IocynapcTBeHHOE G101KeTHOE 001Ie00pa3oBaTeIbHOE Yupexkaenne Camapckoii 00,1acTH cpeTHss

o0meo0pasoBarenbHas mKoJaa Ne29 r. Cei3panu ropoackoro okpyra Ceizpanb Camapcekoii 001acTu

PACCMOTPEHO

Ha 3aCelaHNH METOIMYECKOTO
00beTMHEHNS yIUTEIeH

€CTCCTBCHHO- HAYYHOI'O THUKJIa

T'omoBsa T.A.

(I'bOY COHLI Ne 29 r. Cei3pann)

[IPOBEPEHA YTBEPXJIAIO

3aMEeCTHUTENb AUpeKTopa rmo Y BP mupextop [BOY COILLI No29

Konroxosa O.H. r. Ce3panu

ot «30» 08 2023 . IlanomuaukoBa M.A.

[Ipukaz Ne2 ot «31» 08 2023 r.

[Ipotokoi 1 oT «29» 08 2023 r.

C=RU, O=I'BOY COLl
Ne29 r. Cbi3paHu,

CN=M.A. lLlanowHukoBa,
E=school29 szr@samara.e

‘ \ du.ru
l ‘ 00a9948ef 769d6d098

2023.09.01 08:42:50+04'00

Pa6ouasi nporpamma
3JIEKTUBHOI0 Kypca « bnoxummus»

s ooygaronuxcs 10 =11 xmaccoB



IosicHUTEILHAA 3aNUCKA.

DJIEKTUBHBIN KypC NpeHa3HaYeH ydaruMmcs crapiieit mkosisl (10 — 11 kiacchl) ecTeCTBEHHO-HAYYHOTO,
npouis o0ydeHus.

Pabouyas mporpamma Kypca coCTaBlieHa Ha OCHOBE IIPOTPaMMBI 3JIEKTHBHOTO Kypca «brHoxumus» aBTop
H.B. Antunosa. COOpHUK MPUMEPHBIX pab0YHX MPOrpamMM. DIIEKTUBHBIC KypChI JUTS TPO(UIBHOM

uikoJibl. Mocksa «lIpocsemenue» 2018.

Kypc paccuutan Ha 35 4 (1 4 B Heneno).

3agaum kypca:

— HU3Y4YUTh OCOOEHHOCTH CTPOCHHS, CBOMCTBA U (PYHKITMU OMOMOJIEKYI (YrieBOJOB, JTUMUIOB, OCIIKOB,
HYKJICMHOBBIX KHCJIOT), BXOSIIUX B COCTAB JKHBOTO OPraHU3Ma;

— chopMHpOBaTh y 00yJarOIINXCsl IPEACTaBICHUS 00 OCHOBHBIX METOIaX UCCIIEAOBAaHUS B OMOXIMHUU;

— MO3HAKOMUTh 00yJaromuxcsi ¢ OnonHGOopMaTHKOM;

— o0ecreunTh pa3BUTHE DKCIICPUMEHTATBHBIX YMEHHUH W HABBIKOB B COOTBETCTBHH C TPEOOBaHUSIMU
MPaBUJI TEXHUKH O€30TIaCHOCTH;

— paccMOTpeTh 00JacTh MPUMEHEHUS COBPEMEHHOW OMOoXMMHUU B (YyHIAMEHTAJIbHBIX, MEAUIIMHCKUX WU
(hapMaleBTUUECKUX UCCIIEI0BAHUSAX;

— chopmupoBaTh y OOydYarOMIMXCA KOMIIETCHIIMHM IS TPO(ECCHOHAIBHOTO CaMOOIpPEACICHUs B
pamMKax IpeAMETOB €CTECTBEHHO-HAYyYHOI'O IMKJIa, pa3BUBAThb MOTHUBALIMIO K HENPEPHIBHOMY
00pa3oBaHUIO KaK yCIOBHUIO
yCIIeUTHOM MpodeccnoHalIbHOM 1eATeNbHOCTH;

IInanupyemble pe3yabTaThl 0CBOEHHS Kypca

B pesynbraTe M3ydeHus >JIEKTUBHOIO Kypca Ha YpPOBHE CpeIHEro oOIiero o0pa3oBaHUs y ydallUXCs

OyayT chopMUPOBaHbI ClIEAYIOIIKE NPeAMeTHbIE Pe3yJbTAThI.
Yuawuiica nayvumes:

