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1 Heau u 32024y 0CBOECHHUA JUCIUILIMHBI
1.1 Hean AUCHMILIHHBI

Lenpto ocBOCHUS AMCHUIUIMHBI SBISICTCS (DOPMHpPOBaHME y OOYYArOIIMXCS COBPEMEHHBIX HAayYHBIX
3HaHUW B OOJIACTH XUMHUYECKUX OCHOB IPOIIECCOB JKU3HEACITCILHOCTH, 03HAKOMIICHHE C 0COOEHHOCTSAMU
MPOTEKaHUsI OMOXMMHUYECKHX TPOIIECCOB BO BpeMs 3aHATHH (PU3NUECKIMH YIPAKHEHUSIMUA W CIOPTOM, B
MIEPHUO] BOCCTAHOBJICHHUS TIOCIIE MBIIIEYHON paOOTHI.

1.2 3agauyn THCHUTLINHEBI

— chopMHPOBAaTH COBPEMEHHBIC TIPEJCTABICHUS O CTPYKTypHOH XHMMHYECKOM OpraHu3aluu
OMOJOTHYECKMX OPraHU3MOB, pPACCMOTPETh B3aMMO3aBUCHMOCTh MEKIY HX CTPYKTypoH H
OMOIOTHYECKUMHU (PYHKIIHAMHU.

— W3Y4YHTh OCHOBHBIE MYTH OOMEHa BELIECTB B JKUBBIX OpraHM3Max, PETYJSLUI0 OMOXUMHYECKHX
MPOIIECCOB HA MOJIEKYJISIPHOM M KJIIETOYHOM YPOBHE OpraHU3alH KUBOH MaTEPHH.

— U3y4YHTh OHOXMMHYECKHE MEXaHU3MBbl O0ecCleueHHs MBIIICYHON JAEATENbHOCTH W WX pPONb B
oOecrie4eHnH TPEHUPOBKH U 3aHITUH (PU3MUECKON 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 4Yucila JyL € OrpaHMYCHHBIMH BO3MOXXHOCTAMHU 3O0pPOBbA,
KOTOPBIM HEOOXOAMM OCOOBIA TOPSAOK OCBOCHHUS AWCHUIUIMHBI (MOAYISA), TO WX IKEIAHUIO
paspabaTeIBaeTCs aJaNTHPOBaHHAS K OrPAaHMYCHMSM HX 3H0POBBS pabodas MporpamMma JUCLUIUIMHBI
(Moyns).

IIponecc wu3ydyeHuss aucuuIIMHBL «bHOXMMUSL uenoBeka» HampasieH Ha (GOPMHUPOBAHHE
cinenyromux kKommereHimid B coorBercTBHH ¢ DPI'OC BO u ocHOBHO#H mpodecCHOHANBHOM
00pa3oBaTeIbHON POTrPaMMON:

(DOpMI/IpyeMaSI KOMIICTCHI WA I/IH,I[I/IKEITOpLI JOCTHXXCHUA KOMIICTCHIIMNA

OIIK-13 Cnocoben wucnonb3oBath pe3yibTaTsl | OIIK-13.1 3Haer conmepxanue u (GOPMBI MEAarOrMYECKOrO,
Mearorv4eckoro, ICHUXOJIOTHYECKOT0 W MEAMKO- | NCHXOJIOTHYECKOTO M MEINKO-OMOJIOTMYeCKOr0 KOHTPOJIS B
OMOJIOTMYECKOT0  KOHTPOJS  Julsi  KOPPEKIHMH = Mpolecce CIOPTHBHOW MOJATOTOBKM B HW30paHHOM BUJE
TPEHUPOBOYHOTO TMpolecca B W30paHHOM BHJE | CIOPTA; aJITOPUTMBI  IMOJITOTOBKM  PEKOMEHAAUMi 10
cropra, OCYIIECTBIISTH KOHTPOJITb 32  KOPPEKLHMH TPEHHPOBOYHOTO MPOIIECcca.

(opmupoBaHneM o0OmeH KyJIbTyphl, BOCHHTaHHS
JUYHOCTHBIX Ka4yecTB y JIMI, 3aHUMArONINXCS
(hm3HIecKoil KyIbTypOH U CIIOPTOM.

3 O0beM AUCHUILIUHBI M BUABI Y4eOHOH padoThl

3.1 O0beM AMCHUTIJIMHBI M BUIbI Y4e0HOii padoThl (0uHast popMa o0yueHnns)

) Tpyodoemrxocmyb 6 uacax
Ne Buowi yuebnoii pabomoi
3 cemecmp Bcezo
1. KonrakTnas pabora 42 42
1.1 3aHATHS JEKIIMOHHOTO THIIA 16 16
1.2 | 3anaTHs CceMHHApCKOro THIIA (CEMHHApHI, NPaKTHYECKUE 3aHATHS,
MPaKTHKYMBI, J1abopaTopHble pabOThl, KOJJIOKBUYMBI U 1p.) / B T.4. B 26/0 26/0
(hopMe IPaKTUIECKOH MO OTOBKH
2. CamocrostenpHas paboTa/B TOM 4YHUCIE MOJTrOTOBKAa K HPOMEXYTOYHOM 66/0 66/0
aTTecTalyn
3. IIpomexyTouHas aTTecTanMs - 3349€T C OLECHKOM + +
4, Bcero TpynoeMKocTh JUCIMILTUHBL: 6 aKaoemuyecKux 4acax 108 108
6 3aUemHbIX eOUHULAX 3 3




3.2 O0beM TUCHUNJIMHBI M BUAbI y4e0HOI padoThl (3a0uHasn ¢opMa 00yueHust)

3 Tpyooemxocmys 6 yacax
Ne Buowt yuebnoii pabomui
3 cemecmp Bcezo
1. KonTtaxrras pabora 10 10
1.1 3aHATHSA JIEKIIHOHHOTO THITA 2 2
1.2 | 3aHATHA CEMHHApPCKOTO THIIA (CEMHUHApBl, NPAKTUYCCKHE 3aHATHA,
MPaKTUKyMBI, TabopaTopHbIC pabOTHI, KOJUIOKBHYMBI U Jp.) / B T.4. B 8/0 8/0
(hopMe IpaKTUIECKON MOATOTOBKI
2. CamocrositenbHas paboTa/B TOM YHUCIIE MOJIrOTOBKAa K HMPOMEXYTOYHOM 98/4 98/4
aTTeCcTalun
3. IIpomexxyTouHas aTTECTanus - 3a4€T C OLUECHKOH + +
4. Bcero Tpya0eMKOCTb AUCIMIUINHEL 8 AKA0EeMUHECKUX Yacax 108 108
6 3aYemHbIX eOUHULAX 3 3

4 @oH/ O1IEHOYHBIX CPEACTB

@®oHJ OIIEHOYHBIX CPENICTB ISl TEKYIIETr0 KOHTPOJISI U MTPOBEACHUS TPOMEXKYTOYHOH aTTeCTalln!
obygatonuxcs opopmireH kak [Ipunoxenne Ne 1 x pabodeit mporpaMme TACITUTUIAHBL

5 CtpykTypa U coaepskaHue JUCIHUITUHBI
5.1 MoayibHbIi TeMATHYECKUH IJIAH

5.1.1 MoayabHbIii TeMaTH4YecKHUii ni1aH (o4Has ¢opmMa 00yUeHHs )

Buowt yuebnoii pabomoi
U mpyooemKocms
6 uacax
Koumaxmmnas
- paboma S §
= 3anamus § S
s 9 CeMUHAPCKO20 % b
§ Pa3zoenvi, memvl Oucyuniuivl :% munda § §
S g g =33 § S
= RS o S8 2 N
B N
3 SES O
1 Paszgen Craruyeckass OMOXuUMUSA 6 10 0 42 58
Crpoenne aroMa (COCTaBHbIE YaCTH, 3apsi/l COCTABHBIX YacTei). Sapo
1.1 .aroma (cocraB, Mmacca, 3apsm). PactBopel. OCHOBEI OpraHHYECcKOW ; 2 2 0 16 | 20
XUMUH
12 OCHOBBI OpPraHWYECKON XUMHHA. XHWMHUYECKHHA COCTaB OpraHM3Ma 0 ) 0 18 | 20
YeJoBeKa
OO0mue 3aKOHOMEPHOCTH OOMEHA BEIIECTB B OpPraHU3ME YeJOBEKa.
1.3 buosnepreruka 2 2 0 4 8
14  buoxataims 2 2 0 4 8
1.5 BuramuHsl 0 2 0 0 2
2 Paznen JlnnamMmuueckast OHOXMMUSI 4 6 0 12 22
2.1  OOMeH yrieBooB 2 2 0 6 10
2.2 OOMeH JUITUI0B 1 OCJIKOB 2 2 0 6 10
2.3 OOMeH BOJbI 1 MUHEPAJIbHBIX BEUIECTB. | OPMOHBI 0 2 0 0 2
3 Pa3znen OcHOBbI OMOXHMMHHU CTIOPTA 6 10 0 12 28
3.1  BHOXMMHS MBIILIEYHOT'O COKPAICHUS 2 2 0 2 6
3.2 | brosHepreTHKa MBIIICYHON ACITEIbHOCTH 2 2 0 4 8
bruoxumuueckre HM3MEHEHHsT B  OpraHU3ME NpPU  MBIIICYHOM
3.3 | IeATEeNBHOCTH M Pa3jIMYHON MAaTOJIOTHH. BHOXMMHUYECKHE MEXaHU3MBI | 2 2 0 6 10
YTOMJICHHUSL.




