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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.A. BonkoBa

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojTy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.A. BonkoBa

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokon ot 20 . Ne

3aB. kadenpoit E.A. Bonkosa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadeapoii E.A. BonkoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOEHMSI TUCHUIUIUHBI «OpraHudeckasi XUMus» IBiseTcs GopMHUpOBaHHE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITeNIbHOCTH

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna Opranuyeckas XUMUsSl BXOIUT B 4aCTh Y4eOHOTO M1aHa pOpMUPYEMYIO
y4acTHUKaMH 00pa30BaTENIbHBIX OTHOLICHUI 00pa30BaTEeIbHON MPOTrPaMMBbl.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

Maremaruka

®dusuka

Xumus

3uanus (yMEHUs, BIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTNH/TIPAKTHK:

be3omacHocts Tpyna

DKOaHAIUTHYECKAsT XUMUS

TexHonorust npoU3BOICTBA

MeTo/p1 aHanu3a 0€30MaCHOCTH CIIOKHBIX TEXHHUUYECKUX CHUCTEM

OO61re BOmpoChl IKOJIOTUH

[lepepaboTka 1 yTHIM3aAIMS OTXOI0B

MoHUTOpUHT cpefibl OOUTaHUS

DKOJIOTHSI TPOMBIIIICHHBIX PETHOHOB

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBOeHUS IUCHUILIUHBI (MOylsi) «Opranudeckas XUMHUS»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

VYK-1 CriocobeH ocymecTBIsATh MOMCK, KpUTHUECKHUI aHAJIN3 U CUHTE3 MH(OopMaIu,
IPUMEHSITh CUCTEMHBIN NOJIXO0/ JJIsl PeLIeHUs OCTaBJICHHBIX 33124

YK-1.1 AHanuzupyer 3aj1auy, BbIIeNsIsI ee 0a30Bble COCTABIISAIOLINE,
paccMaTpUBAET U NPEAIAraeT BO3MOKHBIE BAPUAHTHI PEILICHUS
NIOCTaBJIEHHON 3aJ1a4M, OLICHUBAsI UX JTOCTOMHCTBA M HEJIOCTATKU

YK-1.2 Omnpenensier, THTEPIPETUPYET U PAHKHUPYET UHPOPMALIUIO, TpEOyeMYyIO
JUISl peLIeHUs] IOCTaBIEHHON 3a1a4H; OCYIIECTBIISIET OUCK HHPOPMALIUU
10 PA3JIMYHBIM THUIIAM 3aIIPOCOB

YK-1.3 [Tpu 06paboTke nHDOpMaLIUK OTINYAET (PAKTHI OT MHEHHIH,
MHTEPIIPETALNNA, OLIEHOK, (OPMUPYET COOCTBEHHbIE MHEHHUSI U
CYXKJCHHSI, apTYMEHTHPYET CBOU BBIBOJIbI U TOUKY 3PEHHUSI

I1K-3 CriocobeH orpenenaTs HOpMaTUBHbIE YPOBHH JIOIYCTUMBIX HETATUBHBIX BO3/IEHCTBUIA
Ha YE€JI0BEKAa M OKPYIKAIOLIYI0 CPENY; IPOBOAUTH U3MEPEHUS YPOBHEN OMACHOCTEH B cpesie
oOuTaHus1, 00padaThIBaTh MOIYUYEHHBIE PE3YIbTAaThl, COCTABIATH IPOTHO3bI BO3MOXHOTO
pa3BUTHA CUTYallUU; aHAIU3UPOBATh MEXAHU3MBI BO3/IEHCTBUS OMIACHOCTEN Ha YENIOBEKA,
OIIPEAEIIATH XapaKTEP B3aUMOJICHCTBUS OPraHU3Ma YEJIOBEKA C ONTACHOCTSIMH CPEIbI
OOUTaHUs C YUETOM Cleln (UK MEXaHH3Ma TOKCHYECKOTO IEUCTBUS BPEIHbIX BEILECTB,
HHEPreTUYECKOro BO3ACHCTBUS U KOMOMHUPOBAHHOTO IEUCTBHS BPEAHBIX (PaKTOPOB;
OIIPEAEIIATH ONACHBIE, YPE3BBIYAHO OMACHBIE 30HBI, 30HbI IPUEMIIEMOT'O PUCKA




I1K-3.1

OcymiecTBiIsieT MOHUTOPUHT (PYHKITMOHUPOBAHHSI CUCTEM OOECTIeYeHHUs
U YIIPABJICHUs OXPAHOU OKPYKAIOILLEH Cpebl, OXpaHOH TpyAa,
0€30MaCHOCTHIO B UPE3BBIYANHBIX CUTYAIUSAX

I1K-3.2 [TpoBOAUT MJIAHUPOBAHUE U TIOKYMEHTAILHOE COMTPOBOXKICHHE
JIeSITEIbHOCTH TI0 COOJIFOICHUIO WITH TOCTHXKCHUIO TPEOOBaHHIA
HOPMAaTHBHBIX aKTOB B chepe OXpaHbl OKPYKAIOIIEH CPeIbl, OXpaHbI
Tpya, 6€30IaCHOCTH B YPE3BBIYANHBIX CHTYAIHSIX

IK-3.3 Crioco0eH OCyIIeCTBIATh KOHTPOIb COJIEPKAaHUS B UCTIPABHOM

COCTOSIHUM CHCTEM U CPEACTB 3aLIUThHI OKPYXKAIOILIEH cpesibl, pabounx
MECT, CUCTCM U CPCACTB 3alllUThI IIPU ‘Ipe3BbI‘IaﬁHbIX CUTyalugax.
Crioco6eH ocymEeCTBISATh KOHTPOJIb BHITOJIHEHHS 3aIlJIAHUPOBAHHBIX
MEpOTIPHUATHIA IO OXPaHE OKPYXKAIOILEH cpeibl, OXpaHe Tpy/a,
o0ecrieyeHnto 6e30MacHOCTH B YPE3BBIYAHHBIX CUTYAIMSIX Ha 00BEKTE

[TIK-4 CriocoOeH OpHeHTHPOBATHCS B OCHOBHBIX MIpo0iieMax TexHochepHoil 6e30macHOCTH;
MIPUHUMATh y4aCTHUE B HAYUHO-UCCIICOBATEILCKUX pa3paboTKax Mo MpoQuIIto MoAroTOBKH:
CUCTEMAaTU3UPOBaTh MHPOPMALIMIO 10 TEME UCCIIEI0BaHUN, IPUHUMATh y4acTUE B
SKCIEpUMEHTaX, 00padaThIBaTh MOyYSHHBIE JAaHHBIC; PeIIaTh 3a/1a4i IPOoecCHOHATBHON
JEATSIILHOCTH B COCTABE HAYYHO-HUCCIIEIOBATEILCKOTO KOJUICKTHBA; HCIIOIb30BaTh 3aKOHBI U
MCTOAbI MaTEMATUKH, CCTCCTBCHHBIX, T'YMAHUTAPHBIX U 9KOHOMHWYCCKUX HAYK IIPH PCIICHUN
HpO(beCCI/IOHaJIBHI)IX 3aa4; IPpUMCHATH Ha IMIPAKTUKC HABBIKH IIPOBCACHUA U OITMCAHUA
HCCHG[{OB&HHﬁ, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX

[1K-4.1

B cocraBe Hay4yHO-MCCIIEJ0BATENBCKOTO KOJIJIEKTUBA IPUHUMAET
ydacTue B pa3pabOTKe U IKOJIOTr0-3KOHOMHUYECKOM 0OOCHOBAHHUH TUIAHOB
BHEJIPEHUSI HOBOM NPHUPOJOOXPAHHON TEXHUKHU U TEXHOJIOTUH,
HKOHOMUYECKOM PETYINPOBAHUU NIPUPOAOOXPAHHOMN AESITEIbHOCTU
OpraHu3aluu

I1K-4.2

B cocraBe HayyHO-UCCIIEA0BATENBCKOTO KOJJICKTHBA IPUHUMAET
y4yacTue B pa3paboTKe MEPOIPUATHUH 110 CHUKEHUIO IOXKAPHBIX U APYTHX
PHCKOB Ype3BbIYaHBIX CUTYalUH

I1K-4.3

B cocraBe Hay4HO-HMCCIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET
y4acTHe B OLIEHKE pe3yJbTaTUBHOCTH U 3(p(pEeKTUBHOCTU CHCTEMBI
yTpaBJIEHUs] OXpaHOH TpyJa




4. CTpykTypa, 00bEM U coiepsKaHue THUCHUIITHHBI (MOYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 54,15 akaj. yacos:
—aynutopHas — 51 akaj. 4acos;
— BHeayauTopHas — 3,15 akaj. 4acos;

— camocTosTenbHas pabora — 18,15 akaj. dyacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
o KOHTakTHas paboTa E 5 dopma TeKyIero
=
s | §| Cowwe | R ma ] e oy
UCILUIIIMHBI z e = M . | xommereHumu
A 3 g E padoTsI IPOMEXKYTOYHON
Tek nab. | mpaxT. s aTTecTaluu
" | 3am. 3aH. | U &
1.
1.1 OcHOBHBIE MOHATHUS O KOHCIIEKT 110
PEaKINOHHON CIIOCOOHOCTH N YK-1.1, VK-
o . npeanaraemoii | Jlomaminee 3aganue 12 VK-13
PraHUIECKUX COeTUHEHHH. HTEDATYDE No 2, 3,
Knaccudukanus peareHToB patyp - IIK-3.1, IIK-
. 2 2 3amura 3ammra
u peakiuid. duzndeckue u 1a60PATODHOI 1a6OPATODHOI 3.2, TIK-3.3,
(hU3UKO-XMMHUYECKHE :1)60T fl ;)60T Ii TIK-4.1, T1K-
METO/Ibl UCCIIEIOBAHUS B PIe) de aTI;I P ’ 4.2, TIK-4.3
OPTaHUYECKON XUMHH PATBL.
Koncnekr nov VK-12, VK-
npeanaraemoii | Jlomaminee 3aganue 13 TIK-3.1
1.2 Anunukinnueckre fHTCpATYpe. No2. TK-3.2, TIK-
2 4 2 amura 3ammra
COEIMHEHMS 6 . 6 . 3.3, 1IK-4.1,
JTa00paTOpHOI J1a00paTOpHOI T1K-4.2, TTK-
paboTHI. paboThI. 43
Pedepartsr. '
HKZHJCII;::EMHO?Z YK-1.2, VK-
4 E)Il/fre ATVDE Homamnee 3aganue | 1.3, [TK-3.1,
1.3 Amudarnueckue ) A ”15 3ap HT? Ne 3. 3amura TK-3.2, TIK-
YIJ1€BOOPOIBI ' 1360 ];.-[TO Hoil 71a00paTOPHBIX 3.3, 1IK-4.1,
parop pabor. TIK-4.2, TIK-
paboTHI. 43
Pedepartsr. '
Koncmnexr r[ou VK-1.2, VK-
npemnaraemoit | JlomamiHee 3ananue 13 MK-3.1
1.4 ApomatHyeckue JHTepaType Ne 4. TK-3.2, TIK-
2 2 2 3amuTa 3amura
YIJIEBOJOPOIBI .o 3.3, [1K-4.1,
71a00paTOpHOI 71a00paTOPHBIX
I1K-4.2, IK-
paboTHI. pabor. 43
Pedeparts. '
Koncnekr no Jomainee 3aganune | YK-1.2, VK-
npejaraeMoin Ne 5. 1.3, TIK-3.1,
1.5 Crmprei, geromt, 2 4 2 JUTEpaType. 3amura TIK-3.2, TIK-
HPOCTHIE HPUPEI
3amura 71a60paToOpHBIX 3.3, [IK-4.1,
nabopatopHOit paboT. TIK-4.2, TIK-




paboTHI.

