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O6cy:xneHa Ha 3aceJaHUH Kadeapsl TEOPUH U METOAUKH OHOJIOr0-XUMHYIECKOr0 00pa3oBaHMs X
naaAmad THOM apXUTEKTYPHI

«19 » __p3 202_/ r., mporokon Ne j

. @ g )
3aBemyrommii kahenpoit it ﬁ;’/w”[l‘// Zf’ﬁZ/}j » ZZ 202 7 r.
(mommHCs) (3a13.%a<§e’ﬁpoi) (mara)

PaccMoTtpeHa u 0/100peHa Ha 3acejaHUuH YIEHOTO COBETAa HHCTHTYTA €CTECTBEHHOHAYYHOTO
obpazoBanus, PU3NIECKOH KyJIBbTYPHI X 0€30IIaCHOCTH KXU3HEAEATEIBHOCTH

«IZ » é(lﬁf@lﬂ% 202 i T. , IpoTokom Ne 7

[Ipencemarens yu€Horo cosera &l’ %’/Z/f// [f :44 « AL » g////ﬂZ!/Z}ZM [,
Ch) (mata)

V1BepxaeHa Ha 3acenanuu yaéHoro cosera PI'BOY BO «BI'CITY »
8 » Mﬁﬁé .202_/ r. , mpotokon Ne &

OTMETKH 0 BHECEHHH H3MEHEHHH B IPOrpamMmy:

JIuct usmenennit Ne

(TrorHCE) (pyxoBogurens OITOIT) (mata)
JIuct uzmenenuit No

(rommmics) (pyxoBomurens OITOIT) (mata)
Jluct nameneHm Ne

(o ImcH)  (pyxoBoautens OITOIT) (mata)

PazpaboTuuku:
3aBbsioBa [anmuua EBrenpeBHa, KaHUaaT OHOIOTHISCKAX HAYK, HOLUEHT KadeAphl TEOPHH U
METOIMKH OHOIOro-XMMHUIECKOro o6pa3oBanus U JanmmadTHON apxutekTypsl 'OY ®I'BOY BIIO

«BI'CITY ».

[Iporpamma auciuiumEs! «Broxumusy coorercTByeT TpeboBanuam @I'OC BO no HamnpasieHu:o
noxrotoBku 44.03.01 «Ilemarormyeckoe obpasoBanuey (YTBEPXKAEH MpuKa3oM MuHICTEPCTBA
obpasosanus u Hayku PO ot 22 despais 2018 r. N 121) u 6azoBoMy yueGHOMY IIIaHY IO
HarpapieHuIo moarotosku 44.03.01 «Ilenaroruaeckoe o6pasopanue» (Ipodunb «brosorusy),
yTBepxkaéHEOMy Yaénem coBeToM ®T'BOY BO «BI'CITY » (ot 29 mapra 2021 r., mpotokon Ne 6).



1. Ilean ocBOEHHN TUCHUILIHHBI

dopmupoBanue y Oynymux 6akalaBpoB CHCTEMBI IPEACTABICHUNA 0 XUMHYECKOM COCTaBe U
CBOMCTBaX BEUIECTB, OOpa3ylOIIMX JKUBYIO MATEpUIO, DPEaKLUUAX HX OOMEHa, MEXaHHM3Max
peryisuun, BOCIUTaHNUE DKOJIOTHYECKON TPAMOTHOCTH.

2. Mecto qucuuminnel B ctpykrype OITOII
JucturnanHa «bBHoXUMHES) OTHOCHTCS K 0a30BOM YacTh 0JI0Ka JUCIUILIMH.

Jnist OCBOCHUS AUCHUIUTUHBI «BrOXUMUS) 00ydaromuecs: UCIOIb3YIOT 3HAHUS, YMEHUS,
CHocoO0BI AEATENbHOCTU U YCTAHOBKH, C(OOPMUPOBAHHBIE B XO/I€ U3YUYEHUS TUCLHUILINH
«boranukay, «Bo3pacTHast aHaTOMUs, (PU3HOJIOTUS ¥ TUTHEHA, «] UCTOIOTHUS C OCHOBAMHU
sMOpHoIorumny, «3oo0sorusny, «Heopranndeckas xumus», «Opranuueckas Xumus», «Lluronorusy,
NPOXOXKICHUS PAKTUKU «YueOHast (03HAKOMUTENbHAs) IPAKTUKA TI0 OOTaHUKE, 300JI0TUI.