Bruoxumuueckue 3aKOHOMEPHOCTHM BOCCTaHOBJECHMS HapymeHHbIX 0O 4 0 0 4
34 ¢yHKunit. bBroxummgeckne 3aKOHOMEPHOCTH aJalTaIllii K MBIIICYHOMN
' pabore u mpu matoJorHH. BHOXMMWYECKHE OCHOBHI JABHTATEIHHBIX
Ka4yecTB CHOPTCMEHA
Hrtoro: 16 26 0 66 | 108
5.1.2 MoayabHblii TeMaTHYeCKHii NJ1aH (3a04HasA ¢opMa 00yUeHHs )
Buowt yuebnoii pabomut
u mpyooemKkocms
6 uacax
Koumaxmmnas g
g paboma § §
§ s 3anamus \§ 2
§ Pa3zoenvi, memvt ouc § COMImAPeroco & S
3 : YUNTUHBL 3 muna S S
S §~ S Q3 § %
& § 5 283 5§ 8
E =~ N xR =
s 0§ iz 8 €&
S
S 85 O
1 Pasgea CraTuueckast 0MOXUMHUS 0 2 0 36 | 38
Crtpoenue aToMa (cCoCTaBHBIE YacTH, 3apsii COCTABHBIX 4acTei). SAapo
1.1 aroma (coctaB, Macca, 3apsan). PactBopsl. OCHOBBI OpraHmyeckoi: 0 0 0 6 6
XUMHUH
12 OCHOBBI OpPraHMYECKOM XMMHHM. XHUMHUYECKHH COCTaB OpraHu3ma 0 0 0 6 6
YyeJI0BeKa
13 OO0mue 3aKOHOMEPHOCTH OOMEHA BEIIECTB B OpPTaHM3ME YEIOBEKa. 0 1 0 9 10
buosHepreTtuka
1.4  buokaranms 0 1 0 9 10
1.5  Buramunsl 0 0 0 6 6
2 Pazgen JlnnamMuueckast OHOXHUMHUSI 2 2 0 20 24
2.1  OOMeH yTiIeBoaoB 1 1 0 10 12
2.2 1 OOMeH IMIIAIOB U OEIKOB 1 1 0 4 6
2.3 OOMeH BobI M MUHEPAIBHBIX BemecTB. [ OpMOHBI 0 0 0 6 6
3 Pa3znen OcHOBBI OMOXVMMUH CTIOPTA 0 4 0 42 46
3.1  BHOXWMHS MBIIIEYHOTO COKPALICHUS 0 2 0 12 14
3.2  buosHepreTHKa MBIIICYHOH NESTEIHPHOCTH 0 0 0 10 10
Buoxummuueckne W3MEHEHHS B OpraHM3ME [PH  MBIIICYHOMH
3.3 JeATeNnbHOCTH W pa3IMuHON MaTosioruu. bruoxumudeckue mexanusmel i 0 2 0 10 @ 12
YTOMIICHUS
BruoxuMHuecKne 3aKOHOMEPHOCTH BOCCTAHOBJICHHS HAPYIICHHBIX
3.4 ¢GbyHkui. BUoXMMUYecKre 3aKOHOMEPHOCTH aIaNTalluy K MBIIICYHOM 0 0 0 10 10
' paboTe W MPH MATOJOTMH. BHOXMMHYECKHE OCHOBBI JIBHIATEIBHBIX
Ka4yeCTB CIIOPTCMEHA
Wroro:: 2 8 0 98 108

OcCOOCHHOCTH TPOBENCHUSI 3aHSATHH, TEKYIIEro KOHTPOJS YCHEBAEMOCTH W MNPOMEXYTOUYHOM
aTTecTalluy AJIs MHBAJIMIOB U JII C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0pOBbsI OTpaxkeHs! B [lomoskeHun
00 opranmzanuu 00pa3oBaTeIbHOTO MpoIlecca JJisi HHBAIUOB U JIWII C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBBS.



5.2 Conep:xkaHue pa3aesioB U TeM Y4eOHO# THCIUTLIHHBI

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

MNe
pasoeina,
membl

Cooeporcanue

1

Pa3znen Crarnyeckasi OHOXHMMHS

11

Tema Cmpoenue amoma (cocmagnuvle yacmu, 3aps0 coCmaguvlx yacmetit). A0po amoma (cocmas, macca,
3aps0). Pacmeopwi. Ocnoewl opeanuyeckoil xumuu

3anamue nexyuonnozo muna I. CtpoeHue aroma (COCTaBHBIE YacTH, 3apsii COCTaBHBIX 4actei). Sapo
aToma (cocraB, Macca, 3apsa). PactBopsl. OCHOBBI OpraHUUECKON XHUMUH.

ATtomHas opOutans, Gopmbl opOUTaNeil Ul 3JEKTPOHOB Pa3IMYHBIX MOIypoBHEH. KBaHTOBBIE YHCIIO
(pusnyeckuii cMbICII, YUCTIOBBIE 3HaueHNUs ). [IpUHIMIIBI cOCTaBIICHHS AIIEKTPOHHOM (OopMyIbl aTOMOB: a)
npuHOUI 3anpeta [laynu; 6) NpUHIKMIT HAUMEHBILEH YHEPI UK, B) MPaBUIO XyH/A.

Knaccudukanus pacTBOpoB 1o pa3MepaM dYacTHIl PACTBOPEHHOTO BEIIECTBAa. MeXaHW3M DPAaCTBOPEHHS
BEIIECTB C pAa3lNYHBIMH THIIAMH XHMHYECKHX CBsi3ed.  Dusmueckme CBOICTBA OPraHUYECKHX
COEIMHEHUH M WX 3aBHCHUMOCTH OT cTpoeHus. Knaccudukanmsa opranmdeckux BemecTB. Omuromeps! u
nonmepsl. HOMEHKIIaTypa opraHudecKnuX BEemecTB.

3anamue cemunapckoco muna (npaxmuyeckoe 3anamue) 1. AITOPUTM 3aNONHEHHS 3IEKTPOHAMHU
YPOBHEH W TOXypOBHEH. DieKTpoHHO-Tpaduueckue GopMyinsl. Bo3OykaeHHOE COCTOSHHE aTOMOB,
BO3MOJKHBIE TIEPEXOIBI.

Camocmosimenvhas pa60ma: HOI[FOTOBI/ITB JJICKTPOHHLIC q)OpMyJ'IBI aTOMOB 5 XUMUYECKUX DJICMEHTOB.

1.2

Tema Ocnosbl opeanuueckot xumuu. Xumu4eckuii cocmas op2aHu3ma Yenoeexd

3ansamue cemunapckoeo muna (npaxmuueckoe 3ansamue) 2. KoHIEHTpaIus pacTBOPOB, CIIOCOOBI €¢
BBIpOKEHUsS] (MOJISIpHAsl, MOJISUIbHAS, HOPMaJIbHAs, MPOICHTHAs, TUTP, MOJIbHBIC J0JH). XHUMHUYECKUE
CBOWCTBAa YIJICBOJOPOJIOB, CIIUPTOB, AJIBJCTHIOB M KETOHOB, KapOOHOBBIX KHCJIOT, 3()UPOB, aMHHOB,
tHonoB. CtTpoeHue u Kiaccuukanus OCIKOB, JKHPOB W YIJIEBOJOB. [ eHeTHYecKas CBSI3b MEKIY
Pa3IMYHBIMY KJIACCAMHU OPTaHMYCCKHX COCIUHCHHM.

Camocmosamenvnas paboma: Penenue 3a1a4 npeoOpa3oBaHUs KOHIIEHTPAIMI pacTBOPOB.

13

Tema 061/(41/18 3AKOHOMepHOoCcmu obmena sewecme 6 opearHusme 4eioseKda. Euoaﬂepeemuka

3ansmue nexyuonnoeo muna 2. XUMHUYECKHE OSJIEMEHTHI, MOJEKYJIbl W HOHBI, BXOJSIIUE B COCTaB
OpraHu3Ma 4ejoBeKa, UX cojepkaHue W (YHKIMH. YPOBHH CTPYKTYPHOM OpraHM3alii XMMHYECKHX
COE/IMHEHU# )KUBBIX OPraHU3MOB.

IMousTre 06 0OMEHe BElIeCTB OpraHu3Ma C BHEIIHeH cpefoil. OOMeH BElecTB U SHEPIUU — OCHOBA BCEX
OmoTornIecKuX (PyHKITHIA.

AccUMUIISIIIMS M AMCCUMUILAIMS, aHAOONMM3M U KaTaboNM3M, HMX B3aUMOCBS3b. AMQuOOINYECKHEe
npespaierus. [ToHsTHe 0 (yHKIMOHATBLHOM U IUIACTHYECKOM OOMEHe, OOMeHe C BHEIIHeH cpenoil u
MPOMEKYTOYHOM OOMEHE.

OCO6CHHOCTI/I MIPOTCKaHUA 0OMEHHBIX IIPOLECCOB B PA3JIMYHBIX COCTOAHUAX OpraHn3Ma: OTHOCUTCIILHOTO
MOKOSI, aKTUBHOM JEeSTeNIbHOCTH, OTIbIXa IMOcje paboThl. 3aBUCHMOCTh OOMEHa BEIeCTB OT BO3PAacTa,
0COOEHHOCTEW MUTAaHUS, APYTHUX (HAKTOPOB.

V3MeHeHne OOMEHHBIX TMPOLECCOB TOJ BiIUsSHHEM (HaKTOPOB BHEIIHEH Cpeasl Kak OCHOBa
OMOXHUMHYECKOMH azanTtanyu opranmu3Ma K yCJIOBHUAM CYIIECTBOBaHMA.

B3aumocBs3p 0OMeHa BEIIECTB U 0OMeHa dHepruu. [IpHioeHHe 3aKOHOB TEPMOJUHAMHKHA K OOMEHY
SHEPIHH B )KUBBIX OpraHm3max. OpraHusM Kak OTKPBITasl CHCTEMA.

VcTouHMKM 5HEprUu OpraHM3Ma YeJOBeKa, MX XapaKTepUCTHKA. bHolormyeckoe OKHCICHHE OCHOBHOU
IyTh OCBOOOX/ICHNSI SHEPTUH B JKUBBIX opraHusmax. IloHsaTtue o0 a3poOHOM M aHa’pOOHOM OKHCIJICHHH.
AbnpoOHOE OKHCIIeHHEe KaKk MHOTOCTYIIeHYaThlid nporecc. JpixatenbHas mens. OOmpe npeacTaBieHus o
XMMHYECKOM COCTaBE M CTPOEHHMH (PEPMEHTOB OMOJIOIMYECKOro OKHCIeHHs. Kuciaopon kak akmenTop
AIEKTPOHOB M TMPOTOHOB. OOpa3oBaHWe BOABI W TMEPEKUCH BOJOPOAA B MpoIeccax OMOJIOTHYECKOTO
OKHCJICHHSI.

