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TlogacuuTensHada 3ammcKka

AKTyaJlbHOCTh JTAHHOTO Kypca OIpelensercss HEOOXOAWMOCTBIO IMOJJICPKKH MPOPHIHLHOTO
o0pa3oBaHMsl, HANpPaBIEHHOTO HAa TMOATOTOBKY OYAyIIMX MPOPECCHOHATIOB s Pa3BUTHSA
BBICOKOTEXHOJIOTUYHBIX MPOU3BOJICTB HA CTHIKEECTECTBEHHBIX HayK. CojepikaHue Kypca SBISETCS
KOHBEPI'€HTHO OPUEHTHUPOBAHHBIM M oOecreynBaeT (HOPMHUPOBAHUE KOMIIETEHIIMH, HEOOXOIUMBIX
JUISDKW3HH U TPYAOBOM JCSTEIBHOCTH B 3MIOXY BBICOKOPA3BUTON HAYKH U COBPEMEHHBIX TEXHOJIOTHA.
Kypc mpenna3zHaveH ydamuMcsi CTapiieil MIKOJBI €CTECTBEHHO-HAYYHOTO,T€XHOJOTHYECKOTO HITU
YHHUBEPCAIHHOTO MpoQuiieli 00ydeHNsT W MOXKET OBIThKAK 00s3aTeNbHBIM YYEOHBIM TPEIMETOM I10
BBIOOPY yUaIerocs U3 KOMIIOHEHTa 00pa3oBaTeIbHOM OpraHu3alyy B BApUATHBHON YacTH Y4eOHOTO
IUIaHa,TaK U KYpCOM B paMKax BHEYPOUYHOI JEeATEIbHOCTH H/HIIH IOTIOTHUTEIEHOTO

o0Opa3oBaHws.

PabouasimporpaMmma  ycTaHaBiIMBaeT —00s3aTeNIbHOE IPEIMETHOE COJCpIKaHHWE, IpejJiaraet
NPUMEPHOE TEMAaTUYECKOE IUIAHUPOBAHHE C Y4YETOM JIOTUKM Yy4eOHOro mpolecca, OmpeernsieT
TUIAaHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca Ha YPOBHECPEIHETO 00IIero 00pa3oBaHHUsI.

BcooTBeTCTBUMCCHCTEMHO-IEATETHLHOCTHBIMITOIXOI0MPEATA3 AU TaHHON POTPAMMBI
OpeAroyiiaraeT HUCIOJIb30BAaHUE COBPEMEHHBIX METOJOBOOYYEHHSI W pa3HOOOpasHbIX  (PopMm
OpraHM3aImi 00pa30BaTEIILHOTO TpOIlecca: KPYTIbIA CTOJ, BUACOICKTOPHA, OMonH(popMaTHIecKas
paboTra, ceMWHapbBl, TPAKTUYECKHEe W JIabopaTopHble paboThl, Yy4eOHOEe HCCIeIOBaHUE,
caMocCTosATeNbHasl paboTa ¢ IEPBOMCTOYHHKAMH, JICKIHS, KOHPEPESHITHS U 1p.;
B03MO0XHOBBITIOTHEHHEHH TUBH Ty JIbHBIXUCCIIEJOBAHUHHITPOSKTOB. [loCTIREeHIE TUTAHUPYEMBIX
PE3yNIBTATOB OIIEHUBACTCS KaK «3a4TCHO/HE 3aU4TCHOY.

Hemn kypca: ¢opMupoBaHHE HAYYHOM KapTUHBI MHUpPA; Pa3BUTHE IMO3HABATEIbHBIX HMHTEPECOB U
MeTanpeIMETHBIXKOMITETEHIIMHA O00y4YaloUMXCs 4Yepe3NpakTHUECKYI0 JeATEIbHOCTh; paclIupeHue,
yrayonenue u 000OILIeHHE 3HAHUHOCTPOEHUU,CBOUCTBAXU(PYHKIUAXYCTOMUYMBOTO HHTEpeca K
npo¢hecCUOHATIBLHON AESITETLHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

3ajauu Kypca:

— HW3YYUTh OCOOCHHOCTH CTPOCHHUS, CBOMCTBa M (YHKIUH OMOMONIEKyN (YIJIEBOJOB, JHIHIOB,
0€TKOB, HYKJICMHOBBIX KHCJIOT), BXOASAIINX B COCTAB )KHUBOTO OPraHU3Ma;

— chopmupoBaTh y 0OydaroOImMXCsl TPEACTaBICHUS OO0 OCHOBHBIX METOJaX HCCIEOBAaHUS B
OHMOXUMUMU,

— MO3HAKOMUTH 00Y4aIOIIUXCs ¢ OMOMH(DOPMATUKOM;

— 00ecneuuTh pa3BUTHE YKCIICPUMEHTAIBHBIX YMEHUN 1 HABBIKOB B COOTBETCTBUU C TPEOOBAHUSIMU
NpaBUJI TEXHUKU 0€301acHOCTH,

— paccMOTpeTh O0JIaCTM TPUMEHEHHUS COBPEMEHHOW OWOXMMHU B  (YyHJaMEHTAIbHBIX,
MEIUIMHCKHUX U (PapMaIleBTUIECKUX HCCIIEOBAHMSIX;

— chopmupoBaTh y 00yJarOIIMXCsl KOMIIETEHITUH JIJTs PO(EeCCHOHAIEHOTO

caMooIIpe IeNIeHUSIBPaMKaXIIPeIMETOBECTECTBEHHO-HAyYHOT OPa3BUBAThbMOTHBAIINIOK
HETIPEPHIBHOMYYCTICTITHOM MPO(ecCHOHATEHOM NeSTeTbHOCTH;

— PACKPBITH pOJIb OMOXMMHUU KaK 6a30BOTO U MPHOPUTETHOTO HATIPABJICHUS

HAYYHO-TEXHUYECKOTO Mporpecca.

