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1. U3YYEHHUE JUCHUILTAHbI HAIIPABJIEHO HA ®OPMHUPOBAHHE
CJHEAYIOIIIUX KOMIIETEHIINU:

YK-1: CniocoGeH OCyIIeCTBIATh NOUCK, KPUTHUECKUN aHAIM3 U CHHTE3 MH(OpMaLUH,
HNPUMEHATh CUCTEMHBIN MOJXO0/ UTS PEIICHHS TOCTABICHHBIX 3a/1a4.

PE3VJIbTATBI ObYUYEHN A 10 JUCLHUIUINHE:

CooTHeceHHbIE ®opmupyemsble
npodecCuOHATbHBIC KOMITETCHITUH
CTaH/IapPThI
3Hanus: T VK-1
XUMHUYECKHUH COCTaB JKUBBLIX CHCTEM. B/01.6

Heopranudeckue 1 opraHn4ecKue
BEIIIECTBA B OpPraHU3Me YEJIOBEKA.
buonornyeckoe 3HaueHHE MaKpO-, MUKPO-
U YJIbTPAaMHUKPO3JIEMEHTOB. BiusHue
Pa3INYHBIX XUMUYECKUX 3JIEMEHTOB U
BEIIIECTB Ha )KU3HEEATEIbHOCTh
4ejoBeKa. buoxuMmuieckue mpoueccsl,
JeKalye B OCHOBE €T
KHU3HEAEATETbHOCTH. OCOOCHHOCTH
MeTaboJIM3Ma YelloBeka B HopMe, MpH
HaTOJIOTHH, TP (PU3NUECKON Harpys3Ke.
MeToapl XUMHUYECKOT0 KOHTPOJIS
COCTOSIHMS JIIO/ICH, 3aHNMAFOIIIXCSI
¢u3nUecKoil KyJabTypoil U CIOPTOM.
TexHoMmOrNM CHCTEMaTH3aUT
NOJY4YeHHOM nH(popManuu.

Buapl u hopmbl paboThI ¢ HAYYHOU U
yueOHOI TuTepaTypoil.

Ymenua:

Brinonnenue npocrenmux
AQHAIUTUYECKUX U OMOXUMHUYECKUX
UCCIIeIOBaHM, 00pabOTKa MOITYYEHHBIX
pe3yJbTaToB.

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

Haeviku u/unu onvim oeamenvHOCMU:
Hcnonb30BaHne METOA0B XHMHUUECKOTO
aHalli3a, BJIaJcHHEe METOAaMU 0000IeHHUS
UH(GOPMAIIUHU TI0 aKTyaJIbHBIM BOIIPOCaM
OMOXHMMUH CIIOPTA.

Ombop 3aHumarowuxcs u
OUeHKa UX
NnepCcneKmueHOCmU 6
00CMUIICEHUU CNOPMUBHBIX
Pe3yIbmamos no euoy
cnopma

B/02.6

IInanuposanue, yuem u
aHanu3 pe3yibmamos
CHOPMUBHOU NOO2O0MOBKU
BAHUMAIOWUXCS NO BUOY
cnopma

B/04.6

Iloocomoska
BAHUMAOUUXCSL OIS
yuacmusl 8 MepOnpUsMusix
MeOUKO-0U0N02UYECKO20,
HAY4HO-Memoou4ecko2o u
AHMUOONUH206020
obecneyeHus CHOPMUBHOL
no020mosKu

C/03.6

Opeanuzayus u nposedenue
Meponpusimuil omoopa
CHOpPMCMEH08 015l
NONOJHEHUS U PA3GUMLUSL
pe3epsa KOMAaHowvl
cybvekxma no 8udy cnopma

2. MECTO JUCHUIIVIMHbI

ITPOI'PAMMBI:

B CTPYKTYPE OBPA3OBATEJIbHOMI

JlucruninHa B CTPYKType 00pa3oBaTeNbHOW MPOTPAMMBI OTHOCUTCS K 00s3aTelIbHOM

qacCTHu.

B cootBercTBHM ¢ pabounM y4ueOHBIM TUTAHOM AMCIMIUIMHA U3ydaeTcs B 1 u 2 cemecTpe




ouHOl (hopmbl 00yueHHs. Dopma TPOMEKYTOUHOM aTrTecTanuu — 3a4et (1 cemecTp) u sK3ameH (2
CeMECTD).

B coorBercTBUM ¢ pabourM y4eOHBIM IJIAHOM JAMCUUIUIMHA U3Yy4YaeTcsi BO 2 CeMecTpe
3a04HOi (popMbI 00yueHHs. DopMa MPOMEKYTOUHOM aTTECTALUHN — SK3aMEH.

3. OFbEM JUCHUILINHBI U BUJIbl YYEBHOM PABOTHI:

OYHAS ®OPMA OBYUYEHUN
Bun yueGHoM paboTh Bcero yacos Cemectp
1 2
KonTakTHasi padoTa npenogaBartesisi ¢ 50 24 26
00y4YarOIuMHCS
B ToMm uucie:
Jlexuuu 12 6 6
[Ipaktuueckue 3austus (113) 8 4 4
JlabopaTtopusie padoTs (JIP) 28 14 14
KoHTpoas 18 - 18
KoHcynbTanus npendk3aMeHallnoHHas 2 - 2
CamocTosiTesibHas padoTa cTyJAeHTa (BKIIOYas 76 48 28
IOJITOTOBKY K 9K3aMEHY)
[TpoMexxyTouHas aTTecTalus 3a4yeT, IK3aMeH 3a4yeT 9K3aMeH
OO0mas Tpy10eMKOCTh: 4achl 144 72 72
3a4YeTHLIE €XUHHIbI 4 2 2
3AOUYHAS ®OPMA ObYYEHN
Bun yueGHoM paboTh Bcero uacos Cemectp
2
KonTakTHasi padoTa npenogaBartesisi ¢ 18 18
00yYarOIuMHCs
Jlexknun 4 4
Cemunapsl (C) 2 2
JlaGoparopusbie padotsl (JIP) 10 10
KonTpomb 18 18
KoHcynpranus npeisk3aMeHaluoHHas 2 2
CamocrosiTesibHast padoTa CTyAeHTa (BKJIIOUYas 108 108
MOJATOTOBKY K 9K3aMEHY)
[IpomexxyTouHas arTectTarus HK3aMEH HK3aMEH
Oo01masi Tpy10eMKOCTh: Yackl 144
3a4eTHbIEe €IMHHUIbI 4
4. COAEP KXAHUE JUCHUIIJINHBI:
Ne | Tema (paznen) Conep:xanue paszaena Bcero

/o 4acoB




Knaccudukanus, [TonaTue 06 opraHUYecKOi XUMHUH KaK OCHOBE 16
HOMEHKJIaTypa CTPOCHHS Y CBOMCTB COECIMHEHHM, yUaCTBYIOIINX
OpraHUYECKUX B OCHOBHBIX OMOXUMHUYECKHX Tporeccax. [lytu
BeniecTB. CBolicTBa MOCTYIUICHUSI XUMHUYECKHUX 3JIEMEHTOB B OPraHU3M
OpraHUYECKUX yenoBeka. yHkmoHanbHbIe rpyInbl. OCHOBHBIE
COEIMHEHMUI ¢ MPEICTaBUTENH KJIACCOB OPraHUYECKUX
pa3IUYHBIMU COCIMHEHUH.
(YHKIIMOHATLHBIMU
rpynnamu
OCHOBHBIE KJIaCChI CtpoeHne u XMMUYECKUE CBOMCTBA YIJIEBOIOB. 20
OpraHUYECKUX CrtpoeHre U XUMHUYECKUE CBOWCTBA OEITKOB.
COCITUHEHHH, NX CtpoeHne U XMMUYECKUE CBOMCTBA JIUITUJIOB.
CTpOeHHE U CBOMCTBa. | DyHKIMU OETKOB, TUMUAOB U YIIEBOJOB B
OcHOBHbIEC HYTPUEHTHI. | OpraHU3Me YeJIOBeKa
Bsenenue B xumuio Knaccuukanuu XuMHUECKUX JIEMEHTOB, UX 12
OMOTeHHBIX JIEMEHTOB. | Tonorpadus B opranuszmMe. PacpocrpaHeHHOCTh
Maxkpo-, MHKpO- H XUMHUYECKUX AJIEMEHTOB B npupoje. ConepxaHue
YIBTPAMUKPOIJIEMEHTHI | B MUIIEBBIX MPOoayKTax. KauecTBeHHbIN aHATN3
B OpraHU3Me YeJIOBeKa | HOHOB OMOTEHHBIX 2JIeMEeHTOB. OCHOBHBIC
KOMIUIEKCHBIE (KOOPIMHAIIMOHHBIE) COSTUHEHUS,
o0Opa3yembie OMOTEHHBIMH METallIaMu ¢ OelKamu,
HYKJIEMHOBBIMH KUCJIOTaMH, ophupruHaMH,
YIJIEBOJIAMHU.
Bsenenue B [Ipenmer w 3agaun  OwoxwmuH. 3HAYCHUE 8
onoxumuro. O0mas OMOXMMHH 711 CIICIUATIUCTOB 10 (HU3HUIECKOM
XapaKTepUCTUKA KyJIbType. XHMHMYECKHMH COCTaB  OpraHu3Ma.
oOMeHa BEeIIeCTB. OcHOBHBIE KJIacChl XUMUYECKUX COETMHEHUH.
OOMeEH BeIIECTB ¥ SHEPTUU MEXK]Ty OPraHU3MOM U
BHeNIHEN cpenoil. [lepeBaprBanne u BcacblBaHUE
B IIpoIlecce nuleBapenus. buonorunueckas posb
nuuieBapeHus. OCHOBHbBIE 3aKOHOMEPHOCTHU
karabonmsma u anabomzma. AT® — crpoenue u
Ouosorudeckast pojib. MeToabl MeIUKO-
OMOJIOTUYECKOTO KOHTPOJISI COCTOSHUS
3aHUMAIOINXCS (DU3UIECKOM KYJIBTYPOM.
DepMEHTaTUBHBIN Crpoenue (bepMeHTOB. AKTHUBHBIN u 8
KaTaiaus AIUTOCTEPUUECKUH EHTPHI (hepMEeHTOB. MexaHnu3M
depmentatuBHOrOo  Karanmmza.  OOs3arenbHBIC
cTaauu (bepMeHTaTUBHOTO KaTajausa.
CrenuduuHocTh (bepMeHTOB. Biusnue
TEMIIEpaTypbl, KHUCIOTHOCTH M KOHIEHTpPALUU
dbepMeHTa Ha  CKOPOCTh  (hePMEHTATHUBHBIX
peaknuii. UTHTHOUTOPHI U aKTUBATOPHI (DEPMEHTOB.
Perynsauus ckopocTd (hpepMEHTAaTHBHBIX pEaKIuil.
Knaccudukanms u nanekcamusi GepMeHTOB.
buonorunueckoe TkaneBoe JpIXaHWE — OCHOBHOM HCTOYHUK ATO. 8
OKHCJIEHUE @epMeHTbl  TKAHEBOT'O JbIXaHHS. Cxema
neixarenbHoil nenu. Cunte3 AT B mporecce
TKaHEBOT'O JBIXaHUSI. O6pa3oBanue u

o0e3BpexMBaHUE TMepeKucu Boaopoaa. Jpyrue
THUTBl  OWOJIOTHYECKOTO OKHCIICHHs (aHa’pOoOHOE




OKHCJIEHHE, MHUKPOCOMAIbHOE OKHCJIEHHE,
CBOOOTHOPATUKATILHOE OKHCIICHHE).

BuraMuHEL
I'opmonsl

buonmormueckass  posb W KJIAacCHU(pHUKAIHA
BUTAMUHOB. ABHUTaMHHO3BI, THIIOBUTAMHHO3BI,
TUIIEPBUTAMUHO3HI. Haubonee 4acTo
BCTpEUAIOIINECs TMPHYUHBI TMIOBUTAMHUHO30B.
Kparkast xapakTepucTHKa OTIENbHBIX BUTAMUHOB.
buonorndeckass pomb W CTPOCHHE TOPMOHOB.
OOure MexaHu3MbI IeHCTBHS TOpMOHOB. KpaTkas
XapaKTEPUCTHKA OTAEITbHBIX TOPMOHOB.

OOMeH yTneBo10B

[lepeBapuBaHue ¥ BcachbIBaHHE YTIJIICBOJOB B
nuuieBapuTenbHOM TpakTe. CHHTE3 TJIMKOTeHa U3
TJTFOKO3BI. I'mukorena hi (o) TJTFOKO3BI.
I'excozomudocharHplii MyTh pacnana yriieBOJIOB.
[IpeBpareHue TIIIOKO3bI U TJIMKOTEHA B MUPYBAaT.
OxucanTensHoe neKapOOKCUINPOBaHUE
nupyBara. Llukn  TpukapOOHOBBIX  KHCIOT.
Onepretudeckuii 3ddexT rekcozomudocdarHOro
MyTH pacrajga yrieBOAOB. AHa’pOOHBINA pacma
TJIIOKO3bl M TJIMKOTEHA O MOJIOYHOM KHCIIOTHI.
Cynn0a MOJIOYHOM KHCJIOTHI. Ob6mas
XapakTepucTHKa UM OuoJloTWYecKas  poJib
reKco30MoHO(oc(haTHOTO MyTH pacraja TIFOKO36I.
I'mroxoHeoreunes. Perynsiuus YIJIEBOAHOTO
oOMeHa.

16

O0MeH 0O€eJIKOB
HyKJ'IeI/IHOBBIX KHCJIIOT

)51

[lepeBapuBanne u  BcachlBaHME€ O€JIKOB B
MUIIeBapUTETHbHOM TpakTe. [IpoTeonn3 TKaHEeBBIX
oenkoB. CuHTE3 Oenlka — OCHOBHBIC ITaIlbl, POJIb
HYKJIGMHOBBIX KHCTOT. OO1IHe myTH MeTaboan3mMa
aMUHOKHCIIOT — nexapOOKCHUIpOBaHUE,
Je3aMUHUPOBAHNE u TpaHCAMUHUPOBAHHUE.
KocBenHoe  ne3aMMHHpOBaHME  aMHUHOKHUCIIOT.
BpemenHoe W OKOHYATENbHOE OOE3BpEKHBAHUE
aMMHaKa.

[lepeBapuBaHne ¥ BcachIBaHWE HYKICHHOBBIX
KHCIIOT B MHILEBApUTENbHOM TpakTe. Pacnan
HYKJICHMHOBBIX KHCIOT B TKaHSIX OpraHW3Ma.
Cynnba a30TUCTEBIX OCHOBaHHH. Cunres
MyPUHOBBIX W NHPUMHUIUHOBBIX HYKICOTHIIOB.
Cunre3 PHK u JTHK.

12

10

OOMeH XupoB

[lepeBapuBaHre W  BCaChIBaHHE JKUPOB B
MUIIEBAPUTEIBHOM  TPaKTe, pOJIb  KETYHBIX
KHCIOT. MoOunm3amus *Kupa U3 XKHPOBBIX JETIO.
Ponp meuenn B KuUpoBOM oOMeHe. AKTHBAIMS
KHUPHBIX KHUCJIOT, [B-OKUCIICHHUE >XHPHBIX KHCIOT.
DOHepreTuieckuid  3G(EKT OKHUCICHHS >KHUPOB.
Cynpba amermn-kopepMeHTa B OpraHU3Me.
OObpazoBaHue U HUCIHOJIH30BAaHUE KETOHOBBIX TEI.
CuHTe3 KUPHBIX KHCIIOT U KHpA.

