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1 Hesap u 3a1a4u U3y4eHUS U CHUTINHBI
Llens n3ydeHns AUCHUITIMHEL - HOPMHUPOBAHKE 3HAHUH 0 OMOXUMUH, HEOOXOAUMBIX
Ui peanu3alii  00pa3oBaTeNbHON MPOTrpaMMbl 1O XHMHH B COOTBETCTBHH C
TpeOOBaHUSAMH 00pPa30BATENbHBIX CTAHAAPTOB.
3a1aun JUCIUIUIHHEL:
- copMupoBaTh 3HaHUSA O HpEAMETe M OOBEKTaxX HCCIEJOBAHUS OMOXHUMMHU,
MecTe OHOXMMHM B psAy JAPYrHX €CTECTBEHHBIX NUCLUIUIMH, 3HAYEHUH B JKU3HU
COBPEMEHHOT0 00IIIeCTBA ¥ POJIM B HAYYHO TEXHUUECKOM IIPOTrPeECCe;
- copMHUpPOBATH CUCTEMY 3HAaHHI O CTPOSHHU M CBOHCTBAX OMOMOJICKYT;
- NPUBUTH TPAKTHYECKHE HABBIKK pabOTHl ¢ OMOXMMHYECKUMH OOBEKTaMHU B
1abopaToOpUH.

2 Mecto rucuuniinHbl B cTpykrype OIIOII BO

Jucuummuaa K.M.20 «buoxumus» OTHOCUTCS K 00s3aTeIbHONM YacTH y4eOHOro IjIaHa.
Hucnurnnuna uzyqaercs Ha 4, 5 Kypcee, B 8, 9 cemecTpax.

Jia wu3ydeHUs AMCUMIUTUHBI TpeOyeTcs: 3HaHUS, YMEHHs, HAaBBIKH, CIIOCOOBI
JESITEIbBHOCTH M YCTAaHOBKH, MOJTY4YeHHbIE U COPMUPOBAHHBIE B XOJ€ M3yYCHUS AUCLUILTUH
«OO0mias 1 HeopraHuyeckass XuMus», «OpraHudeckas XuMus», «Du3udeckas U KOJIOUTHAS
XUMHUSD TEOPETUUECKUE OCHOBBI M3YUYCHUSI XUMUUYECKHUX MTOHSATUH.

Nzyuenuto mucuumimasl K.M.20 «bruoxumusy mpeamecTByeT OCBOCHUE JAUCIUILUIMH
(MpaKTUK):

K.M.14 Opranuueckast Xumus;

K.M.5 OOGmiast u HeopraHuueckas XuMus;

K.M.15 ®usnueckas 1 KOIOUIHASI XUMHUSL.

OcBoenne mucuuiuiasl K.M.20 «buoxumus» gBisercss He0OOXOIUMOH OCHOBOM IJIf
MOCJIETYIOIEr0 N3yUEHHUS TUCIUIUTNH (TIPAKTHUK):

K.M.25 Opranndeckuii CUHTES.

Ob6nacte mpodeccrnoHaNbHON AEeSITeNbHOCTH, Ha KOTOPYIO OPHEHTHUPYET IUCIUILUIMHA
«buoxumusy, BrmouaeT: 01 OOpazoBanume W Hayka (B cdepe TOMIKOJIBHOTO, HAYaIbHOTO
00111ero, OCHOBHOI'O OOIIEero, cpeHero odiero oopa3zoBaHus, NpopheCCHOHATBLHOIO 00yUeHMs,
MpoQeCCHOHAIBHOTO 00pa30BaHus, JOTIOJTHUTEIHLHOTO 00pa30BaHNUs).

Tunel 3amau u 3amauu nMpodeCcCUOHATBHOM JESTENHHOCTH, K KOTOPHIM TOTOBHTCS
oOyJarotuiicsi, onpeneaeHbl y4eOHbBIM TIaHOM.

3. TpeOGoBaHusl K pe3yJIbTATAM OCBOEHMS AUCIHHUIIINHbBI

[Iporiecc u3ydeHHs MUCIUIUIMHBI HAMpaBlieH Ha (QOPMUPOBAHUE CIEAYIOIIUX
KOMIIETEHIINN:

Komnerenuus B coorsercrsuu ®I'oOC BO

NHaukaTopbl 1OCTHKEHHUS Oo0pa3oBaTte/ibHbIC Pe3YJIbTAThI
KOMITeTEeHIUI

ITK-11. Cnioco0eH MCIo/1b30BaTh TeOpeTHYeCKUEe U MPaKTHYeCKUue 3HAHUS IS
NMOCTAHOBKM M pellleHHsl MCCJIe0BaTeIbCKUX 3a/1a4 B IPeIMeTHOI o01acTH (B
COOTBETCTBHMH € NpodujieM U YpoOBHEM 00y4eHHs1) U B 00J1acTH 00pa3oBaHuUsl.

negarorundeCkas 1€TeJbHOCTD
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I1K-11.4 TIpumeHseT HaBBIKH 3HATh:

MIPOBEACHUS XUMHUYECKOTO - y4eOHbII mpeaMeT (XuMusl) B Mpeaenax TpeOoBaHHIM
HKCIEPUMEHTa, OCHOBHBIC (benepanbHBIX ~ TOCYJApCTBEHHBIX  00pa30BaTEIbHBIX
CHHTETHUYCCKUE U aHAIUTHYECKUE |CTAHAAPTOB M OCHOBHOM  00mIeo0pazoBaTeIbHOMN
METO/IbI OTY4EHHS U IPOrpamMMmBl;
UCCIIEJOBAaHUS XUMHUECKIX - COBpEMEHHBIC TPOOIEMbI OMOXUMHU;
BEILECTB U PEaKIUi. yMeTh:
- OOBSICHUTH  B3aMMOCBSI3b MEXKAY OKOJOTHYCCKHUMHU
npobiemMamMy, ~ OMOXMMHYECKMMH  TpOLEcCaMu |
COCTOSIHMEM 3710POBbs JIIOJIEH;
BJIA/1€Th:

- HaBbIKaMH HCIIOJIb30BaHUSA COBPEMCHHBIX
METOJ0B OMOXHMHUYECKHX I/ICCJIC,Z[OBaHPlﬁ.

[IK-11.5 Ucnons3yer 3HATh:

COBPEMEHHYIO almaparypy u - METOJIbl U MPHUEMBI NIPOBEJCHUS OMOXUMUYECKOTO
000pyIOBaHUE [T BHIIOJHEHUS |aHaIM3a OMOJIOTHUECKUX O0BEKTOB;
HAy4YHO-HMCCIIEI0BATENbCKUX U yMeThb:

1a00PATOPHBIX XUMHUYECKHX - UCTOJIb30BaTh TEOPETUYECKUE 3HAHUS O CTPOCHUU U

pabor. CBOMCTBaX OMOMOJIEKYII NPU MPOBEACHUU JTa00PATOPHBIX
WCCIIEIOBAaHUH U B MPO(hecCHOHANBHOM 1eATENbHOCTH;
BJIA/IeTh:

- HaBbIKaMH PaboThl ¢ J1a0OpPaTOPHBIM 00OPYIOBAaHHEM
IIpU [IPOBEJEHUH JaO0OPAaTOPHBIX OIBITOB IO H3YyYEHUIO
COCTaBa U CBOWCTB OMOMOJICKYIL;

- HaBBIKAMH IPAMOTHOM pa0OThl ¢ HEOPraHUYECCKUMH U
OMOOPraHUYECKUMHU BEIIECTBAMHU, C YYETOM TEXHHKH
0Ee30IaCHOCTH.

ITK-12. Cnioco0eH BbI11eJATH CTPYKTYPHbBIE 3JIeMEHThI, BXOAfIIMEe B CHCTeMY MO3HAHUSA
npeaMeTHOM 00/1acTH (B COOTBETCTBUM ¢ MPoduieM U ypOBHeM 00y4eHus),
AHAJU3MPOBATH X B eIMHCTBE CO/ieP:KaHUs, (POPMBbI M BHINOJTHAEMbIX (PYHKIU

neagarornyeckad 1eATeJIbHOCTb

IIK-12.4 YcranaBiuBaeT 3HATDb:

B3aMMOCBS3U MEXIY (haKTaMH U |- OCHOBHBIE OMOXUMUYECKUE TPOIIECCHI, MPOTEKAIOIIHE B

TeOpHeH, MPUINHON 1 OpraHu3Max U OCHOBBI OMOPETYJIAIIMH OPTAaHH3MOB;

CJIEJICTBHEM TPU aHATU3E - MHOT0OOpa3ue OMOXMUMHYECKUX MPOIECCOB U

MPOOJIEMHBIX CUTYyallui U COXpaHEHHE YCTOMUYMBOCTU OPTraHU3Ma;

000CHOBaHUHU TPUHUMAEMBIX yMeTh:

pelieHnii Ha OCHOBE 0a30BhIX - HCTIOJIb30BATh 3HAHUS, TOyUYEHHBIE TT0 OMOXUMUU IS

XUMHYECKUX 3HAHUI. 1enel XMMHUYEeCKOTO 00pa30BaHUs M BOCTIMTAHUS
IIKOJILHUKOB;

- ApryMEHTUPOBATH HAYYHYIO MO3UIUIO NPU aHAIHU3E JIKe-
MICEB/IO- U AHTMHAYYHBIX YTBEPKJICHUM, 8 TAaKKe
MOMYJINCTCKUX, HE 00OCHOBAHHBIX C HAYYHOW TOUKH
3pEHUs TPAKTOBOK OMOXMMHUYECKUX TIPOIIECCOB U METOJIOB
WX PETYJISAINH;

BJIAJETh:

- OCHOBaMH CHUCTEMHOI0 MOJX0/1a K U3y4YaeMbIM
OMOXMMHMUYECKUM TIPOIleccaM U HaAOII0JaeMbIM
(hU3MOJIOTHYIECKUM TIPOSIBIICHHSIM,
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o01aaTh KOMIUIEKCHBIM BHIEHUEM OMOXMMUYECKUX
IIPOLIECCOB;

- OMOXMMHUYECKUM Hay4YHbBIM SI3IKOM U ONUCHIBATH
OMOXMMHUYECKHE MPOLIECCH OMOXUMHUYECKON HAyIHOH
TEPMUHOJIOTUEN;

- Pa3NIUYHBIMH CIIOCOOAMU MPEICTaBICHUS
OMOXMMUYECKOM HH(pOpMALUU: ONIUCATEIbHBIM,
(U3NKO-XUMHUYECKUM, CXEMaTHYECKHM, I'paprUeCcKuM.

4. O0beM TMCHUILIMHBI M BU/ABI y4e0HOoii pa0oThbl

Bcero | Bocemoii | JleBsiThii
Bun yuebHo# paboThl 4acoB cemMecTp | cemectp
KonrakTHasi paGoTa (Bcero) 120 72 48
JlaGopaTopHbie 84 48 36
Jlekuun 36 24 12
CamocrosiTesibHas padora (Bcero) 114 54 60
Bubl npoMe:KyTOUYHOM aTTecTAUN 54 18 36
DKk3amMeH 54 18 36
OO0masi Tpy10eMKOCTh 4aChl 288 144 144
OO0masi Tpy10eMKOCTD 32a4eTHbIE eIHNHULbI 8 4 4

5} Conep:xaHue TMCUMILTHHBI

5.1.  Copep:xkanue pa3aejioB JUCHHIIMHBI

Pazgen 1. Cratnueckas ouoxumus |:

BBenenue B 6MOXUMUIO

IIpenmer u Meroabl OMOXMMHUHM. 3HaueHHWE OMOXMMHUHU JUIl pa3BUTUS OHMOJIOTHH,
MEAMIIMHBI, CEIbCKOT0 XO3siiicTBa W MpoMbliieHHOcTH. KpaTkas uctopust OHOXUMHH.
XHWMHYECKUN COCTaB, CTPOEHUE M CBOMCTBA OCHOBHBIX TI'DYIII OPraHUYECKHUX COEAUHEHUH,
YYacTBYIOIIMX B MOCTPOCHUHU >KUBOM MaTepHH, B Ipoleccax >KM3HENEATEIbHOCTH U OOMEHe
BEIIeCTB opranusmMa. @opMupoBaHue OMOXMMHUYECKUX 3HAHUN U MOHATHH.

XUMUYECKUHN cOCTaB OpraHnu3MoB. [IOCTOSHHO M MHOTJA BCTPEUYAOLIUECS DJIEMEHTHI.
[TonsiTie 0 Makpo-, MHKPO- M YJIbTPAaMHUKPOIJIEMEHTAaX B COCTAaBE JMXUBOW MaTEpHH.
[ToTpeOHOCTh OPraHU3MOB B XUMHUYECKHX AJIEMEHTAaX.

XapaKkTeprucTUKa OCHOBHBIX KJIACCOB XMMHUYECKHX COEJUHEHHM, BXOJSAIIMX B COCTaB
JKUBO MaTEpUH.

benku. Ponp OenkoB B MOCTPOEHUH >KMBOM MaTepUu M OCYIIECTBIEHHHM HPOIECCOB
KHU3HEIEATEIIbHOCTH. DJIEMEHTapHBINA cOCTaB OEJIKOB.

AMUHOKHCIOTHBIN cocTaB OenkoB. KauecTBeHHOE M KOJMUYECTBEHHOE OIpe/ieieHue
aMUHOKHCIJIOT B Tuaponu3aTax 0enkoB. Croco0 CBsI3M aMMHOKUCIIOT B OEJIKOBOW MOJIEKYIIE.
CrpykTypa OenkoBoil moJekyibl. [lepBuunas  cTpykTypa OenkoB. Bropuunas cTpykTypa
OeNKoB CHHpail U XapakTepucTUkd. CBsA3b MEPBUYHON U BTOPUYHON CTPYKTYp OEIKOBOIt
MOJIEKYJbl (IOHATHE O CHHPAICOOPa3yIOUMX M  CIHpaIeHeOOpa3yloIuX COYETaHUSIX
AMHHOKHUCIIOTHBIX OCTaTkoB). TpeTuuHass cTpykrypa OenkoB. UYeTBepTUYHAs CTPYKTypa
6enkoB. JleHarypamus u penatypauus 6enkoB. [lonsTie o HaTuBHOM Oenke. Homenknarypa u
kiaccudukanus 6enkoB. OyHK1Ns OEIKOB B OpraHU3Me.

®epmenTrl. Karanutnueckast (pepmenTtaTuBHas) ¢GyHKius Oenka. buonmormueckuit
KaTajlu3 KaK KOOIEpaTHBHBIA IPOLECC, 3alpOrpaMMHUpPOBAHHBII BO BPEMEHHM M B
npoctpaHcTBe. Vcropusi OTKpeITUS M M3ydeHus ¢epmeHToB. CTpoeHue (HepMeHTOB.
@depMeHThI — MPOTEUHBI U pepMeHThI — poTenbl. CTpoeHHE KaTaJIUTUYECKOTro LEHTpa y TexX
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u y apyrux. CpoiictBa pepmentoB. Homenknarypa dhepmentoB. Knaccudukarus ¢hepMeHTOB,
ee NMPUHIMIIBI U COBpeMEHHOE cocTosiHue. KodepMmeHTh, BUTAMUHBL. U HEKOTOpBIE OPyrue
OMOaKTUBHbBIE COECIMHEHMS

Butamunel. Vctopus HMX OTKpBITUS, pOJIb BUTAMHUHOB B IIMTAHUU 4YEJIOBEKa H
JKUBOTHBIX. ABHUTaMHUHO3bl, THUIIOBUTAMHUHO3bl, TUIIEPBUTAMHUHO3bl. PO BUTaMHUHOB B
pacrenusx. CoOOTHOLIEHHE BHUTaMUHOB U KodepmeHToB. Kiaccudukanus BUTaMUHOB.
Homenknarypa BuramunoB. Butamupus. JKupopactBopumsle BUTaMUHBL. BoopacTtBopuMblie
BUTaMHHBI. [IoHATHE O JPyrux OMOAKTHBHBIX COCIMHEHMSX (AaHTUBUTAMHUHBI, aHTUOMOTHKH,
buTOHIM B, 1e()OTMAHTBI, POCTOBBIEC BEIIECTBA).

Paznen 2. Crarnyeckas 6moxumus |1:

HyxnenHoBbie KMCITIOTBI. XUMUYECKUN COCTAaB HYKJIEMHOBBIX KUCIIOT. XapaKTEPUCTUKA
IIyPUHOBBIX U MUPUMHUAMHOBBIX OCHOBAaHUH, BXOASIIUX B COCTaB HYKJIEMHOBBIX KUCIOT. J[Ba
TUTIA HYKJIEWHOB KHCIOT: ae3okcupuOonykienHoBblie (JJHK) m pubGonyknennosbie (PHK).
Paznuuusa mexny JJHK u PHK no cocraBy, MonekyssipHOH Macce, JOKalu3alui B KJIETKE U
byuknusam. JJHK. PubonykiennoBsie kucnotsl, ux knaccupukamus (T-PHK, p-PHK u PHK,
1-PHK, B-PHK). IlepBuunas crpykrypa 1-PHK. Btopuunas crpykrypa 1-PHK (Mozens
«KJIEBEPHBIA JIUCT»); (QYHKIMOHAIBFHOE 3HAYCHHE OTACIBHBIX YJacTKOB MoJekyisl T-PHK,
BBISIBIICHHOE METOJIOM «XUPYpPruu MoJekyin». TpernuHas crpykrypa T-PHK mno nanHbeM
PEHTIE€HOCTPYKTYPHOI'O aHanu3a Kpuctainumdeckux npenaparoB. P-PHK, ee conepxxanue u
JIOKaJIU3alHusl B KIETKE.

I'opmonsbl. Ompenenenue MOHATHS «TOPMOHBD». [IpuunHbl 0600c00IEHNST TOPMOHOB B
IpOLECCe HBOJIIONMM KUBOW MaTtepuu. HomeHnknarypa u kinaccudukanuss TOPMOHOB.
CreponnHble  TOPMOHBI:  CTpPOGHHME, CBOHCTBa ¥  (DYHKIMOHAIbHAs  AaKTHBHOCTH
KOPTUKOCTEPOHA, TECTOCTEPOHA, ICTpaguoia. MexaHu3M JEHCTBUS CTEPOHUIHBIX FOPMOHOB.
buocuHTe3 CTEpOUIHBIX TOPMOHOB U €ro peryisnus. Ponp nukinueckoii AM® B perynsauuun
OMCHHTE3a CTEpPOUAHBIX TOPMOHOB. llenTWHBIE TOPMOHBI: CTPyKTypa U  (QYHKIUS.
XapakTepucTUKa BaXXHEHIIMX M3 HUX (OKCUTAIMH, Ba30OIPECCUH, KIHOKArOH, WHCYJIUH).
MexaHu3M AeCTBHS NENTHIHBIX TOPMOHOB.

VYrneBonpl. O0mias xapakTepUCTHKA YIJIEBOJOB U ux kiaccudukamus. CTpoeHue u
CBOMCTBAa MOHOCAaxapHJ0B. XapaKTEPUCTHKA OTAEIBHBIX IPEICTaBUTENIEH MOHOCaXapHUIOB.
CrtpoeHue 1 CBOMCTBA OJIMIOcaxapuaoB. XapaKTEpUCTUKA AnucaxapuaoB. Poiab aucaxapuios B
KUBBIX opraHuzMax. llomucaxapuzabl pacTUTENBHOIO W JKUBOTHOTO IPOHUCXOKICHMS.
CtpoeHus U (QyHKIMM MMOJIMCAaXapuIoB. XapaKTEpPUCTUKA BaKHEHIIMX U3 IOJIMCAXapuJI0B
(uesmutrosio3a, Kpaxmali, TJIMKOTeH). JIokanu3amnus yriieBoJoB B KJIETKE M XX OMOJIOrMYecKoe
3HauEHUeE.

Jlummmapl. OOmiass xapakTepucTHka kiacca Junuael. Knaccupukanus JIUOUAOB:
OpPOCTbIE JUMHJBI — >KUPBI, BOCKM W CTEPUAbI; CIOXKHBIE JHUMNUAB — (GOochHOIUNUAbl U
riukonunuabl. CTpoeHue, cBOMCTBa M (GyHKUMU X)HUpoB. CTpoeHue, cCBOWCTBA U (DYHKIMHU
BockoB. CtpoeHue, cBoiicTBa U (¢yHKUIuM crepunoB. CTpoeHue, cBoWcTBa U (YHKIUHU
dbomponunuaoB. CtpoeHue, cBoiicTBa U QYHKIUU TNIMKOIUNKUIOB. JIoKamu3anusi JTUMHIOB B
KJIETKE ¥ UX OMOJIOrMYecKoe 3HaUeHHUE.

Paznen 3. Ilmnamuueckasi ouoxumus I:

OOue moHsTHA 00 OOMEHE BelecTB M dHepruu B opranuzme. OOMEH BelIECTB U
PHEPTUU — HEOThEMIIEMOE CBOMCTBO >KMBOro. OOMEH BeIIECTB, KaK 3aKOHOMEPHBIH,
CaMOCOBEPILAIOIIMNCSA MpOIECcC MPEeBpAIIEHUs] MaTepUH B JKUBBIX TesaX. AHAO0IM3M H
katabonu3M. MacmtaObl oOMeHa BemiecTB Ha 3emiie. buocdepa u ee reoxumuyeckas polib.
[TpomexyTounblii oOMeH BemiecTB. JHepreruka oOMeHa BemiecTB. I[loHsitue 00 ypoBHe
CBOOOJTHOW DJHEPTMU B OPraHWYECKOM COCIWHEHHWH W €ro W3MEHEHHH B TIpOIecce
npeoOpa3oBaHus BelecTB. Makposprudeckre COeJMHEHUS! 1 MaKpOIPTUUECKUE CBS3H.

OOMeH HYKJIEHMHOBBIX KHUCHOT. IlyTh pacmaia HYKJIEWHOBBIX KHCIOT J0 CBOOOJHBIX
HYyKJIIeoTH10B. Pochoauscrepassl U UX y4acTHE B JECTPYKIHUU HYKJIEHHOBBIX KUCIOT. OOMeH
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Hykieo3uagpocdaros. IlyTn ux OecTpykuMU. KOHEYHbIE MPOAYKTHI pacrajga MypUHOBBIX U
NUPUMHUIMHOBBIX OCHOBaHUK. OOpazoBanue mnupuMuanHOBoro nukina u3z NH3, CO2 u
acraparuHoBO# KHCIO0Thl B MpUCYTCTBU AT® mpu yd4acTHH COOTBETCTBYIOIIMX  (hepMEHTOB.
I'myramus, riauuuH, ¢opmuar, CO2 acnaparnHoBas KMCIOTa KaK MCXOJHbIE BELIECTBA JUIs
OMOCHHTE3a IYPUHOBBIX  HYKJIEOTHJOB. Perymsnuss COOTHOLIEHHS  HYKICO3HJ -
ne3okcunykineosuarpudocdaroB B kinerke. buocunres nukimueckor AM® uz AT npu
MOCPEACTBE ajeHmIaTukiIa3el. Mexanusm onocunTe3a JJHK. KommemeHnTapHbIii MexaHU3M
obecrieyeHns Crnenu(UIHOCTH BOCIPOM3BEAEHUS CTPYKTypbl npu Ouocunrteze JIHK.
buocunre3 PHK. Crpoenme, coiictBa u mexanusm aerictBusi PHK-nmommmepassl. OOmeH
6enkoB. OOMeH O€NKOB M HYKJIEMHOBBIX KHCJIOT KaK SpO KJIETOYHOIO MeTaboau3Ma.
3HayeHue OenkoBoro odmeHa. Ilytu pacnana 6enkoB. I'maponu3 OenkoB. XapakTepUCTHKA
(depMeHTOB, 00ecneOUYMBAIOIMX OCYILECTBIEHUE TIMIpOiH3a OEIKOB [0 NEeNTUAOB MU
aMHHOKHUCIOT. MeTabonu3m aMuHOKUCHOT. [IpeobpazoBaHnrne aMHHOKHCIIOT 10 aMHHOTPYIIIIE,
KapOOKCHJIPHOW  Tpymme ¢ paAuKaly; MEXaHM3MBl COOTBETCTBYIOIIUMX  PEaKIIHii;
XapakTepucTrka (pepMeHTOB B HUX ydacTByrOIMX. OOMEH aMHHOKHUCIOT KaK HCTOYHHMK
BO3HUKHOBEHUSI OMOJIOTMUECKU-AaKTUBHBIX COEAMHEHUH (OMOreHHBIX aMUHOB, KO(GEPMEHTOB,
POCTOBBIX BEIIECTB, BUTAMUHOB, TOPMOHOB M T.I.). KOHEYHbIE MPOJYKTHl pacraja
aMMHOKUCIOT. IlyTH cBsA3bIBaHMS amMMHaka B opraHuzMe. MarpuuHas Teopusi OMOCHHTE3a
OenkoB. OOmiass cxema MaTpUYHOTO OHMOCHHTE3a OENKOB (TIEPEHOC BEIIECTBA, SHEPTUU U
uH(popManun).

Paznen 4. Innamuueckasi omoxumusn Il:

O6men yrneBojoB. Ilytu pacnmaga nosucaxapusoB M osurocaxapuioB. DepmeHTHI
TUPOJIN3A MOJINCAXAPUAOB: (-, B-, Y-aMHJIa3bl, amui0-1,6-rnuko3uaasa,

nemwtonaza.  [nmko3uaassl. Pochoponu3 CIOKHBIX YIIeBOJ0B; (ocopuiazel, HX
CTpOGHHE M MeXaHu3M JeictBus. Ponp peakuum docopunmpoBaHus B aKTUBUPOBAHUU
MoHOcaxapuaoB. OOMeH ITF0K030-6-pocdara (TMXOTOMUICCKUI 1 alIOTOMUYCCKUIT MyTH,
UX COOTHOIIIEHUE B OPraHU3ME). OOMeH NMMPOBUHOTPaHON KUCIOTHI. ['uKonu3 u
[JIMKOTEHOIN3. XUMHU3M CIIUPTOBOr0 OpoxeHus. OKUCIUTENbHOE JeKapOOKCUIMPOBAHUE
NUPOBUHOTPAJHOM  KHUCIOTBI IPH IOCPEACTBE MYJBTUIH3MMHOIO KoMmIiuiekca. [lmki
TPUKapOOHOBBIX U AUKAPOOHOBBIX KHUCIOT.

buocunTe3 yrneBonoB. MexaHu3M NepBUYHOrO OMOCHMHTE3a YIJIEBOJOB B IpOLIECCE
dorocuHTe3a U XxUMocHuHTe3a. Ero sHeprernueckoe obecneuenue. porodochopunnponanue.
Ponp HukoTnHamunaaeHuHaunykieoruadocpara BocctaHoBieHHoro (HAZD+H). Ocobas
poib HykiIeosuaaudocdarcaxapoB B TNIHMKO3WITpaHC(epasHbIX peakuusx, obecreyeHue
cnenupuyeckoro O6MOCUHTE3a OJIUTO- U MOJIUCAXAPUIOB MPU UX MTOCPEICTBE.