OcBoeHue JaHHOM TUCLUIUIMHBI ABISETCS HEOOXO0IMMONH OCHOBOM /1JIS1 TOCIIEAYIOIIErO
u3ydeHus quctuming «I'enerrukay, «MukpoOnosiorus ¢ ocCHoBaMu BUpycoJioruny, «Teopus u
MeToAMuKa 00yueHHs OMoJI0rumny», «Y4eHue o buocheper, «PU3NOIOrHs YeTOBEKA U )KUBOTHBIX»,
«OBomonus», «buonorus KyapTypHBIX pacTeHui», «MIMMmyHonorus», «MoJekyJispHble OCHOBBI
HOMYJISLUOHHON TeHeTHKH», «O011as 3Koy1orus», «OCHOBBI OMOTEXHOJIOTUNY, «ColuanbHast
sKosorus», «Pusnonorus BH/I u ceHCOpHBIX cucteM», «PU3HOIOTHS paCTEHUN, IPOXOKICHUS
npakTuk «[IponsBoacTBeHHas (efaroruyeckas) IpakTuka (MpernoaaBaresnbekas)y, «YueoHast
NPaKTHUKa (03HAKOMHTEJbHAS) 10 TEHETUKE U SKOJIOTUNY, «Y 4eOHast MpakTHKa (03HAKOMHUTEIbHAs)
10 (PU3HOJIOTUM PACTEHUM U OMOJIOTUH KYJIbTYPHBIX PACTEHUI.

3. Ilmanupyemble pe3yJbTaThbl 00y4eHUsI

B PE3YyIbTaTC OCBOCHU AUCHUIIIIMHBI BBIITYCKHUK TOJIKCH O6J'IaI[aTb CJICAYHOIIUMHA
KOMIICTCHI UMM

— CITIOCOOEH OCYIIECTBIISITh MEJarOTHIECKYIO IS TEIFHOCTh Ha OCHOBE CIEIHATIBHBIX
HayuHbIX 3HaHui (OITK-8);

— CMoco0OeH MPUMEHSTH MPEIMETHBIC 3HAHUS B 00pa3oBarenbHoM mporecce (ITK-3).
B pesyabTare ndy4eHus JMCOMIIMHBI 00y4aKOIIMICH JOIAKEH:

3Hamp

— IIPEIMETHOE COJIEPKAHNE OCHOBHBIX Pa3/eOB CTATUYECKON OMOXUMUH, METOBI U
pUeMbl OUOXUMUU;

— IIPEIMETHOE COJIEPKAHNE OCHOBHBIX Pa3/eloB IMHAMUYECKOM OMOXUMUH;

ymembo
— UCIOJIb30BaTh COBPEMEHHBIE CIIEIIMAJIbHBIE HAYYHbIE 3HAHUS U PE3YNbTaThl UCCIEA0BAHUI
B 00J1acTH OMOXMMHH B TIETATOTHUECKON JIEATETLHOCTH;

énaoemsp

— HaBbIKaMM 0T60pa y‘-ICGHOI‘O COACPpKaHUA I o6yqu1/I;1 npeaMeTy B COOTBETCTBUH C
JUITAKTHYCCKUMH TCIIAMHA 1 BO3PACTHBIMU 0COOEHHOCTAMU yJalmuxcs.

4. O0BbEM ANCUMIIMHBI U BBl y4eOHOI padoThI



. Bcero CemecTpbl
Bun yuebnoit paboTbl 4ACOR 33
AyIUTOpHBIE 3aHATHS (BCEro) 20 20
B toMm uncie:
Jlexuuu (JI) 4 4
[Tpaxtrueckue 3ansatus (113) — —
JlaGopaTopHbie padoTsl (JIP) 16 16
CamocrosiTesbHasi padoTa 52 52
KonTpounb — —
By npome:KyTo4HON aTTecTaluu 34
OO6mast Tpy10€MKOCTh 4achl 72 12
3a4€THBIC CAMHUIIBI 2 2

5. Conep:xkaHue TUCHUTLIMHBI
5.1. Conep:xanue pa3ie0B IMCUUILIUHBI

Ne HaumenoBanue paznena Coneprxanue pasjesna JUCIUILUIUHBI
n/n JMCLUIUIMHBI
1 | Beenenwue B kypc Ouoxumun. | [Ipeamer u 3agaun 6noxumun. OCHOBHBIE pa3eiibl

