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1 Ilestu ¥ 32124 OCBOEHUSA M CHUIIMHBI
1.1 Heab AuCUMIIMHBI

Lenpto ocBOCHUS AMCHUILUIMHBI SBISICTCS (POPMHpPOBaHUE y OOYYArOIIMXCS COBPEMEHHBIX HAyYHBIX
3HAaHUW B OOJIACTH XUMHUYECKUX OCHOB IPOIIECCOB JKU3HEICATCILHOCTH, 03HAKOMIICHUE C OCOOCHHOCTSMU
MPOTEKaHUSI OMOXUMHUYECKHX TPOIIECCOB BO BPEMs 3aHATHH (U3NUECKUIMH YIPAKHEHUSIMH U CIIOPTOM, B
MIEPHUO/ BOCCTAHOBJICHHUS TIOCIIE MBIIIEYHON paOOTHI.

1.2 3agauyu IUCHUILINHBI

— copMHpOBaTh COBPEMCHHBIC MPEACTaBICHHS O CTPYKTypHOH XHMHUYECKOW OpraHu3aluu
OMOJOTHYECKHX OPraHU3MOB, PACCMOTPETh B3aMMO3aBUCHMOCTh MEXKAY WX CTPYKTypoH W
OMOIOTHYECKUMHU (PYHKIHSMU.

— W3yYUTh OCHOBHBIE IyTH OOMEHa BEIIECTB B JXKMBBIX OpPraHM3MaX, PETYIALNI0 OHMOXUMUYECKHX
MPOIIECCOB HA MOJIEKYJISIPHOM M KJIIETOYHOM YPOBHE OpraHM3alliH KHUBOH MaTCPHH.

— W3yYUTh OMOXMMHYECKHE MEXaHM3MBI OOECIeYeHHs MBIIICYHOH [EsITeNIFHOCTH W WX pOjib B
o0ecriedeHnH TPEHUPOBKH U 3aHATHI (PrU3nIecKkoil KyIbTypou.

2 Hepeqeﬂb KOMHeTeHIIHﬁ, (l)OpMpreMbIX B pe3yJibTaTe OCBOCHUSA NUCHUIIJIMHBI

JucuuminHa « BHoXuMus de10BeKka» OTHOCUTCS K 00s13aTEIBHOM YacTH OJ10Ka «IMCIUILIMHED).

HpI/I HaaIn4yumn O6y‘-IaIOHlI/IXCSI U3 4Yucjia Jul C OrpaHMYCHHBIMHM BO3MOXHOCTAMU 3O0POBbBA,
KOTOPBIM HEOOXOAMM OCOOBIH TOPSAOK OCBOCHHS AWCHUIUIMHBI (MOAYISA), TO WX IKEIaHUIO
paspabaTeIBaeTCs aJaNTHPOBaHHAS K OIPAaHMYCHHMAM HX 30POBBbS pabodas mporpamMma JUCLUIUINHBI
(Moys).

[Iponiecc wu3yuyenuss AuCUUIUIMHBI «bHOXMMHUS denoBeka» HampaBlieH Ha (OpPMHUPOBaHHE
cinenyromux kKommetreHimid B coorBercTBHH ¢ PI'OC BO u ocHOBHO#H mpodecCHOHANBHOM
00pa3oBaTeIbHON POTrPaMMON:

dopmupyemast KOMIETEHIUS MuaukaTopbl JOCTUKEHUSI KOMIIETEHIIUU

OIIK-13 Cmocoben wucnonp3oBath pe3yibraTsl | OIIK-13.1 3Haer comepxanne u (QOPMBI MEAarOrHYECKOTO,
MeJarormieckoro, ICHXOJIOTHYECKOT0 W MEAMKO- = NICHXOJIOTHYECKOTO M MEANKO-OMOJIOTMYEeCKOT0 KOHTPOJIS B
OMONIOrMYecKOro  KOHTPOJS  JuIl  KOPPEKIMM = IIpoLecce CIOPTHBHOW IOJATOTOBKM B HW30paHHOM BHAE
TPEHHPOBOYHOTO Tporecca B H30paHHOM BHAE | CIIOPTa; AQIrOPUTMBI  MOJATOTOBKM  PEKOMEHAAIMil IO
CropTa, OCYIIECTBIISAT KOHTPOIIb 3a | KOPPEKLHUH TPEHUPOBOYHOTO MPOIECCa.

(opmupoBaHHeM 0OIIeH KyIbTYphl, BOCIUTAHUSA
JUYHOCTHBIX Ka4ecTB Yy JIMI, 3aHUMAIOIIUXCS
(hm3n4ecKoil KyIbTypOH U CIIOPTOM.

3 O0beM TUCHUILUTHHBI M BUABI Y4eOHOH padoThl

3.1 O0beM AMCUUIVIMHBI M BUIbI Y4eOHOIi padoThl (0uHasi popma 00yueHus )

Tpyooemrxocms 6 uacax
Noe Buowl yyebnoii pabomoi
3 cemecmp Bceeo
1. KonTtaxtHas pabora 42 42
1.1 | 3aHsaTHA JICKIMOHHOTO THIIA 16 16
1.2 | 3ansaTHs CEMHHApCKOro THIAa (CEMUHAphI, NPAKTHYECKUE 3aHSTHS,
MPaKTHKyMBbI, J1a0opaTopHble pabOThl, KOJJIOKBUYMbI U Jp.) / B T.4. B 26/0 26/0
(hopmMe IIPaKTUUECKOM MOJITOTOBKH
2. CamocrosTenbHas paboTa/B TOM YHCIIE IMOATOTOBKA K MPOMEXYTOYHOU 66/0 66/0
aTTecTalun
TIpomexyTouHas arTecTanus - 3a4eT C OLEHKOU + +
4, Bcero Tpy10eMKOCTb JUCIMILIUHBL: 6 aKaoemuyecKux 4acax 108 108
6 3aYemHbIX eOUHULAX 3 3




3.2 O0beM TUCHHMIIIMHBI M BBl y4eOHOI padoThI (3a04Hast popMa o0ydeHHs)

Tpyooemxocme 6 uacax

No Buowt yuebnoi pabomet
3 cemecmp Bcezo
1. KonrakTHas pabora 10 10
11 3aHsITHS JEKIUOHHOTO THIA 2 2
1.2 | 3ansaTHs CeMHHApCKOro THIAa (CEMHHAphl, NPaKTHYECKUE 3aHATHS,
MPaKTUKyMBI, JTabopaTopHBIC pabOTHI, KOJUIOKBHYMBI U Jp.) / B T.4. B 8/0 8/0
(hopme PaKTUUECKOM MOITOTOBKH
2. CamocrosTenpHas paboTa/B TOM YHCIIE IMOATOTOBKA K MPOMEXKYTOYHOM 98/4 98/4
aTTecTaluu
3. [IpomexyTouHast aTTecTalys - 3a4€T C OLCHKOM + +
4, Bcero TpymoeMKOCTh JUCIUTUINHEL: 8 aKadeMu4eckux 4acax 108 108
6 3AYEeMHbIX eOUHUYAX 3 3

4 ®oHA OLIEHOYHBIX CPEACTB

@DOH[ OIIEHOYHBIX CPEJICTB /ISl TEKYIIEr0 KOHTPOJISI M TPOBEICHHUS ITPOMEKYTOUHOM aTTeCTallni
oOy4aronuxcs opopmiteH kak [Tpunoxkenue Ne 1 k paboueit mporpaMme JUCITUTUINHBL

5 CTpykTypa u conepxanue AUCHUNIMHBI

5.1 MoayabHbIii TeMATHYECKUH NJIaH

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

Buovt yuebnoii pabomei
u mpyooemKkoCcns
6 uacax
Koumaxmmnas -
- paboma S S
§ 3anamus § $
Ssi Q| cemunapckozo % b
§ Pazoenvi, memor oucyuniunol % g § §
& g S =23 5 8
= NS S S8 3 N
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1 Paszaen CtaTuueckasi OMHOXUMMS 6 10 0 42 | 58
Crtpoenue aToma (COCTaBHBIE YacTH, 3apsii COCTaBHBIX dacTel). Aapo
1.1 aroma (cocraB, Mmacca, 3apsn). PactBopbl. OCHOBBI OpraHHYECcKOM | 2 2 0 16 20
XUMHUHA
12 OCHOBBI OpPraHWYECKON XWUMHH. XHWMHUYECKHHA COCTaB OpraHM3Ma 0 ) 0 18 | 20
YeJioBeKa
OO6mme 3aKOHOMEPHOCTH OOMEHa BEIEeCTB B OpPraHM3ME YeJIOBEKa.
1.3 buosnepreruka 2 2 0 4 8
1.4 | Buokaramu3 2 2 0 4 8
1.5 | BuramuHbI 0 2 0 0 2
2 Paznen /Innamuueckasi GHOXUMuUst 4 6 0 12 22
2.1  OOMeH yrieBo0B 2 2 0 6 10
2.2 OOMeH JIUIUI0B U OEJIKOB 2 2 0 6 10
2.3 OOMeH BOJBI U MUHEPAJIbHBIX BEINECTB. [ OpPMOHBI 0 2 0 0 2
3 Paznes OcHOBBI OMOXHUMHHU CIIOPTA 6 10 0 12 28
3.1  BHOXWMMS MBIIIEYHOTO COKPAIEHUS 2 2 0 2 6
3.2  buosHepreTHKa MBIIICYHOM AEATCIHLHOCTH 2 2 0 4 8
Buoxumuueckue HM3MECHEHUS B  OpPraHU3ME TPU  MBIIICYHOU
3.3 | mesATeNnhHOCTH M Pa3IMYHON MATOJNIOTHH. BHOXMMUYeCKne MEXaHU3MBL | 2 2 0 6 10
YTOMJICHHSI.




Bruoxumuueckue 3aKOHOMEPHOCTHM BOCCTaHOBJECHHS HapymeHHbIX | O 4 0 0 4
3.4 ¢byHknuii. bBroxumuyeckue 3aKOHOMEPHOCTH aJanTaI[ii K MBIIICYHOM
paboTe W MpH MATOJOTMH. BHOXMMHYECKUE OCHOBBHI JBUTaTEIbHBIX
Ka4yecTB COPTCMEHA
Hroro: 16 26 0 66 @ 108
5.1.2 MoayJabHblil TeMaTHYecKHil IU1aH (3a0uHas ¢gopMa o0yueHust)
Buowt yuebnoit pabomet
u mpyooemKkocns
8 uacax
Konmaxmmuas 8
~ S S
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§ s 3ansmus S ©
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1 Paszgen CraTtnyeckass OMOXUMMUSA 0 2 0 36 38
Crpoenne aroma (COCTaBHBIC YacCTH, 3aps[l COCTaBHBIX yacTei). Sapo
1.1 aroma (coctaB, Macca, 3apsm). PactBopel. OCHOBBI opraHmdeckoi: 0 0 0 6 6
XUMHUHU
12 OCHOBBI OPraHMYECKOW XUMHMH. XUMHUYECKHIl COCTaB OpraHu3Ma 0 0 0 6 6
YeIroBeKa
13 OO01Me 3aKOHOMEPHOCTH OOMEHA BEIECTB B OPraHU3ME YCJIOBCKa. 0 1 0 9 10
buosnepreruka
1.4  buokaranms 0 1 0 9 10
1.5  Buramunsl 0 0 0 6 6
2 Pazgen JlnnamMuueckast OHOXHMHUSI 2 2 0 20 24
2.1 {OOMeH yIJIeBOJIOB 1 1 0 10 12
2.2 i OOMeH JIMINAI0B U OEIKOB 1 1 0 4 6
2.3 | OOMeH BOJIbI M MUHEPAILHBIX BEIIECTB. | OpPMOHBI 0 0 0 6 6
3 Pa3znen OcHoBbI OMOXMMMH CTIOPTA 0 4 0 42 46
3.1 | BHOXUMHS MBIIIEYHOTO COKPAIICHHUS 0 2 0 12 14
3.2 | BuosHepreTHKa MBIIICYHOMN NEITEITHHOCTH 0 0 0 10 10
Buoxummuueckue W3MEHEHHS B OpraHM3ME IMPH  MBIIICYHOMN
3.3 meATeN HOCTH W Pa3NUYHON matosioruu. brnoxummdaeckue MexaHusmer . 0 2 0 10 12
YTOMJICHUS
Buoxummuueckne 3aKOHOMEPHOCTH BOCCTAHOBIICHHS HAapYIICHHBIX
34 ¢yHKImi. BuoxuMuyeckne 3aKOHOMEPHOCTH aIallTalliy K MBIIICYHOM 0 0 0 10 10
paboTe W TIpHU MATOJNOTHH. BHOXMMHYECKHE OCHOBBI JIBHTATEIBHBIX
Ka4yeCTB CIIOPTCMEHA
Hroro:: 2 8 0 98 108

OcCOOCHHOCTH TPOBEINCHUS 3aHSATHH, TEKYLIETO KOHTPOJS YCIEBAaEMOCTH W MPOMEKYTOYHOH
aTTeCcTalluy AJIs NHBAJINOB U JIMI C OTPaHMYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsI OTpaxeHs! B [lomoskeHun
00 opranmzanuyu 00pa3oBaTeIbHOTO MpoIlecca JJisi HHBAIUIOB U JIMI C OTPAHHYEHHBIMA BO3MOXKHOCTSIMH
3/10pOBBS.



5.2 Coaep:xaHue pa3aesioB U TeM y4eOHOH THCHMIITHHBI

5.2.1 Conep:xanue pa3iesioB U TeM Y4eOHOH JTUCHUILTUHBI (04Has ¢dopMma o0yueHus1)

Ne
pasoeina,
memol

Cooeporcanue

1

Pa3nen CraTtudyeckasi OMOXHMHUSA

11

Tema Cmpoenue amoma (cocmagrvle yacmu, 3apsio cOCMasHvix yacmeti). A0po amoma (cocmas, macca,
3aps0). Pacmeopul. Octogul opeanuyeckou Xumuu

3anamue nexyuonnoco muna I. CtpoeHHe atoma (COCTaBHBIC YACTH, 3apsi COCTaBHBIX dacTeit). Smpo
aToma (cocraB, Macca, 3apsin). PactBopsl. OCHOBBI OpraHUYIECKON XUMHH.

AtomHas opOutanmb, GopMBI OopOMTaneH IS ANEKTPOHOB Pa3IMYHBIX MOAYpoBHEH. KBaHTOBBIE UMCITO
(pm3mueckuii CMBICI, YUCIIOBBIE 3HAUEHUS ). [IpHHIUTIBI COCTaBIICHUS SICKTPOHHOW (POPMYIIBI aTOMOB: a)
npuHOUI 3anpeta [laynu; 6) NpUHIKMIT HAMMEHBILEH YHEPT UK, B) MPAaBUIO XyH/IA.

Knaccudukanus pacTBOpoB 1Mo pa3MepaM HYacTHI] PaCTBOPEHHOTO BeIIeCTBa. MeXaHM3M pPacTBOPEHHS
BCHICCTB C pPa3JMYHBIMU THIAMHU XUMHYCCKUX CBSI3CHt. dusnueckne CcBoiCTBA OpPraHUYCCKUX
COEIMHEHUI M MX 3aBHCUMOCTh OT cTpoeHus. Kinaccudukanus opranumdeckux BemiectB. OmUroMmeps u
noyiumepsl. HoMeHKIIaTypa opraHu4ecKkux BELIECTB.

