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1 ]_le.l'llfl H 3aJa4Y1 OCBOCHUA JUCHHUITJIMHBbI

eanb (meau) OCBOCHHS TUCITATUINHBI:

U3Y4YECHHE OpraHu3aluu MeTabonu3mMa U €ro perynsuud, (GopMUpPOBAHHWE MOHUMAHUS €IUHCTBA
MeTabOIMYECKUX TMPOIECCOB B IIEJIOM OpraHM3ME Ha OCHOBE 3HAHMNA O XMMHYECKOM CTPOCHHU IKUBBIX
OpPraHU3MOB M (PU3UKO-XMMHUYECKHX Ipoleccax, 00eCrneuyMBaIOMIUX HUX KU3HEICSATEeNbHOCTh;, OCBOCHHE
CUCTeMBI 3HaHUN O (PYHIAMEHTaIbHBIX TOJOXKEHHUSIX U COBPEMEHHBIX JIOCTHKCHHUSX B WU3YYCHUU POJHU H
MexaHu3Ma (YHKIMOHMPOBAHMSI HYKJIEMHOBBIX KHUCJIOT U OEJIKOB Ha OCHOBE 3HAaHUSA HUX CTPYKTYpHl H

CBOIICTB.
3agaun:

1 3HaKOMCTBO CO CTPYKTYpOii, CBOMCTBaMU U (DYHKIHSIMA OCHOBHBIX OMOMOJIEKYJI.
2 Usyuenue nyteil MeTaboau3Ma HYKJICUHOBBIX KHUCJIOT, OETIKOB, YIJIEBOJAOB U JIMIUJIOB U UX B3au-

MOCBS3€EH.

3 M3ydeHne 3TarnoB HEPreTHYSCKOTO 0OMEHa, CIIOCOOOB 3amacaHusl U pacxoJ0BaHUs MeTaboIrye-

CKOI'O TOIIJIMBA KJICTKaMH.

4 dopmupoBaHUe NMpeACTaBICHUI 00 OCHOBHBIX MPUHIUIIAX PETYISALUN U X MEXaHU3MaX.

5 ®opMUpOBaHUE COBPEMEHHBIX MPEACTABICHUN 0 MEXaHW3MaxX peau3allii TeHeTHUECKOW MHPOp-
Maluu y BUPYCOB, (haros, Mpo- M 3yKapHOT B XO/I€ OCHOBHBIX KJIETOYHBIX MPOLIECCOB —pEIIMKALNH, TPAH-
CKPHIILNY, TPAHCISLUYU U PETYIISLIMM 3TUX ITPOLIECCOB.

6 IlpuoOpeTeHne CTyIEHTaMH COBPEMEHHBIX MPEICTaBICHUNH O MEXaHW3MaX perapaiuu IOoBpe-
xneaHor JIHK, mposiBieHMsIX HecTaOMIBHOCTH T'€HOMa MPHU OHKOT'€HE3€e M MOJICKYJISIPHO-OMOIOTHYECKUe
OCHOBaX BO3HMKHOBEHMS KU3HU Ha 3eMIIE.

7 OcBOeHHE OCHOBHBIX METOJIOB T'€HHON MH)KEHEPUU U MOJICKYJISIPHOM OMOJOrMH, HEOOXOAMMBIX
VIS U3Y4YeHHs] 1 MOAU(DUKAIIMN HYKJICHHOBBIX KUCIIOT, & TAKKe KOJUPYEMBIX UMH OEIKOB.

2 MecTo TUCHHUILIMHBI B CTPYKTYype 00pa3oBaTe/JIbHOH IPOrpaMMBbl

Jucnunnuna oTHOCUTCS K 6a30Boi yactu 6s1oka [ «/lucuummimas! (Mo Lynm)»

[IpepexkBusuThl gucuumuiunsbl: b1./0.5.20 3o00n02us

[ToctpexBu3uthl muctmiuiubbl: b1.J[.B.11 Ilpomviuinennas muxpobuonocus u OUOMeEXHOI02Us,
b1.J1.B.12 Buonocuuecku akmusehvle seujecmea

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs M0 TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHUS

Kox 1 HanmenoBanue
(bopMHUPYEMBIX KOMITETCHITHI

KO,Z[ W HAUMCHOBAHUC MHUKATOpPA
JOCTHIXXCHHUA KOMIICTCHIIMHN

[Tnanupyemble pe3yabTaThl

00y4YeHUs 10 TUCIUTUIHHE,

XapaKTEPU3YIOIINE ITAIIbI
(dhopMUpOBaHUSI KOMITETEHITUI

OIIK-2 CriocobeH npuMeHSITh
MPUHIIAITBI CTPYKTYPHO-
(hYHKIIMOHATTEHOM
OpraHM3allfy, UCIOIE30BaTh
(bu3moIIOTHYECKHeE,
IUTOJIOTUYECKUE,
OMOXHMMUYECKHE,
Ono(U3MUECKre METOIBI
aHaJM3a JUTsl OIICHKH U
KOPPEKIIMH COCTOSHUS YKUBBIX

