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1. {e.rru u 3aAaqu ocBoeHufl Arrc[urrJrrtrur (vro4y.rrn)
Iderrc AI4cI{I{ttrJrI4HbI: $oprrauponanue y cryurare.nefi [peAcraBnenr,rfi o rroM, qro B ocHoBe
xLI3HeAetTeJIlbHOCTI,I KJIeTOK JIeXIrr COBOKyIIIITOCTb COrJTaCOBaHHbIX MeXMOJreKynSpHbIX
nsauuo4eftctnraft, noAquHtrrou1uxc{ ocHoBHbrM qaKo.HaM KJraccuqecroft $r.r:lrnr4r4xvrMvru. tr4:yueuue
MoireKynrpnoft loruru Nunofi Marepr,ru.
3a\a'rn: Il3frlrrb crpyKTypy u csoftcrna ocHoBHbx KJraccoB 6r,rororr.r.recKrzx MaKpoMoJrexyn r{ rrx
cocraBJltloqux, o6cyAI{Tb oQHoBbI gHeprerr,rqecKoro Mera6oJrr{3Ma xlrBblx KJreToK, ponr $epuernon
B peaJII{3aIII,Ira KJlerorrHbrx $yHxqraft, 3ulJroxr4Tb rrourrr4r o caMoperyJurlnu Mera6oru.recKux
rlpougacoB, ocBorurb ocHoBbr 6nocnnrorfiqooKl{x pearqnfi, BBecrLI IloHfrne o ueJlocTHocrtl
METAOOJII{3MA,

2. KonruereHlll{u odyuarorqerocfl, SoprunpyeMbre B peryJrbrare ocBoeHrrs Aannofi
AucuurrJrn nu (*to dynn)

yK-l - cuoco6nocrb K KpI,IT[qecKoMy arranrr3y r.r orreHKe coBpeMerrHbrx Ha)/trH6rx 4ocruxenzfl,
feHepupoBaHulo HoBbIX ugefi rtpu peueHrzr{ uccneAoBareJrbcKux H lpaKTkrrr'ecKrrx 3a1aq, B ToM
rrprcJre B Mexngcrlunnkr HapH brx o6racr.sx ;yK-5 - cuooo6uocrb rIJIaHIapoBarb r,r lpeilrarb 3araqv co6crnesnoro npo(feccnoHaJrbHoro rr
Ir{qHocTHoIo pit3Bl,ITr4f,; I

OnK-l - cnoco6uocrb caMocrotreJlbHo ocyuecrBnifiTb Har{Ho-r4ccneAoBareJrr,cKyro AeflTenbHocrb
B coorBercrnyrcrqefi npoQeccuonamnoii o6racrn c r4crronb3oBaHpreM coBpeMeHubrx MeroAoB
uccne.4oBanlrfl. vr uu$oprr,raqrroHHo-KoMMyrrr4Karlrr,roHrrbtx rexnolorufi;
IIK-I - roEII{Maer coBpeMeHHbIe npo6neurr lwoxutvtuu u rrc[oJrmyer (pyu4alreHTaJrbHbre
rIpeAcraBJIeHLIt o 6IEoxIaN{2.{ecKIrx npoqeccax n c$epe upo(feccrzoualrnofi Aerrenbuocrpr;
IIK-2 - 3Haer LI I4cloJlb3yer ocHoBHbre reopuu, KoHqerrurrr4 r,r upr{Hrlr.rlrr n o6nacrpr MoJreKyupHbrx
ocuoB xr43neAetrTeJrbHocrr{, cnoco6en K cHcreMHoM)/ Lr KpuTrlqecKoMy MbrrrlJrentrlo, AeMoHcrpl{pygT
3HaHI4e Hcropllu vt MeroAoJlorrdlr 6nororrn.recKlrx h xr{Mr4rrecKux HayK, paclllupfforrll{e
o6rqenpo$eccnoHtlrlbnyro (fynaaMeHTaJrbHyro ho4r:oroBry, npnMeHfler reopllu r4 KoHrleuuupr B
[e.{afou,rrrecxoil npaKTr4Ke sucruefi rrrKoJrr,r;

IIK-3 - caMoc'tosreJlbHo aluru3prpyer r.rMerForqyrofcx uu$oprr.rarlrrrc c xcrroJrb3oBaHueM coBpeMeHHbrx
zn$oprraaqldotrHbrx rexuororufi, BburBrner Synr4arvreuraJrbHbre v [pr.rK.[aAHbre npo6leurr
1uoxuuuu, c'uABI{T 3aAaqy I,I BbrrroJrHfler HayrrHbre HccneAoBaH:zfl rrpu perreHr,rn r(oHKperHbrx 3aAaq
no cner{HaJru3i ar\hvr c ucnoJrb3 oBaHr4eM conpeMelrHoii annaparypnr.

B pesynrrare o cB o eHr{s Alrcrlr{rrJrr,rHu o 6yqarouqlrfi clr 4olNeH :

3narr: o6que 6proxralrra.recKl,Ie acrreKTr,r $ynrquonapoBaHr4s >xunofi Marreplr[; crpyxTypy rr
{yuxqzn 6elnon; cnoficrsa $eprraenroe r{ r4x poJrb B KrerorrHolr nrera6onr43Me; poJrb }arJreBoAoB B
sHepferl'IqecKoM I4 Ilracrl{qecxoru o6rueHe KneToK; ponb JrHrrr.rAoB B gHepfeur4trecKoM o6uene u
nocrpoeHHu 6'uororu.recKHX rr.rena6pau; ocuoBHbre oraflbr gHeprerrzrrecKoro rraerer6oruagMa; ocHoBHbre
3Hepro3aBl4cl4MbIe npoqeccbl B XI,IBI'IX KneT](aX; ocHoBbr 6zoczurega 6uolor[qecKr4x
MaKpoMoneKyn.

Yuerr: ilpoBoAIZTb aHaJII'I3 uayunoft Jrr,rreparypu; o6ra4arb [paKTr.rtrecKr.rMu HaBbrKaMr{ ocHoB
6uoxnllIa'recKoto aHanl{3a; I{cloJlb3ollarb oclroBuble uHcrpyMeHTbI KarlecrBeHHoro kr

KoJII{qecrBeHIIoro oHoxIaMIa.recKoro utrurr4g;a; upuo6perarb HoBbre 3HaHr.rfl, r,rcnoJrb3yt
r,ruQ oprraaqrroHHbre rexHoJrorrlr{ ; [ptrBoAHT'b apryMerrrur n Saxrrr.
Bla4err: HaBbIKaMu IIo.qroroBKI,I u rlcnoJrb3oBaH,ru npe3eHTarluoHHofo Marcplaalla; HaBbrKaMrr
uayfirofi AucKyccuu; ilpaKTuqecKrrMr.r HaBbrKaMr,r no KarrecrBeHHoMy 6zoxlzuraqecKoMy aHanr.r3y.

3. C'rpyrcrypa u o6revr AucrlurrJrrrHbl



Ta6nrnua 1

Br.rg yue6uofi pa6oru Bcero qacoB
(ara4elruvecruae uacr,r)

rlacon B ceMecrpe
(aKaAerraz.Iecxr.re qacu)

5

odunfi ourc* 
lX:,ro.

4 4

t44 r44
w HI4X:

rlacsr ayAnTopuofi padorrr (ncero): 32 32
Jlerqprr,r I6 16
IlpaxruqecKue 3aHqrr.rc 16 16
Jla6oparopnrre / npaxrvuecKr.re 3a'nfl"wrfl.

noAfpylrraM
ro 0 0

rlacsr BHeayArrropuofi pa6orr,r, BKJrxlrrafl
caMocroqreJrbnyrc paborv o6v.rarcqerocs

76 76

Brag npouerxyrovuoft amecrarlr{r{ (sauer, 4ra
3aqeT, ersaueu)

0. 36 Kaugu4arcxzft
gK3AMEH

36,

4. Cucreua orleHuBaHr{s

4,1. Czcreua orlenr4BaHprs nstulwurcuas,.
rpaKrnqecryo pa6ory.

