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1 Iestu ¥ 32124 OCBOEHUSA M CHUNIMHBI

1.1 Heab AuCUMIIMHBI

Ienb OCBOCHMS TUCIUILIMHBI SBISETCS (POPMUPOBAHKUE Y OaKalaBpOB IO HAIPABICHUIO MOJITOTOBKU
49.03.01 «®Dusnyeckass KyJbTypa» COBPEMCHHBIX HAy4YHBIX 3HAHMH B 00JACTH XHMHUYCCKHX OCHOB

IIPOUECCOB KUBHCACATCIIBHOCTH,

O3HAKOMJICHHE C OCOOCHHOCTSIMH IIPOTEKAHUA OHMOXUMUYECKUX

IMpoueccCCOB BO BPEMs 3aHATUMN (1)I/I3I/I‘{€CKI/IMI/I YHOpaAXKHCHUAMHA U CIIOPTOM, B IICPUOA BOCCTAHOBJICHUS IIOCIIC

MBIIICYHOH pabOoTHI.

1.2 3agauyn TUHCHUTLINHEBI

— chopMHpPOBaTH COBPEMCHHBIC
OHMOJIOTMYECKUX  OPTraHU3MOB,
OHMOJIOTNYECKUMH (QYHKIUSMH.

paccMoTpeTh

npeacTaBjICHUA O

CTPYKTYPHOM  XMMHYECKOU
B3aMMO3aBUCUMOCTh  MEXIy HX

OpraHH3alHx
CTPYKTYpOH U

— U3YYHTh OCHOBHBIC IIyTH OOMEHA BEILECTB B JKUBBIX OpPraHU3MaXx, PEryJsIHI0 OMOXUMHYECKHX
IPOLIECCOB Ha MOJICKYJISIPHOM U KJIETOYHOM YPOBHE OpraHU3alMH )KUBOM MaTEpHH.

—  U3Y4YHTh OHMOXMMHYECKHME MEXaHM3Mbl OOCCIICYEHHs MBIIICYHOW MeSTeTbHOCTH M WX POJIb B
obecreueHny TPEHUPOBKY ¥ 3aHITHN aTallTUBHON (PU3UUECKOU KYJIBTYPOH.

2 Ilepeyenb KoMIleTeHLNI, GopMHUPYeMBbIX B pe3y/ibTaTe 0CBOCHHUS IMCIHUIIIMHbI

JucuumnrHa «BbroXuMus 4eaoBeKay OTHOCUTCS K 00sI3aTEILHON YacTH OJI0Ka «JIHMCITUIIINHED).
[Ipn Hagmumm OOydYAIOIMIUXCSA W3 YHCIA JIUI] C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 3IIOPOBBS,

KOTOPBIM HEOOXOAMM OCOOBIH TOPSJAOK OCBOCHUS JIUCIUIUIAHBI

(Mogyns), mO MX OKETIaHHIO

pa3pa6aTI>IBaeTc;1 alaliTUpOBaHHasA K OTI'pPpaHUYCHUAM HUX 3O0POBLA pa6oqa;1 mnmporpaMma  AUCHUITIIMHBL

(Momyms).

[Ipouecc u3yueHUss AMCHUMUIUIUHBI
CIEQYIOIIUX KOMIIETCHIUMH B
00pa3oBaTenbHON IPOTPaMMO:

«buoxuMus d4eJoBEKay
COOTBETCTBUHU C

HampaBlieH Ha (OpPMHPOBaHHE
®I'OC BO wu oOCHOBHOW mpodeCCHOHATBHOM

dopmupyemble KOMIIETCHIINN

I/IHI[I/IKaTOpLI JOCTHXKCHUSA KOMIICTCHIIMNA

OIIK-1 Cnocoben coliepKaHue
3aHATHHA C YYETOM IIOJIOKESHUH TEOPUH (PHUIUIECKOH

¢usnonormueckoi

IUTAHUPOBATh
KyJIbTYPHI, XapaKTEePUCTHKU
HarpysKH, aHaTOMO-MOP(}OIOTHIECKUX "
TICHXOJIOTHYECKUX OCOOEHHOCTEH 3aHMMAarOIIMXCS

Ppa3JIMYHOTO 110JIa U BO3pacTa.

OIIK-1.1 3naeT NONOKEHUS TEOPUH (PUIUICCKOHN KYJIBTYPHI,
(HU3HONOTMYECKYI0 XapaKTepPHCTUKY HATpy3KH,
MopdoJoruyeckue u
3aHMMAIOIIUXCS PA3IMYHOTO IMOJa W BO3pacTa; CHeHU(UKY,
MaciiTabbl M MpPEJAMETHbIE aCIeKThI

aHaTOMO-
IICUXHNYCCKHUEC 0COOEHHOCTH
IJIaHUPOBAHUsA, €ro

O00BEKTHBHBIE U CyOBEKTHUBHBIE NTPEIIOCHIIKH.

OIIK-9 CnocobeH OCymecTBIATh KOHTPONIb C
UCTIOJIB30BAHUEM METOJ0B M3MEPEHHS H OLCHKH
(hU3UYIECKOTO PA3BUTHS, TEXHHYCCKON U (hHU3UUCCKOM
MOJTOTOBJIEHHOCTH,

IICUXHYCCKOT'O COCTOSHUA

3aHUMAIOLIUXCs.

OIIK-9.1 3naeT METOAUKH KOHTPOJIA U OLIEHKA (PU3NIECKOTO
pa3BUTHSI, TOATOTOBICHHOCTH M TICHXHUYECKOTO COCTOSHUS
3aHUMAFOIIHXCSI.

OIIK-9.2 Ymeer mondupaTh METOIbl U3MEPEHHS U OLICHKU
(U3MYECKOr0 pa3BUTHS, MOATOTOBICHHOCTH, MCHXUYSCKOTO
COCTOSIHUSI 3aHHUMAIOIIUXCS, MHTEPIIPETUPOBATh PE3yJIbTaThI
KOHTPOJISL.

3 O0beM TUCHUILTHHBI M BUABI Y4eOHOH padoThl

3.1 O6beM AMCHUNIMHBI ¥ BUbI Y4eOHOi pa6oThl (0uHas popma oGyueHus)

} Tpydoemxocmb 6 uacax
Ne Buowi yuebnoii pabomoi
3 cemecmp Bcezo

1. KonTtaktHas padoTa 42 42
1.1 3aHATHS JEKIIMOHHOTO THIIA 16 16
1.2 3aHATHS CEMUHAPCKOTO TUIA (CEMHUHAPHI, TPAKTHYECKHUE 3aHATHS,

HPaKTHKYMBI, JaO0paTopHbIe padOTHI, KOJUIOKBHYMBI U 1Ip.) / B T.4. B 26/0 26/0

(hopMe IPaKTUIECKOH IO OTOBKH




2. CamocrositesnbHas paboTa / B TOM YHCIIe TIOATOTOBKA K 66/0 66/0
IPOMEXXYTOUYHOH aTTecTaluu
3. IIpomesxyTouHas aTTecTalys — 3a4eT C OLEHKOM + +
4. Bcero Tpy10eMKOCTb AUCIUIUINHEL:
6 akademuyeckux yacax (A4) 108 108
6 3auemnwlx eounuyax (3E) 3 3
3.2 O0beM AUCHHMIIJIMHBI M BBl y4eOHOI padoThl (3a04Hast popMa o0yueHus)
Tpyooemrxocms 6 wacax
No Buovi yuebnoii pabomei
3 cemecmp Bceeo
1 KonrakTHas padora 10 10
1.1 3aHATHSA JEKIIHOHHOTO THITA 2 2
1.2 3aHATHSA CEMUHAPCKOTO THIIA (CEMUHAPHI, IIPAKTHYECKIE 3aHATHS,
MPaKTUKyMBI, Ta0OpaTopHBIE PaOOTHI, KOJUIOKBUYMEI U JIp.) / B T.4. B 8/0 8/0
(hopme IPaKTUIECKOM MOITOTOBKH
2. CaMOCTO;{TeJILHfm paboTa / B TOM YHCIIe MOTOTOBKA K 98/4 98/4
IPOMEXXYTOUYHOH aTTecTaluu
3. [IpomexyTouHas aTTecTalus — 3a4eT ¢ OLIEHKOM + +
4. Bcero Tpy10eMKOCTb JUCLIUIIINHBL:
6 akademuyeckux vacax (A4) 108 108
6 3auemnwlx eounuyax (3E) 3 3

4 @oH[ OLIEHOYHBIX CPENCTB

@®oHJ OIIEHOYHBIX CPENICTB ISl TEKYIETr0 KOHTPOJIS U MTPOBEACHUS TPOMEXYTOYHOM aTTeCTallnu
obydaromuxcs opopmiteH kak [Ipunoxenne Nel k paboueit mporpaMMe AUCIUTUIHHEL.

5 CTpykTypa u conepxanue AUCUUIIMHBI

5.1 MoayabHbIi TeMATHYECKUH MJIaH

5.1.1 MoayabHbIii TeMaTH4YecKHUii MJ1aH (o4Has ¢opMa 00yUeHHs)

Buowt yuebnoii pabomui
U mpyooemKocmy
6 uacax
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Pasgen 1. Ctarndyeckass OHOXMMMUS. 6 10 0 42 58
CrpoeHne aroMa (COCTaBHBIE YacTH, 3apsiJl COCTAaBHBIX uactei). Smpo
1.1 . aroma (cocrtaB, Mmacca, 3apsja). PactBopel. OCHOBBI OpraHu4eckoi: 2 2 0 16 20
XMMUH.
12 OCHOBBI OPraHWYECKOH XWUMHH. XHUMHYECKHH COCTaB OpraHu3Ma 0 5 0 18 20
' YeJoBeKa
13 OOmue 3aKOHOMEPHOCTH OOMEHa BEIIECTB B OpPraHM3ME YeJIOBEKa. ) ’ 0 4 8
' buosnepreruka.
1.4  Buoxaraius. 2 2 0 4 8
1.5  BuramwuHbI 0 2 0 0 2
Paznen 2. lunamudeckasi 0MOXUMMS. 4 6 0 12 22




2.1  OOMEH yrJIeBOIOB. 2 2 0 6 10
2.2 1 O0OMeH JIUIUI0B U OEIIKOB. 2 2 0 6 10
2.3 OOMeH BOJbI 1 MUHEPATbHBIX BEIIECTB. | OPMOHBI. 0 2 0 0 2
Pa3nen 3. OcHOBBI OMOXMMUHM CIIOPTA. 6 10 0 12 28
3.1  BuoXWMHS MBIIIIEIHOTO COKPAIICHUSI. 2 2 0 2 6
3.2  buosHepreTHKa MBITIICYHOM NEATSIHLHOCTH 2 2 0 4 8
Buoxummueckue  W3MEHEHHS B OpraHM3ME IIPH  MBIIICYHOH
3.3 | mIeATeNBHOCTH W PA3IMYHON MATONOTHH. BHOXMMHWYECKHEe MEXaHW3MBI | 2 2 0 6 10
YTOMJICHHUSI.
Buoxummueckue 3aKOHOMEPHOCTH BOCCTAaHOBIIGHHS HapymeHHbIX O 4 0 0 4
34 ¢yakunii. broxumudeckne 3aKOHOMEPHOCTH aJaNTaldd K MBIIIECYHON
’ paboTe W TpH MATOJOTMUA. BHOXMMHYECKHUE OCHOBBHI JIBHTATCIBHBIX
Ka4yeCcTB CIIOPTCMEHA.
Hroro (mo kypey): 16 26 0 66 108
5.1.2 MoayabHbIi TeMaTH4YeCKHil IJ1aH (3a04Hasa ¢gopma 00ydeHHs)
Buowi yuebnoii pabomoi
U mpyooemKocns
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Pasgea 1. Ctarndyeckass OHOXMMMUS. 0 2 0 36 38
Crpoenne aToma (COCTaBHBIC YacTH, 3apsj COCTaBHBIX dactei). SAmpo
1.1 aroma (cocraB, Macca, 3apsang). PactBopel. OCHOBBI OpraHm4eckoil 0 0 0 6 6
XUMHH.
12 OCHOBBI OpraHMYECKOM XUMHH. XHMHYECKUHA COCTaB OpraHu3Ma 0 0 0 6 6
) JeioBeKa.
13 OO0me 3aKOHOMEPHOCTH OOMEHa BEIISECTB B OpraHM3ME YeJIOBEKa. 0 1 0 9 10
) BbuosHepreTuka.
1.4  buokaranms. 0 1 0 9 10
1.5 | ButamuHbL 0 0 0 6 6
Pasznen 2. JImnaMmudeckasi OMOXUMMS. 2 2 0 20 24
2.1.  OOMeH yIJIeBOIOB. 1 1 0 10 12
2.2.  OOMeH JIUnUI0B 1 OEJIKOB. 1 1 0 4 6
2.3.  OOMeH BOJIbI M MUHEPAJIBHBIX BENIeCTB. | OPMOHBI. 0 0 0 6 6
Pasnen 3. OcHOBBI OMOXMMHM CIIOPTA. 0 4 0 42 46
3.1  BHOXHMMHS MBIIIEYHOTO COKPALICHHUSI. 0 2 0 12 14
3.2  bHO3HepreTHKa MBIIIEYHON AEATEILHOCTH 0 0 0 10 10
BruoxuMunueckne  W3MEHEHHMs B OpraHm3Me 1npu  MblmedHoi | 0 2 0 10 12
3.3 | IeATEeNhHOCTH W pa3IMYHON MATOJIOTWU. BHOXMMHUYeckne MeXaHWU3MBI
YTOMJICHUSL.
BruoxuMunueckre 3aKOHOMEPHOCTHM BOCCTAHOBJIEHUsI HapylieHHbIX | 0 0 0 10 10
3.4 ¢ysxnnid. broxummyeckne 3aKOHOMEPHOCTH aJalTallld K MBIIIETHON
' paboTe W pU MATOJIOTMH. BHOXHMHYECKME OCHOBBI IBHUTATCIIBHBIX
Ka4eCTB CIIOPTCMEHA.
Hroro (mo kypey): . 2 8 0 98 @ 108




OCOOCHHOCTH TIPOBEJICHUSI 3aHSATHH, TEKYNIETO KOHTPOJS YCIEBAEMOCTH W MPOMEKYTOYHOH
aTTeCTalluy I MHBAJIMIOB U JIHII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBs OTpakeHsb! B [lomoxkennu
00 opraHu3anuu 00pa30BaTEIILHOTO MPOLEcca /IS WHBAIU/IOB U JIUI C OTPAaHHYECHHBIMU BO3MOXHOCTSIMHU

3JI0POBBSL.
5.2 Conep:xanne pa3aejoB U TeM y4eOHOH U CIUILTHHBI
5.2.1 Copep:xanne pa3aejoB M TeM y4eOHOH AUCHUILTAHEBI (04Hasi popMa o0OydeHuUst)
Paszoenvi, Cooeparcanue
membl
1 Pazden 1. Cmamuueckas 6uoxumust.

