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1. HEJIU U 3AJJAYN JUCIHUTIJTIMHBI
esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

I/I3yquI/Ie COBPEMCHHBIX MECTOA0B OLICHKH CTAaTyCa MUTaHUA YCJIOBCKA,
CHCTEMATH3UPOBAHNE 3HAHUI O BIUSHUU (PAKTHUECKOTO MUTAHUS Ha (POPMUPOBAHHE 3/I0POBbS

3agauu :

-03HAKOMHUTBHCS C COBPEMEHHBIMHU (DU3UOJIOTHYECKH 0OOCHOBAHHBIMH TOJIX0/IaMHU B
MOCTPOSHUHU PAITMOHOB IMUTAHKS PA3JIMYHBIX TPYIII JIIOJICH, C XapaKTepUCTUKAMU OCHOBHBIX JIHCT;

- HW3y4YCHHE COBPEMEHHBIX METOJIOB JUATrHOCTUKH M TUTHEHUYECKOMN OIIEHKHU CTaTyca
MUTAHKS YETIOBEKA;

- YMeTb pa3padaThiBaTh PAIIMOHBI MTUTAHUS U PEKOMEHIAIMH 10 ONTUMHU3AIMH CTaTyca
MMUTAHMUSL.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pasznen) OIl: B1.B
TpeGoBanus K npeABapUTeJIbHOI MOATOTOBKE 00y4al0IIerocs:

Xumudeckas 1 Ouonoruyeckasi 6€30MacHOCTb MPOTYKTOB MUTAHUS

buoxumus

[MumeBas MmukpoOuoIOTHUS

XuMusi OMOJIOTHYECKH aKTUBHBIX BEILIECTB

IInmeBast xumusa

[IpoayneHThl OMOIOTUYECKU aKTUBHBIX BEIIECTB

BBenenue B TEXHOIOTHUIO MUIIEBBIX MTPOIYKTOB

TexHonornueckue 100aBKU ISl MUIIEBBIX TPOU3BOACTB

OO0111ast TEXHOJIOTHSI MUIIEBBIX MTPOU3BOCTB

JAucuMmimHbl (MOIYJ/JIM) M NPAKTHKH, 1JI1 KOTOPbIX OCBOEHHE TAHHOW JUCIHIIJIMHBI
(MoayJis) He00X0AMMO KaK MpealecTBYOIIee:

[MumeBast koMmOMHATOPUKA

['eneTnveckun MOAMPUITTPOBAHHBIE TPOTYKTHI

Xumudeckas 1 Ouonoruyeckasi 6€30MacHOCTb MPOYKTOB MUTAHUS

OcHOBBI pa3pabOTKH OMOJIOTUYECKH aKTUBHBIX 100aBOK

3. OFBEM JIUCHHUIIVINHBI

OO0uas Tpy10eMKOCTh 33ET
YacoB 110 yueOHOMY IUIaHy 108
B TOM 4HcCJIe:

caMOCTOATEeNIbHAs paboTa 92
4acoB Ha KOHTPOIIb 4

4. INTAHUPYEMBIE PE3YJBbTATbHI OBYYEHUA 110 JUCHHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-1.5: ITpumenHsieT nepeoBble TEXHOJIOTHUHU JUTS MOBBIIEHUS 3()(PEKTUBHOCTH
TEXHOJIOTHYECKUX MTPOLECCOB MPOU3BOACTBA MPOIYKTOB ITUTAHUS U3 PACTUTEIILHOTO ChIPhS
VYposenb | [lepenoBbie TEXHOIOTUH MOBBIIICHUS MUIIEBON IEHHOCTH MPOIYKTOB
MUTAHUS U3 PACTUTEIBHOTO ChIPHSI
VYpoBenb |  YMeHue BbIOpaTh U peain30BaTh TUI MUTAHUS HA OCHOBE MPUHIUIIOB
pPalMOHAIBHOTO MTUTAHUS, aJI€KBATHBI KOHTUHIEHTY BOCIIUTAHHUKOB U
3a71a4aM peKpPEallMOHHOMN eI TEIbHOCTH



