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1. HOACHUTEJIBHASA 3AIINCKA

[Ipumepnass ydeOHass mporpaMma MO Y4Ye€OHOM JUCHUIUIMHE «XUMUSD»
pa3zpaboTaHa JiJIsl CTYJIEHTOB YUPEXKICHHUM BBICILIETO 00pa30BaHUSI B COOTBETCTBUU C
TpeOOBaHUSIMU O00pa30BATENbHBIX CTAHJAPTOB OOIIETr0 BBHICIIETO OOpa30BaHUA U
MPUMEPHBIX YYEOHBIX IJIaHOB 10 crnenuaibHocTaM 6-05-0811-01 «IIpowusBoacTBo
MPOAYKIIUU KUBOTHOTO TpoucxoxaeHus» u 6-05-0831-01 «Boansie 6uopecypcsl u
aKBaKyJIbTYypay.

XuMmus — Hayka, OOBSCHSIONAS XUMUYECKUE SIBJICHUS M YCTaHABJIMUBAIOIIAS UX
3aKOHOMEPHOCTH Ha OCHOBAaHUU OOIIMX NPUHLHUIIOB pPAa3BUTUS MPUPOABI U
€CTECTBO3HAHUA. VI3yueHHe XUMHUYECKOTO COCTaBa HEOPTaHWYECKUX BEUIECTB U
KUBBIX OPTaHU3MOB, a TAK)KE€ 3aKOHOMEPHOCTEH XMMUYECKUX PEaKIUi, JeKaIlIuX B
OCHOBE OMOXMMHUYECKHUX MPEBPAIICHH, JaeT BO3MOXKHOCTh YIPABIATH MPOILIECCAMHU
KU3HEICIATEIIbHOCTU C 1I€JIbI0 TOBBIIIEHUS MPOAYKTUBHOCTH >KMBOTHOBOJCTBA,
NTHUIEBOJICTBA U PIOOBOJICTBA.

B cnoxxHOM KOMIUIEKCE (DU3MKO-XMMHUYECKHX IPOLIECCOB, MPOTEKAIOUINX B
OpraHW3ME€ U COCTaBISIOIIMX OCHOBY JKM3HHM, Y4YacTBYIOT B OOJBIIWHCTBE
OpraHUYECKHUE BEIeCTBA. XUMUs 0a3UpyeTcs Ha 3HAHUU CTPYKTYPBl U CBOMCTB 3THX
BEUIECTB U IMO3BOJIAET TMIOHATh 3aKOHOMEPHOCTHM XHMHUYECKHX IIPOLIECCOB,
IPOTEKAIOIIUX B XHUBBIX OpraHum3max. M3yuaembple TeMbl y4eOHOM IUCIUIUIMHBI
«XUMHS» ~ UMEIOT  MPOPECCHOHANBHYIO  HAMpaBIEHHOCTb, YTO  TIOMOTAaeT
chopMUPOBATh Yy CTYICHTOB OHOJOTHYECKOE MBIIUICHHE W TO3BOJISET IMOIYYUTh
©a30BbIe 3HAHUS JJIS1 OCBOCHUS JUCIUTIINH MPO(PECCHOHATBHOTO IIHKJIA.

enp muctummHbl — (QOPMHPOBAHWE Yy COBPEMEHHOTO CHEIHAIMCTa
dbyHIaMEHTAIbHBIX 3HAHUN B 00JACTH XWMHH, HEOOXOAWMBIX /JIsi PEHICHUS UM
MPaKTUYECKUX 3a]1a4 B 00JaCTH CEIIbCKOTO U PhIOHOTO X035 CTBA.

OCHOBHBIE 33141 TUCLUUTUINHBIL:

— cocOOCTBOBAaTh YCBOCHUIO CTYACHTAMH OCHOBHBIX MOHSTHM M 3aKOHOB
XUMUU JJI PEIICHUS MPUKIIaIHbIX 3a/1a4;

— o0ecrneunTh MOJIy4eHHE 3HAHUM O CTPOCHMM aTroMa, XUMHUYECKON CBS3H,
KJIaCCU(PUKALUMU  XUMHUYECKMX  pEaklMid, pacTBOPOB,  AJIEKTPOJIUTUYECKON
JUCCOLMALNY;

— copMuUpOBaTh 3HAHMS O KJIacCU(PHUKAIMM W CBONCTBAX OPraHUYECKUX
COCIUHECHUM,

— COCOOCTBOBAaTh (POPMUPOBAHUIO Y CTYAEHTOB IIE€JIOCTHOTO BOCIPHUSATHUSA
MPOIECCOB TUIIEBAPEHUs, TMOKa3aTh WX TECHYIO CBSI3b C JKH3HEACATEIHLHOCTHIO
OMOJIOTHYCCKHUX CUCTEM;

— coco0CTBOBATh Pa3BUTHIO HaBBIKOB UCTIONB30BaHUS METO/IOB
TEOPETUIECKOTO U IKCIIEPUMEHTATBHOTO UCCIICIOBAHNS B XUMUH;

— O3HAKOMHTHb C METOJUMKAMU XHUMHUYECKUX M (PU3UKO-XUMHYECKUX METOJOB
aHaNMM3a W HAy4YUTh MPUMEHATh WX TMPU 300TEXHUYECKUX MU OMOXMMHUYECKHUX
UCCJIEIOBaHMSIX;

— copMHUpPOBaTH YMEHHUE OMpeNesaTh OMOXUMUYECKHE MMOKA3aTeI OCHOBHBIX
0OMEHOB, KPOBH U MOYH.

VYyeOHasi OuCHUIUIMHA «XUMHUS» TECHO CBsi3aHA € y4eOHOM AMCUUIUIMHON



4

«['enetnka» u SBISETCS TEOPETUYECKOM OCHOBOM MJIsi M3YyUEHHUs TaKUX Y4EOHBIX
JTUCHUIUINH, Kak «Mukpoouonorus», «300TUrueHa, «l Hapoxumus», «IKOJIOTHS
pb10o», «TexHomorust nepepabOTKH PHIOHON MPOAYKIIUKUY (IUCITUIIIIMHA KOMIIOHEHTA
YUPEKJICHUS 00pa30BaHUs ).

N3yuenne yuyeOHON AMCIUIIIMHBI «XHUMHs» HamnpaBiIeHO Ha (OpPMHUPOBAHUE Yy
CTYJICHTOB CJICAYIOIINX 0a30BbIX MPO(HECCHOHATBHBIX KOMIIETESHIIUH:

s crienanbHocTH  6-05-0811-02 «IIpou3BoacTBO MPOAYKIIMU KHUBOTHOTO
MIPOUCXOXKJICHUS». TPOBOJUTHh AaHAINW3 OCHOBHBIX XHMHYECKUX SBICHUN WM
MIPOIIECCOB, MPOUCXOANIUX B MPHUPOJAC, U MOHUMATh WX 3HAYCHHE B MPOU3BOJICTBE
MIPOYKITAN KUBOTHOBO/ICTBA;

s crneuuaibHocTu 6-05-0831-01 «Bonnble Onopecypchl M aKBaKyJIbTypay:
MOHMMAaTh 3HAYCHWE OCHOBHBIX XHMHYECKUX SBJICHUH WU  IPOIIECCOB,
MIPOUCXOSIINX B TIPUPOE, a TAKKE HEIMOCPEACTBEHHO B BOJIOEME, IPUMEHSTh UX B
MIPOU3BOJICTBE CEIIBCKOXO3SIMCTBEHHOM MPOAYKIIUHU, B YACTHOCTH, PHIOHOM.

B pesynbTaTte uzydenusi ydaeOHOU JUCIUTUIMHBI « XUMUSD 00YyHarONIUICsS JOHKEH:
3HAMb.

- OCHOBHBIE ~ XMMHUYECKHE TIOHATUS W  3aKOHbI, Hauboyiee  Ba)KHBIC
TEPMOJIMHAMUYECKHE U KHHETUYECKHE 3aKOHOMEPHOCTH XUMHUUYECKHUX MPOIIECCOB;

- Oy(depHbIe PaCTBOPHI M KOJUTUTATUBHBIE CBOWCTBA PACTBOPOB;

- KOJUIOUIHBIE PACTBOPHI U (PU3UKO-XUMHYECKUE OCOOECHHOCTH MOBEPXHOCTHBIX
SIBIICHMI;

- CBOMCTBa OWOTEHHBIX DJJEMEHTOB W WX COCAWHEHUH, TMPEACTABIISIONINX
HauOOJIBIITUN UHTEPEC IS CIIEHUAIUCTOB CEJIbCKOTO XO3SIMCTBA;

- OCHOBHBIC METOIbI KAUECTBEHHOTO W KOJUYCCTBEHHOTO aHAJIN3a,;

- XAMUYECKYIO TIPUPONY OPTaHWYECKHX COCTUHEHWH M WX OHOJOTHYECKYIO
pOJIb;

- OMOJIOTMYECKN AaKTHUBHBIC BEIIECTBA, MX IMPUMEHEHHE B 300TEXHUYECKOU
IPaKTHUKE;

- OCHOBHBI€ 3aKOHOMEPHOCTH META0OIUYECKUX MPOIECCOB, JICKAITUX B OCHOBE
(U3HOTOTUYECKUX SBIICHUN;

- BOIPOCHI (PYHKITMOHATBHON OMOXUMHH, B YACTHOCTH OMOXMMHUHU KPOBH, MBIIIIII,
HEPBHOW U COEAMHUTEIILHON TKaHH, II€YEHU, U OCHOB OMOXUMHH MPOTYKTUBHOCTH;

- OMO’HEPIeTUKY JKUBOTO OPTaHU3MA;

yMems:

- TOTOBHUTH PACTBOPHI 33JIaHHON KOHIICHTPAIIHH;

- IPOTHO3UPOBATh HA OCHOBE 3aKOHOB CTEXHOMETPHUH M TEPMOJIMHAMHUKU
IPOTEKAHKE TPOIECCOB;

- XapakTepu30BaTh CHEHU(PUUYECKYIO PpOJIb OHWOTEHHBIX JJIEMEHTOB M HX
COCTMHCHHH B )KMBBIX CUCTEMaX;

- POBOJIUTh XUMUYECKHEC U (DUUKO-XUMHUYECKHE METOJIbl aHaiu3a TIpH
300TEXHUYECKMX ¢ OHOXMMHUYECKUX MCCICIOBAHUSAX W B MCCIECIOBAHUAX IIO
KOHTPOJIIO OKpY)KaroIel cpenbl B 30HAaX >KHMBOTHOBOJCTBA, NTHUIIEBOACTBA U
pPHIOOBOICTBA;

- OIIPENIETISATh OMOXUMHUYECKUE TTOKA3aTeNId OCHOBHBIX OOMEHOB, KPOBU M MOYH;
61a0emn.
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- TOHSATUWHBIM aIapaToM, OCHOBHBIMU 3aKOHAMU M TEOPUSMH COBPEMEHHOU
XUMUHY;

- TEOPETUYECKUMH 3HAHUSMH CBOMCTB DJJIEMEHTOB M BEIIECTB B 00beMe,
JIOCTATOYHOM JIJIs1 IOCIEYIOIIETO YCBOCHHUS CTICIIMATIBHBIX TUCIUTIINH;

- METOZIaMH CAMOCTOSITEIbHOM SKCIEPUMEHTAIbHOW padOThl B XMMHYECKOU
Ja00paTopuu U criocobamMu 6€301acHOro0 oOpallleHusl ¢ BEIeCTBAMHU, JIa0OPaTOPHBIM
000pyI0BaHUEM;

- OCHOBHBIMH METOJMKAMU XHUMHUYECKHUX M (PU3UKO-XUMHUYECKUX METOOB
aHaM3a TPH 300TEXHUYECKUX W OMOXMMHUYECKHX HCCIICIOBAHUSX, a TaKXKE B
MCCJICIOBAHMSX 110 MOHUTOPUHTY KaueCcTBa KOPMOB U THTUEHBI CPEJIbl OOUTaHUSI.