1.1 Tema. Cmpoenue amoma (cocmasHvie yacmu, 3apsao0 cOCMAgHbIX yacmetl). A0po amoma (cocmas, macca,
3aps0). Pacmeopul. Ocoebl opeanuyeckoi Xumuu.
3anamue nexyuonnoco muna I. CtpoeHHe atoma (COCTaBHBIC YACTH, 3apsi COCTaBHBIX dacTeit). Smpo
aToMma (cocraB, Macca, 3apsin). PactBopsl. OCHOBBI OpTaHUYIECKON XUMHH.
AtomHas opOutanmb, GpopMBI OopOMTaNeH I AIEKTPOHOB Pa3IMYHBIX MOAYpoBHEH. KBaHTOBBIE UMCIIO
(pusnyeckuii cMbICII, YUCTOBBIE 3HaueHNUs ). [IpUHIMIIBI cOCTaBIICHHS AIIEKTPOHHOM (opMyJIbl aTOMOB: a)
npuHLUI 3anpeta [laynu; 6) NpUHIKMIT HAMMEHbILEH YHEPIUH; B) IpaBuiIo XyHIa.
Kiaccudukanms pacTBOpoB 0 pa3MepaM YacTHIl PaCTBOPEHHOTO BelecTBa. MeXaHHW3M pacTBOPEHUS
BEIECTB C pAa3lIMYHBIMM THIIAMH XHMHYECKHX CBsizeil.  Dusnueckue CBOICTBA OpraHUYECKHX
COEIMHEHUI M MX 3aBHCUMOCTh OT cTpoeHus. Knaccudukaius opranuueckux BemiectB. Onuromeps! u
nonmepsl. HoMeHkIiaTypa opraHm4ecKkux BeIecTB.
3ausmue cemunapcxkoeo muna (npakmuueckoe 3amsmue) 1. ANTOPUTM 3amOTHEHUS JJIEKTPOHAMHU
YPOBHEH W TOAYpOBHEW. OieKTpoHHO-rpaduueckue GopMmyibl. Bo30ykIeHHOE COCTOSHHE aTOMOB,
BO3MOJXKHBIC [IEPEXO/IbI.
Camocmosimenvhas paboma. TIoATOTOBUTH 3JIEKTPOHHBIE (POPMYJIIBI ATOMOB 5 XUMUYECKUX 3JIEMEHTOB.

1.2 Tema. Ocnogel opeanuyeckol xumuu. Xumuieckuii cocmag opeaHusma Yeio6exd.
3ausmue cemunapckoco muna (npaxmuueckoe 3awsamue) 2. KoHIEHTpauus pacTBOPOB, CIIOCOOBI €€
BBIPD@XKCHUs (MOJISIpHAs, MOJISUIbHAsI, HOpMajlbHasi, MPOLIEHTHAs, TUTP, MOJbHBIC NI0JH). XHMHUYECKHE
CBOMCTBAa YIJIEBOJIOPOAOB, CIIUPTOB, AlbJCTHIOB M KETOHOB, KapOOHOBBIX KHCIOT, 3()MPOB, aMHHOB,
thuonoB. CTpoeHue u Kiaccuukaiys OCIKOB, JXKUPOB M YIIIEBOJOB. | ©HETHYECKas CBSI3b MEKIY
Pa3IMYHBIMHU KJIACCAMH OPTaHUYECKUX COCTMHEHHH.
Camocmosimenvhas paboma. Penienue 3aaa4 npeoOpa3oBaHus KOHIEHTPAIUH PaCTBOPOB.

13 Tema. Obwue 3axonomepHoCmU 0OMEHA Beujecme 8 opeanusme yenosexa. buosnepeemuxa.

3ansmue nexyuonnoeo muna 2. XVUMHUYECKHE OSJIEMEHTHI, MOJEKYJIbl W HOHBI, BXOJISIIUE B COCTaB
OpraHu3Ma 4YeJoBeKa, MX Cofep)kaHHe M (YHKIHMH. YPOBHHM CTPYKTYpHOH OpPTraHM3aIlMM XHMHUYECKUX
COC/IMHEHUH )KUBBIX OPraHU3MOB.

IMousTre 06 0OMEHe BElIeCTB OpraHn3Ma C BHEIIHeH cpefoil. OOMeH BeIecTB U JHEPIHU — OCHOBA BCEX
OmoTOrnIecKuX (PyHKITHIA.

AccuMUIISIIIMS M AMCCUMUIAIMS, aHAOOMM3M UM KaTaboNM3M, WX B3aUMOCBS3b. AMduOOINUEcKue
npeBpainerus. [ToHsTHe 0 (YHKIHOHATHLHOM U IUIACTUYECKOM OOMEHe, OOMeHe C BHEHIHed cpemoil u
MIPOMEKYTOUHOM OOMEHE.

OCO6CHHOCTI/I MIPOTCKaHUA 0OMEHHBIX IIPOUECCOB B PA3JIMYHBIX COCTOAHUAX OpraHu3mMa: OTHOCUTECIBLHOTO
MOKOsI, aKTUBHOM JEeSTeNIbHOCTH, OTIbIXa IMocjie paboThl. 3aBUCHMOCTh OOMEHa BEIeCTB OT BO3PAacTa,
0COOEHHOCTE! MUTAaHU, APYTHX (HAKTOPOB.

V3meHeHne OOMEHHBIX TMPOILECCOB TIOJ BiIusSHHEM (DaKTOPOB BHEIIHEH cpenbl Kak OCHOBa
OMOXHUMHYECKOMH azanTtanyu opraimu3Ma K yCJIOBHUAM CYIIECTBOBaHMA.

B3aumocBsizp 0OMeHa BeIIeCTB U 0OMeHa dHepruu. [IpHioXeHHe 3aKOHOB TEPMOJUHAMHKHA K OOMEHY
9HEPTUH B KUBBIX OprannzmMax. OpraHu3M Kak OTKpbITasi CUCTEMA.

VcTouHuMKM 5HEprHU OpraHM3Ma YelloBeKa, MX XapaKTepUCTHKa. broyiormyeckoe OKHCIIEHHE OCHOBHON
IyTh OCBOOOX/ICHUSI SHEPTUH B JKUBBIX opraHusmax. IloHsaTtiue 00 a3poOHOM M aHa’pPOOHOM OKHCIICHHH.
AbnpoOHOE OKHCIIeHHE KaKk MHOTOCTyNeHYaThlid nporuecc. JpixarenbHas mens. OOmpe npeacTaBieHus o
XMMHYECKOM COCTaBE M CTPOEHHMH (PepPMEHTOB OMOJOIMYECKOro okucieHHsa. Kuciaoponx kak akmenTop
AIEKTPOHOB M TMPOTOHOB. OOpa3oBaHWe BOABI W TMEPEKUCH BOJOPOAA B MpoIeccax OMOJIOTHYECKOTO
OKHCJICHHSI.

3aunsmue cemunapcxkoeo muna (npaxmuyeckoe 3sausmue) 3. OOLIME TPHUHIMIBI PETYJSAINA OOMEHA
BEIIECTB. MeEXaHM3Mbl JCATEIbHOCTH BaXKHEUIIMX PErySITOPHBIX CHCTEM OPraHHW3Ma. CHCTEMBI
JU(QPEepEeHIIMPOBKH KJIETOK, CHCTEMBbI KICTOYHON aBTOPETYJSIIHMH, SHIOKPUHHONW CHCTEMbI, HEPBHOM
CUCTEMBL.




B3anmocBs3b 0OMEHHBIX ITPOLIECCOB C KICTOYHBIMH CTPYKTYpaMHu.

OHepreTnuyeckuil 3QQPeKT OMOIOTMUECKOTO OKHCICHUS: aKKyMyJSIHsS SHEPIUH B MaKpOIPIHYECKUX
CBSI35X M TerooOpa3zoBaHue. AneHo3uHTpudochopHas kucnora (ATD), ocoOeHHOCTH ee XMMUUECKOTO
cTpoeHMsi, Ouonormueckas posib. OOmMe TPEeNCTaBiICHUss O MeXaHM3MaxX OKHCIUTEIbHOTO
¢dochopunuposanus. [lonsTre 0 cyOCTpaTHOM M OKUCIUTENEHOM (ocdopunrpoBaHuy.

CB00OOHOE OKHCIEHHE. 3aBHCHUMOCTH CTEIICHH COIPSDHKEHUS OKUCICHHs ¢ (hocOopHIMpOBaHHEM OT
(YHKLMOHAIEHOTO COCTOSTHUS OpTaHU3Ma

Camocmosmensvhas paboma. IIoATOTOBUTE OTBETHI HAa BOIIPOCHI [0 MaTepHaIaM JICKIHH.
1. Ye™ paznn4aroTcs MPOLECChl 0OMEHA BEIIECTB B KUBBIX OPTaHU3MAax M HEXXHBBIX Tesax?

2. W3 kakux cTajuii CKJIaJbIBAIOTCS MPEBPAIICHUS BEIICCTB B X0/1¢ ACCUMWISLIAU U JUCCUMIIIAIIH?
3. B uem mposBiseTcss B3aUMOCBSA3b MEKY TPOIECCAMH ACCUMUIISIIIMA U TUCCUMHUISAIIAU?

4. Kakue u3MeHeHHs B 0OMECHE BEIIECTB MPOUCXOMAT C BO3PACTOM, MO/ BIMSHUEM (DYHKITHOHATBLHON
aKTUBHOCTHU?

Kakoe BrusiHrEe Ha 0OMEHHBIC MPOIECCHI MOXKET OKA3hIBATh MUTAHUC?

o

KakoBbI OCHOBHBIE HAIPaBJICHNS H3MEHEHUIH 0OMEHHBIX IPOIECCOB B X0JI€ IPUCTIOCOOTCHUS
OpraHu3Ma K MEHSIOLIUMCS yCIIOBHUSIM CYIIECTBOBAHUS?
Kakne ¢yHKIMHE B 0OMEHE BEIIECTB BBIIOJIHIIOT CTPYKTYPHBIE KOMIIOHEHTHI KJICTKH?
YeM OTIMYAIOTCS MIPOLECCHl OMOIOTMIECKOTO OKHUCICHHS OT OKHCIEHUS, IPOUCXOISIIETO BHE
opranuzma?

9. Kakue THIIBI OKHCIIUTEIBHBIX PEAKLHA IPOUCXOIAT B JKUBBIX OpraHu3Max?

10. B uem 3axiouaercs oTIMYMe peakuuil a3poOHOro OKUCIEHHS OT aHa3POOHOTr0?

11. Kaxue npoMexyTOYHbIE IIEPEHOCUHUKH 00ECTIeYHBAIOT TPAHCIIOPTUPOBKY MPOTOHOB M DJIEKTPOHOB OT
OKHCIISIEMOT'0 BEIIECTBA HA KUCIOPOX?

12. KaxoBbl 0COOCHHOCTH MOJIEKYJISIPHOTO CTPOSHHSI ITMPHMHOBBIX U (DJIABUHOBBIX JIETHIPOTEHA3,
LIUTOXPOMOB, KaTanasbl? Kakue akTopsl MMTaHUS HEOOXOIMMBI UTS CHHTE3a 3TUX ()ePMEHTOB?

13. Kakyto poib urpaeT KucIopos B poreccax OMOIOTHIECKOT0 OKUCICHUS?

14. KaxoB 3nepreriyecknii 3¢ GeKT a3poOHOro OMOIOTHIECKOTO OKHCICHUS?

15. KaxoBBI 0COOCHHOCTH MOJICKYIJIIPHOTO CTPOCHHUS aicHO3HHTpH(ochopHOit kucaoTsl (ATD)
KaKOBa €€ POJIb B KHBBIX OpraHM3Max?

16. Kaxk ocymiecTBiseTcs HaKOIUICHUE HEPTUH, OCBOOOXKAAIONIEHCS B X01e OMOIOTHYECKOr0o
OKHCIJICHHS, B MaKpodpruueckux ochaTHbix cBsizsax ATO?

Yro moHuMaeTcs 1o cBoOOIHBIM okHcieHrneM? Kakue (pakTtopbl BHI3BIBAIOT pa3oOIIeHUE OKUCICHUS U
dhochopurpoBanus?

14

Tema. buokamanus3.

3anamue nexyuonnoco muna 3. @epMeHTH KaKk OMOJIOTHYECKHE KaTalM3aTOpPhl, UX POJIb B IpoLeccax
0OMEHa BEIIECTB.

benkoBas mnpupona depmenroB. DepMeHTH — NPOTEHHBI U (EPMEHTBI — MpOTeuabl. AnodepMeHT H
kodepment. Karanmntudyeckue u perynsTopHble LEHTpbl (epMmeHTOB. CrenupuyHOCTh AEHCTBUS
tdepmenToB. OOpa3oBaHue (EepMEHTHBIX KOMIUIEKCOB. [loHstme 00 wu3odepmentax. OoOmue
Npe/CTaBICHUs. O Kiaccupukaunu QepMeHTOB. Buramuubl, ompenenenne monatHs. Kiaccudukanms
BUTAMHHOB.

3anamue  cemunapckoco  muna  (npakmuueckoe 3auamue) 4. CBoiictBa  (epMEHTOB  Kak
OMOKATANIN3aTOPOB: TEPMOJIAOMIEHOCTD, TEMIIEPATYPHBIH ONTHMYM, BIMSHUE aKTUBHOW PEaKLUHH CPEIbl
Ha aKTUBHOCTH (DEPMEHTOB, aKTHBALUsd W WHrHOMpoBaHHE (DEpPMEHTOB. BHOXMMHYECKHE MeXaHWU3MBI
JeUCTBHS (PEPMEHTOB.

buoxumuueckne MexaHM3Mbl Yy4acTHs BHTAaMHUHOB B oOeclieueHHMH OOMEHHBIX mpoieccoB. Poib
BUTaMHHOB B oO0OpasoBaHuu KkodepMmeHTOB. buonornyeckas pojib H IHUIIEBblE HCTOYHUKH
BOJIOPACTBOPUMBIX M KUPOPACTBOPHUMBIX BUTAMHUHOB.

Camocmosmenvhas paboma. IIoATOTOBUTE OTBETH! HAa BOIIPOCHI [0 MaTepUaIaM JICKIHN.
1. KaxoBo ctpoenue ¢pepmenToB? UTo Ha3pBaIOT KohepMeHTOM, anmodepmernTom? KakoBa pois 3THX

CTPYKTYPHBIX KOMIIOHEHTOB (hepMeHTa B (DepMEHTATHBHOM KaTayin3e?
2. Yro Takoe n3ohepMeHTHI?
B 4yeM cymiHOCTh akTHBAIlMK U HHTHOMpOBaHUs pepMeHTOB? Kakue hakTopsl OKa3hIBAIOT
AKTUBHPYIOIIEEC U MHTHOUPYIOIIee BIUIHIE HA PepMEeHTHI?
B yem 3akimrodaeTcst MeXaHU3M (ESpMEHTATHBHOTO KaTajm3a?
Haiite onpeaeNicHUE TOHATHS «BUTAMIHED.
Kak knaccuduipyrorcs Butamunsl? [IpuBeanTe npuMepsl BATAMUHOB Pa3HBIX KIIACCOB.




7. Kakxune QyHKITNH BBIIONHSAIOT B OPraHU3ME BOJIOPACTBOPUMEIE BUTAaMHUHBI? IIprBeinTe KOHKPETHBIC
MIPUMEPHI TAaKUX (PYHKIIMHA BOJIOPACTBOPUMBIX BUTAMIHOB.

ﬂomamﬂee 3a0anue; COCTaBHTh Ta6n1/1uy OCHOBHBIX BUTAMHWHOB, UX COACPKAHUEC B NMPOAYKTAX IMUTAHUS,
CyTOYHasg HOpMa HOTpe6JIeHI/IH, CHUMIITOMBI TUIIO- ¥ THIIEPBUTAMHUHO34.

15

Tema. Bumamunbl.

3ansmue cemunapckoco muna (npaxkmuueckoe 3ausimue) 5. BaxHeidine UpenCTaBUTEIM BOIO- U
JKHPOPACTBOPUMBIX BHUTAMHUHOB, OOLIHME MPEACTABICHUS 00 MX XHMHYECKOM CTpoeHHH. [loHsATHE O
TUIIOBUTAMUHO3€, aBUTAMHHO3€ U TUIEPBUTAMUHO3E. Tecmosbiil KoHmpoab no pasdeny « Cmamudeckas
ouoxuMusLy

Pazoen 2. [Junamuueckas ouoxumus.

