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1. Hem v 3ajaum yueOHOM JUCHUITHHBI

B HacTosiee BpeMsi MOJIEKY/ISIDHO-TeHETHUECKe MeTO/bl CTAHOBSITCSI OTHOW U3 HeOOXOANMBIX
COCTaBJISIFOIIMX B KOMITJIEKCHBIX 9KOJIOTMUYECKHUX UCC/Ie[JOBAaHUSIX U IKOJIOTUUECKOM MOHUTOPHHTE.

Ilesnbr0 ocBOeHUsT JUCHMTUTMHBI «OCHOBBI MOJIEKY/ISIPHOW OMO/IOTHN» SIBJISIETCSI O3HAKOMJIEHHE
CTYy[IEHTOB C COBDEMEHHBIMH TEOPETUUECKUMU 3HAHUSIMM O CTPOEHWM, CBOMCTBAaX W (PYHKIMUAX
HYK/JIEMHOBBIX KHC/IOT W 0enkoB; (opMHpOBaHMe TIOHMMAaHHUSI TIPOLIECCOB HAC/IeICTBEHHOCTH W
M3MEHUYMBOCTH B MPHUPOJHBIX TMOMYJ/ISANUSX BO B3aUMOJEUCTBUU C (PAaKTOpaMU OKDY>KaroIled Cpejibl;
O3HaKOMJ/IeHHe C TIPUHLUIAMU ¥ MeTOJMUUeCKVMH acTieKTaMU TPUMeHeHUs] MOJIEeKY/ISIPHBIX MeTO/I0B
JJIs1 ICCIIeIOBaHMsI OUOIOTMYeCKUX 00bEKTOB 9KOCUCTEM Pa3HOTO T'eHe3uca.

3apaun M3ydeHus AUCLUTUTMHBI 3aK/TI0YAl0TCS B CIeAYIOIIEM:

ObecrieyeHUM TIOHUMAHHUSI MOJIEKYJISIPHO-TEHETUYECKOTO W KOJOTHUECKOTO TIOAXOJ0B ISt
eCTeCTBeHHO-HAYYHOTO 00bsSICHEHHsT OMOIOTHUYeCKUX siBleHUH U ()aKTOPOB;

@®opMHUPOBaHUM TOTOBHOCTH K JEWCTBHUSM I0 OXpaHe TMPUPO/bI Ha OCHOBE TeHETHUECKHX U
5KOJIOTUUEeCKUX 3HAHUI;

V3yueHUH COBPEMEHHBIX METO/JIOB HSKOTeHEeTHUECKUX WCCIe0BaHUN J>KUBBIX OPraHW3MOB,
B3aMMOOTHOIIIEHHUS] OPraHM3MOB JIpyT C APYIOM M OKpY)Kalolleld CpeZioii; TpUMeHeHHe MeTO/[0B B
TEOPUH U Ha TIPaKTHKe;

Pa3BuTnm criocoOHOCTH K HayUHO-UCC/Ie0BaTeNbCKOU paboTe.

2. TpeboBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUINHBI

[Tporiecc wu3yueHWs AWCLMIUIMHBI HarpaBieH Ha (opMUpOBaHUe O06IIenpodeccuoHaIbHON
KOMITeTeHLIUU:

cocobeH  TIpUMeHSTh ~ 0a30Bble  3HaHWS ~ (yHJAMeHTaJlbHBIX Hayk O  3emie,
€CTeCTBeHHOHAayUYHOr0 M MaTeMaTHUeCKOTO IMK/IOB TIpDU pellleHHd 3a7iau B 006acTu IKONIOTUU U
npupogonosib3oBanus (OITK-1).

[lnanvpyembie  pe3y/ibTaTbl OCBOEHMsS TPAKTHUKU, COOTHECeHHble C
pe3y/bTaTaMH OCBOEHHsI 0Opa3oBaTeIbHOM MTPOTPaMMBI, TIPe/ICTaB/IeHbI B TAOJIHIIE.

JIaHUPpyeMbIMHU

Tabmuua — [1naHupyeMble pe3ysibTaTbl 00yUYeHus 10 AUCLUITIHE, COOTHeCeHHbIe C YCTaHOB/IeHHBIMU
B TIporpaMMe OakajiaBpraTa WHAWKATOPaMH JOCTH)KEHHUST KOMITETeHI[UH

Kopa v HanmeHoBaHMe .
Kop IInanupyemMbIH pe3yabTaT Kop
HaumeHoBaHHe HHJUKaTopa
KOMITeTeH 00yueHust noKasare/s
KOMIIeTeHI{UH JAOCTIIKeHHA
10701 0 JUCIUIUIHHE 0CBOEHHUS
OIlIK-1 Criocoben W[T-Lomk.: 3HaeT 3HaTh:
TIPUMEHSITh OCHOBHLIE 3aKOHBI — CTpoenue, ¢usvko-xummueckue | 3(OIIK-1)1
6a30Bble 3HAHUS yH/|aMeHTaIbHBIX CBOMCTBA M (YHKIWH Pa3/IMYHbIX
(hyHIaMeHTaTbHBIX HayK 0 3emJe, BUJIOB  HYKJIEMHOBBIX  KHUCJIOT,
HayK 0 3emJe, eCTeCTBeHHOHayuHbIX | OC/KOB;
€CTeCTBeHHOHAY4H 1 MaTeMaTHYeCKIX - B3aMMOCBSI3b MeXay 3(OIIK-1)2
orou JMCLIATLIVH, pervKanmei, periapatue,
MaTeMaTH4ecKoro CBA3AHHBIX C TPaHCKDUIILeHl 1 TpaHC/sLuell B
LIVIKJIOB TTPH npodeccuoHanbHoit | KIETKe y Mpo- U 3yKapHoT;
pelleHny 3a7au B JeSITE/LHOCTBIO. - METO/IbI copemenHoi | 3(OIIK-1)3
0671aCTH 5KOI0THN MOJIEKYJ/IIPHOH  W/IeHTU(HUKALH
U OpraHy3MOB B 9KOCHCTEMAax
TIPUPO/IOTIO/Th30BaH N-20nk.1: Ymeer Pa3HOro TeHe3HCa;
us NpUMEHATD 3aKOHEI — coBpeMeHHbIH  mogxon K | 3(OIIK-1)4
(yHAaMeHTaTbHBIX 9KOJIOTUUECKOMY MOHUTOPUHTY
HayK 0 3emJe, Pa3IMUHbIX 5KOCUCTEM C
€CTECTBEHHOHAYYHBIX | ppymeHeHyeM MOJIEKYJISIPHBIX




Kog,
KOMIIeTeH
117051

HaumeHoBaHHe
KOMIIeTeHIIUuM

Kopa v HauMeHOBaHUe
MHAUKAaTopa
JIOCTIDKeHUsI

IL1aHMpyeMblii pe3y/ibTaT
o0yueHust
0 JUCLUILTHHE

Kop
noKasaress
0CBOeHMA

¥ MaTeMaTh4yeCcKuX
[UCLIMIIIMH B

npohecCUoHATBLHON
JIeATeIbHOCTH.

MeTO/IOB.

