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1. leaun u 3axa4mn y4eOHOM JUCHUNIMHBI

Llenpro  IMCHUINIMHBI
(GYHKIIMOHAJIBLHOTO 3HAYEHUS BEIIECTB, COCTABIIAIONIMX XUBOW OPraHHM3M, a TaK)K€ U3MEHEHHE JTHUX

ABJIICTCA

H3y4YeHue

XHMHUYECCKOI'0

BEIL[ECTB B MPOIECCE )KU3HEAEATEIbHOCTH OPraHU3MOB.
B 3agaun nanHOTO Kypca BXOJIUT:

— chopMUpOBAaTh TEOPETHUYECKHWE 3HAHUS B 001acTh OWOJIOTHMYECKON XUMHUH,

0COOEHHOCTH, OMOOPTaHUYECKUX COCTMHCHUI;

- AaThb 3HAaHHUA 110 XUMHWYCCKOMY COCTAaBY JKUBBIX OPTaHU3MOB U XUMHUYCCKUX ITPOLUCCCOB,

JICKAIIUX B OCHOBEC UX XU3HCACATCIbHOCTH,

— BbIpa0OTaTh yMEHMsI /JI1 YCHEIIHOTO YCBOEHHUS KYypCOB TEXHOJIOTMHM IPOJYKTOB

cocCTaBa

KHUBBIX

MMUTAaHUS, TCXHOXHUMHYCCKOI'O KOHTPOJIA, O6H.[CI>1 MI/IKpO6I/IOJ'IOFI/II/I n MI/IKpO6I/IOJ'IOFI/II/I;
— HAay4YUTb TCXHUKC ITPOBCACHU A OHMOXMMHUYCCKOTO aHajim3a,

— IPUBUTH HABBIKH SKCIIEPUMEHTAILHOM pabOThl, 3aKPENUTh U YIIIYOUTh Ha NMPAKTUKE

MMOJIYYCHHBIC TCOPCTUUCCKUEC 3HAHMA,

— CII0COOCTBOBATH Pa3BUTHIO OIIbITa CaMOCTOSITEILHOMN Hay‘IHO'I/ICCJIC,HOBaTeHBCKOI;'I

paboThl, HAaBBIKOB HAOIIOACHUS, 0000IIEHHS 1 00paOOTKM IKCIIEPUMEHTAIBHBIX TAaHHBIX;

— HAY4YUTb ITOJIb30BAHHUIO crnernuaibHOM OHMOXMMHUYECKOMH HHTCp&TypOﬁ.

2. TpeGoBaHus K pe3yJbTaTaM OCBOEHHUSI U CHHIJIHHbI

[Iporiecc wm3ydeHus AUCHUILIMHBI HampaBieH Ha QopMHUpoBaHUE OOIIepPodhecCHOHATEHON

KOMIICTCHIIUN

- crocooen INPUMCHATbL OCHOBHBIC 3aKOHBI U MCTO/IbI HUCCIIEIOBAHUIN €CTECTBEHHBIX HayK

JUTSL peleHus 3a1a4 npodeccuonanboi aesrenbroctu (OITK-2).

[Tnanupyemble pe3yiabTaThl

Tabnuma — [Tnanupyemblie pe3ynbTaThl 00yUYeHUs IO JUCITUTIIMHE, COOTHECEHHBIE C YCTaHOBIECHHBIMHU

o0y4eHMs TpU M3YYEHUU JUCHMIUIMHBI,
IUTAHUPYEMBIMH pe3yJIbTaTaMu OCBOEHUsI 00pa30BaTeNbHOM MpOorpamMmbl, IPECTABIEHBI B TAOJIHULIE.

B ITpOTrpamMme 6aKanaBpHaTa HHAUWKATOpAaMH JOCTUKCHUSL KOMIETEHIINN

COOTHCCCHHLIC C

Kox n HauMeHoBaHue .
Kon I[Inanupyemblii pe3yabrar Kon
HaunmeHnoBanue MHAMKATOpPA
KOMIIETEH o0yueHust moKaszaTeJst
KOMITETEH I I JAOCTHIKEHUS
1470 10 JUCIHUIUTHHE 0CBOEHMSI
3HaTh:
W[T-Lonk-2: 3naer — xumuyeckuii cocraB xkuBbix | 3(OIK-2)1
OCHOBHBIE 3aKOHBI OpTaHH3MOB;
b
CCTCCTBCHHOHAYTHBIX | _  crpoenue u cBoiicTBa Oenkos, | 3(OIIK-2)2
AUCTHATLIINH, HYKJIEWHOBBIX KHCIIOT, JIMIUI0B U
CBSI3aHHBIE C YITIEBOJIOB;
b
Crioco6er npodeccHoHabHOM — BHUTAMHHBI U UX 3HAYCHHUC; 3(0IIK-2)3
ACATCILHOCTRIO. — 3HaueHue u cpolictea | 3(OIIK-2)4
MIPUMEHSTD (epMEHTOB:
ocHoBHbie 3axkons | V/1-20mk-2: Biazeer p ) 3OIK-2)5
1 METOBI HABBIKAMH —  OCHOBHBIE 36aI<0H0MepHocm ( -2)
N [POTEKAHUS HOXHMHYECKUX
OIK-2 HCCIeN0BaHul TIPUMCEHCHM P
: eCTECTBERHEIX OCHOBHBIX 3aKOHOB Hponeccos B KHBBIX
HayK U1t €CTECTBEHHOHAyYHBIX | OPraHU3Max,
JUCUHIUIAH — (orocunres; 3(OIIK-2)6
pelenus 3a1au )
CBSI3AHHBIC B — TIPOIECCHI AUCCUMHIIINN; 3(OIIK-2)7
npoecconaLi (bepMeHTaTHBHBIE 3(0IIK-2)8
OH JIeATENBHOCTH npodeccHoHaNbHOI P .
JeSITeTbHOCTH. MIpeBpaIeHHs YTIIEBOIOB;
VL3 . Vueer — o0OmMeH a3oTa; 3(OIIK-2)9
~O0I1K-2.
0 —  B3aMMOCBS3b nponeccos | 3(OMK-2)10
IIPUMEHATH OCHOBHBIC
SAKOHLI oOMeHa BEeIIeCTB B OPraHu3Me;
— crpoeHue, cocraB, poub | 3(ONK-2)11
€CTECTBEHHOHAYYHBIX N L
MBILICYHON, COCOUHHUTEIBHOU H
JMCLUILIHH, .
JKUPOBO# TKAHU B OPTaHU3ME;

CHUCTEM,




Kon
KOMIIETEeH
oauun

HaumenoBanue
KOMIIETEH I

Konx u HammMeHoBaHHe
HHIMKATOpPA
JOCTHKEHHS

IInanupyemslii pe3yabTat
o0y4eHust
10 AMCHMILIHHE

Kon
noKasareJs
0CBOEHHS

CBSI3aHHBIC B
po¢eCCHOHATBHOM
JEeATEeIbHOCTH.

— OHMOXHUMHYECKHE
YUYCHHS O IUTAHUH;
—  MUIIEBYIO IEHHOCTh ChIPbS;

—  OHOXMMMYECKHE H3MEHEHUS
OE/IKOB, JIMIHMIOB, BUTAMHUHOB B
X0J1e TEXHOJIOTHYECKUX
MIPOIIECCOB.

OCHOBBI

3(OMK-2)12

3(OMK-2)13
3(OMK-2)14

Ymern:

— TPUMEHATh MIOJTy4eHHBIE
3HAHMS npu W3y4YCHUH
CHeUUaIbHBIX JTUCLUUILUIMH M IIpU
MOCJIEAYIOLENH CaMOCTOSTENbHOMN
paboTe Ha MPOHU3BOJICTBE;

— TIPOBOJHTH HE0OX0onMBbIe
OMOXMMHUYECKHE  HCCIEIOBaHMS
MPOJIYKTOB IUTaHMUS;

— HCHOJB30BATh PE3yIbTaTHI
OMOXHUMMYECKHX I/ICCJ'IG}IOB&HI/Iﬁ
JUIA  ONpeAeTeHUs XUMUYECKOTO
cocTaBa CBIPbs, MCIHOIb3yEMOTrO
NpA  TPOM3BOJCTBE MPOTYKTOB
UTAHUS,

— TIPOBOJWTH OIEHKY KadecTBa
CBIPbS W TOTOBOH NPOAYKIMH MO
OMOXMMHUYECKIM TTOKA3aTeNIsIM;

— TIPUMEHATh MIOJTy4CHHBIE
3HaHMS JUIA  DAlMOHAIBHOTO H
6e30TX0AHOTO UCIIOIb30BAHMS
CBIPBS, €r0 XpaHEHHs, CO3JaHHe
MMPOTPECCUBHBIX TEXHOJOTUICCKUX
CXEeM ero nepepadoTKu;

— OLCHUBATH BO3MOXXHOCTb
3arps3HEHUs] OKPYXKAIOMIEH cpenpl
BpEIHBIMU 0TXOJIaMH
MIPOM3BOJICTBA.

Y(OIK-2)1

Y(OIIK-2)2

Y(OIIK-2)3

Y(OIIK-2)4

Y(OIIK-2)5

Y(OIIK-2)6

Baangern:

— HaBBIKAMH PAOOTHI C EAKHMU
BEIECTBAMH H JIPYTAMHU
XAMUYECKUMH COEIMHEHHUSIMH;

— HaBBIKAMHU MIPOBEICHUS
OMOXMMHMYECKUX MCCICAOBAHUIL;

—  HaBBIKAMH COCTaBJIEHUS
oTYeTa O MPOJIeNIaHHOM pabdoTe.

B(OIK-2)1

B(OIK-2)2

B(OIIK-2)3

3 MecTo AMCUUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

VYuebHas gucrurinHa «BHOXUMUS» SIBISETCS TUCHUTUIMHON 00S3aTENHHOM YaCTH B CTPYKTYpE

00pa3oBaTeNbHON MPOTrPAMMBI.

HpI/I N3YUCHUH OUCHUILIWHBL «broxumusy HCIIOJIB3YIOTCA 3HAHHA IO TaKUM AJUCIHUILIMHAM,

KakK:

- OcHoBbI 0011eH U HEOpPraHW4YecKoW XMMHU (CTPOCHHME BElIecTBa, XMMHUYECKas CBS3b,

SJICKTPOJIUTHYCCKAA ,[[I/ICCOI_II/IaLII/IH);

— AHanuTtryeckass XUMHUS H (1)I/I3I/IKO-XI/IMI/I'—ICCKI/IC METOJBI aHalInu3a (KOHHGHTpaI_[I/ISI
pacTBOpOB, METOJAbI KOJIMYCCTBCHHOTO MW KAaUYCCTBCHHOI'O aHalu3a, (pI/ISI/IKO-XI/IMI/I‘ICCKI/Ie MECTOABL

aHajam3a);

- Opranunueckas

XUMMUA

(xapakTepucTuka

BaKHEUIIINX

KJ1aCCOB

OpraHUYECKUX



COCTMHEHHH);

— MaremMaTrka (METObI MATEMATHUYECKOW CTATUCTHUKH ).