B pamkax o0pa3zoBaTenbHOTrO IMpoliecca MO JaHHOW Y4eOHOM AMCUMILIMHE
CTYJICHT JOJDKEH MPUOOPECTH HE TOJBKO TECOPETUYECKHE U MPAKTUUYCCKUE 3HAHMS,
YMEHUS ¥ HABBIKU TIO CIEIUATBLHOCTH, HO U Pa3BUTh CBOM IIEHHOCTHO-JTMYHOCTHBIN,
JyXOBHBIN MOTEHIMAN, COPMUPOBATH KaueCcTBa MaTPUOTa U IpaklaHUHA, TOTOBOTO
K aKTUBHOMY YYacTHIO B SKOHOMHUYECKOH, NMPOU3BOJCTBEHHOM, OOIIECTBEHHON H
COIMAIBHO-KYJIBTYPHOM JKU3HU CTPAHBI.

Ha n3yuenune yueOHOM AUCIMILIUHBI «XUMHS» 110 crienraibHocTsaM 6-05-0811-02
«IIpou3BOICTBO MPOIYKIIMU KUBOTHOTO MPOUCX0oxkaeHus» U 6-05-0831-01 «Boanbie
Oouopecypchl M akBakyJlIbTypa» npenycmorpeno 240 gacoB, B ToM uucie 144 gaca
aynuTOpHBIX 3aHsATui. [IpuMepHOe pacnpeneneHue ayAUTOPHBIX YacoB MO BUIAM
3aHATHH: JICKITMU — 72 4daca, JJabopaTopHbIe 3aHATHS — /2 Jaca.

Pekomennyemas (popma mpoOMeKyTOYHOM aTTeCTALMK — 3a4ET, SK3aMEH.
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2. llpuMepHBbIH TeMAaTHYECKUIH MJIaH
o crienuaabHOCTIM 6-05-0811-02 [Tpon3B0oaCTBO MPOIYKIIMH JKHBOTHOTO TIPOUCXO0XKICHUS
6-05-0831-01 Boaubie 6ropecypchl M aKBaKyJIbTypa

Bcero B ToM gncie
HaumeHnoBanue pasziesinoB U TeM ayAUTOPHBIX J— nabopaTopH
4acoB bIC 3aHSATHUSA
Pasnen 1. OBIAS XUMUST 56 30 26
1.1. | ATOMHO-MOJIEKYJIIPHOE YUEHHE 6 2 4
1.2. |CtpoeHue BemiecTBa: aTOM, XUMHUYECKas CBSI3b U 4 2
CTPOCHUE MOJICKYJI
1.3. |OcHOBBI OMOPHEPTETHKH: XHMIECKas 8 4 4
TEPMOJIMHAMUKA W KUHETHKA XMMUYECKHUX PeaKIyi
1.4. |PacTBOpBI: COCTaB, KOJUIMTATHBHBIC CBOWCTBA WU 12 6 6
HOHHBIC PABHOBECHSI
1.5. |OKHCAUTETHBHO-BOCCTAHOBUTEIbHBIC MTPOIIECCHI 6 2 4
1.6. |KomIuiekcHble COEIMHEHHS U UX CBOMCTBA 6 4 2
1.7. |KomtonmHsle pacTBOpPSI 6 4 2
1.8. Q)HaHKOV—XHMquCKHe OCHOBBI  TTOBEPXHOCTHBIX 2 2 _
SIBIICHUH
1.9. |XuMmusi OUOTEHHBIX 3JICMCHTOB 6 4 2
Pazpen 2. OCHOBHBIE METO/IbI 16 5 10
AHAJIMTUYECKOU XMW
2.1. |O6uIHe BOMPOCH TEOPUH 2 2 —
2.2. |KayecTBeHHBII aHAIN3 2 — 2
2.3. |KonuuecTBEHHBIN aHaIN3 6 2 4
2.4, | OU3UKO-XUMHYECKHE METO/IBI aHATH3a 6 2 4
Pazgen 3. OPTAHUYECKAA XUMUK A 28 14 14
3.1. |Teopernueckue 0OCHOBBI OPraHUYECKOW XUMHUH 4 2 2
3.2. |O0mue 3aKOHOMEPHOCTH CTPOSHHUS U PEAKLMOHHOM
CIOCOOHOCTH KHMCIIOPOJICOIEPIKAIINX OPraHUYECKHUX 4 2 2
COCJTMHECHUH
3.3. |Jlumusr 4 2 2
3.4. | YrmeBomasl 4 2 2
3.5. |AzoTrconepkaniye COCJAMHEHHS: AMUHOKHCIIOTHI, 4
MENTUBI B OCTIKU
3.6. |T'etepouukinnyeckue coeiauHeHus. HykienHOBbIC 4 5 2
KHCJIOTBI
Paznen 4. BUOJIOTMYECKAS XUMU S 44 22 22
4.1. |BuramMuHbI 4 2 2
4.2. |®epmeHTHI 4 2 2
4.3. |OOMeHn BemecTB © JHepruw. buonormueckoe 4 2 2
OKHCIICHHE
4.4, |TopMOHBI 2 — 2
4.5. |OOMeH yrieBoioB. 6 4 2
4.6. |O6MeH TUIHIIOB 6 4 2
4.7. |OOMeH OeNTKOB 1 aMHHOKHCIIOT 6 4 2
4.8. |OOMeH HYKJIEMHOBBIX KHCIOT 4 2 2
4.9. |OOMeH BOJIbI U MUHEPAJIbHBIX BEIIECTB 4 2 2
4.10.| bruoxumus OTAETBHBIX OPraHOB U TKAHEH 2 - 2
4.11.|buoxumudeckre OCHOBBI MPOAYKTUBHOCTH 2 _ 2
CEITbCKOXO03SIHCTBEHHBIX JXUBOTHBIX, MITHI] U PHIO
Bcero yacos 144 72 72
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3. COAEP/) KAHUE YYEBHOI'O MATEPHUAJIA

Paszpnen 1. OBIIASA XUMUA

1.1. ATOMHO-MOJIEKYJIsIPHOE YUEeHHUE

XuMus Kak pas3ziesl eCTECTBO3HAHUS — HayKa O BELIECTBaX U MX MPEBPALICHUSAX.
Hcnonp30BaHue JOCTHXKEHUM XHMHUU B KUBOTHOBOJACTBE, NTHULEBOJICTBE H
pbIOOBOACTBE:  OMOJIOTMUECKH  aKTHUBHBIE  BEIIECTBa, KOPMOBBIE  J0OOAaBKH,
AHTHOKCHJIAHTBI, KOHCEPBAHTHI. XUMHUSI U IKOJIOTHUS: BOIMPOCHI OXPAHbI OKPYKAOUIEH
CpeIlbl B 30HaX MPOMBINIIICHHOTO )KUBOTHOBOCTBA, ITHIICBOJICTBA M PHIOOBOICTBA.

OCHOBHbIE TIOHSITUS M 3aKOHBl CTEXHMOMETpUM. OKBHUBaJIeHT. DakTop
ASKBUBAJICHTHOCTH. MonsipHass Macca OKBUBAJICHTA. 3aKOH HKBUBAJICHTHBIX
OTHOUIEHHUI.

Baxueiimme Kinaccbl ¥ HOMEHKJIATYpa HEOPTAaHUYECKUX BEILIECTB.

1.2. CTpoeHue BellecTBa: aTOM, XUMHYECKAsl CBSI3b U CTPOEHUE MOJIEKYJI

OCHOBHBIE CBEIEHHUS O CTPOCHUMM aTOMOB. KBaHTOBO-mMexaHUYECKash TEOpusd
ctpoerust aroma. KBantoBble uwncna. [lpuHnmn muHumyma sHeprud. I[IpaBuio
Kneukosckoro. [Tpunnun [Maymu. [IpaBuno I'yana. DnekTpoHHbIe GOPMYIIHI.

[leppoguyecknii 3aKOH M IMEPUOJMYECKAss CUCTEMa. OHEPreTUYECKHE
XapaKTEpPUCTUKU aTOMOB 3JIeMEHTOB. M3MmeHeHue (U3NKO-XUMHYECKUX CBOMCTB
AJIEMEHTOB B 3aBUCUMOCTH OT UX IIOJOXKEHUS B MNEPUOAUYECKON CHCTEME.
[lepuoauyeckast cucteMa U OUOTEHHBIE DIIEMEHTHI.

Xumudeckasi CBsI3b: CYIIHOCTb, OCHOBHBIC TUIMBI U 0cOOeHHOCTH. IlomoxkeHus
Metona BaieHTHBIX cBsizel (BC). KoBaneHnTHast cBsizb. MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOU CBsI3U: OOMEHHBIN, JOHOPHO-AKIENTOPHBIN, TaTUBHBIN, G- U T- CBSI3b.
CaolicTBa KoBalneHTHOM cBs3u. ['ubpuamsauus (Sp, sp?, sp?, spid?, sp®d?) u popma
(reomeTrpusi) wmoiiekyd. KoJaudyecTBEHHBIE XapaKTEPUCTUKH XUMHUYECKOW CBSI3H.
HNonnocts cBs3u. MonHas cBsizb. MexaHusm oOpaszoBaHusi. BomopoaHasi CBs3b:
MEXXMOJIEKYJISIpHAs: U BHYTPUMOJIEKYJISIpHasA. bronornueckoe 3HaueHrue BOJAOPOIHOU
CBsI3U. MEXMOJIEKYJISIPHBIE B3aUMOJEHUCTBHYS U UX IPUPOJA.

