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3JIEKTUBHOT0 Kypca «OCHOBBI OMOXUMMID)

(10 kaacc)
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2020 .



IHosicHuTeILHAA 3aNUCKA

Pabouas nporpamma snekTuBHOTO Kypca rno xumud i 10 knacca va 2020-2021
yueOHBI roj pa3zpaboTaHa Ha OCHOBE aBTOpcKoM mporpammbl H. B. AnTunosoi
(buoxumus. COOpPHHMK TPHUMEPHBIX PAabOUYMX MporpamMM. DJICKTUBHBIC KYpPChI IS
npoduibHO# mkoiel / [H. B. Autunosa u ap.]. — M.: Ilpocsemenue, 2019. — 187
C.) mns o00meoOpa3oBaTebHBIX OPraHUW3aluii B COOTBETCTBUH C OCHOBHOMU
o01ieo0pa3oBaTesibHON MporpaMmoit cpegnero obdmero obpazoBanus ['BOY COIII
noc. [Tpuboti.

Ha peanuzanuio 1aHHON NPOTpaMMBbl, COTIACHO YYEOHOMY IJIaHY YUPEKIEHUS,
OTBOJMTCS 2 yaca B HeJIeJII0, 68 J4acoB B I'OJI.

AKTyalIbHOCTh JTAaHHOTO Kypca OMpeneseTcss HEOOXOAUMOCTBIO TMOIIEPKKH
npoguiabHOTO  00pa3oBaHWs,  HANPaBICHHOTO HA  TOJATOTOBKY  OYyIyIIMX
npodeccuoHaIoB MJisi Pa3BUTHs BBICOKOTEXHOJIOTHYHBIX MPOU3BOJICTB Ha pyOexe
ectecTBeHHbIX  Hayk. ConepkaHue Kypca obOecrnieunBaeT  (HOpPMHUpPOBaAHUE
KOMIIETEHIIUH, HEOOXOMUMBIX JUIsl >KU3HU M TPYIAOBOM HEATEIBHOCTH B JIOXY
BBICOKOPA3BUTOM HAYKU U COBPEMEHHBIX TEXHOJIOTHUH.

ean kypca: ¢opmupoBaHue Hay4YHOW KAPTUHBI MHUpA; Pa3BUTHE
MO03HABATEIBHBIX HHTEPECOB U METANPEAMETHBIX KOMIETECHIINN, 00yJaIOUXCs Yepes
PaKTUYECKYIO JCATEIbHOCTD, paclIdpeHue, yriayolieHne u 000O0IIeHne 3HAaHWUN O
CTpOEHUH, CBOMCTBAX W (QYHKIHSIX OUOMONEKYT; (GopMUpOBaHHE YCTOWYMBOTO
UHTEepeca K MpoheCcCUOHANBHON IEATeTFHOCTH B 00aCTH €CTECTBEHHBIX HAYK.

3apaum Kypca:

— HM3YYHUTh OCOOCHHOCTH CTPOCHHUS, CBOMCTBA U (DYHKIIMHU OMOMOJICKYJ (YTIIE€BOIOB,
JUMHUI0B, OEIKOB, HYKIIEMHOBBIX KUCIIOT), BXOJSIIUX B COCTAB )KUBOTO OPTaHU3Ma;
— chopmupoBath y OOydYarOImMUXCA TMPEACTaBICHUS OO0 OCHOBHBIX METOJaX
UCCIIEIOBAaHUS B OMOXHMHH;

— MO3HAKOMUTH 00yUaromuxcsi ¢ OMonHGOPMATUKOI;

— o0ecrnevnTh pa3BUTHE IKCTICPUMEHTABHBIX YMEHUH 1 HABBIKOB B COOTBETCTBHH C

TpeOOBaHUSMH MTPABUIJI TEXHUKHU O€30MaCHOCTH;



— paccMOTpeTh 00JACTH TPUMEHEHHS] COBPEMEHHOM OMOXUMUU B (DyHAAMEHTAIbHbIX,
MEIUIUHCKHUX U (hapMaleBTUUYECKUX UCCIIET0BAHUSIX;

— cdopMHpoBaTh y O0OydYaromuxcsi KOMIIETEHUUU A NpodhecCHOHATBHOIO
CaMOOIIpE/ICNICHUs. B paMKax IMpPeJIMETOB €CTECTBEHHO-HAyYHOTO LIMKJA, pa3BUBATH
MOTHBAIIMI0O K  HENpPEephIBHOMY OOpa30BaHMIO KaK  YCJIOBHIO  YCHEIIHOU
npodeccHOHaIbHON NESITeIbHOCTH; — PACKPbITh POJb OMOXMMHUU Kak 0a30BOro u
OPUOPUTETHOIO HAMPABIEHUSI HAYYHO-TEXHUYECKOT0 IIporpecca.

