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IMosicuuTenbHAA 3aIHCKA

Peanuzanus naHHOW mporpaMMsel IpeaycMaTpUBaeT MCIOJIb30BaHME OOOpPYIOBaHUS, CPEICTB
o0Oyuenus u Bocnuranus Llenrpa «Touka pocra».

Opna u3 3aga4 00pa3oBaHUs Ha CETO/IHA — BOCIUTAaHUE B peOEHKE CaMOCTOSITENbHOM JTUUYHOCTH.
Jannas mporpamma CHocoOCTBYET Pa3BUTHIO y YYalllUXCS CAMOCTOSITEIbHOTO MBIIUICHHUS,
dbopMupyeT ymMmeHHs IPHUOOpeTaTh U MPUMEHSTH, MTOJIyYeHHbIC 3HAHUS Ha MpakTuke. Pa3putue u
dbopMupoBaHHE BBIIICYKa3aHHBIX KAauyeCcTB BO3MOXHO Onarojgaps pa3BUTHIO HAay4HO-
MO3HABATEJILHOTO UHTEPECa BO BPEMSsI 3aHSTHI.

Konuemnuss coBpeMeHHOro 00pa30BaHUs MOAPa3yMEBAET, YTO YUYHUTENb MEpPecTaér ObITh
OCHOBHBIM HCTOYHHUKOM HOBBIX 3HAHHWH, a CTAHOBUTCS OPraHU3aTOPOM I103HABATEIILHOMN
JESATEIbHOCTH y4YaluXcs, K KOTOPOH MOXHO OTHECTHM M HCCIIEIOBATEIIbCKYIO IESTEIBHOCTD.
CoBpeMeHHbIE SKCIIEPUMEHTAIIBHBIE MCCIIEOBAHMS IO XUMUU YK€ TPYAHO MPEACTaBUTH Oe€3
UCIIONIb30BAaHUSI HE TOJBKO AaHAJOTOBBIX, HO W HHU(POBBIX H3MEPUTENBHBIX MpHOOpoB. B
®denepallbHOM rocyaapcTBeHHOM oOpazoBarenbHoM ctangapre (PI'OC) mpomnucaHo, 4TO OJHUM
U3 YHHBEPCAIbHBIX YYEOHBIX ACHCTBUI, MPUOOPETAEMBIX YYALTUMUCS, JOJKHO CTaTh YMEHHE
«TIPOBEJICHUS OIBITOB, MPOCTBIX SKCIEPUMEHTAIbHBIX HMCCIEIOBAHUMN, MPSAMBIX M KOCBEHHBIX
M3MEPEHUII C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX IPUOOPOBY. [i1st aTOTO
YUUTENb XHMHUU MOKET BOCHOJIb30BaThCS Y4EOHBIM OOOpYIOBAaHHME HOBOTO IOKOJICHUS —
U(PPOBBIMU JIAOOPATOPUSIMH.

[udposbie nabopaTopur MO XUMHU TPEICTABICHBI NaTYUKAMH JUISI HU3MEPEHUS H
pEeTHCTpaliil  Pa3IMYHBIX IapamMeTpoB, HHTEepdeiicamu cOopa TaHHBIX W MPOrPAMMHBIM
00ecTeueHUEeM, BU3YAIM3UPYIOIINM  JKCIIEPUMEHTANIbHBIE JaHHbIE Ha dkpaHe. I[lpu sTom
AKCIIEPUMEHT OCTAETCS TPATUIIMOHHO HATYPHBIM, HO JAHHBIE YKCIIEPUMEHTa 00pabaThIBalOTCS U
BBIBOJISITCSI HA OKPaH B pealbHOM MaciiTabe BpeMEHHU U B PallMOHATILHOM Tpaduueckoit opme B
BH/IC YUCIICHHBIX 3HaYEHUH, TuarpamMm, rpadukos u Tadimi. OCHOBHOE BHUMAHHUE YUAITUXCS PU
TOM COCPEOTAaYMBAETCs HE Ha COOpPKE M HACTPOMKE SKCIEPUMEHTAIbHOM YCTaHOBKM, a Ha
MPOEKTUPOBAHUM PA3JIMYHBIX BAPUAHTOB MPOBEACHUS HKCIIEPUMEHTA, HAKOTUICHUH JTAHHBIX, X
aHaJM3€ U UHTepIpeTauu, GopMyIUpPOBKE BHIBOIOB.

C TOoukM 3peHHs HAyKH, DKCIEPUMEHT — 3TO HCCIENOBATENbCKUI METOJ O0y4YeHWs,
KOTOPBI TMOJHMMAET TIO3HABATEIbHBIM HWHTEpEC Ha OoJiee BBHICOKUH YPOBEHb, YCHUIIMBACT
MOTHBALMIO CAMOCTOSITEIIBHON AEATEIBHOCTH. VICCIenoBaTebCKuil METOJ SIBISIETCS YCIOBUEM
dbopMupOBaHUS HHTEpeca, NOTPEOHOCTH B CAMOCTOSATEIbHOW, TBOPYECKOM JEATEIbHOCTH
y4amxcs.

HccrnenoBaTenbCKui IMpONHECC COCTOUT U3 HECKOJIBKHX 3TAIlOB: pa3JACIICHUEC CMCCU BEIICCTB,

BBIJICTICHHE MOJIEKYJ OMpPENeIEHHOTO CTPOCHUS, UX UACHTU(DHUKAINS U W3YYCHHE POIIU B
MeTa00IN3ME.

3aHATHuA HHTCTPUPYIOT TCOPCTHYCCKUEC 3HAHUA, W NPAKTHUYCCKHUC YMCHHUA, W HABBIKH
yqamuxcsa B €AUHOM ITPOHECCE ACATCIBbHOCTH y‘-IC6H0-I/ICCJ'Ie,Z[0BaTCHLCKOF 0 XapakTepa.

I[aHHBIﬁ KypC COACPKATCIBbHO CBA3aH C KypCaMU XHUMHHU, 6I/IOJIOFI/II/I, (1)I/I3I/IKI/I N HOCUT
I/IHTel"pI/IpOBaHHHﬁ XapakTep, CHOCO6CTBy5I Pa3BUTHUIO €CTCCTBCHHO-HAYYHOTO MUPOBO33PCHUA
ydamuxcs. B y‘-ICGHOM IUIaHE DJICKTUBHBIN KypC «bHOXUMHUSA» ABISIETCSA YaCThIO HpeﬂMeTHOﬁ
obyactu ((ECTCCTBCHHO-Hay‘-IHBIe MpEeaAMCETBD). MaTepI/Ian mocooOust o0ecreYnBaeT: 3HAKOMCTBO C
COBpPEMECHHBIMHA (bYHHaMeHTaHBHLIMI/I 1 NPUKITAAHBIMU UCCIICOJOBAHHUAMU B obnact 6I/IOXI/IMI/II/I;



dbopMupoBaHKE y 00yJaIOIMUXCsl KOHBEPIEHTHOTO MBIIUJICHUS; YIITyOJIeHHe U 00001IeHre
3HAHUU NIKOJIBHHUKOB O BBICOKOMOIJICKYJIAPHBIX BCIHICCTBAX, MCTOHAX HX HU3YUYCHUS, PACKPBITUC
OPUHIUINOB  (YHKIMOHUPOBAHUS JKMBBIX CHCTEM; 3HAaKOMCTBO C HCTOpPHUEH pa3BUTHS
C€CTCCTBO3HAHUA U COBPCMCHHBIMU p3,3pa6OTKaMI/I yT-IéHBIX; BOCIIMTAHUC GepencHoro OTHOLLICHUA
K JKMBOH mpupone, (GopMuUpoBaHHE KyAbTYphl NHTAaHUS; OOyue€HHE apryMEHTHPOBAHHOMY
BEJICHUIO JMCKYCCHU; )KEJIaHUE 3aHUMAThCSl HAYYHO-TIPAKTHYECKON JCATEIIbHOCTHIO.

[Tocobue conepKUT METOUUECKHEe KOMMEHTapUHU M0 OPraHU3alMK 3aHATUH (0COOEHHOCTH,
CTPYKTYpa, COJIep:KaHue, BUJbI I€ATEIbHOCTH, (POPMBI 3aHATUH U T. 1.). Ha 3ansaTusx ydamiuecs
pa3BUBAIOT AHAIMTUYECKHE CIOCOOHOCTH IIPU MPOBEICHUH MPAKTUYECKUX pabOT, yCTaHABIMBAIOT
MPUYHUHHO-CJIEICTBEHHBIE CBSA3H MIPH U3YYEHUH METOJJOB OMOXUMUH, Y3HAIOT O BO3MOKHOCTSX HX
MPUMEHEHUS B MEJUIIMHE, TUIIEBON IPOMBIIUICHHOCTH, (DapMaIrieBTHKE.

