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MosicHUTENBLHAS 3AIHCKA

KOHIeNMs COBPEMEHHOTO 00Pa30BaHMs MOIPasyMeBaeT, YTO YUHTEb HEPECTaeT OBITE
OCHOBHBIM HCTOYHHKOM HOBBIX 3HAQHHMHA, @ CTAHOBMICA OpPraHM3aTOPOM [103HABATENHHOM
JIeATENBHOCTH YUYALIMXCS, K KOTOPOM MOKHO OTHECTH M HCC/ICOBATENLCKYIO ASATENLHOCTD.
CoBpeMeHHbIE DKCIIEPUMEHTAIBHbIE MCC/ICI0BAHMS 10 XMUMHUHA Y)KE TPYAHO IPENCTABATH 6e3
HCIONB30BAHMS HE TOJBKO AHAIOrOBBIX, HO M HM(POBBIX H3MEPHTENbHBIX mpubopos. B
denepanbHOM rocyIapCTBEHHOM 00pa3oBaTeIBHOM CTAHAAPTE (®I'0OC) nponmcano, 4YTO OJHUM
M3 YHHBEPCAIBHBIX y4eOHBIX ICHCTBHH, MpHOOpETAEMBIX YYAUIUMHUCH, MOJKHO CTaTh YMEHHE
«IIPOBEJICHUS OIBITOB, MPOCTEIX JKCTICPHMEHTAIBHBIX HCCICIOBAHMH, NPAMBIX M KOCBEHHEIX
u3MepeHnii ¢ HCTOJIL30BAHAEM AHAIOIOBBIX W LUQPOBBIX H3MEPUTENBHBIX npuGoposy». [l
TOTO YUHTETh XMMHH MOKET BOCTIOIb30BATBCS yueOHBIM 0G0PYI0BAHHE HOBOIO MOKOMCHAA —
ungpoBeMH J1abopatopusMu. Llndposbie mabopaTopuy N0 XHMHH LPEICTABIICHBI AaTIMKaMH
IS W3MepeHHs M PErHMCTPALME Pa3fMYHBIX TApaMeTpoB, uHTepdeficami cOopa JAHHBIX H
MPOrpaMMHEEIM 0GECIIeYeHHEM, BH3YATH3UPYIOIUMM 3IKCIICPHMEHTALHBIE JAHHBIC HA JKpaHe.
[Ipn 3TOM JKCIEPHMEHT OCTAéTcs TPAJMIMOHHO HATYPHBIM, HO JaHHbBIE OSKCHEPHMEHTA
06pabaTEBAIOTCS W BBIBOAATCS Ha IKPaH B PeanbHOM MaciiTabe BPEMEHH H B palMOHAILHOH
rpauueckoli GopMe B BUIE UUCIIEHHBIX 3HAUCHWH, TMarpaMM, rpaQuKoB U tabnuy. OcHOBHOE
BHUMAHME YUYAlUXCS TPH OTOM COCPeJOTAdMBaeTCss He Ha COOpke M HACTPOHKE
JKCIIEPUMEHTAILHOM YCTAHOBKH, @ Ha NPOEKTHPOBAHHU Pa3/IMIHBIX BAPHAHTOB NPOBEICHHS
SKCIIEPUMEHTA, HAKOIUIEHHH JAHHBIX, HX aHAIN3€ ¥ HHTEPIpPETaLu, GOPMyIHPOBKE BBIBOJOB.C
TOUKH 3pEHHS HAYKH, SKCIIEPHMEHT — JTO HCCIIeJ0BATENBCKHE METOX OOy4eHHs, KOTOpbIH
[HOJHHMAET IT03HABATENbHBIA MHTepec HA (onee BBHICOKMH YPOBEHDL, YCHJIMBAET MOTHBALHUIO
CaMOCTOATEIbHON  mesTenbHocTH.  VcecnenoBaTenbCKHM — METOXN  SIBJISIETCA  YCJIIOBUEM
hOpMHPOBAHHS WHTepeca, TOTPeOHOCTH B CaMOCTOATENLHOH, TBOPYECKOH MEATENHHOCTH
yuamuxca. MccnenoBaTeNbCKuii MPOLECC COCTOMT U3 HECKOIBKHX STAanoB: pas[eicHHe CMECH
BELIECTB, BbIICJICHHE MOJIEKYJI ONpPEIEIEHHOTO CTPOCHMS, X HACHTH(OHUKAIMS K H3yIeHHEe POIH
B MeTaboIH3Me.

3asTus HHTETPHPYIOT TEOPETHUYCCKHE 3HAHHA, H NpaKTHYCCKHE YMEHHSA, U HaBBIKH
yJauuxcsa B €IHHOM NpoLecce AeATEIbHOCTH )”-1861-1D-HCCJ[E,I[OB&TCJIIJGKOFO Xapaxktepa.

JlaHHBIH Kype COJIEpIKATENBHO CBS3aH ¢ KypcaMH XMMUM, OMONOTHH, QM3MKHM M HOCHT
MHTErPHPOBAHHBIH XapakTep, crnoco0CTBYs PasBUTUIO €CTECTBEHHO-HAYYHOTO MMUPOBO33PCHHS
yuammxcs. B yueOHOM miaHe >neKTHBHBEL Kype «BHOXUMMS» SBISETCS YacTbiO MPEeIMETHOH
obnactu «EcTecTBEeHHO-HAay4HBIE IpeaMeThly. MaTtepuan nocoOus 00eCIeYHBaeT: 3HAKOMCTBO C
COBPEMEHHBIMH (yH1AMEHTATBHBIMA H NPUKTIA/IHBIMH HCCIEI0BAHUAMH B o0nacTu OHOXHMHH,

(opMHpOBaHKe y 06YHAIOIMXCS KOHBEPreHTHOrO MBIIUTCHHS; yray6nenne u obobueHue
3HAHUH IIKOJBHHUKOB O BBEICOKOMOJIEKY/ISIPHBIX BEIIeCTBAX, METOJAaX WX H3YUCHHS; PACKPLITHE
NPUHIAINOB  (DYHKIMOHMPOBAHMS OKMBBIX CHCTEM; 3HAKOMCTBO C HCTOPHEH pasBHTHS
eCTECTBO3HAHHA U COBPEMEHHBIMH pa3paboTKaMu y4EHBIX, BOCIHTAHHE OEPEIKHOr0 OTHOIIECHMUS
K KMBOH npupoie, (OPMUPOBAHME KYJIBTYpPHI THTaHUS; OOyUCHHE APTYMEHTHPOBAHHOMY
BEJICHUIO AMCKYCCUM; YKEJTaHUE 3aHMMAThCSl HayIHO-IIPAKTHHECKOH e TeTbHOCTEIO.

[Tocofue CONEPHKHT METOAMYECKHE KOMMEHTapHH 10  OpPraHH3audH  3aHATHH
(0cOOEHHOCTH, CTPYKTYpA, COJEpIKaHWe, BHABI AeATeIbHOCTH, GopMEl 3aHATHH u T. A.). Ha
3QHATHSX YYalUecs Pa3BUBAIOT AHAMTHYECKHE CIOCOOHOCTH IPH MPOBEICHHH MPAKTHYSCKUX
paboT, YCTAHABIWBAIOT MPUYHUHHO-CIEICTBEHHBIC CBSI3M TIPH H3YYEHHH METONOB OHOXHMHH,

Y3HAIOT O BO3MONKHOCTAX MX MpPHMEHEHHs B MeIUIHHE, NHIIEBOH IIPOMBILIEHHOCTH,
(papMalEeBTHKE.



Ileneras ayauropust. Yuauuecs 10 u 11 knaccos

[lenp mporpaMmel

O3HAKOMUTB YHaIuXcs ¢ OMOXMMHEH KaK HayKoH JKCMEePUMEHTAIBHOM, coueTaloleil B
cebe OpraHmdyecKyio XHMHIO M Ouonormio. Takke JaHHBIH Kype NOMOXKET cthopMHupOBATH
HABBIKM CaMOCTOSTEILHOH paboThl ¢ HH(QPOBBIMH JaTYMKaMH, ITPOBCACHUS U3MepeHH H
06paboTKH NONYUEHHBIX H3MepeHHi. Pa3BUTb [103HABaTEJLHBIM WHTEpEC H METanpeIMETHBIC
KOMIIETEHIIMM 00yJaronmxcsi Yepe3 MPaKTHYEeCKylo AEATENBHOCTE; PACHIHPHUTE, yriayOute #
0GOBIMTh 3HAHMST O CTPOEHHH, CBoiicTBaXx ¥ (YHKIMSX OHOMOIEKYI; ¢OpMHpPOBATH
YCTOMUNBEIM HHTEPEC K IPO(ECCHOHATBHOM JIEATENLHOCTH B 0071aCTH €CTECTBEHHEIX HAYK.

