MHUHUCTEPCTBO OBPA30BAHUSA PECITYBJIMKHU BEJIAPYCbH

YYEBHO-METOANYECKOE OFBE/IMUHEHUE
IO OEPA30BAHHIO B OBJIACTH CEJIbCKOI'O XO3SIMCTBA

YTBEPXKIAIO
IlepBr1it 3amectuTens Munucrpa
obOpazoBanus Pecrmry6nuku benapych

A.T'. baxanoBuu
202 .
Peructparmonuslii No /mp.

XNUMHUA

[TpumepHas yuyeOHasi mporpamMma 1o yuyeOHoW JUCIUIUIMHE ISl CIEHUAaTbHOCTEN
6-05-0811-02 [Tpon3B0ACTBO IPOIYKITUHU JKHBOTHOTO TIPOUCXOKICHHS,
6-05-0831-01 BoxHbie Gnopecypchl U aKBaKyJIbTypa

COI'JTACOBAHO
[IepBb1it 3aMecTuTeNns MHUHHCTpA
CEJBbCKOT0 X0351CTBa U IPOIOBOJILCTBUS
PecnyOnuku Benapycn
C.A. ®eguenko
202 r.

COI''TACOBAHO

Hauanbnuk ['maBHOrO ynpasnenuss oO0pa3zoBaHus,
HAYK{ U KaJIpoBOH NOJIMTHKK MUHHCTEPCTBA
CEJIBCKOT0 X035CTBA U MPOIOBOJILCTBUSA
PecrryOnvku Benapycs

B.A. CamcoHOBHY
202 r.

COI''TACOBAHO

Havanbauk ['maBHOTO ynpasineHus

WHTEHCU(HKAIINY )KUBOTHOBOJICTBA U

PBIOOXO3HCTBEHHON IEATETLHOCTH

MuHHCTEpPCTBA CEIBCKOTO X031 CTBa

u ipojoBobcTBHS Pecybnmku benapych
H. A. Connu

202 1.

COI''TACOBAHO

I'enepalibHBIN JUPEKTOP TOCYIAPCTBEHHOTO
00bEJMHEHUSI [T0 MEJIMOPALIUH 3EMEb, BOJHOMY
Y PEIOHOMY XO035HCTBY «berBoaxo3»

B. B. Ackepko

202 1.

COT'JTACOBAHO

[pencenarens Y4eOHO-METOANIECKOTO
00beIMHEHUS 110 00Pa30BaHUI0 B 00J1aCTH
CEJIBCKOTO X03sIICTBa

B. B. Benukanos
202 1.

COI'JTACOBAHO
Havanpauk ['maBHOrO ynpasineHus
po(heCCHOHAIBHOTO 00pa30BaHUs
MuHucTepcTBa 00pa30BaHuUs
PecnrybOnvku benapycs

C. H. ITumos
202 r.

COI'JTACOBAHO

[TpopekTop 1Mo HayYHO-METOINYECKOM
pabote ["'ocy1apcTBEHHOTO YUPEKICHUS
obpa3zoBanmus «PecryOnnkanckui
MHCTHUTYT BBICIIEH IIIKOJIBD»

H. B. TuroBuu
202 1.

DKcrepT-HOPMOKOHTPOJIEP

202 T.

Munuck 20
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COCTABUTEJIM:
W. B. Kopanesa, 3aBeaytommii kadeapoil xumuu yupexnaeHus obOpazoBanus «bemopycckas
rocynapctBeHHass opaeHoB Oxra0Opeckoii  PeBomonmum u  TpymoBoro KpacHoro 3nHameHu
CEJIbCKOXO3SIICTBEHHAsI aKaIeMUs», KaHAUJAT CEIbCKOX03SIMCTBEHHBIX HAYK, TOLIEHT;

O. B. IlogmyOuas, poneHt kadeapsl XUMHH YyUpekaeHus oOpaszoBanus «bemopycckas
rocynapctBeHHass opaeHoB Oxrsa0Opeckoii  PeBomonmum u  TpymoBoro KpacHoro 3nameHu
CEJIbCKOXO3SIICTBEHHAsI aKaIeMUs», KaHAUJAT CEJIbCKOX03SIMCTBEHHBIX HAYK, TOLIEHT;

E. B. MoxoBa, mponeHT kadeApbl XUMUU YupexAcHHs oOpazoBaHus «benopycckas
rocynapctBeHHass opaeHoB Oxrsa0Opeckoii  PeBomonmum wu  TpymoBoro KpacHoro 3nameHu
CEJIbCKOXO3SIMCTBEHHAS aKaJEMUs», KAHIUIAT CEJIbCKOXO3SIICTBEHHBIX HAYK, JOLICHT;

. 1O. Toctpam, nomneHt kadeapbl XUMHHA YUIpexACHUS 00pa3oBaHus «BureOckas opreHa «3HaK
[Toueray rocyaapcTBeHHas aKaJeMUs BETEPUHAPHOW METUIIMHBD», KaHIUAAT OMOJIOTUYECKUX HaYK,
JOLEHT

PEINEH3EHTBI:

kKadenpa aHATOMUU KUBOTHBIX YUpPEXKJACHHUS 00pa3oBaHus «['pOMHEHCKHI TOCYydapCTBEHHBIN
arpapHblil yausepcutet» (mpotokos Ne 11 ot 18 anpenst 2023 r.);

A. A. X0ueHKOB, IJTaBHBII HAY4HBIH COTPYJHUK JJaOOPATOPUM TEXHOJIOTUH POU3BOCTBA CBUHHUHBI
M 300THTHeHbI PecyOnukanckoro yHutapaoro npeanpustus «Hayuno-npaktuueckuii neatp HAH
benapycu 1o )xuBOTHOBOJCTBY», JOKTOP CEIbCKOXO35ICTBEHHBIX HAyK, IIpodeccop

PEKOMEH/IOBAHA K YTBEPXKJIEHUIO B KAYECTBE TUIIOBOW:

kadenpoit xumuM yupexxaeHus oOpasoBaHusi «benmopycckas rocynapcTBeHHas —OpJI€HOB
Oxkts6pbckoit PeBomtoniu u TpymoBoro KpacHoro 3HaMeHM CelIbCKOXO3SHCTBEHHASI aKaJIeMUSD)
(mpotokoun Ne 9 ot 26 ampens 2023 r.);

METOJIMYECKOM KOMHUCCHEH (akynpTeTa OHOTEXHOJOTMHM U  aKBAKYIbTYphl  YUPEKIACHUS
oOpazoBanus «benopycckas rocynapctBeHHast opaeHoB OkTsOpbckoit PeBomtoniuu u TpymoBoro
KpacHoro 3HaMeHH CebCKOX03sHCTBEHHAs akaaeMus (potokos Ne ot 30 mast 2023 1.);

Hay4YHO-METOJMYECKUM COBETOM YyupekIeHUs oOpa3oBaHusi «bemopycckas rocynapcTBeHHas
opnenoB Okts0pbckoit PeBomorun u TpymoBoro KpacHoro 3HamMeHH CEIbCKOXO3SICTBEHHAS

akagemus» (mpotokon Ne 9 ot 31 mas 2023 1.);

HAYYHO-METOJIMYECKUM COBETOM IO 300TEXHHUYECKUM CIICIUAIBLHOCTSAM Y UYeOHO-METOIMUECKOTO
00BETMHEHUS TT0 00Pa30BaHUIO B 00JIACTH CEITBCKOTO X03s1cTBa (TIPOTOKOT No 2023 1.).

OtBercTBeHHBIH 32 penakiuio: T. Y. CkukeBn4

OtsercTBeHHBIC 3a BITycK: . B. KoBanesa, O. B. [TogmxyOnas
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1. MOACHUTEJIBHASA 3AIIMCKA

Xumus — HayKa, OOBICHSIONMAS XUMUYECKHAE SIBJICHHS M YCTaHABIMBAIOIIAS WX
3aKOHOMEPHOCTM Ha OCHOBaHUU OOIIMX MPUHIUIIOB Pa3BUTUS MTPUPOJBI U
ecTecTBO3HaHUs. V3ydeHWe XUMHUYECKOTO COCTaBa HEOPraHMYECKHUX BEIECTB H
KUBBIX OPTaHU3MOB, a TAK)KE€ 3aKOHOMEPHOCTEW XMMHUYECKUX PEAKIUM, JICKAIIUX B
OCHOBE OMOXMMHUYECKUX MPEBpAIICHUM, TaeT BO3MOKHOCTh YIPABIISTH MPOIECCAMU
KUBHEACATECIBHOCTA C 1I€JIbI0 TOBBIIICHUS] MPOJYKTUBHOCTH >KUBOTHOBOJICTBA,
NTUIEBOACTBA U PbIOOBOJICTBA.

B crnoxnom komiuiekce (HU3MKO-XMMHYECKUX MPOLIECCOB, MPOTEKAIOIMIUX B
OpraHu3M€ M COCTAaBISIOIIUX OCHOBY JKM3HHM, YYacTBYIOT B OOJIBIIIMHCTBE
OpraHUYecKue BellecTBa. XUMHUs Oa3upyeTcsl Ha 3HAHUU CTPYKTYpPbl U CBOMCTB 3THX
BEIIECTB M TMO3BOJISIET TOHSATh 3aKOHOMEPHOCTHM XHMHUYECKHX IPOLIECCOB,
MPOTEKAIONIUX B JKUBBIX OpraHu3Max. l3ydaembie TeMbl y4eOHOW HUCHUTLTAHBI
«XuMus»  UMEIT  NPO(EeCCHOHAIBHYI0  HAMNpaBICHHOCTh, YTO  IOMOTaeT
chopMUpOBaTh y CTYJEHTOB OHMOJIOTUYECKOE MBIIUICHHE U TO3BOJISIET MOJIYYUTh
0a30Bbl€ 3HAHUS JIJI1 OCBOEHUS TUCIIUIUIMH TPO(PECCHOHATBLHOIO IUKJIA.

Llenv Oucyunnumst — TPUOOPETEHUE CTYJIEHTaMU HABBIKOB HCIIOJIb30BaHUS
METOJIOB TEOPETUYECKOT0 M HKCIEPUMEHTAJIBLHOIO KCCJICIOBaHUS B XHUMUH,
MIPUMEHEHUSI OCHOBHBIX 3aKOHOB XMMUHU JIJI PEUICHUS] MPUKIIAIHBIX 3a]1a4, a TaKXKe
BBITIOJIHEHUS] XUMUYECKHUX HKCIIEPUMEHTOB U 00pabOTKH UX PE3yJIbTATOB.

OcHosHOUl  3a0aueli Y4eOHOU OucyuniuHvl SIBIAsieTCS (GOPMHUpPOBAHUE Y
COBPEMEHHOIO CIIEIMATUCTa XUMUYECKOTO MBIIIJIEHUS, TOMOTAOUIEr0 EMY pEIIaTh
BOIPOCHI KAYE€CTBA M HAJICKHOCTH PA3IMYHBIX MPENapaToB, a TAKKE MHOTOOOpa3HbIC
YacTHBIC MTPOOJIEMbI OMOXUMHUYECKOTO HAPABJICHHUS.

BaxHo#l cocTraBHOW 4YacThlO TIporiecca H3YYCHHS YYeOHOH JIUCITUTIIAHBI
«Xumus SBISIETCS TaOOPATOPHBIN MPAKTUKYM, PA3BUBAIOIINN Y CTY/ICHTOB HaBBIKU
HAay4YyHOTO DJKCIEPUMEHTUPOBAHUA, HUcCCieAoBaHus. bynynmi cnenuanuct AoJKeH
O03HAKOMUTBHCSI C TPUMEHEHHEM XHUMHUYECKUX M (PU3UKO-XUMUUYECKUX METOIOB
aHajgu3a TpPU 300TEXHUYECKMX U OMOXMMHUECKHUX HCCIEIOBAHUSIX, a TakKXkKe B
HCCIICIOBAHUSX [0 KOHTPOJIIO OKPY’KalIIeH cpelbl B 30HaX >KUBOTHOBOJICTBA,
MITUIIEBOJICTBA U PHIOOBOJICTBA U OMPEALIISATh OMOXUMUYECKHUE TTOKAa3aTeIu OCHOBHBIX
0OMEHOB, KPOBU U MOYH.

