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AHHOTAIMSA

pado4eil mporpaMMbl Y4eOHOM M CIIUTIIMHBI
b1.0.13.01 «Heoprannuyeckasi XuMus»

JJIS IOATOTOBKHU 0akasiappa no HanpasJieHuo 35.03.01 Jlecnoe xeJio.

Heab ocBoeHusi OMCUMILUIMHBI: (OPMHUPOBAHHUE TEOPETUYECKUX OCHOB
OpraHWYECKON XUMHUHU, CBOMCTB OCHOBHBIX KJIAaCCOB OPraHUYECKUX COEIUHEHHIA,
npuoOpeTeHNe YMEHU W HaBBIKOB B 00JIACTM OPraHMYECKOro CHUHTE3a, B
WCITOJIb30BAHUU XHUMHYECKUX U (DU3UKO-XUMHUYECKUX METOIOB HCCIICIOBAHUS IS
aHanm3a OOBEKTOB arpocdepsl, BBIMOTHCHHS PAcYéTOB HA OCHOBE IMOTYYEHHBIX
3HAHUW JJIsl YCHEHNTHOTO OCBOCHMS MOCJEAYIOIIMX JUCIUIUIMH U UCIOJIb30BaHUS B
Oynymel mpo¢eCCHOHAIBHON ACSTEIHHOCTH.

MecTro AMCHUILVIMHBI B Y4e0OHOM IUIaHe. NWCUWIUIMHA BKIIOYEHA B 1uKa bl,
oOs3aTeNbHAsT 4YacTh, JUCIMIUIMHA OCBAaWBAETCA B 2 CEMECTpe IO HaIlpaBJICHUIO

noarorosku 35.03.01 JlecHoe nero.
TpeOoBanusi Kk pe3yjbTaraM OCBOCHHMS JAUCHUILUIMHBI: B PE3yJIbTAaTe OCBOCHUS
JUCUUIUIMHBI hopMUpYyIOTCs cneayromue komnereHnuu: OINK-1.

Kparkoe coaepkanue 1MCUMINIMHBI: TeOpeTUYECKHUE OCHOBBI OPTaHUYECKON
xumuu. [lpuembl U Meroabl padoThl. PUZUKO-XMMUYECKHE METOJIbI MCCIEIOBAHUS
OPTraHWYECKUX COCIMHEHUH. YTIIeBOAOPOAbl. (DYHKIMOHAIBHBIE IPOU3BOIHBIC
yriaeBoxopoaoB. I'erepodyHkunoHanbHble coeauHeHusA. OnTtudeckas H30MepHsl.
[Ipuponnsie coequHEeHUS. | €TEpOINKINYECKHE COCTUHEHUS.

Oo0mas Tpya0eMKocTh Jucumanabl: 108/3 (dacos/3au. ef.).
IIpoMeKyTOYHBII KOHTPOJIb: 3a4€T C OLIEHKOM.

1. lleans ocBOEHHUSI AUCHUILIHHBI

Lenpro ocBoeHUsT AUCHMILTUHBI «OpraHudecKas XUMUs» SBISIETCS OCBOCHHE
CTYACHTAMH TEOPETHUYECKUX OCHOB OpPTaHMYECKOH XUMHUH, CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKHX COEAMHEHUH, MPUOOpEeTeHHEe YMEHUI U HaBBIKOB B 00JIacTU
OpPraHUYECKOTO CHUHTE3a, B HUCIOJb30BAHUU XHMHUYECKUX U (U3HKO-XUMHUYECKHX
METOJ/IOB MCCIIEAOBAHUS JIJisi aHAIM3a 00BEKTOB arpocdepsl, B 00J1aCTH MPUMEHEHUS
OMOJIOTMYECKHA AaKTUBHBIX OPraHMYECKHX BEIIECTB B CEILCKOM XO3sicTBE. 3HAHMS,
MOJly4YEeHHBIE, B TOM 4MHCJIE, C MPUMEHEHHEM IU(PPOBBIX TEXHOJIOTHH (Hampumep,
obpasoBaTenbHbIe OHIaiH-TuIaThopmbl Stepik, Webinar u Zoom, Google-dhopmsr mist
OpraHu3alu OOpaTHOM CBsI3M), TO3BOJISAT HE TOJIBKO YCIIEIIHO OCBauWBaTh
MOCITIEAYIONIUE JUCIUIUTMHBI, HO U UCIIOJIb30BaTh UX B OyayIiei mpodeccuoHaIbHON
JESITEIBHOCTH.

2. MecTo 1MCUUIJIMHBI B Y4eOHOM Mpolecce

JucnuminHa «Heopranudeckasi XMMus BKIIIOUEHA B 00s13aTENIbHBINA TIEPEUCHB
JTUCHMIUIMH yuyeOHoro miaHa. J(ucuumimraa «Heopranuueckas XuMHs» peaiu3yeTcs B
cootBeTcTBHM ¢ Tpeboanusamu OI'OC, npodeccuonansHoro cranaapta, OIIOIT BO
1 ydyeOHoro ia"a no HanpasiaeHuo 35.03.01 JlecHoe neno.



I[I/ICHI/IHJII/IHa ((HCOpFaHI/I‘leCKa}I XHUMUS» SABIIACTCA OCHOBOHOJIaI‘aI-OH_ICI\/’I JJIIs1
HN3y4YCHUA CICAYIOIINUX AWUCHUIIINH: <<9KOJIOFI/I$I», ((HO‘{BOBe,HeHI/Ie», «Cucrema
y,[[06peHI/Iﬁ B JICCHBIX ITMTOMHHUKAX), «OcCHOBBI MHUHCPAJIIBHOT'O ITUTAHUA OPCBCCHBIX
paCTeHHﬁ)>, «Du3noI0rUs APCBCCHBIX paCTGHHﬁ>), «be3omacHocTh
KU3HCACATCIIBHOCTM).

Pabouas nporpamma aucuuiinHbl «Opranuyeckas XUMUsS» JUIsl HHBAJIMIOB U
JUIl C  OTPAaHUYCHHBIMH  BO3MOXKHOCTSAMH  3JI0pOBbS  pa3palaThIBacTcs
WHAMBUAYAIbHO C  yY4E€TOM  OCOOEHHOCTEH  NCHUXO(PHU3UYECKOTO  Pa3BHUTHA,
VHIMBHUIYAIbHBIX BO3MOXHOCTEH M COCTOSIHUS 3/I0POBBS TAKUX 00YUArOIINXCSI.

3. IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00y4eHMs 10 IMCUHMILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTAaTaAMH 0CBOCHHS 00pa30BaTeJIbHOM
NPOrpamMMmblI

OO6pazoBaTenbHble Pe3yJbTaThl OCBOCHHUSI JUCIHUIUIMHBI O0ydYaronmuMmcs,
npejcTaBiieHbl B Tabutie 1.

4. CTpyKTYypa " coliepKaHue TUCHUUILTUHbI

4.1 PacnpeaesieHue TPy10€MKOCTH JMCUMILVIMHBI 10 BUAaM padboT
B ceMecTpe

OO6mast Tpy10€MKOCTh JUCIUIUIMHBI cocTaBisieT 3 3ad. en. (108 uaca), ux
pacmnpeneneHue o BUaaM padoT MpeACTaBiIeHo B Tabmuile 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

Kon

B PE3YIbTATC USYUCHU y‘le6HOI7i JAHUCIUITINHBI o6yqa}0mnec51 JOJIDKHBI:

3a/1a4u MpoheCCUOHATb-HOM

JACATCIIBHOCTH HAa OCHOBC 3HAHUM

OCHOBHBIX 3aKOHOB
MaAaTEMAaTHYCCKUX U
C€CTCCTBCHHBIX HAYK C

IpUMEHEHHEeM HHPOPMALIIOHHO-

KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH

/TeMOHCTpHUPYET 3HAHHUE
OCHOBHBIX 3aKOHOB
MAaTEeMAaTUKU U
€CTECTBCHHBIX HayK,
HEOOXOIUMBIX IS
PEIIIEHUsI THITOBBIX 33724
rmpodeccuoHaNbHON
IEeATeLHOCTH

OCHOBHBIC AJITOPUTMBI
pELICHUsS MPAKTHYECKUX
3a/1a4; METO/IbI aHATTM3a
IKCTICPUMEHTAIBHBIX
JTAHHBIX, METO/IbI
MaTeMaTHYeCKOi 00paboTKH
PE3yJIbTaTOB aHANIN3A;
BO3MOYKHOCTH MHTEPHET
PECypCcoB U MPOTPaMMHBIX
HPOIYKTOB TIPH PEIICHUN
npogecCHOHANBHBIX 3aa4
(ProgramLab, Reaxys u
T.1.);

3aJJaHHOTO COCTaBa U
IIPOU3BOJUTH HGOGXOI[I/IMBIG
pacyeTsr,

WCTIOJIb30BaTh
J1a00paToOpHOE
obopynoBaHue U MPUOOPHI
JUISL peIICHUSI IPAKTHYECKUX
3ajady,

No cOMITeTe ConeprxaHne HNHEIukaTops
/I - KOMIIETEeHIINH (MK €€ YacTH) KOMIIETeHIIUI 3HATh YMETh BIIA/IETh
1. OIIK-1 |CmocoOeH pemaTts THIIOBBIC OIIK-1.1. OCHOBHBIC 3aKOHBI XUMHH,  |TOTOBHTH PACTBOPHI 0a30BBIMH 3HAHUSMH B

00J1aCTH OPTaHUYECKOM
XUMHH,

HaBBIKaMH paboTHI B
XMMHUYECKOH J1a00paTopuu;
HaBBIKAMH TTOUCKA
WH(GOPMAITUH TTOCPEACTBOM
ANEKTPOHHBIX PECYPCOB
Oo(UIMATILHBIX CaTOB.

OIIK-1.2.
Hcnons3yer 3HaHUA
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U
€CTECTBEHHBIX HAYK JJIS
pelIeHNs] CTaHJAPTHBIX
3a/1a4 OpraHu3auy 1
BEJIEHUS JIECHOTO
XO3SIMCTBA,
HCIIOJIb30BaHUS JIECOB.

OCHOBBI OpPraHUYECKOM
XHMHH B 00BEME,
HEOOX0IMMOM ISt
npodeccroHaIbHOI
JIeSITeTbHOCTH, OCHOBHBIC
TpeOOBaHUS TEXHUKH
0e30IacHOCTH TIpU paboTe B
XUMHYECKOH J1abopaTopuH,

MIPOU3BOJUTE PACUETHI,
HEOOXOIUMBIE IS
MIPOBEICHUS
9KCIIEPUMEHTOB,
aHAITM3UPOBATH,
TUTAHUPOBATH IKCIIEPUMEHT,
JIeJIaTh BBIBOJBI HA
OCHOBAHUH TOJTyYEHHBIX
IKCTIEPUMEHTAIILHBIX
JAaHHBIX; TPUMEHSATH B
KOMMYHHKaLlMOHHOM
nporiecce JUisl yCKOPEHHsI
paboTbl ¢ nHQopManuei
TaKue MPOorpaMMHBIE
npoayKThl kak Excel, Power
Point;

COBPEMEHHOM XUMUYECKOMN
TEPMUHOJIOTUEH,
OCHOBHBIMH TTPUEMaMU
paboThl B XUMUYECKON
J1a00pPaTOprH, HABBIKAMU
oOpaiieHus ¢
1a60PaTOPHBIM
000pyI0BaHUEM,
npubopamMu, Mocy 101 1
XUMHYECKUMU
peakTuBaMHu.




Ta0Omuma 2

PacnpenesieHue Tpy10éMKOCTH JMCUMILIMHBI 10 BUIaM padoT B ceMecTpe

TpynoémkocTh
Bun yuyeoHoii padoTnl qac. B T.4. 10 2
ceMecTpy
OO6mas Tpy10EMKOCTh JUCIUTUIHNHBI IO Y4eOHOMY TIIaHy 108 108
1. KonrakTHas pab6ora: 48,35 48,35
AynmuTopHas pabora 48,35 48,35
8 MoM uuciue:
nexyuu (J1) 16 16
snabopamopnvie pabomwt (JIP) 32 32
KOHMAKmHas paboma Ha npomexcymourom konmpone (KPA) 0,35 0,35
2. CamocTosiTesibHas padora (CP) 59,65 59,65
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKyuOHH020 Mamepuana u 59 65 59 64
mamepuana y4eOHUK08 U y4yeOHbIX NoCoOUU, N0O20MOBKA K ’ ’
J1aDOPAMOPHBIM 3aHAMUAM, KOJLIOKEUYMAM U M.0.)
Bu mpoMexXyTOYHOTO KOHTPOJISL: 3auer
4.2 Conep:xkanve IMCHUIIAHBI
Tabmuma 3

TemaTuyeckui IJIaH y4eOHOM IUCHUIIINHBI

HaumeHnoBaHue pa3ieioB U TeM Beero AynutopHasi paéora Bueaynuropnas
AUCHMIINH (YKPYITHEHHO) JI JIP IKP padora CP

Paznen 1. OcHOBBI OpraHuyecKon 11,65 1 3 i 7.65
XUMHH
Pazyen 2. Yrieromopo bt 18 3 7 8
Paznen 3. ®yHKUMOHANBHBIE 21 6 ) 8
MIPOM3BOJTHBIC YTIICBOIOPOJIOB
Paznen 4. 'etepoyHKIIMOHAIbHBIE 12 5 i 8
COCJTMHEHUS
Pa3nen 5. Ontuueckas nzomepus 12 2 8
Paznen 6. [lpupoansie coeqrHEHUS 19 2 7 10
Paznen 7. I'ereponuknnueckue 14 i 4 10
COCJTMHEHUS
KOHmMaKkmuas paboma Ha
npomescymoyrom koumpone (KPA) 0,35 ] ] 0,35 ]
Bcero 3a 2 cemecTp 108 16 32 2,4 59,65
HToro mo gucuumnjinue 108 16 34 2,4 59,65

Pa3znes 1. «OCHOBBI OPraHU4YeCcKOl XUMHUN»

Tema 1. «TeopeTnueckre 0OCHOBbI OPraHUYECKON XUMUM

OcoOEHHOCTH COENMHEHHWM yTIIepo/a, WX MHOrooOpasue, pojib B JKHBOU
MIPUPOJE U NMPAKTUYECKOU IEITEIBHOCTH YEIIOBEKA.

[Ipenmer oprannyeckoil xumuu. CBsI3b OPraHUYECKOW XUMHUHU C OHUOJIOTHEH,
MEJIULIMHOM, CEIbCKUM XO035UCTBOM. OCHOBHBIE IOJIOKEHHS TEOPUU XHUMHUYECKOTO
CTpOCHHMSI  opraHuyeckux coeauHenuit (A.M. bytnepoB). [omomoruss w
TOMOJIOTUYECKHE PAAbl B OPraHUYECKOW XUMHH. YTIIEBOAOPOIHBIM pajauKall.
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Baxueiime ¢pyHKUHOHATIBHBIE Tpynbl. M30Mepus ckenera U U30Mepusi, CBsI3aHHas
C U3MEHEHHEM TOoJIoKeHHs 3aMmecturenss. OduumanbHas  MeXIyHapoaHas
CUCTEMaTHYecKass HOMEHKJIATypa OpraHMYeCKUX COEJUHEHUH — HOMEHKIATypa
IUPAC (MIOITAK).

Tunel XUMUYECKUX CBSI3€M B OpraHMyeckux coeauHeHusXx. HoHHas,
KOBAJIEHTHAs1, JOHOPHO-AKIIENTOPHAs, CEMUTIOJIAPHAs, BOAOPOIHAS CBSI3H.

OnextpoorpuuarenbHocth 1o Ilomunry, mnoaspHocTh cBsi3u. CrpoeHue
AJIGKTPOHHOM OOOJIOUKH aToMa yriepoaa. ATOMHBIE M MOJIEKYJISIpHBIE OpOWTAH.
['uOpuanzanusa. ATOMHbIE OpOUTANIN S-THUIIA U p-TUNA, G- U T-CBA3U. MIHAYKTHBHBIMI
abdext u 3¢pdexT conpspkeHus. ['OMONMUTHUYECKUI M TeTepOIMTUYECKUN pPa3pbIB
CBSI3U. DHEPTHUs CBS3U.

[TonsiTe 0 MEeXaHU3ME PEAKIMU: PEAKIMKU PAAUKAIBLHOTO, HYKJIEO(UILHOTO U
3NIEKTPOPHIIbHOTO 3aMmernieHus. [lepexonHoe cocTosHne, YJHEpreTuYecKas KpuBasi.

Teopus terpasdipudeckoro atoma yriepona (Baut-I'opd u Jle-benn).

OCHOBHOCTh W KHUCJIOTHOCTB: BJIMSTHUE DJIEKTPOHHBIX U MPOCTPAHCTBEHHBIX
(hakTOpOB.

Tema 2. «ITpuémbr 1 MeTOBI paOOTHD)

OCHOBBI TEXHHKHM 0€30MaCHOCTH MpHU pabOTe C OPraHMYECKUMU BEIIECTBAMM:
paboTa C TrOprOYMMH BEIIECTBAMHM, NMEpBas MOMOIIb NPHU 0XKOrax M OTPaBICHUSX,
TYIIEHUE T0XXapoB, paboTa C B3pPHIBUATHIMU BEIIECTBAMHU, CKAThIMU Tra3aMud U
BaKyyMOM.

[lonmydyenue, BbIACNIEHUE, UWIACHTU(GUKAIIMS W YCTAHOBJICHUE CTPOCHUS
OPTaHUYECKUX COCITMHCHUU.

O6mme mnpaBuna padoThl. HarpeBanme u oxnaxknaeHue. Kpucrammuzamms,
cylka u ynapuanue. [leperonka.

OnpeneneHue yriepoja, BOJIOpOJa, a30Ta, TajoreHoB, cepbl, ¢ocdopa.
Omnpenenenre MOJISIpHOM Macchl. BeiBo aMmuprueckoit popmyIib.

XVWMHYECKHE METO/bl KAauyeCTBEHHOTO M KOJUYECTBEHHOTO ONpeeIeHUs
(GYHKIIMOHATBHBIX TPYIIT: KPATHBIX CBSI3€U, THAPOKCHIHHON, aMUHO-, KapOOHUIIBLHOM
U KapOokcuiabHOM rpymil. [ToHsTHE 00 yCTaHOBJIEHHH CTPOEHHS BEUIECTBA METOJAOM
MOCJIEOBATEIBHON IECTPYKIIUU U BCTPEUHBIM CUHTE30M.

Tema 3. «Opranndeckue BemecTBa Onochepbn»

[Ipupogusie Ta3pl, TOp(], KaMEHHBIA Yrojb, HEPTh KaK HCTOYHUKH
OpraHUYeCKUX COCIUHEHUHN IS MPOMBIIUICHHOCTH. [IponcxokaeHue, XuMU4eCKu
coctaB W mepepabotrka HedTu. Baxueimme HedTAHbIE NOPOAYKTH (OCH3UH,
pEaKTUBHOE TOIUIMBO, KEPOCHH, CMa304YHbIE Macja, mapaduH) U uX TpPUMEHEHUE.
OxTaHoBO€ W II€TaHOBOE uucia. AHTHAECTOHATOPHI. KpeKWHT M KaTaauTUYecKue
OpeBpalieHus] yIrieBoAopoaoB Hedtu. OHeprermueckuii kpusuc. Ilomydenue
YKUJIKOTO TOTUIMBA U3 KaMeHHOTro yriisi. OkcocuHTes. J[peBecrHa u €€ UCI0JIb30BaHKE
B JIECOXMMUYECKOW MPOMBIIUIEHOCTH MJIS TMOJYy4Y€HUSI MCKYCCTBEHHOTO BOJIOKHA.
Kupuna. IlpakTHueckoe HCMONB30BAHUE PACTUTENIBHBIX  CAaXapoB, JKUPOB,
TEPIEHOUIOB, AJKAJIOWAOB, CTEPOUAOB B MHILEBONW MPOMBIIIJIEHHOCTH, CEJIbCKOM
XO34MCTBE, MeIuIlMHEe. 3HaYeHUe XUMHUYECKHX BEIIECTB, MNPOAYLUPYEMbIX
Mukpoopranuzmamu. [Ipobrsembr Ouorexnonoruu. Ilytu mcnonb3oBaHus Guomacchl
’KUBBIX OPraHU3MOB CYIIM U Mops. XUMHUYecKas repepadboTka >KMBOTHBIX KHUPOB.
Kpyroo6oport yraepoaa B npupoze. MickyccTBeHHas nuuia.



Tema 4. «DU3NKO-XUMHYECKHUE METOJIBI UCCIEAOBAHUS

BrineneHne WHAMBHUAYaJbHOTO BEIIECTBA IIYTEM NEPETOHKH, BO3TOHKHU,
KpUCTAJUIM3AIUH, SKCTpaKiuu. [IpumMenenue pa3inyHbiX BUAOB XpoMaTorpaduu ass
pazmeneHuss u  uAeHTHUKauuu  BeulecTB. [loHATHE O  ra30KUIKOCTHOM
xpoMarorpaduu U BBICOKOA(D(PEKTUBHON KUAKOCTHOU Xpomatorpaduu. (BIKX).
Nnentudukanus XMMUYECKUX COCIMHEHHH MO UX (PU3UYECKUM KOHCTAHTAM WIIU
KOHCTaHTaM MX XapaKTEPHBIX MPOU3BOJAHBIX. OmpeeseHrue TeMnepaTypbl KUMCHHUS,
TEMIIEPATYpPbl IUIABICHUSA, IUIOTHOCTH M TIOKa3aTels IPEIOMIICHHUA. Y JEIbHOE
BpAILEHHE IUIOCKOCTH MOJISPU3ALUH ITIOCKOITOISIPU30BAHHOTO CBETA.

[IpumeHeHne CreKTpOB MOTJIOUICHUS B yIbTpadroeTOBON, HH(paKpacHO! U
BUJIMMOM 00JaCTAX JUIS aHAIM3a OPraHUYECKUX BEIIECTB.

Hcnonp30BaHne AIEpHOIO MArHATHOTO pE30HAHCA JUIA  YCTAHOBIICHMS
CTPOEHUSI OPTaHUYECKUX COECTMHEHUN.

