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YTBEPXAAIO:
JleKaH X AMHYECKOTO (haKyabTeTa

‘ Z A.B. benbrii
K6» anpens 2020 7.
MIT

[Tporpamma cocraBieHa Ha ocHOBe DenepajbHOr0 TrOCYIAapCTBEHHOI'O 00pa3oBaTENbHOTO
craggapta Beicuiero oopazoBanus (PI'OC BO) cnemmansHoctu 04.05.01 ®dynmameHTanbpHas u
NPUKIIAJHAS XUMHS, YTBEPXKAECHHOTO MpUKa3oM MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoii
®enepanun ot 13 uromnst 2017 1. Ne 652; yueOHOro 1raHa 1 OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI
cneuuanbHocTd 04.05.01 dynpameHTanpHas W NpHUKIagHas Xumus, padpadoranHeix B ['OY BIIO
«/loHe K1 HallMOHAJIBHBIA YHUBEPCUTET.

PazpaboTumk:

JlonieHT Kadenpbl ONOXUMHUH 1 J— i

OPraHUYECKON XUMUK /% 3 O.B. Bapanosa
[

[Tporpamma yueOHOM JUCHMIUIMHBI YTBEP)KICHA HA 3aceJaHuU Kadeapbl OMOXUMUU U

OPraHN4eCKOM XUMHUH
[Tpotokon Ne 10 ot «13» anpens 2020 r.

. C
W.o. 3aBenyromero xkagpeapoi (7?/ O.B. Bapanosa

—

[Iporpamma  y4eOHOH  AMCUMIUIMHBL  0700peHa  yueOHO-METOIUYECKOH  KOMHCCHEH
XUMHYECKOTo (aKyabTeTa
IIporoxois Ne 3 ot «15» anpens 2020 r.

[Ipeacenarens yaeOHO-METOAMUECKOM

KOMHUCCHHU (aKy/IbTeTa ~ H.B. sI6noukoBa



1. OBJIACTb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLECCE

JuctumimHa «XWMHUYCCKUE OCHOBBI OHMOJIOTHMYECKHX TIPOIIECCOB» SIBISICTCS 0a30BOM
4acThl0 TPO(ECcCHOHATBHOrO0 OJOoKa AUCHUUIUIMH TMOATOTOBKH CTYIEHTOB IO CHEIHATIbHOCTH
04.05.01 «®yngamenTanbHass W TpUKIagHas Xumus». OCHOBBIBaeTCS Ha 0a3e KOMIICTCHIIHH,
MOJyYEHHBIX OOYYaloIIMMUCS TPH HM3YYEHUM TAaKUX TUCIUIUIMH, Kak Heopranumdeckas Xummus,
Oprannueckass xumusi, Dusnueckas Xumus, AHaIUTHUYECKas XuMmusa. [Ipu OCBOCHHMHM JaHHOU
JTUCIUIUIMHBL 00y4Yaromuecss JTOJDKHBI BIAJETh CICAYIOUIUMHU TOHSITHSIMH: OCHOBHBIE KIIACCHI
OPTaHWYECKUX COCIUHEHUU, TUIIBI XUMUYECKON CBSI3H, PEAKIIMOHHAsI CITIOCOOHOCTh, TOMOTEHHBIN U
TeTEPOreHHBIN KaTaau3, METOIbl UCCIIETOBAHNS OPrAaHUYECKUX BEIIECTB.

N3ydeHne naHHOW MUCUUILTAHBI SIBISIETCS TPEAISCTBYIONIMM JUIsl M3yUYECHUSI TAKUX KYpPCOB
Kak MonekynsapHble MexaHU3Mbl OOMeHa BeriecTB, Kunetnka u TepMoarHaMuKa (epMEHTATUBHBIX
MPOIIECCOB.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuxa y4eoHoil OUCYUNIUHbL

04.05.01 dynnameHTanbHas U IpUKIaaHAS

CrenmaiabHOCTh

XUMUS
Crenpanu3anus
OO6pa3oBarenpHas mporpaMmma Cnenuanurer
Kammduxarms Xumuk. [Ipenogasarens Xxumuu
KonudecTBO coaepKaTebHbIX MOYJIEH 3

JucuunruimHaa 6a30BOM / BApHATHBHOM YacTh

. Jucuumninza 6a30Bo# YacTH
00pa30BaTEIbHOM MPOTPAMMBI

®opwmel kouTposist (MK, sk3amen, 3auer) Ox3ameH, MK
ToKasaTemn ouHas hopma 3aouHas popma
o0yUeHHsI o0yueHHs
KonnuecTBo 3a4eTHBIX eqUHUIL (KPEAUTOB) 4
I'oq moaroToBku 3
CemecTtp 5
KonnuecTBo yacoB 144
- JICKHMOHHBIX 54
- MPAKTUYECKUX, CEMUHAPCKHUX
- 1a0OPaTOPHBIX 36
- CaMOCTOSITEIbHOMN paboThI 54
B T.4. UHAMBHIYQJIbHOE 33JaHHE
HenenpHOE KOIMYECTBO YacoOB,
B T.4Y. Ay IUTOPHBIX

3. OIMCAHME JUCHHUIIJINHBI

Hemn: PaccmMoTpeHre Ha MOJIEKYJISIPHOM YpPOBHE TMPOLIECCOB, JIGKAIIUX B OCHOBE
KHU3HEIEATCILHOCTH.

3amaun: GOpMUPOBAHWE TPEICTABICHUA O XHMHU3ME JKUBOW MATEPUH, HW3YUYCHHE
0COOCHHOCTEH XMMHYECKOTO CTPOCHHUS, XUMHUECKUX CBOWCTB M OHOJOTHMYECKUX (YHKIIMH
BOXHCHIINX KJIACCOB OWOJIOTMYECKA AaKTUBHBIX COCIUHCHHI:0€ITKOB, HYKIECHHOBBIX KHCIIOT,
YTJIEBOIOB, JIMIIUJIOB, MyTeH MX XUMUYECKUX MTPEBPAIICHUI B )KHUBBIX OpPraHU3MaX.

