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3aBenyromnuii kadeapoit / //(/ i/ /| P.I.®apxyTanHoB

JlonoTHeHUsT ¥ U3MEHEHHS, BHECEHHBIE B pa0OYyl0 MPOrpaMMy JUCHUILIMHBI, YTBEP)KICHBI Ha
3acefaHuM  Kadeapel OMOXMMHHM UM OMOTEXHOJOTHH: OOHOBJCH TIEpEYCHh OCHOBHOU U
JIOTIOJTHUTEIIPHON y4eOHOU JIMTEpaTyphl, HECOOXOIUMOMN JIsi OCBOCHUS JUCIUILUIMHBI, TIPOTOKON No

15 ot 15 mnronsa 2018 r. : ]
A -/ - e

3aBenyromnmii kKageapoit | P.I".®apxyTauHOB

JlonoHeHUsT ¥ M3MEHEHHS, BHECEHHBIE B pabOuyyl0 MpOrpaMMmy AUCIUIUIMHBI, YTBEPXKIEHBI HA
3aceaHuK Kadeappl OMOXMMHHM U OHMOTEXHOJOTHHU: OOHOBIEHBI MpOrpaMMHOE oOecredeHue,
npodeccuoHabHBIC 0a3bl TaHHBIX U HHPOPMAIIHOHHBIC CIIPABOYHBIC CUCTEMBI, TPOTOKOJI Ne 15 ot
25 anpens 2019 r.

3aBenyromnuii kageapoit / P.I'. ®apxyTauHOB




CnMCcOK JOKYMEHTOB H MaTepHUAaJIoOB

1. IlepedyeHp IUTAHUPYEMBIX pE3YJIBTATOB OOYYEHHS TIO JUCHUIUIMHE, COOTHECCHHBIX
CIUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOSHUSI 00pa30BaTEILHOM MPOTPAMMEBI

2. Llenb ¥ MECTO AMCHMILIUHBI B CTPYKType 00pa3oBaTeNbHOM MporpaMmbl

3. Conmepxanue paboueil mporpamMmbl (00bEM AWCIUIUIMHBI, THUIIBI W BUIBI y4EOHBIX
3aHITHIA, y4eOHO-METONYECKOe 00ECIICUeHNE CaMOCTOSTEILHON padOThl 00YJAFOIIUXCS)

4. ®OH] OIICHOYHBIX CPEJICTB MO TUCITUTUINHE
4.1. TlepeueHb KOMIETCHIIMH C yKa3aHWEM OTamoB UX (opMUpOBaHUS B MpoIecce
OocBOeHHUs1 oOpa3oBarenbHOM mporpammbl. OmnucaHue TmoKa3aTened W KpPUTEPUEB
OIICHUBAHMS KOMIIETCHIIM Ha Pa3MYHBIX 3Tanax UX(OPMUPOBAHUS, OMUCAHUE IITKAJ
OIICHUBAHMS
4.2. TunoBble KOHTPOJBHBIC 3a/IaHUS WM UHbIE MaTepHalbl, HEOOXOIUMBIE ISl OLEHKU
3HAaHWW, YMEHHI, HABBIKOB U OIBITa JAEATEIbHOCTH, XapaKTEPU3YIOUIUX ITaIlbl
dbopMHUpOBaHMS KOMIIETCHIIMMA B TMPOIECCE OCBOCHUS 00pa30BaTEIBHOW MPOrPAMMBI.
MeTonudyeckue MaTepHalbl, ONMPEACISIONINe MPOIEAYPhl OICHUBAHUS 3HAHUH, YMCHHM,
HAaBBIKOB M  OMNbITa JIEATENBHOCTH, XapaKTepU3YIOUIMX dTanbl  (GopMHUpOBaHUSL
KOMIIETEHIINI
4.3. Petimune-naan oucyuniunol

5. YueOHO-MeTOmMYecKoe U HH(OPMAIIMOHHOE 00SCTICUCHNE TUCITUITITUHBI
5.1. IlepeyeHb OCHOBHOH W JTOTOJHHUTENHHONW Y4eOHOUN JTUTEpaTyphl, HEOOXOAUMOMN IS
OCBOGHUS JUCIUITITUHBI
5.2. IlepeyeHs pecypcoB WHGOPMAITMOHHO-TSIIEKOMMYHHKAITHOHHOMN ceTH «HTepHET» H
POrPaMMHOTO 00ECIICUeHUs, HEOOXOMMBIX ISl OCBOCHHUS TUCITUTUTAHBI

6. MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoauMas JIUIsl OCYIIECTBIICHUSI 00pa30BaTEIIBHOTO

nmpomnecca no JUCHUIIINHE



1. IlepeuyeHb MUIAaHHPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JMCHUIIIHHE, COOTHECEHHBIX

CILIAHMPYEMBbIMH pe3yJIbTaTaAMM 0CBOEHUsI 00pa30BaTeIbHON MPOTrpaMMbI

B pe3ynbrare ocBoeHs1 00pa30BaTeIbHOM MPOrpaMMbl 00 yUYaIOUTHIICS JT0JKEH OBJIA/IETh

CIICAYIONIMMHU Pe3yJbTaTaMu OOyUeHHUSI 10 JUCIUTUTNHE:

Pesynbrarsl 00ydeHust dopmupyemast KoMIeTeHIus (C yKa3aHueM KoJia) Ouen
OYHEI
e
cpen
cTBa
3HaHusg 3HaTh: OIIK 11 -BnageHue nprueMaMu dKCIIEPUMEHTAIbHON
~TIpHeMBI PaBOThI ¢ MUKPOOPraHU3MAMH 1 paboTHI ¢ KIIeTKaMH U KyJIbTypaMH KIETOK, (PU3HUKO-
KyJIbTypaMH KJICTOK 3YKapHOT B CTCPUJIBHBIX XUMHAYECKUMH METOAMHU HCCIIETOBAHUS
YCIOBUSIX:
MaKpOMOJIEKYJI, METOAaMH UCCIICJOBAaHUS U aHAJIM3a
- (U3HKO-XHMITIECKHE MCTOB! BHUICTCHHA H JKHMBBIX CUCTEM, MaTeMaTHYECKUMH METOJIaMH
uccie0BaHusl OMONIONINMEPOB;
00paboTKN pe3yJIbTaTOB OHOJIOTHYECKUX
- METO/Ibl CTAaTHCTHYECKOI 00paboTKK .
. HCCIIeIOBAaHMI, OCHOBAMH OHOMH)XCHEPHH,
pe3yIbTaTOB SKCIEPUMEHTA;
HEOOXOMMBIMH JUIS CO3JaHHST OMOMHKEHEPHBIX
- OCHOBBI OMOMH)KEHEPHH;
00BEKTOB.
3HaTh — METOJIbI U IPHEMBI ITPOBEACHHUS IK-1- ciocoOHOCTE CaMOCTOSATENBHO IPOBOJHUTh
TEOPETHYECKOH U HKCTIEPUMEHTATLHOM TEOPETHYECKYIO U SKCIIEPUMEHTAIBHYIO HayqHO-
HAy4YHO-UCCIIEeI0BATEILCKON pabOTHI B UCCIIeIOBATENLCKYIO paboTy B obnactu
obnactu OMOMHXEeHepUH, ONONH(POPMATHKU OHMOMH)XeHEepHH, OMOMH(POPMATHKH U CMEKHBIX
Y CMEKHBIX TUCLIUILTHH JHMCUUIUIMH, a TaKxke 0(hOpMIISITE ee B
MMChbMEHHOH opMe, U3narath B yCTHOH popme
y4acTBOBATh B Pa3lIMYHBIX (POPMax AUCKYCCHIHA
YMeTh: MPOBOAUTH UMMYHO(EPMEHTHOE OIIK 11 -BnageHueM npueMaMu
m HHE KOHIICHTPAIIUH B GHOJOTHUCCKHX .
OMPCACTICHIC KOHLCHTPAIL Guonorutec 9KCTIEPUMEHTAIBHOMN PaboThI C KIETKAMH U
mpo6ax, aHATM3UPOBATh PE3YIbTATHI
KOJIMYECTBEHHOT'O ONpe/IeNIEHUs TOPMOHOB B KyJIbTYPaMy KJIETOK, (PU3HKO-XHMHICCKUMH
KpOBH 00CIIe/lyeMbIX. YMeTh METOAMH MCCJIEN0BAHMS MAKPOMOJIEKYII, METOJAMHM
-MIOJIIEPIKUBATH NIEPEBUBAEMBIE KYJIBTYPBI; UCCIICZIOBAHNUS M aHAJIN3a KUBBIX CUCTEM,
~IPOBOJHTD TI0CEB MUKPOGHBIX KyIBTYP C MaTreMaTHYeCKUMHU METOlaMHu 00paboTKH
COOJIIOZICHHEM YCIIOBHIl CTEPHITEHOCTH; PE3yIILTATOB OUOJOTHYECKHUX MCCIIEN0BAHUIA,
- IPUMEHSTh KPUTEPUH CPAaBHEHUSI, IPOBOIUTH OCHOBaMH OMOUHXEHEPHH, HEOOXOAUMBIMH IS
KOPPEISIIUOHHBII U IUCIICPCHOHHBINA aHAIH3;
CO3/1aHUs1 OMOMH)KEHEPHBIX 0OBEKTOB.
-[0JIy4aTh FeHHO-MOAU(DHUIMPOBAHHEIC
MHUKPOOPIaHU3MBI 1 UMMOOWIIN30BaHHbIC
KJIETOYHBIE CTPYKTYPBI
YMenus

VYMmern:

- UCTIONIB30BaTh NH(OPMALNIO, 3aKITIOUCHHYIO B
0a3ax IaHHBIX MO CTPYKTYPE T€HOMOB, OCJIKOB,
peLenTopoB, FOPMOHOB;

- CO3/1aBaTh CHENNAIN3NPOBAHHBIC U

IIK-1- c1ocoOHOCTH CaMOCTOATEILHO
MIPOBOIUTH TEOPETUIECCKYIO U
JKCICPUMEHTAIBHYIO HAyYHO-
HCCIIEeIOBATENIbCKYIO paboTy B obmacTu

OronHxeHepHun, OMOMH(POPMATHKH U CMEKHBIX




o01e10cTyHbIe OMOMH(POPMAIIMOHHBIE CANTBI;
- BBLACIIATD M UCCIIEIOBATh OEIIKH, METITH B,
HYKJICHHOBBIE KUCIIOTBI;

-[0JTy4aTh MOJU(GHIUPOBAHHBIE OPTAHU3MEI C
1eJIBI0 MX MCIOJIB30BaHUS B OMOMH)KCHEPUH;
-rPaMOTHO H3J1araTh BBIBOJIBI HCCIICOBAHUN

JUCHHUIUINH, a TaKke 0QopMIIATh ee B
MMChMEHHOM (hopme, n3narath B yCTHON GopMme U

y4JacTBOBATh B PA3INIHBIX (POPMAX IUCKYCCHH

Bnanets

-METOJaMH MUKPOKJIOHAJIBHOTO Pa3sMHOKEHUS
pacTeHui

-MCTOJJaMH I/IMMO6I/IJ'II/I3aHI/II/I Q)epMeHTOB
-FI/I6pI/I,Z[OMHLIMI/I TEXHOJIOTHAMUA

-METOJIaMH1 TeHHOU WHXXCHEPHUH.