OOmrast xapakTeprcTuKa Kypca. JlaHHBIH Kype COIepKaTeNbHO CBSI3aH CKYpCaMU XMMHUH, OMOJIOTHH,
UHQOPMATUKH, T. €. HOCHT HHTETPUPOBAHHBINXApaKTEpP M CIIOCOOCTBYET PAa3BUTUIO ECTECTBEHHO-
HAYYHOTO MHUPOBO33pEHHSyYalIUXCsi. B y4eOHOM TutaHe AJIeKTUBHBIA Kypc «buoxummusy» sBisercs
4acThl0 TpeaMeTHOW oOnactm  «EcCTecTBEHHO-HAy4YHBIE TpEeAMETh». Marepuan mocoOus
o0ecrieynBaeT  3HAKOMCTBO  C  COBPEMEHHBIMH  (YHJaMEHTAJIbHBIMH  HIPHUKIATHBIMH
WCCIICIOBAaHUSAMH B 00JacTH OWoXumud; (GOPMUPOBAHUE Yy OOydYaIOMUXCS KOHBEPTEHTHOTO
MBIIUICHHS; yriIyOneHne u 00oO0IIeHNe 3HAaHUMIITKOIPHIUKOB O BBICOKOMOJICKYJISIPHBIX BEIIECTBAX,
METOAaX MX M3YYEHHS; PACKPBITHE MPUHIHIOB (YHKIMOHUPOBAHUS KHUBBIX CHCTEM; 3HAKOMCTBO C
UCTOpUEH pa3BUTHS €CTECTBO3HAHUS W COBPEMEHHBIMH pPa3pabOTKaMH y4YEHBIX;BOCIIHTAHHE
OCpeKHOTO OTHOILICHHS K JKUBOW TpUpoae, (OPMHPOBAHUE KYJIbTYypbl NHTaHUs, OOyueHHE



apryMEHTUPOBAaHHOMY BEACHHIO JHCKYCCUH; JKEIaHME 3aHUMAThCsl HAyYHO-IPAKTHYECKOHN
JESTEIbHOCTHIO.

ITocobue COACPKUT MCETOAUYCCKHC KOMMCHTApUMW 110 OpraHu3aluu SaHSITPIfI(OC06€HHOCTPI,
CTPYKTYpa, COACPIKAHUEC, BUAbI ACATCIbHOCTHU, (I)OpMI:I OopraHu3aluu 3aHATUN U T. I[.). Ha 3anstusax
ydamuecda pa3BUBAIOT AHATUTUYECKHECITOCOOHOCTH npu HNOpOBCACHHU IPAKTHYCCKUX pa60T,
YCTaHaBJIMBAOT NPUYUHHO-CJICACTBCHHBIC CBA3U IIPH U3YUYCHUHN MCTOI0B 6I/IOXI/IMI/II/I, Y3HArT O
BO3MOXHOCTAX HX IMNPUMCHCHHA B MCEIAHWIHMHE, O KOHTPOJIC KadyeCTBa B q)apMaIICBTPI‘{eCKOﬁ )41
MUIIEBOM IIPOMBITIIJIICHHOCTH.

OcHOBHBIE UJIeH Kypca:

— €IMHCTBO MaTepUAIbHOTO MUPA;

— BHYTPHU- U MEXKIpEeIMETHasI HHTErpalus;

— B3aUMOCBSI3b HAYKH U NPAKTHKHY;

— B3aUMOCBSI3b YEJIOBEKa U OKPYKAIOIIEH CPEe/Ibl.

KittoueBble MpUHLIUIIBI OpraHU3AUH 3aHATHIA:

— MEXAMCLUUIUITMHAPHBINA CUHTE3 €CTECTBEHHO-HAYYHOIO 3HAHUS;

— OpHeHTaIHs y4eOHOM AesITeIbHOCTH Ha UCCIIEI0BATENbCKYIO H KOHCTPYKTUBHYIO;

— pa3BUTHE KOMMYHUKAaTUBHBIX HABBIKOB;

— o0y4eHne pa3INyHbIM BHIAM JIESTEITbHOCTH;

— TIOTIOJIHEHWE HaanpeaMeTHbIX 3HaHui dYepe3 HBUK-texHonormm (HaHO-,0MOTEXHOIOTHH,
MH(GOPMAIIMOHHBIE, KOTHUTUBHBIE TEXHOJIOTHH);

— BeJlyllasi poJib CaMOOPraHu3aluy B mpoiiecce o0yueHusl.

dopmamu KOHTPOJIS HaJl yCBOGHUEM MaTepualia MOTyT CIYXHUTh OTYETHI IO IPAKTHYECKUM padoTaM,
CaMOCTOSITENIbHBIE TBOpPYECKHE pPaOOThI, TECThL,UTOIOBBIE Y4E€OHO-UCCIIEOBATENBCKAE MPOCKTHI.
HroroBoe 3aHsATHE MPOXOJUTB BUJE HAYYHO-IIPAKTUUECKON KOH(EPEHIIMH WK KPYIJIOro CToja, Iie
3aCIyIIMBAIOTCS JIOKJIAbl y4YalluXcs MO BBHIOPAHHOM TeMe HCCIENOBAHUS, KOTOPHIEMOTYT OBITH
MPEJICTaBICHEI B opMe pedepara Wi OTYETA 110 HCCIIeI0BATEICKON paboTe.

Copaeprxanue Kypca

Pasnen 1 Beeaenne B Onoxummro (6/12 1)

Texnuka Oe3omacHocTd Mpu paboTe B Xxumuueckou sabopatopuu. McropusOuoxumun. Ilpenmer
onoxumuu. CTpykTypa U GyHKIIMH OMOMOJIEKYII.

Paznen 2 Metoap! BelieneHus: 6uomosiekyn (6/12 )

3uakomctBo ¢ Mmeromamu: «[lomyuenne JIHK wu3 xkmerox nykay», «[lomyuenue mnpenapara
HYKJICMHOBBIX KHCJIOT U3 APOXOKEH M HCCleoBaHUE HYKJICOMPOTEUHOBY, « DKCTPAKLUS JTUIUIHON
(pakmuu U3 KENTKA KypHHOTO SHIa.

Paznen 3 Merons! paznenenus onomorneky (4/8 1)

Teopernueckue OCHOBBI OMOXUMHUYECKUX METO/I0B pa3zesieHuss OMOMOJIEKYII.

[TpakTraeckue padOTHI:

1 «["enb-pumpTpaninoHHOE pa3ieneHne OHOMOIICKYID».

2 «ToHkocolHas XpoMaTorpadus JUIHI0BY.

3 «nenTudukanus GyHKIMOHAIBHBIX TPYII Pa3IMYHbIMHU areHTaMM».