O6men munuaoB. OOMeH xupoB. [Haponu3 XKUPoOB MpH Y4acTUW JMMa3bl U
anuacTtepasbl. oOMeH mmiepuna. Oomen areTwin-KoA. I'muokcuneBsiii nukin. MexaHu3M
OMOCHHTE3a BBICHIMX JKUPHBIX KUCIIOT; MaIOHWI- KOA Kak akuenTop aluibHBIX OCTAaTKOB.
®dochomunuael: CTpyKTypa Mojekysd, xapakrepuctuka BIKK, a30THCTBIX OcHOBaHUU H
MHOT'OAQTOMHBIX CIIMPTOB, BXOJAIUMX B HX coctaB. Docharuasl, ux Qusnueckue u
XUMHUYecKHe cBoicTBa. PacmpocTtpanenue ¢GocpoaunuaoB B NMpupoje, UX OHoIoruyeckas
ponb. Ilytu pacnmama ¢ocdatugoB B opranmzme. OOMeH XxoimmHa. MexaHuU3M OHMOCHMHTE3a
docharunos, posnb nuTUAMHANGDOCHOXOIMHA B 3TOM Ipoliecce. [ TUKOIUMUIBI, UX COCTaB U
cTtpoeHue. OyHKIMY INIMKOJUINAOB B TKaHAX U OpraHax.

buonornueckoe oxucinenue. OmnpeneneHue MOHATUA «OMOJIOTMYECKOE OKHCICHHE).
CoBpeMeHHbIE MPEJCTABICHUS O MEXaHM3Max OHOJOrMYecKoro OKucieHus. Jlpa Tuma
OKCHJIOPEIYKTa3 B KJIETKE: a) 00ECNEeYMBAIOIINX JETHAPUPOBAHUE CYOCTpAaTOB M Tepenavdy
aTOMOB BOJIOpOZa U AJIEKTPOHOB Ha KHCJIOPOJ M JIp. AKLENTOpbl; 0) KaTaIU3UPYIOIIHUX
peaKkIMM HEMOCPEIACTBEHHOIO BKIIOYECHUS B CyOcTpar KUCIOpoAa (OKCHUI€Ha3bl H
TUIPOKCHUIIA3hI).

MexaHu3M OKUCIUTENBHOTO (POCHOpPHINPOBAHHS HA 3TOM U Jp. ypoBHE. JIpixaTenbHas
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1nenb (epMEHTOB, OCYIIECTBISIONIUX COMPSDKEHHWE OKHUCIeHUs ¢ GdochopuipoBaHue.
['unoreza  compspkeHust  okucieHust ¢ ¢ochopunupoBanuem AJIdD:  xummyeckas,
KOH(papMallMoOHHas U XeMUuocoTHuecKas. JIokanu3anus OKUCIUTEIBHOTO (HochOopUInpoBaHus
B KJIETKE.

Pazobmenne okucnenus wu  pochopunupoBanus. CBOOOJHOE  OKHUCIIEHUE;
NEPEKIIIOUEHUE C OKHCIIEHHUS, COMNpsSHKEHHOro ¢ (ochopuinrpoBaHueM, Ha CBOOOJHOE
okucneHue. [InpokcucoMbl U UX (QyHKITHH.

Oueprerndeckuii 3¢(exT pacnana yrieBoJ0B, COMOCTABICHUE OPOXKEHUS, TTTUKOIN3a
U JIBIXaHUS 110 3TOMY IOKa3aTeno. DHepreTudeckuil 3Q(eKT OKUCICHUS TPUTIUIUPUAOB U
Jp. JIUITH]IOB.

Boanslit Munepanbhbiii 00MeH. ConepikaHue U pacipesiejieHle BOAbl B OpraHu3Me U B
kietke. CocrossHUEe BOJABI B TKaHsX. Perymsuus BogHOro oOMeHa. YdacTue MHUHEpPaIbHBIX

BEIIECTB B JOPMUPOBAHUU TPETUIHON M UETBEPTUYHOU CTPYKTYPHI OMOTIOIMMEPOB.
®depMeHThI-MeTauTonpoTenibl.  CTaHOBIIEHHE (DEPMEHTOB-MYJIBTUMEPOB B TMPUCYTCTBUU
nOHOB Mg2+, Mn2+, Zn2+, Ca2+. HonHbl MeTaUIOB U BO3HUKHOBEHUE (EepMEHT-

CyOCTpaHTHBIX KOMIUIEKCOB. MUHEpaIbHbIE COEAUHEHHS] U OOMEH HYKJICMHOBBIX KUCIOT. Posib
MHUHEpaJIbHBIX COeIMHEHUH B OOMEHE YIJIEBOJIOB U JIMIUIOB.

B3aumocBs3p oOMeHa O€JIKOB, HYKJIEMHOBBIX KUCIOT, YIJIEBOAOB U JUNUI0B. Obmue
MIOJIOKEHUSI O B3aMMOCBSA3M OOMEHa BeliecTB B opranusme. COOTHOUIEHMs] MEPBUYHOIO U
BTOPUYHOTO OHMOCHHTE3a y aBTOTPOGHBIX oOpraHu3moB. LleHTpambHas pomp  3-
dochornuuepruHOBON KUCIOTH. B3anMOCBS3b MpeBpalIeHNs Y TeTepOTPO(HBIX OpraHU3MOB.
B3anMocBs3p 00MeHa HYKJIEMHOBBIX KHUCIOT U OenkoB. B3anMocBs3b 0OMeHa HYKJIEHMHOBBIX
Kucinor u  yraeBojgoB.  CompspkeHHE — OKUCIIEHUS — YIJIeBOJOB M OMOCHHTE3a
HykieosuaTpugpocdaros. B3auMocBs3p 00MEHa HYKJIEHHOBBIX KHUCIOT U JIMIUAOB.
Comnpsoxennocts pocopunupoBanus AJD ¢ okucnennem BXKK. B3anmocsszp GenkoBoro u
yraeBoAHOTO oOMeHa. Poib MMpPOBUHOTPAagHOM KHUCIOTHI B OCYIIECTBIEHUU IEpExoja OT
YIJIEBOJIOB K OesikaM u oOpaTHO. B3anmocBsa3p 0OMeHa OeJIKOB 1 JUIMUI0B. JIunonpoTeniHbie
MeMOpaHbl U OnocuHTe3 OenKkoB. B3auMocBsa3p 0OMeHa YIriieBOIOB U JIMIUIOB; POJIb ALETHII-
KoA B 3TOM npouecce. OOMeH BeIIeCTB Kak eIMHOE LIeJI0e.

Perynsmus oOMeHbl BemiecTB U 3Hepruu. OOImIMe MOJNOKEHHUS] O B3aUMOCBSI3U OOMEHa
BellecTB B opraHusMe. I[IpuHOMNBI peryiasnuum OMOXMMHMUYECKHMX mporeccoB. Perymsanus
TPAHCKPUILIUU U TpaHCsuuu. Perymsius aktuBHOocTH (epMeHTOB. [IpuHuun oOpaTHO# CBS3H.
HeitpomeanaTtopsl. ['opMoHanibHas peryisiuus. beakoBbeie U CTEPOUIHBIE TOPMOHBI, MEXAHU3MBbI
neiictBus. Ponp nuxnnueckux HykieozuaMoHodocdaroB. Poib KoMmapTMeHTanu3aluu B

opraHu3alnuvunu OOMEHHEBIX IIpOLECCOB.

5.2. Copepxanue aucunminubi: Jeknuu (36 4.)
Pazpnen 1. Cratucruueckas omoxumus I (124.)

Tema 1. BBegenue B kypc Omoxumun (2 4.)

1. [TpenmMeT 1 MeTO/IbI OMOXHUMUHU.

2. 3HaueHHEe OMOXHUMHH JUISt pazButus ~ OWOJIOTHH,
MEJULIUHBI, CEJIbCKOTO X035HCTBa W TIPOMBIIIJIEHHOCTH.

3. Kpatkas uctopust Onoxumum.

Tema 2. XuMH4YeCKHUil COCTAB OPraHu3MoB (2 4.)

1 XHWMHUYECKUH COCTaB, CTPOEHHWE M CBOWCTBA OCHOBHBIX T'PYII OPraHMYECKUX

COCIMHEHUM, Yy4YaCTBYIOIIMX B  IIOCTPOEHUHM  KUBOW  MaTEpHH,
KU3HENIEITEIIbHOCTH U OOMEHE BEIIECTB OPTaHU3Ma.

B Mporeccax

2 dopmupoBaHrue OMOXUMHUYECKUX 3HAHUIN U TTOHITHIA
3 [TocTOSIHHO M MHOTIa BCTPEYAOIIUECS JIEMEHTHI.
4 [lonsaTHE O MaKpo-, MHUKPO- M YJIbTPAMHUKPOAJIEMEHTAX B COCTaBE KUBOU
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MaTepuH.

S} [TorpeGHOCTh OPraHMU3MOB B XMMUYECKHX 3JIEMEHTAaX.

6. XapaKkTepUCTUKAa OCHOBHBIX KJIACCOB XMMHYECKHMX COCOUHEHMM, BXOIALIMX B
COCTaB KMBOM MaTEPUH.

1. IIpoueHTHOE cCOnIEpKAaHUE HYKIECUHOBBIX KHCIOT, YIJIEBOJOB, JIUIIUJOB,
MHHCPAJIBHBIX BEICCTB U AP. COC,Z[I/IHGHI/Iﬁ B OpraHusme.

8 buoakTuBHbBIE COEIUHEHUS, UX MECTO U POJIb B KUBOW IIPUPOJIE.

9. BMOKOMIUIEKCHI M U3 3HAYEHUE B MIPOIIECCAX )KU3HEACITSIIBHOCTH.
Tema 3. AMMHOKHCJIOTHI (2 4.)

1. AMUHOKHCIIOTHBIN COCTaB OEJIKOB.

2. Knaccugukarus aMuHOKHCIIOT.

3. CtpoeHue u cBOICTBa aMUHOKHCIIOT.

4, Meronsl rTHaponm3a Oenmka 0 AMHHOKHCIOT (KHCIOTHBIM, IIEIOYHOMH,
(dhepMEeHTAaTUBHBIN).

5. KauecTBeHHOE W KOJMYECTBEHHOE OIPEICICHHEC AMHHOKHCIOT B
ruapoau3arax 6enkos. Tema 4. benku u pepmenTsI (2 4.)

1 Ponp 6enkoB B MOCTPOSHHM KMBOW MAaT€pUU U OCYIIECTBICHUU MPOIECCOB
YKU3HEACSITEIIBHOCTU. DJIEMEHTAPHBIN COCTaB OCIIKOB.

2 CrpykTypa OeJIKOBOM MOJIEKYJIBI.

3 Jlenatypanus u peHaryparus OenkoB. [TonsTre o HaTHBHOM Oesike. HomeHnknarypa u
KJaccupukanus OeiKoB.

4. ®yHkuus OEIKOB B OpraHu3Me (CTpyKTypHas, MEXaHO-XUMHUYECKasl, KaTATUTHYCCKAsL,
FOPMOHAJIbHAS, 3AIIUTHAs, PELENITOPHAs, PErYISTOPHAs, TPAHCIIOPTHASL, TOKCUYECKAs).

Tema 5. beaku u pepmeHTHI (2 4.)

SKaranutuueckas (dbepmenraruBHas) ¢pyHkius Oenka. Pons ¢pepmenToB B
npoIiecce JKU3HEACATEIbHOCTH.

6. HcTopust OTKpBITUS U U3yYeHHs (PEPMEHTOB.

1. Crpoenue hepMeHTOB.

8. Mexanusm nelicTBus (HepMEHTOB.

9 Howmenknarypa ¢pepmMeHTOB.

10. Knaccudukanus ¢pepMeHTOB, €€ NPUHIMUIBI 1 COBPEMEHHOE COCTOSIHUE.

1 Jlokanuzanust pepMeHTOB B KIIETKE.

Tema 6. KopepmMeHTBI, BATAMMHBI H HEKOTOPbIE pyrue OHOAKTHBHbIE COeIHHEHUSI
24.)

1. Buramunsl. UcTopust uX OTKpbITHA. POJh BUTAMIHOB B JKMBBIX OparaHu3Max.

2. Knaccudukanusa BuramuHoB. HomeHk1aTypa BUTaMUHOB.

3. KupopactBopumble BuTaMuHbl. Butamu A (petunon).

4. BopopacTBoprMbIe BUTAMUHBI.

5. [Tonstue o  gpyrux  OWOAKTUBHBIX  COCJUHEHUSAX  (AaHTHBUTAMUHBI,
AHTUOMOTHUKY, PUTOHLUABI, T€POTHAHTHI, POCTOBBIC BEILIECTBA).

6. KodepmeHThI (KOPH3UMBI) — OpraHndeckue GakTopbl HepMEHTOB.

7. Ponr moHOB MeTamIoB B 00pa3oBaHuU CBs3el kKohepMeHT-anopepMeHT.

8. XuMHUYEcKast PUPO/Ia U MEXaHNU3M JCHCTBUS HEKOTOPBIX KOPEPMEHTOB.

9. KodepMeHTbI — mepeHOCUnKH TPYI KaK CyOCTpAaThI.

Pazpnen 2. Crarucrnyeckas oumoxumus I (124.)
Tema 7. Hyk/jienHOBbIe KMCJIOTHI (2 4.)

1. Hcropust OTKPBITUS U N3YYEHUS HYKIEMHOBBIX KACIIOT.
2. XHUMHUYECKUH COCTAB HYKJIEMHOBBIX KHCIIOT.
3. XapakTepucTUKa IIyPUHOBBIX U NUPUMHUIMHOBBIX OCHOBaHUM, BXOIAILIMX B
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COCTaB HYKJICHHOBBIX KHCJIOT.

4, JIBa Tuma HYKJIEWHOB KHUCIOT: jAe3okcupuOonykienHoBble (AHK) w
pubonykiennosbie (PHK).

5. JHK:

6. PubonykiiennoBble kuCioThl, ux kinaccudukamus (T-PHK, p-PHK u PHK, s-PHK, B-

PHK).

Tema 8. 'opmoHnbI (2 4.)

1. CyTb MOHATUS «TOPMOHBI».

2. Homenknarypa u kinaccuduxaiysi TopMOHOB.

3. CrepounHbie TOPMOHBI.

4. IlenTrHBIE TOPMOHBL.

Tema 9. YriueBoasl (2 4.)

1. OO61mas xapakTepuCTHKA YTJIEBOJIOB U X KJIACCU(pUKALIKA.

2. CtpoeHue u CBOMCTBa MOHOCAXapHUIOB.

3. CtpoeHue u CBOMCTBA OJIMTOCAXAPUIOB.

Tema 10. YriaeBoasl (2 4.)

4. XapakTepucTrUKa IUCaxapuioB.

5. [Tonucaxapuabl paCTUTENBHOTO U )KUBOTHOTO MTPOUCXOKACHHUS.

6. CtpoeHus u GyHKIIUU MOTHCAXAPUIOB.

7. Jlokanm3anust yrieBoI0B B KJICTKE M HXX OMOJIOTHIECKOE 3HAUCHHE.

Tema 11. JIunuas (2 4.)

1. OO01mas xapakTepuCTHKa Kilacca JIUIHIBI.

2. Knaccudukanus JMMUAO0B: TPOCTBIC JUMUIABI — KHPBI, BOCKH U CTEPHUIBL;

CJIOKHBIC JIMITUbI — (1)0C(1)0JII/IHI/I[[BI U I''IMKOJIUIIUABI.

3.

CtpoeHue, cBoiicTBa U GYHKIIHH KUPOB.

4. Ctpoenue, CBOMCTBA U (hYHKIIUU BOCKOB.

Tema 12. JIunuas! (2 4.)

4.
S.
6.
7.

Crpoenue, cBOWCTBa U (DYHKIIUU CTEPUJIOB.

Crpoenue, cBoiicTBa U GyHKIHU (OCHOTUITHIOB.

Crpoenwe, CBOWCTBA U ()YHKIIUHU TITMKOJIHITHAIOB.

Jlokanu3anus JUIMUI0B B KIETKE U UX OMOJIOTHYECKOE 3HAUCHHE.

Pazpnen 3. Ilnnamuyeckas omoxumus I (6 4.)
Tema 13. Ilonsitue 00 001meM 0OMeHe BeliecTB M IHepruu (2 4.)

o akrwdpE

OOMeH BelIecTB U YHEPTUH — HEOTHEMIIEMOE CBOMCTBO JKHUBOTO.
AHa00M3M 1 KaTaOoJIHu3M.

Macmrabsl 0OMeHa BeliecTB Ha 3eMIie.

[IpoMexyTouHbII 0OOMEH BEIECTB.

DHepreTuka 0OMeHa BEIIEeCTB.

Maxkpoapruyeckue CoeIMHeHNUsI U Makpodprudeckue cBsa3u. Ocobas posib aTOMOB

PU SsB 06p8.30BaHI/II/I MaKpOIPTrU4ECKUX CBSI3EH.

7.
8.

Pone AT® B sHepreTuyeckoM oOMeHe
[IpyHUOMNIManbEHOE OTIWYME DSHEPreTUKM XWMHYECKMX pPEakIWid B JKHBOU

MIPUPOJIE OT TAKOBOW B HEKUBOM.

9.

10.

Tpanchopmariny B )KUBBIX 00bEKTaX.
OOmie TPUHIMIBI  OPTaHWU3allMM  CTPYKTYpP, OTBETCTBEHHBIX 32

TpaHc(hOpMaIIHIO YHEPTUH.

Tema 14. O0OMeH HYKJIEMHOBBIX KHCJIOT (2 4.)

1.

HyTB pacnaaa HyYKJICUMHOBBIX KHUCJIOT 10 CBO6OJIHI)IX HYKJICOTHUIOB.
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2. [Ipumenenue Hykieas B meaunuae. OoMeH Hykieo3undocdaros.

3. [Iytu wX JAeCTpYKIMH. KOHEUHBIE TPOAYKTHI pacraga IypUHOBBIX H
MTAPUMHUTUTHOBBIX OCHOBaHUH.

4, OobpazoBanne mupumuanHOBoro mukina w3 NH3, CO2 wu acmaparmHOBOI
KHUCJIOTHI B MPpUCYTCTBUU AT® mpu y4aCTHUU COOTBETCTBYIOIIMX (DEPMEHTOB.

5. Perynsmust COOTHOIICHHS HYKJICO3H/T - I€30KCHHYKICO3UATPUPOC(ATOB B KIIETKE.

6. buocunres nuknndeckoi AM® uz AT® npu nocpencTe aieHUIaTIUKIa3bl.

1. Mexanusm ouocunresa JJHK.

8. Ponms JIHK-3arpaBku, AHK-matpunsi, ¢pepmentoB (AHK-momumepassr, JTHK-
nurasbl) 1 0eIKOBbIX (pakTopoB, obecneunBaronmx onocuntes JJHK.

9. I'ennas nnxenepus. perynsanus ouocunresa JJHK B kietke.

10. Poxs JIHK B mepenave HacineaCcTBEHHON HHGOPMAIIIH.

11. Buocunres PHK. Jlokanu3anusa ouocuaresa PHK B kieTke.

12. Crpoenue, cBoiicTBa U MmexanusM aeiicteust PHK-nonumepassi.

Tema 15. O0men 0ekoB (2 4.)

1 OOMeH 0enKOB M HYKJIEMHOBBIX KHUCJIOT KakK SApO KJIETOYHOTO MeTaboau3Ma.
3HavyeHne 0eIKOBOro OOMEHa.

2 Ilytu pacnana 6enkoB. I'naponaus OeiaKos.

3 MeTabon13mM aMMHOKHCITIOT.

4. OOMeH aMUHOKHCIIOT KaK UCTOYHUK BOSHUKHOBEHMSI OMOJIOTMYECKU-aKTUBHBIX
COEJMHEHUI KOHEYHbIe IPOAYKTHI paciaia aMUHOKHUCIIOT.

S [TyTu cBs3pIBaHUS aMMHUAKa B OpraHU3Me.

6. MexaHu3m OMOCHHTE3a MOYEBUHBI (OPHUTUHOBBIN LIUKII).

7. Ilytu HOBOOOpa3oBaHUS AMUHOKUCIOT B IPHUPOJE M HUX COOTHOLICHHE Y
Pas3JINYHBIX KJIACCOB OPraHU3MOB.

8. 3aMeHHMbIe, I0JIy3aMEHUMbIE U He3aMEHUMbIE aMUHOKHUCIIOTHI.

) MaTpuyHbli 1 HEMaTPUYHBINA MEXaHU3MbI OMOCUHTE3a OEJIKOB.

Paznen 4. Ilmnamuueckasi ouoxumus II (6 u.)
Tema 16. O0MeH yriieBoaoB (2 4.)

1. OO6meHn yrneBojioB. ITyTu pacnana monucaxapuioB U OJUT0CaxapuaoB.

2. @epMeHTBl THIpONM3a TNOJMCAXapuaoB: o-, (-, Y- amwuiasbl, amuio-1,6-
TTIMKO3K/a3a, IeJUTI0asa.

3. ®docdoponu3 clIoKHBIX yriaeBofoB. Posb peakiun ¢ochopuaupoBanus B
AKTUBUPOBAHUU MOHOCAaXapH/I0B.

4. OOMeH rmok030-6-¢pocdara (AMXOTOMUUYECKHH M aOTOMMYECKHH MyTH, UX
COOTHOIIIEHUE B OPTraHU3ME).

S. OOMeH MMPOBUHOTPATHON KUCIIOTHI.

6. buocunTe3 yrimeBomoB. MexaHW3M IEPBHYHOTO OHMOCHHTE3a YIIIEBOJIOB B

nporecce POTOCHHTE3a U XUMOCHUHTE3A.
Tema 17. O0men JaunuaoB (2 4.)
1. OOMeH KUpoB.
2. MexaHU3MBI — OKHCIICHUE BBICIIMX KHPHBIX KHCIIOT, UX JIOKAJIM3AIHS B KIIETKE
¥ COOTHOIICHHE B )XHBOTHOM M PACTHUTEILHOM IIAPCTBE.
Oo0meH anetmin-KoA.
I'muoxcuiIeBeIN IUKII.
Mexanu3m OMOCHHTE3a BBICIINX KHUPHBIX KUCIIOT.

o akrw

Jloxamuzanus OnocunTeza BXXK B kierke.

7. Mexanu3m  OWMOCHHTE3a  TPUTIUIEPUAOB, pOJIb  aneTunTpancdepas
(MOHO- W AUTIMIIEPUATPAHCAIIIIIA3) B 9TOM IIpoliecce.

8. [Tyt pacriana ¢hocharuioB B opraHu3Me.
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9. Mexanusm OuocunTe3a (ocharumos, poas UTUAUHANGOCHOXOIHMHA B ITOM

mporecce.

10.  I'muxonumuAbl, UX COCTaB U CTpoeHue. DYHKIWU TIUKOJIHUIUIOB B TKAHIX M
oprasax.

Tema 18. buosornueckoe okucijieHue (2 4.)

1. CoBpeMeHHbIE MPECTABICHUS O MEXaHU3MaX OMOJIOTHYECKOTO OKUCIICHUS.

2. Tunsl OKCUAOPEYKTa3 B KIIETKE.

3. XapakTepuCcTUKa  BaXHEWIIMX  OKcuaopenaykras 1 tuma.  AHcaMOmu
OKCHUJOPEIYKTa3.

4. XapakTepucTUKa OKCUT€HA3 U THAPOKCHUIIA3.

5. Cornpspkenne 6uookucienus ¢ pochopunrpoBaHuem.

6. Pazobmenne okucnenus U GochopruInpoBaHHUsL.

7. Ouepreruyecknii 3QQEeKT pacmaga yrieBoAOB, COINOCTaBICHHE OpOXKeHUs,
[JIMKOJIN3A U JIBIXaHUS TI0 ATOMY TIOKa3aTelo.

8. DOHeprerudeckuil 3 PeKT OKUCIECHUS TPUTIIUIUPUIOB U JIP. JTUITH]IOB.

5.3.  Copepxanue nucuniinubi: Jlaboparopusbie (84 4.)

Paznen 1. Cratucruueckas oumoxumus I (24 4.)
Tema 1. XuMHUYECKHI1 cOCTAB KUBBIX cHCTeM (2 4.)
Bomnpocs! 1uist 00cyKaeHus:

1. DNIeMEHTHBIN COCTaB OPTaHU3MOB.

2. Ctpykrypa, cBOiiCcTBa U OMoJIOorHYecKre PYHKIIUU BOIBI.

3. Heoprannueckue MOHBI, X CBOMCTBA U OHOJIOrHYecKue (PyHKIUH.

4. XapakTepUCTUKAa OCHOBHBIX KJIACCOB XMMHUYECKHX COCIUHEHUH, BXOIAIIMX B

COCTaB KUBOU MaTepHH.
Tema 2. besikoBble aMUHOKHCJIOTHI (2 4.)

BOHpOCLI HJIA O6CY)KI[CHI/IHZ

1 AMUHOKHMCIOTBI KakK Kiacc OpTraHUYCCKUX COCIUHEHMH. KJIaCCI/ICI)I/IKaL[I/II/I
MMPOTCUHOTICHHBIX aMHUHOKHUCIIOT.

2. HOHy‘ICHI/IC 0-aMHHOKHCJIOT.

3. dusnueckue CBONCTBA 0-aMUHOKHUCIOT. ONTHYECKUE CBOMCTBA 0.-aMUHOKHCIIOT.

4, XUMUYECKHE IMpEeBpaIlICHUA 0.-aMUHOKHUCIIOT.

Tema 3. CBoiicTBa aMHHOKHCJIOT (2 4.)

Bremonnenne  maGopatopHeix — pabor:  «Pa3nmeneHue  aMHHOKHCIOT — METOAOM
xpomaTorpadun Ha Oymare» u «OU3NKO-XHMHUECKHAE CBOMCTBA aMUHOKHCIIOT.

[Tnan nabopaTopHO-TPAKTHUUECKOTO 3aHATHUS

1. [TpoBoasT pazneneHne aMMHOKHUCIOT METOJIOM XpomaTorpaduu Ha Oymare

2. Omnpenensitor Rf — kosddunment pacnpenenenus Uil «CBUAETENEH» U CMECH
AMHHOKHCIIOT.

3. AM}OTEpHOCTH PaCTBOPOB aMUHOKHCIIOT.

4. HccnenoBanue pH BoAHBIX paCTBOPOB aMUHOKHCIIOT.

5. Peakuust aMUHOKHCIOT C HUHTUAPHUHOM.

6. OO0pa3oBaHue XeIaTOB aMUHOKHUCIIOT.

7. Odopmrnenue oTdera o padore.

Tema 4. CBoiicTBa aMUHOKHUCJIOT (2 4.)

KoHTposbHBIE BOITPOCHL:

1. Hanummure ¢opmynsl BaiuHa, acmapariHOBOM KHUCIOTHI, TPEOHHUHA, METHOHUHA,
(I)eHI/IJlaHaHI/IHa, TUCTHIMHA U Tpurntodana, JIeHuHa.
2. JlaiiTe XxapakTepUCTUKY METOJI0B BbIJIEICHUS (PpaKIIHii CBOOOIHBIX
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AMHUHOKHCIIOT U3 OMOJIOTNYecKOro MaTepuana.
3. Oxapakrepu3yiTe XxpomaTtorpapuueckuit METOJ pazneneHus
AMHHOKHUCIIOTHBIX cMecei. [lepeuncnute BUabI XpoMaTorpapuu

4. JlaiiTe XxapaKTepuCTUKY KOJIOHOYHOMY METOY XpomaTorpaduueckoro aHaiuza. B
YeM CYIIHOCTh MeTofa XxpoMaTorpaduu Ha Oymare?

o. B yem cymiHocTh MeToa nekTpodapesa?

