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1. Hesnn 1 3agaun yueOHOM JUCHUIUIUHBI

Ilebt0  AUCHUTUIAHBI ~ SIBASIETCA  WM3yueHWe XWMHUUECKOTO COCTaBa JKUBBIX CHUCTEM,
(bYHKIIMOHAIBHOTO 3HAUeHUsI BEIeCTB, COCTABJISIOIIMX )KMBOH OPraHW3M, a TakKXKe M3MEHEHHe 3THX
BeIIIeCTB B MPOLIeCCe KU3HeIesITe/TbHOCTH OPraHU3MOB.

B 3a/1auy IaHHOTO KypCa BXO/IWT:

- copMHpOBaTh TeEOpETUUECKHE
0CO0EeHHOCTH, OMOOPraHUYeCKUX COeJUHEHUH;

- JlaTh 3HAHUS 110 XMMHUUYECKOMY COCTaBY >KHMBBIX OPraHU3MOB U XUMHUECKHX TIPOL[ECCOB,
JIEXKAIIUX B OCHOBE UX YKU3HE/IeATeIbHOCTH;

- BbIPAabOTaTh yMEHMs /[i/i1 YCIEIIHOTO YCBOEHHsI KYPCOB TEXHOJIOTMU TIPOJYKTOB
MTUTAHKUSI, TEXHOXUMHUUECKOTO KOHTPOJIsI, 0011[eli MUKPOOUOIOTMHY U MUKPOOHO/IOTHH;

- HAy4WTh TeXHUKE MPOBe/|eHNsI OMOXMMHUUeCKOTr0 aHa/In3a;

- TIPUBUTb HABBIKA SKCIIEPUMEHTAZIbHOM pabOThI, 3aKPeruTh W YIrAyOUTb Ha TPaKTHKE
TI0/TyYeHHbIE TEOPeTUUYECKHE 3HAHUS;

- CrocoOCTBOBaTh Pa3BUTHIO OIMbITA CAMOCTOSITE/IbHON Hay4YHO-MCC/IeJOBaTeIbCKOM paboThI,
HaBBIKOB HabOmro1eHus1, 0000111eHMsT 1 00pabOTKM SKCTIepUMeHTaIbHbIX JTaHHbIX;

- HAYYMTb I0JIb30BAHUIO CTELIMATbHON OMOXMMUUECKOH TUTEPaTyPOH.

3HaHUA B 00ylacTH OMOJIOTMYeCKOH XWMHHU, B

2. TpeboBaHUA K pe3y/IbTaTaM 0CBOEHHS JUCIUTUTHHBI

[pouiecc wW3yueHWs AWCLMIUIMHBI HarpaBlieH Ha ¢opMUpoBaHMe 00irernpodeccuoHanbHON
KOMITeTEeHL[U:

— cnocobeH M3ydaTh, aHalIW3MPOBaTh, WCIO/b30BaTh OMoOOrnyeckue OOBEKTbl U MPOLIECCHI,
OCHOBBIBAsICh Ha 3aKOHaX M 3aKOHOMEPHOCTSX MaTeMaTU4YeCKHX, (U3MUYeCKUX, XUMHUYECKUX U
Ouosiornueckrx Hayk v ux B3auMocBs3six (OITK-1).

[Tnanvpyemble pe3y/ibTaThl O0yueHWs TPU W3YYeHHUM [JUCLWIUIMHBI, COOTHECEHHbIe C
TJIaHUPYEeMbIMU pe3y/ibTaTaMu OCBOeHUs1 00pa30BaTe/IbHOM MPOrpaMMBbl, Ipe/iCTaB/ieHbl B TaO/uLe.

Tabsuija — [TaHupyeMble pe3ybTaThl 00yUeHus 10 AUCLIUIIHHE, COOTHECEHHBIe C YCTaHOB/I€HHBIMU

B IporpaMMe OakajiaBpyaTa MHAWKATOPaMH JOCTH)KEHHsT KOMITETeHIIUH

Koj u HaMeHOBaHMe .
Kop IInanupyemblii pe3yibTaT Kop
KOMIIeTeH Haumenosanue MHHKATOpa 00yueHust moKa3areJis
KOMIIeTeHI[UH JOCTIDKeHHUS
110717 MO JUCLMIL/IHHE OCBOEHHS
OIIK-1 Criocobex NUA-1onk-1: 3HaeT 3HaTh:
H3yuarhb, OCHOBHBIE 3aKOHbI U — XuUMHYeCcKMM coctaB kuBbix | 3(OIIK-1)1
aHa/IM31MpOBaTh, 3aKOHOMEPHOCTHU OpraHu3MOB;
HCII0/Ib30BaTh MaTeMaTHYeCKHX, — cTpoeHue U cBo¥cTBa 6enkos, | 3(OIIK-1)2
6uosoruyeckue ¢bu3nyeckux, HYKJIEMHOBBIX KUCJIOT, JIUMTU/IOB U
00BEKThI U XUMUYECKUX U VTJIEBOZIOB;
TIpOLIeCChI, OUOOrMYeCKUX HAyK U | — BUTAMHHBI U MX 3HaUeHHE,; 3(OIIK-1)3
OCHOBBLIBAsACh Ha HX B3aUMOCBS3U. — 3HaueHue u cBoiictBa | 3(OIIK-1)4
3aKOHax U N-20nk-1: Y™MeeT (hepMeHTOB;
3aKOHOMEPHOCTSX peliaTh — OcHOBHble  3akoHOMepHoctu | 3(OIIK-1)5
MaTeMaTHuecKux, npodeccroHanbHbIe TIpOTeKaHUs OMOXUMHUYECKUX
¢bu3nueckux, 33/jauM C IpUMeHeHUeM | TIPOLIeCcCOoB B SKUBBIX
XUMUYECKUX U OCHOBHBIX 3aKOHOB OpraHu3Max;
610IOrUeCKUX MaTeMaTHUeCKuX, — ¢orocuHTe3; 3(OIIK-1)6
HayK U UX (bu3nUecKux, — TPOLeCCHI AUCCUMUJISILINAN; 3(OIIK-1)7
B3aUMOCBS35IX XUMHYeCKUX U — (QepmeHTaTHBHBIE 3(OIIK-1)8
OUOIOrMUeCKUX HAyK. | TIPEBpAILeHUs YTIeBO/IOB;
— o00OMeH a30Ta; 3(OIIK-1)9
— B3aUMOCBSI3b nponjeccos | 3(OIIK-1)10
obMeHa BellleCTB B OpPraHU3Me;
— CcTpoeHme, cocTtaB, posb | 3(OIK-1)11




Kog,
KOMIIeTeH
117051

HaumMmeHnoBanue
KOMIIeTeHLIUM

Kopa v HauMeHOBaHUe
MHAUKaTopa
JIOCTIDKeHUs

ILtanupyemsblii pe3yabTaT
o0yueHust
0 JUCLUITHHE

Kop
noxasaress
OCBOEHHSA

MBIIIIEYHOM, COeAUHUTETbHOU |
>KUPOBOW TKaHU B OPTaHU3ME;

— OHOXUMHUeCKHe OCHOBBI
YUEeHHUs O NMUTaHUY,

—  TIUIIEBYIO IIeHHOCTD CHIPhST;

—  OMOXMMHYECKWe W3MeHeHUs!
0e/KOB, JIMMU/IOB, BUTAMWUHOB B
xope TEXHOIOTUUECKUX
TIPOLIECCOB.

3(OMK-1)12

3(OIK-1)13
3(OIIK-1)14

Ymetsb:

— TIPUMEHSATh MOy YeHHbIe
3HaHUS npH U3yUYEeHUH
CreLyabHbIX JUCLUIUIAH W TIPU
Nocjeyroleil  caMoCTOSITeNTbHOM
paboTe Ha POU3BO/ICTBE;

— TPOBOJUTh HEoOX0oAUMbIe
O6UOXMMHUUECKHe  UCC/Ie[J0BaHUs
MIPOJYKTOB TIUTAHUS;

— WCMO/b30BaTh pe3yJbTaThl
OUOXUMUYECKUX  UCCIIe[OBaHUN
IUIl  OTIpeZie/ieHUsT XUMHUECKOTO
COCTaBa ChbIPbS, WCIOJIb3yEMOTO
NPy TIPOU3BO/ICTBE  TPOJYKTOB
MTUTaHUS;

— TMPOBOJWThL OLIEHKY KauecTBa
CBIPbSI U TOTOBOW TIPOAYKLUU TIO
OUOXUMUYECKHM TMOKa3aTesisiM;

— TIPUMEHSATb TMO/TyYeHHbIe
3HaHWs I PalMOHANbHOTO U
6e30TX0HOTO WICII0/Tb30BaHUS
ChIPbS, €r0 XpaHEeHWs, CO3/jaHue
MPOTPeCCUBHBIX TEXHOJIOTMUECKUX
CXeM ero repepaboTKy;

— OLIeHUBATh BO3MO)KHOCTb
3arpsisHeHUs1 OKPY’Karoleld Ccpejibl
BPEAHBIMU OTXOJaMH
MIPOU3BOACTBA.

Y(OIIK-1)1

Y(OIIK-1)2

Y(OIK-1)3

Y(OIIK-1)4

Y(OIIK-1)5

Y(OIIK-1)6

Bnagertb:

— HaBbIKaMHM pabOThI C eIKUMHU
BellleCcTBaMH u JIPYTUMH
XUMUUECKUMHU COeIMHEHUSIMU;

— HaBbIKaMH TpOBe/IeHHs
OMOXMMHUUECKUX HUCC/IeOBAHMUIA;

— HaBbIKAMH COCTaBJIEHUS
OTYeTa O TPOo/IeIaHHON paboTe.

B(OIK-1)1

B(OTK-1)2

B(OIIK-1)3

3 MecTo JUCIUIUITMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbl

YuebHast aucuunviHa «broxuMusi» SBIseTCS AUCLUIUIMHON 00s13aTe/TIbHOM YacTH B CTPYKTYpe

oOpa3oBaTesibHOM MPOrpaMMBbl.

