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Pabouas mporpamMma paspaboTaHa B COOTBETCTBHU C (eepalibHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICHIET0 00pa30BaHus — OaKajlaBpuaT 110 HAIIPABICHUIO
noarotoBku 49.03.01 «dusnueckas KyiabTypa», yTBEPKIAECHHBIM MPUKa30M MUHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoii @enepanuu 19 centsadps 2017 r., Ne 940 (3apeructpupoBan

MunucrepctBoM toctuninu Poccuiickoit @eneparuu 16 oktss6pst 2017 r., perucTpaoOHHbINA
HOoMep Ne 48566).

CocraBuTesb padoyeil MporpaMmaI:
®daneera C..A., K.IL.H., IOIEHT, AOLEHT Kadeapbl GU3HUOIOTHH U ONOXHUMHH.

Penensenr:
Bomunnnaa H.A., x.apM.H., 1o1ieHT, Jo1eHT Kadeapbl GU3N0JIOTHH U ONOXHUMUH.

Ccbuikn Ha ucnogb3yemblie B pazpadorke PIIJI nucuunianubl npogeccuoHanbHbIe
cranaaptsl (B coorBercTBHE ¢ PI'OC BO 49.03.01):

Kon IIpodeccnonanbHbBIA CTAHAAPT IIpuka3z MunucTepcTBa A0Opes.
I1C TPyJAa U COLMATBLHOMI HCIL. B
3amuTLI PO PILI,

05 ®Pusuyeckas KyJbTypa H CIIOPT

05.005 | Crneyuanucm no uncmpykmopckou u | [Ipukaz MunucrepcrtBa tpyaa | CHMP
Memoouyeckou  pabome 6 obnacmu | 1 COMUANBHON 3ammuThl PD ot
Quzuueckol Kyibmypul U CnoOpma 21 anpenst 2022 r. No 237H




1. W3YYEHHUE JUCHUILIMHBI HAITPABJIEHO HA ®OPMHPOBAHUE
CJHEAYIOIIINX KOMIIETEHIINMN:

YK-1: CniocoGeH OCyIIeCTBIATh NOUCK, KPUTHUECKUN aHAIM3 U CHHTE3 MH(OpMaLUH,
IPUMEHATh CUCTEMHBIH OJXO/ JJIs PELICHUs IOCTABJICHHBIX 3a/au.

OIIK-1: Crioco0eH IUIaHUpOBaTh COJAEPIKAHUE 3aHATUH C Y4ETOM MOJOXKEHHUN Teopuu
(Gu3nueckoil  KynbTypbl,  (U3HOJIOIMYECKOW  XapaKTepUCTUKU  Harpy3kd,  aHaTOMO-
MOP(OJIOTHUECKUX U TCHUXOJOTHYECKUX OCOOCHHOCTEH 3aHMMAIOIIMXCA Pa3IMYHOrO Moja H
BO3pacTa

OIIK-9: Crioco0eH OCyIIeCTBISATh KOHTPOJIb C UCIOJIB30BAHUEM METOJOB U3MEPECHHUS U
OLIEHKH  (U3NYECKOTO  pa3BUTHs, TEXHUYECKOM M (U3NYECKOH  MOATOTOBIEHHOCTH,
MICUXUYECKOTO COCTOSTHHS 3aHUMAIOIIUXCSI

PE3VYJIbTATBI OBYUEHNWA 110 ANCLUIUINHE:

CooTHeceHHbIe dopmupyembie
npodeccuoHabHbIC KOMIIETEHIIHU
CTaHIapThL
3uanus: YK-1

XHUMHYECKUHN COCTAB )KUBBIX CUCTEM.
Heopranwnueckue u opranndeckue
BEIIeCTBa B OpraHU3Me YeJIOBEKa.
Buonorudeckoe 3Ha4eHNE MaKpO-,
MUKPO- U YIBTPaMUKPOIJIEMEHTOB.
BrusiHUe pa3nMyHBIX XUMUYECKUX
3JIEMEHTOB U BEILIECTB Ha
KU3HEJEATEIILHOCTh YEIOBEKA.
bruoxumuueckre npoueccsl, Jiexaliye B
OCHOBE €T0 JKU3HEIeATETHbHOCTH.
OcoOenHocTu MeTaboIM3Ma YeaoBeKa
B HOpME, MPH NATOJIOTHH, TIPU
(bU3HIEeCKON Harpy3Ke.

MeTo/1bI XUMUYECKOTO KOHTPOJIS
COCTOSTHUS JIIO/IeH, 3aHUMAIOIITNXCS
(U3UYECKON KYJIBTYPOU U CITOPTOM.
TexHoIOTHH CUCTEMATH3AIII
MOJTyYeHHOW HH(POPMAIIHH.

Bunst u gopmbl paboThl ¢ HAYYHOH U
y4eOHOU JTUTEPATYPOH.

Ymenua:

Brinonnenue npocrenmux
AQHAIUTUYECKUX U OMOXUMHUYECKUX
UCCIIeIOBaHMM, 00paboTKa
MOJTyYEHHBIX PE3YyJIbTaTOB.
WnTepnperanus pe3yabTaToB
OMOXMMHYECKHX aHAJIN30B U OLIEHKA
COCTOSTHUSI 3JTOPOBBS M 00IIEH
paboTOCITOCOOHOCTH 4eJIOBEKA.

Haeviku u/unu onvim oeamenvHOCMU:
Hcnonb30BaHne METOA0B XHMHUUECKOTO
aHanu3a, BlaJIcHUEe METOdaMU
0000611eHNsT HHGOPMAITUHU IO




AKTYaJIbHBIM BOIIpOCaM 6HOXI/IMI/II/I
criopra.

3nanusa:

XUMHUYECKUN COCTaB OpraHu3Ma
yeaoBeKka. buoxmmudeckue
0C00EHHOCTH OOMEHA BEIIECTB
OpraHu3Ma B 3aBHCUMOCTH OT T0JIa,
BO3pacTa U CTENEHU TPCHUPOBAHHOCTH.
Broxumuueckre 0COOEHHOCTH
npoiiecca BocctanoBieHus. Kpurepun
BBIOOpA OMTHMANFHBIX METO/OB
XAMHYECKOr0 aHaJIN3a, OKA3bIBAIOIINX
OMOXMMHYECKYIO0 KApTUHY CJIBHTOB
MOCJIE BOCCTAaHOBHUTEILHBIX
BO3JICHCTBHUM.

Ymenua:

BrisiBieHE 3aBUCMMOCTH MEXTY
npoleccaMu SHEProoOpa3oBaHus Mpu
BBIMIOJTHEHUH MBIIIEYHON JesITebHOCTH
U YpOBHEM (prznueckon
paborocnocobnocTu. Micronp3oBanue
METOJIOB H3MEPEHHUS U OLICHKU
(U3UIECKOTO Pa3BUTHSI,
(GYHKIIMOHATLHOW MOATOTOBICHHOCTH
3aHUMAIOILIUXCS;

UCTIOJIb30BaHNE MHPOPMAITUU
OMOXMMHYECKHX METOJIOB KOHTPOJIS
JUTSL OIICHKY BIIHMSTHUS (PU3UIECKUX
Harpy30K Ha WHJIUBUA U BHECEHUE
KOPPEKIIHii B BOCCTAHOBUTEIHHBIC
BO3/ICIICTBUS B 3aBUCUMOCTH OT
pe3yJIbTaTOB U3MEPEHUI

Haeviku u/unu onvim oeamenvHOCMU:
Brnanenue MeTo1aMu KOMILIEKCHOTO
aHaJM3a TPEHUPOBOYHOTO MpoIiecca U
JATBHEUIIETO TIAHUPOBAHUS
MEPOIIPUATHI 030POBUTEIBHOIO
XapakTepa JijIs 3aHUMAIONTUXCS Pa3HbIX
BO3PACTHBIX IPYIIII, PA3IMYHOIO
YPOBHS TTOJATOTOBJICHHOCTH.

CcUmpr

F/03.6

Paszpabomxa u euneopenue
npocpamm @uzuueckoeo
B0CNUMAHUSL U PUUYECKO20
pazeumus HaceneHus

F/05.6

IInanuposanue u
Memoouueckoe
CONPOBOINCOCHUE
CNOPMUBHOU ~ NOO20MOBKU
3AHUMAIOUWUXCS]

OIIK-1

3Hanus:

broxumudeckure METo bl U3MEPEHUS U
OIICHKH (PU3UUYECKOTO Pa3BUTHS,
(GYHKIIMOHATLHOW MOATOTOBICHHOCTH
3aguMaromxcs. OObEKTHI
OMOXHMHUYECKHUX UCCICTOBAHNM.
Cucremaruzaius 3aKOHOMEPHOCTEMN
MPOTEKAHUS OMOXUMHYECKHIX
MIPOIIECCOB B OPTAaHM3ME YEJIOBEKa.

CUMP

F/07.6

Ilposeodenue monumopumnea
Qusuueckoli  N0020MOBKU,
Quszuuecrkoeo paszeumus
HaceneHus, CROPMUBHOTL
no02omosKu
SBAHUMAIOWUXCS]

OIIK-9




Brnusaue PA3JINYIHBIX XUMHWYCCKUX
QJICMCHTOB M B€IICCTB Ha
KHU3HCOCATCIIbHOCTb YCJIOBCKA.

Ymenua:

Hcnonp3oBanyre KOHTPOIbHO-
U3MEPUTENIBHBIX TPHOOPOB
OMOXMMHYECKOT0 KOHTPOJIS.
ITpoBenenue skcmpecc-aHamm3a
OMOXMMHUYECKUX MTapaMeTPOB
OMOJIOrNYECKUX JKUIKOCTEH.
OnenuBath GyHKINOHATIHHOE
COCTOSIHUE OpraHu3Ma, ONpeeNnTh
YPOBEHb MOJITOTOBJICHHOCTH
3aHUMAIOIIUXCs, 0TOOP 3aHUMAIOIIHUXCS
U OIICHKA MEPCIIEKTUB MX JOCTHKCHUH.

Haegviku u/unu onvim oesamenvHocmu:
Amnann3 OMOXHUMHUYECKHUX ITOKa3aTenei
1 pa3pabOTKH MPEI0KEHUM 110
KOPPEKLUU TPEHUPOBOYHOTO Mpolecca.
Branenue mpuemaMu 1 METO1aMH
YTHIIN3AIHUA TOOOYHBIX METaOOHUTOB,
00pa3yOMMXCs MMPU MBIIICYHON
JESITENIbHOCTH Pa3IMYHOTO XapaKTepa.

2. MECTO [JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJILHOMN

ITPOI'PAMMBI:

JlucruminHa B CTPYKType 00pa3oBaTeNbHOW MPOTPAMMBI OTHOCUTCS K 00s3aTelIbHOM

qacCTH.

B cootBercTBHM ¢ pabounM y4eOHBIM TUTAHOM AWMCIMIUIMHA U3ydaeTrcs B 1 u 2 cemecTpe
ouHoi popmbl oOyueHus:. Dopma mpoMeKyTOUHOU aTTecTaruu — 3a4deT (1 cemectp) u sKk3ameH (2

CEMECTD).

B cootBercTBHM ¢ pabouMM y4yeOHBIM IUIAHOM JWCIMIUIMHA M3y4aeTcsi BO 2 cemecTpe
3a04yHOU (hopmbl 00yueHHs. Dopma MPOMEKYTOUHON aTTECTAIIMHA — DK3aMEH.

3. OFbEM JUCIHUILJIMHBLI U BUJAbl YYEBHOU PABOThI:

OYHA ®OPMA OBYUEHUA
Bun yueGHoM paboTh Bcero yacos Cemectp

1 2
KonTakTHasi padoTa npenogaBartesisi ¢ 50 24 26
00yYarOIuMHCs
B ToMm uucie:
Jlexknun 12 6 6
[Ipaktuueckue 3anstus (113) 8 4 4
JlabopaTtopusie padoTs (JIP) 28 14 14
KoHTpoas 18 - 18
KoHcynpranus npesk3aMeHalnoHHas 2 - 2
CamocrosiTe/ibHas padoTa cTyJAeHTa (BKIIOYas 76 48 28
IOJITOTOBKY K 9K3aMEHY)




[TpoMexyTouHast aTTeCTaIus 3a4eT, SK3aMeH 3a4eT HK3aMEH
OO01mast Tpy10eMKOCTh: 4achbl 144 g2 g2
3a4eTHbIC eIMHUILbI 4 2 2
3AOYHAS ®OPMA OBYUYEHN
Bun yuebnol paboThl Bcero gacos Cemectp
2
KonrakTHast padoTa npenoaasaresisi ¢ 18 18
00y4arouuMuCcs
Jlexknuu 4 4
Cemunapsl (C) 2 2
JlaGopaTtopusie padoTs (JIP) 10 10
KoHTpoas 18 18
KoHcynbTanus npendk3aMeHaluoHHas 2 2
CamocrosiTesibHas padoTa cTyJAeHTa (BKIIOYas 108 108
IIOJITOTOBKY K 9K3aMEHY)
[TpoMexxyTouHas aTTecTanus 9K3aMeH 9K3aMeH
O0mas Tpya10eMKOCTh: 4achl 144
3a4YeTHbIe eXMHHUIbI 4
4. COIEP KAHUE JUCHUIIJINHBI:
Ne | Tema (pazmen) Coneprkanue pasiena Bcero
n/m 4acoB
1 | Knaccuduxarms, [TonaTue 06 opraHUYecKOi XUMHUH KaK OCHOBE 16
HOMEHKJIaTypa CTPOCHHUS U CBOMCTB COCIMHEHHM, yUaCTBYIOIINX
OpPraHUYECKUX B OCHOBHBIX OMOXUMHUYECKHX Tporeccax. [lytu
BeniecTB. CBoiicTBa MOCTYIUICHUSI XUMHUYECKHUX 3JIEMEHTOB B OPraHU3M
OpPraHUYECKUX yenoBeka. OyHKIMOHANBHBIE TPYIIbl. OCHOBHBIC
COEIMHEHMI ¢ MPEICTaBUTENH KJIACCOB OPraHUYECKUX
Pa3TUYIHBIMU COCITMHEHHUIA.
(YHKIIMOHATLHBIMU
rpynnamu
2 | OCHOBHBIE KJIaCChI CtpoeHne U XMMUYECKUE CBOMCTBA YIJIEBOIOB. 20
OpPraHUYECKUX CrtpoeHre U XUMUYECKUE CBOWCTBA OEITKOB.
COCTUHEHHH, NX CtpoeHne U XMMUYECKUE CBOMCTBA JIMITUIOB.
CTpOeHHE U CBOMCTBa. | DyHKIMU OETKOB, TUMUIOB U YIIIEBOJOB B
OcHOBHbIE HYTPHUEHTHI. | OpraHU3Me YeJIOBeKa
3 Bsenenue B Xumuio Knaccuukanum XuMHUECKUX JIEMEHTOB, UX 12
OMOTeHHBIX JIEMEHTOB. | Tonorpadus B opranuszmMe. PacpocrpaHeHHOCTh
Maxkpo-, MHKpO- U XUMHYECKHX 3JIEMEHTOB B ripupoae. Conepxanue
YJIBTPAMUKPOIJIEMEHTHI | B MUIIEBBIX MPOayKTaxX. KauecTBeHHbIN aHATN3
B OpraHU3Me YeJIOBeKa | HOHOB OMOTEHHBIX 2IeMEeHTOB. OCHOBHBIC
KOMIUIEKCHBIEC (KOOPIMHAIIMOHHBIE) COSTUHEHUS,
o0Opa3yembie OMOTEHHBIMH METalIaMu ¢ OelKamu,
HYKJIEMHOBBIMH KUCJIOTaMH, ophupruHamMH,
YIJIEBOJIAMH.




BBenenue B
ouoxumuto. O0mas
XapaKTePUCTHKA
0OMeEHa BEILECTB.

[Ipeamer w 3amaum  OmOXMMHH. 3Ha4YEHUE
OMOXMMHH [UJISl CICIHUATUCTOB MO (PUINIECKOM
KyJbType. XHMHUYECKHUH COCTaB OpraHu3Ma.
OCHOBHBIE KJIaCChl XUMUYECKUX COCTUHEHUH.
OOMeH BelIeCTB U SHEPTUU MEX]Ty OPraHU3MOM U
BHEIIHEH cpenoi. [lepeBapuBanne u BcacblBaHUE
B IIpOIIECCE MUIEeBapeHus. buonornueckas posib
nuieBapeHus. OCHOBHbBIE 3aKOHOMEPHOCTH
katabonu3ma u anabonmmsma. ATD — ctpoeHue u
Ouosorudeckast poiib. MeToabl MEIUKO-
OMOJIOrMYECKOT0 KOHTPOJISI COCTOSHUS
3aHUMAIOIIUXCS PUINIECKON KYIBTYPOH.

DepMEHTAaTUBHbBIN
KaTaju3

Crpoenue (dhepMeHTOB. AKTHBHBIN u
AJUTIOCTEPUYECKUH LEHTPBI (pepMeHTOB. MexaHu3m
dbepmenTatuBHOro  Karamuza.  OOsi3aTebHBIC
cTauu (bepMEHTaTUBHOTO Karajamsa.
CrnenupuyHOCTh (dhepMeHTOB. Brnusane
TEMIIEPATyphl, KHUCIOTHOCTH ¥ KOHIICHTPAIIUU
dbepmeHTa Ha  CKOpOCTh  (hepMEHTATUBHBIX
peakimii. THruOUTOpH U aKTUBATOPHI (PEPMEHTOB.
Perymsiiiust ckopoctu (hepMEHTATUBHBIX PEAKITUN.
Krnaccudukanus u nHnekcanus GepMeHTOB.

Bbuonornueckoe
OKUCIICHUE

TkaneBoe OpIxaHue — OCHOBHOM HMCTOYHUK ATO.
DepMeHTBI TKaHEBOTI'O JBIXaHU. Cxema
npixarenbHol nenu. Cunre3 AT® B mporecce
TKaHEBOTI'O JBIXaHUS. OO6pasoBaHue 51
o0e3BpeXMBaHUE TepeKucH Bojaopoaa. Jlpyrue
TUTIBI OMOJIOTHYECKOTO OKHUCIICHHS (aHa’poOHOE
OKHCJICHHE, MHKPOCOMATbHOE OKHCJICHHE,
CcBOOOTHOPAIMKAIILHOE OKUCIICHHE).

BuramMuHg!.
I'opmoHBI

Buonornueckas pOJIb n Kiaccuukanus
BUTAMHWHOB. ABI/ITaMI/IHOBI:I, TUIIOBUTAMHHO3HI,
TUTIEPBUTAMUHO3HI. Haubonee 4acTo
BCTpeanOH_II/IeC}I HpI/I‘II/IHBI TUITOBUTAMHWHO30B.
Kparkas xapakTepucTHKa OTAETbHBIX BUTAMHUHOB.
buonoruueckass poiab U CTPOEHHE TOPMOHOB.
OO6mme MexaHU3MbI JeHCTBUSI TOPMOHOB. KpaTkas
XapaKTepI/ICTI/IKa OTOCJIBHBIX I‘OpMOHOB.

