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COJAEP)KAHUE
Bug u tin npaktuky, cnoco0, GopMel, MECTO U OpraHU3aLMS €€ IPOBEICHUS
[TepedeHb TUIaHUPYEMBIX PE3YJIBTATOB O0YUESHMSI TPU MIPOX0KICHUH IPAKTUKHY,
COOTHECEHHBIX C YCTAaHOBJIIEHHBIMHU B 00pa30BaTeIbHOI MporpaMMe WHAUKATOPAMH
JOCTHKEHHS KOMIIETEHIIUI
MecTo npakTHUKU B CTPYKType 00pa30BaTeIbHON TPOrpaMMbl
O0beM IpaKTUKU
CopepxaHue paKTUKU
@®opMa OTYETHOCTH I10 IIPAKTUKE
@DOH/1 OLIEHOYHBIX CPEICTB AJIS IPOBEICHHS IPOMEKYTOUHOM aTTeCTaluu
00y4aromuxcs Mo NpakTUKe
[Tepeuens yueOHOM nuTEpaTyphl U pecypcoB ceTu «HTepHeT», HEOOXOAUMBIX JUIs
IIPOBEJCHUS MPAKTUKU

[lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «IHTepHET» U

IPOTPaMMHOTO OOecrieueH s, HEOOXOAUMBIX JUIs TpoxoxkaeHus npaktuku (HUP),
BKJII04as IpodeccroHaIbHble 0a3bl JaHHBIX U HH(OPMALIMOHHBIE CIIPABOYHBIC
CHCTEMBI

Onucanue MaTepruanbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOMN AJISl IPOBEICHHS
HPaKTUKU
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1. Bua ¥ THII IPAKTHKH, c110c00, GOpMBbI, MECTO M OPraHU3ALMSA ee NPOBeACHHUs

1.1. Bun npaktuku: [Tpon3BoacTBeHHast

Tun npaktuku: HayuHo-uccnenoBarensckas padora

1.2. CriocoObI TpOBEACHUS IPAKTUKH: CTAIlHOHAPHAS

1.3. IIpakTrKa IPOBOIUTCA B CIEAYIONIMX (POPMAX: AUCKPETHO MO BUJAM MPAKTHKH

1.4. MecTo npoBeieHus MPAKTUKH.

Opranuzanus  NpPOBEAECHUS  NPAKTUKH, MPEJYCMOTPEHHOM  HACTOALIEH  IporpaMMoii,
ocymectBisiercs baml'V Ha ocHOBe J0roBopoB ¢ NPO(GUIBHBIMU OpraHU3alUsAMHU, JESATEIbHOCTD
KOTOPBIX COOTBETCTBYET MPOPECCHOHATLHBIM KOMIIETECHIIUSAM, OCBAaUBAEMbIM B paMKaxX 00pa30BaTeIbHOM
IIPOrPaMMBI.

[IpakTka MOXeT OBITH MpOBEIEHA HETMOCPEACTBEHHO B YYEOHBIX M HHBIX MOJPA3/EICHUSIX
baml'V.

CryneHTsl, coBMemarone o0y4yeHne ¢ TpyA0BOH AEATEIbHOCTBIO, BIPABE MPOXOAUTh YIEOHYIO,
IIPOM3BOJCTBEHHYIO, B TOM YHUCJIE NPEIJUINIOMHYI0 NPAKTHKH, IO MECTY TPYIOBOW AEATEIBHOCTU B
cllydasix, €y npodeccuoHanbHas e TeIbHOCTh, OCYIIECTBIsIeMas UMU, COOTBETCTBYET TPEOOBAHUAM K
COJIEP/KAaHUIO ITPAKTUKHU.

1.5. PykoBoACTBO IPAKTHKOM.

Hns  pykoBojcTBa TMpakTUKOW, mpoBoauModM B baml'V, Ha3zHadaercss pyKOBOJIUTEIb
(pyKoBOIMTENN) NPAKTUKA OT YHHBEPCHTETa W3 YHWCNIA JIUI, OTHOCAUIMXCS K MPOQeccopcKo-
IIPENoAaBaTesIbCKoMy cocraBy baml'y.

Jnsi pyKOBOJCTBA NPAKTUKOH, NPOBOAMMON B TNpO(UIBHON OpraHu3anuy, Ha3HAYAIOTCS
PYKOBOJIUTENb (PYKOBOJIMTENM) MPAKTUKM U3 4YHUCIA JIML, OTHOCSIIMXCS K IPO(deccopcKo-
npenogaBaTrenbckoMy coctaBy baml'V, u pykoBoauTens (pyKOBOAWTENIM) NPAKTHUKU U3 4YHUCIA
pabOTHUKOB NPO(UIBHOI OpraHU3aLuy.

1.6. Opranusanus NpoBeACHUs IPAKTUKH.

HanpaBnenue Ha npakTuky odopmisiercs mnpukazom bamlV ¢ ykazanuem Buja W/Wwid TuIma,
CpPOKa, MECTa MPOXOXKICHUS MPAKTUKU, a TaKXKe JaHHBIX O PYKOBOJIUTENAX MPAKTUKU U3 YUCIA JIULL,
OTHOCAIIMXCS K MpodeccopcKo-IpenogaBaTesibckoMy coctapy baml'y.

2. [lepeyeHnb IIIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHHsI IPH MPOXO0KIEHHU MPAKTHKU, COOTHECEHHBIX €
YCTAHOBJIEHHBIMHM B 00pa30BaTeJIbHON MPOrpaMMe HHANKATOPAMH JOCTHKEHHUSI KOMIIEeTeH M

2.1. OcHOBHOI1 11€JIBI0 HAYYHO-UCCIIEI0BATEIHCKONU PAOOTHI SIBISETCS:

-3aKpEeIUIeHUEe TEOPETUUYECKUX 3HAHHM, MOJYYEHHBIX B X0J€ OOy4eHHUs IO COOTBETCTBYIOLIEMY
npouiI0 HampaBleHUs MOATOTOBKU OakanaBpoB mo craHaapty 04.03.01 Xumus, yTBEpKACHHOIO
npuka3zoM MunoOpanayku Poccun ot 12.03.2015.r Ne 210.

-UCIIOJIb30BaHUE TMPUOOPETEHHBIX MPAKTUYECKUX HABBIKOB U ONBITA  CaMOCTOSITENIbHOMN
npoeCcCUOHATBLHON JAEATENbHOCTH Il BBINOJHEHHUsS] BBIMYCKHOM KBaJM(UKAMOHHOW pPabOTHl IO
MpOQ IO OITOTOBKU

2.2. OCHOBHBIMH 33layaMH Hay4HO-HCCIIe10BaTeIbCKONW pabOThl 00yUYarOIUXCsl BISIOTCS:

- 3aKpeIuIeHNe U yriayOleHne TEOPEeTUYECKUX U MPAKTUYECKUX 3HAHUM MO MPpO(UIII0 MOATOTOBKU
OakanaBpa M NPUMEHEHHE 3TUX 3HAHMM A pelleHUs] KOHKPETHBIX HayYHO-MCCIIEA0BATEIbCKUX 3a7a4
IIPU BBITIOJIHEHUH BBITYCKHOM KBaIM(PUKAIIMOHHON pabOTHI;

- IpUOOpPETEHNE ONbITa PAOOTHl HA COBPEMEHHOM HayYHOM 00OpYJIOBAHUH, HABBIKOB OOpAIIEHUS C
COBPEMEHHBIMM Hay4YHBIMU IPUOOpPaMH  JJIsI CAMOCTOSATEIBHOTO MPOBEACHMSI IKCHEPUMEHTATbHbBIX
HCCIICIOBAaHUMH;

- NpUOOpEeTeHHEe OIbITa TBOPYECKOW JEATEIbHOCTH; HABBIKOB IMOMCKA pPELIEHUS HOBBIX 3ajad,
OTIBITA TPYIIIOBBIX OLIEHOK M B3aMMOOIICHOK (B TOM YHMCIIE€ PEILIEH3UPOBAHUS 00yUYaIOIUMUCS padoT IpyT
Jpyra; ONMOHUPOBaHKUE 00yJarOIUMUCS pedepaToB, UCCIEIOBATENBCKUX AUILIOMHBIX padboT).

- IpuoOpeTeHus] YMEHUN M HaBBIKOB: OOpaOOTKM M MpeACTaBiIeHUs (B BUJAE JOKJIAIO0B, OTUETOB,
HAy4YHBIX NyOJWMKAlMi M T.A.) SKCIEPUMEHTAIBHBIX pPE3YyJIbTaTOB C MCIOJIb30BAaHUEM COBPEMEHHOMN
BBIYUCIUTENbHON TEXHUKH; 0()OPMIIEHUS SKCIIEPUMEHTAIBHBIX PE3Y/IbTAaTOB, COITIACHO JEHCTBYIOLIEH

CUCTEMBbl CTAHJIApPTOB; LIEJIEHANpPABICHHOIO MOKMCKa M cOopa JUTepaTypbl MO TEeME BBITYCKHOM
KBAJTM(PHUKAIIMOHHOHN pabOThl, yMEHUS aHATM3UPOBATh HAYUHYIO JIUTEPATypYy;



- HAaKOIIJICHUC
KBATH(UKAIIMOHHON PabOTHI.

SKCIICPUMCHTAJILHOTO u

TCOPETUUYCCKOTO

Marepuanga Uil BBIIYCKHOM

2.3. [lepeyeHb MHAMKATOPOB TOCTIKEHHUS KOMIICTEHIINI C yKa3aHUEM IUIAHUPYEMBIX Pe3yIbTaTOB
00y4YeHHS 10 MPAKTHUKE:

Karteropus
(rpymnna)
KOMIIeTeH Ui
(npu
HAJIMIUH
OIIK)

®opmupyemast
KoMmeTeHuus (¢

[YKazaHuEM KOIIa)

KO)] 1 HAMMEHOBAHUE HHIUKATOPA
JOCTHXKCHHUS KOMIICTCHIMHA

Pe3yJIbTaTbI oﬁyqenml o JUCHHUIIJINHE

TIK-5. TIK-5.1 3HaTh BO3MOKHOCTH, JOCTOMHCTBA U 3HATh: BO3MOKHOCTH, JIOCTOMHCTBA U
CrnocoOGHOCTBIO | HEOCTATKH, & TAKXKE TPAHHIIBI IPUMEHUMOCTH | HEJIOCTATKH, a TAK)Ke TPAHHIIBI
MOTy4aTh U COBPEMEHHBIX CTaHIAPTHBIX MPUMEHUMOCTH COBPEMEHHBIX
0o0pabaTpIBaTh | MPOQPECCHOHANBHBIX TEXHOJOTHIA 00paOOTKH | CTAaHOAPTHBIX HPOQECCHOHATBHBIX
pe3yNIbTaThI PE3YNBTATOB HAYYHBIX IKCTIEPUMEHTOB TEXHOJIOTHH 00pabOTKN PE3yIbTaTOB
HayYYHBIX HAaYYHBIX SKCIIEPUMEHTOB
okcrepuMeHToB | ITK-5.2. YMeTs mpuMeHATs COBpeMEHHBIE ‘YMeTb: NPUMEHATh COBPEMEHHBIE
C TIOMOUIBIO CTaHAapTHBIE NPO(dheCcCHOHABHBIC CTaH/apTHHIE NPOodecCHOHATIBHbIE
COBPEMEHHBIX KOMIBIOTEPHBIE TEXHOJOTHH MOTYYEeHUS U KOMIBIOTEPHBIE TEXHOJIOI' MU MOTYYEeHUS
KOMITLIOTEPHBIX | 00pabOTKH pe3yIbTaTOB HAYYHBIX 1 00pa0OTKH Pe3ysbTaTOB HAYYHBIX
TEXHOJIOTUH 9KCIEPUMEHTOB 9KCIEPUMEHTOB
TIK-5.3. Bnagers HaBBIKAMU UCIIOJIb30BAHUS BrnaneTts: HaBbIKaMU UCIIOIb30BaHUS
COBPEMEHHBIX CTaHAAPTHBIX COBPEMEHHBIX CTaHAAPTHBIX
poQeCCHOHANBHBIX KOMIBIOTEPHBIX npodeCcCHOHANBHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH MOTy4eHHUS U 00pabOTKH TEXHOJIOTHH MOTydeHHUS U 00pabOTKH
PE3yNIBTATOB HAYYHBIX IKCIIEPUMEHTOB PE3yNIbTATOB HAYYHBIX IKCIIEPUMEHTOB
TIK-6. [1K-6.1 3HaTh OCHOBHBIC IIPaBWIIAa BEACHUS 3HaTh: OCHOBHBIE NIpAaBUJIa BEACHUS
Brnanenuem Hay4YHOM TUCKYCCUH Hay4YHOU JTUCKYCCUH
HaBbIKAMHA [IK-6.2. 3HaTh OCHOBHBIC TPEOOBAHUS K 3HaTh: OCHOBHBIE TPEOOBAHUS K
NPEJCTABIEHUs | CTEHIOBBIM/YCTHBIM JOKJIAIaM IIPH CTEH/IOBBIM/YCTHBIM JOKJIaZaM IpH
MOTYYCHHBIX MIPEACTABICHUH MOIYYCHHBIX PE3yJIbTaTOB MPE/ICTABICHUH TOTyYSHHBIX

pe3yJabTaToB B
BUJI€ KPaTKUX
OTYCTOB U
Mpe3eHTAI

HUP

pesyapTaToB HUP

I1K-6.3. YMeTb BbICKa3bIBaTh CBOIO TOUKY
3pEHUs U Y4acTBOBATh B IaJIOre (CTYACHT-
CTY/ICHT, CTYJCHT-IIPENOAaBaTENb, CTY ICHT-
COTPYIHHUK J1a00paTOpuu).

YMeThb: BBICKa3bIBaTh CBOXO TOUKY 3PCHUS
U Y4acTBOBATh B Anayore (CTyJeHT-
CTYJIEHT, CTyACHT-IIPEIIO1aBaTEIlb,
CTY/ICHT-COTPYHHUK JIAOOPATOPHUH).

ITK-6.4. YMeTb BbIAEIATE [IIaBHBIE
Pe3yNbTaThl P MOATOTOBKE K
CTCH/IOBBIM/YCTHBIM JIOKJIA/IaM.

VYMern: BBIJICJIATH INTAaBHBIC PE3YJILTATHI
IIpy MOATOTOBKE K CTeHI[OBI)IM/yCTHbIM
JOKJIagaM.

I1K-6.5. Brnagets HaBbIKaMH y4acTHs B
MHOTOCTOPOHHEW Hay4YHOI Oecene,
UCTIONB3Ysl B YCTHON pedul CHenU(PUIECKYTO
XUMHUYECKYIO TEPMHHOJIOTHIO

Brnaners: HaBbIKaMU y4acTus B
MHOTOCTOPOHHEW Hay4HOM Oecene,
UCTIONb3Ys B YCTHON peun
crenu(pUIEcKyr0 XUMHUYECKYIO
TEPMHUHOJIOTHIO

Hayuno-nccnenoBarenbckas

3. MecTo NIPAaKTHKH B CTPYKType 00pa30BaTeJbHOI POrpaMMbl

pabota BXOOUT 8

0b6pazosamenvHulX OmHOWeEeHUl 00pa30BaTEIbHON MPOTrPAMMBI.
[IpakTHKa MPOBOAUTCS B COOTBETCTBUU C KaJCHIAPHBIM YUEOHBIM TpaQHUKOM W OpHUEHTHPOBAHA

Ha 3aKPCIJICHUC U3YUYCHHBIX U OCBAWBACMBIX TUCHUIIIINH (Moz[yneﬁ).

yacmo,

dopmupyemyro  yuacmuuxkamu

Hayuno-uccnenoBarenbckas paboTa mpoBOIUTCA B / CEMECTpPE

4. O0beM NPaKTUKHU

Y4eOHBIM MJIaHOM IO HAIMPABJICHUIO MOATOTOBKH (CHEIUAILHOCTH) MPEIyCMOTPEHO MPOBEACHUE
MPaKTUKH: 00Iasi TPYAOEMKOCTh COCTaBJIseT Uil Bcex ¢GopM oOydeHust 3 3avetHble equHUIBI (108
aKaJeMHYecKnX 4acoB). B Tom umcne: B ¢opme KoHTaKkTHOM paboThl 1 yac, B popme caMOCTOATENBHOM
pabotsr 107 gacos.

