MyHnununanbHoe 0I0/KETHOE 00111e00pa30BaTEIbHOE YUPEKICHHE
«bpoakoBckas cpensss ob6meoOpa3zoBaTenbHas nikona umeru ['epos CoBeTCKOro

CormacoBaHo Ha

Coroza bopuca NBanosuua Koneay

CornacoBano ¢ 3amectuteniem Y TBEPXXJIALO:

3acenanuu 11IMO nupekTopa no YBP JIMpEeKTOp MIKOJIBL:
ITpoTokon Ne 0. M. I'aBpuukuna O.B.ITonoga
ot «29» 08. 2024r. ITpukas Ne
PykoBogutens IIIMO oT «29» 08.2024r.
JL.I".Konunesuu

PABOYASA ITPOI'PAMMA

yueoHoro kypca «kBUMOXUMMUS»
s ooygarommxes 10 kimacca

cpeoree obuiee 0bpazosanue

(yposenv obpazosanuis)

2024 - 2025 yuebnuwiu 200

CocraButens: Iltexman Mapuna OnerosHa,
YUUTETh XUMUHU

c. [1aBioOBCK
2024 r.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHUUMNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE 30.09.24 09:39 (MSK) CepTudukat 4A4862464856C2F3790FFC9FBD&E9D1A

YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA
KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp




IMosicHuTeNALHAA 3aNIUCKA

AXTyanbpbHOCTb JaHHOTO Kypca OmpezessieTcs HeoOX0IUMOCThIO MOAAEPKKUTPOPHUIHLHO-
ro 00pa3oBaHusl, HAIIPABJICHHOTO Ha MOJIOTOBKY OyIyImHX Mpo(ecCHOHANOB I Pa3BUTHUS BBI-
COKOTEXHOJIOTMUYHBIX TIPOU3BOJICTB HA CTHIKE €CTECTBEHHBIX HayK. CozaepikaHue Kypca sBIsIeTCs
KOHBEPI'€HTHO OPHUEHTHPOBAHHBIM M o0OecreurnBaeT (OpMHPOBAHHE KOMIIETEHIIMH, HEOOX0Iu-
MBIX ISl )KU3HU W TPYIOBOW NESTEIBHOCTH B AIMOXY BBICOKOPA3BUTOW HAYKH M COBPEMEHHBIX
TEXHOJIOTUM.

Kypc npennazHaueH ydamumcs cTapuieid MIKOJIbl €CTeCTBEHHO-HAyYHOr0, TEXHOIOrn4e-
CKOTO WJIH YHUBEPCATHHOrO MPOHUIeH 00yIeHHUS U MOXKET ObITh Kak 00s3aTeIbHBIM y4eOHBIM
IIPEIMETOM I10 BBIOOPY y4alllerocsi U3 KOMIOHEHTa 00pa3oBaTeIbHOM OpraHu3aliy B BapHaTUB-
HOW YacTH y4yeOHOro IUIaHa, TaK U KypCcOM B paMKaxX BHEYPOUHOH NESATEIbHOCTH W/WIX JOMOJ-
HUTETBHOTO 00pa30BaHMS.

YuebHo-MeToanvecKkoe 00ecIeueHre Kypca BKII0YaeT pabouyro mporpamMmy 3J1eKTHBHO-
ro Kypca u yuebHoe mocobue st oOyuaromuxcs. Pabouas mporpamma ycTaHaBiIMBaeT 00s3a-
TEJIbHOE IPEAMETHOE CO/IepKaHKe, IpeiaraeT IpUMEPHOE TEMAaTUYECKOe TNIAHUPOBAHUE C yUE-
TOM JIOTUKH y4eOHOro Ipolecca, OInpeleseT MJIaHUpyeMble Pe3ysbTaThl OCBOCHMS Kypca Ha
YPOBHECPETHETO 00I1Iero 0opa3oBaHusl.

I[enu Kypca: popmupoBaHue HAYYHOH KapTUHBI MUPA; Pa3BUTHE TIO3HABATEILHBIX UHTE-
PECOB U METANpPEIMETHBIX KOMIIETCHIHMH OO0yJaroIIMXCs 4Yepe3 MPaKTHUYECKYIO JEsTElIbHOCTb;
pacuupenue, yrayoneHue u 00o0IIeHne 3HaHUN 0 CTPOEHUH, CBOMCTBAaX U (PYHKIUIX OMOMoOIIe-
Kyl; (opMHpOBaHHE YCTOWYMBOIO MHTEpeca K Mpo(ecCHOHANBbHON AEATENbHOCTH B 00JacTh
€CTECTBCHHBIX HayYK.

3aoauu Kypca:

— U3YYUTh OCOOCHHOCTH CTPOCHHUS, CBOWCTBA M (PYHKIIMH OMOMONEKYI (yrJIeBOAOB, JIMITH/IOB,
0€JIKOB, HYKJIEMHOBBIX KHCIIOT), BXOJSIIMX B COCTAB )KMBOT'O OPTraHU3Ma;
— copMupoBaTh y 00ydYaroOLIMXCSl MPEACTAaBIEHHS 00 OCHOBHBIX METOJAX MCCIEIOBAHUS B
OMOXHUMUU;
— MO3HAKOMHTBH 00y4aIOMIUXCsi ¢ OMOMH(OPMATHKOI;
— o0ecneynTh pa3BUTHE SKCIIEPUMEHTAIbHBIX YMEHUHM U HABBIKOB B COOTBETCTBUU C TpeOOBa-
HUSIMH [IPaBHJI TEXHUKH O€30I1aCHOCTH;
— PaccMOTpPETh O0JIACTH MPHUMEHEHHsI COBPEMEHHOW OMOXMMHUU B (yHIaMEHTAIbHBIX, MEIH-
LUHCKUX U (papMalleBTUYECKUX UCCIICA0BAHUIX;
— c(hopMHpOBATH y 00YUYAOLIMXCS] KOMIIETEHLUH JJIs1 TPOPECCHOHATBHOI0 CaMOOIIpEIeNICHUs B
paMKax MpeaMeTOB €CTECTBEHHO-HAYYHOrO IIMKJIA, Pa3BUBATh MOTHUBAIIMIO K HEMIPEPHIBHOMY 00-
Pa30BaHUIO KaK YCIOBUIO YCIIEIIHOM MPO(heCCHOHATBHON AEATEIbHOCTH;
— PpacKpbITh pPOJIb OWOXMMHHM Kak ©0a30BOr0 M MPUOPUTETHOIO HANPABICHUS HAy4YHO-
TEXHUYECKOTr0 Mporpecca.

Oobwan xapakmepucmuka Kypca

JlaHHBIN Kypc cozepKaTeabHO CBA3aH ¢ KypcaMu XUMMHU, OMOJIOruu, THPOPMaTHKH, T. €.
HOCUT MHTETPUPOBAHHBIA XapakTep M CIIOCOOCTBYET Pa3BUTHUIO €CTECTBEHHO-HAYYHOTO MHUPO-
BO33PCHUSYYAIINXCS.