3aunsmue cemunapcxkoeo muna (npakmuueckoe 3amsmue) 1. ANTOPUTM 3aNOTHEHUS JJIEKTPOHAMHU
YPOBHEH W TOAypOBHEW. OiieKTpoHHO-rpaduueckue (Gopmyibl. Bo3OykxaeHHOE COCTOSHHE aTOMOB,
BO3MOJXKHBIE [IEPEXO/IbI.

Camocmosimenvhas pa60ma: HOI[FOTOBI/ITB QJICKTPOHHBIC d)OpMyJ'IBI aTOMOB 5 XMMHUYSCKHUX JJICMCHTOB.

1.2

Tema Ocrobl opeanuyeckol Xumuu. Xumuyeckuil cocmas Opeanusma 4enoexd

3anamue CeMUHapcKoeo muna (npa;cmuttecxoe 3aHﬂmue) 2. KOHI.[CHTpaL[I/Iﬂ PacTBOPOB, CIIOCOOBI €e
BbIPpAKCHUSA (MOJ'IHpHaH, MOJIsUIbHasA, HOPpMaJibHasl, MPOLCHTHAA, THUTP, MOJIbHBIC Z[OJ'II/I). XuMHIeCKHE
CBOICTBa yriaeBoaopoaoB, CIHUPTOB, aJbACTUAOB WM KCETOHOB, Kap6OHOBBIX KHUCJIOT, BCI)I/IpOB, aMHHOB,
THOJIOB. CTpOGHI/Ie n KJ'IaCCI/I(l)I/IKaLII/Iﬂ 6€J'IKOB, JKUPOB U YTJICBOJOB. I'eneTnyeckas cBSI3b MCIKAY
Pa3JIMYHBIMHU KJIACCAMH OPIraHUYCCKHUX COGZ[HH@HHﬁ.

Camocmosmenvuas paboma. Pemenne 3am1ad mpeoOpa3oBaHUs KOHIICHTPALUN pacTBOPOB.

1.3

Tema Obwue 3axonomepHocmu 0bMeHa 8euecms 8 opeanusme yenosexd. buosnepeemuka

3anamue nexyuonnoco muna 2. XUMUYECKHE SIIEMEHTHI, MOJCKYJIBl W HOHBI, BXOJAIINEC B COCTaB
OpraHu3Ma 4YeJoBeKa, MX Cofep)kaHHe M (YHKIHMH. YPOBHHM CTPYKTYpHOH OpPTraHM3aIlMM XUMHYECKUX
COGI[I/IHEHI/Iﬁ JKUBBIX OPraHU3MOB.

[TonsiTrie 06 0OMeHe BeliecTB OpraHM3Ma C BHENIHeW cpefoi. OOMeH BEUIeCTB U SHEPTUU — OCHOBA BCEX
OHMONOrMYeCKUX QYHKIMH.

AccUMUIISITIS. M TUCCUMUWJIAIMS, aHa0oMu3M M KaTaboiM3M, HMX B3aMMOCBs3b. Amdubonmueckue
npeBpamieHus. [ToHsTHE O (YHKIIMOHATHHOM U TUIACTHYECKOM OOMEHe, oOMeHe ¢ BHEIIHEH cpemoil u
MIPOMEKYTOYHOM OOMEHE.

Oco0eHHOCTH TIPOTEKaHUsI OOMEHHBIX MPOIECCOB B PA3TUYHBIX COCTOSHISX OPraHU3Ma: OTHOCHTEIEHOTO
MOKOs, aKTHUBHOW JEATENBHOCTH, OTABIXa IOCIe paboTHl. 3aBHCHMOCTH OOMEHA BEIECTB OT BO3pacTa,
0COOEHHOCTEH MUTaHUS, IPYTUX (HaKTOPOB.

N3meHneHnne OOMEHHBIX TIPOIECCOB IOJ BIUSHUEM (DaKTOPOB BHEIIHEH cpensl Kak OCHOBA
OMOXHUMHYECKOMH azanTanyu opranmu3mMa K yCJIOBHUAM CYIIECTBOBaHMA.

BsanmMocBs3s oOMeHa BemiecTB W 0OMeHa 3Heprud. lIpuinokeHHe 3aKOHOB TEPMOJWHAMUKHA K OOMEHY
OHCPTUU B )KMBBIX OpraHu3max. OpFaHI/I3M KaK OTKpbITasd CUCTEMA.

WcToyHnKM 3HEPruM OpraHM3Ma YeJIOBEeKa, MX XapaKTEepPHCTHKA. BHOJOrmYecKkoe OKHCIEHHE OCHOBHOM
MyTh OCBOOOKACHUS SHEPTHH B JKMBBIX opraHm3Max. IloHsTie 00 a’spoOHOM M aHa’pPOOHOM OKHCICHUH.
AdpoOHOe OKHCIIeHHEe KaK MHOTOCTYINEeHUYaThIld mporecc. JlprxarenpHas nens. O0mue mpencTaBieHus O
XMMHYECKOM COCTaBE M CTPOEHHMH (PepPMEHTOB OMOJOrMYEcKOro okuciieHus. Kuciaopon kak akumenTop
9JIEKTPOHOB W TpOTOHOB. OOpa3oBaHme BOJBI M IEPEKHCH BOAOpPOJA B HpoleccaXx OHOJIOrHYEecKOro
OKHCIICHHS.

3anamue cemunapckozo muna (npaxmuueckoe 3amsmue) 3. OOIME TPUHIUILI PETYISIIUM OOMEHa
BEIIECTB. MeEXaHH3MBI JICATEIBHOCTH BaXXHEUIIMX PETYJSITOPHBIX CHCTEM OpPraHW3Ma: CHCTEMBI
T hepeHINPOBKH KIIETOK, CHCTEMBI KJIETOYHOW aBTOPETyJSIHMH, SHAOKPUHHOW CHUCTEMBI, HEpPBHOU
CHCTEMBI.

B3anMocBs3p 0OMEHHBIX ITPOIECCOB C KIETOYHBIMU CTPYKTYypaMH.

OHnepretnyeckuii 3PPEeKT OHOITOTHIECKOTO OKHCICHUS: aKKyMYJSIHUS SHEPIHMH B MaKpO3IPTUYECKHX
CBI3SX W TeruiooOpaszoBanue. Anenosuntpudochopnas kuciora (ATD), 0COOEHHOCTH €€ XUMHYECKOTO
CTpoeHHus, Ownomormueckass ponb. OOme mNpencTaBIeHUS O MEXaHH3MaxX  OKHCIUTEIHHOTO
dhochopunmposanus. [ToHsTHE O CYyOCTPAaTHOM U OKUCIUTETHHOM (HOCHOPHUITHPOBAHHH.

CBOOOITHOE OKHCJIEHHE. 3aBUCHMOCTH CTETICHH COTPSDKCHHsSI OKUCICHHA C (pochopuaupoBaHUEM OT
(PYHKIIMOHAJILHOTO COCTOSIHUS OpraHi3Ma




Camocmosmenvuas paboma: T1oATOTOBUTE OTBETHI HAa BOMPOCHI [0 MaTepHaiaM JCKIIHH.

1. Yem pasnuuaroTcs mpoliecchl 0OMeHa BEIIECTB B )KUBBIX OpPraHU3Max U HEXKUBBIX TeIax?

2. W3 kakux cTajuii CKJIaJbIBAIOTCS MPEBPAIICHHUS BEIICCTB B X0/1¢ ACCUMWISIIAU U JUCCUMIIIAIIH?

3. B uem mposBisieTcss B3aUMOCBSA3b MEXKIY TPOIIECCAMH aCCUMIISIIAN M JUCCUMUIIAITUI?

4. Kakue U3MCHCHHUS B OOMEHE BEIECTB MPOMCXOIST C BO3PACTOM, MOJ BIUSHHEM (HyHKIIMOHATHHOMN
aKTHUBHOCTHU?

5. Kaxoe BiusiHHEe Ha OOMEHHBIE TIPOLIECCH MOXKET OKa3bIBaTh MMUTAHUE?

6. KakoBBI OCHOBHbIC HAaIpaBICHHS H3MEHEHUH OOMEHHBIX MPOLECCOB B XOAE IPHCIIOCOOJICHUS
OpraHu3Ma K MEHSIOLIUMCS YCIIOBUSIM CYIIECTBOBAHHUS?

7. Kaxue pyHKIMH B 0OOMEHE BEIIECTB BHITIONHSAIOT CTPYKTYPHBIE KOMITOHCHTHI KJICTKH?

8. UeM ommuarOTCS NPOLECCH OHMOJIOTHYECKOTO OKHCICHUS OT OKHCIICHHUS, IPOMCXOISIIECIO BHE
opraanzMa?

9. Kakue THIIBI OKHCIIUTEIBHBIX PEAKIMH IPOUCXOST B XKMBBIX OpraHu3Max?

10. B yem 3akimrovacTcs OTIUYUE PEAKIHii a3pOOHOTO OKHUCIICHHUS OT aHA3POOHOT0?

11. Kaxue nmpoMeXyTOUYHbIE TEPEHOCUMKH 00ECIIeYHBAIOT TPAHCIIOPTHPOBKY MPOTOHOB U 3JIEKTPOHOB OT
OKHCIIIEMOT0 BEIIECTBA Ha KUCI0poa?

12. KakoBbl OCOOCHHOCTH MOJIEKYJISIPHOTO CTPOEHHSI NMUPUAMHOBBIX U (DIaBUHOBBIX AETHIpPOrEHa3,
LUTOXPOMOB, KaTanasbl? Kakue pakTopsl MUTaHUS HEOOXOIMMBI ISl CHHTE3a 3TUX ()ePMEHTOB?

13. Kaxkyo poib HrpaeT KUCIOpOA B MpoLeccax OHOJIOTHYECKOT0 OKHCICHUS ?

14. KakoB sHEpreTHUecKuil 3PPEKT a93pOOHOTO OHOIOTHIECKOTO OKUCICHHS?

15. KakoBel OCOOCHHOCTH MOJEKYISIPHOTO CTpOCHHS aneHo3uHTpudochopHor KHCHOTH (ATD) m
KaKoBa €€ POJIb B )KMBBIX OpraHM3Max?

16. Kax ocymecTBisieTcss HAaKOIUICHHE OJHEPrdM, OCBOOOXKIAIOIICHCS B XOAe OHOJIOTHYECKOTo
OKHCIIEHHS, B MaKpodpruueckux docdaTHbix csizsax ATO?

Yro noHuMaeTcs o cBoOOMHBIM okuciaeHueM? Kakue (pakTopsl BHI3BIBAIOT Pa300IICHUE OKHCICHUS U

dhochopurpoBanus?

Tema buoxamanu3s

3ansamue nexyuonnoco muna 3. @epMeHTH Kak OMOJIOTHYECKHE KaTalM3aTOpPhl, UX POJIb B IIpoLeccax
00OMEHa BEIIECTB.

benkoBas mpupona depmentoB. DepMeHTHI — NPOTEHHBI U (GEPMEHTHI — NMPOTEUAbL. ANO(EepMEeHT U
kodepment. Karanmntudyeckne u perynsTopHble LeHTpbl (epMmeHTOB. CrennpuyHOCTh AEHCTBUS
tdepmenToB. OOpa3oBaHme (epMEHTHBIX KOMIUIEKCOB. [loHstHe 00 wu3odepmentax. OoOmue
Npe/CTaBICHUs. O Kiaccupukaunu QepMeHTOB. Buramuubl, ompenenenne monatHs. Kiaccudukanms
BUTAMHHOB.

3anamue  cemunapckoco muna  (npakmuueckoe 3anamue) 4. CBoiicTBa  (EpPMEHTOB  Kak
OMOKaTaIN3aTOPOB: TEPMOJIAOWIBHOCTD, TEMIIEPATYPHBIH ONTHMYM, BIHMSHHE aKTHBHOW PEaKkIUH CPeIbl
Ha aKTHBHOCTh (DEPMEHTOB, aKTHBAIMsA M WHrHOMpoBaHHWE (epMEHTOB. broxmMuueckne MeXaHU3MBbI
JeUCcTBHS (EPMEHTOB.

buoxumuueckne MexaHH3Mbl Yy4acTHs BHTAaMHMHOB B oOecredeHHMH OOMEHHBIX mpoleccoB. Poib
BUTaMHHOB B oO0OpasoBaHuu KodepMmeHTOB. buonornyeckas pojib H IHUIIEBblE HCTOYHUKH

14 BOJIOPACTBOPUMBIX M KUPOPACTBOPHUMBIX BUTAMUHOB.
Camocmoamenvnas paboma: IIoATOTOBUTH OTBETHI Ha BOIPOCHI 110 MaTepUaIaM JEKIHH.
1. KakoBo crpoenue ¢epmentoB? Uro HazbiBaoT kodepMmeHTOM, anodepmentom? KakoBa poiib 3THX
CTPYKTYPHBIX KOMIIOHEHTOB (pepMeHTa B (DepMEHTATHBHOM KaTtaiuze?
2. UYro Takoe nzodepmeHTHI?
3. B uem cymmHocTh akTMBanMM W HWHrHOMpoBaHMs (epMeHTOB? Kakme ¢akTopsl OKa3bIBaIOT
aKTHBUpYIOIIEe 1 HHIHONpYIOIIee BIUsHUE Ha (DepMEHTHI?
4. B ueM 3akimovaeTcs MexaHn3M (pepMEeHTATHBHOTO KaTanu3a?
5. JlaiiTe onpezeneHue NOHATHS «BUTAMHHBD).
6. Kak knaccudunupyrores Buramunsl? [IpuBeanTe npumMepsl BATAMUHOB Pa3HbIX KJIACCOB.
7. Kakue (yHKUIMM BBITIOJNHSIOT B OpraHU3Me BOJOPACTBOpUMbIE BUTaMUHBI? [IpHBeanTe KOHKPETHBIC
MPUMEpPbI TaKUX (YHKINH BOJOPACTBOPUMBIX BUTAMHHOB.
Homawnee 3a0anue: coCTaBUTh TaOJIUIy OCHOBHBIX BUTAMHHOB, UX COJICPYKAHUE B MPOJIYKTaX MUTAHUS,
CYTOYHAsi HOPMa TMOTPEOJICHHSI, CHMIITOMBI THUIIO- U THIIEPBUTAMUHO3A.
Tema Bumamunol
3anamue cemunapckoeo muna (npakmuueckoe 3sanamue) 5. BaxHelIIne NpencTaBUTENN BOXO- H
15 ’KUPOPACTBOPHMBIX BUTAMHHOB, OOIIME MPEACTABICHHS 00 MX XHMHYECKOM CTpoeHuH. [loHsTHE O

TMITIOBUTAMUHO3€, aBUTAMHHO3€ W THIEPBUTAMUHO3E. Tecmoswili Konmpoab no pasoeny « Cmamuueckas
OuoOXUMUSLY




Paznen [uHaMuyeckass OMoxumusi

2.1

Tema Obmen yene60008

3anamue nexyuonnozo muna 4. ynkuuu yriesonos. Kiraccudukanus.

XUMHYECKHE TPEBpalICHUs] YIIICBOAOB B IpOIecce MHUIEBapeHus. ['Maposin3 ou- U MOJIMcaxapuioB.
MexaHu3MBbl TPAaHCIIOPTAa NPOJYKTOB PACIIEIUICHUs YIJIEBOJOB uYepe3 KJICTOUHble MeMOpaHbl, MyTH UX
UCIIOJIb30BaHMS B OpraHU3ME.

