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HosicuuTeIbHAA 3aMUCKA

AXTyallbHOCTh JTaHHOTO Kypca OTIpEeIISICTCSI
HEOOXOJIMMOCTRIO  MOJJCPKKHA TPOPUILHOTO 00pa3oBaHMUS,
HAIIPaBJIICHHOTO Ha MOATOTOBKY OyIyIIUX MpO(EeCCHOHATOB IS
pa3BUTHUS BBICOKOTEXHOJOTHMYHBIX IIPOU3BOJICTB Ha CTBIKE
€CTECTBCHHBIX HayK. Conepxxanue Kypca  SIBJISIETCS
KOHBEPTE€HTHO OPUEHTUPOBAHHBIM u oOecrnieunBacT
dbopMUpoBaHUE KOMITETCHIIUM, HEOOXOAUMBIX MJIs JKU3HU U
TPYJIOBOM NESITEIBHOCTH B JIIOXY BBICOKOPA3BUTOW HAYKU U
COBPEMEHHBIX TEXHOJIOTHIA.

Kypc  mpemnHazHadeH  ydJamuMmcst — CTapuied  IIKOJIBI
€CTECTBEHHOHAYYHOTO, TEXHOJIOTHYECKOTO TN
YHUBEpCaAJIbHOTO Tpoduiied oOydeHHus H MOKET ObITh Kak
00s13aTeNIbHBIM y4€OHBIM MPEAMETOM IO BBIOOPY ydallerocs u3
KOMIIOHEHTa 00pa3oBaTeIbHON OpraHu3allii B BapUATUBHOU
JacTh y4eOHOTO IUIaHa.

Y4yeOHO-MeTOANYECKOE oOf0ecrneYeHue Kypca  BKJIIIOYAET
pabouyio mporpamMmy 3JIEKTUBHOTO Kypca M ydeOHoe mocooue
st obywaromiuxcs. Pabouas mporpamMma  ycTaHaBIUBaeT
00s13aTeNbHOE MpEeaMETHOE coJiepKaHue, npejjiaraeT
TEMaTUYECKOE TUTAHUPOBAHHE C YYETOM JIOTHKH YYEOHOTO
npoliecca, OmpeAessieT IUIAHUPYEeMbIe pe3yIbTaThl OCBOCHUS
Kypca Ha YPOBHE CPEJTHETO OOIIEro oOpa30BaHUS.

B COOTBETCTBMM C CHCTEMHO-ICATCIBHOCTHBIM IIOAXO0JI0OM
peanuzanus JaHHOW MpOrpamMMBbl MpeAroiaraeT UCIOIb30BaHUE
COBPEMEHHBIX METOJO0B OOydYeHHUs W pa3HooOpa3HbIX GdopMm
opraHmzainuu o0pa3oBaTEIBHOTO TIpollecca: KPYTJbI CTOJ,
BUJICO-JICKTOpU, Ouno-mHopMarudeckass padoTa, CEMUHAPHI,
MpaKTUYECKUE u J1abopaTopHbIE paboTHI, yaeOHoe
HCCJIEIOBAaHUE, CAMOCTOSTEIbHAasE padoTa C MEPBOUCTOUYHUKAMU,
JIEKIUsI, KOH(pEepeHIuss ¢ Jp.; BO3MOXHO BBINOJHECHUE



WHJIUBUAYAIBHBIX MCCIEAOBaHUN U TpoeKToB. JlocTuxkeHue
IUIAHUPYEMBIX PpPe3yJIbTaTOB OIEHUBAETCS KaK «3auTCHO/HE
3a4TECHO.

Hean kypca: ¢dopMupoBaHHME Hay4YHOW KapTHUHBI MHUPA;
pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M METAIPEIMETHBIX
KOMIIETEHIU 0o0y4aronmxcs yepes MPaKTUUECKYIO
NEesITeIbHOCTh;  paclIupeHue, yriayoOieHue u  00o00meHue
3HAaHUW O CTPOCHUM, CBOWUCTBAX U (PYHKIUAX OHOMOJIEKYJI;
dbopMupoBaHHUE yCTOMUYMBOTO HHTEpeca K mnpodeccruoHalibHOU

JIEATEIBbHOCTU B 00JIaCTU €CTECTBEHHBIX HAYK.
3amaum Kypca:

— U3YyYUTh OCOOEHHOCTM CTPO€HMs, CBOWCTBA U (QPYHKIUH
ouomosiekyn (yrjieBOAOB, JIMIHUAOB, OEJKOB, HYKJICHUHOBBIX
KHCJIOT), BXOJSIIMX B COCTaB >XHUBOTO OpPTraHU3MA;

— copMupoBaTth y 0O0ydYaromuxcsi MpeACcTaBICHUsT 00 OCHOBHBIX

METO/1aX UCCIEIOBAHUSI B OMOXUMMUU;
— MNO3HAKOMHUTH OOyYaroImxcsi ¢ OMo-uHPOPMaTUKOM;

— o0ecrneuynTh pa3BUTHE DKCICPUMEHTAILHBIX YMECHUN W HaBBIKOB
B COOTBETCTBUM C TpeOOBaHWSIMH  TPABWII  TEXHHUKHU
0€30MacHOCTH;

— paccMOTpeTh 00JIaCTU TIPUMEHEHUSI COBPEMEHHON OMOXMMUU B
byHIaMEeHTAJIBHBIX, MEIUIIMHCKUX ¢  (dapMareBTUISCKUX
HCCIICJIOBAHUSIX

— copmupoBarth y 00y4aromuxcs KOMIIETCHIIUU JUIS
Mpo(eCCUOHATLHOTO CaMOOTIPEIETICHUSI B paMKaX MNPEeIMETOB
€CTECTBCHHO-HAyYHOrO IIMKJIAa, pa3BHBAaTh MOTHBAIIHIO K
HCIIPEPHIBHOMY  OOpa30BaHUIO KaK yYCJIOBUIO  YCICITHOU
npo¢deCCUOHAIIBHON NEsTEIbHOCTH;

— pacKpbITh pPOJIb OMOXUMHUHU Kak 0a30BOro M MOPUOPUTETHOTO
HaIIpaBJICHUs HAYYHO-TEXHUYECKOTO IMporpecca.