12

11

Boano-muHepanbHbIH
o0MeH

buonornueckas posib Boabl. CTpOEHUE BOIBI.
3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanusa BOJbI,
BOJIOPOJIHBIN Moka3zaTenb. llocTymienue u




BBIBEJICHHE BOJBI U3 Opranu3Ma. Perynsmus
BOJIHOTO OanaHca opranuzma. @opmel
CYIIIECTBOBAHHSI MUHEPAIBHBIX BEIIECTB B
opranusMme. bronorndeckast poib MUHEPAITbHBIX
BemiectB. [locTyrieHne u BEIBECHHE
MUHEpAIBbHBIX BEIIeCTB. Perymsmus
MUHEpaIsHOTr0 oOMeHa. Hapymmenus 6ananca
BOJIBI U DJICKTPOJIUTOB MTPH MBIIICYHON padoTe.

12 | buoxumus buonornueckue ¢GyHKIMHM KpoBU XHUMHUYECKHMA 6
OMOJIOTMYECKHUX cocTaB Tu1a3Mbl KpoBU. CTpoeHHE M XUMHUYECKHIA
KUJIKOCTEN. COCTaB JPUTPOLUMUTOB. YUYACTHE IPUTPOLIUTOB B

TPAHCIOPTE KHUCIOPOAA U YIJIEKUCIOro rasa.
Jle#ikouuTsl M WX Yy4yacTue B 00ecreuYeHUH
nMmyHuTeTra. CBepThiBaHWE KpoBU. KuciotHo-
IIEJIOYHOM OanaHc KPOBH.

Ocobennoctu MeTabom3Ma movek. CTpoeHue
He(dpoHa U 3Tarnkl 00pa3oBaHus Moun. OU3UKO-
XUMHUYECKHE CBOMCTBA MOYU. XUMUYECKUI COCTaB
Mouu. [TaTonornyeckre KOMIOHEHTHI MOYH.
Mertoapl MU3MepeHUs U OLIEHKU (PU3NUECKOro
pa3BuTHs, (DYHKIIMOHATEHON MOATOTOBICHHOCTH
3aHUMAIOIIXCSL.

13 | B3aumocssi3b u | BzauMocBsI3p  mporeccoB  OOMEHa  YTIJIEBOJIOB, 8
peryysiiivsl  MPOLIECCOB | )KUPOB, O€NKOB. BHyTpHuKieTO4YHas perynsuus
oOMeHa BeIecTB nporeccoB  oOMeHa  BemiecTB. HepBHas

ryMopajbHas peryysius oOMeHa BEeIecTB.
310poBBIiT  00pa3 KU3HHU, COOIOJCHHUE ITHYHOM
TUTHUEHBI, MPOPMIAKTUKA U KOHTPOJb COCTOSIHHS
CBOEro  opraHusma. Meroabl  IPOBEICHUS
HayYHBIX UCCIIeTOBaHUI B cdepe
podeCCHOHATILHON IeATEIIbHOCTH.
142 4
[Ipeapk3ameHaMOHHAsE KOHCYJIbTAIUS 24
1444
5. PA3JEJIbI JMCOUTLJIMHBI u BUJbI YYEBHOMN PABOTHI:
OYHAS ®OPMA OBYUYEHNMA
No HaunmenoBanue pa3nienoB QUCIUIUIMHB Buipl yue6HO# paboThI Bcero
/11 JI 113 JI3 | CPC | 4acos
Knaccugukanus, HOMEHKIATypa OpraHuYeCKUX 2 - 4 10
1. | BemectB. CBOICTBA OPraHUYECKUX COEAUHEHH C 16
pa3IMYHBIMU (PYHKIIMOHAIBHBIMU TPYIIIIAMHU
) OCHOBHBIE KJIaCChl OPTraHMYECKUX COCTUHEHUH, UX 1 2 6 11 20
" | ctpoenue u cBoiictBa. OCHOBHBIE HYTPUEHTHI.
BBenenue B XuMur0 OMOreHHBIX DJIEMEHTOB. 1 - 4 7
3. | Makpo-, MUKpO- U yJIbTPaMUKPO3JIEMEHTHI B 12
OpraHHu3Me YeIOBeKa

4. | Beenenue B Onoxumuto. O01mas xapakTepucTuka 2 - - 6 8

oOMeHa BEIIECTB.




5. | ®epMEHTATUBHBIA KaTalu3 1 1 2 4 8
6. | buomornueckoe OKHUCICHUE 1 1 2 4 8
7. | Butamunsl. ['opMOHBI - - 2 6 8
8. | OOMeH yrneBo1oB 2 2 2 10 16
9. | ObmeH O0eTKOB M HYKJICMHOBBIX KHUCJIOT 1 2 2 7 12
10. | OO6MeH KupoB 1 - 2 9 12
11. | BogHo-MuHepanbHBI 00MEH - - 1 7 8
12. | buoxumust OMOJIOTHYECKUX KUIKOCTEN - - 1 5 6
13. | B3auMocBs3p W perymanusi OporeccoB odmeHa | - - - 8 8
BEIICCTB
12 8 28 94 142
[Ipensk3ameHallMOHHAsE KOHCYJIbTalus 2
Bceero: 144
3A0YHA S ®OPMA OBYUYEHUM A
Ne HaunmenoBanue pa3ienoB QUCHUIUTUHBI Bunb! yueOHOI paboThI Bcero
n/m JI C JI3 | CPC | 4acos
Krnaccudukanus, HOMEHKIIaTypa OPraHUYECKUX - 2 2 12
1. | BemectB. CBOICTBA OPraHUYECKUX COEAUHEHHI C 16
Pa3IMYHBIMHU (PYHKIIMOHAIBHBIMU TPYIIIIAMHU
) OCHOBHBIE KJIaCChl OPTraHMYECKUX COCTUHEHUM, UX 1 - - 19 20
" | ctpoenue u cBoiicTBa. OCHOBHBIE HYTPUEHTBHI.
BBenenue B XuMur0 OMOT€HHBIX DJIEMEHTOB. - - - 12
3. | Makpo-, MUKpO- U yJIbTPaMUKPO3JIEMEHTHI B 12
OpraHu3Me YeJ0BeKa
4. | Beenenue B Onoxumuto. O01mas xapakTepucTuka 1 - - 7 8
oOMeHa BEIECTB.
5. | ®epMEHTATUBHBIA KaTalu3 - - 1 7 8
6. | buomornueckoe OKHCICHIE - - 1 7 8
7. | Buramunsl. ['opMOHBI - - - 8 8
8. | OOMeH yrieBo 0B 1 - 2 13 16
9. | OOMmeH GeNKOB M HYKJIEUHOBBIX KUCIOT 1 - 2 9 12
10. | OOMeH XUpoB - - 2 10 12
11. | BomHOo-MuHEpanbHBIN 0OMEH - - - 8 8
12. | Buoxumust OMOIOTMYECKUX KUIKOCTEN - - - 6 6
13. | B3auMocBsI3b W pEryJsIus IMPOIECCOB OOMEHa - - - 8 8
BCIIECTB
4 2 10 126 142
[Ipeadk3ameHaMOHHAsE KOHCYJIbTAIUS 2
Bcero: 144
6. IEPEYEHb OCHOBHOM M JONOJHUTEJBHOM JIUTEPATYPHI,
He00XO0IMMBIH /151 OCBOCHHUS U CIHMIIJINHDI
6.1. OcHOBHas1 JUTEpaTYpAa.
Ne HaumeHoBaHUeE U3IAHUSA KoJ1-B0 5k3eMIL1sIpoB
nn oubnmuoreka | kadempa
1. ®daneena, C. A. buoxumus yenoseka. CtaTuueckas 10 4

ouoxumusi: yueoHoe nmocooue / C. A. daneeBa, C.B. Cunun;




MI'A®K. - ManaxoBka, 2025. - bubmuorp.: c. 149. - Tekcr:
AJICKTPOHHBIN // DINEKTPOHHO-OMOINOTEUHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mata obpamenus: 16.04.2026). — Pexum gocryna: s
AaBTOPHU3UP. OJIH30BATENIEH

Bomununna, H. A. Xumudeckuii ananus: yaeOHoe mocooue /
H. A. Bormuauna; MI'A®K. - Manaxoska, 2018. - Tekcr:
3JICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mata obpamenus: 25.04.2026). — Pexum gocryna: s
ABTOPHU3UP. OJIH30BATENIEH

KoBanenko, JI. B. buoxumudeckre OCHOBBI XUMHH
OMOJIOTUYECKH aKTHBHBIX BEIIECTB: yueOHoe nocobue / JI. B.
KoBanenko. — 5-e u3n. — MockBsa: JlabopaTopust 3HaHUI,
2020. — 230 c. — ISBN 978-5-00101-860-5. — Texkcr:
AJICKTPOHHBIN // DNEKTpOHHO-O0nbOMMoTeunas cucrema IPR
BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/4608.html (maTta oOpamieHus:
25.04.2026). — Pexxum poctyna: AJjis aBTOPU3HP.
[Tonb3oBareneit

Bapkosckuii, E. B. OcCHOBBI XMMUU OMOTEHHBIX JIEMEHTOB:
yueOnoe nocobue / E. B. bapkosckuii, C. B. TkaueB. —
MuHnck: Bemmmimas mxona, 2011, — 192 ¢. — ISBN 978-
985-06-1995-2. — TeKcT: 3NeKTPOHHBIN // DIEKTPOHHO-
oubmuoreunas cucrema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/21747.html (maTa oOparieHus:
25.04.2026). — Pexxum poctyna: AJjis aBTOPU3HP.
[Tonb3oBareneit

Buonornueckas xumus: yueOHOe MocoOHe Ui CTYICHTOB
BBICIIINX Y4eOHBIX 3aBeneHuii / mon pea. H. Y. Koanesckoii.
- MockBa: Akaaemus, 2005. - 254 c.: un. - (Beiciiee
npodeccuoHalibHOe 00paszoBaHue). - bubmumorp.: c. 253. -
ISBN 5-7695-2186-4 : 180.80. - Tekcr (BU3yaJbHBIN) :
HEMOCPEICTBEHHBIN.

397

VYnanos, 0. @. [IpakTukym no o0rmielt OMOXUMHUH U
OMOXUMHH MBIIIIEYHON JEATETLHOCTH: YUeOHOE ITocoOue st
CTYACHTOB BY30B (u3ndeckoit Kynbrypsl / FO. @. Y nanos, JI.
I1. Muxeea; MI"TA®K. - MamaxoBka, 2007. - 78 c. - 87.32. -
TekcT (BU3yalbHBIN) : HENOCPEICTBEHHBIH.

33

10

VYnanos, 10. ®. Ilpaktukym mo oomel OHOXUMHH U
OMOXMMUH MBIIIICYHOU NEeSITENLHOCTH: YIeOHOE MOCOOue s
CTYJIEHTOB BY30B ¢u3uueckoit KynbTypsl / 0. @. ¥V ganos, JI.
I1. MuxeeBa; MI'"ADK. - ManaxoBka, 2007. - Tekcr:
AJICKTPOHHBIN // DINEKTPOHHO-OMOINOTEUHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mata obpamenus: 11.04.2026). — Pexum gocrymna: s
AaBTOPHU3HUP. OJI30BATENEH

Vnanos 0. ©. BruoxuMust MBIIIIEYHON IEATEIILHOCTH:
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
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Vnanos 0. @. buoxumus MBIIIEYHON A€ITEIHLHOCTH:
yueOHoe nocodue / FO. ®@. Y aanos, JI. I[1. Muxeesa;
MI'A®K. - ManaxoBka, 2006. - TekcT: 31eKTpOHHBIH //
OnekTpoHHo-6ubanoreunas cucrema JIMAPK (MI'A®K):
[caitT]. — URL: http://lib.mgafk.ru (mara obpamenus:
16.04.2026). — Pexxum moctyna: i aBTOPU3HP.
MMOJIb30BaTeNIeH

10.

ABepbsaHoBa, E. K. Meroaunueckue pekoMeHaaIuu K
MPAKTUYECKUM 3aHITHIM 110 OMOXUMUU I CTyIeHTOB 11
Kypca naeBHoro ooy4denus / E. K. Asepssinona, T. B.
Kuposa; CII6I'ADK. - Cankr-IlerepOypr, 2003. - 33 ¢. -
bubnuorp.: c. 33. - TekcT: 3MeKTPOHHBIH // DNEKTPOHHO-
ouomoreunas cuctema DJIMAPK (MI'ADK): [caiiT]. —
URL: http://lib.mgafk.ru (mara oopamenus: 11.04.2026). —
PexxuM tocTyna: Ui aBTOPU3HP. MOJIb30BATEIICH

11.

MeTtoauyeckue peKoMeHAaluN 0 OMOXUMUU ISt
CTYACHTOB 1 M 2 KypCcOB 320YHOT'O OTAEICHUS: yUeOHO-
meroandeckoe nmocodue / CII6I'ADK. - Cankr-IlerepOypr,
2003. - 48 c. - Tekct: 251eKTpOHHBIH // DIIeKTPOHHO-
oubmoreynas cuctema DJIMAPK (MI'ADK): [caiit]. —
URL: http://lib.mgafk.ru (mata obparmenus: 11.04.2026). —
Pexxum goctyna: st aBTOpU3HUDP. MOJIb30BaTENEH

12.

MeTtoaudeckue peKOMeHIAUN 10 OMOXUMUU JIIISt
cTyneHToB 2 Kypca naeBHoro ooyuenusi / CIIOI'Y DK. -
Canxkr-IlerepOypr, 2008. - 34 c. - TekcT: 2eKTpOHHBIH //
DnekTpoHHo-O0ubanoreunas cucrema JIMAPK (MI'A®K):
[caiiT]. — URL: http://lib.mgafk.ru (mara oGpamenus:
11.04.2026). — Pexxum moctyna: A aBTOPU3HP.
MI0JIb30BaTENEN

13.

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

14.

Muxaiinos, C. C. buoxumust yenoBeka: yaeoHoe mocodue /
C. C. Muxaiino; HI'Y®K uwm. I1. ®. Jlecradra. - CaHkT-
[etepOypr, 2014. - Tabn. - bubmmorp.: c. 109. - Teker:
AJICKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS CHCTEMa
DJIMAPK (MI'A®K) : [caiiT]. — URL: http://lib.mgafk.ru
(mata obpamenus: 11.04.2026). — Pexum gocrymna: s
ABTOPU3HUP. M0JIb30BATEIEH

15.

Vnanos 0. ®. O6mas 6moxumus: yuebHoe mocobdue / 1O.
®. Vnanos, JI. I1. MuxeeBa; MI'A®K. - Mamaxoska, 2003. -
TekcT: 2neKTpOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CHCTEMa
DJIMAPK (MI'A®K) : [caiiT]. — URL: http://lib.mgafk.ru
(mata obpamenus: 11.04.2026). — Pexum gocrymna: s
ABTOPU3HUP. M0JIb30BATEIEH

6.2. lonoiHUTEIbHAS JTUTEPATYypPa.

HauMeHnoBanue u3saanus

Kou-Bo 3k3eMIIsipoB
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n/n

ouobamoreka

kadeapa

buonorundeckas xumus: yaeGHoe ocodue Jyist CTyJCHTOB
BeICHINX Y4eOHBIX 3aBeneHuil / FO. b. @ununmnosuy; nox
pen. H. N. Koanesckoi. - M.: Akagemusi, 2009. - 254 c.

25

EpmioB F0.A.Ob6mas 6uoxumus u cropt : ydeOHuk .- 2010,
- M. : U3g-80 MI'Y.- 367 c.

10

buonorndeckass HeopraHW4yeckas XHMHSA: CTPYKTypa U
peakuuoHHas ciocobHocth: B 21. Y.1./ W. beptunu u np. —
M.: bunom, 2016 — 456 c.

buonorudeckass HeopraHudeckas XUMUsS: CTPYKTypa U
peakmuonHas crocooHocTs: B 21. Y.2./ U. beptunu u np. —
M.: bunomMm, 2016 — 623 c.

