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1. UEJH ¥ 3AJAYH TUCLUTLIMHBI

OcHoBHAsI westb NVMCUMIUIMHBI- JaTh CTYHGHTaM TEOPETHUYECKHUE, METONONOrHUECKHe U
- PAKTUYECKHUE 3HAHUS O CTPYKTYpe M CBOMCTBaX GHONOTMYECKHX MAKPOMOJICKYJ, YHACTBYIONIMX B
Pa3IMMHEIX  NIPOLIECCAX; MEXaHM3Max HX BiamMojelicteusa. Ciofia BXOAAT CTPyKTypa GenKoB
PasIM4HOro MPOUCXOKAEHHS (TIOOYNAPHBIX ¥ GUOPHILTAPHEIX), GEPMEHTOB, MEXaHH3M peEryasiuuu
(hepMEHTATHBHOM aKTHBHOCTH, CHHTE3 MOJEKYN GENKa C y4acTHEM B HEM HYKIICUHOBBIX KHCIIOT.
CTpyKTypa HyKI€MHOBBIX KHCJIOT, OCHOBHBIE 3TANHI X CHHTE32 H y4yacTue B O6uocuHTE3e GelKa.
OcoGeHHOCTBIO MOJICKY ISIPHOM OHOJIOTHH SBISIETCS MCCTIE0BAHME CTPYKTYPEI MaKpOMOIIEKYJI B €€
cBsizu ¢ ynkumed. OcobeHHO HarmsAHO 5To mposBugeTcs B ciydae JIHK. Ompako IIpeIMEeTOM
MCCIIEJOBAHMA MOJIEKYIIAPHOH GHONOTMM SBIAIOTCS ¥ BUPYCHI, MUKPOOPTAHU3MEI, TIOMMCAXAPHIE,
TUMAJEL, KNETOYHBIE CTPYKTYPHI, 6HOMEMOpaHEl. B mpeaMer usydeHus MoJeKyJsApHON GUONOrHH
BXOZST NOCTHXEHHA TCHETHYESCKOH HIKEHEPHH, BKIIAJ MOJEKYJISIPHOH GUONIOTHH B GHOTEXHOJIOIMH.

Hapsy ¢ usyyenuem ctpoeHns u GyHKuMiA HOPMATBHEIX MAKPOMOJIEKYJL, paccMaTpHBAIOTCA
BONPOCH!  MOJIEKYIAPHON NATONOTHH, (DEPMEHTONATHH, DaslIUYHEIE THIE MYTAIUH, MNPUOHOBBIE
OonesHu.

2. ITEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMHS 1O
AUCHOHAILIMHE (MOZYJII0), COOTHECEHHBIX C IJIAHUPYEMBIMHA
PE3YJIbTATAMH OCBOEHM S OBPA3OBATEJILHOM ITPOT'PAMMABI

B PCIYNBTATE OCBOCHHS JHUCIIUITIIMHEL 06yqa1011u/1171c;[ FOTOBUTCSA K CICAYIOHIMM BHIAM
ACATCIBHOCTH, B COOTBETCTBUM ¢ 0Opa3oBaTesibHBIM cTannapToM ®I'OC BO 06.03.01 «Buonorusy.

Buael npodeccroHanbHOlM AesTensHOCTH:

HayUYHO-HUCCJICJOBATEILCKAA;

Komnerenuunn o6y4alomerocsi, popMupyembie B pe3yanTaTe 0CBOCHHS JHCIHILTHHDI
HBy‘-IeHI/IC JUCHUITITIMHBI JOJKHO C(I)OpMI/IpOBaTB CICAYHOIIIHYEC KOMITETECHLINU

a) Obwenpogpeccuonanvuile Komnemenyuu:

- criocobeH NMPHUMCHATL 3HAHWE OCHOB HBOJIIOLIMOHHON TCOPHH, HCMONB30BATE COBPEMEHHEIC
IPEACTABICHUA O CTPYKTYPHO-QYHKIMOHANBHOH OpraHM3alli FeHETHYECKOM TPOrpaMMBI JKHUBBIX
00BEKTOB U METOAEBI MOJICKYJISIpHOﬁ 6PIOJ'IOFHI/I, FeHETUKH B OHONIOTHU Pa3BUTHUA 1151 UCCICOOBAHUSA
MEXaHM3MOB OHTOTeHe3a H (uIIoreHesa B mpodeccHoHanbHOM AestensrocTH (OTTK-3);

OIIK-3.1. Ilpumensiem suanue OCHO8 360MOYUOHHOT Meopun ONsl OYeHKu YDOBHS CMPYKIMYPHOU U OYHKYUOHANLHOT]
opzanusayuu GuONO2UYECKUX 06EKMOE 8 NPOGECCUOHANLHON DeTMEnbHOCII

OIIK-3.2. Henonvsyem 6 npogheccuonansvoti OeamensHocmu cospementblLe npedcmagnenus. CmpyKmypHo-
PYHKYUOHANLHOT OP2ANUBAYUY 2eHEMULECKO20 ANNAPAMA KNEMKY U PEanU3aYUN 2CHEMULECK Ol npozpammol
Jcusvrx 06vexmos

OIIK-3.3. Ilpumensiem mMemoOsl MOREKYAAPHON GUONOZUU, 2eHemuKY U GUOROZUU pazeumus ONA UCCIe008aHUA
HANpAGIEHUs PE3YNbMAMO8 U MEXAHUIMOG U OHMO- U PUAO2CHE3A 6 NPOpECCUOHATLHOT desmensHocmu

- CIIocobeH IIPUMEHATE B HpO(I)eCCI/IOHaJILHOﬁ ACATENBHOCTH COBPEMEHHEBIE npeaAcCTaBICHUA 06
OCHOBaxX OHOTEXHOIOTMYECKHX u GHOMC,IIHHPIHCKHX IPOU3BOACTB, T¢HHOH HHXCHCPHH,
HaHOOMOTEXHONOTUH, MONEKY IIPHOTro Moaeuposanus (OITK-5);

OIK-5.1. IIpumensiem 6 npogheccuonanstoti OesmensHoOCm CoBpementble npeOCmasnenuss 0 BUOMEXHORO02ULECKUX
u buOMeOUYUHCKUX RPOUZBOOCIEAX.

OIIK-5.2. Ilpumensiem & npogeccuonanvHol desmensHocmu cospemennvie npeocmasnenus o6 OCHOBAX 2eHHOT
UHMCEHEPUY, HAHOBUOMEXHONOZUU, MOREKYIAPHOZO MOOENUPOBAHUS

6) Ilpogpeccuonanvhsie komnemenyuu:

- CHOCOOHOCTh  BKCILTyaTHPOBAaTh COBPEMEHHYIO anmapaTtypy W obopynoBanue s

BBITIOJIHEHUA HAYYHO-HCCNIEAOBATEALCKUX TMOJEBEIX H J'Ia60paT0pHLIX OHOJIOrMUECKHX pa60T

(IIK-1).

IIK-1.1 Ilpumensem & ceoeii OeAmenvHOCMU AHANUMUYECKOE nabopamoproe 0bopydosanue; cpedcmea
BUINUCAUMENLHOT MEXHUKY, KOMMYHUKAYUY U CEA3U;
HK-1.2. Ilposodum nabopamopuvie uccredoeanus, 3ameps, AHATUIbL OMOBPAHHLIX NPUPOOHLIX  06pa3Y0s;
pabomamby na ananumuveckom 1a6opamopHom 060pyO0BaHUY; UCROTLI0EAMD ABMOMAIMUIUPOBAHHBIE CUCTIEMbL
KOHMPONs IKOROZUMECKO20 COCMOAHUS. MEPPUMOPLI.



3. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OHOII

Jucnummaa 51.0.14.03 «MonexynsapHas OGHONOTHS» SBIACTCS AUCLUIUIMHON 6a30BOH
gacTd (eIepaTbHOrO TOCYJApPCTBEHHOTO 00pa3zoBaTeNLHOrO CTaHAapTa BHICIIETO 00pa3oBaHUS
no HanpaBieHnro mnoarotoBku 06.03.01 «buonorus» (ypoBeHb BEHICIIETO OOpa3OBaHHA
OakayaBpHar).

OcBauBaetcs B 6 ceMecTpe.

[lpu o6ydeHMH AUCIMIIHHE «MOJEKYIIpHAs OHONOTHS» HCIONB3YIOTCS 3HAHMA |
HABBIKM, [OJNyYeHHBIE CTYJCHTAMH IIPH OCBOCHHH JAWCHUIUINH, OpraHmdeckas XHMHS,
dusuyeckas H KOJUIOUIHAT XUMHS, bHonorngeckas XuMus U I ¢HeTHKa.

Taxxe «MonekynsapHas Ouolorus» cBsi3aHa ¢ TaKMMHK JUCIUILUIMHAMHE, KaKk Beenenue B
ouorexHonoruio, [Tnmepas buorexunonorus, ['eHHas HmxKeHeprd U 6noTexHosnorus, Gu3nueckas
H KOJUIOUAHAS XuMUsi, MareMaTiuka H MareMaTHdeckde MeToabl B Ononorun, Mudopmaruka u
COBpeMeHHEIe HHGOpPMaMOHHBIE TexHoyorun, Ousmkxa, Mukpobuosorus, Bupycomorus,
NmmyHONOr M.

4. OBBEM JUCHUILIMHBI “MOJIEKYJISIPHAS BUOJIOT'AA”

Bup yue6noii padorsi Beero gacos | CeMg TP
AyIHMTOpHBIE 3aHATHSA (BCET0) 28 28
B Tom umcne: _ - -
Jlexiuy, B TOM YACIIC HHTEPAKTUBHEIE (POPMEL 14 14
[Mpaktuyeckue 3austus (I13), B ToMm ducne 14 : 14
HHTEPAaKTUBHBIE (DOPMEI, U3 HUX B
[IpakTuueckas TOATOTOBKA 2 2
CamocrosiTeJbHast paboTa (Bcero) ‘ 4 44
Bu mpoMexXyTodHOM aTTecTaluu (3a4eT, SK3aMEH) 3auer 3awer
O0mas TpyA0eMKOCTh Yachl / 3a4eTHBIC ' 72/2 7272
€IHHHIbI ]
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHHA JJI5
CAMOCTOSATEJbHOU PABOTBI OBYHYAKOIIIUXCHA 110 AUCHUILIUHE

6.1. MeToauuecKne yKazaHus JJI51 CAMOCTOATENbLHON paGoThI

baxenosa, U.A. OcrHoBbl MoneKynapHo#t Ouomnoruu. Teopus u npaxThka [JneKTpoHHEIH pecype] : yuebHoe
nocobue / U.A. baxenosa, T.A. Ky3nerosa. — Onextpon. aan. — Cankr-IletrepOypr : Jlans, 2018. — 140
¢. — Pexxum moctyna: https://e.lanbook.com/book/99204. — 3ari1. ¢ sxpana. (mata obpaimenus: 24.06.2024)
YueGHO-MeToARYECKOe TIOCOGHE 10 OPraHHM3aIMH CAMOCTOSTENbHOM paGoTl CTyEHTOB M0 HAIIPaBJICHHAM
noaroToBk, peanusyemeiM B CIIOIABM [OnektponHsiii pecype] / A.A. Cyxunun [u ap.]; CIIGTABM —
CII6.: U3n-so CII6I'ABM, 2018. — 67 c. — Pexxum goctyna: https://ebs.spbguvm.ru/MarcWeb2/Default.asp
(mata obpainenus: 24.06.2024)

6.2. JIutepaTypa s caMOCTOATEILHOH paGoThbl

. Kapnenko, JLIO. Knunudeckasd >HAOKpUHONOTMS [ONeKTpoHHBIM pecypc] : ydebHoe mocobue / JLIO.
Kapnenko, C.B. Bacunbepa, A.A. baxra — Onexrpon. gan. — Cankr-Tlerep6ypr : CIIGTABM, 2018. —
126 ¢.— Pesxum moctyma: https://e.lanbook.com/book/121306. — 3arn. ¢ oxpana. (mata ofpamieHus:
24.,06.2024)

. Kaprnienko, JLIO. CrnenrniaBel pU3H4ECKHX H XUMHYECKHX HayK [DeKTpoHHbIMA pecypce] : ydeGHOe nocobue /
JLIO. Kapnenko, A.A. baxra, K.II. Kunapesckas, ILA. Ilonucrosckas. — DnektpoH. gaH. — CaHKT-
[TetepOypr : CIIGI'ABM, 2019. — 67 ¢. — Pesxxum mocryna: https://e.lanbook.com/book/121320. — 3arn. ¢
3KpaHa. (aara obpawenus: 24.06.2024)

. Kpurep, O.B. MonekyispHas Ouosnorus [DnexTpoHHsiii pecype] @ yuebHoe nocobue / O.B. Kpurep, C.A.
Cyxux, 0.0. babuu [u ap.]. — Onekrpon. nan. — Kemeporo : KemI'V, 2017. — 93 ¢. — Peskum focTyna:
https://e.lanbook.com/book/103922. — 3ari1. ¢ sxpana. (nata obpamenus: 24.06.2024)

. Kysnenor, B.B. MonekynsapHo-reHeTHIeCKHe H GHOXWMHYECKHE METOJbl B COBPEMEHHOH OHOIOrHM
pacrenuii [OnexTpoHHEIH pecype] : yue6HOe nocobue / B.B. Kysueuos, B.B. Kysneros, I.A. Pomanos. —
OnektpoH. maH. — Mocksa : Jlaboparopus sHamui, 2015, — 498 c¢. — Pexum pocTyna:
https://e.lanbook.com/book/66252. — 3aru1. ¢ skpana. (nata o6paiienuns: 24.06.2024)

7. IEPEYEHB OCHOBHO# M JONTOJTHATEJLHOM JIMTEPATYPBI, HEOBXOUMO¥ JIJISI
OCBOEHUA TNCITMILJIMHBI

a) OcHoBHas aATEpaTypa:

Monekynspnas 6uonorus / JI. 0. Kapnenko. A. A. Baxta. A. Y. Kosuibina [m ap.] : Kapnenko JLIO.. BaxTa

AA.. Kosuuwia A.M., Banvikuna A.B.. Jlvinenuna O.A.. — Cankr-TletepGypr : Cankr-IlerepOyprekuii

rOCY/IaPCTBEHHBIN YHUBEPCUTET BETEPUHAPHON MeuLMHbL. 2020. — 240 c.

baxxenosa, M.A. OcHoBBI MoJieKyIsipHOH Guonoruu. Teopus u npakTuka [OMeKTpOHHSIA pecype] : yueOHOe

nocobue / U.A. baxxenosa, T.A. Ky3nenoBa. — OnekrpoH. gan. — Canxkr-Iletep6ypr : Jlans, 2018. — 140

¢. — Pexxum poctyna: https://e.lanbook.com/book/99204. — 3arn. ¢ skpaHa. (nara obpamenus: 24.06.2024)

6) lonoJHETEILHAS JTUTEPATYPA:

Kapnenxo, JLIO. KnuHuueckas sHIOKpHHONOTHS [DnekrpoHHbIl pecypc] : yueGHoe mocobue / JLIO.

Kapnienko, C.B. Bacwnsesa, A.A. baxta — OnekrpoH. nan. — Caunkr-TlerepGypr : CIIGTABM, 2018. —

126 ¢.— Pexum moctyma: https://e.lanbook.com/book/121306. — 3arn. ¢ skpaHa. (mara oGpamenus:

24.06.2024)

Kapnienko, JLIO. Cnenrnassl pu3HuecKuX U XUMUYECKHX Hayk [DIeKTpoHHBIIH pecype] : yaebHOe nmocobue /

JLIO. Kapnenko, A.A. baxra, K.II. Kunapesckas, ILA. IlomucroBckas. — DnexktpoH. aaH. — CaHKT-

ITetep6ypr : CIToI'ABM, 2019. — 67 ¢. — Pexum goctymna: https://e.lanbook.com/book/121320. — 3aru. ¢

sxpaHa. (nata obpawmenus: 24.06.2024)

Kpurep, O.B. MonekynapHas Guonorus [DneKTpoHHBIH pecype] : yuebnoe nocobue / O.B. Kpurep, C.A.

Cyxux, O0.0. ba6u4 [u ap.]. — Onexrpon. naH. — Kemeposo : KemI'V, 2017. — 93 ¢. — Pesxxum noctyma:

https://e.lanbook.com/book/103922. — 3aru. ¢ skpana. (nara obpawmenus: 24.06.2024)

. Kysnenos, B.B. MonekynapHo-reHeTHYeCKHe M OHOXWMHYECKHE METOIbl B COBPEMEHHOM OHOJOrHMH

pacTenmi [OneKTpoHHBIH pecype] @ yuebHoe nocobue / B.B. Kysueuos, B.B. Ky3uenos, I'.A. PoManoB. —

OnekTpoH. gaH. — Mocksa : Jlabopatopus 3Hammii, 2015. — 498 c¢. — Pexum pmocryna:

https://e.lanbook.com/book/66252. — 3aru. ¢ sxpana. (gata obpauenus: 24.06.2024)




8. NEPEYEHb PECYPCOB HHO®OPMAIIMOHHO-TEJEKOMMYHHUKAIIMOHHON
CETH «MHTEPHET», HEOBXOAUMBIX J1JIsI OCBOEHMS JUCITUILIMHLBI

JInd TOArOTOBKH K JIEKIMOHHBEIM H IPAaKkTUYECKHAM 3aHATHAM ¥  BBIIOJHEHHS
CaMOCTOATENBHOM paboTEI CTYIEHTEI MOTYT MCIIOJIB30BATH CleAyIolre MaTepHeT-pecypesr:
https://meduniver.com — MeauimHacKuit HHGOPMAHOHHBI CailT
1. https://meduniver.com — MenutuacKuii HHGOPMAITMOHHBIN CalT
2. https://www.twirpx.com — Bce qusa crynenTa

JNeKTPOHHO-0HOIMOTEUHEIE CHCTEMBI:
I9BC «CIIBI'YBM»
ObC «M3narenscTBo «JIaHBY
ObC «KoHCYIBTaHT CTVIEHTaY
CrpaBouHo-npapoBag cucrema «Koncviasrantl Imrocy
Yrusepcurerckas uHbopmanmonHas cucrema «POCCHU Sy
[TonHoTekcToBas 6aza nanaex POLPRED.COM
Hayynas snekrpounnas 6ubmuorexa ELIBRARY.RU
Poccniickas Hayunas CeTh

9. QJnexkTpoHHO-OMGIHMOTEYHAas cuctema I1Qlib

10. baza naHHBIX MeJK/IyHAPO/IHBIX HH/IEKCOB HayyHOTO LATHpoBaHus WebofScience

11. TlomHOTEKCTOBAs MEXIUCIUILIMHAPHAS 0a3a JAaHHBIX IO CEJIBCKOXO3AMCTBEHHBIM M
skomorayeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

12. DnexTpoHHEIE KHHUTH W3/1aTeIbCTBa «IIpocnext Hayxu»
http://prospektnauki.ru/ebooks/

13. Komnexkmuss «Cenbckoe XossiicTBo. Bertepmuapms» wmsnarensctea  «KBazpo»
http://www.iprbookshop.ru/586.html

NI RN~

9. METOJJUYECKHE YKA3AHUS JJIS1 OBYYAIOIIUXCS
ITO OCBOEHUIO JUCITAILJINHBI
Meromuueckne pekoMEHTANMH JJIS CTYHCHTOB — 3T0 KOMIUIEKC pPEKOMEHJAUHH H
pasbACHEHHH, IO3BOJLIIOIMX CTYAEHTY ONTHMAIBHBIM O0pa3oM OpraHM30BaTh IPOIECC
HM3YYECHHS JAHHOW AMCIMIIINHEL
Conepxanue METOIHYESCKHX PEKOMEHIAUMH, KaK IPABHIIO, MOKET BKIIIOYATH:

* CoBeTBl IO IJIAHMPOBAHHMIO M OPTaHM3AIMH BPEMEHW, HEOOXOIUMOTO HA H3ydJeHHE
AACIMIUIAHEL. OnucaHde IOCTeJOBaTeNbHOCTH NEHCTBHI CTyAeHTa, HMIIM «CLeHapHit
H3yYEHUS TUCIUIUIHNHEDS.