— packpbIBaTh Ha IpUMepax posib OMOXUMHUU B (POPMUPOBAHUM COBPEMEHHON HAay4HOI KapTHHBI MHpa U B
IIPAKTUYECKOMN JESATEIbHOCTH YEJI0BEKA;

— JIEMOHCTPHPOBATh Ha IIPUMEpax B3aUMOCBA3b MEK/y ONOXUMHUEH U IPYTMMHU €CTECTBEHHBIMU HayKaMu;

— COCTaBISATh MOJIEKYJISIDHBIE U CTPYKTYpHBIE (OpPMYJbl OPraHMYECKHMX BELIECTB KaK HOCHUTENeH
uHpOpMallMM O CTPOCHUM BEIIECTBA, €0 CBOWCTBAX M INMPHHAUICKHOCTH K OINpeNeEHHOMY Kiaccy
COCJIMHEHUH;

— XapaKTepHU30BaTh OPraHUYECKUE BEILECTBA II0 COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTAHABIUBATH
[IPUYMHHO-CIICICTBEHHBIE CBA3U MEXKAY JAaHHBIMU XapaKTEPUCTUKAMHU BEIIECTB;

— 0OOCHOBBIBATh MPAKTHUECKOE HCIOJb30BAaHUWE OPraHMYECKUX BEIIECTB M HUX peakuuid B

MPOMBIIIJIICHHOCTH U 6BITy;



— HUCIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHUHU M XMUMUYECKUX CBOIMCTBAX OENKOB, JIUIHUIOB, YIICBOJIOB U
HYKJICMHOBBIX KUCIIOT [yl IPUMEHEHHUS B HAYYHOW U MPAKTHYECKOU JIEeATEIbHOCTH;

— HCIIOJIB30BaTh HAa MPAKTUKE PA3IMYHBIE METOIbI OMOXMMHU — HKCTPAKIMIO HYKJIEHHOBBIX KHUCIOT M3
OMOJIOTHYECKUX  OOBEKTOB, crHekTpodoToMeTputo B Y@D-BuaAUMOH  007acTH, TOHKOCIOMHYIO
xpomatorpaduro;

— BBITOJIHATh XUMUYECKUH SKCIIEPUMEHT B COOTBETCTBUH C MPABHJIAMH U TpuéMaMu 0e301acHoi paboThI C

XUMUYECKUMHU BEIIECTBAMU U J1a0OpaTOPHBIM 000pYIOBaAHUEM:

® 110 NoJy4YeHHIO 00pa3lia HyKJIIEMHOBBIX KHCIOT KJIETOK JyKa, HYKJI€OIPOTEUHA JPOAKEH, JTUIHUTHON

(bpakuum KeaTKa KypuHOTO SHIIa;
® 110 pa3aesieHnI0 OMOMOJIEKYT,

L Mo MHOPOBCACHUIO KAaYC€CTBCHHBIX peaKuMﬁ Ha HaJIM4YU€ B HYKJICHMHOBBLIX KHCJIIOTAaX OCTAaTKOB

IIYPUHOBBIX OCHOBaHMI, puO03bl/1€30KCUPH003bl, POCHOPHOIN KUCIOTHI;
® 110 MPOBEICHNIO KOJMYECTBEHHOTO aHAIN3a (hochaTHANIXOIHHA,;
® 10 IPOBENECHUIO KAUECTBEHHBIX M KOJIMYECTBEHHBIX PEAKIINil Ha OCITKM M aMUHOKHCIIOTHI;

®  BpaAeTh MNpaBWwIaMH W TOpuéMaMu Oe30macHOM paboThl ¢ XMMUYECKUMHU BEIIECTBAMU U

1ab0paTopHBIM 000PYI0OBAHUEM;

. BJIQJICTE IIPpaBUJIaMU Oe3omacHOro 06paH_[eHI/I$I C CIKMMH, TOpHOYMMH MW TOKCHYHBIMH

BEIIIECTBAMHU, CPEJICTBAMH OBITOBOW XHUMUHU;

® _ OCyHIECTBIATH NOUCK XUMUYECKON HHGOpMAIIUK 0 HAa3BAHUAM, UACHTHU(DUKaTOpaM

CTPYKTYpPHBIM (pOpMYsIaM BEIIECTB.