OIIK-2-B-1 I[Ipumensier 3HaHUs 1O
OCHOBHBIM CHCTEMaM KH3HeoOecreueHus
¥ TOMEOCTAaTHYECKON Perysuun
KU3HEHHBIX (QYHKLIUN Y pacCTCeHUN U Yy
KUBOTHBIX, CIOCOOBI BOCTIPUSATHS,
XpaHEeHH U Tepeauu HHPOopMalny,
OpPUEHTHUPYETCSI B COBPEMEHHBIX
METOMYECKUX MOIX0/1aX, KOHLUENIUAX U
npoOaemMax (GU3HOIOTHUH, ITUTOJIOTHH,
O6roxuMuu, OMOoYU3UKH

3HaTh:

- IPOLIECCHI U SIBJIEHHUSL, IIPO-
UCXOJSIINAE B HEXKUBOU U KH-
BOU IIPUPOJE;

- BO3MOXKHOCTH COBPEMEHHBIX
HAayYYHBIX MCTOOOB IMMO3HAHUSA
IIPUPOJIBI;

- O IIponeccax u sBJICHUAX,
IIPOUCXOAIINX B OPTaHU3ME
YCJIOBCKA U KMBOTHBIX ITPU




Kox u HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITUI

KO,Z[ 1 HAUMCHOBAHUC MHUKATOpPA
JOCTHIXXCHHUA KOMIICTCHIIMH

[Tmanupyemble pe3yabTaThl

00y4YeHUs 10 TUCIUTUINHE,

XapaKTEPU3YIOIINE ITAITBI
(dhopMUpOBaHHSI KOMITETEHITUI

00BEKTOB 1 MOHUTOPHHTA
Cpelbl UX OOUTAHHUS

OIIK-2-B-2 OcymecTBisieT BHIOOD
MCTOHO0B, aICKBATHLIX IJId PCUICHUA
UCCIIEIOBATEIHCKON 3a1auH; BBISBIISICT
CBA3U (1)I/I3I/IOHOI‘I/I‘-I€CKOFO COCTOSAHUA
00BbeKTa ¢ pakTopamMu OKpyKaroien
CpeIIbI

OIIK-2-B-3 O0namaer OmsITOM
MMPUMCHCHUS SKCIICPUMCHTAJIbHBIX
METO/IOB JIJISl OIICHKH COCTOSTHHSI YKHBBIX
00BEKTOB

MPOTEKaHUU OMOXUMHYECKHUX
MPOIIECCOB,

- IOHUMATh BO3MOXKHOCTHU
COBPEMEHHBIX HAyYHBIX
METOJIOB IO3HAHUS
OMOXMMHYECKHUX PEaKIHid 1
BJIa/IETh MU Ha YPOBHE,
HEOOXOIMMOM JIJISl peIICHUS
3a]a4, UMEIOIINX
OMOXHMUYECKYIO U
MOJIEKYJISIPHO-OMOJIOTUYECKYIO
HAIPaBIEHHOCTb;

- aNTOPUTM peIlleHus 3a1a4,
UMEIOIITIX
€CTECTBEHHOHAYYHOE
coJiep>KaHue ¥ BOSHUKAIOITUX
IIPU BBITOJTHEHUH
npodeCCUOHATBHBIX ()YHKITHIA.
Ymersb:

MIPOBONTH KAUECTBEHHBIC Pe-
aKILIUY Ha Pa3InYHbIE KIacChl
COCIIMHECHU;

- BBIOMpPATh METO/IbI BbIjIEIIe-
HUS, OYNCTKU U UICHTH(]HKA-
IIUH COCIMHCHUT;

- HCTIOJIB30BaTh OMOXUMUYE-
CKH€ METOJIbI JUIsl HCCIIeI0Ba-
HUS ¥ OIEHKA XUMHUYECKOTO
cocTaBa OMOJOTUYECKUX KU~
KOCTEH, M0JIb30BaThCs CIICIHU-
aNbHON OMOJIOrHYECKOH JTnuTe-
patypoii B 06J1acTH OMOXUMUH
U MOJIEKYJIIPHON OHOJIOTHH;

- UHTEPIPETUPOBATH PE3YIIb-
TaTHI JAOOPATOPHBIX UCCIIEIO-
BaHUM.

Baaxers:

- IpueMamMu
HCCIIEIOBATENILCKON U
AHAJTUTUIECKON pabOTHI 11O
W3YYCHUIO CTPOCHUS U
OpraHU3aIi OCHOBHBIX
MOJICKYJISIPHBIX MEXaHU3MOB
pabOoThI )KUBBIX CUCTEM Ha
OMOXMMHYECKOM YpPOBHE.