XHUMHYECKUI COCTAB )KUBBIX
opranu3mMoB. OCHOBHbBIE
KJIACChl OMOOPTaHNYECKUX
COCMHEHUI

onoxumun. OcobeHHocTu 00bekTa u3yyenus. Mcropus
pa3BUTHSA, JOCTHXKEHU OMOXUMUM. Pob 0TeuecTBEHHBIX
yUYE€HBIX B pa3BUTHU OMOXUMUHU. OCOOEHHOCTH
IPUMEHEHHUS CUCTEMHOTO 10/1X0/1a K TOHUMAHHUIO
HOPUHIUIOB (YHKIIMOHUPOBAHUS JKUBBIX cUCTEM. MeTo bl
OMOXMMMHU. XapaKTEPUCTHUKA OCHOBHBIX KJIaCCOB
XMMUYECKUX COCIMHEHUN, BXOASIIMX B COCTAB XKUBOU
MaTepUHU UX Ccojep:KaHue B opranusme. [lmactuueckue u
HHEPreTUYECKUe BelecTBa. bUOAKTUBHBIE COEAMHEHUS.
CoBpeMeHHbIE MPECTABIEHUS O COCTABE U TOHKOM
CTPYKTYpe KJeTKH. benku. DnemMenTapHsblil coctaB OENKoB.
MeTob! BbIIETIEHUS U OYUCTKH. AMUHOKHUCIOTHBIN
coctaB OenkoB. [lentuapl. [lonmunentuanas Teopus
CTpOEHUs O0elIKOB. XapaKTEepPUCTHKA CBS3EH
CTaOMIIM3UPYIOUIMX TIEPBUYHYIO CTPYKTYpPY, €€ 3HaUECHHUE,
BUJI0Basl crien(pUuHOCTb. METO/ bl yCTaHOBIEHHUS
HNEPBUYHOM CTPYKTYphI OETIKOB. ABTOMAaTHUECKUE U
MOJIEKYJISIPHO-TEHETHUECKHE METO bl OIIPEIETICHUS
HNEPBUYHOMN CTPYKTYpHhI 6e1KoB. CHHTE3 MEENTH/IOB 10
Meppuodunny. [lonstue o 6enkax Kak
BBICOKOMOJIEKYJISIpHBIX OrononuMepax. CTpyKTypHas
opranusanus 0eiakoB. XapakTepucTUKa BTOPHUUHOM
TPETUYHOW 1 YETBEPTUYHOM CTPYKTYp. bronornueckue
¢byukun OenkoB. [TonsTHE 0 AeHaTypaluu OEIKOB.
[enarypupyromue arentsl. X npupoja. OKoJI0rnuecKkui
dakTop. PU3NKO- XUMUUECKHE CBONCTBA OEIKOB.
Knaccugukarun 6enkoB. CTpoenue 1 (yHKIIMOHATbHAS
AKTUBHOCTH OCHOBHBIX TPYIII MPOCTBIX U CIOXKHBIX
0enKoB. XapaKTepUCTHKA OCHOBHBIX MPEICTaBUTECH.
KomnbroTepHoe MosieKyJIIpHOE MOAETHPOBAHNE OEIKOB.
HyxnenHoBble KUCIOTHI. MIcTOpUS OTKPBITUS U U3YyUEHUS
HYKJIEMHOBBIX KMCJIOT. XUMUYECKHN cocTaB. Hykneo3npl,
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HYKJICOTU/IBI: CTPOEHHE, HOMEHKJIAaTypa, OMoIoruyeckast
poib. [TonaTue 06 ypoBHIXOpPraHU3aIUH HYKJIEHHOBBIX
KHUCIIOT. THUIBI HyKIIEMHOBBIX KUCIOT. CpaBHUTEIbHAS
xapakrepuctuka JJHK u PHK. ®yukuun JTHK.
Cootnomenus mexay JAHK u renom. Xapakrepuctuka
BuoB PHK: cTpoenue u ¢pyHKIMOHAIbHAST aKTUBHOCTb.
OCHOBBI MOJICKYJISIPHOM T€HETUKHU ¥ TEHHON MHKEHEPHUH.
B03M0OHOCTH T€HHOI MHXEHEPHH B OMOJIOTUU U
MenuuuHe. YriaeBosl. O01as XapakKTepUCTUKA YIJIEBOI0B
U ux Knaccudukanys. CIoxKHbIe YTIeBOIbI.
Onurocaxapu/ipl (aucaxapusl, TpUCaxapuabl U T.J1.)
Tunbl cTpoEHUs, CBOMCTBA, BAXKHEUIINE MPEICTABUTEIN
(MasibTO3a, caxapo3sa, eJiodno3a, JakTo3a u Ip. ).
[Tonucaxapuapl: Knaccuuranus (roOMONOINCaXapHu/Ibl,
reTeponoiarcaxapuibl), XMMUUECKasi CTPYKTypa, CBOICTBA.
Baxueiimue npeacTaBuTeNnn GyHKINH, BHITIOTHIEMBbIC
CJIOKHBIMU YIJIEBOJAMH B Opranusme. JIunumael.
XapakTepHucTUKa KJIACCOB JIMIIUA0B: CTPOEHUE,
Ouonoruydeckas poib. Tpurnuuepuasl. Bocku.
[TpencraButenu. O6pazoBaHue CTEPOUIOB (TOPMOHBI).
Xapakrepuctuka pochomunuaos. Posb mumnumos B
CTPYKTYPHUPOBaHUU Onojoruyeckux Mmemopan. ®epMeHTHl.
HcTopus oTkpbITHS U n3ydeHus pepmeHToB. CXo/1cTBa U
OTINYUS (PEPMEHTOB M KaTAIN3aTOPOB HEOEITKOBOM
npupozsl. CTpoenue u GU3NKO-XUMHYECKUE CBOHCTBA
bepMeHTOB. DYHKIIMOHAIBHO-aKTUBHBIE LIEHTPBI
(depmeHTOoB. I unores3sl B3aMMOAEHCTBYS ¢ CyOCTpaTaMu.
Mogens O. Gumepa u Konuienga. MexaHusmbl A€HCTBUS
depmenToB. Kunernka epMEHTaTUBHBIX PEAKIIHIA.
Koncranta Muxasnuca-MeHTeHa. 3aBUCUMOCTb CKOPOCTH
(depMEeHTaTUBHBIX peakiuil oT Temneparypsl, pH,
KOHIIEHTpaluu cyocTpaTa u ¢pepmenTa. Poib
KO(epMEHTOB U KOPaKTOPOB B (€PMEHTATUBHBIX
peaknusax. AKTUBATOPBl 1 UHTUOUTOPHI (PEPMEHTOB.
Mexanu3mbl UHTHOUpoBaHus. M3opepMeHTsI.
MynbTUMONeKynsipHble (ePMEHTHBIE CUCTEMBI.
Annocrepuueckue pepmentsl. Homenknatypa u
knaccudukanus pepmentos. [ludp dpepmenTos.
XapaxTepuctuka kiaccoB gpepmenToB. Obnactu
npuMeHeHHs (pepMeHTOB. JJoCTHKEHUsI COBPEMEHHOM
(hepMEHTOJIOTHH.