IleneBast ayauropus

Vyamuecs 10 u 11 xnaccos

Ilenb nporpaMMel

O3HaKOMHTBH YYalIUXCsi ¢ OMOXMMHEH Kak HayKOl SKCIEpUMEHTAJIbHOM, COYETaIomel B
ce0e OpraHMyYecKyo XUMUIO 1 Orosnoruto. Takxke JaHHbIM Kypc TOMOXeT COPMHUPOBATH HABBIKU

CaMOCTOSITENIbHOM pabOoThI ¢ LU(PPOBBIMU JATYMKAMHU, IPOBEACHUS U3MEPEHUN U 00pabOTKH

IIOJIyYEHHBIX HW3MepeHHi. Pa3BUTh 1O3HABaTENIBHBII MHTEPEC M METAlIPEIMETHBIC
KOMIIETEHIIMM OOYyYaroUIuXcs 4Yepe3 IMPaKTUYECKYI0 AESITENbHOCTb, PACUIMPUThH, YIIyOUTh U
0000IUT, 3HAHUSA O CTPOCHHM, CBOWCTBAX U (YyHKUUAX OHOMONIEKyd; chopMHpPOBATH
YCTOMYMBBIA UHTEPEC K MPO(PECCHOHATIBHOM EATEIILHOCTH B 00JIaCTH €CTECTBEHHBIX HaYK.

[Inanupyemble pe3yabTaTbl OCBOEHHS Y4YeOHOTO IpeIMeTa XUMHH C OINHUCAHUEM
YHHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI, JOCTUTaeMbIX 00yUYarOIIUMUCS

JlmunocTHBIE pe3ynbTaThl: OOydYaloUIMiiCs IMOJYYHT BO3MOXKHOCTH It (hOPMHUPOBAHHS
CIEAYIOLIUX JUYHOCTHBIX Y Y /1:

* OIIpeJIelIeHNe MOTUBAIIMK U3Y4YeHHs y4ueOHOro MaTepuaa;

* OIICHMBAaHUE YCBAaMBAEMOr0 y4eOHOIr0 MaTrepuana, UCX0/1s U3 COLUAbHBIX U JINYHOCTHBIX
IIEHHOCTEI;

* TIOBBIIIEHHE CBOEro OOPa30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K H3YYEHHUIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUM, CBA3aHHBIX C UICTOPHEN pa3BUTUS XUMHUHU U OOIIECTBA;

* 3HaHME NIPaBUJI IOBEJCHMSI B UPE3BbIUANHBIX CUTYaLUAX;

* OLIEHUBAHUE COLUAIBHON 3HAYMMOCTH MPOQPECCUi, CBA3ZAHHBIX C XUMHEH;

* BIAJICHHE MpaBUJaMHM O€30MacHOro OOpalleHus ¢ XMMHUYECKHMMH BELIECTBaMHU U
000py/I0BaHUEM, MPOSIBJIEHUE IKOJIOTMUECKON KYJIbTYpPHI.

MeTtanpeamMeTHbie pe3yJabTaThl:

PerynaruBHebie

OO0yuaromuiics NOIYyYUT BO3MOXKHOCTH JUIsl (YOPMUPOBAHUS

CIENYIOIINX PETYIATUBHBIX Y'Y /]

* [[eJIeTI0NIaraHue, BKIII0Yast MOCTAaHOBKY HOBBIX Iielieil, mpeoOpa3zoBaHue MPaKTHUECKOM

3aJ]a4uM B [TI03HABATEJIbHYIO, CAMOCTOSITENIbHBIN aHaIN3 YCIOBUM JOCTUKEHHS LI€TTU Ha

OCHOBE y4€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTHPOB ACHCTBUS B HOBOM y4eOHOM MaTepuae;

* IJITAHUPOBAHUE MYTH JTOCTHXKEHUS LEJIei;

* YCTaHaBJIMBAHHE IIEJIEBBIX IPUOPUTETOB, BBIIEICHUE AJIBTEPHATHUBHBIX CIIOCOOOB
JIOCTYOKCHHS TIENM U BBIOOp Hambouiee 3 PeKTUBHOTO crmocoba;

* YMEHHUE CAMOCTOATEIBHO KOHTPOIMPOBATh CBOE BPEMs U YIPABIATH UM;

* YMEHHE NPUHUMATh PEICHUs B TPOOJIEMHOMN CUTYaIl1H;

* IOCTAHOBKA y4eOHOM 3a/1a4uM, COCTaBJIEHHUE [JIaHA U MTOCIEI0BaTEIbHOCTH JEHCTBUH;

* opranu3zaius pabodero MecTa Mpu BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA;



* IIPOTHO3UPOBAHME pe3yJbTaTa YCBOCHHs, OILICHHBAHUE YCBOCHHOIO MaTepHalla, OLEHKa
Ka4yecTBa M YPOBHsI YCBOEHUS, KOPPEKIU B IIJIaH U CIIOCO0 NeMCcTBUS IPU HEOOXOJUMOCTH.

Ilo3naBaTebHbIE

OOyuarouuiics NOIYyYUT BO3MOXKHOCTD U1 (POPMUPOBAHUS

CIEAYIOLIMX MTO3HABaTEIbHbIX Y'Y /1:

* [IOMCK U BblJIeJIEHUE HH(POPMALIUH;

* aHaJM3 yCJIOBUU U TpeOOBAaHUH 3a7auu, BRIOOP, CONOCTaBIEHHE U 000CHOBaHKE crioco0a
peLIeHMs 3a]1a4H;

* BBIOOp Hambojaee 3(P(EKTUBHBIX CIOCOOOB peIIeHUs 33Aaydl B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* BEIBIDKCHHE U 0OOCHOBaHHE THITOTE3bI, BHIOOD crioco0a e€ mpoBepKH;

* CaMOCTOATEJIBHOE CO3/aHUE aJIrOpUTMa JEATENbHOCTH IpU PpELIEHUU MpodiieM
TBOPUYECKOTO U IIOMCKOBOI'0 XapaKTepa;

* YMEHHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;

* ONHWCBHIBAHWE CBOMCTB TBEPABIX, JXKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIACICHHE HX
CYLIECTBEHHBIX IIPU3HAKOB;

* K300pa)keHUE cOCTaBa IPOCTEHIIMX BEIIECTB C IOMOIIBIO XUMHUYECKUX (popmyn u
CYIIHOCTH XMMHUYECKHX PeaKuil ¢ HOMOIBI0 XUMUYECKUX YPAaBHEHHIA;

* MpOBEACHUE HAONIONCHWNA M ONMHCAaHUE MPHU3HAKOB M YCIOBHH TEUCHHS] XHUMHYECKHX
pEaKIMii, BHIOIHEHUE XUMUYECKOT0 SKCIIEPUMEHTA, BBIBOIbI HA OCHOBE aHalIn3a HaOJII0JeHUH 3a
AKCIIEPUMEHTOM, PEUICHUE 33/1a4, TOJyYCHNE XUMUIECKOH HH(pOpMAINU 13

pa3INYHBIX UCTOYHUKOB;

* YMEHHUE OpPraHU30BbIBaTh HCCIIEA0BAHUE C LIE€TIbIO IPOBEPKU THIIOTES;

* YMEHHUE JIe1aTh YMO3aK/IIOUEHUs (MHAYKTUBHOE U [0 aHAJIOTUH) U BBIBOJBI;

* yMEeHHE O0BEKTUBHO OIICHWBATh MH()OPMAIIHIO O BEIIECTBAX M XMMUYECKHX TPOLIECCaXx,

KPUTUYECKH OTHOCUTBHCS K TICEBIOHAyYHOU MHPOPMALIUH.

KoMMyHUKaTHBHBIE

OO0yuaromuiics NOIYIUT BO3MOXKHOCTH U1 (POPMUPOBAHUS

CIEYIOINX KOMMYHUKATUBHBIX Y'Y /1

* [I0JIHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICIIEH B COOTBETCTBHH C 331a4aMM U YCIIOBUSIMHU

KOMMYHHKAIIHH;

* aJIeKBaTHOE UCIIOJIb30BaHNE PEUYEBbIX CPEACTB JJIsl AUCKYCCUU U apTyMEHTAIMH CBOEH

MO3UIMH, YMEHUE NPEJCTaBISITh KOHKPETHOE COJEp)KaHHUE C COOOIIEHHEM €ro B
NUCbMEHHOW U YCTHOH (popMe, onpeenieHre cnoco0oB B3aUMOAECHCTBUS, COTPYTHUUECTBO

B IIOMCKE U cOope MHpOopMaIy;

* OIpelesieHue CIOocO0OB B3aUMOJEWUCTBUS, COTPYAHHYECTBO B IIOMCKe M cOope
uH(poOpMallMy, y4yacTHE B Juajore, IJIaHUpPOBaHUE OOMIMX CHOCOOOB pabOThl, MpPOSBIECHUE
YBaKUTEIBHOTO OTHOILIEHUSI K IPYTUM 00ydaeMbIM;

