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1. enu u 3amaun yueOHOW TUCIUIUIAHBIL:

Llenpto ocBoeHus: y4ueOHOM qucuuIUMHBL (Moxyns) «llameoreHeTnkay sBISIOTCS:

- JaTh CTYACHTaM INIyOOKHE W MPOYHbIC 3HAHUS O METOJaX MaJCOT€HETHUKHU, O SIBJICHUIX
HACJICJCTBEHHOCTH M W3MEHUMBOCTH Ha PAa3HBIX YPOBHSIX OpPraHU3allid >KUBBIX CHUCTEM, U
WCIOJIb30BAaHUU HMX JJISl PEHICHHs] BOIPOCOB HAJIM4YUSA POACTBEHHBIX CBA3CH MEXAY JPEBHUMU
WHJUBUJIAMA U COBPEMEHHBIM YEJIOBEKOM, OMPENIEICHUS MUTPALMOHHBIX MOTOKOB, BBISBICHUS
3a0o0yieBaHUH U UX BO30YyIUTENEH B OCTaHKAX JItOJIeH U T.1.

JList perieHust 3ToN e HeoOXOAMMO PELIUTh CISAYIONTUE 3a1a9u

- U3YYUTh UCTOPUIO PA3BUTHUS MOJICOTEHETHKH;

-  U3YYUTh CTPOCHHE MOJEKYJ OCYILECTBISIOUIMX XpaHEHHE M  peau3alluio
HACJIEICTBEHHOT'O0 MaTepHana;

- U3Y4YUTb MOJIEKYJISIPHBIE OCHOBBI PEAIM3allii HACJIEACTBEHHOIO MaTepuaia;

- U3yYUTh METOJbI OMpPEICICHUS POJACTBEHHBIX CBA3CH MEXIy IPEBHUMU WHIUBUIAMH U
COBPEMEHHBIM YEJIOBEKOM

- IPUBUTH CTYACHTAM-MarucTpaM COOTBETCTBYIOIME YMEHHUS M HABBIKM 1O BEACHUIO
HKCIIEPUMEHTOB C T€HETHYECKUM aHAJIM30M, a TaKXKE MPUMEHSITh TEOPETHUUECKHE MOJIOKEHUS
MOJICKYJISIPHOM T€HETHKH Ha MPaKTUKE.

dopMmupyemble UCLUMIUIMHOM 3HAaHUA M yMEHHUS TOTOBST BBIIYCKHUKA JITAHHOMN
00pa3oBaTeNbHON MPOrPaMMBbI K BBITOJHEHHUIO CIEAYIOMNUX OOOOIMIEHHBIX TPYIOBBIX (PYHKIIUI
(TpyIOBBIX (PYHKIIHIA):

Kon n O000meHHbIe TPYA0BbIe GYHKINH TpyaoBbie pyHKIUH
HanMMeHOBaHUe Kon HanmeHnoBanue |YpoBeHb HanmenoBanue Kon | YpoBenn
npogdeccuoHaIbH KBaJIu(pu (moxypos
oro Kaluu €Hb)
cTaHjapra KBaJuGu
Kaluu

01.06pa3oBanue [Tenaroruyeckas O6menenarornueckas 01

NESATENBHOCTD 10 ¢ynkuusa. OOyuenue

MPOEKTHPOBAHUIO U BocnurarensHas

peanu3aiuu JeSITebHOCTD

00pa3zoBaTenbLHOTO PaszBuBaromas

A | mpouecca u 7 JeSITebHOCTD 7

001reodpazoBaTesbH

BIX TIPOTPAMM B

00pazoBaTeNbHBIX

OpraHu3aIMsIX

BBICIIIETO

o0Opa3oBaHUs




MuHHCTepCTBO HAYKH U Bbicliero odpasosanus Poccuiickoii ®@enepannn
®DenepanbHOE FOCYyAAPCTBEHHOE 0I01KETHOE
o0pa3oBaTe/jibHOE yUpesKIieHHne BbICIIero 00pa3oBaHus
«MHrymckuii rocyiapcTBeHHbIi YHUBEPCUTET)
PaGouas nporpamma qucuuniaunbl «llajieorenernka»

02.010
Cnenuajaucr mo
NMPOMBILIIEHHOM
dapmanuu B
odJacTu
HccjaeI0BaHuH
JIeKapCTBEHHBIX
CpeacTB

PykoBoacTBo
paboTtamu 1o
HCCIEI0BAHUIM
JICKapPCTBEHHBIX
C | cpencrs

PykxoBoxcTBO pabotamu
1o apMareBTHIECKOM
pa3paboTke

C/o1.7

15.004

Cnenmuajamuct no
BOJHBIM
Ouopecypcam u
aKBaKYyJbType

MOHHMTOPHHT BOJIHBIX
OMOJIOTMYECKHUX
PECYPCOB U CPeIbl MX
obuTaHusa u
yIpaBJICHUEC UMHU

IIpoBenenue
MOHHUTOPHHTA CPEJIBI
00UTaHUA BOIHBIX
OMOJIOTUYECKUX PECYPCOB
0 THUAPOOHOIOT HUECKUM
MOKa3aTeJsIM B ITpoIiecce
OTIEPaTUBHOTO
yIpaBJIeHHs BOJHBIMU
omopecypcaMu U
00BEKTaMH aKBaKYJIbTYPbI

D/03.6

IIpoBenenue
MOHHUTOPHHIA Ka4eCTBa
1 6€30M1acCHOCTH BOJIHBIX
OMOJOTUYECKUX
pPECYPCOB, CPEIBI X
oOuTaHUS U MPOYKTOB
U3 HHUX T10
MHUKPOOHOIOTMYECKUM
MOKa3aTelsiM B
MpoLIecCce ONEPATUBHOIO
YIPABJIEHHS BOJHBIMU
Ouopecypcamu u
o0BEKTaMuU
AKBaKyJIbTYPhI

D/04.6

IIposencHue
MOHHUTOPHHTA BOJIHBIX
OMOJIOTHYECKUX
PECYpCOB 10
pe3ynbraTtam
AXTHOJOTMYECKUX
HCCIIENOBaHUI B
MIPOIIecCce OMEPATHBHOTO
yIpaBIEHUS BOIHBIMH
Ouopecypcamu 1
00BbeKTaMHU
AKBAKYJIbTYPBI

D/06.6
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26.008 C Pa3paboTka 7 Paspabotka texnomoruu (C/01.7 7
Cnennanucr B TEXHOJIOTHUHU rI1y0OKO# epepaboTKu
00J1acTH rnepepaboTKU OTXO010B OTXOJIOB MHIIIEBOM
HIKOJOTHYECKUX C UCIIOJIb30BAaHUEM MIPOMBIIIIJICHHOCTH C
0OHMOTEXHOJIOrnii OMOTEXHOJIOT U HCIIOJIb30BaHUEM
OMOTEXHOIOTHIA

PaspaboTka Texnonoruu |C/02.7 |7
rTyOOKO# TIepepadoTKu
0TXO0JIOB
IIECOTPOMBIIIIIICHHOTO
KOMILIEKCa ¢
MCTIOJIb30BaHUEM
OHOTEXHOJIOTHIT

PaspaboTka Texnonoruu |C/03.7 |7
rryOOKOU IepepabdoTKu
OTXOJIOB CEJIbCKOTO
XO3SICTBA C
MCTIOJIb30BaHUEM
OHOTEXHOJIOTHIT

2. Mecto yueOHOU auciuIuuHbL B cTpykType OOIT:
Bapuartusnas yacts. Jucrummunst no Beidopy. b1.B.JIB.03.01
[TaneoeHeTrka peaqu3yeT CBOM TEOPETUUECKUE U NMPAKTUUECKUE TIOJIOKEHUS B PA3IUNYHbIX
001acTAX NeATeNIbHOCTH 4eJoBeKa. BHOCUT 3HauMTENbHBINM BKJIAJ B MEIULUHY, BETEpUHAPHIO,
OMOTEXHOJIOTHIO, CETLCKOE XO35AHCTBO.

CBs3b JUCHUITIINHBI «ITaneorenernka ¢ MNOCICAYIOIIMMHU JUCHUITIIMHAMU U CPOKU UX U3YUCHUA

Tadomuua?.l.
Kon JMCIMIIIMHEIL, CIIENYIOIINE 3 TUCIUIIIIMHON Cemectp
TUCIUILINHEI «IlajieoreHeTHKA)
b1.B.08 DKOJIOTHUS YeI0oBEKa 3

Cas3pb mucnuruinebl «IlajeoreHeTuka co CMEXHBIMUA JUCIATIIIMHAMEI
Tabnuua 2.3.

