


lMpozpamma 3neKmusHo20 Kypca
«BUOXUMUA»

AgBTtop: H. B. AuTunosa

MoAacHuTenbHaA 3anMUCcKa

AKTyalbHOCTh JAaHHOTO Kypca OIpemeNsieTcs HEeO0OXOIUMOCTBIO —IOIICPIKKU
Mpo(UIBHOTO 00pa30BaHMs, HAMPABICHHOTO HA TOATOTOBKY OyaylmIMX TIpo-
(eccHOHAIOB 111 Pa3BUTUS BHICOKOTEXHOJOTHYHBIX IIPOM3BOJACTB HAa CTHIKE
€CTEeCTBEHHBIX HayK. ComeprkaHue Kypca SBISIeTCSI KOHBEPTCHTHO OPUEHTHPOBAHHBIM U
obecrnieunBaeT OPMHUPOBAHNE KOMIICTCHITHI, HEOOXOAMMBIX UIS JKU3HU U TPYAOBOH
JeSITEIEHOCTH B 3II0XY BBICOKOPA3BUTOM HAYKH M COBPEMEHHBIX TEXHOIJIOTHH.

Kypc mpemHazHaueH ydwammMcsl CTapIied IOKOJIBl €CTeCTBEHHO-HAYYHOTO,
TEXHOJIOTHYECKOTO HIJIM YHHUBEPCAIBHOTO Tpoduield o0Oy4eHHS W MOMKET OBITh Kak
00s3aTeNbHBIM YYeOHBIM IPEIMETOM IT0 BBIOOPY ydamierocs W3 KOMIIOHEHTA
00pa3zoBaTebHON OpraHN3alny B BAPHATHBHON YaCTH yueOHOTO IUTaHa, TaK K KypCcOM B
pamMKax BHEYPOYHOM NEATEIIbHOCTH W/WIH JOTOJHUTEIBLHOTO oOpa3oBanus. [Tocodne
PEKOMEHIYeTCS HWCIIONB30BAaTh IS TIPOBENCHHS JJIEKTUBHBIX KypCOB B paMKax
npoeKToB <« HXKEHEepHBI KilacC B MOCKOBCKOW mHIKOIE», «MEIHIMHCKUI Kiacc B
MOCKOBCKOH ILIKOJIE», «AKaJIEMUYECKUNA KJIaCC B MOCKOBCKOMH LIIKOJIE.

Y4eOHo-MeTOANYECKOE oO0ecmeyeHHe Kypca BKIIOYACT PabOUyi0 IPOrpaMmy
3JIEKTHBHOTO Kypca W ydeOHoe mocobue s oOydarommxcs. Pabouas mporpamma
yCTaHABIUBAET O0s3aTENbHOE TPEAMETHOE COICpIKaHHe, IpeiaracT IMPHMEPHOES
TEMAaTUYeCKOe IUIAHUPOBAHUE C YUETOM JIOTHKH Y94eOHOTO IpOIecca, OINpeneiseT
IUTAHUPYEMBIE PE3YIIbTaThl OCBOCHHSI Kypca Ha YPOBHE CpETHET0 001Iero 00pa3oBaHusL.

B cooTBeTCTBUHM C CHCTEMHO-ACATEIHHOCTHBIM ITOJXOIOM pean3alus TaHHON
MPOTrpaMMBl  TIPEAIOaracT MCIONB30BAHNE COBPEMEHHBIX METONOB OOyUYeHHS U
pa3HooOpasHbIX (HopM opraHu3alMyd 00pa30BaTEILHOIO MpoIecca: KPYTIbIA CTOJI,
BHJICOJICKTOpHIA, OnomH(popMaTHUeckass paboTa, CEMHUHAphl, TNPAKTHYECKHE U
nmabopaTtopHble paboOThl, yd4eOHOE HCCIIEJOBaHUE, CaMOCTOSATENbHAsS paboTa C
MEPBOMCTOYHUKAMHY, JICKIHMS, KOHQEpPeHIUs W JAp.; BO3MOXXHO BBITIOJHCHHE
WHIUBUAYAIbHBIX WCCICNOBAHMA W  MTPOEKTOB. JIOCTIKEHHE  IUTAaHUPYEMBIX
PE3yIBTAaTOB OICHUBACTCS KaK «3aUTCHO/HE 3a4TCHO.

Heau kypca: popMuUpoOBaHUEC HAYIHON KApTHHBI MUPA; Pa3BUTHE TTO3HABATEIBHBIX
MHTEPECOB U METAMpPEJAMETHBIX KOMIIETCHIUH OOYJaIOMIMXCS Yepe3 IMPaKTHICCKYIO
JeSITEIEHOCTD; PaclInpeHue, yriyoneHue u 0000IIeHre 3Ha



HU O CTPOEHHH, CBOMCTBaX U GYHKLUIX OHOMOJIEKY; HOpMHPOBAHHE YCTOWNINBOTO
MHTepeca K MpodeccnoHaIbHON JIeITeIbHOCTH B 00JIaCTH €CTECTBEHHBIX HayK. 3agadn
Kypca:

— M3Y4YHUTh OCOOEHHOCTH CTPOEHHMs, CBOMCTBA M (DYHKIMH OHMOMOIIEKYJ (YTIIEBOJIOB,
JUNUAOB, OEJIKOB, HYKJIEHHOBBIX KHCIIOT), BXOJSIIHUX B COCTaB XKHBOI'O OPraHU3Ma;

— ctopMupoBaTh y O0OYy4YalOIIUXCS TPEICTaBICHUS 00 OCHOBHBIX METOHaX HC-
cJIeIoBaHUs B OMOXUMMH;

— I03HAKOMUTH 00yJaroUIUXCsl ¢ OMOUH(POPMATHUKOI];

— obecIeuuTh pa3BUTHE 3KCIIEPUMEHTAIBHBIX YMECHUI U HAaBBIKOB B COOTBETCTBUU C
TpeOOBaHUSMU NPABUI TEXHUKH O€30IaCHOCTH;

— paccMOTpeTh 06JIaCTH IPUMEHEHHUS] COBPEMEHHOM OMOXUMHM B (hYHIAMEHTAIBHBIX,
MEIUIMHCKUX U (hapMaIeBTHUECKUX UCCIIEAOBAHUSAX;

— copmupoBaTth 'y OOYyYaONIMXCS KOMIETEHIMH M1 NPO(ECCHOHAIBHOTO
CaMOOIpEeIeTICHUS B paMKax IIPeMETOB €CTECTBEHHO-HAYYHOr'O IUKJIA, Pa3BUBATh
MOTHBALIMIO K HENPEphIBHOMY OOpPa30BAHMIO KaK YCIOBUIO  YCIEUIHOM
poQecCHOHATBHOM IeITeIBHOCTH;

— PacKphITh pOJIb OMOXMMHMHM Kak 0a30BOTO M NPHOPUTETHOTO HANpPaBICHUS
Hay4YHO-TEXHUYECKOTO IIporpecca.

