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JlonosiHUTENbHAs 061eo0pa3oBaTenbHas 001lepa3BHBarolas porpamMma
pa3paboTaHa Ha OCHOBE:

1. ®enepanbhbiii 3akon ot 29.12,2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpasosanuy B
Poccuitckoit denepanuuy» (¢ uaM. u gor., Betyn. B cuny ¢ 01.09.2020).

2. Tacnopr wauwoHanbHoro npoekra «O6pasosanme» (yrB. npesuavymom Coseta mpH

[Ipesnnente P no cTpaTerHueckoMy pasBUTHIO M HALMOHAJIBHBIM IMPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16)

3. TocynapcTBenHas mporpamma Poccuiickoit Menepaunn «Passutne o6pasopanus» (YTB.
IMocranosnenueM I[Ipasurensctsa Pd or 26,12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEPXIAEHWH  rocynapcTBeHHoi  nporpammsl  Poccuitckoit  denepaunn  «Pa3BuTie
oOpa3oBanus»,

4. TlpodeccuonanbHbit cTanpapt «llemaror (memarorvyeckas AEATENBHOCTE B HOIMIKOJIBHOM,
HauabHOM O0ueM, OCHOBHOM oflieM, cpeaHem obueM o6pasoBaHun), (BOCIHTATEND,
yuntens)» (pea. ot 16.06.2019) (ITprkas MuHucTepcTBa TpyAa ¥ COUMABHON 3aWHTHl PD OT
18 okTsibpst 2013 r. No 544H, ¢ u3MeHEHUAMH, BHECEHHBIMHM NpHKa3oM MUHHCTEPCTBA TpyHa
couzaumTbl P® ot 25.12.2014 Ne 11151 u ot 5.08.2016 r. No 422#).

5. MeTonHdeckHe  peKOMEHIAUWKW 10  CO3JaHHK M (YHKUHOHHDOBAaHHK B
00meobpa3oBaTENbHBIX OpraHU3alMaX, pacrloNIOKEHHBIX B CEJIBCKOH MECTHOCTH H MalIbIX
ropoaax, LEHTPOB 0Opa3oBaHHs €CTECTBEHHO-HAyYHOH M TEXHOJOIMYECKOH HampaBieHHOCTEH
(«Touka pocta») (YTBepxIeHbl pacropsbkeHHeM MuWHHCTEpCTBa MpocBelleHHs Poccuiickoi
®enepauny ot 12 suBaps 2021 r. Ne P-6)

6. MeToAHYeCKHEe pEKOMEHIAUMHU M0 CO3AaHHI0 U QYHKUHOHHUPOBAHHIO AETCKHX TEXHOMApKOB
«KBanTOopuymM» Ha 06a3e . obumeoOpazoBaTeNbHBIX OpraHu3auui  (yTB. pacHOpsKEHHEM
MunncteperBa npocseinenns Poccuiickoli @enepaunu ot 12.01.2021 Ne P-4).

HanpaBJ/IeHHOCTb MPOrpamMMbl ;| €CTECTBEHHO-HAyUHas.
YpoBeHb nporpammbl; 6a3zoBbIH

AKTYaJlbHOCTb MPOrpaMMbl COCTOUT B TOM, YTO €r0 M3YHYEHHE MO3BOJIHT HAYYHTBCH pElaTh
OCHOBHBIE THIIBI PACHETHBIX 3a/1a4, KOTOPbIE MPEAYCMOTPEHBI KYPCOM XHMHH CPEAHEH WIKOINBI U
MpOrpaMMoOi BCTYITHTENBHBIX 3K3aMeHOB B BY3sI, TO ecTh ycmemHo noarotoButees K EI'S no
xumin. Kpome TOro, KOMNeHCHpYeTCs HEIOCTATOK MPAKTHUECKUX 3aHATHH. DTO NENACT 3aHATHS
yBJIeKaTeIbHBIMH M NPHBMBAET HaBbIKH pabOThl ¢ XHMHUECKHMH peakTHBaMH U 000pyNoBaHHEM,
pa3BMBAET HaOMOAATENILHOCTE W YMEHHE JIOTHYECKH MBICIHTh, B JaHHOM Kypce MmpeanpuHsaTa
NOMBITKA MaKCMMaJIBHO HCMOJIb30BAaTh HATJISIAHOCTE  XUMHYECKOTO JKCMEPUMEHTA, JaTh
BO3MOXXHOCTh ydYalUIMMCSl HE TOJIbKO YBHAETH KaK B3aHMOAEHCTBYIOT BELUECTBA, HO H
M3MEPHUTh, B KAKUX COOTHOLUEHHAX OHHW BCTYNAIOT B PEAKLUHH H MONY4arOTCs B pE3yJbTaTe
peaKLHH.

Lleab Kypcea:

(popMHpOBaHHE TNpEeaCcTaBlEHHH O XWUMHYECKOH COCTaBJISIOLIECH €CTEeCTBEHHO-Hay4HOMH
KapTHHbI MHUpA, OBJIAJEHHE BAXHEHIIMMHU XWMHYECKUMH TMOHATHAMH, 3aKOHAMH H TEOPHAMH
IS YCMEWHOTO pelieHHsl MHOTOBApHAHTHBIX 3a1ady,

OcHogHbie 3a0aulu;



« OBJIANCHHE METOAMY PELISHHMs 32184 MOBBIICHHON CII0XKHOCTH I 0OBSICHEHHS
XHMWUIECKHX SIBJIEHHI U CBOMCTB BEIIECTB, OLIEHKN POJIM XHMUH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI ¥ MOJyUEeHHUH HOBBIX MaTEPHAJIOB;

«BocTIMTaHHE YOENCIEHHOCTH B TIO3UTUBHOM POJI XMMHH B )KH3HHM COBPEMEHHOTO
061ecTBa, HEOOXO0IMMOCTH TPAMOTHOTO OTHOLICHHS K CBOEMY 3[I0POBBIO M OKPYKAIOLICH
cpexne;

o MPUMCHEHHUE TOJTYHCHHBIX 3HAHUH JUIsi 6e3011aCHOTO HCITOJE30BAHHS BELIECTB 1
MaTepuasoB B ObITY, CEJIbCKOM XO3SIHCTBE U HA MPOU3BOJICTBE, PEIICHHS
MPAKTHYECKMX 3a/ay B TOBCEJHEBHOM MU3HHU, TIPEIYTIPEIKICHNUS SIBICHUH,
HAHOCSILMX BpE/l 3/10POBBIO UENIOBEKa 1 OKPYKaloleH cpene.

Cosnanne uenrpa «Touka pocTa» npeanoaraeT pa3surue 00pa3opaTesbHOM

HHPPACTPYKTYpb! 001me00pa3oBaTeJbHON OPraHU3alMH, B TOM YHCJ/I€ OCHAIleHHe
00meoOpa3oBaTE/ILHOH OPraHU3ALUH:

- 0bopy10BaHKEM, CPEACTBAMH O0YUYEHHS ¥ BOCITUTAHUS AJI U3Y4YEHHS (B TOM YHCIIE JKC-
NIEPUMEHTAIBHOT0) IPEMETOB, KYPCOB, TUCIUILIAH (MOyJI€H) ECTECTBEHHO - HAYJHOM
HAIPaBJIEHHOCTH MPHU PeaT3allii OCHOBHBIX 00111€00pa30BaTENBHBIX IPOrPaMM H I0-

TIOJIHUTEJIbHBIX 00111e00pa30BaTENBHBIX MPOTPAMM, B TOM YHCIIE JUIS PACIIHPEHHAS COACPKAHIS
yaeOHbIX nipeaMeToB « Dusukay, « XuMmusny, «bromorusay;

- obopynoBanueMm, cpecTBaMH OOYYESHHS W BOCITHTAHHS JIIS PEATH3al[iH IIPOrPaMM J[0-
TIOJIHUTENBEHOTO 00pa30BaHHs €CTECTBEHHO - HAYYHOM HAIlPaBJIEHHOCTEH;

-KOMIIBIOTEPHBIM ¥ UHBIM 000pYIOBaHHEM.



