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AHHOTALIUA
padoueii nporpaMmmbl yueOHoi gucuuiuinabl 51.0.22 «Xumns opranudeckas)
71 IOATOTOBKM 0akanaBpoB no Hanpaiaenuio 36.03.01 BerepunapHo-
CaHUTAPHAasi IKCNEPTH3a, HATPABICHHOCTD: [IpOU3BOICTBEHHBIN KOHTPOJIb CHIPhS U
MALIEBOU MPOLYKIINH

Ieabr ocBoeHMS] JUCHMIUIMHBI: OCBOCHHME CTYJCHTAMU TEOPETUYECKUX U
MPaKTUYECKUX 3HAHUN, MPUOOPETEHNE YMEHUI U HABBIKOB 0 OPraHUYECKOW XUMUH,
a TaK>K€ BO3MOXXHOCTH JTAJIbHEUIIIEr0 CaMOCTOSITEIbHOIO OCBOCHHUSI 3HAHUM B 001aCTH
XUMHYECKOTO aHaIn3a Mpu paboTe ¢ OpraHMYEeCKUMHU BEIIECTBAMHU, 03HAKOMJIIEHHUE C
OCHOBaMH OHMOOPraHWYECKOM XUMHUHU W HCIOJIb30BaHHEM OHOJIOTMYECKH AKTHUBHBIX
BEILIECTB B CEILCKOM XO35ICTBE.

3HaKOMCTBO C JIeKTpOHHBIMU Oa3zamu gaHHbIX SCiFinder (CAS), Reaxys, ZINC,
PubChem, ChEMBL, Chem Spider.

N3yyenue mnporpaMMHOTO OOecreueHUsi BUPTYaJIbHBIX JIA0OPAaTOPHBIX PabOT
(Buptyanbubie nabopatopun Tomckoro Ilommrexa, ProgramLab, PhET, VR
Chemisrty Lab, Virtual Chemistry Experimens).

MecTO AMCHUILUIMHBI B Y4e€0OHOM IUIAHE: JUCIMIUIMHA BKJIIOYEHA B HMUKI b1,
o0si3aTesibHasl 4acTh, AMCIUIUIMHA OCBAaMBAETCA BO 2 CEMECTpE IO HaNpaBJICHUIO
noarotoBku 36.03.01 — BerepunapHO-caHUTapHas SKCHEPTU3A.

TpeboBaHus K pe3yJibTaTaM 0CBOEHMS IUCIHUIIMHBI: B PE3YJIbTATe OCBOCHUS
nucuuIuiuebl - popmupyetrcsa  caenyromas komnereHuus: OIIK-4. Wunuxatopsl
kommereniun: OIIK-4.1; OIIK-4.2; OIIK-4.3

Kpartkoe coxepxkaHue NUCHUIUIMHBI: TEOPETUYECKHE OCHOBBI OPTaHUYECKOMN
XUMUH, IPUEMBI U1 METO/Ibl, OCHOBHBIE BelllecTBa Ouocheprl. YTIeBOAOPOIbI (ATKaHBI,
aJKEHbl, AaJKUHbI, JIUCHOBBIE, apeHbl). DyHKIHOHAIbHBIE  IPOU3BOJHBIE
yIIAEBOAOPOIOB (CIUPTHI, (PEHOJIBI, aNbAETUIbI, KETOHBI, KapOOHOBBIC KHUCIIOTHI,
amunbl). [lpupogubsie coeauHeHUs (JIUMUIBI, caxapa, AMUHOKHCIIOTBI, OCJIKH).
['eTepolMKINYECKUE COCTUHEHUSI.

Oo0mas TpynoemMkocTs aucuuminnbi: 108/3 (wacos/3au. en.).
IIpoMeKyTOYHBIN KOHTPOJIb: DK3aMEH.

1. Ilesqsb 0OCBOEHMS IV CHUILTUHBI
[lenapt0 OCBOEHUS! AUCIUIUIMHBI «XUMUSI OpraHUYecKas» SIBISETCS OCBOCHHE

CTYJIGHTaMH TEOPETUYECKUX U MPAKTUUYECKUX 3HAHWM, TPUOOpPETeHHE yMEHUH U
HAaBBIKOB [0 OpPraHUMYEeCKOM XHWMHUH, a TakKe BO3MOXKHOCTH JaJIbHEUIIEro
CaMOCTOSITEJIbHOTO OCBOEHUS 3HaHUH B 00JaCTH XMMHUYECKOI0 aHaJIu3a pu padboTe ¢
OpPraHMYECKMMU BEIIECTBAMHU, O3HAKOMJICHHE ¢ OCHOBaMH OMOOPTaHWYECKOW XUMUU
Y UCTOJIb30BaHNEM OMOJIOTUYECKH aKTUBHBIX BEIIECTB B CEJIBCKOM XO3SHCTBE.

Peanu3anys nocTaBIeHHON LENH MPEANOJIAraeT peIeHUE CIeAYOIUX 3a1a4:

-Pacimupenue npeacraBieHuil 0 BO3MOKHOCTH MPUMEHEHUS AJIEKTPOHHBIX 0a3
JAHHBIX, WHTEPHET PECYpCOB M NPOrPAMMHBIX MPOAYKTOB NIPU PELICHUU
npodeccCHOHaNbHBIX 3a/1a4 M0 U3YYEHUIO OPTaHUYECKHUX BEIECTB U MEXaHU3Max MX
peakiuii SciFinder (CAS), Reaxys, ZINC, PubChem, ChEMBL, Chem Spider).

- IlpuMeHeHne B KOMMYHHUKAIIMOHHOM MpOLECCe IJIsl YCKOpPEHHUs Mpoliecca
nepenayd, oOpabOTKM M HHTEpHpeTanuud HHPOpMAlMK TaKue MPOrpaMMHbIE



npoayktel kak Excel, Power Point, Padlet, Trello.

- [IpuMeHeHne pa3aMYHBIX MPOTPAMMHBIX MPOAYKTOB, MPEIHAZHAYCHHBIX IS
MMHUTAIMOHHOTO BBITIOJHEHHUS JTA0OPATOPHBIX padOT M0 KypCy OpraHUYECKON XUMHUH,
JUTSI CTYZIEHTOB, TIPOITYCTUBIITNX HA 3aHATHUSX 10 YBAXUTEIHHBIM MPUYUHAM, WU JIJIS
JTUCTAHITMOHHOTO JTama o0ydeHus. B mporpaMmax HWMHTHPYIOTCS XUMHYECKHE
peakiM, KOTOpble MPOBOJATCA B XUMHUYECKOM Jsaboparopuu (BupryanbHbie
nadoparopun Tomckoro Iloautexa, ProgramlLab, PhET, VR Chemisrty Lab, Virtual
Chemistry Experimens).

-IlpocMOTp BHACO C peaKIUSMHU, KOTOPHIE HEBO3MOXHO HCIOJIb30BaTh B
BY30BCKOM MPAKTUKyMe (Hampumep, 1Mo MpUYHHE BHICOKOW CTOMMOCTH, OTCYTCTBUU
0COOBIX YCIIOBHM, TaKMX, KaK BaKyyM, BBICOKas TemIeparypa W/ WM JaBJICHHE,
ocoOrie kartamm3atopbl) — pecypc NC State Undergraduate Organic Chemistry
Teaching Laboratories - S.M.A.R.T. Lab Videos.

Hcnonbs3zoBaHne MHOrooOpa3HbIX HU(POBBIX PECYPCOB MO3BOJISIET CTYAECHTAM
MOJIyYUTh HanboJIee OTHOE MPEICTABICHNE O MHOTOOOPa3HH OPTAHUYECKUX BEIIECTB
Y X B3aMOCBSI3H JIPYT C IPYTOM.

2. MecTo TMCUMILUIMHBI B y4eOHOM mpolecce

JucnuninHa «XUMHsS OpraHUYecKas» BKIIOUEHAa B 00S3aTENbHBIN MepeueHb
JUCIUIUIMH y4yeOHOro ruiana 0a3oBod yacTu. JlucuuruimHa « XuMusi OpraHndecKasn
peanuzyercs B cooTBeTcTBUHU ¢ TpeboBanusMu @I'OC, OIIOIT BO u Yue6Horo miaHa
no HamnpasiieHuto noaroroBku 36.03.01 — BerepunapHo-canutapHas dKcrepTu3a.

[IpenmiecTByromuyMHu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs
JTUCIUIUINHA «XUMHUS OpraHUYecKasy, SBISIOTCA: «XUMHUS HeopraHudeckas u
aHATTUTHYECKAs.

Jucunmumaa «XuMHsS OpraHuyeckas» SBIAETCS OCHOBOIIOJIATAIOUIEN JUIsS
W3YUYCHHUS CICAYIOMINX TUCHUIUINH: «brogornueckas XuMus» U IpyTue.

OCOOEHHOCTBIO ~ JTUCHUMIUIMHBI ~ SIBIIETCS  TNPUMEHEHHWE  CEPhe3HOU
TEOPETUUYECKON TMOATOTOBKU MPHU (HOPMUPOBAHUHM HABBIKOB PabOTHI B XMMHYECKOM

1abopaTopumu.
CTyaeHT AOHKEH yMETh MPUMEHATh NU(PPOBBIE TEXHOJOTUH TMPU H3yYCHUU
OpraHUYecKOl XuMuUU — paboTaTh C 0azaMu JaHHBIX, 3HATh BO3MOXKHOCTU

BUPTYaJIbHBIX J1a00paTOpHii, yMETh HaXOUTh HY>KHYIO HHGOPMAIIHIO U3 U(PPOBOTO
KOHTEHTA.

PaGouast mporpamMmMa AUCIUTUTHHBI «XUMUSI OpraHUYEeCKas» I WHBAJIUIOB U
JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbs pa3paldaThIBACTCSl MHAUBUIYATBHO
C yd4eToM OCOOCHHOCTEH TMCUXO(PU3UUECKOTO PA3BUTHUS, HWHIAMBUAYATbHBIX
BO3MOXXHOCTEHW M COCTOSIHUS 3/TOPOBbS TAKMX 00YUYaIOIIUXCS.

3. IlepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUS 0 JMCHUIIMHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeIbLHOM
NPOrpaMMslI

N3yuenue naHHON yuyeOHOM NUCUMIUIMHBI HAlpaBJieHO Ha (OpMUpOBAHHUE Y
oOyJaronuxcsi KOMIETEHIMA C MNPUMEHEHHEM COBPEMEHHBIX  IU(GPOBBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX 0a3 JaHHBIX, IPEICTABICHHBIX B Tabnuie 1.



TpedoBaHus K pe3yJibTaTaM 0CBOCHUSA Y4eOHOM JUCUUILINHBI

Tabmura 1

00OCHOBBIBATh U
peanu3oBbIBaTh B
npoQeCCUOHATBLHON
NeSTeIbHOCTH
COBPEMCHHBIC
TEXHOJIOTUH C
MCIIOJIb30BaHUEM
puOoOpHO-
MHCTPYMEHTAJIbHON
0a3bl "
MCIIOJIb30BATh
OCHOBHBIC
€CTECTBEHHBIE,
OHOJIOTrHYECKHe u
npodeccuoHaIbHbIE
MOHSTHS, a TaKKe
METOIBI npu
peleHuH
oOmienpodeccuoHab
HBIX

3agay

(YHKITMOHHPOBAHHUE JKHUBBIX
OOBEKTOB Ha BCEX YPOBHAX
OpraHM3aliu, OT KJICTOYHOIO
110 OpPraHU3MEHHOTO;
(hU3M0JIOr0-OMOXUMHUECKHIE
MIPOLIECCHI, MPOUCXOSIINE B
KJIETKaX, TKaHSIX, OpraHax W

Opramm3smMe B IIEJIOM B
nporecce
KHU3HECITCILHOCTH, a TAKKE
B CBIpbE KUBOTHOTO
MPOUCXOXKICHUS. 3HaTh
TEXHUYECKHE BO3MOXKHOCTH
COBPEMEHHOTO
npodeccrnoHanIbHOTO
o0opyoBaHUs TUTSt
OTpeJIeNIeHUs Mopdo-
(hU3HOTIOTHYECKHIX u
OMOXHUMHYECKUX
XapaKTePUCTHK
OMOJOTHYECKUX  OOBEKTOB;

pEaKIUI0 TKAaHEH W OPraHoB
HAa TOKCHHBI TPUPOJHOIO U
XUMHYECKOTO
MIPOUCXOXKICHUS.

yCIIOBUS IPeoOpa3oBaHUs
(YHKIIMOHATIBHBIX TPYIII

B BaXHEHMINNX KJjaccax
OpraHUYeCKHUX
COCIUHCHHM, KaK OCHOBEI
HX I'eHETUYECKOM CBS3H B
XUMHYECKHUX n
OMOXUMHYECKHX
Mpoueccax;

IMPAKTUYICCKHUEC TUIIOBBIC 1

CHCTEMHBIE 3aJ1a4Hu,
CBA3aHHBIC C
npodeccuoHaIbHON
JIeATEIILHOCTRIO;
MIPUMEHSTh K
BayKHEHIITNM KJlaccam
OpTraHUYEeCKHUX
COCIMHEHUH  OCHOBHEIC
CTEPEOXUMHUYECKHUE
MPEICTABICHUS;

Ne Kon Conepanme T B pesynbpraTte n3ydeHus yaeOHOM TUCIUILUIMHBI 00y4aroIuecs JOKHBIL:
/1 f;)rne- KOMIIETSHIINH (MU KOMIIETECHIIU I 3HaTh YMETH BIIAJIETh
W eg YacTH)
1. |OIIK-4 Crocobern OIIK 4.1 3Hartb CTPOCHHE U | BO3MOXHBIE HyTH M | pellaTh TEOPETUYECKUE M | OCHOBHBIMH METOJaMH

aHanusa "
OpPraHMYECKHUX
COCIMHEHHH,
HaBbIKaMHU
uH(popMaIH
HOCPEICTBOM
JIEKTPOHHBIX PECYPCOB
o(uIMaNbHBIX CAlTOB;

CHHTC3a

IIONCKa




OIIK-4.2 YMmeTh NpUMEHSTH
COBPEMEHHBIE TEXHOJOTHH U
METOBI Mopdo-
(bU3HOTOTHYECKHUX u
OMOXMMHYECKUX
HUCCIIETOBAHUN B
npodeccuoHaIbHON
NeSITeNIbHOCTH,
UHTEPIPETUPOBATH
MOJIy4YeHHBIE pe3yNIbTaThI
TPaJUIIHOHHBIMA u
COBPEMEHHBIMH
MaTeMaTHYEeCKHUMH
METOJIaMHU.

OCHOBHbIE
OpraHu3aluu
HCCIIEIOBATEIIbCKOM
paboThl U KOMILIEKTAUY]
1a00paToOpHOTO
XUMHUYECKOTO
000pyI0BaHus;

KOHICIIOHNH

CTaBUTH eJH "
dbopMynupoBaTth 3a7auu,
CBSI3aHHbIC c
Opra"u3aluen
shdekTuBHON  PabOTHI
1o naboparopHOMy
UCCIIETOBAaHUIO
WHIUBUAYAIbHBIX
BCIIIECTB U UX CMECEH;
IIPUMCHATDb B
KOMMYHHKallTUOHHOM
nporecce sl yCKOPEHUs
nporecca nepeaay,
00paboTKn u
UHTEPIPETALUH
uHpOpMaIUH TaKHe

IIPOTrPaMMHBIE IIPOIYKTEI
kak Excel, Power Point.

CHCTEMOH ITOKa3aTelIei,
OIICHHBAIOIIICH CTEIICHb
JIOCTHKCHHS
ITOCTaBIICHHOM 1EJIN;

OIIK-4.3 Bimagers MeTomaMu
peneHus 3a1a4 B
npodeccuoHanbHOM
NMesITeTbHOCTH, HaBBIKAMU
paboThI co
CTEIINATM3UPOBAHHBIM
000pyIOBaHEM JUTS
peanu3alii  TIOCTaBICHHBIX
3ajad  NpU  TPOBEICHHUH
MOp(o-  PU3HOTOTUUECKHX,
OMOXMMHYECKHX "
TOKCHKOJIOTUIECKUX
MCCIIeIOBaHUN M pa3paboTKe
HOBBIX TEXHOJIOTHI;
METOJJaMH  MaTeMaTHYEeCKOM
CTaTHUCTUKH TpU 00paboTke
PE3yIbTaTOB JESTEIHHOCTH B
npodeccuoHabHOU cdepe.

OCHOBBI XMMHUH B 06’beMe,

HEO0OXO0MMOM JUTST
npodeccnoHanbHOM
NESTSIIbHOCTH, OCHOBHBIE
TpeOoBaHUS TEXHHUKHU
Oe3omacHOCTH Ipu padote
B XUMHAYECKOU
nabopaTopuu;
BO3MOXKHOCTH HUHTCPHET

pecypcoB U MPOrpaMMHBIX
NPOAYKTOB IIPU PELICHUH
npodecCHOHANIBHBIX 3a7a4
(ProgramLab, Reaxys wu

T.J.)

MPOU3BOJUTL  PACYETHI,
HEO0OXOINMBIE IUIA
MIPOBEICHUS
IKCIIEPUMEHTOB,
aHaAIIM3UPOBATh,
BOCIIPUHUMATH
XUMHUYECKYIO
uH(popMalLnio,
TJIAHUPOBATh
OKCIIEPUMEHT, JIETIATH
BBIBOALI Ha OCHOBaHUH
MTOJTyYEHHBIX
AKCIIEPUMEHTATLHBIX
JTAHHBIX

0a30BbIMU 3HAHUSMU B
00JIaCTH  OpPTaHHYECKOU
XUMHUHU,  COBPEMEHHOMN
XUMHYECKON
TEPMHUHOJIOTUEH,
OCHOBHBIMHU  IIPUEMAMU
paboThl B XHMHUYECKOMN
nmabopaTopuu, HaBbIKAMHU
oOparieHus c
1a00pPaTOPHBIM
000pyIOBaHUEM,
nmpudopamMu, TMOCYION |
XUMHYECKUMHU
peakTuBaMu




4. CTpyKTypa U coaep:kaHue TUCHUTLTHHBI

4.1 PacnpenesjieHHe TPYA0EMKOCTH JMCUMILIMHBI 0 BUIaM padoT B ceMecTpe
O6m1ast TpyA0EMKOCTb AUCIHUILIMHEI cOocTaBisieT 3 3a4. ef. (108 yacoB), nux

pacrmpeziesieHue o BujaM padoT B CEMECTpE MPECTABICHO B Ta0IHIIE 2.

OYHASA ®OPMA OBYYEHUA

Tabnuua
2
PacnpeneﬂeHI/Ie prI[OéMKOCTI/I JUCHHUIIJIMHBI 110 BUJIaM paGOT B CEMeECTpE
TpynoémkocTb
Bun yueOHo# padoThl wac. B T.4. 110 2
ceMecTpy

OO0mas TpyA10EMKOCTDb IUCIUIUIMHEI 0 y4eOHOMY TUIaHy 108 108
1. KonrakTHas padora: 52,4 52,4
AynuTopHas padora 52,4 52,4
8 Mmom uucie:
nexyuu (J1) 16 16
nabopamopuule pabomul (JIP) 34 34
KOHCYIbmayuu nepeo 3K3ameHoM 2 2
KOHMAaxKmHas paboma na npomedxcymounom konmpoine (KPA) 0,4 0,4
2. CamocroniTesnHasi padora (CPC) 55,6 55,6
camocmosmenvHoe uzyienue paz0enos, Camono020mosKa
(npopabomka u no8mMopeHue 1eKYUOHHO20 MAMepuand u 31 31
Mamepuana y4eOHUKo8 U yueOHbIX NocoOUll, NOO20MOBKA K
J1a60pamopHuiM pabomam, mecmupo8aHusim.)
Iloozomoska K sxK3ameny (KOHMPOIb) 24,6 24.6
Bun npomMexxyTouHOTO KOHTPOJIS: DKk3aMeH

4.2 ConeprxaHue TUCITUTNITIMHBI

TemaTuyeckuil JIaH y4eOHOM IMCHUIIIMHBI

Tabmuma 3
AynuTopHas padora Bueay
HaumeHoBaHue pa3iesioB U TeM = A L AUTOP
AUCUMILIUH (YKPYTTHEHHO) [T Hasl
pabdora
CP
Paznen l. (Tema 1.) 7 2 2 - 3
TeopeTnueckre OCHOBBIOPTraHUYECKOM
xumuu.  OpraHuyeckue  BEIIESCTBA
ouocdepsl. DUZNKO-XUMUYECKHE
METOABINCCIICAOBAHUSI.
Pa3znen 2 YrieBoaopoasl 19 4 8 - 7
Tema 2. AJIKaHbBI, aIKEHBI 9 2 4 - 3
Tema 3. AnKuHBI, TUCHOBbIE, apEHBI 10 2 4 - 4




Paznen 3. ®yHKuuoOHAIbHbIE 25 4 12 - 9
NMPOU3BOHbIE YIJI€BOI0PO/IOB

Tema 4. CriupTsl U HEeHOBI 9 2 4 - 3
Tema 5. Anpnerunbl. KeToHbr. 12 2 6 - 4
KapOoHOBBIE KHCTIOTHI.