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

139

VYnanos 0. @. buoxumus MBIIIEYHON A€ITEIHLHOCTH:
yueoHnoe nocodue / FO. ®@. Y aanos, JI. 1. Muxeesa;
MI'A®K. - ManaxoBka, 2005. - TekcT: 31eKTpOHHBIH //
OnekTpoHHo-O0ubanoreunas cucrema DJIMAPK (MI'A®K):
[caiiT]. — URL: http://lib.mgafk.ru (mara obpamenus:
16.04.2026). — Pexxum moctyna: i aBTOPU3HP.
MMOJIb30BaTeNIeH

Pomanuyk, JI. A. buoxuMuueckre acneKkThl afanTaiuu K
¢usnueckuM Harpyskam: yueObnoe nocodue / JI. A.
Pomanuyk, 3. A. ®axrop, B. U. XKypaskos; CIIOI' ADK. -
Canxkr-IlerepOypr, 1996. - 31 c. - ISBN 5-7065-0349-4. -
TekcT: 2neKTpOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CHCTEMa
DJIMAPK (MI'"A®K): [caiit]. — URL: http://lib.mgatk.ru
(mata obpamenus: 11.04.2026). — Pexum gocryna: st
ABTOPU3HUP. M0JIb30BATEIEH

buoxumust MBI METOIUYECKOE MOCOOUE ISt
MPAKTUYECKHUX 3aHATUH CTYIACHTOB 0a30BOT0 U 3209HOTO
dakynpreroB / [ JJOUDK. - Cankr-IlerepOypr, 1990. - 24 c.
- bubnuorp.: c. 1. - TekcT: 3MeKTPOHHBIN // DIEKTPOHHO-
oubmoreunas cuctema DJIMAPK (MI'ADK): [caiit]. —
URL: http://lib.mgafk.ru (mata obparmenus: 11.04.2026). —
Pexxum goctyna: st aBTOPU3HUP. MOJIb30BaTENEH

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

10.

Cepenunnena, H. B. buoxumus. Pabouas terpanas: yueOHoe
nocobue / H. B. Cepenunnena, B. A. Jluxoneesa, C. C.
MupomnukoBa; BTA®K. - Boxrorpan, 2011. - Tadam. -
bubnuorp.: c. 176. - TekcT: 31eKTpOHHBIHN // DIEKTPOHHO-
ouoimoreunas cuctema DJIMAPK (MI'A®DK): [caiiT]. —
URL: http://lib.mgafk.ru (mara oopamenus: 11.04.2026). —
PexxuM tocTyna: i aBTOPU3HP. MOJIb30BATEIICH
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11. | buoxumus yenoBeka: paboyasi TeTpaab: y4eOHO- 1 -

MeToaguueckoe rmocodue / B. A. JIuxoneesa, H. B.
Cepenunuena, C. C. MupomnukoBa, H. A. MoTopuHa;
BI'A®K. - Boarorpan, 2014. - bubauorp.: c. 134-135. -
TexcT: aneKTpOHHBIN // DIeKTpOHHO-OMOINOTEeYHAs cCUcTEMa
DJIMAPK (MI'A®K): [caiit]. — URL: http://lib.mgafk.ru
(mara oopamenus: 11.04.2026). — Pexum nocrymna: amns
ABTOPHU3HUP. OJIH30BATENCH

7.

HNEPEYEHB PECYPCOB HH®OPMAIIMOHHO-KOMMYHUKAIIMOHHON

CETU <MHTEPHET». UTH®OOPMAIIMOHHO-CIIPABOYHBIE U ITIONCKOBBIE
CUCTEMBI, IPO®PECCUOHAJIBHBIE BA3bI IAHHBIX:

9.

. AHTHUIIArUaT: poccuiickas cucteMa oOHapy>KeHHs TEKCTOBBIX 3aMMCTBOBAaHUI

https://antiplagiat.ru/

MuHuCTEpCTBO HayKHU U BeIcLIEro oopasoBanus Poccuiickoit deneparnun
https://minobrnauki.gov.ru/

Munucrepcerso cniopra Poccutickoit denepanuu http:/www.minsport.gov.ru/
MockoBcKkasi TocyAapCcTBeHHas akaieMust Pu3ndecKkon KyJabTypsl https:/mgatk.ru/
Oo6pazoBarenpras mnatpopma MITADK (SAKALI) https://edu.mgafk.ru/portal
CepBuc opranu3aiuy BHI€OKOH(EpeHIICBA3H, BEOUHAPOB, OHJIAWH-KOH(EPEHIIHH,
unTepakTuBHbIe focku MI'ADK https://vks.mgafk.ru/

denepanpHas cayx0a mo Haa30py B chepe oOpa3oBaHUs M HAYKH
https://obrnadzor.gov.ru/

®enepanbhblil mopran «Poccuiickoe odpazoBanue» http://www.edu.ru
OnextponHas oubnnoreunas cuctema DJIMAPK (MI'ADK) http://lib.mgafk.ru

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

11

. DnextpoHHO-0nOIMOTeyHast cuctema IPRbooks http://www.iprbookshop.ru

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

8.1. CnenuaJu3upoBaHHble Ay IUTOPUU U 000PYI0BaAHUE

i Ao

JIeKIIMOHHBIH 3aJ1 C MyJIbTUMEIUHHBIM 000pyA0BaHHEM
AynuTtopus 1y1s 1abopaTopHbIX padoT 412
AynuTopust 1y 1a00paTopHbIX padboT 414
AHaJINTUYECKHE BECHI
TexHuueckue Bechbl
DOTOITEKTPOKOTOPUMETP
CrniextpodoTomerp
pH-meTp
CymmibHbIH mKadg
DJIeKTpUYecKas IiInuTKa
Bopsinas 6ans-tepmocTar
Huctumnsarop
MydenbHas neupb
Ha0opbl XMMHYECKMX PEAKTUBOB U MOCYIbI
buoxumuueckue TeCT-1oNI0CKu
Ta0muie:
TuTpoBalIbHBIE YCTAHOBKU
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8.2. IIporpamMHoOe oGecnieyeHue:

B kauectBe mnporpaMMHOro oOecneueHus HCHOJIb3yeTCs O(UCHOE MPOrpaMMHOE
obecrieueHrne ¢ OTKPBITHIM UCXOTHBIM KoJoM Toj obmiectBenHol nunensueir GY ULGPL Libre
Office.

Jlnst KOHTpoJs 3HaHWMK oOyuarommxcsi ucnonbdyercs «lIporpaMMHBIH KOMIUIEKC ISt
aBTOMATH3ALMK IIPOLIECCOB KOHTPOJIA TEKyLIEW yCIEBAEMOCTH METOJOM TECTUPOBAHUSA U AJIA
JTUCTAaHIIMOHHBIX TEXHOJIOTHI B 00yueHumn» pazpadorannoit 3A0 «PAMOK-BCy»

8.3 U3yueHue AMCUMIIMHBI WHBAJMIAMH M O00YYAIOIIMMHUCH € OrPAHUYEHHBIMU
BO3MOKHOCTSIMHM 3/10POBbSI OCYIIECTBIISIETCSI C Y4YETOM OCOOEHHOCTEH MCUXO(PU3NUIECKOTro
Pa3BUTHSL, HHIUBUAYATbHBIX BO3MOKHOCTEH U COCTOSIHUS 3[I0POBbs 00yJaromuxcs. s JaHHOM
KaTeropuy OOyYaroIIMXCsl OOecredeH OeCHpersiITCTBEHHBIA JOCTYN B Y4Y€OHBIC TOMEIICHUS
Axanemun. Co31aHbl CIEYIOUIUE CIEIHAIbHBIE YCTOBUSL:

8.3.1. 014 uneanu008 u Y ¢ 02PAHUYEHHBIMU BO3MONCHOCMAMU 300P08bS NO 3PEHUIO:

- ofecrnieueH JOCTYN OOYYArOIIMXCS, SBISIONINXCS CICMBIMU WIM CIAa00BUASIIUMHU K
3IaHuSIM AKaJeMUH;

- anexTpoHHbIN Buaeo yBenmnuutenb "ONY X Deskset HD 22 (B moaHOM KOMIUIEKTAIIHH);

- TIOPTAaTHBHBIM KOMITBIOTEP C BBOJOM/BBIBOAOM InpudToM bpaitns u cuHTE3aTOpOM
peun;

- mpuHtep bpaitns;

- MOPTaTUBHOE YCTPOUCTBO JIJISl UTEHUS U YBEITUUCHUS.

8.3.2. 014 uneanuoo08 u iy ¢ 02PaAHUYEHHbIMU B03MONCHOCMAMU 300P08bs NO CILYXY:

- akyctuueckas cuctema Front Row to Go B koMmIuiekTe (cucTeMbl CBOOOJHOTO
3BYKOBOTO TI0JIfA);

- «ElBrailleW14] G2;

- FM- npuémauk ARC ¢ UHAYKIIMOHHOW METJIEH;

- FM-nepenatunk AMIGO T31;

- pagmoknacc (pamuomukpodon) «Coner-PCM» PM- 2-1 (3aymHbld WHAYKTOpP H
WHIYKIIHOHHAS TIETIIS).

8.3.3. Ona uneanuodos u iUy ¢ 02PAHUYEHHBIMU BOZMONCHOCHIAMU 300POBbI, UMEIOUJUX
HapyuileHusi ONOPHO-08ULAMENbHO20 ANNApama.

- aBTOMAaTH3UpOBaHHOE pabouee Mecto oOyuaromierocs ¢ Hapymenuem OJIA u LTI
(aym. NeNe 120, 122).
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denepanbHOE TOCYAAPCTBEHHOE OIOJKETHOE 00pa30BaTENbHOE YUPESIKIACHUE
BBICIIETO 00pa30BaHUs
«MOCKOBCKasi TOCyTapCTBEHHAs aKafeMus (pU3NIecKoi KyJIbTypbD»

Kadenpa pusnonorun n buoxumun

DoH/1 OLICHOYHBIX CPEACTB

10 JUCHUIIIIMHE

BNOXHUMMUS YEJTOBEKA

HanpasJjieHue noaroroBKu
49.03.04 Croprt

IMpoduian moaAroToBKMU
CnopTuBHas MOArOTOBKA 110 BUly CIIOPTAa,
TPEHEPCKO-TIPEINOo1aBaTeIbCKas A TEILHOCTh B 00pa30BaHUU
VYnpasieHue cniopTUBHON MOATOTOBKOM
B MHAWBUAYAJIbHBIX 1 KOMAHJAHBIX BUJAaX CIIOpTa

®opma o0yueHust
Ounas/3aounas

PaccmoTtpeno u ogoOpeHo Ha 3aceganuu Kadeaps
(mpotokon Ne 10 ot «12» mas 2026 r.)
3aB. kadenpoii, kaHa.0M0N.HAYK, JTOII.

N.B. CtpenbHuKOBa

«12» mas 2026 r.
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ITACITIOPT ®OHIA OHEHOYHbIX CPEACTB 11O JUCHUITJINHE

Tpynossie pynkiun (ipu

KoMnerenmnus NHaukaTopbl TOCTHKEHUS
HaJIMYUH )

YK-1 T 3naem:
Cnocoben B/01.6 XUMHUYECKHUH COCTaB JKUBBIX CHCTEM.
OCYIIECTBIISATh Omobop 3anumarowuxcs u | Heoprannyeckue u OpraHMueCKue BEIIECTBA B
TIOUCK, OYeHKa Ux opranm3Me denoBeka. bruonoruueckoe
KPUTHYECKHI nepCcneKmusHOCmuU 8 3HAYCHHE MAKPO-, MUKPO- U
aHallu3 U CHUHTE3 | OOCMUICEeHUU YIBTPAMUKPOIJIEMEHTOB. AHAIU3UPYET
nHpopmanuu, CNOPMUBHBIX BIIMSIHAE PA3IMYHBIX XUMUYECKUX DJIEMEHTOB
MPUMCHSITh pe3yIbmamos no 8uoy 1 BEIIECTB Ha KU3HEICITCIIbHOCTD YEI0BEKa.
CHCTEMHBIH cnopma broxuMuyeckne mporeccsl, JeKaiiue B
MMOIXO0/ s | B/02.6 OCHOBE €r'0 >KH3HEJIeSITEILHOCTH.
pereHus IInanuposanue, yuem u Oco0eHHOCTH MeTAa00IM3MAa YeJIoBEKa B
ITOCTaBJICHHBIX AHAU3 Pe3yIbmamos HOpME, TPU NATOJIOTHH, IPH PU3UIECKON
3a7a4. CNOPMUBHOU NOO2OMOBKYU | Harpy3Ke.

3AHUMAIOUUXCS NO BUOY
cnopma

B/04.6

Ilooecomoska
3aHUMAIOWUXCcs OJisl
yuacmusi @ MEPONPUSIMUSIX
MeOUKO-OUON0SUYECKO20,
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Opeanuzayus u
npoeederue Meponpusimuil
ombopa cnopmcmenos 0
NONONHEHUS. U PA3GUMUSL
pesepsa KOMAaHObl
cybvexma no euody cnopma

TexHonoruu CUCTEMATU3ALMU TTOJTYYEHHOMN
nHpopmanuu.

Bunst u gopmbl paboTsl ¢ HAYYHOH U y4eOHOM
JUTEPaTypoOil.

Ymeem:

Hcnonp3yeT npocTelime aHaTUTHYECKUE 1
OMOXMMHUYECKHE HCCIeI0BaHusA, 00pabaThiBaeT
MOJTy4YE€HHBIE PE3yJIbTATHI.

CpaBHUBAaET U aHATTU3UPYET PE3YyIbTAThI
OMOXMMHYECKHX aHAJIN30B U OLIEHUBAET
COCTOSTHUE 370POBbsI M 00111ei
paboToCcrocoOHOCTH YelIOBeKa.

Hmeem onvim:

Brnageer MmeTogaMu XUMHUYECKOTO aHAJIN3a,
BJIQJICET METOJaMH 00001IeHHs HHOpMAaIUK
M0 aKTyaJbHBIM BOMPOCaM OMOXHUMUU CHOPTA.

1. TunoBble KOHTPOJIbHbIE 32/IAHNS:

1.1.

Hepelteub eonpocoe ons npome.)fcymounoﬁ ammecmauyuu.

Bonpocsl k 3auery
no buoxumMuu 4yeaoBeKa

1. OcHOBHBIE MOJOKEHUS TEOPUU CTPOCHHS OpraHuueckux coequHennii A.M. bytieposa.

2. Knaccudukanus opranuyeckux coenuHeHuid. Kucnopopaconmepkaimue M a30TCOAEpIKallue
OpraHMYECKHUE COCIMHEHMS, COCIUHEHUS CO CMeIaHHbIMU (QyHKIusMHU. ['eTepouuknnyeckue
OpraHMYECKHUE COETUHEHUS.
3. YrneBonbl, cTpoeHUE, KiIaccupUKaIus, HaX0XKACHUE B Ipupoe. buonorndeckas poib




4. Monocaxapupl, ux Kiaaccudukaius. BaxHelmme nmpeacTaBuTeN , UX CTpOEeHHUEe, CBOWCTBA,
Ouosornyeckas pob.

5. ducaxapuapl: caxaposa, MajabTo3a, JakTo3a. Ux ctpoenue. ['uaponus aucaxapuoB B KUBOM
OpraHu3Me.

6. Ilomucaxapunpl, OCHOBHbIE TipeactaBuTenu. CoaepxkaHue HX B JKHUBOM OpraHU3Me.
buonoruueckas poib noaucaxapuios.

7. Jlununapl, ux kKiaccudukanus, Ouonorudeckas posib. OcoOEHHOCTH CTPOEHUs CIUPTOB U
KapOOHOBBIX KUCIIOT, BXOJASIIUX B COCTAB JIUMHUIOB.