MeTtoa XxpomMaTo-Macc-ClIEKTPOMETPUHN KaK OCHOBHOM croco0 aHain3a coCcTaBa
CMECEU OPraHNYeCKHUX BEILECTB.

Pa3zneu 2. «¥YTi1€BOIOPOABD

Tema 5. «AnkaHb»

I[lepBoe  BACHTHOE COCTOSHHE AaTOMa YIJIepOAa:  Sp -THOPHIM3AIIAL.
KoBaneHnTHas cBsi3b, mpupoja M CBOWCTBa mMpocToil (curma) cBszu. [lonsitue o
KoH(popmanuu. ['omonornueckuil psin u ero odmas Qopmyna. ['omonormyeckas
pazHocTh. M3omepus. [lepBuuHBIN, BTOPUYHBIN, TPETUYHBIN U YETBEPTUYHBIN aTOMBI
yriepona. Homenknatypa tpuBnanbHas, pauuoHanbHas u MIOITAK. Pagukansi
(ayikumbl): ompenelieHHe W Ha3BaHusA. HaxoxneHue ankaHoB B mpupone. OOmue
CHOCOOBI MOJIYYEHHS! aJIKAHOB W3 TajJOre€HIPOU3BOJIHBIX, CIUPTOB U HEMpPEIeIbHbIX
yIIIeBOAOPOAOB. DU3NUECKHE CBOMCTBA. XUMHUUYECKHE CBOWCTBA. CHHTETUYECKHE
MOIOLIME CPECTBA, MPOoOIeMa YHUUTOKEHUS UX OTXOA0B. MeToabl HACHTU(PUKALIMH
aJIKaHOB.

Tema 6. «AJIKEHBI»

BTopoe BANGHTHOE COCTOSHHE aroMa yIJIepoja:  Sp -THOPHIH3aLs.
DJIeKTpOHHAs MPUPOJIa, TEOMETPUSI U CBOMCTBA JBOWHOM CBs3U. I'OMoOJIOruyeckuii
psia, obmias opmysa, HOMEHKIIATypa U U30MEPHS LIETH, TTOJIOKEHUS TBOMHOM CBSI3H.
CnocoOel  mosrydeHus.  dusnueckue  CBOWCTBA.  XMMHYECKHE  CBOMWCTBA.
[TonoxutenbHbIi W OTpULATENbHBIA  WHAYKTUBHBIM 3 dext.  [IpaBumo
MapkoBHukoBa u ero oObscHeHue. Ilepexucnsiii 3ddexkr Xapama. ['omo- u
TETEPOJIMTUYECKAN pa3pblB  KOBAJICHTHOM CBsA3U. Peakums yuc-OKUCIEHUs 110
Barnepy. O30HHpOBaHHME MW €r0 3HAYEHHE B YCTAHOBIICHHHM CTPYKTYPhI BEIIECTBA.
[lonmuMmepu3anus:  cTyneH4Yaras, LenHasgs W TeaoMepusanusa.  [loamdTunes.
[TommumpornneHd. IIpocTpaHCTBEHHOE CTPOEHHUE €ro ILeneu: wu30-, CHH- U
aTakThyeckue CcTpykTypbl. Crepeocneunduueckas mnoaumepusanus. CBoMCTBa
MOJIMMEPOB M WX Pa3jvyuusl B 3aBUCUMOCTH OT KoH(uryparuu nenu. [Ipumenenne
MOJIUMEPOB B  TMPOMBIIIJICHHOCTH, CEJIBCKOM XO3SHWCTBE U ObITy. MeTomsl
UJISHTH(PUKAITNN aJTKSHOB. DTHUJICH KaK (DUTOTOPMOH.

Tema 7. « AIIKUHBI)

Tperbe BalleHTHOE COCTOSIHME aTroMa  yriaepoja:  Sp-THOpHAM3aIus.
AUETuNeHbl, UX NOJy4YeHHe U TeEXHUUecKoe npuMeHeHue. Ocodbie CBOMCTBAa TPOUHOMA
CBS3U YIJIEPOA-YIIEPOa. XUMUUYECKUE CBOMCTBA AJIKUHOB: PEAKIIMU IPUCOEANHEHNUS
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U PEaklMM C YYaCTHEM al€TUJIEHOBOIrO aroMa yriepozaa. IIpumeHeHue aneTuieHa.
MeTonbl HACHTU(PUKALIUYA aTKUHOB.

Tema 8. «JlueHb»

byraguen (nMBUHWII), W3OIpPEH, XJOPONPEH; MX MPOMBIIUICHHBIA CHUHTE3 H
npumeHeHue. ComnpspKeHHbIE JIBOMHBIE CBSI3M M MX 0ocoObie cBoictBa (1,4-
npucoenuuenue). Oddext conpspkeHus, noauMmepusanus aueHoB. [lonstue o
CTPOEHUU NPHUPOJHOIO KaydykKa. /[MBHHWIIOBBII M W3ONPEHOBBIA CHHTETUYECKHE
kaydyyku. IloHsTMeE O  JMHEHHBIX W  MPOCTPAHCTBEHHBIX  MOJIMMEpax.
HuskoremneparypHas mnonumepusauus. Bynkanuzanus kayuyka. ComnosmmMepsl.
MeTonap! nACHTH(UKAIINH THCHOB.

Tema 9. «ApeHb»

ApomaTnyHOCTb, IpaBuio Xtokkens. [lonstue o pezonance. Homenknarypa u
MU30MEpUsl YIIeBOAOPOAOB psga OeH3ona. Meroasl mnonydeHus. Duznyeckue
CBOICTBA. DnexTpoduiabHoe 3aMEILCHHE. DIEKTPOHOJOHOPHBIE U
AJIEKTPOHOAKLIETITOPHBIE 3aMECTUTENU; WX Hampasistomee BiausHue. [lonsTue o0
addekre conpspkeHus 1 UHAYKTUBHOM d(ddekte. Teopus 3amernieHus B 0€H30JIbHOM
anpe. CornacoBaHHass M HECOTJIACOBAHHAs OpPUEHTALMSA. AKTHUBUPYIOLIEE BIIASIHUE
HUTPOTPYIIIT Ha HYKICOPUIbHBIM OOMEH aromMa Tallor€Ha, CBS3aHHOTO C
apOMaTUYECKUM sAIpoM. MexaHu3M peaklUuy M IEePEeXOJHbIE COCTOsHUA. Peakunn
IPUCOEIMHEHNS K OCH30JIbBHOMY KOJIbILY (TekcaxiyiopaH). Peakuuu ranoreHupoBaHHs
B sAapo u OokoByto 1enb. Mucektuumnapl. IloHATHE 0 NOJMUIMKIAYECKHX
apoMaTthyeckux coenuHeHusx. Kanmeporensl. MeToibl naeHTU(PUKALINH.

Pasznen 3. «PyHKIIMOHAJIbHBIE IPOU3BOAHbIC YIJIEBOA0OPOA0B»

Tema 10. «["aioreHOonpoN3BOIHBIE YTIEBOI0PO10B. CIIUPTHI U PEHOIBI)

Knaccudukanus, nzomepuss 1 HoMeHknarypa. OOmue cnocoObl MOIy4YEeHUS:
raJIOrTeHUPOBAHUE YTIIEBOAOPOIOB, 3aMEIIEHNUE THIPOKCUIBHOM IPYIIIbI HA TaJIOTeH,
MPUCOEIMHEHNE TAJIOT€HOB IO KpaTHBIM CBs3siM. MuaykTuBHbIN 3¢ dexT. [lonyuenue
dToprnpousBoaHbiX. [ToHATHE 0 peakiusax HykjaeopuiabHOrO 3amereHus (Syl, Sy2).
XUMHUUYECKHE CBOWMCTBA MOHOTaJOI€HONPOU3BOAHBIX QJIKaHOB. Jlu-, Tpu- w
MIOJIATAJIOTEHOPOU3BOIHBIE YTJIEBOAOPOJIOB. XHWMHUYECKUE 0COOEHHOCTH
raJIOreoNpOU3BOAHBIX C HECKOJBKMMHU aTOMaMH TaJlor€Ha y OJHOTO YIVIEPOJHOIO
aToma. Metoapl uaeHTUDUKAIIIH.

JuxiopataH, xiaopodopM, Hoaodopm, GpeoHsl; UX MPUMEHEHHE. XUMUYECKUE
CBOMCTBa TaJOr€HONMPOU3BOJHBIX HEMPEACNbHBIX YIIeBOAOPOAOB. OTiauune B
MOBEJACHUM TaJlOT€Ha, HAXOJIAIIErocs MpU aToMe Yriepoja C JABOWHOW CBS3bIO.
X7OpUCTBI  BUHWI, TPUPTOp- W TETPAPTOPAITWICHBI, HX MOJUMEpU3AIUST U
3HaueHue. [lnactuku. Teduon. Cunukonsl. Hanonnurtenu, mniaacTudUKaTOPHI,
CTaOMIIN3aTOPBI.

XUMHUYECKHE CBOICTBa raJIOr€HOMPOU3BOAHBIX apOMaTUYECKHUX
YIJIEBOAOPOAOB. 3aBUCUMOCTh aKTUBHOCTH T'aJION€HA OT €0 MOJIOKEHHS B SAPE WIH
OokoBoii 1ienu. [IpumMeHeHne rasoreHopPOn3BOAHBIX B CEIIHCKOM XO3SIICTBE.

Cmuptet u  ¢enonsl. Omnpenenenue u  kinaccudukarus. llpenenpHbie
OJTHOATOMHBIE  CIUPTHI  (a’nkoroju). l'omMoJlorMYeckwili psAx, UW30Mepus U
HOoMeHKnatypa. CmocoObl  MOJNydeHHsT M3  TNPeAelbHBIX W 3TUJICHOBBIX
yIJI€BOJOPOAOB,  TalOTEHIPOM3BOJAHBIX, CIOXKHBIX  3(GUPOB, KapOOHUIBHBIX
coenuHeHni. Pusnyeckre cBorcTBa. KUCIOTHOCTP M OCHOBHOCTH IO bpeHcreny,
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pK,. Accoumanus U BOJOPOJHBIE CBSI3M, UX BIUSHHE HAa (PU3MUYECKHE CBOICTBA.
XUMHUECKHE peakuud (PYyHKIUOHAIbHOW rpynmbl. OKHUCIEHHE TEPBUYHBIX,
BTOPUYHBIX M TPETUYHBIX CIHUPTOB. Jlernaparauuss U AETHApUpOBaHHE. MeTombl
uaeHTUGUKAMY. METHJIOBBI U ATWJIOBBIA CIUPTHI, UX MOJYYCHHUE U 3HAUYCHHUE.
[IponuioBeIi, OYyTHUIOBBIN, aMUJIOBBIM W BBHICHIHE (IIETUIOBBINA, MHUPHUIIAIOBBIN)
CIIUPTHI: UX MOJyYCHUE U 3HAUCHUE.

JIByxaTomHble cniupThl (raukonau). M3omepus u HomeHnkinarypa. [lonydenue u3
raJOreHIPOU3BOAHBIX M HENPENENbHBIX YIVIEBOAOPOAOB. (DHU3NYECKUE CBOWCTBA.
XHUMHUYECKHE CBOMCTBA. B3anmMHoOe BiMsAHHE IBYX (PYHKIMOHAIBHBIX [PYIIIL.

OrtuneHriukoiab. OKcua 3TWIEHA. OTWIeHXJopruapuH. Juokcan. Hx
CBONCTBA.

Tpéx- 1 MHOTOATOMHBIE CIIUPTHI. [ IMIIEPUH, €r0 pacCIpOCTPAHEHUE B IPUPOJIE
U TEXHUYECKUe crnocoObl noaydenud. ['munepatsl. [IpoayKTsl OKHCIIEHNS TIUIEPUHA.
['muuepu b

HenpenenpHbie criupThl. BUHUIOBBIN, IOJUBUHWIOBBIN U QJUIMJIOBBINA CIIUPTHI;
UX IMOJIy4€HUE, CBOWCTBA U NpuMeHeHue. ['epannoi, ¢papHe301, IUTPOHEIIION.

@®enHoubl. CTpoeHHe, HOMEHKIAaTypa U u3oMepus. [IpupoHbple UCTOYHUKH H
CH0cO0bI MOTY4YeHHs] (PEHOJIOB U3 AMUHOB, FaJOrC€HIPOU3BOAHBIX U YIIIEBOJOPOIOB.
Pusznueckue W XMUMHUYECKHE CBOWCTBA. B3anMHOE BiMAHME pajuKaga W
¢dbyHkunoHanpHOUM Tpynnsl. OTinuue GpeHosoB oT cnupToB. @eHosAThl. [IpocThie n
cioxHbIe 3Qupbl. BpoMupoBaHre, HUTPOBaHUE U OKHCIIeHHE QeHosa. KauecTBeHHbIE
peakiuu. [lonste o repOunmmax: 2,4-71uxi0pHEHOKCUYKCYCHAsl  KHCIOTA.
Hutpodenoisl, ux nosiyuenue, cBorcTBa u 3HaueHue. [IlukpruHoBas Kuciora.

JIByXaTOMHbIE M  TpeXaTOMHble  (EHOJIbI: MHPOKATEXUH, PE30PLHUH,
TUAPOXUHOH; UX CTPOEHHE, CBOMCTBA M 3HAYCHME. B3aMMHOE NpeBpalleHUE XUHOH-
TUAPOXUHOH.  XUHTHApPOH. [luporamnon,  (IoporaoLMH, OKCUTHIPOXUHOH.
Buramunsl rpynmnsl E. CiupTsl apoMaTHYeCKOro psiaa.

Tema 11. «<AMHUHBD»

AMUHBI Kak Tpou3BojHbIe ammuaka. Homenkmarypa. Koudopmarmu
IPOU3BOJAHBIX aMMHaKa, OCOOCHHOCTHM HuX u3oMepuu. I[lomyueHue amMuHOB U3
raJIOTE€HIIPOU3BOIHBIX, BOCCTAHOBICHUEM HUTPOCOEAUHEHNM, OKCUMOB, THIPA30HOB,
amunoB. OOpa3oBaHHE AMHHOB NIpHU JEKapOOKCHUIMPOBAHUM AMMHOKUCIOT. Poib
CBOOOJHOM 3JIEKTPOHHOM Tapbl B MPOSBICHUM OCHOBHBIX CBOWMCTB aMUHOB U
KoMILIekcooOpazoBanuu. [IpocTpancTBeHHble (PaKTOPhl U OCHOBHOCTh. XUMUYECKUE
CBOMCTBA: AQJIKWIMPOBAHHUE, ALWIMPOBAHUE, JIEUCTBUE A30TUCTOM  KHUCIOTHI.
YeTBepTUYHBIE aMMOHMEBBIE OCHOBaHMS. JluamMuHbl. MOHOAMHMHBI: METHJIAMMH,
JMMETWIAMUH, TPUMETUIAMUH. AMUHOCIUPTBI: dTAHOJAMHUH, XOJIMH; UX CTPOECHHE,
HaxOXJICHUE B Mpupoae. AUETUIXOJIHH. XJIOpXOoJuHXJopua. CHHTETHYECKHE
MOJIMaMUIHBIE BOJIOKHA: HEMJIOH, KallpOH. AMUHBI apOMaTH4ecKoro psaa. M3omepus
Y HOMEHKJaTypa. Meroasl noimydyeHus. XMMUYECKUE CBOWMCTBA. B3anMHOE BiusHME
panvkana ¥ GyHKIMOHAIBHOMN TpyIbl. MeToIbl HACHTUPHUKAIIUH.

Tema 12. «OkcocoeTMHEHUS»

Onpenenenve. Homenkmarypa. KapOonunbHas rpymnma, €€ CTpOCHHE.
[Tomryuenue kapOOHMIBbHBIX coenHeHnd. CBOMCTBA U peakiuu. Peakiuu ¢ yuactuem
0-BOJAOPOAHOIO aTOMa: TaJIOTEHUPOBAHKE, ANIbIOJIbHAA U KPOTOHOBAsE KOHACHCALIUH.
Oxkucnenue anbpAerujioB 1 KeTOHOB. CXOJICTBO M pa3iMYME aJbJETUI0B U KETOHOB.
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Metonsl uaeHTudukanuu. MypaBbuHBIN anbiaeruy (dbopmanbAaerua, MeTaHab);
MOJyYEeHHEe W CBOMCTBA. I[IpuMeHeHne B TexHUKE M MeauuuHe. Dopmanus.
[Tapadopm. YkcycHblil anbaerus. AuetoH. HempenenbHble anbAeryjbl: aKpOJICHH,
HUTpaIb (HAXOXKIECHUE B IPUPOJIC U 3HAUCHHE).

benzanpaerun. Paznuuue W CXOJACTBO apoOMaTUYECKUX W alu(aTUYeCKHX
anbaerugoB. AnleTopeHOH M OCH30(EHOH KaK NpHUMep KETOHOB apOMAaTHYECKOTO
psna. Burtamunsl rpynmsl K. [IossiTHe 0 XnHOHAX.

Tema 13. «KapOoHOBBIC KHCIIOTBDY

OnpeneneHue,  HOMEHKIATypa,  H30OMEpPHS,  DJIEKTPOHHOE  CTPOCHHE
KapOOKCWIbHON rpynnbel. Me3omepusi aHuoHa. BogoponHas cBsi3b B KHCJIOTaXx.
Metoapl moJiydeHus: KUCIOT (U3 CIUPTOB, AJIbJAETHAOB, TaJIOT€HONPOU3BOIHBIX H
HUTPWIOB). CBOWCTBA U (PYHKITMOHAIBHBIC MPOU3BOIHBIC. METOIbI UACHTHU(UKAIIHH.
MoHOOOMEHHBIE CMOJIBI.

MypaBbunHasi kucinora. Haxoxnenue B npupoge. CBoiICTBa: OKHCICHHE,
neruaparanus. YkcycHas kucinora. [lomydyeHnue u3 npeBecunsl, cnupta. CBOWCTBA U
peakuuu. [TanbMUTHHOBAS U CTEAPUHOBASI KUCIIOTBHI.

[TomyyeHue apoMaTHYECKUX KHUCIOT OKHUCIECHHEM OOKOBBIX IIENEH apeHOB.
ben3oitHas kuciora.

Conm, TallOoTeHaHTUIPUIbI, AaHTUAPUIBLI, aMHUJbl, HUTPUIbI, CIIOXHBIC dPHUPbI
KapOOHOBBIX KUCIOT. XJIOPKAPOOHOBBIE KUCIIOTHI.

Cnoxubie >¢upsl. [lomyuenue u3 kuciaoT (drepudukaiusi), aHTUIPUAOB U
XJOpaHTuaApUAOB. PU3NUECKUE U XUMUYECKUE CBOKCTBA.

Amuabel kuciaoT. llomydeHue W3 KHUCIOT, TAJIOTCHAHTHUAPUIAOB, CIIOXKHBIX
7(UpOB U HUTPUJIOB. XHUMHUECKHE CBoicTBa. Aueramuia. Ilomuakpuiamun,
IIOJIyYEHHE, CBOMCTBA U MPUMEHEHUE B CEIbCKOM XO3SMCTBE.

JukapOoHoBbie kuciOThl. OOmue metonsl cuHTe3a. lllaBeneBas, manoHoBas,
SHTapHas, TJIyTapoBas W aAUMUHOBAas KHUCIOThL. OcoObIe CBOMCTBA METHUIICHOBOM
IPYNIB MAJIOHOBOTO dupa. AHTHAPUILI TUKApOOHOBBIX KUCIOT. DTaneBas kuciaora
u3 Hadramuua. TepedraneBass KUCIOTa M CHHTETHYECKOE BOJOKHO Ha €€ OCHOBE
(;maBcan). Jlpyrue CHHTETHYECKHE BOJIOKHA: KallPOH, HAMJIOH.

HempenenbHble KHUCIOTBI. AKpWIOBas KUCIOTa, €€ dJQUpbl, HUTPUIL
MertakpunoBasi kucinora. [lmactmaccel Ha ux 6asze (oprcrexno). dymapoBas u
MAJICMHOBAsI KUCJIOTHI. Pazinuue CBOWCTB reOMETPUYECKUX HU30MEPOB. OnenHoBas,
JIMHOJIEBAs U JINHOJICHOBAS KUCIIOTHI.

Paznen 4. «I'eTepopyHKUMOHAIBHbIE COCIMHEHUSD)

Tema 14. «OKCUKHUCIIOTHI»

Omnpenenenue. M3zomepus. Homenknatypa. OOpa3oBaHHE OKCHUKHUCIOT TIPHU
OMOXUMHUYECKOM THUIPOKCUIMPOBAHUM KapOOHOBBIX KHUCIOT, TPH OKUCICHUU
IJIMKOJIEH, BOCCTAHOBJICHMH KETOKUCIOT. Jleruaparamusi o-, [B-, Y-OKCHKHUCIIOT.
Jlaktuael. JlakToHBl. BaHeWmine npeacTaBUTEIM OKCHKHCIOT: TJIMKOJICBas,
MOJIOYHasi. MHOTOOCHOBHBIE  KHUCJIOTBL.  SI0Jl0oYyHAss M  BUHHAs ~ KHCJIOTHI.
Pacnpoctpanenue B mnpupoge u nonydeHue. JIumoHHas kucnorta. llonydenue u3
MPUPOJIHBIX MCTOUYHUKOB. CBOMCTBA M npuMeHeHHe. DeHOIKapOOHOBBIE KHCIIOTHI.
["antoBast KUCIIOTA Y TAHUH.

Tema 15. «OKCOKUCIOTHI (AJIbAETHI0- U KETOKUCIIOTHI)»

12



OOHOOCHOBHBIE aNbJIeTUI0- U KETOKHCJIOTHI. ['muokcunonas,
NUPOBUHOTPA/IHASI, AIETOYKCYCHas W JIEBYJIMHOBas KHUCIOTHL. WX mnonydyeHue u
XUMUYECKHE CBOWCTBA: BOCCTAaHOBJICHHME, TMpEBpalleCHUE B  aAMHUHOKHUCIOTHI.
Konnencanus KunsiiizeHa. ALETOYKCYCHBIM 3dup: TayroMepusi, MOIABUKHOCTD
BOJIOPOJIHBIX ATOMOB METUJICHOBOM T'PYIIIbI, KETOHHOE U KUCIOTHOE PacIIeIICHUE.