OIIK 11 -BnaneHue npueMaMu 3KCIEPUMEHTAIBHON
paboThI C KJIETKaMH U KyJIbTYpaMH KJIeTOK, pH3HKO-
XMMHUUYECKHMH METOIaMH UCCIIEA0BaHNUS
MaKpOMOJIEKYJI, METOaMH UCCIICJOBAHMS M aHAIHN3a
JKHMBBIX CUCTEM, MaTeMaTHYECKUMH METOIaMH
00pabOoTKN pe3yIbTaTOB OMOJIOTHYECKIIX
HCCIIEIOBAaHUH, OCHOBaMH OMOMH)KEHEPHH,
HEOOXOIUMBIMH JUIS CO3/IaHUS OMOMH)KEHEPHBIX

00BEKTOB.

Bnaners:

-HaBBIKaMH paboThI ¢ OMOMH(OPMALIMOHHBIMU
pecypcamu;

- (PU3UKO-XUMHYECKUMH METOJIaMU
HCCIIeI0BaHUS MAKPOMOJIEKYJI;

-METOJaMH T€HHOW HH)KCHEPUH
OMOMHKCHEPUH;

- HABBIKAaMHM HAIMCAHHS OTYETOB M BBITYCKHBIX
KBaJH(PHUKAIIMOHHBIX paboT

IK-1- criocoOHOCTH CaMOCTOSITENILHO
NPOBOJIUTH TEOPETUYECKYIO ¥ SKCIIEPUMEHTATBHYIO
Hay4YHO-HCCIIeI0BATENLCKYIO paboTy B 001acTH
OHMOMH)KEeHEepHHU, OMOMH(POPMATHKH U CMEKHBIX
JMCLUILUIMH, a TaKXKe 0pOPMIIATE €€ B HHCHbMEHHOMN
(dopme, U3IaraTh B yCTHOW (popMe 1 yIacTBOBATh B

Ppas3IuYHBIX POpMax AUCKYCCHI

2. MecTo JUCHUILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

Jucuumimza «brnoXuMus TOpMOHOB U MOJIEKYJIIPHBIE MEXAaHU3MBbl BHYTPUKJIETOUHOU
CUTHAJIM3aL» OTHOCUTCSA K BApUaTUBHONYACTH.

JucuuruinHa u3ydaercst Ha 4 Kypcee B8 cemectpe, 3a4er.

Jlj1 OCBOEHHUS JUCIUILIMHBI HEOOXOIMMbI KOMITETEHIIUH, C(HOPMHUPOBAHHBIE B paMKax
U3yUYEHHS CIETYIONMX AUCHUIUINH: GU3UKU, XUMUU, OMOXUMHMHU U OMO(DU3UKH.

[Mempro Kypca  sBISIETCA

OCMBICJICHUC

CTYACHTaMU OCHOBHBIX

TOCTUKEHUU

9HJIOKPUHOJIOTHH U MOJIEKYJISIpHONU OMOJIOTHH.

BocnurarensHoe 3HaueHne Kypca «buoXUMUsS TOPMOHOB M MOJIEKYJIIPHBIE MEXaHU3MbI
BHYTPUKJIETOYHOM CHUTHAU3al[MM» CBSI3aHO C €ro poibid B (OPMUPOBAHMM HAYYHOT'O
MHUPOBO33pEHUS, TI03HABATEIbHON aKTUBHOCTHU CTYJIEHTOB, C PACCMOTPEHHEM ITHUECKUX AaclEeKTOB
NPOBE/IEHUSI COBPEMEHHBIX OHOJOTHUECKUX MCCIEOBAHUN U HCIIOJIB30BaHUEM JIOCTHIKEHUH
COBPEMEHHOM HayKH.

W3yueHune IUCHMILIMHBI MPOBOAMTCA B paMKaX OCHOBHOM 0Opa30BaTEeNbHOW MPOrpamMMbl
MOJITOTOBKH  CIICIUAIIMCTOB 10 HamparieHuto  moarotoBku - 06.05.01 Buowmkenepus wu
OuomHpOpMaTUKa, W HANpaBIEHO Ha TMOATOTOBKY OOyYaromUXcs K IMPOU3BOJCTBEHHO-
TEXHOJIOTMYECKOM, OpraHNU3allHOHHO-YIIPABIECHYECKOH, MPOEKTHON M HAYYHO-HCCIIEN0BATENbCKON
JEATENBHOCTH.

B xone wu3ydeHMs] IUCHUIUIMHBICTYAEHTHI JOJDKHBI TMOJYYMTh 3HAHWS 1O  pasjenam
MEIUIUHCKONW OMOXUMMH, CBSI3aHHBIM C OMOXHMMHEH ropMOHOB. CTyIEHTHI JIOJKHBI MPHOOpecTH
MPAKTUYECKHE HaBBIKUM JUIsI paboThl ¢ MpudbopaMu U 00OpYyIOBaHHEM, HCIOJIb3YEMBIMU B
pa3IMYHBIX OTpacCisIX HayKM M INPOU3BOACTBA.3HaTh. - [IpMHIMNBI OpraHuM3anMM SHIAOKPUHHOU
cuctembl. EMMHCTBO Helpo-sHAOKpuHHONWperynsauun.[I[pu3Haku ropMOHOB U MX KJIaCCHU(PUKAIHUIO;



BropuuHbie moCpeAHUKY IEHCTBUS TOPMOHOB U CBSI3aHHBIE C HUMHU ()EPMEHTHBIC CUCTEMBI

Bunsl 3¢ dekropHBIX MOJEKYI.ATOHUCTHI W aHTarOHHCTBI TOPMOHOB. YMETh:NIPOBOJIUTH
KOJIMYECTBEHHOE ONPE/IEIICHUE TOPMOHOB METOIOM UMMYHO(GEPMEHTHOTO aHAIN3a, AaHATTU3UPOBATh
pe3yJbThl KOJMYECTBECHHOTO ONpEACTICHUS TOPMOHOB B KpOBH oOcCieyeMbIX. Biajgers: MeTogamu
KOJIMYECTBEHHOTO OMPEJICIICHUsI OCHOBHBIX TOPMOHOB OpraHM3Ma 4YeJOBEKa, a TaKKe HEKOTOPBIX
MeTabOoJUTOB (HAIPUMED, TITFOKO3HI).

3. Coaep:xanue padoyeii nporpamMmbl (00beM JUCHUILINHBL, TUIIBI M BUIBI y4€0HBIX
3aHATHI, yUeOHO-MeToAuYecKoe o0ecneyeHrue caMoCTOSITeIbHOH PadoThl
o0y4aromuxcs)

Conepxanne paboueii mporpaMMel peactapieHo B [Ipumnoxennn Ne 1.

4, DoHJ OLIEHOYHBIX CpEaCTB 10 JMCHUIIJINHE

4.1. llepeuyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB UX ()OPMUPOBAHUS B MPOLECCE OCBOCHUS
o0pa3oBaTte/ibHOI nporpaMMbl. Onucanue nNoKa3zarese 1 KpuTepueB OLlCHUBAHUA
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONTUCAHUE IIKAJI OLlEHUBAHUS

OIIK-11- BnageHue npueMamMu 3KCIEPUMEHTAIBHON pabOThI ¢ KJIIETKaMU U KyJIbTypaMu

KIICTOK, (1)I/I3I/IKO'XI/IMI/IIICCKI/IMI/I METOdaMH1 UCCIICAOBAHUA MAKPOMOJICKYJI, MECTOJAaMU

HCCICOOBAaHUA U aHAJIM3a ) XKUBBIX CUCTEM, MAaTCEMAaTUYCCKUMH MCTOAaMH 06pa6OTKI/I PE3YIbTAaTOB

OMOJOrNYECKUX UCCIIEJOBAaHUM, OCHOBaMU OMOMH)KEHEPUH, HEOOXOAUMBIMHU ISl CO3/IaHUS

OMOMH)KCHEPHBIX 00BEKTOB

Otan [Tnanupyemsle pe3yabTaTsl 00yUeHUs Kpurepun onieHnBaHus pe3yabTaTOB 00yUCHHS
(ypoBeHs) (ToKa3areny JOCTHXEHUsS 33JaHHOTO YPOBHS
OCBOCHHS OCBOCHHSI KOMITCTCHIIH) 2 («He 3auteHo») 3 («3auTeHO)
KOMITETEHIINN
IlepBbiii 5Tan | 3HaThb NPUHLMIBI KJIETOYHOM OpraHU3alUU
(ypoBeHb) OMOIOTHYECKHX OOBEKTOB, OMO(PHU3MUSCKUX U

MeMOpaHHBIX
MEXaHH3MOB

OHMOXMMHYECKUX OCHOB,
MPOILIECCOB M MOJEKYJISIPHBIX
JKU3HEACATEIIBHOCTH,

O0BeM BIIafCHUSA

HaBBIKaMH OT 60

no 110 6amios ot
TpeOyeMBbIX

OO0beM BI1aJIEHUS HAaBBIKAMU
Ha 59 u HUKe 0AIIOB OT
TpeOyeMBbIX

Bropoii 3ran
(ypoBeHb)

YMeTb NpUMEHSTh METOABI MaTEMaTHIECKOTO
aHa/lM3a U MOJAEINPOBAHUS, TEOPETUIECKOTO U
9KCIEPUMEHTAIBHOTO UCCIICTOBAHS
YMeTbaHAIN3UPOBATh PE3yIbTATHI
UCCJIEJOBAaHMH C TIOMOILBIO METOA0B
MaTeMaTHYeCKOro aHalli3a U MOJICIUPOBAHMS,
TEOPETHYECKOT0 U IKCIIEPUMEHTAIBHOTO
HCCIIeIOBaHUS

O0BeM BIIaAECHUSA

HaBBIKamMHu oT 60

1o 110 6amnos ot
TpeOyeMBbIX

OO0beM BIIaJIEHUS HaBLIKAMU
Ha 59 u HUXKe 0aJLIOB OT
TpeOyeMBbIX




Tpernii aTan
(ypoBeHb)

Bnanets NOHATUIHBIM M TEPMHHOJIOTUYECKUM
annapaToM HaBBIKAMHU BBISBICHHS
B3aMO/ICHCTBHUSI TOPMOHOB Ha
BHYTPHKJIETOYHOM M OPTaHU3MEHHOM YPOBHE, 1
HaBbIKAMHU pa3pabOTKH CTPATETUH
KOMITCHCAIINN SHIOKPHUHHBIX HapyLIICHUH.