8. HeliTpasibHbIC KUPHI (TPHALMIITIUIIEPHUIBI), UX COCTaB M CBOMCTRA.

9. ®ocdonunusl (GochaTuasl), ux cocras, Knaccupukamys. ['naponus pocharunos.

10. Crepunbl U ctepuabl. XOJECTEPUH, €r0 CTpoeHHEe. bMoJOornyecku akTUBHBIE BEIIECTBA,
o0Opa3yroIire U3 Hero B OpraHu3Me.

11. benku — BBICOKOMOJIEKYJISIPHBIE OJIMMEPBI AMUHOKHUCIIOT. DJIEMEHTHBIA COCTAaB M CBOMCTBA.
12. AMHUHOKHCIIOTBHI — COCTaBHAs 4acTh O€JIKa, UX KiIacCHpUKaIusi. 3aMeHUMbIE U HE3aMEHUMBIE
AMUHOKHCJIOTHI.

13. TlonHOLIEHHBIE U HETIOJTHOLIEHHBIC OCIIKH.

14. AMdoTepHOCTh aMUHOKHUCIIOT U 0eNKOB. bydepHbie cBolicTBa OEIKOB.

15. Ctpykrypsl 6enkoB. Tumsl cBsizel, y4acTBYIOIIUX B 00pa30BaHUH OCIKOBBIX CTPYKTYP.

16. Knaccudukanust 6€7IK0B, TPOCTHIE M CIIOKHBIE OSIKH.

17. TIpoteunsl, ux kiaccudukams, CBOUCTBA.

18. Cnoxxnbie 0enku, ux knaccudukamnus. OCHOBHBIC IPEACTABUTEIHN, KX OHOJIOTHYECKast POJIb.
19. [Tyt nocTyniaeHus XUMHUYECKUX 3JIEMEHTOB B OPTraHU3M YeJIOBEKa.

20. Opranorensl. Knaccudukanum XuMAYECKHX DJIEMEHTOB.

21. Tomorpadus B opraHuzme.

22. OYHKIMHA MUKPOAJIEMEHTOB U YIBTPAMUKPOAJIEMEHTOB B OPraHU3ME.

23. dyHKUUU MaKpO3JIEMEHTOB B OPraHU3ME .

24. Bo3pacTHbIE U3MEHEHHUS COJCpKaHUS OMOTCHHBIX 3JIEMEHTOB B OPraHaX W TKAHSX YEJIOBEKA.
25. [laTonoruveckue sSIBJIICHUS, CBSI3aHHBIE C TUIIO U THIIEP- COJIepKaHUEM OMO3JIEMEHTOB.

26. SIBneHUs «CHHEPTU3Ma» U «aHTOTOHHU3MAa)» B XHMHH OMOTEHHBIX 3JIEMEHTOB.

27. O6mmias xapakTepucTuka s — 3JaeMeHTOB 1 A rpynmel. KauecTBeHHBIC peakiinu 0OHAPYKEHUS
28. lllenouHble MeTaIbl, OHONOTHYECKass poyib. DU3HONOTHYECKUN PACTBOP, OMOJIOTUYECKOE
3HaYEHHE.

29. OO0miasi XxapakTepuCTHKa s — OMOTeHHBIX 37eMeHTOB 11A rpynmsl. KauecTBeHHbIe peakiuu
0oOHapyKeHUs

30. Illeno4HO-3eMeNbHBIE METAJIBI, OMOIOTHYECKAs POJIb, TOKCUYHOCTD.

31. OOGmas xapakTEepUCTHKAa p — JJIEMEHTOB, OWoJiorHueckas pojib. KadecTBeHHBIE peakIuu
OoOHapy KeHUs

32. O6mas xapaktepuctuka d — OMOTEHHBIX JIEMEHTOB OHoOJIOrHYecKas poiib. KauecTBeHHbBIS
peaxiy oOHapyKeHUs

Bomnpocekl Kk 3x3aMeny
no buoxumMuu yeaoBeKa

O0bemHbIe TPeOOBaHMS

1. Tlpeamer u 3amaun OuoxuMuu. 3HaYeHHE OMOXUMUU IS CIEIUATHCTOB MO (pU3MUecKOi
KYJBTYypE.

2. XUMHYECKHI COCTaB OpraHu3Ma.

3. OOMeH BemecTB M DSHEPrUU MEXAY OpPraHM3MOM U BHemHeW cpenoil. OCHOBHBIC
3aKOHOMEPHOCTH M B3aUMOCBSI3b KaTaboIM3Ma U aHa0OoIu3Ma.

4. AT® — crpoenue u 6mosoruyeckas posb.



10.

11

12.

13.
14.

15

16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.

29.
30.

®epmenTaTuBHbI  Katanu3. CtpoeHue ¢GepMEHTOB. AKTHBHBIM M aJUTOCTEPUUCCKHUI
HEHTPHI (PEPMEHTOB.

Mexanusm ¢depmeHTaTUBHOTO Katanusa. OOs3arenbHble CTaguu  (PEpPMEHTATHBHOTO
katanmza. Cnemmuduyanocts pepmentos. Knaccnpukanus u nnaexkcanus GepMeHTOB.
Bnusiaue TtemmnepaTypsl, KHCIOTHOCTM U KOHUEHTpallMM (EepMEeHTa Ha CKOpPOCTh
¢depmeHTaTUBHBIX peakuuid. MHrubutopsl u aktuBatopsl (epmeHToB.  Perymsius
CKOpPOCTH ()EpMEHTATUBHBIX PEAKIIUH.

buonoruueckoe oxucnenue. TkaneBoe JpIXaHUE — OCHOBHOM UCTOUHUK AT®. ®epMeHTHI
TKaHeBOro JpixaHusa. Cxema apixatenbHod nenu. Cunte3 AT® B mpoiecce TKaHEBOTO
JIBIXaHUSI.

Hpyrue Tumbsl OMOJIOTHYECKOTO OKHUCICHHS (aHadpoOHOE OKHCIICHHE, MUKPOCOMAIIbHOE
OKHCIICHHE, CBOOOAHOpaauKanbHOE OKucienue). OOpa3oBaHuMe U 00€3BpeKHUBaHUE
HEPEKUCH BOJOPOJA.

Buramunsl. buonorndeckas ponb W KIacCU(HUKAIMS BUTAMHHOB. ABHUTaMHHO3BI,
TMIIOBUTAMHMHO3BI, THIIEpBUTaMUHO3bl. Haubonee wacTo BCTpedaromUecs NPUYUHBI
THIIOBUTAaMHUHO30B. KpaTkas XxapakTepucTHKa OTIEIbHBIX BUTAMUHOB.

. 'opmonsl. buonorudeckast poib U crpoeHre TopMoHoB. OOmMe MEXaHU3MBbI JICHUCTBUS

ropMoHoOB. KpaTkasi XxapakTepucTuka OTJAeIbHBIX TOPMOHOB.

O6men yrneBonoB. IlepeBapuBaHue M BcacblBaHHE YTJEBOJOB B MHUIIEBAPUTEIHLHOM
TpakTe.

CuHTe3 rHKOreHa U3 TII0K03bl, OMOJIOTHYeCcKas poJib.

Pacrnajg rvkoreHa 10 TIFOKO36I (TIIMKOTEHOU3).

. 'mukonu3: ycnoBus NpoTeKaHUs, OCHOBHbIE META0OIUTHI U KaTaTU3UpPYIOUIe (EPMEHTHI.

OxucnurenbHoe AeKapOOKCHIMPOBAaHUE MUPYBaTa. DHEPreTHUeCKuil 3¢ (HeKT TIuKoIn3a.
[{ukn TpukapOOHOBBIX KHCIIOT: OCOOCHHOCTH MPOTEKAHHS, OCHOBHBIE METa0OJIUTHI,
sHepreTudeckuil 3dext nukia. DHepreTuueckuil appexT rexcozoaudocdarHoro myTu
pacnaza yrieBoJIOB.

Yrunuzanus MoJIOUHOU KUCIOTH B opranusme. [ukin Kopu.

OO6mas xapakTepucTUKa U OMOJIOTHYEcKasi pojib rekco3omMoHodochaTHoro myTu pacrasa
TJIFOKO3BI.

['mrokoHeorenes.

Oo6men xupoB [lepeBapuBaHie U BCACBIBAHUE KUPOB B MUIIEBAPUTEIBHOM TPAKTE, POIIb
KEITYHBIX KHUCIOT. MoOunu3aius XKupa U3 >KUpPOBBIX Jerno. Pojb meyeHu B KUPOBOM
oOMeHe. AKTHBAIMS KUPHBIX KHCIOT

[-okHCIIeHHE KUPHBIX KHUCIOT. DHepreTudeckuii »¢ddext okucienust xupoB. Cyanda
aneTui-kogpepMeHTa B oprannsme. OOpa3oBaHUE U UCTIONb30BAHUE KETOHOBBIX TEJ.
JKenuHble KUCIOTHI U UX COJU. POJIb jKeTYHBIX KUCTIOT B 0OMEHE )KHPOB.

CuHTe3 JXUPHBIX KUCIIOT U JKUPA.

O6men OenkoB. IlepeBapuBaHMe W BcachlBaHHUE OCIKOB B IHINECBAPUTEIHHOM TpPaKTe.
[IpoTeonus TkaHeBBIX OEIKOB.

CuHre3 Genka — OCHOBHBIE ATAllbl, POJIb HyKJIEHHOBBIX KUCIIOT.

OO6ume mytu MeTaboiM3Ma aMUHOKHCIIOT — JIeKapOOKCHIIMPOBaHKE, 1€3aMUHUPOBAHUE U
TpaHcaMuHUpoBaHue. KocBeHHOE e3aMUHUPOBaHNE aMUHOKHCIIOT.

Koneunsie npoaykTsl oOMeHa 6e1KoB. BpeMeHHOe u OKOHYaTelIbHOEe 00€3BpEeKUBAHIE
aMMHMaKa B IIpoiiecce oOMeHa OCJIKOB.

Karabonu3m HykinenHOBBIX KucaOT [lepeBapuBaHue U BcachlBAaHWE HYKJIEUHOBBIX KHUCIIOT
B MUIIEBApPUTEIHLHOM TpakTe. Pacnaa HyKJIEMHOBBIX KUCIOT B TKaHsIX opranuszMa. Cyan6a
A30TUCTBHIX OCHOBAHUH.

CuHTE3 MypHUHOBBIX U MUPUMUIUHOBBIX HyKjieoTna0B. Cunte3 PHK u JIHK.
BoaHno-munepanbubiii  oOMeH.  buonmormueckass ponb  Boabl. CTpoeHHE  BOJIBI
DNEKTPOIUTHYECKAs UCCOLMALNMA BOJBI, BOJAOPOJHBIM mokaszatenb. Ilocrymienue u
BBIBEJICHHE BOJIbI U3 OpraHn3Ma. Perynsius BogHoro OanaHca opranusma.



31.

@opMBl CymIecTBOBaHUS MHHEPAIbHBIX BEIIECTB B OpraHW3Me. buojormdeckas poiib
MHHCPAJIBbHBIX BCIICCTB. HOCTyHHeHI/Ie " BBIBCACHNC MUHCPAJIIbHBIX BCHICCTB. PGI‘YJIHI_[I/IH
MHHEpainbHOro oOMeHa. HapymeHust GanaHca BOJIBI M SJICKTPOJIUTOB IPU MBIMICYHON
pabore.

32. buoxumus kpoBu. bruonorndeckue GyHKIMH KPOBU XUMUUYECKHN COCTaB TJIa3Mbl KPOBH.

33.

CrpoeHue M XMMHMUYECKHI COCTaB APUTPOLUTOB. YUaCTUE SPUTPOLUTOB B TPAHCIIOPTE
KHUCIIOpOJia M YTIIEKUCIIOro Tra3a. JIMKOUUTHI U UX ydacThe B 00eCleueHU UMMYHUTETA.
CaeptbiBanue KpoBU. KuCIIOTHO- 111€7104HOM OanaHc KpoBH.

Ocob6ennoctn Merabonmm3ma modek. CtpoeHue HepoHa W 3Tambl 00pa30BaHHUS MOYH.
DU3UKO-XMMUYECKHE CBOMCTBA MOYM. XUMHYECKUMU cocTtaB Moud. [latosormueckue

KOMIIOHEHTbHI MOYH.
34. B3auMOCBSI3b U PETYIIALUS MIPOIECCOB 0OMEHA BEIIECTB.
35. B3auMoCBsI3b IPOIIECCOB OOMEHA YTJIEBOJIOB, KHUPOB, OCITKOB.

36. BHyTpukieTouHas peryisnus MpoleccoB oOMeHa BemiecTB. HepBHas M rymopanbHas

peryisnus oOMeHa BEIeCTB.

®I'BOY BO «MockoBcKasi rocy1apCcTBEeHHAS aKaJleMusi (PU3HYECKON KYJIbTYPbI»
Kadenpa ¢pusnonoruu u Onoxummun
JK3aMeHAMOHHBIN OmJter Ne 1

1. [Tpenmer u 3agaun Onoxumun. 3HaYCHUE OMOXUMUU JJIS1 CIICIIHAIMCTOB 10 (PUZUUIECKOM
KyJbTYpE.
2. XUMUYECKU COCTaB OpraHu3Ma.
3. O6meH xupos. [lepeBaprBaHue 1 BCaChIBaHUE )KUPOB B MHUIIEBAPUTEITHHOM TPAKTE, POJIh
KEITYHBIX KUCIOT. MOOWIN3aLUs KUPaA U3 KUPOBBIX Jero. Ponb meueHu B ;kUpoBOM 0OMEHe.
AKTHBAIMS )KUPHBIX KUCIOT

3aBenyronuit kadenpoii k.6.H. CtpensaukoBa 11.B./

MocKoBCKasi TOCy1apCTBEHHAs akaeMus (pU3MUECKON KyJIbTyphl
Kadenpa pusnonoruu n buoxumun
JKk3aMeHalHOHHBII OmeT Ne 2
1. OOMeH BeIIeCTB M SHEPTHUH MEXITy OpTaHU3MOM U BHEIIHEH cpesioil. OCHOBHBIC
3aKOHOMEPHOCTH M B3aUMOCBSI3b KaTaboI13Ma U aHa0oIu3Ma.
2. AT® — ctpoenue u 6uosoruyecKasi posb.

3. I'mukonu3: yclOBHs MPOTEKAaHUS, OCHOBHBIC META0OIUTHI M KaTaTU3UpPYyIOIHUe (PepMEHTHI.

OxkucnuTenbHOe AeKapOOKCHIMPOBAHNUE TUPYBaTa. JHEPreTHUeCKuil 3 (HEKT TIUKOoIN3a.

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

MocKoBCKasi TOCy1apCTBEHHAs akaeMus (PU3NUECKON KyJIbTyphl
Kadenpa pusnonoruu n buoxumun
JK3aMeHaUMOHHBIH Ouaer Ne 3
1 OOmias xapakTepUCTHKA U OMOJIOTHYECKas pojik rekco3oMoHodochaTHoro myTn pacmama
TJIFOKO3BI.

2. ®epmenTaTuBHBIA Katanus. CTpoeHne GepMEeHTOB. AKTHBHBIN U aJlZIOCTEPUUYCCKUN IEHTPHI

(bepMeHTOB.



3. Bomgno-munepanbhbiii 0OMeH. bruonmornueckas pois Boabl. CTpoeHHE BOIBI.
9H€KTpOHI/ITI/I‘-IGCKa$I Jucconuanusa BOObI, BOI[OpOI[HBIﬁ IIOKA3aTCJlIb. HOCTyHHeHI/Ie 1 BBIBCICHUEC
BOJIbI U3 OpraHu3Ma. Perynsimus BogHoro 0ajgaHca opraHu3mMa.

