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1. [lestu oCBOEHHUS AUCHUILIHMHBI
IenssMu ocBOCHUS JUCHMIUIMHEBI « BHOTEXHOIOTHS) SBIISIOTCS:

1. ®OopMHpPOBAHUE CUCTEMATUYECKUX 3HAHMM B 00JIACTH TEOPETHUECKUX
OCHOB OMOTEXHOJIOTHH.
2. dopMupoBaHUE 3HAHWI, YMEHHI, HABBIKOB, HEOOXOJUMBIX JJIA

UCCIIEIOBaHMsI OHMOIpenapaToB W pa3pabOTKW METOJOB HUX TNOJydeHuss Ha 0Oase
MOJICKYJISIPHBIX OCHOB OHMOTEXHOJIOTUU M (DU3UKO-XUMHUYECKHX METOJOB H3YUCHHS
OMOTEXHOJIOTHYECKHUX MPOTYKTOB.

3. W3y4eHne coBpeMEHHbBIX TEHICHIINI B UCCIIEJIOBAHUSIX B MOTPAHUYHBIX C
OMOTEXHOIOTHEN 00JACTSIX HAyKU: MOJIEKYJISIPHOM OMOJIOTUH, MEAUIIMHCKONW XUMHUH,
OonodapMaleBTHIECKON XUMUK, OUOOPTaHUYECKON XUMUEH U OMOHAHOTEXHOJIOTHH.

4. ®dopmupoBaHUE y AaCIHUPAHTOB CIOCOOHOCTH OpPUEHTUPOBATHCA B
MHOT000pa3uu (PU3NKO-XUMUUECKIX METOJ0OB aHaIN3a J1JIsl IPUHATUS 0OOCHOBAHHOTO
pelieHuss O BbIOOpE MeTOoJa KOHTPOJIA KadecTBa OuONpenaparoB U OUOCHUCTEM,
U3y4YEHHE COBPEMEHHBIX METOJOB HCCJIENOBAaHUS OMOJOIMYECKH aKTHUBHBIX
IPUPOJIHBIX COCTUHEHUI.

2. MecTo TMCUMILUIHHBI B CTPYKTYpPe NPOrpaMMbl aCIHPAHTYPbI

JucnuninuHa «buoTexHomorus»  SBASETCA 00S3aTEILHOM  AUCHMIUIMHON
0o0pa3oBaTeILHOTO0 KOMIOHEHTa Ojoka «Jlucuumiuael (MOAyJn)» y4yeOHOTO IUIaHa
Hay4yHOM crieruanbHOCTH 1.5.6. «bnoTexHomorus.

3. TpeboBaHus K pe3yJibTaTaM OCBOEHUS TUCIUILJIMHBI « BHOTEXHOJI0T U

B xome ocBoeHHMs JIUMCHUIUIMHBI «bHOTEeXHOIOTUSY WMIOET JajIbHEHIIee
dbopMupoBaHUE PJIEMEHTOB (3HAHUM, YMEHU, HABBIKOB U (MJIM) OMBITA IEATEITLHOCTH)
acIMpaHTa:

CIIOCOOHOCTH K CAMOCTOSTEIIbHOMY O0yUYE€HHUIO HOBBIM METOAAaM HCCIICIOBAHUS,

CIIOCOOHOCTH K TOHMMAaHHUIO0 OCHOBHBIX MPOOJIEM B CBOECH MPEAMETHON 00J1aCTH,
BBIOOPY METOJIOB M CPEJICTB UX PEIICHUS;

CIIOCOOHOCTh CaMOCTOSATENIBHO MPUOOPETaTh U UCIOIH30BATh B MPAKTUYECKOMN
NEATEIbHOCTH HOBBIE 3HAHUSI U YMEHHS, B TOM YHCJIC€ B HOBBIX OOJIACTAX 3HAHUM,
HETMOCPEJCTBEHHO HE CBA3AHHBIX CO CPepoil CBOMX MCCIIeI0BaHUM;

CIIOCOOHOCTh aHAJIM3UPOBATh COCTOSIHUE HAYYHO-TEXHUYECKOH MPOOJIEMBI,
CUCTEMATU3UPOBaTh MU 0000IIATh HAyYHO-TEXHUYECKYH HH(OpManuio Mo Teme
HUCCICAOBAHUM;

CITOCOOHOCTH OIIEHHWBATh HAYYHYIO 3HAYMMOCTH M MEPCHEKTUBBI MPUKIATHOTO
UCIIOJIb30BaHUs PE3YJIbTaTOB UCCIIEI0BAHUMN.

B pe3ynbTaTe 0CBOEHUS JUCUUILUIMHBI ACUPAHT JTOJIKEH:

3HaTh.

COBPEMEHHBIE METO/IbI UCCIIEAOBAHMS B OMOTEXHOJIOTHH U OMOHAHOTEXHOJIOTHH:
(bU3UKO-XMMHUYECKHE METOJAbl HCCIEIOBAHUN, MX HAa3HAYCHUE, YYBCTBUTEIHHOCTD,



MOTPEIIHOCTh U3MEPEHHUI;

METOJIOJIOTUIO  HMCIIONBb30BaHUSI KOMIUIEKCA HHCTPYMEHTAJIbHBIX METOJOB
UCCJICIOBaHUSI B OMOHAHOTEXHOJOTHH [IJIi OIICHKA CTPYKTYpPHI, pPa3MEpPOB H
(GYHKIIMOHATBHBIX XapaKTEPUCTUK OMOHAHOCHCTEM U OMOMAaTEpUasOB;

o0JacTb TMPUMEHEHUS W OCOOEHHOCTH pPAa3jMYHbIX (PUIUKO-XUMUYECKUX
METOJIOB TMPU H3YUYCHUU CBOWCTB PA3JIMYHBIX KJIACCOB OWOJOTUYECKH AKTHUBHBIX
BEIIIECTB;

COBPEMEHHbIE METOJI0JIOTUYECKUE MOJIXO/IbI, UCIIOJIb3yEeMbIC B
OMOHAHOTEXHOJIOTUH JIJISl CO3/IAaHUS TUCKPETHBIX OMOHAHOCTPYKTYP U OMOMATEPHAIIOB;

OCHOBHBIE TUIIbI HAHOTIATHOPM (TIOJIMMEPHBIE HAHOYACTHIIBI, HAHOYACTHUIIBI Ha
OCHOBE JIMIUJIOB, ACHAPUMEPHI U T.1.), UCHOJIb3YEMbIX B MEIUIMHCKHUX LEJAX, UX
CBOMCTBA, METO/IbI TIOJYYEHHUsI, 00JIACTU TPUMEHEHUS.

COBpPEMEHHbIE OHUOTEXHOJOTUYECKUE METOJbl TOMYyUYEHUs JIEKapCTBEHHBIX
CpPEICTB: TCHETHYECKAas  WHXCHEpHs, O€IKoBas  WHXCHEPHs, WHXCHEpHAS
H3UMOJIOT U

COBPEMCHHBIC  TIOJIXOIbI  OMOTEXHOJIOTMHM W  OWOHAHOTEXHOJOTHU K
KOHCTPYHPOBAHHUIO CPEICTB JOCTABKH aKTHBHBIX (hapMaIleBTHUECKUX CyOCTAHITHM.

YMeTs:

MPOBECTH HMHTEPIIPETAIIMIO TOJYYCHHBIX JAaHHBIX TIPH  HCIIOIH30BAHUU
KOHKPETHOTO MHCTPYMEHTAIBHOTO (PU3UKO-XUMUIECKOTO METO/Ia MCCIICOBAHUS TSI
W3YUYECHUSI CBOMCTB U KOHTPOJISl KauecTBa OM000BEKTa UM OMOHAHOMATEPHAIIa;

pa3paboTath M HAy4YHO OOOCHOBATh CTPATETHIO0 MCCIEIOBAHUS C TOMOIIBIO
KOMITJIEKCA UHCTPYMEHTAIBHBIX METOJIOB OMPEAEICHHON OMOCUCTEMBI JIsl U3y4YCHUS
CBOMCTB, KOHTPOJIS KAUECTBA U OLICHKU OM00e30MacHOCTH (Hampumep, IIpu pa3paboTke
HOBOTO OMOMarepuana);

000CHOBaTh BBIOOP CrIOCO0A U MPOBOAUTH BBIJEICHHE OMO(papMaIieBTUIECKOTO
MPOIYKTa U3 KYJbTYypabHOHN )KHIKOCTH U U3 OMOMACCHI;

BBIOpAaTh W WCIIOJIB30BaTh KOHKPETHBI METOJT TCHHOW WHIXKEHEPUH TIpHU
MOJTyYEHUH 33JJaHHOTO PEKOMOMHAHTHOTO MPOYKTa,

OCYIIECTBIIATh TOCTAAUHHBIA KOHTPOJIb M CTaHAAPTU3ANMIO TOJyIaeMBIX
npenapaToB (HampuMmep, onpeieieHne aKkTUBHOCTH aHTUOMOTUKOB, (hepMEHTATUBHOM
aKTUBHOCTH, KHU3HECTIOCOOHOCTH KIIETOK).

pa3pabaThIBaTh TOTOBBIC (DOPMBI JIEKAPCTBEHHBIX MPEIIapaTOB.

Bnanets:

HaBBIKAMH paOOTHI ¢ MPUOOPHON U aHATMTHYECKON 02301 (PU3HKO-XUMUYECKUX
METOJIOB aHaJn3a JIJIsl Co37aHus Ono(apManeBTUIECKON MPOTYKITUH;

AKCTIEPUMEHTAIILHBIMU HABBIKAMH WCITIOJIH30BaAHUS JOCTYITHBIX
WHCTPYMEHTAJILHBIX METOJIOB MCCIICIOBAaHUN OMOCHCTEM JUIsl peIeHUs] KOHKPETHOM
3a1aun (Hanmpumep, OLEHKU pa3Mepa HAHOYACTHI]);

METOJaMH TIOMCKa, aHajdu3a W CHUCTeMATH3allid HayYHO-TEXHUYECKOU
uH(popmauu B 00J1aCTH OMOHAHOTEXHOJIOTUH;

METOJaMH  IUIAHUPOBAHUS JKCIIEPUMEHTAa TIPH  TMOJYYEHUH  3aJIaHHOTO
PEKOMOMHAHTHOTO MPOIYKTA.



COBPCMCHHBIMHU IIpUCMAMHU IIPOBCACHUA DKCIICPUMEHTA I10 6I/IOCI/IHT63y, OYHCTKC
H HN3YUYCHHUIO OMOXMMHYECKUX ¥ OHMOJOTHYECKHUX CBOMCTB HN3y49aCMbIX 00BEKTOB
HCCICAOBAaHUA.

4. Conep:kanue IUCHUILTHHBI
OO6mr1ast TpyA0€MKOCTh TUCIHUILTAHBI « BHOTEXHOIOTHI) COCTABIIACT 3 3aUETHBIX
enuaunbl (108 akan. gacos).
4.1. Pacnipenesienne o0beMa JUCHUILIMHBI 110 pa3feiaaM (TeMaMm), ceMecTpam,
BHUJIaM YueOHOH paboThl U (hopMaM KOHTPOJIS.

< O0beM (B akaj. vac.) ®dopMBI TEKYIIIEr0 KOHTPOJIS
< e KonTakTHas pabdora yCIIEBAaEMOCTHU
5 o 3 "
=t 5 2 . (o Bumam ytie6HLIX 2 (no nedensim cemecmpa)
3 % § § 3aHATUHN) cp| & §
<! O = A o CP Z DopMBI IPOMEKYTOUYHON
5 8 | JIK | IIP | non 2 aTTeCcTalu
T A PYK. (no cemecmpam)
1 4 1 4 2 2 2 YcrHOE cobeceoBanue
1 4 2 4 2 2 2 YcrHOE cobeceoBanue
3 5 2 2 9 BBIHOJ'II;IGHI/IG PAKTHYECCKHUX
3a1aHni
1 4 4 5 2 2 5 9 BBIHOJ'II;IGHI/IG PAKTHYCCKHUX
3a1aHui
1 4 5 4 2 2 2 YcrHOE cobecenoBanue
1 4 6 5 2 2 5 5 BI)IHOJIEIGHI/IC MPAKTHYICCKUX
3aMaHni
2 4 7 4 2 2 2 YcrHOE cobeceoBanue
2 4 8 4 2 2 2 YcrHoe cobecenoBanue
9 4 9 6 2 2 5 9 BBIHOJ'II:IeHI/Ie MPAKTHYECKHUX
3a1aHni
9 4 10 6 2 2 5 9 BBIHOJ'II:IeHI/Ie MPAKTHYECKHUX
3a1aHni
3 4 11 4 2 2 2 YcrHOE cobecenoBanue
3 4 12 4 2 2 2 YcrHOoe cobecenoBanue
3 4 13 5 5 5 5 9 BBIHOJ'II:IeHI/Ie MPAKTHYECKHUX
3a1aHni
3 4 14 5 2 2 5 9 BBIHOJ'II:IeHI/Ie MPAKTHYECKHUX
3a1aHuil
3 4 15 4 2 2 2 VYcrHOoe cobecenoBanue
3 4 16 4 2 2 2 YcrHOE cobecenoBanme
3 4 17 5 5 9 9 9 BI)IHOJ'II;IGHI/IC MIPAKTHICCKHX
3aaHnil
3 4 18 8 2 2 5| 4 BI)IHOJ'II;IGHI/IC MIPAKTHICCKHX
3aaHnil
lo marepuazam 16 16 | Dx3ameH
Kypca
Bceros 4
i 108 | 36 18 18 0 36 | 36
ceMecTpe:




Bcero:

| 108 | 36 |

| | 0 [36]36]

4.2. HaumeHoBaHMe U cO/lep:KaHUE Pa3/1ejoB IMCUUILIMHBI

Homep
TeMBbI

HauMenoBanue
TEMBbI

Conep:xxanue TeMbl

DOU3NKO-XUMHYECKIE
METOBI
HCCIEN0BAHUS B
OHMOTEXHOJIOTHH.

