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1 Heawb u 3a1a4u 0CBOECHHUS JUCHUILUIHHBI
1.1 Hean AUCHMILIHHBI

Llenpto OCBOCHUS JUCIUILIMHBI ABISCTCS ()OPMUPOBAHUE y OaKalaBpOB COBPEMEHHBIX HAYYHBIX
3HaHUW B OOJIACTH XUMHUYECKUX OCHOB IPOIIECCOB JKU3HEACITCILHOCTH, 03HAKOMIICHUE C 0COOEHHOCTIMU
MPOTEKaHUSI OMOXUMHUYECKHX TPOIIECCOB BO BpEMs 3aHATHH (PU3NYECKUMH YNPAKHEHUSMH U CIIOPTOM, B
MIEPHUO/I BOCCTAHOBIJICHHUS TIOCIIE MBIIIIEYHOI pabOoTHI.

1.2 3agauyn THCIUTLINHLBI

— cdopMupoBaTh COBpPEMEHHbIE IMPEACTABICHUSI O CTPYKTYPHOM XHMHYECKOW OpraHu3aluu
OMOJIOTHYECKUX  OpPraHu3MOB, PACCMOTPETh  B3aMMO3aBHCUMOCTb MEXKIYy HMX CIPYKTypoH W
OMOJIOTHYECKUMHU (PYHKITHAMU;

— U3YYUTh OCHOBHBIE MyTH OOMEHA BEIIECTB B JKMUBBIX OpPraHU3Max, PEryJslui0o OMOXUMHYECKHX
IIPOLIECCOB HA MOJIEKYJISIPHOM U KJIETOYHOM YPOBHE OpPraHM3aLUU KMBOW MaTEepuH;

—  U3Y4YHTh OHMOXMMHYECKHE MEXaHHM3Mbl OO0CCIICUYEHHsS MBIIICYHOW [eSTeTbHOCTH M WX POJIb B
o0ecrie4yeHn TPEHUPOBKH U 3aHITUH aJanTUBHON (U3HYECKON KyIbTYpOH.

2 Ilepeyenb KoMIleTeHMI, GOpMHUPYeMBbIX B pe3y/ibTaTe 0CBOCHUS AUCHUIIIMHbBI

JucuumirHa « BHOXMMES YeI0BEKa» OTHOCUTCS K 00s3aTeNIbHOM YacTH 0J10Ka «JIMCIMILINHED.

HpI/I HaaIn4yumn O6y‘IaIOHlI/IXCSI U3 4Yucjia Jul C OrpaHM4YCHHBIMHM BO3MOXHOCTAMH 300POBbA,
KOTOPBIM HEOOXOAMM OCOOBIA TOPSAOK OCBOCHHS JAWCHUIUIMHBI (MOAYISA), TO WX IKEIAHUIO
paspabaTeiBaeTCsl aJaNTHPOBaHHAS K OrPAaHMYCHMSM HX 3H0POBBbS pabodas MporpamMma JUCLUIUIMHBI
(Moyns).

IIponecc wu3ydyenuss paucuumInHbl «buoOXMMusi uenoBeka» HampasieH Ha (OPMHPOBAHHE
cinenyromux kKommereHimid B coorBercTBHH ¢ PI'OC BO u ocHOBHOH mpodecCHOHANBHOM
00pa3oBaTeIbHON IPOTrPaMMOK:

(I)OpMI/IpyeMaﬂ KOMIICTCHI WA I/IH,Z[I/IKaTOpBI JOCTHIKCHUSA KOMIICTCHIIUN

OIIK-4 Cnocoben ocymecTBiate KoHTpoiab C i OIIK-4.2 YmeeT aHanM3UpOBaTh Pe3yNbTaThl U3MEPCHUN
UCIIOJIb30BAaHMEM  METO/OB H3MEPEHHsT M OLEHKH = (DYHKUMOHAJIBHOTO  COCTOSIHMS ~ OpraHM3Ma JIMI  C
¢usnyeckoro pa3BuTHS, (YHKIMOHAIBHON | OTKJIOHEHHUSMH B COCTOSIHUH 3]IOPOBBSL.
MOJATOTOBJIEHHOCTH, NICUXUYECKOT0 COCTOSTHHS
3aHAMAIOIIUXCS, C YYETOM HO30JOTHYEeCKUX (opm
3a00JIeBaHUI1 3aHUMAIOILHXCSI.

OIIK-13 Cnocoben mmanupoBats coaepxkanue 3anatuii | OIIK-13.1 3naer Mopdornorumdeckne OCOOCHHOCTH
C Y4eTOM TMOJIOKEHUH TeoprH (DU3UUECKON KYJIBTYpPbI, | 3aHUMAIOIIUXCS (U3MYECKOH KYJNbTYpOil pasiuvHOro
(hU3MOIIOTHYECKOI XapaKTEePUCTUKN Harpy3KH, aHaTOMO- | 10Jla M BO3pacTa, KPUTEPHU OLEHKH (PU3NYECKOro
MOP(QOJIIOTHYECKUX M TICUXOJOTMYECKUX OCOOEHHOCTEH | pa3BHTHSL.

3aHUMAIOIIMXCSl  Pa3IM4YHOrO ToJNa M BO3pacTa,
HO30JI0rHYecKuX (GOopM 3a00JICBAHUI 3aHUMAIOIITUXCS.




3 O0beM AUCHUILUITHHBI M BUABI Y4eOHOH padoThI

3.1 O0beM TUCHUNJIMHBI U BUIBI y4e0HOi padoThl (0uHas (popMa 00yUeHusi)

Tpyooemrxocmo 6 wacax

No Buowt yuebnoii pabomoi 3 cemecmp Boooo
1. KonTaktHas paboTta 42 42
1.1 3aHATHS JEKINOHHOTO THUIA 16 16
1.2 3aHATUS CEMHUHAPCKOTO THIA (CEMUHAPBI, MPAKTUYCCKUC 3aHATHS,
NPaKTHKYMBbI, JJabopaTtopHble paboThl, KOJUIOKBUYMBI U Jp.) / B T.4. B 26/0 26/0
(hopMe IPaKTUIECKOH MOJITOTOBKH
2. CaMOCTOS[TeJ'[LHVaH pabora / B TOM dHCiIe TOATOTOBKAa K 66/0 66/0
POMEXYTOYHOH aTTecTaluu
3. IIpomesxkyTodHast aTTecTalys — 3a4eT C OLEHKOM + +
4. Bcero Tpy10eMKOCTh AUCIUIIITUHBL: 6 aKA0eMU1eCKUX 4acax 108 108
6 3aUemHbIX eOUHUYAX 3 3
3.2 O0beM AUCHMIIJIMHBI M BBl y4eOHOI padoThl (3a04Has popMa 00yueHns )
Ne Buowt yuebnoii pabomut Tpydoemxocms 6 uacax
3 cemecmp Bcezo
1. KonTtaxrHas paboTa 10 10
1.1 3aHATHS JIEKIIMOHHOTO THIIA 2 2
1.2 3aHATHS CEMHHAPCKOTO THIA (CEeMHUHApBI, MPAaKTHYCCKUE 3aHATHS,
MPaKTUKyMBI, JTabopaTopHbIe pabOThHI, KOJUIOKBUYMHE U Jp.) / B T.4. B 8/0 8/0
(hopMe TIPaKTHIECKOI TOATOTOBKHI
2. CaMOCTOﬂTeHLHfm pabora / B TOM dHCIe TOOrOTOBKAa K 98/4 08/4
MPOMEKYTOYHON aTTeCTallul
3. IIpomesxyToUHast aTTeCTals — 3a4eT C OLEHKOM + +
4. Bcero TpynoeMKoCTh AUCHUIIIIUHBL: 8 aKademu4eckux 4acax 108 108
6 3aUemHbIX eOUHUYAX 3 3

4 MoHA OLEHOYHBIX CPEACTB

@OHJ| OLICHOYHBIX CPEACTB AJIsI TEKYIIErO0 KOHTPOJIS U IPOBEAEHUSA MPOMEKYTOUHON aTTeCTalluu
obygatonuxcs opopmireH kak [Ipunoxenne Nel k paboueit mporpaMMe AUCIUTUIAHEL.

5 CTpykTypa U coaepsKaHue JUCIHUIITHHBI

5.1 MoayabHbIii TeMATHYECKUI MJIaH

5.1.1 MoayabHbIii TeMaTH4YecKHii NJ1aH (09HasA ¢opmMa 00yUeHHs)

Buowi yuebnoii pabomei

u mpyooemKocny
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1 Paszgen Crarndyeckasi 0MOXUMUSA 6 10 0 42 58
Crpoenne atoma (COCTaBHBIC YacTH, 3apsiji COCTaBHBIX Yacteil). Smpo
1.1 aroma (cocraB, Mmacca, 3apsn). PactBopbl. OCHOBBI OpraHHYECKOH | 2 2 0 16 = 20
XUMHHU
OCHOBBI OpPraHMYECKOM XUMHUH. XHWMHYECKHMH COCTaB oOpraHu3Ma
1.2 p p 0o 2 0 18 20
YyeJI0BeKa




13 OOmuye 3aKOHOMEPHOCTH OOMEHa BEIIECTB B OpraHM3MeE YeslOBeKa. ) ) 0 3
) buosnepreruka
1.4  Buokaraims 2 2 0 4 8
1.5  ButamuHbI 0 2 0 0 2
2 Pazgen JlnnamMmudeckasi OHOXMMHUSE 4 6 0 12 22
2.1  OOmeH yrieBomoB 2 2 0 6 10
2.2 i OOMeH IUINIO0B 1 OEJIKOB 2 2 0 6 10
2.3 OOMeH BoAbI ¥ MUHEPAJIBHBIX BEHIECTB. | OpMOHBI 0 2 0 0 2
3 Pa3gen OcHOBBI OMOXMMHUM CIIOPTA 6 10 0 12 28
3.1 | broxumus MBIIIEYHOTO COKPAIICHUS 2 2 0 2 6
3.2 | buosHepreTHKa MBIIIEYHON ACATEILHOCTH 2 2 0 4 8
Buoxummueckne  W3MEHEHHS B OpraHW3ME IPH  MBIIICYHOH
3.3 | IeATeNBHOCTH W PA3IMYHON IMATONOTHH. BHOXMMHYECKHe MEXaHH3MEI ; 2 2 0 6 10
YTOMJICHUS
Buoxummueckne 3aKOHOMEPHOCTH BOCCTAHOBJICHHS HapymIieHHBIX . 0 4 0 0 4
34 ¢yHKunii. broxummdeckue 3aKOHOMEPHOCTH aNaNTaldd K MBIIIETHON
paboTe W TpH MATOJOTHH. BHOXMMHYECKHE OCHOBBI JIBUTATEIBHBIX
Ka4yecTB CHOPTCMEHA
Uroro:: 16 : 26 0 66 108
5.1.2 MonyabHbIii TeMaTH4YeCKHii MJ1aH (3a04HasA ¢opMa 00yUeHHs)
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1 Paznen CraTuyeckasi OuoXumMust 0 2 0 36 @ 38
Crtpoenue aroma (COCTaBHBIE YacTH, 3apsj COCTaBHBIX dacTel). Sapo
1.1 aroma (coctaB, Mmacca, 3apsma). PacTBopel. OCHOBBI OpPraHMYECKOH | () 0 0 6 6
XAMHAA
1.2 OCHOBBI OpPTraHMYECKOW XUMHH. XHUMHUECKHII COCTaB OpraHu3Ma 0 0 0 6 6
4eJIoBeKa
13 OOuie 3aKOHOMEPHOCTH OOMEHa BEIECTB B OpraHU3ME YeJIOBEKa. 0 | 0 9 10
buosnepreruka
1.4 | buokaramu3 0 1 0 9 10
1.5  Burtamunsl 0 0 0 6 6
2 Paznen JlmnamMmuueckast OHOXMMUSI 2 2 0 20 24
2.1  OOMeH yriIeBoa0B 1 1 0 10 @ 12
2.2 OOMeH JUnUI0B U OCIIKOB 1 1 0 4 6
2.3 OOMeH BOABI M MHHEPATBHBIX BeniecTB. [ OpMOHBI 0 0 0 6 6
3 Pa3znen OcHOBbI OMOXHMMHHU CIIOPTA 0 4 0 42 46
3.1  BHOXHMMHS MBIIIEYHOTO COKPALICHHUS 0 2 0 12 14
3.2  buodsHepreTHKa MBIIICYHOH NESITETHPHOCTH 0 0 0 10 10
Buoxumnueckue N3MCHCHUA B OpraHmusme npu MBIIIEYHOM
3.3 | IeATeNbHOCTH W PA3IMYHOM MATOJIOTHH. bHoXWMUYecKrue MeXaHu3Mbl | 0 2 0 10 ¢ 12
YTOMJICHUS
Buoxumnueckue 3aKOHOMEPHOCTHU BOCCTAaHOBJICHHUA HapyHICHHBIX
34 ¢yHKIMH. BruoxuMuveckre 3aKOHOMEPHOCTH aJIalTAllMU K MBIIICYHON 0 0 0 10 10
paboTe W TpH TATONOTHH. BHOXMMHYECKHE OCHOBHI JBUTATCIBHBIX
Ka4yecTB CIOPTCMEHA
Hroro:: 2 8 0 98 108




OCOOCHHOCTH TIPOBEJICHUS 3aHATHH, TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH W MPOMEXYTOUYHOM
aTTeCTalliy ISl MHBAJIMIOB U JIUII C OTPAaHHYEHHBIMU BO3MOXXHOCTSIMHU 37I0POBbsI OTpaxkeHbI B [lomoskeHun
00 opraHu3anuu 00pa30BaTEIILHOTO MPOLEcca IS HHBAIHU/OB U JIMI] C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU

3I0POBBSL.

5.2 Copep:xanue pa3aeaoB U TeM y4eOHOH TUCHUNTUHBI

5.2.1 Copep:xanue pa3aejioB U TeM y4eOHOH AUCHUNITUHBI (04Hasi popMa o0yueHuUs1)

MNe
pasoeina,
membl

Cooeporcanue

1

Pa3znen Crarnyeckasi OHOXHUMHS

Tema Cmpoenue amoma (cocmagnuvle yacmu, 3aps0 cocmaguvlx yacmett). A0po amoma (cocmas, macca,
3aps0). Pacmeopwi. Ocnogvl opeanuyeckoil xumuu

1.1

3ansmue nexyuonnozo muna 1. CtpoeHue aToMa (COCTaBHBIC YacTH, 3apsj COCTaBHBIX dacTeit). Smpo
aToma (cocraB, Macca, 3apsa). PactBopsl. OCHOBBI OpraHUUECKON XUMUH.

ATomHas opOuTtanb, GOopMbl opOUTaiel AJs 3JIEKTPOHOB pa3lIMUHBIX MOAypoBHeil. KBaHTOBBIE umCcIIO
(pm3muecKkuii CMBICI, YHCIOBBIC 3HAYCHHUS). [ [pHHIUITEI COCTAaBICHUS SIEKTPOHHON (POPMYITBI aTOMOB: a)
npuHOUI 3anpeta [laynu; 6) IPUHIKMI HAUMEHbBIICH YHEPrUuK; B) MpaBuiIo XyH/a.

Knaccudukanus pacTBOpOB IO pa3MepaM YacTHI[ PACTBOPEHHOrO BellecTBa. MeXaHH3M PAaCTBOPEHHS
BEILECTB C PA3IMYHBIMU TUIIAMU XUMUYECKUX CBs3ell. Du3nvecKue CBOHCTBA OPraHUYSCKUX COCAMHEHU I
U HX 3aBUCHMOCTh OT CTpoeHus. Knaccudukaius opraHudeckux BemiecTB. OIUroMepsl U MOJMMEPHI.
HomeHkatypa opraHMYeCKuX BEIEeCTB.