OOMeH BelecTB U YPHEPTUHU B
JKUBBIX CUCTEMAX

O6mue npencraBieHus 06 oomene BemiecTs. OOMeH
BEIIICCTB M YHEPTUU — HEOTHEMIIEMOE CBOMCTBO JKHBBIX
cucteM. Bubl u cTopoHBI OOMEHA BEIIECTB.
XapakTteprucTrka (hakTOpOB, BIHMSIONINX Ha
WHTEHCUBHOCTH OOMEHHBIX TPOIECCOB. DHEPTreTHKa
oOMeHa BemecTB. JHepreTuuecknii ooMeH. TkaHeBoe
JBIXaHUE U OMOJIOTUYECKOE OKUCIICHUE. JIpIXaTenpHast
1eNb, XapaKTepucTuka GepMEeHTOB U KOPEPMEHTOB
IpIxaTenbHol nenu. [lo0ouHbIe TyTH TKAHEBOTO JABIXaHMUS,
ononornveckast posib. MUKpocoMalibHOE OKHCIICHNE,
3HaueHne. MakpoIpruuecKue COeTUHEHMS.




['unosnepreruueckue cocrosinus. [lonsatue 06 ypoBHe
CBOOOTHOM PHEPTUU B OPraHMUYECKOM COCAMHEHUH.
Makpospruyeckue CBsA31M U MaKpOIPrUYecKue
coenuHeHus. Ponb AT® B sHepreTueckomM oOMeEHe.
Perynsanus oOMeHa BelecTB. Y pOBHU peryisiliuu ooMeHa
BEIIECTB B opranusme. ' opMoHsbI, kiaccudukanus,
MeXaHu3M JelcTBusl. CHHTE3 TOPMOHOB IIUTOBUIHOM
KeJe3bl, KaTexolaMUHOB. TkaHeBbIe TOPMOHBHI,
KJaccu(ukaius, OTIM4rue OT TopMOHOB. ButamuHsl,
CTpoeHHE, KJIacCU(PUKAIUS, POTb B OOMEHE BEIIECTB.
VYyacTre BUTAaMUHOB B IOCTPOEHUH KO()EPMEHTOB.
ABUTaMUHO3BI, THIOBUTAMUHO3bI. OOMeH OenkoB. Pacnar
0enKoB 1 OOMEH aMUHOKHUCIIOT KaK MCTOUHUKHI
BO3HUKHOBEHUS OMOJIOTHUECKU aKTUBHBIX COCAMHEHHH.
ITyTu 1 MexaHU3MbI CHHTE3a OEJIKOB B IPUPOJIE.
MatpuyHas cxema OHocuHTe3a OEITKOB. DTarbl
OouocuHTe3a Oenka. Tpanckpunuus. MexaHu3Msl cTauit
WHUIAAIIH, JIOHTAIINH, TEPMUHAIIUHN U TIPOIIECCUHTA
Tpanckpunuuu. Tpancisauus. CTaguu TPaHCISIAN UX
mexaHusM. [locrrpancisiunonnsle namMeHenus. CtpoeHue
U MozenH paboTel pudbocoM. MexaHU3MBbI PETYIISIIHA
ouocunTtesa 6enka. Teopus XKakoba 1 MoHo.
MynbTHIH3UMHBIN MeXaHU3M OnocuHTe3a O6enka. OOMeH
HYKJICMHOBBIX KUCIIOT. Pacnajy HyKJI€HHOBBIX KHCIIOT J10
CBOOOJHBIX HYKJIEOTUOB IIPU y4acTUu Hykieas. Pacnag
HYKJICOTH/I0B, HYKJIEO3UA0B U a30THUCThIX OCHOBAHUH.
buocrHTE3 HYKIIC03UIMOHO-, HYKJICO3U LU~ U
HykieozuaTpudocharos. Mexanusm 6MocuHTE3a
(perukanun) AHK. buocunres PHK (tpanckpunius).
OO6meHn yrnesonoB. ITyTu pacnana nonucaxapuuos U
onurocaxapuo. Karabonnszm Mmonocaxapuaos. I miukonus
U TJIMKOT'€HOJIN3. 3HAUE€HUE U PETYIISLNS IPOIECCOB.
OOMeH T10K030-6-hocdaTa (TMXOTOMHYECKUN U
