHAITEHON
JEATSILHOCTH

B npouecce ocBoeHusi 00pa3oBaTeNbHON MPOrpamMMBbl JaHHbIE KOMIIETEHIUHU, B
TOM YHUCJI€ UX OTIEIbHBIE KOMITIOHEHTHI, ()OPMUPYIOTCS MOITAMMHO B XOJIEC OCBOCHUS
OOyYarOIIMMUCS AUCIUIUIMH (MOYJICH), MTPAaKTUK B COOTBETCTBHH C YYEOHBIM TUTAHOM
U KaJICHIApHbIM rpadukoM yueOHOro mpoliecca.



[loka3arenem

6.1.2. Onucanue nmoka3arejieid ¥ KpUTEpHEB OLICHUBAHUSA KOMIICTEHIIUIA,
(hopMHpPyeMBIX 10 HTOTaM OCBOEHMS N CHUILIUHBI (MOYJIs1), ONMUCAHUE KA

OLICHUBAHUA

OlleHUBAHHUA.
KOMIICTEHIINH

Ha

Pa3JINIHbIX

oTallax

nx

dbopMUPOBaHUs SBISETCS JOCTHKEHHE OOYYAIOIIMMUCS TUIAHUPYEMBIX pPe3yIbTaTOB
OOy4eHHMsI 10 JUCIUTUIHMHE (MOIYJIIO).

OIIK-2 - cnoco0HOCTH ¥ TOTOBHOCTDH HCIOJIb30BATh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHBIX 1M CUUILIHH
B Npo¢ecCHOHATBHOM 1esITeJIbHOCTH, MPUMEHATH METOAbl MATEMATHYECKOI0 AHAJIN3Aa U MO/IeJIUPOBAHMS,
TEOPEeTHYECKOr0 M IKCIePUMEHTATbHOI0 HCCJIeJOBAHNUS

Kpurepun onenuBanus

IHoka3zarennb
2 3 4 5
3HATh: OOyuaronmiics OOyuaromuiics OObyuaronmiics OObyuaronmiics
OcHOBHBIE JIEMOHCTPUPYET TOTHOE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYE
3aKOHBI OTCYTCTBHE UJTU HEMOJIHOE YaCTHYHOE T TIOJTHO®
€CTeCTBEHHOH | HEJIOCTaTOYHOE COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
ay4YHBIX COOTBETCTBHE CIEAYIOUINX | CACAYIONINX 3HAHUN: | CIEAYIOIIUX 3HAHMIA: CJIeTYFOIITHX
TUCIIUILINH 3gagui: OCHOBHEIX OCHOBHBIX 3aKOHOB OCHOBHEBIX 3aKOHOB 3HAHWI:
3aKOHOB €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAy4HbIX | OCHOBHBIX
€CTeCTBEHHOHAYYHBIX TMCIUTUINH. TVCIIUTUTAH, HO 3aKOHOB
JUCITUTLIAH Jlomyckarorcst JIOITYCKAIOTCS €CTECTBEHHOHA
3HAYHUTEIbHBIC HE3HAYUTEITbHBIE YUHBIX
OITUOKY, MPOSIBIISICTCS | OMMUOKU, HETOYHOCTH, | JUCHUIUIVH,
HEIOCTaTOYHOCTh 3aTpyAHEHUS TIPH CBOOOTHO
3HAHUU, TIO PSIAY AHATUTUIECKUX orepupyer
roKasareJei, OTIepaIusX. npuoOpe-
oOyuaromuiics TEHHBIMH
UCTIBITHIBAET 3HAHWSIMU.
3HAYUTEIILHbIC
3aTpyAHEHUS MIPH
OTIepUPOBAHUU
3HAHUSMH TIPH UX
MEPEHOCE HAa HOBBIC
CHUTYaIIUH.
yMeTh: OOyuaromuiicst He ymeer | OOyuaromuiics OO0yuarommiicst OO0yuarommiicst
Hcnonb30Bar | WK B HEAOCTATOYHOMN JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYE
b METO/IbI CTETICHH yMEeT HETIOJTHOE YaCTUYIHOE T TOJIHOE
MaTeMaTH4eC | MCIOIh30BATh METO/IbI COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
KOTO aHAJIM3a | MaTEeMaTUYEeCKOTo aHaIH3a | CIACIYIOIIUX YMCHUH: | CIEAYIONIUX YMCHHN: CJICYIOTHIX
u Y MOJICITHPOBAHUS MCIIOJIb30BaTh METOJIBI | MCIIOJIb30BATh METOJIBI | YMCHHIA:
MOJICITUPOBaH MaTeMaTHYECKOTO MaTeMaTHYECKOTO UCIIOJIb30BaTh
ust aHalm3a u aHaJIM3a " METO/TBI
MO/JICITUPOBAHUS MOJICITUPOBAHHS. MaTeMaTHYECK
Jonyckarorcst YMeHust 0CBOEHBI, HO Or0 aHaJIn3a u
3HAYHUTEIIbHBIC JIOITy CKarOTCS MOJICITUPOBAHH
OLIHMOKHU, IPOSIBIISICTCS | HE3HAUYUTEIILHBIC s. CB0OOIHO
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HEI0CTaTOYHOCTh OIMOKH, HETOYHOCTH, | ONEPUPYET
YMEHUH, IO psiLy 3aTpyIHEHUS TIPH pUOOPETEHHBI
HOKa3aTeJ'IeI71, AHAJIMTHYCCKHUX MU YMCHUSIMU,
00y4JaroImuincs OlepaIysix, NepeHoce | MPUMEHSIET UX
HUCIIBITHIBACT YMGHI/II;'I Ha HOBBIC, B CUTyalUAX
3HAYUTEIIbHBIC HeCTaHJapTHBIC TIOBBIIIEHHON
3aTpyAHEHUS IIpU CUTYyaIUH. CJIO)KHOCTH.
OTIepPUPOBAHUH

YMEHUSAMH [IPU UX

NepeHoce Ha HOBBIE

CHUTYyaLlUU.

BJIA/1ETh: OOyuaromuiics He OOyuatomntmiics OObyuaromuiics OObyuaromuiics
METOJIaMH BJIAJICET W B BJIaJIceT METOAaMHU YaCTHYHO BIIaJICeT B ITOJIHOM
TEOPETUYECKOT | HEJOCTATOYHOM CTETIEHH | TEOPETHYECKOTO U METOJaMU o0beme
ou BJIaJIceT METOAAMHU IKCTIEPUMEHTAIEHOTO | TEOPETUYECKOTO BIIAJICET
AKCIIEPUMEHTAIT | TEOPETHYECKOTO U WCCIICIOBAaHHS B HKCHEPUMEHTAIBHOTO | METOJIaMHU
BHOTO IKCTIEPUMEHTAIBEHOTO HETIOJTHOM 00BeMe, YICCIIEIOBAHMS, HABBIKH | TEOPETUYECKOT
UCCIIEIOBAHUS | UCCIIEOBAHUS JOIyCKaroTCs OCBOEHBI, HO ou

3HAYUTEIIbHbIC JIOIYCKaIOTCS IKCTIEpUMEHTA
OH_II/I6KI/I, MMPOABIACTCA | HC3HAUYUTCIIbHBIC JIBHOI'O
HEJI0OCTaTOYHOCTh OLIMOKY, HETOYHOCTH, | MCCIIEIOBAHUS,
BJIaICHUA HaBbIKaMH 3aTPYAHCHUA ITPHU CBO6OILHO

10 psAy MOKa3aTenel, | aHATUTUYEeCKUX pUMEHSET
OOyuaromuiics OTIepanusxX, NepeHoce | IMoydeHHbIe
UCTIBITHIBAET yYMEHHIi Ha HOBEIE, HaBBIKH B
3HAYUTCIIbHBIC HECTaAaHAAPTHLBIC CUTyalusax
3aTpyIHEHUS MU CHUTYallUH. HIOBBIIIEHHON
IMPUMCHCHUHN HABLIKOB CJIO’KHOCTH.

B HOBLIX CUTYyallUAX.