TpebGoBanus K pe3yJbTaTaM OCBOEHHS AMCUMILIMHBI. [Ipoliecc M3ydeHHs] MUCHUTUIMHBI
«XHWMHYECKAE OCHOBBI OMOJIOTMYECKUX TPOIECCOB» HAIPaBJICH Ha (OPMUPOBAHHE SJIEMEHTOB




cienyromux komnereHiud B cootBercTBUU ¢ DPI'OC BO P® cnenmansunoctun  04.05.01
OyHaamMeHTanbHas ¥ MPUKIAAHAs XUMUS U OCHOBHOW 00pa30oBaTeNIbHON MpPOTrpamMMbl BBHICIIETO
obpazoBanus crieranbHOCTH 04.05.01 OyHIaMeHTabHAS U IPUKIIATHAS XUMUS:
a) ynueepcanvuvix (YK):
VK-1. CnocobeH ocyniecTBIATh KpUTHUECKHUI aHAIN3 MPOOJIEMHBIX CUTyal[lil HA OCHOBE
CHUCTEMHOTI'0 TI0JIX0/1a, BBIpabaThIBaTh CTPATETHUIO JCHCTBHIA
VK-2. CnocobeH ynpaBisiTh IPOEKTOM Ha BCEX dTanax ero )u3HeHHoro nukiaa YK-4.
Crnioco0GeH MpUMEHSITh COBpEMEHHbIE KOMMYHHUKATHBHBIEC TEXHOJIOTUH, B TOM YHCIIE Ha
WHOCTPAaHHOM(BIX ) s3bIKe(ax), A1 aKaJeMUYECKOTO U TPO(PECCHOHATEHOTO B3aUMOICHCTBUS
YK-8. CiocobeH co31aBath U NOAACPKUBATH O€30MIACHBIEC YCIOBUS )KU3HEACITEIbHOCTH, B
TOM YHCJIe IPH BOZHUKHOBEHUH YPE3BBIYAIHBIX CHTYyaInl
0) oowenpogpeccuonanvnuvix (OIIK):

OIIK-1. CrmocobeH aHanM3UpOBAaTh, WHTEPIPETUPOBATH W 0000IIaTh  pe3yNbTaThI
9KCIIEPUMEHTAIBHBIX U PACYETHOTEOPETUUECKUX PadOT XUMHUUYECKON HAMPaBICHHOCTH

OIIK-2. CnocobeH mNpOBOAMTH XUMHYECKHH SKCIEPUMEHT C  HCIOJIb30BaHUEM
COBPEMEHHOT0 000pYI0BaHUs, COOM0ast HOPMBI TEXHUKH 0€30MacHOCTH

OIIK-3. CnocoOeH NpUMEHSTh PacyeTHO-TEOPETHYECKHE METOJBI Ui W3yYEHUsS] CBOWCTB
BellecTB M mporeccoB C UX y4aCTHEM, HCIIONB3YsS COBPEMEHHOE IMPOrpaMMHOE OOeCIedeHue U
0a3bl JaHHBIX MPOPECCHOHATHHOTO HA3HAYCHUS

OIIK-4. CnocobeH miaHupoBaTh pabOThl XUMUYECKOM HampaBleHHOCTH, 00pabaThiBaTh U
MHTEPIPETHPOBATh TIOJyYEHHBIE pPE3yJbTaThl C HWCIOJIH30BAHUEM TEOPETUYCCKUX 3HAHWUH U
MPAKTHUYECKUX HaBBIKOB PEIICHUS MAaTEMaTHUECKUX U (PU3UUECKHX 3a]a4

OIIK-5. CnocobeH wucnoib3oBaTh HHGOPMALMOHHBIE 0a3bl JAaHHBIX W aJalTUPOBATh
CYIIECTBYIOIINE MPOrPaMMHBIE MPOIYKTHI sl pEHICHUS 3a/1a4 MPOoPECCHOHATBHON ASSITENEHOCTH C
YYETOM OCHOBHBIX TpeOOBaHMI MHPOPMAIIMOHHOHN 0€3011acHOCTH

OIIK-6. CriocoOeH mpeAcTaBsATh pe3yabTaThl MPOPECCHOHANBHON EATEeTHbHOCTH B YCTHOU
U THUCBMEHHOH (opMe B COOTBETCTBMM C HOpPMaMH W TPaBWIAMH, MPHHATBIMA B
podeCCHOHATTBHOM COOOIIECTBE

8) npogheccuonanvnvix komnemenyuii (I1K):

IIK-1. Cnocoben mnpoBoauth cOop, 00pabOTKy, aHamW3 W O0O0OOIIEHUE pe3yJbTaTOB
HKCIIEPUMEHTOB M HCCJIECIOBAHUN B PA3IMYHBIX OOJACTAX XUMHH, XMMHUYECKONH TEXHOJOTHH WU
CMEXHBIX HayK;

[IK-3. CnocoGeH BHEIpATH pe3yJbTaThl MCCIEIOBAHUNA U Pa3pabOTOK B COOTBETCTBUU C
YCTaHOBJICHHBIMU TTOJTHOMOYHSIMH.

[TK-4. CriocoGeH mpoBOAUTh HAyYHBIE UCCIICIOBAHMSI, COBEPIIICHCTBOBATh U pa3padaThiBaTh
TEOPUU U METOJAbl M3YUYEHHS] XMMHUYECKUX MPOLECCOB, OCYIIECTBIATh MPAKTUUYECKOE MPUMEHEHHE
NOJYYCHHBIX 3HAHUN M PE3yJIbTaTOB B PA3JIMYHBIX OTPACISIX SKOHOMHUKHU (IIPOMBIIIICHHOCTH,
CEIbCKOM XO3SIMCTBE MW JIp.), CBS3aHHBIX C TIEpepadOTKON  CHIPhS, MOIy(PadpUKaTOB,
NOPOMBIIIJICHHBIX ~ OTXOJIOB, TIIOJIyYeHHEM M COBEPLICHCTBOBAHMEM pPAa3IMYHBIX  BEIIECTB,
MaTepuasoB, pa3pabOTKON U yTydlIeHUEM TEXHOJIOTHYECKHX IIPOIECCOB;

ITK-5. CrocobGeH K MPOBENEHUIO ONBITOB, HCIBITAHUA W AHATU30B C LEIbI0 HU3YYCHHS
COCTaBa, CTPOCHHS, CBOMCTB U MPOILIECCOB NMPEBPAILIEHUI BEIIECTB, YHEPIreTUUECKUX U XUMHUYECKUX
U3MEHEHUH B Pa3IMYHBIX HATYPaIbHBIX WM UCKYCCTBEHHBIX BEIIECTBAX, CHIPHE U M3/ICIHSIX;

[IK-6. Cmocoben Ha pa3pabOTKy METOAMK TPOBEACHUS KOHTPOJS KadecTBa s
W3TOTOBUTENICH U OTPeOUTENCH XMMIUYECKON TPOTYKIIHH.