O0masi xapakTepucTHKa Kypca. J[aHHBI Kypc COJEp)KaTelbHO CBS3aH C
KypcamMH XUMUH, OUOJIOTHH, HUHOOPMATHKH, T. €. HOCUT UHTETPUPOBAHHBIA XapaKTep
U CIIOCOOCTBYET Pa3BUTHUIO €CTECTBEHHO-HAYYHOI'O MUPOBO33peHus oOyuaromuxcs. B
y4eOHOM IUJIaHE OJJIEKTUBHBIM Kypc «OCHOBbI OHOXMMHH» SBISETCS YaCThIO
npenMeTHol obnactu «EcTecTBeHHO-HayuyHble NTpeaMeTb». Marepuan mnocoOus
oOecreynBaeT 3HAKOMCTBO C COBPEMEHHBIMHU (DyHAAMEHTAIbHBIMUA U MPUKIIATHBIMU
UCCIIEJIOBAHUAMHU B 00J1IacTH OMOXMMMHU; (POpMUpOBaHUE Y 00YUAIOMIMXCS CXOAHOTO
MBILIUIEHUS; YIITyOaeHue U 000011eHre 3HAaHUH IIKOJIbHUKOB O BBICOKOMOJIEKYJIIPHBIX
BEIIECTBAaX, METO/JAX MX HU3YUEHHUS; PACKPBITUE NPUHUUINOB (PYHKIMOHUPOBAHUS
’KUBBIX CUCTEM; 3HAKOMCTBO C HCTOPHUEN Pa3BUTHS €CTECTBO3HAHUSA U COBPEMEHHBIMHU
pa3paboTkaMu Y4€HBIX; BOCIHUTAHUE OEPEKHOrO0 OTHOLIEHHS] K JKUBOW MPUPOE,
(GopMupoBaHuEe KyJIbTYpbl MNUTaHUsS; OOyuye€HHUE apPryMEHTHUPOBAaHHOMY BEJCHHIO
JUCKYCCUM; JKEJIaHHE 3aHUMAaThCi HAy4YHO-IIPAKTUYECKOM JesaTesbHOCThI0. Ha
3aHATUAX OOyYaloUIMecsl pa3BUBAIOT aHAJIIUTHUYECKHE CIIOCOOHOCTU MpPH MPOBEIECHUU
NPaKTUYECKUX pabOT, yCTaHABIMBAIOT IPUIMHHO-CIICCTBEHHBIE CBSI3U MIPH N3YUYEHUU
METOJI0OB OMOXMMHH, Y3HAIOT O BO3MOXKHOCTSX HMX NPUMEHEHHs B MEAMILUHE, O
KOHTPOJIE KayecTBa B (papMaLleBTUUECKON U MUIIEBOI MPOMBIIIJIEHHOCTH.

OcHoBHBIE HaeH Kypca:

— €JIMHCTBO MaTEPHAIBHOIO MUPA;

— BHYTPH- U MEXKIIPEAMETHAS] MHTETpalus;

— B3aMMOCBSI3b HAyKU U NIPAKTUKY;

— B3aMMOCBSI3b YEJIOBEKA U OKPYKAIOIIEH Cpe/bl.

