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1. N3YYEHUE JUCHUIIJINHBI HAIIPABJIEHO HA ®OPMUPOBAHUE
CJEIYIOIUX KOMIETEHIINM:

VK-1: CnocobeH ocCymecTBIsATh TOUCK, KPUTHYECKHH aHalIW3 W CUHTE3 HWH(POpPMAIINH,
MPUMEHSATh CUCTEMHBIN MOAXO JIJIsl PEIICHUsI TOCTABJICHHBIX 3aau.
OIIK-4: Crioco0eH OCyIIECTBIATh KOHTPOJIb C UCTIOIb30BaHUEM METOJIOB U3MEPEHUS M OIICHKU
¢u3nueckoro pa3BUTHS, (PYHKIMOHAIBHON TMOATOTOBIEHHOCTH, TICUXUYECKOTO COCTOSIHUS
3aHUMAIOIUXCS, C YYETOM HO30JIOTUYECKUX (opM 3a001eBaHH 3aHUMAIOIIUXCS.
OIIK-13: CnocobeH mMIaHUPOBATH COJEPKAHME 3aHATUH C Y4YETOM TOJOXKEHUH TEOpHH
busznueckoil  KyJabTypbl,  (U3HOJOTHYECKOW  XAapaKTePUCTUKH  HArpy3KdH,  aHAaTOMO-
MOP(OJIOTHUECKUX U TCHUXOJOTHYECKUX OCOOCHHOCTEH 3aHMMAIOIIMXCA Pa3IMYHOrO Ioja H
BO3pacTa, HO30JIOTHYECKUX (OpM 3a00I€BaHNM 3aHUMAIOTIIUXCS.

PE3VJIbTATBI ObYUYEHNS 10 JUCHATUINHE:

CooTHeceHHbIC IPO(eCCHOHATHHBIC
CTaHIAPThI

dopmupyemble
KOMIICTCHIINU

3unanua: YK-1
XUMUYECKUN COCTAB KUBBIX
cucteM. buoxumuueckne mpoueccsl,
JeKalIie B OCHOBE €r0
KU3HEeATeIbHOCTH. OcOOEHHOCTH
MeTaboM3Ma YenoBeKa B HOpMe,
IIPU MaTOJIOTUH, TPU HU3UUECKOI
Harpys3kKe.

TexHonoruu cuctemMaTu3auu
NOJY4YeHHOM nH(pOopMaIuu.

Byt u hopmbl paboThI ¢ HAYIHOM
U y4eOHOM JIUTepaTypou.

Ymenua:

Brinonnenue npocrenmux
OMOXMMHYECKHUX UCCIIEIOBAHUMN,
00paboTKa MOTYyUYEHHBIX
pe3yJbTaToB.

WnTepnperanus pe3yabTaToB
OMOXMMHYECKHX aHAJIN30B U OLIEHKA
COCTOSTHUSI 3JTOPOBBS M 00IIIEH
paboTOCIIOCOOHOCTH YeJIOBEKA.

Haeviku u/unu onvim
oesamenbHoOCmu:
Hcnons3oBaHue METOI0B
OMOXHMMHUYECKOr0 aHAJIN3a,
BJIaJIEHUE METOAAMHU 0000IIeHNs
nH(pOpMaIUHY 10 aKTyaIbHBIM
BONpocaM OMOXUMHH CHOPTA.

3Hanus:

Broxumudeckre METo bl U3MEPEHUS
Y OIICHKU (PU3UYECKOTO Pa3BHUTHS,
(byHKINOHATBHOM
IOJTrOTOBJIEHHOCTH JIHIL C
OTKJIOHCHHMSIMH B COCTOSIHUH
310pOBbsi. OOBEKTHI
OMOXMMHUYECKUX HUCCIACAOBAHMM.
Cucremaru3aius 3aKOHOMEPHOCTEN

T A®K 05.002

C/02.6 I[Inanuposanue u KOHmMPOIb
pe3yibmamos — noO020MosKU — 3aHU-
maruwuxcs 6U0Y  A0AnMuBHO20
cnopma

C/06.6 Iloocomoska 3aHUMarOWUXCcs K
COPEBHOBAHUAM NO 8UOY AOANMUBHO2O
cnopma 6 pamkax KopnopamueHo2o
cnopma

no

OIIK-4




MMPOTCKAHUA OHMOXMMUYECKUX
IMPONIECCOB B OpraHMU3MeE 4Y€JIIOBCKA.
Brnusaue PA3JINYIHBIX XUMHWYCCKUX
QJICMCHTOB M B€IICCTB Ha
KHU3HCOCATCIIbHOCTb YCJIOBCKA.

Ymenua:

Hcnonp3oBanyue KOHTPOIBHO-
U3MEPUTENIbHBIX TPUOOPOB
OMOXMMHYECKOTO KOHTPOJIS.
[TpoBenenue sxcnpecc-aHanu3a
OMOXMMHUYECKUX MTapaMeTPOB
OMOJOTUYECKHX KHUJIKOCTEH.
OnenuBath GyHKINOHATIHHOE
COCTOSTHUE OpraHu3Ma, ONpeaessiTh
YPOBEHb MOJITOTOBJICHHOCTH
3aHUMAIOIIUXCS, OTOOP
3aHUMAIOIINXCS U OLEHKA
NEPCIEKTUB UX JOCTHKEHHUH.

Haeviku u/unu onvim
oeamenvbHOCmu:

AHann3 OMOXHUMHUYECKUX
MoKazaTesie u pa3paboTKu
IIPEIIOKEHUH 10 KOPPEKLIUU
TPEHUPOBOYHOTO MpoIIecca.
Branenue npuemamu 1 METO1aMu
YTUJIN3AaLUU TOOOYHBIX
MeTa0OJIUTOB, 00pa3yOIUXCs IpU
MBIILIEYHOH 1eATEIbHOCTH
pa3IMYHOrO Xapakrepa.

UM ADK 05.004
B/01.6 [Inanuposanue
NOO20MOBKU — UHBAAUOO08,  JUY  C
02PAHUYEHHBIMU B03MOANCHOCMIAMIU
300p08bsi NO 6UQY UNU CHOPMUBHOU
oucyuniuHe adanmusHo2o cnopma

CNOPMUBHOU

3Hanus:

XUMHUYECKUI COCTaB OpraHu3Ma
JelnoBeKka. buoxnmmdeckne
0COOEHHOCTH OOMEHA BEIIECTB
OpraHu3ma B 3aBUCHUMOCTH OT T0JIa,
BO3pacTa U CTENEHU
TPEHUPOBAHHOCTH.
Buoxumuueckue 0COOCHHOCTH
Mpo1Eecca BOCCTAHOBJICHHUS.
Kpurepun Bp16Opa onTUMAIIBHBIX
METOJIOB XUMHUUECKOT'0 aHaI13a,
MOKA3bIBAIOIINX OMOXUMHUYECKYIO
KapTUHY CIBUTOB IOCJE
BOCCTAHOBUTEIILHBIX BO3JCHCTBHUM.

VYmenusa:

BrisiBeHue 3aBUCHMOCTH MEXKITY
IPOIIECCaMK SHEProoOpa3oBaHMS
NPY BBIMOJIHEHUH MBIIICYHON
JESITCIIBHOCTH B YPOBHEM
¢du3nueckoit paboTocrocoOHOCTH.
Hcnonp3oBanne MeTOI0B
U3MEPEHUS U OIIEHKU (hPU3HUECKOTO
pa3BHUTHS, HYHKITMOHATIHLHOM

T ADK 05.002

C/02.6 I[Inanuposanue u KOHMPOIb
pes3yipmamos Nn0020MOBKU
3AHUMAIOWUXCA NO 8UOY AOANMUBHO2O

cnopma
Cc/03.6 Cosepuiencmeosanue
CReyuanbHblX (PU3UYECKUX Kawecme u
nosviuienue @DYHKYUOHAbHBIX
B03MOJICHOCIEN OP2AHUZMA Yel08eKd 6
coomeemcmeuu c nAAHAMU

N0020MOBKU 3AHUMAIOUUXCS]

UM A®K 05.004

C/01.6 [Iposeoenue 3auamuti no
aoanmusHoll huszuyeckol Kyibmype,
JleuebHol pu3uyecKoll Kyaibmype u
obwell ghuzuueckoli n0020mosKe co
CnOpmMcMeHamu CnOpmueHou cOOpHoU
KOMAHObl

C/02.6 Conposooicoerue cnopmcmeHnos
CNOPMUBHOT COOPHOU KOMAHObL 80
8peMs CNeYUANIbHO20 MPEHUPOBOUHOZO
U COpPeBHOBAMENbHO20 NPOYECCO8

OIIK-13




IIOATOTOBJICHHOCTH JIUI] C
OTKJIOHEHUSIMHU B COCTOSIHUH
3/10pOBbSI;

UCIOJIb30BaHNE UHPOpMAITUU
6I/IOXI/IMI/I‘-IGCKI/IX MCTOJOB KOHTPOJIA
JUTSL OLICHKH BIMSIHUS (PU3UYECKIX
Harpys3o0K Ha MHAWBHJAa U BHCCCHHUC
KOPPEKLH B BOCCTAHOBUTEIbHBIE
BOSHeﬁCTBHH B 3aBUCUMOCTH OT
pe3yJIbTaTOB U3MEPEHMIT

Haeviku u/unu onvim
oesamenbHoOCmu:

Bnagenune MeTonaMu KOMIIIEKCHOTO
aHaJM3a TPEHUPOBOYHOTO Tpoliecca
U JaJIbHEHIIEero IaHUPOBAHUS
MEPOTIPUITHIA 03I0POBUTEIIHLHOTO
XapaxkTepa JJisl 3aHUMAaIOLIUXCs
Pa3HBIX BO3PACTHBIX TPYIIIL,
Pa3IUYHOTO YPOBHS
MOJTrOTOBJIEHHOCTH, B TOM YMCJIE C
OTKJIOHEHHSIMU B COCTOSIHUH
3I0POBBSI.

2. MECTO JUCHUIIVIMHbI

ITPOI'PAMMBI:

B CTPYKTYPE OBPA3OBATEJILHOMI

JlucruminHa B CTPYKType 00pa3oBaTeNbHOW MPOTPAMMBI OTHOCUTCS K 00s3aTelIbHOM
YacTH.

B coorBercTBUM ¢ pabourM y4eOHBIM IJIAHOM JAMCLUIUIMHA U3Yy4YaeTcsl BO 2 CeMecTpe
3a04HOi (popMbl 00yueHHs. DopMa MPOMEKYTOUHOM aTTECTALUHN — SK3aMEH.

3. OFbEM JUCHUILINHBI U BUJIbl YYEBHOM PABOTHI:
3AOYHAS ®OPMA ObYYEHUA

Bunx yuebnol paboThl Bcero wacos Cemectp
2
KonrakTHast padoTa npenoaasaresisi ¢ 20 20
00y4arouuMuCcs
B Tom uncne:
Jlexuuu 8 8
ITpaktrueckue 3ausatus (113) 2 2
JlaGoparopusbie padotsl (JIP) 10 10
KonTposb 18 18
Konmponvnas paboma + +
CamocrosiTesibHasi padoTa CTYICHTA 142 142
IIpoMexkyTOUHas aTTecTanus DK3aMeH SK3aMEH
Oomasn 4achl 180 180
TPYA0EMKOCTD: 3a4eTHbIEe €IMHHUIbI 5 5




4. COOJEPKAHUE JUCIUIIVINHDBI:

No
/o

Tema (pazgen)

Conepxanue paszaena

Bcero
4acoB

Bgenenue B
onoxumuro. O0mas
XapaKTepUCTHKA
oOMeHa BEIECTB.

[Ipenmer u 3agaun OMOXWMHUU. 3HAUYCHHUE OWOXUMHUU
JUISL  CIICUMAJIMCTOB 1O aJIalTUBHOW  (DPU3UIECKOM
KyJbType. XUMHUYECKUH cocTaB opraHusma. OCHOBHBIE
KJIACChl XUMHYECKUX COECUHEHUN.

OOMeH BeIIECTB ¥ SHEPTUU MEXK]Ty OPraHU3MOM U
BHeNIHEN cpenoil. [lepeBaprBaHne u BcacblBaHUE B
npoiiecce nuieBapenus. buonoruueckas poib
nuieBapeHus. OCHOBHBIE 3aKOHOMEPHOCTH
karabonusma u aHabommsma. ATD — crpoeHue u
Ouosorudeckast pojib. MeToabl MeIUKO-
OMOJIOTMYECKOTO KOHTPOJIS COCTOSTHUS 3aHUMAIOIITUXCS
(bU3UIECKON KYIbTYPOil.

10

DepMEHTaTUBHBIN
KaTaaus

Crpoenne GpepMeHTOB. AKTHUBHBIN U alNIOCTEPUUECKUN
HEeHTpel  ¢depMeHTOB. MexaHu3M (PepMEHTaTHBHOTO
karanusza. OOs3arenbHble CcTagud  (HEPMEHTATUBHOTO
katammza. Crnenuduanocts (epMeHToB. Brusaue
TEeMIepaTypbl,  KHUCIOTHOCTM ¥  KOHILIEHTpAIUH
dbepMeHTa Ha CKOPOCTh (PEPMEHTATUBHBIX PEAKIIHH.
WHruburopsl U akTHBATOpPHl (epMeHTOB. Perymsmus
ckopoct (epMeHTaTUBHBIX peaknuii. Kiaccudukamms
U MHJEKcalus QepMEHTOB.

10

Buonornueckoe
OKUCIICHUE

TkaneBoe npIxaHue — OCHOBHOM HCTOYHUK ATO.
depMeHTHl TKaHEBOro AbixaHus. Cxema JbIXaTeabHOU
nenu. Cuntes AT® B mporecce TKAHEBOTO JIbIXaHUS.
OO6pa3oBanue U 00€3BpEKHUBAHUE MEPEKHCH BOJOPOAA.
Jpyrue TUnbl OMOJIOTHYECKOTO OKUCIIEHUS (aHadpoOHOE
OKHCIICHHE, MHUKPOCOMAIILHOE OKHCIJICHUE,
CBOOOTHOPATUKATILHOE OKHCIICHHE).

10

BuraMuHEL
I'opmonsl

buonoruueckass ponb W Kiaccu(uKanus BUTAMUHOB.
ABHUTaMUHO3bI, TUTIOBUTAMUHO3bI, THIECPBUTAMUHO3HI.
Hawnbonee 4acTo BCTpEYaroLumecs MPUYHHBI
TUIIOBUTAaMHHO30B. Kparkas XapaKTEePUCTUKA
OTOCIIBHBIX BUTAMHWHOB. BI/IO.HOI‘I/I‘IGCKB.}I pOJ'II: 148
cTpoeHne TOopMoHOB. OOmuMe MeXaHW3MbI JIEHCTBUS
ropmoHoB. Kparkas  XxapakTepucTuka OTACIbHBIX
TOPMOHOB.

10

OOMeH yTneBo10B

[lepeBapuBaHre W  BcachlBaHWE YIJIEBOJOB B
MUIIeBapuTeIbHOM TpakTe. CHHTE3 TIUKOreHa U3
TJTIOKO3BI. I'mukorena 10 TJIFOKO3BI.
I'ekcozomudocharHpiii  myTh pacmaga  yrJIeBOJIOB.
[IpeBpareHne TIIOKO3BI W TIWKOT€HA B MHUPYBAar.
OxucnautenbHoe  J1eKapOOKCUJIMPOBAHUWE  MUpPYyBaTa.
[Muka  TpUKapOOHOBBIX  KHUCIOT. DHEPreTHYECKHi
adpdext  rekcozoamdocdaTHOrO  MYyTH  pacmaja
YIIeBOI0B. AHa’pOOHBIN pacnaj rIFOKO3bl U TITUKOTeHA
10 MonouHOM KucaoThl. Cyapba MOJTOYHON KHCIOTHI.
OOmrast  XapakTepuCTHMKAa M OMOJOTHYECKas poJib

20




reKco3oMoHOoc(haTHOTO TMYTH pacmaga TIIOKO3BL
I'mrokoHeorenes. Perymsius yriieBogHoro ooOMeHa.

6 Obmen OenkoB wu | IlepeBapuBaHme ¥  BcachlBaHME  OEIKOB B 20
HYKJIEMHOBBIX MUIIEBapUTEIbHOM TpakTe. [IpoTeonn3 TKaHEBBIX
KHCJIOT O6enkoB. CuHTe3 Oeika — OCHOBHBIE OTallbl, pOJIb

HYKJIEMHOBBIX KHCIOT. OOmme myTtd wmeTtaboiauzma
AMUHOKUCIIOT — neKapOOKCUITUPOBaHUE,
Je3aMUHUpPOBaHNE U TpaHcamuHHUpoBaHHe. KocBeHHoe
Ne3aMUHUPOBAaHWE  aMHUHOKUCIOT. BpeMmeHHoe U
OKOHYaTelIbHOE 00€3BpEKMBaHNE aMMHAKa.
[lepeBaprBaHue U BcachIBAaHUE HYKJICHMHOBBIX KHCIIOT B
MUIIeBapUTEIbHOM TpakTe. Pacmaag HYKJIEHHOBBIX
KHCIIOT B TKaHsix opraduzma. Cynp0a a30THCTBIX
ocHoBaHUM. CHHTE3 NYPUHOBBIX U MUPUMHIUHOBBIX
Hykieotuaos. Cunre3 PHK u JIHK.

7. OOMeH KUpoB [TepeBapuBanue u BCachbIBaHHE JKUPOB B 18
MUIICBAPUTETPHOM TPaKTe, POJb KEIYHBIX KHCIIOT.
MoObwm3anus Xupa 13 )XKUPOBBIX Jeno. Poib neueHn B
KHPOBOM OOMEHe. AKTHBAIUS >KUPHBIX KHCIOT, [-
OKHCJICHUE >KHPHBIX KUCIOT. JHEPreTHUecKuii 3P hexT
okucinenus >xkupoB. Cyzap0a anerun-kodepmeHta B
opranuzme. OOpazoBaHUE U UCIIOJIb30BAHUE KETOHOBBIX
ten. CHHTE3 JKUPHBIX KUCIOT U KHUPA.

8. Bonano- buonornueckas posib Boabl. CTpO€HUE BOIBI. 10
MUHEPATbHBIH DNEKTPOIUTHYECKAS JUCCOIIUAIUS BOJIBI, BOJOPOTHBIIA
oOMeH nokasareib. [locTyrieHue u BeiBeieHNE BOIbI U3

opranu3ma. Perynsius BogHOTo 6anaHca opraHu3Ma.
@®opMBbI CYIIECTBOBAHHSI MUHEPAIbHBIX BEILIECTB B
opranu3me. bronorudeckast pojib MUHEPATBHBIX
BenlectB. [locTymeHne u BoIBEICHHE MUHEPATIbHBIX
BellecTB. Perymsmus MuHepanbHOro 0OMeHa.
Hapymenust Gananca Boabl ¥ 3JIEKTPOIUTOB MPU
MBIIIEYHON padoTe.

9. buoxumus buonornueckne GyHKIUM KpoBU XUMHUYECKUA COCTaB 10
OMOJIOTMYECKHUX mia3Mel  KpoBu. CTpoeHHWE H XHMHYECKHH COCTaB
YKUJIKOCTEH. SPUTPOIUTOB. YYAacCTUE SPUTPOLUTOB B TPAHCIOPTE

KUCJIOpOJa W YIVIEKUCIOro rasza. JIEMKOUMTBI W X
ydyactue B oOecneyeHUH UMMyHHTeTa. (CBepThIBaHUE
KpoBU. KucinoTHo- 1meno4yHoit 6ananc KpoBu.

Mertozpl H3MepeHus U OLIEHKH (DYHKIIMOHAILHOTO
COCTOSIHUSI CEpAECUYHO-COCYIMCTON CUCTEMBI JIMIL C
OTKIJIOHEHUSIMH B cocTostHUM Oco0eHHOoCcTH MeTabonu3ma
nouek. CTpoeHue HepoHa u Tanbl 00pa30BaHUI MOYH.
PU3HKO-XMMHUYECKHE CBOMCTBA MOYN. XUMHUYECKUHN
cocraB Mouu. [laTonorndeckre KOMIIOHEHTHI MOYH.
Mertoapl u3MepeHUs U OLIEHKU (PU3NUECKOTO pa3BUTHS,
(YHKITMOHATLHOM TIOATOTOBIICHHOCTH JIHII C
OTKJIOHEHUSIMH B COCTOSIHUU 3/TIOPOBBSI.

10. | B3aumocss3b u | B3aumocBs3p mporueccoB oOMeHa YIJIeBOJOB, KUPOB, 12
perysus OCIIKOB.

MpoIeccoB  oOMeHa
BCIIIECTB

BHyTpukierouHas —peryJsimus —IpoleccoB OOMeHa
BeulectB. HepBHas u rymopanibHasi peryssinusi oOMeHa




BCIICCTB.

310poBBIA  00pa3  KU3HHU, COOJIIOJCHHE JIMYHOU
TUTHUEHBI, MPO(HUIAKTHKA U KOHTPOJIb COCTOSIHHSI CBOETO
Opranusma. MeTobl MIPOBEICHUS HayYHBIX
UCCIIEI0BaHUI B cdepe npodeccuoHaTbHON
JeSITeIbHOCTH.
11 | Xumuueckuii XUMHUYECKUH COCTaB MBI belkoBbie U HEOEITKOBBIC 15
COCTaB MBIIIEYHOM | KOMIIOHEHTHl MbIIIeUyHOM TKaHu. OOMEH BELIeCTB B
TKaHU MBIIIEYHON  KJETKe.  MOIEeKyIspHBIM  MEXaHU3M
COKpAIIICHHS M paccaablIeHHs
12 | buoxumuueckue OOMeH BemiecTB MPH Pa3BUTUU YTOMIIEHUS BO BpeMs 20
M3MEHEHUS B | MbllIeYHOH  pabOTBl W B  MEpPUOJ  OTHAbIXa.
opraHusme npu | buoxumuueckue 0COOCHHOCTH npoiiecca
MBIILIEYHON paboTe | BOCCTAHOBJICHUSA. buoXxuMHUecKHe 3aKOHOMEPHOCTH
aJIanTalliy K MBIIIEYHON paboTe
13 | buoxumuueckuii buoxumuueckuii KOHTPOJb COCTOSHUSL 3J0POBbS JIMII, 15
KOHTpPOJIb 3aHUMAIOLLNXCSA 03/I0POBUTEIBHON  (DU3HUECKOM
COCTOSTHUSI KyJbTypoil. Bo3pacTHble u T0J0BBIE OCOOEHHOCTH
310POBbS MeTabor3Ma MPHU BHITIOJTHECHUH MBIIIEYHBIX HArPY30K.
OpraHmsma. buoxumuueckre 0CHOBbI pallMOHAIBLHOTO MUTAHUSI.
180 g
5. PA3JEJIbI JMCOUTIJIMHBI u BUJbI YYEBHOMN PABOTHI:
3ao4yHas hopma oOydeHHs
Ne HanmenoBanue pa3neinoB QUCLUIIIINHBL Bupl yueOHOI paboThI Bcero
n/m JI 3 | J3 | CPC | gacos
1. | BBenenue B Onoxumuto. O01Iast XapaKTepruCTHKA 1 - - 8 9
oOMeHa BEIIECTB.
2. | ®epMEHTaTUBHBIN KaTaau3 1 - 1 8 10
3. | buosornyeckoe OKUCIEHUE - - - 8 8
4. | Buramunsl. ['opMOHBI - - 1 8 9
5. | OOMeH yrieBo10B 2 - 2 14 18
6. | OOMeH OeNKOB M HYKJICMHOBBIX KHCIIOT 1 - 1 15 17
7. | OOMeH XupoB 1 - 1 14 16
8. | BomHo-muHEpanbHBIH 0OMEH - - - 9 9
9. | buoxumust OMOJOTHYECKHUX KUJIKOCTEH - - - 9 9
10. | B3auMocCBsI3pb M pETyISIUsl MPOIECCOB 0OMEHa - - - 10 10
BEILIECTB
11. | XuMHUYeCKU COCTaB MBIIIEYHON TKAaHU - - 2 12 14
12. | buoxuMuueckue HM3MEHEHMsI B OpraHu3Me Ipu | 2 - 2 15 19
MBIIIIEYHON paboTe
13. | buoXxuMU4YeCKril KOHTPOJIb COCTOSIHUSA 3/I0POBBSA - 2 12 14
opraHusma.
8 2 10 142 162
KonTpoib 18 18
Bcero: \ | \ 180




6. IEPEYEHb OCHOBHOH M JIOINOJHHUTEJIBHOMU JIMTEPATYPBI,

H606X0£[HMBIﬁ AJI 0CBOCHUA JUCHHUIIJIMHBI

6.1. OcHoBHas JqUTEpaTypa

Ne
nn

HaumMeHoBaHHue U3aHUA

Kou-Bo 3k3eMILIsipoB

ouobmmnoreka

kadeapa

Muxaiinosa, [[. A. CoptuBHas OMOXUMHUSI: yueOHOE
noco6wue / 1. A. Muxaiinosa; HI'Y®OK uwm. 1. ®@. Jlecradra.
- Cankr-IletepOypr, 2014. - bubnwuorp.: c. 149. - Tekcr:
AIIEKTPOHHBIH // DNEKTPOHHO-OMOIMOTE Has cHCTEMa
DJIMAPK (MI'A®K): [caiit]. — URL: http://lib.mgafk.ru
(mata obpamenus: 16.04.2026). — Pexxum qoctyna: s
ABTOPHU3HUP. OJIH30BATENCH

1

Kosanenko, JI. B. bBuoxumuueckre 0CHOBBI XMMHUHU
OMOJIOTMYECKH aKTHBHBIX BEIIECTB: yueOHoe nocodue / JI. B.
KoBanenko. — 5-e u3n. — Mocksa: JlabopaTopust 3HaHUH,
2020. — 230 c. — ISBN 978-5-00101-860-5. — TexkcT:
AIIEKTPOHHBIH // DneKkTpoHHO-Onbmmnoreunas cucrema [IPR
BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/4608.html (nata obpamienus:
25.04.2026). — Pexxum mocTyna: At aBTOPU3HP.
[Tonp3oBarenen

buonornyeckas xumus: ydeOHOe mocoOue Ui CTYAEHTOB
BBICHINX Y4eOHBIX 3aBeneHuil / mox pen. H. 1. KoBanesckoii.
- Mocksa: Axkagemus, 2005. - 254 c.: un. - (Beicmee
npodeccuoHanbHoe oOpa3zoBanue). - bubmmorp.: c. 253. -
ISBN 5-7695-2186-4 : 180.80. - Tekcr (BU3yaJbHBIN) :
HEIOCPEICTBCHHBIMN.

397

VYnanos, 0. @. [IpakTukym 1o o0rmielt OMOXUMHUH U
OMOXUMHH MBIIIIEYHON JEATEILHOCTH: YUeOHOE ITocoOue 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 oomeli OHOXUMHH U
OMOXMMUH MBIIICYHOU NEeSITENLHOCTH: YIeOHOE MOCOOue s
CTYJIEHTOB BY30B ¢u3uueckoit Kynbtypsl / 0. @. Y ganos, JI.
I1. MuxeeBa; MI'"ADK. - ManaxoBka, 2007. - Tekcr:
AJICKTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mara obpamenus: 11.03.2026). — Pexum gocryna: s
ABTOPU3HUP. M0JIb30BATEIEH

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

244

10

Vnaanos HO. @. buoxumus MBIIICYHON A€ITEIHLHOCTH:
yueOHnoe 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 oOpamenus:
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16.04.2026). — Pexxum noctyna: AJjis aBTOPU3HP.
I0JIb30BaTENEHM

ABeppsiHOBa, E. K. Meroanueckne peKOMeHIauu K
MPAKTUYECKUM 3aHATHIM 110 OMOXUMHUU Ui cTyieHTOoB 11
Kypca nueBHoro o0yuenus / E. K. ABeprsinosa, T. B.
Kupoga; CIIOI’A®DK. - Cankrt-IleTepOypr, 2003. - 33 c. -
bubnmorp.: c. 33. - TekcT: 3neKTPOHHBIH // DIEKTPOHHO-
ouomoreynas cuctema DJIMAPK (MI'ADK): [caitt]. —
URL: http://lib.mgafk.ru (mata obpamenus: 11.03.2026). —
Pexxum goctyna: st aBTOPU3HUP. MOJIb30BaTENEH

MeTtonudeckue peKOMEHIAINH TT0 OMOXUMUU JIJISl CTYACHTOB
1 1 2 KypcoOB 3a04HOTO OT/ACICHHUS: Y4EOHO-METOANIECKOE
nocobue / CII6OI'ADK. - Cankr-IlerepOypr, 2003. - 48 c. -
TekcT: 2neKTpOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mara oopamenus: 11.03.2026). — Pexxum qocryna: mis
AaBTOPHU3HUP. OJIH30BATENIEH

10.

Mertoandeckre peKOMEHIAIUH 110 OMOXHUMHH JIJISI CTYICHTOB
2 kypca nueBHoro oOyuenus / CIIOI'YOK. - CaHkr-
[TerepOypr, 2008. - 34 c. - TekcT: ANEKTPOHHBIH //
DnexTpoHHO-0ubnmoreunas cucrema DJIMAPK (MI'A®K):
[caiiT]. — URL: http://lib.mgafk.ru (gaTa o6pamenus:
11.03.2026). — Pexxuim noctyna: ajis aBTOPU3HP.
MI0JIb30BaTENEHN

11.

