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IlosicHuTeILHAS 3aMUCKA

AKTyalnbHOCTH  JAHHOTO  Kypca  OIpenensieTcs HEOOXOAUMOCTBIO  TOJJICPKKU
npoduisHOTr0 00pa3oBaHMsI, HANPABICHHOIO Ha TOJATOTOBKY OYyAYIIMX MPO(ECCHOHATIOB s
Pa3BUTHS BBICOKOTEXHOJIOTUYHBIX IPOM3BOJCTB Ha CTBIKE €CTECTBEHHBIX Hayk. CopepikaHue
Kypca sBIISIETCS KOHBEPI'€HTHO OpPHEHTUPOBAaHHBIM M  obecrieunBaeT  (GopMUpOBaHUE
KOMIIETECHINH, HEOOXOMUMBIX Ul KU3HU M TPYAOBON AEATEIBHOCTH B 3II0XY BBICOKOPA3BUTOM
HAyKH ¥ COBPEMEHHBIX TEXHOJIOTHH.

Kypc mnpeaHasHadeH  yyamumcsi — cTapmieii  IIKOJBI  €CTECTBEHHO-HAYYHOTO,
TEXHOJIOTUYECKOTO WM yHUBEPCATBHOTO Tmpodwmieli oOydeHHss U MOXKET OBITh Kak
00s13aTebHBIM y4eOHBIM MTPEIMETOM TI0 BHIOOPY YYaIlerocst U3 KOMIOHEHTa 00pa30BaTeIbHOM
OpraHu3allii B BapHMATUBHOW YacCTH Y4eOHOTO IUIaHA, TaK M KypcOM B paMKaxX BHEYPOUHOM
NESTeTbHOCTH W/WIIH JOTIOJTHUTEIHHOTO 00pa3oBaHusl.

Y4yeOHO-MeToAMUECKOE  obOecrieyeHne Kypca  BKIOYaeT pabodylo  mporpammy
ANIEKTUBHOTO Kypca M yueOHoe mocobue ans oOywatomuxcsa. PabGowass mnporpamma
YCTaHABJIMBAET 00s3aTEIbHOE MTPEIMETHOE COJIEPKAHNE, MPEIIaracT IPUMEpPHOE TEMaTHIECKOe
TUTAHUPOBAHUE C y4ETOM JIOTUKU Y4EOHOTO Ipoliecca, OMpenessieT IUIaHupyeMble Pe3ylIbTaThl
OCBOEHHS Kypca Ha YpOBHECPEIHETO 00Iero oOpa3oBaHms.

Ilenu Kypca: GbopmupoBaHWE HAYYHOW KapTHHBI MHpPA; Pa3BUTHE TIO3HABATEILHBIX
WHTEPECOB W  METANPEIMETHBIX KOMIIETEHIIMHA OOyJaroIuxcs dYepe3  IMPaKTHYECKYIO
NESTENHHOCTD; paclIupeHue, yriayoneHue W oOOOIIeHHEe 3HAaHWUW O CTPOCHWH, CBOWCTBaX M
¢byHKIMSAX Ouomonekysn; (QOpMUpPOBaHME YCTOWYMBOTO UHTEpeca K MNpodecCHOHATbHON
JEeSITETPHOCTH B 00JIaCTH €CTECTBEHHBIX HAYK.

3adauu Kypca:

— HW3YYHTh OCOOEHHOCTH CTPOCHHUsI, CBOMCTBA U (HYHKIIMH OMOMOJEKYN (yriIeBOIOB, JUIHIOB,
0€TKOB, HYKJIEMHOBBIX KHCIIOT), BXOJAAIIUX B COCTAB KHBOT'O OPraHU3Ma;
— chopmupoBaTh y 00y4aromuxcsi MpeACcTaBIeHUs 00 OCHOBHBIX METOJaX HCCICIOBaHUS B
OMOXUMUMN,
— TI03HAKOMHUTBH 00YJaronuxcsi ¢ OMOMH(POPMATHKOM;
— o00ecreynTh pa3BUTHE ODKCIEPUMEHTAIbHBIX YMEHMM W HaBBIKOB B COOTBETCTBUU C
TpeOOBaHUAMU IPABUII TEXHUKU OE30TIaCHOCTH;
— paccMOTpeTh 00JIaCTH MPUMEHEHHUS COBpEeMEHHOW OuoxuMuu B (yHIaMEHTaIbHbBIX,
MEIUIMHCKUX U (hapMalleBTHUYECKUX HCCIET0BAHUSAX;
— copmupoBaTh y 00ydarOIIUXCcs KOMIETEHIUHU ISl TPOPECCUOHATBHOTO CaMOOIIPEICICHUS B
pamMKax MpeIMETOB eCTEeCTBEHHO-HAyYHOTO LHMKJA, pa3BUBaTh MOTHUBAILMIO K HENPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHOM MPO(ecCHOHAIBHOM 1eATeIbHOCTH;
— PpAacKpbITh poOJIb OMOXMMHHM KakK 0a30BOr0 M MPHOPUTETHOTO HAIMPABJICHUS HAYyYHO-
TEXHUYECKOTO Iporpecca.

Oowan xapakmepucmuka Kypca

JlaHHBIN KypC COIEpKATEIBHO CBSI3aH C KypcaMU XUMUU, OMOJIOTUH, HHPOPMATHKY, T. €.
HOCUT MHTETPUPOBAHHBI XapakTep U CIOCOOCTBYET pa3BUTHIO E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUAYHALTIXCS.

B y4yebHOM mmaHe sneKTUBHBIA Kypc «bHOXuMUS» SBISETCS YacTblO MPEIMETHOM
obnactu «EcTecTBeHHO-HayYHbIe TIpeIMeThl». MaTepuan nocobust obecrneunBaeT 3HaKOMCTBO €
COBPEMEHHBIMH (PyHIaMEHTANTbHBIMU U MPUKIATHBIMUA UCCIECOBAHUSIMUA B 00JIaCTH OMOXUMUU;
dbopMupoBaHHe Yy OOy4alOIIMXCS KOHBEPreHTHOTO MBIIUIEHUS; YTiyOieHne u 0000IieHue
3HAHUWUITKOJIBHUKOB O BBICOKOMOJIEKYIISIPHBIX BEILIECTBAX, METOAAX MX W3Y4YEHHUS, PACKPBITHE
MPUHIUIOB  (QYHKIIMOHUPOBAHUS IKUBBIX CHUCTEM; 3HAKOMCTBO C HCTOPHEH pa3BUTHS
€CTECTBO3HAHUS M COBPEMEHHBIMU pa3pabOTKaMHu Y4EHBIX; BOCIIMTAHUE OEPEKHOTO OTHOLICHUS
K JKUBOW mpupojae, (GopMupoBaHHE KYIbTYphl MUTAHUS; OOy4YEHHE AapryMEHTHPOBAHHOMY
BEJICHUIO JMCKYCCHUH; )KEJTaHUE 3aHUMAThCs Hay4YHO-TIPAKTHUECKON JIeITeTbHOCTHIO.