KarwuyeBble INPUHIMAIIBI OPraHu3anumn 3aHATHH:



— MEXIUCHUIIMHAPHBIN CUHTE3 €CTECTBEHHO-HAYYHOTO 3HAHMS;
— OpHUEHTaIMs y4eOHOM JesATeIbHOCTU Ha UCCIIEI0BATEIbCKYI0 U KOHCTPYKTHUBHYIO;
— pa3BUTHE KOMMYHUKATHUBHBIX HABBIKOB,;
— oOy4eHue pa3IuyHbIM BUJIaM JICSITEILHOCTH;
— TIoNoJHEeHue HaanpeaMmeTHbiX 3HaHuM uepe3 HBUK-texnonorum (HaHo-,
OuoTexHoa0ruu, HHGOPMaIMOHHBIE, KOTHUTUBHBIC TEXHOJIOTHH);
— BeJyIllasi pojib CaMOOPTaHU3aIUU B TIPOIIECCe 00YUEHUSI.
dopMaMHu KOHTPOJSI HAJA YCBOGHHEM MaTepHuaja ClIyxaT OTYETHI IO

MPAKTUICCKUM pa60TaM " TCCTHI.

Coaep:xanne nporpaMmael.
Paznen 1. Beenenue B omoxummuio (11 v)
Texnuka Oe3omacHOCTH mpu paboTe B XUMHYECKOW jaboparopuu. Mcrtopus
ouoxumuu. [Ipenmer 6moxumun. CTpykTypa U GyHKIIMH OMOMOJIEKY!I.
Paznen 2. MeTtoasl BolaeseHust 0uomodiexkysa (12 4)
3nakomctBo ¢ Metoaamu: «llomyduenue J[AHK w3 knerok nykaw, «llomyudenue
npenapaTta HyKJI€MHOBBIX KUCJIOT U3 APOKKENH U UCCIEAOBAHUE HYKICOMPOTECHHOBY,
«IKCTPAKIIUS JIUITHIHON PPaKIMK U3 KEITKA KyPUHOTO SHIIay.
Pa3nen 3. MeToabl pa3aejieHust 0nomosiexya (8 4)
TeopeTndeckne 0OCHOBBI OMOXUMUYECKUX METO/IOB pa3/eieHUs] OMOMOIECKYIL.
IIpaxmuueckue pabombpi:
1. «'enp-GuabTpaiOHHOE pa3AeieHre ONMOMOIICKYI.
2. «TonkocnoitHast XxpomaTorpadus TUTUIOB.
3. «nentudukanus QyHKIIMOHATBHBIX TPYII PA3TUYHBIMU areHTaMm.
Pa3nen 4. KauecTBeHHbII U KOJIMYEeCTBEHHbI aHAIN3 OMOMOJIEKYJT
(20 9)
IIpaxmuyeckue pabomvl aHAIUMUYECKO20 XapaKkmepa.
l. «KonuuectBeHHbI aHanmu3 Qocharuamwixonuna. OmnpeneneHue JUIUIHOTO

dbocdopa ¢ momoristo heppoTuoranata aMmmonus (meton CTroaprta)y.



2. «KadecTBeHHBIE peaKIWM HA HAJIWYUE IYPHHOBBIX OCHOBAaHHH W OCTAaTKOB
dbocdhopHoit kucnoTel B coctare JJHK».
3. «OmnpeneneHre MEHTO3 B COCTaBE HYKIEMHOBBIX KHCIOT», «KadecTBeHHBIN u
KOJINYECTBCHHBIN aHAIN3 HAJIHUUs OCIKOB U aMUHOKHCIIOT.
Paspnen S. KomnbrorepHoe Moie 1MpoBaHie U BU3yaJIU3alus CTPYKTYPbI
ounomosiekyJ (14 1)

BosmoxkaocTr nporpammsl PyMol aiis Bu3yanusaiuu npocTpaHCTBEHHON
CTPYKTYPBI OMOMOJIEKYJI, KOMITBIOTEPHOE MOICTUPOBAHUE MPOCTPAHCTBEHHON
CTPYKTYpbI O€JIKOB ¢ MOMOIIbIO ITporpammbl Modeller.

Paznen 6. Utorosoe 3ansitue (3 4)
3HaKOMCTBO C «ATJIacOM HOBBIX Tpodeccuii», MEPCIeKTHBBl W3YYCHUS HAYKH
OMOXUMHH 1 TIPOPECCHOHATHLHOT'0 CAaMOOTIpeIeNIeHus (B popMaTe KPYTrIoro CToJa HITH

ypOKa-IUCKYCCHUN).

TemaTu4eckoe IIIAHUPOBAHUE.

