MUHHUCTEPCTBO MPOCBEIEHU S POCCUICKOI ®EJIEPALIUU

(denepajsbHOe rocyiapcTBeHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOE YUpeKAeHUe BbICIIEro

o0pa3oBaHus

«KpacHosipckuii rocy1apcTBeHHbIN MeJaroru4ecKuii yHuBepcurTer
um. B.II. AcradpneBar»

(KT'ITY um. B.I1. AcradneBa)

NPEJMETHO-IPAKTUYECKUA MOAYJIb

3akperuieHa 3a kadeapoit

VueOHbIii m1ax

Keanmuduxanus
Dopma 00yueHUs

Opranuveckuil CHUHTE3

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

OO0w1ast Tpy10eMKOCTb

E11 buojsiorum, XuMuu ¥ MEeTOAMKH 00y4eHuUst

44.03.05 buonorus u xumus (0, 2026).plx
44.03.05 Tlemaroruueckoe oOpazoBanue (C AByMs IPOQUISIMUA TOATOTOBKH)
HanpasnenHocts (mpoduib) 00pazoBarenbHON IPOrpaMMbl BHONIOTHS 1 XUMUS

0akajaBp

O4Has
33ET

Yacos 110 y4eOHOMY IUIaHy

B TOM 4HCJIC:

ayTUTOPHBIC 3aHATU

CaMOCTOATCIIbHAsA pa60Ta

KOHTaKTHas pa60Ta BO BpEMA

npomexytouHoi arrecraruu (MKP)

Pacnpe)lene}me YacCoB JUCHMIIJINHBI IO CeMeCTPpaM

108 Bugs! KOHTpoONIsL B cemecTpax:

55,85

Cemectp
(<Kypc>.<Cemectp 10 (5.2)
Ha Kypce>) Hroro
Henens 12
Bun 3anstuit v PII VII PII
Jlexun 16 16 16 16
JlaGopatopHsbie 36 36 36 36
KorTpons Ha 0,15 0,15 0,15 0,15
MIPOMEKYTOUHY IO
aTTecTaluIo (3a4er)
B ToMm umcne B popme | 2 2 2 2
MPAKT.TIOATOTOBKH
Uroro ayn. 52 52 52 52
KonrakrtHas pabora 52,15 152,15 | 52,15 | 52,15
Cawm. pabota 55,85 | 55,85 | 55,85 | 55,85
Hroro 108 108 108 108




IIporpammy cocTaBuI(1):

K.X.H, doyenm, Pomawrxosa FOnus I'ennaovesna

Pabouast nporpamMma AUCIUIUINHEL

paspabotana B cootBercTBur ¢ ®I'OC BO:

DenepasbHBIA TOCYAAPCTBEHHBIN 00pa30BaTebHbIN CTAHAAPT BRICUIEr0 00pa30BaHusI - GaKalaBpHaT 10 HAPABICHHUIO TOATOTOBKU
44.03.05 IMemaroruueckoe oOpazoBanue (¢ IByMs IpoQUIsIMHU NOATOTOBKH) (Tprka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

44.03.05 INenaroruueckoe oOpazoBaHue (¢ IByMs IpOQUISIMHA HOATOTOBKH)
HamnpagneHnHocts (poduiib) 00pa3oBaTenbHOil MporpaMMbl BHOIOTHS 1 XUMHUS

YTBEP>KICHHOTO YUEHBIM coBeTOM By3a OT 24.06.2026 mpotokoi Ne .

Pabouas nporpamma o1oOpeHa Ha 3aceaHuu Kadeapbl

IIporokom ot 06.05.2026 r. Ne 8

3aB. kadenpoit 1.0.H., mpodeccop, Autunosa Exkatepuna MuxaiinoBHa

CoracoBaHo ¢ npenctaButessiMu padboroaareneii Ha 3acenanut HMC YT'H(C), mpotokos Nel0 ot 14.05.2026 r.

TIpencenaress HMC YTH(C) k.6.H., nouieHtT Antunosa CeeTnana BanepbeBHa



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

(hopMupoBaHUe NPEIMETHBIX KOMIICTEHIIUH CTYICHTOB IIEAarOTNYeCKOro 00pa3oBaHMs HA OCHOBE OBJIAICHHS COJICP)KaHUEM
nucturuael "Opraanyecknii cuaTes".

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pa3gen) OIL: | F1.B.02

2.1 | TpeGoBaHusi Kk NpeaBapUTEIHLHOH MOATOTOBKE 00yUYal0LIerocs:

2.1.1 | llpuknagaass XUMUs

2.1.2 | Heopranuueckuii cuHTe3

2.1.3 | Oprannyeckas XUMHs

2.1.4 | dusnueckas ¥ KOJUIOMIHAS XUMHMS

2.1.5 | Ananutryeckas XUMHUS

2.1.6 | OOmiast 1 HeopraHUYECKask XUMHUS

2.2 | Jucuuniauubl (MOIY/IU) M NPAKTHKH, A1 KOTOPBHIX 0CBOEHHe JAHHON AMCUMIIMHBI (MOAYJ/Isl) HEOOX0AMMO KaK
npeamecTByonee:

2.2.1 | BelmosHeHHE | 3allMTa BBITYCKHOW KBAIH(UKAIIMOHHON PaboThI

2.2.2 | IIpakTHKa M0 SKCIEePUMEHTATbHON XUMUH

2.2.3 | Xumust XMHOUIHBIX U BEICOKOMOJIEKYIISIPHBIX COSTNHEHUI

3. POPMUPYEMBIE KOMIIETEHIIUH 1 THIUKATOPBI UX TOCTHXEHUA

IIK-1: CnocoGeH ocBanBaTh M MCMOJIb30BATH TeOpeTHYECKHE 3HAHUS U MPAKTHYECKHe YMEeHUsI U HABBIKU B MPeAMEeTHOI
00J1aCTH MPHU pelieHNH NpodeccHOHANBHBIX 32124

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U JUAAKTHYECKHE eJHHULbI IPeIMeTHOI 00/1acTH (IIpenojaBaeMoro npeaMera)

3HaThb:

VYposens 1 3HaTh B 00LIMX YepTax CTPYKTYpPY, COCTAB U AUAAKTUYECKUE €IUHULBI JUCIHIUINHBL
«OpraHu4yecKuil CHHTE3».