I .JlnanupyemMbic pe3ysibTaThl OCBOCHHSI Kypca BHEYPOUHOM AATEIbHOCTH

JIuuHOCHHbIC Pe3ynbmamasl;

OIpeCICHNE MOTHBAlMK N3YUCHH S y‘ICGHOI‘O Marepuana,

OLICHWBAHHWE YCBAUBAEMOTO YueOHOTO MaTepHaa, HCXOIS U3 COLHATBHBIX H JIMYHOCTHBIX
[ICHHOCTEH;

Juynocmuvie pesyavmamol?

OTpesieNIeHne MOTHBALINY H3YyueHus yueOHOro Matepuaa;

OLICHMBAHHE YCBAHBAEMOT0 y4eOHOro MaTepHaa, HCX0Isi U3 COLMANIBHBIX W JITYHOCTHBIX
LICHHOCTEI;

NOBBIIEHHE CBOEIO 00pa30BaTEILHOTO YPOBHS H YPOBHS TOTOBHOCTH K H3YYEHHIO OCHOBHBIX
HCTOPHYECKUX COOBITHIL, CBSI3AHHBIX ¢ HCTOPHEH Pa3BUTHS XMMHH M OOIIECTBA;

3HAHWE MPaBHJ TTOBEACHUS B YPE3BbIUAHHBIX CHTYALUAX;

OIICHHBaHWE COLMAIBHOM 3HAaUNMOCTH Npo()eCCHil, CBA3aHHBIX C XUMHEI;

BJIaJICHHE NpaBUIaMi 0e30MacHoro obpallleHns ¢ XAMHYECKHMH BELLECTBAMHU K 00opy-
JIOBAaHWEM, TIPOSIBICHHE IKOJIIOTHYECKOH KyJIBTYPHI.

Memanpedmemmubsie pesyrvmamol:

Lenenonaranme, BKIIOYas OCTaHOBKY HOBBIX LieNiei, TpeoOpa3oBaHUe NMPaKTHYECKOH 3a1a91
B NI03HABATEJIbHYIO, CAMOCTOSTENBHBIN aHAJIM3 YCIOBAH NOCTHIKCHHUS LENTH Ha OCHOBE y4ETa
BBIJIENIEHHBIX YUMTENIEM OPHEHTUPOB JIEHCTBHA B HOBOM y4eOHOM MaTepHae;
TIAHWPOBAHUE MYTH JOCTHKEHUS LIENeEH;

YCTaHaBIIMBAHKE LIEJIEBBIX IPHOPHTETOB, BBIACIEHHE alIbTEPHATHBHBIX CIOCO00B JOCTHXCHASL
neny 1 Beibop Hanbosee 3 dpexTuBHOrO crocoda;

YMEHHE CaMOCTOATEJIbHO KOHTPOJIMPOBATH CBOE BPEMs U YIIPABIATh UM;

YMEHHE IPUHUMATD PEIICHHS B TPOOIEMHOM CUTYalNH;

NOCTaHOBKa y4eOHOM 3aJ1auH, COCTaBIIEHHE TIJIaHa U 110CIe0BAaTETbHOCTH AeHCTRHIA,
OpraHm3anus paboyero MeCTa MpH BBINOJHEHHH XUMHYECKOTO IKCIIEPHMEHTA;
NPOTHO3MPOBAHKE pe3yIbTaTa YCBOCHHS, OLICHUBAHHUE YCBOSHHOIO MaTepHana, OleHKa Ka-
4eCTBa M YPOBHS YCBOEHHS, KOPPEKIIMA B MUIAH U CIIOCO0 AeiicTBUSA MPH HEOOXOAUMOCTH.

Ilo3nasamenvhoie
TIOMCK ¥ BhIJIe/IeHHe WH(OPMaLUH;
aHaJin3 YCJIOBHH W TpeboBaHMH 3aauH, BBIOOD, CONOCTaBIEHHE H 000CHOBaHHE criocoba
peIlEeHNA 3aa4H;

BBIOOD Hanbosee 3 ek THBHBIX CIIOCOOOB peIeH s 3a1a4H B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBHIA,
BBIIBHXKEHHE W 000CHOBaHKE THITOTE3bI, BEIOOP criocoda €€ MpoBepKH;
CaMOTTORTENBHOT CUS@HAC AJITOPHTMA AES TeITFHOT T 1{PH PELICHAF 1IPOUTIEM TBUPYETKOTO U
TIOMCKOBOI'0 XapakTepa;
YMEHHS XapaKTepH30BaTh BENIECTBA 10 COCTABY, CTPOEHHIO H CBOHCTBAM;
ONHCBIBAHHE CBOMCTB TBEPJBIX, HHUJIKHX, ra3000pa3HBIX BEWIECTB, BBIIEICHHUE HX CYIIIe-
CTBEHHBIX IPU3HAKOB;
n300paXkeHne cocTaBa MPOCTEHIINX BELIECTB € TOMOLIBIO XUMHYECKHX ()OPMYJI ¥ CYIIHOCTH
XUMUYECKHX PeaKVi ¢ TIOMOLIBIO XHMHUYECKHX YPABHEHHH;
npoBeeHHE HabIIOICHHUH 1 OTIHCAHHE TIPH3HAKOB M YCTIOBHH TEUEHUS XUMHUESCKHX PEaKIuii,
BBITIOJIHEHHE XUMUYECKOTO IKCTIEPUMEHTA, BBIBOJIbI HA OCHOBE aHal3a HaOoneH H 3a

3KCTIEPUMEHTOM, PELIEHHE 3a/1a4, TOJTyUEHHE XUMHIECKOH HHMOPMALIMH U3 Pa3IHUHBIX
HCTOYHHKOB;



YMEHHE OpraHU30BBIBATh UCCIICIOBAaHHE C LIENBIO IIPOBEPKH FHITOTE3;
YMEHHe JIeN1aTh YMO3aKITIIOUeHHs (MHIYKTHBHOE U 10 aHAJIOTHH) ¥ BHIBOJIEI,
yMEHHE 00BEKTHBHO OLIEHUBATh HHPOPMALIHIO O BEILIECTBAX U XUMHUUECKHX TIPOLIECCAX,
KPUTHYECKH OTHOCHTBCS K NICEBIOHAYYHOM nH(popmaiuu.
Kommynuramuenuvie
Obyuaiowuiics nOLYyYUm 803MOICHOCb 0N POPMUPOBAHUS CLe0YIOUUX
KoMMmyHuxkamugHulx YV/I:

TMIOJIHOE ¥ TOYHOE BBIPAXKEHUE CBOMX MBICJIEH B COOTBETCTBHH C 3aJa4aMH U YCIIOBUSIMH
KOMMYHHKAaLWH;

aJICKBAaTHOE HUCIOJIL30BAHUE PEUEBBLIX CPELCTB VISl JUCKYCCUHM U apryMEHTAIMH CBOEH
TIO3WLIHK, YMEHHE TIPEACTABIATL KOHKPETHOE COJIEPIKAHUE C COODIIEHHEM €ro B MUCHbMEHHOM
U ycTHOH dopme, onpenencHue cnocoboB B3aUMOJICHCTBHSI, COTPYIHHYECTBO B MIOUCKE U
cbope nHpopmaunu;

onpeneneHue cnocoboB B3AUMOAECHCTBHS, COTPY/HUUECTBO B NOMCKE U cOope nrdopmanuy,
y4yacTHe B JHAIOTe, TUIaHHpOBaHue 001MX crnocoOoB paboTkl, MPOSIBIIEHUE YBAKUTEILHOTO
OTHOLIEHHS K APYTUM 00yUHaeMbIM;

OINMHCAHWE CONEPXKAHHS BHITIOIHAEMBIX NEHCTBHH C 1IENBI0 OPHEHTHPOBKH MPEIMETHO-
MMPaKTHYECKON ACATEILHOCTH;

YMEHHSI YYUTBIBATH PA3HBIE MHEHHSI U CTPEMHUTBCS K KOOPIAVHALMH Pa3INYHBIX ITO3HUIIHH B
COTPYAHUYECTBE;

¢dbopMyHpoBaTh COOCTBEHHOE MHEHHE W MO3ULIMIO, apr'YMEHTHPOBATE U KOOPAWHHPOBATH €& C
MO3WLHAMH NApTHEPOB B COTPYIHUYECTBE NPH BBIPA0OTKE OOIIETro peIeHHsI B COBMECTHOM
JIEATENILHOCTH;

OCYIIECTBJIATh B3aNMHBIH KOHTPOIb M OKA3bIBaTh B COTPYAHHYECTBE HEOOXOIUMYIO B3a-
AMOTIOMOIII;

TUTAaHHPOBATB OOIIKE CNIOCOOBI PabOTHI; OCYIECTBISTE KOHTPOJIb, KOPPEKIMIO, OLEHKY
necTBUH nMapTHEPa, yMeTb yOexaars;
MCTI0JIb30BATh aIEKBATHBIE A3BIKOBBIE CPEICTBA ISt OTOOPAXKEHHSI CBOMX YyBCTB, MBICTIEH,
MOTHBOB ¥ NOTpeOHOCTEN; 0TOOpaXkaTe B peun (onucanue, 0ObSICHEHUE) ColepKaHme
COBEpIIaeMbIX IEHCTBHH Kak B (JOPME rpOMKO# CONMATM3HPOBAHHOM peyH, TaK U B opme
BHYTpPEHHEH peun;
pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTE, MCTIOJB3Ysl CPEICTBA YCTHOH U MHCHMEHHOH
KOMMYHHUKAIIUH [TPH paboTe ¢ TEKCTaMM y4eOHMKa U HOTIOJIHUTENIEHON JINTEpaTypoi,
CTpaBOYHBIMH TabJIMLAMH, TPOSIBJIATE TOTOBHOCTD K YBaXKEHHIO HHON TOYKM 3PEHHS TIPH
00CyXIEHHUH pe3yNIbTaTOB BBITIOJIHEHHOH paboThl.
Ilpeomemnole pesysiomamol

Obyyalowutics Hayyumcs:
NPUMEHSATE OCHOBHBIE METO/IBI TIO3HAHUS: HAONOIEHHE, H3MEPEHHE, IKCIIEPUMEHT;
XapaKTepH30BaTh TCPMHUHEI M NOHATHS, OOBIACHATH B3aHMOCBSI3b MEXK/Ty HHMH;
000CHOBEBIBATE CHCTEMY B3MJIAIOB HA XXHBYIO TIPHPOLY, IPUMEHSS OHONOTHYECKHE TEOPHH,
y4€HHsl, 32KOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHHLIBI HX TPUMEHUMOCTH;
KJaccHGUuUMPOBaTHL OCHOBHBIE GHOJIOTHYECKHE MAKPOMOJIEKYJThI;
ONHUChIBaTh QYHKIIMK OEJIKOB, HYKJIEHHOBBIX KHUCIIOT, YIIEBOJOB H JIHITHIOB,
YCTaHABJIMBATh CBA3L CTPOEHHA H (PYHKIIMA OCHOBHBIX OHONMOTHUECKUN MAKpOMONEKY T, HX
pOoJIb B MpoLEccax KJIETOYHOro MeTabosn3Ma;
0OBACHATL 3HAYEHHE MUKPO-, MAKPO- M YJIbTPAMHKPOIIEMEHTOB B KIIETKE;,
TIOHUMAThb CYLIHOCTh OMOCHHTE3a OeNkoB, MexaHn3Ma NeHCTBHUS (hepMEHTOB, GHOCHHTE3a
JHK n PHK, pacnana 6enkoB, 6nocuHTe3a u 0OMeHa yriesonos, OHOCHHTE3a U 0OMEHa

JIMNIKJOB, OHONIOrHYECKOT0 OKKCIIEHHS U ciHTe3a AT®D, Mexanuima NeHCTBHS CTEPOHIHBIX
TOPMOHOB

peluarth 3an1auu Ha onpesiesieHne nocaenosarensHocTd nykneotunos JIHK n PHK (MPHK),



antukonoHoB TPHK, nmocieoBaTeIbHOCTH aMHHOKHUCIIOT B MOJIEKYJIe O€IIKa, TIPUMEHSIS
3HAHHS O PEAKLUAX MATPHUHOTO CHHTE3a, TEeHETHYECKOM KOJIE, IPUHIIUIIE KOM-
IEMEHTapHOCTH;

Jienath BEIBOABI 00 U3MEHEHHUSIX, KOTOPbIE MPOM30MAYT B IIpolieccax MaTPUIHOTO CUHTE3a B
ClTyqae U3MEHEHUS TIocyieIoBaTenbHOCTH HykieoTuoB JJHK;

00OCHOBBIBATH B3aHMOCBS3b MJIACTHUECKOTO H SHEPreTHYeCKOro 0OMEHOB; CPaBHHBATh
MPOLIECCHI MIACTHYECKOTO W IHEPreTHYECKOTO 0OMEHOB, MPOUCXOASLINX B KIIETKaX XHUBBIX
OpraHU3MOB;

XapaKTepH30BaTh METOAbl OHOXUMHUUECKHX MCCIIENOBaAHHMI;

MIPOBOJAMTB yueOHO-MCCIEOBATEILCKYIO JESITCIILHOCTD: BBIJIBUTATH THITOTE3bI, IJIAHUPOBATh
paboty, otOupats 1 npeobpazoBeiBaTh HEOOXOAUMYIO HH(OPMALIHIO, ITPOBOAHTE
3KCIIEPUMEHTHI, HHTEPIPETHPOBATH PE3YJIbTAThI, JAC/IaTh BLIBOJBI HA OCHOBE MOJTYUYECHHBIX
pE3yJIbTATOB;

Obyuarowuucs noaY4un 603MOICHOCMb HAYYUMbCAL:

BBIIBHTATh M MTPOBEPSITh 3KCIIEPUMEHTAJILHO THITOTE3hl 0 XHMHYECKHX CBOWCTBAX BEIIECTB HA
OCHOBE MX COCTaBa M CTPOEHUS, UX CITOCOOHOCTH BCTYMNATh B XUMUUYECKHE PEaKIIHH, O
XapakTepe H MPOAYKTaX pa3IMYHbIX XHMHYECKHX peaKIlnii;