3aunsmue cemunapcxkoeo muna (npaxmuyeckoe sausmue) 3. OOIIMEe TPHHIMIBI PETYIAINA OOMEHA
BEIECTB. MeXaHU3Mbl JIESTEIbHOCTH Ba)KHEHIINX PpEryJsTOPHBIX CHCTEM OpraHu3Ma: CHUCTEMbI
JudhepeHINPOBKH KIIETOK, CHCTEMbl KIIETOUYHOW aBTOPErYJSIIMH, SHAOKPUHHOW CHCTEMbI, HEPBHOU
CHCTEMBI.

B3anMocBsi3p OOMEHHBIX POLIECCOB C KIIETOUHBIMH CTPYKTYPaMHU.

OHepreTndeckuil 3QQPeKT OMOIOTHUECKOTO OKHCIEHUS: AKKyMyJSIHs SHEPTUH B MaKpOIPIHYECKUX
CBSI35X M TerooOpa3zoBaHue. AneHo3nHTpUdochopHas kucnora (ATD), 0coOeHHOCTH ee XMMHUUECKOTO
cTpoeHMsi, Ouonormueckas posib. OOmMe TNPeaCcTaBIeHHS O MEXaHW3MaX OKUCIUTEIBHOTO
¢dochopunuposanus. [TonsTre 0 cyOCTpaTHOM M OKUCIUTENEHOM (pocdopunrpoBaHuy.

CB00OHOE OKHMCIEHHE. 3aBHCHUMOCTH CTEIICHH COIPSDKEHUS OKUCICHHS ¢ (hocOopHIMpOBaHHEM OT
()YHKIIMOHAJIBHOTO COCTOSIHUS OpraHi3Ma




Camocmosimenvuas paboma: I1oATOTOBUTH OTBETHI Ha BOIIPOCHI IO MaTepHaiaM JCKIIHU.

1. Yewm pasnuuaroTcs MpOIecChl 0OMEHa BEIIECTB B JKUBBIX OPraHU3Max W HE)KUBBIX TeIax?

2. U3 xakux cTajuii CKIIaJbIBAIOTCS MPEBPAILCHUS BELIECTB B X0O/1€ ACCHMUISIUK U IUCCUMUIISIIN?

3. B dem mposiBiisieTcst B3aMMOCBSI3b MEXK/IY MPOLECCAMU aCCUMUIISIMU U AUCCUMHUIISIIAN?

4. Kakue u3MeHeHUs B OOMEHE BELIECTB MPOUCXO/SIT C BO3PACTOM, MO/ BIHSHUEM ()yHKIIMOHAIBHON
aKTUBHOCTH?

5. Kaxoe BiusiHHEe Ha OOMEHHBIE TIPOLIECCH MOXKET OKa3bIBATh MUTAHUE?

6. KakoBbI OCHOBHbBIE HampaBlCHUS W3MEHEHHWH OOMEHHBIX MPOLIECCOB B XOJE IPHCHOCOOJICHUS
OpraHu3Ma K MEHSIOLIUMCSI YCIIOBUSIM CYIIECTBOBAHUS?

7. Kaxkue ¢pyHKIMH B 0OOMEHE BEIIECTB BHIIOJIHIIOT CTPYKTYPHBIE KOMIIOHEHTHI KJICTKH?

8. Uem oTaM4alOTCS MpPOLECCH OHOJIOIMYECKOTO OKHCIEHHS OT OKHCICHHUS, MPOHMCXOJAIIEI0 BHE
opranusma?

9. Kakue THIIBI OKHCIIUTEIBHBIX PEAKIHH IIPOUCXOAT B XKMBBIX OpraHu3Max?

10. B yem 3aximo9aeTcs OTIUINE PeakIliii a9poOHOTO OKHUCICHUS OT aHA3pOOHOT0?

11. Kakue npoMexyTOYHbIE IIEPEHOCYHKU 00ECIICUUBAIOT TPAHCIIOPTHPOBKY IIPOTOHOB M JIEKTPOHOB OT
OKHCIISIEMOTO BEIeCTBa HA KHCJIOpOX?

12. KakoBBl OCOOCHHOCTHM MOJICKYJIIPHOTO CTPOCHHS NUPHIMHOBBIX M (DIABUHOBBHIX JAETUIPOIeHa3,
LUTOXPOMOB, KaTtana3bl? Kakue (akTopbl NHTaHUS HEOOXOAUMBI I CHHTE3a 3TUX (pepMeHTOB?

13. Kaxkyo poib HrpaeT KUCIOpO B MpoLeccax OHOJIOTHYeCKOr0 OKHCICHUS ?

14. KaxoB sHepreruyeckuii 3pGeKT a3poOHOr0 OMOIOTHUECKOT0 OKUCICHUs?

15. KakoBbl OCOOEGHHOCTM MOJIEKYJSIPHOTO CTpoeHusi aneHo3uHTpudochopHoit kucinotel (ATD) u
KaKoBa €€ pOJib B )KMBbIX opraHmMax?

16. Kak ocymecTBisieTcsi HAaKOIUICHWE OJHEPrMH, OCBOOOXKIAIOIIEHCS B XoJe OHOIOTHYECKOTO
OKHCIJICHHS, B MaKpodpruueckux ¢ocdarupix cszsix ATO?

Yto moHMMaeTcs 1o cBoOOAHBIM okucieHHeM? Kakue (akTopbl BBI3BIBAIOT pa300IICHUE OKHUCICHUS U

(hochopmmpoBaHus?

Tema buoxamanus

3anamue nexyuonnoco muna 3. GepMeHTH KaKk OHOJOTMYECKUE KaTalM3aTOPBl, UX POJIb B MpoLEccax
oOMEHa BEIIECTB.

BenkoBas npupona ¢gepMmeHTOB. DEpMEHTHI — NPOTEHUHBI M (HEPMEHTHI — HPOTEUIbl. AnodepMeHT U
kodepmeHT. KaTanuTHyeckue H perynsTopHble LEHTpbl (epmeHTOB. CrenuduyHOCTh JeHCTBUS
tdepmenToB. OOpa3oBaHHe (EPMEHTHBIX KOMIUIEKcOB. [loHsatnme 00 wu3odepmenrax. Oomrue
npejcTaBieHuss o kinaccuukanuu QepmeHtoB. Burtamunbl, ompenenenue monstus. Knaccudukarms
BUTaMHHOB.

3anamue  cemunapckoco muna  (npakmuyeckoe 3sauamue) 4. CBoiicTBa (EPMEHTOB  Kak
OMOKaTaIM3aTOPOB: TEPMOJIAOMILHOCTD, TEMIIEPATYPHBI ONTHMYM, BIHSHHE aKTMBHOW PEaKkIUU CPe.bl
Ha aKTHBHOCTh (DEPMEHTOB, aKTHMBAlMs M WHrUOMpoBaHHE (EPMEHTOB. BHOXUMHYECKHE MEXaHHU3MBI
JeUCTBHS (PEPMEHTOB.

buoxumuueckne MexaHM3Mbl YYacTHsi BHMTAMHUHOB B oOecrieueHHHM OOMEHHBIX IporeccoB. Poib
BUTAMHUHOB B 0oOpa3oBaHuMM Ko(epMeHTOB. bBuonormueckas poib ¥ IHIIEBBIC HCTOYHUKH

14 BOJIOPACTBOPUMBIX M )KHPOPACTBOPHMBIX BUTAMHHOB.
Camocmosmenvhas paboma: I1oATOTOBUTH OTBETHI HAa BOIPOCHI IO MaTepHaIaM JICKIHH.
1. KakoBo crpoenue ¢epmentoB? Uro HasbBaroT KodepmeHTOM, anopepmentom? KakoBa poib 3THX
CTPYKTYPHBIX KOMIIOHEHTOB (pepMeHTa B (hepMEHTATHBHOM KaTanuse?
2. UYro Takoe nzodepmeHTHI?
3. B yem cymHOCTH aKkTHBaIMM W UWHTHOWpoBaHHS (QepmenToB? Kakme QaxkTopbl OKa3bIBAIOT
aKTUBHPYIOIIEe U HHTHOUpYIoIIee BIUsSHIE Ha pepMeHTHI?
4. B gem 3akirodaeTcst MeXaHU3M (epMEHTATUBHOTO KaTajm3a?
5. JlaiiTe onpenesieHue NOHATUS «BUTAMUHBI.
6. Kaxk xmaccupurmmpyrorcst BuraMusl? [IpuBennTe mpuMepsl BATAMUHOB Pa3HBIX KJIACCOB.
7. Kakne (hyHKIMH BBIIOJHSIOT B OpraHW3ME BOAOPACTBOPHMEIC BUTaMUHBI? [IpuBenuTe KOHKpPETHEIC
NIPUMEPBI TAaKUX (PYHKINH BOJOPACTBOPHMBIX BUTAMHHOB.
Jlomawnee 3adanue: cocTaBUTh TaOINIly OCHOBHBIX BUTAMHHOB, X COZEP)KaHUE B NMPOAYKTaX IHUTaHUS,
CYTOYHasi HOPMa MOTPEOJICHNS, CHMIITOMBI THIIO- U THIIEPBUTAMUHO3A.
Tema Bumamunul
3anamue cemunapckoeo muna (npaxmuyeckoe 3ausmue) 5. BaxHeWnne npencTaBUTENM BOJO- H
1.5 JKMUPOPACTBOPUMBIX BHUTAMHHOB, OOILIME IPEACTAaBICHUS 00 MX XMMHYECKOM CTpoeHHH. [loHATHe o

THIIOBUTAMUHO3€, aBUTAMHHO3€ U THUIEPBUTAMUHO3E. Tecmoswiil kKonmpoab no pazdeny « Cmamudeckas
ouoxuMusy




Paznen [uHaMuyeckass OMoxXumMusi

2.1

Tema Obmen yene6o0006

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

XuMHUUECKUE TpPEBpalIcHHs YIIICBOIOB B MPOIECCe MUIICBAPCHUS. [ MIPONH3 AM- W TOJIHCAXaPHIIOB.
MexaHU3MBI TpaHCIIOpTa MPOIYKTOB PaCIICIUICHHUS YTICBOAOB Yepe3 KIETOYHbIE MeMOpaHbI, IMyTH WX
WCIIOJIb30BaHMSI B OpraHU3MeE.