IIK-7. CnocobeH ocCymecTBIATh HAayYHOE PYKOBOJCTBO pabOTaMH B COOTBETCTBHH C
IUIAaHOM  paboOTBl CTPYKTYpHOTO TMojpa3feieHus, (GopMHUpOBaTH UX KOHEYHBIE IENU U
npeJnoiaraeMble pe3yJbTaThl;

[IK-8. CrnocobeH OCyIIeCTBIATh KOHTPOJb BBIOJHEHUS NPEAYCMOTPEHHBIX IIJIAHOM
3aJJaHull, KOHTPOJIb KaueCcTBa MPOBEACHUS padOT, BHIMOJHEHHBIX paOOTHUKAMH MOJpa3AeIeHUs 1
COUCHIOJTHUTEIISIMU;



[IK-9. CnocoOeH mNOpuUMEHATh  AaKTyaJbHYI0 HOPMAaTUBHYK  JIOKyMEHTAllUIO B
COOTBETCTBYIOIIIEH 007IacTH 3HAHUH.

B pesynbrare 0CBOCHUS AUCHUILIMHBI 00YYaromuiics JOIKeH

3HaTBh: CTPOEHHE U CBOMICTBA OCHOBHBIX XMMHUYECKMX KOMIIOHEHTOB >XHBOM Marepuu;
OCHOBHBIE META0O0JIMYECKUE IyTH U UX B3aUMOCBS3b, MEXaHU3MbI SJHEPTeTHUECKUX MPEBPAIICHUN B
KUBOM KIJIETKE, CIOCOOBI PETYJIALUU OOMEHa BEIIECTB.

YMeTh: cUCTEeMAaTU3UPOBaTh M 0000LIaTh 3HAHUSA, MOJTYYEHHbIE NPU W3YYEHUHM JAHHON
JUCIUIUIMHBL, CBOOOIHO, TPAMOTHO M3JIaraTh TEOPETUUYECKUE MOJIO0XKEHHUS 110 OCHOBHBIM BOIIPOCAM
XUMHUU OMOJIOTMYECKUX IPOLIECCOB; HCIOJIb30BATh MOJTYUYECHHBIE 3HAHUS JUIsl M3Y4YEHHUS APYTHX
JUCIUIUINH XUMHUYECKOTO LIUKIIA.

Buasers: HaBpIKaMU W IIpUEMaMHU IPOBEIEHUS HKCIEPUMEHTANbHBIX OMOXMMHUYECKHX
UCCJIEIOBaHUM; METOJaMU KauyeCTBEHHOI'O U KOJMYECTBEHHOI'O aHaiM3a OMOJOTMYECKH aKTUBHBIX
BEIIECTB.

4 COAEPKAHUE JUCHUIIMHBI 1 ®OPMBI OPTAHM3ALINA YYEBHOTO
MPOLIECCA

IHopsakoBbii Kpatkoe cogep:xaHue TeMbl
HOMeEp U TeMa

Coodepicamenvhutit mooyns 1 Cmamuueckas ouoxumus

Tema 1. Beéeoenue Xumuueckuii  coctaB  KiIeTkH. (OCHOBHBIE  MaKpOMOJIEKYJIBI,

6 XUMuio BXOJSIIIME B COCTaB >KMBBIX OpraHU3MOB. OTIUYUTENbHBIE OCOOCHHOCTH

ouonocuyeckux *KuBOM Marepuu. OOMEH BEIIEeCTB U PHEPIHH B KUBBIX opranusmax. Poinb

npoueccos. ¢depmentoB. Kinerka. CtpoeHne KJIeTOYHBIX opranesul. OTiauuue >KMBOTHOM
Y PACTUTEJIBHOM KJIETOK.

Tema 2 Yanesoowi. OU3MOIOTUYECKH 3HaYMMbIE MOHO- JAM- U NoJucaxapuabl. Pubosa,

ne3okcupr0o3a, TII0KO3a, TrajakTo3a, MaHHO3a. ManbTo3a, JaKTo3a,
nemwioouosza. Kpaxman, rimmkoren, memwnonosa. CtpoeHune. XUMHUYECKHE
cBoiicTBa. ['emapuH, ruaypoHoBasi KHCJIOTa, XOHIPOUTHHCYIIb(ATHI.
Tema 3 /Tunuow.. OO6mias xapakTepucTUKa M KiaacCU(PUKAIUS JTUIMHI0B. XUMHUECKUE
KOMIOHEHTHI NUNuAoB. CTpyKTypa, OMONOrHuYeckas pojib HEUTPaTbHBIX
TUNUI0B, GochOoTUIHIOB, CYUHTOIUITHIOB.
Tema 4 Homenknarypa u knaccudukanusa. JXKupopacTBOpUMBIE M BOJO-
Bumamunui. pacTBOpUMBIC BUTaMUHBI. ABUTaMUHO3, TUIIOBUTAMUHO3,
runepsutamMuuo3. Butamunbel A, D, E, K, C, rpynner B, IlantorenoBas
KUCIIOTa, (oNMeBasi KHCIOTa, IMaHTaMoBasi KHciaoTa. BuramMuHOMO00HbIE
BeniectBa. Pytunsl. KodepMmeHTHas poib BATAMHHOB.
Tema 5 Knaccudukanmss m cBoiicTBa TOPMOHOB. B3amMoCBs3bp Mexmy
T'opmonui. HEpBHOM M 3HAOKPUHHOM cuctemoil. ['opMOHBI runogusa, runorainamyca,
IIUTOBUJHONW  JKeJe3bl, MOJKEIYAOYHOW JKeyle3bl, HaANOYEUHUKOB.
[1o0BBIE TOPMOHBI.