BrocunTe3 1 MOOMIM3AIHS TIIMKOTEHA B TIEYEHH U IPYTUX TKAHAX, PETyJIIIUS STHX ITPOLIECCOB.
Hcnonp3oBanue yrieBo OB B KAUECTBE UCTOYHHUKA YHEPTHH. AHAPOOHBIN pacmaj IIINKOTeHa U TITIOKO3bI
(rmukonu3). HauanbHas akTuBaumusl YIJIEBOJOB B XOJE IJIMKOJIM3a, OKHUCICHUE IPOMEXYTOUYHBIX
NPOAYKTOB IJIMKOJM3a W AaKKyMyJIHpPOBaHME SHEPrMH B MaKPOIPIHYSCKHUX CBA3SAX, OOpa3oBaHHE M
YCTpaHEHHE MOJIOYHON KHUCIIOTHI. DHEPreTHIeCKIA AP PEeKT TIINKOIIN3A.

AnpoOHas ctaaus MpeBpanieHnil yraeBooB. OKUCIUTENbHOE NeKapOOKCHINPOBAaHIE THPOBHHOTPATHON
KACIOTHl W oOpa3oBaHme amermwi KodepMmeHrta-A. IlpeBpamienns ameTun KodepMeHTa-A B ITHKIE
TPUKApOOHOBBIX KHCIOT. CBs3b LUKJIA TPUKApOOHOBHIX KHUCJIOT C CHCTEMOW IepeHoca BOIOpOIa Ha
kuciopox u pecunte3a AT®. DHeprerndeckas 3pPeKTHBHOCTh adpoOHOr0 pacmana yrieBonos. Oomrie
NPE/ICTAaBICHUS O MEHTO3HOM IMKJIE NPEBpAILEHUI yIJIeBOJIOB M aHa’poOHOM OOpa30BaHWM SHTAPHON
KUCIOTEl. Mcmonp3oBaHMe YITIEBOJOB B IUIacTHUeckux wnensx. OOpa3oBaHHE M PONb B OpraHH3ME
reTepornonancaxapuaon. O0LMe MpeACTaBICHNUs O TTIOKOHEOTeHe3e.

3aunsmue cemunapcxkoeo muna (npaxmuyeckoe samamue) 6. CBoiictBa yrieBojoB. [lytu pacmaga
riKoreHa. ['nmkonu3. AspoOHoe okxucieHue yrieBogoB. Llukn KpeGca. Dueprermueckuii sddexr
OKHCJICHHSI YTJTIEBOJIOB.

Camocmosmenvrasn paboma: I1oATOTOBUTE OTBETHI Ha BONIPOCHI [0 MaTepHajiaM JEKIHH.

1. Kaxkue yraeBoasl BCTPEHAIOTCST B BaXKHEHINX MpOAyKTax mMuTaHus? Kakwe W3 HUX IOJBEpraroTcs
MUIIEBAPUTEIHHBIM NPEBPAILCHUAM?

2. Kakme ¢epMeHTH OCYHIECTBISIOT THAPOIN3 Ba)XHEHIMX yrieBojoB mmmu? Kakwe ycnosus

HEOOXOANMBI JUTA ACHCTBUS 3THX (hepMEHTOB?

KakoBbI ImyTH HCIIONIB30BaHNS B OPTaHU3ME MPOIYKTOB NHIIEBAPEHHS YTITIEBOAOB?

4. Kak npoucxoanT CHHTE3 U paciajl IIMKOT€Ha B IIEYCHH, MBIIIIAX U JPYTHX OpraHax u TKaHsx? Kax
PEeryIUPYIOTCS 3TU MPOLECCHI?

5. Kak ocCyliecTBISIOTCS aHa’poOHbIC MpPEBpalllCHHUs TJHUKOTeHa W IIOKO3bl (rimukonu3)? Kak

ocymectBisiercst pecunte3 AT® B xonme rimxommusza? KakoBa sHeprerndeckas 3()()eKTHBHOCTh

rmKonu3a’?

Kakue npespaliieHust IPOUCXOJIAT B a9po0HOit (aze yrieBoHOro oomeHa?

7. Kaxk mpeBpaiieHus] IUKJIA TPUKapOOHOBBIX KHUCIJIOT (IJIABHOTO 3Tara a’poOHOH (ha3bl YIieBOIHOIO

oOMeHa) CBsI3aHBI C CHCTEMOI1 ITepeHOCa IPOTOHOB U AJICKTPOHOB HA KUCTIOPOX U pecuHTe3a ATD?

KakoBa sneprernueckas 3()(heKTHUBHOCTH a3pOOHOTO OKUCIICHHUS YIIEBOI0B?

9. Kakme XxuMHUYEecKHEe TNPEBPALICHHUs] MPOHUCXOIAT B Npollecce ycTpaHeHUs oOpasyromeicss B Xone
[JIMKOJIN3a MOJIOYHOW KHCIIOTHI?

w

o

®

2.2

Tema Obmen aunuoos u 6eikos

3anamue nexyuonnoco muna 5. llpeBpaleHus NUOMIOB B Tpolecce nuuieBapeHus. CTyneH4YaTbli
TUIPOJIN3 TUIHLIOB.

Hcnonp3oBanue )XUPOB B KaUECTBE HCTOYHUKA SHEPTUH. MOOHIH3a1Hs Pe3epBHOTO XKUPA.
Bera-okucieHne >KUPHBIX KHCIIOT, oOpa3oBaHme arneTwi kodepmenra-A. JlanpHelmme mpeBpaieHus
aneTms KoepMeHTa-A: NPEBpaIIeHNs B IUKJIE TPUKAPOOHOBBIX KHCIIOT, yYacTHE B CHHTE3€ KETOHOBBIX
Ten M 00pa3oBaHWMHU XoJyiecTepuHa. VICroyib30BaHNE KETOHOBBIX TEJN B Ka4eCTBE MCTOYHHMKA SHEPTHH.
OHnepreTnyeckuil 3PPEeKT OKUCICHHUS KHUPOB.

XuUMHYEeCKHe MpeBpamieHns OenkoB B Iporecce nuuieBapeHus. DepMeHTH, y4acTBYIOIIHE B 3ITOM
mporecce, yciuoBus uX JedictBua. KoHeuHsle mnpoaykThl TepeBapuBaHus OenkoB. [lomatme o
MeTabonmdeckoM (QOHAE AaMHHOKHCIOT. IIyTH WCHONB30BaHUS AaMHHOKHCIOT B  OpTraHH3ME.
Buytpukierounsiii cunTe3 Oenka. Ponb HykJIeMHOBBIX KHCIOT B cuHTe3e Oenka. JJHK kak xpanuTens
cnennuieckoil HHGOpMaIK 0 CTPYKType OenKkoB. buoxmMudeckne 0CHOBBI TeHETHIECKOT0 Koja. Pomnb
PHK B mporieccax CUMTHIBaHUS M peayiM3alliy HAaCcJIeACTBEHHON MH(opManuy. AKTUBAIIUSI aMUHOKUCIIOT
npu cuHre3e Oenka. COopka OENKOBBIX MOJIEKYJ B puOocoMax. Bo3HMKHOBEHHE NPOCTPaHCTBEHHOU
CTPYKTYpBI OETIKOBBIX MOJIeKyJI. Perynsiius cunTesa Oenka.

Karabonndeckue mnpeBpalleHUs aMHUHOKHCIOT. Peakuuu InepeaMMHUpPOBaHHS, J€3aMHHUPOBAHMUS,
nekapOokcmupoBanus. OOpa3oBaHHME 3aMEHHMBIX aMHMHOKHCIOT M OMOJNOTHYECKH aKTHBHBIX
MPOU3BOJIHBIX aMUHOKHUCIIOT. CBsA3b MPEBpAIeHNI] aMHHOKHCIIOT C IUKJIOM TPUKapOOHOBBIX KHCIIOT.
OO6pa3oBaHne aMMHaKa TIPH IC3aMUHUPOBAHWN aMHUHOKHCIOT M a30THUCTHIX OCHOBaHHWH. TpaHcmopT
ammuaka. OpHUTHHOBBIH IIUKJI CHHTE3a MOYEBHHBI KaK IJIaBHBII ITyTh YCTPAHEHHSI aMMHAKA.
ConepxaHue, paclpelelIcHHe MEXIy OTIACIbHBIMH TKAaHSAMH M POJIb BOABl B OpPTaHM3ME YEIOBEKA.
Baxseiime BOAHO-ANCIEPCHBIE CHCTEMbl OpraHW3Ma: KpoBb, JUM(a, MpoTOoIuIa3Ma KIETOK, Moua,
CJIIOHA ¥ JIp., NX XUMHYIECKUI COCTaB M OMonornueckas poib. IIoTpeOHOCTs UenoBeka B BOJAE M IIYTH €€




YAOBJIETBOpPEeHHs. DK30TeHHas Boaa. OOpa3oBaHME DHIOTCHHON BOABI B PEaKIMAX OOMEHA BEIICCTB.
JenonunpoBanue Boasl. OCOOCHHOCTH TPAHCIIOPTA BOMBI Yepe3 KICTOUHBIC MeMOpaHbl. BrineneHue BoabI
U3 opraHuzMa. BHOXMMHUYECKHE MEXaHU3MBI PEryJSIUH BOJHOTO OamaHca opranm3ma. JKaxnia.
OcMoTHUecKast MPUPOIa UCTUHHOM JKaxabl.

MuHepanbHble COeIMHEHUS! OPTaHU3Ma YellOBeKa, UX COJIepiKaHue, pacipe/iesieHue MeXy OTAETbHBIMU
TKaHSAMH U POJIb B opranu3Me. VIOHBI, pOJib HOHOB B 00pa30BaHUM KICTOYHBIX CTPYKTYD M MOIICPKAHUU
MPOCTPAHCTBEHHON KOH(HUTypamuyd MOJeKysn OmomonmMepoB. VoHHas perymsanus QepMeHTATHBHOM
AaKTUBHOCTH. YdYacTHe HOHOB B 00pa30BaHMHM MEeMOPaHHOTO IOTCHIHANA, PETYJSIHA OCMOTHYECKOTO
JTABJICHUS W aKTUBHOHM PEaKINH )KUIKOCTHBIX CpeJl OpraHu3Ma.

[ToTpeOHOCTE OpraHM3Ma dYelOBeKa B PAa3IMYHBIX MHHEPANBHBIX COCIUHEHHSAX W €¢ H3MEHEHHE B
3aBHCHMOCTH OT BHEIIHUX YCIOBHH W (YHKIHOHATBHOTO COCTOSHHA. OCOOCHHOCTH TpaHCHOpTa
MUHEPAJBHBIX COEIMHEHUH W HOHOB. BbleneHne MHUHEpPaJbHBIX COEAMHEHHUH € MOTOM M MOYOM.
buoxummnueckre MeXaHU3MBbI PETYIALINA MUHEPATILHOTO OOMEHa.

T'opmonsl. Knaccudukanus. XKene3bl BHyTPESHHEH CEKPEIUH.

3ansmue cemunapcroeo muna (npaxmuyeckoe 3ausimue) 7. OOMEH JIMITHIOB U OCIIKOB.

Camocmosmenvhas paboma: 11oATOTOBUTH OTBETH! Ha BOIPOCHI IO MaTepUaIaM JICKIHU.

1. Kakue XxumHueckue NpeBpalleHHUs COBEPILIAIOTCA C JKUPAMU M JUIOUAAMHU IIPHU HX NHUIIEBAPCHUU?
Kakue npu 3ToM 00pa3yroTcst IPOMEXXyTOUHbIE U KOHEUHBIE IPOIYKTHI MUIIIEBAPEHUA?

2. Kakyio ponp UrparT >KEIYHbIE KHCJIOTHI B IIPOLECCE MUILEBAPEHUS JIMIIHIOB W BCACBIBAHMS
MPOAYKTOB uX mumeBapeHusi? KaxkoBbl OHOXMMHYECKHE MEXaHM3MBI 3TOI'O BIMSHHUS JKEIIHBIX
KHCJIOT?

3. Kax u rae npoucxoIuT CHHTE3 CHenn(pUIECKNX JIMIUI0B U3 TPOLYKTOB MHUIEBAPECHUS?

4. Kak ocymniecTBisieTcsl TPaHCIIOPT U ICTIOHNPOBAHHUE JIUIHIOB B OpraHu3Me?

5. Kakue XuMMu4ecKue MpeBpaIleHus MPOUCXOIAT NpH Mobwmm3aruu aunuaoB? Kak ocymecTsisercs
peryJsius 3Toro npouecca’?

6. Kakue xumuueckue npeBpauieHus MPOUCXOIAIT NPU OeTa-OKUCICHUHN KUPHBIX KHUCIOT?

7. Kaxkoa sneprerrueckas 3¢ (HEKTUBHOCTh OCTa-OKHCICHHS JKUPHBIX KUCJIOT (Ha mpuMepe Jro0oi
KHUPHON KUCITIOTHI)?

8. Kakume xuMuueckue IpeBpallieHHs MPOUCXOMAT C IIIUIEPUHOM, OOpa3yloIMMcsi B Hpolecce
MOOMITU3aLIAN KUPOB?

9. B d4em 3akirOYarOTCS OTVIMYUS B NPEBPAILCHUAX JKUPOB, HAXOASAMIMXCS BHYTPU KJIETOK MBIIII U
JIPYTUX OPTaHOB M TKaHEH, U KHUPOB, COMEPKANIUXCS B OPTraHU3MEHHBIX KHUPOBBIX JETO0 (TI0IKOKHOM
JKHPOBOH TKaHW, CATbHUKAX, OpBDKEHKax u ap.)?

10. KakoB XWMHU3M CHHTe3a KETOHOBHIX Tel? B Kakux YCIIOBHSX NPOHWCXOAWUT YCHIICHHE CHHTE3a
KETOHOBBIX TeJ?

11. KakoBsI gampHEHIIIE IPEeBPAICHAS KETOHOBBIX TEI?

12. KakoBbl 0ocoOeHHOCTH 0OMEHa XojlecTepruHa?

2.3

Tema Obmen 600vl u muHepanbHulX 8euecms. I OpMoHbl

3ausmue cemunapcxoeo muna (npakmuueckoe 3awsmue) 8. OOMEH BOJbI U MHHEPAIBHBIX BEIIECTB.
T'opmonbl. Ponb pa3nuYHBIX TOPMOHOB B PEryJsiMA OHOJOTMYECKHX MpolleccoB. HapyimeHus
TOPMOHAJIBHOM PEryJsiUd W MX TOCIEICTBUS. Tecmosviii KOHmMpoib no pasdeny «unamuueckas
ouoXUMUAY

Paznes OcHOBBI OMOXHUMMHU CIIOPTA

3.1

Tema Buoxumus molueuno2o COKpauw(eHus

3ansmue nexyuonnoco muna 6. THUIBI MBI W MBIIIEYHBIX BOJOKOH. CTPYKTypHas OpraHU3alus
MBIIIIEYHBIX BOJIOKOH. XMMHUYECKUN COCTaB MbIiedyHOW TkaHu. CojiepkaHHe BOJbI, OSIKOB, JUIHUIOB,
YIJIEBOIOB U MUHEPAIIbHBIX COSAMHEHUN B MBILIEUHON TKaHU. MakpoIpruyeckiue COeqUHEHHs MBI, UX
KOHIICHTPAIMs M paclpeelicHUe B MBIIICYHOM BOJIOKHE. BaxkHelrme OEIKd MBI MHO3WH, aKTHH,
TPONOHUH, TPOIIOMHO3MH, MHUOTIIOOWH, OCJKH CTPOMBI, SIep, UX BaXKHEWIIHE CBOMCTBA, CTPYKTYypHas
OpraHu3aIis ¥ POJIb B MBIIICYHOM BOJIOKHE. MOJIEKYJISIPHOE CTPOCHHE MUO(DHOPHILI.

