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PABOYAS ITPOT'PAMMA
JAUCHUILUTAHBI (MOTYJIs)
Oprannyeckasi XuMus

HanpaBJIeHne NOATOTOBKH:

18.03.01 Xumuyeckast TEXHOIOTHUS

HanpagieHHoCTh 00pa30BaTeIbHOM MPOTPAMMBI:
TexHOorus CTeKIIa U KEPaAaMUKHU
XUMHUYECKAS TEXHOJOTUS BSKYIIUX U KOMIIO3UIIMOHHBIX MAaTEPUAJIOB

KBanudukanus:
bakaasp

®opma 00ydyeHus

3ao4dHast

NuctuTyT: XMMHUKO-TEXHOJOTUYECKAN

Kadenpa: Teopernuecko v NPUKIATHOU XUMUHU

benropon 2021



PaGouast mporpaMmma cocTaBieHa Ha OCHOBAaHWW TPEOOBAHMUIA:
. denepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTA BHICIIETO
oOpasoBanus OakanaBpuaT 1o HampasieHuto noarotoBku 18.03.01 Xwummuueckas
TEXHOJIOTUSL YTBEPXKICHHBIN MPUKa30M MHHUCTEpCTBA OOpa30BaHUS M HAYKH
Poccuiickoit @enepanuu ot «17» aBrycra 2020 r. No 1044.

= y4eOHOro TIUIaHa, YTBEPXKJICHHOTO YuYeHbIM coBeToM bBI'TY
uM. B.I'. lllyxosa B 2021 rony
g
CocraBuTenb: K.X.H., JOLIEHT mrlf /A JIroOyHIKUH)
Pabouas nmporpamma coryiacoBaHa ¢ BBIHYCKaIOIHeI/I Kadeapoil TEOpEeTUIECKON U
MIPUKJIATHON XUMUHU

3aBenyromuii kageapoit: A.1.H., mpodeccop .~ _—(B.W. [laBnenko)

Pabouyas nporpamma cornacoBana ¢ Bbinyckarolien kadepoit
Texnonorus crexna u KepaMuKu

-
/)

3aBenyomnii kKageapoit:  K.T.H., JIOLEHT (B. A. JloporaHos)

77"
«13» masg 2021 r.

Pabouas nporpamma coriacoBaHa ¢ Bellyckaroliei kadeapoii
XUMHYECKas TEXHOJIOIUs BOKYUIMX U KOMIO3ULIMOHHBIX MATEPUATIOB
3aBenyromuit kadeapoii: J.T.H., IpOd 4:74 (1. H. bopucos)
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«13» masg 2021 r.

Pabouas nporpamMmma o6cykieHa Ha 3acejaHuu Kadeapsl

«13» mas 2021- r., mpotokos Ne 9

3aBenyromuii kadeapoit: 1.1.H., npodeccop =~ (B.W. [1aBrenko)
Pabouas mporpamma oj100peHa METOANYECKON KOMUCCHENH UHCTUTYTa

«15» mas 2021 r., mpoTokos Ne9

IIpencenarens kaHA. TEX. HayK, JOLEHT Y (JI.A. ITopoxHIOK)

(y4eHasi CTETICHb W 3BaHHE, ITOJITUCH) ' (MHUTHATEI, (aMUITHs)



1. IVTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 1O JUCHUIIJIMHE

KO):[ 1 HAUMCHOBAHUEC

HanmenoBaHue moxkazaTens

Kareropus (rpynma) Kon u WHANKATOpa OIICHWBAHUS pe3yjbTaTa
N HalMEHOBaHUE
KOMIIETeHIIN ] TIOCTHKCHHS 00y4eHuns 0 AUCIUATUTHHE
KOMIICTCHIIUN
KOMITCTCHIIUU
Oomenpodeccuonanbubie | OIIK-1  Cnocoben | OIIK-1.4  OGnanmaer | 3HaTh:  KiIacCUUKALUIO |
KOMIIETEHIINN M3y4aTh, MPE/ICTABICHUSAMH 00 | HOMEHKIIATYpy  OpraHMYecKHuX
aHaJIU3UPOBATh, CTPYKTYypax U | COeIUHEHUH, Ba)KHEUIIME
UCIIOJIb30BaTh CBOMCTBax KJIaCCHI OpTraHNYECKUX
MEXaHHU3MBI OpPTaHMYECKUX COETMHEHUI - CTpOCHHE,
XUMHYECKAX COETMHEHUI CIIoco0bI MIOJTy9eHus,
peakuui, ¢usnueckue M XUMHYECKHUE
MPOUCXOISIINX B CBOWICTBA, OCHOBHBIE
TEXHOJIOTHUECKUX TEOPETUIECKHE TIPEICTABICHUS B
mporeccax u OpPTaHWYECKON XVMHH, B3AaNMHBIE
OKpY>KalollleM MHpe, npeBpaleHus KJIacCoB
OCHOBBIBASICH Ha OpPTaHHYECKUX COCTNHEHHUIT,
3HAaHHUAX O CTPOCHHUU Ymern: -XapaKTepU30BaTh
BEIIECTBA, TNPHUPOJIE OpraHUYecKHUe COCIMHEHHUS,
XUMUAYECKOH CBSI3H U UCTIONIb3yEeMBbIe JUTS
CBOICTBax W3TOTOBJICHUS KIIEEB,
Pa3INYHBIX KJIACCOB TEIUIOM30JIALIMOHHBIX,
XUMHNYCCKHUX AKyCTUYCCKUX, IMOKPOBHBIX u
AJIEMEHTOB, JIPYTHX MaTepuaioB, a TaKxke
COCIMHECHUH, pacTBOpUTENIEH, JIAKOB U KPAaCOK;
BCLICCTB u OLICHUBATh TEXHOI'CHHOC
MaTepHaoB BO3/ICMICTBHE TPOW3BOJICTBA Ha
OKPYKArOIIYIO cpeny;
WCTIOJIb30BaTh OCHOBHBIE
€CTeCTBCHHOHAYUYHbIE  3aKOHBI
JUTsL TIOHUMAHHS OKPYKArOIIero
MHpa U SIBICHUHI PUPOJIBI.
Baaners:- 3HaHUSIMU O COCTaBe,
CTPOSHUH u CBOICTBax
OpPTaHMYECKUX BEIIIECTB,
HeO6XOI[I/IMLIX 1A TTOHUMAaHUA
XUMHYECKUAX MIPOIIECCOB,
WCTIONIb3YEMBIX B TIPOHM3BOJICTBE;
HaBbIKaMH IIPOBCACHUA
XUMHUYCCKOI0 OJKCIIEpMMEHTa B
OpraHuyYecKon XUMHH "
HAaBBIKAMHU  Pa3JIMYHBIX  BHJIOB
CaMOCTOSITETTLHOU PabOTHI.
OIIK-2  Cnocoben 3HaTh: 00mMe 3aKOHOMEPHOCTH
MCIIOJIb30BaTh OIIK-2.3 Bepro B3aMMOCBSI3U MEXILy CBOHCTBaMHU
MaTeMaTHYeCKHe, BBIOHpaCT XHMHUYECKOUW CUCTEMBI, IIPUPOION
¢dusnyeckue, CTpaTeruu BEIIECTB M MX PEaKIUOHHOMI
¢$uzuko- PraHM4YeCcKoro CHOCOOHOCTBIO; OCHOBHBIE
XUMHYECKUE, CHHTE34. MaTeMaTH4yeckue, (Qu3nyecKue,
XUMHWYECKHE METObI (bI/I?:I/IKO-XI/IMI/IT-IeCKI/IC,
JUISL pelIeHust 3ajad XUMHYECKUE METO/TBI TUIS
npodeccuoHanbHON pereHus 3amaqy
JIeSITeIbHOCTH npodecCHOHANTEHON
JIeSITEIbHOCTH.
Ymern: KCIIONb30BaTh

(u3HYeCKue U XUMHYECKUE
CBOMCTBa OpraHUYeCKUX
COCIMHECHUM; KX TEHETUYECKYIO




OpTraHnYCCKUX BCHICCTB.

CBSI3b M CIIOCOOBI MOJIy4CHUA,

pPEaKIMOHHYTO CITOCOOHOCTB;
OCYIIIECTBIISTH XUMHYECKYIO
UACHTU(DUKAIIMIO OPraHUYeCKUX
BEIIIECTB;

Baagerp: — HaBeIKaMu 10O
COCTaBIICHUIO YpaBHEHUI
OPraHMYECKUX  pPeaKIuy; -
HaBBIKAMH obOpareHmns c
peaKTUBaMH,

npubopaMu ¥ 00OpYAOBaHUEM,
HEOOXOJMMBIM  JJIsl  CHHTE3a,
OYUCTKH ¥  HICHTU(HKALUH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHON NPOI'PAMMBI

1. Komnerenuusa OIK1!

I[aHHaH KOMIICTCHIIUA @OpMpreTc;I CICAYIOIMMHA JUCHUITIIMHAMM.

Cragus HauMeHOBaHMS AUCIUILIMHbI
1 MaremaTuka
2 dusuka
3 OOmrast 1 HeOpraHMYECKasi XUMHUSI
4 AHanuTHyeckast XUMHUsI
5 dusnueckas XUMHS

2. Komnerenmusa OIIK2® Crioco6eH UCoab30BaTh MaTEMATUUECKHE,

(1)I/I3I/I‘-IGCKI/IG, (I)I/IBI/IKO-XI/IMI/ILIGCKI/IG, XUMHWYCCKHUC MCTOIbI I PCIICHUA 3ada4

po¢eCCHOHAILHON JIeITEIIbHOCTH

JlanHasi koMIieTeHIsl GOPMUPYETCS CASAYIOUMMHU TUCIUIUIMHAMMU.

Craaus HanMeHOBaHMS JUCIUIUIAHBL
1 dusnka
2 OO0m1ast 1 HeOpraHMvecKass XUMus
3 AHajuTHYECKAs XUMHUSI M U (PU3HKO-XMMHYECKHE METO/TbI aHATH3a
4 duznyeckas XUMHUS




3. OBFBEM JJUCHUIIJIMHBI

OO611ast TPyI0eMKOCTh AUCIMIUIMHBI COCTaBiIsIeT 3 3a4. enuHull, 108 gacos.