Ne Tema ypoka OcHoBHOE coep:KaHue IIpakTuyeckas padora | Koauuecrn

0 4acoB

Paznen 1. Beenenue B ouoxumuio (11 u)

1 | Beenenue brnoxumuns 1
2 | IIpeamer [Ipeamet OnoxuMusi. 2
OMOXUMHUH. Ucropus pa3zButus
Hcropus OMOJIOTHYECKOM XUMUHU.
OMOXUMUH I'eHOMUKa: CTPYKTYpHYIO,
b yHKIMOHATBHYIO,
CPaBHUTEJBHYIO,
3BOJIIOLIMOHHYIO,

MEIULMHCKYIO TEHOMUKY.
Pa3zButne MeaunuHcKoOn

onoxumuu B Poccumn.




Crpykrypa u
GbyHKITII

OMOMOJIEKYIT

1 ®yHKIIMOHATIBHBIE
TPYIIIB OPTraHAYECKUX
MOJIeKyJ1. benku u
AMUHOKHCIIOTHI.

2 MoHO- ¥ TIoJIuCaxapuibl.
3 HykJienHOBBIE€ KHCIIOTHI.
4 JInnuael

Paboma c
O0ONONTHUMENbHLIMU
UCTNOYHUKAMU.
cocmasnenue

Kpamkoz2o cosapsi
MepMUHo8.

Obcyorcoenue hynkyuii
ouomonexyn

DKCIEPUMEHT:
IUIAaHUPOBAHUE,
BBITIOJTHEHHE H
MpeCTaBICHUE

pe3ynbTaToB

OO6cyx1eHne HayqYHOTro
IKCIIEPUMEHTA KaK OJTHOTO
W3 HHCTPYMEHTOB HAYYIHOTO
noucka. CocraBiieHue
IIJIaHA YKCIIEPUMEHTAIILHON
nesTeIbHOCTH. PaspaboTka
(bopMBI OTYETHOU
JOKYMEHTAIUH TIO
pe3yibTaTam
AKCIIEPUMEHTA.
OOGcyxenne
JKOJOTHYECKUX aCIEKTOB
MPAKTUYECKUX 3aHATHH,
ompeieJIeHue METOI0B
YTUIU3aLUU TOOOYHBIX
MPOJIYKTOB PEAKIUH.
Br16op Tem mis

JAUTEpaTypHOTO 0030pa

HpaBI/ma TCXHHUKHU

HpaBHna TCXHUKHU

0€301acHOCTH 6e301acHOCTH IIpU paboTe B
XUMHUYECKOH J1abopaTopuu
Pa3nen 2. Metoab! BblaesieHus1 OMomMoJiekyJ (12 )
ITonyuenune JJTHK IToBTOpEHue 3HaHui 0 IToaroroBka XMMHUYECKON

U3 KJICTOK JIyKa

CTPYKTYpe U PYHKITUSIX

HyKJIenHOBBIX Kuciot JJHK

MOCY/BI M 000pYyTOBAHUSI.

IIpurorosiieHue




n PHK B uBbIX
opraamu3Max (CooOmeHus
yuamuxcs). O0cyxeHue
TEOPETHYECKHX OCHOB
METO/Ia SIKCTPAKIIUU
HYKJICHHOBBIX KHACJIOT U3
OMOJIOTUYECKIX OOBEKTOB.
[IpaBuiia TeXHUKH

0€e30I1aCHOCTH

peaktuBa (Oydep s
TOMOT'CHHU3AINHN).
OxuaxaeHue
XUMHYECKOU MOCYIbI U
peakTuBa.
["'omorenuzanus oOpasiia,
nobasnenue Oydepa mis
TOMOTCHH3AINH K
o6pasiy. Uuky6arus
TOMOT'€HATa U €To
¢unbrpanus. OcaxxaeHue
JHK. IToaBeaenne

