MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHHS
POCCHUUCKOU GEJTEPALIMA

desiepaibHOE rOCYAAPCTBEHHOE OI0/KEeTHOE 00pa30BaTEIbHOE YUIPEKICHHE
BBICLIEr0 00pa3oBaHus
«MarsuTOropeKuii rocy1apcTBeHHBIH TeXHHYeCKHH yHuBepcuTeT um. I'.1.
Hocosa»

YTBEPXJIAIO

/—\ f Jupexrop UEuC

ﬁlﬁf 10.B. ComoBa
N\

29.09.2025 r.

PABOYASI IIPOI'PAMMA JIMCLUILIMHBI (MOYJIST)

OPTAHHYECKAA XUMHA

HamnpaBnienue noJiroToBku (CrenuaibHOCTh)
44.03.05 Tlemarornyeckoe obpaszoBanue (¢ AByMst IpO(UISIMU OJTOTOBKH)
HanpasnernocTs (mpoduis/crenpani3anius) MnporpaMMbl
Xumus u 6uosorus

VYposens BeiciIero obpa3zoBanus - bakanaBpuar

®dopma o0yueHus
OYHast

Unctutyt/ pakynsrer VHCTHTYT eCTECTBO3HAHHS M CTAHIapTH3ALUH

XuUMHH
3
5,6

MaruuToropck
2025 rox
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PaGouyas nporpaMma paccMOTpeHa W of00peHa Ha 3acelaHuy Kapenpbl XUMHH

16.09.2025, nporoxoin Ne 2 > /
W.o. 3aB. kapeapoit (/ E.A. Boaxosa
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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3aceaHuu Kadeapsl XuUMHU

[IpoTtokom or 20 . Ne

3aB. kadeapoii E.A. Bonkosa

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XuUMHU

[IpoTtokom ot 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

Pabouas nmporpamMma rnepecMoTpeHa, 00CyKeHa U 0J00peHa s peaym3aruu B 2028 - 2029
yueOHOM rojy Ha 3acefanuu Kadeapsl XuMHU

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

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM roly Ha 3aceaHuu Kadeapbl XUMHH

[Iporokonm ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa

Pabouas nporpamMma rnepecMoTpeHa, o0CykaeHa u ogoopena ais peannsaruu B 2030 - 2031
y4eOHOM Trojly Ha 3aceaHuu Kadeapsl XuUMHU

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




1 lesin ocBOCHUSA TUCHUTIMHBI (MOTYJIA)

[enstMu OCBOCHUS TUCIUTUIMHBI « OpraHuveckasi XuMushy sIBIIeTCs (GOpMUPOBAHHE
(dyHIaMEHTAIBHBIX 3HAHUN B 00JIACTH COBPEMEHHON XUMUH, BKIIOYAIOIINX OCHOBHBIC
MOHSTHS, 3aKOHBI U 3aKOHOMEPHOCTH, ONMCHIBAKOIIME CBOMCTBA XUMHYECKUX COCIUMHEHUN;
pa3BHUTHE HABBIKOB CAMOCTOSATEIHHOU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUIECKUX
3HAHUW PU U3YUYEHUHU CIIEIUATIbHBIX JUCUUIUIMH U JAJIbHERIIEH TPAKTUYECKOU
JEATEIIbHOCTH

2 MecTo JTUCUMILIMHBI (MOIYJIsl) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Jucuummna Opranudeckas XMMUsi BXOJUT B 00s13aTEIbHYIO YacTh Y4eOHOrO TIaHa
00pa30BaTeNbHON MPOTPAMMEL.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJICHIS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUCHUS JUCIUILTUH/ MPAKTUK:

Teopus u MeToanKa 00y4eHHS] XUMUU

OO0m1as 1 HeOpraHuvecKas XuMus

AHanuTHuecKas XUMHU

dusnueckas ¥ KOJUIOUIHAS XUMUS

3HaHus (YMEHUs, BIAJCHUS ), TOTYYCHHBIE TPH N3yYECHUH JAaHHON TUCIUTUTAHBI
OyayT HeOOXOAMMBI [T U3yUEHUS TUCIIUIUTHH/TIPAKTHK:

[Tpon3BoICTBEHHAS — MPEIUIIIIOMHAS TPAKTHKA

[ToaroroBka K caue u caya rocyJapCTBEHHOTO IK3aMeHa

[Tpon3BoICTBEHHAS - TEAATOTHYECKAS TIPAKTUKA 10 XUMHUH

Teopus u MeTonnKa 00y4eHUs] XUMUU

CoBpeMeHHbIe TPOOIEMBbI XUMHUYECKOTO 00pa30oBaHus

XUMHUS TI0YB C OCHOBAMH TTOYBOBE/ICHUS

[TpuxnanHas XUMus

buoxumus

Bbuoreorpadus

buorexnomorus

Oprannyeckuii CHHTE3

XHUMHS OKPYKAIOILIEH Cpebl

3 Komnerenuuu odyyaromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00yYeHHu sl

B pesynbrare ocBoeHUs AUCUUIUIMHBI (MOAYJs) «OpraHudeckas XuMUs»
oOyuJaroluiics 10KeH 001a1aTh CIEYIOIUMHA KOMIETEHIIUSIMHU:

KOI[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIKCHHA KOMIICTCHIIMHN

YK-1 CniocobeH ocyiecTBIsATh MOUCK, KPUTUYECKUI aHATIN3 U CUHTE3 UH(OPMALINH,
IPUMEHSITh CUCTEMHBIN OJIXOI /ISl PELIEHUS] TIOCTaBJICHHbIX 33]1a4

YK-1.1 AHanu3upyer 3a7auy, BbiAeNsis ee 0a30BbIE COCTABIISIIOIINE,
paccMaTpHUBaET U IpeaaraeT BO3MOKHbIE BAPUAHThI pELICHUs
MOCTaBJIEHHOM 3aJ]a4M, OIIEHUBAsI UX JOCTOMHCTBA U HEJJOCTATKU

YK-1.2 Ornpenenser, MHTEPIPETHPYET U PAHKUPYET HHPOPMAIIUIO, TpeOyeMyro
JUTSL PEIICHUS TTOCTABJICHHOW 3aJ1a4H; OCYIIECTRIISICT MIOMCK HH(POPMAITUU
10 Pa3JIMIHBIM THITAM 3aIIPOCOB

YK-1.3 [Tpu 06paboTke nnopmamnmu oTIndaeT HakTel OT MHEHHH,
WHTEPIPETAIHA, OIIEHOK, (POPMUPYET COOCTBEHHBIC MHEHUS 1
CYXKICHHsI, ApTYMEHTHPYET CBOM BBIBOJBI U TOUKY 3PECHUS

OIIK-8 CriocobeH oCyIIeCTBIATh EAArorMIecKyro AesTeTbHOCTh Ha OCHOBE CIEIIUaTbHBIX
Hay4HbIX 3HAHUU




OIIK-8.1

[Inanupyet u IpOBOAUT HAYUYHBIE UCCIIEOBAHMS B 00JIaCTH
NeAarorn4eckoi JesiTeIbHOCTH

OIIK-8.2

HCHOJ’IBSyeT CIICHUMAJIbHBIC HAYYHBIC 3HAHMWA JJIA IIOBBIILICHUA
B(b(beKTHBHOCTI/I HeHaFOFquCKOfI JCATCIIBHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 7 3a4€THBIX €IMHMI] 252 aKaj. 4acoB, B TOM

qHuCIIC:

— KOHTaKkTHas padota — 205,6 akaj. 4acos:

— ayautopHas — 202 akajl. 4acos;

— BHeayaAuTOpHas — 3,6 akajl. 4acos;

— caMocTosATeNbHas paboTa — 46,4 akaj. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

d)opMa arrecTalguu - 3a4€T, 3a4€T C OHCHKOP'I

AynutopHas ) =
o KOHTakTHas paboTa E = dopma TeKyIero
¢
Pasnen/ Tema 5 (B akaj. yacax) g = Bun 3 KOHTPOJIS Kox
N — S 8 © | camocTosTENBHOM |  ycmeBaeMOCTH U R A—
n 3 § g paGoTEI HPOMEKYTOUIHOM H
Tex mab. [ mpaxr. 2 'S aTTecTaluu
" | 3an. 3aH. | O &
1.
1.1 OcHOBHBIE MOHATHUS O KOHCIEKT 110
PEaKIIMOHHON CIIOCOOHOCTH .
OraHHIECKHX COSHeHHii npeiaraemoit | Jlomaninee 3aganue
’ uTepar o 1.
Krnaccudukanus peareHTOB AHTCpAType N YK-1.1, VK-
N 6 821 0,1 3amura 3ammra
U peakuuid. Puznyueckue u . . 1.2, YK-1.3
(DH3HKO-XUMIIECKHE nabopaTopHOM nabopatopHoOn
METO/bI UCCIICOBAHUS B nggog;; paGoTEL.
OPTaHUYECKON XUMHH pathl.
Koncnekr no
npengaraemoi | Jlomamnee 3amanue
. 0 2.
1.2 ATMumKIHYeckHe THTCPATyPe N VK-1.1, VK-
6 10/41 4 3ammra 3ammra
COCIMHECHUS Ny . 1.2, YK-1.3
nabopaTopHOH 7Ta00paTOpHOI
paboThI. paboThI.
Pedepartsr.
Koncnekr no
npeiaraeMoin
5 ﬁ HLTU; ATVDE Homamnee 3aganue
1.3 Anudaruueckue s | 1aan A 3apmip Ne 3. 3amura VK-1.1, VK-
YIJIEBOJIOPO/IBI " . 1ab0paToOpHBIX 1.2, YK-1.3
nabopaTopHO
pabor.
paboTsl.
Pedepartsr.
Koncnekr no
npeiaraeMoi JlomarrHee 3aaHue
1.4 Apomatmueckie g | 12164 A ”H;:pigpe 3 i\@ i‘Ta VK-1.1, VK-
YIIIEBOIOPOBI n H . H 1.2, YK-1.3
nabopaTopHOI 71a00paTOPHBIX
paboTHL. pabor.
Pedepartsr.
Koncnekr no [omamnee 3ananue
i o
1.5 Crouptel, GpeHoNH!, fpeanaracMon Nes. VYK-1.1, YK-
- 8 10/411 muTepaType. 3amura )
pocThie 3pupbI 1.2, YK-1.3
3amura 1abopaTOPHBIX
nmabopaTtopHoOit pabor.




paboTHI.