JIMCLMIUIMHA PEATN3YETC B PAMKAX IIPAKTHUYECKOM IIOATOTOBKHU :

dopMa NpoMeKyTOUHOM aTTeCTaI|H 3a4yeT
(sK3ameH, 1 hepeHINPOBAHHBIN 3a4€eT, 3a4eT)
Buy yue6HO# paboThI® Bcero | Cemectp
4acoB No 2
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHEI, Yac 108 108
KonTakTHas padora (ayauTopHbIe 6 6
3aHATHSA), B T.4.:
JCKITUU 4 4
n1ab0paTOpHBIE 2 2
MIPAKTHICCKHEC - -

TPYNIOBBIE KOHCYJIbTAIIMU B IEPUOJ]
TEOPETUYECKOTO OOYUCHHS U
POMEKYTOUHOM aTTeCTAINH

CamocrosiTesibHasA padoTa CTYJAEHTOB, 102 102

BKJIIOYasl HHAUBUAYAJIbHbIE U TPYNIIOBbIE

KOHCYJIbTALMHU, B TOM YHCJIE:

KypcoBoii mpoext

Kypcoas pabora

PacuerHo-rpaduueckoe 3aganmne
HuauBuayanbHOE JOMAIIHEE 33JaHUE 9 9
CamocTosTenbHast paboTa Ha MOATOTOBKY K
ayJIMTOPHBIM 3aHATHSIM (JICKIUH,
NPaKTUYECKHUE 3aHATHSI, JJADOPaTOPHBIE
3aHATHS)

OK3aMeH

7

93 93




4. COAEP’ KAHUE JTUCIMIIJIMHBI

4.1 HaumeHoBaHMe TeM, HX cO/iep:KaHue U 00beM

Kypcl Cemectp?2

O0BeM Ha TEMAaTHYECKUNA
paszzesn 1o BuaaM yuyeOHoI

HarpysKu, 4ac

>
<
2]
No HaunmenoBanue paszena “E’ 2 £S5
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1. Xwumuueckasi CBsi3b U CTPOCHHE OPraHMYECKUX COSIUHEHUM
Tunbel XMMHYECKHX CBA3€H B OpPraHMYECKUX COCAMHEHUSX W
Ka4yeCTBEHHAS OLICHKA PEaKIMOHHON CII0COOHOCTH
OpraHUYeCKUX COeIUHEHUH. Teopus ANEeKTPOHHBIX CMELIECHUM.
Teopusst A. M. byrtmepoBa. ManykTuBHBIN 3Qdext u addext 1 0 1 20
monsi. Mesomeprbiii  dddexr. DddexT cBepxcompsHKeHHUS.
ITpoctpancTeennbie 3¢ dektol. Knaccuduramms opraHu4ecKux
pCaKHHﬁ, IMPOMCEIKYTOUYHBIC aKTHUBHBIC YaCTUIIbI B OPraHUYC€CKUX
peaxIusiX, paguKaibl, KapOOKaTHOHBI, KApOAHHOHBL

2. Kunaccel opraHuueckux COEQUHEHHMH H WX B3auMompeBpauieHus. [IpeaenbHbie
YIJIEBOIOPO/bl, HEMPEAEIbHbIE U APOMAaTHUYECKHE YTIIEBOI0POAbI

Ankanbl, KiaccuUKauUs, HOMEHKJIATypa, H30MepHsl.
CnocoObl monyuenusi. Pusnyeckue coiicTBa. IIpornos
HaIlpaBJIC€HUN XMMUYECKHX MPEBPALIEHUN U PEAKIUOHHOU
CHOCOOHOCTH.  XHUMHYECKHE  cBoWcTBa. OTaenbHBIE
npezncraButenu. [Ipumenenne. O6mue npeacraBieHue 06
[UKJIOATKaHAX. AJKEHBI. DnekTpoduasrHOE
npucoeanHenne k ankeHaMm, AdE2 u AdE3 mexaHu3Mbl.
CrabunbHoCTh KaTHOHOB MckimtoueHus u3 (opMaibHOro
npaBuiga  MapkoBHukoBa.  KucnmoTHo-kaTanusupyemas
ryuapaTalys — alKeHOB, YCJIOBMS U OTPaHUYEHUS.
Oxucnenne. O30HONM3 aNKEHOB. [ MApOKCMIMpOBaHME
AJIKEHOB. CB00OOIHOpAAMKAIBHbBIE peaxuu.
[Tonmumepusamus ankeHoB. KapOeHnbl. AnkuHbL. J[MEHBI.
IIporHo3 HampaBiIeHWH XUMHUYECKHX NPEBPAIICHUN W
pEaKIMOHHON CIOCOOHOCTH. CrepeoceneKTUBHOE
BOCCTAHOBJIEHUE AIKUHOB. CUMHTE3 ankuHOB. /uensl 1,2- u
1,A-puicoeMHEHNE K COMPSOKEHHBIM JTueHaM. Peaxius
Hunsca-Anpnepa kak metoq oopazoBanusi C-C cBsizeil u
METO/]I CHHTE3a IECTUWIEHHBIX HUKIOB. AjsieHbl. MeTobl
CHUHTE€3a JHMEHOB. ApoMaTHYecKHe  yrJeBOJIOPObI.
Knaccugpukanus. Homenknarypa. Hzomepust CriocoObt
noiyyeHus. Pu3nUecKkue CBONCTBA. OJJEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTpoeHue. IIporHo3 HampasieHH
XUMUYECKUX MPEBPAIICHUH W PEAKIIMOHHOW CITOCOOHOCTH.
XUMHUECKUE CBOWCTBA, JIEKTPOPMILHOE 3aMElICHHUE.
OtnenbHble npencTaButenu. [Ipumenenue.

8 Vka3ats 00bEM YaCOB CAMOCTOSATEILHOM paGOTLI JJI IOATOTOBKHU K JICKHMOHHBIM, MTPAKTUYCCKUM, HaGOpaTOpHLIM

3aHATUAM



3. OyHKUMOHAJbHbBIC COCTUHEHHUS C POCTON CBSI3BIO

['anoreHnpousBogHble W OOIIME TPEACTABICHUS O
METaJIJIOOPraHUYEeCKUX COETUHEHUSX, CIocoObI
NOJly4eHUsT M XUMHUYeckue cBoiictBa. OpHo- u
MHOT0aTOMHBIE CHHPTHI, KJIacCU(PUKaIUsi. HOMEHKIATYPA,
uzomepust. CriocoObr monyueHusi. Ou3ndYecKrue CBOWCTBA.
XUMHYECKUE CBOMCTBA, IIPOTHO3 HalpaBJIECHUN
XUMHUYECKHX MPEBPAIICHUI U PEaKIIMOHHON CIIOCOOHOCTH.
Otpenpubie mnpexacraButenr. OIHO- W MHOTOATOMHbBIE
deHonbl, KnaccUpUKAMA, HOMEHKIATypa, H30MEpHs.
CniocoOmI MOJTy4YECHHUSI. dusnyeckue CBONCTBA.
DNEKTpOHHOE u IIPOCTPAHCTBEHHOE CTpOEHHUE.
XuMu4yecKue CBOICTBA. [Ipocteie a¢upsI,
KiIaccu(uKanus. HOMEHKIaTypa, wuzomepus. CrnocoOsr
nonydeHus. Dusznueckue CBONCTBA OIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHHE XHMHUYECKHE CBOWCTBA.
OtnenbHbIe peICTaBUTENN u MpUMEHEHUE.
MaxkpoKInIecKie oI PUPBHI.

20

4. OyHKIHMOHAIbHBIE COSAUHEHHSI ¢ KpaTHOU cBs3bi0 C=0.

Anpperuapl U KeToHbl, [lpucoenuHeHne aMHUHOB K
KapOOHMIIbHBIM coeauHeHusiM. CuHTe3 miuaoB (docdopa
u3 ¢pocdunoB. Peaknus Burtura. Peakiuu, mporekaromue
yepe3 oOpa3oBaHHWE CHOJBbHOH (HOPMBI (KOHJICHCAIIHH).
KapOoHOBBIE KHCIOTHI M HX Mpou3BojaHbIC. [lomyuenue
KapOOHOBBIX KucinoT. KucnorHocts. HykieoduibHoe
3aMEelIeHUe THAPOKCUIBHOM TIpynnel. BoccraHoBiieHue.
Hexap6okcunupoBanue. Peaknun mno o-CH rpynme
KapOoOHOBOM  KuCIOTBL.  [Ipom3BogHble  KapOOHOBBIX
kucnotT. ['anorenanruapunsl. HykineopunsHoe 3amenienne
B raJOreHaHruApUIax. Boccranosnenune
raJlOTeHaHTUJIPUJIOB. AHTUAPUABI KapOOHOBBIX KHUCIOT.
Cunre3 auruapunoB. Kerensl. Cnoxsasie 3¢upsl. CuHTE3
CJIOKHBIX 3¢upoB. CBoiicTBa cinoxHbIX 3¢(upoB. CHuHTE3
aMUJI0B  KapOOHOBBIX  KHUCIOT. ['MIponu3  amuaoB.
Boccranosnenue amuaos u peakuuu ¢ RMgX. Hutpuist
W3onutpunsl. HenpenenbHble KapOOHOBBIE KHUCIIOTHI.
JuxapO6oHoBble  KUCIOTHL.  OKCHUKHUCIOTHL.  JKupHble
KHCJIOTBI

20

5. A30Tconep>1<aume OpTraHUYCCKUC COCANMHCHUS

Hutpocoenunenus. Knaccudukamus. Homenkmarypa.
Nzomepust. CiocoObl momyueHus. Gusndeckre CBONCTBA.
DIIEKTPOHHOE u MPOCTPAHCTBEHHOE CTpPOCHHE.
Xumuyeckue  cBoiictBa.  AmmHBL — Knaccudukanus.
Homenknarypa.  M3omepusi.  CriocoObl  TIOMyYEHHS.
®u3nuecKue CBOMCTBA. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue. XHUMHUYECKHE CBOMcTBa. JlMazocoenuHeHusl.
HurposupoBanue anninHoB. Peakunu aAua3zocoeIMHEHUM ¢
BBIIEJICHMEM a30Ta. Peaknuyu aua3ocoequHeHnil 0e3
BbIZICJICHUs] a30Ta. BoccTaHoBieHHE IUA30COEAMHEHUI.
JnazomeraH.