Pedepartsr. 4.3
Koncrekr r[ov VK-12, VK-
npepiaraemMoii | JlomaiHee 3aiaHue
1.3, T1IK-3.1,
JTUTEpaType. Ne 6.
IIK-3.2, TIK-
1.6 Anpaernasl, KETOHEI 2 4 4 3amura 3amura 33 TIK-4.1
nabopatopHoOn nabopatopHOn TIK-4.2, TIK-
paboThl. paboThl. 43
Pedeparts. ’
Koncmexr HOV VK-1.2, VK-
npepiaraemMoii | JlomaiHee 3aiaHue
1.3, TIK-3.1,
JTUTEpaType. Ne 7.
IIK-3.2, TIK-
1.7 KapOoHOBBIE KHCIOTHI 2 4 2 3amura 3amura 33 TIK-4.1
1abopaTopHOI 1abopaToOpHOI TTK-4.2, TTK-
paboThL. paboThL. 43
Pedepartsr. ’
Koncmnexr HOu VK-1.2, VK-
Hﬁfﬁﬁ;ﬁ%? 3amura 1.3, TIK-3.1,
1.8 AMUHBI 2 6 2 3amura 71a00PaTOPHBIX TIK-3.2, ITK-
60paTODHOG 601 3.3, [IK-4.1,
1ab0paTopHO pabor. TIK-4.2, TIK-
paboThI. 43
Pedepartsr. '
VK-1.2, VK-
Koncnekr o 1.3, TIK-3.1,
1.9 T'ereponuknmnyeckue 1 6 Pedepats - [IK-3.2, TIK-
COEIMHEHUS P ﬁ Hi[“e aTvDe 3.3, [1K-4.1,
patyp TTK-4.2, TIK-
4.3
HWroro no pazaeny 17 34 18,15
HWroro 3a cemectp 17 34 18,15 SK3aMeH
Hroro no aucuuruinae 17 34 18,15 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus AUCUUIUIMHBL «OpraHuyecKast XuMUs IPUMEHSIeTCs
TPaJUIMOHHASA WH(POPMALHMOHHO-KOMMYHUKAIIMOHHAs 00pa30BaTeIbHbIC TEXHOIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMH, TaK U B pOpMe JIeKIUK-0ece1bl I Jrajnora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHsI, JJIs1 TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JICKIHUS
MIPOXO/UT 1O TUITY BOIPOCHI-OTBETHI-TUCKyccus. [l peanu3annn HHPOPMAITMOHHO-
KOMMYHHUKAIIHOHHON 00pa30BaTeIbHON TEXHOJIOTUU POBOJATCS JIEKIIMN-BU3YaTU3aI1H, B
X07Ie KOTOPBIX U3JI0KEHHE TEOPETHUECKOTO MaTepHalia COMPOBOKAACTCS MTPE3CHTAIUCH.

JIeKIIMOHHBIN MaTepua 3aKpeIuseTcs B Xo/ie Ja0opaTopHbIX padoT, B X0€ KOTOPHIX
yueOHast paboTa MPOBOAUTCS C PeaTbHBIMU XMMHYECKHMHU BerecTBamu. Ha mabopaTopHbIx
pa0oTax BBIIOIHSIIOTCS I'PYIIIOBBIC UM UHIAUBUIyalbHbIE 3aJaHUsI 10 IPOHAEHHON TEME.
IIpoBenenue nabopaTopHbIX pabOT HEOOXOAUMO MPEABAPATH HHCTPYKTAKEM IO IIPaBUIIaM
6e3onacHoil paboThl B XUMHUYECKOH J1abopatopuu. OCHOBHBIM YCJIOBHUEM JIOITYCKa CTYIEHTOB
K J1a0opaTopHOil paboTe sABiIsgeTCS UX 00s13aTeNbHast IOJIrOTOBKA K HEll ¢ COCTaBJIEHUEM
TeopeThyecKoro BBeAeHus. [Ipu npoBeneHnn 1ab0paTOPHBIX 3aHATUN UCIIONB3YETCS METO
KOHTEKCTHOT0 00yueHHMsI, KOTOPbIil 103BOJISIET YCBOUTh MaTepUall IyTeM BBISBICHHUS CBs3EH
MEXy KOHKPETHBIM 3HaHHEM U ero npuMeHeHueM. Kpome toro, nienecoodpa3Ho
HCIOJIb30BATh TEXHOJIOTHIO KOJUIEKTUBHOI'O B3aUMOOOyUYeHHs (TapHYI0 padoTy) TpeX BUJOB:
CTaTH4ecKas napa, JMHaMHU4ecKas napa, BapuallMoOHHasl [1apa; COBMEIas €€ ¢ TEXHOJIOTHeH
MOJIyJIbHOT'O 00y4YeHHUs. BBIOTHUB 3KCIIEPUMEHT, CTYJEHTHI (YOPMYIUPYIOT 0000IICHHbIE
BBIBO/IbI 110 CEPUH ONBITOB, UCII0JIb3Ysl IPUEMbI aHAJIIOTUU M CPABHEHUS.

CamocrosTenbHas padoTa CTyI€HTOB SBJISIETCS OJJHUM U3 Hanbosee 3(h(heKTUBHBIX
CPEeACTB Pa3BUTHUS NOTPEOHOCTH K OyayIieMy camoobpazoBanuto. CamocTosTenbHas paboTta
CTY/IEHTOB BKJIFOYAET B ce0sl caMmble pa3HOOOpa3Hble (POPMbI yUeOHOH e TeTbHOCTH:
BBINOJIHEHUE JOMAIIHUX 3aJlaHui, 3aBepiieHrne ohopMIIeHHUs 1abopaTOpHBIX padoT,
MOJIFOTOBKA K MIPAKTUKYMY, U3y4eHHE OCHOBHOT'O U JIONIOJHUTEIBHOIO MaTepuana mno
y4eOHHKaM U MOCOOMSIM, YTEHHE U popaboTKa HayYHOH JINTepaTypbl B OMOIHOTEKE,
HanucaHue pedepaToB. MOATOTOBKA K 3aIIUTe JaO0paTOPHBIX padoT, 3aueTaM, HTOrOBOM
aTTeCTallUu.

CamocrosTenbHas paboTa CTyIeHTOB JOJKHA ObITh HalpaBiieHa Ha 3aKpeTICHUS
TEOPETUYECKOTr0 MaTepuaa, U3J0KEHHOT0 MpernoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX HAa CAMOCTOSTENIbHOE U3yUEHHE, Ha MTOJITOTOBKY K JJAOOPATOPHBIM 3aHATHSIM,
BBINOJIHEHUE JOMAIIHUX 33JaHUH U MOATOTOBKY K PYOEKHOMY U 3aKIIOUUTEILHOMY
KOHTPOJTIO.

[Tpu npoBeeHNH pyOEeKHOTO U 3aKITIOUUTENFHOIO KOHTPOJIsI OCHOBHBIMH 3a/1a4aMH,
CTOSIIIIMMU TIepe]l IpenogaBaTeseM, IBISIOTCA: BbISIBIIEHHE CTENEHU PaBUIIbHOCTH, 00beMa,
rITyOUHBI 3HAaHWH, YMEHH, HABBIKOB, MOJIYYEHHBIX IPU U3YYEHUU Kypca Hapsay C
BBISIBIIEHUEM CTETIEHU CAMOCTOSTEIbHOCTH B TPUMEHEHUN NOJIYYEeHHBIX 3HAaHUN, YMEHUN U
HaBBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢dopmamu koHTpoJs. CTyieHTaM MPeIaraloTcsl TECTHI U 33/1a4M B JIEKTPOHHOM BHJIE, C
aBTOMAaTH3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHUS TAKOM
CTIOCO0 KOHTPOJIS TO3BOJISIET CTYACHTAM B JIFO00E BpeMsI IIPOUTH TECT, MPOAHATU3UPOBATH
OIMOKH U TIPOWTH TECT BTOPUIHO



6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAaMOCTOATEIbHOM padoThl 00y4a0IINXCs

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe U CHUILTNHBI

a) OcHoBHas JIMTepaTypa:

1. TBepmoxne6oB, B.II. Oprannyeckas xumus: ydeOonwk / B.II. TBepmoxneOos. -
Kpacnosipck : Cub. denep. yu-t, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - URL:
https://new.znanium.com/catalog/product/1032163 (mara o6pamenus: 30.01.2026). - Tekcr :
3JICKTPOHHBIN.

2. IlpeBpaiieHusi opraHUYeCKUX BemecTB : yueOHoe mocodue / JI. B. Uynposa, X. f.
I'mpesas, H. JI. Measnuk, T. M. Kynukosa ; MI'TY. - Marautoropck, 2014. - 147 c. : cxeMsl. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/3399  (matra  oOpamicHwus:
30.01.2026). - MakpooOBEKT. - TEKCT : 3JIEKTPOHHBI. .

0) lono/iHUTeILHAS JIUTEPaTypa:

1. TpaBens, B.®. IIpakTukym mo opraHuyeckod Xumuu : ydeOHoe mocodue / B.D.
TpaBens, A.E. lllekotuxun. — 2-e uzn. — Mocksa : Jlabopartopust 3uanumid, 2017. — 595 ¢. —
ISBN 978-5-00101-510-9. — TekcT : 31meKTpOHHBIH // DIEeKTpOHHO-OMOIMOTEYHAs CUCTEMa
«Jlanby : [caiit]. — URL.: https://e.lanbook.com/book/94137 (nata oopamienus: 30.01.2026).

2. I'mpeBas, X. f. [IpakTuyeckoe pyKOBOACTBO 1O OPTaHUYECKOW XMUMHHU : ydeOHOE
nocobue / X. S1. I'mpesas, H. JI. Kanyruna, 1. A. Bapnamosa ; MI'TVY. - Marautoropck : MI'TY,
2016. - 1 omektpon. onrt. guck (CD-ROM). - 3arn. ¢ tutyn. 9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20460 (nara obpamerus: 30.01.2026).
- MakpooOBbekT. - TekcT : anekTpoHHbIi. - CBeneHus noctynHbl Takke Ha CD-ROM..