3HaHUs, YMEHUS M HaBBIKH, NMPUOOPETEHHBIC OOYUYAIOMIMMUCS TPU OCBOCHUH IMCUUILUINHBI
«buoxumusi»y, OynyT HWCHOJIB30BAHBI TPU W3YYCHHH JUCIMIUIMH: «YTIPaBJICHWE KadeCTBOM Ha
MNpEaAIpUATUAX HHH.[CBOfI IMPOMBIINIJIICHHOCTH Y, «HI/IH_IGBEUI XUMUSA», «MCTOHBI HUCCIICO0BaHUA xne6a,
KOH/IUTEPCKUX U MaKapOHHBIX U3JeNni», «KOHTPOIIb IPOU3BOJICTBA U KayecTBa XJieOa, KOHIUTEPCKUX
U MaKapOHHBIX HSHGHHﬁ)), ((HI/IH_IGBEUI MI/IKpO6I/IOJ'IOI‘I/I$I», a TaKXKe H€O6XO[[I/IMBI AT IIPOXOKACHUA

TEXHOJIOTHYECKON IPpaKTHUKH, JJIA TOATOTOBKH BBIHYCKHOﬁ KBaHH(l)HKaHHOHHOfI pa6OTBI.

4. Conep:xkaHue QU CHUTITHHBI
4.1 Temamuueckuii n1aH OUCUUNTUHDL

KonraktHas pabota
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Paszgen 1. Ctatnueckasi OMOXUMHUSA 59 38 | 16 - 22 21 Tecr
Tema 1: XuMHYECKHI COCTaB JKMBBIX Ompoc,
OpraHu3MOB BBITOTHCH
He u
3alura
nabopatop
HOU
11 4 2 - 2 7 paboTsI
Tema 2: OOmas XapakTepUCTUKa H Ompoc,
OMOJIOTHYECKasi POJb OCHOBHBIX TPYIII BBITOJTHEH
Hue u
BEILIECTB, COJEPXKAIIUXCA B JKUBBIX sammTa
OpraHu3max naGopatop
HOU
48 34 14 - 20 14 paboTsl
Pazgen 2. JImHamuueckasi ]| Tect
(pyHKIHMOHAJIbHAsi OMOXMMHSA 49 26 | 16 - 10 23
Tema 3: OOMEH BEIIECTB ¥ SHEPTUN Ompoc,
BBITIOJTHEH
He u
3aiuTra
naboparop
HOU
paboTsl,
BBIIIOJIHCH
ue
IpaKTu4ec
KUX
30 20 10 - 10 10 3a7aHUI
Tema 4: @yHKIIMOHATBHAS OHOXMMUS 11 4 4 - - 7 Omnpoc
Tema 5: buonoruueckas IEHHOCTb Ompoc
ITUIIEBOTO CBIPHS 8 2 2 - - 6
DK3aMeH 36 +
Bcero | 144 64 32 - 32 44




4.2 Cooepicanue oucuyuniunl

Pa3nea 1. Cratuyeckasi Ouoxummus

Tema 1. XuMHuuyecKkuii cOCTAB )KUBBIX OPraHU3MOB

Jlexyus

[IpenmMer u 3amaun Kypca OHMOJOTHYECKONH XUMUU. BHOXUMUS — HayKa O XUMUYECKOM COCTaBe
JKUBOM MaTepuu U XUMHUYECKUX IIpOLEccax, JEKAIUX B OCHOBE )KM3HEHHBIX sBJIEHUI. buoxumus kak
yacTb OHMOJIOTMM — KOMIUIEKCAa HayK, HM3ydYalolluX XUBYIO Mpupoxy. PabOouue HampaBieHus B
ouoxumun. O6mas onoxumus. CtaTuyeckasi, JTMHaAMUYEcKast U (pyHKIIMOHAIbHAS OUOXUMHUSL.

XHUMHUYECKUE FJIEMEHTBI, BXOAAIIME B COCTaB KUBbIX opraHu3moB. Opranorensl. CTpoeHue,
COCTaB KJIETKH, KaK CTPYKTYPHOH €/IMHULIbI )KUBOTO

OcHogHble nouwsamusi memvl: OUONOTHYECKas XUMHS, cTaTUdyeckas OMOXMMHMS, JUHAMHYECKAs
Oouoxumusi, (GyHKIHOHAJIbHAsE OWOXUMHMS, OPraHOTEHbI, KJIETKa, HUTOIUIa3MaTHYecKas MeMOpaHa,
UTOIJIa3Ma C OPraHOMAAMHM, SAJIpO, ODHIAOIUIa3MATUYECKash CeTh, PUOOCOMBI, MHUTOXOHIPHUH H
IUIACTU/IbI, KOMIUIEKC ['0NIbJIKM U TM30COMBI, KIETOUHBIN LIEHTP, KJIETOYHbIE BKIIOUEHUS, OPraHOU/IbI
JIBUYKEHUSI KJIETOK.

Bonpocwl ona camoxonmpona:

1. HazoBute npeaMer u 3a1aun OMOJIOTHYECKON XUMHUU.

2. C KakuMu HayKaMH CBS3aHO Pa3BUTUE OMOJIOTMYECKON XUMUU?

3. Yro sBiAeTcs NpPeAMETOM CTAaTHYECKOW, JUHAMUYECKOH U (yHKUHMOHAJIBHOMN
ouoxumun?

4. Kakue xuMuueckue 3J€MEeHThI BXOJAT B COCTaB JKUBBIX OPraHU3MOB?

S. [lepeuncnure OCHOBHBIE KOMIOHEHTHI KJIETKH.

6. Kakue xuMudeckue BemecTsa BXOAT B COCTaB siipa?

7. Kakne 6noxuMudecKue mpouecchl MpoTeKaT B MUTOXOHIPUSIX ?

8. HazoBute poiib 3HI0MPIIa3MaTHUECKOTO PETUKYIIyMa B KJIeTKe?

9. KakoBa ¢pynkuus pudocom?

10. Onummre CTpoeHNe TU30COM U X (PYHKIIUH.

Jlabopamopusie pabomul
Jlabopamopnas paboma. Benenue B 1a00paToOpHbIN NPakKTUKyM. TexHUKa 0€30MacHOCTH B
OMoXUMHYECKOW 1TabopaTopuu.
Jumepamypa: [1], [2], [4]

Tema 2. O0masi xapakTepucTuka M 0MOI0rMYeCKasi POJIb OCHOBHBIX I'PYINII BeIIECTB,
coJep KAIIUXCH B )KMBbIX OPraHu3Max

Jlexyus

benku. Conep:xaHue B opraHax M TKaHSX JKUBBIX OpraHu3MoB. CTPYKTYphl OEJIKOBBIX MOJIEKYI.
['moGynsipusle U puOprLIsipHbIe O6enKu. PU3NKO-XUMUYECKHe CBOWCTBa OenkoB. PacTBopuMOCTh U
ocaxaeHue OenkoB. AMQOTEpHOCTh M HU303JIEKTpUYEcKass Touka OenkoB. BeicamuBanue u
JIeHaTypalus, pasjielieHue U ouncTtka 6enkoB. Homenknarypa u knaccudukanus 6enxos. IIpocteie n
cinoxHble 6enku. CocTaB v cTpoeHue, OMOJIOTUYECKas POJib.

Jlexyus

Jlununel. OOmIas XapakTepUCTUKA, pOJIb B JKMBBIX opranusmax. Kiaccuduxaius aumnmaos.
[Tpocteie munuael. TpuauiriuiepuHsl (HeUTpaibHble )upbl). ConepkaHue KUpoB B TKaHsx. CocTaB
MPUPOJHBIX KUPOB. DUIUKO-XUMUYECKHE CBOMCTBa *UPOB. Bocka, OCHOBHBIE MPEJCTABUTENN U MX
xapakrepuctuka. Crnoxsele sunuabl.  Dochoaumuasl, OCHOBHBIE MPEACTaBUTEIM U UX
XapaKTepUCTHKA. [ JIMKOIUMKIBI, OCHOBHBIE MPEACTABUTENN U MX XapaKTepHcTHKa. JIMmonmpoTenabl.
Crepounppl. CTepuHBI M CTEPHU/IBI, OCHOBHBIE MPEJCTABUTENN U UX XapaKTEPUCTUKA.

Jlexyus

VYraeBoasl. O0mas xapakTepUCTHKA, pPOJib B )KUBBIX opranu3max. Knaccugukanus yrieBoJoB.
MoHocaxapuabl, cTpoeHHe, OCHOBHbIE NpeactaButenu. Onurocaxapuipl. Jucaxapuisl, OCHOBHbIE
NPEJICTaBUTENIN, HMX cocTaB, crpoeHue. llommcaxapunapl. ['oMomonmcaxapuibl, UX CTPOEHUE U



BaKHEHIINE IpeacTaBUTENN. [ 'eTepononncaxapusl, UX CTPOSHUE U BaKHEUIIINE TPEICTABUTEIH.

Jlexyus

@epmentel. OOmiee monsatHe o (Qepmenrax. IlpocreTnueckue Trpynmbl, KO(EpPMEHTHI.
Mexanusm (epMeHTaTUBHOrO Katayin3a. CBoHCTBa ()epMEHTOB Kak OMOJOIMYECKHX KaTaIu3aTOPOB.
Howmenknarypa u knaccudukanus ¢pepmenToB. Kinaccel hepMeHTOB: OKCHIOPEIYKTa3bl, TpaHCepasbl,
THJIPOIIa3bl, JIMa3bl, U30Mepa3bl, JUrasbl. MIx npeacraButenu u posb B oOMeHe BeriecTB. Jlokanu3zanus
B KUBOU KJIETKE.

Jlexyus

HyxnennoBble kucnotel. CocTaB, 3JIEMEHTapHOE CTPOEHHME M THUIIBI HYKJIEHUHOBBIX KHCIOT.
ITepsuunas crpykrypa JHK u PHK. Bropuunas ctpykrypa JJHK u PHK. Tpetnunas crpykrypa JJHK
u PHK. Hykneonporensst.

Jlexyus

Burtamunpl. O0mas xapakTepUCTHKAa BUTAMHHOB M UX Ouosorndeckas posb. Mcrounuku
BuTaMHUHOB. IIpoBuramunsl. Knaccugukanus ButaMuHOB. Bos1o- 1 )KHpOpacTBOpUMBIE BUTAMMHBI, UX
Oouonoruueckas poisib. IlorpeOHOCT, B BUTaMuHax. BuTaMuHbBI B TKaHSX JKUBOTHBIX M PACTEHMM.
BurtamuHonono6HbIe BelecTBa.