2.1

Tema. Obmen yenes0008.

3anamue nexyuonnozo muna 4. ®ynkuuu yriesonos. Kimaccudukanus.

XUMHYeCKHe MPEBpalIeHHs YIJICBOJOB B IpoOLEecce NUIIEBapeHUSA. [ MAPONN3 AU- M IIOJIHMCAXapUIOB.
MexaHH3MBl TPAHCIIOPTa NPOAYKTOB PACIICIUICHHS YIJIEBOIOB 4epe3 KJIETOYHBIE MEMOpPaHbI, IyTH UX
UCIIOJIb30BaHMS B OpPraHU3ME.

BrocunTe3 1 MOOMIM3AIMS TIIMKOTEHA B IIEYEHH U IPYTUX TKAHSIX, PETYJSLHS 9TUX IPOLECCOB.
Hcnonp3oBanue yrieBoJOB B KAUECTBE UCTOYHHUKA YHEPTHH. AHAPPOOHBIN pacmaj IIINKOTeHa U TITIOKO3bI
(rmukonu3). HawanmpHasi akTuBaunusl YIrJIEBOJOB B XOJE IJIMKOJIM3a, OKHUCICHHE IPOMEXYTOUYHBIX
NPOJIYKTOB TJHMKOJIN3a M AKKyMyJUpOBaHHE JHEPIMM B MAaKpPOIPIHMYECKHX CBS3siX, 0Opa3oBaHUE W
yCTpaHEeHHE MOJIOYHON KHCIOTHI. JHepreTHYecKuii 3GeKT rimKomsa.

AdpoOHas cTagus mpeBpanieHuid yriieBogoB. OKUCIUTENBHOE IeKapOOKCHINPOBaHHE TUPOBHHOTPATHON
KUCIOTEI W oOpazoBaHue aueTwi kodepmeHTa-A. IlpeBpaieHust anetun KopepMmeHTa-A B IIHKIE
TPUKApOOHOBBIX KHCIOT. CBS3b LMKJIA TPUKapOOHOBHIX KHCJIOT C CHCTEMOW IepeHoca BOIOpPOAa Ha
kuciopon U pecunteza ATO. DHeprerndeckas 3GpPpeKTHBHOCTE adpOOHOTo pacmaja yrieBoaos. Oomue
NPEICTaBICHUS O MEHTO3HOM IMKJIE MPEBpaLIeHUH YIIICBOAOB M aHA’POOHOM OOpa30BaHHU SHTAPHOI
KUCIOTHL. lcronp30BaHHMe YINIEBONOB B IDIaCTHYeCKMX wHensx. OOpasoBaHHEe W pONb B OpraHH3ME
reTepononancaxapuaon. OOLIMe MpeACTaBICHNUS O TTIOKOHEOTeHe3e.

3ausmue cemunapcxoeo muna (npaxmuueckoe sanamue) 6. CBoiicTBa yrieBojoB. IlyTu pacmaga
rimkoreHa. ['nmkonu3. AspoOHoe okxucieHue yrieBogoB. Llukn KpeGca. Dueprermueckuii addexr
OKHCJICHHSI YTJTIEBOJIOB.

Camocmoamenvnas paboma. I1oATOTOBUTH OTBETHI HA BOIPOCH! 110 MaTepHaIaM JICKIHH.
1. Kakue yrieBosl BCTpedaroTCs B BaKHEHIINX MpoayKTax nuTaHua? Kakue U3 HUX MMoJBepraroTcs

MHUIIEBAPUTENLHBIM NPEBpAILECHUIM?

2. Kaxue hepMeHTHI OCYIIECTBIAIOT THAPOIN3 BAXKHEUIIINX yrieBo 0B nmumu? Kakue ycnoBus

HEOOXOANMBI JUT AEHCTBUS 3THX (hepMEHTOB?

KakoBbI ITyTH HCIIOJIB30BaHNS B OpTaHU3Me MPO/YKTOB NHIIEBAPEHHS YTIIEBOAOB?

Kak nponcxoaur cuHTe3 M pacmaj INIMKOreHa B IEYeHN, MBIIIIAaX U APYTUX opraHax u TkaHsax? Kak
PETYIHUPYIOTCS 3TH MPOLECCHI?

5. Kak ocymiecTBIsIIOTCS aHa3poOHBIe NTPEBPAIIeHHs TIMKOTeHa U IIIoK03bI (rirkosm3)? Kak
ocymectBisiercst pecunte3 AT® B xone rimkonuza? Kakosa sHepreruueckas 3pekTHBHOCTh
TJIMKoNn3a?

Kakue npespaliieHust IpOUCXOT B a3poOHOit (haze yrieBogHoro oomMena?

Kak npeBpariieHuns uKiIa TPUKapOOHOBBIX KHCIIOT (TJIABHOTO ATara a’dpoOHOi (a3bl yIieBOIHOK
oOMeHa) CBsI3aHbI C CUCTEMOH IepeHoca IPOTOHOB M AJIEKTPOHOB Ha KUCIOPOA U pecuHTe3a ATD?
KakoBa snepreruueckas 3p(heKTHBHOCTH a3pOOHOTO OKHUCIICHHS YTIIEBOAOB?

Kakne xumuueckue npeBparieHus MporCcXoasT B IpoLiecce YCTpaHeHMs 0Opasyloleiics B Xxoe
TIIMKOJIN3a MOJIOYHOM KHUCIIOTBI?

2.2

Tema. Obmen nunudos u berxos. Qb MmeH 800l U MUHEPALbHBIX eujecms. I OpMoHb.

3anamue nexyuonnoco muna 5. IlpeBpamieHus JWOUIOB B Tporecce mNumeBapeHus. CTymeH4aThId
TUIIPONIN3 TUMUIOB.

Hcnonp3oBanue )XUPOB B KaUECTBE HCTOYHUKA SHEPTUH. MOOHIM3aLus pe3epBHOTO XHPA.
Bera-okucieHne >XUPHBIX KHCIIOT, oOpa3oBaHme anetws kodepmeHnra-A. JlanpHelme npeBpaieHus
aneTms KoepMeHTa-A: NpeBpalieHns B UKJIC TPUKAPOOHOBBIX KUCIIOT, yJacTHe B CHHTE3€ KETOHOBBIX
Ten M 00pa3oBaHMHU XoJyiecTepuHa. lIcnonb30BaHME KETOHOBBIX TEI B KayecTBE MCTOYHHMKA SHEPTHH.
OHepreTH4eckuil 3 PeKT OKUCICHNUS KUPOB.

XuMHUECKHe TpeBpalleHust OeNKOB B Mpoliecce numieBapeHns. DepMeHTH, YJacTBYIOIIHE B 3TOM
mporecce, yciuoBus uX JeicTBua. KoHeuHele mTpoayKTHI mepeBapuBaHus OenkoB. Ilomatme o
METa0OIMYecKOM  (OHAE aMHHOKHCIOT. IIyTM WCHOJB30BaHUS AMHHOKHCIOT B OpTaHH3ME.




BHyTtpukierounslii cuHre3 Oesika. Poib HykineMHOBBIX KHCIOT B cuHrte3e Oenka. JIHK kak xpanurens
cneuduueckoil nupopmannu o cTpykrype 0enkoB. buoxuMuueckre 0CHOBBI TeHETHYECKOro koaa. Ponb
PHK B mporieccax CUMTHIBaHUS M peasiM3alliy HAacJIeJACTBEHHON MH(opManui. AKTUBALIUS aMUHOKUCIIOT
npu cuHre3e Oenka. COopka OEMKOBBIX MOJIEKYJN B puOocoMax. Bo3HMKHOBEHHE NPOCTPAHCTBEHHOU
CTPYKTYPBI OETIKOBBIX MOJIEKYJI. Perynsiius cuntesa Oenka.

Kartabonnyeckue mnpeBpalleHUs] aMHUHOKHCIOT. Peakuuu nepeaMHMHUpPOBaHHS, J€3aMHHUPOBAHMUS,
nexapOokcmwupoBaHus. OOpa3oBaHHE 3aMEHUMBIX aMUHOKHCIOT W OHOJOTHYECKH aKTHBHBIX
MPON3BOIHBIX AMUHOKHUCIIOT. CBSA3b MPEBPAICHNI aMHHOKHCIIOT C IUKJIOM TPUKapOOHOBBIX KHCIIOT.
OO6pazoBaHue aMMHaKa IIPU JE3aMHHUPOBAHUM AMHUHOKHCIOT M a30THCTBIX OCHOBaHWH. TpaHcmopT
amMmuaka. OpHUTHHOBBIN IIUKJI CHHTE3a MOYEBHHBI KaK IJIaBHBIH ITyTh YCTPAHEHUS] aMMHAKa.
ConepxaHue, paclupeleleHHe MEXIy OTIACIbHBIMH TKAHAMH M POJb BOJBI B OpPraHM3ME YEIOBEKa.
Baxweiime BOAHO-ANCIEPCHBIE CHCTEMbl OpraHW3Ma: KpoBb, JUM(a, MpOTOIUIa3Ma KIETOK, Moda,
CJIIOHA M JIp., UX XUMHYECKUI cOocTaB M Onosoruueckas pojb. [loTpedHOCT YenoBeKa B BOJIE U ITYTH ee
YIOBIETBOPEHUs. DK30reHHas Bojga. OOpazoBaHHE DHIOI€HHOH BOJBI B pEaKUUsX OOMEHa BELIECTB.
JenonupoBanue Bojbsl. OCOOCHHOCTH TPaHCIIOPTa BOABI Uepe3 KIeToYHble MeMOpaHbl. Brienenue Boibl
U3 OpraHu3Ma. bHOXMMHYecKHMe MeXaHW3Mbl peryJsIIMK BOJHOTrO OanaHca opraHusma. JKaxkna.
OcmoTHuecKasi IpUpoJia UCTUHHOM KasK bl

MuHepasibHble COSIUHEHHS OpraHU3Ma 4ellOBEeKa, UX COAep KaHHe, paclpefeIeHue MEeXAY OTAENbHbIMU
TKaHSMHU U poJib B opranu3Me. VIoHBI, poib HOHOB B 00pa30BaHUM KIETOYHBIX CTPYKTYP U HOAAECP)KaHUN
MPOCTPAaHCTBEHHONH KOH(UTypannu MoyieKya OmomnonmmepoB. VowHas peryminus (epMeHTaTHBHON
aKTHBHOCTH. Y4YacTHE HMOHOB B 00pa30BaHMM MEMOpPaHHOTO ITOTEHIHANA, PETYJSIHH OCMOTHYECKOTO
JIaBJICHUS M aKTUBHOM PEaKIH )KUAKOCTHBIX CPEJl OpraHnu3Ma.

[TorpeOHOCTH OpraHW3Ma dYEJIOBEKAa B Pa3lUYHBIX MHHEPAIBHBIX COCOUHEHHAX W €€ HM3MEHEHHE B
3aBUCHMOCTH OT BHEUIHHX YCJIOBUH W (YHKIHMOHAILHOTO coCTOsHUs. OCOOEHHOCTH TpaHCIOpTa
MUHEPAIBHBIX COCIMHEHUN U HOHOB. BblIeleHHE MUHEPAIbHBIX COEAMHEHHUH € IMOTOM M MOYOM.
Broxumuueckue MeXaHU3MBbI PEryJIILUN MUHEPAIbHOTO OOMEHa.

I'opmonsl. Kinaccudukarst. XKene3sl BHyTpeHHEH CEKpeIIHU.

3anamue cemunapcrkoeo muna (npakmuuecxoe 3ausmue) 7 OOMEH TUNUAOB U OCIKOB.

Camocmosmenvnas paboma. I1oATOTOBUTE OTBETHI HAa BONIPOCHI [I0 MaTepHajIaM JEKIUH.

1. Kakxue xuMudeckue NpeBpaIieHus COBEPUIAIOTCA C XKUPAMH U JIMIIOWTAMHU IIPU UX MHUIIEeBapeHUN?
Kakue npu 3ToM 00pa3yroTcsi NPOMEXyTOUHbIE U KOHEUHbIE TPOAYKTHI HUIIEBApEHHS?

2. Kaxyro ponp urparot xemdHble KUCIOTHI B IIpoliecce MUIeBapeHHs JTUMHUI0B U BCaChIBAHUSA
MPOJIYKTOB UX muIeBapeHus? KakoBbl OMOXUMHYECKHE MEXaHU3MBbI ATOTO BIUSHHUS JKEITYHBIX
KHCI0T?

3. Kak u rae npoucxoIuT CHHTE3 CHENU(PHIECKUX JIUIHI0B U3 IPOILYKTOB MHUIEBAPESHUS?

4. Kak ocymiecTBisieTcsi TpaHCIIOPT U JICTIOHNPOBAHUE JIMIIHJIOB B OpraHu3Me?

5. Kakme XxuMH4eckue MpeBpalieH st IPOUCXOIAT IpH MoOmi3anuy tunuaoB? Kak ocymectsisercs
perysus 3Toro npouecca?

6. Kakme xumMuueckue npeBpanieHust MpoUCXoIsT MU O€Ta-OKUCICHUHN KUPHBIX KHUCIOT?

7. KaxkoBa snepretrueckas 3 (HeKTUBHOCTh OETa-OKUCICHHUS KUPHBIX KACIOT (Ha mpuMepe JIr000ii
KHUPHON KUCIIOTHI)?

8. Kaxme xuMudeckue npeBpaiieHns IPOUCXOAST C TIHUIEPUHOM, 00pa3yoIUMCs B IIpoIiecce
MOOWMITU3aIIAN YKUPOB?

9. B uem 3akiroyaroTcst OTIMYUS B PEBPAILECHHUSIX )KUPOB, HAXOASIINXCS BHYTPH KJIETOK MBIIIII 1
JPYTHX OPraHOB M TKaHEH, U YXUPOB, COJEPHKAIINXCS B OPTaHU3MEHHBIX KHPOBBIX JIETIO (TI0IKOKHOM
JKHPOBOH TKaHW, CATbHUKAX, OpBDKEHKax u ap.)?

10. KaxoB XMMM3M CHHTE3a KETOHOBBIX Tel? B Kakux yCcIOBHUSIX POUCXOJNUT YCHICHUE CHHTE3a
KETOHOBBIX Tel?

11. KaxoBblI panpHeHIINe MpeBpanieHust KETOHOBBIX TeN?

12. KakoBbI 0COOCHHOCTH OOMEeHa XoJyrlecTepruHa’?

2.3 3ansmue cemunapcrkozo muna (npaxkmuueckoe sansimue) 8. OOMEH BOJBI U MHUHEPAIBHBIX BELIECTB.
T'opmonbl. Poie  pa3nu4HBEIX TOPMOHOB B PEryJSIMU OHOJOTHYECKHX MporeccoB. Hapymenus
TOPMOHAJIBHON PEryJSIIMA W WX TOCICACTBHUS. Tecmosviii KOHmMpoab no pasoeny «Hunamuueckas
ouOXUMUAY

3 Paszoen 3. Ocnosvl buoxumuu cnopma.

3.1 Tema. Buoxumust MblUeYHO20 COKPAULEHUSL.

3anamue nexyuonnHo2o muna 6. THUNBI MBI U MBIIEYHBIX BOJIOKOH. CTpPYKTypHas OpraHuM3anus
MBIIIEYHBIX BOJOKOH. XHMHYECKHHA COCTaB MbIMIeYHON TkaHu. ComepaHne BOIBI, OEIKOB, JHITHIOB,
YIIEBOAOB M MUHEPAIBHBIX COSANHEHUH B MBIIICYHONW TKaHU. MaKpOIPrHUECKUe COSANHEHNS MBIIII], HX
KOHIIEHTPAIMs. W paclpeesieHNe B MBIIICYHOM BOJIOKHE. BaxHeimme OeIKd MBI MHO3WH, aKTHH,
TPONOHUH, TPOIOMHO3HMH, MUOTIIOONH, O€NKH CTPOMBI, fAep, MX BaKHEWIIHNE CBOMCTBA, CTPYKTypHas
OPTaHU3AIMS U POJIb B MBIIIEYHOM BOJIOKHE. MOJIEKYIIpHOE CTPOSHHE MHUO(MUOPIILIL.




