MMHITPOCBEIIEHW A POCCHUHA
denepanbHOE rOCy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICIIIET0 00Opa30BaHUs
«Bonrorpaacknii rocy 1apCTBEHHBIN COLMATIBHO-TIEIarOTHYECKUN YHUBEPCUTET
WHCTUTYT €CTECTBEHHOHAYYHOTO 00pa30BaHusl, PU3NUECKOUN KyIbTYPhl U
0€30MaCHOCTH KU3ZHEAEITEIbHOCTH

Kadenpa reopun u MEeTOaNUKN OHOIOTO-XUMHUECKOTO 00Opa30BaHUs U
TaHAmAaPTHOW apXUTEKTYPHI

«YTBEPXIAIO»
[IpopekTop 1o yueOHo# padboTe
IO. A. XKanaes
« 29 » mapra 2021 .

buoxnmus

IIporpamMmma y4eOHO# AMCIUTIIHHBI
Hamnpasnenue 44.03.05 «Ilegarornueckoe oopazoBanue (¢ AByMs IpOPHIAMH
TIOJITOTOBKH )»

[Mpodpunu «buonorusy», « Xumus»

ouHas ghopma obyuenus

Bonrorpan
2021



OOcyxieHa Ha 3aceianny KadeIpbl TEOPUH U METOJUKH OMOJIOT0-XUMHUYECKOT0 00pa30oBaHus U
TaHAmaPTHOW apXUTEKTYPHhI
« 19 »mapra 2021 r., npotokon Ne 7

3aBenyronuii kageapoit Konmayposa T.M. « 19 » 03 2021 r.

(moanuce) (3aB.kadeapoit) (mata)

Paccmotpena u o100peHa Ha 3acefaHuu YYEHOTO COBETa HMHCTUTYTA €CTECTBEHHOHAYYHOTO
oOpazoBaHusl, GU3HMUECKON KYJbTYPhl U O€30MaCHOCTH JKU3HEACATEIbHOCTH 22 » MapTta 2021r. |
potokoi Ne 7

[Ipencenarens yuénoro coseta Beneenes A.M. « 22 » mapta 2021 1.
(Toammch) (mata)

VYr1BepxkaeHa Ha 3aceqanuu yuénoro copera ®I'bOY BO «BI'CITY»
«29 » mapta 2021 r. , mpotokoin Ne 6

OTMeTKH 0 BHECEHUH U3MEHEHHUI B IPOrpamMmy:

JIuct nsmenennii Ne

(TomHCh) (pyxoBoautens OITOIT) (mara)
Jluct uzmenenuit Ne

(TomHCh) (pyxoBoautens OITOIT) (mara)
Jluct uzmenenuit Ne

(TomHCh) (pyxoBoautens OITOIT) (mara)

PaspaboTunkmu:

3aBbsnoBa ['anuHa EBreHbeBHa, KaHAMIAT OMOJIOIMYECKUX HAYK, JTOLEHT Kadeapsl TEOpUHU U
METOJIMKH OMOJIOT0-XMMHUECKOro oOpa3oBanus U Ja”amapTHol apxutektypsl [OY ®I'BOY BITO
«BI'CITY».

[Tporpamma auctumuinebl «bruoxumus» coorBercTByeT TpedoBanusmM @I'OC BO no HanpaieHHIo
noarotoBku 44.03.05 «Ilenarornueckoe oOpazoBaHue (C AByMs MPOPUIIMHU TTOATOTOBKH )»
(yTBepk1€H npukazoM MuHucTepcTBa 0Opa3zoBanus U Hayku PD ot 22 ¢espans 2018 r. N 125) u
6a3zoBoMy yueOHOMY IJIaHy IO HampasiieHuto nmoarotoBku 44.03.05 «Ilenaroruueckoe
oOpa3oBanue (c IByMs MPpOGUIIMU TOATOTOBKN)» (poduiu «buonorusy», « Xumus»),
yTBepxka¢HHOMY Yu€HbIM coBeToM @I’ BOY BO «BI'CITY» (ot 29 mapTta 2021 1., mpotokoi Ne 6).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

dopmupoBanue y Oyaymux 0akaaaBpoB CUCTEMBI MPEACTABICHUN O XUMHUYECKOM COCTaBe U
CBOMCTBAaxX BEIIECTB, OOPA3yIOIIMX IKHUBYK MATEPUIO, pPEAKIUsIX HX OOMEHa, MeXaHHW3Max
pEryJsiuy, BOCIUTaHUE YKOJIIOTUYECKOM rPaMOTHOCTH.

