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3aBenyromnuii kKaeapoi / C.A. BamikaToB

JlomonHeHnss ¥ W3MEHEHHsI, BHECEHHbIE B pabOdyyl0 NporpaMMy JUCHUIUIMHBL, B TOM 4YHCIE
OOHOBJICHHS MPOTPAMMHOT0 olOecrieyeHus 1 MpohecCHOHANBHBIX 0a3 JAHHBIX U MHPOPMALMOHHBIX

CIIPaBOYHBIX CHCTEM, YTBEPI)KICHBI Ha 3aceJaHuy Kadeapbl OMOXUMHH U OMOTEXHOJIOTUU TPOTOKOJ
Ne 1 ot «13» centabps 2021 r.

3aBenyromuii Kageapoii /347{#; / C.A. BamkaroB



CnHcok 10KyMEHTOB M MAaTEePHAJIOB

1. IlepevyeHb IUTAHUPYEMBIX PE3YJIbTaTOB OOY4YEHHSI MO JUCHUIUIMHE, COOTHECEHHBIX C
YCTaHOBJCHHBIMU B  00pa3oBaTelbHOW MporpaMMmMe HMHIUKATOpPAMU JOCTHUKCHHS
KOMIIETECHIINI

2. llens 1 MECTO TUCIMILIMHEI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

3. Conepxanue paboueil mporpammbl (00BEM MUCHUIUIMHBI, THITBI W BHUABI y4EOHBIX
3aHATHH, Y4eOHO-METOAMYECKOE 00CCIIEYCHHE CAaMOCTOATEILHON Pa00OThI 00YUYaAIOIINXCS)

4. ®oHJ OLICHOYHBIX CPE/ICTB MO TUCIUILINHE
4.1. TlepeueHb KOMIIETEHIIMI M HWHIUKATOPOB JOCTUKEHUS KOMIETEHLMH C yKa3aHUEM
COOTHECEHHBIX C HUMH 3alVITAHUPOBAHHBIX pE3yJbTaTOB OOYUYEHHsS 10 JAUCIUILIMHE.
Ornucanue KpUTEPHUEB U KA OIEHUBAHUS PE3yJIbTaTOB OOyUEHUS MO TUCIUILINHE.
4.2. TumoBble KOHTPOJIbHBIE 3a/laHUsl WM HHBIE MaTepHalibl, HEOOXOIUMbIE IS
OLICHUBAHMSI PE3YJIbTATOB O0YUYEHHUS 110 JUCLUILIMHE, COOTHECEHHBIX C YCTAaHOBICHHBIMU B
00pa3oBaTeNbHON MpOrpaMMe HHIMKATOPAMHU JOCTIKEHHS KOoMIeTeHImd. Meronnueckue
MaTepuaibl, ONPENEeISIIONINEe MPOLEAYPhl OLEHUBAHUS PE3YyJNbTaTOB OOy4YEHHS IO
TUCIUILINHE.

5. YueOHO-MeTOIMYecKoe U HH(OPMAIMOHHOE 00SCTICUCHNE TUCIIUITITUHBI
5.1. IlepeyeHb OCHOBHOH W JTOMOJIHUTEIbHOW YUEOHOH JIUTEpaTyphl, HEOOXOAUMOMN IS
OCBOGHUS AUCIHITITUHBI
5.2. Ilepeuens pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «VIHTepHET» U
IPOrpaMMHOT0 oOecreyeHusl, HeOOXOIUMBIX JJIsl OCBOEHMSI JUCIMIUIMHBI, BKJIIOYas
npodeccuoHanbHble 6a3bl JaHHBIX U HH()OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

6. MarepuanbHO-TexHHYecKas 0aza, He0OXoaAUMas Ui OCYIIECTBICHUsI 00pa30BaTeIbHOIO

nmpomnecca no JUCHUIIINHE



1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCIUIJIUHE, COOTHECEHHBIX €

YCTaHOBJICHHBIMH B 00pa30BaTe/1bHOM NPOrpaMMe HHAUKATOPAMH 10CTHKEHHS

ITo nToram ocBOCHUS JUCHUITIIMHBI O6yanOHlHﬁCH AOJIKEH OOCTUYD CIICAYIOIIUX PE3YIbTAaTOB

KOMIIeTeHIH i

oOyueHusI:
Kareropus ®opmupyemas Kon u nanmenoBanue Pe3yabTaThl
(rpynmna) KOMIeTeHIus (¢ HHAUKATOPA JOCTHKEHUS 00yuyeHus1 1Mo
KOMIIeTeHLHii YKa3aHHeM KOMIICTCHIIMH AUCIHUIIIIMHE
(npu HATMY UM Ko/12)
OIIK)
Teoperuueckue u OIIK-2. Cniocoben OIIK-2.1. 3HaeT: NpUHIUIIEI 3HaTh: (HU3MKO-
MPaKTHYCCKUE MPUMEHSTh CTPYKTYPHO! U ()yHKIMOHAIBHOI XHMUYECKHE METO/IbI
OCHOBBI OPHHIIUITBL OpraHu3aniy OHOJIOTHISCKUX HCCIeI0OBAHUS
po¢eCcCHOHANBHON | CTPYKTYPHO- 00BEKTOB; 0 MEXaHM3Max MaKpOMOJIEKYJT, METO/IbI
JESATEIbHOCTH GbyHKIMOHATBHON (HU3HOIOTHYECKHX IIPOLIECCOB, O HCCIeIOBAHMS U AHATN32
OpraHM3anuy, HPHHIUIAX PEryILIIUT 0OMeHa SKHBBIX CHCTEM
HCIOJIb30BaTh BELIECTB, CPABHUTEIBHO-
¢usnoIOrHIECcKUE, (HU3HOIOTUYECKHX aCIIEKTaxX
LIUTOJIOTUYECKUE, CTaHOBJICHUS (DYHKITHIA, O
6I/IOXI/IMI/I‘ICCKI/IG, IMPpUHIUIIAX BOCHPUATHA, IEpCaavu U
onodusnueckue nepepabOTKH HHPOPMAaIUU B

METO/IbI aHAJIN3a IS
OLICHKHU U
KOPPEKIHH
COCTOSIHUS YKUBBIX
00BEKTOB U
MOHUTOPHUHIA CPEJIbI
HUX O0MTaHUS

OpraHu3Me; Mporecchl MeTabonn3Ma
PacTeHU, 3aKOHOMEPHOCTH
KJICTOYHOI'O AbIXaHUs paCTeHI/Iﬁ,
IIyTH NEPBUYHOTO U BTOPHYHOTO
MeTaboJIM3Ma, 3Tarbl OHTOTeHE3a
pacTeHui, MEXaHU3MBI BIMSHUS
BHEIITHUX U BHYTPEHHHUX (PaKTOPOB
Ha Pa3BUTHE PACTECHUH,
(hu3HOIIOTHYECKHE TTPOIIECCHI
pacTCHud, MEXaHU3MBI PETYJIALNU,
OHOXMMHUYECKUE XapaKTePUCTUKI
OCHOBHBIX Cy6KJ’IeTO‘IHLIX
KOMIIOHCHTOB, MCXaHHU3MBbI
(hoTocuHTE3a, NBIXaHUA,
B0JI00OMEHa, KOPHEBOT'O IUTaHHUS,
POCTa ¥ pa3BUTHA PACTEHHH, UX
PETYIALUIO HA PA3IIMYHbBIX YPOBHAX
OpTaHM3aIMH OT KJIETOYHOTO 0
OPTaHU3MEHHOTO.

OIIK-2.2. YMeeT: IpuUMEHATh
OCHOBHBIE (DU3HOIOTHUECKHE METOIbI
aHaJINM3a U OLICHKU COCTOSIHUSI )KUBBIX
CUCTEM; AaHAJIM3UPOBATH PE3YJILTATEI
71a00paTOPHBIX 3KCIIEPUMEHTOB;
IPaMOTHO U3J1araTb TEOPETUUECKUN
MaTepHaj, 000CHOBBIBATh MPUHIIUIIBI
CTPYKTYPHOH U QYHKIIHOHAIBLHOM
OpraHHU3aIiK ONOJIOTUIECKUX
00BEKTOB 1 MEXaHN3MOB
TOMEOCTaTUUYECKON peryJIsLuy;
IIPOBOJUTH UCCIIEI0BAaHUE IIPOLIECCOB
MeTaboJIM3Ma PacCTeHHH,
3aKOHOMEPHOCTEN KJIETOYHOTO
JIbIXaHUs pacTeHUH, yTen
[IEPBUYHOTO U BTOPUUHOTO
MeTa0oJII3Ma, ITAllOB OHTOTEeHe3a
pacTeHM, MEXaHU3MOB BIIMSHUSA
BHEIIHUX U BHYTPEHHHUX (PaKTOPOB
Ha pa3BUTHE PACTEHUI,

YMets paboTats ¢
KJIETKaMH ¥ KyJIbTypamMH
KJIETOK,
MaKpOMOJIEKyJIaMH




(hM3MOIIOTHYECKHX MIPOLIECCOB
pacTeHuil, MEXaHU3MOB PETYJISLNY,
OMOXMMHYECKIX XapaKTEPUCTHK
OCHOBHBIX CYOKJIETOUHBIX
KOMITOHCHTOB, MEXaHH3MOB
(hoTocuHTE3a, THIXAHNUS,
BOJI00OMEHA, KOPHEBOT'O IIMTaHNUS,
pocTa U pa3BUTHSI PaCTEHUM, UX
PETYISLUIO Ha Pa3IIMYHbBIX YPOBHSAX
OpraHU3aIK OT KJIETOUHOTO A0
OpPTaHU3MEHHOT 0

OIIK-2.3. Bnazgeer: -MeTonamMu
(hU3MOIIOTHYECKOTO AKCIIEPUMEHTA; -
METOJIaMH CTaTHCTHYECKOU
00pabOTKN IKCTIEPUMEHTAIBHBIX
JaHHBIX; METOAaMH aHAIIM3a U
OLICHKH COCTOSIHUS JKUBBIX CHCTEM;
IKCHEPHMEHTAIBLHBIMU HaBBIKAMH
JUISL ICCITCTOBAHUS
(huznomornuecKux GyHKIHAN
OpraHu3Ma B HOpMe M I1aTOJIOTHUH

Brnanets ¢pusuko-
XMUMHUYECKHUMHU METOAaMH
HCCIIeI0BAHHUS
MaKpOMOJIEKYIT,
METO/IaMH HCCIICI0BAHUS
1 aHAITN3a KHUBBIX CUCTEM

OIIK-6. Criocoben
UCIIOB30BaTh B
npoheCCHOHATIBHOM
JeSITeIIBHOCTU
OCHOBHBIC 3aKOHBI
(bu3UKH, XUMUH,
HayK o 3emiie u
OHOJIOTHH,
MIPUMEHSTh METOIBI
MaTeMaTHIECKOTO
aHau3a u
MOJIC/IPOBAHHS,
TEOPETHYCCKUX U
IKCICPUMEHTATBHBIX
HUCCIICOBAHMUIM,
puoOpeTaTs HOBBIE
MaTeMaTHYCCKUE U
€CTeCTBCHHOHAYYHBIC
3HaHUS,

HCTIONB3YS
COBpEMCHHEIC
00pa3oBaTeNbHBIC U
HHPOPMALMOHHBIE
TEXHOJIOTHH

OIIK-6.1. 3HaeT TeopeTHyeckue
OCHOBBI, COBPEMEHHBIE POOJIEMBI U
JOCTHUKCHUA 6I/IOJ'IOI‘I/II/I; - TCpPMUHBI U
OIIpeiesIeHUs], UCIIOIb3yeMbIE B
OMOJIOTHY; - TEOPETUUECKHE OCHOBBI
1 OCHOBHBIC MCTO/bI pa}lHaHHOHHOﬁ
OHOIIOTHY; - IPUHITUITEI 1 HOPMEI
paauaIoHHO 0€301acHOCTH, -
OCHOBHBIEC 3aKOHOMEPHOCTH
JIEHCTBUS MOHU3UPYIOIINX
W3ITY9YCHUH Ha YPOBHE KIICTKH,
CHCTEM OpPraHOB, OpraHU3Ma U
HOHyJ’IHHHﬁ. - OCHOBBI TCXHUKHU
06e30MacHOCTH MpH padoTe ¢
HNCTOYHHUKAMH1 NMOHU3UPYIOINX
W3IIy4eHU I

3HaTh: aKTyaJbHBIC
mpob6ieMbl OHO(DH3UKH U
MePCICKTUBEI
MEKTUCIUTUTHHAPHBIX
UCCIIEIOBaHUI

OIIK-6.2. YMeeT UCosbp30BaTh
npodeccnoHanbHbIe 3HAHNS B
00J1acTH SKOJIOTHH, (GU3UKH, XUMHUH U
OHOJIOTHY TS OTICHKH MOCIIECTBHIA
cBOCH TIpodecCHOHANEHOM
JIESITeTTHHOCTH;

MIPOTHO3MPOBATH BO3MOYKHBIC
MOCTIEICTBHS CBOCH
npodeccnoHanbHOM AesITeIbHOCTH;
000CHOBBIBATh BHIOPAHHBIE PELICHUS;
aHaJIM3UPOBATH PE3YJILTATHI
71a00PaTOPHBIX IKCIIEPUMEHTOB;
peuiath CieayIoIIUe THITbI 33/1a4:
pacyeT 3KBUBaJIEHTHOM J103bI,
MOIITHOCTH MOTJIOIIEHHOH JT03HI,
9KCIIO3UIIMOHHOM JI03HI;

pacdeT NpOHMKAIOIIEei CIOCOOHOCTH;
JUarHOCTHPOBAHUE CTEIICHH TSHKECTH
JMy4eBOi OOJIC3HU U Jp.

- IPUMEHATH MMOJyYCHHbIC 3HAHUS U
HABBIKH B PEIICHUH
npodecCHOHAIBHBIX 3a1a4.