3anamue cemunapckozo muna (npaxmuuecxoe sanamue) 9. IlocnenoBaTenbHOCT XUMUYECKHUX PEAKIUH
MBIIICYHOTO COKpamlieHus. Ponb aneTninxosnHa, HOHOB KajiblMs U MOIYJIATOPHBIX OEJIKOB B Ipolecce
MBIIIEYHOro cokpaieHus. AT®-a3Has akTUBHOCTh MHO3MHA U €€ POJIb B COKPATUTEIbHOM NeATeTbHOCTH
MbIIIL. B3aumoneicTBue akTHMHAa M MHO3MHA B IIPOLECCE COKpalleHHd. XMMHWYECKHE PEaKkLUU IpU
pacciabaenuu Mblnn. Poias AT® B nByx(a3HOil MBIIIEYHON IESTEIBHOCTH.

Camocmosamenvhas paboma. [1oArOTOBUTH OTBETHI HA BOIPOCHI 110 MaTepUaIaM JCKIHH.

1. KaxoBo conepskaHue Boibl, OEIIKOB, JIMMNUIOB U MHHEPAILHBIX COEIMHEHHH B MBILIIEYHOH TKaHU?

2. Kakue Makpo3prudecKie COCIMHEHNS COAEPKATCs B MBIIICYHON TKAaHH, KAKOBA MX KOHIIEHTpaIus U
JIOKaJIN3anus?

3. KaxoBsI conepxanne, CBOWCTBa, CTPYKTypHAsi OPTaHU3AIMsI M POJIb BAXKHEHITNX OEIKOB MBIIICYHON
TKaHW: MHO3MHA, AKTHHA, TPOIOHWHA, TPONOMHO3MHA, OEIKOB CApPKOIUIA3Mbl, OCIKOB CTPOMBI,
6enxoB sep?

4. KakoBO MOJIEKYJSIDHOE CTPOEHHE COKPAaTHTCIBHBIX 3JIEMEHTOB MBIIIEYHOTO BOJIOKHA —
MuopuOpuLT?

5. Kakue xummuyeckne peakiuy 00ecrieunBaroT MbIIIEYHOE COKpalieHue?

6. Kakue xumuueckue npeBpanieHus MPOUCXOIAT PU PacciIaOICHUH MBI

7. Kaxkosa ponb AT® B nByx(a3HOIl MBIIIEYHON ESTEILHOCTH?

3.2

Tema. Euoanepeemuka MBIUEYHO 0esimenlbHOCMU

3anamue nexyuonnoco muna 7. OTHOCUTENILHOE NMOCTOSHCTBO KoHUeHTpauuu AT® — neobxomumoe
YCIIOBUE COKPATUTEIbHOM NEeITeIbHOCTU MbIII. [IoHsATHE 00 a3pOOHBIX M aHA3POOHBIX MyTAX PECHHTE3a
AT® npu wmbimeqnod pabote. KonmdecTBeHHbIE XapaKTEPUCTHKH OMOPHEPreTHUECKHX IIPOIECCOB!
MOIIHOCTh, ~ €MKOCTb,  CKOPOCTb  pa3BepThiBaHHA,  3(pdextnBHOCTE.  Pecmnres ATD B
KpeaTHH(POCHOKNHAZHON peakiiy, KHHETHIECKNE XapaKTePHCTHKA U MEXaHU3MBI PETyJISIHN CKOPOCTH
9TOH peaknuM B IIpolecce MbIMeyHoi paboTel. Pomb  kpeatnH(ocoKMHA3HONW peakuuu B
JHEpreTndeckoM  oOecrieueHHH  MbIIEYHOH  paboTel. PecuHTe3  kpeatmHgocdara. Yyactue
kpeaTuH(pochara B 00ecrieueHNN BHY TPUKIETOYHOTO TPAHCIIOPTA SHEPTUH.

Pecunre3 AT® B mporecce riaukonnsa. KnHeTndeckue XapakTepUCTUKH M OCOOCHHOCTH PETYISAINH
IMKoNKM3a npu pabore. Pomp TiMkonu3a B OHEPreTHYECKOM OOECIIEUYEHMH MBIIIEYHOW pPabOTHI.
MornouHasi KUCIIOTa, OCOOCHHOCTH €€ BIMSHHS Ha OOMEHHbIE mpouecchl mpu padore. [IyTi ycrpaHeHus
MOJIOYHOM KHCJIOTHI TIpH paboTe B mepuoj BoccTaHoBieHHs. Ponb B pecunrese AT® mpoueccos
aHa’poOHOTO 00pa30oBaHUsl SHTAPHOM KUCIOTHI W aJbTEPHATUBHBIX IyTed pacnajga yrieBOJOB:
rinepodocdaTHoro nryHra 1 o0pa3oBaHMs ajlaHWHA. MUOKWHA3HAs peakLys, €€ PoJib B MOJIEP)KaHUN
MOCTOSIHCTBAa KOHHEHTpanun AT® U perymsiuny akTHBHOCTH (EPMEHTOB 3HEPreTHYECKOro oOMeHa.
Pecuntes AT® B mponecce okucnuTenbHOro (ochopunupoBanns. KuaeTnueckne XapakTepUCTHKH H
MEXaHN3MBl DPETYJSIUA CKOPOCTH 3TOM peakumu mpu pabore. DPaxkTopsl, BIUSIONINE Ha CTEIECHb
COTPSDKEHMS OKHUCIIEHHS C (hoc(hOpHIMpPOBaHNEM IIPH padoTe.

3anamue cemunapckozo muna (npakmuueckoe 3auamue) 10. MOIIHOCTb, €MKOCTb, CKOPOCTb
pasBepTeiBaHUS W 3((GEKTHBHOCTh mpoueccoB pecuHreza AT®. BnusHue crnenuanM3upoBaHHON
TPEHUPOBKM Ha OWOXMMHUYecKHe (AaKTOPBI, ONpENeIsIoNINe KHHETHYECKHE  XapaKTEePUCTHKU
KpeaTHH(GOCHOKNHA3HOW  peakiuu. buoxumuueckue (GakTopbl, ONpEICSIoNMe KUHETHYECKUE
XapaKTEepPUCTHKHM TJIUKONIM3a M WX W3MEHEHHE IIOJ] BIMSHHEM CIEUHAIN3UPOBAHHON TPEHHPOBKH.
BrnusHue cnenuanM3upoOBaHHOW TPEHHPOBKHM Ha OHOXMMHYECKHE (AaKTOPHI, ONpEAeISIoIne
KHHETHYECKHE XapaKTePUCTUKH a3po0HOTo myTH pecuHTe3a ATD.

Camocmosmenvhas paboma. I1oATOTOBUTH OTBETHI HAa BOIPOCHI 10 MaTepUaIaM JICKIHU.

1. Kaxue u3MeHeHHUs MPOUCXOAAT B OOMEHE BEIIECTB NPU MBILICYHON JEATEIBHOCTH?

2. Kaxosa ckopocts pacxonoanus AT® npu HanpsHKEHHOW MBIIIEYHOH padoTe?

3. Yrto 0003HAYarOT MOHSTHS: MOIIHOCTH, €MKOCTh, CKOPOCTb pa3BepTHIBAHUS H 3(PPEKTUBHOCTH
npoueccoB pecunteza ATD?

4. KakoBbI MOIIHOCTh, EMKOCTb U CKOPOCTb Pa3BePTHIBaHMS KpeaTHH(POCPOKNHAZHON PEaKINK U KaKHe
OrnoxuMuuecKre GaKTopbl UX ONPEEIISIOT?

5. Kpeatundocdarnas peaknus. Ee poip B 3HepreTnieckoM 00ecrieyeHnH MBIIIEYHOH paboTEhI.

6. KakoBbI MOIIHOCTb, €MKOCTh M CKOPOCTb pa3BepThIBAHUS M S(PPEKTHBHOCTH TIIHKOJIN3a, KaKHe
Oonoxummdeckue (hakTophl X ONMPENeNIIoT?

7. Tmmxonu3. Ero ponb B 3HEpPreTHIECKOM 00€CIIeUeHNH MBIIIIEYHOW PaOOTHI.

8. B uem 3akiovaeTcs CyI[HOCTh MHOKHMHA3HOW pEaKkIMHd U KaKOBa €€ pOJib B DHEPreTHYECKOM
obecrieueHnH MBILIEYHOH paboThI?

9. KakoBbl MakcHMalibHasi MOIIHOCTh, EMKOCTb, CKOPOCTh pa3BepThiBaHHS U 3I(PPEKTUBHOCTH
aspobOHoro pecunreza AT® u kakne OMoxuMHu4eckue (HakTOphl UX ONPeeIITIOT?

10. KakoBa ponb a’poOHOro myTtH pecunresa AT® B 3HEpreTndyeckoM OOECHEYEHHWH MBbIIIEYHOH
paboThI?

11. JlaTb XapaKTEpUCTUKY OSHEPreTHYECKOro OOeCHeUYeHns] YNPAKHEHWH, crnenuduyeckux s
N30paHHOTO BaMH BH1a PU3KYJIbTYPHO-CIOPTUBHOM €A TEIHHOCTH.




3.3

Tema. buoxumuueckue usmeHeHus 8 opeanusme npu MBIUEYHOU 0esimeNbHOCIU upas’ﬂulmoﬁ namo.Jiocuu.
buoxumuueckue mexanuzmoi YMOMIIEHUAL.

3anamue nexyuonnozo muna 8. IIoHATHE O CPOUHBIX, OTCTABJICHHBIX U KYMYJISITHBHBIX OMOXMMUYECKUX
M3MEHEHHMSX, UX B3aUMOCBSI3b.

XapakTep OHEpPreTH4eckoro obOecreyeHus: pabOThl Kak TJIaBHBIA  (akTOp,  ONpenessFouui
HAaIpaBJIeHHOCTh CPOYHBIX OMOXMMHYECKHX M3MEHEHUH. 3aBHCHMOCTh XapaKTepa W TIyOWHBI CPOYHBIX
OMOXMMHUYECKMX M3MEHEHHH OT OCOOEHHOCTEH MBINIEYHOH pabOThI: MOLIHOCTH M NMPOAOJIKUTEIHLHOCTH
yIpaXHEHUH, MPOJOJDKUTEIFHOCTH HHTEPBAIOB OTABIXA, PEKUMa IESATEIBHOCTH MBIIIL, KOJIMYECTBA
y4acTBYIOIIMX B paboTe MBIIL. bnoxmMmuueckne M3MEHEHHS B pabOTArOIIMX MBIIIIAX, KPOBH, APYTHX
opraHax M TKaHAX. buoxmmmyeckne 0coOCHHOCTH MOOWIM3ALUM DHEPTEeTHYSCKUX CYOCTPAaTOB H
TpaHCHOpTa KHUCIOopoga K paboTaromuM MbimmaM. OCOOSHHOCTH pETyJSUN OOMEHa BEIIECTB IPH
paboTe B pa3IUYHBIX yCIOBHSIX.

buoxuMuueckne H3MEHEHWs IIPU IIATOJOTMYSCKUX COCTOSHMAX: BOCIIANICHHE, OTEK, HapyIICHUS
reMocrasa, HapyIIeHHsIX JAbIXaHus, KpOBOOOpaIlleH!s, TOMe0CTa3a, SHIOKPHHHON MaTOJIOTHH.
BruoxuMuueckre HM3MEHEHUs, NPHUBOAAIINE K DPa3BUTHIO YTOMJICHHS: HCUEpIAHHWE SHEPreTHYECKUX
cyOcTpaToB, HapylleHHE TIOMEOCTa3a BHYTPEHHHMX CpeJl OpraHu3Ma, YrHeTeHHe (epMEHTaTHBHON
AaKTHMBHOCTH NPOJYKTaMu «padouyero» oOMEHa, HapyllIEeHHE IUIAaCTHYEeCKOro obecredeHust (yHKIHUH,
M3MEHEHHSI HEPBHOH M TOPMOHAJIBHOW pEryisiuu. Ponb «UEHTpaJbHBIX» W «IepUPEPHIECKUX)
OMOXMMHUYECKMX U3MEHEHUH, BHI3BIBAIOIINX YTOMIICHUE ITPY PA3INYHON MBILIEYHOH padoTe.
HampaBneHHOCTP OMOXMMHYECKMX IIPEBPAIICHUH B IIEPUOA BOCCTAHOBJCHHMS Ha BOCIIOJIHCHHUE
3aTpayeHHBIX 33 PadOTy BEIIECTB M YCTPAHCHHE HAKOIUICHHBIX IPOMEKYTOUHBIX M KOHEYHBIX MPOIYKTOB
Merabonu3ma. ['eTepOXpOHHOCTH BOCCTAHOBJICHHA. lcHonb30BaHHWE JKHPOB B KauyeCTBE OCHOBHOTO
MCTOYHHMKA DHEPTUH B MEPHOJ BOCCTaHOBICHUA. KuciaopomHslit nonr. buoxuMuueckne MexaHU3MBI €ro
o0pa3oBaHus 1 OIIaTel. AHaOom4eckas Gpaza oOMeHa BelecTB. SIBJIeHHEe CYyNepKOMIICHCALIUH.
KyMynsaTuBHBIE OMOXUMUYECKUE U3MEHEHHMS 10JI BIMSHUEM CHCTEMaTHYECKOH MBIIICYHONH TPEHHPOBKH,
UX CHeHU(UYHOCTh B 3aBUCHMOCTH OT HANpPaBJICHHOCTH TPEHUPOBKH. B3ammopeicTBuEe CpOUHBIX U
OTCTAaBJICHHBIX 3¢)¢)CKTOB TPCHUPOBKHU KaK I'NTaBHOC YCJIOBUEC BOSHUKHOBCHUA KYMYJIATUBHBIX U3MEHEHMH.
buoxumuueckue u CTPYKTYPHBIC HU3MCHCHUA, OIPCACIAIOMNE YBCINUYCHUC MBIIIEUHOMN MaccCHhI,
MBIIIEYHON CHIIBI K CKOPOCTHBIX Ka4Y€CTB. buoxumudeckre 0CHOBBI B3aMMOCBS3U CKOPOCTHBIX Ka4€CTB U
CHJIBI. CpO'—IHI)Ie, OTCTABJICHHBIC U KYMYJIATUBHBIC 6I/IOXI/IMI/I‘-ICCKI/IG N3MCHCHUA TIpU TPCHUPOBKC
CKOPOCTHO-CHJIOBOTO XapakTepa. bruoxumudeckoe 000CHOBaHHE METOAOB TPCHUPOBKH, HAIIPABICHHBIX Ha
YBEINYCHUE MaKCHMAJIbHOW MBIIICYHOI MaCcChl, MBILICYHOH CHIIBI M CKOPOCTHBIX KaueCTB.
Broxumudeckre (GpakTopsl, ONpEIeIoIie NPOsSBICHAE BEIHOCIMBOCTH. BHOXMMHUYeckoe 000CHOBaHUE
CIICLIM(UIHOCTH IPOSBICHUS BEIHOCIHBOCTH. [IoHATHE 00 anakTaTHOM, MIIMKOJUTHYECKOM M a3poOHOM
OMOXMMHYCCKHX KOMIIOHEGHTaX BBIHOCIMBOCTH. BHOXMMHYEckoe OOOCHOBaHHME METOIOB TPEHUPOBKH,
HAlpaBJICHHBIX HA COBEPLICHCTBOBAHHE pA3JIMYHBIX KOMIIOHCHTOB BBIHOCIMBOCTH. BHOXMMHuecKue
MoKasaTrejii YpOBHA  pPa3BUTHUA aJIaKTaTHOr O, TJIMKOJIUTHYCCKOTO u a3p06Horo KOMITIOHCHTOB
BBIHOCJIMBOCTH.