* ONHCaHUE COJEP)KAHHS BBHIMOJHAEMBIX JEHCTBUN C LEIHI0 OPUEHTHPOBKH IMPEIMETHO-
NPaKTUYECKOH J1eSTeNbHOCTH;

* YMEHUS YYUTHIBATh Pa3HbIe MHEHUS M CTPEMHUTHCS K KOOPAWHAIIMN PA3ITUIHBIX TIO3UIUIA

B COTPY/IHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3HUIINIO, ApTYMEHTUPOBATh W KOOPIMHUPOBATH
e€ ¢ O3ULUSAMH MAPTHEPOB B COTPYIHUUECTBE MPH BBIPAOOTKE OOIIETro pereHus

B COBMECTHOM JIeSITEILHOCTH;

* OCYUIECTBJIATH B3aMMHBIM KOHTPOJIb M OKa3bIBaThb B COTPYIHHYECTBE HEOOXOIUMYIO
B3aWMOIIOMOIIIb;

* IJTAHUPOBATh 001IHE CIIOCOOBI PabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO, OLICHKY

neicTBuil mapTHEpPa, yMeTh yOexknaTh;

* MICTIOJIb30BAaTh 4/IEKBATHBIE SI3BIKOBBIE CPEJICTBA AJIsE OTOOPAKEHUSI CBOMX YYBCTB, MBICTIEH,
MOTHBOB M MOTpeOHOCTel; oToOpakaTh B peuu (omucaHue, OOBSICHEHHE) CoJep>KaHue
COBEpILIAEMBbIX JIeHCTBUI KaK B (pOpME I'POMKOM COLIMATU3UPOBAHHOM peun, Tak U



B (hopMe BHYTpEHHEH peun;

* pa3BHBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3ysS CpEICTBAa YCTHOU H
NUCHbMEHHOW KOMMYHHMKAIlMM Ipu paboTe ¢ TeKcTaMd Yy4yeOHUMKAa U JIOTIOJHUTEIbHOU
JUTEPaTypoil, CIIPaBOYHBIMU TaOJIMIIAMU, MPOSABISATH FOTOBHOCTh K YBA)KEHUIO HMHOM TOYKHU
3peHwus IpHu 00CYXIEHUH PE3yIbTATOB BHIIIOJHEHHON PabOTHI.

IIpenmeTHble pe3yJibTaThI

OO0yuaromuiicss Hay4YuTCs:

* IPUMEHSATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT;

* XapaKTepU30BaTh TEPMUHBI U MIOHATHS, OOBSICHATH B3aUMOCBSI3b MEX]ly HUMH;

* 000CHOBBIBATh CUCTEMY B3IJIAI0B Ha KHUBYIO IIPUPOJLY, IPUMEHSS OMOJIOTHYECKUE TEOPUH,
yUYEHHsI, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHUIBI UX TPUMEHHUMOCTH;

* KJ1accu(UIUPOBATh OCHOBHBIE OMOJIOTUYECKHUE MAKPOMOJIEKYIIbI;

* ONHCHIBATh (DYHKIIMU OETIKOB, HYKJIEUHOBBIX KUCIIOT, YTIIEBOJIOB U JIMIUIOB;

* YCTaHABJIUBATDH CBA3b CTPOCHUSI U (DYHKIIUN OCHOBHBIX OMOJIOTMYECKUX MaKPOMOJIEKYII,

UX POJIb B IpoOIleccax KJIETOYHOTO0 MeTaboIn3Ma;

* O0BSICHATH 3HAUEHUE MUKPO-, MAKPO- U YIBTPAMHUKPOIIEMEHTOB B KJIETKE;

* IOHUMAaTh CYIIHOCTh OMOCHHTE3a OEIKOB, MEXaHU3Ma JACHCTBUS (PEepPMEHTOB, OMOCUHTE3A
JHK u PHK, pacnana 6enkoB, Onocunte3a 1 00OMeHa yriieBoJ0B, OMOCHHTE3a U 0OMEHa JIUIUIOB,
Ouonoruueckoro okucienus u curesa AT®, mexanuzma JeicTBUS CTEPOUIHBIX TOPMOHOB;

* pemarh 3aJayu Ha ompejaeneHue mnocienoBaTenbHocTH HykieotunoB JJHK u mPHK
(MPHK), antukononoB TPHK, nocnenoBaTenbHOCTH aMMHOKUCIIOT B MOJIEKYJIE Oenka, IpUMEHss
3HAHUA O PEaKLUAX MATPUYHOTO CUHTE3a, FEHETHYECKOM KOJIe, MPUHIUIIE KOMILIEMEHTapHOCTH;

* JIeNIaTh BBIBOJIBI 00 M3MEHEHHSIX, KOTOPBIE MPOU30MAYT B IIpOIIeccax MATPUIHOTO CUHTE3a
B ClIy4ae U3MEHEHHUs ocieaoBareabHocTu HykineotunoB JJHK;

* 000CHOBBIBATH B3aUMOCBS3b IJIACTUYECKOTO M YHEPTETHUECKOTO 0OMEHOB; CPaBHUBATH

MPOLIECCHI TTACTUYECKOTO U SHEPTeTHIECKOr0 0OMEHOB, MPOUCXOASIINX B KIETKAX )KUBBIX
OpraHU3MOB;

* XapaKTepHU30BaTh METO/Ibl OMOXUMHUYECKUX HCCIIETOBAHMIA;

*  TPOBOIUTH y4eOHO-MCCIICAOBATENBCKYIO JESTEIBHOCTh: BBIIBUTATh THIOTE3BI,
IUTaHUPOBaTh padoTy, 0TOMpPATh U MPeoOpa30BbIBATh HEOOXOAUMYIO HH(OPMALIHIO, TPOBOIUTH

OKCTIEPUMEHTHI, THTEPIPETUPOBATH PE3YJbTATHI, JeJIaTh BHIBOJBI HA OCHOBE IOJIyYEHHBIX
pe3ysbTaToB;

OO0yuaromuiics MOTYYUT BO3MOKHOCTh HAYUUTHCS:

* BBIJIBUTATh U POBEPSTH 3KCIIEPUMEHTAILHO THIIOTE3bl O XUMHUECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE HMX COCTaBa W CTPOCHUS, WX CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE DPEAKIUHU, O
XapakTepe U MPOIYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIUi;

* XapaKTepU30BaTh BEMIECTBA IO COCTaBY, CTPOCHUIO W CBOMCTBAaM, YCTaHABJIHMBATh
NPUYMHHO-CJIEICTBEHHBIE CBA3U MEX/Y JAaHHBIMU XapaKTEPUCTUKAMHU BEILlECTBA;

* BBIIBUTATh U TPOBEPSATH DIKCIEPUMEHTAIBHO THUIOTE3Bl O pe3yiabTaTaX BO3JEHCTBHA
pa3InYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH peaKinu;

* ACIIOJIB30BaTh MPUOOPETEHHBIE KITFOUEBBIE KOMITETEHIIMH TIPY BBITOJTHEHUN TIPOSKTOB U

y4eOHO-UCCIIEIOBATEIbCKUX 331a4 10 HW3YYEHHIO CBOWCTB, CIIOCOOOB TMOJIyYEHHS H
pacrio3HaBaHUs BEIICCTB;

* 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEIIECTBAX U XUMHUUECKUX IIpoIeccax;

* 0CO3HABATh 3HAUCHHE TEOPETHUECKUX 3HAHUH 1T0 XUMUH JIJISl IPAKTHIECKOHN JeSITeTbHOCTH
YeJI0BeKa.

Ne Ha3Banue pa3nenos u tem KonnuecTBo yacos
Bcero Teopus IIpakTuka




10 xnacc

Tema 1 BBoxHEbIe 3aHATUA. 4 2 2
XUMHUYECKUN DOKCIHEPUMEHT U
1udpoBkIe 1abopaTopuu

Tewma 2 BBenenue B 6moxumuio 2 2

Tema 3 XUMHUYECKUN COCTaB 4 3 1
OpraHU3MOB M 00Illee MOHATHE
00 0OMEeHe BeIECTB U SHEPTUH B
’KUBOM IPUPOJIC

Tema 4 Benxu. Pacnan u 8 6 2
OrocuHTEe3 OEIKOB.

Tema 5 DepMeHTHI 6 4 2

Tema 6 Buramunbl U HEKoOTOpbIE 6 4 2
apyrue OnonoruyecKu

AKTUBHBIC COCANHCHUA

Tema 7 HyxienHoBbie KHCIOTHI U 4 3 1

UxX 00MeH
11 xnacc

Tema 8 VrieBobl U uX 00MEH 5 3 2

Tema 9 JInnuaer 1 ux oOMeH 5 3 2

Tema 10 buonorunueckoe 2 2
okucieHnue u cuare3 ATO

Tema 11 ['opMOHBI M HX poJb B 8 6 2
oOMeHe BEIIEeCTB

Tema 12 B3aumocss13b u perynsnus 4 2 2
oOMeHa BEIIECTB.