OcBoenne yd4eOHOW IUCHUIIIMHBI «XHUMHS» HCIHOJIB3YETCS TPH H3YYCHHUH
MOCIEAYIOMUX  y4eOHbIX  muciumuinH:  «['eHetukay,  «MUKpoOHOIOTHSY,
«Texuomorus mepepabOTKH PBIOHOW MPOMYKIIUN», «300THUTUCHA», «[ UAPOXUMUSY,
«IKOJIOTHUS PHIO.

B pesynprate u3ydeHus y4eOHON IUCHMIUTUHBI «XUMHSD CTYACHT JOJKEH
Pa3BUTh U 3aKPENUTh 0a30BbIe TPO(DEecCHOHATBLHBIE KOMIIETEHITUH:

st cnenmanbHocTH  6-05-0811-02  [Ipow3BOACTBO MPOAYKIIUU  KHUBOTHOTO
MPOUCXOXKJCHUSI — TPOBOJAWTH aHAJM3 OCHOBHBIX XUMHUYECKUX SIBIICHHN WU
MIPOIIECCOB, MPOUCXOIANIUX B MPUPOJAC, U TTOHUMATh MX 3HAYCHHUE B MPOU3BOJICTBE
IPOIYKIMU KUBOTHOBO/JICTBA,;

s cnenuanbHoctd 6-05-0831-01 Bognbie Ouopecypchl M akBakyjlIbTypa —
NOHMMATh 3HAYEHUE OCHOBHBIX XHMHUYECKMX SIBJICHMM WM  MPOLECCOB,
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IPOUCXOJAIIMX B MPUPOJE, a TAKIKE HEIOCPEACTBEHHO B BOAOEME, IPUMEHSTh UX B
MIPOU3BOJICTBE CENbCKOXO3SIMCTBEHHON MPOAYKIIMH, B YACTHOCTH PHIOHOM.
B pesynbpTaTe nzydeHus yaeOHOU TUCITUTUIMHBI « XUMHUSD 00YUarONTUIACS JOJIKEH:
3HaMb.

- OCHOBHBIE ~ XMMHUYECKHE TIOHSATUS U  3aKOHbI, HauboJiee  BaKHBIC
TEPMOJINHAMUYECKUE U KHHETUYECKUE 3aKOHOMEPHOCTH XUMUYECKUX ITPOLECCOB;

- Oy(epHbIe pacTBOPHI U KOJTTUTATUBHBIE CBOWCTBA PACTBOPOB;

- KOJUIOUTHBIE PACTBOPHI U (PU3UKO-XUMHYECKHUE OCOOCHHOCTH MOBEPXHOCTHBIX
SIBJICHUU;

- CBOWCTBAa OWMOTEHHBIX DOJEMEHTOB U HX COCJUHEHUH, MPEACTABISIONIUX
HanOOJIBIIUN UHTEPEC JIsl CIICIIUAIMCTOB CETLCKOrO X0351CTBA;

- OCHOBHBIE€ METO/Ibl KAUECTBEHHOT'O U KOJINYECTBEHHOTO aHAJIN34;

- XUMUYECKYIO TPUPOAY OPTaHUYECKHX COCIUHEHUH M UX OHOJOTUYECKYIO
poJIb;

- OMOJIOTUYECKU AaKTHUBHBIC BEILECTBA, WX MPUMEHEHHUE B 300TEXHUYECKOU
MPaKTHUKE;

- OCHOBHBIE 3aKOHOMEPHOCTH META0OJUYECKUX MPOLECCOB, JIEKALIIUX B OCHOBE
(U3MOIOTUYECKUX SIBJICHUM;

- BOIPOCHI (DYHKIIMOHATBLHON OMOXMMUU, B YACTHOCTHA OMOXUMHUU KPOBH, MBIIIIII,
HEPBHOW U COCMHUTENHON TKaHU, IEYEHU, U OCHOB OMOXUMUU MPOAYKTUBHOCTH;

- OMO’PHEPreTUKY YKMUBOTO OPraHU3Ma;

yMemy:

- TOTOBUTbH PACTBOPHI 3aJITaHHOW KOHIIEHTPAIUU;

- IPOTHO3UPOBATh HAa OCHOBE 3aKOHOB CTEXMOMETPUM U TEPMOJUHAMHUKU
IIPOTEKAHUE IIPOLIECCOB;

- XapaKTepu30BaTh CHEHU(PUIYECKYI0 pOJIb OHOTEHHBIX DJIEMEHTOB U UX
COCJIMHEHUH B )KUBBIX CUCTEMAX;

- MPOBOJUTh XUMHUYECKHE U (PU3UKO-XMMUUYECKHE METOJbl aHajdu3a MpH
300TEXHUYECKUX UM OHOXMMHUYECKUX MCCIEAOBAHUAX M B HCCICAOBAHUSAX IO
KOHTPOJIKO OKPYXarollle cpeasl B 30HAX JKMBOTHOBOJCTBA, NTULEBOJCTBA U
pBIOOBOACTBA;

- OIIpeneNsATh OMOXMMUYECKHUE TTOKA3aTeNId OCHOBHBIX OOMEHOB, KPOBH U MOYU;
61a0ems:

- IOHSITUMHBIM anmnapaToM, OCHOBHBIMH 3aKOHAMH U TEOPUSMH COBPEMEHHOM
XUMUH,;

- TEOPETHUYECKUMHU 3HAHUSAMH CBOWCTB DJEMEHTOB M BEIIECTB B 0O0BEME,
JIOCTaTOYHOM JUJISI TOCJEAYIOLIETO YCBOCHUS CIEUUAIBHBIX TUCIUTLINH;

- METOZIaMU CaMOCTOSITEIILHOW OSKCIEPUMEHTAILHONH pa0OThl B XMMHYECKOM
nabopaTopuu U crmocobamu 6€30macHOro oOpalIieHusl C BEeIEeCTBAMHU, Ta00PATOPHBIM
obopynoBaHUEM;

- OCHOBHBIMM METOJIMKAMU XUMHUYECKUX U (U3UKO-XHUMHUYECKUX METOJIOB
aHajgu3a TMPU 300TEXHUYECKUX M OMOXMMHUYECKHUX HCCIEJOBAHUSX, a TakKXe B
UCCJIEIOBAHMSIX [0 MOHUTOPUHTY KaueCTBa KOPMOB U TUTUEHBI CPeJibl OOMTaHUSI.

B pamkax o0pazoBaTenbHOro mpolecca Mo AaHHOW Y4eOHOW JUCIUIUIMHE
CTYJIEHT JOJDKEH MPUOOPECTH HE TOJBKO TEOPETUYECKHUE W MPAKTUYECKUE 3HAHMS,
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YMEHUS ¥ HAaBBIKHU MO CHEIUATbHOCTH, HO U Pa3BUTh CBOM LIEHHOCTHO-JTMYHOCTHBIM,
JTyXOBHBIN MOTEHIMAN, C(POPMHUPOBATH KaueCTBa MAaTPUOTA U TPaXKAaHUHA, TOTOBOTO
K aKTUBHOMY YYacTHIO B DKOHOMHYECKOH, MPOU3BOJCTBEHHOH, OOIIECTBEHHON H
COLIMATIbHO-KYJIbTYPHOM KH3HU CTPAHHbI.

Ha u3yuenue yueOHON TUCIUIUIMHBI « XUMUSD» 10 crenuaibHocTsM 6-05-0811-02
[Tpon3BOACTBO MPOMYKIIMH XUBOTHOTO mpoucxoxacHus u 6-05-0831-01 Bomubie
ouopecypchl U akBakyJbTypa mnpeaycmorpeHo 240 yaco, B ToM uucie 144 yaca
ayTuTOpHBIX 3aHsaTuid. [IpumepHOe pacmpeneneHue ayAUTOPHBIX YacOB MO BUAAM
3aHATHH: JIEKIUHU — 72 4daca, 1abopaTopHbIe 3aHATUS — /2 Yaca.

Pexomennyemas popma mpoMeKyTOYHOM aTTeCcTallMK — 3a4€T, IK3aMEH.
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2. [IpuMepHBIi TeMAaTHUYECKHH NJIAH
1o crienuanbHOCTIM 6-05-0811-02 [Tpon3BOACTBO MPOAYKIIMK KHBOTHOTO MTPOUCXOKICHUS
6-05-0831-01 Boanble 6Mopecypchl M aKBaKyJIbTypa

Bcero B ToMm uncine
HaumeHoBaHue pa3nienioB u TeM ayIUTOPHBIX naboparopH
JICKIINU
4acoB bIC 3aHATHUSA
Paszen 1. OBLLIAS XUMU 56 30 26
1.1. | ATOMHO-MOJEKYJISIPHOE YIeHUE 6 2 4
1.2. |CtpoeHue BeliecTBa: aTOM, XMMUYECKas CBSI3b U 4 5
CTPOCHHUE MOJICKYI
1.3. |OcHOBBI OMOPHEPTETHKH: XUMHUYECKast 8 4 4
TEPMOJIMHAMUKA M KHHETHKA XUMUYCCKUX PeaKIUil
1.4. |PacTBOpHI: COCTaB, KOJUTUTaTUBHBIC CBOMCTBA W 12 6 6
WOHHBIC PABHOBECHSI
1.5. |OkHuCIUTETHFHO-BOCCTAHOBUTEIHHBIE TIPOIIECCHI 6 2 4
1.6. |KomiiekcHble COEIMHEHHUS U UX CBOMCTBA 3] 4 2
1.7. |KommoumHbie pacTBOPHI 6 4 2
1.8. |®U3NKO-XUMHUYECKHE OCHOBBI TOBEPXHOCTHBIX ) ) _
SIBIICHUI
1.9. |Xumust OMOTEHHBIX 3JIEMEHTOB 6 4 2
Pazpen 2. OCHOBHBIE METO/IbI 16 6 10
AHAJIMTUYECKOU XMW
2.1. |OOGuire BOMpOCH TEOPUH 2 2 —
2.2. |KauecTBeHHBIN aHATN3 2 — 2
2.3. |KomnuecTBEHHEBIN aHAIN3 6 4
2.4. | OU3HKO-XUMUYECKHE METO/IbI aHAIIN3A 6 2 4
Paznen 3. OPTAHUUYECKAS XMW 28 14 14
3.1. | Teopernveckrne OCHOBBI OPraHUYECKOW XHUMHU 4 2 2
3.2. |OO0mue 3aKOHOMEPHOCTH CTPOSHUS U PEaKLHOHHOM
CITOCOOHOCTH KHMCIIOPOJICOIEPIKAIINX OPraHUYECKHUX 4 2 2
COCTTMHEHUH
3.3. |Jlunumet 4 2 2
3.4. |YrueBosl 4 2
3.5. |AzoTconepxaliie COCIUHCHHS: aMUHOKHCIIOTHI, 8 4 4
MENTUIBI B OCTIKH
3.6. |[ereponmknnyeckue coenuHenus. HykinenHoBbIe 4 5 2
KHCJIOTBI
Paznen 4. BUOJIOTMYECKASA XUMUA 44 22 22
4.1. |BuramuHbI 4 2 2
4.2. |®epMeHTHI 4 2 2
4.3. |OOMeHn BemecTB © JHepruw. buonormueckoe 4 ) 2
OKHCJICHHE
4.4. |TopMOHBI 2 — 2
4.5. |OGMeH yriIeBOJIOB. 6 4 2
4.6. |OOMEH JUNKI0B 6 4 2
4.7. |OOMeH OeTKOB 1 aMUHOKHCIIOT 6 4 2
4.8. |OOMeH HyKJIEUHOBBIX KHCIOT 4 2 2
4.9. |OOMeH BOJIbI 1 MUHEPATBHBIX BEIIECTB 4 2 2
4.10.| buoxumus OTAETBHBIX OPraHOB U TKAaHEH 2 — 2
4.11.| buoxumudeckue OCHOBBI MIPOTyKTUBHOCTH 2 B 2
CEJIbCKOXO03SICTBEHHBIX JKUBOTHBIX, ITHII U PHIO
Bcero gacos 144 72 72
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3. COAEP/ KAHUE YYEBHOI'O MATEPHUAJIA

Pazngen 1. OBILIAS XUMMUSA
1.1. ATOMHO-MOJIEKYJISIPHOE YYeHHe

XUMHS KaK pa3fesl eCTECTBO3HAHUSA — HAYyKa O BEIIECTBAX U UX MPEBPAILLICHUSX.
Hcnonp3oBaHue JOCTHKCHMH XHMHMHU B JKMBOTHOBOJICTBE, IITHIICBOJICTBE U
pBIOOBOJICTBE:  OMOJIOTMYECKHM  aKTHBHBIC  BEIECTBA, KOPMOBBIE  J100ABKH,
AHTHUOKCHUJIAHTHI, KOHCEPBAHTHI. XUMHUS U HKOJIOTUA: BOMPOCHI OXPAHBI OKPYKAIOIIEH
Cpeabl B 30HAX MPOMBIIIJICHHOTO )KWBOTHOBO/ICTBA, ITUIIEBOJICTBA U PHIOOBOICTBA.

