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IIporpamma  Kypca
«BUOXUMMU A»

IMosicHuTebHAY 3amHCKA

AKTyaJIbHOCTh  JIAHHOTO  Kypca  OIPEJCISIETCSI  HEOOXOIMMOCTBIO
HOJUIEPSKKHU  TTPOPMIILHOTO 00paz0BaHMs, HAIPABJICHHOI'O HA IOJIOTOBKY
Oyaymux  1npoECCHOHAIOB  JUISL  Pa3BUTHUSL  BBICOKOTEXHOJIOTMYHBIX
IPOU3BOJICTB HA CTBIKE €CTECTBEHHBIX HayK. COJIEPIKAHUE KypCa SIBIISIETCS
KOHBEPI'€HTHO OpPHEHTHUPOBAHHBIM U  oOecneunBaer (GOPMUPOBAHHE
KOMIIETCHITUM, HEOOXOJUMBIX JJIsI 3KU3HH W TPYJIOBOH JESITCIHLHOCTU B
3II0XY BBICOKOPA3BUTOU HAYKHU U COBPEMEHHBIX TEXHOJIOTHH.

YueOHO-MeTOAHYECKOE O0ecreueHne Kypca BKIHOYAET pabouyro 1mpo-
rpaMMy DJIEKTUBHOTO Kypca M DIEKTPOHHOE yueOHOe 1ocodue Juis
oOyuaronuxcsi.  PabGouass nporpamma ycraHaBjMBacT  00s3aTECIBHOC
IPEAMETHOE  COJIEPIKAHUE,  IPE/UIAracT  HPUMEPHOE  TEMATHIECKOE
IUIAHUPOBAHUE C YYETOM JIOTHKH YYEOHOIrO mpoOIecca, ONPEICISIET
IUIAHUPYEMBIC PE3YJILTAThI OCBOCHHSI Kypca Ha YPOBHE CPEIHETO OOIIEro
obpasoBaHusi.

B coorsercrBuM ¢ CUCTCMHO-JICATCILHOCTHBIM ITIOJAXOJ0OM pCain3ariusi
,Z[aHHOI\/'I IporpaMMuel 1pcanoIaracT UCIoJb30BaHuC COBPCMCHHBIX MCTO/10B
o0yuenust u pazHooOpasHpix (OpM oOpraHusaiuu  00pazoBaATEILHOIO
MPOIECCa; KPYIJIBIM CTOJI, BUJICOJICKTOpUi, Ouonndopmarudeckas: padora,
CEMHHAPBI,  IIPAKTHYECKUE U JjaboparopHbic  paborbl,  yueOHOE
HCCIICJIOBAHUE, CAMOCTOSITEIbHAsT paboTra ¢ HNEPBOUCTOUHUKAMHU, JICKITHS,
KOH(bCpCHL[I/ISI nu Ap., BO3MOKHO BBITIOJIHCHUC UHIUBUY AJILHBIX
HUCCIICIOBAHUN H MPOEKTOB. JIOCTMIKEHME INTAaHUPYEMBIX pPE3yJILTATOB
OIEHHUBAETCS KAK «3a4YTECHO/HE 3aUTECHO.

Ilporpamma  cocraBjieHa Ha  OCHOBE  aBTOPCKOW  HPOIPAMMEBI
H.B.Anrunosou «buoxumusn

Kypc paccunran na 102 vaca: 1 uac B neaemo 10 knace (34 gaca), 2 yaca B
aeneio 11 kirace (68 gacos).

Menun kypca: GOpMHUPOBAHUE HAYYHOW KAPTUHBI MHUPA, Pa3BUTHE I[MO3HA-
BATCJILHBIX MHTEPECOB M METAIPE/IMETHBIX KOMIICTCHIIMH O0YyYarOIMXCst
Yepe3 INPAKTHUYECKYIO  JICITEIBHOCTh,  paciiupeHue, yroiyOJIcHHE U
00001IIeHrne 3HAHUM O CTPOCHUM, CBOMCTBAX W (QYHKIMSIX OHOMOJIEKYJI,
$bopMHUpOBaHHE YCTOWUIUBOIO HHTEPECA K MPOPECCUOHAIBHOM JESATEIILHOCTH
B 00JIACTU €CTECTBEHHBIX HAYK.



3agauu Kypca:

— HU3y4YUTh OCOOCHHOCTU CTPOCHUSI, CBOUCTBA U (PyHKIMH OHUOMOJICKYJI
(YriieBojioB, JIMIIUAOB, OCJIKOB, HYKJICUHOBBIX KHUCJIOT), BXOJSIIHUX B
COCTaB KUBOT'O OPraHHU3MA,

— chopmupoBaTh y 00yUaAOIUXCs IIPEICTABICHUST 00 OCHOBHBIX METOJaX
KWCCIICIOBAHUS B OMOXHWMMUHU,

— TO3HAKOMUTL OOYy4aroImuxcsi ¢ OMOMH(POPMATHKOM,

— o0ecIicunuTh Pa3BUTHUE SKCIICPUMEHTAJILHBIX YMCHUH W HABBIKOB B
COOTBETCTBUU ¢ TPEOOBAHUSIMU ITIPABUJI TEXHUKHU O€30HACHOCTH,

— paccMmoTpers O0JIACTH  HPUMCHEHHsI COBPEMCHHOUW OHOXUMHU B
dbyH1aMeHTaIBHBIX, MEJTUITUHCKUX u dbapmaneBTHICCKUX
UCCJICIOBAHUSIX

— chopmupoBars y O0yUAOIIUXCSI KOMIICTCHITUH JUIs IIPOGECCUOHATBHOTO
CaMOOIIPEJICIICHUSI B PAMKAaX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA,
pasBUBaTh MOTHBAIMKD K HEIPEPHIBHOMY OOPA30BAHUIO KAaK YCIIOBUIO
YCHEIHONW HPOPECCUOHAIIBHOU JIEITCIILHOCTH,

— PaCKPBITH POJIb OMOXUMUH KaK 0Aa30BOI'0 U IIPHUOPUTETHOI'O HATIPABJICHUSI
HAYYHO-TEXHUYCCKOI'O IpOrpecea.

Ob6mas xapaktepucTurka Kypca. Jlanabiii Kypc coJiepKaTesibHO CBSI3aH
C KypCcaMu XUMHUHU, OUOJIOTHH, MHPOPMATUKH, T. €. HOCUT UHTETPUPOBAHHBIN
xXapakrep u CHOCOOCTBYET Pa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHPOBO33pCHUSI yuamuxcsi. B y4eOHOM IUIaHE SJIEKTUBHBIA  KypC
«buoxumusyy  SIBISIETCST  YACTBIO nOpejMeTHoOr obnactn «EcrecTBeHHO-
Hay4dHbIE OpeaMeTh. Marepuan nocodust o0ecHeyrnBaeT 3HAKOMCTBO C
COBPEMEHHBIMH (Y H/IAMEHTAIBHBIMA U TPUKIIAJIHBIMU UCCJICIOBAHUSIMU B
obnactu Ouoxumuu; (GOPMHUPOBAHHE Y OOYHAIONUXCS KOHBEPIEHTHOT'O
MBINIUICHUS; yriiyOJieHue W o0OOIIEHHE 3HAHUW  NIKOJBHUKOB O
BBICOKOMOJIEKYJISIPHBIX BEIIECTBAX, METOJAX WX H3YUCHUS, PACKPBHITHE
MPUHITUIIOB (YHKITMOHUPOBAHUSI JKUBBIX CHUCTEM, 3HAKOMCTBO C HUCTOPHUEH
pPa3BUTHSI €CTECTBO3HAHHUSI M COBPEMEHHBIMH pa3pabOTKamMu VUEHBIX;
BOCHHUTAHUE OCEPEKHOI'O OTHOIICHHUSI K JKHUBOHW Ipupojie, GopMHUpOBaHUE
KYJIBTYpbl ~ OUTaHus;, OOYYEHHE  apPIYMEHTHPOBAHHOMY  BEJICHHIO
JIUCKYCCHH, JKEJIAHUE 3aHUMATHCSI HAYYHO-TPAKTHYECKOW JIESITEILHOCTBIO.