4. Copep>xaHue JMCLUI/IMHBI

4.1 TemamuuecKutl n/1aH OUCYUN/AUHbI
3aouHas ¢opma obyueHus
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Pa3zjgen 1. CtaTnueckas 0MOXHUMHS 56 8 5 - 3 48 Tect
Tema 1: XvMUUueCKH COCTaB KUBBIX Ompoc,
OpraHu3MOB BBITIOJIHEH
ve u
3aImra
naboparop
HOM
26 2 1 - 1 24 paboThI
Tema 2: OOm@ass  XapakTepUCTHKA U Ompoc,
Ovonoruyeckass po/ib  OCHOBHBIX — TpYMII BBITIO/IHEH
BeII[eCTB, COZIePIKaIlIMXCsl B )KUBBIX OpraHU3Max ue u
3aIura
saboparop
HOM
30 6 4 - 2 24 paboThI
Pazpen 2. JAuHaMu4yeckasi "
Tect
¢yHKIHOHA/IbHAsA OHOXUMHUS 79 8 3 - 5 71
Tema 3: O6MeH BellleCTB U SHEPTUU Omnpoc,
BBITIO/THEH
ve u
3aIura
saboparop
HOM
paboThI,
BBITIOJIHEH
ue
TpaKTU4ec
KHUX
28 4 1 - 3 24 3a/laHui
Tema 4: @yHKI[MOHAIbHAST OUOXUMHS 26 2 1 - 1 24 Onpoc
Tema 5: buosornueckasi LJleHHOCTh MUILIEBOTO Onpoc
ChIPbsI 25 2 1 - 1 23
JK3aMeH 9 9
Bcero | 144 16 8 - 8 119

4.2 CodepicaHue oucyun/auHbl

Pasgen 1. CTraTnueckas O0MoXUMHSA

Tema 1. XuMHUYeCKHI COCTAB )XMBBIX OPraHU3MOB

Jlekyus

ITpegmet U 3a71auu Kypca OM0/IOrHYecKoil XUMUM. BHOXMMUST — HayKa 0 XUMHUUeCKOM COCTaBe
YKMBOM MaTepuyl U XUMUYeCKHX TPOLieccax, JIeXKalliX B OCHOBE )KU3HEHHBIX SBIeHUH. broxnuMus Kak
yacTb OWONOTMM — KOMIUIEKCAa HayK, W3yyaloluX >XMBYIO Ipupofy. Pabouve HampaBjieHUs B
oroxumun. Obrias 6uoxumusi. CtaTrdeckasi, IMHaMUUecKast M QyHKLHMOHa/IbHas OMOXUMUSI.

XuUMHUUecKre 3/1eMeHThl, BXOZSIIMe B COCTaB JKMBBIX OopraHu3MoB. OpraHoreHbl. CTpoeHwue,
COCTaB KJIeTKH, KaK CTPYKTYPHOU eWHULIbI JKUBOTO

OcHogHble noHsmusi membl: OUONOrHMUeCcKasi XUMHUsl, CTaTHUecKasi OMOXMMHUS, JUHaMUJecKast
Ovoxumusi, (QyHKIMOHanbHasi OWOXWMHUS, OpPraHOTeHbl, KJeTKa, LUTOIla3MaThueckas MeMOpaHa,
IIUTOM/Ia3Ma C OpraHOWJaMH, sIIpO, OSHJOIUIa3MaThyecKasi CeTb, PUOOCOMBI, MUTOXOH/ADUH WU
TUIaCTH/IbI, KOMIUIEKC ['O/Ib)KU U JTU30COMBI, K/IETOUHBIN LIEHTP, KJIeTOUHbIE BK/TFOUEHHUsI, OPraHOH/IbI



JABH)KeHH K/1eTOK.
BOHpOCbl 0514 CAMOKOHmMpOoiA:

1. Ha3zoBuTe nipeaiMeT U 3a/jaun OMOIOTUYECKON XUMHUHU.

2. C KaKvMU HayKaMH CBsI3aHO pa3BUTHe OMOIOTHYeCcKOl XUMUU?

3. Uro sBiseTcs TNpeAMeTOM CTaTUUeCKOW, [AWHaAMUUeCKOM U (PyHKLMOHA/JIbHOU
OMOXUMUU?

4. Kakue xummyeckue 37ieMeHThbI BXOZAT B COCTaB JKUBbIX OPraHU3MOB?

5. IlepeuniciiiTe OCHOBHBIE KOMITOHEHTbI K/IIETKH.

6. Kakue xumumueckue BelljeCcTBa BXOJAT B COCTaB si7pa?

7. Kakue 6roxyumuuecKkye rmpoLecchl MpoTeKarT B MUTOXOH/PHUSIX?

8. Ha3soBute posib 5H0MP/1a3MaTUYECKOr0 PeTUKY/IyMa B K/IeTKe?

9. KakoBa ¢yHkLusi pubocom?

10. OnuiumTe CTPOEHUe JIM30COM U UX (YHKLIUH.

JlabopamopHble pabombl
JlabopamopHas paboma. BBeneHre B 1ab0paToOpHbIN MPakKTUKYM. TexHHKa 6€30macHOCTH B
OuoXUMHUeCcKOl 1abopaTopuu.
Jlumepamypa: [1], [2], [4]

Tema 2. O0miasi XapakTepuCcTHKa U OHO/IOrMYecKasi Po/ib OCHOBHBIX I'PYNI BeIecTB,
CO/leprKallUXCA B )KMBBIX OpraHu3max

Jlekyus

benku. CopepkaHMe B oOpraHaX M TKaHSIX >XMBBIX OpraHusMoB. CTPYKTypbl OelKOBBIX
Monekyn. ['noOynspHeile u  ¢ubpuisipHele  Oenku. PU3MKO-XUMUUYECKHWe CBOWCTBA OeJIKOB.
PactBopuMoCcTb U ocaxjeHue OenkoB. AMQOTEpHOCTP W H303/eKTpUYecKass Touyka OeslKOoB.
BeicanvBaHue W [leHaTypauus, pasfiesieHde M ouncTKa OesmkoB. HomeHkmatypa ¥ KmaccuduKarys
6enkoB. [IpocTeie u cnoxkHble 6esiku. CocTaB U CTpOeHUe, O1oornyeckasi posb.

Jlekyus

Jluruapl. OO1jasi XapaKTepUCTHKA, POjb B JKUBBIX OpraHusMax. Kiaccudukauys JUMHU/OB.
[Tpoctble munuel. TpuanuaravLiepuHsl (HelTpanbHble XUpsbl). CofeprkaHre )XUPOB B TKaHsX. CocTaB
MIPUPOJIHBIX >KUPOB. PU3MKO-XMMUYECKHe CBOMCTBA XUPOB. Bocka, OCHOBHbIE TMpeACTaBUTeNN U HUX
xapakTepucTuka. Crnoxsbele aunuzael. Doconunuzbl, OCHOBHblE TIpeACTaBUTENIM W UX
XapaKTepUCTHKa. ['JIMKOIMIU/bl, OCHOBHbIE TIpe/ICTaBUTeNN U UX XapaKTepUCTUKa. JIUIONpoTen/bl.
Crepoungpl. CTepUHBI U CTePHU/IbI, OCHOBHBIE MPe/ICTABUTE/IN U UX XapaKTepHUCTHKa.

Jlexkyus

YrneBogpl. OO1ast XxapakKTepUCTHKA, PO/b B )KUBBIX opraHn3Max. Knaccudukarus yrieBozioB.
MoHocaxapuzibl, CTpOeHHe, OCHOBHble MNpefcraBUTesnd. Osvrocaxapuzpl. [rcaxapuzbl, OCHOBHbIe
TpeJiCTaBUTe/Id, UX COCTaB, cTpoeHue. Ilommcaxapugpl. ['omononmcaxapufipl, MX CTpPOeHWe U
Ba)KHeMILIMe TIpe/icTaBuTeNd. ['eTepononivcaxapyzibl, UX CTpOeHUe U BayKHeUIlIre Tpe/CTaBUTe u.

Jlekyus

®epmentel. OOiiee moHsiTie 0 (depmeHTax. [IpocTeThyeckue TpYIbl, KO(epMeHTHI.
Mexanusm (epMeHTaTUBHOTO Kartaiu3a. CBOWCTBa ()epMEHTOB Kak OMOTOTHYECKMX KaTalu3aTOpPOB.
Howmenknarypa u knaccudukauys gepmenToB. Kinaccel (pepMeHTOB: OKCH0PeyKTasbl, TpaHC(epassbl,
TUApOaskl, JIMa3bl, ©U30Mepasbl, Jurasel. VX npeicraButesiv ¥ poiib B 0OMeHe BerriecTB. JIokanu3ars
B )KUBOU KJIETKe.

Jlekyus

HyxkerHoBble KucioThl. CocCTaB, 3/leMeHTapHOe CTPOeHMe W THUIIbl HYK/IeMHOBBIX KHUCJIOT.
ITepeuunas ctpykrypa JJHK 1 PHK. Bropuunas crpykrypa JJHK u PHK. TpetuuHnas crpykrypa JJHK
u PHK. HykneonpoteuHsl.

Jlekyus

Burtamunbl. OOlijasi xapakTepuCTUKa BHUTAaMUHOB U MX OuWosioruueckasi posib. VICTOUHUKU
BUTaMHUHOB. [IpoButamunsl. Knaccudukarus BuTaMrMHOB. Bosio- 1 )KUpOpacTBOpUMbIE BUTAMUHBI, UX
buosiornueckass posb. IloTpeGHOCTH B BUTaMHHAaX. BUTaMuHBI B TKaHSX >KUBOTHBIX M pacTeHUM.



BuTamMuHONozo0HbIe BeljecTBa.

Jlexkyus

Bopga u MuHepanbHble BeljectBa. Cojep)kaHue BOAbl B JKUBBIX opraHusmax. Ilonatue o
dopmax cBsi3u BOJbl B TKaHsX, Ouosiorndeckasi posib Bojbl. Cofiep>kaHHe U POJb MHHepaTbHbIX
BelLL[eCTB B JKMUBbIX OpraHu3Max. Makpo- ¥ MUKPO3/IeMeHThI.