Ha KaxAoM 3anflTupr ac[[panTbr BbrnorHsror

Bce acnupaHTbr cAaror Kalp4v[arcrcufi gKsaraeH. j

Sxgauen [poxoALIT n yctHofi $opue, B Brl.qe orBera Ha oK3aMenaquonnrrft 6uner.
orleHr.rBaHr{e uo usrz6armruofi rrrKaJre.

5. Co4epxaHrre AlrcqnrrJrr{Hbr

5. 1. Te*raruqecrcnfi rrJraH Arrcur{nJrrrHbr

Ta6xuua2

J\b

u/n
llauueuonaHrre reM

ulunu pa3AeJroB
ArrcqurrJruuu (nro4y;rr.), uac.

Bcero I IBuauay4uTopuofrpa6oru
(axa4eunuecKue .racH)

I{nrre
BIIAbI

KOHTAK

rlrofi
pa6or

bI

JIerc uuu rIparcru.r
ECKIIE

3AHflTI,Ifl

Jlabopalopnrre /
[paKTIIqecKue
3AHqTUfl [O
rroAfpy[rraM

I 2 a
J 4 5 (i 7

I Ocnosurre ceoftcrna
xunofi Marepr{lr

2 2 0 0 0

2 MorexylxpHar JrorrrKa
xlrsoft Marepr4ll

2 0 2 0 0

a
J AunuorncJrorrr r{

6enru
2 2 0 () 0

4 Alaurrorracloru 2 t0 2 () 0
5 @eprrneursr 2 0 0 0



6 Oepueutrr 2 0 2 0 0
Yrnenogsr r{ r4x ponb B

9HepfeTr.rqecKoM

o6ueue KleroK.

2 2 0 0 0

8 Vruesonrr pI Br,rraMr{Hbr 2 0 2 0 0
9 JhEuuAu lr r{x poJrb B

9HeprrcTr4qecKoM

o6uene KJreroK.

2 2 0 0 0

10 JIunuAu 2 0 2 0 0
11 O6laes aMr4HoKprcJroT rd

UI,IKT MOqEBTTHbI.

2 2 0 0 0

t2 Jltrnlrlrr u o6ueu
AMI4HOKHCJIOT

2 0 2 0 0

13 Ifuxn Kpe6ca,
AbrxaTeJrbHar rlerrb,
I,IHTE]TPAIII,Ifl

uera6onragua

2 2 0 0 0

I4 I-{urrrKpe6ca,
AbIXaTeJrbHa.r{ qenb,
IIHTerparl[s
Mer:a6oil,rsMa

2 0 2 0 0

15 Hyrreunonbre KucJrorbr
rr ouocr4HTe3 oeJrKa

2 2 0 0 0

I6 Crpyxrypa
HyKJrer.rr{oBbrx KI,rcJroT r.I

6uocrurres 6emra

2 0 2 0 0

11LI Koncynr:raqrar 2 0 0 0 2
18 Kas.{uAarcxzft grgarrleu 34 0 0 0 34

Irlroro (.racos) 68 6 T6 0 36

5.2. Coaep)Kaurre ArrcqnrrJrrdvw (nodyn4) no lenran

1. trOcuonnrre cnoficrna xunofi Marepuutt

Monerynrpnafl JIorI{Ka xunofi Mareprdr4. 3npueurHrrfi cocraB Nunoft Marepn. Cnoxnoc:rr
6raocucrcrra. llorpe6neuue xI,IBbrMr4 cucreMarrau Berr{ecrBa u sHepruu. YuanepczurbHocrb
6uonorprqecKlt{x MoJIeItyn. EuoxuMlrqecKr,re ocupnrr naxnefturnx 6uonorvqecKr,rx ssneHraft. O6nreH
BeIrIecrB KaK BaxHeft]nas oco6eunocrr xunofi MaTepr4r4. Crpyrtypa KJrerKH n 6uoxntr'IuirecKzu{
xapaKTepl{cruKa orAenbHbx cy6xrerc,.rur,x KoMnoHeHToB. Cnoco6uocrt 6uocucrelr K
caMoBo clrporr3BeAeHr,rlo.

2. ttMo;rercyJrflpHafl Jrorr{Ka xnsofi Marepuutt
OHguxo-xuMuqecKfi e csoficrna BoAbr.

- ocHoBHbIe csoficrsa NIaeofi Marepuu. MoreryrrpHaq nofr4Ka Nusofi Marepuu.
- oJreMeH'rHHfi cocras xorsofi Mareppr.
- ciloxHocrr 6Iaocucrena. llpoxueHr,re cJroxHocrr.r ycrpoficrna6uocucreM Ha Bcex ypoBHsx

opraHr43arIHI,r xHBOrO.
- yHLIBepcaJIbHocrb 6uororuqecrrax lrorpKyJlr, r4x nonvt$yuxqrroualrbHocrb.
- uorpe6neHne xrrlBbrMr.r cucreMaMy sgrriecrBa r{ gHeprm.r.

- o6rrlen Be[IecTB KaK BaxHeiljtr]/eLs oco6efiHoo$ Nueoft MaTepr{lr.
- crpyKTypa KJIeTKH kr 6raoxraMra.recxas xapaKTepr,rcu{Ka orAeJrbHbx cy6rlerouusrx

KOMIOHEHTOB.



- cnoco6HocTb 6r{ocucTeM K CaMoBocrnpor{3BeAeHr.rm.
- Bo.{a BaxHefiIIIufi rovruonenr 6uocucreM. (DI43I,IKo-xuMLIqecKIde xapaKTepLIcrlIKI,r MoneKyn

BOAbr.

: lloH[toe [pot43BeAeHue Bo1br rrrKaJra pH. pFt-na6r,rJrbHocrb 6uocucrelr.
- BOAA KaK pacTBopLITeJIb, AI,ISJIeKTpr{qeCKat IIocTotHHa-fl BO.4bI, paCTBOpeHr4e B BoIe

6zororuqecK r.rx MaKpoMoneKyn.
- OyQepntre sr{creMbr r,r r4x 3HaseHrre AJrfl 6uocuoreu,

3. ttAuunoKr{cJrorbr u 6ernutt
(Du:utto-xuMHr{ecKl,Ie cnoficrna n xraocn(pnxaqur aMuHoKrrcJror. Henolrpurre, lorspHbre
He3apflxgHHbte, orpl,IuilrenbHo 3aprxellHbre I,I rroJroxr,rrenbHo 3apuxeHHhre aMLIHOKLICJIOTbT.
3arraeuuvrre lr He3aMeHI,IMbIe auuuoxnclorrr. I{.ucnorno-ocHoBrrbre cnoficrsa aMr,rHoK}rcJror.
Ey(pepusre cnoftcrsa pacrBopoB aMI{HoKIrcJrol. Cnooo6hr cBr3Lr aMr{HoKr,rcJror n 6enre. Ilenru4urre,
4ucylr(pI'I4Hr'Ie, uolrutte, rugpo(po6nrre .ra BoAopoAHbre cBr3rz. 6elxu, rax 6zororriqecKar ponb:
3HarreHLIe B nocrpoeHHl,I xHBofi uarepuu I{ B npoqeccax xr.r3HeAesreJrbHocrt4. flepnuunal,
BToplzqHafl, TperllqHat 14 qerBeprr4rt]Frax crpyKTypil 6emon. Alr$a-cnrapirnb r.r 6era-crpyrrypa.
,{ouenu B crpyKrype 6elra, rax SyurrluoHaJrbHarr ponb" Mero4u r.r3rreHlrr .tpyntypui 6.onou.
@usKo-xuMl4qecKze csoftcrea 6emton. MeroArr orIeHKr4 pa3MepoB ra Soprr,mr 6enxoerx MoJreKyJr.
,{euarypaqus 6enros. llpznqunrr xnaccncpuxa\un 6emcon. fno6ympHbre u $u6pr.rnnrpH6re 6enxv.
KnaccraSzxaqns 6elxoB rlo rperllvnofi crpyr:rype. .[Ipocrbre 14 cJroxHbre 6enxz. OyHKrlr,roH€urbHa.s
xlaccuSr'Ixaqus 6elxon. MeroAbl BbrAeJreHus Serxon, BrrgeleHr{e r4HAr.rBr{AyanbHbrx 6emcon.
Ctpyrcrypa r csoficrea HeKoropbrx renrrjlloB n 6erlros.