Jlexyus

Bonga m muHepanbHble BemectBa. ConepxaHue BOAbI B KUBBIX opraHusmax. [lonsatue o
dopmax CBSI3M BOIBI B TKaHAX, OWojoruyeckas poib BoAbl. ColepkaHWe W pPOJIb MHUHEPAIbHBIX
BELIECTB B JKUBBIX OpraHu3Max. Makpo- © MUKPOIJIEMEHTHI.

OcHnognbie nousimusi memvl: OCIKU, AMUHOKHUCIIOTHI, TIEPBUYHAS CTPYKTypa Oeika, NenTHIHas
CBSI3b, BTOpPMYHAs CTPYKTypa OenKka, o-Coupanb, [B-CTpyKTypa, TpeTU4Has CTPYKTypa Oelika,
rioOymnsipHble Oenku, GUOPHILISIPHBIC OETIKM, YeTBEPTHYHAS CTPYKTYpa OCITKOBOW MOJIEKYJIbI, IIPOCTHIC
Oenku, CIOXHBIE O€JKM, MpOCTeTWYecKas TIpylma, rujaparanust OEIKOBOW — MOJIEKYJIBI,
M303JIEKTpUYEcKasi TOuka Oeka, BbICAIMBAHME OEJKOB, JAeHATypauusi O€NKOB, JUIUABI, MPOCThIE
JUNUAIBI,  TPUALMIATIMLEPHUHBI,  BOCKA,CIOXKHBIE  JUOMIBL,  (oconunuabl,  TIIMKOIUIUIBI,
JUIIONPOTEUIbI, CTEPOUJIBI, CTEPUHBI U CTEPUIBI, MOHOCAXAPUIbI, OJINTOCAXAPUIBI, AUCAXAPUIBI,
MIOJIMCaXapUabl, TOMOIIOJIMCAXapH/IbI, reTepOIOINCAXapHIbI, (bepMeHTHI, KO(EpMEHTHI,
(epMEeHTaTUBHBIN KaTanu3, TepMOJIA0MIBHOCTh (PEPMEHTOB, TEMIIEPATYpPHBIA oNTUMYM, pH-onTuMyMm,
abCoNIIOTHAsT W OTHOCHUTEJbHAs CHEeUU(UYHOCTh (EpMEHTOB, AKTUBUPOBAHME M WHTHOMpPOBaHUE
(bepMEeHTOB, OKCUAOPENYKTa3bl, TpaHchepasbl, TUAPOIa3bl, TUA3bl, K30MEPa3bl, JIUTa3bl, HyKJIEHHOBBIE
KHCIIOTBI, A30TUCTbIE OCHOBAaHMs, NHPUMUIVHOBBIE M IIyPUHOBBIE OCHOBAHUS, HYKJICO3U[BI.
nykieotunsl, JJHK, PHK, tpancnoptasie PHK, pubocomusie PHK, matpuunsie PHK, Bupycusie PHK,
nepsuyHas ctpykrypa JJHK u PHK, npasuia Yapradda, KoMmieMeHTapHOCTb, BTOPUYHAS CTPYKTYpa
JHK n PHK, antukomon, tpernunas crpykrypa JHK u PHK, Hykneocoma, HykneonpoTeuHsl,
BUTAMMHBI, TNPOBUTAMHHBI, BOJO- U IKHUPOPACTBOPUMBbIE BHTAMHUHBI, CYTOYHas MOTPEOHOCTH B
BUTaMUHaX, BUTAMUHOIIO00HBIE BEIIECTBA, MAKPO- U MUKPOIJIEMEHTHI B )KUBBIX OpraHU3Max.

Bonpocv ona camokonmpons:

1. Jaiite ompenenenue OenkaM Kak XMMHYECKMM coeluHeHUusM. OxapakTepusyiTe HX
XUMHUYECKHH COCTaB, MOJIEKYJISIPHYIO Maccy, GopMy MOJIEKYII.

2. JlaliTe XapakTepuUCTUKY aMHHOKHCIOTHOTO cocTaBa OenkoB. Kak kmaccubuuupyroT
AMHHOKHUCIIOTHI B 3aBUCUMOCTH OT CTpoeHus paaukana? KakoBa npupojaa nentuaHoi ca3u B 6enkax?

3. OxapakTepu3yiiTe NepBUUHYIO CTPYKTypy Oenka. [lodemy u3MeHEHHs B NMEPBUYHOI
CTPYKTYpE OTpa’karoTcsi Ha OMOJIOTHYECKUX CBOIMCTBaxX OEIKOB?

4. OxapakTepu3yiiTe BTOPUUYHYIO CTPYKTYypy OenkoB. Uem oTinyaercs o-Coupaib OT -
cTpyKTypbI? KakoBa posb ciabbIx B3aMMOACHCTBHIM B CTAOMIIN3ALMU BTOPUIHON CTPYKTYpPHI?

5. OnumuTe TPETUIHYIO CTPYKTYPY OCIKOBOM MOJIEKYIIb.OXapaKTEpU3yHTe TUTIBI CBSI3EH
B TPETUYHOU CTPYKTYpE.

6. B yem 3akiouaroTcsi 0COOEHHOCTH YETBEPTHUHOM CTPYKTYyphl OenkoB? Kakue cBs3m
peanu3yorcs Mexay cyowbenuHunamu? [lpuBenute mpumepsl O€NIKOB C HU3yUYEHHOM YeTBEPTHUYHOU
CTPYKTYpPOI.

1. Onumure (QU3MKO-XMMUYECKHE CBoiicTBa OenkoB. Yem omiMyaercs Mporece



Ocax/IeHUs OCJIKOB OT JACHATypaluuu?

8. Kakum o0pazom 3apsig OeTKOBOW MOJIEKYJIBI B PacTBOPE 3aBUCHUT OT Tokasarens pH
cpenpl? JlaiiTe onpenenenne MOHATHS «M303JIEKTPUYECKasi TOUKa OEIIKOBY.

9. Kakue npusHaku jiexar B OCHOBE Kiiaccu(uKkauu 0eKkoB?

10. OxapakTepu3yiTe BaKHEHIIUETPYIIIBI OEIKOB.

11. B dem 3akmodaroTcs OCOOCHHOCTH CTPOEHHUS M CBOHCTBa (PEPMEHTOB Kak
OroKaTaanu3aTopoB?

12. YeM OTIauvaroTCst MPOCTHIE U CIOXKHBIE PepMEHTHI?

13. OxapakTepu3yiTe QyHKIIMOHAIbHBIE IEHTPBI B MOJIEKYIIE (PepMEHTA.

14. Kak BIustoT Ha akTUBHOCTbH (DEPMEHTOB TeMIlepaTypa 1 rnokasarens pH cpeabr?

15. OxapakTepu3yite crnenupuIHOCTh ACUCTBUS (PEPMEHTOB, BIUSHHE WHTUOMTOPOB,
MOHOB METAJIJIOB HA aKTUBHOCTh (hepMeHTOB. IIpuBeanTe npumepsl.

16. Kakue mpuHIUMBI JIeKaT B OCHOBE COBPEMEHHOM HOMEHKIJIATYphl U KIacCU(UKALUU
dbepmenToB? HazoBute Kiaccol hepMEHTOB.

17. Uro Ha3bpBaroT BuTaMuHaMu? Kak ux KiaccupuImpyroT?

18. KakoBo 3HayeHre BUTAMUHOB B METa00JIM3ME B )KUBOTO OpraHu3Ma?

19. KakoBo XumMmMuueckoe CTpOEHHE, CYTOYHas IOTPEOHOCTb M OWOJOTHYECKass pPOJb
BUTaMHMHOB, PACTBOPUMBIX B JKUpax?

20. KakoBo XuMmMuUeckoe CTpOEHHE, CYTOYHas IOTPEOHOCTb M OWOJOTHYECKas pPOJb
BUTaMHUHOB, PaCTBOPUMBIX B Bojie?

21. Uro Ha3bBaroT yrieBogamu? Kak ux kiacCupUIMpyOT?

22. KakoBbl GyHKIMH YTTIEBOJOB B )KUBBIX OPraHU3Max?

23. Uem oTiinyaroTcs ajibo3bl OT keTo3? [IpuBeauTe npumepsl.

24, OxapakTepu3yiuTe CTpyKTypy, CTPOEHUE U CBOWCTBA OCHOBHBIX OJIMIOCAXAPHJIOB.

25. OxapakTepu3yiTe CTpyKTypy, CTPOEHUE U CBOWCTBA TOMO- U I'€TE€POIIOJINCAXapUIOB.

26. Jaiite onpeneneHue NOHATUIO « MU, Kak kiaccuuuupyroT aumuis1?

27. OxapakTepu3yiTe CTpYKTypy U pOJIb Pa3TUYHBIX JIUUIO0B B OPraHU3ME.

28. OxapakTepu3yiTe HyKICHMHOBBIE KUCIOTHI U UX (DYHKLIUU B OpraHU3Me.

29. Onumure o0s3arenbHbIE a30TUCThIE (IIYpPUHOBBIE MUPIMHUAMHOBBIE) OCHOBAHHS B

cocraBe JIHK n PHK, ux cnocoGHOCTh K KE€TO-€HOJIBHOI TayTOMEpHH M 00Pa30BaHUHMIO BOJAOPOIHBIX
cBsasen.JlaiiTe onpeeneHre MUHOPHBIM OCHOBAHMSIM.

30. Yo Takoe HyKJIEO3Ubl U HYKJIEOTH IbI? OXapaKTepU3yiNTe MEKHYKICOTHUIHYIO CBS3b.
31. [Tepeuncnure BUIbl pUOOHYKIEUHOBBIX KUCIOT U UX (PYHKIIMH B KJIETKE.

32. Oxapakrepusyiite nepsuunyto crpykrypy JJHK u PHK na npumepe MPHK.

33. Paccmorpute BTOpHMuHyro crpykrypy /JHK, mnepeunciure mnapamerpsl ABOMHON

cnupany. B uem 3akimroyaeTrcs NPUHLMI KOMIUIEMEHTAPHOCTUHM KaK OH PEAM3YETCsl BO BTOPUYHOU
ctpykrype JAHK 1 PHK? Onumure Bropuunyto ctpyktypy PHK na npumepe TPHK.

34. Onumure TPEeTUYHYIO CTPYKTYpY HYKJIEHMHOBBIX KkuciaoT Ha mnpumepe TPHK u
cynepcnepanuzaunn [JHK B cocraBe xpomartunHa. [laliTe omnpeneneHue IMOHATHIO «HYKIEOCOMa.
KaxoBo ee crpoenue?