3aBeyronuit kadenpoii k.6.H. CtpenpaukoBa 11.B./

1.2. Tecmoewvie 3a0anusn

Pazgen 7. Buramunbl. 'opMOHBI.
Bapuanr 1
1. Ilorpe0HOCTHL BUTAMHHOB OPraHU3MOM B CYTKHM M3MepsieTCsl B:
a) MIUJTUTpaMMax U MUKpOTpaMMax;
0) KujIorpammax;
B) JINTPAX;
') MOJIEKYJax;
1) TroiMax.
2. XapakTepHasi KApTHHA IMHIH Pa3BMBaeTCH NPH HeJOCTATKe BUTAMMHA:
a) A; 0) C; B) B; r) D; n) PP.
3. B cocTraB kopepmenta HAJl BXOAUT BUTAMUH:
a)A;  6)Bi;  B)By; T1)PP; 1) Bp.
4. ButamuH B12 coaepKuT KaTHOH:

a) Kajus; 0) kobanbTa; B) MarHusi; T') [IMHKA; 1) MEJIH.
5. Buramun B1 umeer HazBaHue:
a) HUKOTHHAMU]T; 0) peTUHOIT; B) TUPHUIOKCHH; ') THAMHH.

6. Butamun PP BxoauT B cocTaB Ko(pepmMeHTa:

a) KoA; 0) HAJ; B) HA1D; r) AJ; n) ®MH.

7. buonoruvyeckas pojb Buramuna E cBoaures K:

a) Y4acTHIO B CyMEPEYHOM 3PEHUU;

0) moAeP>)KUBAHUIO MTOCTOSIHCTBA KOHIICHTPAIIUHU KAIBIIHS B KPOBH;

B) MHIYIIMPOBAHHIO KAJBIIUNA CBI3BIBAIOIINX OCIIKOB;

T') IPEPhIBAaHUIO IEPEKUCHOTO OKUCIICHUS JTUITH]IOB.

8. ButaMiuH HUKOTHHAMM/I BXOJUT B COCTaB KodepMeHTA:

a) KoA; 6) 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 YTUIM3AIMH BUTAMUHOB U3 OPTaHU3Ma;

1) KOHEYHasl CTaaus pacuieruieHns ButamuHa D.

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

a) 200-250 MkT; 0) 2-3 mr; B) 3-5 wmr; r) 5-10 ™r; n) 15-25 wr; e) 100 mxkr.
11. HapymieHusi B opranu3me, BbI3BaHHbI€ HAKOIJIEHHEM BUTAMHUHA, 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. ban3kue 1o XUMHYECKOMY CTPOCHHIO COeJUHEHNsI, 00/1aJal0Iie OINHAKOBbIMH
0M0JIOTHYEeCKHMH CBOMCTBAMHU, HA3BIBAIOT:

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

14. AHeMus pa3BuBaercsi npu Jepuunure B OpraHn3Me BUTAMUHA:

a) A; 0) Biz; B)Bi; )PP n) E.



15. B npouecce KpoBeTBOPEeHMsI MIPUHMUMAET Y4aCTHE BUTAMHUH:
a)Bi; 0)Bx; B)Bs; T1)Bo; 1) Bia

Paznen 8. O0OMeH yriieBoaoB.

Bapuanr 1.

1. MoHnocaxapua:
a) MaJbTO3a; 0) dpykTo3a; B) JIAKTO3; I') caxaposa; 1) TeNapyH.
2. [Tosmcaxapua:

a) TIIULEPUH; 0) kpaxman;  B) IVIIOKO3a; T) pubo3a; 1) caxaposa.
3. MoHoMep IJIMKOreHa:

a) pubo3a; 0) TIII0K03a; B) caxaposa; r) ppykTO3a; ) TaJIaKTO3a.
4. IIpoayKkTom rujipoJin3a KpaxmaJja siBJIsieTcs:

a) IJII0K03a; 0) pubo3a;  B) caxaposa; r) GpyKTO3a; 1) aMHJI034.
5. HaiianTe COOTBETCTBHE:

Jucaxapun Monomepsl

1. caxaposa a) III0K03a;

2. ManbTO3a 0) dpykTo3a;

3. nmakTo3a B) TaJIaKTO3a;

r) pubo3a.
6. I''troko3a — 3T0:
a) MOHOcaxapuj; 0) omurocaxapuja, B) AWCAaxXapul; T) MOJUCAaXapum, 1)
[ITIOKOMPOTEH 1.
7. ®pykKTO3a — ITO:
a) MOHOocaxapua;, O) Aucaxapuj;  B) OJIMTOCaxapuj;  T) IMOJHCaxapua;, 1)

TJIIOKOIIPOTEU .
8. B cocTraB caxapo3bl BXOJIAT:

a) JIB€ MOJICKYJIbI [VIFOKO3bI; ) IBe MOJIEKYJIbl GPYKTO3bI;  B) TJIOKO3a U (QPYKTO3a;
T') rajJjakTo3a " TIIF0K03a; 1) rajakTo3a u ppykrosa.

9. ®YHKIMOHAJIbHbIE IPYNNbI [NIIOKO3bI:

a) anbJIeTUAHAS ¥ THAPOKCUIIbHAS, 0) kapOOKCUIIbHAS U AMUHHAS,;

B) KapOOKCHIIbHAS U aJIbJACTHIHAS, ') KapOOKCHIIbHAS ¥ TUJPOKCUIIBHAS;

1) albJeTUHAs U KeTOHHAsL.
10. KoHe4yHbIM NPOAYKTOM aHA3POOHOI0 pacnajaa riIlKo3bl BJISIETCH:

a) IIaBeJICBO-YKCYCHOUM KHUCIIOTHI; 0) MUPOBUHOTPATHON KUCIIOTHI; B) MOJIOYHOM
KHCJIOTHI;
T') 0—KETOTJTyTapOBOM KUCIIOTHI; 1) ¢ocdoeHoITIUPYBAT.

11. Yncao mostexkya AT® obpa3yromuxcs Npy IVIMKOJIM3€e B a9POOHBIX yCJIOBHAX
COCTaBJIsIeT:

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

12. HopMa KOHUEHTPAUMH [JIIOKO3bI B KPOBH COCTABJISIET:

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

13. IlpucyTcTBHE ITIOKO3bI B MOYe HA3BIBACTCH:

a) reMarypusi; 0) rIIIOKO3ypHs; B) KETOHYPHSI; ') MPOTEUHYPHS, 1)
TUTIEPTIIUKEMUSL.

14. I';1oko03a pe3epBUpYyeTCs B eYeHU B (popMme:

a) Kpaxmala; 0) caxapo3ssl, B) JIAKTO3bI; T') LEJUTIO03bI; 1) TIIMKOTeHa.
15. Pacnag riiMKoreHa B MbIIINAX U eYEHU HAYUHACTCS ¢ PeaKIUM:

a) TUAPOIIN3a; 0) okucieHus;  B) THONM3a;  T) (ochoponusa.

16. IIpu aspoOHOM pacnaje riKo3bl aneTwi-KoA odpasyercs: u3:



a) GocOrTUIIEpPUHOBOTO AJIbJICTH/IA; 0) MUPOBUHOTPATHON KHUCIIOTHI; B) MOJIOYHOM
KHCJIOTHI;

I') IIAaBEJIEBOYKCYCHOM KHUCIIOTHI; 1) ¢ocdoeHoMUpYyBaTA.
17. MoJioyHasi KHCJI0TA SIBJIETCS KOHEYHBIM MPOIYKTOM aHA3POOHOTONpeBpaIeHUsI:
a) aJICHUHA; 0) aMHHOKHCJIOT; B) TJIIOKO3HI; ') HYKJICOTHIOB.

Pa3nesn 9. OOMeH 0e1KOB M HYKJIEHHOBBIX KHCJIOT.

Bapuanr 1.
1. HaiiguTe coOTBETCTBHE:
1. mpocThie OenKu a) MPOTEHHBI,
2. CIIO)KHBIE OeIKN 0) IpOTEUIbI;

B) TPUTIUIICPHUIBL;
I') HyKJIEOTUBI.
2. IIpu neHarypauuu y 0eJIKOB B IEPBYIO 0O4epeab U3MEHSAETCH CTPYKTypa:
a) IepBUYHAS; 0) BTOpHYHAas; B) TPETUYHAs; I') Y4eTBEPTUYHAS.
3. ITo kosM4ecTBY M XapakTepy QyHKIHOHAJIBHBIX FPYII AMUHOKHUCJIOTA AJTAHUH
SIBJISIETCH:
a) MOHOAMHUHOKapOOHOBOU KHCIIOTOM;
0) TMaMIHOKapOOHOBOM KUCIIOTOM;
B) MOHOAMHHOIUKAPOOHOBOM KHCIOTOM.
4. YKaxkuTe He3aMeHUMYI0 THAMHHOMOHOKAPOOHOBYIO KHUCJIOTY:
a) JIN3UH; 0) nmpoJnH; B) BaJIMH; T) JIEHIINH; 1) TPEOHUH.
5. BHYTPHKJ/IETOYHBIH NPOTEO0JIU3 IPOTEKAET B:
a) JIN30COMax; 0) pubocomax; B) MUTOXOHJPHSX;  T) sAIpE; 1) IIUTOTIIa3MeE.
6. IIpeBpainieHne NencUHOreHa B MENCHH MPOUCXOAUT MO JeliCTBHEM KHUCJIOTHI:
a) CEpHOM; 0) COJISTHO; B) YTOJIbHOM; r) hochopnoii.
7. ®opmy.ty H2N—CH: — COOH HMeeT aMHHOKMCJIOTA:
a) alaHuH;,  0) TVIMIWH; B) TJIyTaMUH; T') IUCTEHH; ) JIU3HUH.
8. Bropoii 3Tan cuHTe3a 0e1Ka — PEKOTHUIHMS — OCYLIECTBJISIETCS € YYACTHEM:
a) JIHK; 6) uPHK; B) pPHK; r) TPHK.
9. OCHOBHBIM NpeBpalIeHHEM AMIUHOKHCJIOT B OpraHu3Me SIBJISIETCS PeaKkius:
a) 1Ie3aMUHAPOBAHUS, 0) nekapOOKCUITUPOBAHHS;
B) U30MEpU3ALINH; ') TPAHCAMUHHUPOBAHUS.
10. KoHeYyHBIM NMPOAYKTOM pacnajga aMUHOKHUCJIOT SIBJISIETCS KUCJI0TA:
a) JINMOHHAs; 0) Monlo4YHas; B) MOYEBHUHA; r') MOYEBas; 1) s0109YHasl.
11. B 0esqikax aMMHOKHMCJIOTHBIE OCTATKH CBSI3aHbI MeKI1Y C000ii:
a) CTI0)KHOI(DUPHBIMH CBSI3SIMU; 0) BOJIOPOHBIMU CBSI3SIMU;
B) MENTUIHBIMU CBS35IMU; T') aHTUIPUIHBIMH CBSI3SIMHU.
12. IIpoayKT peakuum 1eKapOOKCHIMPOBAHUSA AMHHOKHCJIOT:
a) MOJIOYHAsI KUCJIOTA; 0) aMMHaK; B) YTJIEKUCIIBIN Ta3; T') BOJA; 1) KETOHOBBIC
Tena.
13. B o0pa3oBanuu qucyab(UIHON CBSA3H YYACTBYIOT aMUHOKHCJIOTHI:
a) aJlaHuH; 0) TIuIuH; B) TJIyTaMUH; ') HUCTEHH.
14. B kucJi0i cpeae MOJIeKYJIbI 0€JIKOB:
a) UMEIOT OTPULIATENbHBIN 3apsi; 0) UMEIOT TIOJIOKUTENBHBIHN 3apsiJI; B)
3JIEKTPOHEUTPAIHHBI.
15. Ilpu nenatypanum 0eJ1KOB He H3MEHSAETC CTPYKTypa:
a) IepBUYHAS; 0) BTOpUYHAs; B) TPETHUYHAS; ') YeTBEPTUYHAS.



Paznen 10. O0MeH Kupos.

Bapmuanr 1
1. HeliTpajibHbI€e )KMPBI — ITO:
a) TPUTTTULEPUIBL; 0) JTUTIOWIBI; B) dochonumusr, ') CTEPOUIBI.
2. PacTBOpMMBIM NPOAYKTOM I'MAPOJIN3A )KUPOB ABJIAETCH:
a) CTeapUHOBAsI KUCJIOTA, 0) MATBMUTHHOBAS KUCIIOTA;
B) OJICMHOBAsI KHUCJIOTA, T') TIUIEPHH.
3. B peakuuio ruipupoBaHus 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; T') aMHHOKHUCIIOTHI.
5. p—okucieHne ;KUPHBIX KUCJIOT MPOTEKAET B:
a) IN30COMax; 0) MUTOXOH/IPHUSX; B) pubocomax; T') IUTOIIJIA3Me.

6. I'muxodochoannuabl ABIAIOTCA 00513aTeIbHOH COCTABHOM YacThIO:

a) MyJIbTUIH3UMHBIX KOMIIJICKCOB;

0) cCHHTETa3 BBICIIUX KUPHBIX KHCIIOT;

B) pubocom;

') OMOJIOTUYECKUX MEMOPaH.

7. MoOUIHM3AHUIO0 JKMPA U3 )KUPOBBIX N0 (JIUIMOJIN3) YCHJINBAIOT:

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

a) TJIMIIEPUH U CTEAPUHOBAsI KUCIIOTA;

0) STUJICHTJIMKOJIb U BOJIA;

B) CT€ApUH U YTIIEKUCIIBIN Ta3;

T') YIIEKUCIBIN Ta3 U BOJA;

1) OJICMHOBAsI KUCJIOTa U TIIUIICPUH.

9. IIpouecc cuHTE3a BHICIIMX KUPHBIX KHCJIOT JIOKAJIU30BaAH:

a) BO BHEUIHEW MeMOpaHe MUTOXOH/IPHIA;

0) BO BHyTpeHHEH MeMOpaHe MUTOXOHIPHIA,

B) B MeMOpaHax dHI0IUIa3MaTHYECKOTO PETUKYITyMa;

T') B KJIETOYHON MeMOpaHe.

10. IIpomMeKyTOYHBIMH MPOAYKTAMHU OKHCIEHHUS KUPHBIX KUCJIOT SIBJISIIOTCS:
a) ruIepuH; 0) KeTOHOBBIC T€Na, B) MUPYBaT; T) YIJIGKUCHBIN ra3; 1)

docdoamnokcuaneToH.
11. Kupbl nepeBapuBaroTcsi N0 aeiicTBUeM (pepMeHTA:
a) aMHJIa3kl; 0) TpUICHUHA; B) JIMNA3bI; T) MEeNTH/IA3BI, 1) MQJIbTA3Bl.

12. Opran 4yesioBeKa, YYaCTBYIOIIHMH B epeBAPUBAHUM KUPOB:

a) OpoHXHAaNbHOE IepeBO;  0) HAAMOYCUHUKH,  B) IIEUYEHb;, T) MOYKH,  J) BHJIOYKOBAS
xKenesa.

13. BuraMuHBI BXOJAT B COCTAB:

a) TOPMOHOB; 0) KopepMeHTOB; B) KETOHOBBIX. TE; T') MOJIMCaXapuJIOB.

14. IIpoaykTamMu rugpo/iu3a TPUCTEAPHHA ABJIAIOTCH:

a) STUJICHIJIMKOIb U BOJIA;

0) yrIeKuCbIi Ta3 U BOAA;

B) TJIMIIEPUH U CT€apUHOBAs KHUCIIOTA;

T') CTEPHUH U yTICKUCIBIN Ta3.

15. OMyJabrupoBaHue ;KUPOB B NUIIEBAPUTEILHOM TPAKTE MPOUCXOIUT MPH A€l CTBUU
coJlei:

a) COJISTHOM KUCIIOTBI,  0) )KEIIYHBIX KUCJIOT;  B) pocopHOIt KUCTOTHI; T') aMUHOKHUCIIOT.



