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1 He.]'ll/l H 3a1a4M OCBOCHUSA TUCIHHUIIINHBI

eanb (1mesu) OCBOCHUS JUCHMUIUIMHBI:
W3ydenue opraHuzanuu MeTaboiuM3Ma U €ro peryiasuud, (GOpMHUpPOBAHHE MOHUMAHUS EIUHCTBA
MeTa0OJMYECKUX MPOLECCOB B II€JIOM OpPraHu3Me€ Ha OCHOBE 3HAHMH O XMMHUYECKOM CTPOCHHUHU >KUBBIX
OpraHU3MOB M (PU3UKO-XMMHUYECKHX IpoLeccax, O00eCNedyMBAaIOIIMX HUX KU3HEACSITEIbHOCTb, OCBOCHHE
CUCTEMBbI 3HaHUI O (yHIaMEHTAJIbHBIX MOJOXKEHUAX U COBPEMEHHBIX JOCTHKEHHMAX B U3YUYEHUHM POJHU U
MexaHu3Ma (YHKIIMOHUPOBAHUS HYKJICHMHOBBIX KHCJIOT M OEJIIKOB Ha OCHOBE 3HAaHUS HUX CTPYKTYphl U

CBOMWCTB.

3agaun:

3HAKOMCTBO CO CTPYKTYpPO#, CBOMCTBAMU U (PYHKIIMSIMH OCHOBHBIX OMOMOJIEKYII.

Nzydenne myteit MeTabonmM3Ma HYKIEHHOBBIX KUCIIOT, OENKOB, YITIEBOJAOB U JTUIMHIOB M UX B3aHMO-
CBSI3€H.

N3ydeHne 3TanoB 3HEPreTHYECKOTO 0OMEHa, CITOCOOO0B 3armacaHus U pacXoJ0BaHUS METa0OIUIECKO-
r'0 TOTTNBA KIETKAMHU.

dopmMupoBaHHE MPEICTABICHII 00 OCHOBHBIX MPUHIIMIIAX PETYJISINHA U KX MEXaHH3MaXx.
dopMHUpOBaHUE COBPEMEHHBIX MPECTABICHUN 0 MEXaHU3MaX pean3allii TeHeTHIeCKON nHpopMa-
IIUU Yy BUPYCOB, (aroB, Mpo- U IYKApUOT B XOJI€ OCHOBHBIX KJIETOYHBIX MPOILIECCOB — PEIUIMKAIIIH,
TPAaHCKPHITINH, TPAHCISIIIAN ¥ PETYIISIHA STHX TPOLIECCOB.

[TpuobpereHue CTyJaeHTAaMH COBPEMEHHBIX MPEACTABICHUH O MEXaHHM3MaX perapaiud MOBPEKICH-
Hoti JIHK, mposiBneHusx HecTaOMIBHOCTH TEHOMA TPU OHKOTEHE3€ U MOJICKYJISIPHO-OHOJIOTHYECKHE
OCHOBaxX BOSHHUKHOBCHWSI KU3HH Ha 3eMIle.

OcBOeHHE OCHOBHBIX METOJIOB T€HHON MHXKEHEPUU U MOJIEKYISIPHONW OMONIOTHHU, HEOOXOAUMBIX IS

HN3YUCHUA U MOI[I/I(l)I/IKaI_[I/II/I HYKJIICMHOBBIX KHUCJIOT, @ TAKXKE KOAJUPYEMBIX UMHU OEJIKOB.

2 MecTO IUCHUIIHHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JluctumnimHa oTHOCUTCS K 6a30Boi yactu 0s10ka [] «lucuurmauael (MOTYIIN)»»

[IpepexkBu3uThl AucuuIiuiuebl: b1./].5.23 Jxonozus

[TocTpeKBU3UTHI AUCUUILTHHBL: Omcymcmeyom

3 TpeGoBanus K pe3yJbTaraM 00y4eHHs MO JUCUMUIIJIMHE

[pouecc n3yyeHHs TUCHUTUIMHBI HATIPABJICH HA (OPMHUPOBAHUE CIIEIYIONINX PE3YIHTaTOB 00 yUSHHS

Kon n HaumenoBanue
(hopMUPYEMBIX KOMIIETSHIIHIA

Kox n HauMmeHoBaHuE
WHIUKAaTOpa
JIOCTHKEHMS

KOMIIETCHITUN

[Tnaaupyemblie pe3yabTaThl O0ydeHUS 110
JUCLUHUIIIIMHE, XapaKTEPHU3YIOIIHE ITaIlbl
(hopMUPOBaHUS KOMITETEHITHIA

OIIK-2 CniocobeH mpuMeHSITh
MPHUHIIUIIBI CTPYKTYPHO-

(G YHKIIMOHATBHOM
OpraHu3aIiy, HCIIOJIb30BATh
(bU3HOIOTHYECKHE,
[IUTOJIOTUYECKHE,
OHMOXHMUYECKHE,
Onodu3nIecKre MEeTO bl
aHayM3a JIIsl OLCHKH U
KOPPEKIIMU COCTOSHUS KUBBIX
00BEKTOB U MOHHUTOPUHTA

OIIK-2-B-1 IIpumensier
3HAHMS 110 OCHOBHBIM
cucTeMam
KU3HEeoOecTIeueH!sl U
rOMEOCTATUYECKOU
PETYISALNN KU3HEHHBIX
GYHKIUN Y paCTCHHUH U
y dKUBOTHBIX, CIIOCOOBI
BOCIIPHSITHS, XPAHCHUS
nepenadu uHpGopManuu,
OpPUCHTUPYETCS B

3HaTh:

- IPOLCCCHI U ABJICHUS, IPOUCXOAAIINC B HCIKU-
BOW U KUBOU MPUPO/IE;