IlocoOue conep ur METOAUUECKHE KOMMEHTAPUH II0 OpPraHU3aIluu
3aHsaTUd  (OCOOCHHOCTH, CTPYKTYpa, COJEPKAHUE, BHUJBI JCITCIHLHOCTH,
dbopMbI OpraHuzauy 3aHsTUR U T. 1.). Ha 3ausarusix yuamuecs: pa3BuBaroT
AHAIMTHICCKUE CIIOCOOHOCTH IIPY IPOBEJICHUU IMPAKTUYECKUX pador,
YCTaHABJIMBAIOT HPUIUHHO-CIIC/ICTBEHHBIC CBSI3M IIPA H3YYCHUH METOJIOB
OMOXUMHH, Y3HAIOT O BO3MOYKHOCTSIX WX IIPUMCHEHHSI B MEIHIIMHE, O
KOHTPOJIEC Ka4eCTBa B (papMarieBTUUECKON U HHUIIEBOW MPOMBIIIICHHOCTH.



OcHoOBHBbIE HAEH Kypca:
— CAUHCTBO MATCPHUAJILHOI'O MHUPA,
— BHYTPH- M MCXKIIPCAMCTHAsT UHTCIPALNS,
— B3aUMOCBA3b HAYKHW U IIPAKTHUKU,
— B3aMMOCBSI3b YEJIOBEKA U OKPYIKAIOIEH CPEJIbL

KnoueBbie NpUHLHNBLI OPraHU3ALMHA 3AHATHIA:

— MOKIUCIUIDIMHAPHLIN CHHTE3 €CTECTBEHHO-HAYYHOTO 3HAHUS,

— opueHTanust YUeOHOU JICSTEIbHOCTH HA MCCIICIOBATCIBCKYO U
KOHCTPYKTUBHYIO;

— Pa3BUTHEC KOMMYHHUKATHUBHBIX HABBIKOB;

— O0yYCHHE PA3JIMUYHBIM BUJIAM JICSTCIILHOCTH,

— OOMOJHEHWE HaampenMeTHbx 3Hanui uepe3z HBUK-texnomorun
(HaHo-, OMOTEXHOJIOTUH, UHPOPMAITUOHHBIC, KOTHUTUBHBIC
TEXHOJIOT'HHN),

— BEAyIIasi poOJib CAMOOPraHU3aAIUU B HPOIecce oOyUuCHUsI.

@opMaMH KOHTPOJISI HAX YCBOEHHEM MATEPHAJNA MOIYT CIIY KUTh
OTYETHI TI0 TIPAKTUUCCKUM paboTaM, CaMOCTOSITCILHBIC TBOPUCCKUE pabOTHI,
TECTBhI, HWTOTOBBIC  YUYCOHO-HUCCIICIOBATCIILCKUE IIPOCKThL.  MTOroBoe
3aHATHEC TPOXOAUT B BHUJAC HAYYHO-TIPAKTHUCCKOM KOH(PCPCHIMU WIIA
KPYIJIOrO CTOJIA, IJI€ 3aC/Iy IIUBAKTCS JIOKJIAAbl YUAIUXCs 110 BBIOpAHHOHN
TEMC WCCICTOBAHUS, KOTOPHIC MOTYT OBITH TIPEACTABICHBI B  (opme
pedepara uitu oTUETa 1O UCCIICIOBATEIIBLCKONW padore.

Coaepsranue Kypca

Pasnen 1. Beeaenue B Ouoxummuiwo (6/12 u)

Texnuka Oe3zonacHOCTH mHpH padoOTE B XHUMHYECKOW J1adOpPATOpHUU.
Hcropust Omnoxumum. Ilpeamer Ouoxumum. Crpykrypa U QyHKIINH
OUOMOJICKY JI.

Pazgen 2. Meroabl BbiaedeHust ouomoJiekya (6/12 q)

3uakomcTBo ¢ Merogamu: «llomyuenme JIHK w3 knerox mayka»,
«IlTonyuenne mpemapaTa HYKJICHMHOBBIX KHCJIOT M3 JIPOXKEH U
HCCJIEJIOBAHUE HYKIIEONPOTEUHOBY, « DKCTPAKIMs JUMUIHOW (pakiuu u3
JKEJITKA KYPHUHOIO sIMIay.

Pazgen 3. Mertoasl pasageienuss ouomosiexkya (4/8 q)

TCOpCTI/I‘ICCKI/IC OCHOBBI 6I/IOXI/IMI/ILICCKI/IX MCTOAOB paA3ICIICHUA
OUOMOJIEKY JI.



Ipakxmuveckue pabomuvr:

1. «l'enb-puiIbTpanOHHOE pazjiesieHue OMOMOJIEKY D).
2. «Toukocnonast xpomarorpadust JUITHJIOBY.
3. «Mnentnduranust GyHKIUMOHAIBHBIX T'PYOIT PAa3JIMYHBIMHA Ar€HTAMID .



Paszagen 4. KadyecTBeHHBINH M KOJHUYECTBEHHbLIN aHAJM3
ouomosiexya (10/20 1)

Tlpaxmuueckue pabomer AHATUTHYIECKOIO Xapakrepa:

1. «Koymuecrsennbii  anaiu3  pocharwaumixoiuua.  OnperecHue
sunuHo- 1o docdopa ¢ noMommbpr GEeppoTHOIMaHaTa aMMOHUST (METOJ
Crroapra)».

2. «KadecTBeHHBIE pEAKIIMM HA HAJIWYME IIyPUHOBBIX OCHOBAaHUN U
ocratkoB dochopHoit kuciorel B cocrase JIHK».

3. «OmpesiesieHHe HEHTO3 B COCTABE  HYKJICHHOBBIX  KHUCJIOTY,
«KadecTBeHHBIN W KOJWYECTBECHHBIM AHAIM3 HAJW4uust OCIKOB H
AMHHOKHCIIOT .

Pazpen 5. KomnblooTrepHoe MoaeJaHpOBAHHE H BH3YAJIH3ALUA
CTPYKTYpPbI OuomoJiexya (7/15 u)

Bosmoxkaoctu HPOrpaMMBI PyMol JUIst BU3yaJIn3aluu
MIPOCTPAHCTBEHHOU CTPYKTYPHI OHOMOJIEKY I, KOMIIBIOTEPHOE
MOJIEJIMPOBAHUE IPOCTPAHCTBEHHON CTPYKTYPBI O€NKOB €  HOMOIIBIO
nporpammsel Modeller.