Tema 6. AMuHbI 4 - 2 - 2
Pasznen 4. IlpupoaHbie coeqUHEHUSA 22 6 8 - 8
Tema 7. JIunuasl 6 2 2 - 2
Tema 8. Caxapa (yrieBoibl) 9 2 4 - 3
Tema 9. AMUHOKHUCIOTHI U OCIKH 7 2 2 - 3
Pa3nen 5. (Tema 10.) 8 - 4 - 4
IeTepouukjinyeckue coeuHeHUs

Koncynpranus nepes s3x3aMmeHOM 2 - - 2 -
KonTakTHas pabora Ha 0,40 - - 0,40 -
IPOMEKYTOUHOM

koHTpose (KPA)

IToaroroBka Kk 3K3aMeHy 24,6 - - - 24,6
Bcero 3a 2 cemectp 108 16 34 2,40 55,6
Hroro nmo nucuuninHe 108 16 34 2,40 55,6

Paszpnea 1. (Tema 1.) «Teopernueckne 0OCHOBbI OPraHUYECKO XUMHH.
Oprannyeckue Bemectsa 0nocdepnl. DU3HNKO-XUMHYECKHE METOAbI
HCCJIeIOBAHU D)

[Ipeamer xumuu opranuyeckoi. CBsi3b XMMUU OpPraHUYECKOW ¢ OMoJIoTHEl,
MEIUIMHON, CEIbCKUM XO3IUCTBOM. OCHOBHBIC TOJOXKEHUSI TEOPUU XUMHUYECKOTO
CTpoeHus1 oprannyeckux coeauHeHuil (A.M. BytiepoB). OCOOEHHOCTH COETMHEHMIA
yriiepoja, X MHOrooOpasue, pojib B )KUBOU MPUPOJEC U MPAKTUUECKON JAeATEIbHOCTU
yeraoBeKa. ['oMONorus U roMoJOTHYecKUe psabpl B Opranndeckon xumuu. Mzomepus
CKEJIETa W W30MEpHs, CBSA3AaHHAsd C W3MEHECHHEM IIOJIOKEHHSI 3aMECTHUTEIS.
OduumanbHas MeXAYHapOJHAs CUCTEMAaTUYEeCKass HOMEHKJIATypa OpraHu4eCcKuX
coenunennii — HomeHnknarypa [UPAC (MIOITAK). Tunbsl XuMHYECKHMX CBA3E€H B
OpraHuYecKux coeiuHeHusx. CTpoeHHe FIEKTPOHHOW OOO0JIOUKH aToMa yriepoja.
ATOMHBIE U MOJIEKYJIsipHbIe opOuTanu. ['uOpuan3zanus. ATOMHbIE OpOUTANIN S-THIA U
p-Tuna, G- U T-cBI3u. OCHOBBI TEXHUKHU 0€30MaCHOCTHU MPHU pabOTe C OPraHUUYECKUMHU
BelecTBamu. [lonmydyenue, BbiieIeHUE, UICHTU(DUKALMSA U YCTAHOBIIEHUE CTPOCHHUS
OpPraHUYECKUX  COCAMHEHUW.  XUMHYECKHME  METOAbl  KAYEeCTBEHHOIO U
KOJIMYECTBEHHOTO OMpelesieHus] (PYHKIMOHAJBHBIX TPYMI: KPAaTHBIX CBS3EH,
TUAPOKCUIIBHOM, aMUHO-, KAPOOHUIILHOUN 1 KapOOKCUIILHOM TPy,

Brigenenve WHIMBUIYadbHOTO BEHIECTBA MYTEM MEPETOHKH, BO3TOHKH,
KpUCTAJUIM3AIUH, SKCTpakiuu. [IpumMeHenne pa3nuyHbIX BUAOB XpoMaTorpaduu st
paszzmeneHuss u  WACHTH(QUKanmuM  BemiecTB. [loHATHE O  Ta30KUIKOCTHOM
xpoMarorpadun u BeICOKOA(hHEKTUBHOM XKUIKOCTHON XpomaTtorpaduu. [Ipumenenue
CIIEKTPOB TOTJIOMICHHS B YIbTPadroIeTOBON, NH(PpaKpacHOW U BUIUMOM 00JIaCTSIX
JUJIS1 aHaJiM3a OPraHUuYECKUX BEIIECTB.

Paznea 2. «Yri1€BOIOPOABLI»
Tema 2. «AIkaHbl, AJIKEHbD)



['omonoruueckuit psiqx W ero oOm@as ¢opMmyna [Jjs alKaHOB, aJKEHOB.
['omomornueckass pasHoctb. M3omepus. IlepBUYHBINA, BTOPUYHBIA, TPETUYHBIA U
YETBEPTUUHBIA aTOMBI yriepoja. HoMmeHkinaTypa TpuBHAlIbHAs, pallMOHANbHAsA W
NIOITAK. Paaukanel (ankuiibl): ompeaesieHue W Ha3BaHusl. HaxoxaeHue alkaHOB,
ankeHOB B mpupojae. CrocoObl momydeHus, (U3MUECKHE CBOWCTBA, XUMHUYECKHE
cBoiicTBa. CHHTETHYECKHE MOIOIIHE CPEACTBA, TPOOIeMa YHUUTOKEHUS UX OTXOOB.
[IpuMeHeHue NOJIMMEPOB B MIPOMBIIUIEHHOCTH, CETbCKOM XO035IUCTBE U OBITY. MeTo1bl
UJCHTU(UKAIINY AIKAHOB, AIKEHOB. DTHUJICH KakK (PUTOTOPMOH.

Tema 3. «<AJIKMHBI, TMEHOBbIE, APEHbD»

['oMmonoruueckuit psang u ero oOm@as QopMmyna g aJIKWHOB, JHEHOBBIX.
N3omepus. Homenknatypa tpuBuanbeHas, pauumonaisHas u MIOITAK. Xumunueckue,
dbu3nyeckue cBOWCTBa M CcHocoObl mosydeHus. OcoOble CBOMCTBA TPOWMHOUM CBSI3U
yraepo-yriaepos. ConpspkeHHbIE JBOWHBIE CBSI3M M MX ocoOble cBomctBa (1,4-
npucoenuuenue). OPeKT compssKeHus, MoIuMepusalus AueHoB. [IpumeHenue
aneTuieHa, OyrajaueHa (TMBUHUI), U30IIPEHA, XJIOpornpeH. MeTo bl uaeHTUPUKaIu
aJIKUHOB, JUEHOBBIX. Bynkanuzanus kayuyyka. ApOMaTUYHOCTh, TPABUIIO XIOKKES.
[lonsitue o pezonance. HomMeHnkiatypa u m3oMmepusi yrieBoAOpoaOB psiaa OeH3oJa.
Metonasl mnonydenus. dusznueckue CBOWCTBA. IJNEKTPO(UIBHOE 3aMelIleHUE.
DJIEKTPOHOJOHOPHBIE U JJIEKTPOHOAKLENTOPHBIE 3aMECTUTENN; WX HAIPABIIOLIEE
BiusiHue. CorjnacoBaHHass W HECOIJIaCOBAHHAA OpUEHTAlMsA. AKTUBHUPYIOIIEE
MexaHu3sM peakiuu U TEPEXOJHbIC COCTOSHUA. Peakuuu TpucoequHEHUsI K
O0eH30JIbHOMY KOJIbITY (TekcaxiyiopaH). MHcekTuruapl. [ToHsATHE O MOMUIIMKINYECKUX
apoMaTtuyeckux coenuHenusx. Kanmeporensl. MeTo bl uieHTUDUKAIINY.

Pa3nen 3. «DyHKIIHOHATbHBIE MPOU3BOAHbIE YIJIEBOAOPOI0B
Tema 4. «CnupThl U peHOIBD)

Onpenenenne u knaccuduxanusa. IlpenenbHble  OJHOATOMHBIE CHUPTHI
(anikorosin). 'oMmonoruyeckuii psi, U3oMepusi U HoMeHkIaTypa. CrocoObl OJTy4YeHMs,
busndeckue cBoMCTBa. XUMHUYECKUE PEAKITNN (PYHKIIMOHAIBHOU Tpynibl. OKUCIICHHE
IIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CHHUPTOB. Jleruaparauus u AEruapUPOBaHUE.
Metoasl uaeHTH(UKAaMK. METUIIOBBIH W STHIIOBBIA CHUPTHI, UX IOJy4YCHHE U
3HaueHue. [lponuoBbIii, OyTWIOBBIA, aMUJIOBBIA W BbICHINE (IICTHIJIOBBIH,
MUPHUIIWIOBBIA) CHOUPTHI: WX TOJy4YeHHUE | 3HauYeHHe. JIByXaTOMHBIE CIUPTHI
(rmuxonu). M3omepuss u HoMeHkiatypa. [lomydeHue u3 rajoreHNpou3BOAHBIX H
HENPEAENbHBIX YIIeBOAOpoa0B. Dusznueckue cBOMCTBA. XMMHUYECKUE CBOMCTBA.
B3aumHoe BausHue JBYX GyHKIUMOHAIBHBIX rpynn. ®enonsl. CTpoeHwue,
HOMEHKJIaTypa 1 uzoMepust. [IpupoHbie HICTOUHUKU U CIOCOOBI MOTy4YeHus: (PEHOIIOB
Y3 aMUHOB, TAJIOTCHNPOU3BOJHBIX U YTIIEBOAOPOJOB. DU3NUECKUE U XUMHUYECKHUE
CBOMCTBa. B3anmHOe BiusiHME paauKaia M (QPYHKUMOHAIBHOW Tpynmbl. OTinuue
¢denonoB ot cnuptoB. Oenonsatel. Butamunsl rpynnel E. CiupTel apoMaTuyeckoro
psna.

Tema 5. «Aabaeruabl. Keronbl. Kap0oHoBbIE KHCIOTHD)

Omnpenenenue. Homenknarypa. KapoonunsHas rpynmna, ee ctpoerue. [lomyduenue
KapOOHWJIbHBIX coenuHeHuit. CBOWCTBa M peakiuu. Peakmum ¢ ydactuem o-
BOJIOPOAHOTO aTOMa: TaJIOTEHUPOBAHUE, AJIBJOJIbHAS U KPOTOHOBAS KOHJICHCALIMH.
OxuciieHrne aabAeruoB U KeTOHOB. CXOJCTBO M Pa3IMUYMEaIbJAETUI0B U KETOHOB.
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Metonsl uaeHtudukanuu. MypaBbuHBIN anbaerus (dhopmaiabierua, MeTaHaJb);
nojiyueHue u cBoictpa. [Ipumenenue B rTexuuke u meauimae. @opmanut. [apadopm.
VYkcycHblil anpaerua. Auetod. OnpenesieHne 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT,
M30MEpHUs, FIEKTPOHHOE CTPOEHUE KapOOKCUIBHON rpymmbl. MeToabl MOJydeHUs
KHUCJIOT (M3 CIIUPTOB, AJIbJIETUJIOB, TAJIOTEHOMPOU3BOIHBIX U HUTPUIIOB). CBOMCTBA U
GyHKIMOHATBHBIE TMPOW3BOAHBIE. MeToasl uaeHTU(UKaAIMU. J[MKapOOHOBBIC
kucioTel. O6mme meroasl cuHTe3a. lllaBeneBas, manoHoBasi, sHTapHas, TIyTapoBas U
aUMIHOBAsT KUCIOTH. HempenenpHbIe KHUCIOTHI. AKpUJIOBas KUCIOTa, €€ d(HpHI,
HUTpwI. MeTakpuioBas kuciota. [InactMaccel Ha ux 6ase (oprecrekso). dymaponas u
MaJIEMHOBasl KUCIJIOThI. Pa3znnune CBOWCTB T€OMETPUUECKUX M30MeEpoB. OJenHOBas,
JIMHOJIEBAs U JINHOJIEHOBASI KACIIOTHI.
Tema 6. KAMMHBD)

AMUHBI Kak npou3BoJHbIe amMuaka. Homenkiarypa. [lonmydeHue amuHOB U3
raJIOTEHIIPOU3BOIHBIX, BOCCTAHOBIICHHEM HUTPOCOEIWHEHUI, OKCUMOB,TUAPA30HOB,
amugoB. OOpazoBaHHWE aMHUHOB TMpHU JEeKapOOKCHUIMPOBAHUU aMHUHOKUCIOT. Poib
CBOOOJHOM DJIGKTPOHHOW TMapbl B MPOSBICHUUM OCHOBHBIX CBOWCTB aMHUHOB U
KOMILIEKCOOOpa3oBaHUU. XUMHUYECKUE CBOMCTBA: aJKWJIMPOBAHUE, AllUIMPOBAHUE,
JICVUCTBUE a30TUCTOM KHUCHOTHl. CHHTETHYECKHE MOJIMAMUJIHBIE BOJIOKHA: HEWJIOH,
KanpoH. MeTo/ bl UIeHTU(UKAIUH.

Pasnen 4. «Ilpupoanbie coequnenusi» Tema 7. «JIunuabn»

Pacnipoctpanenue B mpupoje, coctaB u crpoenue. Kiaccudukanus Kupos.
OTnnumne KUAKUX JKUPOB OT TBEPABIX. XUMHUYECKHE CBOMCTBA: OMBUIEHUE U
ruaporennzanus. llporopkanue xupoB, mnonumepuszanus macen. [IpeBpamienue
KUJKUX )KUPOB B TBEpbIe. TexHuueckas nepepaboTka U UCMOIb30BaHUE. 3HAUCHUE
YKUPOB U JIUNUI0B. MblIa U IE€TEPTEHTHI.

Tema 8. «Caxapa (yryieBoabl)»

Pacnpoctpanenue B ipupoje u Ouonorudeckas poib. Kinaccudukanus no yuciy
YTIEBOJAHBIX OCTAaTKOB, YUCITY aTOMOB yriepoja, XapakTepy KapOOHWIbHOWTPYIIIHI,
THUITY [IUKINYECKOMN CBSI3U aTOMOB. AJIBJIONIEHTO3bI (pr003a, 1e30KCcuprb03a, KCHU03a)
U aJlbJIOTeKCO3bl (TJII0KO3a, MaHHO3a, TaJIakTo3a); MX CTPOCHHE M HAXOXKJICHHUE B
npupoze. OTKpbITas ¥ HUKIMYecKas GopMbl (Ha mpumepe Titoko3bl). [TupaHo3nas u
dbypanosnas hopmbl. D- u L-psanel. MoHOCaxapusl: anb103bl U KeTO3bl. OnTHYECKas
nzomepusi u tayromepus. OTkpwiTas U 1ukiInydeckas ¢opmbl. HoMmenkmatypa wu
Croco0Bl M300paKkeHMs; MPOEKIUOHHBIE (hopmynbl Dumiepa, o-, P-mUpaHO3bl H
dbypano3bl. O0I1IKE CrTOCOOBI MOJYYEHUS MOHOCAXapHI0B M3 MHOTOATOMHBIX CITUPTOB,
OKCUAJIBJIETUJIOB, OKCUKETOHOB U MojucaxapuaoB. DuU3NUECKUEe U XHUMHUYECKHE
cBolicTBa MOHOcaxapugoB. @Dpykroza Kak mpeacTaBuTeNb KeTo3. (CTpoeHwue,
TayToMepus W CcBoicTBa. OTimMunMe OT TIIIOKO3bl. MeToasl HUaeHTU(UKAIUY.
Hucaxapunsl. HeBoccTanapnupatoiue (caxaposa). CTpoeHHe, CBOWCTBA U 3HAYEHUE.
BoccranaBnuBaroniye aucaxapuibl: MaiabTo3a, JAKTO3a, IEUI00n03a.

[Tonucaxapuasl. Kpaxman, unynus u rinukoreH. Ctpoenue u cpoiictsa. ['uaponus
kpaxmana. Jlekctpunbl. Pacnpoctpanenue B mnpupone W 3HaueHue. Llemmronosa
(xnetuatka). PacnpocTpaneHue B MPUPOJE, CTPOEHUE U XUMHUYECKHE CBOWCTBA.
['uaponu3 kineTdyatku. ODQPupbl KIETYATKW W UX HCIOJB30BAaHHE B HApOIHOM

X031 cTBE. IIoHIATHE 0 FTeMULICIIII0JIO3aX U IIEKTUHOBBIX BEILICCTBAX.
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Tema 9. KAMMHOKHCJIOTBI U 0eJIKID)

AMuHoOkucnoTel. CrnocoObl  MOJNy4eHHS U3 alNbAETUIOB U KETOHOB,
raJIOTeHKapOOHOBBIX KUCIOT, HUTPOKUCIIOT, OKCHMOB MJTU THAPA30HOB, aJIbJIe-TH/I0- U
KeTOKHCJIOT. Du3uyeckne u XUMHYECKHE CBOWCTBA. AmdoTepHas mpupoaa
aAMUHOKHCIIOT, U303JIEKTpUYECKas Touka. J{eicTBrE a30TUCTON KUCIOTHI U (hopMaIiHa
(popmonpHOE TUTpOBaHWE); MPUMEHEHHE OSTUX pEaKUUd A KOJIMYECTBEHHOTO
OINpENENCHUs] aMUHOKUCIOT. Peakuus ¢ HUHruApuHOM. OTAENbHbIE MTPEACTABUTENHN:
[VIMIUH, aJaHWuH, BaJWH, JICWIMH, WU30JIEHLUH, CEPUH, TPDEOHWH, LIMCTEUH, LUCTHH,
METHOHWH, aMUHOKAaNpoHOBas Kuciora. [IpencraBurenyu 1naMuHOMOHOKapOOHOBBIX
KHUCJIOT: apTUHUH (OPHUTHH) U JIM3UH,UX CBOWCTBA. J{MKapOOHOBbIE AMUHOKUCIIOTHI.
AcnaparuHoBasi M IJIyTaMHHOBas KHUCJIOTBI M MX aMUAbl (acmaparuH, TIIyTaMUH).
ApoMaTtndyeckue aMUHOKHCIOTHI: (PEHWIATaHUH, THUPO3UH. |'eTepoluKiIndecKue
AMUHOKHCIIOTBI:  TMPOJMH, OKCHUIIPOJMH, TpuntodaH, TUCTHUIMH. MeToasl
UIeHTH(PUKAITIH.

[Tomunentunel n 6enku. PacnpocTpaHeHue B mpupojie. DINEMEHTHbIA COCTaB U
MossipHasi macca. OOpa3zoBanue U3 aMHHOKUCIOT. CtpoenHue. CuHTe3 OEIKOB Ha
TBEpABIX Hocutesax (Mepudunbn). IlepBuunas, BTOpuYHAas, TpeTUYHAS U
YETBEPTUYHASI CTPYKTYpbl OCJIKOBBIX MOJEKyJI. Tumbel cBs3edl (amMuAHBIE,
nucylb(QUaHbIE, BOJOPOAHBIE, cOjeBble). KauecTBEHHbIE peaklMH U MOHSATHE 00
YCTaHOBJICHUH CTpOoeHUsi. MHOTO0oOpasue OEKOB U UX poJib B pupoae. dusndeckue
U XMMUYeCKUe CBOKCTBA OenkoB. OcaxkeHue, n303J1eKTpruuecKkas Touka. KucinoTHelit
u ¢pepMeHTaTuBHbIN ruaponus. Kinaccupukanus 6enkoB. 3aMEHUMbIEH HE3aMEHUMBIE
aMUHOKHCIIOTHI. [Ipo0iema HCKyCCTBEHHOM MULITH.

Pa3nen 5. (Tema 10.) «['eTeponukanyeckue coeTUHEHHUSD)

Knaccudukarus. ITorstue 00 apoMaTHYHOCTH TETEPOIUKINYECKUX CHCTEM.
[laTHuneHHBICE TETEPONMKIBI C OJHHM TeTepoaTOMOM, HX anuao(poOHOCTH,
CIIOCOOHOCTh K PEAKIHAIM JICKTPO(HIBHOTO 3aMEIICHHUS B Ol-TTOJIOKEHUE, B3aUMHBIC
npespatenus (FOpbeB). [Tuppon kak cTpykTypHas equnuia nophupunos. [lonsrue o
ctpoenun xnopodwina u remuHa. HWugon. [lupuawsH, Kak mpencTaBUTENb
MIECTUWICHHBIX  a30TCOJEPXKAIMX  TeTepoluKiIoB. HukoTHHOBas  KHCIOTAa,
HukotuHamMu/ (ButamuH PP). ITonstue 06 ankanounnax. HukoTuH, anaba3uH, KOHUHH,
XUHUH, MOP(MUH, TUTPUH; UX pOJib U 3HaueHue. [lonarue 06 aHTHOMOTHKAX.
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4.3 Jlekumuu/aadopaTopHbie 3aHATHS