Paznen 5. «Onruyeckasi u3oMmepush»

Tema 16. «Onrrueckast ©30MeEpUs»

OcHOBHbIE TOHATHA. ACUMMETPUYECKHMU aTOM yriepoja. XUpPAJIbHbIE H
axvpajgbHble MOJIEKYJbl. [lIOCKOMONspU30BaHHBIN CBET. YIEIbHOE BpallCHHE,
HOJISIPUMETPBHI. DHaHTHOMEPBHI, pauemarsl, paneMu4ecKue CMECH.
[TpoctpanctBennbie Gopmynsl Ouimiepa. Bunnsie kucnorsel. @opmyna dOuiiepa s
ONpENENCHUS] YHhCla CTepeoru3oMepoB. Me3oBUHHAs KucioTa. JluactepeoMepsl.
Tpeo- wu »spurpodopmbl. CrocoObl pazgeneHust panemaroB. YacTUUHBIA U
aOCONIIOTHBIM ~ acUMMeTpUuYecKuid  cuHTe3.  OnThueckas  akTUBHOCTh — 0e3
aCUMMETPHUYECKOr0 aToMa yriepoja. IToHsTue 0 IMHaMUYECKON CTEPEOXUMUM.

Paznen 6. «Ilpupoanbie coequHEHMSD)

Tema 17. «Jlunuael. Knaccudukamus. XXupoi»

PacnipocTpanenue B mpupone, coctaB U crpoeHue. Knaccudukanus >Kupos.
OmMure >KUIKUX >KUPOB OT TBEPABIX. XUMHUYECKHE CBOMCTBA: OMBUICHUE U
ruaporennsanus. llporopkanue »xupoB, mnonumepuszanus wMacen. IIpeBpamienue
KUIKUAX )KUPOB B TBEpAbIE. TexHuueckas nepepadoTKa U MCHOJIb30BAHNE. 3HAUCHHE
YKUPOB U JTUITUOB.

Mpeina u gerepreHThl. OU3UKO-XUMUUYECKOE OOBSICHEHHE MOIOIIETo ACHCTBUS
MbLIa. VICKyCCTBEHHBIE MOIOIIME CPEICTBA, MPOOJEMa YHUUTOXXKEHHSI UX OTXOOB.
Bocku, onuda, CHKKaTUBBI.

Cnoxusble nmunuasl. PocaTuabl, JEUUTUHBI, KepanuHbl. PacnpocTpaHeHue B
npupoze. CocraB u cTpoeHue. bronornyeckoe 3HaueHHE: POJIb CI0KHBIX JUIUIOB B
(GhopMUPOBAHUM KJICTOUYHBIX MEMOpPaH.

Tema 18. «Caxapa (yryieBoibl)»

PacnipocTpanenue B mpupone u Ouosjorudeckas posb. Knaccupukauus mno
YHCIy YIJIEBOAHBIX OCTaTKOB, YMCIIy aTOMOB YIJIEpOJa, XapakTepy KapOOHHIbHOM
TPYNIBI, TUITY TUKIAYECKON CBSI3U aTOMOB. AJIbJIONIEHTO3bI (pr003a, 1e30Kcuprbdo3a,
KCHJIO3a) M aJIbJIOTeKCO3bl (TJIOKO3a, MaHHO3a, TrajakTo3a); HMX CTPOEHUE U
HaxoaeHue B npupoje. OTKpbITas U HUKIndeckas Gopmbl (Ha TpUMEpe TIHOKO3bI).
[lupano3nass u Qypanosnas ¢opmbl. D- u L-pagel. R, S-HOMeHkiaTypa.
MoHocaxapuabl: aiba03bl W KeTo3bl. OnTUYeckas H30MEpPUs U TayTOMEPHS.
OtkpeiTass u uukinyeckas ¢opmbl. HomeHkiatypa u cnocoObl HM300paKeHUs;
npoeKkuoHHble (GopMynbl dDuiepa, o-, P-nupaHo3sl U ¢GypaHosbl. Dopmysibl
Xeyopca. IlonyaneranbHblil (TIHMKO3UAHBIA) TUAPOKCUI. MyTapoTanus. AHOMEDBL.
OO0mmue cmocoObl TMOMYYEHUST MOHOCAaXapuJOoB W3 MHOTOATOMHBIX CITUPTOB,
OKCHAJIBJICTUJIOB, OKCHUKETOHOB M mojucaxapuioB. dusmyeckne u XUMHUYECKUE
CBOMCTBa  MOHOCAaxXapuAoB.  XapaKTepHbIE  OCOOEHHOCTH  MOJyalleTaIbHOIO
ruapokcuna. I'muko3uasl. BoccTaHoBIeHHE, OKUCIEHHE M AllMJIMPOBAHUE CAXapoB.
OHOBBIE U caxapHble KUCIOThL. DnuMepu3aius. ACKOpOMHOBAsI KUCIIOTA.

@pykTOo3a Kak mpeacTtaButenb kero3. CTpoeHue, TayTOMEpHsl U CBOICTBA.
OTnuuure OT rItoKo3bl. MeToabl uACHTU(DUKALIIH.
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Hucaxapunsl. HeBoccranaBmuparomnue (caxaposa). CTpoeHue, CBONCTBA U
3HaueHue. BoccraHaBnuBaronye aucaxapuabl: MaibTo3a, JIAKTO3a, IeJU100H03a.
[Momucaxapuabl. Kpaxman, unynud u raukoredH. CtpoeHue u cBoiictBa. ['maponus
kpaxmana. [lekctpunsl. Pacnpoctpanenue B npupoje u 3HaueHue. MHynuH: cocrtas,
ruaponn3 W 3HadeHwe. llemmonosa (kierdatka). PacmpocTtpaneHue B mHpHUpoOJeE,
CTpOEHUE M XUMHUYecKue cBoilcTBa. ['maponu3 kinerdaTtku. DPUpbl KIETUYATKH U UX
UCIIOJIB30BaHUE B HAPOJAHOM XO03siiicTBE. [IoHSATHE O reMUIIEIUTI0N03aX U TEKTHHOBBIX

BEILIECTBAX.
Tema 19. KAMHUHOKHUCIOTHI U OEJIKI
Onpenenenue u KJaccupukaIus. N3omepus, HOMEHKJIaTypa.

PacnipocTpaneHnue B mpupojie, METO bl BBIJIETICHUS U aHAJIHN3A.

AMuHOKHCIIOTEL. CHOCOOBI  MOJMY4YEHUs W3  aNbAECTUIOB M KETOHOB,
rajoreHKapOOHOBBIX KUCJIOT, HUTPOKUCIIOT, OKCHMOB WJIM THAPA30HOB, albAETUI0- U
kerokucioT. Pdusnueckue u XUMHYECKHE CBoilcTBa. AMoTepHas mpupona
AMUHOKHCIIOT, M303JIEKTpHYEcKass Todka. JlelcTBUE a30TUCTOM KHUCJIOTBI U
dbopmaniuHa  (pOpMOIBLHOE TUTPOBAHHWE), TMPUMEHEHHWE JTHX PpEaKIud s
KOJIMYECTBEHHOTO OMNPEACIICHUSI aMUHOKHUCIOT. Peakiusi ¢ HUHTUIPUHOM. XeEJaThl.
buoxumuueckoe aekapOOKCHIMPOBaHHE, [€3aMUHHUPOBAHUE, IE€PEaMHUHHUPOBAHMUE.
OTtHouieHue o-, 3- U y-aMHUHOKHUCIOT K HarpeBaHuio. OTJeNbHbIE NPEACTABUTEINN:
[JIMLWH, aJlaHWH, BAJIMH, JIEHUWH, U30JEHIUH, CEpUH, TPEOHUH, LIUCTEUH, LIUCTHH,
METUOHUH, aMUHOKAaIIpOHOBas kucioTa. IIpeacraBurenu 1MaMMHOMOHOKapOOHOBBIX
KHUCIIOT: apruHuH (OPHUTHH) U JIU3UH, UX CBOUCTBA. [IlukapOOHOBBIE AMHUHOKHUCIIOTHI.
AcmaparuHoBasi ¥ TIyTaMHUHOBAasi KUCIOTHl M UX aMHbl (acmaparuH, TIyTaMHH).
ApomaTH4ecKue aMHHOKHUCIOTHI: (DeHWIaJaHWH, THUPO3UH. [ eTepolUuKINYecKue
AMUHOKHUCIIOTBI:  MPOJIMH, OKCUIPOJWH, Tpuntodan, rUCTUIUH. MeTomabl
UIEeHTH(PUKAITIH.

[MomunenTunsl u 6enku. Pacnpoctpanenne B mpupoje. DIEMEHTHBIN COCTaB U
MossipHass macca. OOpaszoBaHue u3 aMHHOKUCIOT. Ctpoenue. CuHTe3 OEIKOB Ha
TBEpABIX Hocutensax (Mepudunpn). IlepBuuHas, BTOpUYHAs, TpPETUYHAS W
YETBEPTUYHASI CTPYKTYpbl OEJNKOBBIX MOJIEKYJ. Tumel cBsizel  (aMuIHBIE,
nucylbQUaHbIE, BOJOPOAHBIE, cojeBbie). KauecTBEHHbIE peakuuu U MOHSATHE 00
YCTAaHOBJIIEHUH CTpOeHMs. MHorooOpasue O€nkoB W HMX pPOJb B NPUPOAE.
duznyeckue M XUMHUYECKHE CBoMcTBa OenkoB. OcaxaeHue, H303JeKTpUuYecKas
Touka. KucinotHeli u QepmeHTaTUBHBIN ruaponu3. Knaccudukanus OenKoB.
3amMeHUMbIC U He3aMEHUMbIE aMUHOKHUCIIOTHL. [IpobieMa nCKyCcCTBEHHOW TTHUIITH.

Paznea 7. «'eTeponukiIn4ecKue coeTUHEHMUD)

Tema 20. «IIaTHYIEHHBIC TETEPOIIUKIIBI)

Knaccudpukanus. Ilonsatue 06 apOMaTHYHOCTH T'€TEPOLMKINYECKUX CHUCTEM.
[IaTuuneHHblE TETEPOLMKIBl C OJHUM Te€TEepoaTOMOM, UX anua0poOHOCTD,
CHOCOOHOCTh K PEAKIHAM IEKTPOPUIBHOTO 3aMEIICHUS B 0-TI0JIOKEHHE, B3aUMHBIE
npespaiuenus (FOpbe). [Tupposn kak cTpykrypHas enunuia noppupuHos. [lonstue
o0 crpoeHun xjopodpuina u remuHa. Mupon. PeakuuonHas cnocoOHoOCTh f3-
noysioxkeHusi.  Tpuntopan W HPOAYKTHI  €ro  MeTaboiu3Ma:  TPUIITAMMH,
WHJOJMIYKCYyCHasE KucioTa (rerepoaykcuH). CepoTOHMH, €ro OHOJIOTMYECcKoe
sHaueHue. [Icuxorensl: JIC/I, ncumaonuH.

Tema 21. «lllecTuuneHHple TeTEPOLUKIBIY
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[Tupuann Kak

MMpeACTaBUTCIIb

MCCTUYJICHHBIX

a30TCOJIEPKAILINX
reTepourKIIoB. IlaccMBHOCTh NMUpPHINMHA B pEaKLUAX 3JIEKTPO(PUIBLHOrO 3aMEIICHHUS.
HukotnHoBas kucnora, HukotuHamup (ButamuH PP). Ilonarue o0 ankamompax.
Hukotnn, aHa0a3uH, KOHWMH, XUHWH, MOP(UH, TUTPUH; UX pOJIb U 3HAYCHHUE.
[TonsiTue 06 aHTUOMOTHKAX.
[[MKJIBI C HECKOJBKMMHM rerepoaroMaMu. MMmuga3on M ero BaKHEHIIUE
POU3BOJIHBIE (TUCTUANH, THCTAMUH). [[upUMUINH U ero BaXHEHIINE TPOU3BOAHBIE:
LIUTO3UH, ypauwi, TUMUH. [lypuHOBBIE OCHOBAaHMSA: AaJE€HUH, T'yaHWH, MOYEBas
kucnota, kopeut. Lurokununsl. ['pynna nrepununa. [IponsBoaHbie MUPaHOB: O- U
Y-TIUPOHBI, COJIN MMUPWINS, XPOMOH, ()JIaBOH M AHTOIIMAHBI.

4.3 Jlexknuu/nadopaTopHbie padoThl

Tabmuua 4
Copaep:xanue JIeKIUT/1a00PATOPHOTO NPAKTUKYMA U KOHTPOJIbHbIE
MEpONPUATHS
Ne . L I Bun Koa-
Haspanue pa3aeia, Ne u Ha3BaHMe JIeKIUiA/ pyeMele
n/ . KOHTPOJILHOTO BO
o | Tembl JIa00PATOPHBIX 3AHIATHI KOMIIETe e .
HIIUH
1 Pa3nen 1. TeopeTnyeckue 0CHOBbI OPraHNYeCKOH XMMHH 4
Tema 1. Teopernueckue | Jlekuusa Nel. Teopus crtpoenus 1
OCHOBBI OPTraHHYECKOH | OPraHM4eCKHX COeNWHEHUH A. -
XUMUU M. bytneposa.
Tewma 2. Jlaboparophas padora Nel. SamTa
IIpuémer  u  Meroasl | Ileperonka cMecHu JIBYX J1a6OPaTOPHOI 1
paboThI KUIKOCTEH. paBOTH
Tema 3. Opranuueckue | Jlaboparopuas pabora Ne2. | OIIK-1.1, 1
BeliecTBa 6uocepbl Xpomarorpaduueckoe OIIK-1.2
pasnenenue cMecH JIBYX
OpPTaHUYECKUX BEIIECTB 3ammura
Tema 4. ®dusuko- | JlabopatopHas pabora  Ne3, nabopaTopHOM 1
XUMHNYECKHEC METOAbI Du3nKo-XUMHUYECKIE METOAbI pa6OTBI
UCCIIEIOBaHNUS HCCIIEIOBaHNUSI ~ OPraHUYECKHX
OPTraHUYECKHUX COEIMHEHUU
COEIMHEHUI
2 Pazgen 2. YriieBoaopoabl 10
Tema 5. AnkaHbl Jlexumst Ne2. AnxaHbl. AJIKEHBI. 1
Ankuael.  uensl.  CrnocoObl
IMOJIy4YCHUA. XUMHYECKHE )
CBOMCTBA. OIIK-1.1,
OIIK-1.2 On-line 2
JlaGopaTopnass  pabora  Ned, TECTHPOBAHHUE,
AnKaHBI WH/IMBH/TyaTbHOE
3aJaHue
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Ne . Popmn- Bun Koa-
HasBanmue pa3aea, Ne 1 Ha3BaHMe JeKIUii/ pyembie
n/ . KOHTPOJILHOI'O BO
o | TeMBl JIa00paTOPHBIX 3aHATHI KoOMIIeTe e 4aCOB
HITHHA
Tema 6. Anxerr Jlaboparopnass  pabora  Ne5. WH/IMBH/TyaTbHOC
AJKEHBI. KauecTBeHHBIN 3aJIaHue, 3aIlnTa 2
(YHKIIMOHANBHBIN aHAIU3 Ha nabopaTopHO
KpPaTHYIO CBSI3b. paboTsI
Tema 7. ATKUHBI On-line
JlaGopaTopHast paGora  Neb6. TECTHPOBAHHUE, 1
AJIKHUHEL WH/IMBH]TyaTbHOC
3a/1aHKe
Tema 8. JlucHbI 1
On-line
Jlaboparophas padora Ne7. TECTUPOBAHUE,
JlneHsr. AHINBUIYaITEHOE
3a/1aHAe
Tema 9. Apensr Jlexmmst Ne3. Apenwl. Metobt 2
MOJTy4eHUs, XUMIYICCKHE
cBoiicTBa. Teopus 3amMelieHus B
apoOMaTHIECKOM psny. i
NHOyKTUBHBIEI U ME30MEpHBIN
3¢ heKTHI.
KOHTpPOJbHAS 1
JlaGoparopnast pabora Ne 8. pabota (TembI 5-9),
ApeHsbL. AHINBUIYaITEHOE
3aJlaHue
3 Pa3znen 3. ®yHKIHOHAJBHBbIE MPOU3BOJAHbIE YI1€BOI0POI0B 14
Jlekmus Neq, 2
I"anmoreHoOIPON3BOIHBIE.
Cruptel u ¢enonbl. CriocoOb
TOJIYYEHHSI. XUMHUYECKHUE
cpoiictBa.  KucimotHocTh U i
OCHOBHOCTL. AMHUHEL. MeTOabI
Tema 10. MOJTyYEeHUS, XUMHYECKUC
T"anorenonpounspoauble, | CBOUCTBA. 1
Criupre i deronkt JlabopaTtopHas pabora Ne O. On-line
I"ayoreHopon3BOAHbBIC TECTUPOBAHUE,
yriaeronoponoB.  Crouptel | WHJIMBH/Ty aJIbHOE
(heHOITBI. KauectBennsiii | OITK-1.1, | 3angaHue, 3amMTa
(QyHKIMOHANBHBIA aHAM3 Ha | O[[K-1.2 nabopaTopHO
TUAPOKCHIIBHYIO TPYIIITY. padoThI
Tema 11. AMuHBI Jlextmst NoS. Okco-coequHEHUS 2
(asmpaerumpt u KETOHBI).
MeTtost MOJTy4eHUS, i
XUMHYECKHUE CBOMCTBA.
JlaGopatopHast pabGora NelO. 1
AMUHBI  TIpEAENBEHOTO  psja. on-line
OCHOBHOCTB aMHHOB,
TECTUPOBAHHUE
3aBHCHMOCTh OCHOBHOCTH OT
CTPOCHHS.
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Dopmu-

O CTPOCHUUN HYKJICHMHOBBIX

Ne . Bun Koa-
Ha3Banwue pa3jeia, Ne y Ha3BaHuUe JeKIuii/ pyeMble

n/ . KOHTPOJILHOI'O BO

o | Tembl JIa60pPaTOPHBIX 3aHITHI KOMIIETe e 4aCOB

HIIMH
Jlaboparopnass pabGora Nell. 3amuTa 2
KadgectBeHHBIH nmabopaTopHOM
(GYHKIIMOHANBHBIA  aHANIN3 Ha paboThI,
AMHHO-TPYIIITY KOHTPOJIbHAS
pabota (temsl 10-
13)
UHINBUIYaTbHOE
3aJjaHne
Tema 12. JlaGopatopnas pabora Nel2. On-line 1
OKcocoeAMHEeHUS Oxco- TECTUPOBAHUE,
KCO-COCIMHEHUS
UHINBUIYaTbHOE
3aJjaHKe
Tema 13. Kap6Oonossie | Jlekmmsa  Ne6.  KapOGonoBbie 2
KHCJIOTHhI KHCJIIOTBI M HMX TMPOU3BOAHEIC.
JukapboHOBBIC u -
HETpeIenbHbIC KHCJIOTEI.
JIummuael. Meina. Bocka.
JlabopatopHass pabora Nel3. On-line
KapOoHOBBIE KHCIIOTHI. TECTUPOBAHUE, 2
KauectBennslit WHJVBHyaJIbHOE
(GYHKIMOHANBHBIA aHAIW3 HA 3aJjaHKe, 3alUTa
KapOOHWIBHYIO u nabopatopHoi
KapOOKCUJIBHYIO TPYIIIIHI. paboThI
4 Pasnen 4. 'etepodpyHKIHOHATbHBIE COETHHEHHS 4
Tema 14. Oxcukucinorsl | Jlekmus Ne7 Oxcu- u On-line 2
OKCOKHCJIOTBI. XuUMUYeCKUe TECTUPOBAHUE,
CBOWCTBA. Kero-eHonbHas UHIUBUTyaTbHOE
TayTOMEpHsl. 3aJjaHue
Jlaboparophas padota Nel4. 1
OKCHUKHCIIOTHI. On-line
OIK-1.1, TECTHPOBaHHE,
OIK-1.2 | HHAMBHIYyaiIbHOE
3a/jaHne
Tema 15. Oxcokucnorel | JlaGoparopnass pabGora NelS5. 1
OxcokucinoTsl. KeTo-eHombHas KOHTPOJIbHAS
TayTOMEPUS. pab6ora (Tembr 14-
15)

5 Paspeu 5. OnTnyeckas n3oMmepusi 4
Tema 16. Onruueckas | Jlekmus Ne§ JInnuae!. 2
U30MEepHs Onrrueckas m3omepus. Caxapa -

(MOHO-, TU- ¥ TIOJTUCAXAPH/IBI) OTTK-1.1, :
JlaGoparopHast pabora Nel6. OIK-1.2 On-line 2
IMousTHe OTNITHYECKOU ' TECTHPOBAHHE,
U30MepHud. ACHMMETPHUECKUH WUHIUBUTyaTbHOE

aToM yriepoJa. 3a/jaHue

6 Pazgen 6. [IpupoaHbie coennHeHUsI 10
Tema 17. Jlunuael Jlexkuus Ne9. AMHHOKHCIIOTEHI, OlK-1.1, 2

O6enku. ['ereporukisl. [loHarue OIMK-1.2 -
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Dopmu-
Ne . Bun Koa-
HaspaHnue pa3aena, Ne 1 Ha3BaHHUe JIEKIMIi/ pyemble
n/ . KOHTPOJILHOI'O BO
o | Tembl J1a00paTOPHBIX 3aHATHIT KoMIeTe e 4aCOB
HIHH
KHUCIIOT.
Jlaboparopuas pabora Nel7. On-line 2
JIvnu el TECTUPOBaHME,
WH/IMBUTYaJIbHOC
3agaHue
Tema 18. Caxapa JlaGopaTopuast pabora No 18. 2
Caxapa. MoHnocaxapuipl. WHANBHAYAJIPHOC
JMucaxapusl. [Tomucaxapujisi 3ajianue (1o b6ase
KauecTBeHHBIE peakuuum  Ha JIQHHBIX), 3aIIATA
caxapa. nabopaTopHO
paboThI
Tema 19. | Jlaboparopnass pabora Ne 19. 3
AMUHOKHCIIOTEI A | AMHUHOKHUCIIOTEL. IlenTuaer. WHIWBUAYaJIbHOC
Oenku benku. KadyecTBeHHBbIC peakinuu 3aJlaHuC, 3allnuTa
Ha aMUHOKHCIIOTHI U OENKH. n1abopaTopHoii
paboTHI
7 Pazpnen 7. 'etepouukinyeckue coeJUHEHUS 4
Tema 20. [Iaruunennsie | Jlaboparopras pabora Ne20. 2
TETEPOITUKIIBI [IsaTr4uneHHBIE On-line
TeTePOIMKINYCCKUE TECTUPOBAHHE
COC/IMHCHHUSIL.
Tema 21. | Jlaboparoprass pabora Ne2l. AHINBUIYaITEHOE 2
Hlectrunennsie Hlectrunennsie OIIK-1.1, 3ajaHue (1o
TeTEepPOLIUKIIBI reTepOLUKINYECKHe OIlK-1.2 BHUPTYaJIbHOMN
COeIMHEHUs. ApPOMAaTHYHOCTb. 71a00paToOpuH).
CaoiicTBa. Hrorosas
KOHTPOJIbHAs
pabora (Tembl 16-
21)
Tabnuua 5
Hepequb BOITPOCOB JIJIsI CAMOCTOATC/IIBHOI'O N3YYCHUA TUCHUIIJIUHBI
Ne | HaszBanue pasgesa, | IlepedeHb paccMaTpuBaeMbIX BONIPOCOB JJIsl CAMOCTOATEIBLHOIO
n/n TEMBI H3Y4YeHUS
Pasznen 1. OcHOBBI OPraHM4YecKoOil XUMHH
1. | Tema 1. | ATOMHBIE W MOJIEKYJISIPHBIE opOuTaNH. ['ubpuanzamms.
Teopernueckue NupykTuBHBIN 3G dekT U 3ddexT conpspkeHus. ['oMonnTuieckuit u
OCHOBBI TeTEPOIUTUUYECKUN pa3pbiB CBsI3U. DHeprus cBs3u. llepexoanoe

