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KBanudpukanus

baxkanasp

Pazpa®oTuuku: JOKTOp XUMHYECKUX HAYK,
npodeccop, 7
Kanaupar XMMUYECKHX Hayk, f c et
AOLICHT / Kyxosunen O.C.
/ SImancaposa J.T.
g npuema 2021r.

Ya, 2021r.




)

CocraButenu: 1.x.H., ipod. Kykosunen O.C.
K.X.H., 1011  SImancapoBa O.T.

Paboyas mporpamma JUCIHMIUIMHBI PACCMOTPEHA M YTBEpXK/IE€HA HA 3aceJaHuu KadeIaphl TeXHUYe-
CKOM XMMHU ¥ MaTepuasioBeieHusi, mpoTokos Ne 10 ot « 19 » despans 2021 ¢

3aBenyromuii kadenpoit TXuM /’ A.A. Myxame3sitHOBa

HOHOJ’IHeHI/ISI 1 N3MCHCHHS, BHCCCHHBIC B pa6oqy}0 nporpaMmmy JUCHUIIIIMHBI, YTBCPKICHBI HA 3a-

CeTaHNH Kaden-
pHI
l'I_p0TOKOJ'I No OT « » 20 1.

3aBeyromuii Kadeapoit / d.N.0./

JIOTIOTHEHUST ¥ M3MEHEHHS, BHECEHHBIC B pab04yI0 MporpaMMy JAMCIMILIAHBI, YTBEP)KICHBI Ha 3a-
ceJaHuU Kaden-
phI

POTOKOJ Ne OT « » 20 1.

3aBenyrounii kadeapoit / ®.1.0./




Choucox AOKYMEHTOB U MaT€pua’jioB

. Ilepedens MIaHUPYEMBIX PE3yabTaTOB 00yUEHHs MO AUCIUILTUHE, COOTHECEHHBIX C YCTa-
HOBJICHHBIMH B 00pa30BaTeIbHON MPOTpaMMe UHIMKATOPaMH TOCTHXKEHUST KOMITETCHIIH

. lenu 1 MecTO JUCLUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MpOrpamMmbl

. Coneprxkanue pabodel porpamMmbl: (00bEM JUCIMIUIMHBI, TUITBI U BUJbI YUYCOHBIX 3aHS-
TUH, YIebOHO-METOMYECKOE 00SCTICUCHUE CAMOCTOSITEIILHOU PaObOTHI OO YJAIOIITIXCS)

. CDOH)I OLCHOYHBIX CPECACTB 110 JUCHUIIIINHE

4.1. IlepeueHb KOMIIETEHIMI M MHJIUMKATOPOB JOCTH)KEHHS KOMIETEHIMH C yKa3aHUEM
COOTHECEHHBIX C HUMU 3allJIaHUPOBAHHBIX PE3yabTaTOB 0OyueHHs Mo aucuuminyHe. Onu-
CaHHMe KPUTEPHEB U LIKaJ OLIEHUBAHUS PE3Yy/IbTaTOB OOYUEHUSI 1O JUCLUILIIMHE.

4.2. TumoBbie KOHTPOJIbHBIC 3a/IaHMs WM WHBIE MaTepUalbl, HEOOXOIUMBIE IS OLICHHU-
BaHUS PE3yIbTaTOB OOyUEHHUS 1O JUCIUIUINHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B 00-
pa30BaTEIbHON MPOTrpaMMe WHAMKATOPaMHU JOCTIKEHUSI KOMIIETEeHIMHA. MeTroauueckue
MaTepuaibl, OTPENEISIONINE MTPOIIETyPhl OIIEHUBAHUS PE3yIbTaTOB OOYUECHHUS 110 AMCITU-
TUTAHE.

. YyeObHO-MeToqu4ecKoe 1 HH(POPMAIIMOHHOE 00ecredeHNE TUCIIUTUTHHBI

5.1. TlepeueHb OCHOBHOM M JOTIOJIHHUTEIBHONW YYEOHOUM JHUTEpPaTyphl, HEOOXOIUMOM IS
OCBOEHUS JUCLUILITMHBI

5.2. Ilepeyens pecypcoB HH(PpOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn «IHTepHeT» U
MIPOrPaMMHOTO oOecreyeHus, HeOOXOIUMBIX JUIsi OCBOCHUS AUCLUILINHBI, BKIIOYas MMPO-
(eccroHanbHbIe 0a3bl JAHHBIX U HH(OOPMALIMOHHBIE CIIPABOYHbBIE CCTEMBI.

. MaTepI/IaJ'IBHO-TeXHI/ILIeCKaﬂ 6333, HCO6XOI[I/IMaH AJI1 OCYILICCTBIICHUA 06paSOBaTeJ'IBHOFO
mponecca 1o AIMCHUIIIIMHE




1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB 06y'1e}mﬂ o JMCHMIIJIMHE, COOTHECCCHHBIX C
YCTAaHOBJCHHBIMU B OﬁpaSOBaTeHLHOﬁ nmporpaMme HHAUKaATOPpaMi JOCTUKCHUA KOM-

B pe3ynpTaTe 0cBOEHUS AUCUMILIMHBI 00YYaIOUIUICS AOHKEH JOCTUYD CIEIYIOLUIUX Pe3yib-

TaToOB OOY4EHUS:

neTeHnui

Kareropus (rpyn-
T1a) KOMIIETCHIIUMA

dopmupyemas
KOMITETCHITHS (C
yKa3aHUEM KoJa)

KOI[ 1 HAUMCHOBAHUC UHIU-
KaTopa JOCTUKCHHA KOMIIC-
TCHIIUU

Pe3ynbratel 00yue-
HUS 110 TUCIIH-
TUTHHE

PazpaboTtka, co- [IK-7- Cnocob6en | I1IK-7.1.-3HaTh. OCHOBHBIE 3HaTh OCHOBHBIE
IIPOBOXACHUEC U K onnTUMH3aAIIUMU U | TEXHOJIOTUHN BBIACICHUA BTO- KJIaCChbl IPHUPOAHBIX
WHTErpanus nH- pealMzallii  OC- | pPUYHBIX METa0OJIUTOB U3 COEMHEHUH, CO-
HOBAITUOHHBIX HOBHBIX TCXHOJIO- | IPUPOJHOTO ChIPbA U TCXHO- JACPIKaHNEC UX B
TEXHOJIOTUYECCKUX rum MOJIYYCHUA | JIOTHUHU IIOJTYUCHHUA UX CUHTC- MNPpUPOAHBIX UCTOY-
IIpOLECCOB B 00- COBPEMCHHBIX Ma- | THYCCKHUX aHAJIOTOB HHUKaX U METOIbI
JACTH MaTepHualio- | TEPHajoB BBIJICTICHUS JIJIS

BEICHUS U TEXHO-
JIOrMH MaTepua-
JIOB

MIPUMCHCHHUS B
(hapMaKkoJIOTHH U C
LIENBIO Jalhb-
Hewmen Mmoaudu-
Karuu

[1K-7.2.- YMeTh onpenensrTh
HanOoJIee TEXHOJIOTHYHBIC
METOJIbI TTOJTYYCHHSI OCHOB-
HBIX ITPUPOTHBIX METa00TH-
TOB TIEPBOI TPyMIIHI (YIIIEBO-
JTbI, aMUHOKHCIIOIBI), @ TAKXKE
TETOPOIUKINYECKUX COCIH-
HEHUH.

VYMeTh, Ha OCHOBE
MOJTYYCHHBIX 3HA-
HUH, BBIOpATh
HanboJiee mepcreK-
THUBHBINA METOJ MO-
Jy4eHUs TIePBUY-
HBIX META00JIUTOB

[1K-7.3.- Biagers HaBbIKAMU
MPUMEHECHHUS TTOJTy4SHHBIX
3HAHMM JUI PEIICHUS MaTe-
PHAIIOBEAYECKUX 3a1a4

Biagers crioco0a-
MH CO3JaHHS TEX-
HOJIOTHH, UX MO-
JEpHU3ALNH C yde-
TOM TOJY4YEHHBIX
3HAaHUHU U 33724
MaTepHaIOBEICHHS

2. Heap u MecTO AMCUHHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/1bHOIi MPOrpaMMbl

JucuumunHa « XUMHs TPUPOTHBIX COEJMHEHU» BXOAUT B YaCTh, (GOPMUPYEMYIO YUACTHH-
KaMu 00pa3zoBaTeNbHBIX MIPOIECcOB, ydyeOHOro riaHa OCHOBHOM 00pa30BaTeNbHON MPOTpaMMBbl
MOJIFOTOBKM OakajiaBpa Mo HampaBJICHUIO «XUMHUs, (pHU3KMKa U MEXaHUKa MaTepHalloBy, PO
«CoBpeMeHHbIE MaTepHAIIbl JUIsl MEAULIMHBI U IIPOMBIIUIEHHOCTH. JIMCIUIIIIMHA N3ydaeTcs Ha
TPETBEM KYpCE B 5 CEMECTpE.

JlucuMiiinHa HaXOIUTCS B JIOTMUECKOM B3auMOCBsI3U ¢ apyrumu yactsamu OOIL, npexne
BCEr0, C OCTAJIbHBIMU AUCHUIUIMHAMHA OCHOBHOM YacTH, MOCKOJIbKY 0a3upyeTcs Ha 3HAHUAX, TPHU-
0OpeTeHHBIX B X0/1€ U3yUCHHUS TaKUX MPEIMETOB Kak «Oprannyeckas Xumus», «OCHOBBI HayK O
KHU3HIY, «OCHOBBI XMMHUU JKHUBBIX CUCTEMY, a TAKXKe TUCUUIUITMHAMHE , 4acTH, (opMUpyeMoii
y4aCTHHKaMHU 00pa3oBaTeNbHOro Ipoiecca, Hanpumep, «OCHOBBI OMOXUMHH U MUKPOOUOIOTHI.



OBnajseHre JaHHOUM NUCIUIUIMHON MO3BOJISET MO3HAKOMHUTCS ¢ HanboJiee 3HAYMMbBIMU KJIacCaMu
MIPUPOJIHBIX COCIMHEHUH — YIIIeBOIaMU, aMHHOKHUCIOTaMH, OelkaMu. bolibIlioe BHUMaHue yaens-
€TCSl XUMUU TeTePOLUMKINICCKIX COCTUHEHUH, CTPYKTypHBIE (PparMeHTH KOTOPBIX BXOJAT B BaXkK-
Hel mme npupoansie coenuuenus — kopepmentsl, PHK u JIHK. TIpu ocBoeHuu nanHOM TuCIH-
TJTMHBI AKTUBHO UCIIOJIB3YIOTCSI 3HAHUS O BO3MOKHOCTSX MCIIOJIb30BaHUsI COBPEMEHHBIX HH(OpMa-
[IMOHHBIX TEXHOJIOTUI B 00pa30BaHUU U HAYKe, PUOOpPETEHHAs CIIOCOOHOCTh KBAIM(DUIIMPOBAHHO-
r'0 BJIQJICHUSI BCEMU BUJAMU HAyYHOTO OOIIEeHHs (YCTHOTO M TUCBMEHHOTO).

JucnunnuHa «XuMUs IPUPOJHBIX COCTUHEHUI», B CBOKO OYEPE/b, IOMOTAE€T B OCBOCHHUU
JIPYTUX MOJYJICH W TUCIUIUIMH, BXOISAIINX B 9aCTh, GOPMUPYEMYIO YIaCTHUKAMH 00pa30BaTEIb-
HBIX OTHOIIICHHUM TaKuX Kak « MUKpOOHOJIOTHYECKHE METOIbI B IIPOU3BOICTBE MATEPUATIOBY,
«DyHKIMOHAIBHBIE CBOMCTBA TPUPOJHBIX MATEPHUAIOBY.

[lenpro OCBOEHHUSI TUCHMIUIMHBI «XHUMUS MPUPOJHBIX COCAUHEHUI SBIISIETCS 3HAKOMCTBO
00yJarOIINXCs ¢ BAXXHBIMU JIJIS1 )KUBBIX CUCTEM MPUPOIHBIMU COSAMHEHUSIMU —aMUHOKUCIIOTHI, YT-
JIEBO/IbI, PUPO/IHBIE OMOTIOTUMEPHI, a TaKXKe TeTEPOIUKIMUYECKUMHU COSTUHEHUSIMH, MHOTHE KJlac-
CBhI KOTOPBIX YaCTO BCTPEUAIOTCS B (DApPMAKOJIOTUUYECKU 3HAYMMBIX areHTax. OCHOBHOE akKIIEHT MpH
W3YYEHHUH STOW AUCIUIUIMHBI JIIaeTCs Ha CBOMCTBA 3TUX COCAMHEHHUH IN VItro, mocKoybKy ux Ouo-
CUHTE3 W MPEBpaIIeHUs B CaMUX OMOCUCTEMAX MU3Y4aroTCs B NUCHUIUTHHE «OCHOBBI XUMHUH KUBBIX
cuctem». CTyAEHT NODKEH W3YYUTh OCHOBHBIE METOJIbI TIOJYUYCHUS] aMUHOKHCIIOT, YTJIEBOJIOB U
FeTePOIMKINYECKUX COCIMHEHUN, UX XMMHYECKHE CBOWCTBA, KOTOPBIE MPOXOIAT MPH JIECHCTBUU
XUMHUYECKUX PEAreHTOB.

B 3amaum kypca BXOJUT MOBEJCHUS 10 BBITYCKHHKA KAaKUMH CBOWCTBAMH OOJIAJAOT TH BaXK-
HEWIIKEe KJIAaCChl OPraHUYECKUX COCTUHEHNN, KAKUMHU CBOMCTBAMH OHU 00JIaJat0T, B KAaKWe PEaKIuu
BCTYIAIOT U UX BO3MOXKHOCTHU JJIsl MPUMEHEHHUS B MEAUIIMHCKOW XUMHUH U (HapMaKOJIOTHH.

3. Conepxanue padouyeil nporpaMMbl (00beM TMCUMILINHBI, TUNIBI U BUIbI Y4eOHBIX 32-
HATHUH, y4eOHO-MeToAn4YecKoe o0ecrneyeHue CaMOCTOATEILHOMH padoThl 00yYaArO M XCSH)

Coneprkanue pabodei mporpaMMbl IPEICTABICHO B IPHIIOKeHUU Nel

4. ®oHJ OLIEHOYHBIX CPEACTB MO AUCHUIIHHE

4.1. IlepeyeHb KOMIIETEHI[HIT 1 MHAUKATOPOB JIOCTHKEHHSI KOMIIETEHIIUI C YKa3aHHEM COO0T-
HECEeHHBIX ¢ HUMH 3aIIAHMPOBAHHBIX Pe3yJIbTATOB 00yUYeHHUs Mo JucHuILInHe. Onucanue
KpHUTepHeB U 1IKAJ OLleHMBAHUS Pe3y/JbTATOB 00y4YeHUsl 1O JUCIUILIHHE.