Pedeparts.
KoHncnekr no
npenaraemoir | JlomarHee 3aganue
nuTepaType. Ne 6. ) :
1.6 Anbaeruasl, KETOHEI 8/3U | 14/41 2 2 3amura 3ammra 31[1; lyllz}f;
nabopaTopHOi nabopaTopHO - '
paboThI. paboThl.
Pedepartsr.
Koncnekr no
npenaraemorr | JlomarHee 3aganue
nuTepaType. Ne 7. ) :
1.7 KapOoHOBBIE KHCIOTHI 8/41 | 16/61 4 10 3amura 3amura S;I; lyllé_zlé
nabopaTtopHoOn nabopaTtopHoOn - '
paboThI. paboThI.
Pedeparsr.
Koncnekr no
oo | S
1.8 AMuHbr 10 20/4,6 6 21 Samrra 71ab0paTOPHEIX, VK-1.1, VK-
)4 . MPAaKTUYIECKUX 1.2, YK-1.3
nabopatopHoi
pa0or.
paboThI.
Pedepartsr.
1.9 T'ereporuknnyeckue YK-1.1, VK-
J——— 6 14 4 2 Pedepatsr Pemenue 3aau. 12, VK-1.3
Hroro no paszzeiy 68/7 | 118/35 16 36,2
u u
Hroro 3a cemectp 3217 | 64/14.6 16 16,1 320
nu u
68/7 | 118/35 3a4er, 3a4eT ¢
Hroro no aucuuruinae " " 16 36,2 OLLGHKOI




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

B npouecce npenonaBanus TUCHUILUIMHBL «OpraHudeckas XUMHUs MPUMEHSIETCS
TpaJULIMOHHAs HH(POPMALIMOHHO-KOMMYHUKAIIMOHHASI 00pa30BaTEIbHbBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsT Kak B MHGOPMAIMOHHOI opMe, I/1e UMEET MECTO
MOCIIeI0BATEIbHOE U3I0KEHUE MaTepralla B AUCIUILTUHAPHOI JIOTHKE, OCYIIECTBIISIEMOE
MIPEUMYIIECTBEHHO BepOaIbHBIMU CPECTBAMHU, TaK U B (hopMe JeKIuii-Oeceapl WK Juajiora
C ayAUTOPHEH, JEKIUI C IPUMEHEHUEM SJIEMEHTOB «MO3TOBOM aTakuy, JEKIIHii-
KOHCYJIbTAIlUH, Iie TEOPETUUECKHI MaTepHall 3apaHee BbIACTCS CTyIEHTaM JIJIst
CaMOCTOSITENILHOTO U3yUeHUSs, 111 IOJTOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIUs
MIPOXOJIUT 1O TUITY BOINPOCHI-OTBETHI-AUCKyccHs. [t peanusanuu nuHGopManoHHO-
KOMMYHHKAIIMOHHOM 00pa30BaTeIbHON TEXHOJIOTMH MTPOBOIATCS JIEKIUN-BU3YyaIl3aliuy, B
X0JI€ KOTOPBIX U3JI0KEHHUE TEOPETHUECKOT0 MaTepraia COIPOBOXKIACTCS MPE3eHTalUEH.

JleK1MOHHBIN MaTepual 3aKperIsieTcs B X0/1e 1a00paTOPHBIX paboT, B X0 KOTOPHIX
yueOHasi paboTa MIPOBOJUTCS C pealbHBIMU XUMUYECKUMU BeliecTBaMu. Ha nabopaTopHbix
paboTax BHITIOTHSIOTCS TPYMIOBBIE WM WHAUBHIyJIbHBIC 32/IaHUS 10 IPOMICHHON TeMe.
[TpoBenenue 1abOpaTOpHBIX PabOT HEOOXOAMMO MPEBAPATH HHCTPYKTAKEM IO IMPaBUIIAM
0e301macHo# paboThl B XUMHYECKOH J1abopaTopuu. OCHOBHBIM YCIIOBHEM JIOITyCKa CTYICHTOB
K 1a00paTopHO# paboTe ABISETCS X 00sA3aTeIbHas MOArOTOBKA K HEH ¢ COCTaBIICHUEM
TEOPETUYECKOro BBeeHus. [Ipu mpoBeieHUN 1a00PaTOPHBIX 3aHATHIH UCIIOIB3YETCSI METOJ
KOHTEKCTHOTO O0YYCHHSI, KOTOPBIH IMO3BOJISIET YCBOUTh MAaTEPHUAJ ITyTEM BBISIBIICHUS CBS3CH
MEXTy KOHKPETHBIM 3HAaHUEM H ero puMeHeHneM. Kpome Toro, 1ienecooopa3Ho
WCIIO0JIH30BaTh TEXHOJIOTHIO KOJUIEKTUBHOT'O B3aUMOOOyUeHHUsI (MMapHyIo paboTy) TpeX BUIOB:
CTaTHYeCKas mapa, JMHAMHYECKas Iapa, BaprHallMoOHHAas TTapa; COBMEIIAs €€ ¢ TEXHOJIOTHEH
MOJIYJIBHOTO 00y4eHUs. BBITIOTHUB 3KCTIEPUMEHT, CTYACHTHI (POPMYITUPYIOT 0000IIICHHBIS
BBIBOJIBI I10 CEPUU OIIBITOB, UCIIONB3YsI IPUEMBI AaHAJIOTUU U CPABHEHUS.

CamocTosTenpHas padoTa CTYJCHTOB SIBIISICTCS OJHUM U3 Hanbosee 3 (HEeKTUBHBIX
CPEJICTB pa3BUTHUS MOTPEOHOCTH K OyayIemMy caMmooOpa3oBaHuio. CaMocTosTeaIpHas padoTa
CTYJICHTOB BKJIFOYACT B C€Os camble pa3HOOOpa3Hbie (hOPMBI YUCOHOM AEATEILHOCTH:
BBITIOJTHEHUE JIOMAIITHUX 3a/IaHUH, 3aBepIeHne ohopmireHus 1abopaTopHbIX padoT,
MOJITOTOBKA K MPAKTUKYMY, U3YYCHHE OCHOBHOTO H JIOTIOJTHUTEIHLHOTO MaTepraa 1mo
y4eOHHKaM U TTOCOOUSIM, YTEHUE U TPOpabOTKa HAYYHOU JIUTEepaTyphl B OMOIHOTEKE,
HanucaHue pedeparoB. MOArOTOBKA K 3alIUTe JaOOpaTOpHBIX paboT, 3aueTaM, UTOTOBOI
aTTECTaIUH.

CamocrosiTenbHas paboTa CTy/IEHTOB JTOJDKHA OBITh HAMpPaBIIeHA HA 3aKPETUICHUS
TEOPETHUECKOT0 MaTepualia, u3JI0KEHHOTO MpernoaBaTeieM, Ha MpopadboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSATEIHFHOE U3YUCHHE, HA IOJATOTOBKY K Ja00PAaTOPHBIM 3aHATHUSM,
BBITIOJTHEHHE JIOMAITHUX 33/IaHUH U MIOJTOTOBKY K PYOSKHOMY H 3aKITFOUHTEITHHOMY
KOHTPOJIIO.

[Tpu poBeneHNN PyOESIKHOTO M 3aKITFOYUTEIFHOTO KOHTPOJISI OCHOBHBIMU 3aa4aMH,
CTOSIIITUMHU TIepe]] MPEToIaBaTeIIeM, SBIISIOTCS: BBISIBJICHUE CTCTICHH MTPaBWIIBHOCTH, 00beMa,
TITyOWHBI 3HAHWH, YMEHHH, HABBIKOB, MIOJTYICHHBIX ITPH H3YUSHUH Kypca HapsAy C
BBISIBJICHHEM CTETICHH CAMOCTOSATEILHOCTH B IPUMEHEHUH TIOJYYSHHBIX 3HAHUH, YMCHHUH 1
HAaBBIKOB.

CoBpeMeHHbBIE HHTEPAKTUBHBIC CPEJICTBA MTO3BOJISIFOT SKCIICPUMEHTHPOBATH C HOBBIMH
dhopmamu koHTpOIIs. CTyI€HTaM TIPeIaraloTCs TECTHI M 3a/1a9d B JIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CUCTEMOM MPOBEpKU. B oTinune oT 00bIYHOTO TECTUPOBAHUS TaKOH
Croco0 KOHTPOJIS MO3BOJISET CTYACHTaM B JIF000€ BpeMs IPOUTH TECT, MPOAHATU3UPOBATH
OITMOKHU ¥ MIPOUTU TECT BTOPHUHO



6 YueOHO-MeTOAHYeCKOe o0ecneyeHne CaMOCTOATEIbHOI padoThI 00y4aroIMuXCs

[IpencrapieHo B mpuioxeHuu 1.

7 OueHo4YHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHO-MeTOAMYeCKOe U MH(POPMALIMOHHOE o0ecievyeHne JUCHUIIMHbI

a) OcHoBHas JqUTEpaTypa:

1. KiiroeB M. B. Oprannueckas Xumusl : yaeOHO€e mocoOue s By30B / Muxani
BacunbeBuu KimtoeB, Maxpam 'acanoBuu Aoaysutaes ; M. B. Kimroes, M. I'. AGayiiacs. -
Mockaa : FOpaiir, 2024. - 231 c. - (Beiciee obpazoBanue). - URL:
https://urait.ru/bcode/544310 (mara obopamenus: 15.09.2025). - URL.:
https://urait.ru/bcode/544310. - URL.: https://urait.ru/book/cover/6ECFB189-C935-4125-
AB7D-F21BBFEOD2AY. - ISBN 978-5-534-14691-2.

2. dprok B. I'. Opranudeckas xumus : yaeOHOe mocodue /s By3oB / Banepwii
I'puropeeBuu Jlprok, Bukrtop I'eopruesnu Kapues, Biiagumup IlerpoBuy Xuis ; B. T
Hprok, B. I'. Kapues, B. I1. Xuns. - 3-¢ u3za. - Mocksa : Opaiit, 2024. - 502 c. - (Bsicmiee
obpasoanme). - URL: https://urait.ru/bcode/541011 (marta obpamienus: 15.09.2025). - URL.:
https://urait.ru/bcode/541011. - URL.: https://urait.ru/book/cover/62F80A13-9234-4F49-
A7AF-41FB2CE9CC1F. - ISBN 978-5-534-08940-0

0) lonosiHuTeILHAS JINTEPATypa:

1. KymbikoB P. M. Opranudeckas xumus : yueOHUK 1uig By30B / P. M. Kymbikos, A. b.
Uttnes ; KymoikoB P. M., lttes A. b.; Uttues A. b. - Caunkr-IletepOypr : Jlanb, 2024. - 340
¢. - Kuura u3 xomwekuuu Jlans - Xumus. - URL: https://e.lanbook.com/book/417674 . - URL:
https://e.lanbook.com/img/cover/book/417674.jpg. - ISBN 978-5-507-49472-9.

2. TpaBenb, B.®. 3agaun o opraHn4eckoi XuMuu : yaeoHoe nocodue / B.O.

Tpasens, A.JO. Cyxopykos, H.A. [Toxxapckasi. — Mocksa : JIJaboparopust 3nanuii, 2016. —
267 c.— ISBN 978-5-00101-435-5. — TekcT : 2JIeKTpOHHBIH // DICKTPOHHO-ONOINOTeYHAS
cucrema «Jlauwy : [caiiT]. — URL: https://e.lanbook.com/book/90243  (maTta oOparieHwus:
15.09.2025).