- IPOTHO3UPOBATH MOCIIE/ICTBUS
BO3JICHCTBYSI ONIPE/IeTICHHBIX /103
MOHHU3HUPYIOIIET0 U3JTyueHHs Ha
OpTraHu3M

YMeTh ucnosib30BaTh
HABBIKH J1a00OpaTOPHOM
paboTHI ¥ METOABI XMMHH,
¢u3nkwy,
MaTeMaTHIEeCKOTO
MOJICTTUPOBAHUS U
MaTeMaTH4ecKoi
CTaTUCTHKH MIPH
NPOBEICHUU
JKCIICPUMCHTOB U
00paboTke pe3yabTaToB B
obmactu OMoU3NKN
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OIIK-6.3. Biiageer merogamMu
MPOTHO3MPOBAHUS PE3YIILTATOB
po¢eCCHOHANTBHOM IS TEIBHOCTH

Brnanets MmeTogaMu
CTaTUCTUYCCKOTO
OIICHUBAHHS PE3YJILTATOB
SKCIEpUMEHTA H
MIPOBEPKH THIIOTE3 B

obyactu 6nopU3uKK

2. Heab 1 MeCTO JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl
Juctummaa «brodursnka» OTHOCUTCS K 00s3aTeITbHOM YaCTH.
JucnumninHa u3ydyaeTcs Ha 3 Kypce B 5 ceMecTpe.

[enu n3y4deHus TUCIUTUIMHEL: OBIIAJICHHE CTYIEHTAMH TEOPETUICCKUMU 3HAHUSMU O (PU3UKO-

XHUMHUYCCKUX

3aKOHOMEPHOCTSAX  (PYHKIIMOHUPOBAHMUSI OMOJIOTMYECKUX (SKHBBIX)

MOJIYUYCHHUEC HNPAKTHYCCKHUX HABBIKOB U yMeHI/Iﬁ JJIA UCCIICAOBaHUA 3THUX CUCTEM.

CHUCTEM H

3. Conep:xanue padouyeil mporpamMmsl (00beM TUCHUILIAHBL, THIIBI M BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAN4ecKoe o0ecrneyeHre CaMOCTOSTeIbHOI padoThI

00y4yaroIuXxcsi)

Coneprkanue paboueli mporpaMmel npesactaBiieHo B [Tpunoxenun Ne 1.

(byHKINOHATBHON

4. DoHJ OLEHOYHBIX CPEACTB MO IUCIUIIUHE
4.1. llepeyeHb KOMIETEHIUI ¥ HHAUKATOPOB IOCTUKEHUSI KOMIIETEHUMI ¢ YKa3aHUEM
COOTHECEHHBIX ¢ HUMHM 3aIJIAHUPOBAHHBIX Pe3yJIbTATOB 00y4eHUsI M0 AUCHUILINHE.
Onucanue KpUTEpHeB U MIKAJ OLEHUBAHNS Pe3yJIbTATOB 00y4eHUs MO IUCUMUILINHE.

Kon u dopmynupoBka kommereHimn OIIK-2. CnocobeH NpUMEHATh MPUHIUIBI CTPYKTYpPHO-

OopraHu3alu,

HCIIOJIB30BAaTh

¢duznonoruyeckue,

OUTOJIOTUYCCKUC,

ouoxumuyeckue, 6MOpU3NUECKUe METO/bl aHAIN3A /ISl OLIEHKU U KOPPEKLUHU COCTOSIHUS JKUBBIX
00BEKTOB 1 MOHUTOPUHTA CPENIbI UX OOUTAHHUS

Koa n Pe3yabTaThl Kputepun onieHuBaHus1 pe3yabTaToOB 00yueHUs
HAaUMECHOBaHHu¢ Oﬁy‘leﬂl/lﬂ mo 2
HHAUKATOpAa AUCHUIIINHE 3
(«He
JOCTHKEHUS («YnosnetBop | 4 («Xopomo») | 5 («OTaIu4HO»)
KOMIIETEHIIMH YHOBIICTBOPHT UTEITHLHOY)
€IILHO)

OIIK-2.1. 3naer: 3HATD: BBICTABJISIETCS 3aCIly>KHBAeT 3aCI1y>KHBaeT oOygaromuiics,
HIPUHLIUIIBL dusmKo- oOyuaromemycs, | oOydarouuiics, oOyuaromuiics, 0OHapy>KUBIIHH
CTPYKTYPHOH U XUMUYECKIe OOHapy>XUBIIEM | OOHAPYKHUBIIHUIL 0OHapy>KUBIINH BCECTOPOHHEE,
(YHKIIMOHAIBEHON METOIBI y npo0esl B 3HAHUA MOJTHOE  3HAHUE | CHCTEeMAaTHYeCKOe
OpraHu3aIun UCCIEN0BAHUS 3HAHMAX OCHOBHOTO y4eOHOTO u ryookoe
OMOJIOTHYECKUX MaKpoMOJIeKys1 | OCHOBHOTO yueOHOro MaTepHaia, 3HaHHE Y4eOHOTO
00BEKTOB; O , METO/IBI ydeOHOTO Marepuaia B | YCIIEIIHO Marepuaa,
MeXaHHU3Max HccyIeI0BaHuUs Marepuaa, obbeme, BBINOJTHSIOIINN yMeHHe CBOOOIHO
¢bu3HOIOrMYeCcKNX W aHaIH3a JOIYCTUBIIEMY | HEOOXOANMOM MIPEAYCMOTPEHHBI | BBITIOJIHATH
IIPOLIECCOB, O JKUBBIX cHcTeM | MPUHIMIMAIBH | JUId JaJbHEWIIei | € B IporpamMme | MpakTHYecKHe
NPUHIONIAX PETYISLUH b€ OIINOKH B yueObl U | MpaKkTHYECKHe 3a7aHus,
oOMeHa BeIIecTB, BBINTOJTHEHUH TIPEACTOSIIEH 3aJaHusl, IIPEyCMOTPEHHBI
CpaBHUTEIHHO- MIPEIyCMOTPEHH | PabOTHI 10 | YCBOMBIIHH €  TIPOrpaMMOM,
(U3NOTOTHYECKUX BIX IPOTpaMMOi | mpodeccun, OCHOBHYIO YCBOMBIIHH
aCIEeKTax CTAaHOBJICHHUS MIPAKTHIECKUX CHpaBILIIONIUICA | TUTEpaTypy, OCHOBHYIO
¢GbyHKINH, 0 3aJaHNH. C BBINOJHEHHEM | PEKOMEHIOBaHHY | JIUTEpaTypy u
MPUHIIUIIAX MPaKTHYECKHUX 10 B IPOTpaMMe. 3HAaKOMBIH c
BOCHPUSATHS, IEPENAYN 3aJlaHui, JIOTIOJIHUTENIbHOU
u riepepaboTKu MIPEAYCMOTPEHHBI JUTEPaTypoH,
nHdopmanuu B X  IIpOrpamMoH, PEKOMEHI0BaHHO
OpraHu3Me; MPOLECCHI 3HAKOMBIX c it mporpaMMmoii.
MeTabos3Ma OCHOBHOH




pacTeHuii,
3aKOHOMEPHOCTH
KJIETOYHOTO JBIXaHUS
pacTeHuid, myTH
TIEPBUYHOTO H
BTOPUIHOTO
MeTabonmM3Ma, dTaIlbl
OHTOI'€HE3a pacTeHUI,
MEXaHU3MBbI BIUSHUS
BHEIITHUX U
BHYTPEHHHUX (haKTOPOB
Ha Pa3BUTHE PACTCHUH,
¢dusHoNOrnYecKre
MIPOIIECCH PACTEHHUS,
MeXaHU3MBI
PpeTyIAIug,
OMOXUMITIECKIE
XapaKTePUCTHKH
OCHOBHBIX
CyOKJIETOUHBIX
KOMIIOHECHTOB,
MEXaHU3MBbI
¢doTocuHTe3A,
JbIXaHU,
BOJI00OMEHA,
KOPHEBOTO MTUTAHUS,
pocTa u pa3BUTHUSA
pacTeHuii, ux
PETYIAINIO Ha
Pa3THIHBIX YPOBHAX
OpTaHU3aINH OT
KJIETOYHOTO JI0
OpraHU3MEHHOTO.

OIIK-2.2. Ymeer:
MIPUMEHSTh OCHOBHBIE
¢busHoNOrnYecKre
METO/Ibl aHAJIN3a U
OLIEHKH COCTOSTHHS
KHBBIX CUCTEM;
aHAIM3UPOBATH
Ppe3yIbTaThI
T1a00paTOPHBIX
9KCTIEPUMEHTOB;
IpaMOTHO U3JaraTh
TEOPETUUECKUN
Marepuall,
000CHOBBIBATh
TPUHLIUTIBI
CTPYKTYPHOH U
(YHKIMOHATBHOM
OpTraHM3aIin
OHMOIIOTUIECKUX
00BEKTOB 1
MEXaHH3MOB
TOMEOCTaTHYECKOM
perysum;
MIPOBOANTD
HccieJ0BaHNe
MPOLIECCOB
MeTabomm3mMa
pacTeHuii,
3aKOHOMEpPHOCTEH
KJIETOYHOTO JbIXaHUs
pacteHuii, myreit
NIEpBUYHOTO U

Y™merb
pabotarts ¢
KJIETKaMH1 U
KyJIbTypamu
KJIETOK,
MaKpOMOJIEKYJI
amu

JIUTEPaTypoH,
PEKOMEHJ0BaHHO
W IporpaMMon.




BTOPUYHOTO
MeTaboJIM3Ma, STaroB
OHTOTEHE3a PaCTeHUH,
MEXaHU3MOB BIIUSTHUS
BHEIITHHUX U
BHYTPEHHUX ()aKTOPOB
Ha Pa3BUTHE PACTCHUI,
(U3NOTOTHUECKIX
MIPOLIECCOB PACTEHUH,
MEXaHHU3MOB
peryisnu,
OMOXUMHUYECKUX
XapaKTepUCTUK
OCHOBHBIX
CyOKIIETOUHBIX
KOMITOHCHTOB,
MEXaHHU3MOB
¢doTocuHTE3A,
JIBIXaHHS,
BOJI00OMEHA,
KOPHEBOI'O IMUTAHUA,
poOCTa ¥ pa3BUTHSA
pacTeHuii, ux
peryJisiuuio Ha
Pa3JINYHBbIX YPOBHAX
OpraHM3aIIH OT
KJIETOYHOTO 0

OpTaHU3MEHHOTO
OIIK-2.3. Bnaneer: - Bnanetsb
METOAAMU ¢usmko-
(PU3NOTOTHYECKOTO XUMUYECKHMH
SKCIIEPUMEHTA; - METOLaMU
METOJIaMHU § HCCIEN0BaHUSA
CTaTUCTUYCCKOU MaKpOMOJICKYII,
00paboTKH METOIAMH
AKCIIEPUMEHTAIBHBIX HCCIIEI0OBAHUS
JaHHBIX; METOJaMU M aHaJiu3a

aHan3a ¥ OLCHKU
COCTOSTHHS JKHBBIX
CHCTEM;
IKCIIEPUMEHTATEHBIMA
HaBBIKaMH JUTS
UCCIICIOBAHHUS
(U3HOTOTHYESCKIX
(byHKIMI OpraHu3Ma B
HOPME M I1aTOJIOTUH

JKHUBBIX CUCTEM

Kon u ¢opmynuposka xomnerenuun OIIK-6. CrocobeH ucnonp3oBaTh B MHpo¢ecCHOHAIbHOU
JeSITeIbHOCTH OCHOBHBIE 3aKOHBI (DU3MKH, XUMHH, HayK 0 3emie U OMOJIOTHUHU, IPUMEHSATh METOAbI
n OKCIICPUMCHTAJIBHBIX
UCCIIeIOBaHMM, TpUOOpeTaTh HOBbIE MaTEMaTHUECKUE M €CTECTBEHHOHAYUYHbIE 3HAHMSI, UCTIONb3Ys
COBpeMeHHbIe 00pa3oBaTelibHble U HH(OPMALMOHHBIE TEXHOJIOTUN

MaATEMaTHYICCKOI'O

aHajim3a H

MOACIINPOBAHUA,

TEOPETUUECKUX

Koa n PesyabTaThl Kputepuu onieHnBaHus pe3yabTaTOB 00yUEHUS
HAUMEHOBAaHMe 0o0yueHust Mo 2 3
HHAUKATOpA AUCHUIIJINHE («He
«Y noBnetBop | 4 («Xopouo») | 5 («OTinraHO»
JOCTHKECHUA YAOBJIETBOPHU ( A P ( P ) ( )
KOMIIeTeHIHH TETBHOY) HTEITHHOY)
OIIK-6.1. 3naer 3HATD: BBICTABJIAETCA 3aCILy>KUBAET 3aCILy’KHBAET o0yyarommuiics,
TEOpETHYECKHE aKTyalbHbIE oOyuatoremycs, | oOyJaromuics, oOyyarommuiics, OOHaPY KUBILUH
OCHOBEI, poGIIeMBI oOHapyXuBIIEM | OOHAPYKUBIIUH 0OHaPYKUBILIUH BCECTOpPOHHEE,




COBPEMEHHBIE
MPOOIEMEBI 1
JTOCTYKEHUS
Ouosiorum; -
TEPMUHBI 1
OTIpe/IeIIeHNS,
HCTIONB3yeMBIE B
ouosiorum; -
TeOpEeTUUYECKUe
OCHOBBI U OCHOBHBIC
METO/IBI
paauanoHHOM
OUOJIOTHH; -
TIPUHITUITE] © HOPMBI
paguanoOHHON
0€e30MIacHOCTH, -
OCHOBHBIE
3aKOHOMEPHOCTH
IEUCTBUA
HMOHU3UPYIOIIHX
U3JIy4EHU! Ha
YPOBHE KJICTKH,
CHCTEM OPTaHoB,
opra"nusma u
HOIYJILUM. -
OCHOBBI TCXHUKH
0€30MacHOCTH TIpH
pabote ¢
HCTOYHUKAMHU
HOHU3HPYIOIIHX
M3Jy4YEeHUN