Ywmetsb:

- OCYIIIeCTB/ISITh TIOUCK,
aHanM3vMpoBaTh,  OLIEHWBaThb U
TIPUMEHSITh TIO/y4YeHHble 3HaHUs
TIpU W3yUeHUU APYTUX AUCLUIUINH
u B nipodeccroHaILHOM
ZlesiTeJIbHOCTH;

—  OCYIIeCTBJIATH MOJIEKYJISIPHO-
9KOJIOTUYECKYIO OL[eHKY COCTOSTHHS
OKpY»Karollleil cpe/ibl;
- TIPUMEHSITh
WCC/IefloBaHUS  TIpU
TIPUK/IIHbIX 3a/iay.

MeTO/IbI
pelleH’n

Y(OIIK-1)1

Y(OIK-1)2

Y(OIIK-1)3

Bnagerb:

— wuHbpopMaluer o OuocuHTe3e
HYKJIEMHOBBIX KUC/IOT U DE/IKOB,;

— wuHbopMaLueld 0 MexaHU3Max
DETyJISILIMK  SKCTIPECCUH TEHOB U
B3aUMOCBSI3U
JKU3HEOTIPe/Ie/ISIFOLINX  TTPOLIeCCOB,
MPOUCXOJAIUX B  KJIeTKe Ha
MOJIEKYJIIPHOM YPOBHE;
- TeXHUKOMN
COBpEMEeHHOU
npobiemam
9KOJIOTHY;

— HaBBIKAMH  COJIepP)KaTeJIbHOTO
obcyxneHust TpobsieM, KOTOpbIe
OTPaXXEHbI B [IUCLUIUIMHE.

IOy YeHUst
vHpOpMaLMK  TI0
MOJIEKYJIIPHOU

B(OIK-1)1

B(OTIK-1)2

B(OIIK-1)3

B(OIIK-1)4

B(OIIK-1)5

3. MecTo AMCIUILUIMHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl

Yuebnas gucuurHa «OCHOBBI MO/IEKY/ISIPHON OMO/IOrUN» SIB/ISIETCS] AUCLIATUIMHON
06s13aTe/IbHOI YaCTU B CTPYKType OCHOBHOJ 00pa3oBaTeIbHOI IIPOTPAMMBIL.

OucuuriiHa vMeeT TIpeILeCTBYIOUIMe CBSI3W CO CAeJYHOLUMHU AucUUTuiiHaMu: «O61mas

Ouoxumusi», « Mukpobuosnorus», «buoreorpadusi», «buoorus», «Teopus 3BOTIOLN.

Obmiass OuoxuMusi (XMMHUYeCKUd COCTaB >KUBLIX KJ/I€TOK W OpPraHM3MOB, XHUMHUECKHe

TIPOLIECCHI, JIeXKAIlie B OCHOBE YKU3HeesATeIbHOCTH K/IeTOK U OPraHHu3MOB);

Mukpobuosiorusi (buosoruueckye TPU3HAKW MHKPOOPTaHW3MOB, WX B3aUMOOTHOILEHWS C

JAPYTMMU OpraHu3MaMHu);

buoreorpadus (3aKkoHOMepHOCTH TeorpadrUyeckoro pacIripocTpaHeHHsi W pacripefie/ieHust

JKUBOTHBIX, PACTEHHI U MUKPOOPraHU3MOB, PaClipoCTpaHeHHe OHOo1IeH030B);
buonorusi (6a3oBbie MeXaHHU3MBbI U XUMUST BCeX KJIETOK);
Teopus 5Bo/IIOLIMM (M3MEHeHHe FeHeTUYeCKOro COCTaBa MOMyJISLAN).

3HaHwus 110 JucHUTIMHe «OCHOBBI MOJIEKY/ISIpHOM Orosioruu» OyAyT UCTIOb30BaHbI CTYJeHTaMu
MpU WM3YUeHWH [JUCLIUIUIMHBI «MeToAbl 3KOJIOTUUeCKUX HUCC/IeJOBaHUW», a TakkKe [Jsi MOATOTOBKU

BBIMTYCKHOM KBa/TM(MHUKALIMOHHON paboTHhI.



https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
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https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC

4. CopeprxaHue JMCLUILIMHBI

4.1. TemamuuecKutii n1aH OUCYUN/AUHbI

OuHas ¢popma obyueHus
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Tema: BBesieHVe B MOJIEKY/ISIDH
ema: BBesieHre B MOJIEKY/ISIDHYIO P B _ B 3 Orpoc
Ouosoruio
Tema: MonexyJisspHasi 3KOJI0THS — o
HOBasi CTpaTerus U3y4yeHus TPOC, BBITIOMHEHHE
6 715 3 - 2 - 2 nabopaTopHoi
pa3Hoo0Opa3usi OpraHu3MoB B paBOTEI
TIPUPOJHBIX COODIIeCTBAX
Tema: I'eHeTHUeCKUI aHA/IA
ema: 'enetnuec aHasn3 s3] 3 B _ B 9 Orpoc
MOMY/ISILUU
Tema: MonekynsipHble MapKephbl B Onpoc, BemonHenue
6 yip PKEp 8 | 6 3 - 3 - 2 nabopaTopHOi
HOJIOTUYECKUX UCCTIeIOBaHUSIX paBOTEI
Tema: I'enetnueckuii fpeiid u s3] 3 B _ B 9 Ompoc
3¢ peKTUBHBIN pa3mep MOMYJISLUU
Tema: ®unoreHeTHKa U Onpoc, BemmonHenne
11| 8 5 - 3 - 3 nabopaTopHoi
(unoreorpagus paBOTEI
Tema: @uUioreHeTUYECKOe «PeBO Orpoc, BLIMOTHEHHEe
JKU3HM» U TOPU30HTA/IbHBIN [TepeHoC 1| 8 5 - 3 - 3 nabopaTopHOii
TeHOB paGoTEl
Tema: VICKyCCTBEHHOE U3MEHEeHUe OrIpoC, BBITOMHEHHe
T'€HOTHUIIOB IIpU [TOMOIIY MeTO/|0B 8 | 6 3 - 3 - 2 nabopaTopHOii
reHHOI MH)KeHePHH paboTsI
Tema: DKonoruueckas u Onpoc, BemonHexne
9 | 7 4 - 3 - 2 nabopaTopHoU
MpUPO/J00XPaHHasi TeHeTUKa paBOoTHI
3auet +
Bcero| 72 |51 | 34 | - | 17 21
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paboThI
Tema: MonekynspHasi 3K0JIOIUs —
HOBasl CTpaTerusi U3y4yeHust 211 1 B B B 6 Orpoc
pa3Hoo0pa3ust OpraHrM3MoB B
TIPUPOJHBIX CO0bIIeCTBax
Tema: I"'eHeTMUYeCKUN aHaIU3
710 - - - - 7 Onpoc
TIONYJISILIUA
Tema: MoeKkynsipHble MapKephbl B Onpoc, BemonHenme
yJAp PKEp 8 | 2 1 - 1 - 6 JlabopaTopHO#
5KOJIOTMYeCKUX UCCIIeJOBaHUSAX paBoTI
Tema: I'eneTrueckuii gpeiid) 1 P R T N R 7 Orpoc
3¢ deKTUBHBIN pa3Mep NOMy/sUn
Tema: dunoreHeTrKa u
ema JIOTeHeTHKa 6lo! — B B B 6 Orpoc
dunoreorpadus
Tema: dunoreHeTUUECKOE «ApPeBo
JKA3HW» U TOPU30HTAJIbHBIN [IEPeHOC 8 |1 1 - - - 7 Ompoc
reHOB
Tema: VICKyCCTBEHHOE M3MeHeHue
TeHOTUIIOB IIPH TIOMOIIM METO/I0B 9|1 1 - - - 8 Omnpoc
reHHOU MH)KeHepUHr
Tema: Dxonoruueckas u
8 1 1 - - - 7 Onpoc
MPUPOJ00XPaHHAs TeHeTUKa
3auer 4
Bcero | 72 | 8 6 2 60

