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1. IEJH U 3AJAYH JUCLUILIAHEI

OcHOBHAs weab AMCUMMIMHBI- naTh CTYACHTAM TEOPETHYECKHE, METOAOJIOTHYECKHE M
NPaKTHICCKHE 3HAHKS O CTPYKTYPE M CBOMCTBAX GHOIOTMYECKUX MaKpOMONEKYJI, Y4aCTBYIOLIMX B
Pas/MMHEIX MpOLECCAX; MEXaHM3Max WX B3aUMOICHCTBHS. Cropa BXomsT crpykTypa 6Genkos
Pa3IHIHOrO NPOMCXOXKAEHHS (TTOGYNAPHBIX U (pubpunnspueix), bepMenTos, MexaHuIM perynsaiuu
(bepMEHTATHBHON aKTMBHOCTH, CHHTE3 MOJIeKys1 Oenka ¢ y4acTHeM B HeMm HYKJIEHHOBBIX KHCJIOT.
CTpyKTypa HyKJICHHOBBIX KHCIOT, OCHOBHBIC JTallbl X CHHTE3a M yuyacTHe B OUOCUHTE3e Genka.
OcobenHocTeio MOJEKYJIAPHON OMONOrNH SIBNSIETCS MCCiIen0BaH e CTPYKTYpPbI MaKpOMOJIEKYJI B ee
CBA3H ¢ (yHKumen. OcoBeHHO HarIaLHO 5TO fposeaercs B ciaydae JIHK. Onnako mpegmerom
MCCJICI0BaHHs MOJIEKYJIAPHOH OMONIOrMH ABASIOTCS W BUPYCBI, MHKPOOPTaHHU3MBI, MONMCAXapHU/IBI,
/MIHABL, KICTOYHBIE CTPYKTYphI, GHOMeMGpanbl. B npemmer M3YYCHHS MOJIEKYJISAPHOH GHONOrMy
BXOMAT NOCTHIKEHUS FeHETUYECKOM HHKEHEPHH, BKIA/ MOJIEKYJISIPHOI GMOJIOTHH B GHOTEXHOJIOMHH.

Hapsiny ¢ usyuenuem ctpoenns u yHKuMi HOpManbHBIX MaKpOMOJIEKy/l, pacCMaTPUBAIOTCS
BOTIPOCHI MOJICKYIIAPHOH 1aToNOruM, (hepMEHTONATHH, PA3NUYHBIC THMHL MYyTalui, TPUOHOBbIE
Oonesnu.

2. HEPEYEHDb INIAHUPYEMBIX PE3YJIbTATOR OBYYEHMUH 110
AUCHUATIIMHE (MO/IY.JII0), COOTHECEHHBIX C INTIAHUPYEMBIMH
PE3YJBTATAMU OCBOEHMUSI OBPA3OBATEJIbHOM ITPOI'PAMMBI

B Pe3yJbTaTe OCBOCHMS AHUCLIUITITUHBI 06yqal0u1uﬁca FOTOBHUTCA K CIeAyOLUUM BHOaM
ACATE/ILHOCTH, B COOTBETCTBHH ¢ 00pa3oBaTeIbHBIM crangaprom @I'OC BO 06.03.01 «Buonorusy.

Buner npodeccuonanshoii AEATENIBHOCTH:

Hay4HO-HCCeJ0BaTEIbCKAS;

Komnerenuun o6yuaromerocs, (opmupyemeie B pesyinTaTe 0CBOCHHS AHCIHILTHHLI
M3yuenune qucuunamue gomkHo chopMHpPOBATE ClieIyIOIIME KOMIETEHIHN:

a) Odwienpodgheccuonanvhore KoMnemeHuuu:

- cnocobeH INPUMEHSATEL 3HAHHE OCHOB 9BOJIFOITHOHHOH TEOPHH, UCIONB30BATh COBpPEMEHHEIE
MIPEACTABNCHHS O CTPYKTYPHO-(QYHKLMOHAILHON OPraHW3alMM IeHeTHYECKO NpOrpaMmBl KMBBIX
00BEKTOB U METO/IBI MOJICKYJISIPHOH OHOJIOTHH, FreHETHKH U GHONIOrHH Pa3BUTHA IJIs1 UCCIIEIOBAHMS
MEXaHN3MOB OHTOTEHe3a M (UIOreHesa B podeCcCHOHATBHOI e TebHOCTH (OIIK-3);

OIIK-3.1. ITpumensiem suanue ocnos FCONOYUOHHOI MEOPUL ONST OYenKu YPOGHA CIMPYKMYPHOU U (hYHKYUOHANbHOT
opeanusayuu buonozuveckux 06vexmos g npogeceuonanenoi desmensrocmu

OI1K-3.2. Henonvayem 6 npogheccuonansoii desmensHocmu COBpPeMEHNbIE NPeOCMABNEeH U CIPYKIYPHO-
pyrKkyuOnanLHON Opeanuzayuu zenemuyeckoso annapama KNemKu u peanusayuu 2eHemuyeck o npospammel
JHCUBBIX 0OBEKMOE

OIIK-3.3. IIpumensiem memoow MONEKYIAPHOL Guonozuy, 2enemuxu u 6uonozuu Paseumus ona uccnedosanus
HANpasienus pesyismamos u Mexanusmos u onmo- u (hunocenesqa a npogeccuonansHoii desmensnocmu

- CIOCOOEH MPUMEHSTE B MPodeccHOHaNbHOHN ACATEIbHOCTH COBPEMEHHBIC NPECTABICHUS 00
OCHOBax 6HOT6XHOHOFH‘J€CKHX H 6HOMC,E[HL[HHCKI/IX IMPOHU3BOACTB, FeHHOM HHIKCHEpPHH,
HAHOOHOTEXHOJIOIMH, MOJieKysipHoro moenuposanus (OTTK-5);

OIIK-5.1. Ipumensiem & npogheccuonansnoii OesmenbHOCmU cospemMenHble npedCmasienus o buomexnonozuyeckux
u buomeduyucKkux npoussodcmeaax.

OIIK-5.2. [Tpumensiem s npogheccuonansnoii dessmenvrocmu coepementbie npedcmasnenus 06 OCHOBAX 2eHHOI
UHoCeHepuY, Hanobuomexnonoauu, MONEKYIAPHOZ0 MOOETUPOSAHUA

0) Ipoeccuonansvnuie komnemenyuu:

= CHOCOOHOCTH  HKCIUTYaTHpPOBAThH COBPEMCHHYIO — annapatypy © obopynoBaHde s

BBINTOJTHEHHA Hay4HO-HUCCIEOBATEIbCKHX TMOJIEBBIX H na60paT0prlx 6HOJ'[01"I-‘I‘-ICCKHX paGOT

(TTK-1).

IIK-1.1 [Tpumensem & ceoeii desmensrocmu  ananumuyeckoe nabopamoproe  obopydosanue; cpedcmeaa
BLLYUCTUMENbHOU MEXHUKY, KOMMYHUKAYUU U COA3U;
TIK-1.2. Ilposodum nabopamopnwie UCCNIEDOBAHUA, 3aMEPb, AHANUZbL omoopanHelx  npupoduvx  06pasyos;
pabomamy na ananumuyeckom nabopamoprom obopydosanuu; ucnonvzosame asmoMamu3uposantble Cucmemsl
KOHIMPONA IKONOSUHECKO20 COCIMOANUS MEpPUMOpUil,



3. MECTO JUCLUILIMHBI B CTPYKTYPE OIOII

Huctunmuna 51.0.14.03 «Mornexynsipuast 6uoNOrHSIY) SBILETCS JUCIHUIUIMHOK 0a30BOH 4acTH
(enepansHoro rocymapcreennoro 00pa30BaTeNILHOrO CTaHIAPTA BBICIIErO obpa3oBauus 10
HanpaBiieHuio  noarotoBkd  06.03.01  «Buomorusy (YpoBeHb  BBICIIETO obpazoBanus
bakanaBpuar), mpoduib « eHeTHKA KHBOTHLIXY

OcsauBaercs B 6 cemectpe.

IIpu obyuenun nucrmmmme «MonekynsapHas GuOMOTHs UCHONIB3YIOTCS 3HAHUS M
HaBbIKH, IIOMYyYCHHBIC CTYJEHTAMH MPH OCBOEHHH Aucuuni, Opranudeckas XuMus,
Duzuyeckas ¥ KomonHas xumus, bruonoruueckas xumus u lenernka.

Takke «MonekynsapHas GHOIOrHs» CBA3aHA C TAKHMI JUCLUIUTMHAMH, Kak Beenenue B
Ouorexnosoruro, [Tummesas ouorexnosorus, ['ennas UH)XeHepus U Ouorexuomnorus, Ousnyeckas
H KOJTOMAHAs XuMHA, MateMaTHka U MaTeMaTHYeCKHe MeTOMbI B ouonorun, Uadopmaruka u
COBPEMEHHbIE HH(pOPMALMOHHBIE TEXHOJIOIHH, ®usuka, Mukpobuonorus, Bupyconorus,
HMmmyHOMOTHSI.

4. OBbEM JUCLHUIIIMHBI “MOJIEKYJISIPHA ST BHUOJIOTrUs”

Bup yueGHoii paborsr Bcero yacon CeM; 1P
AyIHTOpHbIE 3aHATHS (Bcero) 28 28
B Tom uncre: - -
Jlexuuu, B TOM 4HCIle MHTEPAKTHBHBIE (hopMeI 14 14
Ipakruueckue saustus (I13), B ToM umcie 14 14
HUHTEPaKTHBHEIE (DOPMBI, M3 HHX
lIpakTuyeckas nmojroroska 2 2
CamocrosiTensnas pa6ora (Bcero) 44 44
Bui npomesxytounoii arrecramun (3auer, sK3amen) 3auer 3auer
O6mas TpyxoeMKoeTh yacel / 3a49eTHbIe 1212 1212
CAHHHIBI
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6. IEPEYEHD YYEBHO-METOINYECKOI'O OBECIIEYEHUS JIS
CAMOCTOSTEJBLHOM PABOTBI OBYYAIOLIUXCSI IO JTUCLUUILJIUHE

6.1. MeToauueckne yKa3anus 4151 caMOCTOSTEILHOI paboTmI

Baxenosa, U.A. OcHoBBI MOJIeKy1ApHOit Gronoruu. Teopus u npakruka [Onexrponnbiii pecype] : yue6roe
nocobue / M.A. Baxenosa, T.A. Kysnerora, — DneKTpoH. JaH. — Canxr-TTerep6ypr : Jlans, 2018, — 140
¢. — Pexunm noctyna: https://e.lanbook.com/book/99204. — 3aru. ¢ akpaHa. (nata obpaienus: 24.06.2024)
YuebHo-MeToamueckoe nocobue mno OPTaHU3alMK CaMOCTOATENILHOM PaboThl CTY/IGHTOB MO HAIIPABAEHUAM
MIOAroToBkH, peanusyembim B CIISCABM [Onekrponnsiii pecype] / A.A. Cyxunut [u np.]; CIIGTABM —
CIIG.: Man-Bo CTIGI'ABM, 2018. — 67 c. — Peskum Aoctyna: https://ebs.spbguvm.ru/Marc Web2/Default.asp
(nara obpawenns: 24.06.2024)

6.2. JIutepaTypa AJs1 cAMOCTOATENbHOM padoThbl

. Kapnenxo, JLIO. Knunuueckas SHIOKPUHONOTHA [DnekTpoHHBIH pecype] : yueGHoe mocoGue / JLIO.

Kapnenko, C.B. Bacuneea, A.A. baxta — Onekrpon. nan. — Cankr-Ilerep6ypr : CII6I ABM, 2018. —
126 c¢.— PexuM nocryna: https://e.lanbook.com/book/121306. — 3arn. ¢ 9KpaHa. (mata obpaieHus:
24.06.2024)

- Kapnenko, JLIO. Crietirnasel pusiueckux u xuMuueckux HayK [DnekTponHsIii pecype] : yuebHoe nocobue /

JLIO. Kapnenko, A.A. Baxra, K.II. Kunapesckas, TT.A. TTonuctoBckas, — OnekTpoH. paH. — CaHkT-
[TerepGypr : CIIGI'ABM, 2019. — 67 ¢. — Peskum noctyna: https://e.lanbook.com/book/121320. — 3aru. ¢
dKpaHa. (nata obpawmeHnns: 24.06.2024)

. Kpurep, O.B. Monekynspnas 6uosorus [DnexTpoHHslit pecype] : yuebHoe mocobue / O.B. Kpurep, C.A.

Cyxux, 0.0. Babuy [u gp.]. — OnekrpoH. aan. — Kemeposo : KemI'Y, 2017. — 93 ¢. — Pexcum mocryna;
https://e.lanbook.com/book/103922. — 3ary. ¢ 3KpaHa. (1ara obpawenus: 24.06.2024)

. Kysnenos, B.B. MonekynspHo-renetuueckie OMOXMMHYECKHE METOABI B COBpEMEeHHOH OHoJIorHH

pacTeHuii [OneKTpoHHbIH pecype] @ yueGHoe nocobue / B.B. Kysnewos, B.B. Kysuewos, I'.A. Pomanos, —
ONeKTpoH. pmaH. — Mocksa : JlaGoparopus 3uanmii, 2015. — 498 ¢. — Pexum JocTyna:
https://e.lanbook.com/book/66252. — 3aru1. ¢ 3KpaHa. (aara obpamenus: 24.06.2024)

7. IEPEYEHb OCHOBHOM M JIOIIOJITHATEJILHOI JUTEPATYPBI, HEOBXOHUMOWM JIJIsI
OCBOEHMS U CITUTLJIMHBL

a) OcHoBHas HTepaTypa:

Monexyasiphas Guonorus / JI. 10. Kapnenko. A. A. baxra, A. M. Kosuupina [n ap.] : Kapnenko JLIO.. Baxra

A.A.. Kosuibina AWM., Banwbikuna A.B.. Jlvinennna O.A.. — Canxr-TlerepOypr : Cankr-Iletepdyprekiii

FOCYAAPCTBEHHBIH YHUBEPCUTET BETEPUHAPHOI Meanimtb, 2020, — 240 c.

baxenosa, U.A. OcHoBEI MoJeKyIsIpHok Gnosiornn. Teopus u npakTuka [DeKTPOHHBIIH pecypc] : yueGroe

nocobue / U.A. Baskenosa, T.A. Ky3Heuopa. — DNeKTpoH. naH. — Canxr-TlerepOypr : Jlans, 2018. — 140

¢. — Pexxum moctyna: https:/e.lanbook.com/book/99204. — 3arn. C 9KpaHa. (nara obpameHns: 24.06.2024)

0) lononuurensHas auteparypa:

Kapnenkxo, JLIO. Kinunnueckas SHIOKPHHOJIOTHA [DneKTpoHHBIH pecype] : yueGHoe nocobue / JLIO.

Kapnenko, C.B. Bacunbera, A.A. baxta — Onekrpon. nan. — Cankr-TlerepGypr : CII6I'ABM, 2018. —

126 c.— Pexxum pocryna: https://e.lanbook.com/book/121306. — 3ari. ¢ skpana. (nata obparuenus:

24.06.2024)

Kapnenko, JLIO. Cneurnasbl GuU3HYeCKUX M XMMUUECKUX Hayk [DnexTponHslii pecype] : yueGroe mocobue /

JLIO. Kapnenko, A.A. Baxrta, K.II. Kunapesckas, TL.A. TlonuctoBckas., — ONeKTpoH. naH. — CaHKT-

[etepGypr : CIT6BI'ABM, 2019. — 67 ¢. — Pexum noctyma: https://e.lanbook.com/book/121320. — 3aru. ¢

dKpaHa. (nata obpawmeHnus: 24.06.2024)

Kpurep, O.B. Monekynsapras Guonorus [OnexTponnslit pecype] : yueGHoe nmocobue / O.B. Kpurep, C.A.

Cyxux, 0.0. Babuu [u np.]. — OnekTpoH. nan. — Kemeposo : KemI'Y, 2017, — 93 ¢. — Pexxum nocrtyna:

https://e.lanbook.com/book/103922. — 3aru. ¢ dKpaHa. (nata obpauieHus: 24.06.2024)

. Kysneuor, B.B. MonekynapHo-renetuueckie OMOXMMHYECKHE METOJbl B COBPEMEHHOM GHONOrUH

pacTeHuii [DnexTponHsIii pecype] : yueGHoe nocobue / B.B. Kysneuos, B.B. Kysueuos, I'.A. PomaHoB. —
OnekTpoH. jaH. — Mockea : JlaGopatopust 3nammii, 2015. — 498 ¢. — Peswum JocTyna:
https://e.lanbook.com/book/66252. — 3ar. ¢ dKpana. (1ata obpamenus: 24.06.2024)



8. IEPEYEHB PECYPCOB I/IH(I)OPMAHHOHHO-TEJIEKOMM‘.VHI/IKA].[HOHHOFI
CETH «MHTEPHET», HEOBXOJIUMBIX JIJISI OCBOEHUS JUCITUTLIINHBI

I[J'IH INOATOTOBKHM K JIEKIITMOHHBIM H IIPAKTHYECKHM 3aHATHAM H BBITOJHECHHS
CaMOCTOATE/ILHOK PabOTBI CTYIEHTHI MOT'YT HCIIONB30BATH CIIE/YIOLINE WurepHeT-pecypcesr:

1. https://meduniver.com — Meauimnckuii UHOOPMALHOHHBIH caifT
2. https://www.twirpx.com — Bee w15 cTyzenta

DVIEKTPOHHO-0U0/IHOTEUHbIE CHCTEMDI:
IbC «CITBI'YBM»
IBbC «M3pnarensctBo «JIanpy
OBC «KOHCYIBETaHT CTYIIeHTa
CrpaBouHO-mipaBoBas cucrema «Koncynprantl Locy
YHHBepCHUTETCKas HHpOpMaHoHHas cucteMa «POCCH STy
IlonnotekcToBas 6aza nanaeix POLPRED.COM
Hayunas snexrponnas 6utnuorexa ELIBRARY.RU
Poccuiickas Hayunas CeThn
. DneKTpoHHO-OubIHoTeunas cucrema 1Qlib
10. Ba3za JaHHBIX MEX/TYHAPOIHBIX HHIEKCOB HAYIHOTO nutHporanusg WebofScience
11. IlonnoTtekcroras MEXJIMCIHUILTHHAPHAs 0a3a JIaHHBIX 110 CEbCKOXO3SHCTBCHHBIM H
dKosorndeckum Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
12. DnextpoHHble KHUI'H H3/aTeIbCTRA «IIpocnext Hayxkm»
http://prospektnauki.ru/ebooks/
13. Komnexrust  «Cenbckoe  X03sicTRO. Berepunapus»  usmarenncrTsa «KBanpo»
http://www.iprbookshop.ru/586.html
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9. METOJUYECKUE YKA3AHUS JIJISI OBYYAIOILIIUXCA
ITO OCBOEHUIO JUCHUITIIUHBI
Meronuyeckne pekOMEHJALMH JUIS CTYAGHTOB — 5T0 KOMILIEKC pPEKOMEHIANMi u
PasbACHEHMH, IO3BOJIAIOMINX CTYAEHTY OITHMAIBHBIM 00pa3soM OpraHW30BaTh HPOLECC
H3YUYCHHS NaHHOM JHCIMIUIMHEL
CopnepikaHHe METOIMYECKHX PEKOMEH/ALINI, KaK IIPABUIIO, MOXKET BKJIFOYATE:

* COBEeTB MO IUIAHHPOBAHUIO M OPraHU3ALHH BPEMCHH, HEOOXOIHUMOrO Ha H3ydeHHe
JUCIMIUTIHBL  OMHCaHne TOC/IeI0BATENbHOCTH ACHCTBHI CTYIeHTa, WITH «CLUEeHapHH
H3YYEHHUS TUCITUIITHHBDY .