BrocunTe3 1 MOOMIIM3AINS TIMKOTEHA B MIEYCHHU U APYTUX TKAHIX, PETYJISAIHS STHX IIPOIECCOB.
Hcnonp3oBaHne yriieBOIOB B KAUECTBE MCTOUYHUKA YHEPTUU. AHA3POOHBIN pacmal ITHKOTeHa M TITFOKO3EI
(rmukomm3). HawanmpHas akTHBamus YIJIEBOJOB B XOJIE€ TJIMKOJM3a, OKHCICHHE IPOMEXKYTOUHBIX
MPOAYKTOB TJIMKONIM3a M AaKKyMYJIHPOBAaHHE SHEPTHMH B MaKpPOIPTHUECKUX CBA3AX, 0Opa3oBaHHE M
YCTPaHEHUE MOJIOYHOU KUCIIOTHI. DHEPreTHYCCKHA AIPPEKT MINKOIIN3A.

AdpoOHas ctaaus TpeBpanieHuil yriaeBooB. OKUCIUTENBHOS NeKapOOKCHINPOBAHIE MUPOBUHOTPATHON
KHUCJIOTBI W oOpa3oBaHue anetwi KodepmeHnrta-A. IlpeBpamieHus aneTus KodepMeHTa-A B IHKIIC
TPUKAPOOHOBBIX KHUCIOT. CBSA3b IMKIIA TPUKAPOOHOBBIX KHCIIOT C CHCTEMOI IepeHoca BOIOpOJa Ha
kuciopona u pecunteda AT®D. DHepreTryeckas 3GGEKTUBHOCTh adpOOHOr0 pacmasa yrieBoaoB. O0mue
MPEJICTABJICHUS O TICHTO3HOM IIMKJIC MPEBPAIICHUI YIICBOIOB M aHA’pOOHOM O0Opa30BaHHM STHTAPHOMN
KACIOTHL. Vcmonp30BaHUE YTICBOAOB B IDIaCTHYECKHX memsax. OOpa3oBaHHE W PONb 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: I10ATOTOBUTH OTBETHI HAa BOIPOCKHI IO MaTepHajaM JICKIHH.

1. Kaxkue yriaeBoxasl BCTPEHAlOTCS B BRKHEHIIMX NMpOAyKTax nmuTaHui? Kakwe n3 HHMX MOABEpraroTCs
MUIEBAPUTEIIBHBIM IIPEBPALICHUAM ?

2. Kakue ¢epMeHTH OCYHIECTBISIOT THAPOIM3 BakKHeHIMX yrieBojgoB mnuiuu? Kakue ycrnoBus
HEOOXOANUMBI JUTs ACHCTBUS ATHX (HEPMEHTOB?

3. KakoBbI ITyTH HCIIOJIL30BaHKS B OPraHU3Me NPOIYKTOB NHIIEBAPEHHS YTIIEBOI0B?

4. Kak npoucxoIuT CHUHTE3 U pachaj IJIMKOreHa B IeUeHH, MBIIIIaX U IpyTuX opraHax u TkaHsax? Kax
PETYIUPYIOTCS 3TU MPOLECCHI?

5. Kak ocymecTBIsIoTCS aHa’poOHBIE IPEBpalICHUS TJIMKOTeHa W TUII0OK03bl (rimkosm3)? Kak

ocymectBisiercs: pecuHre3 AT® B xonme mmkonmsza? KakoBa sHeprerndeckas >QQeKTHBHOCTH

[JIMKOJMU3a?

Kakne npespaiieHus IpoucxXosT B a3po0HOii (ase yrieBogHoro oomena?

7. Kaxk mpeBpamieHusi OUKJIA TPUKapOOHOBBIX KHCJIOT (TJIABHOTO 3Tama a’poOHOH (as3bl yIIeBOIHOIO

oOMeHa) CBsI3aHBI C CHCTEMOI! ITepeHOCa IPOTOHOB U AJICKTPOHOB HA KUCIOPOX 1 pecuHTe3a ATD?

KakoBa snepreruueckast 3 (heKTHBHOCTh a3pOOHOTO OKUCIIEHHUS YTIIEBOIOB?

Kakne xuMmudeckue NpeBpaIIeHHs MPOUCXOAST B IPOIECCe YCTpaHEHHUs obOpasyromeiics B Xofe

TJINKOJIN3a MOJIOYHOM KHUCIIOTHI?

e

©

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, oOpa3zoBaHue areTwn kodepMmeHTa-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.
OunepreTnaeckuil 3PPEeKT OKUCICHHUS KHUPOB.

XUMHYecKHe NpeBpalleHusi OeNKoB B mporecce numieBapeHus. MepMeHTHl, y4acTBYIOUIME B 3TOM
npouecce, ycioBus WX jaedcTBus. KoHeuHble mpomykThl nepeBapuBaHus OenkoB. [loHsTHE O
MeTabondeckoM  (OHJIE aMHUHOKMCIOT. [lyTm WCronb30BaHHMS AMHMHOKHCIOT B OpraHH3ME.
Buytpukierounsiii cuHTe3 Ocnka. Poib HYKICHHOBBIX KHCIOT B cuHTe3e Oenka. JJHK kak xpaHuTens
cneruduueckoid nupopmannu o CTpykType 6eaKoB. buoxnmudeckne 0OCHOBBI FeHeTH4ecKoro koja. Poib
PHK B mporeccax CUNTHIBAHUS U PeaIH3aldd HACICACTBEHHON WH(pOpMAUU. AKTUBAIMS AMHHOKHUCIOT
npu cuHTe3e Oenka. COopka OEIKOBBIX MOJEKyJl B puOocoMax. BO3HHMKHOBEHHE MPOCTPAHCTBEHHOM
CTPYKTYPBI OSJIKOBBIX MOJIEKYJI. Perymsmus cuaTe3a Oemxka.

Karabonnuyeckne mpeBpamieHus aMHHOKHCIOT. Peakmum mepeaMUHHPOBAHUS, J1€3aMHUHHPOBAHUS,
nexkapookcunupoBanusi. OOpa3oBaHMe 3aMEHUMBIX aMHUHOKHCIOT W  OHOJIOTUYECKH aKTHUBHBIX
TIPOM3BOTHBIX aMIHOKHCIIOT. CBSA3b MPEBpaICHIH aMIHOKHCIIOT C IIUKJIOM TPUKapOOHOBBIX KHUCIOT.
OO6pa3oBaHne aMMHaKa TIPH JE3aMUHUPOBAHWN AMHHOKHCIOT WM a30THUCTBIX OCHOBaHHWH. TpaHCHOpPT
ammuaka. OpHUTHHOBBIH [IUKJI CHHTE3a MOYEBUHBI KaK TJIABHBIH MyTh YCTPAHCHUS aMMHUaKa.
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 Onojornueckast poiib. IloTpeOHOCTD yesloBeka B BOJE M ITYTH €€




yIOBJIETBOPEHUs. DKk30reHHas Bojga. OOpazoBaHMe HIOI€HHOM BOJBI B PEAKILMAX OOMEHAa BEIIECTB.
JenonnpoBanue Boabsl. OCOOEHHOCTH TPAHCIIOPTa BOABI Uepe3 KIETOYHbIE MeMOpaHbl. Brinenenne BobI
U3 OpraHu3Ma. bHoXuMHYeckne MeXaHW3MBI PeTy/SIIMM BOAHOTO OanmaHca opraHmsma. JKaxna.
OcMoTndecKas NpUpoJa HCTHHHON JKaXKIbl.

MuHepanbHbIe COEANHEHUSI OPTaHU3Ma YEJIOBEKa, MX COJACpPIKaHHE, PACIPENEICHHE MEXIY OTACIbHBIMU
TKaHSIMHU U poib B opranusMe. MoHbI, poib HOHOB B 00pa30BaHUHU KJIETOYHBIX CTPYKTYpP M MOJAEPKAHUH
MPOCTPAaHCTBEHHONH KOH(UTypannu MoisieKyn Omomnonmmepos. MowHas perymsinus (epMeHTaTHBHON
AaKTHMBHOCTH. Y4YacTHE WOHOB B 00pa3oBaHMM MEMOpPaHHOTO IMOTEHIHANA, PEryJSIMH OCMOTHYECKOTO
JIaBJICHUS U aKTUBHOM peaKIMM *KUJKOCTHBIX CpeJl OpraHu3Ma.

[TorpeOHOCTH OpraHu3Ma YeJIOBEKa B pa3UYHBIX MHHEPAIBHBIX COCOUHEHHMSX W €€ HM3MCHEHHE B
3aBUCHMOCTH OT BHEUIHHX YCJIOBMH W (yHKUMOHAIBHOTO cocTosiHUsA. OCOOEHHOCTH TpaHCIopTa
MUHEpAIbHBIX COCIMHEHUH U HOHOB. BplieneHune MHHEpaTbHBIX COEIMHEHHMH C IOTOM U MOYOH.
BroxuMunueckre MexaHU3Mbl perysIsiiii MUHEPaILHOTO OOMEHa.

T'opmonsl. Knaccudukanms. JKenesbr BHyTpEeHHEH CEKpPEITIH.

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

Camocmosmensvhas paboma: I1oATOTOBUTE OTBETHI HAa BOIPOCHI IO MaTepHaIaM JICKIHH.