4. ttAuznoKl,Icrorbltt

AuusoxucJroirbr, xr.rMr.rqecKa-r{ crpyKTypa, 6uo Jrornu{3cKar ponb.
- KJIacobI aMI'IHoKI4cJIot, cnoco6u xlaccu$Lr:tt.aL\vwr, xrrMr,rqecxar crpyKTypa aMr4Hoxr.rcJror.
- otlTr4rrecKue cnoft crna aMrlHoKr4cJttor.
- Kr.rcJrorr{o-ocHoBHbre ruotaruu urirron"an,,t
- 6yQepurre csoftcrsa aMrlHoKr.rcnor r.r [g[,rrrAoB.
- aMlzHoKlacirorbl He KoAlrpyeMbre reuerr4qectfl.rM KoAoM rz t4x 3HarreHLre nnr6zoclrcrena.
KoHSopnaaqur,r Harr{BHrx 6enKoe
- nenTAAIIat CBt3b, IeIITLIAbL
- BropuqHbre crpyKryptr oenrcoerrx MoJreKyJr o-cnrpairb u B-crpyrcrypa.
- crpyr(Typa KoJrJrareHonofi cnapalu.
- TpeTr4rrHbre crpyKTypr,r 6enr<oBr,rx MoJreri:yJr cHnbr

[oAepxaHHro TpeTr.rqHbrx cTpyKTyp.
- rrerBeprr.rqHbre crpyKTypbr 6erxosbrx MoJreKyJr, crrJrbr

noAep)KaHr4ro qe'rBepTr.rqHbrx cTpyKTyp.
- HoBbre ceoficrea 6elron o6naAaroqprx qerBepruqnofi crpyrrypofi.

5. tt@epueHTbrtt

Oco6euHocrra $eplreHTarl,IBHofo KaraJrl,r3a. Tepuo4nnaMr4qecKr,re r{ KuHerr.rqecKr{e xapaKTepr,rcrr.rKr4

QepueurarlaBl[Iofo KaraJILI3a. Knaccu(fraxal\ure.u HoNreuKJrarypa $eprr,renToB. Xunrn.recxu" np"po4u
(fepuenron, ux tpyHr<qHoHaJIbHbIe rpyrrnbr. AruEsur,rfi u annocrepv.recrrft rleHTpbr. Ko$eplaenru,
Ilpocrerl'IllecKlle rpyrlnbl. Ponb uural{}IHori, MeraJrJrcB r.r Apyrux r<o$ar<ropon n $yurquoHr,rpoBaHr{r,r
$epuenron. ClcuoeHsle [peAcraB reHvrs. o Kr4Herr4re r[eprraeurau,rBHbrx npoqer"o". CneqnsnqHocrb
Aeficrnus (pepnaeu:ron. Brutsuue pa3nurrrrbx (faxropon cpeAbr ua (feprraenrarr.rBHbre rpoqeccbr
(reuneparypu, KoHIIeHrpaIII4I4 BoAopoAHbrx r{c,HoB H Ap.). Blusnue uurn6zropon Ha
$eprvreutau'IBuyro aKTuBHocrb. Aura6uorraNra. MHoNecreeHHbre $opuu $eprr.reur:on. O6rqrEe
npeAcraBJleHl'i:t o MexaHLI3Me (fepvenrarnBHoro KaraJrr{3a, Perylxropurre (feprurenmr vI
uso$epnaenmr. llpzuqunlr peryJltllrrr4 rpepueH'ra'rlrBHbrx npoqeccoB s nuetne " p..yn"q""
uera6olngna. Jlorarkr3aL\us. (feprr,reuron B KJrerKe, Oco6euuocr:ra (peprraeurarr.rBHofo :rutaJwrca.

cnoco6creyroq[e'o6pasonauuro kI

cnoco6crnyrcuue o6pa.:onaHr{ro u



TepuoAuuauaqecKl4e u KllHerrrlrecKae xapaKTeprrcrr,rKr4 (pepnneurarr4BHoro KaraJrr43a.
KlaccuSultaqux v HoMeHKJIarypa ([epnreEron. XuMu.recKarr npr4poAa Sepuenron, rx
(fynxquouanbHHe rpyrnrt. Axrususrfi u aJrnocrepnqecrufi rreHTpbr. KoSeprnreutur, npo.tarr"ran"*
lPYnnu, Poll nuraullHoB, MeTaJIJIoB 14 Apyrrx rco$arropor n (pynrcquontrpoBaHrarE Qeprr,reHron.
OcuosHlte npeAcraBJIeHLIfl o KpIHerr{Ke { eprrreirtarrur"tr npou...o". Cneqri|uo"o.ri a"r"t""n
(fepueuron. BmEsnue pa3rurlHr,x Qarropon cpgAbr na (pepueHrarr.rBHbre npoueccbr (renaueparyprt,
KoHueHrpauu:u BoAopoAHbrx tIoHoB pr Ap.)i Brursnve nuru6uropon Ha (peprraeHrarr.rBgyro
aKrl4BHocrb. AHua6uoruxlr. MuoNecrseuun{ Soprrru (pepueuron. O6rune [pe4craBneHr4r o
MexaHrI3Me ( epueurarl{BHoro KaraJII43a. ler:yr,mioprrut. $eprerrrbr r{ uro(peprnreurrt. Ilpunrlr4rrbr.
peryJlflulll,l SepnaeurarrzBHbrx rrpoueccoB B KJrerKe u peryJrflurar nrera6oJrri3Ma. Jloxa-nusaura.fl

$eprr,reu'ron B KJrerKe.

6. ttOepnreHTbrtt

OcHosrr gH3prMoJrorkrrr.

- Sepvrenru ocuoBa KJrerorrHoro nrera6ognsl,ra.
- ocHoBHbre rrprrHrlr{nbr rro crpo enr.r n $ eppaen,rarr.rBHbrx Mo JreKyJr.
- o 6 qu e M ex aH ri3 Mbr (f epuenrarlr EH o ro n<ar etJwr3a.

- Kr.rne)Tr,rra Seprraenraur BHbrx rrpoqeccoB
- perynfl ur4x (pepn,t enrarr,tBHbx rrpoueccoB

7. "Vr.nenoAbr H rrx poJrb B 3neprerr{qecKoM o6lroHe KreroK,,
YmeeoArr u ux luonorl4qecKas poJrb, xnaccz{znarJus. vr HoMeHKJrarypa. Crpyxrypa, cnoficrBa u
paclpocrpaHeHlle B [pplpoAe ocuoBHbrx flpeAorirBr4relefi MoHocaxapr.rAoB rr rronucaxapr.rAoB.
flurolporelz:Hbl I4 TJII,IKoJII{rrr{.qbr. HefipavrzuoBtur rr arlerrdnMypaMoBas KvcJrorbr. fuanypoHbBaA vl
xoHApol{Tt4HcepHat KI,ICJIorbI. Fenapuu. llpenparqt:Hlre yfJreBoAoB B rrr.rrleBapr{TeJrbHoM TpaKTe.
Auaepo6urrft w azpo6Hrrfi pacnaA yrureBoAoB. l'ruxorzg. Cnupronoe '6poxeur,re. Buoculrteg
nonucaxapllAoB" Mera6oma3M uILIKoreHa rr ero peryJrrqus. fluro3r.rJrrpaHc$epa:nue peaKr{r{[.
fmlxoueoreneg. EtloloruqecKat poJrb BuraMLrHoB. Knaccu(f prKaL\vrfl., HoMeHKJrarypa, crpyKTypa,
cnoftctna, pacnpocrpaHeHlre B nprlpoAe. Bo4opacrnopr.rMbre Br.rraM[Hbr. XzpopacrBopprMbre
BI{TaMI'IHbI. J[IpuHqunu peryJtslluu o6vesa BerrlecrB B KrerKe. XzMra.recxas lpprpoAa u
SusuoloruqecKas poJlb BaxHefiruux ropMouoBf IrIx ponr B perynrrlr4r.r o6uena BerlecrB r{ crruTe3a
6erxos. Mexalus\,{ Aeficrnus crepourHbrx H 6erxonrrx ropMoHoB. Oyur<quu rluKngqecKr4x
HyKneoruAon (3,5-rtAMP r.r 3,5-ufMP) B pefynr:ropHbrx peaKrlr.rrx. IloHsrue o crpyKrype u
frynrqurx neftpor'te4IaaropoB. HefiponemuAri. C.s.r3b oo.*ay o6naesorrr 6emon, yrJreBoAoB r{
nnrruAoB. O6rnrerr BerrlecrB KaK eAr.rHarr clrcrerua nl)olqeccoB.