OcHogHble noHsimusi membl: OenKu, aMUHOKHC/IOTHI, TIePBUYHAsi CTPYKTypa Oesika, menTuiHas
CBSI3b, BTODUYHAsi CTPYKTypa Oenka, o-cnvpansb, [B-CTPYKTypa, TpeTW4Hasi CTPYKTypa Oenka,
ry100ysisipHbIe 6esiku, GubpusUIspHbIe Oenku, YeTBePTUYHAsL CTPYKTYpa 0eIKOBOM MOJIEKYJIbl, TIPOCThIe
Oenku, ciokHbIe OefKM, TpOCTeTUYeCKas TPyMmNa, TUAparanus 0OelKOBOM — MOJIEKYIIbI,
M303/1eKTprUYecKasi Touka Oesika, BbicasMBaHWe OesKOB, JieHaTypais OeskoB, JUMU[bI, TIPOCTbIE
JUNUAbI,  TPUALWITMLIEPUHBI,  BOCKA,C/AOXHbIE  JUONUABL,  (ochONUNUbl,  TJIMKOJUIHUJBL,
JIUTIONPOTEN/ibl, CTEePOW/bI, CTePUHBI WU CTepHU/bl, MOHOCaxapW/bl, OJMrocaxapyjpl, AUCaxapujpbl,
ro/iucaxapuzpl, rOMOIIO/IMCaxapujpl, reTepororcaxapuibl, (bepmMeHTHI, KO(epMeHTHI,
(epMeHTaTHBHBIN KaTaiu3, TepMOoIabUILHOCTh JepMEHTOB, TeMIlepaTypHbIi oNTUMyM, pH-ontumym,
abComOTHasE ¥ OTHOCHTeNbHas CreupUIHOCTL (DepMEeHTOB, AKTHBHUPOBAaHWE W HWHIMOMpPOBaHHe
(hepMeHTOB, OKCHIOPelyKTasbl, TpaHC(hepasbl, TUAPO/Iasbl, 11asbl, K30Mepaskbl, TUrasbl, HyKJIeMHOBbIE
KUC/IOTBI, Aa30TUCTble OCHOBaHWs, NUPUMHUAUHOBbIE U IIyPUHOBbIE OCHOBAHUS, HYK/ICO3U/BbL.
nykneotugpl, IHK, PHK, tpancnopthaeie PHK, pu6ocomusie PHK, matpuunsie PHK, Bupychbie PHK,
nepBuuHas ctpykrypa [IHK u PHK, npaBuia Yapradda, koMriiemeHTapHOCTb, BTOPUYHAsi CTPYKTypa
OJHK u PHK, antukozmoH, tperuuHas crtpykrypa [JHK u PHK, Hykneocoma, HyK/1eonpoTeuHbI,
BUTaMUHBI, TIPOBUTAMHHBI, BOJO- W >KUPOPACTBOPHMbIe BHUTAMHHBI, CYTOUHas IOTPeOHOCTb B
BHUTaMUHAaX, BUTAMUHOIO/I00HbIe BellleCTBa, MaKpO- U MUKPO3JIeMEHTHI B KUBBIX OpraHH3Max.

Bonpocbl 015 camMokoHmpons:

1. [Haiite ompezeneHve GenkaM Kak XWMUYeCKUM coefrHeHUsM. OxapaKTepu3yiTe HX
XUMUYECKUM COCTaB, MOJIEKYJISIPHYIO Maccy, opMy MOJIeKy/I.

2. [laliTe XapakTepUCTMKy aMMHOKMCIOTHOro cocraBa OenkoB. Kak kiaccuuuypyroT
AMUHOKHCJ/IOTHI B 3aBUCHMOCTH OT CTPOeHHsI pasivikana? KakoBa rpuposa menTugHOM CBs3U B Oesikax?

3. OxapakrepusyiTe TIepBUYHYIO CTPYKTypy Oenka. IloueMy u3MeHeHusi B TepBUYHOMN
CTPYKTYpe OTPaKaroTCsi Ha OMOIOTMUeCcKNX CBOMCTBaxX OenKoB?

4. OxapakTepusyiTe BTOPUUHYIO CTPYKTYpy OenkoB. Uem oTiMuaeTcs a-Cripanb OT [3-
cTpyKTypbI? KakoBa posib c/1abbix B3aMMOZelCTBUN B CTabMIM3aiid BTOPUYHON CTPYKTYPBI?

5. OnuimMTe TPEeTUUYHYIO CTPYKTYPY OesTkoBoW MoJieKy/ibl.OXapakTepu3yiTe THIIbI CBsi3ei
B TPETUYHOU CTPYKTYpe.

6. B uyeMm 3ak/toyarOTCsi 0COOEHHOCTH UeTBePTHUHOUM CTPYKTYyphl GenkoB? Kakue cBsizu
peanu3yrTcsi Mexxay cyOobeauHunamu? IlpuBeauTte mprMepbl 0e/KOB C M3Y4YeHHON YeTBEpTUUYHOM
CTPYKTYPOM.

7. OmummTte (PU3MKO-XUMHUUeCKHe CBOWCTBa OenkoB. YeMm oOT/aMuaeTcss Tporjecc
ocaxk/ieHusi Oe/IKOB OT JieHaTypaLyu?

8. Kakum o0pa3om 3apsig 6eKoBOI MOJIEKY/IbI B PacTBOpe 3aBHCHT OT TOKasaTens pH
cpeabl? [laiiTe oripe/iesieHue TOHSATHS «HM303/IeKTpUYecKast Touka b6enKkoB».

9. Kakue ripr3Haku jiexkaT B OCHOBe K/acCH(HUKaLyy 6eKkoB?

10. OxapakTepusyiTe BayKHeUIIerpynibl 0eKoB.

11. B uem 3akmouaroTcs OCOOEHHOCTH CTPOEHHWsSI UM CBOWCTBA (DepMEHTOB Kak
OroKaTaMM3aTOpPOB?

12. YeM OTIMUAIOTCS MIPOCTHIE U CJI0KHBIE (hepMeHTbI?

13. OxapakTrepusyiiTe (yHKL[MOHA/IbHBIE LEHTPhI B MOJIeKy/ie (hepMeHTa.

14. Kak BMsIOT Ha aKTUBHOCTb (DepPMEHTOB TemriepaTypa M rokasatess pH cpezbi?

15. Oxapakrepusyiite CrelfuUIHOCTL [AelCcTBUsS (epMeHTOB, BJUSTHHE WHTHOWTOPOB,
VIOHOB MeTaJlJIOB Ha aKTUBHOCTb (hepMeHTOB. [IpuBenTe MpuMepsl.

16. Kakue mpuHLMIBI /1e)kKaT B OCHOBE COBPEMEHHOW HOMEHKJIATYPhbl U Ki1acCHU(UKALUU

¢depmeHTOB? HaszoBuTe K/1acchl (pepMEHTOB.
17.  Uro Ha3biBatoT BUTaMuHaMu? Kak ux KnaccuuiupyoT?



18. KakoBo 3HaueHHe BUTAMUHOB B MeTa00/IM3Me B )KUBOTO OpraHu3Ma?

19. KakoBo XxuMHuUeckoe CTpOeHHe, CyTOYHas IOTpeObHOCTb M Ouojoruueckas poJib
BUTAMUHOB, paCTBOPUMBIX B )KUpax?

20. KakoBo XuMHUecKoe CTpOeHHe, CyTOYHas TIOTpeObHOCTb U Ouojoruueckas poJib
BUTAMUHOB, paCTBOPUMBIX B BOJe?

21. UTto Ha3bIBalOT yriaeBoAamu? Kak ux Ki1acCUPUIMpPYyOT?

22. KakoBsl (hyHKIMY YT/IeBO/IOB B )KUBBIX OpPraHU3Max?

23. Uem oT/iMyaroTCs anbzo3bl OT KeTo3? [IpuBeyTe ripumepsl.

24. OxapakTepusyiuTe CTPYKTypy, CTPO€HUE U CBOMCTBA OCHOBHBIX OJIMTOCaXapyu/ioB.

25. OxapakTepusyiTe CTPYKTypy, CTPOEHHE U CBOKMCTBa TOMO- Y TeTepoIio/iMcaxapuzioB.

26. [aiite onpefiesieHre MOHATHUIO «IMNUbI». Kak KiaccuuuupyroT TUnusl?

27. OxapakTepusyiTe CTPYKTYpPY U POJib Pa3/IM4YHbIX JTUU/0B B OPraHU3Me.

28. OxapakTepu3syiTe HyK/JerHOBbIe KUCIOThI U UX (PYHKLIMU B OpraHu3Me.

29. Onuimte obsi3aTenbHbIE a30THUCThbIe (TTYPUHOBBIE —TMUPIIMUJUHOBBIE) OCHOBaHUS B

cocraBe JIHK u PHK, ux criocoGHOCTb K KeTO-eHOJIbHOW TayTOMepHUH U 00pa30BaHUUIO BOZOPOAHBIX
cBs3eit.[laiiTe oripesiesieHie MUHODHBIM OCHOBAHUSIM.

30. UTo Takoe HyK/1e03u/pl ¥ HyK/1eoTU bl ? OXapakTepr3ynuTe Me)XHYK/IeOTUAHYIO CBS3b.
31. [MepeunicnuTte BU/IbI pUOOHYKIEMHOBBIX KUCIOT U UX (DYHKIUU B KJIETKe.

32. Oxapaxkrepusyiire nepsuunyto cTpykTypy JHK 1 PHK Ha npumepe MPHK.

33. Paccmotpute BTOpuuHyto cTpykTtypy [HK, mnepeunciute mnapameTpel [BOWMHOU

cnupany. B yem 3ak/rovaeTcsl NPUHLMIT KOMIUIEMEHTApHOCTUM KaK OH peanu3yeTcsl BO BTOPUUYHOU
crpykrype JHK u PHK? Onummre Broprunyto ctpykrypy PHK Ha npumepe TPHK.

34. Onuimre TPeTUUHYIO CTPYKTYPYy HYK/IEMHOBBIX KUCIOT Ha Inpumepe TPHK u
cynepcnepanu3aiuu [THK B cocrtaBe xpomarvHa. [aiiTe ompejiesieHue TOHSITUIO «HYK/I€0COMa».
KakoBo ee cTrpoeHue?

35. Kak cBs3aHbl Mexay coboii OenKM U HYK/JIeWHOBble KHC/IOTBI B  COCTaBe
HyK/IeoripoTerHOB? KakoBa posib 6e/TKOB B 3THX KOMITIeKCax?

36. KakoBo cofiep>xaHue U posib BO/bI B JKUBBIX OpraHyi3max?

37. OxapakTepusyiuTe CO/iep’KaHue U poJib MUHePa/IbHbIX BEIlleCTB B )KUBBIX OpraHr3Max.

38. Kakuie BelljecTBa B )KMBbIX OpraHM3Max OTHOCATCS K MaKpO- U MUKPO3/ieMeHTaM?

JlabopamopHble pabombil
JlabopamopHas paboma. KauecTBeHHbIe peaKLIMM Ha OeKu
JlabopamopHas paboma. PU3NKO-XUMHUYeCKHe CBOWCTBA OeTKOB
JlabopamopHas paboma. ®epMeHTBI
JlabopamopHas paboma. ButamMuHbl
JlabopamopHas paboma. Jlunuel. Oripe/iesieHre HaChIIIIEHHOCTH KUPOB
Jlumepamypa: [1], [2], [4]

Pa3pen 2. [lunamuueckas U QyHKIHOHA/TbHAsA OMOXUMMUSA

Tema 3. OOMeH BeliecTB ¥ YHEPTrUH

Jlekyus

[Tpoueccel auccuMunsiuu. OCHOBBI XMMUYECKOW TepMOJWHaMUKW. Pacriaj BellecTB B
nipotiecce Metabosm3ma. Ilporjeccel pacmaza W SHepreTHueckuii oOMeH. DHepretuueckre 3(deKTs
OMOXUMHUUECKUX peaklUil. JHTPOMUs W ee U3MeHeHUs NpU OMOXUMHUeCKUX peakLUsx. OHeprus
I'n66ca, sHeprust ['eslbMrosibIia ¥ HarpaB/IeHHOCTh OMOXUMHUECKUX PeaKLvi.