6. Kakue oprannyeckue coeAuHEHHs] Ha3blBalOT aMuHOKuciotamu? Kakue
XUMHUYECKHE CBOMCTBA XapaKTEPHBI JIJIs1 aMUHOKHUCIIOT?

1. Ha npumepe n3oneinmHa nmokaxxute aMpoTepHOCTb AaMUHOKHUCIIOT.

8. Kak Ha3pIBaeTcst OMIIONAPHOE COCTOSHUE AMUHOKHCIIOTHI B BOAHBIX pacTBopax?

3anumute GOopMyIIbl MOHHBIX OPraHUYECKUX YacTHUIl, TPEe0oOIadatoIUX B CIEAYIOIUX BOJHBIX
pacTBopax Ui BaJuHa, METUOHHMHA, CEpuHA, TpunTo(aHa: a) B HEUTpaJIbHOM pacTBope; 0) B
KHCJIOM PacTBOPE; B) B LIIEJIOYHOM PacTBOPE.

9. JlaiiTe onpenenenyre n303JIeKTPUIECKON TOYKH aMUHOKHUCIIOTHI.

10.  Hcxons u3 ux CTPYKTYpHBIX (popmyn, mpennonoxure pH BOIHBIX pacTBOpOB
CJICAYIOIIMX AMUHOKUCIIOT: @) JIEULIMH, 0) IITyTaMUHOBAsi KUCIIOTA, T') apTUHMH.

11.  OxapakrepusyiTe (u3MUecKue CBOWCTBA (-aMUHOKHCIIOT, OOYCJIOBJIEHHBIE UX
COJIe00pa3HBIM XapPaKTEPOM.

12. Hanumwure XuMHYeCKHME pEaKIMH B3aWUMOACHCTBHS TpuNTOodaHa, IU3UHA,

TPEOHHHA C a) HUHTUAPUHOM; 0) a30THUCTON KHCIIOTOH; B) PaCTBOPOM CEPHOKHCIIONH MEIH B
HPUCYTCTBUH €IKOTO HATpa.
Tema 5. beaku (2 4.)

Bonpocsr 11t 06cyxienus:

1. O6muiee nousaTHe 0 6enkax. DIEMEHTHBIN cocTaB OenKkoB. buosnoruueckas posib.
2. MeTo bl BbIICTICHHUS U OYHCTKHA OCIIKOB.

3. MornekyssipHas Macca, METO/IbI €€ onpeieneHuss 1 POpMbI OEITKOBOM MOJIEKYIIBI.
4 CtpoeHnue u cBoiicTBa nenTUAHOM cBsi3u. CriocoObl ee 00pa3zoBaHUs.

Tema 6. beaku (2 4.)

Bonpocs! 1u1st 06cyxieHus:

S. CrpoeHue 6enKoB.

5.1.  IlepBuuHas cTpykTypa Oeika U METOJIbl €€ U3yUEHHUS.

5.2.  Bropw4Has u HaJBTOPUYHAS CTPYKTypa Oerka.

5.3. Tpermunas crpykTypa Oenka. Tumbl cBA3el, MOAJNEPKUBAIOIINE TPETUUHYIO
CTPYKTYpY.

5.4. YerBepTuuHas CTpyKTypa Oeika.

6. dusnueckue, XUMUYECKIE U OMOJIOTHYECKHE CBOMCTBA OCIKOB.

7. Howmenknarypa u kiaccuduxanus 6eIKoB.

8. Oynkiun 6enkxoB. Kiaccudukanus 0el1KkoB B COOTBETCTBUH C BBIITOJIHAEMONH UMHU
byHKIHEH.

Tema 7. CBoiicTBa 0eJIKOB (2 4.)

Bommonnenue nabopaTtopHbiX pabotT: «DPU3MKO-XMMHUYECKHE CBOICTBa O€NKOB» U
«lIBeTHBIE peakIuy Ha OETIKU.
[1nan nabopaTopHO-TIPaKTUUECKOTO 3aHATHUS
Ocaxnenue Gernka.
Jlnanu3 Oenka.
buyperoBas peakius.
Hunrnapunosas peakuusi.
KcanronporenHoBas peakuusi.
Peaknusa Munona.
Peakuust Ha cepoconepskaniye aMuHOKUCIOTHI (peakius Doss).

NogakowdPRE
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8. Peaxiusa ApgamkeBruya.
9. Odopmnenne oTyeTa mo padore.

Tema 8. CBoiicTBa 0eJikoB (2 4.)
KoHTposbHBIE BOIIPOCHL:

1. Jaiite ompeneneHre OeTKaM Kak XUMHUYECKUM coenuHeHusM. OxapakTepu3yiTe
UX XUMHUYECKH cocTaB, (popmy MoJekyl. B kakux mpenenax BapbUPyeT MOJICKYJISIPHBIN BecC
Oenka.

2. Jlaiite  ompeneneHue TOHATUNA: TMEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpa Oernka.

3. KakoBo ctpoeHme cedagekca W B UYEM MEXaHHM3M €ro JICWCTBHUS Kak
MOJIEKYJISIPHOTO CUTa?

4. Oxapakrepu3yidTe  MeToJ  (paKUMOHUPOBAHUS  OEJIKOB  IOCPEICTBOM
KOJIOHOYHOH Xxpomarorpadun?

o. Ot kakux (GaKkTOPOB 3aBUCHUT pa3JielICHHE OCIIKOB B Ipoliecce dIeKTpodape3a?

6. Onumure QU3NKO-XMMUYECKHE CBOMCTBAa OENKOB. UeM OTIMYAETCs IMPOLECC

ocaxeHus 0esnkoB oT jaeHaTypauuu? Kakue ¢akropsl BbI3bIBalOT AeHaTypanuto Oenka? Kak
MIPOBEPUTH OOPATUMOCTh OCAKACHUSI OEITKOB?

7. Oxapakrepu3yiiTe HeMTpalbHbIe, KUCIbIe 1 OCHOBHbIE Oenku. Kakue rpynmsl B
CTpYKType Oelka OmpeleNsitoT ero pacTBOpuMocTh B Bone? Kakue (axkTopsl yaep uBaroT
0€JIOK B paCTBOPEHHOM COCTOSIHUM?

8. Ot dero 3aBucHT 3apsn OenKOBOWM MoJIeKydasl B pactBope? Kakum obpazom
3apsii OENKOBOM MOJIEKYJbl B pacTBOpe 3aBUCUT OT mokazatens pH cpensi? Uto Takoe
u303JIeKTpuUeckas Touka Oenka? Kak yBenMUWTh WM YMEHBIIUTH TMOJOKHUTEIBHBIA 3apsij
MoJekynbl 6enka? Kak yBeIMunuTh WM YMEHBIIUTH OTPUIATEIbHBINA 3apsi MOJIEKYJIbI Oenka?

9. Kak nonusutps pactBopuMocTh Oenka’?
10.  Kakum criocoOOM MOKHO OYHCTHTH OCIIOK OT MIPUMECEH COTH?
11. Hamnmmwurte ypaBHEHHUs peakiuii, MPOTEKAIIUX NpPU TPOBEICHHH Ha OCIIOK

BETHHIX peakiuii mo Cakaryun u Musona. B kauecTBe mapTHepa B peaklMsIX HUCIOIb3YHTE
dbparMeHTBhl TOJUIENTHIHON IIEMH, COJEP)KAIMe COOTBETCTBYIOIIME aMHHOKHCIOTHBIE
paluKanbl.

12. Kakue mnBeTHble peakiuu Ha OENKH SBISIOTCS YHUBepcaibHbIMU? Hamummre
COOTBETCTBYIOIIME YpaBHEHHs peakiuil. Yem 0OBsCHSETCS HajlMuhe OKPacKH Yy KOHEUHBIX
MPOJIYKTOB PEAKIINH?

Tema 9. Buramunbl. @epmeHTsI (2 4.)

Bomnpocs! u1st 00cyxaeHus:

1. O6miee nmouaTue o BuTaMuHax. Knaccudukanus BUTAMHHOB.

2. Kodepments! (ko3H3UMBI) — oprannueckue GpakTopsl pepMeHTOB. XUMHUECKas
npuposa M MexaHusM jedctBus HekoTopbix KodepmentoB (HAJ, DAJl, KoA, ATO,
npunokcanbpocdar). Buramunsl, BXOAsIIKE B COCTaB BaXXHEUIINX KOPEPMEHTOB.

3. Ob6mee noustue o pepmentax. OCOOEHHOCTH CTPOEHUS M CBOMCTB (pepMEHTOB
KaK OMOKaTalIn3aTopoB.

4. CrtpoeHune IpoCThIX U CIOKHBIX (PEPMEHTOB.

5. Mexanu3m  geiictBust  (epMEHTOB  (ONUIIMTE Ha HOpUMepe  JeHCTBHS
Al TUIXOJIMHACTEPA3HI).

6. Kunetnka epMeHTaTUBHBIX peakLUi.

7. XuMuyeckasi Ipupojia U CBOMCTBA PepMEHTOB.

Tema 10. Buramunbl. @epMeHTsI (2 4.)

Bomnpocs! u1st o6cyxaeHus:
8. Homenxknarypa ¢hepmMeHTOB.
9. Knaccudukanus ¢pepmentos. [IpuBeaure npuMepsl GepMEHTaTUBHBIX PeaKLUit
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JUTSI XapaKTePUCTUKH KIJIACCOB M TTOJKIACCOB (PepMEHTOB:
9.1.  Oxcupenykras.
9.2.  Tpaucdepas.
9.3. Tumapomnas.

94. Jluas.

9.5. Hzomepas.

9.6. Jluras.

10.  Jlokanmuzauusi epMEHTOB B KJIETKE.

11.  IIpakTuyeckue acreKThl HCHONb30BaHMSA (EPMEHTOB B IPOMBIIUICHHOCTH U
MEeUIIIHE.

Tema 11. KauecTBeHHbIE peaKIMi HA BATAMUHBI (2 4.)

Breimmonnenue nabopatopHoil paboThl: «KauecTBEHHBICE pPEAKIMU Ha BUTAMHUHBD).
KauecTBeHHBIE peaKIIUH.

[Lnan 3abHsTHA:

1. Peakuust ¢ 3aKMCHBIM CEPHOKUCIIBIM HKETIE30M.

2. Peakuust ¢ cepHoit kucnoroii (peakuus Ipymmonna).

3. Peakuust ¢ aHuIMHOM.

4, Bpomxnopodopmuas npobda.

5. Peakuust ¢ KOHIEHTPUPOBAHHOM a30THOM KUCIOTOM.

6. Peakuust co 1mea04yHbIM PaCTBOPOM IIUCTEHHA.

7. Oxkucnenue ButamrHa B1 B Toxpom.

8. OKHCIIUTENTbHO-BOCCTAaHOBUTENIbHBIC ITPEBpaIicHus BuTaMuaa B2 (pubodaaBun).

9. B3aumopeiictBue Buramuna C ¢ KpacHOM KPOBSHOM COJIBIO.

10. Odopmienue oTuera.

KoHTpobHbIe BOIPOCHI:

1. Jlaiite  ompeneneHuss MOHATUNA:  BUTAMHMHBI, aBUTAMHHO3, THUIO- U
TUTICPBUTAMUHO3.

2. Onpenenure, K KaKOMY KJIaCCy OPTaHUYECKUX COCTMHEHUN OTHOCSATCS BUTAMUHBI

D, B2, CuA.

3. Hamummure cTpykTypHBIE (HOPMYJIBI OKHCICHHOW W BOCCTAHOBIIGHHOW (hopm
ButamuHa C.

4. Hanummre cTpykTypHBIE (OpMYNBI OKHCICHHOW W BOCCTAHOBIIEHHOW (hopm
BuTamuHa B2.

S, Kaxosa ponp ButamuHos B1 u B2 B oOmeHe BeriecTs.

6. Hanummre ypaBHeHUs peakiuii Mexay:

1) MMAPHUIOKCATIEM U THIPOKCHIIAMHUHOM;

2) nupugokcaiteM u GpochopHOi KUCIOTOM.

7. Hanummre ctpyktypHbie hopMyIbl KOGEPMEHTOB, B COCTaB KOTOPBIX BXOISAT

BuTamMuHbel PP, B2.
Tema 12. CoiicTBa ¢pepmMeHTOB (2 4.)

Brimonnenune nabopatopHoit paboThl: «CBOWMCTBAa aMuiasbl CIIOHBD». KOHTPOJBHBIN
aHAJIN3 CMECH KaTHOHOB.
IInan 3ausTHA:

1. BrustHue akTHBaTOpOB M MHTHOMTOPOB HAa aKTHBHOCTH aMIJIAa3bl CITFOHEI.

2. Brnusinue temnepaTypbl HA aKTUBHOCTh aMHJIa3bl CIIFOHBI.

3. CrnennpuyHOCTh NEWCTBUS aMUIa3bl.

4. Odopmrenue otyera.

KoHTposibHBIE BOITPOCHI:

2. [Tepeuncnure kimaccol HEpPMEHTOB.

3. HazoBute wuweptel cxoiacTBa © pa3iauduss (PEPMEHTOB W HEOPTAaHHMYECKHUX
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KaTaau3aTopoB?

4. B uem 3aximoyaroTcs OCOOEGHHOCTH CTPOCHHSI U CBOHCTB (DEPMEHTOB Kak
Onoxaranu3aTopon?

5. YeM OTIMYAIOTCS POCTHIE U CIIOKHBIE )EPMEHTHI?

6. Oxapakrepu3yiTe QyHKIIMOHAIbHBIE IEHTPBI B MOJIEKYJIE ()epMEHTA.

1. Onummre MEXaHU3M JISHCTBUSL PEPMEHTOB Ha MpUMEpe aMHUHOTpaHCcdepas.

8. [IpencraBpTe B BHIE CXEMBI MPOIECC IMEpeladd BOAOpOJa OT cyOcTpara K
KHCIJIOPOY Ha MPUMEPE OKUCIECHHS (HIIaBOTIPOTEUAOM SHTAPHOM KUCIOTHI 10 pyMapOBO.

9. Hanummre cTpykTypHBIE (OPMYNIBI OKHCIEHHOW M BOCCTAaHOBJICHHOW (hopm
HAI® u ©A/L.

10.  Kak BamsAIOT Ha aKTUBHOCTH (DEPMEHTOB TeMIlepaTypa u nokaszarens pH cpeapi?

Paznen 2. Cratucruueckas ouoxumus 11 (24 4.)
Tema 13. HykienHOBbI€ KHCJIOTHI (2 4.)

Bomnpocs! 1u1st 00cyxaeHus:

1. OO11ee MOHATHE «HYKJICHMHOBBIE KHCIOThD». buojornueckass posb HYKIEHHOBBIX
KHCJIOT.

2. XHMMHYECKUH COCTAB HYKJIIECMHOBBIX KUCJIOT.

2.1.  TlupuMuIUHOBBIE OCHOBAHHMS.

2.2.  IlypuHOBBIE OCHOBaHHS.

2.3.  YTueBoJbl B COCTaBE HYKJIEHHOBBIX KUCIIOT.

3. MonekynsapHas macca, coaepxanue u Jjokanuzauus B kinetke JJHK u PHK.

4. CTtpoeHue CTPYKTYPHBIX 3JIEMEHTOB HYKJIEMHOBBIX KUCIIOT.

4.1. Hyxneo3unusl.

4.2. HyxneoTums.

Tema 14. Hyk1enHOBbIE KHCJIOTHI (2 4.)

Bomnpocs! 1uist 00cyKaeHus:
S. Hyxneoruansiii cocraB JIHK n PHK. IIpasuna Yapragda.
6. IlepBuunas ctpykrypa JJIHK u PHK.

1. Bropuunas crpykrypa JHK wu PHK. IIpuHnun KoOMILUIEMEHTapHOCTH,
peanu3yomunics MEeKy apaMy IIyPUHOBBIX U TUPUMUIUHOBBIX OCHOBaHUM.
8. Onummre ocobeHnoct crpoenus T-PHK.

9. Tpernunas crpykrypa JIHK u PHK.

10.  Bwgsr JIHK u PHK. Onumute ctpykTypy p-PHK.
11. Caorictpa JIHK.

12.  Bupycusle u ¢arossie PHK.

Tema 15. CBoiicTBa HyKJIEMHOBBIX KUCJIOT (2 4.)

Brimnonnenue nabopatopHoil pabotel: «McciaenoBaHue HYKJIEONPOTEHIOB MEKAPCKUX
npoxoken» [lnan 3ansaTus:

KucnoTHseIi ruapoan3 HyKJIKEOPOTEUIOB.
buypetoBas npo0a Ha MOTUIENITHIBIL.
CepebpsiHast mpoba Ha TypUHOBBIE OCHOBAHUSI.
MonubaenoBas npoba Ha pocHOopHYIO KUCIIOTY.
Peakuust Monuina Ha IEHTO3HYIO TPYNIIUPOBKY.
. Odopmrenue otyera.

KoHTpobHBIE BOIPOCHI:

1. OxapakTepu3yiTe HyKJICUHOBBIE KUCIOTHI U UX (DYHKLIUU B OpraHU3Me.

2. Onumure o0s3arenbHble a30TUCThIE (MYPUHOBBIE W MHUPUMHUIHMHOBHIC)
ocHoBanuss B cocraBe JIHK u PHK, ux cmnocoGHOCTh K KETO-€HOJIbHOW TayTOMEpPUU H
00pa30BaHUIO BOJOPOIHBIX CBSI3EH.

3. Uro Takoe HyKJI€03U Il U HYKJIEOTH IbI?

SourwWNE

[Toarorosneno B cucreme 1C:Yuusepcurer (000017534)

15



Hanummure hopmyny nunykiaeotuaa

a) nA-al’;

0)I-Y;

B) nA-nll.

[Tokaxwure:

1) 3'-pochoadupHyro CBA3b.

2) 5'-pochoadupHyro CB3b.

3) 3'-KOHell.

4) 5'-KkoHelI.

5) N - IIIMKO3UHYIO CBSI3b B OJJHOM U3 MOHOMEPOB.

4, Han pparment oxHol u3 neneit mosekynsl JJHK:

-pA-nl-nl-nT-pll-nl"-al-nl-nT-

a) 3anuIlnTe, KaKyld HYKJICOTHAHYI MOCIEAOBATEIbHOCTh HMEET
Bropas 1ens JIHK; 0) ykaxkute 3'- 1 5'-KOHIIBL.

5. Kak cBszanbl Mexay coOoi OeslKM M HYKJIEHMHOBBIE KHUCIOTHI B COCTaBe
HyKJeonpoTen10B? KakoBa posib 6IKOB B THX KOMILIEKCAX?

6. N3noxure CymHOCTh (DEHOIBHOI'0 METO/1a BbIICIICHHUS HYKJIEHHOBBIX KUCIIOT.

7. VYkaxure, B Kakux yciaoBusax npousBomurcs rupponans JHK mia momnoro ee
paznoxenus?

8. Hanummre kadyecTBEHHbIC YpaBHEHMsI PEAKUMHA AJs

OTIpe/IeNIeHHUs COCTaBa: a) MOHOHYKJICOTH/IA;
0) HyKJIe03Ua.
Tema 16. I'opmonsI (2 4.)

Bomnpocs! 1ist 00cyxaeHus:

OO11ee noHsATHE U Ki1accu(UKaLKsi TOPMOHOB.
Crepounansie ropMoHbI. CUHTE3 U pacmaj XxoJiecTepoJa.
MexaHu3M IeUCTBUS CTEPOUIHBIX TOPMOHOB.
[TenTuaHbIE TOPMOHBI.

MexaHu3M IeMCTBUS NENTUIHBIX TOPMOHOB.

o akrownE

[Ipourie rOpMOHBI.
Tema 17. YraeBoasni (2 4.)

BOHpOCLI HJIA O6CY)KI[€HI/I$IZ

1. Kakue oprannueckue BeliecTBa Ha3bIBarOTCs yrieBojgamu? KakoBa cTpykTypa u
OuoJIoTUYeCcKas

POJIb OCHOBHBIX I'PYIII YTIIEBOAOB, BXOSIINX B COCTAB KUBBIX OPTraHU3MOB?

2. [Ipocteie yrneBoasl. Ctpoenue. Homenknatypa.

2.1. Anpnossl.

2.2. Kero3sl.

3. XHWMHMYECKHE CBOMCTBA IPOCTHIX YTIIEBOOB.

4. Cnoxusle yrineBoasl. CTpoeHue U CBOMCTBA.

4.1.  Onwurocaxapubl (MaIbTO3a, JIAKTO34, [IET00M03a, caxapo3a).

4.2. Tlomucaxapuapl (Kpaxmal, IEJITI0I03a).

5. [Ipumenenue yrieBoaos.

Tema 18. CBoiicTBa NPOCTHIX YIi1eBOA0B (2 4.)

Brimonuenue naboparopaoit pabotsl: «IIpocThie yrieBoabl. OnTtuyeckas
aKTUBHOCTh MOHOCAaXapua0B. MyTapoTamus».

[Lnan 3aHsTHA:

1. [Ipo6a Ha HanMuKe B MOJIEKYJIE TJIFOKO3bI aJlbJIETHIHOM IPyIIIbI
2. [Ipo6a Ha HanMuKe THIPOKCUIIBHBIX TPYIIN B MOJIEKYJIE B TTIIOKO3E.
3. [Ipo6a Ha anbAETUAHYIO TPYHIY B MOJIEKYJe (PYKTO3bI.
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4 [Ipo6a Ha HamU4Ke THAPOKCHUIBHBIX TPYII B MOJIEKYJIE (GPYKTO3BI
5. [Tpo6a CennBaHoBa Ha KE€TO3HI.

6 OmnpeneneHne yaeapHOTO BPAICHHS TITIOKO3bI.

1. Odopmnenne oryera

KoHTposbHBIE BOIPOCHI:

1. JlaiiTe ompenencHUEe CIEAYIOIIMM TOHATHUSM: YIJIEBOABI, MOHOCAXapubl,
aJTbJ103bI, KETO3BI.
2. Hanummre crpykrypHbsie ¢pmynsi: a) o-D-rmrokomupanossr; 0) B-D-riroko-

nupano3bl; B) a-D-rmokodypanossr; 1) B-D-rimokodypanossr; 1) a-D-dbpykrodypa-noss:; x) B-
D-¢ppyxrodypanossl. Kakoii ruapokcui HazsIBaeTCs moyaneranbHbiM? Kakoe ele Ha3BaHUE OH UMeEeT?

3. [lepeuncnure BaxHeHILINE XUMUUECKHE CBOMCTBA MOHOCAXapUI0B?

4. Kakumu peakiusiMu MOXHO pasjMyudTh TIOKO3y U (pykro3y? Hamwmmmre
COOTBETCTBYIOIIME YPAaBHEHHSI PEAKIIH.

5. Harmmmure peaknuto o6pa3zoBanus okcuMmeTwiipypdypona u3 GpyKTO3bI.

6. Hamumure peaknwu okuciaeHuss D-TFOKO3bI: a) a30THOM KHUCIIOTOH; 0)
peaktrBoM DenmHra; B aMMHavyHBIM PacTBOPOM HHUTparta cepedpa.

7. JlaliTe ompeneneHue CIEAYIOUIMM TOHSATHSIM: ONTHYECKash aKTUBHOCTh
COCIMHEHUH, ONTHYECKHE AaHTUIOIBI, CTEPEOM3OMEpPHI, pameMaT, JIHacCTePEOH30MEpHI,
MYTapOTaIusl.

8. CymHocTs  monsipuMmerpun. JlalTe ompenesieHHe CICIYIOMUM  TTOHITHSIM:

IUIOCKOMOJISIPU30BaHHbIN JIy4, yIEIbHOE BpallleHUE.
Tema 19. CBoiicTBa CJI0KHBIX YIJIEBOIOPO/IOB (2 4.)
Breimonnenue mabopatopubix padot: «Caxapos3a (TpoCTHUKOBBIN WM CBEKJIOBHYHBIH
caxap)» u «Kpaxman u 1euIon03ay.
[Linan 3ausTHA:
I'openue caxapo3sl.
OTpunarenbHble peaKkIny Ha albICTUIHYIO TPYIIITY.
I'maponus caxaposbl
Peakiuu Ha anpaeruaHYIO TPYITY MPOAYKTA TUAPOTIU3a Caxapo3sl (CHpOIa).
Brigenenue kpaxmana.
[[BeTHas peakius Ha Kpaxmal.
I'mpponus xpaxmana.
IMaaponus 1emirono3sl (AeNatoT Mo/ TSIToM).

NN

9. [Ipo6a rumponmzata ¢ aMMUA4YHBIM PACTBOPOM HHUTpaTa cepedpa U pPeaKkTUBOM
®denuHra.

10.  Odopmiienne otuera

Tema 20. CBoiicTBa CJI0KHBIX YIJIEBOOPOIOB (2 4.)

Breinonnenue nabopatopHbeix padoT: «Caxapos3a (TpoCTHHKOBBI WM CBEKIOBHUYHBII
caxap)» u «Kpaxman u nemntonosa». KoHTpoabHbIE BOIPOCHI:

1 Haiite ONpEACIECHUE CIEAYIOIMUM MOHATUAM: Jcaxapuibl,
BOCCTAHAaBJIMBAIOLINE M HEBOCCTAHABIIMBAIOIIIME Caxapa, MHBEPTHBIN caxap.

2. Hanummwre, s Kakux JucaxapuioB BO3MOXKHO IPOTEKAaHHWE peaKIuu
TUAPONIN3A: a) caxapo3bl; 0) ManbTO3bl; B) JAKTO3BI; I') 1e100M03bl. HazoBuTE MpOIyKTHI
TUAPOIIU3A.

3. Kakx M0OXHO OTIIMYUTH TPOCTHUKOBBIN caxap OT MOJIOYHOTO?

4, [Touemy w™anbTO3a BOCCTaHaBIMBaeT peakTuB DenuHra, a caxapo3sa He
BOCCTaHABJIMBAET?

5. C moMomIbI0 XUMHUYECKUX (GOPMYNT OXapaKTepU3yWTe XHUMHYECKOE CTPOCHHE
Kpaxmaiia.

6. Oxapakrepusyite pusnueckue 1 XMMUYEeCKHe CBOMCTBA KpaxMasa, IIIMKOTeHa.
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7. Hanummure ypaBHeHue ruponnsa Kpaxmana.

8. C noMomipio XMMHYECKHX (OpMYJT OXapaKTEepU3yWTe XHMUYECKOE CTPOCHHE
LEJUTI0I03bl. YeM OTIMYaeTcsi CTPOEHHE KJIETYATKU OT CTPOECHMSI Kpaxmaia?

0. Oxapakrepu3yiite pu3nuecKrue 1 XUMUYECKUE CBOMCTBA 1[EJITI0I03bI

10. Hanummure ypaBHeHue ruaponusza Heutono3bl. [Ipy  kakux — ycioBusX

BO3MOYKHO IIPOTEKAHUE TUIPOIIU3a KIETUATKH?
Tema 21. JIunuasl (2 4.)

Bormpocs! 1uist 06¢cyxeHus:

1 JlaiiTe ompeneneHue MOHATHS <«IHMNUABD. OXapakTepusyilTe OHOIOTHYECKYIO
pOJIb PA3JIMYHBIX

JIMIIUI0OB B OpraHu3Me.