4.2. Codepiicanue oucyun/auHbl

Tema: BBejjeHne B MosieKynapHyo ouonoruro (Jlekyus)

OcHoBHble noHsimusi membl: KJieTKa, Tja3MaMeMOpaHa, LIUTOr/ia3Ma, MeMOpaHHbIe OpraHOU/IbI
KJIeTKH, SpO, HJOIIa3MaThyecKasi CeTb, puOOCOMBI, MUTOXOH/IPUH, TIJIACTH/[bI, KOMIUIEKC I 0mbmpKy,
JVKTHOCOMBI, JIN30COMBI, aQyTOCOMBI, TIEPOKCHCOMBI, OPraHOW/ibl IBUKEHUS K/IeTOK, K/I€TOYHbIM LIEHTP,
K/IeTOUHble BK/IoueHus, xpomocombl, [THK, PHK, O0enku, aMHUHOKHC/IOTBHI, CTPYKTypa Oeska,
MeNnTyuHasl CBsA3b, CTPYKTypa HYK/IEWHOBBIX KWUCJIOT, a30THUCTble OCHOBaHWs, IUPUMHUJUHOBBIE U
MypUHOBbIe OCHOBaHusA, TpaHcroptHele PHK, pubocomnabie PHK, wmatpuuneie PHK, mnpaBuio
Uapradda, KoMIjieMeHTapHOCTb, KOZIOH.

Tema: MosiekynsipHasi 3KOJIOTHs — HOBasl CTpaTerusi U3yueHusi pa3HooOpa3usi OpraHu3sMoB B
NMPUPOAHBIX coo0IecTBax (/lekyus)

OcHoeHble noHsimusi membl: GuopasHoobOpa3ue, 5KOCHCTeMa, TUIIbI OMOIOrMYeckux 00paslioB,
UCTOYHUK reHoMmHou [IHK, reHoM, TreHOTHWII, 3KOTHI, KPUNTUYECKHWe BH/bI, TeHeTHYecKas
WJeHTUYHOCTb, TeHeTHMYecKass JAuddepeHIMalvs  MOMy/sALUM,  CUCTeMaTuKa,  (UIOTeHus,
reHocucrematuka, PHK-cogepxkaiue Bupycel, [JHK-cogepskalijie BUpYyCBI.

Tema: I'eHeTHuecKuil aHau3 nomyaauu (Jlekyus)

OcHOBHble nNOHSAMUsI meMmbl: TIOJIOBble OpraHWU3MbI, 0ecriojible OpraHW3Mbl, TPOKAPHUOTHI,
9YKapuoThl, 0OMeH reHeTUUYeCKOW WHbOpMalyel, TeHeTHKa MOMyJISLWN, MyTalys, ToJie3Hasi MyTalusi,
BpefiHass MyTallUs, MyTareHe3, MyTareHbl, (HU3NUECKHe MyTareHHble (aKTOphl, XUMHUECKUe
MyTareHHble (aKTOphl, TeHHbIE, XPOMOCOMHbBIE, T€HOMHbIE MYyTallud, eCTeCTBEHHBIM 0TOOp, Apetid
reHOB, TOTOK TEHOB, afarTaiysi, BHUA000pa30BaHHe, MUKDO3BOIOLMS, MOJIEKY/sIpHasi SBOJIIOLIUS,
W30JISILIUSI, CeeKLusl.

Tema: MoJieky/1sipHbIe MapKepbl B 0M0/I0rHMYecKHX UCCIefoBaHusX (Jlekyus)
OcCHOBHble NOHSIMUSI MmeMbl: «OMHKH» — 3T0XM MOJIeKY/spHON OHO/IOTHMM, TeHOMHKa,

6



http://ru.wikipedia.org/wiki/%C3%E5%ED%EE%EC%E8%EA%E0

TPaHCKPUIITOMHKA, TMPOTEOMHKA, MeTab0/IOMHKa, MeTareHOMHKa, TIpoeKT «['eHoM yesnoBeka», [IpoekT
«Mukpobuom uyenoBeka» (ITMY), Mapkep, HyK/IeOTH/Has TIOC/e/|0BaTebHOCTb, OJMUTOHYKIEOTHU[,
aMMHOKMCJIOTHAsI TI0C/Ie/l0BaTeIbHOCTh, NOJIMMepasHas LiernHas peakuus, nuki I11IP, npakimep, Tunbl
nparimepos, skcTtpakimsa JJHK, cekBeHrpoBaHue, 31eKTpoopes B reje, MoJeKyJISIpHOe KJIOHUPOBaHNe,
TI71a3MU/IBL, 1aCIIOPTH3AaLUs [TOPOJ, JKUBOTHBIX U COPTOB paCTeHW, NOMYJISLMOHHAs TeHeTHKA.

Tema: I'eHeTnueckui apeiid u 3¢pdekTHBHBIN pa3mep nonyasauum (Jlekyus)

OcHogHble noHsimusi membl: 3(@(eKT OCHOBaTessi, reHeTUUeCKWid MOAMMOpPGU3M, MPU3HAKU U
MapKepbl TE€HETHUECKOW TIpUPOAbI, 3akoH Xapau-BaiiHOepra, xpamoBuk Ménnepa, reHOGOH],
TIOMY/ISILIMY, TI0JIOBOe pasMHOXKeHHe, Oecriosioe pa3sMHOXKeHHe, ajjionatrphyeckoe (reorpaduueckoe)
BU/I000pa3oBaHKe, CHMIIATPUYecKoe (9KOJIOTMUYecKoe) BH000pa3oBaHWe, apean BHQ, W30/,
KpaliHue TOUYKM MOMyJISLHH.

Tema: ®unoreHernka u ¢punoreorpadpus (Jlekyus)

OcHogHble nNoOHsMuUsl meMbl: OWOJIOTMYeCKass CUCTeMaTHKa, MOJIeKy/sipHas (HUIOTeHeTHKa,
9BOJTIOLIMOHHBIE B3aWMOOTHOILIEHUs], TAKCOH, CeCTPUHCKHE TaKCOHbI, TAKCOHOMHUSI, /IMarHO3 TaKCOHa,
paHT TakKCOHa, 00beM TakKCOHa, (uoreHe3, ¢HUIOreHeTUYECKOe /epeBO, y3eql, BeTBb, TOIOJIOTHS,
KOpeHb, MaciuTab pacCTOsiHUS, KiaZia, oOrepaTWBHAasi TaKCOHOMMUYECKas eJuHMLIa, MOHO(UIUS,
napaduiusi, nonudunus, QeHeThueckre W KIaAUCTAYECKHe MeTOJbl WU3yueHUs: (UI0reHeTHYecKuX
B3aMMOOTHOIIIEHHH, peruoHasnbHble (I0pbl, peruoHanbHble ayHbl, TPYIITbl CUCTeMAaTUYeCKU OJIM3KUX
BU/IOB, KOMIT/IEKCBI «T1apa3UT-XO035HH».

