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IHosicHuTeIbHASA 3aIIUCKA

AKTYyaJbHOCTh JAHHOTO Kypca OTpeAessieTcss He0O0X0IMMOCTBIO TOIIEPKKU MPOPHUILHOr0 00pa3oBaHMs,
HaNpPaBJICHHOTO HA MOATOTOBKY OYyAyIIUX MPO(EeCCHOHANOB sl pa3BUTHSI BBICOKOTEXHOJIOT MYHBIX
MIPOM3BOJICTB HA CTHIKE €CTECTBEHHBIX HayK. ColiepkaHue Kypca sIBJISETCSI KOHBEPTEHTHO OPUEHTHPOBAHHBIM
u obecrieunBaeT OPMHUPOBAHNE KOMITETCHIINH, HEOOXOAUMBIX JUIS dKU3HHU U TPYJOBOH JEATEIBHOCTH B 3IOXY
BBICOKOPA3BUTON HAyKU U COBPEMEHHBIX TEXHOJIOTUH.

Kypc npeanasHadeH yqamumcs cTapiieil KOkl €CTeCTBEHHO-HAYYHOT0, TEXHOJIOTHYECKOTO HITH
YHUBEPCAIBHOTO poduiieii 00ydeHHs U MOXKET OBITh KaK 0053aTeIbHBIM Y4€OHBIM IPEAMETOM IO BEIOOPY
y4alerocs U3 KOMIIOHEHTa 00pa30BaTeIbHON OpraHu3auy B BApUAaTUBHOM YacTW y4eOHOTO IUIaHa, TaK U
KYpCOM B paMKax BHEYPOUHOU JEATEIHHOCTH W/WITH JIOTIOJIHUTEILHOTO0 00pa30BaHusl.
YuebHo-MeTOAMYECKOE 00eclIedeHne Kypca.

B cooTBeTCTBUHU C CHCTEMHO-ESITEIHLHOCTHBIM MOIX0/I0M pealln3alus JaHHOH MPOrpaMMBbl TIPEATIOIaraeT
MCTIOJIb30BAHNE COBPEMEHHBIX METOZOB OOYUYEeHHUS U Pa3HOOOpa3HBIX (OPM OpraHU3AINH
00pa30BaTEILHOTO TpoLecca: KPYIJIbI CTOJI, BUEOIEKTOpHiA, OnonH(popmaTnieckast paboTa, CeMUHApHI,
IpaKTHYeCKHe U JabopaTtopHble paboThl, yaeOHOE HCCIeI0BaHNe, CAMOCTOSITENbHAs padoTa ¢
MIEPBOMCTOYHUKAMHU, JICKIHSI, KOHPEPEHIINS U JIP.; BO3MOXHO BBHITIOJHEHNE WHIUBU/IYaTbHBIX UCCIIETOBAHMIMI
Y TIPOEKTOB. JloCcTKeHNe IMIIaHUPYEMBIX PE3yIbTaTOB OLEHUBAETCS KaK «3a4T€HO/HE 3aYTCHOY.

Lean kypca: hopmMupoBaHHe HAyIHOUW KAPTHHBI MUPA; Pa3BUTHE TIO3HABATEIILHBIX HHTEPECOB U
MeTarnpeIMETHBIX KOMIIETEHIINI 00yJaromuXxcs Yepe3 NpakTHIECKYIO I TebHOCTD; paclIupeHue,
yrayOnenue u 000011eHne 3HaHU 0 CTPOEHHUH, CBOMCTBAX M PYHKLIMAX OMOMOJIEKYIT; (popMUpOBaHUE
YCTOMYMBOTO MHTEpEca K Mpo(eCCHOHATLHON JAEATEIFHOCTH B 00J1aCTH €CTECTBEHHBIX HAYK.

3anayu Kkypca:

— M3YYUTh OCOOCHHOCTH CTPOCHUSI, CBOMCTBA U QYHKITUH OMOMOJIEKYJI (YTIIEBOIOB, JIUTHIOB, OSIIKOB,
HYKJIEMHOBBIX KUCIIOT), BXOJISIIIMX B COCTaB )KMBOTO OPraHU3Ma;

— chopMHpoBaTh y 00yJarONUXCsl MPEACTaBICHUST 00 OCHOBHBIX METOAX UCCIIEAOBAHUS B OMOXHMHUU;
— MMO3HAKOMUTh 00yJaromuxcsi ¢ OnoMHGOPMaTHKOIM;

— o0ecrneuynTs pa3BUTHE SKCIIEPUMEHTAIbHBIX YMEHUN U HABBIKOB B COOTBETCTBUU C TPEOOBAHUAMU
IIPABUJI TEXHUKH O€3011aCHOCTH;

— paccMOTpeTh 001aCTH IPUMEHEHUS COBPEMEHHON OMOXUMHHY B (DyHIAMEHTAIbHBIX, MEAULIMHCKUX U
(bapMaeBTUUECKUX HCCIIEIOBaHUSAX;

— copmMHpoBaTh y 00y4aromuXxcs KOMIETEHIIUH U1 IPO(PECCHOHATIBHOTO CaMOOIIPEAETICHHS B PAMKaX
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IIUKJIA, pa3BUBAaTh MOTHBALIMIO K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCIIEHUTHOM MPO(eCCHOHAIBHOM NeITeNbHOCTH;

— PacKpBITh POJIb OMOXUMUU KaK 0a30BOTO U MPUOPUTETHOI'O HANPABJICHUS HAYYHO-TEXHUYECKOTO
porpecca.

OO0mast xapakTepucTHKa Kypca. JlaHHbIH Kypc cOIep)KaTesIbHO CBA3aH C KypcaMu XHMMH, OMOJIOTHUH,
UHGOPMATUKH, T. €. HOCUT MHTErPUPOBAHHBINA XapaKTep U CIOCOOCTBYET pa3BUTHIO €CTECTBEHHO-
Hay4HOT'0 MMPOBO33peHMs yyaluxcs. B yueOHOM 1u1aHe 31eKTUBHBIN Kypc «XUMHUS B TEHHOM U KIIETOYHOU
MH)XEHEPUN» SBIISETCS. 4acThlO MpeaAMeTHOM obnactu «EcTecTBeHHO-Hay4HbIe TpeaMeTh». Marepuan
noco6us o0ecreynBaeT 3HaKOMCTBO C COBPEMEHHBIMU (DyHAaMEHTAIbHBIMU U IPUKJIAHBIMU
UCCIIeIOBAaHUAMHU B 001aCTH OMOXUMHUH; (OPMHUPOBAHUE Y 00YUAIOLIUXCSI KOHBEPIEHTHOTO MBILUICHHS;
yriyoiaeHue 1 00001eHre 3HaHUH HIKOJIbHUKOB O BHICOKOMOJIEKYIISIPHBIX BELIECTBAX, METOJAX UX U3YUEHUS;
pacKphITHE IPUHIMIIOB PYHKIIMOHUPOBAHMSI AKHUBBIX CUCTEM; 3HAKOMCTBO C UCTOpUEH pa3BUTHUS
€CTECTBO3HAHUS U COBPEMEHHBIMH pa3pabOTKaMH yUEHBIX; BOCIUTAHHE OEPEKHOTO OTHOILIEHHS K KUBOU
npupojie, GopMUpOBaHUE KYJIbTYPbI IUTAHUS; 00yUYeHHE apryMEHTHPOBAHHOMY BEJICHHUIO TUCKYCCHUHU;
KeJlaHHe 3aHUMAaTbCs HayYHO-TIPAKTHUECKOM JeITeIbHOCTHIO.