Tabnuna 4
Conepmaﬂne JICKHHﬁ/J]ﬂﬁOpﬂTOpHOFO NMPpakKTUKyYMa U KOHTPOJIbHbIC
MepONpUsITHSI
. Bupn
Ne Ne u Ha3BaHMe JIeKIUit/ ®opmMupyembie Koa-Bo
Ne pazgena KOHTPOJILHOTO
n/n J1a60PAaTOPHOro NPAKTHKYMa KOMIeTeHIIHH 4acoB
MeponpHsITUsI
1. Paznen 1. TeopeTrueckue OCHOBBI OpraHudeckor xumun. OpraHuyeckue 4
BemiecTBa Onocheprl. PU3NKO-XUMUYECKUE METOBI UCCIICAOBAHUS
Tema 1. JlaboparopHast pabora Nel.
Teopernueck | Xpomarorpaduueckoe 3aIuTa
1€ OCHOBBI pasJeienrne CMECH IBYX 1a00paTopHOit 2
OPraHUYECKO | OPTaHMYECKUX COCTUHEHUH. paboTsI
W XUMUH.
Oprannyeckn | Jlexuus Ne 1 Teoperuueckue
€ BEIECTBA | OCHOBBI OPraHUYCCKOM XHMHHU. OIIK-4
ouocdepsl. OpraHuyeckue BemecTBa
®usuxo- ouochepsr. Duzuko- i 9
XUMHYECKHE | XUMHUYECKHE METOJIbI
MCTOABbL HCCIICIOBAHUSA
UCCJIEIOBAHU
s
2. Pasnen 2. YrieBoaopoasl 12
Tema 2. 3aluTa
JlaboparopHast pabora Ne 2. = .
AJnKaHbl, nabopaTopHO
«M3yueHne XuMHUYeCKUX 4
AJIKEHBI > paboTHI,
CBOICTB aJIKaHOB, aJIKCHOB) OIIK-4
TECTUPOBAHUE
Jlexnms Ne 2, «AnkaHsl, 5
AIKEHBD»
Tewma 3. JlaboparopHas pabota Ne 3. 3aIuTa
AJIKUHBI, «M3yueHne XuMHUYEeCKUX nabopaTtopHoOi 4
JINECHOBEIC, CBOMCTB aJKWHOB, JTHCHOBEIX, OIIK-4 paboTHI,
apeHsbI apeHOB» TECTUPOBAHUE
Jexmus Ne 3. AIKHHBI, 9
JTUCHOBBIE, aPCHBI
3. Pa3nen 3. @®yHKIHOHAJLHBIE IPOU3BOJAHbIE YIJIEBOJI0POI0B 16
Tema 4. 3ammra
JlabopaTtopHas pabota Ne 4. .
Cnuptsl 1 nabopaTtopHoit
«M3yueHne XUMHUYECKUX 4
(beHonb > OIIK-4 paboThI,
CBOMCTB CITUPTOB, (HEHOIIOB
TECTUPOBAHUE
Jlexuus Ne 4. CiupTsl U 9
(heHoIBI
Tema 5. JlaboparopHas pabota Ne 5. 3alIuTa
Ampaerunel. | «3ydeHHe XUMHUECKUX nabopatopHoit 4
KeToHsL. CBOMCTB aJIbJECTHIOB U paboThl,
KapOoHOBBIE | KETOHOBY TECTUPOBAHUE
KHUCJIOTBI OIIK-4 3ammTa
JlaboparopHast pabota Ne 6. n .
1abopaTopHOii
«M3yueHne XUMUYIECKUX 2
s paboThI,
CBOMCTB KapOOHOBBIX KHUCIOT
TECTUPOBAHUE
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Ne Ne u Ha3BaHMe JieKIUit/ dopmupyembie Bux Koa-Bo
n/n e pasnena J1aG0PAaTOPHOro NPAKTHKYMa KoMueTeHuun | o POIPHOTO ) on
MeponpHUATHSA
Jlexmms Ne 5.
OxcocoenuHeHus (aabAeruabl, i 2
KETOHBI, KapOOHOBBIE
KHUCJIOTHI)
Tema 6. Jla6oparopHas padota Ne 7. OIIK-4 Jaiura -
AMUHBI " nabopaTopHOi
3y4eHHE XUMUYECKHUX 2
CBOWCTB aMHUHOB pabore,
TECTUPOBAHUE
4. | Paznen 4. [IpupoaHbie coeTMHEHUS 14
Tema 7. JlaboparopHast pabota Ne 8.
Jlunu e N3yueHnrne XuMHUYECKUX OIIK-4 - 2
CBOMCTB TUITUIOB
3aImTa
Jlexrmst Ne 6. JIumuapt nabopaTopHOI 2
paboTsl
Tema 8. 3auTa
Caxapa JIaGopatopHas pab6ota Ne 9. nabopaTtopHoit 4
(yrneBosibl) N3ydyenne xuMu4ecKux OIIK-4 paboThI,
CBOICTB caxapoB TECTUPOBAHUE
- 2
Jlexumst Ne 7. Caxapa
Tema 9. JlaboparopHas pabora Ne 10. 3aImTa
AmuHokucio | M3ydeHre XuMHU4YeCKUX nabopaTtopHoit 2
ThbI U OEJKHU CBOMCTB aMUHOKHCIIOT U OIIK-4 paboThl,
OeNKoB TECTUPOBAHUE
Jlexrust Ne 8. AMUHOKHCIIOTHI i 2
u 6enku
5. | Pazgen 5. I'ereponukinyeckue COeTMHEHUS 4
Tewma 10. JlabopaTtopHast pa6ota Ne 11.
I'etreporuknn | M3ydyeHne XuMHUYECKUX OIIK-4 3amuTa
YecKue CBOMCTB I'eTePOLUKINYECKUX n1abopaTopHOii 4
COEJIMHEHUS | COeJMHEHU paboTsI,
TECTUPOBAHUE
Tabnuma 5
Hepequb BOIIPOCOB Uil CAMOCTOATC/IbHOI'O U3YIYCHUA TUCHHUIIJIMHBI
Ne W [T TR Ilepeyens paccMaTpuBaeMbIX BONPOCOB Ui | MdopMupyemble
n/n CaMOCTOSITEIbHOT0 M3YYeHH s KOMIETeHIHH

Pa3nean 1. Teopernueckrue OCHOBBI OpraHM4ecKoid XUMuu. OpraHudeckue BelecTBa Ouocgepsl.

DU3UKO-XUMHYIECKIE METOAbI

1. | Temal.
Teopernueckue
OCHOBBI OPTaHUYECKON
XUMHUH.
Oprannueckue
BelecTBa Onochepsi.
DUBHKO-XUMHUYECKUE

HCCIICIOBAHUS
[Ipeamer oprannyeckoid xumuu. (OCHOBHBIE
MOJIOKEHUST TEOPUH XHUMHUYECKOTO  CTPOCHHSI

oprannueckux coenunenur (A.M. bytiepos).
Oco0OeHHOCTH  COEMHEHUN  yriepoja, THIIbI
XUMHUYECKOH CBSI3U B OPraHUYECKUX COETUHEHUSX.
[ToHATHS «TOMOJOTHYECKHE PSAIBIY», « U30MEPUSY,

OdunuanbHas MEXIyHApOAHAs CHCTeMaTH4ecKas

OIIK-4
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n/n

Ne paznena u Tembl

Ilepeyens paccMaTpUBaeMbIX BONPOCOB JIJIsI
CaMOCTOSITEILHOTO H3YYeHUsI

dDopMupyemble
KOMIIETeHIIUN

METOIbI
HUCCIIeI0BaHU

HOMEHKJIaTypa OPraHUYECKUX COCOUHECHUN —
Homenkiarypa |UPAC (MIOITAK). OcHoBbl
TEXHUKH  Oe3omacHocTH  mpu  pabore ¢
OpraHU4YeCKUMH BEIIECTBaAMH. [Tonyuenwue,
BBIICTICHUE, WJACHTU(UKANUS ¥ yCTAaHOBJICHUE
CTpOCHUSA OPraHUYEeCKHUX COCTMHCHUH.
XuMHYeCKUe METObI Ka4ueCTBEHHOI'O u
KOJIMYECTBEHHOI'O  OMNPEJEICHUS] OpPraHUYECKUX
COEAMHECHU.  BplgeneHue - MHAUMBHAYAIBHOTO
BEIIleCTBa MyTEM MEPErOHKH, BO3TOHKH,
KpUCTAJUIM3alMK,  JKcTpakuuu. I[Ipumenenue
pPa3IMYHBIX BUIOB (PU3UKO-XMMHUYECKOTO aHAJIM3a
MpY ONPEACTICHUN OPTaHMYECKUX BEIIECTB.

Pazgen 2. YrieBonopoabl

2.

Tema 2. AJIKaHBbI,
AJIKEHBI

['omomornyeckuit psng u ero odmas Gopmyna st
QJIKaHOB, aJKEHOB. ['omojorumdeckas pa3HOCTb.
N3omepus. I1epBudHbIi, BTOPUYHBIN, TPETUYHBIN U
YeTBEpTUYHBI aTOMbl yriepoaa. HomenkiaTtypa
TpuBUaibHasg,  pauuoHanbHas u  HIOITAK.
Pangukanel (ankuiiel): onpeAeileHUEe M Ha3BaHUSL.
HaxoxxneHne aikaHOB, aJKEHOB B IIPUPOJE.
CriocoObl  monydeHus, (u3nyeckue CBOUCTBA,
XUMHUYECKHE cBoMCTBAa. CUHTETUYECKUE MOIOINE
cpeAcTBa, NpoOseMa YHUUTOXKEHHUS HX OTXOJIOB.
IIppuMeHeHne MNOIUMMEPOB B IPOMBIIUICHHOCTH,
CEJIbCKOM  XO3SMCTBE Hu OBITY. MeTtoabl
UACHTU(PUKAIMN aJIKaHOB, aJIKCHOB. DTWIIEH Kak
(UTOrOpMOH.

OIIK-4

Tema 3.
ANKUHBI, TUCHOBBIC
YTJIEBOIOPO/IbI, aPEHBI

l'omonoruueckuii psg u ero odmas Gpopmyna s
AJIKMHOB, TUEHOBBIX. M3omepus. Homenkiarypa
TpuBHasbHas, pauuoHanpHas u  HIOITAK.
Xumnueckue, pU3NYeckue CBOMCTBA U CIIOCOOBI
nostydeHus. OcoOble CBOICTBa TPOWHOH CBSI3U
yriepoa-yriepo. ConpsskeHHbIE ABOWHBIE CBSI3U
U ux ocoObie cBoiictBa (1,4-mpucoearHEHUE).
D¢ ekt conpspkeHus, MONUMEpU3alns JHUEHOB.
[Ipumenenue anerusneHa, OyraaueHa (IUBHHIII),
M30MpeHa, XJIoporpeH. MetoabluieHTU(hUKauN
QJIKMHOB, JHMEHOBBIX. BynkaHuzauus Kaydyka.
ApomMaTuYHOCTb, TpaBuiio Xiokkens. Ilonstue o
pezonance. Homenknarypa u  u3oMepus
yIJIeBOAOPOOB  psima  Oensona.  Mertoabl
MTOJTYyYEHUS. Puznueckue CBOMCTBA.
OnexTpoduiIbHOE 3aMeLIeHHE.
DNEeKTPOHOJIOHOPHBIE U AJIEKTPOHOAKIIETITOPHbBIE
3aMECTUTENM; WX HaNpaBlsIollee  BIMSIHUE.
CornacoBaHHas 1 HECOTJIACOBAaHHAs! OpUEHTAIUSI.
AxTuBupyromee  MexaHU3M ~ peakUud U
MEPEXO/IHBIE COCTOSHUS.

Peakuuu npucoequHenust K 0€H30JIbHOMY

OIIK-4
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n/n

Ne pa3znesna u TeMbl

Ilepeyens paccMaTpUBaeMbIX BONPOCOB JIJIsI
CaMOCTOSITEILHOTO H3YYeHUsI

DopMupyemble
KOMIIeTEHIINH

KoJbLy (rekcaxiopas). Mucexktunuasl. Ilonsarue
0 MOJIMIUKINIECKUX apoOMaTHYECKUX
COCAUHEHUSAX. Kanneporesst. Meronsl
HJIECHTU(DHUKAIUH.

Pa3nen 3. ®yHKIMOHAIbHBIE IPOU3BOJHbIE YIJIEBOJOPOI0B

Tema 4.
Crupthl 1 HEHOIBI

[IpenenbHble OAHOATOMHBIE CHUPTHI (AJKOTOIN).
['omonornueckui psa, n30Mepusi © HOMEHKJIAaTypa.
CnocoObl  momyuyeHusi, (u3nUeckue CBOIICTBa.
XUMHUECKUE peakuuu. MeTobl UACHTU(DUKALIUH.
MeTUOBBIN U ATUIIOBBIMCIIUPTHI, UX TOJTYYECHUE U
3HaueHue. JIByxaroMHble COUPTHI (TJIMKOJIN).
N3omepus u HoMeHkinatypa. I[lonydenue wu3
raJIOT€HIIPOU3BOAHBIX u HEIpPeACIbHBIX
YIJI€BOJOPOIOB. ®dusnueckue CBONCTBA.
Xumnueckue cBoiictBa. Denonbl.  CTpoeHue,
HOMEHKJIatypa W u3omepus.  [lpuponnbie
WCTOYHUKA ¥ CIIOCOOBI TIONydeHUs (PEHOIIOB
Otnnuue eHoI0B OT CIIUPTOB.

OIIK-4

Tema 5. Anbnerujsl.
Ketonsl. KapOoHOBEIE
KHCJIOTBI

KapOonunshas rpymnma, ee ctpoenue. [lonyuenue
KapOOHWIbHBIX ~ coeauHeHuil. CBoiictBa
peakuuu. CXOJICTBO M pa3jIMyMe albJETUJI0B U
KeTOHOB. MeToibl naentuukanuu.OnpeneseHue
1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, U30MEPHS,
NEKTPOHHOE CTPOCHUE KapOOKCUIBHOW IPYIIIHI.
MeTtoasl MOJIyYEHUS KHCJIOT. MeTtobl
naeHTu@ukanuu.  JlukapOOHOBbIE  KHCIIOTBHI.
O6mme  meronsl cuHTe3a.  HempenenbHble
KHCJIOTBHI.

OIIK-4

Tema 6. AMUHBL

[Tonyuenue aMUHOB. Ponp CBOOOIHOM
JJNIEKTPOHHOW Tapbl B IPOSIBJIEHUH OCHOBHBIX
CBOMCTB aMHHOB M KOMIUIEKCOOOPa30BaHUH.
XuMuyeckue CBOICTBa: AIKWINPOBAHUE,
AlWJIMPOBAHUE, IEUCTBUE a30TUCTOW KUCIIOTBHI.
CuHTeTHYECKHE MOJIMaMUIHBIE BOJOKHA: HEWUIIOH,
KanpoH. MeTo 1l HACHTHQHUKAIIIH.

OIIK-4

Paznen 4. [IpupoaHblie coeMHEHUs

Tema 7. JIunuaet

PacmipoctpaneHne B pUpoOJIE, COCTaB U CTPOCHHUE.
Knaccudukanus xupoB.  Orauume  KHIKHUX
JKUPOB OT TBEPABIX. XHMHYECKHE CBOWCTBA:
oMblIEHHME U ruaporeHusauusd. lIporopkanue
KUpPOB, mnoiauMmepusanua Macen. IIpesBpamienue
KUIOKUX JKUpOB B  TBEpAbIE. TexHHMUecKas
nepepaboTKa U UCIOJb30BAHNE. 3HAUYCHHUE KHUPOB
Y TUNUA0B. MbuIa U JE€TEPreHTHI.

OIIK-4

Tema 8. Caxapa
(yrneBospbl)

Knaccudukanus. MoHocaxapuabl: aiaba03bl U
KeTo3bl. OnThyeckass U30MepUs M TayTOMEpUS.
OtkpsiTas u nukianyeckas hopmel. HomeHnknatypa
1 criocoObI n300paxkeHus. O0mme
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n/n

Ne pa3znesna u TeMbl

Hepeqeﬂb paccMaTpuBaeMbIX BOIIPOCOB 1JIsA
CaAMOCTOATECJIBbHOI0 U3YUCHUSA

DopMupyemble
KOMIIeTEHIINH

CrocoObl  TOJYYEHUsST  MOHOCaxapujoB U3
MHOI'0aTOMHBIX CIIUPTOB, OKCHAJIbJETUJIOB,
OKCHUKETOHOB M TojiucaxapunoB. dusuueckue u
XMMUYECKHE CBOMCTBA MOHOcaxapuaoB.Dpykrosa
KaK MpeACTaBUTENb KETO3. Meroasl
UACHTU(DUKAIIH. Hucaxapupl.
HeBoccranasnuaronme (caxapo3a).
[Tonucaxapuael. Kpaxman, WHYJIMH W IJIMKOTEH.
Crpoenue wu cBo#cTBa. [maponu3 kpaxmana.
Hexctpunbl. PacmpoctpaHeHne B HOpUpoAEe U
3HAYCHUE. enmrono3a (keTyarka).
PacnipocTpanenne B IpUpOAE, CTPOCHHE U
XAMHYECKHE CBOMCTBA. ['WMIOpONM3 KIETYATKH.
O¢dupsl KIETYATKM M HMX HCIOJNb30BAHHE B
HApOJIHOM XO03SICTBE. ITonsarue 0
TeMULEIUIIJI03aX U IEKTUHOBBIX BEIIECTBAX.

OIIK-4

Tema 9.
AMMWHOKHCIIOTHI U
OeJIKu

AMHMHOKHUCIIOTBI,  CIIOCOOBI  TOJNy4YEeHHUS] U3
aNbJIETUIOB M KETOHOB, TaJOreHKapOOHOBBIX
KHUCJIOT, HUTPOKKCIIOT, OKCUMOB WUJIU TH/IPAa30HOB,
anbIeruio- ¥ KeTOKucioT. Dusmdeckue u
XUMHYEeCKHe CBOWCTBA. AmddoTepHas mpupoaa
aMUHOKHUCIOT.  OTHenbHble  MPEICTAaBUTENU:
TIWUIYH, allaHWH, BallMH, JICHIIMH, H30JICHUIIVH,
CEepUH, TPEOHUH, [UCTEHH, METHOHUH,
aMUHOKanpoHoBast kuciota. [lomunmentuasl wu
OenKu. PacnipocTpanenue B IIPUPOJIE.
DONeMEeHTHBIH CcOCTaB M MOJSpHas  Macca.
ObpazoBanue u3 amMHHOKUCIOT. CTpoeHwue.
Cunre3  OenkoB. IlepBuuHasd, BTOpUYHAas,
TPETUYHAsl U YETBEPTUYHASL CTPYKTYpPbI OEIKOBBIX
moutekyi. Knaccudukarust 6e1koB. 3aMeHUMbIEC U
HE3aMEHUMBIE AMUHOKHCIIOTBI. [Tpobnema
VCKYCCTBEHHOM IMHIIN.

OIIK-4

Paznen 5. erepounkiuyeckue coeuHeHNs!

Tema 10.
I'ereponukimyeckue
COCTMHEHUS

[TonsiTie 00 apOMaTUYHOCTHU TETEPOLUKIMIECKUX
cucrteM. llsTuuieHHbIE TeTEepOLMKIbl C OJHUM
rerepoaromoMm. [luppon,  Kak CTpyKTypHas
enuHunia nopupuHoB. I[loHsTne o cTpoeHUn
xnopodpmmia u remuHa. WMugon. [Mupumaun, kax
MPEACTABUTENb IIECTUUIECHHBIX a30TCOAEPKALIUX
TETEPOIIUKIIOB. HuxotunoBas KHCJIOTA,
HukoTuHamu  (ButamuH  PP).  Tlomstue 06
ankanonaax. HukotwH, anaba3vH, KOHUWH, XUHUH,
MOp(UH, TUTPUH; UX POIb U 3HAUCHHUE.

[TonsiTrie 06 aHTHONOTHKAX.

OIIK-4
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5. Oopa

TaOmnuma 6
IIpyuMeHeHHe AKTUBHBIX M HHTEPAKTUBHBIX 00pa30BaTeJIbHBIX
TEeXHOJOTuH

HaunmenoBanue HCII0JIb3yEMbIX

Jl:;-)ﬂ Tema u dpopma 3aHaTHS AKTHUBHBIX HUHTEPAKTHUBHBIX
00pa3oBaTeIbLHbIX
TEXHOJIOT I
1. | Xpomarorpaduueckoe pasaencHue
cMecHu JIBYX OpraHUYECKHUX JIP | PaGora B MaJibIX rpymmax
COCIMHEHUN
2. | Usyuenue CBOICTB AJIKCHOB,

JIP | Pabora B MaJbIX Ipynmnax
JMEHOBBIX YIJIEBOIOPOOB, APEHOB

3. | U3yuenne CBOWCTB  KapOOHOBBIX

JIP | Pabora B MaJbIX Ipynmnax
KHUCJIOT

4. | U3ydeHue CBOICTB caxapoB JIP | PaGota B MalbIX rpymmax

6. Tekymmii KOHTPOJb yCIIEBAEMOCTH M NMPOMEKYTOYHASI aTTecTalUs MO
UTOraM OCBOEHUS TUCUHUILIMHBI

6.1. TectupoBaHus:
IIpuMepbl KOHTPOJIbHBIX PA0OT
TECTUPOBAHUE 110 TEME «AJIKaHbI»

Bapuanr 1
1. Ha3BaTh coegnHEHUE 110 H(C):MGHKJIaType HIOITAK:
H;
CH, CH,
a) 2,2,4-TpUMeTHITNIEHTaH 0) 2,4,4-TpUMeTHIINICHTaH

B) M3onponui-mpem-oytunmeran 1) 1,1,1,3,3-nearamerunmnponan
2. Kakoi1 aToM yriepojia Jerdye BCEro XJaopupyeTcss B COEAUHEHUU?

L @ @
CHz~CH,—CH—CH,~CH,
(4)CH;Z
a)l 0) 2 B) 3 r)4
3. Kakoe coenuHeHue moyauTcs pu peakiuu Bropiia u3 6pomuctoro stumna’?
a) Oyran 0) aTUIEH B) OyTeH T') IponaH
4. KakoBa mipupojia cBsizu a30T — kuciopoa B CH3NO,?
a) MOHHAas 0) KOBaJICHTHAsI HETIOJISIpHAs
B) KOBaJICHTHAs MOJISIpHAs ') CEMUIIOJIsIpHAst

5. Ykazate panukan "u3o0yTuin':
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TECTUPOBAHUE MO TeMaM «AJIKEHbI, aTKUHbI, TUSHbBD»
Bapmuanr 1
CHa
CH;—CH,—C—CH,—CH
CH CH,
CH,

1. Kakoe Ha3BaHKe COOTBETCTBYET IAHHOMY YTJIEBOJIOPOY?

a) 5-MEeTHII-3-3TUJITEKCEH-2 0) 5,5-nuMeTHI-3-3TUIITIEHTECH-2
B) 1,1-mumMeTmin-3-3TUINEHTEH-3 ) 2-MeTHI-4-3TUITreKceH-4
2. CKOJIBKO U30MEPOB UMEET NEHTUH?
a) l 0)2 B) 3 r)4
3. KakoBa anekTpoHHas Npupoa ABOMHBIX CBA3EH B OyTagueHe?
A)CUT O)mum B)OUGC G, TUT

a) CH,—CH—CHjy 6) H;C—CH,—COOH

H OH OH

4. Yto nmomyuutcs ipu okuciienuu npomuwiena KMnO, B HeliTpanbHO# cpene?
5. YUTO noay4uTcs Ipy AEUCTBUU aAlIETHUIICHA HA YKCYCHBIN albIeTua?

B) CH;=CH—CZ

a) H,C=CH—C-CH, 6) HC=C—CH—CHy
I
0 OH 0
B) HCEC—g—CH3 r) HyC=CH—CH,—CZ |

TECTUPOBAHUE TIO0 TeME «APECHBD»
Bapuanr 1
1. Ykaxurte popmyiy aneTopeHoHa.