Cooeporcamenvuwtit. modyas 2 Qdmen geuyecmes u Inepzuu

Tema 1 Qomen OOmen BemecTB u dHepruu. lloHATHE O MaKpOIPTUUECKUX
Yanes000e. coenuHeHusX. CTaguy W3BJIEUEHUS DSHEPIMM U3 TMHUIIEBBIX BEILECTB.
buonozuueckoe Mexanu3aMbpl 00pa3oBaHUs MaKpOIPIMUYECKOW CBsI3U: CyOCTpaTHOe U
OKucjeHue. okucnurenbHoe ¢ochopunupoanue. OOMen yrieBogo. Karabommsm

TJIIOKO3bI B a3pOOHBIX M aHa’pOOHBIX ycnoBusx. ['nmukonu3. CrnuproBoe
opoxenue. ['nmukorenomms. buonormdeckas ponb. [locrmemoBaTenbHOCTH
peakui. OHepreTudeckuit OanaHc. OxucauTensHoe
JeKapOOKCUIMPOBAHUE  NMHUPOBUHOTPATHOW  KHUCIOTH.  MexaHuswm,




dbepmenTsl, sHepreTuka. LUK TpUKapOOHOBBIX KHCIOT Kak oOOIUi
KOHEYHBII MyTh OKUCICHHUS "TOMIUBHBIX" MOJNEKYJ. XUMHYECKas CXema,
depmenTsl, 6amanc sHepruu. [leHrozodocdarHerii mukin. buonormueckoe
3HaueHue, cxema. [rokoHeoreHe3. buomornueckas poib. Peaxmum,
dbepmenTsl. buonoruueckoe oxkucnenue. JlpixarenpHas nenb. Opranuzanus
IBIXaTeNbHOM 1EeMM B MUTOXOHAPHUSX. MeXaHU3M OKHUCIUTEIHHOTO
dbocdoprmmpoBanns. XuMUYECKasi TUTIOTE3a. XEMHOCMOTHICCKAsT TCOPHSL.

Tema 2 Oomen
JIURUOO0E.

[lepeBapuBanue mnunuaoB. P- OKUCIEHHE BBICIIMX >KUPHBIX
KapOOHOBBIX KHCJIOT. Peaknuu, sHepretnmueckuii Oamanc. buocuHTes
BBICIIMX JKHPHBIX KapOOHOBBIX KHUCIOT. BHOCHHTE3 TpPUIIIHIIEPUIOB.
buocunre3 ¢ochonumumor. KetoHoBbie Tema, MeTabONMHM3M KETOHOBBIX
ten. CtpoeHne U GYHKIIMHN KIETOYHBIX MEMOpaH.

Tema.3

Obmen 0enkosé u
AMUHOKUCIOM.
B3zaumoceaszo
00MeHoa.

buonornueckass 1eHHocth OenkoB. IlepeBapuBanue OeIKOB.
[IpeBpamienne aMUHOKUCIOT MOJ JIEHCTBHEM MHKPOQIIOpPHl KUIICYHHKA.
[IpomexxyTouHblli OOMEH aMHUHOKHCIOT B TKaHAX. JlezaMHHHpOBaHME
AMHUHOKMUCIIOT. Mexanuszm OKHCIUTCIIBHOTI'O AC3aMUHHUPOBAHUA..
[lepeamuHrpOBaHNE AMUHOKHUCIIOT, €r0 MeXaHu3M. JlekapOoKcuiInpoBaHue
aMHHOKHUCIOT. [IpeBpamieHne aMHUHOKHCIOT B  TOPMOHONOJOOHBIE
BemecTBa. (OO0e3Bpe)KMBaHHME aMMHaka B OpraHW3Me. Y PEOoreHes.
Xumnueckasi, pepMeHTaTHBHAS CXeMa.

B3aumocBsi3b 6€1KOBOT0, YITIEBOAHOTO U JIMMUAHOTO OOMEHOB.




TemaTnyeckui mJian

ConepxareibHbIH MOTYJIb 1

KoauuecTBo yacoB

Ounas ¢popma o0ydeHHUsI 3aounasi popma oOyueHust
B T.4. B T.d.
HasBaHus comepKaTeIbHBIX ol 218 |E o | 2| |§&
. ° Sl 2|8 E sl o & =i = E s
MOyJeil U TeM = =l ol &l E g 2 = 15} S~ &
Q = =N £ 3 O | J O Q = =N = ) O H\O
= 2 Sl e |g SN S A 2 = s |8 s ¢S
O | E|l &lo HaE A ) E S |5 &8
S|l 592 8IS = = o | ®R|E W
QO | s S| S|l Y |8 sHS
Q. < < jas) Q. < < as]
= Sl o = =) = 1>) =
Tema 1.BBenenue B XUMHIO 3 4 4
OHMOJIOTMYECKHIX TPOIECCOB
Tema 2. YrneBonsl 12 | 4 4 4
Tema 3.JIununel 16 | 4 8 4
Tema 4. BuraMuHbBI 10 | 2 4 4
Tema 5 I'opMOHBI 8 4 4
Hroro no conepxareabHOMY
Moo 1 54 | 18 16 | 20
CoaepxareJIbHbIH MOIYJIb 2
KoauyecTBO YacoB
Ounas ¢popma o0ydeHHUsI 3aounasi popma oOyueHust
B T.4. B T.d.
HasBaHus comepKaTeIbHBIX e| 218 |7 e | 2 & i
. o Sl 2B w E sl o S = = E s
MOyJeil U TeM = =l ol al® E g 2 = 15} S~ &
Q = =N &la Q9 Q = =N = 59 HY9
= 2 Sl e g SN S A 2 = s |8 s ¢S
[5) > Qo &Ham A 5} > Q| o &
S|l 592 85w = = o |0 ®R|E W
QO |s S| S|l Y |8 sHS
Q. < < jas) Q. < < as]
= Sl o = = = >) =
Tema 1. OOMeH yriieBOIOB.
buonornueckoe oKuciIeHHUE. 32 | 12 8| 12
Tema 2. OOMeEH IUIINIOB. 32 | 12 8 | 12
Tema 3. OOMeH OETKOB U
aMUHOKHCJIIOT. B3auMocBs3n 26 | 12 4 | 10
0OMEHOB.
Hmozo no cooeporcamennv-
P 90 | 36 20 | 34
HOMY MOOYII0 2
Bcezo uacos 144 | 54 36 | 54