IIK-7- CnocoGeH Kk ONTHMH3AIUM U PeATNU3ANUN OCHOBHBIX TEXHOJIOTH MOJy4YeHHSI COBpe-
MEHHBIX MAaTEepPHAJIOB

Koa n Pe3yabTaTthl Kputepuu onieHnBaHUS pe3ysbTaTOB 00yUEHHsI

HAUMEHOBA- o0yueHus no
Ha MR- Auciur e 2 3 «Y noBneTBOpH- 4 5 «Otnnu-
TOpa A0CTH- «Heynosnerso-
SKCHHA KOM- PUTETEHO» TCIIBHO» «XOpOH_IO)) HO»

neTeHuii
nK-7.1.- 3uath. oOcHOB- | 1. He 3Haet | leMmoHcTpupyer HemoncTpu- | Bhaneer
3HaTh: OC- HBIE KJIACCHI | OCHOBHBIE 4aCTHYHOC 3HAHUE | PYeT 3HAHWS | HOJHOH CH-
HOBHBIE MIPUPOIHBIX KJIacChl  npu- | KJIACCOB IIPUPOI- | KIacCoB cTemoi
TEXHOJIOTHH | COCTUHEHUH, POIHBIX  cO- | HBIX COCAMHEHHMH, | MPUPOAHBIX | 3HAHME OC-
BBIJICNICHUs | COZIEPKAHME MX | eIMHEHHH, co- | COJACPIKAHUE MX B | COCAMHCHNUH, | HOBHBIX
BTOPUYHBIX | B OPHUPOJIHBIX | JepKaHue uX B | TPUPOIHBIX — WC- | CONCpKAHME | KIACCOB
MeTa0O0JIM- | UCTOYHHMKAX U | IPUPOIHBIX TOYHHKAaX M Me- | UX B IIpu- IIPUPOA-




TOB UX IIPH- | METOABI BBIJIe- | MICTOYHUKAX H | TOJABl BBIJICICHUS | POJHBIX UC- | HBIX CO-
POJIHOTO JICHUS JUIS | METOJBI BBIZIC- | JUI TIPUMEHEHUS | TOUHUKAX U | CIIMHEHUH,
CBIPBS U MPUMEHCHHSI B | JICHUS Ui | B (hapMaKoJIOTHH | METOMBI BBI- | COJIEpIKa-
TEXHOJOTUH | (papMaKoJOTHH | MPUMEHEHUS B | U C IENbIO Jallb- | JCJICHUS U1 | HUE UX B
MOJIydeHUsT | M C  Uenblo | (hapMakoyoruu | Hedmeld Moaudu- | IpUMEHEHUs! | IPUPOI-
UX CHHTE- JanbHEHIICH U C ICIbI0 | Kalluu B (papmako- | HBIX HC-
THYCCKHUX Mou(UKaK | JaTbHEUIEH JIOTHH U C TOYHHUKAX M
aHaJIOrOB MO AH(PUKAITIT LEJIbIO METO/IbI
JIJIbHEUIEH | BBIACICHUS
MoaudUKa- | A OpU-
LIUH, HO I0- | MEHCHHMS B
MycKaeT oT- | (hapmako-
JICITbHBIC JIOTHH U C
OIINOKH 1 (5157
JalTb-
HeuIen
Moaupu-
KaIuu
IK-7.2.- YMerp Ha oc- | 1. He ymeer Ha | [leMoHCcTpHpyeT HemoHCTPH- | YMeeT, Ha
YmMmeth HOBE TIOJIy4CH- | OCHOBE TIOJIy- | Clladble yMeHus Ha | PYET HEIUIO- | oCHOBE T10-
OTNpeNeNsATh | HBIX  3HAHWM, | YeHHBIX 3Ha- | OCHOBE TMOJy4deH- | XUC  YMCHUA | jyqeHHBIX
Hanbosee BBIOpaTh HUH  BBIOpaTh | HBIX 3HaHWM, BbI- | H&  OCHOBC | syapyijj,
TEXHOJIO- HanGonee Tep- | Haubonee mep- | Opars  HanbGosee | MOMYUCHHBIX | priGpary
I'MYHBIE ME€- | CIIEKTUBHBIN CIIEKTUBHBIN NEPCIIEKTUBHBI | 3HAHUH, Hanbosee
TOJBI [OJIy- | METOJ IIOJydYe- | METOJ  MOJy- | METOJ TOJYYEHHS BBIOpATH HepCIeK-
YeHus OC- HUA IIEPBUYHBIX | YeHHst  Tlep- | IEPBHUHBIX ~ Me- | Hanboiee TUBHBIN
HOBHBIX MeTabOJINTOB BUYHBIX MeTa- | TAOOJIUTOB TIepCIIeK- METOA TIO-
HPUPOIHBIX 00JIMTOB THBHBIM M- | jyyenns
MeTaboIu- TOX MOJIY9C- | mepBUYHBIX
TOB IIEPBO HIA HEP- | meTabonu-
TpYIIIBI BUYHBIX Me€- | 1op
(YrieBobl, Ta0O0JIUTOB
AMUHOKHC-
JIO/BI), a
TaKKe reTo-
POLMKIIHYE-
CKHX CO-
€INHECHUN.
IIK-7. 3.- Bnagers cmo- | He BiazgeeT | Bnageer HekoTo- | Hemmoxo [TonHoCTRIO
Biagers cobamMu co3aa- | cnocodamu pBIMH criocoOamu | BiajeeT BJajaceT
HaBbIKaMHU HMS  TEXHOJO- | CO3JaHus TeX- | CO3JaHMs TEXHO- | CHocobamMu | crocobamu
IpUMEHE- TUWA, UX MOJEP- | HOJOTHUM, HX | JIOTUWA, HX MO- | CO3IaHUA CO31aHus
HUS TIOJTy- HU3aIUN C | MOJIEpHM3AINH | JEPHU3AINH C | TEXHOJIOTHM, | TEXHOJIO-
YCHHBIX y4E€TOM TONy- | C Y4ETOM TII0- | y4€TOM MOJydeH- | UX  MOJep- | THi, nx
3HAHUU JUIS | YCHHBIX 3HAHWH | JTYYEHHBIX HBIX 3HAaHWW W | HU3aUK € | MOJICPHU-
peleHus W 3a7ad MaTe- | 3HAaHUW W 3a- | 337]ad  Marepua- | YU€TOM TMO- | 3aluu c
MaTepualio- | PUAJOBEJCHUS | a4 MaTepua- | JOBEICHHUS Ty4eHHBIX y4eTOM
BEIYCCKUX JOBEICHUS 3HaHUW  ® | TIONyYeH-
3a1au 3aJa4 MaTe- | HbIX  3Ha-
puaioBene- | HUH U 3a-
HUS Jad  Mate-

puasoBe-




JACHUS

4.2. TunoBble KOHTPOJIbHBIC 3aIaHUs WJIN UHbBIEC MaTE€puaJbl, HeOGXOI[I/IMBIe AJIsi OHCHUBAHUSA
pe3yjJbTaToB oﬁyqe}mﬂ 0 TUCHHUIIJIMHE, COOTHECCHHBLIX C YCTAHOBJICHHBIMHA B 06pa3013a-
TeJbHOH nporpaMme HHAUKATOPpaMH JOCTUKCH U KoMIeTeHIMii. MeToauueckue MarTrepu-
aJibl, ONIpeaAc/JAI0OIINE MPpOUECAYPbI OICHUBAHUA PE3YJIbTATOB oﬁyqe}mﬂ o JTMCUMIIJINHE
B pe3yJbTaTe 0CBOCHUA 06p33OBaTeJ'II)H0ﬁ nmporpamMmmal oﬁyqalomnﬁca AOJIZKEH OBJIa-
A€Th CJICAYIOIUMU pE3YyJIbTaTaMHU Oﬁy‘{elﬂ/lﬂ o JUCHHUIIJIMHE.

Koa u HauMeHoBa-
HHUE MHAMKATOpAa
JOCTHIKEHUS KOM-
neTeHu i

Pe3yabTaThl 00yueHUs1 10 TUCIH-
JINHE

OneHouHbIE CpesicTBa

IIK-7.1.- 3Hath. oOcC-
HOBHBIE KJIACCHI MPHU-
POJHBIX COCTUHEHUN,
CoJIepKaHuE UX B
MIPUPOJTHBIX UCTOY-
HUKaX ¥ METOJIbI BbI-
JEJICHUS JJIs TIPUMeE-
HEHUs B hapMaKoo-
TUH U C IEJIBIO JaNb-
Hewmen Mmoauduka-
117071

3HaTh: OCHOBHBIE KJIACCHI IPUPOIHBIX
COCIMHEHUH, COAEp)KaHWEe UX B
MPUPOJTHBIX HCTOYHUKAX W METOJIBI
BBIJICJICHUS]  JUIsl TIPUMEHEHHSI B
dbapmakogoruu " c LETTBIO
JTanbHENIIeH Mo u(pUKaIu

[IpoBepounbie paboTHI
KonTpomnbHas paborta
Komnoksrnym
JlaGopartopabie pabOThI
TectupoBanue
DK3aMeH

[IK-7.2.- YMmeTh
ompenensaTh Hanbo-
JIe€ TEXHOJIOTHYHbBIE
METO/IbI MOJTYYCHHUS
OCHOBHBIX IIPHPOJI-
HBIX MeTa00JIUTOB
nepBoM Tpymmbl (yr-
JIEBOJIBI, AMHUHOKHC-
JIOJIBI), & TAKXKE T'eTO-
POLMKIMYECKUX CO-

YMeTh Ha OCHOBE IOJYYEHHBIX 3Ha-
HUH, BBIOpaTh HanOoJIee MEPCIEeKTHUB-
HBIH METOJ TOJyYCHHUs TEPBUYHBIX
MeTaboIUTOB

[TpoBepouHbie pabOTHI
KonTponbnas pabora
KosnmokBuym
JlaGoparopabie pabOThI
TectupoBanue
DK3aMeH

€INHECHUN.

[IK-7.3.- Bnanets | Bmamets criocobamu co3ganus TexHo- | [IpoBepounsie pabOThI
HaBbIKAMU TIpPUMEHE- | JIOTHii, UX MOJAEPHU3ALUU C YUYETOM KonTpomnbnas pabota
HHSA MOJTy4YEHHBIX | MOJYUYE€HHBIX 3HaHUH U 3a7a4 MaTepu- | KommokBuym

3HAHWUM JJI peUIeHUs | allOBEICHUS Jlaboparopubie pabOThI
MaTepHUaTOBETUECKUX TectupoBanue

3aja4 OKk3aMeH

DK3aMeH: 5 cemecTp

Kpurepun onenku (B 0am1ax):




- 25-30 6a,1710B BBICTABIISIETCS CTYIEHTY, €CIIH CTYIEHT JaJl IOJHBIE, pa3BEPHYTHIE OTBETHI HA
BCE TEOPETUYECKUE BOMPOCH! Omiera, MpoJeMOHCTPUPOBAI 3HaHUE (PYHKIIMOHAIBHBIX BO3MOXKHO-
CTeH, TEPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE MPUMEHSTh TEOPETUUECKUE 3HAHUS TPU BbI-
MOJIHEHUU TPAKTHUYEeCKHX 3agaHuid. CTyneHT 0e3 3aTpyAHEHH OTBETHJI HAa BCE JIOTIOJHUTEIILHBIC
Bornpockl. [IpakTryeckas 4acTh pabOTHI BHIIOJIHEHA MTOIHOCTHIO 0€3 HETOYHOCTEH U OINOOK;

- 17-24 6anJ10B BBICTABIISICTCS CTYJCHTY, €CIIH CTYJCHT PAaCKpPblI B OCHOBHOM TEOPETUYECKUE
BOTIPOCHI, OJJHAKO JIOMYIICHB HETOYHOCTH B OTIPEeNICHNH OCHOBHBIX MoHsTHH. [Ipu oTBeTe Ha 10-
MOJIHUTEIIHHBIE BOIIPOCHI JIOMYIICHB HEOOJBIINE HETOYHOCTH. [IpH BBINMOTHEHHH MPAKTHYECKOU
qacTH pabOThI JOMYIIEHBI HECYIECTBEHHBIC OIIMOKH;

- 10-16 GamoB BBICTABISETCS CTYACHTY, €CIHM MPU OTBETE HA TEOPETHYECKUE BOMPOCHI CTY-
JICHTOM JIOTIYIIIEHO HECKOJIBKO CYMIECTBEHHBIX OMIMOOK B TOJKOBAHWU OCHOBHBIX MOHATHH. Jloruka
Y TIOJTHOTA OTBETA CTPANAIOT 3aMETHBIMH M3bsTHAMHU. 3aMETHBI TIPOOEINbl B 3HAHUM OCHOBHBIX METO-
noB. TeopeTnyeckne BOIPOCH B IIEJIOM H3JIOKEHBI JJOCTATOYHO, HO C TPOITYCKAMH MaTephaa.
HmeroTcst mpuHIMNUANBHBIE OIIMOKU B JIOTHKE TIOCTPOCHUS OTBeTa Ha BONpoc. CTyIEeHT He perIni
3aaqy WIN TIPU PEIICHUN JOTYIIEHBI TpyOble OIMHMOKH;

Ikxana oneHnBaHUA:

oT 45 10 59 6aNOB — «yIOBIETBOPUTEITHHOY;
oT 60 10 79 6aIIOB — «XOPOTION;

oT 80 6aNI0B — «OTIUIHOY,

PeliTHHT NJIaH U CHUILINHBI
XuMHUS PUPOJAHBIX COETUHEHU

CIICHHUaJIbHOCTD «XI/IMI/IH, (1)1/131/11(3 N MCXaHHWKa MaT€prajioB

Kypc 3 cemectp 5

KonnuecTBo yacoB mo yueoHomy mnany 180, B T.4. ayauropHas padora 90 4., ®KP — 1,2, camo-
cTosiTenbHas paboTa cTyaeHTOB —36 .