B yueOHOM mutaHe 37€eKTUBHBIN Kypc «bHOXuUMUS) sABIsETCA YacThiO NMPEeIMETHON 00ia-
ctu «EcTecTBeHHO-HAay4YHbIE MpeAMETh». MaTepras nocodus obecreynBaeT 3HAKOMCTBO C CO-
BPEeMEHHBIMU (DYHJAMEHTAIBHBIMA U TIPUKIATHBIMU HCCIIEJOBAHUAMHU B O0JACTH OWMOXWMHU;
(dopMupoBaHUE y 00y4YarOLIMXCsl KOHBEPI€HTHOIO MBILIUIEHUS; yriyOieHne u o0o0meHne 3Ha-
HUHIIKOJIBHUKOB O BBICOKOMOJICKYJISIDHBIX BEIECTBAX, METOAAX MX H3YUCHHs; PACKpBITHE
MPUHIUIOB (DYHKIIMOHMPOBAHUS KUBBIX CHCTEM; 3HAKOMCTBO C MCTOPHEH pa3BUTHS €CTECTBO-
3HaHUS U COBPEMEHHBIMHU pa3paboTKaMH yYEHBIX; BOCIUTaHUE OEPEKHOr0 OTHOIIEHUS K JKHUBOM
npupoze, GopMUpoBaHHE KyJIbTYpbl MUTAaHUS; 00yUYeHHE apryMEHTUPOBAHHOMY BEICHUIO JHC-
KYCCHU; J)KETaHNE 3aHIMAThCSl HAYIHO-TIPAKTHYECKOHN IS TETbHOCTBIO.
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Ha 3anarusax yvamuecss pa3BUBAIOT aHAJIUTHUYECKHUE CIHOCOOHOCTH IPU MPOBEIACHUU
MPaKTUYECKUX paboT, YCTaHABIMBAIOT MPUUYNHHO-CIEICTBEHHBIC CBS3H MPH MU3YYECHHUH METOIOB
OMOXMMHUHU, Y3HAIOT O BO3MOXHOCTSAX WX MPUMEHEHUS B MEAMIIMHE, O KOHTPOJIE KadecTBa B
(hapma-1IeBTUYECKON U TTUIIEBON MPOMBIIIIICHHOCTH.

OcHogHble uoeu Kypca:

— €JMHCTBO MaTEPUAILHOIO MUPA;
— BHYTPH- U MEXKIIPEIMETHASI MHTETPALIHS;
— B3aMMOCBS3b HaYKU U MIPAKTUKH;
— B3aMMOCBSI3b YEJIOBEKA U OKPYKAIOILEH CPEIBI.
Knrouegvie npunyunvl opeanuzayuu 3aHAMUU:
— MEXJIMCUUIUIMHAPHBIN CUHTE3 €CTECTBEHHO-HAYYHOI'O 3HAHUS;
— OpHUeHTaIus y4eOHOI e TeThbHOCTH Ha UCCIEIOBATENbCKYI0 U KOHCTPYKTUBHYIO;
— pa3BUTHE KOMMYHUKATUBHBIX HABBIKOB;
— o0y4eHue pa3IMuHbIM BUJIaM AEATEIbHOCTH;
— TIOTIOJIHEHUE HaampenMeTHbIX 3HaHui depe3 HBUK-texHonoruum (HaHO-, OMOTEXHOIOTHH,
nH(OpMaIMOHHBIE, KOTHUTUBHBIC TEXHOJIOTHN );
— BeJylas pojib CaMOOpPIraHU3alMK B Mpoliecce 00yueHusl.

Coaep:xkanue Kypca

Paznen 1. Benenue B Guoxumuto (6/12 )
Texnuka 6e30macHOCTH MpH paboTe B xuMHU4eckod nmaboparopuu. Ucropus Ouoxumuu. [pen-
MeT Onoxumuu. CTpykrypa u GQyHKIUU OHUOMOJIEKYII.

Paznen 2. Mertons! Boifienenus 6uomonexyn (6/12 41)
3nakoMcTBO ¢ Merogamu: «llomyuenue JJHK u3 knerok nyka», «IlonydyeHue npenapara Hykie-
WHOBBIX KHUCIIOT W3 JPOXIKEH M HCCIEAOBAHHE HYKIICONPOTCHHOBY, «IKCTPAKLIUS JTUITUIHON
(bpakiuu U3 )KeITKa KypUHOTO SHIay.

Paznien 3. Metosbl pa3sienenus 6uomoinekyn (4/8 u)
TeopeTnyeckre OCHOBBI OMOXMMHYECKHX METOJIOB pa3fiesieHusi OMOMOJICKYIL.

[IpakTuueckue pabOTHI:
1. «enb-puabTpaiioHHOE pa3iesieHue OHOMOIEKYI.
2. «TonkocnoitHas XxpoMaTorpadus JIUTHIOBY.
3. «Mnentndukanus GyHKIUOHATIBHBIX TPYII PA3IMYHBIMUA ar€HTaMn.

Paznen 4. KauecTBEHHBIN ¥ KONMYECTBEHHBIN aHaN3 6uomonexysn(10/20 )
[IpakTudeckue pabOTHI aHATUTUIECKOTO XapaKTepa:
1. «KonmumuectBennbiit ananu3 docharuaunxonuna. Onpeaenenue aunuaHoro ¢ocdopa ¢ mo-
Motsio heppoTronnanata ammonus (meroq CtroapTa)y.
2. «KadyecTBeHHbBIE PEeaKIIMK HA HAJTMYHE yPUHOBBIX OCHOBAHUH U OCTAaTKOB (OCHOPHON KHCITO-
TbI B cocTare JIHK».
3. «OmpeneneHyue MEHTO3 B COCTaBe HYKIEMHOBBIX KHUCIOT», «KadecTBEHHBIH M KOIWYECTBEH-
HBIM aHaIN3 HATUYUS OCITKOB U aMUHOKHUCIIOTY.

Pazpen 5. KommbroTepHOEe MOAEAMPOBAHUE M BU3YaIM3alUs CTPYKTYPbl OMOMOJIEKYI
(7/15 1)
BosmoskHocTH iporpamMmMel PyMol 15 Bu3yanuzaiuy npocTpaHCTBEHHOM CTPYKTYpBI OHOMoOJIe-
KyJ, KOMITBIOTEPHOE MOCIUPOBAHUE MPOCTPAHCTBEHHONUCTPYKTYPHI OCIIKOB C MOMOIIBIO MPO-
rpammbl Modeller.

Paznen 6. MtoroBoe 3anstue (2/3 )
3HaKOMCTBO C «ATJIaCOM HOBBIX NpoQecchuii», MEPCHEeKTUBBl U3Y4CHHS HAyKH OHOXHMHUHU H
npoecCuoHaIbLHOr0 caMoornpeaeneHus (B ¢popmare Kpyrioro cToja Wil ypoka-IiucKyCcCuu).
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CpencrBa 00y4eHUs1 1 BOCIIUTAHUSA

B ocHOBe ncnonp3oBaHus CpeCTB 00yYEHHUS U BOCIIUTAHUS JIEKAT MPUOPUTETHI HEYKOC-
HUTEIBHOTO COOJIIO/ICHUS TPABIII TEXHUKH 0€30MaCHOCTH, COBMECTHOU pabOTHI mearora u 00y-
YaroIIerocs, MHTETPUPOBAHUSL COBPEMEHHBIX ()OpM 00yUEHHUS U KOMILIEKCHOT O BO3AECHCTBUS Ha
KMHECTETHYECKYIO, ayTUAIbHYIO U BU3YAIbHYIO CUCTEMBI BOCIIPUSITHSI.