OOMeH yrieBoI0B

[lepeBapuBaHne W BcachbIBaHWE YIJIEBOJOB B
MUIIeBapuTeIbHOM TpakTe. CUHTE3 TJIMKOTeHA W3
TJTFOKO3BI. ['mukorena bi (0] TITFOKO3EI.
I'ekcozonudocdaruplii mMyTh pacmajga yrieBOJOB.
[IpeBpareHue TIOKO3bI M TIUKOTEHA B MUPYBAaT.
OxucauTensHoe NeKapOOKCUITMPOBAHUE
nupyBata.  Llukn  TpUKapOOHOBBIX  KHCIOT.
Oueprerudeckuii 3ddexr rexcozonudochaTHOrO
MyTH paclaja YriaeBoaoB. AHa’poOHBIN pacma
TJIFOKO3bl U TJIMKOTE€HA 10 MOJIOYHOM KHCIIOTHI.
Cynnba MOJIOYHOH KHACJIOTEL. O06mas

16




XapakTepucTuKa W OHOJOruyeckas  poJib
rekco30MoH0G0ChaTHOTO MyTH paciiajia TIFOKO3bI.
I'mrokoHeorenes. Perymsnus YIJIEBOAHOTO
o0OMeHa.

Oo0MeH O€EJIKOB
HYKJIEHHOBBIX KHCIIOT

u

[lepeBapuBaHnue ©  BcachlBaHHE OEIKOB B
nuuieBapuTenbHOM TpakTte. [IpoTeonns TkaHeBbIX
6enkxoB. CuHTe3 OeiKa — OCHOBHBIEC ATaIlbl, POJIb
HYKJIEMHOBBIX KUCIOT. O0mue mytn Metaboan3ma
AMUHOKUCIIOT — neKkapOOKCUIMPOBAHUE,
JIe3aMUHUPOBAHNE u TpaHCAMUHUPOBAHHUE.
KocBeHHoe  ne3aMHMHHUpPOBAaHHE  AMHUHOKHUCIIOT.
Bpemennoe u okoHUarenbHOE OOE3BpEKHBAHUE
aMMHaKa.

[lepeBapuBaHre U BcacblBaHUE HYKIJIECHHOBBIX
KHCIIOT B THINEBAPUTENLHOM TpakTe. Pacman
HYKJIEMHOBBIX KHCIOT B TKaHSIX OpraHu3Ma.
Cynn0a A30THCTBIX OCHOBAaHMH. Cunres
MyPUHOBBIX W NHPUMHUIMHOBBIX HYKJIEOTHIOB.
Cunte3 PHK u JIHK.

12

10

OOmeH KUpoB

[lepeBapuBaHne ©  BcachlBaHHE IKHPOB B
MUIIEBAPUTEIIBHOM  TpPaKTe, pOJIb  JKEIYHBIX
KHCJIOT. MoOnnm3anust Kupa M3 KUPOBBIX ETIO.
Ponp medeHu B KUPOBOM OOMeHE. AKTUBAIHS
KHUPHBIX KHUCJIOT, P-OKUCIICHHE KUPHBIX KHCIOT.
Ouepreruyeckuii  3(p(eKT OKUCICHUS KHUPOB.
Cynpba amnermwin-kopepMeHTa B~ OpraHU3ME.
OOpa3oBaHue W HCIOJIB30BaHHE KETOHOBBIX TEJl.
CuHTE3 JKUPHBIX KUCIIOT U JKUPA.

12

11

BoHO-MuHEpaAIBHBIN
oOMeH

buonoruueckas poas Bojbl. CTpoeHHE BOABI.
DNEKTPOIUTHYECKAS JUCCOUALUS BOMBI,
BOJOPOAHBIN NTOKa3aTenb. IlocTymienue n
BBIBEJICHHE BOJBI U3 OpranusMa. Perynanns
BOJIHOTO OanaHca opranuzma. @opmsl
CYILECTBOBAHMSI MUHEPAJIbHBIX BEILIECTB B
opranusme. bronorudeckast pojib MUHEPAIBHBIX
BeniecTB. [locTynuenue u BeIBECHNE
MUHEpPAJIBHBIX BellecTB. Perynsanus
MUHEpaabHOTO 0OMeHa. Hapymienns 6ananca
BOJIbI U 3JICKTPOJIUTOB ITPU MBILIEYHON padoTe.

12

buoxumusa
OHUOJIOTUYECKUX
JKUIKOCTEH.

buonornueckne GyHKIMM KpOBH XHUMHYECCKUN
cocTaB IUia3Mbl KpoBU. CTpoeHUE M XUMHUUYECKUI
COCTaB DJPUTPOLUTOB. YYacTUE 3PUTPOLUTOB B
TPAHCIIOPTE KHUCJIOpOAA M YIJIEKUCIOTOo Tasa.
JlefikonuThl W WX y4yacTue B oOOecCneYeHUHu
nuMMmyHurera. CpepTbiBaHuEe KpoBU. KucinotHo-
HIEIOYHOM OajaHC KPOBH.

Ocobennoctu Metabonmu3ma rnouek. Ctpoenue
He(poHa u 3Tansl 00pazoBaHus Moun. PUZHKO-
XUMHYECKHE CBOMCTBA MOUYH. XUMHUUYECKUN COCTAB
Mouu. [laTonornueckrie KOMIIOHEHTHI MOYH.
Mertopl W3MepeHHs U OIICHKU (PU3NUECKOTO
pa3BUTHs, QYHKIIMOHATGHON MOATOTOBIEHHOCTH




3aHUMArOIMXCs.

13 | BzaumMocBsI3e u | B3aumocBsi3p  mporeccoB  0OMEHa  yIJIEBOJIOB, 8
pPETyJSIAsI  TIPOLIECCOB | )KUPOB, OENKOB. BHYTpHUKIETOYHAs] peryIsius
oOMEHa BEIIEeCTB mporeccoB  oOMmMeHa  BemiecTB. HepBHas u
ryMopajbHas peryysius oOMeHa BEeIEeCTB.
310pOBBIA 00pa3 JKU3HU, COOIIOJCHUE JIMYHOMN
TUTHUEHBI, MPOPIIAKTHKA U KOHTPOJb COCTOSTHHS
CBOCTO  opraHusma. Meroasl  TPOBEICHHS
HAyYHBIX HCCIICAOBAHUMN B chepe
PO eCCHOHATBHON NEATETHHOCTH.
142 4
[Ipensk3ameHallMOHHAsE KOHCYJIbTalus 29
1444
5. PA3JIEJIbI JUCLUIIJIMHBI u BUJbl YYEBHOUN PABOTHI:
OUYHAA ®OPMA OBYUEHMUSI
Ne HaunmenoBanue pa3zenoB QUCHUIUIUHBI Bunb! yueOHOI paboThI Bcero
n/m JI I13 JI3 | CPC | 4acos
Kinaccudukanms, HOMEHKIaTypa OpraHuIeCcKuX 2 - 4 10
1. | BemecTB. CBOMCTBAa OPraHMYECKUX COEUHEHUM € 16
pa3IUYHBIMU QYHKIIMOHATBHBIMHU TPyIIaMHU
) OCHOBHBIE KJ1acChl OPraHUYECKUX COEINHEHUH, UX 1 2 6 11 20
" | ctpoeHue u cBoMcTBa. OCHOBHBIE HYTPUEHTHI.
BBenenune B XuMHUIO OMOTEHHBIX DJIEMEHTOB. 1 - 4 7
3. | Makpo-, MUKPO- U YIABTPAMHUKPOIJIEMEHTHI B 12
OpraHu3Me YeJ0BeKa
4. | Benenue B Onoxumuto. OO01mas XxapakTepUCTHKA 2 - - 6 8
00McHA BEIECTB.
5. | ®epMEHTATUBHBIA KaTalu3 1 1 2 4 8
6. | buomornueckoe OKHUCICHUE 1 1 2 4 8
7. | Butamunsl. ['opMOHBI - - 2 6 8
8. | OOMeH yrneBo1oB 2 2 2 10 16
9. | ObmeH O6eTKOB M HYKJIGMHOBBIX KHUCJIOT 1 2 2 7 12
10. | OO6MeH KupoB 1 - 2 9 12
11. | BomHO-MuHEpanbHBIN 0OMEH - - 1 7 8
12. | Buoxumust OMOIOTHYECKUX KUIKOCTEN - - 1 5 6
13. | B3auMocBs3p U perymanus IporeccoB odmeHa | - - - 8 8
BEIIECTB
12 8 28 94 142
[Ipensk3ameHallMOHHAsE KOHCYJIbTalus 2
Bceero: 144
3AOYHA S ®OPMA OBYUYEHNM A
No HaunmenoBanue pa3nenoB IUCIUIUIMHBI Buipl yue6HO# paboThI Bcero
n/m JI C JI3 | CPC | 4acos
Krnaccudukanus, HOMEHKIIaTypa OPraHUYECKUX - 2 2 12
1. | BemectB. CBOICTBA OPraHUYECKUX COEAUHECHH C 16

pa3nUYHBIMHU (PYHKIIMOHAIBHBIMU TPYIIIAMH




) OcCHOBHBIE KJIaCChl OPraHUYECKUX COCAMHEHUH, NX 1 - 19 20
" | ctpoeHue u cBoMcTBa. OCHOBHBIE HYTPUEHTHI.
BBegenne B XUMHUIO OMOT€HHBIX 3JIEMEHTOB. - - 12
3. | Makpo-, MUKPO- U YIABTPAMHUKPOIJIEMEHTHI B 12
OpraHH3Me YeIOBeKa
4. | Benenue B Onoxumuto. OO0Imas XxapakTepUCTHKA 1 - 7 8
0o0McHA BEIIECTB.
5. | ®epMEHTATUBHBIA KaTalu3 - 1 7 8
6. | buomorndeckoe OKHCICHUE - 1 7 8
7. | Buramunsl. 'opMOHBI - - 8 8
8. | OOMeH yrneBo1oB 1 2 13 16
9. | ObmeH O6eTKOB M HYKJICMHOBBIX KHUCJIOT 1 2 9 12
10. | OO6MeH KupoB - 2 10 12
11. | BomHO-MuHEpanbHBIN 0OMEH - - 8 8
12. | Buoxumust OHOIOTHYECKUX KUIKOCTEN - - 6 6
13. | B3auMocBsI3pb W pEryssmusi IMPOIECCOB OOMEHa - - 8 8
BEIIIECTB
4 10 126 142
[Ipensk3amMeHallMOHHAsl KOHCYJIbTalus 2
Bcero: 144
6. IEPEYEHb OCHOBHOM M JONOJHUTEJIBHOM JIUTEPATYPHI,
He00XO0MMBIH J1JI51 OCBOCHHUS M CIHMIIJINHDI
6.1. OcHOBHas1 JUTEpaTYpA.
Ne HaumeHoBaHUe H3IaHUS KoJ1-Bo 3Kk3eMILIsipoB
nn oubmmoteka | kadeapa
1. ®daneena, C. A. buoxumusga yenoseka. CtaTuueckas 10 4
ouoxumusi: yueoHoe mocooue / C. A. daneesa, C.B. Cunus;
MI'A®K. - ManaxoBka, 2025. - bubmuorp.: c. 149. - Tekcr:
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mara obpamenus: 16.04.2026). — Pexum gocryna: s
ABTOPHU3HUP. OJIH30BATENIEH
2. Bomununna, H. A. Xumudeckuii ananus: yueOHoe rmocooue / 1 -

H. A. Bormunauna; MI'A®K. - Manaxoska, 2018. - Tekcr:
3JICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mata obpamenus: 25.04.2026). — Pexum gocryna: s
AaBTOPHU3UP. OJIH30BATENIEH

KoBanenko, JI. B. buoxumuaeckre OCHOBBI XUMHH

OMOJIOTUYECKH aKTHBHBIX BEIIECTB: yueOHoe nocobue / JI. B.

KoBanenko. — 5-e u3n. — MockBsa: JlabopaTopust 3HaHUI,
2020. — 230 c. — ISBN 978-5-00101-860-5. — Texkcr:
AJICKTPOHHBIN // DNEKTpOHHO-O0nOMMoTeuHas cucrema IPR
BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/4608.html (mata oOpamieHus:
25.04.2026). — Pexxum gocTyna: AJis aBTOPU3HP.
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ITonp30Bareneit

bapkosckuii, E. B. OcHOBBI XUMHUH OMOTCHHBIX JJIECMEHTOB:
yuebHoe nocodue / E. B. bapkosckuii, C. B. TkaueB. —
Munck: Bermmitnras mkona, 2011, — 192 ¢. — ISBN 978-
985-06-1995-2. — TekcT: 2MEKTPOHHBIH // DIEKTPOHHO-
ouobmmoreunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/21747.html (mara oGpamenus:
25.04.2026). — Pexxum mocTyna: AJisi aBTOPU3HP.
[Tonp3oBarenen

Buonornueckas xumus: yueOHOe MocoOHe Ui CTYICHTOB
BBICIINX Y4eOHBIX 3aBeneHui / mon pea. H. Y. Koanesckoii.
- MockBa: Akaaemus, 2005. - 254 c.: un. - (Beiciiee
npodeccuoHalibHOEe 00paszoBanue). - bubmumorp.: c. 253. -
ISBN 5-7695-2186-4 : 180.80. - Tekcr (BU3yaJIbHBIN) :
HEMOCPEICTBEHHBIN.

397

VYnanos, 0. @. [IpakTukym no o0rielt OMOXUMHUH U
OMOXUMHH MBIIIIEYHON JEATEILHOCTH: YUeOHOE ITocoOme st
CTYACHTOB BY30B (u3ndeckoit Kynbrypsl / FO. @. Y nanos, JI.
I1. Muxeea; MI"TA®K. - MamaxoBka, 2007. - 78 c. - 87.32. -
TekcT (BU3yalbHBIN) : HENOCPEACTBEHHBIMH.

33

10

VYnanos, 10. ®. Ilpaktukym mo oomieli OHOXUMHH U
OMOXMMUH MBIIICYHON NEeSITENLHOCTH: YIeOHOE MOCOOue s
CTYJIEHTOB BY30B ¢u3uueckoit Kynbtypsl / 0. @. Y ganos, JI.
I1. MuxeeBa; MI'"ADK. - ManaxoBka, 2007. - Tekcr:
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mata obpamenus: 11.04.2026). — Pexum gocryna: s
ABTOPU3HUP. M0JIb30BATEIEH

Vnanos 0. ©. BruoxuMust MBIIIIEYHON IEeATEILHOCTH:
yaeOHoe mocodue / FO. ®@. Y nanos, JI. [1. Muxeesa;
MI'A®K. - Manaxogka, 2006. - 233 c.: wi1. - bubnuorp.: c.
228-229. - 85.56. - TekcT (BU3yalbHBIN) :
HEMOCPEICTBEHHBIN.

244

10

Vnanos 0. ®. buoxumusi MbIIEYHOU 1€ATETLHOCTH:
yueOHoe nocodue / FO. ®@. Y aanos, JI. 1. Muxeesa;
MI'A®K. - ManaxoBka, 2006. - TekcT: 31eKTpOHHBIH //
OnekTpoHHO-O0ubanoreunas cucrema DJIMAPK (MI'A®K):
[caiiT]. — URL: http://lib.mgafk.ru (mara obpamenus:
16.04.2026). — Pexxum moctyna: i aBTOPU3HP.
MI0JIb30BaTENEN

10.

ABeprsaHoBa, E. K. Meroauueckue pekoMeHaaIuu K
MPAKTUYECKUM 3aHITHIM 110 OMOXUMUU I CTy1eHTOB 11
Kypca naeBHoro ooy4denus / E. K. Asepssinona, T. B.
Kusosa; CII6I'ADK. - Cankr-IlerepOypr, 2003. - 33 c. -
bubmuorp.: c. 33. - TekcT: 2MeKTPOHHBIH // DIEKTPOHHO-
ouomoreunas cuctema DJIMAPK (MI'ADK): [caiiT]. —
URL: http://lib.mgafk.ru (mara oopamenus: 11.04.2026). —
PexxuM tocTyna: i aBTOPU3HP. MOJIb30BATEIICH

11.

Mertoanueckre peKOMeHIauH 110 OUOXUMHUH TS
CTYACHTOB 1 M 2 KypCcOB 3a0YHOT'O OTAEICHUS: yueOHO-
meroandeckoe nmocoodue / CII6I'ADK. - Cankr-IlerepOypr,

11
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2003. - 48 c. - Tekct: 351eKTpOHHBIH // DIIeKTPOHHO-
oubmoreynas cucrtema DJIMAPK (MI'ADK): [caiit]. —
URL: http://lib.mgafk.ru (mata obparmenus: 11.04.2026). —
Pexxum goctyna: st aBTOPU3HUP. MOJIb30BaTENEH

12.

MeTtoaudeckue peKOMeHIAUN 10 OMOXUMUU JIIISt
cTyneHToB 2 kypca naeBHoro ooyuenusi / CIIOI'Y DK. -
Canxkr-IlerepOypr, 2008. - 34 c. - Tekct: 2eKTpOHHBIH //
OnekTpoHHO-O0ubanoreunas cucrema DJIMAPK (MI'A®K):
[caitT]. — URL: http://lib.mgafk.ru (mara obpamenus:
11.04.2026). — Pexxum mocTyna: i aBTOPU3HP.
MI0JIb30BaTENEN

13.

Muxaiinos, C. C. OCHOBBI OMOXUMHH: yueOHOE mocooue /
C. C. Muxaiinos; CII6I'ADK um. I1. ®. Jlecradra. - CaHkT-
[TerepOypr, 2001. - bubnuorp.: c. 237. - Tekcr:
AIIEKTPOHHBIH // DNEeKTPOHHO-OMOINOTEHas cHCTEMa
DJIMAPK (MI'A®K): [caiit]. — URL: http://lib.mgafk.ru
(mata obpamenwus: 11.04.2026). — Pexxum noctyna: mis
ABTOPHU3HUP. OJIH30BATENICH

14.

Muxaiinos, C. C. buoxumus yenoBeka: yaeOHoe mocodue /
C. C. Muxaiino; HI'Y®K uwm. I1. ®. Jlecradra. - CaHkT-
[etepOypr, 2014. - Tabn. - bubmmorp.: c. 109. - Teker:
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS CHCTEMa
DJIMAPK (MI'A®K) : [caiiT]. — URL: http://lib.mgafk.ru
(mata obpamenus: 11.04.2026). — Pexum gocryna: s
AaBTOPHU3HUP. OJIH30BATENIEH

15.