2. Mecto nucuuiuiaiabl B ctpykrype OINOIT
Jucuunnuna «bruoxumusp oTHOCUTCS K 0a30BO yacTH 0J0Ka TUCHUIUINH.

Jl11s ocBOEHUS UCHUILTUHBL «bHOXUMUS» 00ydarolrecst UCIONb3YIOT 3HAHUS, YMEHHUS,
CHOCOOBI ACATEIBHOCTH U YCTAHOBKH, C(DOPMUPOBAHHBIE B XOJI€ U3YUYEHUS TUCIUILINH « AHATOMUS
yenoBekay, «botanukay, «Bo3pactHas anaToMus, GU3NOIOTHS U TUTHEHA», «[ UCTOIOTHS C
OCHOBaMHU 3MOpHOIOTUNY, «30050rUsMY, «Heopranndeckas xumus», «Opranndeckas XUMUs»,
«Teopus u meroauka oOyuenus 6uonorun», «Lluronorus», « AHanuTUYeCKas XUMus», «buonorus
KYJIBTYpHBIX pacTeHHiD», «neHTH(pHuKanus opraHndeckux COequHeHN, «MUKPOOHOIOTHS C
OCHOBaMH BUPYCOJIOTUN», «MHOrooOpasue 6ecro3BOHOYHBIX KUBOTHBIX», « MHOT0OOpasue
HACEKOMBIX», «MHOT000Opa3ue pacteHuit 3emim», « OCHOBBI CPABHUTEITLHOW aHATOMHUU
MO3BOHOYHBIX JKUBOTHBIX», «IIpucnocoburenbHbie 0COOEHHOCTH MO3BOHOYHBIX KUBOTHBIXY,
«Teopernyeckue OCHOBBI OPraHUUECKON XUMHUN», TPOXOKIAEHUS NpakTuk «lIponsBoacrBeHHast
(uccnemoBaTenbeKas) MPaKkTUKa», «YueOHas (03HaKOMUTENIbHAsST) TPAKTHKA MO0 OOTaHUKE,
300JI0THIY», «YueOHas (03HaKOMHTENbHAs) MpaKTHKa (ropa-(ayHucTHIecKas.

OcBoeHMe JTaHHOW AUCIUITIUHBI SBISETCS HEOOXOAUMON OCHOBOM TSI MTOCIIEYIOIIETO
n3ydeHus quctumiing «lIpuknannas xumus U sKoorudeckas 6e3onacHocThy, «Teopus u
MeTouKa 00yueHus ouonoruny, «Teopus u MeToauka o0ydeHus XUMUW», « DU3UOIOTUS
pacTenuit», « PU3noNI0ryus 4eloBeKa U )KUBOTHBIX», « OBOJIIOLMSY, « DKCIEPUMEHTAIbHbIE METObI
B XUMUN», «ICTOpUS U METOIONIOTUSL XUMUNY, « MOJIEKYJIIpHbIE OCHOBBI OMYJISILIUOHHOMN
reHeTUKN», «OIUMIUaJAHbIE 331a4U 10 XUMHUMN», « OCHOBBI OMOTEXHONIOTHWY, «Pemenue 3anau
MOBBIIIEHHON TPYTHOCTH 110 XUMHM», «YueHHue o onocdepey, «Puznonorust BH/ u ceHcopHbIX
cucreM», « XHMUYECKUH CUHTE3», «XUMUS BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN», « XUMHUS
OKpYXKarolleH cpelbl», « QIIEKTUBHBIE KypChI 10 XUMUN», TPOXOKIACHUS TPAKTUK
«IIpousBoacTBeHHAas (TIeAarornyeckas) MpakTUka», «YueOHas (03HAaKOMUTEIbHAs) TPaKTHKA 110
IIPUKIIATHON XMMUHU U MOHUTOPHHTY OKPY’KAIOLIEN CpEabD».

3. Ilmanupyemble pe3ybTaTbl 00y4eHUsI

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI BBIITYCKHHUK TOJIKCH O6J'IaI[aTB CJICAyroInuMu
KOMIICTCHI UMM

— CITIOCOOEH OCYIIECTBIISITh MEJAarOTHIECKYIO0 IeATEIbHOCTh HA OCHOBE CIEIIHABHBIX
Hay4HbIX 3HaHui (OI1K-8);

— COCOOCH MPUMEHSTH PEIMETHBIE 3HaHUs B oOpa3oBarenbHoM mponecce ([TK-3).

B pesyabTare n3y4eHus AMCHUMIIMHBI 00y4aOLIUICH JOJIAKEH:

3Hamb

— MPEIMETHOE COJIEP>KaHNUE OCHOBHBIX Pa3/ielOB CTATUYECKONH OMOXMUMHH, METOIBI U
nprueMbl OUOXUMUH;

— MPEIMETHOE COJIEPKaHUE OCHOBHBIX pa3JIeloB JUHAMHUYECKON OMOXUMHUU;

ymemb



— MCIIOJIh30BaTh COBPEMCHHBIC CIICIIMAILHBIC HAYUHBIC 3HAHHS U PE3YJIbTaThl UCCIICIOBAHUN
B 001aCTH OMOXUMHH B IIEAArOTHUECKOM ACATCIbHOCTH;

eénaoemsp

— HaBbIKaMH 0T6opa yqe6Hor0 COACPIKaHHUA NJId O6yLIeHI/I5[ npeaMETy B COOTBETCTBHUH C
AUOTAKTUYCCKUMU LCIIAMHA U BO3PACTHBIMU 0COOEHHOCTSIMHU ydamuxcs.

