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1 Heawp u 321241 0CBOECHHUS JUCHUILUIHHBI
1.1 Hean AUCHMILIHHBI

Llenpio OCBOCHUS JUCIUILIMHBI ABISACTCS (DOPMUPOBAHUE y OaKaJaBpOB COBPEMEHHBIX HAYYHBIX
3HaHUW B OOJIACTH XUMHUYECKUX OCHOB IPOIIECCOB JKU3HEACITCILHOCTH, 03HAKOMIICHHE C 0COOEHHOCTSAMU
MPOTEKaHUSI OMOXUMHUYECKHX MPOIIECCOB BO BpeMs 3aHATHH (PU3NYECKUMH YNPAKHEHUSMH U CIIOPTOM, B
MIEPHUO] BOCCTAHOBJICHHUS TIOCIIE MBIIIEYHON paOOTHI.

1.2 3agauyn THCHUTLINHEBI

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

— U3YYUTh OCHOBHBIE MyTH OOMEHA BEIIECTB B JKMUBBIX OpPraHU3MaXx, PEryJui0o OMOXUMHYECKHX
IIPOLIECCOB HA MOJIEKYJISIPHOM U KJIETOYHOM YPOBHE OpPraHM3aLUU KMBOW MaTEepUH;

—  V3YYHTh OHMOXMMHYECKHE MEXaHHM3Mbl OOCCIICUYEHHS MBIIICYHOW NesATeTbHOCTH W WX POJIb B
o0ecrie4eHn TPEHUPOBKH U 3aHITUH aJaliTUBHON (U3HYECKON KyIbTYpOH.

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

JuctumirHa « BHOXMMES YeI0BEKa» OTHOCUTCS K 00s3aTeNIbHOM YacTH 0J10Ka «JIMCIMILINHE.

HpI/I HaaIn4yumn O6y‘IaIOHlI/IXCSI U3 4Yucjia Jui C OrpaHM4YCHHBIMHM BO3MOXHOCTAMH 300POBbA,
KOTOPBIM HEOOXOAMM OCOOBIA TOPSAOK OCBOCHHUS AWCHUIUIMHBI (MOAYISA), TO WX IKEIAHUIO
paspabaTeIBaeTCs aJaNTHPOBaHHAS K OrPAaHMYCHMSM HX 3H0POBBS pabodas MporpamMma JUCLUIUIMHBI
(Moyns).

IIponecc wu3ydyenuss aucuuIIMHBl «bHoOXMMuUsT uenoBeka» HampasieH Ha (GOPMHPOBAHHE
cinenyromux kKommereHimid B coorBercTBHH ¢ DPI'OC BO u ocHOBHO#H mpodecCHOHANBHOM
00pa3oBaTeIbHON POTrPaMMON:

(DOpMI/IpyeMaSI KOMIICTCHI WA I/IHZ[I/IKaTOpBI JOCTHIKCHUSA KOMIICTCHIIUMN

OIIK-4 Crocoben  ocymectBisiTh  KoHTposib ¢ - OIIK-4.2 YMmeer aHanu3upoBaTh pe3ysibTaThl H3MEPEHH
UCIIONIb30BAHMEM  METO/IOB M3MEpPEHHsT M OLEHKH = (DYHKIMOHAJIbHOTO  COCTOSIHMS — OpraHM3Ma JIMIl  C
(usryeckoro pasBuTHSL, (YHKIMOHAIBHOW | OTKJIOHEHHUSMH B COCTOSIHUH 3]IOPOBBSL.
MOATOTOBJIEHHOCTH, NICUXHUYECKOT0 COCTOSTHHS
3aHAMAIOIIUXCS, C YYETOM HO30JOTHYECKUX (opm
3a00JIeBaHU1 3aHUMAIOILHXCSI.

OIIK-13 Cnocoben mmanupoBath coaepxkanue 3anatuii | OIIK-13.1 3naer Mopdonormdeckne OCOOCHHOCTH
C Y4eTOM TMOJIOKEHUH TeoprH (DU3UUECKON KYJIBTYpPbI, | 3aHHUMAIOIIUXCS (U3MYECKOH KYJIbTYpOil pasiu4HOro
(hU3MOIIOTHYECKOI XapaKTEePUCTUKN HAarpy3KH, aHATOMO- | 10Jla M BO3pacTa, KPUTEPHU OLEHKH (PU3MYECKOro
MOP(QOJIOTHYECKUX M TICUXOJOTMYECKUX OCOOEHHOCTEH | pa3BHUTHSL.

3aHMMAIOIIMXCA  pa3IMYHOTO [ojla M BO3pacTa,
HO30JI0THYEeCKUX (opM 3a001eBaHMIA 3aHUMAOTIIAXCSI.




3 O0beM AUCHUILUITHHBI M BUABI Y4eOHOH padoThI

3.1 O6beM AMCHUTJIMHBI U BUIbI Y4e0HOi pa6oThl (0uHasi popMa oGyueHus)

Tpyodoemrocmo 6 uacax

No Buowt yuebnoii pabomoi 3 conecmp Boooo
1. KonrakTHas pabora 42 42
11 3aHATHS JIEKIIMOHHOTO TUTIA 16 16
1.2 3aHATHS CEMHHAPCKOTO THMA (CeMUHAphl, MPaKTHYCCKHE 3aHATHUS,
NPaKTHKYMBI, JJabopaTopHble paboThl, KOJUIOKBUYMBI M Jp.) / B T.4. B 26/0 26/0
(hopMe IPaKTUIECKOH MOJTOTOBKH
2. CaMOCTOS[TeJ'[LHVaH pabora / B TOM dHCIe TOATOTOBKAa K 66/0 66/0
MPOMEXXYTOYHOH aTTecTaluu
3. [IpomexyTouHas aTTecTalys — 3a4eT C OLEHKON + +
4. Bcero Tpyn0eMKOCTb AUCIUIUIMHEL: 8 AKA0EeMUHECKUX Yacax 108 108
6 3aUemHbIX eOUHUYAX 3 3
3.2 O0beM AUCHMIIIMHBI M BBl y4eOHOI padoThl (3a04Has popMa 00yueHus )
No Buowt yuebnoii pabomut Tpydoemrocms 6 uacax
3 cemecmp Bcezo
1. KonTtaxrras paboTa 10 10
1.1 3aHATHSA JEKIIHOHHOTO THIIA 2 2
1.2 3aHATHA CEMHHAPCKOTrO THHA (CeMHUHAphl, NPaKTHYCCKHE 3aHATHS,
MPaKTUKyMBI, JTabopaTopHbIe pabOTHI, KOJUIOKBUYMHE U Jp.) / B T.4. B 8/0 8/0
(hopMe NpaKTHYECKON MOATOTOBKH
2. CaMOCTO?[TeJ'ILHflS[ pabora / B TOM 4UHCIE IIOATOTOBKA K 98/4 98/4
NPOMEXYTOYHOU aTTECTalUuH
3. [IpoMesxyToUuHas aTTecTanus — 3a4eT C OLCHKON + +
4, Bcero TpyoeMKOCTh AUCITUTLTHHEL: 8 aKa0eMuyecKux yacax 108 108
6 3AUEeMHbBIX eOUHUYAX 3 3

4 MoHA OLEHOYHBIX CPEACTB

@DOH/| OLIEHOYHBIX CPEJICTB TS TEKYIIETO KOHTPOJIA U MPOBEIEHUS TIPOMEKYTOYHOM aTTecTalun
oOyuaromuxcs opopmiieH kak [Ipunoxenue Nel k paboueit mporpaMme TUCHUIUIMHBL.

5 CTpykTypa U cogepsKaHue JUCIUIITHHBI

5.1 MoayabHblii TeMATHYECKUI MJIaH

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

Buowt yuebnoii pabomei

u mpyooemKocns
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1 Paszgen Crarudyeckasi OMOXUMHSA 6 10 0 42 58
Crpoenne atoma (COCTaBHBIC YacTH, 3apsiji COCTaBHBIX Yacteil). Smpo
1.1 aroma (cocrtaB, Macca, 3apsa). PactBopsl. OCHOBBI OpraHm4eckou | 2 2 0 16 20
XUMHUHU
OCHOBBI OpraHMYeCKOM XuUMHMHM. XHUMHUECKHMH COCTaB OpraHu3Ma
1.2 p p 0 2 0 18 20
YyeJI0BEKa




13 OOmye 3aKOHOMEPHOCTH OOMEHa BEIIECTB B OpraHM3Me YesloBeKa. 5 5 0 4 8
buosnepreruka
1.4  Buoxaramm3 2 2 0 4 8
1.5 BuramunH 0 2 0 0 2
2 Pazgen JlnnamMmudeckast OHOXMMHUSE 4 6 0 12 22
2.1 | OOMeH yriieBoI0B 2 2 0 6 10
2.2  OOMEH NTUIHNIOB U OEIIKOB 2 2 0 6 10
2.3  OOMeH BOJIBI 1 MHUHEPAJIBHBIX BEMIECTB. | OpMOHEI 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 ACATEIHHOCTH 2 2 0 4 8
Buoxummueckue  W3MEHEHHS B OpraHW3ME IIPH  MBIIICYHOH
3.3 | IeATeNBHOCTH W PA3IMYHON IMATONOTHH. BHOXMMHYEcKHe MEXaHH3MEBI ; 2 2 0 6 10
YTOMJICHUS
Buoxummueckne 3aKOHOMEPHOCTH BOCCTAHOBJICHHS HapymIeHHBIX . O 4 0 0 4
34 ¢yHKunii. bBroxummdeckue 3aKOHOMEPHOCTH aIaNTaldd K MBIIIETHON
paboTe W TpH MATOJOTHH. DBHOXMMHYECKHE OCHOBBI JIBUTATEIBHBIX
Ka4yecTB CHOPTCMEHA
Uroro:: 16 | 26 0 66 108
5.1.2 MonyabHbIii TeMaTH4YeCKHii NJ1aH (3a04HasA ¢opMa 00yUeHHs)
Buowt yuebnoi pabomoi
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1 Pa3gen CraTtuyeckasi OMOXUMMSA 0 2 0 36 | 38
Crtpoenue aroma (COCTaBHBIE YacTH, 3apsJ] COCTaBHBIX dacTel). Sapo
1.1 aroma (cocraB, macca, 3apsa). PactBopsl. OCHOBBI opraHudeckoin . 0 0 0 6 6
XAMHAA
12 OCHOBBI OpPraHMYECKOW XUMHH. XHUMHUYECKHII COCTaB OpraHu3Ma 0 0 0 6 6
4eJIoBeKa
13 OOuiye 3aKOHOMEPHOCTH OOMEHa BEIECTB B OpraHU3ME YeJIOBEKa. 0 1 0 9 10
buosnepreruka
14 | Buokaranus 0 1 0 9 10
1.5 | Buramunsl 0 0 0 6 6
2 Paznen JlnnamMmuueckast OHOXMMUSE 2 2 0 20 | 24
2.1  OOMeH yrieBoaoB 1 1 0 10 12
2.2  OOMeH IUIuI0B U OEIIKOB 1 1 0 4 6
2.3 OOMeH BOJIbI M MHHEPAJILHBIX BelecTB. [ OpMOHbI 0 0 0 6 6
3 Pa3znen OcHOBbI OMOXHMMHHU CIIOPTA 0 4 0 42 46
3.1  bHOXMMWUSI MBIIIEYHOT'O COKPAIECHHS 0 2 0 12 14
3.2  buosHepreTHkKa MbILICYHON AEATEIBHOCTH 0 0 0 10 10
Buoxumnueckue N3MCHCHUA B OpraHmsme npu MBIIIEYHOM
3.3  JeATenbHOCTH W pa3iu4yHOil marosiorud. buoxumuueckue mexaHmsmbl O 2 0 10 12
YTOMJICHUS
Buoxumnueckue 3aKOHOMEPHOCTHU BOCCTAaHOBJICHHUA HapyHICHHBIX
34 ¢yHKIMHA. BroxuMudeckue 3aKOHOMEPHOCTH aJalTallii K MBILICYHOH 0 0 0 10 10
pabore M mpu NarojJorud. buoXMMHYecKHe OCHOBBI JBHIATENBHBIX
Ka4yecTB CHOPTCMEHa
Uroro:| 2 8 0 98 | 108




OCOOCHHOCTH TIPOBEJICHUS 3aHSATHH, TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH W MPOMEXKYTOUYHOM
aTTeCTalluy IS MHBAJIMIOB U JIHII C OTPAaHHYEHHBIMU BO3MOXXHOCTSIMHU 37I0POBbsI OTpaxkeHbI B [lomoskeHun
00 opraHuzanuu 00pa30BaTEIILHOTO MPOLEcca IS MHBAIHU/OB U JIMI] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSMU

3I0POBBSL.

5.2 Copep:xanue pa3iesioB U TeM Y4eOHO# TUCHHMILTHHBI

5.2.1 Copep:xanue pa3aejioB U TeM y4eOHOH AUCHUNITUHEI (04Hasi popMa 00yueHuUs1)

MNe
pasoeina,
membl

Cooeporcanue

1

Pa3znen Crarnyeckasi OHOXHUMHS

Tema Cmpoenue amoma (cocmagnuvle yacmu, 3aps0 cocmaguvlx yacmetit). A0po amoma (cocmas, macca,
3aps0). Pacmeopwi. Ocho6vl opeanuyecko xumuu

11

3ansmue nexyuonnozo muna 1. CtpoeHue aToMa (COCTaBHBIC YacTH, 3apsij COCTaBHBIX dYacTeit). Smpo
aToMma (cocras, Macca, 3apsin). PacTBopsl. OCHOBBI OPraHHYCCKON XUMHUH.

ATomHas opOuTtanb, GOpMbl opOUTaiel AJs IJIEKTPOHOB pa3lIMuHBIX MOAypoBHeil. KBaHTOBBIE umCIIO
(pu3uveckuii CMBICI, YUCIIOBbIC 3HAYEHHS). [IpUHIMITBI COCTABICHUS SJEKTPOHHOM (HOPMYIIbl aTOMOB: a)
npuHOU 3anpeTa [laynu; 6) IPUHIKMI HAUMEHbBIISH YHEPrUuK; B) MpaBuio XyH/a.

Knaccudukanus pacTBOpoOB IO pa3MepaM YacTHI[ PACTBOPEHHOrO BelllecTBa. MeXaHH3M PAaCTBOPEHHS
BEILECTB C PA3IHMYHBIMU THIIAMU XUMUYECKUX CBs3ell. Du3nveckue CBOHCTBA OPraHUYeCKUX COCAMHEHU I
U HMX 3aBUCHMOCTh OT CTpoeHus. Knaccudukaius opraHudeckux BeriecTB. OIUroMepsbl U MOJMMEPHI.
HomMmeHkaTypa opraHM4eCKuX BEIEeCTB.

3ausmue cemunapckoeo muna (npaxmuyeckoe 3aHamue) I. ANTOPUTM 3alOJHEHUS OJJIEKTPOHAMH
YpOBHEH M TOAYpOBHEiHl. JiekrpoHHO-Tpaduueckue (opmynsl. Bo30yxIeHHOE COCTOSHHE aTOMOB,
BO3MOIKHBIC TIEPEXOJIHI.