Muxaiinos, C. C. OcHOBBI OMOXUMHH: y4eOHOE mocodue /
C. C. Muxaiino; CII6oI' A®K um. I1. ®. Jlecradra. - CaHKT-
[etepOypr, 2001. - bubnuorp.: c. 237. - TekcT:
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mara oopamenus: 11.03.2026). — Pexxum qocryna: mis
ABTOPHU3HUP. OJIH30BATENIEH

12.

Muxaiinos, C. C. buoxumus yenoBeka: yueOHoe mocodue /
C. C. Muxaiinos; HI'YOK um. I1. @. Jlecradra. - CankT-
[TerepOypr, 2014. - Ta6i. - bubaumorp.: c. 109. - Tekcr:
AIIEKTPOHHBIH // DNEeKTPOHHO-OMOINOTE Has cHcTEMa
DJIMAPK (MI'A®K): [caiit]. — URL: http://lib.mgafk.ru
(mata obpamenwus: 11.03.2026). — Pexxum qoctyna: mis
ABTOPHU3HUP. OJIH30BATENCH

13.

VYnanos FO. ®@. O6mas 6uoxumus: yaebnoe mocodue / 1O.
®. Yaanos, JI. II. MuxeeBa; MI'ADK. - Manaxoska, 2003. -
TexcT: aneKTpOHHBIN // DIeKTpOHHO-OMOINOTEeYHas cUcTEMa
DJIMAPK (MI'A®K): [caiit]. — URL: http://lib.mgafk.ru
(mata obpamenwus: 11.03.2026). — Pexxum qoctyna: mis
ABTOPHU3HUP. OJIH30BATENCH

10
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6.2. lonoTHUTEILHAS JIUTEPATypa

Ne
n/n

HauMenoBanue u3saanus

KoJ1-Bo 3x3emnisipoB

ouodInoTeKa

Kadenpa

Buonornyeckas xumusi: yueOHoe mocodue Ajsi CTyIEHTOB
BBICIINX y4eOHBIX 3aBeneHuii / 10. b. @wmnmosuy; oy
pen. H. N. KoBanesckoii. - M.: Akagemusi, 2009. - 254 c.

25

Epmio FO.A. O0mas Ouoxumus u cropt : ydeOHuk .- 2010,
- M. : U3g-80 MI'Y.- 367 c.

10

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

buonorndeckass HeopraHWdyeckas XHMHSA: CTPYKTypa U
peakuuoHHas ciocoOHocTh: B 21. Y.2./ U. beptunu u np. —
M.: bunowm, 2016 — 623 c.

Pomanuyk, JI. A. bBuoxumuueckue acreKkThl aJanTaliuu K
buznvecKkuM HarpyskaMm: yaeoHnoe mocooue / JI. A.
Pomanuyk, 3. A. @akrop, B. 1. Xypaskos; CIIOI' ADK. -
Cankr-IlerepOypr, 1996. - 31 c. - ISBN 5-7065-0349-4. -
Texct: aneKTpOHHBIN // DIeKTpOHHO-OMOINOTEeYHAs cCUcTEMa
DJIMAPK (MI'A®K): [caiit]. — URL: http://lib.mgafk.ru
(mata obpamenwus: 11.03.2026). — Pexxum qoctyna: mis
ABTOPHU3HUP. OJIH30BATENCH

BuoXuMus MBITIIIT: METOIUYECKOE MTOCOOUE NSt
MPAKTUYECKHUX 3aHATUHN CTYJAEHTOB 0a30BOr0 U 3204HOTO
dakynereroB / T JOUDK. - Cankr-IletepOypr, 1990. - 24 c.
- bubnwmorp.: c. 1. - TekcT: 3MeKTPpOHHBIN // IIEKTPOHHO-
ouomoreunas cuctema DJIMAPK (MI'ADK): [caiiT]. —
URL: http://lib.mgafk.ru (mara oopamenus: 11.03.2026). —
PexxuM tocTyna: i aBTOPU3HP. MOJIb30BATEIICH

’Kuroga, T. B. Bo3pactras 6uoxumus: yaeOHO-
meToaudeckoe mocodue / T. B. XKuBosa, T. I'. HeB3opoga;
HI'YOK nwm. I1. @. Jlecradra. - Cankr-IlerepOypr, 2013. -
bubnmorp.: c. 57-58. - Tekct: AMeKTPOHHBIN // DIEKTPOHHO-
oubmoreunas cuctema DJIMAPK (MI'ADK): [caiit]. —
URL: http://lib.mgafk.ru (mata obpamenus: 11.03.2026). —
Pexxum goctyna: st aBTOPU3HUP. MOJIb30BaTENEH

Cepenunuesa, H. B. buoxumus. PaGouas terpan: yuebHOe
nocobue / H. B. Cepenunnena, B. A. Jluxoneesa, C. C.
MupomnukoBa; BTA®K. - Bonrorpan, 2011. - Tadm. -
bubnuorp.: c. 176. - TekcT: 31eKTpOHHBIN // DIEKTPOHHO-
ouomoreunas cuctema DJIMAPK (MI'ADK): [caiiT]. —
URL: http://lib.mgafk.ru (mara oopamenus: 11.03.2026). —
PexxuM tocTyna: i aBTOPU3HP. MOJIb30BATEIICH

buoxumus uenoBeka: pabouast TeTpaab: yueOHO-
MeToguueckoe mocodbue / B. A. Jluxoneesa, H. B.
Cepenunuena, C. C. Mupomnukosa, H. A. MoTtopuHa;
BI'A®K. - Boarorpan, 2014. - bubnuorp.: c. 134-135. -
TekcT: 2neKTpOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mara obpamenus: 11.03.2026). — Pexum gocryna: s
ABTOPU3HUP. M0JIb30BATEIEH
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7. IEPEUYEHB PECYPCOB HH®OPMAIIMOHHO-KOMMYHUKAIIMOHHOM
CETU «<MHTEPHET». TH®OPMALMNOHHO-CIIPABOYHBIE U ITIOUCKOBBIE
CUCTEMBbI, MIPO®ECCUOHAJIBHBIE BA3bI JAHHbIX:

1. AHTHIIAruaT: poccuiickas cucteMa oOHapy>KEHHUS! TEKCTOBBIX 3aMMCTBOBAHUN

https://antiplagiat.ru/

2. MuHHCTEpPCTBO HAayKH U BbICIIEro oOpazoBanus Poccuiickoin @enepanuun

https://minobrnauki.gov.ru/

3. MunucrepctBo cnopta Poccuiickoit @enepanu hitp://www.minsport.gov.ru/

4. MockoBcKas TocyJapCTBEeHHAs akagaeMus GU3ndeckoil KyabTypsl https:/mgafk.ru/

5

6

O6pazoBatenpHas mwiatrdpopma MITADK (SAKALI) https://edu.mgafk.ru/portal
CepBuc opranu3aiuy BHI€OKOH(EpeHIICBA3H, BEOUHAPOB, OHJIAWH-KOH(EPEHIIHH,
nHTepakTuBHBIC Tocku MI'TADK https://vks.mgaftk.ru/

7. ®enepanbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHUSA U HAYKH
http://obrnadzor.gov.ru/ru/

8. @enepanbHblil mopran «Poccuiickoe obpazoBanue» http://www.edu.ru

9. Dnekrponnas 6udimoreuynas cuctema DJIMAPK (MI'A®DK) http://lib.mgafk.ru

10. DnexkrponHo-OubMoTeuHas cucrema Elibrary https://elibrary.ru

11. DnexTponHo-6ubnuoreunas cucrema IPRbooks http://www.iprbookshop.ru

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

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEHEHUE JTUCHUIIJIMHBI

8.1. Cnenuaju3upoBaHHbIE AYIUTOPUHU U 000PYyI0BaAHUE
JIeKIIMOHHBIH 3aJ1 C MyJIbTUMEIUHHBIM 000pYA0BaHUEM
AyauTopus 11 J1abopaTopHBIX padoT 412

AynuTtopus Uit 1a00paTopHbIX padboT 414
AHanmUTUYECKHE BECHI

TexHuyeckue Bechl

DOTOZIEKTPOKOIOPUMETP

Cnextpodoromerp

pH-meTtp

CymunbHbIN mKad

10. Dnexrpuueckas MmIMTKa

11. Bopsnas 6aHs-TepMocTar

12. Juctumistop

13. MydenbHas neus

14. HabGopbl XUMHUYECKHX PEAKTHBOB U TIOCYIbI

15. buoxumuyeckue TeCT-moJI0CKH

16. TaOmurel

17. TutpoBanbpHbIE yCTAHOBKH

e A S

8.2. IIporpamMHoOe obecnieyeHue:
B kadecTtBe mporpaMMHOT0 00€CTICUCHHSI UCIIONB3YETCs OPUCHOE MTPOTpaMMHOE OO0ecTIieYeHUE
C OTKPBITHIM HCXOJHBIM KoJ10M 1o obmectBenHoi muuensueit GY ULGPLLibreOffice.
Jlnst  KOHTpOJs 3HaHWM oOydwaromuxcs wucnonb3dyercss «lIporpaMMHBIA KOMIUIEKC ISt
aBTOMATHU3ALMK TIPOLIECCOB KOHTPOJIS TEKYLIEW yCIEBAEMOCTH METOJOM TECTUPOBAaHUSA U AJIA
JTUCTAaHIIMOHHBIX TEXHOJOTUH B 00ydeHun» pazpadborannort 3A0 «PAMODK-BCy

8.3 U3yyenne NMCHUIIMHBI MHBAJIUIAMHA M OOYYAKIIMMHUCH C OrPAHMYEHHBIMU
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BO3MOKHOCTSIMHM 3/10POBbSI OCYIIECTBIISIETCSI C Y4YE€TOM OCOOEHHOCTEH MCUXO(PU3NUIECKOTro
pPa3BUTHSI, HHIUBUAYATbHBIX BO3MOKHOCTEH U COCTOSIHUS 3[I0POBbs 00yJaromuxcs. s JaHHOM
KaTeropuy OOyYaroIIMXCsl OOecredeH OeCHpersITCTBEHHBIA JOCTYN B Y4Y€OHBIC TOMEIICHUS
Axanemun. Co31aHbl CIEIYIOUIUE CIEIHAbHBIE YCTOBUS:

8.3.1. 014 uneanu008 u Y ¢ 02PAHUYEHHBIMU BO3MONCHOCMAMU 300P08bS NO 3PEHUIO:
- obecrieueH OCTYN OOYYArOMIMXCS, SBJSIFOIIUXCS CIEMBIMU WM CIA0OBHISAIIMMH K 3IaHUSM
Axanemun;
- anekTpoHHBIH Bueo yBenmuuutenb "ONY X Deskset HD 22 (B monHOM KOMIUIEKTAIIHH);
- IOPTATUBHBINA KOMITBIOTEDP C BBOJIOM/BBIBOJIOM mIpu(dTOM bpaiins u cuHTe3aTopoM peyn;
- npuHTep bpaiins;
- IOPTaTUBHOE YCTPONUCTBO ISl UTEHUS M YBEIMUEHUS.

8.3.2. 0na uHeanu0os u iy ¢ 0ZPaAHUYEeHHLIMU BO3MOACHOCIAMU 300PO6bS NO CLYXY:
- akycruueckas cucreMa Front Row to Go B koMIuiekTe (CHCTEMBI CBOOOTHOTO 3BYKOBOTO
noJist);
- «ElBrailleW14J G2;
- FM- npuémunk ARC ¢ uHIyKIIMOHHOW MeTel;
- FM-nepenaruuk AMIGO T31;
- pamuoknacc (paguomukpodon) «Coner-PCM» PM- 2-1 (3aymHbli HHIYKTOp U
WHAYKIIMOHHAS TETIIA).

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

- aBTOMaTH3UpOBaHHOE pabouee MecTo olywaromierocsi ¢ Hapymenuem OIA u JILIIT
(aya. NeNe 120, 122).
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Ipunoocenue k paboueii npocpamme OUCYUNTIUHDBL
«buoxumus uenosexay

MunucrepcrBo ciopra Poccutickont denepanuun

denepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIETO 0Opa30BaHUS
«MOCKOBCKasi TOCyIapCTBEHHAs akafgeMusi pU3MIECKOH KyJIbTYPbD»
Kadenpa pusnonoruu n buoxumun

®OH/JI OHEHOYHbLIX CPEACTB
10 JUCIIAILINHE
BUOXUMUS YEJIOBEKA

HanpasJieHue NOAr0TOBKU:
49.03.02. «®Pusznyeckas KyJbTypa sl ¢ OTKIIOHEHUSIMUA B COCTOSIHUU 3J10POBbSI
(amanTuBHAs pU3MUECKask KyJIbTypa)»

Ipoduias noaAroToBKU
AanTuUBHBIA COPT

®opma o0yueHust
3aoyHas

PaccmoTpeHno u o100peHo Ha 3aceqaHuu Kadeapsl
(mpoTtoxos Nel10 ot «12» mas 2026 1)
3aB. kadenpoii, KaH1.0MOI.HAYK, JOII.
N.B. CrpenbHuKoBa

ManaxoBka, 2026
14



ITACIIOPT ®OHJIA OHEHOYHbBIX CPEACTB 11O JUCHUIIJINHE

Kommerennus

TpynoBsie pyHKINU (TIpH
HaJTUIHH)

NHaukaTopsl TOCTHKCHUS

YK-1

3naem:

XHUMHUYECKUM COCTaB KUBBLIX CHCTEM.
Heopranwndeckue u opranndeckue
BEIIIECTBA B OPTaHU3ME YEJIOBEKa.
Buonorudeckoe 3HaYeHHE MaKpO-,
MHUKPO- ¥ YIABTPAMHUKPOIJIEMEHTOB.
BrusiHUE pa3nMuHBIX XUMUYECKUX
9JIEMEHTOB U BEIECTB Ha
JKA3HEICITCIIbHOCTD YCIIOBEKA.
broxuMuyeckne mpoIeccsl, JexKaIimue
B OCHOBE €T'0 YKU3HEACATCILHOCTH.
Oco0eHHOCTH MeTab0IM3Ma YeJIoBeKa
B HOpME, MPH NATOJIOTHH, TIPU
(bU3HYEeCKON Harpy3Ke.

TexHOIOrnuM CUCTEMaTH3aAINU
MOJTyYCHHOW HH(POPMAIIHH.

Bunst u gopmbl paboThl ¢ HAYYHOH U
y4eOHOMN JTUTEPATYPOH.

Ymeem:

BrinonHsaTe ipocTeiinme
AHAJINTHYECKHE M OMOXUMHYECKHE
HCCreI0BaHus, 00pabaThIBaTh
MOJTyYEHHBIEC PE3yIbTATHL
WNuTtepnperarus pe3yibTaToB
OMOXMMHUYECKUX aHAJIU30B U OLICHKA
COCTOSIHHS 3JTOPOBbsI U 00TIIEH
paboTOCTIOCOOHOCTH YEIIOBEKA.
Hmeem onvim:

Hcnonp3oBaHus METO0B
XAMHYECKOr0 aHaJIN3a, BJIaJeeT
MeToaMu 00001eH!s UH(OpMAITHH
10 aKTyaJIbHBIM BOIIPOCaM OMOXUMUH
cropTa.

OIIK-4

T A®K 05.002

C/02.6 lInanuposanue u KOHmMpOb
pe3yibmamos noo20mo8KU  3aHU-
Manwuxcs no udy aoanmusHo20
cnopma

C/06.6 Ilooecomoska
3AHUMAIOWUXC K COPEBHOBAHUAM
no 6udy adanmueHo2o Cnopma 6
PAMKax KOpnopamueHo2o cnopma

M A®K 05.004

B/01.6 IInanuposanue cnopmusHol
NOO20MOBKU — UHBANUOO08, JUY C
02PAHUYEHHBIMU  803MONCHOCHISIMU

3unaem:

buoxumuueckue METOIbI U3MEPEHUS
U OLIEHKH (PU3MYECKOro pa3BUTHS,
(GYHKIIMOHATTLHOW MOATOTOBICHHOCTH
JIUI] C OTKJIOHEHUSIMU B COCTOSTHUH
310pOBbs. OOBEKTHl OMOXUMHUYECKUX
HICCIIEJOBAHUMN.

3aKOHOMEPHOCTH NMPOTEKaHUS
OMOXMMHYECKHX MPOIIECCOB B
OpraHu3Me 4esioBeka. BinsHue
Pa3IUYHBIX XUMHUYECKHUX 3JIEMEHTOB U
BEILECTB HA KU3ZHEIEITEIbHOCTD
YeJIoBeKa.

Ymeem:
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300p06bs1 NO BUOY UIU CHOPTMUBHOU
OUCYuUnIUHe a0anmueHo2o Cnopma

Hcnonp30BaTh KOHTPOIBHO-
U3MEpUTENIbHbIE TPUOOPHI
OMOXMMHYECKOTO KOHTPOJIS.
[IpoBOIUTH 3KCIIpECC-aHAINS
OMOXMMHUYECKUX MTapaMeTpOB
OMOJOTUYECKUX KHUAKOCTEH.
OrnenuBaTh QyHKIIMOHATHHOE
COCTOSTHUE OpraHu3Ma, ONpeaessiTh
YpOBEHB TOJITOTOBICHHOCTH
3aHUMAIOIUXCSI, OCYLIECTBIIATD
0TOOp 3aHUMAIOIIIUXCS U OIICHUBATH
MEPCIIEKTUBBI UX JOCTUKECHHII.
Hmeem onvim:

AHannza OMOXUMHYECKUX
MoKasarenei u pa3paboTKu
MPEJI0KEHU M 110 KOPPEKIIUU
TPEHUPOBOYHOTO TPOIIeCcca.
ObecneueHust yCKOPEHHOM
YTHJIN3alUU TOOOYHBIX METab0IUTOB,
00pa3yroNIMXCs IPU MBIIICYHON
JESITEIbHOCTH Pa3IMYHOTO XapakTepa.

OIIK-13

T A®K 05.002

C/02.6 lInanuposanue u KOHmMpPOb
pe3yribmamos n0020MOBKU
3AHUMAIOUUXCSL no 8UQY
adanmueHo2o cnopma

C/03.6 Cosepuwencmesosanue
CNeYUAnbHbIX PUUYECKUX KAYecs
U nogvluleHue QYHKYUOHATbHBIX
803MOJICHOCHETL opeanusma
yenoseka 8 COOMBEMCMEUU  C
nAAHAMU Nn0020MOBKU
3AHUMAIOUUXCSL

M ADK 05.004

C/01.6 [Iposeoenue 3anamuti no
aoanmueHoul huzuieckou
Kyniemype, j1e4eOHoU (hu3uieckoul
Kyivmype u ooujeli hpuszuueckoul
H0020MOBKe CO CNOPMCMEHAMU
CNOPMUBHOU COOPHOU KOMAHObI
C/02.6 Conposooicoenue
CHOPMCMEHO8 CHOPMUBHOTL
COOPHOU KOMAHObL 80 8PEMsL
CHeyUuaIbHO20 MPEHUPOBOYHO20 U
COpeBHOBAMENbHO20 NPOYECCO8

3naem:

XUMHUYECKU COCTaB OpraHu3Ma
JelnoBeKka. buoxummdeckne
0COOEHHOCTH 0OMEHA BEIIIECTB
OpraHu3Ma B 3aBHCHUMOCTH OT TI0JIa,
BO3pacTa U CTCIICHH
TPEHUPOBAHHOCTH.

Buoxumuueckue 0COOCHHOCTH
npoiiecca BocctanoBieHus. Kpurepun
BBIOOpA OMTHMAILHBIX METOJIOB
XAMHYECKOr0 aHaJIN3a,
MOKA3bIBAIOIINX OMOXUMHYECKYIO
KapTHUHY CIABUTOB TIOCIIE
BOCCTAaHOBHUTEIBHLIX BO3ICHUCTBUIA.
Ymeem:

BBIABISATE 3aBUCHIMOCTH MEKITY
mpoleccaMy SHeProoOpa3zoBaHus MpU
BBIIOJIHEHUH MBIIIEYHOMH
NESTEIIbHOCTH B YPOBHEM
bu3HIecKoi paboTOCIIOCOOHOCTH.
Hcnonb30BaTh METOIBI H3MEPEHUS U
OIICHKH (PU3UUYECKOTO Pa3BUTHS,
(GYHKIIMOHATLHOW MOATOTOBICHHOCTH
JIAI] ¢ OTKJIOHEHHUSIMH B COCTOSIHUM
3/10POBbBS;

HCITOJIh30BaTh WH(OpMAITHIO
OMOXMMHYECKHX METOJIOB KOHTPOJIS
TSl OLICHKHU BITUSTHUS (PU3UUECKHIX
HArpy30K Ha WHIUBHUA U BHECEHUE
KOPPEKIIUH B BOCCTAHOBUTEIHHBIE
BO3CHCTBUS B 3aBUCUMOCTHU OT
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pe3yJIbTaTOB U3MEPEHHI

Hmeem onvim:

Hcnonp3o0BaHus METO0B
KOMIIJICKCHOT'O aHaInu3a
TPEHUPOBOYHOIO MpoLecca U
JaJTbHENIIEro MIaHUPOBaHUS
MEPOIPUATHI 03J0POBUTEIBHOIO
XapakTepa J1 3aHUMAaIOIINXCs
Pa3HBIX BO3PACTHBIX IPYIIIL,
pa3IMYHOTO YPOBHSA
MOATOTOBIIEHHOCTH, B TOM YHCIIE C
OTKJIOHCHHSMHU B COCTOSTHUH
30POBBSL.

10.
11.

12.

1. TunoBbie KOHTPOJIbHBbIE 32JAHUSA:

1.1 Ilepeuens eonpocoe 013 npomedrcymouHol ammecmayuu.

Bomnpocs! Kk 3xk3amMeny 1o buoxumun 4esnoBeka

Hpez[MeT u 3aaa4u 6HOXI/IMI/II/I. 3Hauenue 6I/IOXI/IMI/II/I JJIs1 CII€UaJIMCTOB ITO aﬂaHTHBHOﬁ
(U3UIECKOM KyIbTYpE.

XUMHASA MBI, TUOBI MEBIIIEYHON TKAHW. XHUMHAYECKHHA COCTAaB MBIIIEYHEIX KIIETOK.
MounekyIsipHBII MEXaHHU3M MBIIIIEYHOTO COKpaleHus U pacciabnerus. OOMEH BEIleCTB B
MBIIIEYHOH KIIETKE.

buosHepreTrika MbIlIEUHON IEATEIHHOCTH.

Pacxon sHeprum Nmpu MBIIIEYHOW NEATENBHOCTH. YPOBEHb OKHCIUTEIBHBIX ITPOLIECCOB.
[lytu pecuntesa AT®, ux konuuecTBEHHAs! XapaKTEPUCTUKA.

Oco0eHHOCTH HEPBHO-TOPMOHAIBHOM PETYJISIIUYA MBIIIICYHON JESTETHHOCTH.
bruoxumuueckre u3MeHeHusl B OpraHu3Me Mpu MbILIIEUHOI paboTe.

OO611ast HarpaBJIEHHOCTh OMOXUMUYECKUX CIIBUTOB NP BHITIOJHEHUH MBIIIEYHON pabOTHI.
buoxuMmnueckne N3MEHEHHs! B MBIIILIAX.

bruoxumuueckrne n3aMeHeHus: BO BHYTPEHHUX OpraHax IpH MbIIIEYHON padoTe.
bruoxumuueckrue u3MeHEeHUs B KPOBU MPU MBIILIEYHOMN paboTe
bruoxumuueckrne u3MeHEeHUsT B MOY€ IIPU MbIIIEYHOU paboTe

@DakTopbl, BIUSIONIME HA XapakTep OWOXMMHYECKHMX CIBUTOB B OpraHuU3MEe NpU
BBITNIOJTHEHUH PA3JIUYHBIX YIIPAKHECHUN.

CootHomieHne Mexay myTsamMu pecuHTe’a AT® npu MblmedHo paboTe pa3HOTO
Xapaxrepa.
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13.
14.

15.

16.

17.

18.
19.

20.

21.
22.
23.
24.
25.

26.
27.

28.

29.

30.

31.

32.

bruoxumuueckas xapakTepuCTHKa 30H OTHOCUTEIBHON MOILTHOCTH PaOOTHI.

OOMeH BelIecTB NMPHU Pa3BUTHUH YTOMIJICHHS BO BpeMs MBIIICYHOW pabOThI U B MEPUOJ
OTabIXa.

buonornueckast ponap yromsieHus. Pa3Butue oxpaHuTenbHOro Topmoskenus. Hapymenue
(YHKIMHA  BEreTaTMBHBIX M  PETyJIATOPHBIX CHCTeM opraHusma. Vcuepmanue
SHEPreTHYECKUX PE3EPBOB OPraHU3Ma.

OOpa3oBaHre U HAKOIUICHHE JIAKTAaTa IPH MBIIICYHBIX HAarPy3Kax.
[oBpexaeHrne 6MOIOrnYecKX MeMOpaH CBOOOJHOPAIUKATBHBIM OKUCIICHUEM.
Bruoxumuueckre 3aKOHOMEPHOCTH BOCCTAHOBIJICHUS TTOCIIE MBIIIEYHOH paboThI

CpouHOE BOCCTaHOBJIEHHME. YCTpaHEHHE KpeaTHMHA. AJIAKTaTHBIA KHCIOPOJHBINA [OJIT.
Ycrpanenue nakrata. JIakTaTHBIN KUCIOPOIHBINA JTOT.

OtcraBieHHoe BoccTaHoBleHUe. CHHTE3 TJHMKOTEHAa, JXUPOB U OEIKOB B TMEPUOJ
OTCTaBJICHHOT'O BOCCTAHOBJIEHUs. CynepKOMIIEHC AU

broxuMuueckie 3aKOHOMEPHOCTH aJaNTallly K MBIIIEYHOH padoTe.

CpouHast 1 TONTOBpEMEHHAs aIalTaIlusl.

TpenupoBouHblie 3¢ (HeKThl, NX OMOXUMHUYECKasi XapaKTEPUCTUKA.

Buonornyeckne NpuHIMIBI CIOPTUBHON TPEHUPOBKH, OMOXUMHUYECKOE 0OOCHOBAHHE.

BO3paCTHBIe 1 IIOJIOBBIC OCO6CHHOCTI/I MeTaGOHI/I3Ma IIpU BBIIOJHCHUN MBIIICYHBIX
Harpy3okK.

Broxumudeckre 0COOEHHOCTH PaCTyIIEro OpraHu3Ma.

Bo3spactHbeie 0coOeHHOCTH OOMEHa BEIIECTB U OMOIPHEPTreTUKU y JETeH M MOJPOCTKOB.
ABOTHCTBIN OajaHC U €Tr0 MCIIOJIh30BaHME JJIA OLICHKH OelKoBOro oomeHa. Bo3pactHbie
OCOOCHHOCTH HEPBHO-TOPMOHAJIBHON peryisiuu. Bo3pacTHble OCOOCHHOCTH BOJHO-
MHUHEPATLHOTO OOMEHA 1 ITPOIecca OKOCTCHEHHMS.

buoxumuueckoe 00OCHOBaHHME 3aHATHN (PU3NYECKOW KYJIBTYpOH M CIIOPTOM JETeH M
IIOJIPOCTKOB.

buoxumuueckne 0CoOEHHOCTH CTaperolero opraHusmMa. MoJeKyJIsipHble MEXaHHU3MBbI
crapeHus. buoxumudeckoe 000CHOBaHUE 3aHATHI (PU3KYIBTYPON MOXKUIBIMU M CTAPBIMHU
JTIObMHU.

OcobeHHOCTH TIPOTEKaHUsI OMOXUMHUYECKHUX MPOIECCOB BO BPEMS MBIIMICYHON PabOTHI y
JIOJIEN pa3HOro IMOoJIa.

buoxuMuueckue OCHOBBI MUTAHUS. DHEPreTUYEcKas I[EHHOCTh MHUIIEBOTO pallloHA.
COanancupoBaHHOCTH MUIIEBOTO palloHa Mo Oekam, kupam u yriesogam. Coxeprkanue
B [UILEBOM PAIlMOHE BUTAMUHOB U MUHEPAJIbHBIX BEIIECTB.

Pexxum nutanusa. OcoOEHHOCTH NHUTaHHs CHOPTCMEHOB. IlpuMeHeHue OuoOIIOTHYECKU
aKTUBHBIX MUIIEBHIX J0OABOK.
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33.

34.

35.
36.

37.
38.

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.
49.
50.

51.

52.

53.

54.

brnoxumuueckuit KOHTPOJIb COCTOSIHUS 3I0pOBBS 1, 3aHUMAIOIINXCS
03/I0POBUTEIBHON  (u3ndeckoil KynbTypod. OCHOBHBIE 3agaud  OHMOXMMHUYECKOTO
KOHTPOJIA.

MeTonbl perucTpanuu OCHOBHBIX OMOXMMHUYECKHX IMOKa3aTeleil B COCTOSHUU TOKOS U
npu pU3NUECKUX Harpys3Kax.

broxumMuueckne cpeacTBa SKCIPecc-AMarHOCTUKH JIJIsT OIIEHKHA COCTOSTHUS 3/I0POBbSI

OOBEKTHl OMOXMMHMUYECKMX HWCCICIOBAaHUN. XapaKTepucTUKa OOBEKTOB, H3MEpsSieMbIe
napameTpsl. X oneHka.

XUMHUYECKUN COCTaB OpraHu3Ma.

OOMeH BeImIeCTB M JHEPTrUM MEXKIy OpPraHM3MOM W BHEIIHEW cpemoi. OCHOBHBIE
3aKOHOMEPHOCTH KaTaboyi3Ma U aHaboIu3Ma.

AT® — crpoenue u 6uosoruyeckas posb.