3. BeicokoMOIeKyIIsIpHBIE COCIMHEHNS U TIOJIMMEPHI Ha UX OCHOBE : y4eOHOe mocodue /
JI. A. bonpsin, U. A. Bapnamosa, X. 4. I'upeBas, H. JI. Kanyruna ; MI'TY. - [2-¢ u3n.]. -
Maruutoropck : MI'TVY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTys1. 3KpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/1615 (mata  oOparieHwus:
30.01.2026). - MakpooObekT. - TekcT : 2mekTpoHHbIA. - CBeAeHHs IOCTYIHBI TakXke Ha
CD-ROM.

4. Tpasens, B.®. 3agauu no opranndeckoil xumuu : yueonoe nocodue / B.d. Tpasens,
AYO. CyxopykosB, H.A. IToxapckas. — Mocksa : JlabopaTopust 3Hanuit, 2016. — 267 c. —
ISBN 978-5-00101-435-5. — TekcT : 31neKTpOHHBIN // DIeKTpOHHO-OMOINOTEYHAs CHUCTEMa
«JTanby : [caiiT]. — URL.: https://e.lanbook.com/book/90243 (mata obpamenus: 30.01.2026).

5. HOpoBckasd, M.A. OcCHOBbl OpraHMyeckod XHMHHU : ydeOHoe mocobue / M.A.
FOpogckast, A.B. Kypkun. — 3-e uzn. (31.). — Mocksa : Jlaboparopus 3uanwuii, 2015. — 239

c. — ISBN 978-5-9963-2629-7. — TekcT : 3JeKTpOHHBIM // DIeKTpOHHO-OMOIMOTEeUHas
cucrema «Jlanp» : [caiit]. — URL: https://e.lanbook.com/book/66365 narta obOpaineHus:
30.01.2026).

6. IlpakTukym Mo opraHuuecko Xumuu : ydyeOHoe mocobue / B.M. Tepenun, M.B.
Jluanmnos, JI.W. JIuBannosa, E.Jl. MatBeeBa. — 3-e uza. — Mocksa : JlabopaTopus
sHanuid, 2015. — 571 c. — ISBN 978-5-9963-2615-0. — TekcT : »1neKTpoOHHBIN //
DNeKTPOHHO-ONOINOTeYHAs cucremMa «Jlaub» : [caiT]. — URL:
https://e.lanbook.com/book/84123 (nata o6pamenus: 30.01.2026).

7. bopoBnes, 1.B. Opranndeckas XUMUsi: TEPMUHBI 1 OCHOBHBIE PEaKLUHU : yuyeOHOe
nocodue / N.B. bopones. — 3-e uzn. (311.). — Mocksa : JlabopaTtopus 3Hanuii, 2015. — 362 c.
— ISBN 978-5-9963-2936-6. — TekcT : 37eKTpOHHBIH // DNeKTpOHHO-0MOIMOoTeYHas cucTeMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/70742 (nata o6pamenus: 30.01.2026).



https://new.znanium.com/catalog/product/1032163
https://host.megaprolib.net/MP0109/Download/MObject/3399
https://e.lanbook.com/book/94137
https://host.megaprolib.net/MP0109/Download/MObject/20460
https://host.megaprolib.net/MP0109/Download/MObject/1615
https://e.lanbook.com/book/90243
https://e.lanbook.com/book/66365
https://e.lanbook.com/book/84123
https://e.lanbook.com/book/70742

B) MeTtoanueckue yKazaHusi:

1. [IpakTriKkym Mo opraHnyeckoi Xumuu : yaeoHoe mocoowue / X. . I'mpesas, H. JI.
Kanyruna, U. A. Bapnamosa, JI. A. boabsn ; MI'TY. - Maruaurtoropck : MI'TY, 2017. - 63 c.
: Wi, Tabi., cxemel. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3462.pdf&show=dcatalogues/1/1514269/3462.pdf&view=true (mara obpaieHus:
26.04.2023). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH. - FIMeeTcs TIeuaTHBIN aHaJIOT.

2. IIpakTuKyM Mo opraHnyeckoi XxuMuu : yaeoHnoe nocoodue / JI. B. Uymnpoga, O. B.
Epmoga, O. B. Konsiga u ap.; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 351eKTpoH. onT.
muck (CD-ROM). - 3aru. ¢ tutyi. akpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2364.pdf&show=dcatalogues/1/1130016/2364.pdf&view=true (nara obpaiieHus:
26.04.2024). - MakpooObeKT. - TekcT : aeKkTpoHHbId. - CBeleHus AoCcTynHbI Takke Ha CD-
ROM.

r) [Iporpammuoe odecneuenue u UHTepHeT-pecypcebi:

IIporpammuoe obecnevyenue

Haumenoanue N
o Ne norosopa Cpoxk nelicTBUS JTULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip cB00OOIHO pacnipocTpansemoe [10 06eccpodHo
FAR Manager cB0OOIHO pacnipocTpansemoe [10 06eccpovHO
bpaysep Yandex |cBoGonHo pacnpoctpansemoe [10 6eccpouHO

Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHH])Ie CIIPaBOYHLIC CUCTEMbI

| HaszBanue kypca | Ccpuika




DnekTpoHHas 6aza nepuoandeckux m3ganuii OO0 https: /feivis.ru/

«IBUC»

HanmonansHas nHGOpMaIMOHHO-aHATUTUIECKAST URL:

cucrema — Poccuiickuii nuaeke HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHLI) asp

denepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE

yupexaenue «DeaepaabHbIii HHCTUTYT URL.: http://www1.fips.ru/

HpOMBIIHJ'IGHHOfI COOCTBEHHOCTH)

Dnekrponubie pecypebl oudmmorexk MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIJIMHBI (MOYJIs1)

MartepuanbHO-TEXHHUECKOE 00CeCIIeUeHUE TUCITUTUTMHEI BKITIOYACT:

1. YueOHble ayIUTOPUH AJIsi IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUTA -
MyJIbTUMEANMHbBIE CPEACTBA XPAHEHHUSI, IEPEJaun U IPECTaBICHUS HH(OpMAaLIUU.

2. Yd4eOHble ayAUTOPUH I [IPOBE/ICHUS JTa0OPATOPHBIX 3aHATUH, TPYIIIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalluu -
o0opynoBaHUE /1715 BBIMOTHEHUSI Ta00OPATOPHBIX pabOT, XUMHUYECKas MTOCY/a, PEaKTUBBI.

3. ITomemeHus aasi caMOCTOSITENEHOM paboThl 00yUaOIUXCsl - TEPCOHANBHBIE
kommbioTephl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYFO
nH(OPMAaLIMOHHO-00pa30BaTEeNbHYIO CpEly YHUBEPCUTETA.

4. ITomemienus Ui XpaHeHUs U MPOPUIAKTHUECKOTO OOCTYKUBaHUS Y4eOHOTO
000pynOBaHUs - CTEIUIAXKH, CeH(bI IS XpaHeHHUs yueOHOTro 000pyIOBaHUS

WHCTpyMEHTBI Al peMOHTa 1Tab0opaTopHOTro 000py10BaHUSI.



INPUJIOXEHHE 1
6. YueOHO-MeTOANYECKOE 00ECTICYCHIE CAaMOCTOSATEILHON pabOThl 00yJarOITUXCS

CamocTrosTenbHas paboTa CTYIEHTOB MOJpa3eisieTcsl Ha ayTUTOPHYIO0, KOTOpasi MPOUCXOAUT
KakK BO BpEM: na60paT0prlx SaHHTHfI, TaK W Ha IJIAHOBBIX KOHCYJIbTAUUAX, U Ha BHCAYIHUTOPHYIO,
MPOUCXOJSIIYI0O BO BpeMs MOATOTOBKH CTYJEHTaMH OTYETOB IO Ja0OpaTOPHBIM 3aHATUSM U
BBITIOJIHCHUS JOMAITHUX SaﬂaHHﬁ.

AynutopHas caMocToATeNbHas paboTa oOOydaromuxcs MpeanojiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KaXJAOMY pa3Jeny AUCHUILIMHBL. TeCThl BKIIIOUAIOT TEOPETUUECKUE U IPAKTHUYECKUE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXJAOMy BOIPOCY MpejiaraeTcsi YeThlpe BapUaHTa OTBETOB, Cpeau
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIOCTABJICHUS MOJIYUEHHBIX PE3YyJIbTATOB C ATAIOHHBIMU U MPOTEKAET OYE€Hb ObICTPO. MakcumanbHOe
KOJIMYECTBO 0aioB B Kax a0l Teme kypca — 10.

KOHTpoJIbHBIE BOIIPOCHI IO TEMAM
«O01mue TeOPEeTHUECKUE MOJIOKEHHS OPTaHUYECKONH XUMHUH

OcHOBHBIE TIOHATHS O  PEAKIHOHHOM  CIIOCOOHOCTH  OPraHUYECKUX  COCTUHEHH.
Krnaccudukanus peareHToB U PeaKIiii»

1. Teopust xuMudeckoro cTpoeHust oprannueckux coenunenuit A.M. bytieposa

2. BanenTtHoe cocTosiHue aToma yriepoja.

3. I'uOpuan3anust ¥ TPOCTPAHCTBEHHAS CTPYKTYpa MOJICKYIL.

4. XUMHUECKas CBSI3b B OPraHMYECKUX MOJIEKYJIax.

S. N3omeprst OpraHu4ecKuX COCAMHEHUN.

6. [TonsTHe 0 KOHpOPMAITHIX.

7. OCHOBHBIE TPUHLIUTIBI KJIACCH(HUKAINN OPTaHUYECKUX coequHeHNH. DYHKIMOHATBHEIE
IPYIIIIBL

8. B3anMHOe BIMsSHHE aTOMOB B MOJEKYJIaX OPTraHUYECKUX BEIIECTB. DJICKTPOHHBIC
3 PEeKTHI.

9. Knaccudukanys XuMHUeCKUX peakluii B OpraHM4ecKoi XUMHUU.

10. MexaHU3Mbl XUMHUYECKUX PEAKIMi B OPraHUYECKOM XUMHUU.

11. MexaHu3M peakiiuu cBOOOAHO-PAIUKAIBLHOTO 3aMEIECHUS.

12. MexaHu3M 37eKTpPOPUIBLHOrO MPUCOEANHEHUS (Ha IPUMeEpe).

13. MexaHu3M HyKJI€O(UIBHOTO TPUCOCTUHEHUS (Ha TIPUMEPE).

14. MexaHu3M 37eKTpOPUIBLHOTO 3aMelleHHs (Ha IpUMepe).

15. MexaHu3M HyKJI€O(UITBHOTO 3aMEIIeHHs (Ha IPUMEPE).

16. OuncTKa OpraHUYECKUX BEIIECTB.

17. Konn4yecTBEeHHBIN 1 KAYECTBEHHBIN AJIEMEHTHBIA AaHAJIN3 B OPraHUYECKON XUMUHU.

18. @dusnuecKkue MeTOJbl H3YYEHHUS OpPraHHYeCKUX COEIMHEHMH, HX CYIIHOCTh U

BO3MO>KHOCTH IIPUMEHEHHUS: PePPaKTOMETPUS, KOTOPUMETPHUSI, U3MEPEHUE DIIEKTPUUECKHUX TUTOJIBHBIX
MOMEHTOB, peHTreHorpadus u 3nekTpoHorpadus, nonsgporpadus, aHOIHAs BOJIbTAMIEPOMETPHUS,
cnekTpockonuueckue Mmetonsl uccienoBanus (MK- u Y®- cnexkTpbl MOTomeHus, 3IeKTPOHHBIN
[apaMarHUTHBIM ~ PE30HAHC,  SACPHBIM  MAarHUTHBIM ~ PE30HAHC,  CIEKTPOINOIIPUMETPHUS,
Macc-CIeKTPOCKOIIHS).