O0mas xapakTepucTHKa Kypca. JJaHHbII Kypc COIepKaTeIbHO CBA3aH C KypcaMu
XUMUH, OHONOTHH, WHPOPMATHKH, T. €. HOCHUT HHTEIPHPOBAHHBIM XapakTep U
CIIOCOOCTBYET PAa3BUTHIO ECTECTBEHHO-HAYYHOTO MHPOBO33pEHMs ydamuxca. B
yuyeOHOM TIIaHE D3JICKTUBHBIN Kypc «bBHOXMMES» SBISETCS YacThlO IPEeIMETHOMN
obnactn «EcTecTBeHHO-Hay4Hble MpeaMeThl». Marepuan mnocobus oOecrieuynuBaeT
3HAKOMCTBO C COBPEMEHHBIMH (DyHIAMEHTAIBHBIMU U MPUKIAJHBIMH UCCIICOBAHMSIMU
B obnactu Onoxumum; GopMHUPOBAHHUE Y 00YHAIOIIMXCS KOHBEPTCHTHOTO MBIIUICHHUS;
yriyOneHue U 0000IeHNEe 3HAHUN [IKOJIBHUKOB O BHICOKOMOJICKYJISIPHBIX BELIECTBAX,
METOaX MX H3Yy4YCHHS; PACKPBITHC MPHHLUIOB (DYHKIIMOHUPOBAHUS KMBBIX CHCTEM;
3HAaKOMCTBO C MCTOpHMEH Pa3BUTHS €CTECTBO3HAHUS M COBPEMEHHBIMU pa3paboTKaMu
yu€HbIX; BOCIMTaHHME OEpPEKHOTO OTHOLICHUS K KMBOM mpupone, (opMHpoBaHHE
KyJIBTYpPbI MUTaHUS; 00y4eHHE apryMEHTUPOBAHHOMY BEACHUIO JTUCKYCCHH; JKEIaHUE
3aHUMATHCS] HAYYHO-TIPAKTHUECKOHN IS TETBHOCTBIO.

ITocoOue comepXUT METOAMYECKHEe KOMMEHTApHM IO OpraHM3alliy 3aHITHIH
(ocoOeHHOCTH, CTPYKTypa, COJCpKaHWE, BUJBI JCATEIBHOCTH, (HOPMBI OpraHU3aINH
3aHATHH | T. A.). Ha 3aHaTHAX ydaniiecs pa3BUBAIOT aHATUTHYECKHUE CIIOCOOHOCTH IIPH
MPOBEICHUN MPAKTHUECKUX Pa0OT, YCTAaHABIUBAIOT NMPUYHMHHO-CIICACTBCHHBIC CBSI3U
IpY W3yYCHHH METONOB OHOXMMHH, Y3HAIOT O BO3MOXKHOCTSIX HX IPUMCHEHUS B
MEIUIIHE, O KOHTPOJIE KauecTBa B (hapMaIleBTHICCKON M MHIIEBOI TPOMBIIUICHHOCTH.

OcHoBHBIE HIeH Kypca:
— eIUHCTBO MAaTEPHAIEHOT'O MUPA;
— BHYTPH- ¥ MEXIIpEeIMETHAasE HHTETPALIUS;
— B3aUMOCBSI3b HAYKU U MIPAKTHKH,
— B3aUMOCBSI3b YEIIOBEKA M OKPYKAOIICH CPEJIbL.



KiroueBble NPUHIIUIIBI OPraHU3ANMU 3AHATHIA:

— MEXIUCIUILTMHAPHBIA CHHTE3 €CTeCTBEHHO-HAYYIHOTO 3HAHUS;

— OpHeHTaNus y4eOHOM JeSITeIPHOCTH Ha UCCIIEIOBATEIbCKYIO0 U KOHCTPYKTUBHYIO;

— Pa3BUTHE KOMMYHHKATHBHBIX HABHIKOB;

— oOyueHHe pa3IMyHbIM BUIaM JICATEIBHOCTH;

— TIOTIOJTHEHUE HaAmpeMeTHBIX 3HaHui yepe3 HBUK-rexHonoruu (HaHo-,
O1OTEXHOIOTUH, HH(GOPMALIMOHHBIE, KOTHUTUBHBIE TEXHOJIOTHH);

— BeJylIas pojb CaMOOPTaHU3AIMU B Tpoliecce 00yUYeHUsI.

®opMaMn KOHTPOJIS HaJ YCBOEHHEM MaTepHaJa MOIYT CIY)XHTh OTYETHI I10
MPaKTHYeCKHM paboTaM, CaMOCTOSATEIbHbIE TBOPYECKHE pPabOTHI, TECTHI, UTOTOBBIC
y4eOHO-UCCIIeIoBaTeNIbcKUe MNPOEKThl. MTOoroBoe 3aHsATHE MPOXOAWT B  BHUIE
HAayYHO-TIPAKTHYECKOW KOH(QEPeHLMH WIN KPYIJIOTO CTONA, TAE 3aciylIMBaoTCs
JOKJAbl y4alluXcs O BBHIOPAHHOH TeMe HCCIIeOBaHMs, KOTOPhIE MOTYT OBITh
npeJcTaBieHsl B GopMe pedepara mwid oTuéTa M0 UCCIENI0BaTeIbCKON padoTe.

CopeprkaHue Kypca

Paznen 1. BBenenne B omoxumuro (6/12 q)

Texnuka Oe3omacHOCTH IIpU paboTe B XHMMHUecKoi nabopaTtopun. HMcropus
ouoxumun. [Ipeamer Onoxumun. CTpyKTypa U QyHKIHMHA OHOMOIICKYIL.

Pa3nen 2. MeTtons! BoijiesieHust 6uomoJiexya (6/12 4)

3nakomctBo ¢ Meromamu: «llomyuenne JIHK w3 xmerox mnyka», «l[lomydenue
mpernapara HyKJIEHHOBBIX KHUCIIOT U3 IPOACKEH U MCCIeOBAHKE HYKJIEO- IPOTEUHOBY,
«OKCTpaKLus TUMUIHON (HPaKIIUK U3 )KENTKA KypUHOTO SIHIIa.