35. Kak cBsa3anbl Mexay coOoii Oelkd M HYKIEMHOBBIE KHCIOTBI B COCTaBe
HyKJIeonpoTenHoB? KakoBa poJib 6€IKOB B 3THX KOMITJIEKCax?

36. KakoBo coneprxanne ¥ poiib BOJBI B )KUBBIX OpTaHU3Max?

37. OxapakTepu3yiTe coiep>KaHue U POJIb MUHEPAJIbHBIX BEIIECTB B KHUBBIX OPraHU3Max.

38. Kakwue BerecTBa B )KMBBIX OPTraHU3MaxX OTHOCSITCSI K MaKpO- U MUKpOdJIeMeHTam?

Jlabopamoprwvie pabomoi
Jlabopamopnas paboma. KauecTBeHHBIE peaKIIuu Ha OEIKH
Jlabopamopnas paboma. PU3NKO-XUMHUECKHE CBOMCTBA OEIIKOB
Jlabopamopuas paboma. ®epMeHTHI
Jlabopamophas paboma. BuraMuHBI
Jlabopamopnas paboma. Jluniunpl. OnpeneneHrne HaChIIIIEHHOCTH KUPOB
Jlumepamypa: [1], [2], [4]



Pa3znen 2. lunamMudeckass 1 PyHKIMOHAJIbHASE OMOXMMUS

Tema 3. O0MeH BeliecTB M JHEPIrUU

Jlexyust

[Iponeccst auccumummsiuumu. OCHOBBI XMMHUYECKOW TEpMOJAMHAMUKHU. Pacmaj BemiectB B
npouecce merabonusma. [Ipoueccrl pacmana u 3HepreTuyeckuil oOMeH. DHepreTrdeckue 3G eKTs
OMOXMMHUYECKHUX PpEeaKIUil. DHTPONUS M €€ W3MEHEHHS IMPH OMOXMMHYECKHX PEAKLIUAX. DHEPTHS
['ub6ca, sHeprus ['eapmMronbla u HaMpPaBICHHOCT, OMOXUMHUYECKUX PEaKIUM.

buonornueckoe oxucinenne. OCHOBHOM M HIpOMEXyTOuHbli oOmeH. Pomp AT® B
O6unosHepreTrke opranusma. CoBpeMeHHbIE MIPEICTABICHUS O MEXaHNU3ME OHOJIOTHYEeCKOI0 OKUCIICHHUS.
OOpa3oBaHue BOJbl M YIVIEKHCIOro rasa. JlpixatenpHas wnenb. OKHUCIUTENbHOE U CyOCTpaTHOE
dbochopupoBaHue.

Jlexyus

OO6meH yrimeBoJoB. AHa’pOOHBIM pacmaj yrieBOJAOB B TKaHAX. [ymkonu3. ['uKoreHoyms.
MoiouHOKHCIOE U CHUPTOBOE OpoxkeHue. AlrpoOHbIi pacmaj yriaeBoaoB. L[TK. Duepreruueckuii
OamaHc aHa’poOHOro u a’poOHOro pacmaaa yriaeBonoB. OOpazoBanume AT®, ¢epMmeHTaTHBHOE
npeBpalieHye yrieBo1oB. @oToCHHTE3 yriIeBOI0B B pACTCHUSX.

Jlexyus

Oo6men nununoB. [lepeBapuBanne u BcacsiBanue aunuaoB B XKKT. Pacian nunumoB B TKaHsX.
Oxucnenue riauiepuHa. MexaHU3M OKHUCIICHHS KUPHBIX KuciaoT. OOpa3oBaHME M HCIOIb30BAHHE
alleTUIKOdH3UMA. DHepreTndeckuil 3¢ dext okucneHus xupos. [loHsTHe 0 OHocHTE3e IIIMIEPUHA U
KUPHBIX KUCIOT. CUHTE3 MPOCTHIX M CIOKHBIX JIUITHIOB.

Jlexyus

O6men OenkoB. IlepeBapuBanue u BcacbiBaHue mpoayktoB ruaponu3a B KKT.
[IpomexxyTounblii OOMEH O€IKOB M aMHUHOKHUCIOT. JlezamuHUpOBaHHE, AeKapOOKCHIMPOBAHUE,
nepeaMMHUPOBAaHUE AaMUHOKHCIOT. buocunte3 Oenka. KoHeuHble NpoaykTel oOMeHa OENKOB.
buocunTes moueBuHbl. Perymsmnus oomena OenkoB. OOMeH a3oTa y pacTeHuid. BzaumMocBszp Mexay
00MEHOM OE€JIKOB, YIJIEBOJOB, KUPOB U JIPYTUX BeliecTB. ENMHCTBO mpolieccoB 0OMEHa BELIECTB U
SHEepruu B opranuzme. OOIIHOCTH MPOIYKTOB OKUCIIEHUS U BbIpaboTku AT®.

OcHogHble noHamus memvl. aHAOONHM3M, KaTaOOIU3M, SHTpomnus, sHeprus [1bOca, sHeprus
['enpMrosbia, HampaBlIE€HHOCTh OMOXMMMUYECKHUX pEeaklud, MaKpO3pruueckue CBsi3U (BEILECTBa),
AT®D, AI®, hochopunupoBanue, OMOIOTHIECKOE OKHCICHHE, CBOOOJHOE OKUCIIEHUE, CONPSHKEHHOE
OKHUCJICHHE, OKHCIUTEeNbHOE (ocPOopuIMpoBaHHE Ha YpPOBHE cyOcTpara, OKHUCIHUTEIbHOE
dochopunrpoBanue He YPOBHE ABIXATENbHOM 1eNU (EepMEHTOB, THAPOIU3 caxapuios, ¢ochoponus,
TUXOTOMUYECKUH IMyTh pacraja, MOJOYHOKHUCIOE OpOoXKEHHE, TNIMKOJU3, TNIMKOTE€HOJU3, CIIUPTOBOE
Opoxenue, nukia KpeOca, TkaHeBoe IbIXaHHE, alOTOMUYECKHHM MyTh pacraja, CBETOBbIE PEAKIMU
¢doTOCUHTE3a, TEMHOBBIE peaklUl POTOCUHTE3A, J-OKUCICHUE BBICIINX KUPHBIX KUCIIOT, IEPEKUCHOE
OKHCIICHHE JIMIHMJIOB, CHHTa3a (CHHTETa3a) BBICIIUX >KUPHBIX KHUCIOT, AlMJINEPEHOCAIINH OesoK,
ruaponn3  OeNKoB,  JI€3aMUHHUPOBAaHME  AMUHOKHUCIIOT, IepeaMUHUPOBAHHWE  aAMHUHOKHCIIOT,
JeKapOOKCUIMPOBAHNE aMUHOKHCIIOT, aMUHOALMIIAZICHUIIAThl, MaTpUYHas Teopusi OnocuHTe3a Oenka,
TPAHCKPUIILIUS, aKTUBALMSI, TPAHCIALMS, KOJIOHBI, KOAUPOBAHUE, aHTUKOJIOH, puOOCOMBI, MOJIHCOMA,
OTIEPOH, PENpeccop, aMITU(PUKALIHSL.

Bonpocul ona camokonmpons:

1. B uewm 3akimtouaercst ooMeH BemecTB? UeM oTinuaercs aHaboIM3M OT KaTabonu3zma?

2. Jlokaxwure, 9TO OOMEH BEIIECTB TECHO CBS3aH ¢ 0OMEHOM SHEPTHH.

3. KakoBa crtpykrypa AT® u ee ponbp B oOmeHe sHepruu? Kaxas cBs3p Ha3bIBaeTCs
MaKpOIPru4ecKon?

4, B yem orauuMe CBOOOJHOTOOKHCIEHHMSI OT  OKHCIIEHHS,  CONpPSDKEHHOIO  C
dbochopunupoBanuem?

5. Kakue Buabl OKHCIUTENHHOTO (OChHOPMIMPOBAHHS pealn3yloTcsi B opranuzMe? KakoBel
UX MEXaHU3MbI U OMOJOTrHYecKoe 3HaueHue?

6. OnumuTe CTpOCHUE AbIXaTeNbHON 1enH (PePMEHTOB MUTOXOHIPHIA.



7. OxapakTtepusyiiTe dTanbl ¥ (QEepMEHTHl pacraga MOJU- U  OJUTI0CaXapuaoB [0
MOHOCaxapua0B. B uem paznuume npoueccoB ruapoausa u pocoponusa?

8. OnumuTre OCHOBHBIE 3Tambl JUXOTOMHYECKOTO pacmaja TIJIIOKO3bl B aHAdPOOHBIX H
a’po0HBbIX ycinoBUsxX. Ha3oBuTe KiltoueBble COEANHEHMSL.

9. B 4em oTnmume IbIXaHHS OT TIIMKOJIM3a M CITIUPTOBOTO OpOXKeHUs?

10. Oxapaktepu3yiite nukia Kpedca. KakoBa ero posb B )KU3HEAEATEIHHOCTH OPTaHU3MOB?

11. B ueM oTnmyMe ITUXOTOMMYECKOIO paclraja yrieBOJOB OT anoromuueckoro? CpaBHHUTE
SHEepreTudeckyro 3(pGeKTUBHOCTD paciaia yriieBo10B B a9pOOHBIX U aHAPOOHBIX YCIOBUSX.

12. Yem paznuyaroTcst MpOLECCHl CHUHTE3a YIIEBOJIOB y aBTOTpo(oB M reTepoTpodoB?
OnuiuTe CBETOBbIE U TEMHOBBIE peakuK (POTOCHHTE3A.

13. Onumure rIMKO3WITpaHc(epa3Hble peakuu B Tpolecce OMOCHHTE3a OJUIo- H
HOJICAaXapuI0B.

14. OnuumTe OCHOBHBIE 3Tanbl THUAPOIUTHYECKOTO pacmaga >KUPOB C MOCIEIYIOUIUM
OKHCJICHHEM TJIMIEPHHA M [-OKUCIEHUEM BBICIIMX >KUPHBIX KuCIOT. OOOCHYyiiTe Ooisiee BBICOKYIO
SHEPreTHIECcKy0 3(h(hEeKTUBHOCTD pacmaia >KHPOB IO CPAaBHEHHIO C PACIIAJIOM YTIIEBOIOB.

15. ITocpeacTBoM Kakux peakMiOCYIIEeCTBIIAETCS OMOCHHTE3 TPUTULEPUI0B?

16. PaccMmoTpuTe CTpOCHHE U OTACIBHBIE CTAUU YUaCTHsI MYIbTH()PEPMEHTHOTO KOMILJIEKCA —
CHHTa3bl BBICIIUX KHUPHBIX KHUCIOT— B CHHTE3€ KHUPOB.