Vnanos 0. ®. O6mas 6moxumust: yuebHoe mocodue / 1O.
®. Vnanos, JI. I1. MuxeeBa; MI'A®K. - Mamaxoska, 2003. -
TekcT: 2neKTpOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CHCTEMa
DJIMAPK (MI'A®K) : [caiiT]. — URL: http://lib.mgafk.ru
(mata obpamenus: 11.04.2026). — Pexum gocrymna: s
ABTOPHU3HUP. OJIH30BATENIEH

6.2. lonotHUTEIbHAS JTUTEPATYpPa.

Ne
n/n

HaumMeHoBaHHe U3TaHUA

Kou-Bo 3k3eMILIsipoB

ouobmmoreka

kadeapa

buonorudeckas xumus: yaeGHoe ocoOue Jist CTyJCHTOB
BeICIINX Y4eOHBIX 3aBeneHuil / HO. b. @ununmnosuy; nox
pen. H. N. KoBanesckoi. - M.: Akagemusi, 2009. - 254 c.

25

EpmoB FO.A.OGmiast Guoxumus u cropt : yueOHuk .- 2010,
-M. : Uzn-Bo MI'Y .- 367 c.

10

buonorudeckass HeopraHudeckass XUMUsS: CTPYKTypa U
peakmonHas crocooHocts: B 21. Y.1./ U. beptunu u np. —
M.: bunom, 2016 — 456 c.

buonorndeckass HeopraHuyeckas XHMHA: CTPYKTypa U
peakiroHHast criocooHocts: B 21. U.2./ U. beptunu u ap. —
M.: bunowm, 2016 — 623 c.

Vnanos 0. ©. BruoxuMust MBIIIIEYHON IEeATEILHOCTH:
yaeOHoe mocooue / FO. @. Y nanos, JI. [1. Muxeesa;
MI'A®DK. - ManaxoBka, 2005. - 233 c.

139

Vnanos HO. ©. Buoxumust MBIIIIEYHONH AEATETLHOCTH:
yueoHnoe nocodue / FO. ®@. Y aanos, JI. I[1. Muxeesa;

12
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MI'A®K. - ManaxoBka, 2005. - TekcT: 31eKTpOHHBIH //
OnekTpoHHO-O0ubanoreunas cucrema DJIMAPK (MI'A®K):
[caiiT]. — URL: http://lib.mgafk.ru (mara obpamenus:
16.04.2026). — Pexxum mocTyna: i aBTOPU3HP.
MI0JIb30BaTENEN

Pomanuyk, JI. A. buoxuMuueckre acnekThl aJanTaiuy K 1 -
¢usnueckuM Harpyskam: yueOnoe nocooue / JI. A.
Pomanuyk, 3. A. ®axrop, B. U. XKypaskos; CIIOI' ADK. -
Canxkr-IlerepOypr, 1996. - 31 c. - ISBN 5-7065-0349-4. -
TekcT: 2neKTpOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mara oopamenus: 11.04.2026). — Pexxum nocryna: mis
AaBTOPHU3UP. OJIH30BATENIEH

BroxuMus MBI METOOUYECKOE IT0COOUE I 1 -
MPAKTUYECKHUX 3aHATUH CTYIACHTOB 0a30BOTO U 3209HOTO
dakynereroB / [ JJOUDK. - Cankr-IlerepOypr, 1990. - 24 c.
- bubnuorp.: c. 1. - TekcT: 3MEKTPOHHBIN // DIEKTPOHHO-
ouomoreynas cuctema DJIMAPK (MI'ADK): [caiit]. —
URL: http://lib.mgafk.ru (mata oopamenus: 11.04.2026). —
Pexxum goctyna: st aBTOPU3HUP. MOJIb30BaTeNEH

XKusosa, T. B. Bo3pacthas Ouoxumus: yaeOHoO- 1 -
meroandeckoe nmocoodue / T. B. )Kusora, T. I'. HeBzoposa;
HI'VOK um. I1. ®. Jlecradra. - Cankr-IleTepOypr, 2013. -
bubnuorp.: c. 57-58. - TekcT: 37eKTpOHHBIN // DIEKTPOHHO-
ouoimoreunas cuctema DJIMAPK (MI'A®DK): [caiiT]. —
URL: http://lib.mgafk.ru (mara oopamenus: 11.04.2026). —
PexxuM tocTyna: i aBTOPU3HP. MOJIb30BATEIICH

10.

Cepenunuena, H. B. buoxumusi. Pabouas TeTpanp: yueoHoe 1 -
noco6ue / H. B. Cepenunniesa, B. A. Jluxozgeesa, C. C.
MupomnukoBa; BT A®K. - Boarorpan, 2011. - Ta6u. -
bubnmorp.: c. 176. - TekcT: 2eKTPOHHBIH // DNEKTPOHHO-
ouomoreunas cuctema DJIMAPK (MI'ADK): [caiit]. —
URL: http://lib.mgafk.ru (mata obparmenus: 11.04.2026). —
Pexxum goctyna: st aBTOPU3HUP. MOJIb30BaTENEH

11.

bruoxumus yenoBeka: paboyas TeTpasib: yueOHo- 1 -
MeToauueckoe rmocodue / B. A. JIuxoneesa, H. B.
Cepenunuena, C. C. MupomnukoBa, H. A. MoTopuHa;
BI'A®K. - Boarorpan, 2014. - bubauorp.: c. 134-135. -
TexcT: aneKTpOHHBIN // DIeKTpOHHO-OMOINOTEeYHAs cUcTEMa
DJIMAPK (MI'A®K): [caiit]. — URL: http://lib.mgafk.ru
(mata obpamenwus: 11.04.2026). — Pexxum noctyna: mis
ABTOPHU3HUP. OJIH30BATENCH

7. NEPEUYEHB PECYPCOB HH®OPMAIIMOHHO-KOMMYHUKAIIMOHHOM

CETU <MHTEPHET». UTHOOPMAILIMOHHO-CITPABOYHBIE U IIOUCKOBBIE
CUCTEMBI, IPO®ECCHOHAJIBHBIE BA3bl TAHHBIX:

1. AHTHIIaruaT: poccUiicKas CUCTeMa OOHAPYKEHHS TEKCTOBBIX 3aUMCTBOBAHHI
https://antiplagiat.ru/

2. MuHHCTEpPCTBO HAyKH U BbICIIEro oopazoBanus Poccuiickoii @eneparun
https://minobrnauki.gov.ru/

3. MunucrepctBo cniopta Poccuiickoit @eaepanuu http://www.minsport.gov.ru/
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4. MockoBcKas TocyAapCTBeHHAs akaieMust PU3nUecKon KyJabTypbl https:/mgafk.ru/

Oo6pazoBarenpras mnatrdopma MITADK (SAKALI) https://edu.mgafk.ru/portal

6. CepBuc opraHu3aiuy BUICOKOH(EPEHIICBI3U, BEOMHAPOB, OHIAHH-KOH(EPEHIINH,
uHTepakTuBHBIe Jocku MI'ADK https://vks.mgafk.ru/

7. denepanpHas ciayk0a o Haa30py B chepe oOpa3oBaHUs M HAYKH
https://obrnadzor.gov.ru/

8. ®epepanbublii mopTan «Poccuiickoe oopasoanue» http:// www.edu.ru

9. DnextponHas oubmuoreunas cucrema DJIMAPK (MI'A®K) http:/lib.mgafk.ru

10. DnexktponHo-OubMoTeunas cucrema Elibrary https://elibrary.ru

11. DnexTponHo-O6ubauoreunas cucrema IPRbooks http://www.iprbookshop.ru

12. Dnexktponno-6udamoreunas cucrema PYKOHT https://lib.rucont.ru

N

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

8.1. Cnennanu3upoBaHHbIC ayIMTOPHH H 000PYAOBaHHE
JlexMoOHHBIHN 3aJ1 ¢ MyJBTUMEIUHUHBIM 000PYyTI0BaHHEM
AynuTopus Ui 1a00paTopHBIX padboT 412

Aynutopus s mabopatopHbix padot 414
AHaMTUYECKHUE BECHI

TexHuueckue Bechbl

DOTORIEKTPOKOIOPUMETP

CnektpodoromeTp

pH-metp

9. CymmnbHbIH mKad

10.  Dnexrpuueckas IUIMTKa

11. Bonsinas 6ans-repmocTar

12.  Jluctuniaarop

13. MydenbHas neusb

14.  HabGopbl XUMHYECKMX PEAKTUBOB U MOCYIbI

15. buoxumnueckue TecT-1on0CKu

16. TaOmuipl

17. TuTpoBasIbHBIE YCTAHOBKH

e A

8.2. [IporpammHoe obecnieyenue:

B kadectBe mporpaMMHOTrO OOECHEYEHHUS WCIONB3YeTCs O(HUCHOE MPOrpaMMHOE
obecrieueHrne ¢ OTKPBITBIM UCXOIHBIM KojoM 1o obmectBenHon muniensneir GYULGPL Libre
Office.

JIisi KOHTpOJIA 3HAaHWU OO0ydarmmxcs ucnoib3yercs «lIporpaMMHBIA KOMIUIEKC ISt
aBTOMAaTu3alun IMpPoHcCCOB KOHTPOJIA TGKyH.[GI\/'I YCIICBAEMOCTHU METOJOM TCCTUPOBAHUA U JIA
JTMCTAaHIIMOHHBIX TEXHOJOTUH B 00ydueHun» pazpadborannort 3A0 «PAMODK-BCy

8.3 U3yyenne NMCHUIIMHBI MHBAJIUIAMH M OOYYAKIIMMHUCH C OrPAHMYEHHBIMU
BO3MOKHOCTSIMH 3[0POBbSI OCYIIECTBISIETCS C YYETOM OCOOEHHOCTEH NCHXO(U3NYECKOTO
pa3BUTHS, UHIUBUAYATIbHBIX BO3MOKHOCTEN U COCTOSIHUS 310pOBbsl 00ydaromuxcs. it JaHHOM
KaTeropuu OOYyYaroUMXcsi oOecredeH OeCTpensaTCTBEeHHBIH TOCTYH B y4eOHbIE MOMEIECHHS
Axkanemun. Co3/laHbl CIEIYIONINE ClIelHalbHbIE YCIOBUS:

8.3.1. Ona uneanu0o08 u 1Yy ¢ 0ZPAHUYEHHLIMU BO3MOHCHOCAMU 300POBbS NO 3PEHUIO:

- olecrnedeH JOCTyNn OOYYaroIIMXCs, SBISIOUIUXCS CJENbIMU WIH CIA00BUASIIUMHU K
3JaHuSIM AKaJIeMUN;

- aneKTpoHHBIN Buaeo yBenumanutesb "ONY X Deskset HD 22 (B moHOM KOMITIEKTAITUH);

- TOPTaTUBHBIA KOMIIBIOTEP C BBOJOM/BBIBOJOM MIpU(TOM bpaiins u cuHTe3aTOpOM
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peuu;

- npuHTep bpaiiis;

- IOPTAaTUBHOE YCTPONCTBO JJII YTEHUS U YBEIUYCHMUS.

8.3.2. 0na uHeanu0o08 u 1y ¢ 0ZPaAHUYEHHLIMU BO3MOACHOCIAMU 300PO6bS NO CLYXY:

- akyctuyeckas cuctema Front Row to Go B komrmuiekTe (CHCTEMBI CBOOOJIHOTO
3BYKOBOI'O 10JIS1);

- «ElBrailleW14J G2;

- FM- npuémuank ARC ¢ HHIyKIHOHHOM NETIIeH;

- FM-niepenatuuk AMIGO T31;

- pammokinacc (paguomukpodon) «Coner-PCM» PM- 2-1 (3aymHblii MHAYKTOp U
WHAYKIHMOHHAS TETIIA).

8.3.3. 0na un6anuoos u auYy ¢ 0SPAHULEHHBIMU BO3MONCHOCIAMU 300P0BbS, UMEIOUJUX
HapyuieHusi ONOPHO-08ULAMENILHO20 Annapama.

- aBTOMaTH3UpOBaHHOE pabouee mecTo olywaromierocsi ¢ Hapymenuem OA u JILIIT
(ayxm. NeNe 120, 122).
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Ipunoocenue k paboueii npocpamme OUCYUNTIUHDBL
«buoxumus uenosexay

MunuctepctBo cniopta Poccuiickoit deneparuu

denepanbHOE TOCYAAPCTBEHHOE OIOJKETHOE 00pa30BaTENbHOE YUPESIKIACHUE
BBICIIETO 00pa30BaHUs
«MOCKOBCKasi TOCyTapCTBEHHAs aKafeMus (pU3NIecKoi KyJIbTypbD»

Kadenpa pusnonorun n buoxumun

DoH/1 OLICHOYHBIX CPEACTB

10 JUCHUIIIIMHE

BNOXHUMMUS YEJTOBEKA

HanpasJjieHue noaroroBKu
49.03.01 ®usnyeckas KyabTypa

IMpoduian moaAroToBKMU
duznyeckas KyJbTypa B 00pa30oBaTeNbHbIX YUPEKICHUIX
duznueckas KYyJbTypa AJid Pa3In4YHOI0O KOHTUHI'CHTA HACCIICHU A

®opma o0yueHUust
Ounas/3aounas

PaccmoTpeHno u o100peHo Ha 3aceqaHnuu Kadeapsl
(mpotoxon Ne 10 ot «12» mas 2026 1.)
3aB. kadenpoii, KaH1.0MOI.HAYK, JOII.

N.B. CrpenbHuKkoBa

«12» mas 2026 1.

Mamaxoska 2026
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ITACITIOPT ®OHIA OHEHOYHbIX CPEACTB 11O JUCHUITJINHE

Tpynoseie pynkuu (pu

Kowmmnerenmus NuankaTopsl TOCTHKEHUS
HaJIMYUH )
YK-1 3naem:
Crniocoben XUMHUYECKUN COCTAB )KUBBIX CUCTEM.
OCYIIECTBIISATh Heopranunueckue u opraHnyeckue BelecTna
TIOWCK, B OpraHu3Me yesioBeka. bruonoruueckoe
KPUTHYECKUIA 3HaYeHHE MaKpO-, MUKPO- U
aHAIM3 W CHUHTE3 YIBTPAMUKPOIJIEMEHTOB. BusiHme
uH(popManuuy, Pa3IUYHBIX XUMHUYECKHUX 3JIEMEHTOB U
MPUMCHSITh BEIIIECTB Ha KU3HECITCIILHOCTh YEIOBEKa.
CUCTEMHBIN MOAXO0] bruoxumuueckre npoueccsl, Jiexalirue B
TUTST peleHus OCHOBE €T0 KM3HEEATEIbHOCTH.
MOCTaBJIEHHBIX OcoOenHoctu MeTabonM3Ma yenoBeKa B
3amad. HOpME, TPU ATOJIOTHH, IPH PU3UIECKON
Harpyske.
TexHonoruu CUCTEMATU3ALMU TTOJTYYEHHOMU
uHpopmanuu.
Bunst u gopmbl paboThl ¢ HAYYHOH U
y4eOHOM JTUTEPATYPOH.
Ymeem:
BhINoMHATE IpOCTENINE aHATUTUYECKUE U
OMOXMMHUYECKHE UCCIICIOBAHMS,
00pabaThIBaTh MOJYYCHHBIC PE3YIHTATHI.
WHuTepnperanus pe3ynbTaToB
OMOXMMHYECKHX aHAJIN30B U OLIEHKA
COCTOSTHUSI 3JTOPOBBS M 00IIIEH
paboToCcrocoOHOCTH YeJIOBEKa.
Hmeem onvim:
Hcnonb30BaHus METOJIOB XUMUYECKOTO
aHaJM3a, BIAJeeT METOJaMu 0000IICHHS
nH(pOpMaIliU N0 aKTyaJIbHBIM BOIIPOCaM
OMOXHMMUH CIIOPTA.
OIIK-1 3naem:
Crniocoben CHUMP Xumuueckuil cocmag op2anu3ma uenogeka.
MJIaHUPOBATH F/03.6 buoxumuueckne ocobeHHOCTH 0OMEHa
coJiepXaHue Paspabomxa u énedpenue | BEIeCTB OpraHu3Ma B 3aBUCUMOCTH OT T10J1a,

3aHATUA C y4YEeTOM
MIOJIOXKEHUN TEOpUU
buzIecKoi
KYJbTYPBHI,
(U3HOTIOTHYECKOM
XapaKTePUCTUKU
Harpy3KH,
aHATOMO-
MOP(OTIOTHIESCKUX
u
MICUXOJIOTHYECKUX
ocoOeHHoCTeH
3aHUMAIOIIINXCS
pPa3IUYHOTO TOoJIa U

npozcpamm  puzuueckozo
gocnumaHus u
Quszuueckoeo  pazeumusi
HaceneHus

F/05.6

IInanuposanue u
Memoouueckoe
CONPOBOICOEHUE
CHOPMUBHOU NOO2OMOBKU
3AHUMAIOUWUXCSL

BO3pacTa M CTENICHU TPCHUPOBAHHOCTH.
Bruoxumuueckne 0cCOOEHHOCTH poliecca
BoccTaHoBleHus. Kpurepuu Be6opa
OINITUMAJIBHBIX METOJIOB XHMMHUYECKOT'O
aHaJIM3a, TIOKA3bIBAIOIINX OMOXUMHUYECKYTO
KapTUHY CABHIOB ITOCJIC BOCCTAHOBHTEILHBIX
BO3JICHCTBUI.

Ymeem:

BBIABIATE 3aBUCHMOCTH MEKAY NPOIIECCaMU
9HEprooOpa3oBaHuUs MPH BHITOTHCHUH
MBIIICYHON ESTETHLHOCTH M YPOBHEM
¢du3nueckoit paboTocrocoOHOCTH.
Hcrons30BaTh METOBI H3MEPEHHSI U OLICHKH
¢u3nuecKoro pa3zBuTHsi, QYHKIIHOHAIEHON
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BO3pacra MOJITOTOBJICHHOCTH 3aHUMAOIIHUXCS;
HCITOJIH30BaTh HH(POPMAITHI0 OMOXUMHUYECKUX
METOJIOB KOHTPOJIS JJISI OIICHKYU BITHSTHUS
bu3nyecKnuX Harpy30K Ha MHAUBH]IA U
BHECEHUE KOPPEKIUI B BOCCTAHOBUTEIHHBIC
BO3/ICIICTBUS B 3aBUCUMOCTHU OT PE3yJIbTaTOB
U3MEPECHUM
Hmeem onvim:
Bragenus merogamMu KOMIUIEKCHOTO aHAIH3a
TPEHUPOBOYHOTO MpoIiecca U TajbHEHIIero
TUTAHUPOBAHUSI MEPOTIPUSTHI
037I0POBHUTEIHLHOTO XapakTepa Jis
3aHUMAIOIINUXCS Pa3HBIX BO3PACTHBIX TPYII,
Pa3IUYHOrO YPOBHS MOATOTOBIEHHOCTH.