Tema: @uoreHeTHuYecKoe «JAepeBo XU3HH» U TOPU30HTA/IHLHBIN NMepeHoc reHoB (JIekyust)

OCHOBHble nNOHSAIMUSI MmeMbl: TeHeaJoruyecKoe [iepeBO, BepTUKa/IbHbIM IIepeHOC TeHOB,
TOPH30HTA/IbHBIN TIepeHOC T'eHOB, Habop reHoB, HabOp (yHKIMM, OpraHW3M-perUITUeHT, OpPraHu3M-
JIOHOp, MOOW/IbHBIE TeHeTHYeCKHUe 3/1eMeHThI («TIpbITaroliljie T'eHbl» WM TPaHCIO030HbI), OakTepuw,
apxed, JyYKapuoThl, Oakrepuodaru, Bupychl, ['TII' B KoMmIlIekcax «mapa3ur-xo3suH», [TII' B
CUMOMOTHUYECKHX acCOL[UALIUSX.

Tema: HMcKyccTBeHHOe HW3MeHEHHEe TeHOTHMIIOB NpHU TMOMOIIA MeTO/J0B TeHHOM WH)KeHepuu
(/Texyus)

OcCHOBHble NOHAMUS MeMbl: UCKYCCTBEHHbIM MOPU30HTA/IbHBIN TePeHOC IeHOB, UHTerpaTUBHBIN
BEKTOp, METOAbl U TeXHOJoruu rmosyueHuss pekomOwHanTHeIXx PHK wu [JHK, reHetruuecku
MOZMGbULIMPOBaHHBIM OpraHW3M, KJIOHUDOBaHUe, HOKayT I'eHa, CTBOJIOBbIe K/I€TKU, UHAYLIMPOBAaHHbIE
CTBOJIOBbIE KJ/IETKH, pe[laKTUpPOBaHVe FeHOMOB, FeHOTeparivs, KjietouHas unxeHepus, [JHK-BakiyHa,
ucrionb3oBanve [THK B TexHO/OTMM reHeTHUYeCKON WMHKeHepuH, ucrosb3oBaHue [JHK B TexHosoruu
cyZeOHO-MeIUI[UHCKON SKCITIePTU3HI.

Tema: Jkosi0oruyeckas ¥ NpUPoO/00XpPaHHas reHeTuka (Jlekyus)

OcHogHble noHsimust membl: OVOUH)KeHepHs, OuoTexXHOIOTHS, reHeTUYeCKH
MO/TUGDHUITMPOBAHHBIN OpraHu3M, reHOMHasl OubsmoTexa, WH)KeHepHast ouosorus,
pernporpaMMHpOBaHWe  KJIeTOK, HAC/Ie[CTBEHHbIe 00JiIe3HW, TEeHOTOKCHKOJIOTUS, TeHOTeparus,
TOKCHMKOTeHeTHKa, (papMakoreHeTHKa, (apMaKOTeHOMHKA, MOJIEKY/ISIPHO-TeHeTHUeCKre MeTOZbl B
KOMITIEKCHBIX 9KOJIOTHUECKUX WCCIe[0BAaHUAX M JKOJIOTMUECKOM MOHHMTOPHUHIe, MOJIEKYJIspHast
5K0J10THsI, Ipo61eMa MHBA3UBHBIX Y MHTPO/YLIMPOBAHHBIX BHZIOB.

Jlumepamypa: [7.1-7.2], 571eKTpOHHbIE pecypcbl W MeKAYHapOJAHbIe 3/IeKTPOHHBIE 0a3bl
JlAHHBIX U3 MepeyHsi pecypcoB MH(OPMAaLMOHHO-TeJIeKOMMYHUKALMOHHOM ceTh «V/HTepHeT» — [8.1—
8.8, 8.10-8.11, 8.13-8.14].
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8_%D0%BC%D0%BE%D0%B4%D0%B8%D1%84%D0%B8%D1%86%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8_%D0%BC%D0%BE%D0%B4%D0%B8%D1%84%D0%B8%D1%86%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D0%B7%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D1%80%D0%BC%D0%B0%D0%BA%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D1%80%D0%BC%D0%B0%D0%BA%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B1%D0%BE%D0%BB%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B5%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D2%F0%E0%ED%F1%EA%F0%E8%EF%F2%EE%EC

JlabopamopHble pabombil

JlabopamopHas paboma. BBefieHre B 1ab0paTOPHBIN NMPAaKTUKYM. TexHHKa 0e30MacHOCTH B
OuoxUMHUeCcKol 1abopaTopuu.

JlabopamopHas paboma. MeToAVKyU BU3ya/ir3aly OPraHesl U BelleCcTB K/IeTKU.

JlabopamopHas paboma. HykieMHOBbIe KUC/IOTBI — METO/JUKA BbI/I€/IeHHUS.

JlabopamopHas paboma. HyknenHoBbie KUCIOTHI — MeToAuKa [11IP v Bu3yanu3sanmm.

JlabopamopHass ~ paboma.  HyknenMHOBble  KWUCIOTBI ~ —  MeTOAMKA  aHa/lu3a
TI0C/Ie/I0BaTeIbHOCTE HYK/IeOTH/I0B U Oe/KOB.

JlabopamopHasi paboma. HyK/ieMHOBbIE KHCIOTbI — MeTOAMKAa TIOCTPOEHWS W aHa/Iu3a
¢uoreHeTHUECKUX ZIePeBbEB.

Jlumepamypa: >71eKTPOHHBIE PeCypChl U MeXXAYHApOAHbIe 3/IeKTPOHHBbIe 0a3bl [JAHHBIX W3
repeyHsi pecypcoB HMH(OpPMalLMOHHO-TeIeKOMMYHHUKAl[MOHHON ceTH «VHTepHeT» - [8.1-8.8, 8.10—
8.11, 8.13-8.14].

5. YueOHO-MeTOAHUYECKOE 00ecrieueHHe /ISl CAMOCTOATE/IbHOW PadoThI 00yJarommxcs

5.1. BHeayoumopHas camocmosime/ibHAs paboma oGyuanwjuxcs

B 1esoM BHeayAWTOpHasi CaMOCTOsiTe/IbHasi paboTa oOyuaromjerocs mpyd M3y4YeHHH Kypca
BKJ/IIOUaeT B cebs ciiefiytoliue BU/IbI paboT:

— npopaboTKa (M3yueHue) MaTepraioB JIEKIUH;

— YyTeHHe U 1popaboTKa peKOMeH/I0BaHHOW OCHOBHOM U JIONO/THUTEIbHOW JITepaTyphl;

— MO/JITOTOBKA K 71a00pPaTOPHBIM 3aHSTHSIM;

— MOWCK U npopaboTKa MaTepuanoB U3 VIHTepHeT-pecypCcoB, HayUHbIX MyO/IMKaL1ii;

— MO/ITOTOBKA K 3aIuTe 1ab0paTopHbIX paboT;

— MOJArOTOBKA K TeKyllleMy W UTOrOBOMY (IIPOMEXXyTOYHasl aTTeCTalis) KOHTPOJIK 3HaHUU 10
JUCLIATUIVHE.