2. Briciiue xupHbIe KUCIIOTHI, Kiaccu(uKalys 1 HOMEHKIIaTypa.
3. [Ipocteie unuael. Ctpoenue, pu3NyecKue U XUMUYECKHE CBOMCTBA, PYHKIMH B
OpraHusme

3.1.  XKupsr. Kpurepun kadectsa xupa.

3.2.  Bocku. CtpoeHue, CBOHCTBa, QYHKIIHH.

3.3.  Crepunsl. CtpoeHue, CBOMCTBA, QyHKIUH.

4. Crnosxuble munuabl. CTpoeHue U uX pyHKLINUU B OpraHu3Me.

41.  Dochomunuas

4.1.1. T'mauepodochomumuasr

4.1.2. Cdunrodochonumnumpl;

4.1.3. Hnozurdochonumnusr;

4.2. [ TUKONHIUIEL.

5. buonoruueckue memOpanbl. CTpoeHne OMOJOTHYECKUX MEMOpaH.

Tema 22. Kupbi (2 4.)

Boinonnenue naboparopHoit paboTsl: «OKupbi».
[Inan 3angaTus:

1. PacTBOpHMOCTH MOACOIHEYHOTO Macja B 3TUIIOBOM CIIHPTE.

2. CpaBHeHHE  pacTBOPHMMOCTH  pAacTUTENBHBIX  Macell B Pa3JIMYHbIX
PacTBOPHUTENAX. DKCTpAarupoBaHUe Kupa u3 Oymaru.

3. OMyJIBrUpPOBaHUE KUPOB.

4. OmnpeneneHue CTENEHU HEMPEISIbHOCTH JKUpa (B3aUMOJEHCTBUE JKUPOB C
OpoMHOIi BOAOH).

S. Onpenenenne HeNpeIeNbHOCTH )KHUpa MPOOOH CO CIUPTOBBIM PacTBOPOM Hoja.

6. OxwuciieHue pacTUTENIbHBIX Macesl MapraHIlOBOKHCIIBIM KaJIUEM.

7. OO0pa3oBaHue akpoJIeMHA IPU PA3II0KEHUH XKHPA.

8. OMblIeHNE )KUPOB B BOJHO-CIIUPTOBOM PacTBOPE.

9. PacTBOpeHue MbLIa B BOJIE.

10.  Odopmiienue otuera
Tema 23. Kupsbi (2 4.)
Brimonaenue madopatopHoit paboThl: «Kupb».

KoHTposbHBIE BOTPOCHL:

1. JlaiiTe onpeneneHrue MOHITUSAM: JIUITUbI, JKUPbI?

2. Kakne kapOOHOBBIE KHCIOTBI OTHOCST K BBICHIUM >KHPHBIM KHCIOTam?
[TpuBeaute npumepsl GOpMyT OCHOBHBIX HACBIIICHHBIX U HEHACBHIIEHHBIX BBICIIMX JKUPHBIX
KHCJIOT.

3. Oxapakrepu3yite pusnueckue cBoiicTBa Xxupon?

4. OxapakTepu3yiiTe XUMHUYECKHE CBOWCTBA KUPOB? IIpommmocTpupyiite Kaxoe
CBOMCTBO YPaBHEHHEM XMUMHYECKOUN PEAKIUH.

5. Hanummre cTpykTypHble (GOpPMYINBl  TPUTJIHUIEPUIOB:  TPUIIAJbMUTHHA,
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NaJIbMUTOOWUJIAYpHUHA, ITAJIBMUTOCTCAPOOJICHHA, OJICOTAJIbBMUTOMUPHUCTHHA.

6. Harnumure CXemy LIEJIOYHOT'0 TUPOJIN3a: a)
0JIEOIaJIbMUTOCTEAPHHA, 0) JmHoNeHOAMMANbMUTHHA. HazoBuTe nOIyUYEHHBIE
HPOAYKTBHI.

7. Hanummre cxemy KHUCJIOTHOTO THPOJIM3a

nuHoneonuonenHa. HazoBute — oOpasyrommecst IpOAYKTHI.

8. Kak MOXHO NOJIyYUTh HATPUEBYIO COJb CTEAPUHOBOM KHUCIIOTHI (MBLIO) W3
xupa? Hanumunre ypaBHEeHHe peakluy, JiexKallee B OCHOBE IIpolecca.

9. Hanummre cTpykTypHYI0 GOpMYITy KUIKOTO KUPA. YKaXKHUTE, OT Yero 3aBUCHT

KOHCHUCTEHIIUS JKUPOB.
10.  Hamwmmmre CTpyKTYpHYIO (OPMYITYy TBEPIOTO KHPA.

11.  Kakoii xup mokasai B OMbITe OOJIBITYI0 HEMPEIEITHbHOCTh?

12. Jaiite ompejaeneHue MOHATUIO: «HOoaHOE YKCciIo». O KaKuX CBOMCTBAX >XUpa
MO>KHO CYAMTh MO BEJIMYMHE HOAHOTO yncia?

13.  JlaiiTe ompeneneHne MOHATUIO: «KUCIOTHOE YHcao». O KakuX CBOHCTBAx >KUpa

MOKHO CYJUTDH 110 BEJIMYMHEC KUCJIIOTHOT'O ypcia’?
Tema 24. KonTpoabHasi paGora nmo pasaeny (2 4.)
Bomnpocs! 1utst 00cyKaeHus:
B koHTpOsBHOM paboTe conepKUTCs 5 BOIPOCOB:
1 Bompoc — cTpoeHHe U CBOCTBA aMUHOKHCIIOT U OEJIKOB.
2 BOIPOC — CTPOEHHE CBOMCTBA BUTAMUHOB.
3 BONpOC — CTPOEHHE CBOMCTBA HYKJIEMHOBBIX KUCIIOT.
4 BOIIpOC — CTPOEHUE CBOMCTBA YIJIEBOIOB.
5 BOIpOC — CTPOEHUE CBOMCTBA JIMIIUIOB.
Paznen 3. Iunamuyeckas omoxumus I (18 4.)
Tema 25. O01mme noHATHA 00 00MeHe BelleCTB M JHEPruM B Opranusme (2 4.)

BOHpOCLI HJI O6CY)KI[CHI/IHZ

1. [TonsiTre 06 oOMeHe BelecTB (ACCUMIIIALINS, TUCCUMUIISIINSA).

2. ITonsarue 06 oomeHe sHeprun. CBA3b 0OMEHa SHEPTHH ¢ OOMEHOM BEIECTB.

3. [IpeBpamienre YHEPTUN B KUBOW TPUPOE. DIIEMEHTHI KHBOTO OpraHW3Ma, B
KOTOPBIX JIOKQJIM30BaH MpoLecc TpaHCHOpMaIMK SHEPTUH.

4. Kitacebl Makpodpruyeckux CoOeTMHEHMM.

S. @DaKTopbl, BAUSIOINE HAa Pa3pblB MAKPOIPIHUECKUX CBSA3EH.

Tema 26. O01mme noHATHA 00 00MEHe BEIeCTB M JHEPTUH B Opranusme (2 4.)

Bomnpocs! u1st 00cyxaeHus:

6. Oo6mas xapaktepuctuka AT® kak MCTOYHMKA aKKYMYJSLUU U TpaHCchHOpMaluu
SHEPIHUu.

1. Cunre3 ATO.

7.1.  OxucnurensHoe hochopuarpoBaHue.

7.2.  CybcrparHoe pochopunrpoBanue.

7.3.  ®ortocuHTeTHYECKOE (hOCHOPHUITHPOBAHHE.

Tema 27. O0men 0enkoB (2 4.)
Bonpocsr 1uist 06cyxienus:

1. OO61as xapakTepuCcTHKa U 3HaueHue 0eJIKOBOro 0OMeHa.

2. OOmias cxema pacnazna 0enkoB. PepMEHTHI, YUaCTBYIOIIME B MPOLECCE pacraja
0emKOB.

3. [IpeBparieHnst aMUHOKHCIIOT.

3.1.  Ilo amuHorpymme (1e3aMUHUPOBAHUE, AL[MIIUPOBAHHE).

3.2. Tlo KapOOKCHIIbHOU rpymme (TexapOOKCUITMPOBaHHUE, CUHTE3
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aMHUHOAITUJIAICHUIIATOB).
3.3.  Ilo pamukany.

Tema 28. O0meH 0ekoB (2 4.)

Bormpocs! 1uist o6¢cyxieHust:

4. [TpoaykThl pacnasa OCJIKOB U IIYTH WX BBIBOJIA 3 OPraHU3MA.
5. OpHUTHHOBBIN UK.
6. HoBooOpa3zoBaHnue 6€TKOBBIX aMUHOKHCIIOT.

6.1. CuHTe3 MepBUYHBIX AMHUHOKHUCIIOT.

6.2.  CuHTe3 BTOPHYHBIX aMUHOKHCIIOT (PEeaKIUs IePEaMHUHUPOBAHUS).

7. HcTtopus pa3BuTus penCcTaBICHUH 0 MeXaHU3Max OMOCHHTE3a OerKa.
8. CtpoeHue u OMOJIOTHYECKOE 3HAUYCHHE PUOOCOM.

Tema 29. O0meH 0eakoB (2 4.)

Bomnpock! uist 00CyKIeHHS:

9. Cranuu cuHTe3a OeJKa 110 MaTpUIHOMY MEXaHHU3MY.
9.1. AxTuBanus aMUHOKHCIIOT.

9.2. IlepeHoc aMHHOKHCIOTHBIX 0cTaTKOB Ha T-PHK.
9.3. CoOopka momumnenTtuaHo# mermu Ha M-PHK.

10.  KoamupoBanme 6mocuHTE3a O€ETIKA.

Tema 30. OOMeH HYKJEMHOBBIX KHCJIOT (2 4.)

Bomnpocs! 1uist 00cyKaeHus:

1. OO6mras XxapakTeprucTUKa ¥ 3HaYeHUE OOMEHA HYKJIEMHOBBIX KUCIIOT.

2. @epMEHTBI, YCKOPSIOUIME pacla]l HYKIECMHOBBIX KHMCIOT. MeXaHu3M AeUCTBUS
SHJIOHYKJIEa3.

3. Pacnan HyknenHoBbIX KUCIOT. [IpeBpaliieHnst HyKJIE€OTUIO0B, HYKICO3UI0B.

4. Pacnian mypuHOBBIX a30TUCTBIX OCHOBAHMIA.

o. Pacnan nupuMHIMHOBBIX a30TUCTBIX OCHOBAHUM.

6 buocuHTe3 NTUPUMUAVHOBBIX HYKJIEOTUOB.

6.1. MexanusM OMOCHHTE3a MUPUMUIMHOBBIX a30TUCTBIX OCHOBAHUH.
6.2. CuHTE3 NTHPUMHUINHOBBIX pUOO- H I€30KCUPUOOHYKIICOTH/IOB.
Tema 31. O0MeH HYKJIEMHOBBIX KUCJIOT (2 4.)

Bonpocs! 1uist 06cyxieHus:

7. brocuHTe3 MypHHOBBIX HYKJICOTUIOB.

7.1. MexaHu3Mm OMOCHHTE3a TyPUHOBBIX a30TUCTHIX OCHOBAaHUH.
7.2.  CuHTE3 MypUHOBBIX pHOO- U IE30KCHPUOOHYKIICOTH/IOB.

8. Xumu3M OMOCHHTE3a HYKJIEHHOBBIX KHCIIOT.

9. ®epmenTsl 6nocunTesa JHK.

10. Ortanel OnocuaTe3a JJHK.

10.1. Vaummanus.

10.2. DmoHrarmus.

10.3. TepmuHanus.

11.  buocunte3 PHK.

12.  TloBpexnenus JIHK. Pemaparum.

Tema 32. O0MeH yriieBoaoB (2 4.)
Bompocsr muist 06cyxneHus:

1. OO01mas xapakTepucTUKa U 3HaY€HUE YTIEBOJIHOTO OOMEHa.

2. Pacnag crmokHBIX yTI€BOAOB MO JeiCTBHEM (epMeHTOB. XapaKTepHCTHUKA
(bepMeHTOB.

3. dochonpon3BogHBIC TPOCTHIX YTIIIEBOAOB. X n30MepHbIe peBpalieHusl.

4, JAMX0TOMUYECKUH pacnaj IIIFOKO3bI.
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5.

5.1.

5.2.
5.3.

6.

[IpeBpaiieHus MUPOBUHOTPATHOM KUCTOTHI.
B aHa’poOHBIX yCIOBUSX.

B ycnoBusix ciupToBOro OpOKEHHS.
B a3po0HBIX yCIOBHSX.
Huxn Kpebea (Tpu- u 1ukapOOHOBBIX KUCTIOT).

Tema 33. O0meH yriieBoaoB (2 4.)
Bormpocs! 1uist o6¢cyxieHus:

7

7.1.
7.2.
7.3.

8.
9.
10.
11.

DHepreTUYecKuii OamaHc pacnaaa TIOKO3bI.

B aspobubIx ycnoBusx, Briaovas nuki Kpeodcea.

B aHa’poOHBIX yCIOBUSX.

B ycnoBusix cniupToBOro OposKeHHUs.

ATIOTOMUYECKHI pacmaj IITFOKO3bl. DHEPreTHYCCKUI OaaHc pacnaja.
buocunTes yriieBosoB y aBTorpodoB. Da3sl hoTOCHHTE3A.

CuHTe3 0NIMrocaxapuios.

CuHTe3 MmoyMcaxapuiosB.

Paznen 4. Ilunamuyeckas omoxumus I1 (18 4.)

Tema 34. O0meH JaunuaoB (2 4.)

Bonpocsr 11t 06cyxienus:

1.

Kakum 06pa3zom MOKHO paccuuTaTh MOJISIPHYIO KOHIICHTPALHIO pactBopa.

OO011as xapakTepucTHKa U OHONIOTHYECKOE 3HAYCHHEe OOMEHA JIMIHIOB.

2

2.1.
2.2.

3

3.1.
3.2.

4.

Pacman »xxupos.

Pacnan rnunepuna.

Pacnajn BbICIIUX KUPHBIX KUCIIOT.
DHepreTudeckuil 0anaHc pacnaja >KUpoB.
B-oxucneHue.

0-OKHCJICHHE.

I'TMoKCUITOBBIM UK.

Tema 35. O6men JaunuaoB (2 4.)

Bonpocs! 1u1st 06cyxieHus:

5

5.1.
5.2.
5.3.

6

6.1.
6.2.

7

7.1.
7.2.
7.3.

8.
9.
10.

buocunres xupos.

CuHre3 rmuepuHa.

buocuHTE3 BBICIINX KUPHBIX KUCIIOT.

AKTHBalMsI INIMLIEPUHA U BBICIINX KUPHBIX KUCIOT. VX B3auMoeiCTBHE.
Pacnag crepunos.

Pacrnag BeICIIMX )KMPHBIX KUCIIOT.

Pacnan crepoia.

CuHTe3 CTepUIOB.

CuHTE3 BBICIINX )KUPHBIX KUCIIOT.

CuHres crepoua.

AKTHBAIMS BBICHINX KUPHBIX KUCIIOT, UX B3aUMOZENCTBHE CO CTEPOIJIOM.
[Tytu pacnaga Gpochoaunumos.

IIpeBparienus xonnHa.

buocuntes dpochonunumos.

Tema 36. buosornueckoe okucjieHue (2 4.)

Bonpocsr 1u1st 06cyxienus:

1

2.
3.
4.

[TonsiTue «Ouonornueckoe okuciaeHuey. OyHKIUU OMOJTOTUIECKOTO OKUCIICHHUS.
WcTopus pa3BuTHS NpeACTaBIEHUN 0 MEXaHU3MaX OMOJIOTHYECKOI0 OKHUCICHHUS.
XapakTepuCcTUKa 5Ke1e30M0p(UPUHOB.

MexaHu3M OMOJIOTHUECKOTO OKUCIIEHHS ¢ y4acTHEM LIUTOXPOMHOM CUCTEMBI.
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Tema 37. buosornueckoe okucjeHue (2 4.)

Bomnpocs! 1u1st 06cyxaeHus:

5. CB0OOTHOE OKHCIICHUE.

6. Oxkwucnenne, conpsbkeHHoe ¢ pochopmmpoBanuem A J[D.
6.1. Cybcrparnoe pochopunupoBanue.

6.2.  OxucnutensHOe PochopunrpoBanue.

6.21. CrpykTypa MHUTOXOHJAPHHA U CXE€Ma PACHOJOXKEHUS (DEPMEHTOB AbIXaTEIbHOU
nenu u AT®D-cunreras.

6.2.2. TpaHCHOPTHBIA MEPEHOC IEKTPOHOB M MPOTOHOB M COIPSIKEHUE €r0 ¢ CHHTE30M

ATO.

7. DOHepreTuyeckuii 6anaHc pacaaa yrieBoa0B U TPUIIIULEPUIOB.

Tema 38. BonHo-MuHepaJibHbI 00MeH. B3anMocBsI3b M peryJisiniusi 00MeHa BellecTB
24.)

Bomnpocs! 11t 00cyxaeHus:

1. Pacnipenienenuie Boabl B OpraHU3Me U KIIETKE.

2. CocTosiHUE BOABI.

3. Posb BoJIBI B Ipo1iecce AKU3HEAEATEIbHOCTH.

4. OOMeH BOABbI.

S. Perynsnus oOMeHa BOJbI.

Tema 39. BonHo-MuHepaibHbI 00MeH. B3anMocBs3b M peryJisiniusi 00MeHa BellecTB
24.)

Bomnpocs! 1uist 06cyKaeHus:

6. MuHepanbHblli 00MEH.

7. VYyactrue MUHEpaIbHBIX BEIIECTB B ((OPMHUPOBAHUM TPETUYHOMN U YETBEPTUUHOMN
CTPYKTYpbl OMOTIOIMMEPOB.

8. VY4acTie MUHEepaJIbHBIX BEIECTB B (DEpPMEHTATUBHOM KaTajlu3e.

9. MuHepabHble COeIMHEHHS] 1 OOMEH HYKJIEMHOBBIX KUCIIOT.

10.  Ponp MHHEpaJbHBIX BEIIECTB B OOMEHE OEIIKOB, YIIEBOAOB U JIUIUIOB.

Tema 40. BonHo-MuHepaibHbI 00MeH. B3auMocBs3b M peryJisiniusi 00MeHa BellecTB
24.)

Bomnpocs! u1st 00cyxaeHus:

11.  B3zauMocBsi3b 0OMEHA HYKJIEMHOBBIX KUCIIOT U OEIKOB.

12. B3anMocBs3p 00MeHa HYKJIEMHOBBIX KUCJIOT U YTIIEBOIOB.

13. BzauMocBs3b 0OMEHA HYKJICHHOBBIX KHCIIOT H JIUITHIOB.

14.  B3aumocBs3b 0OMeHa O0EJTKOB U YTIIEBOIOB.

15.  B3zauMocBs3b 0OMeHa O€IKOB U JIMITH/IOB.

16. B3anMocBs3p 0OMeHa yIiieBOI0B U JIUIHIOB.

Tema 41. KonTpoabnasi padora (2 4.)
B koHTpONBHOM paboTe conepkuTcs 3 Bompoca:

1 BOIpPOC — 0OMEH OeJKOB.
2 BOIIPOC — 0OMEH HYKJIEMHOBBIX KHUCJIOT.
3 BOIIPOC — OOMEH YIJICBOJIOB.

Tema 42. KonTpoabHasi padora (2 4.)

B koHTpOaBbHOMN paboTe comepkutcs 2 BoIpoca:
4 BONpPOC — 0OMEH JTUMHJIOB.
5 BOIIPOC — OMOJIOTHYECKOE OKHUCIICHNE.

6. IlepeueHb y4yeOHO-METOAUYECKOTO0 oO0ecrevyeHUs] I CAMOCTOATEJLHOM
padoThI 00y4YarOUIMXCS N0 AUCHUIINHE (pa3aesry)
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6.1 Bomnpochl ¥ 3a1aHU 1JIS CAMOCTOSITE/ILHOI padoThl

Bocbmoii cemectp (82 4.)
Pazpnen 1. Cratucruueckas ouoxumus I (26 4.)
Bupx CPC: *IloaroroBka K MpakTHYECKUM / TaOOPATOPHBIM 3aHITHSIM

Tema. XumMuyeckuii cOCTaB )KUBBIX CUCTEM. belKOBbIE aMUHOKHCIOTHI

1. Hamummre QopMmylibl MPOTEMHOTEHHBIX AMHUHOKUCIOT: a) C YIJIEBOJOPOJHBIMU
(rupooOHBIMK) paguKaiamMu; 0) ¢ TUAPOGUIBHBIME HEMOHU3UPYIOUTUMHUCS PAJUKATIaMU; B)
¢ TUAPO(PUIBLHBIMI HOHU3UPYIOUTUMHUCS OOKOBBIMHU PaHKaIAMH.

2. Hanummre ¢hopMysibl aMUHOKHCIIOT: @) aMUHOYKCYCHOM; 0) 0-aMHUHOIPOITMOHOBOM;
B) 0-aMHHO- [(-METUJIMACISHON; I') aMHUHOSHTApHOW; 1) 0-aMHHOIVIYyTapOBOH. YKaXHTe H
TPUBHUAJIbHbIC Ha3BaHUSI.

3. HazoBuTe aMHHOKHCIOTHI 1O PALlMOHAIIBHON U TPUBUAIBHON HOMEHKJIATYpE:

4. 0-AMUHOKHCIIOTBI MOTYT OBITh CHHTE3MPOBAaHBI pa3HBIMHU CIIOCOOAMHU: U3
aJbJIETU/IOB Yepe3 OKCUHUTPUIIbI; U3 O-TaJIOT€H3aMEIICHHbBIX KUPHBIX KUCJIOT MpPHU AEHCTBUU
HA HUX aMMHaKa; BOCCTAHOBJICHHEM COOTBETCTBYIOLIMX (-KETOKHCIOT B MPUCYTCTBUU
aMMuaKa.

Hanummre ypaBHeHHMS peakiuil TMONXY4eHHUS OJTHUMH CHOCO0aMU  CIIEIYIOIIHUX
aMUHOKHMCIIOT: a) H30JICHIIMHA; 0) BajMHA; B) TJIUIIMHA.

5. Hanmummre ypaBHeHUs peakiiyii B3auMOICHCTBUS TIUIMHA: a) C €KUM HaTpoM; 0) ¢
COJISTHOM KUCIIOTOH.

6. Hanummre ypaBHeHHS peakUuid B3aMMOJCHCTBUS XJIOPUCTOTO aleTuia: a) ¢
aJaHUHOM; 0) C JTU3UHOM.

7. Hanummure ypaBHEHUs peakiuil B3auMOJEUCTBUSA: a) JEHIMHA C MATUXJIOPUCTHIM
dbocdopom; 0) BaTmHA C YKCYCHBIM aJIbJICTHIOM.

8. Hammmmre ypaBHeHHsS peaknMid B3aWMOJEHCTBHS a30THCTOM KHCIOTBI  CO
CJIEAYIOIIMMU aMUHOKHUCIIOTaMU: a) JIN3UHOM; 0) TPEOHUHOM.

9. Hammmwte ypaBHEHHs peakmui, MPOUCXOMSAIIMX IMPH HArpeBaHWU: a) allaHWHA; O)
M30JICHIIMHA.

10. Yro oOycnaBimmBaer aM@pOTEPHOCTh AMHHOKHCIOT HM HUX CIOCOOHOCTh K
noHunzaiuu? Hanumute B Bujie OUMONSAPHBIX HOHOB (POPMYJIBL: a) ceprHa; 0) (eHMIanaHnHa,
B) TpunrTodana.

11. HamummTe ypaBHEHUS peakuil B3aUMOAEUCTBUS

1) wuaruapuna uw 2) CuSO4 + NaOH co creayromuMu aMHHOKHCIOTaMH: a)
Tpuntodanom; 6) METHOHHUHOM; B) JIEHIITHOM.

12. Hanmummure xumunyeckue ¢GopMysbl TpeOHMHAa W METHOHHMHA. YKaXUTE
paznuuMe B KAayeCTBEHHOM COCTaB€ AaMHHOKHCIOT M TPUBEIUTE NPUMEPHl peakUui,
MOJTBEPKIAIOLIUX Pa3INune B XUMUYECKOM CTPOCHHUHU.

13. Kakoe paznuune B CTpOGHUM aMHHOKHUCIIOT ajlaHMHA U ructuauHa? Hanummure
XUMHUYecKre (OpMyJbl Ha3BaHHBIX AMHUHOKUCIOT M ONPEAEINTE, KaKUMH XHUMHUYECKHUMHU
CBOWCTBaMHM JIOJDKHBI 00Ja/1aTh O€JNKH, cojepikaliie OoJbIIoe KoIU4ecTBO TucTuanHa. Kak
OHH Ha3bIBAIOTCS?

14. B uem pasznuume amMuHOKHCIOT ¢eHunaannHa W apruHuHa? Hamummuire
YpaBHEHHUS LBETHBIX PEAKIINM, XapaKTePHBIX JUIS KaXK/10 U3 Ha3BaHHBIX aMHUHOKHCIIOT.

15. Kakue ¢yHKIMOHAIBHBIE TPYMIBI BCTPEYAIOTCS B pajuKaiax aMHUHOKUCIOT?
[IpuBenure mnpumepsl: a) TUAPOPOOHBIX Tpymnn, O) KUCIABIX U OCHOBHBIX TpYII, B)
CyIb(OTUIPUIBHBIX TPYII. YKaXHUTE, B COCTaB KAKUX aMUHOKHUCIIOT OHU BXOJISAT.

Tema. benku

1. B yueM COCTOUT OTIMYHE TOHATUH «AMHUHOKHMCIOTHBIH COCTaB» M «I€pBUYHAS
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CTPYKTypa» Oenka?

2. lunentun KapHO3UH - D-alaHUITUCTUAVH - MPUHUMAET y4acTHEe B OMOXUMHUYECKUX
nporieccax, MPOTEKAIONIMX B MBIIIEYHON TKaHW. Hamummre cTpyKTypHYH (opmMmyiy 3TOro
JUTICTITU/IA.

3. Hanmummre crpykrypHble (GOpPMYIBI BCEX BO3MOXHBIX TPHUIICNITHAOB, B COCTaB
KOTOPBIX BXOJIST aJlaHUH, MIyTaMHUH U TUPO3uH. HazoBuTe HX.

4. YKaXHTe THIBl B3aUMOJICHCTBUN MEX Ty OOKOBBIMH paJHKaIaMH aMHUHOKHCIOTHBIX
OCTaTKOB: a) THP, I11y; 0) LKC, IKC; B) THC, acCTl.

5. VkaxkuTe THIBI  B3aMMOJACWCTBUM, BO3HUKAIONIMX MEXIy (parMeHTaMu
MOJIMTIENTUIHON 1eny pu (GOpMHUPOBAHUH TPETHYHOU CTPYKTYPHI:

a) -IMC-aNa-TUP-IUC-HUIIe-TIH-;

0) -TIIy-acH-Ccep-JIu3-Tpe-acll-.

6. [Ipu  ompeneneHuu  CTPOSHUS  MOJIGKYNnbl  Oenka  wcmosb3yercs — 2,4-
JTUHATPOPTOPOEH3O.

Hanummre cxemy peakiuy B3auMOJICHCTBUS MENTHIA JICHITMITATaHIIIN30JICHITMHA C

2,4-nmunutpodTopbensonom. Hamumnre ypaBHEHHE peakIMM THIPOJIHM3a IMOJIYYEHHOTO
BEIIECTBA.