Oo0masn XapaKTepuCTHKA Kypca. JlaHHBIN Kypc



CoJiep>KaTeIbHO CBsI3aH C KypcamMHl XHUMHHU, OHOJIOTHH,
MHpOpMATUKH, T. €. HOCUT HHTETrPUPOBAHHBIA XapakKTep U
CIOCOOCTBYET pa3BUTHIO €CTECTBEHHO-HAYyYHOT'O
MHUPOBO33pEHUs ydamuuxcsi. B yuyeOHOM mjiaHe »JIEKTUBHBIN
Kypc «buoxumus» sBIsIETCS YacThIO MPEeAMETHOM o0JiacTu
«EctecTBeHHO-HayuHble NOpeaMETh». Marepuail mnocoous
oOecrnieunBaeT 3HAKOMCTBO c COBPEMEHHBIMU
(yHnaMeHTaJIbHBIMU W NOPUKIAJTHBIMU HCCJIEJIOBAHUSIMHU B
obOmactu  Omoxumuu;  (popmupoBaHue y  oOydarommxcs
KOHBEPIr€HTHOI'O MBIIJICHUS; YTIyOjaeHue u 0000I1eHre 3HaHUu
LIKOJBbHUKOB O BBICOKOMOJIEKYJISIPHBIX BEIIECTBAX, METOAAX HUX
W3YYEHUS; PACKPBITUE MPUHIMANOB (PYHKIIMOHUPOBAHUS KUBBIX
CHUCTEM; 3HAKOMCTBO C HCTOpPHEH pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMU pa3spaboTkamMu YUYEHBIX; BOCHIUTAaHUE
OEpeXHOr0 OTHOLIEHUS K >KUBOU mpupose, (OopMHUpOBaHUE
KyJIbTYpbl IUTaHUS; OOyUYE€HHUE apTyMEHTUPOBAHHOMY BEICHUIO
ITUCKYCCUM;  JKEJIAaHWE 3aHUMATbCS  HAYYHO-IPAKTHYECKOU
NESATEIILHOCTHIO.

I[TocoObue coaepXUT METOAUYECKHME KOMMEHTapuu IO
OopraHu3aluu 3aHsITHN (OCOOEHHOCTH, CTPYKTYypa, COJIep>KaHUE,
BU/IbI J€STEIILHOCTH, (DOPMBI OpraHu3alluy 3aHsTUN U T. 1.). Ha
3aHATUSX YyYalllMecs pa3BHUBAIOT AHAJIUTHUUYECKUE CIIOCOOHOCTH
Npyu TPOBEAEHUU TMPAKTUUYECKUX paboT, yCTaHABJIMBAIOT
MPUYUHHO-CJICJICTBEHHbIE CBSI3W MNpPU HW3YYEHUUM METOJOB
OMOXWMHH, Y3HAIOT O BO3MOXHOCTSIX HX TPUMEHEHHUS B
MEJIHIIMHE, O KOHTpOJ€ KadyecTBa B (apMaleBTUYECKOH U
MUILEBON MPOMBIIIJIEHHOCTH.

OcHoOBHBIC HAECH Kypca:
— €QUHCTBO MaTE€pHUaAJILHOI'O MHPA;
— BHYTPHU- U MEXIIPEeAMETHAsT WHTErparus;
— B3aWMOCBSI3b HAYKH U IPAKTUKU;



B3aMMOCBSI3b UEJIOBEKA U OKPY KAIOIIEH CpEJIbl.

KarodyeBble NPUHIMIILI OPraHW3alMU 3aHSITHM
MEXXIUCIUTIJIMHAPHBIA CUHTE3 €CTECTBECHHO-HAYYHOT'O 3HAHMS;
OpHEHTAIIUs yUYEOHOM JeATEIbHOCTH Ha HCCICA0BATEIBCKYIO U

KOHCTPYKTHUBHYIO;
pa3BUTHE KOMMYHHUKATUBHBIX HABBIKOB;

oOydeHHue pa3IMYHbIM BHUJIaM JE€SITEIbHOCTH;
MOMOJIHEHUE HaanpeaMeTHbIX 3HaHuil uyepe3 HBUK-
TEXHOJIOTUU (HAHO-, 0MOTEXHOJIOTUU, HH(POpMAITUOHHBIE,

KOI'HUTHUBHBIC TeXHOJ'IOFI/II/I);
BcAylIasd poJjib CaMOOpPraHMU3allry B ITPOLCCCC O6y‘-I€HI/IH.

dopMaMu KOHTPOJISI HAaJA  yCBOEHHEM  MaTepuaJja
MOTYT CITY>KUTH OTU€THl MO MPAKTUUYECKUM padoTam,
CaMOCTOSITEIbHBIE TBOpPYECKHE pPabOThl, TECThl, HUTOTOBHIC
y4eOHO-UCCIIeJOBAaTEIbCKME TPOEKThl. MTOoroBoe  3aHsATHE
MMPOXOJUT B BHJIE HAYYHO-TIPAKTUYCCKONW KOH(MEPEHIINU WITH
KpYyTJOro CTOJIa, TAE 3aCIylINBAIOTCA AOKIAJbl yYalIuXCs IO
BBIOpDAHHOW TEME MCCIEHOBAHHUSA, KOTOpPbIE MOTYT OBITh
npejacraBjieHsl B gopme pedepara  uiIM  OoT4€Tra IO
HCCIe0BaTEIBCKON padoTe.

Conepxxkanue Kypca
Pa3nen 1. Beenenue B Omoxumuw (5 u)

Texnuka Oe3omacHOCTH TpU  paboTe B  XUMHUUYECKOU
maboparopun. HWcropus Owmoxumum. Ilpenmer OunoxXuMUM.
Crpykrypa u GyHKIHH OMOMOJIEKYI.

Pa3znes 2. Meroabl BblAeJIeHUST OMOMOJIEKYJa (6 1)
3nakomctBO ¢ Meromamu: «llonyuenme JIHK wu3 kierok
nyka», «llomydeHue mperapara HYKJIEHUHOBBIX KHUCIIOT U3
IPOXIKEH M HMCCIeOBaHUE HYKJICONMPOTECUHOBY, «IKCTPAKIIUS
JUTIUAHON (DpaKIMU U3 KENTKAa KypUHOTO STAIIaY.
Pa3znen 3. MeToabl pa3jaejieHusi 0moMoJsiekyJa (4 )



TeopeTnyeckrue OCHOBBI OMOXUMHUYECKUX METOJIOB pa3JaeiICHUS
OUOMOJICKY 1.
Ilpaxkxmuueckue pabomuwl:
. «I'enb-GunpTparinoHHOE pasjicjiecHue OMOMOJICKYJID.
. «ToHkocnoMHasT XpoMaTorpadust JUITHIOB.
. «Mnentudukanus QGyHKIUOHAJIBHBIX  TPYON  Pa3IudHBIMHA
arcHTaMu».
Pa3nen 4. KauecTBeHHBIN M KOJHMYECTBEHHBIH aHAJIN3
oumomoutexyJ (10 a)
Ilpaxmuueckue pabomsr aHATUTUYECKOTO XapaKTepa:

1. «KonnuecTBeHHBIN aHaIu3 dbochaTuaguaxoanHa.
Omnpenenenue qunuaHoro  ¢ocdopa € MOMOIIBIO
dbepporuornimanara ammoHus (Metos Ctroapra)y.