Camocmosamenvnas paboma. I1onTOTOBUTH 37€KTPOHHBIE (POPMYJIIBI AaTOMOB 5 XMMUUECKUX JIEMEHTOB.

Tema Ocrogol opzaHulteCKozi xumuu. Xumuueckuii cocmae opeaHusma vejiosexa

1.2

3ansamue cemunapckoco muna (npakmuuecxkoe sausimue) 2. KOHIEHTpalus pacTBOPOB, CIIOCOOBI €e
BBIpOKEHUsS] (MOJISIPHAs, MOJISIIbHAS, HOpPMajibHas, MPOIEHTHAs, THTP, MOJbHBIC JO0JIH). XHUMHUYECKUE
CBOWCTBa YIJIEBOJOPOJIOB, CIIUPTOB, albJIETHIOB W KETOHOB, KapOOHOBBIX KHCIOT, d(QHPOB, aMHHOB,
tHojoB. CTpoeHHe U KiacCUHUKaIms OCENKOB, XHPOB W YIJIEBOJOB. | eHETHYECKasl CBSI3b MEXKIY
Pa3IMIHBIMA KJIACCAMHU OPTaHWMYECKIX COCTNHCHHH.

Camocmosmenvhas paboma. Pemenne 3ana4 npeodpa3oBaHus KOHIEHTPAIUH pacTBOPOB.

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

13

3anamue nexyuonnoco muna 2. XVUMHYECKHE 3JCMCEHTHI, MOJIEKYIBI W HWOHBI, BXOIIIHE B COCTaB
OpraHu3Ma 4YellOBEeKa, WX COJICpXKaHWe W (PYHKIUH. YPOBHH CTPYKTYPHOH OpPTraHM3AIUH XHUMHUIECKUX
COCIITHEHUH KUBBIX OPTaHU3MOB.

[onsrue 06 oOMeHe BelIeCTB OpraHu3Ma ¢ BHeIIHeH cpenoil. OOMEH BEIIECTB U YHEPTUH — OCHOBA BCEX
OmoITOTHYeCKUX (DYHKITHIA.

AccuMunanus W JUCCUMIUAINS, aHaOOMM3M W KaTaOoMu3M, HX B3aUMOCBA3b. Amdubomuueckue
npespaieHus. [TousTre 0 QYHKIMOHAILHOM H IJIACTUYECKOM OOMeHe, OOMEHe ¢ BHEIIHEH cpenoi u
MIPOMEKYyTOYHOM OOMEHE.

OCO6CHHOCTI/I MPpOTCKaHUA 0OMEHHBIX IMPOUECCOB B PA3JIMYHBIX COCTOSAHUAX OpTraHU3Ma: OTHOCUTEJILHOI'O
MOKOSI, aKTUBHOW JEATEIILHOCTH, OTHAbIXa Mocyie paboThl. 3aBHCUMOCTh OOMEHa BEIIECTB OT BO3pacTa,
0COOEHHOCTEH MUTAaHUS, APYTUX (PAKTOPOB.

H3meHeHne OOMEHHBIX MPOLECCOB IO/ BIMSHHEM (DAKTOPOB BHEIMIHEH cpeasl Kak OCHOBa
OMOXMMUYCCKOW aIalTaAlliy OPTaHU3Ma K YCIOBHSM CYIIIECTBOBAHUSI.

B3anmocBsa3s oOMeHa BemiecTB M oOMeHa 3Heprud. [IpuiokeHne 3aKOHOB TEPMOJIMHAMHKH K OOMEHY
SHEPIHH B )KUBBIX OpraHm3max. OpraHusM Kak OTKPBITas CHCTEMA.

VcTouHMKM 3HEpruu OpraHU3Ma YeJIOBEKa, MX XapaKTepHCTHKA. brollormyeckoe OKHCIICHHE OCHOBHOW
IyTh OCBOOOX/ICHNSI SHEPTUH B )KUBBIX opraHni3Max. [lonsTre 06 aspoOHOM M aHA’POOHOM OKHCIICHHH.
AdpoOHOE OKHCIIEHHEe KaKk MHOTOCTYNEeHUYAThId mporecc. JpixaTenbHas mnemnb. OOmue npeacTaBieHus O
XAMHYECKOM COCTaBe M CTPOCHUH (epMEHTOB OHMOJIOTHYECKOTO OKHCIEeHHS. Kuciopon Kak axmentop
3EKTPOHOB M mpoToHOB. OOpa3oBaHWE BOJBI M TEPEKHCH BOJOPOJAa B Mpoleccax OWOJIOTHYECKOTO
OKHCIICHHS.

3aunsmue cemunapcxoeo muna (npakmuueckoe 3awsmue) 3. OOIME TPHUHIHUIBI PETYIANUA OOMeHa
BEIIeCTB. MeEXaHM3MBbl JEITEABHOCTH BAKHEHIINX PErYyJISATOPHBIX CHCTEM OpPraHM3Ma. CHCTEMBbI
JudhepeHINPOBKH KIIETOK, CHUCTEMbI KJIETOYHOW aBTOPETYNSLHMH, JHIOKPHHHON CHCTEMbI, HEPBHOMN
CUCTEMBL.

B3anMocBs13b OOMEHHBIX MPOIECCOB C KICTOYHBIMU CTPYKTYpPaMH.

DHepreTrndeckuid dPPEKT OUOJOTHYCCKOTO OKUCICHHS: AKKYMYJSIMS SHEPTHMA B MaKPOIPTHUYCCKHUX




CBsI35X M TeriooOpazoBanue. AneHozuntpugpochopnas kucinora (ATD), ocoOEeHHOCTH ee XMMHUUECKOTO
cTpoeHMs, Ouonormdeckas posb. OOIIMe TNpeacTaBIeHHs O MEXaHW3MaxX OKUCIHTEIBHOIO
thochopmwmpoBanus. [ToHsATHE O CYOCTPATHOM M OKHUCIUTEIHFHOM (OCHOPUITHPOBAHAN.

CBobOomHOE OKHCIICHHE. 3aBHCHMOCTh CTETICHH CONPSDKCHHS OKUCICHHS ¢ (ocopmimpoBaHneM OT
(YHKIMOHAIEHOTO COCTOSTHUS OpTaHU3Ma

Camocmosmensvhas paboma. IIoATOTOBUTE OTBETHI HA BOIIPOCHI [0 MaTepHaaM JICKIHH.

1. Ye™ paznn4aroTCs MpoLecCchl 0OMEHa BEIIECTB B KUBBIX OPraHU3Max M HEXHBBIX Teax?

2. M3 xakux cTaguil CKJIaAbIBAlOTCS IPEBPAIICHHNS BELIECTB B X0/1€ ACCUMWISAIINH U JUCCHUMUIISAIINN?

3. B u4em mposBnsieTcst B3anMOCBS3b MEXIY NPOLECCAMU aCCHMWISIIMN M AUCCUMUIISIIIAN?

4. Kakne m3meHeHus B 0OMEHE BEIECTB MPOMCXOMAT C BO3PACTOM, IO BIHMSHHEM (yHKIHMOHAIHHOU

aKTUBHOCTH?

Kakoe BiusiHEEe Ha OOMEHHBIE TIPOLIECCH MOXKET OKa3bIBATh MUTaHUE?

6. KakoBBI OCHOBHBIC HampaBlICHWs H3MEHEHHH OOMEHHBIX IIPOLECCOB B XOJE IPHCHOCOOJICHUS
OpraHu3Ma K MEHSIOLIUMCSI YCIIOBUSIM CYIIIECTBOBaHUS?

7. Kakue ¢pyHKIMHE B 0OOMEHE BEIIECTB BBIIIOJIHIIOT CTPYKTYPHBIE KOMIIOHEHTHI KJICTKH?

8. UeM OTIMYAIOTCS TMPOIECCH OMOIOTMYECKOTO OKHCICHHS OT OKHCICHUS, IPOHMCXOJISIIETO BHE
opraHuzma?

9. Kakue THIIBI OKHCIUTEIBHBIX PEAKIMHA IIPOUCXOIAT B KUBBIX OpPraHU3Max?

10. B uem 3akimrodaeTcs OTIIMYNE PEAKIMH a3pOOHOTO OKUCIICHUS OT aHaPOOHOTO?

11. Kaxkue nmpoMexyTOouHbIE TIEPEHOCUNKN 00ECIIEUYNBAIOT TPAHCIIOPTUPOBKY MPOTOHOB M JIEKTPOHOB OT
OKHCIIIEMOTr'0 BEIIECTBa Ha KUCIOpOa?

12. KaxoBbl 0COOCHHOCTH MOJIEKYJSIDHOTO CTPOCHHS HHPHIMHOBBIX M ()IABUHOBBIX JETHAPOreHas,
LUTOXPOMOB, Karanasbl? Kakue (hakTopsl IUTaHUS HEOOXOIMMBI JIJISI CHHTE3a ATUX (PepPMEHTOB?

13.  Kakyto poJsib Urpaer KUCIOpO[ B Ipolieccax OHOJIOIHIECKOro OKUCICHUS?

14. KaxoB sHepreriyeckuii 3 GeKT a3poOHOr0 OMOIOTHUECKOT0 OKUCICHUS?

15. KaxoBbI 0COOCHHOCTH MOJIEKYJISIPHOTO CTPOEHHS afeHo3uHTpHpochopHOH kucnoTel (ATD) u kakoBa
€€ PoJIb B XKHBBIX OpraHu3Max?

16. Kax ocymecTBiseTcss HAKOIUICHHE SHEPTHUH, OCBOOOXKIAIOMIEHCS B X0€ ONOJIOrNIECKOT0 OKUCIICHHUS,
B Makpolprudeckux GocgarHbx cBs3sax ATD?

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

hochoprmmpoBaHus?

o

Tema buoxamanus

3anamue nexyuonnoco muna 3. OepMEHTHI KaK OMOJOTHYECKHE KaTalU3aTOPHI, X POJb B IpoIeccax
oOMeHa BEIeCTB.

benkoBas mpupona ¢epmentoB. depMeHThl — MpOTEUHBI U (BepMeHThl — mpoTeuabl. AnodepMeHT u
kodepment. Karanutuueckue U peryjisaTopHble UeHTpbl (epmeHToB. CnennpuyHOCT AEHCTBHUS
tdepmenToB. OOpa3oBanune (EpPMEHTHBIX KOMIUIeKCOB. Ilonsatue 00 wu3odepmenrax. OOuue
npencTaBieHust 0 kinaccudukanuu (epmMeHToB. Butamuubl, omnpeneneHue mnoHATHS. Knaccudukaius
BUTAMMHOB.

3ausmue  cemunapckoco muna (npaxmuueckoe 3awamue) 4. CpoiicTBa (PEepMEHTOB  Kak
OHOKATAITU3aTOPOB: TEPMOJIAOMILHOCTD, TEMIIEPATYPHBIH ONTHMYM, BIUSHUAE aKTUBHON PEakiUuH CPeibl
Ha aKTHUBHOCTh (DEPMEHTOB, AKTHBAIMsS U HHrHOMpOBaHHWE (QEepMEHTOB. BHOXMMHUUYECKHE MEXaHU3MbI
JeUCTBHS (PEPMEHTOB.

BHOXMMHYECKHEe MEXaHU3Mbl y4acTHsl BUTAMHUHOB B oOOecliedyeHHH OOMEHHBIX TMpoleccoB. Poib
BUTAMHHOB B oOOpa3oBaHmH KodepMeHTOB. buonormueckas poib ¥ MHUIIEBBIE HCTOYHUKHU

14 BOJIOPACTBOPHUMBIX M KUPOPACTBOPUMBIX BUTAMHHOB.
Camocmosmenvhas paboma. IIoATOTOBUTE OTBETHI Ha BOIIPOCHI [0 MAaTepHaIaM JICKIHH.
1. KaxoBo ctpoenme depmentos? Uto Ha3pBalOT KopepMeHTOM, amodepmenTom? KakoBa pons 3THX
CTPYKTYPHBIX KOMITOHEHTOB (hepMeHTa B ()epMEHTATHUBHOM KaTaju3e?
2. Yro Takoe n30hepMeHTHI?
3. B yem cymHocTs akTHBamMM W WHTHOMpoBaHHs ¢epmenToB? Kakme ¢akTOpsl OKa3BIBAIOT
aKTUBHPYIOIEe U HHTHOUpYIoIIee BIUsSHIE Ha pepMeHTHI?
4. B ueMm 3akiroyaercs MexaHnW3M (pepMEHTATHBHOTO KaTanu3a?
5. JlaiiTe onpeneneHue NOHATUSI «BUTAMUHBDY.
6. Kak knaccudunupyrores Buramunsl? [IpuBeanTe npuMepsl BATAMUHOB Pa3HbIX KJIACCOB.
7. Kakue QyHKIMM BBIOJNHSIOT B OpraHU3ME BOJOPAacTBOpUMBIC BHUTaMHHBI? [IpuBenure KOHKpETHBIE
NIPUMEpPBI TaKUX (PYHKINH BOJOPACTBOPUMBIX BUTAMHHOB.
Jlomaninee 3ajaHue: COCTaBUTH TaOJIMIy OCHOBHBIX BUTAMHHOB, MX COJEpP)KaHHE B NPOJYKTaxX NMUTAHUS,
CYTOYHAsi HOpMa MOTPEOJICHNS, CHMIITOMBI THIIO- U THIIEPBUTAMUHO3A.
Tema Bumamunol
1.5 3anamue cemunapckozo muna (npakmuueckoe 3sanamue) 5. BakHeHmne NpeacTaBUTENN BOJO- H

JKIPOPACTBOPUMBIX BHTAaMHHOB, OOIIME TpencTaBlieHHsT 00 WX XHMHYECKOM cTpoeHHH. [loHATHE O




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




Paznen [uHaMuyeckass OMoxXumMusi

2.1

Tema Obmen yene6o0006

3ansmue nexyuonnozo muna 4. ®yukiyu yriesonos. Knaccupukarus.

XuMuyeckue MpeBpallleHusl YIIIEBOJOB B Mpollecce MuileBapeHus. ['Uaponu3 Au- W MOJIHCAaXapuJOB.
MexaHU3MBI TpaHCIIOPTa MPOAYKTOB PACIICTUICHHS YTJIEBOAOB Yepe3 KICTOYHbIE MEMOpaHbI, MyTH HX
WCIIOJIb30BaHMSI B OpraHU3MeE.

BrocunTe3 1 MOOMIIM3AINS TIMKOTEHA B MIEYCHHU U APYTUX TKAHIX, PETYJISAIHS STHX IIPOIECCOB.
Hcnonp3oBaHne yriIeBOIOB B KAUECTBE MCTOUYHUKA YHEPTUU. AHapOOHBIN pacaj IITHKOTeHa U TIFOKO3BI
(rmukomm3). HawanpHas akTHBamys YIJIEBOJOB B XOJE€ TJIMKOJNN3a, OKUCIEHHE MPOMEKYTOYHBIX
MPOAYKTOB TJIMKONIM3a M AaKKyMYJIHPOBAaHHE SHEPTHMH B MaKpPOIPTHUECKUX CBA3AX, 0Opa3oBaHHE M
YCTPaHEHUE MOJIOUYHOU KUCIIOTHI. DHEPreTHYCCKHA AIPPEKT TIINKOIN3A.