alOTOMUYECKHUI MYTH, UX COOTHOLIEHUE B OPTraHU3Me).
OOMeH MUPOBUHOTPATHON KUCTIOThI. OKHCIUTENbHOE
JeKapOOKCUIMPOBAHNE TMPOBUHOTPATHON KUCIOTHI. L uKi
IV~ ¥ TPUKApOOHOBBIX KUCIOT. bronornyeckas pos.
O6men nmunuaoB. ['uaponus xupos. OOMEH IIHLEpHHA.
MexaHU3MBbl OKHCIICHHS KUPHBIX KHCIOT. brocuaTes
BBICHIMX >KUPHBIX KUCIOT. MexaHu3M OuocuHTe3a
TPUTIHUIEPUIOB. DHEPreTHYeCcKuil 6anaHc pacnaaa
TpuriuuepuaoB. buongornueckoe okucienue. Mcropus
Pa3BUTHS IPEJCTABICHUNA O MEXaHU3MaX OMOIOTHYECKOTO
okucnenus. Knaccugukarus nporeccoB 6M0JI0rH4ecKoro
OKHCIIeHHsI. MeXaHU3M OKUCIIUTETLHOTO
dochopunuposanus. CyoerpatHoe hochopuarpoBanue.
CBobomnoe okucienne. OOMEH BOIBI 1 MUHEPATBHBIX
BeriecTB. Posb Bosibl B opranusme. Boja BHekeToUHaAs U
BHYTPHKIIETOYHAS. Peryisius oOMeHa BOIBI.
MuHepanbHbI€ BEIIECTBA: MAaKPOIJIEMEHTHI,
MHUKPO3JIEMEHTHI U YIBTPaMUKpPO3eMeHThI. Ponp Na+,
K+, Ca2+, Cl-, Mg2+, P3+ u npyrux MEUHEpaJIbHBIX




BEIIIECTB B Opranusme. Perynsanus MuHepaabHOro ooOMeHa.
Hapymenust MunepansHoro oomena. Ooume mytu
katabonusma. BzaumocBs3p oOMeHa GeskoB
(amuHokucnor), tunuaos (BXK u riuuepun), yriesoaos
(MOHOCaxapu/bl) U HyKJI€oTU0B. KiltoueBble METabOIUThI
oOMeHa BEIIeCTB: MUPOBUHOTPAIHAS KHCIOTA, alleTHII-
KoA, rnuneput, MeTaboauThl LIMKIIA TPUKAPOOHOBBIX
KHCJIOT.

5.2. Koan4ecTBO 4acoB U BH/IbI y‘leﬁHLIX 3aHSATHH 1O pa3aejiaM ITUCHUIIJINHbI

No HaumenoBanue pazjena Jlexur. [Ipaxkr. JIab. CPC Bcero
/1 T CIATUTHHBI 3aH. 3aH.
1 | BBenenue B Kypc OMOXUMHH. 2 - 8 26 36

XUMHYECKHUH COCTaB YKUBBIX
opranu3MoB. OCHOBHBIE KJIACChl
OMOOPraHMYECKUX COCTUHEHUN

2 OOMeH BeIIEeCTB ¥ SHEPTUHU B 2 - 8 26 36
JKUBBIX CUCTEMAX

6. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJILHOM y4eOHOM JIUTEPATYphI
6.1. OcHoBHas IMTEpaTypa

1. buonornueckas xumus [ Tekcr] : yue6.mocobue A CTYyJE€HTOB BY30B, 00yUaIOIIUXCSI 110
cnerpanbHOocTH 032400 "buonorus" / 0. b. ®ununmoswuy [u ap.] ; mox pea. H. Y. Kosanesckoid. -
3-e u3a., uctp. - M. : Uzn. nentp "Akagemus", 2009. - 254, [1] c. : wi., Tabu. - (Beiciiee
npodeccuonanbHoe oopazoBanue. llenarornyeckue cnenuanbHocTh). - [pun.: c. 245-253 . -
bubmuorp.: c. 253. - ISBN 978-5-7695-5589-3; 26 k3. : 280-00..