Kon JIMCIUTIIMHBI, CMEXHBIC C IUCIUTLIMHON Cemectp
JguciuinHel  |«IlajieoreHeTHKa)

b1.B.05 DKOoJIOTHYeCcKas TeHETUKA 2

b1.B./1B.03.02 [I"eneTudeckuii aHanus 1

3. Pesynbrarel ocBoeHMS AUCHUIUTHHBI (Moayisi) «[lameoreneTnka
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[Tpouecc u3yueHus AUCHMILIUHBI HaIlpaBiieH Ha (OPMUPOBAHUE DJIEMEHTOB CJEIYIOIINX
komrereHiuii B cootBerctBrr ¢ ®I'OC BO no nanHoMy HanpaBlIeHUIO:

TE€HEPUPOBATH HOBBIE
WJen U
METOANYECKUE
peueHus

- TEOPETUUECKUI U METOI0JOrHYecKuii 0a3ruc OMOIOrHYECKUX HAayK B
o0Bpeme, MO3BOJISIONIEM T€HEPUPOBATH HOBBIE UICH U METOAMYECKIE
pelIeHus;

IIK-4.2. Ymeer:

-UCTI0JIb30BATh MHANBUAYAJIbHBIC KPCATUBHBIC CIIOCOOHOCTH JJIs

Tabnuya 3.1.
Kon HaumenoBanue WNuaukatop AOCTHXKEHUS KOMIIETEHIIMH
KOMIIE KOMIIETEHIIUH B pe3ynbraTe 0CBOGHUS TUCIHUILITMHBI 00Y4aIOUIHIACs JOKEH:
TEHIU
"
YHUBepcallbHbIe KOMIIETCHIIMY BHITYCKHIUKOB U HHIUKATOPHI UX JTOCTHKCHUS
VYK-1. | Cnocoben VK-1.1.Ananusupyet npoOieMHYIO CUTYalUIO KaK CUCTEMY,
OCYIIECTBIISTh BBISIBJISISL €€ COCTABIISIONINE U CBSI3U MEXKAY HUMH,
kputndeckuii ananu3 | YK-1.2. Onpenenser npoOensl B MHGOPMAITUH, HEOOX O TUMOI
MIPOOIEMHBIX JUTSI pEIICHUs TPOOJIEMHOM CUTYaIlNH, U IPOEKTUPYET
CUTYalluil HA OCHOBE | IMPOLIECCHI 10 UX YCTPAHEHMUIO;
CHUCTEMHOTO VK-1.3. Kputnuecku OLleHUBAET HA/I€KHOCTh UCTOUHUKOB
noaxoza, uH(popMaIuu, padoTaeT ¢ MPOTUBOPCUNBON HHPOpPMALIHECH 13
BbIpa0aTHIBATH pa3HbIX UCTOYHHUKOB;
ctpareruto neiictBuii | YK-1.4. PazpabarbiBaeT u coepKaTeabHO apryMEHTHPYET
CTpaTEeruio petieHus npoOIeMHON CUTYalluu Ha OCHOBE
CUCTEMHOI'0 U MEXIUCIUIUIMHAPHBIX MMOAXO0/10B;
VYK-1.5. Ctpourt crieHapuu peaiu3aly CTpaTeruu, onpeness
BO3MO>KHbBIE PUCKH U IIpeJyIarasi MyTu UX yCTPaHEHUS.
[TpodeccnonanbHbIE KOMIETEHIINN BHITYCKHUKOB M WHAWKATOPBI UX JOCTIKEHHS
[1K-1 |Cnocoben TtBOpueckulIK-1.1. 3naer:
MCIIO0JIb30BaTh B-QpyHIaMEeHTaNbHBIC U IPUKIIATHBIC PA3AENbl TUCIUILINH,
Hay4YyHOU HOTIpEIETSIONINX HAIPAaBJIEHHOCTh IPOrPaMMbl MaruCTpaTyphl;
[IPOU3BOJICTBEHHO- [1K-1.2. Ymeer:
TEXHOJOTHYECKON - TBOPUECKH HCIOJIb30BATh B HAYYHOU U IPOU3BOACTBEHHO-
NesITeIbHOCTH  3HAHUATEXHOJOTMUYECKON AEATEIbHOCTH 3HaHHE Oa30BbIX OCHOB
(yHIaMEHTATBHBIX ~ WTUCIUILIHH IPOTPAMMbI MAaTHCTPATYPHI;
npukiaaHaeix pasaenonllK-1.3. Bnaneer:
ITUCITUTIIINH - METOJaMHd W CpPEJCTBAMH  HCIIOJIb30BaHMSI B HAydyHOU H
(Monyneit), MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKON  JIE€ATEIbHOCTH  3HAHUH
OTIpeAeIONnX (yHIAMEHTAIPHBIX W TPUKIQJHBIX  Pa3/ielioB  JTUCIHILUIMH
HATIPaBIEHHOCTD [POTpPaMMbI MaTUCTPATYPHI.
(mpoduib)
MPOrPaMMBI
MarucTpaTypsbl;
MK-4.| Cnocoben IK-4.1. 3naer:
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TEHEPUPOBAHUS HOBBIX UJICH U METOJMYCCKUX PEIICHHUIA;
IIK-4.3. Bnageer:

- Cr1oco0aMu U METOAaMHU T'€HEPUPOBAHUS HOBBIX HICH U
METOJIUYCCKHUX PEIICHUN

3. O0beM IUCHUIUIHMHBI U BUABI y4eOHOU paboTh

B nanHoM pasmene mnpuBeneH o0beM aucHUIUIMHBL (Monynsi) «llameoreneruka» B
3a4eTHBIX E€JMHMIAX C YyKa3aHUEM KOJIMYEeCTBAa aKaJeMUYECKUX MJIM aCTPOHOMMYECKHX
9acoB, BBIJCJIICHHBIX Ha KOHTAaKTHYIO paboTy oOydaromuxcsi ¢ mpernojaaBareieMm (10 BUIaM
y4eOHBIX 3aHATHH) W Ha CaMOCTOSITENbHYIO paboTy oOydaromuxcs. OO0OLIeHHbIE daHHBIE 10
o0bemMy yueOHOM JUCHUIUIMHBI mpuBeaceHbl B (popme Tabn.4.1. B dopme Tabdn.4.2. nmpuseneHs!
paszensl AUCLHUILIMHBL U BUJbl Y4eOHBIX 3aHITUH.

4. CtpyKTypa IUCLHUIIINHbI
4.1 O6beM TUCIUTIIMHBI U BBl YIeOHOH pabOThI

Tabnuua 4.1.
Bun yuebHoit paboThl
Icemectp
Ouno
OO0m1as TpyA0€MKOCTh 144
JUCITUTUTAHBI
AynUTOpHBIE 3aHATHUS 70
Jlexuun 28
ITpakTnueckue 3anstus (I113) 28
CemuHapckue 14
KoHTtponb camocTosTenbHOM 27
pabots! (KCP)
CamocrosiTenpHas pabora 47
4.2 Conep:xaHue TUCIUIINHBI.
Tabnuma 4.2.
No  |Tema u conepxanue Bun 3anstuit, kon-Bo yacoB |Harmsann (JIut-pa
n/m 130
nocoous

Jlekmuu (IIpaktuy. |CemuH.
(;rabopar)
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1. Beenenue. Ilpenmer u 3amaumn 2 Jlekmus-
najgeoreHeTuku. Mictopus ee pa3BUTUS U npe3eHTa
OCHOBHBIE JIOCTHKEHHUS. s

2 MeToabI IaJIEOreHETUKU. Y CIIOBUSA 2 4 2

XpaHeHUs ¥ TPAaHCTIOPTHUPOBKU 00pa3LIoB
uccienoBanus. OnacHOCTb 3arpsi3HEHUs
nocroponnei JJHK

3. |MonekynspHas TEHETHKAa ¥ METOIbI, |2 2 Jlexuus-
npUMeHsieMble B 3Toil Hayke.CTpoeHue u Ipe3eHTa
XUMAYECKHI  COCTaB  HYKJIEMHOBBIX st

KUCJIOT. I [pyHIMIT KOMITJIEMEHTAPHOCTH.
Tunsl XUMHUYECKUX CBSI3EH,
YYaCTBYIOIIUE B CTAOMIIM3AIIUN
CIUPAJIbHON CTPYKTYpbl MoseKyisl JIHK
(xoBaJIeHTHBIE, TUIPO(OOHBIE,
BOJI0po/iHBIE). CTIKUHI-3auMO/IeiiCTBHE.
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MonekynspHbIe MEXaHU3MBbI 4 4 2
BAKHEHIIINX IIPOLECCOB KIIETKHU.
XapakTepucTuKa Npouecca perinKanuu. Jlexuus-
['unoreTnueckue MexaHU3MbI Mpe3eHTa
peruiukanyu. GepMeHThI U OEIKH, uus
MIPUHUMAIOIIHNE YYACTHE B PEILTUKAIUH.
Cranuu pernvKauyuy: MHALMALKS,
3JIOHTallMs, TepMUHALKA (HA TPUMEpE
E.coli). Otnuunst perukanvu y
JYKapHOT U NMPOKAPHUOT.
Tun perumakaruu. [Ipo6iema
perMKauny JJMHenHbIX koHuoB JJHK.
Temomepasa.
2 2 2 Jlexuus-
I'enomsbl oprann3mos. I'eHom Ipe3eHTall
MPOKAPHOT. Y CTPOKCTBO I'€HOB us
MIPOKapHOTOB
2 2 Jlexmus-
I'enombr 3ykapuot. ToHKas cTpykTypa 4 npeseHTall
reHa AYKapuoT. Y CTPOMCTBO I'€HOB s
AyKapuoT. Mexanusm cniaticunea.
Pemunkanus y sykapuor. Penapanus.
Knaccudukanus cuctem penapanuu.
Pernukarimonnas cucrema pernapanuu
MoOuibHBIE reHeTHYecKue |2 Jlexnus-
anemMeHThl (Mr3). CBOWCTBa TUIa3MUL. 2 2 MPE3eHTAIl
XapakTepucTuka HEKOTOPBIX BHUIOB usi
maa3Mua. TpaHCIO30HBI.
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8. KoHcTpynpoBanue 4 4 2
pexomOuHanTHRIX JIHK Jlexuus-
(OCHOBBI TCHHOW WH)KEHEPHH ) MIPE3eHTAIl
[Tonydenue reHoB win (pparMeHToB ust

JHK s mocnenyromniero BCTpauBaHus
B XpOMOCOMY PEIUITUCHTA.
Hcnonws3oBanne oOpaTHON
TpaHckpunrtasbl. KoHcTpyupoBanue
PEKOMOMHAHTHBIX MOJIEKYJI C IOMOIIIbIO
BEKTOPOB.