[TpoGnembr

OMOXUMHUYECKOMN IKOJIOTUH

Tema 13 [TpoexTHas pabora 10 2 8

Hrtoro 68 42 26

(I)OpMBI KOHTPOJIA

KonTtpons pesynbTaToB 0OydeHHs B COOTBETCTBHMM C JIaHHOW 0Opa3oBaTenbHOM
IpOrpaMMoil mpoBoIUTCS B (hOpMe MUCbMEHHBIX U SKCIIEPUMEHTAIbHBIX paboT, MpeArnoIaraeTcs
IIPOBEJICHUE TPOMEKYTOUHOM U UTOTOBOM aTTectauuu. [IpomexxyTouHas aTTecTalus NpoOBOANUTCS

B BUJI€ TCCTUPOBAHU 110 TEMaM KypcCa, IPUHUMAIOTCA OTYETHI I10 MPAKTUICCKUM pa60TaM,

CaMOCTOATCIIbHBIC TBOPYCCKUC pa6OTLI, HUTOT'OBBIC y‘-Ie6HO-I/ICCJ'ICI[OBaTeJ'ILCKI/IC ITPOCKTHI.



HtoroBoe 3aHATHE MPOXOAUT B BUJE HAyYHO-TIPAKTUYECKON KOH(EPEHIIUU UIN KPYTIoro
CTOJIa, T/I€ 3aCIYIINBAIOTCS JOKJIAbl yUalIuXcs 10 BBIOPaHHOM TeMe UCCIeIOBaHMsl, KOTOpPhIE

MOTYT OBITh TIpeJICTaBIICHBI B (popmMe pedepara Hitd 0TIETA 110 HCCIIS0BATEIBCKOM padoTe.
Cpoxku peanu3zauuu 1 rog

[Tporpamma paccuntana Ha 0oOy4eHHUs. [leprHOMUHOCTD 3aHATHIA: ©KEHEICTBHO.
I[JII/ITGJIBHOCTB OJHOT'O 3aHATUA —

@DopMBI U METOBI O0Y4EHUS

Conep:xkanue nporpaMmmsl

Tema 1. Xumuueckuii sxciepuMeHT U nudposslie 1adbopaTopun

Ludpossie natunku. OOmme xapakTepucTukn. Ouzmueckue 3((HEeKTol, HCIOIb3yeMble

B paboTe TaTUYUKOB.

Tema 2. Beaenue B 6MOXUMUIO

buoxumuss — Hayka O KaueCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJACP)KaHUU MU
peoOpa3OBaHUAX B IPOLECCE )KU3HEAEATEIbHOCTU COEAMHEHN, 00pa3yIOLINX )KUBYIO MaTEPUIO.
Hcropus pa3Butuss Ouoxumuu. Poiib OTeyecTBEHHBIX YYEHBIX B pa3BUTHM OUOXUMMH.
B3aumocBs3p  OMOXMMHMM C MOJIEKYJISIpHOM Ouosioruei, 0Modu3nkol U OHOOPraHUYECKOU
XUMuel. 3HaueHrne OMOXUMUM JUIs pa3BUTHUS OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOIHHU, CETBCKOTO
XO3SIMCTBA, TEHETUKM M OJKOJOTMH. MeToapl OMOXMMHYECKHMX HCCICNOBAaHUH H  UX
XapaKTepUCTHKA. Hcnonb3oBanue COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATH3UPOBAHHBIX QU3NKOXUMUYECKUX METO/JOB aHalu3a sl OHOXMMHUYECKHUX IIEJICH.
Bbruoxummueckue MeTo1bl MOHUTOPHHTA OKPY/KAIOLIEH CpeJibl.

Tema 3. Xumuueckuii coctaB OpraHu3MoB U o011iee OHATHE 00 0OMEHE BEIeCTB U SHEPTHH
B kuBON mpupoje [loHsATHE O TIaBHBIX OMOT€HHBIX 3JIeMEHTaXx. Makpo- U MHUKPOAJIEMEHTHI.
3aKOHOMEPHOCTH PACIPOCTPAHEHUS 3JIEMEHTOB B JKUBOM mpupoae. [TorpedHOCTh opraHu3mMoB B
XUMHYECKHX JJIEMEHTAaX. bMOreoXMMHUYECKHIl KPYroBOpPOT BEILIECTB B INPUPOJE — OCHOBA
coxpaHeHuss paBHOBecusi Ouochepbl. MacmTabbl oOOMEHa BEIIECTB B KHUBOW MPUPOJIE.
[TnacTnyeckue v dHEPreTUYECKUE BEIECTBA. bUOIIOTMYECKN aKTUBHBIE COEIMHEHUS, UX POJb B
JKU3HU 4€JI0OBEKA, )KUBOTHBIX U pacTeHUU. [IoHsTHE 0 MecTuLIMAAX U X BUOAX.

Tema 4. benku. Pacnag u Onocunres 0eIK0OB

Posnp GenkoB B MOCTPOCHNH U (DYHKIIMOHUPOBAHUU JKUBBIX cucTeM. [loHsATHE O TpoTeOMeE U

IpOTEOMHUKE. AMHUHOKHCIOTHBIH cocTaB OenkoB. [loHsTHE O NPOTEMHOTEHHBIX
AMUHOKHCIIOTAX.

Cnoco0 cBsi3M aMMHOKUCIOT B OenkoBoil monekyine. Ilentunbl. IlpupoaHsle menTuabl
(TJIyTaTHOH, Ba30NpPeCcCUH, SHKe(haIUHbl, SHIOPGUHBI U Jp.), UX (PU3HOJIIOTHYECKOE 3HAYCHUE U
UCIIOJIb30BaHWE B KauecTBE MEAMIIMHCKUX IMpernapaToB. XHUMHUYECKUH CHHTE3 MENTHI0B
3aJJaHHOTO CTPOEHHUS M BO3MOXKHOCTH HUX mpuMeHeHUs. CTpyKTypa OEJIKOBBIX MOJEKYI.
[lepBuunas cTpykTypa OenkoB. [IpMHIMIBI M METOABI ONpeAeNeHUS MEPBUYHON CTPYKTYpPbI
Oenka. BropuuHast u HajgBTOpUuHast CTPYKTyphl OenkoB. [Tonstue 06 o- u B-KoHpoOpmanumsax
nonunentuaHoi nenu (padotsl JI. Ilomunra). Ilapamerpsl o-cnvpany MOIUMENTUIHOW ILIETIH.
CBsI3b MEPBUYHON M BTOPUYHOM CTPYKTYp OenkoBoil monekynbl. Knaccudukanus 6enxoB mo
3JIEeMEHTaM BTOPUYHON CTPYKTYphl. JIOMEHHBIN NPUHIUI CTPYKTYPHOM OpraHu3anuu OeNKOB.
[ToHsATHE O CTPYKTYPHBIX M (YHKIMOHAJIBHBIX JOMEHaX (Ha MpUMepe MMMYHOITIOOYJIMHOB U
KaTaJUTHUYECKH AaKTUBHBIX OenkoB). TperuuyHas cTpykrypa OenkoB. Tumbsl cBs3ed,
o0ecreynBaroIuX MoAAepKaHUE TPETUUHON CTPYKTYphl. JJMHAMHUYHOCTh TPETUUYHOM CTPYKTYpPHI
OenkoB. Ilpenckazanue mNPOCTPAHCTBEHHOTO CTPOEHUS OENKOB HMCXOAS W3 HUX IEPBUYHOMN
CTPYKTYpbI. UeTBepTHUHas cTpyKTypa 6enkoB. KOHKpeTHbIe IpuMephl Y4eTBEPTUUHOM CTPYKTYPbI



0enKoB (reMoriIo0uH, JIakTaT-aeruaporeHasa, katauasa u 1p.). Homenknarypa u knaccuduxanus
6enkoB. DyHKIMOHAIBHAs Kiaccu(uKalus OENKOB U XapaKTEepUCTHKA OTIENbHBIX TIPYII:
CTPYKTYPHBIX, COKPATUTEJIbHBIX, 3aLIUTHBIX, TOKCHUUYECKHUX, PELENTOPHBIX U PETYIATOPHBIX.
benku (MeTamI0THOHEHWHBI, TEMOTJIOONH | JIp.).