5. METOJWYECKHWE PEKOMEHJIALMY JIIsI IPOBEJEHUST
JEKIIAOHHBIX, MPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHI

TeMbl JJeKIUOHHBIX 3aHATHH

o Koauuecmeo
i Hazeanue memot HACOB

1 |Tema 1. BBeneHue B XuMur0 OMOIOTHIECKUX TTPOIIECCOB. 4

2 |[Tema 2 VrieBojsl. 4

3 [Tema 3 JIumumasr. 4

4 [Tema 4 ButaMuHBI. 2

5 |Tema SI'opMOHBL. 4

6 [Tema 6 ObmeH yrieBo10B. buonorndeckoe OKuCICHHE. 12

7 [Tema 7 OOMeH MHUIHUIOB. 12

8 |Tema.8 OOMeH OeTKOB 1 aMHUHOKHCIIOT. B3aMOCBs3b OOMEHOB. 12
BCEI'O 54

Tembl 1a00paTOPHBIX 3AHATHH
o Koauuecmeo
i Ha3zeéanue memui HACOB

1 [BoccranaBnuBaromye CBOMCTBA IIIFOKO3bI 10 U TTOCIE THAPOIU3A 4

2 |KonuuecTBEHHOE ONPEEIICHNE TIIIOKO3bI 4

3 |[KonnuecTBeHHOE onpeaeneHue BuTaMuHa C B paCTUTEILHOM ChIpbE 4

4 |KauecTBEHHBIE PEAKIIMH JUCAXAPUI0B 4

5 |BblaeneHue NEMUTHHA U3 SMYHOTO JKEITKa 4

6 |KomuuectBeHHOE onpeaeneHue Gochopa B 610006beKTaxX 4

7 |KonuyecTBEHHOE OMpeAeNICHUE XOJIeCTEpUHA 4

8 |BausiHMe KeT4M Ha aKTUBHOCTD JIUTIA3bl 4

9 [KonmyecTBeHHOE ONpeesieHHe MTUPOBUHOTPATHON KUCIOTHI 4
BCEI'O 36

6. METOIMYECKHUE PEKOMEHJIAILIUUA 110 OPTAHU3ALIUN

CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Opranusanus caMoCTOSITEIbHON PadoThbl CTYICHTOB

MNe Konuuecmeo
Hazeanue memui
/1 JacoB
1 [Tema 1. BBenenue B XuMuto OMOIOTHUECKHUX MPOIIECCOB. 4
2 |Tema 2 YrieBonsl. 4
3 |Tema 3 JIunuasl. 4
4 |Tema 4 ButraMuHBI. 4
5 [Tema 5 I'opmoHBI. 4




Tema 6. OOMeH yTiIeBOJI0B. bruosornaeckoe OKMCICHHE. 12
Tema 7. OOMeH JIMITHUIOB. 12
Tema.8. OOMeH O€IKOB 1 aMHUHOKHCIIOT. B3anMOCBsA3b 0OMEHOB. 10
BCEI'O 54

—

NN RO =

7. AHAUBU Y AJIBHBIE 3AJTAHUSA

Oobpaszey unousudyaIbHo20 3a0aHUA

Obpasey 3a0anus 0151 cCamMoCmoamenbHou pabomol no meme Bzaumocessw
V2Ne800H020 U TUNUOHO20 0OMEHO8

B cocrtaB nuim BXOAAT KUPHI U YTIIEBOIbI, IPU OKUCIEHUN KOTOPBIX BBIIEISAETCS
SHEPTHsI, HEOOX0UMAst JUTsl TIOIIEPKaHUSI )KU3HEACATEIHHOCTH YEIOBEKA.

1.

2.

10.

VYkaxuTe, rjie B OpraHu3Me 4eJ0BEKa IPOUCXOANUT NIEPEBAPUBAHUE )KUPOB U
YTJIEBOJIOB.

Kakue ¢pepMeHTHI y4acTBYIOT B IEpEBapUBAHUY KUPOB U yriaeBogoB? OOocHyiiTe
creun(pUIHOCTb UX AEHCTBUS.

[IpuBenuTe XMMHUYECKYIO CXEMY IPEBPAILCHHUS] MajlbTO3bI B

anetmi-KoA.

[Tokaxxute, Kak B KieTke ocymiectisiercs B-okucnenue BXKK (na npumepe
naypuHoBOU KUCHOTHI (Cy2)).

YcranoBuTe, B KaKol TOYKE META00IM3Ma IPOUCXOUT CONPSHKEHUE YTIIEBOJHOIO U
KUPOBOTo oOMeHa (o0muit MeTabouT).

Hanummre ganpHeiinnyto cxeMy okucieHus oouero Mmerabonuta B CO; u HyO.
[lepeuncnure cTaauu, B KOTOPBIX MPOUCXOINUT HAKOIJIEHUE SHEPTUH.

PaccunTaiite konuuectBo AT®, oOpa3zyroieecs B pe3yIbTaTe MOJTHOTO OKUCIIEHUS
MaJbTO3bI.

PaccunTaiite xommuectBo AT®, oOpasyroleecs B pe3yabTaTe MOJHOTO OKUCICHHS
JIaypUHOBOW KUCJIOTHI.

JlaiiTe cpaBHUTENbHYIO OLEHKY SHEPreTH4YeCKOi LIEeHHOCTH MajbTO3bl U JIAypUHOBOM
KHCJIOTBI.

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTALIUA

BMOSHEPI'ETUKA.

buonornyeckoe oKHCIIEHHE. O6IJ_II/IG MMPEACTaBJICHUAL.
IlonsTue o MaKpOSPrud4eCKux COCANHCHHUAX.
cDepMeHT]’:;I, Y4aCTBYIOIIHC B OMOJOIrNYECKOM OKHCJIEHUH. PeKOHCTp}/I/IpOBaHHaH Oc1b.

YIJIEBO/IbI

CtpoeHue u CBOMCTBA MOHOCAXapPHUIOB.

CtpyKTypa, CBOICTBA IU- U MOJIUCAXAPUIOB.
[lepeBapuBanue 1 BcaChIBAaHUE YTIIECBOIOB.

Craguu u3BI€UEHUS SHEPTUH U3 MUIIEBBIX BEIIECTB.
OO6mrast xapakTepUCTHKA IMyTEH pacIIeIICHUs YTJIEBOIOB.
['mukonus. Peakiuu. @epMeHTHI.

I'mukorenonus. Peakuuu. @epMeHTEI.

CrnuptoBoe Opoxkenue. Cxema. GepMEHTHI.




9. Tlpotecchl OKUCTUTENHHOTO NeKapOOKCHINPOBAHUS B OOMEHE YTIIEBOIOB.
10. Huka TpukapOOHOBBIX KUCIOT. DHEPreTHKA.
11. DHepreTUdeckwii OaaHC yriIeBOIHOTO OOMEHA.

