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TlosicHUTEIBLHASA 3aIMCKA

[IporpamMa uMeeT CONMAJIBHYIO 3HAUYUMOCTh [UId Hamero oomiectBa. Poccuiickomy
o0I11ecTBY HYXKHBI OOpa30BaHHBIC, HPABCTBEHHBIC, MPEANPUUMYUBBIC JIIOIU, KOTOPHIE MOTYT
CaMOCTOSITENIbHO NMPUHUMATh OTBETCTBEHHBIC PEIICHUS B CUTYAIMsIX BbIOOpA, IPOTHO3UPYS HX
BO3MOJXKHbIE mociencTBusa. OaHa u3 3a7ad o0pa3oBaHUsl HA CETOJIHS — BOCIUTaHUE B peOEHKE
CaMOCTOSITeNIbHOM JUYHOCTH. JlaHHasg mporpaMma CIOCOOCTBYET pAa3BUTHIO Yy Yy4YalllUXCs
CaMOCTOSITENIbHOTO MBIIUIEHUS, (OPMUPYET YMEHHUS MPUOOPETaTh U MPUMEHSTH, IMOTYYECHHbBIE
3HaHWA Ha npakThke. Pa3Butne u (QopmupoBaHHe BbIIIEYKA3aHHBIX KAayeCTB BO3MOXKHO
OJslarojaps pa3BUTHIO HayYHO-TI03HABATEILHOTO HHTEPECA BO BPEMS 3aHITHHM.

Kypc  npennasHaueH — yyamuMmcs — cTapiieid  IIKOJBl  €CTECTBEHHO-HAYy4HOTO,
TEXHOJIOTUYECKOTO WJIM YHUBEPCAIBHOTO mpoduieil o0ydeHuss MW MOXKET ObITh Kak
00s13aTeNIbHBIM y4eOHBIM TIPEMETOM IO BBHIOOPY ydYalIerocs U3 KOMIIOHEHTa 00pa3oBaTeIbHON
OpraHM3alMy B BapHUaTUBHOM YacTW y4eOHOro IIaHa, TaK U KypCcOM B paMKax BHEYpPOUHOM
JIeATeIbHOCTH W/WIIN JOTOJIHUTENbHOro oOpa3oBaHus. Ilocobue pekoMeHayeTcsl UCIOoIb30BaTh
JUIS IPOBE/ICHUS 3JIEKTUBHBIX KYPCOB.

Konnenmus coBpeMeHHOro 00pa3oBaHusl MOJAPa3yMeBAaeT, YTO YUUTENb MEepecTaéT ObITh
OCHOBHBIM HCTOYHHKOM HOBBIX 3HAaHHUW, a CTAaHOBHUTCA OPTraHH3aTOPOM IO3HABATEIbHOM
JESTENIbHOCTH YUYalIUXCs, K KOTOPOH MOXHO OTHECTH M HCCIIEOBATEIBCKYIO AEATEIbHOCTb.
CoBpeMeHHbIE SKCIIEPUMEHTANILHBIE HCCIIEOBAHMS MO XUMUU YK€ TPYAHO MPEACTaBUTH 0Oe3
UCIIONIb30BAaHUsI HE TOJBKO AaHAJOTOBBIX, HO W HHU(POBBIX H3MEPUTENBHBIX MpHOOpOB. B
®denepaabHOM

rocynapctBeHHOM ooOpaszoBatenbHOM cTtaaapre (PI'OC) mpomucaHo, 4To OJHUM U3
YHHUBEpPCAIbHBIX YYEOHBIX JEHCTBUI, NMPUOOPETaEMBbIX YyYalIUMHCS, OJDKHO CTaTh yMEHHE
«TIPOBEJICHUS OTBITOB, MPOCTBIX 3KCIIEPUMEHTAIBHBIX MCCIEI0BAaHUM, MPSAMBIX M KOCBEHHBIX
U3MEpPEHUIl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX M LM(POBBIX H3MEPUTEIbHBIX NpuOopoBy». s
3TOTO YYUTENIb XMMHUU MOXKET BOCIIOJIb30BaThCsl yUeOHBIM 000PYAOBaHHE HOBOT'O MOKOJIEHUS —
1M (POBBIMU J1A0OPATOPUSIMHU.

JlanHast mporpaMma CoCTaBJieHa MO0 y4EOHBIM MTOCOOUSAM € MOAPOOHBIMU UHCTPYKIUSAMU U
HE00XO/IUMBIM TEOPETHUECKUM MaTEPUATIOM.
[Ipn peanmzanuu JaHHOW MporpaMMbl OyJeT 3aJleCTBOBAaHO OOOpYyJOBaHHE IIEHTpa
«Touka poctay.
[udpossie nabopaTopuu MO XHWMHUHM NPEACTABICHBl JaTYMKaMU JUIS HM3MEpPEHHs |
perucTpalMi pa3jIM4yHbIX IapamMeTpoB, HHTepdeiicaMu cOopa JTaHHBIX U MPOTrPAMMHBIM
obecrneueHueM,

BPISyaJII/ISI/Ip}IIOHH/IM BKCHepI/IMeHTaIH)HI)Ie JAaHHBIC Ha 3KpaHe. HpI/I 9TOM BKCHepI/IMeHT
ocTaércs

TPAIUIIMOHHO HATYpPHBIM, HO JIaHHBIC 3KCIIEPUMEHTa 00pabaThIBAIOTCS M BBIBOIATCS Ha
9KpaH

B pEAIbHOM MacmTade BPEeMEHH H B palMOHAIBHOM Tpadudeckoil ¢opme B BHIE
YUCJICHHBIX

3HaYeHUH, Auarpamm, rpaguxkoB u Tabnui. OCHOBHOE BHMMAaHHUE YYalUXCs MPH 3TOM
COCpPEIOTaUMBACTCSI HE HA COOpPKE W HACTPOWKE OHKCIEPUMEHTAILHOW YCTaHOBKH, a Ha
IIPOEKTUPOBAHUU PA3JIMYHBIX BAPUAHTOB MPOBEACHUS SKCIIEPUMEHTA, HAKOIUIEHUH JAHHBIX, X
aHaJIM3€ ¥ UHTepIpeTalyuy, GOpMYIUPOBKE BHIBOJOB.



C TOYKkM 3peHus HayKH, SKCIEPUMEHT — 3TO HCCIIEAOBATENbCKUNH MeTOoJ OOy4YeHHs,
KOTOpBIM ITOJHMMAET I103HABATEIbHBIH HHTEpEC Ha 0O0Je€ BBICOKUN YPOBEHb, YCHUIMBACT
MOTHBALMIO CAMOCTOSITEIIBHON JEATEIbHOCTH. VICCIenoBaTebCKui METOJ SIBJISIETCS YCIOBUEM
dopmupoBaHUs HMHTEpeca, MOTPEOHOCTH B CAMOCTOSTEIBHOH, TBOPYECKOH JEATEILHOCTH
ydalmxcs.

HccnenoBatenbckuii mpolecc COCTOMT W3 HECKOJIBKHMX 9JTaloB: pa3lielieHue CMecH
BCIICCTB,

BBIJICJICHUE MOJICKYJI OIPENCIEHHOTO CTPOCHHUS, X HACHTH(HKAIMSA U W3YYCHHE POJIU B
MeTa00In3ME.

3aHaTHS HHTCIPUPYIOT TCOPCTUYCCKHUEC 3HAHUA, W INPAKTHYCCKHUC YMCHHA, WU HABBIKU
yqamuxcsa B €AUHOM ITpoHecce ACATCIbHOCTH y‘le6HO'I/ICCJ'Ie,Z[OBaTCJ'ILCKOFO XapakTepa.

I[aHHBIfI KypC COHACPKATCIBbHO CBA3aH C KypCaMU XHUMMHH, 6I/IOJ'IOI‘I/II/I, (I)I/I3I/IKI/I U HOCUT
I/IHTeI‘pI/IpOBaHHHﬁ XapakTep, CHOCO6CTBy5I Pa3BUTHKO €CTCCTBCHHO-HAYYHOTI'O MUPOBO33PCHUSA
yqamuxcs. B y‘Ie6HOM IUIaHE 3JICKTHBHBIN KypC «bruoxumusy SBISETCSA YacCThIO HpeﬂMeTHOﬁ
obnactu «ECTCCTBCHHO-Hay‘IHHe IpeaAMETBD). MaTepI/IaJ'I mocoOust o0ecreYynBaeT: 3HaKOMCTBO C
COBPCMCHHBIMHA Q)YHHaMCHTaHBHBIMI/I U IIPUKJIaJJHBIMU UCCJICIOBAHUAMU B obnactu 6I/IOXI/IMI/II/I;

¢dopmupoBaHre y 00ydaroUIMXCsi KOHBEPIEHTHOTO MBIIUICHHS;, yriIyOjaeHne u 00o01enne
3HAHUN IIKOJBHUKOB O BBHICOKOMOJIEKYJISIPHBIX BEIECTBAaX, METOJAX MX M3YUEHHUS; paCKpbITHE
OPUHIUIOB  (YHKIMOHUPOBAHUS JKUBBIX CHCTEM; 3HAKOMCTBO C MCTOpUEHl pa3BUTHUS
€CTECTBO3HAHUS U COBPEMEHHBIMU pa3pabOTKaMU Y4EHBIX; BOCIIUTAHUE OEPEKHOTO OTHOLICHHUS
K KMBOM mpupone, (opMuUpoBaHHE KyJIbTYpbl NHTaHUs; OOyueHHE apryMEHTHPOBAHHOMY
BEJICHUIO IUCKYCCUU; JKEJIaHUE 3aHUMAaThCsl HAyYHO-TIPAKTUUECKOH 1€ATENbHOCTBIO.