L — BJAaJC€Th METOdaMU KOMHBI—OTCpHOﬁ BHU3YyaJIN3alluN 6I/IOMOJ'IeKy.]'I C HCIIOJIb30BaHHUEM ITPOrpaMMBbI
PyMol;

L — CTPOUTH MOJCIIN OEJIKOB C IMOMOIIBIO METOJa TOMOJIOTHYHOI'O MOACIIMPOBAHUSA;

L —  KPUTHYCCKH OLCHUBATHL W HHTCPIPCTHUPOBATL C TOYKH 3PCHUSA CCTGCTBCHHO-H&Y‘IHOI;’I

KOPPEKTHOCTHU XHUMHUYCCKYIO PIH(l)OpMaI_II/IIO, COZACPIKAIIYIOCA B COO6I_HCHI/IHX CpCIACTB MaccoBOM
HH(bOpMaIlHH, pecypcax I/IHTepHeTa, HAYYHO-TIOIMYJIPHBIX CTAThAX, B LCJIAX BbISABJICHUA OIINOOYHBIX

CyXJeHUU u (OpMUPOBaHUS COOCTBEHHOM MO3UIINU;

* NpeACTaBJIATE IIYTH PCHICHUA ri100aJbHBIX HpO6J’I€M, CToAINUX TIICpPC] 4YCIO0BCUHCCTBOM, U

MEPCICKTUBHLIX HaHpaBJ’IeHI/Iﬁ pa3BUTHA XUMHUYCCKUX TEXHOJIOTHI.
o Yuammic;l noayuum 603MONCHOCHIb HAYUUMbCA .

e HWIUTIOCTPUPOBATHL HA MMPUMCEPAX CTAHOBJICHHUEC U 3BOJIFOIIMIO OMOXHMHUU KaK HAayKHU Ha pa3JInYHbIX

HUCTOPHUYCCKUX dTaIlax eé pPa3BUTH,



L — HMCII0JIB30BaTh MCTOAbBI HAYYHOI'O MMO3HAHUA ITPU PCIICHUU y‘-I€6HO-I/ICCJI€IIOBaTeJ'IBCKI/IX 3aja4 110

HU3YUCHUTIO CBOﬁCTB, croco0oB MOJIYUYCHUS U PACIIO3HABAHUS OPraHUYCCKUX BCUICCTB;

® _ yCTaHaBIMBATh B3aMMOCBSI3U MEXIY (haKTaMHu M TEOpUEH, MPUUNHON U CIIEICTBUEM IIPU aHAIN3E

pOOJIEMHBIX CUTYalluii 1 000CHOBAHUH IPHHUMAEMBIX PELICHUI HA OCHOBE XUMHUECKUX 3HAHUI;

L4 — (bOpMyJII/IpOBaTI) LCJIb MCCICA0BAHUS, BBIJIBUIATb U IMPOBEPATH SKCIICPUMCECHTAJIBHO T'MIIOTC3bI O
XUMHUYECKHUX CBOMCTBAX BCIICCTB Ha OCHOBC HMX COCTaBa U CTPOCHUA, HUX CIIOCOOHOCTH BCTYIIaTh B

XUMHUYCCKHEC PCAaKIIMU, O XapaKTCPC U NPOAYKTAX PASJIMIHBIX XUMHUYCCKUX peaKum"I;

L4 — CaMOCTOATCIIbHO IINIAHUPOBATL W IPOBOAHUTH XHUMHYCCKHUEC OJSKCIICPUMCHTBI C CO6JIIOI{CHI/I€M

npaBuJl 0e30MacHOM paboThI ¢ BELIECTBAMH U J1a0OpaTOPHBIM 000PYA0BaHUEM;

L4 — MWHTCPIPETUPOBATL MOAHHBIC O COCTAaBC MW CTPOCHHU BCUICCTB, IIOJYYCHHBLIC C TIOMOIIBIO

COBPEMCHHBIX OMOXUMHYECKHAX METOOO0B,

®  XxapakTepu3oBaTb pOJIb OEJIKOB M HYKJIEMHOBBIX KHCIOT KaK BaKHEMIIUX OHOJOrMYECKH

AKTHUBHBIX BCIIICCTB.

Cojaep:kaHue 3JIEKTUBHOI0 Kypca

Pasznes 1. BBenenue B Onoxumuio (6 4)
Texnnka 0€30MacHOCTH TPH paboTe B XUMHUECKOW Jaboparopuu. Mcropus omoxumuu. [Ipeamer

onoxumun. CTpyKTypa U PyHKIIMH OMOMOJICKYII.