JINTIN/IbI

CTpyKTypHBIE KOMIIOHEHTBI JIUIHJIOB U UX CBOWCTBA.
Bbuonornueckas ponb munuaos. Kimaccudukars.
XapakTeprcTuKa 1 OMOJOrHUYecKasi pojib HEUTPaIbHbIX JIUIUI0B.
XapakTepucTuka u ouonoruyeckas poiab Gochoaunuios.
Counronunuasl. CTpykrypa, 6Moiaoruyeckas poib.
[lepeBapuBaHue U BCachIBAaHHE JUMUAOB. POJb KETYHBIX KUCIIOT.
B-Okucnenne BXXK.

buocuntes BXK.

buocunTes TpurnuiepuioB U GochoNUIII0B.

0. CtpoeHue 1 cBOICTBa KJIETOYHBIX MEMOpPaH

20X ANk WD =

BUTAMMHBI

buonornueckas pons BuTamuHa Bj.

Butamun B;, ero ctpykrypa u 6uosiorudeckasi posib.

Buramun C, cTpykrypa, Onojgoruueckas pois.

Burtamun Bg .

Burtamunsl kak ¢pepmentsl (PP u 6uotusn).

[TantoTenoBas kuciora. CTpyKTypa U pojb B 0OOMEHE BEIICCTB.

’KupopactBopumslie BuTaMunbl. Buramun D, Butamun A, Butamud E. buonornueckas posnsb.

Nk =

I'OPMOHBbI
O6m1as xapaktepucTuka ropmoHoB. Kiaccudukaiiys ropMOHOB.
I'opMoOHBI rUnIOTaNIAMYCA.
I'opmons! runodusa.
['opMOHBI IIUTOBUAHOM KENE3HI.
['opMOHBI TOKETYJOUHON KEIE3BI.
['opMOHBI HaITOYEUHHUKOB.

SNk =

9 OBPASELl MO YJBbHOI'O KOHTPOJIA

TrOY BIIO JIOHEIKWA HAIIMOHAJbHbIA YHUBEPCUTET»
XuMHYeCcKuil QpaKyJIbTeT

CneyuanbHocmy: 04.05.01 ®ynoamenmanvnas u nPUKIAOHAA XUMUA
IIpoecpamma noozomosku: cneyuanumem

Cemecmp 5

Yuebnas oucyunnuna Xumuueckue 0CHO6bl OLLO102UYECKUX NPOUECCOEB

MOAYJIBHAA KOHTPOJIBHAS PABOTA
Bapmuanr 1

B pesynprare QepmentatuBHOro rtuaponmsza BemectBo X (CpH,0p)
NpEeBpaTWIIOCh B JBa COSAWMHEHHS A W b, KOTOpble B TPHCYTCTBUH IIEIOYCH
CIIOCOOHBI ~ B3aWMOINpeBpamiaTbcss  JIpyr B JApyra, Ipu  o0OpaboTke
BOCCTAaHOBUTEIHHBIMH areHTaMU JIal0T OJHWH U TOT ke mpoaykT B. Ilpu oxucienun



a30THOM KHUCJOTOM BeleCTBO A mpeBpamaerca B coequHenue I, a u3 BemiectBa b
o0Opa3yeTcst HECKOJIbKO COCTMHCHHUM.

A

b

B knerke BemiectBa A u b niperepneBaroT ciienyronme npeBpanieHus:

I
7

C > ]—>E —>» CO, H,0

BGHICCTBO C COACPKUT B ABA pa3da MCHbBIIC aTOMOB YyIJICPO/Jad, YCM A

win b; BemecTBo /l ABIsAETCA KETOKUCIOTOW, U IpeBpamaercsa B E B pesynbrare
OKHCIIUTEIILHOTO JICKapOOKCHUITNPOBAHUS.

l.

PN R WD

K kakoMy Kiaccy OTHOCHUTCS BEIeCTBO X7

VYcranosute Bemecta A,b,C,JI[,E,B,I'. Hanumure hbopmyibl.
Hanmummre xumudeckyro cxemy npespamenus A B E.
IIpoananu3upyiire npespamenue b B Bemectso C.

VYxaxute pepmeHTsI Iporecca 3).

Jy1st KakoTo BasKHEMIIero mpoiiecca BeiecTBo E sBusercs cydocrparom?
[Tokaxxute, BO uTO npeBpamaercs J B aHa3 pOOHBIX YCIOBUAX?
Ouenure, ckonbko Moiib AT® oOpazyercss npu npeBpanieHuu 1 monb /] B
E

Onenure, ckoybko MOJb AT® cuHTE3UpyeTCs U3 OJHOTO MOJIb A B
a’pOOHBIX yCIOBUIX?

10. ITossicauTe Mexanu3Mbl cuHTe3a AT® u npuBeaUTEe MPUMEPHI B IIPOIECCEe

npeBpaienust A B E.

VYTBepkIeHO Ha 3acenaHuH Kadeapbl OMOXUMHUA U OPraHMYECKOW XUMHUH, MPOTOKOT Ne oT

« »

20 I.

3aBenyroumii kadenpoit

[IpenonaBaTens

KpnTepml OL¢HUBAHUA MOAYJBHOI'0 KOHTPOJIHA

Howmep 3aganus KomnnuectBo 0ayuios
1-10 Kaxxnoe 3aganue mo 5
0aoB
Bceero 50




10.0OBPA3EIl DK3AMEHALIMOHHOI'O BUJIETA

roY BIIO JIOHEIKHUA HAIIUOHAJIbHbIA YHUBEPCUTET»
XuMuyeckuit pakyibTeT

CneyuanbHocmo: 04.05.01 @ynoamenmanvnan u RPUKIAOHAA XUMUA
IIpoepamma noocomosku: Cneyuanumem
Cemecmp 5
Vuebnas oucyuniuna Xumuueckue 0CHO6bL OUO102UYECKUX NPOUECCOB
BUJIET Nel

1. Tiuxonus. Xumunueckas cxema. DepMeHTHI. DHEPreTHKA.
2. CTpyKTypHBIE KOMIIOHEHTHI TUIUA0B. X XapakTepucTHka.
3. CTpoenue HyKJIeo3ua.

YTBepKIeHO Ha 3aceaHnu Kadeapbl ONOXUMHUH U OPTraHUIeCKONH XUMUN
poToKoJ Ne OT « » 20 r.