- BOBMOXHOCTH COBPCMCHHBIX HAYUYHBIX MCTO-
JIOB TO3HAHUS TPUPOJIBI;

- O IIponeccax U sBJICHUAX, MIPOUCXOAAIIHNX B
OpraHu3Me 4eJIOBeKa U )KUBOTHBIX MTPH
MMPOTCKAHUHN OHOXUMHUYECKUX IMpOLCCCOB;

- IOHUMATh BO3MOXKHOCTH COBPEMEHHBIX
HAay4YHBbIX MCTOJO0B ITIO3HAHUA 6PIOXI/IMI/I‘-I€CKI/IX
peakiuil ¥ BIaJeTh UMU Ha YPOBHE,




Ko n nHaumenoBanue

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS 110

Kon n naumenoBanue WHJUKATOpa
. JUCLUIUINHE, XapaKTEePU3YIOIINE 3TaIbl
(hopMHUPYEMBIX KOMITETCHITHI JOCTHKCHHSI .
(hopMUPOBaHUS KOMITETEHITHI
KOMIIETEHIINH
cpeabl uX OOUTaHUs COBPEMEHHBIX HEO0OXOIMMOM JUIsl pELICHUS 3a/1a4, UMEIOLINX
METOANYECKUX OMOXMMHYECKYIO U MOJIEKYJISPHO-

MOJIX0/1aX, KOHIICTILIUSIX
1 IpobemMax
¢usuonoruu,
IIUTOJIOTUH, OUOXMMHH,
onohu3uKu

OIIK-2-B-2
OcyIecTBisieT BEIOOD
METOJIOB, aJICKBaTHBIX
JUTS PEIIeHHS
UCCIIEIOBATEIILCKOM
3a]1a4uu, BBISBISICT CBSI3U
(U300 NUECKOro
COCTOSIHUSI O0BEKTA C
bakTopamu
OKpYKaroIEei cpeabl

OMOJIOTUYECKYIO HAIIPABJIEHHOCTD;

- aITOPUTM PEILEHUS 3a1a4, UMEIOIIUX
€CTECTBEHHOHAYYHOE COJIEpKAHUE U
BO3HUKAIOIIKX IPU BBIIIOJIHEHUN
npodecCHOHATBHBIX (DYHKITHHA.

Ymern:

- IPOBOJUTH KAUECTBEHHbIE PEAKIIUU HA pa3-
JIMYHBIE KJIACCHI COEAMHEHUN;

- BBIOMpPATh METO/IbI BBIACIICHUS, OUUCTKU U
UICHTU(DUKALIMYA COeTUHEHUH;

- HCII0JIb30BAaTh OMOXUMHUYECKHE METO/bI IS
UCCJIEOBaHMs M OLIEHKU XUMHUYECKOTO COCTaBa
OMOJOTUYECKUX KHUIKOCTEH, MOIb30BATHCS CIIe-
aJIbHON OMOJIOTMYECKOM TUTepaTypoii B 00ia-
CTH OMOXHMMHUU U MOJIEKYJISIPHON OMOJIOTUY;

- HHTEPIPETHPOBATH PE3YIbTATHI J1a00paTOp-
HBIX UCCIIEJOBAaHUM.

Baaners:

- IpUeMaMH HCCIe0BATEIbCKOMN U
AQHAJTUTUYECKON PabOTHI MO U3YYEHHIO CTPOCHHUS
Y OpTaHU3aIMi OCHOBHBIX MOJIEKYIISIPHBIX
MEXaHU3MOB PabOTHI JKUBBIX CUCTEM Ha
OMOXMMHYECKOM YPOBHE.

OIIK-3 CriocobeH mpuUMeHsITh
3HaHHME OCHOB ABOJIIOLIMOHHON

TEOpHH, UCIIOJIB30BaTh

COBPCMCHHBIC MPCACTABICHUA

0 CTPYKTYpPHO-
G yHKIIMOHATHHON

OpraHu3aluy TeHETUYECKON
HpOFpaMMBI KHUBBIX 06’beKTOB

1 METOJIbI MOJICKYJISIPHOM
OMOJIOrUH, TCHETUKU U
OMOJIOTUH PA3BUTHS JIS
HCCJICIOBAHUS MEXaHU3MOB
OHTOT€HEe3a M (prtoreHe3a B
npodeccuoHABHOM
JEATEeIbHOCTH

OIIK-3-B-2 HUcnonb3yet
B IIpoecCHOHATBHOM
JeSITeTbHOCTH
COBpPEMEHHBIE
IpeICTaBICHHS O
MPOSIBIICHUU
HACJIEICTBEHHOCTH H
M3MEHYMBOCTHU Ha BCEX
YPOBHSIX OpraHU3aLUH
KHBOTO

3HaTh:

- MEXaHU3MbI OMOJIOTMH, TEHETUKH, MOJIEKYJISAP-
HOI OMOJI0THH, OHTOTEHE3a U (PrToreHe3a KaKk
OCHOBBI 2BOJIIOIIMOHHOM TEOPHUH.

YMerb:

- UCTIOJIb30BaTh COBPEMEHHBIE TPEICTABICHHS O
CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHu3aliu
TeHETUYECKOH MPOrpaMMBbl )KUBBIX 0OBEKTOB H
METO/]Ibl MOJIEKYJISIPHOM OUOJIOTHH, TEHETUKH U
OMOJIOTHUHU Pa3BUTHUS JJIsl UCCIIEJOBAHUS MeXa-
HU3MOB OHTOT€HE3a U (huoreHesa

B CBOEH MpodeccnoHaIbHOM eI TeNbHOCTH;

- IPU aHAIU3€e Pe3yabTaTOB pellieHus mpodec-
CHOHAJIBHBIX 33/1a4 COOTHOCUTH aKTyaJIbHBIE BO-
MIPOCHI COBPEMEHHOM

00IIeCTBEHHOH JKU3HU U MPO(HECCHOHATBHON
JESATEIBHOCTH C MOJIOKEHUSMH U3y4aeMbIX JUC-
ITUTUTHH.