3ausmue cemunapckoeo muna (npaxmuyeckoe 3anamue) I. ANTOPUTM 3alOJHEHUS JJIEKTPOHAMH
YpOBHE# M TOAypOBHEiHl. JiekTpoHHO-Tpaduueckue (opmynsl. Bo30yxIeHHOE COCTOSHHE aTOMOB,
BO3MOIKHBIC TIEPEXOJIBI.

Camocmosamenvnas paboma. I1oATOTOBUTH 3JI€KTPOHHBIE (DOPMYJIIBI AaTOMOB 5 XMMUUECKUX 3JIEMEHTOB.

Tema Ocrogol opzaHulteCKozi xumuu. Xumuueckuii cocmae opeaHusma vejiosexa

1.2

3ansamue cemunapckoco muna (npakmuuecxkoe sausmue) 2. KOHIEHTpalus pacTBOPOB, CIIOCOOBI ¢e
BBIpOKEHUsS (MOJISIpHAs, MOJISIIbHAS, HOPMajibHas, MPOICHTHAs, THTP, MOJbHBIC JOJIH). XHUMHUYECKUE
CBOWCTBAa YIJICBOJOPOJIOB, CIIUPTOB, aJbJICTUIOB W KETOHOB, KapOOHOBBIX KHCJIOT, 3(HPOB, aMHHOB,
tHoNoB. CTpoeHHEe M KiacCU(HKaIMs OCNKOB, JXHPOB W YIJICBOJOB. [ eHETHYEeCKas CBSI3b MEXKIY
Pa3UYHBIMU KJIACCAMH OPTaHUYECKUX COCTUHEHHIA.

Camocmosimenvhas paboma. Pemenne 3ana4 npeodpa3oBaHus KOHIEHTPAIUH pacTBOPOB.

Tema 061/1,;1,{6 3AKOHOMepHOoCcmu obmena seecme 6 OpeaHu3me yeioeexd. Euoaﬁepzemuka

1.3

3anamue nexyuonnoco muna 2. XVUMHYECKHE 3JCMEHTHI, MOJIEKYIBI M HOHBI, BXOIIIHE B COCTaB
OpraHu3Ma 4YellOBEeKa, WX COJIEpXKaHWe W (PYHKIUH. YPOBHH CTPYKTYPHOH OpPTaHW3AIUH XUMHYECKUX
COCIITHEHUH KUBBIX OPTaHU3MOB.

[onstue 06 oOMeHe BelIecTB OpraHu3Ma ¢ BHeIIHeH cpenoil. OOMEH BEIIECTB U YHEPTUH — OCHOBA BCEX
OmoTOTNYecKuX (PyHKITHIA.

AccuMunanus W OUCCUMIULAIMS, aHaOOMM3M W KaTaboNM3M, HX B3aUMOCBA3b. AMdubomuueckue
npeBpaieHus. [TousTre 0 QYHKIMOHAILHOM H IIACTUYECKOM OOMeHe, OOMEHE ¢ BHEIIHEH Cpenoi u
MIPOMEKYTOUYHOM OOMEHE.

OCO6CHHOCTI/I MPOTCKaHUA 0OMEHHBIX IMPOUECCOB B PA3JIMYHBIX COCTOAHUAX OpTraHU3Ma: OTHOCUTEJILHOI'O
MOKOSI, aKTUBHOU JEATENILHOCTH, OTMAbIXa Mocyie paboThl. 3aBHCUMOCTh OOMEHa BEIIECTB OT BO3pacTa,
0COOEHHOCTE! MUTAaHUS, APYTHUX (HAKTOPOB.

W3meHeHne OOMEHHBIX TPOIIECCOB IO BIHSIHHEM (DaKTOPOB BHEIIHEH cpembl Kak OCHOBa
OMOXMMHUYECKOW aIaliTalliy OPTaHM3Ma K YCIOBHSM CYIIECTBOBAHUSI.

B3anmocBsa3p oOMeHa BemecTB W oOMeHa SHepruu. [IpumiioskeHre 3aKOHOB TEPMOTUHAMUKA K OOMEHY
SHEPTHH B )KUBBIX OpraHm3max. OpraHusM Kak OTKPEITas CHCTEMA.

HcToyHMKH 3HEPTrUU OpraHW3Ma YeJOBEKa, X XapaKTEPUCTHKA. BHOJIOrHmYeckoe OKHCICHHE OCHOBHOU
IyTh OCBOOOX/ICHNSI SHEPTUH B J)KUBBIX opraHn3Max. [lonsTre 06 a3poOHOM M aHa’POOHOM OKHCIICHHH.
AdpoOHOE OKHCIIEHHEe KaK MHOTOCTYIEeHUYAThId mporecc. JlpixaTenbHas mnemnb. OOmue npeacTaBieHus O
XAMHYECKOM COCTaBe M CTPOCHUH (EepPMEHTOB OHMOJIOTHYECKOTO OKHCICHHSA. Kuciopon Kak axmentop
3IEKTPOHOB M MpoToHOB. OOpa3oBaHWE BOJBI M TEPEKUCHU BOJOPOJAa B Mpoleccax OWOJIOTHYECKOTO
OKHCIICHHS.

3ansmue cemunapcxkoeo muna (npakmuueckoe 3awsmue) 3. OOIIME TPHUHIHUIBI PETYIANNA OOMEeHa
BEIIeCTB. MeXaHM3Mbl JEITEABHOCTH BaKHEHIINX PETYJIATOPHBIX CHCTEM OpPraHW3Ma. CHCTEMBbI
TuGPEepeHIIMPOBKH KIETOK, CHUCTEMBI KJIETOYHOW aBTOPETYIISAIUH, SHIOKPUHHON CHCTEMBI, HEPBHOMH
CUCTEMBL.

B3anMocBs13p OOMEHHBIX MPOIECCOB C KICTOYHBIMU CTPYKTYpPaMH.

DHepreTndeckuid dPPEKT OHUOJOTHUYECKOTO OKUCICHHS: AKKYMYJSAIHS SHEPTHA B MaKPOIPTHUCCKHUX




CBsI35X W TerooOpazoBanue. AneHozuHtpupochopnas kucinora (ATD), ocoOEHHOCTH ee XMMHUUECKOTO
CcTpoeHMs, Ouonormdeckas posb. OOIIMe TNpeacTaBlIeHHs O MEXaHW3MaX OKUCIHTEIBHOIO
dhochopunmposanus. [ToHsTHE O CYOCTPATHOM M OKUCIHTEIHLHOM (HOChHOPUIHPOBAHUH.

CBobOomHOE OKHCICHHE. 3aBHCHMOCTh CTETICHH CONPSDKCHHS OKUCIICHHS ¢ (ocopmimpoBaHneM OT
(YHKIMOHAIEHOTO COCTOSTHUS OpPTaHu3Ma

Camocmosmenvhas paboma. IIoATOTOBUTE OTBETHI HAa BOIIPOCHI [0 MaTepHaaM JICKIHH.

1. UYem pa3nuuaroTcs MpoIecChl 0OMEHa BEIIECTB B KHUBBIX OPraHM3MaX U HE)KUBBIX Teax?

2. M3 xakux cTaguii CKJIaJbIBalOTCS IPEBPAIICHNS BELIECTB B X0/1€ ACCUMWISAINH U JUCCHUMUIISAIIN?

3. B 4em mposBnsieTcst B3aMMOCBS3b MEXIY NPOLECCAMU aCCUMWISIIIMU M AUCCUMUIISIIAN?

4. Kakne m3meHeHusi B 0OMEHE BEIECTB MPOHMCXOMAT C BO3PACTOM, IOJ BIHMSHHEM (yHKIHMOHAIBHOU

aKTUBHOCTH?

Kakoe BiusiHEe Ha OOMEHHBIE IPOLIECCH MOXKET OKa3bIBATh MUTaHUE?

6. KakoBbI OCHOBHBIC HampaBlICHHs H3MEHEHHH OOMEHHBIX IIPOIECCOB B XOJE IPHCHOCOOJICHUS
OpraHu3Ma K MEHSIOLIUMCSI YCIIOBUSIM CYIIECTBOBaHUS?

7. Kakue ¢yHKIMHM B 0OOMEHE BEIIECTB BHIIIOJIHIIOT CTPYKTYPHBIE KOMIIOHEHTHI KJICTKH?

8. UeM OTIMYAIOTCS TMPOIECCH OMOIOTMYECKOTO OKHCICHHS OT OKHCICHUS, IPOHMCXOJSIIETO BHE
opraanzMa?

9. Kakue THITBI OKHCIUTEIBHBIX PEAKIMH IIPOUCXOIAT B KUBBIX OPraHU3Max?

10. B gewm 3aximodaercst OTIMYNE PEaKIHii a3pOOHOTO OKHCICHHUS OT aHA3POOHOT0?

11. Kakne mpomexyTOdHbIE IEPEHOCUNKH 00ECIIeUNBAIOT TPAHCIIOPTHPOBKY NMMPOTOHOB M 3JIEKTPOHOB OT
OKHCJIIEMOT'0 BEIIECTBa Ha KUCIOpoa?

12. KakoBbl OCOOCHHOCTH MOJIEKYJISIDHOTO CTPOCHHUSI NHUPUAMHOBBIX W (IABHHOBBIX JIETHUIPOTEHA3,
LUTOXPOMOB, Katanasbl? Kakue (hakTopbl NUTaHUS HEOOXOIMMBI /IS CHHTE3a ATUX (PepPMEHTOB?

13. Kakyro poJib urpaeT KUCJIOpO/ B Mpolieccax OMOIOTHIECKOT0 OKUCTICHUS?

14. KakoB sHepreTndeckuii 3pdext aapoOHOro GHOIOrMIECKOr0 OKUCICHUS?

15. KakoBbI 0COOEHHOCTH MOJIEKYJISIPHOTO CTPOEHNUS afeHo3uHTpUdochopHOit kuciaoTel (ATD) u kakoBa
€€ PoJIb B XKHBBIX OpraHu3Max?

16. Kak ocymiecTBisieTcsl HAKOIIJICHHUE YHEPTHH, OCBOOOXKIAOMIEHCS B X0/1¢ OMOIOTHYECKOTO OKUCICHUS,
B Makpolprudeckux GocgatHbx cBs3sax ATD?

Yro moHmMaeTcs mox cBoOoaHBIM okucineHneM? Kakne (akTopbl BBI3BIBAIOT Pa300IIEHNE OKHCICHUS H

hochopmmpoBaHus?

wn

Tema buoxamanus

3anamue nexyuonnoco muna 3. OepMEHTHI KaK OMOJOTHYECKHE KaTalM3aTOPHI, UX POJb B IpoIeccax
oOMeHa BeIeCTB.

benkoBas mpupona ¢epmeHtoB. depMeHThl — MPOTEUHBI U (BepMeHThl — MpoTenabl. AnodepMeHT U
Kodpepment. Karanutuueckue M peryIsaTopHble IeHTpH (epmeHToB. CrnennpuuHOCTh JeHCTBUSL
tdepmenToB. OOpa3oBanune (EpPMEHTHBIX KOMIUIeKCcOB. Ilonsatne 00 wu3odepmenrax. OOuue
npencTaBieHust o kinaccudukanuu (epmeHToB. Butamuubl, omnpeneneHue mnoHsATHs. Knaccudukarus
BHUTAMMHOB.

3ausmue  cemunapckoco muna  (npaxmuueckoe 3awamue) 4. CBoiicTBa (PEepPMEHTOB  Kak
OHOKATAIU3aTOPOB: TEPMOJIAOMILHOCTD, TEMIIEPATYPHBIH ONTHMYM, BIUSHHAC aKTUBHON PEakiUH CPeibl
Ha aKTHUBHOCTh (DEPMEHTOB, AKTHBAIMsS U HHrHOMpOBaHHE (QepMEHTOB. BHOXMMHUUYECKHE MEXaHU3MbI
JeUCTBHS (PEPMEHTOB.

BHOXMMHYECKHEe MEXaHU3Mbl y4YacTHsl BHUTAMHUHOB B oOOecrieuyeHHH OOMEHHBIX TpoleccoB. Poib
BUTAMHHOB B 00pa3oBaHHHM KO(GEepMEHTOB. buonoruueckas poib ©  MHUINEBbIE HCTOYHUKH

L4 BOJIOPACTBOPUMBIX M KUPOPACTBOPUMBIX BUTAMHHOB.
Camocmosmenvuas paboma. I1oATOTOBUTE OTBETHI Ha BONIPOCHI [0 MaTepHajiaM JEKIHH.
1. KakxoBo ctpoenue ¢epmentoB? Uro HaszpiBaoT kodepmeHToM, anodepmentom? KakoBa ponp 3Thx
CTPYKTYPHBIX KOMIIOHEHTOB (pepMeHTa B (hepMEHTATHBHOM KaTaiuze?
2. UYro Takoe nzodepmeHThI?
3. B wem cymHOCTh akTHBalMM W WHTHOMpoBaHWs ¢epmenToB? Kakme ¢akTOpsl OKa3BIBAIOT
aKTUBHPYIOIEe U HHTHOUpYIoIIee BIUsSHIE Ha (pepMeHTHI?
4. B uem 3akimroyaercs MexaHn3M (pepMEHTATHBHOTO KaTann3a?
5. JlaiiTe onpeneneHue NOHATUS «BUTAMUHBDY.
6. Kak knaccudunupyrores Buramunsl? [IpuBeanTe npuMepsl BATAMUHOB Pa3HbIX KJIACCOB.
7. Kaxue (QyHKINYM BBINOJHSIOT B OpPraHW3Me BOJOPAacTBOpUMBbIC BUTaMHHBI? [IpruBenuTe KOHKpETHBIE
IIPUMEPBI TAaKUX (PYHKINH BOJOPACTBOPUMBIX BUTAMHHOB.
Jlomaninee 3ajaHue: COCTaBUTH TaOJIMIy OCHOBHBIX BUTAMHHOB, MX COJEpP)KaHHE B NPOJYKTaxX MUTAHUS,
CyTOYHasi HOpMa MOTPeOICHNS, CAMITOMBI THIIO- ¥ THIIEPBUTAMUHO3A.
Tema Bumamunvl
1.5 3aunsmue cemunapckoeo muna (npaxmuyeckoe 3sausmue) 5. BakHEWIIHe TPENCTaBUTENN BOIO- H

KUPOPACTBOPUMBIX BHTAMHMHOB, OOIIME TIPEJICTAaBICHUS 00 WX XHMHYECKOM cTpoeHHmd. [lomatne o




THUIMOBUTAMUHO3€, aBUTAMHHO3€ U THIICPBHTAMHHO3¢. TECTOBBI KOHTPOJb MO pazaeny «Cratudeckas
OHMOXUMMSI.




Paznen [uHaMuyeckass OMoxumusi
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Tema Obmen yene6o0006

3anamue nexyuonnozo muna 4. ®ynkuun yrnesonos. Kinaccudukaums.