TInanupyeMble - pe3yJbTaThl OCBOCHMS y4eOHOTO TMpeIMETa XHMHH C  OIMHMCAHHEM
YHHBEPCATBHBIX Yu4eOHbIX JCHCTBHH, 10CTUTAEMBIX 00Y4AIOMIHMHCA. JIHYHOCTHEIE PE3YJILTATHL:
OG6yuatommiicsl MONYYHT BO3MOXKHOCTE ISt (POPMHPOBAHUA CIIEAYIOIIUX JTTIHOCTHRIX VY

* oTIpejieNieHue MOTUBAIINY U3ydeHHs y4eOHOTO MaTepuana;

* OICHHBAHME YCBAMBAEMOro y4eOHOro MaTepHana, HCXOoIs U3 COUMANbHBIX U IMIHOCTHBIX
LIEHHOCTEH,

* [IOBBILICHUE CBOETO 00pa30BaTEe/ILHOTO YPOBHS H YPOBHSA FOTOBHOCTH K H3YUCHHIO OCHOBHBIX
ACTOPUYECKHX COOBITHH, CBA3AHHBIX ¢ HCTOPUEH Pa3BUTHS XUMHH 1 of1ecTsa;

* 3HAHKE [PaBWIl IIOBEICHHUS B UPE3BEIYAMHBIX CHTYALUAX]

* OLIEHUBAHKE COLMAIEHOM 3HAUMMOCTH MpodeccHii, CBI3aHHBIX ¢ XUMHEH;

+ BTAJICHHE IPaBUIaMH §e30MacHoro oOpaeHus ¢ XHMAYECKAMH BEIIECTBAMH 1
000pyI0BaHUEM, TIPOSIBIEHHUE IKOITOTHYECKOH KyIbTYpPHI.

MetanpenmeTHbie pe3ynbTarbl:PerynaTusnble. OOy arOMIMiCs OTYyIUT BO3SMOXKHOCTD I
(GOpPMHPOBAHHKS CIIEAYIOIMX PETyIATHBHBIX Y'Y J|

« 1leNIenoaranue, BKIIOYas TOCTAHOBKY HOBBIX 1ieIeil, Ipeo0pa3oBaHie NPAaKTHYECKOH 3a1atiH B
[103HABATEIBHYIO, CAMOCTOSTENBHBII aHANIN3 YCIOBHH JIOCTHXKEHUS. Lie/IH HAa OCHOBE y4€Ta
BBIIEICHHBIX YUHTENIEM OPHEHTHPOB ICHCTBHS B HOBOM y4eOHOM MaTepHarne;

* [UTAHHPOBAHUE IIYTH TOCTHIKEHUS Leneif,

* YCTAHABIHBAHME LIEJIEBBIX IPUOPHTETOB, BbIEICHUE AbTEPHATHBHBIX CIIOCOO0B TOCTHIKEHUS
e u BpI6op Hanbosee 3 hexTuBHOrO CrIocoda;

* YMEHHE CAMOCTOATEIBHO KOHTPOJIAPOBATE CBOE BPEMST U YIIPABIATL HM;

* yMEHHE TIPHHAMATD PEIeHHs B IIPOOJEMHON CHTYaLUH;

* [I0CTAHOBKA YueGHOM 3a1a4u, COCTABIICHHUE ITaHa U NOCIIE0BATEIbHOCTH AeHCTBIH;

+ opranu3anus padoyero MecTa IpH BBINOJHEHUY XHMAYECKOT0 3KCIIEPUMEHTA;

* IPOrHO3UPOBAHNE Pe3yIbTaTa yCBOCHHS, OLIEHHBAHNE YCBOGHHOTO MaTepuaa, OleHKa
KauecTBa H yPOBHS YCBOEGHHS, KOPPEKLIMs B ILIAH 1 criocod AeficTBIA IIpH HEOOXOMHMMOCTH.
[To3naBaTenbHBIC

OO yyarolWKiics 10Ty9HT BO3MOXKHOCTB 1 OPMAPOBAHUS

CJIEAYIONINX MO3HABATeNBHEIX Y Y [I:

* [IOMCK U BbIIeNeHNEe nHPopManuu,

* aHANK3 YCIOBHH U TpeGoBanuil 3anauu, BLIOOp, COLIOCTaBICHAE U 0G0CHOBaHUE criocoba
peLIeHus 3aJa9H;

« pI0op Hanbotee a3 dexTHBHEIX cr1oco00B pPelleHUs 3a/1a4i B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

* BRIIBIUKEHHE ¥ 000CHOBAHME IMIIOTE3bl, BLIOOP criocoda e€ poBepKH;

* CAMOCTOSITENIBHOE CO3JIAHME AJITOPHTMA JIESTETHHOCTH IIPU PEIIeHHH IpobJIeM TBOPYECKOTO U
IIOMCKOBOIO XapaKTepa,

* YMEHHS XapaKTepH30BaTh BElllecTBa MO COCTABY, CTPOEHHIO H CBOKCTBAM,;

* OIIUCHIBAHHE CBOMCTB TBEPABIX, HKUKKX, TA3000Pa3HBIX BEIIECTB, BBIICICHIE HX
CYUIECTBEHHLIX TIPHU3HAKOB;



« 1306pakeHUE COCTARA MPOCTEHIIUX BEIIECTB C MOMOLIBIO XAMUIECKUX (hOpMYIT U CYIHOCTH
XUMHYECKHX PEaKIHii ¢ [IOMOIIBIO XMMHYECKHX YPABHEHHH;

* IpOBEJIeHNE HAGMIOACHUH ¥ OMUHCAHNE NPH3HAKOB H YCIOBHH TEUCHUS XHMHUCCKHX peaKIui,
BHITOTHEHHE XHMUYECKOTO SKCIIEPAMEHTA, BHIBOBI HA OCHOBE aHA/IU3a HAOIONCHUH 32
SKCIIEPHMEHTOM, PELICHHE 3a/1ad, TI01yYeHHE XHMHIYECKOH yH(QOPMaH U3

Pa3THYHbIX HCTOYHUKOB;

* yMEHHE OPraHU30BLIBATE HCCIIENOBAHNUE C LEIIbIO IPOBEPKH THIIOTES;

* yMEHHE JIeaTh YMO3aK/IIOUeH!s (HHIYKTHBHOE H 110 AHAJIOIMU) U BEIBOIBL,

* yMeHHe 00BEKTHBHO OLICHHBATh MH(OPMALKIO O BEIIECTBAX M XUMHICCKUX TIPOLIECCax,
KPHTHYECKH OTHOCHTECS K TICEBIOHAYIHON HHOPMALHH.

KOoMMYHHKAaTHBHBIE

O6y4arolIHriics MOAY4UT BO3MOKHOCTE 1715 (POPMHPOBaHUs

ClIeYIOMIHX KOMMYHUKATHBHEIX Y'Y J:

* [IOJTHOE U TOYHOE BHIPAXKEHFE CBOUX MBICIIEH B COOTBCTCTBUH C 3a1a4aMK 1 yCIOBHAMH
KOMMYHHUKALHH;

« QJ[eKBATHOE UCTIONB30BAHNE PEUeBEIX CPEJICTB i AUCKYCCHH H ApryMeHTAlliH CBOeH
TO3HMLIMH, YMEHHE IPEACTABISTH KOHKPETHOE CONEPIKAHHE ¢ COOOIICHHEM €ro B [IHCEMEHHOM H
ycTHOH (opMe, onpe/ienenue croco0oB B3auMOACHCTBH, COTPY AHUYECTBO

B noucke u cbope nHGOpPMAIHH;

« onpesienenne crnocofoB B3aMMOASHCTBHUS, COTPYAHHYECTBO B [IOUCKE H cbope uHpOpMALIHH,
y4acTHe B AMANOre, TUannpoBanue o6mux crnocobos paboTE!, NPOABICHIE YBAXUTEIBHOIO
OTHOLIEHHS K APYTHM 00y4aeMbIM;

* OTIHMCAHHUE COJIEPIKAHMUS BBIIOMHAEMBIX JIEHCTBUI C HEBI0 OPHEHTHPOBKH IPEIMETHO-
NPaKTHUECKOH AeATEIEHOCTH;

* YMEeHHs YUUTHIBATH PA3HbIE MHEHHUS H CTPEMUTBCS K KOOPAMHAIIMA Pa3IHIHBIX HO3ULHMH

B COTPYIHHYECTBE;