7. Hanummwure XUMHYECKYIO bopmymy nenTuaa
BaTWJINIALUAIIPOIMIMETHOHWIITTyTaAMUHA.

8. Hamummre xumudeckne (GpopMysbl IENTHIOB a) CEPUILICHIIMITPEOHUIIIPOIINHA; 0)
TUPO3WITUCTUAMIBAIAIIACTIAPATHHA; B) TPUNTOGMIM30ICHIIMIITUPO3WIACTApTHIIAIAHNHA; T)
UCTEUHWITUCTUAUIAPT UHUIITTPOIUIUIN3HUHA.

9. Haiinute crioco0 onpeneneHus cofepKaHus aMUHOKUCIIOT TPUIITO(paHa U LIUCTEHHA
B cocTaBe 0enkoB. HanmuiunTe cooTBETCTBYIOIIME YPABHEHUS peaKIuil.

10. B uem cnenmduka CTPOCHUS KaTATUTUIECKH aKTHBHBIX OETIKOB?

B xone cemuHapckoro 3ansaTus 3anonnute Tadauiy 1. "Butamuns”

1. K xakuM HapylmieHUsIM IPUBOJIUT HEAOCTATOK BuTamuHa P? B mpucyrcTBun kakoro
BUTaMHHAa €T0 TEPaeBTUUECKOE IEHCTBUE YCUITUBAETCS?

2. Kakue nmpoTyKThl MATAaHHS SBISIOTCS HCTOYHUKOM BUTaMuHaB 27

3. Hanummre cTpykTypHbIe (hOpMysIbl BATaMEpOB BuTaMuHaB 6

Kakoit u3 BuTamepoB 0611a1aeT HanboIbIIeH OMOTOrMYeCKON aKTUBHOCTHIO?

4. B kakux npoleccax y4acTByeT acKopOHHOBas KuciaoTa?

5. Ilencun ruaponu3yer OENKU B IKEIyAKe. YKaXHTe, B Kakouh cpene (KHCIIOH,
HEUTpaJIbHOW, IIEJIOYHOM) MENCUH MpPOSBISET MaKCUMaJIbHYIO aKTUBHOCTh. Omnuimute
MEXaHU3M JIeHCTBUS NENICHHA.

6. B cocraB kakoro kodepmeHTa BXOIUT BUTaMHH B 6?7 Hammmmire ero CTpyKTYpHYIO
dbopMysTy U Ha30BUTE €TO.

7. Kakue peakiuu KaTalu3UpYIOT (epMeHThl kiacca okcupopenykras? I[lpusenute
IIpUMeEp NpoLECCa, KATATU3UPYEMOTO IETHIPOreHa30M.

8. HAJ] npu KuCIOTHOM THApojiHu3e o0pa3yeT aJleHHUH, HUKOTWHAMM[, MEHTO3y, U
dbocopHyIO KHIIOTY B MOJIIPHOM COOTHOIIIEHUH COOTBETCTBEHHO 1:1:2:2.

Hammmmre ypaBHeHHe peakiiuu KUCI0THOTO ruaponnza HAJL.

9. Kodepment @Al obpazyercs B pe3ynbraTe coenuaeans PMH u AM®. Hanumwmre
ypaBHeHHUE peakiuu oopazoanust DA/,

10. KpoMme ocHOBHBIX (QYHKIHI (TTEPEHOC 3JIEKTPOHOB OT MUPUIUHINHYKICOTHI0B
K LOUTOXpoMaM), (hIaBONMPOTEUbl CIIOCOOHBI OKHUCISATH HEKOTOpble CyOCTpaTbl U
HENOCPEACTBEHHO. Tak sHTapHasi KUCIOTa OKUCISAETCS (PIIaBOIIPOTEUIOM:

sHTapHas kuciora + ®AJ[ = ®AJl. H 2+ ¢pymaposas kuciora.
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Hanummure cxemy peakiuy C HCIIOJIb30BAHUEM CTPYKTYpPHBIX (opMmyn cyOcTpaToB U
MPOJYKTOB.

11. ManatneruaporeHasa KaTaJu3upyeT PEaKIMio, KOTOpas UIET IO cxeme: s0IovHas
kuciora + HAJl = maBeneBoykcycnas kucinora + HAJ[. H 2.

Hanummure cxemy peakiuu C HCIOJB30BAHHEM CTPYKTYPHBIX (hopMysn cyOCTpaToB H
MPOJYKTOB.

12. [aiite cxemy MexaHu3Ma JEWUCTBUSA MNUPHIOKCANb(pEpMEeHTa B PpeaKIHUH

[IEpPEaMUHUPOBAHUs aJaHUHA C IABEJICBOYKCYCHOM KHMCIIOTOM. YKaXKUTE KJIacC M IOJKJIACC
dbepmeHTa.

13. Ilpu pelictBumM azoTHcTON KUCIHOTHI Ha HAJ] mpoMCXOmuT e3aMHHHUPOBAaHHE
aJICHUHOBOIl 4YacTU MOJIEKYJbI C OOpa30oBaHMEM TMIIOKCAaHTMHOBOI'O IIPOM3BOJHOrO 0e€3
JanpHennero usMeHeHus Mousiekyiasl HAJ[. Hanummre ypaBHEHHME 3TOM peakuuu W
00BsICHUTE, KO(hEPMEHTOM KaKOro Kjlacca M nojkiacca ¢pepmeHToB sBisercs HAJI.

14. ®depmeHT ~— NAKTaTACTHAPOTEHAa3a  OKUCIAET  MOJIOYHYIHO  KHCIOTYy B
NUPOBUHOTPaHYIO. [IoKaXnuTe ¢ MOMOIIBIO YpaBHEHHS TAaHHOW PEaKLUH MEXaHU3M JICHCTBUS
kopepmenta HA L.

15. HamummTe nonHoe ypaBHEHHE peaKkuu:
Paznen 2. Cratucruueckasi omoxumus Il (56 u.)
Buyx CPC: *IloaroroBka K IpakTHYECKUM / TaOOPATOPHBIM 3aHITHSIM

Tema. HyknenHOBbIE KUCTOTBI

1Hanumure xumMudeckue (GopMyiabl MHUHOPHBIX OCHOBAHUU: 5-METHILMTO3WHA, 5-
oKkcuMeTHIypanuia, l-metwinypauuna, N 6-METHINMTO3MHA U COOTBETCTBYIOIIUE WM
(bopMyIbI HYKJICO3UI0B.

2 Jlaiite xumuueckue GopMyIbl MUHOPHBIX OCHOBaHUI:

N 6-merunanenuna, NO6-nuMmerwianeHuHa, N2-mertunryanuHa, |-mertunypanuia u
COOTBETCTBYIOIIHE UM (OPMYITBI HYKJICO3HIOB.

3 Hamummre cTtpykTypHyro Qopmyny ¢dparMeHTa MNOIMHYKICOTUTHOW ENOYKH —
[TAILL -. YkaxuTe nocieaoBaTeaIbHOCTh HYKICOTHAOB B KOMIIJIEMEHTapPHOM eMy (parMeHTe.

4, YkaxuTe MOCIeI0BATEIIBHOCTh HYKIEOTHUIOB BO (hparMeHTe MOJMHYKICOTHIHOM
1enovkH, KomriemeHTapaoM — [{I’AY-. Hanumure ero ctpykrypHyto hopmyay.

5 Hamummre TayromepHbie pOpMbI OCHOBAaHUM: TYaHUHA, 5-OKCUMETHIIIIUTO3H- Ha,
N 6-meTnnaneHnHa, S-MeTIITypaIuia.

6. Hammmmre xumMudeckne GopMyIibl ryaHo3HH-3'-MOHO(poc]aTa, 1e30KCUTUMH-

IUH-5'-MoHO(ochaTa U ypuauH-3'-MoHO(oOchaTa. YKaxKuTe, KaKue U3 HyKJICOTH]IOB
SIBIISTIOTCSI TOJIBKO TPOJYKTaMH JeTpajallid HYKJICWHOBBIX KHCJIOT, a KaKue M3 HUX MOTYT
y4acTBOBAaTh B PECHHTE3E.

7. Hanummure dopmyny nuHykieotuna, Bxoasmero B coctaB JHK, B kotopom B
Ka4yecTBE OCHOBAHUM ObLTH ObI aJICHUH U I'yaHHH.

8 Hammmmre dopmyrny TpuHyKIeoTHIa, Bxomsamero B coctaB PHK, B xoropom B
Ka4eCcTBE OCHOBAHUH ObUTH OBl ypaIlwl, IUTO3HMH, aICHUH.

9. Hanummre ¢popmyny nunykineoruna 1A-aT. [lokaxure: 1) 3'-DochorpupHyro cBs3b.

2) 5'-®ocdordupHyO CBSI3b.

3) 3'-Komerr.

4) 5'-Kowerr.

5)N- rHMKO3uAHYIO CBSI3b B OTHOM M3 MOHOMEPOB.

10. Jlan pparmenT oxHO# n3 neneit Mmonexkyas JJHK:

-A-T-1I-T-T-A-T"-II-1I-
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a) 3amWIIUTe, KAKyl0 HYKJICOTHIHYIO MOCIEAOBATEIHLHOCTh HMEET
Bropas 1nens JIHK; 0) ykaxkute 3'- 1 5'-KOHIIBL.

11 Hanummre cXeMbl PEaKIMi C HCIIOIB30BAHUEM CTPYKTYPHBIX (OPMYI CyOCTpaTOB
Y IIPOJYKTOB: a) ryaHuH + 5-pocdopudo3uin-1-nupodocdar = ryano3uH-5-monopocdar;

0) ageHuH + pu6030-1-hocdar = ageHO3UH;

B) [M® + AT® =T/1® + AJ/1D;

r) ypamui + pu6o30-5-pochar = YMO.

Tema. Yrnesozsl

1.Hanummure CTPYKTYpHBIC hopmyIsI pn6030-5-hocdara, KCHJTYJI030-
5-tocdara, rmok030-6-(hocdara, ramakroso-1-pocdara, hppykroso-1,6-audocdara.

2. Hanummre CTpyKTypHYIO (HOpMyny AMCaXapHia, COCTOSIIEr0 M3 JBYX OCTAaTKOB
[IIOKO3bI, CBA3AHHBIX MEXAy co0oi 1,4-TMUKO3UI-TIIOKO3HOH cBsA3bl0. Kak Ha3piBaeTcs ATOT
nucaxapunu?

3. Hanmummre Ha3BaHus Beex mmectd opM D-rimroko3bl 1 ipuBeauTe GOpMyITy OJTHOHN U3
UKIMIeckux GopM. OTMEThTE aCHMMETPUUYECKUE YIIIEPOIHBIC aTOMBI B (hopmyiie [3-

D-rirokonupano3sbl.

4. Kaxoil ruipokcui1 Ha3bpIBaeTCs mojyaneranbHbiM? Kakoe elle Ha3BaHue OH UMeeT?

5. Hammmmmre cTpykTypHy0 Gopmyiy (THpaHO3HYIO) 2-1€30KCHPUOO3BI.

6. Hanumwure mnpoekiuoHHyo ¢opmyiny Dumepa u  GopMylbl IBYX aHOMEPOB
pubodypaHo3bI.
7. Hanumwute CcTpykTypHbIe (OpMYNBI TpeX TayTOMepHBIX (opM D-MaHHO3BI

(OTKpBITYIO U JIBe MUPAHO3HBIX) U Ha30BUTE uX. Hamummre cTpykTypHYy0 Gopmyry a- D -
MaHHO(QYpPaHO3bI.

8. Ilouemy ¢pykTo3a, Oyayun JeBoBpamaromeil (Ha3pIBaeTCs HWHaue
JIeBYJ103011), OTHOCUTCS K D-psiny?

9. Hanmmmre cTpyKTypHYIO (popMyiTy MaibTo3bl (COIOJ0BOTO caxapa). Kakue MOHO3BI
00pa3yroTcs MPH TUAPOIIH3E MaTbTO3bI?

10. Hammmmre cxeMmbl peakUUMd C UCIONb30BaHUEM CTPYKTYPHBIX (OpMYI
cyOcTpatoB U poyKToB: a) ['moko3a + AT® = ['moko30-6-dpocdar + AJ1D;

0) ®@pykro3o-1,6-mudochar = 3-DochormunepuHoBbiii anprerun + Dochonu-
OKCHALIETOH;

B) 3-docdornuniepuHoBas kucinota = 2-PochormuuepuHoBas KUCIO0Ta;

r) @ocoenonnupoBuHorpaanas kucinora + AJ/I® = [TupoBunorpagnas kuciora + ATO;
n) [Tuposunorpagnas kucnota + HAJ[ H 2= Monounas kucinota + HA/I.

11. Hamummre ypaBHEeHHE peakiuu o- D-ranakronupaHossl ¢ U30BITKOM
JUMETHIICYNb(aTa B MIETOUHOM pacTBOpeE (PeaKiys METHIINPOBAHHUS).

12. Hanummre cxeMy KUCIOTHOTO TUAPOIN3a EHTAAleTHITITIIOKOIMPAHO3bI.

13. Ha ocHOBaHMM KakuX peakLUid MOXHO JO0Ka3aTh BOCCTAHABIIMBAIOIIME CBOMCTBA
TJIFOKO3BI?

14. TlonyaneranbHblii TUAPOKCHI OoJjiee PEaKIMOHHOCIIOCOOEH, YeM CHHPTOBBIE
ruapokcwiibl. Kakol peaknuei 370 MOKHO JOKa3aTh?

15. Kak pearupyer o- D-ramaktonmupano3a ¢ H30BITKOM YKCYCHOTO aHTHIpHIA?
Hanumure ypaBHEeHnE peakiyi.

16. Kak pearupyert o- D-dppykronmpanosa ¢ m30bITKOM XJIOPHCTOTO arleThia’?

17. Ha ocHOBaHMM KakuX peaklUuil ObUIO JIOKa3aHO HalM4ue B MOJIEKYJE TIIFOKO3bI
aJbJETUIHOM TpYIIIbI?

18. Hammmmre cxemy peakiuu D-TIIOKO3bl C CHHHJIBHOW KHUCIIOTOW C TOCIIETYIONTHIM
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THJIPOTH30M.

19. UYro Ttakoe MyTapoTalys U 4eM OHa 00bACHAETCS?

20. Hanummre cxemy B3auMOAEUCTBUS .- D-MaHHOMMPAHO3bI C 3TUIOBBIM CUPTOM (B
npucyrcrBur HC1 kak katanusaropa).

21. Hamummwure cxemy HOTy4YeHUs: OKCHMa a) GPYKTO3bI; 0) IeI0OHO3HI.

22. Hamummure cxeMy 00pa3oBaHMsI caxapo3bl. XapaKTepHa JIM JJIsl Hee MyTapOoTaIus?

23. UYto takoe mmkoreH? C KakuM TOJHCAaXapUJoOM OH 0Oojiee BCErO CXOJEH II0
CTPYKTYpPE U YeM OH BCE K€ OTIMYACTCS OT ITOTO MoIucaxapuja’?

24. Kakoa npuunHa pactBopenust Cu(OH)2

B pacTBOpe caxaposbl? Kak Ha3pIBalOTCS COeMHEHNs!, 00pa3yrolyecs mpu 3TomM?

25. Kaxkue Bbl 3HaeTe BoccTaHABIMBAIONIHME TUCAXAPHIBI?

26. Hamummure cXxeMy peakiyH JIAKTO3bl C TUAPOKCHIAMHHOM. HazoBute

MIPOJIYKT PEAKITUH.
Tema. JIuninaer

1. Hammummre ¢opMynbl MATH KUCIOT, KOTOPbIE OOBIYHO BXOIST B COCTaB JKUPOB H
Macel.

2. CocraBbTe (OPMYNBI BCEX BO3MOXKHBIX TPHUIIIMLEPHUIOB HMCXOAS W3 TIHUICPUHA,
IaJIbMUTUHOBOM, CTEAPUHOBOM U OJICHHOBOM KHCJIOT.

3. Hammmmre CTpyKTYypy TPHIMHOJICHOATA TIUIIEPHHA.

4. Hanumure CTPYKTypHBIE (OPMYNBI  TPUINIAIBMUTHHA, MaJbMHUTOAWIAYpUHA,
najibMHUTOCTeapoojerHa. Kakue TpUriuMuepuabl BXOAAT B TPYIIY NPOCTHIX, a Kakue -
CMEIIaHHBIX TPUTIUILIEPUI0B?

5. IlpuBeaure cxemy rugponnsa TpUOJIEHHA.

6. Hamummre cxemMy MIEIOYHOrO THAPOJM3a: a) OJeoNaIbMUTOCTeapuHa; 0)
JMHOJICHOIUNATbMUTHHA. Ha30BUTE MOTyYeHHBIE TPOAYKTHI.

7. Hanummre cxeMy KHCJIOTHOTO THApPOIHM3a JIMHOJeoauojewHa. HazoBute
00pa3yromuecst MPOayKTHI.

8. Kak MOKHO NOJIy4UTh HATPHEBYIO COJIb CTEAPUHOBOM KMCIOTHI (MBUIO) U3 XKHUpa?

9. O6bsicHHTe, TIOUEMYy TMPU BIUBAHUU PACTBOpPA MaJTbMUTHHOBOKHCIOIO HATpHs B
BOJly, COJepXKalyt0 OMKapOOHAT KalbIHsl, BbIagaeT ocafok. Hanummre cxemy peakium.

10. Hammummre CTPYKTYpHYIO (OPMYILY JKHUAKOTO XKHpa. YKaKUTE, OT YEerO 3aBUCUT
KOHCHUCTEHIIUS KUPOB.

11. HamummTe cTpyKTYpHYIO (hOpPMYILY TBEPIOTO KUpAa.

12. Yro Ha3bIBaeTcs peakuuell ruaporeHusanun? Hamummre cxemy ruiporeHu3anuu
TpuosieaTa riunepruHa. HazoBure mogydeHHBIA TPOIYKT PEAKIIHH.

13. Hanummre cxemy ruipoiu3a TPUMAIBMUTHHA C MOCTEYIOIUM JIeHCTBUEM COJIBI.
Kakyto KOHCHUCTEHIINIO UMEET IMOJIy4aroIeecss MbLIO?

14. Hamummre cTpykTypHYIO hopMyny nanbMutoAucTeapruHa. Kakoi no KOHCUCTEHIINN
Oynet xup?

15. Hanummre cxembl peakiuii ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (hopMys1 cyOCTpaToB
u npoaykToB: a) ['munepun + AT® = dochormunepun + A1D;

0) [ManemutunoBas kucnora + AT® + KoASH = [Manemutun- SKoA + AM® + H4P207.

Bun CPC: *IToaroroBka nucbMeHHBIX padoT (3cce, pedepaToB, JOKIATOB)

Tewms! pedepaToB:

1. Buramun A (petunon).

2. Buramunbl D (xansimudepon) u E (Tokodepoi).

3. Butamunsl K (¢punnoxunon) u F (koMIiekc HEHACBIIIIEHHBIX KUPHBIX KMCIIOT).
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4. Butamunsl Bl (tmamun) u B2 (pubodaBun).

5. Butamun B3 (manToTeHOBasi KMCI0TA), y4acTHe €ro B 00pa3oBaHUN KOYH3UMA-A.

6. Buramunbl BS5 (HUKOTHHOBas KHCIOTa M aMHJl HUKOTHHOBOH KHCIOTHI) u B6
(MUPUIOKCHH).

7. Butamunbl C (ackopOuHOBasi kuciaotra) u P (pyTuH), B3auMOOOYCIIOBJIICHHOCTH
nevcteusa sutamMuuos C u P.

8. Buramun H (6uotuH), ero poiib mpu KapOOKCHINPOBAHUY.

HeBsaTolii cemectp (60 4.)

Paznen 3. Ilmnamuueckasi ouoxumus I (30 4.)

Bun CPC: *[lonroroBKa K  MPaKTUYECKUM  /
nabopatopHbiM 3aHATHAM Tewma. [lonarue 00 obOmem oOmeHe
BEIICCTB U YHEPTUHU

1. Yro mnonumaroT mnoj oOmeHoM BemecTB? B uem BbIpakaeTcsi B3aUMOCBS3b
OopraHu3Ma M CpeJibl B mpoliecce 0OMeHa BEIIecTB?

2. CocraBbTe (OpMYITy MaAKpPOIPIHUECKOTO COEIUHEHHs u3: a) opTohochopHoii
KHCJIOTBI, pu003bl M ajficHUuHA; 0) opTOPOCHOPHON KHUCIOTHI M TIUIEPUHOBON KHUCIOTHI; B)
opTodocOopHON KUCIOTHI U MUPOBUHOTPATHONU KUCIOTHI; T') ABYX OCTAaTKOB OpTO(hOCHOpHOI
KHUCTIOTHI, puOO03bl, aJCHHHA, AaleTWIBHOTO OCTaTKa, CEpbl, MAHTOTEHOBON KHUCIOTHl H
STHJIAMUHA.

3. B uem 3akirouaercst oOMeH BemecTB? UeM oTimuaercss aHaboIM3M OT Katabonm3ma?

4. Jlokaxute, 9TO OOMEH BEIIECTB TECHO CBS3aH C OOMEHOM SHEPTHH.

5. Kakosa ctpykrypa AT® u ee pons B oOmene sneprun? Kakas cBsi3b Ha3bIBaeTCs
MaKpOIPTUYECKOi?

6. Kakue ximaccel Makpo3Ipruueckux coeauHeHuid Bam wm3BectHbI? [IpuBemurte 10
OJIHOMY TIPEJICTABUTEIIO KAXK/IOTO Kracca.

Tema. O6meH GenkoB

1. Kakue aMuHbl 00pa3yroTcsl B pe3ynbTare JAeKapOOKCHIMPOBAHUS ajJaHUHA, JIU3UHA,
TUPO3MHA, TUCTUANHA, TpunTodana? KakoBa ux posp B opranuzme? Hanumnrte ypaBHEHUS
peakuuii  eKapOOKCHUIMPOBAaHUS HA3BAaHHBIX AaMUHOKUCIOT U yKaXWuTe (HEpMEHTHI,
YCKOPSIIOILIME TaHHBIE ITPOLIECCHI.

2. Kakue metabonutel 00pa3yroTcsi B pe3ysibTaTe OKUCIUTEIBHOTO J€3aMUHUPOBAHUS
[JIyTAMMHOBON KHCJIOTBI, aclapariHOBOM KHUCJIOThl M anaHuHa? Hanumumre ypaBHEHUS
peakuuii ¥ yKakute GepMEeHThI, YCKOPSIOILIUE TaHHbIE MPOIIECCHI.

3. CocraBbTe ypaBHEHHUS pEaKIHi MEepeaMHHHPOBAHUS allaHMHA ¥ TIIMOKCHIIOBOMN
kucaoThl. [TokaxkuTe MexaHU3M AeMCTBUSI MUPHUIOKCATb(PEPMEHTA.

4. Hamummre  ypaBHEHHME  peaklMM  [EpEaMUHUPOBAHUS € y4yacTHUEM
nupuokcanbocharamexy L -acmaparnHoBoi U 0-KETOTTyTapOBOI KUCIOTaMHU.

5. Yuactrok mnpaBoii nenu JIHK umeer Takyro mocnemnoBaTeIbHOCTh HYKICOTHIOB:
ITAALALITATTTAAAATA KakoBa Bo3MOKHas MOCIEAOBATEIIBHOCTh aMUHOKHCIIOT OEJKa,
cuHTe3upyemoro npu yuactun u-PHK, tpanckpubupyemoit ganusim ¢pparmentom nenu JJHK?
OO®bsicHUTE, UCTIOB3YSI TAOIHILY T€HETHYECKOTO KOa.

6. Harmmmre mocnemoBaTeIbHOCTh HYKICOTHAOB B 00eWx Iemsx (parmenrta
monekynsl JIHK, ecnu u3BecTHO, 4YTO mepBUYHAs CTPYKTypa (parMeHTa KOJUpyeMoro Oenka
COOTBETCTBYET: ajla-Tpe-In3-acl-cep-riIu-TiIy-acll. ..

7. YacTh MoOJIeKyJbl Oelka MMEET CTPYKTYpPY: cep-aja-Thp-jieii-acm... KakoB cocraB
antukosoHoB T-PHK, yuactByromux B OwmocuHTe3e 3Toro Oenka? OOBSICHUTE MEXaHHU3M
TPaHCISALUH.

8. CyrouHas moTpeOHOCTh uenoBeKa B TpunTodaHe (HE3aMEHHMOW aMHHOKHUCIIOTE)
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coctraBisier 0,25 r. OMHUM W3 MHOTHX MPOAYKTOB MeTabonm3Ma TpumnrodaHa B OpraHU3ME
SBIISICTCS CEPOTOHMH — TOPMOH HHIOJBHOM MPHPOJIBI, CIIOCOOCTBYIOIIMNA CYKEHHIO COCYOB.
PaccuunTaiiTe KOIMYECTBO CEPOTOHMHA, 0OPA30BABIIETOCS M3 CYTOYHOW /103l TpUMNTO(aHA Y
3IOPOBBIX JIIOJIeHl W OOJIbHBIX OJHUM W3 BHUJOB paKa, CBA3AHHBIM C HapylleHHeM oOMeHa
Tpunrogana. M3BectHo, 4YTO Ha 0Opa30BaHKUE TOPMOHA PAcXoyeTcs y 340poBbIX Jtonei — 1 %
Tpunrodana u3 nuiy, y 6oabHbX — 60 %. ( OTBeT: y 310poBBIX — 2,1 Mr; y OonbHbIX — 129,4
MT.)

9. Yenosek maccoii Tena 70 kr exxeaHeBHO nonyyaer ¢ numeid 3000Kkkan U BeIIEISCT
27,0 r moueBunbL. Kakas nons (%) ero exxeqHEeBHON MOTPEOHOCTH B YHEPTUU KOMIICHCUPYETCS
Oenkamu, eciay cuMTarh, 4to notpebinenue 1,0 r Oenka maer 4,0 KKajl U CONMPOBOXKIIAETCS
BoiieneHueM 0,16 r azota B popme moueBunbl? (OtBet: 22,4 %.)

Tema. OOMEH HYKJIEMHOBBIX KUCIIOT

1. Jlaiite BO3MOKHBIE CXeMBI (PEPMEHTATHBHOTO THPOJIN3a HYKIEMHOBOM KHCIIOTHI 10
neHtpanbHoMy ¢pparmenty — all — aT — al” — . Ykaxute QpepMeHTbI, YCKOPSIOMINE JaHHbIH
npouecc. Onpenenure, K KakuM HyKJI€a3aM OHU OTHOCATCS, Ha KaKU€ XHMUYECKUE CBSA3U
NEHCTBYIOT, M B 3aBUCHMOCTH OT 3TOr0 OOBSICHUTE, OOPa30BaHUIO KAKMX KOHEUHBIX
MPOJYKTOB OHH CIOCOOCTBYIOT.

2. Hanummre ypaBHEHUS peakuuid (QEepMEHTATUBHOTO J€3aMHUHUPOBAHUS BCEX
IIyPUHOBBIX M TNHUPUMUAMHOBBIX OCHOBAaHUM, HA30BUTE KOHEYHbIE MPOAYKTHl peakuuil u
(bepMeHTBI, KaTaTu3UPYIOIIKE ITOT MPOIIeCC.