OHOpU3UKY U
MEPCICKTHBEI
MEXTUCIIUTIITHAD
HBIX
HCCJIEJOBAHUHI

OIIK-6.2. Ymeer
HCIIOJIb30BATh
po¢eCCHOHATBHBIC
3HaHMS B 00J1aCTH
9KOJIOTHH, (U3UKH,
XUMHHU 1 OUOJIOTHHI
JUISL ONIEHKH
MHOCJIEACTBUM CBOEH
pogeCCHOHATBHOM
JIeATEIIBHOCTH,
MIPOTHO3UPOBATH
BO3MOYHBIC
MOCIIE/ICTBHUS CBOEH
poeCCHOHATBHOMI
JIEeATEIBHOCTH,
000CHOBBIBATh
BbIOpaHHBIE
peleHus;
aHAITN3UPOBATh
pe3yIBTATHI
1a00paTOPHBIX
9KCICPUMCHTOB;
pelaTh CIeayIoie
THUIIBI 331a4: pacueT
SKBHUBAJICHTHOMN
10351, MOIIIHOCTH
MOTJIOIIEHHOMN JT036I,
JKCITO3UITMOHHOMN
JIO3BI;

pacuer
MIPOHUKAIOMIEH
CITOCOOHOCTH;
JTIUArHOCTHPOBAHUE
CTENICHH TSHKECTH

Y™merb
UCIIOJIb30BaTh
HaBBIKH JTA0OpaTop
HOU pabOTHI U
METOBI XUMUH,
(huznkwy,
MaTeMaTHYeCKOro
MOJICITUPOBAHUS U
MaTeMaTH4eCKOH
CTAaTHCTHKH NPU
MPOBEICHUH
IKCTIEPUMEHTOB U
obpaboTke
pe3yJbTaToB B
o0macTu
omopu3nKN

y mpoOetsl B
3HaHUIAX
OCHOBHOTO
y4eOHOT0
MaTepHana,
JIOITyCTUBLIEMY
NPHUHIUNHAAIBH
bl OITNOKH B
BBINOJIHEHUH
IPeIyCMOTPEHH
BIX IIPOIpPaMMOi1
MPAaKTUYECKUX
3aJaHuH.

3HAHUS
OCHOBHOT'O
y4aeOHOTO
MaTepHuaia B
o0BeEME,
HEOOXOAUMOM
s JallbHEHIIEH
yae0bI u
MpeacTosIen
paboTHI o
npodeccum,
CIIPABJIAIOIIUNACS
C  BBIOJHCHUEM
MIPaKTUIECKUX
3aJIaHNH,
MIPEIyCMOTPEHHBI
X  NpOrpamMMOoH,
3HaKOMBIX c
OCHOBHOI1
JIUTEPaTypoi,
PEKOMEHI0BaHHO
I IpOrpaMMO.

MOJTHOE
yueOHOro
MaTepuana,
YCIICIITHO
BBIIOIHSIOIIUH
MIPEyCMOTPECHHBI
€ B TporpaMme
MIPAKTHIECKHE
3alaHus,
YCBOUBILINN
OCHOBHYIO
JIUTEPATYPY,
PEKOMEHIOBaHHY
10 B IpOTpaMMe.

3HAHUC

cUCTeMaTH4YeCKOe
u riryookoe
3HaHWe Yy4eOHOTO
MaTepuana,
yYMEHHE CBOOOTHO
BEITIOJTHATH
MIPAKTHICCKHE
3aIaHus,
NIPeyCMOTPEHHBI
€  IIporpaMMmoi,
YCBOUBILINN
OCHOBHYIO
JIUTEPATYPY u
3HAKOMBIN c
JOTIOJIHUTEIBHOMN
JUTEPATYpPOH,
PEKOMEH/IOBaHHO
1 mporpaMMoil.
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JIy4eBoii 00JIe3HU U
ap.

- IPUMEHSTH
MOJTy4EHHBIC 3HAHUS
1 HaBBIKU B PELICHUN
po¢eCCHOHATHHBIX
3azad.

- IPOTHO3UPOBATH
TIOCIIE/ICTBHS
BO3JIEUCTBUS
OIIpe/IeTICHHBIX /103
MOHHU3HUPYIOIIETO
U3ITyYeHHs Ha
OpTaHu3M

OIIK-6.3. Bnageer Brazgets MeTOIaMH
METOJaMH CTaTUCTUYECKOTO
TIPOrHO3UPOBAHUA OLICHUBAHUA
pe3yJIbTATOB pE3yJbTaTOB
npodeccrnoHaIBEHOH SKCIIEPUMEHTA U
ACATCIBPHOCTH NPOBEPKU TUIIOTE3
B obnacTu
ounoduzuku

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UM HHbIE MATePHAJIbl, HE00X0AUMbIe 1JIsl OLleHHBAHUS
pe3yJabTaTOB 00y4eHHs MO JMCUMILIHHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B
00pa3oBaTe/IbHON MporpaMMe HHINKATOPAMU JTOCTHKeHUsI komneTeHnuid. Meroanyeckue
MaTepHuaJIbl, ONpee/sIIue NPoue1ypbl OLeHUBAHUS Pe3y1bTATOB 00y4eHHs 10

AUCIHHUIIJINHE.
Koa m HauMeHoBanue Pe3yabTarhl 00yueHus no OueHo4YHbIE CpeAcTBA
MHANKATOPA 10CTHKECHUS JTUCHMIIJIMHE
KOMIIeTEeHIIUH
OHK'Zl 3HaeT: TMIPUHIUTIBI 3HaTh: (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IC METO/IbI TeCTI/IpOBaHI/Ie, KOHHOKBHyM
CIPYKTYPHO# M (YHKIMOHANBHON | pcciefoBaHMS MAKPOMOJEKY,
OpraHu3aluu OHOJIOTUYECKUX METOJIbI UCCJICIOBAHMS U aHAJIN3a
00BEKTOB; 0 MEXaHU3MaX SKHBEIX CHCTEM

(U3HOIOrMYECKNX TIPOLIECCOB, O
MPUHINIAX PETYISAIIA 0OMEeHa
BEIIIECTB, CPABHUTEIIBHO-
(U3HOJIOTMYECKNX acTIeKTax
CTaHOBJIEHUS (PYHKIHIHA, O
NPUHIUIIAX BOCIPUSTHS,
nepenavyu u nepepadoTku
nH(popManuK B Opranusme;
MIPOIIECCHI MeTaboIM3Ma
pacTeHM, 3aKOHOMEPHOCTH
KJIETOYHOTO JbIXaHUsl PaCTCHHH,
ITyTH EPBUYHOTO U BTOPUYHOTO
MeTaboJIN3Ma, 3Tarbl OHTOreHe3a
pacTeHui, MEXaHU3MbI BIUSHUS
BHEITHHUX U BHYTPEHHHUX
(hakTOpoB Ha pa3BUTHE PACTCHUH,
(U3NOTOTHYECKHUE TTPOIIECCHI
pacTeHus, MEXaHU3Mbl
peryisnun, OHOXUMHYECKUE
XapaKTEepPUCTUKU OCHOBHBIX
CyOKJIETOUHBIX KOMIIOHEHTOB,
MeXaHHU3MBI (JOTOCHHTE3A,
JIBIXaHMs, BOZOOOMEHa,
KOPHEBOT'0 MUTaHMs, POCTA U
pa3BUTHsI PACTEHUH, HX




perysiguio Ha pas3jiindHbIX
YPOBHAX OpraHusanu OT
KIIETOYHOT'O 10 OPraHUu3MEHHOTO.

OIIK-2.2. YMeeT: IpUMEHSATH
OCHOBHBIE (PU3NOTOTHYECKHE
METO/Ibl aHAJIN3a U OLICHKU
COCTOSTHHSI )KUBBIX CHCTEM;
aHAJIM3UPOBATh PE3YJIbTATHI
71a00PATOPHBIX IKCIIEPUMEHTOB;
IpPaMOTHO U3JIaraTh
TEOPETHYECKHUI MaTepHal,
000CHOBBIBATh MPUHIIUIIBI
CTPYKTYPHOH U (YHKIIMOHATBHOM
OpTaHM3aINK ONOJIOTHIECKIX
00BEKTOB M MEXaHU3MOB
TOMEOCTaTHYECKOM PEryIIsILNY;
IIPOBOJIUTH HUCCIICAOBAHNE
IIpoIieccoB MeTaboau3Ma
pacTeHuil, 3akoHOMEepHOCTEH
KJIETOYHOIO JIbIXaHUS pacTEeHUl,
IIyTeH IEPBUYHOIO U BTOPUUHOTO
MeTaboJIN3Ma, 3TAllo0B OHTOTeHE3a
pacTeHui, MEXaHU3MOB BIIMSTHHS
BHEIITHUX U BHYTPEHHHUX
(haKTOpOB Ha Pa3BUTHE PACTCHHH,
(U3HOIOTMYECKUX TPOLIECCOB
pacTeHuii, MEXaHU3MOB
perymsiun, OMOXUMHUUECKUX
XapaKTEPUCTUK OCHOBHBIX
CyOKJIETOUHBIX KOMIIOHEHTOB,
MeXaHHU3MOB ()OTOCHHTE3A,
NBIXaHMS, BOJOOOMEHA,
KOPHEBOT'O MUTaHMsI, POCTA U
Pa3BUTHsI PACTEHUH, UX
PETYIALUIO Ha Pa3IMIHbBIX
YPOBHSIX OpPTraHM3alMu OT
KJIETOYHOTO 10 OPTraHM3MEHHOTO

YMeTb paboTaTh ¢ KJIETKaMH U
KYJIBTYPaMH KJIETOK,
MaKpOMOJIEKyJIaMH

TectupoBanue, Komioksuym

OIIK-2.3. Brazgeer: -MeTomamMu
(U3HOIOTHYECKOTO
9KCIEPUMEHTA; ~-METOaMU
CTaTUCTUUYECKOI 00paboTKH
9KCIEPUMEHTAIBHBIX TAHHBIX;
METOJIaMHU aHAJIM3a U OLEHKH
COCTOSIHUS KUBBIX CUCTEM;
9KCICPUMEHTAIBHBIMU HaBBIKAMHU
IIJISL UCCTIEAOBAHUS
¢busronornyeckux GyHKIHMA
OpraHu3Ma B HOPME H aTOJIOTHH

Brasiets GU3HUKO-XMMUYECKUMU
METOIaMH HCCIISIOBAHHS
MaKpOMOJIICKYJI, METOIaMH
UCCIIEI0BAHUS M aHAJIN3a XHUBBIX
CHCTEM

TectupoBanue, Komioksuym

OIIK-6.1. 3naeT TeopeTHyeckue
OCHOBBI, COBPEMEHHbIE IPOOIIEMBI
U JTOCTHXXEHUs OMOJIoTHY; -
TEPMUHBI U OTIpEJIeNICHN S,
HCTIOJIb3yeMbI€ B OMOJIOTHH; -
TEOPETHYECKHE OCHOBBI 1
OCHOBHBIE METO/Ibl PaAUAIIMOHHON

3HaTh: aKTyalbHBIE IPOOIEMBI
OMO(HU3UKHN U IEPCIIEKTHBEI
MEXKTUCLIUIUTMHAPHBIX
HCCIIeJOBaHUI

TectupoBanue, Komioksuym




OMOJIOTHY; - TPUHIMITBI K HOPMBI
panuaoHHOM 6e30MacHOCTH, -
OCHOBHBIE 3aKOHOMEPHOCTH
JEUCTBUSA HOHU3UPYIOIINX
N3ITyYeHHH Ha YPOBHE KIICTKH,
CHCTEM OpPTaHOB, OPTaHW3Ma U
MOMYJIALIUHA. - OCHOBBI TEXHUKH
6e30macHOCTH TIpH padboTe ¢
HCTOYHHKAaMH MOHU3HPYIOIIUX
U3JIy4EeHUI

OIIK-6.2. YMeeT UCTIOBb30BaTh
po¢)eCCHOHATBHEIC 3HAHUS B
00J1aCTH IKOJIOTHH, (DU3HKH,
XMMUHU ¥ OMOJIOTUH IS OIICHKH
MHOCJIEACTBUN CBOEH
po¢eCCHOHATBHOM
TIeSITeNTbHOCTH;

MIPOTHO3MPOBATH BO3MOKHEIC
MHOCJIEACTBUSA CBOEH
po¢eCcCHOHATBHOM
JIEITENLHOCTH; 000CHOBEIBATH
BbIOpaHHBIE PELICHUS;
AaHAIIM3UPOBATH PE3YIIbTAThI
J1a00PaTOPHBIX IKCIIEPHUMEHTOB;
peliaTh CICIYOIHE TUITBI 3a/1a4:
pacyer SKBUBAJIEHTHOM 103bI,
MOIITHOCTH MOTJIOIIEHHOH JT03HBI,
9KCIO3UIUOHHON 03I,

pacueT MpOHUKAIOIIeH
CcrocoOHOCTH; TUATHOCTUPOBAHUE
CTETICHH TSHKCCTH JTy4eBOU
00JIe3HH | Jp.

- IPUMCHSATDH MOJTYUCHHBIC 3HAHUA
1 HaBbIKM B pCIICHUN
npodecCHOHANBHBIX 33/1a4.