Y1IpeHHee BpeMs SBJIETCS CaMBIM IUIOJOTBOPHBEIM Ul yueOHoM pabotsl (¢ 8-14 wacos),
3aTeM nocneobenenHoe Bpems (c16-19 uacoB) m Beuepnee Bpems (¢ 20-24 uacop). Cambrit
TPYJAHBIH MaTepHal PeKOMEHAYeTCs K M3YUCHHIO B Hadajle KaXAOrO0 BPEMEHHOTO HHTEPBANA
nocne otaeixa. Yepes 1.5 gaca paGorel HeobxommM mepepsB (10-15 MmumyT), 49epes 4 waca
palGoThl mepephIB JIOJDKEH COCTaBIATh | dac. YacTbio HAaydHON OpraHM3allMH TPYJa SBIICTCH
OBJIaJICHAE TEXHUKO#H yMCTBEHHOIO TpyAa. B HOpME CTYIEHT HOJDKEH YAENSTh YIEHHIO OKoIo 10
4acoB B JieHb (6 9acoB B BYy3e, 4 yaca — J0Ma).

e Pexomenmanuu no paboTe HaJ TEKIMOHHBIM MaTepHATIOM

IIpu DOATOTOBKE K JIEKIHH CTYIEHTY PEKOMEHYETCS:

1) IpOCMOTPETH 3aNKCH TPEeMIECTBYIOMEH TEKIMH U BOCCTAHOBHTL B IIAMATH paHee
HM3Y4YEHHBIH MaTepHa;

2) mOJIE3HO IPOCMOTPETh U NIPEACTOSINMI MaTepras Oy ayIel TeKIiH;

3) ecnu 3amana camoCTOSATENbHAS MPOPabOTKa OTAEIBHBIX (HYPATMEHTOB TeMB! HPOLLIOH
JIEKIIMH, TO €€ HaJl0 BBITOJHATE HE OTKIANBIBAL,;

4) ICHXONOTHYECKH HACTPOUTHCA Ha JIEKIHIO.



Jrta paboTa BKIOYaeT JBa OCHOBHBIX OTama: KOHCIEKTHPOBAHHE JIEKIMH W
MOCIEAYIOMYIO padoTy Hajl JEKIIMOHHBIM MaTepHAJIOM.

Ilon KOHCHEKTHPOBaHMEM MOAPA3yMEBAIOT COCTABJIICHWE KOHCIEKTA, T.€. KPATKOro
OHCEMEHHOTO M3JIOKEHUS COINEPXKAHMA Yero-THO0 (YCTHOTO BBICTYIUIEHHS — peuH, JIEKIIHH,
JIOKJI&/1a | T.I1. HJIM IECbMEHHOTO HCTOYHHUKA — JIOKYMEHTA, CTAThH, KHUTH H T.IL.).

Meronuka paGoTHI TpH KOHCHEKTHPOBAHHMH YCTHBIX BBICTYIUICHHM 3HAYHTEIBHO
OTIIMYACTCS OT METOAUKH pabOTHI IIPH KOHCTIEKTUPOBAHHH ITUCHMEHHBIX NCTOYHHUKOB.

KoHcnekTupys DHCEMEHHBIE MCTOYHHKH, CTYAEHT MMEET BO3MOXKHOCTH HEOJHOKDPATHO
MPOYUTATh HYKHBIA OTPBIBOK TEKCTa, MOPA3MBICIUTH Hall HHUM, BBIOEIHTH OCHOBHBIC MBICIH
aBTOpa, KpaTko chOpMynIHpoBaTh HX, a 3aTeM 3amucarh. lIpM HEOOXOAHMOCTH OH MOXKET
OTMETHTHL UM CBOE OTHOLIEHHE K 3TOM Touke 3peHHd. Ciymas ke JEeKIHUIO, CTYJCHT OOINBIIyIO
9acTh KOMIUIEKCA YKa3aHHBIX BbIIe paboT IOJDKEH OTKIIanbIBaTh Ha APYroe BpeMsi, CTPEMSICh
HCII0JIE30BATh KXIAYI0O MUHYTY Ha 3alliCh JICKIHH, a HE Ha €€ OCMBICIIEHUE — JJIS 3TOTO YXKe He
ocraercsa BpeMeHH. [lo3ToMy HpH KOHCHEKTHPOBAaHHUH JIEKIIHH PEKOMEHIIyeTCS Ha KaKIOoH
CTpaHMIIe OTIAENIATH IOJIA AJIS IIOCHEeIYIOMUX 3aluceld B JONOJHEHHE K KOHCIIEKTY.

3anucaB JIGKIOUIO HJIM COCTaBUB €€ KOHCIEKT, HE CIEIYET OCTaBIATh paloTy Han
NEKIUOHHBIM MAaTE€pHaIoOM A0 Hadaiga IOJArOTOBKH K 3adeTy. HyxXHO Ipoienarh Kak MOXKHO
paspIie Ty paboTy, KOTOpas COIPOBOXAAeT KOHCIEKTHPOBAHHE IUCHMEHHBIX HCTOYHHKOB M
KOTODPYIO HE YIAJIOCh CJIeNaTh BO BPpeMs 3allUCH JIEKIUY, - IIPOYECTh CBOU 3alicH, pacmuadpoBan
OT/EJIBHBIE COKPAICHHS], IPOaHATN3UPOBATh TEKCT, YCTAHOBUTE JIOTHYECKHE CBS3M MEXKIY €ro
3JIEMEHTAMH, B Psfie CIydaeB IIOKa3aTh MX Ipa@uyecKH, BBIICIUTE IJaBHBIE MBICIH, OTMETHTH
BOMpPOCHI, TpeOylomue [ONOJIHUTEILHOH 00paboTKM, B  YacTHOCTH, KOHCYJIbTAIlHU
npenogaBaTelis.

IIpu paboTe Hax TEKCTOM JISKIIHU CTYACHTY HeoOX0quMo o0paTuTh 0co00e BHEMaHHUE Ha
IpoONeMHBIE BOIPOCHL, ITOCTABICHHEIC MPEIo/iaBaTelieM NpPH YTEHHH JIEKIHMH, & TAKXKe Ha €ro
3a0aHAA U PEKOMEHIalHH.

Jig Kaxmol JeKIHH, NPaKkTHHECKOTo 3aHATHS W JadopaTopHO paboThl NMPHBOASTCS
HOMEp, TeMa, IepedeHb paccMaTpHBacMBIX BONPOCOB, OOBEM B dYacaX W CCHUIKH Ha
pPEKOMEHAYEMYIO TuTepaTypy. s 3aHATHH, TPOBOJMMBEIX B MHTEPAKTHBHEIX (opMax, JTOJKHA
YKa3BIBAThCA MX OpraHU3alMoHHas GopMa: KOMIBIOTEpHAsS CUMYJISIUS, JIEJI0Bas WJIH poJieBas
urpa, pa30op KOHKpPETHOM CUTyalluH U T.1I.

» PexomeHjanuu 0o NOATOTOBKE K IPAKTHYECKUM 3aHITHUIM

IMpaxTHyeckue (CeMUHAPCKUE) 3aHATHS COCTABILIIOT BAXKHYIO YacTh NPOGeCcCHOHATHHOM
HOJATOTOBKH CTyAeHTOB. OCHOBHAS IIeNIb IPOBEICHUS IIPAKTUYCCKUX (CEMHHAPCKHMX) 3aHSATHH -
(bopMHUpOBaHHE y CTYOCHTOB aHAUTHYECKOTO, TBOPYECKOTO MBIIUICHHS IYTEM MPHOOPETEHHS
[IPaKTUYECKUX HABBIKOB. TaK ke IpakTHUECKUE 3aHATHS MPOBOIITCS C IENBIO YIIyOJIeHHS U
3aKpellyICHUs 3HAHWH, IONYYEHHBIX Ha JIEKIHSX U B IPOLECCE CAMOCTOSTENbHON paGoThl HaJ
HOPMAaTHBHEIMH JOKYMEHTaMHM, y4eOHOM M HaydHo#l imrTeparypod. Ilpm moaroroBke k
IPaKTHYECKOMY 3aHSTHMIO IS CTYA€HTOB HEOOXOMUMO M3YUUTH WM HOBTOPUTH TCOPCTHUESCKHUM
MaTepHal IO 33JJaHHOMN TeMe.

IIpu noAroToBKe K NPaKTUYECKOMY 3aHATHIO CTYACHTY PCKOMEHAYETCS IPHICPXKUBATHCH
CJIEAAYIOLIETO aNTrOpHUTMa,;

1) O3HaKOMHUTCS C IUTAHOM IPEACTOSIIETO 3aHATHS,

2) mnpopaboTaTh JIHUTEpaTypHBIE HCTOYHHKH, KOTOpPBIE ObLIM pPEKOMEHIOBAaHbI H
O3HAKOMHUTECS C BBOJAHBIMHU 3aMEYaHHAMH K COOTBETCTRYIOUINM pa3zeiiaM.

Mertoapueckue yka3aHuS K MPaKTHIECKUM (CEMHHAPCKHM) 3aHATHAM IO JHUCHUIIIHHE
Hapsany ¢ pabouell mporpammoii u rpa¢pukoM yueOHOro mporuecca OTHOCATCS K METOIHYECKHM
JOKYMEHTaM, OIIPpESIIOINNM YPOBEHb OpraHH3allii H kKavecTBa 00pa3oBaTenbHOTO MPoIecca.

ConepkaHue MpaKTHYECKUX (CEMUHAPCKUX) 3aHATHH (UKCHPYETCS B pabounx yueOHBIX
[IporpaMMax JMCLMILIHH B paszenax «llepedeHp TeM NpakTUUECKUX (CEMHHAPCKHX) 3aHATHE.

Baxneiimeit coctaBusromeit mo6oi GopMEI MPAKTHUECKUX 3aHATHI ABIAIOTCH 3a0aHHS.
OcHOBa B 3aJaHHH - IIPUMEpP, KOTOPHIH pa3dupaeTcs ¢ MO3UIMH TEOPHH, PAa3BHTON B JICKIIHWH.
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Kaxk npaBuio, ocHOBHOE BHHMaHHE yJeiseTcsa (GopMIpOBaHUIO KOHKPETHEIX YMEHHH, HABBIKOB,
YTO W OIpEAeAeT COACpXaHHE AEATCIBHOCTH CTYyIEHTOB - peEIleHHe 3ajaad, JabopaTopHBIE
paboThl, YTOYHEHHE KaTeropuii M MOHATHH HAyKH, SABJISIOIMUXCS NPEANOChUIKOH IpaBHIIBHOTO
MBIIUIEHHS B PEYH.

[IpakTryeckre (CEeMUHAPCKNE) 3aHATH BEITIONHSIOT CIIEYIOIIUE 3a1a491:

- CTUMYJHPYIOT peryjspHOe H3ydYeHHEe pEKOMEHIYEMOH JIMTepaTyphl, & TaKKe
BHUMATEIbHOE OTHOILIEHHUE K JIEKIIHOHHOMY KypCY;

- 3aKpeIIAIOT 3HaHWA, IOIyYEeHHBIE B IpoIecce JIEKIMOHHOTO OOyuYeHHS W
CaMOCTOATENbHOM paboThl HAZ TUTEPaTyPOii;

- pacoupsroT 00BEM NMPOPECCHOHANBPHO 3HAYNMbIX 3HAHWH, YMEHNI, HaBBIKOB;

- IO3BOJIIOT IPOBEPUTH MPABHIIBHOCTE PAaHEE NIOMYYEHHBIX 3HAHUH;

- IPUBHBAIOT HABBIKH CaMOCTOSTEIBHOIO MBIILIEHHUS, YCTHOTO BBICTYILICHHS;

- c10coOCTBYIOT CBOOOJHOMY ONEPUPOBAHUIO TEPMUHOJIOTHEH;

- TPEeIOCTABIAIOT IIPENONAaBaTeNi0 BO3MOXHOCTh CHCTEMaTHYeCKH KOHTPOJIMPOBATh
YPOBEHB CaMOCTOATENBHOM PaboTHI CTyICHTOB. '

Metoauueckrue yKazaHHSA K NPAaKTHYECKUM (CEMUHAPCKUM) 3aHATHAM [0 JHCIUILIMHE
JOJDKHEI OBITH OPHEHTHPOBAHBI HAa COBPEMEHHBIE YCIOBUS XO3sHCTBOBaHHS, ACHCTBYIOIIHE
HOpPMaTHUBHbBIE JOKYMEHTHI, I€pe/IOBbIE TEXHONOTHH, Ha IIOCHCOHUE JOCTH)KECHUS HAyKH,
TEXHWKHU H NPaKTHKH, HA COBpEMEHHBIE TIPe/ICTABIIEHNU O TeX WJIM MHBIX SBICHHUAX, H3y4aeMOH
JEHCTBUTENLHOCTH.

* Pexomenpanuu 1o pabote c JIuTEpaTypoi.

PaGoTa ¢ nutepaTypoif BaXXHBIH 3Tal CaMOCTOSITENBHOH pabOTBI CTYAEHTA 110 OCBOCHHMIO
IIpeaMeTa, CIIOCOOCTBYIOIUN HE TONBKO 3aKpEIUIEHHIO 3HAHHWH, HO M PaCIIUPEHHIO Kpyrosopa,
YMCTBEHHBIX CIIOCOOHOCTEH, MaMATH, YMEHHMIO MBICIHTh, H3JlaraTe M MOATBEPXIATh CBOH
THIOTe3bl M Haen. Kpome Toro, pa3BHBAaIOTCS HABBIKM HaydHO-HCCIENOBATENbCKOH paboTHI,
HeoOXo/IMMEIE B anbHelmel npodeccuoHaTbHOM NeATeTBHOCTH.

[IpucTynass K HM3Y4YeHMIO JIMTEpAaTyphl 1O TeMe, HeOOXOOHMO COCTaBIATh KOHCIIEKTEHI,
BBHIMHCKY, 3aMeTKH. KOHCIEKTHPOBaTh B 00A3aTENbHOM IMOPAIKE CIEOYET TPyl TEOPETHKOB,
KOTOPBIE MO3BOJSIOT OCMBICITHTh TEOPETHUeCKHi 6a3uc ncciemoBaHus. B oCTalbHOM MOXHO
OTPaHUYHUTHCH BBIMHCKAMH W3 M3YYEHHBIX HCTOYHHAKOB. Bce BBIMHCKH, IUTATHl 0013aTENBHO
JIOJDKHBI HMETh TOYHBIN «0OpaTHBIi ajgpec» (aBTOp, Ha3BaHKUE pabOTHI, roJ U3NaHUA, CTPAHHIA K
T.J1.). JKenarenpHO HamucaTh COKpAIEHHOE Ha3BaHUE BOIPOCa, K KOTOPOMY OTHOCHTCS BBHIIHCKA
i 1urata. Kpome TOro, HEOOXOAMMO HAYYHTBCS Cpa3y XK€ COCTaBIATH KapTOTEKY
CHEeNMAIFHON JIUTepaTyphl U MyOauKaluid UCTOYHHKOB, KaK NPEUIOKCHHBIX IIPENOJaBaTelieM,
TaK W BBMBJIEHHEIX CaMOCTOATENBHO, a Takke oOpaTuTbes K OuOmHOrpadmuecKuM
CIIPaBOYHHKAM, JICTOINHCH JKYPHANBLHBIX CTaTel, KHYDKHOM JIeTONHCH, pedepaTHBHBIM
KypHartaM. [Ipu 3TOM myOIWKamMH HWCTOYHHUKOB (CTarel, Ha3BaHWA KHUI H T.[.) IIHCaTh Ha
OTAENBHBIX  KapTOYKaxX, 3alloNHATH  KOTOpPHEIC  HEOOXOJMMO  COTJIACHO  IIpaBHIIaM
oubnuorpaduueckoro onucanus (pamMuiIusd, HMHUIMAILl aBTOpa, HazBaHuMe paboTel. Mecto
U3JaHUS, M3AATeNhbCTBO, TOJ W3/IaHUS, KOJWYECTBO CTPAHUI[, a JUId >KYpHAJIBHBIX CTaTed —
Ha3BaHHE >XypHajJa, TOA HW3IaHWs, HOMepa crpaHmn). Ha kaxkmoll kaprodke nenecooOpasHO
(UKCHPOBATh MEICIB aBTOpPAa KHMIHM WM (aKT U3 3TOH KHUTH JMIOb 110 OJHOMY KOHKPETHOMY
Bompocy. Eciu B pabore, maxe B ToM ke a03aue miu Qpase, COAEpKaTcs €me CyKACHUS WiIH
(akTel 110 APYTOMY BOIIPOCY, TO HX CJIEAYyeT BRITHUCHIBATE Ha OTACIBHYIO KapTouky. M3noxeHnue
JIOJIKHO OBITH CKAThIM, TOYHBIM, 6€3 cyOBeKTHBHEIX orleHOK. Ha 060poTHOI cTOpoHE KapTOUuKu
MOHO Jienath cOOCTBEHHBIE 3aMETKH O JaHHOW KHUTE WIH CTaThe, e COJEPXKaHHH, CTPYKTYpE,
0 TOM, Ha KaKMX UCTOYHMKAX OHa HallUCaHa | Ip.

* PazpscHeHns 1no moBoxy paloThl ¢ KOHTPOJBHO-TECTOBBIMH MaTe€pHallaMH II0 Kypcy,
PEKOMEHJAIUH 110 BBIIOTHECHUIO JOMAIIHUX 3aJaHHH.

TectupoBaHue — 3TO0 MpoBepKa, KOTOpas IO3BOJIAET OMNPEAEIHTh: COOTBETCTBYET IIH
peaIbHOE MOBEJECHUE MPOrpaMMBbl OKUIAAEMOMY, BBIIOJIHUB CHELHANBHO IONOOpaHHBI Habop
TeCTOB. T€CT — 3TO BHINOJHEHHWE ONpeNeIeHHBIX YCIOBHM H JEHCTBHI, HEOOXOAUMBIX AT
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IPOBEPKH PaGoTHI TecTHpyeMol (yHKIMH Wik e€ yacTh. Ha KaxXIeii BOIpOC IO THCIUILIHHE
HEOOXOIMMO TIPaBUIIFHO OTBETHTH, BEIOpAB OJIMH BapHaHT.

