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L IIEJIM OCBOEHHA THUCHUILIHHBI

«JlononuuTenbHEIEe TIABLI OPTAHHYCCKOW XMMHM» — TMCHUILUIHHA, KOTOPAas SBISAETCS JIOTH-
YECKHM POJOILKEHHEM THCIUILIHAL «Opranudeckas XUMUL), OJHA U3 (yHAaMEHTanbHbIX JHC-
IHINIHH I cTynenToB HampaBieHmd 18.03.01 «Xumuueckast TeXHOIOTHAY, IENBI0 Mpenoiasa-
HHA KOTOPOH ABISETCA PA3BUTHE INOHHMAHHA CYITHOCTH XMMHYECKHX NPOLECCOB, X NPHPOALI,
nprobpeTeHre # 0TpadoTKA MPAKTHUYSCKIX HABBRIKOB MPOBEACHHS 3KCIIEPHMEHTOR II0 IONYUYSHHIO,
BEIIENEHUIO, OUHCTKE W WACHTH(OHKAIIHE OpPraHHvecKuy BelECTR B ab0paTOPHEIX YCIOBHAX.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPY OITIOII BO

Hucimmmiaa «JomoMHETEIEHEIE TIABEL OPTaHIIeCKOH XHMHAR» H3yuaeTcs B 6a30B0i yacTh
OII0Ka NUCILIMAITIHH.

IlepedeHs THCIMIIIKE ¢ YKA3aHHEM pa3aelioB (TeM), YCBOSHHE KOTOPLIX CTYAeHTaMU HeoDXo-
ITMMO JUIsT H3Y4eHUA AUCUUIIHHEL " JIONOMHHTENbHBIE TTIaBbl OPTaHUYecKOH XuMun "

1. Heoprapmgeckas xuMus (0010as) (CTPOCHHAES ATOMA, MICKTPOOTPHIATEIEHOCTE, XHME-
4EeCKasl CBA3E: THIIBI cBA3ell, 3Heprus cpa3ell, XUMHIeCKHe PeaKkIHU, OKHUCIHUTENH H BOCCTa-
HOBHTEIH, KHUCJIOTEL H OCHOBAHHA, KOMILITCKCHBIE CO@,IEHHGHHH).

2. Oprauuqeckas XuMHS (TIPHHITATTE HOMEHKIATYPHL, KIACCH(UKAITHAA OPTAaHHYECKHAX COEaM-
HEHHH, CII0COOLI NONYYEHHs H CBOHCTBA OCHOBHEIX KJIACCOB OPTaHHYECKHX COeIHHEHHH:
YTIEBOAOPOAOB, TANOTEHIIPOU3BOHBIX, CIUPTOB, (PEHONOB, KAPOOHUIILHBIX COSTUHEHHH,
KapOOHOBBIX KHCIIOT, A30TCO/ICPIKAINX COCTAHCHHI).

L]

Du3HKa (01IPU30BAHHEIN CBET, 3aKOHEI MTOTJIOIIEHNS W OTpPasKeHHS CBETA).
4. Maremartuxa (CHMMETPHS H aCHMMETPHS ).

(DHJIOCO(l]hﬂ (I(&TEFOPHH H 3dKOHEBI MaTepHaHHCTPI‘IECKOﬁ AJHANICKTHKH, TCOPHA HOBHaHH_H).

W3ywenne IHCHMIUIMHE! «/[OMONHHTENBHEIE [VIABBI OPraHHYECKOH XHMHH» HEOOXOIHMO
IUIsl YCIEUIHOrO YCBOEHWA TaKMX JUCIUIUAH, Kak Dusndeckas xumudA, KomrmowmHas XuMHEs,
OXMA, Xumus u husHKa MOJHMepOB, TeXHOIOIHS MOIyIeHHS H SKCILIyaTallHOHHBIE CBOMCTBA
[ONMMEPHBIX MAaTepHAJIOR.

III. KOMIIETEHIAH OBYYAIOLIET OCS1, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS TUCUUILIAHEI (MOTY.JIST)

B npomecce 0CBOEHHs JAHHOH AMCIHILIIMHEI CTYICHT (OPMHPYET W JSMOHCTPHPYET Cle-
Iyiolye oOIeKyIbTypHbIE K 00MmerpoecCHOHANBHEE KOMISTEHIUM:
® TOTOBHOCTH HCIIOJIB30BATH 3HAHMSI O CTPOSHHH BEINECTBA, MIPHPOJE XHMHYECKOH CBSSH B
Pa3ITHYHBIX KJIACCAX XUMHYECKHX COCIHHEHHH NI MOHMMAHUA CBOMCTE MaTepHAIOB H Me-
XaHHU3Ma XHMHISCKIX IIPOLECCOB, IPOTEKALIMX B OKpyKarommeM Mupe (OITK-3).

B pesymprare ocBoeHHS NHCUMILIHHLL «J[OMONHUTENEHEIC THABLHI OPTAHHYECKOH XHMHM»
CTYIEHT OOJIKEH:
3HaTh:
® TIPHHIHUILL KIacCHQHKALUY M HOMEHKIATYPY TeTepoyHKITHOHATLHBIX OPraHHYecKHX CO-
eIHHEHNH;
® CTPOSHHE reTepOYHKIIHOHATBHEIX OPraHHIECKHX COETUHEHHIT;
® [PHPOLY XMMHYECKOH CBA3M B TeTepPO(PYHKIHOHAIBHLIX OPraHUYECKHX COEIHHEHHAX, Me-
XaHH3MbI 06Pa30BAHHA H PA3PLIBA XHMHISCKUX CB3EH, KIACCHUKALHIO OPraHuYeckuX DeaKIiii;
® CBOJ{CTBA OCHOBHBIX IeTepOdyHKIHOHATEHEIX OPTAHHYECKHX COETHHEHMI;
® OCHOBHEIE METO/BI CHHTE3A reTepod)YHKIIHOHAIBHEIX OPTaHHYECKUX COCAHHEHHH.



VYmerh:

¢ CHHTE3HPOBATH FeTepoti)}’HKLH‘IOHEUlEHBIC OpraHAYeCKHEe COCIUHCHUT,
¢ TIPOBECTH Ka4eCTBEHHEBIN H KOJTWUYECTBEHHEIH aHaIu3 FGTGPO(})YHKHHOH&HBHOFO opranu4e-
CKOro COCIHHEHHS C HCIIOJNB30BAHHEM XHMHYCCKHX H [I]HBHKO-XHMH‘-IE:CKHX METO0B aHanHr3a.