KpuTepuy olieHKH TECTOB B PAMKAX NPAKTHYECKHUX 3AHATHIA:

- OIICHKa «OTJIMYHO» BBICTABJISIETCS oOydaromemycs, eciu Obiio maaHo 6omee 80%
MPABUIIBHBIX OTBETOB;

- OIICHKA «XOPOIIO0» - eciiu ObUTo AaHOo 66-80% TpaBUIBLHBIX OTBETOB;

- OIIEHKA «YJOBIIETBOPUTEIHHO» - €cli ObLI0 JaHo 50-65% MpaBUIBHBIX OTBETOB;

- OIICHKAa «HEYJOBJIETBOPHUTEIBHO» - eclii Obuto JaHo MeHee 50% TpaBUIIBHBIX
OTBCTOB.

1.3. Jlabopamopmusie padomboi.

Pa3nes 1. Kiaccudukanusi, HOMEHKJIATYpa OpraHu4eckKux Bemecrs. CBoiicTBa
OPraHMYeCKUX COeAMHEHMH ¢ Pa3IMYHBIMU (PYHKIMOHAIBHBIMH IPYNIIAMH

5 Jlaboparopuas pabota
CBOUMCTBA OPTAHUYECKUX COEJIUMHEHNU C PA3JIMYHBIMU
OYHKINOHAJIbHBIMU T'PYTIITAMU

Iens padorbl: M3yunTh  KAueCTBEHHbIE PpEAKUMHU  COEAMHEHUH C  pa3InYHBIMU
(GYHKIIMOHATBHBIMU TPYIIIaAMH.

OIIBIT Nel OBPA3OBAHUE AJIKOT'OJIATOB MHOI'OATOMHBIX CITUPTOB.

Xox pabotel: Hanelite B mpoOupKy 2 MJI pacTBOpa TIUIIepUHA (TPEXaTOMHBIN CIUPT), 100aBbTE
1 M 5% pacTBOpa ruApoOKCUIa HATpUS U MpUielTe no kamisiM 2% pactBop cyibdara meau. B
XOJIe peaKkIuu BHaJalle o0pazyeTcss HEpPacTBOPUMBINH OCAaIOK THAPOKCHAA MEIU, KOTOPBIA
OBICTPO BCTYMaeT B PEAKIMI0 C MHOTOATOMHBIM CIHPTOM C 0Opa3oBaHUEM XOPOIIO
pPacTBOPUMOTO QJIKOTOJISITA MEIH SIPKO CUHETO 1IBETA.

OIIBIT Ne2 OKMCJIIEHUE AJIBAETUA CJIABBIM OKUCJIUTEJIEM .

Xox pabotsl: Haneiite B mpobupky 1 min 5% pactBopa dopmanbaeruaa, npudassre 1 mMa 5%
pacTBopa THUIpOKCHJA HATpus W Mo KamisMm noOaBisiite 2% pactBop cyibdara mMenud 10
o0pa3oBaHMsl HE HCUE3alollel TNpHU BCTPAXMBAHUM TOXyOOBAaTOM MyTH THAPOKCHAA MEJU.
Harpeiite cmech 10 KWIMEHHS Ha BOISHON OaHE W MPOMOJDKAWTE HArpeBaTh JI0 TOSBICHUS
OpaH)XE€BOW OKPACKM pPEAKIIMOHHOW CMECH BCIIEJICTBUE BOCCTAHOBJICHHUS JIBYXBaJ€HTHBIX
roxyObIX HOHOB ME/IM B OPAHKEBBIC OTHOBAJICHTHBIE OKHCISIOMUMCS ()OPMaThICTHIOM.

OIBIT Ne3 OKMCJIEHUE OKCUKUCIIOTBI.

Xon paboTel: HaieWTe B mpobupky 1 mi 1% pacTBopa MapraHIeBOKHCIOTO Kanus, 100aBbTe 5-6
karenb 10% pacTBopa MOJIOYHOM KHCIIOTHI, BCTPSIXHUTE colepkuMoe npooupku. Habmronaiite
oOecrBeYrBaHUE pacTBOpa BCIEACTBHE BOCCTAHOBJICHHUS CEMHBAJCHTHBIX MOHOB Mapratiia B
NByXBaJieHTHbIE. [lOBTOpHUTE OMNBIT, 3aMEHUB MOJIOUHYIO KHCIOTY YKCycHOH. OOBsicHUTE,
MoYeMy YKCyCHasi KUCJIOTa HE BBI3bIBACT 00eCIBEUNBAHNUE PACTBOPA.

OIIBIT Ne4 OBPA30OBAHUE COJIN AMUJIA.

Xon paboTel: HajelTe B mpodbupky 1 M 5% pacTBopa MOYEBHHBI, 1 MJI HACBILIIEHHOTO PacTBOpa
[IaBEJIEBOM KHUCIIOTHl M TINATENBHO TMepeMelaiTe coaepxkumoe mnpobupku. Habmromaiite
BBITIQJICHUE OCAJIKa 111aBEJICBOKUCION MOYEBUHBI.

OIBIT Ne5 TUAPOJIN3 AMUJA

Xoxa paboTel: HaneTe B MpoOupky 1 M pacTBOpa MOYEBHHBI, TPUOABbTE 2 MJI HACBHIIIEHHOTO
pactBopa ruzpokcuaa 6apus. OTBepcTre MPOOUPKH HAKPOUTE CMOUYEHHON BOJOW MHIUKATOPHOM
Oymaroit. ComepXuMON TpPOOMPKH HArperTe A0 KHUIEHUs Ha BojasHouW Oane. HaOmromaiite



MOCUHEHHE WHAMKATOPHOW OyMaru M BbBINQJCHHE oOcaJka yriaekuciaoro Oapus. OObscHUTE
IIPOUCXOAIINE U3MEHEHNS.
[NPUMEYAHMUE : no pe3ynpTaTam INpPOBEIEHHBIX OMNBITOB HAIMIINTE YPaBHEHUS CIEAYIOLINX
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.

Pazgen 2. OcHOBHbIE KJIACCHI OPraHUYeCKUX COeJHMHEHHMH, WX CTPOEHHE U CBONCTBA.
OcCHOBHbIE HYyTPHEHTHI.

JlaboparopHast pabota
CBONCTBA VYIJIEBOJIOB

Heab padoThI: H3yUYNTh KAUECTBEHHBIE PEAKIIMHU HA YIJIEBOIBI.
[Ipu rugponuze monucaxapuaoB (Kpaxmal, KIeT4yaTKa) B pacTBOPE 00pa3yrOTCs MPOTYKTHI
HEMOJIHOTO TUAPOIIN3a (AEKCTPHHA, MaJIbT03a), KOTOPBIE C HOJIOM JTAIOT Pa3IMyHOE
oKparmBanue (0T (hUoIETOBOro 70 enToro). [lpu moaHOM ruaponuse yrieBoJoB B pacTBOpE
0OHapyKUBAETCs TOJIBKO IIIOKO03a.
[Ipu runponuse aucaxapuaoB 00pa3yrOTCs MOJIEKYJIbl MOHOCaxapuaoB. [Ipu ruapomnmse
caxapo3bl 00pa3yroTCs III0K03a U (PYKTO3a, MAIbTO3a - IBE MOJIEKYJIbI TJIFOKO3bI, JIAKTO3BI —
[JII0K03a U rajaKTo3a.

1. Peakuus Ha kpaxmai.

XoJ paboThI:

Haubonee cnenuduynas peakuus Ha KpaxMaj — HOSBIEHHE CHHETO OKpAaIIUBaHUSI IPU

nobaBiieHnH Hoa.

B npoGupky BHOCAT 1 M1 BicciieryeMoro pacTBopa Kpaxmaia u J00aBIISIOT 2 Karuiu

pactBopa JIroroms, cogep:xamero nox. Ilpu Hanmuunm Kkpaxmana pacTBOp OKpaIIUBAETCA B

CUHHUH IIBET.

Hanummre cxemy (epMEHTaTUBHOTO TUAPOIM3a KpaxMalia ¢ ykazaHueM epMEHTOB CIIIOHBI,

KHILIEYHOTO COKAa U MOJKETYI0YHOU JKETIE3bI.

2. KauectBenHas peakius Ha T0Kk03y (peakuust denunra).

Xon paboThI:

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

[TpoOupKy MOMENaoT B KUTIAILYIO BOJASHYIO OaHIO HAa | MUHYTY.

Brinagaer ocaiok 3akucH MeU KPACHOTO IIBETA.

3anuIInTe YpaBHEHUs NPOTEKAOIUX peakuuil. Craenailte BBIBOALI O HaJIUYUU
KOHKPETHBIX ()YHKIIMOHAIBHBIX TPYII B COCTaBE YIJIEBOJIOB
JlabopartopHnas pabota
CBOMCTBA JIMIINIOB

Hean padorei: M3yunTs pacTBOPUMOCTD U CBOWCTBA KHUPOB.

OnbiT Nel PactBopeHue xKupos.

Xoa onbiTa: B 1Be mpoOupku BHOCAT MO 1 MJI pacTHTENBHOIO Macia M J00aBISIOT B
NepByI0 NMPOOUPKY 3-5 Kamenb S3TWIOBOTO CHHMPTa, BO BTOPYIO - 3-5 Kamenb pacTBopa
xjnopodopma. [TpoOupku BCTpAXUBAIOT W HAOIIOIAIOT PACTBOPEHHE KUPA BO BTOPOI MPOOHPKE.



OOBsACHUTD, IOYEMY B IIEPBOI MPOOUPKE HE MPOU3OIIIIO PACTBOPEHHE KHPA.

OmnpiT Ne2 OMynIbrupoBaHUE )KUPOB.

Kupel ¢ Bomol 00pa3yrOT HECTOWKYIO SMYJBCHIO, KOTOpas TPHU CTOSHHUH OBICTPO
paccnauBaercsi. PaccioeHne He NpPOM3OMAET, €CAM K SMYJIbCHH J00aBHTH 3SMYJIBIaTOPHI,
KOTOpBIE CHI)KAIOT IOBEPXHOCTHOEC HATSHKCHME W TEM CaMbIM IIPEMATCTBYIOT CIIUSHUIO
pa3apoOICHHBIX YacTHUI] XHpa. OMYJIbraTopaMH SBISIOTCS OCJKH, MbUIA, COJIH YTOJIbHOMH
KHCJIOTBI, pacTBOPbI wiesioueil. B KemyTouyHO-KUIIEYHOM TpakTe 3Ty (DYHKIHMIO BBIIOJIHSIOT
JKEITYHBIC KUCIIOTHI, UX COJM 1 OMKapOOHATHI.

Xonx onmbiTa: B mate mpoObupok mocienoBaTeabHO BHOCAT 1O 0.5 MJI pacTUTEIHLHOTO
Macia, 100aBisoT Mo | MJI TUCTHIUIMPOBAHHOW BOJBI M 1O JIECATH Kareidb COOTBETCTBEHHO B
KaX1ylo MpoOMpKy, HauuHas C INEpBOM - pacTBopa Oenka, pacTBOpa T'MJIPOKCHAA HATPHS,
pacTBopa KapOoHaTa HaTpus, *Xemuu U BoAbl. [IpoOMpKM BCTPSXMBAIOT W HAOMIONAIOT
o0pa3oBaHUE CTOMKHX AMYJbCUN BO BCEX MPOOMpKaAxX, € MPOUCXOAUT PACCIOCHHUE Ha BOLY U
HKUP.

OmbiT Ne3  AxposienHoBast mpooa.

C nomomrpio 3TOW peakuuu OOHApYKMBAIOT TIIMLEPUH B HeHTpanbHOM xupe. Ilpu
HarpeBaHuM TNIMLEPUH TEPSET MOJEKYJy BOABI M IPEBPAIIACTCA B HENPEACIbHBIM AIBICTH] C
pPE3KUM, CIEHU(PHUUECKUM 3araxoM - akposienH. JIumuasl, He MMEIoIIUMe B CBOEM COCTaBe
[JIMLEPUH, HE AI0T aKpOJIEMHOBOM MPOOBI.

Xoxa onbiTa: B cyxyro npoOupky BHOCAT 0.5 M pacTUTENHHOIO Macia M HAa KOHYMKE
IIMaTeNss HEeCKOJIBKO KpHCTaIOB Tuipocyiabdara kanus. HarpeBaroT no mosiBieHHs OembIX
[1apoB aKpOJICHHA.

3anumure HaOMIOIEHHS U BBIBOABI HA OCHOBAHUHU KaXKJIOTO OIBITA.

JlaGopatopHnast pabora
[IBETHBIE PEAKIINU BEJIKOB

Heapb padoThi: U3yYUTh KAYECTBEHHBIE PEAKIIH Ha OEIKHU.

OmnsiT 1. BuyperoBas peakuus.

[IpuHIIMI MeTO1A:

[Ipu noGaBneHnM K pacTBOpy OEIKa MIETOYHOTO PaCTBOPA CEPHOKUCITION MeaH 00paszyeTcs
¢dburoneToBOe OKpaIMBaHue. ITON peakiueld OTKPHIBAIOT HAJTUYHE B OCIIKE MENTHIHON CBSI3H.
Peaxuus nonoxxurenbHa Ipy HAIMYMK HE MEHEE ABYX MENTUIHBIX CBSI3€H B MOJIEKYJIE, T.€. C €€
MOMOIIbIO0 MOKHO ONPENIEIUTh HAJTMYUeE B pacTBOpE Oelika, TPUIETITHA UITU TTOJIUIEeNTH A,
Xo/1 paboTshl:

B oxny npobupky BHOcAT 10 kamens pactBopa Ne 1, B Apyryro Takoe ke KOJIMYECTBO pacTBopa
Ne 2, B kaxayro u3 HuX nobamsitor mo 5 xanenb 10% eqkoro HaTpa u mo 2 karwu 1% pacTBopa
cepHokucioi mean. CoaepKumoe MpoOUPOK MEPEMEIIUBAIOT, IPU HAJTHUUUHU B PACTBOPE OEIIKOB,
MOJIUTIENTUIOB WJIM TPHUIICTITHIOB HA0II01aeTCsi GUOJIETOBOE OKpAIlTBAHUE.

OnbIT 2. Peakuust @011 HAa aMHUHOKHCJIOTHI, coJep:kaniue cepy (UMCTHH, IUCTEHH).
[IpuHIIMI MeTOIA:

[Tpu kumnsyeHun 6esKa ¢ €KUM HATPOM OT IIUCTEHHA JIETKO OTIICTUISIETCS cepa B BUJE
CEPHUCTOT0 HATPUSI, KOTOPBII C YKCYCHOKHCIIBIM CBUHIIOM 00pa3yeT CepHUCTBINA CBUHELL
YEPHOTO 1IBETA, OH HEPACTBOPUM B BOJIE U BBIIIAJAET B OCaJI0K TEMHOIO 11BeTa. IHTEHCUBHOCTH
OKPACKH 3aBUCHUT OT KOJIMYECTBA CEPHI (COAepKaHUE [IMCTUHA WIH LUCTEMHA B PaCTBOPE WU
UCcIielyeMoM Oelke).

Xo paboThl:

B Bugne npobupku 6epyt no 10 kanens 5% pacTBopa yKCYCHOKHCIIOTO CBHHIA. B kaxayto u3
Hux no0aistor 10% pactBop enkoro HaTpa. OT nepBBIX NOPIUI 00pa3yeTcst 0caoK, MIEI0Yb
IPOIOJDKAIOT JOOABIIATH JI0 €r0 MOJIHOTO pacTBOpeHus. B oany npoOupky BHocAT 10 kanenb




pactBopa 1, a BO BTOpYyI0 — pacTBOpa 2, MOMEIIAIOT B KUIISIILYIO BOASHYIO OaHIO Ha 2-3 MUH.
HpI/I HaJIMYHU CCPLI (LII/ICTI/IHa NI I_[I/ICTGI/IHa) NOABIACTCA OCaJOK B 3aBUCHUMOCTH OT €€
KOJIMYECTBA YEPHOTO WK Oyporo 1BeTa

OmnbiT 3. KcaHTONPOTENHOBAs peakuusi.