XUMHYECKHE TPEBpalICHUs] YIIIEBOAOB B IpOIecCe NMHUINEBapeHus. [MaAposn3 Ou- U IOJIMcaxapuoB.
MexaHH3MBl TPAHCIIOPTa MPOAYKTOB PACIICIUICHHS YIJICBOAOB dYepe3 KICTOYHbIe MEMOpaHBI, IMyTH HX
HCIIOJIB30BaHHUS B OpPraHU3ME.

buocuHTe3 1 MOOHMIM3ALKMS TTIMKOTCHA B IIEYCHH M IPYTHX TKAHSX, PEryJISILUS 3THX IPOLECCOB.
Vcnonp30oBaHKe YITIEBOJOB B KAUECTBE HCTOYHUKA SHEPIHU. AHAPOOHBII pacaj IIIMKOTreHa U TIFOKO3bI
(rmukonus). HavanpHas axkTHBamys YIJIEBOAOB B XOAE TIJIMKOJM3a, OKHCICHHE IPOMEXYTOYHBIX
NPOAYKTOB IJIMKOJM3a W AaKKyMYyJHPOBaHHE SHEPrMH B MAaKpPOIPTHYECKHX CBs35X, 0Opa3oBaHHE H
yCTpaHEHHE MOJIOYHON KHCIOTHI. JHEpreTH4eckuii 3peKT riankonusa.

AbnpobHas craaust npeBpaleHnil yrieBooB. OKUCIUTENFHOE JeKapOOKCHIIMPOBaHHE TTHPOBHHOTPAIHON
KUCIIOTHL W oOpa3zoBaHue aueTtwn kodepmeHTa-A. IIpeBpamienust aunetun kKodepMeHTa-A B LHUKIE
TPUKApOOHOBBIX KUCIOT. CBs3p NMKJIAa TPUKAPOOHOBBIX KHCIIOT C CHCTEMOW IepeHoca BOAOpoJa Ha
kucnopoxn U pecunreza AT®. Dueprernyeckas 3(h(heKTHBHOCTh adpOOHOr0o pacmana yriaeBogos. OOmume
NPE/ICTABICHUS O MEHTO3HOM IIMKJIE IPEBpAILCHUI YIJIEBOJOB M aHa3pOOHOM 00pa30BaHWM SHTApPHOU
KUCIOTHL. Mcronp3oBaHue YIIeBOJOB B IDIACTHYECKUX Lensx. OOpa3oBaHHE M pOJNb B OpraHH3ME
rerepomnoircaxapuaoB. O0mie MpeacTaBIeHNS O TIIIOKOHEOTeHe3e.

3anamue cemunapckozo muna (npakmuueckoe sansamue) 6. CpolicTBa yrieBomoB. Ilytm pacmama
rmkoreHa. [nmukonmu3. AspoOHoe okwmcieHue yrieBomoB. Llmknm KpeGca. Dueprermdeckwii 3¢ ekt
OKHCJICHHS YTTIEBOJIOB.

Camocmosmenvuas paboma. IIoATOTOBUTE OTBETHI Ha BOIIPOCHI IO MaTepHajaM JICKINH.

1. Kaxkue yrieBoapl BCTpeHarOTCS B BaKHEWIINX NMpoAyKTax nuraHus? Kakwe w3 HUX HOOBEpraroTcs
MUIEBAPUTEIIBHBIM IIPEBPALICHUAM ?

2. Kakue ¢epMeHTH OCYIIECTBISIOT THAPOIN3 BakKHeHImMX yrieBonoB nwumu? Kakue ycioBus
HEOOXOANUMBI JUIs ACHCTBUS ATHX (EePMEHTOB?

3. KaKOBLI IIYTH UCIIOJIBb30BaHUs B OPTaHU3ME IPOAYKTOB IMUIICBAPCHUA yFHeBOZ{OB?

KaK MMPOUCXOOUT CUHTE3 U pacna rNiMKOoreéHa B MCUYCHU, MBIIINAX U APYTUX OpraHax U TKaHHX? KaK
PETYIUPYIOTCS 9TU TPOIECCHI?

5. Kak ocymecTBisifoTcss aHa’poOHBIE NpPEBpAlleHHWs TIMKOTeHa W TIOKO3H (Timukonm3)? Kak
ocymectBisietcst pecuHTe3 AT® B xome rimkonmsza? KakoBa sHeprermdeckas 3((EKTHBHOCTD
[JIMKOJIM3a?

6. Kaxue mpeBpameHus mpoucxoasaT B a3poOHOH (a3e yriaeBogHOro ooMeHa?

7. Kax mpeBpamieHus: nuKia TPUKapOOHOBBIX KUCIOT (TIABHOTO 3Tama a’poOHOU (ha3bl yTIIEBOTHOIO
00MeHa) CBsI3aHBI C CHCTEMOM TIepeHOca IPOTOHOB U AJIEKTPOHOB Ha KHCIOpoa U pecuHTe3a ATD?

8. KaxkoBa snepreruueckas 3h(heKTUBHOCTH a9POOHOTO OKUCIICHHS YTIICBOI0OB?

9. Kakue xumuueckue NpeBpalICHUs MPOHCXOIAT B Mpoliecce YCTpaHeHUs oOpasyrolieiicss B Xoje
TJIMKOJIN3a MOJIOYHOM KHCTIOTHI?

2.2

Tema Obmen 1unudos u 6enkos

3anamue nexyuonnoco muna 5. IlpeBpamieHust MMOMIOB B Tpoliecce nuuieBapeHus. CTyneHdYaThiid
THIPOIIN3 JUITHIOB.

Vcnionp30BaHme KHUPOB B KaUeCTBE HCTOYHHUKA SHEPrur. MoOnIn3anus pe3epBHOTO KHUpa.
Bera-okucnenne XHPHBIX KHCIOT, oOpa3oBaHMe ameTwy KodepMeHTa-A. JlanpHeilmne npeBparieHus
aleTus KopepMeHTa-A: NpeBpalieHus B LUKJIE TPUKAPOOHOBBIX KHCIIOT, YYaCTHE B CHHTE3€ KETOHOBBIX
Ten ¥ oOpa3oBaHMHM XojecTepuHa. lcmonb3oBaHHE KETOHOBBIX TN B KAayeCTBE HCTOYHHKA SHEPTHH.
OHepreTryeckuit 3pPeKT OKUCICHNUS KUPOB.

XUMHYecKHe NpeBpalieHusi OeNKoB B mporecce numieBapeHus. MepMeHTH, y4acTBYIOUIHE B 3TOM
mpouecce, ycloBHA WX aAedcTBus. KoHeuHble NpORyKTHl IepeBapuBaHus OenkoB. I[lonsrue o
MerabonndeckoM  (QOHIE aMHUHOKMCIOT. [lyTm WCronb30BaHHMS AMHMHOKHCIOT B OpPraHHU3ME.
Buytpukierounsiii cuaTe3 Oenka. Poib HykIeHMHOBBIX KHCIOT B cuHTe3e Oenka. JJHK xak xpaHuTens
crneuduueckoil nHGopmanuu o CTpykType 6enKoB. buoxummdeckre 0CHOBEI TeHeTHYeCKOro koaa. Poib
PHK B mporieccax CUMTHIBaHUS M peayiM3alliy HAaCJIEACTBEHHON MH(opManuy. AKTUBAIIUSI aMUHOKUCIIOT
npu cuHTe3e Oenka. COopka OENKOBBIX MOJEKyNl B pubocoMax. BO3HMKHOBEHHE MPOCTPAHCTBEHHOM
CTPYKTYPBI OSJIKOBBIX MOJIEKYJI. Perymsmms cuaTesa 6emnka.

Karabonngeckne mpeBpamieHus aMHHOKHCIOT. Peakmum mepeaMUHHPOBAHUS, J€3aMHUHHPOBAHUS,
nekapOokcunupoBanusi. OOpa3oBaHHE 3aMEHHMBIX aAMHUHOKHCIOT ¥ OHMOJOTHYECKH aKTHUBHBIX
MIPOM3BOTHBIX AaMIHOKHCIIOT. CBSA3b MPEBpaICHIH aMUHOKHCIIOT C IIUKJIOM TPUKapOOHOBBIX KHCIIOT.
OO6pa3oBaHne aMMHaKa TIPH AE3aMUHUPOBAHWN AMHHOKHCIOT W a30THUCTBIX OCHOBaHHWH. TpaHCHOpPT
ammuaka. OpHUTHHOBBIH ITUKJI CHHTE3a MOYEBHHBI KaK IJIaBHBIM ITyTh YCTPAHEHUS] aMMHaKa.
Conepxanue, pacrpeleleHne MeXIy OTAEIbHBIMH TKAaHSMH W POJIb BOJBI B OpPraHM3ME YeJIOBEKa.
BaxwHeiime BOAHO-ANCIIEPCHBIE CHCTEMbl OpraHW3Ma: KpoBb, JMM(a, IpoToIuia3Ma KIETOK, Moua,
CJIIOHA ¥ JIp., UX XUMHYECKUI cOCTaB M Onosornueckas poib. [loTpeOHOCTh YenoBeKa B BOJIE U ITYTH €e




yIOBJIIETBOPEHUs. DK30reHHas Bojxa. OOpa3oBaHHE DHIOI€HHOM BOJBI B peakiusix oOMeHa BEIIECTB.
JenonnpoBanue Bobsl. OCOOEHHOCTH TPAHCIIOPTa BOABI Uepe3 KIETOYHbIE MeMOpaHbl. BrineneHne BobI
U3 OpraHu3Ma. bHOXMMHYecKHe MEXaHW3MBbl PETY/SIIMM BOXHOTO OanmaHca opraHmsma. JKaxkna.
OcMoTtndecKas NpUpoJa HCTUHHON JKaXKIbl.

MuHepanbHble COEANHEHUSI OPTaHU3Ma YEJIOBEKa, UX COJCpPKAHKE, PACHIPEICICHIE MEXIY OTICIbHBIMA
TKaHSMHU ¥ poJb B opranu3Me. VIoHBI, poib HOHOB B 00pa30BaHUM KIETOYHBIX CTPYKTYP U HOAAECP)KaHUN
MPOCTPAaHCTBEHHONH KOH(UTypannu MosieKya Omomonmumepos. MonHas perymsinus (epMeHTaTHBHON
AKTMBHOCTH. Y4YacTHE WMOHOB B 00pa3oBaHMHM MEMOPaHHOTO MOTEHIMANa, PEryJsiUd OCMOTHYECKOTO
JIaBJICHUS U aKTUBHOM peakIMM *KUJKOCTHBIX CpeJl OpraHu3Ma.

[lorpeOHOCTH OpraHu3Ma YeJIOBEKa B pa3MYHBIX MHHEPAIBHBIX COCOUHEHHMSX W €€ HM3MCHEHHE B
3aBUCHMOCTH OT BHEUIHHX YCJIOBHH W (YHKIMOHAIBHOTO cocTosiHUs. OCOOEHHOCTH TpaHCIopTa
MUHEpaJIbHBIX COEIMHCHUH U HOHOB. BplieneHue MHHEpaTbHBIX COEIMHEHHMH C IOTOM U MOYOH.
buoxumuueckue MexaHU3MBbl PETYJISIIMA MHHEPATIbHOTO OOMEHa.

T'opmonsl. Knaccudukanms. JKeme3br BHyTpEeHHEH CEKpPEIIH.

3anamue cemunapcrkoeo muna (npakmuyeckoe 3auamue) 7. OOMEH JINTINIOB U OCIIKOB.

Camocmosmenvhas paboma. IIoATOTOBUTE OTBETHI HAa BOIIPOCHI [0 MaTepHaIaM JICKIHH.

1. Kakne xumudeckne NMpeBpalleHHs COBEPIIAIOTCS C JKUPAaMH W JUIOWJAMHU NPU WX MHUIIEBAPCHUH?
Kakue mpu 3ToM 00pa3yroTcst IpOMEKYTOUHbIE M KOHEYHBIE IIPOAYKTHI MTUIEBAPCHUS?

2. Kakyioo posp UrparoT JKeIYHBIE KHCIOTHI B IIPOIECCE MNUINEBAPCHUS JIMMHIOB M BCACHIBAHUS
MPOXYKTOB WX mnuineBapeHnsi? KakoBbl OMOXMMHUYECKHE MEXaHW3MBl 3TOTO BIMSHUS IKETIHBIX
KHCJIOT?

3. Kak u rae npoucxoIuT CHHTE3 CeUU(pUIECKUX JIMIHUIO0B U3 MPOIYKTOB MUIEBAPSHUS?

Kak ocymiecTBiseTcst TpaHCHIOPT U ICHOHUPOBaHKE JIUITUIOB B OpraHuiMe?

5. Kaxme xummueckue npeBpalieHuss IPOUCXOAAT Npu MoOunu3zanuu ununos? Kak ocymectsisercs
peryssiys 3Toro npoiecca?

6. Kakue xumuueckue npeBpauieHus POUCXOIAT MPU OeTa-OKUCICHUHN KUPHBIX KUCIOT?

7. KakoBa sHeprerudeckasi 3((EKTHBHOCTh O€Ta-OKHCIECHHS >KUPHBIX KHCIOT (Ha mpuMepe Jo0on
KUPHOU KUCTIOTHI)?

8. Kakme XMMHYecKHe IIPEBpAIlEHHUS MPOHUCXOMAT C TIJIHIEPHHOM, OOpa3ylomMMCs B Hporecce
MOOMIIM3ALUH KUPOB?

9. B yeM 3akrovyaroTCs OTIMYMS B NPEBPAILCHUAX KHUPOB, HAXOISIIMXCA BHYTPH KIETOK MBIIII U
JPYTHX OPTaHOB M TKAaHEH, M KUPOB, COEPKAIINXCS B OPraHN3MEHHBIX XKHUPOBBIX JETO (IIOAKOKHOMH
KHUPOBOI TKaHU, CalbHUKAX, OppDKeHKax u ap.)?

10. KakoB XMMM3M CHHTE3a KETOHOBBIX Tel? B Kakux yCIOBHAX INPOUCXOIUT YCHJICHHE CHHTE3a
KETOHOBBIX Ten?

11. KakoBbI nanbHEHIINE IPEBPAIICHUS KETOHOBBIX TET?

12. KaxoBbl 0cOOEHHOCTH 0OMeHa xoJiecTepruHa’?
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Tema Obmen 80061 u MunepanvbHvix eeujecms. I opmoHvl

3ansmue cemunapcrkozo muna (npakmuueckoe sansimue) 8. OOMEH BOJBI U MHUHEPAIBHBIX BEIICCTB.
Topmonbl. Pojb pasnuyHbIX TOPMOHOB B PEryisilMU OHOJIOTMYECKHX MpoIleccoB. HapyieHus
TOPMOHAIBHON pEryssiiid ¥ WX TMOCHEeACTBUS. TeCTOBBI KOHTPOIb IO paszjeny «JuHamuueckas
OHOXHMUS.

Pa3gen OcHOBBI GMOXMMHUM CIIOPTA

3.1

Tema Buoxumus mbluteuno2o COKpaujerust

3anamue nexyuonnHo2o muna 6. THUNBI MBI U MBIIEYHBIX BOJOKOH. CTPYKTypHas OpraHM3anus
MBIIICYHBIX BOJIOKOH. XHMHUYECKHH COCTaB MBIIIeYHOW TKaHW. Copep)aHue BOJbI, OCJIKOB, JIMIHIOB,
YTIE€BOAOB U MUHEPAIIbHBIX COEANHEHHUI B MBIIIEYHOH TKaHU. MaKpOIpruuecKkue COeANHEHHS MBIIIL, HX
KOHLEHTPAlMsS U paclpe/eieHHe B MBIIIEYHOM BOJIOKHE. BakHeiilne Oenku MBI MHUO3MH, aKTHH,
TPONOHUH, TPONOMHUO3HMH, MUOTJIOONH, O€NKH CTPOMBI, A1ep, UX BaXKHEWIIHE CBOICTBA, CTPYKTypHas
OpraHu3alys ¥ poJib B MBIIIEYHOM BOJIOKHE. MOJIEKYJISIpHOE CTpOeHNE MUOGHOPUILIL.