5. Coaep:xkaHue NPAKTHKH

| Ne | Paznernsr (3Tansl) MPaKTHKH

Buns! u conepkanne paboT, B T.4. CaMOCTOSTENbHAs

PopMa TEKyIETO




paboTa oOyJaromierocs KOHTPOJISI |
TIPOMEXYTOUHAS
aTTecTanys
1. | IloaroTOBUTENLHBIN dTAI. HHCcTpyKTaX M0 6€30IMaCHOCTH TPY/Ia U ITOKAPHOM ITnan paboTsI,
0€301acHOCTH. MIpoOBepKa
CtpyKTypa NpOH3BOJCTBA ¥ OPTaHU3ALNH TPYa. MOCETAEMOCTH
O3HaKOMJICHHE yYalluXcs C MPENpHsITHEM. TexXHndIecKue
(BcrioMorarelbHbIe) CIyXKObI, X 3a/1a41, OCHOBHBIE
GbyHKIMN.
[MarentHas npopaboTka o Teme uccnenosanus. Coop
HaY4HO-TEXHUYECKOH JINTEPaTyphl, METOIMK
WCCIIeJOBaHMs, aHAJIN3A.
2. | OcHOBHOM 3Talrl. [MpakTHyeckoe 03HAKOMIICHHE C 0OBEKTaMHU UCCIIE0BaHNU, [IpencraBnenne
C METOJOJOTHEH W METOAMKAMH IIPOBEJCHUS HAyYHO- pe3yJIbTaTOB,
HCCIIEOBAaTEIbCKOM  pabOTBl MO  TEME  BBITYCKHOM MOJTOTOBKA
KBaJTU(UKAIIMOHHON paboTHI OakamaBpa oTyera
Coop SKCIEPUMEHTATBHBIX JTAHHBIX () TeMe
HCCIICIOBAHMSA, CTaTHCTHYECKas 00paboTKa pe3ynbTaToB
nuccinenoBanusa. Hammcanme smrepatypHoro o03opa u
9KCTIEPUMEHTAIHLHOM 4acTH BBIITYCKHOU
KBaIM(UKAIMOHHOI padOTHI 10 NPOQHIII0 NOATOTOBKU
3. | 3akiIrouMTeNBHBIHN ATaI. CrpykTypupoBaHue HWHPOpPMAIMU U  PE3YJILTaTOB ce 3amuTa oT4eTa
aHanu3a; oQopmileHHEe OTYEeTa; MOJIrOTOBKA K 3aIlUTe U
3allIMTa OT4YeTa
HUTOI'O 3a4er

6. @opMa 0TYETHOCTH 110 NPAKTHKE

B kauyectBe OcHOBHOW (hOopMBI M BHJA OTYETHOCTH sl BceX (opM oOyueHHsI CTYIEHTOB
YCTaHaBIMBACTCA OTYET IO NIpakTuke. [0 OKOHYaHUM NMPAKTHKU CTYIEHT CIAaeT KOPPEKTHO, IIOJHO U
aKKypaTHO 3allOJHEHHBIH OTYET MO MPAKTUKE PYKOBOJUTENIO MPAKTUKH OT COOTBETCTBYIOIIEH KadeIpbl.

IIpomexyTouHast aTTecTanus 10 UTOTaM MPAKTUKHA BKIIIOYAET 3aLIUTy OTYETa B COOTBETCTBUHU C
TpeOOBaHUAMHU 00pa30BaTEIBHOIO CTAHAAPTA MO HAIPABJIEHUIO IOATOTOBKHU (CIIELUATIBHOCTH).

Wrorosoii popmoii KOHTPOJIS 3HAHNUN, YMEHUHN U HABBIKOB IO IIPAKTUKE SIBJISIETCS 3aueT.

3a4eT MO MPAKTUKE CIYXHUT s OLIEHKM paboThl CTyJAEHTa B TEUYEHUE BCEro Iepuoja
IIPOXO0K/ICHHSI IPAKTUKU U NPU3BAH BBIIBUTH YPOBEHB, IIPOYHOCTh U CUCTEMATUYHOCTH ITOJYYEHHBIX UM
TEOPETUYECKUX M MPaKTHUYECKUX 3HAHUM, NmpuoOpeTeHus Npo(ecCHOHANBHBIX YMEHHM M HaBBIKOB,
YMEHUE CHHTE3UPOBATh IIOJYYCHHbIE 3HAHUS W NPHUMEHATh HMX B DPEIICHUM IPAKTHYECKUX 3aJ]ad.
Bonpocs! npeznonaratoT KOHTPOJIb OOIMX METOJUYECKUX 3HAHUA M YMEHHMH, COCOOHOCTh CTYAECHTOB
IMPOWIIIOCTPUPOBATh UX MPUMEPAMH, UHIAUBUIYAIBHBIMA MaTEpUAIaMH, COCTABICHHBIMH CTYIEHTAMU B
TE€YEHUE IIPAKTUKHU.

1o ntoram nudpepeHIMpPOBaHHOrO 3a4eTa BBICTABIIETCS OLIEHKA «3a4TE€HO», «HE 3a4TEHOY.

Ciryyan HEBBIIIOJIHEHUS NPOTPaMMBbl IIPAKTUKY, ITOJIYYEHHs HEYJOBJIETBOPUTEIBLHOW OLICHKH IPU
3aIUTE OTYETA, a TAKIKE HEIPOXOKACHUSA IPAKTUKH IIPU3HAKOTCA aKaJIeMUYECKON 3a0JKEHHOCTBIO.

AkazneMuyeckas 3aJ0JDKEHHOCTD MOUIEKUT JIMKBUIALMU B YCTAHOBJIEHHBIE IEKAHATOM CPOK.

7. ®OHJ OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS IPOMEKYTOYHOM aTTeCTANMU 00y4al0IHUXCS
110 NIPAKTHKeE
7.1. IlepeyeHb KOMINIETEHIUI M MHIAMKATOPOB JOCTHKEHUS] KOMIIETEHIUH ¢ YKa3aHHeM
COOTHECEHHBIX C HUMHM 3aIlJIAHMPOBAHHBIX Pe3yJ1bTATOB 00y4eHus o npaktuke. Onucanmue
KPHUTepHeB U IIKAJ OLCHMBAHUS Pe3yJIbTaTOB 00y4eHHs 110 NPAKTHKE.

Kox n hopmynuporka xkommerennnu IIK-5. Crroco6HOCTEIO MOTy4yaTh 1 00pabaThIBaTh pe3yabTaThl HAYYHBIX IKCIIEPUMEHTOB
C MIOMOUIBI0 COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHI

Kon u HammeHoBaHHe
HHIMKATOPA JOCTUKEHHS
KOMIIETEHIIHH

PesysbTaThl 00y4eHust

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUESHNUS

O JUCIHILINHE
He 3auteno

3auTeHo

IMK-5.1 3HaTh BO3MOXKHOCTH,
JIOCTOMHCTBA ¥ HEJJOCTATKH, a
TaKXKe TPAHUITB] TPHMEHUMOCTH

3HATh: BO3MOKHOCTH, He 3naer
JIOCTOMHCTBA U

HCIOCTAaTKH, a TaAKXC

B nonHo#t Mepe 3HaeT BO3MOKHOCTH,
JIOCTOMHCTBA M HEJIOCTAaTKH, a TakKe
TpaHuULIbl IPIMEHUMOCTH COBPEMEHHBIX




COBPEMEHHBIX CTAaHAAPTHBIX

po¢eCCHOHANBHBIX TEXHOIOT I

00paboTKH pe3yabTaToOB
Hay4YHbBIX KCIIEPUMEHTOB

TPaHMUIIBI IPUMEHUMOCTH
COBPEMEHHBIX
CTaH/IaPTHBIX
npodeccrnoHaTbHBIX
TEXHOJIOTHI 00paboTKH
Pe3yJIbTaTOB HAYYHBIX

CTaH/APTHBIX MPOHECCHOHATIBHBIX
TEXHOJIOTHI 00pabOTKH PE3yIbTaTOB
HAYYHBIX YKCIIEPUMEHTOB

SKCIEPUMEHTOB
IK-5.2. Ymers npumMeHsTs YMeTh: IPUMEHSTh He ymeer B nonnolt Mmepe yMeeT PUMEHSTh
COBpPEMEHHBIE CTaHIApPTHbIE COBpPEMEHHBIE COBpPEMEHHBIE CTaHAAPTHHIC
npodeccroHanbHbIe CTaHJapTHHIE podecCHOHaNbHBIE KOMITBIOTEPHBIC
KOMIIBIOTE€PHBIE TEXHOJIOTUH npodeccroHanbHbIE TEXHOJIOTHH TIOJTy4eHUs] 1 00pabOTKH
HOJy4eHHs1 U 00paboTKU KOMIIBIOTEPHEIE pe3yIbTaTOB HayUHBIX SKCIIEPUMEHTOB
pe3yIbTaTOB HAYy4YHBIX TEXHOJIOTHH MOJIy4EeHUs U
SKCIIEPUMEHTOB 00paboTKU pe3yIbTaToB

HAYYHBIX SKCIIEPUMEHTOB
T1K-5.3. Bragets HaBBIKAMHE Bianets: HaBBIKaMu He Bnageer B nonHoi# Mepe BinaneeT HaBbIKAMU

HCIIOJIB30BaHHUS COBPEMEHHBIX
CTaHJAPTHBIX
npo¢ecCHOHATBHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH
HOJy4eHHs1 1 00paboTKU
pe3y/bTaToOB HAYYHBIX
IKCIIEPUMEHTOB

HCIIOJTB30BAHUS
COBPEMEHHBIX
CTaHIapPTHBIX
npo¢heCCUOHATBHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH TOTYUSHUS U
00paboTKU pe3yIbTaTOB
HaY4YHBIX OKCIICPUMCHTOB

HCIIONb30BAHUS COBPEMEHHBIX CTaHIAPTHBIX
TPO(HeCCHOHATIEHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH TOTy4YeHHs 1 00pabOTKH
PE3yJIbTATOB HAYyYHBIX KCIIEPUMEHTOB

Kon u popmynuposka komnerenuuu [K-6. Bnanennem HaBbIkaMy MpeCTaBICHHS TOJyYEHHBIX PE3yJIbTaTOB B BUAE KPATKUX

OTYCTOB U HpeSeHTaL[PIfI

Ko n Pe3yabTaTsl 00yyeHus no Kpurepun olieHHBaHMS pe3yabTaTOB 00yUCHNUS
HaMMeHOBaHHe AUCHHUTIIIUHE
HHAMKaTOpa
AOCTHKCHUS He 3aureno 3a4yTeHo
KOMIIeTeHI[H U
ITK-6.1 3nars 3HaTh: OCHOBHBIE IIpaBUIIa 3aTpyIHACTCS B BEACHUH 3HaeT OCHOBHBIC [IPaBUJIA BEJCHUS

OCHOBHBIE IIpaBUJIaA
BEJCHUS HAYYHOU

BCACHUA Haquoﬁ JUCKYCCHUHU

HAY4HOU AUCKYCCUH

HAy4YHOU JUCKYCCUU

JIUCKYCCHUH
IK-6.2. 3nars 3HaTh: OCHOBHBIE TPEOOBaHUS K 3atpyaHsercs B 3HaeT OCHOBHBIE TPEOOBaHUS K
OCHOBHEBIE CTEHIOBBIM/YCTHBIM JIOKJIa]aM 0(hOpPMIICHIH PE3yJIbTATOB | CTEHIOBBIM/YCTHBIM JIOKJIa/[aM
TpeGOBaHUS K IIPU IIPENCTABICHUN HUP no npasunam

CTEH/IOBBIM/yCTHBIM MOJy4eHHBIX pe3ynpTatoB HUP

JIOKIIaiaM TIpu

HpeJCTaBICHUN

HNOJYy4YEeHHBIX

pesynbratoB HUP

IK-6.3. Ymets YMeTh: BBICKa3bIBaTh CBOIO 3arpyaHsiercs B ‘YMeeT BbICKa3bIBaTh CBOIO TOUKY

BBICKA3bIBATh CBOIO
TOYKY 3pEHUS U
y4acTBOBATh B
nuanore (CTyIeHT-

TOYKY 3pEHHS U Y4aCTBOBATH B
nuanore (CTyAeHT-CTYIEHT,
CTYJICHT-TIPEIIOAaBaTEb,
CTYIEHT-COTPYIHHUK

BBICKa3bIBaHHMH CBOCH
TOYKH 3pEHUA

3pEHUS U y4acTBOBATh B IAJIOTE CO
CHEIHAINCTAMHU PA3JIMYHOTO YPOBHSA

CTYJIEHT, CTYy/ICHT- nabopaTtopumn)

IpernoaBaTeb,

CTYZIEHT-COTPYIHUK

nabopaTopun)

IIK-6.4. Ymets YMeTb: BBIIENATH IN1aBHBIE 3atpyaHsieTcs B Briaensier rnaBHble pe3yabTaThl IpU
BBJIEJIATh TTIaBHBIE pe3yabTaThl IPU NOATOTOBKE K OIpEe/IENEeHNH TTIABHBIX MOJITOTOBKE K CTEH/IOBBIM/YCTHBIM
pe3yIbTaThl IpU CTEH/IOBBIM/YCTHBIM JIOKJIAIaM. Ppe3ynbTaToB JOKIIazaM

HOJTOTOBKE K HCCIIEIOBaHUS

CTEH/IOBBIM/YCTHBIM

JOKIaJaM

IIK-6.5. Bnagets Brnaners: HaBbIKaMU y4acTHs B 3atpyaHsiercs B Buiageer HaBbIKaMu yyacTHsl B
HaBBIKAMU Y9aCTHS B | MHOTOCTOPOHHEH HayYHOI HCTIONB30BaHUI Hay4HOU Oecezie, cBOOOTHO
MHOT'OCTOPOHHEH Oecelie, UCTIONB3YsI B YCTHOM TEPMHUHOJIOTHU HCTIOJNIb3YET CHeH(PUIECKYIO

Hay4HOI1 Oecene,
HCIOJIb3Ysl B YCTHOM

peun crienupuIecKyro
XUMHUYECKYIO TCPMUHOJIOTUIO

XUMHUYECKYIO TCPMUHOJIOTUIO




peun
CIIETTUPUICCKYIO
XHUMHUYECKYIO
TEPMHHOJIOTHIO

7.2. TunoBble KOHTPOJIbHBIE BOMPOCHI (3ajaHKs1) UM UHbIE MaTepHalibl, HEOOXOIUMBIE JUIsl OLIEHUBAHUS
pe3yabTaTOB 00YUEHUS 10 MpaKTUKE. MEeTOIMUECKUEe MaTepUalIbl, OTIPEIEIISIONINE TPOLEAYPHI
OLIEHUBAHMsI Pe3y/IbTaTOB 00yUEHUS 110 MPAKTHKE.