OpraHN4YeCKOM XUMHH

COCTOSTHHE, JHepreTudeckas KpuBas. Teopus TeTpadApuvecKoro
atoma yriepoja (Baur-I'odd u Jle-benp). (komnerenius OITK-1)

Tema 2. Ilpuémsl u
METOBI PabOTHI

Onpenenenue yriaepoaa, BOAOPOJa, a30Ta, TallOTEHOB, CEpHI,
dbochopa. Onpenenerre MoOJIPHON Macchl. BBIBOJ sMmmMpHyUecKoi
¢dopmynbl. [ToHsITHE 00 YCTAaHOBIEHUU CTPOCHUS BEIIECTBA METOAOM
MOCJIC/IOBATeILHOW ~ JCCTPYKIIMM W BCTPEYHBIM  CHHTE30M.
(xomnerennus OITK-1)
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Ha3zBanmue pa3neaa,

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO

n/n TeMBI H3Y4YeHHs
Tema 3. | Okco-cunte3.  IIpakTMyeckoe  HCNIOIB30BAHME  PACTUTEIIBHBIX
Opranunueckue caxapoB, KUPOB, TEPIICHOUOB, AJKAIOUJIOB, CTEPOUIOB B MUILEBOU
BelecTBa Ouocdepbl | MPOMBIIUIEHHOCTH,  CEJIBCKOM  Xo3siiictBe, Meaunuue. Ilytu
WCIOJIb30BaHUsI OMOMACChl JKHMBBIX OpPraHMU3MOB CYIIH W MOpS.
HckyccrBennas nuia. (kommerennus OITK-1)
Tema 4. ®usuko- | [lonstue 0 ra30’kKUJIKOCTHOU Xxpomarorpapuu u
XUMHUYECKUE METOJbI | BEICOKOI(PGEKTHUBHON KHAKOCTHOM  xpomarorpadpum. (BIXKX).
HCCIIEIOBaHUS VY nenbHoe BpallleHue MJIOCKOCTH MOJISIpU3AIUU
OpPraHUYECKUX IJIOCKOIOJIIPU30BAHHOTO CBeTa. MeTton XpoMaTo-Macc-
COEAMHEHHI CHEKTPOMETPUM KaK OCHOBHOM CHoco0 aHaimu3a cocraBa cMmecei
opranuueckux Bemiects. (kommerenius OITK-1)
Pasnen 2. YrieBoaopoabl
2 Tema 5. AnkaHsl [Tonstne o xondopmarmu. Pagukansl (amkuiiel): omnpeAeNcHHE U

Ha3BaHU:I. HaXO)KI[eHI/IC AJIKAHOB B HpI/IpOZ[G. CI/IHTCTI/I‘ICCKI/IG MORO-
muc CpeacTBa, npo6neMa YHUYTOKCHHUA UX OTXOHOB. (KOMHeTeHHI/IH
OIK-1)

Tema 6. AnKeHEBI

[TONOKUTENBHBI ¥ OTPUIATEIbHBIA  MHIYKTUBHBIA  3((EKT.
Crepeocnieruduueckas monumepusanus. CBOWCTBA MOJIMMEPOB U UX
pasauuMs B 3aBUCHMMOCTH OT KOH(UIrypauuu mend. IIpumeHeHue
MOJIMMEPOB B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO3SIMCTBE M OBITY.
(xomnerennus OITK-1)

Tema 7. AIKUHEI

TexHuueckoe NPUMEHEHHE AlETHICHOB. MeTobl HACHTU(DHKAIIMN
ankuHoB. (kommeteniys OITK-1)

Tema 8. JIneHsl

JIMBUHWIIOBBIN U U30MPEHOBLIN cUHTeTHYecKHe Kayuyku. [loHsTue o
JIMHEWHBIX U MPOCTPAHCTBEHHBIX MojuMepax. HuskoremmepaTypHas
nojumMepu3sarus. Conomumepsl (kommnerernus OITK-1)

Tema 9. Apensl

Ilonarue o pe3onance. HomeHkIaTypa U M30MepHsl YIrJIEBOJOPOJIOB
psna  OeH3ona. AKTHBHMpYIOLIE€  BIMSHHUE  HUTPOTPYNI  Ha
HyKI1eopuIbHBIH ~ OOMEH aromMa TajJoreHa, CBS3aHHOTO  C
apoMaTHUYeCKUM SAApoM. MexaHu3sM peakuuu M IEPEXOJHBIE
cocrosiHusl.  [loHATHE O  MOJMUMKIMYECKHMX  apOMaTHYECKHX
COECIMHEHUSIX. Kanueporesst. MeTtobl UCHTUDUKALIH.
(xomnerennus OITK-1)

Pa3nes 3 @yHKIIMOHAJIbHBIC NPOU3BOJAHbIC YIJICBOJIOPOI0B
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Ha3zBanmue pa3neaa,
TeMBI

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO
H3y4eHHs

Tema 10.
l"anorenonpous3BoHbI
e. CnupThl 1 (heHOoIIbI

NunyktuBab dddext. [Tonyuenne dropnpousBoausix. JAu-, Tpu- u
IIOJIMTAJIOT€HOIIPOU3BOAHBIC YIIIE€BOAOPOIOB. XuMHUYECKue
0COOEHHOCTH TaJIOTEHOIPOU3BOIHBIX C HECKOJbKHMH aTOMaMu
raJloreHa y OJIHOTO yIJIEPOJHOTr0 aromMa. MeToibl HACHTU(DUKAIIH.
Xnopuctelid  BUHMI, TpudTOp- U TETpaQTOPITHICHBI, UX
nonumepu3anysi U 3HadeHue. Ilmactuku. Tedmon. CHITUKOHBEIL.
Hanonuurenu, miactudukaropsl, crabunuszaropel. I[Ipumenenue
raJIOT€HONPOU3BOIHBIX B CEJILCKOM XO35IICTBE.

JIByXaTOMHBIE CIUPTHI - B3aUMHOE BIMSHUE JIBYX (YHKIMOHAIbHBIX
rpynn. Oxcua 3TuieHa. JTuienxnopruaput. Jnokcan. Mx coiicTsa.
I'mauepuH, €ro pacnpocTpaHeHUWE B IPUPOAEC U TEXHUYECKHE
criocoObl monmyyenus. [ muneparsl. [IpoayKTel OKUCIIEHUS TIAULIEPUHA.
I'munepuapl. Otiinune ¢GeHonoB oT cnupToB. IIpocTeie U ClIOXKHBIE
s¢upel. HutpodeHonsl, WX TOIy4YeHHE, CBOWCTBA W 3HAUYCHHE.
[MukpuHoBass kucinota. JIByxaTomMHblE U TpexaTOMHbIE (DEHOJIbI:
MUPOKATEXUH, PE3OPLUH, THIPOXMHOH; HUX CTPOEHHE, CBOWCTBA U
3HAUYEHHUE. Bsaumnoe IIPEBpaLICHHE XUHOH-THPOXHHOH.
Xunruapon.  [luporamion,  (QIOpOTrTIONUH,  OKCUTHIPOXHUHOH.
CroupThl apomatudeckoro psaa. (kommerenius OITK-1)

Tema 11. AMuHBI

Kondopmanuu npous3BogHbpIX aMMHaKa, 0COOEHHOCTH UX MU30MEPHHU.
YerBepTUYHbIE aMMOHHEBbIE OCHOBAaHUA. J{MaMUHBI. AMUHOCIHUPTHI:
OTaHOJIaMHH, XOJIMH; WX CTPOCHHUEC, HaXO0XICHUC B IPHUPOIC.
AnerunxonuH. XnopxonuHxyopul. CHHTETHYECKHE MOJIMaMHIHBIE
BOJIOKHA: HEWJIOH, KanpoH. (kommereHims OITK-1)

Tema 12.

OxcocoenHEHUS

CXoACcTBO M paziavuyue ajbJerujoB M KeToHOB. dopmaiuH.
[MTapadopm.  VYkcycubiii  anpaerun. AmneroH.  HempenenbHbie
aNBJIETU/ABL: AKPOJEHWH, LUTpanb (HAXOXICHHE B NPUPOAE M
3HaueHue). AneropeHoH U O€H30()eHOH Kak IpUMep KETOHOB
apomarudeckoro psanga. Butamunel rpynnsl K. IloHsTHe 0 XxMHOHAX.
(xomnerennus OITK-1)

Tema 13. Kap6oHoBbIe
KHCIIOTHI

HNonooOmeHHble cmonbl. MypaBbuHas kuciora. HaxoxnaeHue B
npupone. YKcycHas Kkuciora. [larbMuUTHHOBasS W cTeapuHOBas
kucaoTel. Aneramun. Ilonmmakpuiamua, moOdydyeHHE, CBOMCTBa M
MpPUMEHEHHE B CEeJIBbCKOM XO03siicTBe. TepedTaneBas KUCIOTa |
CHHTETHYECKOE BOJOKHO Ha €€ ocHoBe (naBcaH). [lpyrue
CHHTETHYECKHE BOJIOKHA: KallpOH, HAMJIOH. AKpWIJIOBasl KHCJIOTa, €€
a¢upsl, HUTpWI. MeTtakpuioBas kucioTa. [lmactmaccel Ha ux Gasze
(oprcrexio). dymapoBasi 1 MaJeHHOBAsT KUCJIOTHI. Paznuyune cBONCTB
reoMeTpruecKux n3omepoB. OJenHOBasl, TMHOJIEBAS U JIMHOJIECHOBAs
kuciothl. (komnerennus OITK-1)

Pa

3nea 4. T'eTepo()yHKIMOHAJIbHBIE COCUHEHHS

Tema 14.
OKCHUKHCIOTBHI

S6nouynas u BuHHAsS KUCHOTHL. JIumonHas kucinorta. [lomyuenue us
NPUPOAHBIX MCTOYHMKOB. CBolicTBa M mnpuMeHeHue. [amiosas
kuciorta u TanuH. (komnerermus OITK-1)

Tema 15.
OKCOKHUCIIOTHI

Konnencauus Kisitzena. KeroHHOe M KHCIOTHOE paclIelICHUE.
(xomnerennus OITK-1)

Paspnen 5. Onruyeckasi u3oMepus

Tema 16. Onrrnueckas
U30MepuUs

VYienpHOE BpalleHUe, MONAPUMETPBl. Tpeo- U 3pUTPO(HOPMBIL.
CnocoObl  pazaeneHusi paremMaToB. YacTHUHBIA W aOCOJIOTHBIN
acUMMeTpudeckuii  cuHTe3.  OnTHueckas  aKTUBHOCTh  0e3

ACHMMETPUYECKOro artoma yriepoaa. l[loHsiThe O AMHAMHYECKOU
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Ha3zBanmue pa3neaa,
TeMBI

Ilepeyens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEILHOTO
H3y4eHHs

crepeoxumun. (kommerenims OITK-1)

Pasnen 6. [Ipupoanblie coeTMHEHUs

Tema 17. JIunuael

[Iporopkanue KHpOB, TMOJUMEpU3ANMs Macel. TexHuuYecKas
nepepaboTka W HCMONIb30oBaHue. DU3HKO-XUMHUYECKOE OOBICHEHUE
MOJOIIETO JCUCTBHS MbUIA. VICKyCCTBEHHBIE MOIOIIHE CPENICTBA, MPO-
OlleMa YHUYTOXXCHHS WX OTXOJOB. Bocku, onuga, CHUKKATHUBBHI.
docdaruel, TeUUTHHBI, KeQalTuHbl. buoornueckoe 3HaYCHHUE: POJIb
CIIOHBIX JUNUJAOB B (OPMHUPOBAHMU KIETOYHBIX MeMOpaH.
(xommetennus OITK-1)

Tema 18. Caxapa

R, S-momenxmarypa. AHoMepbl. OOmme crnocoObl TOTyYEHUS
MOHOCAXapu0B K3 MHOTOATOMHBIX CIHUPTOB, OKCHAJIbJICTHIOB,
OKCHUKCTOHOB M IOJUCAXapHUAOB. FJII/IKO3I/II[BI. OHOBEIE U CaxapHbIC
KHCJIOTBL. DnuMepu3anusi. ACKOpOMHOBas KHUCIOTA. JIeKCTPUHBIL
Pacnipoctpanenre B mnpupone u 3HavyeHue. VHymMH: cocCTaB,
THAPOJIN3 U 3HaucHUe. [TOHATHE O TeMHIIECIUTI0I03aX U MEKTHHOBBIX
BemecTBax. (komnereHnus OITK-1)

Tema 19.
AMMUHOKHCIOTEI a

Oelku

OTnenbHble MNpEACTaBUTENM: TJMLIMH, QJIAaHUH, BaJUH, JEHIUH,
W30J€MIIMH, CepUH, TPEOHUH, IUCTEUH, LUCTUH, METHOHUH,
aMMHOKAIPOHOBAs KHCIIOTA. [TpencraBurenu
JTMaMAHOMOHOKAapOOHOBBIX KHCJIOT: apTUHHUH (OPHUTHH) U JIM3UH, X
cBoiicTBa. JIMKapOOHOBBIE AMUHOKHCIOTHL. AcmaparuHoBas U
[JIyTaMUHOBasE KHCIOTBI M MX aMmujbl (acmaparuH, TJIyTaMuH).
ApomaTtuyeckue  aMHMHOKHUCIIOTHI: deHunanaHuH,  TUPO3HUH.
lerepouuxiinyeckue  aMMHOKHUCIOTBI:  TPOJIMH,  OKCHUIIPOJIUH,
tpuntodan, ructuauH. CuHTEe3 OeNKOB Ha TBEPIABIX HOCHUTENX
(Mepuodunba). Muoroobpasue O€IKOB M HUX pPOJb B MPUPOJIE.
dusnueckue M XUMUYeCKHe cBoHcTBa OenkoB. Ocaxaenue,
n30JIeKTpudeckass Touka. KHCIOTHBII U (epMEeHTaTUBHBIN
runponu3. Krnaccudpukanus OenkoB. [IpoGiema uCKyccTBEHHOM
nu. (komnerenims OTTK-1)

Paszgea 7. I'erepounkianyeckue coeuHEHUS

Tema 20.

IlaTnunenaeie
reTEPOLUKIIBI

IMuppon kak cTpykTypHas enuHuna nopupuHoB. HWHmom.
PeakunonHnas cniocoOHOCTh B-monoxeHus. TpunropaH U TpOAYKTHI
ero Meradonu3Ma: TPUNTAMHH, HWHAOJHIYKCYCHas  KHCIIOTa
(rerepoaykcuH). CepoTOHWH, €ro OWOJIOTHYECKOE 3HAYCHHE.
IMcuxorensr: JICI, ncunonun (kommerenius OITK-1)

Tema 21.

ITecTnunennbie
TETEPOIUKIIBI

[TaccuBHOCTH MUPHUANHA B pPEeAKUMSIX EKTPOPUIBHOIO 3aMELIEHUS.
Huknel ¢ HeckonbkuMHM rerepoaToMaMu. Lluroxmuunel. ['pynmna
nrepuauHa. [Ipon3BogHbIE MUPAHOB: - U Y-TIUPOHBI, COIH MUPUIIHS,
XpOMOH, (iiaBoH 1 anToimansl (komnerenims OTTK-1)

21




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Tabmuma 6
IlpuMeHeHre AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHI
Ne HanmeHoBaHMe HCII0JIb3YEeMBbIX AKTHUBHBIX M
11/-11 Tema u dpopma 3ansaTHSA HHTEPAKTHBHBIX 00pPa30BaTeJbHBIX
TexHOoJ10ruil (popm o0yueHus)
1. | Apensl Teopus 31eKTpOPHIEHOTO JIP | UadopmMannoHHbIE 1 KOMMYHHUKAIIMOHHbIE
3aMEIIeHHS B apOMAaTUYECKOM Py TEXHOJOruH (paboTa ¢ yueOHO-METOINYECKUM
MOPTAJIOM)
2. | Okcu- u okco-kucioTel. Ontuueckast | JIP | MapopManmoHHbie 1 KOMMYHHKAIIMOHHBIE
H30MepHUs TEXHOJIOIHH (padoTa ¢ AIEKTPOHHBIMU
pecypcamu)
3. | AMuUHBI JIP | UndopmanmoHHbie © KOMMYHUKAITMOHHBIC
TEXHOJIOTHH (paboTa ¢ yueOHO-METOMIECKUM
TIOPTAJIOM)
4. | I'erepOLMKINYECKHE COETUHEHUS. JIP | UadpopManmoHHbIE 1 KOMMYHHUKAIIMOHHBIE
ApOMaTUYHOCTb FETEPOLUKIIOB TEXHOJOTHH (paboTa ¢ ANEKTPOHHBIMU
pecypcamu)

6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 1 MPOMEKYTOYHAS aTTeCTAllUA 110

HTOraM OCBOCHHHA JUCHHUII/INHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HEO0OX0UMBbIE
JJISI OLl€HKH 3HAHUI, YMEeHHUI M HABBIKOB M (UJIM) ONBITA JAeSITeJIbHOCTH

IIpuMepnI KOHTPOJBLHBIX Pa00T
on-line TectupoBanue Ha miatpopme Moodle
sdo.timacad.ru

Bapuanr 1
1. Ha3zBath coequnenue o HoMenkiarype MIOITAK:
Hs
CH, CH,

a) 2,2,4-TpUMeTWITIEHTaH 0) 2,4,4-TpuMeTUINIEHTaH
B) uzonponui-mpem-oytunmeran 1) 1,1,1,3,3-nenramerrimnponan
2. Kakoii aToM yriiepo/ia jgerde BCEro XJopupyeTcsi B COSTUHEHUH?

L @ @
CHz~CH,—CH—CH,~CH,
(4)CHj
a)l 0) 2 B) 3 r) 4
3. Kakoe coenunenue moyaurtcs npu peakiuu Bropia n3 6pomucroro stuna’?
a) Oytan 0) sTuneH B) OyTeH ) OpoIaH
4. KakoBa npupoja cBsizu a3oT — kuciaopoa B CH3zNO,?
a) MOHHAs 0) KOBaJIEHTHAsI HEMOJIIPHAS
B) KOBAJICHTHAs TOJISIpHASI I') CEMUTIOJISIPHAS
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5. Ykazatb paagukan "u3o00ytui':

a) CH;—CH,—CH,-CH,— 6) (CH3), CH CH,—
B) CH3—(,3H—CH2—CH3 r) (CH3);C—
Bapuant 1
CHy
CH;—CH,—C—CH,—CH
CH CH,
CH,

1. Kakoe Ha3zBaHMe COOTBETCTBYET IAHHOMY YTJIEBOJIOPOTY?

a) 5-MeTuiI-3-3THITEKCCH-2 0) 5,5-muMeTHI-3->THIIMCHTCH-2
B) 1,1-mumeTmn-3-3TUsnmenTeH-3 r) 2-MeTWI-4-3TUITeKCeH-4
2. CKOJIBKO U30MEPOB UMEET NIEHTUH?

a) 1 0) 2 B) 3 r) 4

3. KakoBa aekTpoHHas mpupoia TBOHHBIX CBs3el B OyTaaneHe?
A)CUT O)mum B)GUG T)OC,TUT

a) CH,— CH—CHjg 6) HyC—CH,—COOH

| © O IGHCH-CH,
B CH=CH=Cy OH OH

4. Yro moxyuuTtcs npu okucieHun npormmieHa KMnQ, B HeliTpabHO#t cpene?
5. UTo mony4uTCs NpU IEUCTBUM AllETUIIEHA HA YKCYCHBIA JIbJACTUA?

a) HZCZCH—(I%—CH3 0) HCEC—(IZH—CH3
@) OH 0
B) HCEC—ICII—CH3 r) HZC:CH—CHZ—C(H
O
Bapuanr 1

1. Ykaxure popmyy arieTodeHOHa.
2. YKaXuTe rpyIIHUPOBKY, OTHOCSIIYIOCS K OpPHCHTaHTaM 1-To poja.

ICII CHj O- C CH, O-CH,4
a) ©/ 6)©/ B) @EC ~CH, r)©/

a) -NO, 0) -Cl B) -COOCH; r) -NO
3. YKaKuTEe apOMaTHYECKOE COCTUHCHNUE.
CH, CH,

SaEls e
CH,3

H™ CHy
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4. YKaxuTe cilydaid COrjlaCOBaHHOW OpUEHTAIUH.
5. YxaxuTte GopMyily NpoayKkTa okucieHus Toiayona (KMnO,, HY).