2. Komog B. I1. buoxumus [TekcT] : yaeOHUK AJIs CTYICHTOB BY30B, 00 yUaOIIUXCSI 10
HarnpasieHuto 655500 - 6uorexnonorus / B. I1. Komos, B. H. IlIBenosa. - 3-e u3a., crep. - M. :
Hpoda, 2008. - 638, [1] c. : Tabm., puc. - (Beiciiee obpazoBanue. CoBpeMEHHBIN Y4eOHHK). -
[Tpeam. ykas.: c¢. 620-630. - ISBN 978-5-358-04872-0; 35 k3. : 493-99.

6.2. lonotHUTEIbHAS JTUTEPATYPA

1. CtpoeHue u cBOMCTBa OENTKOB : METO.pPEKOMEHJAIIMU JJIsi CAMOCTOST. HOJATOT. CTYACHTOB
1o OMoJI. XMMUU Ha ecTecTB.-reorp. ¢ak-te / Bonrorp. roc. nex. yu-t, Kag. xumuu; cocr. I'. E.
3aBbsnosa. - Bonrorpan : Ilepemena, 2001. - 29 c. - bubnuorp.: c. 28. - 12-30..

2. Ilnakynos, B. K. OcHOBBI quHaMU4YecKOr OMOXUMUH [ DIIEKTPOHHBIN pecypc] : yueOHuUK /
B. K. [Tnakynos, }O. A. Hukonaes. - DnekTpoH. TekcToBble JaHHbIE. - MockBa : Jloroc, 2010. - 216
c. - ISBN 978-5-98704-493-3. - Pexxum noctyna: http://www.iprbookshop.ru/9095 - 36C
IPRbooks..

3. Ocunosa, O. B. buoopranndeckas xumus [ 1eKTpoHHBIN pecypc] : yueOHoe nocodue /
O. B. Ocunoga, A. B. lllycros. - 2020-02-05. - Capatos : Hayunas kuura, 2019. - 367 c. -
["apaaTupoBansblii cpok pazmenierns B IbC mo 05.02.2020 (aBronpononranus). - ISBN 978-5-
9758-1718-1. - Pexxum nocryna: http://www.iprbookshop.ru/81002.html - 95C IPR BOOKS..

4. buonorndeckast Xumusi [ DnekTpoHHBIN pecypce] : yueonuk / H. 0. Konesanoga [u np.] ;
pen. A. JI. TaranoBuu. - 2023-01-20. - Munck : Beiiimias mikona, 2016. - 672 c. -
["apanTupoBansblii cpok pazmenierns B ObC mo 20.01.2023 (aBronpononramus). - ISBN 978-985-
06-2703-2. - Pexum goctyna: http://www.iprbookshop.ru/90721.html - 35C [IPR BOOKS.



7. Pecypcol UHTEpHETA

[lepeuens pecypcoB HTepHETa, HEOOXOIUMBIX Il OCBOCHHUS AUCIUTUINHBIL:

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

2. Y4eOHbIe MaTepHabI 10 MO Kypcy Ononorndeckoit xumuu http://med-edu.ru/biohim/.

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

4. EnnHoe OKHO JIOCTyIa K oOpa3oBareiabHbIM pecypcam. — URL:
http://window.edu.ru/window.

5. ®unumnmosuy FO.B. libedu.ru/I-d/filippovich_yu_b-iosnovy_biohimii.html.

8. UndopmMannoHHbIe TEXHOJOTMHM U IPOTPAMMHOE o0ecrnieyeHune

[lepeyeHb MHPOPMALIMOHHBIX TEXHOJIOTHUH, HCIIOJIB3YEMBIX TIPU OCYIIECTBICHUN
00pa3oBaTeNLHOTO MpoIlecca 10 AUCHUILTMHE, BKII0Yas IepeueHb MPOrpaMMHOI0 00eCTIeYeHUs U
WH()OPMAIIMOHHBIX CITPABOYHBIX CHCTEM (IPU HEOOXOAMMOCTH).

1. Oducusrii maker (Microsoft Office unu Open Office).

9. MaTepnajbHO-TexHH4YecKas 6a3za

Jliig mpoBeieHUs! y4eOHbIX 3aHATUN 10 TUCHUILIMHE «BHOXUMuUsS» HE0OX0IUMO CIIEAYIOLIEee
MaTepHaIbHO-TEXHUUECKOE 00ecIIeYeHHE:

1. YuebHast aynuTopusi ¢ MyJbTUMEIUMHON TTOAIEPKKOMN JJIs MPOBEIACHUS JICKIIMOHHBIX
3aHATHM.

2. Y4eOHas ayIuTOpus ¢ MyJIbTUMEIUNHON MOAIEPKKON U J1abopaT OPHBIM
000pyI0BaHUEM [T IPOBEAEHUS JIAOOPATOPHO-IIPAKTUYECKHUX 3aHATUH.