3aBenyroumii kadenpoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Howmep 3ananus KonunuectBo 0ayuioB
1 40
2 30
3 30
Bcero 100 6amnoB

11. OBPA3ELl TECTOBOI'O 3AJJAHUA

1. Kakue coenHeHus ABJSIIOTCS NPOMEKYTOUYHBIMH MPOAYKTAMH OMOCHHTE32 MOYEBHHBI y
MJICKONUTAIOIIHX:

a) kapbamoundocdar

0) MUTPYJUTUH ¥ OPHUTHH

B) acmaprar

I') aprUHUH

1) TIIyTamat

2. Kakue n3 nepe4yucjeHHbIX MPOLECCOB MPOTEKAT 0€3 y4aCTHA KeJTYHbIX KHCJI0T?

A. DMyIbrUpOBaHuE KHUpa.

b. IToBbllIEHNE AKTUBHOCTH TAHKPEATUYECKOM JIUIIA3HI.

B. BcacpiBanue XUpHBIX KMCIIOT U XOJIECTEPUHA.

I'. BcacbiBaHue rimiepurHa.

3.BpiGepuTe AOHOPHI BOAOPOAA, HeOOXOAUMBIE /JJs1 CHHTe3a JKHPHBIX KHCJOT B
OpraHu3Me 4YeJI0BeKa:

A. DAJTH,.

b. HA/IH,.

B. AckopOuHOBasi KHCIOTA.

I'. HAJI®H..

4. HazoBuTe OMOreHHbIe aMUHBI, 00pa3yloLuecs U3 TPU, TUC, JU3.



5 B uenu npeBpameHuii
aja —» mupyBaT —» X ——» BKK —>» Xup
BeIeCTBO X fIBJIsSIEeTCH

6. Kakoii n3 koepMeHTOB IPMHUMAET y4yacTHe B f-OKHCIeHUH NAJIbMUTATA:
a) mupuaokcanbpocdar

6) HAJID"

B) ®DMH

r) TII®

1) PAN

7. lIpocTeTnyeckoii rpynmnoii aneTui-KoA-kapookcuiiaspl siBJsieTC BUTAMUH:
a) B]

0) B,

B) B6

r) PP

mH

8. JloHopoM MeTWJIBHBIX TPYNI B IpoLeccax TPAHCMETHJIHPOBAHUSA B OPraHu3Me
YyeJI0BeKa SBJIsAeTCS

9. [lepeaMmuHNpoBaHue SABJISETCH:

A. IlepBoii cranuelt 1e3aMUHUPOBAHUS OOJIBIIMHCTBA AMUHOKHCIIOT.
b. IIpomexyrtounoii peakuueit LITK

B. Ilocnenneii ctanueit karabonn3mMa aMUHOKHCIIOT.

I'. [IpomexyTouHOM peakimen JeKapOOKCUITMPOBAHUS AMUHOKHUCIIOT.
10. BoiOpaTh HenpaBUWiIbHBbIH 0TBET. JKeub:

A. DMyIJIBIUpYeT KUPBHI.

b. AKTHBUpYET MaHKpPEaTHUECKYIO JIUMA3y.

B. Crioco6cTBYyeT BcachlBaHUIO MIPOLYKTOB NIEPEBAPUBAHMS JKUPA.

I'. I'maposm3syer Kupsbl.

11. Ha3oBuTe KJIacchl TOPMOHOB 110 XMMHYeCKOIl Ipupoae

12. ITo xuMH4YecKoii MpUpPoAe MOXO0KH TOPMOHBI:

a) aJpeHalnH,

0) HOpaJpEHAIIHH;

B) KOPTUKOCTEPOH;

I') TPUHOATUPOHMH;

1) Ba30MPECCHH

13. IIpon3BOAHBIMH THPO3HHA SIBJISAIOTCH TOPMOHBI:

a) THPOKCHH;

0) TpUOATUPOHUH;

B) UHCYJIVH;

T) aJipeHaJINH

14. CtepouaHbie TOPMOHBI SABJISIIOTCS MPOU3BOAHBIMH:

a) MHOTOATOMHBIX CIIUPTOB;

0) MOTUITUKINIECKUX CITUPTOB;

B) aMUHOKHCIIOT;

T') YIJIEBOJIOB;

1) OeKoB

15. Boi0epuTe BepHbIe YTBEepKIACHHUSA:

a) M0 XMMUYECKOH MPUPO/Ie BCE TOPMOHBI ABJISIOTCSA OEIKaMu;

0) azpeHaNIMH - TOPMOH MO3TOBOT'O BEIIECTBA HAATIOUCYHUKOB;

B) MHCYJIMH CHUXKAET YPOBEHD IIFOKO3bI B KDOBU

I') TJIIOKaroH CHUXKAeT YPOBEHb ITIOKO3bl B KPOBU




16. BoiOepure yTBep:KIeHHEe, BEPHO XapaKTepPHU3YIOIIHe HHCYJIMH:
a) COCTOUT U3 JIByX MOJMIIENITUIHBIX LIETIeH;

0) CHHTE3UPYETCSI B KOPKOBOM BEIIECTBE HAAMOYCUHUKOB;

B) NIPU HEJOCTATOYHH €ro BhIpaOOTKE pa3BUBAETCS caxapHbIN 1uader

I') IOBBILIAET YPOBEHD IIIIOKO3bI B KPOBU

1) aKTUBUPYET CUHTE3 INIUKOreHa

17. BpiOepure yTBep:KIeHHE, BEPHO XapaKTepUu3yollee apeHaTHH:
a) 0 XMMUYECKOH MPUPO/IE ABISIETCS MPOU3BOAHBIM THPO3HHA;

0) CHHTE3UPYETCSl B KOPKOBOH YaCTH HAITOYCUHUKOB,;

B) IpH BBIOpOCE B KPOBb OMOJIOTMYECKUI OTBET Pa3BUBACTCS MIHOBEHHO;
I') IOBBIIIAET YPOBEHD IIIIOKO3bI B KPOBU

1) aKTUBUPYET JIUIIOJIN3

18. Ykaxure mexanu3m akruanust TAM® - 3aBHCHMOI NPOTCHHKUHA3BI:
A. ®ochopunupoBanue, nehochopunupoBaHue.

b. YacTnuHbIi POTEOIHU3.

B. Accomuanus, aucconuanus.
I'. KoBanentnas Moaudukaus

12. KPUTEPUU OHEHUBAHUA

Ilo kypcy npeanosnaraeTcsi NpoBEACHUE NMPOMEKYTOYHOW aTTECTALMU B BHUJE MOJYJIBHOIO
KOHTPOJIS, DK3aMEeHA. DK3aMEH CHAIOT CTYIEHTHI C LENbIO OBBIIICHUS PEUTHHTA.