Bapuanr 1
1. Ykaxurte popMysay BTOPUUHOTO CIIUPTA.
CHs
HyC-C-CH3  HaC-CH-CH3  CHyCH,OH  H3CCH-CH, CH,
a) %HH 6) OH B) r) CH,OH
3
OH OH OH Cl
a) 0) ©/ B) r) ©:
HO,S cl

COOH CH, CH,COOH
JOARKIC SIC IS
COOH

2. Vxaxure GpopmMyiy BEIIECTBa, B KOTOPOE U30MEPU3YETCS COCTMHCHUE

HyC-C=CH-OH == ?

CH,
CH; o CH,
HyC-CH-CT | H3C-C—CH, HgC-C-CH,"CH;  H,C=C-CH, OH
a) 0) O B) O r) CHs

3. Ykaxure Gpopmyiry mpoyKTa, MOTYyUdaromerocs Mpyu BHYTPUMOJICKYIISIPHOM
JeruapaTanuu 6mop-0yTaHona.

2) CH3-CH,-CH=CH, 6) H3C-CH-CH,
CH,
B) H,C-CH, r) HyC-CH=CH-CH,4
4. Yxaxute GpopMyIry BeliecTBa, KOTopoe OyaeT OpOHHUPOBATHCS Jierde

BCCTO.
a) 6) B) r)
CHj OH cl

5. Ykaxure hopmyny QeHosiATa HaTpUsl.

a) CeHsONa 6) C,H;ONa
B) Na,COs r) CH;COONa
BapuanT 1

1. Kakoe coennHeHue sBIIAETCS XJIOPUCTHIM TETPAMETUIAMMOHUEM ?

24



2) [CHNH,{CT  6) [(CH),NH,CT  B) [(CH),N]CT 1) [(CH),NH] CI

2. B kakux yclOBHSIX TPOTEKAET peaklus MpeAeNIbHbIX YTIEBOIOPOIOB C
XJI0pOM?
a) 6e3 KaTajmM3aropa 0) mpu HarpeBaHUU
B) B IPUCYTCTBUM HATPUS I') Ha CBETY

3. Kakoe n3 coequHeHn MOJyYNUTCs TP BOCCTAHOBIICHUH
CH3CH2CH,CH,CN ?

o
) CHyCHiCH,CH,CL

.0
4. Kakas peakius HarmucaHa HEBEPHO?

a) CHy-1 + NH, CHy-NH,
6)CHs-1 + AgNO, —= CHyNO,
8)CHy-1 + HCI CH-Cl

r)CHs-l + KCEN—>= CHyCN

HI
Agl
HI
KI

+
+
+
+

+ + + +

5. Kako#t untepBain 3HaueHuii pH cOOTBETCTBYET BOJIHBIM PacTBOpaM
anupaTuuecKux aMUHOB?
a)pH=9-10 6)pH=6-7 B)pH=3-4 r1)pH=1-2

Bapuanr 1
1. YkaxuTte, Kakas U3 NPUBEIEHHBIX CXEM H300pa)kaeT Mpolecc allbJI0JIbHOU
KOHJICHCAI[UU ITPOIIMOHOBOI0 aJIbACTUAA.

2) CHiCH,CZ] + CHACH,CZ0—~ CH3CH2CI2H—E:-CECH)
OH CH,
6) CHyCH,CZ( + CHACH,CZD —> CH3CH,CHCH,CH,CZ)
OH
B) CHyCH,CZ + CH,CH,CER —= CHyCH,CH-C CH,CHj
OH O
50 ;O — ;O
r) CHiCH,CZD + CHyCH,CZQ —= CH,CHLCH=CCZ]
CH,

2. Kakoe u3 mpuBenE€HHBIX BEIIECTB oOpaszyercss mpu OpOMHUPOBAHUU
MAacJITHOTO ajpaeruaa’?

a) Br CH,CH,CH,CZ 6) CHyCH, CH-CZ
Br
B) CHyCH,CH,CHBr , r) BrCH,CHCH,CZ Q)
Br

3. [Ipu rugpaTanuy Kakoro ajikuHa 00pa3yeTcsl yKCYCHBIN albaeru?
a) CH;C=CCH; 6) CH;C=CH B) CH=CH 1) CH3C=CC,Hs
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4. C xakuM U3 MPUBEIEHHBIX BEIIECTB aMMHAYHBIN pacTBOP OKCUIA
cepeOpa BCTYMAeT B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHYIO PEAKILIUI0 "cepedpsHOro
3epkaia"?

’O CH3~ _ ,O
a) CH,CZ 6) CH3CH,OH =C=0 1)CHsCZ
) 3*~0 CH3 ) 32 B) CH3 ) 3~¥~H
5. Kakoe 13 npuBeIEHHBIX BEIICCTB HE pearupyeT ¢ KETOHAMU?
a) CsgHsNHNH, 0) pyKCHHCEpHHCTAsI KHCIIOTa
B) NH,OH r) HCN
Bapuanr 1

1. Kak Ha3pIBaeTCAd COCIMHECHUE

Cl,CHCH CH,CH,COOH ?
CH,
a) 2-metwi-1,1-nuxnop-5-neHTaHoBast KUCIOTa
0) 4-MeTW-5,5-1UXI0pOyTaHOBAs KUCTIOTA
B) 3-meTun-4,4-1uxyiopOoyTaHoBasi KMUCJIOTa
T) 4-MeTUJI-5,5-TUXJTOPIIEHTaHOBAs KUCJIOTa
2. Ilpu okuciaeHNN KaKoro KeToHa 00pa3yeTcsi CMECh TOJIBKO YKCYCHOM U
MPOMMOHOBOU KUCIOT?
CH, (IT, CH; CHsCH, (I? CH,CH;  CHj (I“I, CH,CH; CHj 9 CH,CH,CH4
a) O 0) 0 B) O r O
3. Kakoe coenrHeHHE MOIYYUTCS MIPU CyXOH MEePEeroHKe YKCYCHOKHCIIOTO

aMMOHUS?

a) CH,Br CH,COOC,Hs 6) CH{LCHBr COOC,H;g
_ —cH.=0
B) H,C=CBr COOC,Hg r) H,C=CH C‘Br
4. Yto nomyuutcs npu nevicreur HBr na CH,=CH-COOC,Hs?
) @(:OOH 5) H-C-COOH
a
COOH HOOC-C-H
H-C-COOH
8)HOOC CH, CH,COCH r) I
H-C-COOH

5. I3 kako¥ KHCIIOTHI HeJ1b34l ITOJIYyYUTh BHYTPEHHUI aHTUApH?

BapuanT 1
1. Kakoe coeaqnnenne aBiasgeTca OKCUKUCIOTON?

a) CH,CH(OH) COOH 6) CH,(OH)-CH,HO
B) CH3-C—CHj r) CHOH 26
o



2. Uto nmosy4yuTcs B pe3yJibTaTe peakluu:

H,SO, (pa3baBieHHas)

CH4CH(OH) COOH ?

a) CHy CH:0H 6) CHz-CH—C=0
0

B)CHy-C-CHy r) CHyCHO + HCOOH
0

a) HOOC -CH,-COOH 6) HOOC -CH(OH) -CH,- COOH
B) HOOC—CHZ—/C-\CHZ-COOH r) HOOC-CHZ-CIZH-COOH
HO COOH COOH
3. Kakas (popmyiia coOOTBETCTBYET TMMOHHOU KUCIIOTE?

4. KaKOG COCAUHCHUC NMCCT aCI/IMMeTpI/I"IGCKI/Iﬁ aToOM yrnepoz[a?
a) CH;OH 6) HOOC-CH(OH)-CH,-COOH
) HOOC-CH(OH)-COOH 1) CHys-CH,-CH,-CH;

5. Kakoe coequnenue oOpa3yeTcst Ipu rapOIu3€e O-XJIOPIPOIMOHOBOM

KHUCJIOTEI?
a) CH3-CH(OH)-COOH 6) CH3-CH(OH)-CHO
B) CH,(OH)-COOH r) CH;-CH,-COOH
Bapuanr 1

1. Kakas u3 npuBen€HHBIX POPMYIT OTBEUAET TUPPOITY?
N
S ol | pl | ol
N 0 s N
H H

2. Kakoe u3 npuBeI€HHBIX BelIeCcTB AeicTBHEM H,S npu BEICOKOM
TeMrepaType MOXXHO IPEBPaTUTh B THO(EH?

X
7 ol » |
a)©\_Nj ) B . . ool
H H H

3. Kakas u3 npuBen€HHBIX POPMYIT OTBEUYAET ITUTO3UHY?
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NH,

o N o) N TN ol
N’l*o (Nj k\N '5') Q
H H H

2) fj‘ 5 O ol | N
N N S N
H

4. Kakoe 13 BElIeCTB HAaMMeHee YCTOMYHNBO K JICMCTBUIO KUCIIOT?
5. Kakoii reTeponki BXOAUT B COCTaB BUTamuHa PP?
a) mupposl  O) MUPUAWH  B) MUPUMHJIUH T') MypyH

IpuMepbl HHAMBUAVAJBLHBIX 3a1aHui (CP) C npuMeHeHneM b poBbIX

TEeXHOJOT UM

3amanue 1Mo TeMe «AJIKaHbD)
Bapuanr 1
1. Kakoe n3 npuBeAEHHBIX HUKE HA3BAHUM JJIS1 COCIMHEHUS
(CH3);C-CH(CHs3-CH(CH3),; otBeuaet npasunam MIOTTIAK ?
a) METHJI-U30-TIPOTIWII-mpem-0yTUIIMETaH
0) 2,3,4,4-TeTpaMeTUIITICHTaH
B) 2,2,3,4-Te€TpaMeTWINECHTaH
r) 2,2-TUMeTHI-3-130-TIPOMHIOyTaH
2. Kakoil w3 mpuUBENEHHBIX HIXKE (AKTOPOB CHOCOOCTBYET MPOTEKAHUIO
pamukanbHbIX TporieccoB? OOBICHUTE, HCHOB3Ys 0a3y aanHbx ChemSpider.
a) TOJISIPHBIA PACTBOPUTEIb
0) oxXJaxxaeHue
B) IPUCYTCTBHE KUCIOTHOTO KaTajanu3aropa
r) o0nyuenue Y O-cBeToM
3. BoccTaHOBIIEHHE TAOMIHOTO AJKWIA WOIHUCTBIM BOJOPOJAOM HPUBOAUT K
yTAEBOAOPOAY, KOTOPBIA TaKKe TOJNy4aeTcsl TPH  IIEJIOYHOM  TUIABJICHUU
HATPUEBOM COJIM BAJIEPUAHOBOW KHCIOTHI. ECIM MCXOIHBIM TAJIOUIHBIM AIKHUII
MOJBEPTHYTH peaknuu Biopa, To o00pa3yeTrcss CUMMETPUYHO TOCTPOCHHBIN
MU30Mep OKTaHa ¢ 4eThIpbMs mepBuuHbIMU aTomMamu C. Kak Ha3bIBaeTCs amkui, ¢
KOTOPBIM TaJIOTE€H CBSI3aH B HCXOJHOM BEIIIECTBE:
a) H-OyThI 0) smop-OyTuin
B) mpem-0OyTui T) u30-0yTHI
4. ITpu aeiicTBUM HATPUS HA CMECh OPOMHUCTOTO U300yTHIIA 1 OPOMHUCTOTO 8MOp-
OyTuia oOpa3yeTcsi CMeCh TpeX OpraHU4YecKux coenuHennii. Kakoe 3 4eTpipex HIke
HA3BaHHBIX BEIIECCTB HE SIBJSIETCH TPOIYKTOM peakiuu? OO0bsicHuTe, mouemy. Jis
OTOr0 MPOBEIUTE BUPTYAIbHBIA DOKCIIEPUMEHT B BUPTYaJIbHOW XUMHUYECKOU
J1a00paTOPHHU.
a) 2,5-muMeTuITreKcaH 0) 3,4-nUMeTHITreKCcaH
B) 2,3-TUMETHIT€KCaH r) 2,4-TUMETUIITEKCaH
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5. Kakas ob6nacTh MOTJIOMICHHUST XapakTepHa s JAedOopMaIllMOHHBIX KOJIeOaHUi

ces3u C-H CHz-rpynn B UK crnekrpax? JlokaxuTe, UCHOJb3ys 0a3zy AaHHBIX
PubChem.

a)1380cm ™ 6)1460cm ™ B)2900cm ™ 1) 1700 cm !

3amanue 1Mo TeMe «AJIKEHBD)

Bapuant 1
1. HazoBute no Homenknatype MIOITAK coenunenue: CH,- C = CH - CH,
CH,- CH,
a) 2-3TUN0yTeH-2 0) 3-MeTHINEHTEH-2
B) 3-METHJINIEHTEH-3 r) 1,2-numeTni-1-3TuadTuieH

2. CymectByet 13 u3omepHbix rekceHoB (CgHyy), HE cunTas yuc-mparc-
MU30MEPOB. YKAXKUTE, CKOJIBKO U3 HUX MOT'YT IIPOSIBIISITh LIUC-TPAHC-U30MEPHIO:
a) 4 0)3 B) 5 r)6
3. I1o kako¥ peakiuy MOKHO U3 ITPONUJIEHA OJIYYUTh U30IPOIHIIOBBIN CITAPT?
OObsicauTe, moyemy. J1jist 3T0ro mpoBeAUTE BUPTYAIbHBINA SKCIIEPUMEHT B
BUPTYAJIbHOM XUMHUYECKOM J1abOpaTOpHH.

KMo,
H
CH,- CH= CH, HBr o
— ———>» B
1,0, © Ho )
Br, . KOM_
H,O

4. 13 ankeHa A 1mocJje CleAyolleil Cepuu NpeBpalleHUi MOJIy4YeH TOJIbKO
ykeycHbi anpaerun (CH3;CHO). YkaxuTe nCXOaHBIN aTKeH A.

HB NaOH H
A g NOH 5 O HO | hcho
CIIUPT
a) MeHTeH-2 0) rexceH-3
B) Oyten-1 T') 3TWICH

5. B xaxoit o6mactu crnektpa [IMP nexar 3HaueHHMs] CUTHAJIOB 3TUJICHOBBIX
npoToHOB? JlokaxuTe, HCIoJb3ys 0a3zy manHbix PubChem.
a)4,5-6,5m.1. 0)2,0-3,0 m.1. B) 6,3 -7,5M.11. r)1,3-25wm.

3amaHue 1Mo TeMe «AJTKUHED)
Bapuanr 1
1. CxonbKO U30MEPOB UMEET allETUIICHOBBIN yriieBojopoA coctaBa CsHg?
a)3 0)2 B) 4 r)5
2. Kakoli anetuneHOBBIN YIIEBOIOPOJ oOpasyeTcs Mpu ACTHApUpoBaHuM 3,4-
numetuinenTeHa-1? O0wsicHuTe, mnoyemy. [[ias 3TOro mnpoBenuTe BUPTYaJbHBIN
HKCIIEPUMEHT B BUPTYAIbHON XUMUYECKOM Ta00paTOpHH.
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a) 2,4-TMMEeTUINEeHTUH-1 0) 3,4-TMMEeTUIITIEHTUH-2
B) 3,4-TUMETHINEHTHH-1 r) 2,3-TMMETUIIIEHTUH-2
3. Kakoe 3nHauenne pK, xapakrepHo mns C —H cBsS3M B aleTHIEHOBBIX
yrieBogopoaax? O0bsICHUTE, UCTIOB3Ys 0a3y nanHbIx ChemSpider,
a) 25 0) 33 B) 16 r) 28
4. YKaxuTe UCXOAHOE COCAMHEHUE A B CIIEIYIOUIEH CEpUM MPEBPaICHUI?

2NaOH _ . HC=CH__ NaNH, _ CHjl

crpT Cu,Cl, B MEeHTEH- 1 -uH-3
a) 1,2-nuxsopOyTan 0) 1,3-nuxnopnpormnan
B) 1,2,3-TpuxisiopbyTan r) 1,1-nuxmopatan

5. Kakas mosioca morJomeHust XapakTepHa Uis BalleHTHBIX Kojebanuit =C-H
CBsI3M B alleTiiieHax? Jlokaxkure, UCIOIb3ys 0a3y manHbix PubChem,
a) 3100 cm™1 6) 3300 cm™
B) 2600 cm™ r) 3400 cm™

3aganue no teme «JueHsn»
Bapuanr 1
1. Ykaxute untepBan nojockl noromenus C=C cBs3u B UK-cnekTpe queHOB.
OOmwsicHuTe, HCTIONB3ys 0a3zy manHberx ChemSpider.
a) 1600 - 1620 cm™ 6) 1650 - 1700 cm™
8) 1200 - 1220 cm™ r) 3000 - 3300 cm™
2. Kakue queHsl Jierye BCTYyIaloT B PEAKIUIO PUCOCINHEHUS ?
a) TUEHBI C KyMYJIUPOBAHHBIMU JBONHBIMU CBSI3SIMU
0) IMEHbI C U30JIMPOBAHHBIMU JIBOMHBIMU CBSI3IMU
B) COMPSIKEHHBIC TUEHBI
T') BCE MEPEUYNCIICHHBIC BHIIIE TUIIHI JUCHOB OJJUHAKOBO
3. Uro oOpasyercs mpu JEWCTBMM HATpHUsl B YCJIOBHSX peakuuu Biopra Ha
XJOpUCThId  ammt. OObsicHuTe, modeMmy. JlJis 3TOro MpoBEAWTE BUPTYAIbHBIM
HKCIIEPUMEHT B BUPTYAJIbHOW XUMUYECKO J1abOpaTOpHH.
a) Oyraauen-1,3 0) rekcagueH-1,5
B) meHTaaueH-1,4 r) rentaguceH-2,4
4. V3BecTHBI JBa TPUPOJHBIX IMOJUMEpa M30IMpEHa - KaydyK M TyTTarepya.
CKOJIBKO  M30MEpHBIX TMOJMMEPOB MOXET oOpa3oBatbcsi B ciydyae 1,4-
nojauMepusanuu 2,3-qumMetmioyraauera-1,3?
a)l 0) 4 B) 3 r)2
5. N3 Kkakoro HCXOZHOTO COEIMHEHUS CHHTe3upyercss OyraaueH-1,3 1o
JleGeneny?
a) CHs- CH,-OH 06) CH;-CHO  B)HC=CH r)CH,=CH-C=C
3agaHue o TeMe « ApEeHbI»

Bapuanr 1
1. CkONBKO HM30MEpPHBIX apOMATHUYECKUX OpPOMOIPOU3BOIHBIX COOTBETCTBYIOT
opyrro dhopmyne C;H;Br? a) 4 0) 6 B) 5 r)3

2. VYkaxute NpoAyKT ruiapupoBanus 3 moissmu H, o-xcunona. OObsicHuUTE,
nouemy. [lns sTOro mnpoBeauTe BUPTYAIbHBIA 3KCIEPUMEHT B BHUPTYaIbHOU
XUMHUYECKOH J1abopaTopuH.
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a) 1,4-IuMMeTUIIIIUKIOTeKCaH 0) 2,3-1MMeTUITeKCaH
B) 1,2-TUMETHIIIMKIIOTEKCaH r) 3,4-TMMETUIITEKCaH
3. YrieBomopoa oOeclBeunBacT OPOMHYIO BOJY, JaeT PCaKIUH ¢ aMMHAYHBIM
pacTBOpPOM OKCHJIa cepeOpa, MpU OKHCICHHUH 00pa3yeT OCH30WHYyI0 Kuciaory. Ilpu
ckurannu 1 Mo ero oOpasyercs 352 T YIJICKHCIOTO Ta3a. YKaKHTe HauOoliee
XapakTepHbIe ToJIockl roromeHus B UK cnekrpe atoro yriaeBogopoaa. [lokaxure,
UCToJB3ys 0a3y ganHbIx PUDChem.
a) 3600, 2100, 1650 cm™
6) 3310, 2083, 1600, 1490 cm™
8) 3100, 1200, 740cm™
r) 3400, 2300, 1000, 795 cm™
4. Ha cMech TpEX yrieBoaopoaOB: OpoMOeH301a, 7-OpOMTOIyoJia 1 OpoMdITaHa
oAEUCTBOBAIM HaTpueM. CKOJBKO pPa3IMYHBIX APOMATHYECKHMX YIJIEBOJAOPOIOB

oOpa3zyeTcst pu 3TOM? a)5 0)3 B) 8 r) 6
5. Ykaxurte apOMATHYIECKYIQ CTPYKTYPY:
2
CH I
& &
a) D\\CH 6)@ N D
2 I CH,
CH,

3ananue no teme «l anoreHonpon3BoHbIe. CIUPTH U HEHOIIBI
Bapuanr 1
1. K xako# u3 HalMCaHHbBIX HIDKE (POPMYJT OTHOCUTCS Ha3BaHUE
5-6pom-4,6-gumeTnin-5-3TrirenteH-3?