YpoBenb |  Brageth MeToAMKaMH pacdeTa MUIIEBON U OMOJIOTHYECKON IIEHHOCTH
MPOAYKTOB MTAHUS U3 PACTUTEIBHOTO ChIPbS

5. BUJAbI KOHTPOJIA

Buapl koHTpOIIS HA Kypcax:

3a4CThI

6. A3BIK IIPEIIOJABAHUSA

SI3BIK NIpenogaBaHus: pyCcCKU.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Bu
Ne HaumeHoBaHue pa3iesioB U TeM ! Cem. | Yacos Mpumeyanue
3aHATHA
Paznen 1. Jlekuuu
1.1 |IloHsATHE O MUTAaHUU Jlex 3 1
1.2 | Teopuu nutanus Jlex 3 1
1.3 |Cucrema nuranus Jlex 3 2
1.4 | ®uznonorus nuTaHus Jlex 3 1
1.5 |OrueHnka kauecTBa MUTAHUSA Jlex 3 1
Paznen 2. Ilpaktuyeckue 3aHsATUS
2.1 |Tewma l. IIp 3 1
IInmesbie
BEIIECTBA U UX
3HaueHue B
NUTaHUH.
2.2 |I'urueHnueckas OolleHKa cTaTyca MUTaHUsS IIp 3 5
Paznen 3. CamocTosTenbHas paboTta
3.1 | OcHOBHBbIE MOHATHS HYTPULIMOJIOTUU Cp 3 6
3.2 [OcHOBHBIE TEOPUU TUTAHUS Cp 3 9
3.3 [PexuMbl nuTaHus Cp 3 10
3.4 [Cunzapom HEZOCTATOYHOIO MUTAHUS Cp 3 10
3.5 | ®u3nonorus NUILEBapeHMs Cp 3 7
3.6 |Perynsauus pyHKuMi nUIeBapuTeIbHON Cp 3 7
CUCTEMBbI
3.7 |OueHka craTyca NUTaHUS Cp 3 10




3.8 |Pa3paboTka meHio nutanus Uit ctyaeHToB [ Cp 3 5

3.9 |Pa3paboTka MEHIO AJIs JTUII, HAXOASIINXCS Cp 3 10
Ha JueTe (TUIl TUTaHKS BHIOUPACT CTYICHT)

3.10 |IIpoxoxzaenue TecToB o MoayJssm Jiekuuii [ Cp 3 8
Y IPAKTHUYECKUX 3aHSATHI

3.11 | Pemenue cuTyamoHHBIX 3a/1a4 110 TEME Cp 3 10
"I'urueHuyeckKasi OleHKa MUIIEBOTO
craryca"

Pasnen 4. 3auer

4.1 |IIpoBepka 3aaHus Ha 1OM 3auér 3 2

4.2 |[3auer 3auér 3 2

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

[Ipu cocTaBiieHnU Kypca UCHONB3YIOTCS Pa3InyHble 00pa30BaTeIbHbIE TEXHOIOTHH,
KOTOpBIE OTKPBIBAIOT I MI€Aarora HOBbIE BO3MOKHOCTH B IIPEMOJaBaHUM CBOETO IIpeaMeTa, a
Tak)Ke B 3HAYUTENLHOM CTENEeHH 00sierdaloT padoTy, MOBBIIIAIOT 3P PEKTUBHOCTh 00YUECHHUS,
MO3BOJIAIOT YIYYIIUTh KAY€CTBO MPEMOAaBaHMUS.

1) Ilpu moAroToBKe JEKIIMOHHOTO MaTepuaia OCYIIECTBISAETCS MOI00p U CO3/IaHuE
MH(OPMALIMOHHBIX TPOYKTOB, OA00P TOTOBBIX 00Pa30BaTEIbHBIX METUAPECYPCOB, CO3/IAaHUE
COOCTBEHHOT0 MPOIYKTA (MPE3EHTAIMOHHOT0, 00YYarOIIero, TPEHUPYIOIIETO WK
KOHTPOJIUPYIOIIETO).