1.3. OcHOBBI 0MOIHEPreTHKU: XMMHYeCKAas TEPMOAUHAMHUKA
U KNHETHKA XMMHUYECKUX PeaKIuii.

[TonsiTusA: cucreMa; TepMOJIMHAMUUYECKUE (PYHKIIMU U NapaMeTpbl. BHyTpeHHss
SHEPrus cUcTeMbl. DHTaNbNUs. [IepBblil 3aKOH TepMOAMHAMUKU. TerniaoBoi 3dekT
peaKkuuy, TEPMOXMMHYECKHE YPABHEHHUs. OJK30- W DSHIOTCPMHUYECKUE PEAKLIHH.
CranpapTHas SHTaNbIUsS 0Opa30BaHUS M CropaHusi BenlecTB. 3akoH ['ecca u ero
cineacTeue. HampaBIeHHOCTh XHMMHMYECKMX MPOIECCOB. OJHTPONMS Kak Mepa
HEYNOPSAOUYEHHOCTH cucTeMbl. BTopoii 3akoH TepmoauHamuku. CBOOOIHASI HHEPTUs
['n66ca. DK33proHNYECKUe U SHAPPrOHUYSCKUE TTPOIIECCHI.

buoxumuyeckne  acmekThl ~ OCHOBHBIX  NPHUHIMIIOB  TEPMOJIMHAMHKMU.
[IppuMeHeHNE KalOPUMETPUU TIPU MCCIEIOBAHUM INPOLECCOB KU3HEAEATEIBHOCTH
CEJIbCKOXO3SIICTBEHHBIX JKUBOTHBIX, MNTULl U pbl0. CONpsHKEHHbIE PEaKINU.
Makpoasprudeckue coennaenus. [lonarue o romeocrase.
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[TonsiTe 0 CKOPOCTU XUMHUYECKON peakuuu (CpeaHssi, MTHOBEHHas); (haKTOpBHI,
OT KOTOPBIX OHA 3aBUCUT. 3aKOH JelcTByromux Macc. [Ipasuino Bant-T'odda,
TEeMIIepaTypHbI KO3 (ULMEHT. DHEprus axKTUBALMM, YypaBHEHUE AppeHuyca.
MonekynsipHOCTh U MOpANOK peakuunu. Karann3 u karamus3aTopbl. ['OMOreHHbIH U
TETEPOTCHHBIA KaTajdu3, MEXaHu3M JEUCTBUS Karanuzaropa. DepMeHTh —
Ounonornyeckue KatanuzaTopbl. OCOOEHHOCTH KUHETUKU (PEPMEHTATUBHBIX PEAKIUH.

Peakiuu oOpatumbie 1 HeoOpatumbie. COCTOSIHUE XMMHYECKOTO PAaBHOBECHS
s obpatumoirt  peaknuu. Koucranta paHoBecus. [lpunmun Jle-IlaTenbe.
[IpruMeHeHne 3aKOHOB PAaBHOBECHS K JKMUBBIM CUCTEMAM.

1.4. PacTBOpBI: COCTAaB, KOJUIMTAaTUBHbIE CBOIICTBA U MOHHbIC PABHOBECHS

OCHOBHBIE MOHATHS: PACTBOP, PACTBOPUTENb, PACTBOPEHHOE BEIIECTRBO.
TepmoaunamMuka mporecca pactBopeHus. MctuHHble pacTBOpHL. KUAKHE pacTBOPBL.
Boma kak pacTtBopuTens M €€ pOJIb B JKU3HEACATENBHOCTH OpraHu3Mma.
PacTBOprMOCTb, BIMSHUE Ha pPACTBOPUMOCTh BEIIECTB pPAa3IMYHBIX (PAKTOPOB:
IPUPOABI PACTBOPUMOIO BEIIECTBA U PAaCTBOPUTENSI, TEMIEPATYpPhl, JABJICHHUS.
PacTBOpUMOCTB ra30B B XKUAKOCTAX. 3akoH ['eHpu. 3akoH CeueHoBa. KoHueHTpanuu
pacTBOpPOB.

KonnuraruBaele cBOMCTBa pa30aBiICHHBIX pPACTBOPOB: AUPPy3us, ocmoc,
ocMoTHUeckoe faBieHue (3akoH Bant-I'opda). OHkoTHUeckoe JaBieHHE.
N30ToHNYECKHE, THIIEPTOHUYECKUE, THIIOTOHUYECKUE PACTBOPHI; TYprop, mia3MoJiu3,
remosm3. Ponb ocmoca B Oumocucremax. 3akoHsl Paynsa.  Kpuockonws.
D0yIUTHOCKOMIHSL.

CBoMCTBa 3JIEKTPOIUTOB. Teopust 3JIEKTpoIuTUUECKOM Auccounanuu. CTeneHb
aucconanuu M (akTophl, BiIMsionMe Ha Hee. Tumbl 31ekTposauToB. Cradbie
ANEeKTpOJUTH. PaBHOBecne B pacTBOpax ciadbiIX 3yekTpoiauToB. KoHcraHnTa
nucconmanuu. 3akoH pasBeneHuss OctBanbaa. onHoe paBHOBecue. HoHHBIE
YpaBHEHUS.

Oo6pazoBanue ocaiaka. [IpousBenenue pactBopuMocT. MoHHOE mpou3BeneHHE
BOoAbl. BomopoaHslii mokaszateab U cHocoObl ero ompezaeneHus. CuiibHBbIE
AJIEKTPOJIUTBI W HUX COCTOSIHHE B pacTBopax. M3oToHMyeckuil KOIPPULUEHT.
Kaxymascs creneHp JIHCCOUMALMU  CHUJIBHBIX  JJEKTPOJIUTOB. AKTHBHOCTB,
KO3 (PHUIIMEHT aKTUBHOCTHU, HOHHAS CHUJIAa PacTBOpA.

['mpponus coneii. CreneHp M KOHCTaHTa ruaposmsa, pH pactBopos
TUAPOJIN3YyEeMbIX cojiel. BbydepHble pacTBOpbl: KiaccupUKalusi, MEXaHU3M UX
nerctBus, OypepHas eMKocTb. [IoHsATHE O KHCIOTHO-OCHOBHOM PAaBHOBECHH KPOBH.
Auunos, ankaigo3. Pojb 3NEKTPOIUTOB B  KU3HEAEATEIBHOCTH OPraHHU3MOB.
BydepHbie crcTemMbl opraHu3Ma KUBOTHBIX, ITUI U PbIO.

1.5. OKHCIAUTETBLHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
OCHOBHBIC TIOHATHS: CTENEHb OKHUCJICHHUS aToMa JJIEMEHTa, IMPOLECCHI
OKHCJICHHSI ¥  BOCCTAQHOBJICHUS, OKHCIHMTCIM M  BOCCTAHOBHUTEIH. THIIBI
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuii. MeToabl COCTABJICHHUS YpPABHEHUU
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIX peakiuii. MaKkTOphl, BIUSIONIME HA TPOTEKaHUE
OBP: koHIIeHTpaIus peareHTa, TeMIeparypa, KaTajiu3aTop, XapakTep Cpebl.
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[lonsiTME O TrajgbBaHUYECKOM JJIEMEHTE. OJEKTPUUYECKUE MOTECHLIHAJIBI:
CTAHJAPTHBIN 3JIEKTPOJIHBIA IMOTEHUHAI W BOJOPOIHBIA AJIEKTPOM; CTaHAAPTHBIM
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIA ~ MOTEHIMAT;  AUPPY3UOHHBIM  MOTEHIIHA;
MeMOpaHHbIi ~ moTeHnuan.  YpaBHenue  Hepucra. 3JIC  okuciauTenbHO-
BOCCTAHOBUTENBHOM  peakuuu. HampaBienue, NPOTEKaHHE  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIINMN.

OCcoOEHHOCTH  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOILIECCOB B  KMBOM
opranuszme. [loHsiTHE O OHMOXMMHYECKHMX penokc-cucreMax. BizaumocBszs J/1C
peakiuu co cBoOoiHOM sHepruei ['mooca.

OnekTpuyeckas MPOBOAUMOCTb PACTBOPOB  AJIEKTPOJIUTOB, yJEiIbHAsA U
HKBUBAJIEHTHAs 3JIEKTPOIPOBOJUMOCTh, 3aKOH Koippaymia. D1eKTponpoBOAHMMOCTb
KJIETOK ¥ TKaHEW KUBOTHBIX. KOHAYKTOMETpUYECKHE METOAbI aHAIU3A.

1.6. KomIiuiekcHbIe cOeITMHEHHUS W UX CBOIiCTBA

[Tonatre 0 KOMIUIEKCHBIX coeauHeHusix. Koopaunanuonnas teopus Bepnepa.
Teopust kpuctamumueckoro mnojig. CTpykTypa KOMIUIEKCHOTO — COEAWHEHUS:
KOMILJIEKCOOOpa3oBaresnb, JIMTaHAbl (aANEH]bl), BHYTPEHHSS M BHEIIHSS cdepa,
KOOpDAMHAIIMOHHOE  YHUCIO  KOMIUIeKcooOpazoBarens.  Knaccudukanus  u
HOMEHKJIaTypa KOMIUIEKCHBIX COe€IUHEHUH. M3omMepusi KOMIUIEKCHBIX COCIUHEHUM.
MarauTHble CBOMCTBA. ['eoMeETpU KOMILIECKCA.

Bropuunas  gucconmanusi ~ KOMIUIEKCHBIX — COCIUHEHUW. Y CTOMYHMBOCTH
KOMILUIEKCHBIX COCIMHEHUIN: KOHCTAHTa HECTOMKOCTH, KOHCTAHTA YCTOMYUBOCTH.

buonornueckasi posib KOOPAWHALMOHHBIX COEIUHEHUN. MeTautonuradaHblii
Oamanc (roMmeocta3) W ero HapymieHus. MertamiohepMeHThl, T'eMOTJI00UH,
xyopodwmiut, BuTaMuH B1y. KomruiekcHbie coeuuenus st O0MoOpraHu3MOB.

1.7. KosutoniHble pacTBOpPbI

Knaccudukanus aucniepcHbIX cucTeM. MeTonbl MOJyd4eHUsT M OYUCTKH
KOJUIOWJHBIX  pacTBopoB. CrpoeHume  munemisl  JHMO(POOHBIX  KOJIJIOMIOB.
MonekynsapHO-KHHETHYECKHE CBOWMCTBA JMO(POOHBIX KOJUIOMIAHBIX PACTBOPOB.
OnThyeckue  CBOMCTBA.  DJIGKTPOKMHETHYECKHE  CBOMCTBA:  2JICEKTpodopes,
NEKTpoocMoc, u3odnekTpuueckoe cocrosiHue (MOC) m u3odeKkTpudeckas ToUKa
(UDT).

YCTOMYMBOCTh M KOATYJISIIIUST KOJJIOMIHBIX pacTBOPOB. [IpUuMHBI Koaryssiuu.
Buapl W KUHETHMKA KOAryJsiuu. OJNEKTpoJuTHYecKass koaryssinusa. I[lopor
koaryysiiuu.  [lpaBuno  Ilyneue-I'apau, komiowaHas —3amura,  (QJIOKYJISAIMS,
nenTtusanys. BzanMHas koaryJsiiys U €€ 3HaYCHHUE.