Koa n HanmeHoBaHue UWHAONKaTopa
AOCTUXEHNA KoMneTeHUnn

P93yanaTbI oﬁyquvm no gucuuniinHe

OneHo4YHbIE CPeACTBa

TIK-5.1 3HaTh BO3MOXKHOCTH, JOCTOMHCTBA U
HEJOCTaTKH, a TAK)Ke TPaHULIbI TPUMEHUMOCTH
COBPEMEHHBIX CTAaHAAPTHBIX
po¢eCCHOHANTBHBIX TEXHOJIOTHIT 00pabOTKH
pe3yIbTaTOB HAYYHBIX AKCIEPUMEHTOB

3HaTh: BO3MOKHOCTH, IOCTOMHCTBA
HEJIOCTATKH, a TAK)Ke TPaHHIIbI IPUMEHHMOCTH
COBPEMEHHBIX CTaHIAPTHBIX
po¢eCCHOHANBHBIX TEXHOIOTHH 00paboTKH
Pe3yJbTaTOB HAYYHBIX SKCIEPHMEHTOB

Oruer o IMPaKTUKE

[IK-5.2. YMets nprMeHsITh COBpEMEHHBIE
CTaHJapTHHIE NpodeccHOHaNbHbIe
KOMIIBIOTEPHBIE TEXHOJIOTHH ITOJYYSHUS U
00pabOTKU pe3yNIbTaTOB HAYIHBIX
9KCIIEPUMEHTOB

YMeTh: IPUMEHATh COBPEMEHHbIC CTaHIaPTHEIC
npoecCHOHANbHBIE KOMIIBIOTEPHBIE
TEXHOJIOTHH MOTyIeHHUS U 00pabOoTKHI
Pe3yIbTaTOB HayYHBIX SKCICPUMEHTOB

ITK-5.3. Brnagets HaBbIKAMHU HCIIOIb30BAHUS
COBPEMEHHBIX CTAHAAPTHBIX
npo¢eCCUOHATBHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI TIOJTy4eHus1 1 00paboTKH
Pe3yabTaTOB HAYYHBIX DKCIICPUMEHTOB

BnaneTs: HaBbIKAMU HCTIOJIB30BAHUS
COBPEMEHHBIX CTaHAAPTHBIX
npodecCHOHANBHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH NOJTyYeHus1 1 00paboTKu
Pe3yJIbTaTOB HAYYHBIX IKCIIEPUMEHTOB

ITK-6.1 3HaTh OCHOBHBIC MPABWIIA BEACHUS
HAy4YHOM JUCKYCCHUH

3HaTh: OCHOBHBIE IIPaBUJIa BEICHUS HAyYHOH
JIUCKYCCUM

OTuerT 1o mpaxkTHUKe

[1K-6.2. 3HaTh OCHOBHBIE TPEOOBaHUS K
CTEHJOBBIM/YCTHBIM JIOKJIAIaM HpH
NpECTaBICHUHN MTOJTYYCHHBIX PE3yJIbTaTOB
HUP

3HaTh: OCHOBHBIE TPEOOBAHUS K
CTEHJOBBIM/YCTHBIM JIOKJIaaM HpH
NPECTaBICHUHN ITOJTYYSHHBIX Pe3yJIbTaToB
HUP

[IK-6.3. YMeTh BBICKa3bIBaTh CBOIO TOUKY
3pEHHUS M y9aCTBOBATh B TUAJIOTe (CTYACHT-
CTYIICHT, CTYICHT-IIPEIIOAaBaTENb, CTyJCHT-
COTPYIIHUK JabopaTopun).

YMeTh: BRICKA3bIBATH CBOK) TOUKY 3PEHHS
Yy4acTBOBATh B AUANIOTE (CTYCHT-CTYICHT,
CTY/IEHT-TIPENOIaBATEIb, CTYACHT-COTPYTHHUK
naboparopun).

ITK-6.4. YMeTb BBIIEIIATH IJIaBHBIE
pe3yNbTaThl IPH MOATOTOBKE K
CTCHIOBBIM/YCTHBIM JIOKJIA/IaM.

YMern: BBIACJIATH TJIABHBIC PE3YJIbTATHI IIPU
IIOJAIOTOBKE K CTEHI[OBI)IM/yCTHI)IM JOKJIagaM.

I1IK-6.5. Branets HaBbIKAMH y4acTHs B
MHOTOCTOPOHHEHN Hay4dHOU Oecelie, HCTIONb3Y s
B YCTHOU peuu crenn(prIecKyro XUMHUUECKYIO
TEPMHUHOJIOTHIO

Brnaners: HaBbIKaMU y4acTus B
MHOTOCTOPOHHEH Hay4dHOU Oecele, UCTIONb3Ys
B YCTHOH pedr cenn(PUIecKyr0 XUMHIECKYIO
TEPMHHOJIOTHIO

HepequL KOHTPOJIBHBIX BOIIPOCOB HA IPOLUECAYPE 3alUTHI OTYECTA IO IPAKTUKE:

[IpuMepHBIE BOIIPOCHI K 3a4ETYy:
Beenenue

[Ipenmer opraHuyeckoil XMMHUU M OCHOBHBIE JTambl ee pa3BUTHA. CrocoObl M300pa)KE€HUSI MOJEKYI
OpPraHUYECKUX COEAMHEHHH, CTPYKTYpHble M 3JeKTpoHHble Gopmyinsl (I'.JIbtouc). Tumsl yraepoaHoro
CKeJleTa, AUUKIMYECKHe, LHUKIMYECKHE U TEeTepOLUKINYECKHE coeauHeHusa. M3omepus U ee BHUIBL
["omomnorusa. OcHOBHbBIE (pyHKIIMOHANIbHBIE TPyl Kitaccuukanus opraHn4eckux COeTUHEHHH.

1. OcHOBBI HOMEHKJIATYPbI OPIAaHMYECKHX COeJUHEHUIT

3amectutenbHast HomeHkiaarypa, MIOITAK. TTonsTus pogoHadanbHOM CTPYKTYpbI, XapaKTEPUCTHUIECKUX
rpynn. Has3Banuss HeQyHKIMOHAJIBHBIX 3amMecTuTeNeld, (QYHKIMOHAIBHBIX TPYINN, MpeleibHbIX,
HEeNpeJeNbHbIX, APOMATUYECKUX paaukaiaoB. CTapUIMHCTBO (QYHKIMOHAIBHBIX TIpymnim. OCHOBHBIE
IpaBUia COCTABJICHUS 3aMECTUTENIbHBIX Ha3BaHUN OPraHMYECKUX COEIMHEHUH, BBHIOOp M Hymepauus
[JIABHOM 1€NW, IpPaBHUJIO HAUMEHBIIMX JIOKaHTOB. Ha3BaHMS OCHOBHBIX KJACCOB OpPraHWYECKHX
COEMHEHUH, CI0KHBIX MOJIH- U reTepo YHKIIMOHATBHBIX COeTUHEHUH.

OcCHOBHbBIE TIOJIOKEHUSI TEOPUHM CTPOCHHUS OpraHuueckux coequHeHuil (A.M. bytiepos), snekTpoHHOU
TEOpPUM, OCHOBHBIC IIPUHLMIIBI KBAHTOBOM OPraHMYECKOM XWMHUHU. BanmeHTHOCT, aroMoB. Tumsl
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ruOpuAM3ai aToMa yriepoAa B OPraHMYECKHX COCIAUHEHUSAX, TEOPHsl B3aMMHOTO OTTAJIKUBAHUS
JEKTPOHHBIX opOuTanet. o- W m-cBsi3u aTOMOB yriepoja, Gpu3nueckrue XapakTepUCTUKU CBSI3EH: JJIUHA,
BaJICHTHBIE YTJIbI, SHEPTHUSI, TTOJIIPHOCTH, MOISIPU3YEMOCTb, AUMOJbHBIII MOMEHT, MOTEHIIMAJI HOHU3AIUH.
['oMomUTHYECKHI ¥ TETEPOTUTUYECKUI Pa3pPhIB CBS3H.

Knaccudukanuss peareHToB u peakiuil. IIpoMexyTodyHble 4YacTHIBI (MHTEPMEIUATHI): PaJUKAaIbI,
KapOOKAaTHOHBI, KapOAHWOHBI, KapOEHbI, HUTPEHbI, apUHBI U Jp. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE TMPOMEXKYTOYHBIX YACTULl. OIEKTPOHHbIE HPQPEeKThl 3amecTuTeneid. WHIYKTUBHBIA H
Me30MepHBI 3P (HEKThI U cr1ocoObl n300pakeHus ATux 3pdekros. [Ipumepsl rpymm ¢ +I-, —I-, +M- u —M-
spdekramu. DPheKT TUNEPKOHBIOTAIUU (CBEPXCONpPsOKCHHsI). BiusHUE dIEKTPOHHBIX 3P(HEKTOB
3aMecTuTelled Ha CTaOWIBHOCTh W PEAKIHOHHYIO CIOCOOHOCTh OPraHWYECKUX COEAMHEHUH U
IIPOMEXKYTOUHBIX YacTULl. PE30HaHCHBIE CTPYKTYpBI, IPABHIIA UX TIOCTPOECHHUS.

Kucnotsl u ocroBanus (M. Bpencren, T'. JIstonc). ConpsikeHHbIe KHCIOTH M CONPSKEHHBIE OCHOBAHHS.
KuciaotHO-0cHOBHBIE paBHOBECHS Ha IPUMEPE CIIUPTOB, IPOCTHIX APHPOB, KAPOOHOBBIX KUCIIOT, KETOHOB
u amuHoB. Koncranta kuciotHoctu pK,, koHcraHTa ocHoBHOCcTH pKp. BiusHue 3amectuteneil B
MOJIEKYJI€ Ha KUCIOTHOCTh U OCHOBHOCTh OPraHMYECKUX COETUHEHUM. Teopus )KeCTKUX U MIATKUX KHUCIOT
u ocHoBanuit (JKMKO).

2. OCHOBBI CTEpeOXuMHUHU

Crioco6bl M300paXKeHNs IPOCTPAHCTBEHHOTO CTPOCHHMSI MOJEKYI C SP THOPHIN30BAHHBIM YIIEPOLOM:
KIIMHOBHJIHBIC MPOCKIMH, "NeCOmmIbHbIe KO3Jbl", mpoekiimn Heiomena. Kordopmanuu, koHOOpMEpHI.
3aciioHeHHas (cun-TIepUILIAaHAPHAsA), 3aTOPMOXKEHHas (aumu-TiepUIUIaHapHast), CKOIMICHHas (cout-)
KOH(pOpMaIuu.

AcuMMeTpUYECKUi aToM yrieponaa. XHUpajdbHOCTh, YCJIOBHUS, HEOOXOAUMBIC [UIsl BO3HHUKHOBEHMS
xupanbHoctd. Koudurypamus, ormnmmume or koHpopmamuu. OnTHYecKas HW30MEpHs, ONTHYEeCKas
aKTUBHOCTh. OHaHTHOMephl. Pamematel. [lpunnun R,S-nHomenknarypel. OrmpeneneHue Mopsaka
CTapIIMHCTBA 3aMECTUTENIEH y XupaibHOTo 1eHTpa (mpaBuio Kana - Maronena - [Ipenora). AGcomoTHas
u oTHOcuTenbHas KoHpurypamuu. [Ipoeknuonnsie Gopmynsl (O.Pumep). Mx moctpoenue, mpasuiia
MOJIb30BaHUS UMM (IUI1 COSAMHEHUH C OJHUM AaCHMMETPHUYECKUM atoMoM yriepoaa). CrocoOsr
pazzaenenus panemaroB. CoelMHEHUs ¢ ABYMs XUpalbHbIMU 1leHTpamu. [loctpoenue npoekuuii Ouniepa.
Huacrepeomepsl. Me3z0-QopMbl. Dpumpo- U mpeo-HOMEHKIATypa. M300pakeHne MOJIEKYIbl JaHHOTO
COCIMHEHHUSI C TOMOIIBIO PA3TUYHBIX MPOEKUHOHHBIX (opmyn. Ilepexon oT ogHONM HPOEKIIMOHHON
(bopMyIibl MOJIEKYJIbI K Apyroil. [IpencraBieHne 06 onTUYECKOM U30MEPUH COEAMHEHUH, HE COJIepKalIX
ACMMMETPUYECKOT0 aToma yriepoja.

['eomeTpuueckass u3oMepusi COCIUHEHUN C JBOWHOW CBs3bIO. [Juc-, mpauc-; Z-, E- u cumn-, anmu-
HOMEHKJIaTypa.

3. Aikanbl

['omonoruyeckuii psig, u3oMepus U HOMEHKIaTypa. [IpupogHbie HCTOYHUKY anKaHOB. MeToibl CHHTE3a:
TUIPUPOBAHNE HENPEAENbHBIX YIIIEBOJIOPOOB, CUHTE3 Yepe3 JINTUNANATKUIKYIIPATHL, SJIEKTPOJIN3 COIeH
KapOOHOBBIX KHCIIOT, BOCCTAHOBJICHHE KapOOHUIBHBIX COEAMHEHUN, W3 TaJOreHAKaHOB (peakuus
Bropua, nporonus peaktuBoB I'punsspa). [lpupona C-C- u C-H-cBs3zeil B ankanax. Kongopmanuu 3taHa,
nmpornaHa, OyTaHa W BBICIIMX AallKaHOB. DHepreThyeckas auarpaMma KOH(GOPMAIMOHHOTO COCTOSHUS
MOJIEKYJIbI aJIKaHa.

XVMHYECKHE CBOMCTBA: peakIMM TaJOTeHHPOBaHUS (XJIOpHUpOBaHUE, OPOMUPOBAHHE, HOJAMPOBAHHE,
dbTopupoBaHue). DHEPreTHKA LEMHBIX CBOOOTHOPAIUKAIBHBIX pEaKInii rajoreHupoBanus. Hurposanue
(M.H. KonoBanoB), cynbdoxiopupoBaHue U okucieHHe. CeneKTUBHOCTh PaJUKAIbHBIX peaKkluid u
OTHOCHUTEIIbHAsl CTA0WJIBHOCTh AaJKWUJIBHBIX paJuKaoB. TepMHUYECKUH M KaTaIUTHUYECKUH KPEKUHT.
HonHble peakluy alkaHoB (IEHTEpOBOJAOPOAHBIH OOMEH U TaJOT€HUPOBAHHE U HHUTPOBAHHE B
CYMEPKUCIION Cpesie).

4. AnkeHbl

["'oMonoruyeckuii psi, U30oMepusi 1 HOMEHKIIaTypa. ['eomerpudeckas usomepus (yuc-, mpanc- u Z-, E-
HOMeHKJatypa). Ilpupona nBoitHON cBsi3u. MonekynsipHble T-opOuTanu 3TUiIeHAa. MeTonbl CHUHTe3a:
3JIMMUHUPOBAHKE raJOre€HOBOAOPO/Ia U3 AKIIITAIIOT€HUIOB, BOJIBI U3 CIIUPTOB, JErajJOreHUPOBAaHUE BUY-
nuranoreHankaHoB. Peakuus ['opmana, Buttura, crepeoceneKTHBHOE BOCCTAHOBIICHUE AIKHHOB.
XUMHUYECKHE CBOMCTBA aJIKEHOB. Psa cTaOWILHOCTH ajKEHOB, BBIBEICHHBI HAa OCHOBE TEMJIOT
THJIpUPOBaHUs. ['eTeporeHHOe 1 TOMOT€HHOE T'MIPUPOBAHUE AJTIKEHOB. DIEKTPOPHILHOE TPUCOCTUHEHNE
(Adg). Obmee mpencraBieHne 0 MEXaHU3ME PEAKIIMN, T- U -KOMIUIEKCHI, OHHUEBbIe MOHBL. CTepeo- u
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peruocenekTuBHOCTh. [IpaBmiio B.B. MapkoBHMKOBA, MHAYKTUBHBIH M ME30MEpHBIH 3 (EKTHI
["amorennpoBanne: MexaHu3M, cTepeoxumus. [Iporeccel, comyrcTBytone Adg peakiusam: CONpsDKEHHOE
NPUCOCTUHECHUE, TEPErPyNIUPOBKH  MPOMEXKYTOUHBIX  KapOOKaTHOHOB. [ HIporajsoreHupoBaHHE:
NOHSATHE O OM- W TPUMOJIEKYJSIPHBIX MexaHu3zMax. [uapatanus. [IpoMbllUIeHHBI METOJ CHHTE3a
3TaHOJa M IpomnaHoja-2. ['MApoKcHM U anKOKCUMEpKypupoBaHue. MeraTe3uc ajikeHoB. Perno u
CTEpeOCeNIeKTUBHOE TpUCOeIMHEHNnEe TUapuaoB Oopa. Peruocnenuduueckue ruapoOopupyomme
pearentsl. llpeBpamienne OOpOpPraHMYECKUX COCAMHEHUN B ajKaHbl, CHUPTHI, AJKWITAJIOTCHUIBI.
Oxkucnenne ankeHoB a0 okcupaHoB (H.A. IlpunexaeB) u mo nuono nmo Baruepy (KMnOgs) u Kpure
(OsOy4). CrepeoxumMuss THAPOKCUIMPOBAHUS alKeHOB. (O30HONM3 alKEHOB, OKHUCIUTEILHOEC U
BOCCTAHOBUTEIBHOE pACILEINIEHHE O30HUIOB. lcuepnbiBaromiee OKHUCIECHHUE AJKEHOB C IOMOIIbIO
KMnO,; umn NayCryO7 B ycnoBusix Mex(dasHOro Karanu3a. PagukanbHbIe PEaKIMu: MPUCOCTUHCHHE
OpomMucToro Bojgopoja no Xapamy (MexaHusMm), npucoeaunenue H,S, RSH u TerparamorenmeranoB k
QIKeHaM U aJUIMIBHOE TaJOreHHpoBaHHe. MOJeKyaspHble T-OpOUTalM AUTHJIBHOTO pajauKaia.
PanukanbHas 1 KOOpAUHAIIMOHHAS (METaNIOKOMIUIEKCHAST) TOJIMMEPHU3aIis alIKEHOB.