[TocoOue COMEPKUT METOAUWYECKHE KOMMEHTApUH [0 OpraHW3alud  3aHATHH
(ocobenHOCTH,

CTPYKTYpa, COAEp>KaHHUE, BUIBI JEATEIHHOCTH, (HOPMBI 3aHATHH U T. 1.). Ha 3aHsTHAX
yuamiecs: pa3BUBAIOT aHAIUTUYECKHWE CMOCOOHOCTH TMPHU MPOBEACHHM MPAKTUYECKHX paboT,
YCTaHABIMBAIOT MPUYUHHO-CIIEJACTBEHHBIE CBSI3U MPHU U3YYCHUH METOJIOB OMOXMMHHU, y3HAIOT O
BO3MOYKHOCTSIX MX IPUMEHEHHUS B MEIUIIMHE, MUIIEBON MTPOMBIIUICHHOCTH, (DapMalieBTHKE.

IleneBas ayauropus

VYyammuecs 8 Kiacca

Lleas nporpaMMebl

O3HaKOMHThH YYalIUXcsi ¢ OMOXMMHEH Kak HayKoil SKCIEpUMEHTaJIbHOM, codeTaronel B
ce0e OpraHMuYecKyl XHUMHIO W Ouonoruro. Taxke MaHHBIA Kypc IMOMOXET CPOPMHPOBATH
HaBBIKH

CaMOCTOSITENIbHOW paboThl ¢ MHU(POBBIMH JaTYMKAMHU, MPOBEACHUS W3MEPCHUU W
00paboTku

MOJIyYEHHBIX HU3MepeHuil. Pa3BuUTh MO3HABaTeNbHBII HMHTEpEC M MeETalpeIMETHbIE
KOMITETEHIIUH



00ydJaronuxcsi 4epe3 MPaKTHIECKYIO JCSITEIIBHOCTD, PAaCHIUPHUTh, YIIYOUTh U 0000IIUTH
3HaHUS

0 CTPOEHHH, CBOMCTBAX M (PYHKIUAX OMOMOJIEKYIT; C(hOPMHUPOBATH YCTOMUMBBIM HHTEPEC K
npodeccHoHaIbHON AEATEILHOCTH B 00JIaCTH €CTECTBEHHBIX HaYK.

[Inanupyemble pe3yabTaTbl OCBOCHHUS y4eOHOro mpenMeTa XUMHH C OINHCaHHEM
YHHUBEPCATbHBIX YUEOHBIX JEHCTBHI, JOCTUTAEMbIX 00Yy4aIOIIUMUCS

JlmanocTtHble pe3ynabTaThl: OOydyarOUIUIiCS MOMYYUT BO3MOXKHOCTH A (hopMHpOBaHUS
CIEAYIOIIMX JUYHOCTHBIX Y Y /1:

¢ OIIPCACICHUEC MOTHUBALIUN U3YUYCHUA yqeGHoro Martrepuajia,

* OIICHUBAHUE YCBAaNBAEMOT'0 YIEOHOTO MaTepraia, UCXO U3 COUATBHBIX U TMIHOCTHBIX
IICHHOCTEIA;

¢ MOBBINICHHUEC CBOCTO 06p8.30BaTeJ'ILHOFO YPOBHA W YPOBHA T'OTOBHOCTH K H3YUCHHUIO
OCHOBHBIX HCTOPUUCCKHUX CO6LITI/II>1, CBsI3aHHBIX C HCTOpHefI Pa3sBUTHA XUMUHU U OGHICCTBa;

* 3HaHME [IPaBUJI IOBEACHUS B UPE3BbIUAHBIX CUTYalUX;
* OIICHWBAHUE COIMATIBHON 3HAUUMOCTH MPO(ECCHIA, CBI3aHHBIX C XUMUEIH;

¢ BJIAJCHUC IIpaBUIIaMU 0e30macHoro O6paIIIeHI/I$I C XUMHYCCKHMMH BCHICCTBAMH U
O6OPYI[OB3.HI/IGM, IIPOABJICHUC 9KOJIOTHYECKOH KYJIbTYPBI.

MeranpenmeTHbie pe3yabTaThl:

PerynaruBHeie

OO0yuaromuiics NOIYIUT BO3MOXKHOCTD U1 (POPMUPOBAHUS

CIEYIOINX PETYJIATUBHBIX Y'Y /]

* L[eJIeTIoIaraHue, BKIII0Yast MOCTAaHOBKY HOBBIX IieNieil, mpeoOpa3oBaHue MpakTHUECKON
3a/1a4 B [TI03HABATEJIbHYIO, CAMOCTOSATEIbHBIN aHAIU3 YCIOBUN JOCTUKECHHUS LIEJIA Ha

OCHOBE Yy4YéTa BBIICICHHBIX YYHTEIEM OpPUCHTUPOB JICHCTBUS B HOBOM Y4eOHOM
MarepHae;

¢ IJIAaHUPOBAHUC MTYTHU JOCTUKCHUA ueneﬁ;

* yCTaHABJIMBAaHHUE IIENIEBBIX TMPUOPUTETOB, BBIJCICHNE aTbTEPHATUBHBIX CIIOCOOOB
JIOCTYDKSHHUS 11eJIM U BBIOOp Hamboee 3 pexTuBHOTO criocoba;

* YMEHHE CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIIATH UM;

* YMEHHUE MPUHUMATh PEICHHs] B TPOOJIEMHON CUTYAIUH;

* IOCTaHOBKA y4eOHOM 3a7a4i, COCTaBJICHHUE TUIAHA U MTOCIIEI0BATEILHOCTH ICHCTBUM;
o OpI‘aHI/I?)aI_[I/ISI pa60qero MECTa HpI/I BBIITOJIHCHUHU XUMHWUYCCKOI'O 3KCH€pI/IMeHTa;

* [IPOTHO3MPOBAHUE pE3yJbTaTa YCBOEHHUS, OLIEHUBAHUE YCBOCHHOI'O MaTepHalla, OLEHKa
KayecTBa U YPOBHS YCBOEHUS, KOPPEKLKS B IUIaH U CIIOCO0 NEHCTBUS MpU HEOOXOJUMOCTH.



ITo3HaBarenbHbIC

OO0yyaronuiics MOJIy4uT BO3MOKHOCTD AJis1 (POPMUPOBAHUS
CIEAYIOLIMX ITO3HaBaTeNbHbIX Y'Y /1:

* IOMCK U BblJIeJIeHHE WH(OPMALINK;

* aHaJIM3 yCJIOBUM M TpeOOBaHM 3a7aun, BHIOOD, COMOCTABIEHUE U 0O0OCHOBaHUE CIIOC00a
pelIeHus 3a/1a4u;

* BbIOOp Hamboiee >(PEKTUBHBIX CIIOCOOOB pEIICHUS 3aJadyd B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

¢ BBIIBUKCHHUC U 000CHOBaHUE THUIIOTC3HbI, BBI60p croco0Oa eé ITPOBEPKH,

¢ CaMOCTOATCIBHOC CO3JaHUC QAJITOpHUTMa ACATCIBHOCTU IIpU PCIICHUU HpO6J’I€M
TBOPYECCKOI'O U IMMOMCKOBOI'O XapaKTEpa,

®* YMCHHUS XapaKTECPU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOMCTBaAM,

* OIIMCHIBAHUE CBOMCTB TBépI[BIX, KHUIOKUX, F83006pa3HBIX BCIICCTB, BBIICICHHEC HX
CYIICCTBCHHBIX ITPU3HAKOB,

® I/1306pa)KeHI/I€ coCTaBa HpOCTGfII.HHX BCHICCTB C IIOMOIIBIO XHUMHUYCCKHUX q)OpMy.]'I nu
CYIITHOCTU XUMHNYCCKUX peaKHI/Iﬁ C IIOMOIIBKO XMMHUYCCKHUX ypaBHCHI/Iﬁ;

* MpoBe/eHHE HAOMIOJEHUN M OMHMCAHWE NPU3HAKOB M YCIOBUH TEUEHUS XUMHUYECKUX
peakuuii, BBIMOJIHEHNE XUMUYECKOTO 3KCIIEpUMEHTA, BHIBOJIbI HA OCHOBE aHaJIM3a HaONIOACHUN
3a SKCIIEPUMEHTOM, pELIeHHE 3a/1a4, [T0JIy4eHnEe XUMUYECKON HHpopMauu 13

Pa3JINYHBIX HCTOYHUKOB;

* YMEHHME OPTaHU30BbIBATh UCCIICIOBAHUE C LIEIBIO IIPOBEPKU TUIIOTES;

* YMEHHE JIe1aTh YMO3aKII0YeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

* yMEeHHE 00BbEKTUBHO OIIEHWBATh MH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHX MPOLIeccax,
KPUTUYECKH OTHOCUTBHCS K TICEBIOHAYYHON MH(POPMALIUH.