4, O0bEMIUCHUIIMHBIMBUH/IBIY4eOHOHPAOOTHI

. Bcero CemecTpbl
Bun yuebnol paboThl 4ACOR 677
AyauTOpHBIE 3aHATHS (BCEr0) 76 38/38
B toM uucne:
Jlexumu (JI) 20 10/10
[Tpaktuueckue 3ansatus (I113) — —/-
JlaGopaTopHsie paboTsl (JIP) 56 28 /28
CamocrosiTeJibHas pa6oTa 131 70/61
KonTpoub 9 -/9
Bus npoMexyTOuHOM aTTecTauuu JK /340
OO61as Tpya0eMKOCTh 4acel 216 108/ 108
3a4ETHBIC €AUHUIIBI 6 3/3
5.Coep:kanue TUCHUNTHHBI
5.1. Conep:xanue pa3iejioB IHCUUNIMHBI
Ne HanmenoBanue Copnep:xaHue pazzaena JUCHUTIIMHBI

/1 pasacaa g CHUIIIINHBI

1 | Beenenue B kypc ouoxumuu. | [Ipenmer u 3agaun 6unoxumun. OCHOBHBIE pa3/ieibl
XUMHUECKUH cOCTaB KUBBIX | OMoxuMuu. OcoOeHHOCTH 00BbeKTa n3ydeHus. Victopus

OpTraHnu3MOB. OcHOBHBIE Pa3BUTHA, JOCTUIKCHUA ounoxumuu. PoJib 0T€4eCTBEHHBIX
KJIaCChbI 6I/IOOpFaHI/I‘-IeCKI/IX YYCHBIX B pa3BUTHUHN onoxumun. OcOOEHHOCTH
COGI[I/IHGHI/II\/'I MNPUMCHCHUA CUCTEMHOI'O IOAX04a K IOHMMAaHUTIO

HNPUHIUIOB (PYHKIIMOHUPOBAHUS JKUBBIX cUcTeM. MeTobl
OMOXMMMH. XapaKTEepUCTHKA OCHOBHBIX KJIACCOB
XUMUYECKUX COCIMHEHUM, BXOAAIINX B COCTaB KUBOU
MaTepuu UX COAepKaHue B opranusMme. Ilnactuueckue u
JHEPreTUYECKHE BEIIECTBA. bHOAKTUBHBIE COCAMHEHUS.
CoBpeMeHHbIE MPECTABIECHUS O COCTaBE U TOHKOM
CTPYKTYp€ KIeTKH. benku. DnemMeHTapHblii cocTaB OeJIKOB.
MeTo/1bl BBIAEIEHUS U OYUCTKU. AMUHOKHUCIOTHBIN
coctaB OenkoB. [lentuzapl. [lonmunentuanas Teopus
cTpoeHus O0enKoB. XapakTepuCTHKa CBsI3el
CTaOMIIM3UPYIOLINX IEPBUYHYIO CTPYKTYpY, €€ 3HaUCHHE,
BUJIOBasl crieln(pUIHOCTh. METOo/Abl YCTaHOBIIEHUS
NEPBUYHOM CTPYKTYpBI OEITKOB. ABTOMAaTHYECKUE U
MOJIEKYJIIPHO-TEHETUYECKUE METOIbI ONIPEECIICHMS
HNEPBUYHOM CTPYKTYphl 6€1K0B. CHHTE3 MEENTHIOB 10
Meppudunny. [Tonstue o 6enkax kak
BBICOKOMOJIEKYJIAPHBIX Onononumepax. CTpyKTypHas
opranusanus 0eiakoB. XapaKTepucTHKa BTOPUYHOM
TPETUYHOW W YETBEPTUYHOU CTPYKTYp. bronornyeckune