3. YkaxuTe paznuuMe B JIECTPYKIHMH  J€3aMUHUPOBAHHBIX IYPUHOBBIX U
NUPUMUIMHOBBIX OCHOBAaHUM, HA30BUTE KOHEYHBIC MPOIYKTHI pPEAKIU Hu (QEepMEHTHI,
KaTaJIu3uPYIOLIIE STOT MpOIleCC.

4. Tlokaxute ponb S-hocopudbosun-l-nupodocdara B OMOCHHTE3E HYKICOTHIOB C
NUPUMUIMHOBBIMU U MTyPUHOBBIMUA OCHOBaHMSIMH. Hamuimmnre cOOTBETCTBYIOIIME YPaBHEHUS
peaKuHuii.

5. Ilokaxute CXOACTBO M pa3ivuuMe B OMOCHHTE3€ MYPUHOBBIX M MUPUMHIUHOBBIX
ocHoBaHuH. IIpoHyMepyliTe NypHHOBBIE M NUPUMUIAUHOBBIE [MKIBI M  YKAKHUTE
IIPOUCXOXKAECHNE KaXKI0r0 U3 aTOMOB yIJIepo/ia U a30Ta.

6. Hanummre ypaBHEeHUsI peakLUii COOTBETCTBYIOIINE CXEMaM:

a) UIMO® — AM®; 6) KM® — I'M®

VYkaxure GepMeHTbI, YCKOPSIIOIINE 3TH MPOLECCHI.

Tema. OO6MeH yriieBo10B

1. Vkaxute B3aMMOCBSI3b TIJIMOKCUJIATHOIO ILMKJIA W LHKIA TPU- U JUKApOOHOBBIX
KHCHOT. [lloka)kure COOTBETCTBYIOIMMHM YpaBHEHUSMH peakuui ponb anetwn-SCoA B
YKa3aHHBIX ITpoLeccax.

2. ®epmeHT pochoPppyKTOKHHA3ZA YCKOPSET MpeBpalleHue:

B, D-¢bpykrodypanozo-1-pochar + AT® — B, D-ppykrodypanozo-1,6-nudochar +
AJl®

HanwmmTe monHOEe ypaBHEHHE PEaKIMU W YKKUTE, B KaKOM MPOIECCe ITa pPEeaKIus
SIBIISICTCSI HAYAIBHBIM ATAIIOM.

3. Ilpy kakoM TyTH IECTPYKIIMA MOHOCAXapuIOB TMPHUBEICHHAS HW)KE pPEaKIUs
3aHMMAaeT IEeHTpajJbHOe MecTo (¢GpykTo30-1,6-mudochar — dochoauokcuaneron + 3-
docdornuiepuHOBEIi anbaerus?

HanummTe mnosHoe XMMHUYECKOE ypaBHEHHME PEAaKIMU U OOBSICHUTE 3HAUYEHUE 3TOTO
IyTH pacrajga MOHOCaXapuI0B Ul OpraHu3Ma.

4. KakoBbI IyTH pacnaja MUPOBUHOTPAJTHON KHCIOTHI B OpraHW3Me B aHA3pOOHBIX U
a’poOHBIX ycnoBHax? OTBET MOATBEPANUTE COOTBETCTBYIOIIMMHU YPABHEHUSAMH PEAKIIHA.

5. Hanummre ypaBHeHus peakuuit ¢gochopunupoBanus AJ/I® Ha ypoBHe cybcrpara
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IIPY pacnaze MOHOCaXapuA0B IO TUXOTOMHYECKOMY ITyTH.

6. BeisicHMTE, Ha KakMX 3Tamax LMKJIA TP U JUKApOOHOBBIX KHUCIOT MPOUCXOIUT
BBICBOOOXK/ICHHE OKHCIICHHBIX YIJIEPOJHBIX AaTOMOB AaleTHJIBHBIX oOcTatkoB. OTBer
HOJATBEPANTE COOTBETCTBYIOIMMHU YPAaBHEHUSAMU PEAKIIUM.

7. Wcnonb3yst mpeBpameHnii MeTaboIUTOB B LUKJIE TPU- U JAUKAPOOHOBBIX KHCIOT,
HalIuTe ATaIbl IETHAPUPOBAHUS METa0OIUTOB. HanummTe XuMu4ecKue ypaBHEHHUS peakuil
U, YUYUTBIBAsi OCOOCHHOCTH mepenadyu 3Heprun Ha cuHre3 AT® uepes cucreMy AbIXaTeIbHBIX
(GepMEeHTOB, MOACYMTAUTE YHUCIO CHUHTE3UPOBaHHbIX MoJieKyl AT® 3a OguMH LUKI
IIPEBPALICHMUSL.

8. Vkaxure, B YeM OTIMYHE JTUXOTOMHYECKOTO MYyTH pacmaga YIJIeBOJOB OT
anoromuueckoro. Haiiaure nmytu B3auMHOro nepexoia OJHOrO M3 HHUX B Apyroil. Otser
MOATBEPANTE COOTBETCTBYIOIIMMHU YPABHEHUSIMU PEAKIUI.

Tema. OOMeH UNUI0B

1. Hamummre ypaBHEHUS pEAKUUH CTYNEHYAaTOro (PepMEHTATHBHOTO THUAPOIU3a
TPUIIIALIEPUIOB: NATBMUTOINOJIENHA, OJIEOIUIAyPHHA, TPUOJIEHHA.

2. JluHoneBast KHUCIIOTa pa3pymaercs myTeM [-okucieHus. Hanwmure ypaBHEHHS
peakiy CTYNEeHYaToro (EepMEHTAaTHMBHOTO pacmaaa JWHOJEBOM KucinoTel. HazoBute
METa0OIUTHI U (PEPMEHTHI, KATATH3UPYIOIIUE PEAKIUH.

3. Ilyrem peakuuii TpaHcauuiIupoBaHus Trauuepodocdara OCYILECTBUTE CHUHTE3
TPUIIIMLEPUIA 0O,0-AH0JI€0- -TaTbMUTHHA.

4. MOHOTIMLIEPHUTHBIM ITyTEM OCYIIECTBUTE OMOCHHTE3 Ol,0.-TUIATIBMHUTO- [3-CTeapHHa.
OTMeTh IpeuMyIIeCTBO JAHHOTO THIa OMocuHTe3a repes GpocaTuIHbIM.

5. OcymiecTBuTe OMOCHMHTE3 MEBAIOHOBOW KHCIOTHI M3 ameTwi- S-CoA. Hamwmmre
YpaBHEHHSI PEAKIUN U YKQXKHUTE PEPMEHTHI, YCKOPSIIOIINE 3TH IMPOLIECCHI.

6. OcymectBute OuocuHTe3 cepuHdochaTuna. Hanummre nojaHbIE YpaBHEHUS
peakuuii ¥ yKaxkure GepMEeHTbI, YCKOPSIIOIUE 3TH MPOLIECCHI.

7. Bpicue >KHpHbIE KHUCIOTHl pa3pylIaloTCs MPEUMYIECTBEHHO MyTeM B-
okucneHuss Hamummrte ypaBHEHUs peakUMid CTyHeH4yaToro (epMEeHTaTMBHOTO pacmaja
NaJbMUTUHOBOM KUCIOTHI. Ha3oBuTE MEeTabONMUTHI M PEPMEHTHI, KaTATU3UPYIOIINE PEAKIIH.

Paznen 4. Ilmnamuueckasi ouoxumus II (30 4.)

Bun CPC: *IloarotoBka k NpakTHYECKUM / JIaOOpAaTOPHBIM 3aHIATHUIM

Tewma. buonornyeckoe OKuCIeHUE

1. OxapakrepusyiiTe = OKCHJIOpEAyKTa3bl,  oOeclneyuBalolmue  JIeTUpupoBaHHe
cyOcTpaToB M mepeAayy aTOMOB BOJOpOJa HENOCPEACTBEHHO Ha Kuciopoj. Hamummre
IIOJIHOE YPaBHEHUE PEAKIUU MPEBPAIICHUS TIVIMKOJIEBOW KHCIOTHI B TNIMOKCHIIOBYIO, ITOKA3aB
yuactue pepMeHrTa.

2. Harmmmwte NOJHBIE YpaBHEHUS PEaKIUi OKUCIEHUS M30JMMOHHON KUCIIOTHI JI0 Ol
KETOIIYTapOBOU KUCIOTHI. [[okaxkuTe ydacTue NepBUYHON M BTOPUYHOM JErUAPOreHa3 B 3TOM
IIPOLIECCE U MOACUUTANTE YUCIO CHHTE3UPOBaHHbBIX MOsIeKyl ATO.

3. OcymiecTBUTE MpEBpANICHUE 0-KETOTIIYTAPOBO KHUCIOTH B sSHTAapHYIO. [TokakuTe
y4acTH NEPBUYHOM M BTOPUUYHOM JErMAporeHa3 U LUTOXPOMHON CHUCTEMBI B ITHX PEAKLUAX.
[loacuuTaiiTe YUCIO CUHTE3UPOBAHHBIX MOJIeKyT ATO.

4. TlokaxxuTe OTIMYME OKHMCJICHHS Ha YpPOBHE SHTApPHOM KHMCIOTHI OT OKHCICHHS Ha
ypOBHE SIOJIOUHON KHUCJIOTHl B IUKJIE TPU- M JTUKAPOOHOBBIX KucCiOT. Hamumure monHble
YpaBHEHHUS 3TUX PEaKIHI ¢ yuacTHEM JIETHIPOreHas.

5. VKaXuTe JTOKATU3AIHNI0 OKUCIUTEIBHOTO (HOCHOPUIHPOBAHHUS B KIIETKE.

6. Oxapakrepu3yiTeokucauTeabHoe (GochopunpoBaHue Ha HIpUMepe

OKHCIIMTENIBHOTO JIeKapOOKCUIIMPOBAHUS TUPOBUHOTPATHON KUCIOTHI.
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7. TlokaxxuTe OTIMYUE OKHCIUTEIHLHOTO (pocdopunupoBanus oT hochoprmmpoBaHus
Ha ypoBHe cyOctpara. IlpuBeaure mpumepsl. Hamuimmre ypaBHEHUS peakiyii Ha3BaHHBIX
IIPOLIECCOB.

8. ComocTaBpTe SHEPreTUYECKUid OallaHC AECTPYKIUH YIIIEBOJIOB HPU THAPOIHM3E H
Opoxxennu. Caenaite COOTBETCTBYIOLIUE PACUETHI.

9. OOpscHuTe 3HEpreTuueckuil >PQeKT npouecca ObIXaHUA NPU JUXOTOMHYECKOM
pacnaje yrieBoJoB. [IpousBeaure pacueTsl.

10. PaccunraliTe = KOJMYECTBO  CHUHTE3UPOBaHHbIX  Moyiekyn ATD  npu
JECTPYKTUBHOM PACIa/ie CTEAPUHOBOM KUCIIOTHI.

11. Paccuuraiite = sHepretmueckwii  3p¢deKT npu  TMOTHOM  JEeCTPYKIUHU
JUTITaTbMUTOCTEAPHHA.

12. [IpowsBenure pacuer pacxoma dHeprun AT®D B mpomecce (oTOCHHTE3A
[II0KO03b1. Pacyer moaTBepAnTE HAMCAHUEM COOTBETCTBYIOIIUX YPaBHEHUI peaklui.

Tema. I'opmoHBI

1. MMaiite [[0113% ) KJIACCU(UKALMIO  TOPMOHOB, IPUBEIUTE  IIPUMEPHI,
XapaKTEepU3YIOIINE KaKbI U3 KJIACCOB.

2. OX&paKTepHSYﬁTe CXOACTBO U pa3jindyvuc B ﬂeﬁCTBHH [IFOKarona "W HWHCYJIMHA.
Ykaxure K KaKOMY KJIaCCy OTHOCATCA HAa3BAHHBIC TOPMOHBEI.

3. VKaxuTe OTIMYHE MEXaHH3Ma HeﬁCTBHﬂ CTCPOUAHBIX T'OPMOHOB OT MCXAaHHU3Ma
JEUCTBUS NENTHIHBIX TOPMOHOB. HpI/IBeI[I/ITe IIPpUMCPHLI.

4. OxapakTepusyirte poib HUKINYecKoii AM® B perynsiuu 6MOCUHTE3a TECTOCTEPOHA.

5. Oxapakrepu3yiTe FOPMOHBI XKEIYJOYHO-KUIIEYHOTO TPAKTA.

6. JlaiiTe XapaKTEpUCTHKY TOPMOHOB PACTCHUN ayKCHHOB U THOOEPEIITNHOB.

7. 3anonHuTe TaOIMLy 2 TOPMOHOB 4YEJIOBEKa, B KOTOPYIO BKIIIOUUTE TPYNIy U
Ha3BaHUS, CEKPETHPYIOIINE JKee3bl, OOMEHHBIE MPOLECCH], Ha KOTOPBIE BO3ICHCTBYET TOT
WJIM NHOM TOPMOH, U MEXaHU3M JIEHCTBUS KaXJA0TI0 U3 HUX.

8. JlaliTe XapaKTEepUCTHKY WCIIOJIb30BaHUSI TOPMOHOB B  CEIBCKOM
XO031CTBE UMEIUIIHE.

Tema. BogHo-MuHepanbHblii 00MeH. B3auMocBs3b 1 peryinsins oOMeHa BEUIeCTB

1. Ha npuMepe MpeBpaLICHUI 3-¢pochorauepuHOBOTO

anpJieruia MOKa)XKUTE B3aMMOCBS3b YIJIEBOAHOIO M JIMIUIAHOIO OOMEHOB.
Harnumure ypaBHEHUS peakLUi.

2. Haiimute KOHKpeTHBbIE (DOPMBI B3aUMOCBS3H OOMEHa OEIKOB M HYKJIEHHOBBIX
KUCHOT. PackpoiTe uX CylnHOCTb.

3. IMokaxure pomp HykiIeosmmaudochocaxapoB B  OHOCHHTE3E OJUTO- U
nosiMcaxapuoB. Hanummre ypaBHEHUs peakiuii.

4. TlokaxuTe 3HAYCHHE METAa0OJMTOB IMKIA TpU- M JUKAPOOHOBBIX KHCJIOT B
O6enkoBOM oOMeHe. HamumuTe ypaBHEHHS] XUMHYECKUX PEaKITHil.

5. Ha npumepe npeBpamenuid anetwin- S-CoA MOKaXHUTE B3aMMOCBSI3b OOMEHa
YIJIEBOJIOB U JIUMIUOB.

6. Ha KOHKpEeTHBIX HpuUMepax MPOJEMOHCTPHUPYHTE OIMOCPEIOBAHHYIO B3aUMOCBS3b
obmeHa 0enKOB, YTIIEBOJOB M HYKJICOTHIOB.

7. OnummTe ypoBHU peryisiuu OnocuHTe3a Oenka.

8. OxapakTepu3yiTe ONEPOHHBI YPOBCHBb PETYISIIIUN OMOCHHTE3a WH()OPMAIMOHBIX
MakpoMmoJjekyia. JlaiiTe MOHATHE O JIATEeHTHOM W AaKTMBHOM COCTOSIHUM HH(pOpPMAIMOHBIX
MaKpOMOJIEKYJI.

9. IlpuBeanuTte mpUMEpPHI PEryIsinuu (EpPMEHTATUBHBIX MPOIIECCOB aICHIIATIINKIIA30M.
Hanummure xumudeckue ypaBHEHUS.

[Toarorosneno B cucreme 1C:Yuusepcurer (000017534)

31



10. OxapakTepu3yiTe TOPMOHAIBHYIO PETYIISIINIO YIJIEBOIHOTO OOMEHa.

11. Hanummure ypaBHEeHHS peakiuii MEpBUYHOIO OMOCHMHTE3a aMHHOKUCIOT W3
MeTabOJMTOB yIIEBOAHOTO OOMEHA.

12. CBs3yl0IUM 3BEHOM B OOMEHE JIMIHUIOB, OCIKOB M YIJICBOJOB SBIsETCA 3-
dbocdormuepuHoBas Kuciaota. Hamuimmre ypaBHEHHS peakIuii, XapaKTepH3YIOIIUX
B3aMMOCBSI3b YKa3aHHBIX OOMCHOB.

7. TemaTruka KypcOBBIX padoT(IPOEKTOB)

KypcoBbie paGoThI (IIPOEKTHI) IO TUCIUIUTHHE HE MPEIYCMOTPEHBI.
8. OueHovHbIe CpeaCTBA

8.1. KomnereHuuu u 3Tanbl GOpMUPOBAHUS
No  |OueHounble cpeacTBa KomnereHum, 3Tansl UxX
n/m dhopMHUpOBaHHS
1 [TpenMeTHO-TeXHOIOTHYECKUI MOYIIb [IK-11.
2 [TpenMeTHO-METOIMYECKU MOTYIIh [IK-12, T1K-11.
3 Y4eOHO-HcCae10BaTeNbCKI MOy b [1K-11.

8.2. Iloka3aTeiu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHIUIi, IIKAJIbI OLleHUBAHUS
[Ikana, KpUTEPUH OIECHUBAHUS ¥ YPOBEHb CHOPMUPOBAHHOCTH
KOMIICTCHITHH

2 (He 3auTeHO0) HIKE |3 (3a4TeHO) MOpOroBhIl | 4 (3auTeHO0) 0a30BBIN 5 (3auTeHo)
IIOPOrOBOTO MOBBIIECHHBIN

[TK-11 CiocoGeH ucnoabp30BaTh TEOPETUIECKUE M MTPAKTHYESCKIE 3HAHUS JUISI TOCTAHOBKH
Y pelICHUs CCIIEeI0BATEIbCKHX 33/1a4 B TPEIMETHOM 00aCcTH (B COOTBECTBUU C
npodusieM 1 ypoBHEM 00yUeHHsI) ¥ B 00JIACTH 00pa30BaHUS

[1K-11.4 TIpumeHsieT HaBBIKM NPOBEIECHUS XUMHUECKOTO 3KCIIEPUMEHTA, OCHOBHbIE
CUHTETUYECKUE U aHATIMTUYECKUE METOBI ITOJIYYEHUS U UCCIIEI0BAHNS XUMUUECKUX
BEIIECTB U PEAKIU.

JemoHCTpHpYyET B nenom ycnemno, Ho | B nenom ycnenino, HO YcenemHo
(dbparmeHTapHoe HE CUCTEMAaTHUYCCKU C OTJCIBbHBIMHA JTEMOHCTPUPYET
3HaHUE JIEMOHCTPHUPYET 3HAHUE npobenamMu 3HAaHHE
oco0eHHOCTEH ocoOeHHOCTEH JEMOHCTPHUPYET 3HaHHE | 0COOEHHOCTEH
1ab0paToOpHOTO 1abopaTopHOTO 3HaHHE 0COOCHHOCTEH | TabopaTopHOro
XHUMUYECKOTO XHMUYECKOr 0 71a60paTOPHOTO XAMUYECKOr 0o
AKCIIEPUMEHTA 110 AKCIIEPUMEHTA 110 XHMUYECKOr0 SKCTIEPUMEHTA
OMOXHMMUHU, OMOXUMUH, TOTOBHOCTh SKCHEPUMEHTA MO 110
TOTOBHOCTD METOJIbI UCCICIOBAHUS |OMOXUMHH, TOTOBHOCTh | OHMOXHMUHU,
METO/IbI UCCIIEIOBAHUS | OMOOpraHUYEeCKHUX METOAbI UCCIICIOBAaHMSA | TOTOBHOCTH
OMOOPTaHNYECKUX COEIMHEHHH Ha OMOOPTaHNYECKUX METObI
COeIMHEHNH Ha TPAKTHUKE COeIMHEHNH Ha HUCCIICTOBaHUS
MpaKkTUKe MPaKTHKE OMOOpraHNYECK
170:¢
CO€IUHEHMH Ha
MIPAKTHKE

[1IK-11.5 Mcnonb3yer COBpeMEHHYIO anmnapaTrypy U o00py10BaHUE /7Sl BBIOTHEHUS
HAYYHO-MCCIIEI0BATENBCKUX U Ja00paTOPHBIX XUMHUECKUX PadoT.
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JleMoHCTpUpYyET
(dparmeHTapHbIe
3HaHUS 110
UCTIOJNIB3YEeT
COBPEMEHHOE
o0opynoBaHue s
BBITTOJTHEHHS
nabopaTOpHBIX
XMMHYECKHX padoT
1o OMOXUMUU

B nenom ycnemHo, HO
HE CUCTEeMaTHYeCKU
MpPUMEHSET
COBPEMEHHYIO
anmnaparypy u
0o0opy0BaHuE JUIsl
BBITIOJIHEHUS
1a00paTOPHBIX
XUMHUYECKHX PaboT 1o
OMOXUMHH

B nenom ycnemso, Ycnemno
HO C OTACTBbHBIMU UCIIOJNIE3YET
He04YeTaMH COBPEMEHHYIO
UCTIOJIB3YET anrmaparypy u
COBPEMEHHYIO 000pyI0BaHU
anrmaparypy u e ISt
obopymoBaHue s BBITIOJTHEHUS
BBITIOJTHEHUS nabopaTOpHbI
71a00paTOPHBIX X XUMHYECKHX
XUMUYECKUX PabOT 1Mo pabort mo
OMOXUMUH OMOXUMUM

ITK-12 Crioco6eH BBIIEIATh CTPYKTYPHBIC 3JIEMEHTHI, BXOISAIINE B CUCTEMY ITO3HAHUS
MpeAMETHOM 00acTH (B COOTBETCTBUHU C TPO(HUIEM U YPOBHEM OOYUCHHS ), aHATTU3UPOBATH
WX B €IMHCTBE COJEpKaHUs, (OPMBI U BBIMOIHIEMbIX (PYHKINN

[1K-12.4 YcraHaBnmuBaeT B3aMMOCBSI3U MEXKAY (pakTaMy U TEOPUEH, IPUIMHON 1
CJIEZICTBUEM IIPH aHAIN3€E MTPOOJEMHBIX CUTYallMi 1 0O0CHOBAaHUM MPUHUMAEMbIX PELICHUN
Ha OCHOBE 0a30BBbIX XUMHUECKUX 3HAHUH.

Hesepro He nocrarouno B nenom ycnemso, VYenemno
yCTaHaBJIMBAET yCTaHaBJIMBAET HO C OT/EJIbHBIMU yCTaHaBJIMBAET
B3aUMOCBSI3U B3aUMOCBSI3U He/loueTaMu B3aUMOCBSI3H
MEX]y CTPOCHUEM MEXy CTPOCHUEM yCTaHaBJIMBAET MEXIY
Y CBOWCTBaMH Y CBOMCTBaMHU B3aMMOCBSI3H MEXKILY CTPOCHHUEM U
OMOOpPTraHNYECKUX OMOOpPTaHUIECKUX CTPOCHHUEM U CBOWCTBAMH
BEIIIECTB, BEIIIECTB, CBOWCTBAMH OnoopraHmyec
3aKOHOMEPHOCTSAM 3aKOHOMEPHOCTSAM OMOOpraHNYEeCcKuX KHX BELIECTB,
1 OMOXUMHMUYECKUX U OMOXMMHMYECKUX BEILIECTB, 3aKOHOMEPHOC
IPOLIECCOB U IPOLIECCOB U 3aKOHOMEPHOCTSAMU TAMHU
GyHKIUAMU GyHKIUSAMU OMOXMMHMUYECKUX OMOXMMHUYECKH
OMOMOJIEKYIT OMOMOJIEKYIT MPOIIECCOB U X TIPOIECCOB U
byHKIUSIMEI byHKIUSIMEI
OHOMOJIEKYI OHnoMOJIEKy
YpoBeHb IIxama oneHUBaHUS IJIS [IIxama
c(OpMHUPOBAHHOCTH IPOMEKYTOUHON OLIEHUBaH
KOMIIETEHIIH aTTeCTalluu s 110
OK3aMeH 3a BPC
(T pepeHnpoOBaHHBIH qe
3a4er) T
[ToBbITIEHHBIH 5 (oTIMYHO) 3a4TEHO 90 — 100%
bazoBwbIii 4 (xopomu1o) 3a4TEHO 76 — 89%
[ToporoBerii 3 (YAOBJIETBOPHUTEIBHO) 3a4TEHO 60 — 75%
Hwuxe moporosoro 2 (HeYJOBJICTBOPUTEIHHO) |HE3AYTCHO Hwxe 60%

8.3. Bomnpochl NPOMe:KYTOYHOI aTTecTaluu

Bocbmoii cemectp (Ix3amen, ITK-11.4, [TK-11.5, [IK-12.4)

1.  Oxapakrtepusyiite OelKH, MIPUBEAUTE UX KIACCU(PUKALHUIO.

2.  OnmmmTe 3JIEMEHTHBIA U XUMHUYECKUI COCTaB OEIIKOB.

3. OxapakrepusyiTe OMOJIOTHUYECKYIO POJIb OEIKOB.

4.  Onumute aMIHOKHCIIOTHI KaK KJacC OPTaHUIECKUX COCTUHEHUI
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5.  Ilepeuncnute 6enKOBBIE aMUHOKHUCIIOTHI. [IpuBenuTe kiraccudukamro,
CTPOEHUE U CBOMCTBA MOCIEIHUX.

6.  OxapakTepu3yilTe CTPOCHHE M CBOWMCTBA MENTUIHOHN CBsA3H. ONUIINTE CTPOSCHUE
Y CBOWCTBA MENTUIOB.

7. OnuummTte MeTO/Ibl BHIJICJICHUS U OYUCTKU OETIKOB.

8.  Ilepeuucnmre crocoObl pacmUPOBKU TMEPBUYHOW CTPYKTYphl  OEIKOBOIA
MOJIEKYJIBI.

9.  JlaiiTe XxapaKTepUCTHKY METO/OB BblCJIEHUS (PpaKLnii CBOOOAHBIX aMUHOKHUCIIOT
13 OMOJIOTMYECKOT0 MaTepuania.

10. Oxapakrepu3yiite xpoMaTorpaguueckuii METOA pa3leiIeHUsT aMHHOKHCIOTHBIX
cmeceil. [lepeuncnure BUIbI XpoMaTorpapuu.

11. Kak Ha3bIBaeTCs OMMOJSPHOE COCTOSHME aMHUHOKUCIIOTHI B BOJHBIX PacTBOpax?
3anummre GOpMYIbl HOHHBIX OPraHUYEeCKUX YaCTHULI, MPEOOIIaAAIONINX B CICAYIOMINX BOJHBIX
pacTBopax Ui BaJlMHA, METHOHUHA, CEpUHA, TpUNTodaHa: a) B HEHTpaJbHOM pacTBope; 0) B
KHCJIOM pacTBOPE; B) B LIIEIOUHOM PAaCTBOPE.

12. Hcxons u3 uUxX CTPYKTYpHBIX (hopmyn, mpeanosoxute pH BOAHBIX pacTBOPOB
CJIEYIOIINX aMUHOKHCIIOT: a) JIEHIIUH, 0) IIIyTaMUHOBAs KUCJIOTA, I') apTUHUH.

13. Hamumwure XuUMHUYECKHE peakLUM B3aUMOJEHCTBUA TpunTodaHa, JIHU3UHA,
TPEOHHHA C a) HUHTUAPUHOM; 0) a30THUCTON KHCIIOTOM; B) PaCTBOPOM CEPHOKHCIIONH MEIH B
IPUCYTCTBUH €IKOT0 HaTpa.

14. Jlaiite XapakTepUCTUKYy YPOBHSAM OpraHM3alud  OJIKOBOM  MOJEKYJIbI:
HEepBUYHAs, BTOPUYHAsL, TPETUYHAS M YETBEPTUYHASI CTPYKTYPhI OEIKOBBIX MOJIEKYJI.