- [IPOTHO3UPOBATH NOCJICACTBUA
BO3I[€I71CTBPI$I OIIPEACIICHHBIX 103
HOHU3HPYIOIIETO U3TYICHUS Ha
OpTraHu3M

YMeTh UCIOIb30BaTh

HaBBIKH J1a00PaTOPHON pabOTH U
METOJIbl XUMHH, PH3UKH,
MaTeMaTHYECKOT0 MOJICITUPOBAHHS 1
MaTeMaTHYECKOH CTaTUCTUKH TIPH
NPOBEICHUH KCIIEPUMEHTOB U
00paboTKe pe3yIbTaToB B 00JacTH
Oonopu3UKU

TectupoBanue, Komnoxsuym

OIIK-6.3. Baaneer MeTonamMu
MPOTHO3UPOBAHHUS PE3YJILTATOB
npodeccHoHaIBLHON
JIEATENBHOCTH

BrageTs MeTOZaMH CTATUCTHYECKOTO
OLICHHBAHHMS PE3yJIbTATOB
OKCIICPUMEHTA U MPOBEPKU TUIIOTE3 B
obnactu 6MopU3NKU

TectupoBanue, Komioksuym

KputepusiMu OIEHMBAHUS TIPH  MOOYIbHO-PEUMUH2080l cucmeme SIBISIOTCS  Oallibl,
KOTOpBIE BBICTABISAIOTCS TMpenojaBaTeleM 3a BUIbl JAEATENbHOCTH (OLEHOYHBIE CPEJCTBA) IO
UTOTaM W3YYeHUs MojAyied (pa3lesioB AHMCIUIUIMHBI), TEPEUUCICHHBIX B PEUTHUHT-IIIaHEe
TUCHUIUTUHEI (0715 9K3aMeHa: TeKYIUd KOHTPOIb — MakcuMyM 40 0aiioB; pyOexHbIH KOHTPOIb —
MakcumMyM 30 GaioB, MOOMIPUTETbHBIE 0aTIbl — MakcUMyM 10; 011 3auema. TEKyIHUA KOHTPOIb —
MakcuMyM 50 6amioB; pyOeKHBIM KOHTpOJIb — MakcuMyM 50 0alioB, MOOMIPUTENbHBIE OaIIbl —
MakcumyM 10).

[Ikanel OrieHUBAHUS:

(Ons1 ox30MeEHQ:

oT 45 110 59 6amI0B — «yIOBJIETBOPUTEIHHOY;

oT 60 10 79 6aTOB — «XOPOIIOY;

oT 80 0aJJIOB — «OTJIIMYHOY).
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PeliTHHT — J1aH AUCHUIITHHEI
buopusuka
HarpasieHue/crennanbHocTh 06.03.01 buonorus
Kypc 3, cemecTp 5

Buabl yueoHoM AesiTeIbHOCTH | bamn 3a Yucno Bamer
CTYJACHTOB KOHKpETHOE 3a[JaHui 3a MuHnumanbabli | MakcuManbHbIN
3aJlaHue ceMecTp
Monayas 1
Texkymmii KOHTPOJIb
1. TectupoBaHue 10 2 0 20
Py0e:xHblii KOHTPOJIb
1. KomnokBuym 15 1 0 15
Monayasb 2
Tekyumuii KOHTPOJIb
1. TectupoBanue 10 2 0 20
Py0eskHblii KOHTPOJIb
1. KonnmokBuym 15 1 0 15
[oompurenbHbie 6aNIbI
1. YaacTtue B paboTe KoHpepeHIHH, - - - 5

ny6n1/11<au1/11/1, COOTBECTCTBYIOLIUE
npoUITI0 IpeaMeTa
2. JIONOJHUTENIBHOE TECTUPOBaHHE - - - 5

ITocemaeMocThb (6a/1J1bI BLIYUTAIOTCS U3 0011el cyMMbI HAOpPaHHBIX 0aJ1710B)

1. TloceuieHue NEKIHOHHBIX - - 0 -6
3aHATUN

2. IlocemieHne mpakTHYECKUX - - 0 -10
(ceMuHapCKuX, 1a6OPaTOPHBIX
3aHATHI)

HTOroBblii KOHTPOJIb
1. Dx3ameH 10 3 0 30

IK3aMeHANIMOHHbIE OUJIEThI
CTpyKTypa 3K3aMEeHALMOHHOTI0 OMnJieTa:

DK3aMEHAI[MOHHBIM OMJIET COCTOMT U3 TpPeX TEOPETHUYECKHUX BOIPOCOB, BKIIOYEHHBIX B
nporpaMMmy aucuuriauHbl. Kaxaelii Bompoc omenuBaercs 10-to Oammamu. Takum oOpaszom,
MaKCUMaJIbHBIM OaJljl, KOTOPBIA MOXKHO TMOJYYUTh Ha 3K3ameHe cocTaBisieT 30 OamnoB. bamsr,
MOJIy4YEHHBIE MIPH cllaue SK3aMeHa, CYMMHPYIOTCS ¢ OajlaMu, MOJTYYeHHBIMU B XOJI€ CEMECTpa.

IIpuMepHBbIH NepeYeHb BONPOCOB I IK3aMeHa!
1. [lpeamer u 3agaun Ouodusuku. Mctopus pa3BuTHs HayKd
. TepmoanHamuueckue cucTemsl, Ux kiaccudukanus. [Tapamerpsl TEpMOAMHAMUYECKUX CUCTEM.
PaBHOBecHOE cOCTOSIHUE TEPMOIUHAMUYECKON CHCTEMBI.

. 3aKOHBI TEPMOJUHAMUKHN. DHTAJIBIIAS TEPMOJUHAMUUYECKON CUCTEMBI, 3aKoH I'ecca.

. TepMoiHaMuyeckasi BEpOATHOCTb. TepMOAMHAMUYECKUE MOTEHIUAIbI OMOXUMUYECKUX PEaKIUil.

. bruonornueckne CUCTEMBI C MO3ULIUN TEPMOAVMHAMUKH. DHTPOIHNS OTKPBITONH TEPMOANHAMHUYECKOM

cuctembl. CTalliOHapHOE COCTOsIHUE, TeopeMa [Ipuroxxuna.

6. TepmoauHamuyeckue MOTOKH, 00O0OIIEHHbIE CHIIbI U KoddduuueHTsl. [Ipumenenue nnHenRHOM
TEPMOJIMHAMHKH B OMOJIOTHH.

7. MakpoMoJieKyna - OCHOBa OpraHU3aluy U (YHKIIMOHUPOBAHUS OMOJIOTUYECKUX CTPYKTYP.
Kondopmanus makpomosnekyn. CTaTUCTHYECKHH XapakTep KOHPOPMALMU MaKpOMOJIEKYII. 8.
CnaOble B3auMOIeHCTBUIN B CTAOWMIIN3allMU BBICIIMX CTPYKTYpP MaKpOMOJIEKYII,
Ha/IMOJIEKYJIIPHBIX KOMILIEKCOB, MEMOpPaH (BOJOPOHAS CBA3b, HIEKTPOCTATHUYECKHE
B3aumo/eiicTeus, Ban-/lep-BaanbcoBsl cuib).

9. Ctpykrypa BOJIBI M THAPO(HOOHBIE B3aUMOIEHCTBUS B OMOCTPYKTYpax.

10. IlepBuyHas u BBICIINE CTPYKTYPbI MOJIEKYJ OEIKOB.
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11. IlepBuyHas U BBICIIME CTPYKTYPbI MOJIEKYJ HYKJIEMHOBBIX KHACIIOT.

10. ITornomenue cBera pacCTBOpaMU MaKpoMoJIeKyil. AGCOpOIIMOHHAsT CHIEKTPO(POTOMEpPHS.

12.Nudpaxpacuas, GoypeciueHTHass CIeKTpoPOoTOMEpHsI.

11. ucnepcust ONTUYECKOTO BPAIEHUs, KPYTOBOM JUXPOU3M.

12. DneKTpoHHO-TITapaMarHUTHBIN U SiAEpHO-MarHuTHBIN pe3oHanc. SIMP, OIIP — cnektpockonus.

13. BsskocTb pacTBOpoB, audPy3usi, cequmenTanus Moiekyi. Buckozumerpusi, neHTpudyrupoBaHue.

14. Bnexrpodopes, n3odnekTpuyeckoe GOKyCUuPOBAaHUE MAKPOMOJIEKYJI.

15. buonornyeckne MeMOpaHbl, UX COCTaB CTPYKTypa.  MozenbHble MEMOpaHHbIE CHCTEMBI.

16. TlaccuBHBIA TpaHCHOPT BEHIECTB depe3 OuoMeMOpaHbl. TpaHCHIOPT  HEIEKTPOJIUTOB.
[IpoHunaemoctb MeMOpaH Ui BOJBIL.

17. TpancnopT 37€KTPOIUTOB. DNEKTPOXUMHUUYECKUH noTeHIIMal. FIOHHOE paBHOBECHE HAa IPaHULIE
MeMOpaHa-pacTBOp.

18. AKTHUBHBII TpaHCHOPT. THUITBI aKTUBHOTO TPAHCTIOPTA B OMOJIOTHYECKUX CUCTEMAX.

19. HWonnsle kaHanmbl. HMoHOGOpHI: TNEPEHOCYMKM U KaHajJooOpa3yrolue areHThl. HMoHHas
CENIEKTUBHOCTh MeMOpaH. MeXaHU3Mbl aKTUBAIIMH U MHAKTUBAIIMH KaHAJIOB.

20. Ilorenuan mokost Ha MeMOpaHe KJIETOK, MEXaHU3M BO3HUKHOBEHUS U noaaepskanus [1I1.

21. Ilorenuman neiictBusi. Pacipoctpanenre HepBHOro uMmiyibsca. KabenbHble CBONCTBA HEPBHBIX
BOJIOKOH.

22. OO0u1re 3aKOHOMEPHOCTH YHEPTETUIECKOTO 0OMEHa B XKHUBBIX cucTeMax. Jlokanu3anus u
CTPYKTYpa 3JIEKTPOTPAHCIIOPTHBIX Lienell B MeMOpaHaX, CTPYKTYpPHBIE aCIIEKThI
(yHKIIMOHMPOBAHUS CBSI3aHHBIX C MEMOpPAaHOU IEPEHOCUYHUKOB, aCCUMETPHsI MeMOpaHbl. CBs3b
TPaAHCIOPTa HOHOB U IpOIlecca MePeHOca IEKTPOHA B XJIOPOILIACTAX U MUTOXOHIPHUSX.

23. OCcHOBHbIE MOJIOKEHUS TEOpUH MUTUEIIIA, JIEKTPOXUMUYECKUI IPaJUEHT IPOTOHOB,
SHEPTrH3HPOBAHHOE COCTOSIHIE MeMOpaH, poib BekTopHoit H' - AT®a3bl.

24. OCHOBHBIE THUIIBI COKPATUTEIBHBIX U MOJIBUKHBIX crcTeM. Hembleunsie (GopMbl TOABIKHOCTH
KJIETOK. MOJEeKy/IsIpHbIE MEXaHU3MbI HEMBIIIIEYHOU MMOABHKHOCTH.

25. Ctpykrypa U QyHKIIMOHUPOBAHUE MTONEPEYHOIIOI0CATON MBI TO3BOHOYHBIX. MOJIEKYIISIpHbIE
MEXaHHU3MBI MTOJIBH’KHOCTH OEJIKOBBIX KOMIIOHEHTOB COKPATUTEIBHOIO anmapaTa MbIIIIII.

26.@otopeuentus. CTpoeHHE 3pUTEIBHON KIeTKH. MoJeKysipHast opraHu3anus poTopenenTopHoi
MeMOpaHbl, TUHAMHKA MOJIEKYJIbI 3pUTEIHHOTO MUTMEHTa B MEMOpaHe.

27. ®otobuonorunueckue npoieccbl. OCHOBHBIE cTaauu (HOTOOUOTOTHYECKOTO Tpoliecca. 3aKOH
(boTroxumuu, nepBUYHbIE (HOTOXUMUYECKHE PEAKLIUH.

28. ®oroperynsaTopHblenporecchl. OCHOBHbBIE TUIIBI (POTOPETYIATOPHBIX PEAKIIMI PACTUTEIbHBIX U
MHUKPOOHBIX OpraHu3MoB: (poToMopdorenes, GpoToTponusm, GoToTakcuc, GOTOUHIAYIIUPOBAHHBIN
KapoTHHOreHe3. UToxpoMm — yHUBEpcaabHas (OTOPELENTOpHAs CUCTEMA PETYIIALNN MeTaboI3Ma
pacTeHui.

29. ®otonectpykTuBHbie nipotiecchl.  JIHK kxak ocHOBHast BHyTpUKIIETOUHASI MUIIIEHD TIPU
JeTaJbHOM M MyTareHHOM JEeWCTBUM yIbTpaduoneToBoro ceera. ¢ ¢eKTsl hoTopenapanuu u
(hOTO3aITUTHI.

30.CtpykTypHas opranu3zaius u GyHKIHOHUPOBaHUE (POTOCHHTETUUECKUX MEMOpaH.
doTrocuHTETHYECKAs eIMHUIIA. J[Ba THIIa MUTMEHTHBIX CUCTEM U JIBE CBETOBBIE PEAKIIHH.
Opranuzanus 1 QyHKIMOHUPOBaHHE (POTOPEAKIIMOHHBIX LIEHTPOB.

31. TopmonanwsHas peuenuus. OOIMe 3aKOHOMEPHOCTH B3aUMOJICUCTBUS JIMTAHAOBB PEIENTOPAMH.
Ponb cTpykTyphl Ia3mMaTndeckoid MeMOpaHbl B Ipoliecce Meperadd OPMOHAJIBHOTO CHUTHAA.
Penentop-onocpenoBanHblli BHYTPUKIETOUHBIA TpaHcNoOpT. IIpencraBieHnss 0 IUTOIUIA3MEHHO-
SJIEPHOM TpaHcIopTe. MeToibl UCCIeA0BaHNs TOPMOHAIBHBIX PELENTOPOB.

32. Cencopnas penenius. [Ipobiema conpspkeHHST MEXKTYy MEPBUYHBIM B3aUMOJICHCTBUEM BHEIITHETO
CTUMYJIA C PELETITOPHBIM CyOCTPAaTOM M TeHepalfel perenTopHoro (reHepaTopHoOro) MOTeHIHAIA.
OOmue mpeacTaBlIeHUs O CTPYKType M (YHKIUHU PELENTOPHBIX KIETOK. MecTo penenTOpHBIX
MPOIIECCOB B pabOTE CEHCOPHBIX CUCTEM.