ITocobue coaep>XUT METOINYECKHE KOMMEHTApUH 110 OpraHu3alyy 3aHATUH (0COOEHHOCTH, CTPYKTYPa,
coJiepKaHue, BUJIbI AeATeIbHOCTH, GOPMBI OpraHU3alluy 3aHiATUH U T. 1.). Ha 3aHaTuax ywamumecs
Pa3BUBAIOT AHAIUTHUYECKUE CIIOCOOHOCTH TMpPH MPOBEICHUM IPaKTHYECKHX paldoT, ycTaHAaBJIMBAIOT
MIPUYMHHO-CIIEICTBEHHbIE CBS3H IPU U3YYEHUH METO0B OMOXMMUHM, Y3HAIOT O BOSMOXKHOCTSAX UX
NPUMEHEHHsI B MEIUIIMHE, O KOHTPOJIe KauecTBa B (hapMaIleBTUUECKON U MUIIEBON MPOMBIIIUIEHHOCTH.
OcHoBHbBIC HIEH Kypca:

— €IMHCTBO MaTepHAILHOTO MHPA;

— BHYTPU- U MEXIPEAMETHAsI MHTET pallks;

— B3aMMOCBS3b HAYKH U IPAKTUKH;

— B3aMMOCBS3b YEJIOBEKa U OKPYKAIOIIEH CpeIbl.



KiroueBble NPpUHIMIIBI OPraHU3ALMM 3AHATHIA:

— MEXAUCLUIIIIMHAPHBIN CHHTE3 ECTECTBEHHO-HAYYHOTO 3HAHHUS;

— OpHUEHTAIHs YueOHOH IeATETbHOCTH Ha UCCIIeI0BATEIbCKYIO M KOHCTPYKTHBHYIO;

— pa3BUTHE KOMMYHUKATUBHBIX HaBBIKOB;

— oOy4yeHne pa3TUYHbIM BUJAM JCATEIbHOCTH;

— MOMOJIHEHHE HapeAMEeTHBIX 3Hanui yepe3 HBUK-texHonoruu (HaHo-, OMOTEXHOJIOTHH,
nH(OpPMAIMOHHbIE, KOTHUTUBHBIE TEXHOJIOTHH);

— BeJyIlasi pOJib CAMOOPTraHU3aLUH B IIpoIiecce 00yUEeHHUS.

®dopMaMH KOHTPOJIA HAJ YCBOCHHEM MAaTepHajla MOIYT CIY)KUTb OTYETHI IO IPAKTUUECKUM
paboTaM, CaMOCTOSITENTbHBIE TBOPUECKHE PAOOTHI, TECTI, UTOTOBBIE Y4EOHO-UCCIEIOBATEIBCKUE TPOCKTHI.
HtoroBoe 3aHATHE MPOXOIUT B BUJE HAYYHO-TIPAKTUIECKON KOH(EPEHIIMU UK KPYTIJIOTO CTOJIA, T/Ie
3aCIyHIIMBAIOTCS JOKIIAJbl YYaAIIMXCs 110 BHIOPAHHOM TeMe HCCie0BaHUs, KOTOPbIE MOTYT OBITh
npeacTaBieHsl B popMe pedepara uiam oT4ETa MO HCCIIEAOBATENBCKON padoTe.

[Iporpamma coctaBieHa B COOTBETCTBUHU C JIEUCTBYIOIIUM 3aKOHOAATEIHCTBOM PD.

IInanupyemMble pe3yJibTaThl 0CBOCHHS Kypca

B pe3ynbraTe u3ydeHus 3JeKTUBHOIO Kypca Ha YpOBHE Cpe/IHero o01ero oopa3zoBanus y yyamuxcs OyayT
c(OpMHUPOBaHBI CIIEIYIOLINE IPEIMETHbIE Pe3ybTATHI.

Yuawuiica nayyumes:

— pacKpeIBaTh Ha MpUMepax poJsib OMOXUMUH B (GOPMUPOBAHMM COBPEMEHHOW HAyYHOU KapTHUHBI MUpa U
B NIPAKTUYECKOMN JESITEIbHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha MPUMEpax B3aUMOCBSI3b MKy OMOXUMUEH U JPYrMMH €CTECTBEHHBIMU
HayKaMu;

— COCTaBJIATh MOJIEKYJIPHBIE U CTPYKTYpPHBIE (POPMYIIbI OPraHMUECKUX BEIIECTB KaK HOCUTENEH
nH(OpMAIIUK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAIC)KHOCTHU K OINpeIeIEHHOMY Kiaccy

COCIUHEHUH;



— XapaKTepU30BaTh OPraHMYECKHE BEILIECTBA 110 COCTaBy, CTPOEHUIO M CBOICTBAM, yCTaHABIMBAaTh
IIPUYMHHO-CIIEACTBEHHBIE CBSI3U MEX/ly JaHHBIMU XapaKTEPUCTUKAMU BEILIECTB;

— 000CHOBBIBATh NMPAKTHYECKOE UCTIOIb30BAHNE OPIraHNYECKHUX BEIECTB M UX PEAKLUi B
IIPOMBIIIJIEHHOCTH U OBITY;

— WCIOJIb30BaTh 3HAHHUS O COCTABE, CTPOCHUH U XUMHUYECKUX CBOWCTBaX OEJIKOB, JIMIUAOB, YTIEBOOB
1 HYKJIEMHOBBIX KUCJIOT AJIsl IPUMEHEHUS B HAYYHOM U IPAKTUUECKOM eATEIbHOCTH;

— HCII0JIb30BATh HA MPAKTHUKE PA3INYHbIE METObl OMOXUMHH — SKCTPAKIUIO HYKIIEMHOBBIX KHCJIOT
3 OHOJOTMYECKHX OOBEKTOB, CrHeKTpodoToMeTpuio B YD-BHIUMON 00JIACTH, TOHKOCIOWHYIO
xpomaTtorpaduro;