O0BeM BIIafIEHNs HABBIKAMU
Ha 59 u HIKe 0aJUIOB OT
TpeOyeMbIX

O0BeM BIIaZECHUS

HaBbIKamMu oT 60

no 110 6amos ot
TpeOyeMBbIX

IIK -1 - cnocoOHOCTh CaMOCTOATEIBHO MTPOBOAUTH TEOPETUUECKYIO U

HKCIEPUMEHTAIBHYIO HAyYHO-UCCIIEA0BATEIBCKYIO paboTy B 006JacT OMOMH)KEHEPHUH,

OMOMH(OPMATUKU M CMEXHBIX JUCIUILINH, a TaKKe 0(hOPMIIATE €€ B MUCbMEHHOM (hopme,

U3JIarath B yCTHOM (pOpMeE U y4acTBOBATh B PA3IMYHBIX PopMaxX JUCKYCCUN

OTan
(ypoBeHb)
OCBOEHUS

KOMIIETEHI[AN

[Tnmanupyemble pe3yIbTaThl

Kpurepun onieHHBaHHS pe3yabTaTOB 00yUCHHUS

o0yueHus
(mokaszaTenu AJOCTHKEHUS
3aJJaHHOTO YPOBHSI OCBOCHHS
KOMIIETCHIIUH)

2 («He 3auteHO»)

3 («3auTeHO»)

Ilepsslii 3Tan
(ypoBeHb)

3HaTh NPUHLIHUIIBE PaOOTHI B
NPUHLUIIBI OpTaHU3ALUH
padOThI KITMHHUYECKOU
71a00paTOPHUU ¥ OCHOBHBIE
METO/IBI ONPE/ICIICHUS
KOHIICHTPAI[NX TOPMOHOB B
OmonpoOdax.

O0bBeM BiIafieHNsT HABBIKAMU
Ha 59 u HMKe OaJUIOB OT
TpeOyeMBIX

O0BeM BiIafeHNsT HABBIKAMU
ot 60 mo 110 6amroB oT
TpeOyeMBIX

Bropoii sTan YMeTbpoBOAUTH

(ypoBeHb) oTIpelieTICHUE O0beM BraseHus HaBpIkaMu |  OOBeM BIaJCHUsI HABBIKAMHU
TOPMOHAJIBHOTO CTaTyca Ha 59 u HIKe 6aIIOB OT ot 60 o 110 6amnoB ot
oOcnemyemMoro. TpeOyeMBbIX TpeOyeMBbIX

Tperuii 3Tan Buagers

(ypoBeHb)

NpUEeMaMHU BbISIBICHUS
SHJOKPUHHBIX HAPYILIECHUH
Ha OCHOBE aHaJM3a
KIMHUYECKHUX IPOSBICHUH U
pe3yJabTaToB
KOJIMYECTBEHHOT'O
OIIpeieNICHNs] TOPMOHOB B
npobax.

O0beM BiIageHNs HABBIKAMU
Ha 59 u HbKe 0aIJI0B OT
TpeOyeMBbIX

O0beM BiIafeHNsT HABBIKAMU
ot 60 mo 110 6amIoB OT
TpeOyeMBbIX

Kputepusimu orieHHBaHMS SBISIOTCA Oallibl, KOTOPHIE BBICTABISIIOTCS MPEMOaBaTesieM 3a
NEeSTeIbHOCTH  (OLIEHOYHBIE CpeJICTBA) IO MTOraM U3Yy4eHHUs Moaylied (pa3aesoB
JTUCITUTIIMHBI ), IEPEYUCICHHBIX B PEUTHHT-TUTAHE TUCIUILIUHEI (0715 3auema: TeKYIIH KOHTPOIb —
MakcumMyMm 80 OaitoB; pyOeKHBIM KOHTPOJIb — MakCUMyM 20 0ajuioB, MOOIIPUTENbHBIC OAJIIBI —

BUEI

makcumyMm 10).
[Tporpamma qUCHMIUIMHBI BKJIFOYAET 3 MOTYJIS

Monyns 1 — Knaccudukaiius TOpMOHOB,

Monyns 2 —MoueKynsipHble MEXaHU3MBI IEUCTBUS TOPMOHOB;
Monyns 3 — Knuaudeckast 3HIJOKPUHOJIOTHS
W3ydeHue Teopuu 1 NpuoOpeTeHrne NPAKTUUYECKUX HaBBIKOB, COOTBETCTBYIOIIUX KaXI0MY

MOIYJIFO, BHOCUT CBOM BKJIaJ B (I)OpMI/IpOBaHI/IC O6H_[erO(1)CCCI/IOHaHBHBIX n HpO(l)CCCI/IOHaJ'IBHBIX

KOMIIETECHITHH.




W3ydeHune kaxxaoro paszaena (MOays) TUCIUIUIMHEI 3aBEPIIaeTCs pyOeKHBIM KOHTPOJIEM B BHJIC
TeCTHUPOBAHUS.

KonmdaecTBo 3a1anuii B TECTE€ KPATHO YUCITY KOMITIETCHIIUH, (JOPMUPYEMBIX B XO/I€ U3YICHHUS
JTUCIUTIINHBI (KPaTHO JABYM).

Ha omnenky crenenn chOpMHPOBAHHOCTH KaXI0H KOMIIETCHIIUU IPH PYOSI)KHOM KOHTPOJIC
oTBOAUTCS HE MeHee 10 BompocoB Tecta. YKcio npaBuiibHbIX OTBETOB OT 45 10 59%
COOTBETCTBYET HAYaIbHOMY (TIOPOTOBOMY) YPOBHIO OBJIaJICHUSI KoMIeTeHuei, ot 60 1o 79 % -
6azoBomMy ypoBHI0, oT 80 10 100 % - noBbIIeHHOMY (IIPOJIBUHYTOMY) YPOBHIO CPOPMHUPOBAHHOCTHU
KOMTICTCHITHH.

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIe MAaTEePHUAJIbI, HEO0OX0AUMbIE VISl OLlEHKHU
3HAHMA, YMEHHUIi, HABHIKOB U ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
(popMupoBaHus KoMIEeTeHIIM B IIpolecce 0CBOCHUS 00pa30BaTeIbLHOI POrPaAMMBbI.
MeToauyeckne MaTepuaJibl, onpeaeJsonye Npoueaypbl OlleHMBAHUS 3HAHUI, yMEHHH,
HABBIKOB H ONBITA JIeSITeJILHOCTH, XaPAKTePU3YIOIIMX 3TaNbl GopMUpoOBaHUS

KOMIIeTeHIUI
PesynbTathl 00yueHust dopMmupyemasi KOMIETEHIIUA (C YKa3aHHEM KOJia) OneHOYHBIE
cpelcTBa
3HaTh: OIIK 11 -BnageHue npueMaMu KonTtponsHas
9KCIIEPUMEHTAIILHOM PabOThI C KIETKAMU U pagora,
-IpUeMBI paboTHI C P p BricTynnenue Ha
MHKPOOPTaHU3MaMH U KYyJIbTypaMH KYJIBTYPaMH KJIETOK, (PH3NKO-XUMUUECKUMU ceMuHape,
KJICTOK 3YKapUuOT B CTCPUIIBHBIX TCCTI/IpOBaHI/Ie
METO/IaMH U BaHHsI MAaKPOMOJIEK
VCIOBHAX: eToza cclie1oBa aKpOMOJIEKY,
METO/IaMH MCCIICAOBAHMUS U aHAIN3a JKHUBBIX
- (PM3UKO-XMMHYECKHE METOBI
BBLICJICHHUS U MCCIIEI0BAHMIS CHCTEM, MaTEMaTHIECKUMH METOJaMH 00paboTKH
OuonoMepoB; PE3yIILTATOB OUOJOTHYECKUX MCCIIEN0OBAHUM,
- METO/IbI CTATHCTHYECKOH 00pabOTKN | OCHOBaMHU OMOMHIKEHEPUH, HEOOXOIUMBIMH ISt
pe3yIbTaTOB IKCIEPUMEHTA;
CO3/1aHMsI OMOMH)KEHEPHBIX 00BEKTOB.
- OCHOBBI OMOMH)XEHEPHH;
KonTtponsHas
3HaTh — METO/IbI U IPHEMBI IIK-1- ciocoGHOCTH CaMOCTOSATENIBHO
paborta,
MPOBEICHUS TEOPETHIECKON U MIPOBOJIUTH TEOPETUIECKYIO 1 Beictyruienne Ha
. ceMuHape,
9KCIEPUMEHTAILHOM Hay4HO- 9KCTIEPUMEHTAIBHYIO HayYHO-
TectupoBanue
HCCIIEI0BATEIbCKON paboThI B HCCIeI0BaTENbCKYI0 paboTy B o0macTn
o0acTi OMOWHKEHEPHUH, OMOMHXEeHEePHH, OHOMH(OPMATHKHI H CMEKHBIX
O6MOMH(POPMATHKU 1 CMEXKHBIX JMCUUIUIMH, a TaKke 0OpMIISITh ee B
JIUCLUIUIAH MUChbMEHHOU (hopMe, u3jaraTh B yCTHOH Gopme
Y y4acTBOBATh B PA3IMYHBIX GopMax
JIMCKYCCHUI




VYMmenus

YMeTh: IpOBOJIUTH
MMMYHO(DEPMEHTHOE OTIpeIeTICHIE
KOHIICHTPAIIUU B OMOJIOTHYECKUX
npo0ax, aHATM3UPOBATH PE3YIBTATHI
KOJIMYECTBEHHOTO OTPEACTICHIUS
TOPMOHOB B KPOBHU 00CIIETyEeMBIX.
Ymerh

-TIOJIAEPKUBATH [IEPEBUBAEMBIC
KyJIbTYPBI;

-IIPOBOJIUTH ITOCEB MUKPOOHBIX
KyJIBTYp C COOJIIOICHHEM YCIIOBUH
CTEPUIIBHOCTH;

- IPUMEHATh KPUTEPUH CPAaBHEHUS,
MPOBOAUTH KOPPEISAOHHBIN U
JUCTIEPCUOHHBIN aHaIN3;

-TI0JTy9aTh TeHHO-
MOIU(PHUIIHPOBAHHBIE
MHUKPOOPTaHU3MBI U
MMMOOUIN30BaHHBIC KIICTOYHBIC

CTPYKTYPBI

OIIK 11 -BnageHueM npueMaMu
9KCTIEPUMEHTAILHON PabOTHI € KIETKAMHU U
KyJIbTYpaMH KJIE€TOK, (PH3NKO-XUMHUUECKUMHU
METO/IaMH HCCIIEAOBAHUS MaKPOMOJIEKY,
METO/IaMH MCCIICAOBAHNUS M aHAIN3a JKHUBBIX
CHCTEM, MaTEeMaTHYECKUMH METOJIaMU 00pabOTKH
Pe3yNIbTaToOB OMOJIOTMYECKUX UCCIIECAOBAHUM,
OCHOBaMH OMOWH)KEHEPUH, HEOOXOAMMBIMHU JIJIS

CO31aHUsA 61/101/1H>1<eHep HEIX 0OBEKTOB.