8. ttVr.rreno,Ilbr H BnraMunbltt
Ymeno4rr, crpyKTypa u ponb B gHepft)Tr{rrecKoM o6ueHe KJreroK:
- o6rqas xnaccu(f ur arJprs. v xrzMr{qecKoe prpo eHr,re yrJreBoAoB.
- naxuefi[rHe rIpoIr3BoAHbIe MoHo- pr oJrr,rrocilxapufion rix 3HaqeHr{e Ars 6uocr,rcr:ev.
- poJlb yrJIeBo.qHbIX KoMrIoHsHToB E [ocrpoeHr.rr{ cMerrraHHux 6uonolr{MepoB r.r r4x yrracrr4e

B peanr{3arlnu {usuonorzrrecKr4x SyHxr_trii.
- fJll4KoJlarra'recKlaft u neuroso$octfarHrlfi il',yrr4yrLrnunarluu yureBoAots, r4x B3ar{MocB.rr3b.
- 6nocanre3 yfJIeBoAoB. 

,

Brarauunrr ll rrx ponb s o6Naeue Berrlecrq.
- rlacouS uKarlr4fl I,I xr{MlrqecKo e crpo eHlre BrdraMr.rHoB.
- ponb Br.iraMr.rHoB n 6proxar:aruse.
- MOneKy,IIf,pHbIe MeXaHLl3MbI pL3B{rr0g.TrrlnrrqHbx aBI4TaMI4I{O3OB.

9. ttJlnnugbr rr llx poJr6 B gHeprerr{qecKoM o6tuene KreroKtt



Fnororu'{ecKa-f, poJlb JIIITIIIAoB; Kraccn(flmarl{r nonaeHKJrarypa mlnz4on. Crpyrrypa, cnoftcrna r
pacnpocrpaHeHl4e B rlpl4poAe. Ocuonrlrte npeAcraBureJu.r rpnnrr..rqeplrAoB, ftoc$olv nr{AoB,
qepe6posla4on, crepl{HoB. Xupuue rucior:u, r4x xnaccu$raxaqux v HoMeHKJrarypa.
flpocrarnalr.4l{Hbl. (Depueurarnnsrrft paorlaA I{ cLIHTe3 Tpr.rrnr{qepr.rAoB r4 Jrprnr4AoB. Or<ncnerae
xl4pHbx I{llcJror. EraocI'rHres xllpHbrx KLIcJIor. \4ynr"ru$epueurHufi KoMrrJreKc oprHTera3br xr4pHbrx
KI'IcJIor. ltlouornvecKus r,Iel{6paHbr. Conpenaeirrrbre rrpeAcraBJreHr4r o crpoeHr.ru 6uoloru"ec*rr.
rr'rerrr6pan. Oyuxquu 6uoloruqecrux uen6paH.l O6rqas xapaKTeprrorr4Ka naccr{BHoro rr aKrr4BHofo
rpaHcrropTaEeruecrBtrepe36uouerra6paulr. 

i

10. "Jlurtunr,rtt
Jluuu4u, crpyxtypa r4 ponb B oueprerr4qecKoM odnrr:ue KreroK.

- o6uas xnaccu$ux a\krfl, Lr xr4Mr4qecKoe ptpoeHr,re nr4 nraAoB.
- ueu6pauoo6pasyroqafl ponb m,rnlr4cln.
- yFI'IJII{3aIIU' pa3nl{rrHbrx KJraccoB nr,rilrl{oB B KaqecrBe r,roroqHr,rKoB SHepfEI,I B KJIerKax.
- 6zocunre3 Jrrrlr4AoB.
- B3ar,rMocBr3b Jrr{nr{AHoro u yfneBoAHoro o6naenon. ,'

1 1. "O6*rpH aMr{HoKrrcJror H rIrrKJr uouenunrltt
O6rrten 6elxon. @epnaeHrarusurrfi rn4pon4s (5em<on. flporeorurrFrecKlre $epueHru, vx
cneqra(pnluocrr, aKTrIBaIIIafl. Orpauu.renuuf nporeonr,r3. tlytur o6pa:onauux lr pacnala
aMI'IHoKI{cFor B opraHLI3Me. flepeaur,Iunponuiune, Ero Mexagtr3M, $uonoruqecKoe 3HaqeHr,re.
flpoqeccll Ae3aMI{HI{poaaHVfl. u 4erap6oxcurhponauras aMnHoKr4cJror. O6pa:onanue aMMr{aKa.
Tpancnopp 

^aMMrIaKa. 
BoccrauonrrreJrbHoe ayrauuponaHvre. AurE4u vr vrx (fzsuonoruqecKoe

3HaqeHue. Oco6euuoctu o6ruena orAen.bHbrx ] a.uuuorucJror r.r ux poJrb n o6pason alprkr psra
BaxHellilrl4x OI'IoJrofI{qecKI4 aKTrIBHbrx nelqecrb. B.nocraureg MoqeBr4Hbr. Agorracrrre ue6emconrre
B_eulecrBa, r.rx. cr.rHTe3, pac[a,4 ra 6nonoru,'recraf poJrb. Hapy[renuf, crpyKTypr-r n o6ueHa 6euxos.
Hacle4crneHlrble ga6oreeaHns. Alxalovtr\br, r4x polb y pacreur.rfi r4 3HatreHr.re B MeAlrrIHHe.

12. "Jlunu1rr u o6uen aMnHorcucrortt l

Kara6omarnrrecKoe pacxlenneHue aMr.rHoKr[.rcrror H rruKn MoqeBr.rHbr.
- Hcno JIb3oBaHI,Ie aMHHoKI{cJror B KaqecrBe v:era6onuqecKoro rorrJrr,IBa.
- rrpeBpaueHr,re aMrrHoKrrcJror B Apyrne 6uouolexylrr.
- [pou;eccbr Ae3aMHHr4p OBAHLTS. r,r rpaHca\lrmhp oBaHrr x e 6uo cucreMax.
- pa3JII'MHlre cnoco6bl yrI,IJII,I3aIIulI aMr4Hoirora aMI,IHoKr,IcJIor y pa3Jrr,IrIHbD( KJIaccoB

XI4BOTHbX.

oqo6eunocrra yrr4nr43 aqr,rlr aMr.rHo a3 ora 
1 

n ue,pnuofi cucreue.