Pazpnen 3. Meroanb! pa3ienenus 6uomoJiexy. (4/8 u)
TeopeTnyeckre OCHOBBI OMOXUMHUYECKHX METOJIOB pa3JielicHUs] OHOMOJICKYII.
Ipaxmuueckue pabomvi:

1. «enp-puabTpanoHHOE pa3aeiacHue OHOMONEKYI.
2. «ToHkocnoiHast XxpoMaTorpadus JIUIHIOB.

3. «nentuduranus QyHKIHOHATBHBIX TPYI PA3INIHBIMU areHTaAMID).

Paznen 4. KauecTBeHHBIN U KOJINYECTBEHHBIH aHAJIN3 OMOMOJIEKYJT
(10/20 4)

Hpakmuqeacue pa60mbz AHAITUTHYCCKOI'O XapaKTepa:
1. «KonmdecTBEeHHBIN aHAIHN3 (1)00(1)3TI/IZ[I/IJ'IXOJ'II/IH3. Onpe):[eneHI/Ie JIMIIKWAHO- TO

dhocdopa ¢ momorpio peppoTroIiaHata aMMoHus (MeTo CTroapTa)y.

2. «KauectBeHHEIC pC€akiun Ha HAJIWYWEC ITYPUHOBBIX OCHOBaHHUM U OCTaTKOB

dbocdopHoit kuciotel B coctaBe JJHK».

3. «OHpeL[e.]'[eHI/Ie IEHTO3 B COCTAaB€ HYKJICMHOBBIX KHCJIOT», «KauecTBeHHBIN U

KOJIMYECTBEHHBIN aHAIM3 HATHYUS OCIIKOB U aMUHOKHCIIOT.



Paspes S. KomnboTepHoe MoieIMPOBAHNE U BU3YATH3AI A CprKTprIHp odonaucene

onomoJiexy. (7/15 4)

BosmoxHoctr  mporpammel  PyMol s Busyanusarmu - IpOCTPaHCTBEHHOM
CTPYKTYpbl ~OHOMOJICKYJ, KOMIIBIOTCPDHOE MOJEIUPOBAHUE IPOCTPAHCTBEHHOMN
CTPYKTYpBI GEIKOB ¢ momotipio mporpammer Modeller.

Pazaen 6. UTorosoe 3anstue (2/3 4)

3HaKOMCTBO C «ATJIACOM HOBBIX HpOQECCHi?», NMEPCIEeKTHBBI H3y4YEHHUs HayKd
OMOXUMMHU U TIPO(HECCUOHANBHOTO caMoompeenaeHus (B popmare Kpyriaoro cTona wiu
YPOKa-IUCKYCCHH).

TemaTtnyecKkoe nnaHMpoBaHue

Kypc paccuuman na 35/70 u (1 uiu 2 u 6 nedenro). llpemiaraemMoe miaHUpPOBaHUE
SIBIISICTCSL MIPUMEPHBIM: YUYHTENIb MOXKET KOPPEKTHPOBATh COACPKAHHE YPOKOB H
pacrpe/esicHIe YacoB Ha N3yUYCHUE MaTepHaia B COOTBETCTBUU C YPOBHEM MOATOTOBKH
oOyuatormuxcs u chepoit UX HUHTEPECOB.

Tema OcHOBHOe coeprKaHue Konnuecreo
Yyacos

35 70

Pasgen 1. BeegeHnune B 6uoxummio (6/12 u)

Bsencnue 1 2

[peamver 6uoxumun.| IIpeamer 6noxumuu. Mcropus 6noxumMun 1 2
VcTopust OnOXUMUHN




Ipooonscenue

Tema

OcHOBHOe coaepKaHue

Konunuecrso
yacos

35 70

CrtpyKTypa 1
GbyHKIHH
OHOMOJIEKY

OyHKIIMOHAITBHBIC TPYIIIBI OPTaHHYECKUX MOJICKYIL.
Benku 1 aMUHOKUCIIOTHL. MOHO- U TTOJTHCAXapU/IbL.
HyknenHoBBIC KUCIOTHL. PaboTa ¢ TOMONHUTETEHBIMEI
HUCTOYHUKAMH — COCTABIICHHUE KPATKOTO CIIOBApS
TepMuHOB. OOCY)AeHUE QYHKIUU OHOMOJICKYIT

DKCIEPUMEHT:

IUTaHUPOBAHUE,
BBINOJTHCHUE U

IIpEe/ICTaBICHHE
pe3ylIbTaToB

OOCyX/JeHHe HAay4dHOTO 3KCIIEPHMEHTa KaK OJHOIO W3
MHCTPYMEHTOB HaydHOro mnowucka. CocTaBleHHE TIIIaHa|
DKCIIEpUMEHTAIbHON JIesITeNIbHOCTH. Pa3paboTka Qopmsl
OTYETHON TOKYMEHTALUH IO pe3yJbTaTaM 3KCICPUMEHTA.
OOCyXaeHHe HKOJOTHYECKUX AaCIeKTOB HPaKTHYECKHX|
BaHATHI, ONpEeNeNCHNEe METOJOB YTWIIM3AaLUH MOOO0YHBIX
MPOAYKTOB peakiuidl. BpiOop TeM s JHTEpaTypHOTO
0030pa

[IpaBuna TeXHUKH
06e30MacHOCTH

IIpaBuia TeXHUKH 6E30MACHOCTH TP paboTe B
XUMHYECKOH J1abopaTopun

Pasgen 2. Metogb! BbigeneHua 6uomonekyn (6/12 u)

[Tonyuyenue JTHK
U3 KJIETOK JIyKa

[ToBTOpEHME 3HAHUIT O CTPYKTYpe ¥ QYHKIHUIX
HyxsenHoBbIX KucaoT JJHK u PHK B xuBbIx
opraHusMax (coobwenus yuawuxcs). O0Cyx aeHue
TEOPETHYECKHX OCHOB METOJIa IKCTPAKIIMU
HYKJIEMHOBBIX KUCIIOT U3 OMOJIOTHYECKHX 00BEKTOB.
IpaBuia TexHUKH 6€30MaCHOCTH

[NoaroToBka XUMHYECKOI OCYBI 1 000PYIOBAHUSL.