4



¢ynkuuun 6enkoB. [lonsTHE 0 IEeHATYpaIK OEIKOB.
Henarypupytomue areHTsl. X npupoaa. DK0JI0rn4ecKui
¢baxTop. PU3NKO- XUMUYECKHE CBOHCTBA OEITKOB.
Knaccudukanum 6enkoB. CtpoeHue u GyHKIMOHATbHAS
AKTUBHOCTb OCHOBHBIX I'PYIIIT IIPOCTBIX U CIOKHBIX
0enKkoB. XapaKTepUCTHKA OCHOBHBIX MPEICTaBUTEIEH.
KommnbroTepHoe MosIeKyIIpHOE MOAETHUPOBaHNUE OEIKOB.
HyxnenHoBbIe KUCIIOTBI. FICTOpHS OTKPBITUSA U U3yUYEHUS
HYKJIEMHOBBIX KHACIIOT. XMMHYECKUI cocTaB. Hykiieo3uasl,
HYKJICOTUIbI: CTPOEHHE, HOMEHKJIATypa, OMoIoruyeckast
poib. [IoHsATHE 00 YPOBHIXOpraHU3aluu HYKJIEHHOBBIX
KHUCIIOT. THUIBI HYKJIIEMHOBBIX KUCIOT. CpaBHUTEIbHAS
xapakrepuctuka JJHK u PHK. ®ynkunn J[HK.
Cootnomenus mexay JAHK u renom. Xapakrepuctrka
BunoB PHK: cTpoenue u ¢pyHKIMOHATBHASI aKTUBHOCTb.
OCHOBBI MOJIEKYJISIDHOM I'€HETUKU U T€HHOW NHKCHEPUU.
B03MOXHOCTH T€HHOM UHXKEHEpUU B OMOJIOTUH U
menunuHe. YraeBosl. O0Imas XapakKTeprucTUKa yIiIeBOI0B
U ux Knaccupukamnyst. CaoxkKHbIe yTriaeBOIbl.
Onurocaxapuibl (qucaxapuibl, TpUCAXapUbl U T.J1.)
Tunsl cTpoeHus, CBONCTBA, BAJKHENUIINE NIPEACTABUTEIN
(manpTO3a, caxaposa, 1eJIo01no3a, JaKkTo3a u 1p. ).
[Tonucaxapuapl: kinaccupukanus (roMONOIMCaXapubl,
reTeporonrcaxapu/ipl), XUMUYECKasi CTPYKTypa, CBOWCTBA.
Baxuelimue npeacraButesn GyHKINH, BHIIOTHIEMbIE
CJIOKHBIMU YTJIEBOJAMH B OpraHusme. JIunuel.
XapakTepHUCTUKA KJIACCOB JIMIIUAOB: CTPOEHUE,
ouonoruueckas poib. Tpurnunepuasl. Bocku.
[TpencraButenu. OGpazoBaHe CTEPOUIOB (TOPMOHBI).
Xapakrepuctuka dochonununos. Pois munuaos B
CTPYKTYPHUPOBAaHUU OMoJIOrHuecknx MmemOpan. depMeHTHI.
HcTopus oTkpbITHs U n3ydeHus pepmenToB. CxoncTBa u
OTINYUS (PEPMEHTOB M KaTaIN3aTOPOB HEOETKOBOM
npupoabl. CTpoeHue u GU3NKO-XMMHYECKHE CBOICTBA
bepMeHTOB. DYHKIIMOHAIBHO-aKTUBHBIE LIEHTPBI
depmeHToB. I unores3sl B3auMOAEMCTBHS ¢ cyOCcTpaTaMu.
Mopens 3. @umepa u Komenga. Mexanu3mMbl 1eCTBUS
¢depmenToB. KuneTnka pepMEeHTaTUBHBIX PEAKIIHM.
Koncranta Muxasnuca-MeHTeHa. 3aBUCUMOCTb CKOPOCTH
(epMEeHTaTUBHBIX peakiuil oT Temneparypsl, pH,
KOHIIEHTpauuu cydctpata u ¢pepmenTa. Ponp
Ko(epMeHTOB U KOHaKTOPOB B (epPMEHTATUBHBIX
peaknusax. AKTUBATOPBI 1 UHTHOUTOPHI (PEPMEHTOB.
Mexanu3mbl uHTHOUpoBaHus. M3opepMeHTsI.
MynbTUMOINEKYIIpHbIE (PEPMEHTHBIE CUCTEMBI.
Annoctepuyeckue GpepMmenTsl. Homenknarypa u
knaccudukanus pepmenton. [udpp pepmenTos.
XapaxkTepuctuka kiaccoB pepmenToB. O6nactu
npuMeHeHHs (pepMeHTOB. JloCTHKEeHNs COBPEMEHHOM
(hepMEeHTOJIOTHH.

OOMeH BeIeCcTB U PHEPTUHU B
JKUBBIX CUCTEMax

O6mue npencrasienus 06 oomene BemiecTB. OOMeH
BCIICCTB M DHCPIrU — HCOTHEMIIEMOC CBOMCTBO KUBBIX