[IpenonaBatenu: KykoBuner Onbra CepreeBHa, JOKTOp XUMHUYECKUX HayK, mpodeccop,

HMchapOBa 9J'IBBI/Ipa TaJ'IFaTOBHa, KaHIUJaT XUMHUYECKHNX HAYK, JOICHT

Kadenpa: Texunueckas XMMUHN 1 MaTepHaIOBEICHUE

Bunabl yueoHoii gesitenb- | bamn 3a koH- Ywuciio 3a- bamner

HOCTH CTy/ICHTOB KpeTHOE 3aa- | A 3a MunumanbHblil | MakcuManbHbII
HUE ceMecTp

Moayas 1 YrieBoasl

Texymmii KOHTPOJIb 10 0 10

1. AynuropHas paboTa:

aKTHBHas paboTa Ha JIeK-

LUSIX

2.TecToBBblli KOHTPOJIb: 2 1 0 3

HaIMCcaHUe MPOBEPOYHBIX

pabot

2.1. knaccuukanus 1 Xu- | 2 1 0 2

MHUs YTJIEBOJIOB

2.2. KonnokBuyM «XHUMHSI

YrJICBOJOB» 6 1 0 6




3.BrinosiHeHue nadbopa-
TOpHBIX padoT «Kaue-
CTBEHHbBIC PEAKIIUU HA yT-
JICBOJIBD»

Py0exHblii KOHTPOJIbL

KontponsHas padora
«Knaccudukanus u cBou-
CTBa yIJIEBOJIOBY»

MoayJib 2 AMHHOKHCJIOTHI

0eJIKH

Texkymmii KOHTPOJIb

12

12

1. AynutopHas paboTa,
aKTUBHOCTb pabOThI Ha
JIEKIUSAX

2.TecToBBIN KOHTPOJIb:
HaIMCAaHKUE TPOBEPOUHBIX
pabot

2.1. AMMHOKHCIIOTEL, O€l-
KH

2.2. KomnokBuym «CuHTE3
Y CBOMCTBA aMHUHOKHUCIIOT»

1. JlaGopatopHbie paboTHI

Py0e:xHbIi KOHTPOJIb

13

13

KontponbHas padoTa
«CuHTE3 U cBOIiCTBA aMH-
HOKHCJIOT U TIOJIUIIENTH-
JIOBY»

TecTt «YriIeBOABI, aMUHO-
KHUCJIOTHI M O€JIKH, KaK OC-
HOBHBIE KOMIIOHEHTHI OHO-

CHUCTEM»

Moayib 3 XuMHsA reTepouuKJINIecKNuX coel

HMHEHU’

Texkyumii KOHTPOJIb

14

14

1. AynutopHas padora:
aKTUBHas paboTa Ha JIeK-
IUSX

2.TecToBblii KOHTPOJIb:
HaIlMcaHUe MPOBEPOYHBIX
pabot

2.1. [latuuneHHble rerepo-
LUKJIBI

2.2. lllecTuuneHHsle rere-
POLMKIIBI

2.3. Komnoksuym «IIsatu-
YIEHHBIE U IIECTUYJICHHBIE
TETEPOLIMKIIBI»




3.BrinosiHeHue nadbopa- 2 1 0 2
TOPHBIX PadOT.
Py0exHblii KOHTPOJIb 14 14
KonrtponsHas padora 8 1 0 8
«MeTo1pl OJTyYeHus U
CBOMCTBA rE€TEPOLUKIAYE-
CKHUX COCIMHEHUID)
Tect «I'eTeponuKIB»

6 1 0 6
4. IocenieHne JIEKITUOH- 0 -6
HBIX 3aHATUN
5. ocemenue npakTuye- 0 -10
CKHX (CEeMUHAPCKUX, J1a0o-
pPaTOPHBIX) 3aHATUI
WTOTOBBII KOHTPOITH 9K3aMeH 30
[ToompurensHbie OaTHI 10
[ToaroroBka npesenraruu | 7 1 0 7
W JIOKJIaJ] TI0 TeMe TIpe/i-
JI0’)KEHHOM IpernoaaBaTe-
JeM
CocrasiieHue 3a1a4 3 1 0 3

9K3aMeHAIMOHHbIE OUJIEThI
DK3aMEH SIBJISIETCS OLICHOYHBIM CPEJICTBOM IS BCEX ATANIOB OCBOCHUS KOMITETEHITUH.
CtpyKTypa dK3aMEHAIIMOHHOTO OHMJIeTa:
DK3aMEHAIIMOHHBIA OMJIET BKIIIOYACT JBA TEOPETUUYECKUX BOMPOCA M3 PA3HBIX Pa3zeiioB MPO-
rpaMMBbI Kypca u 3a1aqy. Y JoTmoTHUTEIbHBIE BOIIPOCHI

BOIIpOCBI, BBIHOCHUMBbBIC HA 3K3aMCH:

1. VYrneBonasl
1.1. OO6mas xapakTepucTUKa yrieBo0B. buocuHTes B )KUBOI Mpupoe.
1.2. Knaccuduxanus yrnesogos. Homenkmnarypa MoHO3
1.3.  VYcraHoBieHHE CTPYKTYpHI YTIIEBOJOB Ha MIPUMEPE TIIOKO3bI U (PPYKTO3BI.
1.4. Tloctpoenue D- u L- psiaoB U3 MHMIIEPUHOBOTO albJeTHIa
1.5. KomnpuaTo-1iemHbIe TAyTOMEPHBIE MPEBPAILICHUS YTIIEBOOB, MyTapOTaIus
1.6.  Peakuuu okucieHus yrieBoJioB
1.7. BzaumopeiicTBHe caxapoB ¢ THAPOKCUIAMHHOM U (PEHUITHIPA3UHOM
1.8.  Peakiuu anuinupoBaHUs U ATKHUJIHPOBAHUS CaxapoB
1.9. VBenuueHue u yMeHbIIICHUE IIEMH CaXapoOB
1.10. Knaccuduxanus onuro - u monucaxapon. /ucaxapa, OCHOBHbIE MPEACTABUTEIH
KJlacca ¥ UX HOMEHKJIaTypa
1.11. Tlonstue «/HBEpTUPOBAHHBIN caxap»
1.12. S-, N-u O-riauko3usl
1.13. Tlonmucaxapa (kpaxmai, IeJUTF0JIO3a, XUTHH, XUTO3aH, TMEKTHH)
2. AMHHOKHCIOTBI, TOJUIICITHIBI, OCIKH



2.1. Knaccuduxanus aMUHOKHCIIOT, HOMEHKJIATypa

2.2.  XUMHYECKUH CUHTE3 0.-aMUHOKHUCIOT. METO/IbI MOTYydeHUST 0-aMHUHOKHCIIOT B
OTNITHYECKU YHCTOM BUJIC

2.3.  Xumuyeckuii cuHTe3 B-, Y- U 0-aMUHOKHCIIOT

2.4.  KuCIoTHO-OCHOBHBIC CBOMCTBA aMHHOKHCIIOT. [IoHATHE 00 N303IIEKTPHUIECKON
TOYKE

2.5. Peaknuu aMHHOKHCIIOT C Y9aCTUEM aMHUHO-TPYIIIBI . 3alIUTHBIE TPYIIIIBI
aMHHOQYHKIIUH.

2.6.  Peaknuu aMHHOKHCIIOT C Y9aCcTUEM KapOOKCHUIHLHOU TPYIIITHI

2.7.  Peakumm KOMILIEKCOOOPa30BaHMUs, IOBEICHUE TIPY HATPEBAHUH, IEPUOIATHOS
paciuerneHue

2.8.  Peaknuu aMHHOKHCIIOT iN VIVO

2.9.  Ompenenenue cTpOCHUS MPUPOIHBIX AMUHOKHCIIOT

2.10. TonmmmenTtunsl, Oenku, HoMeHkIaTypa. [Torstre N- 1 C-KOHIIEBBIX
AMHHOKHUCIIOT.

2.11. Ompenenenue CTPYKTYpHI MOJUIETITHIOB

2.12. Kimaccuueckuii u TBepa0(ha3HBI CHHTE3 MOJUIECTITHIOB

2.13. HangmonexymsipHas CTpyKTypa Oenka u ee Moau(UKaIus, TeHaTypamus oenka

3. TereporukinvecKkue CoeTMHEHUS
3.1. Kiaccudukanus 1 HOMEHKJIATypa TeTePOIUKINISCKIX COCTUHEHUI
3.2.  MeTobl CHHTE3a MATUWICHHBIX TeTEPOIUKIIOB C OJTHUM T'e€TePOaTOMOM B
Mosekyie (dhypaH, mupposi, THO(EH)

3.3. BzaumomnpeBpamenus ¢pypana, nupposa u Tuodena mo FOpreBy

3.4.  KucnoTHO-OCHOBHBIE CBOMCTBA (hypaHa, mUppoJia U THOPEeHa

3.5.  CpaBHEHHE YCTOMYMBOCTH, ApOMATUYHOCTH U PEAKITMOHHOM CIIOCOOHOCTH
(dbypana, mupposia u THopeHa

3.6.  Peaknuu snexkTpoduiibHOTO 3aMenieHus B ypaHe, muppoje u TuodheHe

3.7.  BoccranoBnenue ¢ypana, nmupposia u THogeHa, TMMepr3aIus mupposia

3.8.  OyHKIMOHaIBHBIC MPOU3BOIHBIC PypaHa, MUPpoJIa U THOdEHA

3.9.  Uupon, nHanboJliee 3HaYMMbIe IPOU3BOHBIE, METOIbI CHHTE3a U XUMHYECKHE
CBOMCTBA

3.10. Asorcoaepkalue reTepOIMKIbl C HECKOJIbKUMHU IeTepOaTOMaMU B MOJIEKYJIE

3.11. IlaruuneHHble TeTePOIMKIIBI C PA3IMYHBIMHU FeTepOaTOMaMU B MOJIEKYIIE

3.12. Tlupuaun. MeTopl €ro CUHTE3a, XUMHUYECKHUE CBOMCTBA, (hapMaKOJIOTHUECKU
3HaYUMBbIE [TPOU3BOTHBIC

3.13. N- okuck nupuarHa

3.14. ®OyHKIMOHANBHBIEC IPOU3BOIHBIC TUPUIUHA, OCOOEHHOCTH XUMHUYECKOTO
MOBE/ICHUS

3.15. XWHOIMH, U30XWHOJIMH. MeTobl CHHTE3a U XMMHUYECKUE CBOICTBA

3.16. [lupuaa3us, NUPUMHUANH, TUPA3HH U UX IPOU3BOIHBIC

3.17. IlypuHOBBIE U TUPUMUIUHOBBIE OCHOBAHUS, UX POJIb B IOCTPOCHHUH
HYKJIEHHOBBIX KHUCJIOT

3.18. 1.3-u 1,4- qrokcanbl. MeTOIbI MOJTYUYEHUSU UX TPOU3BOTHBIE.

IIpumep 3anau:

3anaga Nel

YcranoBute cTpykrypy coenunerus popmynsl CsH1004 , umeromero B UK-cnekTpe mosnocs! no-
rnomenus (v, em™) mpu 1725, 2730 u 3500 BXOASAIIEro B COCTaB HYKJIEUHOBBIX KUCIOT. [Toydure
U3 HEro MeHTEH-3-0BYIO KUCIIOTY.

3anaga Ne2



Ycranosure cTpykTypy coeaunenus Gopmynsl CeH1104 N, umeromiero B UK-criekrpe moaock! mo-
rnomeHus (v, cM?) npu 3550, 3350,1745,1250, 1680, 1620 B AMP 'H CIIEKTPE UMEIOTCS] CUTHAJIBI
(0, m.11.): 2.1 ¢ (3H), 2,9 T (1H), 3,6 ¢ (3H), 3.8 n (2H), 5,1 ¢ (1H), 11,6 ymr.c (1H). IIpu HarpeBa-
HUU ATOTO COCTUHECHHUS B MOJAKUCICHHOM BOJTHO-allETOHOBOM PacTBOpPE 00pa3yercsi COeTMHEHUE
dopmyner C3H703N..Hanmmmre peaknuro u 9to Oyaer npu B3auMoaerictBuu nocieanero ¢ HJOs .
3anaua Ne3

Ycranosute CTpykTypy coeaunenns gopmymnsl CsHsS, nmeromero B IMP ' H cnekrpe (8, M.11.):
nBa cuaraera npu 2,3 u 7,13. B IMP 13C cnexrpe comepxkarcs Tpu curnana. Ilonydante u3 1aHHO-
T'0 COCTMHEHUS THIPOXUHOH

HpHMep AOINMOJHHUTEJILHBIX BOIIPOCOB:

Samaune 1
1. KakoB MexaHH3M KOJIbYaTO-IIEMHbIX TAYTOMEPHBIX MPEBpALIEHUI 0-D-riarokonupaHo3bl B

pactBope

2. Kpaxman oOpasyer komIuiekc ¢ omom. KakoBa ero mpupoza u rmoueMy npu HOBBIIICHUH
TEMIEPATYpPhl OH pPa3pylIaeTCs

3. UTo momyduTCs B pe3ysbTaTe CISAYIOINX IMPEBPAIICHUSIX

—+
o-d- (bpyKToanaHoga W, A m N M

CH:NHNH
B6H5 2, T

4. Tlpennoxurte METOJ MOTyYEHUs TJIMLKMHA U3 3TaHOJIA
5. U3 y-amMmuHOMACHSHON KUCIIOTHI MOIYYUTE TETPArHIPOA30I

6. M3BecTHO, uTO BemiecTBO ¢ ammnupuaeckoit hopmysoit CsH7NO:2 pacTBopsieTcs B mienoyax u
kucnotax, npu peakuusax ¢ HNO: Beiiensier a3ot, ¢ STHIOBBIM CIUPTOM B IPUCYTCTBUU CO-
JsIHOM KuCIoThl qaet coequHenne coctaBa CsHi1202NCl. YcranoBuTe CTpoeHHE HCXOIHOTO
COEJIMHEHUSI.

7. Kakum 06pa3oM u3 OyraHa MOXKHO MOJIYYUTh 0.-XJIOPMETHITHO(PEH

8. UeM o0OBsiCHSETCS YCWJIEHHE KaK KHUCJBIX, TaK U OCHOBHBIX CBOWCTB HMMHJA30Jia IO
CPaBHEHUIO C MUPPOJIOM

9. Kakoe u3 coeauHeHwuii: 2,5-TeKCaHAWOH WK 3,4-AMHUTPO-2,5-TeKCAHIUOH OyIyT Jerye
oOpa3oBeiBaTh (hypan npu HarpeBanuu ¢ P20s. [Touemy?