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

Mexanu3Mm (¢epMeHTaTuBHOro Karanuza. OOs3aTenbHble CTagud (EpMEHTATUBHOTO
katanuza. Cnemmuduyanocts pepmentos. Knaccupukanus u naaexkcanus GepMeHTOB.
Bnusiaue TtemmnepaTypsl, KHCIOTHOCTM U KOHUEHTpalMM (epMEeHTa Ha CKOpPOCTh
(epMeHTaTUBHBIX  peakuuid. MHruburopel M akTtuBaTopsl (epmMeHTOB.  Perynsmus
CKOpPOCTH ()EpMEHTATUBHBIX PEAKIIUH.

buonorunyeckoe okucienne. TkaHeBOe AbIXaHUE — OCHOBHON UCTOUHUK AT®. depmeHThI
TKaHeBOTo JpixaHus. Cxema npixarenbHod nenu. Cunte3 AT® B mporecce TKaHEBOTo
JbIXaHUS.

Jlpyrue THIBI OMOJIOTHYECKOTO OKHCIEHHs (aHa’poOHOE OKUCIEHHE, MHKPOCOMAlbHOE
OKHCIICHHE, CBOOOAHOpaaAuKanbHOE OKucieHue). OOpa3oBaHuMe U 00€3BpEKHUBAHUE
IIEPEKUCH BOJOPOA.

Buramunbel. buonormdeckas posib M KJIacCU(UKalMsg BHUTAaMHHOB. ABHUTaMHHO3BI,
TMIIOBUTAMHMHO3BI, THIIEpBUTaMUHO3bl. Hanbonee wacTo BCTpedaromuecs NPUYHUHBI
TMIIOBUTAMHUHO30B. KpaTkast XapakTepuCTHKa OTIEIbHBIX BUTAMHHOB.

Tl'opmonsl. bronoruyeckast poiab u cTpoeHne ropMoHOB. OOmIMe MeXaHU3MbI IEHCTBUSA
ropMoHoB. KpaTkas XxapakTepucTHKa OTAEIbHBIX TOPMOHOB.

O6men yrneBonoB. IlepeBapuBaHHE M BCAacChIBaHHE YIJICBOJOB B IHIICBAPUTEIHLHOM
TpaKxTe.

CuHTe3 IIIMKOTeHa U3 TII0K03bl, ONOJIOTHYECcKast POJib.

Pacman rimkoreHa o riroKo3sl (TIIMKOTEHOH3).

['mukonu3: ycnoBus IpOTEKaHUs, OCHOBHbIE META0OIUTHI U KaTaTU3UPYIOUIEe (EPMEHTHI.
OxucnuTenbHoe AeKapOOKCHIMPOBAHUE MUPYBaTa. DHEPreTHUECKUil 3¢ (HeKT TIMKoIH3a.
[{ukn TpukapOOHOBBIX KHCJIOT: OCOOCHHOCTH TPOTEKAHHS, OCHOBHBIE METa0OJIHUTHI,
sHepreTudeckuil 3¢dext mukia. DHepreTuueckuil et rexcozoaudocdarHoro myTu
pacnaza yrieBoJIOB.

Yrunuzauus MoJIOYHOU KUCIOTH B opranusme. [{ukin Kopwu.

OO0mas xapakTepucTuKa U OMOJIOTHYEcKasi pojib rekco3omMoHodochaTHoro myTu pacrasa
TJIFOKO3BI.

['mrokoHeorenes.
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55.

56.
57.
58.
59.

60.
61.

62.

63.

64.
65.

66.

67.

68.

69.
70.
71.

Oo0wmen xupoB [lepeBapruBaHKe U BCachIBaHHE )KUPOB B MHIIEBAPUTEIFHOM TPAKTE, POJIb
KEMYHbIX KHUCIOT. MoOMIM3anus >Kupa U3 KUPOBBIX Jieno. Poib meyeHn B KUPOBOM
oOMeHe. AKTHBAIMS KUPHBIX KHCIIOT.

-okHCIeHHe KUPHBIX KUCIOT. DHepreTuueckuil 3¢ ekt oxucineHus xupos. CyabOa
aneTui-kopepMeHTa B oprannzme. OOpa3oBaHUE U UCTIONB30BAHUE KETOHOBBIX TEJ.
JXemuHple KUCTOTHI ¥ UX CONU. POJIb JKEITYHBIX KHCIOT B OOMEHE JKHpa.

CuHTe3 )KUPHBIX KHCIIOT U JKUPA.

OO6men OenkoB. IlepeBapuBaHMe W BcachlBaHWE OCIKOB B IHINEBAPUTEIHLHOM TpPaKTe.
[IpoTeonn3 TKaHEBBIX OEIIKOB.

CunTe3 0enka — OCHOBHBIE 3TaIlbl, POJIb HYKJIEHHOBBIX KHCIIOT.

OO6ume mytu MeTaboiM3Ma aMUHOKHCIIOT — JIeKapOOKCHIIUPOBaHUE, I€3aMUHUPOBAHUE U
TpaHcamMuHHUpoBaHue. KocBeHHOE 1e3aMUHUPOBAHUE AaMUHOKHCIIOT.

Koneunsle mpoaykTel oOMeHa OenkoB. BpemeHHOe M OKOHYATeIbHOE 00E3BpEKUBAHHE
aMMHMaKa B TIpoliecce oOMeHa OCJIKOB.

Karabonu3m HykiIenHOBBIX KHCIOT [lepeBapuBaHne U BCaChIBAHUE HYKJICHMHOBBIX KHCIIOT
B MMUIIEBAPUTEIHLHOM TpakTe. Pacnaj HyKJIEHHOBBIX KUCIOT B TKaHsIX opranuszma. Cyan0a
a30THCTBIX OCHOBAaHHUH.

CuHTEe3 MypUHOBBIX U MUPUMUANHOBBIX HykineoTtunoB. Cunre3 PHK u /JITHK.
Bogno-munepanbapiii  0OMeH.  buosormdeckass ponb  Bombl.  CTpoeHHE  BOJBI.

DIIEKTPONUTHYECKAsT IUCCOLMALs BOJABI, BOJOPOAHBIA mokazarenb. [loctymuienue u
BBbIBE/ICHUE BOJIbI U3 opranu3ma. Perynsuus BogHoro 6anaHca opraHusma.

@opMbI CYIIECTBOBAHMS MHHEPAJbHBIX BEIIECTB B OpraHu3Me. buonorudeckas poib
MUHEpalIbHBIX BeulecTB. [locTyrienue u BriBeIeHHEe MUHEPATbHBIX BElECTB. Perynsims
MUHEpaTbHOTO oOMeHa. Hapymienuss OamaHca BOABI M SJCKTPOIUTOB TPHU MBIIICYHON
pabore.

Buoxumus kpoBu. buonorunueckue QyHKIHH KpoBU XUMHUYECKHIA COCTAB IIa3Mbl KPOBH.
CTpoeHME M XMMHUYECKUH COCTaB SPUTPOLMTOB. YUaCTHE SPUTPOLUTOB B TPAHCIOPTE
KHUCIIOpOJia M YTJIIEKUCIIOro Tra3a. JIMKOUUTHI U X ydacThe B 00eCleueHu UMMYHUTETA.
CaeprbeiBanKe KpoBH. KHUCIOTHO- me109HOM OalaHC KPOBH.

OcobenHoctn Merabomm3ma modek. CtpoeHne HepoHa W 3Tambl 00pa30BaHHUS MOYH.
DU3UKO-XMMUYECKHE CBOMCTBA MOYM. XUMHUYECKUMU cocTtaB Moud. [latosormyeckue
KOMITOHEHTHI MOYH.

B3auMocBs3b U perysius IpoIeccoB 00OMEHa BEIIECTB.

B3auMocBs3b MpoIeccoB 0OMeHa yTIeBOIOB, JKUPOB, OCIIKOB.

BHyTpukiierounas perynsuus npoieccoB oOMeHa BemiecTB. HepBHas u rymopaibHas
perysiius oOMeHa BELIECTB.

®I'BOY BO «MockoBcKasi rocy1apCcTBEeHHAS aKaJleMusi (PU3HYECKON KYJIbTYPbI»

Kadenpa ¢pusnonorun u Onoxummun

IK3aMeHaAHOHHBIN omieT Ne 1

1. Ilpenmer u 3amayn OMOXMMHUHW. 3HAYCHHE OMOXUMHH ISl CIEIUAIMCTOB 1O aJalTUBHON
(U3UIECKOM KyIbTYpE.
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2. XuMust MBI THUObBl MBIIIEYHOW TKAHW. XUMHWYECKHH COCTAB MEIINICYHBIX KJIETOK.
MonekyIspHbIi MEXaHU3M MBIIIEYHOTO COKpAaIIeHUusT U pacciadnenus. OOMEH BeIIecTB B
MBIIIEYHOH KIIETKE.

3. buoxumuueckoe 00OCHOBaHME 3aHATHHA (U3MUECKOW KyJIbTYpOH M CIIOPTOM Yy JETeH u
IIOJIPOCTKOB.

3aBenyroumii kadenpoit k.0.H. CtpensHukosa 1U.B./
MockoBckasi rocy1apCcTBeHHast akaaeMusl (GU3NIECKON KyJIbTYphI
Kadenpa ¢pusnonoruu u Onoxummun

DK3aMeHAUMOHHBIN OMJIeT Ne 2

1. OOMeH BemlecTB W DJHEPrMM MEXIy OpPraHu3MOM M BHemHeW cpenoid. OCHOBHBIC
3aKOHOMEPHOCTH KaTa0oyiMm3Ma U aHaOboIu3Ma.

2. buosHepreTrka MBIIIEUYHOMN 1€ATENbHOCTH.

3. buoxumuueckne OCOOCHHOCTH CTaperolero opraHu3mMa. MOJeKyIsIpHble MeXaHU3MbI
cTapeHus. buoxumuyeckoe 0OOCHOBaHHME 3aHATHH (U3KYJIBTYpOH TMOXUIBIMH U CTapbIMH
JTIOJbMHU.

3aBeayronuit kadenpoii k.6.H. CtpensaukoBa 1.B./

MockoBckasi rocy1apcTBeHHasI akaaeMusl (GPU3NIECKON KyJIbTYphI
Kadenpa ¢pusnonoruu u Onoxummun

Dk3aMeHANMOHHBIN Omier Ne 3

1. O6pa3oBaHue 1 HAKOIJICHHE JIAKTATA IPU MBIIICYHBIX HATPY3KaXx.

2. ®epmenTaTuBHBIN  KaTanu3. CTpoeHne HepMeHTOB. AKTUBHBIA U aJITIOCTEPUUYCCKUN IIEHTPHI
(bepMeHTOB.

3. BoaHo-muHepanbHBIE  OOMeH. buomornueckass poab  Boael.  CTpoeHHE  BOJBI
9H€KTpOHI/ITI/I‘-I€CKa$I Jucconuanusa BOObI, BOI[OpO,Z[HBIﬁ I1oKa3aTcib. HOCTyHHeHI/Ie " BBIBCACHUC
BOJIbI U3 opranu3ma. Perynsius BogHoro 6anaHca opraHu3Ma.

3aeayronuit kadenpoii k.6.H. CtpensaukoBa 1.B./

1.2. Tecmoevie 3a0anusn

Pa3nes 4. Buramunsbl. I'opmoHBI.
Bapuanr 1.

1. IToTpeGHOCTH BUTAMHUHOB OPraHU3MOM B CYTKH H3MepsieTcs B:
a) MIJJTUTpaMMax U MUKpOTpaMMax;

0) KujIorpamMmax;

B) JINTPAX;

') MOJIEKYJax;

1) TroiMax.
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2. XapakTepHasi KApTHHA IMHIH Pa3BHBaeTcs NPH HeJOCTATKE BUTAMMHA:
a) A; 0) C; B) B; r) D; n) PP.

3. B cocraB kodepmenta HA/l BXOAUT BUTAMMUH:

a) A; 0) Bi; B) Bo; r) PP; 1) Bia.

4. Butamuu B12 conepkuT KaTHOH:

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

6. Buramuun PP BxoauT B coctaB kodepmeHTa:

a) KoA; 0) HAL; B) HAZ1D; r) ®AJ; n) ®MH.

7. buosoruyeckasi pojib Buramuna E coaures k:

a) YYacCTHUIO B CYMEpPEYHOM 3PEHUU;

0) moaaep>KUBAaHUIO MTOCTOSHCTBA KOHIICHTPAIIUH KaJbIIHsI B KPOBU;

B) HHAYIIUPOBAHUIO KAJBINI CBA3BIBAIONINX OCIIKOB;

T') IPEephIBAaHUIO EPEKHCHOTO OKUCIICHHUS JTUIHIOB.

8. ButaMiuH HUKOTHHAMM/I BXOJUT B COCTaB KodepMeHTA:

a) KoA; 0) HAJL; B) DA/l; r) ®MH.

9. ABUTOMHHO3 — 3TO:

a) MaToJIOTUYECKOE COCTOSHUE, Pa3BUBAIOIIEECS U3 THIIOBUTAMUHO30B;

0) oTCcyTCTBUE JTHOOBIX BUTAMUHOB B OpPraHU3ME;

B) Mepe03UpOBKAa BUTAMUHOB,;

T) CTaAusl YTHIM3AIMA BUTAMUHOB U3 OPTaHU3Ma;

1) KOHEeYHasl CTaus pacueruieHns ButaMuHa D.

10. Cpennsisi cyTouHasi NOTPeOHOCTH B BUTAaMHUHe B1 1711 B3pocJioro yesioBeka:

a) 200-250 MkT; 0) 2-3 mr; B) 3-5 wmr; r) 5-10 mr; n) 15-25 wr; e) 100 mxkr.
11. HapymieHusi B opranu3me, BbI3BaHHbI€ HAKOIJIEHHEM BUTAMUHA, HA3BIBAIOT:
a) TUTIEPBUTAMHHO30M; 0) TUTTIOBUTAMHHO30M; B) aBUTAMHHO30M.

12. HapymieHue KpoBeTBOPEHHSI B KOCTHOM MO3Te BbI3bIBaeT Ie()MIIUT BUTAMUHA:
a) Bi; 0) Be; B) Bi2; r) Bis.

13. bumu3kue nmo XHUMHYECKOMY CTPOECHHIO COeJIMHEHHs, 00/iaJamue OJAUHAKOBBIMH
0M0JIOTHYeCKHMH CBOMCTBAMHU, HA3BIBAIOT:

a) BATAMUHAMU; 0) uzomepamu; B) TOMOJIOTaMU; ') BUTaMEpamHu.

14. AneMus pa3BuBaercsi npu Jepuunure B OpraHn3Me BUTAMUHA:

a) A; 0) Bi2; B) By; r) PP; n) E.

15. B npouecce KpoBeTBOpEeHHsI MIPUHMMAET Y4aCTHE BUTAMHUH:

a)Bi;  6)By  B)Bs; 1)Bo;  n)Bun

Pa3nen 5. O6meH yriieBoaoB.

Bapuanr 1.

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

a) TIIUIEPHH; 0) kpaxMai; B) TJIIOKO3a;  T)pubo3a; 1) caxaposa.
3. MoHOMep IIHKOTeHa:

a) pubo3a; 0) III0K03a; B) caxaposa; r) ppyKTO3a; 1) TAJTaKTO3a.
4. IIpoaykTOoM ruipoJin3a KpaxmaJa siBJisieTcs:

a) TJII0K034; 0) pubo3a;  B) caxaposa, r) ppykTO3a; 1) aMHJIO3a.
5. Haiiaure cOOTBETCTBHE:

JAucaxapun MoHomepbl

1. caxapoza a) IJII0K03a;

2. MabTO3a 0) ppykTo3a;

3. nmakto3a B) raJIaKTO3a;
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r) pubo3sa.
6. I''moxo3a — 310!
a) MOHOcaxapua, 0) onmdrocaxapuj;  B) AUcCaxapuj; T) MOJUCAXAPHU]T;
1) TIIOKOTIPOTEUI.
7. @pykKTO3a — ITO:
a) MOHocaxapui;, ©0) Aucaxapui;  B) OMUTOcaxapui;, T) HOJHCAXapHI;
1) TIIOKOTIPOTEHUI.
8. B cocTaB caxapo3bl BXOAAT:
a) IB€ MOJICKYJIbI TJTFOKO3BI; 0) 1Be MOJIEKYIBI (DPYKTO3HI; B) TUIIOK03a U (PpyKTO3a;
I') rajakTo3a U rJroKo3a; 1) TaJlakTo3a U QPyKTO3a.
9. ®yHKUMOHAJIbHbIE TPYNIbI [VIIOKO3bI:
a) ajbpACTUAHAS U THAPOKCUIIbHAS, 0) kapOOKCUIIbHAS ¥ AMUHHAS;
B) KapOOKCHUJIbHAS U aJIbJCTHU IHAS, ') KapOOKCHIJIbHASI U TUIPOKCHIIbHAS;
1) anmbACTUIHAS U KETOHHAS.
10. KoHeYHBIM NPOAYKTOM aAHAIPOOHOI0 PACHA/AA IVIIOKO3bI SBJISETCS:

a) IL1aBEJIEBO-YKCYCHOW KHCIIOTBI; 0) MUPOBUHOTPATHON KHUCIIOTHI, B) MOJIOYHOM
KHCIIOTBHI;
T') 0—KETOTJIyTapOBOIl KUCIIOTHI; 1) ¢pochoeHonmupysar.

11. Yuciao mouekya ATE® oOpadywommuxcs NPUH TJIHKOJIM3Ee B a3POOHBIX YCJIOBHUAX
COCTaBJISAET:

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

12. Hopma KOHIEHTPALMH IIIOKO3bI B KPOBH COCTABJISICT:

a) 1-2 Mmmons/m; 0) 4-6 MMOJIB/T; B) 9-10 Mmomb/I; r) 0,5-1 mmoub/i; 5) 10-12
MMOJTB/II.

13. IlpucyTcTBHE IVIIOKO3bI B MOYe HA3bIBACTCS:

a) reMaTypus; 0) TIIOKO3ypus; B) KETOHYpPHS; I') NPOTEUHYPUS; 1)
TUIEPIIINKEMHUS.

14. I'imoxo3a pesepBupyercs B nedeHu B popme:

a) Kpaxmana; 0) caxapo3sl, B) JIAKTO3HI; T') EJUTIOJIO3HbI; 1) TIIUKOTeHA.

15. Pacnaa riaMKoreHa B MbIIIIAX U MeYeHU HAYMHAETCS € PeaKIum:

a) TUZIPOJIN3a; 0) OKHCIICHNS, B) THOJIH3A; r) pochoponusa.

16. IIpu a3po0HOM pacnaje ri0Kko3bl anetuia-KoA odpasyercs us:

a) (dhochorImIepruHOBOrO AJIbICTH/IA; 0) TUPOBUHOTPATHON KUCIIOTHI; B) MOJIOYHOH
KHUCIIOTHI;

I') IIAaBEJIEBOYKCYCHOM KHUCIIOTHI; 1) ¢ocdoeHoMUpYyBaTA.

17. Mos1ioyHasi KHCJIOTA SIBJSIETC KOHEYHbIM MPOIYKTOM aHA3POOHOI0 MpeBpallleHus

a) aJICHUHA; 0) aMHHOKHCJIOT; B) TJIIOKO3HI; ') HYKJICOTHIOB.

Pa3zgesa 6. O0OMeH 0eJIKOB M HYKJIEMHOBBIX KHCJIOT.

Bapuanr 1.
1. HajiguTe cooTBEeTCTBHE:
1. mpocThie Oenku a) MPOTEUHBI,
2. CTIO’KHBIC OCJIKU 0) MpOTEeUIbI;

B) TPUTIULEPUABL;
T') HYKJICOTH/IBI.
2. Ilpu neHatypauum y 0e1K0OB B IEPBYIO 0Uepe/ib U3MeEHsIeTCS CTPYKTYypa:
a) IepBUYHAS; 0) BTOpUYHAs; B) TPETHUYHAS; T') YeTBEPTUYHAS.
3. Ilo koauyecTBYy M XapakrTepy (YHKIHOHAJIBLHBIX TPyNn AMHHOKHCJIOTA AJIAHUH
SIBJISIETCSI:
a) MOHOAMHHOKapOOHOBOW KHCIIOTOM;
0) TnaMMHOKapOOHOBOM KUCIIOTOM;
B) MOHOAMHHOAMKApOOHOBOM KUCIIOTOM.
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4. YKaxkuTe He3aMEeHUMYI0 THAMHUHOMOHOKAPOOHOBYI0 KHCJIOTY:

a) JIU3UH; 0) poJvH; B) BaJIUH; I) JTEHLUH; 1) TPEOHUH.

5. BHYTPHUKJIETOYHBII MPOTE0JIU3 MPOTEKAET B:

a) JIN30COMAX; 0) pubocomax; B) MUTOXOHJPUSX;  T) sAIpE; 1) IIUTOILIa3MeE.
6. IIpeBpameHue nencMHOreHa B MENCUH MPOUCXOAUT MO AeiiCTBHEM KHCJIOTHI:
a) CEpHOI; 0) consiHO#;  B) yrompHoOW;  T) (hochopHOii.

7. ®opmy.ty H2N—CH: — COOH HMeeT aMUHOKHCJIOTA:

a) aJaHWH;, 0) IJIHIINH; B) TNIyTaMUH; ') LIUCTEHH; 1) JIU3UH.

8. Bropoii 3Tan cuHTe3a 0€e/IKa — PEKOTHULMS — OCYIIEeCTBJISETCS ¢ Y4aCTHEM:

a) JHK; 0) uPHK; B) pPHK; r) TPHK.

9. OCHOBHBIM NpeBpalieHHeM AMUHOKHCJIOT B OPraHU3Me SIBJISIeTCS peaKkuus:
a) Ie3aMUHUpPOBaHUs;  0) 1eKapOOKCHIMPOBAHMUS,

B) MU30MEpHU3AIINH; ') TPAHCAMUHHUPOBAHUSI.

10. KoHeyHBbIM NPOAYKTOM pacnajga aMHHOKHMCJIOT ABJISETCS KHCI0TA:

a) IMMOHHAsI; 0) MoJI0UHas, B) MOYCBHUHA; ') MOYEBas, 1) si0JI09YHasl.
11. B 6e1kax aMHHOKHMCJIOTHBIE OCTATKH CBSI3aHbI MeKIY C000ii:

a) CII0KHO(PUPHBIMU CBSI3SIMH; 0) BOJIOPOTHBIMH CBSI3SIMU;

B) MEITUIHBIMH CBSI35IMU; T') aHTHJIPUIHBIME CBSI3SIMHU.

12. IIpoayKT peakuuu 1eKApOOKCHIUPOBAHNS AMUHOKHUCJIOT:

a) MOJIOYHAsl KUCJIOTa, 0) aMMHaK; B) YIJICKUCTIBIN Ta3; ) BOJA; 1) KETOHOBBIE
Tena.

13. B oO6pa3oBanun aucyJIb(UIHOM CBSA3H YYACTBYIOT AMHUHOKHCJIOTBI:

a) aJlaHUH, 0) TIHIMH; B) TJIyTaMUH; T') IUCTCHH.

14. B kucJi0ii cpeae Mos1eKy.abl 0eJIKOB:

a) UIMEIOT OTPULIATEILHBIN 3apsi/; 0) UMEIOT TIOJIOKUTEIIBHBIN 3apsI;

B) DJIEKTPOHEUTPAJILHBI.

15. Ilpu nenarypauuu 0eJJKOB He M3MEHSIETCSl CTPYKTypa:

a) epBUYHAS; 0) BTOpHYHAas; B) TPETUYHAs; I') Y4ETBEPTUYHAS.

Pazgen 7. O0OMeH KUPOB.

Bapmuanr 1
1. HeliTpajibHbI€e )KMPBI — ITO:
a) TPUTTTULEPUIBL; 0) JTUTIONIBI; B) dochonumusr, ') CTEPOUIBI.
2. PacTBOpMMBIM NPOAYKTOM I'MAPOJIN3A )KUPOB ABJIAETCH:
a) CTeapUHOBAsI KUCJIOTA, 0) MaTBMUTHHOBASI KUCIIOTA;
B) OJICMHOBAsI KUCJIOTA, T') TJIUIEPHH.
3. B peakuuio ruipupoOBaHUs BCTYNAKOT:
a) 9TaHOI; 0) rauIepuH; B) TBEPABIN KUD; T') )KUJIKHH JKHP.
4. B nepeBapuBaHUM M BCACHIBAHUH KHUPOB MPUHUMAKOT y4acTHe:
a) KEeTOKHUCIIOTHI, 0) JKUPHBIE KUCIIOTHI; B) KEJIUYHBIE KUCIIOTHI; ') aMHHOKHUCIIOTHI.
5. p—okucieHne ;JKUPHBIX KUCJIOT MPOTEKAET B:
a) IN30COMax; 0) MUTOXOH/IPHUSX; B) pubocomax; T') IUTOIIJIA3Me.

6. I'muxodochoannuabl ABIAIOTCA 00513aTeIbHOH COCTABHOM YacThIO:

a) MyJIbTUIH3UMHBIX KOMIIJICKCOB;

0) cMHTETa3 BBICIIMX KUPHBIX KUCIIOT;

B) pubocom;

r') OMOJIOTUYECKUX MEMOPaH.

7. MoOMIHM3AHUIO JKMPA U3 )KUPOBBIX JeN0 (JIUIMOJIN3) YCHJINBAIOT:

a) aJpeHaJINH; 0) CepOTOHMH; B) TUPOKCHH; I') THPOTPOIINH; 1) THUMO3HH.
8. IIpoaykramu ruapo/im3a creapuHa siBJIsIlOTCS:

a) INIMLIEPUH U CTEapUHOBAsk KUCIIOTA;

24



0) STUJICHTJIMKOJIb U BOJIA;

B) CT€ApUH U YTIIEKUCIIBIN Ta3;

T') YIIEKUCIBIN Ta3 U BOJA;

1) OJICMHOBAsI KUCJIOTa U TIIHIICPUH.

9. IIpouecc cuHTE3a BHICIIMX KUPHBIX KHCJIOT JIOKAJIU30BAH:

a) BO BHEUIHEW MeMOpaHe MUTOXOH/IPHIA;

0) BO BHYTpeHHEH MeMOpaHe MUTOXOHIPHIA,

B) B MeMOpaHax dHI0IUIa3MaTHYECKOT0 PETUKYITyMa;

T') B KJIETOYHON MeMOpaHe.

10. IIpomMeKyTOUYHBIMH MPOAYKTAMHU OKHCIEHHUS KUPHBIX KUCJIOT SIBJISIIOTCS:

a) TIUIEPUH; 0) KETOHOBBIC TEIa; B) MHPYBAaT; I') YIJICKUCTBIA Ta3; 1)
docdoamokcuaneToH.

11. 7Kupbl nepeBapuBaroTcsi Noa aeiictBueM (pepMeHTA:

a) aMHIIa3kl; 0) TpurcuHa; B) JIMNA3bI; T) MEeNTH/IA3BI; 1) MQJIbTA3Bl.

12. Opran 4yesioBeKa, YYaCTBYIOIIHMH B epeBAPUBAHUM KUPOB:

a) OpoHXHUATBHOE JIEPEBO; 0) HaIMOYCYHHKH; B) IICUCHb; ') IOYKH; 1) BUJIOUYKOBAst
xKenesa.

13. BuTaMuHBI BXOJAT B COCTAB:

a) TOPMOHOB; 0) kopepMeHTOB; B) KETOHOBBIX. TE; T') MOJIMCaXapUJIOB.

14. IIpoaykTamMu rupo/iu3a TPUCTEAPHHA ABJIAIOTCH:

a) STUJICHIJIMKOIb U BOJA;

0) yrIeKuCbIi Ta3 U BOJA;

B) TJIMIIEPUH U CT€apUHOBAs KHCIIOTA;

') CTEPUH U YTJIIEKUCIIbIH Ia3.

15. OmMyJabrupoBanue KMPOB B NHUIIEBAPUTEIHLHOM TPaKTe MPOMCXOAUT MPH AeiiCTBUU
coJlei:

a) COJISTHOM KUCIIOTHI,  0) )KEIIUYHBIX KUCJIOT;  B) pochopHOt KUCTOTHI; T') aMUHOKHUCIIOT.

Pa3zgen 11. XumMuuecKHii cOCTAB MbBIIIEYHOM TKAHM.

Tect mo Teme: « BMOXUMUA MbIIIL U MBILHTEYHOI'O COKPALIEHUS».
Bapwuanr 1.

1. Muor;j100MH B MbIIIIAX YYACTBYET B JICNIOHUPOBAHUM:

a) BUTAMUHOB; 0) MOHOB KaJbIIUS; B) KHCJIOPOJa; T') YIJIEKUCIIOTO rasa.

2. AKTHBHOCTH (pepMeHTa KPpeaTMHKUHA3bI BO3pacTaeT Mo AeiicTBHEM:

a) anpeHanuHa; 0) kpeaTuHa;, a)kpeaTuHuHa; T)ATO.

3. Pabota HaTpuii - KaJIMeBOro Hacoca odecrneYnBaeT:

a) BBICOKYIO KOHIIGHTPAIIMIO MOHOB KaJIHsl CHAPY>KU KJIETKH, HIOHOB HATPHs BHYTPH KIIETKH;
0) BBICOKYIO KOHIICHTPAIIUIO HOHOB HATPHS CHAPYKU KIJIETKU, HOHOB KAJIUS BHYTPU KIIETKU;
B) BBICOKYIO KOHIIEHTPALIMIO HOHOB HATPUSI U MOHOB KaJUsl BHYTPH KJIETKH.