13




4.2. ConepxaHue NPaAaKTHYECKUX (CEMUHAPCKUX) 3aHATUH
He mpexycMoTpeHO y4eOHBIM TUTAaHOM

4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHI

Ne HanmenoBanue Tema nabopatopHoOro 3aHsATus K-Bo
n/n | paszena AUCHUIUIUHBI 4acoB

CamocrosTeabHas
pabora Ha
MOJrOTOBKY K
ayAUTOPHBIM
3aHaTHIM?

cemectp No2

1 XuMuyecKas CBs3b U TexHuka 0€30MaCHOCTH U MpaBUiIa
CTpPOCHHUE paboThl B 1abopaTopumu. 1 10
OpraHUYECKUX
COEeIMHEHUN
2 Kiaccrr [IpenenbHbie YTIEBOAOPOBI: aTKAHBI H
OpPraHUYECKUX LUKJIOAJIKAHBI. Apomaruyeckue
COCIMHEHUH U UX YIJIEBOJAOPOABL. HenpenensHueie
B3aMMOIIPEBPALICHHS. | YTJIEBOAOPOAbl (aJKEHbI U  AJIKUHBI):
IIpenenbuble [OJIydeHHEe U CBOMcTBa  (nelicTBue 1 10
YTIEBOIOPObI, okucnurered u  OpOMHOH  BOJBI).
HeTpee/IbHbIC U [lTomyuenue u CBOWCTBAa TrajoreHo-,
apoMaTH4eCKHe HUTPO- U CYJIb(OMPOU3BOTHBIX APEHOB.
YTJIE€BOIOPObI
3 Oyuknuonansubele | Ciuptel  u - 3¢upsl:  oOpa3oBaHHe
COCJIMHEHHSI C AIKOTOJISITa HaTpHs; OKHUCIIEHUE,
MPOCTOM CBSI3bIO JeruapaTanus u JErUIpUpOBaHUE 0 5
cnuptoB.  [lomyyeHue  MPOCTBIX U
CJIOXHBIX 3¢upoB. KauectBennas
peakIysi HA MHOTOATOMHBIE CITUPTHI.
4 OyHKUUOHAIbHBIE | ANBAETUABl U KETOHBI: KayeCTBEHHBIE
COCJIMHEHHSI C peakiuu i albJEeTHAO0B; MOIyYeHHE U
KpaTHOM CBSA3bIO cBoiicTBa. Peakuum mpHCOETUHEHUS,
C=0. 3aMEIleHns, OKHUCIJIEHHUS anbIeruIoB H
KETOHOB; aJIbJI0OJIbHO-KPOTOHOBAsl KOH-
neHcarusa. KapOOHOBBIE KHUCIOTHI U MX
MIPOU3BO/I-HBIE: MOTy4YeHHE, 00pa3oBaHue 0 5
COJICH, aHTUAPUJIOB, TAJIOTCHAHTUIPHUIOB,
CIIOHBIX 3(pUPOB, aMHUIOB ¥ HUTPHUIIOB.
Kupsr n mputa. Kucnmoponaconepxaniue
apOMAaTUYECKHE COEIMHEHUS: MOTyUYEeHUE
U cBoiicTBa (eHoma, OeH3ambaeruia,
OEH30MHON KUCIIOTBHI.
5 A3zoTcoaepkamue | ApOMaTHUYE€CKME aMHUHBL: TOJIYyYECHHE U
OpraHUYEeCKHE OCHOBHOCTb ~aHaJMHA, MOJyYeHUE U 0 5
COCTMHECHUS CBOMCTBA XJIOPUIHA30HUS
WUTOI'O: 35
BCET'O: 35

4.4, Conepkanue KypcoBoro npoexra/paéorni’’
He npeaycMOTpEHO y4eOHBIM ILIAHOM.

9 Ko/IM4ecTBO 4acoB CaMOCTOATENLHOM paboThl /115l IOJArOTOBKH K Ja00PATOPHBIM 3aHATHAM

10 Ecyiu BeITIONTHEHME KypPCOBOTO MPOEKTA/KYPCOBOI pabOThl HET B YH4EOHOM ILIAHE, TO B JAHHOM pa3jielie HE0OXOAUMO

ykazath «He nperycMoTpeHo yueOHBIM IIIaHOM»




4.5. Conep:xxanue pacuyeTHO-rpa¢pu4ecKoro 3aJaHus,
MHIMBHAYAJILHBIX JOMALIHUX 3aganuiil!

He npenycMoTpeHo y4eOHBIM MIaHOM.

5. OHEHOYHBIE MATEPHUAJIBI UIS1 TPOBEJEHUS TEKYIIETI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanu3anus KoMneTeH Uil
1 Komnerenmus OIIK-1 CriocobeH n3yuyaTs, aHATM3UPOBATh, UCIIOIH30BATh
MEXaHHU3Mbl XUMUYECKUX PEAKIUNA, TPOUCXOIAIINX B TEXHOJIOTUUECKUX Mpolieccax
U OKPY>KalollleM MUPE, OCHOBBIBASICh HAa 3HAHUSX O CTPOCHUU BEILLECTBA, IPUPOJE
XUMHYECKOU CBSA3U U CBOMCTBAX Pa3IMYHbBIX KJIACCOB XUMHYECKUX AJIEMEHTOB,
COEIMHEHHUI, BEIECTB ¥ MaTepHUaIoB.?

(k00 u Ghopmynuposxka KomnemeHyuu)

HanmMeHnoBaHue HHAWKATOpPA JOCTHXKCHUA KOMIICTCHIINH HCHOJ’IB?»YCMLIC Cp€acCTBa OLCHNBAHUS

3aIuTa 1a00paTopHBIX paboT, TECTOBBIN
KOHTpOJIb, cOOEceI0BaHNE, YCTHBIN 0mpoc,

3a4er
OIIK-1.4 Ob6nagaer mpeAcCTaBICHUSMH O CTPYKTypaxX U | 3amura J1abopaTopHBIX paboT, TECTOBBIN
CBOWCTBaX OPTaHUYECKUX COCTUHCHUI KOHTPOJIb, cOOECeIOBaHNE, YCTHBII OIPOC,

3a4€CT

2 Kommerenuusi OIIK-2 Cioco6eH ucmoib30BaTh MaTeMaTHIeCKue, (PU3NIeCcKue,
(bU3UKO-XMMHUUYECKHE, XUMUYECKHE METOJbl JJIS pEelIeHus 3aaad NmpodeccroHalIbHON
JEATSIILHOCTH

HanmeHoBaHME WHAWKATOPA JOCTHKECHHS KOMIECTEHIUH Vcrionp3yeMble CpeicTBa OLICHUBAHHS
OIIK-2.3 BepHo BbIOMpaeT cTpaTerMM OPIraHUYECKOro | 3aluTa JabopaTOpPHBIX paldoT, TECTOBBIN
CHHTE3a KOHTPOJIb, cOOECeI0BaHKE, YCTHBIN OIIPOC,

3ayer

5.2. TunoBble KOHTPOJIbLHBIE 32IaHNUS VIS IPOMEKYTOUHON aTTeCTAllUH

5.2.1. IlepeyeHb KOHTPOJBHBIX BONPOCOB (THIMOBBIX 3a/IaHUI)

IJIA 3a4eTa
IIpomexxyTouHasi arrecTanus B KOHIIE 2-TO CEMecTpa OCYIIECTBIseTcs B (opMme 3auera Iocie
M3YYEeHHMsI pa3JesioB AUCUUIIINHBI «OpraHuyeckas XUMHUs.
ITpu mpoBeaeHny 3a4eTa 3a4eTHBIA OUIIET, CONIEpKAIUIl YeThIpe 3a/1au, BEIOUPAIOT CAaMU CTY/ICHTHI B
Clly4aiiHOM Topsiike. buiersl exeronHo yTBep)kIaroTcs Ha 3acenaHuu Kadenapsl. [ moaAroToBKu
CTYJEHTY OTBOJMTCS BpeMs B npenenax 45-60 MuH.

HanmenoBanue CopepxaHue BOIIPOCOB (TUITOBBIX 3aJJaHHI)
Ne paszzena AUCUUILINHEI
/11
1 XuMHYecKas CBSI3b U Xumnueckas Qopmyna, smnupudeckas ¢opmyna, OpyTTO-
CTpPOCHHE OpraHuyecknx | ¢popMmymna,  CcTpykTypHas  ¢opmyna, cucrema  rpados.
COCIMHECHUN WuaykTuBHBIA  (MHAYKIMOHHBIA)  3ddekt.  Me3zomepHbIi

11 Ecnin BBITIONTHEHUE PACYETHO-TPAQUIECKOTO 38 1aHHs/ MHIMBHLYIbHOTO JTOMAIIHETO 3a1aHUsI HET B y4€OHOM ILIaHE, TO
B JIaHHOM pazjielie Heo0XoanMo ykasaTb «He npeaycMoTpeHo y4eOHbIM IIIaHOMY
12 TIoproputh MyHKT 1 ISt K& /10l KOMIIETEHIMH, 3aKPEILIEHHOMN B paszene 1.




3¢ exT. Knaccudukarus OpPraHUYECKUX peakuui.
[IpomexxyTouHble ~ aKTHBHBIE YacTHLI B  OPraHUYECKHUX
peakimsix. Pamguxanel. KapOokaTtuonsl (kapOOHUEBBIE HOHBI).
KapOaHuoHBI. OOmbsicHuTe MEHBILYIO PEaKIMOHHYIO
CIIOCOOHOCTBH alleTaMHJa II0 CPAaBHEHUIO C ITUJIALIETATOM B
PeaKIMU IEJTOYHOI0 THAPOIIN3a.

Knaccel oprannueckux
COCJIMHEHUH U UX
B3aUMOIIPEBPAIICHUS.
IIpenenbuble
YTJIIEBOIOPO/IBI,
HENpEAeIIbHbIE U
apoMaTUYEeCKne
YIJIEBOAOPOIBI

Kaxkoe Ha3BaHUE COOTBETCTBYET COCTMHCHUIO
CH3CH2C(CH3)2CH2CH(CHa3)2?

a) 3,3,5-Tpumetmirekcan 0) 2,2,5-Tpumerunrekcan B) 2,4,4-
Tpumerunrekcan r) 1,1,3,3-Terpamerunnenran 1) Hu ogxo u3
BBIIIICIPUBEACHHBIX

CKOJIBKO TUXJIOPIPOU3BOAHBIX TOJYHAETCS MPU XJIOPUPOBAHUH
uukinonentana? [lpusenure cTpykTypHbIe (OpMYIIBI BCEX
HM30MEPOB, YUUTHIBAS CTEPEOXUMHIO.

[Iponyktsl cropanuss 1,55 r coeguHeHus Y OXJIaguiau [0
KOMHATHOW TeMmIeparypel W Toaydwid 2,25 M BOJBIL
HeckonaencupoBaBiirecs razoo0pasHble MPOAYKTHI CTrOpaHUs
MPOMYCTUIIN 4Yepe3 M3OBITOK M3BECTKOBOW BOJIbI, B PE3yJIbTaTe
yero oOpaszoBalics OCagoK KapOoHaTa KaibIius Maccod 5,0 T.
Henpopearuposasimuii ra3 oobemom 560 mit (Tipu H.y.) OKazayics
a30TOM. YCTaHOBHUTE MOJEKYIAPHYIO (OPMYIy CHKUTaeMoro
coeaunenus Y, ecnu 1 11 ero npu H.y. Becut 1,384 r. U306pa3uTte
CTPYKTYpHYIO hopMyIly coequHEeHHS Y.