1. Kaxkue XMMHYECKHE MPEBPALICHUS COBEPINAIOTCS C XMPAMHU M JIMNOUAAMH NIPH HMX MHIIEBApEHHUN?
Kakne nmpu 3T0M 00pa3yroTcst IpOMEKYTOUHBIE M KOHEUHBIE ITPOIYKTHI HUIIEBAPEHIA?

2. Kakyoo posb UTparOT JKEIYHBIC KHCIOTHI B IIPOIECCe MNUINEBAPCHUS JIMMHIOB M BCACHIBAHUS

MPOXYKTOB WX muineBapeHns’? KakoBpl OHOXMMHYECKHME MEXaHHW3MBI 3TOTO BIHSHHUS JKETUHBIX

KHCI0T?

Kak ¥ rie mpoucxoauT CHHTE3 celn(pUIeCKUX JIMIHI0B U3 TPOAYKTOB MUILEBAPESHU?

Kak ocymiecTBiseTcst TpaHCIOPT U ACHOHUPOBaHKE JIUITUIOB B OpraHu3Me?

5. Kaxme xumuueckue npeBpalieHuss IPOUCXOAIT NMpu Mobunu3anuu aunuaoB? Kak ocymecTtsusercs

peryssiys 3Toro npoiecca?

Kakune xuMuueckue npeBpamieHus POUCXOIAT PU OeTa-OKUCICHUHN KUPHBIX KUCIOT?

KakoBa sneprermueckas 3((EKTHBHOCTh O€Ta-OKHMCICHHS >KUPHBIX KHCIOT (Ha TpHMepe Jro0on

KUPHOU KUCTIOTHI)?

8. Kakme XMMHYECKHE IPEBPALICHHUS IPOHCXOMAT C TIIMIEPUHOM, O0OpasylomuMcs B Ipomecce
MOOMIIM3ALUH KUPOB?

9. B yeM 3akiro4aroTCs OTIMYUS B NPEBPAIICHUAX JKUPOB, HAXOAAIIMXCSH BHYTPH KJIETOK MBI U
JPYTHX OPraHOB M TKAaHEH, ¥ )KUPOB, COIEPKAIINXCS B OPraHU3MEHHBIX XKHUPOBBIX JETIO (TIOAKOKHON
KUPOBOI TKaHU, CalbHUKAX, OppDKeKax u ap.)?

10. KakoB XHMMHU3M CHHTE3a KETOHOBBIX Ted? B Kakux YCIOBHSIX IPOHMCXOAMUT YCHICHHE CHHTE3a
KETOHOBBIX Ten?

11. KaxoBsl ganpHeWIIHe IpeBpaleHus KETOHOBBIX TeN?

12. KakoBbI 0COOCHHOCTH OOMEHa X0JecTepruHa?

P ow

No

2.3

Tema Obmen 80061 U MunepanbHvix eeujecms. I opmonvl

3ansmue cemunapcrkozo muna (npakmuueckoe sansmue) 8. OOMEH BOJBI U MHUHEPAIBHBIX BEIIECTB.
TopMonbl. Pojb pa3nuuHbBIX TOPMOHOB B DEryisiliMd OHOJNOTMYECKHMX MpoleccoB. HapyueHus
TOPMOHAIIBHON PEryJsiiid M WX TOCIEACTBUS. Tecmoswill KOHmMpoab no pazoeny «/Junamuveckas
ouoOxXuUMUsLY

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 pacIipefesieHHe B MBIIICYHOM BOJIOKHE. BakHelrmme OenKy MBI MHO3HMH, 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 PEAKITHNA
MBIIIEYHOTO COKpalieHus. Poib aneTHiIxonrnHa, HOHOB KalbLUS M MOAYIATOPHBIX OEIKOB B IIpoIiecce
MBIIIEYHOro cokpaieHus. AT®-a3Has akTUBHOCTb MUO3UHA U €€ POJIb B COKPATUTEIbHOM IEATENbHOCTH
MbII. B3amMopelcTBHEe akTHMHA W MHO3MHA B TIPOIECCE COKPANICHHSA. XUMHYECKHE PEeakIiH IpH
pacciabienun Mblnn. Poias AT® B nByx¢a3Hoil MBIIIEYHON 1ESTEIBHOCTH.

Camocmosmenvras paboma: I1oATOTOBUTE OTBETHI HAa BOIIPOCHI [0 MaTepHaiaM JCKIIHH.

1. KakoBo conepxaHue BOJIbI, OCIKOB, IUIHIOB U MHHEPAIBHBIX COCTUHCHUHN B MBIIICYHOW TKaHH?

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

3. KakoBbI conepxanue, CBOWCTBA, CTPYKTYpHAsi OPraHU3aIMsl ¥ POJIb BAXKHEHITUX OCIIKOB MBIIICYHON
TKaHW: MHO3WHA, aKTHHA, TPOIOHWHA, TPOMOMHO3WHA, OEITKOB CapKOIIa3Mbl, OEIKOB CTPOMBI,
0enkoB sep?




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

Kaxue XMMH4YecKue peakiy 00ecreynBaloT MBIIIEYHOE COKpaIIeHHe?

6. Kaxmne xuMudeckne npeBpanieHns IPOUCXOIIT IPU PACcCIa0IeHIH MBIIIIIT?

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: I1oATOTOBUTH OTBETHI HAa BOIPOCHI IO MaTepHaIaM 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




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: 11oATOTOBUTE OTBETHI Ha BOIPOCHI IO MaTepHajIaM 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

11

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

Camocmosmenvras paboma: I101TOTOBUTH 3IEKTPOHHBIE ()OPMYIIBI ATOMOB 5 XUMHYECKHX JIEMEHTOB.

1.2

Tema Ocrogol opzaHulteCKozi xumuu. Xumuueckuii cocmae opeaHusma vejioeexa

Camocmosmenvhas paboma: Penenne 3anad npeoOpa3oBaHus KOHIEHTPAIMI 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: I101rOTOBUTH OTBETHI HA BOIPOCHL:

1. Yewm paznuuaroTcs mpoueccsl 00MEeHa BEIIECTB B KUBBIX OPraHU3MaX M HEXHUBBIX Teslax?

2. U3 kakux cTajguii CKIaJbIBAIOTCS IIPEBPAICHHUS BEIIECTB B X0J1€ aCCHMWIISIIMN 1 AUCCUMHUIISIIAN?

3. B uem nposiBisieTcst B3aMMOCBSI3b MEXAY MTPOLIECCAMHU aCCUMUIISILIMU U AUCCUMMIISIIIAN?

4. Kakune n3MeHeHus B 0OMEHE BELIECTB IIPOUCXOMAT C BO3PACTOM, O] BIUSHUEM (YHKIMOHAJIBHOM

AKTUBHOCTH?

Kakoe BiusiHEe Ha OOMEHHBIE TIPOLECCHl MOYKET OKa3bIBaTh MUTaHUE?

KakoBbl OCHOBHBIE HaIlpaBJIEHHs W3MEHEHHH OOMEHHBIX IIPOIECCOB B XOJE IPUCIIOCOOIEHUS

OpraHu3Ma K MEHSIOLINMCSI yCIOBHSIM CYIIECTBOBaHUS?

7. Kaxkue ¢pyHKy B 0OMEHE BELIECTB BINOJIHSIIOT CTPYKTYPHBIE KOMITOHEHTHI KJIETKH?

8. UeMm omiMuaroTcsi IpoLEcchl OMOJOTMYECKOro OKHCICHHUS OT OKHCIEHUs, NPOUCXOASIIEro BHE
opranusma?

9. Kaxkue THITBI OKUCITUTENBHBIX PEAKIMH IIPOUCXOAAT B XKHUBBIX OpraHu3Max?

10. B yem 3akiIr04aeTCst OTIMYNE PEAKIMiA a3pOOHOr0 OKHUCICHUS OT aHA3POOHOro?

11. Kakue npoMeKyTO4YHbIE IEPEHOCUHNKH 00eCTIeYnBAIOT TPAHCIIOPTUPOBKY MPOTOHOB M DJIEKTPOHOB OT
OKHCIISIEMOT0 BEIIECTBA Ha KHCIOPOA?

12. KakoBbl OCOOEHHOCTH MOJIEKYJISIPHOTO CTPOCHUSI MHUPHUIAMHOBBIX M (JIABHHOBBIX JETHIPOreHa3,
IIUTOXPOMOB, KaTaya3zbl? Kakue ¢akTopsl mUTaHUSI HEOOXOIUMBI JJIsl CHHTE3a 3THX (ePMEHTOB?

13. Kaky1o posp Urpaet Kucjiopos B poreccax OHOIOTHUeCKOTro OKHCISHUs?

14. KaxoB sHeprerudeckuii 3 GeKT aspoOHOro OMOIIOTHYECKOTO OKHCICHHS?

15. KakoBbl OCOOCHHOCTH MOJICKYJISIPHOIO CTpocHus aaeHo3uHTpudochopHoit kucinorelr (ATD) u
KaKOBa €€ POJIb B )KUBBIX OpraHu3Max?

16. Kak ocymecTBisercs HaKOIUICHHE OSHEPTUH, OCBOOOXKJIAIOLICHCS B XOA€ OHOJOTMYECcKOro

o u
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OKHCJICHHSI, B MaKpOIpruyeckux pocdarubix casssx ATO?
17. Yto moHmmaercs moja cBOOOAHBIM okucieHHeM? Kakue (GakTopbl 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 ()epMEHTOB, aKTHBALUs M HHrHOMpoBaHHe (epMeHTOB. bnoxmMmuueckue MeXaHH3MbI
JercTBUS PEPMEHTOB.

brnoxuMupueckne MeXaHW3MBI Y4acTHs BHTaMHHOB B oOecHedeHHH OOMEHHBIX IpoleccoB. Poib
BUTaMHUHOB B oOpa3oBaHuu KodepMeHTOB. buomormueckas pojib M NHIIEBBIE HCTOYHUKH
BOJIOPACTBOPUMBIX M KHPOPACTBOPUMBIX BUTAMUHOB.