4. @epmenT kaabuueBasa ATd-a3a 1okajau30BaHa B:

a) 1u3ocomax; ©0) MuopuOpMIIaxX; T) IUCTEPHAX CApPKOIUIa3MAaTUYECKOH CeTH;

B) MUTOXOHJPHSIX.

5. Mu031H BXOJUT € COCTAB:

a) JIN30COM; 6) muoudpur; B) MUTOXOHJIPHIA; ') pubOCOM.

6. 32 c4éT TPEHHPOBOK C HCMOJIb30BAHHEM CHJIOBBIX HATPY30K COOTHOLLIEHHE MEKIY
THUNIAMH MBbIIIEYHbIX BOJTOKOH:

a) U3MEHSETCA B CTOPOHY IpeoliaagaHust OeNbIX BOJOKOH; 0) HE U3MEHSETCs;

B) U3MEHSETCS B CTOPOHY NpeoliaiaHusl KPaCHBIX BOJIOKOH.
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7. HepBHbIii I1BUTaTeJIbHbIIH HMIYJIbC BbI3bIBACT:

a) B3aMMOJICHCTBHIE aKTHHA C MHO3UHOM;  0) MOHIKeHHe KoHueHnTparuu Ca?’ B capkomnnasme;
r) rugponus ATD B) MoBbIIIeHHe KoHIeHTparuy Ca’™ B capkomnnasme;
8. Kaxxnplii IMKJ MBIINIEYHOr0 COKpamieHusi (o0pa3oBaHHMe, MOBOPOT M pPa3pbiB CHAEK)
TpedyeT B KauecTBe HCTOYHUKA JHEPIrUu:

a) onHoit Monekynel AT®; 6) nByx mosnekyia AT®; B) Tpéx mosiekyn AT®; T) nsaTH MOJIeKy1
ATO.

9. Jlnag MeaJIeHHO COKPAIIAIIIMXCA MBbIIIEYHbIX BOJOKOH XapaKTepHbI CjeAyHolne
NMoKAa3aTeJM:

a) 0OJIBIIIOE KOTMYECTBO MUTOXOHAPUI U 3aTIaCOB MUOTIIO0WHA, MEIJICHHAS YTOMJIISIEMOCTb;

0) BBICOKasI CITOCOOHOCTh HAKAIUIMBATh KUCJIOPOIHBIN ONT, OBICTpasl yTOMIIIEMOCTb, Pa3BUTHIN
CapKOIJIa3MaTUYECKUI PETUKYIIYM, BbICOKasi akTUBHOCTb AT®-a3pl 1 Kp®d-kuHa3sbl.

B) BBICOKas CHOCOOHOCTh HaKalUIMBaTb KHUCIOPOAHBIA JONr, MENJeHHas YTOMIISIEMOCTb,
OombIIHe 1O pazMepy MUOPUOPUILTBI, 3HAYNUTEILHBIC 3aI1achl MHOTTIOOHHA.

r) ObICTpasi yTOMJISIEMOCTb, PAa3BUTHIN CapKOIUIa3MaTUYECKUN PETUKYIYM, MHOTO MUTOXOHJIPHIA.
10. Cun1a ¥ CKOpPOCTH COKPALIEHUS MBIIIIBI 3ABUCHT OT:

a) 30HbI MOIITHOCTH, 0) KOJIMYEeCTBA JBUTATEIHHBIX SIUHUIL;

B) YaCTOTHI HEPBHBIX UMITYJIHCOB.

11. CoxpaieHue riiagKux MbIIIL HHUIMUAPYeETCS:

a) HEPBHBIMH UMITYJIbCaMH;, ©0) HEKOTOPBIMH TOPMOHAMHU,

B) MOBBIICHHEM KOHIIeHTpauu noHoB Ca’" B capkoriasme;

T') MOBBIILIEHUEM KOHIIEHTPAIIMH JIAKTaTa B MUOLIUTAX.

12. CoxkpaTuTe/IbHBIM 0€JIKOM MbIIIEYHbIX KJIETOK SIBJISIETCS:

a) KOJUJIareH; 0) MUOTIIOOWH; B) MUO3HH.

13. K xpomonporengamM 0OTHOCUTCSI MbIIIEYHBIH 0e/I0K:

a) aKTHUH; 0) MHO3UH; B) MUOTJIOOWH; ') TPOTIOHHH.

14. KakoBO COOTHOILIIEHHE MEIJIEHHO- U ObICTPOCOKPAINAKIIUXCH MbIIIEYHBIX BOJOKOH Y
CIPUHTEpA:

a) 80/19; ©) 55/45; B)23/76; 1) 60/39.

15. B cyxom ocTaTKe MBIIIEYHOI0 BOJOKHA B HauOOJbIIEeM KOJHYECTBE COMAEPKATCHA
MOJIeKYJIbI:

a) BoAbl; 0) OENKOB; B) YIVIEBOJOB; T) MUHEPATbHBIX BEIIECTB.

Pa3nes 12. buoxumuyeckue u3MeHeHUs1 B OpPraHu3Me NpH MbILIEYHOI padoTe

Tema «BUODHEPTETUKA MBIIIEYHOM JEATEJIbHOCTW».

Bapmuanr 1
1.MakcumaJjibHOe oTpedJieHrne KUCI0POAa XapaKTepu3yeT MAKCUMAJIbHYI0 CKOPOCTh:
a) aJICHWIaTKUHA3HOU peaKkluu; I') TKAHEBOTO JIbIXaHUS,
0) rIMKoNMN3a; B) KpeatuH(pochaTHON peakiuu.

2. [IpeaeabHasi NPOAOJIKUTEIBLHOCTH PA0OTHI B 30He CYOMaKCHUMAJIbHON MOIIIHOCTH:
a) 8-10c;  ©6) 30-40c;  B) 4-5mun; 1) 20-30 MUH.

3. Bpemsi pa3BépThIBaHUSA IVIMKOJUTHYECKOT0 mMyTH pecunTe3a AT®:

a) 6-7 MuH,; 0) 3-4 muH; B) 20-30 c; r) 1-2c.

4. A3po0HbIM nyTéM pecunte3a AT® saBasiercs:
a) TKaHEBOE JbIXaHUE; 0) pacuieTuIeHHe TIIIOKO3bI 10 MOJIOYHON KHCIIOTHI,
B) MpeBpatieHue kpeaTuadocdara B KpeaTuHUH U pocdart; I') TJIFOKOHEOTE€HE3.

5. OcHOBHOIi HCTOYHUK IHEPTUH NMPHU BbINOJHEHNUH 0YeHb NMPOJAOKUTEIbHbIX HATPY30K:
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a) TJIUKOTEH; 0) I1I0K03a; B) KETOHOBBIC TENA; r) kpearuHdocdat

6. CyTouyHOe BbIBeIeHHE ¢ MOUYOI KpeaTHHHHA SAABJISIETCS KpUTeprueM éMKOCTH:
a) a3poOHOI pabOTOCITOCOOHOCTH;

0) anakTaTHON PabOTOCIIOCOOHOCTH;

B) JIAKTATHOHM pabOTOCTIOCOOHOCTH.

7. BpeMms noajep:xkaHusi MAKCMMAJIbHONW MOIITHOCTH a3p0o0HOro nyTu pecunresa AT®:
a) JIeCATKU MUHYT; 6) 10-30 mus; B) 60-40 c; r) 8-10c.

8. Muokunna3za karaauzupyer oopazopanue ATD:

a) U3 1ByX Monekyia AM®; 0) u3 1Byx Monekyn AJ1D; B) TJIIOKO3BI; I') NINKOTEHa.
9. Haiinure cooTBeTCTBHE:

OCHOBHOM MEXaHU3M YHEProoOeCTICUCHHS XapakTepuCTUKa YIIPaKHEHHUI

1. A3poGHbrit a) KpaTKOBPEMEHHBIE YIIPAKHEHUSI BBICOKOU
2. AHa3pOOHBIIH MHTEHCUBHOCTH;

0) nnuTenbHast paboTa yMEpEeHHOM
MHTEHCUBHOCTH.

10. AfeHWIATKUHA3HOM peaKu el ABJIAETCA:

a) B3auMojieicTBHE IBYX MoJiekys AJlD;

0) pacmieruienne riaukoreHa 10 CO> u H»O;

B) pacIIeIUIeHUE TIMKOTEHA 10 MOJIOYHOM KHCIIOTHI;
T') TKAaHEBOE JIbIXaHUE.

11. U30b1TOYHOE 0Opa3oBanue CO: BbI3bIBaeT BO3PACTAHHE CKOPOCTH PeaKUMu:
a) aJICHUJIaTKMHA3HOM; 0) TIIMKOIN3a;
B) kpeatuHpochaTHOii; T') TKAHEBOTO JIbIXaHUS.

12. IlpoaykTomM aHA3POOHOIO IJIMKOJIN3A SIBJISAETCH:
a) TJII0K03a; 0) IIIMKOTeH; B) MOJIOYHAsI KHCIIOTA; r) aneTui—KoA.

13. CyocTpaTom a3pooHoro nytu pecunre3a AT® He siBiasieTcsi:
a) alleTOyKCyCHAasl KUCIIOTa; 0) AMO; B) TJIIOK033; T') TJIUKOTEH.

14. Dnepruss AT® HeoOXoauMMAa ISl MPOTEKAHUS PeaAKIHIA:
a) TUJIPOJIN3a; 0) uzomMepu3aIny, B) OKUCIICHUS; ') CUHTE3a; 1) pacraja.

15. Hcxoanbix 3amacoB AT® B mMuonurax J0CTATOYHO JJIsI COBepLIeHHs] padOTHI B

TeyeHmue:
a) 6-7 MuH,; 0) 3-4 muH; B) 20-30 c; r) 1-2c.

Tema «BUODHEPTETUKA MBIIIEYHOM JEATEJIbHOCTW».
Bapuanr 2

1. OCHOBHOI HCTOYHMK JHePruM Npu mapagoHckoMm dere:
a) aJICHWIaTKWHA3HAs peakius; O) INIMKoNu3; B) KpeaTHMH(ochaTHas peakiysi; TI) TKaHEBOE

JIBIXaHUE.

2. OCHOBHOM MCTOYHUK Hepruu npu dOere Ha 100 m:
a) aJICHWIaTKMHA3HAs pEaKIIUs; 0) MJIMKOJIH3;
B) KpeatuH(ochaTHas peakius;  T) TKAHEBOE JbIXaHHUE.

3. BO3MOKHOCTH aJIaKTATHOr0 NMyTH pecuHTe3a AT@® MOKHO OLEHHUTH MO BbIAEJIEHUIO C
MOY0ii:
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a) aMMHOKHCJIOT; 0) MOYEBOW KHUCIIOTHI; B) KpEaTHHUHA; T') MOYEBHHBI.

4. PazpuTHe JaKTaTHOI pad0oTOCIIOCOOHOCTH MOKHO OLICHUTD 110 BeJINYMHE:
a) aJIaKTaTHOTO KHUCIOPOIHOTO JI0JITa; 0) MIIK; B) IOPOT'Y aHadpOOHOTO OOMEHa;
r) pH KpoBU moce BBIMOIHEHUS HATPY3KU CyOMaKCUMaIbHON MOIIIHOCTH.

5. Bpemsi moajiep:kKaHusi MAKCUMAJIbHOW MOIIHOCTH TJIMKOJUTHYECKOr0 MYTH PecHHTe3a
AT®:
a) 6-7 MuH,; 0) 2-3 muH; B) 20-30c; r) 1-2c.

6. B coctaB AT® BxoasT:

a) aJICHUH M 0CTaTOK (POCHOPHOI KUCIOTHI,

0) amenuH, pubo3a u 1Ba octaTka GpochopHOIl KUCTOTHI;

B) aJIeHUH, pu003a U TpH ocTaTka GochOpHON KUCIOTHI;

T') aJICHUH, Je30KCupr003a U Tpu ocTtaTtka GocPOpHON KUCIOTHI,

7. Metabosinvyeckasi EMKOCTh a3POOHOI0 pacnaaa 0HOr0 MOJIA IJIIOK03bI COCTABJISIET;
a) 2 mosist AT®; 0) 3 Mo ATD; B) 19 momneit AT®; r) 38 moneit ATO.

8. IIpouecc pepmenTaruBHoro npeppaimeHuss AJI® B AT® ¢ nepeHOCOM IJIEKTPOHOB OT
cy0cTpaTa Ha KHCJI0OPOJA HA3BIBAETCS:

a) BOCCTAHOBUTEJIbHAS CHOCOOHOCTH; 0) THIPOKCUIMPOBAHHUE CyOCTpara; B) THUIPOJIU3
cyOcTpara; T) u3oMepH3alys;  J1) OKUCIUTENbHOE (hochopuIrpoBaHue.

9. [IpeneabHasi NPOAOKUTETbHOCTH BHINOJIHEHHUS AJJAKTATHBIX HATPY30K:

a) 10-15¢c; 0) 4-5 muH; B) 20-30 MuH; r) 2-3 yac.

10. MakcumasabHoe noTpediaenune kuciaopona (MIIK) sBiasiercst kpurepuem:
a) EMKOCTH; 0) MOIITHOCTH; B) 7 (peKTUBHOCTH.

11. buoxumuueckas oueHka KpeatundocdarHoro nytu pecunresa ATP ocymecrBiasiercst
noKa3areJiem:

a) MaKCUMAaJIbHOTO MOTPEOICHUS KHUCIOPOIa; 0) moporom aHa’poOHOT0 OOMEHa;

B) KHCJIOPOJHBIM IPUXOA0M; I') aJJaKTaTHBIM KUCIIOPOJIHBIM JIOJTOM.

12. MakcuMaJIbLHAs1 MOLIHOCTHh — JTO:

a) BpeMsl TOCTHIKEHHUS CYTIEPKOMITCHCAIINH, 0) K03(pPUITUEHT TTOJIE3HOTO NCUCTBUS;
B) Haubosiblee BpeMsi HHTEHCUBHOW pabOThI; r) HauOoJbIIasi CKOPOCTh 00pa3OBaHUSA
ATD;

13. IIpeneabHasi NPOAO/KUTEIbHOCTD BHINOJHEHNSI HATPY30K MAKCUMAJIbLHOW MOIITHOCTH
a) 15-20c; 0) 4-5 muH; B) 20-30 MuH; r) 2-3 yac.

14. IlpeaejJbHYI0 MHTEHCHMBHOCTHL PadoThl 3a cyerT pecuHTe3a ATE® xapakrepusyer

KPUTEpPHIi:

a) K03 (HUIMEHT MMOJIE3HOTO JICHCTBUS, 0) MakcuMasbHas MOIIHOCTD;

B) Mera0onnyeckass EMKOCTb; r) Merabonmueckas 3(h(HEKTHBHOCTS; J) CKOpPOCTb
pa3BEPTHIBAHUS.

15. XumMu4eckas JHePrusi AKKYMYJIHPYeTC B MAKPOIPTHUECKUX CBSI3AX:

a) BOJIOPOJTHBIX; 0) KUCJIOPOIHBIX; B) CyJb(aTHBIX; T) CyIb(UIHBIX;

1) ¢ochaTHBIX.
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Tema «BUOIHEPTETUKA MBIINEYHOM TEATEJIBbHOCTH».

Bapuant 3
1. JlakTaTHBIM yTeM pecuHTe3a AT® siBasiercs:
a) B3amMojielicTBHE ABYX Mojekyn ATO; 0) pacmierienue rimkoreHa 10 CO> u
HO;
B) pacIlEIUIEHUE INIMKOT€Ha 10 MOJIOYHOW KUCIIOTBI;  I') TKAHEBOE JIbIXaHUE.
2. lopor anaspodHoro oomena (ITAHO) xapakrepusyeT pa3BuTHe IIYTH PeCHHTE3a
AT®:

a) aJICHUJIaTKMHA3HOTO; 0) aTaKTaTHOTO; B) a3p00OHOT0; T') JAKTaTHOTO.

3. MakcumaabHast MomHocTh 900—1100 kau  kr! e mun! orBevaer:
a) KpeaTHHKUHA3HOM peakiuu;  0) a3poOHOMY MyTH;
B) MUOKMHA3HOM pEaKIUu; T') TJIUKOJIU3Y.

4. lonop atomoB Bogopoaa ot kopepmenta HAJI « H2 npu anas3poOHOM OKHCIEHHU:
a) BOJIa; 0) KHCIIOpOT; B) MOJIOYHAsI KUCJIOTA;
') MUPOBUHOTPATHAS KUCIIOTA; 1) YTJICKUCIIBINA Tas3.

5. Bpems pe3BEépThIBaHUSA MEXaHU3MA IHEProodOPa30oBaAHUA — ITO:
a) BpeMs MHTCHCUBHOU pabOThI; 0) BpeMs JOCTHXKEHHSI MAaKCUMaJIbHOW MOLTHOCTH;
B) CKOpOCTh pacxoja 3amaca AT®; ') BpeMs OT Hadasia paboThl 0 €€ OKOHYaHUS;

6. MenbIi1e Bcero MaKCMMAaJibHasi CKOPOCTh COXPaHsIeTCsl y MMYTH pecHHTe3a:
a) a3poOHOTO; 0) aJaKTaTHOTO; B) JIAKTATHOTO.

7. Bpemsi mojjaep:KaHusl MAKCUMAJbHOH MOIIHOCTH KpeaTHH(OCHATHOr0 MyTH
pecunte3a AT®:
a) 3-4 muH; 6) 1-2 mum; B) 8-10¢; r) 1-5c.

8. buoxmmmueckass OIEHKA COCTOSIHHSI AJAKTATHOIO NyTH pecuHTe3a ATO®
OCYLUECTBJIAETCS ONpeAeIeHHEeM COAEPKAHUA B MOYe KOJIHYeCTBA:
a) aMHUHOKHCJIOT; 0) KpeaTHHHHA; B) MOYEBUHBI, I') MOYEBOM KUCIIOTBHI.

9. AKTUBHOCTH ()epMeHTA KPeaTUHKHHA3bl BO3PACTAET MO/ AelCTBHEM:
a) aJipeHaINHA; 0) ATO; B) KpEaTHHA; ') KpeaTHHUHA.

10. IIpouecc d¢epmentaTuBHoro mnpeppamenuss A/Jl® B AT® ¢ mnepeHocom
3JIEKTPOHOB OT Cy0OCTpPaTa Ha KUCJI0PO/ HAa3bIBAETCH:

a) BOCCTAaHOBHTEIIbHAS CTIOCOOHOCTH; 0) ruapoKcUIMpoBaHuE cyOcTpara;
B) THUIpOJIN3 CyOcTpara; I) HM30MepHu3alus; J) OKHUCIHUTEIBHOE
dochopunupoBanue.

11. KpeatundochaTrHas peakuusi ABJIAETCHA OCHOBHBIM HCTOYHMKOM HEPrUHU MPH
Oere Ha:
a) 100 m; 6) 800 m; B) 1500 m; r) 5000 m.

12. buoxmMuYeckass OIeHKAa BKJIAJa TJIHUKOJIM3a B 3JHeproodecneveHue
BBINOJTHEHHO# (pu3nyecKoil HATPY3KHU ONMpe/iesisieTcs CoAepPKAHUEM B MOYe KOJINYeCTBA:
a) aMHHOKHCJIOT; 0) MOJIOYHOM KHUCIIOTHI; B) MOYCBHUHBI; I') MOYEBOH KHUCIOTHI.

13. OcCHOBHOIi HCTOYHHUK JHEPruM NpHU 0ere Ha cpeAHHE TUCTAHIMN:
a) aJIcHUJIaTKMHA3HAS PEaKIIHS; 0) rIMKOIH3;
B) KpeaTHH(OChaTHAA peaklus;  T') TKAHEBOE JbIXaHHE.
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14. B »HeproodGecneyeHnM KPaTKOBPEMEHHbIX YNPaKHEHHH  MAaKCHMAJbHOM
MOIIHOCTH OCHOBHYIO POJIb UT'PaeT:

a) KpeaTHHKUHA3HAs PEaKIIHS; 0) adpoOHBIH pacmam cyoCTpaToB;

B) MHOKHHAa3Has peaklys; I') [NIMKOJIU3.

15. OCHOBHOW HMCTOYHMK JHEPruM NPH BbHINOJHEHUH OYE€Hb MPOJOLKUTEIbHBIX

HArpy30K:
a) TJIMKOTCH; 0) riIr0K03a;
B) KETOHOBBIE TeJla;  T') KpeatuHgpocdar

Tect mo Teme «O0MeH BelleCTB MPU PA3BUTUH YTOMJICHUS»
Bapmuanr 1

1. OcHoBHOI1 nNpu4YHHOM yToMJeHus npu Oere Ha 10000 m siBasIeTcs:

a) HAaKOIUICHHWE B KPOBU MOJIOYHOM KHCIOTHI

0) CHWKEHHE B KPOBH KOHIICHTPAIIMH MOUYEBUHBI

B) CHI)KEHHUE B MBIIIIAX KOHLIEHTpAIMK KpeatuHgocdara
T') CHI)KCHHE B MBIIIIAX CKOPOCTH TKAHEBOTO JBIXaHUS

2. OCHOBHOI MPUYMHOI YTOMJIEHHUS PH PadoTe B 30He MAKCMMAJIbHON MOIIIHOCTH
SIBJISIETCS:

a) HAKOIUICHHWE B KPOBU MOJIOYHOM KHCIOTHI

0) CHMXXEHHE B KPOBU KOHLEHTPALIMH TJIFOKO3bI

B) CHW)XEHHE B MBIIIIaX KOHIICHTpalluu KpeatuHdpochara
F) CHMXKCHHUC B MBIIIIAX CKOPOCTU TKAHCBOI'O AbIXaHUA

2. Bboic
Tpoe HcYepnaHue 3anacoB KpeatTuHdocdara B MpImnax HadJaroaaer

NPH BBINOJTHEHUH HATPY30K B 30HeE:

a) MaKCHUMalbHOUW MOIIHOCTH B) OOJIBIIONH MOIIIHOCTH
0) cyOMakcHMaTbHON MOIIIHOCTH I') YMEPEHHOW MOUTHOCTH

4. MakcuMaJIbHOE MOBbINIEHNE KUCJIOTHOCTH HAa0 K01aeTcs: mpu Oere:

a) Ha 60 m 6) Ha 100 M B) Ha 1000 m r) Ha 10000 m

5. Hcuepnanue 3amacoB KpeatuHdochara B MbIIIIAX SBJIAETCH OCHOBHOMH
NPUYHHON

yToOMJIeHHsI TIpH Oere:
a) Ha 100 m 6) Ha 800 ™ B) Ha 5000 m r)Ha 10000 m

6. OCHOBHOI1 TPUMYHUHOM 3aKUCJICHUS] KPOBH BO BpeMsi TPEHUPOBKH SIBJISICTCS

NOBLINIEHNE B Hel KOHIOCHTpPaluu:

a) aMHHOKHCIOT  0) TIIIOKO3BI B) JIaKTaTa I') MOYEBUHBI

7. Hpeuenbﬂaﬂ NPOAOI)KUTC/IbHOCTD BBINMOJHCHUSA JTJAKTATHBIX HATPY30K:

a) 15-20c. 06) 4-5mun. B) 20-30 muH. r) 2-3 gac.
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8. OcHoBHOII npuunHOil yromJjeHus npu O6ere Ha 1000 m siBasiercs:

a) HAKOIUIEHHE B KPOBU MOJIOYHON KHCIIOTHI

0) CHIKEHHE B MBIIIIAX KOHIIEHTpAMK KpeaTuHpochara
B) CHUXCHHUC B KPOBU KOHICHTPALN MOYCBUHDBI

T') CHIDKCHHE B MBIIIIAX CKOPOCTH TKAHEBOTO JABIXaHUS

9. HauboJsiee MHTEHCHBHBIH pacnajg MbIIIEYHbIX 0€JKOB Ha0JI0IaeTCs MPH
BbINOJIHEHUH HATPY30K:

a) a’poOHBIX 0) CHIIOBBIX B) CKOPOCTHBIX

10. HauboJsbliee NOBbILIEHHE KHCJIOTHOCTH HAO0/I01aeTCA NPH BbINOJHEHUH
HArpy3oK:

a) MaKCHMaJIbHOH MOIIIHOCTH
0) cyOMakcMMaTbHOW MOIIHOCTH
B) YMEpPEHHOW MOIIHOCTH

Tect mo Teme «O0MeH BelecTB NPH Pa3BUTHH YTOMJICHUS»

BapuanTt 2

1.0cHOBHOV NPUYMHOI YTOMJIEHUSI IPU MapadOHCKOM Oere siBJIsIETCS:

a) HaKOIUJICHHE B KPOBU MOJIOYHOM KHCIOTHI

0) CHIKEHHE B KPOBH KOHIICHTPAIIMH MOYEBHUHBI

B) CHIDKEHHE B MBIIIIAX KOHLIEHTpAIMK KpeatuHpocdara
T') CHIDKCHHE B MBIIIIAX CKOPOCTH TKAHEBOTO JABIXaHUS

2. OnxHOM U3 NPUYUH NOBBIMIEHUSI CKOPOCTH CBOOOJIHOPAAMKAIBHOIO OKUCICHUS
BO BpeMsl MbIIIEYHOI padoThI sIBJISETCH:

a) TIOBBIIICHHE B KPOBH KOHIIEHTPALIMH MOYECBHHBI

0) MOBBILICHHOE MMOCTYIICHHE KUCIOPOAa B OPraHU3M

B) CHIKCHHE B KPOBU KOHIICHTPAIIMA MOYEBUHBI

I') CHIKCHME B MBIIILAX KOHIIEHTpalUu KpeaTuHdochaTa

3. OcHOBHOH NPUYMHON YTOMJIeHMs NpUH padore B 30He CyOMaKCMMAaJbHOM
MOUIHOCTH
SIBJISIETCS

a) HAaKOIUICHWE B KPOBU MOJIOYHOM KHCIIOTHI

0) CHMXXEHHE B KPOBU KOHLEHTPALIMH TJIFOKO3bI

B) CHW)XEHHE B MBIIIIAX KOHIICHTpalluu KpeatuHdpochaTa
F) CHMKCHHUC B MBIIIIAX CKOPOCTU TKAHCBOI'O AbIXaHUA

3. Bbeic
Tpoe ucUYepNaHue 3anacoB KpeatuH(pocdaTa B MbIIIAX HAOTOAETCS

NPH BbINOJTHEHUHU HATPY30K B 30HeE:

a) MaKCHUMaJbHOM MOIIHOCTH B) OOJBIIONW MOIIIHOCTH
0) cyOMakcMMalbHOW MOIITHOCTH I') YMEpPEHHOW MOIITHOCTH

5. MakcumaJjibHOe MOBbILIEHHEe KMCJIOTHOCTH HalJ/II01aeTcs npu oere:

a) Ha 60 M 6) Ha 100 M B) Ha 1000 m r) Ha 10000 m
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6 HakomniieHue KpeaTHMHA B MbIIIIAX ABJIAETCS OCHOBHOM NPUYMHON YTOMJIEHUS
npu oere:
a) Ha 100 m 0) Ha 800 M B) Ha 5000 m r)a 10000 m

7 OcHoBHOII npuunHOii yMenbmieHusa pH mia3mbl KpoBH BO BpeMsi TPEHHPOBKH

ABJIHACTCHA
NOBLINIEHNE B HEH KOHICHTPAalUHU:

a) mupyBata  0) JakKrTara B ) TJIFOKO3bI I') MOYECBHUHBI

8 IlpeneabHasi NPOAOIKUTENbHOCTD BHINOJHEHHS AJAKTATHBIX HATPY30K:

a) 15-20c. 0) 4-5wmuH. B) 20-30 muH. r) 2-3 yac.