3ansmue cemunapcrozo muna (npaxmuueckoe 3auamue) 11. Kiaccudukanus MBIIICYHBIX yIPAKHSHUN
mo Ouoxumuueckum KputepusMm. OcOOCHHOCTH OMOXMMHUYCCKUX H3MCHEHHIH B KPUTHYECKUX YCIOBUIX
MBIIICYHOM JEATSILHOCTH: Ha YPOBHE IIOPOra aHadpOOHOr0 00MEHa», Ha KKPUTUIECKOI» MOIIHOCTH, Ha
«MOIIIHOCTH HCTOILICHHS», HAa YPOBHE MAaKCHMAaJlbHOW aHAdpPOOHON MOIIHOCTH, TNPH BBIIOJIHEHUU
YIPaXHEHHUH Pa3HbIX 30H OTHOCUTEIHHOM MOIIHOCTH.

BuoxumMunueckue HakTopbl yTOMIICHHS! IPU BBIIOJIHEHUH KPATKOBPEMEHHBIX YIIPAXHEHUH MaKCUMATbHOU
U cyOMaKCHMabHOM MOIIHOCTH, [UIUTEIbHBIX YIPAKHEHUH YMEPEHHOW MOIIHOCTH.

OcCoOeHHOCTH peryiisiiud  OOMEHHBIX MPOIIECCOB B MEPUOJ| BOCCTAHOBJICHHS. BHOXMMHYECKOE
00OCHOBaHHE CPEICTB M METOJOB YCKOPESHHUSI BOCCTAHOBUTENIBHBIX MpoIieccoB. Hcmosap3oBaHue
0COOEHHOCTE! MPOTEKAHNSI BOCCTAHOBUTEIIHHBIX ITPOIIECCOB MPH MOCTPOSHUU CIOPTUBHOM TPEHHUPOBKH.

Camocmosmenvuas paboma. IIoATOTOBUTE OTBETHI Ha BOIIPOCHI IO MaTepHajiaM JICKIINH.

1. Yro mnoHMMaeTcs TOA CPOYHBIMH, OTCTABICHHBIMH, M KyMYJIATUBHBIMH OHOXUMHYECKUMHU
U3MEHEHUsMHU?

2. Tlouemy xapakTep HEPreTHYECKOro OOECIEUYCHHs! SIBJISETCS TJIABHBIM (DAKTOPOM, OIPEeIISIOIIM
HaTPaBJICHHOCTH U ITyOHHY OMOXMMHYECKIX H3MEHEHUH pu padore?

3. Kak cpoyHble OHOXMMHYECKHE HM3MEHEHHS 3aBHCAT OT OCOOCHHOCTEH BBIMOJHAEMON MBIIICYHON
paboThI: MOIMHOCTH M MPOIODKHUTEIBHOCTH YIPAXHEHHSA, MPOIODKUTEIHHOCTH Tay3 OTHbBIXA,
PEKMMa JIeSITeNEHOCTH MBI, KOJIMYECTBA yYacTBYIOIIMX B pPaOOTE MBIIII U JPYTHX 0COOEHHOCTEH?

4. Kakne u3MeHEHHUs NPOUCXOAAT B pabOTaIOIIMX MBIMIIAX, KPOBH, JAPYTMX OpPraHax M TKaHAX IPH

¢dusnyeckoii Harpy3ke?

KakoBbl 0cOOCHHOCTH PETyIISIK OOMEHa BEIIECTB IIPH MBIIIEYHOH pabore?

6. Uto neXuT B OCHOBE KiaccU(PUKaMi GU3MIECKNX YIPAKHEHUH IO OMOXUMHUUYECKUM KPUTEPHSM: 110
30HE OTHOCHTEJIFHOM MOIIHOCTH (MakcHMallbHas, cyOMakcHMalsibHas, OoJblIas, yMEpeHHas), IO
MIPENMYIIECTBEHHON HAIIPAaBICHHOCTH U 1Ip.7

7. KaxoBbl OCOOCHHOCTH OMOXMMHYECKHX W3MEHEHWH TPH BBHINOJHEHUH YIPAKHEHWHA Pa3HBIX 30H

o
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OTHOCHUTEJIEHOH MOIIHOCTH, B KDUTHYECKHUX YCIIOBHSX MBILICYHOH JEITEIILHOCTH: HA YPOBHE MOPOTa

aHa’pOOHOro 0OMeHa, KPUTHYECKOH MOIIHOCTH, MAaKCUMaIbHON aHa3pOOHON MOIITHOCTH H T.I1.7

OxapakTepHu3yiiTe ©3MEHEHHs BOJHO-COJICBOTO OalaHca o] BIUSHUEM (U3HMIeCcKOr paboThI.

Kakne OmoxuMuieckue U3MEHEHHsT MOTYT IIPUBECTH K HACTYIUICHUIO YTOMJICHUS?

10. B uem mnposiBisieTcst CeUU(PpUIHOCTh OMOXMMHYECKMX M3MEHEHHH, BBI3BIBAIOIINX YTOMIICHHE TPH
pas3Hoii MblIe4HOH pabore?

11. [aiiTe XapaKTepUCTHKY OMOXMMHYCCKUX M3MEHEHHH, MPUBOSIINX K YTOMIICHHUIO, IIPH CIIOPTHBHOM
JEATETPHOCTH.

12. KakoBa HampaBIeHHOCTh OMOXMMHYECKHX NPEBPAICHUH B MEPHOA BOCCTAHOBICHUS IIOCIE
MBIIIIEYHON paboTHI?

13. KakoBa moOCIEIOBAaTENbHOCT W TIPUMEPHBIE CPOKH BOCCTAHOBICHUS pPAa3IUYHBIX BEIIECTB,
pacmaBmmmxcs npu padore?

©®©

14. ®a3s1 BocCTAaHOBJICHUS (TEKyIIas, CPOYHAS, OTCTABIICHHAS).

15. Kak u B Kakue CPOKM IPOHMCXOAUT YCTPAHCHHWE KOHEYHBIX M NPOMEXYTOUHBIX NMPOAYKTOB OOMEHa
mocye paboTer?

16. Yro Ha3pIBaeTCs KUCIOPOTHBIM moiroM? Kakie OmoxuMudeckre peBpaIieHus Jie)kaT Ha OCHOBE €To
00pa30BaHUs U «OTUIATE)?

17. [Haiite OnoxmMmudeckoe 000CHOBaHUE (PAKTOPOB, YCKOPSIIOMINX BOCCTAHOBUTEIBHBIC TIPOLIECCHI.

18. Uro Takoe cynepkommnecanusi? KakoBbl NPUYUHBI U YCIIOBUS €€ BOSHUKHOBEHUSI?

3.4

Tema. buoxumuvecxue 3AKOHOMeEPpHOCmMU B60CCMAHO6/IEHUSl HAPYUWEHHbIX qbymcum? buoxumuyecxue
3AKOHOMepHOCmU adanmauuu K MblieyHOL pa60me u npu namoaocuu. buoxumuvecxue o0cHogwl
08UcAMENbHBIX KA1ecma cnopmcmena.

3ausmue cemunapckoeo muna (npaxkmuyeckoe 3auamue) 12, 13. 3aKOHOMEPHOCTH Pa3BUTH
aJaNTAllMOHHBIX OMOXMMUYECKUX HW3MCHCHHUI: MPaBUJIbHOE COOTHOIICHHE Pa0OThl M OTABIXA, MPHUHIIHII
CBEPXOTATOINCHUSI, TPUHIUN CHCHU(PUIHOCTH, [HUKINYHOCTE U OOpaTHUMOCTh  aJamlTalMOHHBIX
u3MeHeHud. buoxumuueckoe O0OOCHOBaHHME CPEACTB M METOIOB, YCHIHBAIONIMX aJalTal[HOHHBIC
OHOXMMHUYECKHE M3MEHEHHs. [10cIe0BaTebHOCTh OHOXUMHUYECKAX M3MEHEHUI TPH CUCTEMATHYECKON
TPEHHPOBKE U PACTPEHHPOBKE. BHOXMMHYECKHWE HM3MEHEHUS B OpraHu3Me MpH [EePEeTPEHUPOBKE.
Tecmosulii kKonmposib no meme « OCHO8bL HUOXUMUU CHOPMAY.

5.2.2 Copep:xanue pa3aejioB U TeM y4eOHOH JUCHUILTUHBI (3a04Hasi popma 00yueHuUs1)

Pazoenwr,
membl

Cooeparcanue

1

Pazoen 1. Cmamuueckas duoxumusi.

11

Tema. Cmpoenue amoma (cocmasHvie uacmu, 3apsao cocmagnvix yacmetr). Aopo amoma (cocmas, macca,
3aps0). Pacmeopwi. Ochoswl opeanuueckoti Xumuu.

Camocmosmenvhas pa6oma. HOI[FOTOBI/ITB OJICKTPOHHBIC (I)OpMyJ'IBI aTOMOB 5 XMMHUYECKHUX JJICMCHTOB.

1.2

Tema. OcHosbl OpZCIHMIlQCKOII Xumuu. Xumuveckuil cocmas opeanu3ma 4ejl06eKd.

Camocmosmenvras paboma. Penenne 3ai1ad npeobpa3oBaHus KOHIIEHTPaNi pacTBOPOB.

13

Tema. 06%;1,{(3 3AKOHOMepHOoCmu obmena seecme 6 OpeaHusme yeioeexd. EuoaHepzemuKa.

3anamue cemunapckoco muna (npaxmuyeckoe 3amsmue) 1. OOIIMEe NPUHIUIBI PETYIAIUN OOMeHa
BEIIECTB. MeXaHM3MBl AEATENBHOCTH BAXHEHIINX PETYJSATOPHBIX CHCTEM OpraHu3Ma: CHCTEMBI
1 (HepeHIMPOBKH KIIETOK, CHCTEMBl KJIETOYHOW aBTOPETyJSINH, SHIOKPHUHHON CHUCTEMBI, HEPBHON
CHCTEMBI.

B3anmocBsi3p 00MEHHBIX IIPOLIECCOB C KJIETOUYHBIMH CTPYKTYPaMH.

OunepreTndeckuil 3¢(exT OHOIOrMYECKOr0 OKUCIEHHS: aKKyMyJIIHS SHEPTHH B MaKPOIPIHUYECKHX
CBAI35X M TeruiooOpazoBanue. AneHosuHTpudocdopras kuciora (ATD), 0coGEHHOCTH €€ XUMUYECKOTro
cTpoeHus, Owuojorudeckas poiab. OOmme npeAcTaBICHMS O MEXaHW3Max  OKHUCIHUTEIBHOIO
¢dochopunupoBanus. [IoHsTHE O CYyOCTPATHOM M OKUCIHTENIBEHOM (hocopupoBaHum.

CBo0OoHOE OKHCIIEHHE. 3aBHCHMOCTH CTENEHH CONPSDKEHHS OKHCICHHSA € (ochOopmiInpoBaHHEM OT
(PYHKIIMOHAJIEHOTO COCTOSIHUSI OpraHu3Ma

Camocmosmenvhas paboma. I1oATOTOBUTH OTBETHI Ha BOIIPOCHI:

1. UYeM pazmuuaroTcs MpoIecchl 0OMeHa BEMIECTB B )KUBBIX OPTaHM3Max M HE)KHUBBIX Telax?

2. U3 kakux cTaauil CKIaAbIBaIOTCS MPEBPALICHHsI BEILIECTB B X0J€ ACCUMMIISIIUN U JUCCUMMIIALIAN?

3. B uewm nposBisieTcs B3aUMOCBSI3b MEX1y MPOLIECCaMU aCCUMWISALIMN U IUCCUMUIISIIIUU?

4. Kaxue n3MeHeHHs B 0OMEHE BEIIECTB MPOUCXOIAT C BO3PACTOM, O BIUSIHAEM (PYHKIIMOHAIEHOU
aKTHUBHOCTH?
Kaxkoe BiusiHue Ha 0OMEHHBIE TIPOIIECCH MOXKET OKa3bIBATh MUTaHUE?

6. KakoBbI OCHOBHBIE HANPaBICHUS HU3MEHEHN OOMEHHBIX MTPOIIECCOB B XOJI€ IPHUCIIOCOOTCHHS
opraHn3Ma K MEHSIONIMMCSI YCIOBHUSM CYIIIECTBOBAHUS?

11




7. Kaxue ¢pyHkiuy B 0OMeHe BELECTB BINOJIHSIIOT CTPYKTYPHBIE KOMITOHEHTHI KJIETKN?
YeM OTIMYAIOTCS MPOLIECCHl OMOJIOTMYECKOTO OKUCIICHUS OT OKHCIICHHS, IIPOUCXOASIIEr0 BHE
opranuzma?

9. Kakue TUIBI OKHCIUTEIBHBIX PEAKLUH TPOUCXOAT B )KUBBIX OpraHu3Max?

10. B uem 3akiroyaercst OTIIMYKE pEaKLUil a3pOOHOTO OKHCIIEHHS OT aHa3pOOHOro?

11. Kaxue npoMexyTOYHbIE IEPEHOCUYHNKH 00ECIIeUHBAIOT TPAHCIIOPTUPOBKY IIPOTOHOB M 3JIEKTPOHOB OT
OKHCIISIEMOT'0 BEIeCTBa Ha KUCIOpo?

12.  KakoBBI 0COOCHHOCTH MOJIEKYJIIPHOTO CTPOCHHUS TUPHIMHOBBIX M (pJIABUHOBBIX IETHAPOTCHA3,
IIUTOXPOMOB, KaTana3bl? Kakne (akTopsl MUTaHUSI HEOOXOAUMBI ISl CHHTE3a 3THX (PEPMEHTOB?

13. Kakyo poib urpaeT Kuciopo/ B poneccax GHOJIOrHuecKOro OKUCICHHs ?

14. KaxoB sHepreTmuecKuii 3pPeKT a3poOHOT0 OHOIOTHIECKOTO OKHUCIICHHS?

15.  KaxoBBI 0COOEHHOCTH MOJIEKYIISIPHOTO CTPOCHHSA aicHO3HHTpHpochopHOit kuciaoTsl (ATD)
KaKoBa €€ POJIb B )KUBBIX OpraHu3Max?

16. Kax ocymecTBisieTcst HAKOIUICHHE SHEPTUH, OCBOOOXKIAIOIEHCs B X0/1e OHOJIOrMYECKOro
OKHCJICHHSI, B MaKpodprudeckux dpocdarHbix cBszsx ATD?