3amauue 2
1. D-rnuuepuHOBBIN anbAeTH IePeBECTH B BUHHYIO KUCTIOTY. UTO MOXKHO cKa3aTh 00

ONTHUYECKON aKTUBHOCTH HOJ'Iy‘IGHHOfI CMECCHU

2. KanMaJ'I U TJIMKOTEH 00a SBJISIOTCS PE3CPBHBIMU MMOJIUCAXAPHUAAMU. B yem coctout ux
OTJIHNYHC.

3. Kak OCYHICCTBUTD CIICAYIOIINC TPCBPALICHUA:

(/) - TroKO3a —> TICHTAAIETAaT INIFOKO3bl —>» XJIOPAHTUIPHI ITICHTOoAIeTaTa —>

—>» KCTOIrCIiTro3a



4. Hanwmwure MexaHU3M ToiydeHust amuHOKUCIOT mo Iltpekkepy. Kakoii cyGcrpar
HGOGXOHI/IMO B34Tb JJId IMOJIYYCHUS HSOHeﬁHHHa

5. M3 rmyraMUHOBOW KUCJIOTHI MOJYIUTE TETPAruapOa30Jl

6. Kakwue BemecTBa MOIy4aroTCs B pe3yabTaTe CIEAYIONINX MPEBPAICHUN

NaOEt 1. vH" NH CH;COCI
2CH;CHO — e A s p B BBy
2. Ag,O/OH Py
1. SOChL -1 CH;0H c
2H2NCH2COOH H +

7. W3 meraHosa nosiyaute 2-HUTpodypaH
8. Pacnonoxute B TOpsIKE YBEIWYCHUS YCTOWYMBOCTH THPPOJ, WMHUAA30J, (ypaH,
THOhEeH

9. YTO moJryduTCs B CIICIYIOMIEH TIETIOYKe MTPEBPAIICHHIN:

C,H;OH NaOEt  CH,NHNH,  C(H:NHNH
CH;COOH %»Aa—> PN - el He R o

IIpumep 3K3aMeHANMOHHOI0 OWJIETA

bamkupckuii rocy1apcTrBeHHbI YHUBEPCUTET
HNnxenepHbiil pakyabTeT
Kadenpa «Texnudeckass XuMusi 1 MaTepuaJIOBeIeHUE)

JAucounimna «Xumua npupoonsvix coeounenuil), 3 Kypc,
HanpasJieHne «Xumus, Gu3nKa 4 MeXaHUKA MaTepPUATIOB)
npopmwib
CoBpeMeHHbIe MATePHAJIBI JIs1 MEAUIUHBI M IPOMBILIJIEHHOCTH

JK3aMeHAllMOHHBIH Omiter Ne ...
1. JlaTh ompeneneHue U XapakTepUCTUKY IPUPOIHBIX coenuHeHuid. [IpuBectu npumepsl. Ponb
IIPUPOJHBIX COEIMHEHUI B COBPEMEHHOM JKU3HM.
2. Peakuuu 371eKTpOQUIBLHOTO 3aMeIeHHs B TUPUANHE.
3anava.. YcraHoBUTe CTpYKTYpy coenuHenust popmynsl CsHi00s , umeromero B UK-cnekrpe
10J10CHI Horyonenus (v, em™) mpu 1725, 2730 u 3500 BXO/AIIEr0 B COCTAaB HYKJIEHHOBBIX KHC-
70T. [Tomyuute U3 HEro NeHTeH-3-0BYIO KUCIIOTY.

CocraBuTenb:  JI.X.H., Ipod. Kykosunen O.C.

3aBeayromiuii kadeapoit A.A.Myxamen3siHOBa

VY1BepxaeHo Ha 3acenanuu kadeapel TXuM



Kpurepuu ouneHku:
- omiaHO — OT 80 10 110 G6aymoB (Bkirouast 10 MOOMPUTENBHBIX 0aTIOB);
- xopo1o — ot 60 10 79 6anmoB;
- YAOBIIETBOPUTEIBHO — OT 45 110 59 6aos;
- HEY/I0BJIETBOPUTEIILHO — MeHee 45 0aioB.

IIpumepbl NpoBepoOYHBIX PadoT:

YriaeBoanl:
Bapuanrt 2
1. Ha3zBaTtb coennHeHUs:
(@)
OH
HsC
a) OCH3;  OCH,
HOH,C 0 CH,OH CH,0H @ CH,OH
y o |@ |
5) OH OH

2. ITocTpouTh CTPYKTYpHBIE (POPMYJIBI:
a) B-D-ramakTomMeTHIIUPaHO3U/IA,

0) B-D -kcunodypanossl u o-D -metunkcunodypanosuaa, ceszaHHbixO—(1,6) riIMKo3uaHON CBSI3s-

MHU.
3. PacumdpyiiTe 11enovky ciaeayromux mpeBpanieHui:
CH,OH
o)
HO OH
oH NH,OH Ac0 1. CH4OH/CH;ONa
— > A —> B >
2. KOH/t
OH
4. KakoB KOHEYHBII COCTaB MPOAYKTOB pEaKIuu
CHO COOH
< P
<l IO, < HIO,
—> —>
COOH
4. Kak u3 D-apabuno3sl nonyuuts D-copOut?
5.
AMHHOKMCJIOTBI:
Bapuanr 1
1. [Ipennoxxure METO ] MOTYYEHHUS 0-aMUHOTIPOITMOHOBOM KUCJIOTHI U3 dTaHOJA

2. UYTo nosyuuTCs B pe3ysIbTaTe CIEAYIOUX MPEBpaIeHnii?



< N0y Nemen,coon—HEL

HIO, - \___ NOCl

YcranoBute crpoeHue coeauHenus: popmynbl CgHoNO2, ecnu M3BeCTHO, YTO OHO B3aUMO-
nevicteyet ¢ HNO., naBas coemunenne popmyinsr CgHgOz, a npu 06pabotke KMnOu/t naer

OCH30MHYIO KUCIIOTY.

3. Ipemnoxure MeTo cMHTE3a B-aMUHO-B-THIPOKCHBAIEPUAHOBON KHUCIOTHI U3 IIUKIOTICHTE-

Ha.

IIsTuuneHHbIe reTE€pPoOLUKIIbI:

Bapwnanr 5

OcyniecTBUTE CUHTE3

CH2: CH— (CHz)z* CH= CHZH U
N

|
CHO

UTo nosy4uTCs B pe3ysibTaTe CIEAYIOUUX MpeBpalleHuit

f \CH3MgJ JCHI ot Bo
CeHe
N

H

Pacrnionoxure cJIeayromue COCAUHCHUA B psAA IO YBCIIMYCHUIO AKTHBHOCTH B PCAKIUAX

eKpOGUITBHOTO 3aMeTeH s
O 0 ond) e

4. YcTtaHoBUTE CTPYKTYypy coenuHeHus popmyinsl CeHgO, koTopoe npu B3auMOAEHCTBUM C U3-

OBITKOM alleTUITHUTPATa MOXKeT 00pa3oBeIBaTh coeauneHue Gopmyssl CsHeN20s

HlecTu4/IeHHBIE IeTEPOLMKIIbI:

Bapuant 6

Yro MOJIYYUTCA B PE3YJIIbTATC CICAYIOMIUX npeBpameHI/Iﬁ:



HC=N _ Br NH CHsJ
HC=CH——>B—2 »C—~r—>D—>>E

FeBr3 Cu/t

Kak ocyiiecTBUTh cieyronye npeBpanieHus:

O,
| |

N COOH
3. Kakoe u3 coeHeHMil — MUPHUINH WK THPPoI Jerde oopasyer coiu ¢ HCl u mouemy?
4. [Ipemioxure MEeTO CUHTE3a MUPUMHINHA U3 YKCYCHOM KHCIOTBHI U HEOPraHUYECKUX pea-
T€HTOB

Kpurtepun ouenku:

Pabota oniernBaetcss B % oT BeImoaHEeHHOTO 00BeMa 3amanusi, 100% — komuyecTBO 6aioB, yka-
3aHHBIX B PEUTHHT IJIaHE

IIpumep KOHTPOJILHBIX padoT:

KonTpoasHnas padora Nel

«Momno-, onuzo- u noaucaxapuowl»

Bapuanrt 1

1. HazoBuTe cneayronme CoeIMHEHU:

CH,0OH CH,0H

AcOH
OH H H OH H H
H OH OH OH OH H
H OH OH H OH OH
A 5 B

2. Yto MOJIYUYUTCA B CJICAYHOIIUX HCIIOYKAX HpeBpaHleHHfIZ
CH;OH/HCl | NaH H,S04 / H0

D-mmokoza — > A -~ 3B 4 S Cc— SE
< 2. CH3l

D - apabunosa _HNO; A _L-NaH _ o &,C 1. KCN

3. [Ipennoxute cxembl cuHTe3a 2,4-rekcaauen-1,6-11MoBoi KUCIOTHI U3 TITFOKO3BI.



4. C moMo1pt0, KaKuX Peakluii MOXKHO Pa3IMuUTh PPYKTO3y U KCHIIO3Y.

5. Yo nomyuurcs pu B3auMoieicTBuu a—D-TiokonupaHo3bic:
a) CH3OH/HCI;

6) NH2NHCgHs;

B) HI.

6. Onpenenure CTpyKTypy coeaurenust Opyrro-dopmyibl CeH120e, eciti u3BeCTHO, UTO OHO BCTY-
naet B peakuuto srepudukamnmu ¢ 1 monem CH3OH B npucyrcreun HCI, npu nevicteun HIO4 naer
oauH Moiib CO2, 3 mors HCOOH, 2 mMonb opmarnbsaeruaa u Boy.

7. Kak MOXHO JTI0Ka3aTh, YTO aMHJIOTIEKTHH UMEET Pa3BETBIEHHOE CTpOeHHUE?

7. YcraHosure cTpykTypy coenunenus Gopmynsl C3Hg O3, mveromiero B MK criekTpe mosocst
nornomenus mpu 1725, 2870, 3540 cmt. B IMP'H cnexrpe umerorcs curnamst OH u —
CHOH mpoTtoHOB, a Taxxe YIIUPEHHBIH CHHTIET Npu 9,6 M.

Kpurtepun ouenku:

Pa6oTa ouneHuBaercsa B % OT BBLINOJHEHHOI'0 3a1aHNA
91 - 100% - 7 6ammos, 81-90% -6 G6amtos, 71-80% -5 Gammos, 61-70% -4 6amra, 51-60% -3
6amra, 41-50% -2 6anna, 21-40% -1 Gamn

AMMHOKHUCJIOTHI

Bapwuanr 3.

1. Ha3BaTe coequHeHUS
p— CH,—CH-COOEt

NH

a) \/

N NH,

O

CH;SCH,CHy—CH—C—NH—CH-COOH

2. YTto nmosyduTcs B pe3yabTare CAEAYIOUUX IpeBpalieHui?

H,O0,
HNO, 1. NaOEt H, /Ni 3cTepasa
CH;COOEt —» A ———» B — » B ~ T+
t 2. (CH;),CHCI 3

Kak ocymecTBuTh ciienyroiue npeBpameHus?



ZT

H;C N
/CH—CH—COOH - CH—CH—C—NH—CH—COOH
NH, 0 N NH,
H
0 0
EENGRN I N I
CH—CH—C—NH—CH—COOH —> CH—CH—C—NH—CH—C
v )\ /
HNBOK HN BOK NHEt

4. CunTe3upyiiTe acnaparuHOBYIO KUCJIOTY U3 IIMKIIOT€KCaHa.

5. CuHTe3upyiTe TPUNENTH, COCTOAIINNA U3 UCTEHWHA, U30JIeHIIMHA U TpUnTodaHa,
€CJIM B LIeTH OHU cBsA3aHbl: Mnei-iuc-SH-Tpu.

6. Onpenenute CTpykTypy coeaunenusi cocrana: % C 40,33; % H 7,56; % O 40,34;
% N 11,76, obnanaromero ampoTepHbIMU CBOMCTBaMU, rpu 00padoTke HIO4 (n30b1-

TOK, HarpeBaHue) o0pa3yeT YKCYCHBIM allbjJerujl, MypaBbuHyi0 kuciory, CO2, H20,
NHs.

7. YCTaHOBUTE CTPYKTYPY TPHUIIENTHAA, €CJIM MOJHBINA THAPOIN3 1aéT HAOOp ciemy-
IOIUX aMUHOKHCIIOT: y-aMHUHOMACIIsIHAas, ajlanuH, TiuH. O0paboTka TpUIlenTuaa
peakTuBoM CoHKepa U nocieayronui ruaponu3 naét coenunenue CgH7N3zOs, a C -
KOHIIeBas aMMHOKHCJIOTa HE yJ4acTBYeT B OMOCHHTE3¢e Oelika JesloBeKa.

8. Ycranosute crpykrypy coeauHenuss CsHgOsN. umeromero B [IMP-cniektpe cur-
Hanel: 3.2 T (1H), 3.6 a. (2H), 5.21 yur.c. (1H), 1.8 ymi.c. (2H) u 3.9 ¢ (3H).

Kpurepum oueHkKu:

Pab6oTa onennBaercs B % OT BBLINOJTHEHHOI'0 32IaHHUSA
91 - 100% - 8 6annoB, 81-90% -7 G6amnos, 71-80% -6 6amnos, 61-70% -5 Gamna, 51-60% -4
6amna, 41-50% -3 Oamna, 31-40% -2 6amna, 11-30% -1 Oamn

I'ETEPOLIKJIbI

Bapuanr 4
1. [Tomyuute 2,5-nudTrndypan u3 IpOMUIOBOTO CIIHPTA.

2. YKaxuTe NpOAYKThl PEAKLINU:

CH, CH, CHL
NH i 1.CO
I I t 3, 4 NaNH oo %, c _ Buli o 2 g
o 2.H,0/H



3. IIpocTaBbTE peareHThl HAJl CTPEIKAMMU:

SO;H

= = =
|~ I — |
NS NN NS
N N N~ “NH,
=
| 7
NN
N o
N ¢ N~ C4Ho
O
4. HazoBuTe UCXOHOE BEIIECTBO (A) U 00BACHUTE 00pa30oBaHNE NMPUBEICHHBIX HIKE
COECIMHEHUH.
CH;
X
X
H,N—NH, ITI “SN—NH,
H

A ——>
CH;
AN
4
N~ “OCH;

5. Kakoli U3 reTeponukiioB — pypaH, THOHEH WIH MUPPOT — O0Jiee BCEro HaOMUHAEST

OeH30J1 110 CBOEH ycToiunBocT. OTBET MOTUBUPYHTE.

6. CpaBHUTE aKTUBHOCTH B PEAKIMAX HYKICO(PMIBHOTO 3aMEIIECHUs MUPPoJia, OEH30-
Ja, MUPUANHA, 2-XJIOPITUPHUINHA.

7. Kak ocymiecTBUTh CIEAYIONIME MPEBPALICHHUS:

OHCCHLEILEHO == /Lo>\—> /LOXCHO;» LOXCHCH%H:;



8. YcranoBute cTpykTypy coequnenus popmyinl: CeHe SO ruapupoBanue xo-
TOPOTo NPUBOJAUT K coeauHeHuto popmyiel CsH120 , nmeromemy B K-
CIieKkTpe 1o0J0cy nornomenus (v, cM™t): 1710. B IMP H cnextpe umerorcs
curHansl (6, m.a.): T. 0,89; M. 1,2-1,4; c. 2,1; 1.2.4.