YMeTh:

- UCTIOJIL30BaTh HH(OPMAIIHIO,
3aKJIIOUCHHYIO B 0a3aX JIaHHBIX 110
CTPYKTYpE T€HOMOB, OCJIKOB,
PELenTopOB, TOPMOHOB;

- CO3/1aBaTh CICIUAIN3UPOBAHHEIC U
00IIeTOCTYITHBIE
OoronH(pOPMAITHOHHBIC CAUTHI;

- BRIIEIATE U HCCIIE0BAThL OEJIKY,
METTH/Ibl, HyKJICMHOBBIE KUCIOTHI;
-M0JTy4aTh MOTU(UIIHPOBAHHBIC
OPraHU3MBI C LENbI0 X
UCIIOIb30BaHUs B OHOMHKCHEPHUH,
-rPaMOTHO U3JIaraTh BHIBOIBI
HCCIeJOBaHUM

IK-1- ctocoGHOCTh CaMOCTOSTEBEHO
MPOBOAUTH TEOPETHIECKYIO U
IKCIIEPUMEHTAIbHYIO HAyIHO-
HCCIICOBATEIBCKYI0 pPaboTy B 007aCTH
OuouH)XeHepHH, OMOMH(POPMATHKH U CMEKHBIX
JTUCHHUIUINH, a TaKke 0hOpMIIATh e€ B
MUCBMEHHOU (hopMe, U3Iarath B yCTHOH popme
Y y4acTBOBATh B Pa3IHUYHbBIX opMax

JUCKYCCHI

Bnaners

-METOIaMH MUKPOKJIOHAIBHOTO
Pa3MHOXCHUS PaCTCHUH

-METOIaMH HUMMOOUITU3AIINT
hepmeHTOB

-FI/I6pI/II[0MHI)IMI/I TCXHOJIOTHAMMU

-MCTOJJaMH TeHHOI HWHIXCHCPUU.

OIIK 11 -BnageHue npueMaMu
SKCIEPUMEHTAIBHON PabOTHI C KJICTKAMH U
KyJbTypaMy KIJIETOK, (PU3UKO-XUMHYECKUMHU
METOJaMHU HCCIIEI0BAHHs MAKPOMOJIEKYIL,
METO/IaMH MCCIICAOBAHMUS U aHAJIN3a JKUBBIX
CHCTEM, MaTEeMaTHYECKUMH METOJaMH 00pabOoTKH
Pe3yJIbTaToOB OMOJIOTHYECKUX HUCCIIEAOBAHNUH,
OCHOBaMH OMOWH)KEHEPHH, HEOOXOAMMBIMHU JIJIS

CO3/1aHMsI OMOMH)KEHEPHBIX OOBEKTOB.

KonTtponbHas
pabora,
BricTynnenue Ha
ceMuHape,
TectupoBaHue




Bnanenwns
(HaBBIKY /
OTIBIT
ZeSITeTTHHOC
TH)

Banets:

-HaBBIKaMH paboTEHI ¢
OronH(pOPMaIOHHBIME PeCypcaMu;
- PM3HKO-XUMUYECKUMH METOIaMHU
HCCIIeIOBAaHUS MaKPOMOJIEKYJT;
-METOJaMH T'€HHOH HH)KCHEPUH
OMOMHKCHEPHH;

- HaBBIKAMH HAITUCaHHS OTYETOB U
BBIITYCKHBIX KBATU(UKAITMOHHBIX
pabot

ITK-1- criocoGHOCT CaMOCTOSITEIILHO
HPOBOJHTH TEOPETHUYECKYIO H SKCIIEPUMEHTAIBHYIO
HAyYHO-HCCIIEJOBATENECKYIO paboTy B 00IacTn
OnomHKeHepHH, OMOMH(OPMATHKH H CMEKHBIX
JMCLUIUIMH, a TaKXKe 0pOPMIIATE €¢ B IHCHbMEHHOM
(dopme, Uznarats B yCTHOH (hopMe M y4acTBOBAThH B

pa3IuuHBIX OpMax TUCKYCCHH

3HaTh: OIIK 11 -BnageHue npueMaMu KonTtponsHas
9KCTIEPUMEHTAILHOM PabOThI C KICTKAMU U padora,
-TIpHeMbl paboOTHI C p p BericTyruienue Ha
MHKPOOPTaHU3MaMH U KYyJIbTypaMH KYJIbTYPaMH KJIETOK, (PH3NKO-XUMHUUECKUMHU ceMuHape,
KJICTOK 3YKapUOT B CTCPUJTIbHBIX TeCTI/IpOBaHI/Ie
) METO/IaMH HCCIIEAOBAHUS MaKPOMOJIEKY,
YCIOBUSIX:
METO/IaMH MCCIICAOBAHMUS U aHAIN3a JKUBBIX
- (PM3UKO-XMMHYECKHE METOBI
BBLICICHHUS U MCCIIE0BAHMIS CHCTEM, MaTEMaTHIECKUMH METOJaMH 00paboTKH
OuonoMepoB; PE3yIILTATOB OHUOJOTHYECKUX MCCIIENOBAHUM,
- METO/IbI CTATHCTHYECKOH 00pabOTKN | OCHOBaMHU OHMOMHIKEHEPUH, HEOOXOJUMBIMU IS
pe3yIbTaTOB SKCIEPUMEHTA;
CO3/1aHMsI OMOMH)KEHEPHBIX 00OBEKTOB.
- OCHOBBI OMOMH)XEHEPHH;
KonTtponbHas
Brnanets: IIK-1- crtocoGHOCTE CaMOCTOSTEIIHHO P
paborta,
MIPOBOJIUTH TEOPETUIECKYIO M SKCIICPUMEHTANBHYI0 | BhIcTynnenne Ha
-HaBBIKaMH PaOOTHI C
OromH(pOPMAaITMOHHBIMHU pECYpCcaMu; HAYYHO-HCCIIEJOBATEILCKYIO paboTy B 00IacTn ceMuHape,
pMall pecyp ’ yi yiop y TectupoBanue

- (PU3UKO-XUMHYECKUMH METOJIaMU
HCCIIeIOBAaHUS MAKPOMOJIEKYJI;
-METOIaM¥ T€HHOMN HH)XEHEPHUHU U
OMOMHKEHEPHH;

- HaBBbIKAMH HAITUCAHHS OTYETOB U
BBIITYCKHBIX KBATM(UKAIUOHHBIX
pabot

OuoUH)XeHepHUH, OMOMH(POPMATHKH U CMEKHBIX
JUCUUIUIMH, a TaKke 0(QOPMILITH €€ B TMCbMEHHOM
(dopme, uziarath B yCTHOH (hopMe U y4acTBOBATh B

pas3uuHbIX (OopMax JAUCKYCCHI

4.3.

Peitmunz-nnan oucuyunnunsl

PeiTuHr—Iian JUCIUIIIIMHBL MMPEACTABJICH B ITPUIIOKCHUN 2.

OcBoeHue JAUCHUILNIMHBI ITIPOBOAUTCS B XOAC JICKIMOHHOT'O KypCa, IMPAKTHUICCKUX

3aHATUH U BHanHHTOpHOﬁ CaMOCTOSITEILHOMI pa6OTBI CTYACHTOB.

BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHaA pa60Ta OCYHICCTBJIISACTCA B CIICAYIOIINUX (I)OpMaXI

1. moaroToBka K 1a0OpaTOpHBIM paboTaM U 3amuTaM JabopaTOpHBIX padoT;

2. CaMOCTOSITEILHOE H3YUYCHUC TCOPECTHYCCKOIO Mar€pualia IpH TIMOATIOTOBKE K

KOHTPOJIbHBIM pa60TaM, TCCTUPOBAHNIO U KOJUIOKBUYMaM.

3. MMOATOTOBKA K UTOTOBOMY KOHTPOJIHO.

[TonroroBky ¥ npoBeneHue 1a00paTOPHBIX PabOT ClIelyeT B COOTBETCTBUU C

METOJIMYECKUMH YKa3aHusMH 1o aucuurinie (["apunosa M.U. buoxumus ropMOHOB.
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Meroanueckue ykazanus. PUHI] bamlV-2005.-120 C.) CamocrositenpHas padboTa mo

MOATOTOBKEC K UTOITOBOMY KOHTPOJIKO — 3K3aMCHY NPOBOJUTCS 110 TpOTpaMMe JUCHUIIIINHBI.

HporpaMMa AUCHHUITIIMHBI

[IpyHuunel  OpraHu3alMyM  S3HIAOKPUHHOM CUCTEMBbl. EIMHCTBO  HEHWpO-3HAOKPHUHHOU

PETYJIALHNN.

B3anMozeincTBrue HEHPOIHIOKPUHHON M1 UMMYHHOU CUCTEM

[Tpr3HaKu TOPMOHOB U UX KJIACCU(PUKALIUS

BuyTpukierouHble MEXaHU3MBbI IEHCTBUS TOPMOHOB 1 Tpyminbl

BHyTpuKIIeTOUHBIE MEXaHU3MBI JE€HCTBUS TOPMOHOB 2 TPYIIIIBI

Bropuunble mocpeTHUKY IEHCTBHSI TOPMOHOB U CBSI3aHHBIE ¢ HUMH (DEPMEHTHBIE CHCTEMBI
O-aZIpeH3PIUYECKHE PELENTOPbl M BHYTPUKIETOUHBIE COOBITHS, CIICAYIOIINE 3a UX aKTUBALUEH.
B-agpeHspruyeckue peLenTopbl U BHYTPUKIETOUHBIE COOBITHS , CIEIYIOIIME 3a UX AKTHUBALIUEH.
Knaccudukanus, ctpykTypa u GyHKINUU J-O€TIKOB .

Bunst 3¢ hekTopHBIX MOTEKYII.

-AM® u n-I'M® kak BropuyHbI€ IOCPEAHUKHI

Posib MOHOB KaJblMsl BO BHYTPUKJIETOUHON niepeaaye nHPOPMALTT, KaIbMOYJIHH,

NO kak BTOPHUYHBIA MECCEHIKED,

ATOHHUCTBI ¥ aHTarOHUCTHI TOPMOHOB.

I'opMOHBI, IUTOKHHBI, HELPOMEINATOPHI, HEUPOMOIYJIATOPHI

I"'opmoHBI runoTanamyca

I'opmons! anenorunodusa( 1 rpymma).

I'opmons! aneHorunodusa( 2 rpymmna).
["opmonb! Heliporunodusa
I'opmons! afeHorunodusa . (MenTUAbI ceMecTBa IPOOITMOMETaHOKOPTHHA
['opMOHBI TOKEITYAOYHOM JKEIIE3BI.

brocuHTE3 TOPMOHOB MOIKETYJOUHOU KEJIE3bI
buonoruueckoe nefictBue nHCyrHa. MHCyIMH3aBUCHMBbIE U HE3aBUCUMBbIE TKAHU

[Copmowsbl, poactBernbie HHCYIHHY (MDP-1 u UDP-2).

BnusHue uHCcynuHa ¥ MHCYIUMHNONOOHBIX (akTopoB (UDP-1 u UDP-2) Ha kneToyHoe neneHHe.
Tupo3nHKMHA3HAs! AKTUBHOCTB UX PELIENTOPOB.

CrtpykTypa, cekperus 1 MEXaHU3M ACUCTBUS INIFOKOTOHA

["opMOHBI Kenya0YHO-KUIIeYHoTo TpakTa. Kinaccuduxamnus, crpykrypa, ouonorudeckue 3¢GeKTb
Y MEXaHU3M JEHCTBUS.

CtpyKTypa, ceKperus 1 MeEXaHu3M JeHCTBHsI cOMaTOCTaTHHA

buonoruueckue 3¢ppexTsl 1 MEXaHU3M 1EHCTBHSI TUPEOUIHBIX TOPMOHOB

["opMOHBI MO3rOBOIO BELIECTBA HAIIOYEUHHUKOB.

XuMHUecKasi CTpYKTypa U OMOCUHTE3 KaTeX0JIaMUHOB

brnonornueckoe nelicTBHE KaTEXOJIaMIHOB.