2. «KadecTBeHHBIE peaKIMU Ha HaJIU4YME IIyPUHOBBIX
OCHOBaHMH HW  OCTAaTKOB (pochopHON KHUCIOTBI B COCTaBE
JIHK».

3. «OnpeneneHnue NeHTO3 B COCTaBE€ HYKJIEHHOBBIX KHCIIOTY,
«KauecTBEeHHBIII U KOJMYECTBEHHBIM aHaIUN3 HaJIU4Us OECJIIKOB
U aMUHOKHUCJIIOT.

Pa3znen 5. KomnbrorepHoe MOJAeJIMPOBAHME 1
BU3YyaAJIU3alUsl CTPYKTYPbI OMOMOJIEKYJI
(7 @)

Bosmoxxnoctu  mporpammbl  PyMol s Busyanuzamuwm
MIPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJIEKYJ, KOMIBIOTEPHOE
MOJEIIUPOBAHUE TIPOCTPAHCTBEHHOW CTPYKTYpbl OEIKOB C
romoiipio nporpammbl Modeller.

Pa3znen 6. Utorosoe 3ansitue (2 4)

3HaKOMCTBO €  «ATiacom HOBBIX npodeccuiiy,
MEePCHEKTUBBI U3yYEHUS HaykKu  OHOXUMHU U
npohecCHOHATIBLHOTO CaMOOTIpEJICIICHUS (B dbopmare

KpPYTJIOTO CTOJIa WM YyPOKa-AUCKYCCHM).



TemaTHuyeckoe NMJIAHUPOBAHUE

Kypc paccuuman na 34 u (1 u 6 neoenio).

KosimuecTBo
Tema OcHOBHOE coJep:KaHHue JacoB
34
Pa3nen 1. BBenenune B onoxumuio (5 1)
BeencHue 1
[Ipeamer  [IIpeamer Ouoxumuu. Hcropus 1
OUOXUMHUHU. OMOXUMHUH
cTtopus
OUOXUMUU
Crpykrypa |PYHKIIMOHAIBHBIC TPYIIITHI 1
1 QYHKIIMU [OPTaHUYECKUX MOJICKYJI. benku
OMOMOJIEKY [ AMUHOKHUCIOTbI. MOHO- 1
U1 nonucaxapuipsl. HykienHoBble
KUCJI0Thl. PaboTa ¢
TOTTOJTHUTSIBHBIMU
MCTOYHUKAMH — COCTaBJICHUEC
KpaTKOT'O CJIOBapsi TCPMUHOB.
O6cyxnenue GyHKIIUU
OHOMOJIEKY T
DkcnepuMe [(OOCYXAeHHUE HAYYHOTO 1
HT: PDKCIIEPUMEHTA KaK OJTHOTO U3
[UIAHUPOBA- [MHCTPYMEHTOB HAY4YHOTO MOUCKA.
HIC, CocrapJjieHUE MJIaHa
BBITTOJ- PDKCIICPUMEHTAIBHOM Jiesi-
HCHUEC U TeabHOCTH. Pa3zpaboTka hopMbl
[MPEJICTABJIE OTYETHOM JOKYMEHTAIIMU 1O




- HUE pe3yabTaTaM 3KCIIEPUMEHTA.
pe3ynbTa- |OO0CYXIEHUE PKOJIOTUUECKUX
TOB ACIIEKTOB IIPAKTUYECKUX 3aHSITHUH,
OIpEICIIEHUE METOJ0B
YTUIIU3AlUN TOOOYHBIX
MpOAYyKTOB peakiuii. Beidbop Tem
U1 TMTEpaTypHOro o63opa

OITAaCHOCTH

IlpaBuna [[IpaBuia TeXHUKH O€30MACHOCTH
TEXHUKHA [pu paboOTe B XUMUYECKOU
0e3- imaGopaTopun

Pa3znen 2. Meroabl Boiaeaenusi ouomosiexy.a (6 1)

[lomyuyenune
JIHK u3 xie-
TOK JIyKa

[loBTOpEHME 3HAHUU 0
CTPYKTYpE u byHKIIHAX
HyKJICMHOBBIX Kucior JIHK wu
PHK B KuUBBIX oOpraHusmax
(coobwenus yuawuxcs).
OOCyXJIEeHNE TEOPETUUECKUX
OCHOB METO0/1a YKCTPAKIUU
HYKJICUHOBBIX KHUCIIOT U3 OMOJI0-
TMYECKUX OOBEKTOB.

[IpaBusia TeXHUKH O€30MTACHOCTHU

[loaroTroBka XMMHUYECKOU MOCYAbI
1 000pYyJOBAHMS.

[IpuroroBnenue peaktuna (0ydep
J1J1s1 TOMOTEHU3aliH ).
OxnakaeHue XUMHUYCCKOM
OCy/Ibl U PEaKTHUBA.
["oMmorenm3anus obpasia,

no6assienue Oydepa mist
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TOMOT'€HH3aIlMH K 00pasiry.
MukyOanust roMoreHaTta u ero
dunbrpanus. Ocaxaenue JTHK.
ITonBeneHE UTOTOB
NpakTUKyMa

Briaenenue
HYKJIEUHOBBIX
KHCJIOT U3
JIPOKIKEN U
HCCIIEI0OBAaHUE
HYKJICOIIPOTE-
MHOB

N3y4deHne ocoOCHHOCTEN
CTpOE€HUS U (PyHK-
[MUOHUPOBAHUS TUIA3MUTHOMN
JIHK B OakTe- puajbHBIX
KJICTKaX.

[IpaBuna TexHuKu

0€30IMacCHOCTH.

[loaroTroBKa XUMHUYECKOU MOCYIbI
15 obopyno- BaHUS TUTs1
PKCTPaKIUU HYKJIEMHOBBIX

KHUCJIOT U3 JIPOXOKEH.

COopka yCTaHOBKH JIJIs
PDKCIIEPUMEHTA: MPU- COCJIUHECHUE
00paTHOTO XOJIOAUJILHUKA U
TUTMHHOM CTEKJITHHOM TPYOKH K
KoJi0e.

[IpuroroBiieHNEe peakTUBOB

[losryuyeHue HyKJI€eonpoTenHa us3
[MEKAPCKUX APOKKEU: BHECEHUE B
KOJIOY HAaBECKH JPOXK-KEH,
PDKCTPAKLUs HYKJIEOIIPOTEUHA
KUIIYe- HUEM JPOXKIKEU B
KHCJIOTE.