OIIK-9 CUmMP 3naem:

Criocoben F/07.6 buoxumuueckne METoIbl U3MEPEHUS U

OCYIIECTBIISATh IIposeoenue OLICHKH (PU3NYECKOTO Pa3BUTHUS,

KOHTPOJIb C | MoHumopumea (GYHKIIMOHATLHOW MOATOTOBICHHOCTH

HCII0Ib30BAHUEM Gusuueckoti noocomosku, | 3aHUMAOIUXCA. OOBEKTH OMOXUMUYECKUX

METO/I0B @usuueckoeo  pazeumusi | NCCICIOBAHU.

HU3MEPEHUs U | Hacenenusi, cnopmuenou | CucreMaTusanus 3aKOHOMEPHOCTEN

OIICHKH n0020MOBKU MPOTEKAHUS OMOXUMHYECKHUX POIIECCOB B

buznyeckoro 3aAHUMAIOUWUXCSL opraHu3Me uenoBeka. BiusHue pa3nuyHbix

pa3BUTHSI, XUMHUYECKHUX JJIEMEHTOB U BEIIECTB HA

TEXHUYECKOI U KU3ZHEJEATEIbHOCTh YEJIOBEKA.

duznueckoit Ymeem:

MOJATOTOBJICHHOCTH, Hcnonb30BaTh KOHTPOJIbHO-U3MEPUTETbHBIE

MICUXUYECKOTO prOOpPbl OMOXUMUYECKOTO KOHTPOJIS.

COCTOSTHUS [TpoBoAMTH dKCTIpECcC-aHaTN3

3aHUMAIOIIUXCS OMOXMMHYECKHX apaMeTPOB OMOIOTHIECKIX

JKAJKOCTEH.

OnenuBath QyHKIIMOHATLHOE COCTOSTHUE
OpraHu3ma, ONpeaeiiaTh ypPOBEHb
MOATOTOBJICHHOCTH 3aHUMAIOIIUXCS, OTOOP
3aHUMAOIINXCA U OLICHKA HepCHeKTI/IB nux
NOCTH)KEHUM.

Hmeem onvim:

Anann3a OHOXMMHUYECKUX IOKa3aTeaeh 1
pa3paboTKH MPEATIOKEHUH M0 KOPPEKIIUU
TPEHUPOBOYHOTO TIpoIIecca.

Bnaaenusa npuemaMu U METOAMU
YTUJIM3AIHUNA TOOOYHBIX METa0O0JIUTOB,
00pa3yroNIMXCsl IPU MBIIICYHON
JEATETLHOCTH PA3IMYHOTO XapaKTepa.
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1.TunoBble KOHTPOJILHbIE 3aIaHUS:
1.1.  Ilepeuensv 60npoco6 01 RPOMENCYMOUHOU ammecmayuu.

Bomnpocsl k 3a4ery
no buoxumMuu yejaoBeKa

1. OcHOBHBIE NIOJIOKEHUS TEOPUH CTPOEHUSI OpraHMUYecKux coeauHeHnii A.M. bytneposa.

2. Knaccudukanus opraHnyeckux coeauHeHuid. Kucimopopacomepkamuye W a30TCOAEpIKaiiue
OpPraHUYeCKHUE COCIMHEHHsSI, COCJAMHEHHUS CO CMEIIaHHBIMH (YHKIHMSIMHU. [ eTeporukinyeckue
OpraHUYECKHUE COCTUHEHUSI.

3. YrneBoapbl, CTpoeHUE, KiIacCu(pUKaIMs, HaX0XKAeHUE B pupoJie. buonornueckas posb

4. Monocaxapupl, ux Kiaccudukaius. BaxHelmme nmpeacTaBuTeNn, UX CTpOEHHUEe, CBOWCTBA,
Ouosornyeckas pob.

5. Qucaxapuapl: caxaposa, MajabTo3a, JakTo3a. Ux cTtpoenue. ['uaponus qucaxapujoB B KUBOM
OpraHu3Me.

6. Ilonucaxapunpl, OCHOBHble mpencraBuTenu. ConaepkaHne HX B JKUBOM OpraHU3ME.
buonoruueckas poib noiaucaxapuios.

7. Jlunuapl, ux kiaccudukanus, Ouonorndeckas poib. OCOOCHHOCTH CTPOCHHS CHUPTOB U
KapOOHOBBIX KUCIIOT, BXOASIIUX B COCTAaB JIUMHUIOB.

8. HeliTpanbHble kUpbI (TpUALMITIMLIEPUIB), UX COCTaB M CBOMCTBA.

9. ®ochomunuas (hochatuasl), uX cocras, kinaccuukanus. ['uaponus pocharumos.

10. Crepunbl u crepuipl. XO0JIECTEPUH, €r0 CTpPOEHHME. bHonornueckn akTHBHBIE BEILECTBA,
o0pa3yromiye U3 Hero B OpraHu3Me.

11. benku — BBICOKOMOJIEKYJISIPHBIE TOJMMEPBl aMUHOKHUCIIOT. DJIEMEHTHBINA COCTaB U CBOMCTBA.
12. AMHHOKHUCIIOTHI — COCTaBHAs 4acTh OelKa, uX Kiaccudukamnus. 3aMeHUMbIC 1 HE3aMEHUMBIC
AMUHOKHCIIOTHI.

13. [TosHOLIEHHBIE M HENOJIHOLIEHHBIE OEJIKM.

14. AMpoTepHOCTh aMUHOKUCIIOT U OenkoB. BydepHbie cBoiicTBa OEIKOB.

15. CtpykTypsl 6enKkoB. Turbl CBsI3ei, y4acTBYIOIHUX B 00pa30BaHUU OCIIKOBBIX CTPYKTYP.

16. Knaccuduxanus 6eIKoB, MPOCTHIE U CIIOKHBIE OEIIKH.

17. TIpoteunsl, X KiaccupuKaIms, CBOMCTRA.

18. Cnoxxuble 6enku, ux knaccupukanus. OCHOBHbIE TPEICTABUTENHN, X OUOJIOTHYECKAs POJIb.
19. [yt mOCTYIUIEHUSI XUMUYECKUX AJIEMEHTOB B OPraHU3M YE€JIOBEKaA.

20. Opranorensl. Knaccupukanuyn XUMHYECKUX JIEMEHTOB.

21. Tomorpadus B opranuzme.

22. DOyHKUMU MUKPO3JIEMEHTOB U YIbTPAMUKPO3JIEMEHTOB B OPraHU3ME.

23. ®OyHKIHUHA MaKpOAJIEMEHTOB B OPTaHU3ME .

24. Bo3pacTHbIE U3MEHEHHUS COZepKaHUsI OMOTeHHBIX 3JIEMEHTOB B OPraHax M TKAHSX YeJIOBEKa.
25. IlaTonoruueckue sBICHUS, CBI3aHHBIE C THIIO U THIIEP- COJepKaHUEM OMO3IEeMEHTOB.

26. SIBneHuUs «CUHEPTrU3Ma» U «aHTOTOHU3Ma» B XMMHH OMOTEHHBIX 3JIEMEHTOB.

27. O61mas XxapakTepucTuKa s — 31eMeHTOB 1A rpynmsl. KauecTBeHHbIE peakinu 0OHApYKEHHS
28. Illenounsie MeTamibl, Omosiorudeckas posib. OU3NONIOTHYECKUNA PacTBOP, OMOJIOTHYECKOE
3HauYEHUE.

29. OO0mas xapakTepuUCTHUKa S — OMOreHHbIX 37eMeHTOB 1 1A rpynmnel. KadecTBeHHbIE peakiiuu
oOHapy KeHUs

30. lenouHO-3eMeTbHBIE METAIIIBI, OMOJIOTHYECKAsT POJIb, TOKCUYHOCTD.

31. OOmas xapakTepuCTHKa p — JJIEMEHTOB, OWonorudeckas poyib. KauecTBeHHBIC peakiuu
0oOHapyKeHUs

32. O6mas xapaktepuctiuka d — OMOTEHHBIX JIEMEHTOB OuoJjiorndeckas poyib. KadecTBeHHbBIE
peakiuu oOHapYKEHHS
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Bomnpocel Kk 3x3aMeny
no buoxumMuu yejaoBeKa

Oo0bemHbIe TPeOOBaHMS

[Ipenmer u 3amaun OMOXUMUU. 3HAUCHHE OMOXUMUU ISl CHEIHAIUCTOB MO (U3HUECKOM
KyJbTYpE.

XUMHUUYECKU COCTaB OpPraHu3Ma.

OOMeH BeIIeCTB M JHEPTrUM MEXKIy OpPraHM3MOM W BHEIIHEW cpemoi. OCHOBHBIE
3aKOHOMEPHOCTH M B3aUMOCBSI3b KaTaboIM3Ma U aHa0oIu3Ma.

AT® — crpoeHue u 6uosoruyeckas posb.

@®epmentaTuBHbI  Katanu3. CtpoeHue (QpepMEeHTOB. AKTHUBHBIM W aJUIOCTEPUUECKUI
HEHTPBI PEPMEHTOB.

Mexanu3Mm (¢epMeHTaTUBHOro Karanusza. OO0s3aTenbHble CTagud (EpMEHTATUBHOTO
karanuza. Crnenuduanocts hepmenToB. Knaccudukanus u naaekcamnus GepMeHTOB.
BrnusHue TemmepaTyphl, KHUCIOTHOCTM U KOHIGHTpanuu (epMeHTa Ha CKOpPOCTh
dbepMeHTaTUBHBIX peakuuid. MHrubutopsl u axkTuBaTOphl (QepmeHToB.  Perymsmus
CKOPOCTH ()epMEHTATUBHBIX PEAKIIHIA.

buonorunueckoe okucienne. TkaHeBO€ AbIXaHUE — OCHOBHON UCTOUHUK AT®. DepmeHThI
TKaHeBOTo JpixaHus. Cxema npixarenbHod nenu. Cunte3 AT® B mporecce TKaHEBOTO
JBIXaHUSI.

Jpyrue THIBl OMOJOTUYECKOTO OKHUCIIEHUS (aHA’POOHOE OKUCICHHE, MHKPOCOMAILHOE
OKHCJIEHHEe, CBOOOTHOpamuKaibHOEe oOKucieHue). OOpazoBaHue © 00E3BpEKHWBAHHUE
IEPEKUCH BOJOPO/A.

Buramunbl. buonorumdeckass poib W KiIacCU(pUKalUs BUTaMUHOB. ABHTAMHUHO3BI,
TUTIOBUTAMHUHO3bI, TUIIEPBUTAMHHO3bI. Hambonee dacTo BCTpedaromuecs MPUYUHBI
TUIOBUTaMHUHO30B. KpaTkasi XxapakTepucTUKa OT/IEIbHBIX BUTAMUHOB.

Tl'opmonsl. bronoruyeckast poiab u cTpoeHre TopMoHOB. OOmIMe MeXaHU3MbI OEHCTBUS
ropmMoHoB. KpaTkas xapakTepucTUKa OTAEIbHBIX TOPMOHOB.

O6men yrieBonoB. [lepeBapuBaHWe W BCAachlBaHHWE YTJIEBOJIOB B IMHUIICBAPUTEIHHOM
TpaKxTe.

CuHTe3 IMIMKOTeHa U3 TIIOKO3bI, OMOIOTUYECKAs POJIb.

Pacman rimmkoreHna o riiroKo3bI (TIIMKOTEHOH3).

I'mukonm3: ycnoBusi MpOTEKaHUsl, OCHOBHBIE META0OIUTHI U KaTaTu3upyomue (epMeHTHI.
OxkucnuTenbHOe AeKapOOKCHIMPOBAHNUE TUPYBaTa. JHEPreTHUeCKuit 2 (HEKT TIUKOIN3a.
[ukn TpukapOOHOBBIX KHCIOT: OCOOCHHOCTH MPOTEKaHHS, OCHOBHBIE METAOOJHTHI,
sHepreTrdeckuil 3¢ ekt nukina. DHepretudeckuil d3pPexT rexcozoandochaTHOTO MyTH
pacmnaza yrieBoJIOB.

Yrunu3zanus MOJIOYHOU KUCTOTHI B opranu3Me. Lukin Kopu.

OO0mrast xapakTepucTHKa U OMOJIOTHYECKasi poJib TeKCO30MOHOGOC(HATHOTO IMyTH pacnajaa
TJTFOKO3BI.

I'mrokoHeorenes.

O6wmen xupoB IlepeBapuBanne U BcachblBaHUE KUPOB B MUIIEBAPUTEIBHOM TPaKTe, poJib
KEITYHBIX KHUCIOT. MoOmim3amus Xupa U3 KHPOBBIX Jemno. Poib meyeHu B KHPOBOM
oOMeHe. AKTUBAIUS )KUPHBIX KUCIOT

[-oKHCIIeHHE >KUPHBIX KHUCIOT. DHepretuueckuil 3¢ ekt oxucineHus xupos. CyabOa
aneTui-kopepmenTta B opranuszme. OOpa3oBaHue U UCIOJB30BaHNE KETOHOBBIX TEJI.
JKendHble KUCIIOTHI U MX COMU. POJb )KeTYHBIX KHCTIOT B 0OMEHE )KHPOB.

CuHTE3 KUPHBIX KUCIOT U )KHpa.

Obwmen OenxoB. IlepeBapuBanne M BcachlBaHHE OENKOB B MUIIEBAPUTEIBHOM TPAKTE.
[TpoTeonu3 TKaHEBBIX OENKOB.

CuHre3 OenKa — OCHOBHBIC ATAIlbl, POJIb HyKJICHHOBBIX KUCIIOT.
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26. O6mue myTd MeTaboau3Ma aMUHOKHUCIIOT — JeKapOOKCHITMPOBAaHNE, AC3aMUHUPOBAHNUE U
TpaHcaMuHupoBaHue. KocBeHHOe Je3aMUHUPOBAHNE AMUHOKHUCIIOT.

27. KoHeunble mpoAyKThl 0OMeHa O6enkoB. BpeMeHHOe 1 OKOHYATEIhHOE 00€3BPEKUBAHNE
aMMHMaKa B Iiporiecce oOMeHa OeJIKOB.

28. Karabonu3M HYKJIEHHOBBIX KUCTOT [lepeBapuBaHne U BCaChIBAHUE HYKJICHMHOBBIX KHCIIOT
B MMUIIEBAPUTEIHLHOM TpakTe. Pacnaj HyKJIEHHOBBIX KUCIOT B TKaHsIX opranusma. Cyan6a
A30TUCTBIX OCHOBAHUM.

29. CuHTE3 NypUHOBBIX U MUPUMHUANHOBBIX HykieoTH10B. Cunte3 PHK n JTHK.

30. BogHo-MuHepansHbIi  oOMeH. buomornueckas ponab  Boael. CTpoeHHE  BOBI.
DNEKTPONUTHYECKAsT TUCCOLMAlMS BOJbI, BOJOPOAHBIM mokazarenb. lloctymienue u
BbIBE/ICHUE BOJIbI U3 opraHnu3ma. Perynsius BogHOro 6anaHca opraHusma.

31. ®opMbl cylIeCTBOBaHUS MUHEpAIbHBIX BEIIECTB B oOpraHu3me. buosoruueckas poiib
MUHEpAJIbHBIX BemlecTB. [locTymiienne u BbIBeJieHHE MUHEpaJIbHBIX BellecTB. Perynsanus
MUHEpaTbHOTO oOMeHa. Hapymienust OamaHca BOABI M SJCKTPOIMTOB MPHU MBIIICYHON
pabore.

32. buoxumus kposu. buonornueckue GyHKIMH KPOBU XUMHUYECKUN COCTAB IUIA3MbI KPOBH.
CTpoeHME M XMMHUYECKUH COCTaB SPUTPOLMTOB. YUaCTHE SPUTPOLUTOB B TPAHCIOPTE
KHUCTIOPOJIa M YTIEKUCIIOro Ta3a. JICWKOUUTHI U MX y4acTHe B 00ECIIeUeHUH UMMYHUTETA.
CaeprtbhiBanme KpoBH. KHUCIOTHO- mie09HOM OalaHC KPOBH.

33. Ocobennoctu Merabonu3ma noyek. CTtpoeHne HeppoHa U dTambl 0Opa30BaHUS MOYH.
®U3NKO-XMMHUYECKHE CBOMCTBA MOYM. XUMHYECKHH cocTaB Moud. [laTomornueckue
KOMITOHEHTHI MOYH.

34. B3auMOCBSI3b U PETYJISIIHS TPOIIECCOB 0OMEHA BEIICCTB.

35. B3anmMocBs3b nporieccoB 0OMeHa yIieBoJI0B, )KUPOB, OEIKOB.

36. BHyTpUKIETOUHAs PETYJIAIMS MPOIEeCCOB OOMEHa BemecTB. HepBHas u TrymopaibHas
perysius oOMeHa BEIIECTB.

PI'BOY BO «MockoBckasi rocyiapcTBeHHasi akaieMusi pu3nyeckoi KyJbTypbD»
Kadenpa pusnonoruu n buoxumun
JK3aMeHANMOHHBIN OmiieT Ne 1

1. [TpeameT u 3agaun OMOXUMUHN. 3HAUYCHUE OMOXUMHHM JIJIsI CTICIIUATUCTOB 10 (PU3NUECKON
KYJIBTYpE.
2. XMMHYECKHM COCTaB OpraHu3ma.
3. OOmeH xupoB. [lepeBaprBaHue 1 BCaChbIBAaHUE KUPOB B MMUIIEBAPUTEITLHOM TPAKTE, POIb
KEITYHBIX KUCIOT. MoOUIM3anus *upa u3 KUPOBBIX Aeno. Poib nedeHu B ;kupoBOM 0OMEHeE.
AKTI/IBaLII/I}I JKUPHBIX KUCJIOT

3aBenyroumii kadenpoit k.0.H. CtpensHukosa 1.B./

MockoBcKasi rocyJapCTBEHHas akajeMus (pU3NUeCKON KyJIbTyphbl
Kadenpa ¢pusnonorun u Onoxummun
JKk3aMeHaUMOHHBII Onuter Ne 2
1. OOMeH BelecTB U PHEPTUU MEXKAY OpraHM3MOM M BHEUIHEW cpenoi. OCHOBHBIE
3aKOHOMEPHOCTH U B3aUMOCBS3b KaTaboJIn3Ma U aHaboIHU3Ma.
2. AT® — ctpoenue u 6uonoruyeckast poib.
3. I'mukonu3: ycloBHsI MPOTEKAaHUS, OCHOBHbIE META0OIMUTHI M KaTaTU3UpPYyIOIIHE (DEpMEHTHI.
OxucnuTenbHoe AeKapOOKCHIMPOBAHUE MUPYBaTa. DHEPreTHUeCKuil 3¢ (HexT TIuKoIHI3a.