YTpeHHee Bpems SBISETCS CaMbIM IUIOIOTBOPHBIM Ui y4eOHOM paGoTel (¢ 8-14 wacos),
3aTeM InocieobenenHoe BpeMs (c16-19 wacor) u BeuepHee Bpems (¢ 20-24 yacos). Cambrit
TPYIHBIH MaTE€pUal PEKOMEHIYeTCA K M3YYEHHIO B Hayale KaiKI0To BPEMEHHOTO HHTEpBaja
nocne oraeixa. Yepes 1.5 waca pabotel HeoGxomum mepepss (10-15 MHHYT), uyepe3 4 yaca
paboTel nepephIB H0DKeH cocTaBisaTh | yac. YacTbio HAYYHOH OpraHM3alli TpyAa SBJISETCS
OBIIAJICHUE TEXHUKOH YMCTBEHHOTO Tpy/a. B HOpMe cTyneHT momkeH ynensts Y4YeHHIO 0koJ1o 10
4acoB B JIeHb (6 4acoB B By3e, 4 yaca — j0Ma).

e PexomeHnmanuu 1o paboTe HaJl JIEKIIHOHHBIM MaTepHaIoM

IIpn moaroToBKe K JIeKuKMK CTyIEHTY PEKOMEHIYETCS:

1) mpocMmoTperh 3ammcH npejecTBYIOMIEH NEKIME B BOCCTAHOBHTE B MAMSTH paHee
U3YYCHHBIH MaTepHal;

2) IIOJIE3HO POCMOTPETE U NIPEICTOAIIMI MaTepra Oyny1uei ieknuu;

3) ecnu 3a1aHa CaMOCTOSATENbHAS NPOPABOTKA OT/IEIbHbIX (parMeHTOB TeMBI npormIoit
JICKIIHH, TO €€ HA/I0 BBIIOJIHUTH HE OTKJIa/IbIBasL;

4) NCHXOJIOTUYECKH HACTPOUTRCS Ha JICKIHIO.



Orta pabota BKJIIOYAET JBa OCHOBHBIX 5Tara: KOHCNIEKTHPOBAHHE JIEKIHH U
TNOCIEYIONIYIO paboTy Hal JIEKIHOHHBIM MATEPHAOM.

[lox koHCTEKTHPOBaHHEM TOIpasyMCBAIOT COCTABJIEHHE KOHCIEKTA, T.e. KPaTKOro
TMTHCEMEHHOTO M3JIOXKCHUS COAEPIKAHHUS 4Yero-mHOo0 (YCTHOTO BEICTYILICHHS — peYH, JIEKIHH,
AOKIIazia ¥ T.IT. UK THCbMEHHOTI0 MCTOYHHKA — JIOKYMEHTA, CTATHH, KHUIH U L)

Metomuka paborer mpu KOHCIICKTHPOBAHUM YCTHBIX BBICTYIIEHHH 3HAYHTEIHHO
OTJIMHACTCS OT METOJMKH PaboThl IPH KOHCIIEKTHPOBAHHH ITHCHMEHHbIX HCTOUHHKOB.

Koncnextnpys mucbmennsie uctounuky, CTYACHT UMEET BO3MOKHOCTH HEOJIHOKPATHO
POYHTATE HYXHBIH OTPBIBOK TEKCTA, [OPA3MBICIHTD HAj HHM, BBIICIHTH OCHOBHEIC MBICITH
aBTOpa, KPaTKO CHOPMYJIHpOBATE HX, a 3aTeM 3alHCATE. [Tpu HEOOXOOUMOCTH OH MOJKET
OTMCTHTL M CBOE OTHOLICHHE K 3ToH Touke 3penus. Ciymas ke JIEKIHIO, CTYSHT GOJIBIIYIO
HAacTh KOMILICKCA YKa3aHHBIX BBIIIE PAbOT JI0JDKEH OTKIABIBATH HA JAPYroe BpeMs, CTpeMSsCh
HMCIIONE30BATh KAXK/YI0 MUHYTY Ha 3aIlMCh JIGKLIHH, a HE HAa €€ OCMBICIIEHHE — JII 9TOr0 yiKe He
ocractes BpeMeHH. [ToaTomy mnpH KoncHmekTHpoBaHWH IeKImH PEKOMEHJIYETCST Ha KaKI0ii
CTpaHHIIC OTAENIATH I10JIS IJIsl [IOCIE/TYIOIIHNX 3alHCce B JOMOMHEHHE K KOHCIIEKTY.

3amucaB JIEKIHIO WM COCTABHB €€ KOHCIIEKT, He CIIelyeT OCTaBIATH paboTy Haj
ICKIHOHHEIM MaTepHalloM 10 Hayaja [OJrOTOBKH K 3adeTy. HysKHO NpozenaTs Kak MOKHO
paHbpIIe Ty paboTy, KOTOpas COMPOBOIMKIAET KOHCIIEKTHPOBAHME NHCHMEHHBIX MCTOYHHKOB H
KOTOPYIO HE yNIaJIoCh C/IeNaTh BO BPeMsl 3aIIUCH JIEKIIHH, - IPOYECTh CBOH 3allHCH, pacuudpoas
OTACJILHBIC COKPAIICHHUS, IPOAHAIIM3HPOBATE TEKCT, YCTAHOBHTH JIOTHYECKHE CBS3H MEXIY ero
HIEMEHTAMHU, B PANC CIly4aeB MOKas3aTh HX rpadMyYecKH, BBIIEIUT TJIABHbIE MBICIH, OTMETHTS
BOIIPOCEL,  TpeOyIOIME  JIONMOIHWUTEILHOH — 06paboTKH, B YaCTHOCTH,  KOHCYJIbTAllUH
IperoaaBaresis.

I1Ipu paGote Han TexcTOM JIekuuM CTYIEHTY HEOGXOIUMO 00paTHTh 0c000€ BHUMAaHHKE Ha
POOJIEMHBIE BONPOCHL, MOCTABIEHHEIE [PEI0/1ABATEEM IIpY YTCHHH JIEKIUH, a TAK)KE Ha €ro
3aJlaHUsl U pEKOMEHJAIlHH.

JUtsl Kaxmo# JeKuMH, NpakTHYECKOro 3aHATHS W nabopaTopHO pabOTEI MPHUBOIATCS
HOMCD, TEMa, TEpEeYeHh pacCMaTPHBAEMBIX BOIPOCOB, 00BEM B uYacaX M CCHUIKH HA
PCKOMCHIyeMyIO JtuTepaTypy. st 3ausTuii, IPOBOAMMEIX B MHTEPAKTHBHAIX topmax, momkHa
YKa3pIBaTbCA MX OpraHu3allMOHHAas (popma: KOMIBIOTEpHAsA CHMYIIALMS, AE0BAs MK poJieBas
urpa, pa3dop KOHKPETHOH CHTyalUH | T./I.

* Pexomenanuu o noAroToBKe K MpakTHYECKHM 3aHATHIM

lIpakTiyeckue (CeMHHAPCKHE) 3aHATHS COCTABISIOT BXHYIO 4acTh NpodeccHOHAIbHOIM
IIOATOTOBKH CTyACHTOB. OCHOBHAS 11e/b IIPOBEEHHS NPAKTHYECKHX (ceMHHApCKUX) 3aHATHIA -
(hOopMHpOBaHHE Yy CTY/IEHTOB AaHATHTHYECKOTO, TBOPYECKOI'0 MBIIUICHHs MYTEM HPHOOPETeHHs
NPAaKTHICCKMX HABBIKOB. Tax e mpakTHyecKue 3aHSTHS MPOBOLITCS C NENBIO yriyOneHus u
3aKPCIVICHAS 3HAHMH, MOYYEHHBIX Ha JICKLMAX M B IPOLECCE CAMOCTOATETBHOMN paboThl Hax
HOPMAaTHBHBIMH  IOKYMEHTaMH, y4eOHOH M HaydHOW JIMTEpaTypoii. Ilpu moxroroske k
NPaKTIICCKOMY 3aHATHIO /IS CTY/IEHTOB HEOOXOAMUMO M3YYHTh WJIH IIOBTOPHTH TEOPETHYECKHI
MaTepHall 110 3aJIaHHOH TeMe.

[Ipy moAroToBKe K NpPaKTHYECKOMY 3aHSTHIO CTYZICHTY PEKOMEHIYETCS IPHIEPKUBATHCS
CJICAYIOLIErO AITOPUTMA;

1) 03HAKOMHUTCS C IITAHOM TIPE/ICTOSIIErO 3aHATHSL;

2) mpopaboTaTh JHTEpaTypHblE HCTOYHHKH, KOTOpBIE OBIIM PEKOMEHIOBAHBI |
O3HAKOMHTLCS ¢ BBOJIHBIMH 3aMEHaHUSMHU K COOTBETCTBYIOLINM Pa3/IelIaM.

Meromuueckne ykasaHusi K MpakTHYECKHM (CeMHHApCKUM) 3aHATHAM IO JHCIAILIMHE
Hapsay ¢ pabodei nporpammoil u rpadgukoM y4eGHOro Ipolecca OTHOCATCS K METOAHYECKHM
AOKYMEHTaM, OIPE/ICIIAIOMM yPOBCHb OPTaHU3aIHH H KAYeCTBA 06pa30BaTeIbHOr0 nporecca.

Cozepkatne NpakTHYECKUX (CeMHHAPCKHX) 3aHATHIH (uxcupyercs B pabounx ydueGHbIx
TpOrpaMMax JIMCIHUILINH B passieniax «[lepevens Tem npakTHueckux (CeMHHAPCKHX) 3aHSTHIDS.

Baxwueiimeit cocrasnsionieii 1oGoi (hOpMBI MpaKTHUECKUX 3aHATHI SIBISIOTCS 3a7aHMS.
OcHoBa B 3aaHUK - IIPUMEP, KOTOPHIIt pa30upaeTcs ¢ MO3MIKA TEOPHH, Pa3sBUTON B TEKIHH.
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Kak npasuio, ocHoBHOe BHUMaHHe yrelsercs (OpMHPOBAHHMIO KOHKPETHBIX YMEHHI, HAaBBIKOB,
UTO M ONPENCNCT COACPIKAHHE ICATENbHOCTH CTYIACHTOB - pEIICHHE 3aj1a4, mabopaTtopHbie
PaboThI, yTOUHEHHe KATErOpHii U MOHSTHiA HayKH, SBJISIOIIUXCA MPEATOCBUIKON TPaBUIILHOTO
MBIIICHUS W PEYH.

IIpaktuaeckue (ceMuHapckue) 3aHATHS BBITONHSIOT ClIe/lyIOIIHE 3aa4yH;

- CTHMYJHPYIOT pPETYJISPHOC H3YYEHHE pEKOMEHIyeMOif JTUTEPaTypsl, a TaKKe
BHUMATEIBHOE OTHOIIEHHE K JIEKIIHOHHOMY KypCy;

- 3AKpCIULAIOT  3HAHMA, IIOMYYEHHBIE B MPOIECCE JIEKIIHOHHOIO o0yueHust u
CaMOCTOSATENLHOM paboTel HAJL IUTEPATYPOIf;

- PaCIMPSIOT 00BEM NPOPYECCHOHATHEHO 3HAYHMBIX 3HAHUH, YMEHHH, HABLIKOB;

- HO3BOJIIOT IIPOBEPUTH MPABUIILHOCTE PAHEE MONYYEHHBIX 3HaHMIA,

- IPUBUBAIOT HABBIKM CAMOCTOSTEILHOIO MBIIUIEHHS, YCTHOTO BBICTYIUICHHS,

- CMOCOOCTBYIOT CBOBOJHOMY OTIEpPHPOBAHHIO TEPMHHOJIOTHEI;

- MPEIOCTABIIIOT IIPEMOJABATENNI0 BO3MOXKHOCTh CHCTEMATHYCCKH KOHTPOJIUPOBATH
YPOBEHB CaMOCTOSTE/ILHOH paboTHI CTYICHTOB.

Meronnueckue ykasanus x nmpakTHYeckuM (CeMHHAPCKHM) 3aHATHAM IO JMCIUILIHHE
AOJKHBI OBITH OPHEHTHPOBAHBI HA COBPEMEHHBIE YCIIOBHS XO35HCTBOBAaHHSA, JIEHCTBYIONIHE
HOPMATHBHEIC OKYMEHTEI, IEPE/IOBBIE TEXHOJIOTHHM, HA TOCIHENHHE JOCTHIKEHHS HayKH,
TCXHHUKH M IIPAKTHKH, HA COBPEMEHHEIE TIPEJICTABICHHS O TeX MM HHBIX SBIIEHHUAX, H3y4aeMOi
JNEHCTBUTEIEHOCTH.

* Pexomennaru mo pa6ote ¢ JIHTEPaTypoH.

PaGota ¢ nmureparypoii BaxcHBI 2Tal caMOCTOSTENbHOMN paboTEl CTYJEHTA 110 OCBOEHHIO
TIPEIMETA, CIOCOOCTBYIOIMI He TONBKO 3aKPEILICHUIO 3HaHUi, HO M PaCIIMPEeHHIO KPyrosopa,
YMCTBEHHBIX CIIOCOOHOCTEH, NMAaMSTH, YMEHHIO MEBIC/IHTB, H3IAraTh W NOATBEPXKIATh CBOM
TAMOTe3bl W uned. Kpome Toro, pasBHBAIOTCS HABBIKM HAYYHO-HMCCIIEOBATENILCKOI paboTsl,
HEOOXOMMBIE B JajibHEH I MpoQecCHOHAIBHOM e TeTbHOCTH,

[lpuctynas x wm3ydyennro nwmreparTypsl mo Tewme, HEOOXO/IMMO COCTABIIATH KOHCIIEKTE,
BBIMUCKH, 3aMeTKH. KoHCIeKTHpoBaTh B 06s3aTeIbHOM HOPAZIKE CIIEJYET TPYJbl TEOPETHKOB,
KOTOPBIC MO3BOJIAIOT OCMBICITHTE TEOPETHYECKHH Ga3uc MccaenoBaHus. B 0CTATBHOM MOJKHO
OTPAHMHYHTHCS BBIIUCKAMH M3 H3YYEHHBIX HCTOYHHKOB. Bce BBINMHCKH, IMTAaTH 06S3aTeNLHO
AOJDKHBI IMETh TOUHEIH «0OpaTHBIi agpecy (aBTop, Ha3BaHHe PaGoTEI, IO H3J1aHusl, CTPaHHIIA U
T.11.). XKenaTenbHo HanucaTh COKpAIEHHOE HA3BAHUE BOIIpoca, K KOTOPOMY OTHOCHTCS BBITHCKA
wim  mutara. Kpome Toro, HeoGxomuMo Hayumrhes Cpasy K€ COCTaBJATh KapTOTEKY
CIICLHATILHOH JIMTEPATYPhl M MyONHKAlHi MCTOYHHKOB, KaK IIPEJUIOKEHHBIX IIPENoJiaBaTeiieM,
TaK M BBIABICHHBIX CaMOCTOSTENLHO, a TaKkke OOpaTHUThC K Onbmorpaduyeckum
CPaBOUHAKAM, JICTONMCH KYPHANbHBIX —CTaTedl, KHHMKHOH JieTommcw, pedepaTuBHEIM
KypHanam. Ilpu sToM my6nukamuum HCTOYHHKOB (crarel, HasBaHHs KHHT M T.I.) NMcaTh Ha
OTACIBHBIX ~ KapTOYKaX,  3allOJIHATB  KOTOPBIE  HEOOXOAMMO  COIIACHO IpaBHIIaM
bubmmorpadpuueckoro omnmucanus (bamumust, WHHLHANLl aBTOpa, Ha3BaHMe pabotel. Mecro
M3JI@HHA, M3/IATC/ILCTBO, TOJ M3MAHMs, KOJMYECTBO CTPAHHIL, a IS KYPHAIBHBIX CTaTeil —
Ha3BAHUC SKypHATA, rOJ W3JaHMs, HoMepa crpaHuu). Ha kawmmoif kaprouxe nenecoobpasuo
(huKCHpOBaTh MBICIIE aBTOpA KHHTH MIIH (axT u3 3TON KHMIM JTHIOb 110 OJTHOMY KOHKDPETHOMY
Borpocy. Ecnu B paGote, naxe B Tom ke ab3are mim (pase, comepxarcs eme cyxaeHus umm
akTel M0 Apyromy Bompocy, To ux CJICYeT BBINKCEIBATE HA OTACIBHYIO KapTouky. M3noxenue
JOJDKHO OBITH CHKATBIM, TOUHBIM, 6e3 CyGheKTHBHBIX oneHoK. Ha 000pOTHO# CTOpOHE KapTOUKH
MOXHO JIeNIaTh COOCTBECHHbBIE 3aAMETKH O IaHHOM KHHIE HIIH CTAThE, ee COZEPIKaHMH, CTPYKTYpE,
0 TOM, Ha KAKHX HCTOYHUKAX OHA HAIKCaHa H TIp.

* Pasbsachenus mo nosoxy paGoTh! ¢ KOHTPOJIEHO-TECTOBBIMH MaTepHalaMH IO KypCy,
PEKOMEHIAIIHH 110 BBIIOJHEHHIO JIOMAIIHUX 3aJaHKH,

TecrupoBanne — 510 mposepka, KOTOpas MO3BOJISET OIPEICTTHTh: COOTBETCTBYET JIH
PCAIBHOC TIOBC/ICHUE MPOTPAMMBI 03KMJAEMOMY, BBIIOJIHHB ClIEMHAIBHO n0100paHHELi HaGop
TectoB. TecT — 5T0 BBINOIHEHME ONpeLENEHHBIX YCTIOBHH M JIeHCTBHIT, HEOOXOMMMBIX IS
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NPOBEPKA PaOOTHI TECTUPYEMOH (BYHKLMH HITH e yacTy. Ha xaxasnii Bonpoc o gucnummine
HEOOXO0IMMO TPaBHIILHO OTBETHTE, BEIOPAB OJIMH BAPHAHT.

10. BOCITUTATEJILHASI PABOTA

B pamkax peammsamum AUCLMITHHBL  TIPOBOAUTCS  BOCIMTATE/ILHAS pabora s
bopmupoBanus COBPEMEHHOI'0 HAy4YHOro MHPOBO33PEHHSI U CHCTEMBI 0Aa30BEIX IIEHHOCTEH,
hopmupoBanus u passuTus NyXOBHO-HPABCTBEHHBIX, TPaXIaHCKO-NATPHOTHYECKHX [IEHHOCTEH,
CHCTEMBI 3CTETHYECKUX W YTHYECKHX 3HAHHI 1 LICHHOCTEH, YCTAHOBOK TONEPAHTHOTO CO3HAHMS
B obmectse, (GopMupoBanus Y CTYJICHTOB HOTPEOHOCTH K Tpymy Kak NEePBOH KU3HEHHOI
HCOﬁXO,[[HMOCTH, BEICIIIEH IICHHOCTH " FJI&BHOMy CHOCOﬁy HOCTHXXCHUS >XKH3HEHHOTO ycnexa,
AJIA OCO3HAHUS COIMATBEHOM 3HAYHMOCTH CBOEl Oynymieit mpodeccun.