OXJ'Ia)KI[CHI/Ie HYKJICOIMIPOTCHUHA U




DKCTpPAKIIUS
ITUTIU THOMN
dbpakiu uz
PKEJITKa KypH-
HOI'O si1ia

noBeiIcHUue 00bEMa pacTBOpa J10
HCXOJMHOTO 00BEMA pe-
AKIIMOHHOU cMecu. OunbTpanus
HYyKJICOpo-TenHa. [loaroroska
€ro aJJMKBOT JJIS aHajIn3a
COCTABHBIX KOMIIOHEHTOB
HYKJICUHOBBIX KHC-JIOT B
CJICAYIONINX NPAKTHKyMax

O3HaKOMJICHHE C IIPaBUIIAMU
TEXHUKHU 0€3- ONaCHOCTH.
[loaroroBka nocynsl,
B3BEIINBaHUE NTPOOU- POK,
HyMepauus. llepeHoc xenrTka B
UHCTYIO IPOOUPKY, B3BEIIUBAHUE,
no0aBJI€HNE Opra- HU4YeCKUX
pacTBOPUTENEH, AKTUBHOE
repeMe- LINBaHWe, OTCTauBaHUE.
[lepenoc oprannyeckou ppakiuu
B YHCTYIO B3BEIICHHYIO
npooupky. IloBTOp AeneHus s
BTOpOM npooupku. [lomemenne
[0/ TATY JUIS IPOCYIIUBAHUS OT
pacTBOpUTENEH

Pa3zaen 3. Meroabl pa3jejieHust ouomosiexyJa (4 1)

Pasznenenue
OHOMOJIEKY T
METOJIOM T€JIb-
(dbunbTpan

TeopeTndyecKkue OCHOBBI
MCITOJIb30BaHUS TPUHITAIIA T'€JIb-
unbTpanuu npu paszaeaeHUuU
OUOMOJICKY T
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[IpoBeeHne YKCIIEPUMEHTOB.
OTtneneHre HU3KOMOJIEKYJISIPHOTO
KpacuTesss OT OKpa- NIEHHOTO
o6enka. OdopmiieHue

PE3yJIbTAaTOB
Tonkociol- |O3HaKOMJIEHUE C IIpaBAJIaMU 2
Hasl XpOMAaTO- TEXHUKHU O€3-OITaCHOCTH.

rpacgus nu-  |[[loArotroBka nocy/bl.

nuaoB. Mnen- [[purorosienne noagBUKHOMU
Tupukanus  |pa3bl, 3aM0JIHE- HUE KAMEPBHI.

pyHK1IIHO- [lonroroBka mpoOBl M3 JIKCTpaAK-
HaJIbHBIX Ta JUIHUIO0B JKEJITKa
rpyni

Hanecenue npoOwI.
BpicymmBaHue IJIacTUHBIL.
[IposiBnenue moa Y O-jamMIion B
TEMHOM KOXXyX€/TIOMEIICHUU.
[IposiBneHMe pa3HBIX MIACTHHOK
YKa3aHHBIMHU pearcHTaMH.
OO6cyxnenne u opopMIiIeHHE
€3yJIbTaTOB

Pa3zgen 4. KadyecTBeHHBIH U KOJWYECTBEHHBIN aHAJJIU3
ouomosiexya (10u4)




OmnpeneneHue
KOHIICHTpA-
uu pocdar-
U OWUIXOJIHNHA.
Meton Ctro-
apTa

O3HaKOMJICHUE C TIpaBUJIAMHU
TEXHUKH O0€3- OTTaCHOCTH.
[ToaroToBKa MOCY/IBI.
[IpurotoBieHue pacTBOpa
(dbeppoTruoaHaTa aMMOHHSI.
[ToaroroBka mpo6 JJis aHaIU3a:
PacTBOpPEHHE HABECKHU SIMYHOTO
PDKCTpaKTa B Xjaopodopme.
[[puroroBiieHne pa30aBIEHHOTO
pacTBopa.

[lepenoc ¢eppoTnonnanara,
XJ0poopMa U aTUKBOT JIUITUIOB.
[IpuroToBiaeHNE KOHTPOIBHOTO
oOpasua: Tpu NpoOUpPKHU
(beppoTHoIIIaHaTa AMMOHUS U
YUCTOTO XJIopodopma

[IpogomkeHne MoArOTOBKH MPOO:
MHTCHCUBHOE MEePEMEIITNBaHNEC
(a3, oT6op HMXKHEHN Op-
raHU9ICeCKOU (ha3bl B YUCTHIC
MPOOUPKHU C TPOOKaMU. AHAIN3
00pa3IoB Ha CIIEKTPOPOTOMETPE.
Pacuér conepxkanus
dbochaTuauaxonnHa B mpooe.
OOcyXJIeHrne pe3yIbTaToOB.
[lonBene- HuEe UTOTOB
MPAKTUYECKOTO 3aHSTHUSI




KagecTtBeH-
HEBIE
pEaKIuU Ha
IypUHO-
BbIC
OCHOBA-
HUSI U
oCcTaT- K’
pocdop-
HOM
KHUCJIOTHI B
JITHK

3yuyenne nponeccoB
perymmkanuu JIHK B »xuBbIX
opranusMax (Ha npumepe
reHomMHoO# umasmuaHoi JIHK).
DepMEHThI, YYacTBYIOIIHUE B
mpoijeccax peruiuKanuu

(mokIaabl yualiuxcs).

3yueHune npaBujil TEXHUKU
O0e3omacHocTu. [loaroroska
XUMUYIECKOHN MOCYIbI U 000py10-
BaHUs (BECHI, MIMTATEIH, KaJbKa,
[IUITIBI, TEPMOYCTONYNBAsI
CTEKJISTHHAs MOoCya JJIs
MPUTOTOBJICHUS
MOJINOJEHOBOKHUCIIOTO PEAaKTUBA
(konba unu crakaH), OpOOUPKHU
W TATIET- KU, JAKMYCOBas
Oymara, TUIMTKa U KacTprois (st
CO3/1aHUs BOJASTHOU OaHM),
XOJIOJTHAsI BO-J1).

[ IpurorosieHue PEaKTUBOB
(10%-u51ii pactBop NaOH, 1%-
Heiii  pactBop AgNO3, wmo-
ITHO1E€HOBBIN peaKkTuB) 151
BOSTHOU OaHU

[IpoBeneHne Ka4eCTBEHHBIX
peakui Ha COAEPI)KAHUE
[MyPUHOBBIX OCHOBAaHUU U
ocTaTKOB (hoCHOPHOM KHUCIOTHI.
[lonBenenne UTOrOB
MPaKTUYECKOTO 3aHSITHSI.
Odopmienue nabopaTopHOM

a00ThI




OrnpeneneH
1€ TICHTO3 B
COCTaBe
HYKJICH-
HOBBIX
KHCJIOT

[loaroroBka XUMHYECKOU TTOCYAbI
1 000py1OBaHUS.