2) TpaaumOHHbBIE TEXHOJIOTUH (aKTUBHOE CIIyIIaHKE) BCETa UCIONb3YIOTCS B 3aHATHIX
JICKIIMOHHOTO THIIA.

3) Kelic-TexHonoruu B 3ToM Kypce 00beANHSIOT B ce€0€ OJJHOBPEMEHHO U POJIEBBIE UTPHI, U
CUTYyaTUBHBIN aHann3. OCyIIeCTBIAETCS aHAIN3 KOHKPETHBIX CUTYaIUil , CHTyallUOHHBIE 33]1a4H.
Takke Ha JEKUUSIX MPAKTUKYETCS IUCKYCCHSI O COBPEMEHHBIX METO/1aX UCCIEAOBAHUS U CTaTyCe
MUTaHUS.

Cnmcok 00pa3oBaTe/IbHBIX TEXHOJIOTHH

1 | Mudopmanmonnsie (1uppoBbie) TEXHOIOTHH

JluckyccuoHHble TeXHONIOTHH ((HOopyM, CUMITO3UYM, 1e0aThl, akBapuyMHasi IUCKyCCus,
naHeJIbHasl JUCKYCCHSI, KpYTJIbIN CTOJ, (pacuIuTHpoBaHHAs U T.J.)

3 |IIpoekTHast TEXHOJIOTUSA

4 | AkTuBHOE cilyIIaHue

8. OLIEHOYHBIE MATEPHAJIBI 1J151 IPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTALIUA

8.1. OueHoyHbIe MaTepHAJIBI AJIs1 IPOBEACHHUS TEKYLIEH aTTeCTallul

CtuMynanus v KOpPEKTUPOBKA MOBCEAHEBHOW CaMOCTOSTEILHON pabOThI CTyIeHTa HaJl
y4eOHBIM MaTepuajoM o Kypcy «Hytpurmonorus». Texkymuid KOHTPOJIb OCYIIECTBIISETCS
MpernoaaBaTeNieM B X0/1€ BBHITIOTHEHUS CTYIACHTOM BCEX BUIOB YUeOHOI 1eATeTbHOCTH,
MPEAYCMOTPEHHBIX COJIEpKaHUEM MOAYJEH AUCHUIUIMHBL. KOHTPOb TEKyIIUX 3HAHUN TPOBOUTCS
Ha 3aHATUSAX B OpPME YCTHOTO WUJIM MUCbMEHHOTO ornpoca. OObeKTaMu TEKYIIEro KOHTPOJISI IPU
M3YUYEHUU JUCHUIUINHBI « HyTpULMoaorusy sSBIsSeTCA: MOCEUIEHUE JIEKIUI; MOAr0TOBKA, KAUeCTBO
Y CPOKH BBITIOJHEHHSI Ta0OPAaTOPHBIX paboT, HAlTMCaHUE U 3allUTa KOHTPOIBHOU paboThI,
BBHITIOJTHEHHE pedepara MHANBUAYAIBHBIX WM JOMAITHUX 3alaHui. Pe3ynpTaTsl TEKyIIero
KOHTPOJIS BIIMSAIOT HA PEUTHHT CTY/ICHTA.

Bonpocs! 1 monyis




. [lutanue u mporeccyl MeTaboIM3Ma;

. A30THUCTBIN OaNaHC KaKk UHAUKATOP OOMEHa OEJIKOB B OpraHU3Me YeJIOBEKa.

. Hapymenust MunepaibHOTO 0OMeHa Kak (hakTop pa3BUTHS MATOJIOTUU

. OMera-3 KUpHBIC KUCIOTHI M 3a00JICBaHMS CEP/IIIA;

. Opranusm 4enoBeKa Kak caMOperyJIUPYIOMIascs IEIOCTHAsE OMOJIOTUYECKasi CHCTEMA.

. CucreMa HEMPOTYMOPAIBHON PETYJIISIUU KaK CPEJICTBO aJaNTaIlK K (JaKTopaM BHEIITHEH

AN DN AN W —

Cpeapl.