Yposens 2 3HaTb CTPYKTYPY, COCTaB U JUIAKTUUECKHUE €MHHIbI AUCHUILINHBI « OpraHu4ecKuii
CHHTE3».

VYposens 3 3HaTh U XapaKTEpU30BaTh CTPYKTYpY, COCTAB U AUIAKTHUECKUE €AUHUIIBI JUCLUIIUHBI
«Opranuyeckuil CHHTE3».

YMmern:

VYposens 1 YMeTh OCyIIeCTBIATE OTOOP OTAENBHEIX YIIEMEHTOB YIeOHOTO COAEePKAHUS 110

aucuuinHe «OpraHuYeckuil CHHTE3» 1T €ro peaid3alii B 00pa3oBaTeIbHOM Iporecce
C IIOMOII[BIO MEIATOTMYECKHUX TEXHONOTUM, B ToM uncie KT, B coOOTBeTCTBHH C
tpebosanuamu GI'OC OO u T'OC COO.

VYposens 2 VMeTb ¢ IOMOIIBI0 HACTABHHKA OCYILIECTBISThH 0TOOP Y4eOHOr0 CoepKaHHs 110
aucuuiinie «OpraHuYecKuil CHHTE3» 1T €ro peaid3alii B 00pa3oBaTeIbHOM IpoLecce
C IIOMOII[BIO MEIATOTMYECKHUX TEXHONOTUM, B ToM uncie MKT, B cOOTBeTCTBHY C
tpebosanuamu GI'OC OO u ®T'OC COO.

VYposens 3 YMeTh oCcyecTBISTh 0TOOp yUeOHOTO CoiepKaHus o AUCIMIUINHE «OpraHudecKuit
CHHTE3» JJISl €T0 Pean3aliii B 00pa30BaTeIbHOM MPOIIECCE C TTOMOIIBIO MEIarorH4eCcKuX
texHosorui, B oM uncie KT, B coorBercTBuE ¢ TpedoBanusmu GPT'OC OO u ®TOC

COO.

Baagern:

Yposens | Brnaners HEKOTOPBIMU HaBbIKAMU peLIEHHs IPO(ECCUOHATIBHBIX 33/1a 110 00yUYEHUIO
XMMHH C UCIIOJIb30BAaHUEM 3HAHUH B 001aCTH XMMUYECKOTO CHHTE3A.

Yposens 2 Brnaners HaBblKkaMu peleHus Ipo(eCCUOHATIBHBIX 3a/1a4 110 00YUYEHUI0 XUMUU C
HCIIONB30BaHUEM 3HAHUH B 00JIACTH XMMHYECKOTO CHHTE3a Ha 0a30BOM ypOBHE.

Yposens 3 Brnaners HaBbIKaMu pemieHust NpodecCHOHATIBHBIX 33/1a4 TI0 00YUYESHHIO XUMHU C

HCITOJIB30BAaHNEM 3HAHHUH B 0071aCTH XMMHUYECKOTO CHHTE3a B HCCTaHAAPTHBIX CUTYyallUAX
WK CUTYyalUusIX MOBBIIICHHOM CJI0KHOCTH.

IIK-1.2: YMeeT ocyniecTBIATH 0TOOP Y4eOHOI0 CO/IEP:KAHUS /151 €ro peajnu3ali B pa3jnyHbIX (popMax o0yyeHus B
€00TBeTCTBHH ¢ TpedoBanussmu ®IroC OO0

3HaTh:

Yposens 1 3HaTh HEKOTOPHIE IPUHIUIEI 0TOOpA YUeOHOT0 COAEpKaHuUs IJIsl €ro peaslu3aluy B
pasnu4HBIX hopMax o0ydeHHs: B cOOTBeTCTBHU ¢ TpeboBanusiMu PI'OC OO.

Yposens 2 3HaTh NPUHIMIIEI 0TOOPa y4EOHOTO COEpIKaHUS UISl €TO Peaau3aliy B Pa3IMIHbIX

(dopmax o0y4deHust B coorBercTBuM ¢ TpeboBaHusaMu @I'OC OO Ha 6a30BOM ypoBHE.

Yposens 3 3HaTh NPUHIMIIEL 0TOOpA Y4EOHOr0 COEpIKAaHUS JUIsl €0 Peaau3aliy B Pa3IMIHbIX




(opmax o0yueHus B coorercTBuy ¢ TpedoBanusMu @I'OC OO Ha NpOJBUHYTOM YpPOBHE.

Ymern:

Yposens | YMeTh MPOsIBIATh HEKOTOPbIE YMEHUSI OCYLIECTBISTH OTOOP yueOHOI0 COAEpKAHMS AT
€ro peajlu3alluy B pa3sinuHbIX GopMmax o0ydeHus B cOOTBeTCTBUU ¢ TpedosaHuamu OI'OC
00.

VYposens 2 YMeTb ¢ TOMOIIBIO HACTABHUKA OCYIIECTBIATH OTOOP yIEOHOTO COAEePKAHUS IS €TO
pean3anuy B pa3iniHbIx popMax o0ydeHus: B cCOOTBeTCTBUH ¢ TpeboBanusimu OT'OC
00.

Yposens 3 YMeTh caMOCTOATENBHO OCYLIECTBIATH OTOOP Y4EOHOTO COJIEPXKaHUs UL €T0 pealu3aluu
B pa3uuHbIX GopMax oOydyeHus B cooTBeTcTBUM ¢ Tpebosanusmu GI'OC OO.

Baagern:

VYpogsens 1 BraneTs HaBBIKOM OCYLIECTBILITH OTOOP yUE€OHOIO COAEPKAHUS B COOTBETCTBUM C
tpeboBanusamu GI'OC OO.

VYposens 2 BrazieTs HABBIKOM OCYIIECTBIISATE OTOOp yUeOHOTO COmep KaHUs AT €T0 pealH3alui B
cootBercTBUU ¢ TpeboBaHusiMu ®I'OC OO.