PacTtBopbI BBICOKOMOJIEKYJISIPHBIX COC/IMHECHUH, OMOMOJIMEDHI.
N3osnmekTpudeckas Touka, HaOyxaHue, YCTOMYHMBOCTh, BbICAJIMBaHUE, KOallepBallus,
OCMOTHYECKOE JIaBJICHHUE pacTBOpPOB OuonoauMepoB. OHKOTHYECKOE JaBJICHHE
KpPOBH.

1.8. ®U3uKO-XUMHYECKHE OCHOBbI IOBEPXHOCTHBIX SIBJICHHIA
CBoOo/Hast TOBEPXHOCTHAS SHEPTUS U MOBEPXHOCTHOE HaTsbKeHue. CopOouus u
ee BUAbl: abcopOuus U agcopOuust. AncopOius Ha TpaHUIe pasjiena )KUIKOCTb — ras,
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ajcopOmus Ha TPaHUIIE TBEPIOE TEJIO — pacTBOp. MoJekymspHas aacopOomus u3
pacTBOpPOB Ha TBEPABIX aacopOeHTax. AjcopOIusi MOHOB U3 pacTBOpoB. MoHHO-
oOMeHHas ajicopOuus. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBA. XpoMaTorpadusi.

1.9. Xumusi 6MOT€eHHBIX 3JIEMEHTOB

PacnpocTpaHeHHOCTh ~ XMMHMYECKHX JJEMEHTOB B npupoae. llonsTus:
MaKpOAJIEMEHT, MUKPO3JIEMEHT, OPTaHOI'€H, METaJUIbl )KU3HU, OMOTEHHBIE PJIEMEHTHI.
DONEeMEHThI, SBJISIONIUECS OpraHoreHaMu, METAJJIaMHU JKU3HU, TOKCHUKAHTAMH.
3aKOHOMEPHOCTH paclpe/elicHuss OMOTCHHBIX JJICMEHTOB 1O S-, P-, O-Oiokam.
CtpoeHre aTOMOB KaXJOr0 OpPraHOr€Ha, €ro OCHOBHBIE BAJICHTHBIC COCTOSIHUSI U
XapaKTEpHbIE OCOOEHHOCTHM 00pa3yeMblX KM XHMHYECKHX cBsizel. KwuciaorHo-
OCHOBHBIE, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE M KOMILIEKCOOOPA3YIOIIUE CBOWCTBA
OpraHOreHOB W UX coenuHeHui. Cnernuduueckas pojib KaKJIOro OpraHoreHa M ero
COEIMHEHUH B )KMBBIX CHCTEMAX.

S-3jemeHThl. OO0IIasi XapaKTepucTrKa 3JeMeHToB 1-A rpynmsl. Bogopon u ero
COEIMHEHUA. Y HUKAJIbHOCTh CBOVMCTB BOJIOPO/IA.

Boga, reoMeTpus 1 AUNIOJIBHBIN MOMEHT MOJIEKYJIbl. CTPYKTypa JIbJia U KUJKOU
BOJbl. XHMHUYECKHME CBoOicTBa BoAbl. llepokcun Bogopona. OKHUCIUTENBHO-
BOCCTAHOBUTENIbHAS JBONUCTBEHHOCTh. KucioTHeie cBoiicTBa. HWHrubuposanue
dbepmenToB. [Ipumenenne nepokcuia BOAOPO/Ia B BETEpUHAPHUHU.

Ocob6ennoctu xumuu autud. Hatpuit. Kanuii. DHTanenuu rujgpataii HOHOB.
DU3NYECKNE U XUMUYECKHAE CBOMCTBA Kajlus U HaTpua. B3auMOCBSI3b HOHOB Kalvs U
HaTpus B OMOJOTMYECKUX cucTteMax. [IpuMeHeHue coeAMHEHUN Kajaus W HaTpus B
TEXHOJIOTUU  TepepaboTKU  MPOAYKTOB  >KMBOTHOBOJACTBA, MNTHUIIEBOJCTBA U
pBIOOBO/ICTRA.

OO6mast xapakrepuctuka 35eMeHTOB |I-A  rpynmel.  llenouHo-3eMenbHbIE
MeTasuIbl. DHTAJbIIUU THAPATAIMM U KOMIUIEKCOOOpasyromias CriocOOHOCTh MOHOB.
['wapunapl, OKCUABL, NEPOKCUIBI, THUAPOKCUIBI, COJIM. PacTBOpUMOCTH COJEM.
N3oMopdHoe 3amelneHne HOHOB Kbl WOHAMHU CTPOHIMS B OMOJIOTHYECKUX
cucreMax. buosornyeckoe 3HaueHue Kablus U Maraus. JKectkocts Boabl. MeToibl
ONpENICNICHUs] U YCTPAaHEHHUs >KECTKOCTU. BIMsSHHE KECTKOCTM BOJbI Ha >KUBBIC
OpTaHU3MBI.

p-3aeMmenTbl. DnemMeHTsI |1-A rpynmer. O6mias xapakrepuctuka. OcoOeHHOCTH
xumun 6opa. Coenunenust 6opa. ['mapuasl, okcuabl, OOpHBIE KUCIOTHI, coyiu. bop
Kak akientop. bop — wmwukpoanemeHT. Mcmonb3oBaHue COEIUHEHHM Oopa yis
Ne3uH(MEKIIMY W KaK KOHCEPBUPYIOIIEro cpeacTBa. AnMtoMUHUN. AMGOTEPHOCTh
ruapokcuaa. AmtomuHaTel. KBacipel. CTpemiieHHe K KOMIUIEKCOOOpa30BaHUIO.
[IpuMeHeHue coeAMHEHUN aJTFOMUHUS B BETEpUHAPUHM, JIJI1 OYUCTKH BOJIBI.

Onementsl IV-A rpynmel. O0mas xapakTepucTuka. YTIEpoJl — TJIaBHBIN
OpraHoreH Kietku. Ajsuorponus. bunapubeie coeauHeHus. OKCHIBI yTIEpoAa.
YronbHas kuciota U ee conu. llmaHoBomopoaHas kuciora. PomanoBomopojiHas
Kkuciaora u ee coid. Kpemuuii. bunapHble coeauHeHus. [IHOKCHI KpeMHUA.
KpeMHeBbIE KUCTOTHI U UX COJIU. TOKCHYHOCTH CBUHLIA U €TI0 COCIUHEHUM.

Onementsl V-A tpynmbl. O0mIas xapakTepucTHKa. A30T U €ro COCIUHCHHS.
KpyroBopor azora B mnpupome. A30T: (QuU3NUECKHWe W XHMHYECKHUE CBOWCTBA,
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MHEPTHOCTh a30Ta. buHapHble coenMHEHUs a3oTa: TUIpuabl, okcuabl. Coiu
amMmoHus. Mx cBoiictBa. ['maponus. Tepmuueckoe paznoxkeHue. A30THAs U a30TUCTAs
KUCIIOThl. HUTPUTHI U HUTpATHl, UX TOKCHYECKOE ACHCTBUE. A30THBIC yIOOpEHHS.
®ochop. Amnorponus. bunapueie coemuHenusi. Oxcuabl. Kucnopopconepxaiiue
KuciIoThl  Qpochopa u ux comd. Pomp dochopa B KMBOM OpraHusMe:
Makposprudyeckue cBoiicTBa QocdaToB. DocdopHbie yHoOpeHHs, KOPMOBBIC
docdarel. OOmas xapakTepucThka M OWOJIOTHYECKash POJb: MBIIIbIK, CypbMa,
BUCMYT. TOKCUYHOCTB 3JIEMEHTOB.

OOmas xapakrepuctuka 3neMeHToB VI-A rpynnsl. Kucnopon. Xumuueckue
cBolcTBa kuciopona. OKcHbl, MEPOKCUAbI, Haanepokcuabl. O30H, €ro CBOMCTBA,
npobiema 3amuThl 030HOBoro ciosi. Cepa u ee coenmHeHMs. KpyroBopoT cepsl B
npupoje. bunapusie coenunenus: cepbl. CepoBOIOPOJI, €r0 XUMHUUECKUE CBOWCTBA.
CepoBonoponHas kuciora. Ee comu. /Inokenn u tpuokenn cepbl. CepHUCTAs1, cepHas
KHCIIOTBI M HMX COJH; HCIOJIb30BaHUE CYyJIb(aTOB Kak JieueOHBIX MpernapaTosB.
OKUCIUTENbHBIE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHIL. THOcepHas
kucinota. Ilepcynbdarsl. buomornueckue acrektsl XuMmuu cepbl. CeneH Kak
MHKPOIJIEMEHT, €ro poJib B OpraHusMe. lCrosb3oBaHuE COEIUHEHMM CelieHa B
BETEPUHAPUH.

Onementsl  VII-A  rpynmel.  OOmasi  xapakrepuctuka. CpaBHHUTENbHAS
XapaKTepucTuka (U3NKO-XUMHUYECKUX CBOMCTB TaJOT€HOB, WX TOKCHYECKOE
JICCTBHE  HA  JKUBBIE  OpraHu3Mbl.  buonorudeckas  poyib  TAJIOTCHOB.
["anorenoBogopoasl. [InaBukoBas kucnora, Gpropuasl. CosisiHasE KUCIOTA, XJIOPUIBI,
ux Oumosiormdeckas poJib. Kucimopoacoaepskaiine COCIMHEHUs TajJOT€HOB: OKCHUJIBI,
KHUCJIOTBI, COJIM. buosiornueckasi pojb 1 TPUMEHEHHUE TAJIOTEHOB U UX COCAUHECHUN B
300T€XHUU U BETEPUHAPHH.

d-anemenTnl. O0mas xapakrepuctuka. CTpoeHue, o0Ire cBoiicTBa d-MeTamioB
KU3HH M WX COCIUHCHHH. XWUMH3M HX OHOJOTHYECKOM poOJaM B OpraHu3MeE.
3aBUCUMOCTh KUCJIOTHO-OCHOBHBIX, OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX U
KOMITJIEKCOOOPAa3yIOIMMUX CBONCTB METAUIOB U WX COCIMHEHUNW OT CTPOCHUS UX
aTOMOB U XMMHU3M TOKCUUYECKOIO IEMCTBUS COCIUHEHNN METAIIIOB.

Menpb, XapakTepuCTUKa €€ COeNUMHEHHN. Menp — BaXXHEMIIUKA MHUKPODJIEMEHT.
[IpyuMeHEeHNE COETMHEHUH MEAU B CEIIbCKOM XO3SIMCTBE. bakTepuIlUIHbIE CBOMCTBA
COEJIMHEHUI cepedpa.

[Muuk. XapakTepucTuka COCAMHEHUW IMHKa. AMQOTEPHOCTh OKCHIA H
TUJIpoKcHuaa uHKA. [IpuMeHeHne coeqMHEHNI [IMHKA B CEJIbCKOM X034McTBE. LIMHK,
KaK MUKPOSJIEMEHT.