KoMMyHUKaTUBHBIE

OOyuaromuiics NOIYyYUT BO3MOXKHOCTH JUIsI (YOPMUPOBAHUS

CJIEeIYIOINX KOMMYHUKATUBHBIX Y'Y /1

* [IOJIHOE ¥ TOYHOE BBIPAXKEHUE CBOMX MBICIIEN B COOTBETCTBUHM C 33Ja4aMH U YCIOBHSIMU
KOMMYHUKAaIUU;

* QJIEKBaTHOE MCIOJIb30BAaHUE PEUEBBIX CPEJCTB IS TUCKYCCUHM U ApTyMEHTAIIUU CBOEH

NO3MLIMM, YMEHHME IMpPEJCTABIATh KOHKPETHOE COAEp)KaHHE C COOOINEHHEM €ro B
NUCbMEHHOW U YCTHOH (popme, onpezienieHre croco00B B3aUMOACHCTBUS, COTPYIHUYECTBO

B ITOMCKE U cOope nHQpOopMaInu;



* OIpeleNieHue CIOCO0OB B3aUMOJICHCTBHUS, COTPYAHHYECTBO B TIOWCKe H cOope
uHpOpMaLlMK, YJacTHEe B JHaliore, IJIAHUPOBAHUE OOLIMX CHOCOOOB pabOoThI, MPOsBICHUE
YBKUTEILHOTO OTHOIICHHS K JPYTUM 00y4aeMBbIM;

* ONUCAaHHE COJICPYKAHMS BBITOJHAECMBIX JCHCTBUH C LIEJIIBI0O OPUEHTUPOBKU IMPEIMETHO-
MPAKTUYECKOU JIESITENBHOCTH;

® YMCHUA YUUTBIBATH PA3HBIC MHCHUA U CTPCMUTBHCA K KOOPpAWMHALIUN PA3JIMIHBIX HO3PII.[PII>1
B COTPYAHHUYECCTBE;

* ¢opMmynupoBaTb COOCTBEHHOE€ MHEHHUE U  MO3UIMIO, AapryMEHTUPOBATh W
KOOPJAMHHUPOBATh €€ C MO3ULUAMU HapTHEPOB B COTPYAHHUYECTBE IMPU BBIPAOOTKE OOIIETo
penieHus

B COBMECTHOM ACATCIIBHOCTH,

* OCYILECTBJISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOAMMYIO
B3aMMOITOMOIIIb;

* [JIJAHUPOBATH OOIIME CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIMIO, OLIEHKY
JeicTBUI apTHEPA, yMETh YOSKIaTh;

* HUCIOJIb30BaTh aJICKBATHBIC S3bIKOBBIE CpEACTBA Uil OTOOPaKEHHMsS CBOUX UYBCTB,
MBbICIIEH, MOTHBOB U NMOTpeOHOCTEN; 0TOOpaXxkaTh B peuH (onucaHue, 0ObICHEHHE) COAep KaHue
COBeplIaeMbIX JIEHCTBUH Kak B (hopMe rpOMKOI COLMaNIU3UPOBAHHON peyn, TaK U

B (hopMe BHYTpEHHEN peun;

* pa3BUBAaTb KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, HCIIO/Nb3Ysl CpEACTBA YCTHOM U
NUCbMEHHOW KOMMYHHMKAllMM Ipu paboTe ¢ TeKcTaMd Y4yeOHUMKAa U JIOMOJHUTEIbHOU
JUTEPATypOl, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSBIATH FOTOBHOCTh K YBaXXEHHMIO MHOW TOUYKU
3peHus IpU 00CYKIEHUU Pe3yJIbTaTOB BBIIOJIHEHHON paOoTHI.

[IpenMeTHBIE pe3yabTaThI

OOyuaromuiics HayquTCs:

* IPUMEHSTH OCHOBHBIC METOJIbI TIO3HAHHUS: HAOIOJICHUE, U3MEPEHHUE, IKCIIEPUMEHT;
* XapaKTepHU30BaTh TEPMUHBI M IOHSATHS, OOBSCHATH B3aHMOCBSI3b MKy HUMH;

* 000CHOBBIBATH CUCTCMY B3IIA0B Ha XUBYHO HPpUPOAY, MNPUMCHSAA OMOJIOTUYECKHUE
TCOpHH, YICHUS, 3aKOHBI, 3aKOHOMECPHOCTH, TIOHUMAThb I'PAaHUIBI UX IPUMCHHUMOCTH;

* KJIacCU(PULIMPOBATH OCHOBHBIE OMOJIOTHYECKHE MAKPOMOJIEKYIIbI;

* ONMCHIBATh (DYHKIIMU OETIKOB, HYKJIEUMHOBBIX KUCIIOT, YITIEBOJIOB U JIMIUIOB;

* YCTaHABIIUBATbH CBSA3b CTPOCHUSI U (PYHKIIUN OCHOBHBIX OMOJIOTHYECKHX MaKpOMOJIEKY,
UX pOJIb B IIpolieccax KJIETOYHOro MeTaboIu3Ma;

* 00BSACHATH 3HAYEHNUE MUKPO-, MAKPO- U YIbTPAMHUKPOIJIEMEHTOB B KIIETKE;

* IOHUMATh CYITHOCTh OMOCHHTE3a OENIKOB, MEXaHU3Ma JecTBUs (pepMEeHTOB, OMOCHHTE3a
JHK u PHK, pacmaga OenkoB, OuocuHTe3a W OOMEHa YIIEBOIOB, OMOCHHTE3a U OOMEHa



JUTIUIOB, OMOJOTHYECKOTO OKHCIeHHs M cuHTe3a ATd, mexaHusma eHCTBHUSI CTEPOHIHBIX
TOPMOHOB;

* pewmiaTh 3aJayd Ha ompeaelieHue mnociaenoBaresbHOCTH HykieotuaoB JIHK m nPHK
(MPHK), antukononoB TPHK, nmocnenoBareabHOCTH aMUHOKUCIIOT B MOJIEKYJIE OeJKa, TPUMEHSs
3HAHUSA O PEAKLUAX MATPUYHOIO CUHTE3a, TECHETUYECKOM KOJI€, IPUHIUIIE KOMIIJIEMEHTApHOCTH;

* JenaTth BBIBOABI 00 H3MEHEHHUSAX, KOTOPbIE MPOM30MAYT B Mpolieccax MaTpPUYHOTO
CHHTE32 B CIIy4ae U3MEHEHUS MOCIEN0BaTENbHOCTH HYyKIeoTHA0B JIHK;

* 000CHOBBIBATh B3aHMOCBS3b IIJIACTUYECKOIO U OHEPIETUUCCKOTI'O O6MCHOB; CpaBHHBATDb

MPOLIECCHI TUTACTUYECKOTO U SHEPreTHYECKOro 0OMEHOB, MPOUCXOAAIIUX B KIIETKAX KUBBIX
OpraHU3MOB;

¢ XapaKTCpUu30BaATb MCTOAbI OHMOXMMHUYECKHUX I/ICCJ'ICIIOBEIHI/II‘/'I;

* OpPOBOIUTH y4eOHO-UCCIIEAOBATENbCKYIO JESATEIbHOCTb: BBIIBUIAaTh TUIOTE3BI,
IUTAHUPOBATh PaboTy, OTOMPATh U MPeoOPa30BHIBATh HEOOXOAUMYIO HH(OPMAIIHIO, TPOBOIUTH

9KCIIEPUMEHTBI, UHTEPIPETUPOBATH PE3YyJIbTAThI, IEaTh BHIBOJIBI HA OCHOBE MOTYyYEHHBIX
pe3yJIbTaToB;

OOyuarouuiics NOIyYUT BO3MOXKHOCTh HAYUUTHCS:

* BBIIABUraTh U MPOBEPATH HKCIEPUMEHTAIBHO THUIIOTE3bl O XHUMHMYECKMX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYMAaTh B XMMHUECKUE PEAKIUH,
0 XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIN;

¢ XapakKTCpu30BaTb BCHICCTBA II0 COCTAaBYy, CTPOCHUIO U CBOI\/JICTBaM, YCTaHABJIMBATb
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY JaHHBIMH XapPaKTCPHUCTUKAMH BCUICCTBA,

* BBIABUIaTh U IPOBEPATH JKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yJibTaTax BO3IAEHCTBUSA
pa3IuYHBIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKOMN PEaKInu;

¢ UCIIOJIb30BAaTh HpI/IO6peTéHHHe KIIFOYCBBIC KOMIICTCHIIMHA TTPH BBIIIOJIHCHHUU ITPOCKTOB U

yu4eOHO-UCCIIEeIOBATENIbCKUX 3a/lad 0 M3YyYEHHUIO CBOWCTB, CIIOCOOOB TMOJNy4YEHUS U
pacrio3HaBaHus BEIECTB;

* 00BEKTUBHO OLCHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

® OCO3HaBaTb 3HAUCHUC TCOPETUUCCKUX 3HAaHUM 110 XUMHH JJIsL HpaKTquCKOﬁ
JACATCIIBHOCTH YCJIOBCKA,

* CO3/1aBaTh MOJICJIA U CXEMBbI JJIsl PEIICHHUS yU4eOHBIX U MO3HABATEIBHBIX 3a/1a4; TOHUMATh
HEOOXOMMOCTh COOJIFOJICHHS TIPEITUCAHUH, TIPEIIaraeMbIX B HHCTPYKIIMSX IO UCIOJIb30BAHUIO
JIEKapCTB | JIp.