17. Yto moHMMaeTcs 1o cBOOOAHBIM okuciaeHueM? Kakue (akTopsl BEI3BIBAIOT pa3ollieHe
okucieHns ¥ hochoprpoBaHus?

14 Tema. Buoxamanus.
3anamue cemumapckoeo muna (npakmuyeckoe 3aumamue) 1. CpoiicTBa (hepMEHTOB  Kak
OMOKAaTaTM3aTOPOB: TEPMOIA0UIBHOCTD, TEMIIEPATYPHBIA ONTUMYM, BIMSHUE aKTUBHON PEaKIMH CPEIbI
Ha aKTHBHOCTh (DEPMEHTOB, aKTHMBAlMsi M MHTHOMpoBaHue (epMEHTOB. bHoXMMHUYecKHe MeXaHH3MBI
JeUCTBUSI PEPMEHTOB.
Buoxummueckne MeEXaHM3MBlI YYacTHsS BHTaMHHOB B oOecliedeHHH OOMEHHBIX IporeccoB. Pois
BHTAMHHOB B oOpa3oBaHmH Ko(pepMeHTOB. buomormueckas poib W THIICBHIE HCTOYHHUKU
BOJIOPAaCTBOPHUMEIX ¥ KHPOPACTBOPUMBIX BUTAMUHOB.
Camocmosmenvhasn paboma. IIoATOTOBUTE OTBETHI Ha BOTIPOCHL:.
1. KaxoBo ctpoenue pepmenToB? UTto Ha3bIBaIOT KohepMeHTOM, armopepmerHTomM? KakoBa pois 3THX
CTPYKTYPHBIX KOMIIOHEHTOB (pepMEeHTa B (pepMEHTaTUBHOM KaTaiu3e?
2. Yo Takoe u30(pepMEHTHI?
B gem cyniHocTh akTUBanuu U vHruOuposanus pepmentoB? Kakue Gpakropsl oKa3blBatOT
aKTHBHUpYIOLIEe 1 MHrHOUpYIoliee BIUSHUE Ha (epPMEHTHI?
4. B ueM 3aKirouacTcs MEXaHU3M (PEPMEHTATHBHOTO KaTajm3a?
5. JlaiiTe onpenesieHNE MOHATUS «BUTAMUHBDY.
6. Kak xnaccudunupytorcs Butamunbl? [IpuBeanTe npuMepsl BATAMUHOB Pa3HbIX KJIACCOB.
7. Kaxue QyHKIIH BHITONHSIOT B OpraHU3ME BOJIOPACTBOPUMBIC BUTAMUHBI? [IpuBeinTe KOHKPETHBIC
MpUMEPHI TaKuX (YHKIHUN BOJOPACTBOPUMBIX BHTAMHHOB.
8. KakoBBI (GyHKINHU B OpraHU3Me BRKHEHIIINX KUPOPACTBOPUMBIX BUTAaMHHOB: A, [, E, K?
9. Yto moHMUMaeTCs MO aBUTAMHHO30M, THIIOBUTAMHUHO30M, THIIEPBUTAMHUHO30M?
10. TToueMy HEZOCTATOK B ITHUIIIE BOJOPACTBOPUMBIX BUTAMHHOB OBICTpEe
TIPUBOJIUT K PA3BUTHIO THIIOBUTAMUHO3a, YeM HEJJOCTATOK YKHPOPACTBOPHMEIX BUTAMUHOB?
15 Tema. Bumamurbl.
Camocmosmenvhas paboma: COCTABUTH TaOJNUITy OCHOBHBIX BUTAMUHOB, X COZIECpP)KaHUE B MIPOAYKTAX
MMUTAaHWs, CYTOYHAS! HOPMa TIOTPEOJICHHSI, CHMITTOMEI THITO- W THIICPBUTAMHIHO3A.
2 Pazoen 2. JJunamuueckas buoxumus
21 Tema. Obmen yenesodos.

3anamue nexyuonnozo muna 1 OyHxuum yriaeBoaos. Knaccudukarus.

XuMudecknue TpeBpamieHrs] YTICBOAOB B IpoIlecce MUINEBapeHUs. [MApoiHu3 au- W MOJHCaXapHIoB.
MexaHU3MBI TPAHCIOPTA MPOIYKTOB PACIICIUICHHS YTIIEBOJOB Yepe3 KICTOYHbIE MEMOpPAHBI, IyTH HX
HCTIOJIB30BaHUS B OpTaHU3ME.

BrocunTe3 M MOOMIM3AIMS TIMKOTEHA B IEYEHH U JIPYTUX TKAHSX, PETYJIIALUS STHX MPOLECCOB.
Hcnonp3oBaHue yrieBo10B B KaUeCTBE HCTOYHUKA SHEPTUU. AHa’pOOHBIN paciiaj IIMKOTreHa U TITIOKO3bI
(rmukonm3). HauanpHas akTUBaIMs YIJICBOJOB B XOJ€ TIIMKOJIN3a, OKHCICHHE MPOMEKYTOUYHBIX
MIPOAYKTOB TIHKOJHM3a M aKKyMyJIHPOBAaHWE JHEPTMH B MAaKpOIPTUYECKUX CBA3AX, OoOpa3oBaHHE W
YCTpaHEHUE MOJIOYHOM KHCIOTHI. DHEPreTHUeCKUi 3P HEKT TITNKOIH3a.

AdpoOHas cTagust mpeBpalieHnii yrireBo1oB. OKUCIUTENbHOE 1eKapOOKCHINPOBAHNE MTUPOBHUHOT PATHON
KHCIIOTBI W oOpaszoBanue aneTwn kodepmenta-A. [lpeBpamienus ametun KopepMmMeHTa-A B IHKIIE
TPUKApOOHOBBIX KHUCIOT. CBSI3h IHKJIA TPUKAPOOHOBBIX KHCIOT C CHCTEMOH IepeHoca BOJOpOIa Ha
kucnopoa u pecunteza AT®. Dueprerndeckas 3pGEeKTHBHOCTh a3pOOHOTO pacmaia yrieBoI0B.

OOmue mpeacTaBieHUs] O NMEHTO3HOM LMKJIE INPEBPALICHHH YIJIEBOJOB M aHa’poOHOM 00pa3oBaHUH
SIHTQPHOW KHUCJIOTHI.

12




Hcnonb3oBanue YrjiaeBoJgoB B IUIACTUYCCKUX  ICIIAX. OGpa3OBaHI/Ie n poJib B OpraHu3Me
TreTepoIojaucaxapmuaon.
OGHII/IG MPCACTABJICHUS O I''TFOKOHEOI'CHE3E.

3anamue cemunapcroeo muna (npakmuueckoe 3auamue) 2. Coiictsa yrieBonos. [lytu pacnana
riukoreHa. ['mukomnms. A3poOHoe okucienue yriaeBooB. [ukn Kpeoca. DHepretudeckuii apdexr
OKHCJICHHS YTIIEBOJIOB.

Camocmosmenvhas paboma. I1oATOTOBUTH OTBETHI Ha BOIIPOCHI:

1. Kakue yriaeBojbl BCTPEUarOTCs B BaXKHEHIIIUX MPOAYKTaxX muTanusi? Kakue u3 HUX MOIBEPratoTCcs
MHUIIEBAPUTEIEHBIM IIPEBPAIICHUAM?

2. Kaxme pepMeHTHI OCYIIECTBISAIOT THAPOIH3 BAKHEWIHNX yTieBoaoB mumu? Kakue ycnoBus
HEOOXOIUMBI IS IeHCTBUA 3TUX (PepMEeHTOB?

3. KakoBHI myTH HCHIOIH30BAaHUS B OpPraHU3ME IPOTyKTOB IHIIEBAPECHIUS YTICBOIOB?

4. Kak mpomrcxXOoquT CHHTE3 U paciaj] TIHKOTeHa B ITeYeHH, MBIIIIIAX U IPYTUX opraHax U TkaHax? Kak
PETYIUPYIOTCS 3TH IPOIECCHI?

5. Kak ocyIecTBISIOTCS aHA3pOOHBIE MPEBPAIICHHUS TIIMKOTeHA U TTIOKO3HI (Tukonu3)? Kak
ocymectBisieTcs pecunte3 AT® B xoze rmkonu3za? Kakosa sHepreruyeckas 3hHeKTHBHOCTh
TJINKOJIH3a?

Kakwue npeBpaiieHus IpouCcXoIsaT B a3po0OHOH (a3e yriaeBoIHOro ooMeHa?

7. Kak npeBpalieHus yuKiia TPHKapOOHOBBIX KUCIIOT (TIIABHOTO ATana a3poOHOH (a3bl yIiIeBOTHO0
00MeHa) CBsI3aHBI ¢ CHCTEMOM MepeHOCca MPOTOHOB U 3JIEKTPOHOB Ha KHCIOPO U pecuHTe3a ATD?
KakoBa srepreTrdeckas 3ppeKTHBHOCTD a3pOOHOT0 OKHCICHHUS YTIICBOIOB?

9. Kakwne xummdeckue mpeBpalieHust IPOUCXOIAT B MpoIiecce YCTPaHSHHS 00pa3yIomeiics B Xoae
TJINKOJIN3a MOJIOYHOM KHCIOTHI?

2.2

Tema. Obmen 1unuoos u 6enKos.

3anamue nexyuonnozo muna I. IlpeBpallleHHs IMNHUAOB B mpouecce nuuieBapeHusa. CTyneH4aThld
THPOJIN3 JTUIUAOB.

Hcnionp30BaHue )XUPOB B KaUECTBE HCTOUYHHUKA SHEPIHH. MoOMIM3ausl pe3epBHOTO KHPA.
Bera-oxncnenne XUpHBIX KHCIOT, oOpazoBaHue aneTwin KodepmeHrta-A. [lanpHeimne mnpeBpamieHus
aneTni KodepMeHTa-A: MpeBpalleHus B IUKIIE TPUKAPOOHOBBIX KUCIOT, YIaCTHE B CHHTE3¢ KETOHOBBIX
TeJl U 00pa3oBaHUM XOJeCTepHHA. VICHONb30BaHME KETOHOBBIX TeJl B Ka4eCTBE HCTOYHHKA DHEPTHH.
DHepreTudeckuii 3 PEeKT OKUCICHHS )KUPOB.

XuMHUYeCKHe MpeBpalieHus OenKkoB B Mpolecce NuieBapeHus. MepMEeHTHl, y4acTBYIOUIUME B 3TOM
mporecce, ycloBusi uX pAedcTBus. KoHeuHble mNponykTel mepeBapuBaHus OenkoB. Ilonstne o
MerabosmueckoM Qonae amuHOKMcIOT. [lyTM HCHONB30BaHUST aMHHOKHCIOT B OpraHH3Me.
BHyTpukierouHslii cuHTe3 Oeika. Ponb HyKkIeMHOBBIX KHCIOT B cuHTe3e Oenka. JJHK kak xpanutens
cnenuduyeckoi HHGOpMaLUK 0 CTPYKType OenKoB. broxnmudeckne 0CHOBBI TeHETHIEeCKOTo KoJa. Poib
PHK B nporeccax CUNTHIBAHUS M peaTN3allMi HACIECACTBEHHONH MH(GOPMAIIUH. AKTHBALUS AMUHOKHCIOT
npu cuHTe3e Oenka. COopka OENKOBHIX MOJEKyNl B puOocoMax. Bo3HHMKHOBEHHE IMPOCTPaHCTBEHHOM
CTPYKTYPBI OSITKOBBIX MOJIEKYJI. Peryisiius cunTesa Oenka.

Kartabonmyeckue mnpeBpamieHnsi aMHHOKHCIOT. Peaknum IepeaMUHHpOBaHHMS, AE€3aMHUHHUPOBAHMUS,
nexkapOokcwimpoBanus. OOpa3oBaHME 3aMEHHMMBIX aMHHOKHCIOT M OHOJIOTMYECKH aKTHUBHBIX
MIPOU3BOIHBIX aMUHOKHCIOT. CBA3b NPEBpaIeHHH aMITHOKHCIIOT € IIUKJIOM TPUKapOOHOBBIX KHCIIOT.
OO0pa3zoBaHne ammuaka MpH Je3aMUHUPOBAHMM aMHHOKHCIOT M a30THCTBIX OCHOBaHMH. TpaHcmopt
ammuaka. OpHUTHHOBBIIM IIMKJI CHHTE3a MOUYEBUHBI KaK TJIaBHBIM ITyTh YCTPAaHEHHUS aMMHaKa.
ConeprkaHue, pacrpe/ie]IeHne MEXIy OTAENbHBIMU TKaHSIMHU U POJIb BOABI B OPraHN3ME YeJIOBeKa.
BaxxHeiie BoTHO-AUCIIEPCHBIE CUCTEMBI OpraHu3Ma: KpoBb, InuMda, MpoToIuIa3Ma KJIeTOK, Moua,
CIIIOHA U JIP., UX XUMHYECKHH cocTaB 1 OMostormyeckast poib. [loTpeOHOCTE destoBeka B BOE U Iy TH €¢
YI0BIETBOpEHNUS. JK30reHHas Boaa. OOpa3oBaHNe SH/IOTEHHON BO/IBI B pEaKIUsIX OOMEHa BEIECTB.
HenonnpoBanue Boabl. OcOOCHHOCTH TpaHCIIOPTa BOABI Yepe3 KIETOYHbIe MeMOpaHbl. BeieneHne Boabl
13 opraHu3Ma. bruoxnmudeckne MexXaHu3MBbl PEryJIsiUy BOAHOTO OanaHca opranusma. JKaxma.
OcmoTHueckast IpUpPoJa UCTHHHOM KaXKIbl.

MuHepalbHblE COEIUHEHNS OpraHU3Ma YellOBeKa, UX COJEepKAHUE, paclpeaesieHHe MEX Y OTAEeIbHBIMU
TKaHSMH U POJIb B opraHu3Me. VIOHBI, posib HOHOB B 00pa30BaHUH KJIETOYHBIX CTPYKTYP H MOAICP KaHUT
MIPOCTPAHCTBEHHOH KOHPUTYpAILUN MOJIEKy T OnonosmmepoB. VioHHas perynsamus pepMeHTaTUBHOM
aKTUBHOCTH. Y4YacTHe HOHOB B 00pa30BaHUK MEMOPAaHHOTO OTEHIINANA, PETYIIAIUN OCMOTHYECKOTO
JIaBJICHUS U aKTUBHOM pEaKLUU XKUIKOCTHBIX CPEl] OpraHu3ma.

[ToTpeOHOCTE OpraHU3Ma 4eJI0BeKa B Pa3IMYHBIX MUHEPAIBHBIX COIMHEHUAX U €€ N3MEHEHNE B
3aBHCHUMOCTH OT BHEIIHUX yCJIOBUH M (yHKIIMOHAIBHOTO cOCTOSTHUA. OCOOEHHOCTH TpaHCIOPTa
MUHEPAJIbHBIX COEIMHEHNI U HOHOB. BhIieIeHne MUHEpanbHbIX COEAMHEHHUH C TOTOM U MOYO.
BroxuMuueckre MexaHu3Mbl pEeTyIISLIA MUHEPAILHOT0 oOMeHa. ['opMOHBI.

3anamue cemunapckoeo muna (npakmuueckoe 3auamue) 2. O6MeH munuaoB u 6esnkoB. OOMeH BOIBI U
MUHEpaJIBHBIX BemecTB. | opMonbl. Kitaccudukanus. JKene3sl BHyTpeHHEH cekpenun. Poiib pa3myHbIX
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TOPMOHOB B peryJjiaiiniun OHOJIOTHYECKUX IpoueccoB. HapyHIeHI/Iﬂ I‘OpMOHaﬂLHOﬁ peryiasanunu 1 ux
OCJICACTBUA.

Camocmosmenvhas paboma. I10ArOTOBUTH OTBETHI Ha BOIIPOCHL:.

1. Kaxue xuMudeckue IpeBpalieHus COBEPILIAOTCA C XKUPAMH U JIMIOUAMU IIPU UX MUIIEBapeHUN?
Kakue npu aToM 00pasyroTcst IpOMEKYTOYHbIE M KOHEYHBIE IIPOAYKTHI MTUIEBAPCHUS?

2. Kakyro posp Urparot KeIuHble KUCIOTHI B IIPOIiecce MUIIEeBAPEHUS JIUIUA0B U BCaChIBAHUS
MIPOJIYKTOB UX nuIieBapeHus? KakoBsl OMOXHMHYECKHE MEXaHU3MbI ATOTO BIIUSHHS JKEITYHBIX
KHCIIOT?