Ha 3aHsTuax yuammecs pa3BHBAIOT AHATUTHUECKUE CIIOCOOHOCTH NpPU TMPOBEICHHH
MPAKTUYECKUX PabOT, yCTAaHABIUBAIOT MPUYUHHO-CICJACTBEHHBIE CBSI3U MPHU U3yYCHUH METOI0B
OMOXMMUH, Y3HAIOT O BO3MOXKHOCTSIX MX NPUMEHEHHS B MEAWLMHE, O KOHTPOJIE KayecTBa B
(hapMa-1IeBTUYECKON U MUIIIEBON TPOMBIIIIICHHOCTH.

Ocnognvie udeu Kypca:

— €IMHCTBO MAaTEpUAIbHOTO MUDA;
— BHYTpH- U MEXIIPEIMETHASI MHTETPALUS;
— B3aMMOCBS3b HAYKHU U IIPAKTUKH;
— B3aMMOCBS3b YEJI0OBEKA U OKPYKAIOLIEH Cpepl.
Kniouesvie npunyunvl opeanuzayuu 3aHAMuU:
— MEXJIMCUMIUIMHAPHBIN CUHTE3 €CTECTBEHHO-HAYYHOT'O 3HAHUS;
— OpHEeHTalus y4eOHOM AeATeIbHOCTH Ha UCCIIE0BATEIbCKYIO U KOHCTPYKTHBHYIO;
— pa3BUTHE KOMMYHUKATUBHBIX HABBIKOB;
— 00y4eHre pa3InYHbIM BUJIaM JEATEIbHOCTH;
— TMONOJHEeHWe HaanpenMeTHbelx 3HaHui yepe3 HBUK-texnonorum (HaHo-, OMOTEXHOJIOTHH,
nH(OpPMallMOHHbIE, KOTHUTUBHBIE TEXHOJIOTUN);
— Beayllas pojb CAaMOOPraHU3aIMH B Mpoliecce 00yueHusl.

Copep:xanue Kypca

Paznen 1. Beenenue B Ouoxumuto (6/12 )
Texnuka Oe3omacHocTH mnpu paboTe B XuUMUYEcKoW Jsabopartopuu. Mcropus OHOXUMHH.
[Ipenmer 6uoxumun. CTpykrypa U GQyHKIIUU OHOMOJIEKYII.

Paznen 2. Meroap! BelieneHust Ouomonexyn (6/12 1)
3nakomctBo ¢ Meromamu: «llomyuenne JIHK wu3 wierok nyka», «llosydeHue mnpenapara
HYKJIIEMHOBBIX KHCIOT W3 JPOXKEH U HccleloBaHUE HYKICONPOTEHHOB», «DKCTpaKIus
JUTIATHOMN (QPaKIIUU U3 KEITKAa KYPHHOTO SHIIa.

Paznen 3. Meroabl pa3aeneHus: Guomosnexyn (4/8 1)
TeopeTnueckne 0CHOBbI OMOXUMUYECKUX METOJIOB pa3/ieieHUst OMOMOEKYI.

[IpakTueckue pabOTHI:
1. «"enb-puiubTpallioHHOE pa3eseHue OUOMOIEKYID.
2. «ToHkoCH0OWHAsE XpoMaTorpadus JTUITHIOBY.
3. «nentudukanusa GyHKIHOHAIBHBIX TPYII Pa3IMUYHBIMU ar€HTAMI.

Paznen 4. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHann3 ouomouiekyn(10/20 )
[IpakTrueckue pabOThl aHATUTUYECKOTO XapaKTepa:
1. «KonuuectBennblii ananu3 ¢ocaruaunxonuna. Onpenenenue nunugHoro ¢ocedopa ¢
nomol1sko heppoTronmanata aMmmoHus (meroa Ctroapra)y.
2. «KadecTBeHHbIE peaklMd HAa HaJMuude IYPUHOBBIX OCHOBAaHHUW M OCTaTKOB ¢ochopHOit
KucioThel B coctaBe JJHK».
3. «OrmpeneneHre TMEHTO3 B COCTaBE HYKIEMHOBBIX KHCIOT», «KauecTBeHHBIM U
KOJIMYECTBEHHBIN aHAIN3 HATNYKs OCIKOB U aMUHOKHUCIIOTY.

Pazpen 5. KommbploTepHOE MOIEIMPOBAHWE W BU3YAlW3allMs CTPYKTYPHI OMOMOJIEKYI
(7/15 4)
Bo3moxHnoctu mporpammel  PyMol st Bu3yanusamuu  TPOCTPAHCTBEHHOM — CTPYKTYpPBI
OMOMOJIEKYNI, KOMIIBIOTEPHOE MOJICIUPOBAHUE MPOCTPAHCTBEHHOMCTPYKTYPHl OETKOB C
noMo1nbko mporpammsl Modeller.

Paznen 6. UtoroBoe 3austue (2/3 u)
3HAKOMCTBO C «ATJIaCOM HOBBIX TpodeccHii», MEePCHeKTUBb M3YyYCHHUS HAYKU OHOXUMHUH H
npodeccroHaIBHOTO caMoonpeesieHus (B popMaTe KPYyrioro CToja WU YpOKa-TUCKYCCUH).




CpeacrBa 00y4yeHHsI 1 BOCTIMTAHUS

B ocHoBe ncnonb30BaHus CpeACTB 00yUEHUS U BOCIIUTAHUS JIEKAT IIPUOPUTETHI
HEYKOCHHUTEIBHOTO COOIOACHUS MPAaBUII TEXHUKH 0€30TIaCHOCTH, COBMECTHOW padOTHI Meiarora
1 00y4arouIerocs, ”HTErPUPOBAHUS COBPEMEHHBIX (POpM 00yUEHHS U KOMIUIEKCHOTO
BO3/ICUCTBUS HA KUHECTETUUECKYIO, ayAHAIbHYIO U BU3YAIbHYIO CUCTEMbI BOCTIPUSITHSL.