Camocmosmenvhas paboma: I101rOTOBUTH OTBETHI Ha BOIIPOCHI:
1. KakoBo crtpoenue ¢epmentoB? Uro HazpiBaloT KodepmeHToM, anopepmentom? KakoBa ponb 3THX
CTPYKTYPHBIX KOMIIOHEHTOB (hepMeHTa B ()epMEHTATUBHOM KaTtaiuze?

14 2. UYro Takoe nzodepmeHThI?
3. B uyem cymHocTh akTHBaUMM W WHruOupoBaHus QepmenToB? Kakue (axTopbl OKa3bIBalOT
aKTHBUpYIOIIEE M MHTHONpYyIolIee BIMSHUE Ha (PePMEHTHI?
4. B ueM 3akmodaeTcs MEXaHU3M (PEpPMEHTAaTHBHOTO KaTanu3a?
5. [laiiTe onpeneneHNe NOHITHS «BUTaMHHBD.
6. Kak xnaccudunmpyrorcs Butamunsl? [IpuBeanTe npuMepsl BATAMUHOB Pa3HbIX KJIACCOB.
7. Kakne QyHKIHMH BBIIONHSIOT B OPraHM3ME BOJOPACTBOPUMBIC BUTaMUHBI? [IpHBennTe KOHKpETHBIE
NpUMEpHI TaKUX (QyHKINI BOIOPACTBOPUMBIX BUTAMHHOB.
8. KakoBbl pyHKINH B OpraHn3Me Ba)KHEHIINX KUPOPACTBOPUMBIX BUTaMHHOB: A, [], E, K?
9. Yro noHumaetcs 1oJ; aBBUTAMUHO30M, THIIOBUTAMHUHO30M, THIIEPBUTAMHHO30M?
10.IMouemy HEJI0CTATOK B ULIe BOJIOPACTBOPUMBIX BUTaMHUHOB ObicTpee
NPUBOAMT K Pa3BUTHIO TMIIOBUTAMUHO32, YEM HEJI0CTATOK KUPOPACTBOPUMBIX BUTAMHHOB?
Tema Bumamunbl
15 Camocmosmenvras paboma: CocTaBUTh TaONUIy OCHOBHBIX BUTAMUHOB, UX COZEP)KaHUE B IPOJYKTaxX
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.

Camocmosmenvras paboma: 1101rOTOBUTH OTBETHI HA BOIPOCHI:

1. Kaxme yrieBoapl BCTpedaroTcs B BaKHEHIINX MpoaykTax muTaHus? Kakwe W3 HHUX IOABEPTaroTCs
MHUIIEBAPUTEIEHBIM PEBPAIICHUAM?

2. Kakue QepMeHTbl OCYIIECTBISIOT THAPOIN3 BakHeHmmx yrieBonoB mnunm? Kakue ycnoBus

HEOOXOIUMBI 171 IeHicTBHA 3THX (hepMeHTOB?

KaxoBbl myTu UCNIONB30BaHMs B OPraHU3ME NPOAYKTOB MUILEBAPEHUS YTIIIEBOJOB?

4. Kak npoucxXoJuT CUHTE3 M paciajl INIMKOreHa B MeYeHH, MBIIIIAxX U APYrux opraHax u TkaHsax? Kak
peryaupyroTcs 3TH Ipouecch?

5. Kak ocymiecTBisitoTcss aHa’poOHbIE NPEBpAILCHUs] TIJIMKOTeHAa M TIIoKO3bl (rimkonn3)?  Kak
ocymectBisiercsi pecuntes AT® B xone rmkonmza? KakoBa sHeprermyeckass 3¢QexkTHBHOCTH

w
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rMKoan3a’?

6. Kaxkue npeBpaieHus MPOUCXOIAT B adpoOHOM (hase yriieBoJHOro oomMeHa?

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

8. Kaxosa sneprernueckas 3ppekTHBHOCTS a3pOOHOTO OKUCICHHS YTIEBOJIOB?

9. Kakue XMMHYeCKHe IPEBpAIlCHUs MPOUCXOMAT B IPOLECCEe YCTpaHEHHWs oOpasymoleiics B Xolne
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.

Camocmosmenvhas paboma. I1oNTOTOBUTH OTBETHI HA BOIIPOCHI:

1. Kakue XxuMudecKkue MpEeBpaIleHUs] COBEPIIAIOTCS C JKAPAMH U JIMIIOWIAMU TPU MX TMHUIIEBAPEHUH?
Kaxkue mpu 3ToM 00pa3yroTcst MPOMEKYTOUHBIE M KOHEUHBIE TTPOYKTHI MUIIEBAPEHUSI?

2. Kakyioo pojb WUrparT S>KEIYHBIC KHCJIOTHI B MPOIECCE MHUINEBAPEHUS JIMIUAOB W BCACBIBAHUS

MPOAYKTOB WX muIieBapeHrs? KakoBbl OHOXUMHIYECKHE MEXaHW3MBI STOTO BIIHMSHUS JKEITYHBIX

KHUCIoT?

Kak u rie mpoucxoquT cuHTe3 Celu(@UIeCKUX JTUIMHI0B U3 IPOIYKTOB IHIICBAPCHUS?

Kak ocymiecTBisieTcst TpaHCHIOPT U JEIOHUPOBAHKE JIMITUJ0B B Opranusme?

Kakne xuMmudeckue mpeBparieHus IPOUCXOIIT Mpu MoOmmm3anun Jmnunos? Kak ocymiecTBiseTcst

peryssius 3Toro npoiecca?

6. Kakue xuMu4eckue MpEBPAICHUS POUCXOIAIT IPH OETa-OKUCICHUH KHUPHBIX KHCIOT?

7. KakoBa sHeprermueckas 3()(QeKTUBHOCTh OeTa-OKHCICHHS >KUPHBIX KUCJIOT (Ha MpuMepe 000
YKUPHOU KUCIIOTHI)?

8. Kakme XuMHYeCKHE TMPEBPALICHHsS MPOUCXOAAT C TIJIHMLIEPUHOM, OOpa3ylolMMcs B Mpolecce
MOOWITU3aIIAN YKHPOB?

9. B yeM 3aKiOYArOTCA OTJIMYMSA B MPEBPALICHHUAX KUPOB, HAXOMSIIMXCS BHYTPH KJICTOK MBI U

ok~ w
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JPYrUX OpPraHoOB U TKaHEH, U )KUPOB, COJEPIKAIIMXCS B OPraHU3MEHHBIX XMPOBBIX JIETO (MOAKOXKHOM
YKUPOBOH TKaHW, CaTbHUKAX, OpbDKeHKax u np.)?

10.KakoB XMMH3M CHHTE3a KETOHOBBIX Tel? B Kakux yCIOBHSX NPOHCXOAMT YCHJIICHHE CHHTE3a
KETOHOBBIX TEN?

11. KakoBsI gampHEWIIIE IpeBPaCHAS KETOHOBBIX TEI?

12. KakoBsI ocoOeHHOCTH 00MeHa XonecTepruHa?

13. Kakne XxuMu4ecKkue IMpeBpamleHus MPOUCXOAAT ¢ OelkaMH B Tpolecce ux numeBapeHus? Kaxue
(bepMEeHTHI 00ECIIeUNBAIOT ATH MPEBPALIECHHS U KAKOBBI YCIIOBHS UX JICHCTBHA?

14. KakoBbl OMOXMMHYECKHE MEXaHU3MBbI 3aIUTHl CTPYKTYPHBIX OCIIKOB MUIIEBAPUTEILHON CHCTEMBI OT
camoInepeBapuBaHus?

15.Yro monmmaercs moj MerabonnyeckuMm (GoHIOM aMUHOKHCIOT? Kak OH (opMupyercst U KaKOBEI
IIYTH €ro UCIIOJIb30BaAHMS?

16. KakoBel OCHOBHBIE 3Tambl OHOcHHTE3a OenkoB B KieTkax? Kakue XuMmHuYeckne NpeBpaleHus
MIPOUCXOIAT HA KaXKIOM dTare OnocuHTesa?

17. KakoBBI MEXaHU3MBI PETYILIINN CHHTE3a OSIIKOB?

18. Kak mpoucxomsT mpeBpameHnst U paciaj aMHHOKHCIOT B OpTaHU3Me (peakluy Je3aMUHUPOBAHNS,
JeKapOOKCIIINPOBAHUS, INepeaMUHHpOoBaHusA). KakoBa poss 3THX mpeBpamieHnii B oOecrieueHHn
KHU3HEICATEIBHOCTH OpraHn3Ma?

19.Kak ocymiecTBisieTcss BPEMEHHOE M IIOCTOSHHOE CBS3bIBAaHWE aMMMaka, OOpa3yIoIIerocs mpu
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 MOHOHYKJICOTHIOB 1 HYKJICUHOBBIX KHCIIOT?

2.3

Tema Obmen 600bl u MunepaibHblx eewecms. 1 opmonvi

Camocmosmensras paboma. [1oNTOTOBUTH OTBETHI HA BOIIPOCHL:

1. KakoBo cojaepkaHue BOIbI B OpPTaHHU3ME MU €€ paclpejefieHue MEXIy pa3iuuHbIMU TKaHSIMH H

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

2. KakoBa pois BOIBI B OpraHu3me?

3. KakoB XWMHYECKHI COCTaB W OHWONOTHYECKas pOJb BaXHEHUIINX BBOIHO-THCIIEPCHBIX CHUCTEM

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

Kakwne ¢akTopsl BIUSIOT Ha TOTPEOHOCTh OpraHU3Ma YeJIOBEeKa B Bojie?

KakoBBI OMOXHMUYECKHE MEXaHU3MBI PETYIISAIMH BOTHOTO OajaHca opraHu3ma’?

KaxoBo copepxaHre MHHEPAIbHBIX BEIIECTB B OPTaHU3ME M MX PacIpeeleHIe MEeXKIY Pa3THIHbBIMU

TKaHsIMH 1 opraHamMu? UTo MOHUMAETCs OJ] MaKpO-, MUKPO- M YIIbTPAaMHUKPOIIEMEHTaMu ?

