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IosicHUTEeNLHAA 3aNIUCKA.

DJEKTUBHBIN KypC TpeAHa3HaYCH yyamuMmcs crapiieit mkosisl (10 — 11 kiacchl) ecTecTBEHHO-HAYYHOTO,
npoduis 00ydeHHs.

Pabouas nmporpamMmMa Kypca coCTaBlIeHa Ha OCHOBE IIPOTPaMMBbI AJIEKTUBHOTO Kypca «brnoxumus» aBTop
H.B. Antunosa. CO0OpHUK IPUMEPHBIX pab0YHX MPOrpamMM. DIEKTUBHBIC KYyPCHI A7 TPO(YUIBHON
mkoJibl. MockBa «lIpocsemenne» 2018.

Kypc paccunrtan Ha 35 4 (1 4 B HEemo).

3agaum Kypca:

— HM3YYUTh OCOOEHHOCTH CTPOCHHS, CBOWCTBA U YHKIIUU OMOMOJIEKYI (YrieBOAOB, JIUITUAOB, OCIIKOB,
HYKJICHHOBBIX KUCIIOT), BXOJISIIMX B COCTAB )KMBOT'O OPraHU3Ma,

— chopMHUpOBaTh y 00yUaAIOIIMXCS MPEICTABICHUSI 00 OCHOBHBIX METOJ[aX MCCIEeIOBAHUS B OMOXUMHUH;

— MO3HAKOMHUTH 00YUaIOLINXCsl C OMOMH(POPMATHKOI;

— 00ecneunTh pPa3BUTHE AKCIEPUMEHTAIBHBIX YMEHUH M HaBBIKOB B COOTBETCTBHHM C TPEOOBAHUSIMHU
MPaBUJI TEXHUKU O€30ITaCHOCTH;

— paccMOTpeTh O0JIACTH NMPUMEHEHUS COBPEMEHHOW OMOXMMHU B (DYHIAMEHTAJIbHBIX, MEJAUIUHCKUX U
(bapMaIeBTHYECKIX UCCIICIOBAHUSX;

— chopMupoBaTh y OOy4aromUXCss KOMIIETCHIIUU ISl TPO(ECCHOHATBHOTO CaMOONIPEICICHHS B
paMKax TpEeJIMETOB ECTeCTBEHHO-HAYYHOTO IIMKJA, pa3BUBaTh MOTHBAIMI0 K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHIO
YCIEIIHOM MPO(ECCHOHATLHON JICATEIbHOCTH;

[Lnanupyembie pe3yJbTaThl 0CBOCHHS Kypca

B pesynbraTe u3yueHus 3JEKTUBHOTO Kypca Ha YpOBHE CpPEIHEro OO0IIEro oOpa3oBaHUs y ydalUXCs

OyayT chopMUpPOBaHBI CIEAYIOMIKE MPeAMeTHbIE Pe3yJIbTAThI.

Yuawguiica naywumesn:

— packpbIBaTh Ha MPUMEPAX POJIb OMOXUMHH B (JOPMHUPOBAHUU COBPEMEHHOM Hay4yHON KapTHHBI MUpa U B
IIPAKTUYECKON AESATEIbHOCTH YEJI0BEKa;

— JIEMOHCTPUPOBATh Ha MMPUMEPAX B3aUMOCBS3b MEXAY OMOXUMHEN U APYTUMHU €CTECTBEHHBIMH HayKaMU;

— COCTaBJISTh MOJIEKYJISIPHBIE U CTPYKTypHble (OpPMYJIbI OpPraHMYECKHUX BELIECTB KaK HOCHUTeNel
nH(pOpMaLlMM O CTPOEHUM BEIECTBA, €r0 CBOMCTBAX M MPUHAUIEKHOCTH K OMNPEICIIEHHOMY Kjaccy
COCJIMHEHM;

— XapakTepu3oBaTb OPraHWYECKUE BEUIECTBA IO COCTaBY, CTPOCHHUIO M CBOMICTBaM, YCTaHaBJIMBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX]y TaHHBIMU XapaKTEPUCTHUKAMHU BEIIECTB;

— O00OCHOBBIBaTh IPAKTUYECKOE HCIIOJIb30BAHME OpPraHMYECKUX BEIIECTB M HUX peakuuil B
IIPOMBIIIJIEHHOCTH U OBITY;

— HCIMOJb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU W XMMHUYECKHMX CBOMICTBaxX OEJIKOB, JUMHJIOB, YIJIEBOJOB U
HYKJIEMHOBBIX KUCJIOT Ul IPUMEHEHHS B HAYYHOUM U MPAKTUYECKON NEATENBHOCTH;