+ hOpMyIHPOBATH COGCTBEHHOE MHEHHE H TO3UINIO, APryMEHTHPOBATh i KOOPAMHUPOBATD &8 C
[IO3HITHAMHU [1aPTHEPOB B COTPY/AHUYECTBE IPH BhIpaboTKe 00IIEro peleHus

B COBMECTHOH J1eATEIbHOCTH;

* OCYILECTBIISTH B3AUMHBIA KOHTPOIIb U OKa3bIBATh B COTPYXHHYECTBE HEOOXOIIMYIO
B3aUMOTIOMOILLb;

* [UIAHUPOBATEH OOLIHE CIOCOOBI paboThl; OCYIIECTBIATE KOHTPO/Ib, KOPPEKIHIO, OLCHKY
ne#cTBuil mapTHEPaA, YMETh YOk 1aTh;

« HCTIOJB30BATE AlCKBATHBIE F3LIKOBEIE CPEACTBA LIS OTOOPAKEHUs CBOMX TyBCTB, MBICIICH,
MOTHBOB H [I0TpeOHOCTel; 0TOOpakaTh B pedn (onucanue, 00bACHEHHE) CONCPKAHUE
COBEpIIAEMBIX JeHCTBHI Kak B ()opMe IPOMKOI COLMATH3NPOBAHHOU PeiH, TaK U

B (hopMe BHYTpEHHEH peun;

* Pa3BHBATh KOMMYHUKATHBHYIO KOMICTCHTHOCTD, HCIIO/L3YS CPEICTBA YCTHOH B TTHCBMEHHOH
KOMMYHHKALKE TIpH paGoTe ¢ TeKcTamu yueOHHKa U I0TIONHATENBHOM TuTeparypoi,
CTIPABOYHBIMH TaOIHIAMH, IPOSBIATH FOTOBHOCT K YBAXKECHUIO HHOM TOUKH 3PEHHUSI [IPH
00CYKIEHHH Pe3yIbTaTOB BBIIOIHEHHON paboThHL.

[TpenmeTHble pe3ysibTaThl. OOyJaroIUics HayIUTCA:

* IPUMEHATH OCHOBHBIC METO/IB! [103HAHHA: HA0MIOICHHE, H3MEPEHHE, IKCIIEPUMEHT;

* XapaKTepH30BaTh TEPMHUHBI H OHATHS, OOBSICHATb B3AHMOCBA3b MEXTY HUMH,

+ 0GOCHOBBIBATE CHCTEMY B3TIISIOB HA JKHBYIO IIPHPOJLY, IPAMEHAA OHOJIOTHYCCKIE TEOPHH,
yUEHHsl, 3aKOHBL, 3aKOHOMEPHOCTH, TOHMMATL FPAHHIBI HX TPHMEHHMOCTH,

* KITACCH(UIIMPOBATE OCHOBHBIE OHONOIHYECKHE MAKPOMOJIEKYIBL;

* OIKCHIBATE PYHKLUUH OEIKOB, HYKJICHMHOBBLIX KHCIIOT, YITIEBOJIOB U JIUIIHIOB;

* YCTaHABIUBATE CBA3b CTPOCHHUS U QYHKLIHI OCHOBHEIX OHOJIOTHYECKUX MAKPOMOIIEKYT,

MX pOJib B IPOLIECCAX KIETOYHOr0 MeTabomu3Ma;

* OODBACHATE 3HAYEHHE MAKPO-, MAKPO- U YJILTPAMUKPO3IEMEHTOB B KIICTKE,



« [IOHMMATH CYIIHOCTh OMOCHHTE3a DENKOB, MEXAHU3MA neitcTsus hepMeHTOB, OMOCHHTE3A JIHK
u PHK, pacriaja GenkoB, OHOCHHTE3A U oOMeHa yrieBoIoB, OHOCHHTE3A H oOMeHa JIUTHIIOB,
GHoNorHyecKoro okuciaenus u cuntesa AT®, mexaHH3MA JeficTBHA CTSPOHIHEIX TOPMOHOE;
« pelnath 3a]a4H Ha OPE/ICICHNE Moc/e10BaTebHOCTH HYK/ICOTH/IOB JIHK u uPHK (MPHK),
antukononos TPHK, moce0BaTe/IbHOCTH aMUHOKHCTIOT B Monekye Oenka, TpUMEHsist SHaHHA
0 peaKIusIX MATPHIHOTO CHHTE3a, TCHETHIECKOM KoJie, IIPUHIIAIE KOMIIeMCHTapHOCTH;
« J1eJ1aTh BBIBOJIBI 00 W3MEHEHHSAX, KOTOPBIC [POHM30MYT B NPOLECCaX MATPUTHOTO CHHTE3a B
clIyuae W3MEHEHHs [10C/IE10BaTe/IBHOCTH nykieotunos JHK;
+ 060CHOBBIBAT B3aMMOCBA3b TIACTHYECKOTO H SHEPreTHeckoro 0OMEHOB; CPaBHHBATH
TPOIECCHI [LTACTHYECKOr0 ¥ SHEPreTHIECKOro 06MEHOB, TPOUCXOIAIIMX B KJIETKAX HKHBBIX
OpraHu3MOB;
« XapaKTepPU30BATH METOMIBI OHOXHMAIECKHX ACCIIeI0BAHMIMA;
* [IPOBOJIUTH yueGHO-MCCIIeI0BATENBCKYTO JIEATENLHOCTD: BBIIBUTATE THIIOTE3BI, [NTAHNPOBATE
paGoTy, 0TOHpaTh B IPeodOPasoBLIBATE HeoOxoIuMYI0 HH(pOopMAaLIIo, TPOBOANTE
KCTIepHMEHTBI, HHTEPIPETHPOBATE PE3YNIBTATEL, JAC/IATh BBIBOB! HA OCHOBE IOJTY4YEHHBIX
pE3yJIbTATOB;
OGy4aloIUIHCs HOTYYNT BOSMOXKHOCTD HAYIUTBCA:
« BBUIBATATH 1 IIPOBEPSTH YKCIIEPHMEHTAIBLHO THIOTE3bI O XUMHUSCKUX CBORCTBAX BELIECTB Ha
OCHOBE MX COCTABa M CTPOEHNMS, HX CIOCOOHOCTH BCTYMATh B XUMHUECKHE peakiliy, O XapaKTepe
H IPOLYKTAX Pas/IAUHLIX XHMHYCCKHX peaxuuii;
» XapaKTepU30BaTh BEIECTBA IO COCTABY, CTPOCHHIO I CBOMCTBAM, YCTaHAB/IMBATh IPUIHHHO-
CJIeICTBEHHBIC CRA3M MEJXK/1Y TAaHHBIMH XapaKkTeprCTHKaMHU BELIECTEA,;
« BLIIBHIATh U [POBEPSTH SKCIEPHMEHTAILHO TUIIOTE3BI O pe3ynbTatax BO3/EHCTBHSA Pa3IHIHBIX
(hakTOpOB HA H3MEHEHHE CKOPOCTH XUMHUECKOH peaKiuu;
* HCITONIB30BATH MPHOOPETEHHBIC KIIOYeBLIC KOMICTECHIIMH [IPH BBIIIOJHEHHH MIPOEKTOB U
yueGHO-HCCIeIOBATENILCKUX 337184 10 H3YHCHHIO ¢BOIICTB, crIoco0OB MOJTYUECHHA 1
pacio3HaBaHNs BELIECTB;
« 06 BLEKTHBHO OLIEHABATH MH(POPMAIIHIO O BEIECTBAX 1 XUMHICCKAX mpoLeccax;
« 0CO3HABATD 3HAUCHHE TEOPETUYECKAX 3HAHUH M0 XUMHH JUId MPaKTHIECKOM e TeAbHOCTH
YeNoBeKa,
« CO37ABATH MOJIEIIH F CXEMBI JUIs PeIleHns yIeOHbIX i [I03HABATENBHBIX 3a/a4; TOHUMATh
HEOBXOIUMOCTD COBIIOICHIS IPEIHCAHHI, PeUIaraeMbIX B HHCTPYKIHAX 10 UCMONBb30BAHUIO
JEKApCTB M JIp.

dopmpr  KoHTPOJA. KOHTpOIE pE3y/IbTATOB ofydeHdss B COOTBETCTBHH C JTAHHOMH
0Gpa3oBaTeIbHOA MPOrpaMMOl MPOBOAUTCA B dopMe TNHCBMEHHBIX M SKCIEPUMCHTANbHBIX
paboT, IPEANONaracTes NPOBEACHHE [POMEKYTOYHON H MTOrOBOI aTTECTAIHH. TTpomexyTogHas
ATTECTAIMSA IIPOBOJMTCS B BHIE TECTHPOBAHHs [0 TeMaM Kypea, NPUHAMAIOTCA OTYETHI MO
paKTHYECKHM paboTaM, —CaMOCTOATENLHBIC TBOpueckue pabOoThl, HTOIOBBIC yueOHO-
FCClIeI0BATENbCKUE TTPOCKTHI.

