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1.11ean 1 32124 OCBOCHHSA TUCIUILINHBI.

]_IeJ'IBIO OCBOCHUA NUCLUITIINHBI <<OpI‘aHI/I‘-IeCKaSI XUMUS) ABIISACTCA:
VYMeHne CTyAeHTaMM TBOPYECKH, CaMOCTOSTENIbHO pellaTh 3aJadd, CBSI3aHHbIE C
[OJYy4eHHEeM  OpPraHMYecKMX  BELIeCTB € 3aJaHHBIMU  (PU3MKO-XMUMHUYECKUMHU
XapaKTepUCTUKAMHU.

K o0CHOBHBIM 3ajayaM OCBOGHHS JUCLUIUIMHBI «OpraHudeckass XHUMHUS» CIEIyeT
OTHECTH:
—TJ1yOOKOE 3HAHUE TEOPETUUYECKUX OCHOB OPraHMYECKOM XMMMH; CTPOCHMSI U XUMHUYECKUX
CBOMCTB OpPraHn4C€CKUX BCHICCTB pPa3HbIX KJIACCOB, UX TeHETUYCSCKON B3aMMOCBSI3H.
—IOArOTOBKa CTYACHTOB K [JCATCIBHOCTH B COOTBCTCTBHUU C KBaHH(i)I/IKaL[I/IOHHOfI
XapaKTEpUCTUKON CleuuainucTa, B TOM 4ucie (OPMHUPOBAHHE YMEHUN TEOPETHYECKU
OINpeseNATh BO3MOXHOCTb M YCJOBHUS OCYILECTBIICHHS ONPEIEICHHOIO XHMHYECKOTO
npoliecca, 3KCIepUMEHTAIbHO OCYLECTBUTh €0 Ha MPaKTUKE.
—OCYILECTBIISATh TBOPYECKHUE IPOEKTHI, CBS3aHHBIE C OPraHMYECKHMHU BEIIECTBAMH M MX
IPEBpALCHUSIMA C TOCIEAYIOUMM O()OpMIICHHEM pe3yabTaToB pabOThl B BHJE CTaTeH,
Ipe3eHTaluii, pegepaToB U T.1I.

2. Mecto nucuumiinubl B cTpykrype OOII cnenuannrera.

Hucuunnuna «Opranudeckas XUMUsS» BKIIOYEHA B 0a30BYI0 4acTh 00pa30BaTEIbHOTO
MaTE€MaTUYeCKOr0 U €CTECTBEHHOHAY4YHOr0 LMKJAa JUCLUMIUIMH crenuanureTra. «Opranudeckas
XUMHUSD» JIOTHUECKHM U COJIEPKATeIbHO - METOAMYECKHM B3aMMOCBS3aHA CO CJEAYIOIIHUMHU
JTUCIUTLIMHAMU:

— OO6mras 1 HeOpraHUYECKass XUMUS;
— ®usnka (CTpoeHue BEUIECTBa, 3aKOHBI Ta30B, )KUAKOCTEH, TBEPIBIX TEN);
— NudopmarinonHbie TEXHOIOTHH.

3. IlepeyeHb MIIaHMPYEMBbIX Pe3yJIbTATOB 00y4eHUs M0 AMCUMILIHHE (MOLYJIIO),
COOTHECEHHbIE C IJIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHSI 00pa30BaTeJIbHOM
NMPOrpaMmabl.

B PE3YIbTATC OCBOCHUA AUCHUILJIMHLBL Y 06yqarou11/1xc;1 (I)OpMI/IpyIOTC}I KOMIICTCHIIUU, U
JOJDKHBI  OBITH JTOCTUTHYTBHI CIIEAYIOUIME pe3yabTaThl OOydeHHMs Kak dTan (OpMHpPOBAHUS
COOTBCTCTBYIOIIHUX KOMHCTeHHHﬁZ

Kon B pe3yabTare ocBoeHUsA IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
KoOMIIeTe o0pa3oBaTte/IbHOI 10 AUCHHUILIHHE
HIUH MPOrpaMMbl
00y4yarIIHiicsl 10JIKEH
00J1a1aTh
OIlK-1 CrocoOHOCTEIO 3HaTh:
HCIIOJIb30BATh TeopeTnueckre OCHOBBI OPraHUYECKON XUMUH,
MaTeMaTH4ecKue, CBOIICTBa OPraHMYECKUX BEUIECTB PA3HBIX KJIACCOB,
€CTECTBEHHOHAYYHbIE U UX T€HETHYECKYIO B3aUMOCBS3b.

HWHXXCHCPHBIC 3HAHUA JIA YMmeTn.




pelieHus 3a1a4 CBOei Onpenenars pe3yabTaTbl XUMUUECKUX PEaKIIHM,

npoeccuOHaTBLHON MIPOTHO3UPOBATh IIYTH CHHTE3a LEJIEBBIX IIPOAYKTOB,
ACATCIIBHOCTHU ux (bI/ISI/IKO-XI/IMI/I‘-IeCKI/Ie CBOﬁCTBa.
Baagern:

HaBbikamu 3KcrieprMeHTaNnbHON pabOoTHI C
OpraHUYECKUMHU BEUIECTBAMH.

OK-7 ['oToBHOCTEIO K 3HaTh:
CaMOpa3BUTHIO, 3aBUCUMOCTh CBOMCTB OT CTPOCHHS OPTraHUYECKUX
camopeaJln3alui, BEIIECTB Pa3HBIX KJIACCOB, AJIEKTPOHHBIE 3(p(eKThI B
UCTIOJIH30BAHUIO MOJIEKYJIaX, B3AUMHOE BIUSHHE aTOMOB U TPYII
TBOPYECKOT0 MOTEHIIHANA aTOMOB.
Ymersn:

CraButb nepez; co00il 1 TBOPUECKHU pelIaTh 3344,
CBS3aHHbBIE C OPraHUYECKOW XUMUEH, aHATU3UPYS
JTaHHBIE, IPEJICTABICHHBIE B PA3JIMYHBIX
MCTOYHUKAX UH()OPMAIIHH.

Baapners:

HaBpikamu noncka uH(pOpMaIiu Mo opraHndeckoi
XMMUH, OPraHU3aluu 3KCIIEPUMEHTALHON paboTHl,
o(opmiIeHHs pe3ynbTaTOB CBOETO TPYy/a B BUJIE
cTarel, pedepaToB U T.II.

4. CTpyKTYypa M cojiep:KaHue U CHUILTUHBI.

OO61as TpyA0eMKOCTh IUCIUTUTHHBI COCTaBISIET 5 3a4eTHRIX euHMII, T.€. 180
AKaJEMUYECKUX YACOB.

U3 HUX 72 yaca - ayauTopHas padora u 108 — camocrosiTtesibHass paboTa CTYAECHTOB).
OpraHuveckas XMMUs U3ydaeTcsi Ha BTOPOM Kypce B IepBOM ceMecTpe:

36 4acoB — JIEKIIHH;

36 yacoB — ceMUHAPCKHUE M MPAKTHICCKUE 3aHATHS; 110 4 4aca B HEJICITIO,

dbopma KOHTPOJISI — IK3aAMeEH.

Conep:xanue pa3iesioB IMCHUINIAHBI
Beeoenue.

Ilpeomem opeanuueckoti xumuu. Victopuueckuii 0630p. OCHOBHBIE TMOJOXKEHUS TEOPUU
CTpOEHUs oprannyeckux Beniects byriepoBa A.M. ['omosoru, roMoJIOTHYECKUH Psijl, U30MEPHI.



Cmpykmypnas opeanuyeckas xumus. BaleHTHOCTh M rubpuau3anusi aToma yriepoja,
IIPOCTPAHCTBEHHOE CTPOEHUE, YIJIbl MEXKAY CBA3SIMHU, SHEPTUU CBSA3EH.

Knaccugpukayua xumuyeckux peaxyuti. Ilpucoegunenue (A), pasnoxenue (E),
3amerienue (S). [lonstue cyGeTpata u pearenta. HykneoduibHbele U 31€KTpO(UIbHBIE aTaKH.
[omMonuTHYEeCKMA M TETePOJIMTUYECKHH pa3pbiBbl  CBsi3eil. Panmukanbl, KapOKaTHOHBI,
KapOAHMOHBI, PATUKATBHBIA W  WOHHBIA  MEXaHU3MbI  PEAKIIHIA. OKuCIUTENBHO-
BOCCTAHOBUTENIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

Knaccuguxayus Op2anu4ecKux eeujecms. OyHKIIMOHAIbHBIE TPYIIIBL
MHoro(yHKIIHOHAJIbHBIE BEILIECTBA.

Yzneso0opoowi.

Anxanwi. OmnpepneneHue; HOMEHKJIaTypa ©u uzomepus. lloHarue o koHpopmammsx.
. 3
Haxoxnenue B npupoze, pusndeckue ceorictsa. CTpoeHue MOJIEKYI, Sp -THOpUIN3alUs aTOMOB
yriepoza. [lonydenne. XuMudeckue CBOMCTBA; MEXaHU3M peakuuid 3aMeleHus. [Ipumenenue.

Ankenvr. OnpezneneHue; HOMEHKIATypa U u3oMmepus. 'eomerpuueckas uzomepus (uuc-,
TpaHc-). ®Pusndeckue cpoiictBa. CTpoeHHE MOJEKYI, sz-FI/I6pI/II[I/IBaIII/I$I aTOMOB YIJIEPOJa.
Ilonyyenune. XumudeckHe CBOMCTBA; MEXaHU3M peakuui npucoeauHenus. lIpasuiio
MapkoBHuKoBa. Peakiiuu nommmepusanuu, okucieHus. [Ipumenenue.

Anxunsi. Onipenienenye; HoMeHkIatypa u usomepus. [lomyuenue. dusnueckue cBONCTBA.
CtpoeHue Monekysd, Sp-rHOpuAu3anusi aTOMOB  yriepoaa. XHMHUYECKHE CBOICTBa:
pUCOEANHEHNE, 3aMEIICHNE, OKUCIIEHUE, I1- U TPUMEpU3aLUs.

Jluenosvie yenesooopoowi. Onpenenenne. Knaccudpukamnus. HomeHknaTypa u usoMepusi.
[Tonydyenne CoONpsHKEHHBIX —aNKagueHOB. (DU3MYECKHE CBOWCTBA. XHWMHYECKUE CBOMCTBA,
MoJIMMEpH3aIys TMBHHMIIA U n3onpena. Kayayku.

Anuyuknuyeckue  yeneeooopoosi. Ormpenenenue. HomeHknaTypa u  CTpyKTypHas
u3oMepus. Maible NHKIBL TOJydeHHe; (pU3MUecKhue CBOMCTBA; CTPOCHHE, HANpsKEHUE
BAJICHTHBIX YTJIOB; XUMHUYECKHE CBOICTBA. BobIye IUKITBL: oTydeHne; (Pu3ndecKie CBOMCTBa;
CTpOeHHUE, KOH(OPMAIIHH ITUKIOTeKCaHa; YCTOHYNBOCTh, XHMHUYECKHE CBOMCTBA.

Apomamuueckue yeneeooopoovi. benzon u ero romonoru. CrpoeHue OEH30JIBHOTO
kosbla. OO0mas gopmyna apoMaTudeckux yriaeBogoponos. HomeHnknarypa, nuzomepus, oprTo-,
MeTa- W MapanoyoKeHUs: B OeH30JbHOM Kojblle. [lonyueHue OeH3ona M Tosyona, HX
¢usnueckue cBoiictBa. Kpesonsl. Xumuueckue cBoiictBa 6ensona. Peakuus @punens-Kpadrca.
Mexanusm peakiuii 3amerienusi. [IpousBoanbie GeH30Ma, 3aMecTuTeNnu 1-ro U 2-ro poaa: ux
XUMUYECKHE CBOWCTBA M OpPUEHTAlMs IOCIEAYIOLIEro 3amelleHus. HuTpoBanue u OxucieHUe
IPOM3BOJIHBIX O€H30J1a; PEaKIIMK PUCOETUHEHUS.

IIpupoonvie ucmounuxu yene6o00podos. IIpoaykTsl nepepaboTki HE(PTH U KaMEHHOTO
yris. [leperonka, KpeKUHT, TUPOITH3.

T'anozenoyzneeo0opoowt.



Knaccudukanmsi rajgoreHo3aMenieHHbIX —yriaeBoAopoaoB. I[lomydeHue wu  cBOHCTBa
MpeeNIbHBIX, HEMPEACIbHBIX U apOMAaTHYECKUX TaJOreHO3aMEelIEHHBIX YrieBoAopoaoB. Ju- ,
TpU- , HOJUTAIOICH3aMCIICHHBIC YIIJICBOAOPOAbI, UX MOJYYCHHC W 3HAUCHUC B OPTraHHUYCCKOM
CUHTE3E.

Kucnopoocooepocauwyue coeounenus.

Cnupmui. Onpenenenue. Knaccupukanus. HomeHnknatypa U u3oMepus MpeaesibHBIX U
HEIPEACIbHBIX OJHOATOMHBIX CHUPTOB. PU3NUYECKHE CBOMCTBA IIPEACIIBHBIX OJHOATOMHBIX
CIHPTOB; BOAOPOAHBIE CBsi3U. CriocoObl monydeHus oOmme U crenupuuecKue JUisi MeTaHoIa U
sTaHona. XWUMUYecKHe cBoiicTBa. IIpocTeie »¢uphl: (Qu3nuecKre, XUMHUYECKHE CBOMCTBA,
npuMeHeHne. MHOroatoMHble CnupThl. [JMKomW: monydeHue, (U3NYECKUe M XHUMHUYECKHE
CBOWCTBA, XapaKTepHas peakuus. [ uuepuH: nomydenue, Gpu3nyeckue 1 XMuMUYECKUe CBOMCTRA.
1,2,3-TpUHUTPOTIIULICPHH.

@enonvl. Onpenenenne. dusznueckue cpolcTBa M noiydeHue ¢denona. CrtpoeHue
MOJIEKYJIBI (peHOJIa, B3aMMOJICHCTBHE OEH30JBHOTO KOJbIA M TUAPOKCOTPYIIBl. XHUMHUYECKHE
CBOMCTBa MO THIPOKCOTPYIIIE U apoMaTudeckomy Kojbly. HurpoBanue ¢denona. [IukpuHoBas
kuciora. Kenmonsr.