CnexTpocKonusi B BUIUMOM, yIbTPa(HUOIECTOBON U
uH}ppakpacHoil obnacTsax crekrpa. GiayopecieHuus u ee
MPUMEHEHHUE I UCCIIeIOBaHMs OMOIOIrMYECKH aKTUBHBIX
coearHeHui. XpoMaTorpaduyeckie MEeTOIbl aHAIH3a.
MeTo/b1 onpesiesieHnss XUMHYECKOTO COCTaBa
HAHOCTPYKTYPHUPOBAHHBIX MaTepuanoB. CIIEKTPOCKOIUS
SJIEPHOTO MAarHUTHOTO pe3oHaHca. Macc-CleKTpOMETPHS.
ATtomHO-3MHCccHOHHAas cniekTpockonus (ADC) u AToMHO-
abcopOuunonnas cnektpockonus (AAC). Mukpockomnus
HaHOCTPYKTYPHPOBAHHBIX MPETAPATOB.

Teopernueckue
OCHOBBI
OHMOTEXHOJIOTUH.

[Ipoueccel ¢ yyacTHeM HYKJIEMHOBBIX KHCIIOT, PEILIMKALIUS,
TPAHCKPUIILINS, TPAHCIISALMS.

XUMHUKO-(hepMEHTATUBHBIM CUHTE3 HYKJIEUHOBBIX KHUCIIOT.
CuHTe3 U NpUMEHEHHE MOIU(PULINPOBAHHBIX
OJIUTOHYKJICOTH10B. MeTo1 1oJIyueHHsi TeHOB Ha OCHOBE
M-PHK. Oransl kiionupoanus JIHK. bubnuorexku u
kjoHoTekH K/IHK, reHOB 1 HyKJI1€OTHTHBIX
IIOCJIEIOBATEILHOCTEN. METOIbI HCCIIEOBAHUS IKCIIPECCUH
reHoB. [loxxozap! k aHanu3y 601bLIINX TeHOMOB. CTpaTeruu
II0JIy4€HHUs] HOBBIX OEJIKOB.

CoBpeMeHHbIE

HaIlpaBJICHUA B

MeIUIIMHCKOMN
OMOTEXHOJIOTHH.

MenuuuHcKast XuMusi: orpeeNeHus 1 11eJI1, OCHOBHbIE
HOHATHUS U TepMUHBI. OCHOBHBIE (Pa3bl KOHCTPYHUPOBAHHUS
JIeKapCTBEHHBIX NpenapaToB. KomnuecTBeHHas
XapaKTepUCTHKA OMOIOINYECKON aKTUBHOCTH.
buonornueckue mumenn nevicteust ®AB (munuasl, 6enkw,
HYKJIEMHOBBIE KUCJIOThI) U IPUHLUIIBI CO3aHUS CTPYKTYP UX
auran1oB. OCOOEHHOCTH XUMUYECKON CTPYKTYPbI U
MEXaHU3M JIeHCTBHSI HOHO(DOPOB U KaHAI000pa3yroIuX
coeauHeHui. CHHTETHYECKHE aHAJIOTH MPUPOAHBIX HOHO(OPOB.
[Tonstue papmakodopa. KomOnHaTtopHas Xumust ¥ BEIOOD
JUJIEPHOTO COETMHEHHUS AJ1s1 ONOIOTUYECKUX UCTIBITAHUH.
[TpriMepbl KOHCTPYUPOBAHHUS CTPYKTYP: palliOHaIbHbIE
MOJIXO/IbI K CO3JIaHUIO CTPYKTYp, B3auMozencreyronux ¢ JJTHK.
Coenunenus, neiictpyromue Ha PHK: npuniun ux gencraus,
IIPUMEpPHI TOAXO010B K co3aanuio aurangos PHK.
KaHnueporeHnes u co3ianue NpoTUBOOMYXO0JIEBBIX MTPENapaToB.
JIoKJIIMHMYECKNE UCTIBITAaHUS JIEKAPCTBEHHBIX CPE/CTB.
OCHOBHBIE TOHATHUS U IPUHIUIIBI COBPEMEHHON
(dapmaieBTUKH (3aKOHOJATETLCTBO B chepe

oOpallieHus J1eKapCTBEHHBIX CPeCTB). JKU3HEHHBIHN UK
JIEKapCTBEHHOTr 0 npenapara. COBpeMEHHOE
onodapmareBTHIECKOe TPOU3BOICTBO.

bruonanorexnonoruu. CUCTEMBI 1OCTaBKHU JIE€KapPCTBEHHBIX
IIpenapaToB.




4.3. JlabopaTopHblie padoTsl (JIB)
VY4eOHBIM IJITAHOM HE MPETYCMOTPEHBI.

4.4. llpakTnueckue 3ansatus (I1P)

Ne | Howmep TeMbl . TpynoemkocTs
Temaruka MpakTUYECKUX 3aHATHHA
I/ | DUCLUIUIMHBI (B akaj. yacax)

Macc-cnexkrpomerpus. JIazepHbIii MUKPO30HIOBBIN
aHanu3. MeroJ HoHU3aMU. Macc-crieKTpoMeTpust
BTOPUYHBIX MOHOB. PU3HYECKHE OCHOBBI METO/1A.
YyBCTBUTENBHOCTD U pa3pellaroiias CiocoOOHOCTb.
Muxkpockomnus Kak METOA Ucciae10BaHusl MOp(OoJIoTUn
U MOJIEKYJISIpPHO-OMOJIOTHYECKUX CBOMCTB
HAHOCTPYKTYp. MeToibl onpenienenus pamepa u
3apsiia HAHOYACTHIl HA OCHOBE IMIEPeHOca UX B KHUJIKOH
¢aze. [IpenapatuBHbIE METOIBI CCIIEIOBAHUS: T€IIb-
xpomatorpagusi, ylIbTpaleHTpudyrupoBaHue,
anekTpodopes (KanmuIIpHBIN 351eKTpodope3),
yinbTpadunbTpanud. JlocTuxenus B 001acTu
pa3pabOTKHU U UCCIICIOBAHUS
HaHOCTPYKTYPUPOBAHHBIX JICKAPCTBEHHBIX
npenapaToB. OcoO0eHHOCTH BHIOOPA METOI0B aHAIN3a
B 3aBUCUMOCTH OT TUIIA HAHOCTPYKTYP
XUMUKO-(hepMEHTATUBHBIA CUHTE3 HYKJIEHHOBBIX
KHUCIOT. OCOOEHHOCTH CTPOEHUS TUIa3MUIHBIX
BEKTOPOB Ha IIPUMEPE MOTUPYHKIIMOHATBHOTO

2 2 BekTopa Bluescript. AHanu3 peryiasTopHbIX 4
nocnenoBarenpbHocTeit JIHK. Mukpouursl u
mukpomatpuirsl JIHK. JIHK-Bakiuabl. CriocoOsl
nocraBku JIHK-BakuuH B KIETKY.

HanpasnenHslii cunTe3 (hapMaKoJIOrnyecKy akKTUBHBIX
COEJMHEHUH U N3ydyeHHUe 3aBUCUMOCTH CTPYKTypa-
AKTUBHOCTh B MEMIMHCKON xumuu. Co3anue
IIPOTUBOOITYXOJIEBBIX NTPENApPaTOB:

3 3 ¢doronmHamMuyeckas Tepanus 1 GpayopecreHTHas 8
JUArHOCTHKA B OHKoJoruu. Co3/1aHue JIeKapCTBEHHBIX
CpeICTB METOJaMi OMOOPTaHUYECKON XUMHUU U
ouorexHonoruu. buonanorexuonoruu. CucTembl
JTIOCTaBKH JIEKAPCTBEHHBIX MPENapaToB.

Bcero: 18

5. YueOHO-MeTOaMUYECKOe olecredeHHe IJIsi CAMOCTOSTEIbHOH PadoThI
00y4arIIMXCs M0 JUCUHUIIIMHE

Buasl camocTosiTenbHOM paboThl 00ydYaromerocs, MOPSJOK U CPOKH €€
BBITIOJIHEHUSA

NOATOTOBKA K JIEKUUAM W NPAKTUYECKUM 3aHATHSAM C HCIOJIb30BAHHEM



KOHCTICKTa JICKI[Mi, MaTepUalOB MPAKTUYECKUX 3aHATHH M TPUBEICHHBIX HUXKE
(r 8.1 u 8.2) uCTOYHUKOB (B COOTBETCTBHH C PACITMCAHUEM 3aHATHH );
opopMIIECHHE OTYETOB TIO BBIMOJHECHHBIM MPAKTUYECKUM 3aJaHUSAM M|
TEeOpeTHUYeCcKas TMOJTOTOBKA K UX c/laye (B COOTBETCTBHH C PACITUCAHUEM 3aHSITHH).
[Tepedyerp BOMPOCORB /I MPOBEACHUS TEKYIIETO KOHTPOJIS M TPOMEKYTOUHOM
aTTECTAIlM — B COOTBETCTBUH C TEMATHKOW TUCIIUTIIAHBI.

6. DoHJ OIEHOYHBIX CPEeACTB /Jsi NPOBeAeHHUS TEeKYyIero KOHTPOJIs
YCIIEBAE€MOCTH M MPOMEKYTOYHOM ATTECTANNH 00YYAKIIMXCS 10 TUCHHUILIHHE

6.1. Onucanue moka3zareJieii 1 KpuTeprueB OLEHUBAHUS 3HAHUHN, YMEHUUN U
BJIAJICHUI Ha pa3JIMYHBIX dTanax ux (OpMUPOBAHUSI, ONTUCAHUE TIIKAJ OLIEHUBAs

6.1.1. Iloka3aTeJu W KPUTEPHH OLEHUBAHUS, HCHOJb3yeMble MIKAJIbI
OLICHUBAHUA

IMoka3arenn Kpurepun CpencrBa HIkassi
OLICHUBAHUS OLICHUBAHMS OLICHUBAHMS OLICHUBAHMS
Texywuti KOHMPO®:
[TpaBUIIBHOCTH BBIMOJHEHHUS | BBIMOJIHEHUE YCTHBIX/IUChMEHHBIX
YeOHBIX 3aJJaHUI 3aJ]aHU, TECTUPOBAHUE
Ymenne Y ’ ’ p [xana 1
apryMEHTUPOBAHHOCTD
BBIBOJIOB IIpomesicymounas ammecmayusi:
JK3aMEeH
Texywuti KOHMPO®:
BBITIOJTHEHHE YCTHBIX/TTMCHbMEHHBIX
IIpaBUIBHOCTE U ITOJIHOTA N
3a/IaHH, TECTUPOBAHUE
3Hanue OTBETOB, INTyOMHA [xana 1
MMOHUMAaHUs BOIIpOCca
IIpomedsicymounas ammecmayusi:
9K3aMEeH
Texywuii Konmponw:
O060CHOBaHHOCTD U BBITIOJIHEHHE MPAKTHYECKOTO
apryMEHTUPOBAHHOCTH 3a/1aHusl, TECTUPOBAHKE
Baanenue pPry P . ’ P [xama 2
BBHITIOJTHEHHS Y4eOHOit
JIeATeTLHOCTH Ilpomedsicymounas ammecmayusi:
JK3aMeH

6.1.2. Onucanue WIKAJ OLEHUBAHUSA cTeneHu choOpMHUPOBAHHOCTHU 3HAHUIA,
YMEHUI U BJIaJICHU I
HlIkana 1. Ouenka choOpMUPOBAHHOCTH 3HAHUM, YMEHUHN U BJIQJICHHUM

O6o3HaueHus ®opMyJIMpOBKa TPeOOBAHHUIT
K cTeneHu c)OpMHPOBAHHOCTH 3HAHMH, YMEHUI H
Hudp. Orenka BJIQ/ICHU
3Hathb Ymern Baanerb
. OtcyrcTBUE OtcyrcTBUE
1 HeynosnersopurensHo | OTCyTCTBUE 3HAHUN .
YMEHUI HaBbIKOB
YactuuHo
®parMeHTapHbIE ®dparMeHTapHOE
2 HeynosnerBopurensHo OCBOEHHOE
3HAHUS MIpUMEHEHNE
YMEHHE




O0o03HaUEeHUA

DopmyanpoBKa TPeOOBAHMA
K cTeneHu ¢)OpMHUPOBAHHOCTH 3HAHMA, YMEHUH U

Hudp. Ouenka BJIaJIeHU
3HaTh YmMmerh Baagern
B nenom
B niei1om
OO6mue, HO HE YCIENIHOEe, HO HE
YCHEIIHOE, HO HE
3 Y IOBIETBOPUTENBHO | CTPYKTYPUPOBAHHBIC | CHCTEMATHYCCKH
CHUCTEMAaTHYECKOe
3HAHUS OCYIIIECTBIISIEMOE
MIPUMEHCHUE
YMCHHE
B niei1om
B nenom CIICLIHOE, HO
CdhopmupoBaHHEIE, J ’
YCHEIIHOE, HO coJieprkaiiee
HO COJIeprKaIlue
4 Xoporo CoJIepIKaIIne OTJIEJIbHBIE
OTJeNbHBIC TIPOOEITBI
OT/ICIIbHBIE poOeIbI
3HAHUS
npoOesIbl yMEHUe MIPUMEHEHHE
HAaBBIKOB
YcenemHoe n
CdopmupoBaHHbIE
CdopMupoBaHHOE | CHCTEMAaTHYECKOE
5 OTau4HO CHUCTEMAaTUYECKHE
YMCHHE MIPUMCHCHUE
3HAHUS
HAaBBIKOB