Paszaen 6. Urtorosoe 3austue (2/3 u)

3HAKOMCTBO € «ATJIAacOM HOBBIX Npodeccuit», NMEPCIEKTUBBI U3YUCHUS
Ha- VKU OHOXMMUM U NPOPECCHOHATILHOIO camoornpesenenus (B hopmare
KPYIJIO- IO CTOJIA WJIH YPOKA-JIUCKYCCHH).



TemaTHueckoe MIAHUPOBAHHE

Kypc paccuuman na 35/70 4 (1 um 2 u 6 neoeno). llpennaraemoe ma-
HUPOBAHHUE SIBIBSIETCS TNPUMEPHBLIM. YUUTENH MOMXKET KOPPEKTHPOBATD
COACPKAHUC YPOKOB M PACIHPEICICHUC YaCOB HA H3YUCHHUC MaTcpHala B
COOTBETCTBUM C VPOBHEM HOATOTOBKH OOy4aromuxcss u cpepor ux
MHTEPECOB.

KosmuectBo
Tema OcHoBHOe coaepRaHHE 4aCcoB
35 70
Pasgen 1. Beeaenne B Ouoxumuro (6/12 1)
Beenenune 1 2
IIpeamer Ipeamer Guoxumuu. Hcropust 1 2
OUOXUMUMU. OUOXUMUU
Hctopus
OUOXUMUU




MpodonxceHue

KoauuectBo
Tema OcHoBHOE cogepRaHHE 4acoB
35 70

Crpykrypa u| PyHKIMOHAILHBLIE T'PYIIILI 2 4
dbyHKITHH Opraumveckux MoJiekyi. benkn u
OMOMOJIEKYJI | AaMHHOKHUCIOTH. MOHO- U

nostncaxapuansl. HykienHoBbIe

kucsotel. Pabora ¢

JIONIOJIHUTENIFHBIMH UCTOYHUKAMH —

COCTaBJICHUE KPaTKOro CIIOBaps

TEPMUHOB.

O6¢ysknenne GyHKImyu OHOMOJICKYJI
DKkcrepume OO0cysKkAeHME HAYYHOI'O HKCIIEPUMEHTA 1 2
HT: KaK OJTHOI'0 Y3 MHCTPYMEHTOB HAyYHOI'O
IIAHUPOBA- norcka. CoCTaBIEHUE TUIAHA
HHE, HKCIIEPUMEHTAILHON JESITEILHOCTH.
BeimotHEHM | Paszpalorka GopmMbl OTUETHOU
eu JIOKYMEHTAIUU [0 Pe3yJIbTaTam
npeacrapie- | skcrepumenra. OOCyKIICHUE
HHE HKOJIOTMUECKUX ACHEKTOB HPAKTUIECKHUX
pE3YILTATO 3aHSITUH, OIPENIEIEHHE METO/IOB
B YTUIH3AIUHA TOOOUYHBIX MTPOYKTOB

peakiuii. Beibop tem s

JuTepaTypHoro o03opa
IIpasuna IlpaBuna rexuuku OE€30IIACHOCTU IIPU 1 2
TEXHUKU pabore B XUMHYECKOH Jaboparopuu
OezonacHoCT
v

Pasgen 2. Meroani BhigesieHnust ouomoJiexys (6/12 )

Tlonyuenne | IloBrOopenme 3HAHWW O CTPYKTypE H 2 4
JIHK u3 pyuknusx vy kiienHoBbIxX kuciaot JIHK
KJIETOK n PHK B xumBeIX  Opranmsmax
JTyKa (coobygenus yuaryuxcs).

OO6CyKICHHUE TEOPETUUECKUX OCHOB

METO/Ia DKCTPAKITUN HY KJIIEUHOBBIX

KHCJIOT M3 OMOJIOTMYECKHUX OOBEKTOB.




MpodonxceHue

IlpaBuna texHukn O€30IIACHOCTH

obopyioBaHust.
TOMOI'CHH3AIIUI).

peaxruBa. l'omorenuzanust oGpa3sna,
noOasnenue Oydepa s
POMOI'€HHU3AIMU K 00pa3Iry.
HuxyGarus romoresHara 1 €ro
dbunprpanust. Ocaxnenue JIHK.
TloyBeIeHUE UTOrOB NPAKTUKYMa

IoaroroBka XMMHYECKON IOCY/IbI U
Ilpurorosnenue peaxtusa (Oydep s

OXJIaKJICHUE XUMUYECKOU HOCY bl U

KoaunuectBo
Tema OcHoBHOE coaepraHHe 4acoB
35 70
Hayuenue 0coOEHHOCTEN CTPOCHUSI U 2 4
Briienenue byHKIIMOHUpPOBAHUS TUIA3MUJTHOMN
HY KJICUHOB JIHK B GakrepualibHBIX KIIETKAX.

BIX KHUCJIOT
u3
JIPOKEUN

u
HUCCIICIOBAHU
¢

HY KJICOIIPO
TCHUHOB

IlpaBuna texHuku OGE30MACHOCTH.
llogroroBka XUMHYECKOH MOCYJIBI U
obopytoBaHwst JUIsE SKCTPAKITUH
HYKJIEMHOBBIX KUCJIOT U3 JIPOMIKEM.
COopka yCTaHOBKHU JUISI SKCIICPUMEHTA,
MPHUCOEJIMHEHUE OOPATHOTO
XOJIOAUJIBHUKA U JUIMHHOW CTEKJISIHHOM
TpyOKH K KOJIOE.

IIpuroroBjcHNE pPEAKTHUBOB




Tlomyuenne HykIICONpPOTEHHA W3
HEKAPCKUX JIPOKKEU: BHECCHUE B
KOJIOY HABECKHU JIPOIKEH, IKCTPAKITHS
HYKJICOIPOTEUHA KUIISTYCHUEM
JIPOKIKEN B KHCJIIOTE.

OxJaxkeHue HyKIEONPOTENHA U
noBeienrne oObEMa pacrBopa Jo
HUCXOJIHOTO 00BbEMa PEaKITMOHHON
cMmecu. OuubTpanusi Hy KICOIPOTCHHA.
IloaroroBka €ro ajgMKBOT JUISI aHAJIM3A
COCTABHBIX KOMIIOHCHTOB
HYKJIICUHOBLIX KHUCJIOT B CJIICAYHOITUX
HPAKTUKY MaX

MpodonxceHue

DKCTpaKIHsI
JIATIUJTHOM
dpaxnum uz
JKEJITKA
KYPUHOT'O
sIMIa

O3HAKOMJIEHHE C NPABWIAMM TEXHHUKH
0€30IaCHOCTH.

IloaroroBka moCyAbI, B3BEITUBAHUE
npoOupok, nymepanust. 1lepenoc
JKEJITKA B YHUCTYIO IIPOOUPKY,
B3BEIIUBAHUE, H00ABJIICHUE Opra-
HUYECKUX PACTBOPUTEIEH, aKTUBHOE
NNCPCMCITUBAHUC, OTCTAUBAHUC.
llepenoc opranuueckod dpakiuu B
YUCTYH) B3BEIICHHYIO MPOOUPKY.

TloBrop neneHust st BTOPOU HPOOUPKH.