17. Kak oOpasyercss MaJOHWI-KOOH3UM A U KakOBa €ro poJib B OMOCHHTE3€ BBICIINX KHPHBIX
KHCIIOT?

18. OxapaktepusyiiTe OCOOCHHOCTH CTPYKTYpbl W POJb aIlWINEPEHOCAIIET0 OelikaB
(YHKLIMOHUPOBAHUM CUHTA3bl BBICIIUX JKUPHBIX KUCIIOT.

19. TTouemy OenKOBBI OOMEH 3aHMMAET IIEHTPATHLHOE MECTO B OpraHu3Me?

20. OxapakTepusyiiTe 3Tanbl pacnajga OenkoB 10 aMHHOKUCIOT. Kakue QepmeHTs
IPUHUMAIOT y4acTHE B MpOIleccax pacnaaa 0enKkos?

21. Tlepeuncnnte KOHEUHBIE MMPOTYKTHI 0OMEHa OENKOB.

22. Kakwe Tpu Tuma mpeBpameHWid MPOMCXOIAT Ipu oOMeHe amuHokuciotr? [IpuBemute
HpUMEPBI.

23. Kakum 00pa3zoM MpoHCXoAuT OMOCHMHTE3 aMHHOKHCIO? B deM ocoOeHHOCTH OMOCHHTE3a
AMHHOKHUCIIOT B PACTEHHMAX M y XHUBOTHBIX? UeMm ompenensercs OHonorudeckas HEHHOCTb OENKOB?
OxapakTepHu3yiTe 3aMEHUMbIE U HE3aMEHUMbIE aMUHOKHUCIIOTHI.

24. KakoBo cTpoeHMe M Ouoioruyeckoe 3HaueHue pubocom? B uyeMm 3akirodaercss poib
nosucom?

25. Oxapaxrepu3yiite crpoenue T PHK B cBsi3u ¢ yuactuem B 6uocunrese 6enka. Uto takoe
AQHTHKO/I0OHOBAsI METJ U aklenTopHblil koHen? Kakosa posnb nzoakuentopHsix TPHK?

26. Ilepeuncnaure yciaoBus, HeoOXonuMmble Il OuocuHTe3a Oelka B COOTBETCTBUH C
MaTpPUYHOU CXEMOM CUHTE3A.

27. Onumute ponb amuHoauunid-TPHK-cuHTETa3 B MOArOTOBKE aMHUHOKHCIOT K OEITKOBOMY
cuHTe3y. PaccmoTpuTe peakiuy akTUBHPOBAaHUS aMUHOKHCIOT npu ydactun AT® u nocnenyroniue
peakuuu koaupoBanusi npu ywyactun TPHK. KakoB Ouonormueckuil CMBICH IMOATOTOBUTEIBHBIX
peaKIii aMMHOKHUCIIOT K UX y4acTHIO B OMocuHTe3e Oenka Ha pubocome?

28. PaccMmoTpuTe OTIENbHBIE pEeaKIUN TPAHCIALMY MIPU y4acTUU OenKoBBIX (hakTopoB. Kakoe
3HaYeHHE UMEIOT aMUHOAIMJIBHBIM 1 NEeNTUAWIBHBIA LIEHTPBl pubocoM? B uem 3akirodaercss peakuus
TPaHCHENTUIUPOBAHUSA?

29. Oxapakrepusyite komupyroniyto pois MPHK B GenkoBoM cuHTe3e. OnUIIATE CBOWCTBA
OMOJIOTUYECKOro KOJa.

30. B geM OMOJOTHYECKHI CMBICIT B3aMMOCBSI3H IPOIIECCOB OOMEHA BEIIECTB B OpraHu3Me?

31. IIpuBenute mpuMephl MyTel NpeBpaIICHHUS TTIIOKO3bI B )KHUPBI U OCJIKH.

32. HazaBuTe KJIIOYEBBIC COCTUHEHUS TPU TMPEBPANICHUHM YTJCBOJOB B OCIKM M OOpaTHO;
JKUPOB — B YIJIEBOJIbI; YIJIEBOJOB — B HYKJIEHHOBBIE KUCIIOTHI.

33. OxapakTepu3yiTe BUIbI B3aUMOCBS3eH B 0OMEHE OCHOBHBIX OMOIOIMMEDPOB.

34. KakoBa ponp mukia KpeGca BO B3aUMOCBSI3M INPOLIECCOB OOMEHa Ba)KHEHIIMX KJIacCOB



O6uonoanmepoB?
35. OnumuTe MEXaHU3M ONEPOHHON PETYIISIIIUU CHHTE3a OSITKOB.
36. B yem 0cobeHHOCTH BIMSHUS TOPMOHOB Ha OOMEH BEUIeCTB?
Jlabopamopuwvie pabomul
Jlabopamopnas paboma. HykneonpoTeuasl
Jlabopamopnas paboma. KonnyecTBeHHOE OIpeieIieHUEe MUPOBUHOTPATHON KUCIOThI
Jlumepamypa: [1], [2], [4]

Tema 4. ®yHKIIHOHAJIbHAS OMOXUMMUS

Jlexyus

Mpeiieynass Tkanb. CTpoeHHe, cOCTaB, POJb MBILIEUYHON TKaHW B opraHusMe. Bakuelinue
OEIKM MBI MUO3MH, AKTMH, MUOI€H, aKTOMHUO3MH M Jp. YTIJEBOIbl, JHUIH/IbI, MUHEpAIbHBIEC,
OKCTPAKTUBHBIE BEIECTBA MBIIICYHOM TKaHU. bHOXMMHYECKas CYIIHOCTh IPOLECCOB COKPALLEHUS U
paccnabnenuss Mplmn. IlocMepTHbIE UW3MEHEHMsS MBILIEYHOM TKaHW. ABTOIM3. A30THUCThIE
AKCTPAKTUBHBIE BELIECTBA MBIIIEYHOW TKAHU. 3HAYEHUE JUIsl XaPAKTEPUCTUKU ChIPBS.

Jlexyus

CoenunurenbHas TKaHb. Posb, cTpoeHne, XUMUYECKU cocTaB. benku coeIMHUTENbHON TKaHH.
Hx ctpoenue, cBOHCTBa, OMOXUMHUUYECKAs POJb. YTJIEBO/AbI COEUHUTEIBHON TKaHU. ABTOJIMTHYECKUE
IIPEBPAILCHUS] COCIMHUTEIBHONM TKaHU. Posib, CTpOEHHE, COCTaB KOCTHOM M XPSAIIEBOM TKAaHH.
KupoBass TkaHp. Poisb, pacmpeneiieHne, XUMHUYECKHMH COCTaB JXUPOBOM TKaHW OpPraHU3MOB.
I'uaponuTHYeCKM M OKUCIUTENBHBIM IIpOLleCC B JKUPOBOM TKAaHW. Buabl mnopyu KHPOB.
[TpenoTBpanieHye NOpyYy >KUPOB. AHTUOKUCIIUTENH.

OcHo6Hble NOHAMUA meMbl: MBIILbI, MbIIIEYHAs] TKaHb, MHUOLMTHI, MHOCHUMILIACT,
MUOGMUOPUILIIBI, capKoJeMMa, CapKoIlia3Mma, sjapa, MHO3UH, AaKTHH, CapKoMep, TPOIOMHO3MH,
TPOIIOHUH, AaKTOMMO3WH, MHOIEH, MHUOIJIOOMH, MEXAaHM3M COKpPALEHHUS MBIIIIbI, a30TUCTbIE U
0€3a30TUCTBIE HKCTPAKTHUBHBIC BEIIECTBAa, ABTOJIN3, COCIMHUTENIbHAs TKaHb, IUIOTHAs M phIXJIAs
COCIMHUTENIbHBIC TKaHW, KOJUIAr€HOBBIE BOJIOKHA, JJIACTHMHOBBIE BOJIOKHA, KJIETKA, AP0, KOJUIATEH,
AJIACTHH, PETUKYIMH, MYKONPOTEUIbl (MYLMHBI, MYKOHJbI), albOYMUHBI M  TJIOOYJIUHBI,
MYKOIIOJINCAXapUAbl, THATYPOHOBASI U XOHAPOUTUHCEPHAS! KMCIIOTHI, XPAILIEBAs TKaHb, MEKKIETOUYHOE
IIPOCTPAHCTBO, KIIETKA, A1pO, THAIIMHOBBIN XPALl, BOJOKHUCTBIM XPSIL, dJIACTUYHBIA XPAIL, KOCTHAs
TKaHb, OCTEOLIUTHI, SAPO, MEKKIETOYHOE BEIIECTBO, KOJUIAr€HOBHIE BOJIOKOHIA, OCCEUH, (pocdaTsl
KaJIbLIMs, JKUPOBasi TKaHb, JKUPOBAas KIIETKA, >KUPOBAas Kallld, MPOTOILIa3Ma, sApPO, BOJIOKOHIIA
MEXKJIETOYHOI'O BELLIECTBA, TPUCTEAPUH, TPUIAIIBMUTHH, TPUOJIEUH, JTUMOUIbI, (pochaTuabl, CTEpPUHBI,
CTEpOUIbl, TIOpYA KHUPOB, THUAPOIU3 KUPOB, OKUCIEHHE >KUPOB, CBOOOTHBIN pagUKall, MEPEKHCHOE
YHCIIO, TMPOTrOpPKaHME W OCAJTUBAHUE >KUPOB, AHTUOKUCIUTENW (KAapOTHH, JEUUTHH, KedauH,
acKOpOMHOBAsI, TUMOHHAs, MOJIOYHAs! KUCIIOTHI U JIp.)

Bonpocw ona camoxonmpona:

1. OxapakrepusyiiTe CTpOCHHE M COCTAB MBIIIEYHON TKaHH.

2. KakoBa poJib MBIIIIEYHOH TKaHU B OpraHu3me?

3. JlaiiTe XapaKTepUCTHKY Ba)KHEHUIIIMM O€JIKaM MBbIIIILI.

4. OnuumTe MeXaHU3M COKpAIIeHHs U paccaabiieHus] MBIIILI.

5. UTO OTHOCHUTCS K a30THUCTBIM SKCTPAKTHBHBIM BelecTBaM MbIIII? KakoBo ux 3HaueHHE JIs
XapaKTEPUCTUKH CBIPbs?

6. Ilepeuncnure 0€3a30THCThIE HIKCTPAKTUBHBIE BEIIECTBA MBIIIIII.

7. Kakue BUABI COeTMHUTEIHON TKAHH CYIICCTBYIOT?

8. OnuimuTe CTPOCHUE U COCTAB COSAMHUTEIbHOM TKAHH.

9. OxapakTepusyilTe CTpOCHHE, CBOMCTBA W OMOXMMHYECKYIO POJb OCIKOB M YIJIEBOJOB B
COCIMHUTEIILHON TKAHMU.

10. Onumure CTpOEHHE, COCTaB U POJIb XPAIIEBOM TKaHH.
11. OxapakTepu3yiTe CTpOEHUE, COCTAB U POJIb KOCTHOM TKaHHU.
12. KakoBo cTpoeHne M XUMHYECKUI COCTAB JKUPOBOM TKaHU?