3anamue cemunapcrkozo muna (npaxmuyeckoe 3ansmue) 9. IlocnenoBaTenbHOCTh XUMUYECKUX PEAKIIUH
MBIIIEYHOTO COKpamieHus. Ponb aneTninxosmHa, HOHOB KaJblMs U MOJYJIATOPHBIX OEJIKOB B Ipolecce
MBIIIEYHOro cokpaieHus. AT®-a3Has akTUBHOCTh MHO3MHA U €€ POJIb B COKPATUTEIbHOMN NEATENTbHOCTH
MbIII. B3amMopaelcTBHE akTHHA W MHO3MHA B TIPOIECCE COKPANICHHSA. XUMHYECKHE PEeakIiH IpH
paccnabnenun Meil. Posie AT® B 1ByX(¢a3HON MBIIEYHON ESTEITHHOCTH.

Camocmosimenvhas paboma: T1oArOTOBUTH OTBETHI Ha BOIPOCHI 10 MaTepHaiaM JCKIHH.

1. KakoBo coaepxaHue BOJbI, OSITKOB, TUMUAOB 1 MUHEPAJIbHBIX COCTUHEHUH B MBIIIIEIHON TKaHU?

2. KaKI/IC MaKpOBpFI/I‘IeCKI/Ie COCANHCHUA CO)ICp)KaTCS[ B MBIHIC‘IHOﬁ TKaHH, KaKOBa HUX KOHHeHTpaHI/IH nu
JIOKaIu3arus?

3. KakoBbI conepxanue, CBOWCTBA, CTPYKTypHAsi OPraHU3aIMsl ¥ POJIb BAXKHEHITUX OCIKOB MBIIICYHON
TKaHU: MHO3WHA, AKTUHA, TPOIOHWHA, TPOIOMHUO3MHA, OCJIKOB CApKOIUIA3Mbl, OCJIKOB CTPOMBEI,
0eKkoB snep?




4. KakoBO MOJICKYJSIDHOE CTPOEHHE COKPAaTHTENIBHBIX 3JEMEHTOB MBIIICYHOIO BOJIOKHA —
MuopuOpuILT?

5. Kakue xummuyeckne peakiuy 00ecrieunBaroT MbIIIEYHOE COKpalieHue?

6. Kakue xumuyeckue npeBpauieHus IPOUCXOAT MPU pacciabIeHUH MBI ?

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

Tema Euoaﬂepeemuka MbIUEUHOU OesimenabHOCU

3anamue nexyuonnoco muna 7. OTHOCUTENIBHOE NOCTOSHCTBO KoHUeHTpauuu AT® — neobxomumoe
YCIIOBHE COKPATUTEIBHOM NeITeIbHOCTU MbIII. [IoHsATHE 00 a3pOOHBIX M aHA3POOHBIX MyTSAX PECHHTE3a
AT® mpu wmermednoir pabore. KommuecTBeHHBIE XapaKTEPUCTHKH OHOIHEPTETHUECKUX IPOIECCOB:
MOITHOCTh, ~ €MKOCTb, = CKOPOCTh  pa3BepThIBaHHA, d(¢ekTuBHOCTE.  PecmaTre3 ATD B
KpeaTHH(POCHOKNHAZHON pPeaKiiy, KHHETHIECKNE XapaKTEPHCTHKA U MEXaHU3MBI PETYIISIHN CKOPOCTH
STOW peakmuu B TIIporecce MbBIMedHoil pabotel. Pome  kpeaTmH(pOCPOKMHA3HOW peakuuud B
SHEpreTMdeckoM  oOecreyeHHH  MEBIIEYHOH  paboTel.  PecmHTes  kpearmHdocdarta. Yuactue
KkpeatnHpochaTa B 00eCTIedeHHN BHY TPUKIICTOYHOTO TPAHCTIOPTA YHEPTHUH.

Pecuntes AT® B mpouecce rmmkonuza. KuHeTnueckue XapakTEpUCTUKHM U OCOOCHHOCTH DPEryJIsLUA
rMKonu3a npu pabore. Pomp TiMkonu3a B OHEPreTHYECKOM OOECHEYEHHHM MBIIMICYHOUW PabOoThI.
MornouHasi KUCIIOTa, OCOOCHHOCTH €€ BIIMSHHSI Ha OOMEHHbIe mporecchl mpu padore. [IyTi ycrpaHeHus
MOJIOYHOM KHCJIOTHI TIpH paboTe B mepuoj BoccTaHoBieHHs. Ponb B pecunrese AT® mpoueccos
aHa’poOHOTO 00pa3oBaHUsl SHTAPHOM KUCIOTHI W albTEPHATHBHBIX IyTeW pacmaja yrieBOJOB:
rinepodocdaTHoro nryHra 1 o0pa3oBaHMs ajlaHWHA. MUOKWHA3HAs peakLys, €€ PoJib B MOJIEP)KaHUN
MOCTOSIHCTBA KOHHEHTpanun AT® U perymsiuny akTHBHOCTH (EPMEHTOB 3HEPreTHYECKOro oOMeHa.
Pecuntes AT® B mpomecce okucIUTENbHOTO (ochopmmnpoBannsi. Kuaerndeckne XapakTepHCTHKH U
MEXaHNU3MBl DPETYJSUA CKOPOCTH 3TOM peakumu mpu pabore. PakTophl, BIUSIONINE Ha CTEIECHb
COMPSDKEHMS OKHUCIICHHS ¢ (hoc(hOpHIMpOBaHNEM IIPH padoTe.

3anamue cemunapckozo muna (npakmuueckoe 3anamue) 10. MOIIHOCTb, €MKOCTb, CKOPOCTb
pa3BepTeiBaHUA W 3(GEKTHBHOCTh mpoueccoB pecuHre3a AT®. Bumsaue crnenuam3upoBaHHON
TPEHUPOBKM Ha OHOXMMHUYECKHE (AKTOpBI, ONpEIEIIONMe KUHETHYECKHE  XapaKTePUCTHKU

3.2 KpeaTHH(POCHOKNHA3HOW  peakiuu. buoxumuueckue (axkTopbl, OIPENENSIONMe KHHETUUYECKHE
XapaKTepUCTUKHM TJIMKOMW3a M WX M3MEHEHHE IIOJ] BIUSHHEM CIEeLHAIN3UPOBAHHONH TPEHHUPOBKH.
BiusHue crnenuanu3dupoBaHHON TPEHHPOBKM Ha OHOXHMMHYecKHe (DAKTOPbI, OIpEAeIouIne
KHHETHYECKHE XapaKTepUCTUKN a3po0OHOTo myTH pecuHTe3a AT,

Camocmosmenvhas paboma: 110ATOTOBUTE OTBETHI Ha BOIPOCHI IO MaTepHajIaM JICKIHU.

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

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

3. Yrto 0003HayarOT MOHSTHS: MOIIHOCTh, €MKOCTb, CKOPOCTh pa3BepTHIBaHMS M 3 (PEKTHBHOCTD
npoueccoB pecunTe3za ATD?

4. KakoBbI MOIIHOCTh, EMKOCTb U CKOPOCTb Pa3BEPTHIBAHMS KpeaTHH(POCPOKNHAZHON PEaKINH U KaKHe
OrnoxuMuuecKkre GaKTOpbl UX ONPEIEISIOT?

5. Kpearundocdarnas peakius. Ee pons B 3HepreTHdeckoM 00ecIieYeHUH MBIIIEYHOH pabOTHI.

6. KakoBBI MOIIHOCTb, €MKOCTb M CKOPOCTb pa3BepThIBaHUS U AP(PEKTUBHOCTH TIMKOJIN32, KaKHe
OnoxuMuueckre GakTopbl UX ONPEIEISIOT?

7. T'nuxonu3. Ero pons B 3HEpPreTHYeCKOM 00eCIeueHNH MBIIIIEYHONH PaOOTHI.

8. B uem 3akimovaeTcs CyIIHOCTh MHOKHMHA3HOH pEakIMHd W KakoBa €€ pOJb B DHEPreTHUECKOM
o0ecrieueHnH MBILIEYHOH paboThI?

9. KakoBbl MakcHMalbHas MOIIHOCTb, EMKOCTb, CKOPOCTb pa3BepThIBaHMA U 3I(PQPEKTUBHOCTH
aspobOHoro pecunreza AT® u kakne OMoxuMHU4ecKue (HPaKTOPHl UX ONPEeIIIOT?

10. KakoBa ponb adpoOHOro myTtH pecunresa AT®D B sHepreTndyeckoM OOECIEYEHHWH MBbIIIEYHOM
paboThI?

11. JlaTb XapaKTEpUCTUKY OSHEPreTHYEcKOro OO0ecHedeHUs] YHpaKHEHUH, crenuduyeckux s
N30paHHOTO BaMH BH1a (PU3KYJIbTYPHO-CIOPTUBHOM €S TEIHHOCTH.

Tema Buoxumuueckue usmeHeHus 6 opeaHusme npu MoleyHou 0essmeabHOCIMU U pa3IuYHOU NAMOI02U.
Buoxumuueckue mexanusmvl ymomieHus

3anamue nexyuonnozco muna 8. IloHATHE O CPOYHBIX, OTCTABICHHBIX M KYMYJISITHBHBIX OMOXMMHUYIECKHX

W3MEHEHHUAX, X B3aUMOCBS3b.

XapakTep OJHepreThdeckoro obecredeHuss pabOTBl Kak TJIaBHBIA  (QaKTOp, OMPEACIIIOMUN

HAIPaBJIEHHOCTh CPOYHBIX OMOXMMHYECKHMX M3MEHEHHH. 3aBUCHMOCTb XapaKTepa M TIyOMHBI CPOYHBIX

3.3 OMOXMMHYECKUX M3MEHEHUH OT O0COOCHHOCTEI MBIIMIEYHOH PabOTHI: MOIIHOCTH M NMPOJODKUTEIHHOCTH

ynpamHeHm?I, TIPOJOJDKUTCIIBHOCTU HMHTEPBAJIOB OTAbIXA, PEXUMaA JACATCIBHOCTHU MBIIII, KOJIHNYCCTBA
Y4acCTBYIOIIUX B pa60Te MBIIIII. buoxumudeckre M3MEHEHHS B pa60Ta10nmx MbIIAX, KPOBH, APYIUX
OopraHax MW TKaHIX. BuoxuMmuueckue 0COOECHHOCTH MOGI/IHI/BaHI/II/I OHEPIrCTUYCCKUX Cy6CTpaTOB u
TpaHCIIOpTa KUCJIO0pOoda K pa60TaIOHH/IM MBbIIIIAM. OcobennocTu peryjiaunun obmena BCLICCTB MpHU
pa60Te B pa3/IMYHbIX yCJIOBUSIX.

Broxumudeckre u3MeHeHUS IOpHU  IAaTOJOI'MYCCKHUX COCTOSHHAX: BOCIAJICHHUC, OTCK, HAPYLICHUA




reMocrasa, HapyIICHHX JAbIXaHus, KpOBOOOpaIleHHs, TOME0CTa3a, SHIOKPHUHHOHN MaTOJIOTHH.
BruoxuMuueckre HM3MEHEHUs, NPHUBOASAIINE K DPa3BUTHIO YTOMJICHHS: HCUEpIAHHWE SHEPreTHYECKUX
cyOcTpaToB, HapylleHHE TIOMEOCTa3a BHYTPEHHHMX CpeJl OpraHu3Ma, YrHeTeHHe (epMEHTaTHBHON
AKTHBHOCTH TPOJYKTaMH «paboyero» oOMEHa, HapylCHHE IUIACTHYECKOro oOecredeHus (QyHKIHH,
M3MECHEHHS HEPBHOH M TOPMOHAJIBHOW peryisinuu. Ponb «UEHTpaJbHBIX» W «IepUPEPHIECKUX)
OMOXMMHUYECKMX U3MEHEHHH, BHI3BIBAIOIINX YTOMIICHUE ITPY PA3INYHON MBILIEYHOH padoTe.
HampaBneHHOCTE OMOXMMHYECKHX IIPEBPAIICHUH B IIEPUOA BOCCTAHOBJIECHHS HA BOCIIOJIHCHHUE
3aTpayeHHBIX 3a Pa0oTy BEIIECTB M YCTPaHEHHE HAKOILICHHBIX MPOMEKYTOUHBIX 1 KOHSUHBIX MPOIYKTOB
Merabonu3Ma. [ eTepOXpOHHOCTE BOCCTAHOBJICHHA. lcronb30BaHHE JKHUPOB B KauyecTBE OCHOBHOTO
MCTOYHMKA DHEPTUH B MEPHOJ BOCCTaHOBICHUSA. KucimoponHslil nonr. buoxuMunueckne MexaHU3MBI €ro
oOpa3zoBaHms 1 omIaTel. AHaOommaeckas (pasa oOMeHa BemecTB. SIBIIeHIE CYTIepKOMIICHCAITIH.
KyMyaTiBHBIE OHOXUMHUYECKHE N3MEHEHUS IO BIMSHHEM CHCTEMATHYECKOH MBIIICYHOW TPEHHPOBKH,
UX CHeHU(UYHOCTh B 3aBUCHMOCTH OT HANpaBJICHHOCTH TPEHHUPOBKH. B3ammopeicTBue CpOUHBIX U
OTCTaBJIEHHBIX 3()(hEeKTOB TPEHUPOBKHU KaK INIaBHOE yCIOBHUE BO3HUKHOBEHHS KyMYJISITUBHBIX H3MEHEHUH.
BruoxuMuueckre ¥ CTPYKTYpHbIE HW3MEHEHHMS, OINpENeISIIONIe YBEINYEHHE MBbIIIEYHOH Macchl,
MBIIICYHON CHJIBI U CKOPOCTHBIX KayecTB. BHOXUMHUUeCKHue OCHOBBI B3aMOCBSI3U CKOPOCTHBIX KayecTB U
CHJIBI. CpO‘-IHI)Ie, OTCTABJICHHBIE U KYMYJIATUBHBIC 6I/IOXI/IMI/I‘-ICCKI/IG HU3MCHCHUA TIIpU TPCHUPOBKC
CKOPOCTHO-CHJIOBOTO XapakTepa. bruoxumudyeckoe 000CHOBaHUE METOJIOB TPEHUPOBKH, HAIIPABJICHHBIX Ha
YBEINYCHUEC MaKCHMAIIbHOW MBIIICYHOI MaCcChl, MBILICYHOI CHJIBI M CKOPOCTHBIX KAQueCTB.
broxumuyeckue (GpakTopel, ONpenesIsioIie NPOsSBICHAE BEIHOCIUBOCTH. bHoXMMHUeckoe 000CHOBaHUE
CIICLIM(UIHOCTH IPOSBICHUS BEIHOCIHBOCTH. [IoHATHE 00 anakTaTHOM, MIIMKOJUTHYECKOM M a3poOHOM
OMOXMMHYCCKHX KOMIIOHEGHTaX BBIHOCIMBOCTH. BHOXMMHYeckoe OOOCHOBaHHME METOIOB TPEHUPOBKH,
HAlpaBJICHHBIX HA COBEPLICHCTBOBAHHE DA3JIMYHBIX KOMIIOHCHTOB BBIHOCIMBOCTH. BHOXHMMHuecKue
MOKa3aTeIM YPOBHS pa3BUTUSl  alaKTaTHOTO, TJIMKOJIUTHYECKOTO M  adpoOHOr0  KOMIIOHEHTOB
BBIHOCJIMBOCTH.