HlIkana 2. KommuiekcHas OLEHKa CQOPMHUPOBAHHOCTH 3HAHHUM, YMEHUH WU

BJIQJICHUH
O6o3HaueHus DopmyMpoOBKa TPeOOBAHM A
Hudp. Onenka K cTeneHd cpOpMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIajileHH 1
1 HeynosnerBoputensno | He umeeT HeoOXOAMMBIX NPENCTABICHUM O MPOBEPIEMOM
Marepuaie
2 Y 10BIETBOPUTEIEHO 3HaTh Ha YpPOBHE OPHEHTHPOBAHMSA, IPEACTABICHUM.
WU CyObeKT yuyeHHs] 3HAeT OCHOBHBIE MPU3HAKU WIH TEPMUHBI
HEYAOBIIETBOPUTEIBHO | U3y4aeMOr0 JJIEMEHTa COACP/KAHUs, UX OTHECEHHOCTh K
(no yemompenuio OTIpe/IeIEHHOM HayKe, OTpaciu WiM OO0beKTaM, Y3HaeT UX B
npenooasameiisi) TEeKCTaX, W300pPAKEHMSIX WU CXeMaX W 3HAeT, K KaKhuM
HMCTOYHUKAM HYXHO oOparmiatbes i 0ojee JeTaabHOro ero
YCBOECHHS
3 Y 10BIETBOPUTENBEHO 3HaTh U yMeThb Ha PenpoaAyKTHBHOM ypoBHE. CyObekT
Y4eHUS ~ 3HA€T  U3YYEHHBIM  DJJEMEHT  COJCP)KAHMS
PENpPONYKTUBHO: MPOU3BOJIBHO BOCIPOU3BOIUT CBOU 3HAHUSA
YCTHO, MUCHbMEHHO WJIA B IEMOHCTPUPYEMBIX JEHCTBHIX
4 Xoportio 3HaTh, YMETh, BIa/IETh HA AHAJTUTHYECKOM YpPOBHE. 3Hasl Ha
PENpPOAYKTUBHOM YpOBHE, YyKa3blBaThb HAa OCOOEHHOCTH U
B3aMMOCBSI3M HM3yUYEHHBIX OOBEKTOB, Ha WX JOCTOMHCTBA,
OTpaHWYECHUS, HUCTOPUIO ¥ TIEPCIICKTUBBI PA3BUTHSI |
0COOEHHOCTH JUIsl pa3HbIX 00BEKTOB YCBOCHHMS
5 OTnan4HO 3HaTh, yMeTh, BIAJeTh HA CHCTeMHOM YypoBHE. CyOBeKkT
YUYEHUSI 3HAET M3YYEHHBIH DJIEMEHT COJEPKAHUS CHCTEMHO,
MPOU3BOJIBHO M J0KA3aTEIbHO BOCIPOU3BOIUT CBOM 3HAHUSA
YCTHO, TIMCBMEHHO WJIH B JIEMOHCTPUPYEMBIX JIEHCTBUSIX,
YUMTHIBAsi U YKa3blBasi CBSI3M M 3aBUCHMOCTH MEXAY 3THM




9JIEMEHTOM M JPYTUMH 3JEMEHTaMU COJCpXKaHUA y4eOHOI
JUCLUIUIMHBL, €ro 3HAYUMOCTb B COJEpKaHUM Yy4eOHOM
JVCLUIIIIMHBI

6.2. TunoBbie KOHTPOJIbHBIE 32/IAHUS MU HHbIE MAaTEPHAJIbl, HEOOXOIUMBbIE
JUIs OLEHKM 3HAaHUM, YMEHUH, HaBbIKOB U (WIHM) OIbITAa JEATEIbHOCTH,
XapaKTEepU3YyIOIIMX ATanbl (POPMUPOBAHUS 3HAHUM, YMEHHUI U BJIAJICHUI B IpoLEecce
OCBOEHUS 00Pa30BaTEIBHON MTPOrPAMMBI.

TunoBbie BOnpochl W 3aJaHUsl Ui TEKYLIero KOHTPOJs (OLIEHKa
COPMHPOBAHHOCTH 3JIEMECHTOB (3HAHWI, YMECHHH, HAaBHIKOB) B paMKax TEKYIIETO
KOHTPOJIS IO TUCUUILIMHE) 0 pa3jeiaaM JUCLHUILUIAHBI

Ilpumepwt 6onpocos no meme 1:

Tecmoebie 3a0anus 015 RPOMEHCYMOYHO20 KOHMPONA:

Kakoit u3 mnpubopoB HE mnpumensercs s H3y4e€HHUS MOJEKYJSIPHBIX
HaHOYacTHUIL?

° ["a3oBsIil xpomartorpad

° SAMP cniektpomeTp

° ATOMHO-CHJIOBOW MUKPOCKOII
° Banna JIsarmropa

Kakue u3 3Tux siBlIeHU CBOMCTBEHHBI JIs1 aTOMHO-CUIIOBOM MUKPOCKOIINN ?
HEBo3MoxkHOCTH 00pabaThiBaTh 00pa3iisl B atMochepe
BO3MOXKHOCTh MIPOBOAMTSH IN-SitU m3MepeHwst
MOJIyYeHHE OJJHOBPEMEHHOM MH(POpPMaLIUK O BCEH MOBEPXHOCTH 00pas3La
BO3MOXKHOCTbh U3MEPEHHUS MIOBEPXHOCTHOTO 3apsijia
BO3MO>KHOCTbh U3MEPEHHUS MOBEPXHOCTHOM MPOBOIUMOCTHU

Kakne wu3 mnepedyncieHHbIX METOJOB ONpENeiIeHUs pa3Mepa HaHOYACTHUIL
OCHOBAHBI Ha CBETOPACCESTHUH?

o JlazepHast KOPPESAIUOHHAS CIIEKTPOCKOIHUS
o TypOuIUMETpUs

o KOH(OKaIbHASE MUKPOCKOTIHS

o Oxe-CreKTpOCKOnus

["ocynapcTBeHHas perjiaMeHTalus MPOU3BOICTBA JIEKAPCTBEHHBIX MTPENapaToB U
KOHTPOJISI UX Ka4yeCTBa MPOBOJUTCS MO HAMPABICHUSIM

o YcranoBneHus mpasa Ha GhapMaIeBTUYECKYIO IEITeTbHOCTh

o [Ipor3BOJACTBO TOJIBKO JIEKAPCTBEHHBIX MPENapaToB, BKIIOYEHHBIX B
PETUCTp JICKAPCTBEHHBIX CPEJICTB

o VYcTaHOBIEHUST HOPM KadecTBa JICKAPCTBEHHBIX W BCIIOMOTaTEbHBIX
BemecTB U cocrana JIC

o HopmupoBanust yclioBUI U3rOTOBJICHUSI U TEXHOJIOTHYECKOTO Ipoliecca

° Bcewm nepeunciieHHbIM

COopHHUKOM 00s13aTEIBHBIX OOIIETOCY/IAPCTBEHHBIX CTAaHAAPTOB U TIOJIOKCHHM,
HOPMHUPYIOITUX KAYECTBO JIEKAPCTBEHHBIX CPEJICTB, SABIISCTCS
o CnpaBouyHuk (papmaiieBTa



[Tpuka3 M3 1o KOHTPOJIIO Ka4yeCcTBA JEKAPCTBEHHBIX CPEICTB
I'oCcTt
I'd
GMP
Kakoli u3 mepeyuciaeHHbIX pa3/elioB SBISIETCA OO0S3aTE€bHBIM TOJBKO MPU
W3JI0KEHUM CTaHJAapTa KauecTBa Ha JICKAPCTBEHHBIE MPENapaThl CyNIoO3UTOpUn?

J Ha3zBanue npenapara Ha pyCCKOM SI3bIKE

° MHH na pycckom si3b1ke

o Cocras

J Cpennsist Macca M OTHOPOJHOCTB IO Macce

o Temnepatypa 1iaBiIeHUS WIM BpeMsi MOJHON AedopMali WIA BpeMs

pacTBOpEHHUS

J KonundecTBeHHOE OIpeesieHne

KauecTBo (papmanieBTHUECKUX MPOIYKTOB — 3TO COOTBETCTBUE:

° DapMaKOIIEHBIM CTATHSIM

o [lapameTpaM  TEXHOJIOTMYECKOTO  MpOIECCa,  BKJIOYEHHBIM B
pPErHCTPallMOHHBIE MaTEPUAIIbI

J TpebGoBaHMsIM 110 OpraHU3alMK IPOU3BOJICTBA U KOHTPOJISL KauecTBa

Bonpocel ona npomesicymounozo kKonmpoins:

1. JaiiTe 0011yI0 XapaKTEPUCTUKY CHEKTPOCKOMMYECKUX METOJI0B

2. [Iepeuncinre ocHOBBI MeToAa MK-criekrpockonuu

3. Yro Takoe ko3 HULMEHT SKCTUHKINN?

4, Kak paccunTaTh KOHUEHTpAIMIO BEIIECTBA IO AJEKTPOHHOMY CIEKTPY
MOTJIONICHUSA ?

S. 3akoH byrepa-JlamOepta-bepa u OTKJIOHEHUS OT HETO.

6. OxapakTepusyite MeTobl (PIIyOpeCUEHTHON CIEKTPOCKOIHH.

7. Yro Takoe (ayopecieHTHbIE 30H/IbI U KaK UX BBOJAT B cOCTaB oOpa3ua?

8. [lepeuncnure  ¢akTopbl, BIUSIOLIME HAa  KBAHTOBBIK  BBIXOJ
bayopecueHIuu

Q. Korna nmpoucxoaut ramenue ¢iyopecreHun?

10. Jlns xkakux 1eei UCTOIb3YI0T TOT METO?

11. Kakue ¢ayopecueHTHbIE 30HIbI HCIOJIB3YIOTCS B OHOOpPraHMYECKOMN
XUMHH?

12.  OnumuTe ycTpoMCTBO crieKTpodiIyopumMerpa

13. OcobenHocTu METOAA MacC-CIIEKTPOMETPUU

14. Kakue wMeToApl HOHU3AIMK TMPUMEHUMBI K Pa3IUYHBIM Klaccam
coeqUHEHNN?

15. Kakwue cymecTByIOT METOABl HOHU3AIMHA B MaCC-CIIEKTPOMETPUN?

16. Jlmg xakux METOJ0B MOHM3AllUM Haubosiee XapakTepHa (parMeHTaIus
MOJIEKYJIIPHOTO HOHA?

17. KakoBa nmocneaoBaTelbHOCTh YCTAHOBJIEHUS CTPYKTYPbl COCTUHEHHS 110
Macc-CleKkTpy?



18.  OcHOBHbIE NPUHILIUIBI CHIEKTPOCKOMHH SIIEPHOTO MAarHUTHOT'O PE30HaHCA.

19. Kaxkue obnactu npumeHenust metoaa SIMP Bbl 3HaeTe?

20. KakoBbl pusndeckue ocHOBBI MeTosa AMP?

21. KaxkoBa mocienoBaTeIbHOCTh YCTAHOBIICHUS CTPYKTYPhl COCTUHEHUS T10
SAMP cniektpy?

22. UYto Takoe KOHCTAHTHI CIMH-CITMHOBOTO B3aWMOJCUCTBHS, YTO OHHU
XapakTepus3yroT?

23. Onumute Ha3HaueHue nAByMepHoi AMP cnekrpockonuu

24. Kakuve (QU3MKO-XMMUYECKHE METOAbl HCIONB3YIOT [JIsl U3Y4YCHUS
TUOPUIHBIX CUCTEM?

25. Kakue xapakTepuCTUKH TO3BOJISIET OLICHUTh METOJI aTOMHO-CHJIOBOM
MHUKPOCKOTIUU?

26. Kakue meTonpl MUKPOCKOTHH UCTONB3YIOTCS Juisl u3ydeHus BAC u ux
KOHBIOTaToB?

27. Kakumm wMeTomamMu MOKHO YCTaHOBHTH pa3Mephl HAHOYACTHI[ B
pacTBOpax M Ha MOBEPXHOCTH?

28. Kakwue BbI 3HaeTE METOABI UCCIEIOBAHUSA HAHOCUCTEM?

Ilpakmuueckue 3a0anusn no meme 1

1. [Ipoananusupyiite  npemioxkeHHsle  MK-CriekTpsl  OpraHMYecKHx
coenuHenuid. Habmomaercs nu Ha nanHoMm MK-cnektpe curHaigbl KapOOKCUIBLHOM
rpynnbl? KakoMy #3 TOpemsiokEHHbIX coenuHeHuil cootBeTcTByeT WMK-cnektp?
(ciekTp 1 popMyIIBI COCTUHEHUI TTPUITAraroTCs)

2. [Ipennoxutre u 000CHYWTE BHIOOP psifa (PU3UKO-XUMUYECKUX METO/OB
JUTSl YCTAHOBJICHUSI CTPOCHUS U aKTUBHOCTH (pepMEHTA MENTHIHON TPUPOIBI.

3. VYcraHOBUTE CTpOEHHE TIPEIJIOKEHHOTO OHOJIOTMYECKH aKTHUBHOTO
COEIMHEHUS 110 CIIEKTPAIbHBIM JaHHBIM

4, KadecTBeHHBIH M KOJIWMYECTBEHHBIM (IIyOpPECUEHTHBIM aHaau3 B
MPUMEHEHUH K OPTaHUYECKUM COCIMHEHUSIM

S. [Ipoananu3upyite NTpeaI0KEHHBIA MaCC-CIIEKTP

6. BrITloTHUTE OTHECEHHWE CHUTHAJIIOB B MPOTOHHOM crektpe SAMP  3-
TUAPOKCU-4-HUTPOOEH3aIbAeTH A (CIEKTpP MPUIIAraeTcs)

7. [Ipoananusupyiite npennoxkeHHele  SMP-cnekTpsl  OpraHMYecKHux
COEJIMHEHUH.

8. [Ipoananu3upyiiTe TPUMEHEHHE OCHOBHBIX CIIEKTPAJIbHBIX METOJOB B

00macTi OMOOPTAaHUYECKON XUMHH.