Paznen 4 KauecTBeHHBIN M KOJIMUECTBEHHBIN aHanu3 oromoseky(10/20 1)

[IpakTryeckue pabOTH AHATUTUIECKOTO XapaKTepa:

1 «KomuuectBeHHsIit ananmm3 Gocharuamnxonuaa. Onpenenenre JIUMUIHoTo Gocdopa ¢ TOMOMIIBIO
(deppotrormanara ammonus (Meto CTroapTa)y.

2 «KadecTBeHHbBIE peaklMU Ha HAJMYWE IMTyPHHOBBIX OCHOBAHUI M OCTAaTKOB (OC(HOPHOI KHCIOTHI B
cocrase JTHK».

3 «Ormpenenenue MEHTO3 B COCTaBE HYKJIEWHOBBIX KHCIOT», «KadueCTBEHHBIM W KOJIWYECTBEHHBIH
aHaJU3 HaJTM4YUs OCJIKOB M aMUHOKHUCIIOTY.

Paznen 5 KommnberoTepHOE MOJIETUPOBAHNE W BU3yallU3aIusl CTPYKTypbhIOnoMotiekyd (7/15 1)



BosmoxkaocTH miporpammbl PyMol s Bu3yanusanuy mpoCcTpaHCTBEHHONCTPYKTYPBI OMOMOJICKYT,
KOMITBIOTEPHOE MOJICIMPOBAHHUE TMPOCTPAHCTBEHHOMCTPYKTYPBI OEJIKOB C TMOMOIIBIO MPOTPAMMBI

Modeller.
Paznen 6 Utorosoe 3aus

Tue (2/3 u)

3HaKOMCTBO C «ATJIacOM HOBBIX HpoQeccHil», MEepCHeKTUBBl H3YUYEHHUS HAYKd OHOXUMUHU
npo¢hecCUOoHaIBLHOI0 caMoonpeiesieHus (B opMaTe Kpyrioro CToja Uid ypoKa-TucKyCcCUn).

TemaTnueckoe MIaHuPOBAHUE

Kypc paccunran Ha 34 94

(1 1 B HEEITIO).

Tema OcHOBHOE coJiepKaHHe Konuue
CTBO
4acoB

Pasnmen 1 Benenne B Onoxumuro (6 1)

Beenenue.Ilpenmeton | Ilpeamer Ouoxumun. Uctopus Guoxumuun 1

oxumuu.Mcropusduox

UMUH.

Crpykrypa @DYHKIMOHAJIBHBIE IPYMIBI OPraHUYECKUX MOJIEKYJ. benku u | 2

UGYHKIMHONOMOIIEKYST | aMUHOKHUCIOTEL. MOHO- unonucaxapunsl. HykienHoBbie

KUCIOTHI. PaboTa ¢ JOMONMHUTETFHBIMU HCTOYHUKAMHU —
COCTaBJIEHHE KpATKOro cioBaps TepMUHOB.OOCyxkaeHue
(GyHKIMH OMOMOJIEKYII.

OkcnepuMeHT:anupo | OOCykJIeHne HayyHOro OKCIEPHUMEHTa KakoAHOro u3 | |

BaHUE,  BBINOJHEHHE | HHCTPYMEHTOB  Hay4dyHOro mnoucka.CocTaBlieHue  IjIaHa

UTPECTaBICHUE AKCIIEPUMEHTANIbHON JeATenbHOCTH. Pa3pabotka  (opmbl

pe3yabTaToB OTUYETHON JOKYMEHTALIUU N0 pe3ybTaTaM dKCIIEPUMEHTA.

OOcyxaeHne HSKOJIOTHYECKHUX  ACTEKTOB  MPAKTUYECKUX
3aHATHH, OIpEeJeIeHHe METOJOBYTHIIM3AIUU  TTOOOYHBIX
MIPOAYKTOB peakiwii. BeIOop TeM 11 murepatypHoro 0030pa

[IpaBuna TexXHUKH [TpaBuna TeXHUKH OE30MACHOCTH TIpH PabOTeB XUMHUYECKOH | 1

0e30MacHOCTH naboparopuu

Paznen 2 MeTos! BeIZieIcHUS OMOMOIEKYJT (6 1)

[onyuenne JAHK wu3 | IloBropeHue 3HaHUN O CTPYKType U (PYHKUUAX HYKJICUHOBBIX | 2

KJIETOK JIyKa kuciaor JJHK u PHK B kuBbIX Opranmzmax (cooOuieHus

yuanuxcs).O0cyx1eHre TeOPETUIECKIX OCHOB METOa
OKCTPAKIMM HYKJIEUHOBBIX KHUCIOT H©3 OHOJOTHYECKHX
o0bekToB.IIpaBuia TeXHUKH 0€30MaCHOCTH.

[NoaroroBka XMMHUYECKOH MOCY/bI U 0OOPYTOBAHMS.
[Tpurorosnenne peakTuBa (Oydep 11 TOMOTCHH3AIHH).
OxnaxaeHue  XMMHUYECKOM  IOCyAbl M pEeakTuBa.
['omorenmzanusi  oOpasma, moOaBmeHue  Oydepa  mis
TOMOTEHH3anu K o0pasmy. MHKyOamws ToMOTeHaTa W €ro
¢unprparusa.  Ocaxnaenne JIHK. TlomBenenme wurtoros
MPAKTUKYMA.

BoinenenuenykiennoB | M3yuenue ocoOeHHocTel cTpoeHHs U (PYHKIMOHUPOBAHUS | 2

BIXKUCIIOT wm3Apoxoker | mnasmuanoit JJHK B OakTepuanbHBIX KIETKaX.

uuccienopanuenykieo | IlpaBuna texuuku Oe3zomacHocTH.IloAroToBka XMMHYECKOM

IIPOTEUHOB. nocyasl U O00OpYNOBAaHUS [UIS SKCTPAKIWU HYKJICHHOBBIX

KUCJIOTHU3 JPOXKIKEH.

COopka YCTaHOBKH JUIS OJKCIEPUMEHTA: MPHCOCTHMHEHUE
00paTHOTO XOJIOAWIBLHUKA HTHHHON CTEKIITHHOW TPYOKH K
kosbe. [IpuroroBiieHre peakTUBOB.




