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1. IInanupyemble pe3yabTaTbl 00y4eHHs MO AUCHUILIHHE,
COOTHECEHHbIE ¢ IJIAHUPyeMbIMHU pe3yJibTatamu ocBoeHunsi OIIOII
1.1. Heab 1 32124 JUCHUILIHHBI
Crnermmamuct 36.05.01 Berepunapusi 10KeH OBITH MOATOTOBIICH K BpaueOHOM, 3KCIIEPTHO-
KOHTPOJIBHOU JEATEIbHOCTH.

Heab AMCHUIUIMHBI: (HOPMUPOBAHHE TECOPETUYECKUX 3HAHMNA M MPAKTUYECKUX YMEHUH,
HEOOXOAUMBIX JUId M3y4YeHUs JUCUUIUIMH NpOo(QEeCcCHOHAIBHOIO LHKIA, (OpMHUpPOBaHUE
IIPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX Ul OCYILIECTBJIECHHUS IPOBEACHUSI KAauye€CTBEHHOIO H
KOJIMYECTBEHHOIO0 aHajlu3a OOBEKTOB JKMBOH INPHUPOJIBI, IOJYYUTh METOJOJOTHMYECKUEe U
TEOPETUYECKHE 3HAHHWS TI0 OHOJOTHMYECKOW XWUMHH B COOTBETCTBUU C (OPMHUPYEMBIMH
KOMIIETEHIUSIMH.

3agauu AMCHMIJINHBIL:

- U3yYeHHE XUMUYECKOTO COCTaBa KUBBIX OPIraHU3MOB M OUOJIOTMYECKUX KUIKOCTEH, METOJIOB
XUMHYECKOTO aHaIH3a, (PU3UKO-XUMUIECKIX CBOWCTB OMOMOJICKYJ U MEXaHU3MOB HX XUMHYECKHX
MIPEeBpALICHHH, JIKAITNX B OCHOBE CYIIECTBOBAaHUS OpraHU3Ma.

- popMUpOBaHUE IPEICTABICHUN 0 XUMUYECKOM COCTABE KJIIETOK OpPraHu3Ma U OMOJOTHIECKHIX
KUJKOCTEH; SHEPreTHKE W KHMHETHKE XHMHUYECKHX IPOIIECCOB B OpraHM3Me; OOMEHE BEIIECTB U
SHEPIuH;

- YMEHHs HCIIOJIb30BaTh MOJyuYeHHBbIE 3HaHHUA 00 OOMEHe BEIIeCTB Ui OICHKH COCTOSHHUSA
’KHUBOTHOTO.

- TPaKTUYECKHX HABBIKOB B IOJATOTOBKE, OPTaHM3alli{, BBIMOJHEHUU XHMHUYECKOTO
1abopaTOpHOTO  IKCIIEPHMEHTA, BKIIOYas  HWCIOJb30BAHWE COBPEMEHHBIX MPUOOPOB U
o0opynoBaHusi, B TOM 4HCIE MPUBUTh NPAKTHUECKUE HABBIKM, 3HAYUMBbIe s Oyayiien
podeccCHOHATLHOM IeATEIIBHOCTH;

1.2. KoMneTreHIIMY 1 MHAUKATOPBI UX JOCTHKEHHU I

VYK — 1. CriocobeH ocyecTBIsATh KPUTHUECKUH aHaIN3 MPOOJIEMHBIX CUTyalluid Ha OCHOBE
CUCTEMHOTI'0 TI0JIX0/1a, BEIPA0AThIBATh CTPATErHIO AEUCTBUN

KOZ[ 1 HAMMCHOBAHUEC

MHAUKATOPa TOCTHKEHUS ®opmupyemblie 3YH

KOMITETEHIINN
Ua-1. VK-1 3HAHUS OOyuarommiicss JOJDKEH 3HaTh TPUHLIMIBI HCTIONB30BaHUS 3HAHUH 110
Ocy1miecTBIsIeT MOUCK, OMOJIOrMYeCKON XMMHUH MPH MOUCKE, aHAIN3E U CUHTEe3¢ HHPOPMAIMHU B XOJIe
KPUTHYIECKUN aHATHN3 U pewenust npodeccronanbhbixX 3a1a4 (61.0.09, YK-1- 3.1)
CHHTE3 HHPOPMALIUH, YMEHUS OOyyaromuiicst JOoJKeH YMETh HCIOJb30BaTh 3HAHHUS MO OHMOJIOTHYECKON

MIPUMEHSET CHCTEMHBIHT
MOAXOJ AJIsl PELEHUS
IIOCTaBJIEHHBIX 3a1a4.