Ilpumepwt 6onpocos no meme 3:

1. Oxapaktepusyiite monstTe (apmakodopa. Kakue cTpyKTypHBIC
TpeOOBaHUS MPEIBABISIOTCS K TUM Tpymnmam?

2. Uto Takoe KOMOMHATOPHBIE OMOIMOTEKH, MPUHIIAITHI KX (POPMUPOBAHUSI.
Pa3nooOpasue u nmogodue CTpyKTyp.

3. Onwummure AITOPUTM KOHCTPYHPOBaHUS TUTMO(UIBEHOTO
MPOTUBOOITYXOJIEBOTO aHTHOMOTHKA B TUTIOCOMAIBHON (pOpME ISl TOCTABKHU B KIETKH
(HanpumMep, NEYeHH, SMYHUKOB, MO3Ta).



4. [Tpennoxute cucreMy OCTaBKM KOHTPACTHOTO areHTa HEOpraHU4eCKON
IPUPOABI B COIUIHYIO OITyXOJIb.

5.  JlaWiTe cpaBHUTENHHYIO XapaKTEPUCTHKY JHIOIUIEKCOB M BUPOCOM JIJISt
JIOCTaBKH TEPANIEBTUYCCKUX TCHOB B KJICTKU MTEUEHU

6.  JlaiiTe ompeneneHue TapreTHOro JIEKApCTBEHHOTO MpernapaTa

7. [IpoBenute KiIacCUUKAIMIO MPOTHBOOITYXOJIEBBIX JIEKAPCTBEHHBIX
pernapaToB

8. BriOepure Hambosiee ONTUMAJIbHYIO HAHOCTPYKTYPHUPOBAHHYIO (HOpMy
JIOCTaBKH MPOTUBOOITYX0JICBOTO aHTUOMOTHKA JJOKCOPYOHUITHA.

Q. CpaBHute 3(h()EeKTUBHOCTH CPEJICTB HAHOCOMAIBHON U JIUIIOCOMAIbHOU

JOCTaBKH JUJIs1 THAPOPOOHBIX JIEKApCTB.

10. Ilpemnoxxutre METOJ YBEIMYEHUS BPEMEHM LUPKYJSLUUU B KPOBSIHOM
pycie s BBICOKOTHAPO(UIBHOTO JIEKaPCTBEHHOI'O BELIECTBA MENTUAHON IPUPO/IBL.

11. TlosicHuTe BaMsiHUE pa3Mmepa U (POpMbI HaHOYACTHUI] HA 3PPEKTUBHOCTD
BO3JCHCTBUS HA OPTaHU3M.

12. TIlpennoxkxute METONBI JICYCHUS W OCHOBHBIC MHUIICHH, TUIBI U TPYTIIHI
npenapatoB. (IIpumepsl ocHOBHBIX ADC — cTpoeHre, MEXaHU3Mbl OMOJIOTUYECKOTO
JEUCTBHUS, UICTOYHUKHU W/WJIU METOJIbI OJYYEHUS U TEXHOJIOTHH IPOU3BOJICTBA)

13. Kak ocymecTBiseTrcss oOpraHu3anusi TOKIHHHMYECKUX HCCIETOBaHUN
JIEKapCTBEHHBIX MPENapaToB?

14. Kakue JOKYMEHTBHI BXOJAT B PETUCTPALIMOHHOE 10ChE?

15. Kakue Tumbl JIEKApCTBEHHBIX IMPEMapaToB MOXHO CO31aTh C
VCITOJIb30BAHUEM:

MarHUTOYIPaBISIEMbIX HAHOYACTHI]

HAHOYACTHUILl METAIJIOB

KBaHTOBBIX TOYEK

16. Pa3paboTka HAaHOCTPYKTYp ISl BAKITUHOTIPO(DHIAKTUKH U TEPATTUN

17. Kakue nexapCTBEHHbIE Npenaparbl MOJYyYalOT OUOTEXHOJOTMYECKUMH
MeTomamu’?

18.  OcHoBHBIE 3Tamnbl cO3AaHus OMo(papMaleBTUIECKUX MPENapaToB

19. Kaxkue cucTeMbl HAHOAOCTABKHA HA OCHOBE OPTraHMUECKUX HAHOYACTHI] BAM
n3BecTHBI? HazoBuTE NX MpenMyIecTBa U HEJOCTATKH.

20. Kakue TpeboBaHUs NPEABSBISIOTCA K CHCTEMaM HAaHOJIOCTaBKH JIEKApPCTB?

21. Ilpennoxure JeKapCTBEHHYIO (POPMY MPOIOHTHPOBAHHOTO JEHCTBUS AJIS
W3BECTHOI'O MPOTUBOBOCHAIMTEIBHOIO ITPENaparTa ¢ UCIOJIb30BAHUEM HAaHOCTPYKTYD.

22. OObpsgcHute MIPUHITUTIBI HaIleJIMBaHUS JIEKapCTB B
HAaHOCTPYKTYPUPOBAHHOU (hopme.

23. IlpuBenute npuUMEphl WU TMPEJIOKUTE CBOM COOCTBEHHBIC MOJEIHU
JIEKapCTB-TEPAHOCTUKOB MPOTUBOOITYXO0JIEBOIO IEHCTBHS.

24. Ilepeuncnure cnocoObl TOCTHKEHUSI KOHTPOJIMPYEMOTO BHICBOOOXKIACHUS
JIEKapCTBEHHOT'O BEILIECTBA C MOMOIIIBIO JIMTIOCOM.

25. Ilpennoxute cnocoObl JOCTHKEHUS] KOHTPOJIUPYEMOTO BBICBOOOKACHUS
JIEKaQpCTBEHHOI'O BEIIECTBA C MOMOIIBIO HAHOCOM (BUPOCOM H JIp.).



Ilpakmuueckue 3a0anus no meme 3.

1. Cmutanupyiite MIPOBEJICHUE JOKJIMHUYECKOTO WCCIIEIOBAHUS
JIEKapCTBEHHOTO IMpernapaTa Ha OCHOBE MPHUHIMIIOB HaJJexalel i1adopaTopHOi
MIPAKTUKH.

2. Bri6eprute MeToaruecKue MOAXOIbI ISl CO3aHUs TIPOTUBOOITYX0JIEBOTO
TapreTHOro mpemnapara

3. [IpomeMoHCTpHpYHTE  HAa  KOHKPETHBIX  NpUMEpPax  MPUHITUIIBI
KOHCTPYHUPOBAHUS MPOTUBOOITYXOJIEBBIX MIPENapaToOB HAMIPABICHHOTO JICUCTBUS

4, [Ipennioxxkute crnocoObl MOBBIMIEHUS 3(PPEKTUBHOCTH JIEKAPCTBEHHOTO
npenapara ¢ BhIpaXKEHHbIMU TUAPO(HOOHBIMU CBOMCTBAMHU

S. [IpuBenuTe mpuMepsl CUCTEM HAHOJOCTaBKH JIEKAPCTB M OLEHUTE UX C

TOYKH 3peHusi OuOo0e30macHOCTH W TOBBIIMICHUS JS(O(PEKTUBHOCTH NEUCTBUS
JIEKaQpCTBEHHOTIO IMpernapara.

6. OObsicHUTE MIPUHIIUATIBI HalleJIMBaHUS JIEKapCTB B
HAaHOCTPYKTYPUPOBAHHOMU (hopMme.

7. [IpuBenuTe mnpuMepsl WM MPEAJIOKUTE CBOU COOCTBEHHBIE MOJEIH
JIEKapCTB-TEPAHOCTUKOB MPOTUBOOITYX0JIEBOTO IEHCTBHS.

8. [lepeuncinure cnocoObl JOCTHKEHHUSI KOHTPOIUPYEMOT'O BBICBOOOKICHHUS
JIEKapCTBEHHOT'O BEILIECTBA C MMOMOIILBIO JIMTIOCOM.

Ilpumeput 6onpocos no meme 2.

Tecmoegoe 3a0anue no meme 2.

®epment, HeoOXxoaumblidi st coenunenust neneit JJHK mpu pernmukanmu,
penapanu 1 peKOMOWHAIIUUA — JTO:

A) JHK-nonumepa3za;

b) pectpukrasa;

B) nykneasa;

I') AHK-nura3za.

Pectpukraza — hepMeHT, 1Ji1 KOTOPOTO CyOCTPATOM CITYKUT:

A) PHK;

b) onnonenoueunas JIHK;

B) nByxuenoueunas JJHK;

I') PHK u JIHK.

PectpuxTassl He paciemisaioT coocTBennyto JIHK, tak kak:

A) cooctBernas JIHK comepxut crienuanbHbIC MIMUIBKH,

b) co6ctBennas JIHK comepuT METHIMPOBAHHBIN TyaHUH;

B) co6ctBennas JIHK comepuT METHOHUH,;

') cobcrBennass JIHK  comepkuT  choenualibHbIe  TOBTOPSIOIIMECS
NOCJIEIOBATEIBHOCTH.

Cyoctpartom ainsa JIHK-nmomumepassr Pol | u3 E.coli ciayxur:

A) PHK;

b) onnonenoueunas JIHK;

B) nByxuenoueunas JJHK;

I') PHK u JIHK.



JTHK-nomumepasa Pol | u3 E.coli o6magaeT cneayomumMu ak THBHOCTSIMH:
A) 5'-3'- monmmMepa3Hoi aKTUBHOCTBIO U 3'-5'- SK30HYKII€a3HOU aKTUBHOCTBIO;
b) 5’-3'- monmuMepa3zHoil aKTUBHOCTBIO U 5'-3'- AK30HYKJIEA3HOW AaKTHBHOCTBIO;
b
B) 5’-3'- nmoimMepa3HOil aKTUBHOCTHIO, 3'-5'- DK30HVKIJICA3HOU aKTUBHOCTBHIO U
9

5'-3'- sHAOHYKIICa3HOW aKTUBHOCTHIO;

") 5’-3'- monmuMepasHoOii aKTUBHOCTBIO, 3'-5'- 3K30HYKJIEA3HOU aKTUBHOCTBHIO U
9

5'-3'- HK30HYKJICa3HOU aKTUBHOCTBIO.

B MpoHeccCC pCIIMKallUK KOHTPOJIb 3a IIPUCOCAHMHCHHUCM HYKIICOTHIA U

yaaJeHue OIMOOYHBIX HYKJICOTHIOB ¢ pacTyiiero konna ienu JJHK obGecrieunBaercs
3a CYET:

A) 5'-3'- momumepasHoii aktuBHOCTH JIHK-Tiommmmepassr;

b) 3'-5'- sunonykieasnoit aktuBHoctu JIHK-nonumepassr;

B) 3'-5'- sk3onykiea3noit aktuBHoctu JIHK-nonumepassr;

') 5'-3'- ax30onyKneasnoit aktnBHOCTH JIHK-TMommmepassbr.

®parment KiieHoBa 001a1aeT clieIyIONMMU aKTUBHOCTSIMHU:

A) 5'-3'- monuMepa3Hoi aKTUBHOCTBIO U 3'-5'- SK30HYKJI€a3HOU aKTUBHOCTBIO;
b) 5'-3'- monmmepa3Hoi aKTUBHOCTBIO U 5'-3'- SK30HYKIJIEa3HOW aKTUBHOCTHIO;
B) 5'-3'- nonmuMepa3zHoO#i aKTUBHOCTHIO, 3'-5'- HSK30HYKJI€a3HOW aKTUBHOCTHIO U

5'-3'- sHAOHYKIICa3HOW aKTUBHOCTBIO;

') 5'-3'- monumepa3Hol aKTUBHOCTHIO, 3'-5'- IK30HYKJICA3HONH aKTUBHOCTHIO U

5'-3'- HK30HYKJI€a3HOU aKTUBHOCTBIO.

OO6paTHas TpaHCKpHNTa3a 00JadacT CICAYIOIMIMMH aKTUBHOCTSIMHU:

A) JHK-nomumepazunoii, [IHK-3na0HYyKI1€a3H0M, akTuBHOCThI0 PHKa3b1-H;
b) AHK-nonumepaznoii, [IHK-3n10HYKII€a3HOM;

B) AHK-nonumepasnoit, [IHK-3k30HyKn€ea3Hoil, aktuBHocThi0o PHKa3b1-H;
I') AHK-sunonyknea3Hoit, aktuBHOCTHI0O PHKa3b1-H.

KoHueBas 1€30KCUHYKICOTUIUATPAHCPEpa3a — ITO:

A) mykieasa Si;

b) oOpaTHas TpaHCKpUNTa3a;

B) nykieasa Bal31,;

I') poly—A monumepasa.

['erom Gaktepuodara A mpeacTaBieH B BUTIE:

A) nuneiiHoi ogHonenovyeunon JJHK;

b) nuneitnoit neyxnenoueynoi JJHK;

B) xonbiieBoit ogHonenoueuno JJHK;

I') konpueBol aByxuenoyeunoi JTHK.

Kakyrwo ¢popmy npunumMaer reHom Oaktepuodara A mocie nomnajganus Qara B

kierky E.coli:

A) nuHenHy10;
b) koub11eBY10;
B) unrerpupoBaHny1o;



') koHKaTeMepHYIO.

['enom Oaktepuodara M13 npencrasieH B BUJE:

A) nuneiiHon onHouenoveyHoi JIHK;

b) nuneiinoit npyxuenouyeunoit JIHK;

B) xonbiieBoit ogHonenoueunoi JJHK;

I') konpueBol aByxuenoyeunoi JTHK.