OIIK-5 CnocobOeH npuMeHsTh
B Npo¢eCCHOHATHHOU
JeSITeIbHOCTH COBPEMEHHBIE
MpeICTaBICHHS 00 OCHOBAX
OHMOTEXHOJIOTHUECKHUX U
OMOMETUIIMHCKUX
MPOU3BOACTB, TEHHON

OIIK-5-B-1 ®opmynupyeT NpuHLIUIBI
COBPEMEHHOM OMOTEXHOJIOTHH, IPUEMBI
TEHETUUYECKON UH)KEHEPUH, OCHOBBI
HaHOOMOTEXHOJIOT MU, MOJIEKYIISIPHOTO
MOJIEJINPOBAHUS

OIIK-5-B-2 OnenuBaet U NporHo3upyeT
NEPCHEKTUBHOCTh OOBEKTOB CBOEH

3HATh:

OCHOBBI 6I/IOTCXHOJ'IOF uu,
6I/IOMCI[I/ILII/IHBI, T CHHOﬁ HNHXC-
HEpUHU HaH06PIOTeXHOJ'IOFI/II/I u
MOJICKYJISIPHOI'O MOACIINPOBA-
HUA.

YMmeThb:




Kox u HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITUI

KO,Z[ 1 HAUMCHOBAHUC MHUKATOpPA
JOCTHIXXCHHUA KOMIICTCHIIMH

[Tnanupyemble pe3ybTaThl

00y4YeHUs 10 TUCIUTUINHE,

XapaKTEPU3YIOIIHE ITAIIbI
(dhopMUpOBaHHSI KOMITETEHITUI

WHXCHEPUH,
HaHOOHMOTEXHOJIOTHH,
MOJICKYJISIPHOTO
MOJICTTUPOBAHUS

npoecCuoHaNbHOM NeSATEIbHOCTH [
6HOT€XHOJ’IOFH‘IGCKHX MMpOnU3BOACTB
OIIK-5-B-3 I[IpumMmeHsieT mpruemMbl
orpezeNneHus: OMOIOTHYECKON
0€30MacHOCTH MPOIYKITUU
6HOT€XHOJ’IOFH‘IGCKHX u 6HOMG,Z[I/II_II/IHCKI/IX
MIPOU3BOJICTB

—HCIIONB30BATh 0A30BbIe 3HAHUS
110

OMOTEXHOJIOrUU, OMOMEIUIINHE,
TCHHOW MH)KEHEPHUH, HAHOOHMO-
TEXHOJIOTHH U MOJICKYJIIPHOM
MOJIETTMPOBAHUH B CBOEH IPO-
(eccroHaTbHOM I TETbHOCTH;
NIPY aHAJIM3€ PE3yJIbTaTOB Pe-
HICHUS MPO(ECCHOHAITBHBIX 3a-
nad;

— COOTHOCHUTh aKTyaJIbHBIC BO-
MPOCHI COBPEMEHHOM
0011IeCTBEHHOM KU3HU U TIPO-
(heccruoHaIbHOM JESITeIbHOCTH
C TOJIOKEHHUSIMUA U3y4aeMbIX
JUCIIMILINH.

Baanersn:

- HaBBIKOM TIOHMCKA,
OLICHUBAHMS U HCII0IL30Ba-
HUS UH(POpMAIUHU 110
OTIpeIeNICHUI0 OMOOTUIECKON
0€30MacHOCTH MPOIYKITUN
OMOTEXHOJIOTUYCCKUX U
OMOMEIUIIMHCKHAX
MIPOU3BOJICTB.

4 CTpyKTYpa M coJepKaHue TUCUUIINHBI

4.1 CTpyKTypa AMCUMILINHBI

OO6mmast TpyA0€MKOCTh AUCITUIUIHHBI COCTABIAET 3 3aueTHbIe eAuHUIIbI (108 akajeMuueckux 4acos).

TpynoemkocTsb,
Bun paboter aKaJIeMUYECKHUX YacOB
4 cemectp BCETO

O0masi Tpy10éMKOCTh 108 108
KonraktHasi pabora: 34,25 34,25
Jlexrum (JI) 18 18
JlaGopatopusie padotsl (JIP) 16 16
[TpomexxyTounas arrecrarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 73,75 73,75

- camonoo2omoska (npopabomka u nogmopeHue 1eKYUoHH020 Mamepuana u
mMamepuana y4eOHUK08 u y4eOHbIX nocooull;

- 10020MOBKA K 1a00PAMOPHbIM 3AHAMUIM)
Bupx ntoroBoro KoHTpoOJIs (3a4eT, IK3aMeH, () depeHIPOBAHHBIN aug. 3a4.
3auer)