19. Baxuelime uCTOUHUKH HHPOPMALIUU 00 OPraHUYECKUX COCTUHEHUAX U OPraHUYECKUX
peaKkuusx.

20. OCHOBHBIE METO/bI W TpHUEMBbl PAa0OTBl MpPU CHHTE3E OPraHUYECKUX COCTUHEHUH:
HarpeBaHue; MeperoHKa npu aTMoc(epHOM JIaBJICHHUH, C BOASHBIM MapoM, (paKkIMOHHAs MEPETrOHKa;
HKCTPAKLUs; BBHIOOP PACTBOPHUTENS W TMOPAJOK PAaOOTHl MPHU IMEPEKPUCTATUIM3ALUN OPraHUYECKUX
BELIECTB; CyOIMMaIus; JeMCTBHE BHICYITMBAIOLINX BEIECTB.



21.

OmnpeneneHre KOHCTAHT YHMCTOTO OPraHWYECKOro BEIIeCTBA (TeMIEpaTyp KHUIEHUS U

IJTaBJICHUS, INIOTHOCTH U APYTUX KOHCTaHT)

KonTponbHbie Bonpockl o TeMe «AnndaTuyeckue yriieBog0poIb»

HBOoo~NoOR~WDNE

0.
11.
12.

['omonornueckuii ps npeneabHbIX YIiIeBOAOpoAoB. M3omepus.

IIpupoHbIE ICTOYHUKH AJIKAHOB.

[IpombllITIEHHBIE U CHHTETUYECKHE METO/bI IOTYYEHHUS.

MeTo1pl UASHTU(PUKALIUY AJIKAHOB.

['omonuTHYeCcKre peakuu aJKaHoB.

MukpoOunoioruyeckoe OKUCICHHE aTKaHOB KaKk MeTo]] OMOCHHTe3a OeKa.
l'omosiornueckuii psj  ATUIICHOBBIX YIIE€BOIOPOJIOB.

[Ipupona nBoitHoi cBs3u. CTpyKTypHas U reoMeTpuueckas ( IHc-, TpaHc-) U30MepHsl.
CrocoObl MOTy4eHUSs ATKEHOB.

®dusnueckue CBOMCTBA.

XUMHYECKUE CBOMCTBA.

OnextpodunbHblii MexaHu3M peakuuid. I[lonsatue o [J-kommekcax. Crpoenue,

YCTOMUYUBOCTB M PEAKIIMOHHAs CIOCOOHOCTh KapOOHMEBBIX HOHOB. [IpaBuiio MapKoBHHKOBA.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

OxuceHre STUICHOBBIX YIVIEBOJOPOI0B, 030HUPOBAHUE.
Bricokomonekymsipabie coeunenus. [Tomumepusanms oneuHOB.
Bakneimue noymankeHsl U X IPUMEHEHHUE.

Peaknun ankeHoOB, 3aTparuBarOIAe aJUIMIIBHBIE CBS3H.
I'oMostornueckuii pst aeTHIEHOBBIX YIIIEBOAOPOA0B. M3oMepust.
DNEKTPOHHOE CTPOEHHUE.

IlosnydyeHne aJKMHOB

Pu3nyecKue CBOMCTBA.

XHUMUYECKUE CBOKCTBA

KucnorHsle cBOMCTBA TEPMUHAIBHBIX AJIKUHOB.

[Tonmmepu3zanus aJKUHOB.

, [IpuMeHeHNe aeTIIeHa U ero rOMOJIOTOB.

Knaccugukanus 11eHOBBIX yIiIeBOIOPOJIOB.

CriocoObl MmosTy4eHus: JUEHOB.

OnexkTpoHHOe cTpoeHrne. OCOOEHHOCTH CBOMCTB CONPSIKEHHBIX JHEHOB.
DnekTpoUILHOE MPUCOETMHEHHE.

JIMeHOBBIN CUHTES.

[Tonmumepusannsa queHoB. HaTypaabHbIM M CHHTETHUECKUN KaydyKH.

KOHTpOJ'II)HI)IG BOIIPOCHI ITO TEMC ((AJIHHHKJII/I‘-I@CKI/IG COCAUHCHUA

SouokrwdE

['omosiornyeckuit psa HUKIOATKAHOB.
CrpoeHue nUKI0aIKaHOB.

CriocoOblI TOTy4eHUS ITUKIIOATKAHOB.
®u3nuecKre CBOMCTBA IIUKI0AIKAHOB
XUMHUYECKUE CBOMCTBA IIUKIOATIKAHOB.
[IpuMeHeHne HUKI0aTKaHOB

KOHTpOHBHBIC BOIIPOCHI IO TEMC «ApOMaTI/I‘-ICCKI/Ie YrJICBOAOPOABD»

agbrwbnE

['omosiornueckuit psa apoMaTUYECKUX COCIMHEHNN.
CrpoeHue apoMaTHUYECKUX COSTMHEHUH.

CrocoOblI MoNTyueHus: apOMaTHIECKUX COSTUHEHHIA.
®u3nYECKNe CBOKMCTBA aPOMATUYECKUX COCTMHEHUMN.
XUMHYECKHE CBOMCTBA apOMAaTUYECKUX COCAMHEHUM.



6.
7.
8.

KonTponbublie Borpockl o TemMaMm «CHupThl, IPOCThIE dPHUPHI»

HBOoo~NoOR~WDNE

0.
11.

[IpumeneHne apoMaTUYECKUX COCTUHEHUM.

MexaHu3MBbl peakluil 3JeKTPOPUIBLHOTO 3aMELICHHUS B ApOMAaTHYECKOM PSY.
[IpaBuna opueHTaMK 3aMECTUTENCH B OCH30JIbHOM KOJIBIIE.

['omosiornyueckuii psiji OTHOATOMHBIX CIIUPTOB.
CrpoeHne 0JJHOaTOMHBIX CIIMPTOB.

CriocoObI OTy4eHHsT OTHOATOMHBIX CITUPTOB.
®du3nyecKre CBOMCTBA OTHOATOMHBIX CIIUPTOB.
XUMHUYECKUE CBOMCTBA OJHOATOMHBIX CIIUPTOB.
[IpumeHeHne 0JTHOATOMHBIX CITUPTOB.
CtpoeHue MHOTOATOMHBIEX CITUPTOB.

CriocoObI MOTy4eHHs MHOTOATOMHBIEX CITUPTOB.

®uU3nYECKUE CBOKMCTBA MHOIOATOMHBIEX CIIUPTOB.
XHUMUYECKUE CBOMCTBA MHOIOATOMHBIEX CITUPTOB.

HpI/IMeHeHI/Ie MHOTI'0aTOMHBICX CIIMPTOB.

KoHTposbHBIE BOIIPOCHI IO TeME «DEHOIIBI»

s E

Crpoenue GeHOIIOB.

CrniocoOslI nosydeHus (heHoOoB.
dusnueckre CBoMcTBa (EHOJIOB.
XHWMHYECKHE CBOMCTBA ()EHOJIOB.
[Tpumenenue GheHOIOB.

KOHTpOJII)HLIG BOIIPOCHI ITO TEMC ((AJII)IIGFI/IIIBI, KE€TOHBI»

NoakowhE

KonTponbublie Bonpockl o Teme «KapOoHOBBIE KUCTOTHI»

oukrwdE

7.

8.
9.

10.
MIPUMEHEHHUE.

11.
CBOMCTBA.

Anbreruzpl: KiaccupuKaIms, H30MEpHsL.
Keronsl: kiaccudukanus, U3oMepus.
Homenxknarypa kapOOHUIBHBIX COEAMHEHUH.
MeTobl OJTy4EHNS.

Pu3nyecKue CBOMCTBA.

XHMMHUUYECKHUE CBOMCTBA.

IIpumeHenue.

[IpenenbHble KapOOHOBBIE KUCIOTHI: Ki1accu(UKaIMsL, H30MEPUsI, HOMEHKIIaTypa

MeTtoasl MOJIYUCHU MPCACIIbHBIX Kap6OHOBBIX KHUCJIOT.
dusznyueckue CBOMCTBA MMpEaACIbHBIX Kap60HOBBIX KHCJIOT.
XHMHUYECKHE CBOMCTBA MNpEACIIbHBIX Kap6OHOBBIX KHUCJIOT.

[Ipumenenue npeneabHbIX KApOOHOBBIX KUCIIOT.

OyHKIMOHATbHBIE TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT: CIOKHBIE (HUPBI, aMUIBI U
HUTPUIBI (CTpOEHUE, HOMEHKJIATYpa, TOJIYICHHE, CBOMCTBA).

(DYHKI_II/IOHaJ'ILHBIe IIPONU3BOJHBIC Kap6OHOBBIX

HenpenenbHble MOHO- M JUKapOOHOBBIE KHUCIIOTHI:

KHCJIOT: aHTUJIPUIBI U
raJloreHaHTUIPUIbl KapOOHOBBIX KHUCIIOT (CTPOEHHE, HOMEHKIIATypa, MOJyYeHHe, CBONCTBA).

JlnkapOOHOBBIE KHCIIOTHI: TIOJIYYEeHUE, CBOMCTBA U IPUMEHEHHE.
ApomMaTtudeckie KapOOHOBbIE KHCIIOTHI: OTy4eHHe, (pU3nvecKue CBOICTBa, CTpPOEHUE U
XMMHUYECKHUE CBOICTBA.

MOJIyY€HUE,

CBOWCTBA U

AMMHOKHUCIIOTBI: COCTaB, KiacCHU(UKAIUs, HOMEHKJIATypa, CTPOCHHE, IOIydeHHE,



12. ' IpOKCUKHUCIIOTHI: HOMEHKIIATYpPa, H30MEPHs, TIOJydEeHUE W CBOMCTBA.
13. I"anorenkapOOHOBBIE KMCIOTHI: HOMEHKJIATypa, METO/IbI IOJTYUYEHHUsI, CBOMCTBA.
14, AJBIETUI0- U KETOKUCIOTEI

KOHTpOJIBHBIe BOIIPOCHI 11O TEME «AMI/IHBI, HUTPOCOCANHCHU A, a30COCTUHCHUS>

AMUHBI anudaTHiecKue.
HomeHnxiiarypa amuHoOB
[Tonydyenue aMrMHOB
XUMHUYECKUE CBOMCTBA aMUHOB.
ApoMaTnyeckue aMHMHbI: TIOJyYEHHUE, CTPOEHUE U CBOMCTBA.
Hutpocoenunenus.
Jna3ocoenHeHHs. .
A3ocoeqnHeHNA

LN~ wWNE

KOHTpOJIBHBIC BOIIPOCHI 11O TEME ((FeTepOL[I/IKJ'II/IquKI/Ie COCAUHECHUA»

1. Knaccudukanuss TeTepoONMKIOB 10 YHUCIY 3BCHbEB B IUKJIE, [0 YHCIY |
WHIWUBUIYATBHOCTH T€TEPOATOMOB.

2. Howmenxknarypa.

3. ApPOMaTUIHOCTH TETEPOIIUKIIOB.

4, [Tonsatue 00 ankagougax.