5. AJIKHHBI

["'omosiornyeckuil ps, HoMeHKIaTypa U uzomepus. [lpupoaa TpoitHo# CBA3UM. MeTo/ibl CHHTE3a AJIKHHOB
C IIOMOUIBIO peaKLui OTIIEIUIEHNS], AIKUIIMPOBAaHUS TEPMUHAIIBHBIX aleTwieHoB. [lonyuenue anerunena
MUPOJIN30M METAHA.

XVUMUYECKUE CBOMCTBA aJKHUHOB. OJEKTPOPUIBbHOE MpUCOEAMHEHHE K ankuHaM. CpaBHEHHE
PEaKIMOHHON CHOCOOHOCTH aJKWHOB M alIKeHOB. | 'ajoreHupoBaHHE, TUAPOTaIOreHHPOBAHHE,
rungparanus ankuHoB (M.I. KydepoB), mpucoenuHenrne kapOOHOBBIX KHCIOT. BoccTaHOBNIEHHE aIKMHOB
IO yuc- U mpauc-alkeHoB. [uapoOopupoBaHHE alKWHOB, CHHTE3 allbJerujoB U KeroHoB. CH-
KHUCJIOTHOCTb alleTUJIeHA. ALETHIEHU bl HATpUsd U Meau. Maruuiiopranu4eckye Mpou3BOIHbIE AIKUHOB
(OK.W. HMouuny): ux noaydeHne U UCIOIb30BaHUE B OPTaHUUYECKOM CUHTE3€.

Konnencauusi TepMHUHAIBHBIX AJIKUHOB C KeroHamu U anpaerugamu (A.E. dasopckuii, B.Pemnme).
AuerwieHaiuieHoBass u3zoMepuzanus. CMelleHue TpPOMHOW CBSI3M B TEPMHUHAIBHOE IOJOYKEHUE.
OxucnuTenbHas KOHACHCAMS TEPMUHAIbHBIX AJIKWHOB B IIPUCYTCTBUU COJIEH MEJIH.

6. AJIKaAMEeHbI

Tuns! queHoB. M3oaupoBaHHbIe, KyMYJIUPOBAHHBIE U CONIPSKEHHbIE AUEHBI. M30Mepus 1 HOMEHKIIaTypa.
Meroas! cunTes3a 1,3-1ueHoB: IeruapupoBaHue ankaHoB, cuHTe3 PaBopckoroPemnne, kpocccoueTaHue Ha
METAJIJIOKOMILJIEKCHBIX KaTalu3aTopax.

Bbyraauen-1,3, ocobennoctu crpoeHusi. Mosexymnsipasie opoutanu 1,3-1ueHoB.

Xumudeckue cBoiictBa 1,3-gueHoB. [ajoreHupoBaHue U TUlporajoreHupoBaHue 1,3-IUEHOB.
ANMUIIBHBIA KaTHOH, ero m-opoutanu. 1,2- u 1,4-nmpucoenuHenne, SHePreTHUecKuil Npopuib peakiuy,
TEPMOJMHAMUYECKU M KHHETHYECKMM KOHTpoJb. llommmepumsanms sgueHoB. HarypanbHbli
CUHTETHUECKUN Kaydyku. Peaknus J{nnbca-Anpaepa ¢ aJkeHaMu M aJlKUHAMH, CTEPEOXUMHUSI PEaKLUU U
ee IPUMEHEHHE B OpraHM4ecKoM CcHHTe3e. Yuactue Husmux cBoboanbix (HCMO) u Belcmmx
3anonHeHHbIX (B3MO) opOutaneii peareHTOB B 00pa3oBaHMM MEPEXOJHOIO COCTOSHUS pPEaKLUU
JTMEHOBOT'O CUHTE3A.

CrpoeHue aneHa, peakliuy IPUCOEINHEHNUS K alllIEHaM.

7. ATHIUKJIHYECKHE COeHNHEHHUS

[{uknoankansl 1 UX npou3BoaHble. Kiaccudukanus anuuukioB. DHEprus HaIpsHKEeHUs [IUKIIOATKAHOB U
€€ KOJMYECTBEHHAas OlLEHKa Ha OCHOBAaHMU CpPaBHEHUS TEIUIOT OOpa30BaHMS U TEIUIOT CropaHUs
LMKJIOAJIKAHOB ¥ COOTBETCTBYIOIMX AJKAHOB. THIBI HapPsDKEHUS B LMKIOAJIKAHAX W NOJpa3clICHUE
IUKJIOB Ha Majble, CpelIHHE ULHUKIbl M MaKpouukibl. CTpoeHHe UIUKIONpONaHa, IUKIo0yTaHa,
IUKJIONEeHTaHa, IHKiIorekcaHa. KoH(opManmoHHBIH aHanM3 IUKJIOreKcaHa. AKCHAJbHBIE H
JKBAaTOpHAJIbHBIE CBSI3M B  KoH(opmamuu "kpecno" unukiorekcana. Kondopmanmuum MoHO- U
JU3aMEIICHHBIX ~ MPOM3BOJAHBIX  IMKJIOTeKcaHa.  BiusHMe  KOH(MOPMALIMOHHOTO  IOJIOXKEHUS
(GYHKIIMOHAJIBHBIX TPYNI HAa HMX PEAKIHOHHYIO CIOCOOHOCTh Ha TNpPUMEpe peaklHuil 3aMelleHus,
OTILEIUIEHNS U OKUCIJICHUS.

MeTto/1bl CHHTE3a LUKJIONPOIIaHa, MUKI00yTaHa U X MPOU3BOAHBIX. OCOOEHHOCTH XUMUYECKUX CBOWCTB
COEMHEHUI C TPEXWIEHHbIM LUKJIOM. CHHTE3 COEAMHEHHMH psia LUKJIONEHTAaHA M LHKJIOTEeKCaHa.
Peakuuu paciimpenust U cy>kKeHHs LUKJIA MPU 1€3aMUHUPOBaHUM NepBUUHbIX aMuHOB (H.f. [lembsiHOB).
CuHTe3 COEOTUHEHHMH €O CPEeJHMM M OOJBIIUM pa3MepoM LHMKIA (CIOKHO(DUPHAsS M alMJIOWHOBASA
KOHJeHcalun). TpaHcaHylIIpHbIE PeakUi B CPEAHUX IIUKIIaX.
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[IpencraBnenre O NPUPOAHBIX MOJULMKINYECKUX CHCTEMax TEpPHEHOB U crepouaoB. KapkacHble
COEJMHEHUS: aJlaMaHTaH, KyOaH, IPU3MaH, TeTpadIpaH.

8. ApeHnsl

Konyenyus apomamuunocmu. Apomarnunocts. Ctpoenue o6enzona. ®opmyna Kekyne. MonekynspHbie
opbutanu OeH307a. AHHYJCHbl. AHHYJEHBI apomaThdeckue W Heapomartuueckue. Kpyr Ppocra.
Konnenmus  apomaruunoctd. IIpaBmiio  Xrokkens.  ApoMaTM4ecKMe KATHOHBI M AHMOHBI.
KonpencupoBanHble apoMaTHUECKUE YIIIEBOIOPObl: HadTanuH, (eHaHTpPEeH, aHTpaleH, a3yleH U Ap.
['eTepouukinyeckue MATH U IIECTUWICHHBIE APOMAaTHUYECKUE COeIuHEeHMs (muppoi, (ypaH, THO(dEH,
NUPUJIMH). AHTHApPOMAaTUYHOCTb HA IMpUMEpe LUKI00yTaaueHa, LUKIONPONEHWIAHUOHA, KaTHOHA
LUKJIONeHTaAueHws. Kpurepun apoMaTHYHOCTH: KBAHTOBOXMMUYECKMH (CpaBHEHHE pacueTHbBIX
BEJIMYMH 3HEPIUU JEJIOKAIM3allMd Ha OJMH T-3JIEKTPOH), SHEPIeTUYECKUH (TEIUIOTHl THAPUPOBAHUS) U
MarHUTHBI.

[Tomyyenne apoMaTHYECKUX YIrIEBOIOPOIOB B MPOMBIIUICHHOCTH KaTaIUTUYECKUN pU(OPMUHT HEPTH,
nepepadoTKka KOKCOBOIO raza M KaMEHHOYTOJIbHOM cMoJbl. JIabopaTopHble METOJbl CHHTE3a: PEeaKIMsl
Bropria-®uttura u Apyrue peakuuu Kpocc-CoueTaHusi, ajJkuimpoBanue apeHos no @punento Kpadrey,
BOCCTaHOBJIEHHE XMpPHOApoMaTHUYecKuX KeToHOB (peakuus Kwxnepa-Bonbda, peakuus Knemmencena),
IPOTOJIN3 apUJIMAarHUUTalIOreHU10B.

CpolictBa apeHoB. Karanurtuueckoe TI'MAPUPOBAHUE apPEHOB, BOCCTAHOBJICHHME apeHOB 10 bépuy,
doroxummuueckoe XJopHpoBaHHWE OcH3o07a. Peakmum 3amemeHuss BOAOpoaa B OOKOBOHM  Iemu
QIKUIOEH30/10B Ha ranored. OKucieHue ankuiOEH30J0B M KOHJIEHCHUPOBAHHBIX apOMaTHYECKUX
YIII€BOIOPOAOB JI0 KAPOOHOBBIX KUCIOT, alIbJIETUIOB U KETOHOB.

9. Peaknum 3/1eKTPOGUIBHOIO 3aMellleHHs] B APOMATHYECKOM PSALY

Knaccudukanus peaknuii apoMatndeckoro siekTpoduiabHOro 3amenienus. OOmme mpeacTaBIeHUs O
MEXaHU3ME peaklMi, KHHETUYECKHH H30TONHBIN 3((eKT B peakiusx 3JIeKTPOPHILHOIO 3aMeleHHs
Bojiopofia B OeH30i1bHOM Koiiblie. [IpencraBinenue o m- u o-komiuiekcax. CTpyKTypa NHEpexoJHOro
cocTosHus. M30TOonHBIM 0OMEH BOIOpOJA Kak IMpocTeHinas peakius 3JIeKTPOPHIBHOIO 3aMeIIeHUs.
ApEHOHHEBBIE MOHBI B PEAKIHIX AIEKTPO(UIBHOTO 3aMelleHHs. BIusHHe NpUpOIbI 3aMECTUTENS Ha
OPUEHTALMI0O W  CKOPOCTb pPEAaKUUH NIEKTPO(PUIBHOTO 3aMEIleHUs. JIEKTPOHOIAOHOPHbIE U
AJIEKTPOHOAKLIENITOpHbIE 3aMecTuTeNnu. CorlacoBaHHass M HECOIVIACOBaHHAs OpPUEHTAlUs [BYX WU
HECKOJIBKUX 3aMECTUTENIEH B apOMaTHUYECKOM KOJIBLIE.

HutpoBanue. Hurtpyromue areHTel. MexaHusm peakiuu HuUTpoBaHusa. HutpoBanue OeH3051a M €ro
3aMerieHHblXx.  HurtpoBanwe — Hadranmua, Oudenumna u jgpyrux  apeHoB.  Ilomydenue
noJuHUTpocoeauHeHU. [ToHsTHE O UNCo-aTake U unco-3aMeIIeHNH B peakusiX HUTPOBAHHUS.
["anorenupoBanue. ["amoreHupyromme areHTbl. MexaHW3M peaklUd TaJlOreHUpPOBaHUS apeHOB U MX
MIPOU3BOIHBIX.

CynboupoBanue. Cynbdupyromniie arenTsl. Mexanusm peakuuu. KuneTnueckuil 1 TepMoInHaAMUUYECKHHA
KOHTPOJIb B peakiuu cyibhupoBaHus Ha mnpumepe ¢eHona u HaptanmHa. OOpaTUMOCTh pPEaAKIUU
cynbdupoBanus. [IpeBparienus cynb(orpymnmsl.

AnkunupoBanue apeHoB no @Ppuaemo-Kpadrey. Ankunmupyroniye areHThl. MeXaHu3M peakluu.
[ToGounble mporiecchl N30MEpHU3aLHsl ATKUIMPYIOLIEro areHTa ¥ KOHEUHBIX MpoAyKToB. CHHTE3 AMapUII-
U TpUApUIMETaHOB. TpuapUIMETHWIKaTHUOHBI, aHHOHBI W pajuKaibl. MeTonbl UX TE€HEpPUPOBaHUS U
CTaOMIIBHOCTb.

AuunnupoBanue apeHoB 1no @punemto-Kpaprcy. Aunumnupyromue areHTbl. MexaHu3M peakluu.
PernocenextuBHocTh anmnupoBanus. @opmminposanue no I'arrepmany-Koxy U apyrue poacTBEHHbIE
peakuuu.

10. HykeoguabHoe apoMaTH4YecKoe 3aMeleHne

OO61re npeacTaBlIeHNs 0 MEXaHU3ME HYKJIEO(UIbHOTO 3aMELEHUSI.

1. MexaHu3M OTHICTIJICHUSA-IPUCOECIUHEHUSI Ha TIpUMeEpe MPEBPAIIEeHUsI TaloreHO0eH3010B B (PEHONBI U
apoMaTHYecKHe aMHuHBL. MeTroabl TeHepupoBaHuss U (Qukcauuu geruapodensona. CrpoeHue
JeruApoOeH30Ia.

2. MexaHu3M MNpPUCOEAVNHEHUSA-OTILEIUIEHN SNAT, NPUMEpbl pPeakUMd W aKTHBUPYIOLIEE BIIUSHUE
IJIEKTPOHOAKIIENITOPHBIX 3aMECTUTENEH. AHUOHHBIE G-KOMIUIEKCH Mel3eHreliMepa U UX CTPOEHHUE.

3. Sn1-MexaHu3M apoMaTHYecKOTO HYKJICO(PHIFHOTO 3aMEIIeHHs B PEaKIHsIX THUAPOIH3a KaTHOHA
apeHIua30HUs.
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4. Mexanusm Sgnl B apomaTHueckoM psny M 00JacTe €ro mpuUMeHeHus. MHuiuupoBaHue
MOHPAIUKAIBHOMN LEIH.

11. 'annoreHnpoun3BoHBIE YIJIEBOAOPOI0B

Nzomepust, HomeHnknarypa. CrnocoObl MOJydYeHUs: U3 CIUPTOB, AJIKAHOB, AJKEHOB; 3aMEIllEHHEM aroMma
OJIHOTO TajioreHa aTOMOM JPYroro, XJOpMETUIIMPOBAHUE apEHOB.