Tlomemenue mom TIry s
HPOCYINMBAHUS OT PACTBOPUTCIICH

B3BCH_II/IB3HI/IC CyXOro JIMIMUIHOTO
skcTpakra. Pacuér cpemnero m3 nByx
OIIBITOB, PAcUCT NPOLICHTOB OT
WCXOJTHOM MAaCChI KCJITKA.
OdopmiicHUE PE3YILTATOB




MpodonxceHue

Tema

OcHoBHOE cogepRaHHE

KomanuecrBo
4aCcoB

35 70

Pasgen 3. Meroabl pasgenienust ouomosiexkyn (4/8 u)

Paznenenu Teopernueckne OCHOBBLI UCHOJIBL30BAHUS 2 4
& [IPUHITUIIA TEIb-QUILTPAIIMN [IPU

OHOMOJICK pasaciacHur OMOMOJICKYJI

yi IIpoBenenme PKCIIEPUMEHTOB.

METONIM Otjenenne HU3KOMOJIEKY JISIPHOTO

resbQuILT Kpacuresst OT OKPalleHHOTO OejIKa.

palitin OdopmiicHue pe3yILTaATOB

Tounkocmoun O3HaKOMJIEHHE C NPAaBWIAMM TEXHHUKH 2 4
- Has OezonacHoctu. 1lojroroska nocypL

XpoMaro- IIpuroropnenue nojaBMKHON (aswl,

rpadust zanojueHue kamepol. llogarororka

JIMITAJOB. 1IpOOBI M3 HKCTPAKTA JIMIIHIOB JKEJITKA

Ynex- Hanecenue npoOsl. Breicymusanue

THUKALHST ruractunbl. [lposieiaenue noy YO-

¢yHKIHO- JIAMIION B TEMHOM KO-

Ha/IBHBEX skyxe/romemenuu. 1lposisnenne

TPy I

Pa3HBIX TUIACTUHOK YKa3aHHBIMHA
pearenramu. OOcykjeHue U
oopmiieHUE PE3YIILTATOB

Pasgen 4. KauecrBeHHbIf U KOJHYECTBEHHbIH aHAIH3 OHOMOJIEKYJI

(10/20 )

OnpeaencHu O3HaKOMJIEHHE C NPABWIAMM TEXHHKHU 2 4
e OezonacHoctu. 1lororoska nocypL

KOHIIEHTPA IIpuroroenenne pacreopa

UU dbepporrornuanaTa aMMOHHUSL.

docharun Ioxproroska 1po0 uist aHaM3A;

WJIXOJIMHA. PACTBOPEHUE HABECKH SIUIHOT'O

Meron 3KCTpaKra B XJjopodopme.

Crroapra Ipurororienue pazdaBICHHOTO

pactBopa.
Ilepenoc depporronmanara,
xj0podopMa ¥ AJIMKBOT JIMIUOB.




MpodonxceHue

IpurororjieHre KOHTPOJIBLHOIO O0pazna:
Tpu npoOupKku pepporHoraHara
AMMOHMSI M YHUCTOIO xJjiopodopma

IIponosskenue moAroToBKH 1pood:
WHTEHCUBHOE INepemMenivpanue ¢as,
oTOOp HIDKHEHW opranuveckoil dasnl B
YUCTBIC TPOOUPKU C IPOOKAMU.




MpodonxceHue

KoaunuectBo
Tema OcHoBHoOe coaep:kaHHe 4acoB
35 70
Amnanuz o0pa3ioB Ha
criekrpodoromerpe. Pacuér
cojiepskanust pocharwIuiIxoJiuHa B
pode. OOCyKJICHUE PE3YJILTATOR.
llosBeenue UTOroB MPakTHIECKOTO
3aHSITUS
Kauecrren HN3zyuenue nponeccoB peIrutukaImu 1 2
HBIC JIHK B skuBbIX Opranuzmax (Ha
peaknumn HpUMEPE '€HOMHOM U IJIA3MHJTHOU
Ha JIHK). ®epMmeHThl, yUACTBYIOINMHUE B
Iy PUHOBBI HPOIEccax PEIUIMKAIMK (JIOKIA bl
€ VUAIUXCST). 1 2
OCHOBaHMUSA Hzyuenue 1mpaBuil TEXHUKHU
U OCTaTKu Oezomacnocru. lloyproroska
docdopuo XUMHAYECKOU MOCYJIBI U 000Dy IOBAHUS
W KHUCIIOTHI (Bechl, IMMIaTENny, KaJibKa, IUIIILL,
B JIHK TEPMOYCTOMUMBAsT CTEKJISTHHASI 11OCY 1A

JUIST IPUTOTOBJICHUST
MOJIHOJIEHOBOKUCIIOI'O PEAKTHUBA
(kosnba wnu crakaH), OpoOUPKU U
[UIIETKH, JIAKMYCOBasi Oymara, IUInTKa
U KacTproJist (JUIST cO3J1aHusl BOJSTHOU
Oanu), XOJOMHAST BOJA).
IIpurorosnenue peakTuBoB (10%-ubiit
pacreop NaOH, 1%-ubiii pacrBop
AgNO3, MONHUOJICHOBBIH PEAKTUB) WU
BOJSIHOM Oaum

IIpoBeneHne KauEeCTBEHHBIX PEAKITMA HA
COJIEP>KaHUE IIyPUHOBBIX OCHOBAaHUH U
octatkoB GocHOpHON KUCIIOTHI
IloaBenenme UTOrOB OPAKTUIECKOTO
samsitust. OdopmiieHune J1ad0paTopHON
paboThI




lMpodosmceHue

Ornpesiencaue
IIEHTO3 B CO-
craBe

HY KJICMHOBBI
X KHUCJIOT

TonroroBka XUMHUYECKOU TIOCY bl U
obopyioBaHust.

IIpuroropnenue peaktuBoB: 1%-HbIN
pacrBop audpeHUIAMUHA, OPIIUHOBBIN
pEaKTUB,

10%-HbBIH pacTBOp XJIOPHOrO JKEJIE3a
FeCls, kounenrpuposannast 30%-Hast
cosstiast kuciiora HCl, Bogmbie
PacTBOPBI OTJCIIBHBIX TIEHTO3 PUOO3bI
U JIC30KCUPHUOO3BI.

TToxroroska BoasiHOU GaHu.

2 4

Tema

OcHoBHOe cogepraHHe

KoanuectBo
4acoB

35 70

IIpoBenenme KavueCTRBEHHBIX PECAKITUHN
Ha COJIEPIKAHUE OCTATKOB PUOO3BLI U
JE€30KCUPUOO3bI B HY KJICOIPOTEHHE
JIPOJKIKEW M B pacTBOpax OTHEIbHBIX
MICHTO3.