5. [Mupumuana. OKCH- W aMHUHONUPHUMHIUHBI, BXOJSAIIUE B CTPYKTYPY HYKJICHHOBBIX

KHCIIOT. Ypalui, TAMUH, LIUTO3UH.
6. [Typunsl. CtpoecHme. XHUMHUYECKHE OCOOCHHOCTH. PacmpocTtpaHeHHe B TPHUPOIE.
MoueBas kucnorta, KopeuH, TCOOpOMHH, aJICHUH, TYaHHH.

BapuaHTbl TeMaTHYeCKHX JOMAIIHUX 3aaHUH ISl CAMOCTOATEIbHOI padoThl CTY/1€HTOB
o TeMaM

Jomaruee 3amanue Ne 1

1o teMe «O01I1e TeoOpeTUIECKHE MOJI0KEHHUSI OPraHNIeCKON XUMHH

OCHOBHBIE TMOHATHS O  PEAKIMOHHOM  CIOCOOHOCTH  OPraHMYECKUX  COEAMHEHH.

Krnaccudukanus peareHToB U peaxiuii»

B nomamnem 3amanumn no teme «OCHOBHBIE MOHSTHUSI OPraHUYECKOM XMMMM» BCE 3aJaHUS
olLieHuBaroTcs 1o 1 Gamy.

1. ITo Ha3BaHMIO BEIIECTBA COCTABHTE €r0 CTPYKTYPHYIO (POP"MYILy:

a) OyTUNTPeTOyTUIN30MEHTUIIMETAH,
0) rexceH-4-uH-2-0Bast KUCIIOTA.

2. Ha3oBuTe coeiHeHNE, CTPYKTYpHbIE (POPMYJIBI KOTOPBIX MPUBEACHBI HIKE:
CH3

a) CH2=CH-CH2 - C=C-CH3;



CH3 -CH-CH3

@)
0) CH2-CH2-C
H

3. [IpuBenuTe MpUMEPHI XJIOPIIPOU3BOIHBIX ITAHA, KOTOPBIE:
a) UIMEIOT U30MEPHI;
0) HE UMEIOT U30MEPOB.

4. Vxaxute, 3a CY€T B3aUMOJCHCTBUS Kakux opOuTaield o0pa3oBaJIMCh G- U T-CBSI3H B
MOJIEKYJI€ ITporieHa’?

5. K xkakum KjaccaM OTHOCSTCS CICAYIOIUC OPraHUYCCKHUE COCAU HCHUA:

0
a) CH3 -~ CH-C r) CH3 — CH2 — NO2
OH
CHS3
6) CH3 — O — CH2 - CH3; 1) HO ~CH2 —~CH2 ~CH2 —~CH2 ~OH?
0
B) CH3 -~ CH - C
OH
CH3

6. Kakue BHU/BI HpOCTpaHCTBCHHOﬁ HU30MCPHHU XapaAKTCPHbI AT CJICAYHOIIUX COCHHHGHHﬁZ
a) CH3 — CH2 — CH2 — CH3; 6) CH3 - CH- COOH ;
8) HOOC — CH = CH — COOH? OH

7. OxapakTepusyiTe CHocoObl mMepenadyd B3aMMHOTO BJIMSHUS aTOMOB B OpPraHUYECKUX
MOJIEKYJIax:

CH3 - CH2 — NH2; NH2 ; NNO2 NO2

VYKaxxuTe BUJA U 3HAK 3JIEKTPOHHBIX 3PPEKTOB 3aMECTUTENEH B TaHHBIX COCUHEHMSIX.
8. Pacrmipeenienne 3J€KTPOHHOM INTIOTHOCTH B MOJIEKYJIe (peHOJIa OT"paskeHO (HOpPMYIIOi:

OH

Kakumu snextponubiMu dddekramu 0671aaaeT THIPOKCHIIbHAS TpyIina’?
9. Paccuuraiite 3nemeHTHBIN cocTaB (B %) coenunenus C2HS5NO2.

10. Paccumraiite HpOI.ICHTHLIf/'I CoCTaB COCAMHCHMUA 110 JaHHBIM 3JICTMCHTHOI'O aHaJInu34a:



HaBecka — 4,37 mr;
m(CO2) = 15,02 wmr;
M(H20) = 2,49 wr.

Jomarmnee 3amanue Ne2
1o TeMe «AnudaTuIecKue yriieBOI0POIbI»

B nomamHem 3ananuu mo teMe «AnmpaTHUECKUE YIIIeBOAOPOIBD BCE 3a/IaHUS OIICHUBAIOTCS
o 1 Gamry.

1. Kakyro maccy O6pomMHOI1 BOIbI ¢ MaccoBoi foJeit Opoma 1,6% MoxkeT 00eCBETUTh TPOIMHICH
oobeMoM 1,12 1 (HOpMabHBIE YCIIOBHS).

2. H300pa3ute npocTpaHCTBEHHOE CTPOSHUE MOJIEKYJIBI TETpaxjIopMeTaHa.
3. Harmummre cTpyKkTypHBIE (POPMYIIBI CISAYIOINUX COSTMHEHUA:

a) 2-MeTun-0OyraHa 0) meHTeHa-2
B) 4-MeTHJI-TIEHTHHA- | r) 3-3TUa-nieHTeH-4 —uH -1

4. Kak MOXHO MOJTyYUTh OYTaH U3 CIEIYIONIMX COSIUHCHHIA:
a) 1-6pomOyTaHa
0) XJIOPUCTOTO ATHIIA
B) OyTeHa-2.

5. Hanmmmre ypaBHEHUE peakUy NOJUMEpH3AIHH 2,3 -TUMETHIOyTeHa- 2

6. Hanuiure ypaBHEHUS CIEIYIOINX PEAKLIUN:
a) OyruH -1+ HBr—
0) anerwienun Hatpus + C2HS5J—
B) nporeH + H —
r))nenran + HNO3 —

7. Hanumwure ypaBHEHHUs peakUui, IPU MOMOIIM KOTOPBIX MOKHO OCYIIECTBHUTH CIIEIYIOLINE
IIPEBPALICHMUS:

a) 3TaH— XJIOpITaH— 3TeH— 1,2-TUXJIOp3TaH— 3THH.

6) 3-metun — OyreH -1 — 1,2 nuxinop -3- MeTunOyTaH — 3- MeTUIOyTUH- 1 —

3- MmeTunOyTUICHU]] HAaTpUs — 4- METHII-TICHTHH- 2.

8. Ilpu okucnenuu yrinesojgopona C8HI14 oOpasyrores aneToH u maseneBas kuciora. Kakosa
CTPYKTYypa 3TOT0 yrieBojoposa?

9. Ilpu mpomnyckanuu 11,2 1 cmecu merana, CO2,CO uepes pactBop NaOH, B3siThIii B

n30bITKE,00beM HCXOAHOM cMecu yMmeHbiwics Ha 4,48 n (H.y ). Jns monHoro cropanus
ocTasIeiics cMecu motpedoBanock 6,72 11 kucinoposa (Hy ). OnpenenuTe cOCTaB  UCXOIHOM cMecH ( B
% 1o o0bemy ).

Jomarmnaee 3amanaue No3

10 TEMEC «ApOMaTI/I‘-ICCKI/Ie YrJIICBOAOPOABD»



B nomamrHem 3amaHun 10 TeMe «APOMAaTHYECKHE YIIIEBOJOPOIBD) BCE 3aJJaHHS OLICHUBAIOTCS
mo 1 6amry.

1. Kakue yrneBosoposl Ha3bIBalOTCS apOMaTHUYECKUMHU U TouemMy?

2. Hanmumwre cTpyKTypHBIE (POPMYIIBI CIETYIOIINX COCTUHEHUI:
a)l - -2 —nponwt — 3 —0yTUIIOEH30T;
0) 1,4 —mudTHIOEH301.

3. Hamummre cTpykTypHyto dopmyny  yrieBogopoma CI9HI12, wumeromero Ttpu
MOHOHUTpPOINPOU3BOAHBIX. HazoBute yriaeBogopo.

4. HarummTe peakiuu ToIyoJia:
a) TUIUYHBIC U 1)1 O€H3071a;
0) Takue, B KOTOpbIe OEH30] HE BCTYIAET.

5. Hamumure peakiyu, ¢ HOMOIIBIO0 KOTOPBIX F€NTaH MOXKET ObITh IPEBPAILCH B YIIIEBOIOPOIBI
APYrUX F'OMOJIOTUYECKUX PALOB.

6. Hcxons uz 66H30Ha, NpEAJIOXKUTE IYyTh CUHTE3a N —TOJ'IYOJ'ICYJ'IBq)OKI/ICHOTBI.

7. CkonbKO rpaMMOB Toiyosia motpeOyercss ans noaydeHus 113,5 r tpunurpoTtomyona (
TpPOTHUJIA ), €CIIU BBIXOJ MPOoAYyKTa peakuuu 80% OT TEOPETUUECKOTO.

8. JlaHBI creayronue OpraHnYecKre BeIecTBa: 0EH30I1, TOIyolI, OpOMOCH30JI U HUTPOOCH30.
Pacrnionoxkure MX B TOpPSJKE YBEIMUYCHHS PEAKIMOHHOW CIIOCOOHOCTH B PEAKIUU XJIOPHPOBAHUSI.
OO6ocHyiiTe CBOI OTBET.

9. OcyiecTBUTE MPEBPALLIEHUS:
CH3 — CH2Cl — CH2 = CH2 —-CH2Br - CH2Br — CH =CH — C6H6— C6HS5 — CH3
— N — OpoMTOoITyos — N — OPOMOCH30IHASI KUCIIOTA.

10. IIpu OpomupoBanuu 8,4 r rOoMojora OeH30j7a, KOTOpPOE MPOBOJIWUIOCH B TEMHOTE B
npucyrcTBun FeBr3, Opiia momydena cMech TpeX U30MEPHBIX MOHOOPOMIIPOU3BOIHBIX 001IIeH Maccoi
13,93 r. YcraHOBUTE COCTAaB UCXOJIHOTO BEIIECTBA U €TI0 BO3MOYKHOE CTPOEHHE (YEThIPE CTPYKTYPHBIX

bopmyIbI)

Jomamaee 3amanne Ne4

no teme «CrupThl ¥ (PEHOITBI»

B nomamnem 3ananuu o reme «CnupThl U GEHONBI) BCE 3a/laHusl OLleHUBatOTCs 1o 1 6amy.

1.Hanumure cTpykTypHbIe OpMyIbl BceX n30MepHbIX ciupToB coctaa C3HSOH u C4H90OH.
HazoBute ux no paruonanbHoi u cuctemarnueckoit Homenkiarype |lUPAK. OtMersTe, Kakue U3 HUX
SIBJISTIOTCSI IEPBUYHBIMU, BTOPUYHBIMH, TPETHUYHBIMU.