XapaKTEPH30BaTh BELIECTBA 110 COCTaBY, CTPOCHUIO U CBOHCTBAM, YCTAHABIMBATH IPAIUHHO-
CIIEICTBEHHBIE CBA3H MEXYy NaHHBIMH XapaKTEPUCTHKAMH BEIECTBA;

BBIJIBUTATh ¥ MPOBEPSATEH IKCIICPUMEHTAIBHO THITOTE3BI O Pe3yJIbTaTaX BO3AEHCTBHS pas-
JIMYHBIX (AaKTOPOB HAa M3MEHEHHE CKOPOCTH XHMHYECKON PEaKINH,

WCTIOJIb30BaTh MPHOOPETEHHBIE KITIOUEBBIE KOMITETEHIIMH TIPH BBITIOTHEHAH TPOEKTOB U
y4eOHO-HCCIICIOBAaTENIBCKUX 3a/1a4 M0 U3Y4YEHHIO CBOHCTB, CIIOCOO0B MOTyYEHHS | pac-
N03HABaHHUS BEUIECTB;

0OBEKTHBHO OLIEHMBATH HH(OPMAIIMIO O BELIECTBAX H XUMHYECKHX TIPOLECCAX;

0CO3HaBaTh 3HAYEHHE TEOPETHYECKUX 3HAHHMH 10 XUMHH IS TPAKTHIECKON NeATeTbHOCTA
YyeJIoBeKa;

CO3/1aBaTh MOJIEIH M CXEMBI JUISl peLEHHUS YIeOHBIX U MO3HABATENbHBIX 3a1a4; TOHUMATh
HEODXOMMOCTh CODJIIOIEHHS! TIPEMTUCAHNH, MPeJUTaraeMbIX B HHCTPYKIHSIX 110
MCIIOJIb30BAHUIO JIEKAPCTB M JIP.



2. Coleprkanne Kypca BHEYPOUHOI JesiTe/IbHOCTH
Tema 1. Xumuueckuii yxcnepumenn u yughpossvie 1abopamopuu (8u.)

[ndposeie natunku. O6mme xapakrepuctuki. Ousnueckue aQPpexTrl, HCTIONB3YyEMBIE B
paboTe NaTYMKOB.

Tema 2. Beeoenue ¢ 6uoxumuio (74.)

BHOXMMHS — Hayka 0 KQYECTBCHHOM COCTABE, KOJIMUECTBEHHOM COJIep)KaHHH U Tpeodpa-
30BAHMAX B TPOLECCE SKUBHENESTENLHOCTH COCAMHEHHH, 00pasylolMX XHBYIO MaTEpHIO.
Wctopust pa3BuTHS OHOXHUMHH. Pojb oTeuecTBEHHBIX YUYEHBIX B PasBUTHH OHOXMMHH.
B3anmocBa3b OHOXMMHH ¢ MoJeEKynsipHoi Guosoruei, 6ModHU3NKOA M GuoopraHHyecKoi
XUMHEH. 3HaYeHWe OHOXHMHH JUIS pasBUTHSI OHMOJIOTMH, MEIHMUWHBL, GHOTEXHOJOTHH,
CENTbCKOTO XO3AHCTBA, FeHCTHKH W 3KOJNOruu, MeToibl OMOXMMHUYECKUX HCCNEeOBaHHH B HX
XapaKTepucTHKa. Mcnonb3oBaHWE COBPEMEHHBIX CKOPOCTHBIX M aBTOMATH3HPOBAHHBIX

(QU3MKO-XUMHYECKHX METOJOB aHaiu3a Juisi OHoXMMHUYeCKHX wened. bBuoxmMmudeckue
METObl MOHUTOPHHTA OKPYKAIOLIEH CPENBI.

Tema 3. Xumuueckuii cocmag op2anusmog u obujee nonamue o6 obMene senjecms u
IHepzuu 6 deugoii npupode (12y)

IloHsTHe 0 rTnaBHBIX OMOrEeHHBIX 3jeMeHTaX. Makpo- ¥ MHKDOIJIEMEHTHI
.3aKOHOMEDHOCTH  pacIPOCTPAaHEHMst dNMeMeHTOB B JkuBOH mpupoxe. [lotpebroCTh
OPTraHU3MOB B XMMHYECKHX JJIEMEHTaX. bruoreoxnuMuyeckuii KpyroBOpOT BEMIECTB B MIPHPOJIE
— OCHOBa COXpaHEHHs paBHOBeCHs Ouocdepsl. Macmrabbl 00OMEHa BEIIECTB B KHBOM
npupone. [Inactuueckne n SHEpPreTHYECKHE BeLecTBa. bHONOrH4IecKy aKTHBHBIC COCTHHCHHAS,

HX POJIb B )XMU3HH YEJIOBEKA, )KHBOTHBIX M pacTeHuH. [[oHATHE O MECTUNMAAX U HX BHIAX.
WccnenosatenbCKAil mpoekT « Vo[ B )KU3HU YenoBeKay

UccnenoBaTensckuii MpoekT «Pomb ¥ 3HaUEHHE KaNbIM B )KH3HH YEIIOBEKa»

Tema 4. beaku. Pacnao u 6uocurnmes 6eakog (24u.)

Ponb 6eKOB B TOCTPOCHHH ¥ (QYHKIMOHMPOBAHHMH JKHBBIX CHCTEM. [IOHSATHE O MPOTEOME H
NPOTEOMHKE. AMHHOKHCIIOTHBIA cocTaB OenkoB. [IoHsATHE O MPOTEHHOIEHHBIX
amuHOKHcnoTax. Crocob cBA3u aMHHOKKCIOT B GenkoBoit Mosnekye. [lentunel. [Ipupoansie
nenTH/bI (NIyTaTHOH, BA30NPECCHH, dHKe(aNuHbl, SHAOPGUHBI B JIP.), HX QU3HOTIOTHYECKOE
3HAYEHHE ¥ UCIIOJIL30BAHKE B KAYECTRE MEAMIIMHCKHX TpenapaTtoB, XHMHYECKUI CHHTES
MENTHAOB 33IaHHOTO CTPOCHHSA W BO3MOKHOCTH X MpHMeHeHHs. CTpyKTypa GenKoBhIX
moJekyJ1. IlepBruunas cTpykTypa 6eskoB, [IpHHLHITEL H METO/IBI OTIPENENICHHS TIEPBHYHOM
CTPYKTYpHI Oenka, BropuuHas u nagsropuunas ctpykrypsl 6esikos, [Tonsatae 06 o- u B-
xoHbopmauusx nojunentuaHoi uenu (paborer JI. [Tonuura). [lapamerpe! a-cniupanu
NOJUNENTHAHOM tenH, CBA3b NMEpBHYHONA 1 BTOPUYHOH CTPYKTYP 6ENKOBOI MOJIEKYIBL.
Knaccu(ukanys 6esKOB 110 2JIEMEHTAM BTOPHHHOMN CTPYKTYpPhI. JIOMEHHBIH NpHHLKI
CTPYKTYpHOI oprann3auny 6enkoB, IIOHATHE O CTPYKTYPHBIX H (PyHKUHOHANBHBIX JOMEHAX
(Ha mpuMepe UMMYHOTTIOOYJIMHOB M KaTaJTMTHUECKH aKTUBHBIX 6ekoB). TpeTuunas
cTpykTypa OenkoB. Tunsl cBsized, o6ecneunBalOIKUX MOJJIEPIKAHHE TPETHUHOM CTPYKTYPHI.
JIMHaMUYHOCTE TPETHUHOM CTPYKTYpBI 6enkoB. CamMoopranu3anus TPETHYHOH CTPYKTYPhI