Paznensl nuciuIivHbl, n3ydyaemsie B 4 cemecTpe

KonnuecTBo yacos
N HaumeHnoBanue pa3zienon AyAITOpHa BHEay/I.
pasznena BCETO pabora
T3 | P pabora
1 BBenenune, OCHOBHEBIC ITOHATHS. XHUMHUs O€JIKOB. 12 2 - 4 6
2 CrpykTypa v GyHKIIMU HYKJICHHOBBIX KHCIIOT. 12 2 - - 10
OOMeH HYKJIEHMHOBBIX KHCIIOT.
3 DepMEHTBHI. 16 2 - 4 10
4 Burtamunsl. ['OpMOHBI. 14 2 - 2 10
5 OOMeH OpraHWYeCKHUX BEIIECTB W YHEPTUH. 10 2 - - 8
6 O6men yrieBogoB. OoMen nunuao. O6MeH Oern- 20 4 - 6 10
KOB U aMUHOKHKCIOT. OOMEH BOJIHBIN ¥ MUHEpahb-
HBI. B3anMoCBsI3p 0OMEHOB BEIIECTB
7 Tpanckpunuus. CTpykTypa u QyHKITUH pHOOCOM. 12 2 - - 10
8 Tpancnsus. Perynsuus 6uocunresa Oenka. 12 2 - - 10
Utoro: 108 18 | - 16 74
Bcero: 108 18 | - 16 74

4.2 ConepxxaHue pa3/ie/ioB JUCHUNIHHBI
4.2 Coaepxanue pa3iejioB IUCHUINIHHBI

Paznen Ne 1 BBenenue, ocHOBHbIe MOHATHA. XUMHUSI 0eqkoB. [IpenMer OMOXMMHUU, METOBI
W3y4YE€HUs, UCTOPUS PA3BUTHsI, OCHOBHBIC IOHATHUS. Y POBHU OpraHU3allMM KUBOM MaTtepuu. bronornyeckoe
3HAUYEHHE, SJIEMEHTAPHBIN COCTAaB, XUMUUYECKOE CTPOCHHE AMUHOKHUCIIOT U UX CBOMCTBA, MOHATHUE O LIBUTTEP-
MOHe, Kiaccu(uKalus; LBETHbIE peakIMM Ha aMUHOKHCIOTHL. buonoruueckue ocoOeHHOCTH OEIKOB,
METOJIbl WX BBIJCIICHUs, CBOMCTBA PACTBOPOB OEIIKOB; MOJIEKYJISIpHAsi Macca, OETKU — KOJUIOUIBI, Ok —
rUApOoQUIbHbIE COETUHEHHS, CTPYKTypa O€JIKOB, UX CBOICTBa, YPOBHHM OpraHMU3aIK OEIKOBOI MOJIEKYIIbI.
KonnarenoBas CTpykTypa OEIKOB.

Pazgea Ne 2. Ctpykrypa U PyHKUUM HYKJIEHMHOBBLIX KHCJOT. O0OMeH HYKJEMHOBBIX KHCJIOT
Crpoenne u GU3MKO — XUMHUYECKHE CBOMCTBa HyKJIeHMHOBBIX kucioT (1, II, III- ctpykTypsl). Pemmukarus
JAHK. OcHoBHbIe 3Tanbl. Ponbs HykIenHOBBIX KUCIOT. CTpoeHue HykieoTua0B. [[ypuHOBBIE M TPUMHINHO-
Bble a30TUCTBIe ocHOBaHMA. [IpaBuna Yapradda. [Nomunykneotunsl. I'ereporennocts PHK. CrpykTypa u
¢byakuun TpancnoptHoit PHK. OcobGennoctu crpoenust u posas matpuunoit PHK. Ctpykrypa u dyHKImm
pubocomuoit PHK u pubocom. IlepBuunas, Bropuunas u tperuunas crpykrypa JAHK. Tpu ypoBus opranu-
3aruu XpomatuHa. Ousuko-xumudeckue coricta JJHK. [Totok nndopmarnuu B kietke. CTpoeHne MaTpud-
Hol, pubocomuoi u TpancnoptHoit PHK. Crpykrypa JIHK. Permukanus JIHK u e€ perynsuus. [ToBpexe-
nue u penapauus IHK. Tpanckpunims — ocoOEHHOCTH Y Tpo- U 3yKapuoT. CTPyKTypa TPaHCKPUITOHOB.
[Tponieccunr u crmaicuar PHK wa nmpumepe MPHK. Pu6o3umel. Dkcnpeccust reHoB. Tpancusiusa. PHK-
cojaepkalre BUPYChl. MOJEKYJIIpHBIE OCHOBBI KaHLEpOreHe3a. benkoBas HHKeHepus. BHEKIIETOUYHBIN
cuHTe3 OenkoB. MoJeKyNsipHble OCHOBBI 3BOJIIOIMH. MOJEKYIsSpHbIE MEXaHU3Mbl PEryISIIIUA KJIETOYHOTO
rukia. [lporpammupyemas kieTodnast Tubens (arnomnros).