BBINIOJIHATh XUMHUYECKUI KCIIEPUMEHT B COOTBETCTBUH C IIPAaBUIAMU U ITpUEMaMK 0e3011acHON paboOThI €
XMMHMUYECKUMH BELIECTBAMH U JJAOOPaTOPHBIM 000pY/I0BAaHUEM:

. IO MOJYYEHHUI0 00pa3iia HyKJIIEMHOBBIX KHCIIOT KJIETOK JIyKa, HYKJI€ONPOTEHHA JPOXIKEH, JIUITUIHON
(bpakiuy xenTKa KypuHOro sila;

. 10 pa3JIeIeHUI0 OMOMOJIEKYJT;

. IO MPOBEACHUIO KaU€CTBEHHBIX pEeaKlUii Ha HAJIMYKME B HYKIEMHOBBIX KHC- JIOTaX OCTaTKOB
IIYpPUHOBBIX OCHOBaHMH, puO03bl/1€30KCUPH003bl, POCPOPHON KUCTIOTHI;

. 10 MPOBEACHUIO KOJMYECTBEHHOTO aHann3a (GocaTuIniIXoJInHa;

. 10 MTPOBEJICHNIO KaYECTBEHHBIX U KOJMYECTBEHHBIX PEaKIMi Ha OENKH U aMUHOKHUCIIOTHI;

— BJIQJIeTh NIPaBWIIaMH U IpuéMaMu 6€30MacHOM paboThl ¢ XUMHUUECKUMH BELIECTBAMU U J1a00OpaTOPHBIM
000pyI0BaHUEM;

— BJIaJIETh METOJIaMH KOMIIBIOTEPHON BU3yaIU3allMi OMOMOJIEKYI ¢ UCIIOIb30BAHUEM NTPOIPAMMBbI
PyMol;

— CTPOUTH MOJIENIU O€JIKOB C MOMOUIbIO0 METO/1a TOMOJIOTHYHOTO MOAETHPOBAHHUS;

— KPUTHUYECKH OLIEHUBATh U HHTEPIPETUPOBATD C TOYKU 3PEHMS €CTECTBEH- HO-HAYYHON KOPPEKTHOCTH
XUMUYECKYI0 HH()OPMALIUIO, COAEPIKAILYIOCS B COOOIIEHUAX CPEACTB MAacCOBOM MHpOpMaLuu, pecypcax
WuTepHera, Hayu- HO-TIOMYJSPHBIX CTaThsX, B LIEJSIX BBIABICHHS OIIMOOYHBIX CYKJICHUN U (POPMUPOBAHUS
COOCTBEHHOM MO3ULNH;

— IPEJCTABIATH IIyTH PELICHUs IT00aTbHBIX POOJIEM, CTOSIIUX Iepel YeTI0BEUECTBOM, U
NIEPCIIEKTUBHBIX HAIPABICHUM PAa3BUTHS XMMHUYECKUX TEXHOJIOTHH.

Yuawuiics nonyuum 603m0dcHOCMb HAYYUMbCA.

— WUTIOCTPUPOBATh HA IIpUMepax CTAHOBJICHUE U HBOJIOLMIO OMOXMMHUHU KaK HAYKH HA Pa3InYHbIX
UCTOPUYECKHUX dTaNax €€ pa3BUTHS,

— HCIOJIb30BaTh METO/Ibl HAYYHOT'O TIO3HAHUS MTPH PEIICHUHN yueOHO-MCCIe0BATENbCKHX 3a/1a4 10
M3YyUYEHHIO CBOMCTB, CIOCOOOB MOIYYEHHS U PACTIO3HABAHUS OPTaHUYECKUX BEIIECTB;

— yCTaHaBJIMBATh B3aUMOCBS3H MEXY (GakTaMU U TEOpUeH, IPUYMHOMN U CIIEACTBUEM IIPU aHAIIU3e

HpO6JICMHLIX chyauHﬁ 1 000CHOBAaHHH IMPUHHUMACMBIX peHleHI/Iﬁ Ha OCHOBC XMMHNYCCKHUX 3HaHPII>i;



— (I)OpMyJ’II/IpOBaTB HCJIb UCCIICAOBAHMS, BBIABUI'ATh U IIPOBCPATH SKCIICPUMCHTAJILHO TUIIOTEC3bI O
XUMHUYECKHUX CBOMCTBAX BCIUICCTB HA OCHOBC UX COCTaBa U CTPOCHUA, UX CHOCO6HOCTI/I BCTYIIaTh B
XMMUYECKUE PEAKLIUH, O XapaKTepe U IMPOJYKTaxX pa3IMUYHbIX XMMUYECKUX PEaKIUH;

— CaMOCTOATCIIbHO IIJIAHUPOBATh U ITPOBOAUTH XUMHUYCCKUC SKCIICPUMCHTHI C CO6JIIOIICHI/I€M ImpaBuJI
0e30MmacHO# paboTHI ¢ BelleCTBaMH U J1a00PaTOPHBIM 000y I0BaHUEM;

— OCYIIECTBIISITH IIOUCK XUMHUUECKOH HH(OpMAIMU TI0 Ha3BAaHHUAM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIeCTB;

— BJIAZICTDH IIpaBUJIaMU 0e30macHoro 06paIIICHI/I$I C CAKHMMH, TOPIOYUMHU U TOKCUYIHBIMU BCIICCTBAMH,
CpeacTBaMu OBITOBOW XUMUU;

— HHTCPHIPECTUPOBATE AAHHBIC O COCTABC U CTPOCHWHU BEIICCTB, IMOJTYUCHHBIC C IOMOIIBIO COBPEMECHHBIX
OMOXMMHUYECKUX METO/OB,

— XapaKTCpru30oBaThb POJIb OEJIKOB U HYKJIICMHOBBIX KHUCJIOT KaK BOXHENIINX OMOJIOTMUYECKA aKTUBHBIX

BCIICCTB.

Conep:xanue Kypca

Paznen 1. BBenenue B Ouoxumuio (S 4)

Texnuka 6€30MacCHOCTH MpU padboTe B XUMUYECKOH 1abopaTopuu. Mctopus onoxumun. [Ipenmer 6noxumMun.
CtpykTypa v PyHKIIMH OMOMOJIEKYIL.

Pasznen 2. Meroabl BbliesieHUs1 0MOMoJIeKYJI (6 1)

3nakomctBO ¢ Metonamu: «llonyyenue JJHK u3 kierok nykay, «Ilomydenue npenapara HyKJI€HHOBBIX
KHUCJIOT U3 JIPOAOKEH U MCCleJOBAaHUE HYKIIEOIIPOTEMHOBY, « IKCTPAKIUS JIUIUIHON (PpaKIUU U3 KEJTKa
KYPHUHOTO SIALIAY.