Pa3znen 2. Meroabl BblieIeHUsA OMOMOJIEKYJT (6 1)
3nakomctBo ¢ Merogamu: «llomysenme JIHK wu3 xnerox nyka», «llonydenue mnpemnapara
HYKJIEMHOBBIX KHCJIOT W3 APOAOKEH M HMCCIEIOBAaHUE HYKJICONMPOTEHHOBY», «IKCTPAKIUS JIUIHAIHON
(dbpakuum U3 KEJITKa KypuHOTO STAIIay.
Pa3znea 3. Meroabl pa3aesiennsi 0umomoJiexy.a (44)
Teopernueckrie 0CHOBBI OMOXMMHUYECKUX METOJIOB Pa3CICHUs] OMOMOJICKYI.
Ilpakmuuecxue pabomoi.:
1.  «lenp-puupTpanioHHOE pa3eieHne OUOMOJICKYI.
2. «TonkociolHas XxpoMaTorpadus JTUITHIO0BY.

3. «I/I,Z[eHTI/I(bI/IKaHI/IH (bYHKI_II/IOHaJ'IBHBIX T'pYIII pa3JInYHbIMU arCHTAMU

Paznen 4. KauecTBeHHBINH M KOJINYECTBEHHBIH aHAJIN3 0HOMOJICKY.JI
(10 g)
IIpakmuyeckue pabomul aHATUTUIECKOTO XapaKTepa:
1. «KonmnuectBenHbli aHanmu3 ¢ocaruamixonuna. OnpeneneHue JUMUIHOTo Gochopa ¢ MOMOIIBIO

dbeppoTronnanaTa aMmmoHus (Metoa CtroapTa)y.



2. «KauecTBeHHBIC pEaKIMU Ha HAJIMYHE IMYPUHOBBIX OCHOBAHHM U OCTATKOB (OC(HOPHON KHCIOTHI B
cocrase JJHK».
3. «OmnpeneneHue MEHTO3 B COCTaBE HYKICMHOBBIX KUCIOT», «KauyeCTBEHHBIH M KOJIMYECTBEHHBIN

aHAJIM3 HAJIUYKS OCIIKOB U aMUHOKHUCIIOT.

Pa3nes 5. KomnbrorepHoe MojieJinpoBaHue U BU3YaJTU3alHA CTPYKTYPbI OMoMoJIeKyJI (7 1)
BosmoxHoctu nporpammel PyMol aiist Bu3yanusanuu npoCcTpaHCTBEHHON CTPYKTYpbl OMOMOJIEKY,

KOMIBIOTEPHOE MOJICTTUPOBAHKIE IPOCTPAHCTBEHHOHN CTPYKTYpPHI OEIKOB ¢ MOMOIIBI0 iporpaMMbl Modeller

Pa3nen 6. UTorosoe 3ansitue (2 4)
3HaKOMCTBO C «ATJIacOM HOBBIX MpoQeccHil», NEepCleKTUBbl H3YYEHUs HAayKu OHOXUMHUHU U
npodecCHoHANIBHOTO camooIipeesieHus (B popmaTe Kpyrioro CToJjia Wik ypoKa-IUCKYCCUH).
[Ipu mpoBeneHNM 3aHATHN IPEAYCMOTPEHO ITPOBEACHNE 3aHATHN B KOMIIBIOTEPHOM KJ1acce.

TemaTuveckoe MIIaHMPOBaAHUE

Kypc paccuuran Ha 35 9 (1 4 B Hezgeno).

Tema OcHoOBHOE coep:KkaHue KounuecTBo Hara
4yacos

35

Paznen 1. BBenenue B ouoxumuio (6 4)

Beenenue 1
[Tpeamer [Ipeamer 6uoxumun. Mcrtopust Onoxumun
OMOXUMUH. 1

HcTtopus 6uoxummun

Crpykrypa u OyHKIMOHAIBHBIE TPYIITBI OPraHUYECKUX 2
GbyHKIIH MoJiekyin. benku u aMuHOKHCIIOTH. MOHO- U
OMOMOJIEKYI nonucaxapuabl. HyknenHossie kuciaotel. Paborta ¢

JOTOJTHUTEIbHBIMUA HCTOYHUKAMH — COCTaBJICHHUE
KpaTKOTO cJIoBapsi TepMUHOB. OOCyXICHNE
GbyHKIIM OMOMOJIEKYI

DKCIIepUMEHT: OO6cyx1eHne HayqYHOTO SKCIIEPUMEHTA KaK 1
IUIAaHUPOBAHUE, OJIHOTO M3 MHCTPYMEHTOB HAYYHOT'O ITOUCKA.