IloaBenenue UTOrOB MPAKTHUIECKOTO
3aHATUI

Kauecrsen-
HBIA H
KOJIMYCCTBC
HHBIN
aHaJIn3
OCIKOB

Tlonroroska x skcHEpUMEHTAILHOM
padore. OOCYKJICHUE KAUYCCTBEHHBIX
peakimii Ha OCJIKH M aMHUHOKHCJIOTHI

IIpoBenenme KaueCTBEHHBIX PECAKITUHN
Ha Ocyiku: OMypETOBOM pEaKIMu Ha
cojieprkanue OCJIKa B T'HJIPOJIU3ATE
JIPOMIKEH, 1MOJIyUEHHOM paHee.
IIpoBenenne HUHTHUPUHOBOW peak-
nuu. Uzyuenue
CIEKTPOGOTOMETPUIECKOIO METO/1a
oOHapyskeHusi OeJika U METoJia
bpendopna

IIposenenmue niepBoro srama
nMMyHOoaHanmza. PaGora ¢
sureparypoi. IIpocMoTp BUJIEO




MpodonxceHue

3asepinenue paborel ¢ HAOOPOM 110
nMmmyHoaHain3y. OreHka pe3yJsbrara

1

2

Pazaen 5. KomnbroTepHoe MoaeHpoBaHHE H BH3YAJTH3ALHsI CTPYKTYPbI

ouomovtekyst (7/15 1)

PyMol — 3HAKOMCTBO € YPOBHSIMH 4 8
porpamma CTPYKTYPHOH OpraHu3aiiuu
JUIST ouomoriekysn u PDB-6Gankom.
BU3yaJIM3aM | 3HAKOMCTBO ¢ mHTepdercoM
U OpOCTpaH- nosirzoBareist PyMol u
CTBEHHOM BO3MOKHOCTSIMHA BHU3Y AJTU3AITUA
CTPYKTYPBI SJIEMEHTOB CTPYKTYpPBI O€jika Ha
OUOMOJIEKY JI npuMepe kajuesoro kauaja (PDB
ID: 1BL38)
Buzyanuzarus cTpyKTypHI
remMorjioOuHa, TUTUHA, AHTUTENA
(PDB ID: 1HHB, 3B43, 1I1GT
coorBercTBeHHO). Padora ¢
KOMaHI- HoM cTpokor PyMol
KoaunuectBo
Tema OcHoBHOe cogepraHHe 4acoB

35

70

Busyanmzanmss cTpyKTyphl HYKJICOCOMBI,
T-PHK, JIHK (PDB ID: 5CPI,
5L.40, 1BNA

COOTBETCTBEHHO)

CaMOCTOSITENIBLHBIN TTOUCK OEIKOBBIX
CTPYKTYp Ha caurax
https://www.rcsb.org/,

http://pdb101 .rcsb.org/, ux
Buzyaimzanusi B PyMol




MpodonxceHue

Modeller Teoperuueckast 10 IrOTOBKA, 3 7
— 3HAKOMCTBO C METOJIOM
rporpamma TOMOJIOTUYHOTO MOJICIIMPOBAHMUSL.
JUISE IloaroroRka CKpPUMTOB.
KOMIIBHO- MO,Z[CJ'II/IpOBaHI/IC Ha IIOATOTOBJIICHHBIX
TEPHOTO 3apaHee (aiyiax ¢ aMHHOKHCJIOTHOHR
MO- MOCJIE/IOBATEIBLHOCTBIO U CTPYKTYPOH-
JICJIMPOBAH 1mabJIOHOM
wi AHaHI/I3 HOJ'Iy‘ICHHOI\/’I CTPYKTYPhBI B
HPOCTPANCT | chapnennu ¢ mabaonom B PyMol.
BCHHON Monenuposanue GEIKOB ¢ M3BECTHOM
CTPYKTypbI KPUCTAJUIMUECKOU CTPYKTYpPOH
OenkoB
3HAaKOMCTBO C CEpBHCAMU
MOJCTUPOBAHHS OHJIAWH, & TAKKE
Oazamu JaHHBIX http://www.
uniprot.org/ u
https://swissmodel.expasy.org/ [Touck u
HU3yUYCHHUE MNPOCTPAHCTBEHHBIX MOJEIEH
OeNKOB MO cOOCTBEHHOMY BBIOODY
Pasgen 6. Utorosoe 3ansitue (2/3 u)
Ilpodeccuss | Pabora ¢ anbManaxom «ATiiaC HOBBIX 2 3
OHOXHUMHUK npodeccuii». Ilepcnexrupnl nzyuenwust
HayKH OMOXUMHH U
npodeccuoHaIBLHOTO
camoortpeseicHus (B dhopmare
KPYIJIOrO CTOJIa WJIM ypOKa-
JIUCKYCCHUH)
Wroro 35 70




Temarnueckoe nuanuposanue 10 knacc (34 uaca)

Ne Temy ypoxa Konnyecrso
4acoB
1 Beenenune 1
2-3 | llpenmer buoxumun. Mcropust Suoxumuu 2
4 | Crpykrypa ¥ GyHKIMH GHOMOJIEKYJI 1
5 | Crpykrypa u dyHKIHH OCHOMOJICKYJI 1
6 | O6cyxienne pyHkimu GUOMOJIEKYJI 1
7 | O6¢ysknenne GyHKIMU OHOMOJICKYJI 1
8-9 | DkCnepuMEHT: INIAHUPOBAHUE, BBINOJIHEHUE U 2
HPEJICTABICHUE PE3YIILTATOB
10- | OGcysknenre HAyYHOIO HKCIIEPUMEHTA KaK OJTHOTO M3 2
11 | ©HCTPYMEHTOB HAay4HOro noucka. COCTaBlIEHUE IUIAHA
DKCHEPUMEHTAILHON JESITEILHOCTH.
12- | PazpaGorka Gopmbl OTYETHON JIOKYMEHTAITUU IO 2
13 | pesyabraram skcriepumenta. OOCyxeHue
HKOJOTHIECKUX ACHEKTOB MPAKTUIECKUX 3aHSITHH,
OIPEJICJICHUE METOJIOB YTHIIM3AITUN TTOOOYHBIX
HPOAYKTOB PEAKIIMH.
14- | Beibop TteM uist JimrepaTypHOIO 0030pa 2
15
16- | I[IpaBuia rexunku 6€300aCHOCTH 2
17
18- | Ilomyuenue JIHK u3 xnerok nmyka 2
19
20- | IloBTOpEHHE 3HAHUN O CTPYKTYPE U PYHKITHSIX 2




21 | nyxknennossix kuciot JIHK u PHK B sxkupbIx
OpraHmzMax
OO0CyKJIIEHHUE TEOPETUUCCKUX OCHOB METO/A
22- DKCTPAKITUA HYKJIEUHOBBLIX KHCIOT U3
23 OHOJIOTHYECKUX O0BEKTOB.
24 loaroroBka XUMHYECKOH MOCYIBI U O0OPYIOBAHUSL
25_ IIpurororyiicHue peaxTrBa
26- | OxJjak/ICHUEC XUMUYECCKON IIOCYJIbI U PEAKTUBA.
27 | I'omorenuzaiust o0pasia, jgodasicuuc Oydepa Juist
roMOreHu3amMu K o0pasiy.
28- | MukyOanumst romoreHara u €ro QUIbTpaIusl.
29
30- | Ocaxxnenue JIHK.
31
3 Mayuenue 0cOOECHHOCTEH CTPOCHUS U
33 pyuxknmonuposanus mwiasmuauon JIHK B
OakTepUAIBLHBIX KJIETKAX.
34 | OG¢cysxaenue u 0opoOpMIICHHUE PE3YJIBTATOB
TemaTnueckoe muanuposanue 11 kiaacce ( 68 yacon)
9 | Berenenve HYKJIEMHOBBIX KUCJIOT U3 JIPOXKEH U
HCCTICAOBAHUC HYKIICOIPOTEHHOB
10 | Bepienenne HYKJIEMHOBBIX KUCJIOT W3 IPOXKKEH U
HCCIICAOBAHUC HYKIICOIPOTEHHOB
11 | Dxerpakiyst TMOUIHON GPaKIul U3 KEJITKA
KYPHUHOrO sIMIIa
12 | Dxerpakiust TUIMUJTHOW QPaKIIUU U3 YKEITKA
KYPUHOI'O sIkIa
13 | Pazaenenune OMOMOJIEKY I METOJIOM I'eJIbOUIBTPAIIHN
14 | Paznenenne OMOMOJIEKYJI METOIOM I'eJIbOUIBTPAIIHN