Pryte. CBoOlicTBa pTYyTM M €€ COEIMHEHUH. TOKCHYECKHME CBOWMCTBA PTYTH.
CoenuHeHus PTYyTH, KaK JIEKAPCTBEHHbBIC MPETapaThl.

XpoM. XapaKTEpUCTUKA COCAMHEHUM XpoMa B  PA3JIMYHOW  CTEIEHHU
okucaenus (1), (I11), (IV). XpoMoBble KHCIOTBI, XpOMaThl, JAUXPOMAThI, HX
OKHCJIUTEIIbHBIE CBOMCTBA.

Mapranen. XapakTepucTuka COSAUHEHUM MapraHiia B CTENEHU OKHUCIEHUs +2,
+4, +6, +7. MapraHnieBasi KHACJI0Ta, MEPMAHTAHAT Kajusli W UX OKHUCIHUTEIbHBIE
cBolicTBa. buonornueckas posib Maprasia.

Kene3o — BaxxkHenmmii MukpossnemeHT. CBOMCTBA COCIMHEHUI KeTe3a, KeNe3o,
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KaK KOMITIEKcooOpa3zoBarTelb. [ 'eMOrIoOnH 1 skene3ocoaepxkanme GepMeHTHI.
KobGanbT kak MukpossneMeHT. (OOpa3oBaHHWE KOMIUIEKCHBIX COEIMHCHUH,
BuTamMuH B1o. MonmubaeH. bruokomruiekcsl MonubeHa. Kataniutiuaeckoe neicreue.

Pasznen 2. OCHOBHBIE METO/Ibl AHAJIUTUYECKON XUMUH

2.1. O01mHe BONPOCHI TEOPHHU
[Ipenver aHanUTHYECKOW XMMHUU. Ee HaydHO€ M NPAKTUYECKOE 3HAYCHHE.
ATpOXMMHUYECKHE U CEIBCKOXO035MCTBEHHBIE TA00OPATOPHUH.
OO6mrast xapakTepucTHKa peakiuidi B pactBope. OcaxJieHHME M PacTBOpPEHUE
MaJIOPACTBOPUMBIX COCIMHEHUNW. KadeCTBEHHBIM M KOJIMYECTBEHHBIA AHAJIMU3BI.
MeTobl TOATOTOBKHU NPOOBI K AaHAIIN3Y.

2.2. KauecTBeHHBbIN aHAIN3

[TpenMer M 3agauu KayecTBEHHOro aHaiu3a. OCOOEHHOCTH aHAJIUTHYECKUX
peakuui U UX XapakTepucTuka. TpeOoBaHUS K aHAIUTUYECKUM peakuusaM. O0mue u
YACTHbIE AHATUTHYECKUE peakuuu. UyBCTBUTEIBHOCTb, CEJIEKTHMBHOCTH PEAKIIHM,
OTKpbIBaEMbIi MHMHHUMYM, HpeneiabHoe pasz0aBieHue. DaxkTopbl, BIUAONIME HA
YyBCTBUTEIBHOCTh PEAKIMM U CLIOCOOBI €€ YBEIUYEHUSI.

AHanu3 «Cyxum» M «MOKpPBIM» cIocoOoM. JIpoOHBIH M CHCTEMAaTUYECKUI
ananu3. Krnaccudukamuss KaTHOHOB W AaHHOHOB Ha aHAJIWTUYECKHE TPYIIHL.
['pynmoBsie peareHThl. Mcnonb30BaHUE aHATUTUYECKUX PEAKLIUN B 300TEXHUYECKON
MPaKTHUKE, PU aHAJIN3€ TOKCUYECKUX BEIIECTB.

OOmiasi XxapakTepuCTHKa U O0IIMe peakiuu m3ydaeMbix katnoHoB (NH*, Na',
K*, Mg?*, Ca?*, Sr?*, Ba?*, Fe?*, Fe®*, Mn?*, Zn?*, Co?*, Co®*, Cr¥, Ag*, Hg?*, Hg.?").
XapakTepHbIe peakluy dTHX KaTHOHOB.

OO01mas XxapakTepUCTHKa M OOLIME peaKun u3ydaeMbix annonoB (BO;, $,037,
S03%, SO4%, COz%, PO, F, Cl, Br, I, NO3~, NOy). XapakTepHble peakiiy dTHX
aHHOHOB.

2.3. KosinyecTBeHHBbIH aHAIN3

[IpenmMer w® 3amayum  KOJWYECTBEHHOTO aHamu3a. Kiaccudukanus
CpaBHHUTEIIbHAS XapAKTEPUCTUKA METOAOB KOJIUYECTBEHHOTO aHAIN3a.

I'paBumerpudeckuii anaau3. Ilouarue o merone rpaBumeTpuu. OCHOBHBIC
ATalbl TpaBUMETpUYecKoro aHanmuza. OTOOp cpenHell MpoObl, B3ATHE HABECKH,
pacTBOPEHHE HABECKH, BBIOOp OCAIUTEINSI, BBHIOOp ocaxkaaeMoil (opMmbl, yCIOBUN
ocaxkaenus. Kpucramnmueckue u  amMopdHble OCaJKH, NPOBEPKH MOJHOTHI
ocaxaeHus. @OuiIbTpoBaHWE W  NPOMBIBAHHWE  OCAJKOB, BBICYIIMBAHHE W
npokajuBaHue. PacyeTsl B IpaBUMETPUUECKOM aHAJIN3E, UCTIOJIb30BAHUE B KIIMHUKO-
OMOXUMHUYECKUX HUCCIEOBAHUSIX, IPU aHAJIM3€E 30JIbHOCTH U BJIAXKHOCTH KOPMOB.

Turpumerpuyecknii anaau3. OOBEMHBI TUTPUMETPUUYECKHN  aHAIH3.
OcHOBHBIC TIOHATHUS: pabourie (TUTPOBAHHBIE) M HUCCIEMYEMbIE PACTBOPHI, TOYKA
AKBUBAJICHTHOCTH, HHAUKATOPHI. CIOCOOBI MPUTOTOBIICHUSI TUTPOBAHHBIX PACTBOPOB
(pacTBOpPHI CTAaHJAPTHBIC U CTAHAAPTU3UPOBAHHBIE), MEpHas mocyaa. O01ue mpruemMbl
U CrmocoObl TUTpoOBaHUs (TIpsiMoe, OOpaTHOE, 3aMECTHTENbHOE). Brruucienus B
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TUTPUMETPUUECKOM AHAIIU3E.

MeTo KHCI0THO-OCHOBHOTO TUTPOBAHUS, (aLUIU- U aJIKAIUMETpHUs), paboune
pacTBOpBl, KpUBBIE THUTPOBAaHUS, BbHIOOP KHCIOTHO-OCHOBHOIO HHIMKATOpA.
Hcrnonp3oBaHue MeTOJa KHUCIOTHO-OCHOBHOTO THUTPOBAHUS Ui  OIPEACIICHHUS
KapOOHATHOM KECTKOCTHU BOJIBI, UIsl aHAJIN3a KPOBH, MOJIOKA U JIp.

Kommnekconomerpus. CyIHOCTP M BO3MOXHOCTH ~ MeTofa. (OCHOBHBIE
TUTPAHTBl W TNEpPBUYHBIE CTaHIapThl Merona (komiuiekcoH |l, Ttpuion b).
WNHukaTopsl MeToaa 151 MIPUHLIAT 170:¢ JEUCTBUSL. OcobenHoctu
KOMILJIEKCOHOMETPUYECKOTO TUTpOBaHMs. Mcmonb3oBaHWe MeTOJa IS aHajiu3a
OMOJIOrMYECKUX OOBEKTOB.

Oxcunumerpusi.  Xapaktepuctuka  MmeTtoga.  KoHcTaHTa ~ paBHOBeCHA
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuui. [lepmanranatomerpusi, HOAOMETpHS,
HUTPUTOMETPUS: CYIIHOCTh METOJa, pabodyue TUTPOBAHHBIE PACTBOPHI, YCIOBHS
IIPOBENICHUS TUTPOBaHUA. IHIMKATOPBI METOAA OKCUIUMETPUN.

2.4. DU3NKO-XUMHYECKHE METOIbI AaHAJIN3A

CymHocTh ¥ uX Kiaccu(ukanus. XapakTepUCTUKA M CPaBHUTENIbHAs OLEHKA
(U3UKO-XMMHUYECKUX METO/I0B aHAJIN3A.

Ontuueckue (CeKTpadbHbIE) METObI aHaln3a. DOTOMETPUs: TEOPETHUUECKUE
OCHOBBI MeTo/a, 3akoH byrepa-JlamOepra-bepa. OnTuyeckass MIOTHOCTb, BBIOOP
YCIIOBUM TPOBENECHUS HW3MEPEHHUM, METOJl KaauOpOBOYHOrO Trpaduka, METoA
ATAJIOHHOTO PacTBOpA.

DOTO3NIEKTPOKOTOPUMETPHUS, TYPOUIUMETPUS, HE(peToMeTpusl, CHIEKTPO(OTOMETPUS,
aToMHO-abcopOrmonHas  (Goromerpus. lcmonab3oBaHHE ONTHYECKHUX  METOJIOB
UCCJIENOBAHUS B 300TE€XHHHM IPU HCCIEAOBAHMM KOPMOB, MOJIOKAa M APYIHX
OMOTOTUYECKUX OOBEKTOB.

Pedpaxromerpusi. [lorenmmomerpusi.

Xpomatorpadusi, TEOPETUUECKHE OCHOBBI METOJIa, XpomaTorpagusi Kak METOJ
pasneneHuss U aHaiusa BemlecTB. CyIIHOCTh M KiaccuduKamus Xpomarorpadum.
Hcnonb3zoBanue xpomaTorpaduu Mpu aHajin3e OMOJIOTHYECKUX OOBEKTOB.

[Ipumepsl TpUMEHEHUS! PA3IMYHBIX METOAOB KOJMWYECTBEHHOIO aHaliu3a MpH
COCTABJICHHH TIOJHOLICHHBIX PALlMOHOB KOPMJICHMS, a TaKXe ISl JUArHOCTUKUA WU
Je4eHus 3a00JIEBaHUM CETbCKOXO03iCTBEHHBIX )KMBOTHBIX, IITULL U PBIO.

Pasznen 3. OPTAHUYECKAS XUMMUSA

3.1. TeopeTnueckue OCHOBbI OPraHMYeCKON XUMHHU

OCHOBBI  COBPEMEHHOW TEOPUU CTPOCHUS OPTaHUYECKUX COCAUHEHUM.
OCHOBHBIE KJIacChl OPraHUYECKUX coeAuHeHUN. CTpyKTypHbIe (HOPMYIIbI, HU30MEPHUS
OpraHUYEeCKUX COeIMHEHUH, Kiaccudukanus. HomeHknarypa opraHMYeCKHX
coenunenuii (UIOITAK). BzaumHoe BiusiHME aTOMOB. OIEKTPOHHBIE 3 (PEKTHI.
[Tonsitue peaknuoHHoro ueHtpa. Knaccudukanuss OpraHMYecKHX peakuuid U HX
KOMITOHEHTOB. CpaBHUTEIbHAS XapaKTePUCTUKA PEAKIIMOHHON CIOCOOHOCTH aTOMOB
YIepo/a B COCTOSTHUM SP°, SP?, SP-TuOpHAM3aLuH.