1 3. ttl{uxr Kpe6ca, AbrxareJrbHafl rlerrb, uHTerpauuq Nrera6oru3Matt
OxuclnrenbHoe AeKap6orculzpoBaHr.re rrrdpoBtrrrrorrpa4Hofi Kr.rcnorbr. Ilvpynar4erugporeua^:urn;
KoMrIJIeKc. L[rErcn rpnxap6oHoBbx KHcJror. Orn,]lurelruoe $oc(fopr,rnr4poBaHr4e Ha ypoBHe
cyOcrparai SnepreruvecKafl xapaKTepr,rcrr{Ka aepo6uoft v auaepo6nofi Qasrr }'.nenoanoro o6laeua.
llercroso(foc{rarHrtft [yrb o6uena yrnreBoAoB, ero 6zouogqecras ponb. E4osneprerr.rKa.
MancoepruqecKpre coeAr{Heur{r. HluKreograArpoc(famr. A4euosuurpu$oc(far (ATO).
Kpearnir(focd ar v apnauuuQoc(far. llyru o6paronaunr ATO u gpy."* MaKpooprrrqecKr{x
coeAI'IHeHI'Ifi. tOnncnuTeJrbHoe (f oc(f opunuponalrae. (JxucnurclbHo:BoccrirHoBr{TeJrbHT-re [poqeccbr"
I-{ell nepeHoca BoAopora u gnexrponron (4ux,areJrbHar qenr). 3nepreruvecKoe .rru"""".
cryneHqaroro' TP?HCrIopra sneKTpoHoB or cyocfparon oKHcJreHrrr r.r Kr.rcnopoAy. HAA- u HA[<D-
3aBI4cI'IMbIe AerI4AporeHa3bl. @ranuHosbrq rfeprraeuru. V6uxrason. I-{uroxpour,r vr
III4ToxpoMoKcI{Aa3a. Oxzcmarelrnoe Soc{[opr4lrrpoBaHne B Abxarenruofi qerrIE. llpe4craueHr.re o
MexaHI'I3Me corlpf,xeHl4t oKIzcJIeHua u (poc(poprarntrlonaHr4r B AbrxareJrbHoft qenur. MuroxoHgprzz,



crpyKrypa I{ sHeprerl,IqecKple QyHIcqrzu. Tpancnrevr6panuufi rroreHrlrlarn zoHoB BoAopoAa xar $opua
3AIJACAHkrfl.3Hepu,Iu.

"IluK.l Kpe6ca, AbrxareJrbnas nrera6olnguarr14. nrtJr r\pcuca, AbrxareJrbHag llelb, IrnTqfpaIIHfl Mera0oJlrr3Ma"
- I{croqHuKI{ npoMex(yroqHblx [ponyr{ToB AJrr rIr4KJra rpurap6oHoBbrx Kr,rcJror.
- ur,rKrr rpurap6oHoBbrx Kr{gJror ocr{oBHqft uurerpupFoutnft uera6oluqecrcnft rryTb KJIoT0K.
. 6uocnrmerr.rqecKafl poJrb rlr.rKJra rpurap6orr oBbrx: KrrcJror.
- yJlbrpacrpyKrypa MllroxoHApuzutru<1ft yelt6pauu, AbrxareJrbuue $epueHTbr r4 nosMoxHrre

cno co 6r,r conprxeHr{r oKr{cJreHr,rr u (f oc(p opr4 Jr4poB aH us s 6uo cucreMax.

15. "Hytc.lter{HoBbre KrlcJrorbr u dlrocnurel 6elnat'
Hyxleuuonbre Kr4cJrorlr. Pols HyKJrer4HoBuxr xr.rr3lor n $opunpor;al:av u ceoftcreax Nr,rsoft
MarepI4H. CTpoeuue HyKJIe[HoBbrx Krlcrori lJ.ypuuonue ra nvplrwtrqnHoBhre ocHoBaHr4s.
Yueno4urre KoM[oHeHTbI. Hyrreosz4r,r. Hyr<leo:ru4n. ,{esoxcupu6ouyxrenuoBhre KucJrorbr
GHK). Crplxrypa AHK. BuororuqecKoe 3HaqeHr4:e AByxcrrr4panbHoro crpoenr{x [HK. {Dusnxo-
xI4MI'IqecKue csoftcrna [HK. Ilpuuqun KoMrrJreMeHTapHocrr,r v ero 6uororu.recxafl poJrb.
Penlnraqrax /]HK. Pu6onyrnelilHoBbre KrrcJrorbr (I'HK). Crpyrrypa, cnoficrna u $yurquu oquoBHbrx
KJIaccoB PHK - rau$oprvraqrloHHbrx, pz6ocorrazurbHbx, Tpancnoprnrx. MarpraqHrrfi cranres PHK
(TpaHcKpLImIrs v [ocrrpaHcxpnnqnouunrp rpeBparrleHur PHK. PHK - BenlecrBo
HacJIe,4crBeHHocrH HeKoropblx BI4pycoB. O6paruax rpaHcxpr,rlqux. Hyr<nea3br r{ Apyrue SepnaenruB pacnaAe, cI,IHTe3e pr $yuxquoHupolraHl,Irr HyKrrer.rHoBbrx Kr{cJror. O6rraeu nypr{HoBbrx 14

nuptrMruruHoBblx ocnonasplfi. Bnocunres 6enr4. OoaosHbre grarrbr 6raocran:rega 6elxa. AKTrasauIls
aMHHoKI,IcJIor'. O6pasoBaHLIe aMIiHoarIrln-rPHK. feHern.recnzfi xo4, efo xapaKTepr.rcrr.rKa. (DyHxquu
zn$opuaqrloHHbx PHK s cI,IHre3e 6erxa. Pu6pcourr, ux crpoeHne tr $yuxquu B cHHTe3e 6erxa.
flonucounr. Ilpoqecc rpaHcntquu na pu6ocor,1tax. llocrrpancnf,rtrr{oHur,re npeBpauenus 6enrcon.
Cauooprauu3a\ur. 6enxoeoft rno6yru" Calr,rocdopxa r{erBepruqsofi crpyKTypbr 6e6a yr

HaAMoJIeKyJItrpHbIX crpyKTyp KJIerKra. Opr4unsaqur reHoMa y npoKapr4or n gyKappror.
(Dynr<quonaJlbHoe 3HaqeH[e orAenbHbrx ) {acrKoB IHK. llporuorop. perylxropHbre r,r crpyKTypHbre
f eHbr " Xporr,r a'run. Peryraqr,rs 6uoutr:res a 6erKa. lle nnax r4H)KeHeprrf, .

16. rrCrpyrcrypa HyKJreuHoBbrx KrrcJror u 6uocunreg 6elrcatr
- AHK - HocrrreJrb reHerurrecKoft r.rn{opua\pnkr.

- MOJIC:KYJI'PHbIE MEXAH}I3MbI TIPOqCCCOB PCNNI4KAIIIIII.
- TpaHcKpr4nrfua H B3auMOCBfl3b MeXAy reHaryrr4 u 6elrauu.
- feHqruqecxufr xo4 r.r ero xapaKTeplrc,rr4Klr.
- MoJreKyJrflpHbrg MexaHr.r3Mbr TpaHOJr{rIr{[.r.
- cnoc o6rr Bbrpaxeul,rt aKTr4BHo crr.tr reHoB .B lorerKax.

6. Vqedno-ueroAllqecKoe o6ecneqenue rt nrJranupoBaHne caMocroflre.rrr,Hofi pa6oru
o6y.rarorquxcn

Ta6tuua3

i\b
Terra

bI

Terrasr Ooppar,l llPC, nxlrouax rpe6onalvrs.K rroAroroBKe K

3AHfrTLIflM

I OcuoeHrre csoftcrea xusofi
MaTepr,ru

9renue o6ssarernuofi z nononHurelruofi
nureparyptr; flpopa6orxa lerqufi ;

C au g crotreJrbHoe r.r3freHr4e 3 aAaHHof o Marepuana
2 MTOJIEKYJISPHAfl JIOII4KA

xnsoft Marepr4ra

r{renhe o6ssaremuoft u .{ononnureltuofi
nr.rreparypu; Ilpopa6orna nexqrzfi ;
C auocr:oqreJrb H o e Lr3yqeHr,re 3 aAaHHo f o MarepuirJra



3 AlarauoxucJrorbr H 6elxn 9resue o6.seareltnoft n gonouuurelrnofi
nr{repaq/pn; llpopa6oma uerquft ;

Cau gcroxreJrbHo e r.r3 freHr.re 3 aAaHHoro Marepr{afla
.l Atvtvuorncloru Hleriue o6ssaremuofi u 4onolsrnrelrnoft

nurepaq/psr; llpopa6orrca lexqaft ;