["opMOHBI KITyOOUKOBOI 30HBI KOPBI HA/AMTOYEYHUKOB

['moxokopTukouibl. buonoruueckue 3¢ HekTsl, MEXaHU3M JAeHCTBUSI, OMOCHHTES

Perymauuss OuocuHTe3a Koptuzona. CyTOYHBIH pPUTM CEKpelUH KOpTHU30ia U  (aKTOpH,
MOJIyJIUPYIOIIUE €TO.

[TepmuccuBHOE I€MCTBHE TITIOKOKOPTUKOUAOB B OTHOIIEHWH TOPMOHA POCTA U IPYTHX TOPMOHOB.
AHJIpOTeHbI KOPbl HAJIIIOUYEYHUKOB

Amnabonudeckoe eicTBre aHIporeHoB. CHHTETHYECKUE aHAIOTH aHAPOTCHOB.
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MexaHu3mbl JEHCTBUS TOPMOHOB SIMYHMKOB (OIOCPENOBAHHBIM PELENTOPOM U HE3aBUCHMBIN OT
peuenTopa.
Perynsauus cuHTe3a CTEpOUIHBIX TOPMOHOB HAIIIOYEYHUKOB
I'opmoHBI, perynupyromnine MeTadoJIu3M Kalblus
["opmons! snndu3a.

DHJOKpUHHASA CHCTEMa U €€ peryisaTopHbie ¢usnomornyeckue (yHkuuu. Ilousarue
«BHYTPEHHSSI CEKPELUA» U KTOPMOHY.

OcHOBHBIE CBOICTBa TOpMOHA. APXUTEKTOHMKA W (YHKIUU SHIOKPUHHOW CHCTEMBI
MO3BOHOYHBIX U OECIIO3BOHOYHBIX.

DBOJIIOLMS YHIOKPUHHON CUCTEMBI.

['naBHBIE 3HAOKPUHHBIE YKEJIE€3bl IO3BOHOUHBIX U CEKPETUPYEMbIE MU FOPMOHBI: TOHAJIbI
U II0JIOBBIE TOPMOHBI; KOpa HAJINOYEYHUKOB M  KOPTHUKOCTEpPOUIbl (TJIIOKO U
MUHEPaTOKOPTUKOUIBI );
[[uToBUAHBIC KeJI€3bl U MAPATTOPMOH; YIbTUMOOPOHXHANbHBIE KIIETKU U KaJIbIIUTOHUH
OcTpOBKOBBINM amnmapaTr IOJKEIyAOUYHOM XKeJe3bl U €ro TOPMOHBI (MHCYJIHH, IJIFOKAaroH,
CEKpETHH, COMaTOCTaTHH);
OHTEpPUHOBAsA CUCTEMA; TUMYC U €r0 TOPMOHBI (TUMO3UHBI, TUMOIIO3TUHBI U JIpyTHUE);
I'unodus u ropmonsl nepenneit, cpeaneit u 3anneit poneit (JII, ®CI°, AKTI, nunorponus,
TTK, CTT', nponaktur, MCI', Ba3onpeccrH U OKCHTOIIUH);
['unoranamyc,penu3uHrGakTopsl (JIMOCPUIUHBI M CTATUHBI); OHNUPU3 U MEJATOHHH;
SHIOKpPUHHAsA (PYHKIUS MEUYCHHU U MOYEK; YHIOKPUHHBIC (YHKIIUH TIALECHTHI.
@opMbl B3aUMOJEUCTBUS HEPBHOM M DHHIOKPUHHOW CHCTEM. XHMHUYECKas CTPYKTypa
TOPMOHOB H €€ CBSI3b C PyHKIIHEH.
®u3nosoruvyeckasi OpraHu3anus SHIOKPUHHBIX (PYHKIUN: OMOCUHTE3 U CEKpPEeLUs TOPMOHOB, HX
peryisiius, MEeXaHH3Mbl NpsAMOMl U OOpaTHOW CBA3M, TPAHCIOPT TOPMOHOB, MYTH UX
JNIEWCTBUS HA KIETKHU.
MexaHU3Mbl B3aUMOJECHCTBHS TOPMOHOB € KIE€TKAMU—MHUIIEHSIMU.
Tunbl rOpMOHAJIBHBIX PELENTOPOB.
CrnenupuvaHOCTh " MHOECTBEHHOCTh FOPMOHAJIbHBIX 3¢ dekToB,
MYJIbTUTOPMOHAJIbHBIEAHCAMOIIH.
Ponp  3HAOKpMHHOW  cucTeMbl B DPEryisiiud  HIPOLIECCOB  poOCTa,  pa3BUTHUS,
Pa3MHOKEHHUS,pa3IuYHBIX OPM a/anTaliy 1 MOBeJICHUS.
ITaTtosiorus >HAOKPUHHON CHCTEMBI.
I'opMOHBI B MEAULIUHE.
Mopnynsb 1. [IpuHIUIBEl OpraHu3ay SHAOKPUHHONW CUCTEMBI

[Tpu u3ydeHun 3TOro MOAYJIS CTYJACHT JTOJKEH BBIMOJHUTH 2 TECTOBBIX 3a7aHus, 0(pOPMHUTH
OZlMH pedepaT U BBICTYNIUTH C ABYMsI IMPE3CHTALMSIMH Ha 3a/laHHbIE TEMbl C 3alIUTONW OCHOBHBIX
MOJIOKEHUH JIOKJIa/Ja, B KOHIIE M3Y4YEHUs MOJIYJs MPOBOJIUTCS PpPYOEKHBIM KOHTPOJIb B BHJIE
MUCBbMEHHOW KOHTPOJILHOM paldoThl ¢ cobecenoBaHueM. MakcuManbHOE KOJIMYECTBO OAaJlIOB,
KOTOPOE MOXKET ObITh HAOPAHO CTYJICHTOM IPH BBIIIOJIHEHUH 33/1aHUI 3TOro Moayns paBHo 20.
Monynb 2. ['opMoHBI runoTanamo-runodu3apHoi cucTeMsl

[Tpu M3ydeHUH 3TOTO0 MOMAYJIS CTYAEHT JIOJDKEH BBIMOJHUTH 2 TECTOBBIX 3aJaHUs, 0QOPMUTH OJTUH
158 BBICTYHI/ITI) C JABYMsI l'[pe?,eHTaHI/If{MI/I Ha 3aJaHHBIC TEMEI C 33HH/ITOI71 OCHOBHBIX HOJ'IO)KGHI/Iﬁ
JOKJIaJa, B KOHIIE M3YYEHHUS MOMYJSI MPOBOTUTCS PyOEkKHBIH KOHTPOJIb B BHUJE MHCHbMEHHOM
KOHTPOJILHON pabOThIC cOOECEeTOBAHUEM.

Monyne 3. T'OpMOHBI KJIaCCHYECKUX OJHIOKPUHHBIX Kene3. [ OpMOHBI HEKIaCCHUYECKUX
BH)IOKpI/IHHI)IX JKeJie3

[Ipy w3ydYeHHH KaXJAOrO MOJYJS CTYIEHT JIOJDKEH BBINOTHUTH TECTOBBIC3aMaHUS U
BI)ICTyHI/ITI) C JABYMs HPGSGHTaHHﬂMI/I Ha 3aJaHHBIC TEMBI C 3aHlPIT01>i OCHOBHBIX HOJ'IO)KGHI/II\/'I
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JIOKJIa1a, B KOHIE M3YYEHHUS MOIYJS MPOBOIUTCS PYOEKHBIH KOHTPOJIb B BHUJAE MHCbMEHHOU
KOHTPOJIbHON PabOTHI.

[epen nmpoBeieHHEM HTOTOBOT0 KOHTPOJISI IIPEIO1aBaTe b BEIYKCIISIET CpeiHee 3HAUeHn e
NPOIICHTA MPABUIIBHBIX OTBETOB HAa BOIPOCHI PYOEIKHBIX TECTOB, COOTBETCTBYIOIIUX MTPOBEPKE
c(OPMHUPOBAHHOCTH KaXI0H KOMIICTECHIIMH B X0O/I¢ Y4€OHOTO ceMecTpa.

Hrtorossrii KOHTPOJIb IO AUCHUITIINHE «brnoxumns TOPMOHOB M MOJICKYJISIPHBIC MCXaHU3MbI
BHYTPHUKJIETOYHOM CHUTHAIM3AIMN TIPOBOJUTCS B BH/IE 3a4eTa (MaKcMMalibHasi cymma 6amios -20).

Basuiel, mosy4eHHbIC IPU C/1ade 3a4eTa, CYMMHUPYIOTCS ¢ OaiaMu, IOJYyYCHHBIMH B XOJ1€
ceMecTpa. YpOBEHb 3HaHHI 00YYAaIOIIErocs o MPEJAMETY COOTBETCTBYET OLIEHKE «3aUTEHOY, €CITU
cymma O6aiioB cocTarisier 60 OaJIJIOB U BHIIIIE.

Bonpocs g5 cemunapos (1-10 6asioB)
BaHATHE No L.
1. Ammnokucnotsl. Knaccudukauus no crpykrype paauxana.

2. Tumbl yknagok OETKOBOW IEMH BO BTOPUYHYIO CTPYKTYpy. CymnepBTOpHYHAs CTPYKTYpA.
JlomeHHast opraHu3aIus OCIKoB.

3. CoBpeMeHHBIE NPEACTABICHHUA O MEXaHW3Max (OPMUPOBAHUS TPETHUHOW CTPYKTYPHI

OCIIKOB.

B3anmoneiicTBre OEIKOB ¢ TUTaHIaMH.

JleHatypaius U peHaTHBaIMs OCIKOB, POJIb IIANIEPOHOB B 3TOM IIpOIECCe.

depmeHThI, KiaccuuKkaius u cTpykTypa. M3odepMeHThI.

MexaHu3Mm GpepMEHTATUBHOIO KaTaau3a.

MeTo/1bI KOTMYECTBEHHOTO OIpeIeTIeHIs OSITKOB

© oo N gk

. Metozp! aHanu3a OEKOBBIX CTPYKTYP.
10. ®ynHKIMN OEIKOB.
11. KomupoBanue uHGpOpManuu o CTpykrype Oenka. AnanropHas GyHkius TpancnopTHeix HK.

3anstue Ne2

Knaccudukanus yrieBoos

@OYHKIMH YTIEBOJIOB B OpraHU3ME UeIOBeKa

Knaccudukanus HEruapoan3yeMbIX yIriIeBoI0B- MOHOCAXapHI0B.

Bunet uzomepun yrineojos. llukiamueckue ¢GopMbl MOHOCAaXapuaOB M MEXaHH3M HX
o0Opa3oBaHusl.

5. DuU3NUECKO-XMMUYECKHUE CBONCTBA MOHOCAXapHUIOB.

6. Mexanu3Mm oOpa30BaHUs U BUJIbI TIIMKO3UIHOM CBSI3U.

7. Knaccugukauus ruiposin3yeMbIX YIJIEBOJOB — OJIUTO- U MOJIMCAXapUIOB.
8

9

N e

OcHOBHBIE OMOJIOTMYECKH 3HAUUMBbIE AMCAaXapUIbl U UX CTPYKTYypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA MOJIUCAaXapua0B

10. buonoruyeckoe 3Ha4eHHe romonoarcaxapuaoB. CTpyKTypa Kpaxmala 1 INIMKOT€Ha.