11. TIEPEYEHB HH®OPMAIIMOHHBIX TEXHOJIOI'MH, UCIIOJIb3YEMBIX ITPH
OCYUIECTBJIEHUH OBPA30OBATEJILHOI'O ITPOLIECCA

11.1. Uuopmanmonnsie TexHoI0rMH
B yuebnoM mponecce no aucnumimme TPEIYyCMOTPEHO HCTIONB30BAHAE HHOPMAIIHOHHEIX
TEXHOJIOTHH:

*  BCICHHE NPAKTHYECKHX 3aHATHI C HCIOJIb30BAHHEM MYJIBTHMETHA,;

* HMHICPAaKTUBHBIC TEXHONOTHM (NPOBELCHHE AHAJIOTOB, KOJUIEKTUBHOE 00CYKICHHE
Pa3JIMYHBIX TOJAXOMOB K pEINEHHIO TOH HIH WHOMH y4eOHO-TIpoeCCHOHANBHO
3a/1a4n);

*  B3aHMoOJeHcTBHE ¢ 00yyaromumMucs IIOCPE/ICTBOM 3JIEKTPOHHOM IIOYTHL,

* COBMeCTHas paboTa B DieKTpOHHOI HH(OPMALHOHHO-06pa30BaTebHOM cpene
CII6TYBM: htl‘ps://lk.spb;._luvm.ru/[ogin/index.php

11.2. IIporpammHoe obecnieuenue

Iepedens muuenznonnoro u ceoGonmo PacpocTpaHsaeMoro nporpaMmMHoro obecneveHus,
B TOM MHCJI€ 0TeYeCTBEHHOr0 IIPOH3BOICTBA

Ne Hassanue pexomenyembix no paszenam u JIunensus
n/n TEMaM MPOrpaMMbl TEXHUYECKHX H
KOMIBIOTEPHBIX CPENCTB 00yYEHHUs!
1 MS PowerPoint 67580828
2 LibreOffice cBobosiHOE [TO
3 OC Anbt O6pazoBanme 8 AA0.0022.00
4 ABHC "MAPK-SQL" 02102014155
5 MS Windows 10 67580828
6 Cucrema KoncynprantImoc 503/KJ1
7 Android OC cBoboanoe I10




12. MATEPUAJIBHO-TEXHUYECKASI BA3A, HEOBXOIUMAS 1J14
OCYHECTBJIEHHSI OBPA3OBATEJILHOI'O ITPOLECCA IO JUCHHUIIJINHE

Haumenos HaumenoBanne Ocnamennocrs
aHue CHeIHATLHBIX  MOMEHMEHHI W | CIENHAJILHBIX [OMEmeHnii u
JHCHUILIHHBI IoMeneH i OJIA | MOMeINeHu i IS
(momyns), CaMOCTOSITeILHOI PadoThI CaMOCTOATE/ILHOI PadoThl
NPAKTHK B
COOTBETCTBHH ¢
Y4€0HBIM IIAHOM
Monexynspuas 104 (196084, . Canxr-Tletep6ypr, Cneyuanusuposannas  mebenn:
Ouosorus MockoBekuii mpociekt, oM 99) | mapThl, CTYJIbS, Tabypersl,
VyebOHas ayIUuTOPHS Juisd | yaeOHas gocka.
IIPOBEJICHHUS 3aHATHH JIEKIIHOHHOTO | Texnuyeckue cpedcmea
THUIA, CEMHMHAPCKOT0 THIA, | 00yueHus;  BBITSDKHOH  mIkad,
IPYNIOBBIX WM HHAMBHIAYANBHBIX | TepMocTar, ®OK KOK-3
KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS
H IIPOMEXYTOYHOH aTrTecTaluy
105 (196084, r. Cankr-Iletep6ypr, Cneyuanusuposannas  mebenn:
MockoBckuit mpociexkt, moM 99) | mapthl, CTYJIBS, TabypeThl,
Vuebnas ayUTOPHUS s | yqeOHas mocka.
[IPOBEACHHS 3aHITHI JEKITHOHHOTO | Texnuueckue cpedcmea
THIIA, CEMHHaApPCKOTO THIIA, | 0Oy4enus.  BBITSDKHOM  miKad,
IPYOIOBBIX WM HHAMBHAYAIBHBIX | TepMocTar, @K KDK-3
KOHCYJBTAIMH, TEKYIIero KOHTPOJIs
H IIPOMEXXYTOYHOMN aTTeCTalluy
106a (196084, r. Canxr-Iletepbypr, | Creyuanusuposannas ~ mebens:
Mockogckuit npociext, nom 99) | maprsl, CTYJIbS, TabypeTsl,
YyeOHas ayZAUTOPHSI Jutd | yuebHas mocka.
IIPOBEJICHHUSA 3aHATHI JIEKIMOHHOTO | TexHuyeckue cpedcmea
THIIA, CEMHHApPCKOTO THNA, | 0Oyuenus:  BBITSHKHOH  InKad,
TPYNIOBEIX W HMHJIUBHIYaJbHBIX | TEPMOCTAT.
KOHCYJIETALMH, TEeKYIIero KOHTPOJIs
H IIPOMEXYTOUHOM aTTecTanuu
1066 (196084, r. Cankr-Iletep6ypr, Cneyuanusuposannas — mebenn:
Mockosckuii npocriext, oM 99) | maprsl, CTYJIbS, TadypeTHl,
Yyebnas ayaUuTOPHSI g | yuyeOHas Jocka.
IIPOBE/ICHHUS 3aHATUH JIEKIHOHHOIO | Texnuveckue cpedcmea
THIIA, CEMHHAPCKOro THna, | 0byyenus: ®OK KOK-3.
I'PYNIOBBIX M HMHAMBH/yaJIbHBIX
KOHCYJBTalUH, TEKYIIero KOHTPOJIs
H IIPOMEIKYTOYHOU aTTecTalnuy
112 (196084, . Caukr-Iletepbypr, Cneyuanusuposannas — mebens:
Mockosckuit mpocrext, jgom 99) | maprs, CTYJIbS, TabypeTsl,
YuebHas ay/IuTOpHs s | yueOHas mocka.
IIPOBE/ICHUS 3aHATUH JIEKIUOHHOTO | TexHuueckue cpedcmea
THIIA, CEMHHApPCKOro THIIA, | 00yuenus: OOK.
TPYNIOBBIX U MHMBHAYAILHBIX
KOHCYJIBTAllHH, TEKYIIEro KOHTPOJIs
H IIPOMEXKYTOYHOM aTTeCTaIH
101 (196084, r. Cankr-IlerepGypr, | Cneyuanusuposannas  mebenn-
Mockogckuii 1pocmekt, ToM 99) | cTombl, CTYIbB, LIKadbl.
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Jlaboparopus kadenpr

Texnuyvecxue cpedcmea
0by4eHus. BeChl HACTONBHEIE,

nenTpudyra, @K KOK-3.

010 (196084, r. Canxr-IletepGypr,
Mockoscknit mpocrekt, mom  99)
Moeunast kadenps

Cneyuanusupoeannas  mebenn:

CTOJIbI,  CTYIbS,  CTE/UIAXH,
mxadswl,

Texnuueckue cpedcmaa
00yyeHus.; IJIMTa
SJIEKTpHYECKas, JIBOHHAas
paKoBUHA co CIIMBOM,
CYUIHIBHBIN uikad,

AJIEKTPOBOOOHAIPEBATEb.

206 bonbmioit wuWranpHEI 3ai
(196084, r. Caukr-IletepGypr, yi.
Yepnurosekast, jom 5) [Momemenne
JUIsL CAMOCTOATENEHON paboThI

Cneyuanusuposannas — mebenn:
CTOJIBL, CTYJIBS,

Texnuyeckue cpeocmea
00y4eHus. KOMIIBIOTEPEI c
HOJKITIOUEHHEM K CeTH

«Murepery u jgocTymoM B
JNEKTPOHHYIO HH(pOPMAIIHOHHO-
obpasoBarenbHyo cpeny

214 Manelii  yMTANBHBIN  3ai
(196084, r. Cankr-IletepGypr, yi.
Yepuurorckast, nom 5) ITomemenue
JUTSL CAMOCTOATENBLHON paboThI

Cneyuanuzuposannas — mebenn.:
CTOJIBI, CTYJIBS

Texnuueckue cpedcmea
06yuenus.: KOMIIBbIOTEPEI c
MOKITIOYEHHEM K CEeTH

«MuTepHeT» W mocTymoM B
SNICKTPOHHYI0 HH(OPMAIHOHHO-
00pa3oBaTeNbHYIO Cpey

324  Otmen  wH(OPMAIHOHHEBIX
TexHonorui (196084, r. Cankr-
[leTepOypr, yn. Yepnurosckas, gom

5) Tlomemenue nus XpaHEeHUs H | 3alacHble qacTH hitie:|
PO HIAKTHYECKOTO NpoHIaKTHYECKOTO
00CIyKUBaHHSI y4€eOHOr0 | 00CITyKHBaHUS TEXHHUYECKHUX
o0opy/ioBaHus CpeAcTB 00ydyeHus

Cneyuanusuposannas — mebein:
CTOJIBI, CTYNbS, CHEIHAILHBIN
HHBEHTAphb, MaTepHaJbl "

boxe Ne 3 Cronsipras macrepckas
(196084, r. Cauxr-IletepGypr, yi.
Yepuurosckas, qom 5) ITomemenue

JUTSt XpaHEeHHUs 7§
IPOYHUIAKTHYECKOTO
00CITy)KUBaHHUs yyeOHOro
obopynoBaHus.

Cneyuanusuposannas — mebens:
CTOJIBI, CTYJbs, CIICI{HAJIBHBIH
UHBEHTaph,  MaTepHalbl I
IpOdUITAKTHYECKOTO
00CITy)KHBaHUS
CIeIHAIM3UPOBAHHOH Meben

[Tpunoxenwne 1 na 11
Pabouyro nporpammy cocrasmi:
JIOKTOP OMOJIOTHYECKHX HAYK,
npogeccop

JLIO. Kaprierko

KaHIuIaT OHOIOTHYECKHUX HaYK, /L/
W.H. Hukonos

11
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1. IACITOPT ®OHJIA OIIEHOYHBIX CPEJACTB

Tabauna 1
N ®opmupyembie KonTpomupyemnie Ouenounoe
0 pasaenl (TeMbl)
KOMIICTEHIINH CpeacTeo
AHCHHILIHHBI
1. - CHOCOOEH MNPUMEHAThH 3HAHME OCHOB 3BOJIOLHOHHOL BBenchue B
TCOpHH,  HCIIONIB30BATh  COBPEMEHHBIE  NPEACTABNEHHA O MOITCKYIPHYIO Tecr,
CTPYKTYPHO-(DYHKILIMOHAIBLHOM OpraHM3alMH  reHeTHYECKOM & JUCKYCCHA
NIpOrpaMMBI - XHBbIX OOBEKTOB M METOLbI MOJEKYJSPHOI HOGIOCHH),
2. OMONOruy, TeHETHKH M GUONOTHH PA3sBUTHS [Ns MCCIENOBAHUS DepMeHTH, Tecr,
MEXAHU3MOB OHTOr€He3a M (uioreHe3a B npodeccHOHATbHOM JAHCKyCCUs
3. ﬂoel’]‘r'fegbﬂo?;“ (OIIK-3); MonekynspHsie "
K-3.1. Ilpumensiem suanue ocnos ssomoyuonnoii meopuu on CCT,
OYeHKU ypoeiﬂ CIPYKMYPHOU U qbyﬁxquouz,ubﬂoﬁ opeafus'ayuz OCHOBKLI MEXARHSMEL I[HCKyC(,:HSI
buonozuueckux obvexmos 6 npoeccuonansoii desmensnocmy HaCNENCTRCHHOCTH.
4. | onK-3.2. Henonvzyem 6 npocheccuonansnoii desmensnocmu Curtes 6eixa Tecr,
COBPEMEHHbLE  NDEOCMAGNEHUs.  CINPYKNIYPHO-(YHKYUOH AnbHOT] ’ HOHUCKYCCHA
5. | opeanusayuu cenemuueckozo annapama Kiemku u peanusayuu MexaHH3M COXpaHeHHs
CeHEMUNECKOT NPOZPAMMBL JCUBLIX 00BEKINOB Tece
OIIK-3.3. [Ipumensem memodws monex woii  Guonozuy, | MOCTOAHCTEA H
pum ! Onexyasp : HAUCKyCCHUs
eenemuru u buonozuu paseumust Ons uccredosanus nanpaanenus | ASMEHUYHBOCTD TEHOB,
6. | pesymomamos u  mexawuzmos u  onmo- u  urozenesa @
npotheccuonansroii desmenvnocmu
- CHOCOOEH  MpHUMEHATh B NPoQecCHOHATBHON
ACATCIBHOCTH ~ COBPEMEHHBIE NPENCTABJICHHA 00 OCHOBAX
OHOTEXHOIOrHYECKUX U GHOMEIHIMHCKHX NPOM3BOACTB, TEHHOMH Crpykrypa 1 dymximmn
HHKEHEPHH, HaHOOHOTEXHOMOTHH, monekynsipHoro | KIETOYHBIX Tecr,
mozenupoeanus (OITK-5); KOMIIOHEHTOB JOUCKYCCHS
OIIK-5.1. [lpumensem ¢ npogheccuonanvioil  desmensHocnu IPOKApHOT U SYKapHOT.
cospemennvle  npedcmasienus o GUOMexHOROZUYeCKIX U
buomeduyunckux npouszeodcmaar.
OITK-5.2. Ilpumensiem 6 npogeccuonanvuoii Oesmensrocmu
cospeMenHbie npedcmasnenus 06 OCHOBAX 2eHHOL umAHCeHepuu,
7. | nanouomexnonozuu, MONEKYAAPHO20 MOAeNUPOSaHS
) Mpoeccuonanvnuie komnemenyuu:
- CNOCOGHOCTh  JKCTUlYaTHPOBATh  COBPEMEHHYHO
annapatypy ¥ o0OpyIOBAHWE IS BHINONHEHHS HAYHHO-
HCCIIEIOBATENLCKMX — MONEBBIX W 1aBOpaTOPHBIX
bronornueckux paGor (MK-1).
TIK-1.1 Ilpumensiem 6 ceoeii desmenvnocmu ananumuveckoe Crpykrypa 1 cBoiicTsa Tecr,
nabopamoproe  obopydosanue;  cpedcmea  ewuuCIUMEnbHOL OHoMeMOpaH. JHCKYCCHSA
MEXHUKU, KOMMYHUKAYUYU U CEAZU,
HIK-1.2. [Tposodum nabopamopnuie UCCAe006anus, 3amepel,
aHanusbl OMOBPanKbIX nPUpodHLIx 06pasyos; pabomams na
AHanumMUYeckom 1abopamoprom oBopydosanu; UcnoTb308ams
AsMOMAamMUIUPOBAHHbIE CUCIMEMbL KONMPONS SKON0ZUYECKO20
COCIMOANUSL MepPUMOopuil
IlpumepHEIii NepedeHs 0LEeHOTHBIX cpeacTs
Tadmua 2
Ne Hanmenosan | Kparkas xapakrepHcTHKA 0leHOYHOIO cpencTBa IIpeacraBienne
HE€ OCHOYHOI' 0 OLECHOYHOI0
cpeacTna cpencrsa B houge
1. Teer Cucrema CTaHIapTU3HPOBAHHEBIX 3a/laHM, @onJ TeCTOBBIX
NO3BOJISIONIAs AaBTOMaTH3HPOBATh IIPOLETypy 3aaHuit
M3MCPEHHS yPOBHSI 3HAHHI M YMEeHHIi 06yyaromerocs
2 Coobienne Iponyktr camocrostensHo# paGoTEI crynenra, | Temsl coobueHmi
NpeNCTaBIAIOMMA co00H 1yGIHYHOE BBICTYIUIEHHE
1o IIpEACTABIICHHIO MMOJIYYECHHBIX PE3yJIBTATOB
PCLICHHA  OTIPEAENCHHON  y4eOHO-TpaKTHYEeCKOi,
Y4eOHO-HCCIEN0BATEILCKON HITH HAYYHOM TEMBI
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3. HIEPEYEHBb KOHTPOJIBHbIX 3AI[AUHI/II71 1 UHBIX MATEPHAJIOB,
HEOBXOJIUMBIX JJIs1 OHEHKH 3HAHUW, YMEHUH, HABBIKOB 1 OIIBITA
JEATEJIBHOCTH

3.1. TunoBbIe 3agaHMs /ISl TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH
3.1.1. TecTnl

DopmupyeMast KOMIIETEHIIH:

IIK-1 cmocobHOCTE 3KCITyaTHPOBAaThL COBPEMEHHYIO anmaparypy H 00OpydOBaHHE IS
BBIMOJHCHUSA HAYYHO-MCCJIEA0BATEIILCKUX TIOJIEBBIX U H360paT0pHBIX OMOJIOrMYeCKHX p8.60’1‘

WuaukaTopsl KOMIOETEHITHIA:
ITK-1.1 IIpuMenseT B cBOEH NeATENPHOCTH aHAMTHYECKOe J1IaboparopHoe 000pyI0OBaHHUE; CPENCTBA
BBIYHCIIUTEIbHON TEXHUKH, KOMMYHUKAIIMH U CBS3H;
ITK-1.2. TIpoBomuT naGopaTopHBIC HCCIEIOBAHUS, 3aMEpPbl, AHAIN3BI OTOOPAHHBIX HPHPOIHBIX
oOpasuoB; paboTaTh Ha AHAJIMTHYECKOM J1adOpaTOpHOM  00OpYHOBAaHHM, MCIOJIB30BAThH
ABTOMATH3MPOBAHHEIE CUCTEMBI KOHTPOJIS 9KOJIOTHYECKOTO COCTOSIHUS TEPPUTOPUit

3AJJAHHUSA 3AKPBITOI'O TUITA

3ananus KOMﬁHHHpOBaHHOFO THIIA C BLIﬁOpOM OJHOT'0 BEPHOI'0 0TBETA H3 NMPEAJIOKCHHBIX
BAPDHAHTOB

IIK-1.1 TIlpuMeHsieT B CBoel JesTENBPHOCTH aHATMTHYECKOE J1abOpaToOpHOE
obopynoBaHue; CpeICTBA BEIMHCIHTENbHOM TEXHHKH, KOMMYHHKAIIMH U CBSI3H;

3amanue 1.
[Ipouumaiime mexcm u avibepume NPAGULLHBLL OMEEM.
Monexynsapuas OMONIOTHS U3yYaer:
1. mporekanne GHONIOTMUECKHX NPOLIECCOB HA MOJIEKYJIIPHOM YPOBHE;
2. CTpOeHHE KJICTKH;
3. mopdonoruueckoe u (PU3UOJIOrHYeCKOe MHOT00Opas3He OaKTepHil H BHPYCOB.
4. AHATOMHIO YKMBOTHBIX
Ortger: 1.

3aganue 2.

IIpoyumaiime mexcm u evibepume NPABULLHBLY OMBEN.