Peakuuu Hykieo(uIbHOTO 3aMEIIeHUs Y HACBHIILIEHHOTO aToMa yIJIepo/ia B IKWITaIOreHH1aX KaK METO/
CO3JIaHUs CBSI3U YIIIEPOA-YIIIEPO], YIIepoa-a30T, YriepoA-KUCIOPOA, yriepoa-cepa, yriepoa-(ocdop
(momy4yeHue anKWIraloreHuJ0B, CIHUPTOB, THOJIOB, MPOCTHIX 3(GUPOB, HUTPOCOCAMHEHUN, AMHHOB,
HUTPWIOB, CIOXHBIX 3hupoB u 1p.). Krmaccudukanus MexaHu3MoB peakiuil HyKJI€o()UIHLHOTO
3amereHusi. OCHOBHBIC XapakTepuCTHKU Sy1, Sy2 peakmuil. DHEpreTHuecKuii mpoduiIb peakIui.
Peakuu Sy2tuma. Kuneruka, crepeoxumust, BalbACHOBCKOE oOpaiieHue. [lorsTre 0o HyKJIeo(pIBHOCTH.
BnusiHue npupoabl paaukana ¥ yxonadlledl rpynmbl cyocTpaTa, IpUPOIBl HYKIEO(UIBHOTO areHra u
pactBopuTelst Ha ckopocTh SN2 peakuuid. [Tpunnun XKMKO.

Meton mexda3Horo rnepeHoca 1 €ro UCIoJIb30BaHUE B OPraHMUECKOM CHHTE3€.

Peakuuu Sn1 Ttuna. Kuneruka, crepeoxumusi, 3aBUCUMOCTh Syl mpoliecca OoT MpUPOJBl pajauKaia,
yxoasiend rpynnsl, pactBoputens. KapOokatuonsl, (akTopbl, ONpEeAeNsIonue UX YCTOWYUBOCTD.
[TeperpynmupoBku kKapOOKaTHOHOB. MeTOIbI TeHepHpOBaHHS KapOOKaTHOHOB. lloHATHE 00 MOHHBIX
napax.

MeTo/1bl 0JTy4€HHUS FAJIOT€HAIKaHOB U3 aJIKAaHOB, AJIKEHOB, CIIUPTOB.

12. Peaknum 3JJUMHUHHPOBAHUS

Peakuuu snumuanpoBanus.o- U B-snumunuposanne. Knaccudukanus MexaHu3MOB [3-2IMMUHHPOBAHUS:
El, E2 u Elcb. Hampasnenue snumunupoBanus. llpaBuna 3aiineBa u ['opmana. Crepeoxumus
AJIIMMUHUPOBAHUS: CU-H YU aHmu-3JIMMUHUPOBAaHUE. BiMsiHIE MPUpOAbl OCHOBAHUS U YXOJSIIEH IPYMIIbI
Ha HarpasieHue otwersieHus. Koukypenuusa nponeccoB E2 u Sy2, E1 u Syl. dakTops! Baustomye Ha
3Ty KOHKYpeHIHI0. Vcronmp3oBaHME peakiuii [-2IIMMUHUPOBAHUS B TaJlOreHANKaHax il CHUHTE3a
QJIIKEHOB, JMEHOB U alKMHOB. BiusHHe KOH()OPMAIMOHHOTO MONOXKEHHS (DYHKIHMOHAIBHBIX TPYII B
LUKJIOAJIKaHAX Ha UX PEaKLMOHHYIO CIOCOOHOCTh Ha MIPUMEPE PEAKIINI 3aMEllIeHus], OTIIETIICHUSI.
Peakuuu @ IMMUHUPOBAHMSL. I'enepupoBanue KapOCHOB. Kap6ennt - YaCTHIbI c
JIBYXKOOPJMHUPOBAaHHBIM aTOMOM yriepoja. llpucoennHeHne CUHITIETHBIX M TPUILIETHBIX KapOEHOB K
ankeHam. [Tonstue o kapbenonnax. Bzaumonericteue kapOEHONIOB C AIKEHAMHU.

B3aumonelicTBue rajoreHaIKaHOB ¢ MeTajutamMu (00pa3oBaHKe peakTUBOB [ puHbspa, peakmus Biopia).
BununranoreHu1pl Kak COEMHEHUs ¢ TOHUKEHHOW MOJBUKHOCTBIO aTOMa rajJoreHa.

13. MeTanioopranuveckue coelMHeHUs

JluTuii 1 MarHuMOpraHuYecKue coequHeHns. MeToapl CUHTE3a: B3aUMOJCUCTBUE METalla C alKWI WU
apunranorenuaamu. Ilpencrasnenue o mkane CH kucinotHocTH yrieBogoposioB. CTpoeHHE peakTHBOB
I'punbspa, paBHOBecue c AuankuiMaraueM (ypaBHenue B.lllnenka). JIutuit u marHuiiopraHudeckue
COEIMHEHUS B CUHTE3€ YIJIeBOJOPOIOB, CIIUPTOB, albJAETU0B, KETOHOB, KAPOOHOBBIX KUCIOT. Jnankui-
u jauapwikynpatbl. [lonydeHue M TOpUMEHEHHE STUX KOMIUIEKCHBIX COEAMHEHUN [UJIsl CHUHTE3a
MIpeACNbHBIX YTIIEBOIOPOIOB, TUEHOB, CIIUPTOB, HECCUMMETPHUHBIX KETOHOB U B PEAKIIUAX COMPSIKEHHOTO
MPUCOEANHEHHUS K O-, J-HEeHACHIIIEHHBIM KapOOHUIBHBIM COSTUHEHUSM.

14. I'mapoxcunpousBoaHbIe YIJIEBOAOPO/IOB

OpHoaToMHBIE CIUPTHL. ['OMoNorndeckuil psaa, kinaccuukamms, U30Mepuss U HOMEHKIaTypa. MeTomsl
MOJIyYEHUS: U3 aTKEHOB, KAPOOHUIIbHBIX COESAMHEHHH, raJIOr€HaIKaHOB, CJIOKHBIX A(PUPOB U KapOOHOBBIX
KHCJIOT.

CaotictBa ciuptoB. Criupthl, kak cnadbie OH-kucnorsl. CriupThl, Kak ocHOBaHuA JIbtouca. 3amenieHue
THUAPOKCUIIBHON TPYIIBI B COMpPTaX Ha ranoreH (MoJ AeWCTBHEM Tallor€HOBOIOPOAOB, TallOTEHUIIOB
docdopa, xmopucroro THOHWIA). MexaHusmbl Sy1l, Sy2, W CTEpeOXHMMHS 3aMENICHHS, THUIAPUIHBIC
NEePEerpyNIUpOBKH KapOOKaTHOHOB (PETPONMMHAKOIMHOBAS MEPErpyNnupoBKa). Jleruapartamus CupToB.
OKuCIIeHHe TEePBUYHBIX CHUPTOB JO alIbACTUIOB M KapOOHOBBIX KHUCIOT, BTOPHUYHBIX CIIMPTOB 1O
KETOHOB. PeareHThl OKHUCIIEHUsS Ha OCHOBE XPOMOBOTO aHTHAPHUJA U JBYOKHCH Mapranua. MexaHusm
OKHCJICHHUS CITUPTOB XPOMOBBIM aHTHUIPHUJIOM.

JByxatroMHble cnupThl. Meroasl cuHTe3a. CBONCTBA: OKHUCJIEHUE, alUIUPOBAHUE, JErHapaTalusl.
OxkucnurenbHoe pacuieruieHre 1,2nuonoB (fogHas KHUCIOTa, TeTpaameTaT CBHHIA). [lnHakomMHOBAs
neperpynmnupoBKa.
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@eHosbl. MeToabl MONyYEHHs: ILENIOYHOE IJIaBJIEHHE apeHCYIb(OHATOB, 3aMEIICHHE TajloreHa Ha
TUAPOKCHWII, THUIAPOJIU3 cojied apeHmua3onus. KyMompHBIM cnoco0 monydeHus ¢eHona B
IPOMBIIIIIEHHOCTH.

CgoiictBa (henonoB. @eHoinbl kak OH-kucnotel. CpaBHEHHE KUCIOTHOTO XapakTepa (PeHOJIOB U CIIUPTOB,
BIIUSTHUE 3aMECTUTENeH Ha KUCIOTHOCTH (heHosoB. OOpa3oBaHUE MPOCTHIX U CIOKHBIX A3PUPOB (HEHOIOB.
Peakuuu »reKTpoQUIBHOTO 3aMEIIeHUsT B apOMaTHYeCKOM siipe (EHOJIOB: TaJIOT€HUPOBAHUE,
Cylnb(pHUpOBaHNE, HUTPOBAHUE, HUTPO3UPOBAHUE, COUYETAHHE C COJIIMU JHA30HUS, AJKWIMPOBAHUE U
amiupoBanue. [leperpynnuposka ®@puca. KapOokcunupoBanue (eHOIATOB HISTOYHBIX METaUIOB I10
Konrsbe. ®@opmunupoBanue ¢eHonoB mo Peiimepy-Tumany, mMexaHu3m o0pa30BaHHS CATUIHIIOBOTO
anpreruna. dopmunupoBanue ¢eHonoB no Bunbcmaiiepy. IleperpynmnupoBka aminiaoBbIX 3(GUPOB
¢enonoB (JI.Kusitzen). Okucnenue (eHONOB, B TOM YUCIE MPOCTPAHCTBEHHO 3aTpyAHEHHBIX. [loHsATHE
00 apOKCUJIBHBIX paJKaiax.

15. IIpocthie 3¢upsI

[Ipocteie 3¢dupel. Meroabl momydeHus: peakius BunbsiMcoHa, alKOKCUMEPKYpHUpPOBAaHHE aIKEHOB,
MEXMOJIEKYJIIpHast IeruipaTalnusi CliupToB.

CpoiicTBa mpoCTBIX 3(PUPOB: 00pa3oBaHME OKCOHUEBBIX COJIEH, pAacLICIUIEHHE KHCIOTaMHU.
I'unponepokcunsl. [Tonydenune u cBoiicTBa o-rasoreH>gpupoB. Bunuioseie 3¢upbl ux noiaydeHue (u3
aleTUJIeHa M 0-TaJIoreHA(UPOB)

Kpaynadupsr. [lonydenne u mpuMeHeHHE B CHHTETHUECKOM MTPAKTUKE.

Oxkcupanbl. CriocoObl nomydeHus. PackppiTue OKCHPaHOBOTO IHMKIJIA MO/ IEHCTBUEM SIEKTPODUIBHBIX U
HYKJICO()MITHHBIX ar€HTOB.

16. Anbaeruabl M KeTOHBI

W3omepust u HomeHknatypa. MeToJpl MOIY4YEHHs allbJIErHI0B U KETOHOB U3 CIHUPTOB, IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT, aJIKEHOB (030HOJIN3), aJIKUHOB (TUApOOOpUpoBaHue, ruaparanus no Kydepony), Ha
OCHOBE METANIOPTAaHUYECKUX COCAMHEHUH. AnuiaupoBaHue U (HOPMIIMPOBAHHE apOMATHYECKUX
coenuHeHuil. [IpombiniuieHHOe Mony4YeHHe GopMmanbaeruaa, anetanpaeruaa (Bakepmpomecc) u BeICIINX
IBbETUAOB (TUAPO(HOPMUITUPOBAHUE).

CtpoeHre KapOOHUIBHOW TPYIIBI, €€ MOJSIPHOCTh U MOJIAPU3YEeMOCTh. BIusHuEe mpHUpOIbl U CTPOCHUS
paaukana Ha KapOOHWIbHYIO aKTUBHOCTb.

XuMuyeckue cBoiicTBa. OOIIMe MpeACTaBICHUS O MeXaHH3Me HYKJICO(UIHLHOTO MPUCOEAUHEHUS IO
KapOOHWJIBHON TpyIIe aiabJCTHAOB M KETOHOB. KHCIOTHBIM W OCHOBHOW Karanu3. KHCIOTHOCTH U
OCHOBHOCTH KapOOHUIIBHBIX COEIUHEHHIHA.

Kero-enonbHast Tayromepus. EHonmuzanms anbIerujioB M KETOHOB B pEakUUsAX TaJOreHUpPOBAaHMS,
U30TOMHOI0 0OMEeHa BOJIOpOJIa U palleMU3alllui ONTUYECKH aKTHBHBIX K€TOHOB. KMCIOTHBIN M OCHOBHOI
KaTaJu3 3TUX PEaKIUM.

Kero-eHonbHAs TayTOMepusi KETOHOB,l,3-nmukeToHoB U 1,3-keTo3¢upoB. BrusHMe CTPYKTYypHBIX
(GakTOpoOB U MPUPOJIBI PACTBOPUTENS HA MOJOKEHUE KETO-€HOJIBLHOTO PABHOBECHUS M 3aBUCUMOCTh €r0 OT
cootHomieHuss CH u OH kucnoTHocTM KeToHa M eHona. J[BOHCTBEHHas peakIMOHHAs CIIOCOOHOCTb
€HOJIAT-UOHOB. MHTepnpeTanus AaHHbIX B pamkax npuHiuna XMKO.

ATNKNIMPOBAaHUE U allWIIMPOBAHUE EHAMUHOB.

AJBI0IBHOKPOTOHOBAST KOHJEHCALIUS AJIbJIETU/IOB U KETOHOB B KUCJIOW U IIEIOYHOM cpene, MEeXaHU3M
peakuuii. HampaBineHHas aipJojibHas KOHAEHCALUS Pa3HOMMEHHBIX aJbAECTHUIOB C HCIIOJIB30BAHHEM
JUTHEBBIX, OOPHBIX EHOJSATOB U KPEMHHUEBBIX 3(pupoB eHoyioB. KoHaeHcalys anbJeruioB U KETOHOB C
MaJIOHOBBIM  3(UpPOM U  JPYTUMH  COEAMHEHUSMHM C  aKTHUBHOM  METMJICHOBOM  IpYIIOM.
AMHHOMETHIIMPOBAHKE AJIbJIETHI0B U KeTOHOB (MaHHuX). beH3onHoBas koHieHcarus.

BoccranoBienue anpaeruioB 1 KETOHOB JI0 CIIMPTOB, PEareHThl BOCCTAHOBJIEHMS; BoccTaHOBiIeHnEe C=0-
rpynnsl 10 CHp-rpynnel: peakiuu Kmxnepa-Bonbda u Knemmencena. Mon-pagukanbHas guMmepusaus
anbIeruioB MU KeToHOB. OKHUCIEHHE albAETUAOB, peareHTbl OKHciaeHus. OKHUCIEHHE KETOHOB
nepkuciotamu no baitepy-Bumurepy. JucnponopunonupoBanue ainbaeruaoB no Kannummapo (npsmas
Y TIEPEKPECTHASI pEAKLIUN)

o, B-HenpenenbHble anbaeruipl 1 KeTOHbl. MeTOoAbl MOydeHUs: KOHIECHCAIUU, OKHCIEHUE AJJTUIOBBIX
cinupToB. CompsbkeHre KapOOHWIBHOM TPYIIBI C ABOWHON YIiepo1-yriepogHoi cBs3bio. Peakiuu 1,2 u
1, 4nipucoeTMHEHHS TUTHHOPTAaHUYECKUX COCAMHEHUH, TPHAIKIIOOPAHOB, MHAJKIII M JUAPHIKYIIPATOB,
aMUHOB, LIMAHUCTOTO BOJOPOJA, TaJlOreHOBOAOpPOa0B. CONpsHKEHHOE NPHUCOEAMHEHHUE EHOJATOB H
eHamMuHOB (MuxasJb).
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Boccranosnenue o, -HenpeaelbHbIX KapOOHUIBHBIX COSIUHEHHH.

17. Kap0oHoBbIe KMCJIOTHI U MX POU3BOHbIE

Knaccudukanus, HOMEHKIAaTypa, u3oMepusi. MeToAbl CHHTE3a: OKHCICHHE IEPBUYHBIX CIIUPTOB H
aNbJIETU/IOB, AJIKEHOB, AJIKWHOB, AalKWJIOCH30JI0B; THUIAPOIM3 HUTPWIOB U JPYIHX MPOU3BOJIHBIX
KapOOHOBBIX KHUCIIOT; CHHTE3 Ha OCHOBE METAJUIOOPTAaHUYECKUX COCTUHEHHUH; CHHTE3bl Ha OCHOBE
MaJIOHOBOTO U alleTOYKCYCHOTo 3pupoB. [lonyueHne MypaBbUHOM KUCIOTHI M YKCYCHON KHUCIIOT.
Crpoenue kapOOKCHJIBHOM Tpymnmbl M KapOoKcuiaaTHOHA. DUBMKO-XMMHYECKHE CBOWCTBA KHCIOT:
accouuanusi, nuccounanus. KUcioTHOCTh, ee 3aBUCUMOCTh OT MHAYKTUBHBIX 3(P(PEKTOB 3aMECTUTENEH,
OT XapakTepa U MOJIOKEHUS 3aMECTUTENICH B AIKWIBHOMN LIeNU U OCH30JIbHOM siIpe.