Bbuonoruueckoe okucieHue. OCHOBHOM M TMpOMexyTouHblii o6meH. Pomp ATD B
OrosHepreTrke oprann3ma. CoBpeMeHHbIe TIPe/ICTaB/IeHHsI 0 MeXaHH3Me OHMOIOTHYeCKOro OKHUC/IeHMS.
O6pa3oBaHue BOJbI U YIJIEKUC/IOTO ra3a. JlpixartesibHasi 1ienb. OKWUCIUTeNbHOE W CyOCTpaTHOe
dochopunvpoBanue.

Jlexkyus

O6meH yryieBoZOB. AHa’poOHBIM pacraj yr/ieBoZOB B TKaHsX. ['nmkonmu3. I'yMkoreHOus.
MoJ/ioUHOKHC/IOe ¥ CUpTOBOe OpokeHre. A3pobHBIM pacmaj yriaeBogoB. LITK. DHepretuueckuii



GamaHc aHa’pobHOrO W a’pobHOro pacmaja yrieBoZoB. OOpasoBanue AT®, depmeHTaTHBHOE
ripeBpailieHue yrieBofoB. POTOCHHTe3 YI/IeBOJOB B paCTeHUSIX.

Jlekyus

O6wmen yiunuzioB. [lepeBaprBaHue U BcachiBaHue qunuAoB B JKKT. Pacrniaz MnizioB B TKaHSX.
Okwucnenue riureprHa. MexaHHW3M OKHC/IeHUsI >KUPHBIX KuciaoT. OOpa3oBaHve W HCIIOb30BaHHe
alleTUIKO9H3UMa. DHepreTuueckuii 3Qp¢eKkT okucaeHust KUpoB. [loHsiTMe 0 GuocUTe3e rMliepUHa U
JKUPHBIX KUC/IOT. CHHTe3 MPOCTBIX U CJIOXKHBIX JIMITAJOB.

Jlexkyus

Obmen OenkoB. IlepeBapuBaHMe ¥ BcacbiBaHWe TMpoaykToB ruapomm3a B JKKT.
[TpomexyTouHblii 0OMeH O0€/JIKOB M aMHUHOKHMC/IOT. [le3aMMHUpOBaHuWe, JeKapOOKCHUIMpOBaHUe,
nepeaMUHUPOBaHWe aMUHOKUCIOT. buocuHre3 Oenka. KoneuHble mpoaykTel oOMeHa OesikoB.
buocuHTe3 MoueBuHbI. Peryssiusi obMeHa GenkoB. O6MeH a30Ta y pacTeHHil. B3auMoCBs3b MexXay
obMeHOM 0OeJIKOB, YT/IeBO/IOB, KUPOB M JIPYTHX BeljecTB. EJMHCTBO mpoijeccoB oOMeHa BeIecTB U
SHepruu B opranu3me. OOIIHOCTH MPOAYKTOB OKWCIeHUs U BbIpaboTku ATO.

OcHoeHble NoHsAMuUsi membl: aHaboM3M, Katabomm3Mm, 3HTponusi, Heprust ['mb6ca, sHEprus
CenbMrosiblia, HarpaB/eHHOCTb OMOXMMMUECKWX peakiiii, MaKpo3pruueckude CBsi3U (BelecTBa),
AT®, AI®, dochopunpoBanre, GHOIOrMUECKOe OKUCIeHWe, CBOOOHOe OKHUC/IEHHe, COTIPSDKEHHOe
OKHC/IeHHWe, OKUC/IuTeNnbHoe — (ochopwivpoBaHMe Ha ypOBHe cyOcTpaTa, OKHC/IWTE/IbHOE
dochopuirvpoBaHrie He YPOBHe [bIXaTe/bHOMN 1jeNu ()epMeHTOB, FMAPOJIN3 caxapy/oB, (ochoponus,
JUXOTOMUUECKUI MyTh pacrajia, MOJOYHOKHC/IOe Opo)KeHHe, TJIMKOJN3, TTUKOTeHOJU3, CIIMPTOBOE
Opoxxenne, uukn Kpebca, TKaHeBOe /bIXaHHe, allOTOMUYECKWH IMYyTh pacriazia, CBETOBbIE DPeaKI|d
¢doTocuHTe3a, TEMHOBBIE peakiMi (POTOCHHTe3a, [3-OKUCIeHNe BBICIINX >KUPHBIX KUCJIOT, TTePeKUCHOe
OKHC/IeHWe JIMIKZOB, CUHTa3a (CHMHTETa3a) BBICIIMX >KUPHBIX KHC/IOT, aLWINepeHOCSIid Oesok,
ruposd3  OesKOB,  Je3aMMHHMDOBaHHWE  aMUHOKWC/IOT, TepeaMUHUpPOBaHHWE  aMHUHOKUCJIOT,
JieKapOOKCUIMpOBaHWe aMUHOKHUC/IOT, aMUHOAL[W/Ia/IeHI/IaThl, MaTpUYHas Teopusi buocuHTe3a Gestka,
TPAHCKPUIILUS, aKTUBALIWSI, TPAHCJISALUS, KOJJOHBI, KOJUPOBaHKe, aHTUKO/O0H, pubOCOMBI, MOJIMCOMa,
OTepOH, pernpeccop, aMIIM(PUKALIYSL.

Bonpocbl 015 camokoHmpoas:

1. B uem 3akmouaeTcss 06MeH BelrjecTB? Uem oT/iyaeTcst aHaboM3M OT Katabosi3ma?

2. [okaxure, uTo 0OMeH BellleCTB TECHO CBsi3aH C 0OMEHOM SHepruu.

3. KakoBa ctpykrypa AT® u ee ponp B obOmeHe sHepruu? Kakasi CBfi3b Ha3bIBaeTCs
MaKpO3pruuecKom?

4. B uem ormmune CBOOOJHOTOOKWC/IEHWS OT  OKHC/JEHHS, CONPSDKEHHOTO  C
dhochopunvpoBaHreM?

5. Kakue BU/bI OKMCIUTENBHOTO (POCHOPUIMPOBAHHUSI peanr3yroTcsl B opraHusme? KakoBbl
YX MeXaHU3MbI U OHoJIorMueckoe 3HaueHue?

6. OnuiuTe CTpOeHHUe /ibIXaTe/lbHOM 1ieny ()epMeHTOB MUTOXOH/|PUM.

7. OxapakrepusyuTe 3Tanbl W (epMeHTbl pacraja TMOoAM- W OJIMr0Caxapy/ioB [0
MOHOCaxapuZioB. B uem pasnuune nporeccoB ruzipoausa u ¢pochoponrsa?

8. OrnummMTe OCHOBHbIE 3Tanbl AUXOTOMMUECKOTO pacraja TIJIFOKO3bl B aHa’pOOHBIX U
a3po0HBIX ycoBusiX. Ha3oBUTe K/Tt0UeBbIe COeIUHEHUS!.

9. B ueMm oTsiMume JbIXaHUs OT TJIMKOJ/IM3a U CITUPTOBOTO OpoykeHus1?

10. Oxapakrepusyiite nukn Kpe6ca. KakoBa ero posb B )Kr3He/IesITeTbHOCTH OPraHu3MOB?

11. B yem omivMuMe AUXOTOMMYECKOrO pacraja yrjieBoJOB OT anoToMuueckoro? CpaBHHTe
SHepreTUUecKyro 3p(eKTUBHOCTDL pacraja yrieBoJoB B a3pOOHBIX ¥ aHA3POOHBIX YC/IOBHUSIX.

12. Yem pa3nuuaroTcsi TPOLECChl CUHTe3a YIJIEBOJOB Y aBTOTPO(OB U TIeTepoTpodoB?
OnuiunTe CBETOBBbIE U TEMHOBbIE peakliiy (POTOCUHTe3a.

13. Onummre r/MKO3WITpPaHCepa3Hble peakMM B TMpolecce OWOCHHTe3a ONUro- U
T10J/IMCaxapuzioB.

14. Onmiyre OCHOBHBIE 3Talbl TUAPOJWTAYECKOrO pacliajia >KMpPOB C I0C/IeAyOLUM
OKHC/IEHWeM TJIMIeprHa W [(3-OKHCJ/IeHHeM BBICIINX >KUPHBIX KUC/IOT. OOocHylTe Oosiee BBICOKYIO
SHepreTUuUecKyto 3¢(eKTHUBHOCTh pacrazia XUpoB M0 CPABHEHUIO C PacrazioM YIJ/IeBOZIOB.



15. TlocpeAcTBOM KaKuX peakLMAOCYIeCTBISeTCS OMOCUHTe3 TPUTULIEPH/IOB?

16. PaccMoTpuTe CTpoeHHe U OTZe/bHbIe CTa/Iuy Y4acThs MyJ/IbTU(EePMEHTHOTO KOMILIeKca —
CUHTA3b!l BBICIINX )XUPHBIX KUC/IOT— B CUHTE3€ >KUPOB.

17. Kak obpa3yeTcsi MallOHU/I-KOSH3UM A U KaKOBa ero posib B OMOCHHTe3e BBICIIHX >KUPHBIX
KUCJ/IOT?

18. OxapakrepusyiiTe 0COOEHHOCTH CTPYKTYpPbl W pOJIb aljuirepeHocsiero 0OeskaB
(YHKLIMOHUPOBAaHUM CHHTAa3bl BBICIINX )KUPHBIX KUC/IOT.

19. TloueMy GesiKOBbIV 0OMEH 3aHHMMaeT L|eHTpa/bHOe MeCTO B OpraHv3mMe?

20. OxapakTepu3yiiTe STamnbl pacnajga OenkoB /10 aMMHOKHUCIOT. Kakwe d¢epMeHTHI
TIPUHUMAIOT yyacTHe B TIpolieccax pacriazia 6enkoB?

21. Tlepeuncnure KOHeUHbIe IPOLYKTHI 0OMeHa OeslKOoB.

22. Kakuve Tpu THMa TpeBpalljeHUd MPOUCXOAAT Tpu obMeHe aMHHOKWCIOT? IlpuBezauTe
IIpPUMepBkI.

23. KakuM o6pa3oM MpoucxoAuT OMOCHHTe3 aMUHOKHUCI0? B ueM ocobeHHOCTH GUOCHHTE3a
AMUHOKHCJIOT B PacTeHUSIX M Y XKMBOTHBIX? Uem ompefesnsieTcsi OHMonoruueckasi 1eHHOCTb OeyTkoB?
OxapakTepusyiiTe 3aMeHHMble U He3aMeHUMble aMUHOKUCIIOTBI.