Baaners:

® DKCICPHMEHTATBHBIMA METOIAMH CHHTE38, OYMCTKH, OIpeNeTeHHs (PH3MKO-XHMHUECKHX
CBOMCTB W YCTAHOBJIIEHUS CTPYKTYPhi reTepo(yHKIIHOHATEHBIX OPTaHHYECKIX COeTUHEHH .

IV. CTPYKTYPA U COAEP)KAHUE JUCITUTLINHLI (MOLYJIST)
O6mmas TpyIoeMKOCTh THCITMIITHHET COCTABIAET 5 3a4eTHBIX eMHHL, 180 uacos.

Bupsl yuedHOH paboThl, BKIKOUan
CaMOCTOSTENIEHYIO paboTy cTy- O6bem yuel-
B AEHTOB Hoii paGoter | POPMBI TEKY-
= % W TPYLOEMKOCTD (B Hacax) ¢ npuMenenner LIETO KOHTPOA
No Passici g § MHTEPAKTHBHbIN éi‘;ii’:?;g;f:
/| = © o METO0B 7
535 i o} % = : (B 1acax / %) AYTOIHOH
2| g BE | 28 | aTTeCTAIH
1§ |E5| 8|5
© = (= &)
= i ] Lg =5
= =
1 Qusuueckue memoder | 2 20
uccneQoaanus @ op-
2AHUYECKOT XUMUY
2 Cmepeouzomepus 2 10
3 Azomcoodepacaijue 2 4 Tect 1
HPOU3BOAHEIE
3.1 HutpocoeauHenus 20
3.2 AMMHBI 2 20
3.3 A30- M OHA30COenH- 2 6 28 3/50
HeHuA
Htoro mo cemecrpy | 2 4 6 98 3/30 3ager
4 Femepodynryuo- 3 3
H@IBHBLE COCOUHEHUA
4.1 [HIPOKCHKHCIOTE 7
4.2 AMHHOKHCIOTHI 3 5
43 Anbaeruno- v OKco- 3 5 Teet 2
KHCTIOTEI
44 Vrresome 30 KP 1
i Tlemepoyuxin 3 1 6 3/43
5.1 [IaTHNeHABIE TeTe- 10
POLIHKIBI
52 Hlectuunestbie re- 3 5 Tect 3
TepPOLHKIIE!
Hroro no cemecrpy [ 3 4 6 62 3/30 3auer ¢ ouenkoii
Beero 2-3 8 12 160 6/30 3auer
3auer ¢ oueHKoH
COJEPKAHHUE ﬂEKL[Hﬁ
2 cemecTp

Pazoen 3. A3OTCOAEPKAITHE ITPOH3BOJHLIE YITTEBOJOPOLOB (0630pras nekyun,
4 uace). Paccmampusawomcea 0030pHO HUMPOCOCOUHEHUA, AMUHBI, (30-8 ORA30COCOUHEHUA.
OcHosHOe eHuUMAHUE yc)em!emm AMUEHAM, KaK naubonee HPOMBIHATIEHHO GANCHBIM Op2aHiive-
CKUM GeH{eCcmedmM 8 OpP2anuiecKom cuHmese.,




KitaccuEKaLys aMHHOB: TIEPBHYHEIE, BTOpHYHbIe, TpeTHUHEIE. Mi3oMeprs. HomeHKiatypa.
Crioco6bl NONYUCHAs:  ATKHTHPOBAHME AMMHAAKA FATONCHANKAHAMA M CIOHPTaMH, (ralmMHIHE
MeTos Tabpuaiii, BOCCTAHOBHTEFHOS AMHHAPOBaHKE KapOOHUIBHBIX COSMHHEHHUH, BOCCTAHOBIIE-
HHE A30TCOASPKAIIAX CcoefAHeHnH (HUTPOalKaHOB, OKCHMOB, HHTPHIIOB, amMAnoB). W3 aMuIoB
kucnot no Iofmany.

Crpoenne amuroB. sp’ - CocTosHHe atoma a3ota. Xapaktepuctuka cBsseit C-N u N-H. Bonopon-
HBIE CBA3H aMHAHOB, HX IIPOYHOCTh.

dusnyeckre cBoiicTRa. BiMAHME BOJOPOIHEIX CBA3CH.

Xumuueckue cgoiictea. OcrHorHOCTh. KoHeTaHta 0cHOBHOCTH. CBA3h MEXIY CTPOSHHEM aMUHOB
W MX OCHOBHOCTBIO. Peaki[Hi AMMHOB C KHCTOTAMH, CTPOEHHE COJICH, HX HOMEHKIATYPa H CBOMH-
CTBa. ANKHNHPOBAHHE AMHHOB FANTOTEHATKAHAMH. ALUAIHPOBAHNS FAIOTCHAHTUIPHIAMHA H AHTH/-
pPUIAMHA KHUCIIOT.

OcoBeHHOCTH XUMHYUECKHX CBOACTB aHMJIMHA XaK TTPENCTABHTES APOMATHUCCKUX AMHHOB.

3 cemecTp
Pazden 4. TETEPO® YHKITHOHATBHBIE COENUHEHHA (ob30pnan aexuua, 3 waca). Pac-
CMamMpUEaromca 0630pHO 2UOPOKCUKUCIOMbY, OKCOKUCTOMbI, AMUHOKUCIOMbL U Y21€600bL. Oc-
HOGHOE HuUMANHUeE YOeAemca AMUHOKUCIOMAM U YZIe800aM, KAK eU{eCeam, NPUMEHAEMbIN
018 CUHME3 X ROJTHMEPOE.
o, P. y-ammrokucnoTEL. Komdurypamus mpupoiHsx L-aMuEOKHCTOT. AMDOTEPHOCTb, H303ICK-
TpHueckas Touka. DiekTpodopes’.
Xumudeckue ceoifcrsa -COOH u -NH; rpynn. Xenarer. berannel. [Torenenne npH HarpeBaHHH
(cp. ¢ oxcukucmoramm). Cunres cloxHbX 3(QHPOB M N-allHTHPOBAHKE — NYTh K MENTHIHOMY
(aMHTHOMY ) CHHTE3Y.
Knacchpukarnis yraesonos. Anpnossl  KeTossl ['mokosa, dpykrosa. Jucaxapunel. Mamerosa,
newnobuo3a, IaKTo3a, caxaposa. BoccTaHapnMBarOIHe H HEBOCCTaHABIMBAtoMuMe caxapa. Ilonnca-
XapuIpl - Kpaxmai, TIHKOTeH, NeIoN03a, HUTPOKIeT4aTka. JGUPEL EUION03E, BHCKO3HOS BO-
JOKHO.