3. Kak u rze mpoucxonuT CHHTE3 cenn(pIeCKUX JINIHI0B U3 IPOLYKTOB MHUIEBAPECHUS?

4. Kak ocymiecTBIIsIeTCsl TPaHCTIOPT U JICTIOHNPOBAHHUE JIUIHOB B OpraHu3Me?

5. Kakune xumudeckne MpeBpalieHus IPOUCXOIIT Ipu MoOmn3anny aununos? Kak ocymecTsisiercs
PETYIAIIS 3TOTO Tporecca?

Kakne xumuueckne npeBpanieHus MpOUCXOIAT IpU 0eTa-OKUCICHUHN KUPHBIX KHUCIOT?

7. KaxkoBa sHeprerudeckas 3 (heKTHBHOCTD O€Ta-OKHUCIEHHS )KUPHBIX KUCIOT (Ha pUMepe 1000
KUPHON KUCIIOTHI)?

8. Kaxue xuMudeckue npeBpalieHus IPOUCXOIT C TIIULIEPUHOM, 00pa3yoIuMcs B Ipoliecce
MOOMIIM3aLUH KUPOB?

9. B uem 3axioyaroTcsa OTIMYUS B IPEBPAILEHUSIX KUPOB, HAXOMSIIMXCS BHYTPH KJIETOK MBIIIIT U
JpyTUX OPTaHOB U TKaHEH, U KUPOB, COAEPIKAIIUXCSI B OPTraHU3MEHHBIX )KUPOBBIX €0 (TTOAKO0XKHON
JKIPOBOH TKaHM, CATbHUKAX, OpBDKEHKax u ap.)?

10. KakoB XUMH3M CHHTE3a KETOHOBBIX Tell? B Kakux ycIOBHSIX IPOUCXOINUT YCHIICHUE CHHTE3a
KETOHOBBIX TEI?

11. KakoBBI HajbpHEHIINE IPEBPALICHUS KETOHOBBIX TEI?

12. KakoBbI 0COOCHHOCTH 0OMEHa XoyecTepruHa’?

13. Kakue xuMH4eckue peBpamieHus poucXoIsT ¢ OellkaMu B rpolecce nx nuuieBapenus? Kakue
(epMEeHTBI 00ECIIeUNBAIOT ATH MPEBPALICHHS U KAKOBBI YCIOBHS UX JICHCTBHA?

14. KakoBbI OMOXMMHUYECKHE MEXaHU3MBI 3alUThl CTPYKTYPHBIX OEJIKOB MUILEBAPUTENLHON CUCTEMBI OT
camoIepeBapuBaHus?

15. YTto moHnMaeTcs noa MerabosnueckuM GoHIoM aMuHOKUCIOT? Kak oH opMupyeTcst 1 KaKOBBI
IIyTH €T0 UCTIONb30BaHUA?

16. KakoBBI OCHOBHBIC 3TaIlbl ONOCHHTE3a OETKOB B KileTKax? Kakue XuMudeckne mpeBparieHus
IIPOMUCXOAT Ha KaXKJIOM 3Tare OnocunTes3a?

17. KakoBbI MEXaHN3MBI PETYJISIINN CHHTE3a OETTKOB?

18. Kak mpouCXOAT MpEeBPAIIECHHUs U paciial aMUHOKHUCIIOT B OpTaHu3Me (PEakIuy 1e3aMHHHPOBAHHUS,
JeKapOOKCIIINPOBAHUS, TIepeaMUHNpOBaHys). KakoBa posb 3THX IpeBpalieHuii B o0ecriedeHnn
KHU3HE/IESTENBHOCTH OpraHn3Ma?

19. Kak ocyrmecTBisercss BpeMEHHOE U IIOCTOSTHHOE CBSI3BIBAaHHE aMMHaKa, 00pa3yIolierocs npu
JIe3aMHHHAPOBAaHUH aMMHOKHUCIIOT? Kak MpOUCXOAUT CUHTE3 MOYEBHHBI N3 aMMHaKa B TIEYCHH U €T0
yCTpaHEHHUEe U3 opraHusma?

20. Kakue kOHEUHBbIE TPOIYKThl 0OMEHa 00pa3yroTCsl IPH Paciajie a30THCThIX OCHOBaHHM, BXOSIINX B
COCTaB MOHOHYKJICOTHIOB M HYKJIIEHHOBBIX KHUCJIOT?

2.3 Tema. Obmen 800vl U MUHepaILHBLIX Bewecms. 1 OpMonb.
Camocmosmenvnasn paboma. I1onIroTOBUTH OTBETHI HA BOIIPOCH
1. KaxoBo copmepsxaHue BOJIBI B OPraHU3ME H €€ paclpeleIeHue MKy Pa3InIHbBIMHA TKaHSIMH U
opranamu? Yto moHUMAeETCs MO CBOOOIHON, CBSI3aHHOM U MMMOOMIBHOM BOHOH?
2. KakoBa ponb BOJbl B opranusme?
KakoB xumudeckuii coctaB U OMOJIOTHYECKAs POIh BAYKHEUIITHX BBOIHO-AHCIICPCHBIX CUCTEM
OpraHu3Ma: KpOBH, TUM(EI, KJICTOYHON IPOTOILIA3MbI, MOYH, CITFOHBI?
4. Kaxwue akTopsl BIHAIOT Ha MOTPEOHOCTh OpraHU3Ma YejoBeka B Boje?
5. KakoBbl OMOXMMHYECKUE MEXAHU3MBI PETYJISIIIMU BOJHOTO OajiaHca opraHu3ma’?
6. KaxoBo cozmeprkaHre MHHEPAJIbHBIX BEIIECTB B OPraHU3ME U MX paclpesielleHue MexX1y pa3nuIHbIMU
TKaHAMH 1 opraHamu? YTo HOHUMAETCS IO MaKpo-, MUKPO- U YIBTPAMHUKPO3JIEMEHTaMU?
7. KaxoBa poiis B Opranmsme 4ejoBeKa pa3TUIHBIX MUHEPATBHBIX COSANHEHUN U 00pa3yIoNuXCs pH
HMX JHACCOLIHAIIMH HOHOB?
8. Kaxwue hakTophI BIMAIOT HA TOTPEOHOCTH OPraHU3Ma YeJI0BEKa B MHHEPAJIBHBIX COSAMHEHHX ?
KakoBbI OMOXMMUYECKHE MEXaHU3MEI PETYJISIA 00MEHAa MUHEPAIbHBIX COCTMHEHU?
3 Pasoen 3. Ocnogul buoxumuu cnopma.
31 Tema. Buoxumus MoluledHo20 COKpaueHus.

3anamue cemunapckozo muna (npakmuueckoe sausamue) 3. [locnenoBaTeIbHOCTh XUMHYECKIX PEAKIIUN
MBIIIIEYHOTO COKpaIleHus. Poib aneTmiixoilnHa, HOHOB KAJIBIIUS M MOJYJIATOPHBIX OEJKOB B TMpoIliecce
MblieyHoro cokpaieHusi. ATd-a3Hast akTHBHOCTb MHO3MHA U €€ POJIb B COKPATUTENBHOMN AESITETbHOCTU
MBI, B3anmMoneiicTBie akTMHA W MHO3MHA B TPOIECCE COKpAIleHHs. XMUMHUYSCKHE PEaKIMd TpU
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paccnabnenun Mmpimn. Ponms AT® B nByxdaszHoM MblmedHOH aesTeabHOCTH. OTHOCHTENBHOE
MOCTOSIHCTBO KOHIEHTpauun AT® — HeoOXoanmoe yciaoBHE COKPAaTHTEIbHOW JAESTEIBHOCTH MBbIIIIL.
[MonsiTre 06 a3poOHBIX 1 aHA’POOHBIX MyTsX pecuHTe3a AT®d npu MeieuHoi padore. KonnuecTBeHHbIE
XapaKTEePUCTUKU OHOIHEPTeTHYECKUX IPOLECCOB: MOIIHOCTh, €MKOCTb, CKOPOCTh pa3BEpPTHIBAHUS,
s¢pdexruBHoCcTh. Pecunres AT® B kpearnHdocokrHAZHON peakinn, KHHETHYECKUE XapaKTePUCTHKU U
MEXaHM3MBl PpEryJsIIMM CKOPOCTH JTOM peakuM B Tpolecce MblmeyHold pabotsl.  Poib
KpeaTnH(POCHOKUHAZHON peakIi B HSHEPreTUIECKOM OOECIeUeHHH MBIIMIeYHOW paboTel. PecmHTe3
kpearuHpochaTa. Yaactue kpeatTuHpocdaTa B 00eCIIeYeHHH BHYTPUKIETOYHOTO TPAHCIIOPTa SHEPTHH.
Pecunres AT® B mpomecce rimkoim3a. KMHeTHdeckne XapaKTEPUCTHKH U OCOOCHHOCTH PETYILIIHA
IIUKONM3a Tpu pabore. Poms mmkonm3a B SHEPTETHYECKOM OOECHEUCHHMH MBIMIEYHOW pabOTHI
MorouHast KHCI0Ta, OCOOEHHOCTH €€ BIMSHHSA Ha OOMEHHBIE Mporiecchl mpu padore. Ilytn ycrpaneHns
MOJIOYHOH KHCJOTHl TPH paboTe B MepHoj BoccTaHOBIeHHA. Pombp B pecmHTese AT® mpomeccos
aHa’poOHOro 00pa3oBaHMsl SIHTAPHON KUCIOTHL M albTEPHATHBHBIX IIyTeH pacmajga yrieBOJIOB:
riunepodocdaTHoro WyHTa 1 00pa3oBaHMs anaHMHA. MUOKHMHA3HAsl peaklys, ee pojib B NOAIEPKaHUN
nocTosiHcTBa KOHUEeHTpauun AT® u perymsinuu akTHBHOCTH (PEPMEHTOB SHEPreTHYECKOr0 OOMEHa.
Pecuntes AT® B mpouecce okucaurensHoro QocdopunupoBanus. Kunernyeckue XapakTepUCTUKU U
MEXaHHU3MBl PEryJUIIMH CKOPOCTH O3TOH peakuuu Impu padore. DakTophl, BIUSIONIME HA CTENEHb
COTIPSDKEHUSI OKHUCIIEHH ¢ (PocOpHIIMPOBAaHKUEM ITPH padoTe.

Camocmosmenvhas paboma. I1oATOTOBUTH OTBETHI Ha BOIIPOCHI:

1. KakoBo conepraHne BOJbI, OSIKOB, TUIHI0B U MHHEPAJIbHBIX COCIMHEHUH B MBIIIICYHOH TKaHN?

2. Kaxme Makpo3pruveckue COCTUHEHUS COACPKATCSA B MBIIICYHON TKaHW, KAKOBa X KOHIICHTPAIS U
JIOKaIu3ausa?

3. KaxoBrl conepixanne, CBOWCTBA, CTPYKTYpHAsl OpPTaHU3aIUA U POJIh BAXKHEHIINX OCIKOB MBIIICYHOMH
TKaHH: MHO3WHA, aKTHHA, TPOIOHHWHA, TPOMOMHO3MHA, OEIKOB CapKOIUIA3MBI, OEIKOB CTPOMBEL,
6enkoB saep?

4. KakoBO MOJEKYJSIPHOE CTPOCHHE COKPATUTEIbHBIX DJIIEMEHTOB MBIIIEYHOIO BOJIOKHA —
MuopuopmLT?

5. Kaxue xuMudeckue peakiiuy 00eCreunBaloT MBIIIICUHOE COKpaIleHue?

6. Kakue xumuueckue npeBpamieHust IPOUCXOST MPHU PacciabIeHUH MBI ?

7. Kaxkosa ponb AT® B 1Byx(ha3HO#M MBINIEYHON AEATEIBHOCTH?

8. Kakue n3ameHeHHs MPOUCXOIAT B 0OMEHE BELIECTB IIPH MBIIIEYHOH JesITeIbHOCTH?

9. KakoBa ckopocTh pacxonoanust AT® npu HanpsHKEHHOW MBIIIEYHON paboTe?

3.2 Tema. Buosnepeemuxa MbliteuHoU OesmenrbHOCMU.

Camocmosmenvras paboma. I1oATOTOBUTH OTBETHI Ha BOIPOCHL:

1. Yro 00603HA4AIOT MOHATHSA: MOIIHOCTb, €MKOCTb, CKOPOCTh pa3BEepTHIBaHUSA U 3(P(PEKTUBHOCTH
npoueccoB pecunre3a ATD?

2. KakoBBl MOIIHOCTB, €MKOCTh W CKOPOCTh pPa3BepTHIBaHMS KpeaTHH(HOCHOKWHA3ZHOW pEeakuuu Hu
Kakue OMoXMMHUYecKue (haKTOPhl X ONPeeIIToT?

3.  Kpearundocdarnas peakuus. Ee posb B aHEpreTuueckom o0ecreueHnn MbILIEYHOI padoThlI.

4. KaxoBbl MOIIHOCTb, EMKOCTb M CKOPOCTb pa3BepThIBAHUS W A(PPEKTUBHOCTH TIIMKOJIHM3a, KaKHe
OuoxuMuyuecKkre (hakTopbl UX ONPENeNIOT?

5. T'muxonus. Ero poib B 93HEPreTHYECKOM 00eCTIeYeHUH MBIIIIEYHOW PaboTHI.

6. B uem 3akirouaercsi CyI[HOCTb MHOKMHA3HOW peakIMM M KAaKoBa €€ POJib B IHEPreTHYECKOM
o0ecrieYeHNH MBIIIEYHOH paboThI?

7. KakoBpl MakcumanbHash MOIIHOCTb, €MKOCTb, CKOPOCTb pa3BepTbIBaHUS W 3(deKkTHBHOCTH
aspobHoro pecunteza AT® u kakne Gnoxumudeckne (GHaKTopbl X OMPEACIISIOT?

8. KakoBa ponp a’pobHOro mytu pecmHTe3a AT® B 3HEPreTHYeCKOM OOCCICUYCHHH MBIIICYHON
paboThI?

9. Jlarp XapaKTepUCTHUKY OSHEPTeTHYECKOro oOecleueHHs YNpaKHEHHH, CrHenuduIeckux s
M30paHHOTO BaMU BUj1a PU3KYJIETYPHO-CIIOPTHBHOM JIESITEIIbHOCTH.

3.3 Tema. buoxumuyeckue usmenenus 6 opeanusme NPU MblUEYHOU 0eAMeNbHOCIU U PA3IUYHOU NATNOIO2UU.

buoxumuuecxue mexanuzmoi YMOMJIEHUA.

3auamue cemunapckoco muna (npaxmuueckoe 3anamue) 4. Knaccudukauss MbIIIEIHBIX yTIPAXKHEHUH
o OMOXMMHYECKHM KpuTepusiM. OcoOeHHOCTH OMOXUMUYECKUX M3MEHEHHH B KPUTHYECKUX YCIOBHSIX
MBIIIIEYHON JISATENHHOCTH: Ha YPOBHE «IIOPOTa aHadpOOHOTO OOMEHa», Ha «KPUTUYECKOW» MOIIHOCTH,
Ha «MOIIHOCTH HCTOINEHHUSM», HA YPOBHE MAaKCHMAaJIbLHOW aHa’pOOHON MOITHOCTH, MPHU BBHITOJHEHUH
YIPa)KHEHUH Pa3HbIX 30H OTHOCUTEIbHOW MOIHOCTH.