24. KakoBo cTpoeHMe M Ouonornyeckoe 3HaueHrWe pubocoM? B uem 3akirouaeTcsi ponb
TIOJIUCOM?

25. Oxapaktepu3yiite crpoerre T PHK B cBsisu c yyactrieM B 6uocuHTe3e Oenka. UTo Takoe
aHTUKO/IOHOBas MeT/Is U akLeNTOpHbIM KoHel|? KakoBa posb u3oakuentopHbix TPHK?

26. Tlepeunciure ycioBUsi, HeoOXoAuMble s OuocMHTe3a Oenka B COOTBETCTBHU C
MaTpUUYHOW CXeMOW CHUHTe3a.

27. OmummmTe ponb amuHoanma-TPHK-cuHTeTa3 B MOATOTOBKE aMUHOKUC/IOT K OelKOBOMY
cuHTe3y. PaccmoTpuTe peakijMM akTUBHMPOBAHUSI aMUHOKMCIIOT rpy yyactuu AT® u nocnenyroujye
peaki KozpupoBaHusi npu yuactun TPHK. KakoB Onosornyeckvii CMBICT TOATOTOBUTEBHBIX
peakI[|ii aMUHOKHC/IOT K UX yJ4acTHIO B OMocuHTe3e Oesika Ha pubocome?

28. PaccmoTpuTe OTZe/IbHBIE PeaKLi TPAHCISLMU MPH yyacTrn 6enkoBbix (pakTopoB. Kakoe
3HayeHHe UMeIT aMUHOALIM/IbHBIN U MeNTHANUIbHBIN 1IeHTpbl pubocoM? B ueM 3ak/toyaeTcsi peakLysi
TPaHCIEeNTUAUPOBAHUSA?

29. OxapakTepu3yiiTe Kogupyroiiyo poib MPHK B 6e/koBom cuHTe3e. OMUIIIMTE CBONCTBA
OMO0JIOTHYECKOTO KOa.

30. B yem O6uonorryecKuii CMbIC/I B3aMMOCBSI3U TNPOL[ECCOB 0OMeHa BellleCTB B OpraHu3me?

31. TlpuBeguTe MpUMepHI MyTel MpeBpallieHus IJIF0KO3bI B KUPBI U Oe/KH.

32. HazaBuTe K/tOUeBble COe/lMHEHUs TIpYM TIpeBpallleHWd YIyieBO/IOB B Oesiku U 00paTHO;
JKUPOB — B YIJIEBO/IbI; YIVIEBOZIOB — B HYKJ/IEMHOBbIE KHC/IOTHI.

33. OxapakTepu3yiiTe BUbI B3aMOCBSsi3ell B 06MeHe OCHOBHBIX OUOTIOJIMMEDOB.

34. KakoBa posib 1mkia Kpebca BO B3aMMOCBSI3M TIPOL[ECCOB OOMeHa BaKHEHIIMX K/IacCOB
6uononmiMepoB?

35. OmnumuTe MexXaHHW3M OTMIePOHHOMN PeryJsisiliui CHHTe3a OemKoB.

36. B uem 0co6eHHOCTH B/IMSIHUSI TODMOHOB Ha 0OMeH BelliecTB?

JlabopamopHble pabombil

JlabopamopHas paboma. HykneonpoTeun bl

JlabopamopHas paboma. KonvnuecTBeHHOe ompe/ieieHre TTMPOBUHOTPAJHOM KUCTOTHI

Jlumepamypa: [1], [2], [4]

Tema 4. DyHKIUOHATbHAA OHOXUMMUS

Jlekyus

MpiiieuHass TKaHb. CTpoOeHMe, COCTaB, POJib MbIIIEYHOW TKaHW B OpraHusMe. BakHeliiive
OeNKW MBIIIL]: MHO3WH, aKTWH, MHOT€H, aKTOMWUO3WH U [p. YTJIeBO/bl, JUMU/bI, MUHepa/bHbLIE,
9KCTPaKTUBHbIE Bell[eCTBA MbILLIEUYHOW TKaHU. BUOXxumMuHUecKasi CylL[HOCTh IMPOLIeCCOB COKpalleHUsl U
paccrnabnenusi wmbinr. [locMepTHble UW3MeHEHHsI MBIIIEYHOW TKaHW. ABTO/MM3. A30THUCTBIE
9KCTPaKTUBHbIE BellleCTBa MbILLIEYHOW TKaHU. 3HaueHue [jisi XapaKTePUCTHUKU ChIPbSI.



Jlekyus

CoesvHWTeNbHAsA TKaHb. Posib, CTpOeHMe, XUMHUUYECKUI cocTaB. beky coeJMHUTEIbLHOM TKaHU.
x cTpoeHue, CBOMCTBa, OMOXUMHUUECKast POJib. YTJ/IEBOZAbBI COeIMHUTEbHON TKaHU. ABTOTUTHUECKHE
TpeBpallleHus] COeIMHWTEeNbHONM TKaHW. Posb, CTpoeHMe, COCTaB KOCTHOM W XpAIIEBOW TKaHU.
KvpoBass TkaHb. Posb, pacnpefeneHve, XUMHYECKMM COCTaB >XMPOBOM TKaHU OpraHU3MOB.
'maponuTUuecKuii YW OKUC/IWTENbHBIA TMIpOLleCC B J)KMPOBOM TKaHW. Bujabl MOpuM >KUPOB.
IIpepoTBpalljeHye TOpUX KUPOB. AHTUOKUC/IUTEJIU.

OCHOBHble NOHAIMUSL mMeMbl: MBbIILbl, MblllIeYyHass TKaHb, MMOLUTHI, MMHOCHUMILIACT,
MHOGHUOPU/UTBL, CapKoleMMa, CapKoIlla3Ma, spa, MWO3WH, AaKTWH, CapKoMep, TPOIOMHO3MH,
TPOTIOHWH, AaKTOMMO3WH, MHOT€H, MHOIJIOOMH, MeXaHW3M COKpAllleHWsI MBIIIIbl, a30THUCTble U
0e3a30THCTbIe SKCTPAKTUBHBIE BeI[eCTBA, ABTOJIM3, COEJUHWTENbHAs TKaHb, IUIOTHas W PbIXJast
COeJIMHUTeJIbHbIEe TKaHW, KOJIJIareHOBble BOJIOKHA, 3/1aCTUHOBBbIe BOJIOKHA, KieTKa, PO, KOJIareH,
5/IaCTHH, PETUKY/IWH, MYKOMpOTeuAbl (MyLWHBI, MYKOH/bI), anbOyMUHBI U  TI00YJHHBI,
MYKOITO/IMCaxapu/bl, FTUaaypoHOBas U XOHAPOUTHUHCEPHAs: KUC/IOTHI, XpsilleBasi TKaHb, MEXXK/IeTOUHOe
NIPOCTPAHCTBO, KJIETKa, [P0, TMa/JIMHOBBIA XPSILl, BOJIOKHUCTBIM XPSLL, 3/IaCTUYHBIN XPsLl, KOCTHas
TKaHb, OCTEOLUTHI, S/IpO, MEXK/IETOUHOEe BeIlleCTBO, KOJIJIareHOBble BOJIOKOHLIA, OCCeMH, ¢ocdarbl
KaJbL[usl, JKUpOBasi TKaHb, ’>KUPOBas KJIeTKa, ’JKUPOBas Karulis, IpOTOIUlasMa, Spo, BOJIOKOHLA
MeXXK/IeTOYHOI'O Bell[eCTBa, TPUCTeapyH, TPUMAJIbMUTHH, TPUOJIENH, JTUMIOUABI, (ocaTh/ibl, CTEPUHBI,
CTepOW/bl, TIOpPYA KUPOB, THAPO/N3 JXKUPOB, OKWC/IEHWe >XUPOB, CBOOOJHBIN pajivKal, TepeKHCHOoe
YMC/I0, TIPOrOpKaHWe M OcCajluBaHWe >KUPOB, AHTUOKUC/IUTENW (KapOTWH, JIeLUTHH, KeQasuH,
aCKOpOMHOBas1, TUMOHHASI, MOJIOYHAsS! KMC/IOTHI U JIp.)

Bonpocbl 015 camokoHmpoas:

1. OxapakTepu3ylTe CTPOEHHEe U COCTaB MBILLIEYHOM TKaHH.

2. KakoBa po/ib MbIIIEUHOW TKaHU B OpraHusMe?

3. [aiiTe XapaKTepUCTUKY Ba)KHEHIINM OesTkaM MBIIIILI.

4. OnuiLMTe MeXaHHW3M COKpallleHUsI U PacciabyieH s MbILIL].

5. UTO OTHOCUTCA K a30TUCTBIM 3KCTPaKTUBHBIM BellleCcTBaM MbILIL? KakoBO UX 3HaueHue s
XapaKTepPUCTUKU ChIPbs?

6. IlepeunicinTe 6€3a30TUCTBIE SKCTPAKTUBHBIE BEI[eCTBA MBIIIILI.

7. Kakue BU/bl COeJMHUTE/IbHOM TKaHU CYILIeCTBYIOT?

8. Onummre CTpOeHue U COCTaB COeMHUTE/IbHOW TKaHU.

9. OxapakTepu3syiiTe CTpOeHHe, CBOWCTBA U OMOXMMUUECKYIO poJyib OenKOB U YI/IeBO/IOB B
COeIMHUTE/IbHOM TKaHU.

10. OnwuirTe CTpOeHHe, COCTaB U POJb XPSLLEeBOM TKaHMU.

11. OxapakTepusylTe CTpOeHHe, COCTaB U POJIb KOCTHOU TKaHM.

12. KakoBo cTpoeHMe 1 XUMUUeCKWW COCTaB XKMPOBOU TKaHU?

13. Onuiyre rupoIUTHYECKUN U OKUCIUTE/IBHBIN MPOLIeCC B JKUPOBOW TKaHHU.

14. HazoBuTe BuIbI MOpUX XKUPOB. Kak rpejoTBpaTUTh MOPYY >KUPOB?

15. Ha xkakue pBe rpymmbl [Jelarcad aHTUOKUCAUTenUd? Ilepeunciure OCHOBHBIE

dHTHOKUC/IUTE/IN )KUPOB.
Jlumepamypa: [1], [3], [4]

Tema 5. buosiornyeckasi IeHHOCTb NULIEBOr0 CbIPbS

Jlexkyus

BroxuMuueckie OCHOBBI yueHHsI O MUTAHWU. [IWieBasi [IEHHOCTh ChIPbS M OMOXUMHUYECKHe
OCHOBBI TEeXHOJIOTUYeCKUX TpolieccoB ero obpaboTku. IuiieBoe 3HaueHue Oenka. BamaHc asora.
Buonorunyeckasi 1jeHHOCTh OenkoB. CbHanaHcupoBaHHOe mutaHue. Hopmel nmotpebnenus Genka. Posb
MSICHOM, PBIOHOM W pacTUTeNbHOW TMILM B TUILEeBOM OasaHce HaceneHusi cTpaHbl. OcobGeHHOCTU
XVMHYECKOT0 COCTaBa MSICHOTO, PhIOHOTO M PAaCTUTE/ILHOTO ChIPbs. [IWIeBoe 3HaueHHEe OpPraHOB M
TKaHel >KUBOTHBIX W pacTeHHi. buoxumuueckre n3MeHeHUsi Oe/KOB, JIMTIM/IOB, BUTAMUHOB B XO[ie
TeXHOJIOTUUeCKUX TPOLIeCCOB.