Pa3znen Ne 3. ®@epmentnl. DepmenTrl. OO0mas XapakTEepUCTHKA, HOMEHKJIATYpa, KiIacCU(UKaIUs,
(epMEeHTATUBHBIN KaTann3; XWMHYECKash MPUPOAA U CBOHCTBA (PEpMEHTOB, MEXaHHU3M UX JCHUCTBHS,
CHEeU(pUIHOCTD AeUCTBUS (DEPMEHTOB; MOHATHE 00 AJUIOCTEPUUYECKOM M aKTUBHOM LieHTpe. Perymsuus ux
AKTUBHOCTH.

Paznen Ne 4. Buramunbl. ['opMonbl. ButamuHBI, THNO-, THUNEPBUTAMUHO3BI, O0OIIAs
xapakrepuctuka. Knaccuduxanus: sogopactsopumsie (Bj, By, Bg, B2 P, PP, C u 1p) u xxupopactBopumbie
(A, D, K, F); BramuHOmnIOI0OHBIC BEIIECTBA; aBUTAMUHO3bI. [ OpMOHBI; 00IIIas XapaKTepUCTHUKA, CBOWCTBA,
MEXaHH3M JICUCTBUS, BUIBI TOPMOHOB. [ UM0- 1 runepPyHKIUS SHAOKPUHHBIX JKETIe3.

Pa3znen Ne 5. O0meH opraHnyeckux BellecTB M dHepruu. Meraboims3m — 0OMEH BelecTB, OOMEH
SHEPTUU. ACCUMUIISIUS U JUCCUMUIIAIMS. DTambl 0OMeHa BEeIIeCcTB, MPOMEKYTOUHbBIN oOMeH, ki Kpeoca,
OCBOOOKICHHE U HAKOIUICHHE HHEpruu B Ienu OuookucieHus. Ponp amerunkosHzumMa A B IHKIE
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TUKapOOHOBBIX KHUCIOT; poiib KodepmenToB HAJ[ m DAJl B oOMeHe BEHIECTB W DHEPruu. Teopus
OMOJIOTMYECKOTO OKUCIICHHUSI, €T0 (PYHKITUHU, SHEPTETHKA.

Paznen Ne 6. O6men yriieBogoB. Oomen JunuaoB. O0mMeH 0ejkoB U aMHHOKHCJI0T. O0OMeH
BO/IHbII U MM HEPAJIbHBIMH.

[lepeBapuBaHUEe M BCACBIBAHM YIJIEBOAOB, IMPOMEXYTOUHBIH OOMEH — aHa’pOOHBIM W a’pOOHBII
pacmaza, OSHepreTuyeckas IEHHOCTh paclajga; IMyTH pachaja YIJIeBOJAOB - aloOTOMHYECKUH U
JTUXOTOMHYECKHUH MyTh; TTIUKOJIU3 U TIMKOT'€HOJIU3, perysus oomeHa. [ mokoHeorexnes.

buoponb nunuaoB, kiaccupuKanus — NPOCThie JTUMUABL: KHUPbI, BOCKA, CTEPOU/IbI; CIIOKHBIE JIUIHU-
nel. [lepeBapuBaHue W BCachlBaHWE, META0OIM3M TPUTIIUILEPHUIOB, UX MPEBPALICHUS, OKUCICHUE KHUPHBIX
KHCJIOT, TJIMOKCAJICBBIN IUKJI, OMOCHHTE3 KUPHBIX KUCIOT; (ochaTUIHBIA CTIOCO0, MOHOTHUIPATHBIA CIIOCO0
OMOCUHTE3a )KUPOB.

3HaueHue OeNKOB B MUTAaHUU, [IEPEBapUBAHNE U BCachlBaHUE, OMOCHHTE3 Oelka, 1e3aMUHUPOBAHUE,
IeKapOOKCHIMPOBaHUE, TIEpeaMUHUPOBAaHIE aMUHOKHUCIOT. Perymsus 6enkoBoro oomena. O0e3BpekuBa-
HUE KOHEUHBIX IPOAYKTOB pacnaga. OpHUTHHOBBIN IIUKI MOYEBUHBI; 0OMEH OT/IEIbHBIX AMUHOKHUCIIOT.

Boanpiii 1 MUHEpaNbHBIN OOMEH, TIOHATHS O TOMEOCTa3e, BOJHBIM  OOMEH U ero peryisius, poib
Ba30IPECCUHA U aJbJOCTEPOHA B PETyIsAUU 0OMeHa, MUHEpaJbHbIH 00MeH. B3aumMocBs3p 0OMeHa BelecTs
B OpraHU3Me: YIJIEBOJIOB U OEIIKOB, YIIIEBOIOB U KUPOB, OCIKOB U KUPOB. Poib eueHn B 0OMEHe BEIIEeCTB.