2. YKaxuTe rpynnupoBKy, OTHOCSIIYIOCS K OpUEeHTaHTaM |-To pona.

C CHs O- C CH, O-CHj
a)©/ 6)©/ B)©:C ~CH, r)©/

a)-NO,  6)-Cl B) -COOCH; r) -NO
3. YkaxuTe apoMaTUYECKOE COCIMHECHHUE.
CH, CHyq
CHj3
Jealis e Wisee
CH,
CH,

4. Yxaxure ciiy4ail COTJIaCOBaHHOW OpUEHTALINH.
5. Ykaxure popmyny npoaykra okucieHus toiayonaa (KMnQOg4, HY).

TecTUpoBaHue no Teme «l amorennpousBogubie. CUPTHI U (PEHOTB)



Bapmuanr 1
1. Ykaxure popmMyily BTOPUYHOTO CIIUPTA.

CH,
H3C C CH3 H3C CH CH, CH3 CHyOH  HyC-CH-CH, CH,
CH,-OH
CH3 ) o~
OH OH OH cl
™ X
HO, s cl

SO,H

COOH CH, CH,COOH
e autie siiis B o
COOH

2. Vxaxure GpopmMyiy BEIIECTBa, B KOTOPOE U30MEPU3YETCS COCTUHCHUE

HyC-C=CH-OH == ?

CH,
CH; o CH;,

H,C- CH- C’H H3C-C—CH, HzC-C-CH,"CH; H,C=C-CH,OH
a) 6) O B) O r) CH,

3. Ykaxute GopMyity NpOoAYyKTa, MOJTYHaIOIIETroCs P BHYTPUMOJIEKYJIISIPHON
JeruipaTauu emop-0yTaHona.

a) CH,3-CH,-CH=CH, 6) H3C-CH-CH,
CH,
B) H,C-CH, r) H;C-CH=CH-CH,4
4. Yxaxute popMyIry BeliecTBa, KOTopoe OyaeT OpOHHUPOBATHCS Jierde
BCETO.

QO 0, A, QL
CH, OH Cl

5. Vkaxure hopmyny QeHosATa HaTpUsl.
a) CsHsONa 6) C,HsONa
B) Na,COs r) CH;COONa

TECTUPOBAHUE IO TEME «AMUHBI»
Bapuant 1
1. Kakoe coetlnHEHHE SBISAETCS XJIOPUCTHIM TETPAMETUIIAMMOHHEM ?

a) [CH,NH,/CT  6) [(CH),NH,]CT  5) [(CH),N[CT 1) [(CH),NH] CI

2. B Kakux yCIOBHUSIX MPOTEKAET PEaKIUsl MPEIETbHBIX YTIE€BOJIOPOJIOB C

20



XJ0pOM?

a) 6e3 kaTanuzaropa 0) npu HarpeBaHUMU
B) B IPUCYTCTBUM HATPUS ') Ha CBETY
3. Kakoe 13 coelMHEeHU MOIYYUTCS IPU BOCCTAaHOBJICHUU
CH3CH>CH,CH,CN ?
.0
e
6)CH3CH2CH2-CH2C1H r) ( CHsCH5CH5CH; ), NH
a) CHa-1 + NH, CHyNH, + HI
0)CHz-1 + AgNO, —= CH3'NO, + Ag]
B) CHz-1 + HCI CH5-Cl  + HI

4. Kakas peakiius HaricaHa HeBEpPHO?
5. Kako#t natepBain 3HaueHuii pH cOOTBETCTBYET BOJHBIM PacCTBOpaM
anu(paTUIECKUX aMUHOB?
a)pH=9-10 6)pH=6-7 B)pH=3-4 r)pH=1-2

TeCcTUpoBaHue Mo TeMe «OKCOCOETUHEHUSD)
Bapuanr 1
1. Vkaxute, kakas U3 NPUBEAEHHBIX CXEM M300pa)kaeT MPOIECC albI0JIbHON
KOH/ICHCAIlMU IIPOIIMOHOBOrO AJIbJIETUAA.

2) CHiCH,CZO + CHyCH,CEQ = CH,CH,CH-CH-CZ]]
OH CH,

6) CHyCH,CZQ) + CHCH,CZ0 —> CHACH,CHCH,CH,CZ1)
OH

B) CHyCH,CEZ0 + CH,CH,CER —> CHyCH,CH-C CH,CHj
OH O

r) CHyCH,CZ] + CHyCH,CZ0 —> CH,CH,CH=C CZ[

CH,

2. Kakoe u3 mpuBEAEHHBIX BEIIECTB OOpa3yeTcs NMpu OpOMUPOBAHUU
MacCJISTHOTO anpaeruaa’?

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

3. [Ipu rugpaTaiiv Kakoro ajJkuHa 00pa3yeTcs YKCYCHBIN alibaerua?
a) CH3C=CCH; 6) CH;C=CH B) CH=CH 1) CH3C=CC;Hs
4. C KakuM U3 NPUBEAEHHBIX BEIIECTB aMMHAYHBIN pacTBOpP OKCHAA
cepebpa BCTyMaeT B OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIUIO "'cepeOpsHOTO

CH =
a)CH3C58CH3 6) CHsCH,OH ) CH?:;;C=O r) CH3CZQ)
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3epkaa"?

5. Kakoe 13 nmpuBeIEHHBIX BEIIECTB HE PearupyeT ¢ KeToHaMu?

a) CeHsNHNH; 0) pyKCHHCEpHHCTAsI KHUCIIOTa
B) NH.OH r) HCN

TecTupoBaHue M0 TeMe «KapOOHOBBIE KUCTOTHI»
Bapuanr 1
1. Kak Ha3wpIBaeTcs coeTMHEHNE

Cl,CH CH CH,CH,COOH ?
CH,

a) 2-metmi-1,1-nuxnop-5-neHTaHoBas KMUCJIOTa
0) 4-meTmin-5,5-muxopOyTaHoBast KUCIOTa
B) 3-meTwi-4,4-1uxn0pOyTaHOBas KUCIOTA
r) 4-METUJI-5,5-TUXJIOPIIEHTAHOBAsI KUCJIOTa
2. Ilpu OKMCIIEHUU KaKOTO KETOHA 00pa3yeTcsi CMECh TOJIBKO YKCYCHOM U
MIPOIMOHOBOM KUCITIOT?
CH, 9 CH; CH,CH, 9 CH,CH;  CHg ICIZ CH,CH;  CHg 9 CH,CH,CH4
a) QO 0) o) B) O r 0O

3. Kakoe COCAUHCHUC ITOJIYUYHUTCA IIPpU CYXOﬁ IICPCTOHKE YKCYCHOKHUCIIOT'O

aMMOHUA?
a) CHsCN 06) (CH3C0O),0 B) CH3CONH, 1) CH3;COOH
a) CH,Br CH,COOC,Hs 6) CH{LCHBr COOC,H;g
B) H2C=CBr COOC2H5 l") H2C=CH'CEBr
4. Yto momyuutcs npu aericreun HBr sza CH,=CH-COOC;Hs?
) @:COOH 6) H-C-COOH
a
COOH HOOC-C-H
H-C-COOH
B) HOOC CH, CH,COOH r
H-C-COOH

5. VI3 KaKko¥ KHCITOTHI HeJIb3$l ITOYYUTh BHYTPEHHHUI aHTUApU?

TeCTUpOBaHHE MO TeMaM «OKCUKUCIOTHI. OKCOKUCIOTBI. ONTHYECKAsT U30MEPUSD)
Bapuant 1
1. Kakoe coenqnHenue aBiasgeTcsa OKCUKUCIOTON?

a) CH,CH(OH) COOH 6) CH,(OH)-CH,HO
B) CHy-C—CHj r) CHOH
0
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2. Uto nmosy4yuTcs B pe3yJibTaTe peakluu:

H,SO, (pa36asiicHHast)
CH3CH(OH) COOH —— - ?
a) CHy CH:0H 6) CHz-CH—,C=0
0
B)CH3-C-CHj r) CH;CHO + HCOOH

)
3. Kakas hopMyia COOTBETCTBYET JIMMOHHOM KHUCIIOTE?

a) HOOC -CH,-COOH 6) HOOC -CH(OH) -CH,-COOH
8) HOOC-CH,~C;CH,~COOH ) HOOC-CH,-CH-COOH
HO  COOH COOH
4. Kakoe COCAUHCHUC NMCECT aCI/IMMeTpI/I[ICCKI/If/'I aToOM yrﬂepoz[a?
a) CH;OH 6) HOOC-CH(OH)-CH,-COOH

B) HOOC-CH(OH)-COOH r) CH3;-CH,-CH2-CHjs
5. Kakoe coequnenue o0pa3yeTcst Ipu rUIpOIU3€e O-XJIOPIPOIMOHOBOM
KHUCJIOTHI?
a) CH;-CH(OH)-COOH 0) CH;-CH(OH)-CHO
B) CH,(OH)-COOH r) CH3-CH,-COOH

TECTUPOBAHME MO TeMaM «l [ATUUYTIEHHBIE U TIECTUUICHHBIE T€TEPOLUKIIBI»
Bapuanr 1
1. Kakas u3 npuBeA€HHBIX POPMYJT OTBEUAET MUPPOITY?

b ;

2. Kakoe u3 npuBeAEHHBIX BEUIECTB AelcTBUEM H»S mpu BeICOKO#
TEMIIEpaType MOKHO MPEBPATUTH B THOPEH?

A
1 ol | W |
a)©\_Nj ) WM Ly ol -
H H H

3. Kakas u3 npuBen€HHbIX POPMYIT OTBEYAET IIUTO3UHY?
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NH,

af N ooy oV ol
H H H

4. Kakoe 13 BENIECTB HAMMEHee YCTOMYHUBO K JICUCTBUIO KUCIIOT?
5. Kakoii reTeponyki BXOAUT B COCTaB BUTamuHa PP?
a) muppoa  O) NUpUAWH  B) MUPUMHINH T) ypyuH

IIpuMepbl MHAMBUAYAJIbHBIX 3a1aHuii (CP) C npuMeHenneM nugpoBbIx
TEXHOJIOTHIi:
3amague 1Mo TeMe «AJIKaHbD)
Bapuanr 1
1. Kakoe 13 npuBeAEHHBIX HUKE HA3BAHUM ISl COCIUHEHUS
(CH3)3C-CH(CH3)-CH(CH3), otBeuaet npasmiam UFOITAK ?
a) METUJI-U30-TIPONUII-mpem-0yTUIMETaH
0) 2,3,4,4-TeTpaMeTHIITICHTAaH
B) 2,2,3,4-TeTpaMeTHIITNICHTaH
r) 2,2-1uMeTuI-3-130-TIPOIHIOyTaH
2. Kakoifi u3 TpHUBEACHHBIX HIKE (PAKTOPOB CMOCOOCTBYET MPOTEKAHUIO
panukaibHbIX TporieccoB? OOBSICHUTE, UCTIOB3Ys 0a3y nanHbIx ChemSpider.
a) MOJISIPHBIA PACTBOPUTEIH
0) oxJaxaeHue
B) IIPUCYTCTBHE KUCIOTHOTO KaTaau3aropa
r) o0nyuenue Y D-cBeToM
3. BoccTraHOoBIEHHE TAJIOUIHOTO alKWiIa MOAUCTHIM BOJIOPOAOM MPUBOJIMUT K
YIJIEBOJIOPOAY, KOTOPBIN TAKXKE MOTy4aeTCs MPH MIETOYHOM IIJIaBJICHUU HATPUEBOMN
COJIM BAJIEPUAHOBOW KHUCJOTHI. ECIIM MCXOAHBIM TaJlOUIHBIA ANKWAJ MOJBEPTHYTH
peakiuu Biopra, To oOpa3zyercss CUMMETPUYHO TOCTPOCHHBIA M30MEP OKTaHa C
4eThIpbMs NiepBUYHBIMU aToMamMu C. Kak Ha3bIBaeTCs ajlKuil, C KOTOPBIM TajoTeH
CBSI3aH B MCXOJIHOM BEILIECTBE:
a) H-OyTu 0) emop-OyTuin
B) mpem-0y T T) U30-0yTHI
4. Tlpu neficTBUM HATPHUS HA CMECh OPOMHCTOTO U300yTHIIA B OPOMHUCTOTO 8MOp-
OyTuia 00pa3yeTcsi CMECh TPEX OpraHudYecKux coequHeHni. Kakoe 3 4eTbipex HuxKe
Ha3BaHHBIX BEIECTB HE SIBJSETCH MPOAYKTOM peaknuu? OO0bsicHuTe, mouemy. s
3TOr0 MPOBEAUTE BUPTYAIbHBIA OKCIHEPUMEHT B BUPTYAIBHOM XUMHYECKOU

J1abopaTopum.
a) 2,5-auMeTuireKcaH 0) 3,4-nMMeTUITeKCaH
B) 2,3-IMMETHITCKCaH r) 2,4-TUMETUITEKCaH

5. Kakas 00Jy1acTh MOTJIONIEHHST XapaKTepHa sl 1e(popMaIiOHHbBIX KOJIEOaHMI

cesi3u C-H CHs-rpynn B UK cnekrpax? JlokaxuTe, MCHoJb3ysi 0a3y JTaHHBIX
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PubChem.
a)1380cm ™t 6)1460cm ™t B)2900cm ! 1) 1700 cm 1

3aague 1Mo TeMe «AJIKEHBD)

Bapuanr 1
1. HazoBure no Homenknatype MIOITAK coequnenue: CH,-C=CH-CH,
CH,- CH,
a) 2-3TUIIOyTEeH-2 0) 3-MeTHIINEHTEH-2
B) 3-METHJINIEHTEH-3 r) 1,2-numerun-1-3tunstunex

2. CymectByeT 13 nzomepnsbix rekceHoB (CeHi2), He cunrtas yuc-mpanc-
MU30MEPOB. YKAXKUTE, CKOJIBKO U3 HUX MOTYT MPOSIBJISTH LIUC-TPAHC-U30MEPHIO:
a) 4 0)3 B) 5 r)6
3. Ilo xakoi peakiMy MO>XHO M3 MPOMNHJIEHA MOJYyYUTh HU30MPONUIOBBIA CIUPT?
OO0bsacHuTe, moyemy. Jlns 3TOro mpOBEOUTE BHUPTYaIbHBIM OSKCIEPUMEHT B
BUPTYaJIbHOW XMMHUYECKOH JIaDOpaTOpHH.

KY$O4 -~ a)
HBr_ o KOH_ g
CH,- CH=CH, — L ';z.f’H
ho, B ho "
Br, r KOH r)

4. U3 ankeHa A moclie cienyromei cepun npeBpaiieHui oJIy4eH TOIbKO
ykeycHbil anpaerun (CH3CHO). YkaxuTe ucxoaHbliii aqkeH A.

HBr _ NaOH H
A p NOH O p PO chcHo
CIUpT
a) TICHTEH-2 0) rexcen-3
B) OyTeH-1 T) 3TUJIEH

5. B kakoit ob6nactu crektpa [IMP nexaT 3HaueHUs CUTHAJIOB STUIICHOBBIX
npoToHOB? JlokaxxuTe, UCIOJb3ys 0a3y manHbsix PUbChem.
a)4,5-6,5m.1. 6)2,0-3,0m.a. B)6,3-75m.a0.  1)1,3-2,5M.1.

3agaHue 1o TeMe «AJKUHBDY
Bapuanr 1
1. CkobKO M30MEPOB UMEET alleTUIICHOBBIN yTiieBo0po cocTtaBa CsHsg?
a)3 0)2 B) 4 r)5
2. Kakoii aneTusieHOBbII YriaeBoAopo]l 00pa3yercs Npu JEeruApupoBaHun 3,4-
numeTtuineHTeHa-1? OObsgcHuTe, moyemy. s 3TOro mnpoBeauTe BUPTYaAJTbHBIN
AKCIIEPUMEHT B BUPTYaJIbHOW XUMUYECKOH J1abOpaTOpHH.
a) 2,4-nuMeTuineHTrH-1 0) 3,4-TMMeTUIINIEHTUH-2
B) 3,4-muMeTIINEeHTHH-1 r) 2,3-TMMETUINIEHTUH-2
3. Kakoe 3nauenue pK, xapakrepHo g1 C —H cBsi3u B alleTUIECHOBBIX
yrieBoiopoaax? O0bsicHHUTE, UCTIONB3Ysl Oa3y nanHbix ChemSpider.
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a) 25 0) 33 B) 16 r) 28
4. YKaXUTE HCXOTHOE COSTMHEHNE A B CIICAYIONIEH CeprUr IPEeBpaICHHIA?

= NaNH
2NaOH _ . HC=CH__ NaNH, _ CHjl

neuTeH-1-uu-3

CIIUpT CU2CI2
a) 1,2-muxnopOyran 0) 1,3-muxmopmnponan
B) 1,2,3-TpuxiiopOyran r) 1,1-nuxsoparan

5. Kakas mosnoca MoromeHusi XxapakTepHa Jyisi BaJeHTHbIX Kojiebanuii =C-H
CBsI3U B aretuiieHax? Jlokaxure, ucmoib3ys 60aszy manHbix PubChem.
a) 3100 cmt1 0) 3300 cm™
B) 2600 cm! r) 3400 cm™?

3ananue 1o Teme «/{ueHsn»
Bapuanr 1
1. Ykaxure unreppan noaocsl nornomenuss C=C cBszu B UK-criekTpe nreHOB.
OOmwscHHTE, HCTIONB3Ys 0a3y manHbix ChemSpider.
a) 1600 - 1620 cm™ 0) 1650 - 1700 cm
B) 1200 - 1220 cm™ r) 3000 - 3300 cmt
2. Kakue queHsl jierye BCTYIAloT B PEAKIUIO IPUCOCINHEHUA ?
a) IUEHBI C KyMYJIMPOBAHHBIMU JBONHBIMU CBS3SIMU
0) IUEHBI C U30JIUPOBAHHBIMU JIBOMHBIMU CBSI3IMU
B) COIPSIKEHHbBIC TUEHBI
I') BCE MEPEYUCIICHHBIE BBIIIE TUIBI TUEHOB OJITUHAKOBO
3. Uro oOpa3yercss npu JOEHCTBUM HAaTpus B YCJIOBHSX peakuuu Bropua Ha
XJOpUCThIA amuia. OObscHUTe, ToueMy. [[is 3Toro mpoBenuTe BUPTYaJTbHBIN
AKCIIEPUMEHT B BUPTYAJIbHOU XUMUYECKOM JIa0OpaTOPHH.
a) Oyraauen-1,3 0) rekcanuen-1,5
B) neHTaaueH-1,4 r) renraaueH-2,4
4. M3BecTHBI N1Ba MPUPOJHBIX IMOJUMEpa HM30NpEHA - KaydyK M TyTTamepua.
CKOJIbKO M30MEPHBIX IMOJIMMEPOB MOXKET 00pa30BaThes B citydae 1,4-moaumepusanuu
2,3-numetunoyraaueHa-1,3?
a) 1 0) 4 B) 3 r)2
5. VI3 kakoro uCXoHOTO COEMHEHUs CUHTe3upyeTcs OyTaaueH-1,3 o Jlebeneny?
a) CHs- CH,-OH 06) CH;-CHO  B)HC=CH r) CH,=CH-C=C
3agaHue 1o TeMe «ApEeHbD»

Bapuanr 1
1. CkonIbKO M30MEPHBIX ApPOMATUUYECKHX OPOMOIMPOU3BOJHBIX COOTBETCTBYIOT
opyrro popmyne C;H7Br? a)4 0) 6 B) 5 r)3

2. VYkaxure TpOayKT ruapupoBanus 3 momsimu Hy o-kcunona. OOwsicHUTE,
noyeMmy. JUIst 3TOro mnpoBeAuTE BUPTYaAIbHBIM OKCIIEPUMEHT B BUPTYaJIbHOU
XUMHYECKOM JIabopaTOpUH.

a) 1,4-IMMeTUIIIIUKIOTeKCaH 0) 2,3-TMMeTUITeKCaH
B) 1,2-1MMETHIIUKIIOTeKCaH r) 3,4-TuMeTuIreKcaH

3. YruneBoaopoa obeciBeurBaeT OpOMHYIO BOJY, JAa€T peaKkIiMd ¢ aMMHUAYHbIM
pacTBOpOM OKcHjia cepedpa, MpHu OKUCIECHUU 00pa3yeT OeH3oiHyr KucioTy. [lpu
cxkuranun 1 monst ero obpasyercss 352 r yriaeKucioro rasza. YKaxurTe HaubOosee
xapakTtepHble nosocsl nornomenusa B MK cnekrpe storo yrineBoaopona. Jlokaxure,
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UCIOJb3Yys 0a3y manHbix PubChem.
a) 3600, 2100, 1650 cm™
6) 3310, 2083, 1600, 1490 cm™
B) 3100, 1200, 740cm™
1) 3400, 2300, 1000, 795 cm™?
4. Ha cMmech TpPEX yrieBoaOpoIOB: OpoMOeH30a, 71-0pOMTOIyoJia U OpoMdITaHa
nojeicTBoBaiM HaTpueM. CKOJIBKO Pa3IMYHBIX APOMATHYECKHX YTJICBOJIOPOJIOB

oOpazyeTcst Ipu 3TOM? a)5 0)3 B) 8 r)6
5. Ykaxure 4pOMaTH4ECKYK) CTPYKTYPY:
2
CH 1
& &
a) D\\CH 6)@ )" 1)
2 I CH,
CH,

3ananue no teme «l anoreHonpon3BoHbie. CIUPTH U PEHOIIBD)
Bapuanr 1
1. K kakoii 3 HaMCaHHbBIX HUXKE POPMYJI OTHOCUTCS HAa3BaHUE
5-0pom-4,6-qumeTun-5-sTuirenteH-3?