10. BOCIIUTATEJ/IbHASI PABOTA

B paMKax pealu3alMd JUCHHIUIMHBL T[POBOJMTCS BOCIHUTaTeNbHas paboTa s
dopMEpOBaHHS COBPEMEHHOTO HAyYHOTO MHPOBO33PEHHS M CHCTEMBI 0a30BBIX IIEHHOCTEH,
(bopMIpOBaHMS W Pa3BUTHA TyXOBHO-HPABCTBEHHBIX, I'PAX/IaHCKO-TIATPHOTHYECKHX ICHHOCTEH,
CHCTEMBI 3CTETHYECKHX M OTHUCCKHUX 3HAHWH U HEHHOCTEH, YCTAHOBOK TOJIEPAHTHOIO CO3HAHUS
B oOmecTBe, (OpMHpPOBAHHS Yy CTYISHTOB NOTPEGHOCTH K TPyJdy KaK I[IEPBOM KXH3HCHHOU
HeOOXOMMMOCTH, BBICIIEH IIEHHOCTH M TJIABHOMY CIIOCO0Y JOCTHKEHMS JKH3HEHHOIO YCIIEXa,
JUIs1 OCO3HAHMS COIMAIBHOM 3HAYMMOCTH CBoek Oymymel nmpodeccun.

11. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTIOJIb3YEMbBIX ITPA
OCYHIECTBJIEHUHA OBPA3OBATEJ/IBHOI'O ITPOIIECCA

11.1. MadopManoHHBIC TEXHOJIOIHH
B y4eGHOM Ipolnecce 1Mo JUCIUILTHHE IPEAyCMOTPEHO UCIIOIb30BaHkEe HHPOPMAIHOHHEX
TEXHOJIOTHH:

*  BCICHME MPAKTHYECKUX 3aHATHI C HCIO0IBE30BAHHEM MYIIETHMEINA,;

* HHTEPAKTHBHLIE TEXHOJOTHH (IIPOBEJCHUE IUAJOIOB, KOIUIEKTHBHOE OOCYXKICHHE
pasIMYHBIX IIOAXONOB K pEIICHWI0 TOM WM HHOH yd4eOHO-mpodiecCHOHANLHOM
3aa4H );

*  B3aMMOJCHCTBHE C 00yUAIOIMUMHECS IIOCPEACTBOM 3JIEKTPOHHOM IIOYTEHI,

» coBMecTHad paGora B ONEKTPOHHOH HH(POPMAIOHHO-00pPAa30BATENbHON Cpele
CII6T'YBM: hitps://lk.spbeuvm.ru/login/index.php

11.2. IIporpammHoe ofecrieueHne

Ilepedennb JANEH3HOHHOr0 H CBOGOIHO PACIPOCTPAHAEMOTr0 NIPOrPAMMHOr0 obecnedeHus,
B TOM 4HCJIe 0Te9eCTBEHHOI0 NPOH3BOACTBA

Ne HasBanue peKOMEHIAYEMBIX 10 pa3fienaM K JInnensus
0/ TeMaM [IPOrpaMMBI TEXHHYECKUX H
_ KOMITBIOTEPHEIX CPEACTB 00yUEHHS
L1 MS PowerPoint 67580828
2 LibreOffice csoboanoe I10 |
3 OC Anpt O6pasopanue 8 AA0.0022.00
4 ABHC "MAPK-SQL" 02102014155
5 MS Windows 10 67580828
6 Cucrtema Koncynprantloc 503/KJ1
7 Android OC | cBobozHoe I10




12. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMASI JIVIA
OCYHMECTBJIEHUSI OBPA3OBATEJBLHOI'O ITPOLECCA IIO JUCIHHATIVINHE

Hanmenon HanmenoBanue OcHameHHOCTH
aHne CHCNMAJLHBIX MOMEMIEHHHA H | cleUaIbHBIX KOMEIIeHMid M
AACHHITAHBI noMemeHnH JJISL | IOMeneHH i Jili ¢
(Mmoxy.is1), CaMOCTONATEILHONH padoThl CAMOCTOATENLHOI paboThI
NPaKTHK B
COOTBETCTBMH €
YIe0HBbIM IIAHOM |
MonekynspHas 104 (196084, r. Cauxr-IletepOypr, | Creyuanusupoeannas  mebenb.
ouonorug MockoBckuit mpocnekT, xoM 99) | maptsl, CTYNBA, TalbypeTHL,
VYuebHas ayTHTOPHs s | yuebHas TocKa.
MIPOBENEHHS 3aHATHI JICKITMOHHOTO | Texuuueckue cpeocmea |
THIIA, CEMHUHApCKOTo THNA, | 06y4enus: BHITSDKHOH — mIKad,

TPYNIOBBIX W HHIWBUIYaAIBHBIX
KOHCYJIGTAIUH, TEKYIIETO KOHTPOIIA
1 IPOMEXKYTOYHOH aTTeCTalliH

tepmocTtar, ®OK KOK-3

105 (196084, r. Cankt-IleTepbypr,
MocKoBCKHE TpocHekT, IoM 99)

VYyeGHas ayauTopus JUTSL
IIPOBEIEHUSI 3aHATHH JIEKIIMOHHOIO
THIIA, CEMHHAPCKOTO THIA,

TPYIIIOBHIX H HHIUBHIYAJIbHBIX
KOHCYJITAIUH, TEKYILETO KOHTPOJIA
H IPOMEXYTOYHOH arTecTaluy

Cneyuanusupoeannas
HapTHI, CTYNBS,
yaeOHas ToCKa.
Texnuyeckue

ofyuenus:  BBHITSDKHOH — IOKad,
tepmoctar, POK KOK-3

Mmebenv:
TabypeTEl,

cpeocmea

106a (196084, r. Cankt-IleTepOypr,
MocKkoBCKHi mpocmekT, oM 99)
VYVueOHas ayIATOpPUS hinie: |
MIPOBECHUS 3aHATHH JIEKIIMOHHOIO
THIIA, CEMUHApCKOT0 THUIIA,
IPYNIOBBIX W HHAWBHAYAJIBHBIX
KOHCYJIBTAITHi, TEKYIIEro KOHTPOJISA
H IIPOMEIKYTOUHOH aTTecTayy

Creyuanusuposanuas
apTHL, CTYJIbA,
ydeOHas TOCKa.
Texnuueckue

o0yuenus: BBITSDKHOM  mKad,

TEPMOCTAT.

Mmebennb:
TabypeTsl,

cpedcmea

1066 (196084, r. Canxr-IleTep6ypr, |

MockoBckuii mpocrnekt, oM 99)
Vuebuas ayIATOpHS 1A
[POBEJICHAS 3aHATHH JIEKITHOHHOIO
THIIA, CEMHHAPCKOTO THIIA,
TPYIIOBBIX ¥ WHAWBUAYaIbHBIX
KOHCYJIBTALIH, TEKYIIETO KOHTPOJIS
¥ IIPOMEXYTOYHOH aTrTeCTalHH

Cneyuanuzuposannas
MapTEI, CTYIIbS,
y4yeOHast oCKa.
Texnuuecxue

obyuenus: ®OK KOK-3.

mebennw:
TaOypeTHl,

cpedocmsa

112 (196084, r. Canxt-IleTepbypr,
MOCKOBCKHI TIpOCIIeKT, oM 99)
YyebHas ayJMTOpUs ISt
[IPOBEICHUS 3aHATHI JIEKITMOHHOTO
THIIA, CEMHUHAPCKOTO THIA,
IPYIIIOBEIX ¥ HHIWBHAYalbHBIX
KOHCYIIbTaIUi, TEKYIIero KOHTPOJIs
¥ IPOMEXKYTOUHOH aTTECTaIllMH

Crneyuanuzupoeannas
TapTEHI, CTYIBA,
yuyeOHas JIOCKa.
Texnuueckue
obyyenus: OOK.

Mmebennb.
TabypeTHl,

cpedcmea

101 (196084, r. Canxt-IleTepOypr,

MocCKOBCKHIT IIPOCIIEKT, JoM 99) |

Cneyuanusupoeannas
CTOJIBI, CTYIIBSA, MKagbL.

mebenw:
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JlaGoparopus xadenps!

Texnuyeckue cpedcmea h
00yyenua: BeCHl HacTOJBHEIC,
nentpudpyra, GOK KOK-3.

010 (196084, r. Caukr-lletepOypr,
MockoBckuii mpocnekt, oM 99)
Moeunas xadenpsr

Crneyuanuzuposaunas  mebenn:

CTONBI,  CTYyNbs,  CTeIUIaxd,
IKagmL

Texnuueckue cpedcmea
0byueHusA: IUINTA
DIEKTPHYIECKAs, JBOHHASA
pakoBHHA co CITHBOM,
CYIIUTBHBIN mKkad,

QICKTPOBOAOHAT PEBATCIIb.

206 Dbonpmoi 4YHTANBHBIA 3all
(196084, r. Canxr-Ilerepbypr, yi.
Yepuurosckas, aom S5) [omemenne
JUISL CAMOCTOSATENBEHOH PabOTBI

| «<ilHTEpPHET» W  OOCTYIIOM B

Cneyuanusupogannas  mebeiw:
CTOJIBI, CTYJIBA.

Texnuyeckue cpeocmea
o6yueHus: KOMITBIOTEPEI c
MOOKITIOYECHHEM K CeTH

ANIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTEIBHYIO CpEly

214 Manplii YMTANBHBIA 3l
(196084, r. Cauxr-IleTepOypr, yi.
Yepuurosckasi, 1oM 5) ITomenienne
JUIS CAaMOCTOSITETIEHOM paboThI

Crneyuanusuposannas  mebenv:
CTOJIBL, CTYJIbS

Texnuueckue cpeocmea
o00yuenus. KOMITLIOTEPHI c
MOAKJIIOYECHAEM K CeTu

«aTepHer» W JOCTYIOM B
NEKTPOHHYIO HH(POPMaIHOHHO-
00pa30BaTENLHYIO CpENY

324 Otnmen wuHGOPMAIHOHHBIX
texHonorut (196084, r. CaHkT-
| Tlerep6ypr, yn. UepHHATOBCKAS, IOM
5) Tlomemenue ans XpaHEeHHS H
PO HUITAKTHIECKOTO
00CITy>KHBaHHUS yueGHOTO
obopynoBaHuA

Crneyuanusuposannas  mebens:
CTOJIBI, CTYIIbS, CHEIHAIBHBIA

WHBEHTaph, MaTepuaIsl 4}
3aracHble YacTH JUIS
Npo¢HUIaKTHIECKOTO

00CTy)KMBaHUS TEXHUYECKHX

CpeICTB O0yUCHHUS B '

Boxe Ne 3 CromsipHas mMactepcKas
(196084, r. Canxr-IlerepOypr, yi.
Uepuurosckas, noM 5) [omemenue

JULs XpaHeHus "
IpoUTAKTHIECKOTO
00CITy)KHBaHHS y4eOHOTO

‘ obopynoBaHusl.

Crneyuanusupoeannas  mebenv:
CTONIBI, CTYNBs, CIIEIMAIBHBIN
HHBEHTapb, MaTe€pHalbl  IUIL
NMpo(UITAKTHIECKOr O

o0cyKUBaHHUS '
CIIeHATH3MPOBaHHON Mebenn

[Tpunoxenue 1 Ha 111.
Pabouyto nporpaMmy COCTaBHIIL:
JIOKTOp OMOJOTHYECKUX HayK,
npodeccop

JL.IO. Kapnenko

KaHAuIaT OMOJIOrH4ecKHX HayK,

.H. HuxonoB

11



AHHOTanusA
paboueii mporpammel qucuunInHbl «MostekyasipHas Guonorus» (51.0.14.03)
IJIA NOATOTOBKH 0aKa1aBpoB
no HanpasjeHH10 noAroToBku 06.03.01 buosiorus, npodpunb «buoskoa0rusm»

Hear ocBOeHHMS ANCHHIUIMHBI: JaTh CTYJACHTAM TEOPETHYECKHE,
METONOJOTHYECKHE M TIPaKTHYECKHE 3HAHUS O CTPYKTYpe M CBOMCTBax
OHONMOTHYECKAX MaKpPOMOJNEKYN, YYacTBYIOIIMX B DA3HYHBIX IIPOLIECCAX;
MEXaHU3MaxX UX B3aNMOIEHCTBHA.

Mecro aucuuninHbl B yuyeOHoM miuaHe: B51.0.14.3, oGs3arensHas 4acts,
ocBauBaeTcs B 6 ceMecTpe.

TpeGopanun K pe3yJbTaTaM OCBOCHHSI JUCHHMILIMHMBI: B pe3yIbTaTe
OCBOEHUS NUCLUIIIUHEI (opMHpyIOTCcs clienyionue kommeTeHnun: OITK-3, OITK-
5, IIK-1.

KpaTkoe coaepaxxanue nucuumiInHbl: OOBeKTHBHAS OCHOBA ()OPMHUPOBAHHS
OyHIaMeHTaNbHOM  HayyHOH  aucimiumaHbl  «MoekynapHas — GHOJIOTHS
3aKJIFOYaeTCsA B TOM, YTO OHMONOrMs MakpOOpraHH3Ma CKJIagsIBaeTCs Ha OCHOBE
OHOTIOTUH MaKpOMOJIEKYJI TAKUX COSAUHEHHM, KaK OelIKH, HyKIIEMHOBEIE KMCIOTHL.
JMcuuIuiiea U3y4aeT CTPOSHUE Pa3iINIHbIX OelKoB U WX (QYHKIMH B OpraHu3Me.
ITonpobHO paccMaTpUBarOTCS BOMPOCH OHOCHHTE3a OEIKOB M €ro OCHOBHEIE
sTansl. bonpmioll wHTepec BBI3BIBA€T TeMa NPHOHOB M IPHOHOBEIX OoJe3Heit.
PaccMarpuBaroTcss  IOclemHHE — AOCTIDKGHHS B HM3YYeHWH TIeHOMa |
murtoxoHapuaneHoi JITHK. OtnensHO paccMaTpuBaloTCst YacTO BCTPeYaeMbI€ THITHI
MyTaldd, B T.4. MyTauuid (EepMEHTOB U TOPMOHOB, QHOPWIIAPHBEIX H
rmoOyIsApHBIX OEJIKOB C pacCMOTpPEHHEM OTHAENBHBIX OEKOB B OpraHM3Me.
JlocTrKeHHsl TeHHOM HH)KeHEPHH ¥ OMOTEXHOJIOTHH 3aHUMAIOT OTAEIBHOE MECTO B
CTPYKTYpe AUCUUILINHEL.

O0mas TpyaoeMKoOCTh THCHHIVIHHBI COCTABJISIET: 2 3aYeTHBIC €IMHHMIIBL,
72 4aca.

HToroBulii KOHTPOJIb MO AUCHUTIMHE: 3a4CT.



ITpunoxenue 1

MuHHCTEpCTBO celbcKoro xo3siictBa Poccuiickoit ®enepanun
@enepanbHOE rocyAapCTBEHHOE OI0IKETHOE 00pa30BaTENbHOE YUPEKICHHE
BEICIIIETO 0Opa3oBaHUd
«CankT-IleTep6yprekuii roCyJapCTBEHHBIM YHUBEPCHTET
BETEpUHAPHOU MEIULIMHED)

Kadenpa Onoxumun u ¢pu3HOI0rNH

®OHA ONEHOYHBLIX CPEACTB
TEKYIIEero KOHTPOJISI/IIPOMEXKYTOYHOH aTTeCTAlUN 00y4arOIHXCH
upu ocsoennu OITOII BO, peamusyiomeii ®1I'OC BO

10 JTHCIIHILTTHHE

«MOJIEKYJISAPHAS BUOJIOI' A51»
YpoBeHb BEICIIET0 00pa30BaHus
BAKAJIABPUAT
Hanpagienne nogroropxu 06.03.01 buoJsiorus
Hpodnas «buosrkonorus»

Ounas hopma oGydeHHs
I"'oxg Havana moarorosku - 2025

CankT-Ilerepbypr
2025 1.



1. HACITIOPT ®OHJA OIIEHOYHBLIX CPEJIACTB

Tabmmma 1
Kontponupyemsie
(DopMpreMble P py OHBHO‘!HOC
Ne pa3gennl (TeMbl)
KOMIIETCHIIHH CpeacTBoO
JUCIHILIHHBI
1. - ¢nocobeH INPUMEHATh 3HAHHWE OCHOB 3BOJIOLIMOHHO Baenenue B T
CCT.
TCODHM,  HCTIONG30BATH  COBPEMEHHBIC  NPE/ICTABICHAS © | MOJIEKYISPHYIO ’
CTPYKTYPHO-OYHKI[UOHAIBHON  OpraHM3auMd  TeHETHYECKOM 600 THCKYCCHS
———— TporpaMMbl JKHBBIX OOBEKTOB H METOJbl MONEKYJAPHOU o,
2. OMONOruM, TEHETHKH W OMOJIOTMH pasBUTHA IJIsS UCCIENOBAHMUS DepMeHTE Tecr,
MEXaHM3MOB OHTOTeHe3a M (uyioreHe3a B NpodecCHOHANLHOM JHMCKYCCHS
3. | mearensHocTH (OTIK-3); MounekynspHeie T
- 7} CCT,
cnnt o oo« Syesonanod opsarisapns | CHOBIMEXBISNGE | S
buonozuneckux o6vexmos 6 npogeccuonansroii desmenvrocmy | LACICACTBCHHOCTH. -
4. OIIK-3.2. Hcrnonvayem & npogheccuoHansHoli OeamenbHocmu CuETe3 6enKa Tecr,
coepemMennble  NPeOCMABNenuss  CIMPYKMYPHO-PYHKYUOHANbIOT ’ JIACKYCCHS
5. | opeawusayuu ZEHEMUYECKO20 GMRAPAMA KNeMKU U Pednusayuy | \[exaHW3M COXpAHEHUS
CEHEMUYECKOU NPOZPAMMBL HCUBLIX OOBEKMOE Tecr,
. IIOCTOSHCTBA H
OIIK-3.3. Ilpumensiem memodvi MoReKynapnol  buonozuu, THACKYCCHS
eenemuKu u Guonozuu pazeumus 013 uccnedosanus Hanpaenenus | MSMCHIMBOCTD ICHOB.
6. | pesyromamos u mexanusmos u owmo- u Qurozenesa 6
NpoghecCUOHanbHOU OeAmenbHOCH
- cnocobeH  NPHMEHAT B HpodecCHOHATLHOM
JEATENLHOCTY  COBPEMEHHBIE [peINCTaBIeHHs 00 OCHOBax C b -
OHOTEXHOJOTHYECKUX H GHOMETHLIMHCKHX IPOM3BOJCTB, F€HHO# TPYKTYP YHKO
HIDKCHEPUH, HaHOGUOTEXHOJIOTHH, Moznekysproro | KJIETOTHBIX Tecr,
mogenmposanus (OITK-5); KOMITOHEHTOB AUCKyCCHS
OIIK-5.1. Ilpumensem & npogpeccuonanvnoy Oesmemvrocmu MPOKAPHOT U 3YKAPHOT.
CO8peMenHble  NpeOCmaeneHus O  GUOMEXHONOZUYecKux U
OUOMEQUYUHCKUX RPOU3BOOCHBAX.
OIIK-5.2. Ilpumensem 6 HpOpeccuoHanbHol desmensHocm
| cogpemennvie npedcmasnenuss 06 OCHOBAX ZEHHOU UHiyCeHepuu, |
7. | nanobuomexnonozuu, MonexynapHo20 MoOenupoBaHUs
0) Hpogeccuonanvunvie KOMREMEHYUU: |
- CHOCOOHOCTh  3KCIUIyaTHPOBAaTh  COBPEMEHHYIO
anmapaTypy M o0opyHNoBaHWe INIA BHUIOJHEHUS HAYYHO-
HCCIEJ0BATENbCKIX ~ TIONIEBBIX W J1laboparopHBIX
6uonormaeckux padot (ITK-1). .
IIK-1.1 Tpumensem @ csoeii desmemvrocmu ananumuyeckoe | CTPYKTYpa H CBOMCTBA Tecr,
nabopamoproe  obopydosanue;, cpedcmea  BbINUCIUMENbHOI OGuomeMOpaH. JUCKYCCHS
MEXHUKY, KOMMYHUKAYUL U CEA3U;
1IK-1.2. Ilpoeooum nabopamoprvie uccned08anus, 3amepbl,
aHaIU3LL OMOBPAHHBIX NPUPOOHBIX 0Opasyos; pabomame Ha
ananumudeckom 1a60pamoprom 060pyO0B8aHUY; UCHOTb308AMTD
ABMOMAMUIUPOBAHHBIE CUCIEMBL KOHMPONS IKOROZUHECKO20
_ COCMOSHUSL Meppumoputl | -
IpumMepHbIii HepedeHb OMEHOYHBIX CPEACTB
Tabamua 2
Ne Hanmenosan | KpaTkasi XapaKTePHCTHKA OLIEHOYHOI0 CPEACTBA IIpencraBnenne
HE¢ OLHCHOIHOI'O OIMCHOYHOT 0
CpeacTBa | cpexcTBa B (onge
Tect Cucrema CTaHAapTU3HPOBAHHBIX 3a/IaHHi, @OHA TECTOBBIX
IIO3BOJISIOIIAA aBTOMAaTHU3UPOBATH opouenypy 3aJIaHI/II‘/‘I
H3MEPEHHU YPOBHA 3HAHWH U yMeHUH 00ydaromerocs _
Coobienne IIponyxr camocToATenbHOM paboTEl CTyAeHTa, | TeMbl coobmenmnit
IPEACTABILIOMME co00li MyOnuYHOE BBICTYILIICHHE
o IPEICTABICHHIO NOJYYCHHBIX PEIYIIBTATOB
pelIeHHsT  ONpPEACNICHHON  yueOHO-IIPaKTHUESCKOIM,

| y1e6HO-HCCIIe0BATENBCKOM MM HAYUYHOM TEMBI
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3. HEPEYEHDb KOHTPOJIbHBIX 3A)IAuHHﬁ W NHBIX MATEPHUAJIOB,
HEOBXO/JHUMBIX JIUIA OHEHKH 3HAHUW, YMEHHNU, HABBIKOB H OIIBITA
JAEATEJBHOCTH