[IpuroroBinenue peaktuBoB: 1%-
HBI pacTBOp AU EHUIIaAMUHA,
OPLMHOBBIN PEaKTUB,

10%-Hp1#1 pacTBOP XJIOPHOTO
sxestesza FeCls,
KoHIleHTpupoBaHHast 30%-Has
coisHas kuc- Jjora HCI, BogabBIC
PACcTBOPBI OTAEJIBHBIX MEHTO3
pUOO03bl U JTE€30KCUPUOO3HI.
[logroroBka BOAsiHOW OaHU.

[IpoBeneHne Ka4ueCTBEHHBIX
peaKkiii Ha COJIEpKAHUE
OCTATKOB PHOO3BI U JIE30KCUPHOO-
3bI B HYKJICOIIPOTEUHE JIPOKIKEHU
1 B pAacTBOpPax OTAEIbHBIX
ICHTO3.

[lonBenenne NTOroB
MPAKTUYECKOTO 3aHSITHUS

KauecTBeH-
HbIA U
KOJIU-
YCeCTBCHHBI
11 aHaju3
OeJ1- KOB

[loaroroBka k
DKCIIEpUMEHTAIIBHOM padoTe.
OO0CyXJIeHHEe KaueCTBECHHBIX
peaKIuii Ha OCJI-KHU U
AMHUHOKHCJIOTHI




[IpoBeneHne KaueCTBEHHBIX
peakiuii Ha OeJ- Ku: OnypeToBOM
pEaKIuu Ha cojAeprKaHue Oenka B
TUAPOJIN3ATE JIPOXKKEH,
noJiyaeHHoOM paHee. [IpoBenenue
HUHTUJIPUHOBOU pEaK- [IUU.
3yuenne
CHEKTPOPOTOMETPUUECKOTO
MeTO/1a OOHapyKeHUs OeJika u
meTona bpendopna

[IpoBenenue nepBoro srama
nMMyHoOaHanu3a. Pabora ¢
nmureparypou. [Ipocmotp BHUIEO

3aBepiieHue padboThl ¢ HAOOpPOM
Mo UMMYyHO-aHanu3y. OueHka
pe3yJibTaTta







Pa3nen 5. KomnboTepHoe Mo/e/iMpoBaHue M

BU3YyaJIM3allUsl CTPYKTYPbI OHoO-

MoJieKyJ (7 4)

PyMol — [3HakoMCTBO ¢ ypOBHSIMU 1
Mpo- CTPYKTYPHOMU Opra-HA3aluu
rpamMma it [Ouomosiekyslr 1 PDB-6ankom.
BU3yan3all [3Ha- KOMCTBO ¢ HHTepdeiicoMm
15078 rmosr3oBaresss PyMol u
[MPOCTpPaH- [BO3MOYXKHOCTSIMU BU3yaIU3allUU
CTBEHHOW [PJIEMEHTOB CTPYKTYPHI OelTiKa Ha
CTPYKTYpPHI [MpUMEpPE KAJTUSBOTO KaHaya
onomolrieky [(PDB I1D: 1BL8)
Ul Busyanuszanusi CTpyKTYypbI 1
reMoryjIo0MHa, TUTUHA,
anturena (PDB ID: 1HHB,
3B43, 11GT coOTBETCTBEHHO).
PabGoTa ¢ kOMaHAHONW CTPOKOM
PyMol
Busyanuzanus CTpyKTypbI 1
HYKJICOCOMBI,
T-PHK, JIHK (PDB ID:
5CPI, 5L40, 1BNA
COOTBETCTBEHHO)
CaMOCTOSTEIbHBIN OUCK 1

OETKOBBIX CTPYKTYp Ha caTax
https://www.rcsb.org/,
http://pdb101.rcsb.org/, ux

Bu3yanu3aiys B PyMol



http://www.rcsb.org/
http://pdb101.rcsb.org/

Modeller —Teoperuueckas moAroToBKa, 3
[porpaMma [3HaKOMCTBO C METOJIOM
TITsT TOMOJIOTUYHOTO MOJICJITUPOBAHUSI.
KOMITbIO-  [[loATOTOBKA CKPHUIITOB.
TEPHOTO MonennpoBaHue Ha
MO- [MOJATOTOBJICHHBIX 3apaHee ¢aiax
e TMPOBaH |C aMUHOKHUCIJIOTHOM
st MMOCJIEIOBATEIbHOCTHIO U
[MPOCTPAHCT [CTPYKTYPOM-11a0JIOHOM
- BECHHON  |AHaJH3 HNOJYYeHHON CTPYKTYPHI
CTPYKTYPBI B CpaBHCHHH C IITA0JIOHOM B
0OeJIKOB PyMol. MoaenupoBanue 6ei- KOB
C U3BECTHOM KPUCTATIIMYECKOM
CTPYKTYpOU
3HaKOMCTBO C CEpBUCAMM
MOJEIUPOBAHUS OHJIAH, A TAKXE
0aszamu maHHbIX hitp://www.
uniprot.org/ u
https://swissmodel.expasy.org/
[louck u n3yuenue
MPOCTPAHCTBEHHBIX MOJIe- JIeH
0EJIKOB T10 COOCTBEHHOMY
BBIOOPY
Pasznen 6. UtoroBoe 3ansitue (2 4)
IIpodeccusiPabora ¢ anbMaHaxoM «ATiac 2
OMOXUMMK [HOBBIX MPOGhECCHiD.
[lepcrieKTUBBI U3yUYCHUST HAYKHU
OMOXUMUHU U TTPO(PECCUOHATBHOTO
camootnpenenenus (B hopmarte
KPYTJIOTO CTOJIAa UJIU yPOKa-
TTMCKYCCHH)
HToro 34



http://www/

[lnanupyemMble pe3ybTaThl OCBOEHHS Kypca
B pesynapraTe wu3ydeHHs DIEKTUBHOTO Kypca Ha YpPOBHE
cpegHero  obmiero  oOpa3oBaHMsA Yy  ydYaliuxcs  OyayT

C(i)OpMI/IpOBaHBI CIICAYIOIHUC MPEAMETHDLIC PE3YJIbTAaTbI.
anmuuwz HAaY4YUumcs.

pacKpbIBaTh Ha IpUMEpax pojb OUOXMMUHM B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpa M B NOPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA;

JIEMOHCTPUPOBAThL Ha  OpHUMEpax  B3aWMOCBA3b  MEXKAY
OMOXUMHEN U JIPYTHMHU €CTECTBEHHBIMH HAayKaMU;