9. HanboJsiee MHTEHCUBHBIN pacnaj MbIIIEYHOT0 [JIMKOTeHA HA0II01aeTcst
NMPHU BBINOJHEHUHN HATPY30K:

a) a’poOHBIX ©0) JAKTaTHBIX B) AJTAKTATHBIX

10.OcHOBHOM NPUYMHOI YyTOMJICHHS IPH padoTe B 30He yYMEpPEeHHOI MOLIHOCTH
SIBJISIETCSH:

a) HaKOIUICHHWE B KPOBU MOJIOYHOM KHCIOTHI

0) CHWKEHHE B KPOBH KOHIICHTPAIIUH TITFOKO3bI

B) CHID)KEHHUE B MBIIIIAX KOHLIEHTpAIMK KpeatuHpocdara
) CHIDKCHHE B MBIIIIAX CKOPOCTH TKAHEBOTO JbIXaHHS

Tect mo Teme «O0MeH BelleCTB MPU PA3BUTUH YTOMJICHUS»

Bapuant 3
1. CHuKeHMe B MBIIIIAX CKOPOCTH TKAHEBOIO IbIXAaHUSl - OCHOBHAs NPHYMHA
yTOMJIeHHUsI IpH Oere:
a) Ha 60 Mm 6) Ha 100 m B) Ha 1000 m r) Ha 10000 m

2.B HayaJjie CHOPTUBHOM Pad0THI B KPOBHM HA0JII01a€eTCH;

a) TUNIEPIIIMKEeMUs, 0) TUTIOTJIMKEMUS, B) (EHUIIKETOHYPHSI, T') KETOHYpUs
3. Ilpu pjuTeIbHOM CIOPTHBHOM padoTe BOSHMKAET

a) TUTICPTIIUKEMUS, 0) TUTIOTIIMKEMUS, B) DEHUITKETOHYPHSI, T) KETOHYPHS

4. YIIpa)KHeHI/lﬂ, HamnpaBJICHHbIC 1JIl Pa3BUTHH CHJI0OBBIX Ka4€CTB, BbI3BIBAIOT
MOBPECKACHUE B MbIIIIAX:

a) CapKOIJIa3MaTHYECKOTO PETUKYIIyMa 0) memOpaH B) MUOGUOPHILT
I) MHUTOXOHJpUH

S. YnpaxxHeHusi, npuMeHsieMble 1JIsl PAa3BUTHS JTAKTATHOH padoTocnocoOHoCTH
NPUBOAAT K

a) TOBBILICHUIO KOHIIEHTPALMH [JIFOKO3bl B KPOBU
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0) TOBBIMICHUIO KOHIIEHTPAIIMH MHUOTJIO0MHA B MBITIIIIaX
B) IMOBBIIICHUIO KOHIICHTPAITUH JIAKTAaTa B MBIIIIaX

I') CHIKEHHUIO KOHIICHTPAIMH JIaKTaTa B MBIIIITIAX

6. Ynpa:xxHenusi, npuMeHsieMble JIsl Pa3BUTHS AJAKTAaTHOH padoToCmocoOHOCTH

NMPUBOIAT K:
a) TMOBBIINICHUIO KOHILICHTPALIMU JTAKTAaTa B MbIIII[aX
0) TOBBIIICHUIO KOHIICHTPAIIMA MUOTIIO0MHA B MBITIIIAX
B) CHIDKCHHIO KOHIICHTPAIIMU TJIMKOTE€HA B MBITIIIAX

T') CHIDKCHMIO KOHIIEHTpaIuu kpeatuHdocdara B MpIIIIAX

7. OCHOBHOI NPUYNHON YTOMJICHHUS NIPH PadoTe B 30He MAKCHMAJIbHON MOIIHOCTH

ABJIACTCH:

a) HaKOIUICHHWE B KPOBU MOJIOYHOM KHCIOTHI

0) CHWKEHHE B KPOBH KOHIICHTPAIIUH TITFOKO3bI

B) CHID)KEHHUE B MBIIIIaX KOHLIEHTpAMK KpeatuHgpocdara
) CHIDKCHHE B MBIIIIAX CKOPOCTH TKAHEBOTO JbIXaHHS

8. OcCHOBHOII NPUYMHOW YTOMJIEHUS TNPUH padore B 30He CyOMaKCHMAJIbLHOWM

MOIIHOCTH
ABJISICTCH

a) HaKOIUICHHWE B KPOBU MOJIOYHOM KHCIOTHI

0) CHWKEHHE B KPOBH KOHIICHTPAIIUH TITFOKO3bI

B) CHID)KEHHE B MBIIIIAX KOHLIEHTpAIMK KpeatuHpocdara
) CHIDKCHHE B MBIIIIAX CKOPOCTH TKAHEBOTO JBIXaHHS

9. OCHOBHOI1 NPUYNHON 3aKUCJCHUSI KPOBH BO BpeMsl TPEHUPOBKH ABJISIETCS
NOBbILICHHE B Hell KOHLEHTPALNH:

a) aMHHOKHCIOT  0) TIIIOKO3BI B) JIaKTaTa I') MOYEBUHBI
10. IlpexesbHasi NPOAOJIKUTEILHOCTD BbINOJHEHUS AJTAKTATHBIX HATPY30K:

a) 15-20c. 0) 4-5muH. B) 20-30 muH. r) 2-3 yac.

Tect no Teme «bnoxummnyeckne 0COOEHHOCTH MPOIECCA BOCCTAHOBJIEHM S
Bapuanr 1
1. ®a3pl BOCCTAHOBJICHHUS
a) CpOYHOE
0) OoTCTaBIECHHOE
B) KYMMYJISITHBHOE
T') aJTMTUBHOE
1) IUKITNIECKOE

2. AJIaKTaTHBIN KMCJIOPOAHBIN X0JT - 3TO:

a) nmopabodee MoTpediIeHne KUCIopoia
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0) moTpebaeHne KHCIOPOia BO BPEMsI BHITIOJHEHHUS aJlaKTaTHOW Harpy3Ku

B) TmoOTpebJieHne KHUCIOpoJa B TeueHWe 4-5 MHUHYT TOCJIE BBIMOJHEHUS ajlaKTaTHON
Harpy3Ku

r) TmoTpebieHne KUCIOpoaa B TedeHre | "aca mocye BBITOJIIHEHUS ATaKTaTHON HArpy3KH.
3. Jlas ompenesieHUsl JJAKTATHOI0 KHUCJIOPOJXHOIO J0Jra M3MepsilOT nmorpedJjeHue
KHCJI0poAA:

a) BO BpEMs BBINIOJHEHUS JIAKTaTHOM Harpy3Ku
0) B TeueHue 4-5 MHUH. TIOCJIE BHIMOJIHEHUS JITAKTATHOM HAarpy3Ku
B) B TeueHue 60-90 MUH. TTOCIIEC BBHITTOTHEHUS JTAKTATHON HArpy3Ku

4. CyOctpartbl, M3pacxoJ0BaHHbIe BO BpeMsi PadOTbl, BOCCTAHABJIMBAKTCHA B
cJIeAyIoIei MocJe0BATeIbHOCTH:

a) Oenku, ®Kupsl, KpeatuHdochar B) kpeatuHdocdar, rIMKOTEH, KUPHI

0) xupsbl, kpeatunpocdar, Oenku ') TJIMKOTEH, )KUPBI, KpeaTuHpochar

5.MakcumajibHOe BpeMsi BOCCTAHOBJIEHHUS 3al1aCOB IVIMKOT€HA MBIIIIAX
nocJje padtorsl 00J1bIIOT0 00beMa:

a) 20-30c. 0) 4-5 MuH. B) 18-24 ygac. r) 2-3 cyTOK

6. MakcumajbHOe BpeMsl YCTPaHeHHUsl JAKTATA IO0C/Je BHINOJTHEHUS JAKTATHBIX
HArpy30K

a) 20-30c 0) 4-5 MuH. B) 60-90 muH. r) 2-3 cyTOK

7. Hocae TpeHUPOBKH ObICTPEH BCEro BOCCTAHABIMBAIOTCSH 3aMaChI:

a) OenKoB 0) TIIMKOTEeHA B) )KHPOB r) kpearuHdocdara

8. CunTe3 MbIIIEYHBIX 0€JIKOB YCKOpPsieT TOPMOH:

a) aapeHaNH 0) KOPTUKOCTEPOH B) TECTOCTEPOH I') TUPOKCUH

9. OTtcraBjieHHOe BOCCTAHOBJIEHHE HAINPABJIEHO HA BOCHOJHEHHE B MbIIILAX
3aMacoB:

a) TJIMKOT€Ha B) KpeatuHdocdara

0) WOHOB KaJbIUs ') MHOTJIOOHHA

10. MaxkcuMajbHOe BpeMsi BOCCTAHOBJICHHSI 3alacoB 0OeJKOB B MBIIIIAX IOC/Ie
NMPOJI0J/LKUTENbHOM padoThl CHJIOBOTO XapakTepa: a) 4-5 MuH. 6) 18-24 yac.
B) 2-3 CyTOK r) 7-8 cyTok

Tect no Teme «buoxumMmnyeckne 3aKOHOMEPHOCTH AJANTANMN K MbIILIEYHOH padoTe»

1. buoxumuyeckwe CIBHIH, JieKallde B OCHOBE CPOYHOH aJanTalMu,
NMeMMYIIeCTBEHHO BbI3HIBAIOTCSI TOPMOHOM:

a) aJipeHaTMHOM B) KQJIBIIATOHUHOM
0) aIbI0CTEPOHOM ') TECTOCTEPOHOM
2. CpoyHbIii TPEHUPOBOYHBIN IPPeKT — ITO OMOXUMHUYECKHE CIABUTH B OPraHu3Me,

Ha0JI0aeMble:

a) BO BpeMs pabOTHI W B Te€UCHHE 1-2 yac. mociie ee 3aBepIleHus,
6) uepes 5-6 yac. mocie paboThI,
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B) depe3 2-3 CyTOK IMmocie paboTHI,
') IOCJIE€ MHOTHUX JIET 3aHITUI CLIOPTOM.

3. IlloBbIlIEHHOE MOTPeOJIeHHe KUCJI0PO/Ia BO BpeMsl MbILIEYHOI padoThl AABJISIETCH:

a) KyMYJATUBHBIM TPEHUPOBOUYHBIM 3(hpexTom
0) OTCTaBJICHHBIM TPEHUPOBOYHBIM 3P HEKTOM
B) CPOYHBIM TPEHUPOBOUYHBIM PPEKTOM

4. KymyJATHBHbIH TPEeHUPOBOYHbIH 3PPeKT — 3T0 OHOXMMHUYECKHE CABUIH B
opranusme, Ha0Jlo1aeMble:

a) BO BpeMs pabOTHl W B TE€UEHHE 1-2 yac. mociie ee 3aBepIieHus
0) uepes 5-6 yac. mocie paboThI

B) depe3 2-3 CyTOK mociie paboThl

') IMOCJI€ MHOTHUX JIET 3aHATUN CIOPTOM

5. OrcraBjieHHbIH TpPeHHMPOBO4YHbIN 3(dekT — 3T0 OHMOXMMHUYECKHE CIBUIU B
opranusme, Ha0Jo1aeMble:

a) BO BpeMs pabOTHl W B TE€UCHHE 1-2 yac. mociie ee 3aBepIieHus
0) uepes 5-6 yac. mocie paboTh

B) depe3 2-3 CyTOK mociie paboThl

') IMOCJIe MHOTHUX JIET 3aHATUN CIOPTOM

6. 'unepriankeMusi, BOSHNKAKWIIAS BO BpeMs MbIILIEYHOH Pa00ThI, ABJISIETCS:

a) KyMYJISITUBHBIM TPEHUPOBOYHBIM 3(ppexTom
0) OTCTaBJICHHBIM TPEHUPOBOYHBIM I (HEKTOM
B) CPOYHBIM TPEHUPOBOYHBIM 3 (HeKToM

7. JIaKTATHBIN KMCJIOPOIAHBIH 10JIT SABJISETCSH:

a) KyMYJATUBHBIM TPEHUPOBOUYHBIM 3(hpexTom
0) OTCTaBJICHHBIM TPEHUPOBOYHBIM 3P HEKTOM
B) CPOYHBIM TPEHUPOBOUYHBIM PPEKTOM

8. Mbimeynasi runepTpogusi, pa3BUBAIOLIASICA MOCJIEe MHOT0JEeTHUX TPEHHUPOBOK,
SIBJISIETCS

a) KyMYJSITUBHBIM TPEHUPOBOYHBIM 3P heKTOM
0) OTCTaBJIEHHBIM TPEHUPOBOUHBIM PPEKTOM
B) CPOYHBIM TPEHUPOBOYHBIM I PeKToM

9. CynepKOMneHcaunﬂ, BOZHUKaAKOIIasA BO BpeMs BOCCTAHOBJICHUSA, ABJISACTCH:

a) KyMYJSITUBHBIM TPEHUPOBOYHBIM 3P HeKTOM
0) OTCTaBJIEHHBIM TPEHUPOBOUYHBIM PPEKTOM
B) CPOYHBIM TPEHUPOBOYHBIM dhPerToM

10. YBeauuenue pa3Mepa M KOJUYECTBA MHTOXOHJAPHMIi B MBIIIEYHBIX KJETKAaX
1ocJie MHOT0JIETHUX TPEHHPOBOK SIBJISIETCS:

a) KyMYJATUBHBIM TPEHUPOBOUYHBIM 3(hpexTom

0) OTCTaBJICHHBIM TPEHUPOBOYHBIM P (HEKTOM

B) CPOYHBIM TPEHUPOBOUYHBIM PPEKTOM
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Pa3znen 13. buoxummnyecknii KOHTPOJb COCTOSTHUS 3[I0POBbSI OPraHU3Ma

Tect mo Teme «Bo3pacTHbIe 0COOCEHHOCTH MeTa00IM3MAa NIPH BHINOJIHECHU U
MBIIIEHYHBIX HATPY30K»

Bapuanr 1

1. Bo3moxHocTH kpeatnHdochaTHoro mnyTu pecuHresa AT gocrurarwt
Han00/Ib1Iero pa3sBUTHA K BO3pPacTy:

a) 19-20 romam, 0) 15-19 romam, B) 12-14 rogam, 1) 9-13 romam
2. AJIaKTaTHYI0 pa60TOCNIOCOOHOCTH pedeHKAa OrPAaHNYHBACT:
a) BBICOKAsi CKOPOCTh CBOOOTHOPAANKAILHOTO OKHUCIICHHUS,

0) HU3KOE coniepKaHue KpeaTHH(ochaTa B MBIIIIIAX,

B) HU3KOE COJIEpKaHUE IVIMKOT€Ha B MBIIIIAX,

I') HHU3KOE COJCpKAHUE TIIIOKO3bI B KPOBH.

3. Bo3pact cmoprcMeHa, 10 KOTOPOIO elle COXPAHSEeTCH BBICOKAasl aJaKTaTHasi
padoTocnocoOHOCTh:
a) 20 mer, 6) 25 net, B) 30 net, 1) 40 ner

4. JlakTaTHYI0 pa60TOCNIOCOOHOCTH pedeHKAa OIrPAHNYHMBAIOT :
a) BBICOKasi YyBCTBUTEIBHOCTb K MOBBIIIEHUIO KUCIIOTHOCTH,

0) HM3Kast CKOPOCTh TKAHEBOTO JbIXaHUS,

B) HU3KOE€ COJCPKAHNE TJIMKOT€Ha B MBIIILAX,

I') HHM3KOE coJiepKaHue KpeaTHH(]ocdara B MBIIIIAX.

5. Bo3MOXKHOCTM JIAKTAaTHOrO0 mMyTH pecuHTe3a AT® nocturaror HauOOJbIIETrO
pa3BUTHA K:

a) 20-22 rogam, 6) 15-19 romam, B) 12-14 rogam, 1) 25-30 romam

6. Bospacr
CIIOPTCMEHA, 10 KOTOPOIO ellle COXPAHSIeTCH BbICOKAS JIAKTATHAS PA00TOCIOCOOHOCTD:

a) 20 ner, 6) 25 ner, B) 30 net, r) 40 ner.

7. A3poOHYyI0 pab0TOCIOCOOHOCTD Y IeTell OTPAHNYNBAIOT:
a) BBICOKas CKOPOCTh TKaHEBOIO JbIXaHWs, ©0) HHU3Kasl CKOPOCTh TKaHEBOTO
JAbIXaHU, B) SHAYUTCIBHBIC DJHCPro3aTparhl, F) HCGOHBLH&H MBbIIIICYHasA Macca.

8. BO3M0:KHOCTH TKAHEBOI'0 AbIXaHHS Yy AeTell OrpaHu4YeHbl (aKTOpamMu:

a) HU3KUM COJCp)KaHWEM MHOTJIO0MHA, 0) HU3KOW aKTUBHOCTHIO KPEATHHKHHA3BI, B)
HU3KOI aKTMBHOCTBIO (DEPMEHTOB TJIMKOJM3a, I') BBICOKOH CTENEHBIO PAa300IICHHS pEeaKIHii
oKucieHus U GocHopuIMpoBaHuUs.
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9.3HaunTeJbHbIE YJHEPro3aTPAThI Y JIeTell He CBSA3AHbI C:
a) mpoleccaM pocTa, 0) 3HAYUTEIHHBIMHU TEIUIONOTEPSIMH, B) BBHICOKOM ABHraTeIbHON
AKTHBHOCTBIO, T') OOJIBIIUM MTOTPEOJIECHUEM BOJIBI.

10. /Inst nereii omacHbIMHU SIBJSIIOTCS

a) 3HAUUTENBHBI € CHUJIOBBIE HArpy3Kd, O) 3HAYUTENbHBIE HArpy3KH CKOPOCTHOM
BBIHOCJIMBOCTH, B) KPAaTKOBPEMEHHBIC HArPy3KH ajJaKTaTHOW M JIAKTATHOW HAIpaBJICHHOCTH, T)
pa3HoOOpa3HBIC MO XapaKTepy KpPaTKOBPEMEHHBIE HATPY3KH, 1)UTPOBBIC HATPY3KHU.

11. {151 moKMJIBIX JIKOAeH 1e1eco00pa3HbI:

a) 3HAUMUTEIbHBIC CHIJIOBBIE HArpy3Kd, O) 3HAUUTENbHBIE HATPy3KH CKOPOCTHOM
BBIHOCIIMBOCTH, B) MPOAOKUTEIBHBIC YHPAKHEHHUS] MaJOl MOITHOCTH, T') KPaTKOBPEMEHHBIC
CKOpOCTHBIe Hany3KI/I C I/II‘pOBBIMI/I 3JICMCHTAMMU.

12. /Iyl mOKUIIBIX JII0/Ieli OMACHBIMH SIBJISIFOTCS:
a) MPBDKKHU, 0) COPEBHOBATEILHBIC HArPY3KH, B) MPOJAOIKUTEIHHBIC YIPAKHEHUS MaJION
MOIIIHOCTH, T') KPaTKOBPEMEHHBIE CKOPOCTHBIE HArPY3KHU C UTPOBBIMH JIEMEHTAMHU.

Tect no Teme «bnoxumMuvYeckne 0CHOBBI PAMOHAJIBLHOI0 MUTAHUSD)
Bapuanr 1

1. CyTouHasi noTpeOHOCTH B 0eJIKax y B3pOCJIOro 4YeJ0BeKa COCTABJIfACT:

a) 10-20 r 6) 30-40T B) 100-120r 1) 200-240 T

2. B npouecce numeBapeHus MuieBbie 0eJJKH PacHIeNJIsIIOTC HA aMUHOKHUCJIOTHI:

a) 10 BugoB 0) 20 BugOB B) 30 BUI0B r) 40 BUI0B

3. IIpu oxucaenun 1 r 0eJKOB BbIIEJASIETCS JHEPIrUsl B KOJIUYeCTBeE:

a) 1 xkan 0) 4 xkan B) 10-12 xkan r) 20-22 kkan

4. CyTouHasi MOTPEOHOCTH B YIJIEBOAAX Y B3POCJIOr0 YeJIOBeKa COCTABJISIET:
a) 50-100r 6) 100-150r B) 200-250r r) 400-500 r

5. Ilpu oxkuciaenun 1 r yriieBoaoB BblIe/IsIETCH JHEPTUs B KOJIUYeCTBeE:

a) 1 kkan 0) 4 kkan B) 10-12 xkan r) 20-22 kkain

6. OCHOBHBIM NUIIEBBIM YIJIEBOAOM SIBJISIETCSH:

a) TJIUKOTeH 0) Kpaxmain B) JIaKTO3a r) ppykTo3a

7. CyTouHasi MOTPEOHOCTH B KHUPAX Y B3POCJIOTr0 YeJI0BEKA COCTABJISIET:
a) 10-20r 6) 3040r B) 80-100r r) 200-250r

8. IIpu oxucaenun 1 rixkupa BbLIe/sIETCS SHEPTUA B KOJIUYECTBeE:

a) 1 kkan 0) 4 xkan B) 9 kkan r) 15 kkan

9. OCHOBHOI1 00MEH y MYKYHH COCTABJISIET:

a) 400-500 kkan B) 1600-1800 kkan

6) 900-1000 kxan r) 2200-2500 kxan
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10. KanopuifHOCTH CYTOYHOI0 PAIHOHA Y B3POCJIOT0 YeJ0BeKa, He 3aHMMAIOIIErocst
CIOPTOM MM (PU3HYECKHM TPYIAOM, COCTABJIsAET:

a) 400-500 kkan B) 1200-1500 xkan
6) 900-1000 xkan r) 2200-2500 xxan

11. Conep:xaHue B NUIIEBOM PALMOHE (0€JIKOB, ;KHPOB U YIJICBOOB J0JIKHO OBITH B

COOTHOIIEHUM:
a) 1: 1: 1 B) 1:2:3
0) 1:2:1 r) 1:1:4
12. BaqJ1acTHBIM BelIeCTBOM SIBJISICTCS:
a) rajaxkrosa B) caxaposa
0) nakTo3a r) IEeJUTI0I03a

TecT o Teme:

"BUOXUMHNYECKOE OBOCHOBAHHME ITPUMEHEHMUWSA
OPAPMAKOJIOTHYECKUX CPEACTB JIUIS ITIOBBIIIEHUA

PABOTOCIHOCOBHOCTH"
1. B o0pa3oBaHuu reMorjio0MHa NPMHUMAET y4acTHE AMUHOKHUCJIOTA:
a) aJlaHuH
0) TUCTUIUH
B) TJIMIIH
T) JTU3UH

2. K BuTtamunam rpynnsl B oTHocuTCS:

a) Tokoepo

0) ackopOMHOBAsI KHCIIOTa

B) pubodnaBux

T') PETHHOI

3. B cocraB HAJl u HAJIH - ¢epMeHTOB-IEPEeHOCYNKOB BOAOpPOAa B
OKHCJINTEJIHbHOM (poc(hOPHIUPOBAHUM — BXOAUT BUTAMMH

a) HUKOTUHAMMU/T

0) ButamuH Bs

B) aCKOPOMHOBAsI KUCIIOTA

r) BuTamuH E

4. BuTaMuH, y4YacTBYIOIIHi B OKHCJIUTEIbHOM JeKAPOOKCUIMPOBAHNN MUPYBATa H
HUKJEe TPHUKAPOOHOBBIX KHCJIOT, YTO CIHOCOOCTBYeT TMOBBIIIEHUID  aIPOOHOI
padoTocnocoOHOCTH:

a) BUTamMuH B

0) ButamuH Bo

B) BUTaMHH A

r) BUTaMuH D3

5. KapHUTHH SIBJISIETCS MEPEHOCYUKOM:

a) aMHUHOKHUCJIOT

0) TTFOKO3BI

B) )KMUPHBIX KUCJIOT

T') HYKJICOTHIOB
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6. B oOpa3zoBaHuMu MoO4YeBHHbI (BasKHeilleld peakuuu 00e3BpeKMBAHMS AMMHAKA)
y4acTByeT:

a) U30JICUITIH

0) TpeoHUH

B) TJIMIIH

I') acllaparuHoBasi KUCJIOTA.

7. I'me nporcxoaut o0pa3oBaHue MOYEBUHbI B OPraHu3Me:

a) B IEYCHU

0) B moykax

B) B KOXeE

T') B TOJICTOM OT/IeJIe KUIIEYHUKA

8. Jlna mnoanepxkaHusi pad0TOCIOCOOHOCTH TIe4YeHH CHOPTCMEHaM B JAHeTy
BKJIIOYAIOT:

a) HOOTPOIIbI

0) KapIUOTIPOTEKTOPHI

B) T€NaTONPOTEKTOPHI

T') TNYPETHKH

9. 3a cyéT KaKol peaKkIUM NPOUCXOIUT KOPPEKTHPOBKAa AMMHOKHCJIOTHOIO COCTABa
OpPraHu3Ma, YTo He0OX0AUMO JJI CHHTEe3a COOCTBEHHBIX 0€JIKOB:

a) TUApOJIN3a

0) TUAPUPOBAHUS

B) TPaHCAaMUHUPOBaHUs

') KapOOHUITUPOBAHUS

10. B cuHTe3e KAPHHUTHMHA — MEPEHOCYHKA KUPHBIX KHCJIOT 4Yepe3 MeMOpaHy —
He00X0IUMOM COCTABJIAKIIEH OKMCIEHHS ) KUPOB — YYACTBYET aMHUHOKHCJIOTA:

a) TIIyTaMUH

0) Tu3uH

B) aJlaHWH

T') TIUIUH

11. Kakoii u3 HU/Ke NepedyncJeHHbIX (PapMaKoJOrM4ecKHX CPeACTB OCOOCHHO
1oJie3eH B epUO/i HAPAIMBAHUS MbIIIEYHOI MacChI:

a) SKCTPAKT >KEHbILIEHS

0) ButamuH B

B) MAHTOTEHOBAsI KUCIIOTA

I') BKCTPAKT MYCThIPHUKA

12. Kaxkme BemecrBa 3alIMIIAIOT MeMOpaHbI KJIETOK W OPraHOHAOB OT
MOBpPeK/AeHUsI CBOOOTHBIMHU PAAUKAIAMM:

a) a1anTOTCHBI

0) aHTHOKCUIAHTBI

B) IMMYHOCTHMYJISITOPBI

T') MEKPO3JIEMEHTHI

13. Kakoii n3 nepe4ncIeHHbIX HUKe BATAMMHOB 3a1HIIAET KJIeTOYHbIe MeMOPaHbI
OT NEePEeKNCHOr0 OKMCJIeHUS JIUNH/I0B:

a) BUTaMUH A

0) ButamuH E

B) BUutamut C

r) BUTamMuH B

14. B 4ém 3akar04yaercsi BakHenmasi 0MoJ10ruyecKasi poJib keje3a 1Jsi OPraHu3Ma
yeJioBeKa:

a) BXOJMT B COCTaB (pepMEHTa aMHJIIa3bI

0) BXOAUT B COCTAaB TPAHCIIOPTHOTO OeIka — TeMOrIo0nHa

B) SIBJISIETCSI aHTUOKCUAHTOM
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T') BXOJAUT B COCTaB (pepMEHTA JIUTIA3bI

15. DpuTpono33 nporeKaer ¢ y4acTueM BUTAMHHA:

a)E

0) B2

B) Bi2

r) D

16. K nonmmHraM OTHOCHUTCSH:

a) acraparuHoBasi KUCJIOTa

0) SpUTPOIIOITHH

B) KAPHUTHH

T') 2JICYTEPOKOKK

17. Ins cTUMYJIMPOBAHUSI KPOBETBOPEHH S UCMOJIB3YIOT BUTAMUH:

a) KanbIudepo

0) THaMUH

B) (honmeBas KMCIoTa

') pETUHOI

18. Kakue BemecTBa HCHOJBL3YHT /J OBICTPOi CrOHKH Beca, NPH ITOM
Hapymiapmue 0ajaHC KaJusi B OPraHu3Me, 4YTo CepbEé3HO BJUsieT Ha padoTy cepaua,
0C00EHHO NP BHINOJHEHUN PU3NYECKUX HATPY30K:

a) a1anTOTCHBI

0) aHa0OJIMYEKHE CTEPOUIBI

B) INYPETUKHU

') TOPMOHBI

19. I'pynna ¢apmMakoJoru4ecKux CpeacTB, YJYYIIAKMIUX 3JHeproodecnedyeHne
MBbILLIEYHOM JesITeJIbHOCTHU:

a) renaTonpoTeKTOPbI

0) cemaTUBHBIE CPEJICTBA

B) OprOI'€HHBIE CPECTBA

I') IMMYHOCTUMYJISITOPBI

20. Kakoii n3 nepe4nc/ieHHbIX BelIeCTB He AABJSIeTCS IJHEPru3aTopom:

a) 3CCEHIINAIIe

0) KapHUTHH

B) JIMTIOEBAsT KMCIIOTA

I') SHTapHasl KUCIOTa

Kpurtepun olleHKH TECTOB B PAMKAX NPAKTHYECKHX 3aHATHMA:

- OLIGHKA «OTJIMYHO» BBICTABISIETCS oOOydaromemycs, eciau Obuto gano Oonee 80%
MPaBUJILHBIX OTBETOB;

- OLIEHKA «XOPOILO» - eclii 06110 JaHo 66-80% NpaBUIIBHBIX OTBETOB;

- OIICHKA «YJIOBJIETBOPHUTEIBLHO» - €CIu ObLI0 1aHo 50-65% mpaBUIBHBIX OTBETOB;

- OILICHKA «HEYJIOBJICTBOPUTEIHHOY - €CJIH ObLI0 JaHo MeHee 50% mpaBUIBHBIX OTBETOB.
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1.3. Jlabopamopuwvie pabomul.

Pasznen 1. Beenenue B Ouoxumuio. O6uas xapakTepucTuka 00MeHa BellecTB.

. JlaGopatopHnast pabora _
«CBOUCTBA OPTAHUYECKHUX COEJUHEHUMU C PA3JIMYHBIMU
OYHKIINMOHAJIBHBIMU I'PYIIIIAMMN»

Hear padorbl: U3yYUTh  KAYECTBEHHBIE  pEaKUMM  COCAMHEHUH C  Pa3IuyHbIMU
(GYHKIIMOHATBHBIMU TPYTITIAMH.

OIIBIT Nel OBPA3OBAHUE AJIKOT'OJATOB MHOTI'OATOMHBIX CITUPTOB.
BeinosiHeHMe 3KCOIEpUMEHTA:

Haneiite B mpoOupKky 2 Mi pacTBopa INIMLEpHHA (TpexaTOMHBIM cnupt), nodasbre 1 M 5%
pacTBopa THJIPOKCHJAa HAaTpUsl M Mpuieite mo kamisiM 2% pactBop cyibdara meau. B xoxe
peakuuy BHayaje oOpa3yeTcsi HepaCTBOPUMBIM OCAIOK TUIPOKCHIA MEIU, KOTOPbI OBICTPO
BCTYMAaeT B PEAKIHUI0 C MHOTOATOMHBIM CIHPTOM C OOpa30BaHUEM XOPOIIO PACTBOPHUMOIO

AJIKOIroJigTa MCIU APKO CUHCTO 1IBCTA.

OIIBIT Ne2 OKUCJIEHUE AJIBJAETNIA CJIABBIM OKUCJIUTEJIEM .