OCHOBHble NOHsIMusi membl: TIWILeBasi LJeHHOCTb, SHepreThyeckasi LeHHOCTb, OUoioruuecKast



1[eHHOCTb, a30TUCTOe paBHOBecHe, COATaHCUPOBAHHOEe TIMTAaHWe, HOPMBI MOTPeO/IeHNs, TUpaTalys U
JeHatypaius 0esiKoB, TMIPOUTHYECKOe pacllelyieHHe >KUPOB, OKUC/IUTe/bHble U3MeHeHUs >KHUDOB,
paspyllieHre BUTAMUHOB.

Bonpocbl 015 camokoHmpoas:
UemM ormpeziesisieTcs NULLieBast LIeHHOCTb ChIPbsi?
B yeMm cocTouT nuiieBast LIeHHOCTh Oe/IKOB?
YTo Takoe MOJIOXKUTETBHBIN U OTPUILIaHe/IbHBINA OaslaHC a30Ta?
KakoBbl HOpMBI TIOTpebsieHust Gesika fiJisi uesoBeKa?
Yem oripeiesisieTcsi GMoornueckasi lieHHOCTh OeKOoB?
OxapakTepu3yiiTe OCHOBbI COa/laHCHPOBAHHOTO TIMTAHUS.
Onwite 0cO6€HHOCTH XMMUUYECKOTO COCTaBa MSICHOTO, PHIOHOTO ¥ PaCTUTETILHOTO ChIPhSI.
KakoBo nuieBoe 3HaueHHe OpPraHoOB M TKaHeM >)KUBOTHBIX U paCTeHU?
KakuM OMOXMMHUYECKMM W3MEeHEHHUsIM TIOZBEepraloTcs OelKd B XO/e TeXHOJOTMUeCKUX
T1pOLIeCcCcoB?

10. YTO MpOUCXOAMT C UIU/IAMH U BUTAMUHAMU B X0/Ie T1epepaboTKH ChIpbsi?

Jlumepamypa: [1], [3], [4]
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5 YueGHO-MeTOAiUeCcKOe o0ecrieueHne A/Isi CaMOCTOSITe/TbHOM Pad0ThI 00yJaroIuXCs

5.1. BHeayoumopHasi camocmosime/ibHAsi paboma cnyoeHmos

B menom BHeayuTOpHas caMoCTosTe/IbHast paboTa CTyJjeHTa NPy W3yYeHWH Kypca BK/TFOUaeT B
cebst cneayrole BUALI paboT:

— npopaboTKa (M3yueHue) MaTepraioB JIEKIUH;

— yTeHHe U NpopaboTKa peKOMeH/J0BaHHOW OCHOBHOM U JIOTIOJIHUTETbHOM JINTepaTyphl;

— MO/JITOTOBKA K 71a00pPaTOPHBIM 3aHSTHSIM;

— MOUCK U TIpopaboTKa MaTepuasnoB U3 IHTepHeT-pecypCcoB, HaAyUHBIX MTyOIMKaLIHiA;

— MO/ITOTOBKA K 3aIuTe 1ab0paTopHbIX paboT;

— TIOATOTOBKA K TeKyIlleMy U UTOTOBOMY (ITPOMEKYTOUHasi aTTeCTalisi) KOHTPOJIFO 3HaHUM 10
JVICLIUTIIIVHE.

OcHOBHasi 071  CaMOCTOSITeNIbHOM pPabOThl CTYZEHTOB TIPUXOAMUTCS HA TIOATOTOBKY K
nabopaTtopHbIM paboTaM M MX 3allUTe, TeMaTHKa KOTOPBIX ITOJIHOCTBIO OXBAaTbIBAET COlepiKaHHUe
Kypca. CamocrosiTesibHasi paboTa 1O TOATOTOBKe K JiabopaTopHbIM paboTaM W UX 3aluTe
nipe/iriosiaraeT yMeHue paboTath C epBUUHON UH(OPMaIHe.

CamocmosimenbHasi paboma no pasoesny 1:

Pabora C KOHCHEKTOM JIeKMMi U peKOMeHJ0BaHHOM /uTepaTypoil (OCHOBHasi U
JIOTIOJIHUATE/TbHASs).

[ToaroroBka MarepuasoB K KOHTPOJIBHOMY OMNpOCY O H3yueHHbIM TeMaM, s1abopaTopHbIM
3aHSTHSIM, TeCTOBBIM ITPOBEPKaM 3HAHHUH, 3amiuTe 1abopaTopHBIX PaboT, Aramoram C rperno/aBaresiemM
Y yYaCTHUKaMM [TPOBEPKU 3HaHUM [1epBOro paszesa AUCLUIIMHBIL.

CamocmosmenbHas paboma no paszoesny 2:

Pabota C KOHCIEKTOM JIeKIMM W DPeKOMeH/0OBaHHOW juTepaTypoi (OCHOBHas U
JIOTIOJIHUATE/TbHAs).

[TogroToBKa MaTepuaaoB K KOHTPOJILBHOMY OIMPOCY T0 M3yueHHbIM TeMaM, JlabopaTOpHbIM
3aHSITUSIM, TECTOBBIM MTPOBEPKAM 3HAHUH, 3aluTe 1abopaTOPHBIX PaboT, AAMasoraM C Tpero/jaBaTesieM
Y yUYaCTHUKaMM MPOBEPKU 3HAHUM BTOPOTO paszesia AUCLUTIIUHBIL.

6 DoHA OLIEHOYHBIX CPE/ICTB /ISl MPOBe/JeHHs MPOMEKYTOUHOHM aTTeCTaliii 00yUJaromuxcs
10 JUCIUIIINHE



@oH/| OLEHOUHBIX CPEJCTB [/ MPOBeJeHUs] TTPOMEXYTOUHOW aTTeCTal[ui O0yuaroIuXCs TI0
JMUCIIUIIMHE «BUOXUMUs» Tpe[CTaB/eH B TPWIOXKEHWH K paboueldl TMporpaMme JAMCILUIIMHBI U
BKJIFOYaeT B ceOsi:

— MepeueHb KOMIIETEHLIMM C yKa3aHMeM 3TaroB WX (OPMUPOBAHMsS B MPOLIECCE OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBbl;

— OIMCaHMe TOKa3aTejiell U KPUTEPHEB OLIEHWBAHWSI KOMITETEHLIMM Ha Pa3/IMYHBIX JTarmax MX
(bopMHpOBaHUs, OMMCAHKE KA/l OLleHUBaHWS;

— TUIOBbIe KOHTPOJIbHBIE 3a/IaHUs UJIM MaTepHaJbl, HeOOXO0MMble [J1sl OLIEHKY 3HaHWH, YMeHUH,
HaBBIKOB U (WJIN) OTIbITA [IeSITe/TbHOCTH, XapaKTePU3YIOLIHMX 3Tarbl (HOPMUPOBAHUST KOMITETEHIH;

— MeTOAWYeCKHe MaTepuasibl, OIpeJeSIOIlie TPOLeAypPhbl OLIEHWBaHUs 3HAaHWM, YMEHUH,
HaBBIKOB U (WJIM) OTIbITA [IeSTe/IbHOCTH, XapaKTePU3YIOLIHMX 3Tarbl (HOPMUPOBAaHUST KOMITETEHITHH.

BOHPOCBI AJIA TIpOBeJeHUA HPOME)KYTO'-IHOﬁ dTTeCTdlluM 110 JUCHHUII/IUHE (3K3aMEH)

XWMHUYeCKUH COCTaB KMBbIX OPraHHU3MOB.
dyHKIMM 6e/TKOB B )KUBBIX opraHu3max. Cofiep>kaHue B OpraHax U TKaHsX.
AMMHOKHC/IOTHBIN COCTaB Oe/KOB.
[TepBuuHast cTpyKTypa Oeska.
BropuuHasi cTpykTypa b6esika.
TpetuyHas cTpyKTypa benka.
YeTBepTUYHasi CTPYKTypa Oeska.
CaoiicTBa 6eKOB.
ITpocThie 6esku.
Crno>xHbIe OesTKu.
depMeHTBI, X COCTaB M CTPYKTypa. [IpocTeTnyeckue rpymibl ¥ KOPepMeHTHI.
MexaHu3M epMeHTaTUBHOTO KaTa/Tu3a.
13.  CgoiicTBa ()epMEHTOB KaK OMOIOTMUECKUX KaTaJM3aTOPOB: BMsHUE TeMrepaTypsl, pH
Y OKHC/TUTE/TbHO-BOCCTAHOBUTE/TLHOTO MOTEHIMaa Ha aKTUBHOCTh (DEPMEHTOB; B/IUSIHHE aKTHBAaTOPOB
Y UHTUOUTOPOB; CIIeLM(PUIHOCTD [IeMCTBUS (DEPMEHTOB.

HBL®NUhAWN =

_ =
M=o

14. HomeHknarypa u knaccudukaiys ¢pepMeHTOB.

15. BuramuHbl, ux 6uonoruyeckast posb. CBsi3b BUTaMUHOB U epmeHTOB. Knaccudukanys
BUTaMUHOB.

16. Buosiornueckas posnb BOAOPaCcTBOPUMBIX BUTaMUHOB. CocCTaB, CTpOeHUe, CoZiepKaHue B
TMHUILEBOM ChIpbe Pa3/IMYHOTO MPOUCXOK/EHHS.

17. Buosiornueckas posib )KMpOpacTBOPUMBIX BUTaMUHOB. CoOCTaB, CTpOeHUe, CoZepyKaHue
B IMUILL[€BOM ChIPb€e Pa3/IMYHOT0 MPOUCXOK/E€HHS.

18. [Tpocteie munuapl. CocTas, CTpOeHUe, CoflepKaHue B TKaHsX.

19. CnoxxHble unuzabl. @ochonunusl U raukoaumnubl. CoctaB, CTpoeHUe, cofiepkaHue B
TKaHsX.

20. I'omononucaxapuzpl. Ctpoenue. IIpescrasureny.

21. [Netepononvcaxapuabl. Ctpoenue. [IpeacraBurenu.

22. Cocras, 371eMeHTapHOe CTPOeHHe U TUIIbI HYK/IEMHOBBIX KUC/IOT.

23. ITepBuunas crpykrypa JHK v PHK.
24. Bropuunas crpykrypa JHK u PHK.

25. TpeTuuHas CTPyKTypa HYKJIEMHOBBIX KUC/IOT.

26. CopeprkaHue BOZbI B OpraHax M TKaHfAX JKUBBIX OpraHuW3MoB. buosoruueckas posb U
(GYHKLMM BO/JbI B )KMBBIX OpraHH3Max.