15

Toukocnolnas xpomarorpadust JTANUIOB.
Wnenrudukanys GyHKIMOHAIIBHBIX I'PYIIII

16 | Toukocnoinas xpomarorpadust JTHUIHJIOB.
Wnenrudukanys GyHKIMOHAIIBHBIX I'PYIIII

17 | Onpeaencnue kouteHTpanuu GocharuUIXOJIUHA.
Meroa Crroapra

18 | Onpeaencuue kouteHrpanuu GocharuMIXOJIUHA.
Meroy Crroapra

19 | KauecTBeHHBIE PEAKIIMU HA IYPUHOBBIC OCHOBAHUS U

ocrarku docdopuoit kucyiorel B JIHK
20 | KauecTBEHHBIC pEaKIIUM HA ITYPUHOBBIC OCHOBAHUS U
ocrarku docdopuoit kuciaorel 8 JIHK

21 | OmnpenesnieHye NEHTO3 B COCTABE HYKJIECHMHOBBIX KHCJIOT

22 | OnpenesicHue NCHTO3 B COCTABE HYKJICHHOBBIX KHCJIOT

23 | KauecrBeHHBINM M KOJIMYECTBEHHBIN aHAIn3 OCJIKOB

24 | KaueCcrBEHHBIM M KOJIMYECTBEHHBIN aHAIn3 OCJIKOB

25 | 3aBepmeHue paborel ¢ HAOOPOM HO MMMYHOAHAIUIY

26 | 3aBepiienue paborbl ¢ HAOOPOM IO UMMYHOAHAJIUIY

27 | PyMol — mnporpamma Juist BU3y aJIM3AIMHU IPOCTPaH-
CTBEHHOU CTPYKTYPhl OMOMOJIEKY JI

28 | PyMol — mnporpamma Juist BU3y aJIM3AIMHU IPOCTPaH-
CIBEHHOU CTPYKTYPhl OMOMOJICKYJI

29 | Busyanuzanust CTpyKTypbl F€MOIJIO0WHA, TUTHUHA,
anturena (PDB ID: 1HHB, 3B43, 11GT
COOTBETCTBEHHO). PaGora ¢ KOMaHHOU CTPOKOU
PyMol

30 | Busyanusaiusi CTpyKTYPbl T€MOTJIO0MHA, TUTHHA,




anturena (PDB ID: 1HHB, 3B43, 1IGT
COOTBETCTBEHHO). Pabora ¢ KOMaHJIHOU CTPOKOU
PyMol

Modeller — mporpamma Jiist KOMIIBLIOTEPHOTO MO- 1
JISJIIMPOBAHUSL IPOCTPAHCTBEHHOU CTPYKTYPhI OEIKOB

Modeller — mporpamma Jiist KOMIIBLIOTEPHOTO MO- 1
JISJIMPOBAHUYSL HPOCTPAHCTBEHHOU CTPYKTYPhI OEIKOB

33- | IIpodeccust Gnoxummk 1

HUroro 34

Ilnanupyemsble pe3yabTaTbl OCBOEHHSI Kypca

B pesynbrare n3yueHust 3JIEKTUBHOIO Kypca Ha YPOBHE CPETHETO O0INEro

oOpazoBanus y yuanuxcsi OyJ1yT ¢cpOpMHUPOBaHBI CIEAYIONTUE MPeAMeTHbIE
pe3yabTATHI.

Vuawuiica nayuumcs:

packpplBaTh Ha OpPUMEpPaX poJib  OHOXUMHUM B  (POPMHUPOBAHUU
COBPEMEHHON Hay4yHOM KApTUHBL MHpa U B  IIPAKTHYECKOU
JICSITEJIBHOCTH UEJIOBEKA,

JIEMOHCTPUPOBATL Ha NPUMEpPAX B3aUMOCBSI3bL MEXy OHOXUMHUEH u
JIpyT'd- MM €CTECTBCHHBIMU HayKaMU,

COCTaBIBITh MOJIEKYJBIPHBIE W CTPYKTYpHBIE (HOPMYJIbI OPraHuYECKUX
BE- IMECTB KaK HOCHUTE]IEW uHOOpMAIMU O CTPOCHUU BEIIECTBA, €r0
CBOMCTBAX U HPHUHAIEKHOCTU K OIIPEHEIEHHOMY KJIACCY COCHUHECHUU,
XapaKTEpPU30BATh OPraHUYECKHUE BEIIECTBA [0 COCTABY, CTPOCHUIO U
CBOM- CTBaM, YCTAHABJIMBATE INPUUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIY
JIAHHBIMHY XapaKTEPUCTUKAMU BEIIECTB;

OO0OCHOBBIBATDH MPAKTUYECKOE UCIOJIB30BAHUE OPraHUIECKUX BEIECTB U
HX PEAKIMH B MPOMBIIUIEHHOCTH U OBITY,

UCIHOJIB30BATh 3HAHUSI O COCTABE, CTPOCHUU U XHMMHUYECKHUX CBOMCTBAX
O€J- KOB, JUIWIOB, YIVIEBOJIOB U HY KJIEMHOBBIX KUCJIOT JIJISI IPUMEHEHMUST
B Ha- YYHOM M IIPAKTUUECKOU JIEATEIBHOCTH,




— HCHOJIB30BaTh HA MPAKTUKE pasiiMdHbIE METOJBl OHOXUMUH ——
OKCTPAKITHIO HYKJIEHMHOBBLIX KHCIOT U3 OHOJOTHYECKUX OOBEKTOB,
cnekrpodoromerpuro B Y@-puguMon  o0jacTd, TOHKOCIOWHYIO
xpomarorpaduio;

— BBIIOJHATL XUMUYECKHH HKCIEPUMEHT B COOTBETCTBHH C NPABHJIAMH U
npuéMamu 0€3011acHON padOoThl ¢ XUMUYECKUMH BEIECTBAMU U J1abopa-
TOPHBIM O0OPYIOBAHUEM

® [0 NOJYYEHHIO 00pasna HyKJIEHHOBBIX KHCIOT KJIETOK JIYKa,
Hy KJICONIPOTE- MHA JIPOSKIKCH, JIMITUWIHOW (paKIuK KEITKa KyPUHOTO
STATIA;

IO pa3JieJICHUIO OMOMOJIEKY I,

10 MPOBCACHUIO KAYCCTBCHHBLIX peaKL{I/Iﬁ HavHaJ'II/I‘II/Ie B HYKJICUHOBBIX
KHUC- JIOTaX OCTATKOB ITYPHUHOBBIX OCHOBAHUU,
pubossl/nie3okcupudosnl, hochop-

HOU KUCJIOTHI,

10 TIPOBCACHUIO KOJIUYUCCTBCHHOI'O aHAJIN3a (1)00(1)3TI/I,Z[I/IJ'IXOJ'II/IH3;

1O TPOBCACHUIO KAYCCTBCHHBLIX M KOJHMUCCTBCHHBIX PCAKIMM Ha
OCIIKM ¥ aMMHOKMCIIOTHI,

— BJQJIETh OpaBWIaMHU U npuéMamu Oe30nacHo paboTwl ¢
XUMHUYECKUMH Beé- IMECTBAMHU M JIAOOPATOPHBIM O0OPYJIOBAHUEM,