OyHKIUK MeMOpaH:

1. perynsamus  obMeHa MeXIy KISTKOH W cpefoi, pasgenureinbHas (OYHKIHS,
peLEenTOpHas;

2. TpaHCHOpTHasl (QPYHKITHS, JJIeKTpUYecKasi;

3. BEepHBI OTBETHI 1 u 2.

4. Bce oTBeTHI HEBEPHBI

Otser: 3

3amanue 3.
IIpouumaiime mexcm u vibepume NPAsUIbHLL OMEEM.
Bonpoc 3. AMUHOKHCIOTEI MOTYT TIPOSIBIIATE CBOMCTBA:
1. kucnoT;
2. OcHOBaHHUH M KHCIIOT;
3. Coneit



4. Oxkcunor
Otser: 2

3ajaHAs KOMOMHHPOBAHHOIO THIIA ¢ BbIOOPOM HECKOJIBLKHX BePHLIX OTBETOB H3
NPeJIOKEeHHbIX BADHAHTOB

3ananue 4.
Boibepeme u3 npeonoocennpix 6APUAHIMOB BCe NPABUNLHBIE OMEEeMbl
Kaxum(umu) metonom(amu) mMoxHO ceksenupoBars JIHK? 3anumure npasuisabie BAapHaAHTEI
OTBETa B alihaBUTHOM TOpsiaKe Ge3 pasienuTteneii CTPOYHBIMH OYKBaMH.
1. Merox cekBeHHpOBaHHS 110 Coanrepy
2. MEeTOJ CeKBEHHPOBAHMUS TIO Onmany
3. Macc-CeKTpoMeTpus
4. nupoceKBeHHpOBaHHE
Ortgert: 14

3aganmue 5.
Buibepeme uz npednooicennvix BAPUAHMOB 6Ce NPABUILHBLE OMBEHIbL
Hyrneomuo — smo monomep...

. benmkoB

. JHK

PHK

MKHPOB

OtBeT:23

.-inl\.)p—a

3ananus 3aKPBITOI0 THIA HA YCTaHOBJIEHHE COOTBETCTBHSA

[IK-1.2. TIpoBomur nabopaTopHble HCCIIENOBAHMS, 3aMepel, aHaIM3bl OTOOpPAHHBIX
IPHPONHBIX  00pa3snoB; paboTaTh Ha AHATHTHYECKOM 1abopaTOpHOM ~ 0BOPYIOBAHMH;
HCIOJI30BATE  ABTOMATHU3HPOBAHHBIE CHCTEMBI  KOHTPOMNS  3KOJOTHYECKOrO  COCTOSHHMS
TEPPUTOPHIL

3ananmue 6.

Ipouumaiime mexcm u evi6epume coomsememeus,

ComnocraBbTe HasBauue MPHOOPA ¢ 0BIACTBIO €ro IIPUMEHEHHS
Haspanus npu6opa: BosMmoskHoe npumenenue:

A. AMmumpuratop juist mposeenus [1L[P 1. Pasnenenne ¢Qparmentop JIHK B
arapo3HOM reie

B. JlamuHapHbIi mkag 2. PasneneHne cMecH MOTEKYII

B. Kamepa ni1s1 anekrpodopesa 3. Ompenenenune HYKJIEOTHIHOM
OCJIE0BATEIbHOCTH reHoMa
KOMHATHOH MyXxHu

I'. IIporounstit nurodiyopumerp 4. PasmeneHue cMecH  4acTHIl IpH
TIOMOIIIH LEHTPOOEIKHOM CHITBI

J1. CexBenarop 5. Co3janue CTEPUIIBHBIX YCIOBHM I
paboTeI

E. Ilenrpudyra 6. Uzyuenue Juddepennmanboi

OKCIIPECCHH I'eHOB
3anMIIATE B TAOMHILY BEIOPaHHBIE IHMPE! 0] COOTBETCTBYIOMIUMH OyKBAMH.

A B [B [T B |[E ]




L | | ]

Otser: A6B5B1I'2J13E4

3ananmue 7.

Ipouumaiime 3adanue u ycmanosume coomeememeue

YCTaHOBUTE COOTBETYMKE MEXKLY ONHCAHHEM CTPYKTYPBEl H YPOBHEM OpraHH3al[iu
0€eIKOBOH MOJIEKYJIEI

XapakTepHCTHKA CTPYKTYPHI GeIka Yposensn OpPraHu3auuHu OesIKoBOii
MOJIEKYJIBI

A. TMHeHHas CTpyKTypa 1. ueTBepTHuHAas

B. cnimpains wim «rapmorkay 2. BTOpHMYHAsA

B. rnobyna 3. nepBu4Has

[". xoHrIOMEpar ri1o6yn 4. TperuyHas

3amuiunTe B TAG/HIlY BRIOpaHHBIE IM(PBI 10 COOTBETCTBYIOIUMH OykBamu.

A b B r | E

Otger: A3B2B4I'1

3ananue 8.

Ipouumaiime 3adanue u ycmanoeume coomeemcmeue

YcTaHOBHTE COOTBETCTBHE MEXAY HYKJIEHMHOBON KHCIOTOH H ee CTPYKTYPHBIMH
KOMIIOHEHTaMH

Crpykrypa Buja HyK/1€HHOBOI KHCJI0TBI
A. JIBoiiHas ciupaiib 1.PHK
b. Onna nenoyka 2. JHK
3anumuTe B TaONHIly BRIOpPAHHEIC LH(PBI [10/] COOTBETCTBYIOIIHMHE GYKBAMH.
A b
Ortset: A2B1
3ajganue 9.

IIpouumaiime 3adanue u ycmarnosume coomeememeaue
YCTaHOBHTE COOTBETCTBHE Mexy (epMEHTaMH M WX (YHKIHSAMH NPH PEIUTAKAIMU

JHK.

®epmeHT @ynkuuy npu peruakamun JJHK.
A. IHK-xenukaza 1. Cobupaet «mouepuue» nenu JJHK
b. JHK-nonumepasa 2. CiIMBaeT 4acTH «JI0YEPHUX» HUTEH
B. JIHK-Tonousumepasa 3.PackpyunBaeT «MaTepHHCKYIO» CIIMPAJIb Ha JABE HATH
I". JIuraser 4. CxkpyunBaeT «moyepHue» Mosekyisl JJHK
3anummre B Tabnuily BeIGpaHHBIE LH(PSI 110/ COOTBETCTBYIOIMMH GYKBaMH.

A b B I

OtBeT: A2B4B13

3apanue 10.

Ipowumaiime 3adanue u ycmanoeume coomeemcemesue

YCTaHOBHTE COOTBETCTBHE MeEXKIy HYKICHHOBON KHCIOTOM H ee CTPYKTYPHBIMH
KOMITOHEHTAMH:



A30THCTOE OCHOBaHHe Bup Hyk/j1enHoBO# KHE10TEI —’
A. Azotrcroe ocHoBanue TuMuH 1.PHK
b. Asorncroe ocHosanue Vpauun 2.JIHK
3anuummre B Tabauiy BbIOpaHHBIE U PBI 1101 COOTBETCTBYIOIMMH OYKBaMH,
[‘ A B
Otser: A2B1

33}1&““1{ 3aKpBITOr0 THIIA HA YCTaHOB/IeHH e NOCJIC/IOBATEALHOCTH

[IK-1.1  Tlpumenser B cpoeit ACATCILHOCTH  aHAIIMTHYECKOe  J1abopaTtopHoe
000py/I0BaHHE; CPECTBA BLIYUCITHTELHOI TEXHHKH, KOMMYHHKAIIUH U CBSI3H;

3apanme 11.
Ipovumaiime mexcm u Yemanosume nociedosamensuochb,
YcTanosure IIPaBUIBHYK  [OCIIE0BATELHOCTE IIPOLIECCOB, MPOTEKAIOIKX  PH
OuocunTese Genka.
Tpancanus
Tpanckpunuus
00pa3oBaHKe NEeNTHIHBIX CBSI3el
TPaHCIIOPT aMHHOKHCIIOT K pu6ocoMe
- epemennenne u-PHK x puGocome.,
OtBeT: 25413

RS S R

3ananue 12.
Ipouumaiime mexem u yemanosume nocie006amenbHoCm®,
YcTaHoBHTe mOCEnOBaTEBHOCTE CTaaui TPaHCIIAUH.
ABHKCHUE MaJIOH cyObeIMHUIIBI pHOOCOMBI BOIE HPHK 710 CTapT-KOJI0Ha
lpucoeunenue nepoit TPHK u Gosbmoit CYOBEIMHHIIBI pPHOOCOMBI
CABHI' PHOOCOMBI HA OJIMH TPUILIET
NpHcoeMuenue crneayiomeii TPHK
00pa3oBaHHe IENTHAHOI CBA3M
- IPHCOC/IMHCHHUE MaIIoH CyOBeHHUIIB prubOocoMEI K HPHK
OrtseT: 612453

N RS

3anaunmne 13.
Tpowumaiime mexcm u yemanosume nocne0oseamenbHocmy.
Ycranosute NIPaBHIIBHYIO NOCJIEI0BATEILHOCTD CTauii TPAHCKPHIIIUH

uHpopManronHoit PHK Y 3YKapHoT.

IIPHCOCIMHEHHE HYKIIEOTH/IOB K pacTyieit enu PHK

- pacmieTrenue cnupaneii JJHK

lpucoenunerne PHK-nonumepass] k TEHY

OTCOCAMHEHHE NpeamecTeenunKka PHK

no3peBaHue Mosekyiasl PHK

- Beixoq PHK u3 spa

Ortget: 321456

R

3ananme 14,
lpouumaiime mexem u yemanosume nOCIe008aAmMeNbHOCHD.
Ycranosute nocnenosarensHocTs IIPONECCOB, 00ECIEYHBAIOIIMX GHOCHHTES GeJiKa,
1. mocrynnenue xonona uPHK s AKTUBHBIA LIEHTP pHOOCOMBI
2. BXox cron-kogona uPHK B akTuBHbI LEHTP pHOOCOMBI



3. cunre3 uPHK na matpune JIHK

4. pacnozHaBaHHE KOJIOHOM aHTHKOJOHA
5. o0pa3oBaHue IENTHIHBIX CBI3EH
Otser: 31452

3apanue 15.
IIpouumaiime mexcm u ycmanogume nocied08amenbHoCmb.
YcTaHOBHTE, B KAKOH MOC/IEI0BAaTEIbHOCTH IIPOUCXOIUT mporiecc peaymmukamun JJHK.
pacKkpyuuBanue cnupaau Mosekylisl JTHK
BosziercTeue pepmenta JIHK-monmumepassr Ha Mosiekyiy
otnenenue oxuoit nenu JIHK ot npyroit
obpazosanue nByx Monekyn JIHK u3 oxgnoi
. IpucoeanHeHue K Kaxa0i nenu JJHK xoMIuieMeHTapHbIX HYKIEOTHIOB
Otset: 13254

D L 1

3AJAHHUE OTKPBLITOI'O TUITA

[IK-1.2. TlpoBomutr mabopaTOpHBIE HCCIIENOBAHMS, 3aMEPBl, AHANM3bl OTOOPAHHBIX
NPUPOJHEIX  00pasiuos; paboTaTh Ha AHAIMTHYECKOM J1abOpaTOPHOM  06OpPYIOBAHMH;
UCIIOJIb30BATE  ABTOMATH3MPOBAHHBIE CHCTEMBI KOHTPOJS  OKOJIOTMYECKOrO  COCTOSHHS
TEPPHUTOPHI

3ananue 16.

IIpouumaiime mexcm u 3anuuwiume pazeepruymolii 060CHO6AHHbIT OMEem

Hee wenn JIHK ynepsxuBaioTcst BOJOPOAHBIMH — CBsI3sMH.  OTpENENdTe YHCIIO
BOJIOPOAHBIX cBsized B oToM uenu JIHK, ecnu u3BecTHO, YTO HYKICOTHIOB ¢ aJeHHHOM 12, ¢
ryaHuHom 20.

OtBet: 84 BOIOPOTHEIX CBS3EH.

3ananue 17.

IIpouumaiime mexcm u 3anuuiume pazeeprymotii 060CHOBANHbLI OMEEm

®parment nenn JHK umeer nocnenosarensuocts mHykieotunos: TTTATTTAITTA.
Onpenenure  mocnenoBarensHOCTh  HykieoTunoB Ha WPHK, awtukomonsr TPHK
AMHUHOKHCJIOTHYIO [10CJIEI0BATENBHOCTD (PparMeHTa MOJIEKYIBI OeKa.

Orser: uPHK A-11- II-V- LI- A-II-Y-II-A- A-V, tTPHK V- T -T'; A-T-V; T-A-T; V- V-A,
aMHHOKHCIIOTHYIO IIOCIIE/I0BATENBHOCTD OenKa: Tpe, cep, Jieid, acH

3apaunmue 18.
IIpouumaiime mexcm u 3anuwiume pazeepHymulii 060CHOBANHBLI OMEem
Hykneotngnas IOCJIe/I0BATENILHOCTE pubocomMHOTrO reHa: -

AITTHUHUCAATTTATTHALITTATTTTL-. Kakyto crpykrypy umeer PHK, komupyemas 3THM
¢parmentom? Kakoit Bun PHK u B pesynbrare kakoro mporecca OyJIeT CHHTE3HpOBATHCS?
Kakyro @pynkuuro Bemossser stot Buj PHK? Otser nosicuure.

Otset: 1) nan dparment monexysst JTHK; u3Bectro, uto Bee Buapl PHK cunTtesupyiores
Ha JIHK-marpuIie; mo NpUHIMIY KOMIUIEMEHTAPHOCTH OINpefelisieM HYKJICOTHIHBIH COCTaB p-
PHK: YIIULUTTTHYYAALYALI'YTTIITYAAAAT—; 2) cunresupyercs monekyna p-PHK B
pesysipTare TpaHCKpumuuy; 3) p-PHK BBIMONHSIOT cTpyKTypHYIO (DYHKIIHIO, TaK KaK BXOAAT B
coctaB pubocoM '

3ananue 19.
IIpouumaiime mexcm u 3anuwiume paseepuymoiii 060CHOBAHHBLI OMEem



Mornekynsipras macca monunentuia coctaBiser 40000. Onpenenure  mauumy
KOMHMPYIOIIEro €ro IeHa, €ClId MOJIEKYJISIpHas Macca OJHOM aMHHOKHCIOTHEI B CPEJHEM paBHa
100, a paccTosanue Mex 1y cocequumu Hykineoruaamu B e JJHK cocrasiser 0, 34 Hum.

Ortset: nimuna rena 408um

3ananmne 20.

Ipouumaiime mexcm u 3anuwume pazeepHymolii 060CHOBAHHBIY OMEeM

Obmas macca Bcex Mosiekyn JIHK B 46 xpomocomax OIHON COMATHYECKOH KIETKH
JesioBeKa cocrapiseT okouo 6. 10 -9 mr. Onpenenure, yemy paBHa mMacca Beex Mosexyn JJHK B
sSIpe TIPH OBOTEHE3€ IIEpell HavaloM JeJeHHs, B KoHIe Tenodasel meioza | m meiiosza II.
OOBsCHUTE TONYYEHHEIE

Orset: macca JIHK nepen nauanom nenenus 12. 10 -9 mr, B KoHIle Tenogassl Meiiosa I -
6. 10-9 mr, B xoHue Tenogassl meiiosza II - 3. 10-9 mr.

OIIK-3 Cnocoben mNpuUMeHATh 3HAHHE OCHOB OBOJIOLHOHHON TEOPHH, HCIOIb30BATh
COBPEMEHHBIE TPEJICTABIIEHHS] O CTPYKTYPHO-(QYHKIIMOHAILHOW OpraHu3ald TeHETHYECKOM
[POrpamMMbl JKMBEIX OOBEKTOB M METOABI MOJICKYJISAPHOH OHOJIOTHH, TeHETHKH W OHOJIOTHH
pasBUTHA Ul MCCIIEJIOBAHUS MEXAHH3MOB OHTOT€He3a M (uIoreHe3a B IpodhecCHOHAIBLHOM
IeATEeNLHOCTH

WMupukaTopsl KOMIETEHIHI:
OIIK-3.1. ITpumeHsieT 3HaHHE OCHOB DBONIONHOHHON TEOPHH IS ONEHKH YPOBHS CTPYKTYPHOH M
(YHKIHOHAIBHOH OpraHU3aIi OHOJIOrHYECKHX 00BEKTOB B IIPO()ECCHOHAIBHOM IeATENbHOCTH.

OIIK-3.2. HMcnonp3yer B mpoecCHOHATLHONH JEATETBHOCTH COBPEMEHHBIE IPE/CTABJIECHHs
CTPYKTYpHO-(D)YHKITHOHAJIBHOH OpraHM3allid TeHETHYECKOrOo ammapara KIETKH M peald3aliy
IeHETHYECKOH IPOrpaMMBbl JKUBBIX 00BEKTOB

OIIK-3.3. IIpuMeHsieT MeTOJ(bl MOJIEKYJISPHOH OHOJIOIMH, 'eHETHKH M OWOJOIMH PasBUTHS IS
MCCIIE/IOBAHUS  HAIPABIEHHS pEe3yJbTaTOB M MEXaHU3MOB M OHTO- W (HIOreHe3a B
npodeccHOHATBHON NeATeTEHOCTH.

3AJJAHHUSA 3AKPBITOI'O TUITA
3agannsa KOMOMHHPOBAHHOIO THIIA ¢ BLIOOPOM OJHOr0 BEPHOI0 OTBETA U3 MPEIOMKEHHBIX
BAPHAHTOB

OIIK-3.1. TlpumeHsieT 3HaHHME OCHOB 5SBOJIOIMOHHOH TEOPHHM JUIS OLEHKH YPOBHS
CTPYKTYpHOH M (YHKIMOHAIBHOH  OpraHu3alii  OHOJOTHYCCKHX  OOBEKTOB B
npodeccHOHATBHON AeSTeIbHOCTH.

Jananue 1.

Buibepeme u3 npeonodiceHHbIX 6APUAHINOE OOUH NPABULLHBLL OMEem
OxoHuaHMe MOJIMIIENTH/IA, COJIepKallee aMHHOTPYIITY, HAa3bIBACTCA:
1. C — koHel;

2. N — KoHel:

3. menTHOHAA CBA3b;

4. T - xoHerr.

OtBeT: 2.

3ananue 2.
Buibepeme u3 npeodnodiceHHbIX 8APUAHIMOE 00UH NPABULbHBLI OMEem
10



Monomepamu OEIKOB SBJISIFOTCS:
1. HyKneoTHIBL,

2. HyKJIEOCOMEI,

3. AMMHOKHCIIOTEL

4. MHUHBOHEI

Ortger: 3.

3amanmue 3.

Buibepeme us npednosicennoix eapuanmos ooun npasunbHbLli omeem
IIpomnece 30OHTaIMH B TPAHCIIAHH — HTO:

1. Hayano cuHTe3a OenKa;

2. yAIMHEHHE NOJNUIENTHAHON Heny Oenka;

3. okoHuaHHWe CHHTe3a OeJKa.

4. donauur

Otger: 2

3agannst KOMOMHHPOBAHHOIO THIIA ¢ BLIGOPOM HECKOILKHX BEPHBIX 0TBETOB M3
NpeJI0KEHHbIX BADHAHTOB

3ananmue 4,

Bulbepeme uz npeonodicennuix 6apuanmoes 6ce npasunvHvie omeenbl
JHK B K11eTKax 3yKapHOT COJIEPIKUTCS:

1. B nuromnazme

B mnactunax.