27. CopepkaHre MUHepa/bHBIX BeIleCTB B OpraHax M TKaHAX JKUBBIX OPraHU3MOB.
buonoruueckas posb U PyHKLMHA MUHEPAIbHBIX BEILleCTB B KUBBIX OPraHW3Max.

28. OOmeH BelecTB KakK BaKHelIlas 0COOEHHOCTb XMBOW wmarepuu. I[loHsTe 00

OCHOBHOM M ITPOMEXYTOUHOM obmeHe.



29. AT® u ee ponb B OMO3HEpreTHKe OpraHM3Ma.

30. MexaHu3M OMOIOTMUeCKOro OKUC/IeHus. TkaHeBoe UM KJIeTOUHOe JIbIXaHue.

31. [IpbixarenbHas 1enb. OKucauTensHoe pochopuivpoBaHue.

32. Cy6cTpartHoe okuciieHre U cybcrpaTHoe (ochopuiupoBaHme.

33. I'nukonu3 1 rukoreHoms. @epmMeHTsl, y4acTBYIOLIMe B 3TUX IpoLieccax.

34. IOTK. ®epMeHThI, y4aCTBYIOLLME B 3TUX IIpoLjeccax

35. OHepreTryecKuii 6asaHC aHa3poOHOTO U a3poOHOTO pacraza yrineBogoB. Obpa3oBaHue
ATO.

36. . ®oTOCHUHTE3 YI/IeBO/IOB B paCTeHUsX.

37. OxucnuTenbHOe Jie3aMUHMpOBaHve. ButamuHbl U (DepMeHTBI, yyacTByHOL{Ue B
peakLusx.

38. HexkapboKcrMMpoBaHWe aMUHOKUCIOT. ButamuHbl U (epMeHThI, y4aCTBYIOLUe B
peakLusx.

39. [TepeamyrHMpOBaHKe WM TPAHCAMHUHMPOBAHHWE aMUHOKHUC/IOT. BUTaMUHBI U (pepMEHTHI,
y4acTBYIOLME B peaKLUsX.

40. buocuHTe3 6enka. Ero ocHOBHBIe 3Taribl U JIOKair3aLusi B KJIeTKe.

41.  Koneunble MpoAyKThl 0OMeHa 6enkoB. [TyTy 06e3Bpe)kuBaHKs AMMHAKa.

42. buocuHTe3 MoUyeBHHBI.

43. Oxwucnenue ravieprHa. Obpa3oBaHue U MCIOIb30BaHKe aleTUIKOIH3UMa. DepMeHTHI,

y4aCTBYIOLLME B MpeBpaLLleHUsIX.
44. Oxkucnenune B)XXK.

45. CuHHTe3 NPOCTBIX U CI0KHBIX JIUITHA/OB.

46. B3auMocCBsi3b MeX/y pa3/IMYHbIMA TUTIAMHA 0OMEHOB BeIL[eCTB.

47. CocTaB u cTpoeHHe 6e/TKOB MBIIIIeUHOW TKaHU.

48. BroxuMuueckasi CyIIHOCTb TIPOLECCOB COKpAlljeHWss ¥ pacciabjieHysi MBI,
[TocmepTHBIE M3MeHEeHUsI MbILLIEYHOM TKaHU. ABTO/N3.

49. A30TUCTBIe  3KCTpPaKTHWBHbIE BellleCTBA MBbIIIEUHOM TKaHW. 3HAueHwe  JJis
XapaKTePUCTUKHU ChIPbSI.

50. CoeguHuTeIbHAsA TKaHb, €e COCTaB U CTPOeHUe.

51. Posnb, cTpoeHMe 1 cOCTaB KOCTHOW Y XPSLL|EBOM TKaHHU.

52. Ponb, cTpoeHwe M coCTaB >XMPOBOW TKaHW. ['MADONIATUYECKHMM U OKUC/IATEIbHBIN
TIPOL{eCC B )KUPOBOM TKaHHU.

53. Buzpl mopuu xupos. [IpefoTspalijeHye opuy KUpoB. AHTUOKUC/IATE/IH.

54. buonoruueckas 1ieHHOCTb O6enKoB. banaHc a30Ta ¥ a30TUCTOe paBHOBECHe.

55. BroxuMuueckue m3mMeHeHUsi O€/IKOB, JIMMIM/OB, BUTAMHUHOB B XO7le T€XHOJOTWYEeCKUX
TIIPOL[eCCOB.

7 PekomeHiyeMas iuTepaTypa

7.1 OcHogHas
1. Buonornueckasi xumus: yue6. mocobue/ FO.b. ®umunmosuu [u ap.]. — M.: Akagemus,
2005. — 256 c. (38 3k3.)
7.2 Jlono/HumeabHas
2. bBepesoBckas B.A. Bbuoxumusi: nab. mpakTukym. — IleTpomnaBnoBck-KamuaTckuii:
KamuatI'TVY, 2005. — 83 c. (41 3k3.)
3. Poroxkun B.B. Buoxumus mbiiii] U Msica: yue6. mocobue. — CII6.: T'uopa, 2009. — 240
c. (7 7x3.)
4. buonoruueckass xumus / niog pexa. H. W. KoBaneBckoii. — M.: Akazemus, 2009. —
256 c. (17 3k3.)

8 IlepeueHn pecypcoB HH()OPMAI[HOHHO-Te/IeKOMMYHUKAIMOHHOH ceTH «IHTepHeT»



Xumnueckasi UH(opMaroHHas ceTb [JnekTpoHHbIN pecypc]. — URL: http://www.chemnet.ru

OnekTpoHHasi 6ubMMoTeKa yueOHBIX MaTepHasioB 10 XUMHUM [DyieKTpoHHbIN pecypc]. — URL:
http://www.chem.msu.su/rus/elibrary
OneKTpoHHble  KHUTM  [yii  obOpa3oBaHusi  [DnekTpoHHbii  pecypc]. —  URL:

http://www.biblioclub.ru
MepauiiHcKast 61boTeka [DekTpoHHBIM pecypc]. — URL: http://www.booksmed.com

9 MeToanueckue yKa3aHHs JJIs1 00yUaIOIMXCS 10 OCBOEHHIO AN CIUIL/TMHBI

MeToKa TIpeTNiofiaBaHusl IaHHOW AMCLMITIMHBI TIPEIIoaraeT UYTeHWe JIEKLWH, MpOoBe/ieHHe
71ab0paTOPHBIX 3aHATHM, TPYIIOBBIX U WHIUBHUYATbHBIX KOHCY/IbTAL[MM 0 OTJe/NbHBIM BOIPOCAM
aucLurivHel.  [IpeaycMoTpeHa camocTosiTenbHasi paboTa CTYAEHTOB, a TakKkKe TPOXOKIEHHe
aTTeCTAlJMOHHBIX WCTIHITAHUHA TTPOMEXXYTOUHOW aTTeCTallvu.

Ha nekuusx paccMaTpUBalOTCS TaKWe BaXKHbIe  pa3fieibl  OMOJIOTMYECKOM — XUMHU
KaK:CTaTHuueckKas, [uHaMuueckast ¥ (QyHKUMOHanbHas OuoxumMusi. B xoze nekuyii CTyZeHTaM Crief[yeT
TIOATOTOBUTE KOHCITEKTBI JIEKI[M: KPAaTKO, CXeMAaTHUYHO, OC/Ie/[0BaTe/lbHO (PUKCUPOBAThH OCHOBHBIE
TIOJIO>KeHHSI, BBIBO/IbI, (hOPMYTMPOBKH, 0000I1IeHNsT; TTOMeuaTh Ba)KHbIE MBIC/IH, BBIIEMATH K/IFOUeBbIe
C/IOBa, TEPMHHBI;, TIPOBEPSTb TEPMHUHBI, TOHSATHS C TIOMOIIBIO SHLIUK/IONEWH, COBapew,
CITPABOYHHUKOB C BBITIMCHIBAHMEM TOJKOBAaHWM B TeTPazib; 0003HAUMTb BOMPOCHI, TEPMHHBI, MaTepHas,
KOTOpBI BBI3bIBAET TPYAHOCTH, TIOMETUTH U TOTBITATbCSI HAWTH OTBET B PEKOMEH/[yeMOM JIuTepaType.
Ecmu camocTosiTebHO He y/iaeTcsi pa3o0paThCsi B MaTepurase, Heo6xoauMo copMyIMpoBaTh BOTIPOC
W 3a7aTh TIPETOZiaBaTe/l0 Ha KOHCY/bTallMM, Ha J1abOpaTOPHOM 3aHSATHU. Y/IeUTh BHUMaHHe
TIOHSITHSIM, KOTOpPbIe 0003HaueHbI 00s13aTe/TbHBIMU /171S1 K&XK/[0W TeMbI IACIATUIAHBI

Llespto TIpoBefieHUsT Tab0PaTOPHBIX 3aHSATUN SIBJIIETCS 3aKPeIUIeHWe TeOPeTUYeCKUX 3HaHUH
CTY/I€HTOB, TIOJTyYeHHbIX MU B X0/le U3yUeHUs AUCLUIUTMHBI Ha JIEKLMSIX ¥ CaMOCTOSITe/TbHO. 3aHSATHUS
71abOpaTOPHOTO THIA BK/IKOYAIOT B Ce0s C/ieAyIOl[Ue JTambl: HM3yueHWe TeOpPeTHUeCKOW 4YacTH
nabopaTopHOU paboThI; KOHCTIEKTUPOBAHKE XO/a BBITIOJTHEHUS 1ab0paTOpHOM paboThl U TIPOBeZieHHe
ee JKCIIEPUMEHTA/JIbHON YacTH; BBINOJHEHHWe HeoOXOAMMBIX Tpa(uKOB; odopMmeHHe OTdyeTa O
Tpo/ie/laHHOU paboTe; 3aiura labopaTopHoi paboThl. [I1si MOATOTOBKY K 3aHATHSM J1ab0pPaTOPHOTO
TWMA W 3al[UThl BBITIOJIHEHHBIX JIaOOPAaTOPHBIX pabOT CTYAEHTHI BBITIOJHSIOT TPOPAOOTKY
MeTO/IMUeCKNX YKa3aHHU I10 BBIO/THEHHIO 1abopaTopHOW paboThl, yaensss 0coboe BHUMaHHe LeJisiM
3alayaM, TeOPeTUUeCKOW YacTH Y TOPSI/IKY BBIMOJIHEHHS 1abopaTOpHON paboThl; KOHCIIEKTUPOBAaHKUE
VCTOUHHKOB; paboTy C KOHCTIEKTOM JIEKL[HH, TIPOCMOTP PeKOMEeH/TyeMOM JINTepaTyphl.

