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1. OBIIASI XAPAKTEPUCTUKA PABOUYEH ITPOIr'PAMMbBI YUEBHOU
AU CHUIIJIMHBI

1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamma ydeOHor aucturmiinabl EH.01 «Xumusy sBisieTcs 4acThbio
OCHOBHOM 00pa3z0oBaTENIbHON MNpPOrpamMMbI-IPO(YECCUOHATIUTET B COOTBETCTBUU C
@denepaibHbIM ~ TOCYIAapCTBEHHbIM  OOpa3oBaTENbHBIM  CTaHAAPTOM IO
cnennanbHocTH CITIO 36.02.01 Berepunapus.

1.2. MecTto y4eOHO#!l OMCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTebHOM
nporpammbl:  yuyeOHas  jgucuumimHa  EH.01  «Xumus»  oTHocHTCS K
MaTEMaTUYeCKOMYy U OOIIEMY €CTECTBEHHO-HAyYHOMY LIMKIY O0s3aTENbHOM 4acTH
OCHOBHOM 00pa30BaTENbHON MPOrpamMMbI-IPO(YECCHOHATUTET MO CHEIHATBHOCTU
CIIO 36.02.01 Berepunapus.

1.3. leau u 3a7a4d y4eOHOM AUCUMILIMHBI — TPeO0OBaHUSA K pe3yabTaraM
OCBOCHUS Y4eOHOM NUCIHUILIMHBI:

B pamkax nporpammbl y4yeOHOW JIHUCHUUIUIMHBI OOYYaroIIMMHCS OCBAUBalOTCS
YMEHUS U 3HAHMSL:

Kon Kon YMeHus Kon 3HaHUSA O06ocHOBaHuE
I1K, OK YMEHUH 3HAHUMI BapUaTUBHOMU
4acTH
OK 01 Y0 01.01 | rpamotHO 3001.01 | Guoxumuueckue | 2 yaca Ha TEMY:
OOBSICHATD OCHOBBI «Opranuyeckue
TIPOIIECCHI, KHU3HENESATEILHOC | BEIIeCTBa
MIPOUCXOJIAIINE B TH OpraHu3ma 0€eIKOBOrO
opraHusMme, ¢ cozep KaHus» U 2
OMOXUMHUYECKOM yaca Ha TeMYy:
TOYKHU 3PCHUS «Kupsr n
Y0 01.02 | ucronp3oBaTh 30 01.02 | kpatkue JUIMUABD
TEOpEeTUYECKHe UCTOpPUYECKHE TUTSL 3aKPETUICHUS
3HAHUS U CBEJICHUS O yYMEHUs
MIPAKTUYECKHE pasBUTHH UCTIOJIb30BATh
HaBBIKH JIJI51 OMOJIOTUYECKOU TEOPETHYECKUE
peteHus XUMHH, POITh 3HaHUS U
COOTBETCTBYIOLINX pocCHiiCKIX MPaKTUYECKHE
poheCCHOHATEHBIX YUEHBIX B HaBBIKH TSI
3aa4 B 00JIacTH Pa3sBUTHU ATON peLeHus
BETEpUHAPUHU HaYKH CUTYaIlHOHHBIX
K 1.1 YV 1.1.01 IIPOBOJUTH 31.1.01 | cBoiicTBa 3a1a4 B 001aCTH
00paboTKy BaKHEHIIINX BETEPUHAPUU
pe3yIbTaToB KIIaCCOB
HKCHEPUMEHTA U OMOXUMHUYECKUX
OILICHUBATh UX B COCIMHEHUH BO
CpaBHEHHH C B3aMMOCBSI3H C UX
JTUTEPaTyPHBIMA CTPOCHUEM
JTAHHBIMU
YV 1.1.02 OCYIIECTBIISTh 31.1.02 | ocoGeHHOCTH
noxoop MeTaboau3ma y
OMOXNMHUYECKUX CEJIbCKOXO035HCTB
METOJIOB U CHHBIX KMBOTHBIX