B cooTBeTcTBUM € CHCTEMHO-JESTENIBHOCTHBIM IOJXOJOM pealu3alus JIaHHOU
IIpOrpaMMbl  MPEANOaraeT  UCIOJIb30BAHUE  COBPEMEHHBLIX  MEmO008  00yYeHus u
Pa3noodpaznblx  popm  opraHumzanuMM  00pa30BATENBFHOTO  IpoIlecca: KPYIJIbIA  CTOI,
BUJICOJIEKTOpUH, OnomH(popMaThueckass paboTa, CEMHHAPHI, NMPAKTUYECKUE U JTaOOpaTOpHBIC
paboThl, ydyeOHOE HCCIIeOBaHHE, CAaMOCTOSITeNbHAass paboTa C MEePBOMCTOYHWUKAMH, JICKIIHS,
KoH(DepeHIHS 1 Jp.; BO3MOYKHO BBITMIOJTHCHUE WHIUBHUIYATBLHBIX UCCICAOBAHUA U TPOCKTOB.

JlocTrkeHne MIaHUPYEMbIX PE3YJIbTaTOB OLIEHUBAETCS KaK «3aYTEHO/HE 3aUTEHO».

Dopmamu KOHmMpONA HAO YCEOEHUEM MAmMepuana MOTYT CIYXHUTb OTYETHI IO
MIPaKTUYECKUM paboTaM, CaMOCTOSITENIbHbIE TBOPYECKHE pPabOTHI, TECThI, UTOrOBbIE Y4EOHO-
HCCIIEIOBATENIbCKUE MPOEKThl. MTOroBoe 3aHATHE NPOXOJUT B BHJIE HAYYHO-TIPAKTUYECKOU
KOH(EpEeHIIMN WM KPYTJIOro CTOJa, TJie 3aciIyIIMBAIOTCS JTOKJIaAbl yJalluxcs M0 BbIOpaHHOMN
T€Me HCCIIe0BaHUs, KOTOpble MOTYT OBITh IpeJICTaBieHbl B (popme pedepaTa uiam oT4éra 1o
HCCIeA0BaTENBCKOM padoTe.

Ouenka oocmuiiceHusn NaAHUPYEMBIX Pe3YIbmamos yceoenus Kypca (npumep)

1. Kakumu OBIBAIOT THUIIBI a30TUCTHIX OCHOBAHMM, BXOJSAIINX B COCTAB HYKJICHMHOBBIX KHUCIIOT, U
KaKOBO MX CTpOEHHUE?

2. OnuimuTe yCIOBHS ONpPENeTeHUs TMYyPUHOBBIX M MHUPUMUJIAHOBBIX OCHOBAHUN B COCTaBE
HYKJIEMHOBBIX KHCJIOT.

3. OnumuTe CTPOCHHE M Pa3IU4He MOJEKYJa pUOO03bI U JE€30KCUPHOO03bl B IUKIMYECKOU
dbopme.4. C moMOIIBIO KAaKUX PEaKIni (KpaTKO OMUIIUTE) MOKHO OMPEISIUTh HATUYHUE PUOO3BI
U J1e30KCHpU003bl B 00pasliax HYKJIEHMHOBBIX KuciaoT? EcTh nu cpenu HHUX crneunduyHbie
peakuun?

5. Tlo kakoMy aJIropuTMy CTPOHUTCS MOJENh HPOCTPAHCTBEHHOW CTPYKTYphl Oelika Mpu
TOMOJIOTHYHOM MOJIETMPOBaHUM?

6. IlepeunciauTe OCHOBHBIC ATamlbl JIFOOOrO0 Metona mosrydeHus reHomHod JIHK w3 »xuBoro
00BbeKTa U OOBSICHUTE CYTh KaXJ0Ir0 dTarna.

7. YTo npeacTaBisioT co00M HyKJI€a3bl M KAKHX TUIIOB OHU OBIBAIOT?

8. HazoBuTe 0CHOBHOM KOMIOHEHT (OCHOTUMHUIOB TUYHOTO HKEJITKA.

9. I'ne Oynetr HaXOAUTHCS LEJIEBOM MPOIYKT — Ha HHTepda3ze (MoBEpXHOCTH pasneia da3) uiu B
pactBope (opranuueckas (asza) mpu SKCTPAKIUM JIUMIUJIOB JKEITKA CMECBhI0 XJIO0pohopMm
MeTaHoJ win xyopodopm : 3taHomn(2:1)? ¥V Kakoro U3 KOMIOHEHTOB CMECH MPOUICHHBINA MyTh
npu pazaencHuu, a 3HauuT Rf, Oymer meHbmie: y TOro, CpoAcTBO KOTOPOTO OOJbIIe K
MOABIKHOM ¢a3e, WM Yy KOMIIOHEHTa, CPOJCTBO KOTOPOro OOJbIIE K HOCUTEII0 —
CUJIMKaremito?

10. ITogymaiite, kak B mporpamMmme PyMol noka3ats BOAOPOIHBIE CBA3H BHYTPU -CIUPATIH.

11. B Bameii cmecu ectb Qochatuannxonud u Gocharuaunidtanonamut. [locne okpammBaHus
KaKHM peareHTOM Bbl YBUAUTE TOJIBKO (hocdaTuauidTaHOIaMUH?

12. B uém 3awimoyaercs TIJIaBHOE OTIMYME (PEHOI-XJIOPOPOPMHOTO METOoAa OT MeToJa
KHCIIOTHOTO THAPOJIn3a?

13. Kakum crmoco6oM MO>KHO OTIPEAETUTh OETKOBYIO IPUMECH B 00pa3lie HyKIENHOBBIX KUCIOT?
14. Bbl pa3gensiere mpu MOMOIIM Teib-(GuUiabTpanuu OeNKH ¢ MOJIEKYISpHOM Maccolt 15 m 25
k/la. Kako#i u3 HUX BBIIAET C KOJOHKU paHbllie?

15. KakoB BHA 3aBUCUMOCTH ONTHUYECKOW IUIOTHOCTH OT KOHIEHTpAIMH: JIMHEWHas,
KBaJIpaTH4Has, JorapudmMuueckas?

16. B xakoMm HHTEpBaie ONTHYECKON MIIOTHOCTH BHITIONHSETCS 3akoH byrepa—IJlamGepra—Dbepa
B cllyyae Baimero skcrepuMmeHTta? OtTiauuaercs JId OH OT Hambojiee 4YacTo HCHOJIb3yeMOro
nuamnasona?