15. Oxapakrepusyiite MeTo (ppaKIInOHNPOBAHHS OCIIKOB TTOCPEICTBOM KOJIOHOUYHOU
xpomarorpadun?

16. Omnummre (u3HKO-XMMHUYECKHE CcBoicTBa OenkoB. UeM oTimMdaercss mporecce
ocaxeHus 0enkoB ot AeHatypanun? Kakue ¢axTopbl BRI3BIBAIOT JIeHaTypamuio Oenka? Kak
POBEPUTH OOPATUMOCTb OCAXIEHUs OeIKOB?

17. Ot dero 3aBUCHUT 3aps OEIKOBOM MOJIEKYJBI B pacTBope? Kakum oGpazom 3apsn
OeKOBOM MOJIEKYJBI B pacTBOpe 3aBUCHUT OT mokazarens pH cpensl? Uro Takoe
U303JIeKTpuYeckas Touka Oenka? Kak yBeNIWYMTh MM YMEHBIIUTh MOJOXKHUTEIbHBIN 3apsi
MoJeKybl 6enka? Kak yBenMuuTh WM yMEHBIIUTh OTPULIATENIbHBIN 3aps/] MOJIEKYJIbl Oenka?

18. [Ilepeumcnute QyHkuuun OenkoB. Onummure Kiaccu(QUKAUO OETKOB B
COOTBETCTBUU C BBINOJIHAEMON UMM (DYHKIHEH.

19. OxapakrepusyiiTe BOAOPACTBOPHUMBIE BUTAMUHBL. OMNUIINTE XUMHUYECKYIO
npupoay, pUsnoaornyeckoe AecTBre BOJOPACTBOPUMBIX BUTAMHHOB.

20. Ompenenure, K KAKOMY KJIaCCy OPTaHMYECKUX COCTUHEHHH OTHOCSTCS BHTAMUHBI
D,B2,Cu A

21. Oxapakrepu3yiTe >KHPOPACTBOPUMBIC BHTAaMHUHBI. ONHIIUTE XUMHYECKYIO
npupony, pusnosorunyeckoe AecTBUE KUPOPACTBOPUMBIX BUTAMHUHOB.

22. Hanmmwure ypaBHEHHS peakidii MeXIy: 1) mupumIoKcaneM U THAPOKCHIAMIHOM;
2) nupunokcaneMm u GpocGopHOi KUCTOTOMH.

23. Jlaiite xapakTepucTUKy KodepmeHTam. Ha3oBuTe 4epThl CXOJACTBA U pa3IUyHs
(dbepMeHTOB U HEOpraHWYECKUX KaTtaimszaTopoB. M3o0pasure crpoenne HAJl, HAJID, DA/,
Q.

24. Onumure KIacCH(PUKAINI0, XUMHUYECKYIO0 MPHUPOAY, CTPOCHHUE (EPMEHTOB.
[IpuBenure MexaHu3M (EPMEHTATUBHBIX peakuui (TUAPONIN3 alETHWIXOJIUHA C ydacTHEM
XOJIMHACTEPa3bl, peaKkus IepeaMUHUPOBAHUS C yHaCTUEM MUPHUIOKCATb(PEPMEHTA).

25. IlpexncraBpTe B BHJE CXEeMbI IpoOLECC MEpelauyd BOJOpoJa OT cyOcTpaTa K
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KHCJIOPOJly Ha TpUMeEpe OKHCIIeHUs (1aBONPOTEUAOM SHTAPHOM KUCIOTHI A0 GyMapOBOH.

26. OxapakTepu3yiiTe HYKJIEHHOBBIE KHUCIOTHL. [lpuBenure  KilaccupuKaImio
HYKJICHHOBBIX KHCJIOT.

27. Oxapakrepu3yiTe OMOJIOTHUYECKYIO POJIb HYKJIEHHOBBIX KUCIIOT.

28. OnummTe XMMUYECKUN COCTaB HYKJIEMHOBBIX KUCIOT. [IpuBenuTe ctpoenne
NUPYUMHUIMHOBBIX U ITYPUHOBBIX OCHOBaHHMN, BXOISIINE B MOJIEKYJIbl HYKJICHHOBBIX KHCIIOT.

29. Omnummre 00s3aTeNbHbIC A30TUCTHIE (ITYPHUHOBBIC M MUPUMUIMHOBBIC)
ocHoBanus B coctase JIHK u PHK, ux cnocoOHOCTh K KETO-€HOIBHON TAyTOMEPUU U
00pa30BaHUIO BOJOPOIHBIX CBSI3EH.

30. IlepeuncnuTe BayKHEHIINE HYKJICOTU B M HYKJICO3UAbI. ONMUIINTE XUMHYECKHUHA
COCTaB U CTPOCHHUE TOCIICTHHX.

31. Omnummure crpoenue JJHK. Chopmynupyiite mpaBuia Yapradda.

32. OxapakTepusyiTe poiib KOMIUIEMEHTAPHBIX OCHOBAHUI B MOJJIEPKAHUU
BTOPUYHOU CTPYKTYPBI.

33. Ilepeuuncnure ocobeHHocTu crpoenus Tpancnoptaoit PHK.

34. [an pparment oaHol u3 neneii Mmonekynsl JJHK:

-1A-nl-all-nT-nll-nl-nl-nll-nT-

a) 3aIUIINTE, KAKYI0 HYKJICOTHIHYIO ITOCIIEA0BATEILHOCTh HMEET
Bropas nens JAHK; 0) ykaxurte 3'- u 5'-KOHIIBL.

35.  Onummre CTPYKTypy U OMOJIOTUYECKYIO POJIb OCHOBHBIX I'PYIII YTIEBOIOB,
BXOJISAIINX B COCTAB KUBBIX OPTaHU3MOB.

36. Oxapakrepu3yiTe CTPOCHHE U HOMEHKIJIATYPY IMPOCTHIX YTIIEBO/IOB.

37. OxapakTepusyiiTe CTpO€HHE U CBOWCTBA CIIOKHBIX YTIIEBOJIOB.

38. Hamummre ctpykTypHBIe (OPMYIBL: a) o-D-rmrokonupanossl; 0) B-D-
[IIIOKOMHUPaHo3bL; o-D-rinrokodypanossr; 1) B-D-rnrokodypanossr; 1) a-D-bpykrodypanossr; 1)
B-D-dppyrrodypanos Kakoii ruapokcuit Ha3pIBaeTCs moyaneTanbHeiM? Kakoe erie Ha3BaHUE OH
umeer?

39. Hamummre peakuuu OKUCICHHWS D-TIIOKO3BI: a) a30THOW KHCIOTOH; 0)
peakTrBoM PDennHra; B) aMMUauyHbIM PAaCTBOPOM HUTpaTa cepeodpa.

40. Hamwmmwure, U1 KaKUX JAHCAXapHIOB BO3MOXXHO TNPOTEKAHHWE PEAKIUU
TUAPOJIN3a: a) caxapo3bl; 0) MaJbTO3BI, B) JIAKTO3bI; T) MeI00M0o3bl. Ha3oBuTE MPOMYKTHI
THJIPOJIM3a.

41. Hanwmmmure ypaBHEHUE THIPOJIN3A MEJUTION036I. [Ipy KakuX yCIIOBHSIX BO3MOXKHO
NpOTEKaHHWEe THAPOIU3A KIETYATKU?

42. ]Jlalite ompenelieHWE TOHATHS «THIMHAB. OXapakTepusyiTe OHOIIOTHYECKYIO
POJIb pa3IMYHBIX JIMIHAOB B OPTaHU3ME.

43. OnumuTe BBICIINE XUPHBIE KUCIOTHI, KJIaCCH(PUKAIIUIO U HOMEHKIIATYPY.

44, Kakue KapOOHOBBIE KHCIOTBI OTHOCAT K BBICIIUM JKHUPHBIM KHCIOTaM?
[TpuBenute mpuMepsl HOPMYII OCHOBHBIX HACBHIIIEHHBIX U HEHACBHIIICHHBIX BBICIIMX >KUPHBIX
KHCJIOT.

45, Hanummre CXEMY HICIIOYHOTO Tr'MApOJIn3a: a) OJICOMMAJIbBMUTOCTCAPUHA, 6)
JIMHOJIeHOAuNaapbMuTHHA. HazoBuTe MOJIYYCHHBIC TPOAYKTEI.

46. OnwumuTte CTpoeHue, pU3nUECcKrue U XUMUYECKHE CBOMCTBA, (DYHKIIMU POCTHIX
JUIHIOB B OPraHU3ME.

47. JlaiiTe onpeaeneHne MOHATHIO: «HoaHoe yucio». O KakuX CBOWCTBaxX KHUpa
MO’KHO CYAMTH I10 BEJINYMHE HOAHOIO yKcia?

48. ]laiiTe ompeneseHUE OHITHIO: «KUCIOTHOE YiciIo». O Kakux CBOWCTBAX XKHUpa
MO’KHO CYAMTH I10 BEJINYMHE KUCIOTHOIO YKcia?
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49. OnumuTte CTPOCHUE CISAYIOIUX IPYIII BEIecTB: GOChHOTUIIH B
rinepodochonunuasr; chunrodochonunuasr; THO3UTHOCHOTUITHIB; TTTHKOITUTTUIEL.

HessiThlii cemecTp (Ix3amen, ITK-11.4, [TK-12.4)

1.  Yro noHumaroT mox obOmeHoM BemiecTB? B ueM BbIpakaeTcsi B3aMMOCBA3b
OopraHu3Ma M cpejibl B mpoiiecce 0OMeHa BellecTB?

2. CocraBpTe (POpPMYIIy MaKpOIPTUUYECKOTO COEAMHEHHs u3: a) opTodochopHoii
KHUCIIOTHI, pu003bl U afeHuHA; 0) opTo(hOoCHOpPHOM KUCIOTHI U TIUIEPHHOBON KHUCIIOTHI, B)
opTodochopHON KUCIOTHI U MUPOBUHOTPATHONU KUCIOTHI; T') ABYX OCTAaTKOB OpTO(hOCHOpHOi
KHUCTIOTHI, puOO03bl, aJCHHHA, AalETWIbHOIO OCTaTKa, CEpbl, MAHTOTEHOBON KHUCIOTHl H
STUJIAMUHA.

3.  Kakona ctpykrypa AT® u ee ponb B oOMeHe 3Heprun? Kakas cBsi3b Ha3bIBACTCS
Makpospruyeckoit? PackpoiiTe CcyTb COBpPEMEHHOTO TMpEACTABICHUS O MEXaHHU3Me
Ounonoruueckoro okucieHus. Onumure cyOoCcTpaTHOE M OKUCIUTENbHOE QochopuiiupoBaHue,
Kak JiBa HampaBJieHus cuate3a ATO.

4.  Onumute oOMeH OenkoB. OxapakTepu3yHTe IMyTH pacmaaa OCIKOB.

5. Onumure npeoOpa3oBaHWEe aMUHOKHUCIOT, KaK HWCTOYHHMK BO3HHUKHOBCHHS
OMOJIOTUYECKH aKTUBHBIX COEIMHEHUH 1 HEOOXOIUMBIX aMHUHOKHCIIOT.

6. [IpuBenuTe cxeMy myTeil BbIBOJA aMMMaka M3 opranusma. OxapakTepusyiTe
OPHUTUHOBBIN IUKII.

7. Onuiure CHUHTE3 MEPBUYHBIX M BTOPUYHBIX aMUHOKHUCIOT. OXapakTtepusynte
3aMEHHMbIC 1 HE3aMECHUMBIC aMHHOKHCIIOTEHI.

8. Packpoiite cyTb MaTpuuHOI1 Teopun OMOcHHTE3a OemKa.

9. Kakne amunbl o0pa3yroTcss B pe3yibTaTe JIeKapOOKCHIMPOBAHUS ajaHUHA,

JU3UHA, THUPO3WHA, ructuauHa, Tpuntodana? KakoBa ux ponbp B opranusme? Hamummte
YpaBHEHHUS peaklMii 1eKapOOKCUIUPOBAHUS Ha3BAaHHBIX aMUHOKHUCIIOT U YKaXHUTE ()EPMEHTHI,
YCKOPSIOIIUE JaHHBIE MPOIIECCHI.

10. Kakme  merabonmuThl  00pa3ylOTcs B pe3ysbTaTe  OKUCIHUTEIBHOTO
JI€3aMUHUPOBAHUS ITyTAMUHOBOM KUCIOTHI, aCIapariHOBOM KUCIOTHI U anannHa? Hanumure
YpaBHEHHUS PEaKIuil U yKaxuTe (PepMEHTHI, YCKOPSIOIINE JaHHbIEC TPOLIECCHI.

11. VYuacrok mpaBoii nenu JIHK mmeer Takyro mocieaoBaTelbHOCTh HYKICOTHIOB:
I'TAALTALITAI'TTAAAATA... KakoBa BO3MOXHasi MOCJIEIOBATEIIbHOCTh AMHUHOKHUCIIOT
Oenka, cunTesupyemoro npu yyactuu u-PHK, tpanckpuOupyemoii taHHBIM (hparMeHTOM LieTn
JHK? O6bsicauTe, UCmonb3ys TabIUIly TeHETHUECKOTO KO/Ia.

12. Hanuwmmre MOCIEIOBATEILHOCTh HYKICOTHIOB B 00eWx IMemsx (parmMeHra
monekynbl JIHK, ecan u3BecTHO, 4TO mepBUYHAs CTPYKTypa ¢parMeHTa KOJUPYEeMOro Oenka
COOTBETCTBYET: aJla-Tpe-JIn3-acl-cep-TIu-TIIy-aci

13. YenoBek Mmaccoii Tema 70 kr exemHeBHO mnoiydaeT ¢ numed 3000kkanm u
Boiienser 27,0 v moueBuHbl. Kakas nons (%) ero exenHeBHONM NOTPEOHOCTH B 3HEPruu
KOMIIEHCUpYeTcs OelKaMu, eClIM cuuTaTh, uro norpednenue 1,0 r Oenka naer 4,0 kkam u
conpoBoxaaetcs BeinenenuemM 0,16 T a3ora B popMe MOYECBUHBI?

14. Onummre oOMeH HykienHOBBIX kucioT (HK). Oxapakrepusyiite pacman HK.

15. Onummre npeBpalieHus a30TUCTHIX OCHOBAaHUH B OpraHU3Me.

16. JlaiiTe BO3MOXHBIE CXEMBbI ()EPMEHTATUBHOTO TUIPOIN3a HYKICUHOBON KHCIOTHI
o neHTpasibHOMY (parmenty — nll — nT — al" — . Ykaxute dhepMeHThI, YCKOPSIOIINUE TaHHBIN
npouecc. Onpenenure, K KakUM HYyKJI€a3aM OHHM OTHOCATCS, HA KaKHME XHUMHUYECKHE CBS3U
JNEUCTBYIOT, M B 3aBUCHUMOCTH OT JTOTO OOBSCHUTE, OOpPa30BAaHUIO KAKMX KOHEYHBIX
IPOJYKTOB OHHU CIIOCOOCTBYIOT.

17. Hanummre ypaBHEHUs peakiuil (EPMEHTATUBHOTO JE3aMUHHUPOBAHUS BCEX
IIYPUHOBBIX U NHUPUMHUIMHOBBIX OCHOBAHWMW, HA30BUTE KOHEUHBIE MPOIAYKTHl pPEaKUUh M
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(bepMEeHTBI, KaTaTu3UPYIOIIKE ITOT MPOIIECC.

18. Vkaxute pazauuue B JSCTPYKLUUU JE3aMHHHUPOBAHHBIX IYPUHOBBIX U
NUPUMHUIMHOBBIX OCHOBaHM, HA30BHTE KOHEYHBIC MPOAYKTHI peakiuidi U (EepMEHTHI,
KaTaJIM3UPYIOIINE 3TOT IMPOIIECC.

19. Omnummre  OGuocunte3 HK.  Omnmmmre  ocoGeHHOCTH — 00pa3oBaHHS
NUPUMHUIMHOBBIX U ITYPUHOBBIX OCHOBaHHH.

20. Tloxaxwute poab S-pocdoprubo3ni-1-nupodocdara B OMOCHUHTE3E HYKICOTHIOB C
NUPUMHUIMHOBBIME M ITypPUHOBBIMH OCHOBaHMSIMHU. Hamumimre COOTBETCTBYIONINE YPaBHEHUS
peaKuui.

21. TlokaxuTe CXOACTBO U paznuuue B OMOCHHTE3€ IMypUHOBBIX U MUPHUMUITHOBBIX
ocHoBaHui. IIpoHymepyliTe NypUHOBbIE M IUPUMUIAUHOBBIE LMKIBI M  YKAKHUTE
MIPOUCXOXKICHNE KaXKI0r0 U3 aTOMOB yIJlepo/ia U a30Ta.

22. OxapakTepu3yiTe MpeBpalleHue yrieBoA0B B OpraHu3Me.

23. Onuummre JTUXOTOMUYECKUN U allOTOMUYECKUIN MyTH pacnaja.

24. Oxapaktepu3syiiTe npeBpalieHiue MUPOBUHOTPATHON KUCIOTHIB B a3POOHBIX U
aHa’pOOHBIX ycnoBHUsIX. OMUIINTE CIUPTOBOE OPOKEHHE.

25. VYKaxuTe B3aMMOCBS3b MIMOKCUJIATHOTO IIUKJIA U [IUKJIIA TPU- U TUKAPOOHOBBIX
kucnoT. [lokaxkute COOTBETCTBYIOIIMMHU ypaBHEHUAMHU peakiuii ponb  anetun- SCoA B
yKa3aHHBI IIPOIIeCcCax.

26. Ilpu kakoM MyTH IECTPYKIIMH MOHOCAXapuI0B IPUBEACHHAS HUKE PEaKus
3aHHUMAaeT IIeHTpaibHOe MecTo PpykT030-1,6-1udocdar — dochonuokcuaneTon + 3-
dbochormuIepruHOBBIN allbIeru?

27. TlocuuraiiTe SHEpreTUYECKUi OallaHC pacraja TIOKO03bI 0 IUXOTOMHUYECKOMY U
arlOTOMHUYECKOMY TTyTH.

28. Hanumwure ypaBHenus peakuuii pochopunupoBanust A/1D Ha ypoBHe cybcTpaTa
IPY pacnazie MOHOCAXapHUIOB 110 TUXOTOMUYECKOMY ITYTH.

29. Hcnonb3ys mpeBpallieHuil MeTaboIUTOB B IIUKJIE TPU- U AUKAPOOHOBBIX KHCIIOT,
HaliuTe 3Tamnel AerHIPUPOBAaHUS METa0OIUTOB. HanmuimmTe XuMuueckue ypaBHEeHUs peakiuil
U, YYUTBIBAsE OCOOCHHOCTH Tepenadyn dHeprun Ha cuHTe3 AT® uepes cucreMy JbIXaTeTbHBIX
(GbepMEeHTOB, TOJCUUTAUTE YUCIO CHHTE3UPOBAHHBIX MoJiekynl AT® 3a oauH UK
NpEeBpaICHHUS.

30. Omnummre 6uocuHTe3 yriuero1oB. [IpuBeaure MexaHu3M QOTOCHHTE3A.

31. Oxapakrepusyiite 0OMeH aunuI0B. OMHUIIUTE pacra KUPOB.

32.  Ommmmre mexanusM B-okucienns BXXK. Oxapakrepusyiite npeBpamieHus
TJIMIEpUHA.

33. TloacuuTaiiTe SHEpreTHYECKH OalaHC pacraja TpUCTeapruHa U TPUIMAIbMHUTHHA.

34. Hamumwure ypaBHEHHs PEaKIWU CTYNMEHYATOro (EpMEHTATHBHOTO THAPOIIH3A
TPUTIIAIEPUIOB: TATBMUTOAHOJICHHA, OJICOJMIIAypUHA, TPUOJICHHA.

35. JluHoneBasi KHMCJIOTa paspymaercs nmyTeM [(-okucieHus. Hamummre ypaBHEHUS
peaknm cryneH4daTtoro (GEepMEHTAaTHBHOTO pacmhaja JWHOJEBOW KuciaoTel. HazoBure
METa0O0IUTHI U (PEPMEHTHI, KATATU3UPYIOIIUE PEAKIUH.

36. Onmmure Mexarm3m ouocunaTe3a BXXK u tpurnenupuios.

37. Ommmmure ob6mern  QocpomumumoB. CyOcTpaTHO€ M OKHCIHTEIBHOE
dbochopunupoBanue, Kak aBa HanpapieHus cuHTe3a ATO.

38. OcymecTBUTEe OMOCHHTE3 MEBAJIOHOBOM KHUCIOTH U3 anetuwi- S-CoA. Hanummre
YPaBHEHH PEAKINN M YKaXKUTE PEPMEHTHI, YCKOPSFOIINE 3TH ITPOIIECCHI.

39. Omnummure Mmexanu3m d6uocuate3a BXXK u tpurnenupuaos.

40. Onwumute 6MocuHTE3 yriieBoaoB. [IpuBenuTe MexaHu3M (OTOCUHTE3A.
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41. Onwumure odmeH ¢ocdomunuaoB. CoBpeMEHHOE NPEACTABICHUE O MEXaHHU3ME
OMOJOTUYECKOTO OKUCIICHHUS.

42. OxapakTepu3ylTe OKCHUIOpPEAyKTa3bl, oOecledyuBaronye JAeruIpUpOBaHUE
cyOCTpaToB M nepegady aToMOB BOJOPOa HEMOCPEACTBEHHO Ha KUCIOPO/I.

43. HamnummuTe mojiHOE ypaBHEHHE PEaKIMH MPEBPAICHUS TJIMKOJIEBOW KHUCIOTHI B
[JIMOKCUJIOBYIO, TIOKa3aB yyacTue pepMeHTa.

44. HanummTe MOJHBbIE YPaBHEHUS PEAKIMil OKHCIECHUS U30JIMMOHHOW KHCIIOTHI /10
0-KETOTJIyTapoBOM KUCIOTHI. llokakure ydacTtue NEepBUYHOM M BTOPUYHOM NETHApPOreHa3s B
3TOM IPOLECCE U MOACUYUTANTE YUCIIO CHHTE3UPOBAaHHBIX MOJIeKya ATO.

45. OxapakTepu3yiTe BOJHBIA U MUHEPATbHBIA OOMEH.

46. OmnumuTe B3aMMOCBS3h OOMEHa OENKOB, HYKJIEWHOBBIX KHCIOT, YIJIEBOJOB
JUIHUIOB.

47. TlokaxkuTe 3HaUYe€HHWE META0OJUTOB LMKJIA TPU- M JTUKAPOOHOBBIX KHUCIOT B
OenkoBoM oOMeHe. HamumnTe ypaBHEHHUS XUMUYECKUX PEAKIIHA.

48. Omnumure YPOBHHU PETYIANNHU ITPOUECCCOB JKUBHCACATCIIBHOCTU B IIPUPOIC.

49. OxapakTepusyire OIIEPOHHBIN YPOBEHB perysuuu OuocuHTe3a
MH(OPMALMOHBIX MakKpoMoJsieKyia. JlaiiTe NMOHSTHE O JIAaTEHTHOM U aKTHUBHOM COCTOSIHMM
MH(OPMALIMOHBIX MAKPOMOJIEKYIL.

50. Oxapakrepu3yiTe TOPMOHAIBHYIO PETYIISIUIO YTIIEBOIHOTO OOMEHA.

8.4. Meroauyeckne MaTepuaJbl, oONpeleisiiOliMe NPOUEeIyYPbl OLEHUBAHUS
3HAHUI, yMeHMil, HABBIKOB M (WJIM) ONBITA JAeATeJbHOCTH, XapaKTepPU3YIOIIUX 3TaMbl
(popMHpoBaHUSI KOMIIETEHIUI

IIpomesxyTouHas arTecTanus NpOBOIUTCA B (OpME 3K3aMEHa.

DK3aMeH 1O JUCHUIUIMHE WIA €€ YacTH HMMEeT LEelb OIECHUTh CHOPMUPOBAHHOCTH
KOMIIETEHIIUH, TEOPETUUYECKYI0 M MPAKTUYECKYIO MOATOTOBKY CTY/EHTa, €ro CIOCOOHOCTh K
TBOPYECKOMY MBIIIICHHIO, TPHOOPETEHHBIE UM HABBIKM CaMOCTOSATENbHOM paboThl, yMeHue
CHUHTE3UPOBATH NOJyUYEHHBIE 3HAHNUS U IPUMEHATh UX IIPH PELICHUH TPAKTUYECKUX 3aad.

3auer ciayKuUT (QOpMOM HPOBEPKHM YCBOEHHS Y4eOHOro Marepuana, FOTOBHOCTHU K
MPAKTUYECKON JESITETbHOCTU U YCIEIIHOTO PEIEHHUS CTYAeHTaMU y4eOHbIX 3a/1a4.

[Ipn OannbHO-pEHTUHIOBOM KOHTpPOJIE€ 3HAHUM WTOroBas OLIEHKAa BBICTAaBISIETCA C
y4eToM HaOpaHHOW CyMMBI OaJlIoB.

VY CTHBIN OTBET HA DK3aMEHE

IIpu ompeneneHun ypoBHS JOCTHXKEHMHM CTYAEHTOB Ha »HK3aMeHE HeoO0XOAUMO
oOpamiate 0co00oe BHUMaHHUE Ha CIeyIoIee:

— JIaH TOJIHBIN, pa3BEPHYTHIN OTBET Ha MIOCTaBJICHHBIN BOIIPOC;

— MOKa3aHa COBOKYMHOCTb OCO3HAHHBIX 3HAaHMH 00 00bekTe, MpOsBIAIOLIAsICS B
CBOOOJTHOM  ONEPUPOBAHMHU  MOHATUAMH, YMEHHUHM  BBIJCIUTh  CYIIECTBEHHbIE U
HECYLIECTBEHHBIE €0 NPU3HAKHU, IPUYUHHO-CIIEJCTBEHHBIE CBSI3H;

— 3HaHHE 00 O0OBeKTe EeMOHCTpUpYyeTCcs Ha (OHE MOHHMAHMSI €ro B CHCTEME
JTAaHHOW HayKU U MEKIUCIUIIIIMHAPHBIX CBSI3EH;

— oTBeT (GOPMYJIUPYETCS B TEPMUHAX HAYKH, U3JI0KEH TPAMOTHBIM JIMTEPATYPHBIM
A3BIKOM, JIOTUUEH, JI0KA3aTeNEH, JEMOHCTPUPYET aBTOPCKYIO MO3ULUIO CTY/ICHTA;

— TEOPETUYECKHE MMOCTYIAThl MOATBEPKAAIOTCS PUMEPAMHU U3 MTPAKTUKU.

TectupoBanue

IIpu onpeneneHnn ypoBHS JOCTHXKEHUH CTYJEHTOB € IOMOIIBIO TECTOBOTO KOHTPOJIS
OTBET CUUTAETCS MPABUIIbHBIM, €CIIH:

— B TECTOBOM 33/1aHUU 3aKPbITOI (POPMBI ¢ BELIOOPOM OTBETa BHIOpaH MPaBUILHBIN
OTBET;

— 10 BOIIpOCaM, MpeayCMaTPUBAIOIIMM MHOKECTBEHHBIN BBIOOP MPaBUIBHBIX
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OTBETOB, BEIOpaHbI BCE MPABUIILHBIE OTBETHI;

— B TECTOBOM 33JaHUH OTKPBITOM (POPMBI JaH MPaBUIIbHBII OTBET;

— B TECTOBOM 3a/laHMM HA YCTAHOBJICHWE MPABUIBHOW MOCIEA0BATEIbHOCTH
yCTaHOBJICHA MPaBUJIbHASI TOCIIEI0BATEILHOCTD;

— B TECTOBOM 3aJJaHMM Ha YCTAHOBJEHHME COOTBETCTBUSA COIIOCTABIICHUE
IIPOM3BE/IEHO BEPHO JJIsl BCEX Hap.