3.1. TunoBbie 3agaHus A5 TEKYIIEro KOHTPOJIA YCIIeBAEMOCTH
3.1.1. TecTn1

®opmupyemasi KOMIIETEHIMS:

ITK-1 cmocoOHOCTH OKCIUTYaTHpOBAaTh COBPEMEHHYIO anmaparypy W o0opyAoBaHHE Ui
BBIITOJTHEHHS HayYHO-HCCIIEIOBATENbCKAX HONEBBIX H 1a00PaTOPHEIX OHOIOIHYECKHX paboT

WuaukaTopbl KOMIIETCHUMIM !
[IK-1.1 [IpumMeHsAeT B CBOEH NEATEIBPHOCTH aHAIMTHYECKOE 1abopaTopHOE 000PYIOBAaHHE; CPEJCTBA
BBIYMCIIATENIEHOM TEXHUKH, KOMMYHHKALMK U CBS3H;
TK-1.2. TlpoBomut iaboparopHBle HCCICNOBAHUA, 3aMEPHl, aHAINU3bl OTOOPAHHBIX IPHPOJHBIX
o0pas3ioB; paboTarh Ha AHAIWTUYECKOM JabOpaTropHOM OOOpYHOBaHHMM; HCIIONB30BATh
ABTOMATU3UPOBAHHBIE CHCTEMBI KOHTPOJIS DKOJOTHYECKOT0 COCTOSHUS TEPPUTOPHIA

3AJTAHUSA 3AKPBITOI'O THIIA

3agannst KOMOHHIPOBAHHOTO THIIA ¢ BLIOOPOM OTHOT0 BEPHOI0 OTBETA M3 NPEAJI0KEHHBIX
BAPHAHTOB

IMK-1.1 TIIpumeHser B CBOeil JCATENHFHOCTH aHAIMTHYecKoe JabopaTopHoOe
000pyIOBaHHE; CPEICTBA BHIYHCIUTENLHON TEXHUKH, KOMMYHHUKAIIUH U CBA3M;

3aganne 1.
IIpouumaiime mexcm u gvibepume NPAsUIbHLLL OMEEM.
MonexynspHast OMOJIOTHS H3ydaeT:
1. mporexaHue OMOIOTHYECKUX IIPOLECCOB Ha MOJIEKYIAPHOM YPOBHE,
2. CTpOEHHE KIETKH;
3. mMopdonorudeckoe u GUINOIOTHIECKOE MHOTOOOpa3ne OaKTEpHi M BUPYCOB.
4. AHaTOMHIO )XHBOTHBIX
Ortser: 1.

3apanme 2.

IIpovwumatime mexcm u goibepume nPasULbLHLLE OMmeem.

Oynknun MeMOpaH:

1. perymsumsg o6MeHa MeEXIy KISTKOM U cpelod, pasjenurenbHas (QyHKIHs,
pelnenropHas;

2. TpaHcnopTHas GYHKIIHS, SICKTPHYECKAs;

3. BepHbI oTBETHI 1 1 2.

4. Bce OTBETHI HEBEPHEI

Ortser: 3

3ananme 3.
Ipoyumatime mexcm u gvibepume NPasUNbHbLI OMEEM.
Bomnpoc 3. AMHHOKHCIIOTEI MOTYT NIPOSIBIIATH CBOUCTBA!
1. xucHoT;
2. OcHOBaHHIi ¥ KHCJIOT;
3. Coneii



4. OKCHIOB
OTser: 2

3apanng KOM6HHl/lp0BaHHOFO THIIA € BbIﬁOpOM HECKOJ/JIBKHX BCPHBIX OTBETOB H3
NPEaAN0KCHHBIX BADHAHTOB

3aganue 4.
Buibepeme u3 npeonoscenHbix 6GPUAHMOE 6Ce NPABUIILHBLE OMBEENbl
KaxnM(uMu) metonom(amu) moxHO cexkBeHupoBath JJHK? 3amuiminre npaBuiibHBIE BapHaHTHL
OTBeTa B alipaBUTHOM HopAAKe 0e3 paspenureieil CTpOYHBEIME GYKBaMH.
1. metox cexBeHupoBanms o CaHrepy
2. METOH CEeKBEHHPOBAaHHS MO DIMaHy
3. Macc-CeKTpOMETpHs
4. NMUPOCEKBEHUPOBAHHE
OtgeT: 14

3ananne 5.

Buibepeme u3 npednosicennvix 8apUarmoe 8ce NPAdUitbHbie OMeenbvl
Hyxneomuo — smo monomep...

OeIIKOB

JIHK

PHK

KHUPOB

OrtBeT:23

BN

3agannsn 3AKPBITOro THIIA HA YCTAHOBJICHHE COOTBETCTBHSA

IIK-1.2. IlpoBomuT inabopaTopHBIE HCCIEIOBAHUS, 3aMephl, aHAIM3BI OTOOPAaHHBIX
IPHPOIHBIX 00pa3noB; paborarh Ha aHAIMTHYECKOM J1Ia0OpaTOpHOM OOOpYJIOBaHHM;
HCIIOIB30BATh  ABTOMATH3HPOBAHHBIE CHCTEMBI KOHTPOJS  3KOJNOTHYECKOTO  COCTOSHHUS
TEPPUTOPHI

3ananue 6.
Ipovumaiime mexcm u gvlbepume cOOMEeMCmMeus
ConocraspTe HazBaHKE NpHOOpPa ¢ 00IACTHIO €T0 IPUMEHEHHS

Ha3zpanus npubopa: Bo3MoxkHOEe IpIMeHeHHE:
| A. AMnmaduxarop as npoBenerns I[P 1. Pasmenenme ¢parmenro JHK B
arapo3HOM rejye
b. Jlamumapueii mxkadp =~ 2. PasnmencHre CMECH MOJIEKYII
B. Kamepa amns anextpodopesa 3. OmpenencHue HYKJIEOTHAHOMN
| [IOCIENOBATEILHOCTH TeHoMa
I KOMHATHOH MyXH
I'. IlpoTounsIit nuTOdQIIyOopHMETD 4. PasneneHde CcMecH  UACTHI[ IIpH |
IIOMOMIY IIEHTPOOESIKHOM CHIIBI B
M. CexBenarop 5. Coznanue CTEpWIBHBIX YCJIOBHH s
paboTEl
E. llerTpudyra 6. Uzyuenue i epeHIHaIbHOH |
IKCIIPECCHUU T€HOB ‘

3anummTe B Ta6JII/IE}7 BHIOpaHHBIE LUPPEI IOJ] COOTBETCTBYIOIMUMH GyKBaMHL.
LA |B B T I 'E |




| |

Otset: A6B5BI1I2/13E4

3amanue 7.

Ipowumaiime 3a0anue u ycmanosume coomeemcmesue
VYCTaHOBHTE COOTBETYHKE MEXIy OITMCAHHMEM CTPYKTYPHI M YPOBHEM OprauH3aliH

0eNKOBOM MOJIEKYJIBI

XapakTepHCTHKA CTPYKTYPBI Geika

YporeHsn
MOJIEKYJIbI

OpraHu3annu

A. nuHelHag CTpyKTypa

0eJKOoBOI |

1. yeTBepTHYHAs

b. cmpans umm «rapMorika

2. BTOpHYHas

B. rmobyna

I'. koHrmomMepar riobyn

3. nepBHYHAA

4, TpeTHYHAS

3anumuTe B TaGIMIy BHIOpaHHEIE UQPHI I10]] COOTBETCTBYIOIIUMH GYKBaMH.

A b

T A E

Otet: A3B2B4I'1

3ananue 8.

Ipouumaiime 3adanue u ycmanosume coomeemcmsue
VYCTaHOBUTE COOTBETCTBHE MEXIY HYKIEHHOBOH KHCIIOTOM H €€ CTPYKTYPHLIMH

' KOMIIOHEHTaMH
Crpykrypa Bup nykJieMHOBOH KHCIOTDI

A. JlBoiiHas cuupaib 1.PHK -
b. Ogmua nemouxa 2.JTHK

3amumuTe B TaONuUIly BEIOpaHHbBIe MU(PHI IOJ COOTBETCTBYIOIUME GyKBaMH.

A b

Otser: A2B1

3aganue 9.

Ipouumartime 3a0anue u ycmanogume cOomeemcmsue
VYcTaHOBHTE COOTBETCTBHE MEXAY (epMeHTaMH U HX (GYHKIHSAMH IMPH PeIIMKAIHN

JIHK.

 MepMeHT

Oynkuy npu peruukamuy JJHK.

A. THK-xenukaza

1. Cobupaer «mouepuue» nenn JTHK

b. IHK-nonumepasa

2. CinyBaeT 4acTH «JI0Y€PHUX» HAUTEH

B. IHK-ronousumepasa

3.PackpydnBaeT «MaTepHHCKYIO» CIIMPaIh HA JBE HUTH

I'. JIuraser

4. CxpyuuBaet «aouepaue» mosexyns JJHK

3anummte B Tabnuiyy BRIOpaHHEBIE ITU(PEI 0] COOTBETCTBYIOINMMH OYKBaMM.

A

b B

Otset: A2b4B13

3apanne 10.

IIpouumaiime 3a0anue u ycmanosume coomeemcmesue
YcTaHoBATE COOTBETCTBHE MEXKAY HYKJICHHOBOM KHCIOTOM W €€ CTPYKTYPHBIMH

KOMITOHECHTaMH




A30THCTOE OCHOBAHHE | Bua HyK/1eHHOBO# KHCJIOTDI

A. Azorucroe ocHoBanue TumuH ' 1.PHK

B. AsotrcToe ocHOBanue Yparmi | 2.THK

3anumure B TaOJUIy BEIOpaHHBIE IHGPHI 0] COOTBETCTBYIOUMMH OYKBaMH.
A b
Orset: A2B1

3a)1amm 3aKPBITOr0 THIIA HA YCTAHOBJICHHEC N0CJICA0BATECILHOCTH

IIK-1.1 IIpumeHser B CcBO€H JAEeATENPHOCTH aHATHTHYECKOE J1abopaTopHoe
000pyI0BaHKE; CPEICTBA BEIMHUCIUTEEHOM TEXHUKH, KOMMYHUKAIIUH U CBA3H;

3ananue 11.
Ipouumaiime mexcm u ycmarosume nocnedo8amenbHOCHb.
YCTaHOBHTE NPABHIBHYIO IIOCIEIOBATEILHOCTE IIPOLIECCOB, IIPOTEKAIOMIUX IPH
buocunTE3E Oenka.
1. Tparcuamus
Tpanckpunius
o0pazoBaHKe NENTUAHBIX CBS3CH
TPaHCIOPT aMIHOKHUCIIOT K pubocome
. nepemeinienne H-PHK x pubocome.
OTBeT 25413

SRR

3ananne 12.
Ipouumaiime mexcm u ycmanogume nocre008amenbHOCHb.
VYcTaHOBUTE MOCIIENOBATENBHOCTE CTAOMH TPAHCIIAIHH.
JIBHJKEHUE MaIoH cyOneauauns! pudocoMsl Baoias uPHK 1o crapr-komona
npucoeauraenue nepeoit TPHK u Gonpnoi cy6meAMHUIBI prOOCOMEBI
CHBHUT pHOOCOMEI Ha OHUH TPHILIET
npucoeauHenue cieayromei TPHK
obpa3zoBaHMe NENTHAHOM CBI3H
. IPUCOECUHEHNE MOk cyOneauHuIIBI pudbocoMbl kK HPHK
OTBeT 612453

N

3apanue 13.
IIpouumaiime mexcm u ycmanosume nocied006amesbHOCb.
VYcraHoBuTE IPaBUIBHYIO MOCIIeI0BaTEIbHOCTD cTaaui TPAHCKPHILIAK
uadopmanuonnoit PHK y sykapuort.
NIPHUCOCIUHEHNE HYKJICOTHIOB K pactymei nenu PHK
pacmnerenue cnmpaneii JIHK
npucoeauaenne PHK-nonumepassl k reny
oTcoenMHeHHe IpemmuecTBeHHuKka PHK
Jo3peBanne Moyekyisl PHK
. Berxox PHK u3 smopa
OTBeT 321456

N

3aganue 14.
IIpouumaiime mexcm u ycmanogume nocied08ameilbHOCHb.
Y CTaHOBHTE ITOCIENOBATENIFHOCTH IPOIECCOB, 00ECIICUNBAIOIIUX OHOCHHTES GelKa.
1. nmocrymtenue konona ”PHK B akTHBHBIH HEHTP prGOCOMEI
2. Bxoa cron-kojoHa HPHK B akTHBHBIN LEHTP pHOOCOMBI



3. cunTte3 HPHK Ha marpune THK

4. pacno3HaBaHHE KOIOHOM aHTHKOJOHA
5. o6pa3oBaHHe NENTHAHBIX CBA3EH
Otser: 31452

3ananmne 15.
IIpoyumaiime mexcm u ycmanosume nocned08amensHoOCHb.
YCTaHOBHTE, B KAaKOH IIOCIIEIOBATEIEHOCTH IPOUCXOIUT Iporece pexymmukanun JHK.
packpy4rBaHue criMpany Mmonekynsl JTHK
BozzeiicTeue pepmenta IHK-nmomimepasbt Ha MoJieKyLy
. otaenenue ognHoit nenu JTHK ot npyroii
. obpasoBanue nBYX mosnexyn JJHK u3 oxHoit
. IIpucoeauHenue K Kaxaou nenu JJHK xoMmieMeHTapHBIX HYKIEOTH/IOB
Otsert: 13254

3AJAHUE OTKPBITOI'O THUIIA

[IK-1.2. TIpoBoguT maGopaTopHBIE HCCICHOBAHHMS, 3aMEPHL, AHANM3E OTOGPAHHBIX
NPHPOJHBIX  00pa3snoB; paboTarh Ha aHAIMTHYECKOM JIaGOPATOPHOM  0GOpPYNOBAHHH;
HCIIONB30BaTh  aBTOMATH3UPOBAHHBIE CHCTEMBI KOHTPOJIS  3KOJOTHYECKOIO  COCTOSHHS
TEPPUTOPUI

3amanne 16.

Ipouumaiime mexcm u 3anuwume pazeepruymoiii 060CHOBAHHbBLI OMEEM

Hee muenu JIHK ynepxuBaroTcss BOJOPOAHBIME CBs3aMu. OIpenenuTe UHCIO
BOZIOpOJAHBIX cBs3ed B 3ToM wemn JIHK, ecim m3BecTHO, UTO HYKIEOTHAOB ¢ af€HHMHOM 12, ¢
ryanuaoMm 20.

Otget: 84 BOHOPOMHEIX CBA3EH.

3aganmue 17.

IIpoyumaiime mexcm u 3anuwiume paszeepuymulii 060CHOBAHHBLI OMEem

®parment nenu JIHK mmeer mocnenoBarensHocTs HykineoTHnos: TTTATTTATTTA.
Onpenenute mocnenoBaTenbHOCT: HykKieotHaoB Ha uPHK, amtmxomonmst TPHK
aMHHOKHCJIOTHYIO IIOCJIEI0BATEIBHOCT (hparMeHTa MOJIEKYJIEI GeKa.

Otser: uPHK A-I1- I1-V- II- A-LI-V-II-A- A-V, TPHK V- T -I'; A-T-V; T-A-T; V- V-A,
aMUHOKHCJIOTHYIO ITOCIEA0BATEIBHOCT Oelka: Tpe, cep, JIeH, acH

3ananue 18,
IIpowumaiime mexcm u 3anuwume paseepnymetii 060CHO6AHHBII OMEem
Hyxneotuanas [IOCJIE0BATENLHOCTE prOOCOMHOrO TeHa: —

AITTHHUTAATTTATTHAIT TATTTTLL-. Kakyro ctpykrypy umeer PHK, komupyemas 5TuM
¢parmentom? Kaxoit Bun PHK u B pesynbrare Kakoro mpomecca Oy[eT CHHTE3HPOBATHCH?
Kakyro ¢ynxuuio Bemonnser ator By PHK? OtseT mosicuuTe.

Ortser: 1) nan ¢pparment momexynsr JIHK; usBectHo, yro Bee Buapl PHK cunTesnpyrotcs
Ha JIHK-Marpune; mo NpuHIMITy KOMIIEMEHTAPHOCTH OIIPEJENieM HyKIECOTHAHBIN COCTaB p-
PHK: VIUUITTIIYYAAIIYAUT'YTLILIYAAAAT—; 2) cuntesupyerca Moiekyna p-PHK B
pesynbTare TpaHckpunuuy; 3) p-PHK BRIOMHSIOT cTpyKTypHyI0 (YHKLIHMIO, TaK KaKk BXOAAT B
cocTaB pubocom

3apnanmne 19.
IIpouumaiime mexcm u 3anuwume passeprymeiii 060CHO8AHHBLI Omeem



Monexynapras wmacca mnomumentuaa cocraeiser  40000. Ompenenure munHy
KOIUPYIOINETO €ro IeHa, €Cd MOJCKYISPHAs Macca OJHOW aMHHOKHCIOTEI B CPEIHEM PaBHA
100, a paccrosue Mexay coceaumu Hykneotuaamu B nenu JJHK cocrapiser 0, 34 am.