BBITIOJIHEHUE U CocraBieHue 1iaHa SKCIepUMEHTaIbHON

MIpeJICTaBJICHHE nesitenbHOCTH. Pa3paboTka popmbl OTUETHOU

pe3ynbTaToOB JOKYMEHTAIH TI0 Pe3ybTaTaM SKCIIEPUMEHTA.

OO6cyxeHne 3K0JI0rMUECKUX acleKTOB
IIPAKTUYECKUX 3aHATUH, ONIPENIETICHUE METOI0B
YTUIM3AUK TOOOYHBIX TPOAYKTOB PEAKIIMA.
Br160p Tem [uis murepaTypHoro oo63opa

[IpaBuna TexHuku O6e30macHOCTH pu padboTe B 1

HpaBI/ma TCXHHUKHU o
XUMHUYCCKOH J'Ia60paTOpI/II/I

0€3011aCHOCTH

Pa3nen 2. Metoasbl BblesieHHs1 0MoMOJIeKy.J (6 4)




[Momy4yenne IHK n3 | IloBTOpeHue 3HaHUM O CTPYKTYpe U HYHKIUAX
KJIETOK JIyKa HyKi1enHOBbIX kucioT JIHK n PHK B xuBbIX
OpraHu3Max (coodwjeHus yuawuxcs).
OOcyxIeHne TEOPETUIECKUX OCHOB METO/1a
9KCTPAKIIMHN HYKJIEMHOBBIX KUCIIOT U3
OMOJIOTMYECKUX O0BEKTOB.

[IpaBuia TexHUKH 0€30aCHOCTU

[ToaroToBka XUMUYECKOM MOCYIbI U
000pyIOBaHUSI.

[IpuroTtosnenue peakrua (0ydep as
TOMOTEHHU3AIINH).

OxnaxkJleHue XUMHUYECKOM MOCY/bl U PEaKTHUBA.
I'omorennsanus 0Opasiia, jo6aBnenue oydepa
JUIs TOMOT'€HM3alu K 00pasiy. MukyOanus
romorenara u ero guiustpanus. Ocaxnenue JJHK.
[ToaBeneHne UTOroB MPaKTUKyMa

Brinenenne N3yuenne ocobeHHOCTEN CTPOCHUS U
HYKJIEMHOBBIX ¢yHkronuposanus miuasMuaHon JITHK B
KHUCJIOT U3 JIpOAOKENH | OaKTepUalIbHBIX KIIETKaX.

U UCCIE0BaHUE [IpaBuna TexHUKH 0€30MaCHOCTH.
HYKJIEOTIPOTEUHOB [ToaroToBka XUMUYECKOM MOCYIBI U

000pynOBaHUs I SKCTPAKIIUN HYKJIEHMHOBBIX
KHUCJIOT U3 JIPOXIKEM.

COopka ycTaHOBKH JUIsl SKCTIEPUMEHTA!
MIPUCOEAMHEHUE 0OPATHOTO XOJIOAMIBHUKA 1
JUTMHHOM CTEKJISTHHOM TPYOKH K KOJIOE.
[IpuroroBiieHHE pEaKTUBOB

[Tony4yenue HyKICOMPOTENHA U3 TTEKAPCKUX
JPOKIKEN: BHECEHHE B KOJIOY HABECKH JIPOKIKEH,
AKCTPaKIIHS HYKJICOMTPOTEHHA KUTITYCHUEM
JIPOOKEN B KUCIIOTE.

OxnakieHue HyKJICOPOTENHA U JOBEICHHE
00BbEMa pacTBOpa J10 UCXOTHOTO 00BEMA
peakuMOHHON cMecu. PUubTpalus
HyKJeonpoTenHa. [IoAroToBka ero aquKBOT JIs
aHaJM3a COCTAaBHBIX KOMIIOHEHTOB HYKJICHHOBBIX
KHCJIOT B CIEAYIOMNUX MPAKTUKYMaX

DKCTpaKIUs O3HaKOMJICHHUE C MMPABWJIAMH TEXHUKH
JUTATHON dpakiuu | O€30MacHOCTH.

U3 xKenTka KypuHoro | IloarotoBka mocy/sl, B3BEIIMBaHUE IPOOUPOK,
sgia HyMepanusi. [lepeHoC KeNnTKa B YUCTYIO
poOHpKy, B3BEIIUBAHKE, 100ABICHHE
OpPraHMYECKUX PACTBOPUTENICH, aKTHBHOE
IepeMeNIBaHNue, OTCTauBaHHUE.