B mpencraBiieHHBIX PEAKIUAX YKAXKUTE MPOIYKTHI U HA30BHUTE
UX.

CHs
Na / NH / EtOH GHa _CH; H, [PhsPJ3RhCI
A H,C=CH(CH,),;-C=CZ Al habardd
CHs 20°C
DIBAL-H/Toluene CH,0OH, -10°C
H3G-C=CH c D

0°C
W3 ameruneHa u moOBIX JPYrHMX HEOOXOJUMBIX PEAareHTOB
nonyuure 2-meTunoyranuen-1,3. 4.
Hcxons u3 6yrena-2 nomyuure OyTuH-1.
Apomatuueckue yrieBogopoasl. Ctpoenue Oenzona. @opmyna
Kekyne. Mounekynsapusle op6utanu Oenszona. Kpyr ®Ppocra.
Konuenmuss apoMaTH4HOCTH, 3Heprus peszoHaHca. [IpaBuio
XIOKKEJIS. Apomarndeckue KaTHOHBI u AQHUOHBI.
KonnencupoBanHble apoMaTHYeCKUe YIJIEBOAOPOIbI: HaTaIMH,
(deHaHTpeH, aHTpaleH, a3yleH U Jp. [ eTepouuKInuecKue
apoMaTHYeCKHe COeTMHEHNS.
OnekTpouiabHOE  3aMeIleHHe B apOMaTHYeCKOM  psay.
Knaccudukammst peakiuii apoMaTHYECKOTO AJIEKTPOPHIHBHOTO
3amemienus. IlpencraBienns o MexaHHW3Me peaklMid, T- U O-
KOMIUIEKCaX. Pe30HaHCHBIE  CTPYKTypbl. OHEPreTHYECKHil
npouiIb peakiuu.
BnusHue  3amecTuTens Ha  CKOpPOCTb M HallpaBlIEHUE
MEKTPO(UIBHOTO 3aMEUICHUs, CBS3b C paclpeeieHueM
AJIEKTPOHHOM TIIOTHOCTH. OpHUEHTaHTHl MEPBOTO M BTOPOTO
pona. HutpoBanue Oen3oina, MexaHusM peakuuu. llomydenue
MOJMHUTPOCOETUHEHHU.
OnexktpouiabHOE  3aMEIleHHe B~ apOMAaTHYECKOM  DAIY:
lanorenupoBanne, MEXaHM3M pEAKIUH  TAIOT€HUPOBAHUS
apeHoB, Karanmu3  kucinoramu  JIptouca. Cynbdupoanue,




MEXaHU3M PEAKIUU, KUHETUYECKU W TEPMOJMHAMUYECKUN
KOHTPOJIb B PEaKIMH Cylb(upoBaHUs Ha MpuMepe HadTalvHa.
[TonsiTue 06 UrCo-aTake U UICO-3aMEIICHUH.

OnexkTpoduiabHOE  3aMEIIeHHEe B apOMaTUYECKOM  pSy:
AJTKWIMPOBAHUE apeHoB o Opunento-Kpadrey,
MOJIMAJKWIMPOBaHUE, IMMOOOYHBIE MPOLECChl - H30MEpHU3aLUs
ATKWIHPYIOLIETO areHra u KOHEUHBIX MPOYKTOB.
AnmnupoBanue apeHoB o ®punento-Kpadrcy. Auunupyromniue
areHThl. Mexanusm peakuuu. PernocenekTuBHOCTh
anunupoBanus. @dopmunupoBanue no I'arrepmany-Koxy w
POACTBEHHBIE PEAKLIMH.

@DyHKIMOHAIbHBIE
COCIMHEHUS C IIPOCTOMN
CBSI3bIO0

Cnuptsel 1 ipocthle 3gupbl. OHOATOMHBIE CIUPTHI, THOJIBI.
CBolicTBa CIMPTOB, BOJOPOIHAS CBA3b. 3aMEILIEHUE
TMAPOKCWIBHOM IPYIIIBI B CIUPTAxX Ha rajored. Jleruaparanus
cnupToB. OKUCIIEHNE NEPBUYHBIX CIIUPTOB /10 aJIbJETUI0B U
KapOOHOBBIX KHCIIOT, BTOPUYHBIX CIIUPTOB JI0 KETOHOB.
PeareHTbl OKUCIIEHUS HA OCHOBE XPOMOBOI'O aHTHAPHUIA U
JBYOKHCH MapraHua.

JIByXaTOMHBIE CIUPTHI. DTUJIEHIJIMKOJb U TIULIEPUH.
[MunaxonuHoBas neperpynnupoBka. [Ipoctsie a¢upsr. CBoiicTBa
MIPOCTHIX APUPOB: 00pa30BaHNEC OKCOHUEBBIX COJICH,
paclierieHle KUCI0TaM1, 00pa3oBaHUe I'MJIPOIEPOKCHIOB.
Oxcupanbl. PackpbiTue OKCHPaHOBOTO LIMKJIA O] IEHCTBUEM
MEKTPO(UIBHBIX U HYKI€OPHUIbHBIX areHToB. L{ukinueckue
pocThie 3(UpPbl, KpayH-3(PUPHI.

®enobl. Denonbl kak OH-KHUCTOTHI, BIUSHUE 3aMECTUTENEH HA
KHUCJIOTHOCTH (eHosioB. KyMonbHBIHM nporiecc. Peakiiun
JIEKTPO(UIBHOTO 3aMEIIECHUs] B apOMaTHUECKOM s1pe (PEeHOI0B
(MexaHu3M): TaJloTeHupOBaHue CyIb(UpPOBaHNE, HUITPOBAHUE,
AIKWINPOBAHHUE.

Kap6okcunupoBanue GeHOIATOB 1IET0YHBIX METAJUIOB 1O
Konb6e. @opmunuponanue ¢peHonos no Peitmepy-Tumany, u
Bunscmaitepy. Ileperpynnuposka @puca. [Ieperpynmnuposka
anIoBbIX 3¢upoB Genonos (Knsitzen). Oxucnenue ¢heHooB.

@DYHKIMOHAJIbHBIE
COEIMHEHMS C KpaTHOU
cBsa3bro C=0.

AnbIerupl ¥ KETOHbI. DIEKTPOHHOE CTPOEHHE KapOOHUIIBHOM
TPYIIIBI, €€ MOJISAPHOCTh U MOIAPU3yEMOCTh. BaxHennme
albACTU/IbI U KeTOHBI. POpMaIbIErul, aleTaabIAeTUl, all€TOH,
apoOMaTHYECKHE alIbJIErUbl U KETOHBI. [IpencraBnenns o
MeXaHU3Me HyKJIeO(UIBHOTO MPUCOeIMHEHNS IO KapOOHUIILHOM
rpymre. KHcioTHBIN 1 OCHOBHOM KaTanu3

Anpaerupl ¥ KETOHBI, IPUCOEAMHEHHUE BOABI, CIIUPTOB.
Aneranu u nosyauerany. [lonydenne nuaHrupuHOB.
B3anmMopelicTBHe anbIeru0B U KETOHOB ¢ HiIuaAaMu ¢gocdopa
(ButTur).

B3anmoznencTere anpIeruioB U KETOHOB € a30TUCTBIMU
ocHOBaHUAMU. OKCUMBI, THIPa30HbI, (PEHUITHAPAZOHBI.
OcunoBanus udda, yporponun. Peakuuu anpaeruioB u
KETOHOB C METAJNIOOPTaHUYECKUMH COCAMHECHUSMH.
Kero-eHonbHast Tayromepus. EHonm3aums aipIerujioB u
KETOHOB B PEaKLMIX TaJIOTEHUPOBAaHUA. BiMsHuE CTPYyKTYpHBIX
(akTOpOB M TPHUPOIBI PACTBOPUTENS Ha IOJOXKEHUE KETO-
€HOJILHOTO PaBHOBECUS M 3aBHCHMOCTb €TI0 OT COOTHOIIEHUS
CH- u OH-kucinorHocTM KETOHA W €HOJA. AJIBIOJIBHO-




KpPOTOHOBAsi KOHJICHCALlUs aJIbJIETUJOB U KETOHOB B KHUCIIOH U
EJTOYHOM  cpele,  MexaHu3M  peakuud.  beHzonHOBas
KOHJIeHCalUsl. AMHUHOMETHJIMPOBAHUE albJACTUIOB U KETOHOB
(ManHux).

Peakniuu  BoccTaHOBIEHUS ~ KapOOHWJIBHBIX  COCIMHEHHH.
BoccranoBnenue anbAeruioB 1 KETOHOB JO CIIUPTOB, PEareHThI
BOCCTAHOBJICHHS; BOCCTaHOBJICHUE KapOOHUIIBHOW TPYIIIBI IO
CHz-rpynmbi; peakuuu Kuxknaepa-Bonbdpa u  Kiemencena.
BoccranoButenbHas iuMepu3alius aibAeTruI0B U KETOHOB.
Peakuun  okuCiieHHs — alblErUAOB, PpPEareHTbl  OKHUCIICHHUS.
JucnponopuuonupoBanue  anpaerugoB  no  Kanaunapo.
BoccranoBurensHoe aMUHUpPOBaHUE KapOOHUIIBHBIX
coeMHEeHU. B3aumonencTBue aIbJETHIOB M KETOHOB C
dhopmuaTom ammonus (peakmus JlerikapTa).

o,B-HenpenenbHple  adpAeTUABl W KETOHBL.  AKpOJICHH.
Meszomepnsbiii  addekrt, compsokenne C=0 u C=C cBs3eii.
Peakuuu 1,2- u 1,4-npucoenuHeHuss JIUTHHOPraHUYECKUX
coenquHeHnil. BoccTaHoBneHne HempeneabHbIX KapOOHHIBHBIX
coequHeHnil. KapOoHOBbIE KHUCIOTBHL. DJIEKTPOHHOE CTPOCHUE
KapOOKCHIIbHOM  Tpymmbl.  BrausHue — 3amectuteneii B
OpPraHHYECKOM paJIMKalie Ha KHCIOTHOCTh KapOOHOBBIX KHCIIOT.
lNanorenupoBanue kucior no I'emno-Donprapay-3eIMHCKOMY.
[Muponutuueckas xeronusanus, peakuun Konwbe, bopoauna-
XyHCIMKKepa.