Anvoecuowt u kemonwvl. KapooHnwnbHas rpynmna. HoMeHkIaTypa 1 ©30Mepusi ajibICTHIIOB
u keroHoB. [lomyueHue: oOmIEe crocoObl M CHEIUPHUUECKUE ISl MypaBbUHOTO, YKCYCHOTO
anpJeruIoB U arieToHa. Pusznueckue cBoicTBa, mpuMenenue. —I u —M —sddexTsr kapOoHUTBEHON
rpynnbl. XUMHYECKHE CBOMCTBA allbJIETUIOB M KETOHOB: PEAKIMH MO KapOOHUILHOMY aTOMY
KHCJIOPO/a, TI0 BOJIOPOIY O-YTJIEPOIHOTO aTOMa, OKHCJICHHWsS, KOHJCHCAIIUH, MOTUMEPHU3AIIHH.
[Momudopmansaerua. [Tonudenonpopmansaerum.

Kapbonosvie xucromvr u ux npouszeoonvie. KapbokcunpHas rpynmna. Kmaccudukarus
KapOOHOBBIX KHCIOT. OAHOOCHOBHBIE TMpeJelibHble KapOOHOBbIE KHCIOTHL. WM3omepus u
HoMeHknarypa. [lonydyenue. @usnueckue U XuMudeckue cBorcTna. [Ipon3BoaHbIe KapOOHOBBIX
KHCJIOT: COJIW, aHTUJPU/IbI, TAJIOTEHAHTUPUIbI, aMUJIbI, CIIOKHBIE 3(pUpbl, HUTpUIbL. [Tomyuenue
u cBoictBa. JXupsl. [lonyuyenue. Illenounoi ruaponus. Meuta. MHOTOOCHOBHBIE TIPEAEIbHBIE
KapOoHOBble KHUCIOTBl. HoMeHknatypa TpuBMaibHas U cucteMatnueckas. IlomyueHue.
XUMHUECKUE CBOWMCTBA: TUIHMYHBIE ¢ OOpa30BaHMEM CPEIHUX M KHUCIBIX cojieil U 3(QupoB u
cneunpuyeckue. Cpeanue 3pUpbl MaTOHOBOI KUCIIOTHI, X 3HAUEHUE B OPraHUYECKOM CHHTE3E.
Henpenenbable kapOOHOBBIE KUCIOTHI. VI30Mepus CTpyKTypHas U reoMeTpudeckas (Iic-, TpaHc-
). IMomydyenue. Xumudeckue cpoiicTBa. [lonmmmepusaius MeTHIOBOrO 3dHpa METAKPHIOBON
KHUCJIOTHI M aKpUJIOHUTPUJIA.

A3omcodeprcawjue coeounenus.

Amunsi. Knaccupukanusa. Homenknatypa u uzomepus. [lonydenune anudaruueckux u
apOMAaTUYECKUX aMHUHOB. AHWJIMH. PU3nyeckre CBOMCTBA. XHMMHUYECKHE CBOMCTBA: KUCIOTHO-
OCHOBHBIC, OKHUCIUTCIIbHO-BOCCTAHOBHUTCIILHEIC, pcaknuuu MMPUCOCANHCHUA, 3aMCIICHUA,
koHaeHcauuu. [Ipumenenne. Amunbl. Hutrpunel. M3onutpuisl. HoMmenknatypa. [lonydenue u
XUMHYECKHE CBOMCTBA.



Humpocoeounenus. HomenknaTtypa u u30MepHus anu(paTHUECKUX W apOMATUYECKUX
HUTpOCOEAMHEHNI. DU3NUECKHE U XUMUYECKHE CBOMCTBA. [loilyyeHre u npumeHeHue.

Honugyukyuonanvuovie coeounenusn. OKCUKUCIOTH. OKCOKUCIOTHI. AMHUHOKHUCIIOTHI.
Homenknarypa u m3omepus. Onrtuueckass mzomepus. Ilomyuyenme. CBoiicTBa (usnuyeckune u
xumuueckue. [lentuagas cBga3b. [loaunenTuabl.

Veneeoowi: rTmioko3a, (pykTo3a, caxaposa, Kpaxmai, Meinonosa. [Ipumenenue
MIPOU3BOIHBIX I[EJUTIOJIO3bI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.

Meroauka mpenojaBaHus IUCHUILIMHBI «OpraHuueckass XUMHS» U peau3arus
KOMIIETEHTHOCTHOTO TMOJXO0Ja B H3JIOXKEHHUM W BOCIPHUATHU MaTepualia MIpeaycMaTphBaceT
UCIIOJIb30BAaHUE CIIEIYIOIIMX AKTUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEICHHS TPYIIOBBIX,
WHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHSATUN B COUYETAHHHM C BHEAYyAUTOPHON paboTOil C LENbio
dbopMupoOBaHUA U Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00 yUaIOLTUXCS .

— IIOAroTOBKa, IIPCIACTABIICHUC U O6CY)K,I[6HI/IG HpC3CHTaL[PII>’I Ha JCKOMOHHBIX H
CCMHHAPCKUX 3aHATUAX,

— Opranusanuss MW TPOBCACHUC TCKYIICTO KOHTPOJIA 3HaHUH CTYACHTOB B (l)opMe
TCCTUPOBAHU.

— OpraHu3anys U NPpOBCACHUC NMHTCPAKTUBHBIX (l)OpM 3aHATHH: KeMC-3aJaHu 110 rpyiimam,
«MO3Tr'0BOro mirypma» u 1p.

— OpraHu3aIys U MPOBEICHUE KOHTPOJIS 3HAaHWM CTYACHTOB MO pa3jesiaM TUCHUILTAHBI B
dbopMe KOHTPOJIbHOM pabOTHI.

VY aenbHbIN Bec 3aHATHUN, MPOBOAUMBIX B MHTEPAKTUBHBIX (pOpMax, ONpEJesieH IIaBHON
1EeIbl0  00pa30BaTENIbHOW MPOTpaMMBbl, OCOOCHHOCTHIO KOHTHHTEHTa OOy4Yalomuxcsi |
coJiepKaHueM AUCHUIUIMHBL «Opranndeckas xumus» coctaBiseT 50% ayqUTOPHBIX 3aHSATHIL.
3aHATHS JTEKIUOHHOTO THIA — Takxke 50% oT o0beMa ayAUTOPHBIX 3aHITHH.

6. OueHo4HbIe cpeacTBa AJIsl TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTAlMH 110 MTOraM OCBOCHUSI NUCHUILJIMHBI U Y4eOHO-
MeTOAuYeCKoe o0ecredyeHue CaMOCTOsATEeIbHOM padoThl CTYACHTOB.

B nponecce oOyueHuss HCHOIB3YIOTCS OLICHOYHBIE CPEACTBA TEKYIIero KOHTPOJIs
yCIIEBAEMOCTH ¥ IPOMEKYTOYHBIX ATTECTALMIA.

OneHouyHbIE CpelICTBAa TEKYIIET0 KOHTPOJS YCIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE
BOIPOCHI U 3a7]aHusl B pOpME TECTUPOBAHUS U TECT-3a/1aHUi, YCTHBINA OMpOC.



6.1. oo oyenounvIX CPeOCcme nPOBeOeHUsL NPOMEHCYMOYHOU ammecmayuu
o0yuarowuxca no oucyuniuHe

6.1.1. IlepeyeHr KOMIETEHIMI ¢ YyKa3aHuHeM 3TanoB HX (GopMHUpPOBaHHS B Ipolecce
0CBOEHHS 00pPa30BaTEILHOI MPOrpaMMBbl.

B mpomecce ocBoeHus 00pa3oBaTeNbHONW MPOTPaMMbl JAaHHBIC KOMICTEHIMH, B TOM
YHUCJIC UX OTACIIbHBIC KOMIIOHCHTHI, q)OpMI/IpyIOTCSI II03TAITHO B X0J€ OCBOCHHUA AUCHUIIIIMHBI, B
COOTBETCTBUH C y4eOHBIM TUIAHOM U KAJIEHAAPHBIM Irpa)ukoM yaeOHOro mpoliecca.

B pesynbrare ocBOeHUS TUCIUTUTHHBI ()OPMUPYIOTCS CIIETYIOIINE KOMIIETCHITHH -

Kon B pe3yabTare ocBoeHus1 00pa30BaTeJbHON MPOrpaMMbl 004U CS
KOMITETEHIUH JOJIZKeH 00,1a1aTh
OIIK-1 CnocoOHOCTHIO HCTIOIB30BATh MaTEMaTHUECKHE, ECTECTBEHHOHAYYHbBIE U

HHXXCHCPHDBIC 3HAHUA OJIA pCIICHUS 3aaa4 cBoOcH HpO(bGCCHOHaHBHOﬁ
JACATCIIBHOCTH

OK-7 I'oTOBHOCTEIO K CaMOpPa3BUTUIO, CaMOpCain3alu, UCII0JIb30BAHUIO TBOPYCCKOT'O
INOTCHIHAJIa

6.1.2. Onucanue nokasarteseil 1 KpUTepreB OLCHUBAHUSA KOMIIETEHIUH, opMuUpyeMBIX 1O
UTOraM OCBOCHMS JMCHUIIMHBI; ONMUCAHME IIKAJIbI OLlEeHNBAHUSA

IlokazaTenem OLICHUBAHUA KOMHeTeHLII/Iﬁ Ha Ppa3/IMYHbIX 3Tallax Uux (bOpMHpOBaHHH
ABIACTCA JOCTUIKCHUC O6y‘IaIOHH/IMI/IC$I IIAaHUPYEMBIX PE3YJIbTATOB O6y‘I€HI/I$I IO JUCIHHITIIIMHE
((Opl"aHI/IT-IGCKaSI XUMUA»




OIIK-1 CnocoOGHOCTh HCIIOJIb30BaTh MAaTEMATUYCCKHUE, CCTCCTBCHHOHAYUYHBIC U MHXKCHCPHBIC 3HAHUA JJIA PECIICHUSA 3a1a4 CBOCH HpO(bGCCPIOHEUIBHOfI

JACATCIIbHOCTH

IToka3aTean

Kpurepun onenuBanuns

3HATb:

TeopeTnyeckrue OCHOBBI
OpTraHUYECKON XMMUH,
CBOMCTBA OPraHUYECKHUX
BEIIECTB Pa3HbIX KJIACCOB,
X TCHETUYCCKYIO
B3aUMOCBSI3b.

OO6yuarommiics
JEMOHCTPUPYET MOJTHOE
OTCYTCTBHE WJIH
HEJIOCTAaTOYHOE
COOTBETCTBHE 3HAHUHU 110
HOMEHKJIATypE,
CTPOCHUIO U XUMUYECKUM
CBOMCTBaAM
OPraHUYECKUX BEIIECTB..

OO6yuarommiics
JIEMOHCTPHUPYET HETIOJIHOE

OObyuaromuiics
JEMOHCTPHUPYET YaCTHUHBIE
COOTBETCTBUE 3HAHHUM: IO 3HAHUSA 10 XUMUH
XUMHUHU OPTaHUYECKHUX OpTraHUYECKUX COCTMHECHHUII,
COCIMHEHHU; TOMYCKAIOTCS JIOTYCKAIOTCS HE3HAYUTEIIbHBIC
3HAYHUTEIBHBIE OIIMOKH, OIMOKH, HETOYHOCTH.
MPOSIBIISIETCS
HEAOCTAaTOYHOCTh 3HAHUH, I10
pALy moKa3aTemneu;
WCIIBITHIBAET 3aTPYAHEHUS
MIPU OTIEPUPOBAHUH

3HAaHUAMU.

OOyuaromuiics TEMOHCTPUPYET
MOJIHOE COOTBETCTBUE 3HAHUH
00BEMY, TIpeIaraeMoMy
porpamMmoit o0ydeHus mo
OpPraHUYEeCKO XUMUH, CBOOOTHO
OTepUPYET MPUOOPETCHHBIMU
3HAHUSMH.




yMeThb:

OnpenensaTs pe3yabTaThl
XUMHUYECKHX PeaKuii,
IPOTHO3UPOBATH IyTH
CUHTE3a 1IEJIEBbIX
IPOAYKTOB, UX (PU3HUKO-
XUMHYECKHE CBOWCTBA.

OOyuaromuiicst He ymeeT
WJIA B HEAOCTATOYHOU
CTCTICHH YMEET
BBITIONTHSTH 3aaHMS,
CBSI3aHHBIE C
orpeeNeHuEM
pe3yNbTaToB
XUMHYECKHUX PEAKIHi U
CBOMCTB MPOJTYKTOB.

OO0yuarommiics OO6yuaromuiics

JEMOHCTPHUPYET HENOJIHOE JIEMOHCTPHUPYET YaCTUYHOE
COOTBETCTBUE YMEHUMU yMEHHUE IIPOTHO3UPOBATH
IIPOIYKTBI PEaKLUH, JOIyCKAET

HE3HAYUTEIBHEIE OIINOKU B

BBIIOIHATD 3aJaHHS 110
OTPEJICTICHUIO PE3YJIHTATOB
XUMUYECKHUX PEaKIINM;
JIOTIYCKaeT 3HAuUTEIbHbIE
OIIMOKHU, UCIIBITEIBAET
CJIO)KHOCTH TIPH

OIpeIeIeHNH pe3ybTaToB
XMUMUYECKHUX peaKIuii,
HETOYHOCTH, 3aTPyJHEHUS IPU
HepeHoce YMEHHI Ha HOBBIE,
OIICpHUPOBAHUHU IMOHATHAMUA U HCCTAaHAAPTHBIC 3aJaHH.
TEPMUHOJIOTMEN U3y4aEeMOT0

penMera.

OOyuaromuiicst IeMOHCTPUPYET
BBICOKU YPOBEHb YMEHUS
IIPOrHO3UPOBATh MPOILYKTHI
peaKkuuii U KX CBOMCTBA.
CBobomHO onepupyer
MPUOOPETEHHBIMUA YMEHUSIMH,
MIPUMEHSET UX B 33JIaHUAX
MOBBIIIEHHOW CJI0KHOCTH.

BJIA/€Th:

Hasbikamu
SKCIEPUMEHTAIBHON
paboThI ¢ OPraHU4YEeCKUMHU
BEIIECTBAMH.

OO6yuarommuiics He
BIIAJICET WIH B
HEJIOCTaTOYHOH CTeNeH!
BIIa/IeeT HABbIKAMU
AKCIEPUMEHTAIBHOMN
paboThI C
OpraHUYECKUMHU
BEIIECTBAMHU

OOyuaromuiics BIajeer
HaBBIKAMH

OOyuaronmiicss YacCTHIHO
BJIaJICCT HAaBBIKAMU PA0OTHI C
IKCIIEPUMEHTAIBHOM pabOThI
B HEIIOJHOM 00BEME,

OpraHUYeCKUMHU BELIECTBAMU,

JIOIyCKAOTCA HE3HAYUTEIIbHbBIE
JIOTIYCKAIOTCS 3HAYUTENIbHbIE | OLIMOKHU, HETOUHOCTH NPU
OLLIMOKU, MPOSIBISIETCS IIEPEHOCE YMEHUI Ha HOBBIE,
HEJIOCTAaTOYHOCTb BIAJICHUSI | HECTAHJIAPTHBIE CUTYalUN.
HaBBIKaMH 110 Py

MokKasaTelei,

OOyuaromuiics B MOJHOM
o0beMe BiaJieeT HaBbIKAMU
IKCTIEPUMEHTAIBHON pabOoTHI C
OpPraHMYEeCKUMH COEANHEHUSIMH ,
cBOOO/IHO IPUMEHSET
IMMOJIYYCHHBIC HABBIKU B
CUTyalluiIXxX MHOBBIIIIEHHON
CIIOYHOCTH.