[Ipurorosnenue peakruBa (Oydep s TOMOTCHH3ALIUH).
OxJakAeHne XHMHYECKOH TOCyIsl U peakTHBa.
['omorenmzanusi oOpasma, nobaeineHne Oydepa s
TOMOTEHH3aINH K 00pasiy. MHKyOaIws roMoreHaTa u ero
dunpTpanusa. Ocaxnenne JHK. [lomsemenme wuroros
MpaKTHKyMa




Ipooonscenue

Tema OcHOBHOe coaepXKaHue Konunuecrso
YyacoB
35 70

Brinenenue W3zydenne ocobennocreii ctpoeHus u GpyHk- 2 4
HYKJIEMHOBBIX uoHupoBanus mwiasMuaHol JJHK B 6akrepranbHbIX
KHCJIOT U3 kieTkax. [IpaBuna TexHuKH 6e30macHOCTH. [1oAroToBKa
IpOOKeH u XUMHUYECKOU TIOCY/IBI U 000PYIOBAHUS JUTS SKCTPAKIIUU
MCCIIeIOBaHKE HYKJICHHOBBIX KHCJIOT U3 JAPOXKIKEH.
HYKJICOTIPOTE- COopKa yCTaHOBKH TS SKCIICPUMEHTA: TIPUCOCIMHEHUC
MHOB 00paTHOTO XOJOAMIBHUKA U JUTMHHON CTEKJITHHOMN

TpyOKkH K Konbe. [IpuroToBieHne peakTHBOB

[Momy4enue HyKIEONPOTENHA U3 TIEKAPCKHUX IPOAIKEH:
BHECEHHUE B KOJIOY HABECKH APOXIKEH, IKCTPaKIU
HYKJICONPOTEHHA KUITICHUEM APOXIKEH B KUCIIOTE.
OxaxieHne HyKJIEONPOTENHA U TOBeIeHne 00bEMa
pacTBopa JI0 HCXOAHOTO 00bEMA PEaKIIMOHHON CMECH.
OunpTpanus Hykineonpo- TenHa. [loaqroroska ero
IMKBOT JJIsI QHAJIU3a COCTAaBHBIX KOMIIOHEHTOB
HYKJIEHHOBBIX KUCJIOT B CIEIYIOIIMX MPAaKTUKyMax

DKCTpaKLus O3HaKOMIICHHE C NTPaBHJIAMHU TEXHUKH 0€30MaCHOCTH. 2 4
munuaHoi  gpakiuyu| IToaroroBka mocynsl, B3BEIIMBaHUE IPOOHPOK,

U3 sxenTKa KypuHoro| Hymepanus. IlepeHoc »KenTka B 4UCTYI0 MPOOUPKY,
stita B3BeIIMBaHKeE, 100aBJICHIE OPraHHYECKUX
pacTBOpUTEINEH, aKTHBHOE NepeMeIlIBaHME,
orcrauBanue. [lepeHoC opraHndeckoil ppakuuy B
YHCTYIO B3BELICHHYO NpoOupKy. [ToBTOp neneHus s
BTOpOI1 mpoOupku. [Tomerienue nox TAry s
IPOCYLIMBAHUS OT PacTBOpUTENEeH

B3BeminBaHMe CyX0ro JHIHIHOI0 3KCTPaKTa. Pacuér
cpeHero u3 ABYX ONbITOB, PACYET MPOLEHTOB OT
HMCXOHOI Macchl keaTka. Odopmienue
pe3yJbTaTOB




Ipooonscenue

yKa3aHHBIMH peareHTaMu. OOcyxaeHue u opopMIeHHE
pe3yJbTaToOB

Tema OcHoBHOe cogepKaHue Konunuecrso
yacos
35 70
Pasgen 3. Metoabl pasgeneHua 6uomonekyn (4/8 u)
Paznenenue TeopeTuuecKie OCHOBBI HCIIOIb30BaHUS IPHHIINTIA 2 4
OroMoIIeKy T reb-QUIBTpaluy IPH Pa3aeneHnH OHOMOJIEKY
METOIOM
renb- IposeneHue sxkcnepuMeHToB. OT/CNCHIEe
rIBTpaH HH3KOMOJICKYJSIDHOTO KPACUTEIIsl OT OKPAIICHHOTO
6enka. OGopmileHHE pe3yIbTaTOB
TonKkoCOtHast O3HaKOMJICHHE C TIPABHJIAMH TEXHUKH 0E30TaCHOCTH. 2 4
xpomarorpadus IMoaroroeka nocysl. [IpUroTOBICHHE MOABHKHON
nu- uaoB. Unen- | dassl, 3anonHeHre kamepsl. [1oAroToBka mpoosl 13
TUHUKAIHSL 9KCTpAKTa JIUMHIO0B KEITKa
(bYHKIMOHATBHBIX
rpynm
Hanecenne poOsI. BeicynimBanue UTACTHHBL.
[Iposienne noxn  Y®-mammod B TEMHOM KO-
Kyxe/ToMelieHnr.  [IposiBlieHHE  pasHBIX — IUIACTHHOK

Paspen 4. Kauec

TBEHHbI U KOIMYECTBEHHbII aHann3 6momonekyn (10/20 u)

Omnpenenenne
KOHIICHTpaLHN
¢docdat-
UTUITXOJIMHA.
Mertox CtroapTa

O3HaKOMIIEHHE C TIPABIIIAMU TEXHUKH 0€30MaCHOCTH.
IToaroroska nocyasl. Ilpurorosnenue pacrsopa
(deppoTronmanara aMmoHusL. [loaroToBka mpo6 s
aHaAIIN3a: PAaCTBOPEHHE HABECKH SMIHOTO HKCTPAKTA B
xnopodopme. [IpuroropneHue pa3daBIeHHOTO
pacTBopa.
[Mepenoc deppornomnuanara, xJIopohopma 1 ATUKBOT
JIUITAJIOB.
[IpuroroBneHne KOHTPOIBHOTO 0Opasia: TpH MPOOUpKH|
(heppoTHOIMaHATa aMMOHHS 1 YHCTOTO XJIopodopma

ITponomKkeHre HOArOTOBKH MPO0: HHTEHCHBHOE
nepemerrBanue a3, 0TOOp HUKHEH OpraHUYeCcKOit
(ha3sl B UUCTHIE TPOOHPKH C IPOOKAMH.

