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TlogcuurenbpHad 3ammmcKa

Lenu xypca:

PazButne OOWIEKYNbTYpHOW KOMIIETEHTHOCTH YYaIIMXCs, pacUIMpeHHe U  yriryOneHue
XUMHUYECKUX 3HAHUM, UCTIOJIb30BAHUE UX B MPAKTUYECKOW NEATENBHOCTH; Pa3BUTHE MO3HABATEIBHOM
aKTUBHOCTH W CAMOCTOSITEJIbHOCTH, HAONIOJATEeIbHOCTH, TBOPYECKHUX CHOCOOHOCTEH yuammxcs,
(dhopMHUpOBaHKE MPEACTABICHUIA O MPOPECCUSX, CBA3aHHBIX C XUMHUEH U METUITUHOM.
3anaun Kypca:

yriryOJeHne, paclIupeHne U CHCTEMAaTH3alusl 3HAaHUH yJalluxcs O CTPOCHUH, CBOMCTBAX,
MPUMEHEHHUH BEIIECTB, UX COCINHEHU;

3HaKOMCTBO YYalIMXCSl C TMPOLECCAMHU, TMPOUCXOMANIMMH B OpPraHU3ME YEIOBEKa, C
JEWCTBUEM XMMHYECKHX BEUIECTB HAa OPraHM3M YEJIOBEKa, C TNpPAaBWIAMU THTHEHBI; C
UCTOpPHEH BAKHEHIINX XUMHUECKUX OTKPBITHH MEIWIUHBI;, C NpUEMaMH OKa3aHUs
JTOBpavueOHOM TTOMOIIIH;

MpOBEJIEHUE MPOPOPUEHTALIMOHHOW padOThl, 3HAKOMCTBO ¢ palboTol (apmaleBTa,
nabopaHTa, MEACECTPHI;

(¢hopMHpoBaHHE YMEHUN paboTaTh C HAYYHO-TIOMYJISIPHON JIUTEPaTYpOt;
COBEPILIEHCTBOBAHNE yYMEHHI OOpamieHusi ¢ XUMHUYECKUMH BEUIECTBAMHU, XHUMHUYECKUMU
npubopamu ¥ 000PYIOBaHUEM; PEIICHHE YKCTIEPUMEHTAIBHBIX M PACYETHBIX 3a/1a4,
pa3BUTHE TBOPYECKHUX crocoOHOCTEH ydaruxcs, [eJIeyCTPEMIICHHOCTH,
HaOIIOAaTeIbHOCTH, BOOOPAKEHUS.

[Iporpamma «IIpakThkym 1o XUMHM» paccuuTaH Ha 34 yaca, peKOMEHI0BaH /IS ydamuxcs 14-16mer
, TPOSABISIIONIMX HMHTEPEC K €CTECTBEHHOHAYYHBIM AucHUIUIMHAM.IIporpammoil mpemxycMOTpeHO
MIPOBEJIEHUE JEMOHCTPALNI AKCIEPUMEHTa, MPAKTUUECKUX U JIAOOPATOPHBIX 3aHSTHUM, MOBBIIIAIONINI
WHTEPEC IIKOJIBHUKOB K IIPEAMETY.

OxunaeMple pe3yabTaThl 00y4eHUs

JInyHOCTHBIE PE3YIBTATHI:

OO0yuaromuiicst MOJIy4UT BO3MOXKHOCTD U1 (POPMUPOBAHUS CIASAYIONINX JTUIHOCTHBIX Y'Y /1:
ompeeseHue MOTHBAIIMY U3YICHHS yUeOHOTO MaTepHaa;

OIICHMBAHHUE YCBAUBAEMOT'0 YY€OHOTO MaTepuala, HCXOIs U3 COIUAIBHBIX M JIMYHOCTHBIX
LICHHOCTEH;

IIOBBINICHUE CBOCTO 06p2130BaTCHLHOFO YPOBHA M YPOBHA T'OTOBHOCTU K H3YYCHHIO OCHOBHBIX
HCTOPUYECKUX COOBITHH, CBSI3aHHBIX C HCTOPUEH Pa3BUTHS XUMHUH M OOIIIECTBA;

3HaHHUEC IIpaBUJI IIOBECACHUA B qpesBanﬁHHx CUTYyalUsX;

OIICHUBAHHWE COITMAILHON 3HAYMMOCTH TIpodeccuii, CBA3aHHBIX C XUMHEH;

BIIAZICHWE TpaBIJIAMH 0e30MacHOr0 OOpaIleHrns C XUMHYECKHMH BEIIECTBAMH M O0OPYIOBaHHEM,
IIPOABIICHUE DKOJIOTTYECKOM KYJIbTYpPBI.

MeranpeaMeTHbIE PE3yJIbTaThI:

PerynarvuBHsbie

OOyJaronuiicst MoIyduT BO3MOKHOCT TSl JOPMUPOBAHUS CIEAYIONINX PEryaSTHBHBIX Y'Y []

LeJIeroNaranyie, BKIIOYash MOCTAHOBKY HOBBIX Ielel, HpeoOpa3oBaHuME NPAKTHUYECKOH 3aladd B
[IO3HABATEIbHYI0, CaMOCTOSATENbHBIN AaHaJIM3 YCIOBHUHM [OCTHIKEHHS LEIM Ha OCHOBE Yyuéra
BBIJIC/ICHHBIX YUUTENIEM OpPUEHTHUPOB ACHCTBUS B HOBOM Y4€OHOM MaTepHaIe;

IUTAHUPOBAHUE ITYTH JAOCTIDKECHUS LeIeH;

yCTaHaBJIMBaHKE LENEBBIX IPUOPHUTETOB, BBIICICHNE ANBTEPHATHBHBIX CIIOCOOOB JIOCTH)KEHHS 1IN H
BBIOOp HamboIee 3 PEeKTHBHOTO CI0Cc00a;

YMEHHE CaMOCTOATENbHO KOHTPOIMPOBATH CBOE BPEMSI U YIIPABIISTH HM;

YMEHHE IPHHUMATh PEIICHUs B TPOOJIEMHON CHUTYAIINH;

MIOCTaHOBKA Y4eOHOH 3aJjaur, COCTaBJICHUE TUIaHA ¥ TIOCIIEIOBATENbHOCTH ACHCTBHIA;

OpraHuv3anus pa60qer 0 MCECTa IMPU BBIMTOJIHCHU N XUMHNYCCKOI'0 SKCIICPUMCHTA,

MNPOrHO3UPOBAHUC PE3YJIbTaTa YCBOCHHA, OUCHUBAHUC YCBOCHHOI'O MaTcpualia, OLCHKA Ka- 4YCCTBa U
YPOBHA YCBOCHHA, KOPPCKIUSA B IJIAH U croco0b ﬂeﬁCTBHH npu HGO6XO,I[I/IMOCTI/I. Ilo3naBarenbHEIC