OK-7. I'oTOBHOCTH K CaMOpPa3BUTHUIO, CaMOpEain3aliu, UCII0JIb30BaAHUIO TBOPUCCKOTO ITOTCHIIUAIa

IToka3aTean

Kpurepun onenuBanuns




3HATb:

3aBUCUMOCTb CBOMCTB OT
CTPOCHUS OPTAaHUYECKUX
BEIIICCTB Pa3HBIX KIJIACCOB,
ANIeKTpOHHBIE 3P PEKTHI B
MOJICKYJIaX, B3AUMHOE
BJIMSIHAE aTOMOB U TPYIIIT

OO0yyarormmiics
JIEMOHCTPHUPYET MOTHOE
OTCYTCTBHUE WU
HEJIOCTATOYHOE
COOTBETCTBHUE 3HAHHIA 110
3aBUCHMOCTH CBOWCTB OT
CTPOCHUSA OPraHUYCCKHX

OO0yyvarormmiics
JIEMOHCTPHUPYET HETIOJIHOE
COOTBETCTBHUE 3HAHHUH TI0
3aBUCHMOCTH CBOMCTB OT
CTPOCHHS OPTaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB,
AJIEKTPOHHBIX AP PeKTax B

OOyuarommiics
JIEMOHCTPUPYET YaCTUYHBIE
3HAHMS 110 3aBUCUMOCTH
CBOWCTB OT CTPOCHHS
OpPraHMYECKHUX BEIIECTB
Pa3HBIX KJIACCOB, DJICKTPOHHBIX
s dekrax B MOJIEKyIaxX,

OOyuaronuiicsi AEMOHCTPUPYET
IIOJIHOE COOTBETCTBUE 3HAHUI
00BEMY, IpeIaracMomy
nporpamMmoii 00y4eHus 1o
3aBUCHMOCTH CBOWCTB OT
CTPOCHHSI OPraHUYECKUX
BEIIECTB Pa3HbIX KIACCOB,

BEILECTB PA3HBIX MOJIEKyJIaX. JIOITYCKAIOTCS HE3HAUUTEINIbHBIE | 3JICKTPOHHBIX YPQeKTax B
aTOMOB
KJIaCCOB, SJIEKTPOHHBIX OIIMOKHU, HETOYHOCTH. MOJIEKYyJIaX., CBOOOTHO
s dexrax B MOIEKyIax. OTepHUpyeT NPUOOPETCHHBIMH
3HAHUSIMH.
yMeThb: OOyuaromumiics He ymeeT | OOyuaromuiics OOyuaronmiics OOyuaronuiicss AeMOHCTPUPYET

CraBuTb nepez codoit n

TBOPYCCKHU pCIIaTh 3a/1a4u,
CBA3aHHBIC C OpraHquCKOﬁ

XUMUEH, aHAITU3UPYS

JAaHHBIC, TPCACTAaBJICHHELIC B

Pa3IUYHBIX UCTOYHHKAX
uH(pOpMaLUH.

WIWA B HETOCTATOYHOM
CTEIIEHU yMEET
BBITIOJIHSITH TBOPUYECKUE
3aJIaHus, CBI3aHHbBIC C
aHAJIM30M JaHHBIX,
MpEeACTaBICHHBIC B
pPa3IMYHBIX MCTOYHHKAX
uHpopMaluu.

JEMOHCTPUPYET HEMOIHOE
COOTBETCTBUE YMEHUM
BBITIOJIHATH TBOPUYECKHE
3aJJaHus, CBSI3aHHBIE C
aHaJIM30M JaHHBIX,
MIPEJICTaBJICHHbIC B
Pa3IUYHBIX MCTOYHHUKAX
uHpopMaIuu.

JNEMOHCTPUPYET YaCTHIHOE
YMEHHUE BBITIOIHSATH
TBOpPYECKHE 3aaHMUs,
CBSI3aHHBIE C AHATM30M
JTAHHBIX, IPE/ICTABICHHBIE B
Pa3IUYHBIX MCTOYHUKAX
uHpOpMaIUH.

BBICOKHI YPOBEHb YMEHUS
BBIIIOJIHATH TBOPYECKHE 3a/1aHMUS,
CBSA3aHHBIE C AHAJIN30M JIaHHBIX,
IIPEACTABJICHHBIE B PA3JIMYHBIX
MCTOYHUKAX UHPOPMAIIHH..




BJIaJIeTh:

HaBbikamu noucka
nHpopmaIuu mo
OpraHUYECKOil XUMUH,
OpTraHu3aIuu
AKCIEPUMEHTAIBHOMN
paboTsl, opopMIIeHUS
pe3yJIbTaToOB CBOErO TpyJa B
BUJIE cTaTell, pedeparoB u
T.I1.

OO6yuaromuiicst He
BIIQJICCT WIH B
HEJIOCTaTOYHOM CTEIEHU
BIIa/ICCT HABBIKAMU
MOKCKa UH(POPMALIUH 110
OpraHMYECKO XUMUH,
OpraHu3aluu
AKCIIEPUMEHTAIbHOU
paboThl, opopmiIeHUS
PE3YIIbTaTOB CBOETO
TpyZAa B BUJIE CTaTeH,
pedeparos U T.1I.

OO0yuaromuiicst BiaieeT
HaBbIKAMU MTOMCKa
uH(pOpMAIMU TIO
OPraHU4YeCKON XUMHH,
OpraHu3aluu
JKCIIEPUMEHTAIbHOU PaboThI,
odopMIIeHUs Pe3yIbTaTOB
CBOETO TpyJla B BUJE CTaTeH,
pedeparoB U T.I. B HEMOJTHOM
o0Beme, 0IyCKatTCs
OIIH1OKHU.

OOyuaromuiicst 4aCTUIHO
BJIaJIc€T HaBBIKAMU TIOMCKA
uH(OPMALIUU IO OPTaHUYECKOM
XMMUH, OpPTaHU3aLUuU
HKCIEPUMEHTAIBHON paboTHI,
o(opmIIeHHs pe3yIbTaTOB
CBOETO Tpy/la B BUJIE CTaTel,
pedepaToB H T.II.,
JIOITYCKAIOTCS HE3HAUUTENIbHBIE
OIINOKH, HETOYHOCTH IpU
MEPEHOCE YMEHUI Ha HOBBIE,
HECTaHIAPTHBIE CUTYAIUH.

OOyuaromuiicsi B IOJIHOM
o0BeMe BIIaJiceT HaBBIKAMU
MOKCKa UH(POPMALIUH 110
OpraHM4YeCKON XMMHUH,
OpraHH3aIiH
AKCIIEPUMEHTAIBHON PaboTHhl,
odopmileHus pe3yabTaTOB
CBOETO TpyJa B BUJE CTaTeH,
pedepaToB u T.11., CBOOOTHO
MIPUMEHSICT MTOJIYYCHHBIC HABBIKU
B CUTYaIIUSX TIOBBIIICHHOMN
CJIO)KHOCTH.




IIxanbl oHeHUBAHHUA Pe3yIbTATOB MPOMEKYTOYHOM ATTECTALMU M UX
ONUCAHUE:

Texywuiui Konmpons ycnegaemocmu:
TecmupoeaHue OLCHUBACTCA 110 peﬁmunzosoﬁ cucmeme:.

[IpaBunbHbIi 0TBET — 3TO 1 OGayn. Ecniu B BapuaHTe Tecta 12 BOpOCoB, TO OLICHKE
«OTIUYHOY» COOTBETCTBYET 11-12 mpaBMIIbHBIX OTBETOB, TO €cTh 11-12 Gamios, onieHKe
«xoporo» - 9-10 6a/mIoB, «yIOBIECTBOPUTEIBLHO» - 7-8 OamtoB. Eciu oOyvarommiicst Habpan
MEHbIIIee KOJIUYECTBO 0aJUIOB, TO TECT CUUTACTCS HEYAOBIECTBOPUTEIHHBIM, U OH JIOJKEH OBITh
NEPEIrCaH.

[To Tako¥ ke cucTemMe OlIEHUBAIOTCA OTBETHI HAa YCHHblE BONPOCHI «MO3TOBOTO IITYPMay.
Brimonnenue xeiic-3a0anuti ONICHUBAIOT CaMH 00YYaroIIKuecs TaKkKe 10 peUTUHTOBOM 12-
OaJIbHOU CHCTEME.

Koumponvnvie pabomer ipeanaratoTcst Npu 3aBepILICHUN U3yUEHUs pasjiena u
OILICHUBAIOTCSI 1O MATHOAIBHOM cucTeMe.

B KOHUYe cemecmpa:

(Dopma npomeafcymounoﬁ ammecmauuu’ IK3amMen

[IpomexxyTounas arrecTauusi oOydaromuxca B GopMe 3K3aMeHa IPOBOAMTCS IO Pe3yibTaTaM
BBIMIOJTHEHNSI BCEX BHUJIOB Y4eOHOH paboThl, MpPEAYCMOTPEHHBIX YYEOHBIM IJIAHOM [0 JIAHHOM
JUCLUIUIMHE, MPH 3TOM YUYUTBIBAIOTCA PE3YIbTATHl TEKYLIETO KOHTPOJSl YCIEBAEMOCTH B TEUECHHE
cemectpa. OleHKa CTENEeHH JOCTHIKEHUS OOYHYaIONIMMUCS IUIAHUPYEMBIX pPe3yJbTaTOB OOYyYEHHs IO
JTUCIUIUTMHE TPOBOJUTCS IpernojaBaTeseM, BeIyIIUM 3aHATHS MO TUCIUILIMHE METOJO0M AKCIEepTHOU
oneHku. [lo mToram NpPOMEXKyTOUYHOH aTTecTaluy MO0 JUCLMIUINHE «Xumus» BBICTABISETCS OLEHKA
COTJIMYHOY, «XOPOIIO», «yIOBJIETBOPUTEILHO» WU «HEYAOBIETBOPUTEILHOY.

K npomesxcymounoti ammecmayuu 0onyckaiomcsi moivko CmMyOeHmbl, 8bINOIHUSUIUE 6Ce SUObL
yuebHoUu pabomul, npedycMompenHvie paboyeil npocpamMmol no oucyuniune «Xumusay. npouLIU
NPOMEICYMOUHBII KOHMPOIb, BbINOJHUIU 6Ce 3A0aHUs 015 CAMOCMOSMENbHOU pabombl U 3auumuiu
Jnabopamopnsle pabomai.

Ilkana oyenusanusn Onucanue

Buinonnenvt 6ce 6uovl yuebnoti pabomvl, npedycmompenHvle y4eOHbIM
naanom. CmyoeHm OeMOHCMpupyem coomeemcmeue 3HAHUU, YMeHUll,
Onmauuno HABbLIKOG  NPUBCOEHHLIX 6  mabauyax nokasameneu, onepupyem
NPUOOPEMEeHHbIMU ZHAHUAMU, YMEHUSIMU, HABBIKAMU, HPUMEHSem Ux 6
cumyayusx nosvluenHou cioxchocmu. Ilpu smom  moeym  Ovimb
OOnYujeHvl He3HAUUmenbHble OWUOKU, HEeMOYHOCY, 3ampyOHeHus npu




neperoce 3HAHUU MyMeHl/tlZ HA Hoevble, Hecmanaapmnbze 3a0anus

Xopouwio

Buinonnenvl 6ce 6uovl yuebuoil pabomwi, npedycmomperHvie Y4eOHbIM
RAGHOM. Cmyoenm  OemOHcmpupyem — HEnoiHoe,  NPAasUibHOe
coomeemcmeue 3HAHUL, YMEHUll, HABLIKOG NPUBCOCHHbIM 6 MAabIUYaX
nokaszameneti, Jaubo eciu npu  dmom  Ovlu  donyweHol  2-3
HecyujecmeeHHble OUUOKU.

Yooenemeopumenvno

Buinonnenvt 6ce 6uovl yuebnoii pabomsi, npedycmomperHbvle YUeOHbIM
naanom. Cmyodenm 0eMoHCmpupyem coomeemcmeue 3HaHull, 6 Komopom
oceeujeHa OCHOBHAA, HauboIee BANCHAS YACMb Mamepuand, Ho npu SMom
0onywena ooHa 3Ha4umenbHas OwuOKa Ul HemoyHOCMb.

Heyoosnemesopumenvro

He  ewvinoanen  odun unu  6onee  6u008  yueOHOU  pabombi,
npedycMompenHvix  yueOnviM  niaanom. CmyoeHm  OemMoHcmpupyem
HenonHoe coomeemcmeue 3HAHUL, YMeHUU, HABbIKO8 NPUBEOEHHbIX 6
mabnuyax — noxkazamenel, OONYCKAIOMCA — 3HAYUMENbHble  OWUOKU,
nposAGAemcs  OMCymcmeue 3HAHUU, YMeHUll, HAbIKO8 MNO  psaody
noxkasamerneu, cmyOeHm UCNbIMbleAem 3HAYUMmenbHble 3ampyoOHeHus npu
ONepupoOBanUU 3HAHUAMU U YMEHUAMU NPU UX NepeHoce HA HOoBble
3A0aHUsL.




[Mpunoxxenne 1 k
pabodeii mporpamMme
MMWHUCTEPCTBO HAYKM M BbICLLIETO OEPA30BAHNA POCCUIMCKOM GEAEPALIMN

®EAEPA/IHOE FOCYAPCTBEHHOE BIOKETHOE OBPA3OBATE/IbHOE YUPEX/IEHVE BbICLLEFO OBPA3OBAHMA
«MOCKOBCKWUIA NONUTEXHUYECKUA YHUBEPCUTET»

(MOCKOBCKWI NOJIUTEX)

Hanpasnenune noarorosku: 18.05.01
«XHMHYeCKass TEXHOJOTus IHEPIroOHACBIINCHHbIX MAaTE€PUAJI0B A I’I3I[e.]'llrli/i»

OII (npoduiin): «ABTOMATH3HPOBAHHOE MIPOU3BOICTBO XUMUYECKHX
NpeAnpUsiTHID

®dopma 00yueHUsI: OUHASA
Bua npogeccuonanbhoii aesiteabnoctTu: (B coorsercteun ¢ ®I'OC BO)
IIPOEKTHO-KOHCTPYKTOPCKas

CriequaJIuTeT

kagenpa «Xumbunorex
®OH/J OHEHOYHbBIX CPEJACTB 110 JUCHUIIJIUHE

Opraﬂnqeucaﬂ XUMHUA

Cocras: 1. I[TaciopT ¢hoHAa OLIEHOYHBIX CPEJICTB

2. OnucaHue OLIEHOYHBIX CPENICTB:
3.KoMnAeKT KOHTPOIbHbIX 33J@aHNI NO BapnaHTam

4.Bompockl MO TeMaM IUCHUIUTHHEI 7l yCTHOTO Ompoca
5. ®oHp TecToBbIX 3a4aHNIM

6.TeMBI TOKIa0B, COOOIIEHNI
7. Bonpocsl Kk 9K3aMEHAIIMOHHBIM OujIeTaM

CocraBuTenb.