' CaNrdlcroslersuoe' ltsyreHr{e 3a.uaHuoro Marepr{aJla
5 Oepmeurtr r{lenue cl6sgaremHofi u gouonnrnrelruoft

Jrr4repar)rpu; Ilpopa6orra lercqufi ;

C auocrogreJlbHoe H 3yIIeH H e 3a.IIaH Horo MareDr,rana
6 Oepnaeurnr rlreqrae cl6s:larelrnofi ra Aonolsurelruoft

Jll4reparypu; llpopa6orra lenqufi ;
CauocrosterbHoe u3)rureHrze 3aAaHHofo Marepr,rana

7 Yrnenogrr r4 rzx poJrb B
gnreprerr4rrecKoM o6ueue
KJIETOK.

rlrerrae o6sgatenrHoft r,r Aonolnurelrgofi
Jrprreparypnr; llpopa6orra lerqufi ;
Cav gcromeJrbHoe u3yreur.re 3 aAaHHof o Marepr{ana

8 Yrnen oArr 14 Br,rraMr.rHbr r{re{ne o6sgarelrnofi v nononnr.rrenrHoft
nr{reparyprr; llpopa6orr<a nerqzfi ;
CanaQc'roxreJlbHoe l,r3)rreHr{e 3aAaHgoro Mutepvggra

9 Jlunu4rr r4 rzx poJrb B

ouepreruqecrona o6ueue
KnroToK.

Hreque o6ggarelruoft u 4ononnrareltsoft
Jrr,rreparyprr; llpopa6orra nerqufi ;

Canr$ cro rteJrbHoe rl3yireHr4e 3 anaHuoro Mareor4ana
10 JIunra4rr Hrerlue o6.f,garemHoft ra Aonolnzrelruoft

nrarefarypu; Ilpopa6orxa lerqrafi ;
Caudc'ro sreJrbHoe rr3yqeHr,re 3a.uaHHoro Mr a

11 O6rrren aMr.rHOKr4cJrOT r{ rluKn
MOIIEBHHbI.

9te{ue c'6sgareflrsofi ra Aouoluzrenruofi
rnrepar:yplr; llpopa6oma ner<quft ;
Carra g cro rr:eJrbHoe r.r3f{eHl,Ie 3 aAaHHoro MareppraJra

I2 Jlunra4rr u o6rueH

AMI,IFIOKI4CJIOT

Hreuyre cr6sgarelrnofi z 4ouonnzrelrsofi
nllrepa.ryprr; Ilpopa6orxa lerurzff ;
CaN,rocro.sreJrbHoe r{3yqeHrle 3a.rlaHuoro Marenr,Tzura

13 Ifurcl Kpe6ca, .qbrxareJrbHat
rlerrb, r,rHTerpallr4t
nera6onzgnaa.

Hrenue o,6.f,saremuofi u Aonolunrelrnoft
nrreparypH; Ilpopa6or:ra lerqvfi ;

Cauq cro;rreJrbHo e r{3freHrre 3aAaHHof o Marepr4aJra
t4 L{uxl Kpe6ca, AbrxareJrbHat

uerrb, r4HTefpaql,I{

uera6olugrraa

rlreH,pre o6gsarerr,Hoft rE Aouoluurelruofi
Jrr4reparypu; Ilpopa6orxa lexqzft ;
C auoc:rosreJlbHo e r{3} {eHr{e 3aAaHHof o Marepntura

15 Hyuezuonble Kr.rcJrorbr r{

6uocuureg 6elxa.
rlrenue o6ssareruHofi u louoluurenrnoft
nhreparypu; Ilpopa6orxa lerqnft ;
Canaoc'ro:sreJrbHoe H3yqeHlIe 3a,rlaHHofo Marenr{ana

l6 Crpyrryp a HyKJrer.rHoBbrx

Kr4cJror u 6uocuttleg 6elr<a

Llreulae o6.ssarerr,uofi ra AouonHurenrsoft
Jrprreparypu; Ilpopa6orxa nerqufi ;
C au cj cro:are Jrb Ho e r{3 f re H r4e 3 a.qaH H o ro Mareprl aJra

7. IlpomexyroqHafl arrecrarlzs no Ar{cqrrrrJr4He (iruoaylm)

7.1 oqeHoqHble MarepuaJrbl AJII rrpoBeAeHrrg rrlroMexyro.urofi arrecrarluu rro ArrcquflJruge
(uoay.rm)

Bce acnrapaHTbr cAaror KaHAuAarcrufi gKsa\,{eu.

Sxgaueu rpoxoAI,IT n ycruofi (|ropnae, B Br{Ae orBera Ha sK3aMeuaqraoHuufi 6rzner.
oIIeHr4BaHr,re no unrr,r6annruofi rrrKirJre.

Ilft<ana oqenr4B alvrfl. - nsrn6alntHit:r.



8.fruaoxc rrfi uuxn.
9.fmoxoneoleHe3.
10.Xu MbIC BHTAMI{HbI.
I 1.I,Iu (peprraentarlrnnrx pearuuft .

I 2. Knaccdfr u: Karfprs. 6erucos.
1 3.Knacc{S n:Karrys, r.r HoMeHKJT arypa xr{prrbrx HCITCT.

qecKar ponb.

ocrrpaHcKpr4rrrlr{oHHbre rpeBparqenras PHK.

rrrdpoBlruorpaAHoft

I 4. Knaccd(f u; Kar\Lrfl. r.r HoMeHKrr arrypa
I 5 . Knacc4 S a;,Kar\vs. r{ HoMeHKJT arypa
1 6.KnaccraS vrKar\vs' HoMeHKnaryp a Bvrravtzr
1 7.Kosns4na-A. Xrarvru.{ecKoe crpoeHr{e n
I S.Jlunu4pr 6uonoru.recrux lrelr6pan.
I 9.MarpraprHl,rff cnnr:es PHK : TparrcKpr4nrl[s
2O.MexaHr,rsusr 4eft crBr4fl ropMoHoB.
2l.Monocaxapr.rAbr.

JII,IIIU,IIOB.

22.HA['u HA[(D 3aB]rclrMbre AerrrAporerrasu. ]

23.Oxuctfi,areJrbHoe 4erap6orcraluponaHue
lhapynar4erlrAporeHrnnrrft xounlexc.
24.Onurooaxapr.rAbr.
25.OcrrosHrre frrlore3bl MexaHI{3MoB conpiNerrua v (poc(fopunupoBaur4rr.

$oc$opranupoBaHr4e B Abrxarenbnoft qenu.
26.OcHoeuble npeAcraBJreHlz.f, o MexaHr{3Nre (peprueniralr,rBHoro KaraJrr,r3a.
2T.ocnosubre nyrr.r BbrBoAa aurraouufisoro a3ora r,r3 opraHu3Ma xr4BorHbrx.
2 8. Oosonllbre nyrr.r pacr:m,ILa aMr,rHoxr,rcJror: n opf aur.r3Me.
29. OcuonHbre craAnlr KJreroqHoro .rlbrxaHprfl .

30.Ocnonubre eranbr 6uocunresa 6emra.
3 I . Ocuonlrbre) gralbr rJrr4KoJrn3a.

3 2. Ocnon4bre grarrbr oKlrcJreHr,rf, xl{pHbx .Kr.rcJrqr.

33.fleur:oso(f oc(f arnsrft uyrr rpeBpaT\eHlrx yrqeno2lon.
34.flenruasr. flenrraAHatr cBs3b.
3 5 . flepnra.r :aafi. u BTopr4 rrHas crpyKTyp a 6e.nxa.
36.rlepearrar{Hr.rpoBaHrze. Ero MexaHr{3Mbr u 6uorloruarecKoe 3HaqeHr4e.
3 7 .llo tu c ax all r.rAbr.