OOyyaromuiics NoIy4uT BO3MOXKHOCTD AJ1s1 JOPMUPOBAHUS CIICAYIOIIMX TTO3HaBaTeNbHBIX Y'Y /1

IIOMCK U BBIACIICHUC I/IH(i)OpMaL[I/II/I;



* aHanW3 yCJOBUHM M TpeOOBaHWl 3a1auu, BBIOOp, CONOCTABIICHWE M OOOCHOBaHHE Crocoba perieHus
3aa4u;

*  BbIOOp Haubonee 3 (HEeKTUBHBIX CIIOCOO0B PEIICHNUS 331a4H B 3aBUCMOCTH OT KOHKPETHBIX YCIOBUH;

*  BBLIBIKEHHE U 00OCHOBaHHE TUIIOTE3bI, BBIOOp criocoba e mpoBepKH;

*  CaMOCTOSITEIBHOE CO3JaHUE alNrOpUTMa MAESTENbHOCTH MPH PEUICHUH NpOoOJeM TBOPUYECKOTO H
IIOMCKOBOI'O XapaKTepa;

*  yYMEHMS XapaKTEepPU30BaTh BELIECTBA 10 COCTABY, CTPOCHUIO H CBOMCTBAM;

*  ONHCBIBAHUE CBOMCTB TBEPJBIX, JKUJAKUX, ra3000pa3HbIX BEIIECTB, BBIJCICHHUE MX CYIE- CTBEHHBIX
[IPU3HAKOB;

*  M300paKeHHWE COCTaBa MPOCTEHINNX BEIIECTB C MOMOIIBI0 XHUMHYECKAX (OPMYT M CYIIHOCTH
XUMUYECKUX PEAKLHUN C TOMOLIBI0 XUMUYECKUX YPABHEHMI;

* TIpOBEICHUEC HAONIONCHUN M ONHMCAHUEC TPU3HAKOB U YCIIOBHUH TEUCHUS XUMHUYCCKMX PEaKIIHiA,
BBIMIOJIHEHWE XHMHUYECKOTO OKCIEPUMEHTa, BBIBOABI Ha OCHOBE aHajiW3a HaONIOJCHWUH 3a
9KCIIEPUMEHTOM, PelICHUE 3a/1a4, TTOy4YeHHEe XUMHUECKOH HH(OPMALIMHU U3 PA3TUYHBIX UCTOUHHKOB;

*  yYMEHME OPraHU30BBIBATH UCCIIEJAOBAHUE C LENbIO IIPOBEPKU ITMIIOTES;

*  yMEHHeE JIeNlaTh yMO3aKIIoueHus (HHIYKTUBHOE U TI0 aHAJIOTHH) U BBIBOJIBI;

* yMeHHE O0OBEKTUBHO OICHUBATh MH(OPMAIMIO O BEIIECTBAX W XMMHYECKUX Tpolleccax, KPUTHUECKH
OTHOCHUTBCS K TICEBAOHAYYIHON WH(POPMAITHH.

KommyHukaTnBHbBIE

OOyyaromiics TMOMTYy4YUT BO3MOXKHOCTH ISl (DOPMHUPOBAHUS  CIIEIYFOIINX
KOMMYHUKATUBHBIX Y Y

* TIOJHOE M TOYHOE BBIPAXKEHHE CBOUX MBICIIEH B COOTBETCTBMM C 3aJa4yaMM U  YCJIOBHUSIMH
KOMMYHUKaIIAW;

*  QJEKBaTHOE HCIIOJIb30BAHUE PEYEBBIX CPEACTB I AUCKYCCHMM M apryMEHTAllMd CBOEH IO3ULMHU,
YMEHHE TIPEJICTABIATh KOHKPETHOE COJEp)KaHNEe C COOOIIEHHEM €ro B MUCHMEHHOW M YCTHOU (opme,
orpesiesieHre crioco00B B3aMMOJICHCTBUS, COTPYIHUYECTBO B TIOKCKE M cOOpe MH(pOpMAaIIHH;

*  OmpezereHre ClIocOO0B B3aUMOICHCTBHS, COTPYIHUYECTBO B ITOKUCKE U cOope nH(pOpMaIluK, y9acTHe B
Jyajore, INIaHUPOBaHUE OOIUX CIIOCOOOB paboThl, IPOSIBICHUE YBAKUTEIBHOIO OTHOLIEHUS K IPYyTUM

00yJaeMbIM;

*  OIMCAHWE COJEPIKAHMS BBITIONHSICMBIX JICUCTBUH C IIENBbI0 OPUEHTUPOBKH MPEIMETHO- MPaKTUYCCKON
JeSTeLHOCTH,

* yYMEHHS YYHTHIBATh pa3HbIE MHEHHS W CTPEMHUTHCS K KOOPJIWHAIIMM PpAa3IMYHBIX IO3UIHHA B
COTPYTHHYECTBE;

* ¢opMmynupoBaTh COOCTBEHHOE MHEHHME M IIO3MLUIO, apryMEHTHPOBAaTh U KOOPAMHHUPOBATH €€ C
MO3ULUAMH MNapTHEPOB B COTPYAHWYECTBE IpPHU BBIPAOOTKE OOLIEro peleHuss B COBMECTHOU
JeATeNIbHOCTH;

*  OCYULIECTBIIATH B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIIIb;

* IUIAHMPOBATh OOIIME CIOCOOBI PAOOThI; OCYLIECTBIATH KOHTPOJIb, KOPPEKLHIO, OLEHKY IeHCTBUIL
mapTHEPA, YMETh YOeKIaTh;

*  HCIONb30BATh AJICKBATHBIE SI3BIKOBBIEC CPEICTBA IJIS1 OTOOPAXKEHUSI CBOMX YyBCTB, MBICIICH, MOTHBOB U
moTpedHOCTEH; oToOpakaTh B peur (omucaHue, OOBSCHEHHE) COMep)KaHHEe COBEPIAEMBIX ICHCTBUN
Kak B (popMe TPOMKOW CONMaTN3UPOBAHHON peuH, Tak 1 B OpMe BHYTPEHHEH peyH;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJB3YSl CpPEACTBA YCTHOM M NHChMEHHOU
KOMMYHMKALIMU IIpU paboTe ¢ TeKcTaMHu yyeOHHMKa W JIOMOJIHMTENBHON JHUTEpaTypod, CIpaBOYHBIMU
TaOIMLIAMH, MIPOSIBJIATH TOTOBHOCTh K YBAXXCHUIO MHOM TOYKM 3pPEHUSI IPU OOCYKICHUHU PE3yJIbTAaTOB
BBITIOJTHEHHOU paboTEHI.