Kputepuu onenku:

Pabora onenuBaercs B % 0T BBLIIIOJHEHHOTO 3aaHUS

91 - 100% - 8 6aymoB, 81-90% -7 Gamtos, 71-80% -6 Gamios, 61-70% -5 Gamra, 51-60% -4
6amna, 41-50% -3 Oaimna, 31-40% -2 Oamna, 11-30% -1 6amn

IIpumep 1aGopaTopHoii padoThI:

XuMus yrijieBoaoB
PEAKIIUSI MOHOCAXAPHJIOB C ®EJIMHI OBOM KUJIKOCTBIO

CuSO, + 2NaOH —= Cu(OH), + Na,SO,

COK KO,C
0— .,
H +CUOH), — = i
0 H,0  KO.C
NaO,C
CO,H
COK
O KOS K o
on— ©H O~ , 2HO HO o
—_—
OH O~ " cuo oH * oH
OH KO,C
Nao,C CH,OH
CH,OH

Peaxmusbi
1. CuSOsx5H20 5r (14 MmmosIB)
2. NaOH6 r (0,12 mous)
3. CerneroBa conb17,3 r (82,34 MMOIIB)
4. T'moko3sa (1 %-ublit pacTBOp) 3 M

Obopyodosanue
1. Tepmocroiikuii crakan Ha 100 vt (2 mT.)
2. Tepmoctoiikuii ctakan Ha 200 M
3. Tepmoctoiikas npobupka Ha 10 M
4. CnuproBka
IopsnoK IpoBEACHUS pPeaKInu
I'oToBaT pacTBOpH! cynbdara meau B 50 M1 Bojbl ((pesIUHT A) M CErHETOBOM COMU U MIET0UH
B 50 mu1 Boib!I (penuHr B), 3aTeM cMemmBaoT UX paBHbIE 00BEMBI ((eTUHrOBa KHUIKOCTD). CMe-
IIMBAIOT B MPOOUpPKE 3 MJT pacTBOPA TIIFOKO3BI € 3 MJT (DeJIMHTOBOM KHJIKOCTH U HarpeBaroT JI0 KU-
nenust. HabnronaroT o6pazoBaHie KpaCHOTO OKpaIIMBaHUs, a 3aT€M BBINAAEHUEKPACHOTO OCAIKA.

PEAKIINSA CEPEBPAHHOI'O 3EPKAJIA



H,O + -
AgNO, +2NH; ——— (Ag(NH,),)OH

-HNO,
CO,H CO,NH,
— OH + - —OH T
HO— + (Ag(NH),OH — HO— +NH,OH +2NH,' + Ag l
— OH — OH
— OH —OH
CH,OH CH,OH

Peaxmuewi
1. Monocaxapun (1%-HbIi1 BoaHbIN pacTBOp) 1 M
2. AgNO3(1%-HbIit BOHBIN PacTBOP)

3. NH4OH
4. NaOH(pa3z6.)
Obopyoosanue

1. Tepmocroiikas npo6upka (2 mrT.)
2. BonsiHast 6aHs
3. Harpesarens

[Mopsnok npoBeaeHUs peaKIuu
K pactBopy a30THOKHCIIOTO cepedpa J00aBIISIFOT MO KaIuIsiM BOJAHBIA PACTBOP aMMHAaKa 10

MOJTHOTO PAaCTBOPEHHS NIEPBOHAYAIBHO 00pa3yromierocs ocaaka. K momrydeHHOMY pacTBOpy 100aB-
ns1r0T 1/10 ero o0bEMa pazbaBieHHOro pactBopa ménoun. K 1 M pactBopa caxapa B mpoOupke
MPUIMBAIOT | MJT CBeXKEIPUTOTOBICHHOTO aMMHAYHOTO PACTBOpA OKUCH cepedpa, MepeMelInBarOT
Y TTOMEIIAIOT B TOPAYYIO (HO HE KUIsIIyto!) BoasHyro 6anto. Uepes 5-10 MuryT Habmomar0T oOpa-
30BaHME CEPeOPSHOTO 3epKaa.

CHUHTE3 O3A30HOB
CH=NNHPh CH=NNHPh
— OH — — ONNHPh
_PhNANH: 1o PhNHNH2 HO PhNHNH, Ho

-H,0 -PhNH O "ho | OH

OH

CH,OH
CH,OH CH,OH CH,OH

Peaxmuewi

1. ®enunruapazuf constHOKUCTBINO,6 T (4,15 MMoIIB)

2. Aunerar Hatpus (masnenHsiif) 0,9 r (0,11 monsp)

3. T'moxo3a (10%-HbIil BOAHBIN pacTBOp) 2 M
Obopydosanue

1. ®apdoposas crynka

2. ®apdopoBslii meCcTUK

3. Tepmoctoiikas npobupka Ha 10 M

4. Bopsnas 6aus

5. Harpesarenb



IlopsAnoK NpoBEICHUS PEAKIIUU

B crynke cmemmuBarot u nepetupatoT CeHsNHNH2XHC1 ¢ CH3CO2Na. B npobupky HammBaroT
pacTBOp TJIFOKO3bI, 100aBIISAIOT IPUTOTOBIEHHYIO CMeCh U noMenatoT Ha 10-20 MUHYT B KUIISIIYIO
BoAsHYIO OaHio. [Tocne oxmakaeHus 10 KOMHATHON TeMIlepaTypbl Ha0II0Jal0T 00pa3oBaHue KET-
TBHIX UTIJI 03a30Ha.

XVMHUST aMUHOKHUCIIOT B OSJIKOB
BUYPETOBASI PEAKIIUS
Peaxmuewi
1. benok (1 %-Hs1ii pactBOp) 2 MI
2. NaOH(20 %-nsrii pacTBOp) 2 M
3. CuSO4(l %-wnerit pacTBOp)
4. Vxcycnas kuciota (20 %-nas)

Obopyoosanue
1. TIpoOupxka Ha 10 ma

HODS[)IOK IIPOBCACHUA PCAKIINU

Hanuatot B mpobupky pactBop Oelika, 100aBiIsAIOT MET0Yb U 2-4 Karuld pacTBopa cyiabdara MeIu.
HalGnrogaror okpamuBanue pactBopa ((proaeToBoe - OT MOJIOYHOTO allbOyMHUHA, PO30BOE - OT SIUY-
HOTO0), KOTOPOE MCYe3aeT MPH MOJKUCIECHUN YKCYCHOW KUCIOTOM.

KCAHTOITPOTEMHOBAS PEAKIIUA

PeaktuBbl

1. benox ( %-Hblit pactBOp) 3 MI
2. HNO3 (xoHi1.) 1 mu

3. NaOH (20 %-usrii pacTBOp)

ObopynoBanue
1. IIpo6upka Ha 10 M
2. HarpeBarenb

IMops 10K IPOBEAEHUS PEAKIIUH

K pactBopy Oernka 100aBISIOT a30THYIO KUCIIOTY | IOCIIe 00pa3oBaHus OEJI0ro 0caaKa J0BOIAT 10
kurnenus. HabmoqaroT okpanimBaHue 0cajKa U pacTBOpa B KENTHIN 1[BET, KOTOPHIN MEPEXOINT B
opamkeBblid ocie nooasnerus NaOHmo menoyHoi peakiyu.

PEAKLIMSI AIAMKEBHYA

Peaxmuent
1. Benox0,5 mn
2. VYkcycHas KucnoTa (JeasHas )M
3. H2SOus(xoni.)1 ma

Obopyoosanue
1 TIpob6upka Ha 10 mn
2 Harpesarenb
IopsAnoK IpoBEACHUS PEaKINK
K HepazbaBieHHOMY OenKy B MpOOHpKe JOOABISAIOT YKCYCHYIO KHCIOTY U ClIab0 HarpeBaroT J10
noJIHOTO pacTBopeHus. Ilocie oxaxaeHust OCTOPOKHO M0 CTEHKE HAJIMBAIOT CEPHYIO KUCIOTY TaK,




YTOOBI JKUAKOCTH HE CMELINBAIUCH. Uepe3 HEeKOTOpoe BpeMs HaboAaoT 00pa3oBaHue KpacHO-
(h10JIETOBOTO KOJIbIIA HA TPAHUIIE IBYX KUIKOCTEH.

Kputepuu onenku:
1 Gayut BBICTABIISETCS CTYACHTY, €CJIM OH BBITIOJHWI U aKKypaTHO 0(opMIIT JIabopaTopHyIo paboTy

Bonpockl 1 3a1a44 HA KOJIJIOKBHYMBI:
XuMHus yrieBoaoB:

1) Kiaccuduxkanus caxapos

2) MoHocaxapuisl

3) Anbmo- U Ketocaxapo3a, IPHUHAIJICKHOCTD K J[- 1 |- psilly OTHOCHTEIBHO TJIMIIEPUHOBOTO allb-
JeTua.

4) Kousb4ato-1enHble TAyTOMEPHBIE MPEBPAIICHUS CaXapOB, MyTapOTaIlHs.

5) Peakuuu OKUCIICHHS K BOCCTAHOBIICHHS YTIICBOIOB

6) Peakiuu OKUCIICHHS U BOCCTAHOBIICHHS YTIIEBOJIOB.

7) AunwmnupoBaHue, AJTKHIMPOBAHKE, PEAKIUs YITMHEHHUS U YKOPOUYCHHUS LICTIH.

8) Oo6pa3zoBanue HEHUITHIPA30HOB, 03a30HOB U OKCHMOB.

9) lu- u monmcaxapusl

10) BoccranasnuBaromye 1 HEBOCTAHABIMBAOIINE caxapa

11) Hemronosa

12) Kpaxmain
«XHMHUSL YTIICBOIOB»

Bapuant No2

1. Uto oOpasyercs B pe3ylbTaTe CIEAYIOLUUX MpeBpalleHui

CH,0H/H*

ITIFOKOITMPAaHO3a

Y

NaH / CH;l

(CH5CO),O (u30.

y—

2. Kak OCYIICCTBUTL CICAYIOMNEC PCBPALLICHUA:



TJIFOKO3a ——> 2,3,4,5—TETparuAIpOKCUIreKCaH - 1,6 - AMOBAasd K -Ta

—> aAJIbAOICIITO3a

— > TIeHTa — 0 — OEH30MITIIIOKO3a

3. Kak u3 caxapo3bl OJYYUTh SKBUMOJISIPHYIO CMECh T€HTAHOBON KMCIIOTHI M U30TENTaHa

4, Hamummwmre  crpykrypuyio  dopmyny  ostwia-  0-1,4-  (o-/l-rmoxonumpaHosni)-o-/1-
TITIOKOITMPAHO3H 1A,

3amaua Ne 5. YcranoBure ctpykrypy coeaunenus Gopmynasl C4HgO4, umetomero B MK criektpe
10J10ChI oraomenus npu 1725, 2780 u 3450 cm™, a B IMP 'H cnexrpe npucyTCTBYIOT TPHILIET

nipu 3,4 M.1., nyoner npu 3,8 M. 1., MyIbTHIUIET B o0nactu 4,7 — 5,3 m.1., nyonet npu 9,6 m.1.

AMMHOKHCJIOTHI, MOJUIIENTHBI, 0€JIKH

1. Howmenknarypa, kiraccudukanus, CTepeoXuMusl.
2. MeTtoanl CHHTE3a aMHUHOKHUCIIOT
a) CUHTE3 0.-aMUHOKHUCIIOT U3 aJIbJIETHJI0OB M KETOHOB, FAJIOT€H- U KETOKapOOHOBBIX KHUCIIOT.
0) CuHTEe3 O-aMHMHOKHCIIOT U3 MaJIOHOBOTO, alleTOYKCYCHOTO M HUTPOYKCYCHOTO 3upa.
B) CHHTE3 aMUHOKUCIIOT C UCIIOJIb30BAHUEM PEAKIIMHM BOCCTAHOBIIEHUSI OKCHMOB, THAPA30HOB.
r) CuHTE3 aMHHOKHUCIIOT 110 ["aGpuaiiio.
n) Criennduaeckue METOIbI CHHTE3A [3, ¥, 0-aMUHOKHUCIIOT.
3. KucnoTHo-ocHOBHBIE CBOMCTBA AMUHOKHUCIIOT, H303JIEKTPUUYECKAs TOUKA.
4. XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT.
a) O0pazoBanue coJieid, 3PUPOB U AMHJIOB.
0) Peakiust ¢ raloMIHBIME AIKUAIaMH, a30TUCTOM KicaoTol, PCls, peaktuoM Canrepa.
B) [loBeneHne aMUHOKHUCIIOT MIPU HATPEBAHUH.
r) Peakiuu aMuHOKHCIIOT IN ViVO.
1) [Ipuemsl onpesienieHus: CTPOSHUS MPUPOTHBIX AMUHOKHUCIIOT.
5. Ilentuasr
a) Kiaccu(uKalus MenTUA0B, Ha3BaHUs KOHIIEBBIX TPYIII.
6) OnpeneneHne CTPYKTyphl MENTHJIOB.
B) CUHTE3 MENTU/IOB.
r) [ToHATHS O BTOPUYHON M TPETUUHOM CTPYKTYpe OEITKOB.
1) OyHKIHH OSIKOB M KQUeCTBEHHBIE PEaKIIUN Ha OCTKU.
3agaun K KOJUIOKBHYMY

«AMHHOKHCJIOTBI, 0eJIKH



Bapuanr 8

1. Kakue BemiecTBa NoJy4aroTCs B pe3yJabTaTe CACAYIONINX MIPEBPaAICHUN

CH,Ch
KCN H,0/H" Br,/P NH; (136) HCl t Na
—»A—>E—>B—>r—>H20 EHE—>C2H5OH K

2.  Kak ocymecTBUTh CIIeIYIONIUE TPEBPAIICHHUS

CH;-CH—COOH CHT(‘:H—COOCH3

I\‘IHgCl' \ / NH,

CH;~CH—COOH

\
CH;-CH—COONa

o\\ CH; N,
N/—<N / \
\

N\ NH,
H;C 0

3. VYcranosute crpoeHue coenunenus cocraba C4HoO2N2, eciiu 0HO pearupyeT Kak ¢ KHCIOTaMHu
TaK M CO IIeJIoYaMH, He 00J1aJaeT ONTHYECKON aKTUBHOCTHIO, TIpH peakiiuu ¢ HNO2 o6pasyer

coenunenne coctaBa C4HgO3, a mpu HarpeBaHuuM JaeT BHYTPEHHUN aMU/I.

4, HpellJ'IO)KI/ITC IIyTb CHHTE3a (beHI/IJ'IFJ'II/II_II/IHa M3 TOJIyOJia UCIIOJb3ys PCAKIUIO €I'0 HUTPOBAHUA

no Konoasosny.