3ansamue cemunapcrozo muna (npaxmuueckoe 3anamue) 11. Kinaccudukanus MBIICUHBIX YIPaKHECHHMA
no OmoxmmudeckuM KpurepusiM. OCOOEHHOCTH OMOXUMHYECKUX M3MEHEHUIl B KPUTHYECKHX YCIOBHUIX
MBIIICYHOH JIESTENBHOCTH: Ha YPOBHE «IIOpora aHadpoOHOro oOMeHay, Ha «KPUTHYECKOI» MOIIHOCTH, Ha
«MOIITHOCTH HCTOILEHHS», HAa YPOBHE MaKCHMAallbHOM aHa’poOHOM MOIIHOCTH, INIPH BBINOJIHEHHU
YIPaKHEHUH Pa3HbIX 30H OTHOCUTEIbHOW MOIIHOCTH.

Buoxumudgeckue GpakTopbl yTOMIICHHUS TIPH BHITOTHEHUH KPATKOBPEMEHHBIX yIIPAKHEHUN MaKCUMAaIbHOM
U CyOMaKCHMaJIbHOW MOIITHOCTH, JUTHTENFHBIX YIPAKHEHUH YMEPECHHOW MOIITHOCTH.

OCOOCHHOCTH peryNsIuu OOMEHHBIX IIPOLECCOB B TMEPUOJ BOCCTAHOBICHHS. bBHOXMMHYecCKoe
000CHOBaHHWE CpPEICTB W METOJOB YCKOPSHHS BOCCTAHOBHTEIBHBIX IPOIECCOB. Vcmonp30BaHUe
0COOEHHOCTEH MPOTEKAHUST BOCCTAHOBUTEIIHHBIX IIPOIIECCOB MTPH IOCTPOCHUH CIIOPTHBHON TPEHUPOBKH.

Camocmosmenvhas paboma: I1oATOTOBUTE OTBETHI HAa BOIPOCHI [0 MaTepHajIaM JICKIHH.

1. Yro mnoHmMaercs TII0J] CPOYHBIMH, OTCTABICHHBIMHM, M KyMYJISTHBHBIMH OHOXHMHYECKHMHU
U3MEHEHUsAMHU?

2. Tlouyemy XxapakTep HEPreTHMYECKOro OOECIEYEHUs! SIBJISETCS TJIaBHBIM (PAKTOPOM, ONPEACISIOUINM
HaIpaBJIEHHOCTH U ITyOHUHY OMOXMMHUYECKUX U3MEHEHHUH npu padore?

3. Kak cpoyHble OHOXMMHYECKHAE HM3MEHEHHS 3aBHUCAT OT OCOOCHHOCTEH BBIMOJIHACMON MBIIICYHOM
pa6OTI)IZ MOMHIHOCTH W TMPOJOJDKHUTCIIBHOCTU YHPAXKHCHUA, NPOAOJIKUTCIBHOCTH IIay3 OTAbIXa,
PEKMMa JIeSITENBHOCTH MBIIII], KOJIMYECTBA yYacTBYIOIIMX B pabOTe MBIIII U JPYTUX 0COOEHHOCTEH?

4. Kakne M3MeHEHHUs NPOUCXOAAT B PabOTAIOIIMX MBIIMIAX, KPOBH, APYTMX OpPraHaX M TKaHAX INPH

¢dusnyeckoii Harpy3ke?

KakoBbl 0cOOCHHOCTH PETyIISIK OOMEHa BEIIECTB IIPH MBIIIEYHOH pabore?

6. Uto neXuT B OCHOBE KiIacCU(UKAMK (PU3MIECKNX YIPAKHEHUH 10 OMOXUMHYECKUM KPUTEPHUSIM: O
30HE OTHOCHTEJIFHOM MOIIHOCTH (MakcHMallbHas, cyOMakcuMalsibHas, OoJblIas, yMepeHHas), IO
MPEUMYIECTBEHHOW HANPABICHHOCTH U JIp.?

7. KaxoBbl 0COOCHHOCTH OMOXMMHYECKMX W3MEHEHWH NpH BBHINOJHEHWH YNPaKHEHWH PAa3HBIX 30H

OTHOCHUTEIBHOU MOIIHOCTH, B KPUTHYCCKUX YCIOBUAX MBIIIEYHON JACATCIIBHOCTU: HA YPOBHE IOpora

aHa’pOOHOTO 0OMEHa, KPUTUIECKOH MOIIHOCTH, MaKCUMAJIbHON aHa’pOOHOW MOIITHOCTH U T.II.7

OxapakTepu3yiTe U3MEHEHHS BOIHO-COJIEBOTO OajaHca Mo BIUSTHUEM (U3NIECKOil paboTHI.

Kakne 6nmoxumMudecKrue N3MEHEHNS MOTYT IMPUBECTU K HACTYIIJIICHUIO yTOMJ'ICHI/ISI?

10. B uem mnposiBisieTcst CenUPpUIHOCT, OMOXMMHYECKMX M3MEHEHHH, BBI3BIBAIOIINX YTOMIIEHHE IPH
pas3Hoii MblIe4HOH pabore?

11. Jlaiire XxapakTepUCTUKYy OMOXMMHUYECKHX W3MEHEHHMH, IPUBOSIIMX K YTOMIICHHIO, IPX CHOPTUBHOM
JeATETLHOCTH.

12. KakoBa HampaBJIeHHOCTh OHOXMMHUYECKHX NPEBPAIICHMH B MEPHOA BOCCTAHOBIECHUS MOCIE
MBIIIEYHOH paboThI?

13. KaxoBa mocineqoBaTeNbHOCT ¥ IPUMEPHBIE CPOKH BOCCTAHOBJICHHS DA3IMYHBIX BEILIECTB,
pacmaBIuxcs nmpu padore?

14. ®a3wl BoccTaHOBICHUS (TEKYIIast, CPOYHAS, OTCTABICHHAs ).

o
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15. Kak u B Kakue CPOKH MPOHCXOTUT YCTPAHCHHE KOHEUYHBIX M MPOMEKYTOUHBIX MPOAYKTOB OOMEHa
noce paboTei?

16. Yro Ha3piBaeTCS KHCIOPOAHBIM HoiaroM? Kakie OHOXHMHUYECKHE NPEBPAIICHHUS JISKAT HA OCHOBE €ro
00pa3oBaHus U «OIIATHD)?

17. [Maiite GrnoxuMmyeckoe 060CHOBaHHE (HAKTOPOB, YCKOPSIOMINX BOCCTAHOBHTEIIBHBIC MPOLIECCHI.

18. Yro Takoe cynepkomiecanusi? KakoBbl OPHUMHBI U YCIOBHS €€ BOSHUKHOBEHHS?

3.4

Tema buoxumuueckue 3AKOHOMEPHOCMU 60CCMAHOBIIEHUS HAPDYWEHHbIX d)yHKl[ulZ buoxumuueckue
3aKOHOMepHOoCcmu aéanmauuu K MblUeuHol pa6ome u npu namoaocuu. Bbuoxumuueckue ocrnoswt
08UCAMEIbHBIX KAYeCma cnopmcmena

3anamus  cemunapckozo muna (npakmuueckue 3awamus) 12, 13. 3aKOHOMEPHOCTH pPa3BUTHSA
alaNTallMOHHBIX OMOXMMHYECKHX M3MEHEHHMIl: NPaBHIbHOE COOTHOLICHHE PabOTHl U OTABIXA, IPHHIHUII
CBEPXOTATOLICHHS, INPHHOUI CHeOU(UYHOCTH, LIHUKIMYHOCTE M 0OpaTUMOCTh aalTalldOHHBIX
u3MeHeHuH. bBuoxummdeckoe 00OCHOBaHHME CPEICTB M METONOB, YCWJIMBAIOIIMX aJaNTalIOHHbBIC
Onoxumuyeckre M3MeHeHHs. [locienoBaTenbHOCTE OMOXUMHYECKHX M3MEHEHUH NMPU CHCTEMaTHYECKOM
TPEHUPOBKE M pacTpeHHpPOBKE. bHOXMMHYECKHe W3MEHEHHs B OpraHM3ME IIpH IEPEeTPEHHPOBKE.
Tecmoswiii koHmpons no meme « OCHO8bI OUOXUMUU CNOPIAY.

5.2.2 Copnepixanue pa3iesioB U TeM Y4eOHOM TUCHUNIMHBI (3a04Hast popMa 00yUeHus1)

MNe
pasoena,
memol

Cooepoicanue

1

Paznen CraTnueckass OHOXuMHUS

11

Tema Cmpoenue amoma (cocmagrvle wacmu, 3apsio COCMASHLIX yacmeti). A0po amoma (cocmas, macca,
3aps0). Pacmeopul. Ocrogvl opeanu4eckou Xumuu

Camocmosimenvhas pa6oma: HO,Z[I‘OTOBI/ITL OJICKTPOHHBIC (I)OpMyJ'IBI aTOMOB 5 XUMHYCCKHX DJIEMCHTOB.

1.2

Tema Ocrobl opeanuyeckol Xumuu. Xumuyeckuil cocmas opeanu3ma 4enosexd

Camocmosmenvras paboma. Pemenue 3amaq npeoOpa3oBaHs KOHIICHTPALUH pacTBOPOB.

1.3

Tema Obwue 3axonomepHocmu 0bMeHa éewecme 8 opeanusme yenosexd. buosnepeemuxa

3anamue cemunapckozo muna (npaxmuyeckoe 3ausmue) I. OOIIMEe NPUHLIUIBI PETYIALUH OOMEHa
BEIIECTB. MeXaHM3MBl JAEATENBHOCTH BAXHEHIINX PETYIATOPHBIX CHUCTEM OpPraHu3Ma: CHCTEMBI
1 (HEepeHIMPOBKH KIIETOK, CHCTEMBl KJIETOYHOW aBTOPETYJSINH, SHIOKPHUHHOH CHUCTEMBI, HEPBHON
CHCTEMBI.

B3anMocBsI3p 0OMEHHBIX IIPOIIECCOB C KJIETOUHBIMU CTPYKTYPaMHU.

OHepretndeckuil 3¢(exT OHOIOTMYECKOTO OKHCICHHS: aKKyMyJALUsS SHEPTHMH B MAaKpO3PTHYECKHUX
CBAI35X M TeruiooOpazoBanue. AneHosuHtpudocdopras kuciora (ATD), 0coGEHHOCTH €€ XUMUYECKOTo
cTpoeHus, Owuosnoruyeckas poiab. OOmMe TNpeACTaBICHHS O MEXaHU3Max OKHCIUTEIBHOTO
¢dochopunupoBanus. [IoHsTHE O CYyOCTPATHOM M OKHCIUTENHLHOM (HOCHOPHIMPOBAHUH.

CBoOoiHOE OKHCIIeHHE. 3aBHCHUMOCTh CTEIEHH COINpPsDKeHMs1 OKucieHus ¢ (ochopunmpoBaHueM OT
(PYHKIIMOHAIEHOTO COCTOSIHUSI OpPTaHU3Ma

Camocmosmenvras paboma. [1oITOTOBUTH OTBETHI HA BOIIPOCHL:

1. Yewm paznmuaroTcs mporeccsl 00MeHa BEIIECTB B XKUBBIX OPraHU3MaX M HEXKUBBIX TeJlax?

2. W3 kakux cTaguii CKJIAIBIBAIOTCS MMPEBPAIICHHUS BEIICCTB B X01€ aCCHMIUIAIINN W JUCCUMUIISIIAI?

3. B uewm mposBisercs B3aNMOCBSA3b MEKIY IPOIECCAMA aCCHMUIISIIIAN U JUCCUMILISIIH?

4. Kakne n3meHeHuss B 0OMEHE BELIECTB MTPOMCXOMASAT C BO3PACTOM, I10J( BIUSIHUEM (DYHKIMOHAJIBHOM

AKTUBHOCTH?

Kaxkoe Biusiune Ha 0OMEHHEBIE IMPOUECCHI MOKET OKA3bIBATH nurTadue?

6. KakoBbl OCHOBHBIE HAIpaBlIEHHUS HM3MEHEHHII OOMEHHBIX MPOLECCOB B XOJE€ IMPHCIOCOOJICHUS

OpraHnmnsMa K MEHAOMINUMCA yCIIOBUAM CyH_[eCTBOBaHI/Iﬂ?

Kakwne ¢pyHKmn B 0OMeHe BeIIECTB BHIIIOIHAIOT CTPYKTYpHBIE KOMITIOHEHTHI KIETKH?

8. UeM oOTIMYAIOTCS IPOLIECCHI OMOJIOrMYECKOr0 OKHCICHUS OT OKHCJCHUS, MPOUCXOMSIIEro BHE
opraHusma?

9. Kakue THITBI OKUCIUTEBHBIX PEAKIUN IIPOUCXOAT B )KUBBIX OpraHU3Max?

10. B uem 3akmovaeTcs OTJIMYNE PEAKLUH a3pOOHOT0 OKUCIEHHUS OT aHadpOOHOr0?

11. Kakue npomeKyTO4YHbIE TIEPEHOCUNKH 00ECTIeYNBaAIOT TPAHCIIOPTUPOBKY MPOTOHOB M AJIEKTPOHOB OT
OKHCJIIEMOT'0 BEIIECTBA Ha KHUCIOPO1?

12. KakoBbl OCOOEHHOCTH MOJICKYJSIPHOTO CTPOCHHSI NMHUPHIAMHOBBIX M (JIAaBHHOBBIX JETHJIPOTeHa3,
IIUTOXPOMOB, Katanasbl? Kakue akTops! mHTaHUS HEOOXOAUMBI TSl CHHTE3a 3THX (ePMEHTOR?

13. Kakyro poJjib UrpaeT KucJIopoj B Iporeccax OHOIOTHUECKOro OKHCICHHs?

14. KaxkoB 3Hepretndeckuii 3QPeKT a3poOHOTO ONOIIOTHIECKOTO OKHCICHUS ?

15. KakoBbl OCOOCHHOCTH MOJEKYJISIPHOTO CTpoeHus aaeHo3uHTpudochopuoit kuciaotel (ATD) u
KaKoBa €€ POJIb B )KUBBIX OpraHU3Max?

16. Kak ocymiecTBiIsSIeTCS HAaKOIUICHHE OSHEPTHM, OCBOOOMKIAIOIICHCS B XOAE OMOJIOTHYECKOrO

o
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OKHCJICHHSI, B MaKpodprudeckux GpocgarHbix caszsax ATD?
17. Uro nonumaercs mox cBoOOmHBIM okucieHueM? Kakue ¢akTopsl BbI3BIBAIOT pa3zolIieHHe
okucieHns 1 hochoprIpoBaHus?

14

Tema buoxamanus

3ausimue  cemunapckoeo muna  (npakmuueckoe 3ausimue) 1. CBolicTBa (epMEHTOB  Kak
OMOKATATN3aTOPOB: TEPMOJIAOMIBHOCTD, TEMIICPATYPHBII ONTUMYM, BIMSIHAC aKTUBHOW PEAKI[UH CPEIBI
Ha aKTUBHOCTh (DEPMEHTOB, aKTHBALMS M WHTHOMpOBaHHE (EPMEHTOB. bHOXUMHUYECKUE MEXaHU3MBI
JeHCTBUS JEPMCHTOB.

bruoxuMuueckre MeXaHHM3Mbl Y4YacTHsl BHTAMHHOB B oOecredeHHH OOMEHHBIX IpoIlleccoB. Poib
BUTAMHUHOB B 00pa3oBaHuu KOopepMeHTOB. buojormueckas poib ¥ MHUIIEBBIE HUCTOYHUKH
BOJIOPACTBOPUMbIX U KHPOPACTBOPUMBIX BUTAMUHOB.