(I)OpMBI KOHTPOJIA

KonTtpone pe3ynpTaToB 0OydeHHs B COOTBETCTBHMM C JIaHHOW 00pa3oBaTeIbHOM
IPOrPaMMO MPOBOIUTCS B (hOpME MUCEMEHHBIX U IKCIIEPUMEHTAIBHBIX paboT, MpeArnoIaraeTcs
MPOBEJICHUE TMPOMEKYTOUHOM M HTOrOBOM arrectauuu. IIpomexyrouHas arrecrauus
MIPOBOJIUTCS

B BUJI€ TECTUPOBAHUS 110 TEMaM Kypca, IPUHUMAIOTCS OTYETHI IO MPAKTUYECKUM paboTam,



CaMOCTOATCIIbHBIC TBOPYCCKUC paGOTLI, HUTOT'OBBIC y‘-ICGHO-I/ICCJICIIOBaTeHLCKI/Ie IMPOCKTHI.

HroroBoe 3aHATHE MPOXOAMUT B BHJIE HAYYHO-TIPAKTHUECKONW KOH(EPEHLIUU UM KPYTIIOTO
CTOJIA, TJ€ 3aCIyLIMBAIOTCA JOKJIA (bl yYaIluXcsl 10 BEIOPAHHOM TeMe UCClleJ0BaHUs, KOTOPbIE

MOTYT OBITh TIpeJICTaBICHHI B (popme pedepara i 0T4ETa 10 UCCIIE0BATEIBCKOM padoTe.
Cpoxu peajm3zanuu

[Iporpamma paccunrana Ha 2 roga oOyueHus. [lepnouaHOCTD 3aHATHIA: €XKEeHEAETHHO.
JnuTeNnbHOCTh OAHOTO 3aHATUA — 1 akaJieMUYecKuil vac.

@DopMBbI U METOJIbI 00yUEHUS

VYuurens pacrpenenseT ydauxcs B yaeOHy0 rpyIny nocTOSHHOIO COCTaBa

Ne Hazsanme KommuectBo yacos
pa3/IeNioB U TEM Bceero Teopus [IpakTuka
8 kmacc
Tem BBoanble 4 2 2
al 3aHATHA. XUMHUYECKUHN
AKCIICPUMEHT u
uudpoBbIe
nabopaTopuu
Tem Beenenue B 2 2
a2 OHMOXUMUIO
Tem XUMUUECKUH 4 3 1
ajl COCTaB OPTraHU3MOB U

oOmee mnoHsaTHE 00
oOMeHe BEIIeCTB U
SHEPruh B KUBOU

IpHUpoOJIe
Tem Benkn. Pacnan u 8 6 2
a4 OrocHHTE3 OEIKOB.
Tem DepMeHTHI 6 4 2
as
Tem BurtamuHBI " 6 4 2
ab HEKOTOPBIE JIpyrue
OMOJIOTHYECKU
AKTHUBHBIE COEIUHEHUS
Tem Hyxneunoseie 4 3 1
a7 KHCJIOTHI X MX OOMeH
11 xnacc
Tem VrineBoasl U HX 5 3 2
ag oOMeH
Tem Jumuaesl ¥ HX 5 3 2
a9 oOMeH
Tem buonornueckoe 2 2

alo OKHUCJIICHHUE U CHHTE3




ATOD

Tem I'opmoHBl M uX 8 6 2
all pOJIb B obmMmeHe
BEIIECTB

Tem BzaumocBsa3p 4 2 2
al2 perynsus oOmeHa
BEIIIECTB.

[TpoGembr
OMOXNMUYECKOU
9KOJIOTHU

Tem [TpoekTHas 10 2 8
al3 paborta

Hroro 68 42 26

ConepxaHue porpaMmbl

Tema 1. Xumudeckuii skcriepuMenT U nudpoBbie 1adbopatopun

[udpossie natunku. OOmMe XxapakTepucTUku. Ouznueckue 3¢ (HeKThl, UCIOIb3yeMble
B paboTe TaTUYUKOB.

Tema 2. Beaenue B 6MOXUMUIO

buoxumus — Hayka O KayeCTBEHHOM COCTaBE, KOJIMYECTBEHHOM COJCPXKAHUU W
npeoOpa3oBaHMsIX B TMPOIECCE IKUBHEACITEIBHOCTH COCIUHEHUN, OO0pa3yloIIMX KUBYIO
Mateputo. Mctopus pa3Butus 6noxuMuu. Poiib 0OTe4eCTBEHHBIX YUEHBIX B pa3BUTUN OMOXUMUM.
B3aumocBs3p  OMOXMMHHM C MOJIEKYJISIpHON Ouonoruei, O6uodusnkoil u OGuoOpraHuvecKon
XUMHUEH. 3HaUeHHe OMOXMMHH JJIsi Pa3BUTHS OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHUHU, CETHCKOTO
XO3SAMCTBA, TCHETHKH M OKOJOTHMH. MeToAsl OHOXMMUYECKHMX UCCIECNOBAaHUMNA MW HX
XapaKTEepPUCTHKA. Hcnonn3oBanue COBPEMEHHBIX CKOPOCTHBIX i
ABTOMATU3UPOBAHHBIX QU3UKOXUMUYECKHX METOJOB aHaiu3a JUisi OMOXMMHYECKUX IIeNeH.
buoxuMuyeckre MeToIbl MOHUTOPHHTA OKPY’KAIOIIEH CPEeIbI.

Tema 3. XUMHYECKU COCTaB OPraHU3MOB U 00IIIee MOHATHE 00 OOMEHEe BEIIECTB

U sHepruu B xuBoM mpupoje [loHsATHE O TNIaBHBIX OMOTEHHBIX 3JieMeHTax. Makpo- u
MUKPOJIEMEHTBL. 3aKOHOMEPHOCTH pacrpoCTpaHEHHsT DJJIEMEHTOB B JKHBOW TIPHUPOJE.
[ToTpeOHOCT, OpPraHM3MOB B XHMHYECKHX  JJIEeMEHTaX. bHOreoXuMudeckuit KpyroBOpoT
BEIIECTB B IPHUPOJIE — OCHOBA COXpPaHEHHUs paBHOBecus Ouocdepbl. MacmTabbl oOMeHa
BEILECTB B JKMBOW mpupone. [lmacthueckue M >HEpreTHYeCKHE BeLIECTBA. buosiormyecku
AKTUBHBIE COCIMHEHUS, UX POJb B XKU3HU YEJIOBEKA, >KMBOTHBIX M pacrteHuil. [lomarue o
MEeCTUINIAaX U UX BUIAX.

Tema 4. benku. Pacniag u OnocunTes O€IKOB

Ponp 6enkoB B mocTpoeHUH U QyHKIIMOHUPOBAHUU KUBBIX cucTeM. [loHsTHE O TpOoTEOME

IPOTEOMHUKE. AMHHOKHCIOTHBIA cocTtaB OenkoB. IloHsATHE O MNPOTEHMHOTEHHBIX
aMUHOKHCIIOTaX.



Cnoco6 CBsI3M aMUHOKHUCIOT B OenkoBoi mojekyne. Ilentuasl. [IpupomHbie menTHIbI
(TIIyTaTHOH, Ba30NpecCuH, SHKe(DaTUHbI, SHIOPGUHBI U 1p.), UX (PU3HOIIOTHIECKOE 3HAYCHUE U
UCIIOJIb30BAHUE B KAaueCTBE MEAMIMHCKHUX IpenaparoB. XUMUYECKUHW CHHTE3 IIENTHIIOB
3aJJaHHOTO CTPOEHUS M BO3MOXXHOCTH HUX mpuMeHeHus. CTpyKTypa OEJIKOBBIX MOJEKYI.
[lepBuunas cTpykTypa OenkoB. [IpHHIMIBI M METOIBI ONpENeNCHUs] MEPBUYHOM CTPYKTYpPHI
Oenka. BropuuHast u HagBTOpHYHAst CTPYKTyphl OenkoB. Ilonsitne 06 o- u B-KoHpOpManumsx
nonunenTuaHoi nenu (paboter JI. Tlomunra). [lapameTpsl o-criMpand MOJUMCTITHIHOW IIETIH.
CBsi3b MEPBUYHOM M BTOPUYHOM CTPYKTYp OenkoBoil monekynbl. Knaccudukanus 6enkoB mo
3JIEMEHTaM BTOPHYHOU CTPYKTYpbl. JIOMEHHBIN NPUHLIMII CTPYKTYPHOW OpraHu3aluu OENKOB.
[ToHsATHE O CTPYKTYPHBIX M (YHKIMOHAIBHBIX JOMEHaX (Ha MpUMEpe MMMYHOTJOOYJIHMHOB H
KAaTAINTHYECKH AaKTUBHBIX OenkoB). Tpernunas crpykrypa OenkoB. Tumbl —cBs3eid,
o0ecrneunBaroIIUX NOJepKaAHUE

TPETUYHOU CTPYKTYpHI. JIMHAMUYHOCTh TPETUYHOU CTPYKTYphI 6enkoB. CaMoopraHu3arus
TPETUIHOH CTPYKTYpPHI OCIKOBOI MOJIEKYIIBI U POJIb CIENN(UIECKUAX OCIIKOB-IIANIEPOHOB B 3TOM

mpouecce. Hpez[cxa3aHI/Ie IMPOCTPAHCTBCHHOI'O CTPOCHHA 0eJIKOB HCXOO U3 UX nepBHquﬁ

CTpyKTypbl. UeTBepTuuHas cTpykTypa OenkoB. KOHKpeTHbIE MpUMEphl YETBEPTUYHOM
CTPYKTYpbl OelKkoB (reMorioOuH, JakTaT-AeTHAporeHasa, kartanaza u 1p.). Homenknarypa u
knaccudukanusa OenkoB. DyHKUMOHaNbHAs Kiaccupukanus OETKOB W XapaKTepUCTHKA
OT/IENbHBIX

TPYIIL: CTPYKTYPHBIX, COKPAaTHUTEIBbHBIX, 3alIUTHBIX, TOKCHYECKHX, PELENTOPHBIX H
peryasaTopHbIX. benku (MeTanaoTHOHEenHBbI, TeMOTTIO0UH U Jp.).