Pa3znen 3. Meroabl pa3aesienusi 0uomoJiexyJa (6 4)

TeopeTnueckre 0CHOBbI OMOXUMUYECKUX METOJIOB pa3/IeeHUst OMOMOJIEKYII.

Ipaxmuueckue pabomoi:
L «[enp-hunpTpanoHHOe pa3aeacHue OMOMOJIEKYI».
2. «ToHkocnoitHas xpoMatorpadus TUITUAOBY.

«U nentudukanus GyHKINOHATBHBIX TPYII PA3IMYHBIMUA ar€HTaMI.

Pa3pnen 4. KayecTBeHHBIH U KOJIMYEeCTBEHHbIH aHaan3 OuomosiexyJa (11 1)

IIpaxmuueckue pabomvl aHATUTUYECKOTO XapakTepa:

2. «KonuuectBenHnsblil ananu3 pocdarununxonnna. OnpeaeneHue TMOUAHOTO ¢hocdopa ¢ MOMOIIBI0
dbeppoTronnanata aMmmoHus (Meroa Ctroapra)y.

3. «KauecTBeHHBIE peaKkIy Ha HATMYKME TyPUHOBBIX OCHOBAHHNA U OCTATKOB (hOCPOPHON KHCIOTHI B
coctase JIHK».

4. «OnpeneneHne NeHTO03 B COCTaBE HYKIEMHOBBIX KUCIOTY», «KauecTBEeHHBIN U KOJTMYECTBEHHBIN aHAIIN3
HaIn4uus OEKOB U aMUHOKHCIIOTY.

Pa3nen 5. KomnbrorepHoe Moe/iMpoBaHie U BU3YaTH3alUsl CTPYKTYPbI OHOMOJIEKYJT (5 1)
BosmoxHoctu porpammel PyMol amst Bu3yanuszanuu npoCcTpaHCTBEHHON CTPYKTYPBl OMOMOJIEKY,
KOMITBIOTEPHOE MOICTTUPOBAHUE MPOCTPAHCTBEHHON CTPYKTYPHI OEIKOB ¢ MOMOIIBI0 Tiporpammbl Modeller.
Pa3nen 6. Utorosoe 3ansatue (1 1)

3HAKOMCTBO C «ATJIaCOM HOBBIX Mpodeccuii», MepCreKTUBLI U3YUCHHS] HAYKA OMOXUMUU U
podeccHoHAILHOTO caMooTpeeNieHus (B popMaTe Kpyrioro CToja Uil YpoKa-JIUCKYCCUN).

TemaTuveckoe IaHMPOBaAHUE



Kypc pazoenen na 2 200a uzyuenus, 17 uacos 6o emopom nonyeoouu 10 knacca u 17 yacos 6 nepgom
noayeoouu 11 knacca. Umozo 34 uaca.



Koanue

Tema OcHoBHOE coiep:xaHue CTBO
4acoB
10 kiacce
Pa3nen 1. Beegenne B Ouoxummuio (5 4)

BBenenue 1
[Ipenmer 6GMOXUMUM. [Ipenmer 6uoxumun. Vctopust bnoxumun 1
Ucrtopust bnoxumun
Crpykrypa u QyHKIUU @D yYHKINOHAJIBHBIE TPYIIIBI OPraHUYECKUX MOJIEKYJI. 1
OMOMOJIEKYI benku n amuHOKHCIOTHL. MOHO- U MOJIMCaXapy/Ibl.

HyxnennoBsie kucnoTsl. PaboTa ¢ 1ONOJHATETEHBIMU

UCTOYHUKAMU — COCTaBJIEHHE KPATKOTO CIOBaps

TEPMHUHOB.

OO6cyxenne GyHKIIMH OHOMOJIEKYIT
OKCIEPUMEHT: OO6cyx1eHne HayqHOTro dKCIIepUMeHTa Kak ogHoro u3 | 1
IJIaHUPOBAHUE, WHCTPYMEHTOB Hay4yHOTO norcka. CocTaBiieHHE TUIaHa
BBITIOJTHEHUE U SKCIIEPUMEHTAJIbHOM NiesiTenibHOCTH. Pa3paboTka
Mpe/iCTaBIeHHE (bopMbI OTUETHOI TOKYMEHTAIIMH TI0 Pe3yIbTaTaM
pe3yIbTaToB skcriepuMenTa. OOCyXIeHUE SKOJIOTUYECKUX

ACTMEeKTOB MPAKTUYECKUX 3aHATUMN, OTIpeieTICHIE

METOJIOB YTHJIU3AIMH MTOOOYHBIX MMPOJAYKTOB PEAKLIUM.

Br16op Tem mis murepaTypHOTO 0030pa
[IpaBuna TeXHUKH [IpaBuna TexHukKu O€30MacCHOCTH TpU padoTe B 1
0€30TMacCHOCTH XUMHUYECKOH abopaTopuu

Pa3nen 2. MeTtoabl BbljiejieHHs1 0MoMoJieKy (6 4)

[Tonyuenune IHK u3 [ToBTOpEHME 3HAHUI O CTPYKTYpE U PYHKIUAX 1
KJIETOK JIyKa HykJenHoBbIX KucnoT JIHK u PHK B xuBbix

opranu3max (coobwenus yuaumuxcs).

OO6cyx1eHre TeoOpeTHIECKUX OCHOB METO/1a

9KCTPAKINHN HYKJICMHOBBIX KUCJIOT U3 OUOJIOTHYECKUX

00OBEKTOB.

[TpaBuna TexHuku 0€30MaCHOCTU

[ToaroToBka XMMUYECKON MOCYABI U 000OPYIOBAHUSI. 1

[Ipurotosnenue peakruna (0ydep s
TOMOTEHH3AI1H).

OxnaxkaeHue XuMHUYECKOM MOCy bl U PeaKTUBA.
I'omorenusanus oOpasua, nodasienue Oydepa s
roMoreHu3anuu K oopasiyy. MHkyOarust romoreHara
u ero ¢punbrpanus. Ocaxnaenue IHK. [lonsenenue
UTOTOB IIPAaKTUKyMa




Brigenenne
HyK.HeI/IHOBBIX KHCJIOT U3
JIPOXOKEN U
HCCIIEIOBAHHE
HYKJICOIIPOTEHHOB

Nzyuenne ocoOGeHHOCTEN CTPOCHUS U
¢ynkunonupoBanus mwiazmuanoi JJHK B
OaKTepuaTbHBIX KJIETKAX.

[IpaBuna TexHuku 6€30MaCHOCTH.