6eJIKOBOI MOJIEKYJTBI M POITB criennduueckix OeNKOB-1IaNepoOHOB B 3TOM Tpolecce.
TIpesckasaHne NPOCTPAHCTBEHHOTO CTPOEHHS OENIKOB MCXOMS M3 MX NEPBUYHOH CTPYKTYPBL.
YerpepTHuHAas CTPYKTypa Genkos. KKOHKpeTHbIE TPUMEpPBI YETBEPTHUHOM CTPYKTYPEI OENKoB
(reMorno6uH, TaKTaT-AerHaporeHasa, kataasa 1 1p.).Homenknarypa u knaccuduxaums
GenkoB. OYHKIHOHANbHAS KiacCH(puKaus 6ENKOB U XapaKTepUCTHKA OTACIbHBIX TPYTIII:

CTPYKTYPHBIX, COKPATHTENIbHBIX, 3ALIMTHBIX, TOKCHYECKHX, PELIENTOPHBIX U PEryIATOPHBIX.
Benku (METANIOTHOHEHHBI, TEMOTJIOONH H JIp.).

Pacnan Genkos, DepMenTbI, OCyLECTBIsoNMe pacray 6emkos. IIpoTeacoMbr — KOMIIIEK-
CBI TIPOTEONIUTHUECKUX (epMeHTOB. MaxkopHbie Gejiki KPOBU KaK HCTOYHHKH OHOIOTHYECKH
aKTHUBHBIX menTuaoB. MeraGonuam amunokucsior, Koneutsle MpoayKTsl pacrana GenkoB
MyTH CBSI3bIBAHHS amMMuaka B opranusme.llytu HosooGpasoBarmst aMUHOKUCIOT, [TepBuuHbIe
M BTOPHYHBIC AMHHOKHCIIOTBL 3aMCHHUMblE M HE3aMEHHMbIE AMMHOKHCIOTHL buocuuTes
GenkoB. Marpuunast cxema OuocuHTesa GenkoB. AKTHBUPOBAHHE aMHHOKHCIOT (CHHTE3
amuHoauun-TPHK).Crpoeune pubocoM, CocraB MpOKapHOTHYECKHX H IYKApHOTHYECKHX
puGocoM. TlonupuGocomsl. DTarbl Tpancusun (MHALMALIMS, JJIOHTALNS, TEPMHHALNSA) H HX

perynsumsa. Kon Genkosoro cunrteda. OcoGeHHOCTH TI€HETHYECKOTO KONa MHUTOXOHIPHA H
XJIOpOTAcTOB,

JlaGopamopHnulit pabomol

1.Onpenenenne cpelsl paCTBOPOB AMHHOKHCIIOT.
2.0npenieneHne U303IEKTPUIECKOM TOYKH JKEJIATHHBI.
3.0npeneneHne TEMIEPATYPHI IUTABICHUS aMUHOKHCITOT.
4 BnusHUE TEMIIEPATYPBI HA CBOMCTBA GEJIKOB.
5.Bnusanue uameHenus pH Ha cBolicTa 6enKoB.
6.11BeTHBIE peakK Ha Oesku

HccaenoBarenbcknii npoekT «bekH — 0cHOBA JKH3HI»

Tema 5. @epmenmoi (15u.)

PazHooOpasrie KaTaquTHYeCKW AKTHBHBIX MOJIeKYNn .KaTanuTH4YeCKd akTHBHBIE Oenku
(H3UMBI), KaTanuTH4ecku akTHBHBIE PHK (prOo3uMBbI), KaTAIHTHYECKH aKTHBHBIE aHTHTENA
(ab3umbr).Katanutnueckas ¢ynkuus Genkos. Pasnuums B cBOMCTBAX (EPMEHTOB |
KaTATN3aTOPOB HHOM npupospl. CrenrduunocTs aeiicTBrs GepMenToB. Pollb OTEUECTBEHHBIX
yuénsix (M II. TlaBnos, A .E. Bpaynureiin, B. A. DHrensrapat W Jp.) B pa3BUTHH
s3uMosnoruy. IToHaTHE 0 CyGCTPaTHOM M AJUTOCTEPHIECKOM LIEHTPaX B MONEKyIe (epMEHTOB
.DepMEHTE MOHOMEPHI (TPUTICHH, IH30LMM) H MyJIbTHMEpBI (TTyTaTHOH-penyKTasa).[lonsTue
o kobepmenTax. KopepmenTs — nepeHocuriki Bomopona u snektpoHos (HAJl, HAJI®,
®Al), u aromuwix rpynn (AT®, xopepment-A, HJIP-caxapa).MHoxeCTBEHHBIE (GOPMEI
depmeHToB ¥ ux dyHKuMoHATbHOE 3HaveHHe, M30(epMEHTBI JAKTATAETHAPOreHA3BI.
3HayeHHe MCCIIeIOBAHUS MHOXECTBEHHBIX (hopM (DEPMEHTOB JUIl MEAMUMHBI, TEHETHKH,
cesleKIIMM ¥ MOHMTOPHHTA OKpyKalomel cpeasl, MexanusMm aefictBus Gpepmenton. Gepment-
cyberpartHbie xommiexchl. [(oHcranTa aucconmanuy Gepment-cydeTpaTHoro kommiekca (KS)
W kKoHctaHTa Muxadmca (IKM).Axrusatopel ¥ WHTHOHTOpEl (epMeHTOB . BrusHue
KCEHOOMOTHKOB Ha akTHBHOCTHL (epmentoB., HomeHknatypa u knaccudukamus ¢epMeHTOB.
[Ipurumnel  kiaccupukaunn  (pepMenToB. [IpOMBILIZIEHHOE TIOMYYCHHE W TIPAKTHYECKOE

MCMoNTb30BaHHE (pepMEeHTOB, IlepcreKTHBBI MPaKTHUECKOTO HCIIONb30BaHH PHOO3UMOB H
ab3uMoB 11 60pwObI ¢ 3a00MEBaHHSIMU YEJIOBEKA.



JabopamopHulii pabonol

1. TepMoaGUIBHOCTE (DEPMEHTOB.
2.BnusHMe aKTHBATOPOB 1 HHTHOUTOPOB Ha paboTy (hepMEHTOB.

Tema 6. BumamuHnbsl u Hekomopule opyzue buonozuiecku akmugHvle coeounenusn 174,

Hctopust OTKpBITHS BHTAMWUHOB .POJIb BUTaAMHHOB B NHTAHWH YEJIOBEKa M XXUBOTHBIX.
ABHUTAaMHUHO3Bl, THIIOBHTAMHHO3BI, THNEPBUTAMHHO3bI, COOTHOILIEHWE BHTAMHHOB H
kopepmenToB. Burtamepus. JXupopacTBoprMbie BUTAMHHBI. BUTaMHH A M ero ydactue B
zputenbHOM akte. Butamunbsl D, K u E u ux pons B o6MeHe BeuiecTs, BogopacTBopHMEbIe
ButamMunbl Butamunsr B1,B2, B5, B6, B12, ux 3nauenue B o6mene pemects. Butamun C
(ackopbuHOBas kucaora).PazHoobpasue OHOJIOTHUYECKH AKTHBHBIX COEIMHEHHUH:
AHTHBUTAMMHBI, aHTHOWOTHKH, (PUTOHLMIBI, repOuLMIBI, NE(ONHAHTEI, pocTOBBIE BElIECTBA
(BaKHEHIINE NPEACTABHUTEIN 1 MEXAHU3MBI NEHCTBHS).