13. Onumure ruApoOIUTHUECKUNA U OKUCIUTENBHBIN MPOLIECC B )KUPOBOU TKAHU.



14. HazoBure Buab nopun kupos. Kak npeaoTBpaTuTh nopuy KUpoB?

15. Ha «kakuwe nBe rpynnbel nenarcs aHTuokuciautenu? Ilepedncinte OCHOBHBIE
AHTUOKHCIIUTENN KUPOB.

Jlumepamypa: [1], [3], [4]

Tema 5. buojsiornyeckasi HeHHOCTb NMUIEBOT0 ChIPbS

Jlexyus

buoxuMuyeckue OCHOBBI yueHHs O NMHUTaHHWU. [luineBas HEHHOCTH CHIPbSi U OMOXMMHYECKHE
OCHOBBI TEXHOJIOTHUECKHX MpOIeccoB ero odpadorku. IlumeBoe 3nHauenue Oenka. bamanc asora.
buonornyeckas nenHocts 6enkoB. COamancupoBanHoe nutanue. Hopmel notpednenus 6enka. Pomb
MSICHOM, PBIOHOH M pPAacTUTEIbHON MUIIM B MUIIEBOM OanaHce HaceleHus crpaHbl. OcoOeHHOCTH
XMMHYECKOTO COCTaBa MSICHOTO, PBIOHOTO M PAaCTHUTEIBHOTO ChIphbs. lluieBoe 3HaueHHe OpraHoB U
TKaHEH JKUBOTHBIX U PACTeHUU. bHoxumuyeckne M3MEHEeHHs OEJKOB, JHMIUIOB, BATAMUHOB B XOJI€
TEXHOJOTUYECKUX IPOLIECCOB.

OchosHble nonamusi memul. TUNIEBAs IEHHOCTb, SHEPreTHYECKasi EHHOCTh, OMOIOrHYecKas
IICHHOCTh, a30TUCTOE PaBHOBECHE, COATAHCHPOBAHHOE NMUTAHUE, HOPMBI TIOTPEOICHUS, THApPATALUS U
JeHaTypanus OelKOB, TUAPOIUTHYECKOE PACIIEIUICHUE JKUPOB, OKUCIUTEIbHBIE U3MEHEHHUS )KHPOB,
pa3pylieHre BUTAMUHOB.

Bonpocwi 0na camoxonmponsa:

Yem ompenensercs MUIIeBasi HIEHHOCTb ChIPbs?

B uem cocTout nuieBasi IEHHOCTh OETKOB?

YTo TaKoe MOJOKHUTEIBHBII U OTpUIaneNIbHBIN OanaHc a3ora?

KaxoBbl HOpMBI TOTpeOIIeHUs Oeka Juist yesoBeka?

Yewm ompenensercss Onoaorudeckasi HIeHHOCTh OEIKOB?

OxapakTepu3yiTe OCHOBBI COATAHCUPOBAHHOTO MTUTAHUS.

Onumure 0cO6EHHOCTH XUMHUYECKOTO COCTaBa MICHOTO, PHIOHOTO U PACTUTEIBHOTO ChIPBS.
KakoBo numieBoe 3Ha4YeHHE OPTaHOB U TKAHEH KUBOTHBIX U PACTCHUN?

KakuM OMOXMMUYECKMM HW3MEHEHMSM IOJBEpraroTcs OCNKM B XOJ€ TEXHOJIOTHYECKHX
po1eccoB?

10. YTo mpoMCXOIUT ¢ JIMMUIaMU U BUTAMHUHAMU B X0JI€ TTepepabOTKH ChIpbs?

Jlumepamypa: [1], [3], [4]

CoNO~WNE

5 Yuefno-mMeToanveckoe obecnevyeHue 1151 CAMOCTOATEIbHON PadoThl 00yUyaOmuxcs

5.1. Bneayoumopnas camocmoamenvHas padooma cmyoenmos

B 1nienom BHeayauTOpHas caMOCTOsITENbHAs paboTa CTy/IeHTa MPU U3YyYEeHUH Kypca BKIIIOYAEeT B
cebs caenyroure BUbl paboT:

— IpopaboTKa (M3y4eHHE) MAaTEPUAIIOB JIEKITHI;

— YTeHHE U MpopaboTKa PEKOMEHIOBAHHONH OCHOBHOM U JIOTIOJTHUTEIHHOU JTUTEPATYPHI,

— TIOJITOTOBKA K JJa0OPaTOPHBIM 3aHATHSIM;

— TIOMCK U TIpopaboTKa MaTeprasioB u3 MIHTEpHET-pecypcoB, HAYUHBIX ITyOTHKAIINA;

— TIOJITOTOBKA K 3aIIUTe Ta0OPaTOPHBIX padoT;

— MOJTOTOBKA K TEKYIIEMY M UTOTOBOMY (ITPOMEKYTOUYHASI aTTECTAIMs1) KOHTPOJIO 3HAHUH IO
JUCLUIUIUHE.

OcHOBHast JIOJIs1 CaMOCTOATENBHOM pPabOThl CTYACHTOB NPHUXOIAUTCS HA TOATOTOBKY K
1abopaTopHBIM paboTaM M UX 3alIUTE, TeMaTHKa KOTOPBIX IMOJHOCTHIO OXBATHIBACT COAEpPNKAHUE
kypca. CamocTosTenbHass paboTa 1O TMOATOTOBKE K Ja0OpaTOpHBIM paboTaM M HX 3aluTe
mpeJroiaraeT yMeHue paboTarh ¢ MepBUYHON HHPOpPMAIIHEH.

Camocmosmenvras paboma no pazoeny 1:
Pabota ¢ KOHCHEKTOM JIEKIIM W PEKOMEHJIOBAaHHOW JUTEepaTypoll (OCHOBHas |



JIOTIOJIHUTEIbHAS ).

[TonroroBka MmaTepuanoB K KOHTPOJBHOMY ONPOCY IO H3YYEHHBIM TeMaM, JIabopaTOpHBIM
3aHSITHSIM, TECTOBBIM ITPOBEPKAM 3HAHHIA, 3aIUTE JJA0OPATOPHBIX PabOT, TUATOTaM C MPETNoJaBaTeIeM
Y YYaCTHUKAMH MPOBEPKH 3HAHUI [IEPBOT0 pazjiena JUCIUILINHBI.

Camocmosmenvras paboma no pazoeny 2.

Pabota ¢ KOHCHEKTOM JIEKIIMd W PEKOMEHJOBAHHOW JIMTEpaTypod (OCHOBHAsA |
JTOTIOJIHATEIIbHAS ).

[TonroroBka MaTepuanoB K KOHTPOJIBHOMY OINPOCY MO HM3YYEHHBIM TeMmaM, JabopaTOpHBIM
3aHSTHSIM, TECTOBBIM ITPOBEPKAM 3HAHHIA, 3aIIUTE JJA0OPATOPHBIX PabOT, TUANOTaM C MPETNoJaBaTeIeM
U yYaCTHUKaMH MPOBEPKH 3HAHUI BTOPOTO pas3zesia AUCIUILIHHBL.

6 @oH/ O1IEHOYHBIX CPECTB JIsl MPOBeIeHNs MPOMEKYTOUHOM aTTecTalliu 00y4Yar0IIUXCH
0 JUCIUIIJINHE

@OHJT OLICHOYHBIX CPEJCTB JUIsl MPOBEACHUS MPOMEXKYTOUHON aTTeCTallud OOy4arolMXcs I10
JTUCLUIUINHE «BHOXMMUS» TIpencTaBieH B NPWIOKEHHHM K paboyeil mporpamMme JUCHUIUIMHBI U
BKJIIOYAET B ceO0sl:

— TepeueHb KOMIIETCHIMH C yKa3aHHEM JTarnoB MX (OPMHPOBaHHS B TPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— ONMCaHHWe TOKa3zaTeJeld M KPUTEPHUEB OLCHHWBAHMA KOMIICTEHIMH Ha Pa3IMYHBIX dTamax HX
(dbopMHUpOBaHUs, OTTMCAHUE IITKAJT OLICHUBAHNUS,

— TUTIOBBIE KOHTPOJIBHBIE 33aJJaHUs HITM MaTePHaIbl, HEOOXOMMBbIE JJIsl OLICHKU 3HAHUH, yMEHHH,
HABBIKOB U (MJIM) OMbITA JIEATEIBHOCTH, XapaKTEPU3YIOIIMX ATalbl POPMUPOBAHUS KOMIIETEHIIMI;

— METOJIMYECKHE MaTepHajbl, ONpEIeNsAIoNe NpoleIyphl OLEHUBaHWS 3HaHUM, yMeHUi,
HAaBBIKOB U (WJIM) OMbITA JIEATEIBHOCTH, XapaKTEPU3YIOIIMX ATAINbl (POPMUPOBAHUS KOMIETEHIIUHN.

BOl'lpOCLI AJIA IPOBEACHUSA leOMe)KyTO‘-IHOﬁ aTrTeCTallui 10 AMCHUIIJINHE (3K3aMeH)

XHWMHUYECKUHN COCTAB )KMBBIX OPTaHU3MOB.
OyHKIMU 0eNKOB B )KUBbIX opranusmax. ConepxaHue B opraHax M TKaHsX.
AMHHOKHUCIOTHBIA COCTaB OEJIKOB.
[TepBuyHas cTpykTypa Oemnka.
Bropuunas ctpykTypa Oenka.
TpetuuHas cTpykTypa Oelnka.
UYerBepTuyHas CTpyKTypa Oenka.
CoiicTBa 6€JKOB.
[Ipoctrie Genku.
0. CrnoxHble ONKH.
1. DepMeHTHI, UX COCTaB U CTPYKTypa. [IpocTeTrueckue rpynmsl 1 KOPEPMEHTHI.
12. MexaHnu3M GpepMEeHTaTUBHOTO KaTalu3a.
13. CaoiicTBa (pepMEHTOB KaK OMOJOTMYECKHUX KaTallM3aTOPOB: BIMsAHUE Temmneparypsl, pH
¥ OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIIMANIA HA aKTUBHOCTh (DEPMEHTOB; BIMSHUE aKTUBATOPOB
Y MTHTUOUTOPOB; crienu(UIHOCTh AeHCTBUS (PEpMEHTOB.