JlabopaTopHbie paboThi

¥ IT):::::M’ Tematnka Hassanmne naboparopHo# paboTsl
3 AsoTcofiepikanue oprannyeckue co- | Cuares f-HaTonOparnka
€IUHEHHSL.
33 A30-1HMazocoeqUHEeHAS
5 TeTeponuxnn Cumnres dpypdypona
5.1, IIstTruieHHBIC TETEPOITHKIEL ¢ OJHHM
reTepoaToMoM

V. ObPA3BOBATEJIBHBIE TEXHOJIOI'HH

IIpu ocBoeHHH MabOpATOPHOTO MPaKTUKYMa CTYAEHTAM MPeITaracTes padoTa B MAJIBIX
rpynmax:

yueGHad rpynma pa3duBaeTes Ha HOCKOJILKO HeOOMBIIMX TPYII — MO 2-3 4elloBeKa

KaJKast TpyIlia NOIyIacT cBOE 3ajaHHe

MpolEece BEINOTHEHAS 330aHUs B IPYIIIE OCYIIECTBIACTCS Ha OCHOBE 0OMEHA MHCHUSIMH,
OLICHKAMH,

T'pynmopag paboTa CTHMYIHPYET COTJIACOBAHHOE B3aHMOIEHCTBHE MEKAY CTYACHTAMH, OT-
HOLICHHS B3aHMHO} OTBETCTBEHHOCTH H COTPYIHHYECTBA.

TIpn GopMHEPOBAHHHK TPYII YUATHBAIOTCA [BA NPH3HAKA! YPOBEHB y4eOHBIX YCIEXOB CTY-
[IEHTOB; XapaKTep MEKINYHOCTHEIX OTHOMICHHH. B rpynny moabHparoTCs CTyASHTbL, MEXKIY KOTO-
PEIMH CIIOKIIACE OTHONIEHHS J0OPOIKeNaTebHOCTH, B 3TOM CJIydae B IPYIINE BOSHHKACT TICHXO-
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Jorudeckas atMocdepa B3aMMOTIOHHMAHNS W B3aHMOTIOMOLIHY, CHEMAKTCSA TPEBOKHOCTE H CTPax.
B psme crydacs CTyASHTAM CAMHM TIpeIaracTcs pasOHTBCS Ha IPYMIEBL, COCTAB KOTOPHIX, BIIO-
CIIEACTBUM, MOMET KOPPEKTHPOBATHCA IS TOBBIIEHHs kadecTBa paborsl. Ha Gase cdopmuposan-
HBIX TPYIII BO3MOKHO IIPOBESAEHHWE POJEBLIX HIP /TS PELICHUS IOCTABICHHBIX NPEIoNaBaTeIeM
3amad.

[Ipn B3yUEHHH TEOPETHIECKOrO Kypea Henomp3yiotea MeToabt IT - mpuMenenue KoMIBIO-
TepPOB A7 JOCTyIA K HHTePHeT-PecypcaM, HEToNh30RaHHe o0yHAIOMHX MPOTpaMM i pacIuHpe-
HUSL HHQOPMAIHOHHOTO I0JI, odecmeuenus ynodersa NpeoOpasoBaHusl W CTPYKTYPHPOBAHUS MH-
tdopmaruu s TpaHchopMaluH e B 3HAHHE.

[Ipenonunecerne TeOpeTHIECKOTO MaTepHana OCYILECTBIAETCS C IOMOILIBID 3ICKTPOHHBIX
CPeICTB O0YUESHHS IPH HETIOCPEICTBEHHOM IPOYTEHHH JAHHOTO MaTepHala JTeKTOPOM.

HekoTophle pasmessl TEOPeTHYECKOTO Kypca H3YHArOTCs ¢ HMCTIONB30BAHHEM OMEPEKAN0-
med caMoCTosTe ILHOH PABOTHI: CTY/IEHTH TOMYTIAOT 3a0aHie Ha N3YYeHHe HOBOIO MaTepHaila
J0 €ro U3JI0KCHHSA Ha JICKLIHH.

Il ONEHKH OCBOEHHS TEOPeTHUECKOIo Marepualia CTYICHTAMH HCIONB3YIOTCA TpajMiiu-
OHHBIE MHCEMEHHbIE KOHTPOMBLHEIE MEPOTIPHATHS (TeCTHI, KOHTPOILUbIE pabOThL).

B naopaToOpHOM NpakTHKyMe HCIONB3YyeTCs MeTol MpoGaeMHOro obydeHHs: CTYIEHT
IOJy4aeT 3aJaHHe HAa CHHTE3, METOJUKY KOTOPOIo JOJDKEH NoA00paTs ¥ M3y4HTE CAMOCTOATENBHO,
HCOXO0OA U3 U3BCCTHBIX PCAKTHBOB,

V1. OUEHOYHBIE CPEACTBA AJIsI TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTAITAA TTO0 UTOT'AM OCBOEHHUS JAUCIHATIINHELL U
YYEBHO-METOJAWYECKOE OBECIIEYEHHE CAMOCTOATEJLHONM PABOTHI
CTYJIEHTOB

TexyImuii KOHTPOXb YCIEBAEMOCTH H CAMOCTOSTENBHOM PabOTHI CTY/IEHTOR OCYIIECTBISIETCS TIO
pesyJibTaramM IPOBSACHUS CIEYIOINX KOHTPOIBHBIX MEPOTIPHATHIL:

No KOHTpOIHpyeMbLil pa3aen IUCIHIUIAEE | HaumeHOBaHUE OLEHOYHOIO CPEJICTBA
Cemectp 2

1 DIIHYecKHe METOLB! HCCIISIOBAHHA B OpraHuye- Bormpock! k 3a4eTy

CKOI XHMIH

2 | Crepeousomepus Bonpocsr K 3a9eTy

3 A30TcoaepiKaliue TPOU3BOIHBIS Tecr 1
Cemectp 3

4 | letepohyHKIIMOHANBHbIE COGAMHEHNA Tect 2, KP 1

5 | letepouuknst Tecn3

BapHaHTH SaﬂaHHﬁ KOHTPOJIBHEIX pa60T H TECTOB IIPEICTABIICHLI B (IJOH,I[E OICHOYHEIX CPEICTB
YMEK]L.