Ortset: mmHa reda 408am

3apanmue 20.

IIpouumaiime mexcm u sanuwume paseeprymeiii 060CHOSaHHbL OMGEm

O6was macca Bcex Monexyn JJHK B 46 XpoMocoMax OfHOM COMATHYECKOH KICTKH
UEI0BeKa COCTAB/ACT OKoNo 6. 10 -9 mr. Onpenenure, ueMy paena macca Beex monekyn JHK B
Ape IIPA OBOTEHE3E IEpesl Ha4YaIoOM JHeleHHus, B KOHIE Tenodasbl Meiioza | m meitosa II.
OO6BACHHTE MOIYIECHHEIC

Orser: macca JIHK nepen nagamom genenus 12. 10 -9 MT, B KOHIIE Tenoda3sl Meio3sa I -
6. 10-9 mr, B koHIE Tenodassl MeHosa IT - 3. 10-9 mr.

OIIK-3 CrnocofeH DNpUMEHATh 3HAHUE OCHOB SBOJIIOIIMOHHON TEOPHH, MCIOIb30BaTh
COBPCMCHHEBIE MPEICTABICHUS O CTPYKTYPHO-(DYHKIIMOHANBHOW OpPraHM3alUM TeHETHYESCKOM
IPOTpaMMBbl >KHBBIX OOBEKTOB M METOIBI MOJEKYNAPHOH OHONOTHH, TEHETHKH M OGHOJIOTHH
Pa3BUTHS [UISL UCCICNOBAHUS MEXaHM3MOB OHTOTEHE3a H (PuiloreHe3a B HpOQecCHOHATBHOMN
JACATECIFHOCTH

HMupvkaTops! KOMIIETEHITHIA:
OIIK-3.1. [IpuMeHseT 3HAHHE OCHOB SBOJIOIUOHHON TEOPHH IUIS OLEHKH YPOBHS CTPYKTYpHOH H
(yHKIMOHATEHOM OpraHM3aIiy GHOIOTHYECKHX 0OHEKTOB B IIPODECCHOHATLHOM NeATENFHOCTH.

OIIK-3.2. Hcmomeayer B mpo)eCCHOHATHEHOM AESTEHHOCTH COBpPEMEHHBIE IIpeACTaBICHUS
CTPYKTYpPHO-(YHKIMOHANBHOM OpraHM3alM¥ TeHETHYECKOro allapaTa KIeTKH H peald3aildy
TCHETHYECKOH IPOTrpaMMBI XKHBEIX OOBEKTOB

OIIK-3.3. TlpuMmeHseTr MeTOIBI MOJICKYJISPHOM OHMOJIOTMH, IMeHETHKH M OHMOJOTMH DasBUTHA IS
HCCIICJIOBAaHNS ~ HANpPABJICHHS pE3yJbTaTOB M MEXaHM3MOB H OHTO- M (HIOreHe3a B
IpoeCCHOHAIBHOM IEATEIHHOCTH.

3ATAHHUA 3AKPBITOI'O TUITA
3ananns KOMOHHHPOBAHHOTO THHA ¢ BLIGOPOM OHOTO BEPHOTO OTBETA U3 MPEII0KEHHBIX
BapHAHTOB

OIIK-3.1. IlpuMeHseT 3HAHHE OCHOB DBONIOIMOHHON TEGOPHH IS OLEHKH YPOBHS
CTPYKTYPHOH ¥  (QYHKIMOHANBEHOM  OpranusanuMyd  OHOJNIOTHYECKHX  OOLEKTOB B
Ipo(ECCHOHATLHOM JIEITEEHOCTH.

3ananme 1.

Buibepeme u3 npednosicennuvix 6apuanmoe 00un npasuibHbiii omeem
OxoHYaHHe MOIUIENTH A, COAEPIKALIEE AMHHOTPYIITY, HA3HIBACTCA:
1. C - xomnewn;

2. N — xoHeIr;

3. menTUIHASA CBA3L,

4. T - xoHer.

Ortger: 2.

3ananmne 2.
Bovibepeme u3 npednodicennuvix 6apuanmos 00un npasutbHbLE Omeem
10



MounoMepaMu 6eTKOB SBIISIOTCS:
1. mykieoTuasr;

2. HYKJIEOCOMBI;

3. AMHHOKHCIIOTEL,

4. MuHKOHBI

Ortger: 3.

3ananue 3.

Buibepeme u3 npednosicennvix 6apUAnmMoe 00UH NPACULbHbLE Omeem
ITponecc 3nOHTaUy B TPAHCIAIMH — 3TO:

1. Havayo cuHTE3a OeNKa;

2. yaiMHEeHHe MOJIMICIITHAHOMN nemu Oelka;

3. OKOHYAaHHE CHHTE3a OeJIKa.

4. donguar

Ortser: 2

3ananusn KOMGHHHpoBaHHOFO THIIA € BblﬁOpOM HECKOJIbKHX BCPHLIX OTBETOB H3
NpENIOKECHHBIX BAPHAHTOB

3aganue 4.

Beibepeme uz npeonooicennvlx apuanmos ece npasuibHble OmMeenul
JHK B KJI€TKaX 9yKapuoT CONMEPIKUTCS:

1. B onuronmasme

2. B nnacrunpax.

3. B anpe

4. B MUTOXOHIPUIX

5. B pubocomax

OtserT: 234

3apganmue 5.

Buvibepeme u3 npeonodicenHbix 8aPUAHMOE 6CE NPABUILbHBLE OMEEMbL
JIHK B K1eTkax 3yKapHOT COICPKHUTCS:

B cocTaB pocTEIX O€NKOB BXOJAT CICAYIOIIHAE YIEMEHTHI:
YIIepon

BOZOpPOA

azoT

KHCIIOPOJT

HKENE30

. cepa

Ortser: 12346

N

33}.'[31-[“5[ 3aKPLITOI0 THIIA HA YCTAHOBJICHHE COOTBETCTBHSA

OIIK-3.2. Hcmonesyer B  HpOQECCHOHANBHOH  JEATENBHOCTH  COBPEMEHHBIE

IIPEACTaBIICHH CTPYKTYPHO-(QYHKIIMOHATBHOM OpraHM3allii T€HETHUSCKOr'O alnapara KIETKH U
peanu3anuy reHeTHIECKOM IPOrpaMMbl JKHBEIX 00BEKTOB

3anaumue 6.
Ipouumaiime 3a0auue u ycmanogume coomeemcmeue
Ioxbepure k onpeneneHusIM HanboJIee MOAXOIAIINE TEPMHUHEL

Omnpenenenne Tepmun

11



A.  BrosumBanme —mnasmatudeckoit MeMOpaHEI B
[UTOILIA3MY

1. ruamomiazma

b. Opranou KIeTKH, COCTOSIIHMIA B3 CTOTIOK MeMOpaHHBIX
YIUIOIICHHEIX MEUIKOB, IUIOTHO HPHJIETAIOIIMX APYr K
AAPYTY MHKTHOCOM C PacIONOKEHHBIMH 1O Iepu(pepHn
BAKYOJISIMH

2. BaKyoJsIpHAs cUCTeMa

B. OmromeMOpanHas cucreMa ITMTOILIA3MEL,
BKIFOHAIONast BECh SHIOINIA3MATHYECKUH PETHKYIYM H
pa3JIMYHbIE BAKYOIH

3. anmapar I'oasmxu

I". Crnoxsas KomnoumHas CHCTEMA, COCTOfINAs W3
rI0GYIAPHEIX GeIKOB, GepMeHTOB, Tpa"HcnopTHex PHK u

4. mMe3zocoMma

IMHKPOTpabeKyIapHO ceTu

3anumure B Tabnuny BoIGpaHHbIe THGPEL 10. COOTBETCTRYIOIINMH OYKBaMH.

A b B I

OtBeT: A4B3B2I'1

3ananue 7.
Hpouumaime 3a0anue u ycmanogume coomeemcmeue

ITonbepute x onpenenerusm nanbosee IOIXOJAIHE TEPMUHEL.

Onpenenenne

Tepmun

A. I'MIKOmpOTEMHOBEIT KOMILIEKC TONMMHOH 3-4 mM,
OOpallCHHBIT B MEXKIETOYHOE IPOCTPAHCTBO U
COCTOAIIMI M3  NONWCaxapumoB,  CBA3aHHEIX  C
MeMOpaHHBIMHE OeTKamu

1. oumnocoma

b. LleHTpromy, paciionoxennbie MO/ IPsIMBIM YTIIOM JIPyT
K JApyry, TpHYeM MPOKCHMAIBHEIA KOHEI[ O4YepHe
LICHTPHOJIM CMOTPUT Ha IIOBEPXHOCTh MATEPUHCKOM H Ha
TPUILICTaX  TOCHEJHEH  pacmonaraercs  amopdHLii
MaTepyal B BHIE BEIPOCTOR

2. napamiasMolieMMalbHEL CIIO;

B. Muorouncnennsle  BusuMBanus BHYTpEeHHEH
MEMODPaHEI B BIJIE IUIOCKHX rpeGHeit

3. KpHCTBI

I Opravomas!  crunomenHO-cheponnHom dbopMbI
pasmMepoM 15x25 HM, cocrosmue U3 ABYX CyObemdHHMI,
AKTHBHBIN [IEHTP KOTOPhIX 00pazoBan PHK

4. pubocoMbl

3anuInnTe B TAONHMIY BRIGPAaHHDIE LHGPEI 10/ COOTBETCTBYIONMMHE GYKBAaMH.

A B B r

Orsetr: A2B1B3T'4

3ananue 8.

lloo6epume x onpedenenuam naubonee ROOX00AUUe MePMUHDL.

Onpenenenne

Tepmun

A. OpraHu3MBI, HCIIONB3YIONIHAE IS IIOCTPOEHUA CBOEIO
TClIa YITIEKUCIIBIA Ta3 B Ka4yecTBe EAWHCTBEHHOTO MIIH
[JIABHOT'O MCTOYHHWKA Yyriepoja H oO0Jamarolmge Kak|
CUCTEMOH (DEPMEHTOB ISl ACCHMUIIAIMM YIJIEKHUCIIOTO
ra3a, TdK M CHOCOGHOCTBIO CHHTE3MpPOBATH  BCE
KOMIIOHEHTBI KJIETKH

1 Al

b. Hywreorun, cocrosimmii us aJlcHHHa, pHOO3BI U ABYX

2 aBTOTPOGEHI

12



0CTaTKOB (ochOpHOH KHCIOTE

B. BHyTpukiIeTouHas CTpYKTypa BYKapuoT, JeXalas B
OCHOBAaHHHM PECHHMYEK U XXI'YTHUKOB M CIIyXaIlas IJIf HHX
OIIOpOH

3 KapTa XpoMOCOMBI

. Cxema B3aUMHOT'O PacCIIoIOXKEHN T I'CHOB,
HaXOIALIAXCA B OJIHOHI I'pynmne CIernjIcHuA

4 KuHEeTOCOMA

3anummTe B TabMIry BEIGPaHHEIe (DB [10]1 COOTBETCTBYIOMMME GYKBAMH.

A b B | T

l

OtBetr: A2B1B4I3

3aganne 9.

IToobepume x onpedenenusm Haubonee NOOX0OAUUE MEPMUHDL.

Onpenenenne Tepmun

A. MOoneKynapHbIi KOMIUIEKC, acCOIMMPOBAHHEIA C
Hapy>KHOH IIOBEPXHOCTBIO MNa3MaTHYECKOM MeMOpaHLl B
KMBOTHBIX KJIETKax. TONIMHA — HECKOJBKO NECATKOB
HaHOMETPOB

1 mmkoxanukc

b.  O6obménnoe  H300pakeHHE  KApHOTHIA  C
coOIIoIeHIEM c COOMOICHAEM YCPEXHEHHBIX
KOJIMYECTBEHHBIX OTHOMICHHH MEXIy OTASIbHBIMY
XPOMOCOMaMH M UX YaCTAMH

2 WMOHHBIN KaHal

B. MonexynspHble  CTPYKTYPEI, BCTPOEHHEIE B
Ononorudyeckue  MeMOpaHEI H  OCYIIECTBIISIOLINE
AKTHBHBIA [EPEHOC YaCTHI] B CTOPOHY 0oJjiee BEICOKOIO
BIEKTPOXMMHYECKOTO ITOTEHIMANIA

3 umuorpamMma

[". ComepkiMoOe KICTOYHOTO A/Ipa, B KOTOPOE IOIPY KEHE]
XpOMAaTHIB] H Pa3JIHYHEIC BHY TPHSIEPHbIE TPAHY b

4 kapuoriazma

3anuumuTe B TabIMITy BEIOpPaHHBIE HH(PEI 0] COOTBETCTBYIOMIUMH GYKBAMH.

A b | B r

Otser: A1B3B2I'4

3apanmue 10.

Iloobepume x onpedenenusm Haubosee nOOX0OAUUE MEPMUHBL.

Onpeaenenne Tepmun

/A. MCKYCCTBEHHBIH clequ(HUECKUi CHHTE3 GONBIIOro
quclia Komui Hebospmoro pparmenta JJHK na 6ase TTLP

1 A3oTHCTOE OCHOBaHUE

b. rerepomukmmyeckas aszorcomepikaimas MOJEKYyIa,
Bxoxsaas B cocras JIHK u PHK

2 AMnnudukanms

B. BemeCTBO HAcHEeACTBCHHOCTH, €IMHCTBEHHBIA THII
MOJIEKYNI, CIIOCOOHBIX K CaMOBOCHPOU3BOACTBY H
KOJUPOBAHKIO T€HETUYICCKOM HHpOPMAITHH

3 Jle3okcupHOOHYKICHHOBAS
KHCIIOTA

['. monexyna JIHK umu e€ ygacTok, perutikarus KOToporo
[IPOTEKAET 110]] KOHTPOJIEM OJTHOTO PEILTHKATOPa

4 Perukon

_3anumuTe B TaOIHIY BRIOpaHHEIE THU(PHI IO COOTBETCTBYIOIIMMH OyKBAMH.

A b B r

OrBet: A2B1B3I'4
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3anamm 32KPLITOI0 THIIA HA YCTAHOBJIEHHUE MOCJTAETOBATEILHOCTH

OIIK-3.3. IlpumeHseT MeTOABI MOJEKYIAPHOH OHOJOTHH, TICHETHKM © OHMOJIOTHH
PAa3sBUTHA JUIs MCCICAOBAHNS HANPABIECHHS PE3YILTATOB U MEXAHM3MOB H OHTO- U (DHIIOTEHE3A B
npodecCHOHANBHOMN NeITENLHOCTH.

3apanue 11

Yemanosume, 6 kaxoii nocnedosamensrnocmu npoucxooum npoyecc pennuxayuu JHK.
1. packpydrBaHHE CIHPATH MOJIEKYJIbI

2. BO3JIEHCTBHE CTICHHAIBHEIX OelKoB Ha Mojekyry JJHK

3. oTneneHue OJHOM meTH OT Apyro# Ha Yactu Mosexynel JTHK

4. npucoenuHeHne K kaxnoi nenu JJHK koMmiieMeHTapHEIX HYKITCOTHIOB

5. obpa3oBanune nByx monexyn JTHK u3 oxHol

Otser: 21345

3apanue 12

Yemanosume nocnedoeamenvrnocmuv npoyeccos, npoucxodsuux na pubocoe.

1. TPHK otpsiBaercsa ot uPHK u BhITasikusaeTcs 13 pubOCOMEI

2. pubocoma Harm3kBaeTcsa Ha HPHK, B Hell pasMelnaercs 1sa TpHmieTa

3. K IByM TpHIUIETaM NPHCOSIHMHSIOTCS IBa KOMIUIeMeHTapHbIx Tpumneta TPHKc
aMUHOKHCIIOTaM

4. pubocoMa mepeMelnaeTcd Ha cocemHui Tpumier, k kotopomy TPHK mocraBnser
HOBYIO aMHHOKHUCJIOTY

5. pSOOM  paclONOXKEHHBIE AMHHOKHMCIOTHI Ha puOOCOME B3aHMOJEHCTBYIOT ¢
o0pazoBaHNEM NENTHAHOM CBI3H

Ortsert: 23541

3ananme 13.

Yemanosume nocnedosamensrnocms npoyeccos, npoucxodsuwux 6 xooe meiiosa.
1. PacmonosxeHue map roMOJIOrHYHBIX XPOMOCOM B 3KBATOPHAIBHOM ITIIOCKOCTH.
2. Konsloramus, KpOCCHHIOBED.

3. PacxoxJieHHe CECTPHHCKHX XPOMATHI,

4. O6pa3oBaHye ralJIONAHBIX SEP ¢ OMHOXPOMATHIHBIME XPOMOCOMAMHY.

5. PacxoxieHAe TOMOIOTMYHEIX XPOMOCOM.

Orgert: 21534,

3aganmue 14.

Yemanosume nocnedosamenvrnocme Oeticmeuii npu 3axiadxe onvima, 00KaA3b18AI0UE20
HeobxoouMocms ceema O homocurmesa.

1. Hepes Tpoe CyTOK BBIHEM pacTeHHE H3 IIKada M IIOCTABHM €ro IIOJ 3TEKTPHYUECKYIO
JIAMITOYKY VUTH HA SIPKHif CBET.

2. OGecuBeYCHHEBIH JMCT MPOMOEM BOJIOH, pacipaBuM H 00OJBEM CITaGBIM PAacTBOPOM
fona.

3. IlomecTaM npuMyny (WM IETaproHMIO) Ha 2—3 JHA B TEMHBIA mKad IS OTTOKA
OpPraHM4ecKUX BEIIECTB M3 JIACTheB. YacTe JMCTa HNPHKpOEM C JBYX CTOPOH IIOJIOCKON H3
y€pHOi Oymaru.

4. Yepes 8—10 4acos JHCT cpexkeM, CHEMEM YEPHYIO OJIOCKY H OIyCTHM €TI0 B TOPSInit
CIUPT I 00ECIBEUMBAHMS.

5. OceellieHHas 9acTh JIMCTa OKPAcHTCS B CHHHM IIBET, a 3aKphITas YSpHOHN ITONOCKOM
ocTaHeTcs Oe3 W3MEHEHHH. OTO CBHAETENBCTBYeT 00 0Opa3sOoBaHMM KpaxXMalia B OCBEIEHHOI
YaCTH JIUCTA.

Otgert: 31425
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3aganue 15.

Yemanoeume npaeunvryio nocredosamensHoCmy OCHOBHBIX 2MAN0E homocunmesa.
1. BoccTaHOBNIEHHUE YIIIEKHCIOTO ra3a A0 TIIIOKO3EI

2. mepeHoc 3IEeKTPOHOB NepeHocuuKamMu i obpaszopanre AT® u HAJI®-H

3. obpazoBaHue Kpaxmaia

4. Bo30yKIeHUE MOJIEKYJIBI XJIOpOGHIIa CBETOM

5

. Iepexon Bo30y>KICHHBIX EKTPOHOB Ha Goliee BHICOKHIA SHEPreTHIECKHH YPOBCHD
OrtBert:; 45213

3AJAHUE OTKPBITOI'O THITA

3apanme 16.