OcHOBHasi fl0/11 CaMOCTOSITe/IbHOW paboThl 00yvaroUMXcsl TMPUXOAUTCS Ha TOATOTOBKY K
naboparopHbiM paboTaM W WX 3aliyTe, TeMaTHKa KOTOPBIX OXBaThbIBaeT COJep)KaHWe Kypca.
CamocTosiTennbHasi paboTa IMo MOATOTOBKe K JjlabopaTopHbIM paboTaM M UX 3alljuTe Ipejriosaraer
yMeHHe paboTaTh C TIepBUYHON MH(OPMaLHe.

CamocmosimenbHasi paboma no pasoesny 1:

Pabora C KOHCHEKTOM JIeKMMi U peKOMeHJ0BaHHOM /uTepaTypoil (OCHOBHasi U
JIOTIOJIHUATE/TbHASs).

[ToaroroBka MarepuasoB K KOHTPOJIBHOMY OMNpOCY O H3yueHHbIM TeMaM, s1abopaTopHbIM
3aHSTHSIM, TeCTOBBIM ITPOBEPKaM 3HAHHUH, 3amiuTe 1abopaTopHBIX PaboT, Aramoram C rperno/aBaresiemM
Y yYaCTHUKaMM [TPOBEPKU 3HaHUM [1epBOro paszesa AUCLUIIMHBIL.

CamocmosimenbHasi paboma no pasoesny 2:

Pabota C KOHCIIEKTOM JIeKIMd ¥ DPEeKOMeHJOBaHHOW JiUTepaTypod (OCHOBHas U
JIOTIOJTHUTe/IbHAs).

[TogroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yuUeHHBIM TeMaM, 1a00paTOpPHBIM
3aHSTHSIM, TECTOBBIM IPOBEPKaM 3HaHUM, 3aiiyTe jabopaTopHbIX paboT, Auanoram c rpernojaBaresiem
Y yUaCTHUKaMM MMPOBEPKU 3HAHUM BTOPOTI'O paszesia JUCLUIUIMHBIL.

6. @oHA OIeHOYHBIX CpPeJACTB /I TPOBeJeHUs1 TPOMEXYTOUYHOM aTTecTaluu
00yuarIIMXCs M0 JUCIUIIMHE



@oH/I OI[eHOYHBIX CPEJCTB /i1 TIPOBE/IEHUS] TIPOMEXKYTOUHOW aTTeCcTal[id O0YYarol[uXCsl T10

gucuuriiHe  «OCHOBBI  MOJIEKYJISIDHOM  OMO/OTHW» TIpe/iCTaBleH B TIPUIOXKEHWH K paboueit
TIpOrpaMMe AUCIIUTUTMHBI ¥ BK/TFOUaeT B ceOst:

— TepeyueHb KOMHETEHL{I/II‘/JI C YKd3dHHEM 3TdIIOB HX q)OpMI/IPOBaHI/IH B TIIpoLiecce OCBOeHHUA

oOpa3oBare/ibHO MTPOTPaMMBbI;

— onMcaHue ToKas3areyieil u KpUTEepHUEB OLI€EHMBAHUA KOMHETEHL[I/Iﬁ Ha PA3/IMYHBIX 3TdlldX HX

(hopMHpOBaHKS, ONMCAHKE LKA/ OLleHUBaHUS;

— TUIIOBBIE€ KOHTPOJ/IbHBIE 3a/ldHUA WUIKM MaTepPUdJIbl, HEO6XO,E[I/IMBIE AJId OLIeHKH 3HaHHfI, YMEHI/Iﬁ,

HaBBIKOB U (WIX) OMbITA [iesITeJIbHOCTH, XapaKTepU3YHOLUX 3Tarbl (GOPMUPOBaHKSI KOMIIETEeHLU;

— MeToAUuYeCcKue MaTepuasbl, Orpejessitolfyie TIpolelypbl OLleHWBAaHUS 3HAHWW, yMeHUH,

HaBBIKOB U (W/IX) OMbITA [eSITeJIbHOCTH, XapaKTepU3YOLUX 3Tarbl (GOPMUPOBaHNSI KOMIIETeHLUM.
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24.

Bonpochkl /15 npoBe/jeHHs MPOMEeXYTOUHOM aTTecTaliy 1Mo JUCHHUILINHE (3a4eT)

XUMHUUECKUH COCTaB >KUBBIX OPTaHU3MOB.

®yHKUMY Oe/TKOB B )KUBBIX OpraHU3Max.

AMUHOKHCIOTHBIN COCTaB OeJKOB.

Ctpykrypa Oeska: mepBUYHasi, BTOPUUHAsi, TDeTUYHAsl, YeTBePTUYHASI.
CaoiicTBa O6e/KOB.

[TpocTeie Gesiku.

Cno>xHbIe OeJTKu.

Cocras, 3nemenTtapHoe crpoenve [JHK u PHK.

Twurbl, cTpoeHre ¥ GYHKIMM aMUHOKHCIOT.

. MOJ'IEKyanHaH 3KOJIOTUA B U3yUeHHNN pa3H006pa3H;1 OpraHr3MOB B IMMPUPOAHBIX COOGLL[ECTBaX.
. ITonusitus reHomd, reH0THIld, SKOTHIId, KPUTITUYECKKUX BHU/I0B, reHeTHUeCKOU HNAEeHTUYHOCTH,

reHeTHyeckou auddepeHIMaLIAN TTOMYISLUN.

[ToHsATHS cuCcTeMaTHKH, (UIOreHUH, TeHOCUCTeMAaTHKY.

[MoHsATHS ecTeCcTBeHHOT0 0TOOPA, Apetida reHOB, MOTOKA T'eHOB, afiarTaliuy, BU000pa30BaHuUsI.
[ToHATUS MUKPO3BOJIIOLIMY, MOJIEKYJIIPHOW 3BOJIIOLIMY, U30JISILIAY, CeJIeKLIHU.

MonekysipHble MapKepbl B OMO/IOTMUeCcKrX UCC/ieI0BaHUsIX.

«OMHUKM» — STO0XM MOJIEKY/ISIPHOW OMOJIOTMM: TeHOMHKA, TPAHCKPWUIITOMUKA, ITPOTEOMHKA,
MeTaboOMUKa, MeTareHOMHKa, MpoeKkT «['eHoM desioBeKa», [IpoekT «MuUKpoOHOM uesoBeKa»
(IIMU).

'enetnyeckuii fpeid 1 3¢(eKTUBHBIN pa3mep MOMYJISLUN.

Merto/ib1 U3yueHus: (prIoreHeTUUeCKUX B3aMMOOTHOLIEHWH, perMoHasibHble (hI0pbl, perMoHajbHbIe
(ayHbI, TPYTINBI CUCTEMaTUUeCKH OM3KUX BUZOB, KOMITIEKCHI «T1apa3yuT-X035IUH».

[ToHATHS BepTHMKaIbHOIO ¥ TOPU30HTAIBHOrO NepeHoca rexHos (I'TIT).

['TIT' B KOMIIEKCaxX «Tapa3uT-x03suH», ['TII' B cuMOUOTHUeCKUX acCOI[UalUsIX.

MeTop! 1 TeXHOMOTHH TIoy4eHust pekomMbuHanTHeIX PHK u THK.

Wcnonb3oBanue [JJHK B TexXHO/OTHsIX TeHeTUUYeCKON WHXeHepuu U Cy/eOHO-MeJULIMHCKOM
9KCIIepTHU3bL.