BekTops! U NpUHIUIIBL UX
KOHCTPYHPOBAHUS

9. Knonuposanwue pex-/IHK u 2 2 2
UJICHTU(UKAIHS PEKOMOMHAHTHBIX
KJIETOK

10. |TILIP u ee npuMeHEHHUE B 2 6 2
MaJIEOTEHETHKE.

28 16
Bcero

5. ObPA30OBATEJIBHBIE TEXHOJIOTI'MA

OcBoeHMe Kypca OCYLIECTBIISIETCS Ha MPAKTHUECKUX 3aHATHSX, a TAKXKE B IIpoliecce
CaMOCTOSITENIbHOM pabOTOM CTYIEHTOB C TEOPETUUECKON JIUTEPATYPO U C MPAKTUYECKUMU
3aJaHUSIMU.

[Ipu moATrOTOBKE MarucTpoB MOKHO BBHIOPATh CIIEAYIOIINE OCHOBHbBIE (POPMBI
poBeieHHs y4eOHBIX 3aHATHIA:

® HHTEPAaKTUBHBIE JIEKLINY;

e JIeKUIUHU-TIpecC-KOH(PEPEHLINH;

® TPEHUHTU U CEMHHAPHI [0 PA3BUTHIO MPO(PECCHOHATBHBIX HaBbIKOB;
® TpYINIOBBIE, HAYYHBIE JUCKYCCUU, 1€0aTHI.
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Tabnuma 5.1.
AKTUBHBIE U UHTEPAKTUBHBIE (DOPMBI IPOBEICHUS YICOHBIX 3aHATHI 110
nucuurinae(JIekiun)
Ne Tema porpamMmsel JUCHUAILIAHBL IIpumensemsie | Kon-Bo aynur.
ILII. TEXHOJIOTHH Yacos (u3 yueo-
HO20 NIaHa)
1 Brenenue. Ilpenmert u 3a1aun nmajeoreHETUKH. Jlekus ¢ 2
Hcrtopust ee pa3BUTHS U OCHOBHBIC IOCTHKEHUS. | MPE3CHTAIUEH.
I'pynmosas,
Hay4Has
JIUCKYCCHSL.
2 MeTo1bl ManeoreHETUKMU. Y CJI0BUS XPAHEHUS U Jlekus ¢ 4
TPAHCTIOPTUPOBKHU 0OPA3IOB UCCIIEIOBAHUS. MpE3CHTALNEH.
OmnacHoctb 3arps3Henus noctoponneit JJHK Jlexums-npecc-
KOH(EpEHIIHS.
3. MonexynspHas TE€HETUKA u Meroasl, | Jlekuus ¢ 4
npuUMeHseMble B 3TOM Hayke.CTpoeHHE W | Mpe3eHTauuei
XUMUYECKUN COCTaB HYKJIEMHOBBIX
KUCJIOT. [ [pUHITMTT KOMIITIEMEHTapHOCTH.
Tunbel XUMHYECKUX CBSI3€U, yUaCTBYIOIIHE B
cTabUIU3aluu CIUPATHHON CTPYKTYPHI
moutekyibl JIHK (koBanenTHble, ruapodoOHsbie,
BO10poHbIe). CTOKUHT-3aUMO/ICHCTBHE.
4. MonekyspHble MEXaHU3MbI BaXKHEHIINX Jlexuus ¢ 4
IIPOLIECCOB KJIETKU. XapaKTEPUCTHKA ITpoliecca | MPE3eHTalUeN
perKauuy. ['unorernueckue MeXaHu3Mel
permukanyu. epMeHThI U OeJKH,
MPUHUMAIOIINE y4acThe B permukanuu. Ctaauun
peTUTUKAIIMK : HHUITHAITUS, DJIOHTAIHS,
tepmuHanus (Ha npumepe E.coli). Ortnuuust
PEIUIMKALMK Y 3YKAPUOT U MPOKAPHOT.
Tun perumukanun. [IpoGneMa pernmukanuu
nuneHbix koHoB JIHK. Tenomepasa.
S. Jlexumst ¢ 2
I'enombl oprann3mMoB. ['eHOM POKApHOT. npe3eHTanuen
YCTpolicTBO r€HOB IPOKAapHUOTOB
6 Jlexmus ¢ 2
I'enombr sykapuot. ToHKas CTpykTypa reHa npeseHTanyeii

AYKApUOT. Y CTPONCTBO F'€HOB AYKAPHOT.
Mexanuzm cnaavicunea. Pennukanuus y
sykapuot. Pemapanus. Knaccudukanms cucrem
penapanuu. PerrkannonHas cucrema
penaparm
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7 MoOunbpHblE  I'€HETHYECKHUE  3JIEMEHTHI | JIekius ¢ 2
(mr3). CgoiicTBa IIa3MHU. XapaKTEPUCTUKA | TIpe3eHTaIen
HEKOTOPBIX BUAOB IIa3MUA. TPaHCIIO30HBbI.
8. KoHcTpynpoBanue pexoMOMHAHTHBIX Jlexuus ¢ 4
JAHK MpEe3CHTAIMCH.
(OCHOBBI TEHHON MH)KEHEPHH)
[Tomyuenue renoB uinu pparmenton JJHK mis
MOCJIEAYIOLIETO BCTPAauBAHUS
B XpOMOCOMY pelunueHTa. Mcnonb3zoBaHue
oOpatHOl TpaHckpunTassl. KoHCTpynpoBaHue
PEKOMOMHAHTHBIX MOJIEKYJI C TIOMOIIBIO
BEKTOPOB.
BekTops! U NpUHIUIBI KX KOHCTPYUPOBAHUS
9. Knonupopanue pek-/IHK u unentudukanums Jlekuus ¢ 2
PEKOMOMHAHTHBIX KJIETOK npe3eHTanuen
10. | [ILIP u ee npuMeHEHNE B MAJCOT€HETHKE. Jlexnws ¢ 2
Mpe3eHTalueH
AKTUBHBIE U UHTEPAKTUBHBIE ()OPMBI TPOBEACHUS YU€OHBIX 3aHATUN MO JUCLHUIUIMHE
(ITpakTuueckue 3aHATHS)
Ne Tema nporpamMmel TUCHUATUINHBL [Ipumensiemsle | Kon-Bo aynur.
ILII. TEXHOJIOTHH Yacos (u3 yueo-
HO20 NIAHQ)
1. CrpoeHre 1 XUMHUYECKUH cOCTaB HYKJIEHHOBBIX | [Ipaktuueckue | 4
kucaoT. [IpyHIMI KOMIUIEMEHTAPHOCTH. 3aHSTHUS
THUIBI XUMMUYECKUX CBSI3€H, Y4aCTBYIOLIUE B
CTaOUIN3aluU CIUPATbHON CTPYKTYpPBI
monekynbl JJHK (koBanenTHbIe, ruapodoOHbIE,
BO10poJHbIe). CTOIKUHT-3aMMO/IEHCTBHE.
2. MounekysspHble MEXaHU3MbI BaXKHEHIITNX [IpakTuyeckue | 4
IIPOLIECCOB KJIETKH. XapaKTEepUCTUKA IIpoLecca | 3aHATUSA

perTuKayy. [ iIoTeTHYECKHE MEXaHU3MbI
perukaiyu. @epMeHThI U OCNKH,
NPUHUMAIOIIKE YIacTHe B perutukanmu. Ctaanu
PETTHKAIMH: HHUIHAIUS, SJIOHTaIHs,
tepMmuHanus (Ha npumepe E.coli). Otnuuns
PEITHKAIIMH Y DYKaPHOT M TPOKAPHOT.