OCHOBHBIC TIOHATUSI M 3aKOHBI CTEXMOMETPUM. OKBUBAJICHT. DakTop
SKBUBAJICHTHOCTU. MosipHas Macca OSKBUBAJICHTA. 3aKOH OSKBUBAJICHTHBIX
OTHOIIICHMH.

Baxnenmme Kinacchl ¥ HOMEHKJIATYpa HEOPTaHUYECKUX BEIIECTB.

1.2. CTpoenne BemiecTBa: aTOM, XHMHYECKAasi CBA3b U CTPOEHHE MOJIEKYJI

OCHOBHBIE CBEIECHHSI O CTPOCHUM AaTOMOB. KBaHTOBOMEXaHHWYECKas TEOpUs
ctpoeHuss aroMa. KsanrtoBble uwncna. [lpmHnmn muHmMmyma sHepruu. [Ipasuio
Kineukosckoro. [Tpunnun [Taynu. Ilpasuiio I'yaaa. DnekTpoHHbIE GOPMYIIBI.

[lepnonnuecknii 3aKOH M NEPUOJMYECKAss CUCTEMA. OHEPreTHYECKHE
XapaKTepUCTUKH AaTOMOB 3JeMEHTOB. M3MeHeHue (U3MKO-XMMHUYECKUX CBOMCTB
JJIEMEHTOB B 3aBUCMMOCTH OT HUX IIOJIOKEHHUS B IEPUOAUYECKOM CHUCTEME.
[leproanueckast cucreMa 1 OMOT€HHBIE SJIEMEHTHI.

XuMuyeckasi CBsI3b: CYIIHOCTb, OCHOBHBIE THUIIBI U OcoOeHHOocTH. [lomoxkenus
Merona BaneHTHBIX cBsizeil (BC). KoBanmenTHas cBsizb. MexaHu3Mbl 00Opa3oBaHUs
KOBAQJICHTHOM CBSI3U: OOMEHHBIN, IOHOPHO-AKIIEITOPHBINA, TATUBHBIN, G- U T- CBA3b.
CaoiicTBa KoBaeHTHOH cBsizu. ['mbpummsanums (Sp, sp?, spd, spid?, spid?) u dopma
(reomeTrpusi) Mmoisiekyd. KonaumdecTBEHHbIE XapaKTEPUCTUKH XHUMHUYECKOW CBSI3H.
NonHocth cBsizu. MonHas cBa3b. Mexanusm oOpazoBanusi. BogopoaHasi CBs3b:
MEKMOJIEKYJIIPHAsI M1 BHYTPUMOJIEKYJIsIpHas. buosornueckoe 3HaueHUE BOJOPOIHOMN
CBsI3U. MEKMOJIEKYJIIPHBIE B3aUMOJECHCTBUS U UX IPUPOJA.

1.3. OcHOBBI OMO’HEPreTHUKU: XUMUYECKAsl TEPMOTUHAMUKA
U KHHETHKA XUMHYECKUX peaKIuii.

[TonsTust: cucrema; TepMoIMHAMUYECKUEe (PYHKIIMU U TapaMeTpbl. BHyTpeHHsIs
SHEPTUsS CUCTEMBI. DHTaNbNus. [lepBoiil 3akoH TepMoanHamMuku. TemmoBoit dddexT
peaKkuuH, TEPMOXUMHUYECKHME YpaBHEHUs. OK30- M SHIOTEPMUYECKHE PEAKLUU.
CranpmapTHas >HTaIbNMS O0pa3oBaHUSI U CropaHus BemiecTB. 3akoH ['ecca u ero
cineacTBue. HampaBlIeHHOCTh XMMHYECKHX IPOIECCOB. OHTPOIMA Kak Mepa
HEYNOPSAJOUYEHHOCTH cucTeMbl. BTopoii 3akoH TepmoauHaMuki. CBoOOAHAS SHEPTHUS
['u60ca. DK33pProHNYEeCKrEe U FIHAIPIOHUYECKHE MPOIIECCHI.

buoxumuyeckne  acmekTbl  OCHOBHBIX ~ NPHHUMUIIOB  TEPMOJMHAMUKH.
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[IpyuMeHeHNE KAJIOPUMETPUU TPU KCCIEIOBAHUU MPOLIECCOB KU3HEIEATEIIBHOCTH
CEIbCKOXO3SIUCTBEHHBIX JKMBOTHBIX, NTUI] W pbl0. CoNpsyKeHHbIE pEaKIuu.
Makposprudeckue coennaenus. [lonarue o romeocrase.

[ToHsiTHE O CKOPOCTH XMMHMUYECKOM peakuuu (CpeaHsisi, MTHOBEHHas); (DaKTOPBHI,
OT KOTOPHIX OHA 3aBHUCHUT. 3aKOH neWcTByrommx wmacc. [Ipasmino Bant-TI'odda,
TeMIepaTrypHbiii koddduument. DHeprus axkTHBAIMH, YypaBHEHHE AppeHHuyca.
MonekynspHOCTh U NMOpANOK peakunu. Karamu3 m katanmszaTopsl. |'OMOTreHHBIN U
TETEPOTrCHHBIM KaTajdu3, MEXaHW3M JEHUCTBUA Kartanusaropa. @DOepMeHTbHl —
Oounonornyeckue katanuzaTopbl. OCOOEHHOCTH KUHETUKH (PEPMEHTATUBHBIX PEAKIUH.

Peakiuu obparumbie U HeoOpatumbie. COCTOSHHE XMMHUYECKOTO PaBHOBECHS
s obparumoit  peakuuu. Koncranta paHoBecus. I[lpunmun Jle-Illarense.
[IprMeHEHNE 3aKOHOB PABHOBECHS K )KMBBIM CUCTEMAM.

1.4. PacTBOpBI: COCTaB, KOJUIMTATUBHbIE CBOIICTBA U MOHHbIE PABHOBECHS

OCHOBHBIE TOHATHS: PACTBOP, PACTBOPUTENb, PACTBOPEHHOE BELIECTBO.
Tepmonnnamuka npouecca pactsopeHus. VIcTuHHbIE pacTBOPBL. JKHUAKHME PacTBOPBI.
Bopga kak pacTtBopuTENr MW €€ PpOJdb B JKU3HEACATEIBHOCTH OpPraHW3Ma.
PacTBOpUMOCTh, BIMSHME Ha PACTBOPUMOCTb BEHIECTB PA3IMYHBIX (DAKTOPOB:
MPUPOJIBl PACTBOPUMOTO BELIECTBA M PACTBOPUTENS, TEMIEpPaTypbl, IaBICHUS.
PactBopuMOCTh ra3oB B xuAKOCTX. 3akoH ['enpu. 3akon CeuenoBa. KonueHntpanuu
pPacTBOPOB.

KonnmuratuBHple CcBOMCTBAa pa30aBIICHHBIX pacTBOPoB: auddy3us, ocmoc,
ocMoTuyeckoe naaBineHue (3akoH  Baut-T'odda). Onxoruueckoe maBieHHE.
N30TOHMYECKHE, TUTIEPTOHUYECKUE, THIIOTOHUYECKUE PACTBOPBI; TYprop, Mia3MoIIn3,
remonu3. Pomb ocmoca B Owmocucremax. 3akonel Paynsa.  Kpwuockomms.
DO0YUTHOCKOTIHSL.

CBoliCcTBa 3JIEKTPOIUTOB. Teopust 3NMEKTpoIuTHIECKOW Auccounanuu. CTeneHb
aucconyanu U (pakTopel, BAMsOMME Ha Hee. Tumbl 3yekTposautoB. CraObie
aneKkTponuThl. PaBHOBecre B pacTBopax cJiaObIX 3JeKTpoiuToB. KoHcTaHTa
mucconuanvu. 3akoH pasBeneHus OctBanpaa. MonHoe paBHOBecne. HoHHBIE
ypaBHEHUS.

OG6pazoBanue ocanka. [IpousBenenue pacrBopumocTd. MloHHOE Npou3BeeHNE
BOAbl. BomopomHbiii moKazatenb W CrnocoObl  ero ompeaeneHus. CuiIbHBIC
ANEKTPOJIUTHI M HMX COCTOSIHME B pacTBopax. M3oToHwdeckuit KodhDPUITMEHT.
Kaxymasics creneHb JIHCCOLMAIMU  CHJIBHBIX — DJIEKTPOJIUTOB. AKTUBHOCTD,
KO2(PUITMEHT aKTUBHOCTH, MOHHASI CHJIa PAacTBOPA.

I'maponmus coneit. CreneHb W KOHCTaHTa ruaponu3a, pH pacTtBopos
TUAPOIM3YyeMbIX cojiel. bydepHbie pacTBOpbI: KiaccupuKaiusi, MEXaHH3M UX
neuctBus, OydepHas eMKkocTb. [IoHATHE O KMCIOTHO-OCHOBHOM PAaBHOBECHHU KPOBH.
Ammno3, ankano3. Poab  3IEKTPOJMTOB B KU3HEACSATEIBHOCTH OPraHW3MOB.
Bydepnbie cucTeMbl opranu3mMa )KUBOTHBIX, ITHUIL U PbIO.

1.5. OxucanTETbHO-BOCCTAHOBHTEIbLHBIE NPOIECCHI
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OCHOBHBIE TIOHSITHA: CTENEHb OKHUCJIEHUS aToMa »JJEMEHTa, IPOLECCHI
OKHCIICHHSI W  BOCCTAHOBJICHUS; OKHCIMTEIM W  BOCCTAHOBUTENW. [HIBI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEakui. MeTonsl COCTaBIEHUsS YPaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peakunii. MakTopsl, BIUAIOMINAE HA TPOTEKAHNUE
OBP: koHIIeHTpalMs peareHTa, TeMIeparypa, KaTaiu3aTrop, XapakTep Cpe/ibl.

[lonsiTME O TagbBaHMYECKOM JJIEMEHTE. OJIEKTPUYECKHE MOTECHIHAJIBL:
CTAHJAPTHBIN JJIEKTPOAHBIA ITOTEHUHAI W BOLOPOIHBIM JJIEKTPOX; CTaHAAPTHBIN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIN  MOTEHUUAN, JAUPPY3HOHHBIM  MOTEHIHAI;
MeMOpaHHbId ~ moTeHuuan.  YpaBHenue  Hepucra. DJIC  okHCIUTENBHO-
BOCCTAHOBUTENBHON  peakuuu. HampaBiieHne, NOPOTEKaHUE  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN.