RBOoo~NORwNE

14. Howmenknarypa u kinaccuduxanus GpepMeHTOB.

15. Buramunsl, nux Ouonorudeckas posb. CBsizb BUTaMUHOB M pepMeHTOoB. Kitaccudukanus
BUTaMHHOB.

16. buonoruueckas poib BOIOpaCTBOPUMBIX BUTAMUHOB. COCTaB, CTpOEHUE, COAEpKaHHE B
MUILEBOM CBHIPhE PA3IUYHOTO MPOUCKOKICHHS.

17. buonorudeckas poiib ;KUPOPACTBOPUMBIX BUTAMUHOB. COCTaB, CTPOEHUE, COIEPIKAHHE

B MMIICBOM CBIPHEC PA3JIMIHOI0 MPOUCXOKIACHUS.



18. ITpocteie nunuabl. CocTaB, CTPOEHHE, COAEP/KAHUE B TKAHSX.

19. Crnosxuble nunuasl. @ocoaunuabl U rukoaunuasl. CocTaB, CTpOEHUE, COEPKAHUE B
TKaHSX.

20. I'omononucaxapunsl. Ctpoenue. [IpencraBurenu.

21. I'ereponionncaxapunsl. Ctpoenue. [IpeacraBureny.

22. Cocras, 3JIeMEHTapHOE CTPOEHUE U TUIIbI HYKJICMHOBBIX KHCIIOT.

23. ITepBuunas ctpykrypa JJHK u PHK.
24, Bropuunas crpykrypa JJHK u PHK.

25. TperudHasi CTPYKTYpa HYKJICHHOBBIX KHCIIOT.

26. Conepxanue BOJbI B OpraHax M TKaHSAX JKMBBIX OpraHM3MOB. buonorumdeckas poib U
(GYHKIIH BOJIBI B )KUBBIX OPTaHU3MAX.

27. ConepxaHie MUHEpPAIBHBIX BEIIECTB B OpraHaX W TKaHAX JKUBBIX OPraHU3MOB.
buonorudeckast poiib ¥ GyHKIIMA MUHEPATBHBIX BEIIECTB B )KUBBIX OPraHU3MaX.

28. OOMeH BelecTB Kak BaKHEHIIass OCOOCHHOCTh XKUBOW Marepuu. llonstue 00
OCHOBHOM H IPOMEKYTOYHOM OOMEHE.

29. AT® u ee poab B OMOIHEPIETUKE OpPraHU3Ma.

30. Mexanu3M OHOJIOTHYECKOTO OKHCIIeHUs. TKaHeBOE WIIH KIIETOYHOE JIbIXaHHE.

31. JpixatenbHas nenb. OxucnurenbHoe GocPoprInpoBaHue.

32. CybctpaTHOE OKHCIIEHHE U cyOcTpaTHOE (hOCHOPUITHpPOBAHUE.

33. ['nmukonu3 v rIMKoreHo 3. depMeHThI, YYaCTBYIOIIUE B ATHX IpoIleccax.

34. I[TK. ®epmeHThI, y4aCTBYIOLIUE B 3TUX IIpOLECCax

35. DHepreTudeckuil 6ananc aHa’ poOHOro U adpoOHOro pacnaaa yrieBoaoB. OOpa3oBaHue
ATO.

36. . @OTOCHHTE3 YIIICBOJIOB B PACTCHHUSX.

37. OKHCITUTENIFHOE JIe3aMUHHUpPOBaHWE. BuTaMUHBI W (EPMEHTBHI, YYacTBYIONIHC B
peaKIusx.

38. JlexapOoKcHIMpOBaHUE AMHHOKHCIOT. BuTaMUHBI W (EPMEHTHI, YYacTBYIONIWC B
peaKIusx.

39. [TepeaMuHUpOBAHKE WM TPAHCAMUHUPOBAHHE AMHHOKHCIIOT. BUTaMUHBI 1 (hepMEHTHI,
Y4acCTBYIOIIHNE B PEAKIIUAX.

40. buocunres 6enka. Ero ocHOBHBIE 3Tanbl U JIOKAJIA3AIUS B KIETKE.

41. Koneunsle npoykTsl ooMeHa OenkoB. I1yTi o6e3BpexuBaHus aMMHaKa.

42. buocuHTE3 MOUEBUHBI.

43. Oxucnenue rnunepuHa. OOpa3zoBaHUe U HCIONIB30BAHKE AlleTHIKOYH3UMA. DEPMEHTHI,

YYaCTBYIOIIHE B IPEBPAMCHUSIX.
44, Oxucnenune BXXK.

45, CHHTE3 IPOCTHIX U CIOXKHBIX JIUTTH]IOB.

46. B3anMocBs3p Mexay pa3TUUHBIMUA THIIAMU OOMEHOB BEIIECTB.

47. CocraB 1 cTpoeHre OeTKOB MBIILIEYHON TKaHH.

48. buoxumuueckass CyIIHOCTh MPOLIECCOB COKpAIIEHUS M  paccHabieHHst MBI,
ITocmepTHBIE N3MEHEHUS MBIIIEYHON TKaHU. ABTOJINU3.

49, A30TUCTBIE  DKCTPAaKTHBHBIE  BEIECTBA  MBIIIEYHOM TKaHW. 3HA4YE€HUE  JUIA
XapaKTEPUCTUKH CHIPbSI.

50. CoenuHNTENBHAS TKaHb, €€ COCTAB U CTPOCHHUE.

o1. Pouib, cTpoeHme u cocTaB KOCTHOM U XpALIEBOM TKAHU.

52. Ponb, cTpoeHune u cocraB KMPOBOM TKAHW. ['MAPOIUTUYECKUNM U OKUCIUTEIbHBINA
MPOLECC B JKUPOBOM TKAHH.

53. Bunel nopun xupos. [Ipenorspaiienne nopuu KupoB. AHTUOKHCIUTEIN.

54, buonornueckas ieHHOCTH 0eKOB. bamaHc a30Ta U a30THCTOE paBHOBECHE.

95. Buoxumuueckne u3MeHEHUs! OCNIKOB, JUIHIOB, BATAMUHOB B XOJI€ TEXHOJIOTUYECKUX

IIPOIIECCOB.



7. PexoMeHayeMasi JiuTepaTypa

7.1 Ocnosnasn
1. buonoruueckas xumus: yded. mocooue/ FO0.b. @ununmnosuu [u ap.]. — M.: Akagemus,
2005. — 256 c. (38 7k3.)
7.2 /lononnumenvnasn
2. bepezockas B.A. buoxmmus: nmab. mpaktukym. — IlerpomaBnoBck-KamuaTckuid:
Kamuatl'TVY, 2005. — 83 c. (41 3k3.)
3. Poroxxun B.B. buoxumus mprmn u msca: yue6. mocooue. — CII6.: I'mopa, 2009. — 240
c. (7 3k3.)
4. buonornueckas xumus / mox pex. H. WM. KoBanesckoit. — M.: Akagemus, 2009. —
256 c. (17 7k3.)

8 IlepeueHn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « AHTepHeT»

Xumudeckas nHGOpPMAIMOHHAs ceTh [ DnekTpoHHsIid pecype]. — URL: http://www.chemnet.ru

DnexTpoHHas OMOIHMOTeKa yueOHBIX MaTepHalIOB 10 XUMUU [ DIeKTpoHHbIH pecypc]. — URL:
http://www.chem.msu.su/rus/elibrary
DNeKTpOoHHbIE  KHMTM A1 oOpasoBaHusi  [DnekTpoHHbI  pecypc]. —  URL:

http://www.biblioclub.ru
Menununckas 6ubiunoreka [Dnextponnsiii pecypc]. — URL: http://www.booksmed.com

9 MeToanyeckue yKazaHus 1Jisl 00y4alommXxcsi 0 0CBOEHHIO I CHMIIIMHbBI

Mertoarka mpernojiaBaHus JaHHOM JUCLMIUIMHBI HpEAroyiaraeT YTeHHe JIEKIMH, MpOBEJIeHHE
na6opaTopHHx 3aH$ITI/II\/’I, IPYNIOBBIX U WHAWBUAYAJIBHBIX KOHCYJ'II)TaIH/If/'I M0 OTACJIBHBIM BOIIpOCaM
mucuuiuivHel.  [IpenycMoTpeHa camocTosTenbHas pa0oTa CTYIEHTOB, a TakkKe MPOXOXKJIEHHE
aTTECTAallMOHHBIX HUCITBITAaHUH HpOMe)KYTO‘IHOI\/'I aTTeCTalluu.

Ha gexkuusx paccMaTpuBarOTCs TakuMe  BaXKHbIE  pa3fefbl  OMOJOTMYECKOM  XHUMHH
KaK:CTaTU4yecKas, IMHaMudeckas 1 QyHKIHOHaNbHas Ouoxumus. B xone nekuuil cryaeHTaM cieayer
HOJrOTOBUTh KOHCHEKTHI JIEKIUH: KPaTKO, CXEMAaTUYHO, MOCIEI0BaTeIbHO (PUKCUPOBATh OCHOBHBIE
IIOJIOKCHUSI, BBIBO/BI, (bOpMy.]'IPIpOBKI/I, O606IH€HI/I$I; IIoMe€4yaThb BaXHBIC MBICIIU, BBIJICIIATH KIHOUYCBBLIC
CJIOBa, TEPMHUHBI; MPOBEPATh TEPMHHBI, IOHATUS C T[OMOULIbIO SHIMKIONEIUH, CIOBapeH,
CIIPaBOYHHUKOB C BBIIIMCBIBAHUEM TOIKOBAHUM B TCTpalb, 0003HaYUTD BOIIPOCHI, TCPMHHBI, MaTCpHaAIl,
KOTOPBII BBI3BIBAET TPYAHOCTH, IOMETHUTD U MOIBITATHCSI HAUTH OTBET B PEKOMEHIyeMOM JUTeparype.
Ecnu camocrosiTensHO HE yaaeTcst pa3o0paThesi B MaTepHale, Heo0XoauMo chopMynHpoBaTh BOIPOC
U 3a/aTh MPENoJaBaTeNl0 Ha KOHCYJIbTAllUM, Ha JIADOPATOPHOM 3aHATHU. YJENUTh BHUMAaHHE
IMOHATHAM, KOTOPEBIC 0003Ha4eHbI 00s13aTENLHBIMA I K&)K)]Oﬁ TEMBI TUCIIUITIINHBI

Lenbto mpoBeneHUs J1TaOOPATOPHBIX 3aHATUN SIBIAETCS 3aKPEIICHHE TEOPETHYECKUX 3HAHUH
CTYACHTOB, IMMOJYUCHHBIX UMHU B XO01€ U3YUCHUA JUCHUIIJIMHEI HA JICKOUAX U CaMOCTOSATCIBHO. 3aHaTus
7a00paTOPHOTO TUMNA BKIIOYAIOT B ce0s CIEAyIOIIME OSTambl: W3y4yeHHE TEOPETHUYECKOW YacTH
1abopaToOpHOI pabOThl; KOHCIIEKTUPOBAHKUE XO/1a BBINOJIHEHUS Ja00paToOpHOil paboThl U MPOBEIEHUE
€e OSKCIEPUMEHTAJIbHONW YacTH; BBIMOJIHEHHE HEOOXOAMMBIX TpaduKoB; OQOpMIEHHE OTYeTa O
npoJieTaHHOM paboTe; 3amuTa JadopaTopHOU padoTHl. JIJisT MOATOTOBKHU K 3aHATHUSIM J1a0OPaTOPHOTO
TUNIA ¥ 3alIUThl BBIOJHEHHBIX JA0OPAaTOPHBIX pabOT CTYAEHTHl BBIIOJHSIOT MPOPAbOTKY
METOJMYECKIX YKa3aHH 1O BBITOIHEHHIO JTAOOPATOPHOH pabOTHI, yaelsis 0co00e BHUMAaHUE ENsIM U
3aa4yaM, TEOPETHUECKONW YacTH M MOPSJIKY BBIIOJIHEHHUS J1a00paTopHO paboThl; KOHCIIEKTHPOBAHUE
HCTOYHUKOB; pabOTY C KOHCIIEKTOM JIEKIIHH, TPOCMOTP PEKOMEHAYEMOM JTUTEPATYPHI.