cucteM. Bunbl v CTOpOHBI OOMEHa BEILIECTB.
XapakTepHucTuka (pakTOpOB, BIUSAIOLINX Ha
WHTECHCUBHOCTh OOMEHHBIX TPOIIECCOB. DHEPTEeTHKA
oOMeHa BemiecTB. DHepreTuueckuii ooMeH. TkaHeBoe
JIBIXaHUE U OMOJIOTMYECKOE OKUCIIEHUE. JlpIXaTenbHast
LeMb, XapaKTEPUCTHUKA (PEPMEHTOB U KO(HEPMEHTOB
JpIxaTesbHol nenu. Ilo0ouHble yTH TKAaHEBOTO JbIXaHMUS,
Ouosiornyeckas posib. MUKpocOMalibHOE OKHCIIEHHUE,
3HaueHue. Makpo3pruueckue COeIMHEHUS.
I'nnosnepreruyeckue coctosnus. [lonsatue o6 ypoBHe
CBOOOJTHOW PHEPTUU B OPTaHMUYECKOM COCAMHEHUH.
Makpospruyeckue cBA3HM U MAKpOIPru4ecKue
coeaunenus. Poinp AT® B sneprerrnueckom oOMeHe.
Perynsauus oOMeHa BeliecTB. Y POBHU peryJisiliui ooOMeHa
BEIIECTB B opranusme. [ opMoHEbI, kiaccudukanus,
MeXaHMU3M JieUcTBUsl. CUHTE3 TOPMOHOB IIUTOBUIHOM
JKeJe3bl, KaTeX0JIaMUHOB. TKkaHeBble TOPMOHBI,
KJaccu(uKaius, OTIMIMe OT TOPMOHOB. ButamuHsI,
CTpOEHUE, Kilaccu(uKalus, pojib B 0OMEHE BEILECTB.
VY4acTie BUTAaMHHOB B TIOCTPOCHUU KOPEPMEHTOB.
ABUTaMMHO3bI, TUIIOBUTaMUHO3bI. OOMeH 6enkoB. Pacnan
0eKOB 1 OOMEH aMUHOKHUCIIOT KaK HCTOUHUKHI
BO3HUKHOBEHUS OMOJIOTMUECKU AKTUBHBIX COCAMHEHUI.
[Tyt 1 MexaHU3MBbI CUHTE3a OEJIKOB B IIPUPO/IE.
MarpuuHnas cxema 6MOCHHTE3a OEIKOB. DTambl
ounocunTe3a Oenka. Tpanckpunus. MexaHu3Mbl CTaIui
MHUIIMALUY, SJIOHTallMY, TEPMUHALIUHN U TIPOLIECCUHTa
Tpanckpunuuu. Tpancnsuusa. CTaguu TpaHCIALUN UX
MexaHu3M. [locTTpancisauronHele n3MeHeHus. CtpoeHue
U MoJienu paboTsl puOocoM. MexaHU3MBbI peryJsiiuu
ouocunresa Oenka. Teopus XKakoba u MoHo.
MynbTUAH3UMHBIN MexaHu3M OuocuHTe3a Oenka. OOMeH
HYKJIEMHOBBIX KACIOT. Pacnas HyKJI€MHOBBIX KHCIIOT 10
CBOOOJHBIX HYKJICOTHUIOB IIPU yUacTUU Hykieas. Pacmaz
HYKJIEOTH0B, HYKJIEO3U0B U a30THCTBIX OCHOBAHUH.
buocuHTe3 HYKJI€03UAMOHO-, HYKJI€O3U U~ U
HyKkJeo3uarpupocdaros. MexaHuszm OnocuHTe3a
(perukanun) JIHK. buocunres PHK (tpanckpunius).
OO6men yrneBonoB. IlyTu pacnazna monucaxapuioB U
onurocaxapuaos. Karabonuszm MoHocaxapuaos. I mukonus
Y TJIMKOT€HOJIN3. 3HAUYEHUE U PETYIISILMS IPOLIECCOB.
OOMeH T10K030-6-hocdaTa (TUXOTOMHYSCKUN U
allOTOMUYECKHI IyTH, UX COOTHOIIEHHUE B OPraHU3ME).
OOMeH MUPOBUHOTPATHON KUCTOTHI. OKHCIUTENbHOE
JeKapOOKCUIMPOBAHNE TMPOBUHOTPATHON KUCIOTHI. L{uKi
JU- U TPUKApOOHOBBIX KUCIIOT. bruonoruyeckas posb.
O6men nununoB. ['uaponus xupos. OOMEH IIHLIEpHHA.
MexaHu3Mbl OKHCIIEHUS KUPHBIX KUCIOT. buocunres
BBICUIMX JKUPHBIX KUCIOT. MexaHu3Mm OnocuHTe3a
TPUTIUIEPUIOB. DHEPreTUYecKuil 6anaHc pacnaaa
TpuraunepuaoBs. buonornueckoe okucnenue. Mcropus
pa3BUTHUS IPEJICTABICHUNA 0 MeXaHU3Max OMOJIOTHYECKOTO




okucnenus. Kinaccugukarus nporeccoB 610I0THIECKOro
OKHUCJIeHUs. MeXaHN3M OKUCIUTEIHHOTO
dochopmmposanus. CyocrpaTHoe hochopuarpoBaHue.
CBobOonHoe okucienre. OOMeH BOIbl U MUHEPATbHBIX
BellecTB. Poib BOJbI B opranuszme. Bojga BHEKIIETOUHAS U
BHYTpUKIIeTOUHAas. Perynsauus odOMeHa BOAbI.
MuHepanbHbIE BEIECTBA: MAKPOIJIEMEHTHI,
MUKPO3JIEMEHTHI U YIbTpaMUKpo3JIeMeHThI. Ponbs Na+t,
K+, Ca2+, Cl-, Mg2+, P3+ u npyrux MuUHEpaIbHbIX
BEIIECTB B OpraHusmMe. Perysius MuHepanbHOro oOMeHa.
Hapymienust Munepansnoro oomena. O0uue nytu
kartabonusma. Bzanmocss3s oOMeHa GeKkoB
(amuHokucnoT), tunuaoB (BXXK u riuuepun), yrinesogos
(MoOHOCaxapu/Ibl) U HYKJIeOTH10B. KittoueBble MeTaOO0IUTHI
oOMeHa BEIIeCTB: MUPOBHHOTPAIHAS KHCIIOTA, alleTHII-
KoA, raunepuH, MeTaboIuThl HUKIIA TPUKAPOOHOBBIX
KHCJIOT.