ITIK-8 - cioco0HOCTBI0 padoTaTh ¢ HAYYHO-TEXHHYECKOl HHpOpManHei, HCI0JIb30BATh POCCHICKUN H
MeKIyHAPOAHBbIN ONBIT B NPO(ecCHOHAIBLHOM JeTeJIbHOCTH

3HATh:
HOBeEHIIIHe
IIOCTYDKEHMS B
obmactu
OHMOTEXHOJIOT
1517 8:)
MMHIIEBON
MIPOMBIIIIICHH
OCTH,;
OCHOBHEIE
OHMOTEXHOJIOT
HYECKHUE
CIIOCOOBI
MOJTy4eHUs
IIOJIE3HBIX IS
yeJIoBeEKa
MIPOYKTOB;

OO0yuarommiics
JEMOHCTPHUPYET
MOJITHOE OTCYTCTBHE
WJIU HEJIOCTATOYHOE
COOTBETCTBUE
CIEAYIOLIMX 3HAHUM:
HOBeHIIe
JIOCTIDKCHHMS B
obnactu
OMOTEXHOJIOTHH B
MMUIIIEBOM
MPOMBINIJICHHOCTH;
OCHOBHEIE
OMOTEXHOJIOTUYECKHUE
CIoCcOoOBI OyYEHUs
MOJIC3HBIX IS
YeJIoBeKa MPOYKTOB;

OO6yuarommiics

ACMOHCTPUPYCT HECTIOJIHOC
COOTBCTCTBHUEC CICAYIOMIUX

3HAHWI: HOBEUIINE
OCTKEHUS B 00J1acTH

OHMOTEXHOJIOTUU B MUIIEBOM

MPOMBIIUICHHOCTH;
OCHOBHBIE
OMOTEXHOJIOTMYECKHE
CMOCOOBI OTYYECHHUS

TIOJIC3HBIX IJId YCIIOBCKA

IIPOJYKTOB;
TpaJuLIMOHHbIE
OMOTEXHOJIOTMYECKHE

IMponeCChl, UCIIO0JIb3YEMBIC

B IUIIEBOH
MIPOMBIIIIICHHOCTH.

OO0yuarommmiics
JIEMOHCTPUPYET
YACTUYHOE
COOTBETCTBUEC
CHEAYIOINX 3HAHUM:
HOBEHIIINE JOCTHKCHUS
B o0JiacTu
OHMOTEXHOJIOTHH B
MMUIIEBON
MIPOMBINIIICHHOCTH;
OCHOBHEIE
OHMOTEXHOJIOTHYCCKHUE
CHOCOOBI MOTYYEHUS
MOJIC3HBIX JIS YEIOBEKA
MIPOYKTOB;
TpPaIULIMOHHBIE
OHMOTEXHOJIOTHYECKHE

OO6yuarommmiics
JIEMOHCTPHPYET
MTOJIHOE
COOTBETCTBHUE
CJICTYFOIIHX
3HAHUU:
HOBEHIITHE
TOCTH)KEHMS B
o0nacTH
OHMOTEXHOJIOTUH
B ITHIIIEBOMA
MIPOMBIIIITIEHHOC
TH;
OCHOBHEIE
OHMOTEXHOJIOTHY
€CKHE CITIOCOOBI
TTOJTy9ICHUS
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TPAAUIIMOHHBI |TPAAUIIMOHHBIC JHomnycxkatorcs IIPOLIECCHI, MIOJIE3HBIX IS
e OMOTEXHOJOTHYECKHE | 3HAYUTEIbHBIC OIINOKH, UCIIONIb3yEMbBIC B YelnoBeKa
OMOTEXHOJIOT  |[IIPOIIECCHI, HPOSIBIISETCS MUIIEBOMN MPOYKTOB;
WYEeCKue UCIIOJIb3yEMbIE B HEJI0CTAaTOYHOCTh 3HAHUH, |[IPOMBIIUIEHHOCTH, HO  |[TPAAUIIMOHHBIC
IIPOLIECCHI, MUIIEBON 10 psiAy IOKa3aTelen, JIOITYCKat0TCA OMOTEXHOIOTHY
UCIOJIb3YEMBI |POMBIIUIEHHOCTH. oOyuJaroruics HE3HAYUTENbHbIC ecKue
€ B TMIUIIEBOM UCIIBITHIBACT OmMOKH, HETOYHOCTH,  [TIPOLIECCHI,
MIPOMBIIIIICHH 3HAYUTENbHbBIE 3aTpyIHEHUS MpU UCIIOJIb3yEMbIe
OCTH. 3aTpyIHEHUS NpU AHATTUTHYECKUX B MTUIIICBOU
OTIEPUPOBAHUY 3HAHUSMHU  |OTIEpAIlHSIX. MIPOMBIIIIJIEHHOC
IIPU UX MEpEeHOoCce Ha TH, CBOOO/IHO
HOBBIE CUTYallUH. oTrepupyeT
IPUOOPETEHHBI
MU 3HAHUSIMHU.
yMeTh: OO0yJarommmiics He OO6yuarommiics OO0yuarommmiics OO6yuarommmiics
MIPOBOJIUTH yMeEeT WM B JEMOHCTPHUPYET HEMOJIHOE  |JEMOHCTPUPYET JEMOHCTPHUPYET
TEOPETUYECKHE [HEAOCTATOUYHOU COOTBETCTBHE CIEAYIOLUUX [JaCTUYHOE COOTBETCTBHE [IOJTHOE
UCCIJIEIOBaHMsI, |CTEIIEHU yMEET YMEHMH: ITPOBOAMTH CIIENYIOIINUX YMEHUM: COOTBETCTBHUE
M0JIb30BaThCS  |IPOBOJIUTH TEOPETUUECKHE MIPOBOAUTH CJIETYIOIINX
CIIPAaBOYHOW U |TEOPETUUECKHE HCCIIEIOBaHMsI, TEOPETUUECKHE YMEHMM:
MOHOrpaduyec |[UccieOBaHUs, M0JIb30BATHCS CIIPABOYHOMN U [MCCIIEIOBAHMS, MIPOBOJIUTH
KO MOJIb30BATHCSA MOHOTpaduyecKoit 10JIb30BaThCS TEOPETUYECKHE
JIUTEPATypoOil B |CITPAaBOYHOM U JTUTEPATYpPOi B 00JIaCTH CIIPAaBOYHOM U HACCIEOBAHUA,
o0nactu MOHOTpahUIECKOM OMOTEXHOJIOTHH MUIIEBBIX  |[MOHOTPa(UIECKOM MOJIb30BATHCS
OMOTEXHOJIOTUH |JTUTEPATypPOil B IIPOU3BOJICTB; JTUTEpaTypoi B 00JIaCTH  |CLIPAaBOYHON U
MUTIIEBBIX obnactu OMOTEXHOJIOTUU MOHOTpaduyeck
NPOM3BOJICTB; |OMOTEXHOJIOTHH MCHOJIL30BATE MOIYICHHBIC |pieppIx MpOM3BOACTB; |0 TMTEpPAaTypOi
IHIIEBBIX SHAHWS JU aHATA3a B 00JacTH
MCTIONB30BATE | 11h013B0/ICTE; AKCIIEPUMEHTAIbHBIX UCIIOJIb30BaTh 6HOTEXHONOIMH
[I0JTyYEHHBIE JTAaHHBIX, KACAIOIINXCS MOy YCHHBIC SHAHUSA UKL | pririeRpix
3HaHUSA AJIs UCIIOJIb30BaTh mon0opa, XapakTepUCTUKHU U |aHAIHU3a TPOH3BO/ICTE;
aHaiu3a [IOJIyYEHHBIEC 3HAHUS  [COBEPIIEHCTBOBAHUS IKCIIEPUMEHTATBLHBIX
SKCIIEPUMEHTAJ |71l aHAIn3a 00BEKTOB OMOTEXHOJIOTHH, a |JAHHBIX, KaCAIOLIUXCS  [MCIIOJIb30BaTh
BHBIX JIAHHBIX, [IKCIICPUMEHTAIBHBIX |TaKKe WX HUCIIOJIb30BAaHUS B |[10A00pa, [10JTyYEHHBIE
KacalollMXCsl  |IaHHBIX, KaCaloUMXcsa (pa3HOOOpa3HBIX XapaKTePUCTUKU U 3HAHUSA I
noaoopa, noxoopa, TEXHOJIOTMYECKHUX COBEpPIIEHCTBOBAHUS aHaJIn3a
XapaKTEPUCTHK [XapaKTEPUCTUKH U mpoleccax Mpou3BoJCTBA  |00BEKTOB JKCIIEPUMEHTAITh
uu COBEPIIICHCTBOBAHUSL  [IPOJYKTOB IMUTAHUSI. OMOTEXHOJIOTHH, a TAK)XKE |[HBIX JAHHBIX,
COBEPLICHCTBOB |[00HEKTOB Jomyckatorcst UX HUCIIOJIb30BAHUS B Kacaroluxcs
aHusl OOBEKTOB |OMOTEXHOJIOTHH, & 3HAYUTEIIbHBIC OIIHOKH, pa3HOOOpPa3HBIX noxbopa,
OMOTEXHOJIOTUH |TAK)KE UX MIPOSIBIISICTCS TEXHOJOTHYECKHUX XapaKTePUCTUKU
, @ TAKXKE UX  |MCIIOJIb30BAHMSI B HEJ0CTaTOYHOCTh YMEHUH, |[IpoLeccax MPOU3BOJICTBA (U
MCIOJIb30BaHUS [pa3HOO00pa3HbIX 0 sy MoKa3aTenei, MIPOJYKTOB MMUTAHUSI. COBEpIIICHCTBOBA
B TEXHOJIOTMYECKHUX 00yYaroIuiCs UCTIBITHIBAET |YMEHHSI OCBOCHBI, HO HUSL O0BEKTOB
pa3zHo00pa3HbBIX [Ipoleccax 3HAYUTENIbHbIC 3aTPYAHEHUS |JOITYCKAIOTCS OMOTEXHOJIOTHH,
TEXHOJIOTMYECK [IPOM3BOJICTBA IIpU ONIEPUPOBAHUU HE3HAUYUTEIbHbIE a Tak¥kKe ux
UX Mpolieccax |MPOAYKTOB MUTAHUA. |YMEHUSIMU MPU UX [IEPEHOCE [OMIMOKHU, HETOYHOCTH,  |MCIOJIb30BaHUS
IIPOU3BOJICTBA Ha HOBBIE CUTYaIIHUH. 3aTpyIHEHUS TpU B
MIPOAYKTOB aHAIUTUYECKUX PpazHOO0pa3HBIX
MUTaHUS. olepanusx, IepeHoce TEXHOJIOTMYECKU
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YMEHUI Ha HOBBIE,