[Tepenoc oprannueckoi Gpakivu B YUCTYIO
B3BEIICHHYIO TpoOupKy. [ToBTOp Nenenus ans
BTOpO# mpobupku. [loMerienne moa tary amis
MIPOCYIIIMBAHUS OT PACTBOPHUTENEH

Pa3nen 3. Metoasl pazgesieHusi 0uomMosiexyJa (4 1)

Paznenenue Teopernueckne OCHOBBI UCIOJIB30BAHUS
OMOMOJIEKYI MPUHLMIA T'ellb-QUIBTPALUN [P pa3/IeIeHUN
METO/I0M OHOMOJIEKYIT




renbUIbTPALUN [IpoBenenue s3xciepuMenToB. OTAEIEHNE 1
HU3KOMOJIEKYJISIPHOTO KPAaCUTENS OT
okpamieHHoro 6enka. OdgopmiieHue pe3ylbTaToB
TonkocnonHas O3HakoMJIEHHE € IPABUJIAMU TEXHUKU 1
xpomatorpadus 6e3omacHocTH. [loAroToBKa MOCY/HI.
JIAIHUIOB. [IpuroroBienue moABWXHOMN (a3bl, 3aM0THEHUE
Wnentuduxanms kaMmepsl. [loaroroBka npoOsl U3 3KCTpaKTa
(GyHKIIMOHATBHBIX JIMIHJIOB JKEJITKa
rpymi Hanecenue npoOsl. BricymmBanue 11acTHHBL 1
[IposiBnienue nox Y ®-namoi B TEMHOM
KoXKyxe/momeniennu. [IposBieHne pa3sHpIx
IJIACTUHOK YKa3aHHBIMU peareHTaMu.
O6cyxenne u 0opMIIEHUE PE3YIIbTATOB
Pa3nen 4. KayecTBeHHBI U KOJIM4YeCTBEHHBbIH aHaau3 ouomosiexya (10 )
Onpenenenue O3HakoMJIEHHE C TPaBUJIAMU TEXHUKH 1
KOHLIEHTpalUu 6e3omacHocTH. [loaroroBka nocympl.
dbocharununxonuna. | Ilpurotosnenue pactBopa dpeppoTuoaHaTa

Merton Ctroapta

ammonwus. [loaroToBka mpo0 i aHamm3a:
PACTBOPCHUC HABCCKHU AMYHOI'O SKCTPAKTa B
xnopodopme. [IpurorosieHue pazdaBIeHHOTO
pactBopa.

[Tepenoc deppoTuormanara, xjaopodopma u
AJINKBOT JIUITUIOB.

[IpuroroBiieHre KOHTPOIBHOTO 00Opasna: Tpu
poOupKH GeppoTHOIIMAHATA AMMOHHMS i YUCTOTO
xsopodopma

[IponomkeHne MoAroTOBKH MPo0: MHTEHCUBHOE
nepemeruBanue (a3, or00p HIKHEH
OpraHu4eckoi (ha3bl B YUCTHIC MPOOUPKH C
poOKaMHU.

Amnanmu3 00pa3ioB Ha criektpodoromerpe. Pacuér
coaepxanus pocharuaunxoauna B mpoode.
OO6cyxnenue pe3ynbTatoB. [loaBeneHre HToros
MPAKTUYECKOTO 3aHSITHS

KauecTBenHnie
peakuu Ha
MIypUHOBBIE
OCHOBaHUS U
octaTku pochopHOi
kuciotel B JIHK

N3yuenue npoueccos pernkanuu JJHK B sxuBbIx
opranu3Max (Ha nmpumepe reHOMHOM 1
mwiazmuaHoi JIHK). @epmenTsl, yyacTByromue B
rpoleccax perinKkauuu (A0KIabl yJamuxcs).
N3ydeHue mpaBuil TEXHUKH 0€30IaCHOCTH.
[ToaroToBKa XMMUYECKON TOCYIBI U
o0opynoBaHus (BEChI, IIMATEIH, KallbKa, UMb,
TEPMOYCTONYMBAs CTEKJIIHHAS NOCYyAa IS
MIPUTOTOBIICHUS MOJTMOICHOBOKHUCIIOTO PEaKTHUBA
(xonba mimM cTakaH), MPOOUPKHU U MUIETKH,
nmaKMycoBasi Oymara, TIMTKa U KacTprois (Ass
CO37aHUsI BOJSHOU OaHM), XOJIOHAS BOJIA).
[IpurotoBnenue peaktuBoB (10%-HbIN pacTBOP
NaOH, 1%-nsb1it pactBop AgNO3, MOJTNOICHOBBIH
pPEaKTUB) U BOJSHOM OaHM

[IpoBe/cHNE KaUeCTBEHHBIX PEaKIUil Ha
CoJIepKaHKe MyPUHOBBIX OCHOBAHHIA U OCTATKOB
(hochopHOIi KHCITOTHI.