G
Br CHj C,Hs
C2Hs Br
Br CH,

2. B KakOoM W3 NEPEUMCICHHBIX HWKE COCIVUHEHUN Hau0oJee MOABMKEH aToOM
xjopa?
a) CoHsCl 6) (C6H5)3CC|
B) C6H5CH2C1 F) (CH3)2CHC|
3. Tomyon moaBepriM  XJOPUPOBAaHUIO HA  CBETY M MOIYYWIH
MOHOTaJIOT€HITPOU3BOIHOE A. 2-MeTuirekcad NoaBepriu OpOMUPOBAHUIO Ha CBETY,
OCHOBHOM MPOAYKT peakiuu o0paboTali BOJHBIM pPACTBOPOM INEIOYH, K
MOJIyYUEHHOMY KHCIIOPOJCOAEpKAIEMY BEIIECTBY MNMPUOABUIM METaNTMYECKH
HaTpUl W MPOAYKT peakiuuu odpabotaym coenuHeHreM A. Kakoe u3 coenuHeHUi
noyywsin npu 3rom? OObacHuTe, oueMy. [[ns 3Toro mpoBenuTe BUPTYaJTbHBIN
AKCIIEPUMEHT B BUPTYaJIbHOU XUMUYECKOH J1abOpaTOpHH.
a) 2-MeTtmi-2-(o-xnopdeHokCu)rekcan  0) 2-MeTHII-2-(M-XITOPPEHOKCH )reKcaH
B) 2-MeTuI-3-(0€H3UIOKCH )TeKCaH ) 2-MeTUI-2-(0CH3UIOKCH )reKCaH
4. CKOJBKO MHUKOB JOJKHO HaOmomathesi B crnektpe [IMP mpem-GytunoBoro
ciiupta? Jlokaxxure, UCIoib3ys 0a3y nanuabix PubChem.

a)l 0) 2 B) 3 r)4
5. Kakoii ciupt HaudoJ1ee JIerKo JeruapaTupyercs?

a) 2,3-auMeTunoyTaHoa-2 B) OyTaHo1-2

0) 3-meTmnOyTaHoI-2 ') IEHTaHOI-

3amaHue 1Mo TeMe « AMUHBD»
Bapuant 1
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1. Cxonbko n3zomepoB umeet amMmuH CsHq1N?
a) 8 0) 6 B) 4 r) 10
2. K xakoMy TUIIy OTHOCUTCSI aMUH, KOTOPBIM aéT MaJIMHOBOE OKpalIMBaHUE C
¢dbenondranennom u B UK cniekrpe nmeer niBe ciiadble MOJIOCHI MOTJIOIEHUS B 001aCTH
3300-3500 cm'? OObsacHuTe, ncnonb3ys 6asy nanaex ChemSpider.
a) BTOPUYHBIX MPEACIbHBIX 0) NEepBUYHBIX APOMATUUECKUX
B) IEPBUYHBIX TIPEICTHLHOTO Psiia T') TPETUIHBIX
3. Kakyto ctpykrypHyto popmyny umeet amuH CsH11N, eciu u3BecTHO, 4TO OH C
a30THCTOM KUCIIOTON pearupyer ¢ 00pa3oBaHWEM COOTBETCTBYIOIIETO criupTa’?

a) CH3CH,CH(NH,)CHjs 6) C2HsN(CHz):
B) CH3CH2NH C2H5 F) (CH3)2CHNHCH3
4. Yxaxute npoAyKT peakiuu (X):
H2C\_/CH2 + NH3 X
O
a) NH,CH,CH,OH 0) NH,CH,CHs
B) NH2CH2CH2 CH3 F) OH CHzCH3

5. Kakoii u3 HIKeNnpuBeICHHBIX aMUHOB OyAeT BcrynaTh B peakuuio ¢ HNO»,
naBasg HuUTposomnpou3BogHoe? OObsicHuTe, mouemy. /[l 3toro mnposeauTe
BUPTYaJIbHBIN SKCIIEPUMEHT B BUPTYAJIbHONM XUMUYECKOM J1abOpaTOpHH.

a) U300yTUIaMUH 0) METUIIATUIIAMUH
B) mpem-0yTUIaMuH ') TPUMETUIaMUH

3ananue 1o teme «OKCOCOETNHEHUSD)
Bapuanr 1
1. IIpu okucnenuun kerona no [lomnoBy nmoay4ynsiim cMech YKCyCHOM,
IIPOITUOHOBOM, U30MACJISIHOW U M30BaJIEpPUaHOBOM KUCIOT. KakoBa cTpykTypa
KeToHa?
a) 5-MeTuIreKcaHoH-3 0) renTaHOH-3
B) 5-METHJITEKCAaHOH-2 T') 2-METUITeKCaHOH-3
2. YkaxuTre KOHeUHbId ITpoAyKT [ cnenyromeit cepun npespamienuii: st aroro
MIPOBEINTE BUPTYAIbHBIA SKCIIEPUMEHT B BUPTYAJIbHOW XUMUYECKOM J1a00paTopuun

Cu Ag,0 MnCO, t0
H3C-CH, OH"2500 A —>NH4OH B B T
a) YKCYCHBIH ajbaerul 0) aleToH
B) MIPOIICH T') IPOMaHO-2
3. CxonbKo KapOOHUIBHBIX coennHeHN UMEtOT hopmyny CsHigO?
a)3 0)5 B) 7 r)9

4. Ykaxure 007acTh N — T Mepexo/ia B AIEKTPOHHBIX CIEKTPax KapOOHWIHHBIX

coenuHeHui (B HM). Jlokaxure, ucmonb3yst 6a3y nanHbeix PubChem.
a) 200 0) 300 B) 270 r) 240

3aganue 1o Teme «KapOOHOBBIE KUCIIOTHI»
Bapuanr 1
1. Ckoinbko HM30MEpPOB HMEET TMpeJielibHasi OJIHOOCHOBHAsI KHCJIOTa COCTaBa
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C6H1202?

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

2. Kakoe u3 nepe4rciieHHbIX COSUHEHUN AT peakinio cepeOpssHOTO 3epKaa’?
a) 1-nenTuH 0) XJIOPUCTBIA METHJII
B) YKCYCHAsl KHCJIOTa I') MypaBbUHas KUCIIOTA

3. YKaxuTe KOHEUHBIN ITPOAYKT, ITIOJYYEHHBIM B PE3YJIBTATE MOCIIEI0BATEIBHBIX
MPEeBpALICHUI: MpU JEHCTBUM HAa OPOMUCTBIN ATHI UAHUCTOTO KaJlWs, OMBLICHHUS,
AercTBus msATUXJIOpUcTOro (ochopa u, HakoHel, dTuiaTa Hatpus. OObICHUTE,
noyemy. JUIsE 3TOrO MPOBEIWUTE BUPTYAIBHBIM HKCIEPUMEHT B BHUPTYaJIbHOM
XUMHUYECKOH JIaOOpaTOpHH.

~ o)
a) HyC-CH, CZOC,H5 &) HsC-CH-CZ_
CoHsg Cl 3
-0

B) H3C CH2 C/ F) H3C~CH2_ICI:_OCZH5
(@)

4. Kakoe BemiecTBo (4) MOTYyYUTCS B pe3yibTaTe CEpUU MPEBPAILICHHIA:

~cCl

KCN I1mon.H,0 NaOBr

N30 POTITIIOPOMUT (1) —(2) =~ (3) (4)
H
a) U300yTUIJIOBBIN CITUPT 0) n300yTHIIaMHUH
B) U30IPOIUIIOBBIN CIIUPT T') 2-HUTPOIPOIIaH

5. B kakoii oonactu MK cnekrpa nornomaer OH-rpynna B kucnorax? Jlokaxure,
UCIoJIB3ys 0a3y aaHHbIX PUDChem.

a) 3000 cm 6) 1700 cmt B) 1650 cm! r) 1300 cm™?
3aganue 1o treMe «JIummap»
Bapuanr 1
1. VYkazare Qopmyny numetwidTanata — peneivieHTa, OTIYTHUBAIOIIETO

HAaCEKOMBIX. I[0Ka>1<me, ucnonb3ys 6a3y nanaeix ChEMBL.

CHZC O CHg CHZC OCHj 5) CH2CHs c O-CHj

2. VYxaxute Qopmyny BemectBa coctaBa CyoHgO,, ecnmu u3BECTHO, YTO OHO
CYILIECTBYET B BHJIE JIBYX T€OMETPUUYECKUX M30MEPOB; B3aHMMOJICUCTBYET C BOJHBIM
PacTBOPOM IIIeTI0UU ¢ 00PA30BAHUEM COJI; CO CITUPTOM 00pa3yeT CIOXKHBIN hup, a

MIPU OKUCJICHUH — OCH30MHYIO U I1aBEJICBYIO KUCIIOTHI.
HC=CH,

CH=CH,
a) 6) B) r)
O C-OH
N = - -0O-CH=CH
Ho-C%o CH=CHC-OH g 0 2 8
3. Maprapun npeAcTaBisieT u3 ceos:
a) SMYJIBCHUIO THAPOTCHU3NPOBAHHOTO PACTUTEIHLHOTO KHPa
0) SMYJIbCHUIO THAPOTEHU3UPOBAHHOTO JKUBOTHOTO JKHPA

B) 9MYJIbCHIO CIICHHNAJIBHO CUHTC3NPOBAHHBIX TPUTJIMHCPUI0B HECIIPCACIbHBIX
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KapOOHOBBIX KUCJIOT
I') SMYJIbCUIO TPUPOIHBIX HU3KOKAYECTBEHHBIX KUPOB
4. Kakoe Ha3BaHHME COOTBETCTBYET COCJAMHEHHUIO CO CIEAYIOLIEH CTPYKTYpHOMH

dhopmynoii?
a) METUIIMETAaKpUiIaT 0) MeTakpuIoBas KUCIOTa
B) METHJIOBBIN 3(Up aKpUJIOBOM K-Thl  T) METHJIOBBINA 3(UpP KPOTOHOBOU K-ThI

HC 9
H,C=C-C-0-CH,
5. CocraBbTe ypaBHEHHsS peakiuid, mOpoTekammux 1o cxeme. I[IpoBenute
BUPTYaJIbHBIN SKCIIEPUMEHT B BUPTYaAJIbHON XUMHUECKOU TaOOpaTOpHUHU.

Kakoe 13 npuBeIeHHBIX Ha3BaHUHN MPUHAUICKHUT BeniecTBY (X)?
a) TUJIOBBIN CIIUPT 0) alleToH
B) aKpUJIOBasi KUCIOTA ') YKCYCHBIH aJIbJIeTU/I

3aganue 1o teMaM « OKCUKUCIOTBI. OKCOKUCIOTHI. ONTHYECKAS] U30MEPHUS
Bapuanr 1
1. Yrto nosyduTcs Mpy HarpeBaHUM [3-OKCUMACISIHOM KUCIOTHI?
0 0 OH 0
H,C=CH-CH,-C”  H3C-CH=CH-C’ HoC-CH-CH, H3C-CH-CH,-C”
OH OH
a) 6) B) O7C0 Hic-cH-CH,C{
r) OH O

2. VYkaxure CTpyKTypy coeauHenusi coctaBa CgHi203, umeromero asa
ONTHYECKUX H30Mepa, 00pa3yrolero ¢ OCHOBAHUSMH COJIM, JIETKO JAIOIIEro TpH
HarpeBanuu coeanHeHue cocraBa CeHipO2, KOTOpOE OKUCIISIETCS B KHCIOM PacTBOPE
KMnOs B cMech M30MaCisSiHOW W IIaBEJIEBOM KUCIOT. JlokaxkuTe, UCHOJIB3ys 0a3y
nanabeix ChEMBL.

HO CH; 4 HC OH 0
a) HCCH, CH-CH'C? 6) HsCCH CH-CH,C o,

~OH
OH OH OH 9
CH, OH CH,

3. Kaxoe coenunenue (/1) obpazyercs mo cienyromiei cxeme?

H,0 Cl NaOH
Drunen ~HBr . A KCN _ o "2 o 2,
b B oA
a) TJIMKOJIeBasi KMCJIOTa 0) 0-OKCHUIIPOITMOHOBAS KMCJIOTA

B) B-okcuMacisiHasi KUCJI0Ta  T) B-OKCHUIIPONHMOHOBAs KUCIIOTA

4. Kakoll 13 TPUBEICHHBIX HUKE CTEPEOM30MEPOB HE MPOSBISET ONTUYECKOMN
AKTUBHOCTH?
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O:~-OH Oz--OH
O:(-OH . ¢ on O:¢-H - c o
a) H--OH 6) B) H-~OH r)
_ H——OH HO—H
H,C-OH H,C-OH &
HO-C=0 Ho-“=0

5. Kakoe coeanHeHue TMOJy4yaeTcsl MPH HArpeBaHUU [-OKCOBaJIEpUAHOBOM
KUCIIOTBI? OOBACHUTE, TOYeMy. /{151 3TOro mpoBeInTe BUPTYaIbHBIA 3KCIEPUMEHT B
BUPTYaJIbHOW XUMUYECKOH J1abOpaTOpHH.

a) TaKTOH  0) TUMETUIIKETOH B) JaKTaM  T') METUJIATUIKETOH

3ananue o teme «Caxapa»

Bapuanr 1
1. Kako# poayKT MOJyYUTCs 1O CIAEAYIOIEH cxeme?
.0
CZH
H-OH HCN = H,OH"
HO——H A B —Ho~B
H,C OH
H
a) HOCH,-CHOH-CH-CHOH-CH-OH 6) CH,OH-CHOH-CHOH-C=0
- o —
8) CH,OH-CH-CHOH-CHOH-C=0 )CH,0H-CHOH-CH-CHOH-C=0
- o —! — O

2. Kakoe coenuHeHne oOpa3yeTcsl Mpu JACHCTBUM Ha aJIbJIONIEHTO3Y aMajibraMbl
HaTpusi? OObsicHUTE, moueMy. [t TOro mpoBeIUTe BUPTYAIbHBIA SKCIIEPUMEHT B
BUPTYaJIbHOW XUMHUYECKOM JIa0OpaTOpHH.

a) MEHTUT 0) OKCUM  B) TPUOKCHUTIIyTapOBasi KUCIOTa  T') 03a30H

3. Hanmumure cTpykTypHYI0 GOpMyTy T€KCO3bl, 3Has, YTO OKCUHUTPUII,
MIOJIyYEHHBIW U3 HEE MPU ACUCTBUUA CUHUIIBHOW KUCIIOTHI, ITOCJIE TUAPOJIN3A U
BOCCTAHOBJICHUS MOIMCTOBOAOPOIHON KUCIOTOU NAET 2-METHIIT€KCAHOBYIO
KHUCJIOTY:

a) bpykTo3a 0) caxapo3sa B) TUIFOKO3a T) JIaKTO3a

4. Kakoe Ha3BaHHE COOTBETCTBYET AAHHOW CTpYyKTypHOU Qopmyne? Jlokaxure,
ucnoip3ys 06a3y ganaeix ChEMBL.

HO—H a) a, D -ranakro3a
H(")'::CH)H 0 0) B, D-bpykTo3a
HO—H B) B3, D-ranakrosa
H r) a, D-dbpykTo3a
CH,OH

5. Onpenenure ctpoenue BemectBa coctaBa CeH120s, €civ OHO Npy HarpeBaHUMU
C pa30aBIeHHON CepHOI KUCIOTOM o0pasyeT a-MeTuindypyposi, Mpu OCTOPOKHOM
OKHCIICHUH TpeBpaiaercs B 2,3,4,5-TeTpaOKCUTEKCAaHOBYIO KUCIIOTY, JAET pEeaKIUio
cepeOpstHOTO 3epKana?
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.0 /0 .0 .0
CH-CH CZH CIiH C<H CZH

7N o a) 6) B) oy N Gr
ned. ezl ¥ cHon PlcHou CHOH "CHOH

0 CHOH CHOH CHOH CH,
o-metundypdypoi CHOH CH, CHOH CHOH
CHOH CH-OH CH, CHOH
CH, CH,0OH CH,OH CH,0OH

3amanue 1Mo TeMe K AMHHOKHUCIIOTHI B OSITKI
Bapuanr 1
1. Kakue aMWHOKHCIOTHI BXOJIAT B COCTaB MPHUPOAHBIX OenkoB? JlokaxkuTe,
UCI0Jb3ys1 0a3y manueix ChEMBL.
a)D, a o)L, a B) L, B r)L,y

2. Vkaxure npoaykT peakimu (X):

NH, OH H,
R

HyC—C~COOH A5 X
O ~
3. YKaxuTe NpoayKT TEPMUUYECKOM JIeTHapaTalliy BaJIMHA:
0 0
a) HeC-CH—CZ 6) H3C-CH,-C7
N=o OH NH,
0 20
8) HyC~CH,~C7{ r) HC—CH—C”
OH NH, OH

4. VkaxuTe NPOAYKT, MOJy4aeMbId MpU JEUCTBUU a30THCTOM KHCIOTHI Ha
CH2(NH2)CH2CH,COOH. O0swscuute, nodemy. [1Jis 3TOro nNpoBeAUTE BUPTYaTbHbIH
AKCIIEPUMEHT B BUPTYAJIbHOU XUMUYECKOM JIaOOpaTOPHH.

0
HyC HaC. "C—NH
a) ~ "CH-CHy-NH,  6) ° CH-HC_ Nepoper e
. 2-NH, H.C N _CH-HC’
H3C 3 NH-C{ CH,
0 °o
H3C \ Z
. HaC c-0-C CH
? h.c-CHGH D °CH-HCT “CH-HC, °
3 \ HaC’ \ ’ “CH
3 NH, H,N 3

5. Kakoii peareHT NpuMEHSIETCS ISl 3allUThl aAMUHOTPYMIBI B AaMUHOKHUCIIOTAX ?
a) TaHOJI 0) YKCYCHBIN aHTUIPH]T
B) XJIOPOKHCH ocdopa ') a30TUCTas KUCIOTa

3aganue o temaM «lIaruuiennsie rerepoukiibl. [llecTuunennbie

TeTePOIUKIIBI)
Bapuant 1
1. Kakoe coenunenue (X) oOpaszyercs B pe3yibTaTe CASAYIONTUX PEaKIIHii:
CaHs H H,O C,H OH
5 3 A 2
a)|l | EF 1' Ol Al e Te) |hio]f t°c X o[
2
0~ "Cat¥s s~ CoHg N™ CoHs s~ NHp

H



2. Pacmionoxure cluemyronie COSIUHEHHUS B PsAJ MO _YObIBAHHUIO OCHOBHOCTH,
JlokakuTe, UCIoNb3ys 0a3y manueix ChEMBL.

H H

a)2>4>1>3 6)3>4>2>1
B)4>1>3>2 r1>3>4>2

3. Kakas 13 npuBeIeHHBIX CTPYKTYP HE SIBIIAETCS apOMaTHUYECKOM?

a)@ 6)@ o J ”@
,q H

4. YxaxuTe NpoAyKThI MTOJHOTO Tuaposn3a 3-ypuauiMmonodpocdara. O0bsicHUTE,
nouemy. st 3TOro mnpoBeaUTE BUPTYAIbHBIA SKCIEPUMEHT B BHUPTYaJIbHON
XUMHUYECKOM J1abopaTopuH.

HO-CH,, OH Q HO-CHp, OH NH;
~N
a) ‘K # + H3Po4+(kJ\|H 6) + H,PO, + K\J\'
N g ~
OH H no© OH OH k °
H
o)
HO-CH, , OH | HO-CH, NH;
© NH o N7 SN
B) K j+ H5PO, + k oK 4 + H,PO, + < I
A N
NI® OH N~ N
OH OH H OH H H

5. TIpou3BOJHBIM KakKoTo TeTepolukia sBisgeTca BuTtamuH PP? Jlokaxwure,
ucnoib3ys 0a3y aanHeix SciFinder (CAS).

X N N
o[ ] ol ) o) ol ]
H H

Bonpocs! k py0e:KHBIM KOHTPOJILHBIM padoTam

=

CuHTe3upoBarth 1o peakuuu Bropua nzo0yraH.

2. Yka3arb OIMOKY B Ha3BaHMM M JaTh MpaBWIbHOE Ha3BaHUE 2-3TUII-6-
M30IPONUITEeKCaHa.

3. Hammcatsr Bce mzomepsnl yrieBomoposa Opyrro-hopmynsl CsHip ¢ oTKphITOM

LENbI0, Ha3BaTh UX o HomeHknatype MIOITAK.

Hanucate peakuuto Kyueposa st nentuna-1.

Hamucate peaknuro 1,2-nuGpommponana ¢ METALTHYSCKAM IIUHKOM.

Kak u3 amermieHa mpu MOMOINM HEOPTaHMYECKHX PEareHTOB MOJIYYHUTh H.-

OyTan?

o 0k
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7. Ilpu moMoum Kakux XMMHYECKUX PEAKIIMi MOKHO OTJIMYUTh ITUIALIETUIIEH OT
JUMeTuIaleTuIeHa?
8. HasBatb coeaunenue no Homenkiaarype FOITAK:
CHj
HaC—CH=CH—CH—C——CH,q
(|:H \CH3
H3C/ \CH3
9. Hamwmcarp peakiuio nmoJiuMepu3aiiy nponuieHa.
10.Hamucatp peakuuro ajisi IeHTHHA-2.
11.Yr1o nosy4nrcs npy B3aMMOJIEUCTBUU CMECH MPONUIOpOMUAA U H-
OyTminopoMua ¢ HaTpuem?
12.Ha3Batb coenunenue no Homenkiaatype MIOITAK:
HaC
HyC——C==C——CH-CH,
13.Yto oOpa3yerca mnpu HuTpoBaHuu 10 KoHoBajoBy yriesojopojga 2-
MeTuI0yTaHa?
14.Yto mnosyuuTcs OpU peakuud H. OPOMHUCTOrO NHPONMJIA CO CIUPTOBBIM
pacTBOopoM LEnoun?
15.CKOABbKO pa3iWYHBIX COECAUMHEHMH TONY4YMTCS MPU NPHUCOEAUHEHUU OJIHOM
MouiekyJibl HBr k uzonpeny? (Y cioBust pa3iudHbIe).
16.Kakue  yriaeBomopoabl  OOpa3yrOTCSs TIPH  TOJTHOM  BOCCTAHOBJICHUH
H.OyTHJIOBOT'O CIIUPTA, alleTOHA?
17.Cunrte3upoBaTh no peakuuu Biopia 2-MeTUiIreKcas.
18.Hamucatp peaknuo moJuMepu3anun 0yTaaueHa.
19.Hanucate cTpykTypHble (GOpPMYIbl W Ha3BaTh M30MEPHI AIETHIIEHOBBIX
yrieBoaopoioB CsHs.
20.Kaxko#t yrieBomopo/ 1 moyduTcs, eciu Ha 3,3-muMeTuiioyTeH-1 moaeicTBoBaTh
OpoMoMm, a 3aTeM U30BITKOM CIIUPTOBOTO pacTBOpa MIENOUH?
21.Ha3Batb coenunenue no HomeHkinatype MIOITAK:
CHj
HC—C—CH=CH—C—CH,—0OH
H,C—CHs
22.Yto oOpasyeTcsi MpH BOCCTAHOBIIEHUU OPTO-(HEHWIYKCYCHOW KHCIOTHI C
ITIOMOUIBIO OJIOBA U COJISTHOM KHCIIOTHI?
23.YTo momy4nTcs MpH JeruipaTainuy 2-MeTUINeHTanona-3?
24 .13 Oyranaunona-1,4 nomyuuts 1,4-nubpoMOyTaH.
25.13 3Tun6eH301a Moy4duTh Mapa-aMUHOITHIIOCH30J1.