[ToaroroBka XMMHUECKON NOCYIbI U 000PYAOBAHUS
JUISL DKCTPAKIMHA HYKIEWHOBBIX KHCJIOT U3 JPOKKEH.
COopka yCTaHOBKH ISl SKCIIEPUMEHTA!
NPUCOETMHEHNE 0OPATHOTO XOJIOIMIBHUKA U JUIMHHON
CTEKJITHHOM TPyOKH K KOJIOe.

[IpuroroBiieHNE PEaKTUBOB

[Tonydenne HyKJIICOTPOTEUHA U3 TICKAPCKHUX JPOKIKEH:
BHECEHUE B KOJOY HABECKH JPONOKEH, IKCTPAKIIHS
HYKJIEOTIPOTENHA KUIISTYEHUEM IPOXKIKEN B KUCIIOTE.
OxnaxxaeHue HyKJIeonpoTenHa U J0BeIeHHE 00bEMa
pacTBopa 710 KCXOJHOTO 00bEMa peaKIIMOHHON CMECH.
OunbTparus HykieonporenHa. [loarortoBka ero
AJINKBOT IJIs1 aHAJIN3a COCTaBHBIX KOMIIOHCHTOB
HYKJIICHMHOBBIX KHUCJIOT B CIICAYIOMIUX IMMPAKTHUKYMax

10

11

DKCTpaKIus JTUUIHON
(dbpakuum U3 KeNTKa
KYpPHUHOTO SIHIa

O3HakoMJIeHHE ¢ TPaBUJIaMU TEXHUKU O€30MacHOCTH.
[ToaroroBka mocybl, B3BEIIMBAHKE MTPOOUPOK,
Hymepanus. [lepeHoc xenTka B YMCTYIO0 IPOOUPKY,
B3BCIIIMBAHUC, HO6aBJ'IeHI/Ie OPraHN4YCCKUuX
pacTBOpuUTENEH, aKTUBHOE NEPEMEIINBAHNE,
OTCTauBaHUE.

[Tepenoc oprann4eckoit ppakIiuy B YUCTYIO
B3BElICHHYI0 MpoOupKy. [loBTOp nenenus ans
BTOpOi npobupku. [loMemnenue moa Tary st
IPOCYLIMBAHUS OT PACTBOPUTENIEH

B3BemmBanue cyxoro JIMIHUIHOTO 3KCTpakTa. Pacuér
CPEIHEr0 U3 JBYX OIBITOB, PACYET MPOLIEHTOB OT
UCXOJHOU MacChl )KeJTKa.

OdopmiieHue pe3ynbTaToB

Paznen 3

MeToabl pa3aenenusi 6MomMoJieky. (6 1)

12

13

Paznenenune Gmomosnexyn
METOJIOM T€JIb-
(dbunpTpanuu

TeopeTndeckre 0CHOBBI HCIIOIb30BAHMS IPUHITUIIA
refib-(hUabTpaluy Ipy pa3faeaeHu OHOMOJICKYI

[IpoBenenue sxcnepuMenToB. OTaeneHme
HU3KOMOJICKYJISIPHOTO KPACUTEIISI OT OKPAIIIEHHOTO
6enka. OdopmiieHue pe3ynbTaToB

14

15

TonkocolHas
xpomarorpadus
JIATIHIOB.
WNnentuduxarnms
(YHKIIMOHATBHBIX TPYIT

O3HaKOMJICHHE C IpaBUJIaMU TCXHHUKHU 0€3011aCHOCTH.
IToaroroBka MOCYyIbI.

HpI/IrOTOBHeHI/Ie MO ABM>KHOM (ba351, 3allOJITHCHUC
KaMCpBhI. IToaroroBka HpO6I>I N3 OKCTPAKTa JIUIIUJIO0B
KCITKa

Hanecenue npoOsl. BeicymiBanue miacTHHBIL.
[IposiBiienue o Y d-nammnoi B TEMHOM
KoXyxe/momenienuu. [IposiBeHre pa3HbIX MIIACTUHOK
yKa3aHHbIMH peareHTamu. OOCyXJieHne U
odopMIIeHHE Pe3yIbTaTOB




16

Wnentudukanms GyHKIMOHAIBHBIX TPYIIIT
pa3IMYHBIMU areHTaMHu

17

Hrorosoe 3angarue

11 kiaacce

Pasnen 4. KayecTBeHHBI U KOJIMYeCTBEHHBbIH aHaau3 ouomoJiexkya (11 u)

Onpenenenue
KOHICHTpalluH
dbocdharuaunxonuHa.
Merton Ctroapta

O3HakoMJIEHUE C MPABIIIAMH TEXHUKH 0€30MaCHOCTH.
[ToaroToBka nocysl.

[IpuroToBiienue pactBopa heppoTHOIIMAHATA
ammonwsl. [ToaroroBka mpo0 s aHaM3a:
pPacTBOpPEHUE HABECKHU STMYHOTO IKCTPAKTA B
xnopodopme. [Ipurorosnenue pazdoaBiIeHHOTO
pacTBopa.

[Tepenoc depporrornmanara, xaopodopma 1 aATUKBOT
JTUTTHUJIOB.

[IpuroroBiieHre KOHTPOIHLHOTO 00Opa3na: Tpu
poOupKHU GeppoTHOIIaHATa AMMOHHUS U YHCTOTO
xjopodopma

[Iponomxenne moAroTOBKM Mpo0: MHTEHCUBHOE
nepemennBanue ¢a3, oT00p HIKHENH OpraHuyecKoi
¢a3bl B UuCTHIE TPOOUPKU C TPOOKaAMHU.

Amnanu3 00pa3ioB Ha criektpodoTomerpe. Pacuér
coaepxanus GocharuaunxoauHa B mpoode.
OO6cyxenne pe3ynbpTaToB. [lonBeneHne nToros
MPAKTHYECKOTO 3aHATUS

KauecTBeHHBIE peakinin
Ha IypUHOBbIE
OCHOBAHUS U OCTaTKU

(dhochopHOI KUCITOTHI B
JTHK

N3yuenne nponeccon perukanuu JJHK B xuBbIx
opranu3Max (Ha mpumepe reHOMHOM U TIa3MUAHOMN
JIHK). ®epMenThI, ydacTBYIOIIKE B ITPOIIECcCcax
perTMKauy (JIOKIabl yIaIIuXcs).

W3ydenue npaBuil TEXHUKH O€30MaCHOCTH.
[ToaroToBKa XMMHUYECKOH MOCYIBI U 000PYAOBAHUS
(Beckl, mImarTenu, KajabKa, MBI, TEPMOYCTONYMBAs
CTEKJISIHHASI TIOCY/Ia JUIsl IPUTOTOBJICHHUS
MOJIHOIEHOBOKHCIIOTO PeakTHBa (K0j0a WM CTaKaH),
npOOUPKH U MUTIETKH, JAKMyCcOBasi Oymara, IinTKa U
KacTproJisi (U1 CO3/1aHMsl BOJSHOM OaHM), XOJIOIHAs
BO/JIA).