BrinosiHeHne 3KCEpUMEHTA:

Haneiite B mpobupky 1 mun 5% pactBopa ¢opmanbreruna, npubassre 1 ma 5% pacTBopa
TUAPOKCUAA HATPUS U MO KaruisaM 1o0asinsiite 2% pacTBop cynbdaTta Meau 10 00pa3oBaHUs HE
MCYE3a0NIeH TPH BCTPSAXUBAHMM TOJyOOBAaTOM MyTH THUIApoKcuaa Menu. Harpeiite cmech no
KHUIICHUS Ha BOJSHON OaHE W MPOJOJDKAWTE HarpeBaTh 1O TOSBIICHHS OPAHXKEBON OKpacKd

peaKHHOHHOﬁ CMCCHU BCJICACTBHUC BOCCTAHOBJICHUSA JABYXBAJICHTHBLIX FOJ'IY6I>IX HMOHOB MCIU B
OpaH’KCBLIC OJHOBAJICHTHBIC OKUCIIAIOIIUMCA q)OpMaJII:,Z[GI‘I/I,Z[OM.

OIIBIT Ne3 OKUCJIEHUE OKCUKHUCJIOTBI.

BrinosHeHne sKcriepuMeHTa:

Haneiite B mpobupky 1 mi 1% pacTBopa MapraHieBOKHCIOro Kajius, 1006aBbTe 5-6 kanenb 10%
pacTBOpa  MOJIOYHOW  KHCJIOTBI, BCTPSAXHHUTE cojaepxumMoe mnpobupku. HalOmromaiite
oOecrBeYrBaHUE pacTBOpa BCIEACTBHE BOCCTAHOBJICHHUS CEMHBAJCHTHBIX MOHOB Mapratiia B

NByXBaJieHTHbIE. [lOBTOpHUTE OMNBIT, 3aMEHUB MOJIOUHYIO KHCIOTY YKCycHOH. OOBsicHUTE,
MoYeMy YKCyCHasi KHCJIOTa HE BBI3BIBACT 00CCIIBEUNBAHHUE PACTBOPA.

OIBbIT Ne4 OGPA3OBAHUE COJIU AMUJIA.

BrinoiaHeHne 3KCIIEpUMEHTa:

Haneiite B nmpobupky 1 mi 5% pacTBopa MOYEBUHBI, | MJI HACBIILIEHHOTO pacTBOpa LIaBEIeBON
KHCJIOTHI U TIIATEIHHO MepeMeniaiTe coaepxumoe npooupku. Habmropaiite BeImajeHue ocaaka

maBCHCBOKHCHOﬁ MOYCBUHBI.

OIIBIT Ne5 TU/IPOJIN3 AMUJIA
BrImonHeHne DKCIeEpUMEHTA:

Haneiite B mpoOupky 1 Mi pacTBopa MOUYEBHHBI, NMpHOaBbTE 2 MJI HACHILIEHHOTO pPacTBOpPa
rupokcuaa 6apus. OTBepcTHe NPOOHPKU HAKPOHTE CMOYEHHOM BO/IOM MHAMKATOPHONM OyMaroii.
Conepxxumoe MPOOMPKU HArperTe 10 KUIEHWsS Ha BOJsHOW OaHe. HaOmromaiite mocuHeHme
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WHAUKATOPHOW OyMaru M BbINQJICHUE Ocaika yriekuciaoro O6apus. OOBSCHUTE MPOUCXOASIINE
M3MEHEHUS.
INPUMEYAHME: 1o pe3ynapTaTaM NpOBEACHHBIX ONBITOB HANUIINTE YPaBHEHUS CIIEIYOIINX
pEaKLHii:

1. OOpa3oBaHus aTKOTOJIsATa TPEXATOMHOIO CIIUPTA IIIUIEPUHA.

2. Oxwucnenue hopMayiberuaa TUIPOKCHIOM MEIH.

3. OxucieHus MOJIOYHOMN KUCIOTHI aTOMapHBIM KHCJIOPOAOM.

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

pearupyer oJiHa aMUHHas TPyIila MOYEBUHBI).
5. T'maponuza MOYEBUHBI.

Paznen 2. @epMeHTATHBHBIH KATAJIH3

JlaboparopHast pabota
«OBIIUE CBOUCTBA ®EPMEHTOB»

Hesab: U3y4uTh BOMPOCH OpraHU3alMu (EepMEHTOB, MEXaHM3M HX JeWcTBus, BiuusHue pH u
TEMIEPaTypbl CpeAbl HA aKTUBHOCTHh (DEPMEHTOB; M3YyUUTh METOAbl ONpEAENCHUS aKTUBHOCTU
(GepMEeHTOB, BIUSHUE AaKTHBATOPOB W HMHTUOMTOPOB HAa UX aKTUBHOCTH, OIMPEACIUTH
9KCIIEPUMEHTAIILHO AKTUBHOCTh (l-aMUJIa3bl CIIOHBI.
OIBIT 1. THJIPOJIN3 KPAXMAJIA 6-AMMJIA30M CJIKOHBI
BrinosHeHne sKcriepuMeHTa:
Por omnonackuBaror 2-3 paza Bomod ansd yjganeHus octarkoB nuimu. Otmepstor 50 min
JUCTHITMPOBAHHOM BOJBI M OIMOJIACKUBAIOT €10 POT B T€YEHHE 3-5 MHUH B HECKOJIBKO NMPUEMOB.
[Toy4eHHy10 KUAKOCTH COOMPAIOT B XUMUYECKHI CTAKaH.
['otoBsat nBe BoasiHbie 6anu ¢ TemrepaTypoit 37-40 u 100 °C. B npoOupku HaIUBAIOT PaCTBOPHI
B COOTBETCTBUU ¢ Tabmuiei. [lomemaror mpoHymepoBaHHbIe NpoOupku B Oanu. Ilo xomy
skcniepuMmenTa (10—15 MuH) mpoBOAAT MPOOBI ¢ pacTBOpoM JIrorosis, it 4ero yepes Kaxmapie 2
MUHYTbI HAHOCAT Ha CTEKJIIHHYIO IUIACTUHKY CTEKJISTHHOM MMAJIOYKOM Karlo pactBopa Jlrorous, a
3aT€M YHUCTOM MaJIOYKOM - KaIlIio pacTBOpa M3 Mpooupku. OTMEUaroT OKpaluBaHUe, BOSHUKIIICE
Ipy CMEIIMBAHUK JBYX Kareib. Pe3ynbTaThl OMbITa M 3aKIIOYCHHS O MPOTEKAHWH THAPOIU3a
(TIOTTHBIN, YaCTUYHBIN, HE TPOTEKAET) 3aHOCIT TaOIHUITY:
Cxema rugponnsa Kpaxmana o-aMHJIa30H CIIIOHBI:
(CeH1005)n xpaxman

!
(CsH1005)m aMumoieKCTpuHbI

!
(C6H100s5)k sputpoaekcTpuHbI

!
(C6¢H1005)1 axpoaexcTpuHbl

!
(C6H100s5)x MaabTONEKCTPUHBI

!

C12H22011 manbTo3a

B BbIBOmax cpaBHUTE aKTHBHOCTh HEOPTaHWYECKOro KaTaiu3aropa M (epMmeHTa; chenaite
3aKJII04YeHKE 0 BIusHUM pH u TemnepaTypbl Ha aKTUBHOCTb aMUJIA3bl.
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ONbLIT 2. JEWCTBUE AKTHUBATOPOB W WHIMBUTOPOB HA ¢-AMWJIA3Y
CJIIOHBI.

BrlnosiHeHne sKcriepuMeHTa:

B nepByto npobupky nHanuBator 1 mi 1% pactBopa xmopuga HaTpusi, BO BTopyro - 1 mi 1%
pactBopa cynbdara Meau, B TPEThIO - | MJI JUCTUIUTMPOBAHHOW BOJbl. Bo Bce mpoOupku
no6asisttor mo 2 mia 0,5% pactBopa Kpaxmaia U 1Mo 2 Karji pa3BeleHHON BOAo# ciroHbl (1:5).
Cogepxumoe MpoOUPOK MEPEMENINBAIOT BCTPSIXUBAHUEM, IMOMEIIAIOT B BOJASHON TEPMOCTaT C
temneparypoit 37 °C. Uepe3 unTepBasibl B | MUHYTY U3 IPOOHUPOK OTOMPAIOT MPOOBI B YUCTHIE
npobupku (0,3-0,5 Mu1) ¥ TPOBOJAT C HUMHU PeaKInio ¢ pacTBopoM Jlroroms. PesynabTaThl (11BET
pacTBopa) 3anuchiBaloT B Tabnuiy. ['maponus npoBoasT B TeueHUe 5 MUHYT. JlenaioT BBIBOA O
JeHCTBUH (aKTUBATOP, MHTMOUTOP) UCCIICOBAaHHBIX J0OABOK.

NaCl CuSO4 H20

Paznen 4. Buramunbl. 'opMOHBI.

JlabopartopHnas pabota .
«ONPEAEJIEHUE BUTAMUHA C (ACKOPBMHOBOMU KUCJIOTHBI) B MOYE»

Ieasb padoThI: OnpenennTh H30BITOK/HEAOCTATOK cofepkanue BuTaMuHa C B OpraHusMe 1o ero
TUTPY B MOYE.

Ipunuun metona: B xwucnoii cpeme kpacka TumbMmanca (2,6— muxiopdeHonuHaodeHom)
pearupyer ¢ acKOpOMHOBOM KHCJIOTOM, NpPU 3ITOM acKOpOMHOBAas KHUCIOTa IEPEXOAUT B
JeTUAPOACKOPOMHOBYIO, a OKpAalIeHHbIH 2,6 — auxiIoppeHonmHA0PEHONT 00eCBEeUNBACTCS.
PactBop (Mouy) TUTpYIOT Kpackod TuibMaHca ¢ W3BECTHOM KOHIEHTpamuei. Uem Oosblie
CONICP)KUTCS BHTAMHHA B pacTBope, TeMm Oonbine moTpedyercs Kpacku TuiibMaHca
(o6ecuBerutcs). Korma Bcsi ackopOuHOBasi KMCa0Ta OyJET M3pacxoJ0BaHa HAa BOCCTAHOBJICHUE
Kpacku TwibMaHca, OHa B pacTBOpe He OOeCI[BEUMBaeTCs W ee JAajbHeiliee no0aBieHHE
COTIPOBOXKAAETCA OKpAIllMBAHUEM COJEP)KMMOTO B PO30BbIM 1BeT. OKpamninBaHHE pacTBOpa
CIIY)KHUT KPUTEpPHEM [UIs TpeKparieHuss M00aBleHUs peakThBa. 3Has KOJIWYECTBO B3SATOW Ha
aHAJIW3 MOYM M KOJIMYECTBO H3PACXOAOBAHHOTO 2,6— nuxiopdeHonuHaodeHona Ha ee
TUTPOBAaHUE, MOXKHO CHeJaTh pacdyeT COACpNKaHUS aCKOPOMHOBOW KHCIOTHI B HCCIIEIyeMOM
obpasrie.

Xoxa onpenesieHust

1. bepyt nBe kon0bI, B 0HY MpuiuBarOT 10 M1 BOJIBI, BO BTOPYO 12 MII.

2. B o6e xon6s1 nobasisor no 0,2 mit (4 KamiaM) YKCyCHOM KHCIOTHL. B mepByio kon0y
OepyT 2 MJ MoOuYM, BTOpas SIBISETCS KOHTpPOJIEM, B HEe MOYM HE J00aBisieM, T.K.
100aBIEHO 2 MJIT BOJIBI.

3. MenyieHHO, MOCTOSIHHO MEpEeMENINBasi, N0 KAIUIAM U3 MUIETKH TUTPYIOT COAEPKUMOE
KOJIOBI pacTBOpOM 2,6— auxiopdeHonuuaodenona. PactBop 100aBistoT 10 00pa3oBaHus
po30BOil OKpacku, He ucue3aronieii B TeueHue 20-30 cexynn. IlapamienbHo TUTPYIOT
KOHTPOJIBHBIN PAacTBOP, coaepxkamuii 12 M1 BOAbI, IOJKUCIECHHONW YKCYCHON KHCIOTOMN
(6e3 mobaBieHUS MOYH) IO TOM KE OKPACKH.

Pacuer BenyT o popmyie: konuuecTBo ButamuHa C B Moue, COOpaHHOH 3a CyTKH

0,088 * (A-B)* V (mu1)
C= 2 ;
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rae A - KOTUYeCTBO Kpacku TuiabMaHca, H3pacXoI0BaHHON Ha TUTPOBAHKE MPOOBI C MOYOH,

B — konmyecTBO Kpacku TuiabMaHca, U3pacX0l0BaHHOE HA TUTPOBAHKE ITOJKHUCICHHON BOBI.
0,088 - 1 M 0,001 Ne 2,6— nuxnopdhenonuaaoderosa 06ecBeUMBaETCS MPH B3aUMOICHCTBUH C
0,088 Mr ackopOMHOBOI KHCJIOTHI, TO3TOMY PAa3HOCTH (0OBEM 00eCIBEUEHHBI aCKOPOMHOBOM
KHUCJIOTOM ), YMHOXAIOT Ha 3Ty BEJTUYHHY.

Y — 00beM CYyTOYHOI MOYH, MII.

2- KOJIMYECTBO MOYH, B3SITOE Ha aHAJIM3.

T- mompaBka K TUTPY KPAacKy IpU HEOOXOTUMOCTH €r0 YTOUHEHHUS.

Ilpumep pacyera: Ha THUTpOBaHME TPoObl ¢ Mouoil (A) momwo 0,75 wmn 2,6—
nuxyopbeHonnHa0(peHoIa, HaA TUTpOBaHWE peakTWBa U Boawl (B) momuto 0,2 mu peakTuBa.
Cytounslii quype3 (y) paBen 1250 mu. B pesynbrare pacuera mo Qopmylie MOIXy4uM, YTO
BBIBEJICHHE AaCKOPOMHOBON KUCIIOTHI 32 CYyTKH

0,088 (0,75-10,2) 1250
2 = 30,25 wmr

[To pe3ynbpTaTaM KOJWYECTBEHHOTO OIMPEIEICHUS aCKOPOMHOBOM KHCJIOTHI B MOY€, COOpaHHOU
3a CYTKH, MOKHO CJIeNIaTh 3aKjI04eHrne 00 oOecmeueHHOCTH opraHu3zMa ButamuHa C. Tak mpu
JIOCTAaTOYHOM OOECMEeYEeHHOCTH OpraHu3Ma BHUTaMHHOM, ero BbBoguTcs 15-20 wmr. Ilpu
CHIDKEHHOM 0OECIIEYeHHOCTH BbIBEIEHHE aCKOPOMHOBOM KMCIIOTHI yMeHbIaeTcs 10 5-10 mr u
JaXKe MOXKET ObITh HIDKE 3TUX BennmuuH. [loBeimennoe BeiBenenne (30-40 mr u GoJiee 3a CyTKH)
ObIBaeT OOBIYHO MPU MPUEME BUTAMUHHBIX MTPENapaToB.

Pe3ynpTarsl ananuza

CyTouHbIN [Touwno Ha KonTponbnass | BeiBenenue 3aKiIroYeHue
ypes TUTPOBaHUE npoba (6e3 | 3a cyTkH
2 MJI MOYH MOYH)
Moua 1 1400
Moua 2 1200

Pazngen 5. O0OMeH yriieBoaoB.

JlabopartopHnas pabota
«CBOWICTBA YTJIEBOJ1OB»

Ileap padoThI: U3yYUTh KAUECTBEHHBIEC PEAKIIMH HA YTJIEBOJIBI.

[Ipu rugponuse mosmcaxapuaoB (Kpaxmal, KJieTdaTKa) B PacTBOpPE OOpa3yrOTCS MPOIYKTHI
HEMOJHOTO TUApPONM3a (JAEKCTpUHA, MalbTo3a), KOTOpPhIE C MOAOM JAlOT pa3IndHOe
oKkpammuBaHue (0T (PHOJIETOBOrO N0 KENTOro IBeTa). [Ipw mosHOM THIpOSM3E YIJIEBOJIOB B
pacTBope 0OHAPYKHBAETCS TOJIBKO TIIFOKO03a.

[lpu rtuaponmuse nucaxapuioB OOpPa3yIOTCS MOJIEKYJIBI MOHOcaxapuaoB. [Ipu ruaponmse
caxapo3bl 00pa3yroTcs TII0KO3a U (PPYKTO3a, MalbTO3a - JBE MOJEKYJBI TTIOKO3bI, JTAKTO3BI —
TIII0KO032 U TAJIaKTO3a.

OIIBIT 1. PEAKIIMS HA KPAXMAJL.

Haubonee cnenmduuHas peakiuss HAa Kpaxmaldl — TIIOSBICHHUE CHHETO OKPAIIUBaHHS IPH
nobasiieHnH Hoa.

BelmonHeHne SKcrepuMeHTa:
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B npo6upky BHOCAT 1 MJI mcciemyeMoro pactBopa Kpaxmana ¥ J00aBJsiOT 2 Kalljid pacTBOpa
JIrorouss, congeprxkamero nox. Ilpu Hanmuuy Kpaxmaia pacTBOp OKpaIIMBAETCs B CUHUI LIBET.
Hanummure cxemy (epMeHTaTMBHOrO THMAPOJIM3A KpaxMmana ¢ yKazaHueM (EpPMEHTOB CIIOHBI,
KHUILIEYHOI'O COKa U MOKEITYA0YHON KEJIE3bI.

OIIBIT 2. KAYECTBEHHAS PEAKIIUSA HA I'JIIOKO3Y (PEAKIIUA ®EJIMHI'A).
BrinosiHeHue s3KCOEpUMEHTa:

B mpoOupky BHOCAT 2 MJI THUIApoJM3aTa Kpaxmajia W n00aBisaioT 1 mi peaktuBa dDenuHra.
[Ipobupky nMomMenaT B KUIALIYIO BOJISHYIO 0aHIO HAa 1 MUHYTY.

Belnagaer ocaiok 3aKMUCH MEIM KPACHOIO LIBETA.

3anummnTe YypaBHeHMs NpoTeKkamomux peaknuid. Cpaenaiite BbBIBOALI 0 HAJIUYMHA
KOHKPETHBIX (yHKIHMOHAJIBbHBIX TPYI B COCTaBe YIJIEBOJOB.

JlaGopatopHnast pabora
«OBMEH YT'JIEBOJOB»

Heab: M3yuyuTh TUAPOIM3 CIIOXKHBIX YIVIEBOJOB M ONPENCIUTh MX MOHOMEPBHI C IOMOIBIO
KAuECTBEHHBIX PEaKIUN.
I'NAPOJIN3 CJIOXKHBIX YI'JIEBOJAOB.

[Ipn rugponuse monmcaxapuaoB (Kpaxmal, INIMKOI€H, KJIeT4aTKa) B PacTBOPE MOYKHO
00HapyKUTh IPOMEKYTOUHBIE IPOAYKTHI THAPOIN3a (JEKCTPUHBI, MAJIbTO3Y), KOTOpBIE C HOJOM
JIAIOT pa3jnyHble OKpammuBaHus (OT (UOIETOBOrO J0 KenToro). [Ipu moimHoOM ruapoimnse 3Tux
TOMOIIOJINCaXapUI0B B PACTBOPE OOHAPYKUTCS TOIBKO IIIIOKO3a.

Jucaxapuapl npu Tuaponuse o0pasyroT 2 MOJEKYJIbl MOHocaxapuaoB. Ilpu rugponuse
caxapo3bl oOpa3yercs III0K03a U (PpyKTO3a, THAPOJIN3E MAIbTO3bl — JBE MOJIEKYJIbI TJIFOKO3BI,
TUIPOJIN3E JTAKTO3BI - IIIF0K03a U rajaKTo3a.

OnbIT OpOBOAUTCS B 2 3Tama: TMIPOJIM3 CIOXKHBIX YIVIEBOJOB M KadeCTBEHHBIE PEAKIMM Ha
HIPOAYKTBI THIPOIIU3A.

Jlo mpoBeneHMsI TMIPOIN3a NPOBOJSAT KAYECTBEHHBIE pEaKIMM Ha Kpaxman (pacTBoOp
Kpaxmalia) ¥ Ha IIII0K03y U (ppykTo3y (pacTBop caxaposbl). OnucaHue KaueCTBEHHBIX peakLui
IPUBEJICHO HUXKE.

OIIBIT 1. TIPOBEJEHUE T'NJIPOJIN3A.

BeinonHenune skcnepuMeHTa:

BepyTt 2 mpoGupku, B OIHY HaJIMBalOT 2 MJI pacTBOpa Kpaxmasa, B APYryi0 2 MJI pacTBoOpa
caxapo3sbl. B 00e mpooupku nob6asistor o 0,5 ma 20% pactBopa coisiHo# KucioTel. [Tomemator
B KUILLIYIO BOJASHYIO OaHIO Ha 5 MUHYT JJIsl YCKOPEHUS TUApPOJIM3a. BRIHUMAIOT, OXJIaXIatoT,
nmomerias B cocyn ¢ xonomHol Bomou. JloGammstor 1 mm 20% pacTtBopa enkoro Harpa s
HeHTpanu3anuu n30bITKa KUCIOTHI.

OIIBIT 2. MPOBEJIEHUE KAYECTBEHHBIX PEAKITUMN:
C pacTBOpaMu MOCJ€E THAPOJIU3a MPOBOAAT MOBTOpHO peakiuu dennnra, CennBaHoBa U
npoOy ¢ omoMm.
OIIBIT 2A. KAYECTBEHHAS PEAKIINA HA KPAXMAJI. Haubonee crneunduueckas
peakuus Ha KpaxMai — TOSBIIEHUE CHHETO OKPAIlIMBAaHUS MIPH T00aBIEHUH HOa.
BrinonHeHne SKcrnepumMeHTa:
B mpoGupky Oepyr 1 M wucciengyemMoro pactBopa M J00aBisIOT 2 Kalid pacTBOpa,
coxepxariero noxa (pactsop Jlroroms). [1pu Hanuuum kpaxmasna pacTBOp OKPAIIMBAETCS B CHHUN
L[BET.
OIIBIT 265. KAYECTBEHHAA PEAKIINSA HA I'JIIOKO3Y (PEAKIIUA ®EJIUHIA).
BrinoJIHEHNE DKCIEPUMEHTA:
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B npo6upky 6epyT 1 mut uccneayemoro pactBopa, 1o06aBisroT 1o 0,5 mi pactBopa @enmnra Nel
U Ne2 u HarpeBaroT B KHUISAIIEH BOAsSHON OaHe B TeueHUH | MUHYTHI. [Ipy HanM4YuM TIIOKO3bI B
pacTBOpPE BBINAAET OCAZAOK 3aKUCU MEAU KPACHOTO LIBETA.
OnbIT _2B. KAYECTBEHHAS PEAKIHWA HA ®PYKTO3Y (PEAKIIUA
CEJIMBAHOBA).

BeinosiHEHUE SKCOIEPUMEHTA:
B mpoGupky BHOCAT 1 mi peaktuBa CennBaHOBa  (pacTBOP PE30OpIIMHA B COJISHOM KHCIIOTE),
npubaBIsAIOT 3 KaIuld UCCIIEAYEMOT0 pacTBOpPa, MOMEIIAIOT Ha 3 MUHYTHI B KHUIISILYIO BOJASHYIO
6anto. [Ipu HaMuMK QpPyKTO3BI PACTBOP OKPAIIMBAETCSA B BULITHEBO-KPACHBIH 1IBET.
ITPUMEYAHME. Ilo pe3ynapTaTaM ONBITOB HAUILIUTE YPaBHEHUS:
- TUJIPOJIN3a Kpaxmalia
- TUAPOJINA3A Caxapo3bl
- B3aMMOJIEHCTBHUS IIIOKO3bI ¢ peakTuBoM DenuHra
- B3aMMO/ICUCTBHS (PPYKTO3bI ¢ peakTuBOM CelrBaHOBA.

Pa3nen 6. O0MeH 0e/IKOB U HYKJI€HHOBBIX KHCJIOT.

JlaGopatopHnas pabora
«IBETHBIE PEAKIIMU BEJIKOB»

Heapb padoThi: U3yUUTh KAYECTBEHHBIE PEAKIIH Ha OEIKHU.

OIbBIT 1. BUYPETOBAS PEAKIINA.

[IpuHIIMI MeTO1A:

[Ipun noGaBnenuu K pacTBOpy Oenka IIETOYHOTO PAcTBOpPA CEPHOKUCION Memu obpasyercs
¢dburoneToBoe OKpalmMBaHWe. DTOH peaklyueld OTKPBHIBAIOT HAaJWYHE B OCJIKE MENTHUIHOU CBSI3H.
Peakuus nonoxuTenbHa MpU HATMYUMU HE MEHEE JIBYX MENTHAHBIX CBSI3€H B MOJIEKYJIE, T.€. C €€
MOMOIIbIO0 MOKHO ONPENIEIUTh HAJTMYUE B pacTBOpE Oelika, TPUIETITH A UITU TOJIUIEeNTH A,
BrinosiHEHKE 3KCIEPUMEHTA:

B oany npo6upky BHocaT 10 kamenb pactBopa Ne 1, B 1pyryro Takoe ke KOJIMYECTBO PacTBOpa
Ne 2, B kaxayro u3 HEX q00aBmsIoT 1o 5 kanenb 10% enkoro Harpa u mo 2 xaru 1% pactBopa
cepHokucioi meau. CoaepkuMoe MPOOUPOK MEPEMEIINBAIOT, IPU HATUYUU B paCTBOpE OENKOB,
MOJIUTIENTUIOB WJIM TPUIICTITHIOB HA0II01aeTcsi GUOJIETOBOE OKpAlTMBAHUE.

OIIbIT 2. PEAKIIMA ®OJA HA AMHUHOKHCJIOTHI, COAEPKAIIMUE CEPY
(IMCTHUH, IUCTEUH).

[Ipunimn merona:

[Ipu kunsueHun Oenka € €IKUM HATPOM OT LKCTEHHA JIETKO OTIIEIUISeTCs cepa B BHIE
CEepHUCTOTO HATPHUs, KOTOPHI C YKCYCHOKHCIBIM CBHHLIOM OOpa3yeT CEpHHUCTHII CBUHEIl
YEPHOTO LBETA, OH HEPACTBOPUM B BOJE M BBINAJAET B OCAJOK TEMHOIrO LBeTa. IHTEHCUBHOCTH
OKpPAaCKH 3aBUCHUT OT KOJIMUYECTBA Cepbl (COAEpKaHME LUCTHMHA WM LUCTEMHA B PacTBOpPE WU
HCCIIeTyeMOM OelIKe).

BeinosiHeHne 3KCOEpUMEHTA:

B Buzne npobupku Oepyt mo 10 kamens 5% pacTBopa yKCYCHOKHMCIIOTO CBHHIIA. B Kaxmayro u3
HuX A06asinsioT 10% pactBop eakoro HaTpa. OT mepBbIX HMOPHMHA 00pa3yeTcst ocaloK, 1IeN0Yb
MIPOJIOJDKAIOT JTOOABIIATH JI0 €Tr0 MOJHOTO pacTBopeHus. B omHy mpoOupky BHOcaT 10 kamens
pactBopa 1, a BO BTOpYIO — pacTBOpa 2, MOMEINAIOT B KHUIIIIYI0 BOJASHYIO OaHIO Ha 2-3 MHH.
[Ipy Hanmmuuu cepbl (UMCTUHA WM IIUCTEMHA) TMOSABISAETCS OCAaJOK B 3aBUCUMOCTH OT €€
KOJINYECTBA YEPHOTO UM Oyporo IBeTa

OIIBIT 3. KCAHTOIIPOTEUHOBAS PEAKIINSL.
ITpuHimno MeToa:
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BonpmmHCTBO 0€IKOB NIpH HarpeBaHUHU C KOHIICHTPUPOBAHHOW a30THOW KHCIOTOW JAET KEJNTOe
OKpamuBaHue. Peakuus oOycCJOBIIieHA HUTPOBAaHHWEM OCH30JILHOTO KOJbIIA AMHHOKHCIOT C
o0pa3oBaHNEM HHUTPOCOCAMHEHMI >KeNToro npera. KcaHTompoTenHOBash peakiusi OTKPbIBAET
HaMMuue B OelKe UUKIMYECKUX AaMHHOKHUCIOT (Hampumep, (EHWIaHWHA), COJepKaIInX
O€EH30JILHOE KOJIBIIO.

BeinosiHeHME SKCOIEPUMEHTA:

B oany mpoOupky BHOCAT 10 kamens pactBopa 1, B Ipyryro pactBopa 2, B KXY JT00aBISIOT
1o 5 Karesb KOHLIEHTPUPOBAHHON a30THON KUCIIOTHI U MOMEIIAIOT B KUILAIIYIO BOJSHYIO OaHIO
Ha | munyTy. [Ipy HAMMYMY TUKIIMYECKUX AMUHOKHCIIOT MOSIBIISIETCS JKEJITOE OKPAILIBAHUE.

OIIbIT 4. HUHTUAPUHOBAA PEAKIINA.

[Ipunimn merona:

benku, nmonmunentuasl Aa0T ¢ HUHTUAPHUHOM CHHEE, a CBOOOJIHBIE aMUHOKUCIIOTHI (PHOJIETOBOE
OKpalllMBaHUE. JTa peakUus XapakTepHa JUIsi aMUHOKHCIOT. IIpu HarpeBaHWH NPOMCXOIUT
pacmazx aMHUHOKHCIOT Ha YIVIEKMCIBIM Tra3 W aMMHaK, COOTBETCTBYIOIIMN aMUHOKHCIIOTE
albJerul U BOCCTAaHOBJICHHBIM HUHTHMIPHUH, KOTOPBIM 3aTe€M KOHJEHCUPYETCS €O CBOEH
OKHCIICHHOH (popMOil 1 aMMHaKOM ¢ 00pa30BaHUEM OKPALIEHHOTO MPOIYKTa.