5.2. Koan4uecTBO 4aCOB U BUABI

y‘leﬁHle 3aHATHH 1O pas3aejiaM THCIHUIIIMHBI

Ne HaumenoBanue paznena Jlexu. [Ipaxr. JIao. CPC Bcero
n/n JMCIUILIHHBI 3aH. 3aH.
1 | BBenenue B Kypc OMOXUMHUH. 10 - 28 65 103
XUMHYECKUH COCTaB KUBBIX
opranu3MoB. OCHOBHBIE KJIACChl
OMOOPraHNYECKUX COSTMHECHUI
2 | OOMeH BeulecTB U SHEPTUH B 10 - 28 66 104
KHUBBIX CUCTEMaX

6. ITepeyeHb OCHOBHOI1 M 10NIOJTHUTEJILHOM Y4eOHOM JIUTEPATYphI

6.1. OcHoBHas quTEpaTypa

1. buonoruueckas xumus [Tekcr] : yue0.mocodue it CTyI€HTOB BYy30B, 00YYAIOIIUXCS IO
crenranbHocTH 032400 "buonorus" / FO. b. ®ununmnosuy [u np.] ; nox pen. H. U. Koanesckoi. -
3-e u3n., uctp. - M. : U3n. nentp "Axkanemus", 2009. - 254, [1] c. : un., Tadmn. - (Beiciee
npodeccuonanbHoe oopazoBanue. llenarornyeckue cnennanbHOCTH). - [pmn.: c. 245-253 . -

bubnuorp.: c. 253. - ISBN 978-5-7695-5

589-3; 26 sks3. : 280-00..

2. Komog B. I1. buoxumust [TekcT] : y9eOHUK I CTYIEHTOB BY30B, 00YYAIOIINXCS TT0

HarnpasieHuto 655500 - GuorexHoorus
Hpoda, 2008. - 638, [1] c. : Tabm., puc. -

/ B. I1. Komog, B. H. IlIBenoBa. - 3-e uza., crep. - M. :
(Bricmiee oopazoBanue. CoBpeMeHHBIN YUeOHUK). -

[Tpeam. ykas.: c¢. 620-630. - ISBN 978-5-358-04872-0; 35 k3. : 493-99.

6.2. lonotHMTEIBHAS JIUTEPATYpPa

1. CtpoeHue u cBOMCTBA OEITKOB : METOJ.pEKOMEH AN JJIS1 CAMOCTOSIT. TIOATOT. CTYA€HTOB
1o OMoJI. XMMUU Ha ecTecTB.-reorp. (ak-te / Bonrorp. roc. nex. yu-t, Kag. xumuu; coct. I'. E.
3aBbsnosa. - Bonrorpan : Ilepemena, 2001. - 29 c. - bubnuorp.: c. 28. - 12-30..

2. Ilnakynos, B. K. OcHOBBI quHaMu4YecKor OMOXUMHH [ DIIEKTPOHHBIN pecypc] : yaeOHuK /
B. K. IInakynos, FO. A. Hukonaes. - D1eKTpoH. TEKCTOBBIE 1aHHbIE. - Mocksa : Jloroc, 2010. - 216
c. - ISBN 978-5-98704-493-3. - Pexxum noctyma: http://www.iprbookshop.ru/9095 - 36C

IPRbooks..




3. OcumnoBa, O. B. buoopranndeckas xumusi [ IIEKTPOHHBIN pecypc] : yueOHOe mocodue /
O. B. Ocunoga, A. B. Illyctos. - 2020-02-05. - Capatos : Hayunas kuura, 2019. - 367 c. -
I"apantupoBanHsblii cpok pasmerenus B ObC g0 05.02.2020 (aBronposnonranus). - ISBN 978-5-
9758-1718-1. - Pexxum noctyna: http://www.iprbookshop.ru/81002.html - 95C IPR BOOKS..

4. buonorndeckast Xumus [ DaeKTpoHHBIN pecypce] : yueonuk / H. 0. Konesanoga [u np.] ;
pen. A. JI. TaranoBuu. - 2023-01-20. - Munck : Beimiiimas mkosna, 2016. - 672 c. -
I"apantupoBannsblii cpok pasmemenus B ObC 1o 20.01.2023 (aBronpoaonranus). - ISBN 978-985-
06-2703-2. - Pexxum noctyma: http://www.iprbookshop.ru/90721.html - 35C IPR BOOKS.

7.Pecypcbl UHTEpHETA

[lepeuens pecypcoB MHTepHETa, HEOOXOUMBIX JJIi OCBOCHHUS AUCIUTUINHBL:

1. YuebHuku 1o Kypcy ouosiorudeckoit xumuu http://biochemistry.ru/default.htm.

2. Y4eOHbIe MaTepHabI 10 Mo Kypcy Ouosnornueckoi xumuu http://med-edu.ru/biohim/.

3. YueOHbIe MaTepuaibl 10 Kypcy opranndeckor xumuu. — URL:
http://www.chem.msu.su/rus/teaching/org.html.

4. Enunoe okHO JocTyna K oOpazoBarenbHbIM pecypcaM. — URL:
http://window.edu.ru/window.

5. ®umunmnosuy 10.B. libedu.ru/1-d/filippovich_yu_b-iosnovy_biohimii.html.

8. UndopmanmoHHbIe TEXHOJOTMHM U IPOTPAMMHOE ol0ecrneyeHune

[lepevyeHb HHPOPMALIMOHHBIX TEXHOJIOTHUH, HCIIOJIB3YEMbIX TIPU OCYIIECTBICHUH
00pa3oBaTebHOTO MpoIiecca 10 IUCHUILTNHE, BKII0OYas IepeueHb IMPOrpaMMHOT0 00ECTICYCHUS U
WH()OPMAIIMOHHBIX CITPABOYHBIX CHCTEM (ITPHU HEOOXOAMMOCTH).