Pacnpeoenenue 6annos, Komopule Mozym noayyums CnmyoeHnvl

6 npouyecce u3yueHusn ducuumlunbl

Opranu3alnroHHO CPC Bcero
y4ebHas pabora NunuBunyansHas MonaynbHbII NupuBunyansHas
CTyZCHTa pabora KOHTPOJIb TBOpUecKas paboTa
Max 20 GamnoB max 30 6amioB  [max 50 GamioB| max 6amioB | 100 6annos
BrinosineHue u CemecTpoBbIE MK
3aIuTa KOHTPOJIbHBIE
mabopaTOpHBIX PabOT [pabOTHI
LlIxana coomeemcmeusn 6ani0e HAYUOHANbHOU WIKAle
Ouenka Ouenka no OueHka nmo rocy1apcTBeHHOM MIKaJIe Ouenka nmo
no mkajie | 100-0anabHoi (3x3ameH, Tu(depeHIMPOBAHHBIN 3a4eT) rocy1apCcTBeHHOM
ECTS mKaJje mKaJje (3auer)
A 90-100 5 (OTJIMYHO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopoio) 3a4TEHO
D 70-74 3 (YIOBJIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (y/10BJIETBOPUTENIHHO) 3a4TE€HO
FX 35-59 2 (Hey1OBJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOYKHOCTBIO IOBTOPHOM cl1auu
F 0-34 2 (Hey1OBJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM C/Iay¥l MPHU YCIOBUH
00s13aTeTbHOTO HA0Opa JTOMOJHUTEIIBHBIX OAJIJIOB




13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

JIexuMOHHBIE 3aHATUS POBOAATCS B Ay IUTOPUM, OCHAILEHHON MYJbTUMEINNHON TEXHUKON

U 1ockoi. JJabopaTopHble 3aHATHS IPOBOJATCS B yueOHOM abopaTtopun «Opranndeckas XUMUs U
OMoJIOTHYECKass XUMHs», OCHAIICHHOW CIEMUATbHBIM 000pYy/JIOBaHHEM, W B KOMITBIOTEPHOM
KJjacce, 00OpY/IOBaHHOM KOMIIBIOTEPAMU C JIMLEH3HMOHHBIM IPOrPaMMHBIM OOECIIEUCHHEM,
JIOCTYTIOM K ceTu MIHTepHeT, cTojIaMu, IOCKOM.

14. PEKOMEHJIOBAHHAS JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3eMILISIPOB
B OMOJIMOTEKE

JdouHY

Haauumue
3JIEKTPOHHOM
BepCHHU B
IbC

OcHognasa a1umepamypa

buonornueckass XuMusi: ¢ yNpaKHEHUSIMH W 3aJa4aMH:
y4eOHUK JUIsl CTYACHTOB [3JIEKTPOHHBIN pecypc] / mox
pen.: C.E. Ceepuna. — MockBa: [ DOTAP-Menua, 2011.
— 622 c.

CesprokoBa ['.A. OcCHOBbI OHMOXUMHH [3JIEKTPOHHBIN
pecypc]: yuebHoe mocobue / Bomrorpaa: BomrI TY. —
2015. - 64 C. Pexum JOCTyTa
(https://elibrary.ru/download/elibrary_23606695_ 846174
40.pdf)

Bbapanosa, O.B. buoxumus. [Tocobue k nabopaTopHbIM U
CEMUHAPCKUM 3aHATHSIM [DIEKTPOHHBIA pecypc]: yueoO.
nocobue / O.B. bapanoBa, B.C. [lopomxkeBuu, W.JI.
Onaprok ; 'OV BIIO "Jloneukwuit Hat. yH-T". - JloHENK :
I'OY BIIO "IouHY", 2016.-160 c.

[Hennpuxk A.H., Kocmeinua B.B., bapanosa O.B.
CHGKTpaJIBHLIe METOAbI HCCJICOOBAHUS B OpFaHquCKOﬁ
XUMUA ¥ OHWOXMMHH: Y4eOHO-METOAMYECKOe Iocolue,
Honenk: ouHY, 2012.- 119 c.

16

Jlonoanumensnasn numepamypa

Epmog FO.A. O6miast Guoxumus u ciopt: y4e0. mocoodue /
10.A. EpmioB. — Mocksa: M3n-80 MI'Y, 2010. — 367 c.

Komos B.II. buoxumus: yue6nuk / B.I1. Komos, B.H.
[IIBenoBa. — Mockga: FOpaiit, 2015. — 640 c.

Henbscon JI.JI. OcHoBbl Onoxumuu Jlenunmkepa: B 3 T.:
yuebnuk / JI. Henbcon, M. Kokc. — Mocksa: BMHOM.
Jlabopatopus 3nanuii, 2012. — T.1: OCHOBBI OMOXUMUHU.
CrpoeHnue u ananus. — 694 c.

buoxumus yenoseka / P. Mappu, /1. I'pennep, I1.
Meiiec, B. Ponysmi .. - M. : Mup, 2004. — T.1 -381 c., T.2
—414 c.

UupkuH, A.A. buoxumus : yue6. pyk. / A. A. HupkuH,
E. O. Januenko. - Mocksa : Mea. siurt., 2010. - 605 c.




15. ”H®OPMAILIMOHHBIE PECYPCbI

http://mondnr.ru/ — MunucrepctBo oOpa3oBanusi u Hayku JloHenkod HapomHoit
PecryGnuku

http://resobrnadzor.ru/ — PecnyGiukanckas cimy0a MO KOHTPOJIIO M Haa3opy B chepe
00pa3oBaHUs U HAYKH

16. IPOTPAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnopamusnas auyenzus JJOHHY No 46484614)
2. Microsoft Office (kopnopamusnas nuyensus JJOHHY Ne 46472919)
3. Microsoft Visual Studio (nuyensus npoepammor DreamSpark 011 évicuuux yueouvix 3a6ederuii)

4. Jluyensuu GPL, Apache, BSD 0na c60600n020 npocpammuozo obecnevenus:- Aumugupyc
Kacnepcroeo;- Adobe Acrobat Reader;- xPDF.

Pabouas mporpaMma paccMOTpeHa U MepeyTBepKIeHa Ha 3acelaHiH Kadeapbl OMOXUMUU U
OpraHN4YeCKOM XUMHH
¢ u3MeHeHusMH (0e3 nu3Menenuit) na 20 rO/I.

IIporoxon Ne OT « » 20 I.

3aBenyroumii kadenpoit
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