2 4




Ipooonsncenue

Tema

OcHOBHOe coaepXaHue

Konunuecrso

Yyacos

35

70

Ananus 00pasioB Ha criekrpodoromerpe. Pacuér
conepkanus pocharnamixonrHa B mpode. O6CyxacHue|
pe3yabTaToB. IToaBeIeHHE UTOTOB IPAKTHIECKOTO
3aHATUS

KauectBeH - HbIC
peakium Ha
MyPHUHO- BBIE
OCHOBAHUSI U
ocratku pocop-
HOU KUCJIOTHI B
JIHK

Nzyuenune npouecco perutukanuu JJHK B xuBbIx
oprann3max (Ha puMepe FTeHOMHOM U IIIa3MHUIHON
JHK). depMeHTEI, yuacTBYIOIIKE B ITpOLIEccax
PeTUTIKALUH (JOKJIAIbI YUaIIXCs).
V3ydenue mpaBuiI TeXHUKH OezomacHocTH. [loaroroBka
XUMHYECKOH MOCyIbl ¥ 000pyI0BaHHUS (BECHI, IIITIATEIH,
KaJIbKa, IIHIIIBI, TEPMOYCTOIYNBas CTEKIITHHAS 1TOCYya
UTSL IPUTOTOBJIEHHST MOJIMOICHOBOKHCIIOTO PEaKTHBA
(xoba MM cTakaH), IPOOUPKH U MUITETKH, JTJAKMYCOBAst
Oymara, IUTUTKa U KacTproJisl (71 CO3AaHMs BOSHOM
0aHM), XOJOHAS BOJIA).

[Tpurorosnenne peaktuBoB (10%-HbIil pactBop NaOH,

1%-nb1it pactBop AQGNOj;, MOIHMOIEHOBEI peakTHB) W

BOJAHON OaHU

[IpoBeneHHe KadeCTBEHHBIX peEaKUUi Ha COJepIKaHHe

TypPHHOBBIX OCHOBAHHN M OCTAaTKOB (hOCHOPHOI KUCITOTHL.
IToBeIGHNE UTOTOB MIPAKTUYECKOTO 3aHSTHS.
Odopmienne 1a00paTopHOIt pabOTHI

11

22

Onpenenenue
IIEHTO3 B COCTaBe
HyKHeI/IHOBbIX
KHCIIOT

[TonroroBka XMMHUYECKOW MOCY/IBI U 000PYIOBaHHSI.
[IpuroroBnenue peakTuBoB: 1%-HbIil pacTBOP
nudeHnnaMruHa, OpIUHOBBIN peakTus, 10%-Hblii
pacTBop xsopHoro xeie3a FeCls, KoHIIeHTpHUpOBaHHAS
30%-nas comstaas kuciaora HO, BogHbIE pacTBOpHI
OTAENBHBIX MeH- TO3 PUOO3HI U IE30KCUPUOO3EL.
ITonroroBka BoAsHOM OaHU.




Ipooonsncenue

10



Ipooonsncenue

Tema

OcHoOBHOe cogepKaHue

Konunuecrso
Yacos

35 70

[TpoBeacHHE KAYeCTBCHHBIX pEAKLHMHd Ha COJACPIKAHHE
0CTaTKOB pHOO03BI U A€30KCUPHOO- 3bI B HYKJICOIPOTCHHE
IMPOXOKEH M B pacTBOpax OTACIBHBIX MeHTo3. IToBeaeHHe
MTOrOB IPAKTHYCCKOTO 3aHATHUSI

KauecTBEHHBIN u
KOJIMYE€CTBECHHBIN
aHaJIN3 OCJIKOB

[MoaroToBka K SKCIEepUMEHTANBHOI padoTe.
OO6cyxaeHne Ka4eCTBEHHBIX Peakiuii Ha OENKH 1
AMUHOKHCIIOTHI

[IpoBeneHne KaueCTBEHHBIX PEaKLIUi Ha OSITKH:
OMypeTOBOH peakuuy Ha coepKaHue Oenka B
THIPONN3aTe JPOACKEH, MOTyIeHHOM paHee.
[IpoBenenyre HUHTUAPUHOBOM peakuuu. V3yuenue
CHEeKTPO(HOTOMETPUIECKOTO MeToAa OOHAPYKEHUS
Oenxa u merona bpen- dopna

[IpoBeneHne mepBOro 3Tama MMMyHOaHanmu3a. Paborta ¢
nmuTepaTypoil. [IpocMoTp Buzaeo

3aBepmieHne padOTHl ¢ HAOOPOM IO MMMYHO- aHAIHU3Y.
OreHKa pe3yabpTaTa

Paspen 5. KomnblotepHoe moaenvpoBaHue u BU3yanmsaLua CTPYKTypbl

monekyn (7/15 u)

6uo-

PyMol — mpo-
rpamma st
BH3yaJIH3aIHH
MPOCTPAHCTBEHHON

CTPYKTYpBI
OHOMOJIEKYT

3HAKOMCTBO € YPOBHSIMHU CTPYKTYPHO# OpraHHU3anun
ouomouexyn u PDB-6ankom. 3HaKOMCTBO C
unHTepdeiicom nons3osarens PyMol u Bo3moxuaOCTSIMI
BU3YaJIN3al{1 JIEMEHTOB CTPYKTYPBI Oelika Ha
npumepe kanuesoro kanana (PDB ID: 1BL8)

Busyanusaiys CTpyKTypbl TeMOTrTIO0HHa, TH- THHA,
anturena (PDB ID: 1HHB, 3B43, 1IGT
cooTBeTCTBEeHHO). Pabora ¢ komanmHo# crpokoit PyMol

11



Ipooonsncenue

Tema

OcHOBHOe coaepXaHue

Konunuecrso
yacos

35 70

Buszyanuszanus crpykrypsl HykineocoMmsl, T-PHK, JITHK
(PDB ID: 5CPI, 5L40, 1BNA
COOTBETCTBEHHO)

CaMOCTOSATENBHBIN TOMCK OSTKOBBIX CTPYKTYp Ha
caifrax https://www.rcsb.org/, http://pdb101.rcsb.org/,
ux Bu3yasimsais B PyMol

Modeller
[porpamMma US|
KOMITBIOTEPHOTO MO-
IeTMPOBAHUS
[IPOCTPAHCTBEHHOM

Teopernueckast HOATOTOBKA, 3HAKOMCTBO C METOJIOM
TOMOJIOTHYHOTO MojenupoBanus. [loaroroska
ckpunToB. MozaenupoBaHne Ha HOATOTOBICHHBIX
3apaHee (aiiax ¢ aMHHOKHCIOTHOM
MOCIIEJOBATEILHOCTBIO U CTPYKTYPOH-IITAOI0HOM