AdpoOHas ctaaus MpeBpanieHui yriaeBooB. OKHCIUTENBHOS NEKApOOKCHINPOBAHIE THPOBHHOTPATHON
KHUCJIOTBI W oOpa3oBaHue anetwi KodepmeHnrta-A. IlpeBpamieHus aneTus KodepMeHTa-A B IHKIIC
TPUKAPOOHOBBIX KHUCIOT. CBSA3b IMKIIA TPUKAPOOHOBBIX KHCJIOT C CHCTEMOH MEpeHoca BOAOpOAa Ha
kuciopona u pecunteda AT®. DHepreTudeckas 3PpGEKTHBHOCTh adpOoOHOr0 pacmana yrieronos. Oomrue
MPEJICTABJICHUS O TICHTO3HOM IIMKJIC MPEBPAIICHUI YIICBOIOB M aHA’pOOHOM O0Opa30BaHHM STHTAPHOMN
KACIOTHL. Vcmonp30BaHUE YTIACBOAOB B IDIacTHYeCKHX memax. OOpa3oBaHWEe W POJb B OpraHU3ME
retepornoircaxapuaoB. OOIIe MpeaCTaBICHNS O TIIIOKOHEOTeHe3e.

3anamue cemunapckozo muna (npakmuueckoe sansamue) 6. CpolicTBa yrieBomoB. Ilytm pacmama
rimkoreHa. [nmukonmu3. AspoOHoe okwucieHue yrieBomoB. Llmknm KpeGca. Dueprermdeckwii 3¢ ekt
OKHCJICHHS YTTICBOJIOB.

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

1. Kaxkue yriaeBoxasl BCTpEHaloTCs B Ba)XKHEHIIMX NMpoAyKTax nmutaHui? Kakwe n3 HHMX MOABEpraroTCs
MUIEBAPUTEIIBHBIM IIPEBPALICHUAM ?

2. Kakue ¢epMeHTH OCYIIECTBISIOT THAPOIM3 BakKHeHImMX yrieBonoB nwumu? Kakue ycioBus
HEOOXOANUMBI JUTs ACHCTBUS ATHX (HEPMEHTOB?

3. KaxkoBsl IIYTH UCIIOJIB30BaHUA B OPTaHU3ME IPOAYKTOB IMAIICBAPCHUA yFHeBOZ{OB?

4. Kak npoucxoIuT CHHTE3 U paclaj IJIMKOreHa B IIeUCHH, MBIIIIAaX U IpYyTUX opraHax u TkaHsax? Kax
PETYIUPYIOTCS 3TH TPOECCHI?

5. Kak ocymecTBIsIOTCS aHa’poOHBIE NPEBpAICHUS TIJIMKOTEHAa W TUIIOKO3bI (rmmkonm3)? Kax
ocymectBisiercs: pecuHre3 AT® B xonme mmkonmsza? KakoBa sHeprerndeckas >QQeKTHBHOCTH
[JIMKOJMU3a?

6. Kakue npeBpalneHus IPOUCXOIT B a3poOHOI (a3e yrieBoJHoro oomeHa?

7. Kak mpeBpamieHusi IuKkiIa TPUKapOOHOBBIX KHCIOT (TJIABHOTO 3Tara a’spoOHOH (a3bl YIIeBOIHOIO
oOMeHa) CBsI3aHBI C CHCTEMOH IepeHOCca IPOTOHOB M JIEKTPOHOB HA KUCIOPOA U pecunTe3a ATD?

8. Kakosa sHepreruyeckas 3(heKTHBHOCTh a3pOOHOTO OKUCIICHHUS YTIIEBOI0B?

9. Kakue xumuueckue MpeBpaILICHUS MPOMCXOMIAT B Mpollecce YCTpaHeHUs oOpasyromieiicss B Xoje
TJINKOJIN3a MOJIOYHOM KHUCIIOTHI?

2.2

Tema Obmen 1unudos u 6enkos

3anamue nexyuonnoco muna 5. IlpeBpamieHus JWOUIOB B Tporecce NumeBapeHus. CTymeH4aThId
THIIPOJTH3 JTHUITHAIOB.

Vcionp30BaHme KHUPOB B KaUeCTBE HCTOYHHKA YHEPTHr. MoOMIM3anus pe3epBHOTO KHUpPa.
Bera-okucnenne XHPHBIX KHCIOT, oOpa3oBaHMe ameTws KodepMeHTa-A. JlanpHeilmme npeBparieHus
aleTus KopepMeHTa-A: NpeBpalieHus B LUKJIE TPUKApOOHOBBIX KHCIIOT, YYaCTHE B CHHTE3€ KETOHOBBIX
Ten ¥ 0o0pa3oBaHMHM XojecTepuHa. lcrmonb3oBaHME KETOHOBBIX TN B KAadeCTBE MCTOYHHKA SHEPTHH.
OHnepreTnaeckuil 3PPEeKT OKUCICHHUS KHUPOB.

XUMHYecKHe NpeBpalleHusi OeNKoB B mporecce numieBapeHus. MepMeHTHl, y4acTBYIOUIME B 3TOM
npouecce, ycioBus WX aAedcTBus. KoHeuHble NPORYKTHl IepeBapuBaHus OenkoB. [lonsrue o
MeTabondeckoM  (OHJIE aMHUHOKMCIOT. [lyTm WCronb30BaHHMS AMHMHOKHCIOT B OpraHH3ME.
Buytpukierounsiii cuHTe3 Ocnka. Poib HyKICHHOBBIX KHCIOT B cuHTe3e Oenka. JJHK kxak xpaHuTens
cneruduueckoil nHGopmanuu o CTpykType 0enKoB. buoxummdeckre 0CHOBBI TeHETHYECKOro koaa. Poib
PHK B mporeccax CUMTHIBAHHS ¥ PealH3aldy HACIEACTBEHHON WH(pOpPMAUU. AKTHUBAINS aMUHOKHCIOT
npu cuHTe3e Oenka. COopka OEIKOBBIX MOJEKyJl B puOocoMax. BO3HHMKHOBEHHE MPOCTPAHCTBEHHOM
CTPYKTYPBI OSJIKOBBIX MOJIEKYJI. Perymsimus cuaTesa Oenka.

Karabonnuyeckne mpeBpamieHus aMHHOKHCIOT. Peakmum mepeaMUHHPOBAHUS, J1€3aMHUHHPOBAHUS,
nekapookcunupoBanusi. OOpa3oBaHHE 3aMEHHMBIX aMHUHOKHCIOT ¥ OWOJOTHYECKH aKTHUBHBIX
TIPOM3BOTHBIX AMIHOKHCIIOT. CBSA3b MPEBpaICHIH aMUHOKHCIIOT C IIUKJIOM TPUKapOOHOBBIX KHCIIOT.
OO6pa3oBaHne aMMHaKa TIPH JE3aMUHUPOBAHWN AMHHOKHCIOT WM a30THUCTBIX OCHOBaHHWH. TpaHCHOpPT
ammuaka. OpHUTHHOBBIH [IUKJI CHHTE3a MOYCBUHBI KaK TJIABHBIN MyTh YCTPAHCHUS aMMHAKa.
Copnepxanue, pacrpeielieHHe MeXAy OTIEIbHBIMU TKaHSAMM M POJb BOJIbl B OpPraHU3ME 4eJIOBEKa.
BaxHeiime BOAHO-ANCIIEPCHBIE CHCTEMbl OpraHuM3Ma: KpoBb, JMM(a, IpoToruia3Ma KIETOK, Moua,
CJIIOHA ¥ JIp., X XUMHYECKUI cOCTaB M Onosornueckas pojb. [1oTpeOHOCTh YeoBeKa B BOJIE U ITYTH €e




yIOBJIIETBOPEHUs. DK30reHHas Bojxa. OOpa3oBaHHE DHIOI€HHOM BOJBI B peaklusix oOMeHa BEIIECTB.
JenonnpoBanue Boabsl. OCOOEHHOCTH TPAHCIIOPTa BOABI Uepe3 KIETOYHbIE MeMOpaHbl. Brinenenne BobI
U3 OpraHu3Ma. bHOXMMHYecCKHEe MEXaHW3MBl PETY/SIIMM BOXHOTO OamaHca opraHmsma. JKakna.
OcMoTndecKas NpUpoJa HCTHHHON JKaXKIbl.

MuHepanbHbIe COEANHEHUS] OPTaHU3Ma YEJIOBEKa, UX COJEpPXKAHHE, PACIPEICICHHE MEXy OTACIbHBIMA
TKaHSMHU U poJb B opranu3Me. VIoHBI, poib HOHOB B 00pa30BaHUM KIETOYHBIX CTPYKTYP U HOAACP)KaHUN
MPOCTPAaHCTBEHHONH KOH(UTypannu MoisieKyn Omomnonmmepos. MowHas perymsinus (epMeHTaTHBHON
AaKTMBHOCTH. Y4YacTHE WOHOB B 00pa3oBaHMHM MEMOPaHHOTO MOTEHIMANa, PEryJIsHd OCMOTHYECKOTO
JIaBJICHUS U aKTUBHOM peaKIMM *KUJKOCTHBIX CpeJl OpraHu3Ma.

[TorpeOHOCTH OpraHu3Ma YeJIOBEKa B pa3lUYHBIX MHHEPAIBHBIX COCOUHEHHMSX W €€ HM3MCHEHHE B
3aBUCHMOCTH OT BHEUIHHX YCJIOBHH W (QYHKIMOHAIBHOTO cocTosiHUs. OCOOEHHOCTH TpaHCIopTa
MUHEpAIbHBIX COCIMHEHUH U HOHOB. BplieneHune MHHEpaTbHBIX COEIMHEHHMH C IOTOM U MOYOH.
buoxumuueckue MexaHU3MBbl PETyJISIIIMA MHHEPAIbHOTO OOMEHa.

T'opmonsl. Knaccudukanms. JKenesbr BHyTpEeHHEH CEKpPEITIH.

3anamue cemunapckoeo muna (npakmuyeckoe sauamue) 7. OOMEH JINTINIOB U OCIIKOB.

Camocmosmensvhas paboma. IIoATOTOBUTE OTBETH! HA BOIIPOCHI [0 MaTepHaaM JICKIHH.

1. Kaxkme XuMu4eckyue NMpeBpalIieHUs] COBEPIIAIOTCS C XUPAMU M JIMNOUAAMH NIPH MX MHIIEBApEHHUN?
Kakue npu 3ToM 00pa3yroTcst IpOMEKYTOUYHbIE M KOHEYHBIE IIPOAYKTHI ITUIEBAPCHUS?

2. Kakyroo posp HUrparoT JKEIYHBIE KHCIOTHI B IIPOIECCe MNUINEBAPCHUS JIMMHIOB M BCACHIBAHUS
MPOXYKTOB WX mnuineBapeHnsi? KakoBbl OHMOXMMHUYECKHE MEXAHW3MBl 3TOTO BIMSHUS IKETIHBIX
KHCI0T?

3. Kak u rae npoucxoIuT CUHTE3 CenU(pUIECKUX JIMIHUIO0B U3 MPOIYKTOB MUIEBAPSHUS?

4. Kak ocymecTBisieTcs TpaHCIIOPT U JEIOHUPOBAHUE JIUIHU/OB B OpraHu3me?

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

6. Kakue xumuueckue npeBpauieHus MPOUCXOIAT NPU OeTa-OKUCICHUHN KUPHBIX KUCIOT?

7. KakoBa sHepreruyeckast 3((EKTHBHOCTh O€Ta-OKHCIECHHS >KUPHBIX KHCIOT (Ha TpHuMepe Jro0on
KUPHOU KUCTIOTHI)?

8. Kakme XMMHYECKHE IIPEBpAIICHHUS MPOHUCXOMAT C TIIHIEPHHOM, OOpa3ylomMMCS B Hporecce
MOOMIIM3ALUH KUPOB?

9. B yeMm 3akiroyaroTCs OTIMYWS B NPEBPAIICHUAX KHUPOB, HAXOISIIMXCA BHYTPH KIETOK MBIIII U
JPYTHX OPraHOB M TKAaHEH, ¥ )KUPOB, COIEPKAIINXCS B OPraHU3MEHHBIX XKHUPOBBIX JETIO (TIOAKOKHON
KHUPOBOI TKaHU, CalbHUKAX, OpbDKeHKax u ap.)?

10. KaxkoB XMMHU3M CHHTe3a KETOHOBBIX Tel? B Kakux YCIOBHSIX NPOMCXOAWUT YCWIEHHE CHHTE3a
KETOHOBBIX Ten?

11. KaxoBsI ganpHeHIIHe IpeBpamleHus KeTOHOBBIX TeN?

12. KakoBbI ocobeHHOCTH 0OMeHa XoyecTeprHa?

2.3

Tema Obmen 80061 u MunepanvbHvix eeujecms. I opmoHwvl

3ansmue cemunapcrkozo muna (npakmuueckoe sansmue) 8. OOMEH BOJBI U MHUHEPAIBHBIX BEIIECTB.
TopMonbl. Pojb pasiuyHbIX TOPMOHOB B PEryJsilMU OHOJIOTMYECKHX MpoIleccoB. HapyieHus
TOPMOHAIBHON pEryysiiiid ¥ WX TMOCHeACTBUSA. TeCTOBBI KOHTPOIb IO paszjeny «JuHamuueckas
OHOXHMUS.

Pa3nesn OcHOBBI OMOXMMHUM CIIOPTA

3.1

Tema Buoxumus mbluteuno2o COKpaujerust

3anamue nexyuonnHo2o muna 6. THUIBI MBI U MBIIEYHBIX BOJOKOH. CTpPYKTypHas OpraHM3anus
MBIIICYHBIX BOJIOKOH. XMMHUYECKHH COCTaB MBIIIeYHOW TKaHU. Copjep)KaHue BOJbI, OCJIKOB, JIMIHIOB,
YTI€BOAOB U MUHEPAIIbHBIX COSAUHEHUH B MBIIIEYHOW TKaHU. MaKpOIpruuecKkue COeANHEHHS MBIIIL, UX
KOHIICHTPAIMs W pacIipeleieHHe B MBIIICYHOM BOJIOKHE. BakHelrme OenKy MBI MHO3WH, aKTHH,
TPONOHUH, TPOIIOMHO3HMH, MUOTIIOOWH, OEJKH CTPOMBI, f1ep, MX BaXKHEWIIHWE CBOICTBA, CTPYKTypHas
OPTaHU3aIMs U POJIb B MBIIIEYHOM BOJIOKHE. MOJIEKYIIpHOE CTpOSHHE MHUOMUOPIILIL.