VYposens 3 BrazieTs HAaBBIKOM OCYIIECTBIISATE OTOOP yUeOHOTO COmep KaHUS AT €T0 pealH3alui B

pasnnuHbIX GopMax o0yueHus B cooTBeTcTBUH ¢ TpeboBanusmu OI'OC OO.

TIK-1.3: /leMoHCTpUpPYeT YMeHHe Pa3padaThIBaTh pa3judHbie (POPMbI y4eOHBIX 3aHATHIL, MNPUMEHATH METOAbI, IPHEMbI 1
TeXHOJIOTUH 00yUYeHHsI, B TOM YHcJIe HHpOpMALMOHHbIE

3HaThb:
VYposens 1 3HaTh HEKOTOPbIC (HOPMBI YUEOHBIX 3aHIATHH, MIPUMEHITh METO/IbI, IPHEMbI U TEXHOJIOTHH
00yueHHsI.
Yposens 2 3HaTh pa3nuuHble HOPMBI YISOHBIX 3aHATHH, IPUMEHATH METOJIBI, IPUEMBI M TEXHOJIOTHU
0o0yJeHusl.
Yposens 3 3HaTh pa3nu4Hbie (OPMbI YUEOHBIX 3aHITUH, IPUMEHSTH METO/IbI, IPUEMbI U TEXHOJIOTUH
00yueHHs1, B TOM 4HCIIe HHHOPMALMOHHBIE.
YMmers:
Yposens 1 YmMmertsb pa3pabaTeiBaTh HEKOTOPBIE POPMBI YUEOHBIX 3aHATHIA, TIPUMEHSATH METO/IbI,
MIPUEMBI ¥ TEXHOJIOTHU O0Y4EHUSI.
Yposens 2 YMeTh pazpabaTbiBaTh pa3auyHbie GOPMBI pa3nuyHbie GOPMBI yUeOHBIX 3aHATHH,
MIPUMEHSATH METO/Ibl, IPUEMBI U TEXHOJIOTUH 00yUCHHUS.
Yposens 3 YMeTh pa3pabdaTeiBaTh pa3nuuHble (JOPMBI yUEOHBIX 3aHATUH, IPUMEHATH METOIBI,
MPUEMBI ¥ TEXHOJIOTHH 00YUIEHUs, B TOM YHCIIe HHPOPMAIIMOHHBIE.
Baaners:
Yposens 1 Brnagets HEeKOTOPHIMU HaBBIKAMHU Pa3pabOTKU yueOHBIX 3aHATHH, IPUMEHSITh METOBL,
MPHUEMBI U TEXHOJIOTHU O0Y4EHHUSI.
Yposens 2 Bragers HaBbIKaMu pa3pabOTKH HEKOTOPHIX (JOPM YUEOHBIX 3aHSATHIH, TPUMEHSITH METOIbI,
MPHUEMBI U TEXHOJIOTHU O0Y4EHUSI.
Yposens 3 Bragers paznmaHbIME (HOpMaMH YIEOHBIX 3aHATHH, TPUMEHATH METOJIBI, IPUEMBI H
TEXHOJIOTHH 00yUYeHHs, B TOM Ynciie HHOOPMAIIHOHHBIE.
4. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJIMHBI (MOAY JIS)
Kon HaunmenoBaHue pa3/iesioB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unte | [lpumeuyanue
3aHATHSA 3aHaTus/ Kypc HUH U 3J1. pecypchl | PaKT.
Pa3nen 1. Paznen 1. MeToasl u mpuemMbl
OPraHMYecKoro CHHTe3a
1.1 Tema 1. BBegenue B opranndeckuii CUHTE3 10 6 IIK-1.1 IIK- JI1.1 JI1.3 Bxoanoii
(29). 1.2 TIK-1.3 KOHTPOJb
Tema 2. CtpaTerus u TakTuKa (TectupoBanue),
XUMHUYECKOTO CHHTe3a (24). COCTAaBJICHUE
Tema 3. MeToasl ¥ IpUEMBI KOHCIIEKTOB
OpraHuuecKoro cuuresa (2u4). /Jlex/ JICKIHH 110
TeMaM




1.2

JIabopatopHas padora Nel «IIpaBuna
paboThI B 1a00paTOpUH XMMHUYECKOTO

cuHTe3a. [IpaBuiia TexHUKH 0€30MacHOCTH.

Xumuueckas nocyna» (44).
JlaGoparopnas padota Ne2 «Mertoabt
BBIJICJICHHSI U OYHCTKH BEIIECTB.
[leperonka mpu arMocdhepHOM
JaBieHum (449).

JlabopatopHas padota Ne3 «Metomabt
BBIJICTICHUSI X OYMCTKH BEILECTB.
Ieperonka ¢ mapomy (44).
JlabopaTopHnas pabora Ned «Briuenenue
3(bUPHBIX Macesl METOJIOM
SKCTpaKum» (44).

JlabopaTophas pabora No5 «Metozabl
OUYHCTKH TBEPBIX BEILECTB.
[Mepexpucrammu3anus ¢ TOPTIUM
¢unbTpoBaHueM. Bo3ronka 6eH30iHOM
KHCIOTBI (44). /J1a6/

10

20

IK-1.1 TIK-
1.2 TIK-1.3

J1.3

OT4eThl o
n1abopaTOpHBIM
paboTtam

1.3

Tewma 1. CriocoObI BBIpaXKCHUS
KOHLEHTPAIUU PACTBOPOB B XUMUUECKOM
cunTtese (124).

Tema 2. PaccTaHoBKa K03()(DUIIUEHTOB B
OBP ¢ yuactuem opraHu4ecKux

(15q). /Cp/

10

27

IK-1.1 TIK-
1.2TIK-1.3

JI1.3

NuanuBunyansa
oe JJoMallHee
3amanue Nel,
MUCbMEHHAS
KOHTPOJIbHAS

pabota Nel

Paznen 2. Paznen 2. Cunres
OpraHUYecKHX BellecTB

2.1

Tema 4. Peakunu okucieHus
yII1€BO10poI0B (24).

Tewma 5. Peakuu okucneHnus
KHCIIOPOJICOIEPIKAIIIX COeTUHEHHUH (21).
Tewma 6. Peaku BoccTanoBieHus (24).
Tema 7. Peakuuu 3amenieHus B
apoMaTu4eckoMm psny (249).