Pacnan OenkoB. ®epMeHTHI, oOcymlecTBisitonMe pacnan OenkoB. [Iporeacombr —
KOMIUIEKChl TPOTEOJUTHYECKHX (epMeHTOB. MaxopHble O€lKH KpOBM KaK HCTOYHUKHU
OMOJOrMYECKH aKTUBHBIX NenTha0B. MeTabonn3m amMuHOKHCI0T. KOoHeuHble TPOAYKTHI pacnaja
0eIKOB M MyTH CBS3bIBAaHMsS aMMMaka B opranusme. Ilytu HOBOOOpa3oBaHHS aMHUHOKHCIOT.
[lepBuuHblE M BTOPUYHBIE AMHUHOKUCIOTHI. 3aMEHMMbIE U HE3aMEHUMBIE AMUHOKHUCIIOTHI.
buocunTtez OenkoB. MarpuuHas cxema OuocHuHTe3a O€NKOB. AKTUBUPOBAHME AMUHOKHCIIOT
(cunte3  amuuoammn-TPHK).  Crpoenme  pubocom. CocTaB  NPOKAPHOTHYECKUX U
sykapuotudeckux pudocoM. IlonmmpubGocomsbl. Drtanbl TpaHCIAUUM (MHULMALKSA, SJIOHTaLMs,
TepMuHanmg) U ux perymsanusa. Kox OenkoBoro cuHre3a. OCOOEHHOCTH T€HETHYECKOTO KO/
MHUTOXOH/APHH U XJIOPOILIACTOB.

JlabopaTopHBbIil paboThI

1. Onpenenenue cpenpl paCTBOPOB AMHUHOKHCIIOT.

2. OnpeneneHue N303JIEKTPUUECKOM TOUKHU KETATUHBI.

3. Onpenenenue TemepaTypsl IJ1aBJICHAsS aMUHOKHUCIIOT.

4. BiiusHue TemnepaTypbl Ha CBOMCTBA OEJIKOB.

5. Biiussaue namenenust pH Ha cBolicTBa OEIKOB.

6. LIBeTHBIE peakIK Ha OENKHU.

Tema 5. @epMeHTHI

Pa3HooOpa3ue kaTamuTHUECKW AaKTUBHBIX MoJiekysl. KaramuTuuecku axTHUBHBIE O€NIKU
(oH3uMBI), KatanuTHuecku akTuBHble PHK (pn0o3uMbl), KaTanuTHYEeCKH aKTHBHbBIE aHTUTeNa
(a063uMBI).

Kartanutnueckas ¢ynkuus Oenkos. Pa3nuuus B cBOMCTBaxX (hepMEHTOB M KaTalU3aTOPOB
uHOU npupoasl. CriennpuaHocTh neiicTBus GpepmenToB. Ponbs oreuectBeHHBIX yuénbix (M. I1.
ITaBnos, A. E. bpaynmreiin, B. A. DHrensrapar u ap.) B pazsutuu dH3uMonoruu. [lonstue o
CyOCTpaTHOM M aJUIOCTEPUYECKOM LIEHTpax B MoJjekyse ¢epMeHTOB. dDepMeHTH MOHOMEPHI
(TpUIICHUH, JM30LUM) M MYJIbTUMEpbl (TayTaTHOH-penykTas3a). I[loHsatne o kodepmeHTax.
Kodepmentsr — nepenocunku Bogoposa u anexktponos (HAL, HAJI®, @A), u aTOMHBIX TPYIIIT
(ATD, xodepment-A, HJID-caxapa). MHoxecTBeHHbIE (GOpPMBI  (QEPMEHTOB M  HX
(GYHKIIMOHAIBHOE 3HAYCHHE.

N30¢epMeHTl JaKTaTAETHAPOreHa3bl. 3HAYEHUE MCCIIEJOBAHUS MHOKECTBEHHBIX (OopM
(GbepMEeHTOB i1 MEIUIMHBI, T€HETUKU, CEIEKIUU U MOHUTOPUHIA OKPYKAIOLIEH Cpebl.
Mexanusm neiictBus ¢pepmeHnToB. DepMeHT-cyOcTpaTHble KOMIUIEKChl. KoHcTaHTa aucconuanyuu
dbepment-cyoctpatHoro komruiekca (KS) m xoncranta Muxasmuca (KM). AxrtuBatopsl u
UHTUOUTOPBI

bepmeHTOB. BnusiHMEe KCEHOOMOTMKOB Ha aKTHBHOCTh (epmeHTOB. HomeHknarypa u
knaccupukanus  pepmentoB. IlpunHnunsl  knaccuukanuu ¢depMeHToB. IIpomblnuieHHOe
MOJIyUeHUE U TPAKTHUECKOE WCIOJIb30BaHHE (epMeHTOB. IlepcrnekTHBBI MPaKTHUECKOTO
UCIIOJIb30BaHUS puOO3UMOB U a03UMOB JUIst 60pPBHOBI ¢ 3a00I€BaHUAMH YeTIOBEKa.

JlaGopaTopHbIit pabOTHI

1. TepmonaGmiibHOCTH (PEPMEHTOB.

2. BiustHue akTMBaTOPOB M MHTHOUTOPOB HA paboTy (EPMEHTOB.

Tema 6. ButaMHHBI 1 HEKOTOpBIE IpYrHe OMOJIOTUYECKH aKTUBHBIE COSIUHEHHMS

HcTtopust oTKpbITUS BUTaMUHOB. POjb BUTAMMHOB B NUTAaHUM 4YeJIOBEKAa M KUBOTHBIX.
ABHUTaMUHO3bl, TMIIOBUTaMUHO3bl, THNEpBUTAaMUHO3bl. COOTHOIIEHWE BUTAMHUHOB U
KO(EepMEHTOB.

Buramepus. XKupopactBoprmble BUTaMUHBL. BuTamMuH A 1 €ro y4acTue B 3pUTEIIBHOM aKTe.
Buramunsl D, K u E u ux pons B oOMeHe BemecTs. BonopactBopumble BuTamMmuHbl. Butamunsl B



B2, B5, B6, B12, ux 3nadenne B oOMeHe BemiecTB. Buramun C (ackopOMHOBAs KUCIIOTA).
PasnooOpa3zue OuONOrMYecCKW aKTUBHBIX COCIMHEHUI: AaHTUBUTAMHMHBI, AHTUOMOTHKH,
(GUTOHIM B, TepOUIHIBI, 1e(OTUAHTHI, POCTOBBIC BEIIECTBA (BaKHEHIIWE MPEICTaBUTENH M
MEXaHU3MBI JCHCTBHS).

JlaboparopHbie pabOTHI

1. KayecTBeHHas peakiusi Ha BUTAMUH A.

2. KonnuecTBeHHOE onpesenieHue Butamuna P B yae.

Tema 7. HykiienHOBBIE KUCIIOTHI U UX OOMEH

Hcropust OTKpBITUST W HW3Yy4YEHUS HYKIEHMHOBBIX KHCIOT, UX XUMHUYECKHUH COCTaB.
XapakTepucTrUKa MypUHOBBIX U MUPUMUJUHOBBIX OCHOBaHUH, BXOJSAILIUX B COCTaB HYKJIEMHOBBIX
KHCJIOT.

JlBa THma HYKJICMHOBBIX KHCIOT: JAe30KcupuOoHykienHoBas kuciora (JAHK) wu
pubonykiiennoBas kucinora (PHK). Pazmuuus mexny JAHK u PHK no cocraBy riaBHBIX
A30THCTBIX OCHOBAHMM, MMEHTO3aM, MOJEKYISIPHONH Macce, JOKaJIW3aluK B KJIETKe U (DyHKIUSAM.
Crpyxrypa u ¢pynkuuu JJHK. Conepxxanue JIHK B opranusme u nokanuzanus e€ B KJeTke (s1po,
MUTOXOHJIPHH, XJIOpoIiacTa, anucomsel). Pasmep u popmsr monexyn JIHK. Konbuesas dopma
JAHK nexoTophix

daroB, MuToxoHapuit u xiuoporuiactoB. IlepBuunas crpykrypa HHK. VYcnexu wu
HEPCHEKTHBHI B PacIM(PpOBKe CTPYKTYpbl TEHOMOB MUKPOOPTaHU3MOB, PACTEHUH M KUBOTHBIX.
[Tpoekt «I'enom uenoBekay». Bropuunas crpykrypa IHK (mozens [Ix. Yorcona u @. Kpuka).
KommieMeHTapHOCTh a30TUCTBIX OCHOBAHUH U €€ 3HaYeHHE JJIsi BOCHPOU3BEIEHUS CTPYKTYPbI
T€HOMOB.

Tpernunas crpykrypa JIHK. Ceepxcnupanuzanus JJHK. W30b1TO4HOCTS 1 KOMIIAKTHOCTD
monekyn JIHK. Ctpoenue xpomaruna. Myrtauuu B JIHK u ¢dakTopsl, ux BbI3bIBaIOIIKE.
Penapanus crpykrypet [JAHK u €€ 3Hauenwe 1 coxpaHeHuss BUI0B. HacnencTtBeHHbIE
3aboneBanus. PHK, ux knaccuduxanus (TPHK, pPHK, MPHK, MmaPHK, TmPHK, Bupycusie PHK).
CpaBHutenbHas xapaktepuctuka BugoB PHK mo ux crpykrype um ¢ynkumsam. Mexanusm
ouocunte3a (permukanuu) JIHK. ®epmentst (PHK-momumepasza, JIHK-nomumepasa, JIHK-
nura3a) u OenkoBble akTopsl, yuacTByromue B perukanuu JIHK. Permkanvonnast Buimka u
stanel OnocunTesa JJHK.