B cooTBeTCTBUM C CUCTEMHO-AESITEILHOCTHBIM IIOJIXOJ0M pealu3anus JaHHOM Mporpam-
MBI IIPEJIIIOJIAraeT UCIOIb30BAHUE COBPEMEHHBIX MEM 0008 00yUeHUs U PA3ZHOO0OPA3HBIX (Popm
opranuzanuu o0pa3zoBaTeNbHOrO Mpoliecca: KPYIIIbli CTOI, BUACOIEKTOPH, OnonHdopmarruye-
cKkast paboTa, CEMHHApPHI, MPAKTUUYECKUE U JTaOOpaTOpHbIE paboThl, yueOHOE UCClIeOBaHHE, Ca-
MOCTOSTENNbHAsT padoTa ¢ EPBOUCTOYHUKAMH, JICKIHS, KOHPEPEHIUS U Jp.; BO3MOXKHO BBITION-
HEHUE UHAUBUIYaIbHBIX UCCIEAOBAHUN U TIPOEKTOB.

JlocTrKeHne TIaHUPYEMBbIX Pe3yJIbTaTOB OLIEHUBACTCA KaK «3aUTCHO/HE 3aUTEHOM.

Dopmamu KORMPONA HAO YCEOEHUEM MAMePUanNa MOryT CIYKUTb OTYETHI IO MPAKTH-
YEeCKUM paboTaM, CaMOCTOSTEIbHbIE TBOPYECKHE paldOThl, TECThl, WTOTOBBIE Yy4eOHO-
HCCIIE0BATEIbCKNE NMPOEKTHI. VITOroBoe 3aHsATHE MPOXOJUT B BUJIE HAYYHO-TIPAKTUYECKOW KOH-
(bepeHIy WK KPYrioro CToNa, TAe 3aciaylIMBAIOTCA AOKIIAbl yUalluXcs M0 BEIOPaHHOM Teme
HCCIIEIOBaHMsI, KOTOpble MOTYT OBbITh IpejacTaBieHbl B (hopme pedepara win oTyéTa 1o uccie-
JIOBaTeIbCKOM pabdoTe.

Ouenka 0ocmudicenusn naaHuUpPyemsix pe3yibmamaos yceoeHus Kypca (npumep)
1. Kakumu ObIBatOT THIBI @30TUCTHIX OCHOBAHUM, BXOJAIIUX B COCTAaB HYKJIEMHOBBIX KUCIIOT, U
KaKOBO UX CTpoeHue?
2. Onumure ycioBUs ONpPEAEIEHUS TYPUHOBBIX U MUPUMUANHOBBIX OCHOBAHHMM B COCTaBE HYK-
JIEUHOBBIX KHCJIOT.
3. OnumuTre CTpOEHUE W pa3uyue MOJIEKYT pHUOO3bl U €30KCHUPUOO03bl B LIUKINYECKOU (op-
Me.4. C moMOIIBI0 KaKUX peakiuil (KpaTKO OMHUILUTE) MOXKHO OMPEACTUTh HaJU4nue puOO3bl U
Ne30KCUprO03bl B 00pa3lax HYKIEHMHOBBIX KuciaoT? EcTh 1M cpeau HuX cnenupuyHble peak-
nun?
5. ITo xakoMy aaropuTMy CTPOUTCS MOJIENb MPOCTPAHCTBEHHOM CTPYKTYpHI O€lIKa MpU roMoJIo-
TUYHOM MOJCIIUPOBAHUN?
6. [lepeuncnure OCHOBHBIE 3TaIlbI JIFOOOT0 MeToaa nmonydeHus renomHor JIHK u3 sxuBoro 00b-
€KTa U OOBSICHUTE CYTh KaXI0T0 JTara.
7. UTo mpeAcTaBIAIOT cOO0H HYKJIea3bl M KAKUX THIIOB OHU OBIBAtOT?
8. HazoBuTe OCHOBHOI KOMIIOHEHT (hOCHOIUIHIOB SUYHOTO JKEIITKA.
9. I'me Oynet HaxOAUTHCS 1eNIeBON MPONYKT — Ha uHTep(ase (IMOBEpXHOCTH pazzena (a3) uiu B
pactBope (opranuueckas (pa3a) mpu SKCTPAKIMH JMIHIOB JKEJITKAa CMEChI0 XJI0pohopM : MeTa-
HoJT Wiu xjopodopm : stanon(2:1)? V kakoro u3 KOMIIOHEHTOB CMECH MPONICHHBIM MyTh MPHU
paznenenuu, a 3HauuT Rf, Oyner MeHsblIe: y TOro, CpoJICTBO KOTOPOro 0ojbllie K MOJBMKHOM
(aze, WM y KOMIIOHEHTA, CPOJICTBO KOTOPOT'O OOJBIIE K HOCUTEIIO — CHITUKATeIT0?
10. ITogymaiite, xkak B mporpamme PyMol nmoka3aTe BOIOpOHBIE CBS3U BHYTPH -CIIUPAIIH.
11. B Bameii cmecu ects hochatuaunxonut u ¢pocharuaundTanonaMut. [locne okpammBaHus
KaK/UM PEareHTOM Bbl YBHJIUTE TOJIBKO (ocaTuuaIdTaHOIAMUH?
12. B uém 3akirovaercs rilaBHOE OTiIHYre (PEeHON-XJI0pOoOPMHOr0 METOAA OT METOIa KUCIOTHO-
ro ruaponusa’?
13. Kakum criocoOoM MOXKHO OTpeNIeuTh OEIKOBYIO TPUMECh B 00pa3iie HYKIEUHOBBIX KUCIOT?
14. Bel pazzpensieTe npu MOMOILIM Ielb-QUIbTpaluu OelKU ¢ MOJEKyJIsipHOW maccod 15 u 25
k/la. Kakoil 3 HUX BBIMAET C KOJTOHKU paHbIie?
15. KakoB BHJ 3aBUCUMOCTH ONTUYECKOH MJIOTHOCTH OT KOHLEHTPAIMH: JIWHEHAs, KBaApaTuy-
Has, Jjorapupmuueckas?
16. B xakoM HHTEpBaJie ONTHYECKON TIOTHOCTH BBITIONHsETCS 3akoH byrepa—IJlamGepra—bepa
B CiIydae Balero skcnepumMenTa? OTau4aeTcs I OH OT HauboJiee 4acTo UCIOIb3yeMOro Tuarna-
30Ha?
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Y4yer BoCIUTATEILHOI0 MOTEHIIUAJIA 3AHATHI

PaGouas nmporpamma chopmupoBana ¢ yaerom DenepanbHoit pabodeii mporpaMMbl BOCIIUTA-
HUSL.
BocnuratensHslil noTeHnuan yue6Horo kypca«buoxummspy peanusyercs yepes:
®  3aHATHS [O3HABATEIbHOW, HAYYHOMU, NCCIIEN0BATENBCKON, TPOCBETUTENIBCKOM HAIPAB-
JICHHOCTH;
®  3aHATHS DKOJIOTMYECKOU, IPUPOJOOXPAHHON HAIIPABIECHHOCTH;
® 3aHATHS O310POBUTEIBHON HAIIPaBIECHHOCTH.