Pacnag OenkoB. ®depmeHTHI, OCylIeCTBIsIOIIME pacnan OenkoB. I[Iporeacombr —
KOMIUIEKCHl TPOTEOTUTHYECKUX (pepMeHTOB. MakopHble O€NKM KpOBU KaK HCTOYHHKU
OMOJIOTUYECKH

AKTUBHBIX MENTUI0B. MeTaboam3M aMMHOKHUCIIOT. KoHeUHbIe TPOIYKTHI pacmana OeiIKoB u
IIyTH

CBSI3bIBaHMS aMMHUaka B opranusme. [lyTu HoBooOpa3oBaHusi aMUHOKUCIOT. [lepBuuHbIe 1
BTOPUYHBIE AMUHOKHCIIOTHL. 3aMEHUMbIE U HE3aMEHUMbIE aMHUHOKUCIOTHI. buocuHTe3 OenKoB.
Marpuunas cxema OunocHHTe3a OEJKOB. AKTUBUPOBAaHHE aMMHOKHUCIOT (CHHTE3 aMUHOALWII-
TPHK). Crpoenne pubocom. CocTaB NpOKApUOTHYECKHX M HSYKAPHOTHUECKUX PHUOOCOM.
[Tommpu6ocoMbl. DTarbl TPAHCIALUUH (MHULMALKUS, SJIOHTAlMs, TEPMHUHALUA) U UX PETyJIALHsL.
Kox GenkoBoro cunTeza. OCOOEHHOCTH T€HETHYECKOT0 KOJJa MUTOXOHAPUH U XJIOPOILIacTOB.

JlaGopaTopHbIii paboThI

1. Onpenenenuie cpeapl pacTBOPOB AMUHOKHUCIIOT.

2. Onpenenenne U303JIEeKTPUIECKON TOUKHU KETATUHBI.

3. Onpenenenue TemnepaTypsl IJ1aBIEHAS aMUHOKHUCIIOT.
4. BiiusHue TemnepaTyphl Ha CBOMCTBa OEJIKOB.

5. Bnusnue u3menenus pH Ha cBolicTBa O€JIKOB.

6. L{BeTHBIC peakIny Ha OCIKH.

Tema 5. ®epMeHTHI



PaznooOpa3ue KaTaqUTHUYECKHM aKTUBHBIX MOJeKyn. KaranuTuuecku akTHBHBIE O€NKH
(oH3uMBI), Katanutuyecku akTuBHbie PHK (pnOo3uMbl), KaTaUTUYECKH AKTHUBHBIC aHTUTENA
(a03uMBI).

Karanurnueckas ¢pynkmust 6enkoB. Pa3nmuuust B cBolicTBax (DEpPMEHTOB M KaTaJIM3aTOPOB
WHOU

npupoasl. CrnerubuyHocTh nercTBus GpepmeHToB. Poias oreuecTtBeHHbIX yu€éHBIX (M. IT.
ITaBnos,

A. E. bpaynmreitn, B. A. DHrenasrapar u ap.) B pa3Butuu 3H3uMojoruu. Ilonstue o
CyOCTpaTHOM U aJUIOCTEPUYECKOM IEHTpax B MoJsieKyne ¢epMeHTOB. DepMeHTH MOHOMEpPHI
(TpUTICHH, NW30IHMM) W MYJIbTUMEpPHI (DIyTaTHOH-penykTa3a). Ilonstue o kodepmeHTaX.
Kodepmentsr — mnepenocunku Bopopoaa u snekrponoB (HAJ], HAJI®, ®A/l), u aromMHBIX
rpynn (AT®, xodepment-A, HJID-caxapa). MHokecTBeHHbIE (QOpPMBI (PEPMEHTOB M HX
(YHKIIMOHAJIbHOE 3HAYCHHE.

N30¢epMeHThl JaKTaTAETUAPOreHas3bl. 3HaYeHUE MCCIIEOBAHUS MHOKECTBEHHBIX (GopM
(GepMEeHTOB s MEIULMHBI, I'€HETUKH, CEIEeKIMM U MOHHUTOPHUHIA OKPYKAIOLIEH Cpelbl.
Mexanusm  neiictBus  pepmentoB.  DepMmeHT-CyOcTpaTHbIE — KOMIUIEKCH.  KoHcTaHTa
muccormanuu - pepment-cyocrparnoro kommekca (KS) m xoncranta Muxasmuca (KM).
AKTHUBaTOPBI 1 UHTUOUTOPBI

¢depmenToB. BrusHMe KCEHOOMOTHKOB Ha aKTHBHOCTh (epmeHTOB. HomeHkmatypa u
ki1accudukamuss  ¢epmentoB. [IpunHmumnbsl  kinaccudukanum  ¢pepmentoB. [IpombluieHHOE
NOJy4eHHe U TMPaKTHUECKOE HCIOob30BaHue (epMeHTOB. IlepcneKTHBBI NPAaKTUYECKOTro
MCIIOJIb30BaHusl puO03UMOB U a03UMOB /17151 O0PHOBI ¢ 3a00JIEBAHUAMHU YEJIOBEKA.

JlaGopaTopHblii paboThI

1. TepmonaGmiibHOCTH (PEPMEHTOB.

2. BnusitHue akTMBaTOPOB M MHTHOUTOPOB Ha paboTy (hepMEHTOB.

Tema 6. BuTaMHUHBI 1 HEKOTOpBIE IpYrHe OMOJIOTHYECKU AKTUBHBIE COSIUHEHMS

Hcropuss OTKpBITUS BUTAaMHUHOB. Pojib BUTAMMHOB B NUTAaHUM YEIOBEKA M KHUBOTHBIX.
ABUTaMMHO3bl, TUIOBUTAMHHO3bl, TUNEPBUTAMMHO3bl. COOTHOIIEHHE BHUTAMHHOB U
KO(EepMEHTOB.

Buramepus. KupopacTBopuMble BUTaMHUHBI. BuTtamMuH A M ero y4yactue B 3pUTEIBHOM
akre. Butamunusl D, K u E u ux pons B obOmeHe BemiecTB. BomopacTBopumble BUTaMHHBI.
Buramunsl B

B2, B5, B6, B12, ux 3nauenue B oomene BemiectB. Butamun C (ackopOUHOBasi KHCIIOTA).
Pa3HoOOpazue OHONOTHMYECKH AaKTHBHBIX COCJAMHECHUN: aAHTUBUTAMHUHBI, aHTHOWOTHKH,
buTOHIIUBI, TepOULIHIBI, Ae(OTHMAHTHI, POCTOBBIC BeIIeCTBa (BaKHEHINIME MPEICTABUTEIU H
MEXaHU3MBI JICHCTBHUS ).

JlaGopatopHbie paboTHI
1. KauecTBeHHast peakuiusi HA BATaMUH A.
2. KonunuectBeHHOE onpenesieHre BuramuHa P B yae.

Tema 7. HykiienHOBBIE KUCTIOTHI U UX OOMEH



Hctopust OTKpBITUS M U3YYEHHs HYKICHHOBBIX KHCIOT, MX XUMHYECKHH COCTaB.
XapakTepucTUKa IyPUHOBBIX M NUPUMHUAWHOBBIX OCHOBAaHUM, BXOJAIIMX B COCTaB
HYKJICMHOBBIX KHUCIIOT.

JIBa THma HYKJIEMHOBBIX KHCIOT: Je30KcupuOoHykinenHoBas kucinora (JHK) wu
pubonykiennoBas kuciora (PHK). Pazmmums mexny JJHK m PHK mo cocraBy riaBHBIX
A30THCTBIX OCHOBAHMM, MMEHTO3aM, MOJIEKYJISIPHON Macce, JOKaJIM3alluK B KJIETKe U (DyHKIHUSM.

CrpykTypa 1 GyHKIUU

JHK. Conepxxanune JIHK B opranusme u nokanuzamnus €€ B KJIETKe (AP0, MUTOXOHJIPHUH,
xJjoporuiacta, snucomsl). Pasmep u popmer mosnekyn JJHK. Konbnesas dopma JIHK HekoTopsix

¢daroB, muToxoHapuik W xjoporutactoB. IlepBuunas crpykrypa JAHK. VYcmexu wu
IIEPCIIEKTHUBBI B

pacuupoBKe CTPYKTYphl TEHOMOB MHKPOOPTaHM3MOB, PACTEHHUH U >KMBOTHBIX. [IpoekT
«'enom uenoBeka». Bropuunas ctpyktypa HHK (momens JIx. Yorcona u @. Kpuka).
KoMIuieMeHTapHOCTh a30TUCTBIX OCHOBAHMM U €€ 3HAU€HHWE ISl BOCIIPOU3BEIEHUS CTPYKTYpPbI
T€HOMOB.