JabopamopHuie pabonivi

1.KauecTBeHHas peaxius Ha BUTaMUH A.
2.KonwuecTBeHHOE onpesieNiecHHe BUTaMuHa P B uae.

HcenenosaTenbekuii npoekT «Pojib BHTAMHHOB B TUTAHHH Y€JI0BEKA U (KHBOTHBIXY.

Tema 7. Hyxneunogvle kuciomst u ux oomen (194.)

Hcropust OTKpBITHS W HW3YYeHHS HYKIEMHOBBIX KHCJIOT, WX XHMHYECKHH COCTaB.
XapaKTepuCTHKa TMYPUHOBBIX W THPHMHIMHOBBIX OCHOBAHWH, BXOAAIIMX B COCTaB
HYKJIEWHOBBIX KHMCJOT .J[Ba THNa HYKJIEMHOBBIX KHCIIOT: N€30KCHPHOOHYKIIEHHOBAsT KHCIIOTa
(IHK) n pubonyknennosas kuciora (PHK).Pazmuuns mexny JTHK m PHK mo cocraBy
IJIaBHBIX a30THCTBIX OCHOBAaHMH, NMEHTO3aM, MOJIEKYJISPHOH Macce, JIOKATH3allHA B KIETKE |
dynkuusM. Ctpykrypa u Gynkuun JIHK. Conepxanue JIHK B opranusme u noxammu3anus eé
B KJeTKe (SIpo, MUTOXOHAPHH, XJopoluiacTa, snucomel).Pazmep u ¢opmer monexkyn JJHK
Konsuesas ¢opma THK nHexoTopsix (aros, MUTOXOHApPHHA | XjopomnactoB. [lepBuunas
crpyktypa JIHK. VYcnexu u mnepcnekTMBel B pacIM(pOBKE CTPYKTYPbl TE€HOMOB
MHMKpPOOPraHW3MOB, pacTeHMH M JKkHMBOTHBIX., IIpoexT «I'enHoM uenoseka» .Bropuunas
crpyktypa JIHK (momens Jlx. Yorcona m @. Kpuka).KoMmnemMeHTapHOCTE a30THCTBIX
OCHOBaHHH W ¢€ 3HayeHue I BOCTIPOU3BENCHNS CTPYKTYPBl T€HOMOB. TpeTH4Has CTpyKTypa
JIHK. Ceepxcnupanuszaums JJHIK. U36eiTounocte n komnaxktHocTe Moniekyn JIHK. Ctpoenne
xpomatuHa. Myrauuyu B IHK n ¢axropsl, nx BeibiBalowme. Penapauus crpykrypst JTHK u
e€ 3HaueHWe i coxpaHenws BuaoB, Hacnencreenusle 3abonesanus. PHK, wux
wiaccupukauus (TPHK, pPHK, MPHK, maPHK, ™PHK, snpycusie PHK).CpaBrurensuas
xapakteprctika BuaoB PHK no wux crpykrype w (QyHkumsam. Mexanusm OuocHHTE3a
(pennukauuu) JIHK, ®epmentr (PHK-nonumepasa, JHK-nonumepasa, JHK-nuraza) wu
GenkoBble (hakTopkl, yyacTByiomne B perymkaunu JJHK. Pennvkannonnas Buiika v 3Tamms
6rnocunTesa JIHK. OcobeHHocTH perulMkaluMd y Tpo- W 3ykapuoT. buocuHTes PHK
(TpaHCKpHMLIMS) U €€ perynsius y npo- u aykapuot. [IoHsTHE 0 TpaHCKPHIITOHAX M OMEpOHAaX
.Co3peranne (mpoueccunr) PHK. CryafichuHr u  ero BHOBL.  AYTOCIUTAMCHHT.
«PenaktupoBanue» PHK. OGpaTHas TpaHCKpUNUMS W €€ 3HAYEHHUE JUTS CYIIECTBOBAHHS
BUpycOB (Ha mnpumepe BHpyca HMMYHOAE(QHLHTA uYeNOBEKa W BHPYCOB TpHNMNa) H
BHYTPHUI€HOMHBIX TMepecTpoek. TIoHsiTHEe O TMOABHMIXKHBIX TIEHETHUYECKUX JJIEMEHTaX W HX
3HAUEHHWHW JUIS 3BONIOLMM reHoMOB. [loHsTHE O reHeTHueckoi WHXKeHepuH. [IpHHLIKTE! H



CTpaTeruy MOJIEKYJSIPHOTO KIIOHHpOBaHHsl. JIOCTHXKEHHS W MEPCNEKTUBBI MOJIEKYISIPHOR

OHOTEXHOJIOTHH.

JlabopamopHtvie pabomot

1.Beinenenue nykneonpoTen0B U3 ApOXOIKEH.

Hcenenosatenscknii npoext «lenbt i eyan6uiy (losesnbie n Bpeannbie MyTannn)

3.Kasnenpapuo-remaTHuecKoe JIaHHPOBaHHe

Hara

Coneprxkanue
TEMbI

Koa-Bo

JacoB

Linpposeie raTunKH

O6mne xapakTepucTHKH

dusnueckue 3 PEKThI, HCTOTb3yeMble B paboTe 1aTYHKOB.

Pabora natunkos

XWMHYECKHH IKCTIEPUMEHT

XHUMHYECKHUH dKCTIEPHMEHT

Ludpossie naboparopun

udpossie nadboparopun

oo J[N| N[ |W|IN|—

BroXuMMs — HayKa 0 KaueCTBEHHOM COCTAaBE, KOJIMYECTBEHHOM
CollepKaHUH U NpeoOpa3oBaHHUAX B MIPOLIECCE KHU3HEACATETBHOCTH
COeIMHEHHMI, 00pa3ylomuX KHBYto Marepuio. VicTopys passutus
OHOXHMHUH

NS TS I e el el el el )

11

PoJib 0TEUECTBEHHBIX YYEHBIX B Pa3BUTHH OMOXUMHH. B3aMOCBA3b
OMOXHUMHH C MOJICKYIISIPHOM Oroorneit, 6noH3NKOit 1
OHOOpraHUYeCKON XUMHUEH

12-13

3HayeHre OMOXUMUH JUTS pa3BUTHS OUOJIOTHH, METUIIHBIL,
OMOTEXHOJIOTHH, CETBCKOTO XO3SHCTBA, TEHETUKH H IKOJIOTHH

14-15

MeTob1 GHOXMMHYUECKHX HCCIEOBAHMM M MX XapaKTEPHCTHKA.
Mcnonb30BaHne COBPEMEHHBIX CKOPOCTHBIX M aBTOMATH3MPOBAHHBIX
(GH3NKO -XUMHUYECKUX METOJIOB aHaJIN3a JUIsl OHOXMMHYECKHUX LENCH.
BroXHUMHYeCKHe METO/IbI MOHHTOPHHTA OKpPYKatoweH Cpeibl.