26.13 6eH30I1a MOIyIUTh TUITMKIOTEKCHIT ( QO ).

27.Kakoe BemiecTBO 00pa3yercsl MpU OKUCICHUM KHUCIBIM pacTBOpoM KMnNO4
napa-1u3TuideH3ona’?

28.1I3 Kakoro HHUTPOCOCAMHEHHS M B KaKWX YCIOBUSIX MOXKHO TONYyYHTH
OeH3unaMuH?

29.13 mponuiaoBoro CnupTa MOJIYIUTh MPONMIH300yTHUIOBBIN dup.

30.HanucaTh ypaBHeHHE OKUCICHUSI XJIOPUCTOTO ajljiniia o Baruepy.

31.IlpucoeaMHUTH BOAY K MEHTEHY-2, Ha3BaTh KaTaJlu3aTop.

32.13 nponuieHa Moxy4uTh U30MPOIMUIOBEIN CIUPT, MPONaHanoa-1,2.

34



33.Hanucarp peakuur OpoMUpPOBaHUS W HUTPOBAHUS aHW30J1a (C 00pa30BaHHEM
MOHO3aMEIIEHHBIX ).

34.1lonyuuTs TUATUIOBBIN dup (AByMs criocodamMu).

35.13 HuTpoOEeH301a MONyYUuTh Mema-HeHUICHIMaMUH.

36.Hamucate B mopsiike BO3pacTaHHsl KHUCIBIX CBOMCTB: (PE€HOJ, BOAY, Opmo-
HUTPO(EHOJI, TUKPUHOBYIO KUCIIOTY, TJIMLEPUH, METAHOJI.

37.Kak BbmenuTh (eHON U3 cMecu ero ¢ OeH3wioBbIM cnuprom? Hammcatb
ypaBHEHUE PEAKIIHH.

38.Kakoii TpOIyKT MOMYYUTCS TPH JACHUCTBUU METAUIMUECKOTO HATpUs Ha
HonucTelil 6eH3mn?

39.I'uiponn3oBarh BTOP.OPOMHUCTHIM OYTUJI BOJHOM IIENOYBI0 M Ha3BaTh
MOJIYYEHHOE COCIMHEHHE.

40.13 6eH301a MOJYIUTh aHU30I.

41.Y13 meTuaneTuiIeHa nojay4uTh o-0OpomarieToH; opomodopm - CHBTs.

42.0xucauth neHTaHoH-2 no [lomony.

43.TTomyants GpOMaHTHIPHU OL-OPOMYKCYCHOM KHCIOTHI U3 3TAHOBOU KHCIIOTHI.

44 HanucaTh aJibJI0NBHYIO U KPOTOHOBYIO KOHACHCAIUH JIJIs1 2-METHIINPOIaHasl.

45.Kakoii mpoyKT oOpasyercsi, €clii K STUJIOBOMY 3(GUpPY MPONHUH-2-0BOU
KUCI0THI 1oOaBuTsr HBY.

46.13 6en3ona noay4yuTh aneTodpeHoH (MeTUI(HhEHUITIKETOH).

47.Kakoe coequHenne oOpaszyercs mpu o0paboTKe Ha XOJI01y U30BaJIEPUAHOBOIO
aJbJIETH/1a BOJHBIM PACTBOPOM IIENOYH?

48.Yt0 momy4yuTCs Mpy HArpeBaHUM 2-OKCHOYTaHOBOMN KUCIOTHI?

49.13 rentaHalis MOMy4UTh TENTAHOM-2.

50.ITomyunTh (HeHUITYKCYCHYIO KUCIIOTY U3 OCH3MIXIIOPHUIA.

51.Hanucarp konaeHcauuto KisiizeHa 1 3TUI0BOTO 3(upa H30MaCISTHOU
KHUCIIOTHI.

52.113 ¢heHUIyKCyCHOTO albJeruia MoxydnuTh eHUIaeTHIICH.

53.M3 MacisiHOM KUCIOTHI MOTYYUTh JTUTTPOITUIKETOH.

54.13 mpomMOHOBOTO  ajbAeTu/ia MOJYYUTh OKCHUM, (DEHWITHAPA30H,
Ooucynp(UTHOE TPOU3BOIHOE, ITUAHTUIPUH U alleTalb METHJIOBOTO CITUPTA.

55.Ha3Bath coequnenne no HomeHkiaarype MIOTTAK:
o ¢c o
|

|

HyC—C—HC——C——CHj
56.13 xakoro ciupTa Mpu OKUCIICHHUH (YCIIOBHSI) 00pa3yeTcss METHIATUIIKETOH?

57.Ha3Batb coequnenne no Homenknarype MIOITAK:
CH; CI
* o
%
Cl—CH,~C=C—C]
H

58.M3 aaunHOBOM KUCJIOTHI MOTYYUTh ITUKIOTICHTAHOH.
59.13 nponusneHa nosyduTh XJIOPAHTHUAPU] H30MACTSTHOW KUCTOTHI.
60.Hanucatp peakiuio:
(6]
C//
_—"7""0—CH,
. 0—CH, + HBr
N\
(e}

H,C——=C
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[IpuMepHBI NTEpEeYEHb BONPOCOB K K3aMEHY MO JAUCIUIINHE
«XUMHSIOpPraHUYeCKas)

1. KoBanentHas u uoHHas cBsizu. [lonspHocTh cBsizu. CemunomnsipHas CBsi3b (Ha
IpUMEpPE HUTPOTPYTIIIHI ).
2.  Tpu BaJEHTHBIX COCTOSIHUA yrieposa (Sp-, Sp?-, Sp* -rubpuausanus).
3. IlpenenbHble yraeBOIOPOAbI, UX ToMosiorudeckuil psa. CrnocoObl MOTydeHHs.
Peaknusa Bropua.
4. XuUMHUYECKHE CBOMCTBA NMPENEIBHBIX YIJIEBOJOPOIOB.
5.  DIIeKTpOHHas MpUpoJa JBOMHON CBA3U yriaepol-yriaepod. CHHTE3 ajJKeHOB.
[uc- TpaHc U30Mepus STUIEHOBBIX YIJIEBOIOPOIOB.
6.  DOTuIEHOBBIC YIIIEBOJOPOABL. T-CBSA3b. DIEKTPOHHAS IPUPOA IBOMHOMN CBA3H.
7. XUMHYECKHE CBOMCTBA 3TUIICHOBBIX YTIEBOIOPO/IOB.
8. AnkuHbl (ALETUJICHOBBIC YIJIEBOJOPOJbI). DJIEKTPOHHAS MPUPOAA TPOHHOM
cBs3u. CriocoObl MOTyUYeHHU alleTUIICHOB.
9. Xumuueckue CBOMCTBA alleTUIICHOBBIX YTJIEBOIOPOIOB.
10. JIuenoBble yrieBogopoAbl. DddeKT compsbkeHus. XUMUYECKHE CBOWCTBA.
[Tonumepu3anus AMEHOB.
11. Apomaruueckue yriaeBoaoponbl. lloHsTue apoMatnyHOCTH. XUMHUYECKUE
CBOMCTBa apOMATHYECKHUX YTIEBOAOPOJIOB.
12. Peakmum 5>1eKTpOQUIBHOTO 3aMEIIEHUST B apOMAaTHYECKHX COCTUHEHUSIX.
CorinacoBaHHass W HeECOIJIaCOBaHHAasg oOpueHTauus. Peakuumu >310eKTpOPUIBLHOrO
3aMelleHus (Ha mpuMepe COeMHEHUN apoMaTHYECKOro psaaa). Peakiuu 3amenieHus
B apOMAaTHMYECKUX COCIMHEHUAX. Peakiuum 3JIeKTpOQUIBHOTO  3aMEIICHHUS:
OpHUEHTaHTHI 1-ro u 2-ro poxa.
13. CnocoObl oTy4eHHs] apOMaTUYECKUX YTIIEBOJAOPOIOB.
14. Couptei. CpaBHEHHE KHCIOTHBIX CBOWCTB CHUPTOB, BOABI M (DEHOJOB.
BopoponHas cBs3b B ciuprax. XMMHYECKUE CBOMCTBA CIIUPTOB.
15. CnupTtsl. CiocoObl cuHTe3a ciupTOB U heHoI0B. 16.CriocoObl moTydeHus: 0HO-
U IBYXaTOMHBIX CIIUPTOB.
16. ®enomnbl. Ilomyuenue xumuveckue cBoicTBa. lIpakTHueckoe HCIOIb30BaHUE
(heHonoB.
17. Awmunbl. CpaBHUTENbHASA OCHOBHOCTh aMMHAKA, AJTKUJIAMUHOB U apOMaTHYECKUX
aMUHOB.
18. Ammnbl. Crioco6s! nonmyueHusi. [IpocTpancTBenHas KOHGUTYypalus aMMUaka u
coJieii aMMoHus1. KoopimHannonHas (10HOPHO-aKIENTOPHAs) CBSA3b.
17. Amwunbl. XMMUYECKUE CBOMCTBA.
18. Anpaerupl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHON T'PYIIIBL
Crioco6bl osTydeHusI KapOOHUITBHBIX COCTMHECHHM.
19. XuMuyeckue CBOMCTBAa KapOOHWIIBHBIX COCIWHEHUH: adbJCTHJI0B U KETOHOB.
23.KapOoHOBBIE KUCIOTHI. DIEKTPOHHOE CTPOCHUE KAPOOKCUITHLHOM TPYIIIIHI.
Bonoponansie cBsi3u B kucioTtax. Kucinotusie cBoiictBa. CriocoObI MOTYUYEHUS.
24. KapOoHoBbIe KUCIOTHI. Pacmpenenenue 31eKTPOHHON MJIOTHOCTH B MOJIEKYJIE,
XAMUYECKUE CBOMCTBA.
25. JluxkapOOHOBBIE KHCJIOTHI: TIOJIyUYeHHE W XHMHYeckue cBoiicTBa. OcoObie
CBOMCTBa METUJIEHOBOM I'PYIIbl MAaJOHOBOTO 3(upa.
26. HemnpenenbHble KUCAOTHI. AKpuioBas KUCIOTa. Peakuuu nmpucoearuHEeHUs Mo
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IBOMHOM CBSI3U aKpUJIOBOM KHUCIIOTHI. JIEUHOBAS, TUHOJIEBAS U JICHOJICHOBAS! KUCIIOTHI.
27. Jlunuapl, )xupbl 1 MbL1a. KuciaoTsl, BXosIME B COCTAB )KUPOB. [ naporenn3anms
KUIKUX KAPOB.

28. VYrneBoubl (caxapa). Kiaccudukanus caxapoB. YCTaHOBJICHHE CTPOCHHUS
MIH0KO3bL. D- 1 L-reHeTnueckue psiasbl.

29. XHWMHYECKHE CBOWCTBA MOHOcaxapunoB. Myraporauus. [lupano3nas wu
bypano3Has GopMBI; - U B-U30MEPbI HUKINYECKUX (POpM.

30. Mucaxapunel. Knaccudukanus, crpoenre. XUMHUYECKUE CBOMCTBA.

31. Kpaxman wu kineryatka. lcnonp30oBaHWE KIETYATKM UM HNPOAYKTOB €€
nepepadOTKU.

32. AmmHOkHCIOTHL. Kiaccudukanus, noixydeHue 1 XMuMUYECKHE CBOMCTBA.

33. TloHsTHE O TIEPBUYHOM, BTOPUYHOM, TPETUYHOM M YETBEPTUUYHOM CTPYKTYpE
0enkoB. Poss BoopoHbIX cBsizelt B Oenkax. Kiaccudukaiys 0eIKoB.

34. IlaruuneHHble apoMaTHYECKUE TreTepolukibl (dypaH, THOpEH, MOHUPPOII).
[IpyuunHBI UX ApOMATUYHOCTH, B3AaUMHOE MPEBpAILICHHUE APYT B Apyra. OCHOBHBIE U
KHUCJIbIE CBOMCTBA MUPPOJIA.

35. IlecTuuneHHblE apOMaTUYECKUE TeTepoluKibl. [lupuanH, €ro OCHOBHBIE
cBoricTBa. [ lupumMuinH, €ero npupoaHbIE IPOU3BOIHBIE.

6.2. Onucanue noka3zareje 1 KpUTePUeB KOHTPOJIS yCIIeBaeMOCTH,
ONMUCAHUENIKAJI OLleHUBAHUS

JUIsl OLIEHKW 3HAHMM, YMEHUW, HaBBIKOB U (POPMHUPOBAHUS KOMIIETEHIIMH 10
JUCUUIUIMHE MOXET NPUMEHSTHCS OATIbHO-PEHTHMHIOBAsl CHCTEMa KOHTPOJIS U
OLICHKH YCIIEBAEMOCTHU CTYZICHTOB.

B ocnoBy 6amnbHO-peiiTuHroBoil cucremsl (BPC) monokeHbl MpUHIUIIGI, B
COOTBETCTBHH C KOTOPHIMU (POPMUPOBAHHUE PEUTHHIA CTYI€HTA OCYILIECTBISIETCS B
X0JIe TEKYLIETO M MPOMEXYTOUHOIO KOHTpOJis 3HaHUM. CTyJeHT, HaOpaBIIUil B
TEYEHHE CeMecTpa IMpPH OCBOCHUHU IUCUUIUIMHBI HEOOXOJUMOE JIsi aTTeCTalllH
KOJIMYECTBO 0asuioB, TOJIy4aeT 3a4eT C OIEHKOW Mo OayuIbHO-PEHTHHTOBOM
cucteme. [Ipu Hecormacuu ¢ OLEHKOM MO 0aUTbHO-PEUTUHTOBOM CUCTEME CTYICHT
MMEET MPABO HA CIAYy 3a4eTa M0 TPAJULIMOHHON CUCTEME.

Tabnumna 7
Ixana IK3aMeH
OLICHUBAHUS
250-290 OTIMYHO
218-249 XOPOIIO
174-217 YIIOBJIETBOPUTEIBHO
0-173 HEYJIOBJIETBOPUTEIHHO

baibHO-PEUTHUHIOBAsE CTPYKTYPA OLICHKH:
3amura aboparopHsix padot — 110 6amnos (11 padot x 10 6amioB) TectupoBanus

— 180 6amnoB (9 TectupoBanuit x 20 6amwtoB) MakcumaibHasi cyMMa OalioB: Smax
=110+ 180 =290 6.




[Ipu Hecormacuu c OIEHKOW MO OaIbHO-PEHTHHTOBOM CHUCTEME CTYIEHT HMeEET
IIPaBO HA Cayy JK3aMEHA I10 TPAJULIUMOHHOU CUCTEME. _

Kpurepuu oueHuBaHus pe3yJIbTATOB 00yuyeHUs (IK3aMEeH)
Tabnuua 8

Ounenka Kpurepun onennBanus
OLIEHKY «OTJIMYHO» 3aciIyXHBaeT CTYAEHT, eciau ObUl  JaH
WCYEpIBIBAIOIIUI OTBET HAa BCE BOIPOCHl C HE3HAUYUTENIBHBIMU
Hemou€tamu. Ymeer paborate ¢ 0a3aMu  JaHHBIX, MOPOBOJHTH
9KCIEPUMEHTHI B BUPTYaAJIbHBIX XUMHUECKHUX JIAOOPATOPHSIX.
OIICHKY «XOPOILO0)» 3aCIyKMBaeT CTYIEHT, €CIu B IIEJIOM ObLIa
IIPOBE/ICHA CepbE3Hast IMOATOTOBKA, HO C PSJAOM 3aMEYaHMil.
JlocTaTouHO XOPOIIIO YMeeT padoTaTh ¢ 6a3aMu TaHHBIX, TPOBOJIUTH
HKCIIEPUMEHTHI B BUPTYAJIbHBIX XUMHUYECKUX J1JAO0OPATOPHSIX.
OLIEHKY «Y/AOBJIETBOPUTEJIBLHO)» 3aCIIy>KUBAET CTYACHT, €CIIU OTBET ObLI
[ToporoBslii ypoBeHb «3» | HEIJIOXOH, OIHAKO HMEIOTCS CEepPhE3HBIE HEMOYETHI IMPH IOATOTOBKE
(YIOBIETBOPUTENHHO) oTBeTOB Ha Bompoc. Pabora ¢ 0azamMu JaHHBIX, NPOBEICHHE
9KCIEPUMEHTOB B BUPTYaJbHbIX XMMHYECKUX J1aOOPAaTOPHSIX BBI3BIBACT
onpeziesieHHbIE 3aTPyIHEHUSI.

Bricokuii ypoBeHB «5»
(oTaHO)

Cpennuii ypoBEeHb «4»
(xoporo)

Munmvarbisii yposens | OUCHKY «HEYTOBICTBOPUTENLHO 3aCTYKMBACT CTYICHT, €CIH HE ObL10
O OTBETa Ha IOCTaBJICHHbIE Bompockl. He opuentupyercss B unppoBoM

(HeyLOBICTBOpHUTENBHO) | 00PA30BATEIEHOM KOHTCHTE.

Texymue 3aT0/DKEHHOCTH 110 WHIWBHUIYAJIBHBIM JIOMAIlHUM  3aJIaHUSM,
KOHTPOJIBHBIM pa00TaM, TECTUPOBAHUSAM U 3aIIUTE JJA0OPATOPHBIX PAOOT JOJIKHBI OBITH
JUKBUIUPOBAHBI B TEUYCHHUE HEJENU IOCIE CPOKa, 0003HAUEHHOTO B TEMATHUYECKOM
IIaHe JTabopaTopHBIX paboT, BO BpeMms, ompeneiseMoe mpernonaBareneM. Kaxmas
CleyroIas Helessl OMO3/aHusl HaKa3blBaeTCs BBIYMTaHHEM | Oaina W3 OIEHKH 3a
WHIUBUAYyaJIbHOE  JoMalmHee  3aganue. OtrpaboTkm  1abopaTOpHBIX  paboT
OCYIIECTBJISIOTCS TOJIBKO B MPUCYTCTBUU U O] PYKOBOJICTBOM JIAOOpaHTa, KOTOPbIH
Ha3HaydaeT BpeMs OTPabOTKHU.

Buibl TEKyIIero KOHTPOJIS: MHANBUIYATbHBIE IOMAITHUE 33]JaHus1, KOHTPOJIbHBIC
paboThI, TECTUPOBAHUE, OMPOC MO TEMaM, 3aIuTa JabopaTOPHBIX PadoOT.

Buibl poMEKyTOYHOTO KOHTPOJIS MO TUCHHUIIMHE: dK3aMeH B 1-M cemecTpe
(3aouHast popma 00ydeHUSs1), IK3aMEH BO 2-M cemecTpe (o4Has ¢opma oO0yuyeHus).
Texymiue 3a10/DKEHHOCTH MO HE BBITOJHEHHBIM J1A0OPAaTOPHBIM padoTaM, 3alliuTe
7a00paTOpHBIX pabOT W TECTUPOBAHUSAM JOJKHBI OBITH JIMKBUIUPOBAHBI B TCUCHUE
HEJENU MOCie CpoKa, 0003HAYEHHOTO B TEMAaTHYECKOM IUTaHe JabopaTOpHBIX padorT,
BO BpeMsi, ompeenseMoe npernoaaBateneM. Kaxnascneayromas Heaeass Omno3aaHusl
HaKa3bIBAaeTCs BRIYMTAHUEM | Oaiia U3 OLIEHKH 3a TECTUPOBAaHUE WU JabOpaTopHO
paboTel. OTpabOTKH JA00PATOPHBIX PAOOT OCYIIECTBISAIOTCS TOJBKO B MPUCYTCTBUU U
MOJT PyKOBOJICTBOM JITaOOpaHTa, KOTOPBIM Ha3HAYAET BPEMs OTPAOOTKH.

Buib! TeKyI1eT0 KOHTPOJIS: TECTUPOBAHUE, 3alIUTa JaO0OPaTOPHBIX PaboOT.

Buibl 1poMexyTOYHOTO KOHTPOJIS MO AUCITUIUINHE: YK3aMEH.
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7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 0OecneyeHre JUCHUIINHbI

7.1. OcHOBHAas JUTEepaTypa
1. I'panobepe U.U., Ham H.JI. Oprannyeckas XuMusi: Y YeOHUK JJI CTYJIEHTOB BY30B. —
8-e uzn., nepepabd. u non. — M.: FOpaiit, 2013. — 608 c.
2. I'panobepe U.HU., Ham H.JI. TlpakTnueckue paOOThl M CEMUHAPCKHE 3aHATUSA TIO
OopraHu4eckoil xumuu. 6-e uzg. — M.: FOpaiit, 2012. — 349 c.
3. Ilpaktukym mo oprammueckoir xumuu = Workshop on organic chemistry: ydeOGHOe
nocobue / H. JI. barnaseu, A.B. OcunoBa, U.1. [ImutpeBckas [u ap.].; Poccuiickuit
rocyaapcTBeHHblid arpapHbsiidi yHuBepcuteT - MCXA nmenn K. A. Tumupszea (Mocksa).

— DIIeKTpOH. TeKCTOBBIC JaH. — MockBa, 2022. — 104 ¢. — Komnexkumst: YueOHas u
yueOHO-MeToInyecKas aureparypa. — CBoOOIHBIN qocTyn u3 cetu WHTepHeT (UTeHwue,
neyvarh, KOIIMPOBAHUE). — Pexum IocTyna

. http://elib.timacad.ru/dl/full/s16112022PrakOrgHim.pdf.