3anamue cemunapcrkoeo muna (npakmuyecxkoe 3anamue) 9. IlocnegoBaTeNbHOCTh XUMHYECKUX PEAKITHHA
MBIIIEYHOTO COKpalieHus. Poilb aneTHiIxonrnHa, HOHOB KalbLUS W MOAYIATOPHBIX OEIKOB B IIpoIiecce
MBIIIEYHOro cokpaieHus. AT®-a3Has akTUBHOCTb MUO3UHA U €€ POJIb B COKPATUTEIbHON AEATENbHOCTH
MBI B3anmMomeWcTBHE aKTHHA W MHO3MHA B TIPOIECCE COKPANICHHSA. XHUMHYECKHE PEakIUH IPH
pacciabienun Mblnn. Poias AT® B nByx¢a3Hoil MBIIIEYHON 1ESTEIBHOCTH.

Camocmosimenvuas paboma. IIoATOTOBUTH OTBETHI Ha BOIIPOCHI [0 MaTepHajaM JICKIUH.

1. KaxoBo comepskaHue BOJBI, OCIKOB, JIUITHUIOB 1 MUHEPATbHBIX COSANHCHHUN B MBIIIICYHOHN TKaHU?

2. Kaxkue Makpo3IpruvecKue COCIMHEHUS COJCPKATCS B MBIIICYHON TKaHH, KAKOBA WX KOHILICHTPAIHUS U
JIoKanmu3anus’?

3. KaxkoBHI conepxaHue, CBOWCTBA, CTPYKTYpHAsl OPraHU3aIMsl ¥ POJIb BAXKHEHITUX OCIKOB MBIIICYHON
TKaHW: MHO3WHA, aKTHWHA, TPOIMOHWHA, TPOTOMHO3WHA, OEJIKOB CapKOIIa3Mbl, OEIKOB CTPOMBEI,
0enkoB siep?




4. KakoBo MOJICKYJISIDHOE CTPOEHHE COKPAaTHTCNIBHBIX O3JEMEHTOB MBIIICYHOIO BOJIOKHA —
MHOGUOpUITIT?

5. Kakue xumMudeckne peakiimu 00eCieunBaloT MBIIIEYHOE COKpaeHue?

6. Kaxme xuMudeckne npeBpanieHns IPOUCXOIAT MIPH PACCIA0ICHIH MBITIIIT?

7. KakoBa pons AT® B nByx(]a3HOIl MBIIIETHON AEATEIEHOCTH?

Tema buosnepeemura moiuteurotl OessmenbHOCHU

3anamue nexyuonnoco muna 7. OTHOCHTENBHOE MOCTOSHCTBO KOHIEHTparmun AT® — HeoOxommmoe
YCIOBHE COKPATUTEIBHON AEATENFHOCTH MBI, [IoHATHE 00 a3pOOHBIX M aHA3POOHBIX IMyTAX PECHHTE3a
AT® mnpu wmermedHoit pabore. KommdecTBeHHBIE XapaKTEPHUCTHKH OHOIHEPTETUUECKHUX IIPOILECCOB!
MOIIHOCTb, =~ €MKOCTh,  CKOPOCTb  pa3BepTbiBaHusi,  d(dextuBHOCTb.  Pecunres ATD B
KpeaTHH(POCHOKNHA3HOW peaKiy, KHHETHYECKUE XapaKTePUCTUKH U MEXaHU3MBbI PEryJIsiiMd CKOPOCTH
9TOM peaknuM B TMpolecce MbIIEeYHOi paboTbl. Ponb  kpearnHdocokuMHa3HOW peakuuu B
JHEPreTUYEeCKOM  OOCCICUCHHMM  MBIIMICYHOW  paboTel. Pecunte3s  kpearmHdocdara. YuacTue
KkpeaTuH(pocdara B o0ecrieueHMH BHYTPUKIETOYHOTO TPAHCIIOPTa SHEPTUH.

Pecunres AT® B mpouecce riukonusa. KuHeTnueckue XapakTEpUCTHKM U OCOOCHHOCTU PEryJsLUU
IMKONM3a mpu pabore. Pomp Tamkonmsa B SHEPTETHYECKOM OOECTIEYEHHM MBIIIEYHOW pPabOTHI.
MorodHast KHCIIOTa, OCOOCHHOCTH €€ BIMSHHUS Ha OOMEHHBIE Iponecchl npu padote. [lytu ycrpaHeHns
MOJIOYHOH KHCJIOTHI Ipu paboTe B mepuoi BoccTtaHoBieHHA. Ponp B pecumHTese AT® mpomeccos
aHa’pOOHOTO 00pa30BaHUs SHTAPHOM KHCIOTHI M aJlbTEPHATHUBHBIX IIyTeH pacmaga yIJIeBOJOB:
rimnepodocdaTHOTo NIyHTa U 00pa30BaHMs alaHWHA. MHOKWHA3HAs PEaKLHs, €€ POJib B MOIJICPKaHUN
MOCTOSIHCTBAa KOHHEHTpanuun AT® U perymsiuny akTUBHOCTH (EPMEHTOB 3HEPreTHYECKOro oOMeHa.
Pecuntres AT® B mpouecce okuciutenabHOro (ochopuinrpoBanus. KuHeTnyeckne XapakTepHCTHKH H
MEXaHU3MBl PETYJSAIMM CKOPOCTH 3TOW peaknuu mnpu pabore. DakTopsl, BIMAIONIME HA CTENCHb
COTPSDKEHUSI OKUCIICHHS ¢ (POCHOPUITUPOBAHKEM TIPH padoTe.

3ausmue cemunapckoco muna (npakmudeckoe 3auamue) 10. MoOUTHOCTb, €MKOCTb, CKOPOCThb
pa3BepThiBaHus M 3(G(GEKTUBHOCTH TpoieccoB pecuHTesa ATO. BnusHue crenuain3upoBaHHON
TPCHUPOBKM HAa OHOXUMHYCCKHE (DAKTOPhI, OMPEICISAIONINEC KHHETHUCCKUEC XapaKTCPUCTUKU

3.2 KpeaTHH(GOCHOKNHA3HOW  peaknuu. buoxumuueckne (GakToppl, ONPEACISIONINE  KHHETHYECKHE
XapaKTePUCTUKN TJIMKOJIM3a M HMX M3MEHEHHE IO BIMSHHEM CHECHUAIN3HMPOBAHHOW TPEHUPOBKH.
BnusHue crnenuanM3upoBaHHOW TPEHHUPOBKM HAa OMOXMMHUYECKHE  (DAKTOPBI,  ONpPEIEISIONIHe
KHHETHUECKHE XapaKTePUCTHKH a3poOHoro 1myTn pecunresza ATO.

Camocmosmenvhas paboma. IIoATOTOBUTE OTBETHI HA BOIIPOCHI [0 MaTepHaaM JICKIHUH.

1. Kakne n3meHeHHs IPOUCXOAT B OOMEHE BELIECTB ITPH MBIIIEYHOH NEeATeIbHOCTH?

2. KaxoBa ckopocts pacxomoBanus AT® npu HanpsHKEHHOW MBIIIEYHOH padoTe?

3. UYro 0003HayarOT MHOHATHS: MOIIHOCTh, €MKOCTb, CKOPOCTb pa3BepPThIBaHHS U 3I(PPEKTUBHOCTH
mporeccoB pecunteza ATD?

4. KakoBbI MOIIIHOCTb, EMKOCTh U CKOPOCTb pa3BepThIBaHMUs KpeaTHHPOCHOKNHAZHON peaKuy U KaKHue
OrnoxuMuuecKkre GaKTopbl UX ONPEIEISIOT?

5. Kpearundocharuas peakius. Ee posib B 3HEPreTHUSCKOM 00SCIICYCHUU MBIIICYHOW PA0OTHI.

6. KakoBBI MOIIHOCTb, €MKOCTh M CKOPOCTb pa3BepThIBaHUS U IP(PEKTUBHOCTH TIMKOJIU3a, KaKue
OrnoxuMuueckre GaKTopbl UX ONPENEIISIOT?

7. T'mukonus. Ero poisis B 3HEPreTHUECKOM 00eCTIeYeHIH MBIIIECYHOH paboTHI.

8. B uyem 3axmouaercsi CyHIHOCTh MHOKMHA3HOW pEaKIMH M KakoBa €€ POJIb B JHEPreTHYECKOM
00ecTieYeHIN MBITIIEIHOH paboTHI?

9. KakoBbl MakcHMalbHas MOIIHOCTb, E€MKOCTb, CKOPOCTb pa3BepThIBaHHA U 3I(PQPEKTUBHOCTH
a’pobHoro pecunreza AT® u kakue 6Gnoxummdeckue GHakTophl X ONPEIEIIAI0OT?

10. KakoBa ponb a’spoOHoro mytu pecuHTe3a AT® B dHepreTHUecKoM 00€CTeYeHUH MBIIIEYHOM
paboter?

11. ath XapakTEepUCTHKY OSHEPreTHYEeCKOro OOeCHeueHns] YNPaXHEHUH, CcreuupuIeckux s
M30paHHOTO BaMM BUAA (DU3KYIBTYPHO-CIIOPTUBHON AEATEIHHOCTH.

Tema buoxumuueckue usmeHenus 6 Op2aHuU3Me Npu MblUeyHOU 0esiMeNbHOCIU U PA3IUYHO NAMONOUU.
Buoxumuueckue mexanusmvl ymomieHus

3anamue nexyuonnozco muna 8. IloHATHE O CPOYHBIX, OTCTABICHHBIX M KYMYJISTHBHBIX OMOXMMHUYECKHX

M3MEHEHHMSX, UX B3aUMOCBSI3b.

XapakTep OSHepreTHieckoro obOecnedeHus: pabOThl Kak IJIaBHBIA  (aKTOp,  ONpenessIouui

HAaIpaBJIeHHOCTb CPOYHBIX OMOXMMHYECKHX M3MEHEHHH. 3aBHCUMOCTh XapaKTepa M TIyOWHBI CPOYHBIX

33 OMOXMMUYECKMX M3MEHEHHH OT OCOOEHHOCTEH MBINIEYHOH pabOThI: MOIIHOCTH M NMPOAOJIKUTEILHOCTH

YIpaKHEHHUH, MPOJOJDKUTEIHEHOCTH WHTEPBAJIOB OTIBIXA, PEKUMA JCSATEIBHOCTH MBIIII, KOJIUYECTBA
YYaCTBYIOIIMX B pa0oTe MBIIII. bruoxmMudeckne M3MeHEHHsS B PabOTAIOIIMX MBIIIIAX, KPOBU, APYTUX
opraHax H TKaHAX. DHOXMMHUYECKHE OCOOCHHOCTH MOOWIIM3allMK DHEPreTHYEeCKUX CyOCTpaToB U
TpaHCIOpTa KUCIOpoJa K padoraroniuMm MeimmaM. OcOOSHHOCTH peryisinuu oOMeHa BEIIeCTB TMpH
paboTe B pa3sIUIHBIX YCIOBHUSX.

brnoxumnueckue wW3MEHEHUS IIpy  MATOJOTHYCCKUX COCTOSAHHUAX: BOCIAJICHUE, OTCK, HApYHICHUA
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reMocrasa, HapyIeHHUX AbIXaHus, KpOBOOOpaIleHHs, TOME0CTa3a, SHIOKPHHHOMN MaTOJIOTHH.
buoxuMuueckne HM3MEHEHHMS, NPHBOASIINE K PA3BUTUIO YTOMICHUS: MCUEPIIAHHE IHEPreTHYECKHX
cyOCTpaTOB, HapylIeHHE TOMeOcTa3a BHYTPEHHHX Cpell OpraHu3Ma, yrHeTeHue (QepMeHTaTHBHOI
AKTUBHOCTH MPOAYKTaMH «pabodero» oOMeHa, HapyIICHHE IIIaCTHIEeCKOro obecrneueHHs (yHKIHH,
W3MCHEHHs HEPBHOH M TOPMOHAIBHOW peryjsiiud. Poiib «UEHTpanbHBIX» M «IIepUPEpUISCcKUX»
OHOXHMHYECKHX M3MEHEHHI, BBI3BIBAIOIINX YTOMJICHHE IIPU Pa3IMYHON MBIILIEYHOH paboTe.
HampaBneHHOCTE OMOXMMHYECKMX IIPEBPAILCHUH B IIEPUOA BOCCTAHOBJIEHHS HA BOCIIOJIHCHHUE
3aTpavyeHHBIX 32 paboTy BELIECTB M YCTPaHEHUE HAKOIUIEHHBIX IPOMEKYTOYHBIX M KOHEYHBIX IPOJYKTOB
Mmerabonu3ma. ['eTepoXpoOHHOCTH BOCCTaHOBJICHHMsS. lIcronb30BaHHME JXHPOB B KauyecTBE OCHOBHOTO
MCTOYHMKA DHEPIHH B MEPUOJ BOccTaHOBIeHUs. Kucioponuslid nonr. buoxuMudeckue MexaHU3MBI €ro
o0pazoBaHus U omatel. AHaOonmyeckas (aza oOMeHa BelecTB. SIBJICHNE CYyNIepKOMIIEHCAIIHH.
KymynsaTuBHBIE OMOXMMHYECKHE N3MEHEHHS MO/ BIMSHUEM CHCTEMAaTHYECKON MBIIIEYHOW TPEHUPOBKH,
UX CHeNU(UYHOCTh B 3aBUCHMOCTH OT HANpaBJICHHOCTH TPEHHUPOBKH. B3ammopeicTBue CpOUYHBIX U
OTCTaBJICHHBIX 3P ()EKTOB TPCHUPOBKHU KaK INIABHOE YCIOBHE BOSHHKHOBEHHS KyMYJISTHBHBIX H3MCHEHHIH.
buoxuMuueckne ¥ CTPYKTypHBIC H3MEHEHUS, ONpPEACIAIONINE YBEINYCHHE MBINICYHOH MaccChl,
MBIIIEYHON CHIIBI U CKOPOCTHBIX Ka4ecTB. bHOXHMIYeCKHe OCHOBBI B3aUMOCBS3U CKOPOCTHBIX KaueCTB U
cuwibl. CpodHBIE, OTCTaBJICHHbIE M KyMYJIATHBHBIE OHOXMMHYECKHE W3MEHEHHS IIPH TPECHHPOBKE
CKOPOCTHO-CHJIOBOTO XapakTepa. brnoxummudeckoe 000CHOBaHHE METOLOB TPCHUPOBKH, HAIIPaBJICHHBIX Ha
YBEJINYCHUE MAKCUMaIIbHON MBIIICYHOI MacChl, MBILICYHOH CHIIBI M CKOPOCTHBIX KaueCTB.
buoxumuueckue (akTophl, ONpEAEISIONINe IPOSBICHUE BHIHOCIMBOCTH. bruoxumuieckoe o00CHOBaHHE
CHGHI/Iq)I/I‘-IHOCTI/I MPOSABJICHUA BBIHOCIMBOCTH. Ilonstue 00 AJIaKTaTHOM, T'JIMKOJIUTHYCCKOM U a3p06HOM
OMOXMMMUYECKMX KOMIIOHEHTAaX BBIHOCIMBOCTU. BHOXMMHYeckoe 000CHOBaHHE METOAOB TPCHHUPOBKH,
HalpaBJICHHLIX Ha COBCPHICHCTBOBAHUC pa3IMUYHbBIX KOMIIOHCHTOB BBIHOCIMBOCTH. buoxumuueckue
moKasaTcimn YPOBHSA  pa3BUTUA aJIaKTaTHOTr O, TIIMKOJIUTHYCCKOT'O " a3p06Horo KOMIIOHCHTOB
BBIHOCJIHBOCTH.