B XO04C TPYHIIOBBIX W HWHAHWBUAYAJIbHBIX KOHchIBTaI_[I/Iﬁ CTYACHTBI HMCIKOT BO3MOXHOCTDH
MOJIYYUTh KBATU(DUIMPOBAHHYIO KOHCYJIBTALMIO MO OPTraHU3allUd CAMOCTOSATEIBHOTO YIPaBIICHUS
COOCTBEHHOM JIEATENILHOCTBIO HAa OCHOBE aHAJIM3a MMEIOUIETOCs Y CTYICHTa OINbITa OOy4YeHHS,
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UCTIONIb3YEMBIX YYEOHBIX CTPATErvii, uepe3 OOCYXKICHHE CUJIIBHBIX CTOPOH W OTPAHMYEHUUN CTHIIS
VY4EeHHS, a TakKe TIOWCK PECYpCOB, MPEAOCTaBISIEMBIX BY30M ISl JIOCTHKCHHUS HaMEYCHHBIX
PE3yJIbTATOB; JJIsI ONPEICICHHUS TEMbI U TIPOOJIEMBI UCCIICIOBAHMSI, BBIITOJIHCHUS MUHHU-TIPOCKTOB I10
JTUCIUTIIINHE, OOCY)KJICHHSI HayYHBIX TEKCTOB M TEKCTOB CTYJICHTOB, PCIICHHs Y4YeOHBIX 3amady, s
MOJATOTOBKA K KOHTPOJIBHBIM TOYKaM, B TOM YHCJIE€ WTOTOBOHM; JETalbHO TMPOpadaThIBATh
BO3HHMKAIOIIHUE MPOOJIEMHBIC CHUTYaIlMH, OCYIIECTBIIATh MOMCK BApPUAHTOB MX PEIICHHS, ONPEICISITh
MPEUMYIIECTBA U OTPAHUYCHHSI UCTIOIh3YEMBIX CPEACTB /ISl PEIICHUS MOCTaBICHHBIX YIeOHBIX 3a/1a4,
0OHapyXMBaTh HEOOXOAMMOCTh H3MEHEHHUS CIIOCOO0B OpraHU3aIliu CBOEH pabOThI U JIp.

[Ipu n3ydeHN TUCUUILIUHBI UCTIOJIb3YIOTCSI MHTEPAKTUBHBIE METOAbI 00YUEHUSI, TAKUE KaK:

1. JIexknus:

— JIEKIUS-BU3yalNu3alisl — TIojJlaya MaTepuaia OCYIIECTBIISIETCS CPEJICTBAMH TEXHUYECKUX
CpencTB OOydYeHHsI ¢ KpaTKUM KOMMEHTHPOBAaHHEM JE€MOHCTPHPYEMBIX BH3yaJbHBIX MaTepUaioB

(mpe3eHTanuil).
2. JJabopaTopHoOe 3aHsTHE:
—TPEHUHI — MeTOJ] OOyuYeHHs U pPa3BUTHUS CIOCOOHOCTEM K OBJIQJECHUIO JAEATEIbHOCTBIO

IPOBEJICHUSI XMMUYECKUX JIa0OpaTOpHBIX HMcciaeqoBaHuid. MHTeHCHBHAs paboTa BO BpeMs TPEHHHTA
IIOMOTaeT JIOCTHYb BBICOKMX pE3yJIbTaTOB 3a KOPOTKHH CpPOK, a IOCIEAYIOIas CHCTEMa II0Cie
TPEHHHI'OBOTO COIPOBOXKACHUS 00ECIIeYNBaCT Ha/IS)KHOE 3aKPEIUICHHE MaTepraa

- pa60Ta B MaJlbIX TrpyInmnax oOecrieynBaeT AKTUBHYIO IIO3HABATCJIBHYIO JACATCIBHOCTD
00y4JaronMxcs, MpeaycCMaTpUBaeT pacrpeseieHne 00sS3aHHOCTEH MEXAY HUMH, UCHOJHUTEIBHYIO H
OpTraHru3aTOPCKYH0O MHUIUATHBY, aKTyaJIn3alWiO, KaK OIIbITa CaMOCTOSITEIIFHOM JACATCIBbHOCTHU, TaK U
COBMECTHOH palOOThl TO BBINOJHEHHIO JIAOOPATOPHBIX pPAa0OT, 4YTO COTJIaCyeTcss C pealus MU
npoeCCHOHATIBHOMN eATETFHOCTH Oy IyIINX CIEIHAINCTOB.

10 KypcoBoii npoexT (padorta)
Brinonnenue kypcoBoro npoekrta (paboThl) HE TPEAYCMOTPEHO YIEOHBIM TIIIAHOM.

11 IlepedyeHb HMH(POPMALMOHHBLIX TEXHOJOIHMH, HCHOJb3YEeMBIX NPH OCYILIECTBJICHHHU
00pa30BaTeIbHOIO NMpoLecca Mo JUCHHUILIMHE, BKJIIYAs NepeYyeHb MPOrpaMMHOro odecreveHust
1 MHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv un@OpMAUUOHHBIX MEXHONOZUI, UCHOALIYEMBIX HPU OCYULECHIGTEHUU
obpazoeamenvnozo npouyecca

— DJIGKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI, TPEICTABICHHBIC B I1. § paboueil MpoTrpaMMBI;

— UCIIOJIb30BaHUE ClaliA-Npe3eHTalul;

— UHTEPAKTHUBHOE OOIIEHNE ¢ 00yUYaIOIMUMHUC U KOHCYJITUPOBAHUE TTOCPEICTBOM SJIEKTPOHHOM
MOYTBHI.

11.2 Ilepeuenv npozpammnozo obecneuenus, UCHONb3YEMO20 NPU  OCYU|ECMEICHUU
obpazoeamenvHo20 npovyecca

[Tpu ocBOEHMH AMCIUIUIMHBI UCTIONB3YETCs JIMLEH3NOHHOE ITPOrpaMMHOE 00ecTieueHHe:

— TeKCTOBbIN penakTop Microsoft Word;

— nmaket Microsoft Office

— anekTpoHHbIe Tabmuibl Microsoft Excel;

— Mpe3eHTalnoHHbIN penakTop Microsoft Power Point.

11.3 Ilepeuens unghopmayuonHo-cnpagouyHbvIX cucmem
— crpaBoYHO-TIpaBoBas cucrema KoncynpranT-mumoc http://www.consultant.ru/online
— cIpaBOYHO-TIpaBoBas cucrema ["apant http://www.garant.ru/online

12 MaTepuaJibHO-TeXHHYECKOe o0ecnevyeHue TUCIUIINHBI


http://www.consultant.ru/online
http://www.garant.ru/online

Jlyig ipoBeieHrs 3aHATHI JIEKIIMOHHOTO THUIIA, TPYIIOBBIX M MHAMBHUIYaIbHBIX KOHCYIbTAUH,
TEKYIIET0 KOHTPOJI M MPOMEXKYTOYHOH aTTECTAllMU MCIONB3YIOTCA ydeOHble aymutopun 6-505, 6-
506, 6-507, 6-519 c komIUIeKTOM yueOHOM Mebenu.

[Tpu npoBenenun 1a00paTOpHBIX pabOT HCMONB3yeTCs TabopaTopus OMOXUMHU — AyIUTOPHUS
No x/k-9 Ha 16 mocamounblx MecT ¢ obopymoBanueM: kojopumerp KDK-2; pedpakromerp YPJI;
noJsipuMeTp; aucneprarop; cymmisHbN mkadp SNOL 58/350; Becsl maboparopHbie; mKad BBITSHKHOIM;
naboparopHas nocyja (CTakaHbl, IPOOUPKU OMOXUMHUYECKUE, TUTIETKU, CIUPTOBKU, WIMHIPHI U p.),
pacxoaHble MaTepuayibl (XMMHUYECKHE PEaKTHBbBI); IUIaKaThl (mepuoanyeckas Tabiuma J[.U.
Memnpeneesa, Ta0iuIa pacCTBOPUMOCTH ).

JlJiss  caMOCTOSITENNBbHONH pPAa0OThl O0YdYaIOIIUXCSl HCIONB3YIOTCS KabuHeThl 6-214 u 6-314,
KOKIbIH 000pylIOBaH KOMIUIEKTOM Yy4ueOHOW MeOenu, AByMS KOMIIBIOTEpaMH C JOCTYIIOM B
UH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHYIO ceTh «VHTEepHET» M B AJIEKTPOHHYIO HMH(OPMAIMOHHO-
00pa3oBaTeNnbHYIO Cpely OpraHU3aIiH, IPUHTEPOM U CKaHEPOM.

Texuuueckue cpencTBa OOydeHHs IS TpPEACTaBICHUA y4eOHOW WH(POPMALUU BKIFOYAIOT
ayJIUTOPHYIO JIOCKY, MyJIbTUMEIUITHOE 000pyIOBaHUE.

[Ipr w3yyeHNH AMCUMIUIMHBI UCTONb3yercs Oubmuoreunsrid ¢onn Kamuarl TY: ydueOnukw,
yueOHbIe TOCOOUSI, TEPUOANUECKUE KYPHAIIBI, JIEKTPOHHBIN PEeCcypc; pa3AaTovyHbI MaTepral (TeCThbl

u 1p.).
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