Tpernunas crpykrypa JAHK. Ceepxcnupanuzauus JJHK. M30b1TO4HOCT 1 KOMITAKTHOCTH
monekyn JIHK. Crpoenme xpomarmna. Myraumum B JIHK u ¢axTopsl, MX BBI3bIBAIOIIHE.
Penapaums crpykrypel JIHK u e€ 3HadueHume musa coxpaHeHuss BuaoB. HaciencrBeHHble
3a0oneBanusa. PHK,

ux knaccudukamus (TPHK, pPHK, mPHK, wmaPHK, tvPHK, Bupycasie PHK).
CpaBHUTENIbHAS

xapaktepuctuka BugoB PHK mo ux crpyktype m ¢dynkumsMm. Mexanusm OHOcCHHTE3a
(perukanuu) JHK. ®epmentst (PHK-nomumepasza, JAHK-nomumepasza, JIHK-nuraza) u
OenkoBbie ¢akTophl, ydacTByromme B peruukanuu JIHK. Permnmkanuonnas Buika u 3Tambl
ouocunTe3a JIHK.

Oco0eHHOCTH peIuIMKalMKu y Mpo- U dykapuoT. buocunres PHK (Tpanckpumnims) u eé
perynauus y mpo- W dykapuotT. [loHsTHe o TpaHCKpunToHaXx U omepoHax. Co3peBaHue
(TIporteccuHr)

PHK. Cnnaiicuar u ero Buabl. Ayrocrutaiicuar. «PemaktupoBanme» PHK. OOGpartnas
TpaHCKpUIIIIMsI #W €€ 3HA4YeHHWe s CYIIeCTBOBaHUS BHUPYCOB (HAa TpuUMepe BUpyca
UMMYHOIE(HUITMTA YEJIOBEKAa U BUPYCOB TPHIINA) U BHYTPUTEHOMHBIX TiepecTpoek. [loHsTue o
MOJABUKHBIX TEHETUUYECKHX JJIEMEHTaX M WX 3HAYCHWH [JIS1 SBOJIONHMH Te€HOMOB. [loHsiTHE O
FEHETUYEeCKONM WHXeHepuu. [IpuHIUMIBI W CcTpaTerMu MOJEKYISIPHOTO  KJIOHUPOBAHMSL.
JloCTIKEeHHS ¥ TIEPCTIEKTUBEI

MOJIEKYJIIPHON OMOTEXHOJIOTHH.
JlaGopaTopHble paboThI

1. Beigenenue HyKJIEONIPOTEUHOB U3 IPOXOKEH.
Tema 8. YrieBoasl 1 uX 0OMeH

Knaccugukarus yrneBogos. Ilpocteie yrieBoas! (MOHOCaxapuibl) U UX MPEACTaBUTEIN



(pubo3a, rmroko3a, Gpykro3a, ramakro3a). CinoxHbie yrieBojsl. Jlucaxapuasl (caxaposa,
JaKTo3a, ManbTo3a). llommcaxapuibl, UX CTPYKTypa W MpeacTaBUTENH (TJIMKOTCH, Kpaxmall,
KJeTyaTtka, XUTuH). OyHKIHUK YIIIEBOJIOB (SHEpreTuyeckas, MeTaboaudeckas, pelenTopHas u
ap.).

['mukonpoTenHbl Kak JeTepMUHAHThI rpynn kpoBu. O6men yrieBonoB. Ilytu pacmaga
noJjimcaxa-

punoB. Perymsamus ¢docdhoponusza mnpu  ydactum TopMmMoHOB, G-0enkoB, TAM® wu
MPOTEUHKHHA3.

OOmen TmOK030-6-bocdhata (AMxOoTOMUYECKMT W amoToMudeckuii mytu). OOMeH
OUPOBUHOTPAHOM KUCHOTHL. [ ko3, CriupToBoe Opokenue. JleiicTBue 3TaHoNa HA OpraHu3M
YeJI0OBEKa. [MomudepmeHTHBIH KOMILIIEKC OKHCJIUTEIBHOIO JeKapOOKCUITMPOBAHUS
NUPOBUHOIPAJHON KHCIOTHI. LIMKI TpUKapOOHOBBIX M AMKApOOHOBBIX KHUCIIOT, €r0 3HAYEHHUE B
oOMeHe BellecTB W oOecrieyeHUM OpraHum3Ma sHepruedl. buocunres yriesonos. Ilonsarue o
NEPBUYHOM OMOCHHTE3E YIiIeBOOB. | mokoHeoreHe3. bBuocuHTe3 0JUro- U MoIrcaxapuaoB.

JlaboparopHbie pabOTHI

1. IIBeTHBIC peakiMy Ha Kpaxmal.

2. KayecTBeHHBIC pEaKIIUIO HA MOHO- U JTMCAXaPHIbI.
Tema 9. JIunuael 1 ux oOMeH

OO0mas xapakTepucTuka U kinaccudukanus aumuaoB. CTpykTypa U QyHKIMH JTUTHIOB.
Poib

JUNHAOB B TOCTpOeHMHM Ouonormueckux MemOpan. CrpykTypa #  (YHKIUU
aunonporenHoB. OOMeH >xupoB. Pacman upoB U [-OKHCIIEHHE BBICHIUX KHUPHBIX KHCIOT.
I'muokcuieBrIl UK U

€T0 pOJIb BO B3AUMOCBA3U oOMeHa JIMIIUAO0B U YTJICBOJOB. MexaHu3M OMOCHUHTE3a BBICIITUX

JKUPHBIX KUCJIOT. buocuntes TPUTIIULCPUIOB. HapymeHI/m B oOMcHe JKHUPOB. O)I(I/IpeHI/IC )51
€ro

npuuuHbl. Bocku, ux ctpoenue, GyHKINN U IPECTaBUTENH (CIIepMalleT, TYEeTUHBIA BOCK).
Crepunpl. Crepoinbl (xomectepon, sprocreposn u ap.). CTpykTypa W (QYHKIIMH CTEPOHIOB
(XOJIeBasKUCIIOTa,  CTEpPOMIHBIE  TOpPMOHBI).  ®Dochonumuapl.  Buomormdeckas  poub
docdomununoB. DochoONHO3UTHUIBI KAK HCTOYHUKH BTOPHUYHBIX TOCPETHUKOB TOPMOHOB.

JlaGopaTopHbie pabOThI

1. Onpenenenue TemnepaTypsl IJIaBJICHNS U 3aTBEPAECBAHUS JKUPOB.

2. OMyJIbrupOBaHUE )KUPOB.

Tewma 10. buonornueckoe okucienue u cuate3 ATO

Hcropus uzyueHus mporeccoB Onosoruueckoro okucienus: pabotst A. H. baxa, B. 1.

[Mammaguaa, O. BapOypra, B. A. Dwuremsrapara. PasnHooOpasue ¢epmMeHTOB
OHOJIOrHYECKOr0o



okucieHus. CucreMbl MUKPOCOMAJILHOTO OKUCIEeHHS B KieTke. [{utoxpom P-450 u ero
poJb B

JICTOKCUKAIIMMKCEHOOMOTUKOB. CyNepoKCHIMCMYTa3a, Karaja3a M WX POJib B 3allUTe
opraHu3Ma OT akTUBHBIX (hopM kuciopoga. ComnpspkeHrue OKUCIECHHUS ¢ (ochoprInpoBaHHEM.
Cyb6ctpaTtHoe dochopumupoBanue u HochopuIMpoBaHIE HA YPOBHE FIEKTPOHHO-TPAHCTIOPTHON

nenu. [Tonstue o conpsraromnieit MemOpane mutoxouapuid. CtpoeHue npotoHHoi ATda3wr

BEpPOSATHBIC MEXaHU3MbI cuHTe3a ATO.
Tema 11. [opMOHBI ¥ UX POJIb B 0OMEHE BEIIECTB

Knaccudukanus ropmoHoB. CTepougHBIE TOPMOHBI: KOPTHUKOCTEPOH, TECTOCTEPOH,
ACTPAANON, SKAU30H. MeXaHu3M JEHCTBUS CTEPOWIHBIX TOPMOHOB. [lenTHIHBIE TOPMOHBI.
XapakTepucTika WHCYJIMHA, TOPMOHA pOCTa, THPEOTPOIMHA, TacTPHUHA, Ba3OIPECCHHA.
MexaHu3M JACUCTBHS MENTUIHBIX TOPMOHOB (Ha MpUMeEpe TIIFoKareHa u mHcynanHa). CaxapHbId
nuabeT U ero

Buapl. [lpounme TOpPMOHBI (agpeHanuH, ayKCHH, TUOOepe/UIMHbI, IUTOKHHHHBI,
OPOCTarfJaHAMHbI), UX CTPYKTypa M MEXaHU3M JeHCTBUS. Punm3uHr-(akTopsl TOPMOHOB.
Hetiporopmonsl (3HA0pdOUHBI 1 3HKe(DanuHbl). [[pyMeHeHHE TOPMOHOB B MEIUIIMHE M CEITHCKOM
XO3SUCTBE.