G
Br CHj C,Hs
C2Hs Br
Br CHs

2. B KakoM W3 MEPEUMCIECHHBIX HMXKE COCAWHCHUN HaM0oJee MOJABUKEH aTOM
xjopa?
a) C2H5C1 6) (C5H5)3CC|
B) C6H5CH2C1 F) (CH3)2CHC|
3. Tomyonm moaBeprau  XJOPUPOBAHWIO HA  CBETY W MOJYYHIIA
MOHOTAJIOTEHITPOU3BOAHOE A. 2-MeTuirekcan noABepriu OPOMUPOBAHUIO HA CBETY,
OCHOBHOW TMPOMYKT peakmuu o0paboTany BOJHBIM pacTBOPOM MIENOYH, K
MOJIYYCHHOMY  KHCJIOPOJCOJIECPKAIIEMY BEIIECTBY MPUOABUIN METALUTHYCCKUN
HAaTpUW M TPOIYKT peakuuu oOpaboTanu coeaumHeHuem A. Kakoe u3 coenuHeHuit
nosyarsid 1ipu 3ToM? OOBsicHUTe, TIodeMy. J[JIs 3TOTO TPOBEIWTE BHUPTYaTbHBIN
HKCIIEPUMEHT B BUPTYaJIbHOW XMMUYECKOM J1abOpaTOpHH.
a) 2-Metmi-2-(o-xaopdeHokCu)rekcad  0) 2-MeTii-2-(m-xs10pheHOKCH)reKcaH
B) 2-MeTHI-3-(0E€H3MIOKCH )TeKCaH ) 2-MeTI-2-(0CH3UIOKCH )reKCaH
4. CkoJIbKO TUKOB JOHKHO Habmonatbes B crnektpe [IMP mpem-6ytunoBoro
cinupra? JlokaxuTe, ucnojn3ys 0a3y aanabix PubChem.
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a) l 0)2 B) 3 r)4
5. Kakoii ciupt HamboJ1ee JIerKo AETUapaTUpPyeTCs?

a) 2,3-1MMeTUI0yTaHo -2 B) OyTaHOJI-2

0) 3-MeTuI0yTaHO-2 I') IEHTaHOJI-

3amanue 1Mo TeMe K AMUHBD)

Bapuant 1
1. Cxonbko n3zomepoB uMmeet amuH C4Hq;N?
a) 8 0) 6 B) 4 r) 10

2. K kakoMy THIy OTHOCUTCSI aMUH, KOTOPbIA JAa€T MaJMHOBOE OKPAIIMBAHUE C
dbenondranennom u B MK cnekrpe umeer aBe ciiabble MOJIOCHI TOTJIONICHUS B
o6nactu 3300-3500 cm™? O6BscHHUTE, HCMOB3Ys 6a3y naHHEIX ChemSpider.

a) BTOPUYHBIX MPEIETbHBIX 0) MepBUYHBIX APOMATUYECKHUX
B) IEPBUYHBIX MPEJEIHHOTO psAfla  T) TPETUUYHBIX

3. Kakyto ctpykrypHyto ¢popmyny umeet amud C4Hp3N, eciu u3BecTHO, 4TO OH ¢

a30TUCTON KUCJIOTOU pearupyer ¢ 00pa3oBaHUEM COOTBETCTBYIOIIETO cIUpTa?

a) CH3CH2CH(NH2)CH3 6) C2H5N(CH3)2
B) CH3CH2NH C2H5 F) (CH3)2CHNHCH3
4. VxaxuTte NpoayKT peakiuu (X):
H2C\_/CH2 + NH3 X
O
a) NH,CH,CH,OH 6) NH,CH,CH,
B) NHQCHZCHZ CH3 F) OH CH2CH3

5. Kakoil U3 HIKENPUBEIEHHBIX aMUHOB OyJeT BCTymath B peakiuuio ¢ HNO,,
naBas  HATpo3ompousBojgHoe? OObsicHuTe, mnouemy. [ns a3TOoro mpomeauTe
BUPTYaJIbHBIN HKCIIEPUMEHT B BUPTYAJIbHON XUMHUYECKOU J1abopaToOpuH.

a) n300yTUIaMUH 0) METHJISTUIIAMUH
B) mpem-0OyTUiIaMuH ') TPUMETUIIAMUH

3aganue 1o teme «OKCOCOETNHEHUS»
BapuanTt 1
1. IIpu okucnenun kerona no [lonoBy nmonyymnu cMech YKCyCHOM, IPOIMHMOHOBOM,
M30MacCJIsTHOM U M30BAJIEpUaHOBOM KUCIOT. KakoBa cTpykTypa keToHa?
a) 5-MEeTUIreKCaHOH-3 0) renTaHOH-3
B) 5S-METUITEKCAHOH-2 T') 2-METHUITeKCaHOH-3
2. YxaxuTte KOHEeUHbIN npoaykT I' cienyromieit cepuu npeBpatienuii: J{is storo
MIPOBEIUTE BUPTYAIbHBINA AKCIIEPUMEHT B BUPTYAIbHONW XMMUYECKO JIabopaTopuu

Cu Ag,0 MnCO, t°
HgC~CHpOH 2™ A " oy~ B B r
a) YKCYCHBIN aJIbJIeTU]T 0) arieToH
B) IIPOIIEH T') IPOMaHo-2
3. CKoJIbKO KapOOHWIBHBIX coeuHeHn umeroT popmyny CsHygO?
a)3 0)5 B) 7 r)9

4. Ykaxute 00J1acTb N — T nepexoAa B JIEKTPOHHBIX CIEKTpaxX KapOOHUIIbHBIX
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coequHeHM (B HM). JlokakuTe, HCIOb3ys 6a3y nanubix PubChem.
a) 200 6) 300 B) 270 r) 240

3ananue no teme «KapOoHOBBIE KUCIOTHI
Bapuanr 1
1. CkoybKO W30MEPOB HMMEET NpEAciibHAas OJHOOCHOBHAs KHCIOTa COCTaBa

CGleOg?

a) 6 0)7 B) 8 r)9

2. Kakoe u3 nmepeuncieHHbIX COSAMHEHUH TaéT peakinio cepeOpssHoro 3epKaa?
a) 1-neHTuH 0) XJIOpPUCTBIA METHUI
B) YKCYCHas KUCJIOTa I') MypaBbUHAs KHCIIOTa

3. YKa)XuTe KOHEUYHBIN MPOAYKT, OJYYEHHBI B PE3YJIbTATE MOCIECA0BATEIBHBIX
IpEeBpaLICHU: pU AEUCTBUM Ha OpPOMUCTBINA 3THUJ LUAHUCTOIO KajMsl, OMBUICHHUS,
NeHCcTBUS MIATHXJIOpUCTOro (ocdopa M, HakoHel, sTuiaTa Hatpus. OOBsACHUTE,
noyemy. Jlins 3TOro INpoBEAUTE BUPTYAIbHBIM OKCIIEPUMEHT B BUPTYAJIbHOU
XUMHUYECKOH J1abopaTopHH.

_OH _O
a) HyC-CH, CZOC,Hg & HgC-CH-CZ
CoHsg Cl 3
-0

B) H3C-CH,-CZ 1) H3C-CH,-C-OC,H5g
o

4. Kakoe BelecTBo (4) moqyduTcs B pe3yIbTaTe CEpUM MPEBPAICHUI:

~Cl

U30MPOITHIOPOMUT KCN (1) IMOH'I{ZO= (2) NaOBr _ (3) HNO, (4)
H
a) 300yTUIIOBBIN CITUPT 0) n300yTHIAMUH
B) M30MPOIUIIOBBIN CIIUPT r) 2-HUTPOIPOIIaH

5. B kakoit obnactu UK cnekrpa nornomiaer OH-rpynna B kuciorax? Jlokaxure,
ucnojp3ys 0a3y ganaeix PUbChem.

a) 3000 cm™ 6) 1700 cm™ B) 1650 cm™ r) 1300 cm™
3amanue 1mo teMe «JInmuab»
Bapuanr 1
1. Vkazarp Qopmyny aumetwidranara — pENeuieHTa, OTIYTHBAOIIETO

HAaCEKOMBIX. HOKa)KI/ITe, ucnonb3ys 0a3y nanaeix ChEMBL.

CHZC O CHg CHZC OCHg CHZCH3 c O-CH,

2. Vxkaxure (opmyny BemiectBa coctaBa CgHgO,, eciu H3BECTHO, YTO OHO
CYIIIECTBYET B BUJIE JIBYX T€OMETPUUYECKUX M30MEPOB; B3aMMOJICHCTBYET C BOJHBIM
pPacTBOPOM IIEJIOUH C OOpPa30BaHUEM COJIM; CO CIIUPTOM 00paszyeT CIOXKHBIN dup, a

IIPU OKUCJIEHUH — OEH30MHYIO U LIABEJIEBYIO KHCIIOTBHI.
HC=CH,

@CHZCHZ
a) 6) B) r)
© O © C-OH 33

- —CHC- -0-CH=CH I
Ho 30 CH=CHC-OH go ) S



3. MaprapuH npecTaBisieT U3 ceos:
a) SMYJIbCUIO TMIPOT€HU3UPOBAHHOIO PACTUTENBHOTO )KHUpa
0) SMYJIBCUIO THIPOT€HU3UPOBAHHOTO JKUBOTHOIO XKHUPa
B) AMYJIbCHIO CIIEUAIBHO CUHTE3UPOBAHHBIX TPUTIIULIEPUIOB HEMPEIETbHBIX
KapOOHOBBIX KUCJIOT
I') SMYJICUIO TPUPOIHBIX HU3KOKAYECTBEHHBIX KUPOB
4. Kakoe Ha3BaHHE COOTBETCTBYET COEIMHEHHUIO CO CIEAYIOIIEH CTPYKTYpPHOM

dbopmyoii?
a) METUJIMETaKpUIaT 0) MeTakpuIOBas KUCIOTa
B) METUJIOBBIN 3(hUp aKPUIOBOM K-Thl  T') METUJIOBBINA 3(hUP KPOTOHOBOM K-ThI

oG O
H,C=C—C-0-CH,
5. CocraBbTe YPpaBHCHUA pCaKHHﬁ, IMPOTCKAKIINX IIO0 CXCMC. HpOBGIII/ITe
BI/IpTyaJILHBIfI 9KCIICPUMCHT B BI/IpTyaJILHOﬁ XUMHUYECKOU na6opaTopHH.

H,C—CH -
T2 N AH20=H+=B H,O X
Kakoe 13 nmpuBeICHHBIX Ha3BaHUW MTPUHAICKUT BeriecTBy (X)?
a) STWJIOBBIN CIIUPT 0) arieToH
B) aKpUJIOBasi KUCIOTa I') YKCYCHBIH aJIbJIeTu]

3aganue 1o teMaM « OKCUKUCHOTBI. OKCOKMCIOTHL. ONTHYECKAs] U30MEPHUSD)
Bapuanr 1
1. Yrto nmosyduTcs Mpy HArpeBaHUM [3-OKCUMACIISTHON KUCIOTHI?

0 0 OH 0
H,C=CH-CH,-C7  HaC-CH=CH-C’ HyC-CH-CH, H4C-CH-CH,-C”
OH OH 0
a) 6) B) O—C0 .ccH-cH,C
r) OH

>
AN

2. VYxkaxute CTpyKTypy coenuHeHuss cocrtaBa CgHi20O3, wumeromero nsa
ONTUYECKUX H30Mepa, 00pa3yrollero ¢ OCHOBAHMSIMU COJIH, JIETKO [AIOIIero Mpu
HarpeBaHnu coequHeHne coctaBa CgHipO,, KOTOpOE OKUCTsETCS B KHCIOM PacTBOPE
KMnO, B cMmech M30MacisiHOM U IIaBeleBON KHUCIOT. JlokakuTe, UCIONb3ys 0a3y
nanubix ChEMBL.

HO CH; o HC OH o
a) HyCCH, CH-CH CZ 6) HyCCH CH-CH,C 3

~“OH
OH & OH OH QO
CH2 OH CH3

3. Kakoe coemunenue (/1) oOpasyercs mo cienyromiei cxeme?

H,O Cl NaOH
HBr 2 B 2 r

KCN
A H+ HZO I[

OTuieH
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a) TJIMKOJIEBasi KUCIIOTa 0) 0-OKCHIIPOITMOHOBASI KUCJIOTA
B) f-okcHUMacCIsiHast KUCJIOTa  T) B-OKCUMPOIIMOHOBAS KUCIIOTa

4. Kako#l W3 NPHUBEACHHBIX HIKE CTEPECOM3OMEPOB HE IMPOSBISACT ONTHYCCKOM
AKTUBHOCTH?

O:~_0OH O=~-OH
O:(-OH 3} c oh O:c-H | C o
a) |—|+0H 6) B) H+OH r)
. H——OH HO——H
H,C-OH H,C-OH &
Ho-C=0 Ho-“=0

5. Kakoe coeanHeHHE TOJNydaeTcsl NpPH HarpeBaHWH [3-OKCOBAJIEPUAHOBOM
KucaoTel? O0biAcHUTE, ToUueMy. [l 3TOro mpoBeUTE BUPTYaIbHBINA SKCIIEPUMEHT B
BUPTYaJIbHONH XUMUYECKOH JIaOOpaTOPHH.

a) JaKTOH  0) TUMETUIIKETOH B) JJAKTaM  T) METWJIATHJIKETOH

3aganue no teMe «Caxapay»

Bapuanr 1
1. Kako¥ mpoayKT MOIYYUTCS MO CIEAYIOIEN cXeMme?
,0
CiH
H—-OH HCN ~ HO,H"
HO:I:H A b —ho~B
H,C OH
H
a) HOCH ,-CH OH-C‘)H-CH OZCH—OH 6) CH,OH-CHOH-CHOH-C=0
— O
B) CH,OH-CH-CHOH-CHOH-C=0 7)CH,0H-CHOH-CH-CHOH-C=0
- o —! — O

2. Kakoe coeanHeHue oOpasyercsi Mpu JIEHCTBUU Ha aJIbJONEHTO3y aMajlblraMbl
HaTpusa? OObsicHUTE, moyemy. [Ijist 3TOro nmpoBeAUTE BUPTYAIbHBIM 3KCIEPUMEHT B
BUPTYaJIbHON XUMHUYECKOM J1abOpaTOpHH.

a) MEHTUT 0) OKCUM  B) TPUOKCHUTIIIyTapoOBas KUCJIOTAa  T) 03a30H

3. Hanumwute cTpykTypHYI0 GOpMYyIy TE€KCO3bI, 3Hasl, YTO OKCUHUTPUI,
IIOJIy4YEHHBIN U3 HEE MPU ACUCTBUUA CUHUIIBHOW KUCIIOTHI, I10CJIE THAPOIN3a U
BOCCTAHOBJICHUSI HOIUCTOBOJOPOIHON KUCIOTOU TAET 2-METHIIT€KCAHOBYIO KHUCIIOTY:

a) bpyKTO3a 0) caxaposa B) TUIFOKO3a I') JJaKTO3a

4. Kakoe Ha3BaHHE COOTBETCTBYET JAHHOHN CTpyKTypHO#l (hopmyne? Jlokaxure,
ucnoub3ys 6a3y nanaeix ChEMBL.

HO——H a) a, D -ramakro3a
Hg::aH o 0) B, D-ppykro3a
HO-LH B) 3, D-ranakro3a
H r) o, D-dpykTo3za
CH,OH
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5. Onpenenute ctpoerne BemecTBa coctaBa CsHi,0s, ecnu oHO TipU HarpeBaHUU
C pa30aBlIEHHON CEpHOW KUCIOTOM 00pazyeT o-MeTuiadypdyposi, mpu OCTOPOKHOM
OKHCIIEHUU TpeBpamiaercs B 2,3,4,5-TeTpaOKCUTeKCaHOBYIO KUCIIOTY, Aa€T PEaKiuio
cepeOpstHOTO 3epKana?

/O /O /O /O
CH-CH CZiH CZH CZH CiH

/- \ _o a)¢ 6) B) ~H. r)¢
HC-C. _CCZ] CHOH CHOH CHOH CH OH

0 CHOH CHOH CH OH CH,
o-meTdpypdypoi CHOH CH, CHOH CHOH
CHOH CH-OH CH, CH OH
CH, CH,0OH  CH,OH CH,OH

3amanue 1Mo TeMe K AMHHOKHUCIOTBI U OEIIKI»
Bapuanr 1
1. Kakue amMUHOKHMCIOTBI BXOAST B COCTaB NPHUPOAHBIX OenkoB? Jlokaxwure,
ucTonb3ys 0a3y manaeix ChEMBL.
a)D, a o)L, a B) L, r)L,y

2. Ykaxure npoaykt peakiun (X):

NH, OH H
HyC—C~COOH — A X

)
3. YKaxuTe NpOAYKT TEPMUYECKON JETrUAPATALIMN BAJIMHA:

0 0
a) HyC-CH—CZ 6) HsC-CH,-C7

N0  OH NH,
-0 0
8) HyC-CH,~C7 r) HC—CH—C”
OH \H, OH
NH;

4. VkaxuTe NOPOAYKT, MOJy4aeMbId MpU ACHCTBHUM a30THUCTOM KHUCJIOTHI Ha
CHy(NH,)CH,CH,COOH. O6bsicuute, modemy. s 3TOro MpoBEIUTE BUPTYaTbHBIN
HKCIIEPUMEHT B BUPTYAJIbHOU XUMUYECKOM J1a0OpaTOpHH.

o)
H3C HyC. "C—NH
a) ~ CH-CH,-NH 6) ° CH-HC™ Ny O
. 2-NH, HAC . _CH-HC’
H3C 3 NH-C{ CHgq
o) °o
H,C W %
B) 37 H,C. c-0-C CH
" c-CH-CH ) °CH-HCT “CH-HC, °
3 1 H.C N / \CH
3 NH, H,N 3

5. Kakoii peareHT npuMeHsIeTCsl sl 3aIlIUThl aMUHOTPYTIIE B AaMHHOKHCIIOTAX ?
a) TaHOJI 0) YKCYCHBIN aHTHAPU]T
B) XJIOPOKHCH (ocdopa I') a30THUCTAast KUCJIOTA

3a,Z[aHI/IC 110 TeMaM «lIsaTuusieHHbIE reTCpOUUKIIbI. IllecTuuneHHbIe
reTCpOLUKIIbD)
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Bapuanr 1
1. Kakoe coenunenue (X) 06p33yeTc51 B PE3yJIbTaTe CIASAYIOUINX PEaKIIHil:

C2H
TR SEEE o
t°C B) [ALOl °C ol |
C2H N~ “C,Hsg s~ NH;

2. Pacrionoxute CleAyIONIne COSNUHEHHS B Psii MO _YOBIBAHHK) OCHOBHOCTH,
Jlokaxwure, ucronb3ys 6a3y nanasix ChEMBL.

o ] @@ @Q ann,
b b

a)2>4>1>3
B)4>1>3>2

0)3>4>2>1
r)1>3>4>2

3. Kakas u3 npuBEAEHHBIX CTPYKTYp HE SIBIISIETCS apOMATUYECKON?

a)@ 6)@ W r)Q)N
H H

4. YxaxxuTe NpoayKThl MOJHOIO TUApoau3a 3-ypuauiMoHoocdara. O0bscHUTE,

noyemy. JIns 5TOro mnpoBenIWTE BUPTYAIbHBIM JKCIIEPUMEHT B BUPTYAJIBHOU
XUMHUYECKOH 1abopaTopui.

HO-CH,, O Q HO-CH, NH;
~N
a) | +H3PO4+(KNH 6) +HPO, + | J\'
Y L
OH H H OH OH R
0
HO-CH, , OH \ HO-CH, NH2
© NH o N7 SN
0 Koo M0 K fensont Y
AN NS
Nigie! OH NT N
OH OH v OH H H

5. IIpon3BOAHBIM KaKOTO Te€TEPOIMKIIA sBJIsieTCsl BUTaMuH PP? J[lokaxwure,
ucnonb3ys 0a3y nanueix SciFinder (CAS).

NN AN N
o[ ] o) o) ol ]
H H

Bonpochl K KOHTPOJIbHBIM padoTam

1. Cunre3upoBath 1o peakuuu Bropia nzo0yran.
2. Yka3zarb ommMOKYy B Ha3BaHMM M JaThb NpPaBUIbHOE Ha3BaHHE 2-3TUI-6-

H30IIPOIIHIIrCKCaHa.
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3. Hamwmcarb Bce uzomepsl yriaeBoaopona opyrro-gopmynsl CsHig ¢ OTKpbITOM

LeNbI0, Ha3BaTh UX Mo HomeHknatype NIOTTAK.

Hanucate peakuuto Kydeposa st nentuna-1.

Hanucate peakuuio 1,2-nuOpomnponana ¢ METALTUYECKUM LIUHKOM.

Kak u3 amerusieHa npu NMOMOIIM HEOPTaHUYECKHX PEAreHTOB IMOJIYYUTh H.-

Oyran?

7. Tlpu momoIM KaKuX XUMHUYECKUX PEAKIIUA MOKHO OTIMYUTH ATUIALETUIICH OT
TUMETHIaleTuiIeHa?

8. Hazartb coenunenue no Homenkinarype FOITAK:
CHg

o ok

HaC—CH=CH—CH—C——CH,
I AN
Pe CH,
H,C CHg
9. HamucaTh peakiuio MoJMMepHU3aliuy MpOmHIeHa.
10.Hamucatp peaknuro s IeHTHHA-2.
11.YTto nomy4duTcs Npy B3aMMOJIEHCTBUHM CMECH MPONMIOPOMHUIA U H-
OyTunopomua ¢ HaTpueM?
12.HazBats coequnenue mo Homenknarype MIOITAK:
HsC
HyC——C=C——CH-CH,
13.Yto oOpa3yercs mnpu HuTpoBaHuu 1o KoHoBajoBy yrieBojgopona 2-
MeTuwiOyTaHa?
14.Yto mosy4yuTcs TpU peakuud H. OpPOMHUCTOrO0 NPOIUa CO CHUPTOBBIM
pacTBOPOM HIETOUU?
15.CKOJIbKO pa3iuYHbIX COCAUHEHUN MOJYyYUTCA MPU MPUCOEAUHEHHH OJHOMU
mousekysibl HBr k nzonpeny? (YcinoBust pa3indHbIe).
16.Kakue yrmeBogopoasl  OOpa3yrOTCSs TMPU  IMOJTHOM  BOCCTAaHOBJICHUH
H.OyTHJIOBOTO CIIUPTa, alleToHa?
17.Cunte3upoBath 1o peaxiuu Bropiia 2-MeTuiarekcas.
18.Hamucatp peakiuo noauMepu3anuu 0yTaareHa.
19.Hanucate cTpykTypHble (OpMYIBl M Ha3BaTh HM30MEPHI AICTHIICHOBBIX
yriieBoaopo10B C4He.
20.Kakoii yrneBoaopo/] NoJyduTcsi, €ciiv Ha 3,3-AuMeTHi0yTeH-1 nmoaeicTBoBaTh
OpomoMm, a 3aTeM H30BITKOM CIIMPTOBOTO pacTBOpa MIET0Un?
21.HazBatb coeaunenue no Homenkinatype MIOITAK:
CHj
HC=C—CH=CH—C—CH,—OH
H,C—CH,
22.Yt0 o00pa3yeTcs NpU BOCCTAHOBJICHUU OPTO-PEHUIYKCYCHOW KHUCIOTHI C
TIOMOIIBIO 0JIOBA M COJISTHON KUCJIOTHI?
23.YT0 nmosy4uTcs Ipu JeruapaTanuu 2-MeTUINeHTanona-3?
24 .13 6yranauona-1,4 nonyuuts 1,4-nuGpoMOyTaH.
25.13 sTiiibeH3oa noayyuTh napa-aMUHOSTHIIOEH30JI.

26.13 GeH3oJ1a MOIyYnuTh TUITUKIOTEKCHIT ( <:>C> ).
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27.Kakoe BemiecTBO 00pa3yercs MpU OKHUCICHHHM KHUCIbIM pactBopoM KMnO,
napa-au3Tuiadensosna’?