3anamue cemunapcrkoeo muna (npakmuyecxkoe 3anamue) 9. IlocinegoBaTeNbHOCTh XUMHYECKUX PEAKITHHA
MBIIIEYHOTO COKpalieHus. Poib aneTHiIxonrnHa, HOHOB KalbLUS M MOAYIATOPHBIX OEIKOB B IIpoIiecce
MBIIIEYHOro cokpaieHus. AT®-a3Has akTUBHOCTb MUO3UHA U €€ POJIb B COKPATUTEIbHOM IEATENbHOCTH
MBI B3anmMomelcTBHE aKTHHA W MHO3MHA B TIPOIECCE€ COKPAMICHHS. XUMHYECKHE PEakIUH IPH
pacciabienun Mblnn. Poias AT® B nByx¢a3Hoil MBIIIEYHON 1ESTEIBHOCTH.

Camocmosmenvuas paboma. IIoATOTOBUTE OTBETHI Ha BOIIPOCHI [0 MaTepHajiaM JICKIUH.

1. KakoBo conepxaHue BOJIbI, OCIKOB, IUIHIOB 1 MUHEPAIBHBIX COCTUHCHUH B MBIIICYHOW TKaHHU?

2. Kaxkume Makpo3IpruvecKkue COCIUMHEHUS COJCPKATCSA B MBIIICYHON TKaHH, KAKOBA WX KOHILICHTPAIHS U
JIOKaIu3amnus?

3. KakoBbI conepxanue, CBOWCTBA, CTPYKTYpHAsi OPraHU3aIMsl ¥ POJIb BAXKHEHITUX OCIIKOB MBIIICYHON
TKaHW: MWO3WHA, aKTHHA, TPOIOHWHA, TPOTIOMHO3WHA, OEJIKOB CapKOIIa3Mbl, OCIKOB CTPOMBEI,
0enkoB sep?




4. KakoBO MOJICKYJISIDHOE CTPOEHHE COKPAaTHTEIBHBIX O3JEMEHTOB MBIIICYHOIO BOJIOKHA —
MHOGUOpUITT?

Kaxue XMMH4YecKue peakiy 00ecreynBaloT MBIIIEYHOE COKpaIIeHHe?

6. Kaxmne xuMudeckue npeBpanieHns IPOUCXOIAT IPH PACCIA0ICHIH MBITIIIT?

7. Kaxosa pons AT® B 1Byx(a3HOI MBIIICYHOH AEATCIEHOCTH?

o

Tema buosnepeemura moiuteunotl OessmenbHOCHU

3anamue nexyuonnoco muna 7. OTHOCHTENBHOE MOCTOSHCTBO KoHIEHTparmun AT® — neoOxommmoe
YCIIOBHE COKPAaTUTEIHHOH AesTeNbHOCTH MBI, [ToHATHE 00 a3pOOHBIX M aHAYPOOHBIX MyTIX PECHHTE3a
AT® mpu wmermedHoit pabote. KommdecTBeHHBIE XapaKTEPHUCTHKH OHOIHEPTETUUECKHUX IIPOLIECCOB!
MOIIHOCTb, =~ €MKOCTh,  CKOPOCTb  pa3BepTbiBaHusi, dddextuBHOCTb.  Pecunres ATD B
KpeaTHH(POCHOKNHA3HOW peakiy, KHHETHYECKUE XapaKTePUCTHKH U MEXaHU3MbI PEryJIsiiMd CKOPOCTH
9TOM peaknuM B IIpolecce MbIIeyHoil paboTel. Ponb  kpearnHdocokuMHAa3HOW peakuuu B
JHEPreTUYEeCKOM  OOCCIICUCHHMM  MBIIICYHOW  paboTel. Pecunte3s  kpearmHdocdara. YuacTue
kpeaTuH(pocdara B o0ecrieueHMH BHYTPUKIETOYHOTO TPAHCIIOPTa SHEPTUH.

Pecunres AT® B mpouecce rimkonusa. KuHeTnueckue XapakTepUCTHKH U OCOOCHHOCTU PEryssLuu
rmKonm3a mpu pabore. Pomp ThMKoONM3a B DHEPTETHUECKOM OOECIICYCHHH MBIIICYHOH pPaOOTHL
MomnoyHas KHCIOTa, 0COOCHHOCTH €¢ BIHSHUSA Ha 0OOMEHHEIEC Ipollecchl mpu padote. [yt ycrpaneHus
MOJIOYHOH KHCJIOTHI IpH paboTe B mHepuoi BoccraHoBieHHA. Ponp B pecmHTese AT® mpomeccos
aHadpOOHOTO O0pa3oBaHMS SHTAPHOW KHCJIOTHI W aIBTCPHATHBHBIX MyTeH pacmaga yrieBOHOB:
rmepodochaTHOTo IIyHTa U 00pa3oBaHMs alaHWHA. MUOKMHA3HAs peaklus, ee POk B MOANCPKaHUU
TOCTOSHCTBA KOHIeHTparmu AT® u perymsinuu akTHBHOCTH ()EPMEHTOB SHEPTETHYECKOTO OOMEHa.
Pecuntres AT® B mpouecce okuciutenabHoro (ochopuarpoBanus. KuHerndeckne XapakTepHCTHKH U
MEXaHU3MBl PETYJSAIMH CKOPOCTH 3TOM peakmuu Inpu paborte. DakTopsl, BIMAIONIME HAa CTENCHb
COTIPSDKEHUSI OKUCIICHHS ¢ (POCHOPUITUPOBAHKEM TIPH padoTe.

3ausmue cemunapckoco muna (npakmuueckoe 3auamue) 10. MOUTHOCTb, €MKOCTb, CKOPOCTh
pa3BepThiBaHusl M 3(G(GEKTUBHOCTH TporeccoB pecunTesa ATO. BrusHue crenuatn3upoBaHHON
TPCHUPOBKM HAa OHOXUMHYCCKHE (DAKTOphI, OMPEICISAIONINEC KHHETHUCCKUE XapaKTCPUCTUKU

3.2 KpeaTHH(POCHOKNHA3HOW  peaknuu. buoxumudeckne (GakToppl, ONPEACISIONINE KHHETHYECKHE
XapaKTePUCTUKN TJIMKOJIM3a M HMX M3MEHEHHE IIOJ BIMSHHEM CHECHUAIH3HMPOBAHHOW TPEHUPOBKH.
BnusHue crnenuanM3upoBaHHONW TPEHHUPOBKM HAa OMOXMMHYECKHE  (DAKTOPBI,  ONpPEIEISIONIHe
KHHETHUECKHE XapaKTepPUCTHKH a3poOHOTro 1myTn pecunreza ATO.

Camocmosmenvhas paboma. I1oATOTOBUTE OTBETHI HA BOIIPOCHI [0 MaTepHajaM JICKIHH.

1. Kaxue u3MeHEeHHUs TPONCXOAAT B 0OMEHE BEIIECTB NPU MBILIICYHON AEATEIHHOCTH?

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

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

4. KakoBbI MOIIIHOCTb, EMKOCTh U CKOPOCTb pa3BepThIBaHUS KpeaTHHPOCPOKUHAZHON peaKuy U KaKHhe
OnoxuMuueckre GakTopbl UX ONPEIEISIOT?

5. Kpeatundocoarnas peakuus. Ee posb B 3HEpreTHIeckoM 00eCrieueHnH MBIIIEYHONH pabOThI.

6. KakoBBI MOIIHOCTb, €MKOCTh M CKOPOCTb pa3BepThIBaHUS U A(P(PEKTUBHOCTH TIMKOJIN32, KaKHe
OrnoxuMuuecKre GaKTopbl UX ONPENEIISIOT?

7. T'mukonus. Ero poisis B 3HEpreTHUECKOM 00€CTIeYeHIH MBIIIECYHOH paboTHI.

8. B uem 3amoudaeTcs CyIIHOCTh MHOKHMHA3HOW PEaKIMM M KaKkoBa €€ POJIb B JHEPreTHYECKOM
00ecrieYeHIH MBITIIEIHOH paboTHI?

9. KakoBbl MakcHMalbHas MOIIHOCTb, EMKOCTb, CKOPOCTb pa3BepThIBaHHA U 3I(PPEKTUBHOCTH
a’pobHoro pecunreza AT® u kakue bnoxummdeckue HakTOPhl X ONPEIEIIIOT?

10. KakoBa ponb a’poOHOro myTH pecuHTe3a AT® B 3HEPreTHYSCKOM OOECICUCHHM MBIIICYHON
paboter?

11. Jatp XxapakTepUCTHKY OHEPIeTHUECKOro OOECHedeHUs] YIPAKHEHWH, CHeHU(pUUECKUX JUId
n30paHHOTO BaMM BUAA (DU3KYIBTYPHO-CIIOPTUBHON AEATEIHHOCTH.

Tema buoxumuueckue usmeHeHUs 6 OP2AHU3IME NPU MbIULEYHOU 0esTMEeNbHOCIU U PA3IUYHON NAMONOUU.
Buoxumuueckue mexanusmvl ymomieHus

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

MU3MEHEHHMSX, UX B3aUMOCBSI3b.

XapakTep OSHepreTHdeckoro obOecnedeHuss pabOThl Kak TJIaBHBIA  (aKkTOp,  ONpeNessIonui

HAaIpaBJIeHHOCTh CPOYHBIX OMOXMMHYECKHX M3MEHEHHH. 3aBHCUMOCTh XapaKTepa M TIyOWHBI CPOYHBIX

3.3 OMOXMMHNYECKMX M3MEHEHHH OT OCOOEHHOCTEH MBINIEYHOH pabOThI: MOLIHOCTH M NMPOAOJIKUTEIHLHOCTH

YIpaKHEHUH, TPOJOJDKUTEIEHOCTH WHTEPBAJIOB OTIBIXA, PEKUMA JCSATEIBHOCTH MBIIII, KOJINYECTBA
YYaCTBYIOIIMX B pa0oTe MBIII. bHoXuMuYeckue M3MEHEHHsS B PabOTAIOIIMX MBIIIIAX, KPOBU, APYTHX
opraHax © TKaHiX. BHOXMMHYECKHE OCOOCHHOCTH MOOWIIM3AIMU JHEPreTHYeCKuX CyOcTpaTtoB u
TpaHCIOpTa KUCIOpoJa K padoraroniuMm MeimmaM. OCcOOSHHOCTH peryisimui oOMeHa BEIIeCTB TpH
paboTe B pa3InvHBIX YCIOBUSIX.

buoxumuueckne W3MEHEHHs IIpU MATOJOTMYECKUX COCTOSHHSX: BOCHAJCHHE, OTEK, HapyIIeHHUs
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reMocrasa, HapyIIeHHAX AbIXaHus, KpOBOOOpaIeHHs, TOME0CTa3a, SHIOKPHHHOMN MaTOJIOTHH.
buoxuMuueckne HM3MEHEHHMS, NPHBOASIINE K DPA3BUTUIO YTOMICHHS: MCUEPIIAHHE IHEPreTHYECKHX
CcyOCTpaTOB, HapylIeHHE TOMeocTa3a BHYTPEHHHX Cpell OpraHM3Ma, yrHeTeHue (QepMeHTaTHBHOI
AKTUBHOCTH TPOAYKTaMH «pabodero» oOMeHa, HapyIIeHHE IIIaCTHIEeCKOro obecrneueHHs (yHKIHH,
U3MCHEHHs HEPBHOH M TOPMOHAIBHOW peryisiud. Poyib «UEHTpanbHBIX» M «IIepUPEepUIecKuX»
OMOXHMHYECKHX M3MEHEHHH, BBI3BIBAIOIINX YTOMJICHHE IIPU Pa3IMIHON MBIILIEYHOH paboTe.
HampaBneHHOCTE OMOXMMHYECKHMX IIPEBPAIICHUH B IIEPUOA BOCCTAHOBJIEHHS Ha BOCIIOJIHCHHUE
3aTpavyeHHBIX 32 paboTy BELIECTB M YCTPaHEHUE HAKOIUIEHHBIX IPOMEXYTOYHBIX M KOHEYHBIX IPOJYKTOB
Merabonu3ma. [eTepoXpOHHOCTH BOCCTaHOBIICHMsS. lcronb3oBaHHME JXHPOB B KauecTBE OCHOBHOTO
MCTOYHMKA DHEPIHH B MEPUOJ BoccTaHOBIeHUs. Kuciopomuslid nonr. buoxuMudeckue MexaHU3MBI €ro
o0pazoBaHus U omatel. AHaOonuyeckas (aza oOMeHa BelecTB. SIBJIeHNE CyNepKOMIIEHCAIIHH.
KymynsaTuBHBIE OMOXMMHYECKHE N3MEHEHHS O/ BIMSHUEM CHCTEMAaTHYECKON MBIIIEYHOW TPEHUPOBKH,
UX CHeNU(UYHOCTH B 3aBUCHMOCTH OT HANpaBJICHHOCTH TPEHHUPOBKH. B3ammopeicTBuEe CpOUYHBIX U
OTCTaBJICHHBIX 3P ()EKTOB TPCHUPOBKH KaK INIABHOE YCIOBHE BOSHHKHOBEHUS KyMYJISTHBHBIX H3MCHEHHUH.
buoxuMuueckne ¥ CTPYKTypHBIE H3MCHEHUS, ONpPEACIAIONINE YBEINYCHHE MBINICYHOH MaccChl,
MBIIIEYHON CHIIBI U CKOPOCTHBIX Ka4ecTB. BHOXHMIYeCKHe OCHOBBI B3aMMOCBSA3U CKOPOCTHBIX KaueCTB U
cwibl. CpodvHBIC, OTCTaBJICHHBIE M KyMYJIATHBHBIC OHOXMMHYECKHE W3MCHEHHS IIPH TPECHHPOBKE
CKOPOCTHO-CHJIOBOTO XapakTepa. bruoxummudeckoe 000CHOBaHHE METOAOB TPCHUPOBKH, HAIIPABICHHBIX Ha
YBEJINYCHUE MaKCHMAIIbHOW MBIIICYHOI MaCcChl, MBILICYHOH CHIIBI M CKOPOCTHBIX KAQueCTB.
buoxumuueckue (akTopsbl, ONpEAEISIONINe NPOsBICHUE BHIHOCIMBOCTH. bruoxumuieckoe o00CHOBaHHE
CHGHI/Iq)I/I‘-IHOCTI/I MPOSABJICHUA BBIHOCIMBOCTH. Ilonstue 00 AJIaKTaTHOM, T'JIMKOJIUTHYCCKOM U a3p06HOM
OMOXMMMUYECKMX KOMIIOHEHTaX BBIHOCIMBOCTU. BHOXHMMHYEckOoe 000CHOBaHHE METOAOB TPCHHUPOBKH,
HalpaBJICHHLIX Ha COBCPUHICHCTBOBAHUC pa3JIMYHbBIX KOMIIOHCHTOB BBIHOCIMBOCTH. buoxumuueckue
moKasaTeinu YPOBHA  pa3BUTUA aJIaKTaTHOTr O, TJIMKOJIUTHYCCKOT'O u a3p06Horo KOMITIOHCHTOB
BBIHOCJIHBOCTH.