. DHJIOKPUHHEBIE JKEJIe3bl U TYMOPATbHASI CHCTEMA PETYJIISIIUU

. [luteBapuTenbHas u 0OMeHHast QyHKITUH TCUSHHU.

. MoTtopHast u cekpeTopHasi QYHKIIHH KEITYyAKa, UX PEryIsSTOPHBIC MEXaHU3MBI.
10. Poib KMIIEYHOTO COKA TOJICTOr0 KUIICYHUKA B MUIIEBAPECHUN

11. ITarkpeaTtnyeckas jkelie3a u ee MUIeBapuTeIbHbIe (PePMEHTHI

O 0

8.2. OneHoOYHbIE MaTePHAJIbI JJISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHU

KoHTpo:b 3HaHMIA CTYyIEHTOB MO AUCHUIIINHE « HyTpUIonorus» BKIIOYaeT B ceOs 3a4erT.

OneHouHble CpeCTBa 71 BXOJHOTO KOHTPOJIS NPEAHA3HAYEHBI ISl BBIIBJICHUS CTEIICHU
IIOArOTOBKH CTYJIEHTOB K U3yUEHUIO UCUUILINHBI « HyTpUIIMONIOryush 0 OCTaTOUYHBIM 3HAHUSAM,
paHee U3yYeHHbIM JUCLUIUIMHAM:, OMOXUMUHU, AHATUTUYECKON XUMHUHU, KOJUIOUTHON U pU3nuecKon
XUMHHU, MUKPOOHOJIOTHH, KOMITBIOTEPHBIX TEXHOJIOIMHA, METUKO-OMOIOrMUECKUX TPeOOBaHUM 1
CaHMTapHBIX HOPM KayecTBa MUILEBBIX IPOJYKTOB, TUIIEBON MUKPOOHOIOIUH, MUIIIEBON XUMUH,
(GU3UKO-XMMUYECKMX OCHOB U OOIIMX MPUHLUIIOB EPepabOTKU PACTUTEIBHOIO ChIPbs, BBEICHUU
B TEXHOJIOI'MH IPOAYKTOB MUTAHUS, TEXHOJIOIMYECKHUX 100aBOK U YJIydlIMTENel A7 IPOU3BOCTBA
IIPOAYKTOB IIUTaHUs, METOJIOB UCCIIEOBAHNS CBOMCTB CBIPbSl M TOTOBOM MPOIYyKLUH, OCHOB
peosioruu nuieBbix Macc. C 3TOi LIEIbI0 COCTaBIAETCs IEPEYEHb BOIPOCOB 10 HanOO0JIee BaKHBIM
TE€MaM IPEIIECTBYONIUX TUCIHAILINH. Takoi KOHTPOJIb IPOBOIUTCS MEPE] HAYATIOM U3y4ECHHUS
JUCLUIIJIMHBI WJIM HAa BBOJHOM JIEKIIUU U IIPOBOJUTCS B BUJIE TeCTUPOBaHUs. [lomydyeHHbIe
Pe3yIbTATHI JAIOT BO3MOYKHOCTH MPETIOAABATEINIO ONPEACIUTh Hanboee ciiadbIX U Hanboee
MOJTOTOBJICHHBIX CTY/IEHTOB, UTO 00JerdaeT npoOieMbl MHAWBUyaIn3anuu o0y4denus. Kpome
TOT'0, COCTABUTH BOIIPOCHI JUIsl CAMOCTOSATEIBHOIO U3YYEHUSI UX CJIa00 MOArOTOBIEHHBIMU
CTYJIEHTAMH C LIE€JIbIO BRIPABHUBAHUS 3HAHUM M YCIIEITHOTO OCBOCHMSI IIPOIPaMMBbI U3y4aeMOi
JUCHHUIIIMHEL. Pe3ynbTaTsl BXOJHOIO KOHTPOJISI HE JOJIKHBI BIMATh HA UTOTOBYIO OLICHKY CTYJICHTA.