Pazgea Ne 7. Tpanckpunuusa. Ctpykrypa u pyHkuuu pud6ocoM. OCHOBHBIE 3Tallbl TPAHCKPUIIITUN
T — PHK u M — PHK. Uuadopmadepa, nanpopmacoma kxak stans! oopazoBanust M — PHK. Perumkanus PHK —
OBBIX BUpYcOB. depMeHTHl U Oenku permukauuu. OcoOEHHOCTH MeXaHHW3Ma PeIUTUKALUK Yy MPOKaApHOT U
sykapuoT. McrpaBiieHrne omnOOK Mpyu perIuKaui. Tpu cTaau TPaHCKPHUITIIHH

Oco0eHHOCTH TPaHCKPUILIUU Y 3yKapuoT. UHrubutops! Tpanckpuniuu. Tpu cTanuu cuHTe3a Oenka:
WHUIMAIMS, SJIOHTAIMs, TepMUHANHs. TpaHcnopt O6enka B kieTke. THruOuTOpsI cuHTE3a Oemnka.

[leHTpanbHBIA MTOCTYIAT MOJIeKYsipHOUM Omonorun. I'enernueckas ponb JJHK. ['eneTnyeckuii koa u
ero pacmudpoBka. CBoiicTBa TeHETHMYECKOro Kojaa. I'eHoM. Myrauuum M HUX pOJb B 3BOIIOLNMOHHOM
npouecce. MyrareHsl M 37I0Ka4€CTBEHHBIM pocT. Penmapanus myranuid. Ponp myninukanuii, HEXBAaTOK,
MHBEPCUU

Crtpoenue pudbocom mpokapuoT, dykapuoT. Dynkimonanbable yuacTku A u P. Tlomucombl. CTpyk-
Typa M cOCTaB PHOOCOM 3y- H IPoKkaproT. Porb noro Mg®", Mn®", pPHK 1 6e1KOB OTAENBHEIX CYOUacTHII
pubocom. IIporeccunr pPHK u cbopka cybuactun pubocom. DyHKIMOHATBHBIE IIEHTPHl PUOOCOM M HX
CXEMaTHYEeCKOEe PACIOI0KEeHNE, aMUHOAIIMANIbHBIE M MENTUIMWIbHBIE ydacTKu pubocom. OOpa3oBaHue mern-
THUJTHOM CBsI3M Ha pubocomax. CTaauu MHUIMAIMK U (PaKTOPHI B HEH y4aCTBYIOIIIHE.

Pa3nea Ne 8. Tpancasinus. Mannuanus. Dnonrarus: 3tamnbl. Ponb 6enkoBeix gaktopos. [Ipoiecch
B A- u P-yuactkoBeix pubocom. Tepmunarnus, pakTopsl TepMUHaIuu. Perynsmus 6nocunresa oenka. Pery-
JSIMSL CHHTE3a Oellka y BUPYCOB, OaKTepHid, 2yKapHoT.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HaunmenoBanue 1abopaTopHbIX paboT Kour-Bo
paszziena 4acoB

1 1 Xumus 6enkoB. KauecTBeHHbIe peakiiuu Ha Oenku. Peakiun 2
ocaxaeHust 0enKoB (0OpaTHUMBbIE U HEOOPATUMBIE).

2 3 ®epMeHThl. DepMEHTATUBHBIN THIPOJIM3 Kpaxmaia. 2

3 3 Kunernka ¢pepmeHTaTUBHBIX peakuuid. OTKpbeITHE (PEPMEHTOB. 2

4 4 BuTtaMuHbl — BOJIOPaCTBOPUMBIE U JKUPOPACTBOPUMBIE. 2

5 6 OOMeH yTIeBO/IOB. 2

6 6 OOmeH nunu10B BHOCHHTE3 KUPHBIX KUCIIOT. 2

7 6 O6meH mpocThix 0eakoB. OOMEH CIIOXKHBIX OEITKOB. 2

8 6 BonHblii 1 MUHEpaJIbHBIN OOMEH. 2
Uroro: 16




5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUTIINHBI

buoxumus [Tekcr] : yue6. / mox pen. E. C. Ceepuna.- 2-¢ u3a., ucnpas.. - Mocka : [DOTAP-
ME/]], 2004. - 784 c. : uin.. - (XXI Bek) - ISBN 5-9231-0390-7.

Kypc neknuii mo 6uoxumun : yuyeoHoe mocooue / coct. O.H. Kynps, T.A. Jluaar ; MurucTepcTBO
criopTa, Typu3Ma U MoJojexxHoi noautuku Poccuiickoit ®enepanmu u ap. — Omck : Cubupckuii rocynap-
CTBEHHBIN YHHBEPCHUTET (PU3MUECKON KyIbTYphl U criopta, 2012. — 188 c. : Tabm., cxem., uin. — Pexxum no-
cryna: — URL: https://biblioclub.ru/index.php?page=book&id=274672.

5.2 lonojHuTEIbHAA JIUTEPATypa

Hmutpues, A. JI. buoxumus [Tekct] : yue6. mocodue / A. JI. Aumurpues, E. JI. AmOpocseBa. —
Mocksa : U3natenbcko-toproBas koproparus «JlamkoB u K», 2012. - 168 c. - bubmuorp.: ¢.165 - ISBN
978-5-394-01790-2.