Bonpoce! nas npoBeaenns 3avera (2 cemecTp)
®u3nvyecKHe MeTOIBI HCCIIETOBAHAS B OPTAHUYECKOH XHMHH.
Crepeoxumus U ONTUYECKAsd H30MEPHS OPTaHMIECKHX COeTHHEHHH.
Ontuueckas aKTUBHOCTE OPTaHUYECKUX COSIUHEHHH, ACHMMETPHYECKHE aTOM YIIEPOLA.
ITpoexmuonnEle hopMyITel OuIepa.
CrepeonzoMepHs COSOMHEHAN ¢ MBYMS ACHMMETPHUYECKUMH ATOMaMH YTIIepoaa.
CrpoeHne HUTPOTPYNNEL TayTOMepHble [PEeBpPANIeHHs HUTPOANKaHOB. [I0JBUKHOCTE BO-
JOpOAA [IPH O.-YTTIePOTHOM aTOME.
Hurpobenzon. BocetanoBneH#e B KHCTOI 1 IMeNOYHOH cpee.
Crpoenne aMuHOB: rubpunuszanus aToMa a3oTa, kKoHQUrypauus MOJIEKYIIBl aMHHa, MEXMO-
JeKyJZpHEIe BOIOPONHEE cBI3H. CBI3b MEXKIY CTPOSHHEM H OCHOBHOCTBIO AMHHA.
9. Peaxnuu aMHHOB ¢ KHCIIOTAMH, ATKHIHPOBAHNE W AIMIHpOBaHUe aMuHOB. Peakuuu ¢ aso-
THCTOH KHCIOTOH. Peaknimy apoMaTHUeCKHX aMHHOB C aJIbJIErHIAMHE.

e
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10. lnasocoemmuenua: crpoenve i nomyuenye. Peakum ¢ BBEIZICTICHHEM H 0e3 BBIIENeHHS a30-
Ta.

Bonpocel nast mposesenust 3aueta ¢ 0HeHKoI (3 cemecTp)

I'uapoXCHKHCIOTHI: 0COGEHHOCTH XHMUYECKHX CBOMCTE o, [3,y- THIPOKCHKHCIOT.

2. AMHHOKHCIOTHL: 0COGEHHOCTH (H3HYECKHX M XUMHWYECKHX CBOMCTB o,P,y- aMHHOKHCIOT.
Bunonspasrii wom.

3. ANbAETHIO- M OKCOKHMCIOTHL OCOOEHHOCTH (Gu3MYECKHX H XHMHYECKUX CBOJCTB o, f,y-

AMHHOKHCIIOT.,

AUETOYKCYCHBII 3()Hp H CHHTE3HI Ha €I0 OCHOBE.

YrneBoasl: Kmaccu(pukanms, cTpoeHue, KOH(UIYpaIHsL.

Monocaxapunsr: rnokosa u Gpykrosa.

Xummgeckne cBoiicTRa YIriIeBoaoB: BOCCTAHOBJ/IEHHE, OKMCICHHUE, PeakIdH ¢ CHHHUJIBHOMN

KHCIIOTOHA.

ATIKUTAPOBaHHe, alUHPOBAHHE YIIEBOIIOR,

9. BsaumoneHcTBHE YIIEBOIO0B C MPOU3BOAHEIMH aMMHAKA (THAPOKCHIAMIHOM, (eHmrumpa-
3UHOM).

10. Tucaxapumer: nakTo3a, MalbTo3a, nemiobnosa, caxaposa. CtpocHue, cBOMCTBA 1 pacnpo-
CTpaleHHe B IPUPOJIE.

11. Momucaxapuner: kpaxman, CIpoenne, croiicTsa i PacmpocTpaHeHHe B IPUPOJIE.

12. Ionucaxapunsr: nemironosa. CTpoerne, cBoficTpa

13. ®ypan, Tuoden, muppason: crpoenye, apOMAaTUYHOCTL, alTHIO(OOHOCTE.

14. OcobernoCTH 211eKTPODHITBHOTO 3aMEIIEHHS B TATHUICHHBIX CETEPOLHKIIAX.

15. KonraeHcHpoBaHHbIE CHCTEMBI ¢ IATHYTEHHBIME TETEPOLUKITAMH

16. Crpoenne mupumnma 1 €ro peakMOHHAS CIIOCOBHOCTD.

17. Hanpasnienne peakumit 31eKTpod)uiIbHOrO 3aMelie s B MHPUTHHE,

18. Hanpasnenwne peaxumii HYKIIEO(DUTBHOIO 3aMELIEHHS B THPHAMHE.

19. KougeHcupoBannbe cHCTEMBL ¢ IIECTHIEHHEIME IeTEPOLAKTAMH.

f—
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CamocTosiTenbuas paGora CTYAEHTOB

CrynenTsl 3a09H0# (GOPMET 0GYHYCHHS B OCHOBHOM H3ydaoT JHUCTIMIIIMHY CaMOCTOATENRHO,
TaK Kak JeKIHOHHBIH Kype ABJsEICH 0030PHBIM H 1aeT OCHOBHbIEC MPECTABIEHHS 06 opraHpde-
CKHMX coeqHHEHHsX. [Ipu 3TOM CTYHEeHTEI HCHOME3YIOT Y4e0HO-METOHYECKYIO THTEpATYpY, Hpe]-
CTAaBICHHYIO B JAHHOH IpOrpamMme, COrMAacHO TEMATHYECKOMY TUIAHY KYPCa H B COOTBETCTBHH CO
CACAYIOIMM II€peTHEM OCHOBHBIX TEM M ROIIPOCOE.

1. CHSHIECKHE METOJABI HCCIIEAOBAHHA B OPTAHHYECKOY XHMHH
Hudpakpacnas cnexrpockomus. Ipupona UK-cnextpor, crnocobnr mx u300paXeHus, XapaKkTepy-
CTHYCCKHE YaCTOTH IOTIOLIEHHA.