KotbixoBa Ouibra AHaroJibeBHAa

Mocksa, 2021 ron



NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMNETEHLUUN

Opralmqeucaﬂ XUMHUA

OI'OC BO 18.05.01 «Xumu4yeckasi TeXHOJIOTUsI JHEPrOHACHIIIEHHBIX MATEPHAJIOB U H3/1eJTUI»

B mporiecce 0ocBOEHUS JTAaHHON TUCHIUTUIHHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CISAYIONINE

001LIeKYIbTYpPHbIEe KOMIETCHIMH:

KOMIETEHIIAN
WH- |©®OPMYJIMPOB-
JTEKC KA

IlepeyeHb KOMIIOHEHTOB

TexHoJorusa
¢popmupoBanu
|
KOMIIeTeHIU A

®opma
OLICHOYHOI'0
cpeacTBa

CreneHnu ypoBHeil 0CBOCHUS
KOMIIeTeHI U




OIIK-1

OK-7

CrocoOHOCTh
KCII0JIb30BATh
MaTEMaTHYECKHE,
€CTECTBCHHOHAYYHbBIC
W MH)KCHEPHBIC 3HAHUS
TUTSL PEIICHUs 3319
CBOCH
podeccHnoHaTbHOM
eITEILHOCTH

I’0TOBHOCTH K
CaMOpPa3BUTHIO,
caMopeanu3aluu,
HCIIOJIb30BAHUIO
TBOPYECKOTO
IMOTSHITHANa

3HaTh: TeopeTnueckue OCHOBBI
OpPraHM4YeCKO XMMHH, CBOMCTBA
OpraHUYECKHUX BEIECTB Pa3HBIX KJIACCOB,
WX TCHETUYECKYIO B3aHMOCBS3b

YMeTh:

Ornpeaenars pe3yabTaThl XUMHUYECKUX

peaxkuii, IpOrHO3UPOBATh IyTH CUHTE3A
[IEJICBBIX MPOIYKTOB, UX (pU3HUKO-
XUMHYECKHE CBOMCTBA.

Buanern:
HaBbikaMu 3xcniepUMeHTalbHON pabOThI

C OpraHNM4YC€CKNUMH BCUICCTBAMMU.

3HATB: 3aBUCUMOCTb CBOMCTB OT
CTPOEHUS OPIraHUYECKUX BELECTB
Pa3sHbIX KJIACCOB, 3JIEKTPOHHBIE P PEKTHI
B MOJIEKYJIaX, B3aMMHOE BIIMSIHHE aTOMOB
U TPYIIIl aTOMOB YMeTh: CTaBUTH MEpeNl
co00i1 ¥ TBOpPUYECKHU pelIaTh 3314,
CBSI3aHHBIE C OPTAHUYECKON XUMHUEH,
QHAJIN3UPYS JaHHBIE, IPEICTABICHHbIE B
Pa3IMYHBIX MCTOYHUKAX HHPOPMALIUH.
Baagers: HaBbIKaMM ITOMCKA
MH(pOpPMAaILIUU TI0 OPraHUYECKOW XMMUH,
OpraHU3aIu YKCIIEPUMEHTAIbHON
paboThI, 0opopMIICHHS PE3yITATOB
CBOEro TpyJla B BUJE cTaTel, pedeparoB
U T.II.

eKITHS,
CaMOCTOSITENTbH
ast pabora,
CEMUHAPCKHE
BaHSATHUS

K/P,
JIC
VO
T

ba3oBblil ypoBeHb
-CII0COOHOCTh OIIEPUPOBATH
OCHOBHBIMU IIOHATUAMU B
OIpeeNICHUU CTPOCHUS U
COBOKYITHOCTH XUMHUYCCKUX
[pEeBpALICHUI OpraHU4YeCKUX
BELIECTB

IloBbIIEHHBIH YPOBEHb

- CIOCOOHOCTH MOJICTUPOBATh
[[EMIOYKH MTPEBPALECHUI
OPraHN4CCKUX BCIICCTB,
[IPOTHO3UPOBATH MPOIYKTHI U
YCIIOBUS XUMHUYCCKUX peaKuHﬁ B
HECTaHIAPTHBIX CJIOKHBIX 3aJaHHSIX.




[Tpunoxenue 2
K paboueii mporpamMmme

IlepeyeHb OLEHOYHBIX CPEACTB O AUCHHUILNIMHE «OpraHnyecKkass XuMHD»
HaumenoBanue
o
Ne OLIEHOYHOTO Kparkasi XapakTepUCTHKA OLCHOYHOTO CPECTBA IIpencraBnenue onenoynoro cpeacrea B POC
OC CpelcTBa
KonrtpomnbHas pabora (CpeAcTBO NPOBEPKU YMEHUH NPUMEHATh MOJYYECHHBbIE 3HAHUS IS .
1 KoMIIIeKT KOHTPOJIBHBIX 3aJaHUil 110 BapUaHTaM
(K/P) [peLIeHus 3a/1a4 ONPEACICHHOrO THIIA I10 TEME WM pa3leiy
Moknaz [TpoaykT caMocTOsATENbHONW PabOThl CTYACHTA, MPEICTaBISIONINI cOOOM
3 C006H1€’HI/I€ NyOJIMYHOE BBICTYIJICHUE 10 MPEJCTABICHUIO MOJIYUYEHHBIX pe3ybTaToB TeMbI 10KIIa0B,
(10) [peLIeHus orpezeeHHOM y4eOHO-TIPaKTHYECKOMH, yueOHO-CO00IIeHN I
MICCIIE0BATEIBCKON WIIM HAYYHOU TEMBI
N CTHLL OMDOC CpencTBO KOHTpOJIsS, OpPraHM30BaHHOE Kak CIelnualibHas Oecena
THBIN OI1
4 CO66C€I[OB3£II/I€1 rearornyeckoro paboTHUKa ¢ o0ydyaromMMcsl Ha TeMbl, CB3aHHble ¢ | Bompocs! mo
(YO) ' M3ydaeMOl JUCIUIUIMHON, W PAcCUMTAHHOE Ha BBIACHEHHWE OObeMa (TeMam/pasjenam JUCHUILIHHBI
3HaHUI 00ydarolIerocs Mo ONpeieIeHHOMY pa3zeny, TeMe, podieMe.
Tecr Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHuM, MI03BOJIAIOILAs
5) (T) ABTOMAaTU3UPOBaTh IMPOLENYPY W3MEPEHUS YPOBHS 3HaHUM M yMeHHW |DOHJ TECTOBBIX 3aJaHUN

oOydarorerocs




7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE oOecrieueHre JUCHUIJINHBI.
a) OCHOBHasl JIMTepaTypa:
1. Opranunueckas xumus. Aprémenko A.W. Beicias mxona, M., 2005

2. Opranuueckas xumusi. Areesa F0.C., Pycakoa C.M., ['opuues W.I"., 3pix H.B., ApramonoBa
N.B..—M.: MI'TY «MAMI», 2010. — 112 c. (Ne 2345)-30 k3.

0) 10MOJIHUTEILHAS JIUTEpPaTypa
1. Ilpaktuky™m no opranndeckoi xumun. Aprémenko A.U. Breiciias mikona, M., 2002r

2. OCHOBBI OpraHUYECKON XUMHH J1J1s1 nH)KeHepoB. bagaes @.3., Xaiipu A.X., M., MT1Y, 2012.
B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-Pecypcehl:

Microsoft Office Cranmaprusiii 2007 (word, excel, powerpoint)

I/IHTepHeT-pecprLI BKJIFOYAKOT y‘Ie6HO-MeTOI[I/I‘IeCKI/Ie MaTCpHralibl B 3JICKTPOHHOM BHAC,

npecraBieHHble Ha caiiTe XXXXXXXX.ru B pazznene «bubnnorexar
(http://lib.mami.ru/ebooks/).

8. MarepuajibHO-TEXHUYECKOE O0ecneYeHue M CIUIIUHbI.

Creunanu3upoBaHHble  yuyeOHbIE  ayauTOpud M Jaboparopur N0  XUMHH
HOLl«Xumbuotex»: TIK 433, 411, 511, 526, 528, 529, ocHaméHHBIC 000pYyIOBaHHEM,
npubopamu, peakTHBaMu, y4eOHO-METOMUECKUM MaTepHaIoM, HEOOXOAUMBIMHU JUIsl y4eOHOU U
Hay4yHO! paboThl, B TOM YHCIIE:

1) HOyTOYK . MyJIBTUMEIUNUHBIN IPOEKTOP C IEPEHOCHBIM IKPAHOM;
2) HabOp pEaKTHBOB U JTAOOPATOPHOI TOCYIBI /IS IIPOBEACHHS Ta00paTOPHBIX PaboT;
3) obopynoBanue asi yueOHON U HAyIHOH pabOTHI:

(OTORNEKTPUUECKUI  KaJIOpUMETP,  AKBATUCTUIUIATOP,  AHAIUTHYECKHE  BECHI,
TEXHUYCCKHUE BECBI, TEPMOMECTPLI, apCOMCTPbI, MArHUTHBIC MCHIAJIKH, OJICKTPOIIINTKH.
anekTponusepsl, pH-merp-uonomerpsl, criekrpoporomerp CD-56, BHITSKHBIE MKA(bI U Ap.

[Iporpamma coctaBiieHa B cOOTBETCTBUU ¢ DerepaibHbIM IOCY1apCTBEHHBIM

00pa30BaTebHBIM CTaHIAPTOM BBICIIETO 00pa30BaHUS IO HAIIPABJICHUIO ITOJATOTOBKH
crermanuctos 18.05.01

9. MeToanueckne peKOMEHIAIUM JIs1 CAMOCTOSATEIbHOM PadoThI CTY/1€HTOB

CaMocrtosiTennbHasi paboTa SBISETCS OOHUM W3 BHUIOB IMOJY4eHUsS 0Opa3oBaHUS
0o0y4aronuMucs 1 HalpaBjIeHa Ha:


http://lib.mami.ru/ebooks/

- M3YYCHHE TEOPETUYECKOr0 MaTepuasa, MOATOTOBKY K JIEKIIMOHHBIM U CEMHHAPCKUM
(MpaKTUYECKUM) 3aHATHSIM

‘- TIOJITOTOBKY K TECTUPOBAHHIO

‘- IOJTOTOBKY K IIPOBEPOYHBIM H KOHTPOJIBHBIM pabOTaM.

CaMmocrosiTenbHast paboTa CTYACHTOB MPEJCTaBIsIeT cOO0M BaxkHeiIee 3BeHO y4eOHOro
nporecca, 0e3 NPaBUIBHOM OpraHM3alUU KOTOPOro OOy4YalomMHCS HE MOXET OBITh
BBICOKOKBAJIM(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyZneHT JOKEH IIOMHHUTb, YTO IIPOBOJUTH CAMOCTOATEIBHBIC 3aHATHUS CIEAYyeT
perymsipHo. OueHb BaXHO NPWIOKHTH MAaKCUMYM YCHJIUH, BOJH, YTOOBI 3aCTaBUTH ceOs
paboTaTh C OJHON HArpy3KOH ¢ MepBOro JHs.

He cnenyer oTkiagsiBaTh paboTy TakxkKe M3-3a HEPAOOUEro HACTPOEHUS MM OTCYTCTBHS
BIOXHOBeHMs. Hactpoenume HyxHO co3gaBatb camoMmy. IloHnmanue Heo0X0AUMOCTH
BBIMIOJIHEHUST paOOThl, 3HAHUE LEJIH, OCMBICIEHUE IEPCHEKTUBbI OJIaronpusTHO BIMSIIOT Ha
HAaCTPOEHHUE.

Kaxxapiii cTyIeHT JOHKEH caM IJIaHUPOBATh CBOKO CaMOCTOSITENIbHYIO Pa0OTy, UCXOS U3
CBOMX BO3MOXXHOCTEH M MPHOPHUTETOB. DTO CTHUMYJIHUPYET BBHIOJIHEHUE paboTHI, co3aaeT Ooee
CIOKOWMHYIO OOCTaHOBKY, YTO B UTOT€ MOJOXKHUTEIHFHO CKa3bIBACTCA Ha YCBOCHUU MaTepuaa.

BaxHo nosiHee yuecTb 0OCTOATENBLCTBA CBOEH pabOThI, YSICHUTh, YTO SIBISETCS TJIaBHBIM
Ha JIaHHOM 3Talle, KaKylo [0CJI€J0BATEIbHOCTh Pa0OTHI BEIOPATh, YTOOBI BBHIIIOJHUTE €€ JIyUlle U
C HaMMEHBILIMMU 3aTPaTaMU BPEMEHH U DHEPTHUHU.

JI1st TI0I0TBOPHOHM pabOThl HEMAJIOBAXKHOE 3HAYCHHE MMEeT 00CTaHOBKa, OpraHU3aIIMs
pabouero mecta. Hy>kHO 100UTBCSI, 4TOOBI MECTO pabOTHI O BO3MOXKHOCTU OBIJIO MMOCTOSTHHBIM.
PabGora Ha mpuBblMHOM MecTe nenaer ee Oosee IUIOAOTBOPHOM. IIpoTyKTHMBHOCTH PabOTHI
3aBUCHUT OT IIPAaBUJILHOI'O YEpEIOBaHMs Tpyaa U oTAbixa. [1o3ToMy Kak[ple yac WK JBa CIELyeT
nenatb nepepeiB Ha 10-15 mMuHyT. BbhIXOAHBIE AHM Jydlle MOCBATUTH AKTUBHOMY OTABIXY,
3aHSTHSIM CIIOPTOM, NPOTYJIKaMU Ha CBEXKEM BO3yXe U T.J. Jlake NepeKIIoueHue C OJHOrO BUIA
YMCTBEHHON pabOThI Ha IPYroi MOKET CIYKUTh AKTUBHBIM OTJBIXOM.