PetpoBupyc mpencrasisieT coO0M:

A) ognornenoueunyro JIHK;

b) onnonenoueunyro PHK;

B) nyxuenoueunyio JIHK;

I') oqnonenoveunyro JIHK u PHK.

da3mua nociie MonajiaHus B KIETKY XO35MHA PEIUTULIUPYETCS M0 TUITY:

A) mna3mMusl;

b) Bupyca;

B) nnasMuabel npu NOHMXKEHHOW TeMIlepaType M BUpPYCa IMPHU MOBBILIEHHOM
TEeMIIepaType;

[') mna3mMuabl OpHU MOBBIIIEHHOW TEMIIEpaType W BHpyca MHpPHU MOHUKEHHOU
TeMIlepaType.

Kocmua nociie nomnajianus B KJIETKY XO35MHA PEIUTUIUPYETCS M0 TUITY:

A) mnasMusl;

b) Bupyca;

B) mnasMuabel npu NMOHMKEHHOW TeMIlepaType M BUpPYCa IMPHU TOBBIIIEHHOM
TEMIIEPATYPE;

[') mna3mMuabl Tpu MOBBIMICHHONW TeMIIEpaType W BHpyca MPU TMOHUKECHHOU
TeMIIepaType.

Tpancno3unust — 3T0:

A) oOMeH yyacTKaMu MEXIy XpOMOCOMaMHu;

b) usmenenus nopsjka pacroyoxkeHusi FTeHOB Ha XPOMOCOME;

B) BrimajsieHue y4acTKOB XPOMOCOMBI;

') BcTaBKa y4acTKOB XpOMOCOMBI B HOBBIE MECTA.

Tpancnokanust — 3T0:

A) oOMEeH yyacTKaMU MEXIy XpOMOCOMaMHu;

b) uamenenus nopsjka pacrnoyioxeHusi FTeHOB Ha XPOMOCOME;

B) BeimazieHue y4acTKOB XPOMOCOMBI;

[') BcTaBKa y4acTKOB XpPOMOCOMBI B HOBBIE MECTA.

KoHTpoabHbIE BONIPOCHI 1O Teme 2:

1. Uto Takoe 3HI0HYKJI€a3bl pecTpUKIKUK Tuna || 1 moueMy OHU Tak Ba)KHBI
JUISL TEXHOJIOTHH pekoMOnHaHTHBIX JJHK?

2. Onummute npuMmeHeHne miazmuasl PBR322 B kauecTBe BekTopa. Kakumu
0COOECHHOCTSIMH OHA 00J1aaeT?

3. 3aueM pectpunmpoBannyto miasmuaayo JIHK nepen nurupoBanuem
4acTo 00padaThIBAIOT 11eJI04HOM docdaTazoii?

4, UYro Takoe JuHKEp U agantep? ['1e ux ucnonab3yT?



5. Uro Takoe nuae3oKCUHyKIeoTuApl? Kak ¢ MX IOMOLIBIO ONPENENSIOT
HYKJICOTHJIHYIO nocnenoBarenbHocTs JJHK?

6. Kakas peakuus katanusupyetcst pepMeHTOM 00paTHOM TPaHCKPHUIITA301?
Kak atoT pepmenT ucnonn3yercs B pekomOuHanTHbIx JJHK-Texnomorusax?

7. Yro Takoe JHK-mukpouumnel, M Kak OHM HCIOJB3YIOTCA B
(byHKIIMOHATBLHON TeHOMUKE?

8. [loueMy MIa3sMUIHBINA BEKTOP C MAKCUMAIIBHO CHUJIBHBIM IIPOMOTOPOM HE
BCET/a SIBJSETCS HAWIYUYIIUM 3KCIIPECCUPYIOINUM BEKTOPOM?

9. WNHorga crpaterusi cuHTe3a OeKa-MUIIEHU BKJIIOYAET MOJyYEHUE 3TOrO

Oelika B cocTaBe TMOPUIHOTO POayKTa. B ueM npeumytiectBo Takoro nojaxonaa? Kak
CO3/Ial0T TUOPHUIHBIN OEIOK?

10. T'MO-TexXHOJOTHH. ['enetnueckas  uHxeHepua.  MoOJIEKYJISIpHOE
KJIOHUPOBAHHUE.

11. Hcro4yHHMKHM PUCKOB IIPHU CO3JAaHHUM U Ucnonb3oBanuu ['MO.

12. KnonupoBaHue T€HOB.

13. Tlomyuenue pexkomObunantHeix JTHK.

14. Yto Takoe Tenblia BKIOUYEHHS U KaK U30€KaTh UX 00pa3oBaHUs?

15. B d4eM mnpeuMylIecTBO JIOKAJIHW3AlMM 4YY>KEPOJIHBIX OEIKOB Ha
noBepxHocTH KieTok? Kakue cTpareruu MCHOIB3YIOTCS JUIsl TOTO, YTOOBI CAETAaTh
OEJIKK CEKPETUPYEMBIMU?

16. IlpemyiokuTe HECKOJBKO CIOCOOOB  CHIDKEHHS  METabOJIMYECKOM
neperpy3ku E. coli, cunTesupyromux B OOJBIIOM KOJHYECTBE PEKOMOMHAHTHBIH
OeJIoK.

17. Tlouemy myig moyiy4eHHs: OEITKOB, UCTIOIB3YIOMUXCS B MEAUIIMHE, JTyUIIe
IPUMEHATH S3yKapUOTHUECKHE, a HE MPOKAPUOTHUECKUE CUCTEMBI?

18. Yro Takoe abdunnas metka? st uero ee UCMoNb3yOT?

19. Kakwue GyHKIUM BaKHBI Ui OaKTEpUaIbHOTO BEKTOpa KIOHHUPOBAHUS?
3adyeM BEKTOp UMeEET OoJiee OHOTO caifTa KIOHUPOBAHUS ?

20. Onumurte ABYXTHMOPHIHYIO CHUCTEMY, KOTOpas HCIOIB3YET IPOAIKEBON
GAL4 OGenok, u 0OBACHWUTE, Kak JBYXTHOpUIHAs CHUCTeMa OOHapyXKHBaeT
B3aMMOJICHCTBHE MEXKIY OCIKaMH.

21. Wpentudukamms u ot60p ['M-KII€TOK ¥ OpraHU3MOB.

22. T'enHas uHX’eHEpHs U MOJIEKYJISIpPHAS] TUarHOCTHKA

23. baxrepuanbHas Tpanchopmarus.

24.  ®epmenTsl cuaTe3a pekomOuHaHTHBIX JIHK.

25. [lonmmepasHnas 1ienHas peakius.

26. BupycHas TpaHCIyKITHSI.

27. benkoBas wmxeHepus (buOmuoTexkn NENTHUAOB M AMUTONOB, OCIKU-
penopTepsl B THOPUIHBIX OelKax, OECKICTOYHBIE OCIOKCUHTE3UPYIONMINE CUCTEMBI,
POKAPUOTUYECKHUE, DYKAPUOTHUECKHE, TPOTOUHBIE CHCTEMbI CHHTE3a Oellka, CO3/JaHue
HOBBIX (DEPMEHTOB).

28. Urto Ttakoe camocOopka M camoopraHuzamus moJiekyn? KakoBel ux
O0nopu3nIeCcKre OCHOBBI?



29. Kak Bbl MOHMMaeTe MNPUHLMIBI MOJEKYISPHOW CaMOOpraHu3aluud B
KJIETKE

30. Kakue BHYTPUKICTOYHBIE CaMOOPTAaHU3YIOIIUECS HAHOCTPYKTYPHI Bam
W3BECTHBI?

31. OcoOGeHHOCTH caMOOpTaHU3aIuu PHOOCOM

32. IIpuHUHUIIBEI cCAMOOpPTaHU3AIMH OMOJIOTHIECKUX MEMOPaH B KIIETKE.

33.  IIpuHUUIIBI MOJEKYJIIPHON CaMOpTraHU3aIMH BUPYCHBIX HAHOYACTHII.

34. UYto Takoe HaHOOMOHMKA?

35. Kakwue kmaccel OMOMOJIEKYJ BO3MOXKHO HCIIOJIB30BaTh [JIsl CO3JaHUS
HaHOCTPYKTYp?

36. OcoOGeHHOCTH OENKOBBIX MOJIEKYJI C TOYKU 3pEHUS CTPYKTYpa-CBOMCTRO.

37. UYto Takoe nporeoMuka?

38. Macmrabsl pacnpoctpanenus I'MO B wmwupe. IlepcnexktuBer I'MO
TEXHOJIOTUH.

39. TpaHcreHHas, KCeHOT€HHas, IMCT€HHAs! M HHTPareHHas Tpanchopmaiuu.

40. BexTopsl 11 epeHoca reHoB. XapaKTepUCTUKa OCHOBHBIX TPYIII.

41. Crpykrtypa arpoOaktepuanbHbix 11 u Ri-rurasmun. HomanwHoBas u
OKTONIMHOBAS T I-TTa3MH/IBL.

42. CeneKkTUBHBIE/PETIOPTEPHBIE TE€HBI MEPBOrO, BTOPOTO U  TPETHETO
ITOKOJICHHM.

43. ®dusznyeckue MeTobl BBegeHHs pekomMOuHanTHbIX JJHK B kietTky.

44, TpaHcrmacToMHas ¥ MUTOXOHIpUAIbHAs TpaHC(HOpMAIIHS.

45.  ArpobaxrtepuanbHas TpaHchopMaIus paCTCHHIM.

46. bwuobesonacHocTb. KOHTpOJb 32 MCIOIB30BaHUEM M PACIPOCTPAHCHUEM
I'MO.

47. CrnocoObl KJIOHHUPOBAHUS TPAaHCPOPMHUPOBAHHBIX KJIIETOK OaKTepHid,
rpuOOB, PaCTeHUH, )KUBOTHBIX.

48. T'ennas umxeHepus u cenexuus. Llemu cosmanus ['M-copToB pacTeHuid,
MOPOJT ’KUBOTHBIX, IITAMMOB MUKPOOPTaHIU3MOB.

49. TpaHcreHHbIE TPOAYKTHI, JIEKapCTBa, BakKIUHBL. JlOCTOMHCTBA W
HEIOCTATKH.

50. B ueM CcOCTOMT HKOHOMHYECKOE MPEUMYIIECTBO HCIMOJIB30BAHUS
TeHHOMOIN()UIIMPOBAHHBIX PACTCHUH U )KUBOTHBIX B Ka4ECTBE «OMOPEAKTOPOB» ?

51. CnocoOsI moTy4YeHus TPAaHCTCHHBIX PACTCHUM.

52.  CnocoObl MMoJIy4eHHs TPAHCTEHHBIX KUBOTHBIX.

53.  Yro Takoe TpaHCreHHbIE Opranu3Mbl? KakoBo mpakTHuecKkoe MpUMEHEHHE
TPaHCTEHHBIX OPTaHU3MOB?

54. OOBsacHUTE POJIb PEKOMOMHAIIMY B HAIIETTMBAHUN T'€HA B YMOPHUOHATBHBIX
CTBOJIOBBIX KJI€TOK. Kak HaleianBaHue reHa MOXET ObITh HCIIOJIb30BAHO JJISl CO3/1aHuUs
«HOKayTHBIX)» MyTaluii?

55. HMcTtoyHuKH PUCKOB OT MpOM3BOJACTBA U Mcnodb3oBaHus I'MO (dakropsl
pUCKa, THINEBBIE M MEIUIMHCKHE PHCKH, DKOJOTHYECKHE W arpapHble PHUCKH,
HPKOHOMHUYECKHUE PpUCKH, OMOTeppopu3M U OMOOE30MaCHOCTh, KOHTPOJIb 3a



UCIIONIb30BaHUEM U pactpoctpanenuem [’ MO).

56. 3akonomatenbctBOo B chepe I'MO (poccmiickoe U 3apyOexHOE),
NaTEHTOBaHUE (MPAaBOBOE PETyJIMPOBAHHME CO3MaHUd U ucnonb3oBanua ['MO,
uaeHtudukamuss MU B mumieBsix MpoayKTax, CTaHAAPTHI, METOAbI. MapKupoBKa
npoaykToB, coaepxauux ['MIN). Ilepcnektussl MO TexHOJIOTHIA.

Ilpakmuueckue 3a0anus no meme 2.

1. OKCcnepuMeHT 10  (YHKUHOHAIBHOW TE€HOMHUKE MPOBOJUTCA €
ucnosbzoBanueM JIHK-MuKkpouunoB [uisi aHamm3a ypOBHsSI JKCIPECCHM T'€HOB B
Oaxtepuu. Kakue reHsl Bbl 0)KUaeTe OOHAPYKUTh U30BITOUHO IKCIPECCUPYEMBIMU B
KJIETKAaX, BBIPALICHHBIX HAa MHHHMAJIBHOM Cpele IO CPaBHEHUIO C KIETKaMH,
BBIPAILICHHBIMU Ha NIOJIHOM cpene?

2. Bbl XOTHTE BBECTH 4YEJIOBEYECKHMH T'€H HWHCYJMHA B OaKTepUaIbHYIO
KJIETKY-XO035lMHAa B HAa/IEK/E Ha MPOU3BOJICTBO OOJIBLIOTO KOJIMYECTBA YEIOBEYECKOTO
uHcyuHa. Yto Bl ucnonszyere — renoMuyo JIHK unu k JJHK? O0bsacaute Bamm
pacCy KJIEHUS.

3. [Ipensioxkute U 000CHYWTE BBIOOP psifa (PU3UKO-XUMUYECKUX METO/IOB
JUIsl YCTAHOBJIEHUSI CTPOCHHUS U aKTUBHOCTH (pepMEHTA MENTHIHON TPUPOBI.

4, OOocHyHTE HCIOIB30BAHUE OCHOBHBIX KJIACCOB OHOMOJMMEPOB B
HAHOTEXHOJIOTUSIX.

S. Kakas peakuus karanuzupyercss pepMeHTOM 00paTHOM TPAHCKPUIITA301?
Kak aroT pepmenT ucnonb3yercs B pekomOuHanTHbIx JJHK-Texnomorusax?