XMUMHUHM TpU TOWCKE, aHajIM3e W CUHTe3¢ HH(POPMAIMU B XOJE PEIICHUS
npodeccroranpHbix 33134 (51.0.09, YK-1- V.1)

HaBbIKHU

OOyuarommiicss JOJDKEH BIAJCTh HABBIKAMH HCIOJB30BaHUS 3HAHUHA IO
OHMOJIOTUYECKOW XMMHUU TPH MOKCKE, aHAIM3E M CHHTe3e MHPOPMAIIUK B X0
pemrenus npogeccronanbHbIx 3a1a4 (51.0.09, YK-1- H.1)

OIIK-4. CniocobeH uCIonb30BaTh B MpOo(ECCHOHATBHON ACSITEIPHOCTA METOBI PEIICHUS
3a/la4 C UCHOJB30BaHHEM COBPEMEHHOTO O0OpYAOBaHUS MPU pa3paboTKe HOBBIX TEXHOJOTHH U

HCIIOJIB30BaTh

COBPEMEHHYIO

npoeccHOHAIbHYI0 ~ METOAOJOTHI0  JJs  TMPOBEACHUSA

OKCIICPUMCHTAJIbHBIX HCCIeIOBaHUM U HHTCPIPCTAlIMU UX PC3YJIIbTATOB.

Kona n nammeHoBanue

WHNKATOPA TOCTHXKECHUS ®dopmupyembie 3YH

KOMIETEHITHH
-1 OIIK-4 3HAHUS OOyyarommuiicst JOHKEeH 3HATh TMPHUHIIAIIBI UCTIONB30BAaHUS B OMOJIOTHYECKOMH
Hcnone3yer XAMHH  COBPEMEHHBIX TEXHOJOTHMH W  METOJOB  HCCICAOBAaHHUI B
COBpPEMEHHBIC Mpo(ECCHOHATNBHON  NEATENBHOCTH,  MHTEPIPETHPOBATH  IMOJIyUCHHBIC
TEXHOJIOTMM W METObI pesynbratel (51.0.09, OIIK-4-3.1)




HCCIIeA0BaHUI B yMEHUs OOyyaromuiicst JIOJDKEH YMETh NPUMEHHTh B OHOJIOTMYECKOW XHUMHUH

npodeccrnoHaIbHOI COBPEMCHHBIC TEXHOJIOTHM M METOJBI HCCIEAOBAHUS B MPO(ECCHOHATBHOM

JIeSTENBbHOCTH, JesITeIbHOCTH, HHTEPIIPETUPOBATH MmoiTydeHHble pe3yibTaTsl. (51.0.09, OIIK-

HHTEPIPETHPYET 4-Y.1)

MOJTyYCHHBIE PE3YyIbTaThI HaBBIKA OOy9arommiicst TOJDKEH BIAJETh HAaBBIKAMH NPUMEHEHHS B OMOIOTHYECKOM
XMMHH ~ COBPEMEHHBIX TEXHOJOTMHI M  METOJOB  HCCICIOBAHUA
Mpo(EeCCHOHANBPHON  AEATENBHOCTH,  HMHTCPIPETUPOBATH  ITOJIydICHHBIC

pesyabratsl (b1.0.09, OTIK-4-H.1)

2. Mecto mucuuiuiaabl B cTpykrype OITOII

JucruninHa «bHoNoruveckas XHMHsS» OTHOCHUTCS K 00S3arelIbHOW YacTH OCHOBHOM
npodeccruoHaNbHON 00pa30BaTEIBHON MPOTPaAMMBbI CIICITHAIATETA.

3. O0bém AuCcHMIVINHBI U BUJbI Y4eOHOH padoThl

O6bem mucturuHbl cocrabisger 8 3aderHbix eauHull (3ET), 288 akagemuyeckux yaca
(manee yacoB). JlucruruinHa uzydaercs Ha 2 Kypcee B 3 ceMecTpe u 4 cemecTpe.