28.113 Kakoro HHUTPOCOEIWHEHHUS U B KaKUX YCIOBUSAX MOXKHO TIOJYYUTh
OeH3uIamMuH?

29.13 nponuaoBOro CrnupTa MoayduTh IPOMHIN300yTUIIOBBIN Aup.

30.Hanucars ypaBHEHHE OKUCIECHUS XJIOPUCTOrO ajuiuiia 1o Baruepy.

31.IlpucoeAMHUTH BOAY K MEHTEHY-2, Ha3BaTh KaTalnu3aTop.

32.13 mponusieHa MoJy4uTh W30IMPOMUIOBBIN CIIUPT, MponaHanoi-1,2.

33.Hammcarp peakniuu OpoMUpOBaHMSI U HUTPOBAHUS aHU30ja (C 00pa3oBaHHEM
MOHO3aMEIIEHHBIX ).

34.TlomyunTh AUATUIOBBIN APHp (ABYMs criocoOamu).

35.U3 HUTpOOEH301a TOTYyYUTh Mema-(HeHUICHINaMUH.

36.Hammcatp B mopsiaKe BO3pAacTaHUS KHUCIBIX CBOWCTB: ()EHON, BOIY, Opmo-
HUTPO(EHOJ, MUKPUHOBYIO KUCIIOTY, TIUIEPUH, METAHOI.

37.Kak BbienuTh ¢eHosll U3 cMecu ero ¢ OeH3wIoBbIM crnuproM? Hamwmcarsb
ypaBHEHUE PEAKIUU.

38.Kakolt mnpoaykT modyduTcss TpH JCHCTBUM METATMYECKOTO HATpUs Ha
HonucTeiit 6eH3un?

39.'maponu3oBaTh BTOP.OPOMHUCTBIA OyTHJI BOJHOM WIENOYBI0O M Ha3BaTh
MOJTy4YE€HHOE COETMHEHUE.

40.113 6eH301a MOTYyIUTh aHU301.

41.113 meTunaneTuIeHa noiay4uTh o-oOpomaneron; opomodopm - CHBTrs.

42.0xucnuTh IeHTaHoH-2 110 [TomoRy.

43.TlomyunTh OPOMAaHTUIAPUT OL-OPOMYKCYCHOM KHUCIOTHI U3 ’TAHOBOM KUCIIOTHI.

44 HamucaTh abJJOJbHYIO M KPOTOHOBYIO KOHJICHCAITUH JIJIS1 2-METUIIIIPOTIaHATIS.

45.Kakoit mpomykT oOpa3yercs, €Ciau K OJTHIOBOMY 3(PHUpPY MPONMUH-2-0BOU
KHUCJIOTHI 1o0aBuTh HBT.

46.113 6eH30ma MoMy4duTh areToPpeHoH (MeTUI(ESHUITKETOH ).

47.Kakoe coeuHeHue o0pasyercs rnpu o0paboTKe Ha XOJOAY U30BAJIEPUAHOBOTO
aJIbJIETU 1A BOJHBIM PACTBOPOM HIETOUH?

48.YT0 momy4uTCs IpH HarpeBaHuu 2-OKCUOYTaHOBOM KUCIOTHI?

49.113 renTa”alisg MOTYYUTh TENTAHOMN-2.

50.ITomyunTh (PEHUITYKCYCHYIO KHCIIOTY U3 OCH3MWIXJIOpHIA.

51.Hanucare koHueHcaruio KiigiizeHa miIsi STHIOBOTO 3dupa H30MaCISHON
KHUCIIOTHI.

52.13 peHnIyKCyCHOro anbJeruia noixyquTh (eHUIaeTUIICH.

53.13 MacnisiHOM KUCIOTHI MOJTYYUTh JUIPONUIKETOH.

54.113 mponmuMoOHOBOTO  ajpjeruja  MOJYYUTh  OKCHUM,  (DEHUITHAPA3O0H,
oucynbpPUTHOE MPON3BOAHOE, [IMAHTHAPUH H alleTalh METUIOBOTO CIIHPTA.

55.HasBatb coequnenue no Homenkiarype MIOIMAK:
O Cl O
I

HaC—C—HC——C——CHj
56.13 xakoro cnimpTa mpu OKUCICHUH (yCIOBUS) 00pa3yeTcs METUIITHIIKETOH?
57.HasBatb coequnenue no Homenkiarype MIOITAK:
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CH; Cl
o
%
Cl—CH,—C=C—cC]
H
58.13 anun1HOBON KUCIIOTHI MOJTYYUTh [IUKIOTEHTAHOH.
59.13 nponuieHa NoayuuTh XJIOPAaHTHIAPUI U30MACIISTHOM KUCIIOTHI.

60.Hanucatp peakiuro:
//o

C
_—""T0—CH,4
\C/O_CH3 + HBr

AN
0

H,C——=C

IIpuMep Ous1eTa UTOTOBOM KOHTPOJIbHOM padoThl Mo Temam 17-19

buier 1
1. Hanummwure CTpyKTYypHYIO (GOpMYITYy AMOJIEOCTEAPUITIIUIICPUHA

2. CKOJBKO ONTHYECKUX HN30MCPOB CYHICCTBYCT AJIA COCAMHCHUS

F H Cl

AN

F~ H H
3. Hanummure crpykrypHyro dhopMmyny o, D-rimrokonupanossl mo duiiepy U 1o
Xeyopcy

4. CuUHTE3UpOBaTh IUIMENTH aJaHUITIIMIUH
5. Hanmwmmwmre peakuuto: nupuaus + HI—

6.2. Onucanune noka3areje 1 KpUTEPUEB KOHTPOJISI yCII€BAEMOCTH,

JIJist OlleHKW 3HAHWW, YMEHHM, HaBBIKOB M (POPMUPOBAHUS KOMIIETECHIIMU TIO
muctuiuinHe «OpraHudeckass XUMHsD) MOXKET MPUMEHSTHCS OalIbHO-pEHTHHTOBAs
CUCTEMAa KOHTPOJIS U OLIEHKHU YCIIEBAEMOCTH CTY/JICHTOB.

B ocuoBy OamibHO-peiiTuHTrOBOM cuctembl (BPC) monoskeHbl NMpUHIMIBI, B
COOTBETCTBHM C KOTOPHIMU (POPMHUpPOBAHUE PEHTHHIA CTYACHTA OCYILECTBIISIETCS B
X0JIE TEKYIIEro M IMPOMEXKYTOYHOTO KOHTpoJisa 3HaHuU. CTyAeHT, HaOpaBmuil B
TEUEHHE CeMecTpa MpPU OCBOCHUU JAUCHHUIUIMHBI HEOOXOAuMOE IS aTTeCTalluu
KOJIMYECTBO 0asIIOB, MOJyYaeT 3a4eT M0 OAUTbHO-PEUTUHIOBOM CHCTEME.

bannbHO-pEUTUHTOBAs CTPYKTYpPA 3a4eTa:

NunuBuayanbHbIie TOMalIHUE 3a0anus — 75 0amioB (15 paborx5 Gassion)
on-line rectuporanue — 50 6amtoB (10 padoTx 5 6amIoB)

KonTtpoasabie padotsl — 150 6amnoB (3 padoTsr x50 6amioB)
JlaGopatopHbie paboTHI (OIIECHUBAETCS MOATOTOBKA K paboTaM, Ka4eCTBO
BBITNIOJIHEHMsI paboT U BeeHue Terpaan) — 30 6amnos

Omnpoc Ha n1abopaTopHbIX paboTax — 55 6aymoB
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HroroBast KoHTpoJIbHAS paboTa — 50 6amtoB
MakcumanbHast CcyMMa 0ajuioB: Syax =75+ 50 + 150 + 30 +55 + 50 = 410 Gamnos.

Tabmuma 7
HlIxana 3auer
OLleHUBAHMS
205 u 6onee OamIoB 3a4TEHO
Menee 205 6annos HE 3a4TEHO

Texymme 3am0DKEHHOCTH TIO WHAWBUAYAJIbHBIM JOMAIIHUAM 3aJaHHSM,
KOHTPOJILHBIM paboTaM, TECTUPOBAHUSAM W 3alHUTE JIA0OPATOPHBIX PAOOT IOJKHBI
ObITh JMKBUAMPOBAHBI B TEUYCHHWE HENETU TIOCIEe CpOKa, OO003HAYEHHOTO B
TEMaTHYEeCKOM IJlaHe J1abopaTOpHBIX pabOT, BO  BpeMs, OIpeaesieMoe
npenojaBareneM. Kaxnmas crnenyiomas Hemenss  OMO3JaHUS  HaKas3bIBaeTCA
BbIYMTaHWEM | Oamia W3 OLEHKU 3a WHIWMBUIyAJIbHOE JIOMAllHEe 3ajJaHue.
OtpaboTku 1Ta00PATOPHBIX PabOT OCYIIECTBIISIIOTCS TOJBKO B MPUCYTCTBUU M TIOJ
PYKOBOJICTBOM JIaOOpaHTa, KOTOPBIM Ha3HAYAEeT BpEeMs OTPaOOTKH.

Busbl  TekyIero KOHTPOJsi: WHAWBHUAyaJbHbIE JIOMAIIHUE  3aJaHUs,
KOHTPOJIbHBIE pabOThI, TECTHUPOBAHWE, ONPOC IO TemaM, 3alluTa Ja0OpPaTOPHBIX
pabor.

Buibl IpOMeKyTOYHOTO KOHTPOJIS 10 AUCITUILINHE: 3a4eT.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE 00ecneuyeHre JUCHUIINHbI

7.1. OcHoBHas IUTEpaTypa

1. I'panodepe U.HU., Ham H.JI. Oprannyeckas Xumus: YUeOHUK NJisi CTYIECHTOB
BY30B. — 8-¢ u31., mepepad. u mom. — M.: FOpaiir, 2013. — 608 c.

2. I'panobepe U.HU., Ham H.JI. Tlpaktuueckue pabOThl U CEMUHAPCKHUE 3aHSITHS TI0
opraHuyeckoit xumuu. 6-e uzg. — M.: IOpaiit, 2012. — 349 c.

3. IIpakTukym no oprannyeckoii xumuu = Workshop on organic chemistry:
yueOoHoe nmocodoue / H. JI. barnasen, A.B. OcunoBa, U.!. iImutpeBckasi [u ap.].;
Poccuiickuii rocynapcrBeHHblii arpapHublii yausepcuteT - MCXA nmenu K. A.
TumupsizeBa (MockBa). — DJIeKTPOH. TeKCTOBBIE 1aH. — MockBa, 2022. — 104

¢. — Kosutekuusi: YueOHasi u yueOHO-MeTOANYECKAS JIUTEepaTypa. —

CBoOoanbii noctyn u3 cetu UHTEpHET (UTEHHUE, IEYATH, KONMPOBAHUE). —

Pexxum nocryna : http://elib.timacad.ru/di/full/s16112022PrakOrgHim.pdf.

7.2. lonosiHUTEILHAS JIUTEpPATYypa

1. Benonyxos C. JI. u Op. IlpakTukym 1o xumMuu (MHPOPMALMOHHO-CIPABOYHBIE
MaTepualbl K JabopaTopHO-MpakTUYECKUM 3aHiaTusiM). M., U3a-Bo PTAY-MCXA
umenu K. A. Tumupsizea, 2013 ., 354 c.
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2. Ilporcesanvckuu H. M., Toxmaxos I'. I1., [mumpues JI. b., Ham H.JI., Pooickosa
E. H Wnentudukaiys HEU3BECTHOI'O OpraHuW4eckoro coeauHeHus. M. U3a-Bo
PTAY-MCXA umenu K. A. Tumnpssena, 2017.

3. benonyxos C. JI., Ilpacesanvckuii H. M. u 0p. COOpHUK 3aa4 U yPaKHEHUHN 0
xumun. M. N3a-Bo PITAY-MCXA umenu K.A. Tumupsizena, 2015.

7.3. MeToauveckne yKa3aHusl, peKOMEHAAIUM U APyrue MaTepuaibl K
3aHATHAM

1. boes B.U., /[luumpues JI. b., Toxmaxos I'Il., I panobepe U.U., Ham H.JL,
Poorcrkosa E. H. Tlox obmeit pen. mpod. H. M. IIpxeBansckoro. «Opranu3anus
y4eOHOro mnpoiiecca o Kypey «Opranuyeckast XUMus» (METOJUYECKUE YKAa3aHUs).
N3n-Bo PI'AY-MCXA umenu K. A. Tumupsizena, 2011.

2. JImumpues JI. b., Toxmaxoe I'11., Ham H.JI., Yenunckuu I1.1O., Pojckoea E.
H., Jenucos I1J].. Tlonm oOmeir pen. mpod. H. M. IlpxkeBanasckoro.
«CamocTosTenbHas paboTa CTYJEHTOB 10 Kypcy «OpraHuueckas XUMHs
(metomuueckue ykazanus). M3n-Bo PTAY-MCXA wumenun K.A. Tumupsizesa,
2011.

3. LIpowcesanvckun H M., Poowckoea E.H., Ham HJIL, Toxmaxose I'IL,
JImumpuee JI.b., Yenunckuu I1L1O., Jlyxuna HU.B. JlabopaTOpHO-TIPAaKTUYECKUE
paboThl MO oOpraHuuecko xumuu (padbouas terpaab). M3a-Bo PI'AY-MCXA
nmenu K. A. Tumupsizea, 2017.

8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHHMKAIIMOHHOM CEeTH
«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOECHHUS TN CIMIJIMHBI

1. Iporpamma ChemLab. — mis mpoBeneHus BHPTYalbHBIX XHMHYECKUX
AKCHEPUMEHTOB (OTKPBITHIN 10CTYI)

2. Ilporpamma MathLab — st MoieTupoBaHuUs BIUSIHUASL YCIOBHI XUMUYECKUX
peaxiuii, KaTaJu3aTOpoOB W MHTMOMTOPOB Ha BBIXOJA MNPOAYKTOB MpU MPOBEACHUU
HKCIIEPUMEHTOB (OTKPBITBIN JOCTY)

3. Scifinder - mouck METOAMK CUHTE3a, TUTEPATYPHBIA M MTATEHTHBIN TIOUCK I10
XUMUU(OTKPBITBIN TOCTYII)

4. ACros 0rganics - mouck B Katajorax (OTKPBITBINA JOCTYII)

5. ChemSource — MaTepHET-pecypce 1o pa3ienaM XUMUAU (OTKPBITBI  JTOCTYI)

6. ChemFinder Databases Search momckoBas cuctema mo 100 xuMHUecCKUM
caiitaM (OTKpBITBIN JOCTYI)

7. basa pnmaHHbBIX «XHMHUA» BCEepOCCHMHCKOrO HMHCTUTYTAa HAy4HOUM U
texaudeckot mHpopmarmu (BUHUTH). Hoctynuel crnemyromue Oa3bl JTaHHBIX,
coaepkamme HHPoOpMAIMlo B o0nactd xXuUMHH: XuMmus, OU3MKO-XUMHYECKas
ounonorus, OxpaHa okpyxkarorieit cpeansr, O030pHhl.

8. www. webelements.com (OTKpBITBIH JOCTYII)

9. www. XumukK.ru (OTKpBITBIH TOCTYIT)

10. www.scifinder.cas.org

11. www.reaxys.com

12. http://zinc15.docking.org
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http://www.cas.org/SCIFINDER/scicover2.html
http://acros.com/
http://www.chemconnect.com/
http://www.chemfinder.com/
http://www.scifinder.cas.org/
http://www.reaxys.com/
http://zinc15.docking.org/

13. https://pubchem.ncbi.nim.nih.gov/
14. http://www.chemspider.com/
15. https://www.ebi.ac.uk/chembl/
16. https://portal.tpu.ru/ceor/v lab
17. https://pl-lic.ru/
18. https://phet.colorado.edu/
19. https://vrchemlab.ru/
20. https://www.youtube.com/channel/UCr1PT0JducMG1-SP8hpt18A

9. Onucanue MaTepUaIbHO-TEXHUYECKOH 0a3bl, HE00XO0AUMO 11
ocylecTBJIeHHsI 00Pa30BaTEJIbLHOI0 MPOLecca MO AMCIUIJINHE

Tabnuua 7
CeegeHus 00 00eCIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
KaOMHeTaMM, J1a00paTOPUAMHU

HaumeHoBaHMe cienmuaJIbHbIX

NOMeIleHHH U IOMeIlleHuH 1151 OCHAIIIEHHOCTH CIIEIHAJLHBIX IOMEIeHNH 1
CaMOCTOSATEIbHOI pa6oThl (Ne yueOHOTO NMOMeIeHUI VIS CAMOCTOSITeIbHOI PadoThI
Kopmyca, Ne ay1MmTopun)
1 2
JlexmonHas ayauTopus (y4eOHbIi KopIryc 1. MynbTUMUUITHAS YCTAHOBKA B KOMILIEKCE C
Ne 6, borbIias XuMHKa) xomnbrotepom 1 mr. (Mue.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)
3. Jlocka menoBas — 3 mmIT.
4.Cton nUCbMEHHBIN — 1 mT

Jlexunonnas aynuropus (y4eOHbIH KOPITYC 1.Crenp «Ilepuoauueckas taou. J[.1. MenneneeBay
Ne 6, ayn. Ne 333) lr. (MuB.Ne101237/1)

2.MynbTUMUIUITHAS YCTaHOBKA B KOMILIEKCE C
komnbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
NuB.Ne 591711/1)

3. Tpubyna 1 mrt (MuB.Ne591742/1)

4. CTOoJbl TUCbMEHHBIE — 2 IIT.

5. Jlocka menoBast — 1 miT.

6.ITapTsl — 18 mmT.

7.Ctyn Tabypet — 36 1mr.

Vuebnas naboparopus (yueOnsiii kopmyc Ne 6, | 1.BoiTspkuO# mikad 2 mr. (MuaB.Ne558387/1,
ayn. Ne 232) NuB.Ne558387/2)

2.1Ikad ns peaktuBoB 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.kad ans mocyast 1 mr. (MaB.Ne558385/2)
4.Crenp «Ilepun cuct. .M. Menneneesa 1
wT.(MuB.Ne560006)

5.Moka naboparopnas 7 it (MuB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
HuB.Ne558384/7, us.Ne558384/9, MuB.Ne558384/8,
NuB.Ne558384/5)

6. Cton nabopatopHslit — 16 mT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.
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9. PH-metp — 1 mt. (MHB.Ne 557189)

10. Moiika naboparopnas 6 mr. (MuB. Ne 558384/1,
WuB. Ne 558384/2, uB. No 558384/3, NHB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becsl ananurnueckue — 1 mt. (MuB.Ne 558408/2)
11. Becsol anexkrponnsie — 1 mr.(MuB.Ne 558409/4)
12. Dnexrponeus — 1 mt. (MaB.Ne 558410/1)
13.9nekrpomkad cymmnbhbiid — 1mr. (MaB.Ne
558411/2)

14.ITuceMeHHbIi cTOT — | 1mIT.

YuebOnas nadopaTopus (yueOnsiii kopmyc Ne 6, | 1.BeiTsxHOM mikad 2 mT. (MaB.Ne558387,

ayz. Ne 235) NuB.Ne558387/3)

2.1Ikad s peakruBoB 2 mT (MHB.Ne558386,
NuB.Ne558386/1)

3.1xad ans nocynsl 2 wt. (MuB.Ne558385/1,
NuB.Ne558385)

4.Crenp «Ilepun cuct. JI.1. Menneneena 1
wt.(MuB.Ne560005)

5.Moxka na6oparopnas 7 it (MuB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
MuB.Ne558384/7, UuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cton mabopatopHsbIii — 27 1mT.

7.Ctyn Tabypet — 30 .

8. Hocka menoBast — 1 mit.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika na6oparopHas 7iut. (MuB. Ne 558384/7,
Mus. Ne 558384/8, Mus. Ne 558384/9, us. Ne
558384/10 NuB. Ne 558384/11, NuB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becsr ananutudeckue — 1 mr. (Mus.Ne 558408/3)
11. Becol anextponnsie — 1 mt.(MuB.Ne 558409/5)
12. Onextponeus — 1 mt. (MuB.Ne 558410)
13.9nexTpomkad cymmnbHbii — 1T, (MHB.Ne
558411)

14.ITuceMeHHbBINA CTOT — 1 TIT.

10. MeToanueckne PEKOMEHIAIUN Oﬁy‘laIOIIII/IMCﬂ 10 OCBOCHHMIO JMCIHHUIIJIMHBI

JIJ1st OCBOEHUST TUCIIMIUTMHBI « XUMUSI OPTaHUYECKash CTyJIeHTaM He0OX0IUuMO
UMETh PEKOMEHJIyeMble yUeOHUKH U y4eOHble mocobus. [Ipu ocBoeHnm Kakmoil u3
TEM JUCUUIUIMHBI CTYJIEHT MOJDKEH IOCenaTh JICKIWUA, BHUMATEIbHO HM3YyYUTh H
3aKOHCIIEKTUPOBaTh MaTepuaid 1O OINpEJCICHHOW TeMme, TMOJITOTOBUTHCS K
BBINIOJIHEHUIO JTAOOpAaTOpPHOM paboThl, BBINOJIHUTH JIA0OpAaTOpHYIO paboTy B
naboparopun u 3amUTUTH €€, Kaxnaplii u3 BHAOB Yy4eOHOW JESITEIBLHOCTH
OLICHMBaeTCsl B OajulaXx M Y4YHUTBIBA€TCS B PEUTHHIe cTyAeHTa. s caMOKOHTpOJIs
CTYJICHTOB TIpeAHa3HA4YCHbl WHAWBUyaTbHbIC 3aJaHUsl, KOHTPOJIbHBIE BOIPOCHI U
YOPAKHEHHUSI W BOMPOCHI [JIsi MOJATOTOBKM K ompocy. KoHTponab oOcBoeHUsI Tem
CTYJIEHTOM OCYIIECTBIISIETCS B BUJI€ KOHTPOJIBHBIX PabOT U Ompoca Mo TeEMaM.
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JIns KOHCHEKTUPOBAaHUS MATEPHANIOB 3aHATHM PEKOMEHAYETCS 3aBECTH
OTZEJIBHYIO TE€TPalb U3 96 nucTtoB. KOHCIEKT KaX0r0 3aHATHUS CIEAYET HAYMHATH C
Ha3BaHMWS TEMbl W YKa3aHUs JaThl €ro MpoBeldcHUs. Bce 3arosioBku pa3nenoB
Marepuajia CIeQyeT YETKO BBIAEIATh, HalpuUMeEp, MOAYepKuBaHUEM. Bo Bpewms
3aHATUA CJIEAYET BHUMATEIBHO CJIEOUTh 3a XOJOM MBICIM NPENoJaBaTens U
3aMKChIBATh BAKHEUIIINE ONpPENeNeHusI, pa3bsiCHEHUS, POPMYIIbI, HA3BaHUS BEIIECTB,
YpaBHEHUS XUMHUYECKUX peakuuid. Takke HyXHO CTapaTbCs BOCIPOU3BOJIUTH B
KOHCIIEKTE PpUCYHKH U TaOJMILbI, KOTOpPBIE JEMOHCTPHPYET MpErnoaaBaTeib.
Marepuasl, KOTOpBIM Ka)K€TCA CTYIEHTY HEJOCTATOYHO TOHSTHBIM, CIIETyET
popadboTaTh N0 y4eOHUKY M BOCIIOJIB30BATHCS MOMOIIBIO MpenoaasaTens. Paborars
C KOHCIIEKTOM HY>KHO €KEHEJEIbHO, BHOCA B HETO CBOM JOIOJHEHMS, 3aME€UaHus U
BOIIPOCHI (17151 3TOTO B TETPAIU CIEIYET OCTABIATH LIMPOKHE MOJIS).