6. [TpuBenute npuMepsl 6MO0OE30IaCHBIX HAHOCUCTEM JJOCTABKHU B TEPAIUH.

Ilepeyens  BONMpPOCOB AJIsi MOATOTOBKM K  JK3aMeHYy  (OIlEHKa
chOPMHPOBAHHOCTH  DJEMEHTOB  (3HaHWM, yMEHWH, HaBBIKOB) B  paMKax
MPOMEKYTOUYHOM aTTECTALMU IO TUCIUIUINHE).

1. Hcnonb30BaHuE 3JIEKTPOHHOW MUKPOCKOIIUM JJIs1 U3YUYECHUSI HAHOYACTHII.

2. ATOMHO-CUJIOBas MHUKPOCKONHS. Busyanuzanuss HaHOKJIACTEPOB B
JIMITUIHBIX OMCIIONX.

3. CpaBHuTENBHAS OLIEHKA METOJAOB HEUTPOHHOTO M PEHTTEHOBCKOTO
paccesiHus IPU UCCIIEAOBAHUM HAHOYACTHIL.

4, Hcnonb3oBaHue NENTEPUEBBIX METOK B METOJIE HEUTPOHHOTO PACCESTHUS.

S. Hcnonb3oBaHrWe METOJIa MHOTOYTJIOBOTO CBETOPACCESIHUS ISl U3yUYCHUS
OJIMTOMEPHU3AIN MEMOPAHHBIX OCITKOB.

6. CpaBHUTENbHAS XAPAKTEPUCTUKA KOMMEPYECKHA JOCTYIHBIX COPOCHTOB
JUTSI TeTTh-TIPOHUKATOIIEH XpomaTorpadumu.

1. XpoMoreHHbIe CyOCTpaThl JAJIs ONPENeTICHNs aKTUBHOCTH (PEPMEHTOB.

8. ['eTeposimepHas koppenauoHHas criekTpockonus SAMP.

Q. OnpeneneHue MpOCTPAHCTBEHHOTO PACIIOIOKEHUSI aTOMOB B MOJIEKYJIE
MmeToaoM AMP.

10. H3ydeHue BTOPUUYHOU CTPYKTYphI OEJIKOB U nentuoB meroaoM KJI.
11. KondoxansHasi QuyopeclieHTHass Mukpockonusi. Hcmnons3oBaHue B
HaHOOMOTEXHOJIOTUH.



12. ®nyopecleHTHbIC 30HIbI.

13. OmpeneneHue CTpyKTypsI enTtua0B MeTogamu SIMP.

14. TanaeMHasi Macc-CIIEKTPOMETPHSL.

15.  Meron AMP TBepaoro Tena ¢ BpaueHUEM oI MAarn4ecKuM yIJIOM.

16. Macc-creKkTpoMeTpusi ¥ MPOTEOMHUKA.

17. OnpeneneHne aMUHOKUCIOTHOM IMOCJIEIOBATEILHOCTH METOJAaMU Macc-
CHEKTPOMETPHH.

18. Hcnonwp3oBaHKE MOBEPXHOCTHOTO TUIA3MOHHOTO PE30HAHCA JI U3YUYCHUS
B3aMMOJICUCTBUS PELIETITOPOB C JIMTaHAAMH.

19. Kommepuecku AOCTyHHbIE OHOUYMIIBI JJI HCCIEAOBAaHUN METOJIOM
MOBEPXHOCTHOTO TUIA3MOHHOTO pe3oHaHca. CpaBHUTENbHASI XapaKTePUCTUKA.

20. Metonbl MoaU(MUKAIMK TBEPABIX TOJUIOKEK, HUCIHOJIb3yeMble IS
CO3/1aHUs1 OMOCEHCOPOB.

21. Onrtuyeckue METOIbl UCCIICOBAHNS HAHOTIPENapaToB

22. IlpenapaTuBHBIE METOABI UCCIICOBAHNS HAHOMPENIAPATOB

23. MeTobl aHAIA3a JIMTTIOCOMATBHBIX HAHOCHCTEM

24. Meronbl aHaTU3a TOJTUMEPHBIX HAHOCHCTEM

25. Meronbl aHanM3a HEOPTAHUYECKUX HAHOYACTHUI]

26. Meronbl aHanM3a HAHOHOCHUTENEH Ha OCHOBE MOPUCTOTO KPEMHUS

27. OOmias xapaKTepUCTUKA CIEKTPATbHBIX METOI0B aHann3a. O01as Teopus
JJIEKTPOHHBIX MEpPeXoJoB B Moisekynax. [lormomenue B ynbTpaduosieTOBOW U
BUJUMON 00JIaCTSIX CHEKTpa.

28. DOnexkTpoHHas cmekTtpockomnus. Iloriomenue cBera MOJEKYJIaMHU.
3akoH byrepa-JlambepTa-bepa n OTKJIOHEHHS OT HETO.

29. Meton UK-cnexkrpockonuu. [lormomenne NK-uznydenus: Monexynamu.
Banentueie u neopmarnmoHHbie KojieOaHusl.

30. BrnusHHe Macchl aTOMOB W DJCKTPOHHBIX 3(PPEKTOB B MOJEKyJe Ha
MOJIO)KEHWE Tosockl  moryomieHnsd. Texnuka wusmepenus WK-cnekrpos. HK-
criekTpodoToMeTp.

31. KoahpdumueHT MONEKyIIPHOW OKCTHHKIMW. PacdeT KOHIICHTpAINH
xpoMoopa B pactBope. [Ipenenst npumenumocTH 3akoHa byrepa-Jlam6epra-bepa.

32.  YCTpoHCTBO ABYXJIYyYEBOTO U OJHOIYUYEBOTO CIIEKTPO(HOTOMETpA.

33. OOmas Teopusi ¢uayopecueHuu. DayopecleHIMs U DJICKTPOHHbBIC
nepexobl. Y CTPOUCTBO CIIEKTPOhIyOpUMETpa

34. KBanTOBBIN BEIX0 (iryopectieHITnH. DaKTOPbI, BIUSIONINE HA KBAHTOBBIIH
BbIXO/I. ["ammenue GyopecteHImm.

35.  OO6mmas Teopusi TUCTIEPCUN ONTUYECKOTO BPAILICHUS U KPYTOBOT'O TUXPOU3MA.
[1710CKONOIAPU30BAaHHBIN CBET U CBET, MOJIIPU30BAHHBIN M0 KPYTY, HX B3aMMOJICHCTBUE C
ONTUYECKU AKTUBHBIMU CPEIaMH.

36. OcHOBHBIE NPUHIMIIBI METOJAa KpPYyroBOro JUXpOM3Ma M 00JacTh €ro
npumenenus. Texauka uzmepenus JJOB u KJI. TpeboBanus k oOpasiam.

37. ®uznuecKkue OCHOBBI MaCC-CIIEKTPOMETPUH, TPUMEHUMOCTh METO/IA.

38. MeTonbl HOHU3ALMM: HIEKTPOHHBIM yAap, XUMHUYECKas WOHU3ALINH,



necopobuust snekrpuueckuM nosiem, MALDI u ESI wmonuzanuu. CpaBHuTenbHas
OILICHKA METOJ/I0B MOHU3AIIUH.

39. @parMeHTanus MOJCKYJSIPHBIX HMOHOB. [lomXOmbl K YCTaHOBIIECHUIO
CTPYKTYPBI BEIIECTB 110 MACC-CIIEKTPaM. Y CTPOMCTBO MacC-CIIEKTPOMETPA.

40. ®wusmueckue ocHOBHI MeTona SIMP. [IpumernmocTh MeTOIa.

41. ChnuH-COIMHOBOE B3aMMOJICUCTBUE SAEp, CUTHAILI Ha crnekrpax SMP,
KOHCTAHThI CIUH-CIIMHOBOT'O B3aUMOCHCTBHS.

42. WmnynscHas cnexktpockornus AMP.

43. Pasnuunbie skcriepuMmeHThl SIMP, ux HazHauenue. TpeOGoBaHMS K

oOpasiam.
44, Tlpaktuueckas peamm3anus SAMP: ycrpoiictBo SMP  ycTaHOBOK,
poOOMOrOTOBKA.

45.  OU3UKO-XUMHUYECKUE METOJbI I MCCIEIOBAaHUS HAHOCHUCTEM: OOIIas
XapaKTePUCTHKA METOJIOB.

46. KowmruiekcHbIi IIOJX0/1 K OIIPEAEIICHUIO CTPYKTYPBHI 51
WHIUBUTY ATBHOCTH, OMOJOTHYECKON aKTUBHOCTH COSAMHEHUH.

47. Opraauzanus 6akrepuaibHoro renoma. Hykneoun. Pons 6enkoB HU u H
B komnaktusanuu JIHK E. coli u ux kpatkas xapakTepucTHKa.

48. XapaktepucThka BOJOKOH xpomaTuHa nuamerpoM 10 am m 30 HM.
MonomepHnas HykieocoMa. CTpyKTYpHPYIOIIasi pOJib THCTOHOB B OPraHU3AIMH TeHOMa
DYKapHOT.

49. Knaccudukamuss TUCTOHOB. DBOJIOIMOHHAS CTAOMILHOCTh TUCTOHOB H3
1 H4. Postb ocHOBHBIX N-KOHIIEBBIX «XBOCTOB» THCTOHOB B KoHAcHcamuu JHK.

50. TIlepswiit ypoBenb ymakoBku JIHK B xpomocome. MunumaibHas
HyKJIeocoMa (HyKJIeocoMHBIHN kKop). Hykineocoma. 'ncron-anerunrpancdepaza HAT.

51. 3nHaueHue aNETUIUPOBAHMS B PETYJISIIMU MPOILECCOB COOPKHU HYKIEOCOM
de novo. Caiitel Mmomupukamuu N-KOHIEBBIX MOCNIe0BaTeIbHOCTEH THCTOHOB H3 1
H4 ¢ yyactuem nuroriasmaTuieckoi ructoH-anetuirpancdepassl HATL.

52. Jloka3aTenbCTBO IOJIYKOHCEPBATHBHOTO crocoba perumkaruu JIHK.
OkcniepumeHT Mecenbcona u  Crama.  PerummkatuBHas  Bunka. OnpHO- U
JBYHAIIPABJICHHAS PETTUKAIIHSL.

53. Tunwel pennmkamuu. Perumkarmmst xonbueBsix JHK ¢ obpa3zoBanmem
«rmaskay. 0-cTpykrypa. Perummkanms mo Tumy katsimerocs koibia (permukanus JJHK
daros M13, ¢X174, A). Peruukanus ¢ obpazoBanrem D-mierens.

54. JHK-momumepassr E. coli (AHK-nomumepaser I, I, Ill, IV u V).
CpaBuutenbHas xapaktepuctuka JJHK-momumepas E. coli. JIHK-noaumepasa 1 —
OCHOBHO# (hepMeHT perumnkanun. [IoHsITHE TPOIECCUBHOCTH.

55. Jlokyc oriC — Ttouka Hauvaja perutukaiuu. CTpykTypa Jokyca OriC.
[IpenzarpaBounsrit komruiekc. Ponb 6enkoB dnaA, HU, dnaC u dnaB B hopmupoBannu
MPEA3aTPABOYHOTO KOMILIEKCA.

56. Perymsauus waunuammu perumakanun JJHK E. coli. Dam-merunnasa.
[TocnenoBarensHocTt GATC. TepMmuHanus perTuKamum.



57. MHOXECTBEHHOCTh ~TOYEK Hauyaja peIUIMKalluhd y  JYKapHuoT.
«JInueH3nupoBaHue» KaK MEXaHW3M KOHTPOJS COIVIACOBAHHOW aKTHBAIUS TOYEK
Hayayla peruiMKaluu.

58. Touku Havana perumkauu Saccharomyces cerevisiae. ARS-31eMeHTSI.
KoHcepBatuBHbIe MOCIEI0BATENBHOCTH B cocTaBe ARS-35eMeHTOB.

59. ARS-xop, xak ocHoBHas (0a3oBas) mocnegoBaTeNbHOCTE ARS-
anemenToB. benku ORC — ocHoBa (opmupoBaHUS MpeapErTUKAIMOHHBIX
KOMILJIEKCOB.

60. CoOopka mnpenpermkanuoHHoro  komiuiekca.  Kommneke — JIHK-
nosuMepasza o/mpaitmaza. Muaunumatopuas JHK. IlpoueccuBnsiii cunte3 JIHK c
yuactueMm JJHK-monmnmepassr .

61. Cucrembl pecTpUKUMM U  MOAU(UKALMUA.  YHUKaIbHBIA  THUI
metunuposanuss  JIHK  mpoxapuor. IlpencraBieHne 0  METHIMPOBAaHHBIX,
IIOJIyMETUIMPOBAHHBIX 1 HEMETWJIMPOBAHHBIX caiTax. SABneHue pecrpukunu JHK.

62. Pectpukrasel Tuna |l (kmacca I). Xapakrepuctuka pectpukrassl Eco RI.
[Ipupona caiToB y3HaBaHUS U PECTPUKIUU. «JIUIIKHE» U «TyIbIE» KOHIIBI.

63. MomnekynspHas OCHOBa MyTaluid. TodedHble MyTaluu. TpaH3WuIUA |
TpaHcBepcud. ['opsumne Touku. Momyamue mytauuu. HeldtpansHeie MyTanuu.

64. Ilpuumnbl MYTaLHMN. TayTomepHsie dbopmbl OCHOBAHHUU.
Je3amuanpoBanne ocHoBanui. Anypunnszanus JJHK. Ankunupyromme areHTsl.

65. [eiictBue ¢usmueckux (pakTopoB (BIMSHUWE HAa PAaBHOBECHE aMHUHO —
uMuHO-popm). Ommbku JIHK-monumepasbl, CBSI3aHHbIE C BKJIIOYEHHUEM aHAJIOrOB
NPUPOAHBIX HYKIEOTHUIOB.