3. Opranmueckas xumus : yaeOHUK a7 By30B / A. I1. Heuaes, B. M. bonotos, E. B.
Komapoga, I1. H. CaBeun ; Heuaes A. I1.,bonotos B. M.,Komapogsa E. B.,Cassun I1. H.; Heuaes
A. II., KomapoBa E. B., Caeun II. H. - Canxr-Ilerepoypr : Jlanms, 2024. - 700 c. -
Pexomennosano YMO 1o oOpa3oBaHHIO B 00J1aCTH TEXHOJIOTHH MPOAYKTOB MUTAHUS U MUIIEBON
WH)KEHEPUH B KaUeCTBE YUeOHHKA JIJIS CTYICHTOB, 00YYaIOIIMXCS IO HAITPABJICHUSIM ITOATOTOBKH
OakaaBpoB «IIpoayKTHI MUTAHUS U3 PACTUTEIIBHOTO CHIPhs» U «[IpOAYKTHI MUTAHUS )KUBOTHOTO
npoucxoxaeHus». -  Kumra w3 komwrekmuu  Jlame - Xwwmmsa. - URL:
https://e.lanbook.com/book/36730 1. - URL: https://e.lanbook.com/img/cover/book/367301.jpg.
- ISBN 978-5-507-48181-1.

4 TlpakTHKyM IO opraHuyeckoil xumuu : ydeOHoe mocodbue / B.M. Tepenun, M.B.
Jluannos, JI.W. JluBanmosa, E.JI. MaTBeeBa. — 3-¢ m31. — Mocksa : Jlaboparopust 3HaHHIA,
2015. — 571 ¢. — ISBN 978-5-9963-2615-0. — TekcT : 2JIeKTpOHHBIH // DIIEKTPOHHO-
oubnuoreunas cucrema «Jlaupy» : [caiit]. — URL: https://e.lanbook.com/book/84123  (mara
obpamenus: 15.09.2025).



https://urait.ru/bcode/544310
https://urait.ru/bcode/541011
https://e.lanbook.com/book/417674
https://e.lanbook.com/book/90243
https://e.lanbook.com/book/36730
https://e.lanbook.com/book/84123

5. boposnes, 1.B. Oprannueckast Xumusi: TEPMUHBI 1 OCHOBHBIE PEAKIIH :
yueOHoe nocooue / M.B. bBoposneB. — 3-e uz. (311.). — Mocksa : JlabopaTopust 3HaHUH,

2015. — 362 c. — ISBN 978-5-9963-2936-6. — TeKcT : 37eKTpOHHBII // DIEKTPOHHO-
oubnuoteunas cucrema «Jlauby : [caiit]. — URL.: https://e.lanbook.com/book/70742  (mara
obpamienus: 15.09.2025).

6. I[IpakTukyMm 1o opranudeckoil xumuu : ydeOHoe mocodbme / JI. B. Uymnpona, O. B.
Epmoga, O. B. Konsga u ap. ; MI'TVY. - Marautoropck : MI'TVY, 2016. - 1 31eKTpoOH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20802 (mara obpamenus: 15.09.2025).
- MakpooOBbeKT. - TekcT : aneKkTpoHHBIH. - CBefeHus 1ocTynHbI Takke Ha CD-ROM..

7. IlpakTUKyM TIO OpraHMYECKON xumuM : yueOHoe mocobue / X. . I'mpesas, H. JI.
Kanyruna, U. A. Bapnamosa, JI. A. boaesa ; MI'TY. - Marautoropck : MI'TY, 2017. - 63 c. :
nn., Tabm., cxemel. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2009
(mara obpamenus: 15.09.2025). - MakpooOBeKT. - TEKCT : 2JIeKTPOHHBII

B) MeToanueckne ykazaHusi:

1. Mumypuna, O. A. JIaGopaTopHBIi NMPAaKTHKyM MO opraHudeckod xumuu. (Yactp 1) :
mpakTUKyM [ a7 By3oB| / O. A. Mumrypusna, 3. P. Myminnaa ; MarHUTOropckui roc. TeXHUYECKUM
yH-T uM. [". WI. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3arm.
¢ turyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2887 (nata
obpamenus: 15.09.2025). - MakpooOBbeKT. - TEKCT : 27IeKTpOHHBIN. - CBEICHUSI JOCTYITHBI TAKXKE
Ha CD-ROM.

2. Mumypuna, O. A. JlabopaTOpHBIi TPAKTUKYM 10 OPTaHUYECKOW XUMUHU (4acTh 2) :

npaktukym [ans Bys3oB] / O. A. Mumypuna, O. P. Mymnuna ; Marautoropckuii
roCyJ1apCTBEHHBIN TeXHUYeCKUi yHuBepcuteT uM. . . Hocosa. - Marautoropck : MI'TY um.
I W. Hocoma, 2025. - 1 CD-ROM. - 3arn. c¢ Tturyn. okpana. - URL:

https://host.megaprolib.net/MP0109/Download/MObject/22634 (nara obpamienus: 15.09.2025.
- ISBN 978-5-9967-3137-4. - MakpooOBeKT. - TekcT : anmekTpoHHbIH. - CBEACHUs TOCTYITHBI
takke Ha CD-ROM.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypesl:

IIporpammHoe o0ecnieyenune

Haumenosanue .
o Ne norosopa Cpox neicTBUs TMIIEH3UN

MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpouHo
7Zip cB00OTHO pacnpocTpansemoe [10 06eccpovHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 0ecCpovHO

IIpodeccuoHanbHbIe 6a3bI JAHHBIX U HH()OPMANMOHHDbIE CITPABOYHBIE CHCTEMbI

HasBanue kypca | Ccpuika |

denepanbHOE TOCYIAPCTBEHHOE OI0DKETHOE URL: http://www1.fips.ru/

yupexaenue «DenepanbHplii HHCTUTYT
MIPOMBIIIITIEHHONW COOCTBEHHOCTH)

Hamumonansaas I/IH(bOpMaI_II/IOHHO-aHaJ'II/ITI/I‘-ICCKaH

URL:https://elibrary.ru/project risc.asp

cucrema —  Poccuiickuii  MHAEKC ~ HAy4YHOrO
LUTUPOBAHUS

DrexkTpoHHas 6a3a MepUOIMUECKUX H31anui East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/

9 MaTepuajibHO-TEXHHYECKOE o0ecreueHne IUCIMIJINHBI (MOIYJIA)

MaTepI/IaJ'II)HO-TeXHI/I‘IeCKOG obecreyeHne JUCHHUIIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/70742
https://host.megaprolib.net/MP0109/Download/MObject/20802
https://host.megaprolib.net/MP0109/Download/MObject/2009
https://host.megaprolib.net/MP0109/Download/MObject/2887
https://host.megaprolib.net/MP0109/Download/MObject/22634
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. YueOHbIe ayIUTOPUU AJIsi TPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUTIA -
MYJbTUMEIUIHBIC CPEICTBA XPAHCHHUS, TICPEIadur U MPEACTABICHUS HH(DOPMAIUH.

2. Yd4eOHbIe ayAUTOPHUH IS IPOBEICHUS JTA0OPATOPHBIX 3aHATUH, TPYIITIOBBIX U
WHIUBUAYATBHBIX KOHCYJIBTAIIUH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAINH -
00opyI0BaHUE /ISl BBITIOJTHCHHSI TAOOPATOPHBIX paboT, XUMUIECKasl OCY/1a, PEaKTHUBEI.

3. I[TomereHus 11t CaMOCTOSATEILHOM pabOThI 00YYAIOLIUXCS - [IEPCOHATBHBIC
komibioTepsl ¢ makerom MS Office, BeixoqoM B IHTEpHET U ¢ JOCTYIIOM B 3JICKTPOHHYIO
HH(POPMAMOHHO-00Pa30BaTEILHYIO CPEy YHUBEPCUTETA.

4. IomenieHus Ui XpaHEHUS U MPOPUITAKTHUECKOTO OOCTyKHBaHUS Y4eOHOTO
000pyI0BaHUs - CTEIUIAXH, CeH (MBI 11 XpaHSHHS YIeOHOTO 000PYI0BAHS

HMHCTpYyMEHTBI JUIsl peMOHTA J1a00paTOPHOTO 000PYI0BAHUS.



ok owdpE

MNPUJIOKEHHE 1

6. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOIH padoThl 00y4arommxcst

CamocrosaTenbHas paboTa CTYACHTOB MOJAPA3AEIsAeTCS HA ayAUTOPHYIO0, KOTOpasi MPOUCXOAUT
KaK BO BpeMs JIJaDOpaTOPHBIX 3aHATUH, TaK U Ha IUIAHOBBIX KOHCYJbTALUSAX, U Ha BHEAYIUTOPHYIO,
MPOUCXOSIIYI0O BO BpeMS MOATOTOBKHM CTYJEHTaMH OTYETOB MO JaOOpaTOPHBIM 3aHATUAM U
BBITIOJIHEHUS TOMAIHUX 3alaHUN.

AynuTopHas ~caMOCTOsITeNbHAs paboTa OOyYamIUXCs MPEanojaraeT IMpOXOXKIEHHE
TECTUPOBAHUA 110 KAKIOMY DPas3Aeily AUCLHUILIMHBL TecThl BKIIOYAIOT TEOPETHYECKHE U IPAKTHYECKHE
3a/laHus, OTBETHl Ha KOTOpBIE TPEOYIOT INIyOOKOro MOHMMAaHHUs H3YYEHHOro Marepuana. TecTbl MOCTPOCHBI
eIMHOOOpa3HO: K KaKIOMy BOIIPOCY HpeIaracTcs YeThlpe BapHaHTa OTBETOB, CPEIM KOTOPBIX OAWH WIIH
HECKOJIBKO TPaBMIBHBIX. OOpaboTKa pe3ynbTaTOB OCYIIECTBIACTCS IIyTEM COIOCTABICHUS IOJyYCHHBIX

PE3YJIbTATOB C 3TAJIOHHBIMU U IPOTEKACT OUCHDb 6I)ICTpO. MakcuMaabHOE KOMHYECTBO OaJIlIoB B Ka)KIlOﬁ TEME KypcCa
-10.

KOHTpOJIbeIe BOIIPOCKHI IO TEME «OCHOBHBIE MOHSATHS opra}mqeucoifl XUMUN»

Teopust XUMHUYECKOT0 CTpOEHHsI oprannyeckux coenunenuit A.M. bytneposa

BanentHoe cocTosiHUE aToMa yriepoja.

I'u6Gpuau3anys u NpoCTPaHCTBEHHAs! CTPYKTYPa MOJIEKYJI.

XUMHUECKas CBSI3b B OPTaHMYECKUX MOJIEKYJIax.

W3omepust opraHMueCKuX COeMHEHUM.

[TonsaTne 0 KoHOPMAITHSIX.

OCHOBHbIE IPUHIMIIBI KJIACCU(DUKALMN OPraHUYECKUX COeAMHEHUI. DYHKIMOHAIbHbIE IPYTIIIbI.
B3anMHOe BiusiHEE aTOMOB B MOJIEKYJIaX OPTaHMYECKUX BEIIECTB. DIEKTPOHHBIC YPPEKTHI.

. Kinaccuduxanms xuMu4eckux peakiiii B OpraHMnu4ecKoi XUMHUU.

10 MexaHN3Mbl XUMUYECKHAX PEAKIHid B OPraHMYeCKOW XUMUH.

11.MexaHu3M peakiiy cBOOOIHO-PATUKAIBHOTO 3aMeIIEeHUS.