B Xoze TpymIoBbIX W WHAWBUAYATBHBIX KOHCY/bTAllMi CTYAEHTHI HWMEHT BO3MOXKHOCTh
TIOTYYNTh KBATM(PUIMPOBAHHYIO KOHCY/BTAL[MIO 10 OPraHM3aljid CaMOCTOSITENIbHOTO YIIpaBJIeHUs!
COOCTBEHHOW /[IeTeIbHOCTbIO Ha OCHOBE aHajM3a MMEOIErocs y CTyJeHTa OIbiTa O0yueHws,
UCII0/Ib3yeMbIX yueOHBIX CTpaTerui, yepe3 00Cy/eHMe CHUBbHBIX CTOPOH M OTPAaHUYE€HWH CTHIS
yUeHHsl, a TakKXKe TIIOWCK pPeCypCOB, TMPeJOCTaB/IsIEMbIX BY30M /I [JOCTWKEHHSI HaMeUYeHHBIX
pe3yJIbTaToB; [jisl OTIpeJie/ieHrsl TeMbl ¥ TIPO0JIeMbl UCC/Ie[J0BaHUsI, BBITIOTHEHUSI MUHU-TIPOEKTOB T10
JUCLIUIJIHE, 00CY)X/]eHUsl HayuHbIX TEKCTOB M TEKCTOB CTY/IEHTOB, PelleHus yueOHBIX 3azad, s
MOATOTOBKM K KOHTPOJIBHBIM TOYKaM, B TOM UHCJIe WTOTOBOW; JleTaJbHO IpopabaThiBaTh
BO3HUKAIOIIMe MPO0JeMHbIe CUTYAl[MU, OCYIIECTB/ISTh TOMCK BAPHAHTOB WX PeIleHHUs, OTPe/esisiTh
TIPEeMMYIL[eCTBA ¥ OTPAHHUYEHHS MCTI0/Ib3YeMbIX CPEeJICTB ISl PelleHus TOCTaB/IeHHbIX yueOHbIX 3a7ad,
obOHapy>XMBaTh HEOOXOAUMOCThL U3MEHEeHHsI CITOCOO0B OpraHM3aliy CBOeM paboThI U AIp.

[Tpu u3yueHnn AVCHUTUIMHBI UCIIOB3YIOTCS MHTePAKTUBHBIE METO/[bI 00yUeHHs], TaK1e Kak:

1. Jlekuwmsi:

— JIeKIWs-BU3yanu3alsi — Tofiadya MaTephaja OCYIIeCTB/SIeTCSl CPeJCTBAMH TeXHUYeCKHX
cpeAcTB 00y4yeHUs] C KPAaTKUM KOMMEHTUDOBAaHUEM JE€MOHCTPUDPYEMBIX BHU3ya/lbHBIX MaTepHa/oB

(npe3eHTanum).
2. JlTabopaTopHoe 3aHsTHe:
—TPEHWHI — MeTo/i OOyueHWss W pa3BUTHS CIIOCOOHOCTeW K OBJIAJIEHUIO [1eSITe/TbHOCTBIO

MnpoBegeHNsad XUMHWUYECKUX J'Ia60paTOpHBIX I/ICCJIe,E[OBaHI/Iﬁ. NHTeHCcHBHas pa60Ta BO BpeMs TPEHHHI'd
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TIOMOTaeT [JOCTUYb BBICOKMX pe3y/bTaTOB 3a KODOTKHM CpOK, a MOC/leAyrolas CHUCTeMa Iocie
TPEHUHI'OBOT'O COTIPOBOXKZEeHHsI 00ecrieurBaeT Ha/leXKHOe 3aKperieHre MaTeprasa

— pabora B MambIXx rpymmax o0ecreurdBaeT aKTUBHYIO I103HaBaTeIbHYHO [1eSITeNbHOCTh
o0yuaroIuXcsi, MpeJyCcMaTpyUBaeT pacripejiesieHue 00s3aHHOCTeN MeXy HUMHU, UCIIOJHUTEbHYI0 U
OpraHu3aTOPCKYI MHULMATHUBY, aKTya/au3alliio, KaK OMNbITa CaMOCTOSITE/IbHOW /1eATe/IbHOCTH, TaK U
COBMECTHOM paboThl 10 BBITIOJIHEHHIO J1abopaTopHBIX paboT, UTO Coriacyercsi C peanvsiMu
npoeCcCOHABHOM IeATeTBHOCTH Oy JyIIMX CIIeLMaTuCTOB.

10 KypcoBoii npoekT (padora)
BeirosiHeHMe KypcoBoro mipoekTa (paboTsl) He MpeyCMOTPEHO yueOHBIM MJIAaHOM.

11 TIlepeueHr HH(OPMAIMOHHBIX TEXHO/JOTHHM, HCHO/Ib3yeMbIX IPH OCYIeCTBJIEHHU
oOpa3oBaTe/ILHOI0 Mpolecca Mo AUCHUIUINHE, BK/IIOUasi NepeuyeHb MPOrpaMMHOI0 odecrneyeHus
Y HH(OPMaLMOHHO-CIIPABOYHBIX CHCTEM

11.1 IlepeueHp uUHGPOPMAYUOHHBIX MeEXHO/02UL, UCNO/Ab3yeMbIX NpU ocyujecme/neHuu
obpazoeamenbHO20 npoyecca

— 3/IeKTPOHHBIE 00pa30BaTe/IbHbIe PeCyPChI, TIpe/ICTaBIeHHbIe B I1. 8 paboueli MporpamMMel;

— HUCII0JIb30BaHUe CJ1ai/l-Tipe3eHTallul;

— VUHTepaKTUBHOe 00IeHre ¢ 00yJaroMIC ¥ KOHCY/IbTHPOBAHKE TIOCPE/ICTBOM 3/IeKTPOHHOM
TIOYTBI.

11.2 IlepeueHb npozpammHo20 obecneueHusl, UCNO/Ab3yemMo20 npu ocyujecmeneHuu
obpazosameibHO20 npoyecca
[Tpu ocBOEHUHU AUCLIUTIMHBI UCTI0/Ib3YeTCs TMLIEH3MOHHOe TTPOrpaMMHOe obecrieueHue:

- omepaluoHHble cucTeMbl Astra Linux (w1 mHasi onepaloOHHasi CUCTeMa, BK/IIOUeHHas B
peecTp 0TeueCTBEHHOI'0 TIPOrpaMMHOT0 obecrieueHu s );

- KoMIIeKT o¢ucHbIX rporpamMm P-7 Oduc (B cocTaBe TEKCTOBOTO TPOL{eCCOPa, TPOrpaMMbI
paboTbl C S7€KTPOHHBIMU TabJWIAMK, TIPOTPAMMHBIE CpeJCTBa peJaKTUPOBAaHUSI U
JIeMOHCTPALMU Mpe3eHTaLuk);

- IporpaMMa IpOBepKH TeKCTOB Ha IpeJMeT 3aMMCTBOBaHUS « AHTUIIIarAaT».

11.3 IlepeueHb uH(pOPMAYUOHHO-CNPABOUHBIX CUCTEM

— CripaBoyYHO-TNpaBoBasi cucteMa KoHcynbranT-nmtoc http://www.consultant.ru/online
— CripaBOYHO-NpaBoBasi cucrema ["apaHT http://www.garant.ru/online

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne AU CIUTTHHBI

[l mpoBesieHysl 3aHATUN JIEKLIMOHHOTO TUIIA, TPYNIOBLIX U UHVBHYa/IbHBIX KOHCY/IbTALlUH,
TEeKYI[ero KOHTPOJISi U POMEeXXYTOYHOM aTTecTal[i UCI0JIb3yI0TCs yuebHble ayiuTopun-6-507, 6-519
C KOMITJIEKTOM yueOHOM Mebenu.

[Tpu nipoBefieHry 1abopaTOPHBIX paboT UCMOb3yeTcs labopaTopusi OUOXUMHUM — ayJUTOPUS
6-502 Ha 16 mocagouHeix MecT ¢ obopyzoBaHuem: komopumerp K®PK-2; pedpakromerp YPJI;
TIOJISIPUMETP; AUCIiepraTop; cyimibHbIN mKad SNOL 58/350; Bechl 1labopaTopHble; 1IKad BHITSHKHOM;
naboparopHasi IocyZa (CTakaHbl, MPOOUPKHU OMOXUMHIUECKUe, UTIEeTKH, CIIMPTOBKH, LIWJIMHAPHI U 7Ip.),
pacxofiHble MaTepuasbl (XMMUUYECKHe peaKTWBBI); I1akaThl (Tiepuoguueckasi Tabmuma /[.U.
MeHpeneeBa, Tabmuija paCTBOPUMOCTH).

st camocTosiTeNIbHOM paboThl 00yvaroLMXcsl MCrosb3yeTcs: KabuHeThl 6-522; obopyzoBaH
KOMIUTEKTOM ~yueOHOW MeOesmw, JByMsI KOMIIbBIOTEPaMH C [JOCTYNIOM B  HMH(OPMAaLMOHHO-
Te/IeKOMMYHUKALIMOHHYIO ceTb «V/IHTepHeT» W B 3JIEKTPOHHYH WH(OPMaLMOHHO-00pa30BaTe/bHYO
CpeZfy OpraHu3aLiu.

TexHuueckue cpejcTBa oOyueHUsi sl TIpefAcTaBieHHsi yueOHOW HHGOpMAIMM BKJHOYAIOT


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

ayZIMTOPHYIO IOCKY, My/IbTUMeZUHOe 000pyJ0BaHHe.
[Mpy u3yueHUM AUCLUIUIMHBI UCIONb3yeTcs O6ubmuoteunsii GoHa Kamuatl['TY: yueGHUKH,
yuebOHbIe 110CO0OUSs, TIepHOINUeCKHe JKypPHa/Ibl, IEKTPOHHBINA PeCcypc; pa3/aTOuHbIi MaTepHua (TeCTbl

u ap.).



Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlono/THeHNs U U3MeHeHHsA B padoueil mporpamMme 3a / y4eOHbIN roj,

B pabouyto mporpammy 1o aucLuriHe «bruoxumus» s HarpaBieHus moArotosky 19.03.01
«BbroTexXHOI0rMs» BHOCATCS C/e/lyOLe [JOTI0/IHEHUS ¥ U3MeHeHUsI:

,Z[OHOJIHEHI/IH 1 U3MeHeHHA BHeC

(momxHOCTb, ®.1.0., MoAUCH)
Pabouast mporpamMMa nepecMoTpeHa U 0/jo0peHa Ha 3ace/laHuu Kadepbl
« _ » 202 r.
3aBenyto1uii Kadeapoii

(Toamumch) (®.1.0.)