OtinunTesibHbIE 0CO0eHHOCTH padoyeli MporpaMMbl

Conep:xanuepaboueil mporpaMMbl HE OTIMYAETCS OT aBTOPCKOM Mporpammbl, KOTopas
notHOCThI0 obecrieunBaet conepxkanue @I'OC. Kypc paccunrtan Ha 35 vacoB (1 4 B Heneno), B
CBSI3H C Y4eOHBIM IJIAHOM y4eOHBIX HEllelb 34 BCEro, MoITOMY B aBTOPCKYIO MPOrpaMMy BHECe-
HbI U3MeHeHus: u3 Pasnena 6. Utorosoe 3ansitnenckitoueH 1 vac.

[Ipennaraemoe miaHUpOBaHUE SBJISETCS MPUMEPHBIM: YUUTENIh MOXKET KOPPEKTUPOBATH
coJiep>KaHuEe YPOKOB U PACIpPECICHUE YacOB HAa U3YUYEHHE MaTepuaia B COOTBETCTBUU C ypPOB-
HEM TIOJTOTOBKHU 00YyYaroNIuXcs U chepoit X HHTEPECOB.

[Iporpamma paccuutana Ha 34 yaca B 10 kiaccax.

Cpok peanuzayuu — 2024-2025 yueOHblii rop.

[Inanupyemble pe3yibTaThl 0CBOEHHS Kypca

B pesynbrare u3ydeHus IEKTUBHOTO Kypca Ha YpOBHE CPEIHET0 00Iero oopa3oBaHus y
yuamuxcst 0yayT copMupoBaHbl ClIEAYIOIINE IPEAMETHBIE PE3YJIbTaThl.

Yyamuiics Hay4uTCS:

— packpbIBaTh Ha MpUMeEpax poiib OMOXMMHUU B (OPMHUPOBAHUH COBPEMEHHOM HAyYHOMH
KapTUHBI MUPA U B IPAKTHYECKOMN JIEATEIILHOCTH YEIOBEKA;

— JIEMOHCTPUPOBaTh Ha IMpPHUMEpax B3aUMOCBS3b MEXIy OMOXUMHEW M JAPYIrUMH ecTe-
CTBEHHBIMU HayKaMH;

— COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYpHBIE (POPMYIIBI OpraHMYECKHX BEIIECTB Kak
HocuTene uH(opMaIu 0 CTPOEHUH BEILIECTBA, €r0 CBOMCTBAX M MPHUHAJICKHOCTU K OINpeje-
JNEHHOMY KJIacCy COCIMHEHHUN;

— XapaKTepu30BaTh OpPraHMYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHIO M CBOICTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEKIY IaHHBIMH XapaKTePUCTHUKAMH BELIECTB;

— 00OCHOBBIBaTh MPAKTUYECKOE MCIIOIb30BAaHUE OPTaHUYECKUX BELIECTB M UX PEaKLIUH
B IIPOMBIIIJICHHOCTH H OBITY;

— HCIIONIB30BaTh 3HAHUS O COCTAaBE, CTPOCHUN U XUMHUYECKUX CBOMCTBaX OEJIKOB, JIMIH-
JIOB, YTJIEBO/IOB U HYKJIEMHOBBIX KHUCJIOT Ul IPUMEHEHUS B HAYYHOH U MPAKTUYECKOM JeaTenb-
HOCTH;

— HUCIOJIb30BaTh HA IPAKTUKE PAa3JIMYHbIE METOABI OMOXUMHMHU — JKCTPAKLUIO HYKJIEH-
HOBBIX KHCJIOT M3 OMOJOrMYecKuX OOBEKTOB, crekTpodoromerpuio B YD-BuauMoi 001acTy,
TOHKOCJIOWHYIO XpOMaTorpaguio;

— BBINOJIHATh XUMHUYECKUI KCIIEPUMEHT B COOTBETCTBUU C NpaBWIAMH U IpuéMamu
6e30macHoOi paboThl ¢ XMMHUYECKUMH BEIIECTBAMU U JJaOOpAaTOPHBIM 000pYI0BaHUEM:

* 10 TOJYYCHHIO O00pa3la HYKICHHOBBIX KHCJIOT KJIETOK JIyKa, HYKJICOIpPOTEHHA
JPOXOKEH, TMMUIHON (QpaKIUK JKeITKa KypUHOTro AH1la;

* 110 pa3/IeNeHNI0 OMOMOIEKYT;

* 10 IPOBE/ICHUIO KAYECTBEHHBIX PEAKLINH HA HAIMYHE B HYKICUHOBBIX KHUCIIOTAX OCTAT-
KOB ITypUHOBBIX OCHOBaHHM, pr1O03bl/1€30KCUpH003bI, HOCHOPHOI KUCITOTHI,

* 10 IPOBEACHUIO KOJIMUECTBEHHOr 0 aHan3a (pochaTuauiaxonuHa;
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* 110 NMPOBEJCHUIO KaYECTBEHHBIX U KOJIMYECTBEHHBIX pEaKIMil Ha OEJIKH U aMUHOKHUCIIO-
TBI;

— BIIQJIETh MPaBWIAMH U NprUEMamMH 0e30macHoi padoThl ¢ XUMUYECKUMH BEIIECTBAMU U
1a00paTOpHBIM 000PYOBAHUEM;

— BJAJIETh NpaBWJIaMH 0€30MacHOro oOpaleHHs ¢ €AKUMH, TOPIOUUMH U TOKCUYHBIMU
BEIIIECTBAMH, CPEJICTBAMHU OBITOBOW XHMUH;

— OCYILIECTBJISATh MOMCK XUMHUYECKOW MH(OpMaLUK [0 HAa3BaHUSAM, HUACHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyjIaM BELIECTB;

— BJAJIETh METOJAAMU KOMITBIOTEPHOM BM3yalln3allid OWOMOJIEKYS C HCIOJIb30BAHUEM
nporpamMmmbl PyMol;

— CTPOUTH MOJIETH OEJIKOB C ITOMOIIBIO METO[a FTOMOJIOTUYHOT0 MOJIEIMPOBAHHS;

— KPUTUYECKH OLICHUBAThb U MHTEPIPETUPOBATh C TOUKH 3PEHHUSl €CTECTBEHHO-HAYUHOM
KOPPEKTHOCTH XMMHUYECKYI0O MH(OpPMAIMIO, COAEPKAILYIOCS B COOOIIEHUAX CPEICTB MACCOBOU
nHpopmanuu, pecypcax MHTepHeTa, HaydHO-NIOMYJISPHBIX CTAThsIX, B LENAX BBIABICHMS OLIN-
OOUYHBIX CYXJIEHHH U (OPMHUPOBAHUSI COOCTBEHHOMN MO3ULINY;

— MPEICTaBIATh IYTH PELICHHs TI100aIbHBIX MPOOIEM, CTOSIINX MEPE]] YEIOBEUECTBOM,
U TIEPCIIEKTUBHBIX HAIIPaBJICHUH pa3BUTHsI XUMUYECKUX TEXHOJIOTHH.