* pemaTh 3amaud Ha ompexaeneHrne mocinenoBarenbHocTr HykiaeotupaoB JIHK u nPHK (MP- HK),
anTukononoB TPHK, mocnenoBarensHOCTHM aMHHOKHCIOT B MOJIEKYJe Oenka, MPUMEHssT 3HAaHUS O
peaKuusx MaTPUYHOIO CUHTE3a, FEHETUYECKOM KOJI€, TPUHLUIIE KOMIJIEMEHTApHOCTH;

* JenaTh BBIBOABI 00 M3MEHEHUSX, KOTOpPbIE MPOM30MIYT B MPOLIECCaX MATPUYHOIO CHHTE3a B Cilydae

W3MEHEHUs mociuenoBarensHocTH Hykineotnaos JIHK;

¢+ 00OCHOBBIBaTb B3aUMOCBSI3b IIJIACTUYECKOI'O M JHEPreTHYECKOr0 OOMEHOB; CpPaBHHUBATH IPOLECCHI
IUTACTHYECKOT0 U HHEPIreTUYECKOro 0OMEHOB, MPOUCXOSIINX B KIETKaX KHUBBIX OPraHHU3MOB,;

¢ XapaKTepH30BaTh METOAbI OMOXMMUYECKUX HCCIEeOBAHUI;

*  [POBOAMTH y4eOHO-HCCIENOBATENbCKYIO NEATEbHOCTh: BBIABUIaTh T'MIIOTE3bl, TUIAHUPOBATH PadoTy,
oTOMpaTh W  [peoOpa3oBBIBATH  HEOOXOOMMYI0  HMH(OPMALMIO, MPOBOAMTH  IKCIIEPUMEHTHI,
HWHTEPIPETUPOBATD PE3YJbTATHI, JI€NaTh BBHIBOJBI HA OCHOBE MOJTYYEHHBIX PE3YJIbTATOB;

O6y‘lalOH.IHI>iCH MOJYYUT BO3BMOKHOCTb HAYYUTBCA:



* BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTATBHO TUIIOTE3bl 0 XUMUYECKUX CBOMCTBAaX BEILECTB Ha OCHOBE
WX COCTaBa WU CTPOCHHUS, MX CIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE PEAKIMH, O XapaKTepe U MPOIYyKTax
Pa3IUYHBIX XUMUYECKUX PEaKITU;

* XapaKTEepHU30BaTh BEUIECTBA II0 COCTaBy, CTPOECHHWIO U CBOWCTBaM, YCTaHABIMBAaTh IPUUYUHHO-
CJIE/ICTBEHHBIC CBSI3U MEXAY JaHHBIMHU XapaKTepPUCTUKAMU BEIIECTBA;

* BBIBUTATh U TPOBEPATH HKCIEPUMEHTATHHO THUIIOTE3BI O PE3yJabTaTaX BO3JCHCTBUS PA3TUUHBIX
(haKTOpOB HAa U3MEHEHHUE CKOPOCTUA XUMHUUCCKON PEaKIINH;

*  HCIOJIb30BaTh MPHOOPETEHHBIC KIIIOYCBHIC KOMIICTCHIIMU TIPU BBIMOJHCHUHM IPOSKTOB U y4eOHO-
HCCIIeIOBATEIBCKHUX 3a]1a4 110 U3YUCHHUIO CBOWCTB, CIIOCO0OOB MOJIyUCHHUS M PACIIO3HABAHMS BEICCTB;

¢+ 00BEKTHUBHO OICHMBATh HH()OPMAITUIO O BEIIECTBAX M XMMHUYECKHUX IPOIIECCaX;

* 0CO3HaBaTbh 3HAYEHUE TEOPETUUECKUX 3HAHUM MO XUMUU JIJISl TPAKTUUECKOW JESITEIbHOCTH YENIOBEKA;

¢ Cco3maBaTh MOJEIM M CXEMBbl JUIsl pEIICHHS Y4YeOHBIX M II03HABAaTENbHBIX 3aJ1ay; ITOHUMATh
HEOO0XOAMMOCTh COOTIOZCHUS MPETUCAHNH, PEAJIaraéMbIX B MHCTPYKIIMSIX 110 UCIIOIh30BAHMIO JICKAPCTB
U Jip.

CopepxaHue 3J€KTUBHOTO Kypca
Tema 1. Xumnueckuil 5KCIEpUMEHT U UPPOBbIE TabOpaTOpUn
Hudpossie natunku. O6mue xapakrepuctuku. Ouzndeckue 3PPeKThl, UCTOTb3yeMbIe B padboTe
JaTYUKOB.

Tema 2. Benenne B OMOXUMUIO

buoxumus — Hayka O KadeCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJEpXaHWU W TIpeodpa-
30BaHUSAX B MPOIIECCE KUHEACATEILHOCTH COCIMHEHUM, 00pa3yIolnuX XHUBYIO Matepuro. Mctopus
pa3BuUTHs OMOXUMUU. POJIb OTEUECTBEHHBIX YUEHBIX B PA3BUTUH OMOXMMUU. B3anMOCBsI3b OMOXUMUHT
C MOJIEKYJISIpHOW Ouosioruel, 0nor3nkoi u OMOOPraHUYECKON XUMHEH. 3HAUCHHE OMOXUMHH JUTs
pa3BUTHs OHWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, CEIIbCKOTO XO3SHMCTBA, T€HETUKU U DKOJOTHH.
Metoapl OMOXMMHUYECKHUX HCCIACIOBAHWNA M WX XapaKTepucTtuka. M crmonb30BaHUE COBPEMEHHBIX
CKOPOCTHBIX M aBTOMAaTU3WPOBAHHBIX (U3MKOXUMHUUYECKHX METOJOB aHalu3a ISl OMOXMMHUYECKUX
nesnei. buoxumuyeckue MeToIbl MOHUTOPUHTA OKPYKAIOLIEH CPEeIbl.

Tema 3. XuMHUeCKHil COCTaB OPraHW3MOB U 0011Iee MOHATHE 00 0OMEHE BEIIECTB M YHEPTUU B KUBOM
IpUpOIC

[lonsiTHE O TJIaBHBIX OHMOTEHHBIX 3JEMEHTaX. Makpo- M MHKpPO3JIEMEHThL. 3aKOHOMEPHOCTH
pacrpocTpaHeHHUs] 3JEMEHTOB B JKHMBOW mpupoje. I[loTpeOHOCTh OpraHu3MOB B XHUMHYECKHX
JNIeMeHTaX. BHOreoXuMHUECKUil KpyroBOpOT BEINECTB B NPUPOJE — OCHOBA COXPAHEHUS paB-
HoBecusi Omocgepbl. MacmtaObl 0OOMEHa BelecTB B JkKMBOM mpupone. Ilmactuueckue u sHepre-
TUYECKHE BEIIECTBA. BHOJIOTHUYECKN aKTHBHBIC COCTUHECHHUS, MX POJIb B )KU3HU YEJIOBEKA, KUBOTHBIX U
pacrenwuii. [loHsTHe 0 mecTUIMIAX ¥ UX BHIAX.