12. Mexaau3Mm 3J1eKTpoGHILHOTO MPUCOCTUHEHUS (Ha IPUMEPE).

13.MexaHu3M HyKJ1€0(pHIBHOTO IPUCOETUHEHUS (Ha IPUMEDPE).

14 MexaHu3M 31eKTPOPHUILHOTO 3aMeNIeHUs (Ha mpuMepe).

15.MexaHu3M HyKJ1€0(hHIBHOTO 3aMellIeHus (Ha pUMepe).

16. OuncTKa OpraHMYECKUX BEIIECTB.

17. KosnnyecTBEeHHBIN U Ka4eCTBEHHBIN 3JIEMEHTHBIN aHaJIU3 B OPraHMYECKONH XUMUH.

18. ®uznueckrie MeTOIbI H3yUYEHHsT OPraHUYECKIX COSIMHEHHH, X CYIITHOCTh M BO3MOKHOCTH ITPUMEHEHHS:
pedpakToMeTpusi, KOJIOPUMETPHUS, U3MEPEHNE HIEKTPHUECKUX JTUMOIbHBIX MOMEHTOB, pEeHTreHorpadus u
aneKTpoHOTpadus, monsporpadus, aHOJHAS BOJBTAMICPOMETPHUS, CHEKTPOCKONNYECKUE METOIBI
uccnenoBanus (MUK- nu Y®- cnekTpbl NOMIOMIEHNS, JIEKTPOHHBIN ITapaMarHUTHBIM PE30HAHC, sIEPHBINA
MarHUTHBIA PE30HAHC, CIIEKTPOIIOISIPUMETPHSI, MACC-CIIEKTPOCKOTIHS).

19. Baxmueiime HCTOYHUKY HH(POpPMAIIUK 00 OPraHUYECKUX COSAMHEHUSIX U OPTaHUYECKUX PEAKLIUAX.

20. OcHOBHBIE METOJBI W TIPHEMBI PaOOTHI MPU CHHTE3E OPTraHWMYECKHX COCIMHECHWI: HarpeBaHUE;
NEeperoHka Npu aTMOC(EpHOM JaBJIEHUH, C BOJSHBIM HapoM, (HpaKkIMOHHAs MEPEeroHKa; HKCTPAKIHS;
BEIOOp pAcTBOPUTENST W TMOPSAIOK pabOThl TMPH TEPEKPUCTAUIM3AINN OPTaHUYECKUX BEIIECTB;
cyOnmmanus; qeiicTBre BHICYIITHBAIOIINX BEIIECTB.

21. OnpeneneHre KOHCTaHT YUCTOTO OPTaHMYECKOTO BEIIECTBA (TeMIIepaTyp KUTICHHS W TUIABJICHUS,
IUIOTHOCTH U JIPYTMX KOHCTAHT)

WooNoa~WNE

KoHTpoJibHBIE BONIPOCHI 10 TeMe «AJIMIUKINYECKHE COeIHHEeHHD)
I'omonornyeckuii ps MUKIOAIKAHOB.
CtpoeHne UKIOATKaHOB.
CriocoObI 1oTyueHus HUKIIOATKaHOB.
@u3nyecKue CBOMCTBA [IUKIOAIKAHOB
XUMHUYECKHE CBOMCTBA LIMKJIOATKAHOB.
[IpumeneHne HUKI0aTKaHOB



KoHTposibHbIE BONPOCHI 10 TeMe «AandaTHyecKue yrieBoa0poIbh»
['omostornueckuit psa npeAenbHbIX YIIEBOAOpOaA0B. N3omepusi.
[IpupoiHbIE ICTOYHUKH AJIKAHOB.
[IpoMBIIIEHHBIE U CHHTETUYECKHE METOBI MOJTyUEHUS.
MeTopl UACHTU(PUKAIUY AJIKAHOB.
['omonMTHYECKHE pEAKLIMK AIKAHOB.
MuxkpoOunosoruyeckoe OKUCICHHE aIKaHOB Kak METo]] OMocuHTe3a Oenka.
l'omosiornyeckuii psa  ATUIICHOBBIX YTJIEBOJOPOIOB.
[Ipupona nBoitHoi cBsizu. CTpyKTypHasi U reoMeTpuueckas ( [uc-, TpaHc-) U30MepHsl.

BOoo~NoOOR~WNE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.

0.
11.
12.

CriocoObl MoTyYeHUs aTKEHOB.
dusnueckue CcBOICTBA.
XUMHUYECKHE CBOUCTBA.

OnekTpodunbHBI MexaHu3M peakuuid. [lonstre o m-komruiekcax. CTpoeHue, yCTOHYMBOCTH W
peaKuoHHasl CIOCOOHOCTh KapOOHUEBbIX HOHOB. [IpaBuno MapKkoBHUKOBA.

OxuceHne 3TUICHOBBIX YIII€BOJ0POI0B, 030HUPOBAHUE.

Bricokomonekynsipabie coequHenus. [lonumepusarus oaepuHoB.

Baxuelinme nojvanKkeHbl 1 UX IPUMEHEHHE.

Peakuuu ankeHoB, 3aTparuBarolIye auINIbHbIE CBS3H.
I'omonornyecknii psiJl aeTUICHOBBIX YIVIEBOAOPOIOB. M30Mepusi.

DJIEKTPOHHOE CTPOCHHUE.

[TonydyeHue ankuHOB

dusznyeckue CBOMCTRA.

XUMUYECKHE CBOMCTBA

KucnoTtHbie cBoMcTBa TEPMUHAIIBHBIX aJIKMHOB.
[Tonumepusanys aaKHuHOB.

, [I[pumMeHeHne aneTuieHa u ero roMOJIOrOB.
Knaccudukaims 1TMeHOBBIX YTJIEBOIOPOIOB.
CrniocoOslI MOTy4YeHUs JTUSHOB.

OnexkTpoHHOE cTpoeHre. OCOOEHHOCTH CBONCTB COMPSKCHHBIX JUEHOB.

DnexTpoduabHOE TPUCOEAUHEHNE.
JIMEeHOBBII CUHTE3.

BoOoo~Noohk~wNPE

©

IHonumepusanusa queHoB. HaTypaabHbI U CHHTETUYECKUHN KaydyKH.

KoHnTpoJbHbIE BOIPOCHI 10 TeMe «KAPOMAaTHYECKHE YIIeBOAOPOAbI»
['omonornueckuii psL apOMaTHYECKUX COCTUHEHUM.
Crpoenue apoMaTUYeCKUX COEAMHEHUH.
CriocoOb! TTOTyYeHUsT apOMAaTUUECKUX COSTMHEHUI.
DuU3NYECKUE CBOKMCTBA APOMATUYECKUX COCTMHEHUM.
XHUMHUYECKUE CBOMCTBA APOMATUUECKUX COETMHEHHUI.
[IpumeneHne apoOMaTHYECKUX COEIUHEHUM.
MexaHu3MBI peakiuii JIEKTPOPUIHLHOTO 3aMEIEHUS B ApOMATHIECKOM PSITY.
[paBua opreHTaIIMH 3aMeCTUTENIeH B OEH30IbHOM KOJIBIIE.

N~ WDNE

KonTposbHble Bonpockl o TeMe «CnupThl, (peHoJIbl, MpocThie 3(pupbDy
['omosiornueckuit psiji OMHOATOMHBIX CIIUPTOB.
CrpoeHue 0JIHOaTOMHBIX CIUPTOB.

CriocoObI TTOTy4eHUsT OTHOATOMHBIX CITUPTOB.
DuU3NYECKUE CBOKMCTBA OTHOATOMHBIX CIIUPTOB.
XHUMHUYECKUE CBOMCTBA OJHOATOMHBIX CIIUPTOB.
[IpuMeHeHne 0JHOATOMHBIX CIIUPTOB.

CtpoeHre MHOTOAaTOMHBIEX CITUPTOB.

CriocoObI MOTy4eHHUSI MHOTOATOMHBIEX CITHPTOB.
®u3nYecKre CBOMCTBA MHOIOATOMHBIEX CITUPTOB.
XUMHUYECKUE CBOMCTBA MHOTOATOMHBIEX CITUPTOB.



11.
12.
13.
14.
15.
16.

ok owpdpE

©

10.
11
12,
13.

arwn

o

[IpuMeHeHre MHOTOATOMHBIEX CITHPTOB.
Crtpoenue ¢heHOoIoB.

Crioco0b1 mosryueHust peHosoB.
dusnyeckre CBOMCTBa (EHOJIOB.
XuMHuUYeCKre CBOMCTBA (DEHOIIOB.
[Ipumenenue GeHoIOB.

KoHTposibHBbIe BOPOCHI 10 TeMe «AJIbAernabl, KETOHbD)
Anpaeruipl: Kiaccuukaiuys, u30Mepus.
Keronsl: knaccudukanus, n30Mepusl.
Homenkitatypa kapOOHUIBHBIX COSAMHEHUH.
Meroas! osry4eHusl.
dusnyeckue CBOMCTBA.
XUMUYECKHE CBOIICTBA.
[Ipumenenue.

NooghkwdpE

KOHTpOJ’ILHbIe BOIIPOCHI IO TEME «Kapﬁoﬂomﬂe KHCJIO0TBD»

[IpenenpHBIC KAPOOHOBBIC KUCIIOTHI: KJIacCH(DUKAIIHSI, U30MEPHsI, HOMCHKJIATypa

MeTo/bI TOTy4eHUS MIPeIeIbHBIX KAPOOHOBBIX KHCIIOT.

dusnyueckue CBOMCTBA MPEIeTbHBIX KAPOOHOBBIX KHCIIOT.

XUMUYECKHE CBOMCTBA MPEIEIbHBIX KAPOOHOBBIX KUCIIOT.

[IpumMeneHue npeaenbHbIX KapOOHOBBIX KUCIIOT.

OyHKIMOHATbHbBIE TPOU3BOHBIE KAPOOHOBBIX KHCIIOT: CIIOKHBIE 3(HUPBI, aMU]IBI 1 HUTPUIIBI (CTPOCHHUE,
HOMEHKJIaTypa, MOoJTyYeHue, CBOMCTRA).

@OyHKIMOHATIBHBIE TPOU3BOAHbIE KAPOOHOBBIX KMCIJIOT: aHTHIPUIBI U TATOT€HAHTHIPHUIbI KAPOOHOBBIX KHUCIIOT
(cTpoeHune, HOMEHKIIATYpa, MOIy4YeHNE, CBOUCTBA).

JnkapOOHOBBIE KHCIIOTHI: MTOJTyuYeHHEe, CBOIICTBA U IPUMEHEHHE.

Apomatnieckue KapOOHOBBIE KUCIIOTHI: TIOJTy4YeHHE, GU3MUECKHe CBOWCTBA, CTPOEHHE M XUMUIECKHE CBONCTBA.
HenpenenpHbie MOHO- 1 TMKapOOHOBBIE KUCTIOTHL : TIOJyYeHHE, CBOMCTBA U IPUMEHEHHE.

AMHWHOKHUCIIOTHI: COCTaB, KJIacCU(PUKAIIMsI, HOMEHKJIATypa, CTpOSHHE, TTOTyuYeHHe, CBOMCTBA.
I'MapoKCUKHUCIOTH: HOMEHKIIATypa, M30MEpHs, TIOTyuYeHHE U CBOMCTBA.