[ToHsATHSI TeHeTHUYeCKW MOAU(ULIMPOBAHHOTO OpraHMW3Ma, TeHOMHOW OWO/IMOTeKH, WUH)KeHepHOMH
Orosoryu, pernporpaMMHUpPOBaHUS K/TIeTOK.

Moneky/isipHO-TeHeTUYeCKre MeTOZbl B  KOMIUIEKCHBIX 3KOJIOTUYeCKUX MCC/IeJOBaHUAX U
9KO/IOTUYECKOM MOHUTOPUHTE.

7. PekoMmeHjyeMas iMTeparypa

7.1 OcHogHas
1. Buosornueckass xumusi: yue6. mocobue / FO.b. dunmunmosuy [u ap.]. — V.: Akajgemus,

2005. — 256 c. (38 3k3.).

2. buonoruueckasi xumusi / iog, ped. H. . KoaneBckoii. — M.: Akazgemus, 2009. — 256
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http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B1%D0%BE%D0%BB%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B5%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D2%F0%E0%ED%F1%EA%F0%E8%EF%F2%EE%EC
http://ru.wikipedia.org/wiki/%C3%E5%ED%EE%EC%E8%EA%E0

c. (17 sk3.).
7.2 JTonosHumenbHas

1. BBesieH1e B MOJIEKY/ISIPHYIO 9KOJIOTHI0 MUKPOOPTaHU3MOB : yueOHO-MeTojiueckoe rmocobue /
H.J1. BenbkoBa, A.M. AuapeeBa — fApocnasib: U3a-8o OO0 «IlpunTxayc», 2009. — 91 c.

2. MonekynsipHO-OM0/IOTHUeCK e MeTO/bl B TIOYBOBE/IEHUH M 9KOJIOTHHU : yueOHOe rocobue /
H.A. ManyuapoBa. — M.: «YHuBepcureTcKasi KHura», 2014. — 68 c.: tabs., u.

3. C/ioBapb TEPMHUHOB TI0 LIUTOJIOTUN U MOJIEKY/ISIpHOU Ouosioruu : yuebHoe mocobue / JI.JI.
Ab6pamoga, JI.[l. Bepxomeniesa, P.I'. Kanskuna — OpenOypr: M3gatenbckuii 1jeHtp OT'AY,
2010. — 132 c. (OBC Jlanb: URL: https://reader.lanbook.com/book/134535#2).

4. Tlombopka cTaTeli W3 HAyUHBIX peLIeH3MPYeMbIX >KYPHAlOB [0 TeMaM JJUCLIUILIMHBI,
3arpy’>keHHble TIpero/iaBaTesieM/pa3paboTukoM ydebHOW miporpammbl B OMOC @OT'BOY BO
«Kamuatl ' TY ».

8. [Tepeuennb pecypcoB uH(pOpMaLIMOHHO-Te/IEKOMMYHUKALIMOHHOM ceTH « IHTepHeT»

8.1. Bl Nucleotide [MexxayHapoHasi 37eKTpOHHasi 0a3a JaHHBIX OTKPLITOrO JOCTymal. —
URL: http://www.NCBI.nlm.nih.gov/sites/Entrez?db=nucleotide

8.2. B/l Protein [MexayHapoJHast 3eKTpoHHasi 6a3a laHHbIX OTKpbITOro gocrymal. — URL:
http://www.NCBIL.nlm.nih.gov/sites/Entrez?db=protein

8.3. B/1 Structure [MexxayHapo/iHast 37IeKTpOHHasi 6a3a JaHHBIX OTKpbITOro goctymnal. — URL:
http://www.NCBIL.nlm.nih.gov/Structure/index.shtml

8.4. B/l Gene [MexayHapo/Hasl 3/1eKTpOHHast 6a3a AaHHBIX OTKpbITOoro gocrymal. — URL:
http://www.NCBIL.nlm.nih.gov/sites/Entrez?db=gene

8.5. bubnmoTeuHas cuctemMa MeJULIMHCKUX HayK, [TUTTCOyprckuii yHuBepcuteT [DyieKTpOHHast
6a3a gaHHbIX OTKpBITOrO AocTymnal. — URL: https://www.hsls.pitt.edu/obrc/index.php?page=organelle

8.6. Knaccuueckas MOJIEKYJISIpHAst buonorus [D/1eKTpOHHBIM pecypc]. —
URL:http://molbiol.ru

8.7. MeauruHcKasi bubmioTeka [SnekTpoHHbIN pecypc]. — URL: http://www.booksmed.com

8.8. HamwmoHanmbHBIA 1eHTp OuoTexHonornueckor wHpopmaruu (National Center for
Biotechnology Information (NCBI) [MexayHapogHasi 3/1eKTpOHHass 0a3a [JaHHBIX OTKPBITOTO
pocryna]. — URL: http://www.NCBLnlm.nih.gov

8.9. Hayunasi snektponHasi 6ubnvoreka (eLIBRARY.RU) [DnekTponHsiii pecypc]. — URL:
http://elibrary.ru

8.10. «OnH-nmaiiH 3ameTKu 10 Ouosoruu» (Microbiology notes — Online biology notes)
[SnexTpoHHsIi pecypc]. — URL:https://microbiologynote.com

8.11. TlakeT MaHUIy/JIMpPOBaHUs MocaefoBaTesibHOCTAMU (Sequence Manipulation Suite —
Habop mporpamm JavaScript gy co3maHus, GOpPMATUPOBAaHWUST U aHa/MM3a  KOPOTKUX
nocnegoBarenbHocTed [JHK u 6esikoB. Vcronib3yeTcsi MoneKyasipHbIMUA Orosioramu fijisi 00yueHus, a
TaK)XXe [yi TeCTUPOBAaHUSI TIPOTPAaMM U a/JrOPUTMOB) [MeXkayHapozHasi 3/1eKTpOHHast 6a3a JaHHBIX
otkphIToro gocrynal. — URL: http://www.bioinformatics.org/sms2/index.html

8.12. Xwumuueckass UMHpOpPMallMOHHasi CceTb [DnekTpoHHbIM pecypc]. —  URL:
http://www.chemnet.ru

8.13. MEGA [3nekTpoHHbIii pecypc]. — URL: https://www.megasoftware.net

8.14. PODB — 06a3a AaHHbIX OpraHes/ul pacTeHWM [DyeKTpoHHast 6a3a AAHHBIX OTKPBLITOTO
pocryna]. — URL: http://podb.nibb.ac.jp/Organellome

9. MeToanueckue yKa3aHusi /Is1 00yJaroIIMXCsl 0 0CBOCHUI) UCIUIUTHHBI

C uenbl0 Orpe/iesieHUs] YPOBHSI MO/ATOTOBKM O0YUaroIIMXCsl TIPOBOAMTCS BXOJHOW KOHTPOJIb,
HarpaB/IeHHbIM Ha BbIsB/IeHHe TIPO0OENOB B 3HAHUSX, 3aTPYJHSIOIIUX YCBOEHWE HOBOW JUCLIUTIIUHBI
«OCHOBBI MOJIEKY/IIPHOM ~ OWo/IoTMK». 3a/laHdsl  [JId  BXOJHOTO KOHTPOJS 10  AWCLIATITMHE
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COOTBETCTBYIOT YPOBHIO OakasnaBpuarta guctuiiiH «OOmias Oouoxumusi», «buosorusi», «Teopus
3BOJTIOL[MM». BXOJHOW KOHTPOJIb M03BOJISIET BLISIBUTH C/labble CTOPOHBI MOATOTOBKU OOYUYaroInXcs,
TI03BOJISIET CKOPPEKTUPOBaTh Y4eOHBIN TMPOLiecC C Lie/bi0 TMOBbILeHUs 3((heKTUBHOCTH 00ydeHus..
BxoaHOl KOHTpOJIb MPOXOAUT B (hopMe BBIMOJIHEHUs] KOHTPOJIbHON paboThl, B KOTOPY BXoAAT 20
BOTIPOCOB 0a30BOTO YPOBHS C/IOXKHOCTH, CPeJii KOTOPbIX 15 3a/iaHuii C BBIOOPOM OTBeTa U 5 3a/laHuM,
No/ipa3yMeBarol1X CaMOCTOsITe/IbHOe (hOPMY/IMPOBaHKeE U 3alMCh OTBeTa.