33. Mexanopenenuus. PenentopHble OKOHYaHUSA KOXH, IMPONPHOPELENTOpbl. MexaHOpeuenTopsl
OpPraHoOB YYBCTB: OpraHbl OOKOBOM JIMHUH, BECTUOYIISIpHBIN anmapar, KOPTHEB OpraH BHYTPEHHETO
yxa. Obmue npeacTaBiaeHus o pabore oprana ciyxa. CoBpeMeHHBIEC MPECTABICHUS O MEXaHU3MaX
MEXaHOPELENNN, TeHEPATOPHBIN NOTEHIUAIL. DJIEKTPOPELELH.



34. Xemopenenuus. OOonsHue. BocmpusTue 3amaxoB: MOPOTH, Kiaccu(UKaIUs 3amaxoB. BKyc.
BkycoBbie kadectBa. CTpoeHHE BKYCOBBIX KIETOK. IIpoOiieMa BKYCOBBIX PEIENTOPHBIX OENKOB.
Penenmust MenmaropoB u  ropMoHoB. [IpobGimema KjIeTOYHOTO y3HaBaHWs. MeXaHU3MBI
B3aUMO/ICVCTBHUSI KJIETOYHBIX IOBEPXHOCTEM.

Oo0pa3zen 3K3aMeHAMOHHOI0 OMJIeTAa:
YTBEpKIACHO

Ha 3acenanum kadeapsr

OMOXHMMUN ¥ OMOTEXHOJIOT MU

3aB. kadenpoii

BAILIKWPCKHI TOCYJAPCTBEHHBII YHUBEPCUTET
BUOJIOTUYECKUM ®AKVYJILTET
Huctummmaa buogusnka
DK3aMeHanoHHbIA Omter Ne 1
1. TIpenmer u 3amaun 6nodpusuku. Mcropus pazButust Onopusukm.

2. 3akoHbI (POTOXUMUH, IEPBUYHBIC POTOXUMUYCCKUE PECAKIIHH.
3. 3amaua Ne 1

Kputepun onenkn (B 6aj1ax):

- 25-30 6aJ1710B BBICTABIISIETCS CTYJICHTY, €CJIA CTYJIEHT Jajl TOJHbIC, Pa3BEPHYTHIE OTBETHI HA
BCE TEOPETHYECCKHE BONPOCHI OWiIeTa, MPOJESMOHCTPUPOBAN 3HaHWE (DYHKIIMOHAIBHBIX
BO3MOYXHOCTEH, TEpPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MPUMEHSATh TEOPETUUECKIE 3HAHUS
[P BBIIOJIHEHUM MpaKkTUyecKux 3aaaHuid. CryneHT O0e3 3aTpyJHEHUH OTBETUI Ha BCE
JIOTIOJTHUTEIbHBIE  BONPOCHL. IIpakTHueckas dacTh paOOTHI BBIMOJHEHA IIOJHOCTHIO  0e3
HETOYHOCTEH U OIIHOOK;

- 17-24 6an10B BBICTABISETCS CTYICHTY, €CIIU CTYJIEHT PACKPHLUI B OCHOBHOM T€OPETUUYECKUE
BOIIPOCHI, OJIHAKO JIOMYIICHBI HETOYHOCTH B OIPEJICICHUM OCHOBHBIX TMOHsTHHA. [Ipu oTBeTe Ha
JIOTIOJTHUTEIBHBIE BOMPOCHI IOMYIICHbI HEOOIbIINE HETOUHOCTH. [IpH BBHIMOTHEHUH MPAKTHYECKON
4acTH pabOThI JOMYIIEHBI HECYIIIECTBEHHBIE OIUOKHY;

- 10-16 GamioB BBICTAaBISIETCS CTYACHTY, €CITU MpPH OTBETE HA TEOPETHUECKHE BOIPOCHI
CTYJCHTOM JOIYIIEHO HECKOJHKO CYIICCTBCHHBIX OIMIMOOK B TOJKOBAHWUM OCHOBHBIX ITOHSTHH.
Jloruka u TOMHOTAa OTBETa CTPANAlOT 3aMETHBIMH H3bsIHAMH. 3aMETHBI MPOOENnbl B 3HAHHUU
OCHOBHBIX METOJIOB. TeopeTnyeckrue BOMPOCH B I[E€JIOM HU3JIOKEHBI IOCTATOYHO, HO C MPOIMYyCKaMU
Matepuana. VMeroTcs NpUHIHMNHATIBHBIE OIMIMOKM B JIOTHKE IOCTPOCHHsS] OTBETa Ha BOIPOC.
CTymeHT He pelrii 3a7a9y Wi IPH PEIICHUH JONYIICHBI TPyOble OMHOKH;

- 0-10 6ans10B BBICTABISETCS CTYJAEHTY, €CIIM OH OTKA3aJiCs OT OTBETA MM HE CMOT OTBETUTh
Ha BONPOCHI OWJIETa, OTBET HAa TEOPETUYCCKUE BONPOCHI CBHUJICTEIHCTBYET O HENMOHWUMAHUU W
KpaiiHe HEMOJIIHOM 3HAaHWU OCHOBHBIX MOHATUN U MeToA0B. OOHApYKUBAETCS OTCYTCTBUE HABBLIKOB
MPUMEHECHHS TEOPETUYCCKUX 3HAHUH MPHU BBIMOJIHEHUW MPAaKTHYECKUX 3amannuid. CTyJqeHT He CMOr
OTBETUTH HU HA OJIMH JOTIOJHUTEIHHBINA BOTIPOC.

TecrupoBanue
TectupoBanue sBisgercs OAHON U3 (POPM TEKYHIEro KOHTPOJIS U MO3BOJSIET MPENOIaBaTENIO
MPOBEPUTH CHOPMUPOBAHHBIN ypOBEHb 3HAHUI MO AUCHUIUIMHE. TecThl MOTYT BKJIIOYATh B
ce0st BOITPOCHI ¢ MHOKECTBEHHBIM BHIOOPOM.

Kaxnpiii U3 TeCcTOBBIX BapHaHTOB BKitouaeT B ceOs 10 BOmpocoB, KaxAblH M3 KOTOPBIX
oueHuBaercs B 1 Oamwi. B ciiyuae 4acTUYHOrO WM HEBEPHO BBIOJHEHHOTO 3aJaHUs
pe3ynbTaT oTBeTa mpusHaercs paBHbIM 0. OOUIMIT UTOT TECTUPOBAHUS PACCUUTHIBAETCS MyTEM
CYMMHPOBaHMs 0aJJIOB 32 MPAaBUIIbHBIE OTBETHI.

Kpurepun onenuBanuns



10 GanyioB cTaBUTCS, €CIIU OO YJAFOIITHICS:

- CTYZIEHT JaJl IPaBUJIbHBIE OTBETHI Ha 8-10 BOMpPOCOB TecTa.

6-8 OaITIOB CTAaBUTCS, €CITM 00 YyJarOIIHICS:

- CTYZICHT JaJl IPaBUJIbLHBIC OTBETHI Ha 6-7 BOIPOCOB TECTA.

3-5 OaJIJIOB CTaBUTCS, €CITU 00 YJArOIIHIACS:

- CTYJICHT JaJl IPAaBUJILHBIC OTBETHI HA 5 BOMPOCOB TECTA.

0-2 Gana cTaBUTCS, €CITM 00 yYarOIIHIACS:

- CTYJICHT JaJl IPAaBUIIbHBIC OTBETHI Ha 4 MM MEHEE BOIIPOCOB TECTA.

1. K 3kcTeHCHBHBIM TepMOAMHAMHYECKHM MAPAMETPAM OTHOCSITCS:

1. naBnenue 2. temneparypa 3. 00beM 4. MOJNsipHAs KOHIIEHTPAIUS BELIECTBA
5. HEeT MPaBUJIBHOTO OTBETA

2. OTKpPBITOH TEPMOAUHAMHUYECKOI CUCTEMOI SIBJISETCS

1. 3anastHHAsT aMITyJIa C KUAKOCTHIO
2. aToM KHCIIOpoJia

3. MOJIeKyJ1a BOJIBI

4. monexyna JIHK B >xuBoii kineTke
5. HEeT MPaBUIIBHOTO OTBETA

3. BrbiOepuTe TEPMOAMHAMHUYECKYI0 CHCTEMY, Ile 3HAYCHHE JHTPONMNHU Oy1eT CHUAKATHCS,

T.edS< 0 :

3anasiHHas CTEKJISTHHAS aMITyJia
Kunsgmmii yaiiauk

paboTaromuii TBUTATEIh aBTOMOOWIIS
MOJIO/ION pacTyLIUi OPraHu3M

Her npaBunbsHOrO 0TBETA

akrownE

5.3akoHbI TEPMOAUHAMHUKHU MOKHO UCITOJbB30BATDH AJI OIMMCAHUA IHEPICTUICCKUX ITPOLECCOB,

NPOTEKAIOIIUX B OTEJIbHBIX MOJIEKYJIAX
1. Boxsl
2. momekynsl 6enka ¢ M =107
3. aMHHOKHCIIOTHI
4. >KUPHOU KHCIOTHI
5. HET MPaBWJIHLHOTO OTBETA

Bonpocel onsa noozomosku k tecty no teme «MoJiekyasipHas Onopusnka.
Metoanl uccjie10BaHUN»

Maxkpomorekysa - OCHOBa OpraHu3alui U (PyHKIMOHUPOBAHUS OUOIOTHYECKUX CTPYKTYP.
Kondopmanus MmakpoMoiaeKy.

DnekTpocTaTH4ecKue B3aumoaecTeus, Ban-/lep-BaanbCcoBsl cuilbl.
Bonoponnas cBs3b, ruipooOHbIE B3aMMOIECHCTBHSL.

CrtpykTypa BOJBI.

[lepBuyHas CTpyKTypa OEITKOBON MOJIEKYIIbI.

Bricmme cTpykTypbl O€IKOBBIX MOJIEKYIL.

IlepBuunas ctpykrypa HK.

Bercmme ctpykrypsr HK.

10.IInaBnenue JIHK, runepXxpoMHbIii, THIIOXPOMHBIH 3(h(HEKTHI.
11.Bs3kocTh pacTBOPOB MaKpOMOJIEKY, BACKO3UMETPHSI.

©o~NoUT~wDdE



12 9nexTpodope3 MakKpOMOIEKYIT, H30IEKTPO(OKYyCHpOBaHKE.
13.CenumMeHTanust MaKpoMOJIEKYJl, HEHTpU(yrupoBaHue.

14. Tnddy3ust MakpoMOJIEKYI.

15.PH-metpus, pedpaktomerpusi.

16.I1ornomenre cBeTa MaKpOMOJIEKYJIaMH, ONTHYECKas MIIOTHOCTb.
17.AGcopbunonHnas criekrpodoTomMeTpusi.

18.MudpakpacHas u GiyopecieHTHas CIEKTPOPOTOMETPHSI.

IIpuMepbl TeCTOBBIX 3aJaHMIA:
1. Ientpudyruposanune npopoaurcs npu 40000g. Ito 3HAYHUT, 4YTO:

1. ckopocts BpameHus poropa 40000 060poTOB B MUHYTY

2. IEHTPOOEIKHOE YCKOPEHHE Bpalaroiierocs poropa pasusercs 40000 c/m?

3. HEHTPOOEKHOE YCKOPEHHUE BPAIAIOIIETOCS POTOPA MPEBBIMIAET YCKOPEHHUE 36MHOT'0 TPUTSKEHUS
B 40000 pas3.

2. Oynyt ocaxxaaTrbes MoJieKyasl ¢ M.M. 40000 [la

3. MOJeKyNbl OynyT ocaxaarcsi co ckopetbio 40000m/c

2. Heo6x0oaumMo NpoBepUTH YUCTOTY (TOMOT€eHHOCTH) 0ejikoBoro npenapara. Kakoii meroa Bbl
usdepere 1Jis ITOH Heau?

. abcopOIMoHHas CeKTPOPOTOMETPHUS

. MH(ppakpacHas cieKTpodoToMeTpus

. Kl u J1OB - ciektpockomnust

. SIMP, OIIP - cnexTpockonus

. IUCK-3JIeKTpodope3 B MOTUAKPUIAMUIHOM Telie
. BUCKO3HMETPHS

AN N kAW —

3. PacTBOp coeuHeHnsi A uMeeT ONTHYECKYIO MJIOTHOCTH [ = 0,45 . PacTBOp BTOpOTO
coenunenusi b umeer /{5 = 0,22. 1 M1 pactBopa A cmemaiu ¢ 2 mi pacreopa b. Onrnueckas
IUVIOTHOCTH MOJIy4yeHHOi cMecu B oka3zanoch paBuoii = 0,30. HUmeercs u
B3auMojeicreue Mesxkay A u b (pearupyror iu Bemecrsa A u b apyr ¢ apyrom)?

pearupyror
HE pearupyroT

JIaHHbIE HEI0CTaTOYHBI JJIs1 OTBETA

JUIsL pearnpoBaHusi HEOOX0IMMO CMEChH MTO/I0IPETh

el AN

4. Cl'[eKTp B036y)l€)]el{]/lﬂ €CThb 3aBUCHUMOCTb HHTCHCHUBHOCTH (]myopecueﬂlum

1. OT IMHBI BOJHBI AJAIOIIETO CBETA

2. OT UHTEHCUBHOCTH NaJAIOILEr0 CBETA
3. OT JUITMHBI BOJHBI HCITYCKa€MOI'0 CBETA
4.0T THTEHCUBHOCTH UCITyCKAaEMOTO CBETA
5. HET IpaBUIILHOTO OTBETA

5. Kakoe u3 nepeInCJICHHBIX CBOJCTB aTOMOB JIEKHT B OCHOBE SIBJICHHS JICKTPOHHO-
NAapaMArHUTHOIO pe3oHaHca?

1. atomHasa macca
2. 3ap4n saapa
3. KOJIMYECTBO HEUTPOHOB B SPE



4. He3aMoJIHEHHOCTb 3JIEKTPOHHBIX 000JI0UEK
5. HanmMuue BO30YKICHHBIX AJIEKTPOHOB HA CHHTJICHTHBIX YPOBHSX
6. HanMuyue BO30YKJIEHHBIX AJIEKTPOHOB Ha TPUIUIETHBIX YPOBHSIX

Bonpocwut 012 noocomoexku k mecmy no meme «buoguzuxa kremku. Memopanuy.