I"anorenkapOOHOBBIE KMCIOTHI: HOMEHKJIATypa, METOABI [TOJyUYEeHHUs], CBOMCTBA.

14. ATBIEriIo- ¥ KETOKHICTIOTHI

KoHTposibHBIE BONIPOCHI 10 TeMe KAMUHBD)
AwmuHBI anudaTHYECKHe.
HomeHkiiatypa aMHHOB
[Tosmrydyenne aMmuHOB
XHUMHYeCKHE CBONCTBA aMUHOB.
ApomMaTudeckne aMUHBI: TIOJTy4YeHHe, CTPOCHNE U CBOICTBA.
. Hurpocoenunenus.
JwnazocoennHeHus..
8. AsocoeguHeHHUA

U wWN R

KonTtpoJuabsnbie Bonpocsl 1o Teme «I'eTepounkianyeckne coe{HHEHUs»
Krnaccudukanus rerepoluKIOB MO YHUCIY 3BEHbEB B LHMKIE, MO YHUCIY M HHAWBUIYaTbHOCTU
reTepoaToMOB.

Howmenxkiarypa.
ApOMaTUYHOCTB T€TEPOLIUKIIOB.
ITonsarue 00 ankamoumgax.
[MupumuanH. OKcH- 1 aMUHONMPUMUAMHBI, BXOIAIINE B CTPYKTYpPY HYKJIEHMHOBBIX KUCJIOT. Ypauui,
THMUH, [IUTO3HH.
[Typunsl. Ctpoenue. Xumuueckue ocoOeHHOCTH. Pacmpocrpanenue B mpupoje. MoueBas KUCIOTa,
kodenH, TeOOPOMHH, aJIeHHH, TYaHUH.



Bueayauropnast  camocrosTenbHas — pabota  0Oydalommxcs OcyH_IeCTBHHeTCﬂ B BI/II[e I/I3yquI/Iﬂ JII/ITepaTypr 110
COOTBETCTBYIOIIEMY pa3jelly ¢ MpopaboTKoW maTepuaia; oGOpMIICHHS OTYETOB IO JabOpaTOPHBIM
pa60TaM 1 BBIIIOJIHCHHUA JOMAIIHUX 3aI[aHI/II>'I.

BapnaHTm TeMaTH4YeCKHUX JOMAIIHUX 3a0aHUH 1JI5 CaMOCTOSITEIbHOM paﬁOTLI CTYACHTOB 110 TeMaM

Jdomaninee 3aganue Ne 1

1o TeMe «OCHOBHBIE OHATHS OpFaHI/I'{eCKOﬁ XHUMHUN»

B nomamuem 3ananuu o teMe «OCHOBHBIE MOHSATHSI OPTaHUUECKONW XUMHUWY BCE 3a/IaHUSI OIICHUBAIOTCS
o 1 6amry.

1. Ilo Ha3BaHMIO BEMIECTBA COCTABBTE €T0 CTPYKTYPHYIO POPMYIY:
a) OyTHATPETOYTHIN30NEHTUIMETAH;

0) rexceH-4-uH-2-0Bast KUCIOTA.

2. HazoBuTe coenuHenue, CTPYKTypHBbIE (POPMYJIIbI KOTOPBIX IIPUBEICHBI HIDKE!

CHs
a)CH2=CH—CHz—|C=C—CH3; N
CHs — CH — CHs
6 ST 8
) z—CH\z—H

3. [lpuBenuTe MpUMEPHI XJIOPIPOU3BOIHBIX ITaHa, KOTOPHIE:
a) IMEIOT U30MEPHI;
0) HE UMEIOT U30MEPOB.

4. Ykaxure, 3a C4ET B3aMMOJICHCTBUS KaKUX opOuTaseil 00pa3oBajich G- U T-CBA3H B MOJIEKYJIE IpoIieHa?

5. K KkakuM KJj1accaM OTHOCSITCS CICOYIOIINE OPraHN4YCCKUE COCAUHCHU !

= @]
a) CH3 —CH- C\ F) CH3 — CH2 — NOz
OH
CHs

6) CHz — O — CH; — CHs; 1) HO ~CHz -CH,—-CHz —-CH; ~OH?

0
P
B)CHstHfC<

OH
CHs

6. KaKI/Ie BHUbI HpOCTpaHCTBeHHOfI HU30MCPUH XapPAKTCPHBI JJIA CJICAYROIINX COCﬂHHCHHﬁZ

a) CHs — CH, — CH, — CH; 6) CHs;— CH- COOH ;

) HOOC — CH = CH — COOH? OH

7. OX&paKTepH3y1>’ITC CHOCO6LI nepeaavyuv B3aMMHOT'O BJIUSAHUSA aTOMOB B OPTaHUYCCKUX MOJICKYJIax:

CHsz - CH;, - NHz; NO NH,



VYkaxknuTte BHJ U 3HAK SJICKTPOHHBIX d3PPEKTOB 3aMECTHUTENICH B TAHHBIX COCTUHCHUSIX.
8. Pacnipenenenue 37eKTPOHHOH IIOTHOCTH B MOJIEKYJIe (PeHOIa OTPAKESHO POPMYIION:

(A.. ~

Kakumu 31ekTpoHHBIME 3ddeKTaMu 00aaeT THAPOKCHIbHAs rpynna?
9. Paccuwnraiite anemeHTHbIH cocTaB (B %) coequnenus CoHsNOs.

10. PaccumnTaiiTe MpOIICHTHBIN COCTaB COSTUHEHMS 110 JaHHBIM JICMEHTHOTO aHAJTN3a:
HaBecka — 4,37 wr;

m(CO,) = 15,02 wmr;
M(H20) = 2,49 mr.

JlomannHee 3aganue Ne2

o Teme «Anudarnyeckue yrieBogopoab»
B nomamrHeM 3aanun o TeMe « AnngaTHyeckue yrieBoAopoaAb» Bee 3a4aHusl OLIEHUBAIOTCS o 1 Oamy.

1. Kakyro maccy OpomHOI1 Bozbl ¢ MaccoBoii noseit Opoma 1,6% MoxxeT 00ecBEeTUTh NPONHIICH 00bEMOM
1,12 11 (HopManbHBIE YCIOBUS).

2. H300pasuTe MpOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI TETPAXJIOPMETaHA.
3. Hammmmte CTPyKTYpHBIE (OPMYJIBI CICAYIOMINX COCMHEHMIMA:

a) 2-metui-OyraHa 0) meHTEHA-2
B) 4-MeTHJI-TIEHTHHA- | r) 3-3THiI-nieHTeH-4 —uH -1

4. Kak MOYXHO MOJTy4UTh OyTaH U3 CIACAYIOIINX COCHHEHUIL:
a) 1-OpoMOyTaHa
0) XJIOpUCTOTO ATHIA
B) OyTeHa-2.

5. HanumuTe ypaBHEHHE pEeaKluy MOJIMMEPHU3aIiK 2,3- TMMETHIOyTeHa- 2

6. HanmmmTe ypaBHEHUS CIEAYIOUINX PEaKIMMI:
a) Oyruu -1+ HBr—
6) anermnenun HaTpus + CoHsl—
B) mporieH + H —
r))nedaran + HNO; —

7. Hanummure ypaBHEHHs peaklUil, NpU IOMOIIM KOTOPBIX MOYHO OCYLIECTBUThH CIIEAYIOLINE
[IpEBPALLCHMUSL:

a) aTaH— XJIOpITaH— 3TeH— 1,2-IMXIIOpITaH— ITHH.

0) 3-metun — Oyten -1 ~ 1,2 nuxiop -3- MeTunOyTan — 3- MeTWIOYTHH- 1 —

3- METHIIOYTUIICHU ] HATPHS — 4- METHJI-TICHTUH- 2.

8. Ilpm oxucnenun yrneBomopona CgHis 00pa3yroTcs aneToH u maBeneBas kucinora. Kakosa
CTPYKTypa 3TOro yrieBogopoaa?
9. Ilpu mponyckanuu 11,2 1 cMecu metana, CO2,CO uepe3 pacteop NaOH, B3sthiit B
M30BITKE,00p€M HCXOIHON cMeCH yMeHbIWIICS Ha 4,48 1 (H.y ). [l TIOIHOTO CropaHus OCTaBIICHCS CMECH

notpeboBaiocs 6,72 1 kucnopoaa (Hy ). Onpenenure cocTaB  UCX0JHOH cMecH ( B % 1o o0bemy ).



JlomanrHee 3aganue Ne3
1o TeMe «ApoMaTHYecKHe YIJIeBoA0POIbD»

B JOMAIIHEM 3aJaHuU 110 TEMC «ApOMaTI/I‘lCCKI/Ie YIJIIEBOAOPOALD» BCC 3alaHUA OLICHUBAIOTCA 110 1 6aJ'IJ'Iy.

1. Kakue yriaeBomopoibl Ha3bIBAaIOTCS apOMAaTHYECKUMHU U IToYeMy ?
2. Hanumute cTpyKTypHBIE (POPMYIIBI CIEAYIONINX COSTMHCHUIMA:
a)l —tnn -2 —ponun — 3 —OyTHIOEH301;
0) 1,4 —mATHIOCH30II.

3. Hanumute cTpykTypHYI0 Gopmymy yriaeBogopoaa CoHiz, MMeromero Tpu MOHOHUTPOTIPON3BOIHBIX.
Hazosure yrneBogopo.

4. Hanumure peakiuu ToIyoja:

a) TUIMYHBIE U U1 OCH3011a;
0) Takue, B KOTOpbIe OCH30J HE BCTYIIAET.

5. HamumuTe peakuuy, ¢ IOMOIIBIO KOTOPBIX F'eNTaH MOKET ObITh IIPEBPALIECH B YIJIEBOIOPOIbBI IPYTUX
TOMOJIOTHYECKHX PSIIOB.

6. Vicxoast u3 6eH3omna, MpeAsioKUTe MyTh CHHTE3a N —TOIYOJICYIb(MOKUCIOTHI.

7. CxonbKO TpaMMOB TOJyoJia moTpedyercs Ast monydenus 113,5 r tpuHuTpoTonyona ( TpoTHIA), €CIn
BBIXO[ MpoAyKTa peakuuu 80% OT TEOpeTHIEecKoro.

8. JlaHBI cnenyrome OpraHndeckKre BeiecTBa: OSH30J1, TOIYO0J, OpOMOCH30I U HUTPOOEH3OJI.
PacnionoxxuTe nx B OPSIIKE YBEINUCHUS PEAKIIMOHHOW CIIOCOOHOCTH B peakiuu xiopupoBanus. O00CHyHTe
CBOH OTBET.

9. OcyuiecTBUTE NPEBPALLCHHUS:

CHs - CH,Cl — CH; = CH; —CHBr - CH2Br — CH =CH — CgHg— Ce¢Hs — CHs
— N — OpoMTOIYOI — N — OpOMOEH30HHAs KUCIIOTA.