B simpe

B MuToxoHpusx

. B pubocomax
OtgeT: 234

RN

3ananue 5.

Boibepeme us npeonosicennvix 6apuanmos 6ce npasunbible 0meeml
JTHK B KJIeTKaX 3yKapHOT COJEPKHTCS:

B cocrap npocTeIX GeNKOB BXOISIT CIEAYIOIHE 3IEMEHTHL:
1. yrnepon

BOJIOPO/T

azor

KHCJIOPOJT

AKee3o

. cepa

Otger: 12346

SEVIEREN

Zamanus 3aKpPBITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHA

OIIK-3.2.  Hcnomesyer B mpodeCCHOHAIBHOH  MEATENBHOCTH  COBPEMEHHBIE
TIIPE/CTABIICHUS CTPYKTYPHO-(DYHKIMOHATIBHON OpraHU3allii TeHETHIECKOTO allapara KIeTKd 1
peaiM3aluy TeHETHYECKOH IPOrpaMMBI KHBLIX 00BEKTOB

3aganue 6.
IIpouumaiime 3a0anue u ycmanosume coomeemcmaue
ITonbepure k onpenenenusm Haubolee MOAXOIIIIHE TEPMHHBL.

@peﬂeﬂeﬂne |TCpMHH —I

11



A.  BnaumBanme mTasmatHueckoii MeMOpaHbl B
LIUTOILIA3MY

1. rmanommazma

b. OpraHonz KIeTKy, COCTOSIIMIA U3 CTOMOK MeMOpaHHBIX|
YTUIOIIEHHDIX  MEIIKOB, TJIOTHO HPHJIETAlOLMX APYr K
JIPYTY IUKTHOCOM C pAacHOJIOKEHHBIMH II0 nepupepun
BAKYOJISIMH

2. BaKyoJspHas cHCTEMa

B. OnHOMeMOpanHas CHCTEMA IHTOIIJIA3MBEI,
BKIIIOYAIOIIAs BECh SH/IOIIA3MATHYECKHI PETHKYIYM H
Pa3IMYHEIC BaKYOJIH

3. anmapat ['onbmkn

[ Cnoxnas xomrtomanas cuerema, cocTosmas u3
ro0ysIpHEIX GenKoB, (epMenTOB, TpancnoptHeix PHK y
MHKPOTpaOeKyJIIPHON cEeTH

4, Mesocoma

3anuiuuTe B TaGIHUIYy BEIOpaHHbIE IH(PBI 10J1 COOTBETCTBYIOMMMH OyKBaMH.

A b B I

Otset: A4B3B2I'1

3apanue 7.

Ipouumaiime 3adanue u yemanosume coomeememeue

IToxbepure Kk onpesenenusM HanGoIEe MOXOMAIHE TEPMUHBI.
Onpenesenne Tepmun

A. [TIMKOIPOTEHHOBBIN KOMIUIEKC TOMIMHON 34 HM,
OOpallleHHEIf B MEXKIeTOuHOe IIPOCTPAHCTBO |
COCTOSAIMA U3 IONHCAXapHJOB,  CBS3aHHEIX  C
MeMOpaHHBIMHU GeTKamMu

1. munmocoma

b. IleHTpHOIH, pacnonokKeHHbIE Mo IPSAMBIM YIJIOM JIPYyT
K Jpyry, IpHYeM TIPOKCHMAJbHBIH KOHEl JouepHei
LICHTPHOIX CMOTPHUT Ha [IOBEPXHOCTh MATEPUHCKOH H Hal
TPUILICTAX  MOCNEIHEH  pacrioyaraetcs — amopgHbIit
MaTepHaJl B BUJIE BEIPOCTOB

2. mapania3MoIeMMabHEIH CIION;

B.  MHorouuciennsle  BOsuMBaHUS BHYTpPEHHEH|
MEMOpaHEI B BHJIE IIIOCKUX TpebHeit

3. KpHUCTBI

[.  Opranous CIUTIOIEHHO-CPepouIHOit  (hopMbl
pasmMepoMm 1525 M, cocrosimme u3 aByX cyOBeIMHuIL,

4. pubocoMEr

AKTHBHBIH LIEHTP KOTOPEIX 00pazosan PHK

3anuniure B TabNUIy BEIOpanHbIe LU PEI 1101 COOTBETCTBYIOIUMHU OYKBaMHU.,

A b B r

Orser: A2B1B3I'4

Japanue 8.

lloobepume x onpedenenuam naubonee NOOX00WUE MEPMUHDL.

Onpenenenne

Tepmun

A. OpraHu3Mbl, HCHIOIB3YIONIHE JUTS TIOCTPOEHHS CBOETO
TeJla YIICKHCTIBIA ra3 B KavecTBE €IMHCTBEHHOTO WJIH
[JTABHOTO HCTOYHHMKA YIJepofa M 00Jaalolue Kak]
CHCTEMOH (DEPMEHTOB JUISl ACCHMHIIALMH YITIEKHCIIOrO
(433, Tak H  CIOCOOHOCTBIO  CHHTE3UPOBATH  BCE
KOMITOHECHTBI KIIETKH

1 ALl

b. Hykneotuy, cocrosumumit u3 ajzenuna, pHOO3BI H JIBYX

2 aBTOTPO(EI

12



ocTaTKOB (hochOPHOU KUCITOTHI

B. BHyTpukieTo4Has CTpyKTypa 3yKapHOT, JieKaias B
OCHOBAHHM PECHHYEK M JKTYTHKOB U ClIy)Kalias s HHX
OIIOpOii

3 KapTa XpOMOCOMBI

I Cxema B3aUMHOTO pacrooKeHHs I'EHOB,

4 xuHeTocoOMa

HaXOIAIMXCS B ONHOH TPYIIIe ClelIeH s

3anuniire B Tabauily BIOpaHHBIC IH(PHI T0JI COOTBETCTBYIOIUME OYKBaMH.

A b B r

Otser: A2B1B413

3aganue 9.

[loobepume x onpedenenusm naubonee noOxXoosugue mepmuHbL.

Onpeneaenne

Tepmun

A. MonekynsapHbIif KOMIUIEKC, aCCOIMHPOBAHHEIA ¢
HApYKHOH [TOBEPXHOCTBIO IIIa3MaTHYeCKOH MeMOpaHbI B
PKMBOTHBIX KJE€TKaX. TolmuHa — HEeCKOJIBKO JIECATKOB
HAHOMETPOB

1 rmukokamukc

b.  O6obménHoe  M300pakeHHEe  KapUOTHIA ¢
cobroeHueM e coburonenneM YCPETHEHHBIX]
KOJIMYECTBEHHBIX ~ OTHOIIGHUM  MEX)ly  OTIEJbHBIMH]
XPOMOCOMaMH U HX YaCTAMH

2 HOHHEBIN KaHas

B.  MonekynsipHble  CTPYKTYpPbI,  BCTPOEHHBIE B
Ouonoruueckue  MeMOpaHBl M OCYIIECTBJISIOIINE
AKTHBHBIH IIEPEHOC YACTHI[ B CTOPOHY 0o0Jjiee BBICOKOTO)
3IEKTPOXUMHUECKOI0 ITOTEeHI[HAIa

3 uauorpamma

I". CoepkuMOE KIIETOUHOTO SApa, B KOTOPOE MOTPYIKEHBI

4 xapuomazma

XPOMATUABI U Pa3IMYHbIC BHYTPUSICPHBIE IPaHYJIbI

3anumuTe B TaOIHLy BHIOpaHHBIE UQPHI 110]] COOTBETCTBYIOIIUMHE OYKBaMH.

A b B I

OteeT: A1B3B2I'4

3amanue 10.

Iloobepume k onpedenenuam naubonee NOOXOOAUUE MEPMUHDL.

Onpenenenue

Tepmun

A. HCKYCCTBEHHBIM crnenuduueckuii cuHTe3 OOJBIIOrO
uncna xonuit Hebousinoro ¢pparmenta JIHK na 6ase ITLP

1 A30THCTOE OCHOBaHHE

b. rerepouMKiIMYecKas a30TCOAeplKallas MOJIEKYyIa,
BxoJsmas B coctaB JIHK u PHK

2 Amnnudukanus

B. BelecTBO HACJIEICTBEHHOCTH; €QHHCTBEHHBIH THII

3 Je3okcupuOOHYKIIEHHOBaA

MOJIEKYJI, CIIOCOOHBIX K CaMOBOCIIPOM3BOACTBY H|  KHCJIOTa
KOJIHMPOBAaHHIO T€HETHYECKOM HH(pOopMaIuu
I". monexyna JIHK mnm e€ yuacrok, perumkarust kotoporo| 4 Perumnkon

[IPOTCKACT 110 KOHTPOJIEM OJHOI'0 PECIIIMKaTOpa

3anuunTe B TabnuIy BeIOpaHHEBIe [T PEI 101 COOTBETCTBYIOIIAMH OyKBaMH.

A b B I’

Orser: A2B1B31'4

13



3aganus 3aKPBITOro THIIA HA YCTaHOB/JIeHM e noC/IeA0BATEILHOCTH

OIIK-3.3. Tlpumenser meTosr MOIICKYISPHOH OHONIOrMH, TeHETHKM W GHomormy
Pa3sBUTHSA Ii1s HCCIICIOBAHUS HanpaBJIeHHUs PE3YIBTATOB H MEXaHH3MOB H OHTO- U1 (bHJ'IOFEHGSa B
Ipo(heCCHOHATBHOI] HEeATeIbHOCTH.

3aganue 11

Yemanosume, 6 kaxoi ROCe008amensHoCmu MPOUCXodum npoyecc pennuxayuu JHK,
1. packpyunBanue crmpanu MOJIEKYJIBI

2. BO3NEHCTBHE CHNUATBHEIX GelkoR Ha Mouiekyny JTHK

3. OTZHeNeHHe oxHOM memH ot Apyro# Ha yactu monekysst JIHK

4. mpHCOeNMHEnNE K KaXKI0H 1enu HHK xommiemenTaprsix HYKIJICOTHIOB

5. oOpasoBaHue nByx Monekyn JIHK u3 onnoit

Ortger: 21345

3ananue 12

Yemanosume nocnedosamenviocme npoyeccos, npoucxodswux na pubocome.

1. TPHK otpsiaercs ot uPHK u BBITAJIKUBAETCA U3 PHOOCOMBI

2. pubocoMa HaHU3BIBAETCS Ha UPHK, B Heil pasmemmaercs nsa TPHILIETa

3. K JBYM TpuIuieram TIPUCOCIUHSIOTCS [BA KOMIUICMEHTAPHBIX Tpuriera TPHKc
AMHHOKHCIIOTaM

4. pubocoma nepemermaercs Ha COCC/THHH TpPHILIET, K Koropomy TPHK jocrasnser
HOBYIO aMHHOKHCIIOTY

5. pAOM  pacmosiokeHHbIe AMHHOKHCIIOTBI  Ha  pHOOCOME B3aHMOJIEHCTBYIOT ¢
00pasoBaHHEM MENTHIHOI CBs3H

OrtBer: 23541

3aganue 13.

Yemanosume nocneoogamensHocnme npoyeccos, npoucxodsuux 6 xode meiiosa,
1. Pacrioioxxenue nap romMoornumnsx XPOMOCOM B 3KBATOPHAIBHOM MIIOCKOCTH.
2. Konsroranus, KPOCCHHTOBep.

3. Pacxoxnenue CCCTPHUHCKHX XPOMATH].

4. OOpasoBaHHe rarIOHHBIX SICP C OMHOXPOMATHIHBIMH XPOMOCOMAMH.

5. Pacxosxienue roMmomoruympix XPOMOCOM.

Orteer: 21534,

3ananmue 14.

Yemanosume nocnedosamensnocms Oeticmeuti npu 3axiadxe ONbIMA, DOKA3LLEAIOE20
Heobxooumocme ceema s pomocunmesa.

1. Yepes Tpoe cyTox BIHEM PacTeHHe M3 mKada H NOCTABUM ero 1o JJIEKTPHYECKYIO
JIaMIIOYKY WJTH Ha SPKHIi CBeT.

2. ObGecrBeueHHbIH nHCT IIPOMOCM BOJIOH, pacIpaBUM u 0GOJBEM ciaGbmv pacTtBopom
Hona.

3. Homectum npumyny (umm NENaproHuio) Ha 2—3 1HS B TEMHEIA mKkad Ui oTToKa
OPraHMYeCKUX BEILUECTB M3 JHCTheB. YacTh JHcTa IPHKPOEM € IBYX CTOPOH MOJIOCKOH M3
4YEPHOH Oymarm.

4. Yepes 8—10 wacos mucr CPEXEM, CHUMEM YEPHYIO IIOJIOCKY U OITYCTHM €r0 B rOpsYuit
CIMPT [UIs obeciBeyrBaHus.

5. OcBemiennas yacts nucra OKPACHTCSl B CHHHH IIBET, a 3aKphITas YEPHOH MmoJI0CcKOit
ocraHercs 0e3 W3MeHeHMi. DTo CBHACTENECTBYET 00 00pa3soBaHHMM Kpaxmaia B OCBELLEHHOH
YaCTH JTHCTA.

Ortgert: 31425
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3ananue 15.

VYemanosume npasunvuyio nociedo8amensHOCHb OCHOBHBIX 9MAN06 Homocunmesa.
1. BoccTaHOBIICHHE YTIICKHCIIOro ras3a g0 I'TTHOKO3bI

2. mepeHoc HNeKTPOHOB MepeHocurKaMu 1 obpasosanue AT u HATD-H

3. obpazoBaHue Kpaxmaia

4. BO30YyXAEHHE MOJIEKYJIBI XJIOPO(UILIA CBETOM

5.

nepexo/| B30y KIEHHBIX DJIEKTPOHOB Ha Gosee BEICOKHI JHEPreTHUECKHH YPOBCHb
Otset: 45213

3AJAHHUE OTKPBITOI'O THUIIA

3apanue 16.

Ipoumume 3adanue u 3anuwiume pazéeprymoiii 000CHOBAHHBIL OMEEm

OOBsicHUTE CyTh JKCIIEpHMEHTa, BhIMONHeHHOro A. Xepmm u M. Yeiis B 1952 npu
HCII0JIb30BaHHE PaJMOU30TOIIHOIO METO/IA.

Orget: bakTeprodaru pociu Ha 2 pa3HBIX cpeaax:

Is Ha cpene, conepxarneil paInoakTUBHEIA H30TOI CEPhI, BKIIOYCHHEIH B GEIKOBEIE
000510YKH
2. Ha cpene conmepixarnelt pannoaktTuBHbIi n3otomn docdopa, Bkirodennsii B JJHK

[onyuennbiMu daramu 3apaxanu kietku E.coli. Oxasanocs, uto 6akrepuy, 3apakeHHbIE
(haramu cepbl, He comepIKANM PaAHOAKTUBHON METKH, a OGaKTepuu, 3apakeHHBIE (haraMu
dbocdopa, ObLTH paTHOAKTHBHEL

Cuenosarensro, JIHK sBisieTcst HaciieICTBEHHBIM MaTEPHAIIOM.

3aganue 17,

IIpoumume 3a0anue u 3anuwume pazeepHymoiii 060CHOCANHBLE OmMeem

IlepeuriciuTe epMeHTEI, y4acTBYIOIIHE B pertukauu Moekyibl JJHK ¢ ykasaaueMm ux
(DyHKIHH.

Otser: JIHK-remmxaza-paspsie  BogopoaHeix cBszeit; JIHK-tonmomsomepasa-paspeis
dochoauspuproii casy B oHOI U3 Henelt ABoitHON cnupam; JIHK-nonumepasa- napamupaer
KakKIyl0 OJHOuenovecHyo memb godepuux JIHK no npuHIMIY KOMIZIEMEHTapHOCTH, B
Harmpasienud  5-3;  JIHK-mpaitmasa-cunres PHK-3atpaBox; JIHK-nwrasa-karaamsupyer
obpaszoBanue dhochoaudpupHO cBs3H

3ananmue 18.

IIpoumume 3adanue u 3anuwiume pazeepuymoliii 0060CHOBAHNBIL OMEEm
Ilepeuncnute oTnuums npoueccos cuntesa JIHK u cunresa PHK

Ortger:

1.Cunte3 IHK-penmuxarust; cunre3 PHK-Tpanckpumys

2. PHK-nonumepasa He Hy)KIaerTcsi B 3aTpaBKe

3. Tpanckpunius-60blie TOUCK HHAITHAIIHH

4. Yucno monexyn PHK-momimepass! B kitetke Goiibliiie, 4eM TPH peILIHKALIH

3aganue 19.

IIpoumume 3a0anue u 3anuwiume pazeepHymolii 060CHOBANNbIT OMEEM

YeMm oTnmuaeTcss CTPyKTypa TIeHa IIPOKAapHOT OT TIeHa JyKapuor? 3HauyeHHe MpH
TPaHCKPHITITHH.

OtBerT:

[IpokapHoOTEI:

1. OcHoBHas vacts JIHK-renbl

2. I'eHnl 00pa3yloT KIIaCTePhI-ONMEPOHEI ¢ OOIIMM IPOMOTOPOM M PETYJITOPOM

3. I'eHBI HE UIMEIOT HHTPOHOB
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4. TpaHCKPWIIMS ¥ TPAHCIISIHSL pas/IeNIeHBl BO BPEMEHH

DyKapHOTHI:

1. OcHoBnas yactb JIHK He sBIsgeTCA reHaMu

2. Kaxciplit res mMeeT CBOM IIPOMOTOP M PerymsaTop

3. BOJIBIIMHCTBO reHOB COCTOAT U3 9K30HOB H MHTPOHOB

4. TpaHCKpUIIUMS ¥ TPAHCIIALUS Pa3/Ie/eHbl B TPOCTPAHCTBE H BO BPEMEHH

3apanmne 20.

IIpoumume 3adanue u sanuwume paseeprymeiii 060cHo6aHNbBIL OMEem

Hapucyiite cxemy cTpoenus spenoit undopmanumonnoii PHK ayKapuoT. Onuinute
(DyHKIIHH ee KOMIIOHEHTOR.

Ortger:

l.Konmna4ox- nocsnes. HyKIEOTHIOB ¢ METWJIMPOBAHHBIME OCHOBAHHSMH, KOTOpas
obecrieunBaeT y3HaBaHHE MaJIBIX CYObeUMHUI] PUOOCOM.