1 CocraB u CTpyKTypa KJICTOYHOH MEMOpAHBI.

2. ’KuakocTHO - MO3anyHasi MOJIENb CTPOCHHUS IIEMEHTAPHON MEMOpaHHBI.

3. TpaHcnopT HEIIEKTPOIUTOB Yepe3 MEMOPAHBI.

4. TpancnopT HOHOB uepe3 MeMOpaHbl, HOHHbIE KaHAaJIbL.

5. HM30wuparenbHas HOHHAS POHUIIAEMOCTh MEMOPaH.

6. MeMOpaHHBIN TOTEHITUAI.

7. TloreHuuain AeicTBUs, MEXaHU3M Mepeaadn NOoTeHIHaNa JeHCTBUS.

8. MexaHu3M MEXKIETOYHBIX B3aMOIEHCTBHUI.

9. OYHKIMOHMPOBAHUE CEHCOPHBIX CUCTEM.

10.CtpykTypa 1 GyHKIMOHHPOBAHHUE PELIEITOPOB CBETOBBIX JIyueH (Ha mpumepe riasa
MJIEKOITUTAOIIIHX ).

11 .CtpykTypa u GyHKIIMOHUPOBAHKE PELIETITOPOB 3BYKa (Ha MPUMEPE yXa MICKOIMUTAIONINX )

12.Tpanchopmarust pa3apakxurteseil B perentopax, IepBUYHbIE U BTOPHUHBIC PEIETITOPHI.

13.Ilepenava curHanoB OT IIa3MaTHYECKON MeMOpaHbl BHYTPHU KJIETKH.

14.Hembimeunsie (OpMbl HOJBHKHOCTH KIETOK.

15.Ctpykrypa 1 GyHKIIMOHUPOBAHHE MTONEPEYHO - MOJIOCATHIX MBIIIIII.

16.MouekyIsIpHBII MEXaHU3M COKpAIICHUsT MHOMUOPHUILIBL.

17.Mexanusm cuaTe3a AT® Ha MeMOpaHaX MUTOXOHIPUI

I[Ipumepbl TeCTOBBIX 3a1aHMIL:
1. HonHble KaHAJBI HA IUIA3MATHYeCKOIi MeMOpaHe MNpeaCcTaBJIEHbI:

1. monexynamu ATO

2. wmomnekynamu JJHK

3. MOJeKylaMHu caxapoB

4. MOJEKyJlaMH HUHTETPAIbHBIX OCIIKOB
5. Her npaBunbHOrO O0TBETa

2.3a onun nuka Na', K - zaBucumoii AT®-a3b1 Ha MeMOpaHe B KJIETKY TPaHCIOPTHPYeTcs

1.2 vona varpus 2. 3 nona Harpust 3.2 moHa Kanus 4. 3 MOHA Kaus
5. HET NpaBUIILHOTO OTBETA

3.I'eHepauusi IBUKeHUsT GAKTEPUAIBHBIX KJIETOK OCYIIECTBJISIETCS 32 CUET UCMOJIb30BAHMS
IHEPrum:

ruzapoausa mosexkyin ATO

COJIHEYHOT'O CBETa

pacLICIUIEHUs] MOJIEKYII MOJUCaXapyuI0B
rpaguenTa pH Ha mazmaTudeckoit MemOpaHe
HET IIPaBUJIILHOTO OTBETA

4. TloreHumaJ aeiicTBUS BOZHUKAET:

orwdPE

Ha si7iepHOM MeMOpaHe

Ha MeMOpaHe MUTOXOHJPUI
Ha MeMOpa He XJIOPOILIaCTOB
Ha KJIETOYHON MeMOpaHe

el oA



5. HET NpaBUJIHLHOTO OTBETA

5. BTOpMYHBIMHM MOCPeIHHKAMM NPH Nepenavye HHGOPMANMH BHYTPb KJIETKH CJIYKAT
MOJIEKYJIbI

1. ruuepona

2. rmunepoarpudocdara
3. aneTUIXOoJIMHA
4. i-AMO
S.uHo3utoaaudocdara

Bonpocwut 012 noocomoexu k mecmy no meme « @omooduonocuuecKue npoueccovL).

1. ®oTobuonoruyeckure nporecchl. MexaHu3Mbl MUTPALUU SHEPTHH 3JIEKTPOHHO-BO30YKIEHHOTO
COCTOSIHUS B (POTOOMOJIOIMYECKHX MPOIIeccaXx.

2. 3akoH (OTOXUMUH, IEPBUYHBIC (HOTOXUMHYCCKUE PEAKITUH.

2. ®oTO(hM3NOIOTHIECKHE TPOIECCHI.

3. ®oToAEeCTPYKTUBHBIE IIPOLIECCHI.

4. JleranpHoe neiictBue Y@ - myuyelt Ha KIETKHU.

5. doTopeakTuBaLU.

6. ®otozamura.

7. CBeTOBbIE U TEMHOBBIE CTAJMH (DOTOCHHTE3A.

8. Mexaum3mbl poTodochoprIupoBaHHs

IIpumepsI TeCTOBBIX 3aJaHMIA:

1. K ¢oroduonoruyeckum npoueccaM MOKHO OTHECTH CJIeAYIOIIHe IPOLeCcChl CHHTE3a
MOJIEKYJI:

1. JHK B siape 3. AT® na meMOpaHax MHUTOXOHAPUI
2. AT® na memOpanax xjoporiactoB 4. 6enkoB Ha pubocomax
5. HeT NpaBWJIBHOTO OTBETA
2. ®oToaeCTPYKTHBHBIE NPOLECCH] B KJIEeTKe NPOUCXOASAT MPH /IeiiCTBUM CBeTa C AJTHHOM
BOJIHBI

1. 650 - 800 M 3. 1000-10000 am
2.200 - 300 am 4. 450 - 600 am
5. Her npaBunbHOro orBera

3. B cBeToBoii cTannu GoTOCHHTE3a IPOMCXOAUT CHHTE3 MOJIEKYJT

1. yrneBooB 4. A1
2. IATMEHTOB 5. ATO
3.yIJIEKUCIIOro ra3a

4. PacreHue noaBepraercs AeicTBUIO cBeTa ¢ JIMHON BOTHBI 200 HM. Bo3Mo:kHO 11 B
nporekanue (poroPpu3noT0ri4ecKux MPoUeccoB B ITOM PacTeHUH ?

1. na 2 . 1a, HO ¢ HEOONBIIUMHU CKOPOCTIIMHU

3. Ja, ecliu pacTeHHUe cpa3zy Mnocie 00Jy4yeHHs TIOMECTUTh B TEMHOE MECTO

4. na, eciu pacTeHHUE cpasy mocie 00Iy4eHUs TIOMECTUTD B TepMocTaT mpu t = 30 °C
5. Her

5. Kakoe u3 yrBep:aeHuii BepHoO



1. mpeaBapuTebHOE 00JIYICHHE KIETOK JNTMHHOBOTHOBBIM CIIEKTpoM Y D-1yueli OBBIIIaeT
YCTOMUYMBOCTB K JIEUCTBUIO KOPOTKOBOIHOBOrO Y d-criekTpa

2. ¢oToperyisipHbIe TPOIIECCH B OpraHu3Max MPOUCXOAT pH nericteun Y d-cBeta

3. B mpouecce (hOTOCHHTE3a IPOUCXOJUT CUHTE3 MOJICKYJI JINITUI0B

4. HoTONECTPYKTUBHBIE MTPOLIECCHI TPOUCXOIAT C yuacTueM GUTOXpoMa

5. HET IPaBUJIBHOTO OTBETA

KouiokBuym
CpenctBo pyOeKHOr0 KOHTPOJISI OCTaTOUHBIX 3HAHUM M YMEHHi, cOcToslIlee M3 Tpex
BOIIPOCOB WJIN SaﬂaHI/Iﬁ, KOTOPBIC CTYACHT HOJIKCH PCIINTL, BBIIIOJIHUTD. KOHTpOJIBHaSI
paboTa BBINOJHAETCS MUCBMEHHO Ha MPAKTUYECKOM 3aHSITHH MO KOHTPOJIEM
IpenojaBaTes.

Kpurtepuu onenuBanus

3a OTBeTHl Ha BOIPOCHI CTYIEHT MOXET MOJIyYUTh MakcuMalbHO 15 GamioB 3a 3 Bormpoca.
Kaxnplii 0TBET Ha BOIPOC OLIEHUBAECTCA OTIACIBHO B 5 0aioB, MOCIE 4Yero Bce Oauibl
CYMMHPYIOTCS B UTOT'OBYIO OLICHKY.

- 5 0a/uI0B BBICTABISIETCA CTYAEHTY, €CIM CTYICHT JAajl IOJHbIE, Pa3BEpHYTble OTBET Ha
TEOPETUYECKHE  BONpPOC  OWJIeT, MPOAEMOHCTPUPOBAT  3HaHME  (YHKIHMOHAJIBHBIX
BO3MO>XHOCTEH, TEPMUHOJIOTMH, OCHOBHBIX 3JIEMEHTOB.

- 4 Oanna BBICTABISETCS CTYJEHTY, €CJIM CTYACHT PAacKpbUl B OCHOBHOM TEOPETHYECKUE
BOIIPOCHI, OJTHAKO JONYLIEHbl HETOYHOCTHU B ONPEECIEHUN OCHOBHBIX MOHSATHUH.

- 2-3 Oauia BBICTABJISETCA CTYAEHTY, €CIM IPU OTBETE HAa TEOPETUYECKHUE BOIPOCHI
CTYZIGHTOM JONYIICHO HECKOJBKO CYHIECTBEHHBIX OIMMOOK B TOJKOBAHWU OCHOBHBIX
noHATuil. Jloruka u MoJIHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bSTHAMHU.

- 1 Gann BbICTaBISIETCS CTYAEHTY, €CIM OTBET CTYIEHT IJIOXO OPHUEHTHUPYETCS B BOIPOCE,

JIOTIyCKaeT rpyObie OIUOKH.
- 0 6am10B BBICTABISACTCS CTYACHTY, €CIM OTBETA HAa BOIIPOC HET.

IIpuMepbI BOPOCOB A5 KOJUIOKBHYMA!
TepmoauHaMuyeckue CUCTEMbI, UX KIacCU(pUKALIHSL.
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYIECKON CHCTEMBI.
[TapameTpsl TEpMOIUHAMUYECKHX CHCTEM.
3aKOHBI TEPMOTTHAMHUKH.
OHTanenus, 3akoH ['ecca.
TepmoarHaMuveckast BEpOSTHOCTb.
N3006apHO - H30TEPMHUUECKHUI U H30XOPHO - H30TEPMHUUECKUI MTOTSHIIUAIIBI.
Bronornueckue CUCTEMBI C MTO3UIMU TEPMOIMHAMUKH.
10. DHTpONUS OTKPHITON TEPMOAMHAMUYECKON CUCTEMBI.
11. CranmonapHoe cocrosinue, Teopema [Ipuroxuna.
12. TepMoimHAMUYECKHE TOTOKH, 000OIIEHHbIE CHIIBI U KO3 (PUILIUEHTHI.

oONog~wWNE

3agaHus 115 KOHTPOJIbHOM PadoThI
Onucanuie KOHTPOIBHON pabOTHI:
KonrtponbHas pabota no 6uodusuke, ABaseTcs 4acThI0 CAMOCTOSTENIbHONU pabOThI CTYAEHTOB U
yuuThIBaeTcs B yueOHOM miaHe. Ha Bompocsl BapHaHTOB KOHTPOJIBHOM pabOThI CTYIEHTHI
OTBEUAIOT NUCBMEHHO B TeTpaasax. Ha TutynbHol crpanune ykassiBaercss @O, Ne BapuanTa.
Pemenue 3anay npuBoauTCS MOJHOCTHIO. KOHTpOIBHBIE paOOTHI perucTpupyIoTCcs Ha Kadeape
OMOXUMUM U OMOTEXHOJIOTHHU U CHAIOTCS MpernoiaBaTento. [1o uToram npoBepKu BHICTABIISAETCS
3auet. [Ipumep BapnaHTa KOHTPOJIBHOU PadOTHI:
1. 3agaun, paccMaTpuBaeMble TEPMOAMHAMUKOM B OHOIOTUN
2. CXOHBI JI1 MEXaHU3Mbl QYHKIIMOHUPOBAHMSI Pa3IMUHbIX OMOCHUCTEM HA KJIIETOYHOM YPOBHE
(mosicHUTH pUMepamu)?



3. DnekTpokuHeTH4YecKue siBnenus. Kimaccudukamms.
4. XXuKoCcTHO-MO3au4Hasi MO OMOMEMOpaHHbI.

IIpumepsl 3anau

1. Halinute BeTMUMHY TEPMOJIMHAMUYECKON BEPOSTHOCTH CUCTEMBI, COCTOSIIIIEH U3 6
KOMITOHEHTOB, PaCIpeIeICHHBIX B 3 MUKpoOoOBeMax cienyrommm oopazom: 3, 2, 1.

2. BemectBo ¢ Monekymsipaoi Maccol 10 k/la B korneHTpamuu 10 Mr/mi1 iMeeT ONTHYECKYHO
wioTHOCTH J] paBHyto 0,4. Haiftu MossipHBINA K03(p(pULIMEHT MOTIIOIMEHHS 3TOrO BEIIECTBa €.
Onucanyie METOIUKH OLICHUBAHUS:

Kpurepuu onenku:

«3a4TeHO» BBICTABIISETCS CTYJIEHTY, eciii He MeHee 50% 3agaHuid BBIMOJIHEHO BEPHO.
«He3aureHo» BBICTABIISICTCS CTYACHTY, eciiu O6osee 50% 3aaHuii BBIMOIHEHBI HEBEPHO, WU B
KaKI0M 3aJJaHUH HMCIOTCS 3aMCUaHHsI.