3aBenyroumii kadenpoii k.0.H. CtpensHukosa 1.B./
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MocKkoBCKasi rocy1apCTBEHHas akajeMus (PU3NUECKON KyJIbTyphbl
Kadenpa ¢pusnonorun u Onoxummun
JK3aMeHaAUMOHHBIH 6uaer Ne 3
1 Obmras xapakTepucTHKa U OMOJI0ruyeckasi pojb reKCo30MOHO(OC(hATHOrO IMyTH pacraja
TJIFOKO3BI.
2. ®epmenTaTHBHBIN Katanu3. CTpoeHne pepMeHTOB. AKTUBHBIN U aJIIOCTEPUUECKUI IIEHTPHI
(dbepMeHTOB.
3. BogHo-MuHepanbHbIii 00MeH. buonoruueckas pois Bojsl. CTpoeHHE BOJIBI.
DNeKTpoIUTHYECKas JUCCOLMALNS BOJIbl, BOJOPOIHBIN MOKa3zarenb. [locTymiieHue u BbIBEEHHUE
BOJIbI U3 OpraHu3Ma. Perymsius BogHoro GanaHca opranuzma.

3aBenyroumii kadenpoit k.0.H. CtpensHukosa 1.B./

1.2. Tecmoente 3a0anus

Paznen 7. Buramunbl. 'opMOHBI.
Bapmuanr 1
1. [ToTpeOHOCTH BUTAMMHOB OPTaHM3MOM B CYTKHM U3MepPSAETCH B:
a) MIWJUIMTPaMMax ¥ MUKpOTpaMMax;
0) KuIorpamMmax;
B) JIUTPAX;
') MOJIEKyJIax;
1) AroMMax.
2. XapakTepHasi KApTHHA IMHIH Pa3BUBaeTcs NPH HeJOCTATKe BUTAMMHA:
a) A; 0) C; B) B; r) D; n) PP.
3. B cocraB kodepmenta HA/l BXOAUT BUTAMUH:
a) A; 0) Bi; B) Bo; r) PP; 1) Bia.
4. Butamuu B12 conepkuT KaTHOH:

a) Kajus; 0) kobainbTa; B) MarHusi; I') IUHKA; 1) MEJIH.
5. Buramuu B1 nmeer Ha3BaHue:
a) HUKOTUHAMU]T; 0) peTuHoT; B) NUPHUJAOKCHH; ') THAMHH.

6. Buramun PP BxoauT B cocTaB Ko(pepMeHTa:

a) KoA; 0) HAJL; B) HAJ1D; r) ®AJ; n) ®MH.

7. buonoruvyeckas pojb Buramuna E cBoaures K:

a) Y4acTHIO B CyMEPEYHOM 3PEHUU;

6) NOAACPIKUBAHUTIO MOCTOAHCTBA KOHLICHTPAIMU KAJIbIIUA B KPOBU;

B) MHYIIMPOBAHMIO KAJBIIUN CBI3BIBAIOIINX OCIIKOB;

I') IPEPHIBAHUIO IEPEKUCHOI'O OKUCIIEHUS JIUIHIOB.

8. BuTaMyH HUKOTHHAMU/ BXOJUT B COCTAaB KOepmMeHTAa:

a) KoA; 0) HAL; B) ®A/L; r) ®MH.

9. ABUTOMHHO3 — 3TO:

a) MaTOJIOTUYECKOE COCTOSIHUE, PA3BUBAIOIICECS U3 THIIOBUTAMUHO30B;

0) OTCYTCTBUE JIIOOBIX BATAMUHOB B OPTaHU3ME;

B) NI€pPEe103UPOBKA BUTAMUHOB;

T) CTaAus YTHIM3AIMU BUTAMUHOB U3 OpraHU3Ma;

1) KOHEYHasi CTaiusl paclleryieHus: BuTamuna D.

10. Cpennsisi cyTouHasi MOTPeOHOCTH B BUTAMUHe B1 1u1st B3pocJioro yejioBeka:
a) 200-250 MkT; 0) 2-3 wmr; B) 3-5 wmr; r) 5-10 wmr; n) 15-25 wr; e) 100 mxkr.
11. Hapyumienusi B opranu3me, BbI3BaHHbIE HAKOIJICHHEM BUTAMUHA, HA3bIBAIOT:

a) TUIIEPBUTAMHHO30M; 0) THIIOBUTaMHUHO30M,; B) aBUTAMHHO30M.
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12. HapyuieHue KpOBeTBOPEHHUSI B KOCTHOM MO3re BbI3bIBaeT AeUUUT BUTAMUHA:
a) Bi; 0) Be; B) Bi2; r) Bis.

13. biu3Kue M0 XUMHYECKOMY CTPOEHHMI0 COeIMHEeHN I, 00J1a/1a01[He OJJMHAKOBbIMHU
0MOJIOTHYeCKMMH CBOHCTBAMM, HA3bIBAKOT:

a) BATAMUHAMU; 0) u3omepamu; B) TOMOJIOTaMU; ') BUTAaMEPaMH.

14. AHemus pa3BuBaeTcs Npu Aepuuure B OpraHn3Me BUTAMHUHA:

a) A; 6)Bi2; B)Bi; T1)PP;  nm)E.

15. B nponecce KpoBeTBOpPeHHUsI NIPUHUMAaET YYacTHe BUTAMMH:

a)Bi;  0)B;  B)Be; 1)Bo;  m)Bn

Pa3nen 8. O0MmeH yriieBoaoB.

Bapwuanr 1.

1. Monocaxapun:
a) MaJIbTO34; 0) ppykTo3a; B) JIAKTO3a; T') caxapo3a; 1) TeTapuH.
2. Moaucaxapun:

a) TIIUIEPHH; 0) kpaxMai; B) TJIIOKO3a; T) pubo3a; 1) caxaposa.
3. MoHoOMep IIHKOIeHa:

a) pubo3a; 0) III0K03a; B) caxaposa; r) ppyKTO3a; 1) TAJTIaKTO3a.
4. IIpoayKkTOM ruipoJin3a KpaxmaJa siBJisieTcs:

a) TJII0K03a; 0) pubo3a;  B) caxaposa, r) ppykTO3a; 1) aMHJI03a.
5. Haiiaure coOTBeTCTBHE:

ducaxapun MoHomepbl

1. caxapoza a) IJII0K03a;

2. MabTO3a 0) ppykTo3a;

3. nakro3a B) raJIaKTO3a;

r) pubo3sa.
6. I'imoxo3a — 310!
a) MOHOocaxapuma;, 0) omuMrocaxapuj; B) AWCAaxapuj; T) MOJHCaxapui;, 1)
TITFOKOTIPOTEHI.
7. ®pykKTO3a — ITO:
a) MOHOcaxapuj; ©0) Aucaxapu;  B) OJIMTOCaxXapwj;  T) MOJUCaXapum, 1)
[ITIOKOMPOTEH 1.
8. B cocTaB caxapo3bl BXOAAT:
a) IB€ MOJIEKYJIbI TJTFOKO3BI; 0) 1Be MOJIEKYIbI (DPYKTO3HI; B) TUIIOKO3a U (PpyKTO3a;
T') rajakTo3a U riroKo3a; 1) TaJlakTo3a U QPyKTO3a.
9. ®yHKUMOHAJbHbIE IPYNIbI [VIIOKO3bI:
a) ajbpACTUAHAS U THAPOKCUIIbHAS, 0) kapOOKCUIIbHAS ¥ AMUHHAS;
B) KapOOKCHUJIbHAS U aJIbJCTH IHAS, ') KapOOKCHJIbHASI U TUIPOKCHIIbHAS;
1) anbACTUIHAS U KETOHHAS.
10. KoHeYHBIM NPOAYKTOM aAHAIPOOHOI0 PACHA/AA IVIIOKO3bI SABJISETCSH:

a) LaBEJIEBO-YKCYCHOM KUCIIOTHI; 0) TMPOBUHOTPATHON KUCIIOTHI; B) MOJIOUYHOM
KHCIIOTBHI;
I') 0—KETOTIyTapOBOI KUCIIOTHI; 1) ¢pochoeHonmupysar.

11. Yucio mosexkya AT®D odOpasyromuxcsi NpH rJIMKOJIM3€ B a3POOHBIX YCI0BHAX
COCTaBJIsIeT:

a)2; 0) 6; B) 12; r) 38.

12. Hopma KOHIEHTPALMH IIIOKO3bI B KPOBH COCTABJISICT:

a) 1-2 mmone/i;  0) 4-6 mmone/i;  B) 9-10 mmone/m; 1) 0,5-1 mmons/m; 5) 10-12
MMOJTB/II.

13. IlpucyTcTBHE IVIIOKO3bI B MOYe HA3bIBACTCS:
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a) reMarypusi; 0) rIIOKO3ypHs; B) KETOHYPHSI; ') MPOTEUHYPUS, )
TUTEPTIINKEMHUS.

14. I';1oko3a pe3epBUpYyeTCH B e4eHU B (popMme:

a) Kpaxmala; 0) caxapo3ssl, B) JIAKTO3bI; T') LEJUTIOI03bI; 1) TIIUKOTeHa.

15. Pacnag riiMKoreHa B MbIIINAX U IeYCHU HAYUHACTCS ¢ PeaKIUM:

a) TUAPOIIN3A; 0) okucieHus;  B) THONM3a;  T) hocdoponusa.

16. IIpu aspoOoHOM pacnajge riKko3bl aneTwi-KoA odpasyercs u3:

a) hocormUIepuHOBOTO aTbJICTH/IA; 0) MMPOBUHOTPATHON KUCIIOTBI;  B) MOJIOYHOH
KHUCIIOTBI;

I') LIABEJIEBOYKCYCHOM KUCTIOTHI; 1) pochoenonmupysara.

17. MosiouHasi KHCJIOTA SABJSETCS KOHEYHbIM MPOAYKTOM aHAIPOOHOTONpeBPaLlleHUSI:
a) aJIcHUHA; 0) aMUHOKUCIIOT; B) TJIIOKO3bI; ') HYKJIEOTUIOB.

Pa3nesa 9. O0MeH 0e1KOB M HYKJIEHHOBBIX KHCJIOT.

Bapwuanr 1.
1. HaiiguTe cooTBETCTBHE:
1. mpocThie OenKu a) MPOTEHHBI,
2. CIIO)KHBIE OEIKHN 0) IpOTEUIbI;

B) TPUTIUIICPHUIBL;
I') HyKJIEOTUBI.
2. IIpu nenarypauuu y 0eJIKOB B EPBYIO 0O4Yepeab U3MEHSAETCH CTPYKTypa:
a) IepBUYHAS; 0) BTOpHYHAas; B) TPETUYHAS; I') YETBEPTUYHASL.
3. ITo kosM4yecTBY M XapakTepy QYHKIHOHAJIBHBIX FPYII AMUHOKHUCJIOTA AJTAHUH
SIBJISIETCH:
a) MOHOAMHUHOKapOOHOBOM KHCIIOTOM;
0) TMaMIHOKapOOHOBOM KUCIIOTOM;
B) MOHOAMHHOIUKAPOOHOBOM KHCIOTOM.
4. YKaxkuTe He3aMeHUMYI0 THAMHHOMOHOKAPOOHOBYIO KHUCJIOTY:
a) JIN3UH; 0) nmpoJnH; B) BaJIUH; T) JEHIINH; 1) TPEOHUH.
5. BHYTPHKJ/IETOYHBIH NPOTEO0JIN3 IPOTEKAET B:
a) JIN30COMax; 0) pubocomax; B) MUTOXOHJIPHUSX;  T) sIpE; 1) IIUTOTIIa3MeE.
6. [IpeBpainenne NencUHOreHa B MENCHH MPOMCXOAUT MO JeliCTBHEM KHUCJIOTHI:
a) CepHOM; 0) COJISTHOM; B) YTOJIbHOM; r) hochopnoii.
7. ®opmy.ty H2 N—CH: — COOH HMeeT aMHHOKMCJIOTA:
a) alaHuH;,  0) IVINIWH; B) TJIyTaMUH; T') IUCTCHH; ) JIU3HUH.
8. Bropoii 3Tan cuHTe3a 0e/1Ka — PEKOTHUIHMS — OCYLIECTBJISIETCS € Y4aACTHEM:
a) JIHK; 6) uPHK; B) pPHK; r) TPHK.
9. OCHOBHBIM NpeBpalIeHHEM AMUHOKHCJIOT B OPraHu3Me SIBJISIETCS PeaKkius:
a) 1Ie3aMUHAPOBAHUS, 0) nekapOOKCUITUPOBAHHS;
B) U30MEpU3ALINH; ') TPAHCAMUHHUPOBAHUSI.
10. KoHeYyHBIM NPOAYKTOM pacnajga aMUHOKHUCJIOT SIBJISIETCS KUCJI0TA:
a) JINMOHHAs; 0) MoIIO4YHas; B) MOYEBHUHA; r') MOYEBas; 1) s0109YHasl.
11. B 0esqikax aMMHOKHMCJIOTHBIE OCTATKH CBS3aHbI MeKI1Y C000ii:
a) CTI0KHOI(DUPHBIMH CBSI3SIMU; 0) BOJIOPOTHBIMU CBSI3SIMU;
B) MENTUIHBIMU CBS35IMU; T') aHTUIPUJIHBIMH CBSI3SIMHU.
12. IIpoayKT peakuum 1eKapOOKCHIMPOBAHUSA AMHHOKHCJIOT:
a) MOJIOYHAsI KUCJIOTA; 0) aMMHaK; B) YTJIEKUCIIBIN Ta3; T') BOJIA; 1) KETOHOBBIC
Tena.
13. B o0pa3oBanuu qucyab(UIHON CBSA3H YYACTBYIOT aMUHOKHCJIOTHI:
a) aJlaHuH; 0) TIUIuH; B) TJIyTaMUH; ') HUCTEHH.
14. B kucJi0i cpeae MOJIeKYJIbI 0€JIKOB:
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a) UIMEIOT OTPUIIATEILHBIN 3apsi/; 0) UMEIOT TIOJIOKUTEIIBHBIN 3apsI; B)

AJIEKTPOHEUTPAJIbHBI.
15. Ilpu nenarypauuu 0eJJKOB He M3MEHSIETCSl CTPYKTypa:
a) epBUYHAS; 0) BTOpHYHAas; B) TPETUYHAsI; I') YeTBEPTUYHAS.

Paznen 10. O6meH xupos.

Bapuanr 1
1. HeliTpanbHbIE :KUPBI — ITO:
a) TPUTITUIEPHUIBL; 0) TUTIONTBI; B) dhochonmumuabl; T') CTEPOHIBI.
2. PacTBOpMMBIM MPOAYKTOM I'HAPOJIN3A KUPOB SIBJISIETCS:
a) CTeapUHOBAsI KUCJIOTA, 0) MaJTbMUTHHOBAS KUCJIOTA,
B) OJICMHOBAsI KUCJIOTA; T) TJIULEPUH.
3. B peakuuio ruipupoBaHus BCTYNAIOT:
a) 3TaHOJI; 0) TIMLEepHH; B) TBEPBIN XKUP; T) XKUAKUH KUP.
4. B nepeBapyBaHuM M BCACHIBAHNH KHUPOB MPUHUMAIOT y4yacTHe:
a) KETOKUCIIOTHI; 0) KUPHBIE KUCIIOTBL; B) JKEJIUYHBIE KUCIIOTHI; I') aMUHOKHUCIIOTHI.
5. p-oxucaeHue KUPHBIX KUCJIOT MPOTEKAET B:
a) JIN30COMAX; 0) MUTOXOHIPUSIX; B) pubocomax; T') LUTOIJIA3Me.

6. I'mukogocdoannuabl ABIASIOTCH 003aTeJIbHOH COCTABHON YaCThIO:

a) MyJIbTUIH3UMHBIX KOMITJICKCOB;

0) cMHTETa3 BBICIINX KXUPHBIX KUCIIOT;

B) pubocowm;

r) OMOJIOTHYECKUX MEMOPaH.

7. MoOnIM3a1HI0 ’KUPA U3 JKUPOBBIX €10 (JINIO0JIN3) YCHINBAIOT:

a) aJipeHasnH; 0) CepOTOHMH; B) TUPOKCHH; ') THPOTPOIIHH; 1) TAMO3HH.
8. [IpoaykTamMu ruApo/In3a cTeapuHa siBJISIOTCS:

a) MIMILEPUH U CTeapUHOBasi KUCIIOTA;

0) STUJICHTJIMKOJIb U BOJIA;

B) CT€apUH U YIJIEKUCIIBIN Ta3;

T') YIJIEKUCHBIN ra3 U BOJA;

1) OJICMHOBAs KUCJIOTa U TIIUIIEPUH.

9. IIpouecc cMHTE3a BHICIINX KUPHBIX KHUCJIOT JIOKATU30BAH:

a) BO BHEIIHEH MEeMOpaHe MUTOXOHIPUH;

0) BO BHyTpeHHEW MeMOpaHe MUTOXOHIPHIA;

B) B MeMOpaHaX SHJI0TIa3MaTHYECKOTO PETUKYITYMa;

T') B KJIIETOYHOI MeMOpaHe.

10. ITpoMeKyTOYHBIMH MPOAYKTAMM OKHUCJIEHUS JKUPHBIX KUCJIOT SAIBJISIIOTCS
a) ruiepuH;  0) KETOHOBBIC TeNa;  B) MUPYBAT; T) YIVIEKUCHBIN ra3; 1)
dbochoarnoKkcuaneToH.

11. 7Kupsl nepeBapuBaloTcs nNoj AeiicreueM gepmeHTa:

a) aMHIIa3hl, 0) TpuIICHHA; B) JIMTIA3bI; T) MEeTTH/Ia3hI, 1) MQJIbTA3bI.
12. Opran 4eji0BeKa, y4aCTBYIOIIMIi B IepeBAPUBAHUH KUPOB:

a) OpoHXHaJIbHOE JIepeBO;  0) HAANIOYEYHUKH,  B) IEUCHb, T) IMOYKH; 1) BHIIOYKOBAs
xKernesa.

13. BuraMHUHEI BXOAT B COCTAB:

a) TOPMOHOB; 0) Ko(hepMEeHTOB; B) KETOHOBBIX. TEJN; T') IOJUCaXapUJIOB.
14. IlpoaykTaMu ruipoJin3a TpUCTeapUHA SIBJISIIOTCS:

a) STUJICHTJIMKOJIb U BOJIA;

0) yIJIeKUCIIBIN Ta3 U BOJIA;

B) TJIMIIEPUH U CT€APUHOBAS KHUCIIOTA;



T') CTEPHH M yTJICKUCIIBIN ra3.

15. DMyJabrupoBanme ;KMpPOB B NUIEBAPUTEIbHOM TPAKTe NPOUCXOIUT MPH AeiiCTBUU
coJIeii:

a) COJISTHOW KUCIOTBI;  0) KEIYHBIX KUCIOT;  B) (ocHOpHOM KUCIAOTH;  T) aMUHOKHCIIOT.