3anamue cemunapckoeo muna (npakmuueckoe sanamue) 11. Kiaccuuxamust MpIIIEYHBIX YIPa>KHEHUH
no OmoxmmudeckuM KpurepusiM. OCOoOEHHOCTH OMOXHMHYECKHMX M3MEHEHHH B KPUTHYECKHX YCIIOBHSX
MBIIICYHOHN JIESTENBHOCTH: Ha YPOBHE «IIOPOTa aHapOOHOTO 0OMEHa), Ha «KPUTHUECKOID» MOITHOCTH, Ha
«MOIIHOCTH HCTOIICHMSA», HAa YPOBHE MaKCHMaJbHOH aHa’pOOHOW MOIMHOCTH, TPH BBINOJIHEHHU
YIpaKHEHUH Pa3HBIX 30H OTHOCUTEIEHOW MOIIHOCTH.

Broxumunueckue GhakTopsl yTOMICHUS IIPY BHIIOIHECHUH KPATKOBPEMEHHBIX YIIPaXKHEHHH MaKCUMAaIbHON
U cyOMaKCUMaJIbHOM MOIIHOCTH, JUIMTENbHBIX YIIPAKHEHUH YMEPEHHON MOLITHOCTH.

OcobOeHHOCTH  peryyisiiui  OOMEHHBIX IPOIIECCOB B IEPUOJ] BOCCTAHOBJICHHS. buoxumuueckoe
000CHOBaHHE CpEICTB M METOAOB YCKOPEHUs BOCCTaHOBUTEIBHBIX Ipoueccos. lcnonp3oBaHue
0COOEHHOCTE! MPOTEKaHMsI BOCCTAHOBUTEIIbHBIX ITPOLIECCOB MPH TIOCTPOSHUH CIIOPTUBHOM TPEHUPOBKH.

Camocmosmenvhas paboma. I1oAroTOBUTE OTBETH! HAa BOIPOCHI [0 MaTepUaaM JICKIHU.

1. UYro mnoHHUMaeTcss MO CpPOYHBIMH, OTCTaBICHHBIMH, W KyMYJISTUBHBIMH OHOXMMHUYECKHMH
HN3MEHEHUAMU?

2. Tlouemy xapakTep HEPreTHYECKOro OOECIEUEHUs! SBISETCS TIaBHBIM (PAKTOPOM, OIPEAEIAIONINM
HaINpaBJIEHHOCTb U ITyOMHY OMOXMMHYECKUX N3MEHEHUH IpH padoTe?

3. Kak cpounble OHMOXMMHYECKHE W3MEHCHHS 3aBHUCST OT OCOOEHHOCTEH BBITIONHSAEMOH MBIIICYHON
paboTBI: MOIIHOCTH M MPOJODKHTEIFHOCTH YIPAXHEHUsI, IMPOAODKUTEIBHOCTH Tay3 OTbIXa,
PEKHMa JISSITENEHOCTH MBIIIL], KOJIMYECTBA YYacTBYIOMINX B pab0Te MBIIII ¥ PYTUX 0COOEHHOCTEN?

4. Kakue M3MEHEHHS NPOHUCXOIAT B pabOTAIOUIMX MBIIIIAX, KPOBH, IPYTHX OpraHax M TKaHAX IpH

¢usndeckoit Harpyske?

KakoBbI 0COOEHHOCTH peryisaiu 0OMeHa BEIIECTB MPH MbIIIeYyHOH paboTe?

6. UTO NeXHUT B OCHOBE Kiaccu(UKalMi PU3MIECKUX YIPAKHEHUH 110 OMOXUMHYECKUM KPUTEPHSIM: 110
30HE OTHOCHUTEIBHON MOIIHOCTH (MaKCHMalbHas, cyOMakcuMallbHas, OoJbIlasi, yMEpeHHas), IO
IIPEUMYIIECTBEHHON HANIPaBIECHHOCTH U 1Ip.7

7. KakoBbl 0COOEHHOCTH OMOXMMHYECKMX H3MEHEHHWH IpH BBINOJIHEHWH YNPaXKHEHUI pasHbIX 30H

OTHOCHUTEJIBHOW MOIHOCTH, B KPUTUYECKUX YCIOBUSX MBIIIEYHON IEATEIbHOCTH: Ha YPOBHE MOPOra

aHa’pOOHOro 0OMeHa, KPUTHYECKOH MOIIHOCTH, MaKCUMaJIbHOW aHa’POOHOM MOIIHOCTH U T.I1.?

OxapakTepu3yiiTe I3MEHEHHsI BOJHO-COJICBOTO OalaHca o] BIUSHUEM (HU3N4ecKol paboTHI.

Kakne OmoxuMuieckue N3MEHEHHST MOTYT NMPUBECTH K HACTYIUICHUIO YTOMJICHUS?

10. B 4em mposBisiercst criein(UIHOCTE OMOXMMHUECKMX HW3MEHEHHH, BBI3BIBAIOIINX YTOMIJICHHE IIPH
pa3HoH MBIIeYHOI padore?

11. JlafiTe XapakTepHCTUKy OHMOXMMHYECKUX U3MEHEHUH, IPUBOAAIINX K YTOMIICHHIO, TIPH CIIOPTHBHOM
JeSITeTbHOCTH.

12. KakoBa HampaBIeHHOCTh OHOXMMHYECKHX IIPEBpAIlEHHH B TMEPHUOJ BOCCTAHOBICHHSA IIOCIE
MBIIIIEYHON PabOTHI?

13. KakoBa moOCi€IOBATENEHOCTE W TPUMEpPHBIE CPOKH BOCCTAHOBIICHHS PA3NWYHBIX BEIIECTB,
pacmaBmmxcs npu padore?

14. ®a3bl BoccTaHOBIICHUS (TEKyIasi, CPOYHAs, OTCTABJICHHAs).

e

o x
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15. Kak u B Kakue CpOKHM MPOMCXOAUT YCTPaHEHHE KOHEYHBIX M IPOMEKYTOUYHBIX MPOIYKTOB OOMEHa
rocJie paboThI?

16. Uro Ha3bIBaeTCst KUCIOPOAHBIM foirom? Kakne OHOXMMHYECKHE IPEBPALCHNS JIe)KaT Ha OCHOBE €TI0
00pa30BaHUs U «OTUIATE»?

17. [aitre bnoxummdeckoe 000CHOBaHUE (DaKTOPOB, YCKOPSIONINX BOCCTAHOBUTEIIBHEIE TIPOIECCHI.

18. UYro Takoe cymepkommnecarusa? KakoBbI MIPUYMHEI U YCIOBUS €€ BOSHUKHOBEHU?

34

Tema buoxumuueckue 3AKOHOMEPHOCMU 60CCMARO6IEHUA HAPDYULEHHbIX qbyHKuuﬁ buoxumuueckue
3aKOHOMepHoCcmu aéanmauuu K MblUeuHol pa6ome u npu namoaiocuu. buoxumuuecxue ocnoswl
08U2AMEIbHBIX KAYECME cnopmcemena

3ansmus  cemunapckoco muna (npakmuueckue 3awsamusi) 12, 13. 3aKOHOMEPHOCTH pPa3BUTHSA
aJaNTAllMOHHBIX OMOXMMUYECKUX W3MCHCHHI: MPaBUIHHOE COOTHOIICHHE Pa0OThl M OTABIXA, MPHUHITHIT
CBEPXOTATOINCHUSI, TPUHIMI CHCHU(PUYHOCTH, [HKIUYHOCTE Y OOpaTHMOCTh  aJalTalMOHHBIX
u3MeHeHud. buoxumuueckoe O0OOCHOBaHHE CPEICTB M METOIOB, YCIJIHBAIOIIUX aJalTal[HOHHBIC
Oonoxumuueckue u3MeHeHus. [locnenoBaTenbHOCTh OHOXMMHUYCCKUX W3MCHCHUN MPH CHCTEMATHYECKON
TPCHUPOBKEC U PACTPCHUPOBKE. DBHOXUMHYECKHE HM3MCHEHUS B OpraHM3ME IIpH IMEPETPCHUPOBKE.
Tecmosulii kKonmpons no meme « OCHOBbL OUOXUMUU CHOPMAY.

5.2.2 Copep:xxanne pa3iesioB U TeM Y4eOHOH AUCUMIIUHBI (3a04Hasi popMa 00yueHuUs1)

Ne
pasoena,
membl

Cooeparcanue

1

Paznen CraTnueckass OMOXuMHUS

1.1

Tema Cmpoenue amoma (cocmagHble yacmu, 3apsi0 cocmaghvlx yacmeil). Aopo amoma (cocmas, macca,
3aps0). Pacmeopul. OcHoBbl opeaHuuecKou Xumuu

Camocmosimenvras paboma. I1oNTOTOBUTH JIEKTPOHHBIE YOPMYIIBI aTOMOB 5 XMMHUUECKHX JJIEMEHTOB.

1.2

Tema Ocrogol opzaHulteCKozi xumuu. Xumuueckuii cocmae opeaHusma vejiosexka

Camocmosmenvhas paboma. Penenue 3ana4 npeoOpa3oBaHUs KOHIEHTPALMI PacTBOPOB.

1.3

Tema 061/(41/18 3AKOHOMepHOoCmuU obmena sewlecme 6 opearHusme 4eioseKda. Euoaﬂepeemuka

3ansimue cemunapckozo muna (npakmuueckoe sawsmue) I. OOIIKME TPUHIMIBI PETYJSIMH OOMEHA
BEIIECTB. MeXaHM3Mbl JAEATEIbHOCTH BaKHEHINMX PETYJIATOPHBIX CHUCTEM OpraHH3Ma: CHCTEMBI
1 (HepeHIMPOBKH KJIETOK, CHCTEMbl KJIETOYHOW aBTOPETYJSALMH, SHIOKPHHHON CHUCTEMBbI, HEPBHOMN
CUCTEMBI.

B3anMocBs3b 00MEHHBIX IPOLIECCOB C KJIETOUYHBIMH CTPYKTYPaMHU.

Oneprerryeckuil dGEGEKT OHOJIOTMYECKOTO OKHCICHHS: aKKyMYJSLUUS SHEPrHH B MAaKpOIPIHYECKHX
CBs3IX | TeriooOpasoBanue. AneHosuHTprupochopHas kucnora (ATD), 0coOEHHOCTH ee XUMUIECKOTO
CTpoeHUs, Ouosnormdyeckas ponb. OOmHME TNPeACTaBICHHS O MEXaHU3MaX OKHCIUTEIBHOTO
¢dochoprnmmposanus. [ToHATHE O CYOCTPATHOM H OKHCITUTEIHHOM (POCHOPIITHPOBAHAH.

CBoOOgHOE OKHCIICHHE. 3aBUCUMOCTb CTEHEHH CONPSDKCHUsS. OKUCICHHS ¢ (HOCHOPUIMPOBAHUEM OT
(YHKIMOHAIEHOTO COCTOSTHHS OpraHn3Ma

Camocmosmenvras paboma. I1oATOTOBATH OTBETHI Ha BOIIPOCHL:

1. UYem paznuuaroTcs Mpolecchl 0OMeHa BEIIECTB B )KUBBIX OpraHu3Max U HEXKHUBBIX Telax?

2. W3 kakux ctaguii CKIaAbIBAIOTCS MPEBPAIEHUS BEIIECTB B X0/I€ ACCUMIISAIIUN U TUCCUMUIISIIIAN?

3. B 4em mposiBisieTCs B3aMMOCBS3b MEXKY MPOLIECCAMU ACCUMUJISIIIUU ¥ TUCCUMIISAIIAN?

4. Kakue u3MEeHEHHUS B OOMEHE BEIIECTB MPOUCXOAAT C BO3PACTOM, MO BIHMSHHUEM (DYHKIHOHAILHON

aKTUBHOCTH?

Kaxoe BnusiHue Ha 0OMEHHBIE POIIECCHI MOXKET OKa3bIBaTh MUTaHUE?

6. KakoBBI OCHOBHBIC HANPaBICHUS HW3MCHEHHWH OOMEHHBIX IIPOIIECCOB B XOJAE IPHCIIOCOOICHUS
OpraHu3Ma K MEHSIOIIMMCS YCIIOBUSM CYIECTBOBAHUS?

7. Kaxue pyHKIIHE B 0OMECHE BEIIECTB BHITIOTHAIOT CTPYKTYPHBIC KOMITOHEHTHI KICTKH?

8. UeM OTIHMYArOTCSA TPOLECCH OMOJOTHMYCCKOTO OKHCICHUS OT OKHCICHHS, MPOUCXOMAANICTO BHE
opranusma?

9. Kakue TUIbI OKUCAUTENBHBIX PEAKIMM MPOUCXOAT B )KUBBIX OpraHu3Max?

10. B uem 3akmouaeTcs OTIIMYUE peaKInid a9pOOHOTO OKUCIIEHHUS OT aHA3POOHOTO?

11. Kakue npomexxyTouHbIEe IEPEHOCUUKH 00ECTIEYUBAIOT TPAHCIIOPTUPOBKY MIPOTOHOB U DJIEKTPOHOB OT
OKHUCJISIEMOTO BEIIeCTBa Ha KUCIOpo.?

12. KakoBbl O0COOCHHOCTH MOJIEKYJSIPHOTO CTPOEHHUS MHPUAWHOBHIX M (DJIABUHOBBIX JETHUIPOTEHA3,
IIUTOXPOMOB, KaTaya3bl? Kakue (akTopsl mUTaHUSI HEOOXOIUMBI JJIsl CHHTE3a 3THX (ePMEHTOB?

13. Kakyro poib HTpaeT KHCIOPO B POoIeccax OMOIIOTHIECKOTO OKUCICHHS?

14. KaxkoB sHepretudeckuid 3p ekt aapoOHOro OUOIOTHIECKOTO OKUCIICHHS?

15. KakoBBl 0COOCHHOCTH MOJICKYJIDHOTO CTpOoeHHs aneHo3uHTpupochoproit kuciaotel (ATD) wu
KaKoBa €€ PoJjib B )KUBBIX OpraHu3max?

16. Kak ocyIIecTBIIsseTcss HAKOIUICHHE SHEPrHU, OCBOOOXKIAMOMICHCS B XOJI¢ OHOJOTHYECKOTO

W
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OKHCJICHHSI, B MaKpOIpruyeckux pocgarubix cesssx ATO?
17. Uro moHHMMaeTcs Tmoa CBOOOMHBIM okuciaeHueMm? Kakume (akTopsl BBI3BIBAIOT pa3o0IIeHUe
OKHUCJICHUS U (HOCHOPIITUPOBAHUS?

Tema buoxamanus

3anamue  cemunapckoco muna  (npakmuueckoe 3saumsamue) 1. CBoHcTBa (PEPMEHTOB Kak
OMOKaTAIN3aTOPOB: TEPMOJAOHIBHOCTD, TEMIIEPATYPHBIH ONTHMYM, BIMSHUAE aKTUBHOW PEAKIUH CPEbI
Ha aKTHBHOCTH ()EpPMEHTOB, aKTHBaLUs M HHTHOMpoBaHHe (epMeHTOB. buoxmmmueckue MeXaHH3MbI
JercTBUS PEPMEHTOB.

buoxuMupueckne MeXaHWU3MBI Y4acTHs BHTaMHHOB B oOecHe4eHHH OOMEHHBIX IpoleccoB. Poib
BUTaMHUHOB B oOpa3zoBaHuu KodepMmeHTOB. buomormueckas poib M NHIIEBHIE HCTOYHUKU
BOJIOPACTBOPUMBIX M KHPOPACTBOPUMBIX BUTAMUHOB.

