degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Bbuoxumus paCTHTeJ’ILHOﬁ KIICTKH
0 HANIPaBJICHUIO: buorexnonorus
IIpO(l)](lJIb MnoATrOTOBKMU: bromeaunuHckre TEXHOIOr N

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.A. ConoBbes, JI-p OHOII. HAYK

[Tporpamma oOCy>k/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM DHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauuHCKol Gusnku 22.07.2022



AHHOTANMA

Juctumuinaa «bruoxuMusi paCTUTENHFHON KIETKH» PACKPHIBACT KITFOYEBBIC TOHATUS U OCHOBHBIE IMPOOIIEMEI
JIBYX CMEKHBIX JUCIUIUIMH — OMOXUMUHM U MOJEKYISApHON Ouonoruu. JlaHHbIi Kypc AaeT QpyHIaMeHTalbHbIe
3HaHUS O CTPOCHUU M CBOMCTBAX MAaKpPOMOJIEKYJ, BXOSIIMX B COCTaB >KMBOM MaTepuu, UX XHUMHUYECKUX
MpeBpallCHUsIX M 3HAYCHWH OTUX TPEBpallleHWd JUIs TMOHWMaHUs  (U3UKO-XMMHUYECKUX OCHOB
KUZHEACITENBHOCTU. B X0/1e M3yUueHUs AUCIUIUIMHBI PACKPBIBAIOTCA OCHOBHBIE MOJICKYISIPHBIC MEXaHU3MBI
HACJIE/ICTBEHHOCTH M aJanTalud OWOXMMUYECKUX TPOIECCOB B JKMBBIX OpraHW3Max K HW3MEHSIOIIAMCS
YCIIOBHSIM OKpyKaromed cpenbl. DopMmupyercss TOHMMaHWE EIUHCTBA METabONMYECKHX TIPOIECCOB B
OpraHu3Me U UX PETYISIUI Ha MOJIEKYJIIPHOM, KJIETOYHOM, OPTaHU3MEHHOM YPOBHSIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OBJ'IaI[GHI/Ie 3HAHUSAMU O CTPOCHUU U CBOMCTBaX OMOJIOTHYCCKUX MOJICKYJI, BXOAAIIUX B COCTAaB JKUBOM
Marepu, HUX XUMHYCCKHUX IPEBPALICHUAX W 3HAUYCHUU OTUX HpeBpaHICHI/Iﬁ JJIA  IIOHUMaHHA
(1)I/ISI/IKO-XI/IMI/ILICCKI/IX OCHOB KHM3HCACATCIIbHOCTH.

33]13‘[1/[ JAUCHUIIINHBI

* chopMHUpOBaTh 3HAHHE OCHOB MOJICKYISIPHOW CTPYKTYPBI CJIOKHBIX OHOJIOTHYECKUX MOJIEKYN U e
B3aUMOCBS3HU C UX QYHKIHSIMU;

*  chopMHUpPOBATh MPEICTABICHUE O KIIOUEBBIX METa0OIMUYECKHX Mpoleccax, JIEeKAIIMX B OCHOBE
KHU3HEACATESILHOCTH KIETKU, U MEXaHU3MaX UX PeryJIsluy;

. copMUpOBaTh MOHUMAHUE CYIIHOCTH MEXaHH3MOB HACIEICTBEHHOCTH W e peaau3alud B
KOHKPETHBIX YCIOBHSIX OKPY’KaroIeH Cpeabl;

. chopMupoBaTh IOHMMAaHUE €IMHCTBA W AJANTHBHOCTH METAa0OMMUYECKUX IIPOIECCOB Ha
MOJIEKYJIIPHOM U KJIETOYHOM YPOBHSIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananuzupyer npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruro JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyEeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH

NEeSTENbHOCTH
YK-6 Criocoben orpenensth U peanu3oBeiBath |YK-6.2 OreHHBaeT CBOIO JEATEIHHOCTb, COOTHOCHUT IIEIH,
MPHOPUTETH COOCTBEHHOM ACSITEIBHOCTH H CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE pe3yabTaraMu
CaMOOLICHKH