3.1. Pacnpenenenne odbeMa IMCUMIIMHBI 10 BHAaM y4eOHOMH padoThI

. KomnyecTBo
Bupn y4ueOHoit paboTh 4ACOB

KontakTHas padoTa (Bcero) 106

B mom uucne:

Jexyuu (J1) 42
Jlabopamopmnuvie 3anamus (J13) 56
Koumponv camocmosmenvnou pabomul 8
CamocTosiTebHasi padora odyuaromuxcs (CP) 155
Kontpoas 27
Hroro 288

4. Copep:kanue JUCHUNIMHBI

Pa3nen 1. Ctatuyeckasi 0Moxumusi.

JInnuael.

Knaccudukanusa nmunuaos. buonornueckas pons nunuaoB. HeoMmbuisemble M OMBLIsSiEMBbIE
munuasl. [lpocteie u cioxksble nunuael. Kupel (Tpuamuiriunepunsl). CocTaB M CTpOCHHE.
@uznueckue CBOMCTBA XHUPOB. Kuakue u TBEpHABIE XKUPBL. AHAIUTHYECKAS XapaKTEPHCTHKA
KHUPOB: KMUCIOTHOE YHCIIO, YUCIIO OMBUIEHHSI, HOJHOE YMCII0. XMMHYECKHE CBOMCTBA XKUPOB Mblia,
nereprentbl. Bocku. Ctepoussl. O01mas xapakTepucTHKa CTPOCHHE U OMOJIOTUYECKas POJIb
Crnoxuble munuasl. CTpoeHue, cBoicTBa, OMOIOrMUECKOe 3HaYEeHHUE.

YraeBoasl.

Pacnpoctpanenue B mpupoge. Ilonsitue o ¢orocunteze. buonorumueckas poib.
Knaccudukanms.

MoHocaxapuabl. AJbJIONEH-TO3bI (pubo3a, [e30KCHpU003a, KCUII03a), aAJIbJOTeKCO3bI
(Tmroxo03a, MaHHO3a, TAJIaKTO3a), KETOreKco3bl ((ppykTo3a), ceqorentynosza. Onrtudeckas HU30Mepus.
Tayromerpus. OTKpBITEIE u LUKINYECKHE (hOopMBL. I'mukonupaHo3sl,
rmkodypanosbl.llonyaneranpHblii  (TJIMKO3UIHBIN)  TUAPOKCWI.  Myrtaporamus. AHOMEpHI.
Homenknarypa u crnoco0sl uzobpaxkenust (popmynst @umepa, Xeyopca). Pacnpocrpanenue B
NPUPOJE, CUHTETHYECKHE CMOCOObl moiydeHus. @Pu3nyeckue U XUMHUYECKHE CBOMCTBA.
XapakTepHble OCOOCHHOCTH TOJyaleTalbHOTO (TJIMKO3UAHOTO) TUAPOKCHIA. [ JHUKO3UABI.
CBoiicTBa KapOOHWJIBHOW TPYIIBI. AJBJOHOBBIC, CaXapHbIE, YPOHOBBIC KHCIOTHL. DTUMEPHU3AIIHSL.




CaoiicTBa ciupTOBBIX TUAPOKCHIOB.DochopHbIe H3pupsl MOHOCAXapu-10B.bpokenue.

Hucaxapunbl. Knaccugpukanus. HeBoccTanapnuBamue aucaxapuipl: caxapos3a. CTpoeHue,
CBOMCTBa, 3HaueHHe. BoccraHaBiuBawoIuMe AMCAaxXapulbl: MajbTO3a, JAKTO3a, LeIo0no3a.
Crpoenue, cBOMCTBa, OMOJIOTHYECKOE 3HAUCHHE.
[Momucaxapuapl. Kpaxman, riaukoren. Ctpoenue, Gpusnueckiue 1 XuMUYECKue cBoiicTBa. [ 'uapomnms
kpaxMmana. J[lexctpunsl. Pacmpoctpanenune B mpupone, 3HadeHue. llemtronosa (kieTdaTka).
Pacnipoctpanenue B npupoae, CTpoeHue, (HU3UUYECKHE U XHUMHUYECKUE CBOWCTBA, 3HAUCHHE.
ITponsBonnble KierdaTku. O¢upbl. ['erepomosncaxapuipl: XOHAPOUTHHCYIb(GAT, TENapuH,
ruagypoHoBas kucioTta. OcobeHHOCTH cTpoeHus. buonornyeckoe 3HaUCHHE.