11. CrpykTypa, nmpumepbl U OHOJIOIMYECKOE 3Hau€Hue rereponoiucaxapunoB. CTpykTypa H
Ouosornyeckoe 3HaueHHE XOHAPOUTHHCYIb(haTa, THaTypOHOBOM KHCIOTHI, TeNapuHa.

12. Duepretndeckass (GYHKIHS YIIIEBOMOB. Makpodprudeckiue COEAMHEHHUS OpraHu3Ma
4eJI0BeKa

3ansarue Ne3
1. Jlumuner u ux 6uonornueckas poib. OOIMe CBONCTBA, pacIpOCTpaHEHHE.
PazHooOpasue mumuaoB xxuBoi kinetku. Knaccudukanus mununos o bropy.
3. OyHKIHH JIHUITH]IOB.

N
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10.
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o

10.

11.
12.

CtpoeHue U CBOMCTBA HEUTPATIBHBIX KUPOB.

Paznoo6paszue hochomunuaos, CTPyKTypa U IPEACTaBUTEINH.
I'mukomunuel. OCOOEHHOCTH CTPYKTYPBI, pa3HOOOpasue, MpeICTaBUTEIH.
Crepounpl. CTpykTypa U OMOJIOTHYECKOE 3HAYCHHE.

JlunuaHei coctaB OnomeMOpan. XuUMHUECKas TeTePOreHHOCTh (HOCHOIUTHUIOB MEMOPaHHI.
TkaHneBass W BHIOBas CHEHUPUUHOCTH (POCHOIUNHUIHOTO COCTaBa OHOJOTHUECKUX
MeMOpaH.

DU3HKO-XMMUYECKUE cBoMcTBA (hochomunmuaHorooucos (MPOHUIIAEMOCTb, TTOABHKHOCTD
MoJIeKYI (hochoIUII0B)

XoJIeCTEpHH U €T0 BIHMSHUE HA CBOMCTBA OMCIION pochonumuios.

3austue Ned
CTpyKTypa HYKJI€OTHIA, OTIMYHSI Ie30KCUPHUOOHYKICOTHIOBUPHOOHYKIICOTHIOB.

A30THCTBIE OCHOBaHUS, CTPYKTYpPa, KOMJIEMEHTAPHbIE B3aUMOJICHCTBHS.

[TepBudHas CTPYKTypa HyKJICHHOBBIX KHCIIOT, hochoandpupHas cBsi3b. DepMEHTATUBHBIMH,
KHUCJIOTHBINM U IIEJIOYHOM TUAPOIIN3 HYKIEUHOBBIX KUCIIOT.

Bropuunas crpykrypa JJHK. Pactipenenenune 3apsna B monexkyne JJHK.

Buael PHK u ux npoctpancTBeHHas CTpyKTYypa.

Ypouu cnimpanuzanuu JJHK B xpomatune (Tpetuunas ctpykrypa JHK).

DyXpOMaTHH U TeTepoxpomMaTtuH. buonorunueckoe 3HaueHrue GOpMUPOBAHUS
TKaHecHenu(puIecKororeTepoXxpoMaTrHa.

Crtpykrypa MeTada3HONH XPOMOCOMBI.

Opakmun JIHK sykapuorrueckoit kinetku. OOnuraTHbie U PaKyJIbTaTUBHBIC YJIEMEHTHI
reHoMa. MOOWIBHEIE 3JICMCHTEI.

PoJib IMKIIMH - 3aBUCUMBIX KMHA3 B PETYJIALMU KIETOYHOIO UKJIAa. KOHTpOJIbHBIE TOUKH
KJIeToOyHOro nukia. benku p53 u p21.

Peakuuu MatpuyHOTro cuHTe3a (MpUMEphl, OCHOBHBIE IPU3HAKU ITOTO THIIA PEAKIU).
Penymnukanus JIHK. OcHoBHBIE cTanuu

Kpurepun onieHKH KOHTPOJILHOM padoThHI M 0TBeTa Ha ceMuHape (B 0ajuiax):

1- 4 GannoB BhICTABISAETCS CTYACHTY, €CIIM TeMa PACKPbITa B OCHOBHOM, OTCYTCTBYIOT
Heo0X0uMbIE TOJIPOOHOCTH

5-8 0aIoB BBICTABISETCS CTYAEHTY, €CIIM TEMa PACKPbITa XOPOILIO, ¢ HEOOXOJUMBIMU
(aKkTHUECKUMU JTaHHBIMU

9-10 GanIoB BBICTABISIETCS CTY/ACHTY, €CIIM TeMa PacKpbITa OTIMYHO, C TPUMEHEHUEM
CaMOCTOSITENIbHO HAlIEHHOTO ()aKTUYECKOTO MaTepralia M CaMOCTOSTEIbHBIMH PACCYKACHUSIMU H

BBIBOJIaMHU.
3agaHus 1719 KOHTPOJIbHOH padoThl
Konrtponsnas padora Nel
1. TlepBuuHas cTpykTypa 6enka. CBOWCTBA MENTHIHON CBA3H.

no

Bropuunas crpykrypa Oenka. Poiab BoIOpoAHBIX CBA3EH.
Tpetnunast U yeTBepTUYHAs CTPYKTYpbI Oenka. [Ipupona cBszelr u ycioBusi oOpa3zoBaHus

3TUX CTPYKTYP.
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N OA

Posib manepoHoB B ¢oaanHTe OEIKOB.
JlomeHHast CTpyKTypa OEJIKOBOM MOJIECKYIIBI.
[Tpununs! knaccudukanmu 6enxoB. Knaccudukanus 6€1K0B 10 CTPYKTYPE MOJIEKYJIBL.
Knaccugukarus 0e1KoB 0 pacCTBOPUMOCTH.
Knaccudukanus 6enkoB mo gopme monekynsl. Kiaccudukarusi CIIOKHBIX OCJIKOB U UX
XapaKTEPUCTHKA.
Onpenenenne u kiaccuduxanus ¢epmentoB. Oxcupopenykrasbl. [upponassl. Jlnasbl.
N3omepassbl. Tpancdepasbl. JIurasel (CHHTETa3bI).

. Mexanusm neiictBusi hepMeHTOB. CTPYKTYypa MOJICKYIIBI (DepMEHTa, MEXaHU3MbI PETYIISIIIHH
aKTUBHOCTH (pepMeHTa, ad(UHHBIC B3aUMOJICHCTBUS MOJICKYJIBI (epMEHTA C JTUTaH/IaMHu.

Konrponbnas padora Ne2

Knaccudukanus yrieBoos

DyYHKIMHU YTIIEBOJIOB B OPraHU3ME YEJIOBEKA

Knaccudukanus Herupoian3yeMbIX yrieBoI0B- MOHOCaXapHI0B.

Buast uzomepun yrineonoB. L{uknudeckue GopMbl MOHOCAXapuIOoB U MEXaHU3M HX
obOpazoBaHwUs.

DU3NYECKO-XUMUYECKHE CBOMCTBA MOHOCAXapHJIOB.

Mexanu3m 00pa3oBaHus U BUABI TTTUKO3UTHON CBS3H.

Knaccugukarus ruApoan3yeMbIX YII€BOJOB — OJIMTO- M MOJIUCAXAPUIOB.
OcHoBHBIE OMOJOTHYECKH 3HAUMMBIE TUCAXapHUIbl U UX CTPYKTYpA.

PuU3NYECKUEe U XUMAYECKUE CBOMCTBA MOJIMCAXapua0B

10. buonoruueckoe 3HadeHre romononucaxapuoB. CTpykTypa Kpaxmalia U TITUKOTeHa.

NS

©CoNo O

KonTponbnas padora Ne3

Jlunuaet u ux 6uonoruyeckas poiib. OOIIMe CBOMCTBA, paCIPOCTPAHECHHE.
Pa3znooOpa3zue nunuaoB xuBoii kinetku. Knaccudukanus nunuaos no biopy.
OyHKINH JTUITUIOB.

CtpoeHue u CBOMCTBA HEHTPATBHBIX KUPOB.
PaznooOpasue pochonunuaos, CTpyKTypa U MpeACTaBUTENH.
['mukomunuael. OCOOEHHOCTH CTPYKTYPHI, pa3HO00pa3ue, MpeICTaBUTENH.

Crepouppl. CTpykTypa v OMOJIOTHYECKOE 3HAUCHUE.

O N o gk wdE

Jlunuaueiii  cocraB OuomeMOpaH. XuUMHYECKas TeTepOreHHOCTh (HOChHOTUIIIO0B
MeMOpanbl. TkaHeBas u BuaoBas cHeMUGUIHOCTH (PochorumuIHOTO CcOocTaBa
Ouonoruueckux memOpaH.

9. Ou3MKO-XMMHUYECKHE  CBOICTBa ¢bochonunuanoroducioss  (MPOHUIIAEMOCTb,
MOJABUKHOCTh MOJIEKYJ (POC(OIUUIOB).

10. XonecTepuH U ero BIUSHUE HA CBOMCTBA OMCION GochonumuIos.

KonTponbnas padota Ned

1. Knaccudukanus u GyHKIUN HYKJIEHHOBBIX KUCIIOT, JOKAJIU3alHsl B KJIETKE.

no

CTpyKTypa HyKJICOTH /1A, OTIMYHS JI€30KCHPHOOHYKIICOTHIOBUPHOOHYKIIEOTH IOB.

3. IlepBuuHas cTpyKTypa HYKJIEHHOBBIX KHCIOT, (hocoamddupHas cBsA3b.
depMeHTAaTUBHBIN, KUCIOTHBIN U IETOYHON THAPOIU3 HYKJIEMHOBBIX KHCIIOT.

4. Bropuunas ctpykrypa JHK (cTpykTypa ABOHHOMN cripann).
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Tpernunas crpykrypa JIHK - cynepcnupanuzanusa JJHK, coctaB xpomaTtuna.
Bunst PHK, ux ctpykrypa u QyHKIHH.

CrpykTypa reHa 3ykapHor.

Opranu3zanys onepoHa MpoOKapuOTHUECKOMN KIETKH.

N oG

Onucanue METOJIMKY OLICHUBAHUS KOHTPOJIBHOM pabOTHI M OTBETA HA CEMHHAPE:
MakcuMmanbHOe KOJIMYECTBO OaJIOB COOTBETCTBYET YHCILY BOIPOCOB KOHTPOJIBHON pabOThI

Kpurepun onenkn ka:xxaoro onpoca (B 60ajiax):

0-0, 4 6anna BeICTABIISIETCS CTY/ICHTY, €CJIM T€Ma PACKPbITa B OCHOBHOM, OTCYTCTBYIOT
HEO0OXOAMMBIE MTOAPOOHOCTH

0,5-0,8 Gana BeICTaBISETCS CTYACHTY, €CIIM TeMa PACKpPhITa XOPOILIO, ¢ HEOOXOIUMBIMU
(haKTUYECKUMU TaHHBIMH

0, 9-1 Gann BbICTABISIETCS CTYACHTY, €CIIM TeMa PACKPhITa OTIMYHO, C TPUMEHEHUEM

CaMOCTOATCIIBHO Haﬁ,[[eHHOFO (baKTI/I‘ICCKOFO Marepurajia 1 CaMOCTOATCIbHBIMUA PACCYKACHUAMUA U

BBIBOJIAMH.
bautbl, BEICTAaBIIEHHBIE 32 KaX bl BOIPOC, CYMMUPYIOTCA.