ITpuHmn MeToxa:

BoapmmHCTBO 6EITKOB MpY HarpeBaHUU C KOHIIEHTPUPOBAHHOW a30THON KHUCIIOTOU JAET JKEJITOE
okpamuBanue. Peakius o0ycnoBiieHa HUTPOBaHUEM OE€H30IHHOTO KOJIbIIa AMUHOKHUCIIOT C
o0pa3oBaHNEM HUTPOCOEAMHEHUH KeNnToro 1pera. KcaHTonporenHoBasi peakiusi OTKPbIBaeT
HaM4Yue B OeKe MUKINYeCKUX aMIHOKHCIIOT (HanpumMep, peHnIaHnHa), CoaepKaIimx
O€H30JIBHOE KOJIBIIO.

XoJ1 onbITa:

B oxny npobupky BHOCAT 10 kamens pactBopa 1, B Ipyryto pacTBopa 2, B KaKIYIO J00aBISIOT
1o 5 Karenb KOHIIGHTPUPOBAHHOW a30THOM KHCIIOTHI ¥ OMEIIAIOT B KHUITALIYIO BOJISHYIO OaHIO
Ha | munyTy. [Ipy HAMMYMY TUKIIMYECKUX AMUHOKHCIIOT MOSIBIISIETCS JKEJITOE OKPAILIBAHUE.

OnbiT 4. HUHrHapuHOBasi peakius.

[Ipunimn merona:

benku, momunentuab! 10T ¢ HUHTUAPUHOM CHHEE, a CBOOOJHBIE AMUHOKHUCIIOTHI (PHOJIETOBOE
OKpalllMBaHue. JTa peaklus XapakTepHa JUlsl aMMHOKUCIIOT. [Ipy HarpeBaHuM IpOMCXOAUT
pacrnaz aMUHOKHUCIIOT Ha YTJIEKUCIBIN T'a3 U aMMHUAK, COOTBETCTBYIOIINN aMUHOKHUCIIOTE
aJIbJIETU]l 1 BOCCTAHOBJIEHHBIN HUHTUAPUH, KOTOPBIN 3aTEM KOHIEHCUPYETCS CO CBOEH
OKHCIICHHOH (popMOil 1 aMMHaKOM ¢ 00pa30BaHUEM OKPALIEHHOTO MPOIYKTa.

XoJ onbITa:

bepyT nBe nmpoOupkH, B 0JJHY U3 KOTOPBIX BHOCAT 5 Karmelb UCCIeLyeMoro pactsopa 1, B Ipyryto
— pacTBopa 2, B K&yt NpoOUpKy 100aBistoT 1o 5 kanens 0,5% pacTBopa HUHTHIPUHA U
MOMEIIAIOT B KUIIAILYIO BOJSHYIO OaHIO Ha OHY MUHYTY, 3a 9TO BpeMs WU uepe3 2-3 MUH
pa3BUBaETCs CUHEE WK CHHE-(DMOJIETOBOE OKPALIMBAHHUE.

Pa3gen 3. BBeaenune B XUMHIO OMOT€HHEBIX DJIEMEHTOB.
Maxkpo-, MUKPO- H YJIbTPAMHKPO3JIeMEHTHI B OPraHu3Me YeJIOBeKa.

JlabopaTopHasi padora. KauecTBeHHbIE peaKMU KATHOHOB OMOTeHHBbIX S -3JIEMEHTOB
3amuTa oT4era mo 1abopaTropHoit padore.
JlabopaTopHasi padoTa. AHAJIU3 CMeCH KATHOHOB OMOT€HHBIX S -3JIEMEHTOB.
3amuTa oT4era mo 1abopaTropHoit padore.
JlabopaTopHasi padora. KauecTBeHHbIE peaKMi KATHOHOB OMOT€eHHBIX P-3JIEMEHTOB.
3amuTa oT4era mo 1abopaTtopHoit padore.
JlabopaTopHasi pa60oTa. AHAJIU3 CMeCH KATHOHOB OMOT€HHBIX P-3J1eMEHTOB.
3amuTa oT4era mo 1abopaTtopHoit padore.
JlabopaTopHasi padora. KauecTBeHHbIE peaKMU KATHOHOB OMOreHHbIX d-3J1EMEHTOB.
3amuTa oT4era mo 1aboparopHoit pabore
JlabopaTopHasi padoTa. AHAJIM3 CMeCH KATHOHOB OHOTeHHBIX d - 3JIEMEHTOB.
3amuTa oT4era mo 1aboparopHoit pabore

®OPMA OTYETA ITIO TABOPATOPHBIM PABOTAM PA3JIEJIA 2:
Pearent | YpaBHenue | YcaoBus | ekt CpoiictBa | Memaromue | [Ilpumeua

peaknuu NpPOBeJeH | peaKUuu | NPOAYKTO | HOHBI HUSA
o0HapyxeH | Ufl B
Usl HOHA peakuuu peaKkIuu

1 2 3 4 5 6 7




Oo0Hapy:KuBaeMblii HOH ..... (MJIH IPYNIa HOHOB)

Pa3znen 5. @epMeHTATHBHBIN KaTAJIN3

JlaboparopHast pabora
OBIIME CBOMCTBA ®EPMEHTOB

Heab: n3yunTh BONPOCH OpraHu3auu (pepMeHTOB, MEXaHU3M X AeicTBUd, BausHue pH
U TEeMIIepaTyphl CPEJlbl HA aKTUBHOCTH (PEPMEHTOB; U3YUUTh METOIbI OTIPEICIICHUS AaKTUBHOCTH
(bepMeHTOB, BIUSIHUE aKTUBATOPOB U HHTUOUTOPOB HA MX aKTUBHOCTH, OIIPEIEIUTD
IKCMIEPUMEHTAIBLHO aKTUBHOCTH O-AMUJIA3bI CITFOHBI.
1. I'unponus kpaxmana o-aMuiIa3ou CIFOHBI
Pot ononackuBarot 2-3 paza BooM I yAajleHus: ocTaTKoB nuiu. OtmepstoT 50 M
JUCTUIITMPOBAHHOM BOJBI M OIOJIACKUBAIOT €10 POT B T€YEHHE 3-5 MUH B HECKOJIBKO IPHUEMOB.
[Tony4eHHy10 KUAKOCTH COOMPAIOT B XUMUYECKHI CTAKaH.
I'otoBsar 2 Boastabie Oanu ¢ Temneparypoit 37-40 u 100 °C. B npoOupku HanuBaroT
pacTBOpBI B COOTBETCTBUU C Tabnuiieil. [lomemaior nponymepoBanHbie mpodupku B 0anu. [1o
xony akcriepuMenTa (10—15 MuH) TpoBOAAT TPOOKI ¢ pacTBOpoM JItoross, 1yis yero yepes
KaXK7ble 2 MUHYTHI HAHOCST Ha CTEKIISTHHYIO TUIACTUHKY CTEKJITHHOM IMalOYKOM KarlIio pacTBOpa
Jlrorosis, a 3aTeM YUCTOM NMATOYKOMN - KaIlII0 pacTBOpa U3 MpoOupku. OTMEUaroT OKpaIiuBaHue,
BO3HUKIIIEE TIPU CMENIUBAHUH JIBYX Karelb. Pe3yabTaThl OMbITa U 3aKJIFOYEHUS O MPOTCKAHUH
rUAposn3a (TOJHBIN, YaCTUYHBIN, HE MPOTEKAET) 3aHOCAT TAOJIHILY:
Cxema ruipoin3a Kpaxmala o-aMHUIa30i CIFOHBIL:
(C6H1005)n kpaxman
l

(CsH1005)m amMunogexCcTpuHbI
l

(C6H1005)k sputpoaexcTpuHbl
l

(C6H100s5)] axpomekcTpHuHBI

l

(CsH1005)x ManpTOAEKCTPUHBI

l

C12H22011 manipTO3a

B BbIBOZIaX cpaBHUTE aKTUBHOCTh HEOPTAHUYECKOTO KaTaau3aTopa U epMeHTa;
caenaiTe 3aKiI0YeHue o BIUsSHUU pH 1 TeMneparypbl Ha aKTUBHOCTh aMHJIa3bl.

2. JleficTBHEe aKTUBATOPOB M MHTUOUTOPOB Ha O-aMUJIa3y CIIFOHBI.

B nepByto npoOupky HanmuBatoT 1 M 1% pacTBopa xjopuaa HaTpusi, BO BTOPYIO - 1 M
1% pacTBOpa cynbdaTta Meu, B TPEThIo - 1 MJI TUCTHILTUPOBAaHHOM BObl. Bo Bce mpoOupku
no6asisttot 1o 2 mit 0,5% pacTBopa Kpaxmalia 1o 2 Karuid pa3BeJeHHOH Bogoi citoHsI (1:5).
Cognepxumoe mpoOMPOK NEPEMELINBAIOT BCTPSIXMBAaHWEM, ITOMEIIAIOT B BOJISIHOM TEPMOCTAT C
temmneparypoii 37 °C. Uepes untepBaisl B 1| MUHYTY U3 IPOOHPOK OTOUPAIOT MPOOBI B YUCTHIE
npooupku (0,3-0,5 M) ¥ MPOBOAST C HUMH PEaKIHIo ¢ pacTBopoM Jlroromst. Pe3ynbrare! (BET
pacTBOpa) 3aMMChIBAIOT B TaOIMILy. [ MIpOIN3 MPOBOAAT B Te€UEHHE S MUHYT. [lenatoT BEIBOJ O
JeHCTBUH (aKTUBATOP, MHTUOUTOP) UCCIICOBAaHHBIX J0OABOK.

NaCl | CuSO4 | H20




Pazngen 8. O0OMeH yriieBoaoB.

JlabopaTopnas pabota
OBMEH VYTJIEBOJIOB

Heab: U3y4uTh TUAPOIIN3 CIOKHBIX YIJIEBOAOB U ONMPEACIUTH UX MOHOMEPHI C IIOMOILBIO
KAuECTBEHHBIX PEaKIUN.
OIIBIT Nel. I'maposu3 CHOKHBIX YTIIEBOIOB

[Ipu ruaponuse nonucaxapuioB (Kpaxmall, TJIMKOTEH, KIJIETYaTKa) B pPacTBOPE MOKHO
0OHapyXUTh MPOMEKYTOUHBIE MPOAYKTHI TUIPOJIN3a (IEKCTPUHBI, MaJIbTO3Y), KOTOPBIE C HOAOM
JIAI0T pa3jMyHble OKpamuBaHus (OT (UOIETOBOrO J0 kenToro). [Ipy moimHoOM ruapoimnse 3Tux
TOMOIIOJIMCaXapHuI0B B PACTBOPE OOHAPYKUTCS TOJIBKO IIIIOKO3a.

Jucaxapuabl npu Tuaponuse o0pasyroT 2 MOJEKYJIbl MOHocaxapuaoB. Ilpu rugponuse
caxapo3sbl o0pa3yercs II0K03a U GpyKTo3a, MaJIbTO3bI-TJII0K03a, TAKTO3bI-[JII0K03a U ralakTo3a.
OnbIT NpoBOAMTCS B 2 3Tama: TUJPOJIU3 CIOKHBIX YIJIEBOJAOB M KAYECTBEHHBIE PEAKIIMU HA
MPOIYKTHI TUIPOIU3A.

Jlo mpoBeneHHsI THIPOIN3a MPOBOJAT KAadeCTBEHHBIC PEaKIMM Ha Kpaxmain (pacTBOp
Kpaxmaja) ¥ Ha IJII0Ko3y B GpyKTo3y (pacTBop caxapossl). OnucaHue KaueCTBEHHBIX PEaKIIHil
IIPUBENICHO HUXKE.

I[TPOBEJAEHUE TUJPOJIM3A: bepyr 2 mnpobupku, B OIHY HAJIMBAIOT 2 MJI pacTBOpa
Kpaxmala, B JIpyrylo 2 MJ pacTBopa caxaposbl. B 06e mpoOupku nobasistor mo 0,5 ma 20%
pacTBopa COJISTHOM KHCIOTHL. [loMemarT B KHMAIIYIO BOJSHYIO OaHIO Ha S5 MUHYT IS
YCKOpEHUsl TUAPOIM3a. BBIHMMAIOT, OXJaXJalT, IOMellas B COCYyJ C XOJOAHOW BOIOML.
JoGasmstor 1 M 20% pacTBopa eAKoro HaTpa JUisl HeUTpau3auuy n30bITKa KUCIOTHI.
[TPOBEJIEHUE KAYECTBEHHBIX PEAKIIUIA:

C pacTBOpaMu mOCJ€ THAPOJIU3a MPOBOAAT MOBTOpHO peakiun denunra, CennuBaHoBa U
npoOy ¢ omoMm.

1. KauectBennas peakmnus Ha kKpaxman. Haunbonee cnenmuduueckas peakus Ha Kpaxman —
NOSIBJICHHE CUHETO OKPAIIMBAaHUs TpH 100aBIeHNH Hoza.

B mpobupky Oepyr 1 Mi mcciemyemMoro pacTBopa W JI00aBISIOT 2 Kalld pacTBOpa,
conepxariero ioxa (pacteop Jlroromns). [Ipu Hanuumu Kpaxmasua pacTBOP OKpAIIUBACTCs B CHHHUM
IBET.

2. KauecTBeHHas peakuus Ha Iioko3y (peakuust denunra).

B mpobupky OGepyr 1 min ucciaemyemoro pactBopa, moOaBisitor mo 0,5 mi pactBopa
@enunra Nel u Ne2 1 HarpeBaloT B KUIsIeH BoasHOU OaHe B TeueHHH | MunyThl. [Ipyn Hanuunn
TJIIOKO3bI B PACTBOPE BBINAJACT OCAI0K 3aKUCH MEJIM KPaCHOIO I[BETA.

3. KauectBenHas peakuus Ha ppykro3y (peakuus CennBaHOBa).

B npo6upky BHOCAT 1 M peaktuBa CenuBaHoBa (pacTBOP PE30PIIMHA B COJITHON KUCIIOTE),
npubaBIsIOT 3 KaIuld UCCIIEAYEMOT0 pacTBOpa, MOMEIIAIOT Ha 3 MHUHYTHI B KHUIISILYIO BOJASHYIO
6anto. [Ipu HaMuMK QpPyKTO3BI PACTBOP OKPAIIMBAETCSA B BULTHEBO-KPACHBIH 1IBET.

[To pe3ynbTaram ONBITOB HATUIIUTE YPaBHEHUS:

- TUAPOIIN3a Kpaxmasa

- TUAPOJIN3A CaXapO3bl

- B3aUMOJICHCTBHUS IIIOKO3BI ¢ peakTuBoM DenmHra

- B3aUMOIeHCTBHS (PPYKTO3BI ¢ peakTuBOM CennBaHOBA.




Pazgen 9. O0MeH 0eIKOB M HYKJIEHHOBBIX KHCJIOT

JlabopartopHnas pabota
OBMEH BEJIKOB

eab: U3y4UTHh CBOHCTBA HEKOTOPHIX KOHEYHBIX MPOTYKTOB OOMEHa OETKOB.
Omnpit Nel. I'maponau3 MOYEBUHBI.

Haneiite B mpoOupky 1 mi 20% pacTBopa MOYEBUHBI, 100aBbTE 2 MJ HACHIILIEHHOTO
pactBopa ruapokcuaa 6apus. OTBepcTHE MPOOUPKH 3aKPOUTE KPACHOM JTAKMYCOBOH OyMa)kKKOH,
CMOYEHHOMU BOJIOH.