HOI[BG[[GHI/IC HUTOT'OB NPAKTUYCCKOT'O 3aHATHA.
Odopmiienue madbopaTopHol pabOTHI

Ornpenenenue
MIEHTO3 B COCTaBe
HYKJICMHOBBIX
KHCTIOT

[ToaroToBka XUMUYECKOU MOCYIbI U
000pyIOBaHUSI.

[IpuroTtoBiienue peakTuBoB: 1%-HbIN pacTBOP
mdeHnIaMruta, OpUMHOBBIN peakTus, 10%-HbIi
pactBop xsopHoro xene3a FeCls,
KoHLeHTpupoBaHHast 30%-Has coJisiHas KMCI0Ta
HCI, BomHBIC pacTBOPHI OTACTHHBIX IEHTO3
pHrOO3BI U 1€30KCUPUOO3HI.

[loaroroBka BoJsiHOM OaHM.

[IpoBeneHne KkauecTBEHHbBIX PEAKIINI HA
COJIep’KaHNEe OCTATKOB PUO03bI U AE30KCUPUOO3BI
B HYKJIEOIIPOTEUHE JIPOXKKEHN U B pacTBOpax
OTJIENbHBIX MTEHTO3.

[loaBeneHne NTOroB MPaKTUYECKOTO 3aHITHS

KauecTBeHHBIN 1
KOJIMYECTBEHHBIN
a”Haim3 OeJIKOB

[ToaroToBKa K SKCIIEpUMEHTAIBHOM padoTe.
OO6cyx/1eHne Ka4eCTBEHHbIX peakuii Ha OelIKu U
AMHHOKHCIIOTHI

[IpoBenenne kayecTBEHHbBIX PeaKIMil Ha OeNKH:
OMypEeTOBOM peaKIuu Ha CoJiep)kaHue Oenka B
TUIPOJIN3ATE JPOXKIKEH, MTOTYIEeHHOM paHee.
[IpoBeneHNE HUHTUIPUHOBOM PEAKIUH.
N3yuenue cnekTpopoToMEeTpUIECKOro MeTo /1a
oOHapyxeHus 6enka u metona bpeadopna

[IpoBenenue nepBoro Tarna UMMyHOAHAJIN3A.
Pabota c mutepatypoii. [IpocMoTp BuaCO

3aBepiieHne paboThl ¢ HAOOPOM IO
nMMyHoaHam3y. OlieHKa pe3yabTara

Pasznen 5. KomnbrorepHoe Moje/iMpoOBaHue U BU3YAJN3alMs CTPYKTYPbI OnoMouiexyJ (74)

PyMol — 3HAKOMCTBO C YPOBHSMH CTPYKTYpPHOU 1
nporpamma Jyis opranuzaruu 6uomosekya u PDB-6ankom.
BU3YaJIN3aL1H 3HaKOMCTBO C HHTep(eiicoM noabp30BaTes
IIPOCTPAHCTBEHHON PyMol 1 BO3MOXKHOCTSIMH BU3YyaJIU3aL1H
CTPYKTYPBI 3JIEMEHTOB CTPYKTYpBI OeJika Ha IpuMepe
OMOMOJIECKYIT kanueBoro kanana (PDB ID: 1BLS)
Busyanu3zanus cTpykTypsl reMorioOuHa, TUTHHA, 1
antutena (PDB ID: 1HHB, 3B43, 11GT
COOTBETCTBEHHO). PaboTa ¢ KoMaHHOM CTPOKOI
PyMol
Buzyanuzauus ctpykTypsl HykiieocoMmsl, T-PHK, 1
JIHK (PDB ID: 5CPI, 5L40, 1BNA
COOTBETCTBEHHO
CamocTosTENbHBIN MOUCK OETKOBBIX CTPYKTYP 1
Ha caiitax https://www.rcsb.org/,
http://pdb101.rcsb.org/, ux Buzyanuzanus B PyMol
Modeller — Teopernueckas mOAroTOBKa, 3HAKOMCTBO C 1
nporpamma s METOJIOM TOMOJIOTMYHOTO MOJETHPOBAHHUS.
KOMIBIOTEPHOTO [TonroroBka ckpuntoB. MoenupoBaHue Ha
MO/IEITUPOBAHUS MO/ITOTOBJICHHBIX 3apaHee (ainax ¢