— BJJIETh NpaBHIaMU O€30HACHOrO OOpaIeHusl ¢ €KUMH, TOPIOYUMU
M TOK- CHYHBIMH BEIIECTBAMH, CPEJCTBAMU OBITOBOM XHUMHH,

— OCYINECTBISITh IMOUCK XUMHYECKOW HHPOpMAIMU IO HA3BAHUSIM,
WICHTU- pUKaTopaM, CTPYKTYPHBIM (HOpMyJaM BEIECTBR,;



BIIQJIETh METOJIAMHM KOMIBIOTEPHOW BH3yalu3aluyd OHOMOJEKYJ C
HCTIOJIB30- BaHWEM nporpammsl PyMol;

CTPOUTL MOJIEIM  OCJIKOB € IOMOINIBIO  METOJa T'OMOJOTHYHOIO
MOJIEJIUPOBa- HUSL,

KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATL € TOYKH 3PEHUS
€CTECTBEH- HO-HAYYHOM KOPPEKTHOCTH XUMHYECKYI0 WHGPOPMAITUIO,
COJIEPIKAINYIOCST B COOOINEHMSIX  CPEJCTB MAcCOBOM uHOpMAIuy,
pecypcax MuTepuera, Hayd-  HO-NIONYJBSIPHBIX CTaThsX, B IIEJISIX
BBUIBJICHUST OIMUOOYHBIX CYXKJIEHUH W (QOPMUPOBAHUSI COOCTBEHHOM
MO3UITUH;

MPEJICTABJSITE IIYTU PENICHUs] TVIO0AJNBbHBIX HpOOJIEM, CTOSIUX IEPES
YeJO-  BEUECTBOM, MW  NEPCHEKTHUBHLIX  HAIPABICHUNW  Pa3BHUTUS
XUMHYECKUX TEXHO- JIOTHH.

Vuawuiica nonyuum 603MONCHOCHI® HAYVHUMIBLCL

WJUTIOCTPUPOBATH HA MPHUMEPAX CTAHOBICHUE U DBOJIOIUIO OHMOXUMHU
KaK HAyKd Ha Pa3JIMYHBIX UCTOPUUYECKHUX HTarnax €& pasBUTHUS,
HCHIOJIB30BAThL METOJBI HAYYHOI'O NO3HAHUSI IIPU PENIEHUH y4ueOHO-
HCCJIENO- BATEJILCKUX 33124 110 U3YUEHHIO CBOMCTB, CIIOCOOOB MOJTY YCHUS
U pacIiO- 3HABAHUSI OPIraHUYECKUX BEINECTR;

YCTAHABIMBATL B3AMUMOCBSI3H MEXKY (PaKkTaMu W TEOPUEH, IPUIUHON U
CIICJICTBUEM MPU aHaJiu3e HpOOJIEMHBIX curyanuid u OO0OCHOBAHUHU
HPUHM- MAEMBIX PEIICHUN Ha OCHOBE XUMHUUYCCKUX 3HAHUU;
GOopMyITMPOBATD 1IEJIH UCCIIEIOBAHMSL, BBIJIBUTATH U IIPOBEPSITH YKCIIEPH-
MEHTAJIHLHO THIOTE3Bl O XUMUYECKUX CBOMCTBAX BEIMECTB HA OCHOBE WX
CO- CTaBa M CTPOEHUSL, UX CIIOCOOHOCTH BCTYIIATH B XUMHUYECKHE PEAKITU,
O XapakTepe U MPOJYKTaX Pa3jIMUHBIX XUMHUYECKUX PEaAKITUMN;
CaMOCTOSITENLHO IUNIAHUPOBATH U IPOBOJIUTH X UMHYECKUE YKCIIEPUMEHTHI
¢ coOmonenueMm tpaBuil  Oe3onacHOM palboThI ¢ BEMECTBAMH U
Jraboparop- HbiM 000PYJIOBAHUEM;

WHTEPIPETUPOBATL  JIAHHBIE O COCTABE M CTPOECHUU  BEIECTB,
MOJYYEHHBIE ¢ NIOMOINBI0 COBPEMEHHBIX OMOXHUMHUYECKUX METOJIOB;
XapaKkTEPU30BaTh POJIb OCIKOB U HY KJIEMHOBBIX KUCJIOT KaK BayKHEHITHX
OHOJIOTMYECKH AKTUBHBIX BEIECTB.

OueHka JOCTHKEHHUS IMUIAHUPYEMBIX Pe3yJbTATOB YCBOEHHS
Kypca (npumep)

. Kakumu ObIBAIOT THUIIBI a30THCTBLIX OCHOBAHHWH, BXOJSIINUX B COCTAB

HYKJIEU- HOBBIX KHCJIOT, U KaKOBO WX CTPOECHHUE?

Onumure yciOBUsT ONPEEICHUsST IIYPUHOBLIX U MUPUMHIUHOBLIX

OCHOBAa- HUUW B COCTAaBE HYKJIEMHOBBIX KHCIOT.
Onuimure CTPOCHUE W PA3JIMYME MOJIEKYJ pHOO3BI U



JIE30KCUPUOO03bl B IUKIIHYECKOH (popme.




4. C 1IOMOIIBK KaKUX peakiui (Kparko OIMHUIIUTE) MOXKHO ONPEJICIUTD
HaIU- 4ue pHUOO3bl U JIE30KCUPUOO3BI B 00pasliax HYKIEHUHOBBIX
kuciot? Ectrb nu cpen HUX crenuUuiIHbIe PEaAKITuu?

5 Ilo kakoMy  ajiropurMy CTPOUTCSI MOJIENL  HPOCTPAHCTBEHHOU
CTPYKTYPHI O€JIKa MPU TOMOJIOTHYHOM MOJIEIIUPOBAHUNT

6. llepeunciure OCHOBHBIE HTambl  JIOOOr0  METOAA  MOJYUYEHUS
renomHoM JIHK u3 sxuBoro o0bekTa U OOBSICHUTE CYTh KasKJIOI'0O STalia.

7. Uro npeacrapistior coOOM HYKJE€a3bl M KAKUX THIOB OHHM OBIBAIOT?

HazoBure ocHOBHOH KOMHOHEHT (OCHOIUNUJIOB SIMYHOTO HKENTKA.

9. I'me Oyyer HaxOJUTBLCS I1IEJIEBOM NOPOJYKT — Ha uHTEpdaze
(nmoBepxHOCTH pazzeia ¢az) wiu B pacrBope (opranudcckast paza) 1pu
OKCTPAKITUH JIU- TMHJOB JKEJITKA CMECHIO XJIIOPOPOPM | METAHOJ WU
xjiopodopm : sranosr (2:1)?7 Y kakoro u3 KOMIIOHEHTOB CMECH
HNPOUJICHHBINA NYThH NP pazjieiie- HUM, a 3HauuT Ry, Oyjer meHnIne: y
TOrO, CPOJCTBO KOTOPOTo OOJBITIE K HOJABMXKHOW daze, uUiIm y
KOMIIOHEHTa, CPOJCTBO KOTOPOro OOJBIE K HO- CHTEIIO —
CUJINKAreio?

10. Ilonymaiite, kak B 1porpamme PyMol nokazarb BOJIOPOJIHBIE CBSI3U
BHY- TpHY | [-CIIMpAJIN.

11. B Bame# cmecu ecrb ocharmmmxosud u pocharuamuimTaHOJIAMUH.
Ilo- cne oxpamuBaHMsT KakHMM pPEAr€HTOM Bbl YBHJUTE TOJBKO
dbocharummiaTa- HOJTAMUH?