Tun perukanmu. [IpoGieMa perinkanuu
nuneHbpix koHoB JIHK. Tenomepasa.
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3. [Ipaktuueckue | 4
['eHOMBI Oprann3MoB. ['€HOM IPOKApHOT. 3aHITHS
YCTpOUCTBO I'€HOB IIPOKAapPUOTOB
4 [Ipaktuueckue | 4
I'enombl 3ykapuot. ToHKast CTpyKTypa reHa RAHSITHS.
JYKapuoT. Y CTPOUCTBO I€HOB 3YKapHOT. Permenne
Mexanusm cnaaticunea. Peruukauus y 3a1au
sykapuoT. Penapanus. Knaccudukanus cucrem
penapanuu. PerummkannonHas cucrema
penapanuu
3) MoOunbHble  reHeTuueckue 3neMeHTsl | [Ipaktuueckue | 4
(Mr3). CaoifctBa 11a3Mua. XapakTepUCTHUKA | 3aHATUS
HEKOTOPBIX BUAOB IIa3MuA. TpaHCIIO30HBI.
6. KoHcTpyupoBanue pexoOMOMHAHTHBIX [Ipaktuueckue |4
JIHK (ocHOBBI TEHHOM MH)KEHEPHH ) 3aHATHUA.
[Tonyuenue renoB wiu ¢pparmentos JJHK mis Pemenne
IIOCJIEIYIOIIErO BCTPAUBAHUSA B XPOMOCOMY 3a1a4
peuunuenra. Mcnonp3oBanue oOpaTHON
TpaHckpunrassl. KoHcTpynpoBaHue
PEKOMOMHAHTHBIX MOJIEKYJI C TOMOILBIO
BEKTOPOB. BEKTOPHI ¥ MPUHIIUIIBI UX
KOHCTPYMPOBaHH
7. I[P 1 ee npUMEHEHKE B MAJIEOTCHETHUKE. IIpaktuueckue |4
3aHSTHS
AKTHBHBIE U UHTEPAKTUBHBIE (DOPMBI MPOBEICHUS YUEOHBIX 3aHATHH MO JUCIUIUINHE
(CemuHapckue 3aHsTHSA)
Ne Tema nmporpamMmsel TUCHUATUINHBI [Ipumensiemsle | Kon-Bo aynur.
.11 TEXHOJIOTHH Yacos (u3 yueo-
HO20 NIAHQ)
1 MeTtobl aneoreHeTUKH. Y cinoBusd xpanenus u | Jloknaa u 2
TPAHCTIOPTUPOBKHU 0OPA3I0B UCCIIEIOBAHUS. oOcyxeHune
OmnacHocTs 3arps3Henus noctoponsnen JIHK BOIIPOCOB
2 MeTo/1bl MOJIEKYISIPHON TE€HETUKH U Hoxinan u 2
MCIIOJIb30BAaHUE UX B NAJIEOT€HETUKE o0cyxieHue
BOITPOCOB
3. MonexyJspHble MEXaHU3MbI BaXKHEHIITUX Joxnan u 2
MIPOLIECCOB KJIETKH. XapaKTepUCTUKa mporecca | o0CyKIeHHe
peIuIMKanuy. [ NIoTeTHyecKne MeXaHu3Mbl BOIIPOCOB

permukanuu. epMeHTHI U OeJKH,
MPUHUMAIOIINE ydacTue B perukau. Ctaaumn
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pEIUIMKAlUN: WHUIUALMS, SJIOHTaIHs,
tepMmuHanus (Ha npumepe E.coli). Otnuuuns
PEIUIMKAIMY Y SYKapUOT U MPOKAPHOT.

Tun permkanuu. [IpoGnema permmkanuu
nuneHbpix koHoB JIHK. Tenomepasa.

4, Joxman u 2
Peanuzamus HaciieICTBEHHOTO MaTepraa 06CyKIeHHE
PerumnkarnmonHas cuctema peraparuu BOIIPOCOB

5. MoOunbHBIe  TeHEeTHYECKHE  dJeMeHTHI | Jlokimam u 2

(mr3). CaoiicTBa mIa3Mua. XapakTEpUCTUKA | 0OCYkKICHUE
HEKOTOPBIX BHJIOB IUIa3MHUJ. TpaHCIO30HBLIS- | Bompocos

dbparmMeHTsI

6. KonctpynpoBanue pexOMOMHAHTHBIX Joxnan u 2
JHK o0cyxaeHue
(OCHOBBI TCHHOM WH)KCHEPUH ) BOIIPOCOB

[Tonyuenue renoB unu pparmenro JHK mis
HOCJIEYIOLEro BCTpauBaHUs

B XpOMOCOMY pelumnueHTa. Mcnonb3zoBanue
oOpartHo#i TpaHckpunTasbl. KoHcTpyrpoBanue
PEKOMOMHAHTHBIX MOJIEKYJI C TOMOIIbIO
BEKTOPOB.

BexToph! 1 IpUHLIKIIBI UX KOHCTPYHUPOBAHHUS

7. [II1P u ee npuMeHEHNE B NAJICOTCHETHUKE. 2

6. Ilepedyenr y4eOHO-METOAUYECKOTO OOECTEUYEHHS [UJII  CaMOCTOSITENIbHOM  paboThI
00y4aromuXxcs 1Mo AUCHUIUINHE (MOIYIIIO)

Ay,I[I/ITOpHaH CaMOCTOATCIIbHAaA pa60Ta 06yqafoumxcs[.

dopmamu 3a/1aHUN JJIs1 CAMOCTOATENIBHOM paboThl 00YUYaIOIIUXCS B Ay IUTOPHH O]
KOHTPOJIEM TTPETIOIaBaTeNsl SIBISFOTCS:
® KOHTpOJbHas paboTa;
®  KOJJIOKBUYM;
® TECTUPOBAHUE;
e 3amuTa OTYEeTa O BBIOJHEHHOW JTabOpaTOpHO paboTe WM MPAKTHYECKOU
pabore.

CamocrosTenpHas paboTa 00yJaroIIMXCsl B KOMITBIOTEPHOM Kjlacce (B AUCTAaHIIMOHHOM
pEeXHUMeE) BKIIIOYAET CIeAYIOLINe OpraHu3alioHHbIe (OPMBI YUeOHOM e TeNbHOCTH: paboTa ¢
AIIEKTPOHHBIM YUEOHHKOM, IIPOCMOTP BHJICOJEKIMH, KOMITbIOTEPHOE TECTUPOBAHUE, U3YUEHHE
JOITOJTHUTCIIbHBIX TEM SaHSITI/II\/'I, BBIIIOJIHEHUE JOMAIITHUX SallaHI/Iﬁ nT.O.
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Tabmuua 6.1.
Conep:kanue, BUIIbI 1 METO/IbI KOHTPOJISI CAMOCTOSITEIBHON PabOoThI
Neo |HaumenoBanue pazjena (TeMbl) AUCIUTLTAHBI Bun camocrositennsHOl [ MeETOBI KOHTPOJIA
n/m paboThI CaMOCTOSITETIHHOM
paboThI
1. [Yuensle, BHecmme Bkiag B pa3Butue|Hammcanue pedepara 3amuTa pedepara
MaJI€OreHEeTUKH.
2 |l'enom YeNoBeKa, OCHOBHBIE yeptsl |[loaroToBka k goKIamy 3amuTa
opranuzanuu. [lomumopdusie mapkepsr JIHK.|pedepara
[TpuHIHTIBI KapTUPOBAHUS IEHOB
HACJIEICTBEHHBIX OOJIE3HEH.
3. [.IILIP oTkpeITHE M TPOrPECCHBHOE H3MEHEHUE
MeToja
4. OtHoreHomuka. [lomumopdusm reHos|Hamucanue pedepara 3amuTta pedepara
KaKk  WHCTPYMEHT  wW3ydeHUss  reHodoHaa
HapOJIOHACEIEHUS BO BpEMEHH U ITPOCTPAHCTBE.
S. Crpoenue u coiictea PHK. Paznuunsie|Hanucanue pedepara 3amura pedepata
tunel PHK. Ocobennoctu crpyktypsl MPHK,
pPHK, TPHK, ux ¢yHkumm u nokanuzanus B
KJIETKE.
6. |[TonsTne OmomHpopMaTHKU. Pob [ToaroroBka K n0oKIIaTy 3amuTa pedepara
O61onH(pOPMATUKH B COBPEMEHHOM pedepara
MOJIEKYJISIPHOIM TeHEeTHKE U TalleOTeHETHKE.
buonornueckue CHCTEMBI ¢ TOUYKHU 3pEHUS
O61OMH(DOPMATHKH.
7. |KogupoBanue HacnencrBeHHoi napopmanuu. |Hamumcanue pedepara 3amura pedepata

ba3bl 1aHHBIX 1O MOJEKYJISIPHONH OMOJIOTUH U
reretuke. UHdopMannoHHbIN aHAIN3
IIOCJIEI0BATEILHOCTEN HYKIIEMHOBBIX KUCIIOT
u OeNKoB
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Heanpepranbupl,  JE€HUCOBIIBI u|Hanucanue pedepara 3amuTa pedepara
COBpPEMEHHBII YeIOBEK 00IIee M OTIUIUTEIHHOS
B IIPOUCXOXKACHUU U (OPMUPOBAHUU T€HOTHIIA.

7.OH6HOLIHI>IC Cp€acTBa Ajid TCKYILICTO0 KOHTPOJIA YCIIEBACMOCTHU U HpOMeX(YTOqHOﬁ arrecrauguu

HTtoroBbiii KOHTPOJIb
WTOroBBIN KOHTPOJIB IO JUCHUTUTHHE OCYIICCTBIISICTCS IPEUMYIIIECTBEHHO B JOPME YCTHOTO
muddepeHIMPOBAaHHOTO 3a4eTa, MAKCUMAaIbHOE KOJIMYeCTBO 0amioB no kotopomy - 100
0ayutoB. Y IeTbHBIN BEC HTOTOBOTO KOHTPOJISL B UTOTOBOW OLIEHKE 110 AUCIUIUIUHE COCTABIISET
40%, cpennero 6amna mo Bcem Moayisim 60%.