MPOBOJIUTH
HCCIICOBaHU
a30TCoJIepKaIIUX
BEILIECTB, JIUMHUIOB,
YTJIEBOJOB U UX

MeTa0O0JINTOB,
MHUHEPaJIbHBIX
BEILIECTB,
(hepMeHTOB

YV 1.1.03 MIPUMEHSATD 31.1.03 | meToasl
M3Y4YCHHBIE METObI W CCJIETOBAHMUS
HccIe0BaHus OMOXMMHYECKUX
BELIECTB K aHATIU3Y KOMITOHEHTOB B
KOPMOB OMOJIOTUYECKIX
PaCTUTENTBHOTO U KUIKOCTSIX U
KUBOTHOTO TKaHSIX 3JJ0POBBIX
MIPOUCXOXKICHHUS, YKUBOTHBIX
MIPOTYKITHH
KUBOTHOBOJICTBA

2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCITUILINHBI
2.1 O0bem yueOHOI JUCHMILIMHBI H BUAbI y4eOHOH padoThl

. Oo0bem B
Bupa yueOHoi1 padoThI
yacax

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOM THCHMILIMHBI 36

B TOM 4McJIe B (popMe NPAKTHYECKOU MOATOTOBKH -

B TOM YHCJIE:

JabopaTopHbie pabOThI 24
TEOPETUYECKOE 00yUCHHE 12

B TOM YHCJIE:

IIpome:xkyrounas arrecranus — Tu¢depeHIIIpoOBaHHBII 3aueT | 2




2.2. TemaTuyeckuii IJIaH U coaep:xkanue yueoHoi grucuunianabl EH.01 «Xummusp»

Haumenoeanue Cooepotcanue yuedbHozo mamepuaia u Qpopmovl 0p2aHu3ayUU 0eAmMeaTbHOCHU Oovem Koow IIK,
pazoenoe u mem obyuarowuxcsn 8 yacax OK
1 2 3 4 5
Obs3aTesibHasA
yacth OII ¢ yueTtom
HHTeHCUupUKAUMN
40%
Paznen 1. CTpoeHue u CBOMCTBA BAXKHEHIIIUX XUMUYECKUX COCAMHEHUM, BXOIAIIUX B COCTAB 34
OopraHusma.
Tema 1. Conep:xanue yueOHOro MaTepuaJia 6 OK 01 Yo 01.01
Beenenne buoxumust — kak Hayka, LeJu U 3a1a4i. HayuHble U mpakTu4eckue IK 1.1 Y0 01.02
Tema JOCTHKEHHs B 00/1aCTH OMOXUMHUH. POJIb pOCCUICKUX yUEHHBIX B 1 30 01.01
Nel.10pranuveckue | paspurun 6Guoxumun. OOMEH BEIECTB U SHEPTUH. 30 01.02
BCIICCTBA benku: ctpoenue, kiaccuukamms, OMOJIOTHISCKOE 3HAUCHHE. ¥ 1.10I-
benkoBoro HykiienHOBBIE KHCIIOTHI. . Y 1.1.03
31.1.01-

conepKanus ®epmenThl. CBOMCTBA M XUMUYECKasi IPUPoa GEPMEHTOB. 31.1.03

Knaccudukanusa. Mexanusm neiictBust pepMeHTOB. XUMU3M JIEHCTBUS 5

¢depmenToB. JlpixaTenbHbie pepMeHThl. OOMeH OenKoB.

I"opmonbl. Mexanusm nerictus ropmonoB. Kimaccuduxarms

Buramunbl Knaccuduxanus. PacripoctpaneHre BUTAaMUHOB B IPUPOJIE.