OCOOEHHOCTH  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOILIECCOB B YKHMBOM
opranuzme. [loHsiTHE O OMOXMMMUYECKHUX pefokc-cucteMax. BzaumocBsazp O/IC
peakimu co cB0OOIHOM sHeprueit ['mboca.

DJIEKTpUYECKasi IPOBOAUMOCTb PpPACTBOPOB  DJIEKTPOJIUTOB, YyJACHbHAsA H
DKBUBAJICHTHAS AJIEKTPONPOBOAMMOCTD, 3aK0H Komppayima. DneKTponpoBOAUMOCTh
KJIETOK M TKaHEU )KMBOTHBIX. KOHIyKTOMETpUUECKHE METOIBI aHAJIN3A.

1.6. KoMIuieKcHBIE COeTMHEHHUS M UX CBOMCTBA

[TonsiTe 0 KOMIUIEKCHBIX coenuHeHusx. KoopauHanuonHas teopusi BepHepa.
Teopus kpucrammmyeckoro monss. CTpykTypa KOMIUIEKCHOTO — COCIUHEHHS:
KOMIUIEKCOOOpa3oBatTenb, JHUTraHabl (aiaeHAbl), BHYTPEHHSS W BHeWHssS cdepa,
KOOPJIMHAIIMOHHOE  YMCIIO  KoMIiekcooOpasomarens.  Kiaccudukanus  wu
HOMEHKJIATYpa KOMIUIEKCHBIX COEAMHEHUU. M30Mepus KOMIUIEKCHBIX COEAUHEHUMU.
MarnauTHble cBOMCTBA. [ eomeTpurs KOMILIEKCA.

Bropuunas  gucconmanus = KOMIUIEKCHBIX — COCAMHEHUN. Y CTOMYMBOCTH
KOMIUJIEKCHBIX COEIMHEHUN: KOHCTAaHTa HECTOMKOCTH, KOHCTAHTA YCTOMYMUBOCTH.

buonornueckas posib KOOPAMHALUMOHHBIX COCAWHEHUW. MeTauloauraH/IHbINI
Oamanc (roMmeoctad) W ero HapyueHus. MeTramiopepMeHTbl, TeMOrjIo0uH,
xjopoduii, BuTaMuH By, KomIiekcHbie coeTuHeHus il OMOOPraHUu3MOB.

1.7. KoasionaHble pacTBOPbI

Knaccudukanust aucriepcHbIXx cUCTeM. MeTOoJbl MOJyYeHUST W OYHUCTKU
KOJUIOMJHBIX ~ pacTBOpoB. CTpoeHune  MHLEIIBI  JMOGOOHBIX  KOJUIOUIOB.
MosekyasipHO-KUHETUYECKUE CBOMCTBA JIMOPOOHBIX KOJUIOMIHBIX PaCTBOPOB.
Ontuueckue  CBOMCTBA.  DJIGKTPOKMHETHYECKHUE  CBOMCTBA:  dJIeKTpodopes,
ANEKTPOOCMOC, H3o03eKkTpuueckoe cocrosinne (MOC) u m3o3nekTpuueckas TOuYKa
(A3T).

Y CTOMYMBOCTD M KOATYJISIUSA KOJUIOMIHBIX pacTBOPOB. [IpuunHbI Koaryisiuu.
Buapl u KuHETMKA KoOaryasilud. OJEKTpoiauTHYeckas Koaryisiuus. Ilopor
koarymsuuu. [IpaBuno  Illymene-T'apau, kowtowaHas 3amurta,  (QIOKYISIHS,
nentu3anus. BzauMHas koaryJsius u ee 3HaueHue.

PactBopsI BBICOKOMOJIEKYJISIPHBIX COEMHEHHI, OMOIOINMEDHI.
N3osnexkTpuyeckas Touka, HaOyXaHue, YCTOMYMBOCTb, BbICAIMBAHUE, KOallepBallys,
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OCMOTHYECKOE JaBJIEHUE pacTBOPOB OnomnoaumepoB. OHKOTHUYECKOE JaBJIEHHE
KpPOBH.

1.8. ®u3uKo-XUMHYECKHE OCHOBbI IOBEPXHOCTHBIX SIBJICHHIA

CB0OOHAs MOBEPXHOCTHASI SHEPTUS U MTOBEPXHOCTHOE HaTshkeHue. CopOuus u
ee BUBL: abcopOuus u agcopOms. AACopOIys Ha TpaHUIle pas/ielnia KUIKOCTh — ras,
azcopOuMs Ha TpaHHUIE TBEPAOE TeJIO — pacTBOp. MoJekyispHas aacopOnus u3
pacTBOpOB Ha TBEPIBIX aacopOeHTax. AacopOIusi MOHOB U3 pacTBOpoB. MoOHHO-
oOMeHnHas ancopOius. [lToBepXHOCTHO-aKTUBHBIE BellecTBa. XpomaTtorpadusi.

1.9. Xumusa OMOreHHBIX 3JIEMECHTOB

PacripocTpaHeHHOCTh XMMHYECKHX JJIEMEHTOB B mpupoje. lloHdaTus:
MaKpOd3JIEMEHT, MHKPOIJIEMEHT, OPTraHOreH, MeTaulbl JKU3HH, OHOTCHHBIC
AJEMEHTBl. JJEMEHTHI, SABJISIOIIMECS OPraHOT€HAMH, METAJUIaMH  KU3HH,
TOKCUKaHTaMHU. 3aKOHOMEPHOCTHU pacIipeielieHusi OMOTEHHBIX 3JIEMEHTOB 10 S-, P-,
d-6mokam. CTpoeHHE aTOMOB KaXIOrO OpPraHOI€Ha, €ro OCHOBHBIC BaJICHTHBIC
COCTOSIHUSI M XapaKTEepHbIE OCOOCHHOCTH O0pa3yeMbIX MM XHMHUYECKHX CBS3EH.
Kucnorno-ocHoBHbIE, OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIE "
KOMILJIEKCOOOpa3yIolue  CBOMCTBA  OPraHOTEHOB W HUX  COCJIMHECHHI.
Cnenuduueckas posib KaXKJI0T0 OpraHOreHa U €ro COSIMHEHUH B KUBBIX CUCTEMAX.

S-3jieMeHThI. OO0IIasi XapaKTepucTUKa 31eMeHToB 1-A rpynnsl. Bogopon u ero
COEIMHEHUA. Y HUKAJIbHOCTh CBOMCTB BOJOPOA.

Bopna, reometpus U JUITONBHBI MOMEHT MOJIEKYJIbI. CTPYKTYypa JIbAa U KUAJIKOU
BOAbl. XUMHYECKME CBOMCTBAa BOAbl. Ilepokcua Bomopona. OKUCIUTENBHO-
BOCCTAaHOBUTEIbHAsA JABONUCTBEHHOCTh. KucnorHeie cBolictBa. WHrubuposanue
(dhepmenToB. [IpumeneHnne nepokcuaa BOJOpOia B BETEPUHAPUH.

Ocob6ennocty xumuu autusg. Harpuit. Kanuii. DHTanenuu ruapataidd HOHOB.
Pu3nyecKre U XMMAYECKUE CBOMCTBA Kajus U HaTpus. B3anMOCBsI3b HOHOB Kanus U
HaTpUsi B OMOJOTHYECKUX cucTemax. [[puMeHeHue COeIMHEHHWM Kalaus ¥ HATpus B
TEXHOJIOTUM  TepepadOTKH  MPOAYKTOB  KUBOTHOBOJICTBA, MTHIICBOJICTBA M
pHIOOBOICTBA.

OO6mrast xapaktepuctuka 23yeMeHTOB |I-A  rpymmel.  [lenouHo-3eMenbHBIC
MeTaJulbl. DHTAJbIIUU THAPATAUMU U KOMIUIEKCOOOpasyromias CriocOOHOCTh MOHOB.
I'mapunpl, OKCUIBI, NEPOKCHABI, THUIAPOKCHABI, COJU. PacTBOPpUMOCTH COJICH.
N3omopdHOEe 3amelrieHHe HOHOB KallbI[Usi MOHAMHU CTPOHIMS B OHMOJOTHYECKUX
cucteMax. buosiornueckoe 3HaueHUE Kby U Maraus. JKecTkocTs Boabl. MeTo bl
ONpPEAECTCHUSI U YCTPAHEHUS KECTKOCTHU. BIIMSHUE KECTKOCTH BOAbI Ha >KUBBIC
OpTaHU3MBI.

p-3iaemenTbl. DneMmeHTsl |H1-A rpynmel. O0mas xapakrtepuctuka. OcoO0eHHOCTH
xumuu 6opa. Coenunenusi 6opa. ['mapuasl, okcuabl, OOpHBIE KUCIOTHI, COMU. bop
Kak akmentop. bop — wmwukposnement. Mcmonb3oBaHue coenuHEeHM Oopa IS
Ne3nH(PEKIMU W KaK KOHCEPBHUPYIOMIETO CpeAcTBa. AoMuHHN. AMMDOTEPHOCTH
ruapokcuaa. AmromuHatel. KBacupl. CTpemiieHHE K KOMIUIEKCOOOPa30BaHUIO.
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[IprMeHeHNE COEAMHEHN ATFOMUHUS B BETEPUHAPUH, JIJIS1 OYMCTKH BOJIBI.

Onementsl |V-A rpynmel. OOmasi xapakTepucTHKa. YTJIepoa — TJIaBHBIN
OpraHoreH KieTtku. Ajuiorponus. bunapHbie coeauHeHus. OKCHIbl yriaepoja.
YronpHas kucnora u ee coiu. LlmaHoBomoponHas kwuciora. PomaHoBomopoaHas
kucinora u ee cond. Kpemuuil. bunapuele coenuHeHus. [Inokcupa KpeMmHHUS.
KpeMHeBbIe KUCTOTHI M UX COMU. TOKCMYHOCTH CBUHIIA U €M0 COCAUHECHUM.

OnemenTtbl V-A rpynnel. O0mias XapakTepucTuka. A30T M €ro COEIHHEHHS.
KpyroBopor a3zora B mnpupoge. A30T: (u3Mueckne U XUMHUYECKHE CBOICTBa,
MHEPTHOCTh a30Ta. DbHWHapHBIE COEOUWHEHMS a30Ta: TUApUAbl, okKcuiabl. Conm
ammoHus. Mx coiictBa. ['maponus. Tepmuueckoe paznoxkeHue. A30THASI U a30TUCTAs
KUCIOThl. HUTPUTHI U HUTPATHI, UX TOKCHUYECKOE JEUCTBUE. A30THBIE YJIOOpEHUS.
®ochop. Amnorponus. bunapusie coemunenus. Oxcuasl. Kucnmopopaconepkaiue
KUCIOTBI (ochopa u ux conmu. Pomb ¢ochopa B IKUBOM OpraHU3ME:
Makpo3pruueckue cBoictBa (ocgaroB. DochopHble yaoOpeHHs, KOPMOBBIE
docharel. OOIIas xapaKTEepUCTUKA W OHUOJOTUYECKAs pOJib: MBIIIBSIK, CYpbMa,
BUCMYT. TOKCUYHOCTB JJIIEMEHTOB.

O6mas xapakrepuctuka 3nemeHToB VI-A rpynmel. Kucnopon. Xumuueckue
cBoiicTBa kuciopoaa. OKCuabl, MEPOKCUBI, HAANEPOKCUAbl. O30H, €ro CBOMCTBA,
npoOsema 3amuThl 030HOBOro ciiosi. Cepa u ee coenuHenus. KpyroBopor cepsl B
npupone. bunapueie coenuHenus cepsl. CepoBOIOPO, €r0 XMMHYECKUE CBOKCTBA.
CepoBonopoaHas kucnora. Ee conu. Jlnokenn u tpuokcuy cepsl. CepHHUCTas, CEpHAas
KHCIIOTBI M HMX COJH; HCIOJIb30BaHUE CYJIb(aTOB Kak JIEUeOHBIX MpPEernapaToB.
OKucIUTENbHBIE CBOICTBA KOHIICHTPUPOBAHHOM CEpHOWM KHCIOTHI. THOcepHas
kuciota. Ilepcynbdarsl. buonornueckme acmnekTsl Xxumuu cepbl. CeneH Kak
MHKpPODJIEMEHT, €r0 poJib B opranusMe. lcmosib30BaHME COEIMHEHUM CEJICHA B
BETEpUHAPUH.