BrInonHeHue 3KCIepuMeHTa:

bepyT nBe mpoOupkH, B OJJHY U3 KOTOPBIX BHOCAT 5 Karelb UCCIeLyeMoro pactsopa 1, B Ipyryto
— pacTtBopa 2, B Kaxaylo NpoOupky mo6aBisatoT mo 5 xanens 0,5% pacTBopa HMHTHIPHHA U
[IOMEIIAIOT B KUIISIIYIO BOASIHYIO OaHIO Ha OJHY MHUHYTY, 3a 3TO BpeMs WM 4epe3 2-3 MUH
pa3BUBaETCs CUHEE WK CHHE-(DUOJIETOBOE OKPALIMBAHHUE.

JlaGopatopHnast pabora
«OBMEH BEJIKOB»

Heab: U3y4nTh CBONCTBA HEKOTOPBIX KOHEYHBIX MPOTYKTOB OOMEHa OEIKOB.

OHBIT Nel. T'MAPOJIN3 MOYEBHWHBI.

BrinosHeHne sKcriepuMeHTa:

Haneiite B mpobupky 1 mu 20% pacTBopa MOYEBHHBI, 100aBbTE€ 2 MJI HACBIIIEHHOTO PacTBOpa
ruapokcuaa  Oapusi. OTBepcTHE TPOOHMPKUA 3aKPOMTE KPacHOW JIAKMYCOBOM OYMasKKOM,
CMOYEHHOMU BOJIOH.

Harpeiite comepkxumoe MpoOWpPKH A0 KHUIEHUS Ha BOJsHON OaHe. HaOmromaiite mocuHeHHE
JaKMYCOBOH OyMa)XKu ¥ 00pa30oBaHUeE OCa/IKa YIIIEKHCIOro OapHsl.

Hanumure ypaBHeHHe IPOUCXOAALIUX PeaAKIUI:

OIIBIT Ne2. MOJYYEHHUE COJEV MOUYEBWHBEI.

BrlnosiHeHne sKcriepuMeHTa:

B npoOupky naneiite 1 min 20% pacTBopa MOYEBHHBI U OCTOPOXKHO J00aBbTE paBHBIN 00BEM
KOHIICHTPUPOBAHHOW a30THOM KUCIOTHL. Ha rpaHuIie cioeB ABYX >KHIKOCTEH cpaszy oOpasyercs
0emoe KONBIO KPHUCTALUIUKOB. [Ipu B30ANTHIBAHUU M OXJIAXKIACHUM BBIACISCTCS OOWIHHBIN
KPUCTAJUIMYECKUI 0CAI0K a30THOKHMCIION MOYEBHHBI.

Pe3yabTar onbiTa U YpaBHeHHE PeaKIIUM 3aNMIINATE:

OIIBIT Ne3. KAYECTBEHHASA PEAKIINS HA KPEATUHMUH.

BrinosHeHne sKcriepuMeHTa:

B mpobupky naneiite 1 mn 10% pactBopa kpeatnnuHa, no6asbre 1 ma 30% pactBopa
TUAPOKCHIA HATPHS U 5 Karelb HACBIIIEHHOTO pacTBOpa MUKPUHOBOW KHUCIOTHL. Habmromaiite
HOSIBJICHUE OPAHKEBO-KPACHOTO OKPAIIWBAHMUS.

OIIBIT Ned. CBOMCTBA COJIEM AMMOHMSL.
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BeinonHenune skcnepuMeHTa:

B mnpoGupky naneiite 2 min 20% pacTBopa XJIOPUCTOTO aMMOHHS, J00aBbTe 4 KaruM
U3BECTKOBOIO MOJIOKA (B3BECHh T'MIPOKCHIA KAJIbIUS B BOJE) U ClIerka NOJOrpeiTe Ha BOASHOU
0aHe, YKpenuB y BEpXHEro Kpas MPOOMPKHA CMOUYCHHYIO BOJIOM KPAaCHYIO JJAKMYCOBYIO OyMaxKy.
Yepes3 HEKOTOPOE BpeMs OHA CHHEET.

3anumuTe HaOII0AeHUS] ONbITA M ypPaBHEHHE PeaKUUU MeXKAy XJOPHAOM aMMOHHS W
THAPOKCHIOM KaJIbLHS.

Pa3zpnen 7. O0OMeH xxupoB

JlaboparopHast pabota
«CBOUCTBA JIUIINOB»

e padoThI: U3YYUTh PACTBOPUMOCTH U CBOMCTBA KUPOB.

OIIBIT Nel PACTBOPEHUE )KUPOB.

BrinosHeHne sKcriepuMeHTa:

B nBe mpobupku BHOCAT 10 | MJI pacTUTEIHHOTO Macia U Jo00aBIsSIOT B MEPBYIO MPOOHPKY 3-5
Kameyib JTHWIOBOIO CHUPTAa, BO BTOPYH - 3-5 kamenb pactBopa xjopodopma. IIpoOGupku
BCTPSXHMBAIOT U HAOIIOAAIOT PACTBOPEHUE JKUPAa BO BTOPOHM mpoOupke. OOBIACHUTH, TIOYEMY B
nepBoi MpOOHpPKe HEe MPOU3OILIO PACTBOPEHHE KUPA.

OIIBIT Ne2 OMYJbI'MPOBAHUE KUPOB.

JKupsbl ¢ Bo1o# 00pa3yrOT HECTOMKYIO AMYJIBCHIO, KOTOPAst MIPU CTOSIHUN OBICTPO pacCIanBaeTCs.
Paccrioenne He MpPOM3OUIET, €CAM K AMYJIbCUU JOOABUTH SMYJIBraTOPbl, KOTOPBIE CHUXKAIOT
MOBEPXHOCTHOE HATSKEHHE W TeM CaMbIM MPEMSATCTBYIOT CIHMSHHUIO Pa3IpOOJIEHHBIX YaCTHUIL
KUpa. DMyJIbraTopamu SIBISIFOTCSI O€JIKH, MbLIa, COJM YTOJIBbHOW KHCIOTHI, PACTBOPHI HIEIIOYECH.
B ’kenyouHO-KUIIEYHOM TpakTe 3Ty (DYHKIUIO BBINOJHSIOT JKEMTYHBbIE KHUCIOTHI, UX COJU U
OukapOOHATHI.

BrinosiHeHmne skcriepumMeHTa:

B nsaTh mpobupok mocienoBarenbHo BHOCAT 1o 0.5 MJI pacTUTENBHOIO Macia, 100aBisioT mo |
MJI AUCTUJUIMPOBAHHOM BOJBI M IO JAECATH Kalelb COOTBETCTBEHHO B KaXIYI0 MPOOHUPKY,
HA4YMHAs C TIEpBOM - pacTBopa Oeika, pacTBOpa THIPOKCHIA HATpHs, pacTBopa KapOoHaTa
HaTpHsl, XeIMud W BOJbl. [IpoOWpPKM BCTPAXUBAIOT W HAOMIOMAIOT OOpa30BaHHE CTOWKHX
IMYJIBCUH BO BCEX MPOOUpPKaX, I7ie MPOUCXOIUT PACCIOEHUE Ha BOIY U JKHUP.

OIIBIT Ne3 AKPOJIEMHOBAS ITPOBA.

C nmoMoIIbio 3TON peakiuy 0OHapyKUBAIOT TIUIEPUH B HEHTpanbHOM upe. [Ipu HarpeBaHuu
[JIMLEPUH TepseT MOJIEKYJy BOJbl M TPEBpalllaeTcs B HENpEeAeNbHbIM albJerusl ¢ pPe3KHuM,
creur(pUYecKrM 3armaxoM - aKkposieuH. JIunuael, He UMEIOIIUe B CBOEM COCTaBe TIUIICpUH, HE
JAIOT aKPOJIEHHOBOM MPOOHI.

BeinosiHeHMe 3KCOIEpUMEHTA:

B cyxyio npoGupky BHOcIT 0.5 MJ pacTUTEIHHOTO Macjia U Ha KOHYUKE ILIATENs] HECKOJIBKO
KPUCTAIJIOB TUAPOCYIb(aTa Kanus. HarpeBarot 10 mosiBIeHHs OENbIX MapoB aKpOJICHHA.
INPUMEYAHUE.

3anuiuTe HAOMIOACHUS U BBIBOJIBI HA OCHOBAHUH KaXJIOTO OIIBITA.

JlaGopatopHnast pabora
«OBMEH JIUITUTOB»

esb: U3y4uTh CBOMCTBA MPOAYKTOB TUIPOJIN3A KUPOB.
OIIBIT Nel. 'MJIPOJINS KUPA (PEAKTINA OMBIJIEHUSA).
BrinosiHeHne sKcriepuMeHTa:
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B mmpokyro npobupky Hameite 20 Kamenab TOJCOTHEYHOTO Macia W 2-3 MJI CIHPTOBOTO
pactBopa rujapara okucu Kanus. IIpoOupky momecTuTe B KHIALIYIO BOJIsSHYIO OaHio Ha 15-20
MUHYT, 10 00pa3oBaHusl OAHOPOJHOTO pacTBopa. Ilocie oxkoHuUaHUS peakUUu K TUAPOIU3ATY
n00aBbTe 5-6 MIT BOJIBI.

Hanummure ypaBHeHHe peaKIMy T'MAPOJIM3a NAJIbMHUTO0JI€0CTeapUHA.

OIIBIT Ne2. OBHAPYKEHUE B 'M/IPOJIM3ZATE 'MIIEPUHA.

BeinosiHeHne 3KCOEpUMEHTA:

B npoOupky Haneiite 2 mu ruaponusara, 106aBbTe paBHbI 00beM 10% pacTBopa ruapokcuaa
HATpUS M HECKONBKO Kamenb 5% pacTBOpa CEpHOKHUCIION Meau, BCTpsixHutTe. HaOmronmaiite
MOSIBJIEHUE XapaKTEPHOIO JUIs TaulepaTa MeIH sIpKO-CHHETO OKPAILMBAHMS pacTBOPA.
Hanunmmure ypaBHeHue peaknnu 00pa30BaHus IJIMLEPATa MeAH.

OIIBIT Ne3. OBHAPY/KEHME B I'NNIMHEPATE KUPHbBIX KUCJIOT.

BeinonHenune skcnepuMeHTa:

B npoOupky nHaneiite 2 mi ruaponusarta, npudbaBbTe 5-6 Kamenb 5% pacTBOpa XJIOPHUCTOTO
KaJbIHs ¥ HaOo1aliTe 00pa3oBaHKE 0CaKa KaIbIIUEBOTO MbLIIA.

Hanuummure ypaBHeHHe peakuu 00pa30BaHMUA KAJbLIHEBOr0 MbLIa.

3apaun no teme «Q0OMeH KUPOB».

1. Paccumrtars oHepretuueckuii >pdexr (B monekynax AT®D) NOAHOrO OKHCICHHS
NaJIBMUTHHOBOM KMCIIOTBI B KOJIMYECTBE 1 MOJIb.

2. Paccuurare sHepreruyeckuii 3ddexr (B moznekynax ATD) momHoro okucieHus 3
OCTaTKOB CT€APUHOBOM KUCIOTHI B | MOJIb TpUCTEapHHA.

3. Bo Bpems 3aHATHil a’poOuKoil neBymika 3a 1 dac m3pacxonoBana 312 kkan. Kakomy
KosinuecTBy MoJiekynl AT® 310 coorBercTByeTr? CKOJBKO MOJIb MaJbMUTHHOBOU
KHCJIOTHl TIOABEPIHETCS TOJHOMY OKHCJICHHIO, YTOOBI MOJYYHTh TaKO€ KOJINYECTBO
ATD?

4. PaccumraiiTe cyMMapHbI sHepreTudyeckuii >¢dext (B moznekyirax AT®D) momaHOro
OKHCJICHUS 2 MOJIb apaXMHOBOM KUCJIOTHI U 1 MOJIb JIAypUHOBOU KHUCIIOTHI.

5. Paccuwuraiite sHepreruueckuii 3¢dext (B mMonekynax AT®D) momHoro okucinenus 100 r
NaJIbMUTUHOBOW KUCJIOTBHI.

6. Paccuuraiite sHeprerndyeckuil 3pdext (B monekynax AT®) momHoro oxucieHus 3,5
MOJIb CT€APUHOBOM KUCIIOTHI.

7. PaccumraiiTe cymMMapHbBI sHepreTudeckuii >¢dext (B moznekyiaax AT®D) momaHOro
OKHCJIEHUS 3 TPaMMOB TTaJIbMUTOAMCTEapuHa (0e3 yuéTa rIIuIepuHa).

8. Kaxkoe komnuectBo sHepruu (B J/Moib) Beiaenutcs npu ruaponusze 60 moiekyn ATD?

9. Kakoe konudecTBO 3HEpruu (B KKair) Beiaenutcs npu ruaponuse 700 r ATD?

10. Kakoe xomuuectBo sHepruu (B Jk/Monb) Beimenutcs npu ruaponuse 120 monekyn
ATD?

11. Kakoe xonmdectBo Moisiekyn AT® oOpasyercss mpu IOJIHOM OKHCIEHUH 1 MOjb
ruiepuHa’?

Pa3zgen 11. XuMu4yecKHii cOCTAB MBIIIEYHOH TKAHMH.

JlaGopaTtopHas padora.
«OMPEJEJEHUE XUMHNYECKOT' O COCTABA MBIIIIEYHOM TKAHM».
Pabora menurcs Ha Tanbl:

— HOJIYUCHHUC U3 TKAHWU MBIIIIBI BOAHOT'O U COJICBOT'O 9KCTPAKTOB,
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— MIPOBEJCHUE KAaUYECTBEHHBIX PEAKIMH, MOATBEPXKIAIOIIMX HAJINYME TE€X WM UHBIX BELIECTB B
aHATU3UPYEMBIX IKCTPAKTaX.

IIEPBBIH ITAIIL TIOJTYYEHUE DKCTPAKTOB.

a) moJiyueHue BOJAHOIO JIKCTPaKTa (M3BIEKAIOT OCNKH, MHUHEpPAIbHBIC BEIECTBA, U JIPYTHE
BO/IOPACTBOPHUMBIE SKCTPAKTHBHBIC BEIIECTBA).

MpIeyHy 0 TKaHb HOKHULIAMHU OYMILAIOT OT JKMpa U COEIMHUTENBHON TKaHU. JlenaloT HaBecKy
10 r. TlomemawT B CTYNKy M WU3MEIbUYAIOT HOXKHHUIIAMHU. [[00aBJISIFOT OTMBITOTO KBapIeBOTO
necka WM CTeKJISIHHOW mynpsl (1-2r), TmartensHO pacTtupaioT nectukoM. JloGasmstor 30 mu
BOJIbl, OTMBIBAIOT INECTHK, MEPEMEIINBAIOT COAEPKUMOE CTEKISIHHOM Nanoukoil. OUIbTPYOT
yepe3 3 ciiost Mapiiu U BaTy B KonOy Nel.

0) moJiyueHHe C0JIeBOro 3Kcrpakrta. Ocajok ¢ MapieBoro ¢GuibTpa MEPEHOCAT OOpaTHO B
cTynky. Pactupaior nectukom, 100aBiss mopuusMu 1o 2—3 mit 5% pacTBopa XJIOPUCTOTO KalHs
no oovéma 15 M. TmiarenbHO mepeMemuBarOT. OUIBTPYIOT B KoJOy No2 uepe3 OyMaKHBIHA
¢mwibTp. B punpTpare xombsr Ne2 HaxonmsTcsi pacTBOPHUMBIE B COJIEBOM pacTBOpe OeNKH, Ha
buIbTpe — OCIKU COCTUHUTEIILHON TKaHH.

PactBopsl u3 ko6 Ne 1 u Ne 2 mccnenyroT, UCTIONB3ys KadeCTBEHHBIE PEaKIMM Ha OCIKU U
JIpyTHe BEIECTBA.

BTOPOH ITAII. UCCJIEJOBAHUE BEJIKOB MBIIIIII.
OIIBIT 1. BUYPETOBAA PEAKITUAL.

buyperoBas peakiusi moiyunsa cBOE Ha3BaHHWE OT MPOM3BOAHOIO MOYEBHHBI — OHypera,
o0pa3yronierocst Mpu HarpeBaHUH MOYEBHHBI C OTIHICTITICHUEM OT HEe aMMHUaKa:

2 HHON—CO—NH, — H,N—CO—NH—CO—NH, + NH;

Mouesuna ouypem

BrImonHeHNE SKCIIEpUMEHTA.:

B nBe mpobupku Ne 1 u Ne 2 HanuBatot o 1 mut (20 kamens) pactBopoB u3 koo Ne 1 u Ne 2. B
KAyt mpodupky nobasistot mo 1 mu 10% pactBopa eaxoro Hatpa (NaOH) u no 2 xaruum 2%
pactBopa cepHokucioi meau (CuSOs). Ilpu crostHMM TPOOMPKU MOSBISETCS XapaKTEPHBIH
cuHe-(HUOJIETOBBIN IIBET.

Henvza 0obasnamev u30blmok cepHOKUCION Meou, TaK KaK OCaJ0K THApaTa OKUCH Menu
MacKHpyeT XapakTepHoe (ProJieTOBOE OKpallMBaHHUE OMYpeTOBOTO Komruiekca Oenka. Oxpacka
6I/IypeTOBOI‘O KOMIIJIEKCA 3aBUCHUT TAaKXKE OT KOJIMYCCTBA MOHOB MCAHU, OT AJIMHBI HOHHHCHTHI{HOﬁ
IETTH, KOHIICHTPAITUH OelTka ¥ MOXKET BapbUPOBATh OT PO30BOTO 10 CUHE-(DHOJIETOBOTO IIBETA.

Ilo okoHuanuu sxcnepumenma coenaiime 6b1800.
OIIBIT 2. PEAKIIUA OCAK/IEHHA BEJIKOB.

a) ocakeHue 0eJIKOB OPraHM4eCKUMHU PACTBOPHUTEISIMH.

IIpunyun memoda: HEKOTOPbIE OpPTaHUYECKHWE KHCIOTHI CIIOCOOHBI HEWTPaTM30BaTh 3apsil
MOJIEKYJIbI OeJiKa M pa3pyIuTh €€ IPOCTPAHCTBEHHYIO CTPYKTYpY. DTO BBI3bIBa€T HEOOpaTUMOE
ocaxkneHue (AeHarypanuro) OenkoB. borbinoe mpakTHueckoe TPUMEHEHWE  TOJTYYHIIH
TPUXJIOPYKCYCHAs M CyJIb(OCATUIINIIOBAsE KUCIOTHI, 00JIaAa01ie BHICOKOH 4yBCTBUTEIBHOCTHIO
mo oTHomeHut0 K Oenky. Cynb(poCaTUIIMIOBON KHUCIOTOW TMOJB3YIOTCS I OOHApYKEHUS
MaJIbIX KOJIMYECTB O€JIKa B OMOIOTHYECKUX JKUJKOCTAX. A TPUXJIOPYKCYCHOW KHCIOTOW B IIETISAX
NOJy4YeHHus: 0e30eIKOBOro (MIbTpaTta TpU ONpPEICTICHHH HU3KOMOJEKYJSIPHBIX a30THUCTHIX
COeIMHEHUH (MeNTHI0B, AMUHOKHCIIOT, MOUYEBUHBI, HYKJICOTUIOB U Ap.).
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Buinoanenue sxcnepumenma:

B nBe npo6upku Ne 1 u Ne 2 nanuBatot no 1 mu (20 kamenp) pactBopoB u3 Koo Ne 1 u Ne 2.
3areM B 00€ mpoOupku 100aBisA0T 1o 5—6 kanens 10% pacTBopa cynbpocaauIIOBON KUCIOTHI
(C7H6O6S) mmu tpuxnopykcycaoit kucinotel (CCI3COOH). BerpsxuBaroT, MOSBISETCS OCAIOK
Oenka (MyTh WU XJIOIbS).

Ilo okoHyanuu sxcnepumenma coenatime 6b1800.
0) ocaxxaeHue 0eJIKOB COJIAMH TSKeJIbIX MeTaJLJI0B.

Benku ocaxmaioTcss COJIIMH MEAM, CBHHIA, PTYTH, LMHKA, cepedpa W JPYTUX TSDKEIBIX
MeTauioB. CBOMCTBO OENIKOB CBSI3bIBaTh MOHBI TSKEIBIX METAJUIOB NPH OKa3aHUM IEpBOU
IIOMOILY [TOCTPAJABIIUM OT OTPABJICHUS COJISIMU M€, CBUHLA, PTYTH.

Buinoanenue sxcnepumenma:

- B TpU IPOOUPKH HajelTe 5-7 Kanenb pacTBopa Oernka;

- B TIEPBYIO MPOOMPKY IO KaIuiAM MpUOaBbTE pacTBOp arerara cBuHIA. OOpa3yeTcss 0cajioK.
JloGaBbTe e1ie HECKOJIBKO Karelb, 0CaJ0K PaCTBOPSETCS B M30BITKE PacTBOpA COJIH;

- BO BTOPYIO NMPOOHMPKY MO KaIulsiM MPUIIMBAWTE pacTBOp HUTpara cepedpa. OOpazoBaBIIHiics
0CaJIOK B U30BITKE COJIM HE PACTBOPSETCS.

- B TPEThIO TPOOUPKY pHOaBbhTE pacTBOP Cyb(aTra MeIu 0 MOSBICHHS OCaIKa.
Yb6enureck, 4TO 0CaJI0K PACTBOPSIETCS B U30BITKE COJIH.

Odopmienne pe3ynbTaToB 3KCIEPUMEHTA OCYIIECTBISETCS B BUJIE€ TaOTUIIBI:

Ocaxxmaromui PactBopuMocCTh Ocanka B
Omnucanue ocagka
peareHT M30BITKE pearcHTa
Pb (CH3COO),
AgNO;
CuSOq4

Ilo okoHuanuu sxcnepumenma coenaiime 6b1800.

OIIBIT 3. BBICA/THBAHUE.

Bovicanusanue — oOpaTumasi peakisi OCaKICHUsS OETKOB M3 pacTBOpoB. lIpu BhICANMBaHUU
IPOMCXOOUT JErujparanus MakpoMojeKkya Oenka W ycTpaHeHue 3apszpa. Ha mpomecc
BBICAIMBAHUS BIMAET pAl (PAKTOPOB, TAKUX KaK TUAPOPUIBLHOCTH OeNKa, €ro OTHOCUTEIbHAs
MOJIEKYJISIpHAsl Macca, 3apsi.

BrInmonHeHne dKcnepuMeHTa:

B nBe nmpooupku Ne 1 u Ne 2 nanusator mo 1 mur pactBopoB u3 k010 Ne 1 1 Ne 2 COOTBETCTBEHHO.
Hanee B mpoOupky Ne 2 no6asinsitoT Boay 10 nosiBiaeHus MyTu. [Ipu no6Gasnenun B mpoOupky Ne
1 Takoro ke KOJW4YecTBa BOABI MyTh He oOpasyercs. OHa mosiBIsieTCs NMpU HarpeBanuu (1-2
MUHYTHI B KHITSIIEH BOASHON OaHe) WK T00aBIEHUU PACTBOPA CYJIb(OCATHIIMIOBON KUCIOTHI
(C7H606S) mmm tpuxnopykcycHoit kuciotsl (CCIzCOOH).

Ilo okoHyanuu sxcnepumenma coenaiime 6b1800.
OIIBIT 4. PEAKIIUA ®OJIA HA IIHCTEHH.

]_[I/ICTeI/IHOBaH pCaKknd — 3TO pCaAKIIUA Ha 6GJIKI/I, HMCIOIIUC CCPOCOACPIKAINNC aMUHOKHNCIIOTHI, B
HYaCTHOCTU HUCTCUH.

BrInnonHeHne DKcnepUMeEHTa:

51



Ilpu noGaBineHNMH K pPacTBOpy Oenka pacTBopa THIPOKCHIA HATpUsl W amerara CBHUHIA C
MOCJIEAYIOIUM KUIISTYEHUEM, paCTBOP HaUMHAET TEMHETh. Peakius 00yciioBiieHa IPUCYTCTBHEM
B O€NKe IIMCTEMHOBBIX U MTOJYIICTEHHOBBIX OCTAaTKOB, KOTOPbIE IPY HarpeBaHUM B IPUCYTCTBUU
IEJI0OYH pa3pylIaloTcst ¢ oOpa3oBaHUeM cyibpuaa Hatpus. OOpasyromuiics cynb(ua HaTpus
BCTYIAaeT BO B3aMMOJCHCTBHE C aIleTaTOM CBUHIA, B PE3yJbTaTe 4ero oOpa3yercsl YepHBIH
0CaJIOK CyJb(HIa CBHHIIA.

Hanummure ypaBHeHUS peakiuii U CJeIaiTe BbIBOI.

TPETHH 3TAIl. AHAJIN3 BE3BEJIKOBOI'O DKCTPAKTA.

Ilonyuenue b6e36enko6020 Ikcmpaxkma. PacTBop, coaepKamuii SKCTPaKT OCIKOB MBI (K0J10a
Ne 1), mogkucnsior, nobaBnsas S5 — 7 Kameiab YKCYCHOW KHUCJIOTHI M HarpeBaroT 10 KUICHHS.
benku BeImagaoT B ocagok. Kuakocth GUIBTPYIOT Yepe3 OymMaxHbid GuiabTp. benku ocrarorcs
Ha (GwibTpe, B (QUIBTPAT TEPEXOmAT a30TOCOJAEPIKAIINE OSKCTPAKTUBHBIC BEIIECTBA,
MUHEpaIbHBIE COJM U IPYyTHE PACTBOPUMBIE B BOJE COCITUHEHMUS.

OIIBIT 1. OUPE/IEJIEHUE KPEATHHA U KPEATHHHHA.

B wmpbime npucytcTBytoT kpeatuHdocdar, HeOOIbIIOe KOJUYECTBO CBOOOTHOTO KpeaTWHA, a
takxe cuensl (0,003-0,005%) xpeartununa. Ilpu XpaHeHHMH MBIIIB YOUTOTO >XUBOTHOTO
kpeatuHdocdaT pacmagaeTcss Ha KpeaTHH W HeopraHudeckui docdar. YBeIMUnBaeTCs TakkKe
coJiepKaHHWEe KpeaTHMHHHA (B KHUCIOW cpele NMpH XPaHECHWHM H30JIMPOBAHHOW MbIIbI). [yis
ONpeAesICHUs MCIOIb3YIOT LIBETHYIO PEAKIMI0 C MUKPUHOBOW KUCIOTOW. B mienmounoil cpene
KpEaTHHUH B3aUMOJICHCTBYeT C MHKPUHOBOW KHCIOTOH, 00pa3ys OpaHKeBO—KpacHOe
coenuHeHue. Kpeatnn Takoil peakiuu He Oa€T, MOSTOMY €ro MpPEeIBApUTEIBLHO MEPEBOAST B
KpEaTUHHH (HarpeBaHUEM B KUCIION CpPELE).

BrImomHeHNE SKCIIEpUMEHTA.:

B nBe mpobupku nHamuBaror mo 0,5 ma OezbenkoBoro ¢Quibrpata. B mepByo mpoOupky
nobasisiroT 0,5 mur pactBopa cepHoit kucaotsl (H2SO4) 1 momMeniaror Ha 5 MUHYT B KHIISIIYIO
BOASIHYI0 OaHI0. 3aTeM NTPOOHMPKY OXJIAXKIAIOT IOJ CTPyeH XOJOJHOW BOJBI, BO BTOPYIO
npobupky nobasmustor 0,5 mi Boabl. Ilocie vero B o0e mpoGupku HamubaroT o 1 mia 30%
pactBopa eakoro HaTpa (NaOH) u o 0,25 mi (5 kamnenb) HACHIILIEHHOTO PAacTBOpa MUKPUHOBOM
KHCJIOTHL. B 006enx mpobupkax oOpa3yeTcsi coeuHeHne, NMEIOIee OpaHKeBO-KpacHBI 11BeT. B
nepBoil mpoOupKe WBET pacTBopa Oojee HHTEHCUBHBIA, T.K. OH COOTBETCTBYET CyMMeE
KpeaTHHMHA W KpeaTuHa (KpeaTuH mocie kursiaeHus ¢ HrSO4 mepexomut B kpeaTtuHuH). Bo
BTOPOIl MPOOMpPKE I[BET pacTBOpa MEHEE WHTEHCUBHBIM, T.K. COJEPKUT TOJIBKO KPEaTHHUH
MBIIIIIBL.

Ilo okoHuanuu sxcnepumenma coenaiime 6b1800.

OIIBIT 2. KAYECTBEHHAA PEAKIIUA HA IVTUKOI'EH.

BrImonHeHNE SKCIIEpUMEHTA.:

B mpobupky c¢ 0,5 mMa BogHOro 0e30€IKOBOTO AKCTpakTa J0OaBISAIOT 2-3 Kamid pacTBOpa
Jlroronst. XKuakocTs MpUHUMAET KPacHO-OypyI0 OKPAacKy, HHTEHCHBHOCTbh KOTOPOM 3aBUCHUT OT
KOHLEHTPALlUH TJIMKOTE€Ha.