AMHHOKHCJIOTHI.

benku. Knaccudukanus. M3zomepus. Ontuueckas wu3omepus. Homenknarypa.
Pacnipoctpanenue B npupoze. buonorndeckas poiab aMMHOKHMCIOT M MX IIPUMEHEHHE B CEIBCKOM
XO3SMCTBE ¥ MeAULIMHE. METOABI MOTY4YEHUs: U3 TATOr€HOKUCIIOT, THIPOIU30M OCIIKOBBIX BEILECTB
(KMCIOTHBIM, (epMeHTaTuBHBIM). Pu3nyeckue CBONCTBA. XUMHUYECKUe cBoiicTBa. AmdoTepHas
MPUPOJIa AMUHOKHCIIOT, U303JIEKTpUYecKast Touka. Peakumn kapOOKCHIBHON TPYIITBI aMUHOKHUCIIOT.
OOpaszoBanue coiseil, CiloXHBIX 3¢pupoB. Peakuuum amuHOrpymnmbsl amMMHOKUCIOT. OOpa3oBaHue
cojeil ¢ kucinotamu. B3aummopeilcTBue ¢ a30TUCTON KUCIOTOM, (opmanbiaerunom (GpopMosbHOE
TUTPOBAHME), HUHTMJPUIOM U NPUMEHEHHE 3TUX PEeaKUUil A KOJIMYECTBEHHOI'O OINpe/eleHus
aMUHOKHCIIOT. OTHOLLIEHHUE O-, -, Y-aMUHOKHUCIIOT K HarpeBaHuto. llenTupl, AUKETONUIIEPA3UHBI.
[Momunentuasl. benku. Pacnpoctpanenue B npupone. Kinaccudukanms. AMUHOKUCIOTHBIM cocTaB
oenkoB. CTpykTypHas opraHu3samus 6enkoB. CBOHCTBa OEIKOB, MX 3HAUCHHE

Pa3nes 2. BuoperyasaTopsl

BuTtamMuHBI: onpejeieHne BHUTAMWUHOB, KiacCH(UKanus M HOMEHKIATypa, MOHSATHE 00

aBUTAMHHO3aX, TUIIOBUTAMHHO3aX, TUIEPBUTAMUHO3X, AaHTUBUTAMUHAX, MPOBUTAMHUHAX.
XKupopacTBoprmble BUTAMUHBI: BUTAMUHBI Ipynnbl A (petuHoiisl), D (kansuudeposnsl), rpynmnsl E
(tokodeponsl), rpynnsl K, kosH3um Q (yOuxuHoH). CTpoeHHe, CBOWCTBa, HWCTOYHHKH,
OMOJI0rHYecKast poJib, OHATUE O THIIO- U TUIIEPBUTAMUHO3E.
BogopactBopumbie BuTamMuHbl: BuTamMuH Bl (tuamun), B2 (pubodnasun), B3 (manTtoreHoBas
kucnora), BS  (HMKOTMHOBas KHCIIOTa M HHUKOTHHaMu[), B6 (MUpUIOKCHMH, HUPUIOKCAIIb,
nupunokcamut), B12 (umanko6anamun), H (6uotun), Be (ponuesas kucnora), C (ackopOuHOBas
kucinota), P (6uodnaBonouasr). CtpoeHue, pupoIHble HICTOYHUKH, OMOJIOTHYECKasl poiib, y4acTHe
B 00pa30BaHUM KO(EPMEHTOB, IIOHATHE O TMIIOBUTAMUHO3E.