Ipoumume 3a0anue u 3anuwume pa3eepHymelii 060CHOBAHHBII OMEEm

ObmsacHuTE CyTh dKclepuMeHTa, BeonmHeHHOoro A. Xepmm u M. Yeiis B 1952 npu
HCIIOJIB30BAHKUE PAJUOU30TOIHOTO METO .

Ortgert: bakreprodaru pociu Ha 2 pa3sHbIX cpelax:

L. Ha cpeze, conepxameit paauoakTHBHBIA H30TOI CEpPhl, BKIFOYCHHEIH B GCIKOBLIC
000JI09KH
2. Ha cpene conepxameit paanoakTuBHBIA u3oton ¢ochopa, BKmoueHHLN B JJHK

[ony4yernpMu daramu 3apaxcamu kiaetku E.coli. Okazanocs, yro 6akrepuu, 3apaskeHHbIE
(araMH cepbl, HE COAEPXaJM pPAIHMOAKTHBHOW METKH, a OaKkTepuH, 3apakeHHble (aramu
¢docdopa, ObLTH paTIOAKTHBHEL

CrnepoBarensno, JIHK saBnsieTcs HacneICTBEHHBIM MAaTEPHAIIOM.

3apanue 17.

IIpoumume 3adanue u 3anuwume pazeeprHymulii 060CHOBAHHBIT OMEEM

Ilepeuncnure dpepMeHTHI, yyacTByroIHe B perutakanud Mojekyasl JIHK ¢ ykazanumem ux
yHKIH.

Otser: JIHK-renmkaza-paspsie  Bogopoaubix cBsmseif; JHK-Tomomsomepasa-pa3prib
dochonmrdupHoii cBA3U B 0fHOM U3 meneit nBoitHo#U cnupany; JJHK-mommMepasa- HapanmBaer
KXyl oJHouenodecHyro Lens gouepaux JHK no npuHIumy xoMIuIieMEHTapHOCTH, B
nampasnenun  5-3;  JIHK-mpaiimasza-cuate3 PHK-3atpaBox; JIHK-nmuraza-karanusupyer
obpazopanue dochoan>hupHOit CBIAIN

3aganue 18.

Ipoumume 3a0anue u 3anuwiume pazeepHymulii 060CHOBANHbLY Omgem
Ilepeunicnure oTimaus npoueccos cuHTesa JJHK u cuatesa PHK

Otger:

1.Curres JIHK-pennmukanus; cuare3 PHK-Tpanckpumnmus

2. PHK-nonuMepa3sa He Hy)KZaeTcs B 3aTpaBKe

3. TparcKkpunuus-60IbIIe TOYSK HHHITHAITAN

4. Yucno monekyn PHK-momumepassl B KiteTKe GoJIblIe, YeM [MPH PEILITHKALAA

3apanmue 19.

IIpoumume 3a0anue u 3anuuiume pazeepHymeiii 060CHOBAHKBII OMEEm

YeMm oTnHM9aeTCAd CTPYKTypa IeHa HPOKAPHOT OT TE€HA SYKapuoT? 3HAUYEHHE IpU
TPaHCKPHUIIIIHH.

OTger:

[TpoxapuoTsI:

1. OcuopHas yacth JIHK-renn:

2. I'ensl 06pa3yIoT KIaCTEPHI-OIEPOHEI ¢ OOIIHM IIPOMOTOPOM B PETYISTOPOM

3. I'eHnl He UMEIOT HHTPOHOB
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4. TpaHCKpHIIHUS M TPAHCISIMS Pa3/IeIeHE] BO BpeMEHH

OyKapHOTHL:

1. OcnoBHas gacts JJHK ne sBisercsa reHamu

2. Kaxeiii reH IMeET CBO IPOMOTOP U PETYIATOP

3. BONBOIMHCTBO TEHOB COCTOST M3 SK30HOB H HHTPOHOB

4. TpanCKpHIIIHAA ¥ TPAHCILSIHS Pa3ieieHB! B POCTPAHCTBE ¥ BO BPEMEHH

3aganne 20.

IIpoumume 3a0anue u 3anuuiume pazeepHymoiii 060CHOSAHKIT OMEem

Hapucyiite cxemy crtpoenms 3spemoit undopmarmonnoit PHK sykapmor. Ommmmwre
GYHKIIHYM €e KOMIIOHEHTOB.

Otger:

1.Komma9ox- mocnen. HyKNEOTHIOB C METHJMPOBAHHBIME OCHOBAHHAMHE, KOTOpas
obecrieynBaeT y3HaBaHHE MAIBIX CYOhETUHUI] PHOOCOM.

2.Jlunep-BBOHAS IIOCIEA, HYKICOTHIOB, KOMIUIEMEHTAapHAs IIOCICHOBATEILHOCTH B
Monekyie MPHK manoli cy6seamnmmsr pubocom, obecnew. mpukpemnenne HPHK x manoit
cyObenuHAIIe

3.CrapToBBIii  KOJOH-TPHILIET HYKICOTHIOB, KOIMP. B OON. CIydYaeB aMHHOKHCIOTY
GOPMUIMETHOHHH

4.Komwpyromas 4acTh-IIOCHeI0BATENBHOCTS KOJIOHOB, IH@pyomux ompexn. Ilocnex.
AMHHOKHCIIOT B COOTBETCTBYIOIIEH HENTHHON IENH

5.Tpelinep- KoHmeBas uyacTh MONeKyianl HPHK, BKIOY. HOHCEHC-KOMOH H MOJH-A
IIOCIIEI0BATENLHOCTD

ONK-5 - crmocoben mnpuMeHSTs B NpOGECCHOHANLHOM AEATENBHOCTH —COBPEMEHHBIC
IpesCTaBIeHAs 00 OCHOBAaX OMOTEXHONOIMYECKMX W OGHOMEIMIMHCKMX HPOH3BOICTB, TCHHOM
HHXXCHEPHUH, HAHOOMOTEXHOJIOTHH, MOJIEKYJIIPHOTO MOAEIMPOBAHKS

HMHauKaTopbl KOMIETEHIHIA:

OIIK-5.1. TlpumeHseT B NpodeCCHOHANBHON NEATENHHOCTH COBPEMEHHBIC MPEICTABICHAS O
OHOTEXHOJIOTHYECKUX U GHOMEIUIMHCKHX IIPOHU3BOICTBAX.

OIIK-5.2. IlpuMeHseT B NpodecCHOHANBHOM NEATENBPHOCTH COBpPEMEHHBIC MNpPEACTABICHHS 06
OCHOBaX F€HHOW HHKEHEPHH, HAHOOHOTEXHOJIOTHH, MOJIEKYIISIPHOTO MOACITHPOBAHHS

3AJAHUE 3AKPBITOI'O THUIIA
3apanns KOMOMHUPOBAHHOIO THIIA ¢ BBIGOPOM OJHOT0 BEPHOr0 OTBETA H3 MPEJI0IKEHHBIX
BAPHAHTOB
OIIK-5.1.  Ilpumenser B  IpPOGECCHOHANBHOH  HEATENHHOCTH  COBPEMCHHBIE
NPEACTABICHAS 0 OMOTEXHOIOTMIECKUX U GCHOMEIMITMHCKUX IIPOM3BOICTRAX.

3aganue 1.

B cocmag anuxoxanuxca éxodam:

1. 6enxu u yrieBons

2. YIIeBOJBI M HEUTPAIBHEIE KUPEI

3. yrneBoms U dochonumums

4. GelKM ¥ HEOPraHUYECKHE BEIIECTBA
Ortser: 1

3ananne 2.
Dazoyumos — amo.
1. 3axBaT KIETKOM XKUIKOCTH
2. 3axBaT TBEPIBIX YACTHI]
3. TpaHCIIOPT BEINECTB yepes MeMOpany
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4. yckoperue GHOXMMUYECKHX peakimit
Ortser; 2

3aganmne 3.

B cocmag sopvrura éxooum:
1. JHK

2. p-PHK

3. ©Genox u JTHK

4. 6enok u p-PHK.

Ortgert: 4

3ananus KOMOMHHPOBAHHOrO THNA ¢ BLIGOPOM HECKOJIBKHX BEPHBIX 0TBETOB H3
NP ENJI0:KeHHBIX BADHAHTOB

3ananue 4.

Buibepeme u3 npednooicennvix 6apuanmos éce NpaguibHble OMBempl
Jlsi BUPYyCOB XapaKTepHHI CIELYFOIIIE CBOMCTBA JKUBOMA MaTepHu
pa3sapakuMOCTh

POCT H pa3BHTHE

HacJeICTBEHHOCTD

0o0OMEH BellecTB

H3MEHYHBOCTE

. pa3MHOKEHHE

Ortser: 356

N N

3axanue 5. .

Brewmniolo 060n04ky, cocmosuyyro us 0606H020 COS NAAZMAMUYECKOT Membpanbl
KIIeMKYU XO3AUHA, UMEEMm 8UPYCobl

1. TaGauHOM MO3auKn

2. Gaxrepuit

3. BUY

4. Kopu

Ortser: 13

Banamm 3aKPbITOr0 THIIA HA YCTAHOBJICHHE COOTBETCTBHA

3ananne 6

Yemanoeume coomeemcmeue MeJHCOY HANPABNEHUEM COBPEMEHHON BUOMEXHONOZUU U €20
buUoONO2UYECKOT OCHOBOT]

OnpeneseHue Tepmun

A. Knetounast uexeHepus 1. OcuoBana Ha momyweHuy ru6puaubx Monexkya JHK u
BBEJICHUY STHX MOJIEKYII B KIIETKH JIPYTHX OPTaHH3MOB

B. I'enerHyeckas nmxenepus 2.0cHOBaHA Ha H3YYeHHHM OMOJOTHYECKHX OCOGEHHOCTEH

KICTOK ¥ BHEAPECHHM KOMIBIOTEPHBIX METOIOB KOHTPOIS
TeXHOJIOTMYECKHMX PEINCHMH, IMMO3BONSIOMMX MAKCHUMAIBLHO
PEAIHM30BaTh IOJIE3HBIE CBOMCTBA KIIETOK
anuuivTe B TAGIHUITY BEIOpAHHBIE IE(PHI IO COOTBETCTBYIOIIAMH OYKBaMHU.
A ‘B

I
|

OtseT; A2E1
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3ananue 7.

Iloobepume x onpedenenusm naubonree noOxXodAUUE MEPMUHBL.

Onpenenenue Tepmun

A. mepexox JIHK u3 nsyHuTeBoit GopMel B 0JHOHHTEBYIO| | KomniemeHTapROCTE
pu pa3phIBe BOJIOPOJHBIX CBsI3ei MEXIy| OCHOBAHHIA
KOMILIIEMEHTAPHEIMH napamu OCHOBaHMIH nojy|

BO3/IEUCTBHEM BBICOKIX TEMITEparyp

b. CBOWCTBO HYKIIGHHOBBIX OCHOBAaHWH chemmbmuecky 2 Henarypamnug JAHK
CIIAPMBATECS JPYT C JAPYTOM (nnaBnenue JIHK)

B. depmenT xoMIieMenTapHoro cunresa JIHK

3 Otcraroiag nenk

[. uems pgouepmeit JHK, na xkoropoi#t cuHTe3
KOMIUIEMEHTaPHOW 1LE€NH BO BpEeMA  pEIUIMKAIHH
OCYIIECTBIACTCA MTOCPEACTBOM COEAWHEHUS ()parMeHTOB
Oxazaku

4 THK-nonumepasa

3anMimuTe B TabMUILy BEIOpaHHBIE HUMPHI IO COOTBETCTBYIOIIMMH OYKBaMH.

A B B r
Otset: A2B1B413
3ananue 8
Ilod6epume k onpedenenusm naubonee nodxodsuyue MEPMUHBL.
Onpenenenne Tepmun
A, perynaropHert ywacrox JHK, ycwnmmBarommd| 1. Tenomepasa.

TPAHCKPHIIHIO ¢ OJHKaMIIero K HeMy IIpoMoTopa

b. ¢epment rpymmer Tparcdepas, KoHTpommpyrOmIHii
pasMep, KOJMYECTBO W HYKICOTUIHEINH COCTAaB TEJIOMEPOB
XPOMOCOM

2. DKCIU3HOHHAA pelapanus

B. sBneHMe BoccTaHoBneHus monekyn JHK, ocHoBanHOE
Ha YJAJICHHH IOBPEKICHHOrO y4acTKa M MOCIERYIOUIEM
cro BoccranoeHud JIHK-nommmepazoit, ucnonssyroneit
B Ka9EeCTBE MATPHUIIBI KOMIUIEMEHTAPHYIO LEIE

3. DHxaHcep

['. B3aUMHEIM OOMEH Ie€HETHYECKHM MAaTEpHANIOM MEXY|
TOMOJIOTHYHBIMH XPOMOCOMaMH, MPHUBOLSIIHNA K HOBOI
KOMOWHAIWHN ajyielicH.

4. KpoccuHrosep

SanuumTe B TabIUIly BEIOpaHHbIe TH(PEI 10,1 COOTBETCTBYIOMMME OYKBaMH.

A b | B r
Otset: A3B1B2I'4
3ananne 9.
Iloobepume x onpedenenusm Haubonee nOOX0OAUUE MEPMUHLL.
Onpenenenne TepMuu
A. KOHIEBOM YJYacTOK XpOMOCOMEI, MHOTHA 6o0rarteii| 1. reHoM

TCTCPOXPOMATHHOM, HIPAIOIIHM PO B COXpaHCHHH
[ICJIOCTHOCTH XPOMOCOMEI.

b. noJHas reHeTHyecKas cucTEMa KIETKH, OIpeAesomas
XapakTep OHTOTCHETHYECKOTO pA3BHTHSA OpPraHu3Ma |
HACJIEACTBEH- 72 HyIO Iiepefiady B PSAy IOKOJIEHUH Bcex
CTPYKTYPHBIX M YHKIIHOHAIBHEIX IPU3HAKOB

2. Oparmentsr OKazaku

B. ¢parmentsr THK pasmMepoM B HECKOJBKO THICSY

3. Tenomep
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(DakTepum) WM HECKONBKO  COTEH (3yKapuoThI)
HYKICOTHIIOB, BHOBb CHHTE3MpyroIpecs B epuon JIHK-
PEITHKAIAN ¢ 3al1a3AbIBArOMIeH HUTH

I". npoiiecc nepemMerueHns HeOonpmo#| 4. Tpancro3umus.
[TOCJIEI0BATEIFHOCTH HYKJIEOTHIOB B HOBBIIA
[CHETHYECKHH JTOKYC

3anummre B TaGIAIy BEIGPAHHEIE nUQpeI IO COOTBeTCTBy_IlomHMH OykBamH.
A b | B r ,

| |

Otser: A3B1B2I'4

3ananume 10.

lloobepume x onpedenenusm naubonee nOOX00AWUe mepmunbl,

Onpenenenne Tepmun

A. Yy ~ IpOKapHoT COBOKYITHOCTE coBMecTHO| 1. ANbTepHATHBHBIH

I'PAHCKPUOHPYEMBIX T'€HOB, OOGBIYHO KOHTPOJHPYIOUMX|  CIUIAHCHHT
POICTBEHHEIC OHOXMMHMYECKHE (YHKIMH, 3KCIIpeccHs]
KOTOPBIX ~ HaXONUTCA  IOJ  KOHTPOJNEM  OOIIero
PETYIATOPHOTO 3JIEMEHTA

b. mponecc, o6GecneunBarornmit komgupoBaHue omayM| 2. Omepon
FCHOM  CTPYKTYPHO H  OOBIYHO  (DYHKIIHOHAIHHO
Pa3IMYAIOMAXCS.  HOJNHIECNTHAOB....  COMPOBOXKIACTCS
COCTMHEHHCM 3K30HOB I€HAa B pa3sHEIX KOMOHHAIHAX C
00pa3soBaHMEM PA3IMYHBIX 3PEITBIX Monekys M-PHK

B. HeGONbIIHE KONBLEBHIE JBYXIEIIOYEYHEE MojieKynel 3. Marpuunste PHK (M-PHK).
JIHK, criocoGHble kK aBTOHOMHOI PEIUIHKALH, KOTOPhIE
MOTYT INPHCYTCTBOBaTh B Da3IMYHOM YHCIE KOMNHMi Bl
GakTepUaNBHBIX  KIETKAaX; 4acTo HCIIOJIB3YIOTCH B
Ka4eCcTBE BEKTOPHBIX MOJIEKYT

[". Mmonexyner PHK, cocrosimue u3 nmocienoBarenbHocTe, 4. ITnasMumer
KOMIUICMEHTapHBIX 9K30HAM TEHOB; 00pasyloTcs B
PE3yNbTaTe CIUIAHCHHIA W KOHIEBBIX MOAM(DHKAHN 13
MoJIeKy 1 nepBUYHOr0 PHK-Tpanckpumnra.

L3aIII/IHII/ITC B TaG]JII/IH,y BBIOpAaHHBIE MU PHI [I0J] COOTBETCTBYOIUMH OykBamu.
A b B r

L . [ |
Otsetr: A2B1B4TI'3

3auamm 3aKPBITOro THIIA HA YCTanosJacHHE MOCJACA0BATEILHOCTH

OIIK-5.2. TIlpumeHser B HIpo(ECCHOHAIBHON  JEATENBHOCTH COBPEMEHHBIE
IPEACTABJICHHS 00 OCHOBAX TEHHOW WHXXEHEPHH, HAHOOHOTEXHOJIOTHH, MOJIEKYIIAPHOTO
MOJIEIAPOBAHHUS

3apanue 11.

Yemanosume nocnedosamensiocms smanoe oxucnenus MONEKYL Kpaxmana & xode
SHepzemu4ecKozo obmena.

1. obpasopanue Monexyn IIBK (nHpOBHHOrPaIHON KHCIIOTEI)

2. paciienneHue MOJIEKyI KpaxMaJia Jio JIACaXapHJIoB

3. o0pa3oBaHHe YIIEKACIOTO r'a3a U BOJIbI

4. o6pa3oBaHHE MOJIEKY TITFOKO3BI
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Otsert: 2413

3ananmne 12.
Yemanosume npasunsuyio nocnedosamensnocme npoyeccos, RpOUCXO0SUX 80 BPeMsL
MUmo3a.
pacnazn saepHoi 000I0UKH
VTOJNIIEHHE U YKOPOUYCHUE XPOMOCOM
. BBICTPaWBaHHE XpPOMOCOM B LIEHTPAIHHOMN YaCTH KJIETKH
. Ha4ajo IBHXKEHHI XpPOMOCOM K LIEHTPY
. PACXOXICHHE XpPOMATHU] K ITONIOCAM KIETKH
. (popMHpOBaHHE HOBBIX SAEPHEIX 00OTOUEK
OTBeT 214356

RSN

3aganue 13.

Yemanosume nocrnedosamenvrnocme npoyeccos, npoucxodsuwux na pubocome.

1. TPHK orprisaercs or uPHK u BITankuBaetcs u3 puGOCOMBI

2. pubocoma HanuseBaercs Ha HPHK, B Heli pasMernaercs 1Ba Tpumnera

3. K JBYM TPHIUIETaM IPHCOEIUHSIOTCS ABA KOMILIEMEHTApHEIX TpuiLtera TPHKC
aMUHOKUCIOTaMHU

4. puGocoma nepemMemaeTcst Ha COCSIHM TPUILIET, K Kotopomy TPHK mocrasiser
HOBYIO @MHHOKHCIIOTY

5. pAIOM  pPacIONOXKEHHBIE AMHUHOKHCIOTEI Ha pUOOCOME B3aUMOJIEHCTBYIOT ¢

obpaszoBaHHEM CBs3EH

Otser: 23541

3aganue 14

Yemanosume nocnedosamenvnocme cobuimuii npu obpasoeanuu cmpykmyp 6eixa,
HAYUHAS C HAUMEHbULE20 YPOBHS OP2AHUZAYUYU OeNKOBOT MONEKYITbL.