— HCIIOJIb30BaTh Ha MPAKTUKE PA3IMYHbIe METOJbl OMOXUMHHM — SKCTPAKIIHUIO HYKJICHHOBBIX KUCIOT U3
OMOJIOTMYEeCKUX OOBEKTOB, cHeKkTpoporomerputo B YO®-BuauUMOW 00JaCTH, TOHKOCIOWHYIO
xpomatorpaduro;

— BBIMIOJIHATh XUMHUYECKUN SKCIIEPUMEHT B COOTBETCTBUU C IPaBUIIaMU U puémamu 0e30macHoi paboThl ¢
XMMHUYECKMMH BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAaHUEM:

® 110 MoNy4yeHHIO 00paslia HyKJIEMHOBBIX KUCIIOT KJIETOK JIyKa, HYKJICONPOTEnHA APOACKEH, INTHIHON
(pakuuy jxeNTKa KypuHOTO SiIIa;

® 110 pa3zeneHuo OUOMOJIEKYIT;

® [0 MPOBEJCHHIO KAYECTBEHHBIX pEAKIMH Ha HaJUYMe B HYKIEHMHOBBIX KHCJIOTaX OCTaTKOB
IYPUHOBBIX OCHOBaHUH, pr003b1/1e30Kcupr003bl, POCHOPHOI KUCTOTHI,

g IO NPOBCACHHUIO KOJIMYCCTBCHHOI'O aHAJIM3a (I)OC(I)E[TI/L[[I/IHXOHI/IHa;

L 10 IPOBCACHUTIO KAYECCTBCHHBIX U KOJIMYCCTBCHHBIX peaKuHﬁ Ha OeNKH U AMHHOKHUCJIOTHI,



®  pBiaAeTh NpaBWIaAMH M THpuéMamMu Oe30macHOW pPabdOThl C XUMHUYECKMMH BELIECTBAMHU H
1a00paTopHBIM 000PYyIOBAHUEM;

* BJIAACTEL IIpaBUJIaMMU 0e30macHoro O6paHleHI/I$I C CIKHMH, TOpPHOYMMH HW TOKCHYHBIMH
BCIICCTBAMM, CpCACTBaMU OBITOBOM XHUMUU,

®  OCyHIECTBIISATH MOMCK XUMHUYECKOI HHPOPMAIMK 1O HA3BAHUAM, HICHTU(PHKATOPAM
CTPYKTYPHBIM (hOpMyJIaM BELIECTB.

L — BJIaACTh METOJaMU KOMHBI—OTGpHOﬁ BHU3YyaJIM3allun 6I/IOMOJ'IeKy.]'I C MCIIOJIB30BAHHUEM IIPOIrpaMMbl
PyMol;

L — CTPOUTH MOJCIIN OEJIKOB C IMOMOIIIBIO METOJa T'OMOJIOTHYHOI'O MOJACIIMPOBAHUSA;

L — KPHUTHYCCKH OLCHHUBATH MW HHTCPIPETUPOBATE C TOYKH 3PCHUA eCTeCTBeHHO-Hay‘lHOP'I

KOPPEKTHOCTH XHMHYECKYI0 HMH(QOpPMAIMIO, COAEPXKAILIYIOCS B COOOIICHUAX CPEACTB MacCOBOM
uHpopMalnu, pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsX, B IENISAX BBISBICHHUS OIIMOOYHBIX
CyXKAeHHUN 1 (HopMHUPOBAHHS COOCTBCHHOM MO3HIINH;

L — HOpCACTaBJIATH IIYTU PCUICHUA r100aJbHBIX HpO6J’I€M, crojamux I1epea 4YCIO0BCUCCTBOM, H
MEPCIICKTUBHLIX HaHpaBJ’IeHI/Iﬁ Pa3BUTHA XUMHUYCCKHUX TEXHOJIOTHH.

g Yltau(uﬁc;l nOJIyuum 603MO0MCHOCMb HAYUUMbCA .