Tewma 8. Peakiun, Begyuue K
oOpazoBanuto C-C-cBs3u (2u). /Jlex/

10

10

TIK-1.1 IIK-
1.2TIK-1.3

JI1.2J11.3

CocraBneHnne
KOHCIIEKTOB
JICKIIUH I10
TEMawm,
HaIlMCaHHe

pedepara

2.2

JlabopatopHas pabora Ne6 «CHHTE3BI IO
TeMe: peaKIuH OKUCICHUS 1
BOCCTaHOBJICHUS. CUHTE3 alleTOHA, CHHTE3
AQHTPAXUHOHAY.

JlabopaTopHas pabora No7 «CHHTE3BI IO
TeMe: peaKkInu KapOOHOBBIX KHCIOT M UX
npou3BoaHbIX. CHHTE3 dTHIIaLeTaTa,
CHHTE3 OyTHIalleTaTa, CHHTE3
M30aMIJIALETaTa.

JlabopatopHas pabora Ne8 «CHHTE3BI 1O
TeMe: peaKinu KapOOHOBBIX KHCIOT M UX
pou3BOHbIX. CuHTe3 B-
NEHTAALETUITIIOKO3bl, CHHTE3
AIeTHIICATHIIMIIOBON KHCIIOTBD).
JlabopaTophas pabora Ne9 «CuHTe3bI O
TeMe: peakuuu KoHaeHcanun. CuHTe3
(benondranenna, GyopecienHa,
KOPUYHOM KUCTIOTED. /J1ab/

10

16

IK-1.1 TIK-
1.2 TIK-1.3

J11.2J11.3

OT4eTs! o
J1a00paTOPHBIM
paboram

23

Tewma 3. CuHTE3BI HA OCHOBE PEAKITHI
OKHCJICHHUs U BoccTaHOBIeHUS (144).
Tema 4. CunHTe3bI HA OCHOBE peaKkuUuit
koHzeHcauuu (14,854). /Cp/

10

28,85

IK-1.1 IIK-
1.2 TIK-1.3

JI1.2J11.3

unuBuayansH
o€ JJoMaIllHee
3amanne No2,
MUChbMEHHAs
KOHTPOJIbHAS
pabora Ne2

24

3auer /KP3/

10

0,15

IK-1.1 IIK-
1.2 TIK-1.3

JI1.2JI11.3

Bormpocsr k
3aueTy

5. ®OHJI OIEHOYHBIX CPEJICTB

5.1. KonTpoJbHbIe BONPOCHI U 3aJaHUS




Bxo1HO# KOHTPOJIb (TECTUPOBAHUE)

3ananue Nel (BbiOepuTe OMH BapuaHT 0TBeTa) DopMyria BBICIIErO OKCH/IA 3JIEMEHTa, 00pa3yroIlero Bo0poaHoe coeanHenne DH2,
HUMeeT BULI:

1) 302

2) 303

3) 230

4) D04

3ananue Ne2 (BbIOepUTE OJUH BapHaHT OTBeTa) BelecTsa, colepkaliue ToNbKO KOBaJIEHTHBIEC MOIIPHbIE XUMUUECKHE CBA3Y,
IPUBEJCHBI B PSIY:

1) PF5, C1207, NHA4CI

2) F2, H2504, P205

3) H3PO4, BF3, CH3COONH4

4) NO2, SOCI2, CH3COOH

3ananue Ne3 (BeiOepute onuH BapuaHT otBera) Cmemanu 200 r 20%-1oro 1 300 r 10%-HOTO pacTBOPOB IIIIOKO3BI. MaccoBas 101
BEIECTBA B MOJyYEHHOM pacTBope paBHa %

1) 15

2) 16

3) 18

4) 14

Texymuit KOHTPOIb
IIpumeps! 3a1annit HHINBHUAYAJIHHOTO JOMAaIIHero 3aganms Nel
Bapwant 1

1. OmpenenutTe MacCOBYIO JOJIO pacTBOPA, MOITydIeHHOTO npu cMmemmBaHuu 100 Mir pacTBopa CEpHOIT KUCIOTHI C MACCOBOM J0JIEH
40% (mnotHOCcThIO 1,303 1/cM3) 11 500 M 0,5 M pacTBopa cepHO KUCIOTHI (TUIOTHOCTH 1,07 T/cMm3).

2. dns nonyuenus HackimenHoro npu 1000C pactBopa HuTpata Hatpus, 06110 B3T0 500 Mi1 Bos! ipu 40C. Tlomy4ueHHbIH pacTBOp
oxnaxzeH 10 200C. Paccuuraiite Maccy BBINABIIEro 0Caka, €CiM paCTBOPUMOCTE COJIM MPH yKa3aHHBIX TeMIepaTypax paBHa
cootercTBeHHO 176 1 88 1/ 100 r Bogpl. YeMy paHa MoJIsipHast 10J1s BELIECTBA B OXJIAXKICHHOM pacTBOpeE.

3. PaccumraiiTe paBHOBECHBIH MOTECHIHAT IIMHKOBOTO AJIEKTPO/a B cysib(haTHOM pacTtBope nnHkoBanus mpu S00C. Cocras
anektponuta cieayromii: ZnSO4 — 0,05 mons/i, Na2S04 — 0,01 mouns/n, A12(SO4)3 — 0,001 mouns/n. [punste, uto E0Zn2+/Zn,
323 K= E0Zn2+/Zn, 298 K.

Bapuant 2

1. CkoJibko rpaMMOB cynb(daTa HaTPHs U MIT BOZBI CIEIYET B3STh Uil IpUrotoBieHus HackimeHHoro mpu 20 0C (16%, niaoTHOCTD
1,141 r/cm3) pactBopa oobeMoM 1,5 1. Uemy paBHa pacTBOPUMOCTB CyJb(aT HaTpus MPH ITOH TeMIeparype.

2. IIpu 293 K u p = 101 xITa pacTBOpUMOCTB cepoBOOpOAa B BoJie paBHa 2,58 (M3/M3 Bojbl). Paccunraiite MaccoByio 10O
CEepoBOJOPOJIa B TAKOM PacTBOPE.