Baagers:

- HAaBBIKAMH TTOUCKA, OLICHUBAHUS U
UCIIOJIb30BaHUSI COBPEMEHHBIX MPECTaBICHUN O
IPOSIBIICHUH HACJIEJCTBEHHOCTH H
M3MEHUYUBOCTH Ha BCEX YPOBHSAX OpPraHU3alluu
KHBOTO




4 CTpyKTYpa 4 coleprKaHue IUCIHUIINHBI
4.1 CTpyKTypa TUCHUILINHBI

OO01mast TpyA0eMKOCTh TUCHHUIUIHHBI COCTaBIAET 3 3aueTHbIe enuHUIIbI (108 akageMuyecKux 4acos).

TpynoeMKocTsb,
Bun pabotet aKaJIEMUYECKHX YaCcOB
4 cemecTp BCETO
OO0masi Tpy10éMKOCTH 108 108
KonrakTHas padora: 35,5 35,5
Jlexmmm (J1) 18 18
JlabopaTtopusie pabotsl (JIP) 16 16
NupuBunyanpHas paboTa 1 ”HHOBAITMOHHBIC (DOPMBI YI€OHBIX 3aHATHN 1 1
[TpomesxyTouHas aTTectanus (3a4eT, YK3aMeH) 0,5 0,5
CamocTrosiTejibHas padora: 72,5 72,5
- gblnoaneHue Kypcogoti pabomul (KP),; +
- Ccamono02omosKa (npopaboma u noemopenue 1eKYUoHHO20 Mamepuanid u
Mamepuana y4eOHUKO8 U Y4eOHbIX NOCoOUll;
- 10020MOBKA K 1aO0PAmMOPHbIM 3aAHAMUIM)
By MTOroBOro KOHTpOJIA (3a4eT, 3K3aMeH, Tu(pepeHIMPOBAHHBII aug. 3a4.
3a4er)

Pazgensl guctuiuinHbl, U3ydaembie B 4 ceMecTpe

KonnuecTtBo yacos
Ne HaumeHnoBanue pa3zaenon AyAHTOpHad BHEay]/I.
paszmena BCETO pabota
1113 | ap pabora
1 BBenecHue, OCHOBHEIC ITOHATHS. XHMUs OCIKOB. 14 2 - 2 10
2 CrpykTypa 1 (yHKIMH HYKJICMHOBBIX KUCIIOT. 12 2 - - 10
OOMeH HYKJIEHMHOBBIX KHCJIOT.
3 DEepMEHTBHI. 16 2 - 4 10
4 Buramunsl. [ opMOHBI. 12 2 - 2 8
5 OOMeH opraHn4ecKuX BEUIECTB U YHEPTHUH. 12 2 - - 10
6 O6men yrieBosmoB. O6meH nunuaoB. O0meH Oer- 20 4 - 8 8
KOB U aMUHOKHCJIOT. OOMEH BOJHBIN U MUHEpAIb-
HbI1. B3anMOCBsA3s 0OMEHOB BEILIECTB.
7 Tpanckpuniusa. CTpykTypa u GyHKIIUU prdOCOM. 12 2 - - 10
8 Tpancnsauus. Perynsuus 6mocunTesa Oenka. 10 2 - - 8
Hroro: 108 18 16 74
Bceero: 108 18 16 74

4.2 ConepxxaHue pa3iesioB M CHUNITHHBI

Paznen Ne 1 BBeneHue, ocHOBHbIE MOHATHS. XHMHs 0eJKOB. [Ipenmer OHMOXUMHH, METOIBI
W3Yy4YEeHUSs, UICTOPHUS PA3BUTHsI, OCHOBHBIC TIOHITHS. YPOBHU OpraHU3allMM )KUBOM Matepuu. buonoruyeckoe
3HaYEHHE, JIEMEHTAPHBINA COCTaB, XUMUYECKOE CTPOSHUE aMUHOKHCIIOT U X CBOMCTBA, IOHATHE O I[BUTTEP-
WOHEe, Kiaccu(uKamys; [BETHbIC pPEaKIMA HAa AMHHOKHCIOTHL. buoiormueckue ocoOCHHOCTH OEIKOB,
METOJIbl MX BbIIEJICHUS, CBOICTBA pacTBOPOB OEJIKOB; MOJIEKYJsIpHas Macca, OEJIKU — KOJIJIOUJbI, OENKU —
TUAPOPWIBHBIE COSMHCHUS, CTPYKTYpa OEITKOB, HX CBOWCTBA, YPOBHH OpraHU3aIMU OCITKOBOW MOJICKYIIHI.
Konnarenosast cTpykTypa OelKoB.