@epMeHTHI: MOHATHE, XMMHUUYECKas MPUPO/Ia, OHATHE O MpodepMeHTax U u3odepMeHTax,

COBpeMEHHasi HOMEHKJIaTypa U Kiaccuukaims, KHHeTUKa (PepMEHTATHBHBIX PEAKIUi, MEXaHU3M
NEWCTBUSA, OCHOBHBIE CBOMCTBA. [[pMHIMIIBI BBIIEIECHUSI 1 OUUCTKH.
['opMoOHBI: onpeieneHne, CBONCTBA, MEXaHU3M JICHCTBUS, KIaccuPUKaIus. [ OpMOHBI ITUTOBUIHOM,
MO/KETYA0YHOM,  MapallUTOBHJHBIX M TOJIOBBIX JK€Je3, HaJIINOYe4YHHUKOB, THUIIOTajlaMyca,
runodusza: CTPyKTypa, CBOWCTBa, Omojormueckoe neicrBue. I'mmep - M TUNOQYHKIMH >Keles.
Hcnonb30BaHre TOPMOHOB M UX CHHTETUYECKUX aHAJIIOTOB B )KMBOTHOBOJICTBE.

T'opMoHBbI: ompenenenue, TropMOHbI Kak 3¢¢ekToppl oOMeHa BemecTB. MexaHU3M
neiictBusi. MecTto GMOCHHTE3a TOPMOHOB — SHAOKPUHHBIE XKele3bl. [ unep — runoQpyHKINN Kees.
['opMOHBI LIMTOBUIHON >KeNe3bl, CTPYKTYpa, CBOMCTBa, Ouojoruueckoe neicraue. ['OpMOHBI
MOJIKETYA0YHON JKeJe3bl — WHCYJUH, TJIIOKaroH; CTPYKTypa, CBOWCTBA, OMOJIOTHYECKas pOJib.
["opMOHBI MO3TOBOTO CJI0S U KOPBI HA/IMIOYEUHUKOB; UX CTPYKTYpa, CBOICTBA, OMOIOTHYECKast POJIb.
I'opmonsl rumortanamyca. 'opMOHBI TiepenHe W 3amHel moim Tunodusa; CTPyKTypa, CBOWCTBA,
Ouosiornueckas posib. ['opMOHBI MOJIOBBIX Jkene3. X cTpykTypa, CBOWCTBA, OMOJIOrMYECKasi pOib.
[Ipocrarnanaunsl. Mcronb3oBaHHe TOPMOHOB M HMX CHHTETUYECKHMX aHAJIOTOB B MHIIEBOMN
MPOMBIIIIJICHHOCTH.

Pa3nea 3. IlunamMmuueckas OMoXxumMusi

O0masi xapakTepucTMKa OOMeHa BelleCTB M JHEPrHM: OCHOBHBIE JTambl OOMEHa
BemiectB.  Ilytm  oOpazoBanust  »Hepruu:  OMOJOTHYECKOE  OKHCIEHHE,  CcyOcTpaTHOe
dbochoprmpoBaHue.



OOMeH yri1eBo/10B: OMOJIOTHYECKAs! POJIb YTIIEBOJOB, ITAlbl OOMEHA U UX XapaKTEPUCTHKA,
HeWporymopaiibHasi peryJisiius, IOHATHE O TUIIOMIMKEMUHU U TUTIEPIIIMKEMUH.

O0MeH gunuaoB (KHPOB, XoJiecTepuHa, (ochoIUNMUA0B): OHOIOTHUECKOE 3HAUYCHUE
JIUTIAIOB, 3TAIbl 0OMEHA U UX XapaKTePUCTHUKA, PETyJIsIIUs.

O0MeH 0eJKOB (MPOCTBIX M CJI0KHBIX): OMOJIOTHYECKash POJb OETKOB, MOJHOIEHHBIC U
HETIOTHOLICHHBIC O€NKH, MPUHIUIBI HOPMUPOBAHUS OEIKOBOTO W aMHHOKHCIIOTHOTO ITHUTAaHUS
KUBOTHBIX, ATAIbl OOMEHA ¥ UX XapaKTEPUCTUKA, ITyTH UCIIOJIb30BAHUS CBOOOHBIX AMHHOKHCIIOT B
TKaHSX, PUHIIUAIIBI PETYJISIINA OOMEHa.