['anorennpoBanne kuciaor 1o ['emo-Donerapay-3enuHckoMy. Iluponutnueckas keToHW3anus,
AIIEKTPOJIN3 coJieii KapOOHOBBIX KUCIOT 1o Kominbe, nexkapOokcunrpoBanue mo XyHCIUKKeEpY.
["anorenanruapunsl. [lonydyenue ¢ momobo rajgoreHuI0B hochopa, THOHUIXIOPHAA, OKCATUIXIOPUAA,
6ensomnxsiopuaa. CBOMCTBA: B3aMMOACHUCTBUE C HYKICO(PMIBHBIMU peareHTaMu (Boa, COUPTHI, aMMHAK,
aMUHBIL, THJIpa3uH, METAJUIOOPraHUYecKue coeauHeHus). BoccTaHoBieHHE [0 albJETUI0B IO
PozenMyHly ¥ KOMIUIEKCHBIMHM  THApPUIAMM  METAUIOB. B3aumMopelicTBue  aua3oMeTaHa C
raJIoreHaHTHIPUAaMU KapOOHOBBIX KUCIOT (peakuus ApHara-OucTepara)

Aunrugpuasl. MeToabl TOMy4eHUs: JeruapaTanus KHCIOT ¢ momombio POs u ¢raneBoroanruapuia;
alMIIMPOBaHUE coJIed KapOOHOBBIX KHUCIOT XJIOpaHTHApuAaMmH. Peakuuu aHTHAPUAOB KHCIOT C
Hykneopuinamu. Peakums [lepkuna.

Keren. [lonyuenue u cBoiicTBa.

Crnoxuble 2pupsl. Metonsl momydeHus: srepudukanys KapOOHOBBIX KUCIOT (MEXaHU3M), allJIMPOBAHHE
CIUPTOB U MX aJKOTOJIATOB AlMJITAJIOTEHUJAMH U aHTHAPUAAMH, ATKUIMPOBAHHE KapOOKCUIATHOHOB,
peakuuMu KHUCIOT C JUA30METAHOM, AJIKOIOJU3 HUTPUIOB. METoabl CHHTE3a LUKIMYECKHUX CJIOKHBIX
3¢upoB, NTakTOHOB. Peaknum croXHBIX 3(QHUPOB: TUAPOIU3 (MEXaHH3M KHUCJIOTHOTO W OCHOBHOTO
Karajan3a), aMMOHOJIU3, TepedTepuUKanmsi; B3aUMOACUCTBHE C MarHuid W JINTUHOPTaHHUYECKUMU
COEIMHEHUSIMU, BOCCTAHOBJIEHHUE /10 CIHPTOB M aJbJETUIOB KOMIUIEKCHBIMH THAPUIAMU METAILIOB;
cnoxaodpupHast (JI. KisiizeH) u alyionHOBas KOHICHCAIINH.

AneToykcycHbld 3pup U ero ucmoip3oBaHue B cHuHTe3e. Kero-eHonbHas Tayromepus s¢upon 1,3-
KETOKHUCJIOT U 1,3-1MKEeTOHOB, aMOUIEHTHBIN XapaKTep €HOJIST-HOHA.

Amugsl. CTpoeHne kapOaMOWIBHOM Tpynibl. MeToAbl MONMYYeHUS: allMJIMpOBaHUE aMMUAKa U aMHHOB,
NUPOIU3 KapOOKCHIIATOB aMMOHUS, THAPOJIM3 HUTPWIOB, MEPErpyniupoBKa OKCUMOB 1o bekmany.
CuHTEe3 UMKIMYECKMX aMHUJIOB, JakTaMoB. CBOICTBa: THAPOJIM3, BOCCTAHOBJIEHUE JO aMHHOB,
neruaparanus amuaoB. [loHsTHE 0 cekcTeTHBIX neperpynnupoBkax. [leperpynnupoBku A. 'opmana, T.
Kypuunyca. BzaumoeiicTBrue aMi10B ¢ a30TUCTOM KUCIOTOM (peakuus byBo).

Hutpunel. MeToapl TOJIydeHUs: Aeruaparaius aMuaoB KucioT (¢ momoripio P,0s, SOCl,, POCIs),
QIKUIUpOBaHUEe IuaHuauoHa. CBoiCcTBa: THUAPOIM3, AaMMOHOJIM3, BOCCTAHOBJIEHHE JO aMHUHOB,
B3aUMOJICCTBUE C MarHui W JUTHHOPraHWYECKMMU coenuHeHusiMu. Peakuus Putrepa, oOpasoBaHue
MMU/JIaTOB.

[IpousBo/iHbIE YrOJBHOM KUCIOTHL: (POCTEH, MOYEBUHA U €€ NMPOU3BOAHBIE, F(UPHI YTOIBHON KHUCIOTHI,
U301IMaHaThl, ypeTaHbl, ceMUKapOa3ua, KcaHToreHatsl. [loyueHre u OCHOBHbIE CBOMCTBA.
JIByXOCHOBHbBIE KHCJIOTBL. MeTOo/bl CHHTE3a: OKHCIUTENbHOE pAacUICIUIEHUe UUKIO0JIEPUHOB U
MUKINYECKUX KETOHOB, OKMCIICHHUE MOJIHAIKUIOSH30I0B. [ TaBHBIE MpeCTaBUTENH : IIaBeNieBast KUCIOTa,
JTUATUIIOKCAJIAT B CIIOKHOA(UPHOIN KOHAEHCcauu. MalloHOBast KUCJIOTa: CUHTE3bl C MAJIOHOBBIM 3(hUPOM,
peakiuss Muxasns, koHaeHcanuu ¢ anpaeruaamMu (Kuésenarens). SHTapHas kuciora, ee aHTHUAPUI,
umug, N-OpoMcykuuHumMuA. AnunuHoBas kucinota. KowgeHcaums — Jlukmana.  AIMIOMHOBAs
KOHeHcalus 3pUpoB TUKAPOOHOBBIX KHCIOT KaK METOJ CUHTE3a CPETHUX U MAKPOIIMKIIOB.

@raneBass u TepedTaneBas KHCIOTHI, MPOMBINUIEHHbIE METOJbl MNojydyeHus. DTaneBblii aHTHIPUI,
(GTamTUMHI ¥ €ro UCIIOJIb30BaHNE B CHHTE3E.

a-, B-HenpenenbHble KUCIOTH. MeToAbl cUHTE3a: Aeruaparanus B-oKCUKHUCIOT, peakius Kuépenarens,
peakuusi Burrtura, peakius [lepkruna, CHHTE3 KOPUYHBIX KHCIIOT.

Peakuun npucoennenuss no aBorMHOM C=C-cBa3u. CTepeoxuMHs TPUCOCIUHEHUS TalloreHa |
THJIPOKCHUITMPOBaHUs nepkuciioramu o Baruepy (KMnOy).

dymapoBasi U MaJeHMHOBask KUCIOTHI.

AneTuieHImkapOooHOBas KUCIIOTA.

18. XuHOHBI
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[Monyuyenune o- u n-6eH30- M HahTOXMHOHOB. CBOICTBa XWHOHOB: IMOJYyY€HHE MOHO- M JIHOKCHMOB,
IIPUCOEAVHEHNE XJIOPUCTOrO BOJOPOAA, AHWINHA, YKCYCHOTO aHTUAPUJA, CIUPTOB, peaKus C JUCHAMM.
ComnocraBieHre CBOWCTB XWHOHOB U 0O-, [-HENpeIeNbHBIX KETOHOB. BoccTaHOBIEHHE XWHOHOB.
XJ0opaHWI, €ro MCIONb30BaHUE [UIsl OKHCICHHUS WM INOJydeHHe. XUHTHApoH. KoMiiekcsl ¢ nmepeHocoM
sapspa  (KII3). Cemuxunonsl. Ilonstne 00 aHWOHpaauKaimax. [MAPOXMHOH KakK HMHTHOUTOP
CcBOOOTHOpAIMKAIbHBIX PeaKLUil. AHTPAXHHOH: I1OJIy4eHHe, IPEJCTaBIeHUE O CBOMCTBAX U IPUMEHEHUE.
AnuzapuH.

19. Hurpocoeannenust

Hutpoankanel. Mertoapl cHHTE3a U3 QJIKWITAIOT€HUJOB (aMOMIEHTHBIM XapakTep HUTPUT-UOHA),
HUTpOBaHue ankaHoB 110 KonoBasoBy. Ctpoenue HuTporpymnmnsl. CBOWCTBa HUTPOAIKAHOB: KACIOTHOCTD
U TayTOMEpHsl HUTPOAJIKAHOB, PEAKIUU HUTPOAJIKAHOB C Aa30THCTOM KHUCIIOTOM, TaJOreHaMH,
KOHJIEHCAllUs ¢ KapOOHWIBHBIMU COEAMHEHUSMU, BOCCTAHOBJIEHUE B aMUHBI. TayToMepusi HUTPOAJIKAHOB.
ApomaTHiecKkue HUTPOCOeIMHEHUs. BoccTaHOBlIeHHE HUTPOAPEHOB B KHUCIOW M IIEIOYHOM Cpeje.
ITpomexyTouHbIE IIPOJYKTHI BOCCTaHOBJICHUS HUTPOTPYIIIbI (HUTpO30COEAUHEHMS,
apWITHJIPOKCUJIAMUHBI, a30KCH-, a30- M T'HAPa30COEIUHEHMs). beH3uauHOBas NeperpynnupoBKa.
BoccranoBneHue ofHOM HUTpOrpynmsl B NosMHUTpoapeHax. OOpa3oBaHME KOMIUIEKCOB C IEPEHOCOM
3apsja.

20. AMuUHBI

Knaccudukanus, nzomepusi, HOMEHKJIATypa aMHHOB. MeTO/bl TOJMYYEeHHUs: aJKWIMPOBAHUE aMMHaKa M
amuHOB 10 'opmany, pranumuaa kamus (I'abpusib), BOCCTaHOBIIEHHE a30TCOACPIKALIMX MPOU3BOIHBIX
KapOOHHMJIBHBIX ~ COCAMHEHWH W KapOOHOBBIX  KHCIOT, HHUTPOCOCAMHEHWH,  aJKHIIA3UIOB.
[TeperpynnupoBku ['opmana u Kyprouyca. BocctaHoBuTenbHOE aMUHHpPOBaHHE KapOOHMIIBHBIX
coeanHeHui. B3anMoelcTBIE anbIeTu0B U KETOHOB ¢ opMuaToM amMmmoHus (JleikapT).

CrpoeHrne aMMHOB, XMMHUYECKHE CBOMCTBA. AMHHBI KaKk OCHOBaHUsA. CpaBHEHHME OCHOBHBIX CBOMCTB
NEPBUYHBIX, BTOPUYHBIX, TPETHYHBIX aNU(PaTHIECKUX W apPOMATUYECKUX aMHHOB. BimsHue Ha
OCHOBHOCTb AMHHOB 3aMECTUTEJIEH B apOMaTU4YECKOM sAIpe. AJKUIMPOBAHUE U ALIMIMPOBAHUE aMHHOB.
Tepmuueckoe paslioKEHHE THAPOKCHUIOB TeTpaankwiaMMonus 1o [odmany. Wnentuduxanus u
pasjiereHre NepBUYHbIX, BTOPUYHBIX U TPETUYHBIX aMUHOB C IOMOLIbIO OeH30JCynb(oxiopuaa (nmpoda
Xuncoepra).

B3aumopneiicTBie NEpBUYHBIX, BTOPUYHBIX U TPETHUYHBIX aTU(PaTHUECKUX U apOMAaTUYECKUX aMUHOB C
a30TUCTON KUCIOTON. OKHCIICHNE U TaIOTEHUPOBAHNE aMUHOB. Peakimu 31eKTpopuIIbHOTO 3aMeIIeHus B
OEH30JIbHOM sIpe apOMATUYECKUX AMUHOB, 3allIUTa aMUHOTPYIIIIbI.

21. /InazocoequHeHUS

OO6ume nmpeacrasiaeHus 00 anupaTHUECKUX AMA30COeAMHEHUsAX. J(nazomeraH, qMa30yKCycHbIN 3¢up, o-
JMa30KapOOHMIIbHBIE COETMHEHUS.

ApoMatndeckue Iua3ocoeqUHEHMs. Peakuny nnMa30TUpOBAaHUS NEPBUYHBIX APOMATUYECKUX AMHHOB.
VYcnoBus 1uazoTUPOBAaHUS B 3aBUCHUMOCTH OT CTPOEHHSI aMMHA. MexaHu3M, Mpupoaa HUTPO3UPYIOIIETO
areHra. CTpoeHME M YCTOMYMBOCTb COJIEH AMa30HUA. KUCIOTHOOCHOBHBIE PABHOBECHSA C YYaCTUEM
KaTHOHA apeHINa30HUS.

Peakuuu n1uazocoeIMHEHMI C BBIJCICHUEM a30Ta: 3aMEHa AMA30TPYIIbl HAa TMAPOKCHII, TaJlOTeH, IUaH,
HUTPOTPYIIY U BOAOPOJ. Peakiuu apuiupoBaHusi apOMaTHYECKUX COEIMHEHUN COJIIMU apeH/INa30HUs
(T'omGepr).

Peakuuu quasocoennHennii 0e3 BbIIEICHHS a30Ta: BOCCTAHOBIIEHUE JI0 apWITHAPA3UHOB, a30COUETaHHE.
A3zocoderaHne Kak peaklus >JIEKTPOPHUIBHOIO 3aMelleHHs. A30- U JHa30COCTaBIAIONINE, YCIOBUE
COUYEeTaHMs C aMUHAaMU U (eHoJIaMH. A30KpaCUTEIH.

22. I'eTepouMKJIN4eCKHE COeINHEHUS

Knaccudukanus rerepolykiioB, HOMEHKIATypa.

[IaTHuneHHbIe apoMaTHYeCKHe TeTepOLUKIIBI C OMHUM rerepoatoMoM. Dypan, THOheH, muppoa. Cunres
u3 1,4-mukapbonmnbHbix coeauHenuid (Ilaanb, Kuopp), cuuTe3 mupposnoB mno Kuoppy, B3aumHbIE
nepexoabl (peakuuss FOpbeBa). ApomMaTMyHOCTh. MOJEKyJsIpHBIE T-OpOMTANM  MATHWIEHHBIX
apoOMaTHYECKUX TeTePOLMKIOB C OJIHUM TIeTepoaroMoM. Peakuuu 31eKTpo(UIBHOIO 3aMelleHus B
NATUWICHHBIX apOMAaTHYECKUX TIeTepoLUKIax: HUTPOBaHUE, Cylb(UpPOBaHUE, TallOTeHUPOBAHUE,
dbopMmunrpoBanue,  auuwiupoBaHue.  OpHeHTauus  ANEKTPOPMIBHOIO  3aMelieHus.  Peakuuu,
XapakTepusyromue GpypaH Kak JUeH.
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Nunon. CuHTE3 mNpOM3BOMHBIX WHIONA #3 QeHmruapazyia u  kKeroHoB (Dumep). Peakmum
EKTPO(UIBHOTO 3aMEIEHHs] B MUPPOJIBHOM KOJIbLE MHJO0JA: HUTPOBaHUE, (OPMHIUPOBAHMUE,
raJIor€HUpPOBAHNUE.