L — HWJUIOCTPpUPOBATH HA IPpUMEpPAX CTAHOBJICHHUC U 5BOJIIOLUIO OMOXUMHHU KaK HAaYKH Ha PA3JIMYHBbIX
HCTOPHUYCCKHUX dTallax eé Pa3BUTHA;

® UCHOJB30BATH METOJBI HAYYHOTO MMO3HAHMS NP PEUICHUH YU4eOHO-HCCIIEI0BATEIBCKUX 33124 110
U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHHS U PaclO3HABaHMsI OPraHUYECKUX BEIIECTB;

L — YCTAaHaBJIMUBAThb B3aUMOCBA3U MCKIY (1)8.KTaMI/I n Teopneﬁ, HpH‘IHHOﬁ H CJICACTBUECM IIPH aHAJIN3C
HpO6J’IeMHHX CI/ITyaI_II/Iﬁ 1 000CHOBaHHUU IIPpUHHUMACMbIX peIJ_ICHI/Iﬁ Ha OCHOBC XUMHWYCCKHUX 3HaHPII>i;

L — q)OpMy.HI/IpOBaTL LCJIb UCCICA0OBAHMA, BbIABUI'dATb U IIPOBEPATH SKCIICPUMCHTAJILHO T'MIIOTC3bI O
XUMHUYECKHX CBOMCTBaxX BCHICCTB HAa OCHOBC HX COCTaBa UM CTPOCHHA, HUX CIIOCOOHOCTH BCTYyHIaTb B
XUMHYECKUEC PCAKINH, O XapaKTEPEC U NPOAYKTAX PA3JIMYHBIX XUMHUYCCKHUX peaKuHﬁ;

L — CaMOCTOATCIIbHO IINIAHUPOBATL KW IMPOBOAWUTH XUMHWYCCKUC OKCICPHUMCEHTBHI C CO6J'IIOI[6HI/ICM
paBuJl 6€30MacHOi paboTHI ¢ BEIECTBAMU U 1a00PaTOPHBIM 000PYIOBaHUEM;

b — MUHTCPIPETUPOBATE HAHHBIC O COCTaB€ W CTPOCHUU BCHICCTB, IOJYUYCHHBIC C IIOMOIIBIO
COBPCMCHHBIX OMOXMMUYCCKUX MCTO OB,

L — XapaKTepus3oBaTb pPOJIb OCIKOB M HYKJICMHOBBIX KHCJIOT Kak BOKHEHUIIINX OHOJIOTUYCCKHU
AKTHUBHBIX BCHICCTB.

Coaeprxanue 3J1eKTHBHOIO Kypca

Pa3nen 1. BBenenne B onoxumuio (6 4)
Texnuka Ge3zomacHocTH npu pabore B XxuMuueckoil mabopatopuu. Mcropus ouoxumuu. Ilpeamer
onoxumun. CTpykTypa U pyHKINNA OMOMOJIEKYI.

Pasznes 2. MeToabl BbliejieHUs1 0MOMoJIeKyJI (6 1)
3nakomMctBo ¢ Mmerogamu: «llonyuenne JIHK wu3 xnerok nyka», «llonmyyenue mnpenapara
HYKJICMHOBBIX KHCJIOT U3 np0>1<>Ke171 U HUCCICAOBAHHUE HYKJIICOIPOTCHUHOBY, <<3KCTpaKHI/I5I J'II/IHPIJIHOﬁ
bpakium U3 KeITKa KYpUHOTO SHIay.
Pasznes 3. MeToabl pasaejieHusi 0uomoJiexyJ (44)
TeopeTnueckrne 0OCHOBBI OMOXUMHUYECKUX METOJIOB pa3/IeIeHUsI OMOMOIEKY.
Ipaxmuueckue pabomoi:
1.  «[enp-puubTpanioHHOE pa3eeHne OMOMOIEKYID».
2. «TonkocnoiHas xpoMatorpadus JUIHIOBY.
3.  «Mnentudukanus GyHKIIMOHATIBHBIX TPYI PA3TUYHBIMU areHTaMu

Pa3nen 4. KauecTBeHHBIH M KOJINYeCTBEHHBIH aHATN3 OMOMOJIEKY.JT



(10 )

Ipaxmuueckue pabomul aHATUTUIECKOTO XapaKTepa:
1. «KonmnuectBennslii ananu3 ¢ochatuamixonnna. OnpeneneHue TUMUIHOTO Gochopa ¢ TOMOIIBIO
dbepporuornmanata aMMoHus (Metoa CTroapTa)y.
2. «KadecTBeHHBIC peaklMyd Ha HAJIWYME MyPUHOBBIX OCHOBAHUU M OCTATKOB (HOCHOPHOUN KUCIOTHI B
cocrtase JJTHK».
3. «Omnpenenenue MEHTO3 B COCTaBE HYKJIEHUHOBBIX KUCIOT», «KauecTBEHHBIH M KOJIMYECTBEHHBIN
aHaJIM3 HAJTU4Us OCJIKOB U aMUHOKHUCIIOTY.