MeToauKa TIpernojjaBaHusi AUCHUIUIMHBI «OCHOBBI MOJEKY/ISIPHOW OWOJIOTHW» TIpeAriosiaraeT
yTeHWe JIeKUWH, TIpoBefleHHe J1abopaTOpHBIX  3aHATUM, KOHCy/bTauuil. [lpepycmoTpeHa
caMoCTosITe/TbHAst paboTa 00YYaroIIMXCs, @ TAKXKE ITPOXO’KAeHHe TIPOMEXXYTOUHOW aTTeCTallyu.

B xope nekuuit o0yyaroiumcs ciieiyeT MoAroTOBUTh KOHCTIEKThI JIeKLUM: KpaTKO, CXeMaTUUHO,
ToC/IefloBaTeNlbHO  (PUKCHUPOBAaTh OCHOBHBIE II0JIOXKEHUS, BBIBOZBI, (HOPMYIMPOBKH, 0000IIeHNs;
TIOMeYaTh Ba)KHbIe MBIC/H, BBIJE/ISITh K/HOUeBble CJI0Ba, TEPMUHBI; TIPOBEPSTh T€PMHHbI, TTOHSATHUS C
TIOMOIIIbIO SHLIMKI/IOTIeJNH, CI0Bapel, CIPaBOYHMKOB; 0003HAUMTh BOIMPOCHI, TEPMHHBI, MaTepuar,
KOTODbIH BbI3bIBaeT TPYAHOCTH, TIOMETUTD U TIOTILITaThCSI HAWTH OTBET B peKOMeHlyeMoi iuTeparype.
Ecmm camocTosiTebHO He y/iaeTcsi pa3o0paTbCsi B MaTepurase, Heo6xoauMo copMyIMpoBaTh BOTIPOC
U 3ajaTh mperniofaBarento. Crnenyer yzaensTb ocoboe BHUMaHHe TOHSATUSIM W TepPMHHaM, KOTOpbIe
0003HaueHbI 00s13aTe/TBHBIMU /17151 K&XK/0W TeMbI IUCIATUIMHBI.

Llensto mpoBefieHUsi J1abOpaTOPHBIX 3aHATHN SIBASIETCS paclMpeHue U 3aKpervieHue
TeOpeTUUYeCKUX 3HAHUM 00yUYaroIyXCsl, TIOyUYeHHbIX UIMU B XOZle U3yUeHUs JUCLIUTUTMHBI Ha JIEKLIWSX
U camocrosTenbHO. [Ipu BbinosHeHUH JiabopaTopHOW paboTbl HE0OXOAWMO KOHCIIeKTHPOBATh
VICTOYHMKY, BECTH KOHCIIEKT 3aHATUM, U3y4yaTb PeKOMeH/lyeMyto Mpero/aBareneM JUTepaTypy.

B xojie KOHCy/nbTaluii oOyyarolyecss UMel0T BO3MOXKHOCTD TMOJIyUdTh KBaTU(PULIMPOBAHHYIO
KOHCYJIbTAL[I0 TI0 OPraHU3alliy CaMOCTOSITe/IbHOTO YIpaB/ieHWss COOCTBEHHOW [esITeNbHOCThI0 Ha
OCHOBe aHa/iu3a HuMemolerocss y obyuaromerocss omnbita 00yuyeHHsi, HCIO0/Ib3yeMbIX yueOHbIX
cTpareruii, yepe3 oOCyX[eHHEe CHIbHBIX CTOPOH W OTPAaHWYEHHWH CTW/S y4YeHHs, a TaKkKe IOWCK
pecypcoB, MpeioCTaB/sieMbIX BY30M [ijisl IOCTH)KeHHsI HAMeUeHHBIX pe3y/IbTaToB; JJIsi OrpefeeHus
TeMbl W TNPOOJIEMBbI MCC/IeI0BAHMUS, O0CYKIEeHUs] HayuHbIX TEeKCTOB M TEKCTOB OOYUaroIuXCs, s
MOJATOTOBKM K KOHTPOJIbHBIM TOYKaMm, B TOM 4YKC/Je WTOrOBOM; JeTajJibHO TpopabaThiBaTh
BO3HHUKAIOIIYe MPo0JieMHbIe CUTYalWd, OCYIIeCTB/ISTb TOMCK BAPUAHTOB MX peLIeHHs], OTpejesisiTh
TIpeMMYIIeCTBa ¥ OrPaHUYeHUs UCTI0/Ib3YeMbIX CPe/ICTB /IJIsi PellleHHs TTI0CTaBIeHHbIX YueOHbIX 3a/1ay,
oOHapy>KBaTb HeOOXOAMMOCTh M3MeHeHHsI CIIOCOO0B OpraHM3aly CBoei paboThl U Ap.

[pu u3yueHUH AUCLIMTUIMHBI UCTIONb3YIOTCSI MHTePAKTHBHBIE METOAbI 00yUeHus], Takve Kak:

1. JIexuus:

— JeKUWsi-BU3ya/iu3alvs — Iiojladya Marepuarna OCYIIeCTB/sIeTCs CpeJCTBaMU TeXHUYeCKUX
cpeicTB 00y4yeHHs] C KPaTKMM KOMMEHTHDOBaHWEM JEeMOHCTPHPYEMbBIX BH3ya/JbHBIX MaTepHasioB
(mpe3eHTaLyil).

2. JIaGopaTopHoe 3aHATHE:

— JIAHHBIA B/, 3aHATUs siB/IsieTCs1 OpMOii opraHu3aliuy yueGHOro rpoljecca, HaripaB/ieHHON Ha
TIO/Ty4YeHre HaBbIKOB MPAaKTHUeCKOH ieaTe/IbHOCTH ITyTeM PaboThl C MaTephaIbHBIMU 00BbEeKTaMU W/IH
MO/IeJISIMHU TIpeIMeTHOM 00J1aCTU AUCLIUTUIMHBL.

CamocmosmenbHass paboma nod pykoeodocmeom npenooasamens (CPII). [laHHbIN BUf
paboThI He MpelyCMOTPeH yueOHbIM T/IaHOM.

10. Kypcoroii npoekT (pabora)

BeImosiHeHHe KypCcoBoro rpoekTta (paboThi) He TIpe[yCMOTPEHO YUeOHbBIM I/IaHOM.