Yyaumuiics 1oayYUuT BO3MOXKHOCTb HAYYUThCSL:

— WUTIOCTPUPOBATh HA MPUMEpaxX CTAHOBIEHUE M SBOJIIOLMI0 OMOXMMHUM KaK HAYKH Ha
pa3IMYHBIX UCTOPUYECKUX dTanax e€ pa3BUTHUS;

—  HWCHOJNb30BATh  METOABl HAYYHOTO IO3HAHUS TMpPU  pEUIeHHu  ydeOHo-
UCCIIEIOBATEIbCKUX 3aJlad M0 M3YYEHUIO CBOMCTB, CIIOCOOOB IMOJIYUEHHS] M paclo3HaBaHHs Op-
TFaHUYECKUX BEILECTB;

— YCTaHaBJIMBATh B3aMMOCBSI3U MEXIYy (akTaMy U TEOpUEH, MPUUUHON U CIEJCTBUEM
IIpU aHAIK3€ MPOOJEMHBIX CUTYalluid U 0O0OCHOBAHMM NMPHUHUMAEMbIX PEIICHUH Ha OCHOBE XH-
MHWYECKUX 3HAHMI;

— (opMynupoBaTh 1e€JIb UCCIEIOBaHMS, BBIABUIaTh U MPOBEPATh SKCHEPUMEHTAIbHO
TUIIOTE3bl 0 XUMUYECKUX CBOWCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHO-
CTH BCTYNaTh B XMMHUYECKHUE PEAKILIUHU, O XapaKTepe U MPOJAYKTaX Pa3IMYHBIX XMMUUYECKUX Peak-
IHH;

— CaMOCTOSTENbHO TUIAHUPOBATh U MPOBOAUTH XMMHUECKHE KCIIEPUMEHTHI ¢ COOIIO1e-
HUEM TpaBmiI 0€30MmacHON pabOTHI C BENIECTBAMH U JIAOOPAaTOPHBIM 000PYIOBAaHHEM;

— HMHTEPIPETUPOBATH JaHHBIE O COCTABE U CTPOCHUH BEILECTB, MIOJIYYEHHBIE C TIOMOIIBIO
COBPEMEHHBIX OMOXMMHYECKUX METO/I0B;

— XapaKTepH30BaTh POJIb OCIKOB M HYKJIEMHOBBIX KUCIOT KaK BaKHEHIINX OHoiornye-
CKU aKTUBHBIX BELICCTB.
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Temamuueckoe nianuposanue

Paznen/Tema

OcHoBHOe cofep:kaHne

KoaunuectBo 4ua-
COB, OTBOJMMO€E
HA OCBOCHHE TE€MBbI

Oo0opynoBanue
(ucmoJib3ye-
Mble pecypchbl)

20P

Pa3zpen 1. Beeaenue B 0

HOXHMHUIO (6 YacoB)

Bsenenune

1

[Ipeamer  Owo-
xumuu. Hcropus
OMOXUMHUH

[Tpeamer OMOXUMHUHU.
Hcropus buoxumun

CrpykTypa u
®yHkuu  O6uo-
MOJIEKYJI

OyHKIIMOHATbHBIE
TPYNIBl  OPTraHUYECKHUX
Mouiekyn. benku u amu-
HOKHCJIOTBL. MOHO- H
nonucaxapunael. Hykie-
WHOBBIE KHUCIOTHL. Pa-
60oTa C JOMOJHUTEIb-
HBIMH HCTOYHUKAMH —
COCTaBJICHUE KPATKOTO
cinoBaps TepmuHoB. O0-
Cy)XJECHUE byHKIMH
OMOMOJIEKYJT

DKCIEPUMEHT:
IJIAaHUPOBAHUE,
BBIMIOJIHEHHE U
MpeJCTaBlIeHuE
pe3ynbTaToOB

OO6cyx/ieHne Hay4HOro
JKCIIEpUMEHTa KaK OJ-
HOTO M3 WHCTPYMEHTOB
Hay4yHoro mowucka. Co-
CTaBJEHUE IIJIaHAa BKC-
IIEPUMEHTAIIBHON  Jesl-
TenpbHOCTH. Pa3zpaboTka
¢dbopmbl  OTUETHOM J10-
KyYMEHTallUd 1O  pe-
3yJbTaTaMm JKCIIePH-
MEHTA. OO6cyxenue
HKOJIOTUYECKHX aCIeK-
TOB MpaK-THYECKUX 3a-
HATUH, olpeJneneHue
METOZ0B  yTHJIM3AIUU
MOOOYHBIX MPOAYKTOB
peakuuii. Bwibop Tem
UL TUTEpaTypHOro 00-
30pa

[IpaBuna TexHu-
K  0e3omacHo-
CTH

[IpaBuna TexHUKU Oe3-
OIMaCHOCTU TpHU paboTe
B XMMHUYECKON Iabopa-
TOpHH

Paznen 2. MeToabl BbliejIeHHsI OMOMOJIEKYJI (6 4acoB)

7-8

[Tonyuenue
JAHK wu3 knerox
]Tyk'ﬂ

IloBrOpeHue 3HaHHN O
CTpYKType U (QyHKIHUAX

T—Tyk' JICHUHOBBIX KUCIOT

2

Jlatunk Tem-
neparypsl
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JHK u PHK B XuBbIX
opranusmax (CooOIIeHHUS
yUaIuxcs).
OOGcyxaeHue TeopeTude-
CKUX OCHOB METOJIa JKC-
TPaKIUU  HYKIEHHOBBIX
KHCIIOT #3 Ouojoruye-
ckux o0wvekToB. [IpaBuna
TEXHHUKHU 0€30MacHOCTH
[Toaroroska XAMUYE-
CKOM mocyasl U 000py-
noBanusi.  [Ipurorosie-
Hue peaktuBa (Oydep
TUIs TOMOT€HHU3AIIHH).
OxnaxjaeHue  XuMUYe-
CKOM TOCYZAbl U PEAKTH-
Ba. ['omorenuzamust 00-
pasna, noOaBieHue Oy-
depa mIs roMoOreHH3a-
nuu K oopasny. Mukyoa-
1M TOMOreHaTa W €ro
¢mnbTpanus. OcaxaeHue
JHK. IlogBeaenue wuTO-
T'OB MIPaKTHKyMa

IJTATUHOBEINA

9-10

Brinenenne
HYKJIEMHOBBIX
KHCIOT U3
OPOKKEH U
HCCICIOBaHUEC
HYKJIEOIIPOTEU-
HOB

Nzyuenne ocobeHHOCTEH
CTpoeHus U (yHKIIMOHH-
pOBaHHS  IUIA3MHUIHON
JIHK B OGaxTtepraibHbIX
KJIeTKaX.

[IpaBuna TexHUKU Oe3-
OIaCHOCTH.

IlonroroBska XUMH4Ye-
CKOH ToCyIsl M 000py-
JIOBAaHUS JUIsl DKCTPAKLIUH
HYKJIEMHOBBIX KHUCIIOT U3
JIPOAKIKEH.