66. Crpoenne nnpopmanuonusix PHK. Ctpoenne undopmarmonnsix PHK
pOKapuoT. JIuaepHele, TpEUJIEpHbIE U KOAUPYIOMMUE y4acTKU. [IOIUIMCTPOHHOCTD
nPHK mpokapuor.

67. Crpoenune nrpopmannonubix PHK sykapuor. CTpyKTypHBIE 3JE€MEHTHI
uPHK sykapuor. [lonuagenunupoBanre u kanupoanue MPHK. CtpykTypa K3mos.
MeTtunupoBaHue K3MoB.

68. Cnenuduueckne yvactku B3zaumonerctBus PHK-mommmepas ¢ JIHK.
CrpykTrypa npomotopoB. CTapToBasi TOYKA, MOJOXKEHUS MO X0y TPAHCKPUIILIMH H
MIOJIO’KEHUS TPOTUB Xoa TpaHckpunuuu. biok [IpubHoBa 1 —35-6710K.

69. Knaccuduxanus PHK-nonumepas sykapuor.

70. IIpomotopsl sykapuoT. bimok Xornecca. —/0-6mok. 40. 3akpwiThlii U
OTKPBITHIN JIBOMHBIE KOMIUIEKCHI. TpoitHoi komIuiekc. Poib G-dakropa.

71. TepmuHamuss  TPAHCKPUILMU. P-3aBUCHUMbIE U P-HE3aBUCUMBIE
TEPMUHATOPHI.

72.  IIpepbIBUCTOCTh I'€HOB AYKapHOT. DK30HbI W HMHTPOHBI. [Ipomeccunr u
crutaicusr TpanckpuntoB PHK-nomumepassr 11.

73. Wutponsl, noguusstonmecs «mnpaBuwity GU/AG». [loHop cruadicunra u
akuenTop cruiaiicunra. Touka BetBieHus: unTpona. Maneie sinepusie PHK (MssPHK) u
CIUIAaiCHCOMA.



74. TlpoueccuHr TpaHckpunToB, cuHTe3npyembix PHK-momumepasoii 111.

75.  Otinuue mexanusma cruiaiicuara TPHK ot mexanusma criialicuara mnpe-
uPHK. Mexanuswm crinaiicunara TPHK. [Tomudynkunonansuas TPHK-nmrasa.

76. IIpoueccunr tpanckpuntoB PHK-mommmepassr |. Hapyxusie (HTC) u
BHyTpeHHue (BTC) TtpanckpubOupyemsie creiiceppl. Crnenupuyeckue Malible
sapeimkoBeie  PHK C/D u H/ACA B peaknusax 2'-O-MeTHIUpOBaHHS |
ncepnoypuaumposanus pPHK.

77. Wawnuanus tpanciasuuu. Maunuaropusie TPHK npokapuor. dakTopsl
WHUIIAALUU [TPOKAPHOT.

78.  DOnonrauus. @akTopsl d0Hranuu. O6pazoBaHue NENTUIHON CBSI3H.

79. TepmuHainusi CHUHTE3a TMOJUINENTUAHBIX Uene. TepMuHupyromnme
kojoHbl. RF-1 u RF-2 — GenkoBeie dakTopsl TepmuHaiuu. @akrop tepmunanuu RF-
3.

80. IlepenporpammupoBaHue TpaHCIANUU. BKiIroueHne ceneHonucTenHa, Kak
OJIMH W3 MEXaHHU3MOB TMEPEKOINUPOBAHUS TPAHCIALMU. YHUKAIbHOCTb CTPYKTYPHI
TPHKSec npo- u s3ykapuor.

81. Tsepnodasnsiii opranndeckuii cuates (SPOS).

82.  OcHoBHbIie MuiieHH 711 co3nanus npenapatoB ADC mpotus CIIN/]a

83. IIpom3BOACTBO r€eHHO-WHKCHEPHOTO WHCYJIMHA YEIOBEKa

84. JlexapcTBEHHBIC CpeacTBa: KJ1accu(UKaIUU. AKTHBHBIE
¢dapmanetuueckue cyoctanuu (APC) oCHOBHBIE ONPEAEIICHUS U MOHATHUS.

85. MoaenupoBaHue B3aUMOAECHCTBHS JIEKAPCTBEHHBIX IPENapaTtoB C
peuentopamu ¥ wmumeHsmu. Docking u  Scoring. IlpuMepsl HCMONB30BaHUS B
MEIUUMHCKOW XUMUHU.

86. Hcnosnb3oBaHue WMMOOWIN30BAaHHBIX (EPMEHTOB B TMPOU3BOJICTBE
ButamuHa C.

87. KomOunatopHas opranudeckas xumus. OCHOBHBIC OINpEACTICHUS WU
nonstua. [IpoOGnemMbl W TEpCHEKTUBBI  Pa3BUTHS KOMOWHATOPHOW — XUMHH.
Crpykryphble 3neMenTsl Kb: ckaddonn, «crpoutenbHbiey» OJOKH, MOHOMEPHI U UX
Ha0OpBbI, TOUKK paHaoMu3auu. Tunsl koMOuHaTOpHbIX OnbnHnorek (Kb).

88. KowmmbloTepHble METOABI OIEHKH M TpeICKa3aHus OWOJIOTHYECKOM
AKTUBHOCTH M (PU3UKO-XUMUYECKUX CBOWCTB, HUCXOIS W3 CTPYKTYPHI COCAMHEHUS
(QSAR u QSPR). [Ipaswio Jlenuucku (mpaBuiio 5).

89. Hcnosnp3oBanue WMMOOWIN30BAaHHBIX (EPMEHTOB B TMPOU3BOJICTBE
aKpuaMu/a.

90. IIpotuBOoOMyXOJI€BBIE CPEACTBA TPYMHIbl aHTUMETa0oiuTOB. CTpoeHwHe,
MEXaHU3Mbl OMOJIOTUYECKOTO JAEWUCTBUS, MCTOYHUKUA W/UIM METOIbI MOITYYCHHS U
TEXHOJIOTHH NPOU3BOJICTBA.

91. Bupyc BUY, xwusnennsii ki Bupyca HIV, ocHOBHBIE MuIieHU s
co3znanus npenapatoB ADPC npotus CITM/la. A3ugoTuMuauH.

92. TexHOJOTHS MPOU3BOACTBA MOTYCUHTETUUECKUX TIEHUIIUIUTUHOB.

93. Mertobl BbIICICHUSI MEMOPAHHBIX KOMIIOHEHTOB KJIETOK.

94. JlerepreHThl, IPUMEHSEMbIE TIPU BBIJICJICHUN MEMOPAHHBIX OETIKOB.



95. DOwmynscuu. O6pazoBaHue, OMOJIOTHYECKAS POJIb.
96. TIlomstuss 00 aHTHreHax W adHtuTenax. CTpyKTypa aHTHUTEIN.
[TomuknoHambHBIE AHTUCHIBOPOTKH. [MOpumombl. MOHOKIOHATBHBIE aHTHUTENA.

Cenexmust tTubpunom. Cpena 'AT.

97. [Ilpumenenue antuten B Mukpoanaimmse. MAB — o0030p meTonoB
MOJTyYEHUS! ¥ IPUMEPHI UCTIOJIB30BAHUS B MEIULIMHCKOMN MPAKTHKE.
98. BaxkuuHbl W aHTUAOTHI — 0030p METOJOB TMOJYYCHHUS U MPHUMEPHI

WCIIOJIb30BAHUS B MEJTUIIMHCKON MPAKTHUKE.

99. TxkaneBble TexHonoruu. KinonupoBanue. buorexHonornueckue acleKThl
METO/IOB CO3/IaHMsI U TMPOTE3UPOBAHMS OMOMMIUIAHTOB — OpPraHOB W TKaHEM.
[lepcniexkTuBBI HA OyayIIIEE.

6.3. MeToau4eckue MaTepuaJibl, onpeae/siloiye nNpoueaypbl OeHUBAHUS
3HaHUMW, YMEHUN, HABBIKOB U (WJIN) OMBITA IEATCIHLHOCTH.
[Ipouenypsl 1 cpeicTBa OLICHUBAHUS SJIEMEHTOB 3HAHUM, YMEHUH U BIAJICHUN
110 JTUCIUIUIMHE « BHOTEXHOJIOTHS

CpencTBo olleHUBaHMS
. ITpomexxyTouHBIH
Texymuii KOHTPOJIb
Ipouenypa KOHTPOJIb
NpoBeAeHUs Brimonnenue Breimnonnenue Breinonnenue Brinonnenue
YCTHBIX MUCBMEHHBIX MPaKTUYECKUX TECTOBBIX DK3aMeH
3a/laHui 3alaHui 3a/laHui 3a/laHui
ITo ITo ITo Ilo B cooTtBercTBHM C
IIpoagomxuTenbHOCTD
KOHTpOIS YCMOTPEHHIO YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHHIO MPUHSITHIMU
nmpenojaBaTeliss | NMpenojaBarels | MpenojaBarels | mpemnojaBaTelis | HOpMaMu BPEMEHH
®opma npoBeieHUs . [TucbmeHHbIM [TucbmeHHbIM ITucbmeHHBbII B nucemenHo#M
VYceTHbll onpoc
KOHTPOJIS ompoc onpoc OIIpoc ¢dopme
Bua nposepounoro VYcrHble [Mucemennsie | [lpaktuueckue | ITucbmMeHHBIH | DK3aMEHAIMOHHBIN
3aJ1aHus BOMPOCHI 3a/1aHus 3a/1aHus oTIpoc ouer
OTBeTHI B OTBeTHI B OTBeETHI B OTBeETHI B
®opma oTyeTa YcTHBIE OTBETHI MUCbMEHHOU MMCbMEHHOU MACbMEHHOM MMACbMEHHOM
hopme dopme bopme hopme
Pa3znarounsriit Her CrnpaBouHas CrnpaBouHas CnpaBouHas CnpaBouHas
MaTepuai JuTepaTypa JuTepaTypa JUTEepaTypa JUTepaTypa
7. MeToanueckue YKa3zaHusi JA O0y4YAWIIMXCHA 1O OCBOEHHIO

TUCHMILTAHBI

JucuuminHa «bHOTEXHONOTUS MNPEeIyCMAaTPUBAET JIEKIMU U IPAKTHUYECKHUE
3aHATUA. Y CIEIIHOE U3YYCHHE AUCLMILTUHBI TpeOyeT MOCEIECHUs JIEKIUNA, aKTUBHOM
paboThI HA MMPAKTUYECKHUX 3aHSATHUSAX, BBITIOJHCHUS YUCOHBIX 3a/IaHHM TIPernojaBaTers,
O3HAKOMJIEHUSI C OCHOBHOU U JIOTIOJIHUTEIBHOMU JINTEPATYPOU.

B xozxe nekuuii mpenogaBaTellb U31aracT U pa3bACHSAET OCHOBHbBIE, HauboJee
CJIOXHBIE MOHSATHUSL TEMBI, @ TAKXKE CBSI3aHHBIE C HEH TEOPETUYECKUE U MPAKTUYECKHE
npoOiemMbl, AaeT PEKOMEHJAIMUM Ha TMPAKTHYECKOE 3aHiATHE U YyKa3aHWs Ha
CaMOCTOATENbHYI0 PaboTy.

[Ipyn MOArOTOBKE K JIGKIMOHHBIM 3aHSATUSIM aclupaHTaM HEoOXOIUMO: Hepen
OUYepeHON JIeKIMed HEe0OXOIMMO MPOCMOTPETh KOHCIEKT Marepuasna MpeablIyiie



nexuuu. [lpu 3aTpynHEHUsX B BOCHPHUATHM MaTepuana CJIeayeT OOpaTUThCS K
OCHOBHBIM JIUTEPATYPHBIM HCTOYHMKaM. Eciau pa3oOpaThCs B Marepuasne OIsTh He
yAalloch, TO o0OpaTtuTech K JeKTOpy (Mo TpaduKy ero KOHCYJbTAIlMh) WIH K
IIPENOAABATEI0 HA IPAKTUYECKUX 3AHATHUSAX.

[IpakTHdeckue 3aHATUS 3aBEPIIAIOT U3YUCHHE HanOoJiee BAKHBIX TeM y4eOHOM
JucUUIUIMHbBL. OHU Ciay’KaT JJid 3aKpeIUIeHWs M3yYEHHOIO0 Martepuaia, pa3BUTHS
YMEHHH ¥ HaBBIKOB MTOJITOTOBKHU JI0KJIa/10B, COOOIIEHUMN, TPHOOPETEHUS ONBITAa YCTHBIX
nyOJIMYHBIX BBICTYIUIGHUM, BEIEHUS JUCKYCCUM, AapryMEHTAalud U 3allUThI
BBIJIBUTAEMBIX TIOJIO)KEHHM, a TakKe Ul KOHTPOJIA IPENOoJaBaTeiieM CTEIECHU
IIOATOTOBJICHHOCTH aCIIMPAHTOB 10 U3y4acMOU TUCLUIIIINHE.

IIpy MOATrOTOBKE K NPAKTUYECKOMY 3aHATHIO ACIIUPAHTHI HMEKOT BO3MOKHOCTh
BOCIIOJIB30BAThCS KOHCYJIbTALMSMU IIPETOJAaBaTEIS.