Camocmosmenvhas paboma. IIoATOTOBUTH OTBETHI Ha BOIIPOCHL:
1. KakxoBo crpoenne ¢epmentoB? Urto HaswpiBaroT KodepmeHTOM, anodepmenTom? KakoBa posb 3THX
CTPYKTYPHBIX KOMIIOHEHTOB (hepMeHTa B ()epMEHTATUBHOM KaTtaiu3ze?

1.4 2. Yto Takoe u30(epMeHTHI?
3. B uyem cymHocTh akTHBaUMM W WHruOupoBaHus QepmenToB? Kakue (axTophl OKa3bIBalOT
aKTUBHPYIOIIee U HHTHONPYIOIIee BIUIHNE HA (EPMEHTHI?
4. B gem 3axmogaercs MeXaHU3M (PEPMEHTATUBHOTO KaTaim3a?
5. JlaiiTe ompeneneHne MOHATHS «BUTAMHHBD».
6. Kak knaccudumupyrorcst ButamMussl? [IpuBenure npuMepsl BATAMHHOB Pa3HBIX KIIACCOB.
7. Kaxue ¢yHKOUN BBIMOJHSIOT B OpPraHU3ME BOJOPACTBOPUMBIC BUTAaMUHBI? [IpHBeanTe KOHKpPETHBIE
NpUMEpHI TaKUX (QyHKINI BOIOPACTBOPHMBIX BUTAMHHOB.
8. KakoBbl pyHKINM B OpraHn3Me BayKHEHIINX )KUPOPACTBOPUMBIX BUTaMUHOB: A, [I, E, K?
9. Uro moHMUMaeTcs 1ol aBUTAMUHO30M, THIIOBUTAMUHO30M, TUIIEPBUTAMHUHO30M?
10. [Touemy HEJI0CTATOK B UILIe BOJIOPACTBOPUMBIX BUTaMHUHOB ObicTpee
HNPUBOAMT K Pa3BUTHIO TMIIOBUTAMUHO32, YEM HEJIOCTATOK KUPOPACTBOPUMBIX BUTAMHHOB?
Tema Bumamumnvl
1.5 Camocmosmenvras paboma. COCTaBUTh TaOJIUIy OCHOBHBIX BUTAMUHOB, UX COJICPXKAHUE B IIPOAYKTAX
MIUTaHMsI, CyTOYHAs HOpMa MOTPEOJICHUs, CAMITOMBI THIIO- ¥ THIEPBUTAMHHO3A.
2 Paznen luHaMu4veckass OMoxXumusi
Tema Obmen yene6o0o6
3ansimue nexyuonnozo muna 1. @yuxiun yriesoaos. Knaccudukarms.
XuMHYeCKHe TPEBpalIeHUs] YIIIEBOJIOB B IIpOIecce MUIeBapeHus. ['maponn3 ou- W MONMCaxapHoB.
MexaHu3MBl TPaHCIIOPTa MPOXYKTOB PACIICIUICHHUS YTIIEBOAOB Yepe3 KJICTOUHBIE MEMOpaHBI, ITyTH HX
UCTIONIb30BAHMS B OpPraHU3Me.
BrocunTe3 1 MOOMIM3AIMS TIMKOTEHA B IEYEHH U IPYTUX TKAHSX, PETYIIALUS STHX MPOLIECCOB.
Hcnonb3oBaHue yrieBo0B B KAYECTBE HCTOYHNKA SHEPTUH. AHA3POOHBIN pactiaj IIIMKOTeHa U TIIIOKO3bI
(rmkonu3). HavanpHast akTuBammsi YIieBOJOB B XOJE€ TJIMKOJIM3a, OKUCICHHE IPOMEKYTOUYHBIX
MPOJXYKTOB TJMKOJIM3a W aKKyMYJMPOBaHUE JHEPrHMM B MaKpOIPIHYECKUX CBS3sIX, 00Opa3oBaHHE H
yCTpaHEHUE MOJIOYHOM KHCIOThI. DHepreTnieckuii agdekr rimmkomnusa.
AspobHas craaus npeBpalleHnit yriaesooB. OKUCIUTENFHOE IeKapOOKCHIMPOBAHNE TTMPOBUHOTPAIHON
KHCJIOTHI W oOpa3oBaHue aretuia Kodepmenra-A. IlpeBpamieHust ametwsi KopepMeHTa-A B IHKIE
TPUKApOOHOBBIX KHCIOT. CBSI3h ITMKIA TPHUKApOOHOBBIX KHCIOT C CHCTEMOH IepeHoca BOAOpOAa Ha
kuciopon u pecunreza AT®. Dueprernueckas 3 (HEeKTHBHOCTH a3POOHOTO PacIana yrieBoaoB.
OOmpe mpeAcTaBIeHUsT O NMEHTO3HOM LHMKIE NPEBPALICHHH YIJIEBOAOB M aHa’poOOHOM 0Opa3oBaHUU
21 SIHTAPHOM KUCIIOTHI.

Hcnonn3oBanue YTJieBOJAOB B IUIACTUYCCKUX  IICJIAX. O6p330BaHI/IG n poOJb B OpraHu3Me
TreTepoIojancaxapmuaosB.
O6H.II/IG MPCACTABJICHUS O I''TFOKOHEOI'CHE3EC.

3anamue cemunapckoeo muna (npakmuueckoe 3amsamue) 2. CpoictBa yrineponoB. Ilyrm pacnana
rmkoreHa. I'mmkomms. AspoOGHoe okwmcnenue yriaeBomoB. Lluknm KpebGca. Dueprermueckuit 3¢ dext
OKHCIICHUS YTIIEBOJIOB.

Camocmosmenvuas paboma. I10ATOTOBUTH OTBETHI HAa BOIPOCHL:

1. Kakue yriieBospI BCTpEUaroTCs B BaXKHEWITNX MPOIyKTax nmuTaHusa? Kakuwe M3 HHUX MOIBEPraroTcs
MHUIIEBAPUTEIEHBIM PEBPAIICHUSAM?

2. Kakme ¢epMeHTB OCYIIECTBISIOT THIPOIN3 BaKHEWIMX yrineBomoB numu? Kakwe yciaoBus
HEOOXOIUMBI IS IeHCTBHA 3THX (hepMeHTOB?

3. KakoBbI MyTH UCTIONB30BaHUs B OpraHU3Me MPOTYKTOB MHUIIEBAPEHUS YIIIEBOIOB?
Kax mpoucxoauT cuHTE3 U pacmHaj [NIMKOTeHa B MEYEHU, MBIIIIAX U JPYTUX OopraHax W TkaHax? Kak
peryaupyroTcs 3TH Ipouecch?

5. Kak ocymecTBistoTcss aHa’poOHble MpEeBpalleHHus TJIMKOTeHa W TIoko3bl (Timkonms)?  Kak
ocymectBisiercsi pecuntes AT® B xone rmkonmza? KakoBa sHeprermdeckass 3¢QexkTHBHOCTH
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rMKoau3a’?
Kaxkue npeBparieHus mpoucxoasiT B adpoOdHoi (asze yrieBognoro ooMena?

7. Kak mpeBpamieHus IUKIa TPUKAPOOHOBBIX KHCIOT (TJIABHOTO 3Tama adpoOHOW (a3bl YIIIEBOIHOIO
oOMeHa) CBsI3aHBI C CHCTEMON IepeHoca MPOTOHOB U 3JIEKTPOHOB Ha KUCIOPOJ U pecuHTe3a ATD?

8. Kaxosa sneprernueckas 3ppekTHBHOCTS a3pOOHOTO OKUCICHHS YTIEBOJOB?
Kakue xuMudeckue MpeBpallieHHs HPOUCXOSIT B MpoOIecce YCTpaHeHHs oOpasyrolieics B Xoje
TJIUKOJIM3a MOJIOYHOM KHUCIOTHI?

2.2

Tema Obmen aunuoos u 6eiKos

3anamue nexyuonnozo muna 1. IlpeBpaiieHus IWIUIOB B Ipolecce muieBapeHus. CTymeHYaThId
THIPOJIN3 JTUITUAOB.

Vcnionb3oBaHue )XMPOB B KaUeCTBE UCTOYHHMKA SHEPIHU. MOOHIHM3aLus pe3epBHOTO JKUPa.
Bera-okucnenne XHUpHBIX KUCIIOT, oOpa3zoBaHue aneTun KodepmeHrta-A. JlanpHeinine npeBpalieHus
areTni KodepMeHTa-A: MpeBpaleHus B IHUKJIE TPUKapOOHOBBIX KHUCIIOT, y4acTHe B CHHTE3€ KETOHOBBIX
TeJl U 00pa30BaHUM XOJIECTEpPHHA. VICIOJIb30BaHUE KETOHOBBIX TEJl B KaueCTBE MCTOYHHMKA SHEPTHHU.
OHepreTudeckuil 53pPeKT OKUCICHHUS KUPOB.

XUMHYeCKHe TIPEeBpalIieHUst OENKOB B mponecce numeBapeHus. MEpMEHTH, yJYaCTBYIOIINE B 3TOM
mpomecce, ycinoBus uX gedcTtBusa. KoHeunele mpoxykTel mnepeBapuBaHus OcnkoB. Ilomstne o
MetabonmueckoM  (poHae amMuHOKHMCIOT. [lyTH WCHONB30BaHWS aMHHOKHCIOT B  OpraHU3ME.
Baytpuxierounsiii cuHTe3 Oenka. Ponp HykIeWHOBBIX KUCIOT B cuHTe3e Oenka. JTHK kak xpaHuTENh
cnenuduaeckoi HHGOPMALUK O CTPYKType OenIKoB. brnoxuMuieckne 0CHOBBI TeHETHYECKOTO Koza. Poib
PHK B nporeccax CUMTHIBAHUS U PEeANN3alMN HACIEACTBEHHON MH(POPMAIH. AKTHBAINS aMUHOKHUCIIOT
mpu cuHTe3e Ocnka. COopka OCIKOBBIX MOJEKYI B pubocoMax. BO3HHKHOBEHHE MPOCTPAHCTBEHHOU
CTPYKTYpBI OSIIKOBBIX MOJIEKYJI. Perynsius cuntesa Oenka.

Karabonuyeckne mpeBpalleHuss aMHUHOKHCIOT. Peakiuu mnepeaMUHMPOBAHUS, Je3aMUHUPOBAHMA,
nekapOokcuminpoBanus. OOpa3oBaHHE 3aMEHUMBIX aMHHOKHCIOT M OWOJIOTHYECKH aKTHUBHBIX
MIPOM3BOIHBIX aMUHOKHUCIIOT. CBS3b NMpEeBpaIleHHH aMHHOKHUCIIOT C IMKIOM TPUKapOOHOBBIX KUCIIOT.
OO0pa3zoBaHne amMMHaka TPH JE3aMUHUPOBAHMM aMHHOKHCIOT W a30THCTBIX OCHOBaHMH. TpaHcmopt
aMMuaka. OpHUTHHOBBIH ITMKJI CHHTE3a MOYECBHHBI KaK INIaBHBIM MyTh yCTPAaHEHUs aMMHUaKa.
ConeprxaHue, paclpefeieHne MEXIy OTIACIbHBIMH TKAaHSAMH M POJb BOJBI B OpPraHM3ME YEIOBEKA.
Baxneiimme BOJHO-AUCIEPCHBIE CHCTEMbl OpraHW3Ma: KpoBb, JUM(a, NMPOTOIIa3Ma KIETOK, MOo4a,
CIIIOHA U JIP., UX XUMHUYECKHH COCTaB M OHostormyeckas posb. [loTpeOHOCTE YenoBeka B BOJIE U ITyTH €€
YZIOBIETBOpEeHNUs. DK30TeHHas Boaa. OOpa3oBaHWE >HIOT€HHOM BOABI B PEAKIHMAX OOMEHa BEILIECTB.
JenonupoBanue Bozbl. OCOOCHHOCTH TPAHCIIOPTa BOJBI Yepe3 KICTOUHbIC MeMOpaHbl. BriieneHne Bobl
u3 opraHu3Ma. buoxuMHueckHe MeXaHM3Mbl peryjsiiud BoAHOro OanmaHca opranusma. JKaxna.
OcmMmoTuyeckast Ipupoia HCTUHHOM JKaXKIbI.

MuHepalbHBIE COSUHEHUS OpraHNu3Ma 4eJI0BeKa, X COAEpIKaHHUe, paclpeielieHHe MeXIy OTACIbHBIMU
TKaHAMH U POJIb B opranu3me. VIoHbI, poJib HOHOB B 00pa30BaHUU KJIETOUHBIX CTPYKTYP U MOJICPKAHUN
MPOCTPAaHCTBEHHOW KOH(UIYpaluu MoJeKya OuonosnmepoB. VoHHas peryisinus (epMEHTaTHBHOM
aKTHBHOCTH. YYacTHe HOHOB B 0Opa30BaHMM MEMOPAaHHOTO IOTEHIHANa, PETYJISIHH OCMOTHYECKOTO
JIaBJICHUS M aKTUBHOM PEaKIMK KUIKOCTHBIX CPeJl OpraHu3Ma.

[ToTpeOHOCTs OpraHm3Ma 4eNOBEKa B Pa3IMYHBIX MHHEPAIbHBIX COCIMHEHHMSX U e H3MEHEHHE B
3aBUCHMOCTH OT BHEIIHWX YCIOBHH M (YHKIMOHAILHOTO cocTossHHUA. OCOOEHHOCTH TpaHCIOpTa
MHUHEPAIbHBIX COCIMHEHUH W HWOHOB. BplnelieHHe MUHEpaJbHBIX COEAWHEHWH C IOTOM M MOYOI.
Broxumuueckre MexaHU3Mbl PEryJISILUA MUHEPAILHOTO 0OMeHa. ['opMOHBI.

3ansimue cemunapcrkoeo muna (npakmuyeckoe sausimue) 2. OoMeH mununoB u 0enakoB. Kiaccudukarms.
JKerne3bl BHyTpeHHEH CeKperiu. Pojib pa3inyHbIX TOPMOHOB B PETYJISIHH OMOJIOTHIECKUX MTPOIECCOB.
HapyieHust rOpMOHAIBHON PErYIISAIUN U UX TOCICACTBUSA.

Camocmosmenvras paboma. I101TOTOBUTh OTBETHI HAa BOIMPOCHI:

1. Kakne XxmMH4ecKue MpEBPaIleHNs] COBEPIIAIOTCA C )KUPAMH M JUIOHWIAMH TIPH UX MHUIIEBapeHHH?
Kakwue npu 3ToM 00pa3yroTcst IPOMEXXYTOUHBIE M KOHEUHBIE IPOIYKTHI MUIIIEBAPESHUS?

2. Kakyro pomp urparoT >KeTdHBIE KHCJIOTHI B TpOIlecce MHUINEBAPEHHS JIMMHIOB W BCACHIBAHUSA
NPOJXYKTOB WX nuiieBapeHns? KakoBbl OMOXMMHUYECKHE MEXAaHU3MBI 3TOTrO BIHMSHUS IKETUHBIX
KHCIOT?

3. Kak u rje npoucxXouT CHHTE3 CeNU(pUIECKUX JIUIHUAO0B U3 NPOIYKTOB IHIIEBApEHUs?

Kak ocymecTsisercst TpaHCHOPT U ASHOHUPOBaHUE JIMITUAOB B OpraHuzMe?