OIIK-1.1 3HaeT W CIocOOEH  WCIIONB30BaTh B
mpoeCCUOHANBHON  JIEATENLHOCTH  (DyHJAaMEHTAJIbHBIC
Hay4Hble 3HAHUS B  OOJNIACTH  OWOJIOTMYECKUX |
(hU3HMKO-MaTEMaTHICCKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHHUH B 00JIACTH OUOJIOTHYECKUX U
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.3 TIlonumaer MEXIOUCUHUIUIMHAPHBIE CBSI3M B
o0macTax XUMuW, OWONIOTMH, MAaTeMaTUKd W (U3NKH H
crnocobeH WX  TOPUMEHSATh MNPH  pElIeHuH 33134
npoecCuoHaTbHON e TEIHHOCTH




OIIK-1.4 CnocobeH IUIaHUPOBaTh, OPraHW30BBIBATH |
MPOBOIUTHh HAYYHO-MCCIIEAOBATEILCKUE paboThl B 00IACTH
OMOTEXHOJIOTUH, TPOBOAWTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToB OKCIEPHUMEHTOB M JejaTh O00OCHOBaHHBIC
3aKJIFOYECHUS U BBIBOJIBI

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPH PEIICHUN HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-3.4 CnocobeH k mpohecCHOHATBHON IKCIUTyaTallud U
MOJICpHHU3AIHN COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyOBaHUS ISl OCYIICCTBICHUS OHWOTEXHOJOTHUCCKHUX
MpOIIECCOB

OIIK-3.5 Bnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HAay4YHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHUS (PyHAaMEHTAJIBHBIX Pa3AesioB MaTeMaTHKH, PU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIs1 TOCTAaHOBKM W  pEIICHHS

HayYHO-HCCIIEI0BATEILCKIX 3a1a4y B obmactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IK-1.3 CnocobeH  BbyIBHTaTh  TUIIOTE3BI, CTPOUTH
MareMaTHYeCKHe MOACTH Il ONHCAaHWs H3y4aeMbIX

SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOZEIHN

[IK-1.4 CrnocobeH mnpuUMEHATh TeopeTHueckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-1.5 CnocobeH co3naBark MNpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMaTHKE

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

[1K-3.4 CrocobeH caMOCTOSTENbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacTi OMOWHXeHepUr U OnonH(OPMaTHKN

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMH(pOpPMATHKK NS TIONYYCHUST  OMOJOTHMYECKUX
OOBEKTOB C IIeTICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.




- OCHOBHBIC TIOHATUA W IIPUHIMIIBI KJ]aCCI/I(bI/IKaLII/II/I COCHHHCHHﬁ, BXOOAIIMUX B COCTAaB XHUBBIX

OpraHnu3MOB;

- CTPYKTYpPY M TPOCTPAaHCTBEHHYIO OpPraHM3alMI0 OCNKOB, HYKJIEHHOBBIX KHCIOT, YIJICBOJOB,

JIUTIUO0B, HU3KOMOJICKYIISIPHBIX OMOPETYIISATOPOB;
- (U3UKO-XMMHUYECKHE CBOWCTBA, METO/IBI CHHTE3a M aHAIH3a OMOOPTaHUICCKUX COCTMHEHUH;

- (epMeHTaTUBHBIA KaTaiu3, MOHATHA O (epMEeHTaxX, aHTUTENIaX, OCHOBHBbIC 3aKOHOMEPHOCTH
MpOTeKaHUs (ePMEHTATUBHBIX PEaKIIHIA;
- a’poOHble U aHadpPOOHBIE METAaOOIUUYECKHE MPOLECCHl, MHTETPALUI0 MEXIY HUMH U NPUHLIHUIBI UX

peryssnuy;

- CTPOCHHUC U COCTAB I'CHOMA MPOKAPUOTUICCKUX U SYKAPUOTUICCKUX OPIraHU3MOB,

- OCHOBHbIEC IPUHLUIIBI peaTn3aliy FeHeTHYeCKO MH(OopMaLuy B KJI€TKaX pacTeHUH, KUBOTHBIX U

MHKpPOOPIaHU3MOB.
YMETB:

- pemath TEOPETUYECKUE 3a1a4M 110 OMOXMUMUU U MOJIEKYIIIPHON OHONIOTHH;

- HUHTCIPHUPOBATH 3HAHUA PA3ZJIMYHBIX AUCHUIIIMH TPHA OIMHMCAHHUU MOJ'IeKy.]'ISIpHO—6I/IOJ'IOFI/ILIGCKI/IX nu

OMOXUMHUYECKHX MPOIIECCOB;

- MOZACIMPOBATH SKCIICPUMCHTHI 00J1aCTH OHOXHMUU U MOJ'IeKyanHOfI 6I/IOJ'IOFI/II/I;

- HCHOJB30BaTh 0a3bl JaHHBIX M APYrue HHPOPMAILMOHHBIE PECYpPCHI Ul MOMy4YEeHUsI HHPOPMAIHHU O

MOJ'ICKy.]'IHpHO—6I/IOJ'I()1"I/ILIeCKI/IX ¥ OMOXUMMYECKUX mnporneccax.