3. PaccumTaTh 3J1€KTPOHBIC TIOTCHIIMAIBI MATHKS B PACTBOPE €0 COJIH MPH KOHIeHTpanusax nona Mg2+ 0,1; 0,01 u 0,001 moms/m.

5.2. Tembl NHCBMEHHBIX PadoT

Tembl nekuui JJIs1 COCTAaBJICHHA KOHCIIEKTOB

Tema 1. BBenenve B opraHndecKuii CHHTE3

Tema 2. CTpaTerus XMMHUYECKOTO CHHTE3a

Tema 3. MeTob! U IpUEMBI OPTaHUYECKOTO CUHTE3a

Tema 4. Peakiuu OKUCIEHHS  yTIEBOJIOPO/IOB

Tema 5. Peakuiuu oKUCIIEHUs KHCIIOPOJCOAEPKAIINX COSIMHEHUI
Tema 6. Peakiiuy BOCCTaHOBIIEHUS

Tema 7. Peakuuu 3amenieHusl B apOMaTHYECKOM Py

Tema 8. Peakuuu, Benymue k obpasosanuio C-C-cBsizu

Tembt JJIA BBIIIOJIHEHUSA OTYETOB 110 J'Ia60paTOpHI)IM pa60TaM

JlaGoparophas pabora Nel «IIpaBuia paboTsl B 1a00paTopuu XMMUYECKOTo CUHTe3a. [IpaBuia TeXHUKH G€3011aCHOCTH.
XuMudeckast mocya».

JlaGopaTopHas padota Ne2 «MeTob! BEIIENCHUS U OYUCTKU BelIecTB. Ileperonka npu aTMocepHOM AaBICHUNY.
JlaGoparopHas pabora Ne3 «MeTobl BbIICICHHS U OYUCTKH BenlecTB. [leperoHka ¢ mapom.

JlaGoparophas pabora Ned «Briienenue 3UpHBIX Maces METOJJOM 3KCTPAKLIUI.

JlaGopaTopHas padota Ne5 «MeToIpl OYNCTKU TBEPIBIX BElIeCTB. [IlepexpucTaum3anys ¢ TopsiauM GuiibTpoBaHreM. Bo3ronka
OCH30HOM KHUCIIOTHI».

JlaGoparophas pabora Ne6 «CHHTE3BI IO TEME: peaKIMi OKUCICHHS U BOCCTaHOBNIeHHs. CHHTE3 alleTOHA, CHHTE3 aHTPaXUHOHAY.
JlaGopatophas pabora No7 «CHHTE3BI 110 TEME: pEaKkiiMi KapOOHOBBIX KHCIOT M UX NPOU3BOAHBIX. CHHTE3 ATHIIALETaTa, CHHTE3




OyTuianerara, CHHTE3 U30aMHJIALETATa.

JlaGopatophas pabora Ne8 «CHHTE3BI 10 TEME: pPEaKIUK KapOOHOBBIX KHCIOT M UX MPOU3BOAHBIX. CHHTE3 B-IICHTAaleTHIITIIOKO3bI,
CHHTE3 alleTHIICATUIMIOBON KHCIOTBD).

JlaGopatophas pabora Ne9 «CuHTe3bI IO TeMe: peakiuu KonaeHcauu. Cunre3 Genondranerna, Gpiayopecienta, KOpUaHOU
KUCIIOTBI».

Tems! pedeparon

. XMMHYECKHE METOIBI aHAIM3a ITOYBHL.

. XUMUYECKUI COCTaB MUHEPAIbHON U TUTHEBOU BOJIBI.

. ApreHToMeTpu4ecKrue METO/Ibl aHAIN3a JIEKAPCTBEHHBIX CPEJ/ICTB.

. MeTob1 SKCTpaKIiK B UCCIIEIOBAHUH PABHOBECHH.

. [Ipo6neMbI kayecTBa MUTHEBON BOIBI.

. «Tony06ast KpoBbY» U UCTOPHS IEPPTOPAHOB.

. HarypanbHble 1 HCKyCCTBEHHbBIE CHMITATUIECKHE YePHUIIA.

. XMMHUYECKHE «CallbI» U «aKBapUyMbD) (POCT KPUCTAILIOB).

. XuMudeckue Jachl (KojieOaTeIbHbIC pEeaKIlnu).

. ’Ku3nb, 1eATeNbHOCTD U Hay4HbIE paOOTHI BHLIAIOIINXCA OTEYECTBEHHBIX YUEHBIX-XHMUKOB.
. [IpoMmbIIIIIEHHBIE BPEIHBIC Ta3bl — 3arPS3HUTEIH aTMOC(EPHI.

. MuHepasbHbIe y100peHHs, KiiacCu(UKaIus, CBOWCTBA U IPUMECHEHHE.
. XuMuncTKa. BeiBeIeHNE TIATEH.

. ’KecTkoCTh BOABI 1 METOMIEI €€ YCTPaHEHUSI.

. XMMHYECKUM aHaAJIU3 MOJIOKA.

. YauBUTENIbHBIE CBOKCTBA BO/IBI.

. AHanu3 CHEroBOM BOJIBI.

O 00 1N N A~ W —

— s = e e e e
NNk WD~ O

5.3. ®oH1 OLIEHOYHBIX CPEACTB

HepequL THUIOBBIX PACYCTHBIX 3a/la4 K 3a4€Ty I10 JUCHUIIIIMHE «Opl"aHI/ILIeCKI/Iﬁ CHUHTE3»

1. McTopus BOSHUKHOBEHUS U Pa3BUTHsI OPIaHUUECKOI'O CUHTE3a.

2. OCHOBHBIE 3Talbl XUMUYECKOTO CHHTE3A.

3. [InaHupoBaHKE CUHTE3a: a) OT UCXOHOTO COCMHEHHUS K [[EJIEBOMY (CHHTETUYECKOE TUIAHUPOBaHHUE), 0) OT LIEJIEBOTO COCANHCHHUS
K UCXOTHOMY (PETPOCHHTETHIECKOE IUNIAHUPOBAHHE).