OcoOeHHOCTH peruMKanuMu y npo- u sykapuoT. buocunres PHK (Tpanckpunius) u eé
peryisauus y npo- W 3ykapuor. Ilomsarue o TpanckpunroHax u omnepoHax. Co3peBaHue
(TIporeccuHr)

PHK. Cuonaiicunr u ero Buabl. Aytocrutaiicur. «PenaktupoBanue» PHK. O6patHas
TpaHCKpUINIIMA U €€ 3HayeHue [UIsl CYLIEeCTBOBaHMWS BHPYCOB (Ha MpuUMepe BUpyca
UMMYHOAE(PUIINTAa YeIOBEKa M BUPYCOB TPHIINA) U BHYTPUTCHOMHBIX mepecTpoek. [lonstue o
MOJIBUJKHBIX T€HETHMUECKHUX B3JIEMEHTaX M MX 3HAu€HUU JUIsl HBOJIOLMU reHoMoB. [loHsTHEe O
FEHETUYECKONM MHXeHepuH. [IpuHUIMIBI W CcTpaTeruu MOJEKYISPHOTO KJIOHUPOBAHUS.
JlocTrxkeHMs ¥ epCIeKTUBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.

JlaGopatopHble paboThI

1. Beigenenue HyKJIEONIPOTEUHOB U3 IPOXOKEH.

Tema 8. YrieBosl U ux 0OMeH

Knaccudukanus yrinesonos. [IpocTeie yriaeBoabl (MOHOCAXapu/Ibl) U UX MPEICTaBUTENN

(pubo3a, rmoko3a, ppykrosa, ragakrosa). CioxHble yrieBoabl. Jucaxapuisl (caxaposa,
JaKTo3a, Manbro3a). llommcaxapuibl, UX CTPYKTypa W MpeacTaBUTENH (TJIMKOTeH, Kpaxmail,
KJIeT4aTka, XUTHH). OYHKIMH YIIEeBOJOB (dPHEpreTHYeckas, Merabomudeckas, pelenTopHas u
7p.).

[mukonpoTenHbl Kak JeTepMUHAHTHI rpynn kpoBu. OO6men yrieBoaoB. Ilytu pacmana
nosmcaxapusoB. Perymsamust ¢docdoponmuza mpu ydactuu TopMmMoHOB, (G-0enkoB, TAM®D u
MPOTEUHKHHA3.

OOMeH TIIOK030-6-bochata (MMXOTOMUYECKHIT W amoToMuYeckuidl mytn). OOMeH
NUPOBUHOTPaHOM KUCHOTHL. I mnkonu3. CriuptoBoe Oposkenue. [lelicTBue 3TaHOIa Ha OPraHUu3M



4eJI0BEKA. [TonmudpepMeHTHBI ~ KOMILIEKC OKHCITUTEIBHOTO  JIeKapOOKCUIIMPOBAHHUS
MUPOBUHOTPAAHON KUCIOTHI. LUK TpruKapOOHOBBIX M TUKApOOHOBBIX KHUCJIOT, €r0 3HaUY€HUE B
oOMeHe BemlecTB W oOecrieueHHHM OpraHu3Ma sHeprueid. bmocunres yrneBonos. Ilonstue o
MEePBUYHOM OMOCHHTE3€ YTieBOA0B. | TtokoHeoreHe3. buocuHTe3 0uro- U MojiMcaxapuiaos.

JlaboparopHbie pabOTHI

1. IIBeTHBIC peakMu Ha Kpaxmal.

2. KauecTBeHHbBIE PEAKIIMIO HA MOHO- U AUCaXapu/Ibl.

Tema 9. JIunmuael 1 ux oOMeH

OOmast xapakTepucTuka M Kinaccupukanus aunuaoB. CTpykTypa v (QyHKIUH JTUIHIOB.
Pounpb munugoB B moctpoeHnn 6uonoruueckux MeMopan. CTpykTypa U pyHKIHHU JIUTTOTPOTEHHOB.
OO6meH xupoB. Pacniag xupoB 1 B-OKKCIIEHNE BBICIINX KUPHBIX KUCIOT. [ THOKCHUIIEBBIN LUK U

€ro poJib BO B3aMMOCBSI3H OOMEHa JIUMHI0B U YIIIeBOA0B. MexaHn3M OMOCHHTE3a BBICIIUX

KUPHBIX KUCIOT. buocunres tpurnuuepunos. Hapymenus B oomene sxupoB. OxupeHue u
ero npu4ynHbl. Bocku, ux crpoenue, PyHKIUU U NMPEACTaBUTENH (CIEpPMALIET, MUEIUHbBIN BOCK).
Crepunsl. Crepoinbsl (xosecTepod, sprocrepon u ap.). CTpykrypa ¥ (yHKIHMH CTEPOUIOB
(xoneBasKHUCIOTa,  cTepougHble  TopMoHbI). @Docdonunuabl.  buonmormyeckas  ponb
dochomunno. PocHoMHOZUTHIBI KAK HCTOYHUKH BTOPUYHBIX TTOCPETHIUKOB TOPMOHOB.

JlaGopaTopHbie pabOThI

1. Onpenenenne TeMnepaTypsl IIaBICHUS U 3aTBEPICBAHUS JKUPOB.

2. OMyJIbrupOBaHUE )KUPOB.

Tewma 10. buonornueckoe okuciaenue u cuates ATO

HcTopus uzyuenus nporeccoB onomorudyeckoro okucienus: padotsl A. H. baxa, B. 1.

[Mamnmagwaa, O. BapOypra, B. A. Darensrapara. Pazaoobpaszue hepMeHTOB OHOJIOTHYECKOTO
okucneHus. CUCTEMbl MUKPOCOMAJILHOTO OKHcIieHUd B kieTke. Lluroxpom P-450 u ero pons B
JETOKCUKAIMMKCEHOOMOTUKOB. CynepoKcuaIucMyTasa, KaTanasa i UX poJib B 3alllUTE OpraHu3Ma
OT aKTUBHBIX (hopm kucnopoga. ConpsixeHue okucieHus ¢ pochopunupoBanuem. CydcTpaTHOE
dochopmmpoanre u (pochopunupoBaHue HA YPOBHE JICKTPOHHO-TPAHCIIOPTHOHN IICTIH.
[Tonsatne o compsratomeii MemOpane MHUTOXOHIpUH. Crtpoenue nporoHHOH ATda3zbl u
BEpOSATHbIE MEXaHU3MbI cuHTe3a ATO.

Tema 11. 'opMOHBI ¥ UX POJIb B 0OMEHE BELIECTB

Knaccugpukanus ropmoHoB. CrepougHbleé TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH,
ACTPAAMOi, JKAW30H. MeXaHu3M JEeHCTBUS CTEPOMAHBIX TOPMOHOB. llenTHaHBIE TOPMOHBI.
XapakTepucTUKa MHCYJIMHA, TOPMOHA pOCTa, THUPEOTPOIIMHA, TacTpUHA, Ba30IPECCHHA.
MexaHu3M J1eHCTBHSI MENTHIHBIX TOPMOHOB (Ha IpUMepe TIIoKareHa U MHcynuHa). CaxapHbIi
IMa0eT U eTo

Buabl. [Ipourie TrOpMOHBI (aJpeHanuH, ayKCUH, TUOOEpeNIuHbI, LHUTOKMHUHBI,
IPOCTarjJaHAuHbl), WX CTPYKTypa M MEXaHU3M JeHCTBUS. PuiM3uHr-pakTopsl TOPMOHOB.
Heiiporopmons! (3H10p¢huHBI 1 3HKeanHbl). [[puMeHeHne TOpMOHOB B MEIULIMHE U CETLCKOM
XO3HCTBE.

JlaGopatopHble paboThI

1. KauecTBeHHBIE peaKkIIM HA WHCYJIUH.

2. Peakuyst agpeHaanHa ¢ XJIOPHBIM JKEJIE30M.

3. Peakius agpeHanuHa ¢ HoJ0M.

Tema 12. B3aumocBszb W perymauus oOMmeHa BemiecTB. I[IpoGiembl OHOXMMHYECKOM
HKOJIOTUU

OO0ue npeacTaBiIeHUs O B3aMMOCBSI3M 0OMeHa BellecTB B KieTke. [IoHsATHE 0 KITI0YeBbIX
MeTabonuTax (MUPOBUHOTpAIHAS KHCIOTa, KohepMeHT-A u np.). Bzaumocssass OenkoBoro u
HYKJIEMHOBOTO OOMEHa, 3HAa4YeHUE PpEryasTOPHBIX OelkoB. B3auMMOCBS3b YIIIEBOJHOTO U
O6enkoBoro odOMena. Poip mupoBHHOrpamHON KHCIOTHI U nukiaa Kpebca B 3TOi B3aMMOCBSI3H.
B3anmMocBs3p 0OMeHa yrieBoA0B U JIUIHI0B; POJIb alleTHIIKOAH3UMa-A B 3TOM Ipoliecce. Y pOBHU
perynauud  oOMeHa  BEIIECTB:  KJIETOYHBIM, OpraHM3MEHHBII U  TOMYJSLHUOHHBIM.
TpaHCKpUNIIMOHHBIN (ONEPOHHBIN) ypOBEHb peryisauud. OCHOBHBIE MEXaHU3MBbl PETYJSALUN



oOMeHa BemiecTB B KieTke. OpraHW3MEHHBIH YPOBEHb peryisiuu. ['opMoHaibHas peryssius
oOMeHa BEIEeCTB.