Yd4eT BOCIUTATEIBHOI0 MOTEHIIMAJIA 3aAHATHIH

Pabouass mporpamma chopmupoBana ¢ yuetom DenepanbHON paboyel MPOrpaMMBI
BOCIIUTAHHUSL.
Bocnurarenbnbiit noTeHIMan yaueOHOro Kypca « BHOXUMHA» peaan3yeTcs yepes:
®  3aHATHS NIO3HABATEIBHOM, HAYYHOU, UCCIIEA0BATEILCKOM, IIPOCBETUTENBCKON
HaIlpaBJICHHOCTH;
®  3aHATHS DKOJIOTMYECKOU, IPUPOIOOXPAHHOMN HANPABICHHOCTH;
® 3aHATHS O3J0POBUTEIBLHON HAIIPABIEHHOCTH.

OTtianvuTebHbIE 0COOEHHOCTH padoueil MporpaMmMbl

Copnepxanue pabouell mporpamMmbl HE OTIMYAETCS OT aBTOPCKOW NMporpamMMbl, KOTOpas
noiHocThio o6ecnieunBaeT cojaepxanue @I'OC. Kype paccunrtan Ha 35 vacos (1 4 B Heneno), B
CBSA3M C Y4eOHBIM IUIAHOM Y4YeOHbIX Henenb 34 Bcero, Mo3TOMY B aBTOPCKYIO IPOrpaMMy
BHeceHbl 3MeHeHus: u3 Paznena 6. UTorosoe 3ansitue nckitoyeH 1 vac.

[Ipennaraemoe niaaHUpOBaHUE SBJSETCS MPUMEPHBIM: YUUTEIb MOXKET KOPPEKTHPOBAThH
coJlep’)KaHHE YPOKOB U paclipe/ie]IeHHe YacoB Ha H3Yy4Y€HHE MaTepuaia B COOTBETCTBUHU C
YpOBHEM MOJrOTOBKU oOydarouuxcs u chepoil uX HHTEPECOB.

[Iporpamma paccunrana Ha 34 gyaca B 10 knaccax.

Cpox peanuzayuu — 2023-2024 yaeOHBIN TO/I.

Ilnanupyemsble pe3y/ibTaThbl OCBOCHHUS Kypca

B pesynbraTe u3ydeHus 3EKTUBHOIO Kypca Ha YpOBHE CPEIHEro 00Iero oopazoBaHus y
yyamuxcs 6yayT copMHUPOBAHBI CIETYIOUINE TPEIMETHBIE PE3YIIbTATHI.

Yyamuiics Hay4uTCs:

— PacKpbIBaTh Ha IpUMepax posib OMOXUMHUM B (OPMHUPOBAHUN COBPEMEHHON HAy4yHOU
KapTUHBI MUPA U B IPAKTHUECKOU JAEATEIBHOCTH YEI0BEKa;

— JIEeMOHCTpPUpOBaTh Ha IMpUMEpax B3aUMOCBA3b MEXAYy OHOXMMHMEH U JIpYruMHU
€CTECTBEHHBIMU HAayKaMU;

— COCTaBJISITh MOJICKYJSIPHBIE U CTPYKTYpHBbIE (DOPMYJIbI OpPraHMYECKMX BEILECTB Kak
HocuTene MHGpOpMAalMM O CTPOEHUHM BEIIECTBA, €ro CBOMCTBAX M INPUHAUIEKHOCTH K
oInpeieN€HHOMY KJIacCy COeAMHEHMUI;

— XapakTepu30BaTh OPraHUYECKUE BEIIEeCTBA IO COCTaBYy, CTPOCHMIO M CBOMCTBaM,
yCTaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBS3U MEX/1Y JaHHBIMH XapaKTepUCTUKAMHU BEIECTB;

— 00OCHOBBIBATh NMPAKTHUYECKOE MCIOJIb30BAHUE OPraHUYECKUX BEUIECTB U UX PEAKLUH
B [IPOMBIIJIEHHOCTH U OBITY;

— HCIMOJIb30BaTh 3HAHUSA O COCTaBe, CTPOCHMHM M XMMHUYECKHX CBOMCTBax O€JIKOB,
JMIHJIOB, YIJIEBOJOB M HYKJIEHMHOBBIX KHMCJIOT Uil NPUMEHEHHUS B HAyYHOW U NpPaKTHYECKOU
NeSATebHOCTH;

— HCHOJb30BAaTh Ha IMPAaKTUKE pa3iU4YHbIe METOJbl OMOXMMHUM — 3SKCTPAKIIHUIO
HYKJICMHOBBIX KHUCJIOT U3 OHOJIOTMYECKUX OOBEKTOB, CHEKTpodoTOoMeTpuio B YD-BUAUMOM
00J1aCTH, TOHKOCIIOMHYIO XpoMaTorpaduio;

— BBIMOJIHAT XUMHUYECKUI SKCIEPUMEHT B COOTBETCTBUHU C IMpaBWJIAMHU U NMpUEMAMHU
6e301macHOl paboThl C XUMMUUYECKMMHU BEIIECTBAMH U J1a00OPaTOPHBIM 000PYI0BAHUEM:

* 0 TMOJIy4eHHIO 00pa3la HYKJICHMHOBBIX KHCIOT KJIETOK JyKa, HYKJIEONpPOTEHHA
TPOAOKEH, JIUMUTHON (DPaAKIUU JKENTKA KYpUHOTO SIHIIa;

* [10 pa3eiIeHUI0 OHOMOJIEKYT,;

* [0 TPOBEJCHUIO KAUECTBEHHBIX pPEAKLUMH HAa HAIWYME B HYKICMHOBBIX KHCIOTax
OCTaTKOB ITypHHOBBIX OCHOBAHUH, pr003bl/1e30KCUpH003bl, HOCHOPHON KUCITOTHI;

* 10 TIPOBEJICHUIO KOJIMYECTBEHHOTO aHanu3a (pochaTuanixonuHa;



* 10 TMPOBEJCHHUIO KAYECTBCHHBIX M KOJMYECTBEHHBIX peakuuid Ha Oenku WU
AMHHOKHCIIOTBI;

— BIIQ/ICTh MPaBWJIAMH U ITpuéMamMu 0€301acHOM pabOThl ¢ XUMUYECKUMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

— BIIJIETh NpaBUWIIaMU 0E30MaCHOTO OOpAIIeHUs C €IKUMH, TOPIOYMMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMH OBITOBOM XHMHU;

— OCYILECTBJIATh MOUCK XUMHUYECKONH WH(POPMALIMU 10 Ha3BaHUAM, WICHTU(UKATOPAM,
CTPYKTYpHBIM (hOpMyJIaM BEIIECTB;

— BJAJETh METOJIAMH KOMIIBIOTEPHON BHU3yalM3allid OMOMOJIEKYS C HCIOJIb30BAaHHEM
nporpammsl PyMol;

— CTPOMTDH MO/IENIN OEJIKOB € TIOMOIIBIO0 METO/1a TOMOJIOTUYHOTO MO/ICTTHPOBAHUS;

— KPUTHYECKH OIICHWBATh M MHTEPIPETHPOBATH C TOUKU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH XUMHUECKYI0 HH()OPMAITUIO, COAEPIKAIIYIOCS B COOOIIEHUSIX CPEJCTB MAacCOBOU
nHpopmanuu, pecypcax HWHTepHEeTa, HAyYHO-TIOMYJSPHBIX CTaThsX, B IIENSAX BBISBICHHS
OLIMOOYHBIX CY)KJIEHUN U (OPMUPOBAHUS COOCTBEHHON MO3UIINH;

— TMPEJCTABIATH MYTH PEIICHUS TI00aTBHBIX MPOOIIEM, CTOSIIHX TEePe]] YeTI0BEYECTBOM,
Y TIEPCTIEKTUBHBIX HAIIPABIICHUH Pa3BUTHI XUMUYECKUX TEXHOJIOTHH.