[Ipurotosnenue peaktuBoB (10%-HbIN pacTBOP
NaOH, 1%-ns1it pactBop AgNO3, MonO1eHOBBIM
pPEaKTHB) ¥ BOJSHON OaHU

[IpoBeneHne KauecTBEHHbBIX PeaKLUil Ha coJepKaHue
yPUHOBBIX OCHOBAaHUH U 0CTAaTKOB (pochopHOit
KUCIIOTHI.

[TonBeneHne UTOroB MPAKTUUECKOTO 3aHATHS.
Odopmienue 1a00paTopHO pabOTHI




Ornpesenenue MeHTo3 B
COCTaBC HYKJICMHOBBIX
KHCTIOT

[ToaroToBka XMMU4ECKON NOCYAbI U 00OPYIOBAHUS.
[IpuroroBiienue peaktuBoB: 1%-HbIN pacTBOP
nuQeHnIaMruHa, OPIUHOBBIM PEaKkTUB,

10%-usb1it pacTBOp XJ0pHOTO *Xeneza FeCl3,
KoHIeHTpupoBaHHas 30%-nas consnas kucinora HCI,
BOJIHBIC PACTBOPHI OTJCIBHBIX IEHTO3 PHUOO3HI U
JI€30KCUPHOO03HI.

IToxaroroBka BoAAHOM OaHU.

[IpoBeneHne KaueCTBEHHBIX PEAKIIMI Ha COJEPIKAHKE
OCTaTKOB pUO03bI U 1€30KCUPHUOO03bI B
HYKJIEOTIPOTENHE APOAKEN U B paCTBOPaxX OTAEIIBHBIX
IIEHTO3.

[lonBeneHre NTOrOB MPAKTHYECKOIO 3aHATUS

10

11

KauecTBeHHBII 1
KOJIMYECTBEHHBIN aHAIN3
O€EJIKOB

[ToaroToBKa K SKCIIEpUMEHTAIBLHOMN padoTe.
OO6cyx1eHne KayeCTBEHHBIX peakluii Ha OeIKu U
AMHHOKHCIIOTHI

[IpoBeneHne kayeCcTBEHHbBIX peakIiii Ha OeNKu:
OMypETOBOM peaKIMy Ha CoJiepKaHue Oenka B
TUAPOJIN3ATE JAPOXKIKEH, TOTYyIEeHHOM paHee.
[IpoBenenne HUHTMAPUHOBOM peakuuu. M3ydueHue
CIEKTPO(HOTOMETPUIECKOTO METO 1A OOHAPYKEHHUSI
6enka u metona bpendopna

[IpoBenenue nepBoro 3tarna UMMyHoaHanu3a. Padota
¢ nmutepatypou. [IpocmoTtp BUACO

3aBepiieHre paboThl ¢ HAOOPOM MO0 UMMYHOAHAITH3Y.
OueHka pesyabTara

Pasznen 5. KomnbroTepHoe Moae/JIMpoOBaHHue U BU3YAJIU3alMs CTPYKTYPbI OMoMouieKyJ (5 1)

12

13

PyMol — mpo- rpamma
IS BU3yaTH3alliH
MPOCTPAHCTBEHHOM
CTPYKTYPBI GHOMOJIEKYIT

3HaKOMCTBO C YPOBHSIMH CTPYKTYPHO# Opra-HH3aluu
o6uomouiekyn u PDB-6ankom. 3Ha- KOMCTBO C
uHTepdeiicom monpzoBarens PyMol u
BO3MOIKHOCTSIMH BH3YaJIM3aIHH YJIEMEHTOB

CTPYKTYpHI OeJika Ha MpUMEpPe KaJTMeBOTo KaHala
(PDB ID: 1BLS8)

Busyanu3zanus cTpyKTypsl reMorjao0uHa, THMUHA,
antutena (PDB ID: 1HHB, 3B43, 1LIGT
COOTBETCTBEHHO). PaboTa ¢ KoMaHIHOM CTPOKOM
PyMol. Busyanu3saiust CTpyKTypbl HYKJICOCOMBI,
1-PHK, IHK (PDB ID: 5CPI, 5L40, 1BNA

COOTBETCTBEHHO)

14

CamocTosTenbHbIN MOUCK OSKOBBIX CTPYKTYp Ha
caiitax https://www.rcsb.org/, http://pdb101.rcsb.org/,
ux Bu3yanusaius B PyMol

15

Modeller — mporpamma
7151 KOMITBEOTEPHOTO
MOJICTTUPOBAHUSI
POCTPAHCTBEHHOM
CTPYKTYpBI OCIIKOB

Teopernueckast IOArOTOBKA, 3HAKOMCTBO ¢ METOJOM
TOMOJIOTUYHOTO MozenupoBanus. [loaroroska
CKpuITOB. MoaenupoBaHue Ha MOArOTOBIEHHBIX
3apaHee (¢aiiax ¢ aMUHO- KHCIOTHON
M0CJIeIOBATEIbHOCTBIO U CTPYKTYPOM-1I1a0JIOHOM.



http://www.rcsb.org/
http://pdb101.rcsb.org/

16

AHanu3 TOJY4EHHON CTPYKTYpbl B CpPaBHEHUHM C
mrabaouom B PyMol

3HaKOMCTBO C CEpBHCAaMU MOJAEIMPOBAHUS OHJIAIH, a
Taroke 0azamu JaHHBIX http://www. uniprot.org/ u
https://swissmodel.expasy.org/ [Touck u u3y4enue
POCTPAHCTBEHHBIX MOJIe- JIeH OEeITKOB 110
cOoOCTBEHHOMY BbIOODY

Pa3znea 6. UTorosoe 3aus

Tue (1 4)

17

[Ipodeccus GHOXUMUK

Pabora ¢ anbManaxoM «ATac HOBBIX ITpodeccuiiy.
[lepcniekTHBBI U3y4YeHUS HAYKH OMOXUMHUU U
npodeccuoHansHOrO camoonpeaeneHus (B popmare
KPYIJIOro CTOJIa UM YPOKa-JUCKYCCHH)

Hroro

34



http://www/

Onenka 10CcTHKeHHS IJIAHUPYEMBbIX Pe3y/JIbTaTOB YCBOCHUs Kypca (mpumep)

L. KaknMu ObIBAIOT THUIIBI @30 TUCTHIX OCHOBAHHM, BXOASIIUX B COCTaB HYKJIEMHOBBIX KHUCIIOT, H
KaKoOBO HMX CTpOeHHe?

2. Onumure ycaoBus ONpeneiIeHHs] IyPUHOBBIX U TUPUMUIMHOBBIX OCHOBaHHUI B COCTaBe
HYKJIEHHOBBIX KHCJOT.

3. OnumuTe CTPOCHUE U Pa3INYNe MOJIEKYI PHOO3BI U 1€30KCUPHUO03bI B IMKIMUECKOH (hopme.
4. C nomouIpI0 KakuX peakluid (KpaTKO OMMILUTE) MOKHO OIPEAEIUTbh Haiauuue puOo3bl U
Ne30Kcupr003bl B 00pasiiax HyKJIeHMHOBBIX KHUCI0T? EcTh u cpenn HuX cnenuuyHble peakiun?