OnektponHas crnexrpockormms. [lpupona CNIEKTPOB, THIIBL SNIEKTPOHHLIX LEPEXOJ0B, IIOHATHE O
XpoMOGOPHEIX TPYNIHPOBKAX, CIOCOG u300panenns YO crnextpoB. CeKTpsl IPOTOHHOTO Mar-
HHTHOTO pesonanca. [Ipuposia, OCHOBHEIE XapaKTepHCTHKHM: XHMHYECKHH ClIBUT, HHTEHCHBHOCTS,
MYJTPTHIIETHOCTb CHTHAJIOB IPOTOHOB; CIHH-CIIMHOBOE B3aHMOACHCTRIE.

Macc-criekrpomerprst. OcHOBHEIES IPARIUMIEL, MOTIEKYJIAPHEIH HOH, H30TOUHBIH COCTAB HOHOB, OC-
HOBHEIE TYTH (PparMeHTAIIHY BAKHERITHUX KITACCOR OPraHUIeCKHAX COEIHHEHHIE,

2. CTEPEOXHMHA OPTAHHYECKHX COEAHHEHUH

H3obpaxkenue rerpasapudaeckoro atoma Yraepola B MPOEKIWH Ha mIockocTH. Kimmnosumase mpo-

CKUHH, (TECONHUIBHEIE KO3IBIY, MpoeKHA HoroMena. Koupopmauun, xoudopmepsr. 3acnonenHas,

3aTOPMO’KEHHA, CKOIICHHAA KOH(OpMALHH,

Mouexynbr, He HMEIOLIIHe 3IeMEHTOB cummMeTprr. CeA3b ¢ THOpUM3anueii yriepona. AcHEMMeET-

PHYCCKHE HEHTPRL. JHAaHTHOMepsI. Panemarnr. Panemmsamus. XupansHocts. [lonsprsanms ceera.

Paznuums B croiicTBax SHAHTHOMepoB. M3Mepenne yIila ONTHYECKOTO BpALLIEHAT . Dopmyner Du-
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wepa. Ilpasuna obpamerns ¢ dopmynamu OQumepa. Abcomornas xoudurypamms. R,S-
HOMeHKnarypa Kana-Harompaa-Tlpenora. Onpeznenenue MOpA/IKa CTAPLIHHCTBA 3aMECTHTENeH v
ACHMMETPHHICCKOro atoMa yriuepoaa. Crydait HeCKOIbKEX aCHMMETPHIECKHX ATOMOB. Jnacrepeo-
MCPHBIC H SHAHTHOMCPHEIE TIaph! Ha IIPHMEPEe BUHHKIX KHCIOT. Me3o-(hopMsL.

3. ASOTCOJEPKALIIHE ITIPOH3BO/JHBIE YT. JAEBOJIOPONOB

3.1. Hurpocoenunenns

Lomosornaecknii psiy MOHOHUTPOAIKAHOB

Obmwasn dopmyna. HMsomepus. Knaccuuxamms. Homenknarypa.

CrocoGrr moxyuenus: w3 ankamosn (HHTpOBaHNE), W3 rajoreHaNKaHoB (HyKneo(mIbHOE 3aMe-
menne). Horsarne 06 aMOMACHTHEIX HyKIEO(DHITBHBIX pearentax. ITpmarmun XMKO®. TTonyuenue
HHTPOCOCIMHEHAH OKHCIIEHNEM aMHHOR

Crpoenne mutporpynner.  Bamenrasre YLABI B XapakTepucTuka caseit N-O. MEnykTHBHbI 2¢)-
(DeKT HUTPOIpYTIIILL, BIUsIHAE HA YTIEPOTHbIL paguKain.

DH3MYeCKHE CBOMCTEA

XUMHuecKHe CBOHCTBA. Tayromepus MEepBHYHBIX ¥ BTOPHYHBIX HHTpOCoeIuueHnH. Mexannsm
TayTOMEPHBIX NpeBpallernii. [IpHMHa NOBHKIOCTH aTOMa BOAOPOJA IIPH 0-YTIIEPOIHOM aTOME,
C-H-KHCTOTHOCTD NEPBUYHEIX ¥ BIOPHYHBIX HATpOankaHoB. Peakuun co menouamu. CTpoenne
COTeH, Me30MepHBIH aHmOH. OTIMYME CBOHCTB HHTPOAIKAHOB OT 5(HPOB A30THCTOH KHCIOTHI
(BOCCTaHOBNERUE M THIPONH3)'.

Hutpomeran, noiy4enne, npuMeHesne B TeXHuKe .

[MonuenTpocoenuueHns .

ApoMaTHuYeCKHE HUTPOCOAHHERHA

Wsomepns. Knaccuduxarms. Homenknatypa.

CrrocoGrr mosydenus:  u3 6eH307a H €ro TOMOJIOTOR: i3 ranoreHoNpPOH3BOHEIX.

Pu3HyecKue cBoleTRa.

Xumuueckue cpoiictea. OTiHYme CBOICTB apOMaTHYECKHX M SKHPHOAPOMATHYECKHX COEIHHE-
Hui. BiusHue HATPOTPYINEl Ha PEaKIHOHHYIO CHOCOGHOCTD JPYTHX TPy B OEH30IBHOM KOJTb-
ne.

BoccTanornenwe apoMarHueckmx HHTPOCOCIHHEHHH B KHCITOM, HeHTpajIbHOH M MIienodHoiH
cpenax. [IpaxTadeckoe suatenue 3THX peakimil.

HommHuTpocoe mnEeHNs apoMaTHyecKoro psna’.

3.2. Amunbl

AmndaTHyecKHe aMHBBI

Kitaccuduxanms: nepeudnbie, BTOpHYHELE, TpeTHYHELE. Usomepusa. Homenknarypa.

CnocoBel nonmyyenns:  aTKUIMPOBAHME aMMHAKA TANOrCHATKAHAME | CIHPTaMH, (TATAMUIHELH
meron 'aGpuans, BoccTanOBHTeNBHOE AMMHHPOBAHHE KapOOHUIBHEIX COEMHEHHH, BOCCTAHOBIIE-
HHE a30TCOACPXAINNX COSAMHCHHH (HATPOATKAHOB, OKCHMOB, HUTPHIIOB, aMuoB). U3 aMmmos
kuciot no Fomany.