Pazgea Ne 2. Ctpykrypa M ()yHKUMH HYKJIEHMHOBBIX KHCJI0T. O0OMEH HYKJEHMHOBBIX KHCJIOT
Crtpoenue u (HU3NKO — XUMUYECKUE CBOMCTBA HYKIeHMHOBBIX KucioT (1, II, III- ctpyktypsl). Permukarms
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JHK. OcHoBHble 3Tanbl. Poinb HykIeMHOBBIX KUCJIOT. CTpoeHHe HYKJIEOTHI0B. [lyprHOBBIE U MPUMUAUHO-
Bble a30THCThIe ocHoBaHMs. [IpaBuna Yapradda. [Nomunykneorunsl. ['eteporennocts PHK. Ctpykrypa u
¢ynkuun tpancnoptaoit PHK. Oco6ennoctu crpoenus u posns Matpuuynoit PHK. Crpykrypa n dyHkimu
pudocomuoii PHK u pubocom. Ilepsuunas, sropuunas u tperuunas ctpykrypa JJHK. Tpu ypoBHs opranu-
3arnuu xpoMmatuHa. @usuko-xumudeckue cpoiictea JJHK. [Totok nadopmarum B kietke. CTpoeHHe MaTpUy-
HoMi, pubocomHoi u TpancnoptHoii PHK. Crpykrypa AHK. Perukanus IHK u e€ perynsuus. [loBpexne-
Hue u penapaiusa JJHK. Tpanckpunuus — ocoOeHHOCTH Yy Mpo- U 3yKapuoT. CTpyKTypa TpaHCKPHUIITOHOB.
[Tpoueccunr u crmavicuar PHK na nmpumepe MPHK. Pu6Go3umbl. Dkcnpeccust renoB. Tpancnsaumsa. PHK-
cozepxkauue BHUPYChl. MOJEKYJIpHbIE OCHOBBI KaHLEporeHes3a. benkoBas uHkeHepus. BHEKIETOYHBIN
cuHTe3 0enkoB. MoeKyNspHble OCHOBBI 3BOJIIONMHU. MOJNEKYIspHbIE MEXAHU3MbI PETYISIIIUA KJIETOYHOIO
nukia. [Iporpammupyemast kierouHas rudenp (amomnTos).

Paznen Ne 3. @epmentnl. Depmentsl. OOmas xapakTEepUCTHKA, HOMEHKIIATypa, Kiaccu(ukamms,
(epMEHTATUBHBIM KaTalan3; XWMUYECKas MPUPOAA W CBOWCTBA (PEPMEHTOB, MEXaHU3M UX JICHCTBHS,
crnenuUIHOCTh AeUCTBUS (PEepPMEHTOB; MOHATHE 00 aJNIOCTEPUUYECKOM M aKTUBHOM IIeHTpe. Perynsauusa ux
AKTHUBHOCTH.

Pazgen Ne 4. Buramunbsl. Topmonbl. ButamuHbI, THMNO-, THUIEPBUTAMUHO3bI, OOIIas
xapaktepuctuka. Knaccudukanus: Bogopactsopumeie (By, By, Bg, Bi2 P, PP, C u 1p) u xxupopactBopumbie
(A, D, K, F); BramuHOmo100HBIE BEIIECTBA; aBUTAMHUHO3bI. | OpMOHBI; 00IIas XapakTepUCTHKA, CBOMCTBA,
MEXaHH3M JICUCTBUS, BUIABI TOPMOHOB. [ UMo- 1 runepyHKIKs YHAOKPUHHBIX JKEJe3.

Pa3znen Ne 5. OOMeH opraHu4YecKuX BelleCTB M dHeprum. Metaboim3mM — 0OMEH BeIIecTB, OOMEH
SHEPruu. ACCUMUJIISAINS U JUCCUMUIISAIUS. DTarbl 0OMEHa BEIECTB, MPOMEKYTOUHBINH 00MeH, 1uki Kpeodca,
OCBOOOKJIEHHE U HAKOIUIEHWE SHEpPruu B Lenu OuookucieHus. Ponb aneTwnkosHzuMa A B IUKIE
IUKapOOHOBBIX KHCHOT; poib KopepmentoB HAJ[ n DAJl B oOMmeHe BemecTB M 3HEpruu. Teopus
OMOJIOTrMYECKOro OKUCICHHUS, €T0 (PYHKIIMH, YHEPTeTHKA.

Paznea Ne 6. Oomen yrieBogoB. Oomen aunuaoB. O0MeH 0ejlK0B U aMHMHOKHCI0T. OOMeH
BOJAHBIH M MuHepaJbHbIA. [lepeBapuBaHMe UM BcachbIBaHU YIJIEBOJOB, IMPOMEXKYTOYHBIH OOMEH —
aHa’pOOHBI M a’pOOHBIN pacmaja, 3HEepreThyeckas IEHHOCTh paclaja; IMyTH pachajga YriaeBOAOB -
AMOTOMHUYECKHUIN M AUXOTOMUYECKHUI MYyTh; TIIMKOJIU3 U TIIMKOTEHOIIN3, PErynanus ooOMeHa. [ TrokoHeoreHes.
buopons nunumaoB, kimaccuukanus — MPOCTHIC JUMUIBI: JKUPBI, BOCKA, CTEPOUBI; CIIOKHBIC JTUHUIBI.
[lepeBapuBaHue W BcachblBaHHE, META0OMU3M TPUTIUIEPUIOB, HX MPEBPALICHUS, OKHCICHUE >KUPHBIX
KHCJIOT, TJIMOKCAJICBBIN UK, ONOCHHTE3 JKUPHBIX KUCIIOT; pochaTuaHblid crtocod, MOHOTHAPATHBINA CITOCO0
OnocuHTe3a JKMPOB. 3HaueHHE OCNKOB B MHTAHWHU, MEpPEeBapUBaHHE U BcachlBaHWE, OWOCHHTE3 Oelka,
JI€3aMUHUPOBaHUE, J1IeKapOOKCUIMPOBAaHUE, IEpEaMUHUPOBAHUE AMMHOKUCIOT. Perymsauus OenkoBOro
oOmeHa. OO0e3BpeXMBaHHE KOHEUHBIX NPOAYKTOB pacmana. OpHUTHHOBBIM IIMKI MOYEBUHBI, OOMEH
OTJIEIIbHBIX aMUHOKUCIIOT. BOMHBIN 1 MUHEPAIbHBIA 0OMEH, MTOHATHS O TOMEOCTa3e, BOAHBIA  OOMEH M €T0
pEryIsius, pojb BA30NMPECCHHA U aJbJI0CTEPOHA B PETYIISAIMN OOMeHa, MHHEpaIbHBIN 0OMeH. B3auMocBs3b
oOMeHa BEIlleCTB B OPraHU3Me: YIJIEBOJOB U OEJIKOB, YTJIEBOIOB U JKUPOB, OEIKOB U KUpOB. Poib nedeHu B
oOMeHe BelIeCTB.