3anamue cemunapckoeo muna (npakmuueckoe sanamue) 1. Kiiaccuuxamust MpIIIEYHBIX YIPaKHEHUH
no OmoxmmudeckuM KpurepusiM. OCoOEHHOCTH OMOXHMHYECKHMX M3MEHEHHH B KPUTHYECKHX YCIIOBHSX
MBIIICYHOHN JIESTENBHOCTH: Ha YPOBHE «IIOPOTa aHApOOHOTO 0OMEHa), Ha «KPUTHUECKOI» MOITHOCTH, Ha
«MOIIHOCTH HCTOIICHHSA», HAa YPOBHE MaKCHMaJbHOH aHa’pOOHONW MOIIHOCTH, TPH BBINOJIHEHHU
YIpakKHEHUH Pa3HBIX 30H OTHOCUTEIIEHOW MOIIHOCTH.

Broxumunueckue pakTopbl yTOMIIEHUS IIPY BHIIOIHEHUH KPATKOBPEMEHHBIX YIIPaXHEHHH MaKCUMAaIbHON
U cyOMaKCUMaJIbHOW MOIIHOCTH, JUIUTENIbHBIX YIIPAKHEHUH YMEPEHHON MOILITHOCTH.

OcoOeHHOCTH  peryyisiiui  OOMEHHBIX IPOIIECCOB B IEPUOJ| BOCCTAHOBJIEHHS. bHoxuMuueckoe
000CHOBaHME CPEJICTB M METOAOB YCKOPEHUs BOCCTaHOBUTEIBHBIX IIpoleccos. lcnonb3oBaHue
0COOEHHOCTE! MPOTEKaHMsI BOCCTAHOBUTEIIbHBIX ITPOLIECCOB IPH TIOCTPOSHNUH CIIOPTUBHOM TPEHUPOBKH.

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

1. Yro mnoHMMaeTcs TOA CPOYHBIMH, OTCTaBICHHBIMH, M KyMYJISATUBHBIMH OHOXHMHUYECKUMHU
HU3MEHEHUAMU?

2. Tlouemy xapakTep HEPreTH4YECKOro OOECIEUeHUs! SBISETCS TIaBHBIM (PAKTOPOM, OIPEAEIAIONINM
HaIpaBJIEHHOCTb U ITyOMHY OMOXMMHYECKUX N3MEHEHHUH IpH padboTe?

3. Kak cpounble OHMOXMMHYECKHE W3MEHEHHS 3aBHUCST OT OCOOEHHOCTEH BBITIOIHSAEMOH MBIIICYHON
paboTBI: MOIIHOCTH ¥ MPOJODKHTEIFHOCTH YIPAXHEHUsI, IMPOAODKUTEIBHOCTH Tay3 OTHbIXa,
PEKHMa JISSITENEHOCTH MBIIIL], KOJIMYECTBA YYacTBYIOMINX B pab0Te MBIIII U PYTUX 0COOEHHOCTEH?

4. Kakue M3MEHEHHUS NPOMUCXOISAT B PabOTAIOUIMX MBIIIIAX, KPOBH, IPYTHX OpraHax M TKaHAX IpH

(usmueckoit Harpy3ke?

KakoBBI 0COOEHHOCTH peryisaiuyu 0OMeHa BEIIECTB MPH MBIIIeYHOH paboTe?

Uto JIe)KHUT B OCHOBE KJIaCCH(DUKAMI (PH3UUECKUX YIPaKHEHHH 110 OMOXMMHUIESCKUM KPUTEPHSIM: T10

30HE OTHOCHUTEIBHON MOIIMHOCTH (MaKCHMalbHasi, cyOMakcHMaibHas, OoJbIIas, yMepeHHas), IO

MIPENMYIIECTBEHHON HAIIPAaBICHHOCTH U 1Ip.7

7. KakoBbl 0COOEHHOCTH OMOXMMHYECKMX H3MEHEHHWH IpH BBINOJIHEHWH YNPa)KHEHUI pasHbIX 30H

OTHOCHUTEJIBHOW MOIHOCTH, B KPUTUYECKUX YCIOBUSIX MBIIIEYHON IESTEIbHOCTH: Ha YPOBHE MOPOra

aHa’pOOHOro 0OMEHa, KPUTHYECKOH MOIIHOCTH, MaKCUMaJIbHOW aHa’pOOHOM MOIIHOCTH U T.I1.?

OxapakTepu3yiiTe I3MEHEHHs BOJHO-COJICBOTO OallaHca o] BIUSHUEM (HU3N4ecKol paboThI.

9. Kakue 6MOXMMHYECKHE U3MEHEHHUSI MOTYT NIPUBECTU K HACTYIIEHUIO YTOMIIEHUsS?

10. B uem mnposiBisieTcst CeMUPUIHOCTE OMOXUMHYECKUX M3MEHEHHH, BBI3BIBAIOLINX YTOMIICHUE IPU
pa3Hoi MBIIeYHOI padoTe?

11. [aiiTe XxapakTepUCTHKy OMOXUMHYECKIX M3MEHEHHH, MPUBOIAIINX K YTOMIICHHIO, IPH CHOPTHBHOM
JeSITeTbHOCTH.

12. KakoBa HampaBiIeHHOCTh OMOXHMHYECKHX MpEBpAIlEHHH B TMEPHOJ BOCCTAHOBICHUS TIOCIE
MBIIIIEYHON pabOTHI?

13. KakoBa mocineqoBaTeNbHOCT, M IPHMEPHBIE CPOKH BOCCTAHOBIICHHS pAa3IMYHBIX BEIIECTB,
pacrnaBmmxcs npu padore?

14. da3zp1 BoccTaHOBIIEHMS (TEKyIIas, CPOUHAs], OTCTABJICHHAs).

oo

®©
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15. Kak u B Kakue CpOKHU IPOMCXOIUT YCTPAHCHHE KOHEYHBIX M NPOMEXYTOUHBIX MPOAYKTOB OOMEHa
rocJie paboTh1?

16. UYro HazpIBaeTCs KUCIOPOTHBIM gonroM? Kakne OMOXMMUYecKre TPEeBPaIeHNs JIe)KaT Ha OCHOBE ero
00pa30BaHUs U «OILIATHI»?

17. Haiite Onoxmmudeckoe 000CHOBaHHNE (PaKTOPOB, YCKOPSIONINX BOCCTAHOBUTEIIHHEIE TTPOIECCHI.

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

3.4

Tema buoxumuueckue 3AKOHOMEPHOCmMU 60CCMAHRO6IEHUA HAPDYULEHHbIX gbyHKuuﬁ buoxumuuecxue
3AKOHOMepHOoCcmu aéanmauuu K MblUeHoul pa6ome u npu namoaocuu. Buoxumuuecxue ocnoswl
08U2AMEIbHbIX KAYECME cnopmcemena

3anamusa cemunapckoco muna (npakmuuveckue 3auamusi) 12, 13. 3aKOHOMEPHOCTH pPa3BUTHA
a/IalTAllHOHHBIX OMOXMMHUYECKHX M3MEHEHHMI: NPaBHIbHOE COOTHOLIEHWE PA0OTHI M OTABIXA, MPUHINI
CBEPXOTATOLIECHUS, TPUHIMI CHEUU(PUYHOCTH, LHMKIMYHOCTh U OOpaTUMOCTh  aJanTallMOHHBIX
n3MeHeHHH. buoxumuueckoe 00OCHOBaHME CpPEACTB W METOAOB, YCHJIMBAIOIIMX aJaNTallUOHHBIC
OuoxuMuueckre u3MeHeHus. [locienoBarenbHOCTh OMOXMMHYECKUX M3MEHEHUH IPH CHCTEMaTHYeCKON
TPEHUPOBKE M pacTPEHHPOBKE. bBHOXMMHYECKHMEe H3MEHEHUS B OpraHu3Me IpH MEepeTPEHUPOBKE.
Tecmosvlii KoHmpoab no meme « OCHO8bI OUOXUMULU CIOPMAY.

5.2.2 Copep:xxanne pa3iesioB U TeM y4eOHOH JUCUMILIUHBI (3a04Hasi popMa 00yueHuUs1)

Ne
pasoeina,
membl

Cooeporcanue

1

Paznen CraTnueckass OHOXuUMHUS
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Tema Cmpoenue amoma (cocmagHble yacmu, 3apsi0 cocmaghvlx yacmeit). Aopo amoma (cocmas, macca,
3apsa0). Pacmeopul. OcHoBbl opeaHuieckou Xumuu

Camocmosimenvras paboma. I1oNTOTOBUTH JIEKTPOHHBIE (DOPMYIIBI aTOMOB 5 XMMHUUECKHX JJIEMEHTOB.

1.2

Tema Ocrogol opzaHulteCKozi xumuu. Xumuueckuii cocmae opeaHusma vejioeexa

Camocmosmenvnas paboma. Penenue 3ana4 npeoOpa30BaHUs KOHIEGHTPAIMI PacTBOPOB.

1.3

Tema 061/(41/18 3AKOHOMepHOoCmu obmena sewecme 6 opeaHusme 4eioseKda. Euoaﬂepeemuka

3ansimue cemunapckozo muna (npakmuueckoe sawsmue) I. OOIIUE TPUHIMIBI PETYJSIMH OOMEHA
BEIIECTB. MeXaHM3Mbl JAEATEIbHOCTH BaKHEHINMX PETYJIATOPHBIX CHUCTEM OpraHH3Ma: CHCTEMBI
I EepeHIMPOBKH KJIETOK, CHCTEMbl KJIETOYHOW aBTOPETYJSIMH, SHIOKPHHHON CHUCTEMbI, HEPBHOMN
CUCTEMBI.

B3anMocBsI3p 0OOMEHHBIX ITPOIIECCOB C KJIETOUYHBIMU CTPYKTYpaMH.

OHepreTndeckuii 3(P(PEeKT OMONIOTHUECKOTO OKUCIICHMS: AKKyMYJSIHsS SHEPTHH B MaKpOAPTUUECKHX
CBsI3IX | TeriooOpasoBanue. AneHosuHTprupochopHas kucnora (ATD), 0coOeHHOCTH ee XUMUIECKOTO
cTpoeHMs, Owosormdeckas ponb. OOmmMe TMpPEeACTaBICHUS O MEXaHW3Max  OKHCIHTEJHFHOTO
¢dochoprnmmuposanus. [ToHATHE O CYOCTPATHOM H OKHCIUTEIHHOM (POCHOPIITHPOBAHAH.

CBoOomHOE OKHCIIEHHE. 3aBHCHUMOCTh CTENEHH CONpPSDKEHMsI OKucieHusi ¢ (ochopummpoBaHueM OT
()YHKIIMOHAIEHOTO COCTOSIHUSI OPTaHU3Ma

Camocmosmenvras paboma. I1oNTOTOBUTH OTBETHI Ha BOIPOCHI:

1. UYe™ paznuuaroTcs MpoIiecchl 0OMeHa BEIIECTB B )KUBBIX OPTaHU3MAax U HEXKUBBIX Telax?

2. W3 kakux craguii CKIabIBAIOTCS MPEBPAIEHHUS BEIIECTB B X0/1€ ACCUMUWIALINN U JUCCUMMIAIIIH?

3. B uem mposBisieTcs B3aUMOCBSA3b MEXy MPOIECCaMH ACCHMMIISIIIAN M TUCCUMMIIALIUHN?

4. Kakune n3meHeHus B 0OMEHE BELIECTB IIPOUCXOIAT C BO3PACTOM, O] BIUSHUEM (YHKIMOHAJIBHOM
AKTUBHOCTH?
Kakoe BimsHIE Ha 0OMEHHBIE TPOLIECCH MOYKET OKa3hIBATh MUTaHUE?

6. KakoBBl OCHOBHBIC HalpaBJICHHWS H3MEHEHWII OOMEHHBIX NPOLECCOB B XOJE€ IPHCHOCOOJICHUS
OpraHu3Ma K MEHSIOIIUMCS YCIOBUSIM CYILECTBOBaHMS?

7. Kaxue ¢pyHkiuy B oOMeHe BENIECTB BINOIHSIIOT CTPYKTYPHBIE KOMITOHEHTHI KJIETKN?
UeM oTiIMYAIOTCA TNPOIECCH OHOJIOTHYECKOTO OKHCIICHHS OT OKHCIJICHHS, NMPOMCXOJSIIET0 BHE
opranusma?

9.  Kakne TUIBI OKHCINTEIBHBIX PEAKIUH TPOUCXOAT B )KUBBIX OpraHu3Max?

10. B 4ewm 3akirodaeTcs OTIUYHE PEAKIi a3pOOHOTO OKUCIICHHS OT aHadPOOHOT0?

11. Kaxwe mpomexyTOuHBIE TIEPEHOCUHNKH 00€CTIEYNBAIOT TPAHCTIOPTUPOBKY MPOTOHOB U 3JIEKTPOHOB OT
OKHCJIIEMOTO BEIIECTBA HA KUCIOPOL?

12. KaxkoBbI 0COOEHHOCTH MOJEKYISAPHOTO CTPOCHHS NHPHIMHOBBIX M (DIIABHHOBBIX JAETHIPOTEHA3,
IIUTOXPOMOB, KaTaya3zbl? Kakue ¢akTopsl mUTaHUSI HEOOXOIUMBI JJIsl CHHTE3a 3THX (ePMEHTOB?

13. Kakyo posb urpaer KHCJIOpo/] B Ipolieccax OnoI0rn4ecKoro OKUCIeHNUS ?

14. KaxkoB sHepreruueckuii 3hpexT a3poOHOro ONOIOTNIECKOr0 OKUCICHUS?

15. KakoBbl 0COOCHHOCTH MOJIEKYJISIPHOTO CTpPOCHHUsI aleHO3UHTpUdochopHor kKucinotsl (ATD) n
KaKoBa €€ POJIb B )KUBBIX OpraHU3Max?

16. Kak ocymecTBisiercss HakOIUICHHE DSHEpPIrud, OCBOOOXJIAIOMIEHCS B XOAe OHOJOrMYecKOoro
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OKHCJICHHSI, B MaKpOIpruyeckux pocdarubix casssx ATO?
17. Yto moHUMaeTcss TOJ CBOOOAHBIM okucieHneM? Kakue ¢akTophl BBI3BIBAIOT pPa300IICHHE
OKHCITICHHUS ¥ POCHOPIITUPOBAHUS?

Tema buoxamanus

3anamue  cemunapckoco muna  (npakmuueckoe 3saumamue) 1. CBoicTBa (PEPMEHTOB Kak
OMOKaTAIN3aTOPOB: TEPMOJIAGHIBHOCTD, TEMIIEPATyPHBIH ONTHMYM, BIMSHUAE aKTUBHOW PEAKIUH CPEIbI
Ha aKTHBHOCTH ()EpPMEHTOB, aKTHBaLUs M HHTHOMpoBaHHe (epMeHTOB. buoxmmmueckue MeXxaHH3MbI
JercTBUS PEPMEHTOB.

brnoxuMupueckne MeXaHW3MBI Y4acTHs BHTaMHHOB B oOecHedeHHH OOMEHHBIX IpoleccoB. Poib
BUTaMHUHOB B oOpa3zoBaHuu KodepMmeHTOB. buomormueckas poib M NHIIEBHIE HCTOYHUKU
BOJIOPACTBOPUMBIX M KHPOPACTBOPUMBIX BUTAMUHOB.