HUTOI'0B IpaKTUKyMa

Beinenenue N3yuenue ocobenHocTel ITony4yenue
HYKJ'IGI/IHOBI)IX CTpOGHI/If{ 158 HYKJIeOHpOTeI/IHa n3
KHUCJIOT M3 (GYHKITMOHUPOBAHUS MEKAPCKUX JIPOKIKEH:
JPOXOKEN 1 miazmugHon JJHK B BHECCHHE B KOJIOY
HCCIIEIOBaHNE OaKTepHATBHBIX KIETKAX. HABECKH JPOAOIKEH,
HyKJeonpoTenHoB | [IpaBuia TeXHUKH AKCTPaKIIHS
6e3omacHocTH. [lonroroBka | HyKJI€ONMpPOTEHHA
XUMHUYECKON MTOCYIbI KHUTISTYCHUEM JPOAOKEH B
000pyI0BaHMS 1151 kuciore. OXIaxacHue
AKCTPAKIMKM HYKJICMHOBBIX | HYKJICONPOTEHHA U
KHCIIOT U3 JIPOXKIKEH. JIoBeJIeHHEe 00BEMa
COopka ycTaHOBKH ISt pacTBopa JI0 UCXOTHOTO
JKCIIEpUMEHTA: 00bEMa peaKIIMOHHON
npucoerHeHne oopatHoro | cmecu. OunbTpanus
XOJOJUIbHUKA U JJIMHHOMN HYKJIEONPOTEHHA.
CTEKJISTHHOU TPYOKH K [ToaroroBka €ro aaIuKBOT
kosbe. [Ipurorosnenue JIJIS aHAJIN3a COCTaBHBIX
PEaKTUBOB KOMIIOHCHTOB
HYKJIEMHOBBIX KHCIIOT B
CJEAYIOLIUX MPAKTUKY
DKCTpaKuus O3HakoMJICHHE C B3BemmnBanue cyxoro
HHHHHHOﬁ HpaBI/IHaMI/I TCXHUKHU JINITUAHOT O BKCTpaKTa.




¢bpakuuu u3

KEJITKa KypUHOTO

oe3omnacHoctu. [loaroroska

IMoCyabl, B3BCIIMBAHUC

Pacuér cpennero u3 aByx

OIIBITOB, PacU€T

sana poOUPOK, HyMeparus. IIPOLICHTOB OT UCXOJHOM
[IepeHoc xenTka B YACTYI0 | MAcChl JKEJITKA.
IpoOUPKY, B3BELLIMBAHUE, Odopmiienue
N00aBIECHUE OPraHUYECKUX | Pe3yJIbTaTOB
pacTBOPUTENEH, aKTUBHOE
IepeMENINBAHNE,
otcrauBanue. [lepenoc
OpraHuYecKoi (paKiiu B
YUCTYIO B3BEIIEHHYIO
npoOupky. [loBTOp nenenus
JUIs. BTOPOM MPOOUPKH.
[Tomemenue noa Ty Ist
MPOCYIIUBAHUS OT
pacTBOpUTENEH
Pasznes 3. Meroabl pa3aesenusi 0umomodiexyJa (8 4)
Pa3znenenune TeopeTnueckue OCHOBBI [IpoBenenue
OMOMOJIEKYI WCIIOJIb30BAHUS PUHLNINA | SKCIIEPUMEHTOB.
METOJIOM reyib-(huIbTpaluu Ipu Otnenenue
reJb(puiIbTpanuu pazzesieHnu OHOMOJIEKYI HU3KOMOJIEKYJISIPHOTO
Kpacurens OT
OKpallleHHOTO OeJKa.
Odopmienue
pe3ynbTaToOB
ToHKocCI0MHAs O3HakoMJieHHuE C Hanecenwne npoOsbI.
xpomatorpadus NpaBUJIaMU TEXHUKHU BricymnBanue
JIUIIHAJIOB. 6e3omacnoctH. [loaroroBka | miactunsl. [IposiBiaeHue
WNnentuduxarnms nocynsl. [Ipurorosienue o Y®-naMriou B
(YHKIIMOHATBHBIX | TTOJABIKHOM (pasbl, TEMHOM
rpynm 3a0JIHEHUE KaMepBhl. KO’KyXe/IIOMELIeHUH.

[ToaroTroBka nmpoOsI U3

OKCTpPAKTa JIUIIUIO0B KCIITKA

HpO}IBHCHI/IC Pa3HbIX
IJIAaCTUHOK YKa3aHHBIMHA
pcarcHTtamu.