5. Kakne xumudeckue mpeBpanieHus MPOUCXOAAT Mpu Modunm3anuu aunuaos? Kak ocymectisercs
perysius 3Toro npouecca?

Kakne xumMugeckre npeBparieHus MPOUCXOIAT IPH OeTa-OKUCICHUH )KUPHBIX KUCIIOT?

7. KaxoBa sHeprermueckas 3¢dexkTuBHOCTs OeTa-OKMCIIEHHUS JKHUPHBIX KHUCIOT (HAa IpuMepe Io0on
KUPHON KUCTIOTHI)?

8. Kakme xmmmdeckue mpeBpamieHHs MPOUCXOMAT C TIHIEPUHOM, OOpa3yIoIMMCS B IIpoIecce
MOOWMITU3aIIAN YKHPOB?

9. B uem 3akirouaroTCsl OTIMYMS B NPEBPAILEHUSIX XUPOB, HAXOISAIIUXCS BHYTPU KIETOK MBI U
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JPYrUX OpPraHoOB U TKaHEH, U )KUPOB, COJEPIKAIIMXCS B OPraHU3MEHHBIX KMPOBBIX JIETO (MOAKOXKHOM
JKUPOBOH TKaHW, CaTbHUKAX, OpbDKeHKkax u np.)?

10. KakoB XMMH3M cHHTE3a KETOHOBBIX Tel? B KakuX yCIOBHSX NPOHCXOAWT YCHJICHHE CHHTE3a
KETOHOBBIX TEN?

11. KakoBsl najpHEHIIAE IPEBPAIICHNS KETOHOBBIX TET?

12. KakoBrsI 0cOOCHHOCTH OOMEHA XOJIeCTeprHa?

13. Kakne XuMudeckue NpeBpamieHus] MPOUCXOAAT ¢ OelkaMu B Ipolecce nx mnumesapeHus? Kakne
(epMEHTHI 00ECIIeUNBAIOT ATH MPEBPALIECHHS U KAKOBBI YCIIOBHS UX JICHCTBHA?

14. KakoBbl OMOXMMUYECKHE MEXaHH3MBbI 3alUThl CTPYKTYPHBIX OCJIKOB MUILEBAPUTEILHON CHCTEMBI OT
camornepeBapuBaHus?

15. Uro moHuMaercs mox MeradonuueckuM (oHIOM aMUHOKHCIOT? Kak OH (opMHpyeTcss U KaKOBBI
IIYTH €ro UCTIOIb30BaAHMS?

16. KakoBbl OCHOBHBIE 3Tambl OMOcHMHTe3a OenkoB B kieTkax? Kakuwe Xumudeckue mpeBpaiieHus
TIPOUCXOIAT Ha KaXKIOM dTare OnocuHTesa?

17. KakoBBI MEXaHU3MEBI PETYISAINH CHHTE3a OETKOB?

18. Kak mpomcxoasaT mpeBpamieHns ¥ paciaj aMHHOKHCIOT B OpraHn3Me (peakiiy Ie3aMHUHNPOBAHUS,
JeKapOOKCHIIMPOBAHMS, TepeaMUHUpOBaHKs). KakoBa poib ATHX MpeBpameHuid B oOecnedeHHH
KHU3HEIESTENBHOCTH OpTraHu3Ma?

19. Kak ocymiecTBisieTcsi BpeMEHHOE M MOCTOSIHHOE CBSA3BIBAHHE aMMHaKa, oOpasyromerocs IpH
AC3aMUHUPOBAHNUU amuHokucaor? Kak MpOUCXOAUT CUHTE3 MOYCBHUHBI U3 aMMHAaKa B IMCUYCHU U €TI0
yCTpaHEHUE U3 OpraHu3Ma’?

20. Kakne koHeuHbIe MPOAYKTHI 0OMeHa 00pa3yloTcs MPU paciajie a30TUCTBIX OCHOBAaHHM, BXOJASIINX B
COCTaB MOHOHYKJICOTUIOB Y HYKJICUHOBBLIX KHCIIOT?
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Tema Obmen 600bl u MunepaibHblx eewecms. 1 opmonvi

Camocmosmenvras paboma. I1oATOTOBUTH OTBETHI Ha BOIIPOCHI:

1. KakoBo copepxaHue BOJbl B OpPraHuU3ME W €€ paclpeleiieHHe MEXAYy Pa3IuYHbIMU TKAHAMHU U

opraramu? Uto moHUMaeTcs oA cBOOOTHON, CBSI3aHHON W IMMOOWIIBHOM BOIO¥?

2. KakoBa posnb BoJbl B opranuzme?

3. KakoB XWUMHYECKHI COCTaB W OHWONOTHYECKas pOJbh BaXHCHIINX BBOIHO-TUCIICPCHBIX CHUCTEM

OpraHn3Ma: KpOBH, TUM(EI, KJICTOYHON MPOTOILIA3MBI, MOYH, CITFOHBI?

Kakwne ¢akTopsl BIUSIOT Ha TOTPEOHOCTh OpraHN3Ma YeIOBEeKa B Bojie?

KakoBBI OMOXHMHUYECKHE MEXAaHU3MBI PETYIISIIH BOIHOTO OajaHca opraHm3ma?

6. KakoBo conep)kaHne MUHEPATbHBIX BEUIECTB B OPTaHU3ME U UX paclpeelieHue MEXy pa3InIHbIMU
TKaHsIMH 1 opraHamMu? UTo MOHUMAETCs MOJ] MaKpO-, MUKPO- M YJIbTPAMHUKPOIIEeMEHTaMu ?

7. KakoBa poiib B OpraHm3Me 4ejOBeKa Pa3InYHbIX MUHEPaIbHBIX COSAMHEHUN U 00pa3yroIIuXcs Ipu
HUX TUCCOLHMAIINHA HOHOB?

8. Kakwue (haxTopsl BIUAIOT Ha MOTPEOHOCTh OPraHMW3Ma YeIOBEKa B MUHEPATBHBIX COSTUHCHUSIX?

KakoBbI OMOXUMHUYECKHE MEXAHU3MBI PETYJIIIIE 00MEHAa MUHEPAIbHBIX COCTUHCHU?

v

Pa3nen OcHOBBI OMOXMMHUM CIIOPTA

3.1

Tema Buoxumus mbiuteuno2o COKpaujerust

3anamue cemunapckozo muna (npakmuyecxoe 3anamue) 3. IlocienoBaTeIbHOCTh XUMHUECKUX PEAKIHH
MBIIIEYHOT'O COKpanieHus. Poib alleTHIIXONnHa, HOHOB KaJbLUs M MOJYJISTOPHBIX OENKOB B Ipolecce
MBIIIEYHOT0 coKpamieHus. ATd-a3Has akTHBHOCTh MHO3UHA U €€ POJIb B COKPATUTEIHLHOM JIESITENEHOCTH
MBI, B3aumojelcTBue akTMHA M MHO3MHA B MPOLECCE COKpAIIeHHWsA. XUMHUYECKHE pEeakuuH Ipu
paccnabnernu Meim. Poxp AT® B aByxdasHoOW MbImeyHOW nesTenbHOCTH. OTHOCHTENBHOE
MOCTOSTHCTBO KOHIEHTpauun AT® — HeoOXxommmoe yclIoBHE COKPAaTHTEIbHOW AESTEIBHOCTH MBbIIII.
ITonsarue 06 a’poOHBIX U aHA3POOHBIX MyTAX pecunTe3a AT® npu MermeuHoi padore. KonndyecTBeHHBIE
XapaKTepUCTUKH OMO3HEPTreTHYECKHX IPOLECCOB: MOIIHOCTh, €MKOCTh, CKOPOCTh pa3BepThIBAHUA,
spdexruBHocTs. Pecunres AT® B kpeaTHHPOCHOKMHAZHOW peakK, KHHETHYECKUE XapaKTEePUCTHKH U
MEXaHHM3MBl PEryJsIMM CKOPOCTM JTOW peakuud B Ipollecce MbIeyHoil paboTel. Ponb
KpeaTnH(POCHOKMHAZHON peakIMi B SHEPreTHYECKOM OO0ECIeUueHNH MBIIIeYHOW paboTel. PecumnTes
kpeatnHpochaTa. Yaactue kpeatuHochaTa B 00eCTIedeHNN BHYTPUKIETOYHOTO TPAHCTIOPTA SHEPTHH.
Pecuntes AT® B mponecce ramkosm3a. Kunerndyeckne XapakTepHCTHKH M OCOOEGHHOCTH DEryJISiLUN
IIMKONM3a 1pu pabore. Ponmb mmkonw3a B JHEPreTHYECKOM OOECHEYEHHWH MBIMIEYHOW paboTHI.
MorouHast KHCI0Ta, 0COOEHHOCTH €€ BIMSHMS Ha OOMEHHbIE mporeccsl npu padore. Ilytn ycrpanenus
MOJIOYHOH KHCJIOTHI NpH paboTe B mepuoa BoccraHoBiieHHs. Ponp B pecuntese AT® mporeccos
aHa’pOOHOr0 00pa3oBaHMs SHTAPHOM KHCIOTHL M albTEPHATHBHBIX IIyTeH pacnaja yrJIeBOJOB:
riaunepodocdaTHoro myHTa 1 00pa3oBaHMs ajJaHWHA. MHOKMHAa3HAasl peakuus, ee pojib B NOAJIEP)KaHUN
MOCTOSTHCTBA KOHIEHTpanuu AT® u perymsinun akTHBHOCTH (EPMEHTOB SHEPTEeTHYECKOI0 OOMEHa.
Pecunrez AT® B mpomecce okuciutensHOro ¢ochopmwmpoBanus. KnaeTnueckue xapakTepUCTHKH U
MEXaHU3MBl PETYJSIMH CKOPOCTH JITOH peakimuu mpu padore. DPaxTOpbl, BIUSAIOIINE HAa CTEIECHb
COTPSDKEHUS OKHUCIIEHUS ¢ PochHOpHINpOBAHUEM TIPH paboTe.
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Camocmosmenvras paboma. I1onrOTOBUTH OTBETHI Ha BOIPOCHI:

1. KakoBo cojiepkaHue BOJIbI, OSIIKOB, JIMITHIOB © MUHEPAIBHBIX COCTUHEHUI B MBIIIIEYHOW TKaHU?

2. Kaxme Makpo3prudeckrue COSIUHEHUS COAEPKATCSA B MBIIICYHON TKaHW, KAKOBAa X KOHIICHTPAIS U
JIoKanmu3anus?

3. KaxoBbI conepixaHne, CBOWCTBA, CTPYKTYpHAsl OPTaHU3aIUA U POJIh BAKHEHIINX OCIKOB MBIIICYHOM
TKaHH: MHO3WHA, aKTHHA, TPOIIOHHWHA, TPONOMHO3WMHA, OENKOB CapKOIUIa3MBI, OEIKOB CTPOMBL,
OemkoB saep?

4. KakoBO MOJEKYISIpPHOE CTPOCHHE COKPATUTENIBHBIX 3JEMEHTOB MBIIIEYHOIO BOJIOKHA —
MHOGHOpHILT?

5. Kakune xuMuueckue peakiuu 00ecednBaoT MBIIIEYHOE COKpalieHue?

6. Kakne xuMuuecKkue npeBparieHus IPOUCXOAsT MIPU pacciIaOICHUH MBI ?

7. Kakoa posnis AT® B n1Byx]a3Hoi MBIILIEYHOH NeITEILHOCTH?

8. Kaxue n3MeHeHHs NpOUCXOIAT B 0OMEHE BEIECTB NP MBIIICUHON A€ATEIBHOCTH?

9. Kaxosa ckopocts pacxomoBarna AT® npu HanpsOKEHHOMN MBIIEYHONH padoTe?

32

Tema buosnepeemura moiuteunotl dessmenbHOCHU

Camocmosmenvuas paboma. I1oATOTOBUTH OTBETH! Ha BOIPOCHL:

1. UYro 0003Ha4YarOT MOHATHA: MOIIHOCTb, €MKOCTb, CKOPOCTh pa3BepTHIBAHMA U 3I(PPEKTUBHOCTH
nporeccoB pecunte3za ATO?

2. KaxkoBbl MOIIHOCTb, €MKOCTh M CKOPOCTH Pa3BEPThIBAHMA KpeaTHH()OC(HOKMHA3HON peakuuu u
Kakue OMOXUMHUYecKHe (PaKTOPBI UX OIPENEIITIOT?

3. Kpearuadocharnas peaxuus. Ee pons B 3HEpreTHueCKOM 00€CIIeYeHIH MBIIIEYHOH PaboTHI.

4. KaxoBbl MOIIHOCTb, EMKOCTh M CKOPOCTH pa3BepTHIBAHUS W S(PPEKTUBHOCTH TIIMKOJIHM3a, KaKHe
OroxuMuuecKre (pakTopbl UX ONPENENSIOT?

5. T'mukonus. Ero poss B 3HEPreTHYECKOM 00CCIICUCHUH MBIIICYHON pabOTHI.

6. B uem 3akimrodaeTcs CyIIHOCTh MHOKHMHA3HOM peakIMM M KaKoBa €€ POJIb B JHEPreTHYECKOM
o0ecreyeHnn MBIIIeYHOI paboThI?

7. KaxkoBel MakcHMalbHas MOIIHOCTh, €MKOCTb, CKOPOCTh pa3BepTHIBAHUSI M 3PPEKTUBHOCTH
aspobHoro pecunteza AT® n kakne Onoxummudeckne GpakTopbl UX OMPEAEIAIOT?

8. KakoBa ponp a’poOHOro myté pecmHTe3a AT B 3HepreTHueckoM OOCSCIICUCHHH MBIIICYHOM
paboTeI?

9. JlaTb XapaKTEepHUCTHKy O3HEPreTHYECKOTOo OOecCledeHHsl YIpPaKHCHUH, CHEIU(PHUECKUX UIsd
M30pPaHHOTO BaMH BU/1a (PU3KYIIETYPHO-CIIOPTHBHON /€S TEIHHOCTH.
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Tema Buoxumuueckue uzmenenus 6 opeaHusme npu MbLULEYHOU OesIMeNlbHOCTU upa3fzu1m012 namoaJiocuu.
buoxumuuecrkue mexanuzmol YMOMIIEHUS

3ansimue cemunapckoco muna (npaxmuueckoe sanwsimue) 4. Knaccudukaripst MpIIICYHBIX YIPaKHECHHIH
o OMOXUMHYECKUM KpUTepusiM. OCOOCHHOCTH OMOXMMUYECKUX U3MEHEHHH B KPUTHYECKHX YCIOBHSAX
MBIIIIEYHON JEATENbHOCTH: Ha YPOBHE «IIOpOra aHa’poOHOro oOMeHa», Ha «KPUTHYECKOI» MOIIHOCTH,
Ha «MOIIHOCTH HCTOLICHMA», HAa YPOBHE MaKCHUMAaJbHON aHa’pOOHON MOIIHOCTH, MPU BBIOIHEHUH
YIPa)XHEHUI pa3HbIX 30H OTHOCUTEIbHONW MOIIHOCTH.