[Tonyuenue HYKJIEONPOTEMHA W3  MEKAPCKUXAPONIKCH:
BHECCHHE B KOJIOy HaBECKH JPOXKEH, DKCTPaKIUS
HYKJICOTIPOTEHHA KUTITYEHUEM JIPOIKKEN B KUCIIOTE.
OxytaxkJieHre HyKJIeoNpoTenHa U JIOBEeHue00bEMa pacTBOpa
JI0 MCXOJHOTO 00BEMa peakMOHHOW cMecH. DUIbTpanus
HYKJICOTIPOTEHHA. IToaroroBka €ero AJIMKBOT IS
aHAJIN3aCOCTABHBIX KOMIIOHEHTOB HYKJIEMHOBBIX KHCJIOT B
CIIEAYIONINX MPAKTUKYMaX.

OKCTPaKIUSITUTUIHON
bpakuuu U3 KenTKa
KYpPHUHOTO siiia

O3HakoMJICHHE C MTPABUIIAMU TEXHUKH O€30MaCHOCTH.
[ToaroroBka mocy/pl, B3BELUIMBaHUE MPOOUPOK, HyMeparus.
[lepenoc skenTka B  UYUCTYIONMPOOUPKY, B3BEIIMBAHUE,
n00aBJIeHHE  OpPraHUYECKUX  PAaCTBOPUTENCH, AaKTHUBHOE
nepeMeliuBaiue,  orcrauBaHue.llepeHoc  opraHuuyeckoit
bpakuy B YMCTYIOB3BEIICHHYIO TPoOHpKY. [ToBTOp Aenenus
JUTSIBTOpO# Tipooupku. [loMernenne mo Tary uist
IIPOCYIIUBAHUS OT PacTBOPUTENIEH

B3BemmBanue  cyxoro  JMOMOHOTO  3KcTpakrTa.Pacuér
CpPeIlHEro U3 JABYX OIBITOB, PaCYETIPOLIEHTOB OT MCXOAHOM
Macchl xenTka.OhopMieHre pe3yabTaToB.

Paznenennebmnomorexy
JIMETOZIOM
resb-(OUIbTpaIruu

TeopeTnueckue OCHOBBI HCIIOIB30BAHUSIIPUHIIMIIA Te€JTb-
(buIBTpAIUY P pa3IeTCHUNONOMOIICKYIT

[IpoBenenune 3KCIIEpPUMEHTOB.
OTeneHueHN3KOMOJIEKYISIPHOTO KpacHTeIs oT
okpameHHoro 6enka. OdopMieHHe pe3yIbTaToB.

TonkoconHast
xpomaTtorpadus
JTIAMHIO0B.
Wnentnduxanus
(O YHKIIMOHATBHBIX
rpynn

O3HakoMJIeHHE C TpaBWIaMH TEXHHUKH O€30MacHOCTH.
[MoaroroBka mnocynel.llpuroroBnenue MNOABMKHONU — (a3sl,
3amnonHeHue Kamepbl. [loAroroBka mpoObl U3 JKCTpaKTa
JIUMHJIOB JKEJTKA.

Hanecenne mpoObl. BwicymmBanue tnactunsl.lIposBienne
nmon  YO-mammoii B TEMHOM  KOXKYXE/TIOMEIICHHU.
[IposiBneHue pa3HbIX IJIACTUHOK YKa3aHHBIMH peareHTamu.
OO6cyxaenre u opopMIIeHUE PE3yJIbTATOB.

Paznen 4. KauecTBeHHBIN

Y KOJIMYECTBEHHBIN aHamu3 ouomorekyn (10 u)

Ornpenenenue
KoHIIeHTparuudocdar
WIAIIXOJTMHA.

Mertoa Ctroapta

O3HakoMJIeHHE C TpaBWIaMH TEXHHKH O€30MacHOCTH.
[ToaroroBka nocyasl.IIpurorosnenne pacTtBOpa
(deppoTtrormanaraaMmmonwsi. [TonroroBka mpo6 i aHam3a:
pacTBOpeHHE HABECKH SHUYHOIO OHKCTpakTa BXJopodopme.
IIpuroToBnexue pasbasiennoropactsopa.llepenoc
beppotuonmanara, Xxaopohopma HaTUKBOT JTUITHIOB.

[IpuroroBneHre KOHTPOJBHOTO oOOpasua: TPUIPOOUPKHU
dbeppoTHoIIIaHaTa aMMOHUS ¥ YUCTOTO XJIopodopMa.

[Iponomxenue MOJITOTOBKHU npo6: MHTEHCUBHOE
nepeMeninBanue ¢a3, oTOOp HWXKHEH opraHudeckoil (asel B
yucThle NpoOupku crpoOkamu. AHanu3 o00pa3loB Ha
cnektpodoTomerpe.Pacuér conepkanus hochaTuanIXoIuHA
Brpobe. OOCykaeHue Pe3yIbTaToB.

[TogBeieHne NTOrOB NPAKTHUECKOTO 3aHSATHSL.




KauectBeHHbIE
peakiuu Ha
MyPUHOBBIE OCHOBAHUS
u octatku (hocopHoii
kuciotsiB JJHK

N3yuenue  mpoueccoB  pemnukanuu  JIHK — BxUBBIX
opranm3max (Ha npumepe reHomHo wuruiazmuanoit JIHK).

®depMeHTBI, YYaCTBYIOIME B MpOIEccax  PerUIMKAIUA
(mokmamprydanmmxcs).
W3yuenne mpaBun TexHWKH Oe3omacHocTH.lloaroroska

XUMHAYECKOH TOCYABl M 000pynoBaHMs (BECHI, IIIATENH,
KaJbKa, MIXIIBI, TEPMOYCTOWYHNBAs CTEKIITHHAS [TOCY1a IS
MIPUTOTOBJICHUS MOJIMOJCHOBOKUCIIOTO peakThBa (Kojba win
CTakaH), MPOOMPKU U THIIECTKH, JAKMycoBasi Oymara, ITUTKa
Y KaCTPIOJISAI(JIs1 CO3/TaHus BOJISTHOM OaHM), XOJI0IHAs BOJIA).
[Ipurorosnenue peaktuBoB (10%-ubiit pactBop NaOH, 1%-
Hbli pacTBOp AgNO3, MOIMOIECHOBBIN PEaKTUB) U BOJASHOM
OaHu.