I'puncreitn, b. Harnsgnas Ouoxumus [Tekcr] : mep. ¢ anrn. / b. I'puncreiin, A. I'puHcTein . —
Mocksa : I'D0TAP-ME]], 2000. - 119 c. - (Ox3amen Ha otinyHo) - ISBN 5-9231-0335-5.

Konpman, 4. Harmsanas 6uoxumus [Tekct] / S. Konsman, K.- I'. Pewm ; mox pen. I1. /. Pemero-
Ba u T. N. Copkunoii; ep. ¢ Hem. JI.B. Koznosa. — Mocksa : Mup, 2000. - 469 c. : wi... - bubauorp.: c. 425-
426 - ISBN 5-03-003304-1.

Munuyk, JLI. buoxumwusa: yuyeOHOoe mocoOue [DIEKTpOHHBIA pecypc]. / JLI. Ilunuyk,
E.II. 3unkeBuy, C.b. I'puauna ; pen. A.B. [diomuna. - KemepoBo : KeMepoBCKkuii TEXHOIOTUUECKUA UHCTH-
TyT numeBod mnpomsinuieHHocTH, 2011. - 364 c. - ISBN 978-5-89289-680-1. — Pexum pocty-
na: http://biblioclub.ru/index.php?page=book&id=141519

bapeimieBa, E. Teopernueckue ocHOBBI Onoxumuu : yaeoHoe rnocoodue / E. bapeimesa, O. bapanosa,
T. l'amOypr ; MunucrepcTBo o0pazoBanus U Hayku Poccuiickoit @enepaunu, ['ocynapcTsennoe oOpa3oBa-
TEIbHOE YUpEXKJIeHUE BhICILEro npodeccruoHanbHOro oopazoBanusi «OpeHOYprckuii rocyjapCTBEHHbIN YHU-
Bepcuter». - OpenOypr: OI'Y, 2011. - 360 c.; To xe [DnexTpoHHBIi pecypc]. — Pexum mocryna:
http://biblioclub.ru/index.php?page=book&id=259198.

Kuoppe, . I'. buonornueckas xumus [Teker] : yueOnuk / 1. I'. Kaoppe, C. JI. Mb3una.- 3-¢ u3f.,
ucrpas.. — Mocksa : Beictias mikona, 2002. - 479 c. : un.. - bubnuorp.: c. 466-467 - ISBN 5-06-003720-7.

5.3 llepuoguyeckne U3TaHUsA

®du3unonorus 4yenoBeka : xKypHail. - Mocksa : Hayka
XuMHs U KU3HB: KypHal. - MockBa: M31aTenbcTBO HAYyYHO-TIONMYJIAPHOW JUTEepaTypsl "Xumus u
KU3HB"

5.4 UnTepHeT-pecypchl

http://www.ict.edu.ru/ - UKT-IToptan: bubnmnoreka
https://bioumo.ru/links/?SECTION_ID=366 - ®enepansHoe YMO «buonorndeckue HayKu»
http://herzenlib.ru - [lenTp 3K0MOTHYECKOI MHGOPMAIIMH U KYIbTYpbl/ PyOprka « Ikomorusi»
http://eco.rian.ru, HarmonanbHbIi nHGOpMaMOHHBIHA opTan http://www.priroda.ru

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHPOPMAUMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHIA

1 LibreOffice
2 Microsoft Office (muuensus mo noropopy Ne [10/8-12 ot 28.02.2012 1.)



3 http://n-t.ru/ri/ps - Caiitr Alhimikov.net: yueOHbIE ¥ ClIpaBOYHBIC MaTEPHUAIIBI TIO XUMUHU.

4 http://www.chemport.ru - Xumuueckunii cepsep HimHelp.ru: yueOnple u cipaBouHbIE MaTEpPHAIIHI.
5 http :// window. edu.ru - Eaunoe okHO qocTyna K 00pa3oBaTeIbHBIM pecypcam.

6 http://rscfru/ru - Poccutickuit Hayunslit pona (PHD).

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JTUCIHILINHBI

VY4eOHble ayTUTOPUHU JIEKIIMOHHOTO THIIA, OCHAIIECHHBIE CIENYIOIIMM 000pYAOBAHHUEM: CTAallMOHAp-
HBI MyJTbTUMEINA-TIPOSKTOP M MPOSKIIMOHHBINA 3KpaH, MEPEeHOCHOW HOYTOYK, Kadeapa, mocagouHble MecTa
JUTsl 00ydaromumxcs, pabodee MECTO MpernoaaBaTets, yaeOHas Jocka.