5. Ycranosure cTpykrypy coenuHenust popmynsl CgHisNOs, nmeromiero B MK criekrpe nmosocsl
nornomenus npu 1660, 1690, 1735, 1250, 3240 cm™. B IMP 1H cnektpe IPUCYTCTBYIOT
ny6ner npu 1.22 m.a., myneturuietr npu 1.36 m.a., cunrietr npu 2.1 M., nyoner npu 4.07

M.Jl., CHHIJIET npu 3.6 M.[., YIIUPEHHbIA cUHIIeT pu 13.3 M.



Xumusi reTEPOHUKINICCKUX coeTUHEeHUH

1. OOmas kmaccuuKanus TeTEPOIMKIOB U UX AIIEKTPOHHAsI KOH(PUTyparus
2. [IsaTrYneHHbIE reTePOLIMKIIbI:
a) MeTOoJIpl CHHTE3a (ypaHa, MUppoIia, ThodeHa
0) XUMHUYECKHUE CBOMCTBA UPPOJIa
B) XUMHUYECKHUE CBOMCTBA ypaHa
I') XUMHUYECKHE CBOMCTBA THO(EHa
1) CHHTE3 aJIbJIETU/I0- M aIKHITPOU3BOIHBIX THO(EHa, (pypaHa, MUPpOJIa U UX CBOWCTBA
€) METO/Ibl CHHTE3a i OCHOBHBIE PEaKIIUH WHI0JIa
) MMUPa30JI U THA30JI
3) OKCa30JI ¥ THA30]
3. HlecTuuneHHbIE TETEPOUKIBI:
a) MUPUANH, CTPOEHHE, KUCIOTHO-OCHOBHBIE CBOIICTBA
0) MeTO/Ibl CUHTE3a MUPHUINHA
B) N-OKHUCh MMpPUINHA, €€ CUHTE3 U CBOICTBA
T') pEaKIMy OKUCIICHUS M BOCCTAHOBIICHUS MMUPHIMHA U €TO MTPOU3BOIHBIX
1) METOJIbl CHHTE3a U 0OCOOCHHOCTH TOBEIEHHS 2-aMHHO- M 2-THAPOKCH-TIPOU3BOTHBIX TTH-
punuHa
€) peaKIuu EKTPO(YUIBHOTO 3aMEICHUS B TUPUINHE
) HyKIICO(DUIIbHOE U PaJUKAIBHOE 3aMEIIeHUE JUId MUPUIHA
3) XUHOJIMH, CUHTE3 U €T0 OCHOBHBIE PEaKINH
1) MOJIUT€TEPOAPOMATUYECKUE CUCTEMBI
K) KOHJICHCUPOBAHHBIE T€TEPOLMKIIBI C T€TEPOaTOMAMU B HECKOJBKUX IMKJIAX (IypHH, KO-
(hevH, TEOOPOMUH, TUPUJIHH )

3amaun K KOJUIOKBUYMY

3aga4u K KOJUIOKBHYMY

Bapuant Nel

1. Ompenenute ruOpHUIM3alKI0 aTOMOB a30Ta B MoJieKyle nMujazona. Kak MoxHO OOBSCHUTH
YBEJIMYEHHE KUCIOTHBIX CBOMCTB B JAHHOM COEJIUHEHUHU.

2. YTo moysyyuTcs B CIEAYIONIEH IIeMOYKe MPEeBpaICHUINA:

—> A ——> B — » C — % p

CHCL/KOH H,/Ni KMnO SOCl
] : :
\O/

3. Ipemnoxure meroa cuntesa 2,3,5-TpUMETWIMHAONA U3 O€H30J1a U APYrHMX HEOOXOAUMBIX CO-
eIMHEHHH anndaTudeckoro psaa.
4. UYTo MOIy4uTCs B CICTYIOUIMX MPEBPALICHUSAX:



H/Ni CHCl/KOH
< -
H, C/\S/
HN03/st<y QiO/Hm
C12/hV

5. CpaBHHUTE MO PEaKIMOHHONW CHOCOOHOCTH B PEAKIHUAX AEKTPOPHUIHLHOTO 3aMeIIeHHs MUPPOI,
tuodeH, 2-metundypaH, TUPUIUH.

6. YcranoBute crpykTypy coemuHenus ¢opmynsl CsH7NO, mmeromero B MK-cnektpe moiocs!
norsomenus npu 3280, 1700 cm™. B IMP 1H cniekTpe NpHCYTCBYIOT CHHIJIET Ipu 2.1 M.,
nyonet pu 6.37 M.1., MynbTHIUIET TIpH 6.18 M.1., nyoner npu 7.03 m.1.

TecTbI:
Tect «¥YrjeBojabl, AMUHOKHCJIOTHI M 0€JIKH KAK OCHOBHbIE KOMIIOHEHThI OMOCHCTEM)
NMPOBOAUTCS B JIMYHOM KaOMHeTe

https://cabinet.bashedu.ru/tests/dev/quiz/view/1680

PaboTa oneHuBaeTcss aBTOMaTUYECKH B JIMYHOM KaOMHETE

Tect «XMMHSA reTepONUKINIECKUX COeTMHEHNID)

B kaxoii rpynmne nepedrciaeHbl MOHOLUKINYECKUE COSAMHEHUS?
a)IUPPOJI,HH]I0JI, THA30JI

0)M30XUHOJIUH, TUPUINH, PypaH

B)MMHM/1a30JI, THO(EH, N30KCa30J1

T')XUHOJIUH,TUPUMUINH, Y —TIUKOJIUH

2.B kakoii rpymnme nepeyrcieHbl TOJIbKO MOHOT€TEPOIMKINYECKUE COSTUHEHHS?
a)TUPUINH,AIMUIA30JI, THPUMUTUH

0)TrodeH,THA30JI,0KCa30I1

B)UH/10J1, XUHOJINH, pypaH

I')[TUPUIIH, U30KCa30J1, THA301

3.Kakoe ncxoHoe coelMHEHNE He UCTIOJb3YIOT B CHHTE3€ TeTEPOLMKINYECKUX COSANHEHHH?
a) OyraH

0)aleTHiIcH

B)r€KCaHIUOH-2,5

I) f-aMUHOMUCIISIHYIO KUCIIOTY

4. KaranuzatopoM npeBpalieHHs alleTUICHOB B FeTePaluKINIYeCKUe COSAUHEHUS CITYKUT?
a) AbOs

0) Ni

B)Pt

r)Siz0

5. Kakoii retepaliki He MOJIy4aroT U3 CIM3€BOM KHCIOTHI?


https://cabinet.bashedu.ru/tests/dev/quiz/view/1680

a) MUPUMUINH

0)(ypaH-2-kapOOHOBYIO KUCIIOTY

B)IIUPPOJI

r)dypan

6.Peakuus FOpreBa-31o?

a) CUHTE3 UPPOJIa U3 aleTHIIEHA

0)B3aMMOTIPEBPAIICHNUS TSI TUWICHHBIX TeTEPOIUKIOB ((pypaH, HUpPOI, THODEH)
B)CUHTE3 UHAOIA

I)HUTpOBaHUE (pypaHa

7.Kakoii u3 reteponukioB He otHocuTcs KC-H-kucmore

a) pypau

6)Tnoden

B)IIUPPOJI

I') O—METUIIUPUIIH

8.Kakoii peareHT MOXHO MCIOJIb30BaTh AJIsl HUTPOBaHUs pypaHa?
a) CHsCOONO:>

6) HNO3 ()

B)HNO3/H2S0s ()

r) HNOs(p-p)

9.CepHoil KUCIIOTON MOKHO Cylb(pUpoBaTh?

a) MUPPOI

0)ypan

B)THOEH

r)2,5-numetundypas

10.Peaxius 31eKTpoUIBHOTO 3aMEIEHUs B MH]I0JIE HJIET IO TIOJIOKEHUIO:

a)2 B) 4

0)3 r)7

11. TpunTodan, TpUNITAMUH,CEPOTOHUH, UHIUTO SBIISIOTCS TIPOU3BOHBIMH
a)XWHOJINHA B) M30XMHAIMHA

0)uHm0Ia T) ypuHA

12.Konaencanus OyTaaneHa ¢ alleTOHUTPUIIOM UCIOJIb3YeTCs B CUHTE3€
a) METUJIHUPPOJIa

0) 0— METUJIITUPHUINHA

B) Y ~-METWINHPUINHA

I')U30XHHOJINHA

13. N-Oxuch nupuauHa ABIseTcs yCTOWYMBON CTPYKTYPOM,TIOTOMY UYTO:
a)COJICP)KUT JIBa reTepoaroma

0) npeacTasiseT coO0 BUTTEP-UOH

B) CKJIOHHA K 00pa30BaHUIO OOJIBIIOTO YKCIIa PE30OHAHCHBIX CTPYKTYP

T') SIBJIIETCS IIECTUYICHHBIM FE€TEPOIIKIOM

14.Peakuuu 351€KTpO(UIBHOTO 3aMEIIEeHUs B TUPUIUHE TPOXOAAT:

a) JIeTKO U UAYT B TPEThE MOJIOKEHUE KOJIbLIA

0) IpOXOJAT TPYAHO U UJYT B TPEThE MOJOKEHHUE KOJIbIIA

B) HJIyT BO BTOPOE U YETBEPTOE MOJIOKEHUS KOJIbLA

T') HE IPOXOJIAT

15.]17151 KaKoro TeTepOLMKINYECKOTO COeIMHEHHS He XapaKTepHbl Peakluu HyKJI€0(QUIBHOTO 3a-
MEIIEeHUs

a) MUPUINH

0) XMHOJIMH

B) 3-KapOOKCUHPUIITH

r) dypan



16.Kakoii peareHT Hy>)KHO UCIIOJIb30BaTh VISl TICPEBEACHUS A-TIMKOJIMHA B a-

hopMUITUPUTUH
a)NHs/xxuaxuit B)KMNOy4, t
0)02 V205, t r)CaHoLi

17. Kakoii Habop peareHTOB HEOOXO UM TSI TIOJTydeHUsT XHHOIMHA 110 CKpayiy

a) aHWINH,THIEpUH, HUTPoOeH30.1, FeSO4, H2SO4

0) anwmmH,rmnepuH,0eH301,FeSO4, H2SO4

B) aHWJIMH,IPOTIaHOJI-2, HUTPoOeH30.1,FeS04,HCI

I')aHUJIKH, Ipornano-2,0eH3011,FeSO4,HCI

18.Kakoe ycioBue siBisieTcs He0OX0JUMbIM IIPU CUHTE3€ MHA0JA U3 aHUJIMHA U KapOOHWIIBHOTO
coenuHeHus no dumepy.

a) HAJTMYHE aJIbJICTHIHOMN TPYIIIBI

0) conepskaHue B ey KapOOHUIIFHOTO COCIMHEHUSI HE MEHEE TPEX aTOMOB yriepoia
B)HAJIMYHUE BOJOPO/IA B 0— MOJIOKEHUHU K KApOOHWIBHOU T'PyIIIEe

') HHIKaKUX OTpaHHYEHUHN HET

19.I1ocnenoBarenble peakuy rupoin3a MOoAKUCIEHHOM BOJIOM U MOCIEAYIOIIEr0 TEPMOJIN3a UC-
MOJIb3YIOTCS JUIS TTOTY4EHHUS:

a) TETePOITUKIIOB MATHWICHHBIX U3 1,4-1MKapOOHUIBLHBIX COSTUHEHUH

0) cunre3 hypdyposia U3 IEHTO3aHOB

B) cuHTe3 THO(eHa u3 OyTaHa

r) cunte3 ypana u3 1,4-0yranauona

20. Kakoit peareHT BbI UCIIOJIb3YyETE JJIS MOTyUYE€HUS MOHOXJIOPIPOU3BOIHOTO (hypaHa?

a) Cly;mmokcan B)SO2Cl,

0) Clo/H20 1)Clao/hv

21. B kakoM city4ae Bbl HE MMOJYYUTE HYKHBIM MTPOTYKT?

O

H H a) 1)CH3MgJ:2)HCOOC;Hs,0C

6) 1)CHsMgJ; 2)HCOOCHs, t

B)HCN, HCI,H.O

r)CHCI; OH
22. B KakoM psily CO€AMHEHUS PACIOJIOKEHBI 110 YBEIUYEHUIO UX YCTOMYUBOCTU?
a) pypaH >nuppor>Tuodex
0) OEH30JI>TIMPUIUH>UMHIa30]1
B) 6enzomr>tuoden>dypan
T') MAPPOJI>UMHIA30>TIMPA30JT
23.ITopdupuHOBOE KOJIBILIO BXOAUT B COCTAaB reMa-KpoBu.Kakyro peakiuo MOKHO UCTIOIB30BaTh
JUIS €T0 KOHCTPYUPOBAHUS?
a) muppoia+CH2O+H™/t
6)muppoa+CH20, H'+FeCls/t
B)mupposr+HCOOH/t
r) 2-popmunmuppon+CH20/t
24.Yt1o monxyduTcs B pe3yabTaTe MOCIeI0BATENbHO MPOBEACHHBIX MTpeBpaleHuii?(BemecTso b)

+ -
N,Cl  SnCl,,HCI A CH3CH,CHO

L
'

t

a) 3-MEeTUITUHIOJ
0) 2-MeTHUIICHI0I
B) XMHOJIUH



I') U30XUHOJIMH
25.11pu THAPUPOBAHUH MSTUYICHHBIXTETEPOIMKIIOB BOJIOPOJIOM B B IIPHCYTCTBHH KaTaIH3aTopa
obpa3yercsa? YKaXUTe HEBEPHBII OTBET.

a) o B) H

N
N
0) S r) H
26. Peakus
o} 0
— t
o + o — 0
<
5 o}
OKa3pIBaeT?

a) bypaH sBIISETCSI HAMMEHEE APOMATUYHBIM U CIIOCOOCH BCTYIATh B PEAKIH JHCHOBOTO CHHTE3a
0) Gypan ycTolunBOE COCTMHECHHE
B) METOJI CHHTE3a KOH/ICHCHPOBAHHBIX CUCTEM
') YCTOMYMBOCTH MaJICMHOBOTO aHTUAPHUJIA.
L ®
27, HC=C——CH,N=N JlaHHas1 peakIus UCIOJIb3YETCsl B CHHTE3E
a) UMHUAa30J1a
0) nupposia
B) MMUpasoJja
r) 4,5-muruaponupasoia