5. [To xakoMy anropuTMy CTPOUTCS MOJIEIb MPOCTPAHCTBEHHON CTPYKTYpPBI Oeika pu
TOMOJIOTMYHOM MOJEITUPOBAHNN?

6. [lepeuncnure 0CHOBHBIE 3TaNbI JH000r0 MeTo1a noixydeHuss reHomHoi JIHK u3 sxuBoro

00BbeKTa M OOBSICHUTE CYTh KaXKJIOTO JTara.

7. Urto nmpencTaBisitoT coO00oi Hykiea3bl W KaKUX TUIIOB OHU ObIBAIOT?
8. HazoBurte ocHOBHOM KOMIIOHEHT (POCHOIUIUIOB IUYHOTO KENTKA.
0. ['me Gynet HaxoAUTHCS TIEIEBOM MPOAYKT — Ha HHTEp(da3ze (MoBEepXHOCTH pazzaena $ha3) wim

B pacTBope (oprannueckasi ¢aza) Mpu SKCTPAKIIUU JTUTTHIOB KEJITKA CMEChIO XJI0p0o(hOopM: METaHO
uu xsopodopm : 3taron (2:1)? YV kakoro U3 KOMIOHEHTOB CMECH MPOHACHHBINA MTyTh MPH
pasneneHuu, a 3Ha4uT Ry, OyaeT MEeHbIIE: y TOTO, CPOJCTBO KOTOPOTO OOJIBIIE K TTOABMKHOM (ase,
WA y KOMIIOHEHTA, CPOJICTBO KOTOPOTO OOJIBINIE K HOCUTEII0 — CHITUKAT eI ?

10. [Toxymaiite, kak B mporpamme PyMol nokaszatb BOZOPOIHBIE CBSI3M BHYTPU CIIUPAIIH.

11. B Bameit cmecu ects pocarunmnxonun u (ocdatuaumdtanonamut. llocie okpammBanus

KaKuM p€arcHTOM BBl YBUJIUTE TOJBKO (bOC(baTI/II[I/IJ'IBTaHOJ'IaMI/IH?

12. B uém 3akiiouaercs riaBHoe oTanune (peHonxIopoGopMHOTO METOa OT METOJa KUCIIOTHOTO
rugposmsa’?

13. Kakum cmiocob6om MOXKHO OTpeeNuTh OETKOBYIO MpUMech B 00pa3iie HyKJICHHOBBIX KUCIIOT?
14. Brl pazaensiere npu noMoIu refb-QuiabTpaluu 0elnKu ¢ MOJeKYyIsIpHOM Maccoi 15 u 25 k/la.

Kaxkoiif u3 HMX BBIHJIET C KOJIOHKU paHbliie?

15. KakoB BUJ1 3aBUCIMOCTH ONITUYECKOM TUIOTHOCTH OT KOHIICHTpAIlUU: JIMHEITHAS,
KBaJIpaTH4Has, Jorapudmuyeckas?

16. B xaxom uHTepBaie ONTHYECKOH MIOTHOCTH BBIMIONHsAETCS 3akoH byrepa— JlambGepra—Dbepa

B CJIydac BallICro BKCHepI/IMeHTa? Ortinnyaercs M OH OT HanOoJIee 4acTo HCIIOJIB3YEMOT'O I[I/IaHaSOHa?

CpeacrBa 00y4yeHHsI U BOCTIMTAHUS



B ocHoBe ncnosnb30BaHusl CpeicTB 00yUEHUS U BOCIIUTAHUS JIEKAT IIPUOPUTETHl HEYKOCHUTEIBHOTO
COONIOICHNS TIPAaBMJI TEXHUKUA OE30MAaCHOCTH, COBMECTHOU paboThI Iearora u 00yJaronierocs,
MHTETPUPOBAHUS COBPEMEHHBIX (OpPM 00YyUCHHS U KOMILIEKCHOTO BO3/ICHCTBHS Ha
KMHECTETHYECKYIO, ay/IMaIbHYIO U BU3YAJIbHYIO CUCTEMBI BOCIPUSITHUSL.

L. O6opynoBanme: Bechl, crekrpodoromerp, Y®-mamma mis TCX, xamepa mis TCX,
CHUPTOBKA, HA0OP ISl UMMYHOAHAIU3a.

2. Pacxognble MaTepuasbl M NOCYAA: HWIMHAPBL 25 MJI, IOMIIBI ISl M- MIETOK, MUMETKU 2 MII,
nunetku 0,1 M, enuTenbHbIe BOPOHKH, MPOOUPKY MIIACTUKOBBIE 50 M.

3. PeakTuBbl: xj10podopm, 3TaHOJ, POJAHU] aMMOHHUS, Cyab(ar HATpusi O0E€3BOJHBIN, XJIOPHU]
xkene3a (6-BOAHBIN), THUAPA3UH COJITHOKUCIBIA, HUHTUIPUH, (HocHOpHOMOIMOIEHOBAsI KHUCIIOTA,
MOJMOAAT HATpUsl, MOJMOAECHOBOKMCIBIA aMMOHMM, NOJEIWICYAb(aT HaTpus, XJIOpUJ HATpus,
uutpat Hatpusi, D[ATA, HuTpar cepebpa, HyKJIEOTH/IbI, a30THAsI KUCIIOTa, CepHasl KUCIOTa, COJITHAS

KHCJIOTa, TU(PEHUIAMUH, JI€30KCUPHO03a 1 prnbo3a, OPIUH (5-METUII- PE30PIIHH), XJIOPHOE HKENIE30.

4, O0BeKT: APOKKU.