VITOroBOe 3aHATHE MPOXOIAT B BHJIE HAYUHO-IIPAKTHICCKOH KOH(EpeHIUH UIIH KPYTJIOro
CTONA, TJIE 3aC/yIIUBAIOTCA AOKITA/b! YIALIMXCS 110 BBLIOPAHHOI TeMe HCCiIeJOBaHus, KOTOPBIC

MOTYT GEITh IPeACTaBIEHEl B POpME pedepara uim 0TIETA IO FCCIel0BaTENLCKO paboTe.

Cpoku peammaimu. Ilporpamma paccuuTana Ha 2 roga obydenns. IlepHOAUYHOCTDH
SaHATHI: esxeHeenpHo. JIaTensHoCTh OAHOr0 3aHATH — 1 akageMH4YeCKUH Yac.

’7 ¥
Ne Haspauue pa3aesnos u TeM KomuecTso 4acoB ]
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B Teopust [IpaxTHKa
cero




10 xmace

Tema 1 Bpoansie 3aHATHUSL. 4 2 2
XHAMHUYECKUH DKCMIEPUMEHT u
1 poBsle 1abopaTopuu
Tema 2 Beenenve B OHOXUMHIO 2 2
Tema 3 XHUMHAYECKUI COCTaB 4 3 1
opranusMoB H oOuiee monsatue 00
oOMeHe BemeCTB W SHEPrUH B JKHBOM
TIpupo.ie
Tema 4 Benxu. Pacmam u  OGHOCHHTE3 8 6 2
OenKoB. -
Tema 5 DepMeHTE 6 - 2
Tema 6 ButamMuHBI ¥ HEKOTOPBHIE 6 -+ 2
npyrie  GHOJOTMYECKH — AKTUBHBIC |
COENMHEHUS
Tema 7 HykierHOBbIE KHCIOTBI M HX 4 3 1
obOMmeH ,
11 xnacc
Tema 8 VraeBoasl H HX 0bMen l 5 3 2
Tema 9 JInmmuas! 0 X oOMen 5 3 2
Tema 10 Buonornueckoe OKHCIEHHE H 2 2
cunres ATO
Tema 11 TopMOHEL ¥ UX poib B oOMeHe 8 6 2
BELLECTB
Tema 12 B3auMOCBA3b M pEryJsaLuAd 4 2 2
- o0MeHa BellecTs.
[TpoGnembl OHOXUMHYICCKOH
DKOJIOTHH
Tema 13 [IpoextHas pabGoTa 1 2 8
Hroro 6 42 26

Conepaxanue nporpaMMsl

Tema 1. XuMuuecKkuii KcepuMeHT H HHdpoBLIE 1a60paTOPHH

Llndponbie marauku. OOumme xapakrepucTuku, Gusnyeckne 3G EKTHI, HCTIOTB3YEMbIE

B paboTe AaTYUKOB.

Tema 2. Beeenve B OHOXUMHIO

buoxumus — Hayka O KaJeCTBeHHOM COCTaBe,

ﬂpEOﬁp{BOBaHHﬂX B IIpOIecCce IKHIHCIACATCIIBHOCTH

COGIHHEHHIA,

KOJIHYECTBEHHOM COACPKaHUH H

obpasyomux KHUBYIO



matepuio. Mcropus passutus OHOXUMEH. Ponb 0Te4eCTBEHHBIX yYEHBIX B PA3BHTHH GHOXMMHH.
B3anmocesi3s  Omoxumum ¢ MoIeKy/sIpHOH Ouonorned, GHO(QH3UKON ¥ GHOOpPraHMYecKOH
XuMUel. 3HayeHne OHOXMMUY A7 Pa3BHTUS OHOJIOIUH, MEAHLMHEIL, OHMOTEXHOIOTHH, CEIBCKOr0
XO3SHCTBA, TEHETHKH M 9KOJOrHH. MeTonsl OHOXMMHYECKMX MCCICIOBAHHH M HX
XapakTepHCTHKA. ICronb30BaHHE COBPEMEHHBIX CKOPOCTHBIX M aBTOMATH3MPOBAHHBIX
(QU3HKOXMMHYECKHX METOOB aHaM3a JUis OMOXMMHYECKUX Hefeil. BHOXHMHYecKHe MeToms!
MOHHMTOPHHIA OKPY’KarOIIeH cpebl.

Tema 3. Xumudeckuit coctar oprann3Mos u obiee noHATHE 06 06MeHe BemecTs

U SHEPruM B XuBo# mnpupone Ilonatne o riaBHex OMOreHHBIX 3nemeHTax. Makpo- u
MHKPOJJIEMEHTBI.  3aKOHOMEPHOCTH pacrpocTpaHeHHa 537EMEHTOB B JKMBOH [PHpOJE.
[TorpeOHOCTE OpraHM3MOB B XHMHHYCCKHX  JJEMEHTaX. DBHOreOXHMHYECKHH KPyroBOPOT
BCHIECTB B IPHPOJE — OCHOBA COXPAaHCHHS paBHOBecus Ouocdepbl. MacmTaber 0oOMeHa
BCIIECTB B JKMBOM mpupoxe. [lnmactuueckre W JHepreTHYeCKHe BelIeCTBa. BHOIOTHUYCCKH
AKTHBHBIC COEIMHEHHUS, MX PONb B JKM3HM 4EJIOBEKA, JKUBOTHBIX M pacrenuil. [lomstue o
NEeCTUIUIAX U HX BHJAX,

Tema 4. benxn. Pacran u 6uocunTes Genkos

Posb GenkoB B OCTPOEHUN B (HYHKUMOHHPOBAHKUY KUBBIX cucTeM. [ToHATHE O IPOTEOME
M [pOTEOMHKE. AMHHOKHCIOTHBIH coctas Genkos. [IOHATHE © MPOTEHHOIEHHEBIX
amuHoKucnoTax. Crocod cBA3M aMHHOKHCIOT B GenkoBoit Monekyne. [lentumsl. IIpuposrsie
NENTHAB! (IIYTATHOH, BA3ONPECCHH, SHKe(ANMHBL, SHAOPOUHBI U Op.), X (PHIHONOTHYECKOE
3HAYEHHE W HCIONB30BAHHE B KA4YeCTBE MEIMLIMHCKUX [peraparoB. XHMHYECKHN cUHTE3
IENTH/IOB 33alaHHOTO CTPOCHHMS W BO3MOKHOCTH MX mpuMeHeHus. Crpykrypa O6enKOBBIX
mostekys. llepeuunas ctpykrypa GenmkoB. [IpHHIMNBL M METONBI ONpENETCHHS IIEPBUYHOLN
CTPYKTYphl Genka. Bropuunas uw mansropuunas cTpykrypel Genkos. IlomaTue o6 o- u f-
kondopManuax nmonunentuaHod wnenu (paGoter JI.  ITomumra). [Mapametprr  a-cimpanu
NOJMHNeNTHAHOM Lenu. CBs3b NepPBHYHON M BTOPHYHOM CTPYKTYp OeIKOBOM MOJICKYIIBL.
Kiaccupuxanust Gemkos 1mo  smementam BTopuunoit CTpyKTyphl JOMEHHBbI TIPHHIIMI
CTPYKTYPHOH OpraHusauny Genkos. [TonsTue 0 CTpYKTYPHBIX U QYHKUMOHANBHBIX JOMEHaX (Ha
OpHMEpe UMMYHOTTIOOYJIMHOB M KaTaIHTHYECKH aKTHBHBIX Genkom). TpeTuuHas CTpYKTypa
Oenko. Tuner cs3el, obecmednBarOIMX NOAEPKAHHE TPETHIHOH CTPYKTYpHL. JuHAMHYHOCTE
TPETHYHOH CTPYKTYph! GenkoB. Camoopranu3alus TPETHIHON CTPYKTYPBI GETKOBOH MOJEKyIbl
M polb  CHemH(HYecKHX  OenKOB-IIANEPOHOB B  3TOM  HpPOLECCe. IIpenckasanune
IIPOCTPAHCTBEHHOIO CTPOEHHS OENKOB MCXONS M3 MX MEPBHYHOM CTPYKTYpHL UeTBepTHuHAs
cTpykTypa GenkoB. KOHKpeTHBIE NPHMEpPbI YETBEPTHYHON CTPYKTYphI GEIKOB (IeMOITIOOHH,
JlaKTaT-IeTUApOreHasa, xaragasa H  Jap.). Homenkimarypa wu  knaccndukanmus —Gemnkos.
OyHKUHOHATbHAS KTACCHOHUKAINA GeIKOB I XapaKTePUCTHKA OTASTBHEIX TPYIII: CTPYKTYPHBIX,
COKPATHTC/BHBIX, 3AUIMTHBIX, TOKCHYECKMX, PELENTOPHBIX U pEryMTOpHBIX. bBenku
(METaIOTHOHEHHEI, TeMOTT00HH 1 ap.).Pacnan Genkos. DepMEHTE, OCYINECTBIAIOLIHNE pacnaj
GemkoB. IIpoTeacoMbl — KOMIIEKCE! IPOTEOTHTHYECKHX ()EPMEHTOB. MazxopHble OenKu KpoBu
KAK MCTOYHMKM OMONIOTMYECKH AKTHBHBIX NENTUA0B. MeraGoausM amMuHOKHCIOT. KoHeuHble
MPOIYKThI pacniaia OE/koB 1 MyTH CBI3BIBAHMS aMMHUAKa B Opranusme. [TyTH HoBooGpa3oBaHuUs
AMHHOKHCIIOT. [lepBuuHbIC W BTOpHYHbBIE AMHHOKMCIOTBL 3aMEHHMBIE H HE3aMEHHMBIE
aMHHOKHCIIOTEL. brocHHTe3 Genkos. MaTtpuyHas cxema OGHOCHHTE33a GETKOB. AKTHBHpOBaHME
aMHHOKHMCITOT (cuHTe3 amuHoaumin-TPHK). Crpoenue pu6ocom. Cocras IIPOKAPHOTHYECKUX H
sykapuotnueckux pubocoM. IMompuGocomel. Dtamel TpaHensuuy (MHALMALAS, 3JTOHTALMS,