X TpoIreccax

HECTaHIapTHEIE NPOU3BOJICTBA
CHUTYalMH. HPOIYKTOB
MUTAHUS.
CB00OOHO
onepupyer
IPUOOpPETEHHBIM
U YMEHUAMH,
HPUMEHSET UX B
CHUTyalUsaX
MOBBIIIICHHOM
CJIO’KHOCTH.
BJaJeTh: OObyyarommmiics He | OOyvarommiicas  BmageeT | OOyvaromuiics OO6yuaromumiics
OCHOBHBIMHU BIafeeT MM B | OCHOBHBIMM  IIOHATUSIMH | YACTHYHO BJIAJICET | B HOJIHOM
HOHATUAMHU HEIOCTaTOYHON NUILEBOM OMOTEXHOJIOTUH, | OCHOBHBIMHU MOHSATHAMHU | 00BbEME
HHILIEBOI CTEIEeHU BJaJeeT | He0OXOIUMBIMU VIS | TIMIIEBOM BIIAJICET
OMOTEXHOJIOT | OCHOBHBIMHU OCMBICIIEHHS OMOTEXHOJIOTHH, OCHOBHBIMU
um, HOHSATHUSAMH IHILEBOH | OMOTEXHOIOIMYECKOrO HEOOXOAMMBIMU IS | IIOHATUSIMH
HEOOXOIUMBI | GMOTEXHOJIOTHUH, IPOM3BOJICTBA; BBICTYIATH | OCMBICIEHHS UILEBOM
MU VISl | HEOOXOMUMBIMH IS | © JOKJIaJaMu U | GHOTEXHOJIOTUYECKOTO | OMOTEXHOJIOTH
OCMBICIIEHHSI | OCMBICIIEHHUS COOOLIEHUSAMY, NPOM3BOJICTBA; u,
OMOTEXHONIOr | OMOTEXHOJOTHYECKOT | yYacTBOBATH B JMCKYCCHUSX | BBICTYIIATh ¢ | He0OXOIUMBIM
HNYECKOTO 0 IPOM3BOJICTBA; JOKJIalaMu ulu UIs
IPOM3BOJICTBA | BBICTYIATh ¢ | B HETIOITHOM O0Beme, COOOIIECHUSIMH, OCMBICIICHUSI
; BBICTYIIATh C | JOKJIaIaMK u | AOIYCKaIoTCA y4acTBOBaTh B | OMOTEXHOJIOTH
JNOKJIaaMU U | COOOILEHUSIMH, 3HAYUTEIbHBIC OIINOKY, JIMCKYCCHAX,  HAaBBIKH | YECKOTO
COOOILEHUSIM | y4acTBOBATh B | IPOABJIACTCA OCBOEHBI, HO | IPOU3BOJICTBA,;
u, JIMCKYCCHSAX. HEAOCTATOUHOCTD JIOITY CKAKOTCS BBICTYIIATh €
y4acTBOBATh BIaZICHI HaBbIKAMU 110 He3HAUYHUTEbHbIE TOKJIagaMu U
B PRy HoKasaTeIen, OmMOKKA, HETOYHOCTH, | COOOIEHUAMH,
JIUCKYCCHSIX. Obyuatonmiics 3aTpyIHEHHS IpH | yY4acTBOBAaTh B
MCTIBITBIBACT AHATUTHYECKHUX JIUCKYCCHSX,
SHaMHUTCIbHBIC omepanusax, MepeHoce | CBOOOIHO
3aTpyAHCHHSA TP YMEHHHA HAa  HOBBIE, | IPUMEHSIET
HPUMCHCHIH HABBIKOB B HECTaHapPTHEIE TOJyYEHHBIE
HOBBIX CHTyallHAX. CHTYAIIHH. HaBBIKH B
CHUTYyaIsIX
MTOBBINIICHHON
CJIO’KHOCTH.

[ITkasbl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOYHOM aTTECTALMA U UX OIIUCAHUE:

DopMa NPOMEKYTOYHOM ATTECTALMH: 3a4eT.

[IpomexyTouHas arrectanus oOydarommxcs B (opMe 3auéra MPOBOJUTCS IO
pe3yJbTaTaM BBITIOJIHEHUSI BCEX BUIOB Y4eOHOI pabOThI, MPETyCMOTPEHHBIX yUeOHBIM
IUIAHOM MO0 JIaHHOM AMCHMIUIMHE (MOIYNI0), MPU 3TOM YUHUTHIBAIOTCS PE3YJIbTaThI
TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH B T€UeHHE cemecTpa. OLeHKa CTENEeHU TOCTHKEHUS
OOy4YarOMIMMUCS TUIAHUPYEMBIX PpPe3yJbTaTOB OOY4YEHUs MO JUCHUIUIMHE (MOJIYIIIO)
MPOBOJUTCS MPENoiaBaTesieM, BEAYIIUM 3aHATUS 110 JUCHUIUIMHE (MOIYJII0) METOJOM
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OKCIIEpTHOW oreHkH. [lo wTOoraM MPOMEXKYTOYHOH aTTeCTAllMH 1O JUCITUTUINHE
(MOMyTI0) BBICTABIISETCSI OIIEHKA «3aUTEHOY WIIH «HE 3aU4TECHOY.