MPOCTPAHCTBEHHOM

AMUHOKHUCIIOTHOM MOCJIeI0BAaTEIbHOCTRIO U




CTPYKTYpPBI OENKO CTPYKTYpOH-111a0JIOHOM

AHanu3 noJyd4eHHON CTPYKTYphl B CPAaBHEHUU C 1
mabnonoM B PyMol. MoaenupoBanue 6e1KoB ¢
M3BECTHOM KPUCTAIUIMYECKOU CTPYKTYPOU

3HAKOMCTBO C CEpBHCAaMU MOJIEITUPOBAHUS 1
OHJIAlH, a TakkKe 0a3amMu JTaHHBIX http://wWww.
uniprot.org/ u https://swissmodel.expasy.org/
[Tonck u u3ydeHnne nNpoCTPaHCTBEHHBIX MOJAEIIEH
0EITKOB 10 COOCTBEHHOMY BEIOODY

Pa3nen 6. UTorosoe 3ansitue (2 4)

[Tpodeccus PaboTa c anbmanaxoM «ATiiac HOBBIX 2
OMOXUMHK npodeccuit». [lepcieKTUBBI U3yYeHUS HAYKU
OMOXMMHH U MTPO(PECCHOHATIBHOTO
camoormnpeneneHus (B opmMare Kpyrjioro croja
WJIH YPOKa-IUCKYCCUU

Utoro 35

1. PacxoaHble MaTepuajbl M MOCYAA: IWIHMHAPHI 25 MJI, MOMITBI JUIS THUIETOK, MUIETKHA 2 M,
nunietku 0,1 M, nenuTenbHbIE BOPOHKH, TPOOUPKHU TIIACTHKOBBIE SO MII.
2. PeakTuBbl: xs10podopM, ATaHOI, POAAHU]T aMMOHUS, Cylb(daT HaTpUsi OE3BOJHBIN, XJIOpU Kee3a
(6-BOHBIIT), TUAPA3UH COJMSHOKUCIIBIN, HUHTHAPHH, (ochopHOMOIHOAEHOBAS KHCI0TA, MOJIHOIAT HATPHS,
MOJIMOIEHOBOKHCIIBI aMMOHUH, A0EIUICYIb(MAT HATPUsI, XJIOPU HATpUsl, HUTpaT Hatpus, DJITA, HuTpar
cepeOpa, HYKICOTHIbI, Aa30THAas KHUCJIOTa, CEpHas KUCJIOTa, COJISIHAs KHUCIOTa, JU(EHUIaMUH,
ne30kcupr003a u prudo3a, OpIKH (5-METUIPE30PIIMH), XJIOPHOE KEIE30.
2.1. O0BeKT: IPOXIKH.

2.2. Muadopmarms o kpacuressax: https://ru.lumiprobe.com/protocols

2.3. Pexomenmamuu 1o MpUroToBieHui0 OydepHbIX pacTBopoB: https:// www.sigmaaldrich.com/life-

science/core-bioreagents/biological-buffers/learningcenter/buffer-reference-center.html

3. NudopmManmoHHO-KOMMYHHKATUBHbIE CPEACTBA:

3.1. KoMIUTIEKT HACTOJILHBIX UTp MO «ATiacy HOBbIX mpodeccuiin: http:/
box.atlas100.ru/#future 5.2. BugeonekTopwii:

https://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&list=PL F6 TGk
0UjYG79EHVCtIrsWwBWMfRMewRj7
https://www.youtube.com/watch?v=XI6eivdt8Bk&list=PL F6 TGkOUjY G79EH
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=FZmO53ebWcA&Ilist=PLF6 TGkOUjYG79
EHvCtOrsWBWMfRMewR]j7&index=18



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

https://www.youtube.com/watch?v=0nogRbU6pQc&list=PLF6 TGKOUjYG79
EHvCtrsWBWMfRMewR|7&index=19 https://www.youtube.com/watch?v=El1dwk6RVnB4
https://www.youtube.com/watch?v=0k6Z49y7sgE&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://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
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