KackanHplii MexaHM3M peryisiiMi ¢ Yy4aCTHEM TI'OPMOHOB M BTOPHUYHBIX ITOCPEIHUKOB.
[TonmyAsIIIMOHHBIA ypOBEHb PEryisiiui. AHTUOMOTUKA MHUKPOOOB, (PUTOHIMABI PACTEHHIA,
TEJIEPrOHBDKUBOTHBIX M UX BIMSHME Ha IIPOLIECCHl JKU3HENEATEIbHOCTU. IKOJOro-
OMOXMMHYECKHE  B3aUMOJCWCTBHUS €  Y4acTHEM  pa3IMYHBIX  TPyHNl  OpraHU3MOB:
MHUKPOOPTaHU3MOB, T'PUOOB, BBICIIMX pAcCTEHUH, XUBOTHBIX. TOKCHHBI pacTeHuid. IluieBsie
neTeppeHThl M aHTuuuaHThl. [lumieBble aTTpakTaHTBI U CTUMYISTOPBL. XEMOPETYJISTOPHI,
BO3/ICICTBYIOIIME HA ITO3BOHOYHBIX >KMBOTHBIX. HakoIlJleHME M HCHONb30BaHUE YKUBOTHBIMU
BTOPUYHBIX META0OJUTOB pPACTCHHI. AHTPOINOTreHHbIE OMOAKTHBHBIC BEIIECTBA U MPOOJIEMBI
XMMHUYECKOTO 3arpsisHeHust Ouocdepsl. DKoIOrudeckn Oe30MacHble CIOCOOBl BO3ACUCTBUS Ha
pa3IMyYHbIe BUJIbI )KUBOTHBIX, PACTEHUI U MUKPOOPTaHU3MOB.

Tema 13. [IpoekTHas pabora

[Tpennaraercs aas NpPOEKTHOM pabOTHI CiielyrolKe TeMbl (IpUMEpHbBIE):

1. KavecTBeHHBIE pEaKIIMi HA AMUHOKHCIIOTHI U OCJIKH.

2. llpuroroBneHnue pactBopa Oenka (SM4HOTO anbOymuHa). Paznenenue 6enkoB KypuHOTO
STiTIa TI0 UX pacTBOpUMOCTH. JleHaTyparust 6ekoB (oOpatuMasi U HeoOpaTumasi).

3. CpaBHHUTENbHBIN aHATH3 TPOAYKTOB KUCIOTHOTO U (DEPMEHTATUBHOTO THIPOIN3a

JIU- U [I0JICaXapua0B (Ha MpUMeEpe caxapo3bl U Kpaxmasa).

4. Crneuupu4yHOCTh AeWcTBUA (DepMEHTOB (ammiiasa).

5. BrnmsHue Ha aKTUBHOCTH (PEPMEHTOB TeMITEpaTypsl, pH, aKTUBaTOPOB U MHTUOUTOPOB.

6. Brigenenue puOOHYKICOMPOTEUHOB U3 APOXIKEH.

7. KauecTBeHHOE OoIpeiesieHUe MPOAYKTOB TUAPOIN3a puOOHYKIEONPOTEHHOB.

8. Bolgenenue riaukoreHa u3 neuyeHu >KUBOTHBIX. COMoCTaBIeHUE CTPYKTYPHI TIIMKOTeHA U
Kpaxmara.

9. Pazgenenue yrieBoJoB METOJIOM TOHKOCIOHHON XpomaTorpaduu.

10. Tupponus KUPOB MO ACHCTBUEM JIUIIA3HI.

11. BawusHHE KeTuu Ha AKTUBHOCTD JIMIA3HI.

12. KauecTBeHHBIEC peaKIIMU Ha TOPMOHBI

13. buorenHnas kiaccuukanys XMMHYECKUX 3JIEMEHTOB.

buosiornyeckun akTUBHbBIE BEllIECTBA. BUTaMUHBI.

buonorudeckn akTUBHBIE 1OOABKU: pOQaHalus U 10J1b3a7

buonoruueckas poiab BATAMUHOB.

14. Buramun C u ero 3HaueHue.

15. HckyccTBeHHBIE JKUPBI — yIp03a 3/10pPOBBIO.

16. Hcnonb3oBaHue APOROKEN B MUIIEBON MPOMBIIUIEHHOCTH.

17. UccnenoBanue GU3NKO-XUMHUUYECKHX CBOMCTB MOJIOKA Pa3HBIX IPOU3BOAMUTENEH,

UMEIOIUX IKOJIOTHYECKUN cepTH(UKAT.

18. Honx B mpoayKTax MUTAHUS U BIMSHUAE €TO HA OPTaHU3M YelIOBEKa.

JlaGopatopHble paboThI

JlaGopaTtopnast pabota Ne 1

«Onpenenenue cpeapl pacTBOPOB aMUHOKHUCIIOT

TeopeTnyeckas 4acTh

KHcnoTHO-OCHOBHBIE CBOMCTBA 0-aMUHOKHUCIIOT

[To OpOTOAUTHYECKON TEOPUU KHUCIOT W OCHOBAHUM, O-aMHUHOKHCIOTBI OTHOCSATCS K
amQoinTaM, Tak Kak CoJep>kaT B COCTaBe MOJIEKYJIbI KUCIOTHBIN 1 OCHOBHOM LIEHTpPHI. B BoiHOM
pacTBOpe MOJIEKYJIa 0.-aMUHOKHCIIOTHI CYILIECTBYET B BHJI€ OUIIOISIPHOTO HOHA.

B 3aBucumoctu ot pH cpenbl MoxeT npeobiaiaTh TOT UM WHOU 3apsil.

B cunbHOKMCHBIX cpenax (pH 1—2) dopmupyercs kaTuoHHas popma 0-aMUHOKHUCIIOTHI.

B cunpnomenounoit cpene (pH 13—14) npeoOnanaer annonHas opMa oi-aMUHOKUCIOTHI.



CymectByroT 3HaueHus pH crnemeduueckune aisi KaXI0H aMUHOKHUCIOTBHI, B KOTOPOM
KOJIMYECTBO aHHWOHHBIX (OPM B pacTBOpE PaBHO KOJIMYECTBY KAaTUOHHBIX (opMm. [Ipu stom
HEO0OXOMMO YUUTHIBaTh HAJIMUYKUE HOHOT€HHBIX IPYNIHUPOBOK OOKOBOM LIEIIH.

3unauenue pH npu koTopom o001l 3apsa MOJIEKYIIbI (.-aMUHOKUCITIOTHI paBeH (), Ha3bIBaeTCs
M303JIEKTPUYECKON TOUKOH a-aMuHOKucnoTel (pHAK).

Ecnu pH pacTBOpa cOOTBETCTBYET U303JIEKTPUUECKON TOUKE 0-AMUHOKHUCIIOTBI, TO IIPU

anekTpodopese He MPOUCXOANT JBMKEHUSI MOJIeKybl B pactBope. Ecnu pH pactBopa <pl,
TO KaTHOHHas (hopMa a-aMUHOKHUCIIOTHI ABMXKeTcs K kaTtoay. Eciu pH pactBopa >pl, To annonnas
dopma 0-aMUHOKHCIIOTHI JABWXeTcs K aHoay. Ha stom ocHoBano pasnmenenue AK meromom
anexTpodopesa.

Jist 6GonbmMHCTBA OEIKOB KUBOTHOTO POUCXOKICHUS H303JIEKTPHUECKUE TOUKH JIekKAT

B npefenax ot 5,5 no 7,0 (uckimrovenue: nerncul —pl = 1, canbmun — pl = 12), 1. e. 6enku
o0agaroT 6oJee BEIPAXKEHHBIMU KUCIIOTHBIMH CBOWCTBAMHU

[Tpu dusmonornueckux 3Hadyenust pH 7,34—7,36 invivo HU OJTHA O-aMHUHOKHCIIOTA ¥ HH

OoMH O€JOK HE HAXOAWUTCS B M303JEKTPUUYECKOM COCTOSHHUH, a MPeodiiajaeT aHMOHHAS
dbopMa, oTpUIIATENBHBIN 3apsii KOTOPOI ypaBHOBEIINBAETCA KaTHOHAMU HaTpus u Kanus (Na+ u
K+).