TepMHHANHMA) U uX perynsanus. Kox 6ejikoBoro CHHTE3A. Oco6eHHOCTH TeHETHYECKOro Koaa
MHTOXOHIPHIH H XTOPOILIACTOB.

JlaGopaTopHbiii paGoThbl

1. Onpesenenne cpeibl PaCTBOPOB AMHHOKHCIOT.

2. Onpejie/ieHHe U303IEKTPHIECKON TOYKH HKETATHHBI.

3. OnpeiesieHre TeMIepaTyphbl IUIABICHHs aMAHOKUCIIOT.
4, BrusiHEE TEMIEpaTyphl Ha CBOHCTBA OENKOB.

5. Bmusinue nsmenenns pH Ha cBolicTea Oe/koB.

6. LiBeTHBIE peakiiny Ha OCNMKH.

Tema 5. DepmeHTbI

Paznoo6pasne KAaTAIMTHYECKH aKTHBHBIX MOJEKYJ. KarannTuyecku aKkTHBHBIC Genxu
(ou3uMBl), KataanTHueckH akrtueHble PHK (pubo3nMer), KaTaTUTHICCKH AKTHBHBIC AHTHUTEId
(a63uMbl).Karanutuueckas  ¢yrkuus  Genkos.  Pasnmuuns B CBOHCTBax GepmMeHTOB |
KATAIM3aTOPOB MHO mpupomel. CrenuduyHOCTh NCHCTBUS (PEPMEHTOB. Ponb 0TeueCTBEHHBIX
yuguerx (M. T Tlasnos, A. E. Bpaymmreiin, B. A. Dxreaerapar u Ip.) B pa3BHTHH
su3uMosToruy. TIOHATHE O CYOCTPATHOM M alIOCTEPHYECKOM IIEHTPAX B MOJEKYJe (EepPMCHTOB.
DepMeHTbl MOHOMEPBI (TPUIICHH, JIM30LHUM) ¥ MYJIbTHMEPEI (rmyrataoH-penykrasa). [louaTtne o
xodepmenTax. KodepMeHTEI — NEPEHOCYMKH BOJOPOJA U 3IICKTPOHOB (HA, HAd®, PAN), u
atomubix rpyni (AT®, xodepment-A, HJID-caxapa). MHOKECTBEHHBIE bopmel (hepMEHTOB H
X (pyHKIMOHATBHOE 3HaucHHe.F30(epMenThl TaKTATASrHAPOreHasbl. 3HAUCHNE HCCICAOBAHMNS
MHO’KeCTBeHHBIX (opM (epMEHTOB A MeJMUMHbBL, TICHETHKH, CEJCKIMH W MOHHTOPHHIA
okpyKaromeif cpembl. Mexanusm aefictsust (pepmenToB. DepMeHT-CyOCTPaTHBIE KOMILIEKCHI.
KomcranTta auccounammn (epment-cyberpatnoro kommekea (KS) u koncranta Muxasuca
(KM). AKTHBAaTOpHl M HMHTHOUTOPHI (epMeHTOB. Binsnue KCEHOOMOTMKOB Ha aKTUBHOCTB
depmenTos. Homenknarypa ¥ knaccuduxammsa ¢epmerros. Ilpunuumne KaccHpUKaHK
depmentoB. TIpOMBIIINIEHHOE [ONYYEHHE W TPAKTHYCCKOE HCIOJIL30BAHHEC (epMEeHTOB.
[lepcrieKTHBEl MPAKTHYECKOTO HCIOIb30BaHuA pubo3uMoB U ab3vMOB I GoprOBI ¢
3a00JIeBAHHUAMU YEJIOBEKA.

JlaGopaTopHBIit paboTEI

1. TepmonaOuabHOCTh GEPMEHTOB.

2. BnusHMe aKTHBaTOPOB ¥ HHIMOMTOPOB Ha paboTy (pepMEeHTOB.

Tema 6. Butamunsl # HEKOTOpbIE JPyrHe OHOJIOIHYSCKA aKTHBHBIC COCTMHEHHS

HMcropust OTKPHITHS BUTAMUHOB. PONb BUTaMHHOB B TMHTAHWH YENOBEKA M JKHBOTHBIX.
ABHTAMHHO3BL, THMIOBUTAMHMHO3BL,  runepBHTaMHHO3bL.  COOTHOINCHHE  BHTaMHHOB H
xoepMentoB. Buramepus. JKupopacTBopuMble BHTaMHHbL ButaMus A M ero ydyactue B
spuTenbHOM akte. Butamunsl D, K u E u ux pone B oOmeHne BellecTB. BogopacTBOpUMBIC
BUTaMAHBL Butamunsl BB2, BS5, B6, B12, ux 3nauenue B oOmeHe BemecTs. Butamun C
(ackopOuHoBas  kucnora). PasHooOpaswe — OMONOTHYECKH — AKTHBHBIX coeMHeHui:
AHTHBHTAMUHBI, AHTHOMOTHKH, (QUTOHUMIBI, repOUIMIE], IepONHaHTLl, POCTOBbIC BELIECTBA
(BajKHEHIIuE MpeCcTaBUTENH U MeXaHU3MBbl IeHCTBHA).



JlaGoparopablie paboTsl

1. KauecTBeHHas peakuus Ha BATAMHH A.

2. KonuuecTBeHHOE onpejie/ieHne BuTamMuna P B vae.
Tema 7. HyKeHHOBLIE KHCIIOThI U HX 00OMEH

VcTopHsl OTKpHITHS M W3YyYeHMs HYK/ICHHOBBIX KHCIOT, HX XHMHYECKHH COCTaB.
XapakTepucTHKa IMYPUHOBBIX H  THPHMHMIMHOBEIX ~OCHOBAHKH, BXOAAIMIMX B  COCTaB
HYKJIEHHOBBIX KHCIIOT.