3 8 . llypranoBbre r{ m.rpr4Mr{Ar.rHoBbre o cHoBaHrrfl . fIyr.neosn4u. Hyxreorr{Abr.
39.PerynmopHbre $epnreHru. I,Iro(fepueHrbr. 

l

4O:Perynrqux 6uocuyresa 6errca. fnnore:ra )l(aro6a n Moso.
4l.Pennnxaqur [HK.
42.PHK - purdonyxJrer4HoBbre KlrcJrorbr, r{x crpyl(rypa u (fynxqulr.
4 3 . Cuures KpaxMaJra H rJrr4KoreHa. Perynxqux.
44. Crpoeurre HyKJreHHoBbrx Kr4cJror.
45. Crpyrlypa,{HK (rvro4enr .{.Yo:rcoua rz: O. Idprarca).

4 6. Tpancnopr BerrlecrB H r.roHoB rrepe3 6uonorrapecrr:ue ueu6p aubr.
4T,TperuuHarr crpyKrypa 6elxa.
48.Yrneeolbt, ux 6uororu.recKas ponb. KlaccHSnxitur,rff .

49.Ypanueuue Muxasluca-MeHreH r4 ero upeoQpasoBaHr{e.

KI'ICJIOTbI.

Orrzcnurelrlroe



5 0, (Dusprxo-xr,rMr4qecKue cnofi crsa Bolbr.
5 1 . <DnasuHorrsre Seprr,reHTbr.
5 2.Xapaxrepracrlr Ka rlerr n epeHoca oneKlpoHon (ruxarensuaa qenr).
53.Xun'ru'IecKarI [pupo4a SeprraeuroB, ]rx $yHxqnonalbHbre rpyflnu.llpzpoAa aKTrrBHoro rIeHTpa.
54.L]rarn rpur,cap6ouoBbrx Kr.rcJror.
55. t{erneprr{rrHafl crpyKrypa 6elxa.
5 6.3neprern{ecKafl xapaKrepllcrl{Ka aepo6uofi ]n auaepo6nofi Sag yilreBoAuoro o6uena.
57.3uepreruuecruft 6w:anc oKr{cJreur4f xr,rpHblx Kr..rcJror.
58.3ueprqru.recxzft 6anauc oKvcrenr,rfl yHreBoAoB 

:

8. Yqe6uo-MeroAurrecKoe Ir IlH$opuaqlcoHHoe o6ecue.resue ArrcrIHtrJruHbr (uo4y;rn)
8.1 Ourosuas Jrrrreparypa
1. Helrcon, l]. Ocuonnr 6uoxlEurzz Jlenzu4rxega : y.re6Hoe noco6rze : e 3 ToMax / [. HenrcoH, M.
Kor<c ; noA lleAaxqueft A. A. BorAauoBa r{ C. H. Koqerxosa ; repeBoA c anrlzftcxoro T. lI.
Mocorosofi [u ap.].- 3-e r{3A.- Mocxsa : illa6oparopufl3Halkrir:t6" r.]. - Tou 1 :
rvrvwvJruD\rn Ln /)\P.1, 1434. 

- 
lvlooKBa : ulaoopaTopufl.3HAHpItr, [0. r.l. _ Tou 1 : ocuonu

6uoxrErvruu, crpoeHr{e }r KaraJrrr3 
- 2017" 

-)7491ererrpouuufr. ll Jlaurelerrpouuufr. ll Jlaur : sJreKrpguuo-6u5nzoreqHafl
https ://e.lanbook.com/book/ 1 03 034 (rcra o6piueuur : 22.A3 .202

cr{creMa. URL:

aBTop[3. rroJr]roBarenefi .
fiuenur: 22.A3.2022), ,- Pexral,r Aocryna: ;.iln

8.2 [ouo.tHvreJrbHafl Jrrrreparypa :

8.3 llnrepHer.-pecypcbr:
pubmed.gov
sciencedirect.com
http://elibra ry.ru/
http ://www.rcsb. org/pdb/home/home.do
http ://diss.rsl. rul 6ra6nn oreKa 4zccepraqzfi
http : //www. actan aturae. nr/ Nypllan Acta Nature

l- Helrcou, ll. Ocuonrr 6uoxuuuz Jleuuu4Nepa : 1^re6noe noco6ue : n 3 rouax / [. Henrcon, M.
Koxc ; noA peAaKrluefi A. A. Bor4anoBa r.r C. H, Ko.{erxoea ; nepeBoA c auuuficxoro T. fI.
Mocoroeoft [u ap.].- 3-e I{34. - Mocxna : Jla6oparcputsyauuit, t6. ;.].- Tou 2 : Euosueprerr{Ka
u ruera6onll3M -- 2017 . - 691 c. - ISBlrl 978rj-00i01-545-1. -- t"nrt : oxeKrpoH u;rn illarrl:
sneKrpoHHo-6u6lzoretlHa.s clzcreMa. URL,: https:lle.lanbook.com/UooiVt OgOl: (4ara
o6par{eunx:22.03.2022). 

- Pexrau rocryrra: A.rrs arBropr.{3. rroJrb3oBarerefi.
2. Bon4rrpen A.A. Bzolrena6paHoJlofus: y.re6. noco6ue-l A,A. Eor4rrpen, E.IrI. Kgftsxpxfiueu, B.A.
I'Irrcxa. -LIsr,.2-e,ucnp.I,I Aor. - Kpacuorpcx: Cu6rrpcxufi (fe4epa-trlrlrm yu-r,200g. - 1g6 c. ISBN
978-5-7638-1241-1 http://znanium.conlbsrgkrgalf.php?book{asla6 (nara o6pa,q."r",
22.03.2022). - PeNurra Aocryna: ro rro.4rrrzoKe.
3. Kaccrarraepuc, JI. Klerxu no Jltrouuy I II. K'ccuuepnc ; n:epeBoA c aHrnuficxoro 14. B.
Onrznnowrqa. -- 3-e vrl. - Mocrsa : Jla6oparo ltun zuanuir,20Ig. _ 105t " 

_ iSBi gisJ
00101-587-1. 

-'Terccr : DneKrponn;;rft ll JIaHr : .,o"otporr*ro-6n6rzoreqHiur crrcreMa. - URLI
https://e.lanbook.com/book/103028 (tara o6paqeuux: 

-22.03.2022). 

- 
pexuu Aocryrra: rnn

aBToprr3. uoll,gonareleft .

9. repe.reur uu{opuaqrroHHbrx rexuO.nornii, HcrroJrb3yeMbrx npII
o6paronareJrr,Horo rrpoqecca rro Ar{cqunJrrrHe :

Jlro6oe IIo ans AeMoucrpaqr4r{ rrpe3eHra\uir,lcosAauHrx s Microsoft power
I4HrepHer u npocMorpa u"l"orut.pr-o".
flnar$ opna a IJrs. sJreKrpoHHoro o6yrenu.a ldicro soft 'Ieams.

ocyII{ecTBJreHrrr.r

Point, BbrxoAa B



10. TexunqecKue cpeAcrBa LI MarepuaJrbHo-TexHnrrecKoe obecneqeuue AlrcufirrJrqubr
Myllrnueryaimas yre6uar ayrzrropt4fl rm npoBetlelvrfl, gausrui,t neKrrzoHHoro nrlra ocHarrleH€l
cJIeAyroIIIIdMu rexHr.IqecKrlMrl cpeAcrBaMra obyueH.ax u o6opy4oBaHneM: yue6uax ue6elt, AocK4
ayALtropHat, MyJrbrl'IMeAr'Ifinoe [poeKIIHoHHoe u aKycrr,rqecKoe o6opy4oBaHr{e, uepcoualrurrfi
KOM[brOTep.