COopka yCTaHOBKHM ISt
JKCIIEPUMEHTa:  IPHUCO-
elMHeHne o0paTHOro Xo-
JOJWIbHUKA W JUIMHHON
CTEKJIIIHHOM TpyOKH K
Konoe.

[IpuroroBnenue peaxTu-
BOB

[Tonydyenne HykIiI€ONMpO-
TEMHAa W3  IEKAPCKUX
JIPOXIKEH: BHECEHHE B
KOJI0y HaBECKHU
OPOXOKEH,  DKCTpaKLUs
HYKJIEOIPOTEUHAKHUIISTUE-
HUEM JIPOXOKEN B KUCIIO-

Jatauk Tem-
nepaTyphbl
IJTATUHOBEIN

TE
pa
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OxJaxxaeHue HYKJIEO-
MPOTEUHA M JOBEJCHUE
00bEMa pacTBOpa 10 HC-
XOJHOTO 00BEéMa peak-
UOHHON cMecH. Duib-
Tpauus HyKJIEOonpo-
tenda. IloaroroBka ero
aJUKBOT i1 aHajau3a
COCTaBHBIX KOMIIOHEHTOB
HYKJIEMHOBBIX KHCJIOT B
CIENYIONMUX  MPAKTHKY-
Max

11-
12

DKCTpaKIus
JInnuouoi
bpakuun u3
KEJITKAa KYpUHO-
ro sfma

O3HakoMmIIEHHE C NpPABH-
JaMHU TeXHUKH Oe3ormac-
Hoctu. Iloaroroska Imo-
CYJIBL, B3BEIIMBaHUE
npoOUpoOK, HyMepauus.
[Iepenoc »xenrka B 4u-
CTyl0O MpoOOUpKYy, B3Be-
LIMBaHUE,  J00aBJIeHUE
OpPraHUYECKUX  pacCTBO-
puTeneil, akTHUBHOE IIe-
peMEIINBaHNuEe, OTCTau-
Banue. Ilepenoc opranu-
4ecKoil (pakuuu B UH-
CTYIO

B3BEILIEHHYIO IPOOHPKY.
[ToBTOop nenenuss s
BTOpoil mpobupku. Ilo-
MEIIEHUE MOJ TATY JUIs
MIPOCYLIMBAaHUs OT pac-
TBOPHUTENEH
BssemmBanue CyXOro
JUIOUAHOTO  DKCTpakKTa.
Pacuér cpegnero u3 nByx
OIIBITOB, Pac4y€T IPOLEH-
TOB OT HUCXOIHOM MAaccChl
JKEJTKa.

Odopmnenue pe3ynbTa-
TOB

Becrl anek-
TPOHHBIE

Paznen 3. Metoabl pa3iesienusi 6uoMoJiexy. (4 yaca)

14

Paznenenue
OMOMOJIeKyIMe-
TOJOM

reib-
bunpTpanun

Teopernueckne OCHOBBI
WCTIONIB30BAaHUS ~ TIPUH-
umnarenb-QuiIbTpaluu
IpU pas3zielieHuu OHoMo-
JEKyJ

[IpoBenenne  skcmepu-
MeHTOB. OTAeneHne H13-
KOMOJICKYJISIPHOTO ~ Kpa-
CUTENsl OT OKpPALIEHHOTO

2

Apn a O dan A A s
UCIIRd. " OUQPOPNMJICHWT pPT=
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3yJbTAaTOB

Meton Crroapra

beppoTHoInaHaTaaMMO-
uus. IlogroroBka mpo0O
IUTSL aHAJIH3a:
pacTBopeHue HABECKH
SIMYHOTO JKCTPAKTa B XJIO-
podopme. [Ipurorosienne
pa3daBICHHOTO pacTBOpA.
Ilepenoc ¢eppoTtuorana-
Ta, xjopodopMa U aIUK-
BOT JIMITHJIOB.
[TpuroroBnenue KOH-
TPOJBHOrO O0pa3ma: Tpu
npoOupku  GeppoTHOIIHA-
HaTa aMMOHHSI M YHCTOTO
xnopoopma. Ilpomomxe-
HHUE TIOJITOTOBKH TMpO0:
WHTCHCUBHOE IIePEMEIIIN-
BaHue (a3, ordOp HUKHEU
opranuyeckou (asel B 4u-
CTBIC MPOOHMPKH C TIPOOKa-
Mu.AHanmu3 00pas3oB Ha
CHEKTpO(OTOMETPE.
Pacuér comepkanust ¢oc-
dbaTtuaunxonuHa B Tpoode.
OOGcyxneHue  pe3ynbTa-
toB. [lonBeneHue WTOroB

15- | ToukocnoiHas | O3HaKOMIJIEHUE C IPaBU- 2
16 xpomarorpadus | JaMud TEXHMKH Oe3omac-
JU-TIUIOB. Hoctu. IlonroroBka rmo-
Unen- cyasl.  IIpurorosiienue
Tuduka- MOJIBWKHOW  (a3bl, 3a-
Ui yHKIHO- nonHeHue kamepsl. Ilon-
HaJBHBIXTPYIIN | TOTOBKA TPOOBI M3 DKC-
TpaKTa JUIUA0B JKEITKa
Hanecenmne npo0Osl. Broi-
CyIIMBaHUE  IUIACTUHBI.
[IposiBnienne mnon Y-
JlaMrnod B TEMHOM KO-
xyxe/momenienun. Ilpo-
SIBJICHUE pa3HBIX IUIa-
CTUHOK YKa3aHHBIMHU pe-
arentamu. OOcyxaeHue
u opopMIIeHUE pe3yib-
TaToB
Pa3nen 4. KauecTBeHHDII M KOJIMYeCTBEeHHbIH aHau3 omomoJiexyJ (10 yaco)
17- | Onpenenenue O3HakoMIIEHHE C TMIpaBU- 2 Becs1 anek-
18 | KOHLIEHTpaUHUHW | JaMH TEXHUKU Oe30IMacHo- TPOHHEBIE
docdart- ctu. [ToAroToBKa MOCY/IBI.
AAWIIXOJINHA. [TpuroroBnenue pactBopa
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19-
20