OO1ee aelicTBUe BUTAaMUHOB. ABUTaMUHO3. Butamunsl rpymnmsl A, D, E | 2

K. Buramunsl rpynnst B. buotun. AckopOruHoBast Kuciora.

B ToM 4nciie 1a00paTOPHBIX 3aHATHI 12

Jlabopatopnoe 3anstue Nel «Pa3zgenenne cBOOOAHBIX aMUHOKHUCIIOT 5

METOJIOM pachpeenuTenbHoi Xxpomarorpaduu. ['naponus 6eaxoBy.

Jlabopatopnoe 3anstre No2 «[IpoBeneHME IIBETHBIX PEAKIIM HA OCITKI. 2

JlaGopatoproe 3ansTHe Ne3 «OOpaTuMoe u HeOOpaTUMOE OCAXKIECHUE 5

OENIKOBY.

JlaGopatopHoe 3ansiTHe Ned. «OnpeneneHne H303JIEKTPUIECKON TOUKH 9

OENIKOBY.

JlaGopatopHoe 3ansiTHe Ne5 «CBoiicTBa (hepMEeHTOBY 2

JlabopaToproe 3ansaTne No6 «KauectBenHbie peakitiu Ha BUTaMuHbl A, C, D» 2
Tema 1.2. YraneBogs! | Conep:kanune yueOHOro MmaTepuajia 7




VYrieBoibl — OCHOBA KU3HEACSATEIbHOCTH KUBBIX OPTAaHU3MOB OK 01 Vo0 01.02
Knaccuuxaus. MoHOCaxapuibl, B3aMMOIPEBPAILEHUE, CBOMCTBA. L HK 1.1 3001.01
Onurocaxapunsl. [Tonucaxapuasl. Kpaxman, rivkoreH, MHYJIUH, 30 01.02
nesutrosio3a. OOMeH yriieBoIOB. ¥ 1.10I-
B ToM umciie 1a00paTOPHBIX 3aHATHI 6 ;711"11.'(?13 )
JlaGopatoproe 3ansatue Ne7. « [IpoBenenue uccienoBanuii (U3MKo- 9 31.1.03
XUMHUYECKHX CBOWCTB YTIICBOIOBY.
JlaGopatopnoe 3ansatue Ne§. «[IpoBeneHHE Ka4ECTBEHHBIX PEAKIUi Ha 5
yraeBOIbI (TJIFOKO3Y, CaXapo3y U Kpaxman)»
JlaboparopHoe 3aHsTHE. «BiusHIEe HHTHOUTOPOB U KaTalIM3aTOPOB Ha 9
AKTUBHOCTH aMHJIA3bD».
Tema 1.3 XKups! u Conep:kaHue y4eOHOr0 MaTepuasia 9 OK 01 Vo0 01.02
JIATTHA B OO6mas xapaktepuctuka TunuaoB. Knaccudukaius. buomornaeckoe IK 1.1 30 01.01
3HaueHne Ou3nuecKre u XUMUYECKUE CBOWCTBA )KUPOB. CTEpUIBI U 2 30 01.02
crepunbl. Ciepmariet. Bock. @ochomumuas. OOMEH TUMHI0B. z }}8;
B Tom umncJie 1abopaTOPHBIX 3aHATHI 6 31.1.01-
Jla6oparoproe 3anaTue Nel0. «dMymbrupoBanue xupos. CBoicTBa ) 31.1.03
KUPOBY.
Jlabopatoproe 3ansatue Nell. «AHanu3 KpoBU, IEYCHH )KUBOTHBIX U
JKEJITKA SIUII U aHAJIA3 MOJIOKa» 2
Jla6opaTopnoe 3anstue Nel2. «Pacro3HaBaHue OpraHUYECKUX BEIIECTB: 9
0eNKOB, YIIIEBOJIOB, )KUPOB, AJIBJIETHJIOB, CIIUPTOB, KETOHOB, AaMUHOBY.
Tema 1.4 Copepxanue yueOHOIro MaTepuasa 1 OK 01 V1.1.01
Heoprauuueckue Boyia U MUHEpabHBIE BEIECTBA. BHOXUMUS GHOIOTMYECKUX KUIKOCTEH 1 K 1.1 3 1.1.01
BEI[eCTBA
JuddepeHupoBaHHbIN 3a4eT 2
Bcero: 36