Paznen Ne 7. Tpanckpunuus. CTpykrypa u pyHkuuu pudocoM. OCHOBHBIC 3TaIbl TPAHCKPHUTIITAN
T — PHK u m — PHK. Undopmadepa, nnpopmacoma kak stanst oopazoBanus M — PHK. Perunkanus PHK —
oBbIX BUpYycoB. depmenThl U Oenku permkanud. OcoOEHHOCTH MEXaHU3Ma PEeIUIMKAlUU Yy MPOKApUuoT U
sykapuoT. McnpaieHue ommOOK mpu perukanuu. Tpu craauu Tpanckpuniuu. OcoOeHHOCTH TPAHCKPHII-
UM y aykapuot. Uuruburopsl TpaHckpuniuu. Tpu ctaauu cuHTe3a OeKa: HHUIHALMS, JIOHTalusl, TEPMHU-
Haimd. Tpancnopt Genka B kieTke. MIHruOuTopsl cuHTe3a Oenka. LleHTpanbHBII HOCTYynaT MOJEKYISPHOM
ouonorun. ['enernueckas ponb JIHK. 'enetnueckuii kog u ero pacmmdpoBka. CBOHCTBa TEHETHYECKOTO
koja. ['enom. Myranuu 1 UX poiib B 3BOJIOLUOHHOM IIpouecce. MyTareHsl U 3JI0Ka4eCTBEHHBIN pocT. Pemna-
panus Mytanuid. Ponbs nymmkanuid, HexXBaTOK, WHBepcuil. CTpoeHue pudOCOM MPOKAPUOT, IYKAPHOT.
Oynkiuonansueie yuacTku A u P. ITomucomsl. CTpykTypa u coctaB pubOCOM 3y- U MTPOKapHoT. Posib HOHOB
Mg2+, Mn**, pPHK u 6enkoB otnensHbix cyGuactur pubocom. poueccnrr pPHK u c6opka cyGuacTui pu-
6ocoM. OyHKIIMOHANIBHBIE LIEHTPHI PUOOCOM U MX CXEMATHUYECKOE PACTIO0KEHHE, aMUHOAIIMAIbHBIC U TIeTI-
TUAWIbHBIE y4acTKu pubocoM. OOpa3oBaHue MENTUIHON CBsA3H Ha pubocomax. Ctaauu MHULKAUWYU U (daK-
TOPBI B HEW y4aCTBYIOILHE.

Pazjaen Ne 8. Tpauncasiuusi. Maunyanus. DnoHranus: dtansl. Poiabs 6enkoBbix dakTopos. [Iporeccs
B A- u P-yuacTtkoBbIX pubocom. TepMuHanus, ¢pakTopsl TepMuHanun. Perymsanus 6uocunresa 6enka. Pery-
TS CUHTE3a 0elKa y BUPYCOB, OaKTepHil, SyKapHoT.



4.3 JIabopaTopHbie padoThI

Ne JIP Ne HanmenoBanme nabopatopHbix paboT Kon-s0
paznena 4acoB
1 1 Xumus 6enkoB. KauecTBeHHbIE peakiuu Ha Oesku. Peakimm 2
ocaxieHus 0enKoB (0OpaTHMbIe U HEOOpAaTHMBIE).
2 3 ®epmenThl. PepMEHTATUBHBIN THIPOJIA3 Kpaxmaia. 2
3 3 Kunetnka pepmerTaTuBHBIX peakuuid. OTKpbITHE (DEPMEHTOB. 2
4 4 ButaMuHbI — BOJIOPACTBOPUMBIE U JKUPOPACTBOPHMBIE. 2
5 6 OOMeH yraeBoIoB. 2
6 6 OO6MeH unua0B buocuHTE3 KUPHBIX KUCIIOT. 2
7 6 O6meH mpocThix 6enkoB. OOMEH CI0KHBIX OEIKOB. 2
8 6 BoHbIi1 1 MUHEpAJIbHBIN OOMEH. 2
Uroro: 16
4.4 KypcoBasi padora (4 cemectp)
1. KonunuectBeHHOE omnpesesienrne NpoayKTOB a30THCTOT0 OOMEHa B HOPME U ITPH MaTOJIOTUH.
2. Caxapubiii nuabetr. Hapymenune oOMeHa O€lKOB, YIJIEBOJOB W JIMIMIOB TPU CaxapHOM

nmuabere. ( KadecTBeHHBIC peakilMy Ha allETOH U alleTOYKCYCHYIO KHCIIOTY. METOIbI OIIpeie/ICHHUS alleToHa B
MoOYe, TJIFOKO3bI B MOYE).