4.1. Nudopmanms o kpacurensx: https://ru.lumiprobe.com/protocols

4.2. Pexomennanuu o MIPUTOTOBJIEHUIO OydepHbIX PacTBOPOB: https://
www.sigmaaldrich.com/life-science/core-bioreagents/biological-buffers/learning- center/buffer-

reference-center.html

5. NHpopManmoOHHO-KOMMYHHUKATUBHbIE CPEACTBA:
5.1 KomMmrmnekT HacToNbHBIX UTp 10 «ATiacy HOBbIX podeccuii»: http:// box.atlas100.ru/#future
52. Buneonexropuii:

https://www.youtube.com/watch?v=nQbI3QC4t4Q&index=16&list=PLF6 TGk
https://www.youtube.com/watch?v=XI6eivdt8Bk&list=PLF6 TGkOUjYG79EH
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&list=PLF6 TGkOUYG79
https://www.youtube.com/watch?v=o0nogRbU6pQc&list=PLF6 TGKOUjYG79
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=tY jur3DSHYE.
https://www.youtube.com/watch?v=7smVNdt9bSY


http://www.sigmaaldrich.com/life-science/core-bioreagents/biological-buffers/learning-
http://www.youtube.com/watch?v=nQbl3QC4t4Q&amp;index=16&amp;list=PLF6TGk
http://www.youtube.com/watch?v=nQbl3QC4t4Q&amp;index=16&amp;list=PLF6TGk
http://www.youtube.com/watch?v=nQbl3QC4t4Q&amp;index=16&amp;list=PLF6TGk
http://www.youtube.com/watch?v=XI6eivdt8Bk&amp;list=PLF6TGk0UjYG79EH
http://www.youtube.com/watch?v=XI6eivdt8Bk&amp;list=PLF6TGk0UjYG79EH
http://www.youtube.com/watch?v=XI6eivdt8Bk&amp;list=PLF6TGk0UjYG79EH
http://www.youtube.com/watch?v=puceKBWzeqQ&amp;t=19s
http://www.youtube.com/watch?v=puceKBWzeqQ&amp;t=19s
http://www.youtube.com/watch?v=puceKBWzeqQ&amp;t=19s
http://www.youtube.com/watch?v=qHeGo3pJSfk&amp;t=14s
http://www.youtube.com/watch?v=qHeGo3pJSfk&amp;t=14s
http://www.youtube.com/watch?v=qHeGo3pJSfk&amp;t=14s
http://www.youtube.com/watch?v=FZmO53ebWcA&amp;list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=FZmO53ebWcA&amp;list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=FZmO53ebWcA&amp;list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=onogRbU6pQc&amp;list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=onogRbU6pQc&amp;list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=onogRbU6pQc&amp;list=PLF6TGk0UjYG79
http://www.youtube.com/watch?v=E1dwk6RVnB4
http://www.youtube.com/watch?v=E1dwk6RVnB4
http://www.youtube.com/watch?v=E1dwk6RVnB4
http://www.youtube.com/watch?v=0k6Z49y7sqE&amp;t=13s
http://www.youtube.com/watch?v=0k6Z49y7sqE&amp;t=13s
http://www.youtube.com/watch?v=0k6Z49y7sqE&amp;t=13s
http://www.youtube.com/watch?v=rJRouJJPFIg&amp;t=18s
http://www.youtube.com/watch?v=rJRouJJPFIg&amp;t=18s
http://www.youtube.com/watch?v=rJRouJJPFIg&amp;t=18s
http://www.youtube.com/watch?v=k5_GJkEaSwo
http://www.youtube.com/watch?v=k5_GJkEaSwo
http://www.youtube.com/watch?v=k5_GJkEaSwo
http://www.youtube.com/watch?v=tYjur3DSHYE
http://www.youtube.com/watch?v=tYjur3DSHYE
http://www.youtube.com/watch?v=tYjur3DSHYE
http://www.youtube.com/watch?v=7smVNdt9bSY
http://www.youtube.com/watch?v=7smVNdt9bSY
http://www.youtube.com/watch?v=7smVNdt9bSY

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 aumepamypul

1. bonovipes A. A. BBenenue B Onoxumuio memOpan / A. A. bonasipeB. — M.: Bricimas mkona,
1986.

2. Jlenunoowcep A. OcnoBbl Ouoxumuu / A. Jlenunmxep. — M.: Mup, 1985. — T.1.

3. Osuunnukog FO. A. buooprannueckas xumus / FO. A. OpunnHukoB. — M.: IlpocBemienue,
1987.

4. CnpaBounuk Ouoxumwuika / P. Jocon, M. Dmuot, Y. Ommor, K. JIxxonc. — M.: Mup,

1991. — C. 379 — 426.
5. Xaiic U. M. Xpomarorpadus Ha 6ymare / M. M. Xaiic, K. Mauek. — M.: U3natenbctBo

WHOCTPAHHOM JIUTEPATyphI, 1962.

6. Stadelman  W.J. Egg Science and  technology / W. J. Stadelman,
O. 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, I. M. Vasendin // Journal of Chromatography A. — 1975. —

Volume 114, — Issue 1. — P. 129 — 141.

Humepnem-pecypcol

1. Hayunsrii sxypuan «buoxumus»: https://www.libnauka.ru/journal/biohimiya/

2. Cait biomolecula.ru (Hanpumep, cTaThs «JIumuaHbIN GyHIAMEHT JKH3- 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

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-


http://www.youtube.com/watch?v=eb5G2ConR3Y
http://www.youtube.com/watch?v=eb5G2ConR3Y
http://www.youtube.com/watch?v=eb5G2ConR3Y
http://www.youtube.com/watch?v=GL092Stgumk&amp;t=13s
http://www.youtube.com/watch?v=GL092Stgumk&amp;t=13s
http://www.youtube.com/watch?v=GL092Stgumk&amp;t=13s
http://www.youtube.com/watch?v=WxvdZCdLoVo&amp;t=20s
http://www.youtube.com/watch?v=WxvdZCdLoVo&amp;t=20s
http://www.youtube.com/watch?v=WxvdZCdLoVo&amp;t=20s
http://www.libnauka.ru/journal/biohimiya/
http://www.libnauka.ru/journal/biohimiya/

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. l'ocynmapcrBennas papmakones: PO: ¢apmakorneiiHbie CTaThH 10 KOHTPOJIFO KadecTBa
mpernapaToB Ha OCHOBE aMHUHOKHCJIOT, YIJICBOJOB, JIMIIUAOB H T. A.: http://pharmacopoeia.ru
(marmpumep, http://pharmacopoeia.ru/ofs-1-2-3-0012- 15-opredelenie-belka/).
https://postnauka.ru/themes/biohimiya

4. Jlekuuy o aHaJMTUYECKOW XWMHH JIOKTOpa XHMM. Hayk, mpodeccopa M. A. [IpockypHuHa:

https://spectran.blogspot.ru/p/blog-page_1260.html

5.0nekrpoHHblie KHUTH 110 TeMe «buoxumus»: http://www.knigafund.ru/ tags/2802


http://kpdbio.ru/images/docs/region/Biokhimija.pdf
http://pharmacopoeia.ru/
http://pharmacopoeia.ru/ofs-1-2-3-0012-
http://www.knigafund.ru/
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