COCTaBJISITb  MOJIEKYJSPHBIE UM CTPYKTYpPHBIE hopMyIibI
OpraHMYEeCKUX BEIIECTB KaK HocuTelied uHpopMaluu o
CTPOCHHMHM BEIIECTBA, €r0 CBOMCTBAaX U IPUHAIICKHOCTH K
OMpEeaeIIEHHOMY KJIACCY COCJIMHEHUM;

XapakTEepu30BaTh OpPraHUYECKHE BENlecTBa II0  COCTaBy,
CTPOCHHIO U  CBOWCTBaM, YyCTAaHAaBJAMBAaThb  NPUYUHHO-
CJICICTBEHHBIE CBSI3M MEXJYy JaHHBIMHU XapaKTepUCTUKAMU
BEIIIECTB;

OOOCHOBBIBAaTh MNPAKTUUYECKOE HWCHOJIb30BAHUE OPTaHUYECKUX
BEIIECTB U UX PEAKIIMU B MNPOMBIIIJICHHOCTH U OBITY;
HUCMOJb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XUMHYECKHUX
CBOMCTBax  OEJKOB, JIMIIMJOB, YIJIEBOJAOB M HYKJIEMHOBBIX
KUCJIOT JJIsi TIPUMEHEHHUS B HAYYHOU M  IIPAKTHYECKOU
NEeSATEIIbHOCTH;

HCIIOJIb30BaTh HA TIPAKTUKE PA3JIUYHBIE METOJbI OMOXUMUU —
AKCTPAKIIMIO HYKJIEUHOBBIX  KHCIIOT u3 OMOJIOTUYECKUX
00BEKTOB, cnekTpodoromeTrpuo B YD-BUAUMON 00J1aCTH,
TOHKOCJIONHYI0 XpoMaTorpaduio;

BBITIOJIHITh XHUMHUYECKHM DKCOEPUMEHT B COOTBETCTBUU C
npaBUJIaMu U NpuéMamMu 0e30IacHOM PabOThl C XUMHUYECKUMU
BEIIIECTBAMHU U JJAOOPATOPHBIM O0OOPYAOBAHUEM:

MO0 TIOJIyYEeHWIO OOpasila HYKJIEHWHOBBIX KHCIJOT KJIETOK JIyKa,
HYKJICOITPOTEUHA JIPOXKEUW,  JIUITHUIHOU paKuu KeJTKa
KYPUHOTO SIUIIA;



+ 10 Pa3AEJIEHUI0 OMOMOJIEKYJT;

+ TI0O TIPOBEJACHUIO KAYEeCTBEHHBIX peEakIuii Ha HaJlWuIue B
HYKJICWHOBBIX KHCJIOTaX OCTAaTKOB ITYPUHOBBIX OCHOBAaHUH,
pubo03bl/1€e30KCUprU003bl, (PochopHON KUCIIOTHI;

s (o} MIPOBEACHUTO KOJIMYECTBEHHOT'O aHanun3a
dbochaTuaniIxoauHa;

v TIO TIPOBEJCHUIO KAa4YECTBEHHBIX W KOJUYSCTBEHHBIX PEaAKIIUU
Ha O€JIKU U

AMUHOKHUCJIIOTHI;
— BJIQJIETh TMpaBWJIaMH U TMpueéMaMu Oe30MacHOl padoThl C
XUMHUYCCKUMU BEIIIECTBAMH u J1ab0paTOPHBIM
000pyI0BaHUEM;

— BIIJACTh MOpaBWIaMH O€30IIacCHOTO OOpaIlIeHHUsI C EIKUMH,
TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAaMH, CPEJACTBAMU OBITOBOI
XUMUU,

— OCYIIECTBJISITh MOUCK XMMHUYECKONH HH(pOpMAINU 10
Ha3BaHUSAM, UIACHTU(PUKATOPAM, CTPYKTYPHBIM (opmyiiam
BEIIIECTB;

— BJIAJICTh METOJIaMU KOMITBIOTEPHON BU3yaTHu3alu OMOMOJIEKY T
C UCIIOJIb30BaHueM mnporpammbl PyMol;

— CTPOUTHh MOJIENIH OEJIKOB C MOMOIIBI0 METOJa TOMOJIOTUYHOTO

MOJIEJIMPOBAHMUSA;
— KPUTHYECKH OLICHUBATh M MHTEPHPETUPOBATH C TOYKHU 3PEHUSA
€CTECTBEHHO-HAYYHOU KOPPEKTHOCTH XUMHUYECKYIO

nHOpMaAIIMIO, COJEPKAILYIOCSI B  COOOIICHUSX  CPEACTB
MaccoBoil wmHpopmaruu, pecypcax VIHTEpHeTa, Hay4YHO-
MOMYJISIPHBIX  CTaThsIX, B IIEJSIX BBISIBJICHUS OIIMOOYHBIX
CyXneHul 1 popMupoBaHusi COOCTBEHHOUW TMO3HUITUH;

— MPEACTABISATh MyTH PEHICHUS TI00aTbHBIX MPOOIEM, CTOSIINX
Mepe;i 4YeJIOBEYECTBOM, U IIEPCIEKTHUBHBIX HAIpaBJICHUM

Pa3BUTHA XUMHNYCCKHUX TEXHOJIOTHUM.
anu;uuCﬂ noay4dum 603MOINCHOCHIb HAYUUMBCA.

— WUIKOCTPUPOBATh Ha IIPUMEpPAX CTAHOBJIEHUE W SBOJIIOLIAIO
OMOXMMHUH KaK HAYKH Ha PA3JIMYHBIX MCTOPUUECKHUX dTamax eé



pa3BUTHUS;

— HWCIIOJIb30BaTh METOJbl HAYYHOTO I[IO3HAHUS TIPU PEUICHUU
y4eOHO-UCCIIeAOBATEIbCKUX 3aJad MO M3YYEHUIO CBOWCTB,
Coco0OB  MOJYyYEeHUS] U  PpacHO3HABAaHUS  OPraHHUYECKHUX
BECILIECTB;

— yCTaHaBJMBAaTh B3aUMOCBS3M MEXIy (akTaMHu U TEOpHUEH,
IMIPUYUHON M CJIEACTBUEM IIPU aHaAINU3€ NPOOJIEMHBIX CUTYyalluu
M OOOCHOBAaHMM NPUHUMAEMBIX pPEHIEHUH Ha  OCHOBE
XUMHUYECKUX 3HAHUM;

— (opMynupoBaTh L€JIb HCCIEAOBaHUS, BBIIBUTAaTh U MPOBEPSTH
AKCHEPUMEHTAIBHO TUIIOTE3bl O XMMHYECKHX CBOMCTBax
BEIIECTB HAa OCHOBE MX COCTaBa U CTPOEHUS, UX CIHOCOOHOCTHU
BCTyNaTh B XUMHYECKHE PEAKIMHU, O XapakTepe M MPOIyKTax
Pa3IUYHBIX XUMHUYECKUX PEaKIIni;

— CaMOCTOSITEIPHO IUIAHUPOBAaTh H IIPOBOJUTH XHUMHYECKUE
DKCIEPUMEHTHI C COOJIOACHUEM TpaBUJl Oe30mMacHO padoThI C
BEIIECTBAMM M JIA0OpAaTOPHBIM OOOpPYJIOBAHUEM;

— WHTEPIIPETUPOBATH TAHHBIE O COCTaBE U CTPOCHUM BEIISCTB,
MOJy4YCHHBIE C TIOMOIIBIO COBPEMEHHBIX OHMOXUMHUUYECKUX
METO/I0B;

— XapaKTepu3oBaTh pPOJb OEIKOB MU HYKJIEHHOBBIX KHCJIOT Kak
BaKHEUIINX OMOJIOrMYECKU aKTHBHBIX BEIIECTB.