Onementsl  VII-A  rpynmel.  OOmas  xapaktepuctuka. CpaBHUTENIbHAS
XapaKTepUCTUKa (PUBUKO-XMMUYECKUX CBOMCTB TajOr€HOB, HX TOKCHYECKOE
NEWCTBUE HA  JKUBBIE  OpraHu3Mbl.  buonorndeckas  pojib  TalIOTE€HOB.
I"anorenoBogopoasl. [lnaBukoBas kuciora, gropuasl. CosiiHasE KUCIOTA, XJIOPHIBI,
ux Ouonormyeckas poiib. Kucnoponacoaepskamme COeIUHEHHs rajJOreHOB: OKCH/IbI,
KHUCJIOTBI, COJIM. bronornueckas pojib 1 NPUMEHEHHUE TaJOTEHOB U UX COCUHEHHI B
300T€XHUU U BETEPUHAPUH.

d-anmemenTbl. O011as xapakrepuctuka. CTpoeHue, obIue cBoiicta d-MeTanioB
KU3HU M HMX COCAUHCHHMH. XHMH3M HX OHOJOTHMYECKOW pOJIM B OpraHu3MeE.
3aBUCUMOCTh  KHUCJIOTHO-OCHOBHBIX, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX U
KOMILJIEKCOOOPa3yIOIMMX CBOWCTB METAUIOB U WX COCIWHEHUW OT CTPOCHUS HX
aTOMOB U XMMHU3M TOKCHYECKOTO JEUCTBUSI COEAUHEHUI METAIIIOB.

Menp, XapakTepuCTUKa €€ COeNUHEHHH. Menp — BaXXHEMIIMKA MHUKPOSJIEMEHT.
[IpyuMeHeHnEe COCTMHEHU MEAU B CEJILCKOM XO035IMCTBE. bakTepuinaHble CBOMCTBA
coeIMHEHU cepedpa.

[uuk. XapakTepuCTHKAa COEIWHEHUU I[MHKA. AMQPOTEpHOCTh OKCHIA W
ruApokcuaa nuHka. [[puMeHenrne coeAMHEHNd IMHKA B CEJIBCKOM X034icTBe. L{nHK,
KaK MUKPODJIEMEHT.

Pryts. CBolicTBa pTyTH M €€ coeauHeHuil. ToKCHMYEeCKHe CBOWMCTBa PTYTH.
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CoenuHeHus pTyTH, KaK JIEKAPCTBEHHbIC MpenapaThl.

XpoMm. XapakTEepUCTHKAa COCAWHEHUA XpOMa B Pa3IMYHOM  CTEIECHU
okucitenus (I1), (1), (IV). XpomoBble KHCIOTBI, XPOMATBI, JIUXPOMATHI, HX
OKHMCJIUTEIbHBIE CBOMCTRA.

Mapranen. XapakTepucTUKa COCIMHEHUN MApraHia B CTENEHU OKUCICHUS +2,
+4, +6, +7. MapranueBasi KUCJIOTa, MEPMAHTaHAT Kalluid U HX OKHUCIUTEIbHBIC
CBOMCTBA. bronornyeckas poiar Maprasiia.

Kenezo — BaxknHelmmii MukpoanemeHT. CBONCTBA COCIMHEHU kKeTe3a, Kee3o,
KaK KOMIUIEKCOOOpa3oBaTesb. ['eMoriioonH U skene3ocoaepkaiiie GepMeHThI.

KobGanbr kak wMukpossnemeHT. OOpa3oBaHHE KOMIUIEKCHBIX COCIUHCHUH,
ButamuH B1y. Momubnen. buokomriekcel MmonubaeHa. Katanutudyeckoe nercTBue.

Pa3zaen 2. OCHOBHBIE METO/Ibl AHAJIUTUYECKON XUMUU

2.1. O01mme BONPOCHI TCOPHH

[Ipenmer aHanuTMYECKOW XUMHUHU. Ee HayyHOE M NPAKTAYECKOE 3HA4YCHHE.
ATPOXUMUYECKHE U CEIBCKOXO3IMCTBEHHBIC TA00PATOPHH.

OOmasi xapakTepuCTHKa peakiuii B pacTtBope. OcaxklIeHHME U pPacTBOPEHUE
MaJIOPACTBOPUMBIX COCIMHEHUW. KadyeCTBEHHBIW M KOJIMYECTBEHHBIA AHAJMU3BI.
MeToabl TOATOTOBKY MPOOBI K aHAIIUZY.

2.2. KauecTBeHHBIN aHAJIN3

[IpenmMer u 3amaun KadyecTBEHHOro aHaimu3a. OCOOEHHOCTH aHATUTUYECKUX
peaKIMii U UX XapakTepucTuka. TpeboBaHUs K aHATUTUYECKUM peakiusiM. OOiue u
YaCTHbBIE AHAIUTUYECKUE peakiuuu. UyBCTBUTEIBHOCTb, CEJIEKTHBHOCTH PEaKIUH,
OTKPBIBAEMBIA MUHUMYM, IMpeeibHOe pa3daBneHue. DakTopbl, BIMSIONME Ha
YyBCTBUTEIHHOCTh PEAKIIMI U CTIOCOOBI €€ YBEIMUCHUS.

AHanmu3 «Cyxum» U «MOKpPBIM» crocoOom. JIpoOHBI W CHCTEMAaTHUYECKHA
ananu3. Krnaccudukaiuss KaTHOHOB YW AHUOHOB Ha AHATUTUYECKUE TPYIIIHI.
I'pynnoBbie pearenTsl. MCrionp30BaHNEe aHATUTUYECKUX PEAKIIMM B 300TEXHUUYECKOU
MpaKTUKE, PU aHAJIN3€ TOKCUYECKUX BEIIECTB.

OOmrast xapakTepucThKa U o0IIme peakiuu uzydaembix katnoHoB (NH*, Na',
K*, Mg?*, Ca?*, Sr?*, Ba%", Fe?', Fe3*, Mn?*, Zn?*, Co?*, Co®*, Cr¥*, Ag', Hg?*, Hg,?").
XapakTepHbIe peaKIuy dTUX KaTHOHOB.

OO0mras xapakTepucTuKa 1 O0IIMe peakiuu u3ydaeMbix aHuoHoB (BO;, S,05%,
S03%, SO4%, COz%, PO, F, CI, Br, I, NO3~, NO;"). XapakTepHble peaKkLiy dTHX
AHUOHOB.

2.3. Koau4yecTBeHHbBIN aHAJIN3

IIpenmMer w® 3amayd  KOJWYECTBEHHOTO aHamm3a. Kiaccubukamus w
CpPaBHHUTEIIbHAS XapAKTEPUCTHUKA METOJ0B KOJIUYECTBEHHOTO aHAIU3A.

I'paBumerpuyeckuii anaau3. Ilonstue o meroae rpaBuMmerpuu. OCHOBHBIE
ATambl TpaBUMETpUYECKOro aHanmza. OTOOp cpeaHel mHpoObl, B3STHE HABECKH,
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pacTBOpEHHE HaBECKU, BBIOOP OCaiguTelNs, BBIOOp ocaxaaeMoil (hOpMbl, YCIOBHH
ocaxaenus. Kpucrammuueckue #u amMopdHbIE OCAIKH, MPOBEPKH TMOJHOTHI
ocaxaeHusa. DuIbTpoBaHME M  IPOMBIBAHHE  OCAJIKOB, BBICYIIMBAHHE U
npokanuBaHue. Pacuersl B TpaBUMETPUYECKOM aHAIU3€E, UCIIOIb30BAHUE B KIIMHUKO-
OMOXMMHUYECKUX HCCIEAOBAHUAX, IPH aHATN3€ 30JIbHOCTH U BIAYKHOCTH KOPMOB.

Turpumerpuueckuii anaam3. OOBEMHBI TUTPUMETPUYECKHI  aHAIU3.
OcHoBHbIE TOHATHS: paboune (TUTPOBAHHBIE) U HCCIEIyeMbIe PACTBOPHI, TOYKA
HKBUBAJIEHTHOCTH, UHAUKATOPBL. CrIOCOOBI MPUTOTOBIIEHUSI TUTPOBAHHBIX PaCTBOPOB
(pacTBOpHI CTaHJAPTHBIE U CTAaHIAPTU3UPOBAaHHBIE), MEpHas nocyaa. O0mue npruemMsl
U CcrocoObl TUTpoBaHMs (TIpsAMoe, oOpaTHOE, 3aMecTUTENbHOE). Bbpruncienus B
TUTPUMETPUYECKOM AHAIIU3E.

MeToa KHCIOTHO-OCHOBHOTO TUTPOBAHUS, (aLUIU- U aKATUMETpUs), paboune
pacTBOpbl, KpUBBIE THUTPOBaHUS, BHIOOP KHCIOTHO-OCHOBHOTO HHJIUKATOpA.
Hcrnonb3oBaHne MeETOJa KHUCJIOTHO-OCHOBHOTO THUTPOBAaHUSA JUIL  OIpPEACIICHHUS
KapOOHATHOW ECTKOCTHU BOJBI, JIs aHAJIU3a KPOBU, MOJIOKA U JIP.

Kommmekconometpusi. CyImHOCTH HW  BO3MOXKHOCTHM  MeTona. (OCHOBHBIE
TUTPAaHThl M TMEpBUYHBIE CTaHAApThl Meroda (komiuiekcoH |l, Ttpunon B).
NuaukaTopsl MEeTo1a u IIPUHLIUIT ux NEUCTBUS. OcobenHoctu
KOMIUIEKCOHOMETPUYECKOTO THUTPOBAaHMUSA. lcnosib3oBaHWE MeETONAa ISl aHAINA3a
OMOJIOrMYECKUX OOBEKTOB.

Oxkcunnmerpusa.  Xapakrepuctuka  mertona.  KoHcTaHta ~ paBHOBeEcHs
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX peakuui. Ilepmanranaromerpus, ilogomerpus,
HUTPUTOMETPUS: CYIIHOCTh METO/Aa, pabouyre TUTPOBAHHBIE PACTBOPHI, YCIOBUSA
IIPOBEICHMS TUTPOBaHUA. IHIMKATOPBI METOAA OKCUIUMETPHUH.

2.4. DU3NKO-XHUMHYECKHE METOJAbI aHAJ/JIN3a

CymHocTh ¥ uX knaccuukanus. XapakTepuCcTUKa M CpaBHUTENbHAsI OLIEHKA
(U3UKO-XMMHUYECKUX METOJO0B aHaIHN3a.

OnTrueckue (CreKTpalbHbIE) METOAbl aHann3a. DOTOMETPHUS: TEOPETUUECKHE
OCHOBBI MeTona, 3akoH byrepa-JlamOepra-bepa. OnThueckas IUIOTHOCTb, BBIOOP
YCIIOBUH TPOBENEHUS HW3MEpPEHUl, METOoJ KamuOpoBOuHOro Tpaduka, METO.H
ATAJIOHHOT'O PacTBOpA.

DOTO3JIEKTPOKOJIOPUMETPUS, TypOuIuMETpHS, HedenomeTpus,
cnekTpopoToMeTpusi, aroMHO-abcopOuMoHHas  ¢oTtoMmeTpusi. Mcnons3oBaHue
ONTUYECKUX METOJOB MCCIEIOBAHUA B 300T€XHUHM NPU HCCIEIOBAHUU KOPMOB,
MOJIOKa U IPYTUX OMOJOTHYECKUX OOBEKTOB.