Camocmosmenvhas paboma. IIoATOTOBUTH OTBETHI Ha BOIIPOCHL:
1. KakoBo ctpoenue depmenros? Uro HazbiBaloT KodepMmeHTOM, anopepmenTtom? KakoBa ponb 3THX
CTPYKTYPHBIX KOMIIOHEHTOB (hepMeHTa B ()epMEHTATUBHOM KaTtaiuze?

14 2. UYro Takoe nzodepmeHTHI?
3. B yem cymHocTe akTMBauMu W wuHruOupoBanus ¢epmentoB? Kakue QakTopbl OKa3bIBalOT
aKTHBUpYIOIIEE M MHTHONpYyIolIee BIMSHUE Ha (PePMEHTHI?
4. B yeM 3akmovaeTcs MEXaHU3M (pEpPMEHTAaTHBHOTO KaTanu3a?
5. JlaiiTe onpeneneHne MOHATHS «BUTAMHHBD».
6. Kak xnaccudunmpyrorcs Butamunsl? [IpuBeanTe mpuMepsl BATAMUHOB Pa3HbIX KJIACCOB.
7. Kakne QyHKIHMH BBIIONHSIOT B OpraHM3ME BOJOPACTBOPUMBIC BUTaMUHBI? [IpHBennTe KOHKpPETHBIE
NpUMEpHI TaKUX (QyHKINI BOIOPACTBOPUMBIX BUTAMHHOB.
8. KaxoBbl pyHKIIMM B OpraHu3Me BayKHEHILIUX )KUPOPACTBOPUMBIX BUTaMHuHOB: A, /I, E, K?
9. Uro nmoHMMaeTcs 1ol aBUTAMUHO30M, THIIOBUTAMUHO30M, TUIIEPBUTAMUHO30M ?
10. [Touemy HEJI0CTATOK B ULIe BOJIOPACTBOPUMBIX BUTaMHUHOB ObicTpee
NPUBOAMT K Pa3BUTHIO TMIIOBUTAMUHO32, YEM HEJI0CTATOK KUPOPACTBOPUMBIX BUTAMHHOB?
Tema Bumamunbl
15 Camocmosmenvras paboma. COCTaBUTh TaOJIUIy OCHOBHBIX BUTAMUHOB, UX COJICPXKAHUE B IIPOAYKTAX
MUTaHMsI, CyTOYHAsE HOpMa MOTPEOJICHUS, CAMITOMBI THIIO- ¥ THIEPBUTAMHHO3A.
2 Paznen [uHaMu4yeckass OMoxXumusi
Tema Obmen yene0006
3ansimue nexyuonnoz2o muna 1. @yuxuuu yriesoaos. Knaccudukarms.
XuMHYecKne TpeBpalieHusl YIIIeBOJIOB B Ipolecce MUIeBapeHus. ['maponn3 au- W HOoNMcaxapuoB.
MexaHu3MBbl TPaHCIIOPTA MPOIYKTOB PACIICIUICHHUs YTIIEBOAOB Yepe3 KJICTOUHbIE MEMOpaHBI, ITyTH UX
UCTIONIb30BAHMS B OpPraHU3Me.
BrocunTe3 M MOOMIM3AIMS TIMKOTEHA B IEYEHH U IPYTUX TKAHSX, PETYIIALUS STHX MPOLIECCOB.
Hcnonp3oBaHue yrieBoI0B B KAYECTBE HCTOYHNKA SHEPTUH. AHA3POOHBIN pactiaj IIIMKOTe€Ha U TIIIOKO3bI
(mkonu3). HavanpHast akTuBammst YIieBOJOB B XOJ€ TJIMKOJIM3a, OKUCICHHE IPOMEKYTOUYHBIX
NPOJXYKTOB TJMKOJIM3a W aKKyMYJIMPOBaHUE JHEPrHMM B MaKpOIPIHYECKUX CBS3sIX, 0Opa3oBaHHE H
yCTpaHEHUE MOJIOYHOM KHCIOThI. DHepreTnieckuii agdekr rimmkomnusa.
AspobHas craaus npeBpalleHnit yriaesonoB. OKUCIUTENFHOE IeKapOOKCHIMPOBAHNE TTMPOBUHOTPAHON
KHCJIOTHI W oOpa3oBaHue aretuia Kodepmenra-A. IIpeBpamieHust ametwsi KopepMeHTa-A B IHKIE
TPUKApOOHOBBIX KHUCIOT. CBsI3h ITMKJIA TPHUKApOOHOBBIX KHCIOT C CHCTEMOH IepeHoca BOAOPOAa Ha
kuciopon u pecunreza AT®. Dueprernueckas 3h(HEeKTHBHOCTH a3POOHOTO PacCIana yrieBoa0B.
OOmpe mpeAcTaBIeHUs] O MEHTO3HOM LMKJIE INPEBPALICHHH YIJIEBOJOB W aHa’poOHOM 00pa3oBaHUU
21 SIHTAPHOM KUCIIOTHI.

Hcnonp3oBaHue yrieBoJOB B IUIACcTHYeCKuX mensx. OOpa3oBaHue ©  poOjb B OpraHH3Me
reTepoIoIrCcaxapuiaoB.
OO1ye npeacTaBIeHHs O TIIIOKOHEOTeHEe3e.

3anamue cemunapckoeo muna (npaxmuueckoe samamue) 2. CoiicTBa yrieBonoB. Ilytm pacmana
rmkoreHa. I'mmkomms. AspoOHoe okmcnenue yriaeBomoB. Llukim Kpebca. Dueprermueckuii 3¢ dext
OKHCJICHHS yTIICBOJIOB.

Camocmosmenvuas paboma. I10ATOTOBUTH OTBETHI HAa BOIPOCHL:

1. Kakwme yriaeBoipl BCTpPEUalOTCs B BaXHEHIIMX MpoaykTax nutaHus? Kakue M3 HUX MOJBEprarorcs
MHUIIEBAPUTEIEHBIM PEBPAIICHUAM?

2. Kakme ¢epMeHTB OCYImIECTBISAIOT THUAPONU3 BaXHEWMHX yriieBonoB mwmum? Kakume ycrmoBus
HEOOXOIUMBI 171 IeHicTBHA 3THX (hepMeHTOB?

3. KakoBbl IyTH HCHOIB30BAHUS B OPraHU3Me NPOAYKTOB MHUIEBAPEHHs YTIEBOA0OB?

4. Kak npouCXOAUT CUHTE3 U pacnaj IIMKOreHa B MEUeHH, MBIIAX U APYrux opraHax u Tkansax? Kax
peryaupyroTcs 3TH Ipouecch?

5. Kak ocymecTBisitoTcst aHa’poOHble MpEeBpalleHHs TIJMKOreHa W Ioko3bl (Timkonms)?  Kak
ocymectBisiercsi pecuntes AT® B xone rmkonmza? KakoBa sHeprermyeckass 3¢QexkTHBHOCTH
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rMKoan3a’?
Kaxkue npeBparnieHus mpoucxoasaT B adpodHoi (aze yrieBogHoro ooMena?

7. Kax mpeBpamennus OuKIa TPUKAPOOHOBBIX KHCIOT (TJIABHOTO 3Tama a’poOHOH (a3bl yTIEBOJHOIO
oOMeHa) CBsI3aHBI C CHCTEMOW IepeHoca MPOTOHOB U 3JIEKTPOHOB Ha KUCIOPOJ U pecuHTe3a ATD?

8. Kaxkona sneprerndeckas 3(eKTHBHOCTH a3pOOHOTO OKHCICHHUS YTIICBOIOB?

9. Kakme xuMuueckue NpeBpalieHHs NMPOHMCXOIAT B Mpoliecce yCTpaHeHHs oOpasymolueiics B xone
TJIMKOJIM3a MOJIOYHOM KUCIIOTEI?

2.2

Tema Obmen 1unuoos u 6eiKos

3anamue nexyuonnozo muna 1. IlpeBpaineHus IWIMUIOB B Ipolecce muieBapeHus. CTymeHYaThId
THIPOJIN3 JTUITUAOB.

Vcnonb3oBaHue )XUPOB B KaUueCTBE UCTOYHHMKA SHEPIHH. MOOHIHM3aLusl pe3epBHOTO KUpPa.
Bera-okucnenne XHUpHBIX KUCIIOT, oOpa3zoBaHue aneTun KodepMmeHTta-A. JlanpHe#nine npeBpalieHus
aneTni KodepMeHTa-A: MpeBpalieHus B IUKJIE TPUKapOOHOBBIX KHUCIIOT, y4acTHe B CHHTE3€ KETOHOBBIX
TeJl U 00pa30BaHUM XOJIECTEpPHHA. VICIOJBb30BaHUE KETOHOBBIX TEJl B KaueCTBE MCTOYHHMKA SHEPTHUHU.
DOHepreTudeckuii 53pPEeKT OKUCICHHUS KUPOB.

XUMHYECKHe TIPEeBpalieHUst OENKOB B mponecce numeBapeHus. MEpMEHTH, YJaCTBYIOIIHE B 3TOM
mpomecce, ycinoBusi HUX gedcTtBusa. KoHeunele mpoxykTel mepeBapuBaHus OenkoB. Ilomstne o
MerabonmueckoM  (oHae amuHOKMCIOT. [lyTH HCHONB30BaHWS aMHHOKHCIOT B  OpraHu3Me.
Buytpuxierounsiii cuHTe3 Oenka. Ponp HykIeWHOBBIX KUCIOT B cuHTe3e Oenka. JJHK kak xpaHuTENh
cnenuduaeckoi HHGOPMALUK O CTPYKType OelKoB. brnoxuMuieckne 0CHOBBI TeHETHYECKOTO Koza. Pomb
PHK B nporneccax CUMTHIBAHUS U PEeANN3alMN HACIEACTBEHHON MH(POPMAIH. AKTHBAINS aMUHOKHUCIIOT
mpu cuHTe3e Ocnka. COopka OCIKOBBIX MOJEKYI B pubocoMax. BO3HHKHOBEHHE MPOCTPAHCTBEHHOU
CTPYKTYpPBI OSIIKOBBIX MOJIEKYJI. Perynsiius cunTesa oenka.

Karabonnyeckne mpeBpalleHuss aMHUHOKHCIOT. Peakiuu mnepeaMUHMPOBAHUS, Je3aMUHUPOBAHMA,
nekapOokcmnpoBanus. OOpa3oBaHME 3aMEHUMBIX aMHHOKHCIOT M OHOJIOTMYECKH aKTHUBHBIX
MIPOM3BOIHBIX aMUHOKHUCIOT. CBS3b NMpPEeBpaIleHHH aMHHOKHUCIIOT C IMKIOM TPUKapOOHOBBIX KUCIIOT.
OO0pa3zoBaHne amMMHaka TPH JE3aMUHUPOBAHMM aMHHOKHCIOT W a30THCTBIX OCHOBaHMH. TpaHcmopt
amMMuaka. OpHUTHHOBBIH ITUKJI CHHTE3a MOYECBHHBI KaK INIaBHBIM MyTh yCTPAaHEHUS] aMMHUaKa.
ConeprxaHue, paclpefeNeHHe MEXIy OTIACIbHBIMH TKAaHSAMH M POJb BOJBI B OpPraHM3ME YEIOBEKA.
Baxneiimme BOJHO-AMCIEPCHBIE CHCTEMbl OpraHU3Ma: KpoBb, JUM(a, NMpOTOIIa3Ma KIETOK, Moda,
CIIIOHA | JIp., UX XUMHUYECKUH COCTaB M OHostormyeckas posb. [loTpeOHOCTE YenoBeka B BOJIE M IYTH €€
YZIOBIETBOpEeHNUs. DK30reHHas: Boaa. OOpa3oBaHHE >HIOI€HHOM BOABI B PEAKIHMAX OOMEHa BEUIECTB.
HenonupoBanue Boabl. OcOOEHHOCTH TPAHCIOPTa BOJBI Yepe3 KIeTouHble MeMOpaHbl. Beinenenne Boas!
U3 OpraHu3Ma. bHOXMMHYecKHe MEXaHM3Mbl perysiMM BOJHOTrO OanmaHca opraHusma. JKaxna.
OcmoTtuyeckast IpUpoia HCTUHHOM JKaXKIBI.

MuHepalbHBIE COSMHEHUS OpraHNu3Ma 4eJI0BeKa, X COAEpIKaHHUe, paclpeielieHue MEeXIy OTACIbHBIMU
TKaHAMH U pOJIb B opranu3me. VIoHbI, poJib HOHOB B 00pa30BaHUU KJIETOUHBIX CTPYKTYp U MOAJIEPKAHUN
MPOCTPAaHCTBEHHOW KOH(UIYpaluu MOJeKya OuonosnmepoB. VoHHas peryisinus (epMEHTaTHBHOM
aKTHBHOCTH. Y4acTHEe HMOHOB B 0Opa30BaHMM MEMOPAaHHOTO IOTEHIHANa, PETYJISIHH OCMOTHYECKOTO
JIaBJICHUS M aKTUBHOM PEaKIMK KUIKOCTHBIX CpPeJl OpraHu3Ma.

[ToTpeOHOCTs OpraHm3Ma 4eNOBEKa B Pa3IMYHBIX MHHEPAIbHBIX COCIMHEHHMSX U €€ H3MEHEHHE B
3aBUCHMOCTH OT BHEIIHMX YCIOBHH M (YHKIMOHAIBHOTO cocTosHHUA. OCOOEHHOCTH TpaHCIOpTa
MHUHEPAIbHBIX COCIMHEHUH W HWOHOB. BplnelneHHe MUHEpalbHBIX COEAWHEHWH C IOTOM M MOYOL.
broxumMuueckre MexaHU3Mbl PETYIISILUA MUHEPAILHOT0 0OMeHa. ['opMOHBI.

3auamue cemunapcroeo muna (npaxmuuecxoe 3anamue) 2. OoMeH munuoB u 6enkoB. Kiaccudpukanmys.
JKerne3bl BHyTpeHHEH CeKperiu. Pojib pa3InYHbIX TOPMOHOB B PETYJISIIHH OMOJIOTHIECKUX MTPOIICCCOB.
HapyieHust rOpMOHAIBHON PErYIISIUN U UX TOCICACTBHUA.

Camocmosmenvhasn paboma. I1oATOTOBUTH OTBETHI HAa BOTIPOCHI:

1. Kakuwe XuMHUYECKHE TPEBPAIICHUS COBEPIIAIOTCS C KHpaMU W JIMIOWAAMH TIPH WX MHUIICBAPESHUN?
Kaxkue mpu 3ToM 00pa3yroTcst MPOMEKYTOUHBIE M KOHEUHBIE TTPOYKTHI MUIIEBAPEHUSI?

2. Kakyio poyib WrparoT JXEIYHbIE KHCJIOTHI B TMPOIECCE MHUIICBAPEHUS JHUIUIOB W BCACHIBAHUS
MPOAYKTOB WX mumieBapeHns? KakoBbl OHOXUMHIYECKHUE MEXaHW3MBI STOTO BIIHSHUS JKEITYHBIX
KHUCIoT?