10. Ilpu 6pomupoBanuu 8,4 T TOMOIIOTa O€H30I1a, KOTOPOE MPOBOAMIOCH B TEMHOTE B TIpHCyTCTBHH FEBI3,
ObLIa MOJTyueHa CMECh TPEX U30MEPHBIX MOHOOPOMIIPOU3BOAHBIX 00IIel Maccoit 13,93 r. YcraHoBuTte cocras
HCXOJIHOTO BEIIECTBA M €r0 BOZMOKHOE CTPOSHHE (YETHIPE CTPYKTYPHBIX (POPMYJIBI)

Jlomannee 3aganue Ned
no Teme «CnupThl U GeHOJbI»

B JOMAIIHEM 3aJaHuH 110 TEMEC «CHI/IpTBI u q)eHOJ'H:I)) BCC 3aJJaHHUA OLICHUBAIOTCA 110 1 6ame.

1.Hanmummre ctpyktypHbie hopMyIibl Becex n3oMepHbIx crupToB coctaBa C3H50H u C4H90OH. Hazosute
X 10 panvoHATbHOW M cucrtemarnmueckoil Homenkinatype |UPAK. Ormerpre, kakue W3 HHX SBISIOTCS
MEPBUYHBIMU, BTOPUYHBIMHU, TPETHYHBIMH.

2.Kakne cnupThl 00pa3yroTcsi B pe3yJsibTare IEI0YHOr0 THAPOIU3a: a)0pOMHUCTOro dTHIA; 0)HOANCTOTrO
M30IIPOIINIIA; B)XJIOpUCTOro H300yTmia? Hamummre cxemsl peaknuii, pa3depuTe X MeXaHH3MBI.

3.00bscHATE, TIOYEMY METHJIOBBIA CITUPT KUIHUT 3HAYMTEIHHO BHINIE, YeM (PTOPUCTBHI METHI, a TaKkkKe
9TaH, XOTS MOJIEKYJIsIpHBIe Beca MX Onu3ku. Yem 0OyclOBIEHa XOpoIllas pacTBOPUMOCTh B BOJE HU3IINX
CIIUPTOB?

4.Hanummre peakuio MojJy4eHus MMHAKOHA U3 aleToHa. Pa3bepure ee MeXaHU3MBIL.

5.3amnoHUTE CIIEAYIONIYI0 CXeMY NPEBpaNIeHUIL:

Byren-2 H.OHt .. Cu,300 . 2[H], (Mg, Hg) ... H 2S04, nacpes

6.Hanummmure cXeMblI MOTyYeHHS CIIETYFOIUX MPOU3BOTHBIX BUHUIIOBOTO CIIMPTA: BUHMIATHIOBOTO 3(upa,
BuHMIaneraTa. Kakoe npakTuyeckoe 3HaY€HUE OHU UMEIOT?

7.Ilpu B3aumozelicTBiH OyTaHosa-1 ¢ HW30BITKOM METAJUIMYECKOTO HATPHUS BBUICTHICS BOJOPO/,
3aHUMAIONTUH TIpH H.y. 00beM 2,8 1. Kakoe komnuecTBO BemecTBa OyTaHoa-1 BCTyImIo B peakiuio?

8.YcraHoBuTe crpoeHne Monekyssl cnupra coctaBa C5H120, xortopoe pearmpyer ¢ MeTalJIMYECKHM

HATPUEM C BBIICTICHUEM BOJIOPO/IA, TIPH JISTHAPATAIIUN 00pa3yeT 2-MeTHI0yTeH-2, a MPH OKKCICHUH JTaeT KETOH
coctraBa C5H100.

>

Jlomanraee 3aganue Ne 5
o TeMe «AJIbJAeruabl  KETOHBI»

B JOMAIIHEM 3aJaHuH 110 TEMC «AJ'H:I[CFI/II[BI 1 KCTOHBD) BCC 3aJaHUs OICHUBAIOTCS 110 1 6anny



l.Hanmummre cTpykTypHBIE (OPMYIBI BCEX W30MEPHBIX albICTUAOB W KETOHOB  (DOPMYJIBI
C4HB80.Hazosute ux no nHomenkiaarype lUPAC

2.3 OyTHUIIOBOTO CIIMPTAa U HEOPTAaHHUYCCKUX PEArcHTOB MPEIJIOKUTE CXEMBI MOTYyUSHUS : a) MacISTHOTO
anpnerusa; 0) MeTUIITUIIKETOHA.

3.Kakoii Tim peakunii HanOoJee XapakTepeH Ijs KapOOHWIBHOM Tpymmbl ampaerunoB u ketoHoB? Ilo
KaKOMY MEXaHH3MY MPOTEKAIOT 3TH PeaKIuu?

4.3anoyHUTE CXEeMBI peBpalicHuii. HazoBuTe Bce OPraHuveCcKUe COCTUHCHHUS

CH, - CH,Br —M92%up_ okcudomunena_, - _H20 - Cut,
NaOH (H20) HBr

N NH 20H N

5.BemectBo C5H120 o6namaer cieAylomMMU CBOWCTBAMHU: a) MpPH OKUCIECHHH 00pa3yeT MpPOAYKT
C5H100, pearupytomuii ¢ peHWITHAPA3UHOM; 0) IPH AeruapaTalu oopasyer yriesogoposa C5H10, ogaum u3
MPOJIYKTOB OKHCIICHUS] KOTOPOTO siBIisieTcs areToH. KakoBo ctpoenue coenunaenust CsHi120?

6.[lpuBenure cxembl mnoimMepuzanuu: a)popmanbaeruaa g0 mnapadopmanbaeruaa; 0) YKCyCHOTO
anpJIeru/ia 10 mapajibIerh/a; B) KETCHA 10 TUKSTCHA.

7.1IpennoxuTe cXeMbl OpEeBpaICHUI:

CHsCH; CH, CHs — CH3CH»-(OH)C(CN)- CHs

8.Kakoe konuyecTBO BeniecTBa (GOpPMabIETHAA COJMCPKUTCS B PACTBOPE 0OBEMOM 3 J. M IIOTHOCTHIO
1.06 r/mn, maccosas ponst H-CHO B kotopom pasna 20%?

N

JJomaiHee 3aganue Ne6

1o teme «KapOoHoBble KHCJIOTHD)
B nomamrHem 3aganuu mo teme «KapOoHOBBIE KUCTIOTBDY BCE 3a/1aHUsl OLICHUBAIOTCS 1O 1 Oamy.

1. Hanumumte cTpyKTYpHBIE (OPMYJIIBI CIEAYIOMINX COCAMHEHUH
a) IPOIMMOHOBAs KUCIIOTa  B) 2,3- TUMETHJIOKTAaHOBAs KUCIIOTa
0) cTeapuHOBas KHCIOTa  T) ATHI(HOpPMHUAT

2. HazoBuTe crieayromnme coeanHeHIS
a) CH3 -CH (CHS) —COOH B) CHs-CH(CHa)-CHz-COOH
6) ClsC-COOH r) (CHs)3C-COOH
3. Ha3zoBuUTE KHCIOTHI, TOTyYAIOIIHe TPH OKUCICHUH CIIeIYIONINX BEIIECTB
a) n300yTHUIIOBOTO CITUPTA
0) CH3-CO-CH2-CH3
4. Ocy1ecTBUTE MpeBpallcHe

CHg_C(CH3):CH2 H,0..H,S0, )A HCI >B KCN )C H,0..(HCI) >D H,0..(HCI) )F

5. [lomyunTe aKpUIOBYIO KUCIIOTY U3:
a) MPOMMJIOBOTO CIIUPTa
0) sTHIeHA
6. Pacnonoxute ciemyromye KACIOTH B TIOPS/IKE YBENHYESHHS UX CHUJIIBI
CHsCOOH, CICH,COOH, BrCH,COOH, JCH,COOH
7. Harmmmmure cTpyKTypHYI0 Gopmyiy BemniectBa uMetoriero coctaB Cs3HsO- eciin BoJHBII pacTBop ero
MMeeT KUCITYIO PeakInio a MPU HarpeBaHWU €ro HaTPHEBOM COJIM CO LIEJI0UbI0 00pa3yeTcs 3TaH.
8. Kakoii 00beM yKkCyCHOM 3cceHIuH TIOTHOCTBIO 1,070 1/MiT Hafio B3SITH ISl IPUTOTOBJICHHUS CTOJIOBOTO
ykcyca oobemom 200 mut 1 moTHOCTHIO 1,007 1/ M1 ? MaccoBast 107151 YKCYCHON KHCIIOTBI B YKCYCHOW 3CCEHLIUH
pasHa 80% , B ykcyce-6%.

Jlomamgee 3axanue Ne7
o TeMe «KAMHHBI»

B nomamHem 3aaHuu 1I0 TeMe «AMHHBDY BCE 3aJJaHUS OIICHUBAIOTCS 10 1 6amry.

1. Kakwne npoaykTel 00pa3yroTcst mpy BOCCTAaHOBIEHUH N-HUTPOTOIYOJIa B KUCIION, HEHTpanbHOH 1
iestouHoi cpene? OTBET NPOMIIITIOCTPUPYHTE YPAaBHEHUSIMHU peakLni.



2. Yem 00ycnoBieHbI OCHOBHBIE CBOICTBA aMUHOB? Kak BIUSIOT 3eKTpOHHBIE AP PEKTHI 1
IIPOCTPaHCTBEHHbIE ()aKTOPbI HA OCHOBHOCTh aMUHOB? Pacrionoxure B psizt 110 YBEJINYEHUIO 3HAUCHUS

KOHCTaHTbl OCHOBHOCTH KK COCOMHCHMUA:

MMpoInujIaMuH, ):[I/I(I)GHI/IJ'IaMI/IH, AHWJIMH, N-HUTPOAHMUJIMH, aMMHAK.

3.  Hammmmwmre ypaBHeHUs peakiuii 00pa3oBaHUs KpacuUTelNeH, eclii B Ka4eCTBE TUa30- U
A30COCTaBIISIIOIIEH MCTIONB30BaTh CYIb(haHIIOBYIO KHCIOTY (N-aMuHOOeH30Ccymbdokuciory) u N,N-
JVMETHIIAaHHUIIMH.

4.  HanwmuTe ypaBHEHHUS PEeaKIUM:
a) B-heHmn-o-anaHuHa ¢ IATUXIOPUCTHIM GochopoM;
0) rMIMHA ¢ U30BITKOM HOaMEeTaHa,;
B) CEpHHA C THIPOKCHIOM KaJTusl.
K kakuM kmaccam opraHHYECKHX COeTMHEHUH OTHOCHUTCS HEHPUH — BBHICOKOTOKCHYHBIN TPYIHBIH S1:

+ -
CH,=CH—N(CH,),OH

KaxoBsl anexkTpoHHBIE 3P PEeKTH aTOMa a30Ta B MOJIEKyJle HelprHa?
IIpuMeHUMO JIM K HEUPUHY 3MIIMPUYECKOE NTPaBUI0 MapKOBHUKOBA O HAIPABJIEHUU IIPUCOEIUHEHUS
MIPOTOHA MIPU THAPATALUH AJTKEHOB?