Pasznes 5. KomnbroTepHoe Moie/IMpOBaHUE M BU3YAJIN3aLMs CTPYKTYPbI OMomMouiekyJa (7 1)
Bo3moskHocT nporpammsl PyMol i Bu3yanu3anuu mpocTpaHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYIT,
KOMIIbIOTEPHOE MOAEIUPOBAHUE IIPOCTPAHCTBEHHON CTPYKTYphI OEIIKOB ¢ MOMOILBIO ITporpamMbsl Modeller

Pa3nen 6. UTorosoe 3ansitue (2 4)
3HaKOMCTBO C «ATJIaCOM HOBBIX Mpo(deccHil», MepCleKTUBbl H3y4YCHHS HAYKH OHOXHUMHU U
Ipo¢eCCHOHATIBHOIO caMooIIpeesieHus (B popmaTe Kpyrioro CToja Uik ypoKa-IUCKyCCUH).
[Ipu npoBeneHnM 3aHATUN IPEAYCMOTPEHO IIPOBEACHUE 3aHATHNA B KOMIIBIOTEPHOM KJIacce.
TemaTn4eckoe nIaHNpoBaHue

Kypc paccuuran Ha 35 4 (1 4 B Hezento).

Tema OcHOBHOe coiep:KaHue KoanuectBo JlaTa
4acoB

35

Pa3nen 1. BBenenue B Onoxummuio (6 1)

Baenenue 1
[Ipenmer [Ipenmer 6moxumun. Mctopust Onoxumun

OHMOXHUMUH. 1
Ucropus bunoxumun

CrpykTypa u OyHKIIMOHATBHBIE TPYIITBI OPTaHUIECKUX 2
byHKIIUN MoJieKkys. beaku 1 aMuUHOKHUCIOTHL. MOHO- 1

OMOMOJIEKYIT nonucaxapuabl. HykienHoBbie kucinoTsl. Pabora ¢

JIOTIOJTHUTEIBHBIMU HCTOYHUKAMU — COCTABIICHHE
KpaTKoro cioBapsi TepMuUHOB. OOCYXIeHHE
(byHKIIMN OMOMOJIEKYIT

OKCIIEpUMEHT: OO6cyxeHrne HayqHOro SKCIIEpUMEHTa Kak 1
TUTAaHUPOBAHHE, OJTHOTO U3 MHCTPYMEHTOB HAYYHOTO MTOMCKA.

BBINOJIHEHUE U CocraBieHue miaHa SKCIepUMEHTaTbHON

IIPEACTABICHUE nesitenibHOCTH. Pa3pabotka popmbl oTuéTHOM

pe3yIbTaToB JOKYMEHTAIUH 110 pe3ybTaTaM 3KCIIepUMEHTA.

OOcyxIeHne IKOJOTUUECKUX aCTIeKTOB
MPaKTUYECKUX 3aHATUH, ONpeAesIeHHe METO0B
YTHJIM3AIIAN TOOOYHBIX TTPOTYKTOB PEAKIIUM.
Br16op Tem muis autepaTypHOro 0630pa

[TpaBuiia TeXHUKH 0€30MACHOCTH MPHU padoTe B 1

[IpaBuna TeXHUKH .
XUMHUYECKOH J1abopaTopuu

0€30I1aCHOCTH

Pazgen 2. Metoabl BblieJIeHUs OMOMOJIeKYJT (6 1)




[Tonryuenne JIHK u3 | [loBTOpeHue 3HaHUil O CTPYKTYpe U PYHKIMSIX
KJIETOK JIyKa HyksienHoBbIX kuciaoT JIHK u PHK B xuBbix
opranusMax (coooujerus yuaumuxcsi).
OO6cyxneHre TeOPETHUECKUX OCHOB METOIa
HKCTPAKIIMU HYKJIIEMHOBBIX KUCIIOT U3
OMOJIOTMYECKUX 0OBEKTOB.

[TpaBuiia TeXHUKHN 0€30MaCHOCTH

[ToaroroBka XUMHUYECKOU MOCYbI U
000pyT0BaHUs.

[Ipurorosnenue peakrusa (Oydep mis
TOMOTEHHU3AIIHH ).

OxJaxieHre XMMHYECKOM MOCY/Ibl U PeaKTHBA.
I'oMorenuzanus oopasia, grodasienue oydepa
JUTsl TOMOTeHM3aIK K 00pasiy. MukyOarus
romorenara u ero gunsrpanus. Ocaxnenue JJHK.
[ToBeieHNE UTOTOB MPAKTUKyMa

Boinenenue W3ydeHrne 0coOOEHHOCTEH CTpOeHUs U
HYKJIENHOBBIX dbyakunonupoBanus mazmuanon JJHK B
KHCJIOT U3 IpOXOKeH | OaKTepuallbHBIX KJIETKaX.