Pedpaxromerpus. [loTeHmomerpus.

Xpomarorpadusi, TEOpETUUECKIE OCHOBBI METO/AA, XpoMmarorpadusi Kak METOJ
pasnenenuss U aHanu3a BemiecTB. CyHIHOCTh M Kiaccu(UKalMs Xpomarorpadpumu.
Hcnonp3oBanue xpomarorpaduu mMpu aHaIU3e OMOJOTHIECKUX OOBEKTOB.

[Ipumepsl MpUMEHEHUS PAa3IMYHBIX METOJO0B KOJMYECTBEHHOIO aHAIW3a MpH
COCTaBJICHUM IIOJHOLEHHBIX PALMOHOB KOPMJICHHS, a TaKXKe€ IJIs JUarHOCTUKU U
JedeHus: 3a00JIEBaHUN CEIbCKOXO3MCTBEHHBIX KUBOTHBIX, NTHUI U pbIO; B 0O0IIeH
TMTMEHE MTPOMBIIIJIEHHOIO )KUBOTHOBO/ICTBA, NTULIEBOJCTBA U PbIOOBOICTBA; OLIEHKU
KayecTBa BUJI0B )KMBOTHOBOIYECKOU MPOTYKIIUH.
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Pa3nea 3. OPTAHUYECKAS XUMMUSA
3.1. TeopeTuueckue 0CHOBbI OPraHMYeCKO XMMHHU

OCHOBBI  COBPEMEHHOM TEOPHUH CTPOCHHUS OPTaHWMYECKUX COCIMHCHHM.
OCHOBHBIEC KJIACChI OPTaHUYECKUX COoeAMHEHUH. CTPYKTYpHBIE (OPMYIIBI, H30MEPHUS
OpTraHWYEeCKUX COeauHeHuH, Kiaccudukanusa. HomeHkmaTypa oOpraHHMYecKHX
coenunennii (MIOITAK). BzaumHoe BnusiHME€ aTOMOB. OJIEKTPOHHBIE 3(PEKTHI.
[ToHsiTHE pEaKIMOHHOTO IeHTpa. Kiaccudukaius OpraHUYecKUX pEeakiuidl U uX
KOMITIOHEHTOB. CpaBHUTENbHAS XapaKTEPUCTUKA PEAKIIMOHHON CIIOCOOHOCTH aTOMOB
yIJIepo/ia B COCTOSIHUM SP°, SP?, SP-THOPHIU3alIUH.

3.2. O01mme 3aKOHOMEPHOCTH CTPOEHUS ¥ PEAKIIHOHHOM CIIOCOOHOCTH

KHMCJIOPO/ICOAEPKAIMX OPraHUYeCcKHX coeITMHEeHUil

Knaccudukanus, HOMEHKIaTypa CHOUPTOB, (EHOJOB, OKCOCOCIWHEHUN W
KapOOHOBBIX KHUCJIOT. OCHOBHBIE (DUUKO-XMMHUYECKHME CBOMCTBA. Baxueitme
MPEACTaBUTENN, PACTIPOCTPAHEHUE B IPUPOJIE, OMOTOTHYECKasl POJIb U IPUMEHEHHUE B
300TeXHUYECKOU MpakTuke. KapOOHOBBIE KHUCIOTHI CO CMEIIAHHBIMU (DYHKIHSMHU.
['uApOKCUKUCIOTHI, (hEHOTOKCUKUCIOTHI, OKCOKUCIOThI. OCOOCHHOCTH XUMHYECKUX
CBOMCTB, OMOJIOTUYECKASI POJIb.

3.3. JIunuabl

OO6mast xapakTepuUCTHKa JHUMIUAOB, Kiaccuukanus, OHOJOTMYECKas poOJib.
[Ipocteie mununabl. HelTpanbHble xupbl (TpHamuiriviepunsl). CTpoeHue KUpOB.
XapakTepucTuka KHUCIOT, BXOIAIIMX B COCTaB JKUPOB. DUBHKO-XUMHYECKHE
CBOMCTBa JHMPOB: PAacTBOPUMOCTb, 3MYJbIMPOBAHHME, TEMIIEPATYphbl IJIABJICHUS,
TUAPOJIN3, TUAPOTCHHU3AMs, rajJoreHupoBanue. Mbliia, 1eTepreHTbl. AHaJTUTUYECKUE
KOHCTAaHThl JKUPOB: HOAHOE YHCIIO, YHUCJIO OMBUICHHUS, KHUCJIOTHOE YHUCIIO.
IIporopkanue xKupos.

ITonsiTue o Bockax. CriepManer, JaHOJMH, TYEJINHBINA BOCK: UX POJIb.

Crepounpl. CTpoenue, Ouosiorndeckast poib. X0oJeCTEPHH.

Cnoxnple  gunuabl. CTpoeHue, Ouojoruueckas posb. Baxaeimme
npeacTaBuTes Gochoaunua0B, TIUKOIUITHIOB.

3.4. YrieBoabl

[TonsiTue, pacnpocTpaHeHue B Mpupojae, buonoruueckas poib. Knaccuduxarnms.
Howmenxiarypa.

Monocaxapuapl. Ctepuomsomepusi, L- u D-psapl, onTuueckue aHTHIIOIHI,
auacTepeoMepsl, dAmuMepbl.  [lukio-okcotayToMepusi, CHOCOOBI  U300paKeHHUS
(popmynsr dumiepa m Xeyopca), nupaHo3bl U (GypaHO3bl, O- U [-aHOMEpHI,
HOJyaleTanbHbli (MIMKO3UAHBIN) ruapokcui. dusnueckue CBONCTBA, MyTapOTaLMsl.
XUMUYECKHME  CBOIICTBA  MOHOCAaXapuJOB:  OKHCIEHHE,  BOCCTaHOBJICHUE,
AIUMepu3alus, o0pa3oBaHUE MPOCTHIX U CIOXKHBIX 3(upoB (ameratsl, docdaTsl),
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oOpa3oBaHHW€  TJUKO3UIOB, KOHJeHcamus.  KadecTBeHHble  peakiuu  Ha
MoHocaxapuabl. [IpousBogHbie MoHOcaxapuyoB. OTAenbHBIE TPEACTABUTEIIN.
buonornyueckas pos.

Jlucaxapuasl. ManbTo3a, J1akTo3a, Ieuio0nMo3a, caxapos3a. IloHsarme
BOCCTAHABIMBAIOIIME, HEBOCTaHAaBIUBatoMe caxapa. CTpoeHue, CBOMCTBA.

[Tonucaxapuapsl. XuUMHUYECKOE CTPOCHHUE, CBOWMCTBA, OWOJIOTHYECKas poOJb.
['omononucaxapuibl. Kpaxwmanmn, TJIMKOTEH, LEJUTI0JI03A, JIEKCTPaHBL.
['erepononucaxapuabl. [ mamypoHOBas KUCIOTA, XOHIPOUTUHCYIIH(AT, TeTapHH.

3.5. A3oTcoaep:kainiue coeIMHEHUsI: AMUHOKHUCIOTHI, MENTHBI U 0eJIKHU

Amunokucnotsl. Knaccudukanus, nzomepusi, HomeHkiaatypa. [IporenHoreHHbie
aMUHOKUCTOTH. Dusznueckue cBoiicTBa. [loBegeHMe aMUHOKHUCIOT B PacTBOPE,
M309JICKTpUYECKass TOYka. XUMHUYECKUE CBONCTBA aMUHOKHUCIOT: 0OOpa3oBaHUE
MENTUOB, XEJIaTOB; OKHUCJICHHWE, JCKapOOKCIIMpOBAaHWE, J€3aMHUHHPOBAHHE.
B3aumoneiicTBue € a30TUCTOM KHUCIOTOHM, (OpMalbIEerujioM, HUHTUIPUHOM U
MPUMEHEHNE DJTHX PEAKIUH I KOJIMYECTBEHHOTO ONPEICICHUS aMUHOKHCIIOT.
KadecTBeHHBIC peakini aMUHOKHCIIOT.

[TenTtuas!. benku. CtpocHue, KJ1accuukarus, HOMEHKJIATypa.
Pacripoctpanenne B mpupome, Ouomormudeckas ponb. CTpoeHHE W YPOBHH
CTPYKTYpHOU opranuzanuu 0enkoB. Tumbl cBsi3el U UX pOJb B MOJEKyJax OENKOB:
MEeNTUHAs, BOJOPOJHAsA, JUCYIb(QUAHAS, WOHHAsA, CJIOKHOX(pUPHAS CBA3M,
ruipodobHOE B3auMoieicTBie. MOHOMEPHBIE U OJIMTOMEPHBIE OCIKH.

dusznKo-XxuMU4YecKre cBorcTBa OenkoB. AMdoTepHOCTh, OydepHbIE CBOICTBA.
Iunponusz Oenka. KosmmougHoe coctosHre O€NKOB, H303JIGKTpUYECKas TOYKa,
Koarymsauus W JaeHaryparus. OmnpeneneHrue aMHHOKHCIOTHOTO cOcTaBa Oelika.
Mertonpl BbIICTICHUS U OYUCTKU OCJIKOB (BBICAIMBAHUE, OCAXKIICHUE OPraHUYECKUMHU
pacTBOPUTEIAMU, TUANIU3, XpoMaTorpadus, daeKTpodopes).

3.6. 'ereponuxiauyeckue coequneHusi. HykiienHoBble KUCJI0THI

I'ereponuknuueckue coeauHenus. O6mias xapakrtepuctuka. Krnaccudukarms.
ApOMaTUYHOCTh TE€TEPOLMKINYECKUX CHCTEM. KHCIIOTHBIE U OCHOBHBIE CBOWMCTBA.
[TsTr4sieHHbIE, IECTUYICHHBIE T€TEPOIUKIIBI C OJJHUM U ABYMS r€TepOaTOMaMH U UX
npou3BojiHble.  KOHAEHCUpPOBaHHBIE  CHUCTEMBI  TeTepOUUKIOB.  OTHeNbHBIC
npencraButeny. buonorudeckast poins. [lonste 06 amkanougax, pacnpocTpaHEHHUE B
MIPUPOJIE.

HyxnenHnoseie kucnotsl. [IoHSTHE O HYKJIEMHOBBIX KHCIIOTax. buonornueckas
posb. Hykiieotuapl, Hykiieo3uabl. CTpoeHUE U YPOBHU OPraHU3ALMU HYKJICHHOBBIX
kucioT (JIHK, PHK). [Ipunnun xomminemenTapaocty, npaBuiio Yapradda. [lonsarue
o re”ax, kogoHax. OcobenHoctu ctpoenuss PHK. Bunsl PHK, ux OGuonorunyeckas
poJib. bruonornueckas posib Hykieotu10B: ATO, TAM®, ®AJ] (PMH), HA/I.
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Pasznen 4. BUOJIOT'HYECKASA XUMUA

4.1. BUTaMHHBI

Butamunpl:  kiaccudukaiuys, HOMEHKIaTypa (OykBeHHas, XHMHYECKas,
dbuznonornyeckas), ydyactue B oOMeHe BemiecTB. [loHsTHE O BHUTaMepax,
IpOBUTAMHMHAX, aHTUBUTaMHHaxX. I[loHsATHEe 00 aBUTaMHUHO3€, THUIIOBUTAMHHO3E,
TUIIepBUTaMUHO3¢. VICTOUHMKNM BUTAMHUHOB JIUIS CEIbCKOXO3SMCTBEHHBIX YKUBOTHBIX.
buonorudeckas poib U CBSI3b ¢ PepMESHTAMH.

Ocnogneble xupo- (A, D, E, K) u BogopactBopuMbie Butamutsl (B, B, B3, Bs,
Bs, B12, H, C, P, ponuenas kucinora). KpaTkas xapakTepucTHKa Ka)X0TO BUTAMHHA:
Ha3BaHHE, XMMUYECKas CTPYKTypa, (PU3MUECKHE CBOHCTBAa, ydacTHe B OOMEHE
BCIIIECTB, TPOSBICHUWE CHCIMUPUIHBIX TPU3HAKOB 3a00JICBaHMM, CBS3aHHBIX C
BUTaAaMHHOM, HCTOYHHUKN BUTAMHUHA.