4. PerpocunteTnueckuii ananus. Tpanchopmaruu. Tpanchopmarus pacwieHenus (mo C-C csasu). Tpanchopmanms
(hyHKIMOHAIBHBIX TPy (BBECHUE, U3MEHEHHE, YAaICHUE).

5. [lnanupoBanue cuHTe3a. CHHTOHBI M CHHTETHUECKHE DKBUBAJICHTHI. ACCOIIMATHBHBIN aHAIU3.

6. MeTobI BBIICNICHNS 1 OYUCTKY OPTraHMYECKUX COSTMHEHNH. DKCTPAaKLU KHUIKOCTEH U TBepAbIX BemiecTs. [Ipnbops s
SKCTParupoBaHHUA.

7. Cnioco0sI meperonku. [leperonka npu armocdepHom napienun. OpakiuonHas (IpobHas) meperoHka. [leperonka ¢ BOJISHBIM
napom. Ileperonka B Bakyyme.

8. MeTo/pl BBIACICHUS U OYMCTKUA OPraHMYECKUX CoeqUHEHUH. OUnCcTKa TBEPBIX BEIIECTB MEPEKPUCTAIUIM3ALIMEH U3 BOJBI U U3
OpraHu4ecKux pacTBopureneil. Beioop pactBoputens. Bosronka.

9. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PeaKni. BaxkHeHIIne OKUCITUTEH B OPraHUYECKOM CHHTE3E.

10. Okucnenue ankaHoB. AyTOOKHCIICHHE.

11. Oxucnenne KpaTHOW CBS3U (PEaKIMU STIOKCHINPOBAHNUS, MEXaHU3M 00pa30BaHMUsl IUC-TIIUKOJIEH, OKUCIICHUE AIKEHOB B
TIPUCYTCTBUHM COJIEH, pEaKIMu 030HUPOBAHHMSA).

12. Oxucnenne CIupTOB, aTbIETHIOB, KETOHOB.

13. OkucneHre apoOMaTHYECKUX COSIMHEHNH (CUHTE3 XHHOHOB, OKHCJICHHUE C PACILEINICHUEM apOMAaTHUYECKHX sIIIep, OKUCIICHHE
OOKOBBIX IIETIEH B apOMATUYECKUX YIIIEBOIOPOIAX ).

14. MexaHu3M KaTaJIMTUYECKOTO TUAPUPOBAHMsI KPAaTHBIX CBA3EH.

15. BoccranoBneHue CIUPTOB J0 YTIIEBOAOPOIOB.

16. BoccranoBneHne KapOOHUILHOM IPyMITE B allbAETHIaX U KETOHAX B PA3JIMYHBIX yCIOBHUSIX.

17. BoccTaHoBieHne KapOOHOBBIX KHCIOT U MX IPOU3BO/IHBIX.

18. HykieoduipHOE 3aMelIeHre Yy HaChILEeHHOTO (Sp3-rHOpHIHOro) aroMa yriiepoaa. Mexann3mel peakiuid Tua SN 1. MexaHu3Mel
peaxtwii SN2.

19. HykneounbHoe 3aMeleHHE TAIOTEHOB B aJIKHWIITaJIOTCHUIAX.

20. HyxneodunbHoe 3aMelIeHHe THIPOKCUIIBHOM IPYIIIBI B CIUPTAX.

21. HykneodunbHoe 3amenieHne y anugarnieckoro (Sp2-ruOpuaIHoro) aroma yriepoja.

22. CuHre3 KapOOHOBBIX KHCIIOT M UX HPOU3BOAHBIX.

23. Crioco0Obl MOTyYeHHUs] IEPBHYHBIX / BTOPUYHBIX / TPETHIHBIX aMAHOB.

24. TleperpymMHUPOBKH, UCIOIBE3yEeMBbIe JUIS TOJYIeHHs IIEPBUYHBIX aMUHOB (pacuieruieHre mo ['odpmany, pacmieruienne no HImuary,
neperpynnuposka Kypuuyca, neperpynnuposka JlocceHa, neperpynnupoBka bekmana).

25. KonpeHcamus ajapIeruoB 1 KETOHOB C: allbICTHIaAMU M KETOHAMHU, CJIOKHBIMU d(UpPaMH, aHTHIPUIAMU KapOOHOBBIX KHUCIIOT
(peakuus [Tepkuna).

26. KonpeHcaius aiapIeruioB 1 KETOHOB C: HUTpoaJikaHaMmu (peakuus ['eHpu), ankuHamu (peakius ®aBopckoro), yrieBo10poIaMH.
27. KoHaeHcanus anbIeruI0B ¥ KETOHOB ¢ B-ANKapOOHMIFHBIME COeqMHeHUAMH (peakius KueBeHaress).

28. KonpeHcanus anbaeruioB U ketoHoB. CroxHodpupHas KoHaeHcaius KisiizeHa.

29. KoHaeHcanus anbIeruIoB ¥ KeTOHOB. Peaknust Muxasist (COnpspkeHHOE MPHCOSANHEHHE HYKIIeo(hIIa K o, B-HeHACHIIICHHBIM




cucremMam).
30. [InazoTupoBaHHe U PEaKINH JHUA30COeTNHEHUH.

5.4. IlepeyeHb BHI0OB OLCHOYHBIX CPEJICTB

6. YYHEBHO-METOIAMYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIIMHBI (MOJY JIs1)

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas auUTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI
JI1.1 | Unanmgunos U. 3., Teopust XUMHUKO-TEXHOJIOTHYECKHUX IIPOIIECCOB OPTaHUIECKOTO Kazans: Kazanckuii HaygHO-
I'aBpuiios B. 1. cUHTe3a: yueOHoe mocodue HCCIIE0BATEIbCKUI
TEXHOJIOTHYECKHI YHUBEPCUTET
(KHUTY), 2012
JI1.2 | ®unatoBa E. A. OyHKIIMOHATN3AIINS OPTaHMYECKUX COCTUHEHUI: yueOHoe Pocros-na-Jlony, Taranpor:
rocobue IOxHsbI# dhenepanbHbIi
yHuBepcuter, 2020
JI1.3 | Bopucos, 1. M., OpraHu4eckuii CHHTE3: y4eOHO-METOIUYEeCcKoe Tocodue VYoa : BI'TTY umenn M.
Ucnamrynosa A. 3., Axmyisl, 2014
Sxynosa JI. P.