Camocmosmenvras paboma: I10ITOTOBUTH OTBETHI HA BOIPOCHI:

1. KaxoBo ctpoenne depmentoB? Uto HazpBaroT KodepMmeHToM, amodepmernTom? KakoBa pomp 3THX
CTPYKTYPHBIX KOMIIOHEHTOB (pepMeHTa B (pepMEHTaTUBHOM KaTaiu3e?

2. Yto Takoe n30(epMEHTHI?

B uem cymHocTh akTHBanMM UM UHruOMpoBaHus QepmeHToB? Kakue (akTophl OKa3bIBalOT

aKTHBHUpYIOLIEe 1 MHTHOUpYIoliee BIUSHUE Ha (epPMEHTHI?

B dem 3aknrouaercst MexaHu3M (EpMEHTATHBHOTO KaTann3a?

Jaiite onpeneneHre MOHATUS «BUTAMUHBI».

Kak xnaccugpuuupyrorcst ButamuHbl? [IpuBenure npuMepsl BATAMHHOB Pa3HBIX KIIACCOB.

Kakne QyHKIHNM BBIIONHSIOT B OpraHU3ME BOJOPACTBOpUMBIE BUTaMUHbI? [IpuBennTe KOHKpETHBIE

MpUMEpHI TakKuX (GyHKINI BOXOPACTBOPUMBIX BUTAMHHOB.

8. KaxoBbl QpyHKIINH B OpraHN3ME BaXKHEHITNX KUPOPACTBOPUMBIX BUTAaMHHOB: A, JI, E, K?

9. Yro noHmMaeTcs 1o aBUTAMHHO30M, THIIOBUTAMHUHO30M, THIICPBUTAMHHO30M?

10.IMTouemy HEJI0CTaTOK B HIe BOJIOPACTBOPUMBIX BUTAMHUHOB ObicTpee
PUBOAMT K Pa3BUTHIO TMIIOBUTAMUHO3a, Y€M HEJOCTAaTOK JKMPOPACTBOPUMBIX BUTAMHHOB?

w

No ok

1.5

Tema Bumamunwi

Camocmosmenvhas pa6oma: CocTaBuUThH Ta6J'II/H_Iy OCHOBHBIX BUTAMHWHOB, UX COACPIKAHUC B IIPOAYKTAX
IUTaHusA, CYTOUYHAasA HOpMa HOTpe6HeHHH, CHUMIITOMBI T'YIIO- Y TUIIEPBUTAMUHO34d.

Paznen [uHaMu4veckass OMoXumMusi

21

Tema Obmen yene0006

3ansimue nexyuonnoz2o muna 1. @yuxipu yrinesoaos. Kinaccudukarus.

XUMHYeCKUe MpEeBpallieHus YIJeBOJOB B Mpoliecce MHIIeBapeHHs. [ MApOIU3 Au- U IMOJIMCcaXapuaoB.
MexaHu3MbI TpaHCTIOPTa MPOAYKTOB PACHICIUICHUA YTJIEBOJOB 4Y€PE3 KICTOYHBIC MeM6paHLI, OyTHn ux
HCIOJIb30BaHUA B OpraHU3ME.

Bbuocunres u MO6I/IHH38.HI/I$[ TJIMKOT'CHA B MCUYCHU U APYTUX TKAaHAX, PETYJIAIUA 3TUX IIPOLICCCOB.
Hcnonb3oBaHue yrieBoIOB B KaYeCTBE HCTOYHMKA SHEPTUU. AHadPOOHBIN paciiaj MIMKOreHa U TITF0KO3bI
(mkonu3). HavanpHast akTuBammst YIJIEBOAOB B XOJE IJIMKOJIHM3a, OKHCICHHE IPOMEXYTOUHBIX
MIPOJIYKTOB TJIMKOJM3a W aKKyMyJHPOBAaHHE JHEPTMH B MAaKpPOIPIMYECKHX CBS3AX, OOpasoBaHHE W
YCTpaHEHNE MOJIOYHON KHCIOTHI. DHEpreTHIecKnit 3 QEeKT IINKoIu3a.

AbdpoOHast cTaaus npeBpalieHuii yriieBogoB. OKUCIUTENbHOE AeKapOOKCHIMPOBAHUE TUPOBUHOTPATHOM
KHCJIOTBI M oOpa3oBaHue aneTwin kogepmenTa-A. [IpeBpamenus anetusn kodepMeHTa-A B IHKIE
TPUKApOOHOBBIX KHCIOT. CBsI3b LHUKJIA TPHUKApOOHOBBIX KHCIOT C CHCTEMOH IEepeHoca BOJOpOIa Ha
kucinopoa u pecunteza AT®. DHeprerndeckas 3pGEeKTHBHOCTh a3pOOHOTO pacmaia yrieBo0B.

OO0me mpeacTaBiIeHNs O TEHTO3HOM IHUKJIE NPEBPALICHWH YTIIEBOJOB M aHa’poOHOM 0Opa3oBaHHU
SHTApHON KHUCJIOTHL.

Hcnonb3oBaHue yrieBoJOoB B IUIACTHYeCKUX wnensix. OOpa3oBaHMe ©  pojb B OpraHu3Me
reTepoIoIrcaxapuIoB.

OO01ye npe/cTaBlIeHNs O TIIIOKOHEOTeHE3e.

3anamue cemunapckoco muna (npaxmuueckoe samamue) 2. CBoiicTBa yrieBonoB. I[lytm pacmana
rimkoreHa. [mkonms. AspoOHoe okwmcieHue yriaeBomoB. Llukn KpeGca. DHeprermueckuit 3¢ dext
OKHCIICHHS YTJIEBOJIOB.

Camocmosmenvras paboma. [10ITOTOBUTH OTBETHI HA BOIIPOCHL:

1. Kakume yriieBoipl BCTpeUaroTCs B BRKHEHIIMX MpOAyKTax muTaHus? Kakue M3 HHMX NMOABEPraroTCs
MUIIEBAPUTEIEHBIM IIPEBPAIICHUSIM?

2. Kakne QepMeHTbl OCYIIECTBIAIOT THAPOIN3 BaXHEHIMX yriaeBonoB mnumm? Kakue ycinoBus
HEOOXOIUMBI 71 IeHcTBHA 3THX (pepMeHTOB?

3. KakoBsl ITYTHU UCIIOJIB30BaHUA B OPTraHU3ME IPOAYKTOB IMUIICBAPCHUA yFJ'IeBOIIOB?

4. Kak mpoWCXOAWT CHHTE3 M paclaj TINKOTeHa B NEUeHH, MBIIAX ¥ APYTHX opraHax u TkaHsax? Kax
PETYIUPYIOTCS ATH IPOIECCHI?

5. Kak ocymecTBistoTcss aHadpoOHBIE TMPEBpAlIeHUS TIWKOTeHa W TJI0KO03bl (Tnukonm3)?  Kak
ocymectBisiercs: pecunte3 AT® B xone mmmkonmza? KakoBa sHeprerudeckass 3¢QexkTHBHOCTh
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riukonusa’?

6. Kakue npeBparteHus Npoucxo it B a3poOHoOit (ase yrieBogHoro oomena?

7. Kak mpeBpaliieHust IUKJIa TPUKAPOOHOBBIX KHCIOT (TJIABHOTO 3Tana a’spoOHON (asbl yrieBOAHOIO
00MeHa) CBsI3aHBI ¢ CUCTEMOM TIepeHOCca MPOTOHOB U 3JICKTPOHOB Ha KUCIOPO U pecuHTe3a ATD?

8. Kakosa snepreruueckas 3ppekTHBHOCTh a9pOOHOT0 OKHUCIICHHS YTIIEBOJOB?

9. Kakue XxuMuyeckue mNpeBpalleHHs NPOUCXOIAT B Mpollecce YCTpaHEHHs oOpasylouieics B Xoje
TJIMKOJIM33 MOJIOYHOM KHCIIOTHI?

2.2

Tema Obmen 1unuoos u 6eiKos

3anamue nexyuonnozo muna 1. IlpeBpalneHus IWIUIOB B IIporecce muineBapeHus. CTymeHdYaThId
THPOJIN3 JTUITUIOB.

Hcnonp3oBaHue )XUPOB B KAUECTBE HCTOYHHUKA SHEPIHH. MOOHIHM3aIst pe3epBHOTO JXKUPA.
Bera-okuciienne XHUPHBIX KUCIIOT, 0Opa3oBaHWe aneTwia KodepMmeHTa-A. [lampHeimnne mpeBpamieHus
aneTri KodepMeHTa-A: MpeBpalIeHNs B IUKIIE TPHKAPOOHOBBIX KUCIOT, YIaCTHE B CHHTE3¢ KETOHOBBIX
TeJl U 00pa30BaHUM XOJECTepHHA. VICTONB30BaHUE KETOHOBBIX TEN B KAa4eCTBE HMCTOYHHKA JHEPTHUH.
DOHepreTudeckuii 53pPEeKT OKUCICHHUS KUPOB.

XuMHUYeCKHe MpeBpalieHus OenKoB B Mpoliecce NuieBapeHus. MepMEeHTHl, y4acTBYIOUIHME B 3TOM
mporecce, YCIoBHs WX pAedcTBusi. KoHeyHble mpOnyKThl mepeBapuBaHusi OenkoB. [loHsTHE O
MetabosmueckoM QoHge amMuHOKHMCIOT. [lyTM HCHONB30BaHWS aMHHOKHCIOT B  OpraHu3Me.
BHyTpukierouHslii cuHTe3 Oeika. Ponb HykIeMHOBBIX KHCIOT B cuHTe3e Oenka. JHK kak xpaHurtens
cneuuduyeckoi HHGOpMaLUK 0 CTPYKType OenKoB. broxumuyeckne OCHOBBI FeHeTHYeCKOro kona. Posb
PHK B nporeccax CUMTHIBAHUS U pEealn3alliy HACIEACTBEHHON MH(POPMAIH. AKTHBAINS aMHHOKUCIIOT
npu cuHTe3e Oenka. COopka OEMKOBBIX MOJEKyNl B puOocoMax. BO3HHMKHOBEHHE IMPOCTPAaHCTBEHHOM
CTPYKTYpPBI OCITKOBBIX MOJIEKYJI. Perymsius cuaresa Oemnxka.

KaTtabonmyeckue mpeBpamieHns aMHHOKHCIOT. Peaknum IepeaMUHHpOBaHMS, AE€3aMHUHUPOBAHMUS,
nexkapOokcminpoBanus. OOpa3oBaHME 3aMEHHMBIX aMHHOKHCIOT M OHOJNIOTHYECKH AaKTHUBHBIX
MIPOM3BOIHBIX aMUHOKHUCIIOT. CBS3b NpEeBpaIleHNil aMHHOKHUCIIOT C IIMKIIOM TPUKapOOHOBBIX KUCIIOT.
OO0pa3zoBaHne amMmuaka MpH Je3aMUHUPOBAHMM aMHHOKHCIOT W a30THCTBIX OCHOBaHMH. TpaHcmopt
ammuaka. OpHUTHHOBBIM IIUKJI CHHTE3a MOUEBUHBI KaK IJIaBHBIA MyTh YCTPAaHEHUs aMMHaKa.
ConeprkaHue, pacupefeleHue MEXIy OTIACIbHBIMH TKAaHAMH M pOJb BOJABl B OpPraHU3ME YENOBEKa.
Baxneiine BOJHO-AUCIEPCHBIE CHCTEMbI OpraHu3Ma: KpoBb, JMM(a, MpoToIuia3mMa KJIETOK, Moda,
CIIIOHA U JIp., UX XUMHUYECKUH cocTaB U OHojorudeckas poisis. [TorpeGHOCT YemoBeka B BOJIE U ITyTH ee
YIOBIETBOpEeHNUs. DK30reHHast Boja. OOpa3oBaHME SHIOT€HHOM BOABI B PEAKIMIX OOMEHA BEIIECTB.
JenonnpoBanue Bozpl. OCOOEHHOCTH TPAHCIIOPTA BOJIBI Yepe3 KIETOYHbIe MeMOpaHbl. Brinenenue Bo b
n3 opraHm3Ma. buoxumuueckue MeXaHM3MBl perysiiMd BoAHOro OamaHca opranmsma. JKaxna.
OcmoTHueckast IpUPoJa UCTHHHOM KaXKIbl.

MuHepalbHblE COSIMHEHUS] OPraHUu3Ma 4eJI0BeKa, UX COAEpIKaHUE, paclpelleIecHUEe MEKAY OTACIbHBIMU
TKaHSIMHU ¥ pOJb B oprann3me. VIoHbI, poib HOHOB B 00pa30BaHUN KIETOUYHBIX CTPYKTYP M MOUIEPKAHUH
MIPOCTPAHCTBEHHON KOH(MUTYpaluu MOJIeKysl OuomonuMmepoB. MoHHas perymsuus ¢epMeHTaTHBHON
AKTMBHOCTH. Y4acTHe HMOHOB B 00pa30BaHMHM MEMOPAaHHOTO MOTEHIHaNa, PETyJSIIMU OCMOTHYECKOTO
JABJICHUS U aKTUBHOM peaKkIMK )KUIKOCTHBIX CPEJ] OpraHu3Ma.

[ToTpeOHOCTH OpraHM3Ma YeNoBeKa B PA3IHMYHBIX MUHEPANbHBIX COCIMHEHUSAX U €€ HM3MEHEHHE B
3aBHCUMOCTH OT BHEIIHUX YCIOBUH M (YHKIMOHANBHOTO cocTOsIHUA. OCOOEHHOCTH TpaHCHOPTa
MUHEPAIIBHBIX COEIUHEHHH M HOHOB. BblieneHHe MHMHEPAnbHBIX COCAMHEHHH C IOTOM M MOYOM.
BroxuMuueckre MexaHU3Mbl PETYIISIINA MUHEPAILHOTO 0OMeHa. ['opMOHBI.

3anamue cemunapckoeo muna (npakmuueckoe 3auamue) 2. OoMeH nunuaoB u 6enkos. Kiraccugukanus.
JXenespl BHyTpeHHEH cekpeluy. Posib pa3nuuHbBIX TOPMOHOB B PETYJISIIUA OMOJIOIMYECKUX TPOLIECCOB.
Hapymienus ropMOHaIIbHOM PEryJISIUN U UX T0CIIEICTBHSI.

Camocmosmenvras paboma: I1o01rOTOBUTH OTBETHI HA BOIPOCHI:

1. Kakue XMMHYeCKHe NPEBpAIICHUS] COBEPIIAIOTCS C XKUPaMH ¥ JIMIOWJIAMHK TIPH MX NHIIEBapeHUN?
Kakue npu 3T0M 00pa3yroTcst IpOMeKYTOUHbIE M KOHEUHBIE ITPOIYKThI HUIIEBAPEHH?

2. Kakywo poiib WrparOT >KEIYHbIE KHCIOTHl B MpOLECCE MHIIEBAPEHHs JIMIWIAOB M BCACHIBAHUS

NPOJAYKTOB WX mHIineBapeHus? KakoBbl OMOXMMHUYECKHE MEXAHW3Mbl 3TOTO BIHSHHUS JKETUHBIX

KHCIIOT?