[IpousBomHbie  KapOOHOBBIX  KHCJIOT. [ amoreHaHTHIPHIIBL.
Peakiuu ranoreHaHTHAPUIOB C HYKJICO(DHUIBHBIMU peareHTaMu
(Bona, CITUPTHI, aMMHUaK, aMUHBI, TUAPA3HH,
METaJJIOOpraHudyeckue coequHeHus). BoccraHoBieHue 10
PozenmMyHny ¥ = KOMIUIEKCHBIMM  THAPUJIAMH  METAJUJIOB.
B3anmopeiicteue  amazomeTaHa ¢ TaJOTCHAHTHIPUAAMHU
KapOOHOBBIX KUCIIOT.

Crnoxnbie 2Guphl, peakuus dTepudukamu. Peakiiuu cioXHbBIX
3¢UpoB: THAPOIU3 (MEXaHH3M KHUCJIOTHOTO ¥ OCHOBHOTO
KaTajau3a), aMMOHOJIU3, mepearepudukanusi. CroxxHodpupHas
KoHJeHcanus (kouaeHcanus KiigiizeHa), B3auMopeicTBHE C
MAarHui- 51 JUTANOPTraHUYECKUMHU COEIINHEHNSIMH,
BOCCTAHOBJICHHE CIIO)KHBIX 3(HUPOB 0 CHHPTOB U aJlbACTHIOB
KOMIUIEKCHBIMH THIPUJAMU METaJUIOB, BOCCTAaHOBJICHHE TIO
byBo-bnany, anminonHoBas KOHI€HCALIMSL.

Amunbl KapOOHOBBIX KHCIOT. [ MIpOSN3, BOCCTAHOBJICHHE [0
aMUHOB, Jerujpatanuss amuaoB. [loHATHE O CEKCTETHBIX
neperpynnupoBkax. IleperpynnupoBku ['opmana, Kypruyca.
Hurtpunsi. IM'uaponus, aMMOHOJIU3, BOCCTaHOBJICHUE
KOMIUIEKCHBIMH ~ THAPUJIAMHA  METAUIOB /IO  aMHHOB,
B3aUMOJICCTBUE C  MarHuii- W JUTUHOPraHUYECKUMHU
COCTMHCHUSIMHU.

AHTHAPUABI KAPOOHOBBIX KUCIOT. Peakiiuy aHTHAPUIOB KUCIIOT.
JIByxocHOBHbIE kKapOoHOBbIe KUCIOTHI. ll]aBeneBas, ManoHOBas,
SITHTapHasi KUCJIOThL. ApOMaTHYeCKHE TUKAPOOHOBBIE KUCIOTHL.

A3zoTcoaepkalimne
OpraHUYECKHE
COEIUHEHUS

Hutpoankanbl.  DJIEKTPOHHOE  CTPOEHHUE  HUTPOTPYMIIBI.
BoccranoBnenne HUTPOCOEAMHEHUH B aMUHBI. AMUHBI. AMUHBI
KaK OCHOBaHMS. AJNKWIMPOBAHUE U alUIUPOBAHHUE AMUHOB.
Paznoxenne THIPOKCHUIOB TeTpaaKUIaMMOHHUS
(anuvuHEMpoBanue 1o ['odpmany).




ApomMaruyeckue aMHHBL. BoccraHoBieHue

OEH30JIbHOM AApE€ apoOMaTH4YC€CKUX aMHHOB.
TaJIOrCHUPOBAHHUEC aMHUHOB.

rajioreH-, IMaHo- TPYIIY U BOJIOPO/I.

BOCCTaHOBJICHHUEC J0 ApUITHAPA3UHOB,

(I)CHOJ'IaMI/I. AJ'II/I(baTI/I‘leCKI/IC ANa30COCIMHCHM .

APOMATHYCCKUX

HHUTPOCOCMHEHUN B KHUCIOW M 1IelNo4HOU cpene. CpaBHEHUE
OCHOBHBIX CBOICTB aJII/I(baTI/I‘IeCKI/IX U apOMaTUYCCKUX aMUHOB.
BrnusHue Ha  OCHOBHOCTH ~ aMUHOB  3aMECTUTENEH B
apoMaTHYeCKOM sifipe. Peakiinu 3nexkTpouiIpHOTO 3aMEIeHUs B

OkuciieHue u

JnazocoequHEeHHUSL. Apomartuyeckue JTNa30COCMHECHHUS.
PeaKLII/II/I ANAa30TUPOBAaHUA NICPBUYHBIX APOMATUUCCKUX aMHHOB.
Mexanusm, npupoja HUTpo3upyromero arerra. CrtpoeHue u
YCTOMYMBOCTh COJIEM AMA30HMUA. Peakuumu Oua30COCIMHEHUN C
BBIICJICHUEM a30Ta: 3aMEHa JUa30TPYMIbl Ha TUAPOKCUIIBHYIO,

Peakmun INAa30COeUHEHNI oe3 BBIIEICHUS asora:

a30CoYCTaHuC.

A3zocoueraHne Kak peaKnus SJIGKTpO(l)I/IJ'IBHOI‘O 3aMCIICHMA.
A3zo- u AUa30COCTAaBIAIOIIUC, YCIIOBUS COUCTAHHUA C aMUHAMU U

5.2.2. IlepevyeHb KOHTPOJILHBIX MATEPHAJIOB
JJISl 3AIIUTHI KYPCOBOTI'0 MPOEKTa/ KYpCcoBOil padoThI
He nmpenycMoTpeHO yueOHBIM TUTAHOM.




5.3. TunoBble KOHTPOJIbHBbIE 33/IaHUS (MAaTePHAJIbI)
JJIS TEKYLIero KOHTPOJIsA B ceMecTpe

Monayas 2. Kitaccbl OpraHu4ecKux coeAuHeHU i
2.1. Kakoe cTpoeHHE HMEIOT COCTHHEHUS, SIBIISIOIINECS OCHOBHBIMU MPOIYKTAMH CIICTYIOIIUX

npeBpalieHui?
NO,
— j>=/7 " Lo,
— A - B+C
) Me 2. H,0,, CH,COOH
O/ LBHITO
Br,, LiCl (u36.)
OM 2 2.H 0 NaOH. H,0
Me/\/ S

2\/ HBr (1 »kB.)
CH, ———/—//—™>
Ho? NFn 78°C

1. NBS, (PhCOO0),, [°C
2. KOH, EtOH, t°C

NMe,
: HBr
- A = B+ C
2.Zn, CH ;,COOH
6) Me
j\/ 1. NBS, (PhCOO),, l°C
Br,, LiBr* (136.) 2. KOH, EtOH, t°C
e OMe > D CH,
OMe
. HCI (1 »xB.) l i G
_ N, ——a - F 2. CH ;CO0D
EtOO0C
j/ —- A B
2.H, O,, CH,COOH
1. BH; TT'®
Br,, LiCl (u36. = D
ey P L) 2. H,0,, NaOH, H,0

Me 1. NBS, (PhCOO),, 1°C

2. KOH, EtOH, t°C

Ph s CH, BLO®)

Et0OC Me
j/ . Lo, .
2. Zn, CH,COOH

2.2. V3 anerwieHa u JIOOBIX OPYTUX HEOOXOJMMBIX PEAareHTOB IMOJYYUTE TPAHC-TEKCEH-3 U
oOpaboTaiiTe ero pa3daBieHHbIM pacTBopoM nepManranata kaiaus (KMnOs) npu 10°C u pH
6,5.

Kakoe coeaunenue npu 3Tom obpasyetcs? Kakoii ctepeon3oMepHblil coCTaB OHO UMeeT?

2.3. U3 anerwieHa W JTIOOBIX APYTUX HEOOXOAMMBIX pPEareéHTOB MOJYYHUTE IMC-TEKCEH-3 H
obpaboraiite ero nepokcuaom Bogopoaa (H202) B mypasbunoii kucinore (HOOCH). Kakoe
COoeIMHEeHUE IpH 3TOM 00pa3zyetcs? Kakoit ctepeon3oMepHbIii COCTaB OHO UMeeT?

2.4. TlpuBenéHHble HIKE aJKEHbl pACIOJNIOXKUTE B PSA IO YBEIWYEHUIO CKOPOCTU

npucoeanHeHuss HBr. Kakue npoaykTel 00pa3yroTcs B KaKI0M Ciiydae u mouemy?

a” xcH, Me0” CH, ON"TXcH, Me” CH,




2.5. llpn pmermmparanuu HEONMEHTHJIOBOTO crupTa (2,2-IUMETUIINPONaHoia) B MPUCYTCTBUU
H2SO4 npu HarpeBaHum oOpasyercst TOJIbKO OJUH ainkeH. Kakoe crpoeHue OH umeer?
[TpuBenuTe MexaHU3M ero 0Opa3oBaHUs.

2.6. Kakoe ctpoenune ummeroT mpoAykKTel A-D, oOpasyrommecss B pe3yibTaTe CIEAYIONINX

MpeBpaLLEHUI?
Scu, 10 CHCLTC
2. NaBH,

~CH
1. Sia,BH =~ Hg?*, H,0"
B —_— C
2. H,0,, HO", H,0 t°C

Me
1. BH, TI'd
D
O/ 2. AcOD
2.7. YcTaHOBHTE CTPYKTYpHYIO dopMyny BemecTBa coctaBa: a) CgHs, eciim m3BecTHO, 9TO OH
obeciBeunBaeT OPOMHYIO BO/y, 00pa3yeT 0caJoK C aMMHA4YHbIM PacTBOPOM OKCHAA cepedpa,
OKHCIISIETCSl TIEpMaHTaHaTOM Kamus 1o OenszonHoi kucaoTer; 0) C7H7NO2, xoropoe mpum
JCUCTBMHM Ha Hero W30bITKAa xJiopa Tpu HarpeBanum oOpasyer coeauneHue C7H4NO2Cls,

THJIPOJIU3 KOTOPOTO JAeT M-HUTPOOCH30MHYIO KUCIIOTY.
2.8. YKaxuTe NPeuMyIIeCTBEHHO 00Pa3yOIIHICs MPOAYKT B CISAYIONUX PEAKIIUIX:

CF3
NH; Br, H,C=C(CH,),
a) —_— > 6)
O,N AcOH H,S0,, 15°C
_0O
B) F (ONQ Ac,0 i ©/F " ©/\Cl
—
—
AICI,

AICI,
2.9. U3 GenH3oia MOIy4YHUTE CIEAYIONUE COeTUHEHUs: a) 3-0poM-5-HUTPOOEH30HAs KUCIIOTa,
0) M-TUXJIOpOEH30; B) M-XJIOPHUTPOOCH3OII.