6.3.1 JInueH3noHHOE U CBOOOIHO PACIIPOCTPAHsIeMOe MPOrPaMMHOe ofecriedeHre, B TOM YHCJIe 0Te4eCTBEHHOT0

Mpou3BOACTBA

JJ1s1 OCBOGHUS TUCIMILIMHBI HEOOXOAUM KOMITBIOTEP C TpaMuecKoil OnepalnoHHON CHCTEMO, OHUCHBIM NMaKETOM IPHIIOKECHHUH,
HHTEepHET-Opay3epom, porpammoit it ureHuss PDF-daiiios, mporpammoit 1uis mpocMoTpa u3o0paxeHuit u Buaeodaition u
MIPOTpaMMOM I pabOTHI C ApXHUBaMHU.

6.3.2 Ilepeuenn npogeccuoHAILHBIX 0a3 JTAHHBIX U HHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. Elibrary.ru: anekrpoHHasi 6uGnuoTeuHas cucteMa : 6a3a JaHHBIX COACPIKUT CBEICHHS 00 OTEUCCTBEHHBIX KHUTAX U
TIEPUOTUUECKUX U3IaHUSX 110 HayKe, TEXHOJIOTUH, MEUIIHHE 1 00pa3oBaHuio. Anpec: http://elibrary.ru. Pexxum noctyma:
MHnuBuayanbHbIN HEOTPaHUUEHHBIH JOCTYTI.
2. DNEeKTPOHHO-OMOIMOTEYHAs cUCTeMa « Y HUBEpCUTETCKasi OMbanoTeka oHnan». Anpec: https://biblioclub.ru. Pexxum nocryma:
MupuBuayanpHblil HEOrPaHUUEHHBIH JOCTYIL.
3. DnexTpoHHO-0nbIMOTEUHas cucTeMa n3natenseTBa «JIAHBy. Anpec: e.lanbook.com. Pexxum noctyna: HauBuayaabHbINR
HEOTpaHMYEHHBIH TOCTYTI.
4. ObpazoatenpHas wiardopma «kOpaitm». Anpec: https://urait.ru. Pesxum nocryna: MHIuBHIyanbHEI HEOTPAHUYEHHBIH TOCTYIL.
5. UC AHTtumnnaruar: cucreMa oOHapyKeHHs 3aMMCTBOBaHuil. Anpec: https://krasspu.antiplagiat.ru. Pexxum mocryma:
MunuBuayanpHblil HEOrPAHUYEHHBIN JOCTYIIL.

7. MTO (o0opyaoBaHue U TEXHHYECKHE CPEACTBA 00yUeHHUs)

Ilepeuens y4eOHBIX ayAUTOPUIl U IOMEIEHUH 3aKPEIUISETCS ©KEr0JHBIM NPUKa3oM «O 3aKpeIlUIeHUU ay JUTOPUIN U ITIOMEILEHHH B

8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUILIIMHBI (MOY JIST)

ConepxaHne IUCIUILTHHBI « OpraHUYecKHil CHHTE3» H3I0KEHO B ABYX 0a30BBIX pasfenax. Pasmen 1 «MeToxs! u mpHeMsl
OPraHUYeCcKOro CHHTe3a» U pa3zen 2 «CHHTe3 OpraHnYecKUX BEIIeCTBy». 3ydeHHI0 OCHOBHOTO COJEPKAaHUS JUCIUTIINHEL
TIPEIIIECTBYET BXOJHON pa3zen (BXOJHOE TECTHPOBAHNE), KOTOPBII BRIABIIIET HAYAIBHEINH YPOBEHb HOATOTOBKH O0YUJarOMIHXCS.
AynutopHast paboTa BKIIFOUAeT IOCEIIEHHE CTYACHTAMH JICKIIUH 1 IJa00paTOPHO-IIPAKTHIECKHX 3aHATHH. Ha Jeknmsax mpoucxomur
H3YUYCHHUEC U KOHCIICKTUPOBAaHUE OCHOBHOI'O MaT€puajia AUCIUIIINHBI, Ha IPAKTUYCCKUX 3aHATHAX — O6Cy)i<[leHI/IC 1 3aKpCIJICHUC
M3y4aeMOTo MaTepHuaja 4epe3 BBIIOJHEHNE JIaDOPaTOPHBIX PadOT U BHINOIHEHNE MPAKTHYECKUX 331aHUH, YIIPAKHEHUH,
MICHMEHHBIX padoT U peleHue 3a1ad.
CamocrosrenbHas paboTa CTyIEHTOB BKIIIOUAET cleyromue GopMbl paboThl: paboTa ¢ KOHCHEKTaMHU JIEKLMH, U3y4eHHE OCHOBHOM U
JOIOJIHUTENILHOM IUTEepaTyphl 10 TeMaM Kypca, HOArOTOBKA U 0(popMIIeHUE 1a00paTOpHbIX paboT, MHUChbMEHHbIE paOOTHI 110 TEMaM,

BBITIOJTHEHUE MHAUBUAYAJIbHBIX JOMAITHUX 3az[aH1/1171, HanycCaHUe pe(bepaTa Io BLI6paHHOI>i TEME.

PexoMeHngamiu o o(OpMIICHHIO OTYETA IO JTA0OPaTOPHO padoTe

OtueTs! o 1a00paTOpHBIM paboTaM JOJIKHBI OBITH O(OPMIICHBI B OTJEIBHBIX TETPAAX AN 1a00paTOpHBIX paboT. 3arucH JOKHBI
OBITh BBIMOJHEHBI YETKO, aKKypaTHO ¥ TPAaMOTHO.
Otyer 1o 1a00paTOpHOI paboTe HAUMHACTCS C YKA3aHUS TEMBI, IeTIH, 3a1a4, MaTepHaIoB U 000pYyIOBaHUs, peakTUBOB. lanee

nu3jaracTcsa xon pa6OTLI B IIOPAAKE €r0 BBITIOJIHCHUSA. 3aKkaHYMBaACTCS OTUYET BBIBOJIJAMMH 110 pa60Te.