28. Peakiys B3aMMOJCHCTBYS 3(UPOB MAJIOHOBOM KMCIIOTHI ¢ (PEHUITHAPA3UHOM JISKHUT B OCHOBE
dhopmupoBaHus?

a) UMHUa30J10B

0) MHI0JIOB C TOPMOHAIBHOW AKTUBHOCTHIO

B) ITUPA30JIOHOB C AHAJILI'€TUYCCKOM aKTHBHOCTHIO

I') HE HCIIOJIL3YETCSl B CUHTE3€ TeTePOIMKIIOB

29. B KkakoM U3 TeTEpPOIMKIIOB a30T CIIOCOOEH MPOSIBISATH OCHOBHBIE CBOWCTBA?

o
N
T



N
)
/
N
F) |\|/ng

30. Yto moJtyyaeTcst B pe3ynbTare peakiuu

=4

‘ HN03
R
S H,S0,4,370 C
N
H

a) 2-HUTPOIUPUINH

0) 3-HUTPONTUPUANH

B) 4-HUTPONUPUINH

) N-HUTpOHUPUIITH

31. [leficTBueM HATpus B CIIUPTE MUPHUINH BOCCTAHABIIMBAETCS 10

a) 1,4-muruaponupuanHa

0) 1,2-muruapanupuanHa

B) HUTIEpUIUHA

') HE BOCCTaHABJIMBACTCS

32. [lupuauH TPpyIHO BCTYMAET B PEAKIIUU dJIEKTpouiabHOro3aMmenieHus. OfHako HEKOTOPhIE 3aMe-
CTUTENN HACTOJIBKO aKTUBU3UPYIOT KOJIBIIO ,4TO OH CIIOCOOEH BCTYMATh B PEaKLUU a30COYeTa-
HUS. YKaXUTe Takoe MPOU3BOJIHOE.

a) 3-HUTPOIUPUINH

0) 3-MeTUIUPUINH

B) 2-TUAPOKCUITUPUIUH

T) 2-MeTUJITUPHUINH

33. BeiOepute U3 npeacTaBIeHHBIX IPOU3BOIHBIX MUPHUAUHA TO, KOTOPOE HE CKIOHHO K KETO-
€HOJILHOM TayTOMEepHH

a) 2-TUAPOKCUITHPUINH

0) 2-aMUHOTIUPHIUH

B) 4-TUAPOKCUITUPUINH

T')0-TTHKATHH

34. TIpu oKUCIIEHUH XMHOJIMHA OUXpOMATOM 00pazyercs:

a)XUHOJIOH

0) 2,3-1uKapOOKCUTTUPUINH

B) (TaneBas KMCIOTa

r) QraneBslil aHTUAPU

35. PeareHTsl B cxeMe MOJIYUYCHUS MUPpUMHINHA



HO Cl

N N
/
[ Yo 2o N — Q
— — \N
HO Cl
a) PCls, HJ
0)Clz, HJ
B)PCls, J2

r)Clz, Jo
36. OGpa3yrorniecs: B pe3yJibTaTe MPOTEKAHUS PEAKITUI:

/ . .
‘ CH3|—|= A BuLi B M» C
X
N

a)N-MeTI/IHHI/IpI/IHI/IH, O -MCTUIIITUPUANH, O TCHUIITUPUANH

N N
0) o—MeTmImmupuInH, N CHLi N CH,OH
B) \N CHs | \N CHLi \N CHs
X
\N \N CHs N CH,
r) CHs CHO

37.PeaFCHTBI,KOTOpre HGO6XO,I[I/IMO HCIIOJIB30BaTh AJI OCYHICCTBJICHUA ITPCBPALLlCHUN

O-0—-0—~C
AN X - A X
N J N CHs N

|
a) CHaJ,t; CHsJ; CHalLi
6)CHzsJ, 0C; t; CH»,"OH
B)HCI; CHsJ/t; CHsLi
r)CH3J/t;HCI;CHsLi
38.Kaxoii mpoayKT oOpa3yeTcst B X0JIe IPEeBpaILeHU?

O O ©/NH2 .
)J\/U\ N8, S "
—_—

A —» B ——» C —» D

HC=—CH;

OC,Hs

a) 3,4-TMMETHIIXUHOJIOH



0) XHHOJIVH

B) XMHOJIOH

r) 3-MeTUI-4-3TUIIXUHOJIOH

39.Kakue peareHTsl ciae1yeT UCIO0JIb30BaTh Ui OCYILIECTBICHUS PEaKLIUi?

X { E_jﬁa (:_:BL\\ X Ziij)&\\ X CHy—8— CH,CH,CH,CH
N / \ / \ coH, / \ coH, 3 | 2CH,CH,CHs
S S (|3| S I

NHCH,
NHCH
a) X1=HS, t, X>=Ac20/AICl;3, X3=NH,CHj3, X4=Na/C,HsOH
0)X1=Sit, Xo=Ac20, t, X3=NHs, CH3J, X4=H2/Ni
B) X1=S, t, X2=Ac,0/AICls, X3=CH3sNHa, X4=H2/Ni
r)X1=H:S;t, X>=Ac20/AICl;3, X3=NHs3/CH3J, Xa=H>/Ni

40.YxaxuTe NpaBUIbHYIO IOCIEI0BATEIbHOCTh PEAreHTOB B CXEME

N T N N

CH3
a) X1=CHaJ/ t, X2=NaOH, Xs3=H/Ni
0)X1=CHzJ/ OC, Xo=t, X3=H,/Pt
B) X1=CHsJ/ 0C Xo=H>/Ni, Xa=t
r)X1=CHa/ t, Xo=H,/Pt, X3=NaOH

41./1ns1 TOr0,9T00BI MOJIYYUTD JTU3HUH (2,6-THaMHUHOTEKCAHOBYIO KHCIIOTY) U3 2-GopMuntuodeHa
HE00XOAMMO BBITIOJHUTH CIIEAYIONTYIO MOCIEA0BATEILHOCTD TP EBPAICHHIA:

1) a) NHiCN 6) H20, H*, t B) NHO30,H2S04 r) Ha/Ni
2)a) NHi«CN  6) H20, H*, t B) CHsNOO*NO;, r) Ha/Ni
3)a) NHO3 0, H2S 00, 6) NHiCN  B) Ho0, H*, r) Ha/Ni

4)a) NH4CNG) H20, H*, t  B) AcClr) NHO3(9,H2SO4¢, 1)H2/Ni
42. Yto nosy4aeTcs B pe3ysbTaTe CACAYIOUIUX PEBpaIleHUA?
HC==cH + 2CH,0 ﬂ» A Mt»

a) TUPPOJI

0)N-dperunmuppo.

B) 0—(EeHUITUPPOT

T') peakuus He UaeT

43. Kakoii peareHT He IpuBeIeT K 00pa30BaHUIO 2-alWINMUPUANHA U3 TUPUIUHA
a)CH3CHO+ROOH, Fe?*

0)CH3COCI, t

B)CH3COCI/AICI3

44. Kakoe coeTMHEHUE BCTYMAeT BO B3aMMOJCHCTBUE C a30THCTOM KUCIOTON ¢ 00pa3oBaHUEM Kap-
OOHUIIBHOTO COeIUHEHUs?

a) O— MUKAJIUH

0) o — meTundypan

B) 0L — METHJITUPPOIT

I') TOJTYOJ

45. MO>HO J¥ TpU MOTYyYeHUH XHHOIUHA 10 CKpaymy BMECTO CEPHOU KHCIOTHI UCTIONIh30BaTh CO-
JSHYIO0 KUCIIOTY?

a) MOYHO, TOTOMY 4TO Hy:keH H'

0) MOKHO, IOTOMY UYTO COJISTHAsI KUCIIOTA CHUIIbHAS

B) HEJNb3s, IOTOMY YTO CepHasi KUCJIOTa BOCIIOJHSET POJIb JACTHAPATHPYIOIIEroareHTa

T') HEeJIb3sl, TOTOMY 4TO He OyJer B3auMo ieiictBoBath ¢ PhNHo>.



46. [Tupa3uH 1 ero Nponu3BOJHBIE MOKHO MOJIYYUTh HAaIPEBAHUEM:
a)0—aMHHOKHUCIJIOT

0)p-aMHHOKHCTIOT

B) Y— aMHUHOKHUCJIOT

I') aMMHaKa ¢ aleTUIIEHOM

47. Kakoe u3 coenuHenuii He oopasyer coym ¢ CH3J

a) NUpasuH

0) muppot

B) UMUA30J1

') MUPUJIIH

48.Kakue peareHThl Bl BbIOepUTE [Is ostydeHus 1,2,3-rpuaszona
gy HC==CH +NHj p) HC==N +NH;

6) HC—=CH + NH3 F) HC=—N +HC=—7=CH

49. B kakoM psiy CO€MHEHMSI pAaCIOJIOKEHbl MO YBEIWYEHUIO OCHOBHBIX CBOMCTB
a) CHsNH>mmppor>nupuans >0 TuKaInH

0) CH3NH>>o—mmkomma>nupu e >1uppos

B) IUPPOJI> MUPUANH >0—TmKamna>CH3NH:

r) muppor>CH3NH2>o—nukanne>npu s

50. B xakoii nociaenoBaTeIbHOCTH HY>KHO J00aBJIATh peareHThl, YTOObI MOTYYUTh O-
AMUHOKHCIIOTHI?

a) nmupuann,NHs, Na

6) NHs, Na, nupuana

B) Na, mupuana,NH3

r) Na, NHz, mupuaun

Kpurepun oueHku:
Kaxnprit Bompoc orienuBaercs B 0,12 6anna

5. YueOHO-MeTOAUYeCKOe U MH(OPMAIIHOHHOE 00ecTiedeHue U CIUTIINHbI
5.1. [lepeyeHb OCHOBHOM U JONOJHHUTEIbLHON YUeOHOI JIUTEPaTyPbl, HEO0X0AMMOIi J1JI51 0CBO-
€HMS THCIUIIHHBI

1. KykoBusnen O.C.. 3aiitnymuus P.A., Canumosa E.B., Kacpanze B.I'., I'ageneBa X.K. «®ynkuuno-
HaJu3anusa oJICPUHOB B CHHTE3€ OMOJIOTMYECKH aKTHBHBIX BEIIECTB» YueOHOoe mocobue, Ya,
PUI] bamlV, 2007 r., DJIEKTpOHHAs OnonMoTeKa baml'V. —
https://elib.bashedu.ru/dl/read/Kukovinec i dr_Funkcionalizaciya.pdf

2. FOpoBckas, M. A. XuMus apoMaTHuecKuX TeTePOIMKINYECKUX COSAMHEHUI: yaeOHoe mocodue.
— Mockga : Jlaboparopus 3Hanuid, 2020. — 211 ¢. — JlaHb : 2IeKTPOHHO-OUONIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/135538

3. TpaBens, B. @. Opranuueckass xumus : yuyebHoe mocodbue / B. @. TpaBenb. — 7-e uzg. —
Mocksa : Jlaboparopust 3nanuii, 2020 — Tom 3 — 2020. — 391 c¢. — JlaHp : 3JEKTPOHHO-
oubnmorteunas cucrema. — URL: https://e.lanbook.com/book/151524.

5.2. lonotHUTEJIBHAS JIUTEPATYPA

1. HeuaeB A.IL., Tpayben6epr C.E., KouerkoBa A.A., Konmakosa B.B., Buron U.C., Ko-
oenesa U.b. «lTumesas xumus», u3a-so CIIb I'nopa, 2004 r.


https://elib.bashedu.ru/dl/read/Kukovinec%20i%20dr_Funkcionalizaciya.pdf
https://e.lanbook.com/book/135538
https://e.lanbook.com/book/151524

2. Kykosunen O.C., 3aiinymnun P.A. u ap. «Cpeactsa u METO/IbI 3alIUTH OHOTIOJIMMEPOB)

Ya. 2006r. PUO baml'V.

3. Komog B.I1., llIsenoa B.H. «buoxumusi», M:, Ipoda, 2004 r.

4. OBuunnukoB I0.A. «buooprannueckas xumusi», M.: Beiciias mkoia, 1990 r.

5. CnecapeB B.U. «Xumusi. OcHoBBI xumMuu xuBoroy», C.-I1.: Xummzaar, 2001 r.

6. Tonctukosa T.I'., Toncruxkos A.I'., Tonctukos I'.A. «JlekapcTBa U3 pacTUTENbHBIX Be-
mectB», Akagemuyeckoe uza. ['EO, HoBocubupck, 2010, 215 ctp.

7. IlnemenxoB B.B. «Xumus uzonpenonnosy, U3n. Anraiickoro yausepcuteta, 2007 r., 322 ctp.

5.3. Pecypchbl nHGOPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM CeTH
«/HTepHET» 1JIA OCBOECHUSI JUCITUTITIHMHBI

1. http://chemistry-chemists.com/chemister/chemie.htm
2. http://xumuk.ru/

3. http://chemister.da.ru/

4. http://chemistry.narod.ru/

5. http://www.chemport.ru/books/index.php

6. http://www.newlibrary.ru/book/

6.MarepuajbHO-TexHUYecKast 0a3a, He00X0AUMAs VIS OCYLIECTBJICHUS 00pPa30BaTEeIbLHOI0
npouecca no JUCUMILINHEe

Haumenoseanue cneyua- Buo 3anamuii Haumenoeanue ooopyoosanus, npocpamm-
JIUZUPOCAHHBIX AYOUNO- H020 0becneyeHus
puil, Kabunemoas, 1a00-
pamopuii
1 2 3
Yueonan ayoumopusa ona | Jlekunu n npaxtuye- | Jlocka, mei, Tpsnka
npoeedeHusn 3aHAmMUI | CKUE 3aHATHS

JIEKYUOHHO20 U CeMUHAap-
CK020 muna: ayauToOpus
No 402 (yueOHBbII KOpITYyC,
Munraxesa, 100 )

Yueonan ayoumopusn ons | Jlaboparopusle  pa- | JlaboparopHas meGenb, I0cCKa,
nposedenus nabopamop- | 60T, KOJUIOKBUYMBI | LlIkadbl BEITSHKHBIE XUMUYECKHE 3 IIIT.

HbIX padom: yCTpOoHCTBO Juis cyliku nocynsl [19-2000,

aymutopus Ne 501. Yye6- anekTpokonopumerp KOK-2,

Has nabopatopus (y4ded- koJiopumeTtp dotodnekrpudeckuii KOK-3-01,

HBII Kopmyc, MuHraxena, nepemMeniuBaoiiee ycrpoictso [13-6500,

100) mreiikep (BcrpsixuBarens) JIAB-ITY 01 ¢ no-
JIOTPEBOM,

crepuinzarop naposoit BK-30,

YCTPOMCTBO Ul CTEpUIM3aLuu Bo3ayxa BJI-
12-100 (;1tamuHapHBIi OOKC),

HeHTpudyra sadbopaTopHas MeAULITHCKAS

OC-6M,

mKkad I C-801I CYLIWJIBHO-
CTEpHIIN3ALMOHHBIH,

nabopaTopHas mocyzaa, jJabopaTopHble MITa-
THUBBI.