2.Jlunep-BBonHas mocien, HyKIEOTHIOB, KOMIUIEMEHTApHAs MOCIEI0BATELHOCTH B
moniekyiie MPHK manoit cy6seqununer pubocoMm, obecred. npukperyienne UPHK x masoii
cyObequHHIIE

3.CTapToBBIi KOJOH-TPHIIET HYKJICOTHIOB, KOJUDP. B GON. CIydacs AMHHOKHCIIOTY
(hopMHIMETHOHHH

4.Kommpyiomas uacTb-nociie10BaTeIbHOCTE KOJNOHOB, IMHpyOMHMX onpex. Ilocen.
aMHHOKHCIIOT B COOTBETCTBYIOIIEH MENTUAHOM Lienu

5. Tpeinep- xommesast wacte monexynsi WPHK, BKIIOY. HOHCEHC-KOZOH M MOMH-A
II0CJIEJOBATENILHOCTD

OIK-5 - cnocobeH mnpuMeHsTh B  HpoQecCHOHANLHON JeATeNbHOCTH COBPEMEHHBIE
MPEACTaBIeHHsT 00 OCHOBAaX OMOTEXHOJOIMYECKHX M OMOMEJMIMHCKMX IIPOH3BOJCTB, TEHHOI
HH)KEHEPUH, HAHOOHOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOZIEIMPOBAHHUS

MHAMKAaTOPEI KOMIIETEHITHIA:

OIIK-5.1. Tlpumensier B npodecCHOHANBHON NEATEIBHOCTH COBPEMEHHbIE [IPEACTABIEHUS O
OHOTEXHONOTMYECKHX H GHOMEAMIMHCKHX TIPOM3BOICTRAX.

OIIK-5.2. Ilpumenser B npodecCHOHANBHON IESTENEHOCTH COBPEMEHHBIE [peacTaBieHus 00
OCHOBaX '¢HHOH MH)KCHEPHHU, HAHOOHOTEXHOJIOIHH, MOJIEKYIISIPHOTO MOIETHPOBAHHSI

3ATAHUE 3AKPBITOT'O TUIIA
3ananust KOMOHHHPOBAHHOTO THIIA ¢ BLIGOPOM O/[HOI'0 BEPHOTO OTBETA H3 NPENI0KEHHBIX
BAPHAHTOB
OIIK-5.1.  TlpuMeHser B  npodecCHOHAIBHOH  JEATEILHOCTH COBpPEMEHHBIE
TNPEICTABICHUS O OUOTEXHOIOIMYECKHX H OHOMEIHIMHCKHUX TPOU3BOJICTBAX.

3aganue 1.

B cocmas enuxokanuxca exoosm:

1. Genxu 1 yriaeBosl

2. yrneBoJsl U HEHTPAIbHBIE JKHPLI

3. yrneBos! # GocdoHIHaL]

4. OenKH M HEOpraHHYECKHE BEIIECTBA
Ortser: 1

3ananue 2.

Dazoyumos — 3mo:

1. 3axBaT KJIETKOM KHIKOCTH

2. 3aXBat TBEP/IbIX YACTHI]

3. TpaHCNOPT BELIECTB Yepe3 MeMOpaHy
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4. ycxopenne OHOXHMHYECKHX peaKiiuii
Ortgert: 2

3ananmue 3.

B cocmas siopviuka exooum:
1. JHK

2. p-PHK

3. Genox u JIHK

4. 6enox u p-PHK.

Ortgert: 4

3anaHus KOMﬁHHﬂpOBaHHOFD THIIA C BblﬁOpOM HECKOJ/IBKHX BEPHLIX OTBETOB U3
NPpeAJIOKEHHBIX BADHAHTOB

3ananue 4.

Buibepeme u3 npeonosicennvix 6apuanmos éce npasunbHule 0meemvl
Jlist BUpYCOB XapaKTepHEI CIIe/IyIONIHE CBONCTBA JKUBOM MaTepHH

1. pa3ipaxxumocTsb

. POCT M pa3BHTHE

HaCJIe/ICTBEHHOCTD

0OMeH BelIecTB

H3MEHYUBOCTH

. pa3sMHOYKEHHE
OtseT: 356

v AW

3ananue 5.

Brewnioro 060104ky, cocmosuyyio uz 0801HO20 CLOS RAA3MAMUYECKOTE MeMOpPaHbl
K/IeMKU X03AUHA, UMeem 6UPYCbl

1. Taba4yHoil MO3auKH

2. Gakrepmit

3. BU4

4. Kopu

Otser: 13

3ajanus 3aKpHITOro THIIA HA YCTAHOBJICHHE COOTBETCTBHSA
3apauue 6

Vemanosume coomeemcmeue medcdy nanpagnenuem coepemennoii 6uomexmonocuu u ez2o
OuonozuYeckoli 0CHO80

Onpenesienue Tepmun

A. KilerouHast uH)XeHepHs 1. OcHoBana Ha momydeHuu ruOpunHbx Monekyn JJHK u
BBE/ICHHH THX MOJIEKYJI B KJIIETKH IPYTHX OPraHH3MOB

b. 'eneTnyeckas uHKeHEpHS 2.0cHoBaHA Ha M3Yy4YeHHH OMOJIOTHYECKHX OCOOEHHOCTEMH

KJIIETOK W BHEIAPEHHH KOMIIBIOTEPHBIX METOHOB KOHTPOJIs]
TEXHOJIOTHYECKHX PpEIIEeHHH, MMO3BOJIIONINX MaKCHMalbHO
[peaiu30BaTh MOJIE3HBIE CBOMCTBA KIIETOK
3anuuimte B Tabauily BEIOpaHHBIE HH(PBI 10/] COOTBETCTBYIOIUME OYKBaMH.

A b

OtBeT: A2B1
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3aaaune 7.

lloobepume x onpeodenenusm naubonee nooxodsuyue mepmunp,

Onpenenenne

A. nepexon JIHK us3 JABYHHTEBOH (opMbI B OJTHOHHTEBYIO
[pH pa3peise BOJIOPOJHEIX CBs3eii MEXITy
KOMILJIEMEHTApHBIMH napamu OCHOBaHHH o/
BO3/ICHCTBHEM BBICOKHX TeMIleparyp

Tepmun
1 Kommnemenraprocrs,
OCHOBaHHIA

b. cBolCcTBO HyKIEMHOBDIX OCHOBAHMH crenudHyecky|
CTIApUBATBCS JIPYT ¢ Ipyrom

2 Henatypanus JHK
(m1aBneHue JTHK)

B. depment KOMILIEMEHTApHOro cHHTe3a JJHK

3 Orcraromas uems

[ nemp nouepnei JHK, =Ha KOTOpPOH  cHHTe3
KOMITIEMCHTAPHOH  memu  Bo BPEMSI  peIlIHKaliH
OCYIIECTBIACTCS MOCPEACTBOM COCIHHEHHS (parmenTon
Oxkazaxu

4 MHK-nonumepasa

3anumumre B TabJIMIY BEIGpaHHEIe HHQPEI 1071 COOTBETCTBYIOIUMH GyKBaMH.

OtBer: A2B1B4I3

3ananue 8

llodbepume «k onpedenenusm Haubonee nodxodsuue mepmunbl.

Onpenenenne

Tepmun T

A.  perymsTopHsiit ydactok  JIHK,  ycunuarommii
[TPAHCKPHITITHIO ¢ OIHKaHero k HEMY [IpOMOTOpa

1. Tenomepana.

b. depment IPyNmel  TpaHcgepas, KOHTPOJIMPYIOLii
PASMED, KOJMYECTBO M HYKICOTHAHBIH COCTAR TEJIOMEPOB
XpoMocoM

2. DKcuusKnoHHas penaparus

B. sBieHHe BoccTaHOBEHNS Mosekyn JIHK, ocnoBanHoe,
Ha yNalleHUU MOBPEKICHHOTO y4acTka U Hocienyionem
€r0 BOCCTAHOBIICHHH HHK-nommepasoii, HCIIOJIB3YIOIIECH
B KA9CCTBE MATPHIIBI KOMIUIEMEHTAPHYIO IICITb

3. Dnxancep

[". B3auMHEIH 06Men PCHETHYECKUM MaTepHanioM MEXTY,
TOMOJIOTHYHBEIMH  XpOMOCOMAaMH, IPUBOJIALIMH K HOBOI

4. Kpocennrosep

KOMOMHAIIMY amieed,

3anummuTe B TabJIHIly BEIOpaHHEIE U pEI 1101 COOTBETCTBYIOIUMH OyKBaMH,

A b [B IF

|

OtBer: A3B1B2I4

3ajanue 9.

I1o06epume x onpedenenusim Haubonree nooxodsuyue mepMunb.

Onpenenenune

Tepmun

A. KOHIIEBOH yuacToK XPOMOCOMEI, HHOTJa 6GOrarsii
[CTCPOXPOMATHHOM, HIPAIOIIHM POJIE B cOXpaHeHHH|
LCITOCTHOCTH XPOMOCOMBI,

1. reHoM

b. no/Has renetnueckas CHCTEMa KIIETKH, ONpeieNnsronmas|
XAPAaKTEP OHTOI€HETUYECKOro Pa3BUTHsI OpraHusMa W
HacJIC/ICTBEH- 72 HyIO nepesavy B pAny MOKOJIEHHH Bcex
CTPYKTYPHBIX H ()YHKIIHOHAJIBHBIX TIPH3HAKOB

2. ®parmenTs! Okazaxy

B. dparments HHK  pasmepom » HECKOJIBKO TBICS

3. Tenomep ]
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(DakTeprn) WM HECKOIBKO  COTEH  (3yKapHOTHI)
HYKJIEOTHJIOB, BHOBb CHHTe3HpyIowmuecs: B nepuox JJHK-
PEIUTHKALIAY C 3al1a3/IbIBAOIIECH HUTH

I npolecc IIEPEMEILIECHUSI HeOonbwoH 4. TpaHCHO3HIHSL.
[10CIICI0BATEIFHOCTH HYKJIEOTH/IOB B HOBBIH
reHETHYECKHH JIOKYC

3anumuTe B TabnuIly BRIGpAHHBIE M} PbI O COOTBETCTBYIOIIUMHU OyKkBamH.

A b B I

OtseT: A3B1B2T4

3ananue 10.

[Toobepume k onpedenenusim Haubonee nOOXOOSUE MEPMUHBL.

Onpenenenue Tepmun

A. y IPOKapUOT COBOKYITHOCTh coBMecTHO| 1. AJbTepHATHBHBIN

TPAHCKPUOUPYEMBIX TE€HOB, OOBIYHO KOHTPONMPYIONMX|  CIUTAMCHHT
POJICTBEHHBIC OHOXMMHYECKHE (DYHKIHH, OIKCIIPECCHS
KOTOPBIX ~ HaxOJUTCS  IIOJl  KOHTPOJEM  0OIIero
[peryHﬂTOpHoro JJIeMEHTa

b. mpouece, obecneunBarommii KoxupoBanne ommum| 2. Omepon
FEHOM  CTPYKTYpPHO M O00OBIYHO  (DYHKIHMOHAJIBHO
PA3IUYAIOIMXCS  MOJMIENTHIOB....  CONPOBOXKIAETCS
COCTUHEHUEM 5K30HOB I'€Ha B pa3HBIX KOMOWHALMAX C
00pa3oBaHHEM Pa3IIHYHBIX 3peNbIX MoneKyl M-PHK

B. HeGonblMe KoJbIEBbIEC JBYXLENOYCYHbIe MOJEKyTbl| 3. Marpuunsie PHK (M-PHK).
JIHK, criocoGnble k aBTOHOMHOI peruiMKaluy, KOTOphIe
MOTYT TIPHUCYTCTBOBaTL B PA3IMYHOM YHCIIE KONHI B
OakTepHanbHBIX — KJIETKAX; YacTo HCIOIB3YIOTCS B
Ka4eCcTBE BEKTOPHBIX MOJICKYII

[". mosnexynsl PHK, cocrosimue w3 nocnenoparensuocreii,| 4. [lnazmupl
KOMIUIEMCHTApHBIX ~ 9K30HaM TEHOB, 00pasyloTcs B
pe3yJbTaTe CIUIAWCHHIA M KOHIEBBIX MOMU(DHKALMH W3
MosteKyn nepsuyHoro PHK-rpanckpuiTa.

3ammuute B TabMuIly BRIOpaHHEIC LH(PBI 110/] COOTBETCTBYIOIHMHU OYKBaAMH.

A b B I’

Orget: A251B4I3
3aaHus 3aKPBITOr0 THIIA HA YCTAHOBJIEHHE MOCJIET0BATEILHOCTH

OIIK-5.2. Ilpumenser B  npodecCHOHATLHON  JESTENbHOCTH COBPEMEHHEIE
NPEJICTABIEHUS 00 OCHOBaX TEHHOM MHXEHEPHH, HAHOOHOTEXHOJNOTHH, MOJNEKYIISIPHOTO
MOJIETUPOBAHUS

3apanue 11.

Yemanosume nocnedosamensnocms smanog OKucieHus MONEKYN KpAXMAlAd 6 X00e
SHepeemuyecko2o obmenda.

1. obpaszosanue monekyn IIBK (nmupoBuHOrpaHoii KHCIOTHI)

2. paclenIeHHe MOJIEKyJl Kpaxmaia 10 JHcaxapruioB

3. obpa3oBaHue yIIEKHCIOro ra3a U BOMIBI

4, obpa3zoBaHHe MOJIEKYJI [IFOKO3bI
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OtBeT: 2413

3apanue 12.
Yemanosume npasunvryio nociedosamensrnocme npoyeccos, npoucxodsuux 60 6pems
MUMO3d.
pacnan saepHoi 000IouKH
YTOIIIEHHE H YKOPOUCHHE XPOMOCOM
BBEICTpaWBaHHE XPOMOCOM B HeHTp&J’IBHOﬁ JaCcTH KJICTKH
Ha4Yajio JIBHXKCHHA XPOMOCOM K HCHTPY
5. PacxoXXICHHUE XPpOMaTHI K IIOJIKOCAM KJIETKH
6. (hopMHpPOBaHHE HOBLIX S/IEPHEIX 000I0YEK
Otsert: 214356

el S =

3apanmue 13.

Yemanosume nocnedosamenvrnocms npoyeccos, npoucxodsuux Ha pubocome.

1. TPHK orpsiBaercst ot uPHK 1 BeITankuBaercs u3 pubocombl

2. pubocoma Hanu3biBaercs Ha MPHK, B Heii pa3sMelnaercs 1Ba TpHUIIIETa

3. K JIByM TpHILIETaM IIPHCOETHHSIOTCS Ba KOMIIEMeHTapHBIX TpHinteTa TPHKc
aMHHOKHCJIOTAMH

4. pubocoma nepemeniaeTcsi Ha coce/iHuit TpumieT, kK kotopomy TPHK mocrasiser
HOBYIO aMHHOKHCIIOTY

5. pAIOM  pPacloJIOKEHHbIE AMUHOKMCJIOTBEI Ha pubOOCcOME B3aUMOIEHCTBYIOT C

oOpa3oBaHHeM CBs3ei

Otset: 23541

3ananue 14

Yemanoeume nocnedosamenvriocmv cobvimuil npu obpasosanuu cmpykmyp 6enxa,
HAYUHAS ¢ HAUMEHbULE20 YPOBHA Op2aHusayu 6eIK08ot MONEK)YNbL.

1. ObpasoBanue nucynbOUIHBIX CBA3EH MEXIY TI00yIaMH

2. ObpazoBaHMe HMOHHBIX CBA3ed  MeXJIY Ppa3HbIMH  O-CIHPAIAMH  OJHOM
MIOJIUIICTI THTHOM Lien#

3. OGpa3oBaHHE BOJIOPOJIHBIX CBSI3€H MEX]y BUTKAMH O-CITHPAIIH

4. ObpazoBaHHe aMHHOKHCIOTHOH 1IEMTH

5. Ilpucoenunenue onurocaxapu/a K 0€IKy ¢ YeTBEPTHUHON CTPYKTYPOi
OtseT: 43215

3ananue 15.

Yemanoeume nocnedosamenvnocme KOHGuU2ypayuonnsLx yposret MaKpoMoneKyiL:
1. nanbHHH KOHPUIrYpallMOHHBIH MOPAIOK

2. xoHpUTrypanus MOHOMEPHOI'O 3BeHa

3. KOH(Urypauus auaab

4. xoHUrypaIys Ieny B IeJIOM

Ortsert: 2314

3ATAHUE OTKPBITOI'O TUIIA

3aganue 16.

IIpoumume 3a0anue u 3anuuiume paseepHymolii 060CHOBAHHbBLU OMEem

JlakiTe onpezeneHye MOHITUIO TeHETHYECKHH KO W OXapaKTepHu3yiTe oOIHe CBOWCTBA
reHeTHYEeCKOro Ko/Jia.

Ortsert: I'eneTn4ecKkuil KO- COBOKYIIHOCTE IIPaBHJI, COTTIACHO KOTOPHIM B XKHBBIX KJIETKaX
NOCIeI0BaTeIbHOCTE  KOoJoHOB (renoB u MPHK) mnepeBomutes B mocnenoBaTenbHOCTE
aMHUHOKHCIIOT (OenkoB). CoOCTBEHHO TepeBO (TPAHCIALHIO) OCYIIECTRIsET pudocoma, KOTopast
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COCAMHACT aMHHOKHCIIOTBI B LICIIOYKY COTJIACHO HHCTPYKIMM, 3aIMCAHHOH B KomoHax MPHK.
CootrBeTcTByIOIME  AMHHOKHCIOTBI  JOCTABIASIOTCS B pubocomy Monekymamu TPHK.,
'enernyeckuit Kot Beex XKHMBBIX OPraHH3MOB 3eMyu CAMH (MMEIOTCS JIMITh HE3HAYMTESIHHBIE
BAPHALMH), YTO CBUJETENLCTBYET O HANHYHH OBIIEro npeka.

OG1me cBolicTBa TeHETHYECKOIO KOJIa:

L, Tpunnernocts - kaxnas amuuoxucIOTA KOJIUPYETCH TPEMS HYKJICOTHIAMHU;

2. BBIpOXIEHHOCTh  (M3GBITOYHOCTE) - MHOTHE AMHHOKHCJIOTHBIE  OCTaTKH
KOZIHPYIOTCS HECKOJIBKAME KOJTOHAMHU,

3. OnHO3HAYHOCTE - KaMIBIH OTHENBHBIH  KOIOH KOIHPYET TONBKO OJHH
aMHHOKHCJIOTHBIH OCTaTOK;

4. YHHUBEPCATBHOCTE - I'eHeTHUECKHH KOJ ONHHAKOB IUIsE BCEX HCCIIEI0BAHHBIX
OpPraHHU3MOB;

5, Komnaktaocts - Mexy komonamu B u - PHK HeT «3aHSTHIX HYKJIEOTHUJIOB,
KOTOPBIE HE BXOIAT B MOC/IEN0BATSIBHOCT KOIOHOB JAHHOTO I'eHa.

6. HerepekpriBaeMOCTh - KOOHEI OHOTO T'eHa He NIEPEKPEIBAIOTCA, (MCKJIFOUEHUE:

BHPYC ¥ OakTepuodarm).

3ananmue 17.

IIpoumume 3adanue u 3anuwume passeprymeolii 060CHOBANKBIN OMEem

Onuimre cTpyKTypy ¥ QYHKIIHIO MHUTOXOHIPHIA

Otser: MuToXOHIpHS JBYyMeMOpaHHas cpepuyeckas WM DIUTMIICOMIHAS OpraHelia
JIMaMETPOM 0OBIYHO OKOJIO 1 MHKpOMeTpa.