Buoxumuueckue  (QakTOpbl  YTOMJICHHS TPH  BBHINOJHEHHH  KPAaTKOBPEMEHHBIX  YIPaKHCHHH
MaKCUMAaJIbHOW B CyOMaKCHMaIbHOH MOIIHOCTH, JJTUTEIBHBIX YIIPAXKHCHUH YMEPEHHONW MOIIHOCTH.
OCOOCHHOCTH peryJisaiuu OOMEHHBIX TMPOIECCOB B IEPHUOJ BOCCTAHOBICHHSA. bBHOXUMHIYECKOE
000CHOBaHHE CpPEICTB W METOJOB YCKOPEHUS BOCCTAaHOBUTEIBHBIX IpoIeccoB. lcmonp3oBaHue
0COOCHHOCTEH MPOTEKAHUS BOCCTAHOBHUTEIIFHBIX MPOIECCOB MPU MMOCTPOCHUH CIIOPTUBHOW TPEHUPOBKH.
3aKOHOMEPHOCTH Pa3BUTHS AJANTAIMOHHBIX OMOXMMHUYECKHX HM3MEHEHWH: MPaBUILHOE COOTHOIICHHE
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pa60T1,1 U OTAblXa, MHOPUHOHUII CBECPXOTATOLICHUA, MMPUHIUIT CHCIII/I(I)I/I"IHOCTI/I, OUKJIWYHOCTh U
OGpaTHMOCTL aJalTalliMOHHbIX u3MeHeHul. Broxumuueckoe 000OCHOBaHUE CpeaACTB U MCETOHOB,
yCUiMBaronux agarntaiquOHHBIC OHMOXHMMHYECKUE U3MEHEHUS. [locnenoBaTenbHOCTD OHMOXMMHYECKUX
W3MEHECHUI npu CUCTEMAaTHYCCKOMI TPCHUPOBKEC U PACTPCHUPOBKE. bruoxuMuyeckue H3MEHEHHUS B
OpraHru3Me Npu NMePETPpCHUPOBKE.

Camocmosmenvhas paboma. IIoATOTOBUTH OTBETHI Ha BOIIPOCHL:

1. Yro mnoHuMaercs NOA CPOYHBIMH, OTCTaBJICHHBIMH, M KyMYJSITHBHBIMH OHWOXMMHYECKHMHU
N3MEHEHUAMU?

2. Tloyemy xapakTep SHEPreTHUECKOTO OOECIEUEHUs ABISIETCS TIaBHBIM (PAKTOPOM, ONPENEIISFOLINM
HaTPaBJICHHOCTH U TTyOHHY OMOXUMHYECKIX H3MEHEHUH mpu padore?

3. Kak cpouyHple OMOXMMHYECKHEC W3MEHCHHS 3aBHCAT OT OCOOCHHOCTEH BBINOHAEMON MBIIICYHOM
paboTHI: MOIMHOCTH M TPOIOJDKHTENHHOCTH YNPAKHEHUS, INPOAOIDKATEIHHOCTH Iay3 OTABIXa,
PEKUMa JISSITENbHOCTH MBIIIT], KOJMYECTBA yYaCTBYIOIINX B paObOTe MBIIII U JPYTHX 0COOEHHOCTEH?

4. Kakue M3MEHEHHs MPOUCXOJAT B pabOTAIOIIMX MBIIIIAX, KPOBH, APYTHX OpraHax M TKaHSAX IpH

¢usndeckoit Harpyske?

KakoBbI 0COOCHHOCTH PETyJISIMKY OOMEHa BEIIECTB IIPH MbIIIEYHOH paboTe?

6. Uto jexuT B OCHOBE KiacCU(UKAMN (HU3MUECKUX YIPaKHEHUH 110 OMOXUMHYECKUM KPUTEPHSIM: 110
30HE OTHOCHUTEIBHOH MOIIHOCTH (MakcHMalbHas, CyOMakCHMallbHas, OoJbllasi, yMepeHHas), 10
IIPEUMYIIECTBEHHON HANIPaBICHHOCTH U 1p.7

7. KakoBbl 0COOGHHOCTH OMOXMMHYECKMX H3MEHEHHH IPH BBINOJHEHUH YNPAKHEHUH Ppa3HBIX 30H
OTHOCHTEJFHON MOIIHOCTH, B KPUTHYECKNX YCIIOBUSAX MBIIICYHON IESATEINHHOCTH: HA YPOBHE MOPOTa
aHa’pOOHOT0 0OOMEHa, KPUTHIECKOH MOIIIHOCTH, MAaKCUMaTbHON aHa3pOOHON MOITHOCTH H T.I1.7

8. OxapakTepHu3yiiTe I3MEHEHHUs BOJHO-COJICBOTO OallaHca 1oJ| BIMSHUEM (QH3HIECKOH paOOTEhI.

9. Kakne OmoxuMu4ecKkue N3MEHEHHS MOTYT IIPUBECTH K HACTYIUICHUIO YTOMJICHUS ?

10.B yem mposiBisieTcss cnequpHUIHOCTh OMOXMMHYECKUX HW3MEHEHHH, BBI3BIBAIOIINX YTOMIICHHE NpPHU
pasHoii MblIe4HOH pabore?

11. Taiite XapakTepuCTHKy OMOXMMHYECKUX U3MEHEHHH, NPUBOSIIMX K YTOMICHHUIO, IIPU CIIOPTUBHOM
JeSITeTbHOCTH.

12.KakoBa HamnpaBJICHHOCTb OWOXMMHYECKMX NpEBPAIlCHHH B TEPHUOJ BOCCTAHOBJICHHUS MOCIE
MBIIIIEYHOU pabOTHI?

13.KakoBa mOCIEIOBATENbHOCTE W TPUMEPHBIC CPOKHM BOCCTAHOBJICHHMS pPA3IHYHBIX BEILECTB,
pacIaBImxcs npu padore?

o

3.4

Tema. buoxumuueckue 3AKOHOMepHOCmMU 60CCMAHOBIEHUSA HAPYULEHHbLX qbynm;uﬁ bBuoxumuuecxue
3AdKOHOMepHOoCcmu a()anmaz/;uu K MblUeyHoll pa6ome u npu namojocuu. buoxumuueckue ocHogwl
08UCAMENbHBIX KAYeCme CnopmcmeHa.

Camocmosimenvhas pa6oma. HOI[FOTOBI/ITB OTBCTBI Ha BOIIPOCHI:

1. ®Das3pl BOCCTAHOBJICHUS (TEKyIasi, CPOYHAS, OTCTABJICHHA).

2. Kak m B Kakume CpOKM NPOHCXOIWT YCTpaHEHHWE KOHEYHBIX M IMPOMEKYTOYHBIX IPOIYKTOB
oOMeHa nocie paboTsI?

3. Uro HazpiBaeTCs KHCIOPOAHBIM noiroM? Kakue OHOXMMHUYECKHE MpeBpalleHUs JiexkaT Ha
OCHOBE €ro 00pa30oBaHMs U «OIIATHD)?

4. [aiite OnoxuMuueckoe 000CHOBaHHE (PAKTOPOB, YCKOPSIOIINX BOCCTAHOBUTEIBbHBIE ITPOLIECCHI.
5. Uro Takoe cynepkommecaiusi? KakoBbl IpHYNHBI U yCIOBHS €€ BOZHUKHOBEHUS?

6. OxapakTepu3yiTe CpelacTBa M METOJBI, KOTOPBIE MOTYT OBITh HCHOJB30BaHBI IS YCKOPEHHS

BOCCTAHOBJIEHUsI TIOCJIC BBINOJHEHUS YNPAXHEHWH, CHENU(PHUUECKHX I W30paHHOTO BaMH
(PU3KYIBTYpHO-CIIOPTUBHOM AEATEIHHOCTH U JlaiiTe UM 000CHOBaHHME.

7. B dem 3akmrouarorcsi KyMyJITHBHBIE OHOXHMHYECKHE W3MCHEHHS, INPOUCXOAAIINE II0]
BIIMSTHAEM CHCTEMAaTHYECKOW MBIIIeYHON TpeHUpoBKu? [loyemy oHM HOCAT cnenuduaeckuid Xxapakrep?
8. UYro siBIAETCS HETOCPEICTBEHHOW NMPUYMHON BO3HHUKHOBEHUS KYMYJSTUBHBIX OMOXMMHYECKHX
W3MEHEHUH?

9. KakoBa HM3MEHUMBOCTh KYMYJSITUBHBIX OHOXHMHYECKHX HW3MEHEHUH Uil IpeACTaBHUTElNeH
Pa3IUYIHBIX BUAOB (PU3KYIBTYPHO-CIIOPTHBHOH AESTEIHHOCTH?

10. Kakme TpeGoBaHMS K MOCTPOCHHUIO TPEHUPOBKH M TOYEMY OOecreunBaioT Ooyiee BRIPaKEHHBIE
KyMYJISITHUBHBIE OMOXUMIYECKUE N3MEHEHHS?

11. Kakwme momomuuTENnbHBIE (HE CBS3aHHBIE C MBIMIEYHON paboToi) (PaKTOphl MOTYT YCHIUTH
a/lanTaloOHHbIE (KyMYJIITHBHBIC) ONOXMMHUECKHE U3MEHEHUS U TT0UeMy?

12. Jaiite onpeneneHyue NOHATHIO CIOPTUBHAS TPEHUPOBKA.

13. KakoBa  mocnenoBaTelbHOCT  KyMYJSTHBHBIX ~ OMOXMMHYECKMX ~ M3MEHEHHMH  TpH
CHUCTEMAaTHUYECKON TPEHUPOBKE U PACTPEHUPOBKE U KAKOBBI IPUUUHBI 3TOTO SIBICHUSA?

14. Kakue nameneHus NpoucxoasT B OpraHu3Me MU NepeTPEeHUPOBKeE?

15. JlaTte XapakTepHCTHKYy KyMYJSTHBHBIX OMOXMMHYECKMX HW3MEHEHMH, POMCXOMIIINX MO

BIIMSTHHEM TPEHHPOBKH B M30PAaHHOM BaMU BHJIE (PUBKYIBTYPHO-CIIOPTUBHOM IS TEITLHOCTH.
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6 YueOHO-MeTOAUYECKOE M HH(POPMALTMOHHOE O0ecTieYeHHe TUCIUIIHMHbBI

6.1 PexoMenayemas qureparypa

6.1.1 Ob6s3aTenbHasA IUTEPATYpA

1. IIpockypuna U.K. buoxumus: yaeornk-M.: Axagemus, 2014 — 20 ok3.

2. Muxaiinos C.C. CioptrBHast OM0OXUMUs: Y4eOHUK IS By30B U KOJUIEKeH (DH3MIeCKO KyIbTYphI. - 37,
4-¢ crepeorurtnoe — M.: Cosetckuii ciopt, 2007. — 260 c.; u3n. 5-¢ momomaeHHOoe — M.: COBETCKHUH CITOPT,
2009. — 348 c.; u3a. 5-e nononaennoe — M.: Cosetckuii crioprt, 2010. — 33 k3.

6.1.2 JlonotHUTEIBHAS JINTEPATYPA

3. Mpockypuna U.K. Buoxumus: YueOHoe mocobue sl CTyICHTOB BBICIIMX YYeOHBIX 3aBelcHUUN. - M.:

BJIAOC-ITPECC, 2004 — 236 c. — 12 k3.

4. Yepemucunosn, B.H. buoxumus: yue6. moco6. —M.: ®usnueckas KynbTypa, 2009 rpud — 3 3k3.

6.2 Ilepeuensb pecypcoB HH(POPMALMOHHO-KOMMYHMKALIMOHHBIX TEXHOJIOT Ui

6.2.1 IlepedeHb JHIEH3UOHHOTO  CBOOOHO PACTIPOCTPAHSIEMOTr0 MPOrPAMMHOTO 00ecredeHHus

MNe
. Haumenosanuue npocpamMmHoco npodykma
Jluyensuonnoe npocpammmoe obecneuenue
1. Kaspersky Endpoint Security 12
2. Pinnacle Studio 16 Ultimate Corp License (2 -4)
3. VideoStudio Pro X4 License (1 — 10)
4, Astra Linux Special Edition
5. CIIC T"apanT
6. MOODL
C60000H0 pacnpocmpansiemoe npoepammuoe obecneyeHue
7. Snnexc bpaysep
8. Kinovea
9. STDUViewer
10.  MAX
11. VLC
12.  PDF 24

6.2.2 CoBpeMeHnHbIe TpodreccCHOHAIBHBIE 0a3bI JAHHBIX M MH(OPMaMOHHbIE CIPABOYHbIE CHCTEMBbI

nN;lo Dnexmponno-6ubiuomeyHvle cucmemvl Ccvlnka Ha pecypc
1. DnekrponHo-6ubnuoreunass  cucrema  MarcSQL | http://bibleo.chgafkis.ru/marcweb2/Default.asp
(Onexrponnas oudmoteka YI' ADKuC)
2. DeKTpoHHO-0nOMoTeuHast cucrema «IPR SMART» https://www.iprbookshop.ru/
3 Caiir MunucrepctBa cnopra P® [anmexrponnsiii | http://www.minsport.gov.ru/sport/physical-
' pecypc] culture/

4. CrpaBounast npaBoBas cuctema «KoncymbranT mioc» | http://www.consultant.ru/

7 MaTepuanbHO-TeXHUYeCKOe ofecniedeHne TUCUMIINHBI
Yyebnuie ayoumopuu onst

npoeedeHuss yueOHbIX 3aHAMUll U
nomewjenust Oiisl CaAMOCMOSMENbHOU
pabomol

Obopyoosanue u mexuuueckue cpeocmea 00yeHus

aynuropus Ne 4
y4aeOHast ay TUTOPHS JUTS IPOBEICHHS

1. CHCHI/IS.J'II/BI/IpOBaHHaﬂ ayauTOpHas Mebeb: CTOJIbI, CTYJIbA, JOCKa ayaAUTOpPHAasA, CTOJ

yueOHBIX 3aHATHiIl

r. UaitkoBCKHIA,
yi. Jlenuna, 1.67.

UL JHI] ¢ HapymeHWsMHu omopHoro ammapara (OJA)), cTonm mpemopaBaTems, CTYI
TIpenojaBaTens;

2. Texuuyeckue cpeacTBa OOYYEHHS: WHTEPAKTHBHAs JOCKAa, IPOEKTOp, HOYTOYK,
KOJIOHKH.

aynuropus Ne 321
yaeOHast ay TUTOPHS JUTS IPOBEICHHS

1. CroenmammsupoBaHHass MeOenb: MeOens ayauTopHas (CTOJIBI, JTocKa

aym/ITopHaﬂ), CTOJI ITperogaBaTelisd, CTYJI IIPEIIoJaBaTEIIsA,

CTYJIIBS,
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yueOHbIX 3aHATUI

r. HalKOBCKHH,
yi1. Jlenuna, 1.67.

2. TexHuveckue CpeAcTBa 00yUCHUsI: IKPaH, IPOCKTOP, HOYTOYK.

ayauropust Ne 207
TTOMEIICHUE IS CAMOCTOSTCIBHOM
paboThl 00yJarOITHXCSI

r. YailkoBCKUIA,
yi1. JlenuHa, 10.67.

1. CreunanuzupoBaHHass MeOenb: MeOenb ayAuTopHas (CTOJBI, CTYJbS, JOCKa
ayIUTOpHAsT), CTOJ MPEroaaBaTes, CTYJI PEnoaaBaTes;

2. Texuudeckue CcpeAcTBa OOYYCHHUs: KOMIIBIOTEPHAs TEXHHKA C BO3MOXHOCTBHIO
MOJKIMIOYCHUST K cetn «MHTepHeT» ©W OO0CCHEeYeHHEM JOCTyHa B JIICKTPOHHYIO
WHPOPMAIIHOHHO-00pa30BaTENBHYIO CpeTy AKaJICMUH.
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