1. O¢ucusiii naker (Microsoft Office unm Open Office).

9. MaTepuaibHoO-TexHHYecKas 6a3a

Jliig mpoBeieHUs! y4eOHbIX 3aHITUH 10 TUCHUILIMHE « BHOXUMUS» HE0OX0IMMO Cleayrolee
MaTepHaIbHO-TEXHHUUECKOe 00eCTIeUeHHE:

1. YuebHast aymuTopusi ¢ MyJbTUMEIUINHON MOAAEPKKOMN IS POBECHUS JTCKIIMOHHBIX
3aHATHI.

2. Y4eOHas ayIuTOpUs C MyJIbTUMEIUUHOM MOAIEPKKON U J1abopaT OPHBIM
000py10BaHUEM JUIsI TPOBEACHUS JIaOOPATOPHO-NIPAKTUYECKUX 3aHATHH.

10. MeToguveckne yKazaHus sl 00y4YAKIIUXCS 10 OCBOCHHUIO TUCHHUIIIMHBI

Jucuunnuna « buoxumus» oTHOCHTCS K 0a30B0it yacTu 010ka quctuminH. [Iporpammoit
JTUCHHUTITMHBI PETyCMOTPEHO YTCHHE JISKINI U MPOBEeHUE JTa00paTOPHBIX padoT.
[TpomexxyTouHast aTTecTalus MPOBOJUTCS B OpMeE aTTECTAIMK C OIIEHKOM, IK3aMeHa.

JlexiMOHHBIE 3aHATHSI HAIPaBJIeHbI HAa (OPMHUPOBAHNE TITYOOKUX, CHCTEMAaTH3UPOBAHHBIX
3HAHUM MO pa3zenaM AUCHUIUIMHBL B Xo/e nekuuii npenogaBaTenb pacKpbIBA€T OCHOBHBIE,
Han0oJiee CI0KHBIE TIOHITHS JUCITUTUTHHBI, & TAK)KE CBSA3aHHBIE C HUMH TEOPETUIECKUE U
MPAKTUYECKHUE MPOOIeMBI, TaET PEKOMEHIAIUHU TI0 TPAKTUIECKOMY OCBOEHUIO U3y4aeMOTO
MaTtepuana. B mensx kauecTBeHHOr0 OCBOEHHUS JIEKIITMOHHOTO MaTepraia 00y4JarommmMcst
PEKOMEHYETCS COCTABIIATH KOHCIIEKTHI JIEKLUIA, UCIIOJIb30BATh 3TH KOHCIIEKTHI IIPU OATOTOBKE K
MPAKTUYECKUM 3aHATHSIM, IPOMEXKYTOUYHON U UTOTOBOM aTTECTALINU.

JIaboparopHasi paboTa mpeacTaBisieT co00i 0coObIi BU MHIUBUIYATbHBIX MPAKTUYECKUX
3aHATUN 00YYArOIINXCSI, B X0/I€ KOTOPBIX UCIOJIB3YIOTCSI TEOPETUUECKHE 3HAHUS Ha MPAKTHKE,
MIPUMEHSIFOTCS CTIelMalbHbIe TEXHUYECKUE CPEICTBA, PA3IMUHbIE HHCTPYMEHTHI U 000PYI0OBAaHUE.
Takue paGoThl pu3BaHbl YIIIyOUThH MpodeccroHalIbHbIE 3HAaHUS 00y4aronmxcs, cpopMHUpoBaTh



YMEHUS U HaBBIKH MPAKTHIECKON pabOThI B COOTBETCTBYIOIIEH OTpaciu HayK. B mporecce
n1abopaTopHOil paboTHI 00yYaOLINIICA N3yYaeT MPAKTUUYECKYIO PEaTH3alMIO TEX WA MHBIX
MIPOLIECCOB, COMOCTABIISIET MTOJIYYEHHBIE PE3YJIbTATHI C MOJIOKEHUSIMU TEOPUH, OCYIIECTBIISIET
UHTEPIPETALNIO PE3YIbTaTOB PaOOThI, OLIEHUBACT BO3MOKHOCTh IIPUMEHEHUS ITOTyI€HHBIX 3HAHUI
Ha MPaKTHKE.

[Tpu moaroToBKE K 1a00paTOpHBIM paboTaM cielyeT BHUMATEIbHO O3HAKOMHTHCS C
TEOPETUUECKIM MaTEepPHAaJIOM 10 U3y4aeMbIM TeMaM. Heo0X0oquMbIM yCIIOBHEM JIOMyCKa K
1ab0paTOPHBIM paboTaM, MPEANOoIaraloM UCTIOIH30BAHUEM CIICIUATHFHOTO 000pyA0BaHUS U
MaTepuasoB, SBISETCS OCBOCHHE MPaBUil 0€30aCHOTO MOBEACHHUS IIPH IPOBEICHUU
COOTBETCTBYIOIIUX paboT. B xome camoii paboThl HEOOXOAUMO CTPOTO MPHUIEPKUBATHCS MIIaHA
paboThl, IPeUI0KEHHOTO IIpernoaaBareneM, (UKCUPOBATh MPOMEXKYTOUHBIE PE3YIbTaThl PAOOTHI
JUIs OTYeTa 10 JIabopaTopHOii pabore.