Ydamuiics TOTYIUT BO3MOKHOCTh HAYIHThHCS:

— WJUTIOCTPUPOBATh Ha TPUMEpPaX CTAHOBJICHUE W HBOJIOIUIO OMOXMMHH KaK HAyKHd Ha
Pa3TMYHBIX UCTOPHUYECKHX dTanax e€ pa3BUTHS;

—  WCHOJB30BaTh  METOJBl  HAYYHOTO  TIO3HAHUS TIPU  pEIICHWH  y4eOHO-
WCCIIEIOBATENILCKUX 3a/1a4 110 HM3YYEHUIO CBOMCTB, CIIOCOOOB TOJy4EHHS ¥ PaCIO3HABAHUS
OpPraHUYeCKUX BEIIECTB;

— YCTaHaBJIMBAaTh B3aUMOCBSI3U MeXAy (hakTaMu M TeopHel, MPUYMHON U CIEACTBHEM
MpU aHaNIM3€e MPOOJIEMHBIX CHUTyallMi M OOOCHOBAaHMHM MPUHMMAEMbIX PEIICHH Ha OCHOBE
XUMHWYECKIUX 3HAHMI,

— ¢opMynupoBaTh I1eJib UCCIEIOBAaHUS, BBIABUTaTh U MPOBEPATH SKCIIEPUMEHTAIBHO
TUIOTE3bl O XUMHUYECKHMX CBOMCTBaxX BEIIECTB Ha OCHOBE HX COCTaBa W CTPOEHUS, HX
CIIOCOOHOCTH BCTyHaThb B XHMHUYECKHE pEaKIUH, O XapakTepe U MPOAyKTaX pa3InyHbIX
XUMHYECKUX PEaKLIU;

— CaMOCTOSITENIbHO IUIAHUPOBAaTh W MPOBOJAUTH XWMUYECKHE HKCHEPUMEHTHI C
coOJr0IeHHEeM MPaBHIT OE30TIACHOM pabOTHI C BEIIECTBAMHU U JJa0OPATOPHBIM 000PYAOBaHUEM;

— WHTEPHPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUH BEIIECTB, MOJYYCHHbBIE C TTOMOIIBIO
COBPEMEHHBIX OMOXHUMHUYECKUX METOJIOB;

— XapakTepu30BaTh poOJib OENKOB U HYKIEHHOBBIX KHUCIOT KaK Ba)KHEHIINX
OMOJIOTMYECKU aKTUBHBIX BEIECTB.




Temamuueckoe naanupoeanue

Pasnea/Tema

OcHoBHOeE coiep:kaHHe

KoanuecTBo
4acoB, 0TBOJMMOE
Ha 0CBOEHHE TEeMBI

O6opynoBanue
(Mcnosb3yeMbl

e pecypcbl)

20P

Pa3nen 1. BBenenune B 6uoxumuio (6 1acon)

Bsenenue

1

[Ipeamer
OMOXHUMUH.
Hcropus
OMOXUMHU

[Ipeamer OMOXUMUH.
Hctopust Gnoxumun

34

Crpykrypa u
DOyHKIUU
OUOMOJIEKYIT

DyHKIHNOHAIBHBIE
TPyNIbl  OPTaHUYECKUX
Moyiekyln. benku wm
aMUHOKHUCIOTBI. MOHO-
u TOJICaxapu/ibl.
HyxnenHnossle
kuciaorel. Pabora ¢
JTIOTIOJTHUTEIIHHBIMU
UCTOYHUKAMU —
COCTaBJICHHUE KPATKOTO
cioBaps TEPMHUHOB.
O6c¢cyxnenne QGyHKIUA
OHUOMOJIEKYT

ODKCIEPUMEHT:
IJIAaHUPOBAHHUE,
BBITNIOJIHEHUE
Mpe/ICTaBJICHUE
pe3yJIbTaToOB

u

OO6cyXneHrne Hay4YHOTO
AKCIIEPUMEHTA KaK
OJTHOTO u3
WHCTPYMEHTOB
HAy4HOTO MOMCKa.
CocraBiieHue TJ1aHa
AKCIIEPUMEHTATBLHOMN
NeSTeITbHOCTH.
Pa3paboTka
OTUYETHOU
JIOKYMEHTAIN! o
pe3yibTaTam
AKCIICPUMEHTA.
OOcyxaenue
9KOJIOTUYECKUX
aCIIeKTOB MpaK-
TUYECKUX 3aHSITUH,
omnpeAeieHUe METOI0B
YTUIIM3AIUA TTOOOYHBIX
MPOAYKTOB  pPEaKIUi.
Bri6op TEM iis:
JUTEpaTypHOro ob63opa

hopmebl

IIpaBuna
TEXHUKH
0e30MacHOCTH

[IpaBuna TEXHUKU
0e30macHoOCTH pu
paboTe B XHUMHYECKOI
nabopaTopuun




Pa3znen 2. MeToabl BblieIeHUs] 0MOMOJIeKY.JT (6 4acoB)

7-8

[Tonyuenue
JAHK wu3 knerox
JIyKa

IloBTOpeHue 3HaHMii O
CTPYKTYype # (QYHKIHSIX
HYKJIEHMHOBBIX  KHCJIOT
JHK u PHK B XuBbIX
opranuzmax (CooOIIeHus
yyammxcs).
OO6cyxenue
TEOPETUYECKUX  OCHOB
MeToaa SKCTPaKIINHU
HYKJIEUHOBBIX KHUCJIOT U3
OMOJIOTHYECKHIX
00BEKTOB. [IpaBuna
TEXHUKU 0€30MacCHOCTH
[ToaroroBka
XUMHYECKOW TOCYAbl U
000pyI0BaHUS.
[Ipurorosnenne
peaktuBa (Oybep s
TOMO-TEHU3AINH ).
OxnaxaeHue
XUMUYECKON TIOCYIbl M
peakTuBa.
T'omoreumnzamnusa
obpasria, noOaBieHne
Oydepa TUTST
TOMOT€HHU3AIUU K
oOpasiy. HNuxyOanus
roMoreHara u ero
¢bunbTpanus. OcaxaeHue
JHK. Tlonsenenue
UTOTOB MPAKTUKyMa