Kak ¥ riie mpoucXoauT CHHTE3 Creln(pUIECKUX JIMIHI0B U3 MPOIYKTOB MUILEBApEHUs?

Kak ocy1iecTBisieTcst TpaHCIIOPT U IETIOHUPOBAHUE JINIIHIOB B OpraHu3me?

5. Kakue XUMH4eCKHe MPEeBpalleHHs MPOUCXOAAT NpH MoOmin3anuu junuiaoB? Kak ocyuectsisercs

peryJsus 3Toro npoiecca?

Kakne xumuueckue npeBpanieHus IpoOUCX0IIT U 0eTa-0KUCICHUHN KUPHBIX KHUCIOT?

7. KakoBa sHeprernyeckass 3()(eKTHBHOCTh OeTa-OKHCICHUsS XHMPHBIX KHCJIOT (Ha NpuMepe Iro0oin
XKUPHON KUCIIOTHI)?

8. Kakme XMMHYeCKHE TIpEeBpalICHHUs MPOUCXOAAT C TIJIMLEPUHOM, OOpasymoumMMcs B Ipolecce
MOOWITU3aIIAN YKHPOB?

9. B ueM 3aKIIOYAIOTCSl OTIMYMS B IPEBPAILCHUSIX >KUPOB, HAXOISIINXCS BHYTPH KJIETOK MBI H

P w
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JPYTHX OPraHOB M TKaHEH, U )KUPOB, COJEPIKAILUXCS B OPraHU3MEHHBIX KHUPOBBIX JET0 (IOAKOXKHON
KHPOBOM TKaHH, CalbHUKaX, OpbDKelKax u ap.)?

10.KakoB XMMH3M CHHTE3a2 KETOHOBBIX Tei? B Kakux YyCIOBUSX NPOUCXOIMT YCHJIEHHE CHHTE3a
KETOHOBBIX Tel?

11. KaxoBsI anbHeHNIne MpeBpanieHusi KETOHOBBIX Tel?

12. KakoBsl 0cOOEHHOCTH 00MEHa XoJecTepuHa?

13. Kakne XxuMu4eckue IMpeBpamleHus MPOUCXOAAT ¢ OenkaMHu B mporecce ux mumeBapeHusn? Kakwne
(hepMeHTHI 00eCIIeYnBaIOT STH MPEBPAIICHIS U KAKOBBI YCIIOBHS UX ACHCTBUS?

14. KaxkoBbl OMOXUMHYIECKHE MEXAHU3MBbI 3aIUTHl CTPYKTYPHBIX OCIIKOB MHUINEBAPUTEIHLHON CHCTEMBI OT
camoriepeBapuBaHus?

15.Yrto moHmMmaercs monx MeTaboimuecKuM (GoHAZOM amMHHOKHCIOT? Kak oH ¢opmupyercss m KakOBEI
IIyTH €T0 UCTIOIb30BAHMA?

16. KakoBel OCHOBHBIE 3Tambl OHOCHHTE3a OenkoB B KieTkax? Kakue XuMHYecKHe NpeBpalleHUs
MIPOUCXOJAT Ha KaKJIOM 3Tarne OuocuHresa?

17. KakoBbI MEXaHU3MBI PETYJISALUH CHHTE3a OEIKOB?

18. Kak mpoucxoasT npeBpaleHnst U pacnaj aMHHOKHCIOT B OpraHu3Me (peakiuy Je3aMHHHPOBaHMS,
JICKapOOKCUIIMPOBaHUs, TepeaMuHUpOBanus). KakoBa pojb 3THX MpeBpalieHuid B oOecreucHUH
JKU3HEESITENLHOCTH OpraHu3mMa?

19.Kak ocymiecTBisieTcss BpPEMEHHOE W IIOCTOSHHOE CBSI3BIBAHME aMMMaka, OOpa3yIoIIerocs mpu
JI€3aMUHAPOBAHNH aMHHOKHCIIOT? Kak IMpouCXOMUT CHHTE3 MOYCBHHBI M3 aMMHaKa B IIEUYCHU U €T0
yCTpaHEeHHe u3 opranusma’?

20. Kakue KOHEUHBIC MPOLYKTHI 0OMEHa 00pa3yroTCsl IPH pachaje a30TUCTBIX OCHOBAaHHH, BXOAAMINX B
COCTaB MOHOHYKJICOTH/IOB U HYKJICHHOBBIX KHCIIOT?

2.3

Tema Obmen 600b1 u MuneparbHuIX 8euyecms. I opmoHbvl

Camocmosmenvras paboma: I101rOTOBUTH OTBETHI HA BOIPOCHI:

1. KaxoBo copaepkaHHe BOJABI B OpraHHM3ME M €€ pacHpeiielieHHe MEXAY PpazIMyHBIMH TKaHAMH U

opranaMu? YTto nmoHnmaeTcs noj cBoOOIHOM, CBSI3aHHOW 1 UMMOOWIILHOM BOJION?

2. KaxkoBa poJib BoJbl B Opranuzme?

3. KakoB xuMuuYeckuil cocTaB M OHOJIOTHYECKAs pPOJIb BaKHEHIIMX BBOAHO-IHCIIEPCHBIX CHCTEM
OopraHu3Ma: KpoBH, TUM(QBbI, KIIETOYHOI [TPOTOIJIa3Mbl, MOYH, CIIIOHBI?

4. Kakue hakTophl BIMSIOT Ha MOTPEOHOCTh OPraHU3Ma YelloBeKa B BoJie?

KakoBbl OMoOXMMHYECKHE MEXaHU3MBI PETYJISIIIK BOJHOTO OaaHca opraHusma’?

6. KakoBo cozepaHie MHHEPAIbHBIX BEIIECTB B OPraHM3ME U MX PacHpeesICHAe MEXy Pa3InIHbIMA
TKaHsIMHU 1 opranamu? Yto noHMMaeTcs oA Makpo-, MUKPO- M yJIbTPaAMHUKPO3IEeMEHTaM1 ?

7. KakoBa poib B OpraHu3Me 4ellOBeKa Pa3JIMuHbIX MHUHEPAIBHBIX COCIUHEHHH M 00pa3yronmMxcs Ipu
UX JANCCONIMAINN HOHOB?

8. Kaxkwue (axTops! BIUSIOT Ha HOTPEOHOCTH OPraHW3Ma YeNIOBEKA B MUHEPAIGHBIX COSTUHEHMSX ?

KakoBbl 0MOXUMHUYECKUE MEXAHU3Mbl PETYJISIIMY 00MEHa MUHEPAJIbHBIX COSANHEHUI?

o

Pa3nen OcHOBBI OMOXMMHUM CIIOPTA

3.1

Tema buoxumus mviuteuno2o COKpaujerust

3anamue cemunapckozo muna (npakmuyecxoe 3anamue) 3. IlocienoBaTeIbHOCTh XUMHUECKUX PEAKIHH
MBIIIIEYHOT'O COKpAIIeHUs. PoJb alleTUIXOIMHA, HOHOB KaJIBLUS U MOIYJISTOPHBIX OEJIKOB B IpoIiecce
MBIIIeyHOoro cokpameHus. ATd-a3Has akTUBHOCTh MHO3KHA U €€ POJIb B COKPATUTEIBHON JeSITeIbHOCTH
MbIIIL. B3aumoneicTBue akTMHA U MHUO3MHA B IIPOLECCE COKpauleHWs. XHMHYECKUE DPEAKLUM IIpU
paccmabnennu wmuim. Poms AT® B aByxdaszHOW MbImIeYHOH AeaTenbHOCTH. OTHOCHTENhHOE
MOCTOSTHCTBO KOHIEHTpauun AT® — HeoOXoanmoe yciaoBHE COKPAaTHTEIbHOW JAESTEIBHOCTH MBbIIII.
[MonsiTre 06 a3poOHBIX 1 aHA’POOHBIX IMyTsAX pecuHTe3a AT® npu MblmeuHol padore. KonmuecTBeHHbIC
XapaKTEePUCTUKN OHMOIHEPreTHYECKUX IPOLECCOB: MOIIHOCTh, €MKOCTb, CKOPOCTh pa3BEPTHIBAHUS,
s¢pdexruBHOCTh. Pecunres AT® B kpearnHdocokrHAZHON peaknnn, KHHETHYECKUE XapaKTePUCTHKN U
MEXaHM3MBl PpETyJSIIMM CKOPOCTH 3TOM peakIuu B TIpoOIecce MbIIeYyHOH paboTel. Ponb
KpeaTHH(OC(HOKNHA3HON peakIu B JHEPreTHYECKOM OOECHeYeHNH MBIIIeYHOH paboThl. Pecnures
kpeatuHdpocdara. Yuactue kpearnapocdara B oOecrieueHuN BHYTPUKIETOYHOTO TPAHCIIOPTa DHEPTHH.
Pecunres AT® B mpomecce raukonu3a. KnHeTndeckne XapaKTEpPHCTHKH M OCOOCHHOCTH PETYILSIIHU
IIIMKoNMM3a Tpu pabore. Ponmp riamkonms3a B IHEPreTHUECKOM OOECHEUSHWH MBIIIEYHOH paboTHI.
Mono4Hass KUCIIOTa, 0COOCHHOCTH €€ BIMSHUS Ha 0OMEHHBIE mpoliecchl mpu padore. ITyTu ycrpaneHus
MOJIOYHOH KHCJIOTHI TIpu paboTe B Tepuoa BoccTaHOBieHHS. Pomb B pecunTede AT® mporeccos
aHa’poOHOTrO 00pa30BaHUS SHTAPHOW KHCIOTHI M AJBTEPHATHBHBIX IIyTeH pachaja YIJIEBOJOB:
riunepodocdaTHOro WyHTa 1 00pa3oBaHMs alaHMHA. MHOKHHa3HAsl peakys, e pojib B NOAIEPKaHUN
noctosiHcTBa KoHUEHTpauun AT® u perynsuuu akTHBHOCTH (PEPMEHTOB JHEPIETHYECKOTO OOMEHa.
Pecuntes AT® B npouecce okucaurensHoro QocdopummpoBanus. Kunernyeckue XapakTepUCTUKH U
MEXaHM3MBl PEryJSILMH CKOPOCTH O3TOM peakuuu Ipu padore. DakTophl, BIUSIONIME HA CTENEHb
COTIPSDKEHMSI OKHCIIeHNs ¢ pocdopripoBanueM Ipu padore.
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Camocmosmenvras paboma. [1oIrOTOBUTH OTBETHI HA BOIIPOCHIL:

1. KakoBo coneprxaHue BOJIbI, OCIKOB, TUHIOB U MHHEPAJIbHBIX COCMHCHUI B MBIIICYHON TKaHU?

2. Kakue Makpo3Ipruveckue COCUHEHUS COJCPKATCS B MBIIICYHOMN TKaHH, KAKOBA WX KOHIICHTPALUS U
JIOKanu3anus?

3. KakoBbI conepxanue, CBOWCTBA, CTPYKTYpHAs. OPTaHU3aIUs U POJIb BAYKHEHIINX OCIKOB MBIIICYHOMN
TKaHU: MHO3WHA, AKTHUHA, TPOMOHHMHA, TPOIOMHO3MHA, OEJIKOB CapKOIUIA3MbI, OCIKOB CTPOMBI,
OemkoB sep?

4. KakoBO MOJEKYJIIPHOE CTPOCHHE COKDATHUTCNBHBIX DJIEMEHTOB MBIIICYHOTO BOJIOKHA —
MuoGuopmILT?

5. Kaxme xuMudeckne peakiiui 00ecreunBaoT MBIIIIEYHOE COKpaIieHue?

6. Kaxume xuMuieckue IpeBpaieHns IPOUCXOAAT IPH pacciIabIeHUH MBITIIL?

7. Kaxosa porrs AT® B n1ByX(ha3HON MBIIICYHOH ESTETHHOCTH?

8. Kakue nameHeHHs MPOUCXOIT B 0OMEHE BELIECTB ITPH MBIILICYHOH eI TeIbHOCTH?

9. KakoBa ckopocTs pacxonoBanusi AT® npu HanpsHKeHHOH MbIlIeYHON padoTte?

3.2

Tema Euoaﬂepeemuka MBIUEUHOU 0esimenabHOCU

Camocmosmenvras paboma: 1101rOTOBUTH OTBETHI HA BOIPOCHI:

1. Yrto 0003HAYAIOT MOHATHS: MOIIHOCTb, €MKOCTb, CKOPOCTH pa3BepThIBaHUs U 3(P(eKTHBHOCTH
nporieccoB pecunte3a ATD?

2. KakoBbl MOIIHOCTb, €MKOCTb W CKOPOCTh DPa3BepThIBaHMS KpeaTHMH(POCHOKWHA3HOW peakiuu U

KaKkue OMOXUMHUYECKUE (DAKTOPBI UX OMPEICIIAIOT?

Kpeatundocdarnas peakuus. Ee poip B SHEpreTHIECKOM 00ECIICUSHUH MBIIIEYHON pabOThL.

4. KakoBBl MOIIHOCTb, €MKOCTb M CKOPOCTh Pa3BepTHIBaHHSA U IP(HEKTUBHOCTh IIIMKOJIN3A, KaKUe
Onoxumudeckre GakTopsl UX ONPENeIIAIOT?

5. I'mukonu3. Ero ponb B 93HEPreTHIeCKOM 00ECTICUCHUH MBILICYHON paOOTEL.

6. B uem 3amodaercss CYIIHOCTh MHUOKHHA3HOH pEakIMM W KaKoBa €€ POJib B IHEPreTHYCCKOM
o0ecreyeHnn MBIIIeYHOI paboThI?

7. KakoBbl MakcumaibHas MOIIHOCTb, €MKOCTb, CKOPOCTb pa3BepTbiBaHUs U 3(deKkTHBHOCTH
aspobHoro pecunteza AT® u kakue Gnoxumudeckue GakToOpbl UX ONPEACIISIOT?