Ctpoenne amunos. sp’ - CocTosHue aToMa a3071a. Xapakrepuctaka cesaseit C-N u N-H. Bogopox-
HEBIC CBA3H AMHHOB, HX IIPOYHOCTb.

Dusndeckue cBolicTra. BiusiHue BOJOPOIHEIX CBSI3EH.

Xumuveckne ceoiicTsa. OcHOBHOCTB. KoHCTanTa 0cHOBHOCTH. CBI3L MEXIY CTPOCHHEM aMHHOB
H HX OCHOBHOCTBIO. Peakuum aMHHOB C KHMCIOTaMH, CTPOEHHE Coneli, ux HOMEHKIIATYPA W CBOH-
CTBA. AJIKHIMPOBAHHE aMUHOB FalOTCHATKAHAMH, ANMITAPOBAHAE [ATOTEHAHTHIPUIAMHA U AHTHII-
PAJIaMH KACTOT. MeXaHW3MBI peakuuii anKuTApOBAHKS M ANWIHPOBAHMS. Peakuun ¢ asoTHCTOMH
KHCJ’IOTOﬁ, YCIIOBHS TIPOBESACHUA, MEXAHH3M.

Iloustee 0 oHamMuHAX, wOIyYeHHe, cBoitcTBa’. I excaMeTuneHIuaMiH. CHHTETHYECKOS BOJOKHO
"Hattmon",

ApoMaTHYeCKHe AMHHBI

Knacenpuxauns. Uzomepus. HomeHnknatypa.

Crioco0bl IONyYeHHs apOMaTHYSCKHX AMHHOB: 13 HUTpocoeuHeHNH (peakiua H. H. 3ununa), us
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aPHITANIOTeHUIOB (HYKIEODHIBFHOE 3aMEMenHe). ITonyvenue BTOPHYHBIX H TPETHUHHIX AMHHOB.

QusndeckHe croiicTea.

XuMAYecKne croficTBa. BiHanue GeH30MIBHOIO KOIBIA W UMEKINUXCT B HEM 3aMecTHTe/IeH Ha

OCHOBHOCTE aMHHOB. Oco0eHHOCTH ankujIMpOBaNHs 1 AMUIMPOBAHMS AMHHOIPYIIIIBL, B3AUMOICH-

CTBHE C allpleraaMi. Peakuny MepBUYHBIX, BTOPHUHBIX H TPETHYHBIX AMHHOB € a30THCTOR KHC-

notodl. OcobeHHOCTH 5IEKTPO(GHIBHOIO 3aMelmenus Y apOMaTHYeCKHX aMHHOB (HUTPOBAaHHE,

TrajloreHHPOBaHue, Cy/ibQHPOBAHNE), YCIORHS IPOBENEHHS. IIpakrruyeckoe 3HaueHmE.

AHWIIEH, N-TONYHAHH, N-METHIAHHIHH, N,N-/MMeTHNaHNIHE, cnoco6bl ONyYeHHs, MIpUMEHeE-
*

HHE

3.3. Inazo- 0 a30coeTHHEHHS

Peaxtus AUA3OTHPOBAHKA, YCIOBHS € MPOBEICHUS, MEXAHH3M. BIHAHHE 3aMecTHTeNcH B GeH-
30/IbHOM KOIIBIE HA CKOPOCTH PEAKIHH,

Crpoenue muazocoenmHeHui, DopMEI IUAZ0COETHHENH B 3aBHCUMOCTH  OT pH cpenpr, Tayro-
MEPHBIE IPEBPAIICHILL.

@uznyecKue CBOHCTRA.

XUMHYECKHe CROIICTRA. Peaxnum, mporekaromme c BEIIENEHHEM a3oTa: HYKJICO(HIBHOE 3aMe-
LeHHE THA30HUEBOH IPYMIbL! HA TUAPOKCHI, AlKOKCHTpYIITy, (TOp, panuKamEHOE 3aMemenne Ha
BOJOPOL, XJIOP. OpOM, ITHAaH, Hoa. MeXaHm3Mbl 3THX PeaKIIHi.

Peakunm Ge3 BRIeIeHHS a30Ta;  BOCCTAHOBIEHME A0 apHITHAPAa3HHOR. PeakIuy az0coueTaHms.
Mexanusm. Veiosus peakimii a30coueTanns ¢ aMEHAME 1 denonamn. Biusiaue 3amMecTHTenel Ha
PEAKUUMOHAYIO CHOCO0HOCTE JIHA30COCIHHEHHH. SHAYCHTE asocoenuueHuil. Tlomarue 06 azoxpa-
CHTENIX. BOCCTAHOBUTENBHOE paclienIeHue a30Cc0eTIHEHHIT,

4. TETEPO®YHKITHOHAJILHBIE COE/JHHEHHS

4.1. F'HIpoKCHKHCI0TLT

a, B, y-ruapoxcakucorsl. Crocods! momydenus: U3 FamoTeHO3aMEIIERHBIX KHCIOT (THIPOIHS),
H3 KapOOHMIBHBIX COeMHEHUH depes THAPOKCHHUTPHIEL (U-THAPOKCHKHCIIOTEL). [lonyuenne -
IHAPOKCHKUCIIOT 110 peakunH Pedopmarckoro.

Du3MYECKHE U XEMUYECKHE CBOHCTBA. OCOBEHHOCTH CBOMCTS a-, B-, 1 y-THNpoKCcHKHCTOT. JlakTH-
Ael. Jlakroner, Monoynas xucnota. BUHHEIE KHCTOTHL CrepeonsoMepust MONOYHBIX M BHHHBIX
KHCJIOT.

4.2. AMHHOKHCIOTBI, MEOTUABI H OeaKH

a, P, y-ammnokucnorsr, Konduryparps npEpOnHEIX L-amuHOKHCIOT. AMMOTEPHOCTD, H303/IEK-
TpHYeCKas Touka. DneKrpodopes’.

Xnmuueckue csolictra -COOH u -NH; rpynn. Xenatel. Betawnbr. [ToBeaeHre npH HarpeBaHuu
(cp. ¢ oxcuknenoramu). CHHTE3 CIOMKHBIX 3¢upos 1 N-anuiupoBaHue — MyTh K TMEOTHAHOMY CHH-
Te3y

Baxneitumie crmoco0bI cHHTE3a aMHHOKUCIOT: H3 ranoreHKapboHOBBIX KHCNOT, [cHHETe3 [llTpekepa,
AKHTHPOBaHKE aHUOHOB CH-KHCITIOT, SHAHTHOCEIeKTHEHEIN CHHTES. ] 3

benxu. YeTsIpe ypoBHs opranmsaum HATHBHBIX BETKOB..