BJIAJIETh:

- HaBBIKAMH OCBOCHHS OOJIBIIOTO 00beMa TEOPETUUECKOTO MaTepraa;
- HaBBIKaMH CaMOCTOSTEIBHOTO MOMCKA I1eNIeBOil nHpopMamu B IHTepHeTe;
- KyJNBTYpPOH MOAEIMPOBAHUS MOJIEKYISIPHO-OHOJIOTHYECKUX IKCIIEPUMEHTOB;

- TIPAKTUKOH IMOCTaHOBKH NMPOOJIEMHBIX 3a/1a4a U UX pelIeHns B 001acTi OMOXMMUHU M MOJICKYISIPHON

Ouonoruy;

- HaBbIKaMH TCOPCTUYCCKOI'0 aHaJIM3a 3aJaqd OHOXUMHUN U MOHeKyHHpHOfI 6I/IOHOFI/II/I, CBs3aHHBIX C
HU3yUCHUCM CBOMCTB OHOJIOTMYECKMX CHCTEM Ha MOJICKYJSIDHOM U CY6KH€TO‘-IHOM YPOBHAX

CTPYKTYPHOM OpraHu3aluu.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OCHOBBI TPOTEOMUKHI 6 6
2 OCHOBBI 93H3UMOJIOTHH 6 6
3 OCHOBBI MOJIEKYJISIPHOW OHOJIOTUU 6 6
4 OCHOBBI FTEeHOMUKH 6 6
5 OcHOBBI METa00JIOMHUKH 6 6
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennwii)

1. OCHOBBI IPOTEOMHUKHU




Crpoenue, knaccuukanms U CBOWCTBA aMUHOKHUCIIOT. BHOCHHTE3 aMUHOKHCIIOT. MeTozIbl aHanu3a
aMuHOKHCIIOT. CTpoeHne, Kiaccuukanus U (yHKIHHA OCIKOB. YPOBHH OpPraHU3aldU CTPYKTYpHI
Oenka. [oOynsipubie 1 GuOpmLIsipHbIe Oenku. JlomeHbl. DH3MKO-XUMHUECKUE CBOMCTBa OEIKOB.
MeTozb! BBIICICHYSI, OYMCTKU U pa3lesieHus 0eaKoB. MeTopl onpeieeH sl MOJICKYIIpHON MacChl U
CEKBEHUPOBAHHS OCITKOB.

2. OCHOBBI PH3UMOJIOTHHA

Crpoenmne, HOMeHKIaTypa u kinaccupukanus ¢depmeHToB. CBOHCTBA ¥ CHENHU(DUIHOCTS.
Karanutudeckuii LEHTp W aUIOCTEPUYECKHH  Y4acTOK. AHTHTENA. OJHEpPrus aKTUBALUU
¢depmenTaruBHOi peakumu. KuHertka QepMeHTaTHBHBIX peakuuii. Tursl HMHrUOMpPOBaHUS
(bepMEHTaTUBHBIX PEAKIUI U MOJEIN UX ONMCHIBAIOIIHE.

3. OCHOBBI MOJICKYJISIPHON OHOIOTUHI

XYUMHAYECKHUH COCTaB M CTPYKTypa HyKJIenHOBBIX kucioT. CoiictBa JJHK. Pernmukanusa y mpokapuor
W OJYyKapuoT: THUIIBL, STalbl W MEXaHW3M, KitoueBble ¢epMmeHTsl. Krnaccudukanus Myrtauuid.
Pemapanus: Tumbl U MX MeXxaHHM3MBblL. PexomOumHanms. TpaHCKpUNIMsS y HPOKAPUOT M IYKapHUOT:
JTarnbl ¥ MEXaHU3M, KiItodeBble pepMeHTHI U (pakTopsl, perymsauus. [Ipoueccunr. Tpanciasiuus: sTambt
U MEeXaHU3M, GEpMEHTHI U (PaKTOPBI TPAHCIALMH, perymaius. [locTTpancuaiuonHas MoauduKarys.
Perynsiust skcnpeccuu rena. PHK-untepdepennus u caitneHcHHr.