U UCCIIE0BAHUE [TpaBuia TeXHUKH 6€30MaCHOCTH.
HYKJICOITPOTCHHOB [ToaroroBka XMMHUYECKON ITOCYIBI U

000pyI0BaHUS ISl SKCTPAKIIUU HYKJICHHOBBIX
KHCIIOT U3 IPOKIKEH.

COopKa yCTaHOBKH JIJIsl SKCIICPUMEHTA:
NPUCOETUHEHNE 00PATHOTO XOJIOAUIbHUKA U
JUTMHHOM CTEKJISTHHOUN TPYOKH K KOJIOe.
IIpuroroBiicHHE PEAKTHBOB

[TomyyeHue HyKIEONIPOTEUHA U3 MEKAPCKUX
JIPOACKEN: BHECEHUE B KOJIOY HAaBECKU JPOACKEH,
HKCTPAKLUS HYKJIEONPOTENHA KUIITYEHUEM
JIPOACKEN B KHCIIOTE.

OxnaxxJeHre HyKJIEONPOTEHHA U JOBEJICHHUE
00BEMa pacTBOpa J10 UCXOAHOTO 00BEMA
peakMOHHON cMech. PuIbTpanus
HyKJIeonpoTenHa. [IoAroToBka ero ajuKBOT ISl
aHaJIM3a COCTABHBIX KOMIIOHEHTOB HYKJIEHMHOBBIX
KHCJIOT B CIIEYIOIIMX IPAKTUKyMax

DKcTpakuus O3HaKoOMJIEHHE C ITPaBUJIaMU TEXHUKU
aMnUAHON (pakuuu | O€30mMacHOCTH.

u3 xentka kypunoro | IToaroroska mocysel, B3BeNIMBaHUE IPOOHPOK,
gina HyMepanus. [lepeHoc xenTka B YUCTYIO
poOMPKY, B3BEILIMBaHUE, 100aBIEHNE
OpPraHMYECKUX PaCTBOPUTENIEH, aKTUBHOE
NepeMENINBaHUE, OTCTAUBAHHUE.

[Tepenoc oprannyeckoii (ppakiuy B YUCTYIO
B3BELICHHYIO poOupKy. [ToBTOp neneHus ns
BTOpOI podupku. [lomemienne moa TaAry s
IIPOCYIIMBAHUS OT PACTBOPUTEIIEN

Pasnen 3. MeToabl pa3zaesieHusi 0uomMosiexyJ (4 1)

Pa3nenenue TeopeTuueckue OCHOBBI UCIIOIb30BAHMUS
OHOMOJIEKYIT MPUHIINIIA Teb-QUIbTPALIH NIPU pa3/IeIeHUN
METOJIOM OMOMOJIEKYI




rebQUIbTPALAH [TpoBenenue s3xcrepuMeHToB. OTACICHHE 1
HU3KOMOJIEKYJISIPHOTO KPACUTEINSI OT
okparieHHoro 6enka. OpopmieHue pe3yabTaToB
TonkocnoliHas O3HaKkoOMJIEHUE C MPABWIAMH TEXHUKHU 1
xpomarorpadus 6e3omnacHocTH. [loaroroBka nocyssl.
JINTTUJIOB. [TpuroroBnenue moaABMKHON (ha3bl, 3aTIOTHECHHE
WNnenrudukarus kamepbl. [loaroroBka mpoObl U3 HIKCTpaKTa
(GyHKIIMOHATIBHBIX JIUTIUJIOB JKEJITKa
Ipymi Hanecenue nmpo6bl. BeicynnBanye miacTUHEL 1
[IposBnenue nox Y @-namrior B TEMHOM
Koxkyxe/momenienuu. [IposiBnenue pasHbix
MJIACTUHOK YKa3aHHBIMU peareHTaMH.
O6cyxnenue u opopmiieHuE pe3ynbTaToB
Pasznen 4. KauecTBeHHBI U KOJIM4YECTBEHHBIH aHaIM3 OuomoJieky.a (10 u)
Ornpenenenue O3HakoMJIEHUE C IPABUIIAMH TEXHUKHU 1
KOHIIEHTpAaLUU 6e3omacHocTH. [loAroToBKa MOCY/IHI.
docharuaunxonuna. | IIpuroroienue pactsopa heppoTuoaHaTa

Merton Ctroapta

ammMoHus. [ToaroroBka nmpoo s aHamm3a:
PacTBOPEHUE HABECKHU SIMYHOTO SKCTPAKTA B
xnopodopme. [IpurorosieHue pa3dbaBIeHHOTO
pactBopa.