7.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Bbenonyxoe C. JI. u Op. llpakTukym 1o XUMHH (MH(POPMALKMOHHO-CIPABOYHBIE
Marepualibl K JiabopaTOpHO-MpakTHYecKuM 3aHaTusiM). M., Uzn-so PTAY-MCXA
nmenu K. A. Tumupsizesa, 2013 1., 354 c.

2. llpocesanvckuu H. M., Toxmaxos I 11., /[mumpues JI. b., Ham H.JI., Poxcxosea E. H.
Nnentudukaius Hen3BeCcTHOro opranndeckoro coenuuenus. M. Uza-so PCAY-MCXA
umenu K.A. Tumupszesa, 2017.

3. benonyxoe C. JI., Ilpocesanvckuui H. M. u op. COOpHUK 3a7a4 U yIpa)XHEHUH 10
xumun. M. N3a-Bo PI'AY-MCXA umenu K. A. Tumupszena, 2015.

7.3. MeTogu4ecKkue yKa3aHus, PEKOMEHAALMH U APyrue MaTepHajibl K 3aHATHAM

1. boes B.U., [Imumpues JI. b., Toxmaxos I'Il., Ipanobepe U.U., Ham H.JIL,
Poowckosa E. H. Tlox obmeit pen. mpod. H. M. IlpxeBanbckoro. «OpraHuzarus
y4eOHOro Mpoliecca 1o Kypcy «Oprannueckas Xumus» (Meroandeckue ykazanus). U3n-
BOo P'AY-MCXA umenn K. A. Tumupsszena, 2011.

2.  JImumpues JI. b., Toxmaxos I'I1., Ham H.JI., Yenunckuii I1.1O., Poxcxosa E. H.,
Jlenucos I1J].. Tlon obmeit pena. mpod. H. M. IlpxkeBansckoro. «CamoctosTenbHas
pabota cTyaeHTOB 10 Kypcy «Opranndeckas Xumus» (MeToauyeckue ykazanus). M3n-
Bo P'AY-MCXA umenu K. A. Tumupsszena, 2011.

3. Lporcesanvckuii H M., Posxckosa E.H., Ham H.JI., Tokxmakos I'.11., [mumpues JLB.,
Yenunckuii I11O., Jlykuna U.B. JlabopatopHO-TIpaKTUYECKHE paOOThI IO OPTaHUYECKOU
xumuu (pabouas terpaas). U3a-so PTAY-MCXA umenu K. A. Tumupsizera, 2017.

8. Ilepeuennb pecypcoB MH(OPMANMOHHO-TEJEKOMMYHUKAIIMOHHON ceTH
«AHTepHeT», HEOOXOAMMBIX /ISl OCBOCHHUS AMCHMILIMHBI

1. TTporpamma ChemLab. — nist mpoBeieHus BUPTYaibHBIX XUMHYECKUX SKCIICPUMEHTOB
(OTKPBITBIN JOCTYM)

2. Ilporpamma MathLab — st MoenmupoBaHus BIMSHUS YCIOBHI XUMUYCCKUX PEAKITHHA,
KaTaJnu3aTOPOB W MHTUOMTOPOB Ha BBIXOJ MPOIYKTOB NPU MPOBEIACHUH YKCIIEPUMEHTOB
(OTKpBITBINA JOCTYI)

3. Scifinder - mouck METOIWK CHHTE3a, JIMTEPATYpHBIH M TMATESHTHBIA TIOWUCK IIO
XUMHUU(OTKPBITBIN TOCTYII)
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http://elib.timacad.ru/dl/full/s16112022PrakOrgHim.pdf
http://www.cas.org/SCIFINDER/scicover2.html

4. ACros 0rganics - mouck B Karajorax (OTKPBITBIH JTOCTYII)

5. ChemSource — MHTepHET-pecypc Mo pas3aeiaM XUMHUHU (OTKPBITBIA JTOCTYII)

6. ChemFinder Databases Search mowckoBas cuctema mo 100 XMMHYECKHUM caiTam
(OTKPBITHIN JOCTYM)

7. baza paHHBIX «XuMHUS» BCepoCCHUCKOrO MHCTUTYTa HAy4YHOM M TEXHHYECKOMU
uadopmaruu  (BUHUTH). Joctynubel crnemnyromue 0a3bl  JaHHBIX, COJEpIKAIIHC
uHpopMaluio B oOnactu xumuu: Xumus, Pusznuxo-xummuueckas Ouosorusi, Oxpana
oKpykarouien cpespl, O030pHhl.

8. www. webelements.com (OTKPBITBIHA AOCTYII)

9. www. Xumuk.ru (OTKpBITHIH TOCTYIT)

10. www.scifinder.cas.org ba3za nmanueix SciFinder (CAS). Kpymueiimas KoJIEKIUs
JAHHBIX 00 OPraHMYECKUX M HEOPraHMYECKUX BellecTBax; bubnuorpaduyeckrue n1aHHbIe
u3 6osee 50 000 >xypuamoB (185 cTpaH) u mareHThl U3 63 TMAaTEHTHBIX BEIOMCTB.
CoBpeMeHHbIE TOCTUKEHUSI HAYKH aHHOTUPYIOTCS, KaK TOJIbKO OHU OITyOJIMKOBAHBI.

11. www.reaxys.com ba3a gannbeix Reaxys:

COJIEPKUT JaHHBIE O CBOMCTBAX W PEAKUUIX XUMUYECKUX BEIECTB, METOIMKAX
IPOBEJCHUS SKCIIEPUMEHTOB;

MIOMOTAaeT HCCIEAOBATEISIM  HAXOAWUTh  (PU3UKO-XMMHUYECKHE U  OHOJOTHYECKHE,
CIEKTpalbHBIE W XpomaTorpaduyeckhue  MarHUTHbIE W MEXaHUYECKHe,
JIIEKTPOXUMUYECKHE U ONTHUYECKHE, (PHU3WYeCKHe U  TePMOMEXaHUYECKHE,
KPUCTAIUTMYECKHE U MHOTHUE IPYTHE CBOWCTBA XUMHUECKUX COSAMHECHU;

HAXOAHTh U OBICTPO aHATU3UPOBATH HEOOXOAUMYIO JIUTEPATYPY Y MATSHTHI 10 3aJaHHON
TEeME;

IUIAHUPOBATh B aBTOMATHYECKOM U PYYHOM PEXHME, & TaKXKE OIEHWBATh BAPUAHTHI
CUHTE3a WJIU MPUOOPETCHUS UHTEPECYIONINX XUMUYECKUX COCTMHEHU;

HAXOJIUTh METOJMKHU MIPOBEICHUS] XUMUYECKHUX MIPOLIECCOB MJIN aHAJIN3a COCTUHEHU;
CpaBHUBATb COOCTBEHHBIC U OMYOJIMKOBAHHBIE IKCIIEPUMEHTATBHBIC JTAHHBIC,

CTPOUTH TMOKHE TIOMCKOBBIE 3aIlPOCHI MO JIFOOBIM TMOUCKOBBIM IOJISIM, HApUMeEp, MO
XUMHUYECKON CTPYKTYype WU €€ 4acTu, o ¢popmysie Mapkymia, mo 6pyrro-popmyre, mno
CBOMCTBAaM WJIM YCIIOBHSIM IIPEBPAILECHUS COCTUHEHUM.

12. http://zincl15.docking.org ZINC - OecrutatHas 6a3a maHHBIX Oosiee 230 MIiH
coenuHenuidi 3 D @opmare, KOTOpble MOTYT HCIOJB30BAaThCA [JIl BHPTYaJIbHOIO
CKpUHUHTA.

13. https://pubchem.ncbi.nlm.nih.gov/ baza naraeix PubChem cocrout u3 3 wacreii:

Compounds, 103 MJIH. JaHHBIX O YHUCTBIX U OXAPAKTEPU3OBAHHBIX XUMHUYECKUX
COCTUHEHUSIX.

Substances, 253 MJTH. JaHHBIX 00 U3BECTHBIX BEIIECTBAX, B T.4. O CMECAX, IKCTPAKTAX,
KOMIUIEKCAX M HE OXapaKTepU30BaHHBIX BemiecTBax. OJHO COEOUHEHHE MOXKET
CYLIECTBOBATh B BHJI€ MHOKECTBA BEUIECTB!

BioAssays, nanubsie o Oonee yem 1, 1 MIH OMOJIOTMYECKHX TECTOB: BCEr0268 MITH
3amuceil 0 OMOJOTUYECKON aKTUBHOCTU COCTMHECHHM.

14, http://www.chemspider.com/ ChemSpider CTPYKTYpHas MeTa-0asa,
MIPEIOCTABIIAIONIAS OBICTPBINA TEKCTOBBIN M CTPYKTYPHBIN MOUCK U AOCTYM K 6oJiee ueM 67
MJIH CTPYKTYp U3 279 NCTOYHUKOB.

15.  https://www.ebi.ac.uk/chembl/ ChEMBL- 0a3a nmaHHBIX OMOAKTHBHBIX
«JIEKapCTBOMOAOOHBIX» MAaJbIX MOJEKYJ, OHOJOTHYEeCKMX MHUIICHEeH W JIEKapCTB.
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http://acros.com/
http://www.chemconnect.com/
http://www.chemfinder.com/
http://www.scifinder.cas.org/
http://www.reaxys.com/
http://zinc15.docking.org/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl/

Comepxxur 2D - CTpyKTypy, paccuuThiBaeMble CcBOHCTBa (Hampumep, log P,
MOJICKYJSIDHBI BeC, W Jp.) W aHHOTUPYEMYIO W3 JIUTEPATypbl OHOJIOTHYECKYIO
aKTUBHOCTH (HampuMmep, KOHCTAHTHI CBs3bIBaHUA, (apmakojoruueckue u ADMET
CBOMCTBA).

Crnenyrommue CChIIKHA cojepkar Oosiee 250 BUPTYalIbHBIX Jab0paToOpuid, KOTOpPHIE
MPEACTABIAIOT COO0OM BUPTyaJbHBIE KOMILUIEKCHI, B KOTOPBIX BOCCO3JAeTCi cpela
peasbHOro MOMENIEHUS, 1a00OPaTOPUH U CTYACHT B COOTBETCTBUU C METOAUKOMN, KOTOPYIO
MPEIOKUIT TPENOABaATENb, U KOTOPYIO MOAJIECPKUBAET KOMIUIEKC, MOKET BBITIOTHUTH
BCE IKCIIEPUMEHTBI U PACUETHI.

16. https://portal.tpu.ru/ceor/v_lab. Bupryansubie nadoparopun Tomckoro ITonurexa.
17. https://pl-llc.ru/ Bupryansnas nabopatopus ProgramLab.

18. https://phet.colorado.edu/ (PhET - University of Colorado Boulder) - cumynsropsl mo
busuke, XUMHHM, MaTeMaTuke, OWOIOruu, Haykam o 3emiie. IIpemonaBarensim
MPENIOCTaBIsICTCA JOCTYN K OOydYaloluM pecypcaM M COBETaM IO HCIOJIb30BAHUIO
CUMYJISITOPOB.

19. https://vrchemlab.ru/ VR Chemisrty Lab — Ge3onacHas xumudeckas J1abopatopus B
BUPTYaJIbHON PEATBHOCTH.

20.  https://www.youtube.com/channel/UCr1PT0JducMG1-SP8hpt18A. NC  State
Undergraduate Organic Chemistry Teaching Laboratories - S.M.A.R.T. Lab Videos
BUJIEO 110 OPTAHUUYECKOMY CUHTE3Y.

9. Onucanue MaTepuaJbLHO-TeXHUYECKOH 0a3bl, HEOOXOTUMOM A1
oCylIeCTBJIEHUS 00PAa30BATEJIBLHOI0 MPOLECCA MO TN CIUIJINHE

Tabmauia 8
CBeneHus 00 00eCTIe4eHHOCTH CNIENMATU3MPOBAHHBIMHY AYAUTOPUSMHU,
KaOuHeTaMM, Ja00paTOPUAMHU

HanMeHoBaHue cieHAJbHBIX IOMeELIEHUH 1
NOMeLEeHUH JJIS1 CAMOCTOSITe/IbHOM PadoThl
(Ne yueOHOrO0 KOpmyca, Ne aynuTopuu)

OcHalleHHOCTh CeNUATbHBIX OMeIeHUH
TIOMeELIeHUH JJIS1 CAMOCTOSITeIbHOM PadoThl

1 2

Jlexumonnas ayautopus (yueOHbli kopiyc Ne 6, | 1.MynpTuMuauiiHas yCTaHOBKA B KOMILIEKCE C
BonbIiras XuMH4Ka, yuebHas aynuropus juis urenus | KommsiotepoM 1 mr. (Mue.Ne 410124000602969)
nexuuit (200 4enoBeK) v MPOBeICHUS 3aHATHI 2. Tpubyna 1 mt (MuB.Ne591742)

JICKIMOHHOTO THIIA) 3. Jlocka menoBast — 3 1IT.

4.Cton nmucbMeHHBIN — 1 T
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https://portal.tpu.ru/ceor/v_lab
https://pl-llc.ru/
https://phet.colorado.edu/
https://vrchemlab.ru/
https://www.youtube.com/channel/UCr1PT0JducMG1-SP8hpt18A

YueOnsrii kopiryc Ne6, ayn. 330
Yuebnas ayoumopus ons umenus nexyuil, nposedenust
1abopamopHbix pabom, NPaKmudeckux 3auamui, 07
NPOBeOeHUs 3AHAMUL CEMUHAPCKO20 TUnd, y4eOHas
ayoumopus.  O1si  2pYNNOGbIX U  UHOUBUOYATbHLIX
KOHCYIbmayuil, y4eOHas ayoumopus Oiid MmeKyuwe2o
KOHMPOAS U NPOMENCYMOUHOU  ammecmayuu,
nomewjerue Oisl CamoCmoamenbHoll padomoi.

1.YerporictBo anst cymiku nocyasl 119 -2000 1 wmr. (MuB. Ne
558405/3)

2. lIkad ms xum. mocyaet 1 mrr. (Mue. Ne 558596)

3. lIxad mns xum. peaktuBos 1 mr. (MuB. Ne 558596/1)

4 MynsTUMEIMifHAS YCTaHOBKA B KOMIUIEKCE C KOMIBIOTEPOM 1 1mIT.
(MuB. No 558883, MuB. Ne 591717/1, UuB. 602449, 1uB. Ne 602471)
5.Cymmnbhsiit mkad PD 115 1 wt. (MuB. Ne 558344)

6. Moiika naboparopnas 7 mr. (MHB. Ne558595/1, uB. Ne558595/2,
WuB. Ne558595/3, Uus. Ne558595/4, Wus. No558595/5, Wus.
Ne558595/6, uB. Ne558595)

7. Bermspkuoit mwkad 4 mr. (MuB. Ne558597/1, B, Ne558597, 1HB.
Ne558597/2, NuB. Ne558597/3)

8. JJaboparopHnsrit cton — 30 mT.

9. Jlocka menoBast — 1 1.

10. Cryn-tabypet — 30 .

11. ratusse! 10 mr.

12. T'a30BBIe TOPENKH & IIT.

13. DnexTpuyeckue mIMTKA 2 WT. «OKa-5».

14. Becsl anektponnbie 1 mt. «Ohaus» model Pro SPU 202

VY4eOnslii kopryc Ne6, ayn. 221

Yuebnas ayoumopus ons nposedernus r1abopamopmvix
pabom, RNPAKMUYECKUX 3aHAmull, 011 NPoBedeHus
3aHAMUI CEMUHAPCKO20 Mund, y4eOHas ayoumopus
OJisL 2PYNNOBbIX U UHOUBUOYANLHBIX KOHCYIbMAYUlL,
yuebHas ayoumopus Onsl meKyujeeo KOHMpPOIs U
NPOMENCYMOUHOU  ammecmayuy, nomewenue O
camocmoamenvhoi pabomol

1. VerpoiictBo mist cymku mocyasl 13 — 2000 1 mr. (Mas.
Ne558405/1)

2. locka aymuropHas 1 . (MuB. Ne 560483)

3.Cromukn moabeMubie 3 mT. (MHB. Ne 558404/20, MuB. Ne
558404/21, WuB. Ne 558404/22)

4. CymmmnpHbiid mikad 1 mr. (MaB. Ne 558344/2)

5. Moiika naboparopras 4 mrt. (MuB. No 558384/1, UuB. Ne
558384/2, NuB. Ne 558384/3, UuB. Ne 558384/4)

6. lxad mnst xum. peakruBoB 1 mr. (MuB. No 558505/1)

7. Ukad st xum. nocyast 1 mr. (MuB. Ne 558505/1)

8. UIxad sermspkHOM 5 mT. (MHEB. Ne 558507/5, UuB. Ne 558507/6,
WuB. Ne558507/7, uB. Ne558507/8, NuB. Ne558507/4

9. Cromsl maboparopssie 30 miT.

10. Cryn-tabypet 30 mT.

11. Cron nucbMeHHbIN 1 mT.

12. Bemanka ans ogex bl BepTukainbHas 1. (MuaB. Ne 333144)
13. Iltaruse! 10 mrT.

14. T'a30BbIE TOPENKHU 8 MIT.

15. Dnextpuyeckue mInuTku 2 mT. «OKa-S».

16. Becsl anextponnsie 1 mr. «Ohaus» model Pro SPU 202

Yuebnblii kopiryc Ne6, ayz. 222

Yyebnas ayoumopus ona npogedenus 1abopamopvix
pabom, RNPAKMUYECKUX 3anamuill, O1s HPoBedeHus
3aHAMUL CeMUHAPCKO20 Mund, yieonas ayoumopus
OISl 2PYNNOBBIX U UHOUBUOYATbHLIX KOHCYIbMAyUl,
yuebnas ayoumopus O0as meKyueeo KOHMPOIs U
APOMEICYMOUHOU  ammecmayuy, nomewenue Ois
CAMOCTNOSAMENLHOU Pabomvl

1. YerpoitctBo ans cymku nocyast [19 — 2000 1 mr. (MHB.
Ne558405/1)

2. locka aymuropHas 1 . (MuB. Ne 560483)

3.Cromuku moabeMubie 3 mT. (MuB. Ne 558404/20, MuB. Ne
558404/21, uB. Ne 558404/22)

4. CymmnbHeii mkad 1 mr. (MaB. Ne 558344/2)

5. Moiika nabopatopnas 4 mrt. (MuB. Ne 558384/1, MuB. Ne
558384/2, NuB. Ne 558384/3, UuB. Ne 558384/4)

6. xa¢ mmst xum. peaktuBoB 1 mt. (MHB. Ne 558505/1)

7. Wkad mrs xum. mocyast 1 mrr. (Mus. Ne 558505/1)

8. Ixad BerTspkHO#M 5 mT. (MHEB. Ne 558507/5, NuB. Ne 558507/6,
WuB. Ne558507/7, IuB. Ne558507/8, uB. Ne558507/4

9. Crousl 1aboparopHsie 30 mr.

10. Cryn-Tabypert 30 1mT.

11. Cron nuceMeHHbIH 1 mT.

12. Bemainka mist onex sl BepTukanbaas 1mr. (MuB. Ne 333144)
13. IlltaTuser 10 .

14. T'a30BbIe TOPEKHU 8 TIT.

15. Dnexrpruyeckue mTka 2 mT. «OKa-S».
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16. Becsl anekrponnbie 1 mt. «Ohaus» model Pro SPU 202

llenTpanbHas HaydHas OMOIMOTEKA MIMECHU Jlyis caMocTOSITeTbHON pabOThI CTY/ICHTOB
H. U. Xenesnosa. YnTaapHbBIH 3aIl.
Oomexutnst. KoMHATBI 111 CAMOIIOATOTOBKH. s camocTosITenbHON pabOTHI CTYIEHTOB

10. MeToauyeckne peKOMeHIALUH CTYAE€HTAM IO OCBOEHUI0 JMCIHHUIIMHBI

Jlis OCBOCHHS TUCIUIUIMHBI «XUMHUSI OpraHMYEcKas» CTYICHTaM HEO0OXOIWMO

MMEThPEKOMEHIyeMble YUeOHUKU U yueOHble mocoOus. [Ipu ocBoeHHH Kaxaoi U3 TeM
JTUCIMIUTAHBI CTYACHT JIOJDKEH BHUMATEIbHO U3YYUTh U 3aKOHCIIEKTUPOBATh MaTepuall
MO ATOM TeMe, MOATOTOBUTHCS K BBHITIOJHEHHUIO TAOOPATOPHON pabOThl, BHIIOJIHUTE 3Ty
nabopaTopHyto paboTy B jmabopartopud W 3amuTUTh e€. Kaxaplii u3 BUAOB y4eOHOM
JESITeIbHOCTH OLIEHUBAETCs B Oallax W YYHMTHIBAETCS B pedTuHTe cryaeHrta. [lms
CAMOKOHTPOJISI ~ CTYyJEHT JIOJDKEH IIOJIb30BAaThCS  MEPEYHEM  BOMPOCOB  JUIA
CaMOCTOSITENIbHOTO U3YUYEHUS! IUCHUIUIMHBI IPY OATOTOBKE K TECTUPOBAHUSIM.
JUIs KOHCIEKTUPOBAaHUSI MaTEpUAIOB 3aHATUNH PEKOMEHIYETCS 3aBECTU OTIEIIbHYIO
TeTpaab u3 96 muctoB. KOHCIEKT KaX0T0 3aHATHS CJIEIyeT HAUMHATh C HA3BAHUSI TEMBI
U YKa3aHUs J1aThl €ro npoBeeHus. Bee 3aronoBku pas3aenoB Marepuaa clieyeT YeTKO
BBIJICJISITh, HAIPUMEp, MOJYepKUBaHueM. Bo BpeMsi 3aHSTHS CileayeT BHUMATEIbHO
CJIEIUTh 32 XOJIOM MBICJIM MpEeNoAaBaTeNsi M3aluChiBaTh BAKHEHIIINE OIpeaesieHuUs,
pa3bsacHEeHUs], POPMYIIbI, HA3BaHUS BEIIECTB, YPABHEHUSI XUMUYECKUX peakiuil. Tawxke
HY>KHO CTapaThCsi BOCHPOM3BOAWTH B KOHCIIEKTE PHUCYHKH U TaONHUIIBI, KOTOPHIC
NEMOHCTPUPYET  MpenojaBarenb. Marepuas, KOTOPBIA  KaXeTCs  CTYICHTY
HEJOCTAaTOYHO TOHSATHBIM, CIEAyeT MpopadoTaTh MO YYEOHHWKY M BOCIOJIb30BATHCS
MOMOIIIBIO TpernoiaBarens. PaboTars ¢ KOHCIIEKTOM HY>KHO €KEHEIEIbHO, BHOCS B HETO
CBOHM JIOTMIOJTHEHUS, 3aME€UaHUsI U BOMPOCHI (1 5TOTO B TETPaaW CIEAYyEeT OCTaBISTh
IIUPOKHE TI0JIS).