14

3.2. O01mme 3aKOHOMEPHOCTH CTPOEHUS ¥ PEAKIIUOHHOI CTIOCOOHOCTH
KHCJIOPOICOAePKAIMNX OPraHUYeCKNX COeTNHEHH

Knaccugukanusi, HOMEHKJIATypa CIHPTOB, (EHOJIOB, OKCOCOCAMHCHHHA U
KapOOHOBBIX KHCIOT. OCHOBHBIE (PU3MKO-XUMUYECKHE CBOMCTBa. Bakueiimme
NPEJCTaBUTEIN, PACTIPOCTPAHCHUE B TIPUPOJIC, OMOJIOTHYECKAst POJIb U TPUMEHEHHE B
300TEXHUYECKON MpakThKe. KapOOHOBBIE KHCIOTHI CO CMEIIAaHHBIMU (PYHKIIUSMHU.
['MapOKCUKUCIIOTHI, (PEHOTOKCUKHICIOTHI, OKCOKUCIOTEL. OCOOCHHOCTH XUMHUYECKHIX
CBOWCTB, OMOJIOTHYECKAs POJIb.

3.3. JInnuapl

OOmiast XapakTepUCTUKa JMIHUIOB, Kilaccupukauus, OHUONOruyeckas poib.
ITpocteie nmunuael. HeitTpanbHble >kupbl (TpuamuuirivuepuHsl). CTpoeHHE KHUPOB.
XapakTepucTUKa KHUCJIOT, BXOAAUIMX B COCTaB JKUPOB. PU3UKO-XUMHUYECKHUE
CBOMCTBA JKMPOB: PacTBOPUMOCTb, 3MYJIbIMPOBAHHUE, TEMIIEPATYphl IUIABJICHUS,
TUAPOJIN3, TUAPOTEHN3AMSA, TAIOT€HUpOBaHne. Mblla, 1eTepreHTsl. AHATUTUYECKHE
KOHCTaHTBl JKAPOB: HOAHOE YHCIO, YHCIO OMBUICHHS, KHUCIOTHOE YHUCIO.
[Iporopkanue >KupoB.

[Tonarue o Bockax. CriepManeT, JJAaHOJIMH, ITYETUHBIN BOCK: UX POJIb.

Crepounpl. CTpoeHue, OMosIornueckas posib. X0JIECTEPHH.

Cnoxuble sunuapl. CTpoeHue, Ouojoruyeckas posib. BakHeiimue
npeacTaBuTeNd (HpochoaunuaoB, NIUKOJIUINAIOB.

3.4. YriaeBoabl

[Tonsartue, pacnpocTpaHeHue B NpUpoe, Ouosorudeckas poJib. Knaccudukarusi.
Howmenknartypa.

Momnocaxapuasl. Ctepuonsomepusi, L- u D-psiapl, onTtuueckue aHTHUIOJBI,
nuactepeoMepbl, snumepbl.  [[ukiio-okcotayromepus, CcrnocoObl HM300pakeHus
(popmynsl dumepa u Xeyopca), nupaHo3sl U (ypaHO3bl, 0- U [J-aHOMEpHI,
MOJTyaleTaIbHbIN (TTUKO3UAHBIN) ruapokcui. OU3nuecKkue CBOWCTBA, MyTapOTallHsl.
XUMUYECKHE  CBOMCTBA  MOHOCAXapHJOB: OKHUCIICHHE, BOCCTAHOBJICHHUE,
smuMepH3alns, 0o0pa3oBaHWE MPOCTHIX U CIOXKHBIX AuUpoB (aueratsl, Gocdarsl),
oOpa3oBaHM€  TJIMKO3UIOB,  KOHJeHcauus. KadecTBeHHbIE  peakuuu  Ha
MoHocaxapuabl. [IpousBoaHbie MoHOcaxapunoB. OTAenbHbIE NPEACTABUTEIIN.
buonornueckas poss.

Hucaxapuael. Mainbro3a, J1akTo3a, IeuioOno3a, caxaposa. IloHsarme
BOCCTaHABJIMBAIOIINE, HEBOCTaHABIMBAIOIINE caxapa. CTpoeHue, CBOMCTBa.

[Tonucaxapuapl. XUMHYECKOE CTPOEHHE, CBOMCTBA, OMOJOTHYECKas pOJb.
["'omomnonucaxapusl. Kpaxwmann, TJIMKOTEH, LIEJUTI0NI03A, JEKCTPaHBI.
['eTepononucaxapuasl. ['manypoHoBasi KUCI0Ta, XOHIPOUTHHCYJIb(AT, TeHapHH.

3.5. A3oTcoaep:kaiiue coeJMHEHUSI: AMUHOKHUCJIOTHI, NeNTHIbI U 0eJIKU

AmvunOKHCIOTHL. Knaccudukarus, nzomepusi, HomeHkiatypa. [I[porenHoreHHbIe
AMUHOKHUCJIOTHI. Du3ndeckue CcBoucTBa. [loBeleHME aMUHOKHUCIOT B PacTBOPE,
M303JICKTpHYECKas TOYKa. XHMHYECKHE CBOMCTBA aMHHOKHCIIOT: OOpa30BaHHE
MENTUIOB, XEJIaTOB; OKHCJICHHE, JACKapOOKCIWIMPOBAaHUE, JE3aMHUHHPOBAHUE.
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B3aumopeiicTBue ¢ a30TUCTOM KHUCIOTOW, (HOpManbAETUAOM, HUHTUIPUHOM U
OPUMEHEHUE 3TUX pPEeaKUUil JUisl KOJIMYECTBEHHOTO ONPEICIICHUS aMHUHOKHCIIOT.
KauecTBeHHBIE peaKIIMM AMUHOKHUCIIOT.

[enTune!. benku. Crpoenue, KJIaccuukanus, HOMEHKJIaTypa.
Pacnpoctpanenue B mnpupone, Ouosormyeckas posb. CTpoeHHe U YpPOBHHU
CTPYKTYpHOM opranuzauuu OenkoB. TUIbI CBsA3e M MX POJb B MOJEKyJaxX OEIKOB:
NEeNTUHAsA, BOJIOPOJAHAsA, JAMUCYJIb(UIHASA, MOHHAsA, CIOXKHOd(pUpPHAs CBA3M,
ruapodobHoe B3anMoeiicTBie. MOHOMEPHBIE M OJIMTOMEPHBIE OEIIKH.

OU3NKO-XUMUYECKHE CBONCTBA OCIKOB. AM(OTEpHOCTh, OydhepHbIe CBOHCTBA.
['uaponn3 Oenka. KommougHoe cocTtosiHue O€NKOB, H303JIEKTpUYECKas TOYKa,
Koaryjsiiusg W JaeHarypaunus. OmnpeneneHue aMHHOKHCIOTHOTO COCTaBa Oelika.
MeTop1 BBIICTICHUSI M OYHCTKH O€JIKOB (BBICATMBAHHUE, OCAKICHUE OpraHMUYEeCKUMU
PacTBOPUTEISIMU, TUANINA3, XpoMaTorpadus, snekTpodopes).

3.6. 'ereponukinyeckne coefuneHusi. HykiienHoBbIe KHCJI0THI

['erepouuknuyeckue coeauHenus. OOmas xapakrtepuctuka. Knaccudukaus.
ApOMaTHYHOCTh TE€TEPOLMKINYECKUX CHCTEM. KHCIIOTHBIE M OCHOBHBIE CBOWCTBA.
[IaTruneHHbIe, IECTUWICHHBIE TETEPOLUKIIBI C OJTHUM M JIBYMsI T€TEpOaTOMAMM U UX
npous3BoaHble.  KOHIAEHCHUpOBAHHBIE  CUCTEMBI  IeTepOUMKIOB.  OTHEIbHBIE
npeacraBureny. buonornueckas ponb. [loHaTue 06 ankanouaax, pacnpocTpaHEeHUE B
IPUPOJIE.

HyxnennoBbie kucinoTel. [loHsATHE O HYKJIEMHOBBIX KHCIOTaxX. buonornueckas
posib. Hykneotuasl, Hykineo3uasl. CTpoeHHE U YPOBHH OpPraHU3alldyd HYKJIEHUHOBBIX
kucnoT (AHK, PHK). [Ipunuun kommiemenTapHoctu, npasuiio Yapradda. Ilouarue
o reHax, kogoHax. Ocobennoctu crpoenuss PHK. Bunel PHK, ux Ouonormyeckas
pouib. buonoruueckas posib HykiieoTu10B: AT®, TAM®, ®AJ] (DMH), HAJI.

Paznen 4. BUOJIOI'MYECKASA XUMUSA

4.1. BuTaMuHbI

Buramunsl:  knaccudukanus, HOMEHKiIatypa (OykBeHHas, XHUMHYECKas,
dbusznonornyeckasi), ydyactue B oOmeHe BemiecTB. IloHsiTue o0 BUTamepax,
MpOBUTAMUHAX, aHTUBUTaMHHaX. [loHsTHEe 00 aBUTaMUHO3€, TUIIOBUTAMHHO3E,
runepBUuTaMuHo3e. VICTOUHUKM BUTAMUHOB JJISI CEIbCKOXO3SIMICTBEHHBIX KUBOTHBIX.
buonornyeckas poJib 1 CBsI3b ¢ hepMEHTaMHU.

OcHognble xupo- (A, D, E, K) u BogopactBopumbie Butamunsl (B, B, B3, Bs,
Bs, B12, H, C, P, ponuenas kucinora). KpaTkas xapakTepucTHKa KaXJI0r0 BUTAMHUHA:
Ha3BaHUE, XMMHUYECKash CTPYKTypa, (u3uyeckue CBOWCTBA, ydacThue B OOMEHE
BEILIECTB, MPOSBJIICHUE CHEIU(UUHBIX TMPU3HAKOB 3a00JICBaHUM, CBSI3aHHBIX C
BUTAMHUHOM, UCTOYHUKHU BUTAMHHA.

ButamunononoOusie BemiecTBa (BuTamuH F, kosH3um Q, Butamun U,
napaaMMHOOEH30IHasl KUCI0Ta, B1s, HHO3UT, XOJIWH, JIMTIOEBAsi KUCJIOTA). YUacTHe B
0OMEHE BEILECTB.
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4.2. DepMeHTHI

®epMenThl Kak OuokaranuzaTopbl. Kiaccudukanmuss W HOMEHKJIATypa
(depMeHTOB. XuMHUYecKas NpUpOJia, CTPOEHUE M CBoicTBa (epmeHTOoB. OAHO- U
JIBYXKOMITOHEHTHBbIE  (pepmeHThl.  XonodepmeHnT. Amnodepment. Kodaktop.
CoenuHeHus, BbICTyHarouye B poin Kogakropa, kopepmeHTsl. llonsatne 00
aKTUBHOM LIEHTpe (pepMeHTOB. Aitoctepuueckuid nueHTp. [lonsaTus o npodepmenTax,
MyIbTU(EPMEHTHBIX KOMIUIeKcaX. 30 epMeHThI.