CTyneHT JOoJKeH IOMHHUTh, YTO B Ipolecce OOydeHHs BaXHEHIyI0 poJb HIrpaeT
caMmocCTosiTeNIbHas paboTa ¢ KHUIOW M MHTEpHET-pecypcaMu. Hayuntbes paboTaTh ¢ KHUTOM —
BaKHelmmas 3amaya cryaeHta. be3 »Toro HaBblka OylneT 4pe3BbIYAHO TPYAHO H3YydYaThb
OpOTpaMMHBIA MaTepuaj, U MHOTO BpeMeHH OyJeT MOTpayeHo HepaluuoHajabHO. Paborta ¢
KHUTOW CKJIaJbIBaeTCd M3 yMEHHs MoJ100paTh HEOOXOJUMBbIE KHHUTH, pa3o0paThCcsi B HUX,
3aKOHCIEKTHPOBATH, BHIOPAThH INIABHOE, YCBOUTH U IPUMEHUTH Ha MPAKTHKE.

10. MeToauyeckue peKOMeHIAUH 1JIsl IPenoaBaTeJisi

OCHOBHBIM TpC6OBaHI/IeM K IIPCIIoJaBaHN 0 AUCHUTIIIMHBI ABJISICTCSA TBOp‘-ICCKI/II\/'I,
Hp06HeMHO-HHaHOFOBLIﬁ HHTepaKTHBHI)IfI noaxo1, HOSBOJ’IS[I—OHH/Iﬁ IMOBBICUTH UHTECPEC
CTYACHTOB K COACPKAHUTIO yqe6H0ro Marepuaia.

OcHoBHast (hopMa U3y4YEHUS U 3aKPETUICHUS] 3HAHUIA 110 3TOM JUCIUILINHE — JEKIIMOHHAS
u npaktuyeckas. [IpenonaBaTens JOHKEH MOCIEA0BATEIBHO MPOUUTATh CTYACHTAM PsIT JICKIIHA,
B X0JI€ KOTOPBIX CIIEAYEeT COCPEIOTOUYUTh BHUMAHUE Ha KIIIOYEBBIX MOMEHTAaX KOHKPETHOTO
TEOPETUUYECKOTO MaTepralia, a TakKe OPraHU30BaTh MPOBEICHUE MPAKTUYECKUX 3aHATHI TaKUM
o0pa3oM, 4TOOBI aKTUBU3MPOBATH MBIIUICHHE CTYIEHTOB, CTHMYJIHPOBATh CaMOCTOSITEIHLHOE



U3BJICUCHHE MMM HEOOXOMUMON HMH(GOpMAIMM M3 Pa3IUYHBIX HCTOYHUKOB, CPAaBHUTEIHHBIN
aHAJIU3 METOJOB pEIICHUM, COMOCTABJICHHUE IIOJIYYEHHBIX pPE3yJabTaToB, (OPMYIHPOBKY U
apryMEHTalNI0 COOCTBEHHBIX B3IJISAZ0B HA MHOTHE CITIOPHBIE TPOOIEMBI.

OcHOBY y4eOHBIX 3aHATHIA MO TUCIUILUIMHE COCTABJISIOT JIGKIMH. B mporecce o0ydeHus
CTYJCHTOB  HCHOJB3YIOTCS  pa3jvyHble BUABl  Y4EOHBIX 3aHATHH  (ayAMTOPHBIX U
BHEAYJAUTOPHBIX): JICKIIMU, CEMUHAPCKUE 3aHATUSA, KOHCYJIbTalluu U T.J. Ha mepBom 3aHsTHH 1O
JaHHOW y4eOHOW MUCHUIUIMHE HEOOXOIMMO O3HAKOMUTH CTYIEHTOB C MOPSIKOM €€ M3yueHUs,
PACKpBITh MECTO U POJIb JUCLUUIUIMHEI B CUCTEME HAYK, €€ NMPAKTHUYEeCKOE 3HAUYCHUE, T0BECTU 0
CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy nDonaroroBke K JEKIUOHHBIM 3aHATUAM MO Kypcy «Opranuyeckas XuUMHS»
HEOOXOAMMO TpOJyMaTh IUIAH €r0 IMPOBEICHUS, COJEP:KaHHE BCTYNMUTEIbHON, OCHOBHOM U
3aKJIIOUMTENBHON YacTH JIEKIUH, O3HAKOMHUTHCS C HOBHHKAMU Y4eOHOH U MeETOAMYecKOi
JUTEPATyphl, MYyOJUKAIUAMH TMEPUOJUYECKON TIeYaTH MO TEeME JIEKIIMOHHOTO 3aHATHS,
OTpEAeNUTh CPEJICTBA MaTepUalbHO-TEXHUYECKOTO OOEeCHeueHus JEKIMOHHOTO 3aHATUA U
MOPSIZIOK  UX HCIOJB30BaHUS B XOAE€ UTEHHUS JICKUMUA. YTOUYHUTh IUIAH TPOBEICHUS
MPAKTUYECKOTO 3aHATHUS MO TEME JICKIIHH.

B XOJ€ JICKIIMOHHOT'O 3aHATHA MPETIoaaBaTejib JOJIKCH Ha3BaTh TEMY, y‘~I€6HI)Ie BOIIPOCHI,
O3HAKOMUTL CTYACHTOB C IICPCUHCM OCHOBHON " ,Z[OHOJ'IHI/ITGJ'IBHOI‘/'I JIUTECPpATypbl 110 TEMC
3aHATHUA.

Bo BcrynurenbHOW wacTH JieKUMHM OOOCHOBAaTH MECTO W POJb HM3y4aeMOM TeMbl B
y4eOHOI TUCIMITIIMHE, PaCKPHITh €€ MpakTHiYecKoe 3HaueHue. Eciu untaercs He nepBast JEKIus,
TO HEOOXOIMMO YBSI3aTh €€ TEMY C IpEIblayllel, He Hapyllas JOTUKHU U3JI0KEHUS Yy4eOHOro
MmatepHana. JIeKIuio cienyeT HauuHaTh, TOJIbKO YETKO 0003HAUUB €€ XapaKTep, TEMY U KpYyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OYyT paCCMOTPEHBI.

B ocHOBHON 4YacTu JEKIUHM CIEAyeT pacKpblBaTh COAEpkKaHHE Y4YEOHBIX BOIPOCOB,
aKIICHTUPOBATh BHUMAHHME CTYJEHTOB HAa OCHOBHBIX KaTEropusx, SBJICHHUAX M Ipoleccax,
O0COOEHHOCTSIX MX MPOTEKaHMsl. PacKpbIBaTh CYIIHOCTb U COJIEP)KaHNE PA3IMUHbIX TOUEK 3pEHUS
U HayyHBIX IOJXOJOB K OOBSICHEHHIO TE€X WIM HUHBIX sBJIEHMH M mporeccoB. Crienyer
apryMEeHTHPOBaHO 000CHOBATh COOCTBEHHYIO MO3UIINIO 10 CIIOPHBIM TEOPETUYECKHUM BOIIPOCAM.
[TpuBoauTh NpuMeEpHl. 3aJaBaTh M0 X0y M3JI0KEHUS JIEKLIMOHHOIO MaTepuaa pUTOPUUYECKUE
BOIIPOCHl M CaMOMY JaBaThb Ha HHMX OTBET. DTO CIOCOOCTBYET aKTMBHU3ALMU MBICIUTEIHHON
JIEATEIbHOCTH CTYACHTOB, IOBBIIICHUIO MX BHUMAaHMS M MHTEpeca K MaTepuUally JIEKLWH, €€
conepxanuto. [IpernonaBarens NOMKEH PYKOBOAUTh paOOTON CTYAEHTOB IO KOHCIIEKTHPOBAHUIO
JIEKIIMOHHOTO MaTepHaia, MoJa4yepKuBaTh HEOOXOIUMOCTh OTPAXKEHHUS B KOHCIIEKTaX OCHOBHBIX
ITOJIOKEHUN N3y4aeMOU TEMBI.

B 3akmounTenbHON yacTu JIEKIUM HE0O0X0AUMO chOpPMYIMPOBATH OOIIME BHIBOJBI IO
TE€Me, PaCKpbIBAIOIINE COJEP)KAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIeKIUU. OOBIBUTH IUIaH
OUYEPEHOT0 CEMMHAPCKOI0 WM JIaOOpPAaTOPHOTO 3aHATUS, AAaTh KpaTKUE PEKOMEHIAIUH IO
MOJTOTOBKE CTYJEHTOB K CEMHUHapy WK j1abopaTopHoil paborte. OnpeneanuTb MECTO U BpeMs
KOHCYJIbTAIlMM CTY/EHTaM, MOXeIaBIIUM BBICTYIIUTh HA CEMHHApe ¢ JOKJIagaMu U pedeparamu
10 aKTYyaJIbHBIM BOIIPOCAaM 00CYK/1a€MOM TEMBI.

[Ipu sTOM BO BCEX 4YacTAX JEKIMM HEOOXOOUMO BECTH IHMAJIOr CO CTYAEHTAaMH M JaBaTh
CTYZICHTaM BO3MOKHOCTbh AMCKYTHPOBATh MEKIY COOOM.



Lenp mpakTUYECKUX 3aHATUN - 00ECHEeYUTh KOHTPOJb YCBOCHHUS y4eOHOro MaTepuasa
CTyZlEHTaMH, PacIIMpeHHe W YriyOJieHHe 3HAaHUi, TOJYYeHHBIX MMM Ha JIGKIUSX M B XOJe
camocTosTeNnbHONU paboThl. [loBbieHne 3¢h(HEeKTUBHOCTH MPAKTHUECKUX 3aHSATHN JOCTUTAETCS
HIOCPEICTBOM CO3[aHUSI TBOPUYECKOH 0OCTAaHOBKH, pacIolararoleii CTyJJeHTOB K BBICKA3bIBAHHIO
COOCTBEHHBIX B3IJISIIOB M CYXICHHH IO OOCYXJaeMbIM BOIPOCaM, JKEJTAHHIO Yy CTYJCHTOB
nopaboTaTh y IOCKH P PEIICHNH 3a/1ad.

IToce Kaxooro JIGKIMOHHOTO M IIPAKTHUYECKOIO 3aHATHS CAEIaThb COOTBETCTBYIOLIYIO
3aMKCh B )KypHAIAaX ydeTa MOCEHIaeMOCTH 3aHATUN CTYyJE€HTaMH, BBISICHUTB Y CTApOCT y4eOHBIX
Ipynn INPUYHMHBI  OTCYTCTBUSL CTYAEHTOB Ha 3aHATUAX. [IpoBoauTh rIpynmoBble U
WH/JVBHlyaJIbHbIE KOHCYJIBTALMU CTYJEHTOB I10 BOIIPOCaM, BO3HUKAIOIIUM y CTYIAEHTOB B XOJI€
UX TOATOTOBKM K TEKyLIeH W NPOMEXYTOYHOM arTecTalMy IO Y4eOHOW JAUCLUILIMHE,
PEKOMEH/I0BaTh B ITOMOIIb y4eOHBIC M IPYTHE MaTEpPHaIbl, a TAKKE CIIPAaBOYHYIO JIUTEPATYPY.

B JICKOUMOHHBIX HJIM MPAKTUYCCKHUX HGO6XOI[I/IMO BECTU AHAJIOI CO CTyACHTaMUM W JaBaTb
CTYACHTaM BO3MOXHOCTb JUCKYTUPOBATb MCKIY cOo0O0H.

Hpenoz[aBaTenb, HpI/IHI/IMaIOHH/Iﬁ 3a4ET WU 9K3aMCH, JIMYHO HCCCT OTBCTCTBCHHOCTH 3a
IMpaBUJIbHOCTH BBICTABJICHUS OLICHKMU.
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Beenenue. Teopernueckue 0CHOBBI
OpPraHu4ecKo XUMHUM.
1 Cemunapckoe 3anamue: 3omepusi. 3 2 5 6
OnexTpoHHble 3¢ dexTsl. Turbl
XUMHYECKHUX PEAKIIHM.
Ankanbl. HukioanakaHsbl.
2 | Cemunapcko-npakmudeckoe 3 2 6
. 2
3anamue. HoMeHKIaTypa u
nuzomepus. MeTo bl MoTyuyeHus: u




XAUMHUYECKUE CBOUCTBA.

AnkeHbl. /lueHoBbIe
YIJIeBOAOPOAbI.

Cemunapcko-npakmuueckoe
3anusmue: I'eoMmeTprueckue
n3zomepbl. CBsA3b CTPOEHUS ABOMHOMN
CBSI3U CO CBOMCTBaMH.

AJIKMHBI.

Cemunapckoe 3anamue. TpoitHas
CBsI3b  MeTonbl  NOJNY4YEHUS] U
XWMHYECKHE CBOMCTBA.

ApomMaTuyecKkue yrijieBoa0poabl.
Benzso..

Cemunapcko-npakmuueckoe
sanamue:. CTpoeHne OEH30JIbHOTO
KOJIbIIa U OCOOEHHOCTH XUMHUYECKUX
CBOMCTB apOMaTH4YECKUX
YTJIEBOAOPO/IOB.

IIpousBoanbie OeH30.1a.

IIpupoaHbIe HCTOYHUKH
YIJ1€BOJ0POA0B

Cem. 3anamue’ 3amecturenu 1-ro u
2-ro pona. CoriacoBaHHasi 1




HECOTJIACOBAaHHAs OPUEHTAIIUU
3aMECTHUTEIICH.

Oo0o0menne. [lonroroBka K KOHTP.
padore.

Konmponvnas paboma Ne 1

I'anmorenonpoun3BoaHbIC
YIJIEBOIOPO/IOB.

Cemunapckoe 3auamue: Ilonydenue,
bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA raJION€HIIPOU3BOAHBIX
YTJIEBOAOPOIOB.

Cnuprsl.

Cemunapcko-npakmuyeckoe
3anamue. HomeHkaTypa nsomepus
CIIUPTOB, UX (PU3HYECKUE U
XMMHYECKHE CBOMCTBA, MOJYYEHHUE.
Bonoponnas cBs3b.

10

DoHOJIBI.

Cemunapcko-npakmuueckoe

3anamue:. CTpoeHne (GpeHooB,
OTNINYNE XUMHYECKUX CBOMCTB
(eHOJIOB OT CBOMCTB CITUPTOB.

10




11

Aabaeruanbl. KeToHbl.

CeMuHapCKo-npaKmuquKoe

3anamue: CTpoeHne KapOOHUILHON

IPYIIBI, BIMSHUE €€ HA
XUMHUUYECKYIO aKTUBHOCTb.

11

12

Kap0oHoBble KHCIOTHI.

Cemunapcko-npakmuueckoe
3anamue. HoMeHKknaTypa u
U30MepHs, CBOMCTBAa KapOOHOBBIX
KHCJIOT.

12

13

IIpon3Boanbie KapOOHOBBIX
KucaoT. 7Kupbl. MbLia.