[IpoBeneHne KayeCTBEHHBIX pEAKIWA Ha COAEpKaHUE
MYPUHOBBIX OCHOBAHUN U OCTATKOB(HOCPOPHON KUCITOTHI.
[loaBenenne uTOroB mpaktuueckoro 3ausatus.OdopmieHue
n1abopaTopHOl pabOTHI.

OrnpeziesieHre TIEHTO3 B
COCTaBe HYKJICHHOBBIX
KHCJIOT

[ToaroroBka XMMHUYECKOH MOCY/bI U 0OOPYTOBAHMS.
[IpuroroBienue PEaKTHUBOB: 1%-Hb1i1
pacTBopaueHWIAMUHA,  OPIMHOBBIA  peakTus,10%-HbIid
pactBop xsopHoro xene3a FeCl3,konnentpuposandas 30%-
Hast consHas kuciota HCIl, BoaHBIE pacTBOPHI OTAEIBHBIX
NEeHTO3 pubo3bl U Je3okcupubo3bl.llonroroBka BoAsSHOM
OaHm.

[IpoBeneHne KayeCTBEHHBIX pEAKIWA Ha COAEpKaHUE
OCTAaTKOB pUO03bI M JIE30KCHPUOO3bI B HYKJICONPOTECHHE
JIpOXOKE W B pacTBOpax OTAENbHBIX NeHTo3.IlonBeaenue
UTOTOB MTPAKTUYECKOTO 3aHATHS.

KauecTBeHHEbII
KOJIMYECTBEHHBIIN

IToarotoBka K dKCcHepUMEHTANLHON paboTe.O0cyxaeHHEe
Ka4eCTBEHHBIX PEaKIil Ha OCTKM 1 aMUHOKHUCIIOTHI

agan3 OEIKOB

[IpoBeieHne KaueCTBEHHBIX peaKIii Ha OeNKu: OMypeTOBOM
peakiMd Ha cojep)kaHueOenka B THUAPOIHM3ATE IPOXNKIKCEH,
nojy4eHHOMpaHee. [IpoBeeHre HUHTHIPHHOBOW pPEaKIIWU.
H3ydeHne crneKTpopoTOMETPUIECKOTOMETO/Ia OOHAPYKEHUS
Oenka n metoza bpendopna.

[IpoBenenne mepBoro srtama WMMyHoaHanmu3a.PabGora c
muteparypoil. [IpocMoTp BHzEO.

3aBepuieHue paboThl ¢ HaOOpoM 1o UMMYyHOaHaU3y. O1eHKa
pe3yJbTaTa.

Paznen 5 KommnbrotepHoe

MOJIEJTMPOBaHUE U BU3YyAIU3ALMs CTPYKTYpbl OMOMOJIEeKyY (74)

PyMol — mnporpamma
JUISIBU3YaJTU3AIH
NPOCTPAHCTBEHHOM
CTPYKTYpPBIOHOMOJIEKY
7.

3HAaKOMCTBO C YPOBHSIMH CTPYKTYPHOM OpraHU3aiuu
ouomonexkyn u PDB-6ankoM. 3HakoMcTBO ¢ WHTepdeiicom
noJyib3oBaTesiPyMol 1 BO3MOKHOCTSIMU BU3YyaTU3aluA
AJIEMEHTOB CTPYKTYpHI Oellka Ha MPUMEpPEKaINeBOr0 KaHaa
(PDB ID: 1BLS)

Busyanuzanust CTpyKTypsl TeMoryioOMHa, TUTHHA, aHTHTENa
(PDB ID: 1HHB, 3B43,1IGT cootBercTBeHHO). Paborta ¢
KOMaHAHOM cTpokoii PyMol

Busyanuzanus ctpykrypsl Hykieocomsl,T-PHK, THK (PDB
ID: 5CPI, 5L.40, 1BNACOOTBETCTBEHHO)

CaMOCTOSATEIbHBIN TOUCK OEJTKOBBIX CTPYKTypHa caiTtax
https://www.rcsb.org/ http://pdb101.rcsb.org/, 150:¢
Bu3yanusanus BPyMol




Modeller —nporpamma | TeopeTuyeckass ~ MOATOTOBKA,  3HAKOMCTBO  CMETOJAOM | 3
JUISL  KOMIBIOTEPHOTO | TOMOJIOTUYHOTO  MojenupoBaHus.IlogroToBka  CKpUNTOB.

MOJICTTUPOBAHUS MonenupoBaHie HAIOJATOTOBICHHBIX 3apaHee (aiimax ¢
MPOCTPAHCTBEHHOM AMUHOKHCIIOTHOM IOCJIC/IOBATEIBHOCTBIO M CTPYKTYPOW-
CTPYKTYPBI 1abJIOHOM

OEJIKOB

AHanu3 MOJTYYeHHON CTPYKTYpbl B CPAaBHEHUUC I1A0JIOHOM B
PyMol. MopenupoBanue 0enKoB c W3BECTHOMN
KPHUCTAJUIMYECKON CTPYKTYPOH

3HAaKOMCTBO C CEPBHCAMM MOJEIMPOBAHUS OHJIAWH, & TAKKe
Oazamu JAHHBIX http://www.uniprot.org/ u
https://swissmodel.expasy.org/ITouck u M3ydeHUe
NPOCTPAHCTBEHHBIX MoJelield OEeTKOB MO COOCTBEHHOMY
BBIOODY.

Paznen 6 Utorosoe 3ausitue (1 u)

[Tpodeccusomoxmmuk | Paborta ¢ ampMaHaxoM «ATiac HOBBIX Tpodeccuit». | |
[lepcrieKTHBEI U3y9ICHUS HayKH OMOXMMHHU u
npodeccuoHaIbHOTO  camoompeneneHus (B ¢dopmare
KPYTJIOTO CTOJIa WINYPOKA-IHCKYCCHN)