KonTpo:b 3a kauecTBOM 00yueHUsI ¥ XOJ10M OCBOEHUS AUCLHUILIMHBI OCYIIECTBIISETCS Ha
OCHOBE PEUTHHTOBOW CUCTEMBI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U IIPOMEXYTOYHON aTTeCTalluu
cTyneHToB. PeliTunrosas cuctema npeanonaraet 100-6aibHyI0 OLIEHKY YCIIEBAEMOCTH CTYEHTA
1o y4eOHOM UCHUIUIMHE B TeYeHUE ceMecTpa, 60 U3 KOTOPhIX OTBOJUTCS HA TEKYIIUKA KOHTPOJIb, a
40 — Ha TPOMEXKYTOUHYIO aTTeCTaIuIo Mo qucHumuinHe. Kpurepuanbnas 6a3a pedTHHTOBOM
OLICHKH, TUIIOBBIE KOHTPOJIbHBIC 33aHNUs, a TAKXKE METOAMYECKIE MAaTEPHAIIBI IO UX TPUMEHEHHIO
OTHCAHbI B (JOHJIE OLIEHOYHBIX CPECTB MO AUCLHUILTHHE, SBISIOMIEMCS TPUI0KEHUEM K TaHHOM
porpaMMe.

11. YyeOHO-MeTOAMYECKOE O0ecTieueHre CAMOCTOSTEIbHOM PadoThI

CamocrosiTenbHast padoTa 00yyarouxcs SBJIsSETCs HEOTHEMIIEMOM YacThIO IIpoLecca
o0yd4eHus B By3e. [IpaBuiibHast Opranu3amiisi CaMOCTOSTEIbHON pab0Thl MO3BOJISIET 00YYarOLITHMCS
Pa3sBUBaTh YMCHUS U HABBIKU B YCBOCHUU U CUCTEMATU3allUN HpI/IO6pCTa€MI)IX 3HaHI/II71,
o0ecIieunBaeT BBICOKUH YPOBEHb YCIIEBAEMOCTH B IIEPHOJT O0Y4EHHsI, CIIOCOOCTBYET
(opMHPOBAaHNIO HABBIKOB COBEPIICHCTBOBAHMS MPOGECCHOHATFHOTO MacTePCTBA.

CamocrosTenbHas paboTa 00y4aroLIMXcsl BO BHEAYAUTOPHOE BpeMs BKIIIOYAET B ce0sl
MMOATOTOBKY K ayAUTOPHBIM 3aHATUAM, a TAKKC U3YUCHUC OTACIbHBIX TEM, PACIHUPAOIINX 1
YITyOJISAIOUIMX MPEICTaBIEHUS 00YYaloMXCs 10 pa3jesiaM u3ydaeMoi qucuuIuiiHel. Takas
paboTa MOXET mperoiaratb NpopadoTKy TEOPETUIECKOTO MaTepHraa, paboTy ¢ Hay4yHOM
JUTEPaTypOM, BBIOJIHEHNE MPAKTUYECKUX 3a/IaHHUH, TOJTOTOBKY KO BCEM BHJIaM KOHTPOJIbHBIX
WCIIBITAaHUH, BBITIOJTHEHNE TBOPUYECKUX PadoT.

VY4ebHo-MeToInuecKoe obecreueHue Ui CaMOCTOATENbHOM paboThl 00yYarOLIUXCs 110
JUCIUIUIMHE TPEJCTABIEHO B paboyeil mporpaMMe 1 BKIIOYAET B ce0sl:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOMIOJHUTENIBHYIO JTUTEPATypy;

— UH(pOPMAIMOHHO-CIIPAaBOYHbIE U 00pa3oBaTenbHble pecypchl IHTepHeTa;

— OLICHOYHBIE CPEJCTBA JJIsl IPOBEIEHHS TEKYILEro KOHTPOJIS U IPOMEXYTOUHON
aTTeCcTaluu 110 JUCIIUIIIINHE.

KoHkpeTHbIe peKOMEeHJallMK 10 TUIAaHUPOBAHMIO U TIPOBEICHUIO CAMOCTOSTEILHON paboThI
10 AUCIIUIIIINHE «brnoxumusy MMpEACTAaBJICHBI B METOJUYCCKUX YKA3aHUAX JJISA o6yqa}om1/1x0ﬂ, a
TaKXe B METOAMYECKHX MaTepHaiax (OHIO0B OLIEHOYHBIX CPECTB.

12. ®on OLEHOYHBIX CPECTB

(DOHIl OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ MNEpCUCHDb KOMHCTCHI_II/Iﬁ C YKAa3aHUEM 3TAIIOB UX
q)OpMI/IPOBaHI/IH, OITFICaHNE MMOKa3aTeneh u KPUTCPUECB OLICHUBAHHUA KOMHeTeHHI/II\/II Ha pas3IMYHbIX
oTarax ux (I)OpMI/IpOBaHI/ISI, OIMMCAHUC IKaJ OIICHUBAHHWSA, TUIIOBBIC KOHTPOJILHBIC 3aJIaHUS U
METOANYCCKHUEC MAaTCPHAJIBI ABJISACTCS NPUIIOKCHHUEM K ITPpOTrpaMMeE yqe6H0171 JUCIHUITIINHBI.