Cemunapckoe 3auamue:
["anoreHaHTUAPHUIBI. AMUJIBL.
Hutpunsl. Auruapunel. Conu,
CrnoxHble 3(upsbl.

13

14

O000menus no
KHCJIOPOACOAepPKAIUM
OpPraHMYecKuM BellecTBaM.
Koumponvnas paboma No2

14

15

AMHUHBI aTHpATHYECKUE H
apoMaTH4ecKHe.

Cemunapckoe sauamue:
AnudaTtrdeckre U apoMaTHUECKHe

15




amuHbl. O0mue u crienuduyeckue
CIIOCOOBI MOJTYYEHHUS.
CpaBHUTENbHAS XapaKTEPUCTHKA
OCHOBHBIX CBOICTB.

16

HI/ITPOCOC}II/IHeHI/IH

Cemunapckoe 3ansamue:
CpaBHuUTENbHAS XapaKTEPUCTHKA

C10co00B MoJlyuyeHus u cBoicTB C-,

O-, 1 N-HUTPOCOCTMHECHU.

16

17

CoeauHeHus €O CMelIECHHbIMH
pyHkumMsamMu.

Cemunapcko-npakmuuieckoe
sanamue;, OKCH-, aMUHO-,
OKCOKHCJIOTBI.

OxkcunuTpuiibl. OnTHveckas
uzomepus. [lonyuenue, obmue u
cnerupuIecKre CBONCTRA.
OtnenbHBIC IPEACTABUTENH.
IMommmentunsl. benkn

17

18

Yraesoasl. MoHocaxapuabl
(raoko3a, ppykrosa).
IHonucaxapuasl (Kpaxma,
eJL110J1032).

Cemunapcko-npakmuueckoe.
3auamue’. CTpOEHUE U U30MEPHI

18




TJIFOKO3BI U (PPYKTO3HI.
Crienuduueckue cBONCTBA TIIIOKO3BI,
Kpaxmaja, [eJUTHJIO3BL. .

dopma ammecmayuu

19-21

Bcero yacoB nmo jucuMIJInHe

36

36

108




Komnnekm KonmponbHulx 3a0aHuii no 6apuanmam
KounrpoabHnas padora Nel Tema: «YriaeBoaopoabi»

Bapuant Nel.

1. U3 npuBeneHHbIx Gpopmyi BeIOepHuTe POPMYIIBI ATKAHOB U HA30BHUTE HX:

C3Hy; CoHap; C4Hg; CioHoo; CoHg; CiiHog

2. Hanmcatb cTpykTypHbIe GOopMyIibl S-TH n30MepoB ajikeHa coctaBa CgHio 1 Ha3Barh ux.
3. HammcaTh peakiuio Mex a1y HUKI00yTaHOM B OpOMOM, IUKJIO0yTaHOM U OPOMHUCTBIM
BOI0poJioM. Ha3Bath moitydeHHbIe COeTUHEHUS.

4. Kakue BelecTBa Moay4yaTcs Ipu AEUCTBUM HA 3TUJIALIETUIIEH PEAr€HTOB: a) CUHUIbHON
KHUCIIOTHI; O) BOJBI B IPUCYTCTBUU COJHU PTYTU?

5. llpennoxute cxemMy CHHTE3a HUTPOITUIOCH301a U3 OeH3ona. OObsICHUTE, KaKOH
3aMECTHUTEIb CJIeIyeT BBECTH B SJIPO PaHBbIIIE.

Bapuant Ne2.

1. Hanncatp cTpyKTypHBIe popMybl 5-Tu n3oMepoB ankaHa coctaBa CgHig n Ha3BaTh ux.
2. Kakue yrineBooposl MOXKHO TOIYYUTh TPU IETUPOXIOPUPOBAHUH:

a) 2-xjop-2-metundyrana; 0) 2-xyop-3,3-nuMeTuinOyrana.

3. HarucaTs cTpyKTypHBIE (OPMYIIBI CISTYIONUX YIIIEBOAOPOIOB: a) 2,2,5-
TPUMETUITEKCUH-3; 0) 2-MeTHI-3,4- AU THIITENTEH-3.

4. HanucaTh peakuuio ruipoXJI0OpUpOBaHUSl METUIIAllETUIICHA. HasBatp
IPOAYKTHI.

5. Hanmcatsb cTpykTypHble popMyiibl yriaeBonopoaos cocraBa CgHig u Ha30BUTE UX.

Bapuanr 3.

1. Y3 npuBeneHHbIX popMya BbiOepuTe (HOPMYIIbl AIKAaHOB U HA30BUTE HX:

C1oHoe; CeHe; CaHio; C7Hia; CoHzo; CsHg

2. Kakue coennHeHHs MOIydaTcs IPU JEMCTBUU CIIMPTOBOTO PACTBOpA THAPOKCHIA KaJTHs
Ha 1,2-nubpomOyTan u 1,1-1ubpomOyTan?

3. Hammcatb cTpykTypHBIE GOPMYIBI 5S-TH H30MepoB ankeHa coctaBa C7Hi4 v Ha3BaTh UX.
4. . Hanucatp peakuuio B3auMoJieicTBus 4-MeTUNeHTuHa-1 ¢ 6poMoM u
OpPOMOBOIOPOIOM.

5. HanucaTh cxemy XJ10pHpOBaHUS HUTPOOEH301a M Ha3BaTh BO3MOXHBIE TPOYKTHI.
Bapuanr 4.

1. Hantucatb cTpykTypHBIe (hOpMyIIbl 5-TH U30MepoB ankaHa coctaBa CoHoo 1 Ha3BaTh uX.
2. U3 mpuBeneHHBIX (hopMysT BeIOepUTE (OPMYJIBI aTKaJAUEHOB M AIKWHOB U HA30BHUTE HX:
CsHip; CoHp; CsHg; C3Hy; CeHio ; CoHs

3. HarmcaTh cTpyKTypHBIE (POPMYITBI CISIYIOIINX YTIEBOAOPOIOB:

a) 5-MeTmirekcun-2; 6) 2,5-mumerni-3,3- A TUITEITaH.

4. HarmcaTh peaKIfio THAPOXIOpUpoBanus 3,4,4,-TpUMETHIIIIEHTEHA-2.

5. Hamucatpb cxeMy peakiuu XJopOeH30I1a C XJIOPUCTHIM 3THIIOM B IPUCYTCTBUU
XJIOPUCTOTO AIFOMHHHUSL.

Bapmuanr S.

1. Hanncatpb 1 Ha3BaTh NPOAYKTHI XJIOPUPOBAHUS ITAHA.

2. Harucatb cTpykTypHbIe (hopMyIibl 5-Tu n30MepoB ankuHa coctaBa C7Hio 1 Ha3BaTh ux.
3. Hammucath peaknuro Mexay 2-MeTHIOyTeH-1 1 OpOMHUCTBIM BOJIOPOIOM

4. HarucaTb CTPYKTYpHbIE (DOPMYIIBI CIEAYIOUINX YIIIEBOIOPOJIOB:

a) 4-metwimnenteH-1; 0)3,4,4-TpuMeTHIATEeKCEH-2.

5. Hanmcats 1 Ha3BaTh MPOAYKTHI B3aUMOAECUCTBHS TOJIyOJa C XJIOPOM B IIPUCYTCTBUH
AICls.

Bapuanr 6.

1. Kak mpeBpatuTh nporman B nporeH? HamucaTb COOTBETCTBYIONIYIO PEAKIHIO M YCIOBUS
€€ MPOBEJICHMUS.



2. Hammcare cTpykTypHble (OpPMYJBl  CICAYIOIIUMX  YIJIEBOJOpPOIOB: a) 2.4-
auMeTuinenTaaueH-1,3; 6)2,2,3,3-rerpaMeTHITeKCaH.

3. Kakue u3 npuBeeHHBIX BEIIECTB MOTYT BCTYIATh B PEAKIIUIO C BOJIOM:

a) meHTaH; 0) 2,4-guMeTuianeHTeH-2; B) 2,3-muMmeTwiOyraH; T) OyreH-2? Hammcartp
BO3MO>KHBIE PEAKIUU.

4. Hanucatb cTpykTypHbIe GOopMyIibl 5-TH n3oMepoB ankeHa coctaBa CgHie 1 Ha3Bath ux.
5. Hamncatb cxeMy NoJIHOTO HUTPOBAHUS TOJIYOJIa M HAa3BaTh MPOIYKT PEaKIUu.

Bapuanr 7.

1. Hanmcats cTpykTypHBIe GOpMYIBI 5-TH n3oMepoB ankaHa coctaBa CioHyo 1 Ha3BaTh uX.
2. Kaxoe BemecTBO MOMYYUTCS IPU B3aUMOACUCTBUM LUKIIONPONAaHAa C XJIOPOM?
IIpuBenuTe peakuuio B3aUMOAEHCTBHS.

3. Hanucarb ypaBHeHus peakuud 1,2 u 1,4-mpucoenvHeHus NOpU B3aUMOACHCTBUU
XJIOPHCTOTO BOJIOpOa U 2,3-muMeTmiiOyTaaqueHa-1,3.

4. Hamucath CTpyKTypHBIE (DOPMYIIBI YIIIEBOAOPOAOB: 4,5- numeTmirekcuu-2; 1,2-

TS TUIIUKIIOTICHTaH.

5. Hanmcatb cxemy peakiuii moixy4eHus STui0eH30ma.

Bapuanr 8.

1. Hanmcatb cTpykTypHbIe (OPMYIIBI CIEAYIOMUX YIIIEBOAOPOOB: a) 2,6-TUMETHIITeNTAaH;
0) 2,3,4-TpUMETUIITIEHTAH.

2. Hammcarp peaknuio JeruIpUpOBaHHs TMpeesbHOro yrieBojopona cocrtaBa CsHio.
[TpuBecTr CTPyKTYypHBIE POPMYITBI BOZMOXKHBIX ITPOTYKTOB U HA3BAaTh UX

3. Hanumure ctpykTypHbie hopMyIbl 5-TH u3oMmepoB ankuHa coctaBa CeHip u HazoBuTe
uX.

4. HamucaTh peakuui0 B3aUMOJICHCTBUSL 3T€HA C BOJOM MU OPOMOBOIOPOAOM, MPOAYKTHI
Ha3BaTh.

5. [IpuBeauTe mpuMepsl BELIECTB, KOTOPbIE HUTPYIOTCA Jerde, 4eM OeH30.

Bapuanr 9.

1. Kakue yrieBogopoabl MOKHO IOIYYUTh MPH JETHAPOTAIOTeHUPOBAHNN:

a) 2-xyop-2-metuinlyrtaHa; 0) 2-x10p-2,3,-auMeTmioyrana?

2. Hammcatp peakuuio MpHCOENWHEHHS OpOMHCTOTO BOJIOPOJA K 2-METHIIPONIIEHY U
Ha3BaTh MOJIyYCHHbIE COCTUHEHHUS.

3. Hammmmre cCTpyKTypHBIE (OPMYIBI  CIEAYIOIIMX  YIJIEBOAOPOAOB: a) 2,3-
TUMETHITeKCaanen-2,4; 6) 2,2,5,5-TeTpaMeTunrenteH-3.

4. Hanmumure cTpyKTypHBIE (hopMyIsl 5-Tu n3omMepoB asikeHa coctaBa CoHig M Ha30BUTE
uX.

5. Hamucatp peaknuio B3auMOJIEHCTBHSI TOIYOJIa C XJIOPOM.

Bapuanr 10.

1. Hamtucatp peakunu, Mo3BOJISIONINE U3 TIPOITaHa IMOIYYUTh POITHH.

2. Kaxoe BemecTBo MONYy4UTCS MpU JACHCTBUM Ha 2-MeTWIOyTeH-1 OpoMHCTBIM
BoJIopoioM? Ha3BaTh MOTy4eHHOE COCTMHEHHUE.

3. Hamucare crpykTypHble (OpMYNBl  CIHEAYIOIIMX  YIJIEBOJOPOJIOB: a) 2,6-
TUMETUNTenTHH-3; 0) 2,3-mumernn-1,5-rekcaaueH.

4. HanucaTh peakiiy B3auMoJieiicTBUA 3-MeTHIOYTHHA-1 ¢ BOJOPOIOM B OpOMOM,
Ha3BaTh MPOYKTHI.

5. Hamucatb cTpyKTypHBIE (POpMYIIBI OIHO- U IBy3aMelleHHbIX OeH30510B cocTaBa CigHia
Y Ha3BaTh UX.

KonTpoabnns padora Ne2 Tema: «Kucaopoacoaep:xammue
OpPraHnvYe€CKMue BeuecTrBa
Bapuant Nel.
1. Hanucath CTPYKTYpHYIO (opMy]y NeHTaHOHA-2 U moaodparb K Hemy 3
u3omepa.



2. Hanucathb peakuuy NpUCOeIMHEHNSI K TPONAHOHY CJIeIYIOIIUX BelleCTB: a)
NMponaHoja-1; 0) HMAHOBOJAOPOAHOM KMCJIOThHI € MOCJEAYIOIMUM THIPOJIU30M.

3. Hanucarh peakuum, COOTBETCTBYWIIHE IENMOYKe MpeBpaleHUIi:

C2H6 — C2H4 — CH2(OH)-CH2(OH) —» HOOC-COOH — HCOOH —
HCOOCHS3.

K xkakum kyiaccam npuHaaiexar 3tu Bemecrsa? Ha3parp ux.

4. OnpeneauTsb Maccy 0€H30iHONH KUCJI0ThI, MOJTy4eHHO# u3 20 r ToyoJa,
conep:kamero 10 %, ecau cuurarhb BbIxoa 100 %-Hbim.

Bapuant Ne2.

1. Hanucathb CTPYKTYpPHYIO (opMyiy 3THJI0BOrO 3¢upa NpPoNnaHoBOl KUCIOTHI U
nopodparb K Hemy 3 m3omepa.

2. Kakue BemecTBa noJry4yarcs npu aeicTsum a) xsopa, 06) PCIS , B) P205
(HarpeBaHMe) HA PONAHOBYI0O KM CJIOTY.

3.Hanucatp peakinuu, COOTBETCTBYIOIME LENOYKe NMpeBpAlICHUIi:

CH4 — C2H2 — CH3COH — CH3-CH(OH)-CH2COH — CH3CH=CH2COH —
CH3CH=CH2COOH

K kakum kiaccaMm npuHaaje:xar 3T Bemecrsa? Ha3pars ux.

4. CkoabKo0 (rajieBoH KHCIAOTHI (B I') MOKHO NOJYYHTh ruapartanueid 30 r
¢praneBoro anruapuaa npu 95% -Hom BbIX0/1€e NpoayKTa?