MoayJb 3. OyHKIIMOHAIbHBIE COEIUHEHHSI C IPOCTOM CBA3BIO

3.1. IlpuBenute CTPYKTypHBIC (OPMYJIBI H30MEPHBIX XJIOPHPou3BoAHbIX coctaBa CsHiiCl.
YkaxuTe cpeAu HUX TMEPBUYHBIC, BTOPUYHBIC U TPETUYHBIC TaJOTCHIPOU3BOJHBIC M JalTe
Ha3BaHus 1o IUPAC. Jlnsg TpeTHYHOTo XJOPNPOU3BOJHOIO HAIMUIIKWTE peakuuio Bropua u
Ha30BUTE MPOIYKT.

3.2. Tlpennoxute cnocoObl momyyeHus: a) 3,3-gumeTwii-2-xnopOyrtana; 6) 3-mertmn-1,2,2-
TpuxjopOyTaHa; B) M3ONPONMIXJIOpHIA U3 TMponaHoja-l; r) Tper-OyTundbpomuaa wu3
M300yTHIIOBOTO CIIMPTA.

3.3. TlomyunTte Kak MOXHO OONBIIUM KOJIWYECTBOM CHOCOOOB 2,2,4-TpUMETHII-3-TIEHTAHOJ H
HaIUIINUTE PEaAKIINH:

a) ¢ MIOJUCTHIM METUIIMAarHUEM;

0) ¢ YKCYCHOU KHCJIOTOM B IPUCYTCTBUU CEPHOUN KUCIIOTHI; B) C OPOMOBOIOPOHON KHCIOTOM!.
Jlna mocneaHen peakuuu MPUBEIATE MEXAHU3ZM.

3.4. TlpuBenuTe CTPOCHUE H3OMEPHBIX COEIMHEHMH A W B, MOMy4YeHHBIX B peE3yJbTaTe
CIeNYIOIUX MpeBpalleHud U3 ONTHUYECKH AaKTHUBHOTO oOkcupaHa. Crenaiite BbIBOA 00
OnTHYECKOM ynctore coenuHennii A u B. Jlaiite R,S-0003HaueHns 111 BCEX COCAUHCHUM.
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3.5. Hanumure ypaBHeHUs peakiuil (PeHoma co CIeayIONMMHA peareHTaMu:
a) Brz 6) NaOH B) ykCyCHBIM aHTHAPUIOM T') YKCYCHOM KHCIIOTOW B mpucyTcTBuu BF3 1)
nporieHoM €) NaNO2+H>SO4 x) CrO3
Mopayab 4. OyHKIIMOHATBHBIE COEIMHEHUS ¢ KpaTHOM cBs3bio C=0.
4.1. Hanummure ypaBHEHME peaklUu THAPOIU3A CIECAYIOINIMX BEIIECTB M HA30BUTE
MIOJIYYCHHBIE COCTUHEHUS: a) OPOMUCTBIA U3OMPONUINACH; T) 2,2-TUXJI0P-3-METHIITEKCaH; 0)
1,1-muxnop-2,4-qumerunnentan; 1) 1,1-mubpomOyTan; B) 3,3-IUXJI0p-2-METHINCHTAaH; €)
1,1,4-tpubpomOyTaH.
4.2. Kakue okcocoeJuHEHUS (C TEM e YUCIIOM aTOMOB yTJepoja) MOody4yaTcsl IPU OKUCICHUH
CIIEIYIOINX COCIMHECHHI: a) M30aMUJIOBBIM CIUPT; T) 2-MeTmiI-1-6yTanomn; 0) 1-OyraHom; )
TUATUIKAPOUHOIT; B) 2-0yTaHOT; €) 2,4-TuMeTHI-1-TIeHTaHo.
Kakwue oxucnuTenu s 3Toro MOXHO MCTIOIh30BaTh?
4.3. Kakue coenuHeHHs] 00pa3yloTcs MpU TUIPATAIMU CIECAYIOIIMX BEIIECTB B MPUCYTCTBUU
noHoB prytu (peakuus M.I. Kyueposa): a) merwnanerusieH; 0) TUMETHIALICTUIICH; B)
U300y TUIIAlleTUIIEH.
4.4. Hanumwure peakuud H30BAJIEPUAHOBOIO ajbAerujia M METHI-TPET-OyTHIKETOHA CO
CJIETYIONIMMH BeIIeCTBaMH: a) OMCYNIb(UT HATPHUSA, T') METUIMArHMMUOAWA, O) CHUHHUIIbHAsS
KHCIIO0Ta; 1) OpOM. B) aMMHaK;
4.5. Hamummure peaknuu MaciasHOrO ajbJerujia W JUITWIKETOHAa CO  CIEAYHOUIUMHA
BEIIECTBAMU: a) TMSATUXIJIOPUCTHIN docdop; T) cemukapdbasua, ©O) THUAPOKCUIAMHH; 1)
MSATUCEPHUCTHIN docdop. B) peHmruapasnd; HazoBuTe mpoayKThl peakiui.
4.6. Hamumure peakiuy OKHUCJICHHUS CIEIYIOIIUX BEIIECTB XPOMOBOW CMEChIO: a)
MPOMMOHOBOTO  albJeruaa; T)  OTWIM3ONPONWIKETOHa;, ©0)  dopmanpaeruna; 1)
JTUTMPONIIKETOHA;, B) METHJIITUIIKETOHA; €) MIPOMUII-TPET-Oy TUIIKETOHA.
4.7. Hamummre cxemy albJ0JdbHONM W KPOTOHOBOM KOHJEHCAIIMM JJIA CMECH: a)
dhopmanbaeruaa ¢ aleToHom; 0) popManbaeruaa ¢ MPOMUOHOBBIM albACTHIOM.
4.8. Tlpogyxr oxucinenuss coeauHeHus CsHi12O wumeer coctaB CsHioO, pearupyer c
beHuIruapa3suHOM U JTaET TOJOXKUTEIBHYI0 HOM0POPMHYIO peakiuto. McxomHoe BemecTBoO
CsH120 MOXHO TakKe JeruapaTUpOBaTh CEPHOM KUCIOTOM 10 yrieBogopoaa CsHio, kKoTOpHIit
NP OKUCIICHUH 00pa3yeT aneToH. KakoBo CTpoeHHe STOr0 COSTUHEHMS?
4.9. Hanummure peakuuy KPOTOHOBOW KHCJIOTHI CO CICAYIOIIMMHU BEIIECTBAMU: Q)
PacTBOp €IKOTO HATpa MPH KOMHATHON TeMIiepaType; 0) XJI0p; B) XJIOPUCTHIM BOJAOPO/I;
') IepMaHraHaT KaJlus; ) aMMHUaK; €) XJIOPUCThI THOHMUIL.
4.10. Ocy1ecTBUTE TTPEBPAIICHHUS:

//O HCN H,0 H,S0, HCl
H BC_\ —- A—>= B —= ¢ —= D
OH

CHs,



MoayJasb 5. A3oTcoziepxaiiyue OpraHnueckue COeTMHEHUS
5.1. Kakue HUTPOCOETUHEHHS CITIOCOOHBI K TAyTOMEPHBIM MPEBPALLICHUSIM ?

CHy O,N CH,
M Hac\/\/Noz
NO,

CHj

H,C HsC
3 Y\CHa \]@CHa
CH;
NO, NO,

5.2. HanuiuTe ypaBHEHHUS peaklid aMUHOIIMKIIOTEKCaHa CO CIEAYIOIUMU peareHTaMu:

a) NaNO; + HCI; 6) HCI ra3; B) XJIOpuCTbIi anieTu; T) Hoauctoiii metui, 30 °C; x) HoaucThIil
metui, 80 °C.

5.3. HazoBute amuHbl, MOJydyaeMble MpPU BOCCTAHOBIICGHWU CIEAYIOIMIMX COCAUHEHUH, U
PaCIOJIOKUTE UX B MOPSAKE YBEINYEHUS MX OCHOBHOCTH:

a) N-merunOytupamuj; ©0) JAUHUTPUIT SHTAPHOM KHUCIOTBHI; B) M-HUTPOTONIYOJ; T)
METHIIITUIIKETOKCUM; 1) OEH30HUTPUIT; €) 1,5-TMHUTPOIIEHTaH.

5.4. Hcnonws3ys TONyol B KaueCcTBE OCHOBHOTO HCXOJIHOTO COEIWHEHHUs, TMOJIy4YUTe
CIIEIYIOIIHE MPOAYKTHI: a) aHWIUH, 0) 4-aMHHO-2-HUTPOOCH30MHYIO KHCIIOTY.

5.5. Kakyto peakiuio Ha3bIBalOT azocouetanrem? Kakue nuazo- U a30COCTABIISIONINE HYXKHO
WCIOJIb30BATh VISl TIOJYUEHUS CIEIYIONUX a30KpacuTeseit:

HO
Hooc
N C,H
a) /}\I 6) P 2Ms
H,N N N
NO,

NH, HoN
HO4S N N SO4H
W /
' Q N N O

Vkaxxute onTuManabHbIE YCIIOBHA PCAKIIMKU a30COUYCTAHUA IJIA KAXKA0Tr0 COCAUHCHUS.