KauecTtBeHHbIE
peakuuu Ha Iy-
pHHO-

BbIC OCHOBaHUS U
octatku (ocdop-

HOU KHUCIOTHI B
JIHK

N3ydenue mporeccoB pe-
mmkaun JJHK B KHMBEIX
opranusmax (Ha IHpuMepe
TE€HOMHON W IIa3MHUIHOU
JIHK). ®epmenTsl, y4acT-
BYIOLIME B IIpoLEccax pe-
TUTUKAIUH (JTOKJIa b
yUaIIUXCs). Nzyuenue
NpaBUJI TEXHUKU Oe3zomac-
HocTH. IlonroroBka XmuMu-
4ecKoW Mmocynbl U 00opy-
JoBaHUsS (BECHI, HIMATEINH,
KaJbKa, IIUIIBI, TEPMO-
ycToiuMBasl ~ CTEKJIsSIHHAs
nocyjna ajis MPUTOTOBJIE-
HUSI MOJTHOEHOBOKHUCIIOTO
peakTuBa (kKonba wiM cTa-
KaH), MPOOMPKU U THIIET-
KM, JIaKkMycoBas Oymara,
IUTUTKa M KacTprons (Ass
CO3/1aHUsl BOJSHOW OaHu),
XOJIOJHAS BOJQ).
[IpuroroBnenue peaxTu-
BoB (10%-HbBIil pacTBOp
NaOH, 1%-nb1ii pactBOp
AgNO3, wmomuOaeHOBBIH
PEaKTHUB) U BOASHOW OaHM.
[IpoBeneHne  KayecTBEH-
HBIX pEAKIHUN Ha conep-
KaHHe IYPUHOBBIX OCHO-
BaHUW M OCTaTkoB (hoc-
(hOpHOM KHCIIOTHI.
[TonBeneHue UTOroB Mpak-
TUYECKOTO 3aHATHUA.
Odopmiienne nabGoparop-
HOM paboThI

Becrl nnek-
TPOHHBIE

21-
22

Omnpenenenue
MIEHTO3 B COCTaBe
HYKJICHHOBBIX
KHUCTIOT

IlonroToBKa XUMHUECKOH
MOCYZIbI U 000PYTOBaHUS.
[IpurotoBnenue peaxTH-
BOB: 1%-HBII  pacTBOp
Tu(EHWIAMAHA, OPIUHO-
BoIi peaktuB, 10%-HBbIi1
pacTBOp XJIOPHOTO XKele3a
FeCls, xoHueHTprpoBaH-
Hat 30%-Has  comsiHad
kucnora HCIl, BoaHbie
pacTBOpPHI OTJICTBHBIX
MEeHTO3 PHUOO3BI M JI€30K-
CUpUOO3HI.

[TonroroBka BOAsSHOW Oa-
Hu.lIpoBenenue Kaye-

Becrl a51ek-
TPOHHBIE

CTRAEHHLIXY _Des qQ
CTHCHODbEApodiciriy aa—©
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JIep>)KaHue OCTAaTKOB pUOO-
361 U JE€30KCUpHOO03bl B
HYKJICOIIPOTEUHEAPOKKEN
U B pacTBOpax OTAENbHBIX
nenTo3. IlogBenenue wuro-
rOB MPAaKTUYECKOTO 3aHs-
TUS

26

KauectBeHHnIii u
KOJINYECTBEHHBIN
agaiun3 OeJIKOB

[TonroroBka K OSKCIEpH-
MEHTaJIbHON pabore. OO6-
CYXJICHHE KaueCTBEHHBIX
peakiuii Ha OeNTKU U aMHu-
HOKHCIIOTHL. [IpoBenenne
KaueCTBCHHBIX PEaKIIMi Ha
Oenku: OMYpeTOBOIl peak-
MU Ha cofiepKaHue Oenka
B THIPOJU3ATE MPOMOKEM,
noigydeHHOMpanee. [Ipo-
BEJICHNEC HHUHTUIPUHOBON
peakuuu. M3ydeHue criek-
TPOPOTOMETPHUECKOTO
MeTo/Ia OoOHapyKEHUS
Oenka u merona bpendop-
na. IlpoBenenue mnepBoro
Tama  WMMYHOaHAlu3a.
PabGora ¢ mwmreparypoi.
IIpocmoTp Buaeo. 3aBep-
menne paboTsl ¢ HabopoMm
1o MMMYHOAHAIH3Y.
Onenka pe3ynbrara

Pa3nes 5. KomnbooTepHoe MoaeJMpoBaHue U BU3YaJIM3alHA CTPYKTYPbI 0HOMOJIeKyJI (7 4acoB)

21-
30

PyMol — mpo-
rpamMma Juisi BHU-
3yalln3aluu
IpOCTpaH-
CTBEHHOMCTPYK-
TypbIOHOMOIIE-
KyJI

3HAaKOMCTBO C YpPOBHSI-
MU CTPYKTYpHOU opra-
HHU3aI[UH OMOMOJIEKYJ U
PDB-6ankom. 3HakoM-
CTBO C HHTepdeiicom
[10JIb30BaTENS

PyMol wu BO3MOXHO-
CTSAMH  BU3YyaJIM3allNU
3JEMEHTOB CTPYKTYpPHI
Oenka Ha mpuMepe Ka-
nueBoro kanama (PDB
ID: 1BLS).
Busyanuszanusa  cTpyk-
Typbl TeMoriobuna, TH-
TuHa, aHtutena (PDB
ID: 1HHB, 3B43,1IGT
COOTBETCTBEHHO). Pa-
6ora ¢ KOMaHAHOH
ctpokoit PyMol.
Busyanuzanus  cTpyk-

4

LTypbl  HYRJCTOCUMDI, 1=
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PHK, JIHK (PDB ID:
5CPI, 5L40, 1BNA co-
OTBETCTBEHHO)
CaMOCTOSTEIbHBIN I1O-
UCK OCIKOBBIX CTPYK-
Typ Ha cauTax
https://www.rcsb.org/,
http://pdb101.rcsb.org/,

nux BU3yaJIn3anusa B

PyMol
31- | Modeller — npo- | Teopernueckas MMOAro- 3
33 | rpamMma IUISL | TOBKA, 3HAKOMCTBO C
KOMITBIO- METOJOM  T'OMOJIOTHY-

TEPHOTO0  MOJE- | HOTO  MOJEIUPOBAHHUS.
aupoBaHus Ipo- | [loaroroBka CKpUIITOB.

CTPAaHCTBEHHOU MopnenupoBanue Ha
CTPYKTYpBI IIOATrOTOBJICHHBIX 3apa-
0eKoB Hee (aiinax ¢ aMHHO-

KHCIIOTHOM IOCIIeq0Ba-
TEJIBHOCTBIO U CTPYKTY-
poii-imabionom.  AHa-
JIA3 TOJY4YE€HHON CTPYK-
TYpbl B CPAaBHEHUU

¢ mabmonom B PyMol.
MopaenupoBanue  Oein-
KOB C H3BECTHON KpH-
CTaJUIMYECKON CTPYKTY-
poil. 3HaKOMCTBO C cep-
BHCAMU  MOJIEJIUpOBa-
HHUSl OHJIAllH, a TaK)ke

0azamu JTAHHBIX
http://www.

uniprot.org/ u
https://swissmodel.expa
sy.org/

I[Touck w  wu3yueHue
IIPOCTPAHCTBEHHBIX MO-
Jener OelkoB Mo Co0-
CTBCHHOMY BBIOOPY

Pa3znen 6. UtoroBoe 3ansiTue (1 yaca)

34 [Ipodeccus PaGora ¢ anpmaHaxom 1
OMOXUMUK «ATtnac HOBBIX mpodec-
CUI». IlepcnekTnBBI

U3Y4YeHUsT HayKu Ouo-
XUMUH U Tpodeccuo-
HaJBHOTO CaMoompee-
neaus (B ¢opmare
KpYIJIOTO CTOJIa  WJIH
YpOKa-JIUCKYCCUH)