4. OCHOBBEI TCHOMUKH

Crpykrypa reHa u reHoma. [loBropsiromasics [JIHK. TILP um monexynspubie Mapkepbsl. MeToas
JETEKIHU MTPOAYKTOB aMIUTM(UKaUU. MeTonbl CEeKBEHUPOBAaHUS U OMOMH(POPMATHUECKOTO aHAIIN3A.
Mertozbl reHeTrdeckoi MOM(HUKALUN U TEHOMHOTO PelaKTHPOBAHMS.

5. OcHOBBI META0OJIOMUKH

VYreBonbl: Kinaccuukaiys U crpoeHue. Jlpixanue: oOMeH MIT0K030-6-Gocdara, TUXOTOMUYECKHHA
nyts pacnaga. Ilytm oxucnenust rmoko3sl. Llukn KpeGca. Lens mnepeHoca 3J€KTpPOHOB B
MUTOXOHIpuUsAX. CBeroBas W TeMmHOBas (asel ¢orocunHTesa. llemb mnepeHoca 3JIEKTPOHOB B
xyoporacrax. YerpoictBo Qotocuctemsl | m II. Huxn KanpBuna. OOMeH NpOCTHIX YIJIEBOJOB,
OJIMTOCaxapuioB, moiucaxapuaoB. Jlummael: xinaccupukamms u crpoeHne. OOMEH U CHHTE3
TpuruuepuaoB. Kiaccudukamuss mponeccoB OHONIOTMYECKOTO OKHMCICHHS W JIOKaJu3alHs HX B
kineTke. CBOOOJHOE OKUCIIEHHE W OKHUCIEHHWe, conpsbkeHHoe ¢ (ocdopumupoBanuem AJ(D.
OHepreTrdeckuil 0anaHc pacnazna yriieBOAOB U TPUIIULICPUIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa npenocrasinsiercs: 0a30Boi kadenpoi
1. Henwcon, Kokc: OchoBsl 6noxumun Jlennnmkepa. B 3-x Tomax. Jlaboparopus 3nanwmii, 2020 r.
2. bokyts C.B., I'epacumoBud H.B., Muntorun A.A. MonekynsipHasi Ouosorus. MH.: Beraiimas
mkoJja, 2005, 463 c.
3. Konmnues A.C., CeBactbsiHoBa . A. MonekymnsipHas Ouonorus. M.: Akagemus, 2005. 397 c.

JomnonHutensHas auTeparypa



Jlureparypa npenocrasinsiercs: 6a30Boi kKadeapoi

1. Mymkam6apos H.H., Ky3zunenos C.JI. Monekynspaas 6uonorusi. M.:.MHUA, 2007. 536 c.
2. Cunrep M., bepr I1. I'ensr u reromsr. M.: Mup, 1998. T. 1-2.

3. Konwman ., Pem K.-I'. Harsgaas 6uoxumust. M.: Mup, 2000

4. OpunnnaukoB FO.A. buooprannueckas xumus M.:Ilpoceemenue, 1987. 816 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsl B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, MpOCITyIaBIINi Kypc, OJDKEH C OAHOW CTOPOHBI, OBJIAJICTh TEOPETUICCKUMHU 3HAHUSIMHU 110
OMOXMMHH ¥ MOJICKY/JISIPHOW OHONOIMM, a C JPYrod CTOPOHBI, JIOJDKEH HAay4HUThCS HPUMEHSTH
MOJTyYEHHbIC 3HAHUS Ha TPAKTUKE. YCIICIIHOE OCBOCHHE Kypca TpeOyeT CaMOCTOSTEIbHOW paboThI
CTyJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTHTepaType),

— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTENIBHOI JINTEPATyPHI,

— MOZITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX JUISl CAMOCTOSATEIBHOTO N3YYCHHS,

— pelIeHHe 3a/1a4, PeIaraeMbIX CTYJCHTaM Ha 3aHATHSX,

— MO/ITOTOBKY K 9K3aMEHY.