4.3.  Aabmernjo- M OKCOKHCIOTEI

-, - ¥ y-anbmeTHAO- U OKCOKHCTOTEL Homenknatypa. I'mmokcanesas’, maposumorpa-
Has H AllETOYKCYCHAS KHCIOTEL

Crioco6b1 mommyuenns u croicTBa. OTHOMEHUE K HAarpeRaHuIo,

AneroykcycHent a¢up. Ilonydenne us mukerena u YKCYCHOOTHIOBOrO 3dupa. CrokHo-
supHas xonnencanus Knaiizena, eé mexanmm. Keto-enomsHas TayToMepHs. MexaHu3MEl TayTo-
MEPHBIX [PEBPANEHHH IPH KUCIOTHOM M OCHOBHOM KATalTW3aX. PeakimH KeTOHHOMN u €HOIIEHOMH
dopm aneroykcycroro adupa.

Harpuitaneroykcycueiit adup, ero monyuenne u cTpoenne. MesoMepHLiii anuos, ero
INBOHCTBEHHAS pEaKNMOHHAS CIOCOGHOCTD (amMbBueHTHBLT aHuoH). Peaxmmu C- u O-
AIKHIMPOBAHUA HATPHHALETOYKCYCHOTO 3(Hpa, HX MeXaHH3MBL. DaKTOpbl, BIHAIONIAE HA COOT-
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HOWeHue npoAykToB C- u O-ankunnposanns. Peakuus C-amumupoanus. KeToHHOE M KHCIOTHOS
pacIierieHie aueToyKCycHoro s¢upa. MexaHH3MEL 5THX peakimii. CHHTE3Hl KETOHOB H KHCIOT ¢
HOMOIIBIO ANETOYKCYCHOIO 3(hupa.

4.4. ¥riesoan:

Knaccupuranus yriepogos: mo komudectsy aromos C; mo Hamaumo C=0 wm CHO IPYOIl, Mo
KOIMHECTBY HIMKIMIECKHX (PPArMEHTOB. AJbAO3HI B KeTo3bl. CTEPeOXHMES AlbI03 M KeT03 B IIpO-
exmsx @uimepa. Llmkmmyeckne momyaneTany anbloreKco3: MTIOKOMUPAHO3H H [IOKO(YPAHO3E,
a- u B-aHomepsL. Dopmy sl Xeyopca 1715 aHOMEPHBIX MOHOCAXAPHI0B. CTEPEOXHMUS.
Konpuaro-uennas TayToMepns yrieBo40B. DIHUMEPET, AHOMEDEI, MYTapOTALHs., XUMHIeCKHe CBOH-
CTBA [VIFOKO3BI Kak albeTHRoCHApTa: D-hpyKTo3a Kak IpeacTaBuTeNs KeTos. Jucaxapums. Mais-
1033, Menn00Ho3a, JNakTo3a, caxaposa. BoccTaHABNMBAIOMFE H HEBOCCTAHABIHBAIONIHE caxapa.
Homacaxapunsr - KpaxMai, IIIAKOTeH, UEITION034, HHTPOKIETIATKA. BHCKO3HOE BOJIOKHO, MTPOU3-
BOJICTRO GyMaru”.

3. TETEPOITHK/THYECKHE COEJHHEHHUA

5.1. IIsiTHYTeHHbIE TeTepPOIHKILL

ITuppon, ¢ypan, THOdEH, APOMATUIHOCTE, HX NPOH3BOIMEIE B npupozne. Metonsl cunTe3a natH-
WICHHBIX reTeporminos. Merox [Maans-Kuoppa®. Amumodobuocts nuppona u (ypara u 35meKTpo-
¢unbHOE 3aMemerwe B nuppone, bypare u THo(eHe. OpHeHTAUNS SNeKTPOGHITEHOr0 3aMELIEHHS.
OcoferrOCTH XHMUYECKAX CBOMCTB IIHPPOJIA; KHCAOTHOCTD nuppoia, ankunuposanue Li, Na, K u
Mg mpoussombrx. OcoGeHHOCTH XMMHYECKUX CBOMCTB ()ypaHOB: peakuus ¢ OpOMOM, peakiHs
Hunsca-Ansnepa.

KoniencupoBaHHble NATHWIEHHBIE FETEPOIHKIBI C OTHAM rerepoaromMoM. Mugomn. Ilpoussonurie
HH0Na B IPUPOZIe: TPUITO(aH, CKaTol, CepOTOHHH, reTepoaykerH. Miuro. [CHETe3 HHAONOB 110
®umepy. MexanusM. CpaBHeHHe CBONCTB HHIONA U miappona.] © OpuenTanus INEKTPOPHIBHOTO
3AMELIEHHS B UHIIOJIE.

5.2. lecTu4/IeHUBIE TeTEPONUKIILE

Huprmun: apomatnarocTs, OCHOBHOCTE. TIpOH3BOAHEIC IHPUAHHA B NIPUPOLE: BUTAMHAHLL, HHKO-
THH, NADP, Xumudeckue cBoHCTBA IHPUAMHA: OCHOBHOCTS, IKHJIHPOBAHHE, PEAKIHH 3IEKTPO-
trneEOro 3aMermenus, N-OKiCh THPUIHAA, TIONyYSHHAE H HCIOIb30BANAE B CHHTEse. OCOGEHHOCTH
XUMITIECKHX CBOHCTB METHIITHPHANHOB M BHHHIIHPHINHOB. HykieodunsHoe samermenye B 2-, 3-,
u 4-xnoprmapuanHax. HykieoduisHoe 3aMenenye THIPHA-MOHA HA aMHHOTPYMITY IO AcHCTBHEM
aMH7a HaTpus (peakuii Ynanbabuna).

Konnencupopansble LIeCTHYTEHHBIE FETEPOLEKILI ¢ OJIHUM rerepoaroMoM. XuHomuH, CHHTE3EI
Ckpayna u Jlebuepa-Mumiepa. [ToHATHE 0 MeXaHH3ME STHX peakiii. XuMHYecKne CBONCTBA XH-
HOJIHHOB.