2

Jlatauk
TeMIepaTypbl
IJTIATUHOBBIN

9-10

Brinenenue
HYKJIEHUHOBBIX
KHCJIOT U3
JIPOXOKEH 1
HCCIeI0BaHNE
HYKJICOTIPOTEHH
OB

N3yuenne ocobeHHOCTEH
CTPOCHHS H
(G YHKIIMOHUPOBAHUS
miasmugaon  JJHK B
OaKTepHATBHBIX KIETKAX.
IIpaBuna TEXHUKHA
0€30I1aCHOCTH.
IlonroroBka
XUMUYECKOM TIOCYIbl U
000pyI0BaHUS JUTS
SKCTpaKINHU
HYKJIEMHOBBIX KHCIIOT W3
JIPOAKEM.

COopka ycTaHOBKH JIs
JKCIIEpUMEHTA:
MPUCOEINHEHUE
oOpaTHOTO
XOJOUIIbHUKA 51
JUIMHHOU CTEeKJITHHOU

JlaTuuk
TeMIepaTypbl
IJIATUHOBBIN




TpyOKH K KoJj0e.
[Ipurorosienue
pEeakTUBOB

[Tonyyenue
HYKJIEOIIPOTEHHA u3
IIEKapPCKUX JPOKIKEH:
BHECEHHE B  KoOJOy

HABECKHU JIPOKIKEM,
SKCTPaAKIIH
HYKJICOTIPOTENHAKUIISTUE-
HUEM JIPOXKKEN B
KHCJIOTE.

OxnaxaeHue
HYKJICOTIPOTEHUHA "
JIOBEJICHUE 00béMa

pacTBopa 0 HCXOJHOIO
00béMa  peakIMOHHOU
CMeECH. OunbTpanus
HYKJIEONPO-

tenHa. lloaroroBka ero
QIUKBOT JUIA  aHajin3a
COCTaBHBIX KOMIIOHCHTOB
HYKJIICMHOBBIX KHCJIOT B

CIIeIYIOITUX
MPaKTUKyMax
11- DKCTpaKIUs O3HaKoOMIIEHHE C Becsl
12 JlunuHoM MpaBuIaMu TEXHUKHU 3NIEKTPOHHBIC
bpakuun n3 | 6e301macHOCTH.
KEJITKa [ToaroroBka TOCY/IBI,

KYpPHUHOTO Sl

B3BEIIMBaHHE MPOOUPOK,
HyMepalusi. [Tepenoc
JKEITKa B YUCTYIO
npoOupKy,
B3BCLIMBAHUE,
nobaBieHne
OpraHUYEeCKUX
pPacTBOpPHUTEIIEH,
aKTUBHOE
nepeMenInBaHue,
orctauBanue. llepenoc
OpraHryYecKor GpaKiuu
B YUCTYIO

B3BELLIEHHYIO IPOOHPKY.
[loBTOop npenenus nans
BTOPOU MPOOUPKH.
ITomemenue moxn TAry
JUIsl TIPOCYIIMBAHHUS OT
pacTBOpUTEIIEH
B3BemuBanue CyXOTO
JUNUJTHOTO  DKCTpaKTa.
Pacuér cpegnero u3 nByx
OIIBITOB, pacyér




MPOLEHTOB OT MCXOJHOMU
MAacCChI XKEJTKa.
Odopmienue
pe3ynbTaToOB

Paznen 3. MeToabl pa3ieseHust 6uomMoJiexya (4 yaca)

13- | Pa3genenue TeopeTndeckne OCHOBBI 2
14 OMOMOJICKYJIMET | UCITOJIb30BAHHUS
0JI0M TIPUHIIAIIAT SJTb-
rejb- ¢bwibTpanuu npu
¢unbTpanun pazaesieHun OMOMOJIEKYI
[IpoBenenue
IKCIIEPUMEHTOB.
Otnenenue
HU3KOMOJICKYJISIPHOTO
KpacuTes oT
OKpaIleHHOTO Oenka.
Odopmnenue
pe3yIIbTaTOB
15- | Toukocnoitnas | O3HaKOMIICHHE c 2
16 xpomaTtorpadus | mpaBUIaMHU TEXHHUKHU
JIA-TIUIOB. 0€30MMacHOCTH.
Nnen- IToaroroBka TOCY/IBI.
tudukanusipysk | [Ipurorosnenue
UUOHAIBHBIXTPY | MOJBMKHON ¢azbl,
I 3aroJHeHHe KaMepBhl.
[ToaroroBka mpoObI U3
JKCTpaKTa JUTNHUI0B
KeJTKa
Hanecenne poOHI.
BricymnBanue
wiactunbl. [IposBrnenue
oI VY d-nammon B
TEMHOM KO-
KYXE/TIOMEIIICHHUH.
[IposiBnenue pasHBIX
IUTACTUHOK  YKa3aHHBIMU
peareHTamu.
O6cyxaeHue u
odopMIIeHHE
pe3yabTaToOB
Pa3nen 4. KauecTBeHHDBIN U KOJHYEeCTBEHHbII aHau3 onomoJiexyJ (10 yacos)
17- | Onpenenenue O3zHakoMieHHE c 2 Becsl
18 KOHIICHTpAalIuun IMpaBUJIaMHn TCXHHUKH DJIEKTPOHHEBIE
dhocdart- 0€30MacHOCTH.
UJIUIIXOJIMHA. [MoaroToBka MOCY/IBI.

Meton Crroapra

[IpuroroBienune pactBopa
(beppoTHonaHaTaaMMOHHU
a. IloaroroBka mpo® s
aHamM3a:

PACTBOPCHUC HaBCCKHU




SUYHOTO  JKCTpakTa B
xsopodopme.
[Ipurorosienue
pa30aBIIEHHOTO pacTBOpa.
IIepenoc
(dbeppoTHOoLIaHaTa,
xiopoopMa W ATHKBOT
JIUIINO0B.