[Tepenoc GeppoTronmanara, Xxaopohopma u
QTMKBOT JIUITH/IOB.

[TpuroToBieHre KOHTPOJIBLHOTO 00pa3ia: TpH
npoOUpKU GeppOTHOIIHAHATA AMMOHHUS M YHCTOTO
xjiopohopma

[IpogomxeHue MoAroTOBKY Mpo0: UHTEHCUBHOE 1
nepemenuBanue (¢az, oToop HUKHEN
OpraHMYecKOl (a3bl B YUCThIE IPOOUPKHU C
poOKaMH.

Amnanun3s o0pasioB Ha criektpodoromerpe. Pacuér 1
conepxanus pocharuaunxonuHa B nmpoode.
Ob6cyxaenue pesynbraToB. [logBeienne nToros
PAaKTUYECKOTO 3aHATHS

KauectBeHHbIe
peakiuu Ha
MTypPUHOBBIE
OCHOBAHHUS U
octaTku (hochopHoii
kuciotsl B JIHK

H3yuenue npoueccos permmkanuu JJHK B :KuBbIX 1
opraHusMax (Ha mpuMepe reHOMHOH U
miazmuHo# JIHK). ®depmenTsl, yuacTByromiye B
npolueccax perinKaluuy (J0KIaabl yJamuxcsi).
N3yueHue npaBui TEXHUKH O€30MaCHOCTH.
[ToaroroBka XuMHU4ECKON MOCYABI U
00opymoBaHus (BECHI, IIMATENH, KaJIbKa, IIUTIIIHI,
TEPMOYCTONUMBAsI CTEKJIIHHAS MTOCYAA JUIs
IPUTOTOBIIEHUSI MOJTUOICHOBOKHUCIIOTO PEAKTHBA
(xonmba UM cTakaH), IPOOUPKH U MUIETKH,
JaKMycoBas Oymara, MiIuTKa U KacTproJis (s
CO3J1aHUs BOJSIHOM OaHM), XOJIOIHAs BOAA).
[Ipurorosnenue peaktuBoB (10%-HbIi pacTBOp
NaOH, 1%-#sr1it pactBop AgNO3, MO0 ICHOBBIIH
pPEaKTUB) U BOJSHOW OaHM

[IpoBeieHne KaueCTBCHHBIX PEaKIUil Ha 1
coep>KaHue MyPUHOBBIX OCHOBAHHMI U OCTaTKOB
dbocopHON KUCTOTHI.

HOIIBGI[GHI/IC HUTOI'OB IIPAKTUYCCKOI'O 3aHATHS.




Odopmienue 1adbopatopHOt pabOTHI

Onpenenenue [ToaroTroBka XUMHUYECKOU MOCYIbI U 1
MIEHTO3 B COCTaBE 000pyTI0BaHUS.

HYKJIEMHOBBIX [IpuroroBnenue peakTuBoB: 1%-HBIN pacTBOP

KHUCJIOT mudeHUITaMIHA, OPIIUHOBEIN peakTuB, 10%-HbIii

pactBop xJopHoro xene3a FeCls,
KoHUeHTpupoBaHHas 30%-Has coJisiHas KUCI0Ta
HCI, BoHBIC pacTBOPHI OTACTBHBIX IIEHTO3
prOO3BI U 1€30KCUPUOO3HI.

[TonroroBka BoASIHOM OaHH.

[IpoBeneHME KaYECTBEHHBIX PEAKIUI Ha 1
COJIEpKaHUE OCTATKOB PUOO3BI U 1€30KCUPHO03bI
B HYKJICOIIPOTEUHE IPOXKIKEN U B pacTBOpax
OTJIEJIbHBIX IIEHTO3.

ITonBeeHne UTOrOB MPAKTUYECKOIO 3AHSTHS

KauecTBeHHbIl U [ToaroToBka K sKCIIepUMEHTANIbHOM padoTe. 1
KOJIMYECTBEHHBIN OO0cyx1eHrne KaueCTBEHHBIX peakluii Ha OeIKu U
aHau3 OeJIKOB AMHHOKHUCJIOTHI

[TpoBeieHue KaueCTBEHHBIX peaKkluil Ha OeIKu: 1

OMypeTOBOI peakIuu Ha coJiep>kaHue Oeka B
TUAPOIN3aTE APOAKIKEH, IOTYYEHHOM PaHee.
[IpoBeneHnEe HUHTMAPUHOBON PEAKIUU.
W3ydenue cekTpooTOMETPpHUIECKOro METO1a
oOHapy-xeHus 6enka u metoga bpeadopna