3. YCJIOBUA PEAJIM3ALINN PABOYEN IMPOT'PAMMBI
JAUCHUTIJINHBI

3.1 O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Jns peanuzanuu pabouedt mporpammbl yueOHOM aucnumuimabl EH.01 «Xumusy
MPUMEHSIOTCS CIIETYIOIINe 00pa30BaTeIbHbIC TEXHOJIOTHH:

- Mpo0OIeMHOe 00yUYeHHUE;

- muddhepeHIpoBaHHOE O0YICHUE;

- MPOEKTHBIE METO/Ibl O0YUCHHS;

- UCCJIEIOBATEILCKUE METO/IbI 00YUCHHS;

- 00y4eHue B COTpyIHUYECTBE (KOMaHAHasl, TpynnoBas padboTa);

- TH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.

3.2. TpeOoBanussi K MHHUMAJIBHOMY  MATEPHAIbHO-TEXHUYECKOMY
o0ecreYeHHu 0

Peanuzanuss y4eOHOW JUCHUIUIMHBI TpeOyeT Haluuyus ydeOHOTo KaOuHeTra
«XUMUW».

O6opynoBanue yueOHOTO KaOMHETA:

- I0CA/I0YHBIE MECTA M0 KOJUYECTBY CTYAECHTOB;

- pabouee MecTo mperoaaBaTes;

- [IK, mynpTUMeuiiHas yCTaHOBKA, SKpaH

- KoMmrmekT npe3eHTanuii.

3.3. UudopmaunonHoe odecnevyeHne o0yueHust

OCHOBHBIE UCTOYHUKH:

l.T'opuakoB 3.B., baramaee b.M., ®epora H.B., OpoGeun B.A. OcHoBbI
Ouonornyeckod  xumuM:  ydyeOHoe  mocobwme.-"Jlamp"  2019.-208  c.
https://lanbook.ru/book/112688

2. lllarmupo S. C. buonorndeckas xumus: yaeoHoe nocoowue.- "Jlans" (CI10), 2020
-312 c .https://lanbook.ru/book/148255?cateqory=43768

OCHOBHBI€ JIEKTPOHHBIE U3IAHUS

1. Kionos M. U., Makcumos B. 1. Bruonornuecku akTUBHBIE BEIIECTBA B
(U3HUOIOTHYSCKUX U OMOXMMHUYECKHUX Mpolleccax B OpraHu3Me )KUBOTHOTO
yaeOHoe nocooue.- "Jlanp" , 2021 — 448 ¢

4. KOHTPOJb U OLIEHKA PE3VJBTATOB OCBOEHHUS YYEBHOWM
JTACTOUTIIAHBI

KOHTpOJ'H) U OLICHKA pe3y.TIBTaTOB OCBOCHHUS AUCHUITIINHBI OCYH_ICCTBJ'UICTCﬂ B
mpouecce NpOBCACHUA YCTHOI'O OIMPOCa, TCCTUPOBAHUSA, BBIIIOJIHCHUS SaﬂaHI/Iﬁ Ha
HpaKTI/I‘-IeCKI/IX 3aHATUAX.

Pezynomamut 00yuenusn Kpumepuu oyenxu Memoowt oyenku
-TEOPETUYECKUE OCHOBBI Xapakrepuctuka nudposoit | YcTHbIM onpoc,
OMOJOTHYECKON XUMHH; OLIEHKH (OTMETKH): TECTUPOBAHUE,