OuneHkKa JOCTHKEHHUs IUIAHMPYEeMBbIX pe3yJ/ibTaTOB
YCBOEHHUS Kypca(nmpumep)

1. Kakumu ObIBarOT TUITBI a30TUCTHIX OCHOBAHUM, BXOJISIIUX B
COCTaB HYKJICHHOBBIX KHCJIOT, © KaKOBO WX CTpOcHHE?

2. OnUInUTe yCIOBUS OMPEICICHUsS] MyPUHOBBIX U
MUPUMUIAHOBBIX OCHOBAaHUUM B COCTaBE HYKJICHMHOBBIX KHCIOT.

3. OnHUIIATEe CTPOCHHUE U pa3Iudue MOJIEKYJ PUOO3bI U
JIE30KCUPUOO03bI BIUKINYECKON (opme.

4. C moMoUIbIO KakuX peakmuid (KpaTKo ONUIIUTE) MOKHO
OoNnpenesnTh Haluuue pudo3bl U A€30KCUPHUO03bl B 0Opa3iiax
HYKJIEMHOBBIX KHUCJIOT? EcTh nm cpeam HuUX coneuuuyHbIe



10.

11.

12.

13.

14.

15.

16.

peaknuu?

[To xakomy anropuTmMy CTPOUTCI MOJAECHb IPOCTPAHCTBEHHOU
CTPYKTYpHhI O€JiKa MpU rOMOJIOTUYHOM MOJCITUPOBAHUU?
[lepeuncnure OCHOBHBIE JTaIlbl JIOOOTO METOJA ITOJYyYCHHUS
renoMHol JIHK u3 )KuUBOTO 00BEKTAa U OOBSICHUTE CYyTh KaXKJI0TO

oTaria.

YUTto mnpeacTaBisAlOT cOO0OMl HyKJea3bl M KakuX THUIOB OHU
ObIBarOT?

HazoButre ocHOBHONW KOMMIOHEHT (OCHOIUIUIOB SUYHOTO

JKEJTKA.

I'me Oyner HaxoOAUTHCS LIEIEBOU MPOJAYKT — Ha uHTepdasze

(moBepxHOCTH paszaeina ¢a3) Wih B pacTBoOpe (OpraHuyeckas

(haza) pu SKCTPaAKIIMU JIUITUAO0B KEJITKA CMEChIO XJIOpOhOopM
MeTaHoa win xjiopodopm : stanona (2:1)? YV kakoro wus

KOMITOHEHTOB CMECHU TMPOUACHHBIN IIyTh MPHU pa3JiCICHUH, a

3HauuT Ry, Oyzaer MeHblIe: y TOro, CpOJACTBO KOTOPOTO

OoJsipllle K TIOJIBMYKHOM (aze, WU y KOMIIOHEHTa, CPOJICTBO

KOTOPOTO OOJIBIIE K HOCUTEIIO — CHJIUKATreJto?

IMonywmaiite, kak B mporpamme PyMol mokazate BOAOpPOJHBIE

CBsI3U BHYTpHU [/-crivpaimu.

B Bameit cMecHu €CTh dbochaTuauaxonuH 51

dbochaTuanadTaHOIAMUH. ITocne okpammBaHUsI KaKAM

peareHTOM Bbl YBUJIUTE TOJBKO (ochaTuaundTa- HOJIaMUH?

B uém 3akmouaercs riaaBHOE oTinuHe (GeHOI-XI0pohopMHOTO

METOJa OT METO/Ia KUCJIOTHOTO THIpOIn3a?

Kakum crmocoOoM MOXKHO OTpeNiesuTh OCIKOBYIHO MNPUMECh B

o0Opa3siie Hy- KJIEMHOBBIX KHUCJIOT?

Bbl paznensiere mpu NOMOLIM Telb-(PUIbTpanuyd OCJIKU C

MOJIEKYJIsipHOU Maccou 15 u 25 x/la. Kakoil u3 HUX BBIMAET

C KOJIOHKM paHblie?

KakoB BHJ 3aBHCUMOCTH  ONTHYECKONW  IUIOTHOCTH  OT

KOHIICHTpAIINU: JIN- HeWHasl, KBaJgpaTUudHas, Jiorapudpmuaeckas?

B kakom wWHTepBaje ONTHYECKOW TUJIOTHOCTH BBITIOJTHSICTCS



3akoH byrepa— Jlambepra—bepa B cayuyae  Baliero
skcriepuMeHTa? OTianyaeTrcs Jd OH OT Haubojee 4acTo
HCMOJb3yEeMOro Auamna3zoHa?

CpencrBa o0yyeHHs] M BOCIIMTAHUS

B ocHoBe ucnosnb30BaHUs CPeACTB OOyUYEHHUSI U BOCIUTAHUSA
JIe)KaT NPUOPUTETHI HEYKOCHUTEIBLHOIO COOJIIOACHUSI MpPaBUII
TEXHUKH O€30I1aCHOCTH, COBMECTHOW paboOThl Iegarora u
oOyuaroterocs, UHTETPUPOBAHUS COBpEMEHHBIX  (opm
O00y4YeHHUsI U KOMIIJIEKCHOTO BO3/ICUCTBUSI Ha KUHECTETUYECKYIO,
ayIuajibHYI0 U BU3YaJIbHYIO CHUCTEMBbI BOCHPHUSITHS.

1. OGopyaoBaHme: Bechl, criekrpodoromeTp, Y D-mamria
a1 TCX, kamepa gana TCX, cnuproBka, HAOOp s
UMMYyHOaHaIH3a.

2. PacxoaHble MaTepuMajbl M NOCyAa: ITWIAHIAPHI 25 Mo,
MMOMITBI JUISI ~ THWIIETOK, nOumeTkn 2 wi, tmnetku 0,1 wm,
e TUTEeIbHBIE BOPOHKH, MPOOUPKH MIacCTUKOBBIE 50 M.