Bapuant Ne3.
1. Hanucatp cTPpYKTYpHYHO ¢opMyJy 3-MeTHITeKCAHAJIA M M0OA00paTh K Hemy
TPH H30Mepa.
2. IIpn noMomM KaKuX peakiuii MOKHO MOJIY4YUTh U3 1,3-a1ux/jopnponana -
3TWJIOBBIN 3()MP MAJIOHOBOI KUCJIOThI.
3. Hamucath peaknuy, COOTBETCTBYIOIIME IENMOYKe NpeBPAICHUI:
C0O2 — C2HS5COOMgl — C2H5COOH — C2HSC(CH)=0 — C2H5COOC3H7
— C2H5C(NH2)=0.
4. CKoJIbKO TPONMUOHOBOH KHUCJOTHI (B T) MOKHO MOJYYUTh ruapouzom 10r
CH3-CH2-CN, coaepsxkamero 7% mnpumecei?

Bapuanrt Ne4.
1. Hanucatp CcTPYKTYpHYIO (opMyJy 2,2-ATUMETHJITCKCAHOHA-3 M NMOA00paTh K
HeMYy TpHM HM30Mepa.
2. Kakue BenecTBa noJry4arcs npu npucoeguHennu a) sogopoaa; 6) HCN ; B)
CH3OH k oOyrananw?
3. Hanucath peakuuy, COOTBETCTBYIOIIUE IeNOYKe NMpeBpalleHuii:
C4HI9C1 — C4H90OH — C3H7COH — C3H7COOH — C3H7C(C)=0 —
C3H7COOC2H5
4. CK0JIbKO NPONUOHOBOH KHCJIOTHI (B TI) MOXKHO MOJYYHTH
nexapookcuaupoBanueM 30 r SIHTApHOH KHCJIOTHI, colaep:kameid 5% npumeceii?

Bapuant NeS.
1. Hanucath CTPYKTYPHYIO (hOPMYJIy NMEHTEH-3-0BOM KHCJIOTHI H MOA00OpaTh K Hei
TPH H30Mepa.
2. Hanucathb npoayKThl B3auMo/ieiicTBUA MaciasiHoli kuciaotsl ¢ a) NaOH; 6) PCIS ;
B) NH3.
3. Hamucarh peakinum, COOTBETCTBYIOIIME LENO4YKe NMpeBPALleHUN:
CICH2-CH2-CH2Cl — HOCH2-CH2-CH20H — HOOC-CH2-COOH —
CH300C-CH2-COOCH3 — CH300C-CHNa-COOCH3 — CH300C-CH(C2H5)-
COOCHs.
4. HaiiTu Maccy OKCMHUTPHJIA, TOJY4YeHHOro B3aumMmoneiictBuem 20 r anmeroHa u
20 r tmaHoBOOPOAA



Bonpocot no memam oucyuniunul.
AJKaHBI.

1. Hanumure cTpykTypHbIe GOpMYIIB M Ha30BUTE H30Mephl coctaBa CsHio .

2. Hanummre GopMyIibl cIeIylomuX yriieBOA0POI0B:

a) 2,2-TMMETHIITEKCaH;
0) 2,3-muMeTnI-3-3TUITeKCaH.

3. Hamummute cTpykTypHyI0 (QopmMyny allkaHa, MOJIEKyJa KOTOPOro COAEPXKHUT 32 aToma.
HazoBuTe 3TOT yrineBoaopo/, eciiy U3BECTHO, YTO OH UMEET HEepPa3BETBIEHHbIN CKEJeT.

4. HazoBuTe 1o MeXIyHapOAHONH HOMEHKIIAType YIIIEBOAOPO CTPOCHHUS:
H3C-CH-CH,-CH—-CH - CH3

2Hs CH; CHs
5. Ha mpumepe cuHTe3a mpoIiaHa MOKaKUTE METOAbI TTOJYYCHHS AIKAHOB.

6. Kakue coennuennst 00pa3yroTcs MPH KaTaJIUTUIECKOM THAPUPOBAHUN NPOTICHA, OyTeHa.
7. Kakoli yriieBoopo,1 moJydaeTcs Py ACUCTBHHA METAITMYECKOTO HATpus Ha 1-Opomriipornan?

8. Harucatp ypaBHeHHE CTauil pauKaIbHOMN HEMTHOW PEeaKLUy MPH JeHCTBUN OpoMa Ha METaH.

9. Hammcatp peakiuio HUTPOBaHUS C 00pa3oBaHuEeM 2-HUTporekcaHa. Kakoit cBOOOTHBIIM
paaKaT HHUIUUPYET 3Ty peaknuto? Kak oH moxeT ObITh monyuen? 10. Hanummre ypaBHeHUE
peaKkuuy IOJHOTO OKUCIIEHUS (TOPEHMsI) TerTaHa.

11. Ompenenuth, Kakoil 00bEM Bo3nyxa (H. y.) HeoOxoaum it cxkuranus 0,5 Kr okTaHa.
Cumnrare, 4TO 00BEMHAS 10JIST KUCIOpoia B Bo3ayxe — 21%.

12. Hanwmcate ypaBHEHHS peaKIHii, C TIOMOIIBI0 KOTOPBIX MOXKHO OCYHIECTBUTH CIICAYIOIINE
IIPEBpALCHMUS:

a) C2H5 —>C2H5C| — C4H10 — C4Hg;
6) A|4C3 — CH4 — CH3C| — C2H6 — C2H5C

AJIKEHBI

1. Ha3BaTh 110 CHCTEMAaTHYECKOH HOMEHKIIAType CIIETYIONTNE BEIIeCTBa
H3C—CH=CH—CH2—|CH—CH3; H3C - CH - CH - CH = CH,.
CHs C,Hs CHs
2. Hanucatb cTpyKTypHBIE (POPMYIIBI, COOTBETCTBYIOIINE HA3BAHHIM
2,4-muMernneHren-1;
2-MeTHII-3-3THIIOKTEH-1;
2,4,4 —TpuMeTHIITeKCEH-2.
3. Haucate w Ha3BaTh Tpu romosiora u Tpu uzomepa cocrtaBa CgHio.

4. Jlna neHTeHa-1 v eHTeHa-2 HanucaTh U Ha3BaTh 0 2 CTPYKTYpHBIX U 2
TFE€OMETPUYECKUX HM30MEpa, €CJIM TaKOBbIE BO3MOJKHBI.



5. Kakue BemiectBa MOXHO MOJYYUTh HOpH JACTUAPUPOBAaHUM OyTaHa U meHTaHa?

6. Jlerugpatanueld Kakux CHOUPTOB MOXHO  HOJIYYUTh 2-MeTHIOYTeH-2 u 4-
METHJITIeHTEH-17

7. Kakoe BemiecTBO TMpH JACHCTBHHM CIUPTOBOIO pPAcTBOpa IIEJIOYM TMPEBPAIIAETCS B
2,3-1UMeTIII0yTeH-27

8. Kakoe BemiecTBO mosyuutcs mnpu jaedictBum mmHka Ha (CHj3),CBr— CH,Br?

9. CrpoeHue u OCOOCHHOCTH JIBOMHOW CBSI3M B @JIKEHAX Ha MpUMeEpEe 3TEHa U MPOIIeHa:
rudpuau3ans aTOMOB yIjiepoja MpU JABOWHOM CBA3HM, CpPaBHHUTENbHAS XapaKTEPUCTUKA O
U T-CBSI3eH, pEaKUUU XapaKTepHbIE MJIs aJKEHOB.

10. HartucaTh ~ ypaBHEHHsSI pEaKIMid THIPUPOBAHUS, THAPOXJIOPUPOBAHHUS U
OpoMHUpOBaHUS  3-METHINCHTEHa-1.

11. HamiucaTh ypaBHEHHE peaKUUW OKHUCICHHUS MpOINeHAa B HEUTpalbHOW U KUCIOU
cpene npu gerctBun  KMnOy.

12. HariucaTh ypaBHEHHUs peaklui, C TOMOIIbI0 KOTOPBIX MOXHO U3 IpomnaHona-1
MOJIy4YUTh  2-OpOMITIpOIIaH.

13. Hanumure peakuuio ruapaTanuu 3-MeTWiIOyTeHa-2.
14. HaniucaTh peakiMy, COOTBETCTBYIOIIUE CXEME MPEBPALICHUN:
H3C — CH, - CH3 — H3C - CH=CH; — -(CH - CHy)-y

CHs
AJIKUHBI

1. Hanncatb cTtpykTypHble popmyisl coctaBa CsHg 1 Ha3BaTh uX, IpeaCTaBUTh 3 TOMOJIOTA.

2. PaccMOTpeTh CTpoeHHE MOJIEKYIbI OyTHHA-2: THOpUAU3aIMIo 2 U 3 aTOMOB yIjiepoJia, IJIUHY
JTOU CBSI3M, BAJEHTHBIN YrOJl IIPU HEW.

3. Hanucats peakiuu noiaydenus 6ytuHa-2 u3 a) 2,3-nuxinopoyrana npu aeiicrsun KOH B
cnupre; 0) 2,2,3,3-reTpaxiaopOyTaHa npu AeUCTBUU ZN; B) KATAIUTUYECKUM JETHAPUPOBAHUEM
H-OyTaHa.

4. HanucaTh OCHOBHBIE CIIOCOOBI IOJIy4€HMs AalleTUIICHA.

5. IlpeacraBuTh W Ha3BaThb NPOAYKTHl YAaCTUYHOTO M TOJHOTO nmpucoenuHenus Hj, Bry,
HBr x nponuny.

6. HarucaTh mpoAyKThl THpATAIlMM STHHA U IPONTMHA MTPU NOBBIIIEHHON TeMIepaType U B
MPUCYTCTBUH cosiel pTyTH (peakuuto Kydeponsa).

7. IlpencTaBUTh LENOYKY NMPEBPAIICHUH B BUJIE pEaKIMil U Ha3BaTh MPOAYKTHI:

CaC, —» CoHy; —» H,C =CH - CEN;

CH, —> HC=CH — HC=CH—0

\
c=0
/
HsC
CH
Hﬁ/ Ycle
HC._ _.CH Na—Cc=Cc—
\CH C=C—Na

8. Harncatp peakiuy TOJHOTO CrOpaHUs aleTWiIeHa W MPONHHA
beH30.1 1 ero npousBoaHbIC

1. IlpencTaBuTh U Ha3BaTh U30MEPHI s OyTHUIOEH30IA.



2. Hanmcath peakiuu moydeHust 0€H30J1a U3 aleTHlIeHa, reKcaHa, IIUKIOreKcaHa, yKazaTh
YCIIOBHSI MX TPOTEKaHUS.

3. Kak yctpoena moiekyna 6eHzomna? Yto Takoe m-aiekTpoHHOe 00ako? KakoBa KpaTHOCTh
cBs3elt B Oenzose? Kak cBsi3aHO CTPOEHHE C PEaKIIMOHHOM CIIOCOOHOCTHIO?

4. HanmcaTh peakiyy noiaydeHus OpoMOeH3051a, HUTPOOEH30M1a, STHII0EeH30I1a 13 OeH3011a,
yKa3aB YCIOBUS UX MPOTEKaHHS.

5. Kak nponsoiizier HUITpoBaHUE STHIIOCH301a, XJIOpOeH30I1a.

6. Harucatp ypaBHEHHS peaklUid, C TOMOIIBIO KOTOPBIX MOYXKHO OCYIIECTBUTH CIICAYIOIINE
IPEBPALLCHUSL:

Co,H; — CgHg — CgHsBr — CgHsOH.

7. Kakoe MOHOOpPOMONpPOU3BOJHOE O0Opa3yeTcss mpu OpOMHUPOBAHMM HUTPOOEH30JIa B
IPUCYTCTBUM KaTajiu3aropa?

8. Onpenenuth JETKOCTh MPOTEKAHUS PEAKIMi MOHOHUTPOBAHUSA CIEAYIOIIUX COCAMHEHUIA:
a) atuinbeH3on, 0) 6eHszoiiHas kucnotra. Hanummre (Gopmynbl IpOAYKTOB HUTPOBAHUS.

9. Kak GeH3ou pearupyer ¢ XJ0pOM B MIPUCYTCTBUH KaTanuzaTopa u 6e3 Hero (Ipu HarpeBaHuU
U BO3/ICCTBHU CBETA)?

10. Yro oOpa3zyeTcs mpu OKUCIEHUHM MapaxJOpMEeTUIOEH30J1a MEePMaHIaHATOM Kalus
(KMnO,)?

I'anoren3zameneHHble y2i1e6000poovt. Cnupmeot.
1. Ha3sats TaJIOIrC€H3aMCIICHHBIC YTJICBOJAOPOAbI, YKAa3aThb K KAKOMY TUITY OHU OTHOCATCA a)
CICH; — CH; — CHjs, 6) CH3 — CHCI — CHg, B) CICH; — CHCI — CH3, r) CH3
— CCl, — CH(CH3) — CHs.

2. Hanmcatrp 1o 3 m3oMepa m 3 TOMOJIOTA K MPE/ICTABICHHBIM BEIIECTBAM M HA3BaTh HUX:

CH, Hs(‘? CHs
T ‘ HC—CH, H2(|: \\cH2 cl
a) B Br  CH, Br 6) Cl CHs

3. Kak mnomyuuts  l-xsopOyran, 2-xmopOyran, 1,2-nuxmopOyran, 2,2-auxiaopOyTaH,
1,1-nquxnop6yran? Ilpemioxutrs cnocoObl MOIYYEHHUS U yKa3aTh YCIOBHSL.

4. IlpeasioXXuTh yCIOBUS TIONyYEHUS W3 2-OpoMIipomaHa  a) mpomeHa, 0) mporaHoia-2,
B) IpomaHa, T) OpoMUAA U30MPONUIMATHHSL.