OO6cyxaeHue u




odopMIeHHE

pe3yJabTaTOB

Pa3nen 4. KauecTBeHHBbIH U KOJIMYEeCTBEHHbIH aHAIN3 OUOMoJIeKyJI (20 1)

Onpenenenue O3HaKoOMJIEHHE C [Tponomxenue 4
KOHICHTpalIuu ImpaBujIaM TCXHUKH IIOArOTOBKMN Hp062
dbocharunmnxomH | 6e3omacHOCTH. [IoArOTOBKA | MHTEHCUBHOE

a. Meton Crroapta | mocynsl. [IpurotoBienue nepeMenuBanue ¢as,

pactBopa deppoTHoIMaHaTa | 0TOOp HUKHEH

amMoHus. [loaroroBka OpraHuyeckoi ¢a3bl B
npo0 A7 aHau3a: YHUCThIE IPOOUPKHU C
pacTBOPEHUE HABECKHU npoOkamu.

SSMYHOTO YKCTPAKTa B
xyopodopme.
[Ipurorosnenune
pa3baBIIEHHOTO pacTBOpAa.
ITepenoc
dbeppoTroIanara,
xjiopodopMa 1 aJTUKBOT
aunuaoB. [lpurorosnenue
KOHTPOJILHOTO 00pasia:

TPHU IPOOUPKHU
dbeppoTHoIIMaHATa AMMOHHUS

U 4HUCTOTO XJIopodopma

KauectBeHnsle H3yuyenue nponeccos IIpoBencHue 4
peakuuu Ha perunkanuy JIHK B KMBBIX | KaueCTBEHHBIX PEaKLIMN
IIypUHOBBIE opranusMax (Ha nmpumepe Ha COJIep)KaHue
OCHOBaHUA U T€HOMHOM U IUIa3MUIHOU IIYPUHOBBIX OCHOBAHUN U
OCTaTKH JTHK). ®epmenTsl, ocTaTKoB (pocopHoit
bocdopHoit y4acTBYIOIIME B IIpoleccax | kuciotel. [loasenenue
kucnotsl B JJTHK perIMKanuy (J0KIazbl UTOTOB IIPAKTHUYECKOTO
yuamuxcs). M3yuenune 3anaTus. Odopmienue
IIPaBUJI TEXHUKU n1abopaTopHOil paboThI

oe3omnacHoctu. [loaroroska
XUMUYECKOH TIOCY/IbI U

00opymnoBaHus (BECHI,




IINATENH, KAJIbKa, IIUIIIBI,
TEPMOYCTONYUBAs
CTEKJISTHHASI TTOCY/Ia IS
IPUTOTOBIICHHS
MOJINO/IEHOBOKHUCIIOTO
peakTuBa (kKoJida wim
CTaKaH), MPOOUPKH U
MUTETKH, JIJAKMYCOBast
Oymara, IJIMTKa ¥ KacTPIOJIs
(nns cozmanus BOJISTHOM
0aHm), XOJIOTHASI BOJA).
[IpuroroBiieHne peakTUBOB
(10%-#nerit pactBop NaOH,
1%-#ns1it pactBOp AgNO3 ,
MOJMOACHOBBIN PEaKkTUB) U

BOJISTHOM OaHU

Onpenenenue
IIEHTO3 B COCTABE

HYKJIICHMHOBBIX KHC

IToaroroska
XUMHYECKOMW MOCYAbI
000pyI0BaHUS.
[TpuroToBneHne peakTUBOB:
1%-nbIii pacTBOD
nudeHnIaMuHa,
OPLIMHOBBIN peakTus, 10%-
HBIM PacTBOP XJIOPHOTO
xenesa FeCl3 ,
KOHLeHTpupoBaHHas 30%-
Has consiHas kuciota HCl,
BOJIHBIE PACTBOPBI
OT/IETIbHBIX TIEHTO3 PHOO3BI
U IE30KCUPUOO3BI.

IToaroroBka BOAsIHOW OaHU.

[IpoBenenue
KaueCTBEHHBIX PEaKINH
Ha COJICp)KaHHUEe OCTaTKOB
puOO3bI U
JI€30KCUPHO03HI B
HYKJICOTIPOTEHUHE
JPOOKEH U B pacTBOpax
OTIEJIbHBIX IIEHTO3.
IToaBseneHue UTOTOB