Butamunonono6usie BemiectBa (BuTtamuH F, kosH3uMm Q, ButamuH U,
rapaaMMHOOCH30MHas KUCI0Ta, B1s, HHO3UT, XOJIWH, JIMTIOEBAsE KUCJIOTa). YUacTHE B
oOMeHEe BEIIECTB.

4.2. ®epMeHTBI

depMeHThl Kak Ouokatamm3atopbl. Krnaccmbukamms W HOMEHKIATypa
dhepmeHnTOB. XHMHUYECKasl MPHUPOJA, CTpOeHHE M CBOMCTBa (epmeHTOB. OmHO- H
IBYXKOMIOHEHTHbIE  (pepmeHThl.  Xonodepment. Amnodepment. Kodakrop.
Coenunenusi, BbICTymaroue B posin Kodaktopa, kKodepmeHTbl. I[loHsiTe 00
aKTUBHOM LIEHTpe (pepMeHTOB. Ayioctepuueckuil ueHTp. [lonstus o npodepmenTax,
MyJIbTU(PEPMEHTHBIX KOMIUIEKcax. M30(hepMeHTHI.

[IpeacraBnenne o MexaHuzMe ACUCTBUS PepMeHTOB. DaKTOPHI, BIUSIIONINE HA
CKOpPOCTb  (pepMEHTAaTHMBHOW  peakiuu (IpUpojla  pearhupyrouiux  BeLIeCTB,
KOHIIEHTpaIus (hepMeHTa u cyocTpaTa, YCIOBHS MPOTEKAHUS PEAKIIHH).

OcHoBHbIe CBoOiicTBa (epMeHTOB. Bbicokas KaTamuTHuecKas aKTUBHOCTb U
CAUHUIBI aKTUBHOCTH (epMeHToB. CrnenuduyHoCcTh M OO0paTUMOCTH JEHCTBHUS.
Bnusinue teMnepatypsbl, peakiuu cpejibl, IPUCYTCTBUS aKTUBATOPOB U MHTHOUTOPOB
Ha KaTAIUTHUYECKYIO AaKTUBHOCTb (epMeHTOB. Perynsuus QepMeHTaTUBHOU
aKTUBHOCTU. Perynsinus myTeM U3MEHEHHs CKOPOCTH CHHTEe3a (DEepMEHTOB, MyTEM
KOBQJICHTHOM MoOAM(UKAIMK, AacCOIMallui U JUCCOIMALMH. AJITOCTEpUYECKast
peryisiuus, nOpuHOUND oOpaTHoMl  cBsizu. MurubupoBanue. Vcnosb3oBaHue
(epMEHTHBIX MPENapaToB B )KKBOTHOBOJCTBE U MPOMBIIIJIEHHOM PbIOOBOJICTBE.

4.3. O0MeH BellecTB U 3Heprun. buosoruyeckoe oKUcjIeHUe

OO6mrast xapakTepucTHKa OOMEHa BEIIECTB M dHepruu. [IoHATHS OCHOBHOU U
MpOMyKTUBHBIA 0OMeH. [loHsiTHE O mpoMexxkyTouHOM oOMeHe (MeTabomusme),
JTUMUTUPYIOIIMX JTamaxX, y3JOBBIX MeTabonuTtax. Anabomm3m. KartaGomusm.
CooTHomieHnsT aHA0ONMMYECKMX ¢ KaTaDOJMYECKHX TMPOIECCOB Yy PacTyIIUX
KUBOTHBIX, TITHUI], PbIO U MTPU MATOJIOTHHU.
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buosnepreruka. 3HaueHue BBICOKOHEPTIe€THUECKUX dbocdaron B
OouosHepreTnke. buosornmueckoe OKHUCICHHE U ero ocobeHHocTh. (DepMeHTH u
KO(DepMEHTBI, yYacCTBYIONIME B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX IIPOIIECCAX.
XapakTtepucTuka HObIxaTelbHON 1enu. OkuciutensHoe GochOpUIupOBaHUE Kak
MEXaHM3M akKKymyJupoBaHusi dHepruu. OOpazoBanue AT® npu OKUCICHUU
HAJHH) wu ®AJIH, B asixarenpHoi 1ienu. I[loHstus  cyOcTpaTHOIO
dhochopumupoBanus, cBOOOAHOTO OKHCICHHS. [IUKIT TpHUKapOOHOBBIX KHCIIOT, €r0
WHTerpannoHHas, ampubommueckas  (aHabommueckas ©  Karabonmdeckas),
SHEpreTuyeckass U BojopoanoHopHas (yHkiuu. Beixogx AT® mnpu okucieHun
anetmin-KoA. MukpocomanbHoe okuciaeHue. Poiab mnedeHn B JAETOKCUKALUU
Pa3IMYHBIX BEILIECTB.

4.4, T'opMOHBI

OO6mas xapakTepucTuka U Ouoioruyeckas poiab ropMoHoB. Knaccudukanus no
MECTY CUHTE3a, XapaKTepy U MEXaHU3MY JCHUCTBUSA, XUMUYECKON IPUPOJIE.

[Ipencrapienne 0 MexaHU3Me HEUPOTyMOPAIBHOM peryssiiiui 0OMeHa BEIECTB.
[Iytn mposiBiieHUs PETYJIHUPYIOMIETO AEHUCTBUS TOPMOHOB. B3aMMOCBA3b TOPMOHOB,
(epMEeHTOB, BUTAMUHOB. MexXaHU3M JACHCTBUSI TOPMOHOB Pa3IMUYHOU XUMHUUYECKOU
npupobl. Penentopel ropMOHOB, BHYTPUKJIETOYHBIC TOCPEAHUKY NIEPENAYN CUTHATIA
ropmoHa ¢epmeHTy (HAM®, noHbI Kanbius, (GOcHONHOZUTHUIBI).

['opMoHBI — MPOU3BOAHBIE AMUHOKUCIOT (TOPMOHBI HIMTOBHIHOM JKEJE3bl,
MO3TOBOTO CJIOSI HAJIMOYEYHUKOB). beaKoBbIE M MENTHAHBIE TOPMOHBI (TOPMOHBI
runoragamyca, rurnodusa, mopKery09HOM JKee3bl, MapaiuTOBUIHBIX KeJe3).

CrepounHbie TOPMOHBI (TOPMOHBI KOPKOBOTO CJIOSI HAJMOYEYHUKOB, MOJIOBBIC
ropmonsl). [lorstue o ropmononaax. [lpocrarnanauHel.

['opMonanbHas peryssnus MeTaboIr3Ma, IPOLeCCOB POCTA U PA3BUTHSI.

4.5. O0MeH yrJieBo/10B

[lepeBaprBaHuE YTJIEBOJOB B KEIyJAOYHO-KUIIIEYHOM TPAKTE M UX BCACHIBAHUE.
OcoOEeHHOCTH TIpeBpaIlieHUs] YTIIEBOJOB KOpMa y pPa3HbIX BHUAOB >KHBOTHBIX TIPH
y49acTUU MHUKPOQIOPHI JKETyJ0YHO-KUIIeYyHOro Tpakta. ConepikaHue TIIOKO3bI B
KPOBU CEJILCKOXO3SUCTBEHHBIX JKUBOTHBIX, TITHUII, PHIO.

OcHoBHbIE MeTa0OJIMYECKUE MYTH MPOMEKYTOUYHOTO OOMEHa YTJIEBOJOB.
AHadpoOHBIN  pacman  yriieBogoB. [ nukonm3. [nukorenomms. CyOctpaTHoe
dbochopunupoBaHrue HW DHEPreTHUYCCKHM OalaHC TJIMKOJM3a M TJIMKOTCHOJIM3A.
AspoOHOe  OkucieHHe  yriieBoAOB.  OKHCIUTENbHOE — JAEKapOOKCHUIMPOBAHHE
MAPOBUHOTPATHON KHUCIIOTHI, TpeBpaieHue anetui-KoA B Iukie TpUKapOOHOBBIX
KHCJIOT. DHEPreTUYeCKui OalaHC OKHCIICHHUS TIIFOKO3bI B a’POOHBIX YCIIOBUSX.
[IpeacraBnenue o neHT030(poCHATHOM MYyTH OKUCICHUS U €r0 OMOJIOTMYECKOM PoJIu.
HukotnHamuHble KOQEPMEHTHI — HUCTOYHHK BOCCTAHOBUTEIIBHBIX AKBHBAJICHTOB B
KJIETKE.

['mokoneorenes. [IpencraBneHne 0 METHIMATIOHATHOM IYTH U €TO POJH IS
’KBAYHBIX KMUBOTHBIX. brocnHTe3 TiuKoreHa (rimmkoreHe3). Poib medenn B oOMeHe
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yriieBojioB. [nukoreHHas (QyHKIUS TeuyeHu. B3auMocBs3b OoOMEHa YTJIEBOJOB C
IpyruMu oOMeHamu. Perymsmus oOmeHa yrieBojmoB. HapymieHus yriieBoJIHOTO
obmeHa. ['umo- u runeprimKeMus.

4.6. O0OMeH JUITUI0B

[lepeBapuBaHre W BCAaChIBAHWE JUIHUIOB. 3HAYCHUE JKCMYHBIX KHUCIOT B
MpoIrieccax MepeBapuBaHUs JIUMAIO0B U BCACHIBAHMSI KHUPHBIX KUCIOT. OCOOCHHOCTH
oOMeHa JIMTTUOB Y )KBAYHBIX )KUBOTHBIX.

[IpomexxyTounblii 0OMeH JTUNUIOB. BHyTpukieTouHbId Jumnonu3. OKucieHue
TIUIEpUHA. AKTUBUPOBAaHWE W TPAHCHOPT JKUPHBIX KHUCIOT B MHUTOXOHIPHH.
OkuclieHHe HACHIIIEHHBIX KHCIOT C YETHBIM YHCJIOM YIJIEPOAHBIX aTOMOB.
OCOOEHHOCTH OKHCIICHUSI JKUPHBIX KHCIOT C HEYETHBIM YHUCJIOM YTJIEPOIHBIX
aTOMOB, HEHACBIIIEHHBIX J>XUPHBIX KHUCJIOT. DHEPreTUYecKuid OajaHC OKUCICHUS
KUPHBIX KUCJIOT.

buocuHTe3 nmumumoB. bHOCHMHTE3 JKHUPHBIX KHUCIOT, TPUAIMITIUIEPUHOB H
dbochomunumoB. OOmen  xonectepuHa. KeronoBele Tena.  OOpazoBaHue,
OMOJIOTMYECKOE 3HAYCHUE U OCOOCHHOCTU METa00IM3Ma KETOHOBBIX TEJ Y JKBAYHBIX
KUBOTHBIX. DBHOXMMHUYECKHE MEXaHW3Mbl BO3HHKHOBEHHUs KeTo3a. KeToHemws,
KeToHypusi. Posib miedeHn B aumuaHOM oOMeHe. B3ammocBs3p OOMEHA JIMIHIIOB C
0OMEHOM YTJIEBOJOB U O€IKOB. Peryssius u HapyleHus JTUIUIHOTO OOMEHa.

4.7. O0MeH 0eJIKOB 1 AMUHOKHUCJIOT

OO6miass xapakTepucThka oOOMeHa O€JIKOB KaK IIeHTpaJIbHOro oOMeHa B
MeTtabonuszme kieTku. [yt dpopmupoBanus u ucmnoab30Banus PoHIa aMUHOKUCIIOT
B opranusme. banaHc azora u ero pa3HOBHIHOCTH, OCTTKOBBI MUHUMYM.