11. TlepeueHr HHGPOPMALMOHHBIX TEXHOJIOTHHA, WCIO/Ib3yeMbIX NPH OCYIIeCTB/IEHHU
00pa3oBaTe/JILHOTO MPOLecca Mo JUCLHHMILUIHHE, BK/II0UYas nepedyeHb MPOrpaMMHOro 00ecreueHust

H I/IH(l)OPMa].[I/IOHHO-Cl'[paBO'-leIX CHUCTEM

11.1. Ilepeuenb uHGPOPMAYUOHHBIX MeXHO/102Ull, UCNO/Ab3yeMbIX NpuU ocCyujecmeaeHuu
11



obpazoeamenbHO20 npoyecca

— 3/IEKTPOHHbBIE PECYPChI, NPe/ICTaBIeHHbIe B T1. 8 paboueli MporpaMmet;

— MCII0JIb30BaHue C1ai/I-Tpe3eHTaLui;

— WHTEepPaKTUBHOE 00IIeHNe ¢ 00YyYaroIIUMUCSA U KOHCY/IbTHPOBAHKE TTOCPE/ICTBOM 3/IEKTPOHHOM
TIOYTHI;

— pabota c obyyarouumucs B SNOC ®TBOY BO «Kamuatl ' TY ».

11.2. IlepeueHb npozpammHo20 obecneueHus, UCNO/Ab3yemMo20 npu ocyujecme/neHuu
obpazoeamenbHO20 npoyecca

- onepauyoHHble cucTeMbl Astra Linux (WaM vHasi onepaloOHHasl CHMCTeMa, BK/IIOUEHHasl B
peecTp 0TeYeCTBEHHOT'O TIPOrPaMMHOT0 00ecrieueHus);

- KOMILIeKT o¢ucHbIX nporpamm P-7 Oduc (B cocTaBe TEKCTOBOIO MPOLIECCOPA, MPOrPaMMbI
paboThl C 3/1eKTPOHHBIMM TabJMLIaMH, TPOrPaMMHBIE CPe/ICTBA pPeaKTHPOBAHUS U [[€MOHCTPAL[UH
Tpe3eHTaLyi).

11.3. IlepeueHb UH(POPMAYUOHHO-CNPABOUYHDBIX CUCTEM
— cripaBoyYHoO-TpaBoBasi cucteMa KoHcynbranT-nmtoc http://www.consultant.ru/online
— CIIpaBOYHO-TIpaBoOBasi cucteMa ["apaHT http://www.garant.ru/online

12. MaTepl/laﬂbHO-TEXHl/I'IECKOE o0ecreueHue JAUCIUII/ITMHBI

[nsg mpoBefieHUs 3aHATHM JIEKLIMOHHOIO TWIMA, MpPaKTHYeCKH (CeMMHApCKUX) 3aHATHUN
IPYNIOBLIX U MHAUBUAYaAIbHBIX KOHCY/IbTALMM, TEKYI[ero KOHTPOJISA U MPOMEXYTOYHOM aTTeCTaluu
ucronb3yroTcesi yuebHele ayautopun 6-408, 6-505, 6-506, 6-507, 6-519 c KomruiekToM yueOGHOM
mebesny.

I[pu npoBeZieHnH 1abOpaTOPHBIX pabOT UCIIO/B3YeTCsl CEKTOP KOJIEKTUBHOT'O HMCIO/b30BaHUS
HayuHoro obopygoBanusi — maboparopun YK-6 (kab. 6-402, 6-404, 6-405) c obopypoBaHueM:
CYyIIWIbHBIA 1IKad, Becbl JiabopaTopHble, IIKad BBITSDKHOM, MUKDPOCKOMBI CBETOBble U
¢siyopectieHTHBIe, 1TabopaTopHasi Tocy/a (CTakaHbl, MPOOUPKY OMOXMMUYeCKHe, TIMTIeTKH, CITUPTOBKH,
LWWH/PBI U [IP.), PACX0Hble MaTepyabl (XMMHUYECKHE PeaKTHBBI).

Iy camocTosATeIbHOW pabOThl O0YYarOIUXCSA WCTOMB3YIHOTCA KaOuHeThl 6-314; KaxKablid
o0opy/ZioBaH KOMILIEKTOM yueOHOW MebOenw, KOMIMbIOTEpaMH C JOCTYIIOM B WH(OPMAaLMOHHO-
Te/IeKOMMYHUKAL[MOHHYO0 ceTb «/HTepHeT» 1 B OMIOC opranusaiyu.

TexHuueckue cpejcTBa oOyueHUsi [jisi TIpeAcTaBieHHsi yueOHOW HHGOpPMAIMM BKJHOYAIOT
ayZIMTOPHYIO IOCKY, My/IbTUMeZUHOe 000pyJ0BaHHe.

[Mpy u3yueHUM AUCLUIUIMHBI UCIONb3yeTcs O6ubmuoteunsii GoHa Kamuatl'TY: yueGHUKH,
yuebOHbIe 110CO0OUSs, TIepHOINUeCKHe JKypHaJIbl, IEKTPOHHBINA PeCcypcC; pa3/aTOuHbIi MaTepHuan (TeCThl

u 71p.).
13. Kputepun oleHMBaHUA pe3y/IbTaToOB 00yuenus (/151 3auema)

«3auTeHO» BbICTaB/sIeTCsl 00yuaroleMycs, ecid OH TOKa3as [JOCTaTOYHO TpPOYHbIe 3HAHUS
OCHOBHBIX TI0JIO)KEHHH Yy4eOHOM [UCIWIUIMHBI, YMEeHHEe CaMOCTOSTe/IbHO pellaTh KOHKDEeTHBbIe
NpakTHYecKWe  3aJjaud, TpeAyCcMOTpeHHble paboueil  rporpamMmoi, OpPHEeHTHUPOBAaThbCS B
pPeKOMeH/I0BaHHOM CIIPaBOYHOM /IUTepaType, ymeeT NPaBUIbHO OL|eHUTh MOTy4YeHHble pe3y/ibTaThl.

«He 3auTeHO» BBICTaB/ISIeTCS 00YYAIOILEMYCSs, €C/A TIPU OTBETe BBISIBUIMCH CYIIIeCTBEHHBIE
npobenbl B 3HAHUSIX OCHOBHBIX TIOJIOXKEHWW yueOHOW [JUCLIMIUIMHBI, HeyMeHHe C TIOMOILbIO
riperiofiaBaTesisi TOJYUWUTh TpPaBUIbHOE pellleHWe KOHKDEeTHOM TMpakTU4ecKoW 3ajjaud W3 uuc/a
TIpeJlyCMOTPeHHBIX paboueli mporpaMMoi yueOHOM JUCLIATITUHEL.
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Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlono/iTHeHHs ¥ UI3MeHeHHsI B paboueii mporpaMmme 3a / y4eOHbIi roj
B pabGouyio nporpammy 1o AucUUTIMHE «OCHOBBI MOJIEKY/ISIDHOM OHoioTUM» [IJisi HallpaBJ/ieHUs

noarotoBgu 05.03.06 «3DKosorvs U IMPUPOZOIIO/Ib30BaHKe» BHOCATCA C/IeAyoLue [OIOJHeHUs U
HW3MEeHeHUs:

,HOHOJ'IHGHI/IH 1 U3MeHeHHUs BHeC

(momxHOCTb, ®.1.0., moanuce)
Pabouast mporpamMMa nepecMoTpeHa U o/jo0peHa Ha 3ace/laHuu Kadepbl
« » 202 r.

3aBeayromiuii Kadepoit

(ToaTMCh) (®.1.0.)
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