3. PeakTMBBI: XJOpOoOpM, D>TaHOJ, POJAHUJ aAMMOHUS,
cyibdar HaTpus OE3BOAHBIN, XjaopHa xeye3a (6-BOIHBIN),
TUApa3uH COJISTHOKHCITBIH, HUHTHUJPUH,
dbochoprOMOINOICHOBAS KHUCJIOTA, MOJIHOaaT HaTpHs,
MOJIUOJIEHOBO- KHCIIBIA aMMOHUM, IOJCHWICYJb(aT HATpHs,
xJjiopua Hatpus, murpar Hatpus, OJ[TA, Hutpar cepebdpa,
HYKJICOTHUbI, a30THas KHCIIOTa, CEpHasi KHUCJIOTa, COJsHas
KUCJIOoTa, MU eHuIaMuH, ae30Kkcupudo3a u pubdosa, opuun (5-

METHJI- PE30PIIMH), XJIOPHOE >KEJIE30.
O0beKT: OPOXKKHU.

Nudopmarus o KPACUTEIISIX:
https://ru.lumiprobe.com/protocols
42. Pexomenpanuu o MPUTOTOBJIEHUIO oy hepHBIX

B a = AN ANA alaa ~ a a¥a'a a a¥’a o

PDAaCTBOPOB J TAVATAVATAY O aat€ O ore-

bioreagents/biological-buffers/learning-  center/buffer-reference-

center.html



http://www.sigmaaldrich.com/life-science/core-bioreagents/biological-buffers/learning-
http://www.sigmaaldrich.com/life-science/core-bioreagents/biological-buffers/learning-

5. THpoOpMalIMOHHO-KOMMYHUKATUBHbIE CPeACTBA:
s1. KoMIekT HacTONBbHBIX HUIP TII0 «ATIJIaCy HOBBIX
npodeccuii»: http:// box.atlas100.ru/#future

5.2. BI/II[COJ'ICKTOpI/II/I

list= PLF6TGk

0UjYG79EHVCtOIrsWBWMfRMewRj7
https://www.youtube.com/watch?v=XI6eivdt8Bk&list=PLF6
TGKkOUjYG79EH

vCtarsWBWMfRMewRj7&index=17
https:fwww-yeottube.comfwatch?v=puceKBWzeqQ&t=19s
https:7// www.youtube.com/watch?v=qHeGo3pJStk&t=14s
https://www.youtube.com/watch?v=FZmO53ebWcA&list=PLF
6TGkOUjYG79

EHvCtOrsWBWMfRMewRj7&index=18
https://www.youtube.com/watch?v=onogRbU6pQc&list=PL
F6TGKOUjYG79

EHvCtOrsWBWMTfRMewRj7&index=19
https:/Awww-youtube.comfwateh?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

Cnucox numepamypuol
1. Bonowipes A. A. BBenenue B omoxumuio memopan / A. A.
BonaeipeB. —M.: Bricmas mkomna, 1986.
2. Jlenunoowcep A. OcHoBbl Omoxumuu / A. JleHuHIDKEp. —


http://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&list=PLF6TGk
http://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&list=PLF6TGk
http://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&list=PLF6TGk
http://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&list=PLF6TGk
http://www.youtube.com/watch?v=XI6eivdt8Bk&list=PLF6TGk0UjYG79EH
http://www.youtube.com/watch?v=XI6eivdt8Bk&list=PLF6TGk0UjYG79EH
http://www.youtube.com/watch?v=XI6eivdt8Bk&list=PLF6TGk0UjYG79EH
http://www.youtube.com/watch?v=XI6eivdt8Bk&list=PLF6TGk0UjYG79EH
http://www.youtube.com/watch?v=puceKBWzeqQ&t=19s
http://www.youtube.com/watch?v=puceKBWzeqQ&t=19s
http://www.youtube.com/watch?v=puceKBWzeqQ&t=19s
http://www.youtube.com/watch?v=qHeGo3pJSfk&t=14s
http://www.youtube.com/watch?v=qHeGo3pJSfk&t=14s
http://www.youtube.com/watch?v=qHeGo3pJSfk&t=14s
http://www.youtube.com/watch?v=FZmO53ebWcA&list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=FZmO53ebWcA&list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=FZmO53ebWcA&list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=FZmO53ebWcA&list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=onogRbU6pQc&list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=onogRbU6pQc&list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=onogRbU6pQc&list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=onogRbU6pQc&list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=E1dwk6RVnB4
http://www.youtube.com/watch?v=E1dwk6RVnB4
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Humepnem-pecypceot

1 Hayunsii1 xxypHan «bnoxumus»):
https://www.libnauka.ru/journal/biohimiya/
2. Caiit biomolecula.ru (manpumep, cratbs «JIumuaHbBIH

(yHIAMEHT KU3-HU»):
https:/[biomolecula.ru/articles/tetrodotoksin-istoriia-
elegantnego-ubtitsy-https:/btometeettarufarticltes/A2-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-



http://www.libnauka.ru/journal/biohimiya/
http://www.libnauka.ru/journal/biohimiya/

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/poiavienie-i-evoliutsiia-
kletochnoi-membrany
https://biomolecula.ru/articles/khoroshii-plokhoi-zloi-
khalesterin https://biomolecula.ru/articles/molekuliarnaia-

poverkhnost-chto-v-oblike-
tebe-moiom

molekuliarnuiu biofiziku- bioloqicheskikh-membran

iImmunologicheskie- tekhnoloqgii

https://biomolecula.ru/articles/monoklonalnye-antitela
http:/kpdbto-rufimagestdocstregion/Biokhimija.pdf

3. I'ocynapctBennass ¢dapmakonies P®dD: ¢dapmakoneiinbie
cTaTbu 10 KOHTPO- JIO KadeCTBa IIpCIiaparoB Ha OCHOBC
AMMHOKMCIIOT, y1rJjieBoaoB, JIMTINJ0B n T. .:
http://pharmacopoeia.ru (Hampumep,

http://pharmacopoeia.ru/ofs-1-2-3-0012- 15-opredelenie-belka/).
https://postnauka.ru/themes/biohimiya

4. Jlexuum MmO aHAJIMTUYECKOU XUMHUU HOKTOpA XHM.
Hayk, mnpodeccopaM. A. IIpockypHuHa:
https://spectran.blogspot.ru/p/blog-page 1260.html

5. DJEKTPOHHBIC KHUTHU MO TeMe «bHoXuMus»:
http://www.knigafund.ru/ tags/2802
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http://pharmacopoeia.ru/
http://pharmacopoeia.ru/ofs-1-2-3-0012-
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