[Ipurorosnenue
KOHTPOJIBHOTO  OoOpasma:
TpHU poOUpKH
(dbeppoTHOLIMaHaTa
aMMOHHUSI M YHCTOTO
xsopodopma.
[Iponomxenue
HOATOTOBKU po0:
WHTEHCHUBHOE
nepeMelnBaHme ¢a3s,
oTOOp HUKHEH

opraHuuecko  Qassl B
YUCTBhIE  MPOOUPKU  C

MpoOKaMHu. Ananuz
00pasIos Ha
cneKTpooTOMETpE.

Pacuér coaepKaHus
dhocdharuaunxonuHa B
pooe. O6cyxaeHune

pesyabtaTtoB. IlonBenenue
HUTOTrOB MPAKTUYECKOTO
3aHATHUA

20

KauectBenurie
peakumn
MTypHUHO-

Ha

BbIC OCHOBAHHUS U
octatku (ochop-

HOM KHCJIOTBI

JTHK

B

N3ydenue MPOIECCOB
peIUTUKAIUT JHK B
JKUBBIX OpraHm3Mmax (Ha
npuMepe TEHOMHOHW W
[UIA3MUIHONU JTHK).
DepMeHThI, y4acTBYIOIINE
B MpoIleccax pPeIIMKaIuK

(moxmab

yyaruxcs). Nzyuenue
IIPABHII TEXHUKHU
0€30I1aCHOCTH.

IloaroToBka XuUMHUECKOHU
nocyasl U 00OpyIOBaHUsA
(Bechl, mImaTenu, KalbKa,
B, TEPMOYCTOWYNBAS
CTeKJISIHHAsl Tocyna s
MPUTOTOBJICHUS
MOJHOEHOBOKHUCIIOTO
peaktuBa  (Komba WM
CTakaH), TMpPOOUPKU W
MUTIETKH, JaKMycOBas
Oymara, IJIMTKA U

Becnl
AJIEKTPOHHBIC




KacTproysl (JUIsl CO3AaHUsA
BOJITHOM OaHM), XOJIOJHAS
BOJIA).

[Ipurorosienue
pEaKkTUBOB (10%-nb1it
pactBop NaOH, 1%-nb1it
pactBop AgNO3,
MOJIMO/IEHOBBI  PEaKTUB)
u BO/JISTHOM OaHU.
[IpoBenenue

KAQ4C€CTBCHHBIX peaKuHﬁ Ha
COI[ep)KaHI/Ie HypI/IHOBI)IX
OCHOBaHHMH H OCTaTKOB
(hochopHOIT KUCTOTHI.

IlonBenenune UTOTOB
MPAKTUYECKOTO  3aHSTHS.
Odopmnenue

1a60paTOpHON PabOTHI

22

Onpenenenue
IIEHTO3 B COCTaBE
HYKJ'IGI/IHOBBIX
KHCJIOT

ITonroToBKa XHMMHYECKOM
MOoCyZlbl U 00OpYIOBaHUSI.
[Ipurorosnenne
PEaKTHUBOB: 1%-Hb1it
pacTBop JuQeHHIaMuHa,
OPIMHOBBIN pEaKTuB,
10%-Hpbr1it pacTBop
xnopHoro keneza FeCls,
KOHIIeHTpupoBaHHas 30%-
Has comsaHas kuciota HCI,
BOJIHBIE pacTBOpPHI
OTJIETbHBIX MIEHTO3
prOO3bI M IE30KCUPHOO03HI.
IToaroroBka BOISHOM
Oanu. [IpoBeneHue
KayeCTBEHHBIX peakUuil Ha
coJiepiKaHue OCTaTKOB
puO03bl U JIE30KCUPHOO03BI
B
HYKJICOTIPOTEUHEAPOKIKEN
U B PacTBOpPax OTIEIbHBIX
MEHTO3. [TonBenenue
UTOTOB MIPAKTUYECKOTO
3aHSITUS

Becrl
AJIEKTPOHHBIC

26

KauectBeHHBIN U
KOJIMYECTBEHHBIN
a”Han3 OEIKOB

IToaroroska K
JKCIIEpUMEHTAIILHON

pabore. Ob6cyxnaenue
KayeCTBEHHBIX PEaKLUi Ha
OelKM M aMUHOKHCIOTHI.

IIpoBenenue
Ka4eCTBEHHBIX PEaKLUi Ha
OenKu: OuypeToBOi

pCaknuun Ha COACPKAHUC
Ocnka B THAPOJIN34aTC




JPOKKEN,
IIOJIyY€HHOMPAaHEE.
IIpoBenenue
HUHTHJIPUHOBOM pPEAKLUU.
N3yuenue
cneKTpodoTOMEeTpHUIECKOT
0 MeToJa OOHapyKeHUs

Oenka U MeTo/1a
Bbpendopna. IlpoBenenue
HIEPBOTO JTamna

uMMyHoaHaiu3a. PaboTa ¢
muteparypoir. IIpocmotp
BH/JICO. 3aBepiieHue
paboTel ¢ HabOpoM 110
nMMmyHoaHanu3y. OrneHka
pe3ysbTara

Pa3nen 5. KomnbioTepHoe MoeIMpoBaHue W BH3YAJIU3aNMs CTPYKTYPBI OHoMoJieKyJ1 (7 4acoB)

27- | PyMol — mpo- | 3HakoMCcTBO c 4
30 | rpamMmma IJIs1 | YPOBHSIMU CTPYKTYPHOI
BU3YyaJIU3aLUU OpraHu3anuu
MPOCTpaH- 6uomonekyn u PDB-

CTBEHHOMCTPYKT | OaHKOM. 3HAaKOMCTBO C
YpPBIOMOMOJIEKYJT | uHTEepdericom
MOJIb30BaTEIIS

PyMol u
BO3MOKHOCTSIMU
BU3YyaIH3alluu
SJIEMEHTOB  CTPYKTYPBI
Oemka Ha  TIIpUMepe
KaJIUEBOTO KaHaJjia
(PDB ID: 1BL38).
Buzyanuzaius
CTPYKTYPBI
reMorjioOnHa, THUTHHA,
antutena (PDB  ID:
1HHB, 3B43,11GT
COOTBETCTBECHHO).
Pabora ¢ komaHIHOI
cTpokoit PyMol.
Busyanuzanus
CTPYKTYPBI
Hykineocombl, T-PHK,
JHK (PDB ID: 5CPI,
5L40, 1BNA
COOTBETCTBEHHO)
CaMOCTOSTEIIbHBIN
MHONCK OEJIKOBBIX
CTPYKTYp Ha caiTax
https://www.rcsb.org/,
http://pdb101.rcsb.org/,
WX BU3yalM3alus B