Bui600:

OIIBIT 3. OTKPBITHE ®OCPATHBIX HOHOB.
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[Tpuntun merona. bonee 80% dochaTHbIX coeqUHEHNH, COEPKAIMXCS B MBIIIIIE, PACTBOPUMBI
B Bojie. OcHOBHYIO UX Maccy cocTaBisitoT AT® u kpearundocdar, a Takxe rekcozopocdarnsie
3¢dupbl U HEKOTOphIe Apyrue coeawHeHus. [Ipu B3aummopeicTBum docdara ¢ MOIUOIECHOBOM
KHCTOTOM  oOpasyercs  (ochopHOMONUOAEHOBAs ~ KHUCIOTa, KOTOpas B  MPHUCYTCTBUU
ACKOPOMHOBOM KHCJIOTHI BOCCTAHABIUBAETCS 10 CHHETO (hoCHOPHOMOIHOIEHOBOTO KOMILJIEKCA —
MOJIMOICHOBOM CHHH. VHTEHCHBHOCTh OKPAaCKH pAcTBOpa MPOIMOPLIHOHAIBEHA KOHIEHTPALUU
Heoprannyeckux (ocdaros.

BrInnonHeHne DKcIepUMeEHTa:

B mpoGupky, comepxamryro 0,5 min Oe3benkoBoro ¢uiabTpaTta W 5 M ameratHoro Oydepa
(pH=4,0), nob6asmsaror 0,5 mn 3% pactBopa MoimOneHoBOKucCiOro ammonuss u 0,5mn 5%
pacTBopa acCKOpOMHOBOM KHCJIOTHI. [lepememmBarOT M OCTAaBISIIOT B TeMHOM MecTe Ha 10-12
MHUHYT. B pucyTcTBuu (ochaTHBIX HOHOB MOSBIISETCS CHHEE OKpallIiBaHHE.

Ilo oxonuanuu IKCnepumernma coenaime 6vl600.

OIIBIT 4. OTKPBITHE XJIOPH/THBIX H CY/Ib®PATHBIX HOHOB.

[punnun metoxa. Ilpu no6asnennn 6e36e1K0BOMY KCTPAKTy, coaepskamemy HoHbl Cl™ i SO4*
no6asnsioT nousl Ag” u Ba®*, B pesysbrate 06pa3yloTcs HEpaCTBOPUMBIE COIH.

BrInonHeHne DKCIeEpUMEHTA:

B nBe nmpoGupku HamuBaroT no 1 M1 6e36enkoBoro ¢uibTpata. B mepByro npoOupKy 100aBsSIOT
HECKOJIbKO Kamelnb 1% pacTtBopa a3oTHOKHcIoro cepedpa. Habmomaercs Beimanenue ocaaka. Bo
BTOPYIO MPOOUPKY 100aBISIOT HECKOJIBKO Kamenb 1% pacTBopa xyiopuja Oapus, B pe3ynbrare
peakuuu obpa3yercst 0CaJioK.

Hannmure MOHHbIC YPABHEHUS U ¢/leJIaiiTe BHIBO.

OIIBIT 5. OTKPBITHE HOHOB KAJIBIIHA.

Ipunyun memooda OCHOBaH Ha CIIOCOOHOCTH MHIHMKATOpa MypeKcHaa oOpa3oBhIBaTh C HOHAMU
KaNbIUs B IIEJOYHOM cpefe KOMIIEKCHOE COEAMHEHHE, OKPALIeHHOE B KPAacHO-(QHOJICTOBBIH
Wi OJeTHO-PO30BBIN IBET (B 3aBUCMMOCTH OT KOHIeHTpauuu). IIpu TUTpoBaHMHM pacTBOPOM
OoJiee CHIIBHOTO KOMIUIEKCO00pa30oBaTes 3TOT KOMITIEKC Pa3pyIIaeTcs, U CBI3aHHBIH MyPEKCHT
0CBOOOXKIAETCsl, UTO MPUBOAMT K MOSIBIICHUIO €T0 UCXOAHOM OKpacku ((puoaeToBON miu OieaHo-
CHUPEHEBOHN).

BrImonHeHne DKCIeEpUMEHTA:

B npoOupky nHanuparot 1 mi 6e30enkoBoro ¢puibrpata, 1o6apmustor 2 mi 30 % pacTBopa enKoro
HaTpa M Ha KOHYHMKE CKAJIbIENs WHIMKATOp Mypekcui. PacTBop okxpammBaercsi B PO30BO-
OpYCHUYHBIH IIBET.

Hanumure ypaBHeHHe peaKlMU H CAeJIaliTe BbIBO/.

Pasznen 13. buoxummuyecknii KOHTPOJIb COCTOSIHUSI OPraHU3MA YeJI0BeKa
JlaGoparopHasi padora

«ONPEJAEJIEHUE HEKOTOPbBIX KOMIIOHEHTOB MOYH 10 U ITIOCJIE
HAI'PY3KHN»

OIIBIT 1. OTKPBITHE KPEATHHHHA B MOYE.
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Kpeatunun sBnseTcs OJHUM K3 KOHEYHBIX MPOJYKTOB OOMEHa M HOPMAJbHOM COCTaBHOM
YacThIO MOYH 32 CYTKH C MOYOM BbIAEIsIETCS KpeaTuHUHa y MykuuH 8,8-17,7 mmons (1-2 r/cyT),
y xeHmwmH — 1,7-15,9 mMmons (0,8-1,8 r/cyr). Kpearnnun — anruapun kpeatuna. Kpearwn
congepxurcs B Mbimmax (~80 %), ocoOeHHO B cepledHoOM, riae u3 Hero npu ydactuu AT
o0Opasyercs MakpoIpPruuecKkoe coeuHeHne KpeaTuHpochar mpu pacnaze KOToporo odpasyercs
kpeatuH u ¢ocdar. Kpearnn B Moue B3pOCIIOTO 4YeloBeKa OTCYTCTBYET, MOSBICHUE €T0 B MOYE
Ha3bIBAIOT KpeaTuHypueil. OqHako y JeTel U MOJPOCTKOB MOYa BCET/Ia CONECPKUT KPEATHH.

Ipunyun memooda: KpeaTuHuH B IIEJIOYHOH cpene oOpa3yeT ¢ NUKPUHOBOW KHCIOTOU
OKpaIlleHHOE B OpAaH)KEBbI IIBET COEIMHEHHE - MHKpaT KpeaTuHUHA. VIHTEHCHBHOCTH
OKpAILMBaHUs IPONOPLHOHATIBHA COAEPKAHUIO KPEAaTUHHHA.

Buinoanenue sxcnepumenma:

B xonby na 50 mu BHOcAT 1 mut Moum, no6asistor 1M 30% pactBopa enkoro Hatpa U 1 M
HACBIIIEHHOTO pPacTBOpa NUKPUHOBOM KHUCIOTHL. OcTaBisaioT ctosiaTh 3—10 MuHyT. Moua
npuoOpeTaeT OpaHXKeBYI0 OKpPacKy. YpPOBEHb JKUAKOCTH B Kojbe moBomaT n0 S50 mi
JTUCTUJUTMPOBAHHON BOJIOH. DOTOMETpUPYIOT Ha (HOTOIIEKTPOKOJIOPUMETPE (CBETOPHIBTP
3eJIEHBIN, KIOBETA 5 MM).

OIIBIT 2. OTKPBITHE COJIEH AMMOHHS B MOYE.

BrImonHeHNE SKCIIEpUMEHTA.:

B mpobupky nHammBaioT 1-2 Mia Mouu, I00aBISIOT 4 Kaluld M3BECTKOBOTO MOJIOKA (B3BECH
Ca(OH);) u momorpeBarOT, y BEpXHEro Kpas NPOOMPKH IMOMENIAI0T CMOYEHHYIO BOJOU
JaKMYCOBYIO OyMaXKKy, yepe3 HEeKOTOpO€e BpeMs OHa CUHEET.

Hanummure ypaBHeHHe peaKIMU XJIOPUCTOr0 AMMOHUS ¢ THAPOKCHIOM KaJbLHS.

OIIBIT 3. OTKPBLITHE MOYEBHHbBI B MOYE.

BrInonHeHne DKCIeEpUMEHTA:

B mpoGupky namuBatroT 1-2 M moum, goGamisitor 5—6 kamenb 10% pacTBopa TruIpokcuia
HATPUS U OCTOPOXKHO KHIIATAT. Y BEPXHEro Kpas MPOOHMPKH MOMENIAI0T CMOYEHHYIO BOJIOM
JakMycoByio Oymary. BcneactBue BbineneHHs amMMuaka, OOpasyIOLIErocss Mpu THAPOIU3E
MOYEBHHBI, JAKMYCOBast OyMakKa CHHEeT.

Hanummure ypaBHeHue peaknnu.
OIIBIT 4. OTKPBITHE XJIOPH/IOB B MOYE.

BrImomHeHNE SKCIIEpUMEHTA.:

B npoOupky HanmuaroT 2 mi MouH, 100aBisatoT 1-2 xarum 5% pactBopa HNO3 u 1-2 kamm
AgNO3. BeimageT 6emnblii ocaox.

Hanuummure ypaBHeHHe peaKkHH.

OIIBIT 5. OTKPBITHE ®OCDPATOB B MOYE.

BrImonHeHne dKCIeEpUMEHTA:

B npoOupky nomemarT 1 My MO4M, MOAKHUCIAIOT €€ a30THOW KHUCIOTOH, 100aBisoT 2 mi 3%
pacTBopa MOJHMOIEHOBOKHUCIOTO aMMOHHUS W HarpeBaroT. [locTemeHHO oOpa3yercs KeNThIi
ocanok (pochopHOMOTNOICHOBOKHCIIBI aMMOHHUIA).

OIIBIT 6. OTKPBITHE HOHOB KAJIBIIHA B MOYE.
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BrImomHeHNE SKCIIEpUMEHTA.:

B mpobupky HamuBailoT 2 MO MOYM M J00aBisA0T 4 Kaluld HACHIIIEHHOTO pacTBOpa
I1aBEJIEBOKUACIOr0 aMMOHMs. Cpasy ke BBINAAAET OCAIOK IIABEIEBOKUCIONO KAJIBIHUA.

Hanumure ypaBHeHHe peaKkUMu U ceJiaiiTe BLIBOABI.

Kpurepuu olieHKH J1a00paTOPHLIX PadoT:

- OLOCHKA «3a4YTCHO» BBICTABJIACTCA OGy‘-IElIOH.ICMyC}I, €CJlIn CTYI[CHT OTBCYACT Ha BOHpOCBI 110
X0y TIPAKTUYECKON pPa0OThI, HAXOMUT JIOTHYCCKHE B3aUMOCBS3H MEXIy ITOKa3aTelIsIMH,
CaMOCTOATCIIBHO ACJIa€T BBIBOAHBI, CHOCO6GH BHECTHU KOppeKL[I/II/I.

- OLICHKA «HE 3a4TCHO» - €CIIU MPOTOKOJI/TpaviKK BBITIOJIHEHBI HEAKKYPATHO WJIH BBIMIOJHEHBI HE
IIOJIHOCTBIO, €CJIN CTy,Z[eHT HC OpI/IeHTpreTC}I B (bI/I3I/IOJIOFI/I‘-IeCKI/IX ImokKasareisax, A€jaacT
CYyIIIECTBEHHBIC OIIMOKH MTPH OTBETE HA BOMPOCHI IO X0y MPAKTHUECKOU paObOTHI.

2. PexoMeHganum 10 OLEHMBAHUIO Pe3yJbTATOB JOCTHKEHUSA
KOMIIeTeHIIUH

IK3amen no Guoxumuu ueiosexa.

Kpurepun onenxu:

- OIICHKA «OTJIMYHO» BBICTABISETCS CTYJAEHTY, €CIIM CTYJICHT 00JaJaeT TIyOOKHMMHU U MPOYHBIMU
3HAHUSIMU TPOTPAMMHOTO MaTepualia; MpPU OTBETE IMPOJEMOHCTPUPOBAI HCYEPIBIBAIOIINE,
MOCJIEIOBATEIbHBIC M JIOTHYECKH CTPOMHBIC M3JI0KEHHUS;, IPABHUIIHHO CHOPMYITHPOBATI TTOHATHS U
3aKOHOMEPHOCTU IO BOIMPOCY; HMCHOJB30BA MPUMEPHl U3 JIONOJHUTEIBHON JIUTEpATypbl M
MIPaKTUKH; CACIIal BEIBOJ 110 U3JIaraeMOMY MaTepuaiy;

- OIIEHKA «XOpOIIO» - €CIU CTYICHT 00JIafaeT JOCTATOYHO IOJIHBIM 3HAHHEM MPOTPAMMHOIO
MaTepHaa; €ro OTBET MPEACTABISAET TPAaMOTHOE U3JIOKEHUE YIeOHOTO MaTepuraia Mo CyIecTBY;
OTCYTCTBYET CYyIIIECTBEHHbIE HETOYHOCTH B (DOPMYITMPOBAHUY TOHSTHIA;, MPABUIHHO MIPUMEHEHBI
TEOPETHUECKHUE TIOJIOKCHHUS, TIOITBEPKACHHBIC PUMEPaMU; CACIaH BBIBOI;

- OIICHKA «YJIOBJICTBOPHUTEIHHO» - €CIH CTYJCHT MMEET OOIlre 3HAHHME OCHOBHOTO Marepuala
0e3 YCBOCHHS HEKOTOPBIX CYIIECTBEHHBIX IIOJOKEHUM; (DOPMYIUPYET OCHOBHBIC TOHSATHUS
HEKOTOPOW HETOYHOCTBIO; 3aTPYIHSAETCS B TMPUBEICHUM MPUMEPOB, IOATBEPIKIAIOIINX
TEOPETHYECKHUE TIOJIOKECHUS;

- OIlEHKa «HEYJOBJIETBOPUTEIBHO» - €CJIM CTYJACHT HE 3HaeT 3HAYUTEIbHYI 4YacTh
MPOrpaMMHOTO MaTepuana; IOMYCTHJI CYIIECTBEHHBIC OIIMOKH B TpOIECCEe H3IOKEHUS; HE
yMEET BBIICJIUTD IJIABHOE U CJIeJIaTh BBIBOJ;, IPUBOIUT OMIMOOYHBIC OTIPEICTICHUSI.
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PE3YJIbTATBI OCBOEHU JUCIHHUIIJIMHbI «BUOXUMUSA YEJTOBEKA» IS HATIPABJIEHUS ITIOAT'OTOBKHA
49.03.02 — «@u3nveckas KyJbTypa IJs ¢ OTKJIOHEHUSIMH B COCTOSTHHH 310POBbSI
(apanTuBHasA QU3MYECKas] KYJIbTypa)»

dopMupyemble CooTHeceHHbIE Tpynosbie GpyHKIIUN 3nanus/Ymenusi /OnbIT NHankaTopbl 10CTHKEHU S
KOMIleTeHUuHu | nmpodeccuoHaJbHbIE (TpyaoBbI€e AeCTBUS)
CTaH/AAPThI
(00001mIeHHAs
pynkuus)
YK-1 05.002 "Tpenep mno 3HaHuA: 3naem:
aIa THBHOM XUMHUYECKUI COCTAB KUBBIX CUCTEM. | XMMHUUECKHUH COCTAB KUBBIX
dusraeckoit buoxumuueckue MPOIIECCHI, | cucteM. Heoprannueckue u
JeKaIe B OCHOBE €ro | OpraHUYeCKHe BEIIECTBA B
KyJbType u
KN3HCACATCIIBHOCTH. Oco0enHoCTH Opranu3Me 4€JIOBEKA.
4l TUBHOMY MeTa0oIM3Ma denoBeKa B HOPME, | Brolormueckoe 3HaYCHHE MaKpo-,
n (V)
CIopty IpH  [ATOJNOTMH, NpPH (HUHYECKON | MUKPO- U yJIBTPAMHKDPOIIEMEHTOB.
Harpyske. BiisiHMe pa3IMYHbIX XUMHUYECKHUX
05.004 Texnomnorun CUCTCMATU3AlUN | 377eMEHTOB M BEIIECTB Ha
"UHCTPYKTOP- MOy 4eHHOM HHDOPMALIHH. 5 JKU3HEAESITEIBHOCTD YEJIOBEKa.
METOIHCT 1o Buiel 1 hopMbl paboThI ¢ HAYUHOR U | BroxmMuuecKue IIPOLECCHI,
. y4eOHOM JMTepaTypoil. JeKalle B OCHOBE €ro
a/JIanTUBHOMN .
A 5 YmeHusi: 5 KU3ZHEAEITEIBHOCTH.
busmaecko Bomonnenne IIPOCTEUIINX | OcoGeHHOCTH MeTaboIM3MA
KYJIbTYypeE u OMOXMMHAYECKUX HUCCICIO0BaHUU, 4enoBeKa B HOpMe, IIPH
aJlalITUBHOMY obpabotka TOTYHCHHBIX | naronorun, mpu Gpu3nuecKoi
€3yJIbTaTOB.
copty " pesy Harpyske.
WuTepnperanus pe3yJbTaToB

61/IOXI/IMI/I‘-IGCKI/IX AdHAJIN30B U OLICHKAa
COCTOSIHMSI ~ 3JIOpPOBbSI W OOIIei
paboTOCTIOCOOHOCTH YEJIOBEKA.

HaBbiku u/unu OMNBIT

TexHonornu cucreMaTu3auu
NOJY4YeHHOM nH(pOopMaIuu.

Byt u hopmbl paboThI ¢ HAYIHOM
U y4eOHOMI JTUTepaTypou.

Ymeem:
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AECATECJIbHOCTH:

Hcnons3oBanue METOJIOB
OMOXMMHMYECKOTO aHaJIN3a, BIaJcHUE
MeToaaMu 00001meHrss HHPOpPMAITUN
o aKTyaJIbHBIM

OMOXUMUU CTIOpTA.

BOIIPOCaM

BrinonnaTe npocreiimme
AHAIUTUYECKUE U OMOXUMHUYECKHE
UCCIieIoBaHusI, 00pabaThIBaTh
MOJTy4YEHHBIE PE3yJIbTATHI.
WHTepnperanus pe3ynbTaToB
OMOXMMHYECKHUX aHAJIU30B U
OLIEHKA COCTOSIHMSI 3/10POBbS U
obmet paboToCIOCOOHOCTH
YeJI0BEKa.

Hmeem onvim:
Hcnonb30BaHus METOIOB
XMMHYECKOI0 aHAJIN3a, BIIaJeeT
METOaMHu 0000IEeHUS
uH(pOpMaIUU 10 aKTyaJIbHBIM
BONpocaM OMOXUMHH CHOPTA.

OIIK-4

05.002 "Tpenep mo
aJanTUBHOMN
¢buznyeckoi
KyJbType u
aJlalITUBHOMY
cnopry"

05.004
"UHcTpyKTOp-
METOJIUCT 1o
aJanTUBHOU
buznueckoit
KyJbTYpe u
a/IalITUBHOMY
copty "

T A®K 05.002

C02.6  Ilnanuposanue  u
KOHMPOb pe3yibmamos
HOO20MOBKU — 3AHUMAIOUUXCSL
no 6udy a0anmueHo20 CHOpma
C/06.6 Iloozomoska
3AHUMAIOUUXCSL K
COpe6HOBAHUAM ~ NO  8UOY
adanmueHo2o  cnopma 8
pamxax KOpNOpamueHoz2o
cnopma

UM A®K 05.004

B/01.6 Inanuposanue
CHOPMUBHOLL n0020MOBKU
UHBATUOO08, auy c

OZPAHUHYERHbIMU

3Hanus:

buoxumMuueckre MeTo bl U3MEpPEHUS
1 OIICHKH (PU3UYECKOTO Pa3BUTHS,
(bYyHKIMOHATBLHON
MMOATOTOBIICHHOCTH JIHII C
OTKJIOHEHHSMH B COCTOSHHH
310pOBbs. OOBEKTHI
OMOXMMHUYECKUX UCCIICIOBAHUM.
CucreMaru3anusi 3aKOHOMEPHOCTEN
MPOTEKAHUS OMOXUMHYECKHUX
MPOLECCOB B OPraHU3ME YETIOBEKa.
BiustHue pa3inyuHbIX XUMHUYECKUX
3JIEMECHTOB 1 BEIIIECTB Ha
KHU3HEACATCILHOCTD YEIOBEKA.
Ymenua:

Hcnons3oBanyue KOHTPOIbHO-
W3MEPHUTEIIBHBIX MPUOOPOB

3naem:

buoxumMunueckue METOIbI
U3MEpEHUS U OLEHKU (PU3HUECKOTO
pa3BuTHs, QYHKIMOHATBHON
MOATOTOBJIIEHHOCTH JIUI] C
OTKJIOHEHHUSIMU B COCTOSIHUH
310pOBbs. OOBEKTHI
OMOXMMHYECKHUX MCCIIEAOBAHUN.
3aKOHOMEPHOCTH MPOTEKAHUS
OMOXMMHYECKHX TPOIIECCOB B
opraHusMe yenoBeka. BimsHue
Pa3IMYHBIX XUMHUYECKHUX
3JIEMEHTOB M BELIECTB Ha
KU3HEACSITEIIbHOCTD YEJIOBEKA.
Ymeem:

Hcnonp30BaTh KOHTPOIBHO-
M3MEpUTENIbHbIE PUOOPHI

57




BO3MONCHOCMAMU 300p06bﬂ no

OMOXMMHYECKOTO KOHTPOJIS.

OMOXMMHYECKOTO KOHTPOJIS.

8UOY unu cnopmuenou | [IpoBeneHune sxcnpecc-aHaansa [IpoBOaUTH 3KCIIpECC-aHAINS
oucyuniune aoanmuenoz2o | OMOXUMHUYECKUX ITapaMeTPOB OMOXMMHYECKHX TTapaMeTPOB
cnopma OMOJIOTMYECKHX KHUIKOCTEH. OMOJOTUYECKUX KHUAKOCTEH.
OnenuBaTh GyHKIIMOHATHHOE OrnenuBath QyHKIIMOHATHHOE
COCTOSIHME OpPraHu3Ma, ONPEAENsATh | COCTOSTHUE OpraHu3Ma, ONpeAessiTh
YPOBEHb MOJITOTOBICHHOCTH YPOBEHB TIOJITOTOBJICHHOCTH
3aHUMAIOIIUXCS, OTOOP 3aHUMAIOIUXCSI, OCYLIECTBIIATh
3aHUMAIOIIUXCS U OI[CHKA 0TOOp 3aHUMAIOIIIUXCSI U
MEPCTIEKTUB UX JOCTHKEHUH. OLICHUBATh MEPCIIEKTUBBI X
Hagviku u/unu onvim JOCTUKCHHI.
oeamenbHOCmu: Hmeem onvim:
AHann3 OHOXMMHYECKHUX AHann3a OHOXUMHYECKUX
MoKa3aTeNei U pa3paboTKu MoKazaTesie u pa3paboTKu
IIPEAIOKEHUHN 110 KOPPEKLIUU IIPEMIOKEHUH 10 KOPPEKLIUU
TPEHUPOBOYHOTO MpoIiecca. TPEHUPOBOYHOTO MpOILIECCa.
Brnanenue npuemamu 1 METOIaMHU ObecrieueHns: YCKOPSHHOMH
YTHIIA3ALHUH TOOOYHBIX YTHIIN3ALUU TOOOYHBIX
METa0OJIUTOB, 00pa3yOIUXCs IPU MeTa0O0JIUTOB, 00pa3yOIUXCs IPU
MBIILIEYHOH JAESITEeTbHOCTU MBILLIEYHOH 1eATEIbHOCTH
Pa3IMYHOTO XapaKTepa. pPa3IUYHOTO XapaKTepa.
OIIK-13 05.002 "Tpemep o T ADK 05.002 3nanua: § 3unaem: }
ANAITHBHON C02.6 IInanupoéanue  u | XMMHUYECKHH COCTaB OpraHu3Ma XMMHYECKUH COCTAaB OpraHu3Ma
(buzmaeckoii KOHMPOJb pe3ynemamos | 4enoBeka. buoxumudeckue yenoBeka. buoxumuueckue
KyTBType 4 | Ho0comosku  3anumarowuxcs | 0COGEHHOCTH 0OMCHA BEIICCTB 0Cc00EHHOCTH 0OMEHA BEIECTB
ATIATITHBHOMY no 8udy adanmuerHo2o cnopma | opraHu3Ma B 3aBUCHUMOCTH OT 10Jla, | OpraHU3Ma B 3aBUCUMOCTH OT
cropty” C/03.6 Cosepuiencmsoganue | BO3pacTa U CTEICHU 10JIa, BO3pacTa U CTENEHU
cneyuanbHuIx @u3zuueckux | TPEHUPOBAHHOCTH. TPEHUPOBAHHOCTH.
Kayecms u nosviulenue | bBuoXumMuuecKue 0COOEHHOCTH Bbuoxumudeckre 0coOOEHHOCTH
05.004 @dYHKYUOHANBbHBIX MpolLecca BOCCTaHOBIICHUS. polLecca BOCCTaHOBJICHHUS.
"UHCTPYKTOp- so3mooicHocmeti  opeanusma | Kputepuu BIOOpa ONTUMAIBHBIX Kpurepun BpiOOpa onTUMAIIbHBIX
METOHCT o | Yenosexka 6 coomeemcmeuu ¢ | METOJOB XMMHUYECKOIO aHAIN3A, METOJI0OB XUMHUYECKOTO aHaJIH3a,
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aJanTUBHOU
buznueckoit
KyJbTYpe
a/IalITUBHOMY
copty "

niaianamu nO020MOBKU

SAHUMANOWUXCA

M ADK 05.004

C/01.6 [Iposedenue 3ansmutl
no a0anmugHou huzuieckou
Kylibmype, j1e4eOHol
Quzuueckoil Kyriomype u
obwetl gpuzuueckoll
no020mosKe co
CNOPMCMEHAMU CHOPMUBHOL
CcOOPHOU KOMAHObL

C/02.6 Conposooicoenue
CHOPMCMEHO8 CHOPMUBHOTL
COOPHOU KOMAHObL 80 8PEMs.
CneyuanbHo2o
MPEHUPOBOUHO2O U
COPEeBHOBAMENbHO20
npoyeccos

MOKA3BIBAIOIINX OMOXUMHYECKYIO
KapTUHY CABUTOB IMOCTE
BOCCTAHOBHUTEIILHLIX BO3JICHCTBUIA.
Ymenua:

BrisiBiieHre 3aBUCUMOCTH MEXIY
MpoIIeccCaMy YHEProoOpPa30BaHUS
[IPU BBITIOJIHEHUU MBIIIIEUHON
NEATEIbHOCTH U YPOBHEM
¢duznyeckoit paboTocrnocoOHOCTH.
Hcnonb3oBanue METONOB
M3MEpEHUS U OIIEHKU (PU3HUECKOTO
pa3BuTHs, HYHKIIMOHATBEHON
IIOATOTOBJIICHHOCTH JIHUII C
OTKJIOHCHHSIMHU B COCTOSIHUH
310POBbS;

WCIIOIb30BaHuEe HH(POpMaITUU
OMOXMMHYECKUX METOZ0B KOHTPOJIS
JUTSI OLICHKH BIUSHUS (PU3NUECKUX
Harpy30K Ha MHAUBHUJA U BHECEHUE
KOPPEKIMI B BOCCTAHOBUTEJIbHBIE
BO3JICHCTBHUS B 3aBHCUMOCTH OT
pe3yJIbTaTOB U3MEPEHUI

Haegviku u/unu onvim
oesamesibHOCIMU:

Brnagenune MeTogaMu KOMILICKCHOT'O
aHaJiM3a TPEHUPOBOYHOTO TMpoIecca
U JalbHEHIIEero MIaHUPOBAHUS
MEpOIPUATHI 03T0POBUTEIHLHOTO
XapakTepa JIsl 3aHUMAarOLUXCsl
pa3HbIX BO3PACTHBIX TPYIIIL,
Pa3IUYHOTO YPOBHS
IMOATOTOBIICHHOCTH, B TOM YHCIIE C

MOKA3bIBAIOIINX OMOXUMHYECKYIO
KapTHUHY CIABUTOB TIOCIIE
BOCCTaHOBUTEIbHEIX BO3ICHCTBU.
VYmeem:

BBISBISATE 3aBUCUMOCTH MEXIY
MIPOIIECCAMH SHEPTO00Pa30BaAHUS
IIPY BBITIOTHEHUH MBITIIEYHOM
JESATETLHOCTH U YPOBHEM
¢u3nueckoit paboTocrocoOHOCTH.
Hcrnonb30BaTh METOBI H3MEPECHHUS
Y OLICHKH (PU3MYECKOTO Pa3BUTHS,
(GyHKIIMOHATBLHOM
IIOJATOTOBIICHHOCTH JIUII C
OTKJIOHEHHUSIMH B COCTOSTHUU
3/10POBbBS;

HCITOJIH30BaTh HH(OpMAITHIO
OMOXUMHUYECKUX METOIOB
KOHTPOJIS JIJIS1 OLICHKH BIUSHUS
¢u3nUecKUX Harpy30K Ha
WHMBHJIa 1 BHECCHHE KOPPEKITHI
B BOCCTAaHOBHTCIbHBIC
BO3JICHCTBUA B 3aBUCUMOCTH OT
pe3yJIbTaTOB U3MEPEHUI

Hmeem onvim:

Hcnons30BaHus METOI0B
KOMIIJIEKCHOTO aHaIu3a
TPEHUPOBOYHOTO IpoLiecca U
JATBHEHIIIETO TIIIaHUPOBAHUS
MEPOTIPUITHI 0310POBUTEIIHLHOTO
XapakTepa s 3aHUMAaIOIIUXCS
Pa3HBIX BO3PACTHBIX TPy,
pPa3IMYHOTO YPOBHS
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OTKJIOHCHHUAMHU B COCTOAHUN
3JI0POBBSI.

IOoATOTOBJICHHOCTH, B TOM YHCJIC C

OTKJIOHCHUSIMH B COCTOSIHUA
3JI0POBBSL.
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