- 100 6amnoB — cTyIeHT T71y00KO MOHUMAET NPOUIEHHBIA MaTepra, OTBEYAET YETKO U
BCECTOPOHHE, YMEET OLICHUBATh (DAKTHI, CAMOCTOATEIHHO PACCYKIAET, OTIHMYAETCS
CHOCOOHOCTHIO 0OOCHOBHIBATh BBIBOJIBI M PA3bSICHATH UX B JIOTUYECKOH MOCIIET0BATEILHOCTH.
- 90 6ayyIoB - CTYAEHT INIyOOKO MOHUMAET MPOIACHHBII MaTepHrall, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIICHWBATh (PAKTHI, CAMOCTOSATEIIBHO PAacCyKIaeT, OTIINYAeTCs
CIIOCOOHOCTHI0 00OCHOBBIBATh BBIBOJIBI U PA3bICHATH UX B JIOTUYECKOM MOCIEA0BATEIHHOCTH,
HO JIOMTYCKAeT OT/ACIbHBIE HETOYHOCTH.

- 80 6ayIoB - CTYJEHT IIyOOKO MOHUMAET MPONACHHBII MaTeprall, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIIEHWBATh (PAKTHI, CAMOCTOSATEIBHO PACcCyKIaeT, OTIINIAeTCs
CIIOCOOHOCTHI0 00OCHOBBIBAThH BBIBOJIBI U PA3bICHATH UX B IOTUYECKOM MOCIEA0BATEIHHOCTH,
HO JIOITYCKaeT HEKOTOPbIE OLIMOKHU OOIIEero Xxapakrepa.

- 70 GanoB - CTYJEHT XOPOIIIO MOHUMAET MPOMIEHHBIN MaTepral, HO HE MOXKET

TEOPETUIECKH 0OOCHOBBIBATH HEKOTOPHIC BEIBOJIBI.

- 60 6ayIoB — CTYJICHT OTBEYAET B OCHOBHOM IMPAaBWJIBHO, HO YYBCTBYETCS

MeXaHHUYECKOe 3ayuynBaHNe MaTepHaa.

- 50 GannoB — B OTBETE CTYJEHTa UMEIOTCS CYIIECTBEHHBIE HEJJOCTATKU, MaTepUall

OXBAaYeH «II0JIOBUHYATOY, B PACCYKIEHHSIX JOMYCKAIOTCS OMIMOKH.

- 40 GannoB — OTBET CTYy/JEHTA MPABUJICH JTUIIb YACTHYHO, TP Pa3bsICHEHUHN MaTepHana

JIOTTYCKAIOTCSA CEPhE3HbIE OMMUOKH.

- 20-30 6anyioB - CTYACHT UMEET O0IIee MPeICTaBICHHE O TeMe, HO HE YMEeT JIOTHYECKU
000CHOBATh CBOU MBICIIH.
- 10 GannoB - CTYACHT MMEET JIUIIh YACTUYIHOE MPEACTABICHUE O TEME.
- 0 6ayIoB — HET OTBETA.
Kpurepuu orieHKU MpOMEKYTOYHON aTTecTaluy B opMe IK3aMeHa

Tabmmma 7.1.
OneHka XapakTepucTuka TpeOOBaHH K pe3ynbTaTraM aTTecTaluu B GopMe IK3aMeHa
«OTA4HO» Teopernueckoe cosepxaHue Kypca OCBOEHO MOJHOCThIO 6€3 MpoOesoBs,

CUCTEMHO M I’TyOOKO, HEOOXOJMMbI€ IPAKTHUECKHUE HABBIKU pabOTHI C
OCBOCHHBIM MaTepHasioM c(hOpMHUPOBaHbI, BCE MPEAYCMOTPEHHBIE pabouei
y4eOHOU TporpaMMoil yaeOHbIE 3a/TaHHsI BHITIOJHEHBI 0€3yIPEYHO, KaueCTBO
UX BBINOJIHEHUS OIIEHEHO YHCIIOM 0aJUIOB, OJIM3KUM K MAKCUMYMY.
«Xopouio» Teopernueckoe cofepxaHue Kypca OCBOCHO B I1eJI0M 6e3 nmpoOesios,
HE00XO0AMMBbIE PAKTUYECKHE HABBIKU PaOOThI C OCBOCHHBIM MaTE€pHajoM B
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OCHOBHOM C(hopMHpOBaHBI, MPEAYCMOTPEHHBIE paboyell yueOHOi
pOrpamMMoil yaeOHbIe 3a/1aHUs BHITIOJIHEHBI C OTACTBLHBIMI HETOUYHOCTSIMH,
Ka4eCTBO BBITIOJIHEHHS OOJIBIIMHCTBA 33/IaHUH OIIEHEHO YMCIIOM 0aJlIoB,
OJM3KUM K MAaKCUMYMY.

«Y 10BJIETBO- Teopernueckoe conepxaHue Kypca OCBOEHO 0OJIbILEH YacThio, HO
PHUTETHHO poOesIbl He HOCAT CYIIECTBEHHOTO XapaKTepa, He0OX0IMMbIE PAKTHIECKUE
HaBBIKM PabOThI ¢ OCBOEHHBIM MaTEpUaAIOM B OCHOBHOM C(hOPMUPOBAHBI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX pabodel yueOHoM mporpaMMoil yaeOHbIX
3aJJaHUH BBINOJIHEHBI, OT/IEIbHBIE U3 BBIMOJIHEHHBIX 3aJaHUl colepiKar
OLIMOKHU.

«Heynoners Teoperudeckoe coliepkaHre Kypca OCBOCHO YaCTUYHO, HEOOXOIUMBIC
OpPHUTEIIBHO» | HABBIKK PabOTHI HE chopMHUPOBAHBI WITH C(HOPMHUPOBAHBI OTJCIBHBIC M3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHoIl mporpaMmoin yueOHbIX
3aJlaHUi HE BBITIOJHEHO JTMOO0 BBIMIOJHEHO C IPYOBIMU OMUOKAMU, KAY€CTBO
WX BBIIIOJIHEHUS OI[CHEHO YKMCIIOM 0alIOB, OJIN3KUM K MUHUMYMY.

[Tepeuenb BOITPOCOB K IK3aAMEHY

[Taneoreneruka u BONPOCHI, KOTOPbIE OHA U33yYaeT.

HcTopus pa3BUTHS NAIEOT€HETUKU

Meroab! maneoreHeTuKu

[TpenmeT u 3a1auu MOJIEKYJISIPHON T€HETHUKH.

HcTopus ee pa3BUTHS U OCHOBHBIE JOCTUKCHHUSL.

XVUMHUYECKUH COCTaB HYKJIIEMHOBBIX KUCJIOT: IyPUHOBBIE M MUPUMUANHOBBIE OCHOBAHUS

(OCHOBHBIE 1 MUHOPHBIE), YTIIEBOAHBIN KOMIOHEHT. CTpoeHHEe HYKJIEO03U 0B U

HYKJIEOTH/IOB.

7. Xapaxkrepuctuka nepsuuHoit ctpyktypsl JJHK. [Ipunuun koMiiemMenTapHOCTH. THITBI
XUMHUYECKHX CBS3€H, yJaCTBYIOIIME B CTAOUIN3ALMU CIIUPATbHON CTPYKTYPBl MOJIEKYJIbI
JHK (xoBanenTHble, ruipodoOHbIe, BOAOPOAHbIE). CTIKMHI-B3aUMOICHCTBHE.

8. T'mmoxpomuslit u runepxpomublit 3¢ dexror. [Tnapnerne JHK. I'mOpuau3amnms
HYKJICMHOBBIX KUCIIOT U €€ UCIIO0JIb30BaHUE B MOJIEKYJISIPHOM OMOJIOTHH.

9. Ortxkpertre aBoiinoi crimpanu JJHK. IIpasuno Yapradda. Xapakrepucrtuka B-hopmer
JIHK.

10. Pa3zHooOpa3ubie Gpopmsl aBoitHoM crimpamu JIHK: A-, C-, I- u E-popwmsl, Z-popma THK.

11. OnHo- u IBYyLIETIOUEYHBIE, KOJIBLIEBBIE U IMHEHHbBIE MOJEKYIIbI
JHK.MuroxonapuansHasa u xaopormiactHas [JHK.

12. Ceepxcnupanuzanus JJHK. Kondopmarmonssie nepexo/ibl B CBEpXCIHUPATU30BaHHOM
MoJiekyne. Tornonzomepasbl, MEXaHU3M JEHCTBUS.

13. HykneocoMHOECTOpOEHUE XpOMaTHHA. DYXpOMAaTHH U rerepoxpoMaTiH. CTpyKTypHas
OpraHu3aIus XpoMOCOM. f1epHBII MaTPHKC.

14. Ctpoenue u coiicrBa PHK. Pa3znuunsie Tunsl PHK. Oco6ennoctu ctpyktypst MPHK,
pPHK, TPHK, ux ¢yHkuuu u nokanusamnus B KIeTKe.

15. ®epmentsl, yuactBytomue B perunkanuu JJHK: JIHK-nmonmumepassr I, 1 u 111,

toronzomepasbil u |1, JIHK-rupasak. coli, renukassr, PHK-monumepasa (mpaiimasa),

JAHK-nura3zer u ap. JIHK-mon

SoukrwdE
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[Tonsitue perumkona. Konpopmanronnsie nepexo sl mosiekyisl JJHK B paitone crapra
perukanyy. CTpoeHne BUIKH periMKaiuy. Benymas u orcraromas HUTH, 0COOEHHOCTH
ux perukanuu. @parmentsl Okazaku. Cunre3 PHK-3aTpaBok (mpaiimepos).
Permukanus konmereBsix Monekyn JJHK: o6pasoBanue 0-ctpykrypsl, D-netnu u
pEIUIMKaLKs 110 THITY KaTsAIIErocs Kojbla.