Bbuoxummueckue  GakTOpel  yTOMJICHMS TIPU  BBIIOJHEHHH  KPAaTKOBPEMEHHBIX  yNpaKHEHWH
MaKCHMaJIbHOM 1 cyOMaKcHMalbHOW MOIIHOCTH, JUINTEIbHBIX YIPaXKHEHNH YMEPEHHONW MOIIIHOCTH.
OcoOeHHOCTH peryisiniiid  OOMEHHBIX IIPOIIECCOB B IIEPHOJ] BOCCTaHOBIICHMS. buoxmmmdeckoe
000CHOBaHME CpEICTB M METOMOB YCKOPEHHS BOCCTaHOBHTEIBHBIX IPOIECCOB. llcnonb3oBaHue
0COOEHHOCTEW MPOTEKaHHsI BOCCTAHOBUTEIBHBIX MPOIIECCOB IIPH NMOCTPOSHUH CIIOPTUBHOM TPEHUPOBKH.
3aKOHOMEPHOCTH Pa3BUTHS aJlalTAllMOHHBIX OMOXMMUYECKUX H3MEHEHHMI: NPaBHIBHOE COOTHOIICHHE
paboTel W OTHbIXa, MNPHUHIMII CBEPXOTATOIIEHUS, MPHHIMI CHEHU(UIHOCTH, IHMKIMYHOCTh |
00paTUMOCTh aJaNTAllMOHHBIX HM3MEHeHui. buoxuMuueckoe 0OOCHOBaHHE CPEACTB M METOJOB,
YCUIIMBAIONIMX aJaNTallMOHHBIE OMOXMMHYeckne Hu3MeHeHus. IlociemoBaTenbHOCTE OMOXMMHMYECKHX
U3MEHEHUH IpU CHCTEMATUYECKOW TPEHUPOBKE U PACTPEHUPOBKE. bHOXMMHYECKUE M3MEHEHUS B
OpraHu3Me IpU NEPETPEHUPOBKE.

Camocmosmenvras paboma. I10ATOTOBUTH OTBETHI HAa BOIPOCHL:

1. Uro moHMMaeTcs TOA CpPOYHBIMH, OTCTABICHHBIMH, M KyMYIATUBHBIMH OHOXMMHUYECKHMHU
HU3MEHEHUsIMU?

2. Tlouemy xapakTep SHEPreTHYECKOro OOECHEeUCHHUs SIBJISCTCS TJIaBHBIM (PAKTOPOM, ONpPEEIISIONIIM
HAaIpaBJIeHHOCTb U ITyOMHY OMOXMMHYECKUX U3MEHEHH IpH padboTe?

3. Kak cpoyHble OMOXMMHYECKHE HM3MEHEHHS 3aBHCSAT OT OCOOCHHOCTEH BBINOJIHIEMOW MBIIICYHON
paboTBI: MOIIHOCTH M TPOJOJDKUTENBHOCTH YIPAKHEHUs, IPOIOJDKUTENLHOCTH I1ay3 OTIbIXa,
PEKHMa JISSITENEHOCTH MBIIIL, KOJIMYECTBA YYacTBYIOIIMX B pab0Te MBIIII ¥ IPYTHX 0COOEHHOCTEH?

4. Kakne W3MEHEHHs MPOUCXOIAT B pabOTAIONINX MBIIIIAX, KPOBH, APYIHX OpPraHax W TKAaHAX HpHU
(usmueckoit Harpy3ke?

5. KakoBbl 0COOEHHOCTH PEryisiIuy 0OMEHa BEeIIECTB MIPH MBIIIEYHOH paboTe?

6. YTO JEeKUT B OCHOBE KJIACCH(PHUKAINN PU3NIECKUX YIPAKHEHUH 10 OMOXMMHUIECKUM KPUTEPHSIM: 110
30HE OTHOCHTEIHHOH MOIIMHOCTH (MaKCHMalbHas, CyOMakcHMMaibHas, OojibplIas, yMEpeHHas), IO
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MIPEUMYIIECTBEHHON HAPaBJICHHOCTH U JIp.?

7. KakoBbl ocoOeHHOCTH OMOXMMHUYECKHUX HW3MEHEHWH IPH BBHITIOJHEHHH YIPAKHEHWH pa3HBIX 30H
OTHOCHTENBHON MOIIHOCTH, B KPUTHIECKNX YCIOBUSAX MBIIICYHOH IESTENBHOCTH: HA YPOBHE MOPOTa
aHa’pOOHOTO 0OMEHa, KPUTUICCKOH MOIITHOCTH, MAaKCUMAJIbHON aHa’pOoOHOW MOITHOCTH U T.II.7

8. OxapakrepusyiiTe H3MEHEHHUS BOJHO-COJIEBOTO OalaHCa MO BIUSHIEM (QHU3NIECKOI pabOoTEHI.

9. Kakue Onoxummudeckne H3MEHEHHSI MOTYT IPUBECTH K HACTYIUICHHIO YTOMIJICHHSA?

10.B uwem mposiBisiercst criennUIHOCTh OMOXMMUYECKHX M3MEHEHUH, BBI3BIBAIOIINX YTOMIICHHE IIPH
pas3Hoii MblIe4HOH pabore?

11./laiiTe XapakTepUCTUKY OMOXMMHUYECKMX M3MEHEHUH, IPUBOAAIINX K YTOMIICHHIO, TIPH CHIOPTHBHOW
JeATEILHOCTH.

12.KakoBa HampaBlIeHHOCTh OHOXMMHYECKMX MPEBpALICHUH B TMEPHOJA BOCCTAHOBIICHHS IOCIE
MBIIICYHOU paboOTHI?

13.KakoBa mocieqoBaTeNbHOCT W HPUMEPHBIE CPOKH BOCCTAHOBJICHUSI pa3lIMUHBIX BEIIECTB,
pacmaBOmmxcs npu padore?

34

Tema buoxumuueckue 3AKOHOMEPHOCmMU 60CCMAHRO6IEHUA HAPDYULEHHbIX gbyHKum? Buoxumuueckue
3aKOHOMepHOoCcmu adanmauuu K MblUleuHoul pa6ome u npu namoaocuu. Buoxumuuecxue ocnoswl
08U2AMEIbHBIX KAYeCmE Cnopmcmena

Camocmosmenvuas pa6oma. IloaroToBuTH OTBETHI HA BOIIPOCHI:

1. ®a3bpl BoccTaHOBIECHUS (TEKyIast, CPOYHAS, OTCTABICHHAs).

2. Kak m B Kakue CpPOKH INPOHCXOAWT YCTPAaHEHHE KOHEYHBIX WM IPOMEKYTOYHBIX MPOAYKTOB
oOMeHa mocie padoThI?

3. Uro Ha3bIBaeTCs KHCIOPOAHBIM JoiroM? Kakue OHMOXMMHUYECKHE MpEBpalICHHs JekaT Ha
OCHOBE €ro 00pa30BaHMS U «OILIATHI»?

4. [aiite OnoxuMuueckoe 000CHOBaHHE (PAKTOPOB, YCKOPSIOIINX BOCCTAHOBUTEIBHBIE ITPOLIECCHI.
5. Uro Takoe cynepkommecaiusi? KakoBbl IpUYUHBI U yCIOBUS €€ BOZHUKHOBEHUS?

6. OxapakTepusyiiTe cpeicTBa U METOABI, KOTOPbIE MOTYT OBITh HCIIOJIB30BaHbI Ul YCKOPEHHS

BOCCTAHOBJICHHUSI TIOCJIC BBHIMOJHEHUS YNPaXXHEHWH, CHEHU(PHIECKUX I8 H30pPaHHOTO BaMH
(DU3KYITBTYpPHO-CIIOPTUBHOM AEATEIHHOCTH U JaliTe UM 000CHOBaHHE.

7. B uyem 3akmrouarorcsi KyMyNATHBHBIE OHOXMMHYECKHE W3MCHEHHS, TNPOUCXOAAIINE IO]
BIIMSTHAEM CHCTEMAaTHUECKOW MBIIIeyHON TpeHupoBku? [Touemy OHM HOCAT cnenuuIeckuil Xxapakrep?
8. Uro sBIAETCA HETOCPEACTBEHHOW MPUYMHON BO3HHKHOBEHUS KYMYJISTUBHBIX OMOXMMHYECKHX
U3MEHEHUN?

9. KakoBa HM3MEHUMBOCTh KyMYJSITUBHBIX OHOXHMHYECKMX HW3MEHEHHH Uil IpeACTaBHUTEINCH
Pa3IUYHbBIX BUJOB (DU3KYJIBTYPHO-CIIOPTUBHON JESTEIBHOCTH?

10. Kakue TpeboBaHMs K MOCTPOCHUIO TPEHUPOBKH M MOYEMY 00eCrednBaroT 00jee BhIpaKEHHBIE
KyMYJISATHBHBIE OMOXUMHUYECKUE N3MEHEHHS?

11. Kakue nonosnHuTenbHbIE (HE CBS3aHHBIE C MBIIIEYHOH paboToil) (akTOpbl MOTYT YCHIIUTBH
aJlanTallMOHHbIE (KyMYyJIATUBHBIC) OMOXUMHUUECKHE U3MEHEHHS U TIoueMy ?

12. [Haiite onpeneneHyne NOHITHIO CIIOPTUBHAS TPEHUPOBKA.

13. KakoBa  mocnenoBaTelbHOCT — KyMYJSTHBHBIX —~ OMOXMMHYECKMX  M3MEHEHHH  TIpH
CHCTEeMaTHYECKOW TPEHUPOBKE U PACTPEHUPOBKE M KaKOBBI IPUUUHBI 3TOTO SBICHHS?

14. Kakue nzmeHneHust npoucxoasarT B OpraHu3Me Ipu NepeTpeHUupoBKe?

15. Jlate XapakTepHCTHKY KyMYJSTHBHBIX OHMOXMMHUYECKHX HW3MEHEHMH, INPOMCXOMASAIINX 0]

BJIIMSTHUEM TPEHHPOBKU B N30paHHOM BaMu BHJE (DU3KYJIbTYPHO-CIIOPTUBHOM JIESTEILHOCTH.

1.

6 YueOHO-MeTOAUYECKOE M HH(POPMALTMOHHOE o00ecTieueHne TUCIIUIINHBI
6.1 PexoMenayemasn qutepatypa

6.1.1 Ods13aTeIbHAs TUTEpPaTypa

IIpockypuna U.K. buoxumus: yuebuuk-M.: Akagemus, 2014. — 20 3k3.

2. Muxaitnos C.C. CnoptuBHas OMOXHMUs: YUeOHUK JIJIsl BYy30B M KOJUIE/DKEH (QU3MUECKON KyJIbTYpHI. -
ma. 4-e crepeorunHoe — M.: Coserckuii cmopt, 2007. — 260 c.; w3a. 5-¢ momosiHeHHOE — M.:
Cogetckuii criopt, 2009. — 348 c.; uza. 5-e nononHeHHoe — M.: CoBerckuii criopT, 2010. — 33 k3.

3. Muxaiino, C. C. buoxumus JBUTATEIHLHON NEATETHLHOCTH : YYEOHWK IS BY30B M KOJIICIKEH
¢usnueckoir kyipTypsl / C. C. MuxainoB. — 9-e¢ m3n. — Mocksa : Yenosek, 2023. — 304 c.
https://www.iprbookshop.ru/132165.html.

6.1.2 JlononHMTEIbHAA JINTEPATYPA

4. Kynunenkos, O. C. buoxumus B npaktuke criopta / O. C. Kynunenkos, U. A. Jlanmma. — 3-e m3n. —
Mockgsa : U3gatensctBo «Crniopt», 2022. — 228 c. https://www.iprbookshop.ru/123410.htm.
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5. Ilpockypuna M.K. buoxumus: YdeOHOE TTOCOOME IS CTYJACHTOB BBICIIMX YUCOHBIX 3aBelCHUU. - M.:

BJIAJJOC-ITPECC, 2004 — 236 c. — 12 3k3.
6. UepemucunoB, B.H. buoxumus: y4e0. moco0. — M.: ®usnueckas kynbrypa, 2009 rpud. — 3 3k3.

6.2 Ilepeuensb pecypcoB HHPOPMALMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOT Ui

6.2.1 IlepedeHb JUIEH3UOHHOTO M CBOOOHO PACTIPOCTPAHSIEMOr0 MPOrpaMMHOIO o0ecTevYeHust

Ne

. Haumenosanue npoepammnozo npooykma
Jluyensuonnoe npozpammuoe obecneyenue

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 I'apanT

6. MOODL

Cs0600H0 pacnpocmpaHsemoe npocpamMmuoe obecneyerue

7. Sunexc bpaysep

8. Kinovea

9. STDUViewer
10. MAX

11. | VLC

12. | PDF 24

6.2.2 CoBpeMeHnHbIe TPodecCHOHANIBHBIE 0a3bI JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBbI

Dnexmponno-6ubIuoOmeuHble cucmembl Cculika Ha pecypc
1. . DaekTponHo-OubNMMoTeuHass cucreMa MarcSQL (Dmnekrponnas - http://bibleo.chgafkis.ru/marcweb2/Default.asp
6ubnuorexa YI' ADOKuC)
2. DnexTpoHHO-OMONMMoTeuHas cucrtema [IPRbooks https://www.iprbookshop.ru/?&a

bubnnoreka MeXAyHapOIHOW CIIOPTHBHOW HH(OpMaLMU

. http://bmsi.ru/
[snexTpoHHBIH pecypc]

7 MaTepuainbHO-TeXHUYeCKOe o0ecnedeHne TUCUMIINHBI

Yyebnvle ayoumopuu ona
npoeedenUs YueOHbIX 3aHAMULL U
nomewenus 0Jis
camocmoamenvrou pabomsl

Obopyoosarue u mexHuuecKue cpeocmea ooyyeHus

aynuropus Ne 4
yueOHast ay JUTOPHS JUIS
MIPOBEACHUS YUeOHBIX 3aHATHH

IpernoaBaTess, CTyJ IPernoiaBaTens;
r. YaitkoBCcKUi,

v, Jennna, 1.67. HOYTOYK, KOJIOHKH.

1. Crnenmanu3upoBaHHas ayJuTOpHas MeOenb:  CTONBI,  CTYJIbS,
ayJAMTOPHAs, CTOJ JUIsl JIMI] C HapyHmIeHusiMU oropHoro ammapara (OJJA)), cron

JIOCKa

2. Texumueckue cpenctBa oOOyUEHHUs: WHTEPAKTHBHas JOCKa, MPOEKTOP,

aymuropus Ne 321
yueOHast ayAuTOpus JUist

MIPOBEJIEHUST YUEOHBIX 3aHITHIA
ayTUTOpHAs ), CTOJI IPEMoJaBaTeIs, CTYI MPernoIaBaTes;

y . 2. TexHWYecKHe CPECTBA 0OYUEHUS: SKPaH, IPOEKTOP, HOYTOYK.
r. YalikoBCKHi, pen y paH, 1p p, HOYTOY

yi. Jlenuna, 1.67.

1. CneumanusupoBaHHas MeOenb: Mebenb ayauTopHast (CTONBI, CTYJbs, JOCKa

aynuropust Ne 207
MOMEIIEHUE JUIs 1. CnenuanusupoBaHHass MeOesb: MeOenb ayJuTOpHas (CTONbI, CTYJbS, JOCKa
CaMOCTOSITENILHOM paboTHI ayJIUTOpHAs), CTOJI IpenogaBaTens, CTy IpenoaBaTens;
oOydJaromuxcs 2. TexHuueckue cpencTBa 00yUEHHs: KOMIIBIOTEPHAs! TEXHUKA C BO3MOXHOCTBIO
MoAKIIoueHNsT K cetn «VHTepHeT» M obecredueHHEeM JOCTyIa B 3JIEKTPOHHYIO
r. YallKoBCKUI, MHPOPMAIIMOHHO-00Pa30BaATENBHYIO Cpeay AKaIeMuu.

yn. JleanHna, 1.67.
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