K npomeoscymounoti  ammecmayuu  OONYCKAlOMcss  MOJNbKO — CHYOeHmbl,
BLINONHUBUIUE BCE BUObL YUEOHOU pabomvl, npedycmMompeHtvle pabouell npocpammou
no oucyuniune «OU3NUECKUE METOABI B OMOTEXHOJIOTUIECKOM ITPOU3BOICTBE» NPOULTU
NPOMEIICYMOYHBIL ~ KOHMPOAb 6 68ude OIAHKOB020  MeCMUpO8aHUsl, HANUCAIU
KOHMPOIbHYIO pAbOmy HA NOJOHCUMETbHYIO OYEHKY

MIxana
OLICHUBAHUSA

Onucanue

BoinonHensl Bce BuAbl Y4eOHOM paboOThl, MpPerLyCMOTPEHHbIE Y4eOHBIM
w1aHoM. CTyZEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMil, HaBBIKOB
NpUBEICHHBIM B TaOJMIaX TMoOKa3aTened, omnepupyer NpuoOpPETEeHHBIMU
3auTeHo 3HAaHUSMHU, YMEHUSIMHU, HaBBIKAMH, IPUMEHSAET UX B CUTYalUsAX MOBBIIIEHHON
cinoxHocTH. [lpu 3TOM MOryT OBITH NOMYILIEHBbl HE3HAUYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYIHEHUS IIPU aHATUTUUECKUX OIEpaLUsiX, IEPEHOCE 3HAHUM
Y YMEHUI Ha HOBbIE, HECTaHIaPTHBIE CUTYaIUH.

He BeImosHeH oauH wim Oojiee BUAOB y4eOHON pabOTHI, MPETyCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYZeHT JEeMOHCTPHPYET HEMOIHOE COOTBETCTBHE 3HAHU,
YMEHUH, HABBIKOB IPHUBEICHHBIM B TaOJUIAX MOKa3aTeJeH, OIyCKArTCs
3HAYMUTENbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBUE 3HAHWHM, YMEHUH, HAaBBIKOB
0 psiy TIOKa3aTesiei, CTYICHT UCIIBIThIBACT 3HAYUTENBHBIC 3aTPYTHEHHUS TIPH
OINICPHUPOBAHUHN 3HAHUAMHA U YMCHUSAMU IIPU UX NICPECHOCC HAa HOBBIC CUTYAIlUU.

He 3auteno

DoHABI OLIEHOYHBIX CPEACTB MPEACTABJICHBLI B IIPHJIOKCHUH 2K paﬁoqeifl nmporpamme.
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TemaTuka 3axanuii 151 CaMOCTOATEJIbHOM PadOTHI

VYriy0OiieHne 3HaHMM MO KypCy OCYIIECTBIISIETCS 3a CYET OpraHu3aluu
CaMOCTOATENIbHOM  pabOThl  CTYJIEHTOB IO  pasjeiiaM, YCTaHOBJIEHHBIX
IIPOrpamMMON JUCUUIUIMHBL. Ha caMoCTOsATENnbHOE OCBOCHUE Kypca OTBOJIMTCS
50 % ot obmiero oobema Harpy3ku - 61 yac.

1. 3nauenne OMODU3MKH /1T MEAMIMHBI, CEIHCKOIO XO34MCTBa, 3KOJIOTHH,
OMOTEXHOJIOTUH.

2. Pasnmensl Omodu3uku — OuodU3UKA CIOXKHBIX CHCTEM, OMOpU3UKA KIETKH,
MOJIEKYJIsIpHasi OMoQu3uKa.

3. Meronpl 6MOPHU3NYECKUX HUCCIECNOBAHUN CTPYKTYpPhl M CBOMCTB MOJIEKYJ C
UCIIOJIb30BAHUEM 3JIEKTPOMATHUTHOTO W3JIYYEHUS: PEHTTEHOCTPYKTYPHBIM
aHaNM3, JydeBas YIbTPAMHKPOMETPHS, PAa3JIMYHBIC BHJBI CIIEKTPOCKOIIHH,
Ja3epHasl CIEKTPOCKOIHWSA, 3JEKTPOHHBIA MMapaMarHuTHBIM pe3oHanc (OIIP),
AJIEpHBIA MarHUTHBIN pe3oHanc (IMP).

4. buoduznyeckre METOAbI UCCIEAOBAHUS CIIOKHBIX CUCTEM.

5. MHccnenoBanue CTalMOHApHOIO COCTOSHMS cucTeM. Apnanrtanus. PesepBsl
poCTa ¥ pa3BUTHUSA
6. O01mMe 3aKOHOMEPHOCTH (POPMHUPOBAHUS MAKPOMOJIEKYII.

7. PazBuTue mpencTaBlieHU O CTPYKTYPHOM OpraHu3alud MeMOpaH: JIMIHIHAS
TEOpHUs, MOJCIIb «COHABUY», TEOPUS «YHUTAPHON MEMOPAHBD.
8. McTopust OTKPBITHS ¥ U3yUYEHUS OMODJIEKTPUUECKUX SBJICHUN.
. OOpa3oBaHue CBOOOJHBIX PATUKAIOB MPU B3aUMOJEHCTBUM HOHH3UPYIOIICH
paaualuy C BEIIECTBOM.
10. Equanmer no3er (peHtreH, ¢op, paa, 03p), sHeprud (JIEKTPOH-BOJIBT) H
akTUBHOCTH (KtopH). CUCTEMHBIE U BHECUCTEMHBIE €IMHUIIBI U3MEPECHUIA.

\O

TemaTuka 1ad0paTopHBIX padoT:

1. HW3ydeHue KHHETUKH pa3pyIICHUs SPUTPOLIUTOB MO/ BIUSHUEM (PU3UYECKOTO U
XUMHYECKOTO TEMOIUTHUKA.

2. W3yuenue BAUSHUSA yIbTPa3ByKa Ha MPOHUIIAEMOCTh KJIETOYHBIX MeMOpaH.

3. VYcKkopeHue 3KCTpaklMK OKPALIEHHBIX BEIIECTB U3 PACTUTEIBHOTO CHIPBSI.

4. H3ydeHue caMONpOU3BOJILHOTO 00pa30BaHUs JUIIONPOTEUAHON MeMOpaHbl Ha
IpaHuLIe pa3jena MeXy pacCTBOPOM O€lKa U MacjaoM.

S. H3ydeHue BIMAHMSA TEMIIEPATypPbl HA DJIEKTPOINPOBOAHOCTH M E€MKOCTH
OroMeMOpaHBbl , BEICTUIIAIOIEH BHYTPEHHIOK TOBEPXHOCTh KYPHUHOTO sifIla.

7.Y4eOHO - MeTOAUYECKOEe 1 HHPOPMALMOHHOE o0ecneyeHue
AUCHUNIHHBI.

a) OcHoBHas1 JJUTEpaTypa
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[Tnyraxun I'.A., Kommaes A.I'. "buoduszuka": YueOuuk mansa By3os . Jlans,, 2012. —
240 c.

0) lonoiHUTEIbHAS JIUTEpaTypa

1. buoduzuka / B.®. Autonos [u ap.]. - M.: I'ymanur. uzn.uentp BJIAJIOC,
1999. - 288 c.

2. AptioxoB B.I'. T.A Kosanesa, B.I'. [lImenes. buodmusuka. - Boponex: 13-
Bo BI'VY, 1994. - 332 c.

3. bmomendensn JI.A. TIpobnemsl Ouosmornueckor gusuku. M Hayka,1977,
336 c.

4. boraanoB K.}O. ®usuk B roctsax y ouosnora. - M.: Hayka, 1986. — 67 c.

5. bonasipeB A.A. buonormyeckue mMeMOpaHbl M TPAHCHOPT HMOHOB — M.:
MI'Y, 1985. - 205 c.

6. BepennnoB A.A. TpaHcnopT MOHOB y KJIETOK B KyJbType. - M: Hayka,
1986. — 289 c.

7. BonpkenmteriH M.B. Mosiekynbl U KH3Hb. BBelleHME B MOJICKYJISPHYIO
ouodusuky. - M: Hayka, 1965. — 503 c.

8. Bompkenmreitn M.B. Outponust u undopmarnusa. - M.: Hayka, 1986. — 157

C.
9. Jlanuk . KBanToBasi Ouoxumusi 1isi XMMUKOB W OuojoroB. M.: Hayka,
1982. — 255 c.

10.PemuzoB. A.H. YueOHUK 110 MEAUIIMHCKON 1 Ouonorudeckoit gusnke. - M.:
Bricmas mkoma, 2003. — 300 c.