16

[ToHATHE O TNIaBHBIX OMOTEHHBIX NIEMeHTax. Makpo- u
MHKPO2JIEMEHTBI

17

3aKOHOMEPHOCTH paclpoOCTPAHEHHUS JIEMEHTOB B XXUBOK MPUPOIE

18-20

[ToTpeGHOCTh OPraHU3MOB B XMMHYECKHUX JIEMEHTAX.
HeeaenoBaresibekuii MpoeKT « Mo/ B KHIHN uesIoBeKay
Hcenenonareinnexuii npoext «Pojib 1 3HAMEHHE KANBLNS B
JKH3HH YeJIOBEKA»

21

broreoxuMuueckuii KPYroBopoT BELIECTB B [IPUPOJE — OCHOBA
coxpaHeHus paBHoBecHs Guochepsl.

22

MacwTabrl 06MeHa BeILECTB B XKHBOH mpupoze

23

IInacTuueckue u JHEPreTHYCCKHUE BCIICCTBA

24-25

Buonornyeckn akTHBHBIC COEIMHEHHS, KX POJTh B XXU3HW YEJIOBEKA,
YHUBOTHBIX U PacTEHH.




26-27

[TousiTue 0 MECTHLHMAAX H UX BHUIAX.

28

Posib 6€J1KOB B MOCTPOEHHH M (PYHKIIMOHHPOBAHHH KHUBBIX CHCTEM.

29-30

[IoHsaTHE O TPOTEOME M TPOTEOMHKE. AMHHOKHCIOTHBIA COCTaB
6enkos. JI/p Onpenenexue cpesisl pacTBOPOB AMUHOKHCIIOT.

N —

31-32

[ToHsiTHe 0 POTENHOreHHBIX aMmuHoKKcoTax JI/p Onpenenenve
M302JIEKTPHYECKOH TOUKH HKEJIaTHHBI

33-34

CriocoG cBs3u aMUHOKHCIIOT B GesikoBoit Mosnekyse. JI/p
Onpenenenne
TEMIIEPATYPhI MJ1aBJICHHSI AaMUHOKHCIIOT,

35-36

IMenTuner. JI/p Bnusinue TemMiepaTyps Ha CBOHCTBa GEIKOB.

37-38

[Ipupoausie nenTHab! (ITyTaTHOH, BA30TPECCHH, SHKE(DATHHEI,
SHAOPPHHBI K IP.), UX (PH3HOJIOTHUECKOE 3HAUEHHE U
MCIIOJIB30BAaHKUE B KAUECTBE MEIMIIMHCKHX TPENapaToB.

39

XUMHUECKHIT CHHTE3 MIENTHIOB 3aJaHHOTO CTPOEHHUS H
BO3MOXCHOCTH HX
MPUMEHEHHUS.

40-41

Crtpykrypa OenkoBeix Monekyn. Ilepuunas cTpykTypa Oenkos.
[IpHHUMIIBI ¥ METOJBI OMpPE/IEeNIEHHs NEPBUYHON CTPYKTYPHI Oenka.
J1/p Bnusiuue usmenenns pH Ha cBolcTsa OenKoB.

42

BropuuHas W HafBTOpHYHAs CTPYKTYph! OenkoB. [TorsTre 06 a- u p-
KOH(pOPMAITHSX TTOMIENTHAHOA nenu (padoter JI.
[Tonunra).llapamMeTpsl o-CIHPAIH MOJIUNENTHAHOM LIEIH.

43

CBA3b NIEPBUYHOI W BTOPUYHOR CTPYKTYp O€NKOBOH MONEKYIBL.
Knaccudukaius 6enKoB 110 277€MEHTaM BTOPHYHOM CTPYKTYPBI.
JI/p L[BeTHBIE peakunH Ha OelkH,

44

JIOMEeHHBIH MPUHLUI CTPYKTYPHOH opranu3anuu 6enkos. [lonsrtue o
CTPYKTYPHBIX H (DYHKIIMOHAJBHBIX JOMEHAX (Ha MPHUMEpE
MMMYHOIJI00YTMHOB M KATATMTHYECKH AKTHBHBIX OEJIKOB).

45

Tpetnunas ctpyktypa 6enxoB. Tumsl cBa3ei, obecneunBaonmx
NOJIep)KaHHe TPETHIHOH CTPYKTYPBl. JIMHAMHUHOCTD TPETHYHOH
CTPYKTYpBbI O€1KOB

46

CaMo0praHu3alis TPETHYHOM CTPYKTYPhI O€JIKOBOH MOJIEKYIIBI U
posib crieurguueckux OeNKOB-LUIANEPOHOB B ITOM IpoLecce.
[Ipenckaszanyie MpoCTPaHCTBEHHOTO CTPOCHUSA OENIKOB HCXOJS M3 HX
NEPBUYHON

CTPYKTYPEI

47

YersepruyHas cTpykTypa 6esikoB. KoHKpeTHBIE MPHMEPEI
YETBEPTHYHON
CTPYKTYpbI OenkoB (remoryioOuH, MaKTar-AeruporeHasa, karanasa u

Ap.).

48

Homenknarypa v knaccnpukauus 6enkoB. @yHKunoHaBHAS
Knaccupukanus OeJIKOB © XapaKTepUCTHKA OTAENBHBIX TPYTII;
CTPYKTYPHBIX, COKPATHTEJIBHBIX, 3aLIMTHBIX, TOKCHUYECKHX,
PEeLEenTOpHBIX

H PETYNATOPHBIX,




49-51 Benku (METATIOTHOHEHHBI, TeMOTJIOOWH M 1Ip.)
[TpoekTHas paboTa «KauecTBeHHbIE peaki iy Ha AMWHOKHUCIIOTHI U
OenKu.»

HcenenoBareabekuii npoekT «bejikH — 0CHOBA JKH3HW»

52 PaznHoo6pa3ne KaTauTHUYECKH aKTHBHBIX MOJICKYT.

53 KarannTHueckn akTHBHbIC OeNKH (IH3UMBI), KATATHTHYECKH
aKTHBHBIC

PHK (prGo3umsl), KATAJINTHYECKH aKTHBHBIE aHTHTENA (a03UMEI).

54 Karanutnueckas (pyniuus 6enios. Paznuuus B colicTBax
()EPMEHTOB ¥ KATAIN3ATOPOB HHOH NMPHPOILL.

55-56 CrerupuuHOCTD NEeHCTBHS (epmenToB.
JI/p TepmonabuiibHOCTE (JEPMEHTOB.

57 Ponb oreuectsennsix yuénsix (M.I1. IMasnos, A.E .Bpaynwreiis, B.
A DHIenbrapar v 1ip.) B pa3BUTHH SH3UMOJIOTHH.

58 [TonsTHE O CyﬁCTpaTHOM H alNTOCTECPUYCCKOM LICHTPAaX B MOJICKYJIC

¢depmenToB. DepMeHTH MOHOMEDHI (TPUIICHH, JIM30IIMM) U
MYJBbTUMEPHI

(rmyTaTHOH-penykrasa).llonsTHe 0 KodhepMeHTax.

59 KodepMenTsr — meperocunku Bojopona u anekrpoos (HA/L,
HAZID,
®AJT),  atomusix rpyni (ATD, kobhepment-A, HIIPD-caxapa).

60 MHoxecTBeHHbIE (hopMBI HEPMEHTOB H MX (HYHKIIHOHATBHOE
3HAYCHHE.

M3odepMenTsI akTaTAeruAPOreHaskl.

61-62 MmuoxecTBenHbIe HOPMBI PEPMEHTOB U MX (HYHKIIMOHAIBHOE

3HaueHue. MzodepMeHTsI nakTaTaeruaporenassl. JI/p Binsanue
aKTHBAaTOPOB

WHrubuTopoB Ha paboTy dhepMeHTOB.