Texymuit KOHTPOJIb CAMOCTOATEILHON PabOThI CTYACHTOB MPOBOAUTCS Ha 3aHATHSIX
CEMHHAPCKOT'0 THUITA U KOHCYJIbTAIUAX B (POPME YCTHOTO OMPOCa; TECTUPOBAHMS; OIICHKH OTIOPHBIX
KOHCIIEKTOB, MMChbMEHHBIX JOMAIIHUX 3a/IaHUH, pedepaToB M TOKJIAIOB; PEIICHUS CUTYallHOHHBIX
3a7ad.

8.3. TpeOoBaHus K peITHHI-KOHTPOJIIO

VY 3a04HOTr0 OT/AENIeHUsI PEUTUHT KOHTPOJIb OTCYTCTBYET

9. YYEBHO-METOJUUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMILIMHBI (MOLYJIS)

Pexomenayemasi mureparypa

OcHoBHAaA

HIndp Jluteparypa

JI.1.1 | Axymxun U. B., bepnosa A. K., 3a6onotasix M. B., Kopuuenko E. B., Hyrpunmonorus,
Owmck: Omckuii ['AY, 2019, ISBN: 978-5-89764-767-5,
URL: https://e.lanbook.com/book/197812




JI.1.10 | Koznos, I'uruena u sxonorus dyenoseka. [luranue, Mocksa: FOpaiit, 2024, ISBN: 978-5-

534-12965-6,
URL: https://urait.ru/bcode/542840

JI.1.11 | KoznoB, Okonorus yenoseka. [lutanue, Mocksa: FOpaiit, 2021, ISBN: 978-5-534-07730-

8,
URL: https://urait.ru/bcode/478051

JI.L1.2 [ Tytenssin B. A., Mycuna O. H., bansixun M. I'., llletunun M. I1., Hukutiok /I. b.,

[{udpoBast HyTPULIKOJIOTHSA: IPUMEHEHHE WH(OPMAITMOHHBIX TEXHOJIOTHIl PHU pa3paboTke
Y COBEPIICHCTBOBAHUM MUIIEBBIX MPoaykToB, MockBa: MI'VIIII, 2020, ISBN: 978-5-
93957-969-8,

URL.: https://e.lanbook.com/book/163723

JI.1.3 |BacunweBa, bepkeroBa, ®usunonorus nutanus, Mocksa: FOpaiit, 2023, ISBN: 978-5-534-

16046-8,
URL: https://urait.ru/bcode/530345

JI.1.4 |PyOuna, Manbeiruaa, MukpoOuosiorus, pu3uoJIoTus MUTaHKs, CaHUTapus, MOCKBa:

N3narensctBo "OOPYM", 2024, ISBN: 978-5-00091-480-9,
URL: https://znanium.com/catalog/document?id=432220

JI.1.5 | Honuenko, Coxoin, KpacHocenona, [IumeBas xumus. I'uapokosmounasl, Mocksa: FOpaiit,

2024, ISBN: 978-5-534-05897-0,
URL: https://urait.ru/bcode/538082

JI.L1.6 [Kuwm, [lITansko, Kpamenko, [umesas xumus. Hannuue MetaiioB B mpoiykrax, Mocksa:

FOpaiit, 2024, ISBN: 978-5-9916-9930-3,
URL: https://urait.ru/bcode/538299

JI.1.7 | Honuenko, Coxour, lllepbakoBa, KpacHocenosa, [Iumesas xumus. Jlo6aBku, Mockaa:

FOpaiit, 2024, ISBN: 978-5-534-05898-7,
URL: https://urait.ru/bcode/538083

JI.1.8 |I[TonmeBckuii, Amaneraunosa, [luranue cioprcmeHoB. OYHKIIMOHAIBHOCTD U

0€30IMacHOCTh MHUIIEBBIX MPOAYKTOB, MockBa: FOpaiit, 2024, ISBN: 978-5-534-13864-1,
URL.: https://urait.ru/bcode/543360

JI.1.9 |Ilonmesckuii, AmManerauHoBa, [lutanue cnoprcMeHoB. be3omacHOCTh MUIIIEBBIX

npoaykToB, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-12804-8,
URL.: https://urait.ru/bcode/542930