[IpakTuueckas 4yactb

[enb: onpenenuts pH pacTBOPOB aMUHOKHUCIIOT U CAETIATh BHIBOJ O 3aBUCHUMOCTH 3HAYEHUS
pH ot ctpoenust aMuHOKHCIOT. [IpoAOIKUTE U3ydaTh BO3MOYKHOCTH JIaTYMKOB M MPOrPAMMBbI
RelabLite.

PeakTuBbl 1 000pyI0BaHHE:

1. Komnsrotep.

2. Komnwrorepnsiit uaTepdeiic coopa manueix ReleonLite.

Jatuuk onpenenenus pH, xumuueckue cTakaHbl, IPOMbIBAJIKA, BOJA TUCTHIIIMPOBAHHAS,

0,01 M pacTBOpbl aMHHOKHCIIOT (TJIUIMHA, aJJaHUHA, TTTyTAMUHOBOU KUCIIOTHI, IU3UHA).

WHCTpYKIIKS TIO BHITOJIHEHHUIO Ta00paTOPHOI paboThI:

1. 3akpenure maruuk pH B 5anke mratuBa U MOAKIOYUTE M €r0 K IUJIAHIIETHOMY
perucTpaTopy (KOMIbIOTEpY). 3anmycTuTe nporpaMMmy u3mepennii ReleonLite.

2. B xumnueckuii crakan Haneite 30 M1 pacTBopa riuuuHa, onyctute Aatuuk pH. Konunk

YYBCTBHUTEJIBHOTO JIEMEHTA JI0JKEH ObITh MOTPYKEH B pacTBOP HE MEHEE YeM Ha 3 CM U He
KacaTbCsl HU JIHA, HU CTEHOK CTaKaHa.

3. Haxxmure kHonky «Ilyck». 3apukcupyiite nokaszanus pH pacTtBopa aMHUHOKHCIOTHI.

4. IIpomoNiTe 1aTYMK U3 PacTBOPA JUCTHIUIMPOBAHHOW BOAOM.

5. AHaOTUYHO MOBTOPUTE M. 2—4 ISl IPYTUX aMHUHOKHUCIIOT.

6. Pe3ynbTaTel u3MepeHuil 3aHecuTe B TaOJIHILY.

7. Cnenaiite BBIBOJ.

Pe3ynbrarel u3mepeHuii/HabroieHui

I'munnn AnauuH ['myramuHoBast JIn3un
KHCIIOTa

®opmya
AMUHOKHCIIOTBI

CooTHomeHne
(GYHKIIMOHATBHBIX

TPy
(amuHO- u
KapOOKCHUITbHOMN

TPYIIIbI)




3nauenue pH
110 JATYUKY

[BeT nakmyca

IIBer

METHJIOBOTO
OPaHXEBOTO

IIBer

dbenondranenHa

LBer

YHHUBEPCAIBHOIO
MHAMKATOpa

JlabopaTtopHnast pabota No2

OnpeneneHue N30UEKTPUIECKON TOUKH JKEITATHHBI

TeopeTnueckas 4acTh

B un3onnexTpuyeckoil TOYKE pacTBOpBl OEIKOB HEyCTOH4MBBL. MouieKynbl Oenka ¢
OJINHAKOBBIM KOJIMYECTBOM IOJOXKUTENbHBIX M OTPULIATENBHBIX 3apsAI0B JIETKO BBINAJAIOT B
OCaJIOK.

3nauenue pH, cooTBeTcTBYyIOIEE M30IEKTPUUECKON TOUKE, SIBJSETCS XapaKTEPHBIM JUIsS
Kaxioro Oeska. BeinageHue Oenka B 0CaJJOK MOKHO YCKOPHUTb J0OAaBICHHEM BOJIOOTHUMAOLINX

BELIECTB, HAIIPUMEP 3TUIIOBOTO CIIUPTA.

XKenatuna (KenaTHH) — MOJUAECHEPCHAsl CMECh MOJIMIENTUIOB (MOJEKYIsIpHAs Macca—
50—70 toic. JI), oOpazyemMas U3 KoJlareHa.

XKenatuna 00paTMO KOAryJaupyromuil KOJUIOU I, MoTydaeMblil U3 GuOpHIuIspHOro Oenka

KOJJIAT€HAa BBIBADMBAHUEM B BOJIE€ ILIKYPbl JKUBOTHBIX, KOXH, KOCTEH, XpsIIed WM
CYXOXKWJIMM, T. €. Marepuana, B KOTOPOM COJEPKUTCsA KojutareH. KocTu mepen KUIs4YeHHeM
OOBIYHO CHauana 00€3KUPUBAIOT, a WX MHHEpAIbHbIE KOMIIOHEHTHl YAAJAIOT, 00padarbIBas
kucinotoi. IIkypy, KOXy M CYXOXWIMS TNPOMBIBAIOT U 00pabaThIBAIOT HM3BECTbIO, UYTOOBI
pa3MArYuTh KOJUIAreH Nepe]] ero mpeBpalieHueM B jkenaTuHy. [lonydyeHne jxenaTuHbl CXOAHO C
MIOJIy4YE€HUEM KJI€s, HO BBIBAPUBAHME B MPOLIECCE €€ IPUTOTOBICHUS IJIUTCS HE CTOJIb JIOJITO U HE
OPUBOIUT K TOJHOM JerpajalMy KOJUlareHa 10 JKHJIKMX KOHEUHBIX MpPOAYKTOB, MOITOMY Y
JKeJaTHHBI JKeJIATUHUPYIOIAsi CIIOCOOHOCTD BBIIIE, YEM Y KJIesl.

[Toutn 20% Beca ’kelaTHUHBI COCTaBISET AMHUHOKMUCIOTA TIJMUUH. Takue OelKoBble
HPOAYKTHI, KaK MSICO, O€/THBI ATOM aMUHOKHUCIIOTOM, SIBJISIOIIENCS] OTHUM U3 UICTOUHUKOB SHEPIUU
JUTSL OpraHu3Ma, 03TOMY KeJJaTUHY MOYKHO CUMTATh IPEKPACHOM J00AaBKOM K MSICHOMY PAllOHY.

B KayecTBe O0OpaTUMO KOAryJaHpyIOLIEro KOJJIOWJa JKeNaTHHa MpeaoTBpallaeT
KPUCTAIITM3AIMIO caxapa; C 3TOU 1eJbI0 €€ MPUMEHSIOT B KOHIUTEPCKOM MPOMBIIIIEHHOCTH U PU
M3TOTOBJIEHUH MOPOXEHOro. B mpou3BoacTBE MOPOXKEHOro €€ HCIOJIB3YIOT TakKe Ul TOTO,
yTOOBI YMEHBIIIUTH CBEPTHIBAHHUE O€NIKa, Ka3enHa, OJ1aro1apsi 4eMy v caM Ka3erH, U )KUP B MOJIOKE
JTydine ycBauBaroTcs. JKenaTuHy 100aBIsIIOT BO MHOTHE JJOMAIlIHUE OJf0/1a U B oIy (haOpuKaThl
TOPTOB U KeKcoB. B kauecTBe Oenka-mMonudukaTopa oHa MOXKET CIYXHTb HMPEBOCXOIHBIM
PEaKTUBOM ]It OOHAPYKEHUSI HEOOJIBIINX KOJINYECTB TAHUHA.

IIpakTHueckas 4acTb

PeaxtuBel u oGopynoBanue: 0,5%-it pactBop >xematunsl; 0,1 M pacTBOp YKCyCHOM
kucnotel; 0,1 M pactBop anerata HaTpus; 96%-i1 3TUIOBBIN CIUPT, TPOOUPKH; MEPHBIE MUIIETKH,



JaTduK ompeneneHus pH, XUMUYEecKHe CTakaHbl, MPOMBIBAJKa, BOJA JUCTHIUTMPOBAHHASL.
Kommbrorep. KomnbrotepHsiit uaTepdeiic coopa nanueix ReleonLite.

WMHCTpYKLIKS IO BHIITOJHEHHIO Ta00paTOPHOI paboThI:

1. B nsTh NpoHYMEPOBaHHBIX MPOOUPOK MPUIIEHTE PACTBOPHI YKCYCHOM KUCIIOTHI U alieraTa
HATPUS B KOJMYECTBAX, YKA3aHHBIX B TAaOJIHIIE.

2. Tlocne yero B Kaxayro mpoOupky no0aBbTe mo 1 cM3 pacTBopa *KeJaTUHBI U XOPOIIO
nepemMenianTe.

3. B kaxnayro nmpoOupky npubaBbTe 10 4 ¢M3 STUIOBOTO CIIMPTA U CHOBA IIEPEMEIIIANTE.

4. Yepes 5—10 muH mnpocMOTpUTE BCE NPOOMPKM M OIICHUTE CTENEHb MYTHOCTH
MOJIy4eHHBIX cMecell. pH Haunbosiee MyTHOW CMECH COOTBETCTBYET H303JIEKTPUUYECKON TOUKe
JKeJaThHa C IOMOUIbI0 naTuyrka pH.