- HOBEHIIIME HAay4YHbIE U OtmeTKy «5» - mosty4aer nabopatopHas paboTa,
IIPAKTUYECKHUE JOCTHKEHUS B CTYICHT, €CIIi OH IpaKTH4eckKas padora,
o0acTi OMOJIOTHUECKON XUMUH; | IEMOHCTPUPYET Tiybokoe u | auddepeHunpoBaHHbII
- OMOXMMUYECKHE OCHOBBI IIOJIHOE OBJIAJICHHE 3a4er
KHU3HEIEATEIIbHOCTH OpPraHu3Ma; | copepsKaHueM yueOHOro



https://lanbook.ru/book/112688
https://lanbook.ru/book/148255?category=43768

-CBOMCTBA BaXKHEHIIINX KJIACCOB
OMOXUMUYECKUX COCIUHCHUM BO
B3aUMOCBSI3H C HX CTPOCHHEM;

- DHEPTreTUKY U KHHETUKY
OMOXMMHYECKHUX MPOIIECCOB;

- CBOMCTBA pacTBOPOB
OMOMOIUMEPOB M OMOJIOTHYECKU
aKTHBHBIX BEIECTB;

- 0OMEH BEIIECTB U YHEPTUH B
OpTraHHu3ME;

- 0COOCHHOCTH MeTaboIM3Ma y
CEIbCKOXO03SHCTBEHHBIX
JKMBOTHBIX; - OMOXHUMHIO
OMOJIOTMYECKHX JKUIKOCTCH,
OpraHOB U TKaHEH
CEIIbCKOXO03SCTBEHHBIX
JKMBOTHBIX; - METOJIbI
HCCIIEIOBAHUS OMOXUMUYECKUX
KOMIIOHEHTOB B OMOJIOTHYECKHX
JKUJKOCTSAX M TKAHSX 3JJ0POBBIX
J)KMBOTHBIX;

- KpaTK1e UCTOPUYCCKHUE
CBEJICHHSI O Pa3BUTHH
OMOJIOTMYECKOW XUMHH, POJIb
POCCHICKHX YYEHBIX B Pa3BUTHH
JTOU HAYKH

MaTepHaia, F[paMOTHO,
JIOTUYHO M3J1araeT OTBET,
YMEET CBSI3bIBATh TEOPUIO C
MPAaKTUKOM, BBICKA3bIBATh U
000CHOBBIBAaTh CBOU
CYXJIEHUS, IPH OTBETE
dhopmynupyer
CaMOCTOSITENIbHBIC BBIBOBI U
00001eHns

OtMmeTKy «4» - monyvaer
CTY/IEHT, €CJIA OH BIIOJIHE
OCBOMJI y4eOHBIN MaTepua,
OpHEHTHUpYeTCs B
M3Y4EHHOM MaTepuaie
OCO3HAHHO, IPUMEHSET
3HAHUS JUTS PeIICHHS
IIPAKTUYECKUX 3a/1a4,
IPaMOTHO U3JIaraeT OTBET,
HO cojepxaHue u popma
OTBETa UMEIOT OTAEIbHbIE
HETOYHOCTH WJIK OTBET
HETIOJHBIN.

OtmeTKy «3» - mostydaer
CTY/IEHT, €CJI1 OH
0OHapy>XMBaET 3HAHUE U
MIOHUMaHHE OCHOBHBIX
M0JIOKEHUH yueOHOT0o
MaTepuasa, HO U3JlaraeT ero
HEMOJIHO,
HEIOCIIEA0BATENBHO,
JIOTTYCKaeT HETOYHOCTH, HE
yYMEET JOKa3aTeIbHO
000CHOBATh CBOM CYKJIECHUSI.
OtmeTKy «2» - mosry4aer
CTYJEHT, €CJIM OH UMEET
pa3po3HEHHBIE,
OeccucTeMHEIC 3HAHUS, HE
yMeEeT BBLACIATH INIABHOE U
BTOPOCTENEHHOE,
0ecTopsIIOYHO U
HEYBEPEHHO M3J1araeT
MaTepual, He MOXKeT
MPUMEHSITH 3HAHUS JITIS
pelLIeH s MPaKTUYECKUX
3a/1a4.