1. Obpaszoranue TUCYIbGUIHBIX CBA3EH MEXTy II0OyIAMH

2. ObpasoBaHWe HOHHBIX  CBS3€H MeXHy pasHBEIMH  Q-COHMPAISAME  OJIHOM
MOJIMNENITHAHON IeH

3. OGpazoBanue BONOPOAHBIX CBA3CH MEXKILY BUTKAMH Ci-CITHPAITH

4. Obpa3oBaHHe aMUHOKHUCJIOTHOM IIEITH

5. IlpucoeauHEHAE ONUrocaxapuia K 6eKy ¢ YETBEPTHYHOU CTPYKTYpOi
OrtseT: 43215

3ananne 15.

Yemanosume nocrnedosamenvrnocme konguzypayuonnvix yposneii MAKPOMONEKYNbL:
1. manpHu# KOHGHUIYpanHOHHBIN TOPSAIOK

2. KOH(HUTYpaIUs MOHOMEPHOTO 3BeHa

3. KOH(QUTYpaIus Iuansl

4. xoH(UTYpaIHA ENH B 1ETIOM

Ortsert: 2314

3AJTAHUE OTKPBITOI'O TUIIA

3ananue 16.

IIpoumume 3a0anue u 3anuuwume paseepuymoiii 060CHOBAHHIL OMEem

Maiite onpeneneHune MOHATHIO TeHETHIECKHHN KO M oXapakTepHu3ynTe obIue cBoiicTBa
T'€HETHYECKOTO KOJIa.

Otser: I'eneTrueckuit KO- COBOKYIIHOCTH IPABHJI, COTJIACHO KOTOPHIM B JKHBBIX KJIETKAX
N0CIeI0BaTENbHOCT  KONoHOB (reHoB H  MPHK) mnepepomutcs B  IOCIEIOBAaTENBLHOCTH
aMHUHOKHCIIOT (6e1k0B). CoGCTBEHHO TIepeBO. (TPaHCISIMIO) OCYIIECTRIsSET PUOOCOMA, KOTOpast
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COEMHACT aMMHOKHCIIOTH B HETOYKY COITIaCHO MHCTPYKIIHH, 3allHCaHHOH B KomoHax MPHK.
CootBeTcTBYIOmME aMHHOKHCIOTHI JIOCTABIMIOTCA B pubocomy Monekymamu TPHK,
I'eHeTH9eCKUH KOX BCEX JKWMBBIX OPTraHHU3MOB 3eMJIM eMH (MMEIOTCS JIHIIL HEe3HAYMTEIbHEIC
BapHaliu), 4TO CBUACTEIECTBYET O HATHYHH OOIIEro IpeKa.

O6mue cBoOMCTBA reHETHYECKOT0 KOa:

1. TpunieTHOCTD - KaXkJas aMHHOKHCIIOTA KOAMPYETCA TpeMs HyKI€OTHIAMH,

2. BeipoxxieHHOCTh  (M30BHITOMHOCTB) - MHOTHE aMUHOKHCJIOTHBIE OCTATKH
KOJMPYIOTCS HECKOJIBKIMHE KOJOHAMH;

3. OmHO3HAYHOCTh - KaXKABIA OTHENBHBI KOAOH KOAMPYET TOJNBKO OMNHH
AMHHOKHCJIOTHBIN OCTaTOK;

4. YHHBEPCANBHOCTh - I'€HETHYCCKHH KOJ ONWHAKOB IJs BCEX HCCIeIOBAHHBIX
OpPraHU3MOB;

3. KomniaktHocTs - Mexay konoHamu B u - PHK HeT «3aHSTBIX» HYKJICOTHIOB,
KOTOPEIC HE BXOJIAT B IOCIIENOBATENBHOCTD KOJOHOB JAHHOTO IeHa.

6. HenepekpriBaeMoCTh - KOJOHBI OZHOTO I'€HA HE II€PEKPHIBAIOTCS, (ACKIIOUCHHE:

BHpYC 1 bakTepunodarn).

3ananue 17.

IIpoumume 3a0anue u 3anuuume pazeepuymoiii 060CHO8AHHYLT OMBem

Onumute CTpYKTYpy ¥ QYHKIIHIO MATOXOH IPHI

OtBeT: Mmuroxonnpus nBymMeMOpaHHas clepudeckas WM JIIMICOHAHAS OpraHENIa
JHaMETPOM OOBIYHO 0KO0JIO 1 MUKpOMETpA.

XapakrepHa Ui GONBIIMHCTBA — 3YKApPHOTHYECKHX KJIETOK, Kak aBTOTPO(OB
(oTocuHTE3MpYIOIIME PACTEHHS), Tak M reTepoTpodoB (IpHOHI, KHBOTHBIE). JHEPreTHYEcKas
CTAHIMA KIETKH; OCHOBHAasd (YHKIUS — OKHCICHHE OpPraHMYeCKHX COCOHHEHHH u
HCIIONIb30BaHNE OCBOGOXKIAOMIEHCS IIPH MX paciiafie SHEPrUd UL MeHEPaldH JeKTPHIECKOro
noTeHnuana, cuHresa AT® u TepMmoreHe3a. DTH TpH Impolecca OCYIIECTBIAIOTCS 3a CUET
ABMKCHMS DJIEKTPOHOB II0 JJIEKTPOHHO-TPAHCIIOPTHON Iemd GelIKOB BHYTPEeHHEH MeMOpPaHEL.
OHH TaKke OCYMECTBILIOT COGCTBEHHBIN GMOCHHTE3 XHMPHBIX KuCI0T (mtFASII), KoTOpEI
HEO0XOIUM is GHOTeHe3a MUTOXOHAPHI H KIETOYHOTO JbIXaHus. KomdecTBO METOXOHAPHIA B
KIETKaX Ppa3jMYHBIX OPraHU3MOB CYIIECTBEHHO OTIHYAETCA: TaK, OJHOKIETOYHBIE 3EISHBIC
BOJIOPOCIH (XJIOpeNa, MOJUTOMEIIA), @ TAaKKe SBIVIEHBl M TPHUIIAHOCOMBI HMEIOT JHIIb OXHY
THFaHTCKYIO MHTOXOHJPHIO, TOraa Kak oonuT u am&ba Chaos chaos comepxar 300 000 u 500
000 mMuTOXOHIPHH COOTBETCTBEHHO; y KHILIEYHBIX aHAPOOHBIX SHTAMEG M HEKOTOPHIX APYrHX
Hapa3sHTHYCCKUX MPOCTEHINTMX MHTOXOHIPHH OTCYTCTBYIOT. B clieruanu3MpoOBaHHBIX KIIETKaX
OPraHOB JXMBOTHBIX CONCPXKATCSA COTHY M JAAKE THICAIM MHTOXOHAPUIA (MO3T, CEPALE, MEIIIIEI).

B coorBeTcTBHH ¢ Teopumeil cHMOHOreHe3a, MHTOXOHIDHM IOSBHJIHCH B PE3yJIbTATE
3axBara NPHMHUTUBHBIMH KIETKaMH (TIpoKapHoTamH) Oaktepuif. KieTku, KoTophie He MOIIH
CaMd HCIONB30BaTh KHUCIOPOJX U I€HEpAllMd SHEPrHH, HMENH CEphE3HBIE OrpaHHYEHHs B
BO3MOXHOCTSX Pa3sBUTHsL; OakTepHy e (IPOTeHOTHI) MOINIH 3TO JeNarth. B mpomecce pasBHTHS
cuMGH03a IIPOTEHOTHI GIIaroaps MOBBICHBINEHCS 3HEProdhEeKTHBHOCTH IEPESIATH MHOKECTRO
CBOMX T€HOB COPMHPOBABIIEMYCS SIPY TEHeph yXKe 5ykapHoT. BoT MoueMy COBpeMeHHEIE
MHTOXOHJpHH OCONBIIE HE SBILIOTCS CAMOCTOATENBHBIMH OPTaHM3MaMH. XOTS HX T'eHOM
KOIMpYeT KOMIOHCHTHI COOCTBEHHOM CHCTEMBI CHHTe3a 0esika, MHOTHe ()epMEHTH H OEJIKH,
HeoOXOmuMBIe Ui WX  (YHKIHOHHPOBAHHS, KOAHMPYIOTCS SIEPHBIMH  XPOMOCOMAMH,
CHHTE3HPYIOTCA B LHUTOILIA3ME KIETKH M TOJILKO IMOTOM TPaHCHIOPTHPYIOTCA B OpPraHe/bl. B
uccnenosannu 2023 roja G0 0GHApYKEHO, YTO MOpckue GakTepun M3 poaa lodidimonas
MMCIOT OOIIEro INpeika ¢ MUTOXOHJPHAMH, OHH OJIM>Kailline HBIHE JKMBYIIHE POJCTBEHHHKH
ApEBHETO 3H/I0CUMOMOHTA 3aXBa4YEHHOTO B X0e cuMOunorenesa 1,6-—1,8 Mapx. et Hasax

3aganue 18.
IIpoumume 3a0anue u 3anuwume pazsepnymolii 060CHOBAHHBITI OMEem
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Onmmmre Buzsl u Gpyaxoun PHK

Oteer: Bhipemstor tpm Buma PHK: MatpuuHas (MHGopMaumonnas) PHK — mPHK
(uPHK), Tpancniopraas PHK — TPHK, pubocomnas PHK — pPHK.

Bee Bumst PHK mpexcramisior  co6oi HEPa3BETBJICHHEBIE  OJHOIENOYCYHEBIE
TOTHHYKICOTH/IEI, KOTODBIE MMEIOT CIEMM(HIECKYI0 IPOCTPAHCTBEHHYIO KOH(POPMAIHIO.
Wupopmarms o cTpoennn Bcex pumos PHK xpanutcs B JIHK. Ilpomece cunreza PHK Ha
marpune IHK maspiBaetcs Tpanckpumimeii.

HanGonee xopouio u3yueHHBIMEH SBIIOTCS Tpancnopraeie PHK (TPHK), xortopsie
coziepXxaT 0ObMHO OT 76 10 85 HYKICOTHIOB M HMEIOT MOJIEKYJIIPHYI0 Maccy ot 25 000 mo 30
000 D. Ha nomo TPHK npuxomura 6 r B 1 14 ca oxono 10 % ot obmero coxepxanus PHK B
knerke. Orewaer TPHK 3a TpaHcIOpT aMHHOKHCIOT K MecTy cuHTe3a Oenka, — k pubocomam. B
KICTKe BCTpeuaeTest okono 30 Bumos TPHK, kaxmeni w3 HEX uMeer XapaKTEPHYIO TOJIBKO HJISA
HETO NOCICAOBATEIEHOCTD HYKICOTHIOB.

PuGocomurie PHK (pPHK) comepxar 3 000—5 000 HykneotsoB. Ha momo pPHK
npuxoaurca 80—-85 % ot obmero comepxanuss PHK B xierke. B xoMIuiekce ¢ pruOOCOMHEBIMHI
benkamun pPHK oGpasyer pmGocomsr — OpraHejlIBl, OCYINCCTBILIIONIMEC CHHTE3 Oelka
(TpaHCIAIMIO).

Mugopmammonnsie (Matpransie) PHK Pa3HOOOPA3HEI 110 COAEPKAHMIO HYKICOTHIOB H
MoneKynsipaort macce (o 30 000 myxneotumon). Ha ux mommo npuxomuted 10 5 % ot obero
conepxanus PHK B kietke. @ynxuuu MPHK: » nepenoc remermdeckoit uadopmanun or JJHK k
pubocoMaM; ¢ MaTpuma UL CHHTE3a MOJIEKYNBl OenKa; * onpefeNeHue aMHHOKHCIOTHON
TIOCTIEI0BATEILHOCTH TIEPBHIHOM CTPYKTYPbI GEIKOBOM MOJTEKYIIBL.

3ananne 19.

IIpoumume 3adanue u 3anuwume Dpaseeprymuiii 060CHOBANHbL OMeem

Onummure nporece TpaHCKpHIIIHY

Oteer: Tpauckpumius (J1art. transcriptio — mepenuceBaHHE) — 3TO IIEPEHOC
reseTnyeckolt undopmanuu ¢ JJHK na PHK, T. e. mpouecc cunresa PHK c HCIIONIb30BaHUEM
JTHK B xayecTBe MaTPULIBL, TPOMCXOAIIMHN BO BCEX SKHBBIX KIETKAX, Tpauckpunuusg cocrout u3
CTaquH HHUIUAINH, JIOHTAIUH B TepMAHALNU. B Pe3yIbTaTe TPAHCKPHIIMU 06Pas3yrOTCs TpH
knacca monekyn PHK: marpuunsie (MPHK), Tparcnoprasie (tPHK) u pu6ocomansnsie (pPHK).
IIpy  TpaHCKPWIIHMYM TpaHCKPHOHPYIOTCS TONBKO HEGONLITHE ydactku Mouekynsl JIHK.
Tpanckpubupyemsiit yuactok JIHK orpammuen co CTOPOHBI 3'-KOHIIa TIPOMOTOPOM — YYacTKOM,
C xoTopeM cBs3biBacTcss PHK-nmonmmmepasa, a co cTopons! 5'-komma — TCPMHHATOPOM, T. €.
YHacTKOM, B KOoTopoM mpepeisaercs cuutes PHK. Tlocnenosare sHOCTE HHK, orpauwuernnas
TPOMOTOPOM M TEPMHHATOPOM, IPSACTABISAET COGOM €AUHHILY TPAHCKPHIILHY — TPAHCKPHITTOH

PHK-momimepasa B kauecTse cybctpaTtoB muis  cuHTesa PHK HCIIOJIB3yeT
puboHykneosun-5'-rpudocharer (ATO, I'TD, OT® u YT®). Kak n HAHK-nmonumepasa, npu
peumkanuu  PHK-mommMepasa  yumaser nens, HPHUCOCAUHAA HYKICOTHABI K 3'-KOHIy,
HapalliMBast Nenb B HanpaBiaeHuu 5'—3'. 13 neyx ueneii JJHK TPAHCKPHOUPYETCH TONBKO OJHA.
B otmume ot JHK-nonumepassr PHK-monuMepasa He Hyxnmaercs B 3aTpaBke. Hyxmeorums
TIPHCOCTMHAIOTCS K LIS B COOTBETCTBHH € IPHHIMIIOM KOMILTEMEHTAPHOCTH. ObpazoBapuiascs
B pesynbTate Tpanckpuniun PHK kommnemMeHTapaa MaTpraHOi memm JTHK

B npomecce TpaHcKpummmm BRImENIAIOT TPH CTAOWM: MHULMAIAIO, 3JJIOHTALHI0 W
TepMHHanuio. Ha cragum wHMIManun PHK-nomumepasa, Bzanmogeiictrys c IIPOMOTOPOM,
BBISBIBACT pacxoxenune uenelt JIHK (mrasnerne JHK) u HauwmHaeT cuates monekynsl PHK. B
TIpONecce  TPAHCKPHIINMK pacIUIeTeHHBIH ydacTok JIHK (TpaHCKpHIIHOHHEL Iy3BIpeK)
3aHuMaeT 12-18 map ocropanwmif. Kak Tompko PHK-nonumepasa nocruruer TEPMUHUPYIOIIHX
TOCIENOBATEILHOCTEH, 3allycKaeTcs MOCHSN s CTaIus — TepMHHAmES. 1o ee 3aBEpIIEHHH
IPOUCXO/IUT ~ OCBOOOXIEHHE BHOBb CHHTE3HPOBAaHHOH memn PHK (em. pme. 11).
CunresupoBannele  Monekynsr  PHK MOTyT  MOJABEPraTbCsA  MOCTTPAHCKPHIIHOHHBIM
KOBAJICHTHBIM MOIMQUKALIUAM — Tak Ha3bIBACMOMY IIpOLECCHHTy (co3peBanuio): PHK
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CHHTE3UPYIOTCS B BHJie GOJee JNIMHHEIX MPeIICCTBEHHUKOB, KOTOPHIE 3aTeM PacIOerstoTesS 1
MoaudumpyoTea. B mponecce cospeanus y HEKOTOpPEIX mpeqmecTsennrkoB TPHK mapsay c
YAQICHHEM  KOHIICBBIX  IIOCIENIOBATEIPHOCTCH MOXET NPOMCXONUTh H IIPHCOEIUHEHHE
HYRICOTH/HBIX TIOCICAOBATENBHOCTEH, HIPAIOIMX BaXKHYIO POJIb B HX (DYHKIHOHHpOBaHuM, B
1959 r. 3a oTkpEITHE Mexanu3Ma 6HONOrHYECKOr0 cHHTe3a PHK aMEPHUKAaHCKOMY M HCIIAaHCKOMY
ouoxumuKy Cesepo Ouoa (Severo Ochoa) Gputa mpucysxnena Hobenesckas mpemus.

3aganue 20.

IIpoumume 3a0anue u 3anumume Dpazeepuymulii 060CHOBAHHBLI Omeem

OnuimTe ypoBHH OpraHM3alAy HACIEICTREHHOTO Marepuaia

OTBer: pazmuuaior cremyrompe YPOBHH CTPYKTYPHO-(DYHKIMOHAIHLHONW OpraHH3aIuu
HaCJIeICTBEHHOIO MaTepHaa: TeHHBIH, XPOMOCOMHEIHM 1 T€HOMHLII. DIeMEHTapHOR CTPYKTypoit
TCHHOTO YPOBHS OpraHH3allMH SBISETCA IeH. [ €HBI KIETOK 3yKapHOT HaXOAATCS B XpOMOCOMaXx,
obecrieunBas XpOMOCOMHBIH YPOBEHE OpraHu3alliy HACJACACTBEHHOIO MaTepHana. | eHBI OTHOM
XPOMOCOMBI 00Pa3yIOT IPYNIly CLEILIEHHS ¥ COBMECTHO [IePEArOTCs OT POTUTENCH ITOTOMKAM.
Bcesi coBOKYITHOCTE reHOB Oprannsma B (GYHKIMOHAIEHOM OTHOIIEHUH BENET ces Kak IeJIoe U
oOpasyet exuHyio 33 cucremy, Ha3bIBACMYIO I'€HOMOM MU reHOTHIOM. OJHH W TOT X€ I'eH B
PasHBIX TCHOTHNAX MOXET MPOABIIATE cebs mo-pasHoMy. HaGop renos opranmsma, KOTOpPBIE OH
TIOXYHaeT OT CBOMX POAMTENEH, Ha3BIBAETCA I'€HOTHIIOM, & COAEPKAHHE [EHOB B ramJIoOHuHOM
Habope XpOMOCOM — TIE€HOMOM. COBOKYIIHOCTh BCEX BHENIHHMX H BHYTPEHHHMX IIPH3HAKOB
OpraHusMa, pasBHBAIOIIMXCS HAa OCHOBE TEHOTHMIA HOJ BO3IEHCTBHEM ¢akTopoB cpejsl,
HasbiBaeTca eHoTHIOM. DEeHOTHIT MOYKHO OIPENENUTh KaK BHEIHEE NPOSBICHHE KaKOro-IHb0
npusHaka. B denorune muxorna me peaNu3yOTCA BCE IFeHOTHIMYECKHE BOSMOXKHOCTH, (DEeHOTHII
KaXXI0ro opraHusMa €CTh JINNIb YaCTHEIN CIIydYail NpOsBICHHUS €ro reHOTHIA B OHTOrEHe3e (B
KOHKPETHO CIOXKHBIIMXCSA YCIOBHSX WHIMBHIYANbHOTO passBHTHsS). Bce remsl mo GYHKIHIM
HOAPA3ACIAOTCA Ha CIPYKTYPHBIE M  (DYHKIHOHAILHBIE. CTpyKkTypHBIE TreHBl HecyT
HH(POPMAIUIO 0 GENIKAX ¥ MOCAEN0BATEBHOCTH HYKJICOTHJ0B B pa3nu4Hbix Buaax PHK. Cpemu
(GYHKITHOHAIBHEIX TEHOB BBUIEIAIOT TEHBI-MOAYJSTOPEL, YCHIHBAIOLIHE MM OCTIAOJISIONHE
JEHCTBHE CTPYKTYPHBIX [€HOB, H TCHBI-PETYIIATOPEIL, BIUAIONIHE HA PabOTy CTPYKTYPHEIX T€HOB.
M3BeCTHO, YTO TEHOTHNI Y BCEX COMATHYECKHX KIETOK OpraHu3Ma OJMHAKOBBIA (CIICACTBHE
PaBHOTO pacIpeNeieHHs TeHeTHIECKOTO MaTepHala MeX/Ty JOUCPHHMH KICTKAMU IIPY MHTO3€),
ONHAKO KJICTKH PA3HBIX TKAHEH M OPraHoOB OAHOIO OPTaHU3MA CHJIBHO OTIHYAFOTCS (aepeHEIe,
MBIMEIHEIC, SNUATEINANBHEIC, COCIMHUTEIFHOTKAHHBIE). B pasHBIX KiIeTkax paboTaioT pasmble
0JIOKH I'€HOB.