3. Kak u rzie mpoucXoauT CHHTE3 CIIeMU(PHUUSCKUX JIUTUI0B U3 MPOYKTOB MMUIICBAPCHUS?

4. Kak ocyiecTBisieTcs TpaHCIOPT U ACTIOHUPOBAHUE JIMIIUAOB B OpraHu3me?

5. Kakue XxuMuueckue mpeBpamieHUs MPOUCXOIAT Mpru MoOwmim3anuu aunuaoB? Kak ocymectsisiercs
peryssius 3Toro npoiecca?

Kakune xuMudeckue npeBpaiieHus IPOUCXOIAT MPU OeTa-OKUCICHUN YKUPHBIX KUCIOT?

7. KakoBa sHeprermueckas 3()(QeKTUBHOCTh OeTa-OKHCICHHS >KUPHBIX KUCJIOT (Ha TpuMepe Tro0oi
YKUPHOU KUCIIOTHI)?

8. Kakme xmMmMudeckne IpeBpamleHus NPOUCXOAAT C TIHMIEPUHOM, OOpa3ylommMcs B Ipolecce
MOOWITU3aIIAN YKHPOB?

9. B uyeMm 3awmoyaroTcsi OTJIMYUS B MPEBPALICHUSIX >KUPOB, HAXOASIUUXCS BHYTPU KIETOK MBILII U
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JPYrUX OpPraHoOB U TKaHEH, U )KUPOB, COJEPIKAIIMXCS B OPraHU3MEHHBIX XMPOBBIX JIETO (MOAKOXKHOM
YKUPOBOH TKaHW, CaTbHUKAX, OpbDKeHKax u np.)?

10. KakoB XMMHM3M CHHTE3a KETOHOBBIX Tel? B Kakmx yCIOBHAX HPOUCXOOUT YCHJICHHE CHHTE3a
KETOHOBBIX Ten?

11. KaxoBBI JanpHEHIINe MpeBpameHnss KETOHOBBIX Tel?

12. KaxoBbI 0cOOEHHOCTH 0OMEHa XoJiecTeprHa?

13. Kakpe XMMHUYECKHE MPEBpAIECHHUs MPOMCXOIAT ¢ OelkaMu B Tporecce ux numeBapenusa? Kaxwe
(bepMEeHTHI 00ECIIeUNBAIOT ATH MPEBPALIECHHS U KAKOBBI YCIIOBHS UX JICHCTBHA?

14. KakoBbl OMOXMMHYECKHE MEXaHU3MBI 3aIIUTHl CTPYKTYPHBIX OCJIKOB IHIIEBAPUTEIBHONW CUCTEMBI OT
camoInepeBapuBaHus?

15. Yto monumaercst moj meraboiaudyeckuM (oHmoM amuHOKUCIOT? Kak oH dopmupyeTcss U KaKOBBI
IIYTH €ro UCIIOJIb30BaAHMS?

16. KakoBbl OCHOBHBIE JTambl OWMOCHHTE3a OenkoB B KieTkax? Kakue XuMHYecKHe NpEeBpalleHUS
MIPOUCXOIAT HA KaXKIOM dTare OnocuHTesa?

17. KakoBBI MeXaHU3MBI PETYJISIIIAN CHHTE3a OSIKOB?

18. Kak mpoucxoJsT MpeBpaIleHus U pacraj, aMUHOKHUCIOT B OpraHu3Me (peakiuu [e3aMHHUPOBAHMUA,
JeKapOOKCIIINPOBAHUS, INepeaMUHHpOoBaHusA). KakoBa poss 3THX mpeBpamieHnii B oOecrieueHHn
KHU3HEICATEIBHOCTH OpraHn3Ma?

19. Kak ocymecTBiIseTcs BPEMEHHOE M IIOCTOSHHOE CBS3BIBAHHE aMMHaKa, OOpa3yIOLIErocs IpH
AC€3aMUHUPOBAHNUU amuHokuciaor? Kak MpOUCXOAUT CUHTE3 MOYCBHUHBI U3 aMMHAKa B IMCUYCHU U €TI0
yCTpaHEHUE U3 OpraHu3Ma?

20. Kakue xoHeuHbIe MPOIYKThI 0OMEHa 00pa3yloTCsl IPU pachaje a30TUCTBIX OCHOBAaHHM, BXOJASIINX B
COCTaB MOHOHYKJICOTUIOB Y HYKJICUHOBBLIX KHCIIOT?

2.3

Tema Obmen 600bl u MunepaibHbix eewecms. 1 opmonvi

Camocmosmenvras paboma. I1oATOTOBUTH OTBETHI Ha BOIIPOCHI:

1. KakoBo conepkaHue BOABI B OpPraHM3ME M €€ paclpejielieHue MEXIy PpasIuYHbBIMU TKaHSAMH U

opraramu? Uto moHUMaeTcs oA CBOOOTHON, CBSI3aHHON W IMMOOWIIBHOM BOIO?

2. KakoBa ponb BoJbl B opranusme?

3. KakoB xmmuueckmii cocTtaB W OHONOTHYECKAs pOJb BaXHEUIIMX BBOJHO-TUCIICPCHBIX CHUCTEM
OpraHn3Ma: KpOBH, TUM(EI, KJICTOYHOU MPOTOILIA3MBI, MOYH, CITFOHBI?

4. Kaxue hakTopsl BIHAIOT Ha MOTPEOHOCTh OpPraHU3Ma YejoBeKa B Boje?

5. KaxoBbI OMOXMMHUYECKHE MEXaHU3MBI PEryILIIHN BOAHOTO OallaHCa OpraHu3Ma?

6. KakoBo cofiep:kaHne MUHEPATBHBIX BEIIECTB B OpraHU3Me U UX pacipeesieHre MeXy pa3TuIHbIMU
TKaHsIMH 1 opraHamMu? UTo MOHUMAETCs OJ] MaKpO-, MUKPO- M YIIbTPAaMHUKPOIIEMEHTaMu ?

7. KakoBa pojib B OpraHu3Me 4YejoBeKa pa3UYHbIX MUHEPATbHBIX COSAMHEHUN W 00pa3yroIIUXcs Npu
HUX QUCCOLMAIMNHA HOHOB?

8. Kaxkue hakTopsl BIHMSIOT HA MOTPEOHOCTH OPraHU3Ma Y€JI0BEKa B MUHEPAIbHBIX COCAMHEHUSIX?

KakoBbI OHOXUMHUYECKHE MEXAHU3MBI PETYJISIIH 00MEHAa MUHEPAIbHBIX COCTUHCHUI?

Pa3nen OcHOBBI OMOXMMHUM CIIOPTA

3.1

Tema Buoxumus mbiuteuno2o COKpaujerust

3anamue cemunapckozo muna (npakmuyeckoe 3anamue) 3. IlocienoBaTeIbHOCTh XUMHUECKUX PEAKITHH
MBIIIEYHOT'0 COKpamieHust. Poib alleTHIIXoNnHa, HOHOB KaJbLUs M MOJYJISATOPHBIX OENKOB B Ipolecce
MBIIIEYHOT0 coKparieHus. ATd-a3Has akTHBHOCTh MHO3UHA U €€ POJIb B COKPATUTEIHLHOH JIESITENEHOCTH
MBI, B3auMmojelcTBue akTMHA W MHO3MHA B MPOLECCE COKPAIIEHHWsA. XUMHYECKHE PEakuuH Iph
paccnabnenun Mpim. Poms AT® B aByxdasHoit MblmieuHOH aesTenbHOCTH. OTHOCHTENbHOE
MOCTOSTHCTBO KOHIEHTpauun AT® — HeoOXonmMmoe ycClIOBHE COKPAaTHTEIbHOW JAESTEIBHOCTH MBbIIII.
[onsatue 06 ad’poOHBIX 1 aHAIPOOHBIX MyTAX pecuHTe3a AT® npu MprmedHon padore. KonndaecTBeHHBIE
XapaKTePUCTHKH OMOPHEPTreTHYECKHX IIPOILECCOB: MOIIHOCTb, €MKOCTh, CKOPOCTH pa3BEpTHIBAHUA,
a¢¢extuBHOCTE. Pecunres AT® B kpeatnH(pOCHOKHHAZHON peakni, KHHETHIECKNE XapaKTePUCTUKN U
MEXaHU3MBl DEryJSIIUUM CKOPOCTH JTOM peaknmud B Tpolecce MBIMeYHoi  paboTel.  Poims
KpeaTnH(POCHOKUHAZHON peakIMi B HIHEPreTHIECKOM OO0ECIeUueHHH MBIIIeYHOW paboTel. Pecumnres
KkpeatnHpochaTa. Yaactue kpeatuHpochaTa B 00€CTIedeHNN BHYTPUKIECTOYHOTO TPAHCTIOPTA SHEPTHH.
Pecuntes AT® B mponecce ramkosm3a. Kunerndyeckne XapakTepHCTHKH M OCOOGHHOCTH DEryJSiLUN
IIMKONM3a Tpu pabore. Ponmb mmkonu3a B SHEPreTHYECKOM OOECHEYEHWH MBIIMIEYHOW paboTHI.
MorouHast KHCI0Ta, 0COOEHHOCTH €€ BIMSHHA Ha OOMEHHbIE mporeccsl npu padore. [yt ycrpanenus
MOJIOYHOH KHCJIOTHI NpH paboTe B mepuoxa BoccraHoBieHHs. Ponp B pecuntese AT® mporeccos
aHa’pOOHOr0 00pa3oBaHMs SHTAPHOH KHCIOTHL M albTEPHATHBHBIX IIyTeH pacnaja yIrJIeBOJOB!
riunepodocdaTHoro myHTa ¥ 00pa3oBaHMs ajJaHWHA. MHOKMHAa3HAasl peakuus, ee pojib B NOAJIEP)KaHUN
mocTosiHCTBA KOHUEHTparmu AT® u perymanum akTHBHOCTH (PEPMEHTOB JHEPTETHYECKOTO OOMEHA.
Pecunte3 AT® B mporecce OKHCIUTENHLHOTO (GochopumupoBanns. KHHETHIECKHE XapaKTEePUCTUKUA U
MEXaHM3MBl PETyJSIIMM CKOPOCTH 3TOH peaknuu mpu pabore. DakTophl, BIMSIONNE HAa CTCICHb
COTPSDKEHUS OKHUCIEHUS ¢ PochHOpHITMPOBAHUEM TIPH padboTe.
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Camocmosmenvhas paboma. IIoArOTOBUTH OTBETHI Ha BOIIPOCHIL:

1. KaxkoBo coepskaHne BOAbI, OCIIKOB, JINIMIO0B 1 MHHEPAJIbHBIX COCIUHEHUH B MBILICYHON TKaHU?

2. Kakme Makpo’pru4ecKue COSIMHEHNS COAEPKATCS B MBIIIEYHON TKAaHH, KAKOBA MX KOHIIEHTpAaIus U
JIoKanmu3anus?

3. KaxoBsl conepixanne, CBOWCTBA, CTPYKTYpHAsl OPTaHU3aIUA U POJIh BAKHEHIINX OCIKOB MBIIICYHOMH
TKaHW: MHO3HMHA, AKTHHA, TPOIOHWHA, TPOIOMHO3MHA, OEIKOB CapKOIUIa3MbI, OCIKOB CTPOMBI,
OemkoB smep?

4. KakoBO MOJICKYJISIpHOE CTPOCHHE COKPAaTHTEIbHBIX O3JEMEHTOB MBIIIEYHOTO BOJIOKHA —

MHOGHOpHILT?

Kakune xuMuueckre peakiuy 00ecreunBaloT MBIIIIEYHOE COKpalieHue?

Kakne xuMuueckue npeBparieHus IpOUCXOIsT ITPU pacciaOICHUH MBI ?

KakoBa posib AT® B 1Byx(a3HOl MBIIIEYHOH AEATEILHOCTH?

Kakue n3ameHeHus NpoucxoasT B 0OMEHE BEIECTB IIPU MBIIICYHOHN JeATeIbHOCTH?

KaxoBa ckopocts pacxonoBanusi AT® npu HanpsHKeHHON MBIIEYHOI padoTe?

©oo~No g

3.2

Tema buosnepeemura moiuteunotl OessmenbHOCU

Camocmosmenvras paboma. I10ATOTOBUTH OTBETH! Ha BOIPOCHL:

1. Yro 00603HA4YAIOT MOHSATHSA: MOIIHOCTb, E€MKOCTh, CKOPOCTH pa3BepThIBaHUSI U 3(P(EeKTHBHOCTH
npoueccoB pecunre3a ATD?

2. KakoBBl MOIIHOCTB, €MKOCTh W CKOPOCTh DPa3BEpTHIBAaHMSA KpeaTHH(GOCHOKWHAZHOW pEaKluH U
Kakue OMoXUMHU4ecKue (PaKTOPHI UX OIPENEIIIOT?

3. Kpearuadocdarnas peaxuus. Ee pons B 3HEpreTHuecKoM 00eCcIIe4eHIH MBIIIEYHOH paOoTHI.

4. KakoBbl MOIIHOCTb, EMKOCTh M CKOPOCTH pa3BepTHIBAHUSA W A(PPEKTUBHOCTH TIIHMKOJM3a, KaKHe
OnoxuMuueckre (pakTopbl UX ONPENENSIOT?

5. T'muxomnus. Ero poib B 3HEPreTHUECCKOM 00ECIICYCHUU MBIIICYHON paboTHI.

6. B uem 3axmouaercss CyIIHOCTh MHOKMHA3HOW pEaKIMM W KakoBa €€ pOJib B IHEPreTHYECKOM
o0ecreyeHnn MBIIIeYHOI paboThI?

7. KakoBsl MakcuMmanbHash MOIIHOCTb, €MKOCTh, CKOPOCTb pa3BepThIBaHUS U 3(PdeKkTHBHOCTH
aspobHoro pecunteza AT® n kakne Onoxumudeckne GakTopbl UX OMPEASIAIOT?

8. KakoBa pomb a’pobHOro mytn pecuHTesa AT® B sHepreTHdyeckoM OOECIEeYEeHHH MBIIICYHOMH
paboTeI?

9. Jlarp XapaKTepUCTUKY OSHEPTeTHYECKOro oOecleueHHs YNPaXHEHHH, CrHenuduIeckux s
M30paHHOTO BaMH BU1a (PU3KYJIETYPHO-CIIOPTHBHOM JIESITEIIHHOCTH.

3.3

Tema Buoxumuueckue uzmenenus 6 opeaHusme npu MbLULEYHOU OesIMeNlbHOCTU upasvzu!moit namo.Jiocuu.
buoxumuuecrkue mexanuzmol YMOMJIEHUSA

3ansimue cemunapckozo muna (npaxmuueckoe sausimue) 4. Knaccubukaripst MpIIICYHBIX YIPAKHECHHH
o OMOXUMHYECKUM KpUTepusiM. OCOOCHHOCTH OMOXMMHUYECKUX U3MEHEHHH B KPUTHYECKUX YCIOBHSAX
MBIIICYHO! JIESATEIBHOCTH: HA YPOBHE «IIOpPOra aHa’pOOHOTr0 0OMEHa», Ha «KPHUTHYECKOH» MOIIHOCTH,
Ha «MOIIHOCTH HCTOLICHUS», HA yPOBHE MAaKCUMaJbHOW aHa’pOOHOW MOIIHOCTH, TPH BBINOJIHEHUU
YIPa)XHEHUI pa3HbIX 30H OTHOCUTEIbHONW MOIIIHOCTH.