3. Merabonuueckre HapylieHHs IIWKJIa MOYEBUHBI. J[MarHOCTHMKAa HapyIICHUH OPHUTHHOBOTO
ukia. (Onpenenenue NpoMeXyTOUHBIX M KOHEUHBIX IMPOJYKTOB OOMEHA YIJIeBOJIOB)

4. buoreHHble aMuHBI: CUHTE3, HHAKTHBALUA, Ouosiorudeckas poiib. (OnpeneneHne cBOOOAHBIX
YKUPHBIX KUCJIOT B CBIBOPOTKE KPOBH)

5. JKenuHble KHCIOTBI M MX POJb B HNOANCPXKAHMM TOMEOCTa3a XOJIECTEPHHA B OPraHU3ME.
(KauecTBeHHbIE peaKlIMU HA KEITUHBIE KUCIOTHI)

6. KayecTBeHHOE M KOJIMUYECTBEHHOE OIpe/ieieHne OMIMpyorHa 1 €ro posib B OOMEHE BEIEeCTB

7. O0e3BpexrBaHNE TOKCHYECKHX BEIIECTB B OpraHu3Me. XUMHUYECKUH KaHIEPOTeHE3.
(Onpenenenre MOYEBUHBI B MOYE)

8. ['opmonanbHas perynsiius o0OMeHa BEIIECTB B OpraHU3MeE Ha IPUMeEPE AEUCTBUS TUPOKCHHA.

9. OO6uwmii myTe KaTabonu3Ma u ero perymnauus. ( KauectBennas peakius Ha KaTajasy)

10.  buocuHTe3 W KaTaboNM3M IypHHOBBIX W TNHPUMHIMHOBBIX HYKICOTHAOB. Hapymenus
MeTa0o0JIu3Ma U CBsA3aHHbIE C HUMU 0oJie3HU. (I'uapoan3 HyKIeonpoTen10B JPOXKKeEH)

11.  Perymsuust oOMeHa yrieBo/I0B U €ro pojb B MOJAEPKAHUM HOPMAIBHOIO YPOBHS TJIIOKO3bI B
KpoBH. (BnusiHue nHCYyNnMHA Ha coJiepKaHKe TIFOKO3bl B KPOBH)

12.  Bbuonoruueckue meMOpansl. (Ocmoc)

13.  VHruburopsl MaTpUYHBIX OMOCHHTE30B: JIEKAPCTBEHHbIC IpenapaTbl U OaKTepHabHbIE
TOKCHUHBI.

14.  OcoGeHHocTH (hepMEHTATUBHOrO Karanusa. VMHruOupoBaHMe aKTUBHOCTH (DepMEHTOB.
(CnenudpuuHoCcTh PEPMEHTOB)

15.  ®usuko-xMMHUYECKHE CBOICTBa OENKOB M METOJbl UX pazaeneHus. (Xpomarorpaduiyeckui
METOJI pa3ziesieHus 0€IKOB (aMUHOKHUCIIOT))

16.  buocunres 6enka u ero perymsauus. (Onpenenenue o0uiero 6eaka OnypeToBbIM CIIOCOOOM)

17. buonornueckn axTHBHBIE BemecTBa — BuTamMuHbl (KauecTBeHHBIE peakuuu Ha
BOJIOPACTBOPUMBIE BUTAMHHBI)

18. buonornuecku akTuBHbIE BellecTBa — ropMoHbI (KauecTBeHHbIE peakiiuyi Ha TOPMOHBI)

19.  I'mokoneorenes u ero ¢usmnonorunyeckoe 3nauenue. (Ha npumepe nccnenosanuii 10 yenaoBek
npu pusnonsornyeckux Harpyskax. KauecTBeHHbIE peakIMM Ha MOJIOYHYIO KUCIIOTY)

20.  OxwucnurenbHoe (¢docopunrpoBaHue M €ro poiab B JbixaHuu (OKUCIHUTENBHOE
dbochoprnpoBaHre U Pa30OIIUTEITH)

21.  Crpoenue, OuocuHTe3 U OMoOIOrHyYecKas posib KOpTUKocTepousioB (KauecTBeHHbIE peakiuu
Ha agpeHanH ((HOUTUKYITNH))

22.  Perymauusi BoxHO-colieBoro oOmeHa. Posib BazompeccuHa, anbJOCTEpOHA U PEHUH-

AHTHMOTEH3UHHOM crucTeMbl. (Onpeenenne Kaiblys B MOY€E, XJIOPUIOB B MOYE. )



23. CTtpoeHue, MeXaHu3M JEeUCTBUS W CHUHTE3 JCWUCTBUS NapaTrOpPMOHA, KaJbIUTPHUOJIA U
kanpiutoHuHa. (KauectBeHHoe onpeneneHue 17-KeTocTEpOUI0B B MOYE. )

5 YueOHo-MeTOOMYECKOE 00ecnieyeHHe TUCHUIIINHBI
5.1 OcHoBHas quTEpaTypa

1 Muxaiinos, C. C. buoxumus IBUTATENBLHOW NEATENBHOCTH: YYEOHUK: [DIEKTPOHHBIA pe-
cypc]. /C. C. Muxaiinos. — 6-e u3zf., nom. — Mocksa: Criopt, 2016. — 296 c.: un. — ISBN 978-5-906839-41-
1. — Pexum nocryna: https://biblioclub.ru/index.php?page=book&id=454250

2 OCHOBBI  OMOJIOTHYECKOM XUMHUHU: ydeOHOe Tmocobue [DnekTpoHHBIM pecypc]. /
3. B. 'opuakoB, b. M. baramaeB, H. B. ®enora, B. A. Opoben; MHHHCTEPCTBO CEITBCKOTO XO3sIICTBA
Poccuiickoit @enepannu, CTaBpOMOIbCKUN TOCYAApCTBEHHBIN arpapHblii yHHUBEepcHTET. — (CTaBpOIOJb:
CraBpornonbCKkuid rocynapcTBeHHbld arpapubiii yHusepcuter (CtI'AY), 2017. — 208 c.: wi. — Pexum
noctyma: https://biblioclub.ru/index.php?page=book&id=484922.