HpHMep TCCTOBOI'O 3aaHHUA
1. ITooKUTEIBEHBIM 3apsa10M B paJuKalc 06J1az[aeT AMHMHOKHUCJIOTA:

1 acraparuHoBast
2 TIIyTaMUHOBAs
3 JU3UH

4 aJaHuH
2. CepocopeprKaiiiue aMuHOKUCIOTHI:
1 METHOHHH
2 JIM3UH
3 BaJIUH
4 [ACTENH
3. l'uapodunpHbIE aMUHOKHUCIIOTHI:
1 [JIyTaMUHOBAs
2 JIM3UH
3 (deHmTaTaHuH
4 acrmaparmHoBas

4. N3onnexTpudeckast Touka Oenka 3aBUCUT OT:

1 HaJIWYUs THAPATHON 00OIOUKH

2 CYMMapHOro 3apsija

3 HaJIM4us BOLOPOIHBIX CBsI3EN

4 HaJIM4uUs COUPATIbHBIX YIaCTKOB B MOJIEKYJIE
5. buyperoBas peaxius OyJIeT MOJOKUTETbHON IS

1 MIPOCTHIX OENKOB

2 aJlaHWHA

3 TPHITCTITHIOB

4 pacTBOopa aMMHOKHCIIOT

6. OnuromepHbie OENKU:
1 MPOXOJT Yepe3 MOIYIMPOHUIIAEMYI0 MEMOpaHy
2 HE CO/IepKaT Ol-CIUPATBbHBIX Y4aCTKOB
3 COCTOSAT U3 HECKOJIbKHUX ITOJTUIICTITUIHBIX ueneﬁ
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4 He 00J1a/1al0T YeTBEPTUYHOMN CTPYKTYpOi
7. lenatypanus Oeika BCeria COMpOBOXKIACTCS
1 HapyIIEHUEM TPETUYHON CTPYKTYphI Oenka
2 TUAPOJIN30M MENTUIHBIX CBSI3EH
3 MOSIBIICHHEM OKPACKU
4 noTepeil HaTUBHBIX OMOJIOTUYECKUX CBOMCTB
8. TpeTnuHyIO CTPYKTYpY OCIKOB CTAOMIU3UPYIOT CBSI3U:
1 CII0)KHOX(UPHBIC
2 rusipooOHbIE
3 MOHHBIE
4 TUCYTb(QUTHBIC
9. MonekynsapHyo Maccy 0elIKOB MOXHO OMPEEIIUTD:
1 110 AaMHHOKHUCIIOTHOMY COCTaBY
2 HOHOOOMEHHO# XpomaTorpaduei
3 KOJIOPUMETPUYUECKU
4 renb-QuiIbTpanuen
10. AnbOyMUHBI paCTBOPUMBI B:
1 TUCTUITUPOBAHHOMN BOJE
2 docharnom Oydepe, pH=6,8
3 MOJIYHACHIIIEHHOM PacTBOpe Cyab(haTa aMMOHHUS
4 HACBILIEHHOM PAacTBOpPE CyJib(paTa aMMOHUS
11. HeokpareHHbIi 6€10K

1 TIETICUH

2 KaTajas3a

3 MHOTJIOONH
4 reMoTrJIOONH

12. ®epMeHT amuia3a OTHOCUTCS K:
1 OKCHIAOpEIyKTa3aM
2 TUApOJIa3aM
3 JTrazam
4 n3oMepaszam
13. OauH KaTaji — 3To:

1 KOJINYECTBO (pepMeHTa, KaTanu3upytomiee oOpazoBaHue 1 MoJsib MPOAYKTa B CEKYHIY
[IPU CTAaHIAPTHBIX YCIOBUAX

2 KOJINYECTBO MOJIEKYJ cyOcTpara, ImpeBpalaronmxcs Ha 1 Monekyne ¢pepMenTa 3a 1
CEeKyHIy

3 YUCIIO0 €AMHUI] aKTUBHOCTH (epMeHTa, mpuxozsmieecs Ha 1 Mr Oenka B mpemnapare
depmenTa

4 KOJINYECTBO (hepMEHTa, BbI3bIBaOIEEe MpeBpalieHrne | MKMoJb cyOcTpaTa B MUHYTY
IPU CTaHAAPTHBIX YCIOBUSIX
14. K kiaccy okcuaopeaykTas He OTHOCUTCS (pepMeHT:
1 Karajasa
2 nepoKcuaa3a
3 XOJIMHACTEpasa
4 JaKTaTAETUApOreHasa
15. CxopocTh (hepMEHTATUBHON PEAKIIUU MTOBHIIIACTCS TTPHU:

1 YMEHBIIIEHUU TEMIICPATyPBI

2 YBEJIMUEHUH KOJIMdecTBa pepmeHTa

3 HeJ0CTaTKe KoepMeHTa

4 n00aBIeHUH CTIeNU(UUECKOTO aKTUBATOpa
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16. ®epmeHTHI yBETNYMBAIOT CKOPOCTh PEAKLIUU:
1 MOBBIINIAS SHEPTUIO aKTUBALIUU PEAKLIUU
2 yMEHbIIasg U3MEeHeHHe cBo0o1HOM sHepruu (AG) B X0/ie peakiuu
3 HOHMXKasl SHEPTUIO AKTUBALIMM PEAKLIUU
4 U3MEHSS] KOHCTAaHTY PAaBHOBECHS PEaKIHH

17. Hykneotuiom siBiseTcs:
1 aJICHUH
2 aJICHO3UHTUApPOIa3a
3 MIPUOH
4 asieHo3MHMOHO(pochar
18. Yuactky JIHK - TTALIAT 6ynet komriemeHTapHa nocieaoarenbHocTh PHK

1 LIVTYAIL
2 LHAYTYII
3 LTTTAL
4 LHATTTIX
19. Yem otnnuarorcs pasusle Tunsl PHK?
1 HNEPBUYHOMN CTPYKTYpOH
2 MOJIEKYJISIPHOM Maccoit
3 H0CJIEI0BATEIbHOCTHIO HYKJICOTUIOB
4 (GYHKIUSAMU B KIETKE
20. CrepouaMu SIBISFOTCS:
1 I10JIOBBIE TOPMOHBI
2 [JIFOKOKOPTHUKOMIBI
3 XOJIeCTEpUH
4 TPUHOATUPOHUH

5. YueOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITHHbI

5.1. IlepeyeHb OCHOBHOI1 U 10TIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl, HeOOX0AMMOM A5
OCBOCHMS JMCIUILIHHBI

OcHoBHas iMTEpaTypa:

1. bnarocknonnas f.B., Hlnsaxto E.B., ba6enko A.FO.Ounokpunonorus. -M3aaTenscTBo
"CrerJIut".- 2012.-421 C.https://e.lanbook.com/book/59775
2. Hemscom J[I., Kokc M.OcHoBbl Ouoxumuu Jlenmnmkepa: B 3 1. T. 3: Ilyru mnepemauun
undopmarmu.https://e.lanbook.com/book/103035
3. Yuncon K., Yonkep/x.[IpuHIUTIBI 1 METOIBI OMOXUMUH U MOJIEKYJISIPHOW OMOJIOTHH. -
N3narensctBo "Jlaboparopus 3uanmii".- 2015.- 855 C. https://e.lanbook.com/book/66244

JonosHuTeILHAS JIUTEpPATypa:

4.. dusnonorus yenoBeka ¢ ocHoBamu natodusuonoruu. B 2 1. T. 1.- M3natenscTBO
"Jlabopatopwus 3Hanuit".-2019.-540 C. https://e.lanbook.com/book/116101

5. Bepun B.K., Banos B.B.I'opmons! 1 ux 3¢ ¢pextsl. CnpaBounnkM3naTeascTBo
"®OJIMAHT".-2012 .-136 C.https://e.lanbook.com/book/70458

5.2. [lepeyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTepHeT» N
NMPOrpaMMHOI0 ol0ecreyeHnsi, HeOOXOAUMBIX JJIs1 OCBOCHMS IV CHUTIIMHBI

1. http://www.ncbi.nlm.nih.gov/
2. http://www.rcsb.org/pdb/home/home.do
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https://e.lanbook.com/book/59775
https://e.lanbook.com/book/103035
https://e.lanbook.com/book/66244
https://e.lanbook.com/book/116101
https://e.lanbook.com/book/70458
http://www.ncbi.nlm.nih.gov/
http://www.rcsb.org/pdb/home/home.do

http://www.uniprot.org/

https://www.nlm.nih.gov/bsd/pmresources.html-MedLine

ht tp://www.cellbio.com/
http://www.biochemistry.ru/biohimija_severina/B5873Content.html

Onementsl. CaiiT HOBOCTEW (yHIaMeHTalIbHOM Hayku: http://elementy.ru/news
MedUniver. Anatomus yenoseka. http://meduniver.com/Medical/Anatom/
Amnaromus denoBeka. MeauumHcKkui caitt. http://www.aopma.ru

10. AnaTomuueckue mpemnaparsl - http://www.anatomka.odmu.edu.ua/museum_main.htm

©Co~No kW

11. http://physiology.squ.ru
12. http://www.libedu.ru/l d/chencovyu s /vvedenie v kletochnuyu biologiyu.html
13. http://www.biotechnolog.ru
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http://www.uniprot.org/
https://www.nlm.nih.gov/bsd/pmresources.html
http://www.biochemistry.ru/biohimija_severina/B5873Content.html
http://elementy.ru/news
http://meduniver.com/Medical/Anatom/
http://www.aopma.ru/
http://www.anatomka.odmu.edu.ua/museum_main.htm
http://physiology.sgu.ru/
http://www.libedu.ru/l_d/chencovyu_s_/vvedenie_v_kletochnuyu_biologiyu.html

6. MarepuajbHO-TeXHHYECKasA 0a3a, HEOOXOAMMAs JIA OCYLECTBJIEHUSA

00pa30BaTeJILHOIO MPOIecca Mo THCIUTIIHHE

Haumenosanue
CREUUANUIUPOBAHHBIX Buo 3anamui Haumenoeanue obopyoosanus,
ayoumopuil, KaOuHemoes, nPOCPAMMHO20 0DecheueHus
aabopamopuil
1 2 3
1. yueonaa ayoumopus onn npoeedenusn Aynuropust Ne 232 1. Windows 8 Russian.
3anamuil JAeKyuonnozo | YuebHas Me0eb, nocka,mynpTuMenna- | Windows  Professional 8
muna:aynuropust No 232 (y4eOHBIH | TIpOEKTOp PanasonicPT-LB78VE, skpan | Russian Upgrade. Jlorosop
kopnyc Ouocdaka), aymutopusi Ne 332 | macrennsiii ClassicNorma 244*183. Ne 104 or 17.06.2013 r.
(yueOHbIit KOpIyc Ouodaka), ayauTopus Aynuropus Ne 332 JIuuenzunbeccpovHbIe
Ne 324 (yueGubilii kopmyc Ouodaka), | YueGHas MeO0elb, JIOCKa,MyJIbTUMEANA-
aymuropusi Ne327 (yueOGHBIH KOPIyC | TPOEKTOP PanasonicPT-LB78VE, akpan | 2. MicrosoftOfficeStandard
ouodaka). nacrennsiii ClassicNorma 244*183. 2013 Russian. Jlorosop Ne

2. yuebHaa ayoumopus 01 npoeeoeHus
3anamuii CEMUHAPCKO20 muna:
ayautopusi Ne 324 (y4eOHblii Kopmyc
6uodaka), ayauropus Ne 327 (y4eOHbIN
koprmyc Owmodaka), aymuropuss Ne 328
(yueOHbIit kKOopmyc GHodaka).