Kputepuu olleHKH T€CTOB B PAMKAX NPAKTHYECKHUX 3aHATHM:

- OIIEHKAa «OTJIMYHO» BBICTABISETCS OOydaromemycs, eciu Obuto gano O6onee 80%
MPaBUJILHBIX OTBETOB;

- OIICHKA «XOpOIIO» - ecH ObLI0 AaHO 66-80% MpaBMIIBHBIX OTBETOB;

- OIICHKA «YJIOBJIETBOPHUTEIBLHO» - €CIu ObLI0 JaHo 50-65% mpaBUIBHBIX OTBETOB;

- OIIEHKAa «HEYJOBIIETBOPUTEIHHO» - eciu Obuio gaHo MeHee 50% mpaBUIBHBIX
OTBETOB.

1.3. Jlabopamopuwvie pabomul.

Pa3nea 1. Kiaccndukanusi, HOMEHKJIATYypa OpraHu4eckKux Bemecrs. CBoiicTBa
OPraHMYeCKUX COeAMHEHMH ¢ Pa3IMYHBIMU (PYHKIMOHAIBHBIMH I'PYNIIAMH

5 Jlaboparopuas pabota
CBOUMCTBA OPTAHUYECKUX COEIUMHEHNU C PA3JIMYHBIMU
OYHKIMOHAJIBHBIMU I'PYTIITIAMU

Hear padorpl: M3yunTh  KayeCTBEHHBIE  PEAKIHUM  COCAUHEHUH C  Pa3IMYHBIMHU
(GYHKIIMOHATBHBIMU TPYTITIAMH.

OITBIT Nel OBPA3OBAHUE AJIKOT'OJIATOB MHOI'OATOMHBIX CITMPTOB.

Xon pabotsl: Haneiite B mpoOupKy 2 MJI pacTBOpa TIUIEpUHA (TPEXaTOMHBIN CIHUPT), 100aBbTE
1 mn 5% pacTBOpa ruAPOKCHIAa HATPUS U TpUiIelTe 1o KamisaM 2% pacTtBop cyibdara meau. B
XO0Jle peakIUy BHayalle oOpaszyeTcsi HEpacTBOPUMBINM OCAIOK THUAPOKCHAA MEIU, KOTOPBI
OBICTPO BCTYMaeT B PEAKIMI0 C MHOIOATOMHBIM CIHPTOM € 0Opa3oBaHUEM XOPOIIO
PacTBOPUMOTO aJTKOTOJISITA MEAH SIPKO CUHETO 1IBETA.

OIIBIT Ne2 OKMCJIEHUE AJIBAETUJA CJIABBIM OKUCJIUTEJIEM .

Xon pabotsl: HanelTe B mpoOupky 1 mia 5% pactBopa ¢opmanbaeruaa, npudassre 1 M 5%
pacTBopa THAPOKCHAA HATPUS M MO KamisMm jpoOamisiite 2% pacTBop cynbdara meau 10
0o0pa30BaHUsl HE HCYE3AIOUIeH TNpPU BCTPSIXUBAHUM ToyOOBATOM MYTH THIPOKCHAA MEIH.
HarpeiiTe cmech 10 KWUIEHHS Ha BOASHOW OaHE W MPOJOIDKAWTE HArpeBaTh A0 MOSIBICHUS
OpaHXXEeBOW OKpacKd peakUHOHHOW CMECH BCIEACTBHE BOCCTAHOBJICHHS JIBYXBAJIEHTHBIX
rojyObIX HOHOB ME/IM B OPAHKEBbIE OJTHOBAJICHTHBIE OKUCISAIOIUMCS (POpMabIETHIOM.

OIIBIT Ne3 OKMCIIEHUE OKCUKUCJIOTHI.

Xoa paboTsl: HaneiTe B mpooupky 1 mu 1% pacTBopa MapraHieBOKHCIOro Kajius, 100aBbTe 5-6
karenb 10% pacTBopa MOJIOUYHOM KHCIIOTHI, BCTPSIXHUTE colepkuMoe mpobupku. Habmronaiite
o0eclBEUMBaHUE PACTBOpa BCIIEJCTBHE BOCCTAHOBJICHUS CEMHUBAJICHTHBIX MOHOB MapraHiia B
NBYXBaJIeHTHbIE. [loBTOpHUTE ONBIT, 3aMEHHMB MOJIOYHYIO KHCIOTY YKCycHOH. OOBsCHHUTE,
NoYeMy YKCyCHasl KHCJIOTa He BBI3bIBaeT 00ECIIBEUNBAaHUE PACTBOPA.

OIIBIT Ne4 OBPA3OBAHUE COJIN AMUIIA.
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Xoa pabotsl: HaselTe B mpoOupKy 1 mi 5% pacTBopa MOYEBUHBI, | MIJI HACBHIIIEHHOTO PacTBOpa
[IaBEJIEBOM KHUCIOTHl M TINATENBHO TMepeMeIaiTe coaepxkumoe mpobupku. HaGmromaiite
BBINA/ICHUE 0CAJKa I11aBEJIEBOKUCION MOUYEBHHBI.
OIIBIT Ne5 I'MAPOJI3 AMUIA
Xon paboTel: HaieWTe B MpoOUpPKYy 1 MII pacTBOpa MOYEBHHBI, MPHOAaBbTE 2 MJI HACBHIIIIEHHOTO
pactBopa ruzpokcuaa 6apus. OTBepcTre MPOOUPKH HAKPOUTE CMOUYEHHON BOJAOW MHIMKATOPHOM
Oymaroit. ComepXuMOH TpPOOMPKH HArperTe A0 KHUIEHUs Ha BojasHoW OaHe. HaOmromaiite
MOCUHEHHWE WHAMKATOPHOW OyMaru M BBINQJCHHE oOcaJka yriaekuciaoro Oapus. OObscHUTE
MPOUCXOASIINE U3MEHEHHS.
[NPUMEYAHMUE : no pe3ynapTaTam INPOBEIEHHBIX ONBITOB HAIMIINTE YpaBHEHUS CIEAYIOLINX
pEaKLHii:

1. OOpa3oBaHus aTKOToJIsATa TPEXATOMHOI'O CIIUPTA IIIUIEPUHA.

2. Oxwucnenue popmManbaeruja ruipoOKCUIOM MeJH.

3. OxucieHus MOJIOYHOM KUCIOTHI aTOMapHBIM KHCJIOPOAOM.

4. OOpa3zoBaHusl IABEICBOKUCION MOYEBHUHBI (YYUTHIBAs, YTO C IIABEJICBOW KHCIIOTOM

pearupyer oJiHa aMUHHasl TPyIila MOYEBUHBI).
5. T'unponun3a MOYEBUHBI.

Pa3nen 2. OcHOBHBIE KJIacChl OPraHMYeCKMX COeJIMHEHHMH, UX CTPOeHHe M CBOMCTBA.
OcHOBHBIC HYyTPHEHTHI.

JIaboparopHast pabota
CBOUMCTBA YIJIEBOJAOB

Heab padoThI: H3yYNTh KAUECTBEHHBIE PEAKIIMHU HA YIJIEBOJIBI.
[Tpu runponuse noiarcaxapuaoB (Kpaxmai, KJeTyaTka) B pacTBOpe 00pa3yroTcs IpOayKTh
HEMOJIHOTO TUAPOIIN3a (AEKCTPUHA, MaJIbT03a), KOTOPBIE C HOJIOM JTAIOT Pa3IMyHOE
oKparmBanue (0T (hruoIeTOBOro 10 kenToro). [lpu moaHOM ruaponuse yrieBoJoB B pacTBOpE
00Hapy K UBAETCs TOJIBKO IIIOKO03a.
[Ipu runponuse aucaxapuaoB 00pa3yrOTCs MOJIEKYJIbl MOHOCaxapuaoB. [Ipu ruapomnmse
caxapo3bl 00pa3yroTCs IJ1I0K03a U (PYKTO3a, MAIbTO3a - IBE MOJIEKYJIbI TJIFOKO3bI, JIAKTO3BI —
[JII0K03a U rajaKTo3a.

1. Peakuus Ha kpaxmai.

XoJ paboTh:

Haubonee cnenudurynas peakuys Ha KpaxMai — HOSBIEHHE CHHETO OKpaIIUBaHUSI IPU

nobasiieHnH Hoa.

B npo6upky BHOCAT 1 M1 HicciieIyeMoro pacTBopa Kpaxmaia u J00aBIISIOT 2 Karuiu

pactBopa JIroroms, cogep:xamero ox. Ilpu Hanmuuny Kkpaxmana pacTBOp OKpAaIIUBACTCA B

CUHUH IIBET.

Hanumure cxemy (pepMeHTaTUBHOTO THAPOIN3a Kpaxmaia ¢ yKazaHHeM (PepPMEHTOB CIIIOHBI,

KHILIEYHOTO COKAa U MOJKETYI0YHOU JKETIE3bI.

2. KauectBeHHas peakius Ha T0K03y (peakuus denunra).

Xom paboThI:

B npoOupky BHOCAT 2 MJI THAPOIM3ATA Kpaxmaia 1 100aBistor 1 mi peaktuBa DenuHra.

[Tpo6upKy MOMEAOT B KUTIAIILYIO BOJASHYIO OaHIO HAa | MUHYTY.

Brinagaer ocaiok 3akucH MeU KPacHOTO IIBETA.

3anuIInTe YpaBHEHUs NPOTEKAOIUX peakuuil. Craenailte BBIBOALI O HAJIUYUU

KOHKPETHBIX (DYHKIIMOHAIBHBIX TPYII B COCTABE YIJICBOIOB
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JIaboparopHast pabota
CBOUWCTBA JIMITNIOB

Heap padorei: M3yunTs pacTBOPUMOCTD U CBOWCTBA KHUPOB.

OnbiT Nel PactBopeHue xKupos.

Xoa onbiTa: B 1Be mpoOupKH BHOCAT MO 1 MJI pacTHTENBHOIO Maciia M J00aBISAIOT B
nepByo mpobupky 3-5 Kamenb STHIOBOTO CHUPTa, BO BTOPYK - 3-5 Kamenb pacTBOpa
xsopodopma. [Ipobupky BCTpSIXUBAIOT U HAOIIOJAIOT PACTBOPEHUE JKUPA BO BTOPOI MpoOUpKe.
OOBsACHUTB, IOYEMY B N1EPBOI MPOOUPKE HE MPOU3OIIIIO PACTBOPEHHE KUPA.

OmnpiT Ne2 DOMyIbrupoBaHUE )KUPOB.

Kupel ¢ Bomod 00pa3yrOT HECTOWKYIO SMYJIBbCHIO, KOTOpas MpPHU CTOSHHUH OBICTPO
paccnauBaercsi. PaccioeHne He NpPOM30MAET, €CAM K SMYJIbCHH J00aBHTH 3SMYJIBIaTOPHI,
KOTOpBIE CHI)KAIOT IOBEPXHOCTHOEC HATSHKCHME W TEM CaMbIM IIPEMATCTBYIOT CIUSHUIO
pa3apoOICHHBIX YacTHUI] XKHpa. OMYJbraTopaMH SBISIOTCS OCJKH, MbUIA, COJIH YTOJIbHOM
KHCJIOTBI, pacTBOPbI wiesoueil. B KemyouyHO-KUIIEYHOM TpakTe 3Ty (DYHKIHMIO BBIIOJIHSIOT
JKEITYHBIC KHCIIOTHI, UX COJM 1 OMKapOOHATHI.

Xonx onmbiTa: B mate mpobupok mocienoBaTeabHO BHOCAT 1O 0.5 MJI pacTUTEIHLHOTO
Macna, 100aBisoT Mo | MIJI TUCTHIUIMPOBAHHOW BOJBI M 1O JIECATH Kareidb COOTBETCTBEHHO B
KaX1ylo MpoOMpKy, HauumHas C NEpBOM - pacTBopa Oenka, pacTBOpa T'MIPOKCHAA HATpHS,
pacTBopa KapOoHaTa HaTpus, *Xemuu U BoAbl. [IpoOMpKM BCTPSXMBAIOT W HAOMIONAIOT
0o0pa3oBaHUE CTOMKHMX AMYJbCUN BO BCEX MPOOMpKAxX, € MPOUCXOAUT PACCIOCHUE Ha BOLY U
HKUD.

OmbiT Ne3  AxkposienHoBast mpooa.

C nomomrpio 3TOW peakuuu OOHApYKMBAIOT TIIMLEPUH B HeHTpanbHOM xupe. Ilpu
HarpeBaHuM TINIMLEPUH TEPSET MOJCKYJy BOABI M IPEBPAIIACTCA B HEMPEACIbHBIM AIBIETH]L C
PE3KUM, CIEHU(PHUUECKUM 3alaxoM - akposienH. JIumuasl, He MMEIIIUMe B CBOEM COCTaBe
[JIMLEPUH, HE AI0T aKpPOJIEUHOBOM MPOOBI.

Xoxa onbiTa: B cyxyro npoOupky BHOCAT 0.5 M pacTUTENHHOrO Macia M HAa KOHYMKE
IINaTeNss HEeCKOJIBKO KPHCTAIOB Tuipocyinbdara kanus. HarpeBaroT no mosiBieHHs OembIX
[IapoB aKpOJICHHA.

3anumure HaOIIOIEHHS U BBIBOABI HA OCHOBAHUHU KaXKJIOTO OIIBITA.

JlaGopatopHnast pabora
[IBETHBIE PEAKIINU BEJIKOB

Leapb padoThi: U3yUUTh KAYECTBEHHBIE PEAKIIH Ha OEIKHU.

OmnsiT 1. BuyperoBas peakuus.

[IpuHIMI MeTO1A:

[Ipu noGaBneHUM K pacTBOpy OEIKa MIETOYHOTO PACTBOPA CEPHOKUCITION MeaH 00paszyeTcs
¢dburoneToBOE OKpaIMBaHue. ITON peakiueld OTKPHIBAIOT HAJTUYHE B OCIIKE MENTHIHON CBSI3H.
Peaxuus nonoxxurenbHa Ipy HAIMYMK HE MEHEE ABYX MENTUIHBIX CBSI3€H B MOJIEKYJIE, T.€. C €€
MOMOIIBIO0 MOKHO ONPENICIUTh HAJTMYUeE B pacTBOpe Oelika, TPUIETITHIA UITU TOJIUIEeNTH A,
Xo/1 paboThl:

B oxny npo6upky BHOcAT 10 kamens pactBopa Ne 1, B Apyryro Takoe k€ KOJIMYECTBO pacTBopa
Ne 2, B kaxayro u3 HUX nobapmsitor mo 5 xanenb 10% eqkoro Hatpa u no 2 karwu 1% pactBopa
cepHokucioi mean. CoaepKumMoe MpoOUPOK MEPEMELINBAIOT, IPU HAJTUYUU B PACTBOPE OEIIKOB,
MOJIUTIENTUIOB WJIM TPUIICTITHIOB HA0II01aeTCsi GUOJIETOBOE OKpAIlTBAHUE.

OnbIT 2. Peakuust @011 HAa aMUHOKHCJIOTHI, coJep:kaniue cepy (UMCTHH, IUCTEHH).
[IpuHIIMI MeTO1A:
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[Tpu kunsiueHnun O6enka ¢ eIKMM HaTPOM OT LIMCTEHHA JIETKO OTIIEIIISETCS cepa B BUJIE
CEpHUCTOT0 HATPHUsL, KOTOPHIH C YKCYCHOKHUCIIBIM CBUHIIOM 00pa3yeT CEpHUCTHIN CBHHEL
YEpHOTO 1IBETa, OH HEPACTBOPUM B BOJIE U BBINIAJACT B OCaI0K TEMHOTO 11BeTa. IHTeHCUBHOCTH
OKpAaCKH 3aBUCHUT OT KOJIMYECTBA CEPHI (COoepKaHNe IMCTHHA WM [IUCTEHMHA B PaCTBOPE WIH
HCCIIeTyeMOM OelIKe).

Xo/1 paboThl:

B Bune npobupku 6epyt no 10 xanenb 5% pacTBopa yKCyCHOKHUCIIOTO CBUHIA. B Kaxayio u3
HUX 100aBmstoT 10% pactBop enkoro Harpa. OT nepBbIX NOPIHMI 00pa3yeTcst 0caloK, HIe0Yb
MIPOJIOJDKAIOT T00ABJIATH J0 €ro MOJHOTO pacTBopeHus. B oqny npobupky BHOcAT 10 kanens
pactBopa 1, a BO BTOpYIO — pacTBOpa 2, MOMELIAOT B KUITALIYIO BOJISIHYIO OaHIO Ha 2-3 MUH.
[Tpu Hammuuu cepbl (LMCTUHA WK IIUCTEUHA) MOSABISETCS 0CaZ0K B 3aBUCUMOCTH OT €€
KOJINYECTBA YUEPHOTO UM Oyporo IBeTa

OmnbiT 3. KcanTonporenHoBasi peakuusi.

[TpyHuMn MeToa:

BonbmmHCTBO OEJIKOB IPU HArpeBaHUM ¢ KOHIIEHTPUPOBAHHON a30THOW KHCIIOTOM JIaeT KeNToe
okpamuBanue. Peakuus o0ycioBieHa HUTPOBaHUEM OEH30IbHOTO KOJIbI[a AMUHOKUCIIOT €
00pa3oBaHUEM HUTPOCOEAUHEHHH XKenToro 1BeTa. KcaHTonpoTenHoBast peakius OTKPHIBAET
HaJu4ue B O€NKe MUKIMYECKUX aMHHOKHUCIIOT (Hampumep, peHmIannHa), CoaepKaIimx
OEH30JIbHOE KOJIBIIO.

XoJ onblTa:

B onny npobupky BHocsT 10 Kanens pacTBopa 1, B Apyryro pacTBopa 2, B KaXIyI0 J00aBISIOT
10 5 Karenb KOHLEHTPUPOBAHHOW a30THOM KMCIIOTHI ¥ MOMELIAIOT B KUITALIYIO BOJISHYIO OaHIO
Ha | MmunyTy. [Ipy HAIMYMKM IUKINYECKUX aMUHOKHUCIIOT TOSIBIIETCS XKEJITOE OKpAIlBAHHUE.

OnbiT 4. HUHrnapuHoBas peakuus.

[TpuHnmn Meroza:

Bbenku, monmunenTHabI 1al0T ¢ HUHTUIPUHOM CHHEE, a CBOOOIHBIE aMUHOKHUCIIOTHI (PHOIETOBOE
OKpalmBaHue. JTa peakuus XxapakTepHa Jiisl aMUHOKUCIOT. [Ipy HarpeBaHUU IPOUCXOAUT
pacraj aMUHOKUCIIOT Ha YIJIEKUCHBINA ra3 1 aMMHAaK, COOTBETCTBYIOIINIM aMUHOKHUCIIOTE
aNbJIeTU/l 1 BOCCTAHOBJICHHBIN HUHTUAPUH, KOTOPBIN 3aT€M KOHIEHCUPYETCS CO CBOEH
OKHUCJICHHOH )opMOii 1 aMMHaKOM ¢ 00pa30BaHMEM OKPAIICHHOTO IPOAYKTA.