CTPYKTYPBI
OenKoB

AHANM3  TOJy4eHHOU

CTPYKTYpHl B

KPUCTAJUTMYECKOU CTPYKTYpOH

CpaBHEHHH (|
mrabiaorom B PyMol. MoaenupoBanue 0ekoB ¢ H3BECTHOI]

3HAKOMCTBO C CEPBUCAMU MOJICITUPOBAHMS OHJIAH, a
Taroke 6a3amu maHHbIX http://Www. uniprot.org/ u
https://swissmodel.expasy.org/ ITouck u u3y4denue
MPOCTPAHCTBEHHBIX MOIeJIel OEIKOB 110 COOCTBEHHOMY
BEIOODPY

Pa3gen 6. Utorosoe 3aHaATHe (2/3 u)

IIpodeccus
OMOXMMHUK

Pabota c anbMaHaxoM «ATiIac HOBBIX POQECCHiD».
INepcrieKTUBBI H3ydeHHsT HAYKH OHOXUMUH U
Mpo¢eCcCHOHATTFHOTO caMooIIpeeTieHus (B popmate
KPYTJIOTO CTOJIA WX YPOKa-IHCKYCCHN)

WUtoro

70

12
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MnhaHupyembie pe3ynbTaTbl OCBOEHUA Kypca

B pesynbrarte n3ydeHHs 3JEKTHBHOTO Kypca Ha YPOBHE CPEeTHETO O0IIero
o0pa3oBaHus y ydamuxcs OyayT c(hopMHpPOBaHEI CICAYIONINE MPeIMeTHbIE
pe3yabTaThl.

Vuawuiica nayyumcs:

— pacKkpeIBaTh Ha MOpUMEpPax pojab OHOXMMHUH B (HOPMHPOBAHHM COBPEMEHHOM
HAy9IHOU KapTHHBI MUPA U B IIPAKTHICCKOH AEATEIFHOCTH YEIOBEKA;

— IEMOHCTPHUPOBATh Ha MpHUMepax B3aHMMOCBS3b MEXKIY OHOXMMHEH W IOPYyTHMH
€CTEeCTBCHHBIMH HayKaMH;

— COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYIIBI OPTAaHUIESCKUX BEUIECTB KaK
HOcHUTeIeH MHYOPMALIUH O CTPOCHHUH BEIIECTBA, €0 CBOMCTBAX M MPHHAICKHOCTH
K OTIpeNeNEHHOMY KJIacCy COeINHCHHUH;

— XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBYy, CTPOSHHIO M CBOICTBaM,
yCTaHABIINBATH MIPUIMHHO-CIICICTBCHHBIE CBSI3U MEXIY TAaHHBIMA
XapaKTePUCTHKAMH BEIIECTB;

— O0OOCHOBBIBATh MPAKTHYECKOE HCIONB30BAHAE OPraHMYECKHX BEMISCTB U UX
peakuuii B IpOMBIIUIEHHOCTH U OBITY;

— WCIIONB30BaTh 3HAHWS O COCTaBEe, CTPOCHHHM M XHMHUYECKHX CBOWCTBAaX OEIKOB,
JUIMAZOB, YIICBOAOB W HYKJICHHOBBIX KHCIIOT IS NPUMEHEHUS B HAydHOU U
MPaKTUIECKON NeSTeTHHOCTH;

— WCIIONB30BaTh HA TIPAKTHKE pa3IHYHBIE METOABl OHOXUMHH — OKCTPAKIHIO
HYKJICHHOBBIX KHCJIOT W3 OHOJOTHYECKHX OOBEKTOB, CIIEKTPO(DOTOMETPHIO B
Y®-Buanmoit 061acTH, TOHKOCIOHHYIO XpoMaTorpaduio;

— BBIMIOJHATH XUMHUYECKUH IKCIIEPUMEHT B COOTBETCTBHUH C TIPABIJIAMU U TPUEMaMHU
Oc3omacHoi  pabOTBl C XWMHUYECKHMH BEIIECTBAMH U JIAOOPaTOPHBIM
000pyTOBaHUEM:

. TI0 TIONY4YeHHI0 0o0pasla HYKICHHOBBIX KHCIOT KJIETOK JyKa, HYKJICONpPOTES- HHA
JIPOXOKEH, TUIMHTHON (DpaKIKH JKeITKa KYPHHOTO SHIIa;

. TIO pa3JeIeHNI0 OMOMOJICKYT;

. TI0 TIPOBEICHUIO KAYECTBEHHBIX PEaKIMi Ha HANMYHE B HYKIEHHOBBIX KHCIIOTaX
OCTaTKOB ITYPUHOBBIX OCHOBaHHU, pHOO3bI/Ie30KCHPHO03bI, (hoCHOPHON KHCIOTHI;

. TIO MIPOBENICHHUIO KOMMUECTBEHHOTO aHaim3a (hochaTHIIITXOIHHA;

. IO TPOBEICHUIO KAYCCTBCHHBIX M KOINMYCCTBEHHBIX pEaKIMid Ha OClKu U
AMHHOKHCIIOTHI;

— BJIAJIETH [IPAaBUIIAMH ¥ TIPUEMaMU 0€30ITaCHON PadOTHI C XUMUYIECKUMHU BEIECTBAMHU
1 1a0opaTOpHBIM 000PYIOBaHIEM;

— BJIJIETH NMPAaBUIIAMH 0€30IIaCHOTO OOPAIICHHUS C €IKUMH, TOPIOYUMHU H TOKCHIHBIMH
BEIIECTBAMH, CPEACTBAMH OBITOBOH XMMUWY;

— OCYIIECTBIITH TIOMCK XHMHYECKOH WH(pOpMAnuu 1O Ha3BaHHSM, HICHTHU-
(ukaTopam, CTPYKTYpHBIM (hOPMyIIaM BEUICCTB;

— BJIaJACTb MCTOAAMU KOMHBIOTepHOﬁ BU3yaJIU3allun 6I/IOMOJ'I€KyJ'I C UCIIOJIb30BAaHUECM

nporpammel PyMol,

— CTPOUTH MOACIIN OEIIKOB ¢ IMOMOIIBIO METOAa T'OMOJIOTHYHOTO MOACTIUPOBAHUA;
— KPpUTHUYCCKU OLCHHMBATL W HUHTCPHOPETUPOBATL C TOYKHU 3pCHHUA CCTCCTBCH-