[IlecTuuneHHBIE apOMATUYECKUE TETEPOLMKIBI C OJHUM TreTepoaroMoM. [IMpuanH, XWHOIMH H
n30XUHOJMMH. CHHTE3 XWHOJMHA M 3aMEIICHHBIX XWHOJIMHOB M3 aHWIMHOB 1o Ckpaymny u [leOnepy-
Munnepy. ApOMaTUYHOCTh MUPUANHA, MOJIEKYJIApHbIE TOpOUTanu nupuanHa. [[MpuarH U XUHOIUH Kak
OCHOBaHUs. Peaknuu nupuavHa W XHWHOJIMHA C ajkuiarajgoreHuaaMu. OKHCIIEHHUE U BOCCTAHOBJICHHE
NUPUAMHA U XMHOJIMHA. Peakiuu 351eKTpoduiIbHOro 3aMeIleHus] B MUPUAUHE U XMHOJIMHE: HUTPOBAHUE,
cynb(upoBanue, rajoreaupoanue. N-OKHCh MUPUAMHA U XHMHOJIMHA U WX UCIOJb30BAHUE B PEAKIUH
HUTpoBaHus. HykineopuibHoe 3aMelleHne aTOMOB BOAOPOZAA B NMUPHUJIUHE U XMHOJIMHE B pEaKLUSIX C
amugoMm Hatpus (Ununbabun) u  QeHwmmuTHeM. AKTHBaIMS METWIBHOM Tpynnsl B 2- U 4-
METWINAPUANHAX U XUHOJIUHAX. 2-METWINUPHIUHEL U XUHOJIMHBI KaK METUJICHOBBIE KOMIIOHEHTHI B
KOHJECHCALUAX C aJbACTUAAMU.

23. AMHHOKHCJIOTBI, MeNTHALI U 0€eJIKH

Homenxknarypa amuHokucioT. ITpuposHble aMUHOKUCIOTHL. XUPaIbHOCTh AMUHOKUCIIOT, 00pa3yoLuX
npoTtenHbl. KHCI0THO-OCHOBHBIE CBONCTBa, aM(OTEPHOCTh AMHHOKUCIOT. 3035eKTpuueckas TOYKa.
CuHTE3BI 6LaMUHOKHCIIOT U Pa3/IeiICHNue PalleMHUYECKUX (HOpM.

CBoiicTBa aMMHOKHUCIIOT: 110 aMUHOTPYIIIE, KApOOKCUITY, OKUCIIEHUE aMUHOKHCIIOT.

Homenknarypa nentunoB. OCHOBHbIE NPHUHIMIBI CUHTE3a IOJMIIENITUOB; 3allUTa aMUHOTPYMIbI U
aKTUBAlMs KapOOKCUIbHOM rpynnsl. TBepaodasHelii cunTe3 nentuaoB. OOLMe NPUHIUIIBI ONIpEaeICHHS
CTpOCHHUSI MENTHIOB U OenkoB. llepBuuHas, BTOpMYHAs M TpeTH4YHas CTpyKTypa OenkoB. [lonsarue o
(bepMeHTax u pepMEHTATUBHOM KaTajuse.

24. YraeBoapbl

MoHocaxapuabl U nonucaxapuibl. Knaccupukanus M CTEpeOXUMHsS MOHOCAXapHIOB. AJIbJ03bI
(ampAOTPEO3bl, ANBJONEHTO3bl, ANbJOT€KCO3bl) U KeTO3bl. CTEpPEOXUMHUS alb/J03 U KETO3 B MPOEKIMSIX
@umepa. [{uknuyeckre noyameTan alnbJI0oreKco3 MIIFKONUPAHO3bl U TIIIOKOQYPaHO3bL. o-, f-AHOMEpBHI.
®opmynsl Xeyopca Uisi aHOMEPHBIX MOHOCaXapuaoB. TayToMepusi IUKIMYECKUX U OTKPBITHIX (popMm B
pacTBOpax MOHOCAXapuJoB, MyTapoTauus IoKo3bl. KoHpopmauuu nupaHo3HOro uukia. Peakuuu
MoHOcaxapuaoB. [lomydenne rimko3ua0B Kak 0co00it (hopMbl IUKINYECKUX areraneid. CHHTE3 MPOCTHIX
U CIOXHBIX 3(QupoB MoHOcaxapuioB. OKHCIEHHE albl03 [0 albJOHOBBIX KHUCIJIOT, JaKTOHHU3ALMs
IBJJOHOBBIX KHUCIIOT. VcueprpIBaroliee OKHUCICHHE MOHOCAXapuaOB HOAHOHN KucioToi. OOpa3oBaHue
03a30HOB IIPH B3aUMOJEHCTBUU ¢ (peHmnruapasuHoM. CuHre3 MoHocaxapuioB no Kummanu, ®umepy u
nerpananus o Bomro, Pydody.

Hucaxapuapl (0KM03bl): ManbTO3a, LENI00MO3a, JaKTo3a, caxapo3a. llonmmcaxapuabl UenIrono3a U
Kpaxmai.

HyxneunnoBble kucinotsl. HykiaeMHOBBIE OCHOBAaHHMS, HYKJICO3UIbl U HyKiIeoTuabl. [lepBuuHas cTpykTypa
JHK n PHK. Hyxneoruassii cocras JIHK wm PHK. Bropuunas crpykrypa JIHK. buosnorudeckas
¢ynkuus JHK. Buast PHK u ee pons B cunTese Genka.

25. ®usnyeckue U GU3NKO-XMMHYECKHE METO/AbI HCCJIEJOBAHNS B OPraHMYecKOi XMMHHU
WUndpakpacHas  cnektpockonus. Ilpupoma UMK cmekTtpoB, cmocoObl  HMX — HM300pakeHus,
XapaKTepUCTUUECKHUE YaCTOThI MOTJIOLICHHUS.

OnexTpoHHas cnekTpockonus. [Ipupoaa crekTpoB, TUIBI AIEKTPOHHBIX MEPEXOI0B, UX IHEPrEeTUUECKUE
xapakTepucTuku. [IoHsATHE 0 XpOMO(OPHBIX TPYNIIUPOBKaxX, criocod n3odpaxenust Y@ ciekTpos.
CrexkTpbl IPOTOHHOI'O MarHUTHOrO pe3oHaHca. llpupona, OCHOBHBIE XapaKTEPUCTUKU: XMUMHUYECKUI
C/ABUT, UHTEHCUBHOCTb, MYJIbTUIIJIETHOCTh CUTHAJIOB IIPOTOHOB; CIIMH-CIIMHOBOE B3aUMO/ICHCTBHE.

1. Macc-cniektpomeTpusi. OCHOBHBIE MPUHLMUIBI, MOJEKYISPHBIH HMOH, W30TOMHBIA COCTaB HOHOB,
OCHOBHBIE MYTH (parMEHTAllMM Ba)KHEHIIMX KJjaccoB opraHudeckux JuddysnonHas xuHeTHka
AJIEKTPOJHBIX TPOLECCOB: TPU OCHOBHBIX YpPaBHEHUS, BBIBOJ YPABHEHMs MOJISIPU3ALMOHHON
KPHBOM.

OxpaHa Tpyzna B XUMHYECKOH 1TabopaTOpHH.

OxpaHa Tpy/ia Ha XUMUYECKOM IPOU3BOJICTBE.

4. @axTopbl OmacHble M BpeIHBbIC MPOU3BOACTBEHHbIC: (PU3NYECKHE; XUMHUECKUE, OMOIOTHYECKUE;
MICUXOJIOTHYECKHUE.

[TpaBuia oOpaieHus ¢ 3JIeKTPOOOOPYA0BaHHNEM B XMMUYECKOH 1a00paTOPHH.

6. IlpaBuna oOpamieHHs ¢ 000OpYIOBaHUEM DJICKTPUUYECKAM: DJIEKTPOIUTUTKH, CYIIHIbHBIE MKAQBl U
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TEPMOCTAThl, DJEKTPONEYH, MNPHOOPHl [UIS BbHIMAPUBAHUSA, NEPErOHKH M BBICYIIMBAHUSA C
3JIEKTPOHArPEBOM H T.1.

7. Omnaceble (akTOpbl BO3HUKHOBEHHUS TIOXKapa: IUIaMs M MCKpBI, IOBBIIICHHAs TeMIlepaTypa
OKpY’Karollel cpeibl, TOKCUYHBIE MPOLYKThI TOPEHHS U TEPMUUECKOTO PA3JIOKEHUS, IbIM U JP.

8. BropuuHble MpOsBICHUS ONMACHBIX (PAKTOPOB MOXKApa: OCKOJIKH, YACTH PA3PYyLIMBIINXCS alllapaToB,
KOHCTPYKLIMH, TOKCHYHBIC BEIIECTBA U MAaTepUajbl, BBIMIEANINE U3 pa3pyILICHHBIX annapaToB U
YCTAaHOBOK; JJIEKTPUYECKUN TOK, BO3HMKIIMHA B pE3yJbTaTe€ BbIHOCA BBICOKOI'O HAIIPSHKEHMs Ha
TOKOITPOBOJSAIINE YaCTH KOHCTPYKIIMM, alnaparos.

9. CpenctBa ® cIocoObl TYIIGHUS TIOXKAPOB M BO3TOPAHUSA: YIIIEKUCIOTHBIE, IOPOIIKOBBIC
OTHETYILUTEIH, acOeCTOBOE MOJIOTHO, a TAKXKe BOJONPOBOHAS BOJA.

10. 3ammTa OT MOpaKEHUS HNEKTPUUECKUM TOKOM.

11. Xumuueckue omacHble M BpEIHbIE NPOU3BOJCTBEHHBIE (AKTOPBI: TOKCHYECKUE; pa3[pa)karollue;
KaHILIEPOTEHHBIE.

12. Xumuueckue omacHele U BpPEIHbIC INPOU3BOACTBEHHBbIC (AKTOPBI IO IYTH HPOHUKHOBEHUS B
OpraHM3M 4YeJIOBEKa Yepe3: OpraHbl JbIXaHUS; KEIYyJA0YHO-KUIIEUYHbIN TPAKT; KOXKHBIE ITOKPOBHI U
CJIN3UCThIE 00OJIOUKH.

13. CpencTBa HHIMBUAYATLHON 3aLIUTHI: OYKU WIJIM MACKy JUIS 3aIIMTHI IJ1a3 U JIUIA, PECIUPATOPHI I
paboThl C NBUIAIIMMHU BEILIECTBAaMH, 3apaHee NOJOTHAHHBIM M IPOBEPEHHbIH HAa I'e€pMETUYHOCTD
IPOTUBOTa3, PE3WHOBBIE IEpUYATKU, a TAKXKEe CIELOJSKIy — XajaT, a B HEKOTOPBIX Cllydasx
rOJIOBHOM yOOp M IPOPE3UHEHHBIN QapTyK.

14. TIpaBuiia paboOTHI CO CTEKIISIHHOM 1MOcy10M u mpudopamu. OO1me Mepsl MPEAOCTOPOKHOCTH.

15. buonoruyeckue onacHsle U BpeJlHbIE IPOU3BOACTBEHHbIE (DaKTOPBI: MATOI€HHbIE MUKPOOPTaHU3MBbI
(OakTepuu, BHUPYCHI, CIHUPOXETHI, IpUObI, MPOCTEHIINE) W NPOAYKTHl HUX >KU3HEIEATEIbHOCTH;
MHUKPOOPIaHU3MbI (PaCTEHUS U )KUBOTHBIE).

Ikana oueHUBAHUA JJIs1 IPOMEKYTOYHOM aTTeCTALMU
o0yyaromuxcs 1o NPaKTHKe

3ayer C OIEHKOH «3auTeHO» BBICTABIISIETCS, €CJIM KOMIIETCHIIMM OCBOEHBI M OOYyYaroIIUiics B
YCTQHOBJICHHBIE CPOKH IPEACTaBWJI OTYETHYIO JOKYMEHTALMIO IO WUTOraM IPOXOXAEHUS MPaKTUKH,
TEXHUYECKH TPAaMOTHO O(OPMIICHHYIO W YETKO CTPYKTYPHPOBAHHYIO, Kauye€CTBEHHO O(GOPMIICHHYIO C
HaJIMYMEeM MH()OPMAIMOHHOIO MaTepuala, WHAMBUIYalbHOE 3a/laHUE BBIMOJIHEHO BEPHO, JaHbl SICHbIE
BBIBOJIbI, MOJKPEIJIEHHbIE TEOpUEH, 3allluTa OTYETa MPOBEACHA C HCIOJIb30BAaHUEM MYJIbTHUMEIUHHBIX
CpEeZCTB, Ha 3aJJaHHbIE BOIIPOCHI 00YYAIONUXCsl PEACTABUI YETKHUE U TOJIHBIE OTBETHI;

3a4er ¢ OLIEHKON «HE 3a4TE€HO» BBICTABISETCSA, €CIIM KOMIIETEHIIMM HE OCBOEHBI U 00y4Jarouuiics
HE TPEJCTaBWJI OTYETHYIO JOKYMEHTALMIO, WHIUBUIYAIbHOE 33JaHUE HE BBIIOJIHEHO, aHAJIUTHYECKUE
BBIBOJIbI NPUBEJCHBI C OLIMOKAaMH, HE IOAKpPEIJICHHbIE TEOpHEH, 3allluTa OT4YeTa HE IpPOBEJIEHa, Ha
3aJJaHHbIE BOIPOCHI 00YYAOLINXCSl HE IPECTaBUI OTBETHI.

8. IlepeueHn y4eOHOi JUTEPATYPHI H pecypcoB ceTn «HTepHET», HEOOXOAUMBIX /ISl IPOBEIEHHS
NPAKTHKH
OcHoBHas JUTEpPaTypa
1. Dnekrponnas oudbauoreunas cucrema «2Ob bamlVy - https://elib.bashedu.ru/

2. DnekTpoHHas OMONIMOTeUHast cucTeMa «Y HUBepCcUTeTCKas Onbimnoreka onnainy» - https://biblioclub.ru/
3. DnekTpoHHas OMOIHOTEUHAS CHCTeMa u3aareabcTBa «Jlanby - hitps://e.lanbook.com/

4. DnextpoHHbIi Katanor bubmuorekn baml'V - http://www.bashlib.ru/catalogi/

5. VYuuBepcanbHas ba3bpl nmanHeix EastView (mocTym K 9J€KTPOHHBIM HAay4yHBIM IKypHalam) -
https://dlib.eastview.com/browse

6. Hayunas snextpoHHas OuOimoteka - elibrary.ru (ZOCTYn K DJIEKTPOHHBIM HAayYHBIM JKypHajam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade./loroBop Ne 104 ot 17.06.2013 r.
Jlutienzun 6eccpodHbie
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

8. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne 114 or 12.11.2014 r. JTuneH3un 6ecCpoOUHbIC

9. KasperskyEndpointSecurity ais 6uszneca - Crangaptaeiid. Jloroop Ne31806820398 ot 17.09.2018 .
Cpok nevictBus uuensuu a0 25.09.2019