Tema 4. benxu. Pacnag u OnocunaTes OEIKOB

Ponp GenkoB B mocTpoeHUM U (HYHKUMOHMPOBAHUM >KUBBIX cucteM. IloHarue o mporeome u
IPOTEOMHUKE. AMUHOKHUCIOTHBIH cocTaB OenkoB. IloHSATHE O NPOTEHHOTEHHBIX AMUHOKUCIOTAX.
Crnoco6 cBsi3M aMUHOKUCIOT B OenkoBoil Mosekyne. Ilemtunsl. Ilpupoansie nentuasl (TIyTaTHOH,
Ba30IPECCHH, SHKe(ATUHbI, SHAOP(UHBI U JIp.), UX (U3HOIOTHYECKOE 3HAUCHHE U HMCIIOJIb30BaHHUE B
KayecTBE MEIMLMHCKUX TMpernaparoB. XUMHUYECKMH CHHTE3 IMENTUAOB 3aJaHHOTO CTPOEHUS U
BO3MOKHOCTH HUX NpuMeHeHusa. CTpykTypa OenKoBbIX Mousiekyd. [lepBuuHas cTpykTypa O€IKOB.
[TpuHIMOBI ¥ METOMBl ONpE/eTeHUs NEPBUYHOM CTPYKTYphl Oenka. BTopuuHas M HaaBTOpUYHAsS
CTpyKTyphl OenkoB. [TonsTre 06 o- u B-koHpopManusax noaunenTuaHoN nenu (padotst JI. [Tonuura).
[TapameTpsl o-crivpany NOJUNENTHAHON nenu. CBsA3b NEPBUYHON M BTOPUYHON CTPYKTYp OenKOBOM
Mouiekyibl. Kiaccudukanus OeikoB MO 31€MEHTaM BTOPHUYHOW CTPYKTYphl. JIOMEHHBIM HpUHIMIT
CTPYKTYpHOU opranuzanuu OenkoB. [loHATHE O CTPYKTYpHBIX M (YHKIMOHAJIBHBIX JTOMEHax (Ha
npUMepe UMMYHOTJIOOYIMHOB U KAaTaIUTUYECKH aKTUBHBIX OenkoB). TpeTndHas cTpyKTypa OenKoB.
Tumns!l cBs3eif, oGecrieunBaOIUX HOJIEPKAHHE TPETHUHOW CTPYKTYphl. JIMHAMUYHOCTH TPETHYHOU
CTpYKTyphl OenkoB. CamoopraHu3anusi TPEeTUYHOW CTPYKTYphl OEJIKOBOM MOJEKYJIbl M pOJjb
cienn(uyeckux OeIKOB-IIAaNepOHOB B 3TOM mpoiiecce. [Ipeackasanue npocTpaHCTBEHHOTO CTPOSHHUS



OENKOB MCXOAS M3 MX IEPBUYHOW CTPYKTYphl. UeTBepTHUHas CTpykTypa OenkoB. KoHkpeTHBIE
MPUMEPHl YETBEPTUYHOM CTPYKTYPHI OEIKOB (reMOTJIOO0HMH, JaKTaTAECTHAPOreHas3a, Karaigasa u Jap.).
Homenknatypa u kmaccudukanuss OenkoB. @DyHKIHMOHANbHAs Kiaccu(pukanuss O€lIKoB U
XapaKTepUCTUKA OTHENBHBIX TPYMI: CTPYKTYPHBIX, COKPAaTHUTEIbHBIX, 3AIIUTHBIX, TOKCUYECKHUX,
PELENTOPHBIX U PETYIATOPHBIX. benku (MeTajuioTHOHEWHBI, TeMoriooun u jap.) Pacman Oenkos.
@depMeHThI, OCyHIeCTBISIOMUE pacrnay OenkoB. [IporeacoMbl — KOMIUIEKCHI MPOTEOIUTUYECKUX
¢depmenToB. MaxkopHble O€IKM KpPOBM KaK HCTOYHMKH OWOJOTMYECKH AaKTHBHBIX IENTHJOB.
Metaboan3mM aMHHOKUCIOT. KoHeuHbIe MpOIyKTHI pacnaaa OelKOB M IyTH CBSI3bIBAHUS aMMHaKa B
opranuszme. [lytm HOBOOOpa3oBaHHsS aMHHOKHUCIOT. I[lepBHYHBIE W BTOPHYHBIE AMHUHOKHCIOTHI.
3aMeHUMBbICE M HE3aMEHHMBbIE aMHHOKHUCIOTHI. buocuHTe3 OenkoB. MaTpuyHas cxema OHOCHMHTE3a
OenkoB. AkTuBHpoBaHHEe aMHHOKUCIOT (cuHTe3 amuHoauwi-TPHK). Crtpoenme pubGocom. CoctaB
MIPOKAPUOTHYECKUX U dyKapHoTHYecKuX pudocom. Ilomuprbocomel. Dtamnbl TpaHCIAUMY (MHALUALMS,
JJIOHTAIMS, TEPMHUHANMS) U uX perymsinus. Kox 6enxkoBoro cuaTe3a. OCOOCHHOCTH TE€HETUYECKOTO
KOJ1a MUTOXOHJPHI U XJIOPOIUIACTOB.

JlaGopaTopHbIii pabOTHI

Omnpenenenue cpepl pacCTBOPOB aMUHOKHCIIOT.
Onpenenenne N303JI€KTPUUECKON TOUKU HKEJIaTUHBI.
Omnpenenenre TeMnepaTypsl MIaBICHUS] aMUHOKUCIIOT.
Bnusinue TemnepaTypsl Ha CBOMCTBA OENKOB.

Bnusinue nzmenenus pH Ha cBoiicTBa 6enKOB.
[{BeTHBIEC peaknuy Ha OCTTKHU.