Onucanue KypcoBoii padoThbli:

KypcoBas padota o Ouodusuke, BISETCS YaCTHIO CAMOCTOSTENIbHOI pabOThI CTY/IEHTOB U
VUUTHIBACTCS B y4eOHOM IutaHe. TpeOoBaHMS K COJEPIKaHUI0, 00bEMYy M CTPYKTYpe KYypCOBOM
paboThI OMPENeNsIOTCS BHICIIMM y4eOHBIM 3aBeICHUEM U U3NI0KeHbI B «llonokeHnn o KypcoBBIX
pabotax CTyneHTOB», yTBepkaeHHoro mnpukazoMm bamly Ne 818 or 02.09.2014,
http://isbashgu.bashedu.ru/epb/Default.aspx? papka=all types; «MeToau4eckux yKa3aHUAX IO
BBINTOJIHEHHUIO, OPOPMIICHHIO U 3aIllIUTe KBATH()UKAIMOHHBIX M KYPCOBBIX padOT IJIsi CTYIEHTOB
OHOJIOTUYECKOTO dakynbTeray
https://bashedu.ru/sites/default/files/upload/624/files/metod.ukazaniya-k-vkr.pdf.

KypcoBbie paboThl peructpupyroTcs Ha kKadenpe OMOXUMUU U OMOTEXHOJIOTUHU U CIAIOTCS
npenoasarento. [1o uroram npoBepKu KypcoBOil pabOThI U 3aIIUTHI CTYACHTY BBICTABIISIETCS
OIICHKA.

[TprmepHBIE TEMBI KypCOBOM pabOThI

. [Ipo6sieMbI coBpeMeHHOM OMO(U3UKH.

. TepMoarHAMHUYECKHE CUCTEMBI U UX TTApaMETPBHI.

. [IppumeHeHne TepMOAMHAMUKY B OMOJIOTUN

. [IpocTpancTBeHHas KoHpUryparusi OnonoIuMepOB

. Makpomorekyna - OCHOBa OpraHu3aliuy U GyHKIIMOHUPOBAHUS OMOJIOTHUECKUX CUCTEM
. Cuibl cTabmM3aIuu CTpyKTypsl OnomnonumepoB. KondopmarmonHasi moJIBM>KHOCTh OEJIKOB
. Boga kak KOMIOHEHT KHBBIX KJIETOK

. Metoasl abcopOIIMOHHOM CIEKTPOPOTOMETPUH B UCCIICIOBAHUH OMOMOJIEKYJT

. KagecTBeHHbIE M KONMYECTBEHHBIE MIOKA3aTENN OTJIOIIEHHS CBETaONOMOJIEKYIaMU

10. MadpakpacHascueKTpohoTOMETPUSB UCCIEA0BAHUN OMOMOJIEKYIT
11.®dayopecuieHTHas CIEKTPOCKOIHUS B UCCIEIOBAHUN OMOMOJIEKYIT

12. SIMP-ciekTpocKomnus B MCCIET0BAaHUU )KUBBIX CUCTEM

13. OIIP-cieKTpOCKOMUs B UCCIIE0OBAHUM KUBBIX CUCTEM

14. Bsi3koCTb OMOJIOTHYECKUX JKUJIKOCTEH.

15. CemumeHTaiss MaKpoMOJIeKyJl. YIbTpalleHTpu(pyTrupoBaHHe.

16. DnexrpodopeTndeckrne METO bl UCCIIEAOBAHIS MAKPOMOJIEKYI.

17. CoBpeMeHHbIE MPEICTABIECHUS O CTPYKTYpe MeMOpaH

18. TparcmopT BemecTB 4epe3 OMOIornIecKrue MeMOpaHHbI.

19. buosnexTpuieckue NOTeHINAIbI

20. DHIeKTPOKMHETUYECKUI MOTEHIIAT

O 0NN DN B W~

Ornucanne METOMKH OLEHUBAHUS:

Kpurepun oneHku:

[To pe3ynbraTam 3alIMThl KypCcOBOW pabOTHI BHICTABIISETCS OLIEHKA: «OTIUYHO», «XOPOILIOY,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.


http://isbashgu.bashedu.ru/epb/Default.aspx
https://bashedu.ru/sites/default/files/upload/624/files/metod.ukazaniya-k-vkr.pdf

O1eHKa «OTJIMYHOY» BHICTABIISIETCS TIPU YCIIOBUH, UTO:

paboTa BBIMOJIHEHA CAMOCTOSATEILHO, HOCUT TBOPYCCKHIA XapaKTep, BO3MOXKHO COJICPIKAHUE
AJIEMEHTOB HAYYHOW HOBH3HBI;

coOpaHn, 00001IIeH ¥ MPOAHATNU3UPOBAH JOCTATOYHBIA 00BEM JINTEPATYPHBIX HCTOYHUKOB;
MIPY HAITMCAHUH U 3aIIUTE pabOTHI CTYIEHTOM IPOJIEMOHCTPUPOBAH BHICOKUN YPOBEHB
pa3BUTHUS OOIIEKYITYPHBIX U MPOGECCHOHATHHBIX KOMIIETEHINH, TEOPETUICCKIE 3HAHUS U
HAJIMYHE PAKTUICCKUX HABBIKOB;

pabota xopo1ro opopmIiieHa ¥ CBOEBPEMEHHO TIPEJICTaBICHA Ha Kadeapy, MOTHOCTHIO
COOTBETCTBYET TPEOOBAHHSIM, MPEABSBIISIEMBIM K COJICPIKAHUIO U OPOPMIICHHIO KYPCOBBIX
pabor;

Ha 3allUTEe OCBEIICHBI BCE BOMPOCHI UCCIIC0OBAHUS, OTBETHI CTYICHTA HA BOITPOCHI
poeCCHOHATLHO TPAMOTHBI, HCYEPIIBIBAIOIINE, PE3YJIbTAThl HCCIICOBAHUS TIOIKPETUIICHBI
CTaATUCTUYCCKUMU KPUTCPHUAMU

O1eHKa «XOPOIIO» CTABUTCS, SCITH:

TEMa pa6OTBI PacKpbITa, OAHAKO BBIBOABI U PCKOMCHAAIUN HC BCCTa OPUTHUHAJIBHBI 1 / HUIJIN HE
UMEIOT MPAKTHYECKOW 3HAYUMOCTH, €CTh HETOUHOCTH TP OCBEIIEHHH OTJCILHBIX BOIIPOCOB
TEMBI;

coOpaH, 0000IICH U MPOAHAIU3UPOBAH HEOOXOIUMBIN 00BEM IICUXOJIOTHYECKOH JIUTEPaTyphI,
HO HEC 110 BCEM aCIICKTaM I/ICCJICI[yeMOfI TEMBI CACJIaHbl BBIBOIABI 1 000CHOBaHBI MMPAKTUYCCKUC
PEKOMEH 1allnH;

MIPU HAITUCAHUU U 3aIUTe Pa0OThI CTYACHTOM MPOJAEMOHCTPUPOBAH CPEIHUN YPOBEHb
pa3BUTHI OOLICKYIBTYPHBIX M MTPOGECCHOHATBHBIX KOMIICTCHIMH, HATMYHUE TEOPETHUCCKUX
3HAHUU U AO0CTAaTOYHBIX IMMPAKTUYCCKUX HABLIKOB,

paboTa CBOEBPEMEHHO IPEICTABICHA Ha KadeIpy, €CTh OT/CIbHBIC HEIOCTATKH B €€
oopmennu;

B IIpOIIeCCe 3aIIUThI pa0OThI OBUIH HETIOJHBIC OTBETHI HA BOIIPOCHI.

OreHKa «yI0BJIETBOPUTEIHHOY CTaBUTCSA, KOT/1a:

TeMa paboThl paCKphITa YaCTUYHO, HO B OCHOBHOM IPABWIILHO, JOMYIICHO MOBEPXHOCTHOE
H3JI0KCHUC OTACIIBHBIX BOIIPOCOB TCMBI;

B pa0bOTe HEJJOCTATOYHO IMOJIHO ObLIa UCIIOJIb30BaHA IICUXOJIOTHYECKast JIUTEPATYPa, BEIBOBI U
MPAKTUYECKHE PEKOMEH/IAIIMK HE OTPaXKald B JOCTATOYHOM CTENICHU COJICpKaHNEe PaOOTHI;
NIPY HAITMCAHUH U 3aIIUTE pabOTHI CTYICHTOM IPOJIEMOHCTPUPOBAH YIOBICTBOPUTEIBHBIN
YPOBEHb Pa3BUTHUS OOIIEKYIbTYPHBIX U MPOPECCHOHATBHBIX KOMIIETEHIUH, TOBEPXHOCTHBII
YPOBEHb TEOPETUYCCKUX 3HAHUHN M MPAKTUYCCKUX HABBIKOB,

paboTa CBOEBPEMEHHO TpEICTaBIeHa Ha Kadeapy, OJTHAKO HE B TIOJTHOM 00BEME TI0
COJICPYKAHUIO U / WM O(POPMIICHHIO COOTBETCTBYET MPEIBSIBIIEMBIM TPEOOBAHHSIM;

B IIPpOLECCE 3alIUThI BBIIMTYCKHHUK HEAOCTATOYHO ITOJHO U3JIOKHUII OCHOBHBIC ITOJIOKCHUA
paboThI, UCTIBITHIBAI 3aTPYAHCHUS TIPU OTBETAX HA BOIIPOCHI.

O1eHKa «HEYIOBIETBOPUTEIHLHOY» CTABUTCS, €CITH:

cojiepkaHue pabOThl HE PACKPBIBAET TEMY, BOIIPOCHI U3JI0KEHBI OECCHCTEMHO U MIOBEPXHOCTHO,
HCT aHaJIM3a MMPAKTHUYCCKOI0 MaT€purajia, OCHOBHBIC IMOJIOKCHHA U PCKOMCHAAIIMN HC UMCIOT
000CHOBaHUS,

paboTa He OpUrHHAJIbHA, OCHOBAaHA HA KOMITWJISLIMY MMyOJIUKalUi IO TEME;

[IPY HAITMCAHUM U 3aIIUTE paOOTHI CTYICHTOM MPOJIEMOHCTPUPOBAH HEYIOBJICTBOPUTEIBHBIN
YpOBEHb Pa3BUTHUS OOIIEKYIbTYPHBIX M MPOPECCHOHAIBHBIX KOMITETEHIIHIH;

30

paboTa HECBOEBPEMEHHO MpeACTaBIeHa Ha Kadeapy, He B TIOJTHOM 00bEME 10 COICPKAHUIO U
0(hOpMIICHHIO COOTBETCTBYET MPEABSABISCMBIM TPEOOBAHUSM;

Ha 3aIUTe CTYJACHT IOKa3all IIOBEPXHOCTHBIC 3HAHUS 10 UCCIICTYEMO TeMe, OTCYTCTBUE
MPEJCTaBICHHUI 00 aKTYaJIbHBIX MPOoOJIeMax Mo TeMe PadOThI, TNIOXO OTBEYA Ha BOMPOCHI.

5.YueOHO-MeTOoUYeCKOe U HH(OPMAIHOHHOE 00ecTieYeHne T CIHIIHMHbI

5.1. IlepeyeHb OCHOBHOH W AONOJHUTEIbHON y4eOHOM JINTepaTyphbl, HOOX0AMMOM 1JIs1



OCBOEHHS TUCHUIITUHBI
OcHoBHas JuTeparTypa:

1.  AwntonoB B. ®. buodusuka: yued. / B. ®. Anronos, E. K. Ko3znosa, A. M. Uepnsir. — M.:
BJIAZIOC, 2006. — 289 c.

2. Bonbkenmreiin M.B. [Dnektponnslii pecype| buodusuka : yaebHoe mocodue s crya. OUouL.
u ¢u3. pak. yH-TOB, crenl. B 001. 6uodusuku / M.B. Bonbkenmreiin .— CII06. : Jlans, 2012 .—
608 c. URL:http://e.lanbook.com/books/element.php?pll_id=3898>.

JonmosHuTEIBHAS JIUTEPATypa:

3. Huxwusn, A. buodusuka [Dnexrponnsiit pecypc] / A. Hukusn ; O. laBbinoBa .— OpenOypr
:0I'Y, 2013 .— 104 ¢. — <URL:http://biblioclub.ru/index.php?page=book&id=259291>.

4.  UoparumoB P.M.buodusuka nomumepoB : yue6. mocodbue / P. . HNbparumos, U. A.
[mupnas, B. O. lBetkoB ; baml'y .— Ya : PULl baml'VY, 2014 .— 85 c.

5. Uo6parumor P.U., Hlnupuas M.A. Manslii npaktukyMm no 6uo¢pusuke. — Ya, baml'V, -
2007. —57 c. (MmecTo XpaHeHus - Kadeapa OMOXUMHUHM B OMOTEXHOIOTHH, 20 3K3.)

6. Ilmyraxun, I'. A. buodusuka [InekrponHsiii pecypc] : yauedHoe mocodue / I'. A. Ilmyraxus,

A. TI'. Komaee .— 2-¢ wu3m., mnepepad. m gom. — CII6. : Jlawe, 2012 .— 240 c.
<URL.:http://e.lanbook.com/books/element.php?pll_id=4048>

7. Camoiinos, B.O. Meaununckas ouodusuka [DnNeKTpoHHBIN pecypc] : yueOHHK A7 BY30B /
CamoiisioB B. 0. — CIIo : CuenJlur, 2013 — 604 c.

URL:http://biblioclub.ru/index.php?page=book &id=253912&sr=1>.