11.Pusanyenko I'.10. MaremaTuueckue MOJIeNIN OHMOJIOrMYECKUX
IPOIYKIIMOHHBIX Ipoueccos - M., 1993. - 302 c.

12.Pyoun A.b. buodusuka B 2-x kH. - M.: Beicmias mkosna, 1987. — 319 c.

13.Py6un A.b. Jlekuuu no 6uopuszuke M.: MI'Y, 1994. — 160 c.

14.AxonsiH B.b., EpmioB FO.A. OcCHOBBI B3aMMOJEWUCTBUS YJIbTpa3ByKa C
ounonornueckumu odobektamu. M., 2006, 13-po PI'TY um baymana.223 c.

B) IPOrpaMMHOe o0ecrneyeHre U UHTePHeT-pecypChl:
[IporpammHuoe obOecriedeHne He MpeIyCMOTPEH.

1. http://dmb.biophys.msu.ru/- WudopmanrionHass cucremMa, COJIECPKHUT
Oounbnuorpaduyeckyro, aHHOTUPOBAHHYIO U MOJIHOTEKCTOBYIO MH(YOPMALIKIO
M0 MaTeMaTHUYECKOMY MOJICITHPOBAHNIO OMOJIOTHYECKHUX MPOIECCOB, B TOM
YHUCJIe CIeNHUAIBLHO ITOJATOTOBJICHHBIC JJICKTPOHHBIE Bepcuu Oonee 20
POCCHIMCKUX MOHOrpaduii W yd4eOHBIX IMOCOOMH 10 MaTeMaTHYeCKUM
MOJIEJISIM B OMOJIOTHH.

2. http://tusearch.blogspot.com/- Ilouck 53J€KTPOHHBIX KHUT, ITyOJIMKAIIUM,
3akoHOB, ['OCToB Ha caliTax HAay4YHBIX DJIEKTPOHHBIX OuOIMOTEK. B
MOMCKOBUKE OTOOpaHbI JIydiine OuOIMOTEKH, B OOJBIIMHCTBE KOTOPBIX
MOXHO CKayaTh MaTepHalibl B TIOJJHOM 00beMe 0e3 perucrpanuu. B crimcok
BKJIFOYCHBI OMOJIMOTEKH WHOCTPAHHBIX YHUBEPCUTETOB U  HAYYHBIX
OpraHu3aIuu.
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3. http://elibrary.ru/defaultx.asp - Hayunas osnexTpoHHas OubOIMOTEKA,
KPyIMHEHIINI POCCUNCKUN WH(DOPMAIMOHHBIA TOPTaI B 00JIACTH HAYKH,
TEXHOJIOTUH, MEULIMHBI U 00pa30BaHus, COAEpKalui pedepaThl U MOJIHbIE
TEKCThI 0oJiee 12 MITH HaAyYHBIX CTaTeH U MyOIMKaLUM.

4. http://6years.ru/index.php - nmnopran OecmylaTHOH  MEIUUMHCKOU
uH(poOpMaIUKU, COIEPKUT OO0NbIIOE KOJUYECTBO KHUT, YYEOHBIX MOCOOMI
OMOXUMHUYECKON U OMO(DU3NUECKOI HAPABIEHHOCTH.

8. MaTtepuajibHO — TeXHHYeCKOe o0ecnedyeHne JUCHUUTINHbI

JlexnimonHas ayautopus kadeapsl «Xumouorex» AB5505.
115280, r. Mockga, yi. ABtrozaBojickas, A. 16 ctp. 1. Crosbl yuyeOHBIC, CTYIIbs,
ayIUTOpHAsE JOCKa, MYJbTUMEIUNHBIA KOMIUIEKC (IIEPEHOCHON MPOEKTOp,
HOYTOYK). PabGouee mecTo npemnogaBaTesns: CTOM, CTYI.

Aynutopus kapeapbl « XuMOUOTEX» JUTsl CEeMUHAPCKUX 3aHsATUH ABSS511.
115280, r. MockBa, yn. ABrto3aBojckas, n. 16, crtp. 1. Cromel y4eOHBIE CO
CKaMbsIMH, AayJIUTOpHAas JOCKa, MYJbTUMEIUNUHBIA KOMIUIEKC (IIEPEHOCHOM
MPOEKTOP, HOYTOYK). Pabouee MecTo mpenoaaBatTensi: CTOM, CTYJL.

9. MeToauveckue peKOMEHIAUUM ISl CAMOCTOATEIbHON padoThl
CTY/ICHTOB

JucuunnuHa «Pusnueckue MeTobl B OMOTEXHOIOTMUECKOM IPOU3BOJICTBE
OpeayCMaTpUBACT JIEKUUMU U NPAKTHUECKUE/Ta0OPATOPHBIE 3aHATHS KaKIYIO
Heneno. M3yyenne TUCHUIUIMHBL 3aBEPIIACTCS 3K3aMEHOM. Y CIIEHIHOE U3Y4YECHHE
JUCLMILTUHBI TPEOYET MOCEIICHUs JIGKIIUHA, aKTUBHOW pabOThl HAa MPAKTUYECKUX U
7a00paTOPHBIX 3aHATHSX, BBIMOJHEHUS Yy4YeOHBIX 3aJaHUl MpernojaBaTels,
O3HAKOMIJICHUSI C OCHOBHOM U JIOTIOJIHUTEIBHOU JIUTEPATYPOH.

[Tpy NOArOTOBKE K JIEKUMOHHBIM 3aHATUSAM CTYJAEHTAM HEOOXOIUMO:

nepes OouepeAHOW JIeKUMed HEeoOXOJMMO MPOCMOTPETh MO KOHCIEKTY
Matepuan npeapaymen jgekuuu. [Ipu 3aTpyaHeHUsX B BOCHPUATHH Marepuaia
cienyeT oOpaTUThCA K OCHOBHBIM JIMTEPATYypPHBIM HcTOUHMKaM. Eciau pazoOpatbcs
B Marepuajie OIATh HE YAaloCh, TO OOparuTrech K JeKTopy (Mo rpaduky ero
KOHCYJIbTAllM) WX K IPENOJaBaTEN0 Ha IPAKTUYECKUX 3aHATHUAX.

[TpakTrueckue/nadopaTopHble 3aHATUS 3aBEPLIAIOT H3y4YE€HHUE Haubosee
BaXXHBIX TEM YUEOHOM JUCHUIUIMHBL. OHU CIy’KaT Ul 3aKpEeIUICeHUs M3YyYEHHOTO
MaTepuasa, pa3BUTUS YMEHUH U HABBIKOB IMOJATOTOBKM JOKJIAJOB, COOOIIECHUH,
NpUOOpPETEHUsT OMNbITa YCTHBIX MYOJIMYHBIX BBICTYIUIEHWH, BEIEHHUS AMCKYCCHUH,
apryMEHTaluy M 3alUThl BBIIBUTAEMBIX IOJOKEHUI, HABBIKOB MPAaKTHYECKOU
paboTel B MHUKpPOOMOJIOTWYECKOM naboparopuu, a TakXke ISl KOHTPOJS
IIPENOAABATENIEM CTENEHU IOATOTOBJIEHHOCTH CTYAEHTOB II0 HM3y4aeMou
JTUCLUIUIMHE.