Jnst moarotoBku W (UKCHUPOBAHUS JAOOPATOPHBIX PabOT ClieyeT 3aBECTH
OTIENBHYI0 TeTpanb u3 48 nuctoB (JaboparopHblid xkypHan). [Ipm moaroroBke k
nabopaTopHoii paboTe ciemyer coctaBuTh KpaTkuit (1-1,5 cTpaHMIbI) KOHCIEKT
TEOPETUUECKOro MaTepuasia, Ha KOTOPOM OCHOBaHa JlaHHas jJaboparopHas padota. Jlius
MOJTOTOBKA  KOHCIEKTAa  WCMHOJB3YIOT TJaBbl  y4eOHWKA, PEKOMEHJOBaHHbBIE
mpernojaBaTesieM M KOHCIEKT, 3alMCaHHBIA Ha 3aHATHH. JloMammHss MOATrOTOBKA
SABJISIETCA HEOOXOAMMOM dacThio JabopatopHOM paboThl. be3 HeE HeBO3MOKEH
OCMBICJIEHHBIM MOJAXOJ K BBINOJHEHUIO SKCIEPUMEHTOB U m3MepeHuid. Kpome Ttoro,
OTPAaHUYCHHOE BpEeMs, OTBOJMMOE Ha BBIMOJIHEHHE JIabopaTOpHOW paboOThl, TpedOyeT
XOpOIIO CKOOPAWHUPOBAHHBIX NIEHCTBUHN CTYyIEHTa, K KOTOPHIM TaKXe HEOOXOAMMO
NpeBAPUTENILHO TOArOTOBUTHCS. [locie 3aBeplleHHsT SKCIEPUMEHTATbHOM YacTu
paboThl HEOOXOAMMO MPOM3BECTH OOpPaOOTKY MONYYEHHBIX pPE3yJbTaTOB, CHEIaTh
BBIBOJIBI U 3AIIUTUTH PAOOTY y MpernogaBaTesl.

J1y1st moBTOpEHUS ¥ TPOPAOOTKH 3HAHUM, OTYyUEHHBIX Ha JJa00OpaTOPHBIX paboTax
PEKOMEHIyeTCsl PUMEHSATh BUPTYAJIbHBIA MPOTPAMMHBIA JTA0OPATOPHBIA KOMILIIEKC
(o BBIOOPY).

B xoze 3aHsATHS HY)KHO aKTUBHO pabOTaTh, OTBEYAsi HA BOMPOCHITIPEIIOAABATENS,
y4acTBYS B IUCKYCCHU U 3a/1aBasi COOCTBEHHBIC BOMPOCHI I YSACHEHUS CJIOKHOTO JIJIst
MOHMMAaHUS MaTepuara.
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Ha mnepBoM 3aHSTUM BCE CTYIEHTbl 3HAKOMSTCS C MpPaBUJIAMU TEXHUKH
0e30macHOCTH M 00s13aHbI CTPOTO BBIMOJHATH UX MPU MPOBEICHUU BCEX J1a00OPaTOPHBIX
paboT.

[Ipomyck 3aHsTHIl 6€3 YBaXKUTEIbHON MPUYUHBI HE IOMYCKAETCs. 3aJ0JKEHHOCTH
(mpomytieHHbIE Ta00paTOPHBIE PaOOTHI, HEBBHITTOJTHEHHBIC TECTUPOBAHUS ) TOJKHBI OBITh
JUKBUIUPOBaHbI. TeKylmue 3aJ0JDKEHHOCTH TI0 TECTHUPOBAaHUSM M 3alluTe
71a00paTOPHBIX pabOT MNOJKHBI OBITH TUKBUIMPOBAHBI B TEUCHHUE HEAETH MOCIE CPOKa,
0003HAYEHHOTO B TEMAaTHMYECKOM IIIaHe J1abopaTopHbIX padoT. Kaxkmasciemyromas
HEeZeNs OMO3JaHMS HaKa3bIBAeTCS BbIUMTAaHWMEM | Oaija U3 OLEHKU 3a JOMallHee
3amanne. OTpaboTKH JTaOOPATOPHBIX PAOOT OCYIIECTBIISIOTCS TOJBKO B MIPUCYTCTBUH U
10J1 PyKOBOJICTBOM JITaOOpaHTa, KOTOPBIM Ha3HAYAET BpeMsi OTPAOOTKHU.

CamocrosiTennbHasi paboTa CTYIEHTOB HaJl KypCOM OPraHMYECKOW XHUMHUU
3aKJII0YAETCSt B CUCTEMATUYECKOM paboTe ¢ y4eOHUKOM U JIEKIUSIMHU, MOATOTOBKE K
nabopaToOpHbIM paboTaM U TecTUpoBaHUsIM. Ocob0e MECTO B CaMOCTOSITENIbHON paboTe
3aHUMAaeT TOJrOTOBKA CTYACHTA K Ta0OpaTOpHBIM paboTaM M TECTUPOBAHUSAM, KOTOPHIE
MO3BOJIAIOT OCYHIECTBIATh CAMOKOHTPOJIb YCBOEHUSI Y4EOHOTO MaTepuaia, IpUBUBAIOT
HAaBBIKH MMOMCKAa HEOOXOAUMON XUMHUYECKON MHPOpMalK U HEOOXOAUMBIX B Oyayuiei
MPAKTUYECKOH JEATeIbHOCTH OaKalaBpOB XUMUYECKUX PACUETOB.

Buabl u gopmbl 0TPA0OTKH NPONYILICHHBIX 3aHATHI

[TpomyiieHHBIE JIEKIUM CTYJIEHT OTpaldaThIBAET CaMOCTOSITENIBHO, HU3ydas
YU4E€OHUK U TONOJHUTEIBHYIO JIUTEPATYPY 110 COOTBETCTBYIOLIUM TEMAaM.

CTyneHT, NpoIyCTUBIIMN J1TaOOpaTOpHbIE 3aHATHsI, OO0f3aH MOJATOTOBUTH
KOHCIEKT MPONYIIEHHOW JabopaTOopHOM padOThl M B MPHUCYTCTBUHU J1abopaHTa
Kadenpsl orpaboTarh €€ B cBOOOAHOE OT 3aHATHI BpeMms. CTyAeHT 0e3 KOHCIIEKTa
nabopatopHoil pabOThl He Jomyckaercss a0 oTpaboTku. Ilocie BbINOTHEHUS
J1a60paTopHOI pabOTHI JIAOOPAHT B KOHCIIEKTE CTABUT JAaTy OTPAOOTKH U MOJIMUCH.

Texymue 3aA0KEHHOCTH IO TECTUPOBAHUSAM M 3aIUTe J1a00paTOpHBIX padoT
JIOJKHBI OBITh JTUKBUIMPOBAHBI B TEUEHUE HEIENH TOCTE CPOKa, 0003HAYEHHOTO B
TEeMaTUYECKOM IUJIJaHe Ja0OpaTOpHbIX  paboT, BO BpeMs, OMPEACIIeMOE
MPENo/IaBaTeIIEM.

11. MeToauuyecKkue peKOMEHIAIUH MPENOIABATEISAM 10 OPTAaHU3ALMH 00YUYeHHs 10
AUCIUTIJINHE

Crenmduka TUCIUTUIMHBI «XUMHUS OPTaHUYECKash» 3aKII0YaeTCs B HEpa3phIBHOM
CBSI3U TEOPHUH C MpakTUKoOM. TeopeTndeckre 3HaHUsI, KOTOPhIE CTYJEHTHI MOJIyYaroT Ha
JEKIMSIX U TPU CaMOCTOSATENIbHON TOJATOTOBKE, MOJTBEPKIAIOTCS W yCBAWBAIOTCS Ha
nabopaTOPHBIX 3aHATUAX. JIJIsI YCTIENIHOTO YCBOEHUSI MaTepuaia HeOOXOAMMbI 3HAHUS
XUMUU B 00bEME IITKOJIBHOM TPOTPaMMbl M MaTeMaTHKU. [loBBIIIIEHNE YPOBHS 3HAHUH 110
XUMHUHU Y CTYJCHTOB HEPA3phIBHO CBS3aHO C TMOMCKOM WM BHEIPEHUEM HOBBIX ITyTEH
COBEPIIICHCTBOBAHMS METOJIUKH MPEIIOAaBaAHUS:

- HCTOJB30BaHKWE pPa3HOOOpPa3HBIX (OpM, METONOB W TPUEMOB aAKTHBU3AIHNH
MMO3HABATEIILHOM JACSITCIIBHOCTH yJalTuXcs (B T.4. aKTUBHBIX M HHTCPAKTHBHBIX );

- WCIIOJh30BaHHWE HAITBIIHOTO MaTepuaia: TaOJull, pUCYHKOB, CXEM, IMPUPOIHBIX
MUHEPaJIOB, TIEMOHCTPAIINS OIBITOB;

- pCIICHHE XWUMHYECKUX PACUYETHBIX W SKCIEPUMEHTANBHBIX 3aJad KaK METOJ
00y4YeHUsI XUMUH;

- HCIIOJB30BAaHHC PA3JIUMYHBIX (i)OpM OpraHu3annu CaMOCTOSITEIILHOM pa6OTBI
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CTYJCHTOB: HHINBUAyaJIbHAS, TPYNIOBas, KOJUICKTHBHAS;

-ACTIOJIb30BAHUE PA3IMYHBIX TMPOTPAMMHBIX MPOIYKTOB, TpeTHA3HAYCHHBIX IS
MMUTAIIMOHHOTO BBIMIOJIHEHUSI J1a00paTOpHBIX paboT MO Kypcy OpraHHMYECKONW XHMHU
(Buptyanbubie nadoparopun Tomckoro ITomurexa, ProgrambLab, PhET, VR Chemisrty
Lab, Virtual Chemistry Experiments);

- TPUMEHEHUE COBPEMEHHBIX IM(MPOBBIX HHCTPYMEHTOB, HMHTEPHET-PECYPCOB
(Aanexc Huck, oOmako@mail.ru, zoom, Yandex Telemost, Webinar, Trello, Padlet,
Teams, Moodle);

-3HAaKOMCTBO ¢ 3JeKTpoHHbIMH Oazamm naHHBIX SCiFinder (CAS), Reaxys, ZINC,
PubChem, ChEMBL, Chem Spider;

- OpraHu3aIs MHAUBHIYaIbHON paObOThI CTYICHTOB C YUETOM YPOBHS MOJATOTOBKH;

- CHCTEeMAaTH4YeCKWH KOHTPOJh 3HAHMW B TIpolecce oOydeHus (mpoBepka
WHIUBUIYAIbHBIX 3aJaHH, MPOBEJACHWE KOHTPOJBHBIX PabOT, OMPOCOB IO TEMaM,
puéM J1a00paTOPHBIX PadOT, TECTUPOBAHUE).

IIporpammy pa3zpabdoraJ:

OcunioBa A.B., K.X.H., IOIICHT ,ﬁji//)/
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PELIEH3USI
Ha padouyro nporpammy aucuumIuHbl 51.0.22 «Xumus oprannyeckas»
OIIOII BO no nanpasJiienuio 36.03.01 — BerepuHapHo-caHUTApHAS DKCIIEPTH3A,
HanpaBJeHHOCTH (Mpo¢uib) «[Ipou3BoACTBEHHBII J1a00PATOPHbIH KOHTPOJIb
ChIPbS U MUILEBOH NMPOXYKIUN» (KBAJU(UKANUSA BHINIYCKHUKA — 0aKajlaBp)

Topmuueim C.I1., mpodeccopoM kadeapbl arpoOHOMHYECKOW, OHWOJIOTHYECKONM XHMHH U
panuonorun ®I'bOY BO Poccuiickuii rocynapcTBeHHbIN arpapHblii yHuBepcuteT - MCXA numenu
K.A. TumupsseBa, AOKTOpOM OHOJOIMUYECKMX HayK (Iajee MO TEKCTYy pELEH3E€HT), IpoBeleHa
peueH3us paboueir mporpammbl aucuuiuinabl b1.0.22 «Xumust opranudeckas» OIIOII BO mo
HarnpaBieHuto 36.03.01 — BerepuHapHO-caHUTapHas SKCIEPTHU3a, HANPABJICHHOCTH (MIPOQUIIH)
«[Ipon3BoacTBEHHBIN J1TaOOPATOPHBIA KOHTPOJIb CBHIPbS W MHIIEBOW MPOAYKIHMHU», (OakajmaBpuar),
paspaboranHoii B ®PI'BOY BO «Poccuiickuii rocyaapcTBEHHBIN arpapHbiii yHuBepcuter — MCXA
umenn K.A. TumupsizeBa», Ha kadenpe xumuu (pazpaborunk Ocunosa A.B., moueHt kxadenpsi
XUMHUH, KaHIAUAAT XUMUYECKUX HAYK).

PaccMmoTpeB IpecTaBiIeHHbIE HA PELEH3UI0 MaTepHaiIbl, PELIEH3EHT MPUILEN K CIEIYIOLIM
BBIBOJIAM:

1. IIpenbsBnennas pabovas nporpamMma aucuuiuiMHbl «b1.0.22 Xumus opraHuyeckas»
(manee mo Texcry [lporpamma) coomeemcemsyem tpedboanusim OI'OC no nanpasnenuto 36.03.02 —
3oorexHus. [Iporpamma codepowcum Bce OCHOBHBIE pas3jieibl, coomeemcmeyen TPeOOBAHUSAM K
HOPMAaTHUBHO-METOIUYECKUM JIOKYMEHTAM.

2. llpeacraBnennas B Ilporpamme akmyansnocms y4eOHOW IUCLMIUIMHBI B paMKax
peammsaruu OIIOIT BO re noodnesicum comuenuro — MUCUMTUIAHA OTHOCHTCS K 0a30BOH YacTu
yuebHoro nukia — b1.

3. IlpencraBnennsie B llporpamMme #enu IUCHMILIMHBI cOomeemcmsyom TpPeOOBaHHIM
®I'OC nanpasnenus 36.03.01 — BerepunapHo-canuTapHasl 3KCHEpTH3a, TaKk Kak paszpaboTaHa c
NPUMEHEHHEM COBPEMEHHBIX U(POBBIX HHCTPYMEHTOB U PA3JINYHBIX IPOTPAMMHBIX ITPOIYKTOB

4. B coorBerctBumn ¢ Ilporpammoii 3a mucnumimHol «b1.0.22 Xumus opranumueckas»
3akperyieHo 2 komnemenyuu. JlucuuninuHa b1.0.22 «Xumus opraHuyeckas» U MpeAcTaBlIeHHas
[Tporpamma cnocobdna peanuzoeams UX B 00bSBICHHBIX TPEOOBAHUSIX.

5. Pezynomamur o6yuenusn, npeacrasieHHsle B [IporpaMMe B KaTeropusix 3HaTh, YMETb,
BIAQJIETh coomeemcmeyom Ccleun(uke | COAEPKAHUIO JUCHUUIUIMHBI U OeMOHCHpUpyrom
B03MOJHCHOCHb TIONTYYEHUS 3asIBICHHBIX PE3YyIbTAaTOB.

6. Obmas Tpymoémkocts auciumuimHbl b1.0.22 «Xumus opraHmyeckas» COCTaBIseT 3
3auéTHBIX enuHuIlsl (108 yacos).

7. Wudopmaiuss O B3aMMOCBA3M H3y4aeMbIX JUCHUIUIMH U BOINPOCAM HCKIIOYEHHS
NyONupoBaHUs B COJEPKAaHUM TUCHUIUIMH coomeemcmeyem IeWCTBUTENbHOCTH. JlucuuminHa
«b1.0.22 Xumusa opranuueckas» B3auMocBsa3aHa ¢ apyrumu aucuumiauHamu OIIOII BO u
VYyebHoro mmaHa mno HamnpasieHuto 36.03.01 — BerepuHapHO-caHMTapHas OSKCHepTH3a U
BO3MOXKHOCTh 1yOJIMPOBaHUS B COJIEPKaHUU OTCYTCTBYET.

8. IlpeacraBnennass  [Iporpamma  mpeamonaraeT  WCHOJb30BAaHWE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTHM, MCIONb3yeMble NpH peaju3alMy pa3IMYHBIX BUAOB Y4eOHOI
paboTsl. DopMbI 00pa30BaTENbHBIX TEXHOJIOTUN_coomeemcmeyiom cuelupuKe AUCIUTIINHBL.

9. Ilporpamma nucrumiuasl b1.0.22 «XuMust opranudeckas» mnpeanojaraeT 4 3aHsTus B
WHTEpaKTUBHOU popme.

10. Bunpl, copmepkaHue U TPYAOEMKOCTh CaMOCTOATENBbHOH pabOThl  CTYAEHTOB,
npencraBieHuble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSIM K TOJITOTOBKE BBITYCKHUKOB,
cogepxantumcsa Bo ®I'OC BO nanpasnenus 36.03.01 — BerepunapHo-caHUTapHas 3KCIIepTU3A.

11. IlpencraBnennble U omnucanHele B Ilporpamme Qopmbl mexyweri ONEHKH 3HAHUMN
(TecTMpoBaHU#, 3ammTa Ja0OpPATOPHBIX paboT), coomeemcmsyom crenupUKe TUCUUIUIMHBL H
TpeOOBaHUSAM K BBIITYCKHHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJI 3HAHWU CTYAEHTOB, IpenycMoTpeHHas lIporpammoii,
ocymiecTBisiercss B (opMe »dK3aMeHa, 4YTO coomeemcmeyem CTaTyCy JAMCHMILIUHBI Kak
JTUCIUILIMHBI 6a30Boi yactu yueOHoro mukia — b1 ®I'OC nanpasnenus 36.03.01 — BerepunapHo-
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CaHUTapHas HKCIEPTH3a.

12. ®opmbl olleHKH 3HAHUI, TipeacTaBieHHbIe B [Iporpamme, coomsemcmeyiom crnenuduxe
JTUCIUIUIMHBL U TPEOOBAHUSM K BBIITYCKHUKAM.

13. YueOGHO-MeTOAMYECKOE  OOeCreYeHrue  JUCHMIUIMHBI — IPEACTABICHO:  OCHOBHOM
nuTepatypoir — 3 ucTouHHuKa (0a30BbI Y4EOHUK M Y4eOHOTO TOCOOMS IO OPTraHWMYECKON XHMHH),
JOTIOTHUTEIIFHOW JINTEPaTypol — 3 HAMMEHOBAHUS, METOAMYECKHUMH yKa3aHUSIMU — 3 HCTOYHUK,
HNutepuer-pecypcbl — 20 UCTOYHUKOB U coomeemcmayem TpeboBanusmM DPI'OC HampaBieHuUs
36.03.01 — BerepuHapHO-caHUTapHAS YKCIIEPTHU3A.

14. MarepuanbHO-TeXHUYeCKOe oOecredeHne IUCIUIUIMHBI COOTBETCTBYET crenuuke
mucuuumiael b1.0.22 «Xumust opranudeckas» U 00eCHeyMBaeT HCIOJIb30BAHUE COBPEMEHHBIX
00pa3oBaTeNbHbIX, B TOM YHCJIE HUHTEPAKTUBHBIX METOJIOB O0YUECHHS.

15. Meroauueckue  peKOMEHJAIMM  CTyJeHTaM UM  METOJHWYECKHE  PEKOMEHAALUU
IpernoaaBaTessiM [0 OpraHu3aly O0y4eHHs MO JUCHUIUIMHE JaloT MpeAcTaBiIeHue O crenuduke
0o0yuenus no qucuuiuinie b1.0.22 «Xumus opranuyeckas.

OBLIUE BbBIBOAbI

Ha ocHoBaHuM NpOBEJEHHOW pELEH3UH MOXHO CHeJaTh 3aKJIIOUeHHEe, YTO XapakTep,
CTPYKTypa W coJiepkaHue padbodeil mporpamMmbl quctuiuinabl b1.0.22 «Xumusi opraHudeckasn
OIIOII BO no nanpasnenuto 36.03.01 — BerepuHapHO-caHUTapHasi SKCIIEPTH3a, HAIIPABICHHOCTh
(mpocunp) «lIpon3BOACTBEHHBIN TaO0OPATOPHBI KOHTPOJIb CHIPhS W MHUINEBOW TNPOTYKIIAN»
(kBanu(UKaIUa BHITYCKHUKA — Oakanasp), paspabotannas OcumoBoit A.B., norentoM kademps
XUMHUH, KaHIUAATOM XUMHYECKHX HayK, coOTBeTcTBYeT TpeboBanusM OI'OC BO, coBpemMeHHBIM
TpeOOBaHUSAM SKOHOMHKH, PBHIHKA TPyJa M TO3BOJHT MpH €€ pealn3alud YCIEHIHO 00eCIeYnTh
dbopMupOBaHUE 3aABIEHHBIX KOMIETCHIIUHA.

Penensentr: Topmun C.II., npodeccop kadeapsl arpoHOMHUUECKOH, OMOIOIMUECKOW XUMHHU U
paauonoruu, Poccuiickuii rocyiapcTBeHHbIN arpapHbiil yauepcutet - MCXA nMenu
K.A. TumupszeBa, TOKTOp OMOJIOrHYECKHX HaYK, podeccop
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