Permukarnus Tenomepubix koH1os JJHK. Tenmomepasa, 0cOOCHHOCTH CTPYKTYPHOU
opraHu3aiu U GyHKIHOHUPOBaHUs. TeopHst cTapeHusl B CBA3H C AUHAMUKON CTPYKTYPBI
TEJIOMEPHBIX Y4aCTKOB.

SIBnenue oOpaTHOH TpaHCKpHUNLMU. XapaKTepucTUKa (epMeHTa peBepTasa,
OCYILIECTBIISAIOLIEr0 OOPATHYIO TPAHCKPUIILHUIO.

PemnukaruBaoemermnuponanue JJHK.

Paznuunsbie Tuns! noBpexaeHuii ctpyktypsl JJHK 1 ciocoOs! ux ycrpanenus.
Penaparusnsiii cunres JJHK. Oxcuusnonnas penapanus. [Ipsmas penapanus
TUMUHOBBIXIUMEPOB U METHJIMPOBAHHOIO Ir'yaHuHa. [locTpenykaTiuBHas penapanus,
BKIJIFOYaromias pekomouHamuio. SOS-pemnaparus.

Pouse meTunmpoBanus B penapanun. [Ipomeccs pecTpuKIuu-MoupUKaug y
npoKkapuoT. DH(HEeKTUBHOCT penapaloHHbIX cucTeM. bose3Hu, o0yciaoBiIeHHbIE
nedexTaMu penaparim

MosnekynsipHble MEXaHU3MbI 0011el (rOMOJIOrHuHON) pekoMOuHanuu. depMeHTs!,
y4acTBYIOLIHE B 001Iel pekoMOuHau. Moaens peKoOMOMHAIINY C MTePEeKpEIBaHUEM
nenei.

Crpyktypsl Xoumues U UX pa3peleHue ¢ nomouipko hepmeHtoB. Calltcnenudpuaeckast
PEKOMOMHALIUSA U €€ Y4aCTHE B XPOMOCOMHBIX IE€PECTPOiiKax, IKCIPECCUU TEHOB Y
¢daros, uaTerpamuu ¢ara Jisim6/1a, 00pa30BaHUM T€HOB UMMYHOTJIOOYJTMHOB U
peuenTtopoB T-KIEeTOK.

IS-anemenTs! 6akTepuii. TpaHCIO30HBI OaKTEPUil B MEXaHU3M MX TPAHCIOKAIIHH.
OCHOBHBIE TUITBI MOOUJIBHBIX T€HETHUECKUX AJIEMEHTOB 3YKapuOT: CTPYKTYpa, T'eHbl U UX
MPOJYKTHI; MEXaHU3MBbI IIEPEMEIICHHUS.

Tpanckpunuus JTHK y npoxapuor. Ctaauu TpaHCKpUIIIIMOHHOIO IIUKJIA, COCTABIISIOLINE
aneMeHTHI npouecca. Ocobennoctu ctpykTypsl PHK-nonumepassl, 6 — gpakropsl,
HaIpaBJICHUE TPAHCKPUIILIUH.

Crtpoenue onepoHOB y mpokapuoT. O6iacTe mpoMoTopa, orepaTopa, TepMHUHATOPA.
HeraruBHas 1 no3UTUBHAS PETYISILMSA TPAHCKPUIILIMK YIIPOKApHOT Ha IpUMeEpe
JAKTO3HOTO0 U TpunrogaHoBoro onepoHos. Karabonutuas penpeccus, CAP-6enoxk.
SIBeHuE aTTeHIOALMU TPAHCKPUIIIIMK Ha IPUMEpe TPUNTO(PAHOBOTOONPEPOHA.
Tpanckpunuus y 3yKapuor.

Crpykrypa sykapuotudeckoro nmpomoropa. Tunel PHK-nonumepas y sykapuor u
cuHTesupyemoie umu PHK.

@®akTophl TPAaHCKPUNLIAN. MeInaTOpHbI KOMIUIEKC TPAHCKPUIILIUN. DHXAHCEPHI U
CalJIeHCEPBI.

JIHK-cBs3bIBatomnye 6€1Ku, y4acTBYIOIINE B PETYIISAIMH TPAHCKPHUITLUU: OCJIKH,
coJieprKalrie FTOMEOJOMEHbI, JEUIIMHOBYIO «3aCTEXKKY», «IIUHKOBbBIE
nanbb».OcOOEHHOCTH OpraHU3aluy T€HOB Yy POKAPHOT U DYKAPHOT.

MexaHnu3MBbl PETyJSIUU SKCIPECCUU TEHOB.

Crpoenne MPHKYy npokapuor u sykapuor. IIponeccunr u cimaiicunr mosiekyn PHK.
Oco6ennoctu nporneccuara TPHK u pPHK y 6akrepuii.Pons maneix simepusix PHK u
0eTKOBBIX (PAKTOPOB B CILIAiCHHTE.
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37. Crunaiicocoma.

38. PacmdpoBka renernueckoro koja. OCHOBHbIE CBOWCTBA FTEHETUYECKOTO KO/,

39. O61mas cxema Ipouecca TPaHCIALUU U XapaKTepPUCTHKA €r0 OTAEIbHBIX JJIEMEHTOB.

40. Crpoenue TPHK: nepBuynas, BTopuyHasi U TpETHYHAS CTPYKTYpa, POJb
MOJIUGHUIMPOBAHHBIX HYKIEOTH]IOB.

41. 3naunmeble 178 TpaHcisiun obnactr. AMuHoanmnupoBanneTPHK, ero cnenuduaHocTs,
amuHoamiI-TPHK-cunTeTasml.

42. Tlomyuenue u ananu3 cTpyKTypsl Mojekyn JJHK u3 6uonorunuecknx oCTaHKOB
pa3IMYHOrOo BO3pacTa

43. VicTopust CTAaHOBJICHUSI METO/Ia M COBPEMEHHBIE BOBMOXKHOCTHU aHamm3a apesneit JJHK.

44, TIpobGiiema 1OCTOBEPHOCTH MaJI€Or€HETUUECKUX PE3YJIbTaTOB

45. ApXeoJ0ru4ecKre HCTOYHUKU KaK 0OBbEKTHI MOJIEKYJIIPHO-TEHETUUECKOT O
HCCIIeI0OBaHMA: pazHooOpa3ue u rmpodieMa KBaTH(PUIMPOBAHHOTO 0TOOpa 00pa3IioB

46. KocTHBIE OCTaHKH Y€JIOBEKA U )KUBOTHBIX M UX UCIOJIH30BOHHE B MAIICOTCHETHKE

47. MsArKue TKaHU.apXeoJIOTHYeCKauX UCCIIE0BAaHUM U MX IPUMEHEHHUE B M1aJICOr€HETHKE

48. KonpoiuThl M MX HCIIOJF30BAaHHE B TAJICOTCHETUKE

49. Bonocsl ¥ JaHHbIE, KOTOPbIE U3 HUX MOKHO HCIOJIb30BaTh B M1aJI€OI€HETHKE

50. PacTuTtenbHbIE OCTaTKU, OCTATKH KYJIBTYPHBIX PACTEHHUH U MX MCCIIEIOBAaHNUE B
[1aJICOT€HETUKE

51. Muxkpoopranusmsl. JITHK Bo3OyauTeneii 3a001eBaHnii B OCTAaHKAaX YEJIOBEKA U )KUBOTHBIX

52. IlpuMeHeHHE MOJEKYIAPHO-TEHETUYECKUX METO/JIOB B apXEOJIOIMUECKHX MCCIIEeI0OBAHUAX

53. MutoxonapuansHast JIHK u ee ncrons3oBaHue B MaJeOreHETHKE

54. [laneoreHeTHYeCKHE UCCIIEAOBAHHS MAaTEPUAIIOB 3IOXHU MaJCOIUTa U ME30JINTa

55. [TaneoreHeTnueckne NCCIEIOBAHHS MAaTEPHAIIOB AOXH HEOJIUTA — ITO3/THETO
CPEIHEBEKOBDS

56. PekoHCTpYKIIMS TIEMEHTOB MOTPEOANBHBIX TPAJAUIUI, OOPSIIOB, POACTBEHHOW U
COLIMAJILHOW CTPYKTYPBI IPEBHUX I'PYIII YEIOBEKA

57. WccnenoBanne STHOTCHETHYECKUX MPOIECCOB B MAJICOT€HETUKHI

58. ['eHoM uenoBeka, OCHOBHBIE uepThl opranusanuu. [lomrumopdusie mapkepst JTHK.

59. IIpuHIUTIBI KAPTUPOBAHKS TEHOB HACJIEICTBEHHBIX OOJIE3HEH.

60. AHa/u3 OCTAaHKOB KUBOTHBIX, PACTEHHH U MUKPOOPTaHU3MOB U3 apXE0JIOTHYECKUX
NaMSITHUKOB

61. UccnenoBanue JIHK pactenwuii.

62. Uccnenosanue JIHK Mukpoopranu3mMoB.

63. Packpbuin majieoOreHeTUKOM MPOMCXOKICHUS APEBHUX Nonyisiuuid LlenTpansHoi
EBpornsl

64. TTomumopdu3M reHOB KaK HHCTPYMEHT M3ydeHUs TeHO(DOH 1a HapO0HACEIICHUS BO
BpPEMEHH U MIPOCTPAHCTBE.

65. [NaneoreHeTHKa M MPOUCXOXKICHIE aHATOMHYECKH COBPEMEHHOTO YeI0BEKa

66. PekoHCTpYKIIMS MOJEKYJISIPHBIX MEXaHU3MOB a/IalITAllMU YeIOBEKa U MOJIEKY i pHast
NajeonaToaoTus

67. MonexymsipHas najaeonaToiIorus —oaHa U3 o0J1acTel NaJleoreHeTUKN YeJI0BeKa.

68. [Nonsarue GuonHpopmaTuku. Pors OnonH(pOpMaTHKH B COBPEMEHHOM MOJICKYIISIPHOM
TeHEeTUKE U OMOTEXHOJIOTHH.