[lepeBapuBanue u BcacbiBaHue OenkoB. IIporeonmutudeckue (HepMeHTHI.
Oco0eHHOCTH TIepeBaprBaHusl OEJIKOB Y HOBOPOXK/IEHHBIX JKUBOTHBIX. OCOOEHHOCTH
npeBpamieHusi OeIKOB M a30TCOACPKAIIUX COCAMHEHWH Yy JKBAYHBIX J>KUBOTHBIX.
[Iportecc rTHUEHUS OEIKOB B TOJICTOM OTHAENE KHUIICYHHUKA ¢ MEXaHU3MBI
00€3BpeIKUBAHUS.

buocunrtes Oenka. OOume NPUHLIMIBI MAaTPUYHOrOo OuocuHTEe3a. OCHOBHBIE
sTanbl cuHTe3a Oenka. [locTTpancnsnmonHas Moaudukanus OenkoB. Perynsmum
ouocunte3a Oenka. (OcoOeHHOCTH oOOMEHa XpOMOMNPOTEHMHOB. ['eMorIoOuH.
Merabonu3mM aMHUHOKHUCIOT. buocuHTe3 3aMeHMMBIX aMHHOKHCIOT. KaTtabommsm
AMUHOKHCJIOT. JlezamMuHMpOBaHUE AMUHOKHUCIIOT (BOCCTaHOBUTEIBHOE,
TUAPOJIMTUYECKOE, BHYTPUMOJICKYJSIPHOE, OKUCIUTEIbHOE). TpaHcaMUHUpOBAHUE U
ero omosioruyueckasi poib. J[ekapOoKCUIMpPOBaHNE aMHUHOKHUCIOT U POJIh OMOTEHHBIX
aMUHOB B OpTraHU3Me KUBOTHBIX. TOKCUYHOCTh aMMHUAKa U MyTH €T0 HEUTpaTu3aIli.
buocrHTEe3 MOYEBUHBI KaK OCHOBHOM IyTh HEUTpaau3aluu ammMuaka. Poib niedeHu B
oOMeHe OeJKOB.

[lytn mnpeBpamieHusi 0€3a30TUCTBIX YTIJIEPOJHBIX OCTATKOB aMHHOKHCIOT.
[loHsiTHE O TIMKOTE€HHBIX M KETOINE€HHBIX aMUHOKHMCIOTax. B3anMocBs3p oOMeHa
AMUHOKHUCIIOT U OEIKOB C APYTUMH OOMEHAMHU.
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4.8. O0MeH HYKJIEeMHOBBIX KHCJIOT

DepMEHTATUBHBINA TUAPOJIN3 HYKIICONPOTEUA0B. BecackiBaHWE U MCTIOJIB30BAHUE
OPraHU3MOM IMPOJIYKTOB THUAPOJIN3A. DHOCHMHTE3 MypPUHOBBIX W NUPUMHUIMHOBBIX
ocHoBaHMi. CoeMHEHMS], BBICTYIIAIONINE JOHOPAMH aTOMOB YIJ€poja W a30Ta Mpu
OMOCHUHTE3€ a30TUCTBHIX OCHOBAaHMM. [IpOMYKTHI OKMCIIEHUST a30TUCTHIX OCHOBAaHUU B
OpraHU3M€ PA3JIMYHBIX BUIOB JKMBOTHBIX M PBIO. Hapymiennss oOMeHa a30THCTBIX
OCHOBAHUW U UX MPOSIBJICHUS.

4.9. O6MeH BOAbI U MUHEPAJIbHBIX BelleCTB

ConepsxkaHue, pacrpesieieHHe, COCTOSHHE BOJbl B OpPraHU3ME U €€ poJib B
oOMEHE BEIIECTB. OJIEKTPOJUTHBIA COCTAaB KUAKOCTEH opranusma. Kucnortno-
OCHOBHOE pAaBHOBECHE W MEXaHW3MBI €r0 peryisanuu. HapymieHus KHCIOTHO-
OCHOBHOTO paBHOBecHs. Perysimus BoJHO-COJIEBOTO 0OMEHa.

Makpo- (kanuii, HaTpul, Kanblui, Marauii, ¢pocdop, cepa) ¥ MUKPOIIEMEHTHI
(>xene30, KoOaIbT, MO, CEJIeH, MapraHell, IIMHK), UX OHOJI0THYeCKas pojb, YI4aCTHE B
oOmene BemecTB. [loHSATHE O OHOr€OXMMHYECKMX TIPOBHHIMSIX U DHJICMHH.
[IpumMeHeHne Makpo- W MHUKPOAJIEMEHTOB B JKMBOTHOBOJCTBE U IMPOMBIIIJICHHOM
pHIOOBOICTRBE.

4.10. buoxumus OTAeJbHbIX OPTaHOB U TKAHei

KpoBb. OOmiass xapaktepucThka. XuMu4yeckuii coctaB. (OcCoOEeHHOCTH
Merabonu3ma B (OpPMEHHBIX 3jeMeHTax. Bo3pacTHble W BHUIIOBBIE OCOOCHHOCTU
XUMHYECKOT0 COCTaBa KPOBU B HOPME U IIPU MATOJIOTHH.

Mpieunas Tkanb. OOmias xapakrepuctuka. OpraHnyeckre BEIEeCTBA MBbIIIIII:
OeNKW, YTIEBOJbI, JIUMHUAbI, HEOEIKOBBIC a30TCoJepkKalue U 0e3a30TUCThIC
BemiecTBa. OcoOOEHHOCTH OOMeHa OeNKOB, YIJIEBOJIOB, JIUIUI0B B MBIIICUHOW TKaHHU.
buoxuMnueckre OCHOBbI MEXaHM3Ma COKpallCHHWs MBI, MaKkpos3prudeckue
COEIMHEHHUs, 00ECTICUNBAIOIINE COKPATUTEIbHYIO (DYHKIIMIO MBIIII, ¥ MEXaHU3MbI
UX BOCCTAHOBIIEHUA. ATpodusi, TUCTpOPusl.

HepBnast Tkanp. Xumudeckwii coctaB. OcoOGHHOCTHM OOMEHA BEIIECTB B
HEpBHOM TKaHU. PYHKUMOHAIBHASA CBSI3b MEXKJY COCTOSHUEM HEPBHOM TKaHU U €€
MeTaboIM3MOM. XUMH3M TIepeIaur HEPBHOTO UMITYJIbca. MeauaTopsl.

IToueunas Ttkanb. OcoOOECHHOCTH OOMEHA BEISCTB B ITOYEUHOH TKaHuU. Moua,
oOmasi XapakTepucTuka, (Qu3ndeckue cBowcTBa. XUMHYECKHH COCTaB MOYH.
Opranuyeckrie 1 HEOPraHUYECKUE BEIIECTBA MOYM B HOPME U IIPU NATOJIOTUH.

4.11. buoxumMu4ecKke OCHOBBI POYKTHUBHOCTH
CeJIbCKOXO0351iiCTBEHHBIX "KMBOTHBIX, IITHI[ U PbI0

CocraB u numeBas HEHHOCTh MsACa pa3JIMYHBIX BUJOB )KUBOTHLIX. OcobenHocTH
oOMeHa BCIICCTB B MBIIIIIC. broxumMmnueckue M3MEHEHHUS B MBIIIE I10CJIC Y605I.
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OxkoueHenue. buoxuMuueckue OCHOBBI MPoIecca CO3PEBAHUS MsIca.

Ocobennoctn OoOMEHa BemeCTB B MOJO4YHOM keneze. CoctaB U (U3HKO-
XUMUYECKHE CBOWCTBA MOJOKA M MOJIO3MBA Yy Pa3HBIX BHJIOB JKHBOTHBIX.
broxumMuyeckne 0OCHOBBI OMOCHHTE3a OCIIKOB, JINTIHUIOB, YTJICBOIOB MOJIOKA.

OcobenHoctn o0OMEHa BemlecTB y NTul. buoxumusa silna u  AUYHOU
poyKTUBHOCTH. OCOOCHHOCTH OMOCHHTE3a OCHOBHBIX KOMIIOHCHTOB SIHTIA.

XUMUYECKHM COCTaB BOJIOCAHOTO mokKpoBa. benku mepctu. KepaTtus.
W3mMeHeHusT XMMUYECKOTO COCTaBa BOJIOCA TMPHU HAPYIICHUH METa0oIuM3Ma W TpU
XpaHEHHH.

OcobenHoctr 0OMeHa BEIIeCTB y pbl0. XuMUUyeckuii coctaB pbid. OcOOEHHOCTH
OMOCHHTE3a OCHOBHBIX KOMIIOHEHTOB.
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4.2. MeToanuyecKue PeKOMEHIAIMHU 10 OPraHU3alUuM U BbINOJHEHUIO
CaAaMOCTOATEILHOM PadoThI

CamocrosiTennbHast  pabota  oOywaromuxcss 1O  JaHHOW  JUCITUIUIMHE
OpraHM3yeTcsi B COOTBETCTBHM C TIOJIO)KEHHEM O CaMOCTOSITENIbHON paboTe
CTYZICHTOB, YTBEpKJACHHBIM MuHHCTEPCTBOM oOpa3zoBanueMm PecrmyOnmku bemapyce,
TpeOoBaHUSAMU 00pa30BaTENbHOTO CTaHjaapTa, [lolokeHHeM O CamMOCTOSTENbHOM
pabote, pa3pabOTaHHBIM U YTBEPKIACHHBIM YUPEKICHUEM BBICIIETO OOpa30BaHUS U
JIPYTUMHU JTOKYMEHTaMHU VUPEKICHUS BBICIIETO OO0pa30BaHUS 110 OpraHU3AINH,
BBITIOJTHCHUIO W KOHTPOJIIO CaMOCTOSITENIbHOW paboThl cTyAeHTOB. [Ipu opranuzanuu
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, KPOME HWCIIONB30BAHMS TMPH HW3YYCHHUU
JICKITMOHHBIX MaTepUaOB (BKJIOYAs JIEKTPOHHBIC M OyMa)KHBIE TEKCTHI JIEKIIUN),
y4eOHUKOB, y4€OHO-METOJMYECKUX TMOCOOMM, pealin3yroTcsi clieayronue (QopMel
CaMOCTOSATENIbHON pabOoThl: TOATOTOBKA pedepaToB U (WJIM) Mpe3eHTAIUN 0 TeMawm,
BBIHOCUMBIM Ha CAMOCTOSITEIbHOE U3YUYEHHE.

4.3. Hepeqeﬂb PEKOMEHAYEMBIC CPpEACTBA THATHOCTUKH KOMHETCH]_[I/Iﬁ

JUist  OleHKM yYeOHbIX JOCTHKEHUH OO0ydalIuxcsi B NPUOOPETEHUU
KOMIIETCHIIUM PEKOMEHAYETCS  MCIOJb30BaTh  CICAYIONIMNA  JTHArHOCTUYECKUM
MHCTPYMEHTAPHI:

— IPOBEJIEHNE TEKYLIUX OIPOCOB;

— cJladya MOJyJIEH;

— oopMIIeHUE BBITIOTHEHHBIX Ja0OPaTOPHBIX PaboT;

— cJaya 3a4era, SK3aMeHa.

4.4. MeToab! (TEXHOJI0TUN) 00y4YeHHUS

B mpouecce ocBoeHus y4eOHOM JUCUMIIMHBI HUCIOJIB3YyETCS MOAYJIBHO-
pPEUTUHTOBAsI TEXHOJIOTHSI.

OCHOBHBIMHU METOJIaMHU SBJISIFOTCS:

— BJIEMEHTHI POOJIEMHOr0 U3yYeHHUs Y4eOHOW JUCIUIUIMHBI, pealu3yeMble Ha
JIEKIIMOHHBIX 3aHATHUSAX U MPU CAMOCTOSITENIbHON padoTe;

— DJIEMEHTBl y4e€OHO-HUCCIIEN0BATENbCKON JESATENIBHOCTH, pean3yeMoOil Ha
71a00paTOPHBIX 3aHATUSAX U MPU CAMOCTOSITENIbHON padoTe.