5.2. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET» N
NMPOrpaMMHOI0 o0ecreyeHnsi, HeOOXOAUMBIX /IJIs1 OCBOEHMS TN CHUIIMHbI, BKJIIOYasi
npogeccuoHa bHbIe 0a3bl JaHHBIX U HHGOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. DnekrponHas oubaroTeuHas cuctema «29b bamlVy - https://elib.bashedu.ru//

2. DnekTpoHHas OuOMoTeuHas crucTemMa u3atenbcrsa «Jlanby - https://e.lanbook.com/

3. DnexkTpoHHass OuOIMOTEYHAass CUCTeMa «YHMBEpPCUTETCKas OHOIMOTeKa OHJAMH» -
https://biblioclub.ru/

4. HayuHas snexkTtpoHHas OuOnmoreka - elibrary.ru (ZOCTyn K 3JE€KTPOHHBIM Hay4YHBIM
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

5. DnexTpoHHBIH Katanor budianorexkn baml'V - http://www.bashlib.ru/catalogi/

6. Dnekrponnas oubmuoreka nuccepranuii PI'b -http://diss.rsl.ru/

7. TocynapcTBeHHast myOnu4Has Hay4HO-TeXHHUYeckas OmOnmoreka Poccum. baza maHHBIX
MEXKTYHAPOIHBIX HHIEKCOB HayuHoro nutuposanus SCOPUS - http://www.gpntb.ru.

8. T'ocymapcTBeHHass myOnu4Has HayYHO-TeXHHUYeckas OmOnmoreka Poccum. baza maHHBIX
MEKIyHAPOIHBIX MHIEKCOB Hay4dHOro mutupoBanus WebofScience - http://www.gpntb.ru

Hepeqeﬂb JIMICH3UOHHOI'0 MporpamMmmMHOro odecrmeyeHus:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot
17.06.2013 r. Jlutien3us 6eccpoyHasi.

2. Microsoft Office Standard 2013 Russian. Jloroeop Ne 114 or 12.11.2014 r. JluneH3us
OeccpoyHast.

3. Statistica Advanced for Windows v.12 English / v.10 Russian Academic. Torosop Ne 114
ot 12.11.2014 r. JIunen3us 6eccpoyHasi.

6.MarTepuajbHO-TeXHHYecKas 0a3a, HeoOXoAUMAs VISl OCYLIECTBJICHUS

00pa30BaTeILHOIO MPOIecca Mo JUCIUTLINHE

HanmeHnoBaHue ‘ Bupn 3ansTuit ‘ HaumenoBanue o60pyaoBanus,



http://e.lanbook.com/books/element.php?pl1_id=3898
https://elib.bashedu.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://www.bashlib.ru/catalogi/
http://www.gpntb.ru/
http://www.gpntb.ru/

CHeIHalIN3UPOBAHHBIX MPOrpaMMHOTO O0ecTeueHus
ayauTOpuil, KAOMHETOB,
nabopaTopuii
1 2 3

Aynutopus Ne 332 VYuebnsie ayautopun | O6opynoBaHue: yueOHas MeOeb, T0CKa,
JUIsL IPOBEICHUS MyJabTUMeARa-ipoekTop PanasonicPT-
3ansaTul geknuonHoro | LB78VE, skpan Hactennsiii Classic Norma.
TUTIA

Aynutopus Ne 232 VYyebnsie aynuropun | O6opynoBanue: yueOHas MeOenb, JOCKa,
IS IPOBEICHUS MYJIbTUMEAUA-TIPOCKTOP PanasonicPT-
3ansaTul geknuonHoro | LB78VE, skpan Hactennsiii Classic Norma.
TUTIA

Aynutopus Ne 324 VYuebnas aynmuropust | OGopynoBaHue: yuyeOHas MeOelb, J0CKa, SKpaH
JUTSL IPOBEICHUS HA IITaTUBE.
3aHATUI
CEMHHAPCKOTO THIA

Aynautopus Ne 327 VYuyeOunas aynutopusi  |O6opynoBanue: ydeOHas wmeOenb, JOCKa,
JUIs TIPOBEJICHUS IIPOEKTOP BenQMX525
3aHATUN DLP3200LmXGA13000, JKpaH Classic
cemMuHapckoro Tuna | Solution Norma HaCTCHHBIN.

Ayautopus Ne 319 VYyeOHast ayauTopust Jlaboparopust UT
JUTSI TEKYILIETO OO6opynoBanue: yueOHasi MeOeIb, T0CKa,
KOHTPOJIA U nepcoHanbHbIi KommbioTep: Intel Core i5-
MIPOMEKYTOIHOMN 3470, 3,2 I'Tw, O3V 8,00 I'b, Windows 7
aTTECTaIlUU npodeccuonanpHas x64, [13Y 360 I'6 (15 mt.)

Aynuropus Ne 331 VYyebnas ayauropust OO6opynoBanue: yueOHasi MeOeIb, T0CKa,

JUTSL TIPOBEJICHUS
IPYIIIOBBIX U

J1a00paTOPHBIN HHBEHTAPh, KOJIOPUMETP
K®K-2M mukpockon "JIOMO" Mukmen-1,

VHIMBHU1yaJIbHBIX Mopo3uiibHas kamepa Csusra 106,

KOHCYJIbTAIIUI noteHimomeTp PH-metp 340,
cnektpodoromerp CP-46, cnekrpodoTomMeTp
C®-121, repmoctar TC 1/80 CIIY,
nertpudyra OITH 3,02, mxad BHITSHKHOM
MaJIbIN.

UuranpHbii 3a51 Ne2 [Tomemenue mutst | Hayunbrit u yueOHbIM QoHIT, HaydHas

CaMOCTOATENIbHOMN nepuoanka, [1K (mono610k) — 10 mT.,

paboThI HEOTPAaHWYEHHBIN TOCTYM K JIEKTPOHHBIM b/

oOyuaroruxcs, u OBbC, xonmuyecTBO mocaqouHbIx MecT — 40

OCHAIIIEHHOE [lepeueHp JIMLIEH3MOHHOTO  IMPOTPAMMHOIO

KOMITBIOTEPHOU o0ecreyeHus:

TEXHUKON c|1. Windows 8 Russian. Windows Professional 8

BO3MOYXHOCTBIO Russian Upgrade. J[loroop Ne 104 ot

noakiroueHuss k cetw |17.06.2013 r. Jlutiensus 6eccpounast.

«aTepueT» u|2. Microsoft Office Standard 2013 Russian.

obecrnieueHreM Horosop Ne 114 or 12.11.2014 r. Jlunensus

Jnocryna K | OeccpouHast.

3JIEKTPOHHOU

UH(pOpPMAIMOHHO-

o0OpazoBaTenbHON

cpene




[Tpunoxenne Ne 1

®I'BOY BO «BAILLIKMPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»
BUOJIOT MYECKUI ®AKYJIBTET

COJEPXKAHUE PABOYEHN ITPOT PAMMBI

nucIUIUIEbl buodusuka Ha 5 cemectp
ouHasi hopMa oOydeHus

Buna pa6otsl O0LeM TUCHUIITHHBI
OO61as TpyA0eMKOCTh IUCHHUIUINHBI (3.€. / 4acOoB) 3/108
Y4eOHBIX YaCOB Ha KOHTAKTHYIO PabOTy C MPEINoIaBaTescm:
JIEKIAH 18
MIPAKTUYECKUX/ CEMHHAPCKUX
71a00paTOPHBIX 18

npyrux (TpynmoBasi, HHIUBUIyalbHasl KOHCYJIbTAIIUS M UHBIC BUJIBI
y4eOHOM e TEIILHOCTH, TPEIyCMAaTPUBAIOIIUE PA0OTy 00YJArOIIIXCS C
npenoaasaresieM) (OKP) 1,2

U3 HUX, TIPEyCMOTPEHHBIC Ha BBINOJIHEHUE KYPCOBOil paboThI /
KYpCOBOI'0O IPOEKTA -

Y4eOHBIX 4aCOB Ha CAMOCTOSITENBHYIO paboTy obyuaromuxcs (CP) 45
U3 HUX, IPETyCMOTPEHHBIE Ha BHIMOJIHEHNE KYypPCOBOI paboThI /

KyPCOBOTO TIPOEKTA 15
VY4eOHBIX YacOB Ha TIOJTOTOBKY K

sK3aMeHy/3auery/nuddepenurpoBanHomy 3adery (KoHTpob) 25,8

DOopMBI KOHTPOJIS:
Dk3aMmeH 5 cemecTp
Kypcogas pabota 5 cemectp
KonrtponbHas pabora 5 cemectp




n/n

Tema u conepxanue

dopma U3ydeHHss MATEPUAIIOB: JICKITUH,
MPAKTUYECKHUE 3aHATHS, CECMHHAPCKHE
3aHATHS, JJaOOpaTOpHBIE PaOOTHI,
caMmocTosTenbHas pabora u
TPYJIOEMKOCTb (B Yacax)

JIK [1P/CEM JIP CP

3amanus o

CaMOCTOSITEIILHOMN

pabote
CTYIICHTOB

®opMa TeKylero
KOHTPOJISI
yCIIeBaEMOCTH
(KOJIIOKBUYMBI,
KOHTPOJIbHBIE
paboTHI,
KOMITBIOTEPHBIC
TECTHI | T.II.)

2

4 5 6

8

Hcropus, npeaMmer, MeTO/Ibl,
pa3nenasl omoduzuku. bnopusnka —
HayKa 0 (U3UKO-XIMHYECKIX
mporieccax B OMOIOTHIEeCKUX
cucremax. Ilpeamer wu  3agaum
6uousuku. Mcropus pa3BuUTHs HAYKH

IloaroroBka k
TECTUPOBAHUIO

TectupoBanue

TepMonmHaMuka OHOTOTHYECKHX
NpoLeccoB

TepmonuHaMuKa (He)paBHOBECHBIX
cocrosiHui. TepMoanHamMuueckue
cucrembl. Knaccugukanusi. 3akoHbI
TEPMOJUHAMHKH. DHTAJIBIIN.
OuTponms. CBoOOTHAS] YHEPTHS.
JluneitHast u HenMHEWHAs
HepaBHOBECHAsI TEPMOINHAMHUKA.
TepmoanHaMuueckue TIOTOKH.
Teopema Ilpuroxxuna. CrannoHapHOE
COCTOSIHHE.

[TonroroBka k
KOHTPOJBHOU
pabore

Komnoksrnym

MouiekyasipHasi Ouodusuka.
MakpoMOJeKyJIbl — OCHOBA
opraHu3aiyy ¥ yHKIHOHHUPOBAHHMS
Ouosnoruueckux crpykryp. CBoiicTsa,
KoH(popManus Makpomosiekyt. CHITbI,
crabmmupyonme KoHGopMaIumo
MaKpOMOJIEKYII.

DU3NKO-XUMHUICKHE METObI
N3y4YEHUS] MaKpOMOJIEKYII.
CHeKTpOCKOIMYECKNE METO/IBL.
Ancop6rmonnas, UK,
¢roypecueHTHasICIIeKTPO(HOTOMETPHS,
KJI u JIOB-cniekrpomeTtpusi.

IloaroroBka x
TECTUPOBAHUIO

TectupoBanue




CrpykTypa 1 (yHKIHMOHMpPOBaHHE
OmnoJsiornyeckux MemoOpaH. benku u
munuael - MeMOpaH.  MogjenbHble
MeMOpaHHBIE  CHCTEMBL.  Dwu3mko-
XMMHYECKHE MEXaHNU3MBI
crabummsanun ~ MemOpan. TparcmopT
BEIIECTB yepes
MeMOpanbl.[lacCHBHBII W aKTUBHBIH
TpacmnopT JJIEKTPOJIUTOB u
HEAJIEKTPOJIUTOB. Huddyzus,
obneryennas  auddysus.  Vownas
MIPOHUIIAEMOCTh MeMOpaH.
OnekrponuddysHoe ypaBHEHHE
Hepncra-Ilnanka

IToaroroBka x
TECTUPOBAHUIO

TectupoBanue

Buonorenunanpl. uznueckre
OCHOBBI BOSHUKHOBEHHMS
OHOITOTEHIIHATIOB.
DNEKTPOXUMHUUYECKUN OTEHLIHA.
IToTeHIna Moxost ¥ MOTEHIHAI
IEWCTBUSL.

MounekysipHbIe MEXaHU3MBI
SHEPTETHUUECKOTO COTIPSKEHMUSI.
I'enepupoBanue SHEPIruu B
OHOJIOTMYECKUX cHCTEMaX.
DNEeKTPOHHO-TPAHCTIOPTHAS ETb,
OKHUCITUTEIbHOS(HOCHOPHUITHPOBAHHE.

IloxaroroBska k
TECTUPOBAHUIO

TectupoBanue

buoduszuka COKPaTUTEIbHBIX
npomeccoB. O0mas XapaKTEePHUCTHKA
MEXaHOXUMHYECKHIX IIPOLIECCOB.
OCHOBHBIE THUIIBI COKPATUTENBHBIX U
MOJBIMKHEIX cucTeM. Hewmbimeunas u
MBIIIEYHAsT IOABMKHOCTE OHOCHUCTEM.
MonexynsipHbie MeEXaHU3MBbI
COKpAaTUTEIbHBIX MPOIECCOB.

IloaroroBka x
KOHTPOJIBHON
pabore

Komnoksrnym

®doTodHOIOTHYECKHE TIPOLIECCH] B
JKUBBIX cucTremMax. OCHOBHBIC
craaui (poTOOHOIOTHIECKOTO
mporiecca. 3aKOHBI (HOTOXUMUHL.
dorodusnonorndecKue u
(OTONECTPYKTUBHBIE IPOLIECCHI.

IloaroroBka x
TECTUPOBAHUIO

TectupoBanue

Buodusuka penenunn
T'opmonanbHas penenus. OOmime

IloaroroBka x
KOHTPOJIBHON




3aKOHOMEPHOCTHU B3aUMOACHCTBUS
JIUTaHM0B ¢ penentopamu. Poss
CTPYKTYpBI IIIa3MaTHIECKON
MeMOpaHbI B TIpoLiecce Nepefadn
TOPMOHAJIBHOTO CUrHaia. Penenrop-
OIIOCPENOBAHHBIM BHYTPUKIIETOUHBIN
TpaHcnopt. [IpencraBnenus o
LUTOIIIa3MEHHO-AEPHOM
TpaHcropTe. MeTo bl HCCIeI0BaHUS
TOPMOHAJIBHBIX PELIENTOPOB.

pabore

KonnokBuym

Kypcosas padora

15

Bcero yacos:

18

18

45