[Ipy MOArOTOBKE K MPaKTUYECKOMY/IaOOpPATOPHOMY 3aHSITHIO CTYAECHTHI
MMEIOT BO3MOKHOCTh BOCIIOJI30BAThCSl KOHCYJIBTALMSIMU MPETogaBaTes.
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[Ipy mOATOTOBKE K MPaKTHUECKUM/TaO0OpPATOPHBIM 3aHATUSM CTYJEHTaM
HEO0OXOMMO:

NPUHOCHUTH C COOOM PEKOMEHJIOBAHHYIO IMPETOJIaBaTelieM JIMTEePaTypy K
KOHKPETHOMY 3aHSTHIO;

10 OUYEpPETHOTO MPAKTUYECKOTr0/1abopaTOpPHOTO 3aHSATUS 1o
PEKOMEHIOBAaHHBIM JINTEPATyPHBIM HCTOYHHKAM MPOPadOTaTh TEOPETUUCCKUN
MaTepuay, COOTBETCTBYIOIIEH TEMBI 3aHATHS, ITOBTOPUTH IIPOBEJICHHBIE
WHCTPYKTAXKH 110 TEXHUKE 0€30TacHOCTH;

B Hayalle 3aHATHH 3a7aTh TPEMOJaBaTEII0 BOMPOCH IO MaTepHualy,
BBI3BABIIIEMY 3aTPYJHEHUS B €r0 MOHUMAaHWHM W OCBOSHUU TPH PEUICHUH 3ajad,
3aJIaHHBIX JIJISl CAMOCTOSATEILHOTO PEIICHNUS;

B XOJI¢ CEMHHapa Ji1aBaTh KOHKPETHBIC, YETKHE OTBETHI IO CYIIECTBY
BOIIPOCOB;

Ha 3aHATAU JOBOJUTH KXY 3a7ady JO OKOHYATEIHHOTO peIIeHUS,
JIEMOHCTPUPOBATh TIOHMMAHKE MPOBEJACHHBIX PAcUeTOB (aHAIM30B, CUTYyaIlluii), B
ciIydae 3aTpyJIHEHUN 00paraThCs K MPENo1aBaTellto.

10. Mertoanueckne peKOMeHIAUMH ISl IPenoaaBaTes

B xome nekuuii mnpenomaBaresb M3JIATA€T U PA3ZBICHIET OCHOBHBIE,
Han0oJiee CIOKHBIC TIOHATHS TEMBbI, a TaK)KE CBSA3aHHBIE C HEW TEOPETUUECKHUE U
NpaKTUYeCKue MpoOJeMbl, JaeT pPEKOMEHJAlUM Ha MPaKTUYECKoe WIH
1abopaTopHOE 3aHATHE U YKA3aHUS Ha CAMOCTOSITEIbHYIO padoTy.

CryneHtaMm, NpOMYCTHBIIMM 3aHATHS (HE3aBUCUMO OT IIPUYMH), HE
MMEIOIIME MUCHbMEHHOIO PEIICHUS 3aJa4 WIM HE MOATOTOBUBIIMECA K JAHHOMY
MPAKTUYECKOMY 3aHATHIO, PEKOMEHJYETCS HE MO3KE YeM B 2-HENEJIbHBI CPOK
SABUTHCS Ha KOHCYJbTAlMIO K TMPENnojaBaTelll0 M OTYUTAThCS 1O TEME,
u3yuaBiieiics Ha 3aHITUU. CTYAEHTHI, HE OTYMUTABIIMECS IO KAXKIOW HE
MpopaOOTaHHONW MMHU HA 3aHATUSAX TEME K Hadaly 3a4eTHOM CEeCCHM, YMYCKaloT
BO3MOYKHOCTb MOJIYYUTh IOJOXKEHHbIE Oamibl 3a paboTy B COOTBETCTBYIOILIEM
cemMecTpe.

[Ipunoxxenue 1 k
18



. . paboueii mporpamme
MUWHUCTEPCTBO HAYKH U1 BBICIIEI'O OBPA3OBAHUS POCCUNCKOU ®EAEPALINA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUPEX/IEHUE BBICIIIETO OBPA3OBAHUS

«MOCKOBCKHWM MOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKI/Iﬂ IMOJIUTEX)

Hampasnenne noarorosku: 19.03.01 buorexnomorus
OII (mpodmiib): «bruoTexHOIOTHS
®opma o0yueHus: 3a0uHast
Bun npodeccuoHanbHON AESITENbHOCTH: HAyYHO-HUCCIIEI0BATENIbCKAs

Kadenpa: Xwumbuorex

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCHUNJIVHE

«Pu3ndyeckne MeToabl B OMOTEXHOJI0THYeCKOM MMPOMU3BOACTBE)

Cocrtas:

1. [TacnopT GoHa OLIEHOYHBIX CPEICTB

2. Onrcanue OleHOYHBIX CPEJICTB:

3. KoHTposibHBIE BOITPOCHI IS TPOBEACHUS IPOMEKYTOUHOMN aTTeCTaIlN
4. ITpumepb! OUIETOB I IPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH

CocTaBuTeJin:

Homenrt, k.0.H. T.A. KoTbixoBa

Mockaa, 2021
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NMOKA3ATEJIb YPOBHAA COOPMUPOBAHHOCTU KOMMETEHLUA

«Dusznueckue MCTOABI B OHMOTEXHOJIOTMYCCKOM IIPOU3BOJACTBC»

DdI'OC BO 19.03.01 «buorexnosorus»

B npoiiecce ocBoeHuUs JaHHOM TUCHUIUIMHBI CTYACHT (JOPMUPYET U IEMOHCTPUPYET ClieyIonire npogeccnoHalbHble KOMIETEHIUH:

KOMIIETEHLIUHN IlepeyeHb KOMIIOHEHTOB TexHoJiorust Dopma CTenenn ypoBHei

NH- OOPMYJIINPOB- (popMupoBaHM |[OLIEHOYHOI (OCBOEHHMSI KOMIIETEHIM A

JTEKC KA 1 0

KOMIIETEeHIIUil [cpeacTBa®
%

OIIK-2 cnioco6uOCTS 1 3HATH: eKLus, VO, Iba3oBbIii ypoBeHb
FOTOBHOCTh (OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYUYHBIX camocTositesnibH  [JIU, MPUMEHSIET OCHOBHBIC 3aKOHBI
MCITOJIh30BaTh TUACITUATITNH ast pabora, K, €CTECTBEHHOHAYYHBIX
OCHOBHBIE 3aKOHBI YMeThb: K/ ITUCITUTUTNH, UCTIOB3YeT
€CTECTBEHHOHAYYHBIX [MICTIOJIb30BaTh METOJIBI MAaTEMATHYECKOTO aHAIN3a U P, METO/Ibl MATEMaTUYECKOTO
TUCLUIUINH B MOJICJIUPOBAHUS T, AHaJN3a U MOJCIIUPOBAHUS,
MpOoQECCUOHAIBHONW  [BJIA/I€Th: P BIAJICIOT METOAAMHU
NEesTEIbHOCTH, MerogamMu TEOPETUUECKOTO U SKCIIEPUMEHTAIBLHOTO T TEOPETUYECKOTO U
MPUMEHSATh METOAbl  [MCCJICTOBAHUS BKCIIEPUMEHTAIIHOTO
MaTeMaTUYeCKOro MCCTICIOBAHUS
aHalv3a u [[loBbIIEHHBI YPOBEHb
MOJEJIUPOBAHUS, TO K€ B CUTyalUsAX
TEOPETUYECKOTO U MOBBIIIICHHON CJI0KHOCTH
BKCIIEPUMEHTAILHOTO
MCCIIeJOBAHUS

OIIK-3 [cnoco6uoCTEIO 3HATb:- OCHOBHBIC MOHATHUS, TUTIOTE3bI, TCOPUU U [TEKIIUS, YO, [ba30Bblii YpOBEHb
MCIIOJTH30BaTh 3HAHUS [3AKOHBI OMO(DHU3UKH camocTositenbH  [JIU, MIPUMEHSIET OCHOBHBIE 3aKOHBI
0 COBPEMEHHOU MeTh: PAacCMOTPETh 3aKOHOMEPHOCTH (pr3nuecKoi jast pabora, K, ECTECTBEHHOHAYYHbIX
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(bu3ndeckoii KapTHHE

OpraHU3alMY )KUBOW MAaTEpUN HA Pa3HbIX YPOBHSIX,

&

NTMCLIUIUINH, UCITOIb3YET

Mo100pa, XapaKTEPUCTUKU U COBEPIICHCTBOBAHUS
06’beKTOB 6I/IOTCXHOJ'IOFI/II/I, a TaK¥XKC UX
MCITIOJIB3OBAHUA B paSHOO6paSHBIX TCXHOJIOTHNYCCKHUX
Iporucccax.