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH "UHTepHeT"

Ol

[Tutanne u 0OMEH BellecTB : COOPHUK HAYUHBIX TpyA0B / pen. A. I'. Moiiceénok. — MUHCK :
benopycckas nayka, 2008. — Beimyck 3. — 308 c. :  https://biblioclub.ru/index.php?
page=book&id=86755

92

Jmutpues, A. B. CnoptusHnas nHytpuuuonorus / A. B. JImurpues, JI. M. 'ynuna. — 2-e
u3a. crep. — Mocksa : Crniopt, 2022. — 640 c.:  https://biblioclub.ru/index.php?
page=book&i1d=695542

Ilepeyenb nporpaMMHoOro odecrneyeHust

1 Adobe Acrobat Reader
2 Google Chrome

3 Qgis

4 | WinDjView

5 ABBYY Lingvo x5

6 OpenOffice

CoBpeMeHHbIe TpodeccHOHATbHBIE 0a3bl JAHHBIX H HH()OPMALMOHHBbIE CIIPABOYHbIEC
CHCTEMBI

9BC «IOPAUT»




Hayunas snektponnas 6ubnmoreka eLIBRARY.RU (nmoamnucka Ha sxypHaJIbI)

2 OBbC «YHuBepcureTckas OMOIMOTEKa OHJIANH
3 9BC «Jlanp»

4 3bC BOOK.ru

5 OBC Tel'Y

6

7

Penozurapuii Tel'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

AyauT- O6opynoBanne

5-306 MEPEHOCHOU MYJIbTUMEIUNHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, CTallMOHAPHBII
9KpaH, yueOHas MeOeib

11. METOJAUYECKUE MATEPHUAJIBI JIVISI OBYYAIOLIUXCS IO OCBOEHUIO
JUCHUTIIMHBI

CamocrosiTenbHast paboTa CTyJIEHTOB COCTaBIsieT 0K0JI0 45% OT o011elt Tpy10eMKOCTH
JUCHUITIINHBI. CaMmocTosTenbpHast pa60Ta CTYACHTOB - Ba)XHBIM KOMIIOHEHT O6pa30BaTCJII)HOFO
nporecca, GopMHUPYIOMIHIA TUIHOCTH CTYICHTa, €0 MUPOBO33PCHHE U KYJIBTYPY
poheCCHOHANBHOMN ACATEILHOCTH, CIIOCOOCTBYET Pa3BUTHIO CIIOCOOHOCTH K CAMOOOYUYCHHIO U
MOCTOSTHHOMY TTOBBIIIEHUIO CBOETO MPOQEeCCHOHAIBHOTO YpoBHS. Llenbio camocToaTensHOM
paboTHI sBIIsIETCST (POPMUPOBAHUE CIIOCOOHOCTEH K CAaMOCTOSATEILHOMY TIO3HAHHUIO M O0YUICHHIO,
MOKCKY JIUTEPaTyphl, 00001IEHIIO, O)OPMIICHHUIO U MPEACTABICHUIO MOTyUYEHHBIX PE3YyIbTaTOB, UX
aHAJINU3Y, YMEHUIO MIPUHSATH PElICHHE, apTYMEHTUPOBAHHOMY 00CYKICHUIO MPEII0KEHUHN, YMEHHI
MOJATOTOBKU BBICTYIUICHHI U BeZleHHs Tuckyccuu. CamocToaTe bHas paboTa 3aKiI04aeTcs B
M3YYEHHUU TEM MPOTpaMMbl JUCIUILTUHBI IO PEKOMEHIyeMOW yueOHOU TUTepaType, B U3yUeHHH
TEM JIEKIIHH, B MOATOTOBKE K Ta0OPAaTOPHBIM 3aHATHSAM, TPEHUHTaM, JIEJIOBBIM U POJIEBBIM
00y4aromM Urpam, K TeKyIeMy MOAYIbHOMY KOHTPOIIO, IPOMEXKYTOUYHOM aTTECTalluH —
pyOEKHOMY KOHTPOIIIO — 3a4eTy.