PykoBOACTBO W KOHTPOJIb CaMOCTOSITEJIBHOM pPabOTBI CTyJIEHTa OCyLIeCTBIsieTcss B (opme
WHIMBUIYaJIbHBIX KOHCY/IBTAlM W TPOBEPKH [OMAamIHero 3axaHus. llokasareneMm BiaJeHHS
MaTepHaloM CIY)KUT YMEHUE CHUHTE3HUPOBATh MOJTyUCHHBIC 3HAHHS M3 Pa3HBIX TEM U Pa3eiioB, a TAKXKe
W3 CMEXHBIX TUCIUTUIMH MEXIy c000ii. J{JIsl 9TOTO CTYACHT ODKEH peliaTh Kak MOKHO OOJIbIIIEe 3a/1ad,
aKTUBHO y4acTBOBATh B CEMUHAPAX, BHIOJIHATH JOMAITHUE 3aaHHs.

PexomeHayeTcst MPOBOJUTH CaMOCTOSTENIBHYIO Pa0dOTy IO CIEAYIOIIeH cXeMe: M3ydeHHe MaTrepuana
JICKIIMU 110 KOHCIIEKTY B JICHBb MPOCIYIIMBAHUS JICKIMHU; MMOBTOPEHUE Marepuala Inepesa cleayronen
JeKIe, mpopaboTka ydeOHOro MaTepualia 1Mo KOHCIEKTaM JICKIUN, y9eOHO! W Hay4YHOU JuTeparype,
MOATOTOBKA OTBETOB Ha BOIPOCHI, BHIMOJHEHUE JJOMAIITHETO 33 aHusl.

BaxHO HOOWMTBHCS OCO3HAHHOTO ITOHMMAHUS HM3y4aeMOro Marephaja, a HEe MEXaHWYeCKOrO €ro
BOcIpou3BeneHus. [Ipu 3aTpyJHEHUH M3YyYeHHUS! OTICIBHBIX TE€M, BOIIPOCOB, CleayeT oOpaluarbcs 3a
KOHCYJbTAIIMAMH K JiekTopy. OOs3aTeibHbIM TPEeOOBaHUEM SIBISICTCS BHIMIOJHEHUE JOMAIIHUX PadoT,
KOTOPBIE CHCTEMAaTHYECKH CIIAFOTCS HA IPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: BbromeaunuHckre TEXHOIOr N
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: A.A. ConoBseB, A-p 61o0I. HAayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBITIOJIHEHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HayYHBIX 3HAHUH B 00JIACTH OMOJIOTMYECKHUX U
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocOoOGH  HCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
Hay4HblC 3HAHUS B  OOJACTH  OHONOTMYECKUX U

(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IloHumaer MEXIUCUMIUIMHADHBIE CBA3H B
o0JIaCTSIX XWUMHUM, OWOIIOTUH, MaTreMaThuku W (U3HKH U
cnocobeH WX  OPUMEHSATh NpPH  PEelIeHWH 33434
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.4 CnocobeH IUIaHUPOBaTh, OPraHW30BBIBATH U
MPOBOIUTHh HAyYHO-MCCIIEAOBATEIILCKUE pabOThl B 00IaCTH
OMOTEXHOJIOTUH, TPOBOAWTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToB OKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIC
3aKJIFOYECHUS U BBIBOJIBI

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN

OIIK-3.4 CrocobeH k mpodheccCHOHATHHON AKCIUTyaTallud U
MOJICpHHU3AIHH COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyOBaHUS ISl OCYIIECTBICHUS OHMOTEXHOJOTHUCCKHUX
MpOIIECCOB

OIIK-3.5 Brnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HAay4YHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHUS (PyHAaMEHTAIBHBIX Pa3AesioB MaTeMaTUKH, PU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIs1 TOCTAaHOBKM W  pEIICHHS

HayYHO-HCCIIEI0BATEILCKIX 3a1a4y B obmactu
OMOMHXXEHEPUHU B OMOUH(POPMATHKU

IIK-1.3 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTHYeCKHe MOACTH ISl ONHCAaHWs H3y4aeMbIX

SIBIICHUI W TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOZEIHN

[IK-1.4 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

IMK-1.5 CrnocobeH co3naBark MpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCHOJb3yeMble B OWOMHXCHEPHH H
OroMH(pOpMaTHKE