10. MeToguveckne yKazaHus AJs1 00YYAKIIHUXCS 110 OCBOCHHMIO JUCIHUIIIMHBI

JuctumnanHa «bruoxuMus» OTHOCHTCS K 0a30BO# yacTu Oyioka nuciuIuivH. [Tporpammoit
JTUCHHUTITMHBI PETyCMOTPEHO YTEHHE JIEKIINI U MPOBECHUE JTa00PaTOPHBIX paboT.
[TpomexyTouHas aTTecTalus MPOBOJUTCS B popMe 3auera.

JlexIMOHHBIE 3aHATHSI HAIPaBJIEHBI HA (POPMUPOBAHUE TITYOOKUX, CUCTEMAaTU3UPOBAHHBIX
3HAHUH MO pa3zenaM AUCHUIUIMHBL B Xoz1e nekuuii npenogaBaTeinb pacKpbIBA€T OCHOBHBIE,
Han0oJiee CI0KHbBIE TOHATHUS JUCIUTUIHHBI, & TAK)KE CBA3aHHBIE C HUMH TEOPETUUYECKUE U
MPaKTUYECKHUE MPOOIeMbI, TaET PEKOMEHIALUHU IO TPAKTUIECKOMY OCBOCHHUIO H3y4aeMOro
Martepuaia. B mensx kauecTBeHHOT0 OCBOEHHUS JIEKIIMOHHOTO MaTepuaia 00yJarommumMcst
PEKOMEHIYEeTCsl COCTABIISITh KOHCIIEKTHI JICKIUI, UCIIOJI30BaTh 3T KOHCIEKTHI IIPH MOATOTOBKE K
MPaKTUYECKUM 3aHATUSIM, IPOMEKYTOUHON U UTOTOBOM aTTECTAIINH.

JIaboparopHasi paboTa mpeacTaBisieT co00i 0coObIi BU MHIUBUIYATbHBIX MPAKTUYECKUX
3aHATUN 00YJArOIINXCs, B XO€ KOTOPBIX UCIOJIB3YIOTCSl TCOPETUUYECKHE 3HAHUS Ha MTPAKTHUKE,
MPUMEHSIFOTCS CTIelMaIbHbIe TEXHUYECKUE CPEICTBA, PA3IMYHBIE MHCTPYMEHTHI M 000PYOBaHHE.
Takue paboTHI IPU3BAHBI YTIYOUTH MPOGECCHOHATBHBIC 3HAHUS 00YJaroIuXCsl, CPOPMUPOBATH
YMEHHUsI U HaBBIKU TPAKTHUECKON pabOThI B COOTBETCTBYIOIIEH OTpaciau HayK. B mporiecce
nmabopaTopHO PabOThI O0YUYAIOIIHIICS U3ydaeT MPAKTHUECKYIO peaTu3aiiio TeX WA WHBIX
MPOLIECCOB, COMOCTABIISIET MOMYYEHHBIE PE3YJIbTATHI C MOJ0KEHUSIMHU TEOPHUH, OCYILIECTBIISAET
WHTEPIPETAIHNIO PE3YJIbTaTOB PA0OTHI, OIIEHUBAET BO3MOKHOCTh MPUMEHEHHUSI MOTy4YE€HHBIX 3HAHUHT
Ha IPaKTHUKE.

[Tpu moaroTOBKE K TAOOpAaTOPHBIM paboTaM ClenyeT BHUMATEIbHO 0O3HAKOMHUTHCS C
TEOPETUYECKIM MaTEePHAIIOM 110 U3y4aeMbIM TeMaM. HeoOXoauMBbIM yCIIOBHEM JIOMyCKa K
nabopaTOpHBIM paboTaM, IPEANOIararoIIiM HCTIOIB30BaHIUEM CIIEIIUATBFHOTO O00PYA0OBaHUS 1
MaTepuasoB, SIBISETCS OCBOSHHE MPaBUJI 0€30MaCHOTO MOBEICHUS MIPH MPOBEICHUU



COOTBETCTBYIOLINX paboT. B xo1e camoii paboThl HEOOXOAUMO CTPOTO MPHUIEPKUBATHCS TUIaHA
paboThI, IPEUIOKEHHOT O IpenojaBareieM, PUKCUPOBATh IPOMEKYTOUHBIE PE3yJIbTaThl pAOOTHI
JUTSL OTYeTa 10 1ab0opaTopHO padoTe.