63 Mexannam nefictBus pepmeHTOB. DepMenT-cyOCTpaTHBIE
KOMTIJIEKCBI.

KoHncranra anccounannu Gepment-cy6erparioro kommuekca (KS) u
KoHcTaHTa Muxasnuca (KM),

64 AKTHBATOPHI U HHTHOHTOPE! pepMeHTOB. BusHHEe KCEHOOMOTHKOB
Ha akTHBHOCTBb (hepmMenToB. HomenkaTypa 1 knaccuuKarnus
(GepMeHTOB,

ITprHuMnb Kiaccupukauu (epMeHTOB,

65 IIpoMBILIIEHHOE MOTYHEHHE W MPAKTHYECKOE HCITONIb30BAHHE
(GepMeHTOB,

[TepcreKTHREI PAKTHYECKOTO HCTOJb30BaH s pHOO3HMOB H
a631MOB 1151 6opeOBI ¢ 3a00EBAHUSIMY HETIOBEKA.

66 McTopHs OTKPBITHS BATAMHHOB

67-68 Uccaenosareanekuii npoexr «Pojab BHTAMHUHOB B THTAHHH
4eJI0BEKA H JKHBOTHBIXY,

69 ABHTaAMHHO3bI, THIIOBUTAMHHO3bI, THIIEPBUTAMWUHO3BI.

70-71 CooTHowene BUTaMMHOB W Ko(epmentoB. JI/p KauecTsenHas
peaklus Ha BUTAMUH A.
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Buramepus

73

YKwpopacTBOpHMEIE BUTAMUHBL. BUTaMUH A ¥ ero ydacTue B
3PUTEITBHOM
aKTe.

74

Butamunsl D, K 1 E 1 ux ponb B o06MeHe BeIIECTB.

19

BoznopacTtBopuMble BuTamuubl, Butamuusl B1,B2, BS, B6, B12, ux
3HAuYCHHWE B OOMEHe BEIECTB.

76-77

Buramun C (ackop6unosas kuciora). JI/p Konnuectpennoe
onpenencHue sutamuua P B uae,

78

Pasnoo6pasie 6inonornueckn akTHBHBIX COCIUHEHH:
AHTHBMTAMHHBI,

79-80

AHTHOMOTHKH, (PUTOHLMABI,

81-82

I'epOwumnsr, nedouanTel,  POCTOBBIE
BelecTBa(BaXKHEHIIME MPEACTABUTENIM U MEXAHHU3MBI HEHCTBHSA).

83-84

85-86

Hcropust OTKPBITHS M U3YYEHHUST HYKIIEHHOBBIX KHCIIOT, HX
XUMHUYECKHH
COCTaB.

XapaKTeprUCTHKA TyPHHOBBIX H MTHMPHMHAIHHOBEIX OCHOBaHHIA,
BXOJISLINX
B COCTAB HYKJICHHOBBIX KHACJIOT

87-88

JIlBa THna HYKJIEWHOBBIX KHCIOT: JE30KCHPHOOHYKJIEHHOBAs
KHCIIOTa (JIHK) 1%t prOOHYKIEHHOBaSs KHUCIIOTa
(PHK).Paznuuus mexay JJHK n PHK no cocraBy rnaBHBIX
a30THCTBIX OCHOBAaHHIi, NEHTO3aM,

MOJIEKYJISIPHOH Macce, JIOKANM3alHH B KIETKE W (yHKIIHIM.

89-91

Crpykrypa 1 Gpyrxunu JIHK. Conepxanne JTHK B opranuzme u
noKanu3anus e€ B KIETKe (11p0, MUTOXOHAPHH, XJIOPOILIACTa,
snucomel).Pasmep u popmel Monexyn JIHK, Konsuesas ¢popma JIHK
HEKOTOpbIX (haroB, MUTOXOHIPHH U XJIOPOTJIACTOB,

(V8]

92-94

Ilepsuynas crpykrypa JIHK. Ycnexu v nepcrnexTvBsl B
pacuindpoBKe CTPYKTYpPBl FeHOMOB MUKPOOPTaHH3MOB, PACTEHHUI H
YKMBOTHBIX. [IpoekT

«I"enom uenoBekan, Bropuunas crpykrypa JIHK (Monens [Ix.
Yorcona n @. Kprka), KomnieMeHTapHOCTL a30THCTEIX OCHOBaHUH
¥ eé 3HaYeHHe 1)1 BOCTIPOH3BEACHHS CTPYKTYpPbl TEHOMOB
Tpernunas ctpykrypa JIHK,

Csepx cnupanuzanns JIHK. M36e1mo4MHOCTE M KOMITAKTHOCTD
monekyn JIHK. Crpoenne xpomaTnHa,

95-98

Mytauun B JIHK n daxropel, nx Bei3biBaiomue. Penaparus
crpykrtypel JIHK wu e 3nHaueHHe Juisi COXpaHEHUS BHJIOB.
Hacnencrennsie 3abonesanus. PHIC, ux knaccuduxkanus (TPHK,
pPHK, MPHK, ms PHK, ™ PHK, Bupycusie PHK).Cpasuurensunas
xapaktepuctika BuaoB PHK mo wux crpykrype u Qynknusm.
Mexanusm 6uocunresa (perummkauuu) JIHK. depmenter (PHK-
nomimepasza, JIHK-monumepasa, JIHK-nuraza) wu  GenkoBbie
¢axtopsl, yuactBytoume B pernuxannu JJHK. PennukanuonHas

punka ¥ dtanel 6uocwHTesa JIHK, OcoOGeHHOCTH pemyiiKauuH y




npo- u dykapuot. buocunTe3 PHK (Tpanckpunuus) u e€ perynsius
y mnpo- u 3ykapuoT .JI/p BrimeneHHe HyKIEONPOTEHHOB WH3
npoxoxeil. UccnepoBatenbCKUid  NPoeKT « leHbl M cyAbbbin
(MonesHble u BpeAHble MyTaLum)

99- [ToHsTHE O TpaHCKPUNTOHAX W onepoHax. CospeBaHue (TIPOLECCHHT) | 2
100 PHK. Cnnaiicunr u ero Buael. Ayrocnnaicuur, «PegaktupoBaHuey
PHK. O6parHast TpaHCKpHIILHS ¥ €€ 3HAUCHHE JUIs CYILeCTBOBaHUS
BHPYCOB (Ha puMepe BUpyca UMMYHOAEDHLIHTA YeTOBEKa 1
BHPYCOB I'PHIINA) ¥ BHYTPU reHOMHBIX rniepectpoex. [ToHsTe 0
MOJABHKHBIX T€HETHUYECKHX

ANIEMEHTAX W WX 3HAUEHHH UISl BOJIIOIIMKA TEHOMOB

101- [Tonstne o renervucckoit wHxeHepuu. IlpuHuuner wu 2
10R CTpaTeruy MOJIEKYJISPHOIO  KJIOHMPOBAHUA. Hocrrxenuss
(R~
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Obecre4eHHOCTh 06p330BaTeJIBHOI71 ACATCIIBHOCTH TEXHUYECKUMHU CpeACTBaMH

obydeHus

1 MynsTUME qUHAHBINA TIPOEKTOP 1
2 Hoytbyk 3
3 WHTepakTHBHAsA JOCKa 1
4 Iudposas n1abopaTopust MKOIEHUKA (OHOIOTHS) 3

«3apHHALIA»

5 ITudpopoit MUKpOCKOIT 1
6 ITudposas nabopaTopus mkonsHKKa (xuMus) Pobuk nab. | 3