Buoxumuueckue  (akTOpPbl  YTOMJICHHS [PHU  BBIMOJHEHHM  KPATKOBPEMEHHBIX  YIPAKHEHUN
MaKCHUMAaJIbHOH B CyOMaKCHMaIbHOI MOITHOCTH, JITUTEIBHBIX YIIPAKHECHUH YMEPEHHON MOIIIHOCTH.
OCOOCHHOCTH pEryisaluu OOMEHHBIX TIPOIECCOB B IEPHUOJ BOCCTAHOBICHHSA. bBHOXUMMIYECKOE
000CHOBaHHE CpEICTB W METOJOB YCKOPEHHS BOCCTAHOBUTEIBHBIX MpOIeccoB. Vcmomp3oBaHme
0COOCHHOCTEH MPOTEKaHUSI BOCCTAHOBHTEIIFHBIX MPOIECCOB MPHU IMMOCTPOSHUH CIIOPTUBHON TPEHUPOBKH.
3aKOHOMEPHOCTH Pa3BUTHUS aJlalTAllHOHHBIX OMOXMMUYECKUX M3MEHEHHI: NPaBHIbHOE COOTHOIICHHE
paboThl W OTABIXA, NPHUHIMII CBEPXOTATOMICHUS, NPUHIUI CHCHUDUIHOCTH, IHKIAIHOCTD U
00paTUMOCTh aJaNTAlMOHHBIX HM3MEHeHui. buoxuMuueckoe OOOCHOBAHUE CPEACTB M METOJOB,
YCWIMBAIOIIUX aaNTallMOHHbIe OHOXMMHYECKHe W3MeHeHHs. [locienoBaTellbHOCTh OHOXMMHYECKHX
W3MEHEHHH NpPU CHCTEeMaTHYeCKOW TPEHHPOBKE W DPACTPEHUpPOBKE. bHOXMMHYecKHe HW3MEHEHHs B
OpraHu3Me IpH NepeTPeHHPOBKE.

Camocmosimenvhas paboma. IIoATOTOBUTH OTBETHI Ha BOIPOCHI:

1. Yrto moHUMaeTcs moa CpOYHBIMHU, OTCTABJICHHBIMU, W KYMYJISATHUBHBIMU 6I/IOXI/IMI/I‘IGCKI/IMI/I
HU3MEHEHUsAMU?

2. TlouemMy xapakTep SHEPreTUYECKOr0 OOCCIICUYCHHUsS SBISIETCS TIABHBIM (PAaKTOPOM, OMPEACISIOIINM
HATPABJICHHOCTh U TTyOUHY OMOXUMHYECKIX H3MEHEHUH mpu padore?

3. Kak cpouyHble OMOXUMHYECKUE HM3MCHCHHS 3aBHCAT OT OCOOCHHOCTEH BBIMOJHACMON MBIIICYHOMN
paboTBI: MOIIHOCTH ¥ MPOAOJDKUTEIBHOCTH YIPAKHEHHS, MPOJOJDKUTEIFHOCTH Tay3 OTIbIXa,
peXuMa eI TeIbHOCTH MBI, KOJIMYECTBA YUACTBYIONINX B pa00TE MBIIII ¥ JPYTUX OCOOCHHOCTEH?

4. Kakne W3MEHEHHS MPOUCXOIAT B pabOTAIONINX MBIIIIAX, KPOBH, APYIHX OpPraHax M TKAaHAX IpHU

(usmueckoit Harpy3ke?

KakxoBbI 0COOCHHOCTH PETYIISAIMN 0OMEHA BEIIECTB MPX MBIIIEYHON padoTe?

6. UYro jexut B 0OCHOBE Kiaccuukaiuii GU3HIECKUX YIPAKHEHUH 10 OHOXUMHYECKUM KPUTEPHSIM: 110
30HE€ OTHOCHUTEIHHOW MOITHOCTH (MaKCHMallbHas, CyOMakCHMallbHas, OOJIbIIasi, yMepeHHas), IO

o
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MIPEUMYIIECTBEHHOW HAPaBJICHHOCTH U JIp.?

7. KakoBbl 0COGEHHOCTH OMOXMMHYECKMX H3MEHEHHH IIPH BBIIOJHEHHH YIPAXKHEHUH PasHBIX 30H
OTHOCHTEJIFHOI MOIITHOCTH, B KPUTHYECKHUX YCIOBHAX MBILICYHOH NEATEIHHOCTH: Ha YPOBHE ITOpOra
aHa’pOOHOTO 0OMEHa, KPUTUICCKOH MOIIHOCTH, MAaKCUMAJIbHON aHa’pOoOHOW MOITHOCTH U T.II.7

8. OxapakrepusyiiTe H3MEHEHNS BOJHO-COJIEBOTO OallaHCa MO BIUSHIEM (HU3NIECKOI pabOoTEHI.

9. Kakue OHOXMMHYECKHE H3MEHEHHUS MOTYT IIPUBECTH K HACTYIUICHUIO YTOMIICHUS?

10.B dwem mposiBisieTcs CreNU(PpUIHOCTh OMOXMMHUYCCKUX W3MEHEHWH, BBHI3BIBAIOIINX YTOMIICHHE IIPH
pa3Hoii MblIe4HOH pabore?

11. Tafite XapakTepuCTHKy OMOXMMHYECKUX U3MEHEHHH, MPUBOIAIINX K YTOMIICHHIO, TP CIIOPTUBHOMN
JeATEILHOCTH.

12.KakoBa HamnpaBJIeHHOCTb OWOXMMHYECKMX NPEBPAICHUH B IIEPHOJ BOCCTAHOBJICHHUS IMOCIE
MBIIICYHOU pabOTHI?

13.KakoBa mOCIE/IOBATENLHOCTE ¥ IIPUMEpPHBIE CPOKM BOCCTAHOBJICHHS pPAa3IMYHBIX BEIECTB,
pacmaBmmxcs npu padore?

Tema buoxumuueckue 3AKOHOMEPHOCmMU 60CCMAHRO6IEHUA HAPDYULEHHbIX gbyHKum? Buoxumuueckue
3aKOHOMepHoCcmu adanmauuu K MblUe o pa6ome u npu namoaiocuu. Buoxumuuecxue ocnoswl
08ULAMEIbHBIX KAYeCmE Cnopmcmena

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

1. ®a3bl BoccTaHOBICHUS (TEKyIast, CPOYHAS, OTCTABICHHAs).

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

3. Uro Ha3bIBaeTCs KHCIOPOJAHBIM JoiroM? Kakue OHMOXMMHYECKHE MpEBpalICHUs JekaT Ha
OCHOBE €r0 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, KOTOPHIE MOTYT OBITh HCIIOJIB30BaHbI Ul YCKOPEHHS

BOCCTAaHOBJICHHUsSI TIOCJIC BBHIMOJHEHUS YNPaXXHEHWH, CHEHU(PHIECKUX I8 H30pPaHHOTO BaMH
(DU3KYITBTYpHO-CIIOPTUBHOM AEATEIHHOCTH U JaliTe UM 000CHOBaHHE.

34 7. B dyem 3akmrouarorcsi KyMyJNATHBHBIE OHOXHMHYECKHE W3MCHEHHS, INPOUCXOAAIINE 0]
BIIMSTHAEM CHCTEMAaTHYECKOW MBIIIeyHON TpeHupoBku? [Touemy OHM HOCAT cnenuuaeckuil xapakrep?
8. UYro sBIAETCS HETOCPEICTBEHHOW NMPUYMHON BO3HHUKHOBEHUS KYMYJISTUBHBIX OMOXMMHYECKHX
U3MEHEHUN?

9. KakoBa HM3MEHUMBOCTh KyMYJSITUBHBIX OHOXHMHYECKHX HW3MEHEHHH Uil IpeACTaBHUTEINEH
Pa3IMYHbIX BUJOB (DU3KYJIbTYPHO-CIIOPTHBHON €S TEIBHOCTH?

10. Kakne TpeOGoBaHMS K MOCTPOCHUIO TPEHHPOBKHU M MOoUeMy oOecrieuyuBaroT Oojiee BBIPAXKCHHBIE
KyMYJIATHBHBIE OMOXUMHUYECKUE N3MEHEHNS?

11. Kakue nonosnHuTenbHbIE (HE CBS3aHHBIE C MBIIIEYHOH paboToil) (GakTopbl MOIYT YCHIIUTBH
aJIanTaloOHHbIe (KyMYJISITHBHbIE) OMOXMMHUYECKHE U3MEHEHUsI U ToYeMy?

12. [aiiTe onpeneseHe NOHITHIO CIOPTUBHASI TPEHUPOBKA.

13. KakoBa  mocnenoBaTelbHOCT — KyMYJSTHBHBIX ~ OMOXMMHYECKMX  M3MEHEHHMH  TIpH
CHCTEeMaTHYECKOW TPEHNPOBKE U PACTPEHUPOBKE M KaKOBBI IPUUUHBI 3TOTO SIBICHHS?

14. Kakne n3meHeHs NpONCXOIAT B OPraHU3Me NP NEPEeTPEHNPOBKE?

15. JlaTteh XapakTepHCTHKY KyMYJSTHBHBIX OHMOXMMHUYECKHX HW3MEHEHHH, NPOMCXOASAIMINX 0]

BJIMSTHUEM TPEHUPOBKU B N30paHHOM BaMu BHJE (DU3KYJIbTYPHO-CIIOPTUBHOM JIESTEILHOCTH.

6 YueOHO-MeTOAUYECKOE M HH(POPMALTMOHHOE o00ecTieueHne TUCIIUIINHBI
6.1 PexoMenayemas Jqutepatypa
6.1.1 Obs3aTesIbHAS IUTEPATYPA

1. [Ipockypuna U.K. buoxumus: yuebuuk-M.: Akagemus, 2014. — 20 3k3.

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

3. MuxaiinoB, C. C. buoXuMus IBHUraTeIbHOW ACATECIBHOCTH : YYEOHUK [JIsi BY30B M KOJUICIKEH
¢usnueckoir kynbpTypel / C. C. MuxainoB. — 9-e m3n. — Mocksa : Yenosek, 2023. — 304 c.
https://www.iprbookshop.ru/132165.html.

6.1.2 JlononHMTEIbHAA JINTEPATYPA

4, Kynuunenkos, O. C. buoxumus B npaktuke criopra / O. C. Kynunenkos, W. A. Jlanmma, — 3-¢ uzm. —
Mocksa : MznatensctBo «Criopt», 2022. — 228 c. https://www.iprbookshop.ru/123410.htm.
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5. Ilpockypuna M.K. buoxumus: YdeOHOE TTOCOOME IS CTYIACHTOB BHICIIMX YUCOHBIX 3aBelCHUU. - M.:

BJIAJJOC-ITPECC, 2004 — 236 c. — 12 3k3.
6. Uepemucunos, B.H. buoxumust: yue6. moco6. — M.: ®usnueckas kynbrypa, 2009 rpud. — 3 3k3.

6.2 Ilepeuens pecypcoB HHPOPMALMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOT Ui

6.2.1 IlepedeHb JUIEH3UOHHOTO M CBOOOHO PACTIPOCTPAHSIEMOr0 MPOrpaMMHOIO o0ecTevYeHust

Ne
. Haumenosanuue npocpamMmHoco npoc)ykma
ﬂuueH3u0HHoe npoecpammnoe 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
C80600H0 pacnpocmpaHsemoe npocpamMmuoe obecneyenue
7. SAunexc Bpayzep
8. Kinovea
9. STDUViewer
10. | MAX
11. VLC
12.  PDF 24

6.2.2 CoBpeMeHnHbIe TpodecCHOHANIBHBIE 0a3bl JTAHHBIX U HH(OPMANMOHHBIE CIPABOYHbIE CHCTEMBbI

Dnexmponno-6ubIuoOmeuHble CUcmembl Ccoinka na pecypc

1. DnektpoHHO-OMOMHOTEYHas cuctemMa MarcSQL (Dnektponnas | http://bibleo.chgafkis.ru/marcweb2/Default.asp

6ubmmorexa UI'ADOKuC)

2. DnextpoHHO-6ubNMHOTEeUHas cuctema IPRbooks https://www.iprbookshop.ru/?&a

bubnmuorexka MeXAyHApOJHOH CHOPTHBHOM WH(pOpPMaLUU

[31eKxTpoHHEIi pecypc] http://bmsi.ru/

7 MaTepuainbHO-TeXHUYeCKOe ofecnedeHne TUCUMIINHBI

Yyebnvie ayoumopuu ona
npoeedenUs YueOHbIX 3aHAMULL U
nomewenus OJis
camocmoamenvrou pabomsl

Obopyoosarue u mexHuuecKue cpeocmea ooyueHus

aynuropust Ne 4
yueOHast ay JUTOPHS JUIS
MIPOBEACHUS YUeOHBIX 3aHATHH

IpernoaBaTess, CTyJ IPernoiaBaTens;
r. YailkoBCKHi,

v Jlennna, 1.67. HOYTOYK, KOJIOHKH.

1. CoenmanusupoBaHHas ayIAMTOpHas MeOenb: CTONBI, CTYJbS,
ayJAWTOpHAs, CTOJ JUIsl JIMI C HapylmIeHusiMu oropHoro ammapara (OJJA)), cron

JIOCKa

2. Texuuyeckwe CpeAcTBA OOYYCHHSA: HMHTEPAKTHBHAS [IOCKA, MPOEKTOP,

aymuropus Ne 321
y4eOHas ayIuTopus s

MIPOBEJIEHUST YUEOHBIX 3aHITHIA
ayJIUTOpHAs), CTOJI PenoAaBaTes, CTyJ MpernogaBaTeis;

y . 2. TexHuyeckue CpeacTBa 00y4EeHHUs: SKpaH, IPOEKTOP, HOYTOYK.
r. YalikoBCKHi, pen y paH, 1p p, HOYTOY

yi. Jlenuna, 1.67.

1. CneunanusupoBaHHass MeOesb: MeOenb ayJauTOpHasi (CTOJIBI, CTYJbS, TOCKa

aynuropus Ne 207

MOMEIIEHUE IS
CaMOCTOSITENILHOM PaboThI
oOygaromuxcs

r. YailkoBCKHH,
yn. Jleanna, 1.67.

1. CrenmanusupoBaHHass MeOenb: MeOenb ayAuTOpHas (CTOJIBI, CTYJbs, JOCKa
ayJAMTOpPHAs), CTOJ MPEOAaBaTeNs, CTYJI TPENoaaBaTeIs;

2. TexHuyeckue cpecTBa 00yUeHHS: KOMITBIOTEPHAs! TEXHUKA C BO3MOXKHOCTBIO
nojKIoUeHus K cetn «MHTepHeT» W oOecreyeHneM JOCTyNa B 3JIEKTPOHHYIO
nHPOPMAMOHHO-00pa30BaTENBHYIO Cpeay AKaJIeMuH.
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