BJAACTb:

OCHOBHBIMU MOHSTUSAMHU OMO(DU3UKH, HEOOXOIUMBIMHU IS
OCMBICIICHHS] OHMOTEXHOJIOIHYECKOrO IIPOU3BOICTBA;
BBICTYIIATh C JOKJIaJaMH U COOOIIEHUSIMH, Y4aCTBOBATh B
ITUCKYCCHUSX.

MUpa, Ha4YMHAs OT MOJICKYJISIPHOTO M 3aKaHYHBAas P, METO/IbI MATEeMaTUYECKOTO

[MPOCTPAHCTBEHHO- OrocpepHBIM; T, AHAJIM3a U MOJEIUPOBAHNS,

BPEMEHHBIX BJIa/IeTh: METOJIaMH MCCIIeIOBaHUs (KaK P BIIAJICFOT METOJaMHU

BAKOHOMEPHOCTSIX, TEOPETUICCKUMH, TaK U TIPAKTHISCKUMH ) T TEOPETHYECKOTO U

CTPOCHHH BEIIECTBA  MOJEKYJISIpHOU Onopu3uku, OMo(U3NKI KIETKH U BKCIIEPUMEHTATIBHOTO

ITJIS] TOHMMAaHHS OMO(PU3UKHU CIIOKHBIX CUCTEM MCCIICTOBAHUS

OKpY>KaroIlero Mupa [[oBbINIEHHBI YPOBEHb

W SIBJICHHUIA TTPHPOJIBI TO YK€ B CHTYyaITHIX

IMOBBIIIICHHOM CI0KHOCTH

ITK-8 |cnocoOHOCTEIO 3HATD: neKLus, VO, [Ba3oBbIii ypOBEHb:

paboTaTh C HAYYHO-  |[HOBEHIIME JOCTIKEHHS B 001aCTh OModu3uKy; camocrositenb U, BOCITPOHM3BOJICTBO

TEeXHUYECKOM 0 OMO(HU3MYECKHX OCHOBAX OMOTEXHOIOTHYECKUXHas paboTa K, MOJTy4CHHBIX 3HAHUI B X0J1€

nH(pOpMaIneH, TPOIIECCOB; K/ TEKYIIEro KOHTPOJIs

MCITOJIb30BATh YMeThb: P, [[loBbIlIEHHBIH YPOBEHb:

pOCCI/If/’ICKI/Iﬁ u IPOBOJUTE TCOPCTHUYCCKUEC MCCIICIOBAHUS, IOJIB30BATHCA T’ MPAKTUYECKOE IIPUMEHEHNE

MEKTyHAPO THBIH CIpaBOYHOM W  MOHOrpadMUecKod IUTEepaTypod B P IOy YEeHHBIX SHAHMI B

OTIBIT B obmactn GrnoQusnK; T nporecce  IMOArOTOBKH K

npodbeccuonanproii | ACTIOTB30BATE TOTYIEHHBIC SHAHNA IS aHANN3A CeMHHapaM, K BHICTYILIEHHUIO C

eTeNBHOCTH PKCIIEPUMEHTATIBHBIX IAHHBIX, KACAIOIIHXCS NOKITAIOM
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CrpykTypa u cojiepkaHue JUCHUTIIUHBI « DU3nYecKrne METO/Ibl B OMOTEXHOJIOTHYECKOM IPOU3BOICTBE

M0 HAIMPaBJICHUIO TOJATOTOBKHU
19.03.01 buorexHojorus

Ipunoowcenue

Buab1 yue6Hoii padoTsi,
= = B B it 06 ®opmbi
£ = 8 BKJII0Yasi CAMOCTOSITEJIbHYIO HABI CAMOCTOSITEJbHOMH PadoThI aTTecTa
Paznen g % § padoTy CTyeHTOB, CTY/ICHTOB -
wn 3 = 3 U TPYA0EMKOCTh B Yacax
J | II/C | Jla6 CPC KCP K.P. | KIL. | PI'P Pedepar Kp | 2 3
CeabMoii cemecTp
Beenenne. [Ipeamer IunieBbie 100aBKU U 7
1.1 HUHI'PEIUCHTBI. 1 03 2
. 9
CeMHHaApCKOE 3aHATHE. 7
1.2 | [poxyKiwst MUKPOOHOIOTHIECKOTO CHHTE3a 2 2
JUISl TIMIIEBOU MPOMBIIILIEHHOCTH
TunuvHble Mpouecchl GPOKEHUsT M UX 7
1.3 | 3HayeHue. [Ipon3BOACTBO OPraHUYECKUX 3 0,5 4
KHCJIOT.
14 CeMuHapcKoe 3aHSTHE. 7 4 0.2 n
Brinaga 3amanns Ha pedepar.
1.5 | JApo:x:keBoe NPOU3BOACTBO 7 5 0,5 8
JlabopaTopHOe 3aHsATHE. 7
1.6 Muxkpobuorornaeckuit KOHTPOJIb 6 2 6 +
JIPOXKIKEBOTO TIPOU3BOCTBA.
1.7 | [IluBoBapeHue 7 7 0,5 4
JlabopaTopHOE 3aHsATHE. 7
1.8 8 6 +
DepMeHTHBIC TIpenapaTsl B MHBOBAPCHHH.
1.9 Bunonpeaue 7 9 0,5 4
1.10 JlabopaTopHoe 3aHsTHE. 7 10 4 n
®DepMeHTHBIC IPenapaThl B BHHOICIH.
1.11 | ITpou3BoacTBO CIMPTA 7 11 0,5 4
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JlaGoparopHoe 3aHsTHE.

1.12 12 4 +
CeIpbeBas 0a3a COMPTOBOTO ITPOM3BOACTBA.

1.13 | Xi1e60onpoayKThl. 13 0,5 4

114 JlaboparopHoe 3aHsTHE. 14 4 +
Muxkpobuororus XJae0HOTro KBaca.

1.15 | MoJsioyHble NPOAYKTHI. 15 2
JlabopaTopHOe 3aHsATHE.

1.16 | MukpoOHOIOrHYECKNI KOHTPOJIb MUIIEBBIX 16 2 +
MIPOU3BOJICTB
Iuma oyayuero. ITumesas HeHHOCTH

1.17 | mukpo6Horo deska. Konuenuun 17 0,2 4
PALMOHAJILHOI'O MUTAHUS.

118 CemuHapckoe 3astie. KoHTponbHas 13 0.3
paborta. Cnaua pedepara.

Dopma ammecmayuu 1-18

Bcero yacos o nucuuiuiizae 4 64 Onux
B CEJIbMOM CEMECTpe pedepar
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IIpuMepHBIN CIMCOK BOIPOCOB K 3a4eTy

1.  buodusmuka: o0BEKT UCCIEAOBAHUS, LENH, 3aJa41, METObl. OCHOBHBIE
MCTOPUYECKHE STAlbl CTAHOBJICHUS M PA3BUTHS JUCIUILTAHBL.
2. TepmoauHaMuKa, Kak HayKa, u3ydaromasi oOume 3aKkOHOMEpHOCTH OOMeHa

u npeBpaienus sueprun. Kiaccudukanus repmoarnHamudeckux cucrem. [lepBbii
3aKOH TEPMOJANHAMHUKHU U €r0 MIPUMEHUMOCTh K OMOJIOTMYECKUM CHUCTEMAaM.

3. Bropoii 3akoH TepmoanHaMuUKu. I3MeHeHne SHTPONUU OTKPBITHIX CUCTEM.
TepmoarHaMUUYeCKue yCIOBHS OCYILIECTBICHUSI CTAIIMOHAPHOT'O COCTOSIHHUSL.
4. N3meHnenne cBOOOTHON SHEPTUU XUMUYECKUX PEaKIUi.

TepMmoauaaMuyeckoe conpsbkeHre peakiuid. TernoBbie 3¢ (eKTsI B
OMOJIOTHYECKUX CUCTEMAX.

5. CooTHOLIEHNE MEXAY 3HAUCHUAMMU JIBHKYIIUX CHUJI U CKOPOCTEN
npoueccos. CooTHoIeHHE B3auMHOCTH OH3arepa.

6. TepmonnHaMUYeCKUE KPUTEPUH JOCTHUKEHHUS CTAMOHAPHBIX COCTOSTHUN U
ux ycronunBocTH. Teopema [Ipuroxuna. [Ipunnun Jle-Illatense.