HO-HAyYHOH KOPPEKTHOCTH XHUMHYECKYI0 HH(OpManuio, CcoAepKallyrocs B
COOOILIEHUSIX CpPeACTB MaccoBoil uHGopMmanuu, pecypcax FHrepHera, Hayuy-



HO-TIONTYJIAPHBIX ~ CTaThiX, B LENAX BBIABICHUS OMIMOOYHBIX CYXICHUH U
(opMupoBaHHs COOCTBEHHOH MTO3UIIHY;

— TMPEACTAaBIATh IYyTH pEIISHUS TJIO0AJIBHBIX TPOOJIeM, CTOSHIMX Hepel dYeno-
BEUECTBOM, U IIEPCIIEKTUBHBIX HANPaBICHUH Pa3BUTHI XUMUYECKHX TEXHOJIOTHH.
Yuawuiica nonyuum eo3moorcnocms Hayuumvca:

— WUIIOCTPUPOBATH Ha IPUMEPax CTAaHOBIICHUE U IBOJIIOIMIO OMOXUMUH KaK HAyKH Ha
Pa3IMYHBIX HCTOPHYECKHUX dTanax e€ pa3BUTHS;

— WCIIOJIB30BaTh METOJbl HAy4YHOTO II0O3HAHHS IIPU pElIeHUH Yy4eOHO-HCCIIeno-
BaTENIbCKHX 33/1a4 110 N3y4YEeHHIO CBOMCTB, CIIOCOOOB MONYYESHUsI U PACIIO3HABAHMS
OpraHUYecKHX BEIEeCTB;

— YCTaHaBJIMBATh B3aUMOCBS3U MEXIY (akTaMHu U TeopHel, IPUYMHON U CIIEICTBUEM
IpU aHaJIKu3e MPOOJIEMHBIX CHTYyallnii 1 000CHOBaHWHM NPHHUMAEMbIX PELICHHH Ha
OCHOBE XMMHYECKUX 3HAaHHH;

— ¢(opmynupoBaTh LNk UCCIEAOBaHUS, BBIIBUIATh U IPOBEPATH SKCIEPUMEHTAIBHO
THITOTE3bl O XUMUYECKHX CBOMCTBAX BEILECTB HAa OCHOBE UX COCTAaBa U CTPOCHHMS, UX
CIIOCOOHOCTH BCTYNaTh B XHMHYECKHE pEaKLUH, O XapakTepe M IPOayKTax
Pa3IMYHBIX XUMHYECKUX PEaKLIHIA;

— CaMOCTOATENbHO IUIAaHUPOBAaTh M IIPOBOJANTH XUMHYECKHE OSKCIEPHMEHTHI C
coOurofieHueM MpaBui Oe3omacHOil paboThl C BeleCTBaMH M J1IaOOPaTOPHBIM
o0opynoBaHueM;

— HMHTEPIPETHPOBATh JIAHHBIE O COCTaBe W CTPOCHHH BEIIECTB, IONY4YECHHBIE C
TMMOMOIIBIO COBPEMEHHBIX OMOXUMHYECKUX METOJ0B,

— XapaKTepu30BaTh poJib OEIKOB M HYKJICMHOBBIX KHCJIOT KakK Ba)KHEHIINX
OMOJIOTMYECKU aKTHBHBIX BEIICCTB.

OneHka J0CTH:KeHHs IVIAHUPYEMbIX pPe3yJbTaTOB YCBOCHHs Kypca
(mpumep)

1. Kakumu OBIBAIOT THIBI a30TUCTBIX OCHOBAHHM, BXOJSIINX B COCTaB HYKJIEHHOBBIX
KHCJIOT, U KaKOBO UX CTpoeHHe?

2. OnuiuTte ycioBHs ONpPENeeHUs] yPHHOBBIX M MHPHMHUIUHOBBIX OCHOBaHHUM B
COCTaBE HYKJIEHHOBBIX KHCIIOT.

3. OnummTe CTPOECHUE U pa3Indre MOJIEKYJ pHOO3bI U A€30KCHPHO03HI B IUKIMYECKOM
(hopme.

4. C moMmolIpl0 KakUX peakuuid (KpaTKo OMNMILUTE) MOXKHO ONpENeNUTbh HajJudue
pubO3HI U e30KCHpHO03bI B 00pa3iax HyKIEHHOBBIX KACIOT? ECTh u cpemu HUX
crenu(pUIHbIe peaKuuu?

5. Ilo xakoMy alTOPUTMY CTPOHTCS MOJIENb MPOCTPAHCTBEHHON CTPYKTYPHI O€JIKa Mpr
TOMOJIOTUYHOM MOJAETUPOBAHUN?

6. I[lepeunciuTe OCHOBHBIC STAaIlbl JFOOOTO MeToAa moiydeHuss reHomuoi JIHK u3
JKHBOTO OOBEKTA U OOBSICHUTE CYTh KaXKIOTO ATaIa.

7. UTo mpencTaBIsAr0T CO00H HyKIIeas3hl H KAKUX THIIOB OHH OBIBAIOT?

8. HazoBuTe 0CHOBHOW KOMITOHEHT (hOCHOITHITUIOB SHIHOTO JKENTKA.



9. T'me OymeT HAXOAUTKLCS 1EJIEBOIM NMPOAYKT — Ha WHTep(dase (MOBEpXHOCTH paszerna
(a3) wim B pactBope (opraHmyeckas (asza) MpH SKCTPAKIUHU JIM- IMHIOB XKEJITKA
CMECBIO XJIOPOGOPM : METaHON WiIu XyopodopMm : 3taHon (2:1)? ¥V kakoro u3
KOMITOHEHTOB CMECH IPOMOCHHBIA IyTh HPU pa3lelieHuH, a 3HaduT Ry Oymer
MEHBIIE: y TOTO, CPOJCTBO KOTOPOTO OONbIle K MOABIXHOW (ase, Wim y
KOMITOHEHTa, CPOACTBO KOTOPOTO OOJIBIIIE K HOCUTEII0 — CHITUKAreIto?

10.ITomxymaiire, xak B mporpamme PyMol mokasars BOmOpOIHBIE CBSI3M BHYTPH
a-CITUpAIIH.

11.B Bameii cMmecu ecth (ochaTumixonuH U (ocdaruamidTanonamMut. [locie
OKpaIINBaHUS KaKUM PEareHTOM BEI YBHINTE TOJIBKO (pochaTHammmTaHoIaMuH?
12.B uém 3akmoyaeTcs TJIaBHOE OTIMYHE (PEHOI-XIOPO(POPMHOTO METOA OT METOoa

KHCIIOTHOTO THApOnn3a?