2.Kakue cnupTel 00pa3yloTCsi B pe3ysbTaTe MLIENOYHOrO THIPOJH3a: a)OpOMHUCTOrO 3THIIA;

0)IOMCTOTO HW3OMPOTHIIA; B)XJIOpUCTOTO H300yTHia? Hamumumre cxembl peakiuid, paz0epute ux
MEXaHHU3MBI.

3.00bsicHATE, TOYEMY METHIIOBBII CIIUPT KUTTUT 3HAUYUTEIHHO BHIIIE, YeM (DTOPUCTHIM METHUI, a
TaK)Ke ATaH, XOTs MOJIEKYJISIpHbIE Beca X Onn3ku. Uem o0ycioBieHa Xopolias pacCTBOPUMOCTb B BOJIE
HU3IIUX CIIUPTOB?



4.HanumunTe peakiuio nosydyeHus MMHaKoHa U3 aleToHa. Pa3depure ee MeXaHU3MBI.
5.3amn0IHUTE CIEAYIOUIYIO CXEMY IIPEBPAICHUI:
Byren-2

6.Hanumure CXCMbI  IIOJYUYCHUA CICAYIOIHUX  IMMPOU3BOAHBIX  BHUHHIIOBOI'O CIIMpTa:
BHHUJIOTHUIIOBOI'O a(bnpa, BUHHUJIAaLICTATA. Kaxoe IMPAKTHUYCCKOC 3HAUYCHUEC OHU HMEIOT?

7.I1pu B3aummoeiicTBrm OyTaHoa-1 ¢ M30BITKOM METAUNIMYECKOTO HATPHUS BBIICIHIICS BOJIOPO/I,
3aHUMAIOIIUHI TIpH H.y. 00beM 2,8 1. Kakoe komudecTBO BemecTBa OyTaHosa-1 BCTYIUIO B pEaKIuio?

8.YcraHoBute cCTpoeHHE MOJEKynbl cnupra cocraBa C5H120, kotopoe pearupyer ¢
METANTNYECKUM HATPHEM C BBIICTICHUEM BOJIOPO/Ia, PU ACTUAPATAIIUN 00pa3yeT

2-MeTUJIOYTEH-2, a MPY OKUCIIEHUH JaeT keToH coctaBa C5H100.

Jomamnee 3amanue Ne 5

10 TeMe «AJbACTUIbI U KETOHBI)

B nomamineMm 3ajaHuu 1o TeMe ((AJ'IBI[GI"I/II[LI 1 KCTOHBI» BCC 3aJaHN OLICHHUBAIOTCA I10 1 68.J'IJ'Iy

l.Hanumwurte cTpyKTypHBIE (GOPMYNBI BCEX H3OMEPHBIX aJbJCTHIOB M KETOHOB (HOPMYIIBI
C4H80.HazoBuTte nx no Homenkinarype IUPAC

2.113 OyTHIJIOBOTO CIIMPTAa W HEOPTaHWYECKHX PEAreHTOB MPEIIOKUTE CXEMBI MOJYYCHHUS : a)
MacJIHOTO allbJeruaa; 0) MeTUIITUIKETOHA.

3.Kakoil tun peakuuii Hanbosee XapakTepeH A KapOOHWIBHOW TPYNIbl ajbAETHIOB U
keToHOB? [lo kKakoMy MeXaHU3My [IPOTEKAIOT 3TU PEAKLUU?

4 .3anoaHuTe cXeMbl IipeBpalneHnii. HazoBuTe Bce opraHnyecKue COeqMHEHNS:

5.BemectBo C5H120 o6nmamaer cienyrommMu CBOWCTBAMH: a) TPH OKHUCIECHHH O0pasyer
npoaykt C5H100, pearupyrouumii ¢ peHuIrHIpasuHOM; 0) PH JeruIpaTaii oopa3yeT yriieBo10po.
C5H10, ogarM U3 IPOAYKTOB OKHCIIEHUSI KOTOPOTO SIBJISIETCS arleToH. KakoBO CTpOCHHE COCTUHEHUS
C5H120?

6.IlpuBeaure cxembl monuMepuszauuu: a)popManblaeruga a0 napadopmanbaeruaa; 0)
YKCYCHOTO aJIBJIETH/Ia IO apaibAeTrua; B) KETCHA 10 JUKETEHa.

7.1IpensioxuTe cXeMbl MPEBPAIICHUN:
CH3CH2 CH2 CH3 CH3CH2-(OH)C(CN)- CH3

8.Kakoe xommuecTBO BemiecTBa (hopMaibAerua COIEPKHUTCS B pacTBope oObeMoM 3 1. U
wioTHOCThIO  1.06 r/mi1, MmaccoBast nong H-CHO B kotopom paBna 20%?

Homarmnee 3ananue Ne6



o TeMe «KapOOHOBBIE KHCIOTHI»
B nomamaem 3aganuu mmo teme «KapOOHOBBIE KHCIIOTHI) BCE 3a/IaHUS OIEHUBAIOTCS 110 1 Gay.

1. Hanummre cTpykTypHBIE (POPMYIIBI CISAYIOMNX COSTMHECHUN
a) MPOIMOHOBAsI KUCIOTa  B) 2,3- TMMETHUIIOKTAaHOBAsI KUCIIOTA
0) cTeapuHOBAs KUCIOTa  T) 3TUI(OPMHUAT

2. HazoBuTe cieayronme COeTMHEHUS
a) B) CH3-CH(CH3)-CH2-COOH
6) CI3C-COOH r) (CH3)3C-COOH

3. HazoBuTe KHCIOTHI, MOTYYAIOMINE TPH OKUCICHUH CIICAYIONINX BEIIECTB
a) U300yTUIIOBOTO CIIUPTA
6) CH3-CO-CH2-CH3

4. Ocy1iecTBUTE MpeBpalleHue

5. Ilonyuyure aKpuIOBYIO KUCIIOTY U3:
a) IPOIMJIOBOIO CIIUPTA
0) sTUNeHa

6. Pacnionoxure ciieyromune KUciaoThl B IOPSJIKE YBEIUYEHUS UX CHIIbI
CH3COOH, CICH2COOH, BrCH2COOH, JCH2COOH

7. Hanumure cTpykTypHyio ¢dopmyny BemecTBa umeromiero coctaB C3H602 ecnu BoaHBIiM
PacTBOp €ro UMEET KUCIYIO PEaKIMIO a TP HarpeBaHUH €ro HaTPUEBO COJIM CO IENIOUbI0 00pas3yeTcs
9TaH.

8. Kakoif 00beM yKCYyCHOM 3cCeHINH MI0THOCTHIO 1,070 /M HaAO B3ATh 7S IPUTOTOBICHUS
cToj0BOro ykcyca oobsemom 200 mut u mutotHOCcThIO 1,007 1/ M1 ? MaccoBast 10711 yKCYCHOM KHCIIOTHI B
yKCcycHOH 3cceHinu paBHa 80% , B ykcyce-6%.



IMPUJIOKEHUE 2

7. OeHoOYHbBbIE CPEACTBA /IJIsl NPOBEJeHHUS MPOMEKYTOYHOM aTTeCcTAluU

HpOMC)KYTOLIHaH arrecranus HUMCCT O CJIbIO OIIPECACIINTD CTCIICHb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHHMILIMHE 3a OHpeI[eJICHHBIf/'I nepuon OGy‘-ICHI/ISI.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CPeACTBA IS NPOBEdeHUS
MPOMEKYTOYHOM aTTeCTALMHU:



Kon WHauKaTop AOCTHKEHUS

O1eHOYHEIE Cpe€acTBa
HHAWKaTOopa KOMIICTCHI N

YK-1
Crocoben OCYHICCTBJIATD ITOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 1 CUHTC3 I/IH(l)OpMaI_II/II/I, IIPUMCHSTH CHCTEMHBIHN oAXoa IJid pCIICHU IMOCTaBJICHHBIX 3aJla4d




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

VK-1.1

AHaIM3HUPYET 3a/1a4y, BBIIEISS €€
0a30BbI€ COCTABJISIONINE,
paccMaTpUBacT U IpeiaracT
BO3MOXHBIC BapI/IaHTbI peIHeHI/ISI
[TOCTABJIEHHOM 3a/1a4H, OL[CHUBAs X
JIOCTOMHCTBA ¥ HEOCTATKH

Ilepeuens meopemuueckux 60npocos:

1.Teoperndeckue npeacTaBieHusl B OpraHn4eCKOW XUMHH.

2.BasieHTHOE cOCTOsIHUE aTOMa yriiepoa. [ uépuau3zanus u npocTpaHCTBEHHAs CTPYKTypa MOJIEKYI.
3. X1MHUYEeCKasi CBSA3b B OPraHUYECKUX MOJIEKYJIax.

4.N30omepust opranndeckux coeuHeHui. [onstue o konpopmanusx.

5.0OCHOBHBIE TPUHIUITIBI KJIACCU(UKALUN OPTaHUYECKUX COeTMHEHNH. DYHKIMOHATIBHBIE TPYIITIHL.
6.B3anMHoe BIMsAHNE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. DJIEKTPOHHBIE AP EKTHI.
7.Knaccuduxkanys 1 MEXaHU3MbI XMMUYECKUX PEaKkIUii B OpraHn4eCKON XUMUH.

8.MexaHu3M peakuy CBOOOIHO-PaIUKATBHOIO 3aMEIEHUS.

9.MexaHu3M IeKTPOPHUIBHOTO U HYKJICOPHIBHOTO MPUCOSTUHEHHUS .

10. Mexanu3m 31eKTpOGUIBHOTO U HYKJICO(PHILHOTO 3aMEIIICHHS.

11. AnkaHbl: CTPOEHHE, N30MEPHUS, CIIOCOOBI ITOITYUEHHUS.

12. Anxasbl: pU3NYECKHE U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.

13. AnKeHBI: CTpOEHHE, N30MEPHsL, CIOCOOBI IOIYyYECHHSI.

14. AnxeHsl: pU3NYeCKHE U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.

15. ANKUHBL: CTpOEHHE, U30MEPHUS, CIIOCOOBI MOJTYUEHHUS.

16. AnkuHbl: pU3NYECKHEe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

17. AnkagueHsl: CTpOEHHE, N30MEPHUS, CIOCOOBI MONTyYeHHUs, (PU3NYecKue 1 XUMUYECKHE CBOMCTRA,
0COOEHHOCTH pPeakIMii MPUCOSTMHEHNS B IUEHAX C CONPSHKEHHBIMU CBSI35IMU, IPUMEHEHUE.

18. [{ukmoanmKkaHbl: CTPOCHUE, H30MEPHSI, CIIOCOOBI TTOTYICHHSL.