3 Kypc nexuuit mo 6moxumuu: yuedHoe mocodue [Dnekrponuslit pecype]. / coct. O. H. Kynps,
T. A. Jluaar; MUHUCTEPCTBO CIOpPTa, TypU3Ma U MOJIOIeKHOW noautuku Poccuiickoit @eaepanuu [u ap.]. —
Owmck: Cubupckuii ToCyIapCTBEHHBI YHUBEPCUTET (PU3HUeCcKOr KylIbTypsl U criopTa, 2012, — 188 c.: Tadi.,
cxeM., uil. — Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=274672.

5.2 lononHMTeIbHAS JUTEPATypa

1 Hmutpues, A. JI. buoxumus [Tekcr]: yae0. mocodue / A. JI. Iumutpues, E. JI. AMOpocheBa.
— Mockga: M3natenscko-ToproBas koprnopanus «JlamkoB u Ky, 2012. - 168 c. - bubmuorp.: ¢.165 - ISBN
978-5-394-01790-2.

2 ['puncreitn, b. Harnsgras Ounoxumus [ Texct]: mep. ¢ anri. / b. ['puncreitn, A. ['puncTeiin .
— Mocka: I'D0TAP-ME]], 2000. - 119 c. - (Ox3amen Ha ominuHO) - ISBN 5-9231-0335-5.
3 Konbman, S1. Harmsnnas 6uoxumus [Tekcr]| / 5. Koneman, K.- I'. Pem; mox pen. I1. [1. Pemre-

toBa u T. U. Copkunoii; nep. ¢ Hem. JI.B. Kosznosa. — Mocksa: Mup, 2000. - 469 c.: ni... - bubauorp.: c.
425-426 - ISBN 5-03-003304-1.

4 [Muauyk, JI.I'. buoxumus: yuebHoe mocobue [Dnextponusiit pecypc]. / JLI. [unuyk, E.IL
3unkeBuy, C.b. I'pununa; pea. A.B. {romuna. - KemepoBo: KeMepoBckuil TeXHOIOrMUECKU HHCTUTYT MH-

meBoid npomeinuieHHoctd, 2011. - 364 c¢. - ISBN 978-5-89289-680-1. — Pexum pocrymna:
http://biblioclub.ru/index.php?page=book&id=141519
5 BapsiieBa, E. Teopetnueckue OCHOBBI OMOXMMMHU: ydeOHOE mocoOue [DIeKTpOoHHBIH pe-

cypc]./ E. bapeimeBa, O. bapanosa, T. ['amOypr; MunnctepcTBo oOpa3zoBanus u Hayku Poccuiickoit dene-
paru, ['ocymapcTBeHHOEe 00pa30BaTENbHOE YUPEKICHHE BBHICIIETO0 MPOGECCHOHATHLHOIO O00pa30BaHUS
«OpeHOyprckuii rocyqapcTBeHHbIN yHUBepeuTeT». - Opendypr: OI'Y, 2011. - 360 c.; To xxe — Pexum no-
cryma: http://biblioclub.ru/index.php?page=book&id=259198

6 Kuoppe, JI. I'. buonoruveckas xumus [Tekcer]: yueonuk / 1. I'. Kaoppe, C. /1. Mbi3una.- 3-¢
u31l., ucrpas.. — Mocka: Beicimas mikona, 2002. - 479 c.: ui.. - bubmuorp.: c. 466-467 - ISBN 5-06-003720-
7.

5.3 Ilepuoanyeckne U3IaHUA

XuMUs U KU3HB: )KypHall. - MockBa,: M31aTeabCTBO HayYHO-MOMYJISIPHON JIUTEpaTypbl "XuUMUS U
JKU3Hb


https://biblioclub.ru/index.php?page=book&id=454250
https://biblioclub.ru/index.php?page=book&id=484922
https://biblioclub.ru/index.php?page=book&id=274672
http://biblioclub.ru/index.php?page=book&id=141519
http://biblioclub.ru/index.php?page=book&id=259198

5.4 UnTepHeT-pecypchbl

1. UKT-Iloptan: bubimoreka. — Pexxum goctyna: http://www.ict.edu.ru/

2. ®denepasnbHOE YMO «buonornueckue HayKu». — Pexum
noctyma: https:/bioumo.ru/links/?SECTION_ID=366

3. Lentp »skonormdeckord uHbopManuu u KyiabTypbl/ PyOpuka «Okomorusi». — Pexum
noctyna: http://herzenlib.ru

4. HannonanbHblii UH(POPMALIMOHHBIH ropTal. — Pexxum
JmocTyma: http://eco.rian.ru, http://www.priroda.ru

5. Oxonorus. — Pexxum noctyna: http://www.en.edu.ru/catalogue/3

6. DKOIOTrMUeCKUN SHIUKIONETNYSCKUIN CJIOBapb. — Pexum
nocrymna: http://www.cnshb.ru/akdil/0039/default.shtm

7. Caiit Uactutyra Ononmorun BHyTpeHHHX Boj uMm. W.JI. Ilamanmna Poccuiickoit akagemuun
Hayk. — Pexxum noctymna: https://www.ibiw.ru/