Wroro: 34

[Tnanupyembie pe3ynbTaThl OCBOCHHUS Kypca
B pesynbpTare u3ydeHus 3JIEKTHBHOTO Kypca Ha YPOBHE CPETHETO OOIIEroo0pa3oBaHUs Y yUAIIUXCS
OyzayT c(hopMHUPOBAHBI CIETYIOUIHE IPEIMETHBIEPE3YIbTATHI.
Yyammuiicss Hay4uTCs:
— pacKpbIBaTh HA MPHUMEpPAX pojb OHOXMMHUU B (OPMHUPOBAHHHM COBPEMEHHOWHAYYHON KapTHUHBI
MUpa ¥ B IPAKTUYECKOH eSITeIbHOCTH YETI0BEKa;
— JEeMOHCTPHPOBATh Ha TMPUMEpPaX B3aUMOCBS3b MEXIY OMOXUMHEW M JPYTUMH €CTECTBEHHBIMHU
HayKaMHu;
— COCTaBIISITh MOJICKYJISIDHBIE U CTPYKTYPHBIE (POPMYJIBI OPTaHHMUYECKUX BEIIECTB KaK HOCHTEIICH
UHQOPMAIIUK O CTPOCHHU BEUIECTBA, €r0 CBOWCTBAXU MPUHAUICKHOCTH K ONPEIEIEHHOMY KIIACCy
COCIMHCHU;
— XapaKTepH30BaTh OPraHWYECKHE BEIIECTBA MO COCTaBy, CTPOCHHUIO M CBOMCTBAM, YCTaHABINBATh
NPUYUHHO-CIICZICTBEHHBIE CBSI3M MEXK/Ty JAHHBIMUXAPaKTEPUCTUKAMHU BEIECTB;
— O0O0OCHOBBIBaTh MPAKTUYECKOE HCIOIb30BAaHUE OPraHMYECKUX BEUIECTB W HXpEakIuid B
NPOMBIIIIJICHHOCTH U OBITY;
— HCHONB30BaTh 3HAHHUS O COCTaBE, CTPOCHHMHM W XUMHUYECKUX CBOWCTBaX OEIKOB, JIHIUIOB,
YIJIEBO/IOB M HYKJIEUHOBBIX KUCIIOT JIJIsl IPUMEHEHHS B HAYYHOU U MPAKTHYECKOW JACATEIbHOCTH;
— HCIOJI30BATh HA MPAKTHKE Pa3IHYHbIC METO/AbI OMOXMMHUU — IKCTPAKIIUIOHYKICHHOBBIX KHCIOT
3 OHOJOrMYECKHX OOBEKTOB, CIEKTPOPOTOMETpUIOB Y D-BHUIMMON 001aCTH, TOHKOCIOWHYIO
xpomaTtorpaduio;
— BBINOJHATh XUMHUYECKUI HSKCHEPUMEHT B COOTBETCTBUH C INPAaBHIAMH HIPHEMaMHU Oe30MacHOM
paboThI ¢ XUMUYECKUMHU BEIIECTBAMU H JJa00paTOPHBIM 000PYIOBaHUEM:
* [0 TOJNyYeHHIO o0pa3la HYKJIEHHOBBIX KHCIOT KIETOK JyKa, HYKJICONpOTEeHHa JIPOXIKEH,
JTUMHATHOW (PPaKIINK JKEITKA KypUHOTO SHIIA;
* 110 pa3/IeJICHUI0 OMOMOJICKYIT,
* 10 TPOBEJICHHIO KAYECTBCHHBIX pEAKIUi Ha HAJIWYME B HYKICHHOBBIX KHCIOTaX OCTATKOB
MyPUHOBBIX OCHOBAaHUH, puO03bl/1e30KCUPU003bl, POCHOPHOI KUCITOTHI;
* 10 MTPOBE/ICHUIO KOJMUYECTBEHHOTO aHamu3a GpocaTuanaxoinHa;
* 10 MTPOBE/ICHUIO KQYECTBEHHBIX M KOJIMYECTBEHHBIX PEaKLUil Ha OCIKH HaMHUHOKHUCIIOTHI,
— BJAJETh MNpaBWIAMH W TpuéMaMu Oe30macHOi paboThl ¢ XHUMHUYECKMMHU BEIIECTBAMU U
1a060paTOPHBIM 000PYIOBAHHUEM;
— BJIaJIETh MPaBUIaMU 0€30IacHOTO OOPAIEHHUS C €AKUMH, TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMU,
CpeacTBaMu OBITOBON XUMHH;



— OCYIIECTBJIATH IIOMCK XUMHYECKOW HWHPOPMALMK 1O HA3BaHUAM, HICHTU(DHUKATOPAM,
CTPYKTYPHBIM ()OpMYJIaM BEIIECTB;

BJIAJICTh METOJAaMH KOMIBIOTEPHOH BH3yalM3alliil OWOMOJIEKYJ C HCIIOJIb30BAaHHEM MPOTPAMMBI
PyMol;

— CTPOHTH MOJETH OEIIKOB C TOMOIIBI0 METO/Ia TOMOJIOTUMHOTO MOJICIMPOBAHHS;

— KpUTHYECKH OICHMBAaTh W HMHTEPIPETUPOBATh C TOYKU 3PCHUSI E€CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH XHMHUYECKYI0O WH(POPMAILMIO, COAEPKAIIYIOCS B COOOLICHUSAX CPEICTB MAaCCOBOM
uHopmarum, pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThAX, B IEJISX BBISIBICHUS OUTHOOYHBIX
CYXKICHHIA U GOPMUPOBAHUS COOCTBEHHOH TIO3HIINY;

— TPEeACTaBIATh IYTH pEUICHUS TJI00aJbHBIX MPOOJIeM, CTOSAMIMX IIepe]] YelOBEYeCTBOM, H
NEePCHEKTUBHBIX HAITPABICHUN PAa3BUTHSI XUMHUYECKUX TEXHOJIOTHH.

VYyamuiicss HOIyYUT BOZMOKHOCTh HAYUHThCS:

— WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHUE U HBOJIOLUI0 OMOXMMHU KaK HAyKH HA Pa3IUYHBIX
HCTOPUYECKHX dTarnax e€ pa3BUTHS;

— HUCHOJIb30BaTh METO/Ibl HAYYHOTO MO3HAHMS MPH PEIICHUN Y4eOHO-UCCIIeI0BATEIbCKUX 3a/1ad 1O
U3yUYCHHIO CBOWCTB, CITIOCOOOB MOIYUEHHS U PACIIO3HABAHUS OPTaHNYECKHUX BEUIECTB;