8. KakoBa ponp a’pobHOro mytu pecunte3a AT®D B 3HEpreTHUECKOM OOECICUCHHM MBIIICYHON
padoThI?

9. Jlarp XapaKTEepUCTUKY OSHEPreTH4YecKoro oOeclieueHus yIpaKHEHHH, crenuduyeckux s
M30paHHOTO BaMHU BHIa (PU3KYJIIETYPHO-CIIOPTHBHOM IEATEIEHOCTH.

w

3.3

Tema Buoxumuueckue usmenenus 6 opeaHuszme npu MbLULEYHOU 0esIMeNbHOCTU upawzutmoﬁ namoJiocuu.
buoxumuueckue mexanuszmol YMOMIIeHUA

3anamue cemunapckozco muna (npaxmuueckoe 3aunsamue) 4. Knaccudukanus MBIIIEYHBIX YIPaKHEHUH
10 OMOXUMHYECKUM KpUTepHsM. OCOOCHHOCTH OMOXMMUYECKHX M3MEHEHHH B KPUTHYECKHX YCIOBHAX
MBIIICYHON AEATEIBHOCTH: HA YPOBHE «IIOpPOTra aHadpOoOHOTr0 0OMEHa», Ha «KPUTHYECKO» MOIIHOCTH,
Ha «MOIIHOCTH HCTOIICHUS», HAa YPOBHE MAaKCHMAaJbHOW aHa3pOOHOWH MOITHOCTH, IPH BBHINOJIHEHUH
YOPaXXHEHUH pa3sHbIX 30H OTHOCUTENBHON MOITHOCTH.

bruoxumuueckne  (GaxkToppl  YTOMJIEHHS TPH  BBINOJHEHHH  KPATKOBPEMEHHBIX  YHPaKHEHUI
MaKCHMAaJIbHON M CyOMaKCHMaJIbHOI MOITHOCTH, JJTUTEIbHBIX YIPAXKHEHUH YMEPEHHON MOIIIHOCTH.
OcCoOeHHOCTH pPeryJsiMi OOMEHHBIX TIPOIECCOB B IIEPHUOJ BOCCTAHOBICHMA. buoxummueckoe
00OCHOBAaHHE CpEJICTB M METOAOB YCKOPEHHMS BOCCTAHOBHUTEIBHBIX IIPOLECCOB. lcmonb3oBaHue
0COOEHHOCTEH MPOTEKAaHUSI BOCCTAHOBUTENIBHBIX MPOIIECCOB MPU MOCTPOEHUH CIIOPTUBHON TPEHHUPOBKH.
3aKOHOMEPHOCTH pa3BUTHS aJlalTAllHOHHBIX OMOXUMHUYECKUX W3MEHEHMI: NPaBHIbHOE COOTHOIICHHE
paboTBl W OTHBIXA, TPUHIMII CBEPXOTATOIICHMS, TNPHUHIMII CIENU(DUYHOCTH, IHMKIMYHOCTE U
0o0paTUMOCTh aJaNTAlMOHHBIX W3MEHEeHHH. brnoxuMuueckoe 0OOCHOBaHHE CpPEACTB M METOJOB,
YCUIIMBAIONINX a/IaNTallIOHHbIE OMOXMMHYECKHe H3MeHeHus. llocienoBaTebHOCTE OMOXUMHUYECKUX
U3MEHEHMH IpH CHCTEMAaTUYEeCKOH TpPEHHPOBKE M pPACTPEHUpPOBKE. buoxumuueckue H3MEHEHUs B
OpraHu3Me IIpU NEPETPECHUPOBKE.

Camocmosmenvras paboma. [1oITOTOBUTH OTBETHI HA BOMIPOCHL:

1. Yro mnoHMMaeTcss TOJ CpPOYHBIMH, OTCTaBIECHHBIMH, M KYMYJATHBHBIMH OHOXMMHUYECKUMHU
U3MEHEHUSMHU?

2. Tloyemy xapakTep SHEPreTHUECKOro OOECIEUEHHsl SIBISIETCS TNIABHBIM (DakTOpPOM, ONpPEACISIONINM
HaTPaBJICHHOCTh U ITyOHHY OMOXMMHYECKIX H3MEHEHUH pu pabote?

3. Kak cpouHble OMOXHMHYCCKHE HW3MEHCHHS 3aBHCAT OT OCOOCHHOCTEH BBIMOJIHACMON MBIIICYHON
paboThI: MOIIHOCTH M IPOAOIDKUTEIBHOCTH YNPAKHEHHS, NPOJOIDKUTENBHOCTH Tay3 OTIBIXA,
peXuMa eI TeIbHOCTH MBI, KOJIMYECTBA YIACTBYIONINX B pa00TE MBIIIIL U IPYTUX OCOOCHHOCTEH?

4. Kakue W3MEHCHHS MPOUCXOIAT B pabOTAIONIMX MBIIIIAX, KPOBU, APYTHX OpPraHaX W TKAHAX HpPU
¢usndeckoit Harpyske?

5. KakoBbl 0cOOEHHOCTH PETryIsiiKM OOMEHa BEIIECTB PU MBILIEYHON padoTre?

6. Uro yiexuT B OCHOBE KiacCH(DUKALUI (PUIUUCCKUX YIPAKHECHUHN 10 OMOXUMHUYCCKUM KPUTEPHSIM: I10
30HE€ OTHOCHUTEJIHHOW MOIIHOCTH (MaKCHMallbHasi, CyOMaKCHMallbHas, OoJibllas, yMepeHHas), IO
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NIPEUMYIECTBEHHON HANPaBJICHHOCTH U JIp.?

7. KakoBbl OCOOEHHOCTH OMOXMMHYECKMX H3MEHEHUH IPH BBIIOJHEHWH YNPAKHEHUH pasHBIX 30H
OTHOCHUTEJIFHON MOIIHOCTH, B KPUTHYECKUX YCIIOBUSIX MBILIICYHOH JESATENLHOCTH: HAa YPOBHE MOPOTa
aHa’poOHOro 0OMeHa, KPUTHYECKOH MOIIHOCTH, MAaKCUMaIbHON aHa3pOOHON MOIITHOCTH H T.I1.7

8. Oxapakrepu3yiiTe H3MEHEHHUS BOIHO-COJICBOTO OaliaHca 1o BIMSHUEM (U3HYECKOH paboTEhI.

9. Kakune OMOXMMHYECKHE U3MEHEHHSI MOTYT IIPHUBECTH K HACTYIUICHUIO YTOMJICHUS?

10.B uwem mposiBisieTcs CreNU(PUIHOCTh OMOXMMHUYCCKUX W3MEHEHHWH, BBHI3BIBAIOIINX YTOMIICHHE IIPH
pa3HoOl MBIIeYHOI padboTe?

11. TaiiTe XapaKTepUCTUKY OMOXMMHYECKAX W3MEHEHHH, IPUBOIAIINX K YTOMIICHHUIO, TIPH CIIOPTHBHOM
JEATETPHOCTH.

12.KakoBa HampaBICHHOCTh OHMOXMMHYECKMX MPEBPAIICHUH B TIEPHOJ BOCCTAHOBICHHUS MOCIE
MBIIIEYHON paboTHI?

13.KakoBa mOCIEIOBATENLHOCTE W TPUMEPHBIE CPOKH BOCCTAHOBJICHHS DPAa3IMYHBIX BEILECTB,
pacraBImxcs npu padore?

Tema buoxumuueckue 3AKOHOMEPHOCMU 60CCMAHOBIIEHUSA HAPYUEHHbIX qbyHKLﬂ/Hjl buoxumuuecxue
3AKOHOMEPHOCMU abanmauuu K MblUUEUHOU pa60me u npu namoaiocuu. buoxumuuecxue ocnoswl
08UcAMENbHbIX Ka4ecmea cnopmcmena

Camocmosmenvhas pa6oma: [ToaroToBUTH OTBETHI HA BOIIPOCHI:

1. ®da3bl BOCCTAHOBIIEHUS (TEKyIas, CpOUHasi, OTCTABJICHHAs).

2. Kak ¥ B Kakue CpOKH NPOMCXOJIUT YCTPAaHEHHE KOHEYHBIX W IMPOMEKYTOUHBIX MPOJIYKTOB
oOMeHa mocie padoThI?

3. Uro Ha3pIBaeTCs KHCIOPOAHBIM ponroM? Kakxme OMOXMMHYECKHE MpPEBpalleHHs JIeKaT Ha
OCHOBE €TI0 00pa30BaHMS U «OTIATHI»?

4, Jaiite Onoxummdeckoe 000CHOBaHHE (PaKTOPOB, YCKOPSIOIIIX BOCCTAHOBUTEIBHEIC MTPOIIECCHI.
5. Uro Takoe cymepkommecanusi? KakoBbI IPIYUHEI U YCIOBUS €€ BOZHUKHOBEHUS?

6. OxapakTepusyiite cpeicTBa U METOAbI, KOTOPBIE MOTYT OBITh HCIIOJIB30BaHBI JUIs YCKOPEHUS

BOCCTAHOBJIGHUsI TIOCJIC BBINOJHEHUs] YIpaKHEHHH, cHeuupuyeckux s U30paHHOIO BaMH
(U3KYIBTYpPHO-CIIOPTUBHOM AEATEIBHOCTH U JIaliTe UM 000CHOBaHHE.

3.4 7. B uem 3akmovaloTCsi KyMyJISITHBHBIE OHOXUMHYECKHE W3MEHEHHMs, IPOMCXOMSIINE MO
BIIMSTHUEM CHUCTEMaTHUECKOI MbIlIeYHOH TpeHupoBKu? [loueMy oHM HOCST crieruduieckuii xapakrep?
8. Uro sBiISETCS HEMOCPEICTBEHHON NMPUYMHON BO3HUKHOBEHHS KYMYJIATHBHBIX OMOXMMHUYECKHX
U3MEHEHUN?

9. KakoBa W3MEHYMBOCTH KyMYJIITHBHBIX OHMOXMMHYECKMX W3MEHEHWH JUIsl IIpeJCcTaBUTENCH
Pa3IMYHbBIX BUJOB (DU3KYIbTYPHO-CIIOPTHBHON EATEIBHOCTH?

10. Kakne TpeboBaHMs K IOCTPOCHUIO TPEHUPOBKH M MOYEMy OOecHeunBaloT 0ojiee BHIpaKCHHbIE
KyMYJISITHBHBIE OMOXUMHYECKUE N3MEHEHHS?

11. Kakme momomuuTenpHEIE (HE CBS3aHHBIC C MBIMICYHON paboTOi) (QaKTOpBl MOTYT YCHIUTH
aJlanTaloHHbIe (KyMYJISITUBHBIE) OMOXMMHUYECKHE U3MEHEHHUS U TIoueMy?

12, Jaiite onpeneneHre MOHATHUIO CIOPTHUBHAS TPEHUPOBKA.

13. KakoBa  mocnenoBaTenbHOCTh ~ KyMYJSITUBHBIX ~ OHOXMMHYECKHMX  H3MEHEHHH  IIpH
CHCTEMaTH4YEeCKOH TPEHUPOBKE U PACTPECHUPOBKE U KAKOBBI IPHYUHBI 3TOTO SBICHUA?

14. Kaxue u3meHeHus MPOUCXOJIAT B OpTaHU3ME MPHU TePETPEHUPOBKE?

15. JlaTeh XapakTepHCTHKY KyMYJSITHUBHBIX OMOXMMHYECKHX HW3MEHCHMH, INPOMCXOAAMINX 0]

BIIMSTHAEM TPCHHUPOBKH B M30PaHHOM BaMU BHJIE (PU3KYIHTYPHO-CIIOPTUBHOM IESTEILHOCTH.

=

6 YueOHO-MeTOAMYeCKOE M HH(POPMALMOHHOE o0ecneyeHne THCIUIINHBI
6.1 PexoMenayemas JJuTepaTypa
6.1.1 O6s3aTebHAs TUTEPATypa

[Ipockypuna U.K. buoxumus: yueouuk-M.: Axanemus, 2014. — 20 sk3.

Muxaiinos C.C. CriopTuBHass OMOXMMHs: YUEOHHK JJIs BY30B M KOJUICIKEH (QU3NISCKON KYJIbTYPHI. -
ma. 4-e crepeorunHoe — M.: Coserckuii cnopt, 2007. — 260 c.; w3a. 5-¢ momosHEHHOE — M.:
Cosetckuii ciopt, 2009. — 348 c.; uza. 5-e nonoiaHeHHoe — M.: CoBetckuit cnopt, 2010. — 33 3k3.
MuxaitnoB, C. C. buoxumus IBHTAaTEeIBLHOW IEATEIHPHOCTH : YYCOHWK /IS BY30B M KOJIICIKEH
¢usnueckoir kynabrypel / C. C. MuxaiinoB. — 9-e m3n. — Mocksa : Yenosek, 2023. — 304 c.
https://www.iprbookshop.ru/132165.html

6.1.2 lomoTHUTEIbHAS JIUTEPATYypa

Kynunenkos, O. C. buoxumus B npaktuke cropta / O. C. Kynunenkos, W. A. Jlanmma, — 3-e u3g. —
Mocksa : M3matensctBo «Criop, 2022, — 228 c. https://www.iprbookshop.ru/123410.htm
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5. TIlpockypura N.K. buoxumus: YdaeOHOe mocoOue I CTYICHTOB BBICITHX YUCOHBIX 3aBeACHHM. - M.:

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

6.2 Ilepeuens pecypcoB HHGOPMAIHOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U

6.2.1 IlepeyeHb JIMIEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHSIEMOr0 NPOTrPAMMHOI0 o0ecnedeHHs

Ne
. Haumenosanue npocpamMmHoco npodykma
ﬂuuey3u0Hyoe npozcpammnoe 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 T"apanT
6. MOODL
C60000H0 pacnpocmpansiemoe npoepammuoe obecneyeHue
7. Snnexc bpaysep
8. Kinovea
9. STDUViewer
10.  MAX
11. VLC
12.  PDF 24

6.2.2 CoBpeMenHbIe MpodecCHOHANBHBIE 02351 JAHHBIX H HH(POPMAINMOHHBbIE CIIPABOYHbIE CHCTEMBI

DnekmpoHHO-OubIUOMeYHble CUCTeMbl Ccounka Ha pecypc

1. DnektpoHHO-OMOMMOTeuHas cucremMa MarcSQL (DnekrpoHHas

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

oubmnoreka YI'ADOKuC)
2. | DnekrponHo-0mbmoreunas cucrema «IPR SMART» https://www.iprbookshop.ru/
bubnuoTeka MEXIyHApOAHOW CHOPTHBHOW  HMH(pOpMAIMU

http://bmsi.ru/

[snexTpoHHBIN pecypc]

7 MaTepuajbHO-TeXHHMYECKOe o0ecnedeHre JMCHMIIIMHbI

Yuebnwvie ayoumopuu ons
nposedeHUss Y4eOHbIX 3aHAMUL U
nomeuwjeHus 0ns
CAMOCTNOSMENbHOU Pabomul

Obopyoosanue u mexHuueckue cpeocmaa 0oyueHus

aymuropus Ne 4

N S —— 1. Cneumanu3upoBaHHas ayAMTOpHass MeOenb: CTOJNBI,  CTYJIBA,

J0CKa

MIPOBEJICHUS y4eOHBIX 3aHATHH

r. YaliKOBCKUH,
yi. Jlenunna, 1.67.

ayJMTOpHAs, CTOJ JUISl JIAI C HapylmIeHusiMU oropHoro amnmapara (OJJA)), cron
NpernoiaBaTes, CTyJ IPenoaaBaTels;

2. TexHudeckne CpeACTBa OOydYEHHMS:
HOYTOYK, KOJIOHKH.

HWHTCPAKTHBHAs JOCKa4, IIPOCKTOP,

aynuropus Ne 321
yueOHast ay JUTOPHS JUIS
MIPOBEACHUS YIEOHBIX 3aHATHHA

r. YaitkoBCKHi,
yi1. Jleanna, 1.67.

1. CneumanusupoBaHHass MeOesb: MeOenb ayJuTOpHasi (CTOJIBI, CTYJbs, TOCKa
ayJIMTOpHAs), CTOJI MPEIoAaBaTes, CTyJI IPernoaaBaTe’s;
2. TexHuYeckue CpeACTBa O0YUCHHUS: IKPaH, POEKTOP, HOYTOYK.

aymuropus Ne 207
MOMEILEHUE IS
CaMOCTOSATENIFHON PabOTHI
oOyJarommxcs

r. HallKOBCKUIA,
yi1. Jlenuna, 1.67.

1. CneunanusupoBaHHass MeOesb: MeOenb ayJuTOpHasi (CTOJIBI, CTYJbs, TOCKa
ayJIMTOpHAsT), CTOJI MPEIoAaBaTeIs, CTyJI IPernoaaBaTe’s;

2. Texuuyeckue cpeacTBa OOyUCHUS: KOMITBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO
MOJKITIOUeHHUsT K cetd «MHTepHeT» M obecredueHHEeM JOCTYIa B JJICKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaTENBHYIO Cpeay AKaJIeMUH.
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