Ienbro kaxaoi 1ab0paTOpHOI pabOTHI ABIACTCS 3aKpEIUICHUE 3HAHUH, MOJYYCHHBIX HA JICKIMSIX M MPAKTHUYECKUX 3aHATHAX, a
TaKXkKe U3 y4eOHUKOB B pe3yJIbTaTe CaMOCTOATENILHON MOAroTOBKY. Ha 1abopaTopHOM 3aHATHH CTYAEHTaM NPEACTOUT pellaTh
y4eOHO-IT03HaBaTeNIbHbIE U CUTYallMOHHBIE 33/1a4H, BBIIOIHATD XUMUYECKUN 3KCIIEPUMEHT U JIEJIaTh COOTBETCTBYIOLINE BHIBOJIBI,
TIOATBEPK1asl WIIK ONPOBEPrasi TCOPETUUECKHUE PEANOCEUIKH.
B xoze skcniepuMeHTa CTYAEHTHI IPHOOPETAIOT I0JIe3HBIE HABBIKK PabOThI ¢ 1a00paTOPHBIM 000PYAOBaHUEM, CHHTE3UPYIOT




HEKOTOPbIE XUMUYECKHE COCIMHEHHUS, OCBAUBAIOT METO/IbI MX OYHCTKH M UICHTH(PUKALHH.
BriBobI 10 pe3ynbTaTtam gabopatopHoi paboThl GOPMYITHPYIOTCS HCXOAS U3 LIeeH U 3a1a4 paOdoThl U OTPAXKAOT NPUOOPETEHHBIC
HPAKTHYCCKHUE YMEHUS U HABBIKH.

PexomeHgaluu mo HanucaHui pedepara

Pedepar BoInonHseTCS Ha cTaHapTHON OyMare ¢popmara A4 (210/297). Tons: nesoe — 30 MM, npaBoe — 10 MM, BepxHee 20 MM U
HIKHee — 20 MM; HHTEpBaJI Oy TOPHBIN; WPUGT B TeKCTOBOM peaakrope Microsoft Word — Times New Roman Cyr; pasmep
mpudra — 14, BelpaBHUBaHUE 110 MIMPHUHE, a03alHbIA oTCTYH — 1,25 MM.

TuTynbHbIH TUCT 0HOPMIISIETCS COTTacHO 00pasiyy. Bee cTpanuibl pedepara HyMEpyIOTCsI, Ha TUTYJIBHOM JINCTE HOMEP CTPAHUIIBI
He craButcs. CofepikaHie HAYMHACTCS CO BTOPOH cTpaHuIbl. HOMep cTpaHHUIIBI CTABUTCS B ICHTPE HUXKHEW YacTH CTPAHUIIBL.

B comeprxanum 0TOOpaXkaroTCs Ha3BaHHsI OCHOBHBIX Pa3elioB pedepara ¢ yKazaHHEM HOMepa CTpaHuIl o TeKcTy. K o0s3aTensHBIM
paszenaM OTHOCSTCS: BBEJCHUE, OCHOBHAS YaCTbh, 3aKJIIOUSHHE, CIIUCOK JIUTEPATYPHL.

O0wem pedepara 3aBHCUT OT BEIOPAHHOW TeMBI, CpeiHUI 00beM pedepata coctaBiseT 15-25 crpaHull, KpaTkoe COOOLIeHUE — JI0 5
CTpaHHUII.

3aroyioBKM OCHOBHBIX pa3zieiioB pedepaTa (raBbl, maparpadsl) BEIISISIOTCS dKUPHBIM MIPU(TOM, BEIpABHUBAHHE O LeHTPY. Touku
B 3aroJIOBKax He cTaBsaTcs. Kaxas riaBa TODKHBI HAUMHATHCS ¢ HOBOM CTPaHHUIIBL.

TabmuIbl 1 PUCYHKH JOJDKHBI pAcIioiaraThes Mocje YIOMUHAHUS O HUX B TekcTe. Ha3BaHue TaOIMIbI pacionaraeTcst HaJl TabIuIe,
HOAIHUCE K PUCYHKY — IO PUCYHKOM. TabHIBl 1 PUCYHKH HyMEpYIOTCSI.

Beenenue conepxut nHdGopMaLuo 00 akTyalIbHOCTH BEIOpaHHOH TeMbl. Bo BBeleHNH yKa3bIBaeTCsl Lieslb HanucaHus pedepaTa u
3a/1a4u JUIS TOCTHKEHHS IOCTaBJIeHHO! 1enu. OCHOBHAsI 9acTh COAEPIKUT pa3/ielibl (TIaBhl U rmaparpadpl), packphIBaloIye
cofiep)KaHue TeMBI pedepata. B 3aKkII0UeHIH U3JIararoTcsl KpaTkue BBIBOJIBI IT0 pe3ysbTaTaM paboThl, XapaKTepU3YIOIIUe CTEIEHb
peIeHHs 33/1a4, TOCTABJICHHBIX BO BBEICHHUH.

Criucok JuTepatypbl JODKEH COJIepKaTh MUHUMYM 5 HanMeHoBaHUH. CIIMCOK JIUTEpaTypbl odopmirsieTcs: B aii)aBUTHOM MOPSIKE B
cootBercTBHHU ¢ TpeboBaHusiMU ['OCT: yka3piBaeTcs haMHUIIHSI U MHUIMAJIBI aBTOPA, HA3BaHKE JIMTEPATYPHOTO HCTOUYHHUKA, MECTO
W3/IaHUs, HANMEHOBAaHUE U3JIaTeIIbCTBA, MOl U3JaHus. [IpH NCTIONb30BaHUN HCTOYHUKOB CeTH VIHTEpHeT uX nepeueHb NPUBOIUTCS B
KOHIIE CIHCKA JIATEPaTyPHI.

Ipu HEOOXOAMMOCTH pedepaT MOXKET BKIFOUATh MPHIOKEHHUS (CXEMBI, TAaOIHIIBI, PUCYHKH U T.1.). [IpHIokeHnsT HyMepyIOTCs,
CCBUIKH Ha MPUJIOKEHHS IPUBOASATCS B TEKCTe pedepara.