Tema 5. depmeHTHI

Pa3HooOpa3ue kaTaJIUTUYECKH aKTHBHBIX MOJIEKyJ. KaTamuTudyecku akTUBHbIE O€NKU (SH3UMBI),
karanmutuueckn aktuBHbie PHK (pubo3umebl), KaTaqUTUYECKH aKTHUBHBIE aHTUTENa (ab3UMBI).
Karanmutnueckass ¢ynkuus OenkoB. Pazmuums B cBoiicTBaX (PEpMEHTOB M KaTaau3aTOPOB HHOU
npuposl. CrienuduanocTs nerictBust hepmeHToB. Posb oteuectBenHbix yuéHbix (M. I1. [TaBnos, A.
E. Bpaynmreiin, B. A. Durembrapar u Ap.) B pa3BUTHU 3H3UMOJIOTHH. [loHATHE O cyOCcTpaTHOM H
AIJIOCTEPUYECKOM IIEHTpax B MoJiekyae pepMeHToB. DepMeHTbl MOHOMEPHI (TPUIICHH, JHU30LKUM) U
MYJIbTUMEDPHI (TiyTaTuoHpenykras3a). [lonstune o kodepmentrax. KodepmeHTHI — MepeHOCUUKH
Bojopona u aektponoB (HAJl, HAAD®, ®AJ]), u atomusix rpynn (ATD, kodpepment-A, HAD-
caxapa). MHoxecTBeHHbIe (GOopMbI (PepMEHTOB M MX (PYHKIMOHAIbHOE 3HadeHue. M3odepMeHTHI
JAKTaTAECTHAPOTEeHA3bl. 3HAUEHHE UCCIIEOBAHUS MHOXKECTBEHHBIX GOpM (DEpPMEHTOB AJISi MEIUIIUHBI,
TEeHETUKH, CEJEeKIMU M MOHUTOPHHIa OKpyKawiled cpenpl. MexaHusm JeicTBUs (EpMEHTOB.
®epMeHT-cyOcTpaTHble KOMIUIEKChl. KoHcTaHTa mucconmanuu (epMeHT-CyOCTpaTHOrO KOMILIeKca
(KS) m xoncranta Muxadmca (KM). AkTuBatopel W HWHTHOMTOpPHI (depMeHTOB. BrusHue
KCEHOOMOTUKOB Ha akTUBHOCTH (epmeHToB. Homenkmarypa u kiaccudukamus (HEepMEeHTOB.
[Mpunnuner  knaccudukanuu — pepmentoB.  [IpomblliieHHOE  TOMY4YeHHE UM IPAKTHYECKOE
ucrnoJsib3oBanue (pepmeHToB. IlepcreKTUBBI MPAKTUYECKOTO HCHOJIb30BaHUS PUOO3MMOB U a03MMOB
i 60pbOBI ¢ 3200JIEBaHUSMU YETIOBEKA.
JlaGopaTopHbIii pabOTHI

. TepmonabuIbHOCTH (PEPMEHTOB.

BnusiHue akTHBATOPOB M HHTUOMTOPOB HA paboTy (hepMEHTOB.

Tema 6. Butamunb u HEKOTOPLIC ApYyrue OHOIIOrHYECKH aKTUBHBIE COCONHCHU A

Hcropusi OTKpeITUS BUTaMHMHOB. Poilb BHUTaMHHOB B NHUTAaHUM YEIOBEKA M JKUBOTHBIX. ABHTAMHHO3BL,
TUIIOBUTAMHHO3BI,  THIEPBUTAaMHHO3bl.  COOTHOLIEHME BHUTAMHMHOB M  KodepMeHTOB. Buramepus.
KupopactBopumble BUTaMUHBL. BuTamMuH A U ero ydactue B 3puTenbHoM akTe. Butamunsl D, K u E u ux pons
B oOMeHe BemiecTB. BomopactBopumblie Butamunbl. Butamunel B1, B2, B5, B6, B12, ux 3nauenue B oOMeHe
BemectB. Butamun C (ackopOuHOBasi kuciora). PasHooOpasue OHMOIOIMYECKH AKTHUBHBIX COCTUHEHWH:
AQHTUBUTAMUHBI, AHTHUOMOTUKH, (QUTOHIMIBI, TepOMUMIbI, Je(OIHAHTHI, POCTOBBIE BEIIECTBAa (Ba)kKHEWIIHE
MPEACTaBUTENN U MEXaHU3MBI AEHCTBHUSA).



JlaGopatopublie pabOThI

KauecrBennas pCaKuusa Ha BUTaMUH A.
KonunuectBennoe OIpeacjIcHne BUTaMHHa P B uae.
Tema 7. HykinenHOBBIE KACIOTHI U UX OOMEH

Hcropust OTKPBITUS U U3Yy4EHUSI HYKIEMHOBBIX KHUCIOT, UX XUMUYECKUNA COCTaB. XapaKTEPUCTUKA
IIYPUHOBBIX M NUPUMHUAVHOBBIX OCHOBAHWM, BXOIAIIMX B COCTaB HYKJIEMHOBBIX KHCIOT. J[Ba TwIa
HYKJIEMHOBBIX KHUCJIOT: JAe30kcupubonykienHoBas kuciora (JJHK) um pubonykienHoBas kucnota
(PHK). Paznuuus mexny JHK u PHK no cocraBy riaBHBIX a30THCTBIX OCHOBAHMM, IEHTO3aM,
MOJISKYJSIpHOM Macce, Jokanm3anuu B Kietke W ¢(ynkmmsam. Crpykrypa u ¢ynkumu JITHK.
Copnepxanne JJHK B opranmsme u nokanuzanus €€ B KIETKE (S1p0, MUTOXOHJIPUH, XJIOPOILIACTA,
snucombl). Pasmep u ¢opmer monekyn JIHK. Komerneras ¢opma JIHK nHekotopeix (aros,
MHUTOXOHJIpUH U xyoporutactoB. Ilepuunas crpykrypa JIHK. VYcmexu wu  nepcrnekTtuBsl B
paciinpoBKe CTPYKTYpbl T€HOMOB MHUKPOOPTraHU3MOB, pacTeHUH U KUBOTHBIX. [Ipoekt «l'eHom
yenoBekay. Bropuunas crpykrypa JHK (monmens [Ix. Yorcona u @. Kpuka). KommniementapHocTs
A30THUCTBIX OCHOBAaHMM M €€ 3Ha4YeHWe JUIsl BOCIPOU3BEIACHUS CTPYKTYphl T€HOMOB. TpernyHas
crpykrypa JHK. Csepxcrnmpamuzanus JJHK. M36siTounocts m xommakTHOCTh Mojekyn JHK.
Crpoenue xpomaruna. Myranuu B JIHK u dakropsl, ux Bei3siBaromue. Penapanus crpykrypsl JJHK n
e€¢ 3HayeHWe I coxpaHeHust BuaOB. HacnencrBennwie 3aboseBanusi. PHK, ux xnaccudukamus
(TPHK, pPHK, mMPHK, maPHK, ™mPHK, Bupycusie PHK). CpaBuuTenbHas xapakTepucTHKa BUIOB
PHK mno ux crpykrype u ¢pynkuusm. Mexanusm Ouocunresa (permmukanuu) JJHK. ®epmentst (PHK-
nonuMmepasa, JJHK-nomumepasa, JIHK-nmura3a) u 6enkoBble GakTOphl, Y4acTBYIOUINE B PEIIIMKALIUU
JIHK. Permummkanmonnas Bunka u stanbl ouocunTe3a JJHK. OcobeHHOCTHM perumkamuu y mpo- u
sykapuoT. buocunte3 PHK (Tpanckpunmus) u e€ perymsuus y npo- u dykapuoT. [lonsitue o
TpaHckpuntoHax u omnepoHax. CospeBanue (mponeccunr) PHK. Chnaiicunr u ero Buabl
Aytocmaiicuar.  «PemaktupoBanue» PHK. OOparnas Tpanckpunius W e€ 3HaYeHHUE JUIA
CYIIECTBOBaHMs BUPYCOB (Ha MpUMeEpe BUpPyca UMMYHOJE(PHUIMTA YeJIOBEKa U BHUPYCOB IpUIa) U
BHYTPUT'€HOMHBIX IepecTpoeK. [IoHATHE O MOABMKHBIX T€HETUYECKUX DIIEMEHTaX U UX 3HAYCHUU VIS
9BOJIIOLIMM T€HOMOB. [IoHATHE 0 TeHeTNYEeCKOW MHKEHEPHUH. [IpHHIUIIBI U CTpaTErny MOJIEKYIISIPHOTO
KJIOHUPOBaHU. JIOCTHKEHUS U IEPCIIEKTUBBI MOJIEKYISIPHON OMOTEXHOJIOTHH.
JlaGopaTopHbie pabOThI«BbiIeIeHre HYKICOMPOTEMHOB U3 APOMKIKEH»

No Tema ypoka Hara npoenenuss  [Ipumeuanue
ypoKa

1aH dakr
BBonHEbIE 3aHATHS.