7. KakoBa poJib B OpraHH3ME YeJIOBEKa Pa3IMYHbIX MHUHEPAIbHBIX COCIUHEHUH M 00pa3yIONIMXCs MPH
HUX QUCCOLMAIMNHA HOHOB?

8. Kakwue (haxTopsl BIUAIOT HA MOTPEOHOCTh OPraHM3Ma YejI0BEKa B MHHEPAIbHBIX COCAMHEHISX ?

KakoBbI OHOXUMHUYECKHE MEXAHU3MBI PETYJISIIH 00MEHAa MUHEPAIbHBIX COCTUHCHUI?

o ok

Pa3nen OcHOBBI OMOXMMHUM CIIOPTA

3.1

Tema Buoxumus mbiuteuno2o COKpaujerust

3anamue cemunapckozo muna (npaxmuyeckoe zanamue) 3. IlocnenoBaTenbHOCTh XUMHUYECKUX pEAKIUi
MBIIIEYHOT'0 COKpamieHust. Poib alleTHIIXoNnHa, HOHOB KaJbLUs M MOJYJISATOPHBIX OENKOB B Ipolecce
MBIIIEYHOT0 coKpamieHus. ATd-a3Has akTHBHOCTh MHO3MHA U €€ POJIb B COKPATUTEIHLHOH JIESITENEHOCTH
MBI, B3auMmojelcTBue akTMHA W MHO3MHA B IIPOIECCE COKpALIeHUs. XMMHUYECKHE DPEakIHd IpH
paccnabnenun Mpim. Poms AT® B aByxdasHoit MblmieuHOH aesTenbHOCTH. OTHOCHTENbHOE
MOCTOSTHCTBO KOHIEHTpaunn AT® — HeoOXommmoe ycCIOBHE COKPAaTHTEIbHOW JESTEIBHOCTH MBbIIII.
[Tonsarue 06 a’poOHBIX 1 aHA3POOHBIX MyTAX pecunTe3a AT® npu mermednoi padore. KonmuecTBeHHBIE
XapaKTePUCTHKH OMOPHEPTreTHYECKHX IIPOILECCOB: MOIIHOCTb, €MKOCTh, CKOPOCTH pa3BEpTHIBAHUA,
a¢dextuBHOCTE. Pecunres AT® B kpeatnHPOCHOKIMHAZHOMN peakIiy, KHHETHIECKUE XapaKTEPUCTUKH U
MEXaHU3MBl DETYJIIMM CKOPOCTH O3TOM peakIMu B Tpolecce MBIIIeYHOH paboTel. Pois
KpeaTnH(POCHOKUHAZHON peakIMi B HIHEPreTHIECKOM OO0ECIeUueHHH MBIIIeYHOW paboTel. Pecumnres
KkpeatnHpochaTa. Yaactue kpeatuHpochaTa B 00eCIIe4eHHH BHYTPHUKIETOYHOTO TPAHCTIOPTa SHEPTHH.
Pecuntes AT® B mpouecce ramkonmsa. KuHerndyeckne XapakTEpUCTUKH M OCOOCHHOCTH PETYIISLUH
IIMKONM3a Tpu pabore. Ponmb mmkonu3a B SHEPreTHYECKOM OOECHEYEHWH MBIIMIEYHOW paboTHI.
MorouHast KMCI0Ta, 0COOEHHOCTH €€ BIMSHHS Ha OOMEHHBIE Ipornecchl npu padore. [lytn ycrpanenuns
MOJIOYHOH KHCJIOTHI Npu pabore B mepuox BoccraHoBieHHs. Pomb B pecunrese AT® mnporeccos
aHa’pOOHOr0 00pa3oBaHMs SHTAPHOH KHCIOTHL M albTEPHATHBHBIX IIyTeH pacnaja yIrJIeBOJOB!
riaunepodocdaTHoOro myHTa ¥ 00pa3oBaHus anaHUMHA. MUOKHMHA3HAsl peaklys, ee Posib B TOAECPIKaHUU
MOCTOSIHCTBA KOHLEHTpamu AT® W perymanuu akTHBHOCTH ()EPMEHTOB JHEPIETHYECKOTO OOMEHA.
Pecunte3 AT® B mporecce OKHCIUTENHLHOTO (GochopumupoBanns. KHHETHIECKHE XapaKTEePUCTUKUA U
MEXaHM3MBI PETyJSIMM CKOPOCTH 3TOH peakuuu mpu padore. DakTophl, BIUSIONINE HA CTEHNCHb
COTPSDKEHUS OKHCIIEHUS ¢ pochopuIupoBaHrueM pu padoTe.
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Camocmosmenvhas paboma: I101rOTOBUTH OTBETHI HAa BOIIPOCHI:

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: MHO3MHA, AKTHHA, TPONOHMHA, TPOIIOMHO3MHA, OEIKOB CapKOIUIa3Mbl, OEIKOB CTPOMBEI,
OemkoB smep?

4. KakoBO MOJICKYJISIpHOE CTPOCHHE COKPAaTHTEIbHBIX O3JEMEHTOB MBIIIEYHOTO BOJIOKHA —

MHOGHOpHILT?

Kakune xuMuueckre peakiuy 00ecreunBaloT MBIIIIEYHOE COKpalieHue?

Kakne xuMuueckue npeBparieHus IpOUCXOIsT ITPU pacciaOICHUH MBI ?

Kakosa posis AT® B nByx(}a3HON MBIIIEYHOH AEATETLHOCTH?

Kakune n3MeHeHust NpOUCXOIAT B OOMEHE BEIIECTB IIPH MBIIICYHON JESITEIbHOCTH?

KaxoBa ckopocts pacxonoBanusi AT® npu HanpsHKeHHON MBIIEYHOI padoTe?

©oo~No g

3.2

Tema buosnepeemura moiuteunotl OessmenbHOCU

Camocmosmenvras paboma: I10NTOTOBUTH OTBETHI HA BOIPOCHI:

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. Kpearuadocharnas peaknus. Ee poss B s3HEpreTHueckoM o0ecIiedeHIN MbIIIEYHOH paboTHI.

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

5. T'nuxomnus. Ero poib B 3HEPreTHUECKOM 00ECIICYCHUN MBIIICYHOMH pabOoThI.

6. B uem 3akmrouaercsi CyIIHOCTh MHOKHMHA3HOW pEaKIMM W KaKoBa €€ POJib B DHEPreTUYECKOM
o0ecreyeHnn MBIIIeYHOI paboThI?

7. KakoBsl MakcuMmanbHash MOIIHOCTb, €MKOCTh, CKOPOCTb pa3BepThIBaHUS U 3(PdeKkTHBHOCTH
a’pobHoro pecunteza AT® u kakne OnoxumMmudeckne (GHakToOpbl UX ONPEACIIIOT?

8. KakoBa pomb a’pobHOro mytu pecmHTesa AT®D B 3HEpreTH4ecKOM OOECIEYEHHH MBIIICYHOH
paboTeI?

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

3.3

Tema Buoxumuueckue usmenenus 6 opeaHusme npu MBLULEYHOTU OestMelbHOCIU upas‘ﬂuquzZ namoJiocuu.
buoxumuuecrkue mexanuzmol YMOMJIEHUSA

3ansimue cemunapckozo muna (npaxmuueckoe sausimue) 4. Knaccubukaripst MpIIICYHBIX YIPAKHECHHH
o OMOXUMHYECKUM KpuTepusiM. OCOOCHHOCTH OMOXMMHUYECKUX U3MEHEHHH B KPUTHUECKHX YCIOBHSIX
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  (PakTOpbl ~ YTOMJICHHS [PH  BBIMOJIHCHHH  KPATKOBPEMCHHBIX  yINPaKHCHUUN
MaKCHUMAaJIbHOH B CyOMaKCHMaIbHOI MOITHOCTH, JITUTEIBHBIX YIIPAKHECHUH YMEPEHHON MOIIIHOCTH.
OCOOCHHOCTH pEryisaluu OOMEHHBIX TIPOIECCOB B IEPHUOJ BOCCTAHOBICHHSA. bBHOXUMMIYECKOE
000CHOBaHHE CpEICTB W METOJOB YCKOPEHHS BOCCTAaHOBUTENBHBIX IpoleccoB. lcmoms3oBaHue
0COOCHHOCTEH MPOTEKaHUSI BOCCTAHOBHTEIIFHBIX MPOIECCOB MPHU IMMOCTPOSHUH CIIOPTUBHON TPEHUPOBKH.
3aKOHOMEPHOCTH Pa3BUTHUS aJlalTAllHOHHBIX OMOXMMUYECKUX M3MEHEHHI: NPaBHIbHOE COOTHOIICHHE
paboThl W OTABIXA, IPUHIMII CBEPXOTATOIICHUS, NPUHIMI CHOCHUOUIHOCTH, IUKIAIHOCTh H
00paTUMOCTh aJaNTAlMOHHBIX HM3MEHeHui. buoxuMuueckoe OOOCHOBAHUE CPEACTB M METOJOB,
YCWIMBAIOIIUX aaNTallMOHHbIe OHOXMMHYECKHe W3MeHeHHs. [locienoBaTellbHOCTh OHOXMMHYECKHX
W3MEHEHHH MpU CHCTEeMaTHYECKOW TPEHHPOBKE M PACTPEHUPOBKE. BHOXMMHUYECKHE W3MEHEHHs B
OpraHu3Me IpH NepeTPeHHPOBKE.

Camocmosimenvras paboma: T1oIrOTOBUTH OTBETHI HA BOIPOCHI:

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

2. TloueMy xapakTep SHEPreTUYECKOT0 OOCCIICUYCHUS SBISACTCS TIABHBIM (DaKTOPOM, OIMPEICISIONINM
HATPABJICHHOCTh U TTyOUHY OMOXUMHYECKIX H3MEHEHUH mpu padore?