Harpeiite comepkxumoe MpoOWPKH A0 KHUIEHUS Ha BOJsHON OaHe. HaOmiomaiite mocuHeHHe
JaKMyCOBOH OyMa)XKu ¥ 00pa30oBaHUeE OCa/IKa YIIIEKHCIOro OapHsl.

Hanumure ypaBHeHHe IPOUCXOAAILIUX PeaAKIMI:
OmnbiT No2. [TonyueHnue cojieii MOYEBUHBI.

B npoOupky naneiite 1 mi 20% pacTBopa MOYEBHHBI U OCTOPOKHO J00AaBbTE paBHBII
00bEeM KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHL. Ha rpaHuiie cioeB IBYyX >KHJIKOCTEH cpaszy
oOpasyeTcs 0enoe KONbLO KPUCTALIMKOB. Ilpum B30anThIBAHWM W OXJAXKICHUU BBLACISACTCA
OOMJIbHBIN KPUCTAUTMUECKUI 0CaI0K a30THOKHUCIION MOUEBHHBI.

Pe3yabTaT onbITa M ypaBHeHHE PeAKIMH 3aNMIIHTE:
OmnbiT Ne3. KauecTBeHHast peakiiusi Ha KpEaTUHHH.

B npoOupky naneiite 1 man 10% pactBopa kpeatuHuHa, 106aBbTe 1 M 30% pactBopa
TUAPOKCHIA HATPHS U 5 Karelb HACBIIIEHHOTO pacTBOpa MUKPUHOBOW KHUCIOTHL. Habmromaiite
MOSIBJICHUE OPAHKEBO-KPACHOTO OKPAIIWBAHMUS.

OmnbiT Ne4. CpolicTBa cojel aMMOHMUSL.

B npoGupky naneiite 2 min 20% pacTBopa XJIOPUCTOIO aMMOHUS, 100aBbTe 4 Kariu
M3BECTKOBOI'O MOJIOKA (B3BECh TMAPOKCHIA KaJbIUs B BOJE) U CJIETKa MOJOrpeiTe Ha BOASIHON
0aHe, YKpenHB y BEpXHEro Kpas MPOOMPKHA CMOUYCHHYIO BOJIOM KPAaCHYIO JJAKMYCOBYIO OyMaxKy.
Yepes HEKOTOPOE BPEMsI OHA CHHEET.
3anummre HaOMIONEHUSST ONbITAa M ypaBHEHHE PEaKIMH MEXIy XJIOPUCTBIM aMMOHHEM U
TUAPOKCUAOM KaJIbIIUS.

Pazngen 10. O6MeH Kupos.

JlabopartopHnas pabota
OBMEH JIMTIN/10B

Henb: N3y4uTh CBOMCTBA IIPOYKTOB IUAPOIN3a KUPOB.
OmnprT Nel. I'unponus sxupa (peakiust OMbIICHUS).

B mmpokyto npobupky Hanelte 20 Kamnenab MoACOTHEYHOTO Macia U 2-3 Ml CIIUPTOBOTO
pacTBopa rujapara okucu Kaimus. [IpoOupKy MmomMecTuTe B KHUILIIYI0 BOASHYIO OaHto Ha 15-20
MHUHYT, 10 00pa30BaHUsl OJHOPOAHOTO pacTBopa. llocie OkOHYaHMS peakuuu K THAPOJIN3ATY
n06aBbTE 5-6 MJI BOJEL.

Hanunmmure ypaBHeHHe peaKIuy THAPOJIM3a NAJIBMHUTO0JIC0CTeAPHHA.

OmnbiT Ne2. OOHapykeHUe B THAPOIN3ATE THIIEPHHA.

B npobupky Haneiite 2 mn ruaponusara, no0aBbTe paBHbIi 00beM 10% pactBopa
THJIPOKCUIA HATpUsi M HECKOJBbKO Kamedb 5% pacTBOpa CEpHOKHCIOW MeAW, BCTPSXHUTE.
Habmionalite mosiBeHHEe XapaKTepHOro [UIs TJHIlepaTa MeId SPKO-CUHEro OKpalIuBaHUS
pacTBopa.

Hannmure ypaBHeHUe peakiiuu 00pa3oBaHus IJIMIepaTa Meau.
OmnbiT Ne3. OOHapy>keHuE B INIMLEPATE KUPHBIX KUCIOT.



B mpoOupky Hanmeiite 2 Ma rugponusara, npubaBbre 5-6 kamenb 5% pacTBopa
XJIOPHCTOTO KaNbIIHsI ¥ HAOt01aliTe 00pa30oBaHMUE OCaIKa KAbIUEBOTO MbLa.
Hanummurte ypaBHeHHe peakuu 00pa30BaHHUA KAJbIHEBOI0 MbLIa.

KpuTepnn olleHKH JIAa00paTOPHLIX padoT:

- OIICHKA «3a4TEHO» BBICTABIICTCS OOyYalOmMEMYCs, €ClIM CTYICHT OTBEYaeT Ha BOIPOCHI 1O
XOI[y HpaKTquCKOﬁ paGOTBI, HaxXOoIUT JIOTUYCCKUEC B3aUMOCBI3U MG)K,Z[y IIoKa3aTcJjIsiMu,
CaMOCTOSITEIIBHO JICJIa€T BHIBOJIBI, CIIOCOOCH BHECTH KOPPEKITHH.

- OIICHKA «HE 3aYTE€HOY - €CJIU MPOTOKOJI/TpaMKU BHIIOTHEHBI HEAKKYPATHO WJIM BBIMOJIHEHBI HE
MOJTHOCTBIO, €CITU CTYICHT HE OPUEHTHPYETCS B (DU3UOJIOTMYECKUX TTOKA3aTENAX, JIeTacT
CyUIECTBEHHBIE OIIMOKU IPU OTBETE HA BOIIPOCHI IO XOAY MPAKTUUECKOH paboThI.

2. PekoMeHJanuu 1O OLEHMBAHMI) Pe3yJdbTATOB JOCTHKEHUSA
KOMIIeTeHIIM

3auem no 6uoxumuu uenogexka
Kpurepun orenku:

- OLIGHKa «3a4YTEHO» BBICTABIISETCS OOydalOMIEeMyCs, €CId OH aKTUBHO Y4YacTBOBAJI B
cobeceoBaHUM Ha JTA0OPATOPHBIX M MPAKTHUECKUX 3aHATHSAX, BBIIOJIHWI Bce J1aOOpaToOpHbBIE
paboTbl, 0OPMHIT U MPENCTABHI MPOTOKOJIBI Ja0OPATOPHOTO MPAKTHKYMa, a TAKXKE BBITTOIHUI
BECh 00BEM CAMOCTOSATEILHON MHINBUTyIbBHONW PabOThI M YCIIEITHO 3aIUTIII pedepart.

- OLIEHKA «HE 3aYTEHO)» BBICTABIISETCS 00ydalOIeMycsl, €Clid OH, pormycTui 6onee 50%
3aHATHH, a TaKkKe HE YYacTBOBAJI B coOeceOBaHMM Ha Ja0OpaTOPHBIX W MPAKTHYECKHX
3aHATUAX, HE O(GOPMUI M HE TMPEICTaBHJ MPOTOKOJIBI JIA0OPaTOPHOTO TpPAKTHKyMa, He
BBITIOJIHUJ HY>KHBII 00BEM CaMOCTOSITEIbHON WHIMBUAYaJIbHOW pabOThI, HE MPEACTaBHI M HE
3alIUTUI pedepart.

IK3amen no Guoxumuu uenosexa.

Kpurepun onenxu:

- OLICHKA «OTJIMYHO» BBICTABIISCTCS CTYACHTY, €CIIA CTYACHT 00JIafaeT rIIyOOKUMH U TPOYHBIMU
3HAHUSIMH TIPOTPAMMHOTO MaTepuaja; MPH OTBETE MPOJEMOHCTPUPOBAJ HCUYEPIIHIBAIOIINE,
MOCIIEI0BATEIbHBIC U JIOTHUECKH CTPOUHBIC H3JI0KECHHS; IPABHILHO CPOPMYITUPOBAI MOHSATHUS U
3aKOHOMEPHOCTH TIO BOIIPOCY; HCIIOJIB30BAJl TPHUMEPHI M3 JOMOJHUTEIHHOW JUTEPATyphl U
MPaKTUKH; CAENIall BBIBOJ 10 U3JIaraeMOMY MaTepuaiy;

- OILIGHKA «XOPOIIO» - €CII CTYACHT 00JaJaeT JOCTAaTOYHO IMOJHBIM 3HAHWEM IMPOTPAMMHOTO
MaTepuaia; ero OTBET MPEACTaBISET TPAMOTHOE U3JI0KEHUE YUeOHOro MaTepuana Mo CyliecTBY;
OTCYTCTBYET CYIIECTBEHHbBIE HETOYHOCTH B (DOPMYJIUPOBAHUY TTOHATHH; IPABMIIHHO TIPUMEHEHBI
TEOPETUUECKHUE TOJI0KEHUS, TIOJITBEPKACHHBIC IPUMEPAMU; CACIaH BBIBOI;

- OIIEHKA «YJIOBJIETBOPHUTEIBHO» - €CIIM CTYJICHT UMEET OOIMe 3HAaHWE OCHOBHOTO MaTepHalia
0e3 yCBOCHHSI HEKOTOPBIX CYIIECTBEHHBIX IOJOXKECHUM; (OPMYIHUPYET OCHOBHBIC TOHSATHUS
HEKOTOPOW HETOYHOCTHIO; 3aTPyIHSETCS B TMPUBEICHUM TPUMEPOB, ITOITBEPIKIAOIINX
TEOPETHUUECKHUE TIOJIOKECHUS;

- OIIEHKa «HEYJOBJIETBOPUTEIBHO» - €CJIM CTYJACHT HE 3HaeT 3HAYUTEIbHYI 4YacTh
MPOrPaMMHOTO MaTepuana; IOMYCTHJI CYIIECTBEHHBIC OIIMOKH B TPOIECCEe H3JIOKEHUS; HE
yMEET BBIICJIUTD TJIABHOE U CJIeJaTh BBIBOJ;, PUBOIUT OMIMOOYHBIC OTIPEICTICHUS.



PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI « BUOXUMMUSA YEJTOBEKA» VIS HAITPABJIEHUA ITIOAI'OTOBKU
49.03.04 — CIIOPT

®opmupyemble CooTHeceHHbIC O000menHbIe TPYAOBBIE 3nanust/Ymenus /Onsit NHauKaTopbl 10CTHKEHUSA
KOMIleTeHUuHu | nmpodeccuoHaJbHbIE byHkumu
CTAHIAPTHI
(00001IEHHAs
byHkums)
YK-1 T 05.003 T 3Hanusn: 3unaem:
B/01.6 XUMUYECKUM  COCTaB  JKMBBIX | XUMHUYCCKHI COCTAB KUBBIX
Ombop 3anumarowuxcs u CUCTCM. Heopranuieckue u | cucreM. Heopranuueckue u
OYeHKa ux nepcnekmuerHocmy ¢ | OPraHMICCKue BCIICCTBA B | opraHn4ecKue BEIIECTBA B
00CMUIICEHUU CNOPMUBHBIX OpraHusMe YCJI0BCKA. | opraHU3Me YEIIOBEKA.

Ppe3yIbmamos no 6udy cnopma
B/02.6

IInanuposanue, yuem u ananus
pe3yIbmamos CHOPMUBHOLL
Nn0020MOBKU 3AHUMAIOUUXCSL NO
8Udy cnopma

B/04.6

Iloocomoska 3anumarowuxcs
OJI51 yuacmusi 8 MEPONPUSIMUsX
MeOUKo-0U0I02UYeCKO20,
HAYYHO-MemoOu4ecKo2o u
AHMUOONUH208020 0DEeCneyeHs
CROPMUBHOU NOO2OMOBKU
C/03.6

Opeanuzayuss u  npoeedenue

Meponpusmu ombopa
cnopmcmeno8 0l NONOJHEeHUs. U
passumusi  pezepéa  KOMAHObL
cybvexma no eudy cnopma

buonornueckoe 3HaueHHE Makpo-,
MHUKPO- U YJIbTPAMHUKPOIIEMEHTOB.
BnvsHue pa3nuyHbIX XMMHYECKUX
JIEMEHTOB M BEUIECTB  Ha

KU3HEACATEIBHOCTh YEIJI0BEKa.
buoxumunyeckue IIPOLIECCHI,
JeKalme B OCHOBE €ero

XKH3HeaesTeIbHOCTH. OCOOEHHOCTH
MeTaboIM3Ma YeloBeKa B HOpPME,
NPy TATOJIOTHH, NpH (HU3NIECKOM
Harpyske.

MeToapl XMMHYECKOTO KOHTPOJIS
COCTOSIHUS JIIOACH, 3aHUMAIOIIUXCS
(bu3nUecKol KyIbTypOil U CIIOPTOM.
Texnonorun cHCTeMaTH3alun
NOJTY4YEeHHOU MH(DOpPMAITHH.

Bunbt 1 popMbl paboThl ¢ HAYYHOU
U y4eOHOH TUTEpaTypoi.

Ymenus:

Brimonnenue MPOCTEHIIINX
AQHAJTMTUYECKUX M OMOXMMHYECKUX

buonoruueckoe 3HaueHre Makpo-,
MHUKpPO- U
YJIBTPAaMUKPOIJIEMEHTOB.
AHanu3upyer BIUSHHE
Pa3TUYHBIX XUMHUYECKHIX
AJIEMEHTOB M BEILLECTB Ha
KU3ZHEJEATEIbHOCTh YEJIOBEKA.
buoxumuueckue npoueccsl,
JeKalle B OCHOBE €ro
KU3HEJECATEIBHOCTH.
OcoOenHoctu MeTabonusma
YyeJI0BEKA B HOPME, NpU
MaTOJIOTHH, PpU (PU3NIECKON
Harpyske.

TexHosoruu cuctemMaTu3auu
NOJY4YeHHOM nH(popManuu.

Buabet u hopmsl paboThI ¢
HAYYHOW U y4eOHOU TUTEepaTypO.
Ymeem:

Hcnone3yer npocreiiiune
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HCCIIEOBAHMA, o0paboTka
MOJTyYEHHBIX PE3yJIbTaTOB.
WuTepnperanus pE3yNbTaTOB
OHMOXUMHYECKUX aHaJI30B H
OIICHKA COCTOSIHUSI 3/I0POBbSI U
oOmei paboTocnoco6HOCTH
YyeJI0BeKa.

HaBbixu U/ ONBIT
JAeITeJIbHOCTH

Hcnonp3oBanue METOJIOB
XAMHUYECKOI'0 aHaju3a, BIIaJcHUE
METOMaMU 000011eHNs
uHQopMaIIMK  TO  aKTyaJbHBIM

BOIIPOCaM OMOXUMHU CIIOPTA.

AHAJIUTUYCCKUEC U 6HOXHMH‘IGCKH€
Hccie10BaHus, o0pabaTpiBaeT
MOJIyYE€HHBIE PE3YJIHTATHL.
CpaBHUBAET U aHAJIU3UPYET
pe3yNbTaThl OMOXUMUIECKUX
AHAJIM30B U OLIEHUBAET COCTOSTHHE
3JI0pPOBbS U OOIIIEi
paboToCocOOHOCTH YeJIOBEKa.
Hmeem onvim:

Bnageer MeTogaMu XUMHUYECKOTO
aHaJln3a, BIaJaeeT METOJaMH
00006m1eHnsT HHGOPMAITUH TI0
aKTyaJ'H:HBIM BOHpOC&M 6HOXI/IMI/II/I
criopra.
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