XHUMHYEeCKUH SKCTIEPUMEHT U I POBHIE JIa-
Ooparopuu (4)

1. Xumudeckuid  skcnepument wu  uudpossie | 07.09
nabopaTopun

2 Hudposeie natankn. OOIIHEe XapaKTEPUCTHKH. 14.09

3-4 | ®usuyeckue >(P(PEKTH, HCIONB3yEMBIE B 21.09
paboTe aTINKOB. 28.09

Beenenne B 6uoxumuio (2)

5 bruoxumus — Hayka o kadecTBeHHOM coctaBe, | 05.10
KOJIMYECTBEHHOM  COAEPKaHWU U  Ipeodpa-
30BaHUSX B Ipolecce IKU3HEACSITEbHOCTH
COeIMHEHNH, O00pa3yloIMX >KUBYIO MAaTEpHIO.
HUctopus pa3BuTHUA OMOXMMMHU. Ponb
OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHU OMOXUMHH.
B3auMocBs3p  OMOXMMHM C  MOJIEKYJISIPHON
Oouonorued, OnMopu3MKOH M OHOOPraHMYECKO
XUMHEN.




BHavyeHHUE OMOXMMHUU JUISl Pa3BUTHS OHOJIOTHH,
MEIUIIUHEIL, OHMOTEXHOIOTHH, CEIILCKOT0
XO3sliCTBA, TE€HETMKH M DKOJOoruu. MeToanl
OHOXUMHUYECKUX HCCIIeAOBaHUN u ux
XapakTepucTuka. lcnonp30BaHHE COBPEMEHHBIX
CKOPOCTHBIX " aBTOMAaTU3UPOBAHHBIX
(PM3MKOXMMHYECKMX  METOJOB  aHAIM3a IS
OHOXUMHYECKUX Lenell. BHoXuMuyeckue MeToabl
MOHUTOPUHTA OKPYKaIOIIEN Cpenpbl.

12.10

XUMUYECKUN COCTaB OPTraHW3MOB M  oOlee
MOHSITHE 00 OOMEHE BEIIECTB M SHEPTHH B )KUBOM
npupoze (4)

[loHsTHe O TJIaBHBIX OWOICHHBIX 3JIEMCHTaX.
Makpo- W MHUKPOIJIEMEHTHI. 3aKOHOMEPHOCTH
pacrpocTpaHeHHs JIEMEHTOB B KHBOU MPHUPOJIC.
[ToTpeOHOCTE  OPraHM3MOB B XUMHYECKHX
3JeMEeHTax.

19.10

buoreoxumuueckuii  KpyroBopoTr BEUIECTB B
MPUpPOJIE — OCHOBAa COXPAaHEHUS pPaBHOBECHSA
ouocdeprl. MacmTabbl oOMeHa BeEIIECTB B
JKUBOH IIPUPOJIE.

26.10

IInactudeckne u OHEPIreéTUYCCKUE BCIICCTBA.
Bbuonorndyecku aKkTHBHBIC COCIMHECHMS, UX POJIb B
JKHM3HU YCJIIOBCKA, ) KUBOTHBIX U paCTeHI/Iﬁ.

09.11

10

TToHsiTHE O TIECTHIIMAAX U NX BUIAX.

16.11

Benku. Pacian u GuocuuTe3 Oenkos (8 )

11

Pons OCITKOB B MTOCTPOCHUH u
(hyHKIIMOHUPOBAHUH JKUBBIX cucTteM. [loHsaTue o
NpoTEOME M TPOTEOMHUKE. AMHUHOKHUCIOTHBIN
coctaB OenkoB. [loHSTHE O MPOTEMHOTEHHBIX
amuHOKHCIOTaX. Croco® CBS3M aMHUHOKHCIOT B
OeTKoBOH MOJIEKYIIe.

23.11

12

JlaGopatopnas padora Nel. OnpenerneHne cpesl
pPacTBOpOB AMUHOKHCIIOT.

30.11

13

[entuner. [lpupomusie mentuasl (TIyTaTHOH,
Ba30IPECcCHH, dHKe(haTnHbl, SHAOPPUHBI U IIp.),
ux ¢dusnonornueckoe 3HaYeHHUE u
HCIOJIB30BAaHME B  KAauecTBE  MEOULMHCKUX
npenaparoB. XHUMHYECKUA CHHTE3 MENTUIOB
3aJaHHO IO CTPOEGHUS M BO3MOXHOCTH HX
npuMeHeHusl. CTpykTypa OEIKOBBIX MOJEKYI.
[lepBuunas crtpykrypa OenkoB. llpuHImmBI ©
METOABbl OIpENeNeHNs] TEPBUYHON CTPYKTYpHI
Oenka. BropuuHas u HagBTOpWUYHASI CTPYKTYpPBI
oenkoB. Ilonstne 006 o- u [-xKoH(bOpMaIUIX
nonunentuaHod 1enu (paborer JI. Ilomumara).
[lapamerpsl o-ciMpany TMOJUIECHTHIHON LEMH.
CBs3p TNEPBUYHOM M BTOPUYHOH CTPYKTYp
0EIKOBOW MOJIEKYIIBI.

07.12

14

Jlaboparopuas pabora Ne2  Omnpenenenue
H303JIEKTPUYECKON TOUKH JKEIATHHBI.