Hroro | 34 yaca

OKYMEHT NMOANMMCAH SJTEKTPOHHOW TTIOATTNCBIO
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OIMMCAHUE MATEPHUAJIBHO-TEXHUYECKOI'O U YYHEBHO-METOAUYECKOI'O

w

OBECIIEYEHUS PABOYEN ITIPOTPAMMBI

YueObH0e000py10BaHHETa00paTOPUNXUMHH, GU3HKH OHMOJIOTHH(B TOM 4YHCJIe 000pya0-
Banue unenrpa «Touka pocra»(Ob6opynoBanue: Bechl, crekrpodoromerp, Y D-namma
g TCX, xkamepa ans TCX, cniupToBka, HabOp /Ui KMMYyHOoaHaIu3a; PacxonHbie maTte-
pHUalbl U oCyAa: MHUJIMHAPHI 25 M1, TOMIIBI JIsl MUNETOK, MUNETKH 2 M, muneTku 0,1 M,
JIeTTUTEIbHBIE BOPOHKHU, TPOOUPKH TutacTHKOBbIe S0 Mi1; PeakTHBBI: Xs10podopmM, 3TaHOI,
POIaHU] aMMOHHS, CyIb(aT HATPUSOE3BOIHBIN, XJIOPUA Kene3a (6-BOIHBIN), THAPA3HH
COJISTHOKHCIIBIN, HUHTUAPUH, (hochopHOMONUOAEHOBAs KUCIOTa, MOIUOAAT HATPUS, MO-
AOACHOBO-KUCIBIM aMMOHHUM, AonenwiIcyabpaT HaTpus, XJIOPUI HATpUs, LUTpPaAT
Hatpus, DJ{TA, HuTpar cepedpa, HyKJI€OTH b, a30THasI KUCJIOTa, CepHasi KUCIIOTa, COMsl-
Has KUCIoTa, AUdEHUSIaMUuH, Ie30KcHupubo3a u prbo3a, opuuH (5-METHI-PE30pPIHH),
xJIopHOE kene30; OOBEKT: IPOXKIKH).

TCO: xomnbrOTEP, IPOEKTOP, IKPAH

NudopmarimoHHbIe peCypChI:

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
ITPOOECCA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IIporpamma snektuBHoro kypca «bBUOXMUMMUS». Astop: H. B. Antunoa. COopHUK
NPUMEpPHBIX paboyux NpOrpaMM. DIEKTUBHBIE KYpChl Ui TPOPHUIBHOM IIKONBI :
yae0.mmocodue /s obureodpaszosar. opranm3zanuii /[H. B. Antunosa u np.]. — M. : IIpo-
ceemenue, 2019. — 187 ¢.— (IIpodrbHas mkomna).

BonapipeB A. A. Beenenue B 6uoxumuio memopan / A. A. bonneipeB. —M.: Briciias
mkosna, 1986.

Jlenunmxep A. OcHoBbl Onoxumun / A. Jlenunmxep. — M.: Mup, 1985. — T.1.
OBunnHukoB 0. A. buooprannueckas xumus / FO. A. OBunaHHKOB. — M.: IIpocBere-
Hue, 1987.

CnpaBounuk 6uoxumuka / P. locon, /1. Dmauor, Y. Dmmort, K. JIrxonc. — M.: Mup, 1991.
— C. 379 — 426.

Xaiic 1. M. Xpomarorpadus na 6ymare / . M. Xaiic, K. Manek. — M.: 3narenscTBO
WHOCTpPaHHOM JuTepatypsl, 1962.

Stadelman W. J. Egg Science and technology / W. J. Stadelman,O. J. Cotterill. — 4th
Edition. — New York: The Haworth Press, 1995.

Stewart J. C. M. Colorimetric determination of phospholipids withammoniumferrothio-
cyanate / J. C. M. Stewart // Anal Biochem. —1980. — V. 104. — P. 10 — 14,
Vaskovsky V. E. A universal reagent for phospholipid analysis /V. E. Vaskovsky, E. Y.
Kostetsky, I. M. Vasendin // Journal ofChromatography A. — 1975. — Volume 114. —
Issue 1. — P. 129 — 141.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH UHTEP-
HET

4.1. Uudopmanus o kpacurensx: https://ru.lumiprobe.com/protocols
4.2. PekoMeHjauy 1o NPUTOTOBICHUIO OY(EepHBIX PaCTBOPOB:
https://www.sigmaaldrich.com/life-science/core-bioreagents/biological-
buffers/learningcenter/buffer-reference-center.html
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Caiit biomolecula.ru (manmpumep, ctatbs «JIMNUIHBI QyHIAMEHT KU3HIY):
https://biomolecula.ru/articles/tetrodotoksin-istoriia-elegantnogo-ubiitsy
https://biomolecula.ru/articles/12-metodov-v-kartinkakh-proteomika
https://biomolecula.ru/articles/obo-vsekh-rnk-na-svete-bolshikh-i-malykh
https://biomolecula.ru/articles/metody-v-kartinkakh-cekvenirovanienukleinovykh-Kkislot
https://biomolecula.ru/articles/metody-v-kartinkakh-polimeraznaia-tsepnaiareaktsiia
https://biomolecula.ru/articles/nauka-daet-shans-molekuliarnaia-biologiia-vmeditsine
https://biomolecula.ru/articles/lipidnyi-fundament-zhizni
https://biomolecula.ru/articles/poiavilenie-i-evoliutsiia-kletochnoi-membrany

5. UndopMaIimoHHO-KOMMYHUKATUBHbBIE CPEJICTBA:

5.1. KoMIIeKT HaCTOJBHBIX UTP IO «ATIIACY HOBBIX MPOQECCHiiy:
http://box.atlas100.ru/#future

5. Buneonexropwii:
https://www.youtube.com/watch?v=nQbI3QC4t4Q&index=16&list=PLF6 TGk
0UjYG79EHVCtIrsWBWMTRMewRj7
https://www.youtube.com/watch?v=XI16eivdt8Bk&list=PLF6 TGkOUYG79EH
vCtIrsWBWMfRMewRj7&index=17
https://www.youtube.com/watch?v=puceKBWzeqQ&t=19s
https://www.youtube.com/watch?v=qHeGo3pJStk&t=14s
https://www.youtube.com/watch?v=FZmO53ebWcA&Iist=PLF6 TGkOUjYG79
EHvCtOrsWBWMfRMewR]j7&index=18
https://www.youtube.com/watch?v=onogRbU6pQc&list=PLF6 TGKOUjYG79
EHvCtOrsWBWMfRMewR]j7&index=19
https://www.youtube.com/watch?v=E1dwk6RVnB4
https://www.youtube.com/watch?v=0k6Z49y7sqE&t=13s
https://www.youtube.com/watch?v=rJRouJJPFIg&t=18s
https://www.youtube.com/watch?v=k5 GJkEaSwo
https://www.youtube.com/watch?v=tY jur3DSHYE.
https://www.youtube.com/watch?v=7smVNdt9bSY
https://foxford.ru/events/246?ref=p308_url
https://www.youtube.com/watch?v=eb5G2ConR3Y
https://www.youtube.com/watch?v=GL092Stgumk&t=13s
https://www.youtube.com/watch?v=WxvdZCdLoVo0&t=20s
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