Y4eOHble ayTUTOPUU JUIS TIPOBEACHHS TPYMIOBBIX KOHCYIBTAIUN, TEKYIIETO KOHTPOJIS ¥ TIPOMEXKY-
TOYHOM aTTEeCTallUU, OCHAILIEHHBIE CIEAYIOIUM 00OPYJOBAaHHEM: KOMIUIEKTHl YUEHUUYECKON MeOenu; KoM-
NBIOTEPHI C MOJAKIIOYEHUEM K ceTu «VHTepHeT» U o0ecredeHrneM JOCTyIa B AJIEKTPOHHYI0 MH(POPMAaIMOH-
HO-00Opa3oBarenbHyo cpeny OI'Y, anekTpoHHBIE OMOIMOTEYHBIC CHCTEMBI.

Jlist mpoBesieHusT JTaOOpaTOPHBIX 3aHATHI HCHONB3YEeTCsl TabopaTopwusi, OCHAIIEHHAS CIEAYIOIIUM
obopynoBaHueM: mKad BBHITSHKHOM; MKad A1 XpaHSHUs] XUMUYECKUX PEaKTUBOB; MIKad ISl XpaHSHUS Jia-
60paTOpHOH MOCYAbI; MKad A XpaHEHHS SIOBUTHIX BEIECTB, KOHIIEHTPUPOBAHHBIX KHCIOT, JIBB; pa3na-
TOYHBII MaTepual; MTAaTUBBI ISl IPOOUPOK, CHUPTOBKHU, IITATUBHI AJIs IPOBEJICHUS ONBITOB; JIabopaTOpHAas
nocya (MpoOupKH, KOJIObI pa3IMyHON EMKOCTH, HMIIMHAPHI PA3IMYHON EMKOCTH, OI0peTKH, KoOb! byH3eHa,
KOJIOBI KPYTJIOJIOHHBIE, KOJIOBI Biopiia, cTakaHbl XUMHYECKUE, BOPOHKH, (DapdOpOBBIC JTOKEUKH, KEITC3HBIC
TokeuKkH, (happopoBbIe YANICUKHU); JOTKH AJs pa3adud PEaKTUBOB U XUMUYECKOU MOCY/IbI, TUIETKH Mep-
HbIE; PKCUKATOp; OaHsl BOAsHAs;, OaHs IMecyaHas; BEChbl TEXHUYECKHE C Pa3HOBECAMH; BECHI JIEKTPOHHBIE,
TEPMOMETPBI; PUOOpP IS AIEKTpon3a; akBaaucTUuaTop AJlDa- 4 C3MO; BUCKO3UMETD; JIEKTpUIEeCKas
IJTUTKA; KOMIUIEKTHl YIYEHHYECKONH Mebenun; pabodee MECTO MpenoaaBaTes; yIeOHO-HaATIISIHbIE TOCOOMS;
CpEeICTBA MOXKAPOTYIICHUS anTeyka Il OKa3aHUs MEePBOi MOMOIITH.

YueOHbIC ayTUTOPHUH ISl TPAKTHYECKUX 3aHATHH (CEMUHAPOB) OCHAIICHBI CJICIYIONUM 000pYI0Ba-
HUEM: TIEpEHOCHON MPOEKTOP M HACTEHHBIN 3KpaH, MEPEeHOCHON HOYTOYK, Kadenpa, mocagouyHble MecTa JUIs
oOy4Jaroruxcs, pabouee MeCTO MperojaBaTens, yaeOHasi JOCKa, KOJJICKIIMH, Pa3gaTOUYHbI MaTepua, ar-
TEYKa /Il OKa3aHUs NEPBON MTOMOIIIH.

VY4eOHble ayAUTOPHUH JIJIsl BBIMOJTHEHUS KYpPCOBBIX pabOT, MOMEIEHUE AJISi CaMOCTOSITeNbHOI pabo-
Thl. AyIUTOPUH OCHAILIEHbl KOMIIBIOTEPHON TEXHUKOH, MOAKIIIOUCHHOH K ceTH «VHTepHeT», 1 o0ecrneyeHu-
€M JIOCTyIa B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeny OI'Y.

KomMmmbroTepHslii kiacc. AyTuTOpHUsl OCHAICHA CIEIYIOIIUM 000pyI0BaHUEM: CTAIIHOHAPHBINA MYIb-
TUMENA-IPOEKTOP U MPOEKIIMOHHBIN 3KpaH, 000pyA0BaHUE /Ul OPraHU3alu JOKAIbHOW BBIYMCIUTEIBHON
CeTH.

K paboueii npozpamme npunacaromes:

e @DOHJ OIEHOYHBIX CPEACTB [UIS TPOBEACHUS AaTTECTAllMd YPOBHS C(HOPMUPOBAHHOCTH
KOMIIETEHIMH 00yUJaIONIMXCs 110 TUCIHILIHHE;

° MGTOI[I/I‘IGCKI/IG YKa3aHusd OJId 06yan0H1ch;1 110 OCBOCHUIO JUCHUITIIUHBI.