IlBa THmA HYKICHHOBBIX KWUCIOT: AesokchpubonykinemHopas kuciora (JAHK) wu
pubonyknennosas kucinora (PHK). Pasmuuus mexmy JHK u PHK mo cocraBy riaBHEIX
A30THCTBIX OCHOBAHHI, IEHTO3aM, MOJEKYJISAPHOI Macce, TOKATH3aIMK B KJIETKe H QYHKIIHAM,
Crpykrypa 0 (pyHKUHH

JIHK. Conepsxarne JIHK B opranusme u jioxanusanus e€ B KJIETKe (AP0, MHTOXOHJPHH,
X/oponaacta, anucomsl). Pasmep 1 gpopmel morekyn JIHK. Konbiepas dpopma JIHK HexoTophIx

baro, MmuTOXOHApMH M xnoporuactoB. Ilepsuunas crpyktypa [JHK. Venexu u
MePCIEKTHREI B PAcIIH(BPOBKE CTPYKTYPBI TEHOMOB MHKPOOPraHH3MOB, PACTCHUH 1 JKHUBOTHBIX.
IIpoekr «['enom uenopeka». Bropuunas crpykrypa JIHK (mozens Ik, Yorcona u @. Kpuka).
KoMIUIEMEHTAPHOCTE @30THUCTBIX OCHOBAHMI M €€ 3Ha4YCHHE /I BOCIPOH3BEACHUS CTPYKTYPBI
renomoB. Tpernunast  crpykrypa JHK. Ceepxcrmpanusamus [JHK. MsGerrounocts  u
kommakTHOCTe Mojekyn JIHK. Crpoenme xpomatuna. Mytammm B JIHK u dakTopsl, ux
sei3piBatore. Pemapaumsa crpykrypel JHK w e€ 3naueHwe s COXpaHCHHA BHJIIOB.
Hacnencreennsle 3abonesanms. PHK, ux xnaccudukauus (TPHK, pPHK, MPHK, maPHK,
tPHK, Bupycusie PHK). CpaBuutensHas xapaxrepuctuka BuaoB PHK mo ux cTpyktype U
dyukuuam, Mexanusm GuocunTesa (permkammu) JHK. ©@epmentsr (PHK-nonumepasa, JIHK-
nomamepasa, JIHK-nmurasa) w Genkosele ¢akrtopsl, yuactBytompe B perumkanuu JIHK.
Perutukannonnas Buiika u dtansl O6uocuuresa JIHK.OcobenHocTd penHkamud y Mpo- H
sykapuoT. Buocunres PHK (tpanckpumuus) u eé perynsuus y npo- B sykapuot. [lonstue o
TpaHckpunToHax 4 oneponax. Cospesanue (nponeccuur) PHK. Cnnadicuar u ero BUIBL
Avrocnnaiicunr, «Pemaktuposanuey PHK. OOparnas TpaHCKpUIIUHs W e€ 3HAYeHHE [Uid
CYIIECTBOBAHUS BUPYCOB (Ha OpHMepe BHpyca HMMYHOAe(HIUTA YeI0BeKa H BHPYCOB I'PHUIIIIA)
¥ BHYTPHUIEHOMHBIX IepecTpoek. [IoHATHE O NOJBHIKHBIX TEHETHYECKHX 3JIEMEHTaX M HX
3HAYEHHH [UIS JBOJIOLMU reHoMoB. [loHsitHe O TeHerHdeckol uHkeHepuH, [lpuHiunsr u

CTpaTerdyt MOJEKYJISPHOTO KIIOHHPOBAHUA. JIOCTHKEHHS M IIEPCIEKTHBBI MOJICKY/IAPHON
OMOTEXHOJIOTHH.

JlaGoparopusle paboTk!
1. Belienenue HyKICONPOTEHHOB U3 IPOAKEH.

Tema 8. Vrnepomel u ux oOmenKnaccudukamus yriaesonmoB. IlIpocTsie yrieBombl
(MOHOCAXapPUIBL) B UX MIPEICTABUTE/N

(puboza, rmokosa, Qpykrosa, raaaxkrosa). Cnoxnele yriaepoasl Jlucaxapuibl (caxaposa,
NaKTo3a, Maibros3a). llommcaxapuuel, X CTPYKTypa U IPEACTaBUTENM (ITIMKOTEH, Kpaxmall,
KJeT4YaTKa, XMTHH), PYHKLIUU YIIE€BOAOB (3HEPreTHuecKas, MeTadoMuecKas, peuenTopHas u
ap.).I'mukonpoTenHsl Kak JeTepMMHaHTBI Tpynn kposu. OOmen yrnesojos. Ilyrd pacmama
nonucaxa-puioB. Perymsauus docdopomnsa npu yuactuu ropmonos, G-Oenkos, tAM®P u
nporerHkunas, O0MeH roko30-6-pocdara (AMXOTOMUYECKHUi U anoToMUueckui myTu). OOMeH



NUPOBMHOrPaIHO# KienoTel. I'nkomus. Crinprosoe Gpoxkerye. JIeHCTBUE STAHONA Ha OpratisM
qenopeka.  TlomudepMeHTHBI — KOMIUIEKC — OKHCITHTENTBHOTO  JeKapOOKCHIMPOBAHMSA
THPOBHHOrPafHON KHCIOThl. LIHKI TPHKApOOHOBBIX H AuKapOOHOBBIX KHCJIOT, €r0 3HAYCHUC B
obMeHe BelecTB M ODeCIedYeHHM OpraHu3Ma sHeprueii. brnocHHTe3s YriICBOTOB. [Tonatue o
nepBUUHOM GHOCHHTE3e YreBoIoB. I'ioKoneorenes. BUOCHHTES OJIUro- 1 MOIACAXAPHIOB.

JlaGoparopHble paboTEl

1. I{eTHbIe peaKLHH HA KpaxmMail.

2. KayecTBeHHEIE peaklivio Ha MOHO- H JUCAXapHIbl.
Tema 9. Jlunuer 1 ux odMen

O6uas XapakTepucTHKA H KIacCHQUKALUs JTUIMIOB. Crpykrypa U QYHKUMH JIAIMIOB.
Ponb NUIMIOB B NOCTpOeHMH Omonormuecknx MemGpan. CrTpykTypa U GhyHKOAR
mumonporensos. OGMeH XkupoB. Pacman skupoB W [B-OKHC/IEHHE BBICIIMX JKHPHBIX KHCIOT.
[ IHMOKCHIIEBBIH LMK M €ro posib BO B3aUMOCBS3H 0OMEHA JIMITHIOB H yIJIEBOIOB. Mexanu3M
GHOCHHTE3a BLICIINX SKHPHBIX KHCIOT. Buocuures Tpuriuuepuaos. Hapymenus B obOmeHe
xkupos. (OkUpeHHe M ero NpuuMHbL BOCKM, MX CTPOCHHE, (GYHKIIMM H IPEACTaBHTEH
(criepmarieT, mUeNHHBI Bock). Crepusipl. CTeporisl (XoMecTepol, SprocTepol 1 ap.). Ctpykrypa
n (QyHKUMH ~CTEPOMIOB  (XOJEBA’AKMC/IOTA, — CTEPOMIHLIE ropmonbl).  PocdomumuabL.
Buonoruveckas ponb  (pocpomununos. DochonHO3MTHABL KAK HCTOYHHKH BTOPHUHBIX
IOCPeHUKOB TOPMOHOB.

JIaGopatopHbie pabOTEI

1. Onpeiesienne TeMIePaTy bl TUTABICHUS U 3aTBEPACBAHHS JKUPOB.

2. DMyIBrHPOBAHHE JKHPOB.

Tema 10. Buonoraueckoe okuciaenne u cunres ATD

VicTopus H3ydeHHst POLECCOB GHOIOIMYECKOTO OKHC/ICHHS: PAOOTEI A. H. baxa, B. .

[lannazuma, O. BapGypra, B. A. Dnmrensrapara. PasnooGpasue (epMeHTOB
BUONOTHUECKOT0 OKMcTeHns. CHCTeMbI MHKPOCOMAILHOIO OKHC/IEHUs B KieTke. LlaToxpom P-
450 u ero ponb B JETOKCHKAIMHKCEeHOOHOTHKOB. CyNepOKCHMCMYTa3a, KaTanasa i HX poib B
jaMTe OpraEMsMa oT  akTuBHeIX (opm  kuciopona. CompsikeHHE — OKHCICHMS
dpocdopumuposanuem. CyGerparnoe pochopumuposanre u (GochopumipoBatue Ha ypoBHE
SNeKTPOHHO-TpaHCTIOpTHOH uenu. [loHaTHe o compsrajomel MemOpaHE MUTOXOHIPUH.
Crpoenne npoTorHo# ATdass! n BeposiTHbIC MeXaHH3Mbl cuHTe3a AT,

Tema 11. [OpMOHEL ¥ UX POJIE B OOMEHE BEIIECTB

Knaccudukanuss ropmoHoB. CTepoHIHbBIE T[OPMOHBI! KOPTHKOCTEPOH, TECTOCTCPOH,
3CTPainoll, IKAN30H. MexaHmsm JACHCTBHS CTCPOHIHBIX TOPMOHOB. [lenTnaHBEIE TOPMOHBL
XapakTepuCTHKAa HHCYINHA, TOPMOHA pOCTA, THPEOTPOMHHA, TracTpHHA, Ba3ONPECCHHA.
MexaHu3M AeHCTBHS MEeNTHIHBIX FOPMOHOB (Ha IpuMepe [UIoKareHa H MHCy/uHa). CaxapHEIA
ouabeT | ero '

Bumpl, [Ipoune TOpMOHBI (aApeHanuH, AayKCHH, rHO0epeIIHEl, ITUTOKHHHHBL,
NPOCTAIAaHANHEL), HX CTPYKTYpa M MeXaHu3M JICHCTBHS. Pusinsunr-¢aktopsl  TOPMOHOB.
Heiiporopmonst (9u10pGHHE! # dHKedannHbl). [IpuMeneHne ropMOHOB B ME/IULUHE H CEITBCKOM
X0341CTBE.