5.  Hammmmre ypaBHEHUS peakiinii, COOTBETCTBYIOIINX CIEIYIOIIEH CXeMe MPEBPAICHHIA:

HHO FesHCl  EHLHO  HND - HNO,
— "3 —_—
@ HEC ) 2Na0 P =T T

6.  BwiOupure 0HO BEpHOE 3aBepIlIeHIE HE3aKOHYCHHOH (Dpa3bl:
«B nponecce ruaponmza Oenka:
a) yMeHbInaetcst konuaecTBo cBobomubix  COOH-rpymm;
0) yBeIM4YMBaETCsI KOJIMYECTBO CBOOOAHBIX aMUHOTPYIIIT;
B) pe3ko nazgaet PH pactBopa;
T) 00pa3yroTcs MEeNTUIHBIC CBSI3H;
1) BBIJICJISIETCS Ta3000pa3HbIN a30T.



MNPUJIO’KEHHUE 2

7. OIIeHO‘leIe cpeacrea AJid MpoOBEACHUSA HpOMe)RyTO‘IHOﬁ aTrrecraumumn

HpOMe)KYTO‘-IHaSI arrecranus nMeEeT T CJIBIO OIpPCACIINTD CTCIICHDb JOCTHUIKCHUA
3aIJIAHUPOBAHHBIX PE3YyJIbTATOB O6y‘IeHI/I$I 110 JUCHUIIJIMHEC 3a OHpCHeHeHHBII;'I nepuon 06y‘IGHI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] M OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOUYHOM ATTeCTANNM:



Kon Nuaukatop qocTHxREHUs

OneHouHble CpeacTBa
WHIUKATOpa KOMIICTCHIIUU

VK-1

Cnocoben OCYHICCTBJIATH IOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIn3 U CHHTC3 I/IH(I)OpMaLII/II/I, IIPUMCHATH CHCTEMHBIHI oAXOo 4 IJid pCIICHHUA MMOCTABJICHHBIX 3a1a4




Kon
WHJIUKaTOpa

Nupukarop qocTuxReHUst
KOMIIETEHIIUHN

OneHouHble CpeacTBa

YK-1.1

AHanu3upyer 3a/1auy, BbIICIS €€
0a30BbIC COCTABJISIONINCE,
paccMaTpuBaeT U Ipeajiaraet
BO3MOJKHBIE BAPUAHTHI PEIICHUS
IIOCTaBJICHHOM 3aJla4M, OICHHUBAs UX
JIOCTOMHCTBA M HEJOCTATKH

Ilepeuenv meopemuueckux 6onpocos:

1. Teopernueckue npeacTaBIeHNs] B OPraHUYECKON XUMUU.

2.BanenTtHoe cocTosiHUe aTroMa yriiepoaa. [ mopuau3anus ¥ mpoCTPAaHCTBEHHASI CTPYKTYPa MOJICKYIL.
3.XuMuyecKas cB3b B OpraHM4EeCKHX MOJIEKYJIax.

4. V3omepust opranndeckux coenuaeHni. [lonstue o koHpopManumsx.

5.0OcHOBHBIE IPUHLIUIIBI KJIACCU(UKALUK OPTaHUYECKUX coeTMHEHUH. DyHKIMOHATIbHBIE MPYIIIbL.
6.B3anMHoOe BIMsSHIE aTOMOB B MOJIEKYJIaX OPTaHUYECKHUX BEIIECTB. DIEKTPOHHBIE 2(hDHEKTHI.
7.Knaccuduxanust 1 MexaHu3Mbl XMMHUUECKUX PEaKkLnii B OpraHn4ecKoil XUMHH.

8.MexaHH3M peakiuy CBOOOTHO-PAJUKATEHOTO 3aMEIICHHS.

9.MexaHu3M 31eKTpO(GUIBHOrO U HYKJIEO(PUIBHOTO IPUCOEUHEHNUS

10. Mexanm3m 371eKTpoGUIIbHOTO ¥ HYKJIEO(PUITEHOTO 3aMEIICHHS.

11. AnkaHbl: CTpOCHHE, U30MEPHS, CITOCOOBI ITOJTyYCHUSI.

12. Ankasbl: pu3HYECKUE M XUMHYECKUE CBOMCTBA, TPUMEHEHHE.

13. AnkeHbI: CTpOCHHE, U30MEPHS, CITOCOOBI ITOJTyYCHUSI.

14. Anxenbl: pU3NUECKUE U XMMUYECKUE CBOWCTBA, IPUMEHEHUE.

15. AnKuHBL: CTpOEHUE, U30MEpUs], CIIOCOOBI MOTYUEHHUS.

16. AnkuHBL: GU3HYECKUE M XUMIYECKUE CBOIMCTBA, IPIMEHEHHE.

17. AnkanueHsl: cTpoeHHe, H30MepHsl, CIOCOObI OTyYeHUsl, PU3NYECKHe U XUMUYECKHE CBOWCTBA,
0COOEHHOCTH PEAKIMiA MPUCOSTUHEHHS B IMEHAX C CONPSHKEHHBIMU CBS3SIMH, TPUMEHEHHE.

18. [lukoankaHbl: CTpPOEHUE, U30MEPHs], CIIOCOObI MOTYyUESHUSI.

19. [uknoankabl:pU3NUECKHE U XUMUYECKHE CBOWCTBA, IPUMEHEHHE.

20. ApoMaTH4ecKHe COSIMHEHHUS: CTPOSHUE, H30MEPHs, CIIOCOOBI MOy YEHHS.

21. ApoMaTH4ecKue COeIMHEHNS: (PU3NUECKUE U XMMUYECKHE CBOMCTBA, IPHMEHEHHE.

22. MexaHu3Mbl peakiyii 31eKTPO(UIBHOTO 3aMEIeHNs] B ApOMaTHYECKOM PSTy.

23. 'omomnoru GeH30M1a: CTPOCHNE, XUMUYECKHE CBOMCTBA, CIIOCOOBI ITOTYYEHHS U TIPHMEHEHHE.
24. TlpaBuia opUeHTalMH 3aMecTUTeNel B OEH30IbHOM KOJIBIIE.

25. OMHOATOMHBIE CIIUPTHI: CTPOCHHE, H30MEPHS, CIOCOOBI TIOTyYeHHSL.

26. OtHOATOMHBIE CIIUPTHL: (PU3NYECKHE U XUMUYECKHE CBOWCTBA, IPUMEHEHHE.

27. MHOTOATOMHBIE CITPTHI: CTPOCHHUE, N30MEPHSI, CITIOCOOBI OTyUeHNUS, PH3HIECKUE U XUMIUYECKUE
CBOI{CTBa, TPUMEHEHHE.

28. DeHOIBI: CTPOCHHUE, CIIOCOOBI TIOTyYSHHSL.

29. ®eHobl: (U3HMYECKHe U XMMHUUYECKUE CBOMCTBA, IPHMEHEHHE.




Kon
WHJIUKaTOpa

Nupukarop qocTuxReHUst
KOMIIETEHIIUHN

OneHouHble CpeacTBa

30. Anpierunpl: KiacCU(pUKAIs, N30MEPHsI, HOMEHKIIATypa, METO/IbI TIOJTyYECHHSL, .

31. Anpaeruapl: GU3NYECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE.

32. KetoHsl: Ki1acCU(pHKAIS, U30MEpPHsl, HOMEHKJIATypa, METO/IbI TIOJTyYeHUS,

33. KeToHbI: (pru3nyecKkre 1 XUMUIECKHUE CBOMCTBA, IPUMEHEHHE.

34. Ilpenenbable KapOOHOBBIE KUCIOTHI: KIACCU(BHKALS, U30MEPHsl, HOMEHKJIATypa, METO/IbI
HOJTyYCHUSL.

35. IpenenbabIe KapOOHOBBIE KUCIOTHL: (PH3UIECKHE K XUMHIECKUE CBOMCTBA, TPUMEHEHHE.
36. OyHKIMOHAILHBIE TIPOU3BOAHBIE KAPOOHOBBIX KUCIIOT: CIIOXKHBIE 3(DUPBI, AMU/IbI U HUTPUIIBI
(cTpoeHue, HOMEHKJIaTypa, IOJIy4YeHHE, CBONCTBA).

37. OyHKUMOHAIbHBIE TPOU3BOIHBIE KAPOOHOBBIX KMCIIOT: aHTUAPUIBI U TaJIOr€HAHTUAPUIBI
KapOOHOBBIX KHCJIOT (CTPOEHHUE, HOMEHKIIATYPa, II0Jy4EHUE, CBOMCTBA).

38. JlukapOOHOBBIE KMCIIOTHI: TIOJIyYeHHE, CBOMCTBA U IPUMEHEHUE.

39. Apomaruueckre KapOOHOBBIC KUCIIOTBI: TIOJTyYeHHE, (PU3NICSCKUE CBOWCTBA, CTPOCHUE U
XUMHYECKUE CBOICTBA.

40. HeripeenbHbIe MOHO- ¥ IMKapOOHOBBIE KUCIIOTHI: MTOJTYYEHHE, CBOMCTBA M IPUMEHEHHE.
41. AMMHOKHUCIIOTBI: COCTaB, KJIacCU(UKaLUs, HOMEHKIIATypa, CTPOSHHE, IOTy4YeHHe, CBOMCTBA.
42. ' MApOKCHKUCIIOTH: HOMEHKIIATypa, N30MEPHsl, TOJyYEeHHE U CBOWCTBA.

43. 'anoreHkapOOHOBBIE KUCIOTHI: HOMEHKJIATypa, METO/IbI [OTy4eHHUs, CBOICTBA.

44. Anmbrieruzio- ¥ KETOKUCIIOTHI: © TIOJTyYEeHHEe, CBOMCTBA U TPUMEHEHHE.

45. AMuHbI anupaTuyeckre: HOMEHKIIaTypa MoJlydeHHe U CBOMCTBA.

46. ApoMaTH9YeCKHe aMUHBI: TIOTyYeHUE, CTPOSHHE U CBOWCTBA.

1. TerepouUKINYECKHE COCAUHEHUS




pamxupyeT nHdopmario,
TpeOyeMyIo JUIs pelIeHus
MIOCTaBJICHHOU 3aa4H;
OCYILIECTBIISICT MOUCK HH(OPMALIUH
0 pa3JINYHBIM THIIAM 3aIIPOCOB

Kon WNHpukaTop nocTuxkeHus
OneHouHble CpeacTBa
HUHIMKATOpa KOMIIETCHIINU
YK-1.2 Omnpenensier, UHTEPIIPETUPYET U IlIpumepnvie npakmuueckue 3a0aHUA:

1. ITo Ha3BaHUIO BEIIECTBA COCTABBTE €r0 CTPYKTYPHYIO (hOPMYIIY:
a) METWJIIUITPONIUIYKCYCHAsl KUCIIOTa,
0) 3,4,5-TpuMeTHII-3-TUAPOKCUITUKIIOTEKCEH-5-0H-1

2. HazoBure coenquHeHus, CTPYKTYpHBIE (OPMYJIbI KOTOPBIX IPUBEACHBI HIKE:

- Cl
a) 0) (CH3)2CH — (|3H — COOH
_ ~ NH2
HO SOzH
3. Hanummre cTpykTypHyto dopMmyiy uzomepa 2,2,5,5-TeTpaMeTHIreKcaHa, MMEIOIIEero B
Ka4yeCTBE 3aMECTUTENEN ITPU OCHOBHOM LIETIU TOJIBKO ATUJIbHBIE PaAUKAIIBI.
1. Oxapakrtepusyiite crnocoObl TMepenaddl B3aUMHOIO BJIUSHHUS aTOMOB B CIEAYIOIIUX