— YCTaHaBJIMBATh B3aWMOCBS3H MEXIy (pakTaMu U TeOpuel, MPUUUHOMN CIEICTBHEM IpU aHAIN3e
NpoOJIEMHBIX CUTYaIi 1 000CHOBAHUH MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUECKUX 3HAHHIA;
— (opMynupoBaTh 1eIb UCCIEI0BAHNS, BBIIBUTATh U MPOBEPATh IKCHEPUMEHTAIBHO THUIOTE3BI O
XMMHWYECKHX CBOWCTBAaX BEIIECTB Ha OCHOBE MX COCTAaBA M CTPOEHHS, UX CIIOCOOHOCTH BCTYIaTh B
XUMHUYECKHE PEAKIIMH, O XapaKTepe U MPOJAYKTaX pa3IuYHbIX XUMHUUECKUX peaKLui;

— CaMOCTOSTEJIbHO IJIAHUPOBATh U MTPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTBI C

coOroieHreM mpaBuil 6e30MacHoi padoThI C BeleCTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM;

— HHTEpHpPETUPOBATh JAaHHBIE O COCTAaBE W CTPOCHHUM BELIECTB, IOJYYEHHBIE C IOMOIIBIO
COBPEMEHHBIX OMOXUMUYECKUX METOJIOB;

— XapaKTepU30BaTh POJIb OEJIKOB M HyKJIEMHOBBIX KHCIOT KaK Ba)KHEHIIINX

OMOJIOTUYECKN aKTHBHBIX BEIIECTB.

OneHka JOCTHKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB YCBOEHHS Kypca

1 Kakumu OBIBAIOT THIBI A30THUCTBHIX OCHOBAaHWH, BXOJAIIMX B COCTaB HYKJICHHOBBIX KHCIOT, H
KaKOBO MX CTpoeHue?

2 Onumwure YCJIOBHS ONpeAeNiCHUs] IMypPUHOBBIX M NHPUMHUAMHOBBIX OCHOBaHMM B COCTaBe
HYKJICUHOBBIX KUCJIOT.

3 Onumure CTPOSHHUE U pa3Inyre MOJIEKYI pHOO03bl U AE30KCUPUO03bl B IUKIMUYECKOM popme.

4 C noMompl0 KakMX peakuud (KpaTKO OINUIIMTE) MOXKHO ONPEICNIUTh Hajduuue puodo3bl U
NIe30KCUpH003bI B 00pa3ax HyKJIeHHOBBIX KUCIOT? EcTh nucpenu Hux cnennpuaHbie peakun?

5 Ilo kakoMy aIropuTMy CTPOUTCS] MOJIENb IPOCTPAHCTBEHHOMN CTPYKTYPHIOEIIKA IPH TOMOJIOTHYHOM
MOJICTUPOBAHUN?

6 IlepeuncaureocnoBusieaTanbuoboromerona/IlHK u3 sxuBoro o6bexta 1 00BSCHUTE CYTh KaXKI0TO
JTarmna.

7 Urto npeAcTaBisiioT co00i HyKJI€as3bl U KAaKUX TUIIOB OHU ObIBAIOT?

8 HazoBuTe 0CHOBHOM KOMIOHEHT (POCHOIUMUAOB SUYHOTO SKEITKA.

9 T'me OynmeT HaXOAMUTHCS LEJNEBOM MPOAYKT — Ha HHTepdase (moBepxHocTHpasnena (as3) uim B
pacTtBope (opranumdeckas (aza) Mpu SKCTPAKIHUH JUMUAOB JKEITKAa CMEChI0 XJIOpOo(OpM : METaHOI
win xjopogopMm : 3TaHon(2:1)? Y Kakoro M3 KOMIIOHEHTOB CMECH MNPOWJIEHHBIH MyTh MNpHU
pasnenennu, a 3HauuT Rf, Oyzmet MeHsIme: y Toro, CpoJICTBO KOTOPOTO OOJIbIE KIMOIBMKHON (asze,
WIN Y KOMIIOHEHTA, CPOJICTBO KOTOPOTO OOJIbIIIE K HOCHTEIO — CHIIMKAreo?

10 IMToxymaiite, kak B iporpamme PyMol mokasats BOOpOIHBIE CBS3HU BHYTPH O-CITUPATTH.

11 B Bameii cmecu ecth (ochatummnxonna u (ochatuamndTanonamud. [locne oxpammBaHUsS
KaKHM PEareHTOM BBl YBUIHUTE TOJIBKO (ochaTHINIITAHOIAMHIH?

12 B yém 3akitoyaercs IJIaBHOE OTJIMYME (PEHOI-XJIOPO(YOPMHOTO METOAA OTMETOAA KHCIOTHOTO
ruzapoauza’?

13 Kakum crnoco60oM MOKHO ONPEEIUTh OEITKOBYIO PUMECH B 00pa3iie HyKJIEUHOBBIX KUCIOT?

14 Bl paznensere npu MoMoIIu reib-puiabTpanuu OelaKu ¢ MosieKyispHoiimaccoit 15 u 25 k/la.
Kaxkoii u3 HUX BBIIIET C KOJOHKHU paHbIie?



15 KakoB By 3aBUCMMOCTH ONTHYECKOM IUIOTHOCTH OT KOHLEHTpPALUU: JUHEWHas, KBaJpaTHYHas,
norapudmuyeckas’?

16 B kakoMm mHTepBaje ONTUYECKOM IUIOTHOCTH BBINOJHsSETCS 3akoH byrepa—Jlambepra—Dbepa B
cilydae Bauiero skcrepumenTa? OTianyaeTcs 1M OH OTHAauOOoJee YacTo UCTOIb3yeMOTro 1hanazoHa?

CpencrBa 00ydeHUS U BOCTIMTAHUS

B ocHOBe ncmonp30BaHus CpeACTB OOYUSHHSI M BOCITUTAHHUS JIKAT MMPHOPUTETH HEYKOCHUTEIIBHOTO
COOJIOICHHS TIPaBWJI TEXHHUKH O€301aCHOCTH, COBMECTHOH paboOThI memarora W 0OydJaromierocs,
WHTCTPUPOBAHMSI  COBPEMEHHBIXPOpPM  OOy4deHHWs] H  KOMIUIEKCHOTO  BO3JICHCTBHS  Ha
KHHECTETHYECKYI0, ayJAMallbHYI0 U BHU3YaIbHYIO cHCTeMBbl BochpusTus.CrenuanbHble CpeicTBa
oOydeHus: MOTYT OBITh TPEJOCTaBICHBI B pPaMKaxoOpa3oBaTEIbHBIX IPOCKTOB: «MeTUITMHCKUI
KJIaCC B MOCKOBCKOW IIKONIe»,«TH)KEHEPHBIN KJIacC B MOCKOBCKOH IIKOJe», «KypuaToBCKUM IIEHTP
HEMPEPHIBHOTO MEKIUCITUTUIMHAPHOTO 00pa3oBaHMs», a TakKe MPH HEOOXOJUMOCTHUX MOMXKHO
pUOOPECTH.