12. B uém 3ariirouaercst riaBHOE oTinaue QeHOI-XJI0POHOPMHOI0 METOA OT
METOJIa KHUCJIOTHOTO T'HApOJIHM3a?

13. Kakum criocob0oM MOKHO OHPEACIIUTE OCIIKOBYIO IIPUMECH B 00pasIe Hy -
KJICUHOBBIX KUCJIOT?

14. Bel paznesnsiere npu NOMOINH Ielb-QuiIbTpanu OelIKh ¢ MOJIEKYJISIPHON
maccoit 15 u 25 kJla. Kakoii u3 HUX BBIHJET C KOJIOHKH PAHBIINC?

15. KakoB BUJI 3aBUCUMOCTH ONTHUYECKOW TUIOTHOCTH OT KOHIIEHTPAIIHH: JIH-
HEMHasl, KBaJipaTH4HAsI, JorapupMuieckast’?

16. B kakoM wuHTEpBAJIE ONTHYECKOW IUIOTHOCTH BBIINOJIHSIETCS 3aKOH
byrepa—  JlamGepra—bepa B ciyuae Bamero skcrepumeHra?
Ornmyaercst i OH OT HAaKOOJIEE YaCTO HCHOJIB3YEMOIO JranazoHa?

0

CpeacrBa 00yueHHSI H BOCIHTAHHS

B ocHoBe uctionn3oBanus CpeACcTB OOYUEHUST U BOCITUTAHUSI JIEIKAT IPHUO-
PUTETHI HEYKOCHUTEIHLHOIO COOJIIOJEHHST NPABIII TEXHUKU O€30IACHOCTH,
CO- BMECTHOM palborThl Tmieyarora M OO0yYalOIMEerocsi, WHTErPUPOBAHUS
COBpEMEHHBIX GopM O0yYEHHST M KOMIUIEKCHOI'O BO3JICHCTBUSI Ha
KHHECTETUUECKYIO, ay/IU- AIBHYI0O U BHU3YAJbHYK) CHUCTEMBI BOCIIPUSITHUSL.



1. ObopyaoBanue: BeChl, crickrpodoromerp, Y D-nmamma st TCX,
kamepa juist TCX, couproBka, HAOOP JUISI KMMY HOAHAJIU3A.

2. PacxoaHbie MaTepHAJIBI H MOCYAA: MWIMHAPHI 25 MII, IIOMIBI AJIsI TTA-
nerok, ruierku 2 mji, etk 0,1 M, JACIuTEIIbHBIE BOPOHKH, TIPOOUPKU
JIaCTUKOBBIE S0 ML

3. PeaxTusbI: XJIOPOPOPM, HTAHOII, POJIAHIT AMMOHUSL, CyJIb(aTr HATPUS
0O€3BOIHBIN, XJIOPU/T xKeJie3a (6-BOJIHBIN), I'UJIPA3UH COJITHOKUCIIBIN, HUHT U-
nipuH, pochopHoMONIHOAEHOBAS KUCIIOTA, MOJUOAAT HATPHSI, MOJIUOIEHOBO-
KHCIIBIH aMMOHUM, JONENWICYIb(AT HATPHUsL, XJIOPHJ HATPHS, IUTPaT
Harpust, DJITA, uurpar cepedpa, HYKICOTH/BL, a30THAsI KUCIIOTA, cepHasi
KUCJIOTA, CO- JISTHAsI KUCJIOTa, AudECHWIAMUH, JE30Kcupuboza u pubosa,
opiwH (5-METHII- PE3OPIMH), XJIOPHOE KEIIE30.

4. O0BeKT: JPOKIKH.

4.1, HMudopmanus o kpacuressix: https://rulumiprobe.com/protocols

42. PexoMeHJanuu o IpuroToBjicHUu0 OydepHbIXx pacTBOpOB: https://
www.sigmaaldrich.com/life-science/core-bioreagents/biological-buffers/learning-
center/buffer-reference-center html

5. UndopManioHHO-KOMMYHHKATHBHbIE CpeaCTBA:

5.1. KOMILUIEKT HACTOJBHBIX UI'P 110 K ATjacy HOBBIX npodeccuii»: http://
box.atlas100.ru/#tuture

5.2. Buaeconexropwmii:

https://www.youtube.com/watch?v=nQbl3QC4t4Q&index=16&list=PL.F6

TGk
OUjYG79EHvCtOrsWBWM{IRMewR |7

https://www.youtube.com/watch?v=XI6¢eivdt8 Bk&list=PL.F6 TGkOU]YG79

EH
vCtOrsWBWMIRMewRj7&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=F7ZmO53ebWcA&list=PL F6 TGkOU; Y G79
EHvCt9rsWBWMIRMewRj7&1index=18

https://www.youtube.com/watch?v=onogRbU6pQc&list=PLF6TGkOU; Y(G79
EHvCt9rsWBWMI{RMewRj7&index=19
https:// www.youtube.com/watch?v=E1dwk6RVnB4

https://www youtube.com/watch?v=0k6749y7sqE&t=13s
https://www youtube com/watch?v=rIRoulIPFIg&t=18s
: rv=k5 WO
https://www.youtube.com/watch?v=tYjur3DSHYE.
https://www.youtube.com/watch?v=7sm VNdt9bSY
https://foxford.ru/events/2467ref=p308 url




https:// www.youtube.com/watch?v=eb5G2ConR3Y
https:// www.youtube.com/watch?v=GIl.092 Stgumk&t=13
s

https:// www.youtube.com/watch?v=WxvdZCdl oVo&t=2
Os
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5. Xaiic . M. Xpomarorpadus na Oymare / M. M. Xaiic, K. Marek.
— M.: UznarenbCcTBO MHOCTPpAHHOU JHUTeparypnl, 2019.

Humepnem-pecypcut

1. Hayunsiii sxypHan «buoxumusy:

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

2. Caiir biomolecula.ru (Hanpumep, crarbs «JlunwiHeii GyHIAMEHT
JKU3- HU»):

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
h //biomolecula.ru/articles/m -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

http://kpdbio.ru/images/docs/region/Biokhimija.pdf

3. I'ocynapcreennast dapmaxones: PD: dapmakonelnble crarbd IO KOHTPO- JIHO
KauecTBa MpPEHaparoB Ha OCHOBE AaMHUHOKHCIOT, VIJIEBOJIOB, JIMIKJAOB W T. J.
http://pharmacopoecia.ru  (manpumep,  http://pharmacopoeia.ru/ofs-1-2-3-0012-  15-
opredelenie-belka/).

https://postnauka.ru/themes/biohimiya

4. Jlexkiuu 1O aHAJUTUYCCKOM XHUMHM JIOKTOpAa XUM. Hayk, rpodeccopa M. A.
Ipockypuuna: https://spectran.blogspot.ru/p/blog-page 1260 .html
5. DnekrpoHHble KHUTH 10 Teme «buoxmmusy: http:// www.knigafund.ru/

tags/2802




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 294690421595703939189969587970239985033448730174
Bnageney Benoea CeeTnaHa AHaToNbeBHA

OeicTevTened C 27.06.2024 no 27.06.2025



http://www.tcpdf.org

		2025-01-27T09:59:03+0500