3.1.2. Temsbl coobmennii

@opMupyeMble 'KOMIETEHIHH: Crocoben NPUMEHATE 3HAHHE OCHOB 5BOJIOLMOHHOM
TEOpHH, UCTIONBE30BATE COBPEMEHHEIE NPEJICTABIEHHUS O CTPYKTYPHO-(YHKIMOHATBHOH OpraHu3aluu
TCHETHYECKOH MPOTpaMMBl XKUBBIX OOBEKTOB H METOMBI MOJICKYJIIPHOM OHMOJIOTHUM, I€HETUKH H
OWoNOrMM  pasBUTHMS NS MCCUCAOBAHMS  MEXAaHHM3MOB  OHTOTeHE3a I ¢umnoreHesa B
npodeccHoHaNbHOM  nestensHoctn  (ONIK-3);  crocoGen NPUMCHATE B NPOeCCHOHATBHOM
ACATENEHOCTH COBPEMEHHBIE NPEACTABICHHA 00 OCHOBaX GHOTEXHONOIHYECKHX M GHOMETUIIHHCKIX
TIPOM3BOZICTB, T€HHOH WHXXCHEPHH, HAHOGMOTEXHONOIHH, MOIEKYIISPHOTO MonenupoBanus (OIK-
5); CIOCOGHOCTD IKCILTYATUPOBATE COBPEMEHHYHO annapatypy u oOOpYIOBaHHE [/ BEHIIOTHEHHS
Hay4HO-HCCIIEI0BATE/ILCKUX TONIEBEIX U 1a00paTOPHEIX GHONOrHYeCKHX paGoT (IIK-1).

CTpoenme u CTpyKTypa GeNKOBOM MOJIEKYJIBL

Kondopmanus Genka u ee 3HaueHue.

noGynsaprslie 1 pubpunapase Genku.

Benku — dpepMenTsL. AnocTepHuecKrit MEXaHH3M perysmnum.

el
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benku — ropmoHEL.
BzaumocBsa3ks cTpoenus n hyHKumi. IIpumepkr.
OcHOBHEIE 9Talk! cUHTE3a GerKa.

QOJIIUHT ¥ €ro 3HaYeHwe. Iamepons:.

. Monexynsapuas matonorus 6esxa.

10. Crpoenne u pors JTHK.

11. Crpoenwne u pons PHK.

12. Buocuntes JTHK.

13. Tparckpunnus PHK, Cospesanne.

14. ITonsTHE TeH U reHOM.

15. Myrarumu.

16. PHK-conepxamue Bupycs u HMHK-conepxamme BMpycsL.
17. Knerka mpokaprot u sykapror. CpaBHHUTENBHBIH aHAT3 CTPOCHHS U bysKImi.
18. Crpoenne u Gyuxnmu opranesnt.

19. CtBONOBEIE KIETKH.

20. Crpoenue u pyHKIHA MeMOpaHHEIX OEJIKOB.

21. Ctpoenne u QpyHKIHH MEMOpPaHHBIX JIMIIHIOB.

22. CpoiicTBa GuoMembpar.

23. PenenitopHas (pyHKIHSL.

24. TparcnoprHas GyHKIHS.

25. IHK- u PHK-cozepxammue BHPYCEL

26. Kretka npokaproT u dykapuoT. OCHOBHEIE Pa3IIHIHSL.

27. bBuoMeMGpaHB! KIETOK. Crpocnue.

28. MeM6Gpaungle Genky. Crpykrypa u dynxumm.

29. MeMGpaHHEbIe IHATTHIHL Crpykrypa u Gpysknum.

30. OcHoBHBIEe ByHKIHE BM.

31. lenerndeckne Mommdukamm a) pacTeHHiA, 0) KHBOTHEIX.
32. Yenexu reHHOM HHKEHepHY (E.coli).

33. Bkiax MonekynsapHO# GHOIOTHE B OHOTEXHOIIOrHH.

34. CTRBONIOBEIE KIIETKH B MONeKyIIpHas 6uonorus. [lepcoekTHBEL HCIOTB30BAHNS.

0 %0 N o

3.2. TunoBwie 3aganns s NPOMEKYTOYHOH aTrecTannu

3.2.1 Tlepeyenn Bonpocos Kk 3a49eTy

DopMHpyeMble KOMIIETEHIMH: CIIOCOGEH TMPUMEHATE 3HAHHE OCHOB 3BOIOIHMOHHOMN
TEOPHH, HCTIOJIB30BATH COBPEMEHHBIE NPECTABICHUS O CTPYKTYPHO-()YHKIIMOHANBHON OpraHH3auuu
FEHETHYECKOH NPOrpaMMBI JKHBEIX OGBEKTOB M METOBI MOJIEKYNSAPHOM OHONOTHH, TFEHETHKH U
Ouosormm  passuTMs DN MccnenOBaHMS MEXaHM3MOB  OHTOT€He3a W  (uIOreHesa B
NpoQecCHOHANBHON  IesTebHOCTH (OIIK-3); cmocoben npumensts B npodeccHoHaNbHOM
ACSTCIILHOCTH COBPEMEHHEIC MPE/CTABNEHNA 06 OCHOBAX GHOTEXHOTOTHYECKHX 1 BuoMeIMLMHCKHX
TIPOH3BO/ICTB, TCHHON MHXXEHEPUH, HAHOGHOTEXHONOTHH, MOJICKyISspHOro MoaeMpoBanus (OT1K-5);
CIIOCOGHOCTE  OKCIUIYaTHPOBATh COBPEMCHHYIO ammapatypy W o0OpyHOBaHHME IUIS BEITIOHEHMS
HayqHO-HCCIICI0BATENECKIX TI0JIEBBIX U JIaGOPaTOPHBIX GHONOrHYSCKHX pabort (TIK-1).

IIpeamMeT u 3amaun MOJIEKYIIpHOH OHONOrHN.

Benku. Ctpykrypa 6enxosoit MOJIEKYJIBI.

Crpoenue u pyHKIHH TIIO0YISIPHEIX M (DUGPHILIAPHBIX GENKOB.
DepmenTrl. Ctpoenue u GyHKIHUY.

OCHOBHBIE MEXaHU3MBI PETYILILAH AKTHBHOCTH tbepmenToB.
Mexanmsm anmnocrepuyeckoit perynsnum.

MosnekysipHEIe OCHOBBI B MEXaHU3MEL HaCJIeZICTBEHHOCTH.
Crpoenne u gpyuxumn JTHK u PHK.

NI AL~
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9. Ten. l'enermueckuii Koy,

10. Perumaxanus.

11. Tpanckpummms.

12. Tpaucnsuus resetraeckoro KoJa.

13. TocTrpancasmuonnas MoaubHuKaus 6eIKos.

14. ®ommumr.

15. ManepoHsr.

16. Mexann3M coxpaHeHHs NOCTOSHCTBA 1 H3MEHYMBOCThH I'€HOB.

17. MyTaumonmsIii Ipornecc.

18. Monexynsapasle maTomorum. IIpuons:.

19. THK- u PHK-conepxamue BHPYCEIL

20. Knetka mpoxaprot u 9yKaproT. OCHOBHEBIE pas3IHYHsL.

21. BuomeMGpaHE! KieToK — MeMOpaHHBIE JTHIHIEL

22. broMeM6paHbI KIIeTOK — MeMOpaHHBIE OeNKH.

23. TparcnopTaas dyHKIHS OnomemOpam.

24. Penenropusie Gpysxiun H6romeMOpan.

25. XapakrepHsle cBoHCTBa OGromeMOpaH.

26. Ycnexu renuoit HHXCHEPHH.

27. BKnax MONeKyIapHOii 6HONOrHH B OmoTexHOIOTHY.
4. METOAUYECKHE MATEPHAJIBI, ONIPEAEJISIOINE HPOLUEIXYPHI

OLEHWBAHMS SHAHHI, YMEHUI U HABBIKOB M OITBITA AESATEJILHOCTH,

XAPAKTEPU3YIOIMX DTAHBI OOPMUPOBAHHA KOMITETEHIIU I

Kpurepuw orenuBanus sHanmit 06yvuarommxes UPH DPOBEICHUH TECTUPOBAHHNS
Pesynbrar TectupoBamus onemmsaercs mo TIPOUCHTHOH IKane onenku. Kaxmomy
00yJarommeMycst IIpeIaraeTcs KOMIUIEKT TECTOBBIX 3aJ1aHul 13 25 BOIPOCOB:

* OrmeTKa «oTIHYHO» — 25-22 IIPaBHJIBHBIX OTBETOB.

* OT™eTKa «xopomo» — 21-18 [IPaBHJIBHBIX OTBETOB.

¢ OT™MeTKa «YAOBJICTBOPHTEIBHO» — 17-13 UpaBUIBHEIX OTBETOR.

* OTMeTKa «HeyXOBJIeTBOPHTENLHOY — MeHee |3 NIPaBUIILHBIX OTBETOB

Kputepun onenuBanms sHanmit 06yuaroumxes IIDH 3aCTYIIMBAHWUH COOBIIECHMI:

* OT™MeTKa «OTAMYHO» - 0603HAYECHA 1pobneMa u 060cHOBaHa eé aKTyaJIbHOCTh; CHeJIaH
AHATH3 DPa3IMYHbIX TOYEK 3pEHHS Ha PacCMaTpUBacMyI0 MpoOONEMY M JIOTHYHO H3JIOMKEHA
COOCTBEHHAS MO3HUITHS; cOPMYIHUPOBAHET BRIBOALL, TeMa PacKpEITa IIOJHOCTEIO.

*O1tmeTKa «XOpomo» - AOUYMICHEL HENOYETEL. B wacTHOCTH, HMeEIOTCS HETOYHOCTH B
H3JIOMCHUH MAaTEPAaNa; OTCYTCTBYET JIOTHYECKAs [OCTE0BATENLHOCTD B CYXICHHUSAX.

*OT™MeTKA «yXOBIETBOPHTENLHO» - TeMma OCBEIICHA JHINb YaCTHYHO; JIONYINCHEI
bakTHueckme o1u6Ky B COJIEPKaHUM COOOILICHHUS;

*OTMeTKa «HEY/OBJIETBOPHUTETLHO» - OOHapYKHBACTCS CyINECTBEHHOE HEIOHHMAHHE
NPOOJIEMEL HITH COOOIICHHE He IIPEJICTABICHO BOBCE.

Kpurepuw sHanwit mpu npogenenun 3agera:

* Ouenka «3a4TeHO0» JOIDKHA COOTBETCTBOBATE napamMeTpaM MoO0H H3 MONI0KUTEIbHEIX
OLICHOK («OTIIMIHOY, «XOPOIIOY, «YROBJIETBOPHTEILHOY).

*Ouenka «He 3auTeHo»  fOJPKHA COOTBETCTBOBATh  IApaMeTpaM  OIEHKH
«HEYJIOBJICTBOPUTEILHO),

* OTMeTKA «OTIIMYHO» — BLITONHCHBI BCe BHJIBl y4eOHOH paBoTHI, HpelycMOTPEHHBIE
y4eOHEM 1masoM. O6yuarommmiics ACMOHCTPHPYET COOTBETCTBHE 3HAHWH, YMEHHH, HaBEIKOB
TIIPHBE/ICHHBIM B TaOJHIEX [OKA3aTessM, ONICPHPYET HPHOOPETCHHBIMU 3HAHUSIMH, YMEHUAMH,
HABBIKAMY, NPAMEHACT HX B CHTYallUsX MOBBILEHHOH CIIOXKHOCTH. IIpu sTOM MOryT GHITH
AONYMCHBI HETOYHOCTH, 3aTPYJHEHHS IPH AHANHTHUCCKIX OIepanusix, NepeHoce 3HAHHH u
YMEHHiT Ha HOBBIE, HECTAH [APTHEIE CHTYallHH.
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* OTMETKA «XOpOWI0» — BHIIONHEHE] BCE BUIBI y4eOHOM paGoTs, IIPEXyCMOTPEHHbIE
y1eOHbIM TaHoM. O6y4qaromuiics ACMOHCTPHDYET COOTBETCTBHE 3HAHUY, YMEHHH, HABBIKOR
TIPUBCIICHHBIM B TabiMIax IoKaszaressm, ONEPHPYET MPHOOPETEHHBIMA 3HAHHMSMH, YMEHUSIMH,

HESHaYMTCIBHBIE OLIMOKH, HETOYHOCTH, 3aTPYHEHUS TIPH aHATHTHYCCKHX olepanmsx,
[ICpeHOCE 3HAHMI U YMEHUH Ha HOBEIE, HeCTaHJAPTHEIE CUTYAI[HH.

e OT™MeTKa “YOBJICTBOPHTENLHO» — He BBIIONHEH ONMH WIH Gojce BHJIOB y4eOHOIT
paboTeL, IPENYCMOTPEHHBIX YYeOHBIM ILIZHOM., Ob6yyaromuiics JAEMOHCTPHPYET HEIMOIHOE
COOTBCTCTBME 3HAHMM, YMEHHMi, HABEIKOB IIPUBC/ICHHBIM B Tabaumax —moKasaTess,
AOMYCKAIOTCS 3HAYMTENBHEIE OMMOKH, TIPOABIIACTCS 9ACTHYHOE OTCYTCTBHE 3HAHME, YMEHHI,
HABBIKOB II0 sy MOKasaTelnei, oGyvarommiics HCIIBITBIBACT 3HAYUTCNBLHEIC 3aTPYIHEHHS pu
ONCPHPOBAHHY 3HAHHSAMH U YMEHUIMH TIpH MX IIEPEHOCE HA HOBEIE CHTYALIAH.

* OT™MeTKa «HEYNOBICTBOPUTEILHO» — HE BHIIOJIHEHL] BHIBI  y4eOHOU paboThi,

5. IOCTYIIHOCTD U KAUECTBO OBPA3OBAHMS SIS JIMII C OB3

Ipu HeobxomumocTy naBamHIAM ¥ JMNaM C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 30POBBS
TIPEROCTABIIICTCS. NOTIONHUTENBHOE BPEMSL LTS [OITOTOBKH OTBETa Ha 3aYeTe.

Ilpu nposenexun TIPOLCIYPEI OLECHUBAHHS DPE3YIBTATOB OGYYeHHS MHBAJIMIOB W JIHI| C
OTPAHIICHHBIMH BO3MOMHOCTSIMH 3/[0POBES MOTYT HCIIOJIb30BATHCSA COOCTBEHHBIC TEXHUUCCKHE
cpencTsa.

Iponenypa onenusamus PE3ynbTaTOB OOYYeHMS MHBANMIOB W 1HI ¢ OrpaHHYeHHBIMHU
BO3MOXHOCTAMH 30POBBS 10 AHCHHUILIHHE TIPENyCMaTPUBACT NPEeNOCTaBIeHHE HHMOPMAITHE B
$opmax, ananTHpoBaHHEIX K OTPaHIICHUAM HX 3)OPOBBS H BOCIIPHSTHSI HHpOpMAIH:

i — B I€9aTHOH (hopMe yBemmueHEEIM mpudTom, ]
st man ¢ mapymennsavy 3pEHH: ]
L |_— B (opme snekTporHOrO JOKYMEHTA.
——n S R IPOHHOIO0 NOKyMeHTa,
— B IIeYaTHoit popme,
His ¢ Hapymenusvu ciIyxa:
— B (opme anextporHOro  JOKYMEHTA. I
i nun ¢ Hapymenmsavy OIOpPHO- — B IleYaTHOH popme, anmapara: |
ABUTATE/IFHOTO alnapara — B opMe anexTponHOro JAOKYMEHTA.

I[Ipu nposenenun TIPOLC/PBI OLIEHUBAHHUA PE3YNbTATOB 0GydeHHs HHBAJIMIOB W JIHI[ C
OIPaHMYCHHBIMH BO3MOXHOCTSMH 370DOBBS 10 AHCUUIUIMHE O0ECIICUMBAET BBINOIHEHIE
CIICAYIOIMUX NOTIONHUTENBHEIX TPEGOBAHM B 3aBHCHMOCTH OT HHAMBHYAIbHBIX 0COOEHHOCTEH,
obyJarommxcs:

a) HHCTPYKIHS 110 HOPANKY NPOBENCHHA IIPOLEMYPH OIEHHBAHUS MPEIOCTABNIAETCS B
ROCTYIIHOH (opMe (YCTHO, B THCHMEHHOMH dopme);

6) moctynHas popma npeocTaenns 3aJlaHUH ONEHOYHBIX CPEACTB (B HEYATHOMH ¢opwme,
B I€YaTHOW (opMme yBemmuyeHHBIM mpudpToM, B opme SNICKTPOHHOIO JOKYMEHTA, 3a/aHus
3aUMTHIBAIOTCS IIPENOJABATENEM);

B) IOCTyNHas dopma TIPENIOCTABIICHHA OTBETOB Ha 3aaHHs (IIHCEMEHHO Ha Oymare, HaGop
OTBETOB Ha KOMIIBIOTEPE, YCTHO).

Ilpu meoGxomumocTn s O0YYaIONNXCA ¢ OrpaHAYEHIbIMY BO3MOXHOCTSAMH 3]0POBBS
HHBANHJIOB MPONENYPa OLEHHBAHES PE3yTbTaTOB  OOY4YeHHS 10 JMCHUIUIHHE MOer
IPOBOJUTHCS B HECKOJIBKO 3TAMOE,
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