1 OGopynoBanue: Bechl, criekrpogoromerp, Y P-namna ans TCX, kamepa

st TCX, cniupToBka, HA0Op 1T UMMYHOAQHAITH3A.

2 PacxopHble MaTepHaibl ¥ MOCYA: IIMIMHIPHI 25 MII, IOMIIBI 7S TUNETOK, MANETKH 2 MJI, TUIETKH
0,1 M, nenuTeNbHBIE BOPOHKH, TPOOUPKHUIIIIACTHKOBBIE SO MIT.

3 PeakTtuBsl: XJ10p0ohopM, ITAHOI, POJAHU] AMMOHUS, CyNb(haT HaTPUAOE3BOJHBIN, XJIOPHU KeJe3a
(6-BOMHBIN), THAPA3UH COJSTHOKUCIBINA, HUHTHAPUH, (ochopHOMOTNOIEHOBAS KHUCIOTa, MOJIUOIAT
HATPHsI, MOJTMOICHOBOKHCIIBII aMMOHUH, JOACUWICYIb(GAT HATPUS, XJIOPU HATPHSL, IUTPAT HATPHSI,
ONTA, nHuTpar cepebpa, HYKICOTHIBI, a30THAas KHCIOTA, CEpPHAas KHUCJIOTA, COJSHAs KHCJIOTa,
IudeHnIaMuH, 1e30Kcupru003a 1 prbo3a, opiiuH (5-MeTUIPe30pIInH), XJTOPHOE JKEe30.

4 OOBEKT: APOAOKH.

4.1. Uadopmanus o kpacurensax: https://ru.lumiprobe.com/protocols

4.2. PeKOMEHIAITUUTIONTPUTOTOBICHHIOO Y (e PHBIX
www.sigmaaldrich.com/life-science/core-bioreagents/biological-buffers/learning-
center/buffer-reference-center.html

5 NudopManimoHHO-KOMMYHHUKAaTHBHBIE CPEJICTBA!

5.1. KoMIUIEKT HacTOJMBHBIX UTP 1O «ATiIacy HOBBIX Tipodeccuiin: http://

box.atlas100.ru/#future

5.2. Buaeonexropuii:

https://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&list=PLF6 TGk
0UjYG79EHvCt9rsWBWM{RMewRj7
https://www.youtube.com/watch?v=XI6eivdt8 Bk &list=PLF6TGkOU;jYG79EH
vCt9rsWBWM{RMewRj7&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&list=PLF6TGkOU;YG79
EHvCt9rsWBWM{fRMewRj7&index=18
https://www.youtube.com/watch?v=onogRbU6pQc&list=PLF6TGkOU; YG79
EHvCt9rsWBWM{fRMewR|7&index=19

https://www.youtube.com/watch?v=E1dwk6RVnB4
https://www.youtube.com/watch?v=0k6749y7sqE&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=tYjur3DSHYE.
https://www.youtube.com/watch?v=7smVNdt9bSY

https://foxtord.ru/events/2467ref=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



CIucok TuTepaTyphl

1 bonaeipes A. A. Beeaenune B Onoxumuto memOpan / A. A. bonapipeB. —
M.: Bricmag mkona, 1986

2 JleannmxepA.OcHoeiOnoxumun/ A Jleannmxep.—M.:Mup, 1985 — T.1.

3 OBunnHukOB lO. A. buooprannueckas xumus / 0. A. OBunnnukoB. —M.: [Ipocsemenue, 1987
4 CrnpaBounuk omoxumuka / P. Jlocon, 1. Dmumor, Y. Dmmot, K. [Irxorc. —M.: Mup, 1991 — C. 379
— 426

5 Xaiic U. M. Xpomartorpadus Ha Oymare / M. M. Xaiic, K. Manek. — M.:H3naTenscTBO
WHOCTPaHHOM JUTEpaTyphl, 1962

NuTtepreT-pecypchl

1 Hayunslii )xypHai «buoxumusi»:
https://www.libnauka.ru/journal/biohimiya/

2 Caiit biomolecula.ru (Harpumep, ctaths «JIMOUAHBIN QyHAAMEHT K13~
HU):
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-cekvenirovanie-
nukleinovykh-kislot
https://biomolecula.ru/articles/metody-v-kartinkakh-polimeraznaia-tsepnaia-
reaktsiia
https://biomolecula.ru/articles/nauka-daet-shans-molekuliarnaia-biologiia-v-
meditsine

https://biomolecula.ru/articles/lipidnyi-fundament-zhizni
https://biomolecula.ru/articles/poiavlenie-i-evoliutsiia-kletochnoi-membrany
https://biomolecula.ru/articles/khoroshii-plokhoi-zloi-kholesterin
https://biomolecula.ru/articles/molekuliarnaia-poverkhnost-chto-v-oblike-
tebe-moiom
https://biomolecula.ru/articles/kompiuternye-igry-v-molekuliarnuiu-biofiziku-
biologicheskikh-membran
https://biomolecula.ru/articles/12-metodov-v-kartinkakh-immunologicheskie-
tekhnologii

https://biomolecula.ru/articles/monoklonalnye-antitela
http://kpdbio.ru/images/docs/region/Biokhimija.pdf

3 l'ocynapctBennas apmaxones PD: ¢papmakorneiiHbie CTaTbH 10 KOHTPO-
JIF0 KauecTBa MPErapaToB HA OCHOBE AMUHOKHCIIOT, YTJIEBOIOB, JTUIUAOB H T. [I.:
http://pharmacopoeia.ru

(Hanpumep,

http://pharmacopoeia.ru/ofs-1-2-3-0012-

15-opredelenie-belka/).

https://postnauka.ru/themes/biohimiya

4 Jlexuuu o aHATUTUYECKON XUMHH JIOKTOpa XUM. HayK, mpogeccopa

M. A. IIpockypuuna: https://spectran.blogspot.ru/p/blog-page 1260.html

5 DneKTpoHHbIE KHUTH 10 TeMe «buoxumus»: http://www.knigafund.ru/
tags/2802