https://www.rcsb.org/

PyMol

31- | Modeller — | Teopernueckas 3
33 | mporpamma Juist | IOATOTOBKA,
KOMIIbIO- 3HAKOMCTBO C METOJIOM
TEPHOTO TOMOJIOTHYHOTO
MOJICTUPOBAHUS | MOJICITUPOBAHUS.
npoctpanctBeHH | [logroroBka CKpHUIITOB.
OH CTPYKTYpBI MonaenupoBaHue Ha
OeNIKOB MOJITOTOBJICHHBIX
3apanee  (Qaimax ¢
aMHUHOKHCJIOTHOMN
MOCJIEI0BATEIbHOCTHIO
U CTPYKTYpOM-
11a0JIOHOM. Amnanus
IOJIyYEHHOU CTPYKTYPBI
B CPaBHEHHUU
¢ mabionom B PyMol.
MonaenupoBaHue
OENTKOB C WM3BECTHOU
KPUCTAJUTNYECKOU
CTPYKTYPOH.
3HAaKOMCTBO c
cepBUCaMH
MO/JIETUPOBAHUS
OHJIAlH, a TaK>xe
Oasamu aHHBIX
http://www.
uniprot.org/ u
https://swissmodel.expa
sy.org/
Ilouck wu  u3ydeHwue
IIPOCTPaHCTBEHHBIX
Mojiened  OelIKoB MO
COOCTBEHHOMY BBIOODY
Paznen 6. Utorosoe 3ansitue (1 yaca)
34 [Ipodeccus PaGora ¢ ampMaHaxom 1
OMOXUMUK «ATtnac HOBBIX
npodeccuiiny.

[TepcrieKTUBBI U3yYCHUS
HAayKd OWOXMMHH H
npo¢eCcCuOHaIBHOTO
camMoonpeeNeHus (B
dbopmare KpYyTJIOTO
CTOJIa  WIM  ypOKa-
JIUCKYCCHUU)

HTtoro

34 yaca

Onucanue MaTepHAJTbHO-TEXHUIECCKOIo H yqeﬁﬂo-MeTonnqecxoro o0ecrnevyeHus

Paboueit nporpammsl




1.

w

[Iporpamma snextuBHOrO Kypca «BUOXUMUMUSA». Arop: H. B. AntumnoBa. CO0pHUK
OPUMEPHBIX PaboYMX MpOrpamMM. OJIEKTUBHBIE KypChl UIS NPO(MIBHOW IIKOJIBI :
yueb.mocobue ans obmeoOpasosar. opranmzanuii /[H. B. AntunoBa u ap.]. — M. :
[Ipoceemenue, 2019. — 187 c.— (IIpodunpHas mkona).
Y4eOHOCO0O0pyIOBaHUEIA00pATOPUIXUMUY,  (U3UKA  OHOJOTHH(B  TOM  4YHCJe
odopynoBanue nenrpa «Touka pocra»(O6opynoBanue: Beckl, criekTpodoromerp, Y D-
namna g TCX, kamepa ans TCX, cnuproBka, HabOp Ui UMMYyHOaHanu3a; PacxoaHbie
MaTepHallbl U MOCY/AA: MIIMHAPBL 25 MJI, IOMITBI ISl TATIETOK, TTUIIETKU 2 MJI, MTUTIETKH
0,1 M, nenmuTenpHBIC BOPOHKH, IPOOUpPKH TacTukoBbie 50 mir; PeakTuBbl: ximopodopm,
9TaHOJ, POJAHU] aMMOHHUS, Cylb(ar HaTpUsOE3BOIHBIN, XJIOpuJ *kene3a (6-BOAHBIN),
THJIPA3HH COJITHOKUCIIBIA, HUHTUAPUH, (ochHOopHOMOIMONEHOBAs KHUCIOTa, MOJUOIAT
HATpUs, MOJHOJAEHOBO-KUCIBIH aMMOHHH, NOJCHWICYTb(AT HATPHUS, XJIOPHI HATPHS,
uutpar Hatpus, OJTA, Hutpar cepeOpa, HYKJIECOTHAbI, a30THas KHUCJIOTa, CepHas
KHCJIOTa, COJISIHAsI KUCTOTa, TU(PEHIIaMIH, 1e30Kcuprbo3a 1 pubo3a, opuuH (5-MeTui-
Pe30pIHH), XJI0pHOE Kene30; OOBEKT: IPOKIKH).

TCO: komnbrOTEP, IPOEKTOP, FIKPaH

NHupopmanronHbie pecypcehl:

4.1. Undopmarnus o kpacutensax: https://ru.lumiprobe.com/protocols

4.2. PexoMeHaaIMH 1O MPUTOTOBJIEHUIO Oy(PEPHBIX paCTBOPOB:
https://www.sigmaaldrich.com/life-science/core-bioreagents/biological-
buffers/learningcenter/buffer-reference-center.html

4.3. Hayunsrii xxypHan «buoxumusi»: https://www.libnauka.ru/journal/biohimiya/
Caiit biomolecula.ru (Hanmpumep, ctaths «JIMMUIHBIN GYyHIAMEHT KU3HUY):
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-kislot
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/poiavlenie-i-evoliutsiia-kletochnoi-membrany

5. NadpopManimoHHO-KOMMYHHKAaTUBHBIC CPEACTBA!

5.1. KoMIJIEKT HACTOJIBHBIX UT'P N0 «ATIIaCy HOBBIX ITpodeccuiiy:
http://box.atlas100.ru/#future

5. Bugeonekropuii:
https://www.youtube.com/watch?v=nQbI3QC4t4Q&index=16&list=PLF6 TGk
0UjYG79EHVCtIrsWwBWMfRMewRj7
https://www.youtube.com/watch?v=XI6eivdt8Bk&list=PLF6 TGkOUjYG79EH
vCtIrsWBWMfRMewRj7&index=17
https://www.youtube.com/watch?v=puceKBWzeqQ&t=19s
https://www.youtube.com/watch?v=gHeGo3pJStk&t=14s
https://www.youtube.com/watch?v=FZmO53ebWCcA&list=PLF6 TGkOUjYG79
EHvCtOrswBWMfRMewR]j7&index=18
https://www.youtube.com/watch?v=onogRbU6pQc&list=PLF6 TGKOUjYG79
EHvCtIrswBWMfRMewRj7&index=19
https://www.youtube.com/watch?v=E1dwk6RVnB4
https://www.youtube.com/watch?v=0k6Z49y7sqE&t=13s
https://www.youtube.com/watch?v=rJRouJJPFlg&t=18s
https://www.youtube.com/watch?v=k5 GJKEaSwo
https://www.youtube.com/watch?v=tYjur3DSHYE.
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=WxvdZCdLoVo&t=20s

Cnucok numepamypul
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