JlaGopatopHble paboThI

1. KauecTBeHHBIE peaKkIIM HA UHCYJIUH.

2. Peaknus agpeHanHa ¢ XJIOPHBIM JKEJIE30M.
3. Peakuus agpeHanvsa ¢ H010M.

Tema 12. B3aumocBs3b U perymsiuus oOMeHa BemiecTB. IIpoGmembl OHMOXMMHYECKOI
HKOJIOTUU

O6H_[I/Ie MMpEACTABJICHUA O B3AUMOCBA3U oOMeHa BEIIECTB B KJIeTKE. [IoHATHE 0 KIIFOUYEBBIX

MeTaboauTax (MMPOBUHOTPAHAS KUCIIOTA, KOdepMeHT-A U jp.). B3aumocBsa3p 6enkoBOro

HYKJIGMHOBOTO OOMEHa, 3HAYEHHE PETYIATOPHBIX OeIKOoB. B3anMOCBS3b YIIIEBOJHOTO H
OenkoBoro oomMeHa. Poib mupoBHHOTpagHONW KHUCIOTHI U Iukia KpebGca B 3TOi B3auMOCBS3U.
B3aumocBs3p oOMeHa yrieBoJOB M JUINAOB; POJb alETHIKOPH3MMa-A B 3TOM MpoOIlecce.
YpoBHH

peryiasiui  oOMEHa BEIIeCTB: KJIETOYHBIM, OpPTraHW3MEHHBIM W  TOMYJISIIHOHHBIH.
TpaHCKpUNIIMOHHBIN (OMEPOHHBIN) YypOBEHb peryiasuud. OCHOBHBIE MEXaHU3MBI PETYISLUU
oOMeHa BEIIECTB

B KICTKC. OpFaHI/ISMCHHHﬁ YPOBCHb PCTYJIAINH. FOpMOHaJ'H:HaSI peryisinusa oOmeHa
BE€HIICCTB.

Kackanuplii MexaHM3M peryisiiii ¢ y4acTHeM TOPMOHOB U BTOPHUYHBIX IMOCPETHUKOB.
[TonymAMOHHBI  ypOBEHb PETYISIUU. AHTHOMOTHKH MHUKpPOOOB, (PUTOHIMIBI pPACTCHUMH,
TEJIEPrOHbDKUBOTHBIX W WX BIMSHHE Ha TMPOLECCHl JKU3HEACATEIbHOCTU. DKOJOro-



OMOXMMHYECKHE  B3aMMOJEHCTBMS C  Y4acTHEM  pa3IM4YHBIX  TIPYyNI  OPraHHU3MOB:
MHUKPOOPTaHU3MOB, T'PUOOB, BBICIIMX pACTEHUH, XUBOTHBIX. TOKCHHBI pacTeHuid. IluimeBsie
JeTeppeHThl U aHTUGuIaHThl. [Tuiessle

aTTPAaKTaHTbl U CTUMYJISATOPBL. XEMOPETYJISATOPbI, BO3ACUCTBYIOIIME HAa I103BOHOYHBIX
XKHUBOTHBIX. HakoruieHne M MCHoIb30BaHUE XKMBOTHBIMH BTOPUYHBIX METaOOJMTOB pacTEHUIl.
AHTponoreHHsle OMOAKTUBHBIE BELIECTBA U MPOOJIEMbl XMMUYECKOIO 3arps3HEeHust 6uocgepsl.
Okonoruyecku 0e3omnacHele criocoObl BO3IEHCTBUS Ha Pa3InYHbIC BU/IbI )KUBOTHBIX, PACTEHUH U
MHUKpPOOPTaHHU3MOB.

Tema 13. IIpoexTHas pabora
[Tpennaraercs Ui IpOEKTHON pabOThI ClIeAYIOIINE TEMbI (IPUMEPHBIE):
1. KauecTBeHHbIE peaKIIM1 HA AMUHOKHUCIIOTHI U OEJIKU.

2. TlpurororieHnue pacTBopa Oenka (SSMIHOTO albOymMHuHA). Pa3znenenne OEKOB KypHHOTO
iilla mo ux pacTBopuMocTu. JleHatyparus 6enkoB (oOpaTuMasi 1 HeoOpaTumasi).

3. CpaBHUTENBHBIN aHATH3 TPOAYKTOB KUCIOTHOTO U (DEPMEHTATUBHOTO THIPOJIH3a

JTU- | TIOJINCaXapuI0B (Ha MPUMEpPE caxapo3bl U Kpaxmaa).

4. Crnenupu4yHOCTh AeWcTBUA (hepMEHTOB (amMmiiasa).

5. BimsHHE Ha aKTUBHOCTH (DEPMEHTOB TeMIIepaTyphl, pH, akTHBAaTOPOB K UHTHOUTOPOB.
6. Brigenenue puOOHYKICOMPOTEUHOB U3 APOXIKEH.

7. KaduecTBeHHOE OmpeiesieHne POTYKTOB THAPOIIN3a PUOOHYKIICOTPOTEHHOB.

8. Belnenenue rimMkoreHa U3 nevyeHu KUBOTHBIX. COMOCTaBlIEHHE CTPYKTYpPbI INIMKOT€Ha
U Kpaxmala.

9. Paznenenue yrieBogoB METOI0M TOHKOCIOHHON XpoMaTorpadum.
10. Tunponus KUPOB MO ACHCTBUEM JIUIIA3HI.

11. BausiHHMe *emuu Ha AaKTUBHOCTD JIMIIA3bI.

12. KauecTBeHHBIE peaKLIUU Ha TOPMOHBI

13. buorenHas kiaccupUKAMI XUMAYECKHX 3JIEMEHTOB.
buonorndecku akTuBHBIE BellecTBa. BUTaMuHEI.

buonornyueckn akTuBHBIE T00ABKHU: TTpodaHaIis WIH MOoJIb3a?
buonoruueckas poiab BATAMUHOB.

14. Bwuramun C u ero 3HaueHUeE.

15. HckyccTBeHHBIE JKUPBI — yIpo3a 3/10POBBIO.

16. Hcnonp3oBaHue APOAOKEH B MULIEBON MPOMBIIUIEHHOCTH.

17. HUccnenoBanue GU3UKO-XUMHUYECKHUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOIUTEIICH,
UMEIOLINX SKOJIOTMYECKUi cepTuduKar.

18. Hopx B npoayKTax MUTAaHUS U BIMSHUE €TO HA OPTaHU3M YellOBeKa.



JlaGopatopHbie paboThI

JlaGopaTtopnast pabota Ne 1

«Ormpenenenue cpeapl paCTBOPOB AMUHOKHUCIIOT
Teopernueckas 4acTb

KucnorHo-0CHOBHBIE CBOMCTBA (.-AMUHOKHUCIIOT

ITo HpOTOJ’IHTH‘I@CKOﬁ TCOPpUU KHCIOT H OCHOBaHHfI, 0-aMHHOKHMCJIOTBI OTHOCATCA K
aM(bOJ'II/ITaM, TaK KakK COJACpKAT B COCTAaBEC MOJICKYJIbI KHUCJIOTHBII M OCHOBHOM HOCHTPLI. B
BOOHOM PACTBOPC MOJICKYJIA 0.-aMHUHOKHUCJIOTHI CYICCTBYCT B BUIC 6I/IHOJI5IpHOFO HOHaA.

B 3aBucumoctu ot pH cpenbl MoxkeT mpeodiiagaTh TOT WM UHOU 3apsi.
B cunbrokucnbx cpenax (pH 1—2) dopmupyercs katnonHast popMa 0.-aMHUHOKHCIIOTHI.
B cunbHomenouHoit cpeae (pH 13—14) npeobianaer annonHas opma o.-aMHHOKHUCIIOTHI.

CymectBytorT 3HaueHus pH crneueduueckue ans KaxkI0il aMUHOKHUCIOTBHI, B KOTOPOM
KOJIMYECTBO aHUOHHBIX (POPM B pacTBOpe paBHO KOJMYECTBY KaTHOHHBIX (opm. [Ipu sTom
HEO0OXOIUMO YUUTHIBaTh HaJIMUYKME HOHOTC€HHBIX IPYNIHPOBOK OOKOBOI LIETH.

3nauenue pH npu KOTOpOoM OOMIMK 3apsl MOJIEKYJIbl O-aMUHOKHUCIOTHI paBeH O,
HA3bIBACTCS U303JIEKTPUUECKOM TOUKOM o-aMUHOKHCIOTH (pHAK).

Eciu pH pacTBOpa COOTBECTCTBYCT I/I303H6KTpI/I‘ICCKOI>'I TOYKEC 0-aMUHOKHCJIOTBI, TO IIPU

aneKkTpodopese He MPOUCXOIUT JIBUKEHUST MOJIeKy bl B pacTBope. Ecniu pH pactBopa <pl,
TO

KaTHOHHAas (opMa 0-aMUHOKHUCIOTHI JBIXKeTca K karomy. Eciu pH pactBopa >pl, TO
AHMOHHAas

dbopma 0-aMUHOKHCIIOTHI IBHKETCS K aHoty. Ha aToM ocHoBaHo paznenenue AK merogom
anekTpodopesa.
Jist GonbIIMHCTBA OEIKOB )KUBOTHOTO MTPOUCXOKACHUS N30 JIEKTPUIECKUE TOUKH JIekKAT

B npezaenax ot 5,5 no 7,0 (uckmrovenwue: nerncul —pl = 1, canemun — pl = 12), T. e. Oenxu
obnanaroT 6oJiee BRIPAXKEHHBIMH KUCIIOTHBIMU CBONCTBAMH

[Tpu ¢puznonornueckux 3navenust pH 7,34—7,36 invivo HU OJHA 0-:AMUHOKHCIIOTA U HU

OJUH 66.1101( HC HAXOAUTCA B I/IBOBHGKTpI/I‘-ICCKOM COCTOAHUH, a npeoGJla;[aeT AHUOHHAasA
¢opma,

OTpHULATENbHBIN 3apsii KOTOPOH ypaBHOBEIIMBAEeTCs KaTHOHaMM HaTpus W kanus (Nat u
K+).