5.4. Onucanne KpUTEPUEB OLEHUBAHUS KOMIIETEHIM M IKAJIbI OLlEeHUBAHUS

[Ipu npoMexyTodHOM arrectaliuu B (popMe 3auera UCIHOIb3YeTCsl ClIeIyIoIast
HIKAJIa OLICHUBAHUA: 3aYTEHO, HE 3aYTEHO.
Kpurepun ouennBanus

Kpurepusamu oueHMBaHUs JOCTUKEHUN TTOKA3aTENEH SIBIISTIOTCS:

HanmenoBanue Kpurepnii onieHuBanus
IIOKa3aTes
OLICHUBAHUS
pe3yabTara
o0yd4eHus 1o
JUCLUIIIINHE

3HaHUS 3HaHWE TEPMHUHOB, ONIPENEICHUM, TOHITHH

3HaHHe OCHOBHBIX 3aKOHOMEPHOCTEM, COOTHOLICHHI, TPUHIUIIOB

O0BeM 0CBOGHHOTO MaTepHasa

[TomHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U3II0KEHNS] M MHTEPIIpETalMy 3HAHUI

3HaHHe HCTOYHUKOB UHGOpMAIII

VYMmenus TloHOTA BBEITOJTHEHHOTO 3a1aHUA




KadecTBO BBLITTOJIHEHHOTO 3aJaHUsA

CaMOCTOSITEIIFHOCTD BEITIOJTHCHHS 3aJaHusA

YmMmenue CpaBHHBATb, COIIOCTABJIATHL U 0606H_IaTb, J€J1aTh BBIBOJIbI

VMeHnne cCoOoTHECTH HOJ'Iy‘IGHHBIfI PE3YIIBTAT C ITOCTaBJICHHOU OCJIbIO

KauecTBO 0dhopMiIeHNMS 3a1aHUS

[IpaBUIBHOCTH IPUMEHEHUS TEOPETHYECKOI0 MaTepuaia

YMeHnne 000CHOBEIBAThH MPUHATOC PCIICHUE

Hasrikn Bp100p METOMKY BBITIOJHECHUS 33 JaHUS
Brmameer mnpuemMamm Tmioncka HWHPOPMAMM M3  Pa3IMYHONM  y4eOHOU
JINTEPATYPBI
AHann3 ¥ 000CHOBAHKE PE3YJIbTATOB BHIMOJHECHHBIX 3aIaHUI
HaBbIky TEOPETHUECKOTO U 3KCIIEPUMEHTAJIBHOIO UCCIIEIOBAHUN
Biianeer HaBbIKaMM MJIAHUPOBAHUS, TOCTAHOBKHA U 00pabOTKH AKCIIEPUMEHTA
OI.[GHKEI IMpCIoaaBaTciIcM BBICTABJIACTCA HHTCIPAJIbHO C y‘{éTOM BCECX

MokKazarTelie u KPpUTCPHUCB OLICHUBAHMA.

OI.[GHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHVI 10 TIOKa3aTeai0 3HAHMS.

Kpurepuit

YpOBEHb OCBOEHHSI M OLICHKA

HC 3a4TCHO

3a4TCHO

3HaHue KIacCU(pUKAIHH,
HOMEHKJIaTypbl
OpraHN4YeCKHUX
COE€IMHEHMH, BaXKHEHUIIIHE
KJIaCCHhI;

He 3naet knaccudukaumu,
HOMEHKJIATyPhbl OPraHUYECKUX
COCTUHEHUN

3Haer kinaccudukanum,
HOMEHKJIATyPbl OPTaHUYECKUX
COeIMHEHUN

3HaHue CTpOEHUH,
croco0oB MOJTy4€eHus,
¢bu3nuecKkux u

XHUMHUYCCKUX CBOﬁCTBa, nux
B3aMMHBIC ITPECBPALICHUA

He 3naeT ocHOBHBIE CTTOCOOBI
noJty4eHus1, Gu3nIecKue,
XUMUYECKUX CBOMCTBA, B3aUMHBIE
MpeBpaIleHU, BAXKHEHIITHX
MPEJCTaBUTENEN KIIACCOB
OPraHNMYECKUX COCTMHEHUIN

3HaAeT OCHOBHBIE CITOCOOBI
noyty4deHus1, Gpu3n4ecKue,
XUMHUYECKUX CBOMCTBA, B3aUMHBIE
MpEeBpaICHUs, BAXKHEHIITNX
MPECTaBUTENEN KIIACCOB
OpPraHUYEeCKUX COCTMHEHUM

He 3naeT 3HaUnTEIHLHON YaCTU

O6bem OCBOCHHOTO 3HaeT Marepuan JUCIUILUIMHBI B
Marepuaia Marcpurajia IMCHHUIIINHBL J0CTAaTOYHOM o0Beme

IMomHoTa  oTBeToB  Ha | He Jaer oTBeThl Ha OOJIBIIMHCTBO JlaeT OTBETHI Ha BOIPOCHI, HO HE
BOIIPOCHI BOIPOCOB BCE - MIOJIHBIE

YerkocTh wu3Noxenus u | M3maraer 3nanus 0e3 norndeckoil | Mzmaraer 3HaHus Oe3 HapyIICHUH B
MHTEPIPETALMH 3HAHUH IIOCJIEZIOBATEILHOCTH JIOTUYECKOU IOCIIEN0BATEIBHOCTH

He nmoctpupyer uznoxeHue
MOSICHSIFOIIIMMU CXEMaMHU,
PUCYHKaMHU M IIPUMEPAMHU

Breimonuser MOACHAIOIMEC PUCYHKHU
" CXEMBI KOPPEKTHO U ITIOHATHO

HesepHo uznaraer u
MHTEPIPETUPYET 3HAHUS

I'pamoTHO U, 1O Cy1IECTBY,
U3JIaracT 3HaHus

Onenka c)OpMUPOBAHHOCTH KOMITETECHIIUH IO MOKa3aTe/l0 Y MEHHUSL.

Kpurepuit YpOoBEHb OCBOEHUSI M OLICHKA
HE 3a4TEHO 3a4TE€HO
ITonnoTta He BbmosHsieT npocTeduue pacyersbl | BoIToHAET pacueTsl 10 XUMUYECKON
BBITTOJIHEHHOTO 1o XUMHAYECKON KWHETHKE, | KHHETHKE, TEPMOJANHAMUKE,
3a7aHNs TEPMOAMHAMUKE, IEKTPOXMUMHUYECKUM | AIEKTPOXUMHUYECKUM IpOLIECCaM
poreccam
YMeHne He 3naer Teopuro u He ymeer ee 3HAeT TEOPHIO, YMEET €€ IPUMEHATh




HpI/IMeHSITI:
TEOPHUIO
peuienuu
MPAKTUYECKUX
3aJaHuH

npu

MIPUMEHSTH IPH PEIICHUN
MPAKTUYECKUX 3aJaHU I

MIPH pEIICHUN MTPAKTHYECKUX 3aJaHUH

Vmenue
CpPaBHUBATb,
COIIOCTaBJISATh,
0000111aTh u
JeJlaTh  BBIBOJBI
M0  TOJYyYEeHHBIM
pe3ybTaTam

YMeHHe cpaBHUBATh, COITOCTABIIATh,
0000111aTh U JI€1aTh BBIBOJIBI 110
MOJTy9E€HHBIM PE3yJIbTaTaM

YmMmeer CpaBHHBATb U COIIOCTABJIATDH
IMOJIYUYCHHBIC PE3YJIbTAThI

Onenka c)OpMUPOBAHHOCTH KOMITETCHIIUH 1O MoKa3aTeto HaBbIKH.

Kpurepuit YpOBEHb OCBOCHMS M OLICHKA
HE 3a4TCHO 3a4TEHO
Bei6op meronuku | He Bnageer HaBbikamu — BeIOOpa | Biazeer HaBbikamu BEIOOPA METONOB
BBITIOTHCHUS METOJIOB  aHaju3a, pacyeTa U | aHalKM3a, pacyeTa U BbIJICICHUS
3a1aHus BBIJICJICHUSI BEIIECTB; ONPEICICHUS UX | BEIIECTB; OMPEACIICHHS UX COCTaBa
COCTaBa;

Ananus u | He BmajeeT HaBBIKaMU 110 aHAIIA3Y U Brnaneer HaBBIKaMU 110 aHAIIU3Y U
060CHOBAHME 000CHOBAHHUIO PE3yJIbTaTOB 000CHOBAHHUIO PE3YJIbTATOB
PE3YIIBTATOB BBIIIOJIHCHHBIX 3aJaHUHN BBIIOJIHEHHBIX 3aJaHUH
BBIIIOJTHEHHBIX
3aJlaHui
Brnaneer He Bnageer npuemamu noucka Brnaneet npuemamu noucka
npueMaMH MOMCKa “H(pOpMaLIUU U3 PA3TUIHON yueOHOM nH(pOpMaIUU U3 pa3IMYHON YueOHOM
uadopmaruu  u3 | TUTCPATYPBI JUTEPATYPEI
pa3IM4YHON
yueOHOM
JUTEPaTyphI

Texymuii KOHTPOJIb OCYIIECTBISICTCS B TEUEHHE CEMECTPOB B (POpPME 3aIIUTHI
naboparopHbix pabor, Texkymuii KOHTpPOJIb H3Y4YEHHS TEOPETHYECKOTo MaTepuaia
BO3MOXKEH C UCTIOJIB30BAaHUEM TECTUPOBAHUS.

BrinonHenne KOHTPOJIbHBIX paboT mo aucuuiuinHe «OpraHudeckas XUMHSD») He
MPEyCMOTPEHO YYEOHBIM TJIAHOM.

Jist 3amuThl 1a60paTOPHBIX PaboT HEOOXOAUMO:

1. OtyeTr nabopaTopHO pPabOTHI BKIIOYAET MPEACTABICHUE OPOPMIICHHOTO
MPOTOKOJIA J1a0OpaTOpHOM pabOThl W YCTHBIM OTBET IO KOHTPOJBHBIM BOIpPOCAM
METOJMYECKUX YKa3aHUI K BBIMOJHEHUIO COOTBETCTBYIOINICH J1a0OpaTOpHON PabOTHI.

2. [Ipu npoBeneHuun 1a0OpaTopHO  pabOTHI B MIPOTOKOJIE
OTpaXaroTCs SKCIEPUMEHTAJIbHBIE PE3yJIbTATHI.
3. Heynmauno mnpoBeaeHHas paboTa BKIIOYAETCS B OTYET C YKa3aHUEM

BEPOSTHOM MTPUYMHBI HEYIAUH.
4, Y CTHBIN ONIPOC 0 U3y4YaEMOU TEME.



6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHE

6.1. MaTepuajibHO-TeXHHYECKOEe o0ecreyeHune

HaumeHoBaHMe crielMalIbHBIX TOMEIEHUHN U
MOMEIICHUH JIJIs1 CAaMOCTOSATENBHOM paboThI

OcCHaIleHHOCTD CHIENUAJIBHBIX TOMEIEHUHN U
MOMEIICHUH JIJIsl CAMOCTOATEIBHOM paboThI

YuranbHbIHA 3a1 OMOJIMOTEKN IS
CaMOCTOSITEIILHOM paOOThI

Crenuanu3upoBaHHas MeOelb;
KOMITBIOTEPHAsT TEXHUKA, ITOIKIFOUCHHAS K
cetu «MHTEpHET», UMEIOLIAsA JOCTYII B
AIIEKTPOHHYIO UH(POPMAIIHOHHO-
00pa30BaTeNbHYIO CPEY

YueOHast ay TUTOPHSL U IPOBEACHUS
JNeKnUOoHHBIX 3aHaTuil YK Nel 4,
YueOHast ay TuTOpHs U1 IpOBeIeHHs 1a00-
PaTOPHBIX 3aHATUN TEKYLIETro KOHTPOJIS,
npomMexxyTouHoi arrecranun YK Ne2, Ne413
JlaGopaTopust OpraHu4ecKoil XuMUU

Crenmanu3upoBaHHasi MeOeIb;
MYJIBTUMEIUNHBIN IIPOEKTOP, IEPEHOCHOU
9KpaH, HOYTOYyK
CrenmanusupoBaHHas JiabopaTopHas MmeOeb,
BBITSDKHBIE ITKA(DbI, CYITMIBHBIN MKad,
TEPMOCTaT, MArHUTHbBIE MEIIAJIKH,
KoJI00HarpeBaTely, aHATMTUYECKUE BECHI,
AIIEKTpUYECKHUE MINTKU, pH—MeTp, BonsHas
Oanst, ”HGOPMAIIMOHHBIE CTEH/IBI,
naboparopHas mocyja.