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
000opynoBaHUS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

[1K-3.4 CrnocobeH caMOCTOSTENIbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacti OMOWHXeHepHur 1 OnonH(GOpMaTHKN

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMH(pOpPMATHKK NS TONYYCHUST  OMOJOTHYECKUX
OOBEKTOB C IIeTICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AMCHUTUIMHBI « BHOXUMUST pacTUTEIHHON KIETKIY» 00yUYaIONIMNCS JTOJIKCH:

3HATb:

- OCHOBHBIC TIOHATUA W IIPUHIMIIBI KJ]aCCI/I(bI/IKaLII/II/I COCHHHeHHﬁ, BXOOAIIMUX B COCTAaB XXHUBBIX

OpraHU3MOB;
- CTPYKTYpPY ¥ IPOCTPAaHCTBEHHYIO

OpraHu3anuio OeNKOB, HYKJIEHHOBBIX KHCIIOT, YIVIEBOOB,

JIUTIUAO0B, HU3KOMOJICKYIISIPHBIX OHOPETYIISTOPOB;
- (U3NMKO-XMMUYECKHE CBOWCTBA, METO/IBI CHHTE3a M aHAIH3a OMOOPTaHUICCKUX COCTMHEHUH;
- (hepMEHTATUBHEIN Karaiu3, MOHATHS O (EepPMEHTaX, aHTHUTENIaX, OCHOBHBIE 3aKOHOMEPHOCTHU

NpOTeKaHUs (PePMEHTATUBHBIX PEaKIIHIA;

- aBpO6HBIe n aHaE)pO6HI>Ie METa0O0IYECCKUe OponeCChl, UHTCIpallui0 MCXKAY HUMU U INPUHIOUIIBI UX

peryssnuy;

- CTPOEHHE U COCTAB IT€HOMAa MPOKAPUOTUYECKHUX M IYKAPHUOTUUECKUX OPTaHU3MOB;
- OCHOBHbIEC IPUHLUIIBI peaTn3ally FeHeTHYeCKO MH(OopMaLuy B KJI€TKaX pacTeHUH, KUBOTHBIX U

MHUKpPOOPIaHU3MOB.
yMeTh:

- pemath TEOPETUYECKUE 3a1a4H 110 OMOXMMUH U MOJIEKYIIIPHOM OHOIOrnH;
- MHTETPUPOBATh 3HAHUS PA3IUYHBIX AMCUUIUINH NPU OMUCAHUHU MOJEKYIAPHO-OMOIOTHUYECKUX H

OMOXUMHUYECKHX MPOIIECCOB;

- MOJAEIHMPOBATH IKCIIEPUMEHTHI 00JIaCTH OMOXUMHUH U MOJIEKYIIIPHON OMOJIOTHH;
- HCHOJIB30BaTh 0a3bl JAHHBIX M APYrue HHPOPMAILMOHHBIE PECYpPCHI Ul MOMyUYeHUsI HHPOPMAIUHU O
MOJIEKYJISPHO-OMOIOTHYECKIX M OMOXMMUYECKUX IpoIleccax.

BJIaJeTh:




- HaBbIKAMH OCBOCHHSI OOJIBIIOT0 00bEMa TEOPETHYSCKOTO MaTepHara;

- HaBBIKAMU CaMOCTOSITEILHOTO TIOUCKA IiefeBoi nH(popMaiuu B UHTepHETE;

- KYJIBTYPO#H MOJCTHPOBAHHS MOJICKYJISIPHO-OUOIOTHYECKUX IKCIICPUMEHTOB;

- TPaKTUKOW MOCTAHOBKHU MPOOJIEMHBIX 337a4a ¥ X PEUICHHUS B 00JaCTH OMOXMMHUU U MOJICKYJIAPHOMN
OHOJIOTHH;

- HaBBIKAMH TEOPETHUYECKOTO aHAIM3a 3ajad OMOXMMHUH W MOJICKYSIPHOW OMOJIOTHH, CBSI3aHHBIX C
W3YyYCHUEM CBOWCTB OHOJIOTMYECKHX CHUCTEM Ha MOJICKYJISIPHOM M CYOKJICTOYHOM YPOBHSX
CTPYKTYPHOU OpraHU3aIny.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo Bpems TeKkymero KOHTpOs CTYAEHT IOJDKEH YMETh OTBETUTH Ha CJIEAYIOIINE BOIPOCHI:
1. Lenun u 3anaun Ouoxumuu. Mcropus pazsutusi Onoxumun. CBsA3b OMOXUMHUH C APYTUMH HAayKaMH.