69. buonoruyeckre CUCTEMBI C TOYKH 3pEHHS] OMOMH(DOPMATHKH.

70. KogupoBanue HacieCTBEHHOM HHpOpMAIIUK.
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71. ba3bl JaHHBIX 110 MOJICKYJISIPHOW OMOJIOTUU U TCHETHKE.
72. ndopManMoHHbIH aHAIN3 MOCIIEI0BATEIBHOCTEN HYKJICHHOBBIX KHCIIOT M OEJIKOB.

8. YueOHO-MeToquueckoe 1 HHPOPMAIIMOHHOE OOecredeHne y4eOHOW AMCIHUILTHHBI/ MO
ITyJst

8.1. JIuTeparypa.
1. [Tununenko A.C. , Mononun B.W. Il aneorenetTnueckuii aHaiu3 B apX€0JI0rMUECKUX
HCCIIE0BAHUAX
2. Beenenckuii, E. H. Beenenckue matpunibl. Kocmudeckas reneruka: JIHK cBepxcrnocoOHOCTH,
reHuanbHOCTH M OeccmepTus. Tom 2 / E.H. Beenenckuit, JI.A. Beenenckas. - M.: MOO MIIKP,
2004. - 320 c.
3. Boeroga M.U., CutHukoBa B.B., Yukumesa T.A. u ap. MonekyIsspHO-T€HETUUECKUI aHAIU3
muTtoxoHapuanbHoit JIHK npencraBureneii [1azbipbikckoit kynbTypbl ['opHoro Anras (IV-II BB.
1o H. 2.) // Jloki. PAH. 1998. T. 358. Ne 4. C. 564-566
4. I'natuk, E. H. 'enetuka uenoseka. beinoe u rpsaymee / E.H. I'maruk. - M.: JIKH, 2010. - 280
C.
5. Maisipuyk B.A., Jlepeako M.B. ®wmioreorpadudeckue acrekThl K3MEHYHBOCTH
MUTOXOHJIpHalIbHOTO reHoMa yenoBeka // Mudopm. BectHuk BOI'uC. 2006. T. 10. Ne 1. C. 41—
56.
6. Monoaun B.U., Pomamenko A.T'., [Tunmunenko A.C. ApXeoJioTHsl U IMajicOreHEeTHKaA.
HekoTopplif onbIT 1 epCHeKTUBBI MYJIbTHANCHUIUIMHAPHBIX HccieqoBanuii // Ponb
€CTECTBEHHOHAYYHBIX METOJIOB B apX€0JIOrHuecKux uccneaoBanusax: CO6. Hayd. Tp. / OTB. pen.
10.®. Kuprommn, A.A. Tumkun. baprayn: U3n-Bo Ant. yH-Ta, 20096. C. 228-232
7. Ilumunenko A.C., Pomammenko A.I'., MononuuB.U. u n1p. OCOG€HHOCTH CTPYKTYpPbI
reHodonaa mutoxouapuansuoi JIHK nacenenus ropoauima Yuaa-1 (IX—VII BB. 10 H. 3.) B
bapabunckoii necoctenu // Unua — ropoIuiie nepexoaHoro oT OpOH3bI K jKele3y BpeMeHH B
bapabunckoit necocrern. HoBocubupck: Uzn-so MAST CO PAH, 20096. T. 3. I'n. 7. C. 108—
127.
8. Mumunienko A.C., Monoaua B.U. [TaneoreHeTnyeckuii aHAIN3 B apXEOJIOTHICCKUX
uccnenoBanusx // Mudopm. sectH. BOT'uC. 2010. T. 14. Ne 2. C. 280-311
9. HeaHgepTaneu. B nonckax ncuyesnysmnx reHomoB CeaHTe [N2abo
MogpobHee Ha livelib.ru:https://www.livelib.ru/selection/895386-nauchpop-po-
paleontologii?ysclid=l1z6wx19s4924540023
10. ITexos, A. I1. buonorus u oomas reaerrka / A.IL. Ilexos. - M.: U3gaTenscTtBO Poccuiickoro
YHuuBepcurera ApyxObl Hapo0B, 1994, - 440 c.

8.2. nTepHeT pecypchl

Nudopmanmonnoe odecreyeHue:

6a31;1 JaHHBbIX, I/IH(l)OpMaI_II/IOHHO-CHpaBO‘-IHLIC 1 ITIOUCKOBBIC CUCTCMBI.
www.iprboorshop.ru

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'B)

http://elibrary.rsl.ru Hayunas snextpoHHast Oubnmnoreka
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http://elibrary.ru/default.asp Poccuiickas HanmoHanbHast OMOIHOTEKA
http://primo.nlr.ru http://nbmgu.ru

DnekTpoHHas 0ubmoTeka Poccuiickoit rocy1apcTBEHHON OMOINOTEKH

MedUniver bubnmoreka. - Pexxum goctymna: http://meduniver.com/Medical/Book/115.html;
['mb s sxosoroB. Bmecte Bo umst Oyaymiero. - Pexxum gocryna:
http://www.ecoguild.ru/library.html;

DnexTponHas 6ubnnoreka.- Pexxum gocryna: http://nrc.edu.ru/est/pos/;

EcoKub Bcest skomorus u He Tonbko - Pexxum goctyna: http://ecokub.ru/load/7;
bubnuoteka ['ymep. — Pesxxum noctyma: http:// www.gumer.info/.
http://www.dlib.eastviev.com Dnekrponnas oudaunoreka EastView

http: //www.window.edu.ru Mudopmarmonnas ciucrema «EnuHoe OKHO T0CTyIa K
00pa3oBaTeILHBIM peCypcam»

http: //www. vak.ed.gov. ru Caiit BbICIII€i aTTECTALIHOHHON KOMUCCHH.

http: //www. biblioclub.ru «9nexkrponnast GubanoTeUHAs cCCTEMa Y HUBEPCUTETCKAs
oubmuoreka ONLINE»

http://diss.rsl.ru Dnexrponnas bubnuroreka Juccepranmii Poccuiickoii rocy1apcTBeHHOM
ouomorexku Db/ PI'b.

www.iglib.ru Dnekrponnas OubIMOTeKa 00pa30BaTENbHBIX M HAY4HBIX n3ganuit 1glib.
http://www.Cir.ru VYuuepcuterckas wunpopmaimonHas cucrema Poccus. YHC
POCCHAI.

www.public.ru Uurepuer-6ubmmoreka CMU Public.ru.

8.3. IIporpammuoe obecrieueHue

VYHuBepcuter obecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacpoCTpaHseMOro NpOrpaMMHOT0 00ECIIeYeH s, B TOM YHCJIE OTE€UECTBEHHOTO MPOU3BO/ICTBA.

Kaxnp1ii o0yvaronuiicst B Te4eHue BCero nepruosia o0ydyeHus: ooecrneueH WHANBUYalIbHBIM
HEOTrpaHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOM HH(OPMAIIMOHHO-00pa30BaTENbHON —cpene
YHHUBEpCUTETa U3 Jr000M TOUYKHM, B KOTOPOH MMEeTcsl JOCTyl K HH(POPMAlUOHHO-
TEJIEeKOMMYHUKAMOHHOM ceTH «/HTepHeT» Kak Ha TeppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

yHI/IBepCI/ITeT obecnedyeH CICAYIOIUM KOMIUICKTOM JIMOCH3UOHHOI'0 HPOrpaMMHOI0O

o0ecreyeHusl.
1. JluneHsuoHHOE MporpamMMHoOe o0ecrieueHue, ucrnonbzyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiit komriekc MMUC “Busyanbnas Ctynus TectupoBanus™
1.4. Autusupycuoe 1O Kaspersky endpoint security
1.5.CnpaBouno-mipaBoBasi cuctema “I'apant

Hapﬂz[y C TpaAUOWOHHBIMHU HU3JaHHUAMHU CTYACHTBI MU COTPYAHHKU HMCEIOT BO3MOKHOCTH
MOJIb30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Taonuya 8.3.