JlaGoparopusie paboTel

1. KagecTBeHHBIC peakiii Ha HHCYIHH.

=]

. Peakuus aAPCHATTHHA C XJIOPHBIM JKEJIe30M,

. Peaxkuus agpenanmna ¢ ffogom.

L¥S ]

Tema 12. Bzaumocss3p u perymsinusi o6mena BemmecTs. ITpoGaeMsl GHOXHMHYECKOI
sK0orudO0IMe TpesICTaBIEHHs. O B3aMMOCBA3M OOMEHA BEINECTB B KiIEeTKE. I[IOHSTHE O
KJIFOYeBbIX MeTaloNHTax (MMPOBHHOTPAJHAS KUCIOT4, KodepMeHT-A u map.). Bzaumocssse
OelkOBOrO M HYKIEHHOBOIO 0OOMeHd, 3HAYEHHe PeryJsATOpPHEIX OelKOB. B3aMMOCEA3E
YrIeBOAHOTO 1 GeskoBoro obmena. Poe nuposrHorpaiHoil kKucnotel u mukia KpeGea B 310iA
B3aHMOCBS3U. B3auMocssish 0OMeHa yrieBOZOB W JIMMHMIAOB; POJb AUCTHIKOIH3UMA-A B HTOM
npouecce.  YPOBHH — Perynsnunm  oOMeHa BEIIECTB: KJICTOYHBIN, OPraHM3MEHHBIH U
MOMY/IALUKOHHBIA.  TPaHCKPHILMOHHEI  (OMEpOHHBI) ypOBeHb peryaauuu. OCHOBHBIE
MEXaHU3MBl pEery/aiuun oOMeHa BemecTB B kieTke. OpraHM3MEHHBIH YpPOBEHB pPeryJIALMH.
lopmonansuas perynsuus ofMena emiects.KackalHblii MeXaHH3M DeryiIsmHH C yaacTHeM
FTOPMOHOB H BTOPHYHBIX TOCPEAHHKOB. [lonymsunoHHBIA ypOBeHb peryiauud. AHTHOHOTHKH
MHKpOOOB, (DUTOHLHIBI pACTeHWi, TeIeProHBIKUBOTHEIX M HMX BJMSHME Ha IPOLIECCE]
JKU3HEEATEILHOCTH. DKONOTO-OHOXHMUYECKHE B3aHMO/ICHCTBHS ¢ yUacTHEM Pa3THIHBIX IPYIII
OpPraHU3MOB: MHKpOijF&HHBMDB, rpuboB, BLICUIAX PACTEHHH, )KUBOTHLIX. TOKCHHEI pacTeHHil.
[nmesele  pereppents! u  aHTu(uuantsl. [IMiueBble ATTPAKTAHTEL H CTHMYJIATOPEL
XeMOperynaTopsl,  BO3NEHCTBYIOIME Ha IO3BOHOYHBIX JKMBOTHLIX. Hakomienme u
HCHONB30BAHHE  JKUBOTHBIMHM ~ BTOPHYHBIX ~ MeTaboauTOB  pacTeHuil. AHTpPONOreHHBIE
OHOAKTHBHBIC BELIECTBA M TPOONEMbl XHMHYECKOTO 3arpsisHEHms OHOchepsl. DKOMOrHYECKH

Oesomacupie  CrocoOBI  BO3JCHCTBUS HA pAIMYHBIC BH/B JKHBOTHBIX, pACTeHHH
MHKPOOPTaHH3MOB,

Tema 13. IlpoexrHas paGora

[Ipennaraeres 11 NpoEKTHOM paGoTh! CASYIOLIHE TEMBI (nmpuMepHbIE):
I. KauecTBeHHbIE PeaKLMH HA AMHHOKHCIIOTHI H GE/IKH.

2. Ilpurorosnenne pactBopa Genka (auuHOro anpGymuna). Pasieenne 6eakoB KYPHHOTO siiria
10 X pacTBOpuMOCTH. [leHarypauus Genkos (o6partumas u HeoOpaTuMas).

3. CpaBHHTENBHEIN aHATH3 NPOYKTOB KHCIOTHOTO B (pepPMEHTATABHOIO THIPOIIH3A

AW- ¥ MOIUCAXapUIOB (Ha IPEMEpe caxapo3bl H KpaxMmarna).

4. CneunuuHoCT: DeHcTBHS (pepMeHTOB (amMHmIasa).

5. Bnusuue Ha aKTHBHOCTE (hepPMEHTOB TeMueparypsl, pH, aKTHBATOPOB ¥ HHTHOHUTOPOB.

0. Bslenenne puOOHYKICOPOTEHHOB U3 APOIKIKEH.

7. KauecTBeHHoe onpeieieHHne IpoIyKToB FHAPOIN3a PHGOHYKIICONPOTEHHOB.

8. Boluenenne IIHKOreHa U3 NeYeHH KUBOTHBIX. COMOCTABIICHME CTPYKTYPBI ITHKOTEHA H
Kpaxmarna.

9. Pasmenenue yrieBoaoB MeTO0M TOHKOCIONHOH XpoMaTorpadruu.

10, I'maponus *KUpPOB NOA AeiicTBHEM MUnaseL.

11. BimsgHwue Keun HAa aKTUBHOCTE JIHIIA36L,

12, Ka4ecTBeHHBIE PEAKIIHE HA TOPMOHBI

13. buorennas knaccuduxanus XHMHYECKHX 3/1eMEHTOB. BHOMOrHYeCKH aKTHBHbIC BELIECTRA,

Butamunsl. BHOIOrHYeCKn aKTHBHEIE 00ABKH: npogananus um moins3a? Bronornyeckas pois
BUTAMHHOB.

14. Burtamun C u ero 3Hauenue.
15, MekyceTBeHHEIE P — Yrpo3a 3/0POBbIO.
16. HMenonbsoBanue Ipokikel B UIIEBON IPOMBILILIEHHOCTH.



17. Wccnenopanue HHU3MKO-XUMHIECKHX CBOACTB MOJIOKA PA3HBIX IPOH3BOIUTENEH,

HMEIOLIMX 9KOJIOTHYeCKUii cepTHHHKAT.

18. Moa B npoAyKTax MUTAHHUS H BAUSHHE IO HA OPraHU3M YEIOBeKa.
JlaGoparopHEie paboTs!

JTaGopaTopuas padota Ne 1
«OmnpeneneHne cpejibl pacTBOPOB AMHHOKHCIOT?. TeopeTHyeckas 4acTh

KHCIIOTHO-OCHOBHBIE CBOMCTBA (-aMHHOKHMC/IOT 10 MPOTONHTHYECKOH TEOPHH KHCIOT H
OCHOBAHUH, (.-aMUHOKACTOTEI OTHOCATCST K aM(DOIHTaM, TaK KaK COAEPHKAT B COCTABE MOJICKYJIbI
KUCJIOTHBIA U OCHOBHO#H HEHTpHL. B BOJHOM pacTBOpe MOJEKYJIA 0-aMHHOKHMCIIOTEI CYIIECTBYCT
B BHIE OUMONSIPHOIO HOHA.

B sasucumocty ot pH cpe/ibl MoKeT npeodraaaTh TOT WK HHOH 3apsil.
B cunbrOKHCIbIX cpenax (pH 1—2) gopmupyeTes kaTHOHHAasA popMa 0-aMHHOKHCIIOTEL.
B cuwisHOMmenouHol cpene (pH 13—14) npeobnagaer annonHas GpopMa ¢-aMHHOKUCIIOTEI.

CymectByioT 3Hauenusi pH cremeduyeckue A1 KaKIOH aMHHOKMCIIOTEL, B KOTOpOH
KOTMUYECTBO AHHOHHBIX (GOPM B PAacTBOPE PaBHO KOIHUECTBY KAarHOHHBIX opm. Ilpu srom
HEOBXOMMO YUHTHIBATH HATHYHE HOHOT@HHBIX IPYNIIMPOBOK OOKOBOM TIEIH.

3uauenne pH mpu KoTopoM oOmMi 3apAa MONEKyIbl G-aMHHOKHCIOTHL paseH 0,
HA3bIBAETCA W303/1eKTPHUECKOH Toukol o-avMuaokucioTsl (PpHAK).