[Ipu moAroToBKE K NPAKTUYECKUM 3aHATUSAM aCIUPaHTaM HEOOXOAUMO:

MPUHOCUTh C COOOM PEKOMEHJIOBAHHYIO MPENOAABaTEIEM JIMTEpaTypy K
KOHKPETHOMY 3aHATHIO;

JI0 OYEPETHOIO MPAKTHYECKOTO 3aHATHUS 110 PEKOMEHOBAHHBIM JIMTEPATYPHBIM
UCTOYHHUKAM MpopadOTaThb TEOPETUYECKUA MaTepuall, COOTBETCTBYIOIIEH TEMBI
3aHSTHS;

B Ha4aJIe 3aHATUH 3a1aTh IPETOIaBaTENI0 BOIIPOCHI 10 MATEPUAILY, BEI3BABIIEMY
3aTPYJHEHHS] B €r0 NMOHMMAaHUM M OCBOCHMM IPHU PEIIEHUM 3aJad, 3aJaHHBIX IS
CaMOCTOSITEIIBHOI'O PEILLICHHUS;

B XO0JI€ CEMUHAapa JaBaThb KOHKPETHBIE, YETKUE OTBETHI I10 CYLIECTBY BOIIPOCOB;

Ha 3aHATHM JOBOJUTH KaXAYH 3a7ady JO0 OKOHYATEJIbHOIO pelIeHUs,
JEMOHCTPUPOBATh TOHMMAaHUE MPOBEJCHHBIX pAcyeTOB (aHAIU30B, CUTyalui), B
cllydae 3aTpyIHEHUI oOpamarbes K MpenoiaBaTesio.

AcnupaHTtaM, IpOIyCTUBIINM 3aHITHS (HE3aBUCUMO OT MPUYHH), HE UMEIOLIHE
MIACBbMEHHOIO PEIIEHUS 33/1a4 WIM HE NOATOTOBUBIIMECS K JAHHOMY MPAKTHYECKOMY
3aHATHIO, PEKOMEHIYyeTCSI HE IM03)KE YeM B 2-HeNeJbHBIH CPOK SBHUTHCS Ha
KOHCYJIBTALMIO K MPENOJABATEN0 U OTUATATHCSA M0 TEME, U3YUYaBIICHCS HA 3aHATHUU.
AcCNHpaHThI, HE OTYUTABIIHMECS MO KAXKJI0M HE MpOopabOTaHHOW UMH Ha 3aHATUAX TEME
K Ha4aJIy DK3aMEHAIIMOHHOM CECCUU HE TOMYyCKAOTCA K IK3aMEHY.

8. PecypcHoe obecnieyenne JUCHMILTAHbBI

8.1. OcHOBHAas U IONOJTHUTEIbHAS Y4eOHas JIUTEPATyPa, He0OX0AUMAas /1151
OCBOEHMS JTUCIHUILIUHBI

a) OCHOBHAas JIUTepaTrypa:

1. 3arockuna H.B. buotexHonorus : yueOHUK U IPAKTUKYM JIJIsI BY30B / IO
penakuueit H. B. 3arockunoi, JI. B. Hazapenko. — 4-¢ u3a., ucnp. u gon. — Mockga
: M3natensctBO FOpaiit, 2025. — 384 c.

2. Sxynos T. P. MonexynsipHas OnoTexHonorus : yueOHuk aiis By3os / T. P.
Sxynos, T. X. ®auzoB. — 3-¢ usa., crep. — Caunkr-IletepOypr : Jlanp, 2021. — 160
C.

3. Cnupun A. C. Monexynsipaast 6uonorus. Pubocomsl u 6uocunres Oenka



: yuebHoe nocodue / A. C. Cnupun. — 3-e u3a.— Mocksa : Jlabopatopust 3HaHUH,
2023. — 5% c.

4, Janpmmua B.B. HccnenoBanume warepualioB METOJIOM  30HJIOBOM
MUKPOCKOIIUY B HAHOOMOTEXHOJOTHH : y4ueO. mocodue / E.A. Poraues; B.B. /lanpimmna
— Omck : U3a-Bo OMI'TY, 2019 .— 104 c.

5.  bparuna H. A. OcHoBbl 6noxumui. : yuebHoe nocodue / H. A. bparuna,
K. A. XXnanosa .— M. : PTY MHUPDA , 2019

6. Pe6puxor JI.B. IIIIP B peansHom Bpemenu / [[.B. PeGpuxos, I'.A.
Camaros, /I.FO. Tpodumos, I1.A. Cemenos; pen. [.B. PebpukoB .— 13-e uzm.—
Mockaga : Jlaboparopus 3Hanui, 2025 .— 226 c.

7. MartpeeB A. B. [IpombiniuieHHass OMOTEXHOJIOTHS. : MPakTUKyMm / A. B.
Martsees, JI. E. I'pebenkuna, E. C. Oneitnuk .— M. : PTY MUPDA , 2024

8. Xaprmann, Y. OwuapoBanue HaHoTexHosoruu =  Faszination
Nanotechnologie / pen. JI.H. Ilatpukees; nep. T.H. 3axaposa; Y. XapTmMaHH .— 5-¢€
u3a. — Mocksa : JlabopaTopus 3Hanwmii, 2021 .— 176 c.

9.  bynkesuu E. B. buomenuiuackiue HAHOTEXHOJIOTHUH : yueOHOE TTocoOme

s By3oB / E. B. byakesuy, P. O. Bynkesuu. — 3-e uzn., crep. — Cankr-IletepOypr
: Jlanp, 2022. — 176 c.

10. Otkeitn 3. [IpuHIUIIBEI 1 METOBI OMOXUMHUN U MOJIEKYJISIPHONH OHMOJIOTHH
/ 9. OutkeH, A. P. beitnoyH, JIx. ®@aitbd [u ap.] ; mox pepakuueit K. Yumncon, Jx.
Yoaxkep ; nepeBop T. I1. Mocoinosa, E. FO. bo3enek-Pemetnsak. — 3-e u3na. — MockBa
: JJabopatopus 3nanwmii, 2020. — 853 c.

11. Xyaun C. BBenenue B BBIYHCIUTEIBHYIO MOJICKYJSAPHYIO OHOJOTHUIO /
Cery6an Xyan, Metinanuc Kyan ; nepeog A. A. UyMuukuH ; mox pefakuuen A. A.
MuponoBa. — Mocksa, MxeBck : PerynspHas u xaotuueckas nuHamMuka, UHCTUTYT
KOMITBIOTEPHBIX HcclienoBanuit, 2019. — 420 c.

12. XpanmoBa K. A. MWHcTpyMeHTanbHbIE METOJBI HCCIEAOBAHHUS B
onooprannyeckor xumuu. Y. 1.. : yuebnoe nocoodue / K. A. XKnanosa .— M. : PTY
MUPDA , 2024

13.  Kpebc x. I'enst mo JIstouny / JIx. Kpeoc, 3. [N'onamreitn, C. Kunmatpuk
; mepeon U. A. Kodbuanu [u np.] ; mox penakiueii /1. B. Peopuxosa, H. 10. Ycman., —
4-¢ m3n. — Mocksa : JIJaboparopwust 3nanui, 2021. — 920 c.

14. borotoa 3.1. Texnomorus Ill[P-ananu3a : ydeOHoe mocobue / 3.U.
bororoBa [u nap.].. — Hampuuk : Kabapauno-bankapckuii rocyaapCTBEHHBIH
yauBepcuteT uM. X.M. bep6ekosa, 2022. — 74 c.

15.  NGS: Beicokomnpoun3BoautebHOe cekBeHupopanue / JI. B. PeObpuxkos, /l.
O. Kopoctun, E. C. lllyouna, B. B. Unsunckuii ; moa penakuueii 1. B. PebpukoBa. —
6-e u3n. — Mocksa : JlabopaTopus 3Hanuii, 2024. — 233 C.

0) 10MoTHUTEIbHAS JUTEpATypa:

1. Cazpikun 10.0., OpexoB C.H., Yakanesa N.M. buorexnomorus. —
WznatenberBo: Academia. Cepusi: Briciiee npodeccronanbioe odpaszoBanue. 2008.
— 256 c.

2. [TmennunnkoBa A.b. OcHoBbl 6noTexHosoruu. — M.: MUTXT. 2010. —




92 c.

3. Kamnyn A.IL., demumatox M.B. CiioBapp TEpMUHOB MO LUKy AUCLHUIUIMH
MEIUKO-Oroaornyeckoro HampasiaeHus. — Mocksa, UTTI[ MUTXT, 2010. T.1 u 2. —
50+ 50 c.

4, I'poza H.B. TepmuHoiorndyeckuii cioBapb MO OHOTEXHOJOTHH U
omomeauimae. Yueonoe nocodbue. — MIIL MUTXT, 2014.

5. MopozoBa H.I'., MacmoB M.A. OrtaenpHbIe TJaBBI  OOIICH
ouorexHosoruu. Kierounas 6uorexHosorust pacreHuid. Yuebnoe nocoodue. — UL

MUTXT 2010. — 44 c.

6. I'yceB M.B., Muneesa JI.A. Mukpobuomnorus. — M. Axanemus, 2007: —
464c.

7. BunkoB JI.B., Ilentun HO.A. ®usuueckne METOJBI HCCICIOBAHHUS B
XUMUHU. Pe30HaHCHBIC U ANIEKTPOONTHYCCKUE METOIBI: Yuel i1 XuM. criell. By3oB. —
M: Brrcmr. mk., 1989. — 288 c.

8. ®enoposckuii H.H., Axy6osuu JI.M., Mapaxosa A.l1. ®oTomerpuyeckue
METOJIbI aHaIM3a: yaeoHoe nocooue. — M., — N3a-so: ®JIMHTA. 2012.

9. Banosa (KomwutoBa) B./l., AGecanze JI.T. ®U3UKO-XUMHUYECKHE METOIBI
ananuza: [Ipaktukym. — M., — M3a-o: Hamkos u K. 2010.

8.2. Pecypchl MH(OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu UHTEpHeT,
Heo0XoaMMBbIe VISl 0CBOCHH S JUCHUILTUHbBI

1. http://library.mirea.ru/

Hay4HO-TexHu4Yeckas oubnmoreka PTY MHUPOA

2. https://e.lanbook.com/

ANEeKTPOHHO-O0nbOMMoTeunas cucremsl (3bC) M3natenncTBa «Jlanby

3. http://www.nanoscopy.org

Caiit YuyeOHO-Hay4YHOr0 LIeHTpa bruoHaHockonus

4, http://www.microscopist.ru

[TopTan MUKpOCKOIIHCTOB

5. http://micro.magnet.fsu.edu/primer/virtual/virtual.html

Molecular Expressions Virtual Microscopy website

6. http://thesaurus.rusnano.com/

CiioBapb HAHOTEXHOJIOTUYECKUX U CBA3aHHBIX C HAHOTEXHOJIOTHEN TEPMUHOB

7. http://www.nanometer.ru/

CaifT HaHOTEXHOJOTUYECKOT0 coodIecTBa «HanomeTp

8. http://www.ntmdt.ru/

Caitt  komnanuu «HT-MIAT» (Opou3BOOUT © IKCHOPTUPYET HAYUHOE

o0opyaoBaHue B 00JJaCTH HAHOTEXHOJIOT )

9.  http://ncl.cancer.gov/

Caiit «Nanotechnology Characterization Lab» Amepukanckoro HarnroHanbHOTO

unctutyta paka (National Cancer Institute (NCI))

10.  http://isir.ras.ru/ Uaterpuposannas Cuctema MHpOpMamOHHBIX
PecypcoB Poccuiickoit Akagemun Hayk


http://library.mirea.ru/
https://e.lanbook.com/
http://www.nanoscopy.org/
http://www.microscopist.ru/
http://micro.magnet.fsu.edu/primer/virtual/virtual.html
http://thesaurus.rusnano.com/
http://www.nanometer.ru/
http://www.ntmdt.ru/
http://ncl.cancer.gov/
http://isir.ras.ru/

11.  http://www.chemweb.com WEB of Science, WOS

12.  http://elibrary.ru http://e-library.ru Dnextponnas oubnrorexa PODU e-
library

13.  http://www.scirus.com Scirus

14.  http://www.sciencedirect.com Sciencedirect

15.  http://www.ncbi.nlm.nih.gov http://www.pubmedcentral.nih.gov
http://www.biomedcentral.com PubMed, PubMedCentral, Biomedcentral,
CB0oOOAHBIN AOCTYN B KPYMHEHIIYy0 0a3y HayYHbIX JAHHBIX B 00J1acTH
onomeauimHckux Hayk MedLine.

16.  http://www.cas.org http://www.chemport.org http://www.chemistry.org
http://www.pubs.acs.org CAS

17.  http://www.ebi.ac.uk/citexplore CiteXplore

18.  http://www.csa.com CSA

19.  http://www.biotechnolog.ru/

20.  http://window.edu.ru/

21.  www.molbiol.ru- YueOuuku, HayuHbie MOHOTpaduu, 0030pHI,
J1a00paTOpHbIE MPAKTUKYMBI B CBOOOHOM JIOCTYIIE Ha CaiTe MPaKTUYECKOM
MOJIEKYJISIPHOM OMOJIOTHH

22.  WWW.SWisSSprot.com — cBOOOHBIN JOCTYIT K MEKAYHAPOHOU Oa3e
JAHHBIX MO MEpBUYHBIM U 3D cTpykTypam (hepMEeHTOB.

23.  http://www.viniti.msk.su/ — Bcepoccuiickuii UactutyT Hay4Hoit u
Texuuueckoit Undopmanuu (BUHUTU PAH).

8.3. UndopmaunoHHbie TEXHOJIOTHM, HCIOIb3YEeMbIE TPHU OCYIIECTBICHUU
o0pa30BaTeNbLHOTO Tpoliecca MO TUCHUIUIMHE, BKIIOYas TEepeueHb MPOTPaMMHOTO
oOecrieueHus: 1 HHOOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:

— nakeT o¢pucHbIX nporpamm Microsoft Office;

— maket oducHbIx mporpamm LibreOffice;

— cpena i pazpaboTku mporpaMmHoro odecrnieueHust Qt Creator 5.6.

8.4. MartepuajbHo-TexHUYeckasi 0a3za, HeoOXoauMas IJisi OCYIIECTBICHUS
00pa30BaTEIBLHOTO MpoLiecca MO AUCIUITIINHE

— ydeOHas ayAUTOPUS;

— KOMIIBIOTEPHBIN KJIACC.
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