14.12

15

Knaccudukamus  OenkoB M0 3JIeMEHTaM

21.12




BTOPUYHON CTPYKTYpbl. JIOMEHHBIH MpPUHIIUI
CTPYKTYpHOH opranu3anuu OenkoB. llonstue o
CTPYKTYPHBIX W (YHKUMOHANBHBIX JOMEHax (Ha
MpUMepe WMMYHOTJIOOYIMHOB M KaTaJUTUYSCKH
aKTHUBHBIX  OenkoB). TpernuHas cTpyKTypa
OcenkoB.  Tumbl  cBsi3eil, oOecTIEYMBAIOIIMX
nojiep KaHue TPETUYHOMN CTPYKTYPBHI.
JIMHAMHYHOCTh TPETUYHOH CTPYKTYpPBI OEJKOB.
Camoopranuzanus TPETUYHOMN CTPYKTYpBI
OCIKOBOW MOJEKYJNBl M PONIb CIEHUPUIECCKHX
OCIKOB-IIATIEPOHOB B 3TOM TpoIecce.
[Ipenckazanue MPOCTPAHCTBEHHOTO CTPOEHUS
OCIKOB HMCXOAS W3 WX IEPBUYHOH CTPYKTYPBHIL.
UerBepTruHas cTpykTypa OenkoB. KoHKpeTHbIE
MIpUMEPHl  YETBEPTHYHOW CTPYKTYPHI OENKOB
(reMorOOMH, JIaKTaT-AETUAPOreHasa, KaTajias3a u
np.). Homenknarypa u kimaccudukariysi OCIKOB.
OyukiMoHanbHas Kiaccuukaius OCIKOB U
XapaKTepuCcTUKa OTIETBHBIX TpyMI:
CTPYKTYPHBIX,  COKPaTUTENbHBIX,  3AIIUTHBIX,
TOKCHYECKUX, PEIHENTOPHBIX W PETyIsTOPHBIX.
benku (MeTamIOTHOHEWHBI, TEMOTJIOONH | JIp. ).

16

JlabopatopHast pabora Ne3. OmnpexaenecHue
TEMIICPATYPhI IVIaBJICHHUA aMUHOKUCIIOT.
JlaGopaTopHas pabora Ne4, Bnusiaue
TeMIIepaTyphl Ha CBOHCTBA OEJIKOB.

28.12

17

Pacmag 6enxoB. DepMEHTHI, OCYIICCTBIISIONTIE
pacnan OGemkoB. IIporeacoMbl — KOMILIEKCHI
MIPOTEOIUTHYECKINX  (epMEHTOB. MakopHbIe
Oenkn KpPOBH KaK HCTOYHUKH OHOJOTHYECKH
AKTUBHBIX TIENTH/IOB. Merabonu3m
aMUHOKHCIOT. KoHeWHble MpOAYyKTH pacmaja
OETKOB W TyTH CBS3bIBAHWA aMMHAaKa B
OpTaHu3Me. [lytn HOBOOOpa30BaHMS
aMUHOKHACIOT. [lepBUYHBIE ©  BTOpPHYHBIC
AMUHOKHCJIOTHL. 3aMEHUMBIE W HE3aMEHUMBIE
aMHUHOKHCJIOTEL. brocmHTe3 OenkoB. MarpudaHas
cxema OwocmHTe3a OCIKOB. AKTHBHPOBAHHE
aMHUHOKHUCIOT (cuHTe3 amMmuHoammI-TPHK).
JlabopaTtopHas pabota Ne5. BrnusiHre nzMeHeHust
pH Ha cBoiicTBa GenKoB.

11.01

18

Crtpoenne pubocom. CocTaB MPOKaPHOTHUECKUX
1 dyKapuoTudeckux pudocom. llommpubGocomsl.
Otanbl TpaHCHAUMHM (MHULUALHKS, 3JIOHTalNs,
TepMUHAINA) U uX perymanua. Koxg GemkoBoro
cuare3a. OCOOEHHOCTM T'€HETHMYECKOro Koja
MHUTOXOHJPHUI U XJIOPOIJIACTOB.

JlaGoparopuas pabora Ne6. LlBeTHble peakuuu
Ha OeKu

18.01

depmenTsl (6)

25.01

19

Pasnoobpasue KaTaluTHYECKN AKTHBHBIX
Mojekyn. KaTanmuThdeckd axkTHBHBIE O€lKd
(oH3uMBI), KatanuThuecku aktuBHele PHK
(pub03uMBI), KaTaJIUTUYECKU AKTHBHBIE
anTuTtena (ab3umbl). Karanutuueckas QyHKums

01.02




OenkoB. Pasnmuums B cBoiicTBax (epMEHTOB u
KaTaJlM3aToOpoB MHOW mpuponsl. JlaGoparopHas
pabora Ne7. TepmonabuinbHOCTh EPMEHTOB.

20

JlabopaTtopHas pabora Neg. Brusaue
aKTHBAaTOPOB ¥ HMHTUOMTOPOB Ha  paboTy
(hepMeHTOB.

08.02

21

Crneunduynocts peiictBus ¢epmentoB. Ponb
oredecTBeHHBIX yuéHbix (M. II. IlaBmoB, A. E.
bpaynmrelin, B. A. Ouremprapar u 1p.) B
pa3BUTUHU 9H3UMOJIOTHH. ITonsarue 0
CyOCTpaTHOM H aJJIOCTEPHYECKOM IIEHTpax B
Mosiekyne ¢epMeHToB. DepMeHTHI MOHOMEpPHI
(TpUIiCHH, TU30IMM) U MYJIbTHMEPHI (TTyTaTHOH-
penykTasa). [Tonsitne o KopepMeHTax.
KodepmeHTsI — TmepeHOCUuKd BOAOpOJa H
anektponoB (HAJl, HAJI®, ®A/l), u aTOMHBIX
rpymin (AT®, xobepment-A, HID-caxapa).

15.02

22

MHuoxecTBeHHbIe (opMBI  (pepMEHTOB W UX
¢dyHKIMOHANBHOEe — 3HaveHwe.  3odepmeHTHI
JIAKTaTAETUIpOreHasbl. 3HaUeHUE HCCIIeOBaHUS
MHOXXECTBEHHbIX  (opM  (GepMEeHTOB  JUIs
MEIWIINHBI, TEHETUKH, CEJEKIIUNH U MOHUTOPHHTA
OKpyXatole cpeabl. MexaHu3M JIeUCTBUSA
(hepmenToB. PepMeHT-CYOCTpaTHBIE KOMILIEKCHI.
Koncranra JIVICCOIIMALINU depmeHT-
cyocrpatHoro xomruiekca (KS) wu xoHcranTa
Muxasmca (KM).

22.02

23-24

AKTHBaTOpRI W  HWHTHOWUTOPHI  (DEPMEHTOB.
BnusiHne KCEHOOMOTHMKOB Ha  aKTHBHOCTh
¢depmenToB. HomeHknarypa u  kiaccuu-
Kanus (pepMeHTOB. [IpHHITUITBI KIacCHPUKATT
(depmenToB. [IpoMBIIUIEHHOE MONyYeHUE W
MPAaKTUYECKOE  HWCIONb30BaHHEe  (DEPMEHTOB.
[lepcrieKTUBBI TMPAKTHYECKOTO HCIOIB30BaAHUS
prubo3uMOB ®W  ab3uMoB s OOpBOBI  C
3a00JI€BaHUSIMH YEIIOBEKA.

29.02

BuTtamuHBI M HEKOTOpbIE JApPYrue OHMOJIOTHYECKU
aAKTHBHBIC COeTMHEHNUS (6)

25

Hcrtopus OTKPBITUS BUTaMUHOB. Posnb
BHTAMHHOB B NHTaHWH YEIOBEKAa W JKHBOTHBIX.
ABUTaMUHO3HI, TUITOBUTAMHHO3HI,
runepBuTaMiUHO3bl. COOTHOIIEHHE BUTAMHUHOB H
ko epMeHTOB. Buramepust.