Xon onblTa:

Bepyt nBe mpoOupkwu, B OIHY U3 KOTOPBIX BHOCAT 5 Karelb UCCIIEAYyEeMOTo pacTBopa 1, B Ipyryio
— pacTBopa 2, B K&Ky MpoOUpKy 100aBistoT 1o 5 kamnensb 0,5% pacTBopa HUHTUAPUHA U
MOMEIIAIOT B KUTIAIIYIO BOJSHYIO OaHIO Ha OJIHY MUHYTY, 332 9TO BpeMs WK 4yepe3 2-3 MUH
pa3BHUBaeTCs CUHEE WM CUHE-(PHOJIETOBOE OKpallIBaHHE.

Pa3znen 3. Beeaenune B XUMHIO OMOT€HHEIX DJIEMEHTOB.
Makpo-, MUKPO- 1 yJIbTPAMHKPO3JIEMEHTHI B OPraHu3Me YeJIOBEKA.

JlabopaTopnas pabora. KauecTBeHHbIe peaKIIi¥ KATHOHOB OMOTCHHBIX S -3JIEMEHTOB
3amura oT4eTa 1o jgabopaTopHoit padoTe.

JlabopaTopHasi paGoTa. AHAJHM3 CMeCH KATHOHOB OMOTCHHBIX S -3JIEMEHTOB.

3amura oT4eTa 1o jgabopaTopHoit padoTe.

JlabopaTopnas paGora. KauecTBeHHbIe peaKIIlU¥ KATHOHOB OMOI'€HHBIX P-3J1€MEHTOB.
3amura oT4eTa 1o jgabopaTopHoit padoTe.

JlabopaTopHasi pa0oTa. AHAJIU3 CMeCH KATHOHOB OMOTe€HHBIX P-3JIEMEHTOB.

3amura oT4eTa 1o jgabopaTopHoit padoTe.

JlabopaTopnas padora. KauecTBeHHbIe peaKIIi¥ KATHOHOB OMOTeHHBIX d-3J1eMEHTOB.
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3amura oT4eTa 1o jgabopaTopHoil paboTe
JlabopaTopHasi pad0oTa. AHAJIU3 CMeCH KATHOHOB OHOTeHHBIX d - 3JIeMEHTOB.
3amura oT4era 1o jgabopaTopHoil paboTe

D®OPMA OTYETA IO JJABOPATOPHBIM PABOTAM PA3JIEJIA 2:

Pearent | YpaBHenue | YcaoBus | Dpdexrt CpoiictBa | Memaromue | [Ipumeua

peakuuu NpoBe/ieH | peakuud | MPOAYKTO | HOHBI HUA
o0HapyxeH | Ufl B
Hsl HOHA peakuuu peakuuu
1 2 3 4 5 6 7
OOHapy:XKuBaeMblil HOH ..... (MJIHM TPYNIa HOHOB)

Pazgen 5. @epMeHTATHBHBIH KATAJIH3

JIaboparopHast pabota
OBILINE CBOMCTBA ®EPMEHTOB

Llesb: U3y4nTh BOMPOCH OpraHu3auy (PepMEeHTOB, MEXaHU3M UX JieiicTBUs, BiusHue pH
U TeMIIepaTyphl Cpeibl Ha aKTUBHOCTh (PEPMEHTOB; U3YUUTh METO/IbI ONPEECIICHNS aKTUBHOCTH
(bepMeHTOB, BIUSHIE aKTUBATOPOB U MHTHOUTOPOB Ha UX aKTUBHOCTH, ONPEICTUTh
SKCHEPUMEHTAIIBHO aKTUBHOCTbD (.-AMHJIA3bI CITFOHBI.

1. 'maponu3s kpaxmasa o-aMUIa301 CIIOHBI

Pot ononackusarot 2-3 paza BoAOM Mg yJaneHust ocTaTkoB muiu. OtMepsror S0 mi
JUCTWIIMPOBAHHOM BOJBI M OIIOJIACKUBAIOT €10 POT B TEYEHHE 3-5 MUH B HECKOJIBKO IIPUEMOB.
[Tomy4yeHHYO KUAKOCTH COOMPAIOT B XUMUYECKUMA CTaKaH.

I'oToBaT 2 BonsiHble 6anu ¢ Temneparypoit 37-40 u 100 °C. B npoOupku HaTuBarOT
pacTBOPHI B COOTBETCTBUH ¢ Tabymiei. [loMemaroT npoHyMepoBaHHbIe TpoOupku B 6anu. 1o
xoxy skcniepumenta (10—15 MuH) mpoBoasaT mpoOsI ¢ pacTBopoM JIroross, Asist 4ero uepes
KaKJIble 2 MUHYThI HAHOCAT Ha CTEKJIIHHYIO IUIACTUHKY CTEKJISTHHOM MAJIOYKOM KaIljIr0 pacTBOpa
JIroroisi, a 3aTe€M YUCTOH MaJOYKON - KAIUTIO pacTBOpa U3 mpooupku. OTMEUaroT OKpaluBaHue,
BO3HMKIIEE IIPU CMEIINBAHUY ABYX Karelb. Pe3ybTaTsl ONbITa U 3aKJIFOYEHHS O IPOTEKAHUN
rUIpon3a (TIOJTHbIH, YACTUYHBIH, He MPOTEKAET) 3aHOCAT TaOJIUILy:

Cxema ruaposusa Kpaxmaia o-aMHUJIa30i CITIOHBI:

(C6H1005)n kpaxmait

!

(CsH1005)m aMuiogexCcTpuHbI

!
(C6H1005)k apuTpoeKcTpuHbI

|

(C6H100s5)] axpopekcTpHuHBI

l

(CsH1005)x ManpTOAEKCTPUHBI

l

C12H22011 manipTO3a

B BbIBOZIaX CpaBHUTE aKTUBHOCTh HEOPTAaHUYECKOTO KaTaau3aTopa U epMeHTa;
caenaiTe 3aKi0YeHue o BIUsSHUU pH 1 TeMneparypbl Ha aKTUBHOCTh aMHJIa3bl.

2. JleficTBHe aKTUBATOPOB M MHTUOUTOPOB Ha O-aMUJIa3y CIIFOHBI.
B nepByto npoOupky HanmuBatoT 1 mi 1% pacTBopa xjopuaa HaTpusi, BO BTOPYIO - 1 M
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1% pacTBOpa cynbdaTta Meu, B TPEThIo - 1 MJI IUCTHILTUPOBAaHHOM BObl. Bo Bce mpoOupku
no6asisitot 1o 2 mit 0,5% pacTBopa Kpaxmalia H 1o 2 Karuid pa3BeJIeHHOI Boioi citoHbI (1:5).
Cognepxumoe mpoOMPOK NEPEMELTNBAIOT BCTPSIXMBAHUEM, ITOMENIAIOT B BOJISIHOM TEpMOCTAT C
temmneparypoit 37 °C. Uepes untepBaisl B 1| MUHYTY U3 IPOOUPOK OTOMPAIOT MPOOBI B YUCTHIE
npobupku (0,3-0,5 M) ¥ MPOBOAST C HUMH PEaKIIHIo ¢ pacTBopoM Jlroromsi. Pe3ynbrare! (iBET
pacTBOpa) 3aMMChIBAIOT B TaOIHILy. [ MIpOIN3 MPOBOAAT B Te€UEHHE S MUHYT. [lenatoT BEIBOJ O
JeHCTBUH (aKTUBATOP, MHTUOUTOP) UCCIIEOBAaHHBIX J0OABOK.

NaCl CuSO4 H20

Pa3nen 8. O6MmeH yriieBoaoB.

Jlabopartopnas pabota
OBMEH VYTJIEBOJIOB

Heab: n3y4uTh rUAPOIIN3 CIOKHBIX YIVIEBOAOB U ONPEAECIUTh UX MOHOMEPHI C IIOMOILBIO
Ka4eCTBEHHBIX PEAKIUM.
OIIBIT Nel. I'maponus ClI0KHBIX YIIEBOI0OB

[Tpu ruaponuse nonucaxapuioB (Kpaxmall, TJUKOTEH, KJET4aTKa) B PAcTBOPE MOXKHO
O00HapPYKUTh MPOMEKYTOUHBIE TPOAYKTHI THAPOIN3a (JEKCTPUHBI, MAJIbTO3Y), KOTOpBIE C HOJJ0M
JAIOT pa3IMyHble OKpamuBaHus (0T (UOJIETOBOro N0 »kenToro). [Ipu moiaHOM ruaponuse 3Tux
TOMOTIOJIMCAaXapUI0B B PACTBOPE OOHAPYKUTCS TOIBKO TIIOKO3a.

Jucaxapunapl pu THAPOIM3E 00pa3yloT 2 MOJEKYJIbl MOHOcaxapunoB. [Ipu rumponuze
caxapo3bl 00pa3yeTcs III0Ko3a U GPyKT03a, MATbTO3BI-TIII0K034, JTAKTO3bI-TTII0K03a U TaJIakTo3a.
OnpIT NpoBOAUTCSA B 2 3Tama: TUAPOJIHU3 CIOXKHBIX YIJIEBOJOB U KAaUECTBEHHbIE PEaKIUU Ha
HIPOAYKTBI THIPOIU3A.

Jlo mpoBeneHUs TUApoNM3a MPOBOJAT KAueCTBEHHBIE pEaKIMU Ha Kpaxmal (pacTBOp
Kpaxmalia) ¥ Ha IJII0K03y U (ppyKTo3y (pacTBop caxaposbl). OnucaHue KaueCTBEHHBIX peakLuit
MPUBEICHO HUXKE.

[MPOBEAEHUE T'MAPOJIM3A: Bbepyr 2 npoOupku, B OAHY HaJIMBalOT 2 MJ pacTBOpa
Kpaxmaja, B JpYyryio 2 MJ pacTBopa caxapo3bl. B o0e nmpoOupku nobasmustor no 0,5 mu 20%
pacTBopa coysiHOW KHCHOTHL [lomemaroT B KHUIAIIYI0 BOASHYIO OaHIO Ha 5 MHHYT 7S
YCKOPEHHSI THAPOJM3a. BBIHUMAIOT, OXJaXJarT, IMOMEMas B COCYI C XOJIOJHOW BOJIOM.
Job6asmnstor 1 mu 20% pacTBopa €aKoro HaTpa JUIsl HEUTpaIu3aluy H30bITKA KHCIOTHL.
[TPOBEJIEHUE KAYECTBEHHbBIX PEAKI{M:

C pacTBOpamu 1ociie ruapoJu3a MpoBOAAT NOBTOpHO peakuun Pennnra, CenuBaHoBa U
npo0y ¢ HooM.

1. KauectBeHHas peakiusi Ha kKpaxmas. Haubonee crienuduueckas peakuus Ha Kpaxmani —
MOSIBJICHUE CUHETO OKpalIUBaHUs MpU J00aBIECHUH HoJa.

B mpoGupky OGepyr 1 Mi mcciaemyemMoro pactBopa M A00aBISIOT 2 Kaluld pacTBOpa,
coxepxariero noxa (pactsop Jlroroms). [1pu Hanuuum kpaxmasna pacTBOp OKPAIIMBAETCS B CHHUN
1BET.

2. KavyectBeHnHas peakuus Ha rioko3y (peakuust Oenunra).

B npoOupky Oepyr 1 mn ucciegyemoro pactBopa, nobammsaoor mo 0,5 mi pactBopa
®enmnara Nel u Ne2 u HarpeBaroT B KUIISIIEH BOJsIHON OaHe B TedeHUW | MuHyTHL. [Ipn Hanmaun
IJIIOKO3bI B paCTBOPE BBINAJAET OCAT0K 3aKUCH MEIU KPAaCHOIO I[BETA.

3. KauectBennas peakius Ha ppykTo3y (peakius CenuBaHOBa).

B npoGupky BHOcAT 1 M peakTuBa CenrBaHOBa (pacTBOP pe30pLUHA B COISIHOM KUCIIOTE),
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npuOaBiAIOT 3 Kallid UCCIIETyEeMOT0 pacTBOpa, MOMEIIAIOT Ha 3 MUHYTHI B KUIIAIILYIO BOJASIHYIO
Oanro. [Ipu HamMuMy GPpPyKTO3BI PACTBOP OKPAIIMBACTCS B BUIITHEBO-KPACHBI IIBET.

1o pe3ynpTaram ONBITOB HATUIIWTE YPAaBHEHHUS:

- TUPOJIU3a Kpaxmana

- TUAPOJIU3a Caxapo3sbl

- B3aUMOJEHCTBUS IIFOKO3bI C peakTuBOM DenmHra

- B3aUMOJIeHCTBUS PPYKTO3BI ¢ peakTuBoM CellMBaHOBA.

Pa3nesn 9. O6meH 0e1KOB M HYKJIEMHOBBIX KHCJIOT

JlaGopatopHnas pabora
OBMEH BEJIKOB

Iesb: U3y4nTh CBOMCTBA HEKOTOPBIX KOHEUHBIX NTPOJYKTOB OOMEHA OEJIKOB.
Omnpit Nel. I'maponus MOYEBUHBI.

Haneiite B mpoOupky 1 ma 20% pactBopa MOYEBUHBI, 100aBbTE 2 MJI HACBHIILIEHHOTO
pactBopa ruapokcuaa 6apust. OTBepcTre MPOOHPKHU 3aKpOTEe KPaCHON JTaKMYyCOBOM OyMakKKOH,
CMOYEHHOU BOJIOH.

Harpeiite comepxuMoe NmpoOMpKH A0 KUMEHUS Ha BoAsHON Oane. HaOmromaiite mocuneHue
JTAKMYCOBOM OyYMa)KKH M 00pa30BaHUE OCaJKa yTIECKHUCIIOTO Oapws.

Hanumure ypaBHeHHe NPOUCXOAAIIMX PeaAKIMiA:
Omnpit Ne2. [Tonyuenue coneil MOUEBHUHBI.

B npobupky naneiire 1 mi 20% pacTBopa MOUYEBHHBI U OCTOPOKHO JOOABbTE PaBHBIM
00beM KOHIICHTPHUPOBAHHOM a30THOM KHCIOTHL. Ha rpaHuie cioeB AByX JKUAKOCTEH cpasy
oOpasyeTcst 0enoe KOIbLIO KpUCTALIUMKOB. IIpym B30anThiBaHMM M OXJAXKICHHUU BbLAEISAETCA
OOMJIbHBINA KPUCTATUYECKUN 0CaI0K a30THOKUCIOW MOYEBHHBI.

Pe3yabTaT OnbITa M ypaBHEHHE PEAKIMH 3aANMIINTE:
Omnpit Ne3. KayecTBeHHasl peakiiusi Ha KpEaTUHUH.

B npobupky naneiite 1 man 10% pactBopa kpearununa, nodasbre 1 mi 30% pactBopa
THJIPOKCUA HATPHUS M 5 Kareidb HACHIIIEHHOIO pacTBOpa NMUKPUHOBOH KucioTel. HaOmronaiite
HOSIBJICHHE OPAaHKEBO-KPACHOTO OKPAIMBAHHUS.

Omnpit Ned4. CpoiicTBa coseil aMMOHMUS.

B npobupky nanelite 2 mi 20% pacTBopa XJIOPUCTOrO0 aMMOHUS, A00aBbTe 4 Karuiu
M3BECTKOBOI'O MOJIOKA (B3BECh TMAPOKCUIA Kb B BOJAE) U CIIETKA MOJOTPENTE HA BOASIHON
0aHe, yKpenHB y BEpXHEro Kpas NPOOMPKH CMOUYEHHYIO BOJIOM KPacHYIO JJAaKMYCOBYIO OyMaxKy.
UYepes HEKOTOPOE BpeMsi OHA CUHEET.
3anumure HaAOMIONEHUSST ONbITAa M yPaBHEHHE PEAKIMM MEXIy XJIOPUCTBIM aMMOHHEM U
TUAPOKCUAOM KaJIbIUS.

Paznen 10. O6meH xupos.

JlaGopatopHnast pabora
OBMEH JIMITN10B

Iesb: U3y4uTh CBOMCTBA MPOIYKTOB T'HIPOJIN3A KUPOB.
Omnpit Nel. I'maponus sxupa (peakiusi OMbUICHUS).

B mupokyto npobupky Haneinte 20 Kareiab MOJICOTHEYHOTO Maciaa M 2-3 MJI CIIUPTOBOTO
pactBopa rujapara okucu kanus. IIpoOupky momecTuTe B KHIALIYIO BOJIsSHYIO OaHio Ha 15-20
MUHYT, 0 00pa3oBaHUsl OJHOPOJHOTO pactBopa. Ilocrme okoHUaHMS peaklUH K TUIPOIU3aTy
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106aBbTE 5-6 MJI BOJEL.
Hanummure ypaBHeHHEe peaKIiy M'HIPOJIM3a NAJILMUTO0JI€0CTeapUHA.

OmnbiT Ne2. OOHapyKeHHe B THAPOTIU3ATE THIIEPHHA.

B npobupky Haneiite 2 mn ruaponusara, no0aBbTe paBHbIi 00beM 10% pactBopa
THJIPOKCUA HATpUS M HECKOJbKO Kamedb 5% pacTBOpa CEpHOKHCIOW MeEAW, BCTPSXHUTE.
Habmionalite mosiBIeHHE XapaKTepHOro [UIs TJMIlepaTa MeIu SPKO-CUHEro OKpalIuBaHUS
pacTBopa.

Hannmure ypaBHeHUe peakiiuu 00pa3oBaHus IJMIepaTa Meau.
OmnbiT Ne3. OOHapykeHuE B INIMLEPATE KUPHBIX KUCIOT.

B mpoOupky Hanmeiite 2 Ma rugponusara, npubaBbre 5-6 kamenb 5% pacTBopa
XJIOPUCTOTO KAJIbLUS M HAabIoAaliTe 00pa3oBaHUe 0CaKa KaJbIUEBOIO MbLIA.

Hanummure ypaBHeHUe peaKiiy 00pa30BaHus KAJbIUEBOI0 MbLIA.

KpuTepnn olleHKH JIAa00paTOPHLIX padoT:

- OIICHKA «3aYTEHO» BBICTABIIETCS OOyYalOmEMyCs, €ClIM CTYICHT OTBEYaeT Ha BOIPOCHI 1O
XOI[y HpaKTquCKOﬁ paGOTBI, HaxXoIUT JIOTUYCCKHUEC B3aUMOCBI3U MG)K,Z[y IIoKa3aTcJiIsiMu,
CaMOCTOSITEIIBHO JICJIa€T BHIBOJIBI, CIIOCOOCH BHECTH KOPPEKITHH.