KoHTposb 3a kauecTBOM 00Y4eHHUs M XOJJOM OCBOCHMS JUCLUIUINHBI OCYLLECTBIIAETCS Ha
OCHOBE PEUTHHIOBOM CUCTEMBI TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH U ITPOMEKYTOYHON aTTECTAllUU
cTyaeHToB. PeliTunrosas cucrema npenmnosnaraetr 100-0anabHyI0 OLIEHKY YCIIEBAEMOCTH CTYIEHTa
10 y4eOHOW JUCIUILINHE B TeUeHUE ceMmecTpa, 60 13 KOTOPhIX OTBOJUTCS HAa TEKYILUNA KOHTPOJIb, a
40 — Ha MPOMEXYTOUHYIO aTTeCTalUIO N0 AucuumnHe. KpurepuanabHas 6a3a peTHHIOBOI
OLICHKH, TUIIOBBIE KOHTPOJIbHBIE 33/1aHUS, a TAK)KE METOIMYECKUE MATEPHAJIbI I10 UX IPUMEHEHHUIO
OnucaHbl B OHE OLIEHOYHBIX CPEJICTB 110 TUCLMILIMHE, SBISIOLEMCS IPUIOKEHUEM K TaHHOU
porpamme.

11. YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThl

CamocrodrenbHas paboTa 00yJaroUINXCs SBISAETCS HEOTHEMIIEMON YacThIO Ipoliecca
oOyuenwus B By3e. [IpaBuibHast opraHu3aius CaMOCTOSTEIbHON paOOThI TIO3BOJISIET 00YYAFOIIIUMCSI
Ppa3sBUBaTh YMCHUA U HABBIKU B YCBOCHUU U CUCTCMATHU3alluN HpI/IO6peTaeMI)IX 3HaHI/II\/JI,
o0ecrieyrBaeT BLICOKUI YPOBEHb YCIIEBAEMOCTH B IMIEPHO 00yUEHHSI, CIOCOOCTBYET
(opMHPOBAHNIO HABBIKOB COBEPIICHCTBOBAHMS MPOGECCHOHATFHOTO MacTEPCTBA.

CamocrosTenbHas paboTa 00y4aroIMXCcsi BO BHEAYJAUTOPHOE BPeMsl BKIIFOYAET B ce0sl
MMOATOTOBKY K ayIUTOPHBIM 3aHATUAM, a TAKKC U3YUCHUC OTACIbHBIX TCM, PACHIUPAIOIIUX U
YOTYOJISIONIMX TPEICTABICHUS 00YYAIOLIUXCS 110 pa3/iesiaM U3y4aeMoi JUCIUIUIMHBL. Takas
paboTa MOXET Ipearnoaaratb NpopadoTKy TEOPETUIUECKOTO MaTepraia, padoTy ¢ Hay4YHOM
JUTEPATypPOid, BBITOJHEHUE PAKTUYCCKUX 3aJIaHHi, TIOJJTOTOBKY KO BCEM BHJIaM KOHTPOJIBHBIX
WCIIBITAaHUH, BBITIOJTHEHHUE TBOPUECKUX PadoT.

Y4eOHo-MeToAnYeCKOe 0OecTiedeH e ISl CAMOCTOATEIbHONU paboThl 00yUYaOLIUXCS 10
JUCLIUIUIMHE TPEJCTABIEHO B paboyeil mporpaMMe 1 BKIIIOYAET B ce0sl:

— PEKOMEHYEMYIO0 OCHOBHYIO U JIOTIOJIHUTEIILHYIO JIUTEPATYPY;

— nH(OpMaIIMOHHO-CIIpaBOYHBIE U 00pa3oBaTelbHbIC pecypchl MHTEpHEeTa;

— OIICHOYHBIC CPEJICTBA JJIsl IPOBEICHHS TEKYILETO KOHTPOJIS U IPOMEKYTOYHOMH
aTTeCTalluu 110 JUCIIUIIIINHE.

KoHkpeTHbIe peKkOMeHJallM1 10 TUITAaHUPOBAHUIO U MIPOBEICHUIO CAMOCTOATENbHOM paboThI
10 JTUCHUIIJINHE «brnoxumusy» MpEACTAaBJICHBI B MCTOAUYCCKUX YKA3aHUAX IJIA 06y‘~IaI-OHII/IXC5I, a
TaKXe B METOAMYECKMX MaTepHuaiax (GOHIOB OLIEHOYHBIX CPEJCTB.

12. ®on OLEHOYHBIX CPEICTB

cDOH,I[ OLICHOYHLIX CPEIACTB, BKJ'IIO‘IaI-OH_[I/Iﬁ MEpCUCHDb KOMHCTCHLII/II\/'I C YKAa3aHUCM DOTAIlOB UX
q)OpMI/II)OBaHI/ISI, OITMCaHUE MOKa3aTeleh u KPHUTCPUCB OLICHUBAHUWA KOMHGTGHHI/Iﬁ Ha pa3IM4YHbIX
oTarax ux (I)OpMI/IpOBaHI/IH, OMMMCAaHUC HIKAJI OUCHHUBAHUA, TUIIOBBIC KOHTPOJIBHBIC 3alaHUA U
MCTOANYCCKHUEC MAaTCPUAJIBI ABJIACTCSA NPUIIOKCHHUEM K ITPOTrpaMmMeE y‘IC6HOI71 JAUCIIMITIIMHBI.