Ha3Baunmue pecypca CcebLika/gocTyn
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DnekTpoHHas OubOnuoreka omnaiiH «EmamHoe oxHO K | http://window.edu.ru
00pa3oBaTEILHBIM PECypcam»

«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHblii  00pa30BaTENbHBIA TOPTAN: yupexaenus, | http://www.edu.ru —
nporpammel, cranaaptsl, BY3b1, tectol EID, THA

denepanbHblii HeHTp HHPOpMaIMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (PLIMOP)

ObC "KOHCVJIbTAHT CTYJAEHTA". Dnexrpounnas | http://polpred.com/news
OnOIMOTEeKa TEXHHYECKOTO BYy3a

U3z narenscTBo «JTaHby. DnexkrpoHHo-6ubaHoTeunas | http://www.studentlibrary.ru -
cucTeMa

Pycckast BupTyaibHas OHOIHoTeKa http://rvb.ru —

W3narenbcTBO «JIauby. DrnexkTponHo-6ubaHoTeunas | http://e.lanbook.com -

cucTeMa

ExxenenenbHuk Hayku W oOpasoBanus [Ora Poccum | http://old.rsue.ru/Academy/Archive
«AKamemMusa» s/Index.htm

Hayunast snextponHas 6ubsimnoreka «e-Library» http://elibrary.ru/defaultx.asp -
DneKTpoHHO-0nbmoTeuHas cucrema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPABOYHAsT CHUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «1apopMuO»

HNudopmanmoHHo-1IpaBoBas cuctema «l apaHT» CereBast Bepcusi, IOCTYITHA CO BCEX
KOMITBIOTEPOB B  KOPITOPATHBHOMN
cetu Uarl'y

DNeKTpOHHO-0MOIMoTeuHas cucrema «tOpaity» https://www.biblio-online.ru

9. Meronuueckue ykazaHust i1l 00 y4aromuxcs 0 OCBOCHHIO JUCIUTIIINHBIL:

Pekomennyercst aktuBHas paboTa Ha J1aOOpaTOPHBIX 3aHSATHUAX, OCBOCHHE OCHOBHOM
npoOJIEMAaTUKN JUCLMIUIMHBI, y4acTHE B BBINOJHEHUM MHCBMEHHBIX JOMAIIHUX / ayIUTOPHBIX
pabor. lns Oosee MPOMYKTUBHOW CAMOCTOSTEIBHOM pabOThl MO JUCHUIUIMHE MOTYT
UCTIONIb30BAThCSl KOHCYIBTALIMHU TPETo1aBaTets.

10. IIEPEYEHb WH®OPMAILIMOHHBIX  TEXHOJIOTHI, WUCIIOJb3YEMBIX  IIPU
OCVIIECTBJIEHUU OBPA30OBATEJIbHOI'O IIPOLIECCA I10 JUCLUIUIMHE (MOJYJIIO), BKJIIOUAS
MEPEYEHDB ITPOTPAMMHOI'O OBECIIEYEHU S 1 THOOPMAILIMOHHBIX CIIPABOYHBIX CUCTEM

Hns npoBeneHuss  aucuuiuiuHbl  «llajjeoreHeTHKa»  CTyIEeHT oOecreueH Bcei
HEOOXOUMOM  y4eOHO-METOAMYECKOH  JIUTEpaTypol W  JIOCTYIIOM K  TPOTPaAaMMHOMY
o0ecreyeHni0 U HMHTEpPHET pecypcaMm. Bces HeoOXxoammas yd4eOHO-METOAMYEecKas JUTepaTypa
uMeeTcss B OUOIMOTEKE CTYACHYECKOTO a0OHEMEHTa, 30HAJbHOW Hay4dHOM OuOIHMOTEKe,
Ooubnuorekax kadeapel W TpenoaaBarels AUCHUIUIMHBL JlOCTym K HWHTEpHET-pecypcam
OCYIIECTBIISIETCS 4Yepe3 HWHTEpHeT-KiIacc (akynmpTeTa, 30HAIBHOW HAyYHOW OWOIHMOTEKH W
JIOKAJIbHOM KOMITBIOTEPHOU ceTu (aKylbTeTa.

Taomuma 10.1
[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHH, UCMOIB3YEMBIX TIPH OCYIIECTBICHUN
00pa30BaTEIILHOTO MpoIlecca MO TUCITUTLITHHE
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[Ipe3enTanus
MicrosoftPowerPoint

No | HazBanue otnenbHoil TeMbl | [lepeuens npumensemont UT | Llens
JUCIMUIUIMHBI WJIK ee yacTeu MPUMEHEHUS
(MpaKTUYEeCKOTO 3aHATUS
WM J1ab0paToOpHOU paboThI),

B KOTOpo# ucnosbizyercs UT

1 | PeanuzaTopbl reHETUUECKON Komnbrotrepnsie TexHonoruy, | OBnajneHue
uHdopmaru. MonekynspHas | HTepHeT, «neKTpoHHas MPAKTUYECKUMU
opranmu3anus u QyHKIus OubaroTevHas cuctema HaBbIKaMU
0enKoB Kak cyocTpara YHuBepcurerckas 6ubnuorea | meperoja
JKU3HU. buonornueckas ONLINE» OHMOJIOTUIECKUX
pollb  MOJIMCAXapHIOB, http://www.biblioclub.ru TEPMHHOB.
AT® B OuosHepreTuke. IIpesenranus

MicrosoftPowerPoint.

2 | [TaneoreHeTnka — HOBOE KomnerotepHsie Texnonoruu, | OBnageHue

HampaBlieHuE B apxeojoruu | IHTepHeT, « AneKTpoHHAas MIPAKTUYECKUMU
OubMoTeUHas cucTemMa HaBbIKaMHU U
YHuuBepcuterckas 6ubianorea | aHanuza
ONLINE» OHMOJIOTUIECKUX
http://www.biblioclub.ru TEPMHUHOB

11. MarepuanbHO-TEXHUUECKOE O0ecrieueHne yueOHON AUCIUIIITMHBI

Jlns obecriedenust 1ocTyna K COBpeMeHHBIM Po(hecCHOHANbHBIM 0a3aM JaHHBIX UMEIOTCS
yueOHbIe ayTUTOPUH, OPTTEXHUKA, TeJe- U ayIuoarnapaTypa, IpoeKTop, A0CTYI K CETH

Nurtepner.
Tabmuna 11.1.
[TepeueHb TEXHUYECKUX CPEJICTB, HCIIOIB3yEMbIX ITPH OCYIIECTBICHUN
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUTUIMHE
Ne Hymepanus
/i [lepeyenb OCHOBHOTO 000pYAO0BaHUS pa3aenoB/Tem
TV CHIUTUTHHBI

1. JlaGopaTopust MOJeKyIsipHON TeHeTukn KabuHet Ne4(3 1-13
2. [Ipoexnmonnas ycranoBka «Ksagpa» 250X, 3M (1 mr.) 1-13
3. KomneroTepsr (2 mT.) 4-8



http://www.biblioclub.ru/
http://www.biblioclub.ru/

MuHHCTepCTBO HAYKH U Bbicliero odpasosanus Poccuiickoii ®@enepannn
®DenepanbHOE FOCYyAAPCTBEHHOE 0I01KETHOE
o0pa3oBaTe/jibHOE yUpesKIieHHne BbICIIero 00pa3oBaHus
«MHrymckuii rocyiapcTBeHHbIi YHUBEPCUTET)
PaGouas nporpamma qucuuniaunbl «llajieorenernka»

4, Muxkpockornbl OuHOKYIsspHBIe Mukpomen 1 Bap. 2-20 (6 mT.) 4-8

o

OnekTporHbie 1abopaTtopHbie Becbl CASMWP-300H 2,3




MuHHCTepCTBO HAYKH U Bbicliero odpasosanus Poccuiickoii ®@enepannn
®DenepanbHOE FOCYyAAPCTBEHHOE 0I01KETHOE
o0pa3oBaTe/jibHOE yUpesKIieHHne BbICIIero 00pa3oBaHus
«MHrymckuii rocyiapcTBeHHbIi YHUBEPCUTET)
PaGouas nporpamma qucuuniaunbl «llajieorenernka»

Pabouas nporpamma aucuuiuivsbel «llajieoreHeTHMKa» COCTaBlI€HA B COOTBETCTBUHM C
tpedoBanusiMu ®I'OC BO no nanpasnenuto noarotrosku 06.04.01. buonorus, yrBep:KIeHHOIO

npukazoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit ®Denepanmmu ot «l1» _aBrycra
2020 1. Ne 934 .

[TporpaMmmMy cocTaBuia:
J1.6.1., mpodeccop kabeapsl ouosornu A.M. ITnuesa
(momxnocth, ©.1.0.)

[Tporpamma o100peHa Ha 3acenanuu Kadeapbl «broaorusy
[Tporokon Ne 9 ot «21» urons 2023 roga

[Iporpamma  omoOpeHa  Y4ueOHO-METOJUYECKHM  COBETOM  XHMHKO-OHMOJIOTHYECKOTO
dakynbpTeTa/MHCTUTYTA
[Tporokon Ne 9 ot «23» urons 2023 roga

[TporpamMmma paccMOTpeHa Ha 3acelaHuu Y 4e0HO-METOIUYECKOTO COBETa YHHBEPCUTETA
ITpotokon NelO ot «28» urons 2023r.



MuHHCTepCTBO HAYKH U Bbicliero odpasosanus Poccuiickoii ®@enepannn
®DenepanbHOE FOCYyAAPCTBEHHOE 0I01KETHOE
o0pa3oBaTe/jibHOE yUpesKIieHHne BbICIIero 00pa3oBaHus
«MHrymckuii rocyiapcTBeHHbIi YHUBEPCUTET)
PaGouas nporpamma qucuuniaunbl «llajieorenernka»

CBeeHus1 O TiepeyTBEpP:KIE€HMH MPOrpaMMbl Ha oO4YepeaHOM Y4YeOHBIH Troa H
perucrpanuu U3MeHeHuil

YyeOHsblii Pemrenue Buecennnie namMenenus IMonmuce 3aB.

ToJI kadenpsl kadenpoit
(Ne mporokoa, 1ata)