[Ipu oneHMBaHWU YYUTHIBAETCS BEC BOMpoca (MAaKCUMaIbHOE KOJMYECTBO OAlJIoOB 3a
MPaBWIbHBIM OTBET YCTaHABIMBAETCs IMpPENojaBaTelieM B 3aBUCUMOCTU OT CIIOKHOCTH
Bonpoca). KonmuecTBo OamioB 3a TECT YCTaHABIMBAETCA IOCPEICTBOM OIMpEesieHuUs
MPOLIEHTHOTO COOTHOILIEHUSI HAOPAHHOTO KOJIMYECTBA OAJIJIOB K MAKCUMAJIbHOMY KOJIMYECTBY
OasioB.

Kpurepuu onenku

J1o 60% mpaBUIIbHBIX OTBETOB — OLIEHKA «HEYAOBIETBOPUTEIBHOY.

Ot 60 10 75% npaBUIBLHBIX OTBETOB — OIIEHKA
«ynosaeTBopuTenbHO». OT 75 10 90% npaBUIBHBIX OTBETOB —

OLICHKA «XOPOLIO».

Cspiize 90% npaBUIbHBIX OTBETOB — OLIEHKA «OTIUYHOY.

Bonpocsr 1 3aganus s yCTHOTO onpoca

[Ipu onpeneneHUM ypoBHSI JOCTHXKEHUN CTYJEHTOB IPU YCTHOM OTBETE HEOOXOAUMO
oOpaiats 0co60e BHUMaHUE Ha CIIEeIYIOIIee:

- JIaH IIOJIHBIM, pa3BEPHYTHIM OTBET Ha IIOCTABJICHHBIN BOIIPOC;

— MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAaHHH 00 OOBEKTEe, MPOSBIIAIONIASCS B
CBOOOAHOM  OMNEPUPOBAHUU  TOHATHSIMH, YMEHUM  BBIICIUTH  CYIIECTBEHHBIE U
HECYIIECTBEHHBIE €0 MPU3HAKHU, IPUIUHHO-CIICCTBEHHbBIE CBSI3H;

— 3HaHUE 00 OOBEKTE NIEMOHCTPUPYETCS Ha (OHE MOHUMAHUS €r0 B CHCTEME
JTAaHHOM HAyKU U MEKIUCIUIIMHAPHBIX CBS3EH;

— oTBeT (popMynupyercs B TEPMUHAX HAYKH, W3JIOKEH JINTEPATYPHBIM SI3BIKOM,
JIOTUYEH, A0KA3aTeIIEH, IEMOHCTPUPYET aBTOPCKYIO MO3HUIIMIO CTYIEHTA;

— TEOPETUYECKHE MTOCTYNIAThI IOATBEPKAAKOTCS
mpuMepamMu U3 NpakTUKU. OLIEHKa 3a OIIPOC ONPEAETAETCS
IPOCTHIM CYMMHPOBaHHEM OAJIIOB:

Kpurepnn onenku orsera

[IpaBuibHOCTH OTBETa — 1 Oan.

BcecroponHocTs u rmy6uHa (1monHoTa) oTBeta — 1 Gai.

Hanuune BeiBOgOB — 1 Gast.

CoObroneHne HOpM JITepaTypHOil peun — 1 Gast.

Brnanenue npodeccnonanpHoi nekcukon — 1 6am.

Wroro: 5 6annos.

[IpakTrueckue 3agaHus

[Ipu onpeneneHnn ypoBHS JOCTHXKEHUN CTYJAEHTOB IIPH BBIIIOJHEHUH MPAKTUYECKOTO
3a/laHusi He0OX0IMMO o0paIniaTh 0c000e BHUMaHHUE Ha CIIEAYOIIee:

— 3aJJaHUE BBIIIOJIHEHO MPABUIIBHO;

— MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAaHUH 00 00beKTe, MPOSBIAIOLIAsCS B
CBOOOJTHOM  OINEPUPOBAHMU  TOHATUAMH, YMEHHUU  BBIJCIUTH  CYIIECTBEHHbIE U
HECYILIECTBEHHbIE €0 MPU3HAKHU, IPUYUHHO-CIIECTBEHHbBIE CBSI3H;

— yMeHHE paboTaTh ¢ 0OBEKTOM 3aJlaHusl JEMOHCTpHUpYETCS Ha (OHE MOHUMAaHUS
€ro B CHCTEME JaHHOW HAyKH U MEXIUCLUUIIMHAPHBIX CBS3EH;

— oTBeT (popMynupyercs B TEPMHUHAX HAYKH, W3JIOKEH JINTEPATYPHBIM SI3BIKOM,
JIOTUYEH, A0KA3aTeIEH, IEMOHCTPUPYET aBTOPCKYIO MO3HUIIMIO CTY/IEHTA;

- BBITIOJIHEHHE 3a/1aHUsl TEOPETUYECKH 00OCHOBAHO.

OneHka 3a onpoc ONpeaenseTcs IPOCThIM
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cyMmMmupoBaHueM O6ansioB: Kputepuu olieHkH OTBeTa
[TpaBMIIBHOCTH BBITIOJIHEHUS 3a1aHust — 1 Ga.
BcectoponHOoCTh 1 rTyOMHA (TIOTHOTA) BRIIOTHEHUS — 1 Oa.
Hainmuue BeiBO1OB — 1 Oaul.
CobnroieHne HOpM JTUTEPATYPHOU peun — 1 Oas.

Brnanenue npogeccruoHanbHON IeKCUKoi — 1 6am.

Uroro: 5 6annos.

KonrponsHas pabora

Bunbel KOHTpPOJIBHBIX padOT: ayJUTOpHBIE, AOMAILIHHE, TEKYIIHME, SK3aMEHAI[MOHHBIE,
NUCbMEHHBIE, Ipaduyeckue, IMpakTUYeCKHe, (QpPOHTalbHble, HHAUBUAYyalbHbIE. CHcTeMa
3aJJaHU{ TMCbMEHHBIX KOHTPOJIBHBIX padoT JOJKHA:

- BBISBJIATh  3HAHUS  CTYJEHTOB 110 ONPEAEICHHOM JAucuuIUIMHE (pasgeny
JUCITUATIIINHBI ),

- BBISIBJIATh [IOHMMAHUE CYIIIHOCTH M3y4aeMbIX MPEAMETOB U SIBIECHUH, UX
3aKOHOMEPHOCTEH;

— BBISBIIATH YMEHHE CAMOCTOSTENILHO JIeNIaTh BHIBOIbI M 0000IEHNUS;

— TBOPYECKU UCIOJIb30BATh 3HAHUS U HABBIKHU.

TpeboBaHMs K KOHTPOJBLHON PabOTE 110 TEMATHYECKOMY COJIEP>KAHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxke KOHTpOJIbHBIE PA0OTHI MOTYT BKJIIOUATh IIEPEUEHb
IIpaKTHYECKUX 3a1aHuii. Kpurepnn oneHku oTeera

IIpaBunabHOCTH OTBeTa — | Gasut.

BcecroponHocTs u rimy6uHa (rosnHoTa) orsera — 1 6ai.

Hannuue BeiBOgOB — 1 Gast.

CobmroieHue HOpM TUTEPaTypHOM MUCbMEHHOM peun — 1 6am.

Brnanenue mpogeccnoHanbHON JIeKCUKOM — 1 6am.

Uroro: 5 6annos.

9. IlepeyeHb OCHOBHOI M JONIOJHUTEJIBLHON y4eOHOM JIUTEPATYPHI

OcHoBHas1 InTepaTypa

1. Ansamkuna, E. A. JIaGopatopHublie paboTel o 6uoxumuu [Tekcr] : yue0. mocobue / E.
A. Ansamkuna, I'. A. CononoBuukoBa, C. A. SImamkun ; Mopaos. roc. nea. uH-T. — CapaHck,
2011. - 96 c.

2. bapeimieBa, E. [lpaktuueckwe ocHOBBI Omoxumum : ydeOHoe mocobme / E.
bapermieBa, O. bapanoBa, T. I'amOypr ; OpeHOyprckuii rocyaapCTBEHHbIH YHMBEPCHTET. —
Openbypr : OpenOyprckuil rocynapctBeHHblii yHuBepcuter, 2011. — 217 c¢. — Pexum
nocryma: o moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=259197 . —
Tekcr : 2IeKTPOHHBIN.

3. bapeimieBa, E. Teopermueckue OCHOBBI OmoxuMmMumM : y4deOHoe mocobme / E.
bapeimesa, O. bapanoBa, T. 'amOypr ; OpeHOyprckuil rocyJapcTBEHHbI YHUBEPCUTET. —
Openbypr : OpeHOyprckuii rocynapctBeHHbldt yHuBepcuter, 2011. — 360 c. — Pexum
noctyna: no moxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=259198 . —
TeKCT : 2IEKTPOHHBIM.

4. ®omunbix, B.JI. buoxumus : yaedHo-meToauueckoe nocoodue / B.JI. ®omunsix, E.B.
Tapacenko, O.H. JlenucoBa ; pexn. IL.I. IlaBmoBckas ; I[IOBOMKCKMI TrOCyJapCTBEHHBIN
TEXHOJIOTHYECKUN YHUBEPCUTET. — ﬁomKap-Ona : III'TY, 2014. — 144 c. : un. — Pexum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=439171

JlonoiHUTEILHAS JTUTEpPaTypa

1. Anavkuna, E. A. buoxumuss u OCHOBBl Ouoperynsuuu opranu3moB. Yacte [
Cratnuecka 6uoxumus : yuebnoe nocobue / E. A. Ansmkuna, I'. A. CononoBuukona C. A.
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SAmamkun. — Capanck: Mopaos. roc. nea. us-t, 2007. — 52 c.

2.  TiwoxkaBkuna, H. A. buooprannueckas xumus : yueonuk / H. A. TrokaBkuna, lO.
U. Baykos. — M. : JIpoda, 2008. — 542 c.
3. Oumnmosuy, FO. b. buomornyeckass xumus : yde0. mocoOue st CTYACHTOB

BbicHl. y4eO. 3aBenenuii / 0. b. ®ununmosuy, H. U. Koanesckas, I'. A. CeBocTbsiHOBa, [H
ap.]. — M. : Akagemusi, 2005. — 256 c.

4.  Komos, B. Il. buoxumus [Tekct] : yueb. ana akangem. OakanaBpuata / B. IL.
Komog, B. H. IlIBexosa ; nox obm. pexn. B. I1. Komoa. — 4-¢ u3a., ucnp. u non. — M. :
FOpaiit, 2014. - 640c.

5. Kyzpmuuesa, JI. B. buonoruueckas xumus [Tekcer] : kparkuit kypc neknwmii / JI. B.
Kyspmuuesa, P. B. bopuenko, O. C. HoBoxwuioBa. — Capanck, 2012. — 173 c.

10. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CEeTH
«HHTepHEeT»
1 http://biochemistry.ru/biohimija_severina/B5873Content.ntml - Buoxumus: Ywuel.
11 By30B Ilox pen. E.C. Cesepuna., 2003. 779 c.
2. http:/ffiles.lib.sfu-kras.ru/ebibl/umkd/175/u_lectures.pdf -  buoxumus u
MOJIEKYJIIipHA Ouojorus. DJIEKTPOHHBIN yueOHO-MeToaudeckuil komiuiekc. Kypc
JEKIUI

11. MeToauyeckue yKa3zaHusi OOy4YAIOIIMMCH IO OCBOCHUIO JTUCHUILIHHBI
(Moxy.Jist)

[Ipu ocBoeHMM MaTepuana AUCIUTIMHBI HEOOXOIMMO:

— CIUTAHUPOBATh U PACTIPEACTUTH BpeMs, HEOOXOIUMOE IS U3YUCHHS] AUCIUILIIUHBL;

- KOHKPETU3UPOBATh JJIsl ce0sl TUTaH U3YUEHUS MaTepraa;

— 03HAKOMUTHCS ¢ 00BEMOM U XapaKTePOM BHEAYAUTOPHON CAMOCTOSTEIbHOM
paboTHI ISl MOTHOIIEHHOTO OCBOEHHUS KaXK/I0M U3 TeM JTUCIUTIINHEI.

Cuenapuii u3ydyeHnus Kypca:

- npopaloTaiiTe KKyt TeMy 10 IpeiaraMoMy HUKE alrOpUTMY JAEHCTBHIA;

— PETYJISIPHO BBIMOJIHANTE 3aJJaHusl Uil CAMOCTOSITEIbHON paboThl, CBOEBPEMEHHO
OTYMTHIBAMTECH MPENOaBaTeN0 00 UX BHINOJIHEHHH;

- W3y4WB BECh MAaTe€pHall, MPOBEPHTE CBOW YPOBEHb YCBOEHHUS COJIECPIKAHUS
JUCHHUIIIIMHBI U TOTOBHOCTH K C1a4€ 3K3aMCHA, BBIIIOJITHUB 3a1aHUA U OTBETHUB CaMOCTOSATCIIBHO
Ha IPUMEPHBIE BOIIPOCHI JJIs IPOMEKYTOYHON aTTECTALUU.

Anroput™m paboThl HaJl KaXKAOH TEMOM:
— U3Y4YUTE COJAEPKAHUE TEMBI BHAUYaJIE 110 JEKIIMOHHOMY MaTepHally, a 3aTeM I10
JIPYTUM UCTOYHHMKAM;

— MPOYHUTANTEe JOMOJHUTENBHYIO JHUTEpaTypy W3 CIHCKA, TPEI0KEHHOTO
Iperno/iaBaTeseM;

— BBIMUIIUTE B TETPaJb OCHOBHBIC MOHATHS U KAaTErOPHH IO TEME, HCIONb3ys
JEKIMOHHBIA MaTepuall WIM CJIOBapH, YTO TIOMOXET OBICTPO MOBTOPUTH MaTepuan MpH
IIOATOTOBKE K HpOMe)KYTOqHOﬁ aTTeCTaluu,

— COCTAaBbTC KpaTKI/Iﬁ IUIaH OTBE€TA II0 KaXJIO0MYy BOIIPOCY, BBIHOCMMOMY Ha
00CyX/ICHUE Ha ayJUTOPHOM 3aHSTHH;

— MMOBTOPHUTEC OINMPECACIICHNA TCPMUHOB, OTHOCAIINUXCA K TEME,

— MPOyMaiTe MPUMEPHl U WILTIOCTPAMNA K OOCYXJICHHIO BOIIPOCOB IO M3y4aeMOM
TEME;

— HOI[6epI/ITe HUTAThl YYCHBIX, 06HleCTBeHHI)IX )IeﬂTeJ'IeI\/'I, HY6J'II/IHI/ICTOB, YMECTHEBIC
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C TOUYKH 3peHHs 00CyX1aeMOon MPOOIEMBI;
- NPOJYMBIBAlTE BBICKa3bIBaHUS 10 TeMaM, MPEUIOKEHHBIM K ayJAHTOPHBIM
3aHSATHSIM.

Pexomenpanuu no padbore ¢ JIuTepaTypoi:

—  O3HAaKOMBTECh C aHHOTALMSIMHU K PEKOMEH/IOBAHHOH JINTEPAType U ONPEICIUTE
OCHOBHOUW METO/] M3JIO)KEHUS MaTepHaia TOro WiIH HHOTO UCTOYHHKA;

- COCTaBbTE COOCTBEHHEIE AHHOTAlMX K APYTr'UM UCTOYHHUKAM, YTO IIOMOKCT IIPU
HOATOTOBKE pehepaToB, TEKCTOB PEUeii, IPH MOJTOTOBKE K IPOMEKYTOYHOM aTTECTAIHNH;

- BLI6epI/ITe TC UCTOYHUKH, KOTOPBIC HaubOoJiee noAXOoadAT AJId NU3y4CHUA KOHerTHOfI
TEMBI;

—  mpopaloTaiiTe cojepkaHie UCTOUYHHKA, ChopMyIHpyiiTe COOCTBEHHYIO TOUKY
3peHHst Ha MPoOJIeMy € OMOPOH Ha MOIYYEeHHYIO HHPOPMALIHUIO.

12. Mlepeyens HHPOPMAIMOHHBIX TEXHOJIOTHI

Peanuzanus y4eOHOW mnporpamMMbl 00€CHE€UHMBAETCs JIOCTYIIOM KaKIOro CTYAEHTa K
MH(}OPMaLIMOHHBIM pecypcaM — 3JIEKTPOHHOIN Onbanoreke u cereBbIM pecypcam Mutepuer. s
ucnionb3oBanuss MKT B yueOHOM mpolecce HCHONb3yeTcs MporpaMMHoe oOecreyeHue,
MO3BOJIAIONIEE OCYILECTBIATh MOUCK, XPAaHEHHE, CUCTEMATHU3alllio, aHalIM3 M IPE3CHTALUI0
uHpOpMaLKK, SKCIOPT HHPOPMALMK Ha HUPPOBbIE HOCUTENIN, OPraHU3ALMI0 B3aUMOJICHCTBUS B
pEaTbHON M BUPTYaAILHOW 00pa30BaTEIbHOMN Cpeie.

WuauBuyanbHble pe3yibTaThl OCBOEHHUS IUCHMIUIMHBI CTYAEHTaMH (UKCUPYIOTCS B
AIIEKTPOHHOH MH(POPMAITMOHHO-00pa30BaTEILHON CPeie YHUBEPCHUTETA.

12.1 [lepeyeHb NPOrpaMMHOIo odecredeHnst
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer I[TPOD

12.2 Ilepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

(oOHOBJIEHHE BHINOJTHAETCS esKeHeleTbHO)

1. Uudopmanmonno-npasosasi cucrema «I"’APAHT» (http://www.garant.ru)

2. CnipaBouHas npaBoBas cuctema «Koncymprantl Loy ( http://www.consultant.ru)

12.3 IlepeyeHb cCOBpeMeHHBIX NPO(ecCHOHATBHBIX 0a3 TaHHbBIX
1. IIpodeccuonanpHas 6a3a naHHBIX «OTKPHITHIE JaHHbIE MUHKCTEpPCTBA 00pa30BaHUs U

nayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Tlpodpeccuonansuass 6aza maHHbIX «IlopTanm OTKPHITBIX JaHHBIX MHUHHCTEPCTBA
KyabTypsl Poccuiickoit denepanuuny» (http://opendata.mkrf.ru/)

3. DnekTpoHHas 6ubnuoredHast cucrema Znanium.com( http://znanium.com/)

4. Hayunas anektponHas oudaumoreka e-library( http://www.e-library.ru/)

13. MartepuajibHO-TeXHHYECKOe o0ecreyeHne TUCHUIINHBI (MOAYJIs1)

Jns  mpoBeleHUs — ayJUTOPHBIX  3aHATHM  HEOOXOIMM  CTaHJapTHBIM — Habop
CHenualn3upoBaHHON yuyeOHON Mebenn 1 yueOHOro o00pyA0BaHUs, a TaKXKe MYJIbTUMEIUITHOE
0o0opy0BaHUE A JIMOHCTpAIMM Mpe3eHTaluil Ha JeKiusaxX. [|is mpoBeAeHus MPpaKTHYECKUX
3aHSATHA, a TakKe OpraHu3alid CaMOCTOSITEIbHOH Pa0OTBI  CTYJEHTOB  HEOOXOIUM
KOMITBIOTEPHBIH KJIacC ¢ pabOYMMU MECTaMH, 00eCIEeUNBaAIOIIMMU BBIX0 B IHTEpHET.

[Mpr w3ydeHHH NIUCHMIUIMHBI WCIOJB3YeTCS] WHTEPaKTUBHBIA KoMmriutekce Flipbox s
NpOBEICHUST Tpe3eHTalUuid U BUACOKOH(EpeHluH, cucrema iSpring B mpoliecce HpOBEpKU
3HAHWH 0 ANEKTPOHHBIM TECT-TPEHAXKEPAM.
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WuauBuayanbHbIe pe3ylbTaThl OCBOCHUS TUCHUIUIMHBI CTYACHTaAaMH (UKCUPYIOTCS B
3JIEKTPOHHON HH(POPMALMOHHO-00pa30BaTEIbLHON Cpeie yHUBEPCUTETA.

Peanuzanus y4eOHOW mporpamMMbl 00ECIEUMBACTCS JIOCTYIIOM KaKIOTO CTYAEHTa K
MH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHON 0uOnuoTeke u cereBbIM pecypcam MuTepHer. s
ucnonb3oBanus KT B yueOHOM mporiecce He0OOXOAUMO HAJIMYKE MIPOrPaMMHOTO 00ECTICYeHHUS,
HO3BOJISIOIIEr0 OCYILECTBIIATh NOUCK HH(pOpMaLMU B ceTH MIHTepHeT, cucTeMaTu3aluo, aHaau3
U TIPE3EHTALUI0 HHPOPMAIIUH, SKCIOPT WH(OpMAIK HA HU(POBBIE HOCUTEIH.

1. YueOHasi ayauTopusi JJisl NMPOBeJeHUs 3aHATHH JIEKIMOHHOIO THUIIA, 3aHATHUI
CeMHHAPCKOI0 THIIA, TPYNIOBLIX U HHAUBHAYAIbHBIX KOHCYJIbTAIUIH, TEKYLIEI0 KOHTPOJIS
U NPoMeKyTO4HOi atTecTanuu (Ne 15)

ITomenieHne yKOMILJIEKTOBAHO —CIIELUAIN3UPOBAHHOM MeOenbl0 M TEeXHUYECKHMHU
CpeAcTBaMu O0y4YEeHHUS.

OcHoBHOE 000pyI0BaHUE:

HaGopbl 1eMOHCTpallMOHHOTO O0OPYJOBAaHUS: aBTOMAaTH3MPOBAHHOE paboyee MECTO B
coctaBe (yueOHbIM MyJIbTUMEIUHHBIA KOMILJIEKC TpHOyHa, NPOEKTOp, Ja3epHas YyKaska,
MapkepHas Jocka); koiaoHku SVEN.

Y4eOHo-HaIAIHBIE TOCOOUS:

[Ipeszentanuu.

JIM1eH3MOHHOE TporpaMMHOe obecreueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

2. YyeOHast ayAuTOPUA 1JIS1 IPOBeAeHUS Y4eOHbIX 3aHATHI.

YuyeOHass ayauTopus [Jsi NPOBeJeHMS 3AHATHH JIEKIMOHHOIO THIIA, 3AHATHH
CeMHHAPCKOI0 THIIA, TPYNNOBbIX U HHAUBHAYAIbHBIX KOHCYJIbTAIUI, TEKYLIEI0 KOHTPOJIS
U MPOMEKYTOYHOM aTTecTaluu.

JlaGoparopusi Ouosioruyeckoii xummuu, Ne21.

[Tomenienue ocHamieHo 000pyI0BaHUEM M TEXHUYECKUMHU CPEICTBAMU O0yUEHUSI.

OcHOBHOE 000pY/JIOBaHUE:!

HoytOyk Lenovo; mpoekTop; sKkpaH.

JIaGopatopHoe obOopynoBanue: caxapumerp CVY-5; mkadp cymmmeaeii CHOJI; Becb
TEXHUYECKUE; HAa0Op IMpb; aKBaAUCTUIUIATOP; BEChI JJAOOPATOPHBIE;, OUYKU 3AILUTHBIE; AJIEKTPOIUINTKA
OINT-1.

Crneunanu3upoBaHHasi MeOEb:

CTYJIbS BUHTOBBIE; CTOJIbI JJa0OpaTOpHBIE; MKad BBHITSLKHOM; mKad JUIst TpuOOpoB; HIKad
JUISL XpaHEHUs] PEaKTHUBOB.

Y4eOHO-HAIIAIHbIE TOCOOUS:

[Ipesentanuu; HaGop Tabmun no xumuu (Ilepmonnueckas cuctemMa XHMHUYECKUX
sanementoB JI. WM. MenneneeBa, Tabmuna pacTBOPUMOCTH, OJEKTPOXMUMUYECKUHA psif
HaIPSDKEHUS. METAIIIIOB).

JIM1IeH3MOHHOE MTpOorpaMMHOe obecrieueHue:

—  Microsoft Windows 7 Pro.

—  Microsoft Office Professional Plus 2010.

— 1C: YuuBepcurer [IPOD

3. llomemenne 1Jist CaMOCTOATEJIBbHOM padoThl, ayauTtopus Nell.

[Tomemnenue ocHaimeHo 000PYIOBaHUEM U TEXHUYECKUMHU CPEACTBAMHU 00YUECHUSI.

OcHOBHOE 000pYJIOBaHUE:

ABTOMaTH3UpOBaHHOE pabouee MecTo (B COCTaBe: MEPCOHAIbHBIA KOMIBIOTEpP) C
BO3MOXKHOCTBIO MOJKIIOUYEHUsI K ceTd "MHTepHeT" M obecreueHueM JO0CTyNa B AJIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BaATENHHYIO CPE/ly YHUBEPCHUTETA.

Y4eOHO-HAMISHBIC TTOCOOUS:
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Meroanueckue pexkoMeHnauuu «MeToauvyecKkue pEeKOMEHIAlUK 10 OpraHU3aluu
ayIUTOPHOM W  BHEAYOUTOPHOW  pPabOThI  CTYJAEHTOB  E€CTECTBEHHO-TEXHOJOTHYECKOTO
dakybTeTay.

JIMIeH3MOHHOE IPOrpaMMHOE 00eCIIEUeHNE:

— Microsoft Windows 7 Pro.

— Microsoft Office Professional Plus 2010.

— 1C: Yuausepcuret [TPOD

4. TloMeleHue JJisi CAMOCTOSATEILHOI padoThbl (Nel01).

YuraabHbIA 3aJ1.

[Tomenienue ocHaieHo 000pyI0BaHUEM U TEXHUYECKUMHU CPEACTBAMHU 00YUCHUSI.

OcHOBHOE 000pYIOBaHUE:

KomnbrorepHas TeXHHMKa C BO3MOXKHOCTBIO MOJKIOYEHUs K cetu "HurepuHer" wu
obOecrieyeHHEeM  JIOCTyNa B O3JEKTPOHHYI  HMH(DOPMAIMOHHO-0O0pAa30BATEIBHYIO  CpeIy
yHuBepcutTeTa (KoMmmproTep 10 mT., MpOeKTOop C 3KpaHOM | IIT., MHOTO(YHKIIMOHAIHHOE
ycrpoiictBo 1 mt., npunrep 1 mr.).

YueOHOo-HarIIHbIE TOCOOHUS:

VYyeOHUKH U y4eOHO-METOIUYECKHE MOCOOWs, TMEPUOJUYECKUE H3JaHUsl, CIPaBOYHAs
JUTepaTypa, CTeHAbl C TEMAaTUYECKUMU BBICTABKAMH.

JIMIeH3MOHHOE IPOrpaMMHOE 00CCIICUCHHE:

- Microsoft Windows 7 Pro

- Microsoft Office Professional Plus 2010

1C: Yuusepcuter [IPOD
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