-IPaMOTHO OOBSCHSTH MPOIIECCHI,
MIPOUCXOMSAIINE B OPraHU3ME, C
OMOXMMHUYECKOI TOUKU 3pEHUs

- IOATOTOBUTH U MPOBECTH
XUMUYECKHUU DKCIIEPUMEHT I10
M3yYECHUIO CBOMCTB U
UICHTU(PHUKAIINY BKHEHIINX

Xapakrepuctuka nudpoBoit
OLIEHKH (O0TMETKH): OTMETKY
«5» - omy4aer CTyJIeHT,
€CJIM OH OCBOMJI BCE
MIPaKTUYECKUE HABBIKU U
YMEHHS, IPETYCMOTPEHHBIE
nporpamMmmoii. OTMeTKy «4»

Oyenka pe3yromamos
BbINOIHEHUSL NPAKINUYECKOU
pabomwl

Dxcnepmuoe HaboOeHuUe 3a
X000M 8bINOHEHUS.
npaxmuyeckou pabomul




MIPUPOTHBIX OOBEKTOB;

- ACIIOJIb30BaTh HEOOXOIUMbBIC
pUOOPHI U JTaOOpaTOPHOE
000pyi0BaHuE IPU IPOBEICHUN
HCCIICIOBAHUI;

- OCYIIECTBIIATH MTOI00P
OMOXMMHYECKUX METOJIOB U
MIPOBOJMTH UCCIICIOBAHUS
a30TCOJIEPKAIINX BEIIECTB,
JUTHJIOB, YTJIEBOJOB U UX
MeTabOoIUTOB, MUHEPATbHBIX
BEIIECTB, (PepMEHTOB;

- MPOBOAUTHL 00PabOTKY
PE3YJIBTaTOB IKCIICPUMEHTA H
OILICHUBATh UX B CPAaBHEHUH C
JTUTEPATyPHBIMU JAHHBIMU;

- HHTEPIPETUPOBATH PE3YNIbTATHI
OMOXMMHYECKHX MCCIICIOBAHNN
TSl OLICHKU COCTOSIHHSI OOMEeHa
BEIIECTB U KOMITJICKCHOM
JMAarHOCTHKY 3a00J1eBaHUM
JKUBOTHBIX;

MPUMEHSTH U3YYCHHBIC METOIbI
HCCJICIOBAHMSI BEILIECTB K aHAIIU3Y

KOPMOB PaCTUTEIHHOTO U
YKUBOTHOT'O TTPOUCXOKIACHUS,
MIPOYKIIMH KUBOTHOBOJICTBA;

- HCTIOJIb30BaTh TEOPETHUECKUE
3HAHUS U TPAKTHYCCKHUE HABBIKU
JUTSI PEIICHUSI COOTBETCTBYIOIINX
MpoeCCHOHAIIBHBIX 3a]1a4 B
00JacTi BeTepHUHAPUU

- MOJTy4aeT CTYJICHT, €CITN
OH OCBOMJ BCE
MPaKTUYECKUE HABBIKU U
YMEHUS, TPETYCMOTPEHHbBIE
MIPOTrpaMMOi, OJTHAKO
JIOTyCKaeT HEKOTOPbIE
HETOYHOCTU. OTMETKY «3» -
MOJIy4YaeT CTYJEHT, €CJIH OH
BJIQJICET JIUIIIb HEKOTOPBIMH
MIPAKTUYCCKIMH HaBBIKAMU
1 YMCHUSIMU,
MPeAyCMOTPEHHBIMU
nporpammMoi. OTMETKY «2» -
MOJTy4YaeT CTYJEHT, €CJIH OH
MPaKTHYECKUE HABBIKU U
YMEHHSI BBITIOJTHSIET C
rpyObIMH OLIMOKaMH W HE
OBLJIO MOIBITKHA
MPOJIEMOHCTPUPOBATH CBOU
TEOPETHYCCKHUE 3HAHUS U
MPAKTUICCKUE YMCHHS