13.KakuM crioco00oM MOXKHO OIIPEIEIIUTL OCIKOBYIO IPUMECh B 00pasIie HyKICHHOBBIX
KHUCIIOT?

14.Bw1 pa3aenseTe MpU IOMOIIH Ieib-(GUIbTPaAIK OCIIKH ¢ MOJIEKYJIIPHOIM Maccoit 15
n 25 x/la. Kako# u3 HUX BBIAIET C KOJIOHKH paHbIIe?

15.KakoB BHJ 3aBHCHMOCTH ONTHYCCKOW IUIOTHOCTH OT KOHIICHTpPAIMH: JMHEWHAas,
KBaJ[paTH4HAs, Jorapudmuaeckas?

16.B kakoM WHTEepBaJIe ONTHYCCKOW IUIOTHOCTH BBITIOJHSIETCS 3aKOH byrepa—
JlamGepTa—Dbepa B ciryuae Bamero sxcepuMenTa? OTIHYASTCs T OH OT Hanbosee
9acTO UCIIOIB3yEeMOT0 uara3ona’?

CpepacTtBa 06yuyeHUsa U BOCNUTAHUA

B 0OCHOBe HUCIONB30BaHKS CPEICTB OOYYCHHS M BOCIHUTAHHUS JIEKAT MPHOPUTETHI
HEYKOCHUTEILHOTO COOFOICHUS TIPAaBUIJI TEXHUKH 0€30IMaCHOCTH, COBMECTHOM paOoThI
nejarora W 00ydarolIerocs, WHTETPUPOBAHMS COBpPEMEHHBIX (opM oOydeHHS H
KOMIUIEKCHOTO BO3JCUCTBUSI Ha KHHECTETHYECKYIO, ay/lH- allbHYI0 H BHU3yalbHYIO
CHCTEMBI BOCIIPUSTHSL.

CroenuanbHble CpeAcTBa O0y4eHHMsI MOTYT OBITh TPEHOCTABICHBI B paMKax
00pa30BaTeNbHBIX MPOEKTOB: « MeIUIIMHCKUIN KIaCcC B MOCKOBCKOI IIIKOJIE,

«VHxKEHEepHBIN KIacC B MOCKOBCKOH 1lIKOsey», «Kyp4aTOBCKUI LIEHTP HENPEPBIBHOIO
MEXIUCIUIIMHAPHOTO 00pa3oBaHMsI», a TaKKe IIPH HEOOXOOUMOCTH HX MOXKHO
pHOOpPECTH.

1. O6GopynoBanue: Becwl, criektpodoTtomerp, YP-namma mist TCX, xamepa s
TCX, ciupToBKa, HAOOp /11 IMMYyHOAHATU34.

2. PacxoaHble MaTepHaabl U MOCYAA: IMIHHAPHI 25 MJI, IOMIBI IS [TUIETOK,
nUneTKy 2 mi, muneTk 0,1 M, JenuTeNbHbIe BOPOHKH, IPOOUPKH TIIACTUKOBbIE 50 MIL.

3. PeakTuBBI: X10pOoOpM, 3TAHON, PpOJAHHWA aMMOHHUS, Cynb(aT HaTPH
OC3BOJIHBIN, XJIOpHUI XkKele3a (6-BOMHBIN), TUAPA3UH COJSHOKHUCIBINA, HUHTH- JPUH,
dbochopHoMOTMOCHOBAsT KHCIIOTa, MONUOJAT HATPHUS, MOJTUOJICHOBO- KHCIBIHA
aMMOHMH, TOACHWICYTb(aT HATpuUs, XJIOPHUI HATpus, ruTpar Hatpus, DATA, HuTpat
cepeOpa, HYKJICOTHIBI, a30THAs KHCJIOTA, CepHas KHCJIOTa, COJSHAs KHCIOTa,
JudeHUIaMIH, Je30Kcuprbo3a u pubo3a, opiuuH (5-METHI- PE30pIUH), XJIOPHOE
KeJe30.

4. O0BEKT: IPOXIKU.

4.1, Wudopmanus o kpacurensx: https://ru.lumiprobe.com/protocols



https://ru.lumiprobe.com/protocols

4.2. PekoMmeHmaluy [0 TPHIOTOBICHWIO OydepHbIX pacTBOpoB:  https:/
www.sigmaaldrich.com/life-science/core-bioreagents/biological-buffers/learning-

center/buffer-reference-center.html

5. UH(opMaHOHHO-KOMMYHHKATHBHbIE CPEICTBA:
5.1. KoMmIjiekT HacTOJBHBIX HIp MO «ATiaacy HOBBIX mpodeccuity: http:/
box.atlas100.ru/#uture

5.2. Bupeonekropuid:
https://ww.youtubexom/watch?v=nQbIl3QC4t4Q&index=16&list=PLF6 TGk

OUjYG79EHVQIrsWBWMfIRMewRj7

https://www.youtube.com/watch?v=Xl16eivdt8Bk&list=PLF6 TGkOUjYG79EH

vCtrsWBWMfRMewRj7&index= 17

https: //www.youtube.com/watch?v=puceKBWzeqQ&t= 19s https:

[Iwww.youtube.com/watch?v=qHeGo3pJSfk&t= 14s

https://ww.youtube.com/watch?v=FZmO53ebWcA&list=PLF6 TGKkOUjYG79

EHvCtOrsWBWMfRMewRj7&index= 18

https://ww.youtubexom/watch?v=onogRbU6pQc&list=PLF6 TGkOU.jYG79

EHvCtOrsWBWMfRMewRj7&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

5.

6.

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
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7. Stewart J. C. M. Colorimetric determination of phospholipids with ammonium
ferrothiocyanate / J. C. M. Stewart // Anal Biochem. — 1980. — V. 104. —P. 10 —
14.

8. Vaskovsky V. E. A universal reagent for phospholipid analysis / V. E. Vaskovsky, E.
Y. Kostetsky, I. M. Vasendin // Journal of Chromatography A. — 1975. — Volume
114. — Issue 1. —P. 129 — 141.

Humepuem-pecypcut

1. Hayunslii xxypHan «buoxumus»:

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

2. Caiir biomolecula.ru (Hanpumep, cTaTbst «JIMIUAHBIA GYHAAMEHT KH3HI»):

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
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