7. Cratuctuyeckoe ncronkopanue s3aTponuu. ®opmyna boaprmana.
OHTponus U UHPOpPMALIHSL.

8. OcHOBHBIE 0COOCHHOCTU KMHETHKH OMOJIOTUYECKUX MIPOLIECCOB HA SI3bIKE
XUMUYECKOW KNHETHKHU.

9. Tunsl xumudeckux peakuui. [lopsanok peakuuu. JInHenssie u

Pa3BETBIICHHBIC LIETIN PEAKIIAMN.

10.  3aBHCUMOCTH CKOPOCTH XMMUYECKOUN PEAKIIUH OT TEMIIEPATYPHI. Y paBHEHUE
Appennyca. Dueprus aktuBanuu. Kosdduiment Bant - T'odda.

11. Kuneruka ¢pepMeHTHBIX peakiuii. YpaBHeHHue Muxasnuca-MeHTaH.

12. Mertojpbl ucclienoBaHUs KUHETUKHU CIIOXKHBIX cucTeM. OnpeneneHue
YCTOWYHUBOCTH CUCTEMBI 110 JIAMyHOBY.

13. MaremaTuueckoe MojienupoBanue B Ouonoruu. Kauectsennoe
MCCJIEI0BAHNE NMPOCTEUIINX MOIeNIEN OMOJOTUYECKHUX MTPOLIECCOB. Y TPOILIEHHAs
MOJIeJIb KYJbTUBATOPA.

14.  Metonbl Ka4eCTBEHHOU Teopuu AU depeHIuaNbHbIX YPABHEHUI B aHATIN3E
JTMHAMHYECKUX CBOMCTB OMOJOTHYECKUX TIpotieccoB. [lonsitue azoBoit
MJIOCKOCTH.

15. Tunbl IUHAMHUYECKOTO MOBEJAEHUSI OMOOTUYECKUX CTPYKTYp. [loHsTre o
OMOJIOTUYECKUX TPUTTEPAX, KoedaTeIbHbIX poleccax. Monens BansTepa.

16. Cratuctuyeckuil XxapakTep OpraHu3anuu nojiuMepoB. OobeMHbIe
B3aMMOJICHCTBUS U NEPEXO0/Ibl II100YIa-KIyOOK B MOJIUMEPHBIX MAKPOMOJIEKYIaX.
17.  Tunsl B3auMojelcTBusl B Makpomosekynax. Cuibl Ban-gep-Baanbca,
BOJIOPOJIHAS CBSI3b, AJIEKTPOCTATUYECKHE B3aUMOCICTBUS, BHYTPEHHEE BpalllECHUE
Y IOBOPOTHAsI U30MEPHUSL.

18.  Kondopmauuonnas 3Heprus nojaunentuaHou nenu. [IpocrpanctBennas
opraHu3anus 0€’IKOB U HYKJIEHHOBBIX KUCIOT.

19.  CocrostHue Boabl U rTuApoPOOHBIE B3aUMOECHCTBUS B OMOCTPYKTYpax.

20. Junamuka (a3oBbIX EPEXOJ0B B MakpoMoJieKkyaax. KoonepaTuBHblii
XapakTep Mnepexojia Cupanb-KiyooK.
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21. KoudopmarronHasi HOJBUKHOCTb OEIKOB MO JaHHBIM PA3IUYHBIX METOJOB
(MeToABI U30TOMTHOTO OOMEHA, ONITUYECKON U PE30HAHCHOM CIIEKTPOCKOIINN).

22.  Ilpunnun ®panka- Konnona u 3akoHbI (IIIOOPECICHIINN

23.  KBaHTOBO-MEXaHMYECKUE MPEJICTABICHUS O CTPOCHUH ATOMOB U MOJIEKYI.
VYpasuenue lllpennnarepa. KBaHTOBBIE ypOBHU SHEPTUM M KBAHTOBBIE YHCIIA.

24.  OOGpazoBaHuE MOJIEKYJSIpHBIX opOuTaneil. [Ipupoaa u TUIIBI XUMUYECKON
cBs3u. [Ipupona cBsi3u. DNEeKTPOHHBIE TEPEXO/IbI B MOJIEKYJIE.

25. B3saumopeiicTBus cBeta ¢ mosiekysnamu. [Tpuniun @panka-KonaoHa.

26. Ilornomenue cBera Mojekysamu. CriekTpsl nornomeHus. [lomocer
nornomenus. Koaddurmentst nornomenns. ConekTpsl 1eHCTBUS.

27.  DneKTpOHHBIE CIIEKTPhI OMOMIOJIMMEPOB.

28.  CoBpeMeHHbIE TIPE/ICTABIICHUS 0 MEXaHU3MaxX (PePMEHTATUBHOTO KaTaau3a.
DNeKTPOHHHO-KOH(DOpMAIMOHHBIE B3aUMOIEUCTBUS B (hepMEHT-CyOCcTpaTHOM
KOMILJIEKCE.

29.  Crpykrypa u GyHKIIMH OMOIOTUYECKUX MEMOPaH.

30. IToBepXHOCTHBIH 3apsii MEMOPAHHBIX CUCTEM, IIPOUCXOKIECHUE
ANEKTPOKMHETUYECKOT0 MOTEHLIHANIA.

31.  Metonusbl anekTpodopes3a U X MIPUMEHEHUE B OMOJIOTHH.

32.  IlaccuBHBIE BJIEKTPUUECKHE XaPAKTEPUCTUKNA OMOJIOTMUECKUX TKAHEH.

33. IlaccuBHBIM U aKTUBHBIA TPAHCIIOPT BEUIECTB Yepe3 MeMOpaHbl. TpaHcropt
HE BJIEKTPOIUTOB.

34. TpaHcHOPT HOHOB Yepe3 MEMOPaHbI. DIEKTPOXUMUYECKUMA MOTEHIUA.

35. Honnsle paBHOBECHs Ha rpaHulle pasnena ¢a3. Ypasuenue HepHcra

36. VYpasuenue anexkrpoaunddysun Hepucra-Ilnanka.

37. Jluddy3Hble TOTEHIMANBI B pacTBOpe. Y paBHeHue [ eHaepcona

38.  MewmbOpannbiii auddy3HbIH ToTeHNHAI. Y paBHeHUe [ onbpamana.

39. CootHomenue Yccunra-Teopeina.

40. IlepeHoc 3J€KTPOHOB U TpaHChOpMaIUs SHEPTUU B OnoMeMOpaHax.

41. Buapl MOHU3UPYIOWINX U3ITYYEHUN.

42. B3auMopaencTBHE PEHTIT€HOBCKOIO M TaMMa U3JIYYEHHI CO CPEHOM.

43. B3auMopaelcTBHE HEUTPOHHOTO U3IYUECHUS CO CPEIIOH.

44.  TlornoiieHue SHEPTUH YCKOPEHHBIX 3apsSKEHHBIX YacTUll. Mojenb
Heptunrepa, FOHra.

45. Mertoabl perucTpaliii HOHU3UPYIONIUX U3JTYyUYCHUH.

46. KonumuecTBeHHOE ONUCaHUE paaualMoHHbIX 3 dekToB. [lornomenHas no3a,
JIIIO, OBD.

47.  DxBuBalieHTHas n03a. BecoBoit MmHOXuTens W,. Db dextuBHas no3a.
TkaHeBbIi BeCOBOIM MHOXKUTENb W,. DKCIO3UIIMOHHAS 103a. KoiekTuBHas 103a.
48.  DddexTsl BO3ACHCTBU HOHU3UPYIOLIUX W3TyUEHUI Ha )KUBbIE OPTaHU3MBI.
[Tpuanun nonaganus. KoHenuus MUILIEHU.

49.  OOmue 3aKOHOMEPHOCTH pajauonu3a. Paaronus Bojasl, 6enkos, [JTHK.
BoccranoBuTeabHbIE MPOIECCHI TPU O0TYUYEHUU.

50. IlocnenctBus obmydenusi. OTHOCUTEIbHAS 3HAYUMOCTh PUCKA PAa3TMUHbIX
paaraoHHbIX 3(PPEKTOB.
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