8. Caiit ®enepanpHOil Cyx)0bl TO HaA30py B cdepe NPUPOAONOIL30BaHMI. — Pexum
noctyna: http://rpn.gov.ru/

0. Cneuuanu3upoBaHHas 0a3a [aHHBIX «ODKOJIOTHA: Hayka M TEXHOJorum». — Pexum
noctyma: http://ecology.gpntb.ru/ecologydb/

10. baza  mamHBRIX MmO  craTucTHKe  Okpykarmei  cpeasl  (OOH). —  Pexum

noctyna: http://data.un.org/Explorer.aspx?d=ENV

5.5 IIporpammHoe oOecnedyeHue, npogeccHoHaJAbHbIe 0a3bl JAHHBIX M HMHGOPMAIMOHHBIE
CIIPAaBOYHbIE CHCTEMBbI

1. Onepaunonnas cucrema Linux RED OS MUROM 7.3.1

2. Oducuele npunoxenus LibreOffice

3. Beo6-nipunoskenue «YHuBepcaiabHas cucrema tectupoBanusi BI' TN

4. SAnnexc-Opaysep

5. b/l «Koncynperant [Tmoc» — Pesxkxum noctyna: http://www.consultant.ru/

6. HaunonanbHas uccienopartenbckas KOMIbIOTEpHas ceTb Poccuu. — Pexxum
noctyma https://niks.su/

1. Pecypcel HanroHansHOro OTKpBITOrO yHUBEpCUTETa. — Pexxum
nocTyma: https://www.intuit.ru/search

8. DenepanbHbIi 00pa3zoBaTenbHbINA OpTai. — Pexxum pocrtymna — http://www.edu.ru

9. Bonwmras poccuiickas samukoneaus. — Pexxum qoctyna: https://bigenc.ru/.

6 MaTepuajibHO-TEXHHYECKOE o0ecredeHne TUC UM IIMHbI

VYueOHble ayAUTOPUH AJIs IPOBEACHUS 3aHATUH JIEKLIMOHHOIO TUIIA, TPYIIIOBBIX U MHIMBHyaJIbHbBIX
KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M IPOMEXKYTOUYHOM aTTECTalluM, A KypCOBOIO INPOEKTUPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX PabOT), MOMEIIEHUE ISl CAMOCTOSTEIIbHON paOOTHI.

VYueOHble ayAMTOPUH YKOMIUIEKTOBAHbI CIELUATU3UPOBAHHONW MeEOEeNblo, ayJAUTOPHOW IOCKOH U
TEXHUYECKMMHU CpEeACTBaMHU OOyueHMsl (CTALMOHAPHBIN MM NMEPEHOCHOM MPOEKIHOHHBINA 3KpaH, HOYTOYK
NEPEHOCHOM, MYJIFTUMEIUA -IIPOEKTOP), CAYKALIMMHU JJIs MIPEJICTaBIeHUs yueOHOM HHPOpManu OOJIbIION
ayJIUTOpUH.

Jns mpoBefeHHs JTaOOpaTOPHBIX pabOT MCIONB3YIOTCS CHENHMAIM3UpPOBAHHBIE J1aOOPAaTOPHUH.
Crenuanu3upoBaHHble  JaOOpPAaTOPUMM  OCHALIEHbl ~ HEOOXOAMMBIMM  XMMUYECKMMHU  pPEaKTHBaMH,
nabopaTopHOi Tocynoi U J1abopaTOpHEIM 00OPYIOBAaHUEM: MUKPOCKOIIBI, JIA0OpATOPHBIE UHCTPYMEHTHI U
MaTepHalibl; KOMIUIEKThI IOCTOSTHHBIX MPENaparoB; KojuleKuuu. IlepeueHb 000pya0BaHUs, UCIOIB3yEMOTrO
IpY TPOBEICHUH Ja00paTOPHBIX PadOT, ONpEeeTCS TEMATUKOMN 3aHTHS.

B nabGoparopusx mpeaycMOTpeHa anTeuka Uil OKa3aHus IIepBOM  IOMOIIM, CpPEICTBa
MOKapOTYILIEHUS.


http://www.ict.edu.ru/
https://bioumo.ru/links/?SECTION_ID=366
http://herzenlib.ru/
http://eco.rian.ru/
http://www.priroda.ru/
http://www.en.edu.ru/catalogue/3
http://www.cnshb.ru/akdil/0039/default.shtm
https://www.ibiw.ru/
http://rpn.gov.ru/
http://ecology.gpntb.ru/ecologydb/
http://data.un.org/Explorer.aspx?d=ENV
http://www.consultant.ru/
https://niks.su/
https://www.intuit.ru/search
http://www.edu.ru/
https://bigenc.ru/

VYueOHass ayauTopusi AN MPOBEIEHUS TEKYHIEro KOHTPOJS W MPOMEXKYTOYHOM aTTecTallu
(KOMIIBIOTEPHBIN KJIacC) OCHAIEHA CHEIUATU3UPOBAHHON MeOeINbI0, ayAUTOPHON JTOCKOW, TEXHHYECKUMU
cpernctBaMu 0OydeHHUs (CTAIMOHAPHBIA MPOCKIIMOHHBINA SKpaH, MyJIbTUMEANA — MPOEKTOP, KOMIBIOTEPHAS
TEeXHHKa, MMOAKIIOUeHHas K ceTu «MHTepHeT» u obecrieyeHreM J0CTyIa B 3JIEKTPOHHYI0 HHPOPMAIIMOHHO-
oOpasoBarenbhyto cpeny OI'Y u ¢punuana).

VYyeOHasi aynuTopusi Uil KypCOBOT'O MPOEKTUPOBAaHUS (BBINOJHEHUS KYpPCOBBIX paboT) OCHalleHa
CHEIUAIM3UPOBAHHOW MeOeNbl0, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBHIO MOJKIIOYEHUS K CETH
«HTepHEeT» M 00€CTICUCHHEM JIOCTYIAa B JJIEKTPOHHYIO MH(OpMannoHHO-00pa3oBarenbHyio cpeay OI'Y u
¢dmimana.

[Tomemenne Isi CcamMOCTOSATENBbHONM PAabOTHI  OCHAIEHO CHCIUATM3UPOBAHHOW  MeOenblo,
KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOKHOCTHIO TIOJIKITFOUeHUS K cetn «HTepHeT» 1 obecredeHneM JT0CTymna B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3zoBatenbHyto cpeny OI'Y u ¢punmana.
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