- OIICHKA «HE 3aYTE€HOY - €CJIU MPOTOKOJI/TPpaUKU BHIIOTHEHBI HEAKKYPATHO WJIHM BBIMIOJIHEHBI HE
MOJTHOCTBIO, €CITH CTYICHT HE OPUEHTHPYETCS B (DU3UOJIOTMYECKUX TTOKA3aTENAX, JIeTacT
CyLIECTBEHHBIE OIIMOKU IPU OTBETE HA BOIPOCHI IO XOAY MPAKTUUECKOH paboThI.

2. PekoMeHJaMH 1O OIEHUBAHMIO Pe3yJbTATOB JOCTHKEHMSI
KOMIIeTeHIUH

3auem no buoxumuu uenogexka
Kpurepun orenku:

- OLIGHKA «3a4YTE€HO» BBICTABIISETCS OOydalOMIEMYCs, €CIM OH aKTUBHO Y4YacTBOBAJI B
coOeceJOBaHNM Ha JTA0OPATOPHBIX M MPAKTHYECKUX 3aHSATHSIX, BBIMOJHWI BCE JTA0OPATOPHBIC
paboTbl, 0OPMHIT U MPENCTABHI MPOTOKOJIBI Ja0OPATOPHOTO MPAKTHKYMa, a TAKXKe BBITTOIHUI
BECh 00BbEM CaAMOCTOSITEIbHON MHIUBUAYAIbHONW Pa0OTHI M YCHEIIHO 3aLIUTUI pedepart.

- OIICHKA «HE 3a4TEHO0» BBICTABISETCS 00yyarolemycs, eciu oH, npomyctus 6onee 50%
3aHATUHI, a TakKe HE Y4YacTBOBaJl B cOOeceOBaHMHM Ha JAOOPAaTOPHBIX M TMPAKTHUYECKUX
3aHATUSAX, HE OG(OpPMWI M HE MPEACTaBHI MPOTOKOJIBI JIAOOPAaTOPHOTO MpPAaKTHKyMa, HE
BBITIOJIHWJI HY>KHBIA 00BEM CaMOCTOSITEIbHONW MHAWBUIYAIbHON paboTHI, HE MPEICTaBHI U He
3amuTUI pedepar.

IK3amen no ouoxumuu YenoseKa.
Kputepun orenku:
- OILICHKA «OTJIUYHO» BBICTABJISICTCSA CTYI[CHTy, €CJIn CTy,Z[GHT 06J1a1[aeT I‘JIY6OKI/IMI/I nu HpO‘-IHBIMI/I
3HAHUSMH TPOTPAMMHOTO MaTepuaja; MpPH OTBETE IPOJEMOHCTPUPOBAJ HCUYEPIIHIBAOIINE,
MI0CJIEIOBATENIbHbIE U JIOTHYECKH CTPOMHBIC U3JIOKEHHUS; TPABUIBLHO C(HOPMYIHPOBAT MOHATHS U
3aKOHOMEPHOCTH TIO BOIIPOCY; HCIIOJIB30BAJl TPHUMEPHI M3 JOMOJHUTEIHHOW JUTEPATyphl U
MPAaKTUKH, CAEIAJ BEIBOJ 10 U3JIaraeMoOMYy MaTepHualy;
- OILIGHKAa «XOPOIIO» - €CII CTYACHT 00JaJaeT JOCTaTOYHO IMOJHBIM 3HAHWEM IMPOTPAMMHOTO
MaTepuaia; ero OTBET MPEACTaBIsET TPAMOTHOE M3JI0KEHUE YUeOHOro MaTepuana Mo CyliecTBY;
OTCYTCTBYET CYIIIECTBEHHbBIE HETOYHOCTH B (DOPMYJIUPOBAHUY TTOHATHN; IPABMIHHO TIPUMEHEHBI
TGOpeTI/I‘-IGCKI/IC ITOJIOXKCHUA, HO,Z[TBCp)KI[CHHBIG HpI/IMepaMI/I; CACJIaH BbIBO/,
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- OLIEHKA «YJIOBJIETBOPHUTENBHO» - €CIM CTYACHT MMeeT OOIlMe 3HAaHHE OCHOBHOI'O Marepuana
0e3 YCBOGHHMsS HEKOTOPBIX CYIIECTBEHHBIX IOJ0KEHUH; (HOPMYITUPYEeT OCHOBHBIC IOHSITHS
HEKOTOPOM HETOYHOCTBIO; 3aTPyIHSAETCS B IPUBEACHUU IIPUMEPOB, MOATBEPKIAIOIINX
TEOPETUYECKUE TI0JIOKECHUS;

- OILICHKa «HEYIOBJIETBOPUTEIBHO» - €CIM CTYJEHT HE 3HAeT 3HAYUTEIbHYIO 4YacTb
IPOTPaMMHOT0 MaTepHaja; JONMYCTHJI CYIIECTBEHHblE OMIMOKM B TPOLECCe H3JIO0XKECHHUS; HE
yMEET BBLIEIUTH [NIABHOE U CJIEJIaTh BBIBOJ; IPUBOAUT OLIMOOUYHBIE OIIPEACIICHHS.
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PE3YJIBTATBI OCBOEHHUA JAUCHUIIVIMHBI «BUOXUMMUSA YEJOBEKA» J1JIA HAINPABJIEHUSA HOAI'OTOBKH 49.03.01 —
POUBNYECKASA KYJIBbTYPA

dopMupyemble CooTHeceHHBbIE Tpynossbie pyHKIUM 3nanus/Ymenust /OnsiT HNuaukaTopsbl J0CTHAKECHUS
KOMIleTeHUuH | mpodeccuoHalbHbIE (TpynoBble 1eidcTBHS)
CTAHIAPTHI
(00001IEHHAs
byHkums)
YK-1 3nanus: 3naem:
XVWMHUYECKUN COCTaB KUBBIX | XUMUYECKUN COCTAB )KUBBIX
CHCTEM. Heopranuueckue U | cucrteM. Heopranunueckue u
OPraHUYCCKHUC BeIIcCTBa B | OpraHM4Y€CKHE BCIICCTBA B
Opranun3me HCJIOBCKA. | opraHu3Me 4eI0BCKa.

bronorudeckoe 3HaueHHE Makpo-, | BHONIOrMYECcKOe 3HaYEHHE MAKpO-,
MHUKPO- U yJIBTPAMHUKPODJICMEHTOB. | MUKpPO- U
Bausaue Pa3INMYHBIX XHMHUUYCCKUX YIBTPAaMHUKPOIIIEMEHTOB.

SJIEMEHTOB M BCHIECTB  HA | BiyusgHue pa3audyHbIX XUMHUUYECKHUX

KU3HEAEATEIbHOCTD YENOBEKA. | 57eMEHTOB U BEIIECTB Ha
buoxumuieckue HPOUECCHI, | sxp3HeneATENBHOCTD YETOBEKA.
JIexKamue B OCHOBC €TI0 | BHOXMMHUYECKHE TIPOLIECCHI,

KU3HENCSTETBHOCTH. OCOOCHHOCTH | joscarye B OCHOBE €TI0
MeTabonmM3mMa 4YeIoBeKa B HOPME,
IpU NATOJOTHH, TpU (U3NYECKON
Harpyske.

MeToapl  XMUMHUYECKOTO KOHTPOJIS
COCTOSIHHSI JIFOJICH, 3aHUMAIOIIMXCS
(hU3UYECKON KyJIbTYPOU U CITIOPTOM.
Texuomoruun CUCTeMaTHU3aIuu
MOJy4YeHHOU MH(pOpMAITHH.

Bunapt 1 popmbl paboThl ¢ HaAyIHOU
1 y4eOHOM JTUTEPATyPOH.

YMmenus:

KHU3HEICSATENbHOCTH.
OcobenHoctu MeTabonmm3ma
4yesioBeKa B HOpMe, Mpu
MaTOJIOTUH, IPH (pU3HUECKON
Harpyske.

TexHomoruu cucTemMaTu3aum
MOJTy4YeHHON HHGOPMAITIH.

Bunast u popmsl paboTsl ¢
Hay4YHOU U y4eOHOM JTUTEepaTypoi.
Ymeem:

BrinosiHATE pocTeiime
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Brimonnenue MPOCTEUITUX
AQHAJIMTUYECKUX M OMOXUMHYECKUX
UCCJIEJOBAHHUH, o0paboTka
IIOJIyYEHHBIX PE3YJIbTATOB.

WuTepnperanus pe3yJIbTaToB
OMOXMMHUYECKUX  aHAJIN30B u
OLICHKA COCTOSIHUSL 3JI0pOBbSI U

oO0men paboTOCIOCOOHOCTH
yeJIoBeKa.

Hasruixn H/WIn ONBIT
JesATeJHLHOCTH:

Hcnonp3oBanue METO/JIOB

XMMUYECKOTO aHalH3a, BIaJCHHUE
METOdaMuU 0000111eHNs
MHPOPMAIIMK ~ TIO0  aKTyaJIbHBIM
BOIIPOCaM OMOXWMUU CIIOPTA.

AHAJUTHYECKHUE U OMOXUMHUYECKUE
uccaeaoBaHus, o0padbaThIBaTh
MOJIYYCHHBIC PE3YJIbTATHI
WuTepnperarus pe3yabTaToB
OMOXMMHYECKAX aHATIHU30B U
OIICHKA COCTOSIHHS 3JI0POBbS U
o0mieit paboTocmocoOHOCTH
yeaoBeKa.

Umeem onvim:

Hcnonb3oBanus METOJIOB
XAMUYECKOr0 aHaJiu3a, BJaJeeT
METOIaMU 000011IeHNA

uHpOpMALIUM [0  aKTyaJbHBIM
BOIpPOCaM OMOXUMHH CIOPTA.

OIIK - 1

CHUMP 05.005

CUMP

F/03.6

Pa3paboTka u BHEJpEHUE
nporpamm (bu3IIeCcKOro

BOCIIUTAaHUS M (PU3HIECKOTO
pa3BUTHS HACEICHUS

F/05.6

[InanupoBaHue U METOAUYECKOE
CONIPOBOXKAEHUE CIIOPTUBHOMN
OArOTOBKH 3aHUMAIOIUXCA

3nanusa:

XHWUMHUYECKUI COCTaB OpraHu3Ma
yejoBeKa. buoxuMuaeckue
0COOCHHOCTH 00OMEHA BEIIECTB
opraHu3ma B 3aBHCUMOCTH OT T0JIa,
BO3pacTa M CTENEHU
TPEHUPOBAHHOCTH.
Buoxumuyeckne 0coOEHHOCTH
Mpoliecca BOCCTAHOBIICHHUS.
Kpurepuu Be160pa onTUMaIbHBIX
METOJIOB XUMHUYECKOI0 aHaIn3a,
MTOKa3bIBAIOMINX OMOXUMUYECKYIO
KapTUHY CJBUTOB IOCJIE
BOCCTAHOBUTEIBLHEIX BO3ACHCTBUH.
Ymenua:

3naem:

XWUMHUYECKUI COCTaB OpraHu3Ma
yejaoBeKka. buoxuMuaeckue
0COOCHHOCTH 00OMEHA BEIIECTB
OpraHu3Ma B 3aBUCUMOCTHU OT
ToJ1a, BO3pacTa U CTENEeH!
TPEHUPOBAHHOCTH.
Buoxumuyeckne 0coOEHHOCTH
Mpoliecca BOCCTAHOBIICHHUS.
Kpurepuu Bp160pa onTUMaIbHBIX
METOI0B XUMHUYECKOI0 aHAIN3a,
MTOKa3bIBAIONINX OMOXUMHUYECKYIO
KapTUHY CIABUTOB MOCIIE
BOCCTAHOBHUTEJLHBIX
BO3JICHCTBUIA.
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BriaBnenune 3aBUCHMOCTH MCKIOY
mporeccaMy SHEpProoOpa3oBaHus
IIPpH BbBIITOJIHCHUN MBIIIEYHOHU
NEeSITeTbHOCTH U YPOBHEM
¢duznyeckoit paboTocrnocoOHOCTH.
Hcnonp3oBanue METONOB
M3MEPEHUs U OIIEHKH (PU3MYecKoro
pa3BuTHs, QYHKIIMOHATEHOU
IIOATOTOBJICHHOCTHU
3aHUMAIOIINXCS;

UCTOJIb30BaHUE UH(OPMAITHH
OMOXMMHUYECKHUX METOJIOB
KOHTPOJIA A1 OUCHKH BJIMAHUA
(hbU3UYECKUX HArpy30K Ha

VH/IMBU/Ia 1 BHECEHHE KOPPEKLIHM B
BOCCTAaHOBHTEIILHEIEC BO3ICHCTBHS B

3aBUCUMOCTH OT PC3YJILTATOB

W3MEpPEHUI

Haegvixu u/unu onvim
oesamesibHOCIMU:

Bnanenune METOoJaMu
KOMIIJICKCHOT'O aHaIu3a
TPEHUPOBOYHOIO  Mpolecca U
JaTbHENIIIET O MJIAaHUPOBAHUS

MEPOMPUATHH  0310POBUTEIHHOTO
XapakTepa i1 3aHUMAIOIIMXCS

Ymeem:

BbIsSBISTE 3aBUCHMOCTH MEXIY
mporeccaMu Heproodpa3zoBaHus
MIPU BBITIOJIHEHUH MBIIICYHOM
NEeSTEIbHOCTH U YPOBHEM
(buznIecKoit paboTOCIIOCOOHOCTH.
Hcmonb30BaTh METOABI
U3MEpEHUs U OLEHKU
($u3nIeCKOro pa3BUTHS,
(yHKIIMOHATEHOM
MOATOTOBJIEHHOCTH
3aHUMAIOIIUXCS;

MCIOJIb30BaTh HHPOPMALIUIO
OMOXMMHYECKUX METOOB
KOHTPOJISI 17151 OLICHKU BIUSIHUS
(hU3UYECKUX HArpy30K Ha
WHJIMBU/Ia 1 BHECEHUE KOPPEKIINI
B BOCCTAaHOBUTEJbHbBIE
BO3JICUCTBUS B 3aBUCUMOCTH OT
pe3yJIbTaTOB U3MEPEHUI

Hmeem onvim:

Hcnonb3oBanusa METOIOB
KOMILJIEKCHOTO aHaJIn3a
TPEHUPOBOUYHOTO TMpoliecca U
JAJIbHENIIETO TUIAHUPOBAHUS
MEPOIPUATHI 03J0POBUTEITHLHOTO

PasHbIX BO3PAaCTHBIX PpYMIL, | xapakTepa s 3aHUMAIOLIAXCA
pasImIHoTO YPOBHA | pazHbIX BO3PACTHBIX IPYIII,
IOJTOTOBJICHHOCTH. PA3INIHOTO YPOBHS
IOJITOTOBJICHHOCTH.
OIIK -9 CHUMP 05.005 cump 3nanusa: 3naem:
F/07.6 Buoxumnyeckue METOIBI Buoxumnuyeckue METOIBI
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Ilposeoenue MOHUMOpUH2A
Gusuueckoti n0020Mo6KU,
Qusuuecrkoeo paseumus
HaceneHus, CROPMUBHOL

no02omosKu SAHUMAIOWUXCA

MU3MEpEHUs U OIIEHKU (PU3HIECKOTO
pa3BuTHs, QYHKINOHATBLHOM
MOATOTOBJIECHHOCTH
3aHuMaromuxcs. OObEKTHI
OMOXMMHYECKHUX MCCIIEIOBAHUN.
CucreMaTu3anus
3aKOHOMEPHOCTEN IIPOTEKaHUs
OMOXMMHYECKHX MPOIIECCOB B
OpraHu3Me 4eyioBeka. Bimsnue
Pa3IMYHBIX XUMHUYECKHUX
3JIEMEHTOB U BEIIECTB Ha
KHU3HECSATEIbHOCTh YeJIOBEKa.
Ymenun:

Hcnonb3oBaHuEe KOHTPOJIBHO-
HU3MEPUTENBHBIX TPHOOPOB
OMOXMMHYECKOTO KOHTPOJIS.
[IpoBenenue skcnpecc-aHanm3a
OMOXMMHYECKHUX TTapaMeTpOB
OMOJIOTHUECKHUX KUIKOCTEH.
OnenuBaTh GyHKIIMOHAIHHOE
COCTOSIHME OpPTaHU3Ma, ONPEEIISITh
YPOBEHb MOJATOTOBICHHOCTH
3aHUMAIOIIUXCS, OTOOP
3aHMMAIOILIMXCS U OIICHKA
MEPCIIEKTUB UX JOCTHKEHUM.
Haegviku u/unu onvim
oeamenbHOCmU:

AHanmn3 OMOXUMHUYECKUX
nokasartesnei u pa3paboTku
MPEJI0KEHUN 1O KOPPEKIUU
TPEHUPOBOUYHOTO IpoIIecca.
Brnagenue npuemamMu U METOaMHU

HU3MEpPEHUS U OIICHKU
(hU3UYIECKOTO Pa3BUTHS,
(byHKIMOHATHLHON
MOATOTOBJIEHHOCTH
3aHUMAIIUXCSI. OOBEKTHI
OMOXMMHYECKHUX MCCIIEA0BAHUM.
3aKOHOMEPHOCTH NPOTEKAHUS
OMOXMMHYECKHX MPOIIECCOB B
OpraHu3Me 4eyioBeka. BinsHue
Pa3IMYHBIX XUMHUYECKHUX
AJIEMEHTOB U BEIIIECTB Ha
KHU3HECSATEIbHOCTh YeJIOBEKa.
Ymeem:

Hcnonb30BaTh KOHTPOJIBHO-
HU3MEpUTENbHBIE PUOOPHI
OMOXMMHYECKOTO KOHTPOJIS.
[TpoBoauTH SKCTIpECC-aHATU3
OMOXMMHYECKHX TapaMeTpOB
OMOJIOTUYECKHX KHUIKOCTEH.
OnenuBaTh GyHKIIMOHAIHHOE
COCTOSTHUE OpTraHu3Ma,
OTpEeNENsATh YPOBEHb
MOATOTOBJICHHOCTH
3aHUMAIOIIUXCS, OCYIECTBIISTh
0TOOp 3aHUMAIOIIUXCS U
OLICHUBATh MEPCIIEKTUBBI UX
JIOCTUKEHHUI.

Hmeem onvim:

AHanmn3a OHOXUMHYECKUX
MoKa3aTeNe u pa3paboTKu
MIPEAIOKEHUHN 110 KOPPEKLIUU
TPEHUPOBOUYHOTO MpoIiecca.

38




yTUin3anuu HO60‘IHBIX
MeTab0JIUTOB, 00PA3YIOIIMXCS MPU
MBIIIEYHOHU ACATCIIbHOCTHU
Pa3IMYHOTO XapaKTepa.

ObecneueHust yCKOPEHHOM
YTUIM3AUH TOOOYHBIX
MeTabOoIUTOB, 00PA3YIOIIUXCS
[IPU MBIIICYHOMN JIESITeTbHOCTH
pa3IMYHOrO XapakTepa.
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