Homewenua ona camo- | IlonroroBka K cuade Aymuropusi Ne 201 (kopnyc D)



http://chemistry-chemists.com/chemister/chemie.htm
http://xumuk.ru/
http://chemister.da.ru/
http://chemistry.narod.ru/
http://www.chemport.ru/books/index.php
http://www.newlibrary.ru/book/

CMoamenbHoll padomul:
OoubnmoTeka,  ayIUTOPHs
Ne 201 (yueOusblii kopITyC,
Munraxesa, 100)

OubmmoTeka,  ayIUTOPHS
Ne 201 (¢u3. mar.
KOPITYC )

KOJUIOKBUYMOB,
HAIlMCAHHUIO  CcaMo-
CTOSITEJIBHBIX M KOH-
TPOJBHBIX paboOT

PentiumG2130/4I'6/500I'6/21,5"/Ki1/Mbiiib

[1K B koM. @epmo Intel

Intel

PentiumG2130/4I'6/500I'6/21,5" /Ki1/Mbiiiib
Aynuropusi Ne 201 (ryiaBHbIH Kopmyc)

PentiumG2130/4I'6/500I'6/21,5"/Kin/Mplmb -

50 .

[1K B koM. @epmo Intel.

Mono6mok Nel depmo AMD A8-5500 — 50

IIT.

yueonasn ayoumopus 01
npoeéedeHus 2pynnoeuix u
UHOUBUOYAIbHBIX KOH-
cyromauuil, yueonas
ayoumopus 01 meKyuie-
20 KOHMPOAA U npome-
JAHCYMOUHOU ammecma-
yuu: aynuropus Ne 403
(yueOnslit kopryc, MuH-
raxena, 100)

ITonroToBKa K Te-
CTUPOBAHUIO U Te-
CTUPOBAHUE

Yuebnas mebenb, A0CKa,
kommytarop HP V1410-24G,

HepCOHaHLHBIﬁ KOMHBIOTep B KOMIIJIICKTC
Lenovo ThinkCentre All-In-One - 12 mr.

nepcoHaNbHbIN KoMIbioTep MOHOOIOK
Oapebon ECS G11-21ENS6B 21.5
G870/2GDDR31333/320G
SATA/DVD+RW -12 mr.,

cepBep Ne2 Depo Storm1350Q1,

kommytaTop Heewlett Packard HP V1410-
8G
[TporpammHOE oOecieueHue:

1. YueOnniii k1acc APM Win Machine Ha
24 ceTeBbIX y4eOHBIX JHICH3UM (+2 Tpe-

noJlaBaTeIbCKUX  JHIeH3ui).  JloroBop
Ne263 ot 07.12.2012 1.

2. Yuebnsniii Kommnekt Kommac-3D V13 Ha
50 mect. IIpoexTupoBanue M KOHCTPYHPO-
BaHKE B MAIIMHOCTPOCHUHU (TuiieH3us1). J{o-
roBop Ne263 ot 07.12.2012 r.

3. YueOnsiit KoMmmiekT mporpaMMHOTO
obecnieuenus PacueTHO-uHpOpMaLMOHHAS
cucTeMa DIIeKTPOHHBIN cpaBo4YHUK KoH-
CTpyKTOpa, penakuus 3 Ha 50 mecT, TUlEH-
3us. [JJorosop Ne263 ot 07.12.2012 1.




[Tpunoxxenne Ne 1

®I'BOY BO «BAIIKMPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET

VHXXEHEPHBINA ®AKYJILTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBbBI

M CITATIIIMHEBI

XuMHUs PUPOJAHBIX COETUHEHUM

®dopma o0yueHus
Ounas
Bun paéorsl O0BbeM TUCHUIIINHBI

O6mas TpynoeMkocTh aucuuruiabl (3ET / gacoB) 5/180
Y4eOHBIX 4aCOB HA KOHTAKTHYIO pabOTy C MPENnoiaBaTesem: 91,2

Jlexkuui 36

MPAKTUYECKUX/ CEeMHUHAPCKUX 18

JlaGopaTopHBIX 36

Hpyrue Bunsl pabot (PKP) 1,2
Y4eOHbIX 4acOoB Ha CaMOCTOATENbHYIO paboTy obydatomuxcs (CPC) 34,8
Y4ebHbIX 4acOB Ha MOJTOTOBKY K 9K3aMeHY (KOHTPOJIb) 54

dopma KOHTPOJIS:
DK3aMeH 5 ceMecTpe




/o

Tema u conepxanue

dopma U3y4eHHS] MAaTEPUAIOB: JIEKLIUH,
MPAKTUYECKHUE 3aHATUSI, CEMUHAPCKHUE 3aHsI-
THS, TaOOpaTOpHBIE PabOTHI, CAMOCTOSTEIb-

Has paboTa U TPYJOEMKOCTh (B yacax)

JIK

[1P/®KP

JIP

CP

OcHoOBHa U JOIIOJIHHU-
TEJIbHAS JINTEPATypa, pe-
KOMEH]IyeMast CTyJICHTaM

(HOMepa U3 crHcKa)

3ajanus o camo-
CTOATENILHOM pa-
00Te CTY/IEHTOB

®opma TeKylero
KOHTPOJIS yCTieBae-
MOCTH (KOJUIOKBUY-
MBI, KOHTPOJIbHBIE
paboThl, KOMIIBIOTEP-
HBIE TECTHI U T.II.)

VYraesoael. Homenkna-
Typa U Kiaccuukarus.
Momnocaxapuasl. Cte-
peousomMepusi, KOHPUry-
pauronHsie psaabl. Kosib-
4aTO-IIeTHAs TayTOMe-
pusi, myTtapoTtauus. Peak-
LIUH OKHUCIIEHHUS, BOCCTa-
HOBJICHUS, allUIIMPOBA-
HUSI, aJIKUJIMPOBAHUA,
oOpaszoBaHue PESHUITHI-
Pa30HOB U 03a30HOB,
B3aMMOIIPEBPALLICHHUS Ca-
xapoB. /{u- u nomcaxa-
puasl. BonokHa c ca-
XapHBIM MOHOMEPHBIM
3BEHOM. AHTHApocaxap-
HbI€ MOHOMEPHI U MOJIU-
MephI Ha UX OCHOBE.

HYKJICMHOBBIX KHUCJIOTAX.

8

8/0,4

3

OcHosHas 3, ¢.277 ca.
JlonosHUTENbHAS
3,¢.68-83,171-184
5.¢.73-121

OcHoBHas 3,
c.277 cn.
JlonosHUTENbHAS
3,c¢.197-208
5.¢.208-242

ITpoBepounas pabota
KonTpombHas padbora
DK3amMeH

8/0,4

12

OcHoBHAaA
3.¢.303 cm.

OcHoBHAaA
3.¢.303 cn.

ITpoBepouHnas pabota
KonTtponsHas pabota




1. peakumu amuwaHpoBa- | JlonmomuutensHas | JlaboparopHas pabo-
HUS 0JIe(PUHOB 3. c. 358-407 Ta
JlonoJIHUTEIbHAS 5. c¢. 599-626, Pemienne 3amau
3. c. 358-407 304-311 DK3aMeH
5. ¢. 599-626
Amunokucnomui. 12 OcHoBHas OcHoBHas ITpoBepouHnas pabota
HoMeHKnaTypa u Kiac- 2.c.5cxn., 40 cm. 2.c.5cm, 40 cn. | KontponsHas paborta
cndukanms. TIpupoIHbe JononHuTenpHAS HononuurtensHas | Jlaboparopras pado-
AMHHOKHCIIOTBI, CTEpEO- 3, ¢. 222-237, 259-271 3,c¢.239-254 Ta
’ 5, ¢. 569-595 5, ¢. 569-595 Pemenue 3amau
XUMUS U KOH(pHUTypaIin- JK3aMEH

OHHBIC pAABI.

a-
AMunoKuciomeol: CuHTE-
3bl U3 AJbJAETHIOB U Ke-
TOHOB Yepe3 LIUAHTUIPU-
HbI, U3 MaJIOHOBOTO, alle-
TOYKCYCHOTO ¥ HUTPOYK-
CYCHOTO 3(HpOB, rajno-
I'eH- U KeTOKapOOHOBBIX
KHCTIOT.

)2

AMUHOKUCI0MbL; CUHTE-
3bl U3 HCIIPCACIIbHBIX U
,Z[I/IKap6OHOBLIX KHUCJIOT.
KucnorHo-ocHOBHBIC
CBOMCTBA aMUHOKHCIIOT B
3aBUCHUMOCTb UX OT pH




cpensl. OOpazoBaHue
MIPOU3BOIHBIX IO Kap-
OOKCHIILHOW U aMUHO-
rpymnme, 6etaunbl. B3zaun-
MOJIEMCTBHE C a30TUCTOMN
kucioroil. [IpeBpamenus
AMUHOKUCIIOT TIpU
HarpeBaHUU U UX 3aBU-
CUMOCTb OT B3aUMHOIO
pacnosyiokeHust (yHKIIH-
OHaNBHBIX rpymil. [len-
TUAHBIN cuHTEe3. Kampo-
naktaMm. [lomunentuasl.
AHTpaHWIOBad U n-
aMUHOOEH30IHas KUCIIOo-
TBI: METO/bI MTOJTY4YEHHS,
CBOWCTBA U IIyTH HUC-
oJb30BaHus. benku.
Knaccudukanus. Mero-
JIbl I0KA3aTeNbCTBA M0-
JIUIENTUIHOTO CTPOCHUS,
YCTaHOBJICHHE aMHHO-
KHCIIOTHOTO COCTaBa 1
MIOCJIE0BATEIBbHOCTH
aMUHOKHCIIOTHBIX (ppar-
MEHTOB B MOJUIEITU/I-
HOW LIETIH.




I'emepoyuknuueckue
coeounenun O0mue
IIpE/ICTaBICHMS U KJlac-
cuuKalus reTepolmK-
noB. [IsTnunenssle rere-
POLMKIIBI C OJJTHUM TeTe-
poatomoM (¢ypaH, THO-
¢ben, muppom). O0mue
METO/Ibl CHHTE3a. B3au-
MOITpEBpAIICHUs. 3aBU-
CUMOCTb CTEIIEHH apoMa-
THUYHOCTH U CBOICTB re-
TEPOLUKIIOB OT IPUPO/IBI
rerepoaroma. Peakuun
TUAPUPOBAHUS U OKHC-
nenus. ®ypdypo:n, Tro-
(dheH-2-anperua u mnm-
pocnu3eBast KUCIOTA.
Kucnotnsie cBoiicTBa
nupposa. Konaencanus
nuppoJia ¢ hopMmanibae-
TUIOM ¥ MYpaBbHHOU
kucinoto. [Tupposn-2-
aNbJIETH]I U €ro MpeBpa-
IIeHHE B MOP(UPHH.
Crpykrypa xnopoduiia
u reMoryiobuna. Muaon u
ero npousBoHbie. CUH-

8/0,3

12

OcHoBHAasA

2,c. 128 cn., 162 ci.

JlonoysiHUTENbHAS
3, c. 284-300,
5,¢.513-521

OcHoBHas

2,c. 128 cm., 162
CI1.
JlonoyHUTENbHAS
3, c. 284-300,
5,¢.513-521

IIpoBepouHas pabota
KonTposbhas padora
Jlaboparopnas pabo-
Ta
Pemnrenue 3agau
OK3amMeH




T€3 MUHJI0JIA TI0 PEAKIIUU
®umepa. XUMHYECKUE
cBoricTBa uHouA. Ilpu-
POJIHbIE COEAMHEHUS PSi-
Jla UHJ10J1a, UHJIWTO, KY-
00BOE KpallleHHUE.

O HYKJICOTHAAX 1

Ilamuunennsie
2emepoyuUKIbL C amo-
Mamu azoma, Kuciopooa
u cepul. [lupazon, umu-
1a30J1, TpHUa3oJ, TeTpa-
3071, OKCa30JI, THA30JI.
OCHOBHBIE METOEI CHH-
Te3a U XUMHYECKHUE
CBOMCTBA.

Illecmuunennvie
2emepoyUKIbl C 0OHUM
2cemepoamomom. 11upu-
JIMH U €0 TOMOJIOTH.
Homenknarypa u uzome-
pHs IPOM3BOJHBIX. ApO-
MaTUYHOCTb U OCHOB-
HOCTb IUPUAUHOBOTO
nukia. Peaknum, nmpore-
KAaroIlIue 10 aToMy a30Ta.
B3aumoericteue nupu-
JIMHA C OKUCIIUTEISIMU U

6/0,2

JlononHUTENbHAS

5, c. 284-356

JlonosHUTENbHAS

5, c.358-375

[IpoBepounas pabota
KonTpomnbHas paborta
Jlaboparopnas pabo-
Ta
Pemrenue 3agau
DK3aMeH




rufpupoBanue. BiusHue
reTepoaroMa Ha peakiy-
OHHYIO CIIOCOOHOCTbH TH-
PUAMHOBOTO LUKJIA. Pe-
aKIUU AIEKTPOPHILHOTO
3aMelleHus B TUPUINHE
u ero N-okucu. Peakuun
HYKJIEO(UIBHOTO 3aMe-
LIEHUS BOJIOPO/Ia U aTo-
MOB rajoresa. Peakuun
METWINHUPUANHA, TH]I-
POKCH- U aMUHOTIUPHUIH-
HOB, TAyTOMEPHsI TU]-
POKCUIIUPUINHOB.

Xunonun u e2o 6/0,1 OcHoBHas OcHoBHas ITpoBepouHas pabota
npocmeiiutue npou3e00- 2,c. 128 cn., 162 cm. 2, c. 128 ci., 162 | KonTpoawsHas paboTta
nvte. CHHTE3 XMHOTMHA JlonotHUTEIHHAS CIL JlabopatopHnast pabo-
no Cxpayny u Jle6uepy- 5, 468-509 JlormoaHuTEILHAS Ta

5, 468-509 Pewmenue 3amay
Munepy. Peakuuu xu- JK3aMeH
HoJIMHA. I30XMHOJIHH.
[Ipupoaueie coenrne-
HUS-TIPOU3BOIHBIC TTUPH-
JIMHA.
Hllecmuunennvie azom- 6 OcHoBHas 3, ¢.277 ci. OcHoBHas 3, | [IpoBepounas pabota
cooepicaugue 2emepo- JononHurenpHas c.277 cn. KonTpomnpHast paborta
WYUKIIBL C 08YMSA 2em epo- 3, c.68-83,171-184 JlononHuTETHHAS Pemenue 3amau
amomamu. llupumuans, 5.c¢.73-121 3, c. 197-208 DK3aMeH




€ro CUHTE3 M PeaKIliHu.
Ypauwi, UMTO3UH, TH-
MUH, ITypUH, KOQEUH,
MoueBas kuciora. Ilons-
THE O HYKJICMHOBBIX KHC-
JIOTaX U UX POJb

5.¢.208-242

14

HUroro

36

18/1,4

36

34,8