[IpoBeaenue nepBoro 3Tarna UMMyHOAHAIH3A. 1
Pabora c nuteparypoii. [IpocmoTp Bu€0

3aBepiieHue paboThl ¢ HAOOPOM MO 1
nMMyHOaHan3y. OneHka pe3ynbrara

Pa3nes 5. KomnbloTepHoe Moe/inpoBaHie U BU3YaJIH3ALHUA CTPYKTYPbI OMOMOoJIeKy.JI (74)

PyMol — 3HAKOMCTBO C YPOBHSMH CTPYKTYPHOHI 1
Iporpamma Jjis opranuszanuu ouomonexkyn u PDB-6ankom.
BHU3yalIU3aluu 3HaKOMCTBO C HHTep(eiicoM Mosb30BaTeNs
IIPOCTPAaHCTBEHHOU PyMol 1 BO3MOXKHOCTSIMU BU3yallU3alluU
CTPYKTYpBI HJIEMEHTOB CTPYKTYpHI Oellka Ha IpUMepe
OMOMOJIEKYIT kanuesoro kaHaina (PDB ID: 1BLS)

Busyanuzanus cTpyKTypbl reMorio0nuHa, TUTHHA, 1

antutena (PDB ID: 1HHB, 3B43, 11GT
COOTBETCTBEHHO). PaboTa ¢ koMaHAHON CTPOKOI

PyMol

Busyanuzanus ctpykTypsl Hykiaeocomsl, T-PHK, 1
JHK (PDB ID: 5CPI, 5L40, 1BNA

COOTBETCTBEHHO

CaMocTosITeNbHBIN MOUCK OEIKOBBIX CTPYKTYP 1

Ha caitax https://www.rcsb.org/,
http://pdb101.rcsb.org/, ux Buzyanuszanus B PyMol

Modeller — Teoperuueckasi NIOArOTOBKA, 3HAKOMCTBO C 1
nporpamma Jijist METOJIOM TOMOJIOTHYHOT'O MOJICTUPOBAHUSL.

KOMITBIOTEPHOTO [MoaroroBka ckpuntoB. MoaenupoBaHue Ha
MO/ICTTHPOBAHHSI IIOITOTOBJICHHBIX 3apaHee (aifiax ¢

MPOCTPAHCTBEHHOM AMHHOKHCIJIOTHOM IMTOCJIEN0BATEIBHOCTHIO U




CTPYKTYpPHBI O€JIKO CTPYKTYPOU-111a0JI0OHOM

AHanu3 MoJy4eHHON CTPYKTYpPbl B CPABHEHHUH C 1
mabiionom B PyMol. MoaenupoBanue 0enkoB ¢
M3BECTHOM KPUCTAJUIMYECKOU CTPYKTYPOI

3HaKOMCTBO C CEpPBHCAaMHU MOJICTHUPOBAHUS 1
OHJIAlH, a Takke 0a3amu JaHHBIX http://www.
uniprot.org/ u https://swissmodel.expasy.org/
ITouck 1 n3yuyeHue NpoCTPaHCTBEHHBIX MOJIEIEH
OCJIKOB TI0 COOCTBEHHOMY BBIOODY

Paznen 6. UTorosoe 3ansitue (2 4)

[Ipodeccus PaboTa ¢ anmbManaxom «ATiiac HOBBIX 2
OMOXUMUK npodeccuit». [lepcnekTHBBI H3yYeHNUs HAYKU
OMOXUMHH U TPOPECCUOHATHHOTO
camoonpezenenus (B popMare Kpyriioro croia
WIN YPOKa-JIUCKYCCUU

Hroro 35

1. Pacxonnble MaTepuasbl U MOCyAA: IWIMHAPHI 25 MJ, TOMIBI JJisl THUIETOK, MMUIETKH 2 MII,
nunetku 0,1 M, nenuTenbHbIe BOPOHKHU, TPOOUPKHU TIIACTUKOBBIE SO MII.
2. PeakTuBbl: X10podopM, ITaHOI, POAAHHU] AMMOHUS, Cylb(aT HATpUs OE3BOAHBIN, XJIOPU]T Kee3a
(6-BomHBI), THAPA3UH COJSTHOKUCIBIN, HUHTUAPHH, GochopHOMOTHOAEHOBAS KUCIOTa, MOJIKOAAT HATPHS,
MOJINOICHOBOKHUCIIBI aMMOHUH, TOASIMIICYIIb(AT HATPHS, XJIOpUA HAaTpus, uTpat Hatpusi, DJTA, Hutpat
cepebpa, HYKJICOTHIbI, a30THas KHUCIIOTA, CEpHas KHCJIOTa, COJSIHAs KHUCIOTa, Au(eHuITaMuH,
ne3okcupr003a U prud03a, OpIKH (5-METHIPE30PIIKH), XJIOPHOE XKEJIe30.