Mylrruuegu;ftuax yre6uaa ayAl{Toplzf, Anr trpotseAenlrr sanxtuft ceMuHapcKoro rr,rfla ocuarrleHa
cJIeAyroUI{MH TexHI{qecKI{MI{ cpeAcrBaMll o6yuenur a o6opyAoBaHr,reM: yve6nax nae6erm, Aocl@
ayAl{TopHatr, MyJlbrl4tr,teAnftHoe npoeKlll,IoHrloe u aKycrr,rqecKoe o6opy4orun"a, nepcouanruufi
KOMnbroTep

11. Cpe4clna
orpaHr.rqeHHbrMrr

aAanrarlnu llpeuoAaBaHuq Ar{cqu[JrrrHbr K norpeouocrn*r Jruq c
B03MO)I(HOCTqMU

B clyuae ueo6xo4uluocrll, o6yvaroqzMrc.f, Id3 rrr4rcra Jrr4rl c orpaHVqeHHbrMH Bo3MoxHocrsMu
3AopoBbt (nc) :axueunro o6yuaroqerocx) Moqyr [peAJrafarbcr oAHH r{3 cneAyroqrrx Bapr{aHToB
Boc[pHtITI4x au$oprraaql{u c yqeroM I4x llHArrBrrAyaJrbgbrx ucraxo@rz3LrqecK[x oco6eHsoctaft, u aotqllcne c [pt4r\,{eHeHaeM SneKTpoHHOrO O6yueHvrg, t4 ArrCa'aHur,roHHbrx rexnolorufi:
- Anfl JIIIU o HapyureHpltMl4 3peHI,Is: B neqafrHoii (foprr,re yBenriqeHHuv urpra$ToM; B Qopnae
3JIeKrpoHHoro AoKyMeHra; B Qopue aygkrohaft\a (nepenog yve6urrx MarepvaJron n ay4rao$opuar);
r4H Ar4Bu Ay NrbHbre 3 aAaH r.rr 14 Ko H CyJrbTarIUt u.
- rnfl nI'Iq c HapyilreHl{f,MH cJlyxa: B rleqarr{oft (popme; n $opue eJreKrpoHHoro AoK}MeHTa;
uH nuwr Iy aJrb Hbre 3 aAaH r{r r.r KoH cynbTarlr4r.r.
- ArIs nI'Iq c Hapy[reHI4{MH orlopHo-AB][rrareJrbHofo anlapara: B rreqarHofi Sopnae; n Sopnae
sneKTpoHHoro AoKyMeHTa; B Sopue ayaraoQaft4a; Lnr$nqvrAyanbHbre 3aftalufllr KoHcyJrbr ar\ukr.

.

12. MeroguqecKl{e peKoMeHAaIIrrH o6yuarorqlrMcif, rro BbrrroJrHeHnrc caMocroqrelrHofi
pa6oru

,{lx nr'ruonHeHll.fl caMocrotremuclfi pa6oru peKoMeuryercr r.rcrroJrr*oBarb coBpeMeHgbre
I'IcroqHI4KI{ zH{opuaqzu, TaKIde KaK coBpeMeHHbre yue6uur<r.r, yKa3aHHbre B crrlrcKe
peKoMeHAonanuoft nl'ITeparypbl, LI HaAexHbIe laHTeprrer-r{crorrHuxz. llpu Bo3Hr4KHoBeHr,rrr BorrpocoB
neo6xo4ulro 06parurscfl 3a KoHoyJrnraquefi K rrpenoAaBareJrro.

Calrocro.sreJrbHaf, pa6ora BKJrroqaer npopa6orxy nexqnfi, rrreHr4e o6sgarelruofi vr
Ao[oJIHLITelrnofi nl{Teparypbl, BbITIoJIHe]rue Kor{Tpolruofi pa6o6r, ,roo.orounu ; 

";;;.; "$oprrae ycrHofo co6eceAon aHas..

IIpu npopudomxe nexquil peKoMelrAyercfl o6parurrcs K KoHcrreKraM neKur,roHHoro
Marepr4aJra (xpa:rxo, cxeMarr,rqHo, rrocJle{roBareJlbHo sa$r,rxczpoBagHbrM ocHoBHhrM rroJroxeHIrrM,
BbIBoAaM, SopnaynupoBKaM, o6o6rqenprtlla), uponellr.rrb r.rcloJrb3oBaHnbre B neKrlarr repMr4Hbr rI
rloH.url4fl c noMolrlblo cnonapefi, clpaBorlHtaKoB c rlblrr[cbrBaHl{eM TOJIKoBaHTIfi n rerpa4r.

Cne4yer o6osHa'{urb Bonpocbl, TepMr.IHbr, Marepr4ilJr, x<lroprrft 
"urruruu"t 

rpyAHocrr4,
troMerr.rrb r,r norrbrraracs :Hafitn orBer B pe.KoMeH.4yerraoii nrar€pilrlpg;

Eclu canocrorreJrbHo He yAaercs Frruo6patrrrr" u,urap"zure, Heo6xoAr,rMo c$opuylnpoBarb
Borlpoc 14 3ararb nperloAaBareJlro Ha xoHcynlr:a4vw\ Ha [paKTr.rqecKoM 3ag.srr.r[.

rrpu qmeHuu o1nsamenouoil u dbnoanumentnoil numepdmypbt peKoMerrAyerct
cMbIcJIoBoe qTeHI4e, aHHoTI'IpoBaHVe v KoHc[eKTupoBa.HI{e. llpu anuorkrpoBaHnkr peKoMeHAyeTct
orMerI'ITb re rr4e}I, tIoJIoxeHrIg, Koropble Moryr 6urr ugrIoJIb3oBaHbI n co6crseHuola
AI'IccepraIII4oFIHoM I4ccJIeAoBaHIau. llpu KoHcneKT'I,IpoBaHLII{ - onpeAeJrr.rrb qeJrb, o3HaKoMrrrbcr c
TIoJIHbIM TeKcroM r{croqHl4Ka, onpe.{eJrr{Tb ero noruqecKyro crpyKT)tpy, :a(fzrcupoBarb ocHoBHoe
conepxaHl4e crpyKTypHbIX KoMrIoHeHTorl; TaKx:e pexorraeu4yerca lpunclaponarr co6crneHHr,re
BOnpOCbI, CyXIeHI'It, yMO3aKnIOqeHut no C;O.II,epXaHIIIO KOHCneKTupyeMOrO I4CTOrrHI4Ka.

Kporrae o6sgarelrnofi Ia AonoJIHLITeJrbHofi nureparypbr, onpeAelenuofi aBTopaMr{ pa6ouefi
[porpaMMbl' peKoMeHAyerct caMocrotrelrHuft rIoI{cK 14 npopa6orrca AorroJrHr,rreJrbHbx



I{croqH}IKoB, B ToM rrucre aHaJIIlITI,IqeoKoro ] xaparctepa (nayuutre crarbvre Ar{cceprallr4onHbleraccre4onauur); 
l

uccne4onaur.rr); ] _

TaxNe peKoMeHAyercfl cocraBztr uepe$enb oclroBHbrx rroHflrr.rfi u repuzn on (znoccapuit)i vt
npoaHaJlllsHpoBarb Irx c I4crIOJIb3oBaHI4ena crionapefi (rolxonbfe, cJroBapr,r r{HocrpaH'brx cJroB,
gHIII{KJIorIeIuqecKHe cJIoBapI,I, orpacneBbre cropapr4 r{ Ap.), HayqHbrx rpyAoB (crar:efi, naonorpa(pufi,
Al{cceprallufi), n pe3yJrbrane sero AoJrxHbr 6u4u oro6pauu oilpe,qeneHvx, n uanr6olgnefi ci.ii.""
orparl<apqr{ e [pr{3 H axlr paccM E[Tpr.rBaeMbnx_ .{n qenufi .

' .IIp.u' nodeomooKe K axsaneny percor'f,reH4yercx aKTyaJrr,r3au\rfl ,1 aHaJrr{3 coAepxaHr.Is
Marepl'IaJra JIeKrIpIoHHbx I4 [paKTuqecKl{x safirrraft; trreHr,re oossarertHoft u Aonoluurenruofi
JII'ITeparypbI; caMocro.srelrHuii IIo]IcK IarrQoprrlalll4l4 no orAeJrLHbrM BonpocaM c r4crroJrb3oBarrr4eM
pasnuvHrx BI{,{oB UoTOqHI,IKOB. ]