19. IuknoankaHsl:(hU3NUECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHE.

20. ApoMaTHieckre COCIMHEHUS: CTPOSHHE, U30MEPHSI, CITOCOOBI TIOTYUCHHS.

21. ApoMaTH4ecKre COeJUHEHUs: (PU3NUECKUE U XMMUUECKHE CBOMCTBA, PUMEHEHHE.

22. MexaHu3MBbl peakyii MeKTPO(QUIFHOTO 3aMEIIEHHS B APOMAaTHIECKOM PSITY.

23. I'omonoru OeH3o1a: CTPOSHNE, XUMUYECKHE CBOUCTBA, CIIOCOOBI MOTy4YeHHs U IPUMEHEHHE.
24. TlpaBuia OpUEHTAIMN 3aMECTHTENEeH B OEH30JIbHOM KOJIBIIE.

25. OiHOATOMHBIE CIIMPTHL: CTPOEHHE, N30MEPHS], CIOCOObI OTYYESHHUSL.

26. OmHOATOMHBIE CIIUPTHL: PU3UIECKIE K XUMHIECKHE CBOMCTBA, TPUMEHEHHE.

27. MHOroaToMHBbI€ CITUPTHI: CTPOEHUE, H30MEPHs], CIIOCOOBI MOTyUeHUs, PU3UIECKUE U XUMHYECKUE
CBOWCTBA, IPUMEHEHHE.

28. OeHoJIbI: CTPOSHHUE, CIIOCOObI OTYYCHUSI.

29. ®eHoybl: (hU3MYECKHE M XMMIUUECKUE CBOMCTBA, IPHMEHEHHE.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

30. Anpaeruapl: Kiaccu@uKanus, H30Mepus, HOMEHKJIaTypa, METO/IbI ITOTY4YEHUS,.

31. Anpaerunbl: GU3NYECKUE U XUMUIECKHE CBOWCTBA, IPUMEHEHHE.

32. Keronsl: knaccudukanus, n30Mepusi, HOMEHKIIATypa, METO/IbI OJTy4YEHUs,

33. Ketonsbl: ¢pu3nyeckue 1 XUMHYECKUE CBOICTBA, IPUMEHEHHE.

34. IIpenenbHble KapOOHOBBIE KUCIIOTHI: KJIacCU(PUKALIUS, H30MEpPHs, HOMEHKIIATypa, METO/IbI
MIOJTy4EHHUSL.

35. [IpenenbHble KapOOHOBBIE KUCIIOTHI: (PU3NUECKIE U XUMUYECKUE CBOWCTBA, IPUMEHEHUE.
36. OYHKIMOHAIBHBIC MPOU3BOTHBIC KAPOOHOBBIX KUCIIOT: CIIOKHBIC d(PHUPBI, AMHUIBI U HUTPIUTBI
(cTpoeHue, HOMEHKIIATypa, OJTy4YeHHEe, CBOMCTBA).

37. OyHKIIMOHATILHBIC TIPOM3BOAHBIC KAPOOHOBBIX KHCIIOT: aHTHAPHIBI M TaJIOTCHAHTHIPUIBI
KapOOHOBBIX KUCIIOT (CTpOEHHE, HOMEHKIIATypa, MOJTy4YeHUE, CBONCTBA).

38. [luxkapOOHOBBIE KHCIIOTHI: TIOJTy4E€HHE, CBOMCTBA U TPUMEHEHHE.

39. Apomaruueckie KapOOHOBBIE KUCIIOTHL: TIOTyuYeHHe, (PU3ndecKue CBOMCTBA, CTPOCHUE U
XUMHWYECKUE CBOMCTBA.

40. HenpenenbHbie MOHO- U TUKApOOHOBBIE KUCIIOTHI: IOJTy4eHHE, CBOMCTBA U IPUMEHEHUE.
41. AMUHOKHCIIOTBI: COCTaB, Kiaccu(UKalys, HOMEHKJIATypa, CTPOCHHUE, TTOTy4YeHHE, CBOMCTBA.
42. T'uIpOKCUKHUCIIOTH: HOMEHKJIATypa, U30MEpHsl, IOIyuYeHHEe U CBOMUCTBA.

43. TasmoreHKkapOOHOBBIE KUCIIOTHI: HOMEHKIIATYpPa, METO/IbI TIOJTYYCHHS, CBOMCTBA.

44. Anpaeruio- ¥ KeTOKUCIIOTHL: : MOTy4YeHre, CBOMCTBA U IPUMEHEHHE.

45. Amunbl anmudaTuyecKue: HOMEHKIIATypa MOJTy4YeHHEe U CBOMCTBA.

46. ApoMaTU4ecKre aMUHBI: TTOTy4YeHUE, CTPOCHUE U CBOICTBA.

1. TerepoumKINYECKHe COCIMHEHUS




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT
YK-1.2 Onpenensaer, UHTEPIPETUPYET U Ilpumepnvie npakmuyeckue 3a0anus:

pamKupyeT HHPOpPMaLHIO,
TpeOyeMyto Ul peLeHUs
IIOCTaBJICHHOM 3aJa4M;
OCYILLECTBIISET TOMCK HH(pOpMALUU
10 Pa3JINYHBIM TUIIAM 3allPOCOB

1. TTo Ha3BaHMIO BEIIECTBA COCTABBTE €T0 CTPYKTYPHYIO (POPMYITY:
a) METWJIIUIIPONIUIYKCYCHAsl KUCIIOTa,
0) 3,4,5-TpuMeTnI-3-TUAPOKCULIUKIIOTEKCEeH-5-0H-1

2. HazoBuTe coeiMHEHUS, CTPYKTYPHBIE (DOPMYIIBI KOTOPBIX IPUBECHBI HUXKE:

_c
a) 6) (CH3),CH — CH — COOH

_— ~ NH>
HO SO3zH
3. Hamumure ctpykrypHyto (opmyny uzomepa 2,2,5,5-TeTpaMeTUITEKCaHa, UMEIOIIETO B
KauyeCcTBE 3aMECTHUTENICH MPU OCHOBHOM 1LI€TTH TOJBKO STUJIBHBIC PaIUKaIbl.
1. OxapakTtepu3yiTe CHocoObl TMepeAaud B3aMMHOTO BIHMSHHUS aTOMOB B CIEIYIOLIUX

OpTraHU4YC€CKUX MOJICKYJIaX:
a) CH;3; - CH; — COOH,;
6) CH, = CH - COOH;

B)
<C:>F— COOH

4. 3aKOH‘lI/ITe YpaBHCHUA peaKHHﬁ. Hazosure HCXOJHBIC BEHICCTBA U IPOAYKTHI:
t
r) (CH3),S + CHgl —>

1) (CH4CH,),S + H,0, %

®) H,C—CH, + HCOOH ——>

5. C kakuMu U3 MepeUrCICHHBIX HIDKE PEareHTOB MOKET B3aUMOCHCTBOBATh MIPOITUH:
a) OpomHas Boja;
0) Boja;
B) TIOJIKUCJICHHBIN PacTBOP NIEPMAaHTaHaTa KaJUs;




Ko, HNuaukaTop 1OCTHKEHUS
A A p I OrneHOYHBIC CpPEICTBA

UH/IMKaTOpa KOMIIETEHIHH
1) eHo;
€) BOJAHO — aMMHUa4yHbli pacTBop xjuopujaa meau (I).
YK-1.3 [Tpu o6paboTke uHPpOpMALUU 1. IlpuBeanTe MPOMBIIIIICHHBIE METOABI ITOIYYEHHS YTIEBOJOPOIOB: a) OeH30ia 0) ToIyosia B)
otnnyaeT GakThl OT MHCHHH, ATUIOCH30J1a T') KyMoJIa (M30IpOonuIOeH30I1a) 1) CTUPOJIA.
MHTEpIpPETALNi, OLEHOK, 2. IlonyunTe NEHTEH-2 U3 CAEAYIOLUX COSAUHEHU:
dhopmupyeT coOCTBEHHBIC MHEHHS M | a) 2-OpOMIICHTAH;
CYKIICHHUs, apTYMEHTUPYET CBOU 0) meHraHon-2;
BBIBOJIbI M TOUKY 3PEHUS B) 2,3-1u0OpoMIIEeHTaH,;

I) IEHTUH-2.

Hanummre ypaBHeHUs peakLui, yKa)KUTE YCIOBHS MPOTEKAHUS XUMHUYECKUX nporeccos. [Tpu
HaIlMCaHUM YPaBHEHUN UCIOJIb3YITE CTPYKTYPHbIE (POPMYJIbI OPraHUUECKHUX BEIIECTB.

3. B pe3ynbTate 030H01M3a yriaeBojgopoaa cocraBa CgHip momyunnu gpopmanbaeru u 6yraHuais.
CocraBbTe CTPYKTYpHYIO (OPMYIy YII€BOIOPOAA U HAIMIIUTE YPaBHEHUE PEaKLIUK 030HOIN3A.

4. VI3 npornieHa ¥ HEOPraHUYECKUX PEareHTOB MPEAJIOKUTE CXEMY MTOTyUCHUS:

a) MpoIanona-2;

0) mpomnana;

B) mpomnananona-1,2;

I') HOJUIPOIUIICHA.

5. B pe3ynbraTe 030HO0MM3a yrieBogopoaa cocraBa CsHg momyunnu gpopmanbaerus, yKCycHbIN
anpaerua u sTanauaib. CocTaBbTe CTPYKTYpHYIO (hOpMyITy yIiIeBOAOPOAA U HAMUIINTE YpaBHEHUE
peaxkiuy 030HOJIN3A.

ITK-3 CriocobeH ompenensTe HOpMaTUBHBIE YPOBHH JIONYCTUMBIX HETATUBHBIX BO3/ICHCTBUI Ha YeIOBEKA U OKPY>KAIOLIYIO CPEy; IPOBOJUTH U3MEPEHUS
YpOBHEH onacHocTel B cpefie 0OuTaHusl, 00padaThIBaTh MOJIYyYEHHBIE PE3YJIbTaThl, COCTABIISITh IPOTHO3bI BOZMOKHOI'O Pa3BUTHUS CUTYAIH; aHAIU3UPOBATh
MEXaHU3MBbl BO3IEUCTBHS OMACHOCTEH Ha YEJIOBEKa, OMPEAEIIATh XapaKTep B3aMMOACHCTBHS OpraHM3Ma YelloBeKa ¢ OMAaCHOCTSIMH Cpeibl OOUTAHHUS C yUETOM
crenupuKy MeXaHu3Ma TOKCUYECKOTo IEHCTBUS BPEIHBIX BEIIECTB, YHEPIreTUUECKOTr0 BO3AEHCTBYS U KOMOMHUPOBAHHOTO JEHCTBUS BPEIHBIX (PaKTOPOB;
OIPEEIIATh ONACHBIE, YPE3BBIUAITHO OMACHBIE 30HBI, 30HBI IPUEMIIEMOTO PUCKA

[IK-3.1 OcymiecTBisieT MOHUTOPUHT 2. llpennoxute TEXHOJOTHUECKYIO CXEMY JUIS OCYIIECTBIICHUS CIEAYIOIIUX MPEeBpaIleHUi:
(yHKIIMOHHPOBAHHS CHCTEM Auerunen — 2,4,6 — TpuOpOMaHUIINH;
o0ecrieyeHus ¥ ynpaBieHUs Oxcuy yriepoga (11) > (hOpPMANbIETHL;