XapaktepHa mms  GONBLIMHCTBA  9YKAPHOTHYECKHX KIE€TOK, KaKk aBTOTPO(OB
(orocunTesmpyrompe pacTeHus), Tak u reTepoTpooB (rpuOEI, KHBOTHEIE). DHEpreTHYecKas
CTaHIMA  KIICTKM; OCHOBHAs (YHKUMS — OKHCIEHHE OPraHHYECKHX COCJMHEHHH U
HCIIONB30BAHME OCBODOXKAAIOMEHCS IPH UX paciaje SHepruu s TeHEPaLUH EKTPHIECKOTO
noreHnuana, cunresa AT® u Tepmorenesa. DTH Tpu mpolecca OCYIIECTBISIOTCH 3a CUET
ABIGKCHHUS SNIEKTPOHOB IO 3JIEKTPOHHO-TPAHCTIOPTHOM Lieln GeNKOB BHYTpEHHEN MeMOpaHEIL.
OHH Takxke OCYIIECTBIAIOT COGCTBEHHBIH OHOCHHTE3 KUPHBIX KucaoT (mtFASII), koropsrit
Heo0XonuM Jyis GHOTeHe3a METOXOHIPHIT M KJIETOYHOTO JIbIXAHHSI, KomiyecTBo MuToxXoHapuii B
IJICTKaX  pasjiUHBIX OPraHM3MOB CYIIECTBEHHO OTJIMYACTCA: TAK, OMHOKJIETOUYHbIE 3eiEHBIE
BOJIOPOCIIH (XJIOPEILIa, ITOJHTOMEIA), 8 TAKKe SBIJICHBI H TPUNIAHOCOMBI UMEIOT JIHIIb OIHY
TUTaHTCKYIO MHTOXOHJPHIO, TOTIa Kak oouuT U améba Chaos chaos comepskar 300 000 u 500
000 MuTOXOHIPHIT COOTBETCTBEHHO; ¥ KHIIEYHBIX aHadPOOHBIX SHTAMED M HEKOTOPBIX JPYTHX
[1apasuTHICCKUX MPOCTEHIINX MHTOXOH/PHH OTCYTCTBYIOT. B ClENMANH3MPOBAHHBIX KIETKAX
OPTaHOB XMBOTHBIX COACPIKATCA COTHH H 1aXe THICSIH MHTOXOHAPHEA (MO3T, cepte, MBILIIIEI).

B coorsercTBHM ¢ Teopmeii cumGHorenesa, MHTOXOHJIPUH TOSBHJIUCH B PE3yJIbTATe
3axBara NPUMUTHBHEIMU KIIETKaMH (pokapuotamu) Gaxrtepuif. KieTkw, KoTopble He MOTIH
CaMH HCII0JIb30BaTh KUCIOPOJ UL ICHEpAllMd JHEPrHH, MMEIH CephE3HbIE OrpaHHYEHHS B
BO3MOXHOCTAX Pa3sBHTHs; OakTepuu e (IIPOreHOTHI) MOIIIH 3TO IeiaTh. B IIPOIIECCE Pa3BUTHS
cHMOMO03a IIPOreHOTHI G1aro1aps MOBBICHBIIEHCS SHEPros(Q(GeKTHBHOCTH TEpeNalH MHOMKECTBO
CBOMX T€HOB C(OPMHUPOBABIIEMYCs APy Teleph yiKe dyKapHoT. Bor modemy coBpemeHHBIe
MHTOXOHJIPHH OOJBIlIE HE HABIAIOTCA CAMOCTOSTE/bHBIMH opraHu3MamMH. XOTS HMX T'EHOM
KOZIMPYET KOMIIOHEHTBI COOCTBEHHON CHCTEMBI CHHTe3a Gellka, MHOTHE (bepMeHTE u OenkH,
HEOOXOMUMBIE  JUIA X  (QYHKIMOHHPOBAHHUSI, KOJIUPYIOTCSL  SIIEPHBIMH ~ XPOMOCOMAaMH,
CHHTESUPYIOTCS B LUTOINIA3ME KJIETKH M TOJBKO TOTOM TPaHCIOPTHPYIOTCS B OpraHeiuisl. B
neenenosanuu 2023 roza 66110 0GHAPYKEHO, UTO MOPCKHE Oaxrepun u3 poma lodidimonas
MMEIOT O0IIero mpeika ¢ MHTOXOHIPHSAMH, OHH OJMKAHIIHE HbIHE KHUBYIIHE POJICTBEHHHKH
JIEBHETO SHNI0CHMOHOHTA 3aXBAYEHHOT0 B X01e cumbuorenesa 1,6—1,8 MJIPZ. JIET Ha3a/

3apanmue 18.
Ipoumume sadanue u sanuwume paseepuymoiii 060CHO8aHHbIT OMmeem
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Onummure Buab! 1 Gyakuun PHK
Orser: Boitensior Tpu Buna PHK: marpuumas (undpopmarmonnas) PHK — mPHK
(uPHK), tpancnopraas PHK — 1PHK, pu6ocommas PHK — pPHK.

Bee Bumer PHK  npencrasmsior  coboi HEpa3BETBJIEHHBIE  OJHOLEIIOYEYHBIC
TMOTMHYKICOTHIBI, KOTOPBIC HMEIOT CHEeNH(HYECKYIO IIPOCTPAHCTBEHHYIO KOH(MOPMALHUIO.
Wugopmanns o crpoennn Beex Bupos PHK xpanurtes B JHK. Ilpouecc cunresa PHK Ha
marpuite JIHK nasbiBaeTcs Tpanckpumuei.

Haubonee XOpoImo W3ydeHHBIMH SBISIOTCS tpancnoprasie PHK (TPHK), kortopsie
conepxkar 00bIYHO OT 76 10 85 HYKJICOTHIOB H MMEIOT MOJIEKYJIApHYI0 Maccy oT 25 000 go 30
000 D. Ha nomo TPHK npuxomuta 6 T B j1 14 cs okono 10 % ot obero conepkannsg PHK B
knerke. OtBeuaer TPHK 3a Tparcmopr avuHOKHCTOT K MecTy cHETe3a Oenxka, — kK pubocomam. B
KineTke Berpeyaetcs okosio 30 BumoB TPHK, kakmplit M3 HEX uMMeer XapaKTEPHYIO TOJBKO IS
HETO I10C/IeI0BATEIbHOCTE HYKIEOTH/IOB.

Pubocomunie PHK (pPHK) comepsxar 3 000-5 000 HykneoTHI0B. Ha momo pPHK
npuxozxutest 80-85 % or obmiero conepxanus PHK B kinetke. B xoMmmiekce ¢ pHOOCOMHEBIMH
benkamu pPHK obpasyer puGocombl — oprasemis, OCYIIECTBIIIOIIUE CHHTE3 Oelka
(TpaHCnAIHIO).

Wnpopmanmonnsie (Marpruneie) PHK pasoo6pasks! 1o COJIEPIKAaHUIO HYKJIEOTHIOB H
MOJIeKyIIpHOA Macce (o 30 000 mykmeorumos). Ha ux mosro npuxoautes 10 5 % ot obmero
conepikanust PHK B knetke. Oynkunn MPHK: « meperoc renetnaeckoii nHpopmanuu ot JHK k
pubocomam; * MaTpuIa Ui CHHTE3a MOJIEKYTH Oeika; * OTpe/IeJIEHHe aMHHOKHCIIOTHOM
TOC/ICI0BATEILHOCTH HIEPBUYHOH CTPYKTYPBI OSITKOBOM MOIEKYJIEL.

3aganue 19,

IIpoumume 3aoanue u 3anuwume paseepuymeuiii 060cHosanHbITi OMeem

OnumuTe npouecce TpaHCKPHITIHHA

Otser: Tpanckpunuust (nar. transcriptio — NEPENUCBIBAHME) — 3TO  IIEPEHOC
renetnyeckoil uHpopmanmu ¢ JIHK wa PHK, 1. e. mponece cuntesa PHK ¢ HClons30BaHHeM
JHK B ka4uecTBe MaTPHIIBL, MPOUCXOASIIHI BO BCEX JKMBbIX KICTKAX. Tpanckpunims cocTouT U3
CTa/il MHUIHALIMH, JIOHTAllUA U TEPMHHALMN. B pesysbTaTe TpaHCKpHIIAK oOpa3syioTcs Tpu
Kknacca monekysn PHK: marpuuneie (MPHK), Tpancnopruste (TPHK) 1 puGocomanbHbie (pPHK).
IIpy TpaHCKPHIIIHH TPaHCKPHOMPYIOTCS TOJNBKO HEeGOJIbIIHE yyacTtku Mostekynel JIHK.
TpanckpnGupyemsrit yuacrox JIHK orpanuden co cropoHs! 3'-koHma IIPOMOTOPOM — YYaCTKOM,
¢ koTopbM cBs3biBaeTcs PHK-momumepasa, a co cropons! 5'-koHma — TEPMHHATOPOM, T. €.
YIacTKOM, B KkoTopom mnpepeiBaercs cunres PHK. IMocnenosarensnocts JTHK, orpannyenHas
IPOMOTOPOM H TEPMHHATOPOM, TIPECTABIIACT COOOM €MHUILY TPAHCKPHIILIMH — TPAHCKPHIITOH

PHK-nonumepasa B  xauectBe cy6crpaToB i cuaTesa PHK HCIIOJIB3YET
pubonykieosun-5-rpudocharsr (AT®, I'TO, IIT® u VT®). Kak u JHK-nonumepasa, mpu
permmkamu  PHK-nonmumepasa ymnupser nens, TPHCOEHHSAS HYKIEOTHIBI K 3'-KOHILy,
Haparusas Ienb B HanpasieHun 5'—3". U3 nsyx neneit THK TpanckpuGHpyeTCcs TONBKO OMIHA.
B ommmume or JIHK-momumepassr PHK-nonuMepasa He Hy>K[IaeTcs B 3arTpaBke. HykieoTu b
[PUCOCIMHAIOTCS K LCIH B COOTBETCTBHH C IPUHIUIIOM KOMILIEeMeHTapHOCTH. OGpa3oBaBIasics
B pesynbrate TpaHckpunin PHK xommementapaa matpuunoit nernu JTHK

B mponecce TpaHCKpUILMH BBUIEIAIOT TPH CTAIHH: HHHIHAIUIO, 5JIOHTAIHI0 H
TepMuHanuioo. Ha cragun ummmmanwn PHK-nmonumepasa, B3aHMO/JICHCTBYS] C IIPOMOTOPOM,
BRI3BIBACT pacxoxkienue nenek ITHK (mrapnenwe JTHK) u HaunHaeT cunTes Monekysisl PHK. B
fiporiecce  TPAHCKPUIIIHK  paciyieTeHHbH  yyactok JIHK (TpaHckpHmumoHHBI my3EIpex)
3anumMaeT 12—-18 nap ocmoBanmii. Kak Tonbko PHK-moymmepasa TOCTHIHET TepMHHHPYIOIHX
TOC/IeIOBATEIEHOCTEH, 3AlyCKAETCs MOCHEHsIA CTalus — TepMHHauus. Ilo ee 3aBepruenuu
IIPOMCXOIUT  OCBOOOXKIEHME BHOBb CHHTE3HMpOBaHHOM 1enu PHK (em. puc. 11).
CunresupoBanHEle  Monekynsl  PHK MOIyT  IOJABEPrarbCs  IOCTTPAHCKPHUIIIMOHHBIM
KOBAICHTHBIM ~MOJH(DHKALMAM — Tak Ha3bIBAEMOMY IIPOIECCHHTY (cospeBanmio): PHK
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CHHTESHPYIOTCs B BUJE OOJIee IIMHHBIX TIPe/IIIeCTBEHHHKOB, KOTOPbIC 3aTeM PacHIeIUIIOTCS H
MonuQuimpyoTes. B npouecce cospeBanus ¥ HeKOTOpBIX npeaurecTBenHukos TPHK wapsny ¢
YHAQICHACM  KOHICBBIX IIOCNEIOBATE/ILHOCTER MOXET IPOHCXOMUTh M IpPHCOETUHEHHE
HYKJICOTHIHBIX MOCTEN0BATEIBHOCTEH, HIPAIOIINX BAXKHYIO POJIb B HX ¢byHKUHOHHpOBaHUK. B
1959 r. 3a oTKpEITHE MeXaHH3MA GHONOrHYECKOTO ciuTe3a PHK AMEPHKAHCKOMY M HCIIAHCKOMY
buoxumuky Cesepo Ouoa (Severo Ochoa) 6bi1a npucyxnena HoGenesckas [IpeEMHSL.

3apanmue 20,

Ipoumume 3adanue u 3anuwume paseeprHymolii 060CHOBAHKBIL Omeem

OnuimTe YpoBHH OpraHu3aIiy HacleICTREHHOTO Marepuala

OtBeT: pazmuuaroT clienyromme YPOBHH CTPYKTYPHO-(YHKIHOHAILHOH OpraHM3aiuy
HACJICACTBEHHOTO0 MaTepHalla: reHHbIH, XpOMOCOMHBIH U Me HOMHBIA, DJIeMEHTapHO# CTPYKTYpOi
FCHHOTO YPOBHS OpraHM3allMy ABISETCs IeH. ['eHbl KIETOK 3yKapHOT HAXOIATCS B XpoMocoMax,
obecrieunBas XpOMOCOMHBIH YpPOBEHb OpraHU3alMH HACJICJACTBEHHOr0 MaTtepHaiia. 'eHsl 0 1HOi
XPOMOCOMBI 00pa3yloT TPYIIY CHEIUICHHS ¥ COBMECTHO NIEPENIAIOTCA OT POJUTENICH IIOTOMKAM.
Best coBokynHOCTb reHOB Opranmsma B (yHKUHOHATBEHOM OTHOLIEHHH BemeT cebs Kak IeJoe
obpasyer enunyio 33 cucremy, Ha3bIBACMYIO '€HOMOM HJIM TeHOTHIIOM. OJUH U TOT e reH B
PASHBIX I'CHOTHIIAX MOXKET MPOABNsATEH cebst no-pasnomy. Habop renos opranusma, KOTOpBIE OH
HMOJY4acT OT CBOMX POJMUTENICH, HA3BIBAETCS TEHOTHIIOM, d COIEP/KAHHE IEHOB B TAILIOMIHOM
Habope XpOMOCOM — TeHOMOM. COBOKYNHOCTh BCEX BHEIIHHX H BHYTPEHHUX IPU3HAKOB
OpraHu3Ma, pa3sBHBAIOIIMXCS HA OCHOBE IEHOTHIA II0J BO3IEHCTBHEM (baxTopoB cpensl,
Ha3bIBaeTCs peHoTUNOM. DEHOTHII MOKHO ONMPENENHTh KK BHEIIHEe MIPOSABJIEHHE KaKOTr0-IHO0
npusHaka. B penorune nukoraa ne peanmsyiores Bce reHOTHIIHYECKHE BO3MOXXHOCTH, (heHOTHII
KQXIOro opraHu3Ma €CTh JIMIIb YACTHBIH CITy4vail MpOSBICHHS €ro TeHOTHIA B OHTOrEHe3e (B
KOHKPETHO CIIOXHUBIIMXCS YCIIOBHSX HHMBHIYaNTbHOTO pasBUTHS). Bce reHbl mo byHKIHSIM
MOAPASACIAIOTCS  HA  CTPYKTYPHBIE W (QyHKUHOHANbHBE, CTPYKTYDHBIE TIeHbI HECYT
HHbOpMAIHIO 0 GeslKax H MOC/Ie 0BaTeNbHOCTH HYKJICOTH/I0B B pazinuHbix Bugax PHK. Cpemu
(pyHKIMOHAIIBHBIX T€HOB BBIIENAIOT TCHBI-MOZYTIATOPBI, YCHJIMBAIOLINE WJIHM OCHa0JISIONHe
ICHCTBHE CTPYKTYPHBIX '€HOB, H T'€HBI-PEryIISITOPEI, BIUSIONIHE Ha paboTy CTPYKTYpPHBIX TCHOB.
M3BecTHO, 4TO TeHOTHN y BCeX COMATHMYECKHX KIIETOK OpraHu3Ma OJIHHAKOBBIH (CJeicTBHE
PaBHOTO Paclpe/IC/ICHKs FCHETHYECKOTO MaTePHaa MEXKIY J0UYEPHAMHU KIETKAMH IIPH MHTO3¢€),
OMHAKO KJICTKH PasHBIX TKaHEH ¥ OPraHOB OIHOIO OPTraHH3Ma CHIILHO OTIHYAIOTCS (HepBHEIE,
MBIIICYHBIC, SIUTEIHANbHBIE, COC/IMHUTEILHOTKAHHBIE). B pasHbIX KieTkax paboTaroT paszubie
OJI0KH reHOB.

3.1.2. Temsl coobmennii

@®opmupyemble KOMNETEHIHH: crocobeH NPUMEHATh 3HAHHE OCHOB 93BOJIFOLMOHHOI
TEOpHH, UCTOE30BATL COBPEMEHHBIE NPE/CTABIICHUS O CTPYKTYPHO-(DYHKLMOHANBHO OpraHu3aLun
FCHETHYECKOH MPOTPaMMBl JKMBEIX OOLEKTOB M METObI MOJIEKYJIAPHOH OHONOrHMM, T€HETHKH H
OHONIOTMM ~ Pa3sBUTHS  IJIs  WCCICIOBAHMS  MEXAHH3MOB  OHTOrcHe3a  u ¢bunorenesa B
NPO(pEeCCHOHANBEHONH  IesITeIbHOCTH (OIIK-3); cnocobeH mNpUMEHSTH B npoeccuoHanbHoM
ACATCILHOCTH COBPEMEHHbIE MPE/ICTABNCHHS 06 OCHOBAX GHOTEXHONOTHYECKHX H GHOMEIHIIHHCKHX
NPOM3BOJCTB, IEHHOH MHXEHEPHH, HAHOGHOTEXHONOIMH, MOJIEKYIISPHOTO moaenupoBanus (OITK-
5); cnocobHOCTE HKCILYaTHPOBATH COBPEMEHHYIO anmapatypy M o0OpyJOBaHME AJISI BEINOJHEHMS
Hay4HO-HCCICA0BATEILCKUX MOJNEBBIX W 1AGOPATOPHEIX GHONOrHYECKHX paGoT (ITK-1).

Crpoenue u CTpyKTypa GeKoBoi MOJIEKYJIBL

Kondopmarius Genka u ee 3nauenue.

['noGynspueie u hubprwuispasle Genku.

Benku — dpepmentsl. Anmocteprueckuii Mexanuam peryJIsIuy.,

LN =
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benku — ropMoHEI.

B3aumocBsa3s ctpoeHns i Gpyukuuit. [Ipumepsr.
OcHOBHBIE 3TaIBI CHHTE3a OEIKa.

@onyunr u ero 3Havenue. [llanepoHsl.

9. MonexynsipHas matonorus 6enka.

10. Crpoenue u pons JIHK.

11. Ctpoenue u poss PHK.

12. buocunres JTHK.

13. Tpanckpunuust PHK. Cospepanue.

14. ITonsitie red u resom.

15. MyTanuu.

16. PHK-conepxanue Bupycst u JIHK-cozepiarue BMpyCEL.
17. Knerka npokapuoT u sykapuoT. CpaBHHTEIbHBIH aHAIN3 CTPOCHHS U (PYHKITHIA.
18. Crpoenne u pyHKIMH OpraHeI.

19. CTBONIOBBIE KIIECTKH.

20. Crpoenue u GyHKIHH MEMOpPaHHBIX GEIKOB.

21. Crpoenne ¥ GyHKIIHE MEMOPAHHBIX JTHITH/IOB.

22. CpoiicTBa GHomMeMOpaH.

23. PertenropHas pyHKIHs.

24. TpancnoptHas GpyHKIHSL.

25. IHK- u PHK-cozepxaiue Bupychl.

26. Knetka pokapoT 1 sykapuor. OCHOBHEIE pa3/THYHS.

27. buomembpansl kietok. CTpoeHue.