JIns moAroTOBKM M (DUKCUPOBAHMS JTA0OPATOPHBIX PabOT clienyeT 3aBECTH
OTIENIbHYIO TeTpaab U3 48 nuctoB (JabopatopHbiil xypHai). Ilpu moaroroBke k
nabopatopHoil paboTe cienyeT cocTaBUTh KpaTkui (1-1,5 cTpaHHIBI) KOHCHEKT
TEOPETUYECKOr0 MaTepuaja, Ha KOTOPOM OCHOBaHA JaHHas jlabopaTopHas padoTa.
JUis MOATOTOBKM KOHCIEKTa HCHOJIb3YIOT TJIaBbl y4eOHUKA, PEKOMEHOBAHHBIC
IIPENOIAaBATENEM, U KOHCIEKT, 3allMCaHHBIM Ha 3aHATHM. Takxke Npu JOMaIIHEH
CaMOCTOSITENIbHOM MOJTOTOBKE K JIAOOpaTOPHOU paboTe HYKHO HAUEPTUTh TaOJIUIIBL,
NPUBEAEHHBIE B TIPAKTUKYME, U MMPOU3BECTH HEOOXOAUMBbIE JIs IPOBEJICHUS PaOOTHI
pacu€rbl. JloMalHsAA MOATrOTOBKA SIBISIETCS HEOOXOIMMOM YacThiO JaOOpaTOpPHOM
paboTel. be3 HeE HEBO3MOXKEH OCMBICICHHBIM TOAXOJ K  BBINOJHEHUIO
HKCIIEPUMEHTOB U H3MepeHui. Kpome Toro, orpaHudeHHOE BpeMs, OTBOJMMOE Ha
BBINIOJIHEHHE J1a00OpaTOpHOM paboThl, TpeOyeT XOpOoLoO CKOOPAMHUPOBAHHBIX
NEUCTBUNA  CTYyIEHTa, K KOTOPbIM TakKe HEO0OXOAUMO  MpEeABAPUTEIIHHO
noarotoButhes. llocme  3aBepiieHUss  AKCIEPUMEHTANBHOM  4YacTH  padOoThI
HEOOXOMMO MPOU3BECTH 00pabOTKY MOJYyUYEHHBIX PE3YyJIbTaTOB, CAENATh BHIBOJBI U
3alUTUTH paboTy y MpenojaBaTesl.

Jlis moBTOpeHUs U NpopaOOTKH 3HAHUM, MOJYYEHHBIX Ha JAOOpaTOPHBIX
paboTrax, peKOMEHIYeTCs] MPUMEHSATh BUPTYAJIbHBIM MPOTrpaMMHBIN J1a0OpaTOPHBIM
KOMILIEKC (10 BBIOODY).

B xome 3aHATHS HYXHO aKTHUBHO paboTaTh, OTBeYass Ha BOMIPOCHI
IpernojaBaresisi, y4acTBysd B JUCKYCCMM U 3aJaBas COOCTBEHHBbIE BOMNPOCHI IS
YSICHEHUS CJIOKHOTO JUIsl TOHMMAaHMs MaTepuarna.

Ha mnepBoM 3aHATHM BCE CTYIEHTHl 3HAKOMATCS C MpaBUJIAMU TEXHUKU
O0e3omacHOCTM M 00S3aHBl  CTPOTO  BBIMOJHATH KX NPU TNPOBEIECHUU BCEX
71a00paTOPHBIX PadOT.

[Iporyck 3aHsTHil 0€3 yBaXUTENbHOW NPUYMHBI HE  JOIMYCKAETCS.
3an10mKeHHOCTH  (MpOMyUIEHHbIEe  J1abopaTopHble  palbOThl,  HEBBINOJIHEHHbBIE
WHIMBHUIyaJIbHbIE TOMAIIHUE 33aJJaHuUs, KOHTPOJIbHBIE PAOOThI, KOJUIOKBUYM) JTOJIKHBI
OBbITh JTUKBUAMPOBAHBI. Tekylue 3aJ0KEHHOCTH MO0 MHIUWBUIAYAIbHBIM JOMAIITHUM
3aJlaHuSIM, KOHTPOJIbHBIM pabOTaM M 3aIluTe JIa0OPAaTOPHBIX PadOT JOJKHBI OBITH
JVKBUIUPOBAHbl B TEUEHUE HEAENHU IOCJE CPOKa, 0003HAYEHHOIO0 B TEMaTUYECKOM
IUIaHe J1TabopaTOpHBIX PadoT, BO BpeMs, OlpenensieMoe mnpemnonaBareneM. Kaxmas
clenyromas HeAeslsd ONo3JaHusl HaKa3blBA€TCS BbUMTAaHWMEM | Oaiia M3 OLICHKHU 3a
nomaiiHee 3agaHue. OTpaboTku J1abOpaTOpHBIX PabOT OCYLIECTBISIOTCS TOJBKO B
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OPUCYTCTBUM M TIOJ PYKOBOJACTBOM JIaDOpaHTa, KOTOPHIM Ha3HA4YaeT BpeMs
OTpaOOTKH.

CamocrosiTennbHasi paboTa CTYAEHTOB HaJl KypCOM JIUCHUUILTUHBI «XHMHUS
3aKJIF0YAETCsl B CUCTEMATHUECKON padoTe ¢ yIeOHUKOM U JICKIHSMH, MMOATOTOBKE K
1abopaTopHbIM paboTaM, KOHTPOJIbHBIM paboTaM U KoutokBuyMam. Ocoboe MecTo B
CaMOCTOSITENILHOW paboTe 3aHWMaeT BBHITIOJHCHHE WHIUBUAYAIBHBIX JOMAITHUX
3aJJaHUil, KOTOpbIE IMO3BOJISIIOT OCYIIECTBISITH CAMOKOHTPOJIb YCBOGHHUS Y4EOHOTO
MaTepuaia, MPUBUBAIOT HABBIKU MOUCKA HEOOXOIUMON XUMHUUIECKOW WH(OPMAITUU H
HEOOXOJMMBIX B OymymIed MpaKTUYECKOW NeSTebHOCTH OaKallaBpOB XHMHUYECKHX
pacueTos.

[Ipu pemenun 3amad  HEOOXOAUMO pa3oOpaTh BCE THUIOBBIC 3a/ayw,
NpUBEAEHHBIE KO BCEM TEMaM, YTO TIOMOXKET B BBINIOJIHCHHHM WHIUBUIYAIBHOTO
JIOMAIITHETO 3aJaHKs W KOHTPOJBHOW pabOThI, KOTOpas 3aBepIIacT KaXKIYI0 TEMY

Kypca.

Buab! 1 popmMbI 0TPAOGOTKH NPONYLIEHHBIX 3AHATHH

[IpomymieHHbIe JEKIUH CTYIEHT OTpaldaThIBa€T CaMOCTOSITENIBHO, H3ydas
y4EOHUK U TOTOTHUTEIBHYIO IUTEPATYPY MO COOTBETCTBYIOIIUM TEMAM.

CryneHT, mpOIyCTUBIIMK JabOpaTOpHBIE 3aHATHS, O05S3aH TMOATOTOBHUTH
KOHCIIEKT MPOMYIIEHHONW Tab0paTopHO paboThI, MPEJOCTABUTh PEIICHUE TECTOBBIX
3aJlaHui MO0 MPOMYIIEHHONW TeMe U B MPUCYTCTBHM JIabopaHTa Kadeapbl oTpadoTaTh
e€ B cBOOOJHOE OT 3aHATHI Bpems. CTyaeHT 0e3 KOHCIeKTa JabopaTopHOil paboThI
He jJomyckaercs 10 orpabotku. [Tocne BeimoaHeHUs 1a00paTOPHOM pabOTHI JTAOOpaHT
B KOHCIIEKTE CTaBUT JaTy OTPAOOTKU U MOIIHCH.

Texyiue 3a70KEHHOCTH 110 MHIMBUYaJIbHBIM JJOMAIIHUM 33JaHUSM,
KOHTPOJILHOM paboTe U 3aIIHuTe TaOOPATOPHBIX PaOOT JOJKHBI OBITH
JMKBUIUPOBAHBI B TEUEHHUE HEJENIN NOCIIE CPOKA, 0003HAUYEHHOTO B TEMAaTHYECKOM
1U1aHe J1a00paTOpHBIX padOT, BO BPEMsI, ONPEIEIIIEMOE PENOo1aBaTEIeM.

11. MeToauyecKkue peKOMeHAallMU MpenoaaBaTeJsiM 10 OPraHu3amuu 00ydeHus!
10 JUCHHUILINHE

Cneunduka aucuumiimHbl  «OpraHuyeckas XUMHUS» — 3aKJIO4aeTcss B
HEpPA3pbIBHOW CBS3M TEOPUM C MPAKTUKOU. TeopeTudyeckue 3HaHUA, KOTOpbIE
CTYACHTHI [OJIy4alOT IIPU CAMOCTOSTEIBHOW TOATOTOBKE, NOATBEPKIAKOTCI U
YCBAaMBAIOTCS Ha JA0OPATOPHBIX 3aHATHUSIX. 11 yCNEIHOro yCBOEHHsS MaTrepualia
HEOOXOJMMBbl 3HAHMS HEOPraHUYECKOM XUMUU B 00BEME, NPEayCMOTPEHHOM
rOCyJapCTBEHHbIM  00pa30BaTeNbHBIM  CTaHJApPTOM  BBICIIETO  OOpa3oBaHMs,
MAaTEeMaTUKU U DJIEMEHTApPHOW CTaTUCTUKU. [IOBBIIIEHNE yPOBHS 3HAHUU 110 XUMHH Y
CTYIICHTOB HEpa3pbIBHO CBA3aHO C IIONCKOM U BHEAPEHUEM HOBBIX IyTEW
COBEPILECHCTBOBAHUS METOAUKU MIPEIOIABaAHMUS:

- HCIMOJb30BaHUE pPa3zHOOOpa3HbIX (OpM, METOAOB U MPUEMOB AKTHUBU3ALNU
IIO3HABATEJILHOM JESITEIbHOCTH yJaluuxcs (B T.4. HHTEPAKTHUBHBIX);

- HCMOJb30BaHME HArJSAHOTO MaTepuana: TaONWl, pPHCYHKOB, CXEM,
IIPUPOJIHBIX MUHEPAJIOB, JEMOHCTPALUs OIIBITOB,;
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- pelIeHre XUMUYECKUX PACUYETHBIX U SKCIIEPUMEHTAIBHBIX 33/1ad KaK METOJ
00y4YeHUs XUMHUH;

- KOMITBIOTEepU3alvsl O0YICHUS;

- HCIIOJIb30BaHMUE PA3IMYHBIX (HOpPM OpraHU3aIMU CAMOCTOSITETLHOW PabOTHI
CTYZICHTOB: WHAWBUIyaJIbHAS, TPYNIIOBasi, KOJJICKTUBHAS;

- -3HaKOMCTBO ¢ JIeKTpoHHBIMU O0a3amu naHHbIX SciFinder (CAS), Reaxys,
ZINC, PubChem, ChEMBL, Chem Spider;

- OpraHu3aIys NHAUBHIYaIbHON paObOThI

- OpraHm3aiys WHIUBUAYAIbHOH pabOThI CTYJACHTOB C YYETOM YpPOBHS
IIOJITOTOBKH;

- CHCTEMaTHYECKUU KOHTPOJb 3HAHUW B mpolecce oOydeHus (IpoBepKa
VHIMBUIYAIBHBIX 3aJaHHM, MPOBEACHHE KOHTPOJBHBIX pabOT, OMPOCOB, NPHEM
n1a0opaTtopHbIX paboT, ON-line TectupoBanue).

IIporpammy paspadorana: //

/
Cokoposa H.B., k.X.H., JOIIEHT ; 7/ //
Fid
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PEIIEH3UA

Ha pa6ouyro nporpammy gucuunannbl «b1.0.13.02 Opranuyeckasi XUuMHs»
OIIOII BO no moays «b1.0.13 Xumus» no nanpasiennio 35.03.01 JlecHoe eio
(kBasmu(puKanMs BITYCKHUKA — 0aKaJiaBp)

Topmmuaeim C.I1., mpodeccopom kadeapsl arpOHOMHUYECKOH, OHMOJIOTMYECKOW XUMHU M
papuonorun ®PI'BOY BO «Poccuiickuil rocynapcTBeHHbIN arpapHblii yHuBepcuteT - MCXA
umenu K.A. TumwupsizeBa», OOKTOpOM OHOJOTMYECKHX HayK (lajgee IO TEKCTy pEeLEeH3EHT),
npoBe/ieHa pereH3ust padoueit mporpammbl auctuIuiMHbl «b1.0.13.02 Opranuueckass XuUMHs»
OIIOII BO no nanpasnennto 35.03.01 — «/lecroe denoy, HanpaBiaeHHOCTH (poduis): «[{udpoBoe
JIECHOE XO03scTBOY» (OakanaBpuar), pazpadborannoit B ®I'bOY BO «Poccwuiickuii rocyaapcTBEHHBIH
arpapubiii yauBepcuter — MCXA umenu K.A. TumupszeBay, Ha kadeape xumun (pa3paboTIuK —
CokopoBa H.B., poment kadenpbl XuMmuM, KaHIWAAT XHMHUYECKHX Hayk). Paccmotpes
MIPEJICTaBICHHbBIE HA PEIICH3UIO MaTeprallbl, PELEH3EHT IPUILEI K CISAYIOIINM BbIBOJAM:

1. IpenpsBnennas pabouas mporpamma aucuuiuinHbl «b1.0.13.02 Oprannveckass XUMHSD)
(manee mo Ttekcry Ilporpamma) coorBerctByeT TpeboBanusiM PI'OC mo nampaienuto 35.03.01
Jlecnoe pneno. Ilporpamma COJEPKUT BCE OCHOBHBIE pa3feiibl, COOTBETCTBYET TpeOOBaHUIM K
HOPMAaTHUBHO-METOIUYECKUM JTOKYMEHTAM.

2. llpeacraBnennas B IIporpamme axkTyanbHOCTh Y4Y€OHOH JUCHUIUIMHBI B PaMKax
peanuzanuu OIIOII BO He nojuiekuT COMHEHUIO — TUCIUIIIIMHA OTHOCUTCS K 0053aTeNbHOM yacTu
yaeOHoro nukia — bl.

3. Ilpencrasiennsie B [IporpaMme 1enu TUCHUIUIMHBI COOTBETCTBYIOT TpeboBaHusiM OI'OC
BO namnpasnenus 35.03.01 Jlecnoe neno.

4. B coorBerctBuu ¢ Ilporpammoii 3a aucuunnuHon «b1.0.13.02 Opranuueckas XuMus»
3akperuieHa 1 kommerennms. Juctmmmmaa «b1.0.13.02 Opraanyeckast XuMUs» U MPEICTABICHHAS
[TporpamMma ciocobHa peann3oBaTh €€ B 00BIBICHHBIX TPEOOBAHUSX.

5. O6mas tpynoémkocts aucuuiuHbl «b1.0.13.02 Opranuyeckass XUMHs» COCTaBISIET 3
3au€THbIX enuHulbl (108 yaca).

6. Mudopmamuss o B3aMMOCBS3M H3YyYaeMbIX AMCHUUIUIMH M BOIPOCAM HCKIIOYEHUS
nyOnupoBaHUs B COAEPYKAHUU JUCLUUIUIMH COOTBETCTBYET JEHCTBUTENBHOCTH. JlucuMIIINHA
«b1.0.13.02 Opranuueckass XuMus» B3auMocBsizaHa ¢ Japyrumu nuciumummHamu OITOIT BO u
VYyeOHoro mnanHa no HampasieHuto 35.03.01 JlecHoe neno u BO3MOXKHOCTH yONMpOBaHUS B
COJIEp’)KaHUU OTCYTCTBYET.

7. IlpencraBinennas  IIporpamMma  mpeamonaraer  MCHOJb30BAaHHME  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOIMH, HCHOJb3yeMble MPH pealu3aldd pa3InYHbIX BHJOB Y4eOHOMU
paboTel. @opMbl 00pa30BaTEIbHBIX TEXHOJIOTHI_COOTBETCTBYIOT CHEIU(PUKE AUCIIUITINHBI.

8. Ilporpamma aucuuminisl «b1.0.13.02 Opranuueckas XUMuUs» Mpeanoaaraet 4 3aHATH
B UHTEPAKTUBHOU opme.

9. Buapl, coaepxaHue U TPYHAOEMKOCTb CaMOCTOSTENBHOW pabOTBl  CTYICHTOB,
npencraBieHHble B [Iporpamme, COOTBETCTBYIOT TpeOOBaHUSM K MOJATOTOBKE BBITYCKHUKOB,
conepxamumest Bo @PI'OC BO nanpasnenus 35.03.01 JlecHoe neno.

10. IlpencraBnenHsle u omnucaHHble B [lporpamMMe QopMbl TeKylied OIEHKH 3HAHUH
(MHOMBHyaJbHBIE 3aJaHMs, KOHTPOJIbHBIE pabOThl, OMpOC, 3alluTa J1abopaTopHBIX padoT),
COOTBETCTBYIOT clielr(puKe TUCIUIUIUHBI U TPEOOBAaHUSAM K BBIITYCKHHUKAM.

dopma NpOMEXKYTOUYHOTO KOHTPOJIS 3HAHUU CTYIEHTOB, NpeaycMoTpeHHas [Iporpammoii,
ocyliecTBisieTcss B (hopMe dK3aMEeHa, YTO COOTBETCTBYET CTATYCY MUCIHUIUIMHBI, KaK JUCIMITIUHBI
oOsi3arenbHONM yacTu yuyebHoro mukia — bl ®I'OC BO wnampasnenus 35.03.01 JlecHoe aero.
@opMBl OLIEHKM 3HAaHWW, NpeacTaBleHHble B lIporpamme, COOTBETCTBYIOT cnenuduke
JUCLUTUIMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

11. YueOGHO-MeTOAMYECKOE  OOECIEYeHHEe  TUCHUIUIMHBI  TPEJCTaBIEHO:  OCHOBHOM
autepatypoil — 3 ucroyHHMKa (0a30BBI Y4eOHMK W y4eOHOE IMOcoOHe Al CaMOCTOSTEIbHOM
paboThI), TOTIOTHUTEIILHON JTUTEpaTypoil — 3 HaumeHoBaHus1, HTepHeT-pecypchl — 20 HCTOYHMKOB
u cootBercTBYeT TpeboBanusaM OI'OC BO nampasnenuto 35.03.01 Jlecnoe aerno.




12. MarepuanpbHO-TeXHUYECKOE OOecleueHne IUCIUIUIMHBI COOTBETCTBYET CHEIU(pUKE
mucuuruinHbl «b1.0.13.02 Opranuueckast XUMUsS» U 00€CTIeYMBAET UCIIONIb30BAHUE COBPEMEHHBIX
00pa30BaTeNbHBIX, B TOM YHCII€ HHTEPAKTUBHBIX METO0B O0YUEHHUS.

13. Meroauueckue  pPEKOMEHIAIMHM  CTYyJCHTaM W METOAMYECKHE  PEKOMEHIAlNuu
IpEenoJiaBaTessiM 0 OpraHu3ali 00y4eHHUs IO JUCLUIUIMHE AAI0T MPEJICTaBICHHUE O crenupuKe
o0yuenus o gucuuruimie «b1.0.13.02 Oprannueckas XuMus».

OBILIUE BBIBOJbI
Ha ocHoBaHuM NpOBEAEHHON pEIEH3UU MOXKHO CJeNaTh 3aKI0YeHHe, UYTO XapakTep,
CTPYKTYypa M coJepkanue padoued mporpammbl quctiuiinibl «b1.0.13.02 Opranudeckas XuMUs»»
OIIOIT BO no nanpasnenunto 35.03.01 JlecHoe zmeno (kBanupuKanus BHITYCKHUKA — OaKkanaBp),
pa3pabotannas CokopoBoii H.B., nmouentom kadenpsl XUMHHM, KaHIUAATOM XHMUYECKUX HayK,
cootBercTBYeT TpeboBanusiMm GI'OC BO, coBpeMeHHBIM TpeOOBaHHUAM KOHOMHUKH, PHIHKA TPyHAa U
MO3BOJIUT IIpHU €€ peanu3aliy yCHemHo ooecnednTs (GOpMUPOBAHUE 3aIBICHHBIX KOMIIETCHIIUH.

Penenzent: bBopucoB Bb.A., mpodeccop kadeapsl NMOYBOBEICHHS, W
reojjorn W JaHamadToBeneHUs,  Poccuiickmii :
roCy/IapCTBEHHBI arpapHblii yHuBepcuter - MCXA F

umenu K. A. TumupszeBa, JOKTOp OMOTOTUYECKUX HAYK «28» aBrycra 2025r.

49