OpPraHN4Y€CKUX MOJICKYJaX:
a) CHs — CHs — COOH;
6) CHz = CH — COOH;

B)

4. 3akoHUNTE ypaBHEHUS peakiuii. Ha30BUTE HCXOIHBIC BEMIECTBA U MTPOTYKTHI:
t

'D.) (CH3CH2)2$ + HZOZ m‘

) H,C—CH, + HCOOH —>
\N 7/
5. C xaxumu u3 NEPCUUCIICHHBIX HUKC PCAr€HTOB MOXKCT BSaHMOHeﬁCTBOBaTB IIPOIIUH:

a) OpoMHas BOJa;
0) Boma;

B) MMOAKHUCIICHHBII PaCTBOp II€pMaHIraHaTa KaJius,




Kon

Nupukarop qocTuxReHUst

OneHouHble CpeacTBa

WHIUKATOpa KOMITCTECHIIHH
n) bewon;
€) BOJIHO — aMMHaYHbBINA pacTBOp xsopuaa meau (I).
YK-1.3 [Ipu o6paboTke mHPOPMAITIH 1. IlpuBenuTe NMPOMBINIIICHHBIE METOIBI ITOTYUYEHHUS YTIIEBOIOPOIOB: a) OeH30J1a 0) TOIyoJIa B)

oTnnyaet (hakThl OT MHEHHIA,
WHTEpIpPETAIHNA, OIECHOK,
(dbopMupyeT COOCTBEHHBIC MHEHUS U
CYXJICHUSI, apT'yMEHTUPYET CBOU
BBIBOJIbI U TOUKY 3PCHUS

ATIIIOEH30JIa T) KyMoJia (M30MpOoNuiIOeH30a) 1) CTUPOJIa.

2. [TonyunTte neHTEH-2 U3 CIEIYIOMMNX COCTUHEHUN:

a) 2-OpOMIIEHTaH;

0) MeHTaHOI-2;

B) 2,3-1u0OpOMIIeHTaH;

T') ICHTHH-2.

Hanumwre ypaBHEHUS PEeaKINi, YKaXXUTE YCIOBUS IPOTEKAHUS XUMHUYSCKUX TporieccoB. [Ipu
HaMMCaHUM YPaBHEHUI UCIIONB3YHTE CTPYKTYPHBIE (POPMYIIbI OPraHUYECKUX BEIIECTB.

3. B pe3ynbrate o30H0M3a yriaeBoaopoaa cocraBa CeHio momyunnm popmansaerun u
Oyranauans. CocTaBbTe CTPYKTYPHYIO (DOpPMYITy YIJIEBOJOPO/Ia M HAMUILIUTE YPAaBHEHHE PEaKIIUU
030HOJIN3A.

4. U3 nporeHa 1 HEOPraHUYECKUX PEareéHTOB MPEATIOKUTE CXEMY MOTYYCHHUS:

a) MPOoITaHoJIa-2;

0) npomnaxa;

B) mpormnaxanona-1,2;

T') MOJIUIIPOTIUJICHA.

5. B pe3ynbTaTte 030HO0MM3a yriieBoiopoaa coctaBa CsHg momyunnu hopmanbaeru, yKCyCHbIN
anpJeru u 3Tanauanb. CocTaBbTe CTPYKTYPHYIO (hOpMYITy yriaeBOJ0OpOia U HAUIIIUTE
YPaBHCHHE PEAKITUU 030HOJIN3A.

OIIK-8: Cnocoben OCYHICCTBJIATD NMEAATOTUYCCKYIO ACATCIIBHOCTD Ha OCHOBC CIICHUAJIBHBIX HAYYHBIX 3HAaHUM

OIIK-8.1

[Inanupyer 1 MpoOBOJNUT HAyYHBIE
UCclieIoBaHus B 001acTi
ME€JarOrN4eCKOM JesITENIbHOCTH

2. TlpennoxxuTe TEXHOJOTUYCCKYIO CXEMY JUTSl OCYIIECTBIICHHS CIICTYIONINX MTPEBPAICHHH:
Anetmiier —— 2,4,6 — TpuOpOMaHMIINH;

Oxcupn yriepona (1) —— dopmanbuerun;

[IponeH —— nponUINPONNOHAT;

Metan —— N,N — gUMeTHIaHUINH;

Yrneponq ——> OeH3unalerar;

Oxcun yrinepona (I1) —— tpumerniaMuH;
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AnleTniieH —> aHHIINH;
[Iponanon —1 —— aJaHWITJIMIIKH.

VYkaxute mapameTpbl OCYIIECTBJICHHS MPOIIECCOB, YCIOBUS BO3MOXHBIX MPOTEKaHUI MOOOYHBIX
peakuuii. [Ipoananu3upyiite METOOUKH BBITOJTHEHUS SKCIIEPUMEHTA.

2. PaccMmoTpuTe OCHOBHBIE 3TAIbl CHHTE3a KOHEUHOTO coeinHeHuss. OO0CHYHTE KOHTPOIUpPYEMbIe
TEXHOJIOIMYECKHE MTapaMeTPhl IIPOLIECCOB.

Cl CHg COOH

1 2 3
— —
X X, X3

COOH COOK

4 5
X, X:
SO3H SO3H

OIIK-8.2

Hcnone3yeT criennanbHbIe Hay4HbIE
3HAHUS TUTST MTOBBIIIICHUS
3G (HEeKTUBHOCTH  MEJAroruueckoi
JEeSATEIIbHOCTH

1. PaccmoTpuTe OCHOBHBIE 3TAIbl CUHTE3a CIEIYIOIUX COSMHEHUI:
—> m-0pomMOeH30iiHas KUCI0Ta;
—> XJIOpUASTHUIIAMMOHUS;
—> YKCYCHBIW aHTHJIPU]T;
—> 2,4,6 — TPUHUTPOTOIYOJT;
— stundopMuar;

—> OpoMu TUMETUIAMMOHHS;
PaccmorpuTe MexaHHM3MBI OCYIIECTBICHHs IpeBpamieHuil. [IpokoMMEHTHpYHTE OCHOBHBIE
METOAMKHU ITPOBEACHUS IKCIIEPUMEHTA.




0) Ilopsinok mpoBeaeHHs] NMPOMEKYTOUYHOW ATTECTALMM, MOKA3aTeJd M KPUTEPHH
OLlCHUBAHMUS:

[IpomexyTouynass arrecranus 10 auciuiUinHe «OpraHuyeckas XUMHSD) —BKJIIOYAET
TEOPETHYECKUE BOMPOCHI, MO3BOJISIONIME OIICHUTh YPOBCHb YCBOCHHS OOYYAIOIIMMUCS 3HAHWMA, U
NPaKTHYECKHE 3aJlaHus, BBIABILIOIIME CTENeHb C(HOPMHUPOBAHHOCTH YMEHUH U  BIAJCHUI,
IPOBOJUTCS B (pOpME 3aueTa U 3a4eTa C OLIEHKOH.

3auer Mo JAaHHOW AMCLUUIUIMHE MPOBOJUTCS B YCTHOH (hopMe MO SK3aMEHAMOHHBIM
OwieraMm, KaxJblii M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHX BONPOCAa M OIHO MPaKTUYECKOE
3aJlaHue.

Iloka3aTenu U KPUTEPUH OLIECHUBAHHUS 3a4eTa:

«324TEHO0» - OOYYAIOIIMIICS JIEMOHCTPUPYET MOPOTOBBI YPOBEHH CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPONPUSATUN JOMYCKAIOTCA OIIUOKH, MPOSBIAETCS
OTCYTCTBHUE OTACIbHBIX 3HAHUH, YMEHHI, HABBIKOB, OOYYAIOIIHIACS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyIHEHUS MPU ONEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYaLIUU;

«He 324YTEeHO0» - 00YJAIOIIHUICS HE MOXKET IMOKa3aTh 3HAHKS Ha YPOBHE BOCIIPOU3BEACHUS
U 00BsICHEHHsI UH(POpPMAILIMK, HE MOXKET MOKa3aTh UHTEIEKTyaIbHbIE HABBIKH PEIICHUS
MPOCTHIX 3a7au.

Ilokazamenu u Kpumepuu ouenueanus zauema c oueukoﬁ:

— 3aYTEHO HA OLEHKY «OTJIHYHO» (5 0a/IoB) — 00yYaromuiics 1eMOHCTPUPYET BBICOKHIA
YpOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMA, BCECTOPOHHEE, CHUCTEMAaTHYEeCKoe U TIIyOoKoe
3HaHHWE Yy4eOHOro warepuana, CBOOOJHO BBHIMONHSET MPAKTUYECKUE 3aJaHusi, CBOOOJHO
OTIepHUpyeT 3HAHUSAMHU, YMEHHUSMH, IIPUMEHSET X B CUTYalUsAX MMOBBIIICHHOW CIIOKHOCTH.

— 3aUTEHO Ha OIICHKY «Xopomo» (4 6amia) — o0y4aronuiicss JeMOHCTPUPYET CPeIHUI
YpOBEeHb C(OPMHUPOBAHHOCTH KOMIICTEHIIM: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO
JOTYCKAIOTCS HE3HAYUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyIHEHUS MpU aHATUTHYECKUX
orepanusx, IepeHoce 3HaHU U yMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYALINH.

— 3a4TEHO Ha OLIEHKY «y/0BJeTBOPUTEILHO» (3 Oaia) — 00yyaroiuiicss 1eMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(POPMUPOBAHHOCTH KOMIIETCHIIMH: B XOZ€ KOHTPOJILHBIX MEPOIPHITHI
JIOMyCKAlOTCA OLIMOKH, TPOSIBIAETCS OTCYTCTBHE OTIENBHBIX 3HAHWM, YMEHHH, HABBIKOB,
00yJaromuicsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHs TPH OINEPUPOBAHUM 3HAHUAMH U
YMEHUSIMH NP UX NTEPEHOCE Ha HOBBIE CUTYALIUH.

— 3aUTEHO Ha OIIEHKY «HeYAOBJIETBOPUTEJbHO» (2 Oamia) — oOyuarouiuiics
JIEMOHCTpHUpYeT 3HaHus He Oosee 20% TeopeTHuecKoro Marepuana, JI0yCKaeT CyIEeCTBEHHbIE
OIIMOKHU, HE MOKET MTOKa3aTh UHTEJJIEKTYaJIbHbI€ HABBIKM PELICHUS POCTHIX 33]1a4.

— 3aYTEHO Ha OLIEHKY «HeYAOBJIETBOPUTENbHO» (1 6ai) — 00y4aromuics He MOXKET
NOKa3aTh 3HaHUS HAa YPOBHE BOCIPOU3BEACHUS U 00bICHEHHS HH(POpMAIIUY, HE MOXKET MOKa3aTh
UHTEJUIEKTyaJIbHbIE HABBIKU PEIIEHUs MPOCTHIX 3a1au.