2. DneMeHTapHBIH COCTaB JKMUBBIX OPraHU3MOB M CBONCTBa aTOMOB, YYaCTBYIOIIUX B ITOCTPOCHUU
OMOXMMHUYECKUX COECIUHEHNN.

3. XuMuuecKkure 3JIeMEeHThI B OpraHu3Me YelioBeka: Kabliuii u hocdop, Hof.
4. X¥Mu4ecKre 3JIeMEeHTHI B OpraHn3Me 4elIOBEeKa: HaTPUH U XJI0p, KeJe30.
5. AMUHOKHCIIOTHI - CTPYKTYPHBIE DIIEMEHTHI OSJIKOBBIX MOJIEKYI (001mast opmyIia, CBOHCTBA).
6. Knaccudukarus 6enkoB. @yHKIIUN OEITKOB.

7. CoiictBa 6enkoB. Copeprkanue OSIKOB B OpraHax M TKaHSX.

8. [lonunenTuaHas Teopust CTpOeHUs OCIIKOB.

9. IlepBuuHas CTPyKTypa OEIKOBBIX MOJICKYII.

10. Bropuunas cTpyKTypa OEITKOBBIX MOJICKYII.

11. TpeTnuHas ¥ YeTBEPTUUHASI CTPYKTypa OEIKOBBIX MOJIEKYIL.

12. buocuHTe3 GEIKOB: TPAHCKPHIIIHS U AKTUBUPOBAHNE aMHUHOKHCIIOT.

13. BruocunuTe3 OGENKOB: TPAHCISIUS.

14. OniepoHHBIN yPOBEHB PETYIISAIHIH.

15. BuraMuHbI: CBOMCTBA, KIIACCU(PUKAIIHS, UCTOPHUS U3YUCHUS.

16. XapakTepucTHKa BOAOPACTBOPUMBIX BUTAMUHOB: BUTAMUHBI IPYIIIBI B.
17. XapaxkrepucTika >kupopacTBOpUMbIX BUTaMHHOB: A, /1, E, K.

18. XapakrepucTtiuka BogopacTBOpuMbIX BuTaMuHoB: C, P, H.

19. Knaccuduranus dpepmentoB. Oxcunopenykrassl. Tpancdepassl.

20. Knmaccudukanus pepmentoB. ['unponassl. JInassl.

21. Knaccudukanus pepmentos. M3omepassl. Jluraser.

22. ®epmenTsl. Mctopus m3ydenus. CroiictBa pepMeHTOB. Crieliu()UIHOCTD.
23. Crpoenue GhepMEHTOB.

24. Mexanusm neictust pepmentoB. [Ipumenenne hepMeHTOB.

25. HykneuHoBble KUCIOTHL. McTopus n3yueHus. Buapl HyKI€MHOBBIX KHCIIOT.
26. XuMUYECKHN COCTaB HYKJIEMHOBBIX KHUCIOT.

27. CTpyKTypa HyKJIEMHOBBIX KUCJIOT. HyK1€oTHibl, HyKI€03HIbI.

28. [lepBu4Has CTPYKTypa HyKJIEHHOBBIX KUCIIOT.

29. BropuuHas ¥ TpeTHYHAsI CTPYKTypa HYKJIEHMHOBBIX KHCIIOT.

30. O0mast XxapaKTeprCcTHKa U KIIACCHU(UKAIINS YTICBOOB.

31. XapakTepucTHKa yIIEBOJOB: TaJaKT03a, MaJbT03a, (PpyKTO3a, INIIOKO3a.
32. T'omormonucaxapusl.

33. I'ereporonucaxapuisl.

34. OOMeH yIIIeBOJIOB U €T0 3HAUCHHE.

35. OcHOBBI OMOIHEPTETHKH.

36. O0mast xapakTeprcTruka JIUMua0B. OCHOBHbBIC PYHKITUH.

37. IlpocThie TUIUABL.

38. Cno)KHBIE JTUITUIBI.

39. buonoruyeckoe OKUCIEHUE.