2.1. O0BeKT: IPOXIKH.

2.2. Nudopmanwus o kpacurensix: https://ru.lumiprobe.com/protocols

2.3. PekoMeHanMu MO TMPHUIOTOBJICHUIO OydepHbIX pactBopoB: https:// www.sigmaaldrich.com/life-

science/core-bioreagents/biological-buffers/learningcenter/buffer-reference-center.html
3. NudopManluOHHO-KOMMYHHKATUBHbIE CPEACTBA:

3.1. KomIutekT HacTONMBHBIX UTP MO «ATIIacy HOBBIX mpodeccuii»: http://

box.atlas100.ru/#future 5.2. BugeonekTopwii:

https://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&Ilist=PLF6 TGk
0UjYG79EHVCtIrswBWMfRMewR]7
https://www.youtube.com/watch?v=XI16eivdt8Bk&list=PLF6 TGkOUjYG79EH
vCt9rsWBWMfRMewR|j7&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&Ilist=PLF6TGkOUjYG79
EHvCtOrsWBWMfRMewR|7&index=18
https://www.youtube.com/watch?v=0nogRbU6pQc&list=PLF6 TGKOUjYG79
EHvCtOrsWBWM{RMewR|7&index=19 https://www.youtube.com/watch?v=E1dwk6RVnB4
https://www.youtube.com/watch?v=0k6Z49y7sqE&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

Cnucok numepamypul

1.  bonovipes A. A. Beenenue B buoxumuro memOpan / A. A. bonapipeB. —



https://www.youtube.com/watch?v=puceKBWzeqQ&t=19s
https://www.youtube.com/watch?v=0k6Z49y7sqE&t=13s
https://www.youtube.com/watch?v=k5_GJkEaSwo
https://www.youtube.com/watch?v=7smVNdt9bSY
https://www.youtube.com/watch?v=eb5G2ConR3Y
https://www.youtube.com/watch?v=GL092Stgumk&t=13s

M.: Bricmiag mikouna, 1986.

2. Jlenunoocep A. OcnoBsl onoxumun / A. Jlennnmxep. — M.: Mup,

1985. — T.1.

3. Osuunnukos IO. A. buoopranndeckas xumus / 0. A. OBUMHHUKOB. —

M.: IIpocsenienue, 1987.

4. CnpaBounuk omoxumuka / P. locon, JI. Dnwmort, Y. Dnuor, K. Ixonc. —

M.: Mup, 1991. — C. 379 — 426.

5. Xauc U M. Xpomarorpadpuss Ha Oymare / M. M. Xaiic, K. Manek. — M.: M3gatenbcTBo
MHOCTpaHHOU JuTeparypsl, 1962.

6. Stadelman  W.J. Egg Science and  technology / W.J. Stadelman,

0. J. Cotterill. — 4th Edition. — New York: The Haworth Press, 1995.

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, .
M. Vasendin // Journal of Chromatography A. — 1975. — Volume 114. — Issue 1. — P. 129 — 141.

Humepnem-pecypcol

1. Hayunslii xxypHan «buoxumus»:
https://www.libnauka.ru/journal/biohimiya/
2. Caiir biomolecula.ru (Harpumep, ctatbs «JIMMuIHBINA GYHIAMEHT KU3HU):

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/poiavienie-i-evoliutsiia-kletochnoi-membrany

https://biomolecula.ru/articles/molekuliarnaia-poverkhnost-chto-v-oblike-

tebe-moiom https://biomolecula.ru/articles/lkompiuternye-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. I'ocynapcrBennas gapmakones P®: ¢papmakomneiiHble cTaThbH 10 KOHTPOJIIO KayecTBa MpenapaToB Ha

OCHOBE aMHHOKHCIOT, YIJEBOAOB, JMIUAOB W T. 1. http://pharmacopoeia.ru  (mampumep,
http://pharmacopoeia.ru/ofs-1-2-3-001215-opredelenie-belka/).
https://postnauka.ru/themes/biohimiya
4. JlekIuu 1o aHATUTHYECKOW XUMUH IOKTOPA XUM. HayK, mpodeccopa
M. A. TIpockypuuna: https://spectran.blogspot.ru/p/blog-page_1260.html
DneKkTpoHHbIe KHUTH o TeMe «buoxumusi»: http://www.knigafund



https://biomolecula.ru/articles/poiavlenie-i-evoliutsiia-kletochnoi-membrany
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