MuHepanbHbIii 1 BOAHBIH 00MeH: OHOJOTUYECKasl pOJib BOJABl U MUHEPAIbHBIX BEIIECTB,
aTanbl OOMEHA, IMYTH PETyJSAlHH. 3HAaY€HWE MaKpO- W MHKPODJIEMEHTOB B JKHBOTHOBOJCTBE.
B3aumocBsi3p 00MeHa pa3InyHBIX BEIIECTB.

Pasznea 4. Kinuanyeckass 0MoXxumMus

IpuHIUNBI KIMHUYECKOH J1a00paATOPHON JHATHOCTUKH

OCHOBBI KIMHHKO-OMOXMMHUYECKOH aHAJIUTHKH: 00BEKTHI M METOBI MCCIIENOBAHMS; OLIEHKA
W UHTEprpeTanusi pe3yiabTaroB; equHulbl CU; HOpMBI (pedepeHTHBIC BE JIMYUHBI); KOHTPOIb
KadecTBa MCCIICIOBaHUM.

Kimmanyeckoe 3HayeHHe OMOXMMHMYECKHUX NOKa3aTe/ieil B OpraHusMe ;KUBOTHBIX

benkoBeIif cOCTaB KPOBH, OMOJIOTHYECKOE 3HAYCHHE OCNIKOB. Poib 6ekoB B 1abopaTopHOH
IMarHocTuke 3aboneBanuii. JlucnporenHeMun.

[TpuHIMITBI KIWHUYECKOH ASH3UMOJMArHOCTUKH. KoMmapTmeHTanu3anus (GepMeHTOB.
Jlnarnoctuyeckas 3Ha4UMOCTh (DEPMEHTOB MIPH MATOJIOTUH.

be3a3oructbie opraHMyecKkre KOMIIOHEHTBI KpoBHU. [U110K03a, MpUHLMIIBI MeTabonu3sma u
peryJiupoBaHusi KOHILIEHTpauuu B KpoBu. [latoOmoxumus  yrimeBoaHoro oOmena. Knmnuko -
JMarHOCTHUYECKOE 3HAUEHHE NTOKa3aTeNel, XapaKTepU3yIOIUX YIII€BOAHbBINA OOMEH.

buonoruueckas ponb U 0COOEHHOCTH MeTa0O0IM3Ma JIUMUI0B B opranuzme. [latoonoxumus
munuaHoro oOmeHa. KiMHHMKO-OMOXMMHYECKas NUAarHOCTUKAa HapyILIEHWH JHUIHIHOTO OOMEHa.
KeroHnoBbl€ TeNa 1 KETO3.

A3oTcozepikalie opraHMyecKkrue BellecTBa KpoBU. KIMHHKO-IMAarHOCTHYECKOE 3HAYEHUE
MOYEBHUHBI U KPEATUHUHA MPU MaTOJIOTHH.

OcoOenHocTy MeTabonM3Ma ¥ MaToOMOXUMHUsI OOMEHa MUHEPAJIbHBIX BELIECTB B OPTaHU3ME.
Knunuko-OnoxuMuyeckass  JUArHOCTHUKA  HapylleHHW  oOMeHa  MHHEpAIbHBIX  BEIIECTB.
JlaboparopHas TMarHOCTHKa HapyIIEHWH KHCIOTHO-OCHOBHOTO paBHOBecusl B opraHuszMe. BoaHo-
ANEKTPOJIUTHBIN OaaHC U ero HapyIIECHUS.

JlabopaTopHble aJropuTMbI.

Anroput™m OLICHKHU MeTabOINYECKUX byHKIIMI ~ TeYeHwH: JTUCIIPOTEUHEMMUS,
SH3UMOMArHoCTUKA. [TeueHouHbIi npoduiib OMOXMMUYECKUX MTOKa3aTelneld KpOBH.

Anroput™m OICHKH (YHKIMI MOYEK: AUCIPOTEHHEMUSs, DH3UMOJUATHOCTHKA. [lodeuHsbIii
npo¢uiIh OMOXMMUIECKUX TTOKa3aTeNel KPOBU U MOYH.

ANTOpPUTMBI OlLIeHKU (DYHKITMH JKeTyaKa, KUIICYHUKA U TIOJKENTyI0YHOM JKeJe3bl.