MMPAKTHUYCCKOI'O 3aHATHA

KauectBeHusiii u
KOJINYECTBEHHBIH

a”HaJIn3 OEIKOB

IlonroroBka K
SKCIIEPUMEHTAIIbLHON

pabote. O6¢cyxnenne

IIpoBenenue
KauyeCTBEHHBIX peaKIuii
Ha OenKu: OMypeToBoit

peaklnM Ha COJEpKaHNe




Ka4eCTBEHHBIX PEaKklIuil Ha | Oenka B rUApOIM3aTe
O€JIKM 1 aMUHOKHCIIOTHI. JIPOKIKEH, IIOJTy4EHHOM
panee. [IpoBenenue
[IpoBenenue nepBoro 3Tana | HUHTUJIPUHOBOU
uMMyHOaHam3a. Pabora ¢ | peaknuu. M3ydenue
mureparypoi. [IpocmoTtp CHEKTPO(POTOMETPUIECKO
BUJICO 0 METOJ1a OOHAPYKEHUS
Oejka 1 MeTo1a
3aBepiieHue paboThl C bpendopna

HabOpOM 110
uMMyHoaHanu3y. OleHKa

pe3ynbpTara

Pa3nen 5. KomnbioTepHoe Moe/iMpoBaHue U BU3YaJIU3alHUsl CTPYKTYPbI 0MOMOJIEKY.JI

(14 v)
PyMol — 3HaKOMCTBO C YPOBHSIMH 8
nporpaMma Jjist CTPYKTYPHO# OpraHu3aIun

BU3YyaIU3aIuu o6uomouiekyn u PDB-

MPOCTPAHCTBEHHOM | OaHKOM. 3HAKOMCTBO C

CTPYKTYPHI uHTEepdeiicom
OMOMOJIEKYIT nosp3oBaress PyMol u
BO3MOKHOCTSIMHU

BU3YaJIM3aLH JIEMEHTOB
CTPYKTYpHI Oeika Ha
prUMepe KaIueBOro KaHajia

(PDB ID: 1BL8)

Busyanuzanus CTpyKTypsl
reMorjio0nHa, THTUHA,
antutena (PDB ID: 1HHB,
3B43, 1IGT
COOTBETCTBEHHO). PaboTa c

KOMaHJIHOU cTpokoit PyMol




Busyanusanus cTpyKTypbl
Hykieocomsl, T-PHK, JTHK
(PDB ID: 5CPI, 5L40,

IBNA COOTBETCTBEHHO)

CaMocTosTEnbHBIN IOUCK
OEJIKOBBIX CTPYKTYp Ha
canTax
https://www.rcsb.org/,
http://pdb101.rcsb.org/, ux

Bu3yasinzanus B PyMol

Modeller —
mporpaMmma Jijist
KOMIIBIOTEPHOTO
MO/ISTTUPOBAHUS
MPOCTPAHCTBEHHOU

CTPYKTYpPBI OEITKOB

Teopernueckas
MOATOTOBKA, 3HAKOMCTBO C
METOA0OM I'OMOJIOTHUYHOT'O
MO/IETUPOBAHUS.
[ToaroToBKa CKPUIITOB.
MonenupoBanue Ha
MOATOTOBJICHHBIX 3apaHee
daiinax ¢ aMUHOKUCIIOTHOM
IOCJIEAOBATENLHOCTRIO U

CTPYKTYpOii-111a0JI0HOM

AHaJIN3 MOJy4eHHOH
CTPYKTYpBI B CPAaBHEHUHU C
nrabiaonom B PyMol.
MopenupoBanue 6€IKOB €
U3BECTHOM

KpHCTaHHH‘IeCKOﬁ

CTPYKTYpOi1

3HAKOMCTBO C CEpPBUCAMHU
MOJICTUPOBAHMSI OHJIAWH, a
TaKke 0a3aMH JaHHBIX
http://www. uniprot.org/ u

https://swissmodel.expasy.o




rg/ Ilouck u nzyuenue
IPOCTPaHCTBEHHBIX
Mojieneit 6eIKoB Mo

COOCTBEHHOMY BBIOOD

Pa3nen 6. UTorosoe 3ansiTue (3 4)

[Ipodeccus Pabota ¢ anpmanaxom
OMOXUMHUK «ATac HOBBIX
npodeccuity. [lepcrnekTruBb
W3YYCHUS HAYKH OMOXUMHH
U TIPO(ECCHOHATIBHOTO
camooripeseieHus (B
dbopmate Kpyriioro croia

WM YPOKa-JUCKYCCHUH)

Hroro 68
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