HpaKTI/I‘-ICCKaSI 4acCTb

Heﬂb: OIPCACIINTDb pH pPacTBOPOB aMHUHOKHUCIIOT M CHACJIAaTb BbLIBOA O 3aBUCUMOCTU
3HAYCHUSA pH OT CTPOCHUSA AMHUHOKHCIIOT. HpOI[OJDKI/ITB HU3y4aTb BO3MOXHOCTH OAaTYUKOB U
nporpammel RelabLite.

PeakTuBBI 1 000pyIOBAHUE:!



1. Komnsrotep.

2. Komnwrorepnsriit uaTepdeiic coopa nanueix ReleonLite.

Jaruuk onpenenenus pH, XuMrU4ecKkre CTakaHbl, MPOMBIBAIKA, BOJA TUCTUILUTUPOBAHHAS,
0,01 M pacTBOpBI aMHHOKHUCIIOT (TJIMIIMHA, aJaHUHA, TTTyTAMHUHOBOM KUCIIOTHI, JIN3WHA).
MHCcTpyKIUs 10 BBIMTOJHEHUIO 1a00paTOpHOM pabOThI:

1. 3akpenute natunk pH B jamke mraTtuBa M IMOJAKIOYHUTE W €ro K IJIAHIIETHOMY
peructparopy (KOMIbIOTEpY). 3almycTuTe nporpaMmy nsMepenuit ReleonLite.

2. B xumuueckuil crakan Haineite 30 My pacTBOpa TJIMIIMHA, OMYCTUTE naTyuk pH.
Konuuk

YYBCTBUTCIIBHOI'O 3JIEMCHTA JOJI?KCH OBITh HOFI)Y)KéH B paCTBOpP HC MCHEC UCM Ha 3cmu
HC KaCaTbCsAa HU JJHA, HU CTCHOK CTaKaHa.

3. Haxxmure knonky «llyck». 3apukcupyiite nokazanust pH pacTtBopa aMUHOKHCIOTHI.
4. IIpomoiiTe 1aTYMK U3 pacTBOpa AUCTUIUIMPOBAHHON BOJOM.

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

6. Pe3ynbrarel n3MepeHuit 3aHeCUTe B TaOJHUILY.

7. CnemnaiiTe BBIBOI.

Pe3ynbrarel nu3mepeHuii/HabnroaeHui

I'munmn Amaunu I'myramun JIn3un
OBas KUCJIOTa

dopmyna
aAMUHOKHCIIOTBI
CootHomieH
ue
(GYHKIIMOHATBHBIX
TPy
(amuHO- u
KapOOKCHUIIbHOMN
TPYIIIIbI)
3HavyeHue

pH o naruuky

IIBer

JaKMyca

IBer

MCTUIIOBOI'O
OPaHKEBOTO

IBer




dbenondranenHa

LBer

YHHUBEPCAIBHOIO
UHAMKATOpa

JlabopaTtopHnast pabota Ne2
OnpeneneHne N303IEKTPUICCKOM TOUKH JKEITATUHBI
Teoperueckast 4acTh

B HBOBHCKTquCCKOﬁ TOYKE PaCTBOPLI 0eIKOB HCYCTOIZHHBLI. MOHGKYJ'IBI Oenka ¢
OJMHAKOBBIM KOJHMYCCTBOM IIOJOXHUTCIbHBIX W OTPHULOATCIBbHBLIX 3apsAA0B JICITKO BbIIAAAKOT B
0CaaoK.

3nauenue pH, cooTBeTCTBYyIOIEE M30IEKTPUUECKONW TOUKE, SIBISETCS XAPaKTEPHBIM IS
Kaxoro Oenka. BrinageHnue Oenka B 0CaJJOK MOKHO YCKOPUTh J0OABICHUEM BOJJOOTHUMAIOLINX

BCIICCTB, HAIIPUMEP 3TUIIOBOTO CIIMPTA.

XKenatnna (KemaTHH) — MOJMUAECHEPCHAsi CMECh MOJUIENTUAOB (MOJEKYIsIpHAs Macca—
50—70 ThIC. []), 0Opazyemas U3 KoJUIareHa.

XKenatuna o0paTMO KOaryaupyromuil KOJUION I, MoIydaeMblil U3 GuOpHUIUIspHOro Oenka

KOJIJIar€Ha BBIBAPMBAHUEM B BOJE IIKYpPbl JKUBOTHBIX, KOXH, KOCTEH, XpALIEH WU
CYXOKWJIUM,

T. €. MaTepuaina, B KOTOPOM COJIepKUTCs KoyareH. Koctu mepen KunsdyeHHeM OOBIUHO
CHayvajga 00€3)KMpPUBAIOT, a UX MHHEpAIbHbIE KOMIIOHEHTHI YJalsioT, oOpadaThiBasi KUCIOTOM.
[kypy, KOXYy U CYXOXWJIUS NPOMBIBAIOT M 00pabaThIBalOT M3BECTHbIO, YTOOBI PA3ZMATYUTH
KOJUJIareH

nepej €ro npeBpalleHueM B keinaTuHy. llonydeHue xenaTuHbl CXOAHO C MOJIYyYEHUEM
KJies, HO

BBIBAPMBAHHUE B MpOIIECCE €€ MPUTOTOBICHHS JIUTCS HE CTOJb JOJITO M HE MPHUBOAUT K
OJTHOM

Jlerpajaliid KOJulareHa J0 JKUAKUX KOHEUHBIX IIPOJYKTOB, IIOOTOMY Yy JKEIaTUHBI
JKEJIaTUHUPYIOLIasi CIIOCOOHOCTH BBILIE, YEM Y KJIesl.

IMoutn 20% Beca »KelaTWHBI COCTABIAET AMHHOKHCIOTA TJWIMH. Takue OEJIKOBBIE
HpOJIYKTI)I, KaK MHCO, 66}1HBI 3TOI\/’I aMHHOKHCHOTOﬁ, $IBJ'I$IIOH.[€I7IC$I OJHUM HW3 HUCTOYHUKOB
SHEPTUHU JJIst

OpraHu3Ma, TOITOMY JKEIaTUHY MOXHO CUUTaTh NPEKPAaCHOW J00aBKOM K MSICHOMY
paluony.

B KauecTBE OOpaTUMO KOArylUPYIOMIEro KOJUIOMJA JKelaTHHA MPeIoTBpaIiact
KPUCTAILIU3AIUIO caxapa; ¢ ATOW IEJbI0 €€ MPUMEHSIOT B KOHIUTCPCKOH MPOMBIIIJICHHOCTH U
IIPH U3TOTOBJICHUM MOPOXKEHOT0. B TPOM3BOICTBE MOPOIKEHOTO €€ UCTIOIB3YIOT TAKXKE ISl TOTO,
YTOOBI




YMEHBIINTh CBEPThIBaHUE OelKa, KazewHa, Oynarojaps 4eMy M caM Ka3euH, U KUp B
MOJIOKE

Aydme ycBauBaroTcs. JKemaTuHy [M00aBISIOT BO MHOTHME JOMAllHUEe Omona M B
nory(haOpuKaThl

TOPTOB U KeKCOB. B kauectBe Oenka-moaudukaTopa OHa MOKET CIY>KUTh MPEBOCXOIHBIM
PEaKTUBOM ISl OOHAPYKEHUS HEOOIBIINX KOJIMYSCTB TAHHUHA.

HpaKTI/I‘ICCKaH 4aCTb

PeaktuBbl u oOopynoBanue: 0,5%-it pactBop >kematunbl; 0,1 M pacTBop yKCyCHOI
kucnotel; 0,1 M pactBop amerara HaTpus; 96%-i1 3TUIOBBIA CHUPT, MPOOMPKU; MEpHBIE
NUNETKH, JaT4uk  ompenenenuss pH, Xumudeckwe  cTakaHbl, IPOMBIBAjJKa, BOJA
muctiwupoBanHas. Kommeiorep. KommbrorepHsiii naTepdeiic coopa nannsix ReleonLite.

WHCTpyKIMS 110 BHITOTHEHUIO JIA0OpAaTOPHOU PabOTHI:

1. B maTe mpoHYMEpPOBAHHBIX MPOOUPOK MPHIEHTE PACTBOPHI YKCYCHOW KHUCIOTHI U
anerara

HaTpuA B KOJIMYCCTBAX, YKA3aHHBIX B Ta6JII/III€.

2. Tlocne yero B Kaxkayro MpoOupKy mobaBbre 1Mo 1 cM3 pacTBopa >KeTaTHHBI U XOPOIIO
nepeMerianTe.

3. B kaxayro nmpoOupky npubdasbTe 1o 4 cM3 3THIIOBOTO CIIUPTAa U CHOBA NEepeMeIlaiTe.

4. Yepez 5—10 MHH NpoCMOTpUTE BCE NPOOMPKH U OLIEHUTE CTENEHb MYTHOCTH
MOJIydeHHBIX cMmeceil. pH Hambosiee MyTHOW CMECH COOTBETCTBYET H303JIEKTPUUYECKON TOUKE
JKEJIATUHBI

¢ moMouIpto aaturka pH
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