[IpencraBiaenne o mexaHuzMe naeicTBUS pepmeHTOB. DaKTOPHI, BIUAIONINE HA
CKOpOCTh  (pepMEHTAaTMBHOW peakiuu (IpUpoJa  pPearupyrolinuxX  BEIIeCTB,
KOHIIeHTpalusi GepMeHTa U CyOCTpaTa, YCIOBUS MPOTEKAHUS PEAKIIIH).

OcHoBHbBIE CBOiicTBa (epMEeHTOB. Bpicokas KaTamuTHuecKas aKTUBHOCTb H
€AUHUIBI AKTUBHOCTH (epMeHTOB. CrnenupuyHOCTh U OOpATHUMOCTb JEHCTBHS.
BnusiHue temnepartypsbl, peakiuu Cpebl, IPUCYTCTBUS aKTUBATOPOB U MHTUOUTOPOB
Ha KaTaJIUTUYECKYyH0 AaKTUBHOCTh (epMEHTOB. Perymauus QepMeHTaTUBHOU
aKTUBHOCTU. Perynsuus myTeM HM3MEHEHMs] CKOPOCTH CHUHTe3a (PEpMEHTOB, IyTEM
KOBaJEHTHONH MOAM(UKAIMKM, acCOLMalUMU U JAUCCOLMAlMU. AJIOoCTepUUYecKas
perymsumsi, mOpuHUMII —oOpaTHOW cBs3u. MuruOuposanue. lcnonb3zoBaHue
(epMEHTHBIX IIPENapaToB B )KUBOTHOBO/ICTBE U MPOMBILIIIEHHOM PbIOOBOJICTBE.

4.3. O0meH BelecTB 1 YJHeprun. buosornyeckoe oxucsjieHne

OO6mrast xapakTepucThka OoOMEHa BEUIECTB U AHEpruu. [IoHATHS OCHOBHOW U
IPOAYKTUBHbIA 00MeH. [loHsiTHE O TpOMEXKYyTOUHOM OOMeHe (MeTaboau3me),
JUMUTUPYIOIIUX ATamax, Y3/l0BbIX MeTabonuTax. Anabonuzm. Kartabomusm.
CooTHomieHus: aHAOOJIMYECKMX U KaTaOOJIMYeCKHX TPOIECCOB Y PACTYIINX
YKUBOTHBIX, TITHUIL, PbIO U MPU TATOJIOTHH.

buosnepreruka. 3HavyeHue BBICOKOSHEPreTUYECKUX docdaron B
ouosHepretuke. buonornueckoe oxucieHue u ero ocoOeHHocTu. DepMeHThl U
KO(DEepMEeHThI, YYacTBYIOIIME B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOIIECCAX.
XapaktepucTuka npixatenbHod 1enu. OkucnurensHoe GochopumpoBaHre Kak
MEXaHU3M aKkKyMynupoBaHus d3Hepruu. OO6pazoBanne AT® mnpu okuclIeHUU
HAIHMH) u ®AJH, B neixarensHodt 1enu. [lomstus  cyOGcTpaTtHOTO
dbochopunupoBanus, cBOOOAHOTO OkucieHUs. LUK TprUKapOOHOBBIX KHCIOT, €ro
WHTETpanMoHHas, amdubonuyeckas (aHabojquueckas W KaTaboJnueckas),
PHEpreTuyeckas U BogopoanoHopHas GyHkuuu. Beixonm AT® npu okuclieHUU
anetmin-KoA. MukpocomanbHOe OKHUCIEHHE. Ponbp TMe4eHu B JIETOKCUKAIUU
Pa3IUYHBIX BEIIECTB.

4.4. T'opMoHBI
OO6mast xapakTepucTuka u Ouonorudeckas poiab ropMoHoB. Kiaccudukanus mo
MECTY CUHTE3a, XapaKTepy U MEXaHU3MY JCHUCTBUSA, XUMUYECKON IPUPOE.
[IpencraBnenne o MexaHu3Me HEHPOTYMOPATLHOM PETYJISAIINN OOMEHA BEIIECCTB.
[Iytr mposiBIIEHUSI PETYJIUPYIOLWIETO JEHMCTBUS TOPMOHOB. B3auMOCBSI3b TOPMOHOB,
dbepMeHTOB, BUTAMHUHOB. MeXaHU3M JCHCTBUS TOPMOHOB PAa3IMYHON XUMHYECKOU
npupoAasl. Penentopel ropMOHOB, BHYTPHUKJIIETOYHBIE TIOCPEAHUKN NIEPEavn CUTHAJIA
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ropmona epmeHTy (HAM®, noHs! kanblus, (GOCPOUHOZUTHIDI).

['OpMOHBI — TPOM3BOJIHBIE AMUHOKHCIOT (TOPMOHBI IIUTOBUIAHOMN IKeNe3bl,
MO3TOBOTO CJIOS HAJIOYeYHUKOB). BenkoBble W MENTHIHBIE TOPMOHBI (TOPMOHBI
TUIOTajIamyca, Tunogu3a, MoIKeIyI09HON Kelle3bl, TapalluTOBUIHBIX JKEJe3).

CrepougHble TOPMOHBI (TOPMOHBI KOPKOBOI'O CJIOS HaJIOYEYHHUKOB, IOJIOBBIE
ropmoHnsl). [Tonarue o ropmonounaax. [Ipocrarnanaunel.

["opMoHanbHasE perysius MeTaborn3Ma, IPoLecCOB POCTa U PA3BUTHS.

4.5. O06MeH yrJiIeBo10B

[lepeBapuBaHue yrieBOAOB B KEIYJOYHO-KHILIEYHOM TPAKTE U UX BCACBHIBAHHE.
Oco0eHHOCTH TPEeBpaICHUS YTJIEBOJOB KOpMa Yy pPa3HbIX BUIOB >KMBOTHBIX MPH
y4acTUU MHUKPOQIOPHl KETyJ0uHO-KUIIeyHoro Tpakta. ConepikaHue TIIOKO3bI B
KPOBU CEIbCKOXO35MCTBEHHBIX )KUBOTHBIX, ITUL, PHIO.

OcHOBHbIE META0OJMYECKUE IMYTH MPOMEKYTOUYHOTO OOMEHa YIJIeBOJIOB.
AHa’poOHBI  pacnan  yraeBonoB. Inmkonus. I'nmukorenomus.  CyOctpaTHoe
docopmwipoBaHe W HSHEPreTHUECKUN OalaHC TIJIMKOJM3a M T[JIMKOTEHOJIM3A.
AspobHOe  OKucieHHE  yrieBoAOB.  OKHMCIUTENbHOE  JAEKapOOKCHUIMPOBAHME
NUPOBUHOTPAJHON KUCIOTHI, NpeBpaileHue anetwi-KoA B nukie TpukapOOHOBBIX
KHUCJIOT. DHEpPreTUYecKuil OanaHC OKHCIEHUS TJIIOKO3bl B a3pPOOHBIX YCIIOBUSX.
[TpencraBienue o neHTo30gpochaTHOM MyTH OKUCIEHUS U €ro OMOJIOTUYECKON POJIH.
HukotnHamuiabie KO(EPMEHThl — UCTOYHUK BOCCTAHOBHUTEIIBHBIX 3KBUBAJICHTOB B
KJIETKE.

['mokoneorenes. [IpencraBienne 0 METUIMAIOHATHOM NYTH W €TO POJU A
JKBAUHBIX >KMBOTHBIX. brocuHTEe3 rmkoreHa (rivkoreHnes3). Posb meueHu B oOMeHe
yraeBoAoB. [nukoreHHass (QyHKUus medeHu. B3auMocBsa3bp OOMEHA YIJIEBOJOB C
apyrumu oOMeHamu. Perymsaumst oOMeHa yrieBonoB. HapyieHus yriaeBogHOro
oOMeHa. ['uno- u runeprivukemMus.

4.6. O0OMeH JMNINI0B

[lepeBapuBanre W BcachbIBaHWE JHMMHAOB. 3HAYCHUE JKEMYHBIX KUCIOT B
mpolieccax MnepeBapuBaHus JIMIKUIO0B U BCACBIBAHUS JKUPHBIX KUCIOT. OCOOEHHOCTU
oOMEeHa TUTUIOB Y )KBAYHBIX )KUBOTHBIX.

[TpomexxyTouHbIii 0oOMeH nTUNUAOB. BHyTpukierounsi aumnonu3. OKUCICHHE
TIIMIepruHa. AKTHBUPOBAaHWE W TPAHCIOPT JKMPHBIX KHCIOT B MHUTOXOHJIPHUHU.
OxuCIIeHHe HACHIIMICHHBIX KHCIOT C YETHBIM YHCJIOM YIJICPOAHBIX aTOMOB.
OCOOCHHOCTH OKHCIICHHUSI JKHUPHBIX KHCIOT C HEYETHBIM YHCJIOM YTJIEPOIHBIX
aTOMOB, HCHACBIIIEHHBIX J>XUPHBIX KHCJIOT. DHEPreTHYCCKUU OallaHC OKHMCIICHUS
YKUPHBIX KHCJIOT.

buocuHTe3 nmuMUIOB. BHOCWMHTE3 KUPHBIX KHUCIOT, TPHAIMITIUIEPUHOB M
dbochomumumoB. OOmeH  xomecrepuHa. KeronoBeie Tema.  OOpa3oBaHme,
OMonornYecKoe 3HaYeHUE U OCOOCHHOCTH METa0oJM3Ma KETOHOBBIX TEJ Y KBAYHBIX
JKUBOTHBIX. bHOXMMHYECKHEe MeXaHW3Mbl BO3HHKHOBEHHUS KeTo3a. KeroHemus,
KeToHypusi. Poiib medenn B numugHOM oOMeHe. B3ammocBsizb OOMEHa JIUMHIIOB C
0OMEHOM yTJIeBOI0B U OenKkoB. Perynsius u HapyleHus JUMUIHOTO OOMEHA.
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4.7. O0MeH 0eJIKOB 1 aAMHUHOKHCJIOT

OOmasi xapakTepucTuka oOMeHa O€NKOB Kak IIEeHTpajdbHOro oOMEHa B
MeTrabonuszme kieTku. [lytu popmupoBanus u ucnosab30BaHust PoHIa aMUHOKUCITIOT
B opranusme. banaHc azora u ero pa3HOBHIHOCTH, OEITKOBBIH MUHUMYM.