OXPaHOM OKPYKAIOIICH CPCJIB, [IponneH —— NpONMINPONHOHAT;
OXpaHo# Tpya, 6€30MacHOCTHIO B

o Meran —— N,N — guMeTHIaHUINH;
YPE3BBIYANHBIX CUTYAIHSIX




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

UH/IMKaTOpa KOMIIETEHIHH
Yrineponq ——> OeH3UIIAICTAT;
Okcun yraepozaa (II) —— tpumernnamus;
AuernineH ——> aHWINH,
IIponanon —1 —— anaHWINIMLKH.
YKaxuTe mapaMeTpbl OCYIIECTBICHHUS IPOIECCOB, YCIOBHS BO3MOXKHBIX MPOTEKAHUH MOOOYHBIX
peakuuii. [Ipoananu3upyite METOIUKHU BBIIOJHEHUS YKCIIEPUMEHTA.
2. PaccMmoTpuTe OCHOBHBIE 3Tallbl CUHTE3a KOHEYHOTo coeAuHeHusi. OO0OCHYiITe KOHTPOJIUpyeMble
TEXHOJIOTMYECKHE MTapaMeTPhl IPOLIECCOB.
Cl CHg COOH
1 2 3
— —
Xl XZ x3
COOH COOK
4 5
— e
X4 XS
SO4H SO4H
K - 3.2 [IpoBoauT MIIaHUpOBaHUE U 1. PaccmoTpuTE OCHOBHBIE 3TAllbl CHHTE3a CJIETYIOIINUX COSAMHEHNN:
JAOKYMEHTAJIbHOE COIIPOBOXKICHUE ——> m-OpomMOeH30lHasT KUCIIOTA;
NEeSITEIbHOCTH 10 COOJIIOJICHUIO WU > XJIOPHIITHIAMMOHHS;
JOCTHKEHHUIO TpeOOBaHUM VKCYCHBIH AHTHIPHIL;
HOPMAaTHBHBIX aKTOB B cdepe
. ——> 2,4,6 — TPUHUTPOTOITYOJT;
OXpaHbl OKpY’KaroIien cpeapl,
OXpaHBI TPyJIa, 6E30MACHOCTH B > oTHIdOpMHAT;
YPE3BBIYANHBIX CUTYALUAX —> OpOMII TUMETHIAMMOHHS;
PaccMoTpuTe MexaHHM3MBl OCYIIECTBJIEHUS mpeBpamieHHid. [IpoKOMMEHTUpYHTe OCHOBHBIE
METOJMKH MTPOBEICHHUS IKCIIEPHMEHTA.
[1K-3.3 Crnioco0eH ocymecTBIATh KOHTPOJb | OCyIIECTBUTE MPEBpALLEHUs, YKaKUTE OCHOBHBIE TEXHOJIOTMUECKHE MapaMeTpbl KOHTPOJS Ha

COZCPIKAaHUA B UCITPABHOM

KaKZIOM 3TallC Ipouecca. HCpC‘-II/ICHI/ITe BO3MOXKHBIC OCHOBHEIE U ITOOOYHBIE IMPOAYKTBI CHHTC3a!




Kon Nuaukatop AoCTHXEHUS

OHGHO‘IHBIe Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

COCTOAHHH CHCTEM M CPCIACTB
3allIUThI Opr)KaIOHleI CpCabl, Hac_CH2_CH20H - H30_0H2_0H2 Cl - Hsc_CHZ_CHQ_CHQ_CHQ_CH?, —
pa60q1/1x MECT, CUCTEM U CPEACTB

3aLUTHI IPU YPE3BBIYAITHBIX HC._ OH
curyauusax. Criocobex — — - \ "CH; — -

OCYILICCTBIIAThL KOHTPOJIb CH3

BBITIOJHEHUS 3aIUIAHUPOBAHHBIX

MEpPOIPHUATHUH 110 OXpaHe
OKpY>KaIoIlel Cpepl, OXpaHe Tpyaa,

o0ecrieueHnIo 0€30I1aCHOCTH B
YPE3BBIYANHBIX CHTYAIMSIX HA

2 H3C—COONa—»CH,— C,H,— C,Hg— CqH5CHj

00BeKTe H,C=CH—CN—> <‘H2C-CH->
| /n

CN

NH; NH, NZ=N
Br Br Br Br Br Br
? 2 .7
—> — HsO, — ™
Br Br Br

K -4

Cnocoben OpPUCHTHUPOBATHCA B OCHOBHBIX Hp06J'IeMaX TCXHOCQ)epHOﬁ 6C3OHaCHOCTI/I; MNPUHHUMATB Y4aCTHC B HAYUYHO-HUCCICAOBATCIIbLCKUX pa3pa60TKaX 10
HpO(i)I/IJ'IIO moATOTOBKHU: CUCTEMATU3UPOBATH I/IH(i)OpMaHI/IIO IO TEMC HCCHGHOB&HHﬁ, MNpUHHUMAaTh Yy4aCTHUC B JSKCIICPUMCHTAX, 06pa6aTI>IBaTI> MIOJIYYCHHBIC
JAaHHBIC; pPCIIaTh 3aaa4dyu HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTH B COCTAaB€ HAYYHO-UCCICHOBATCIILCKOI'O KOJUJICKTHBA, HCIIOJIB30BATH 3daKOHBI W MCTO/bI
MAaTE€MATUKH, CCTCCTBCHHBIX, T'YMAHUTAPHBIX U DKOHOMHUYCCKUX HAYK IIPU pCHICHU U HpO(beCCI/IOHaIII)HBIX 3a1a4; IPUMCHATH Ha IPAKTUKE HABBIKH ITPOBEICHHU A
" OIIMCaHHuA HCCHCHOB&HHﬁ, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX

K -4.1 B cocrase 1. IlpuBeauTe MPOMBIIIIICHHBIE METOABI MOJIY4YEHUS YTIIEBOJOPOIOB:
Hay4YHO-HCCIIEI0BATEIHCKOTO a) 6eH3oia 0) Toyosa B) 3THWIIOEH301a T') KyMoJia (M30MpOMmIOeH301a) /1) CTUPOJIA.
KOJUIEKTHBA MPUHUMAET y4acTHE B
pa3zpaboTke u 2. [TomyuyuTe NeHTEH-2 U3 CAEAYIOIINUX COSTUHECHUMN:
9KOJIOT0-3KOHOMHYECKOM a) 2-OpOMIIeHTaH,;




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT
000CHOBAHUH TIJIAHOB BHEAPCHHS 0) meHTaHon-2;
HOBOU NPUPOAOOXPAHHON TEXHUKH U | B) 2,3-TUOPOMIICHTAH;
TEXHOJIOTH1, 5)KOHOMUYECKOM ') NEHTUH-2.
peryaupoBaHuy IPUPOJOOXPAHHON
JeSITeIbHOCTH OpraHu3aIuu 3. PaccMoTpuTe OCHOBHBIE ATanbl CHHTE3a KOHEYHOro coeAuHeHUus. OOOCHYHTe KOHTPOIUPYEMbIe
TEXHOJIOTHYECKHUE TTapaMeTPhl MPOIIECCOB.
cl CH, COOH
1 2 3
— —
Xl X2 X3
COOH COOK
4 5
_» _»
X, Xs
SOzH SOzH
[IK - 4.2 B cocrase 1. IlpenyioxkuTe TEXHOJIOTHYECKYIO CXEMY JJIsl OCYIIECTBICHUS CIEAYIONINX MPEBPaIlCHUH:
Hay4IHO-HCCIICJ0BATEIIECKOIO Anerniien —> 2,4,6 — TpuOpOMaHHIINH;
KOJ‘IJ‘Ieé(TI/IBa NPUHUMACT Y4acTHE B Oxeny yriepona (11) > DOPMAITBIETHL;
TKE MEPOTIPHUSATHH IT
PaspaboTKe MCpOIIp 0 [IpornieH —— NpPONMINPONHOHAT;
CHIDKEHHUIO MOXKAPHBIX M IPYTHX
pv pyT o Metan —— N,N — gTUMeTHUIaHUINH;

PHCKOB Upe3BBIYANHBIX CUTYAITUN

Yrnepogq ——> OeH3uWaleTaT;

Oxcup yrinepona (1) —— Tpumerniamus;

AneTuneH ——> aHWINUH;

[Tponanon —1 —— anaHWITIHUIMH.

[K - 4.3 B cocrase 1. HanummTe ypaBHEHHs peaklUuid, YKa)KUTE YCIOBHSI MPOTEKaHUSI XUMUYECKHX Tponeccos. [Tpu

Hay4HO-UCCIIEN0BATEIBCKOTO
KOJUIEKTHBA IPUHUMAET y4aCTHE B
OLICHKE PE3YJIbTATUBHOCTH U

3G HEKTUBHOCTH CUCTEMBI
yIpaBJI€HUs] OXPaHOU Tpyaa

HalMCaHUM YPAaBHEHHUH UCTIONB3YHTE CTPYKTYPHBIE (POPMYIIBI OPraHUYECKUX BEILECTB.
O0ocHyiTe KOHTPOIUPYEMbIE TEXHOJIIOTUYECKUE TTapaMeTpPhl MPOIIECCOB.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLlCHUBAHHA:

[IpomexyrouyHass arrecrals 1O JAUCHMIDIMHE «OpraHudeckass XuUMHsS» — BKIIIOYAET
TEOPETUYECKHE BOINPOCHI, MMO3BOJIIOIINE OLEHUTh YPOBEHb YCBOEHMs OOyYarOUIMMHCS 3HAHWM, U
NPaKTUYECKHE 33/1aHMs, BBIABIIONINE CTENCHb CPOPMHUPOBAHHOCTH YMEHMH U BIIAJICHUH,
IPOBOJUTCS B (popMe FK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromuiicss IEMOHCTPUPYET BBHICOKUN yPOBEHB
c(OPMHUPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMATHYEeCKOe U INIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAaHUSMM, YMEHUSMH, IPUMEHSIET UX B CUTyallUsAX MOBBIIECHHOMN CI0KHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamia) — oOyJaroniuiics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHIECKUX OTIEPAIUsX, IepeHoce
3HAHUI U yMEHUH Ha HOBbIE, HECTAH/IaPTHBIE CUTYALUH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEeMOHCTPUPYET
HIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLUH: B XOZ€ KOHTPOJIBHBIX MEpOIPHUITUI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACINBHBIX 3HAHWH, YMEHWH, HaBBIKOB,
0o0yyaroIuiCcsl UCHBITHIBAET 3HAYUTEIbHBIC 3aTPYIHEHMs INPH ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLICHKY «Hey10BJIETBOPUTEIbHO» (2 Oaia) — 00y4aroluiics AeMOHCTPUPYET 3HaHUS
He Oosiee 20% TeOpeTHUECKOro MaTepualia, JOMYCKAeT CYIIECTBEHHBIC OIIMOKH, HE MOMKET
[OKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs POCTHIX 3a/1ay.

— Ha OLIEHKY «Hey10BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BEICHHUS U 00BICHEHHS HH(POPMAIINN, HE MOXKET MOKa3aTh
WHTEJUIEKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/1a4.