10. LinuxOpenSUSE 12.3 (x84_64) GNUGeneralPublicLicense

11. Cucrema uentpanusoBanHoro tectupoBanus baml'y (Moodle). YuuBepcanbHas oOmiecTBeHHas
munensus GNU

JlonoIHUTeIbHAS JTUTepaTypa
W.Brown et al. Organic Chemistry, 6" ed, 2012 (3mekTpoHHBIH pecypc).
1. V.b. UmameB. — 3agaun u ynpakHeHHUs 10 opranudeckoi xumuu. — ¥Yda: U3a-so YI'HTY, 2003. -
144 c.
2. AJL Kypu m ap. — 3agaun 1o OpraHMYECKON XUMHUHU C pemieHusMH. — 3-¢ u3a. - M.: BMHOM.
Jlabopatopus 3nanuit, 2011. — 350 c.
3. AJL Kypu u np. — 3agaun o opraHuveckoil xumuu ¢ pemenusmu. - M.: BUHOM. Jlabopatopus
3Hanuii, 2004. — 264 c.
4. M.A. IOposckas, A.B. Kypkun OcHoBbl opranudeckoir xumun. - U3a.-M.: BUHOM. JlabGopaTopus
3Hanui, 2010. — 236 c.
5. M.I'. Cadapos u np. OcCHOBBI OpraHu4ecKoOl XUMHHU (JIEKTPOHHBIN pecypc). M.: Xumus, 2012.
6. AM. Kum Opranmueckas xwumus. — M3a.3. — HoBocuOupck: CHOMPCKOE YHHBEPCHUTETCKOE
n3maTeabcTBo, 2002 — 972 c.
baml'V - http://www.bashlib.ru/catalogi/
5. VYuuBepcanmbHas bas3el gannbix EastView (mocTym K 3JIE€KTpPOHHBIM HAay4YHBIM JKypHalam) -
https://dlib.eastview.com/browse
6. Hayunas snektponHas Oubnuoteka - elibrary.ru (mocTynm K 3J€KTpOHHBIM HAy4YHBIM JKypHalam) -
https://elibrary.ru/projects/subscription/rus_titles open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013 r.
Jlnnensuu 6eccpoyHbie
8. Microsoft Office Standard 2013 Russian. Torosop Ne 114 ot 12.11.2014 r. JIutieH3uun 6eccpodHbIe
9. Kaspersky Endpoint Security mst 6usneca - Crannaptasiid. JloroBop Ne31806820398 ot 17.09.2018 1.
Cpok nevictBust muuen3uu a0 25.09.2019

10. Onucanne MaTepuaJbHO-TeXHMYECKOH 0a3bl, HE00XOAUMOIi VI MPOBeAeHUS NPAKTHKH
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HaumeHnoBanue
cnenraJbHbIX NOMeIeHUi
M NOMeIleHUH JJ1s
CAMOCTOSITEJIbHOH padoThI

Ocnamennocn, CrIenMajJbHbIX HOMeIIIeHI/lﬁ Hu lIOMeIIIeHl/Iﬁ g CaMOCTOATEIbHOM paﬁOTLI

Ilepeyens JMIEH3UOHHOTO
NPOrpaMMHOI0 odecneyeHms.
PexBH3UTHI NOATBEPKIAIOIIETO
JOKYMEHTAa

1. yyeOHass ayauTopusi Ajs
NpoBe/eHUs] TPYNIOBBIX H
HHAMBHIYATBHBIX
KOHCYJbTAUUN: ayAnTOpus
Ne 405 (xumbak xopmyc),
ayauropust Ne311  (xumcax
kopmyc), ayautopus Ne 310
(xuMax KopItyc),
ayauropust Ne 305 (xumbax
Kopiryc), aymutopus Ne 001
(xumdax KopITyC),
aymurtopuss Ne 002 (xumdax
kopiryc), aymutopus Ne 006
(xumdax KopITyC),
aymuropus Ne 007 (xumdax
kopmyc), ayauropus Ne 008
(xumdaxk kopryc)

2. y4yeOHasi ayauTopus AJs
TeKylero KOHTpOJIs H
NPOMEKYTOYHOM

arrecranuu: ayauropus Ne
405  (xumdak  Kopiryc),
aymuropust Ne311 (xumdax
Kopiryc), aymutopus Ne 310
(xmcax KOpIIyC),
aymutopus Ne 305 (xumdax
koprmyc), ayauropus Ne 001
(xuMmax KopITyc),
aymutopus Ne 002 (xumdax
kopmyc), ayauropus Ne 006
(xumdax KopITyC),
aymuropuss Ne 007 (xumdax
kopnyc), aynuropust Ne 008
(xuMax KopItyc).

3. NOMeIeHNs Ji8 0

Aynuropus Ne 405
VYuebHas Mebenb, yaeOHO-HATIIATHBIE TOCOOHs, T0CcKa, MyIbTUMeana-ipoekTop Mitsubishi XD3200U,
sKpaH ¢ 3exrpornpuBogoM 300*¥400cm Spectra Classic
AynutopusiNe 311
VYuebHass MeOenb, y4eOHO-HArNIAAHBIE MOCoOuWs, Aocka, mpoektop Mitsubishi XD 600U, skpan c
anektponpuBoaoM Projecta 183*240cm Matte white
Aynuropus Ne 310
VYuebHas MeOenb, yueOHO-HAMIAIHbIC TOCOOUs, TOCKa, MyIbTUMeua-npoektop Mitsubishi EW230ST,
skpaH HacteHHbIH Classic Norma 244%183
Aynuropus Ne 305
VYuebHas mebenb, yueOHO-HATIIIHbIE Toco0us, Tocka, MylbTuMenua-mpoekrop Mitsubishi EW230ST,
skpaH HacteHHbiil Classic Norma 244*183
Aynuropus Ne 001
VYueOHas MeOenb, yaeOHO-HATTISITHBIE TIOCOOWS, JOCKa
Aynuropus Ne 002
VYuebHas MeOeb, yaeOHO-HATTISIHBIC TIOCOOHS, TOCKa
Aynurtopus Ne 006
VYuebHas MeOeb, yu4eOHO-HATTISIIHBIC TIOCOOHS, TOCKa
Aynurtopus Ne 007
YuebHas mebenb, yueOHO-HArISIHBIE TIOCOOHS, JOCKa
Aynurtopus Ne 008
VYuebHas meOenb, yaeOHO-HATIISIHBIC TIOCOOUS, JOCKA
Yuraabubii 320 Ne 1
Hayunerit u y4eOHbIH Qonnm, HayuHas mepumonmuka, [IK (MonoOmox) - 3 mr, Wi-Fi moctym mms
MOOWIIEHBIX YCTPOUCTB, HeorpaHuueHHbIH noctyn kK ObC u bJ1; konnyecTBo mocaqouHbIx MecT — 76.
YuraabHbli 3270 Ne2
Hayunblii u yueOHbli ¢ona, HayyHas nepuoauka, [IK (MoHOOIIOK), MOAKIIIOUEHHBIX K ceTn MHTepHeT, —
8 1T., HeorpannueHHsIi goctyn k OBC u BJI; konnuecTBo nocamounsix mect — 50.
YuraabHblii 321 Ne 5
Hayunsrit u yue6nbIil $hoHp, HayuHas nepuoauka, I1IK (MoHOOMOK) - 3 mT, HEOTpaHUYEHHBIN JOCTYI K
OBC u BJI; KOIu4ecTBO MOCAAOYHBIX MeCT — 27.
YuraabHbiii 321 Ne 6
Hayunslii n yueOHbII (oHA, HaydHas neproanka, [1IK (MoHOOIOK) - 6 T, HEOTpaHWYEHHBIH JTOCTYH K
OBC u B/I; konndecTBO mocaaounbix MecT — 30.
Yuranbublii 321 Ne 7
Hayunslii n yueOHbII (oHx, HaydHas neproanka, [IK (MoHOOIOK) - 5 mIT, HEOrpaHWYEHHBIH JTOCTYH K
OBC u BJI; koIn4ecTBO MOCaI0YHbBIX MecT — 18.

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jlorosop
Ne 104 ot 17.06.2013 1. JlnmeHsun
OeccpodHbIe

2. Microsoft Office Standard 2013
Russian. /lorosop Ne 114 ot 12.11.2014 1.
JIuuensum GeccpouHble

3. Kaspersky Endpoint Security s
O6uzneca - Cranpmaptaeiid.  JloroBop
Ne31806820398 ot 17.09.2018 1. Cpok
nencTBUs auieH3uu 1o 25.09.2019




CaMOCTOAATeIbHOH PaloThI:
yuTanpHbll  3am Ne 1
(TTaBHBIHA KopITyC),
guTaIbHEIHA 327 Ne 2 (huzmar
KopITyc-yueOHOe),

yuTanbHBIli  3am Ne 5
(TymMaHUTapHBII KopITyC),
yuTanpHBIM  3am Ne 6
(yueOnbIit KopIryc),
yuTaldbHBIl  3am1  Ne 7
(TymMaHUTapHBINA KOpIIYyC),
naboparopus Ne 418
(xuMax KopItyc),
nmabopaTopus Ne 102
(xumdax KopITyC),
nmabopaTopus Ne 222
(xumdax KopITyC),
nmabopaTopus Ne 223
(xumdax KopITyC),
nabopaTopus Ne 227
(xuMax KopItyc),
nabopaTopus Ne 309

(xuMax xopyc)

4. noMelieHue st
XpaHeHust "
NpopuIaKTHYECKOT0
00CJIy;KUBAHMSL  y4eOHOIro
000pya0BaHus:
nmabopaTopus Ne 416

(xumdak Kopmyc).

JlaGopaTopus Ne 418
VYuebHnast Mmebenb, pakcumMuiabHbIM anmnapaT Panasonic KX-FL423RUB — 2 mr., sH-metp pH-150MU (c
roc. moBepkoit), asroTpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becel "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoif, Becsl VIC-1500d1 (1500r. 100MI, BHEnTH.KaaHOpOBKa)
ACCULAB, nonomep U-160MU ¢ moBepkoii, komiuiekc BoinbramnepoMerpuieckuiit CTA, KxoMmbIoTep
B komruiekre DEPO Neos 4601\FO/mouutop 20" Samsung BX2035/kmaB./Mmbliirb, KOMITBIOTED
niepcoranbHbI Nel 1.210-14/3, marautHas Memanka 6e3 HarpeBa Tolopino — 21T, MarHUTHas MemIanka
¢ HarpeBoM u HaHOKepammd.nmoBepx hG-MAG HS, merp-pH pH-150MU (¢ roc.moBepkoii), MOHUTOP
19" LG L1919S BF Black (LCD<TFT,8ms, 1280%1024,250K/I/M.1 400:1,4:3 D-Sub), nepcoHabHbIHA
koMnpOTep B coctaBe c/Onox/Core J7-4770  (3.4)/H87/SYGA/HDD  500Gb, ™onuTOp
XKK"20"Bencl.knaBuat ypatwsib, npuarep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
roc.noBepkoii, cuctemustii 6ok 1K (775), mkad cymmnesnbii LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTHJISITOpA.HEPK.CTaIb U(POBOH KOHTPOJIEP), KOJTUYECTBO NOcaq0oYHbIX MecT — 10.

JladopaTopus Ne 102
Bapometp M-1, 6puduar mpucraBka k ctoay 900%650*750 uBet opex ['BapHepH, IeKTpOHHAST KHHUTA
PocketBook 301 plus cepas, mkad Kyme KOPITyCHBIH 2 CEKIHH, CO BCTPOSCHHON MOUKOH-+CMECHUTEND,
uset Opex ['BapHepn, mkad 1/mox-oB ¢ mommkadHUKOM, mKad a/m0k-0B, Tenedon "Hoxus" E- 66,
cron mnuchkMeHHblt, Hoyroyk Lenovo IdeaPad Y550P i5 430M 92.26)/3072/250/DVD -
RW/GbLAN/WiFi/BT/ cam/Win 7HP/15.6", Mono6nox ASUS Zen A0 ZN240ICGK(90PTO01 M2-
MO00580)

JlaGopaTopus Ne 222
Astotpancpopmarop TDGC2-05K(0,5KBT,2 A.220/0-250B), Becwr BJI-120M, Beckl naboparopHbie
BJIT3-510C, BonsHas OaHsi k porauuoHHomy ucnaputenro IKA RV 8V, ucnapurenp poTanuoHHBIN
IKA RV 8V, Konb6ounarpesatens I119-4120 (250mi), kommbsiotep B c6ope: PentiumG3250 (3 ),
MarauTHas memanka ES-6120 ¢ momorpeBom, MuorodyHkinnonaipaoe ycrpoiictBo hp Laser Jet Pro
MFP M125rw CZ178A+NV-Print CF283A, Hakomurenms HGST Touro S(0S03754)1Th 2.5
USB3.0(RTL), nacoc Bakyymusii HBMK 2x4, norenumocrar-I'aneB anoctat P-30JM, Potophbrit
ucnapurenb SY-2000, Crnexrpodmyopumerp monens RF-5301PC, Cron BecoBoit, CToi 1a00paTOpHBIH,
C TIOABOZIOM BOJIBI, C TIOJIKOW, CTOJI ITUCEMEHHEIH, Ta00paToOpHBIH, ynbTpa3BykoBas BanHa [1CB-5735-05,
Xumudaeckuctoiikuii MemOpanseiii Hacoc KNF N 920G, xomommnpamk POZIS-102-2, mkad
cymmsHBIH Binder RF-53

JlaGopaTopus Ne 223
Asrotpancopmarop TDGC2-05K(0,5KBT,2 A.220/0-250B), KombonarpeBarens LOIP LH-110
(1000mi1), MarnuTHasi Meliajka ¢ HarpeBOM W HaHoKepamudeckod moepxHocTbio C-MAG HS 7,
MarHuTHas Melanka ¢ HarpeBoM M HaHOKepaMuueckoi mosepxHocTeio C-MAG HS 7, Monurtop 19”
Beng TFT G900Wa silver-black, monmrop 19" LG L1953S BF black (LCD,TFT,1280*1024,
170/170,300x1/M,200 0:1,5rris)TCO, ocummnorpad oxHokanamsHbeiii PCS100A, cuctemusnii 6ok [TK
(775), cron nmuceMennsii JIAB-1200CI1, tepmoctar mupkyssauuonasiii LOIP LT-211b, o6beM BaHHBI
111, xomoaunbHuK ObITOBOM "Stinol-242Q”

JlaGopaTopust Ne 227
MarnuTHas Memanka 0e3 Harpea Tolopino, MaranTHas Memanka 6e3 Harpesa Tolopino, MaranThHas
Melajika ¢ HarpeBoM 1 HaHokepamud.nosepx HG-MAG HS, Ocumnorpad oxpnoxananssbiii PCS100A,




Cnexrpogporomerp UV-2401PC, cron naboparopusiii, 1200* 750*900 (5 mrk), Tepmocrar U4,
Tepmocrat Y4, Tepmoctar xuakoctHod LOIP LT-105a, Tepmoctar naboparopusiii U4, Tepmocrar
mupkymsaronHasrid LOIP LT-211a, mkag wa 3 ra3.6ammiona 400*850*1800

JlaGopaTopus Ne 309
JByXTydeBOH CKaHHPYIOIIUHA CHEKTPO(OTOMETp Al PabOThl B yIbTPa(GHUOIETOBOM H BHUIUMOM
mnamazone crektpa UV-2450PC  (¢pupmer  «Shimadzu»), BeicokouyBcTBHTenbHBIN WK ®yphe-
cnextpomerp FTIR-8400S (dupmer «Shimadzuy), Kommiekc «XpoMaTiK-KpHCTAID) amIiapaTHO-
TpOTP., BECH aHATNTHYECKHE, TepMocTaT, TepmocraTupyemsiii tanimer pupmsr "PIKE Technologies",
MPUCTAaBKa MHOTOKPATHOTO HapyIIEHHOT0 MOJHOTO BHyTpeHHero orpaxenus (MHIIBO) dupmbr *P1KE
Technologies”, koMIUIEKC anmmapaTHO-MPOrPaMMHBIN JUIsi MEAMIIMHCKUX Ucciel Ha Oa3e Xxpomarorpada
"Xpomarsk-Kpucramn 50007, Komnstotep nepconansusiii, PMC *Kunetuka-2, PMC "DnexktpoxuMus

JlaGopaTopus Ne 416
AToMHO-abcopOoHHbIH criekTpodoToMeTp Monenb AA-7000, hpupmsl "Hlumanzy", Snonus, 6anioH ¢
remuem Mapku A — 2 mT, BeaTIusirop BEHTC 100 BKMiy*1/, ra3oBsrit XpoMaTo-Macc-CIIeKTpPOMETP
Mozenb GCMS-QP 2010PIUS, koMmbroTep B COCTaBe: CHCTEMHBIH 00K, MOHUTOD, KJIABHATypa, MBIIIB,
korguuuonep QUATTROCUMA QV/QN-F12WA, unoytoyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Ghb/500Gh/ DVD-RW/BT/15.6"/Wi n7THB+0ffice, nepconanbhblii koMmbioTep B kKoMIuiekre HP
AiO 20"CQ 100 eu (moHOO0K), 25ekTporuuTKa Irit IR-8200, 1500BT auamerp koHbopku 185mm.