15.038

26

KupopactBopumble BUTaMUHBL. Butamun A u
€ro y4yacTue B 3pUTENbHOM akTe. Butamuusl D,
K mw E mw ux pomp B o0OMEHE BeIIeCTB.
BonopactBopumble BUTAMHHBI.

22.03

27

JlaGoparopuble pabora Ne9 «KauecTBeHHas
peakuys Ha BUTAaMHH A»

4.04

28

Buramunsr B1,B2, B5, B6, B12, nx 3HaueHue B
obmene BemectB. Butamun C (ackopOuHOBast

KHCIIOTA). PaznooOpasue OMONIOrYecKu
AKTHBHBIX COCIMHCHHI: aHTUBHUTAMUHBI,
AHTHOWOTUKH, (UTOHIIUBI, TepOUIIHIBI,

ne(ONMaHThI, POCTOBBIE BelllecTBa (BaKHEHIIMEe
MIPEJICTABUTENH U MEXaHU3MBI JICHCTBHS).

11.04




29

JlaGopatopusie pabota NelO.
« KonudectBeHHoe ompeneneHue ButamuHa P B
qaey

18.04

30

HyxienHoBbIe KUCIOTHI U BX 00MeH (4)

25.04

31

Hcropus OTKpBITHS U HU3y4YEHUS HYKICHHOBBIX
KHCJIOT, ux XUMUYECKHUI COCTaB.
XapaKTepucTHKa MyPUHOBBIX M MTUPUMHUINHOBBIX
OCHOBaHM, BXOHIAIIUX B COCTaB HYKJICUHOBBLIX
KUCIOT. JlBa TuIla HYKIEHHOBBIX KHUCJOT:
ne3okcupuOonykienHoBas kucinora (JHK) wu
pubonyknennoBas kucnora (PHK). Pazmmums
mexay JHK u PHK mo cocraBy rimaBHBIX
A30TUCTHIX OCHOBAHHUI, TIEHTO3aM,
MOJICKYJISIPHOM Macce, JIOKAIH3alliid B KIIETKE U

(dyHKITHSIM

02.05

32

Hcroprss OTKPBITHS W HM3y4YEHUS HYKICHHOBBIX
KHUCJIOT, 1204 XUMUYECKUH COCTaB.
XapaKTepucTHKa MyPUHOBBIX M MTUPUMHINHOBBIX
OCHOBaHW, BXOIAIIUX B COCTaB HYKJICHMHOBBLIX
KUCJIOT. JlBa TWIIa HYKIEHHOBBIX KHCJIOT:
ne3okcupuOoHykienHosas kucinora (JJHK) wu
pubonyknennoBas kuciora (PHK). Pazmmums
mexay JHK um PHK mno cocraBy rmiaBHbBIX
A30THUCTBIX OCHOBaHH, TIEHTO3aM,
MOJIEKYJIIDHOW Macce, JIOKalTu3allii B KJIETKE U
¢ynakuusm.  Crpykrypa wu  ¢yakimun  JTHK.
Conepxanne JIHK B opranu3me u jgokanmu3arus
e€ B KIIETKE (SIp0, MUTOXOHAPHH, XJIOPOILIACTA,
anucombl). Pasmep m dopmer momexyn JIHK.
KonbueBas ¢opma JHK Hekoropbix ¢aros,
MUTOXOHAPUM U  XJoporiactoB. IlepBuuHas

crpykrypa JJHK.

9.05

33

Vemexu W MEpPCIeKTHBBI B pacmIugpoBKe
CTPYKTYpPBI TEHOMOB MHUKPOOPT'aHU3MOB,
pacteHuii u  KUBOTHBIX. [IpoekTt «I'eHOM
yenoBekay. Bropuunas crpykrypa JJHK (Momens
k. Yorcona u ®@. Kpuka). KoMmmiemeHTapHOCTE
A30TUCTBIX OCHOBaHMH M €€ 3HauyeHue s
BOCIIPOM3BEICHUS CTPYKTYpPBI TE€HOMOB.
Tperuunas CTPYKTypa JHK.
Ceepxcrmmpamuzanust  JIHK. U30sirounHOCT U
koMmmakTHocTe  monekyn JIHK.  Crpoenue
xpomarnHa. Mytammu B JJHK u dakropsr, ux
BbI3bIBatomMe. Penapanus ctpykrypsl JHK u eé
3Ha4YCHHUE JUIs COXpaHEHUs BUJIOB.
HacnencrtBennsle  3abomeBanusa. PHK, wux
knaccudukamus (TPHK, pPHK, MPHK, maPHK,
t™PHK, Bupycusie PHK). CpaBuutenbnas
xapakrepuctuka BugoB PHK mno ux crpykrype u
¢dbyakusaM. MexaHu3Mm OwmocuHTe3a (perumka-
uun) JJHK. ®epmentsr (PHK-monmmmepasa, JIHK-
nonumepasa, JIHK-muraza) m OenkoBbie (ak-
TOpBI, yyacTByomue B perukanuu JTHK.
[IpomexyTouHas KOHTposibHas pabora.

16.05




34

Pabora nan ommOkamu.PernnmkanmonHas BUiKa
u ostanel  OmocuHTe3a JHK. OcobenHocTn
peIuUMKaluy y Ipo- u 3ykapuot. buocunres PHK
(TpaHckpumuusl) u e€ perymsanus y mpo- U
sykapuotT. [loHsTHE O TpPAaHCKPUNTOHAX U
oneponax. CozpeBanue (mpoueccunr) PHK.
ChnnaificuHr M ero BHIBL.  AYTOCIUIAMCHHT.
«PenaktupoBanue» PHK. Ob6patHas
TPaHCKPUIIIHS u eé 3HaYeHHE JUTST
CYIIECTBOBAaHUSI BHPYCOB (Ha MpuMepe BHUpyca
HMMyHOAE(HUINTA YeJIOBEKa U BUPYCOB TPHIITIA)
W BHYTPUIE€HOMHBIX miepecTpoek. Ilonsatue o
MOJIBMKHBIX TEHETHMYECKUX JJIEMEHTaXx M UX
3HAUEHUH JJIs SBONOLMU TreHoMmoB. lloHsTHE O
FEHEeTUYECKOM  MHXKeHepuu. lIpuHnuner u
CTpaTerud  MOJEKYJSIPHOTO  KJIIOHHPOBAaHHMSL.
JocTrkeHuss W INEPCHEKTUBBI  MOJIEKYJIAPHOR
OMOTEXHOJIOTHH.

JlabopaTtopHbie paboTsl Nel 1

«Bp1enenne HyKJI€OnPOTENHOB U3 APOAOKEH»

23.05

Wroro: 34yaca
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