VII. YYEBHO-METOJIHUYECKOE I HHP®OPMALIMOHHOE OBECIIEYEHHME

JACITUATIIINHEI
»  OcHoBHas TUTEpaTypa
1. Opranndeckas xumust : yueGumk / C. . 3ypabau, A. TI. Jlysun ; nog pen. H. A. Tiokapku-
HOH. - M. : TDOTAP-Menua, 2014. - 384 ¢. : . - ISBN 978-5-9704-2940-2.
2 Opramnyeckas xumas. 3agaun 10 o6MmeMy Kypey ¢ pereHuAMY [DNEeKTPOHHEL pecype] :

yuebnoe mocobme : B2 1. Y. 1/ M. B. Jlusaumos [ 1p.] ; mox pex. akagemuka PAH H. C. 3edupo-
Ba. - On. u3n. - M. : BUHOM. Jla6oparopwus suammii, 2012. - 255 ¢. : mi. - (YueOHHK mng BEIcHIet
wkomel). - ISBN 978-5-9963-1053-1 (4. I), ISBN 978-5-94774-759-1 1

3 Opranwyeckas xumust. 3aaaqd no obmemy KYpCY ¢ pemeHusMu [DIEKTPOHHEIA pecypc] :
yaedHoe rocobue : B 2 w. Y. 2/ M. B, Jlusanuos [u 1p.] ; mox pen. akamemuka PAH H. C. 3edupo-



Ba. - O w34, - M.: BUHOM. JlaGopatopus 3mamuii, 2012. - 714 c.: un. - 70x100/16. - (Yuebrux
And Beiciied wKonsl). ISBN 978-5-9963-1054-8 (U. II), ISBN 978-5-94774-759-1

4, ITpakTHKYM 110 OpraHMYecKoi XIMHU [DNeKTPOHHEH pecype] / B. M. Tepenun [u mp.] ; mox
pen. akanemuka PAH H. C. 3epupopa. - 2-e m3z. (91.). - M. : BUHOM. JlaGoparopus 3Haumit,
2012. - 568 c.: u1L. - (YueGHUK /15t Bhicmeds wkomsl). - ISBN 978-5-9963-1101-9

> JlononHHTeNEHAS MHTEPATYpPa

1 Opranuveckas XuMHs [DneKTpoHHEI pecypc]: yue6. nocobue/ H.B. Boromonora, C.C.
Maxapuxuna. - M. : ®JIAHTA, 2013. - 365 c. - ISBN 978-5-9765-1705-9.
% Tpasens, B. ®. Opranudeckas XuMus [DneKTpoHHBL pecype] : yaebuoe nmocobme s BY-

308 : 83 1. T.1/B. ®. Tpasess. — 3-¢ u3x. (31.). — M. : BUHOM. Jlabopatopus 3uanmit, 2013.
— 368 ¢. : un. — (VueOHHK 114 BBICIIEH wkomet). - ISBN 978-5-9963-2109-4 (T. I), ISBN 978-5-
9963-0357-1

3. Tpasens, B. @. Opramudeckas xumus, Tom 2 [DneKTpOHHLLA pecype] : ydedHOe mocoGue
nnd By30B : B 3 T. / B. @. Tpagens. - 3-e u3n. (21.). - M.: BUHOM. Jlaboparopus 3nagmii, 2013. -
517 c.: mn. - (YuebHHK 1nis BbICIIeR mKomE). - ISBN 978-5-9963-2110-0 (T. II), ISBN 978-53-
9963-0357-1

4. Tpasens, B. ®. Oprauudeckas xumus [IneKTpoHHsLT pecype] : yaedHoe mocobue mys By-
308 : B3 1. T. Il / B. ®. Tpagens. - 3-¢ m3m. (3m.). - M.: BUHOM. JaGopatopus 3naumi, 2013. -
388 c.: un. - (YuebHHK ans Beicuiedt mkonsr), - [SBN 978-5-9963-2111-7 (T. III), ISBN 978-5-
9963-0357-1.

3 Epmonaena, Enena BagumoBHa. KonTponsubie 3apauus mo oprammdeckoii xumuu / E. B.
Epmomnaesa, . C. Axaypuna, JI. A. Jlynerkosa ; Bramumupckuli rocyapeTBeHHBIA YHHBEPCHTET
(Bnl'Y), Kadenpa nommmepHbIx MaTepuaios . Braguvup : BramuMmupeknil rocyaapeTBeHHEI
yrausepeutet (Bnl'V), 2009 .— 44 ¢.

6. Epmonaesa, Enena BaguMoBHa. OCHOBEI CHHTE30B OPraHMYeCKUX COETHHEHHIL : yuebHOE
nocobue / E. B. Epmonaera, 1. C. Akuypuna, E. C. Unbuga ; Bnaguvupekuii ToCynapcTBeHH b
yHusepcuter (Bnl'Y) .— Bramummp : Bragmmupckmii rocymapcTBeHHb yHuBepcuteT (Bnl'Y),
2010 .— 104 ¢. : un., Tabm..

» TIporpaMmuoe obecmedeHne u Hnreprer-pecypent

1. http://c-books.narod.ru/pryanishnikovl 2 1.html

2. hitp://www.fptl.ru/tehnika-labrabot/prostaja-peregonka.htm]

3. http://alhimic.ucoz.ru/load/36

4. http://www.chem.msu.su/rus/teaching/org.html

3. http://www.xumuk.ru

6. http://chemistry.narod.ru

7. http://www.media.ssu.samara.rw/lectures/himiya/deryabina/index.html
8. ChemSoft 2008

VIII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHE JAUCIUINTITHEI

JlexumOHHBII Kypc qHTaeTCA B KNACCHYECKOH Ay JHTOPHH HIT ¢ MCTIOTB30BAHHEM MYTBTHME-
muitHoro obopyaosanus. Jlabopatoprbie paGoTsI IPOBOIATCS B CHeTHATH3MPOBaHHOM Taboparo-
PHE KahepLl XAMHYECKHIX TeXHOIOTHH. B NpenoIaBaHuy HCIOE3YIOTCH MMEIOMIHECs B COCTABE
YMK marepmaner.

TeopeTrueckuit kKype: IeKUHH, KOHTPOTBHBIE TECTHL
JlabopaTopusiii IPakTHKYM: nabopaTopHBIe YCTAHOBKH U obopynosanue ayn 334-1.
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