3. Kak cpouyHble OMOXUMHYECKUE HM3MCHCHHS 3aBHCAT OT OCOOCHHOCTEH BBIMOJHACMON MBIIICYHOMN
paboThI: MOIIMHOCTH ¥ MPOAOJDKUTEIBHOCTH YIPaKHCHHS, MPOJOJDKATEIFHOCTH May3 OTAbIXa,
peXuMa eI TeTbHOCTH MBI, KOJIMYECTBA YUYACTBYIONINX B pa00TE MBIIII ¥ JPYTUX 0COOCHHOCTEH?

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

(usmueckoit Harpy3ke?

KaxoBbI 0COOCHHOCTH PETYIAIMN 0OMEHA BEIIECTB MPH MBIIIEYHOH padoTe?

6. Yro jexut B 0CHOBE Kiaccuukaiuii GU3MIECKUX YIPAKHEHUH 10 OHOXUMHYECKAM KPUTEPHSIM: TI0
30HE€ OTHOCHUTEIHHOW MOITHOCTH (MaKCHMallbHas, CyOMakCHMallbHas, OOJIbIIasi, yMepeHHas), IO

o
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MIPEUMYIIECTBEHHOW HAPaBJICHHOCTH U JIp.?

7. KakoBbl 0COGEHHOCTH OMOXMMHYECKHMX HM3MCHEHHH INPU BBINOJHEHHH YIPAXHEHUH 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 H3MEHEHHUS BOIHO-COJIEBOTO OallaHca MO BIUSHIEM (U3NISCKOH padOTHI.

9. Kakue OHOXMMHYECKHE H3MEHEHHUS MOTYT IIPUBECTH K HACTYIUICHUIO YTOMIICHUS?

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

11. Talite XapakTepuCTHUKy OMOXUMHYECKUX U3MEHEHHH, NPUBOSIIMX K YTOMICHUIO, IIPU CIIOPTUBHOM
JeATEILHOCTH.

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

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

Tema buoxumuueckue 3AKOHOMEPHOCmMU 60CCMARO6IEHUA HADYULEHHbIX gbyHKum? buoxumuueckue
3aKOHOMepHoCcmu adanmauuu K MblUe o pa6ome u npu namoaiocuu. Buoxumuuecxue ocnoswl
08ULAMEIbHBIX KAYeCmE Cnopmcmena

Camocmosmenvhas pa6oma: HO,Z[FOTOBI/ITL OTBCTHI Ha BOIIPOCHI:

1. ®a3bl BoccTaHOBICHUS (TEKyIasi, CDOYHAs, 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 €ro 00pa30BaHUs U «OTLIATHI»?

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

BOCCTAHOBJICHHUsI TIOCJIC BBINOJHEHUS YNPAXHEHUH, CHEHU(PHUUECKUX I W30paHHOTO BaMH
(DU3KYITBTYpHO-CIIOPTUBHOM AEATEIHHOCTH U JaliTe UM 000CHOBaHHE.

34 7. B dyem 3akmrouarorcsi KyMyJNATHBHBIE OHOXHMHYECKHE W3MCHEHHS, INPOUCXOAAIINE 0]
BIIMSTHAEM CHCTEMAaTHUECKOW MBIIIeYHON TpeHupoBku? [Touemy oHM HOCAT cnenuuaecKkuii Xxapakrep?
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 TpeOGoBaHUS K MOCTPOCHUIO TPEHUPOBKHU H MOUEMy 0OecreunBaroT 0ojiee BBIPAKCHHBIE
KyMYJIATHBHBIE OMOXUMHUYECKUE N3MEHEHNS?

11. Kakue nonosnHuTenbHbIE (HE CBS3aHHBIE C MBIIIEYHOH paboToil) (GakTopbl MOIYT YCHIIUTBH
aJanTalMoOHHbIE (KyMYyJIATUBHBIC) OMOXHMUYECKUE U3MEHEHHS U TIoYeMy?

12. [aiiTe onpeneneHne 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 OHOXHMHUYECKHX W3MEHEHMH, INPOMCXOAAIINX 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 O0s3aTeIbHAS INTEPATYPA

[Ipockypuna UK. buoxumus: yueonuk-M.: Axanemus, 2014. — 20 3k3.

Muxaiinos C.C. CriopTuBHass OMOXMMHUs: YUEOHHK JJIs BY30B M KOJUICIKEH (QU3NISCKON 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.
MuxaitnoB, C. C. buoxumus IBHTATEeIHHOW IEATEIHPHOCTHA : YUEOHWK /IS BY30B M KOJUJICIKEH
¢usnueckoir kynbpTypsl / C. C. MuxainoB. — 9-e m3n. — Mocksa : Yenosek, 2023. — 304 c.
https://www.iprbookshop.ru/132165.html

6.1.2 JlononHMTEIbHAA JINTEPATYPA

Kynuuenkos, O. C. buoxumus B npaktuke cropta / O. C. Kynunenkos, U. A. JlanmmH., — 3-¢ u3g. —
Mocksa : M3natensctBo «Criopt», 2022. — 228 c. https://www.iprbookshop.ru/123410.htm
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5. IIpockypuna M.K. bruoxumus: YueOHoe mocobue sl CTYCHTOB BBICIINX yUCOHBIX 3aBeAcHHM. - M.:
BJIAJOC-TIPECC, 2004 — 236 c. — 12 k3.
6. UYepemucunos, B.H. buoxumus: 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
n.n.

Haumenosanue npozpammnozo npooykma

ﬂuueHs'uOHHoe npocpammuoe obecneuenue

Ormepanmonnas cuctema Windows 10 Pro

Ormepanmonnas cuctema Windows 7 Professional

Oneparmonnas cuctema Windows 8 Pro

Onepaunonnas cuctema Windows 8.1 Pro

Onepannonnas ciuctema Windows Server 2008

Oneparonnas cuctema Windows Server 2012

IMaket oducHbix mporpamm Microsoft Office 2010 Standard

IMaket oducHbix mporpamm Microsoft Office 2013 Standard

IMaket oducHpix mporpamm Microsoft office 2007 Standard

RIOXNOD R~ WNE

©

ABBY FineReader 11 Corporate Edition

11.  Kaspersky Endpoint Security 11

12. | Pinnacle Studio 16 Ultimate Corp License (2 -4)

13. | VideoStudio Pro X4 License (1 - 10)

14.  Astra Linux Special Edition

15. | CIIC KoHCyabTaHT-ILTIOC

16.  Stat+ Professional 5.8 (Akamemuueckas Bepcus)

Cs0600HO pacnpocmpansiemoe npoepammHoe obecnedeHnue

17. | Sunexc bpaysep

18.  Kinovea

19.  STDUViewer

20. | Telegram

6.2.2 CoBpeMeHHbIe TPodecCHOHAIBLHBIE 0a3bI JAHHBIX U HH(OPMALMOHHBIE CIPABOYHbIE CHCTEMBbI

DnexmpoHHo-6ubIUOMeyHble CUCTIEMDbL

Ccbinka Ha pecypc

1. DnexrpoHHO-OMONMMOTEYHAst cuctemMa MarcSQL (OnekrpoHHast

http://bibleo.chgafkis.ru/marcweb2/Default.asp

6ubmmorexa UI'ADOKuC)
2. DnextpoHHO-6ubIHOTEUHas cuctema IPRbooks https://www.iprbookshop.ru/?&a
bubnmuoreka MeXAyHapOJHOH CHOPTHBHON WH(pOpPMaLUU

[amexTpoHHSEII pecypc]

http://bmsi.ru/

7 MaTepuainbHO-TeXHUYeCKOe ofecnedeHne TUCIMIINHBI

Yyebnvie ayoumopuu ona

npoGeoenUst YUeOHbIX 3aHAMULL U

nomewenus OJis
CamocmosmensHol pabomul

Obopydosanue u mexHuyeckue cpedcmea 00yueHus

aynuropus Ne 4
yueOHast ay JUTOPHS JUIS
MIPOBEACHUS YI€OHBIX 3aHATHH

r. YaitkoBCKHi,
yn. Jleanna, 1.67.

1. Cneumanu3upoBaHHas ayAWTOpHAas MeOeNb: CTONBI, CTYJbs, JIOCKa
ayIuTOpHAs, CTOJ JUIS JIMI ¢ HapyleHusiMu onopHoro anmapara (OJ[A)), cton
MpeIoIaBaTesIsi, CTYJI MPEo1aBaTeIs;

2. TexHuyeckwe CpeACTBA OOYYCHHS:
HOYTOYK, KOJIOHKH.

WHTEpaKTUBHAs JIOCKa, MPOEKTOP,

aynuropus Ne 321
y4yeOHast ay TUTOPHUS ISt
MIPOBEACHUS YUCOHBIX 3aHATHIA

r. HallKOBCKUIA,
yi. Jlenuna, 0.67.

1. CneunanusupoBaHHass MeOesb: MeOenb ayJuTOpHAasi (CTOJIBI, CTYJNbS, TOCKa
ayJTUTOpHAs ), CTOJI PENOJaBaTeIs, CTYJ MPEernoaBaTes;
2. Texuuyeckue cpefcTBa OOYUCHHUS: IKPaH, IPOEKTOP, HOYTOYK.

17



http://bibleo.chgafkis.ru/marcweb2/Default.asp
https://www.iprbookshop.ru/?&a
http://bmsi.ru/

aypuropust Ne 207
HIOMEIICHUE IS
CaMOCTOSATEIFHONW PabOTHI
oOygaromuxcs

r. YaliKOBCKUH,
yu. Jlennna, n.67.

1. Cneumanm3upoBaHHass MeOenb: MeOenb aymTuTopHas (CTONBI, CTYNbS, AOCKa
ayJMTOPHAs), CTOJ MPEIOAaBaTes, CTyJI IPErnoaaBaTe’s;

2. TexHu4eckue cpecTBa OOyUCHHS: KOMITBIOTEPHAsI TEXHUKA C BO3MOXKHOCTBIO
nojKioueHuss K cetn «MHTepHeT» U oOecredeHneM JO0CTyNa B 3JICKTPOHHYIO
HHPOPMAINOHHO-00pa30BaTENBHYIO Cpeay AKaJIeMUH.
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