Eciu pH pacTBopa COOTBETCTBYET M303/IEKTPUYECKOH TOUKE 0-AMHHOKHCIIOTBI, TO NPH

anexTpodiopese He IPOMCXOMNT ABMKEeHUs MoseKybl B pactBope. Eci pH pactsopa <pl,
To KaTHOHHas (OpMa ¢-aMHHOKHCIOTHI JBHAeTcs K karomy. Ecmu pH pactsopa >pl, To
AHMOHHas GOpMa (-aMHHOKHCIOTHI ABIKeTes Kk aHoxy. Ha sTom ocHoBaHo paspencHue AK
MeToaoM  anektpodopesa.  Jlng  GosbiiMHCTBA  O€NKOB  JKMBOTHOIO  ITPOMCXOXNICHHA
M303/1eKTPUIECKHE TOUKH JIeKaT

B penenax ot 5,5 1o 7.0 (ucxmouenue: nencud —pl = 1, camemun — pl = 12), T. e. Oenku
06:1a,1810T GoJIee BLIPAKEHHBIMH KHCIOTHRIMH ¢BoficTBaMUIIpH hH3HONIOrHYeCKuX 3HaueHus pH
7.34—736 invivo HH OJHA O-aMUHOKMCIOTA M HH O#MH O€lIOK HE Haxomurcs B
H303TEKTPHYECKOM COCTOAHMM, a npeoiagaeT aHuOHHAs (OpMa, OTPHUIATCTBHBIH 3apsj
KOTOpOi ypaBHOBEIIUBAETCS KaTHoHaMu HaTpua 1 kamus (Nat+ u K+).

IIpakTuyeckas vacTs.Llens: onpenenuts pH pacTBOpoB aMUHOKHKCIIOT M CAENATH BRIBOZ O
3aBHCHMOCTH 3HaueHus pH or crpoenns amuHOKMCI0T. [IpofomKkuTh H3ydaTh BOSMOKHOCTH
naTunkos u mporpammel RelabLite.

PeaxTtussl 1 obopynoBanHe:

1. Komnbrotep.

2. Kommbroreprelii uurepdeiic coopa sanupix ReleonLite.

Jlaruux ompenenenus pH, XiMMHUeCKHe CTaKaHbl, TPOMBIBAJIKE, BOJA JUCTHILIMPOBAHHA,

0,01 M pacTBOpbI aMHHOKHCIIOT (TIIMLIMHA, aTaHAHA, [Ty TAMUHOBOH! KHCIIOTHI, JIF3HHA).
UHCTpyKLHS IO BBITIOTHEHHIO 1ab0paTOpHOH padoThL:

1. 3akpenure aaTuuk pH B JIanke mMTaTHBA U NOJKTIOUATE U €10 K MUIAHIICTHOMY PErHCTPATOPY
(xoMTIBROTEPY). 3amycTHTe TporpaMMy usmepenni ReleonLite.

2. B xumuyeckuii ctakan Hanefite 30 M pacTBOpa riIMHa, omycTuTe Aarduk pH. Konuuk



qyBCTBHTETBHOTO 3/1EMEHTA J0/DKeH ObITh MOrpyKEH B paCTBOP HE MEHES 1ICM Ha 3 cM U He
KacaThes HU JIHA, HH CTEHOK CTaKaHa.
3. Hasxmure kaonky «ITyck». 3adukcupyiite nokasanus pH pacTBopa aMHHOKHCIIOTBL.
4. TlpomoiiTe naT4uK U3 pacTBoOpa JAMCTH/ITHPOBAHHOM BOMOMH.
5, AHQJIOTMYHO MOBTOPHTE M. 2—4 JUI APYTHX dMHHOKHCIIOT.
6. Pe3ynuTaTel M3MEepeHni 3aHecuTe B TaOJIMLY.
7. CnenaiiTe BEIBOJI.
JlaGopaTtopuas paborta Ne2

Onpe/ieneHHe H30IEKTPHUECKOH TOUKH JKelaTHHEL TeopeTnieckas JacTb

B M3031eKTpUUecKOil TOYKE pACTBOPLI O€JIKOB HEYCTOHYHMBBL Monexynsl Oeslka ¢
ONIMHAKOBLIM KOMHUYECTBOM TIOJOKHTENBHEIX U OTPUUATEIBHBIX 3apAN0B JIETKO BHINANANT B
ocanok. 3uauenre pH, COOTBETCTBYIOIIEE H303MEKTPHYECKOH TOYKE, ABJICTCS XApaKTEPHLIM
Al Kakaoro Oenka. Bemmagenue Oenka B 0CalioK  MOMKHO  yCKOPHTB nobaseHHEM
BOJOOTHHMAOIIMX BEIUECTB, HANpHMep OTHIIOBOIO CIHPTA. YKenatuna (KemaTuH) —
[[OJTHAECIIEPCHAsT CMECH TIONHIENTHIOB (MOJNEKyIspHast macca—50—70 Teic. JT), oOpasyeMmas u3
konnareda. M enaTuaa oOpaTUMO KOAry/IMpyIOLIni KOJIIOHI, moTy4aeMblii 13 (UOPHILIAPHOTO
Gerka KOJIIAreHa BHEIBADUBAHHEM B BOJAE LUKYPBl JKHBOTHBIX, KOKH, KocTel, XpAmeid HiH
CYXOJKHJIMH, T. €. MaTepyana, B KOTOPOM COASPIKNUTCA KOIareH.

Mouwrm 20% Beca KeJATHHLL COCTABILET AMHHOKMCIOTA TIiHImMH. Takue OenKoBbIe
TPOJIYKTEI, KAK MSCO, OEiHbl 9TOM AMHHOKHCTOTOM, SBMSIOMENCs ONHAM W3 HCTOYHHKOB
JHEPTHH ISl OPraHU3Ma, MOITOMY KEJIATHHY MOYKHO CHHTATh npekpacHoil 106aBKOH K MICHOMY
paiuorny. B xadecTBe OGPaTHMO KOArylIHPYIOLIEro KOJUIOMAA JKelaTHHA MPEAOTBpallact
KPUCTA/LIM3AIIHIO Caxapa; ¢ TOH LebI0 e§ NPUMEHSIOT B KOHIMTCPCKOH NPOMBILLICHHOCTH 1
[pH H3rOTOBJIEHHH MOPOIKEHOT0. B IIpON3BOCTBE MOPOKEHOrO €& HCIOMB3YIOT TAKKE UL TOTO,
4rToGBl YMEHBIIMTL CBEPTHIBAHUE Oe€nka, kazemHa, Grnarojaps 4eMy M CaM Ka3eHH, M JXAp B
MOJIOKe Jryulne ycBamBaroTcs. JKenaTuHy g00aBISIOT BO MHOTHE IOMAIHHE 6moma U B
nonydabpukaTsl TOPTOB M KeKcoB. B kadectse Oenka-MOAH(HKATOpPa OHA MOKCT CIYNUTH
IIPEBOCXOIHBIM PEAKTHBOM il 0OHApyKeHus HEeOOIBIINX KOTHICCTB TaHHHA.

[TpakTHyeckas 4acTb

Peaxtusbl U oGopynosanue: 0,5%-1 pactop skematuusr; 0,1 M pacTeop YKCYCHOH
xucinorsl; 0,1 M pacTtBop auerara HaTpus; 96%-i STHIIOBBIH CIMPT, npobupky; MEpHbIE
MUIETKH, JarTudk onpegenenuss pH, XMMM4YeCKHe  CTakaHbl, [pOMBIBANKa,  BOJA
aucTnapoBannas. Kovmerotep. KomnpioTepapiil nuatepeiic coopa AaHHEX ReleonLite.

MHCTPYKIHMS MO BEIIOIHEHHIO TA00paTOpHON paboThI:

1. B msTh NPOHYMEPOBAHHBEIX MPOOUPOK MPHIEHTE PAcTBOPLI YKCYCHOH KHCIOTEI H
aIeTaTa HaTPUs B KOJIMYECTBAX, YKa3aHHBIX B Tabnue.

2. [locie "ero B kaxayio npoGUpKy nobaspTe mo 1 cM3 pacTBOpa JKETaTHHBLI H XOPOIIO
nepemelinanTe.

3. B KaxKIyo IpoGHpPKY MpuOaBbTe 10 4 CM3 STHIOBOTO CIIMPTA U CHOBA IIepeMeInaiTe.

4. Yepes 5—10 mun npocmoTpure BCe NPOOHPKH W ONUEHHTE CTEIEHb MYTHOCTH
[OJIydeHHbIX cMeceil. pH HanGomee MyTHOH CMECH COOTBETCTBYET H303/ICKTPHYECKOH TOUKE
JKeaTHHA ¢ TIOMOIIBIO AaTunka pH.