3. yuebnan ayoumopusn 011 npoeeoenus
2pynnoevix u UHOUBUOYATIbHBIX
Koncynemauyun. aymutopus Ne 324
(yueOHbIi KOpIyCc Ouodaka), ayauTopus
Ne 327 (yueOublii xopmyc Ouodaka),
ayautopusi Ne 328 (yueOublii Kopmyc
o6uodaka), Jlaboparopus UT-aymuropus
Ne 319 (yuebHBIif KOpITyC OHOdaKa).

4. yuebnas ayoumopusn 01a meKyuiezo
KORmpons u npomescymounoil
ammecmayuu:ayauTopus No 324
(yueOHbIil KOpIyCc Ouodaka), ayauTopus
Ne 327 (yueGusiii kopmyc Gunodaka),
aymuropust Ne 328 (yueOHbBIH KOpIIyC
ouodaka), Jlaboparopus UT-ayguropus
Ne 319 (yueOHBIi KOpITyC OHOdaKa).

5. nomewenua ona camocmosamenvHoi
pabomupr: aynmutopus Ne 428 (yqaeOHBII
Kopiryc Omodaka), untanbHbeId 3a1 Nel
(TTIaBHBIN KOPITYC).

Aynuropus Ne 324
VYuebnast mebenb, AOCKA, SKpaH HA INTATHBE
DIQUIS, mpoektop Sony VPL-EX 100,
HoyTOyk AserExtensa 7630G-732G25Mi.
Aynuropus Ne 327
YuebHas MebeTb, JTOCKa, TIPOCKTOP
BenQMX525 DLP3200LmMXGA13000, skpan
ClassicSolutionNorma HacTeHHbIH

Aynurtopus Ne 328
VYueOnast MeOenb, Jocka, J1abopaTOPHBIN
uHBeHTapb, Bechl  VIC-300d3,  mosarop
nepemenHoro obwsema JIAMT — 4 mr,

konopumerp K®K VXIJI 4.2, xoHueHTparop
LEHTPOOESIKHBIH
CentriVapSolventSystemLabconco,
namMuHapueiii  6okc  BAB-Jlamunap-C-1,5(1
Kmacca), (hepMeHTep, XOJOIMIBLHHK OBITOBOM

Buproca-131K, mxad BEITSDKHON — 2 TIT.
Aynuropus Ne 319
JlaGopatopust UT

VYueOHast MeOenb, JIOCKa, TEPCOHAIBHBIN

kommbiorep B komruiekre Nel iRUCorp — 15

IIT.

Aynutopusi Ne 428

YueOHas MeOeTb, JIOCKa, TpuOyHa,

mynbtuMeaua-npoektop  InFocusIN119HDx,

HOyTOYK Lenovo 550, o3kpaH HacTeHHBIH

ClassicNorma 200%*200, MOHOOJIOKH

CTaI[lOHApHBIE - 2 IIT.
YuranbHsbli 321 Nel

VYueOHast meOesib, y4eOHBI W CIIPaBOYHBII
(GOoH/,  HEOrpaHWUYEHHBIH  KPYIJIOCYTOYHBIN
JOCTYI K  DJIEKTPOHHBIM  OMOIHOTEYHBIM
cuctemam (OBC) m BJI, crena mo mokapHOU
0e301MacHOCTH, MOHOOJIOKH CTallMOHApHBIE — 5
mrt, MOV (npunTep, ckanep, xomup) - 1 mrT.,
Wi-Fi moctyn s MOGHIIBHBIX YCTPOUCTB

114 or 12.11.2014 r.
Jlnmien3uu GeccpoyHbIe

3. [IporpamMmHoOe
obecreuenre Moodle.
OodnnmanbHbIH
OpUTMHAJIbHBIN aHTTIUACKUHN
TEKCT JIUICH3UHU JIJIs
cuctemsl Moodle,

http://www.gnu.org/lic
enses/gpl.html

IlepeBon ymueHsuu s
CHCTEMBI Moodle,

http://rusgpl.ru/rusgpl.p
df

Kaspersky Endpoint
Security mus  OumsHeca —
CraHnapTHBIH. Horosop
Ne31806820398 oT
17.09.2018 T. Cpox
JNEUCTBHS  JIMIEH3WH IO
25.09.2019.
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MHWHOBPHAYKU POCCUN

ITpunoxxenue 1

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOT MYECKUIT ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

BapuaTtuBHas gacts, 8 cemectp
Ounas

(bopma 00yueHust

Pabouyro nporpamMmy OCYIIECTBIISIOT:

Jlexuuu: ipod., A.6uon.H., ['apunosa M.U.

[TpakTrueckue 3ausTus: npod., 1.0uoi.H., ['apunosa M. 1.

Buja paGorsl

O0beM TUCHUNINHBI

O6mas tpynoemkocts aucuuruinssl (3ET / gacos) 2/72
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTesem:
JIEKLIUHA 16
MPAKTHYECKUX/ CEMHUHAPCKUX 16
1ab0PaTOPHBIX 16
npyrux (TpynmoBasi, HHIUBUAyallbHAs! KOHCYJIbTAILUS M UHBIC BUIBI
y4eOHOM NeATeIIbHOCTH, TPEIyCMAaTPUBAIONITHE PA0OTy 00YJIAFOIIIHXCS C
npenogasarenem) (OKP)
Y4eOHBIX YaCOB Ha CAaMOCTOSITENHHYIO paboTy obyuatomuxcs (CP) 24

Y4eOHbIX YacOB Ha MOJATOTOBKY K
sKk3ameny/3auety/ nuddepennmpoBannomy 3auety (KoHTposn)

@OpMBI KOHTPOJIA:

3auet 8 cemecTp
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dopma U3ydeHHUs] MaTEPUAIIOB: JICKLIHH,

dopma TEKyIIEero

KOHTPOJIS
MIPAKTUYECKHE 3aHITHSI, CEMUHAPCKHE OcHoBHas u
3ananus no yCIIeBaEMOCTH
3aHsTHSI, Ta00paTopHbIe PabOTHI, JIOTIOJTHUTEIbHAS .
Ne CaMOCTOSITEIIbHOU (KOJITIOKBUYMBI,
Tema u conepxanue camocTosITeNbHas padoTa u JUTEpaTypa,
n/n pabote KOHTPOJIbHbBIE
TPYAOEMKOCTb (B yacax) pEKOMEHlyeMasi CTyIeHTaM
CTYJICHTOB paboThL,
(HOMeEpa U3 CIHCKa)
I1P/C KOMIIBIOTEPHBIE
JIK JIP CP
EM TECTHI U T.I1.)
2 3 4 5 6 7 8 9
1. | Beeaenwe. IlpuHummbl opraHusanuu OcHoBHas TUTepaTypa: [ToaroroBka k
SHJOKPUHHON cucTteMbl. EaMHCTBO 1 TecTy U
HEHPO-3HIOKPUHHOMN PEryJIIsLuU. o
POTHAOKD PEryIt 4 4 4 JononnurenbHas KOHTPOJIbHOM
IIpuzHaku TOPMOHOB U  HX HHTepaTypa:1,2,3 pabote
KJaccuduKanus.
BryTpuknerounsle MEXaHHU3MBbI
HeﬁCTBHﬂ rOpMOHOB
2. | F'opmoHbI TUIOTaNIaMo- OcHoBHas TUTepaTypa: [ToaroroBka k
TUMO(U3aPHON CUCTEMBI. 4 4 4 1,2,3,4,5 TECTy U
JlononHUTENbHAS KOHTPOJIbHOM
nurteparypa: 3,4 pabore
3. |Topmonsr KJIACCUYECKUX [TonroroBka k
SHAOKPUHHBIX JKeTIe3. OcHoBHas TUTepaTypa: TECTYy U
4 1,25 KOHTPOJIbHOM
4 4 JlononuurensHas pabote
nurteparypa: 3,4
4. | T'opMOHBI HEKIIACCHUECKHUX OcHoBHas TUTepaTypa: [ToaroroBka k
SHJOKPUHHBIX KeJIe3. 1,2,3 TECTy U
4 4 4 JlononuurensHas KOHTPOJIbHON
nuteparypa: 3,4 pabore
16 16 16 24
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[Tpunoxenue 2

PeliTHHT — IVIaH AMCHUIIJIAHBI
BHOXUMUSATOPMOHOB ¥ MOJICKYJISIPHBIE MEXaHU3MbI BHYTPUKJICTOYHON CUTHATH3AIUN
BapuaruBHas yacTth
Hanpasienue 06.05.01- buonnxenepus u buonHpopmaTrka
Kypc 4, cemecTp8

Buasi yueOHoit nedareanHoctu | bamn 3za Yucno banner
CTYJEHTOB KOHKPETHOE 3a[laHui 3a Munumanssbli | MakcuMmanbHbli
3aJaHue ceMecTp

Moayas 1
Texkyumuii KOHTPOJIb
1. BeicTyruieHHe Ha CEeMHHApe 2 5 0 10
2. TecToBBII KOHTPOIH 10 1 0 10
3....
PyOexHblil KOHTPOJIb
1. [TuceMeHHast KOHTPOJBbHASA paboTa 15 1 0 15
2.

Moayasb 2
Texyumuii KOHTPOJIb
1. BeicTyIuieHHe Ha CeMHUHApe 2 5 0 10
2. TecToBBIi KOHTPOIH 10 1 0 10
3. ..
PyOexHblii KOHTPOJIb
1. [TuceMeHHast KOHTPOJBbHAS paboTa 15 1 0 15
2.

Moayasb 3
Texyumuii KOHTPOJIb
1. BeicTymuieHne Ha ceMUHape 2 5 0 10
2. TecToBBI KOHTPOIIb 15 1 0 15
3. ..
PyOexHblii KOHTPOJIb
1. IlucpbMeHHast KOHTpOJIbHAsL paboTa 5 1 0 5
2. ..

HoompurenbHbie 0aJ1bI

1. CryaeHueckas oJuMIuaa

2. [TyGnukarnms cratei 10

3. PaboTa co mKoIpHUKaMU (KPYKOK,
KOHKYPCBI, OJIMMITHA]Ib])

4 ...
IocemaemocTh (0a/UIbI BBIYUTAIOTCS U3 0011el CyMMbl HAOPaHHBIX 0AJIJ10B)
1. Tlocemenne IEKIIMOHHBIX 0 —6
3aHATHI
2. Tlocemenne IpakTHIECKUX 0 -10
(cemuHapckux, 1ab0pPaTOPHBIX
3aHATHIN)
HTOroBblii KOHTPOJIb
1.3auer 0
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