40. CrepouHbIE TOPMOHBI.

41. IlenTuaHBIE TOPMOHBI.

42. Ctpykrypa ¥ (pyHKIIMH TOPMOHOB: aJIpCHATINH, TAPOKCHH U JIPyTHE.



Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Knaccudukarmsi aMuHOKHCIOT. He3ameHnMbIe aMUHOKHCIIOTEL. HecTannapTHbie aMUHOKHCIIOTHI.

2. XwupampHocTh. Omnrnyeckas axtuBHOCTh AK. IlBurrepmonnas ¢opma AK. AGcomrorHas
koH(purypauus AK

3. Ilentuasl. KauecTBeHHas peakius Ha NeNTH bl bBHOAKTHBHBIE IENTH B
4. Knaccudukanus Oenkos. [IpocTpancTBeHHas opranu3anus OEIKOB.

5. Metonpl ananuza OenkoB. Xpomarorpadus: HOHOOOMEHHas, OyMakHas, TOHKOCJIOMHAs, Ta30Basi,
KuakocTHas. CeKBEHUPOBaHUE OETIKOB

6. Bropuunas cTpykTypa Oeika. a-crmpaib. f-cKiaagdaTocTs. HeperynspHsle BTOPHUHBIE CTPYKTYpHI
I'moOynsapubie u Gubpusipabie 6enku. JJoMeHbI

7. Tperuunas ctpykrypa. CpaBHEHHE BTOPUYHOM W TpeTHYHOU cTpykTyp. WHBapuantaeie AK.
UerBepTuuHas cTpyKTypa. DUOpHILIpHBIE U TOOYISpHBIC OSIKH.

8. JlabunbHocTh. Menarypaumsa. LiBurrep-uonnas npupona OenxoBoid mojekynsl. MUOT OGenkos.
PactBopumocTs. PacTBOprMOcTh OenkoB — QyHKIUS OoT MoHHOW cuibl U pH pacrBopa. UDT wm
PacTBOPUMOCT.

9. Bolmenenuwe, paszgeneHue W o4ncTka OenmkoB. OrmpenereHue MOJCKYJISpPHOW Macchl Oelka.
Onpenenenne GopMbl OETKOBBIX MOJICKYI.

10. Crpoenue pepmentroB. HomeHknarypa u knaccuduramnus GpepMeHTOB.

TumnoBble OUIETHI:

buner Nel.

1. Knaccudukanus amuHokucnor. HesameHnMble aMMHOKHCIOTHL. HecTanapTHhIE aMHHOKHCIIOTHI.
2. Myranuu. Knaccndukanus. [Ipuuunsl. Myrtarensl. [opsiune Touku 1 4acToTa MyTaIui.

Buner Ne2.

1. Tpernunas crpykrypa. CpaBHeHHE BTOPHUYHOM W TpEeTHUYHOM CTpyKTyp. MHBapuantHeie AK.
UerBepTuuHas cTpykTypa. OubpriuisipHble U IOOYIspHbIC OCIKH.

2. Karanurtunueckuit uneHtp. OJHOKOMIOHEHTHBINH (epMeHT. JIByKOMIIOHEHTHBIE TOJO0(EPMEHTHI.
Annocreprueckuid yqyactok. MynbTrMepsl 1 MOHOMeEpBI. M303uMbl. MynbTHIH3UM. MeTa0oIIoH.

buner Ne3.
1. JTabunsHoOCTh. Jlenaryparusi. l{Buttep-uonHas npuposaa 6enkoBoit monekynsl. 9T Genkos.
2. TepMuHAIMS PEIUIMKALIMN Y TIPOKAPHOT.

Buner Ne4.
1. llentunpl. KavecTBeHHas peakiivs Ha MENTH/IbI. BHOAKTHBHBIC IETITUIBI
2. Pectpukrasbl: poib, Kiaccuukamnus. MexaHu3M U pojib METHINPOBAHHUS.

buner NeS5.
1. Pectpukra3ssl: pois, kiaccudukanus. MexaHusM U poiib METHINPOBAHHUS.
2. ®onnuHT. Mojnenu cBopaunBanus Oenka. Ponb Gongas, manepoHoB U JIUTaH]OB.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[IOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouio (7 6ayuioB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OonblIeii yacTu
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercss 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OuijeTy Ha YCTHOM 5JK3aMEHE HE JIOJDKEH IIPEBBIIIATh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.