6.2. JIneH3uoHHOE U CBOOOIHO PACTIPOCTPaAHsIEMOe MPOrPaMMHOe o0ecriedeHue

[TepeveHp MUIIEH3MOHHOTO U CBOOOTHO PACIIPOCTPAHSIEMOTO MPOTPAMMHOTO
o0OecrieueHus

No

[lepeueHb TUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHHS.

PexBu3uTHI MOATBCPIKAAOMICTO JOKYMCHTA

Microsoft Windows 10 | Cormamenne Microsoft Open Value Subscription

KopriopatusHas V6328633. Cornamenne aeiicreutensHo ¢ 02.10.2017
1o 31.10.2023). Horosop IIOCTaBKU 1O
0326100004117000038-0003147-01 ot 06.10.2017

Microsoft Office Professional Plus | Cornamenune Microsoft Open Value Subscription

2016

V6328633. Cormnamenune aericreurensHo ¢ 02.10.2017
mo 31.10.2023

Kaspersky  Endpoint  Security
«Crannaptaeiii Russian Edition»

CyOnuuen3nonnsiii goroBop Ne 102 or 24.05.2018.
Cpok aeiictBus nuuen3uu 10 19.08.2020
I'paxxnancko-npasoBoii Jlorosop (Kontpakr) Ne 27782
«ITocTaBka mpojyieHHs TpaBa MoJIb30BaHUS (JUIIEH3UN)
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk
nercTBusa auieH3uu 19.08.2022r.

Google Chrome

CBobOomHo pacnpoctpansiemoe [10 corjgacHO yclIoBUsSM
JIMIIEH3UOHHOTO COTJIANICHUS

Mozilla Firefox

CBobOomHO pacnpoctpansiemoe [1O coriacHO ycaoBHUSIM
JUIICH3HOHHOTO COTJIANICHHUS

6.3. Ilepeyenn yueOHBIX U3TAHUH M Y4e0OHO-METOAUYECKMX MATEPHAJIOB

6.3.1. IlepeyeHb OCHOBHOM JIMTEPaTyPHI




1. Oprannueckas xumus [Tekct] / FO. C. IlTa6apos - CI16.JIans,2016

2. 3amaun no opranndeckoit xumun [Tekcr] / B. @. Tpasens, A. 10. Cyxopykos, H. A.
[Toxapckast - M.JIabopaTopus 3nanmii,2016

3. Opranuueckas xumus [Tekcr] : B 3 T. : yueO. mocoOue ass By30B. T.1/ B. @.
TpaBenb .— 2-e u3n., nepepad. u gon. — M : BUHOM. JlaGopatopus 3nanuit, 2013 .—
368 c.

4. Opranuueckas xumus [Teker] : B 3 T. : yue06. mocobue s By30B. T. 2/ B. @.
TpaBenb .— 2-e uzn., nepepad. u gon. — M : BUHOM. Jlabopatopus 3nanwmii, 2013 .—
517 c.

5. Opranunueckas xumus [Tekct] : B 3 T. : yueb. nocobue st By30B. T. 3 / B. @.
TpaBenb .— 2-e uzn., nepepad. u gon. — M. : BUHOM. JIa0. 3uannit, 2013 .— 388 c.
6. [IpakTukym no opranudeckoit xumuu. ApreMenko A.U., Tukynora 1.B., Anydpues
E.K.M.,, BIII., 2014

6.3.2. IlepeyeHb JONOJHUTEIbHOM JTUTEPATYPbI

l. Tamoukmn, A.M. Oprannueckas xumusa. Kuumra 1. Teopernueckme OCHOBBI.
AIMKIIMYECKUEe YIrIeBOAOPOALl [DIEKTPOHHBIA pecypc]| : yueOHoe mocooue / A.U.
lNanoukun, N.B. Ananbuna. — DnektpoH. nad. — Caunkrt-IletepOypr : Jlanb, 2019. —
436 c. — Pexxum nocryma: https://e.lanbook.com/book/112672

2. Tanoukun, A.M. Opranunyeckas xumusa. Kuura 2. KapOomuknudyeckue u
AJIEMEHTOOPraHMYECKUE  COEIUHEHMsS.  ['aloreHo- ©W  TUJIPOKCUIPOU3BOAHBIC
YIJIEBOJIOPOIOB [DNEKTpOHHBIN pecypc] : yuebHoe mocobue / A.U. Tanoukun, W.B.
AHanbprHA. — DnekTpoH. gaH. — Cankr-IletepOypr : Jlanb, 2019. — 404 c. — Pexum
noctyma: https://e.lanbook.com/book/112673 7. I'anoukun, A.N. Opranudeckass XUMHus.
Kuwnra

3. Aszotcoaepxamue u 6 kKapOOHUJbHBIE coeAuHeHUs. KapOOHOBBIE KHUCIOTHI U HX
MPOU3BOJIHBIE [DIEKTPOHHBIN pecypc] : yduebHoe mocodue / AWM. T'amoukun, U.B.
AHanbpnHa. — DnekTpoH. AaH. — Cankt-IleTepOypr : Jlanp, 2019. — 432 c. — Pexum
nocryma: https://e.lanbook.com/book/113374

4. OCHOBBI OPraHMYECKON XUMHH ISl camocTosiTenbHoro uzydenus [Tekcr] / IIpecc U.
A. 2016 "JIann" ISBN 978-5-8114-1931-9

5. Xumuss B Hamed IKU3HU (MPOAYKTHI OPraHMYECKOro CHUHTE3a U HUX
npumenenue)[ Texcr] / MocksuueB FO.A., ®enpaomom B.II. - fpocnasns: U3a-Bo
SApoci. roc. TexH. yH-Ta, 2007. - 410 c.

6. OpraHuueckass XUMHS: TEPMHUHBI M OCHOBHBIC peakiuu : [y4e0. mocobue sl BY30B IO
cnermansHocTH "Xumus'"|U. B. BoporieB / bunowm. J1a6. 3nanwmii, 2010. ISBN 5947747553,
9785947747553 C. 358
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HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

6.4. IlepeyeHb HHTEPHET pecypcoB, NPOecCHOHAIBHBIX 023 TaHHbIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Poccuiickoe o6pasoBanne ®EJEPAJIBHBIN ITIOPTAJI: http://www.edu.ru/
2. Xumudeckuit kataor: http://www.ximicat.com/
3. Xumunueckuit mopraia ChemPort.Ru: http://www.chemport.ru



https://e.lanbook.com/book/112672
https://e.lanbook.com/book/113374
http://www.edu.ru/
http://www.ximicat.com/
http://www.chemport.ru/

4. Caiit o xumun XuMuK: http://www.xumuk.ru/

5. DnekTponHO-OMOMMoTeuHas cucreMa [IPRBooks:  http://www.iprbookshop.ru/

6. DiekTpoHHas OnOIMoTeUHas cuctema u3a-Ba Jlanb: http://e.lanbook.com

7. Onexrponnas oudmmoreka BI'TY um. B.I'. lllyxosa: https://elib.bstu.ru/

8. DNeKTpOHHO-ONOIMOTEeYHAas cucTeMa « Y HUBEPCUTETCKasi OMOIMOTeKa OHIANHY:
http://biblioclub.ru/

9. DnekTpoHHO-0MOIMOTeUHas cucteMa «Book On Limey: https://bookonlime.ru/

10. Hayunas snektponnas oubmmoreka eLIBRARY.RU: http://elibrary.ru/

11. HanronanbHas snekTpoHHas ouonmoTeka: hitp://xn--90ax2c.xn--plai/

12. DnextponHas 6ubaroTeuHas cucrema «tOparit»: https://biblio-online.ru/

BecrutatHoe xuMuveckoe nmporpaMMHoe obecrieucHue (freeware):

1. http://www.acdlabs.com/download/chemsk.html - MmonekynsapHbIi perakTop

2. http://www.chemaxon.com/ - MoJIEeKYJISPHBII peaaKTop

3. www.acdlabs.com - xumuueckuit pexaktop ACD/Labs

4. ChemAxon’s MarvinSketch: xumu4eckuii peJaKTop U BEIOEP — JECKTOIHASI
Bepcus (Java Beans)

5. ChemAxon’s MarvinSpace: MakpoMOJIEKYJIApHbIi 3D BU3yan3aTop U peJakTop
— neckronHas Bepcus (Java Beans).

6. molsKetch: Open Source, GPL, mynturiaThopMeHHbIH penakTop (Ha 6aze Qt4)



http://www.xumuk.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://elib.bstu.ru/
http://biblioclub.ru/
https://bookonlime.ru/
http://elibrary.ru/
http://нэб.рф/
https://biblio-online.ru/
http://www.acdlabs.com/download/chemsk.html
http://www.chemaxon.com/
http://www.acdlabs.com/
https://www.chemaxon.com/products/marvin/marvinsketch/
http://molsketch.sourceforge.net/
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/GNU_General_Public_License
https://ru.wikipedia.org/wiki/Qt4

7. YTBEPXKJAEHUE PABOYEHN ITPOTPAMMbI

Pa6Gouas  nporpamma  yTBepkaeHa Ha  2022/2023  yueOHBIA  rox

6e3 W3MeHEeHHU / ¢ H3MEHEHUSAMHU, HOMOTHEHUSAMHU?

ITpoTtokos Ne 9 3acenanus kadenpsl ot «05» masg 2022 r.

3aBenyrommit Kadeapoi i o g B.J. ITaBneHko

noanucsk, ®UO

JvpekTop uHCTUTYyTa P.H. Slctpebuncknit

wﬁ%{muc&), DOUO

' 3anosiHseTcs Kax/bii yaeOHbIH o/l Ha OTASAbHBIX JUCTaxX
2 HyHoe MoayepKkHyTb