28. Membpannbie Genku. CTpykTypa H QYHKITHH.

29. MemOpannsre mumu/ipl. CTpyKTYpa H (yHKIHH.

30. OcHoBHBIE pyHKIHH BM.

31. 'enetryeckie MOAH(HKAMH a) pacTeHHi, 6) SKHBOTHBIX.
32. Ycenexu rennoit umxenepun (E.coli).

33. BxyaJ{ MOJIEKy ISIpHOM GHOJIOTHH B GHOTEXHOJIOTHH.

34. CrBOJIOBBIE KIIETKH M MOJIEKYIspHas 6HOJIorus. [lepCIeKTHBEI HCTIONE30BAHHSL.

cefoe E gl

3.2. TunoBsle 3a1aHus 115l IPOMEKYTOUHOM ATTECTAMH

3.2.1 IlepeqeHn BOPOCOB K 3a4eTy

@®opmHupyemMble KOMIETEHIHH: CcrnocobeH NPUMEHATh 3HAHME OCHOB 3BOJIOLHOHHOM
TCOPHH, HCTIOJIE30BATh COBPEMEHHBIE NPEJCTABIEHHS O CTPYKTYPHO-(DYHKIMOHAIBHON OpraHU3aLiy
TEHETHYECKOH MPOrpamMMbl JKHMBBIX OOBEKTOB M METO/bI MONEKYJIAPHOH GHOJOrMH, reHETHKH W
Ouonoruu  pasBUTHMSL  JUIs  HCCJIENOBAHMS  MEXaHM3MOB  OHTOrEHE3a W ¢unorevesa B
npoecchonansHoit  gesrenshoctd  (OIK-3); crnocobeH  mpuMeHsTs B npodeccHoHaTBHOM
NEATENILHOCTH COBPEMEHHBIE NPECTABIEHH 00 OCHOBAX GHOTEXHONOMHYECKHX M GHOMEIHIIMHCKIX
MPOU3BOJICTB, NF€HHOH HH)KEHEPHH, HAHOOHOTEXHOJIOTHH, MOJIEKYJIIPHOTO MOJIETHPOBAHHUS (OIIK-5);
CTIOCOOHOCTE  IKCIUTyaTHPOBATh COBPEMEHHYIO anmapaTypy M OGOPYJIOBAHHE /ISl BHIMOJHEHHS
Hay4HO-HCCJIE/I0BATE/ILCKMX MONEBBIX 1 JIabopaTOpHBIX OGHonoruyeckux pador (TTK-1).

IIpenmer u 3aaui MOJIEKYJISIPHOI GHONOTHH.

benxu. CtpykTypa 6enKoBON MOJIEKYJIHL.

Crpoenue u GyHKIHH rI0OYISIPHBIX B GUOPHILISPHEIX GEIIKOB.
®epmentsl. CTpoeHHe U PYHKIHH.

OCHOBHBIE MEXaHHU3MBI PETYJISIMH AKTHBHOCTH (JepMEHTOB.
Mexanu3M altocTepuuecKoi peryJsamum.

MoJiekynspHbIe OCHOBBI M MEXaHH3MBI HACJIEICTBEHHOCTH.
Crpoenue u ¢pynknun JJHK u PHK.

P HE S B
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9. Ten. 'emeTHueckuii Koz,

10. Permmuxanus.

11. Tpanckpumnms.

12. Tpancnsiiust reHeTHYECKOr0 KOJIa.

13. [MocTTpancnauuonHas Moaudukanms 6enKos.

14. @ongunr.

15. lllanepoHsr.

16. Mexanu3m coXpaHeHHs TOCTOSHCTBA H H3MEHUIHBOCTh [€HOB.

17. MyTamuoHubIi nponecc.

18. Monekynsapusle naronoruu. [IpHoHEL

19. JIHK- u PHK-conepikaruue Bupychr.

20. KneTka nmpokapHoT u sykaproT. OCHOBHEIE PasjIHyHs.

21. buomeMOpaHBI KJIETOK — MeMOpaHHBIE JTHITH/IBL.

22. buomeMOpaHbI KIETOK — MeMOpaHHBIE GEKH.

23. TpancnoprHas GyHkuus 6uoMmeM6paH.

24. PeuentopHsle GpyHKIHE GHOMEMOpaH.

25. XapakTepHble CBOCTBa GHOMEMOpaH.

26. Ycnexu reHHO# HHKEHEPHH.

27. Bkitay MONEKyJISIpHOM GHOJIOTHH B GHOTEXHOIOTHH.
4. METOJUYECKHE MATEPUAJIbI, OIPEJAEJISIOIIUE ITPOIIEAYPhI

OLEHWBAHUS 3HAHWUM, YMEHHIA H HABBIKOB U OIIBITA AEATEJIBHOCTH,

XAPAKTEPU3YIOIHUX STAITBI ®OPMUPOBAHUSI KOMIIETEHLMIA

Kputepun olleHnBaHus 3HAHUH 00YYAIOMUXCS NPH IPOBEICHHH TECTHPOBAHHS:
Pesynbrar TecTMpOBaHMSI OLEHMBAETCS 110 IPOLEHTHON INKAIE OIEHKH. Kaxnomy
00y4JaroIeMycst peTaraeTes KOMILIEKT TECTOBBIX 3aIaHHMil U3 25 BONPOCOB:

* OT™MeTKA «OTIHYHO» — 25-22 MIPaBHJIBHBIX OTBETOB.

e OTmeTKa «xopomio» — 21-18 npaBHIBLHBIX OTBETOB.

* OTMeTKA «y/10BJIETBOPHTEILHO» — 17-13 IPaBHIIBHBIX OTBETOB.

* OTMeTKa «HEYIOBJIETBOPUTENLHO» — MeHee 13 PaBHIIbHBIX OTBETOB

KpHTepru oneHnBaHMs 3HAHUH 00YYAIOIIMXCS IPH 3aCTYIIMBAHKE COOOIIEHM Il

¢ OrmMerKa «OTJIHYHO» - 0003HAYeHa MpobeMa H 060CHOBaHA eé aKTyaJIbHOCTB; CJIeJIaH
aHalli3 PasIMYHBIX TOYEK 3PEHHS HA pacCMaTPHBAEMYIO INIPOOJIEMY M JIOTHYHO H3JI0XKEHA
COOCTBCHHAs! ITO3MIKS; CHOPMYITHPOBAHBI BBIBOJIBI, TEMA PACKPHITA [IOIHOCTEIO.

*OTMeTKa «XOpOWIO» - JONYLIEHB HEIOYETHL. B YacTHOCTH, MMEOTCS HETOYHOCTH B
M3JI0XKEHUHM MaTepHalla; OTCYTCTBYET JIOTHUECKAs T10CIIEI0BATEIBHOCTh B CYXKICHUSIX.

*OTMeTKa «YI0BJIETBOPHTE/ILHO» - TeMa OCBElIEHA JIHIIb YaCTHYHO, JIOTIYILIEHBI
(axTHyecKre OUIHOKH B CONEPKaHUU COOOIIEHHS;

*OT™MeTKa «HEy10BIETBOPHUTEILHO» - 0OHAPYKHMBAETCS CYLIECTBEHHOE HEOHMMAHHE
HpoOIEMEI HJIH COOOIIIEHHE He IPe/ICTaBICHO BOBCE.

Kpurtepun 3HaHui npy 1poBe/IcHUH 3ayera:

* OueHka «3a4TeHO» JODKHA COOTBETCTBOBATH ITapaMeTpaM JIF060i W3 TONOKHTEIbHbIX
OLCHOK (OTJIIMYHOY, «XOPOIIOY», «yAOBIETBOPHTEILHON).

*Ouenka  «He  3a4TeHO»  JOJDKHA  COOTBETCTBOBATh  IapaMeTpaM  OLEHKH
«HEYJIOBIETBOPHUTEILHOY.

*OTMeTKAa «OTJIMYHO» — BBIIOIHEHBI BCE BUIbI y4eOHOH paboThl, IIPEyCMOTpPEHHBIE
yueOHBIM 1IaHoM. OOyuaromuiics AEMOHCTPUPYET COOTBETCTBHE 3HAHWUH, YMEHHH, HABBIKOB
MPUBEJICHHBIM B TaOJMIaX MOKa3aTellsM, OIEPUPYET MPUOOPETEHHBIMH 3HAHUSMH, YMEHHSIMH,
HaBbIKaMH, MPHMCHSACT WX B CHTYAlHUsX MOBBINEHHOH CIOXKHOCTH. IIpH 3TOM MOTYT OBITH
AOMYIICHBI HETOYHOCTH, 3aTPYJHEHUS ITIPH AHAJIMTHYECKHX OlepalMsaX, IIEpeHoce 3HAHWH u
YMEHHH Ha HOBBIE, HECTAHIAPTHEIC CHTYAIHH.
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¢ OT™MeTKA «XOPOMIO» — BBHINOJHEHBI BCE BH/BI YYEOHOI paboTEl, MpelycMOTPEHHbIE
y4eOHBIM IU1aHOM. OOydHalolmuiicss TeMOHCTPHPYET COOTBETCTBUE 3HAaHUH, YMEHHH, HABBIKOB
[PUBEACHHBIM B TaO/IUIAX MOKA3aTeNAM, OLEPUPYET NPUOOPETEHHBIMHU 3HAHUSAMH, YMEHHUSIMH,
HABBIKAMH, TPHMEHSET HX B CTAHNAPTHRIX CATyauusx. [Ipm ToM MOryT GBITh JOmyIIEHsI
HE3HAUUTENLHBIE OLIMOKH, HETOYHOCTH, 3aTPyJHEHHS TPH aHATHTHYECKHX OIepanusx,
TIEPEHOCE 3HAaHUH U YMEHUH Ha HOBEIE, HECTAHAPTHBIE CHTYALHH.

* OTMeTKa «yI0BJIETBOPUTENLHO» — HE BBHIIONHEH OJMH WM Goiee BHJIOB y4eOHOI
paboThl, MPemyCMOTPEHHBIX YUYEOHBIM ILIAHOM. OOyvarommiicss IE€MOHCTPUPYET HENOJHOE
COOTBETCTBHC 3HAHHMH, yYMCHHWH, HABBHIKOB TPUBEJIEHHBEIM B TAOTHIEAX TIOKAa3aTernaMm,
AOIyCKAIOTCS 3HAYMUTENbHBIE OIIMOKH, NMPOSBIAETCS YACTHYHOE OTCYTCTBHE 3HAHMIA, YMEHHUIA,
HABBIKOB 110 sy MOKasaresiel, 00yJarolMics HCIBITEHIBAET 3HAYUTEIbHbIC 3aTPYAHEHHUs TIPH
ONICPHPOBAHNM 3HAHUAMHU U YMEHHUSIMH IIPH MX [IEPEHOCE Ha HOBBIE CHTYAIIHH.

*OT™MeTKA «HEYIOB/IETBOPHTENILHO» — HE BBHINOJHEHB BHIIbI yueOHOH paboTkl,
NpENyCMOTPEHHBIC Y4YEOHBIM IUTAHOM. IEMOHCTPHPYET HENONHOE COOTBETCTBHE 3HAHHH,
YMEHHUH, HABBIKOB IPHBE/ICHHBIM B Ta0IAuax MokasaTeneil, JOMYCKAIOTCS 3HAYHTE/IbHBIE
OLIKOKH, TIPOSIBIISCTCS OTCYTCTBHE 3HAHHIL, YMEHUI, HABBLIKOB 110 OonelmeMy psiay mokasaresei,
00yYaIOIMICA MCIBITBIBACT 3HAYUTENBHEIC 3aTPYLHCHHS IIpH OTIEPHUPOBAHUU 3HAHHSIMH H
YMEHHSIMH IIPH MX NIEPEHOCE HA HOBBIC CHTYaIlHH.

5. TOCTYIIHOCTDb U KAYECTBO OBPA30OBAHMS J1JIsI JINII C OB3

IIpi HeoOX0OMMMOCTH MHBANM/IAM H JTUIAM C OTPAHHYEHHBIME BO3MOYKHOCTSIME 3JI0POBbS
[IPEAOCTABIIAETCS OMOHHTEIBHOE BPEMSI IS IIOJTOTOBKH OTBETa Ha 3a4eTe.

Ipy mpoBenenynu mponeaypr! OLeHHBaHHUS PE3yNbTATOB OGYYEHMS MHBANMIOB U ML ©
OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSl MOTYT HCIIOJIL30BAThCA COOCTBEHHBIE TEXHUYECKUE
Cpe/cTBa.

IIpouenypa oneHHBaHHS pe3yabTaTOB OOYUCHWS MHBATHIOB M JIMI C OI'paHHYEHHBIMH
BOSMOXHOCTAMH 3[0POBbA 110 THCIHILIHHE IPEIYCMaTPHBACT NPEAOCTABICHUE HHYOPMALIHH B
(hopmax, ajanTHPOBAHHBIX K OTPAHMYEHHAM HX 3[0POBbS H BOCIIPHSATHS HHPOPMALIHH:

— B IIe4aTHOH (opMe yBeTHICHHBIM MIPU(TOM,

JLyist A1l ¢ HapYIIEHUSIMM 3PEHUS:
— B (hOpMe 3JIEKTPOHHOTO JIOKyMEHTA.

— B IICYaTHOH (opme,

Jis un ¢ HapyIeHHIMHE ¢iyxa:
— B (hopMe 3IIEKTPOHHOTIO JIOKYMEHTA.

JUiist I ¢ HAapyIIEHUAMH OIOPHO- — B IIeYaTHOM (opMme, anmapara:
JOBHUTaTEJILHOTO armapara — B (popMe 3MeKTPOHHOTO TOKYMEHTA.

[Ipu mpoBeneHMM TPOTIEYpEI OLEHUBAHUS PE3YIBTATOR OGYUEHHS WHBATHIOB H JIAL C
OTpaHUYCHHBIMH BO3MOJKHOCTSIMH 3JI0OPOBbS TI0 JHCIHMIIIMHE OOECIeYHBAET BbINOJHEHHE
CIICAYIOUNX TOTIOTHATENBHBIX TPEOOBAHHI B 3aBUCUMOCTH OT HHJMBHIYATbHBIX 0COOEHHOCTEI,
00yYaroImuXCs:

a) MHCTPYKIMs TI0 TOPS/IKY MPOBEIEHHS IPOLEAYPHl OLECHUBAHHS IIPEIOCTABIACTCA B
AoctynHo# Gpopme (YCTHO, B TUChbMEHHO#H dopme);

0) mocrynHasi GpopMa npenocTaBIeHus 3aMaHui OLEHOYHBIX Cpe/cTB (B MeYaTHOM (opMe,
B NeYaTHOH (opMe yBeNHueHHBIM WIPH(PTOM, B (HOPME 3IEKTPOHHOIO JOKYMEHTa, 3aJaHus
3aYHTBIBAIOTCS IIPEIO/IaBaTENIEM);

B) ocTynHas popMa Ipe/loCcTaBIeH s OTBETOB HA 3a/[aHHUsI (mceMeHHO Ha Gymare, HaGop
OTBETOB HAa KOMIIBIOTEPE, YCTHO).

IIpu HeobGxomumocTH M1t 06YHAIOMIUXCS ¢ OrPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS U
MHBAJMIOB  MPOLEYpa OLEHHBAHUA PpE3YNbTATOB OOYYEeHHS [0 JUCHHIUIMHE MOYKET
IPOBOAMTELCSA B HECKOJIBKO 3TAIIOB.
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[TpoBenieHne NpONEyPEl ONEHHBAHHSA DE3Y/ILTATOR OOYYCHHS HHBATHAOB M JIAL C
OTPaHHYCHHBIMH BO3MOXXHOCTAMH 370POBBA JOMYCKACTCS ¢ HCIOJIB30BAHHEM JIUCTAHIIHOHHBIX
00pa3oBaTeNLHBIX TEXHOJIOTHIA.
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AHHOTanus
pabo4eii nporpaMMbl JHCHHMIIHHDB «MoJiekyisipHast GHOJIOrHsI» (51.0.14.03)
AJIst HOArOTOBKH OakaJiaBpoB
0 HanpaBJeHH noarorosxku 06.03.01 buonorns,
npoguib «I'eHeTHKA JKHBOTHBIX)

Iens  ocBoenmss puenunIHHLL: AaTb  CTYyJEHTaM  TeOpeTHYECKHe,
MCTOLOJIOTHYECKUE M NpPaKTHYECKHe 3HAHUS O CTPYKTYpe H CBOHCTBax
Omonornyeckux MaKkpOMOJIeKyJI, Yy4acTBYOLIUX B  Pa3lIMIHBIX IIporeccax;
MEXaHHU3MaxX UX B3aUMOICHCTBHS.

MecTo aucuunIunbLl B y4eOHom muane: 51.0.14.3, obs3aTebaas YacTh,
OCBaMBaeTCs B 6 cemecTpe.

TpeGoBanusi Kk pesyabTaTam ocBoeHmus AMCUMIIHHBI: B pe3yibTaTe
OCBOCHUA TUCLUILTMHET (POPMHUPYIOTCS ClE/yFOIHe KOMITEeTeHIIHH: OIIK-3, OIIK-
5, IIK-1.

Kpatkoe conep:kanne qucuuninupr: O6BexTrBHAsS ocHOBa (bopmupoBanus
(GyHmaMenTanpHOI HAYYHOH  JTUCLIMILIMHEI «Monekynsapuas  Guosyorus»
JAKIMOYACTCA B TOM, 4TO OMONOIMS MaKpOOpraHH3Ma CKIAIBIBAETCS HA OCHOBE
OHOJIOTHM MaKPOMOJIEKY TaKKX COCJIMHEHUH, KaK OEJIKH, HYKJIEHHOBBIE KUCIIOTEL.
JMCHHIIAEA U3yYaeT CTpOeHNe PasTUYHBIX GEIKOB M HX GyHKIMYU B opranuzMe.
[TonpoGHO paccmaTpuBaroTcs Bompockl GHOCHHTE3a GelnKkom H €ro OCHOBHBIE
STanbl. Bonmemiol WHTepec BEI3bIBaeT Tema IIPHOHOB W TNPUOHOBEIX OOJIE3HEH.
PaccmarpuBaioTcss  mocnmennue  mocTmienms B HU3yYeHHH TeHOMa H
MuTOXOHpranbHo#t JIHK. OtaensHo pacemarpuBarores yacto BCTPEYaeMbI€ THIIbI
MyTallMHd, B T.4. Myrauuii ¢epmeHTOB w TOPMOHOB, (OHOPHJUISPHBIX ©
MOOYIAPHBIX GeIKOB C pacCMOTPEHMEM OTHEJIBHEIX OemkoB B opraHuzMe.
JlOCTIXKEHUS TeHHOM MHXEHEPHH U GHOTEXHOIOr MM 3aHUMAIOT OTAEJILHOE MECTO B
CTPYKTYPE TUCIHIIIUHEL

O6mas TpyroeMKocTh AHCHHIIMHBI cOCTABIsIET: 2 3aYETHBIE €UHHUIBL,
72 4aca.

Hrorosblii KOHTpO/IbL MO AHCHUMMANHE: 3a4eT.