[lepeBapuBanue u BcacbiBaHue OenkoB. [IpoTeonutnyeckue (QepMeHTHI.
Oco0OeHHOCTH TIepeBapUBaHUsi OCIKOB Y HOBOPOXKIEHHBIX KUBOTHBIX. OCOOEHHOCTH
npeBpaiieHuss OeNKOB U a30TCOACPKALIUX COCTUHEHUN Yy JKBAUHBIX >KHUBOTHBIX.
[Iportecc rTHUEHUS OEIKOB B TOJICTOM OTHEJEC KHUIIEYHHKA M MEXaHU3MBI
00e3BpEeKUBAHUS.

buocunre3 Oenka. OOume NpUHIMIB MaTpUIHOro OuocuHTe3a. OCHOBHBIC
sTambl cuHTe3a Oenka. [locTrpaHcnsauunonHas Moaudukanus OenkoB. Perymsium
onocuHte3a Oenka. OcoOeHHOCTM OOMEHa XpOMONpPOTEUMHOB. ['eMoriaoOuH.
Metabonu3M aMHHOKUCIOT. BuocuMHTE3 3aMEHUMBIX aMUHOKHUCIOT. Katabomusm
aMUHOKHCJIOT. JlezaMuHUpOBaHuE AMUHOKHCIIOT (BOCCTaHOBUTEIBHOE,
TUJIPOJIUTUYECKOE, BHYTPUMOJIEKYIISIPHOE, OKUCIUTEIbHOE). TpaHCaMUHUPOBAaHUE U
ero Ouosnornyeckas poib. [[ekapOoKcUIMpoBaHUE AMHUHOKUCIOT U POJIb OMOTE€HHBIX
aMUHOB B OpraHU3M€ KUBOTHBIX. TOKCUYHOCTh aMMHUAKa U MyTH €r0 HEUTpanu3aliii.
buocrHTe3 MOUYEBUHBI KaK OCHOBHOM MyTh HEUTpalu3auu aMMuaka. Posb nedeHu B
oOMeHe OeKOB.

[Tytu mnpeBpamieHus O0€3a30THCTBIX YIJIEPOJHBIX OCTATKOB aMHUHOKHUCIOT.
[TonsiTHE O TIAMKOTEHHBIX M KETOTEHHBIX aMHUHOKHCIOTaX. B3anmMocBs3p oOMeHa
AMUHOKHCJIOT U OEJIKOB C IpyTUMU OOMEHaMHU.

4.8. O0OMEeH HYKJI€HHOBbIX KHCJIOT
@epMEHTAaTUBHBIN T'MAPOJIN3 HYKJIEONPOTENI0B. BecackiBaHME U HCTIOJIB30BAHUE
OpraHW3MOM IMPOAYKTOB THAPOJU3Aa. DHOCHMHTE3 NypHHOBBIX W NHUPUMHUIAUHOBBIX
ocHoBaHMI. CoeMHEHMS, BBICTYIIAIOIINE JOHOPAMH aTOMOB YIJIEpOJa U a30Ta MpHU
OMoCHHTE3€ a30TUCTHIX OCHOBaHMM. [IpOMYKTHI OKMCIECHUSI a30TUCTHIX OCHOBAaHUH B
OpraHu3Me pPA3IUYHBIX BUJOB KMBOTHBIX U pbl0. Hapymenuss oOMeHa a30THUCTBIX
OCHOBAHUU U UX IIPOSIBIICHUS.

4.9. O6MeH BOAbI U MUHEPAIBHBIX BElllECTB

Copnepkanue, pacupeleliCcHHe, COCTOSHHUE BOJbI B OpPraHU3ME M €€ POJIb B
oOMEHE BEIIECTB. OJICKTPOJIUTHBIM COCTAaB XKHUAKOCTEH opranuzma. KwucmotHo-
OCHOBHOC pAaBHOBECHE W MEXaHWU3MBI €ro peryisnuu. HapymeHus KHCITOTHO-
OCHOBHOT'O paBHOBecCHs. Perysmus BoTHO-COJIEBOTO 0OMEHa.

Makpo- (kanuii, HaTpui, KaJbliMii, Maruui, gocdop, cepa) U MUKPOIIEMEHTHI
(>kene30, KOOAIBT, MO, CEJIeH, MapraHell, IIMHK), UX OMOJIOrM4YecKasi pojib, y4acTUe B
oOMeHne BemiecTB. I[loHSATHE O OMOrCOXMMHYECKMX TPOBHHIMAX W DHJICMHH.
[IpuMeHeHHE MaKpO- WU MHUKPODJIEMEHTOB B >KMBOTHOBOJICTBE W IPOMBIIIICHHOM
pPHIOOBOJICTBE.

4.10. buoxumusi OTJeJbHbIX OPraHOB U TKAHE
KpoBb. OOmias xapakTepucThka. XuMudeckuii coctaB. (OcCoOeHHOCTH
MeTabonu3mMa B (OPMEHHBIX 3JIeMeHTax. Bo3pacTHble M BHAOBBIE OCOOEHHOCTU
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XUMHUYECKOTO COCTaBa KPOBU B HOPME U IIPH MATOJIOTUH.

Mpimieynast Tkanb. O01mias xapakrtepuctiuka. OpraHnyeckue BeleCTBa MBbIIIII:
OenKku, yriaeBOJAbl, JMMHUIAbI, HEOETKOBBIE a30TCOJEpXKale U 0e3a30TUCThIC
BemecTBa. OcoOeHHOCTH 0OMeHa OENKOB, YIJI€BOIOB, JIMIHIOB B MBIIICYHON TKaHH.
buoxuMuyeckue OCHOBbI MEXaHM3Ma COKpalleHUs MbIIL. Makpo3pruyeckue
COEJIMHEHHUS, 00eCIeUNBAIOIINE COKPATUTEIbHYIO (DYHKIIMIO MBI, U MEXaHU3MBI
UX BOCCTaHOBIIEHUSA. ATpodusi, tucTpodusi.

HepBHas Tkanb. Xumudeckuii coctaB. OcoOCHHOCTH OOMEHa BEIIECTB B
HEepBHOU TKaHU. DyHKIMOHAIBHAS CBA3b MEXKAY COCTOSTHUEM HEPBHOW TKaHU U €€
MeTaboIM3MOM. XUMU3M Tepeladll HEPBHOTO UMITYJIbca. MenuaTopsl.

IToueynas tkanb. OcoOEHHOCTH OOMEHA BEIIECTB B IOYECYHOM TKaHH. Moua,
oOmiasi XapakTEepPUCTHKA, (U3UYECKHE CBOWCTBA. XHMHYECKHH COCTaB MOYH.
Oprannyeckre 1 HEOPraHNYECKUE BEIIECTBA MOYM B HOPME U IIPU MATOJIOTHH.

4.11. BuoxuMH4YeCKHE OCHOBBI MMPOYKTHBHOCTH
CeJIbCKOXO035IiICTBEHHBIX KUBOTHBIX, ITHI[ U PbIO

CocTaB ¥ nuIIeBas IEHHOCTh MsCa Pa3IMYHBIX BUOB KUBOTHBIX. OCOOCHHOCTH
oOMeHa BEIIECTB B MEIIIIE. bHOXMMHUYECKHE W3MEHEHUS B MBIIIIE TOCIE YOO
OxoueHeHue. buoxuMmuuecke OCHOBBI MPOIECCa CO3PEBAHUS MsCA.

OcobenHoctu oOMEHa BelIeCTB B MoJIouHOM >keneze. CocraB U  (hU3UKO-
XUMHYECKHE CBOMCTBA MOJOKAa W MOJIO3MBA Y pa3HbIX BHJIOB JKHBOTHBIX.
broxumuyeckre 0CHOBBI OMOCHHTE3a OCIIKOB, JIUTIHUIOB, YIJIEBOIOB MOJIOKA.

OcoOenHocTn OOMEHa BeEIIECTB y MNOTUL. buoxumus silia U AMYHON
POayKTUBHOCTH. OCOOCHHOCTH OMOCHHTE3a OCHOBHBIX KOMIIOHCHTOB SIUTIA.

XUMHUYECKHI COCTaB BOJIOCSHOTO TMOKpoBa. benku mepctu. KepatuH.
V3MeHeHnsT XMMUYECKOTO COCTaBa BOJIOCA TPH HApPYIICHUH METAa0O0Iu3Ma W TpH
XpaHCHUH.

OcobeHHOoCTH 0OMEHa BEIIeCTB Y phl0. XuMHuueckuii coctaB pel0. OcoOeHHOCTH
OMOCHHTE3a OCHOBHBIX KOMIIOHEHTOB.
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4.2. MeToanuyeckue peKOMEHIAIUM MO0 OPraHU3aIUH U BbHITIOJITHEHHUIO
CaMOCTOAATEJILHOM PadoThI

[Tpu opranu3anuu caMOCTOSITEILHOW paObOThI CTYIEHTOB, KPOME UCTIONB30BaHUS
IpU W3YYCHHWH JICKIIMOHHBIX MAaTEepUAIOB (BKJIOYAsl SJCKTPOHHBIE U OyMaKHBbIC
TEKCTHI JICKIMI), Y4YeOHUKOB, Y4eOHO-METOAMUYECKUX MOCOOMH, peaTn3yrTcs
cineayromme ¢GopMbl CaMOCTOSATENbHONW PabOTHI: MOATroTOBKa pedeparoB u (WIIH)
NPE3CHTAIUN TT0 TeMaM, BEBIHOCUMBIM Ha CAMOCTOSITEITLHOE N3YUCHHE.

4.3. Hepeqeﬂb PEKOMEHAYEMBIX CPEACTB ITHATHOCTUKH KOMHeTeH]_[l/lﬁ

Jlnst  omeHKHM y4EOHBIX JOCTIDKEHHWW OO0ydJalmmxcs B NPHOOPETECHUH
KOMIICTCHIIMA PEKOMEHAYETCA MCIOJIb30BaTh  CICAYIOMUN  JTHArHOCTUYECKUN
WHCTPYMEHTAPUN:

— MPOBEAECHUE TEKYIIHUX OMPOCOB;

— cJladya MOAYJIeH;

— oopMIICHUE BBITIOTHEHHBIX JIAOOPATOPHBIX paboT;

— cJlaya 3a4eTa, YK3aMCHa.

4.4. Metoab! (T€XHOJIOTUN) 00ydeHUsI

B npouecce ocBoeHHs y4eOHON IUCHUIUIMHBI HMCIHOJIB3YETCS MOAYJIbHO-
PEUTUHTOBAsI TEXHOJIOTHSI.

OCHOBHBIMH METOJIAMU SIBJISIFOTCSI:

— 3JIEMEHTHI MPOOJEMHOT0 U3yYEHUs y4eOHOU MUCUUIUIMHBI, peau3yeMble Ha
JIEKLIMOHHBIX 3aHATHUSAX U MPU CAMOCTOSITENIbHON padoTe;

— DJIEMEHTBl y4e€OHO-HCCIIENOBATENBCKON JEATENIBHOCTH, pEeAn3yeMO Ha
7a00paTOPHBIX 3aHATUSAX U IPU CAMOCTOATENBLHOM padoTe.