5. Ha3Batb ciupThl, yKazaTh K KAKOMY THITY OHH OTHOCSTCSI:



H3C

—CH—CH.—OH H,C—CH—HC—CH
H3C CI:H CH2 3 | 3 HSC—CHZ—(F—CH3
H,C HsC OH OH
H3C—C|:H—CH—(|3H2 Hz;C—CH=CH—HC—CHg
HsC HO OH OH

6. Hanucares mo 3 H30MEpa Hu 3 romojiora K IpeACTaBJICHHBIM CIIMPTaM WM Ha3BaTb
X H3C_CH2_CH2-CH2_CH2_OH

HO OH

7. Hanucarts peakuuu, COOTBETCTBYIOIINUEC LCIIOYKAM HpeBpaHleHHﬁ:
a) H3;C — CH3 — H3C — CH2C| — H3C — CHZOH - H3C-CH2-O-CH2-CH3;
6) CH;— HC=CH — H,C=CH, — H3C — CH,0OH — HsC — CH2C| — C4Hjyg;

B) C3H3 — H3C - CHC| - CH3 — H3C —CH- CH3 — CHZZCH - CH3

I

OH
C yKazaHHEM YCJIOBHUU peaKIUi.
8. Kakoe BemiecTBO MoyduTCs MpH B3auMOIeiCcTBHM niportanona-1 ¢ Na; ¢ ykcycHoi
kucnoroit (CH3COOH).
9. Yka3zarh TpPOAYKTHI pEAKIMi OKUCIeHUs OyraHona-1 w OyraHona-2.
10. HariucaTh TPOAYKTHI M YCJIOBHUS PEAKIMH BHYTPUMOIEKYISIPHON U
MEKMOJIEKYJISIPHON JAeTHApaTalui 3TaHoja, OyTraHoina-2.
11. HanucaTh peakiyu, COOTBETCTBYIOLIME CXeMaM MPEBpaIleHUH ¢ yKa3aHUEM yCIOBUH,
Ha3BaTh BEIIECTBA:
a) H3C — CHz — CH3 — H2C = CH2 - CH3 - HzC —CH - CH3 —

|

OH OH
— H,C - CH - CH; —» HC=C - CHjg;
|
Cl Cli
I
H3c:—(|:H—CH3 HyC—C=CH, HyC—C——CH,
5) CH; — = CHg — - o ——
CH,
HyC—C——CH
CHs s 2
O_ O O /O
HaC——C—CH, SN \TV
- HO HO — > O o



KapOoHuibHbIe coeIMHEHUS.
1. Anpaerusipl 1 KETOHBI MOTYT OBITH U30MepaMu. Cpeiu MpeICTaBICHHBIX CTPYKTYPHBIX
dopmyn HaiiiuTe Mapbl K30MEPOB M HA30BUTE UX.

0
r P HC—CH~¢
HC H30—<‘3—CH2‘ =Y CH—CH
\CH~CH,~CHg CHg CHs e
0
/CH3 0) HC/i
/CH—CliH—HC\ H3C—C// CH,—CH—HC—CHg
O Hge CHa \CHZ—CH3 CH; CHs,

2. Kakoe kapOOHUIbHOE COSMHEHHE MOXKHO TIOJYYUTh TUApaTalueil 3TuilaleTuIeHa B
IPUCYTCTBUH COJIEH PTYTHU?
3. Kakoe kapOOHWIBHOE COEIWHEHHE MOXKHO TMOJIYy4YduTh M3 a) OyraHona-2, 0)
OyraHona-1 peakuuedl JeruapupoOBaHUS.
4. Ecnu k nponieny no0aButh yrapusiii ra3 (CO) 1 BOAOPO, TO KAKOE BEIIECTBO MOXKET OBITh
MOJIy4yeHO?
5. Hamucath peakuuu npucoeiMHEeHUs K OyTaHAIIO U OyTaHOHY-2 CIEAYIONIUX BEIIEeCTB:  a)
BOJIOposia; ©0) mpomanoia-1; B ) nuaHoBogopoaHoi kucinotel, 1) CoHsMgCl ¢
MOCIEAYIOUM TUApoIn30oM. HazBaTe mpoayKTHI.
6. Hanmcarh peakmuio ambJOJbHOW KOHACHCAMK JTaHAlsd M OyraHais (OTAEIBHO) C
MOCIEAYIOLIEH aeruaparaimuen.
7. JIOnOJHUTE CXeMy MpEBPAILllEHUH YCIOBUAMU PEaKUi U CAMUMU PEAKIUSIMHU:

O

HyC-C=CH ——5 HaC-C(Cl),-CHs ——HaC——C——CHs _ton 240 g

Hanucats cTpykTypHble (opMynabl M Ha3BaTh BemecTBa A u B.

Kap0oHOBbI€ KHCIOTBI.
1. Ha3zBartnp CJICAYIOIINC Kap6OHOBBIe KHUCJIOTHI TI0 CUCTEMATHYECKON HOMCHKIJIATypEC U ITPUBCCTU
JUISL HUX 110 2 n30Mepa:

o HC o
/ /
H3c—c|:H—CH2—c\ H3C—CH2—(IZH—CH—C\OH
o)
/ Nc” o
7 o | U
B) H3C—CH F) H3C_CH_CH2 \OH

2. Harucatp peakiuu MOJy4YeHHsS MPONAHOBOM  KHUCIOTHL M3  a) mpomaHona; 0)
nponanans; B) 1,1,1-TpuxiopnponaHa; r) 3TUIHUTpUIIA.

3. Harmtmcatp  peaknmm  B3auMmojeiicTBus — a) ykcycHou kuciaotel u Ca(OH)y;
0) MypaBbHHOM KUCIOTEI U MQ;  B) IPOMMOHOBOI KHCIIOTHI U 3TAHOJIA.

4. TpousurocTpupoBaTh BO3MOKHOCTH 3amereHus rpymibl (— OH) B cocTaBe kKapOOKCHIIBHOM (—
COOH) na mpumepe peaxiii B3auMoaeicTBH mponanoBoi kuciaoTsl ¢ PCls m NHs.



5. Kakue peakiiuu COOTBETCTBYIOT CXeMaM IpeBpallieHus (yKka3aTb yCJIOBUsA):
a) CO, — C2H5COOMg| — CoH5COOH — CoHsCOOC3H7;
6) C4H90H — C3H7COOH — C3H7CON H2 — C3H7CEN.

@®oH/1 TeCTOBBIX 3aJJaHMIA.

Tema: AnixaHul.

Bapuanm 1.

1. Cpem/l MIpEACTAaBJICHHBIX BCIICCTB K aJIkaHaM OTHOCHUTCA:

a) CioHzo 6) Ci5Hsz B) C3Hp r) CeHe.
2. Ankan, umeroumii crpykrypuyto ¢opmyny HsC — CH, — CH |_ CH| —CH3
CH; CHs
Has3bIBaeTCs a) 3-MeTWI-4-3TUIINIeHTaH; 0) 2-3THI-3-METHIINETAaH,
B) 2,3-nmuaTHIIOyTaH; r) 3,4-TUMETHIITEKCaH.
3. M30MepoM H-TekcaHa SIBISETCS
a) 3-MeTUJITICHTaH; 0) 3-3THIITICHTAH;
B) H-TENTaH; r) 2-MeTuiI0yTaH.

4. Kaxko# yriaeBoopo/]] MOJyIHUTCs TP B3aUMO/ICHCTBUU HATPUSL ¢ OPOMITAaHOM:
a) JTaH; 0) oTeH; B) OyTeH; r) OyTaH.
5. Kakoe BeliecTBO MOXXET OBbITh MOJY4EHO NPH XJIOPUPOBAHUM Ha CBETY H-OyTaHa:
a) 2-xy10pOyTaH; 0) oKTaH; B) XJIOP3TaH; r) I-xs0pOyTaH.
Bapuanm 2.

1. Cpeau mpeacTaBIeHHBIX BEIECTB AJIKAHOM He SIBIISETCS:

a) CgHyo 6) Ci5Hsz B) C4Hg ) CeHua.

2. Anxan, umeromuii ctpyktypHyto (opmyny H3C — CH — CH — CH3
CH3| CoHs

Ha3bIBaeTCs a) 2-MeTHn-3-3TwilOyraH;  0) 2-3Tui-3-MeTUIOYTaH;
B) 2,3-ITMMETUJITICHTaH; r) 3,4-TUMETHUIITICHTaH.
3. U3omepoM  H-OKTaHa SIBISIETCS
a) 2,3-TMMEeTWITeITaH; 0) 3-3THIINICHTaH,;
B) H-TENTaH; T') 2-METUJIOKTaH.
4. Kakoii yriaeBoI0po/1 MOJIYIUTCs TIPH B3aUMOJICHCTBUU MIEHTEHA C BOJIOPOIOM:
a) MIeHTaH; 0) NMeHTHH; B) IIMKJIONICHTAH,; I') TeKCaH.
5. Kakoe BeriecTBo MOKET ObITh MOTYYSHO IPU HUTPOBAHUU MIPOMaHa:

a) 1-ruIpoKco-2-HUTPONPOIIaH; 0) 2-HUTPONIPOIAH;
B) IIPOITAHOBAsI KUCJIOTA, ') aleToH.
Bapuanm 3.

1. Cpenu mnpencTaBIEHHBIX BEHIECTB AJKAHOM  SIBJISIETCS:
a) CGHB; 6) C6H12; B) CGHG; F) C6H14.



2. Ankaw, CTpyKTypHass  ¢opMmyna KOTOPOTO

H;C - CH —l CH - CH, - CH - CHs, Ha3bIBaeTCs
H; CHj CHj;

a) 2,4,5-TpuMeTHIIreKCaH; 0) 2,3,5-TpUMETHIITEKCaH;

B) 2-MeTHJI-4-U30TPOINUIIICHTAH; T) 2-U30MponmI-4MeTUINCHTaH.
3. M3omepom  2,2,3-TpUMETHIINICHTaHA SIBISETCS
a) 2,4 -TMMEeTWITeIITaH; 0) 3-3TUNTenTaH;
B) H-TICHTAH, ) 3-3TUITeKCcaH.

4. Kakoil yriaeBogopoJ TOJy4dTcs mpH  rugponuse  kapouaa amomunus (AlyCs):

a) IpoIaH; 0) rekcasx; B) METaH; r) OyTaH.

5. Kakoe BemecTBO HE MOXET OBITh IMOJIYYEHO IMPHU KATATUTHYECCKOM JCTHUIAPUPOBAHUH
reKcaHa:

a) IIUKJIOTEeKCaH; 0) OcH30I; B) T€KCEH; ) 2-MEeTUJITNEHTAaH.

Bapuanm 4.

1. Cpenu npencTaBieHHBIX BEIIECTB AIKAHOM SIBJISICTCSI:

a) CioHis; 0) C1oHa2o; B) C1oHs; r) C1oH2.
2. AukaH, CTpYKTypHasi  Qopmyia KOTOPOTo
H3;C - CH, - CH - CH, - CH - CH, — CHs, Ha3bIBacTCs
CHs CoHs
a) 3-MeTUJI-5-3TUIITENTaH; 0) 3-3Tui-5-MeTuirenTaH;
B) 2,4-IMATHIITEKCaH; T) H-JICKaH.

3. Uzomepom 2,3 4-TpuMeTWIITEKCAHA  SIBISICTCS
Tema: Ankenbl

Bapuanm 1.

1.Tomomorom  rekceHa  SIBJISETCS

a) FeKcaH; 0) HUKJIOTEKCaH; B) OyTeH; I') TEeKCa/IUEH.
2. Anken, CTpYKTypHass  (opMyna KOTOpPOTro

H,C=CH-CH - CH, - CH - CHs, Ha3bIBAETCS
| |

CH3 CH3
a) 3,5-muMeTunTreKceH-1; 0) 2,4-TUMETHUIITEKCEH-D;
B) 2-MeTWI-4-BUHUIITICHTAH; ') OKTEH.
3. Uzomepom 2,3-muMeTnmenTeHa- 1 sBiuseTcst
a) eHTeH-1; 0) 2,3-TUMEeTHUIIIICHTaH;
B) 2,3-1uMeTHIIreKceH-1; T') TeNTeH-2.
4. OcunoBHbiM mpoayktoMm aeruaparaiuu CHs — CH; — CH(OH) — CHj sBasietcs
a) OyreH-1; 0) 6yTeH-2; B) OyTaH; I') LIUKJIOOYTaH.
5. Ilpogykrom B3aumojeiicTBusi nenteHa-1 ¢ HBr ssusercs:
a) H,CBr - CH, - CH, - CH, — CH3; 6) HsC — CHBr - CH; — CH, — CHzg;
B) HE B3aUMOJIEUCTBYIOT; r) HsC — CH, — CHBr — CH; — CHs.
Bapuanm 2
1. "'omonorom IICHTCHA SIBIISICTCS
a) OKTEH; 0) neHTaH,; B) LIMKJIONICHTAH; T') IEHTA/IUEH.
2. AIKeH, CTPYKTYpHast dbopMynna KOTOPOTO

H,C=CH - CH - CH - CHs, Ha3bIBacTCs

| |
CH; C,Hs

H-



a) 3,4-TuMeTHIreKceH-1; 0) 2-3THJI-3-METHIINICHTCH-4,

B) 3,4-TMMETHIITeKCEeH-5; r) 3-MeTu-4-3THmneHTeH-1.

3. U3omepom renTena-1 sBuseTcs

a) eHTeH-1; 0) 2,3-TUMEeTHUIIIICHTaH;

B) 2,5 -TUMETUIITEKCEH-1; r) 2,3-nuMeruinmnenTes-1.

4. TTpu nevicteuun KOH B cimpte Ha 2-x710pOyTan 00pazyeTcs, B OCHOBHOM:
a) OyreH-1; 0) METWILIUKJIONPOIIaH; B) OyTeH-2; r) OyraHomu-2.
5. B3anmoeiicTBre XJI0pOBOIOPOa U T'eKCeHa- 1 BeJeT K 00pa30BaHUIO

a) 1-OpomMrekcana; 0) 2-OpomMrekcana;

B) 3-OpomrekcaHa; r) OpOMIIMKJIOTEKCaHA.

Bapuanm 3.

1. F'omomorom OKTEHa-2 SIBJISIETCS
a) OKTeH-1; 0) LMKIIOOKTaH; B) OKTaJIUEH; I') TENTEH.
2. AnkeH, CTPYKTypHas dbopMynna  KOTOpPOTO

CH;-CH=C _| CH - CHs, Ha3bIBAETCs

CH; CoHs a) 3,4-numeTuireKcen-4, 0) 3-MeTHII-4-3TUITICHTCH-2;
B) 3,4-TMMETUIITEKCEH-2; T) 2-3THI-3-METHINICHTEH-3.
3. l'eomerpuyeckwii (1iEic-, TPaHC-) H30MEp UMEET:
a) OyreH-1; 0) 2-mMeTunOyTeH-2;
B) 3-METWIINIEHTEH-2; r) 2,3-AMMEeTHIITIEHTEH-2.

4. IlenTeH-2 HeNMb3s NOIYYUTh

a) IeWCTBUEM IIUHKA HA 2,3-TUXJIOPIICHTAH;

0) KaTaJIMTHYECKUM JIeTUJPUPOBAHUEM H-TIEHTAHA,;

B) neictBueM KOH B criupTte Ha 2-xJ10prieHTaH;

I') TEPMHUYECKUM Pa3JI0KEHUEM 2-XJIOPIICHTaHa.

5. 'maparanueit (mpucoeguHEHNUEM BOJIbI) K 2-MeTUIOYTeHY-1 MOKHO MOTYYHTh:

a) H3C — CH; - IC(CHg,) — CHjg; 0) H3C — CH, — CH(CH3) |_ CHoy;
OH OH
B) 2-MeTHWJIOYyTaHOBYIO KHCIIOTY; I') peakuus He uier.

Bapuanm 4.

1. HaiiTi npaBuibHOE YTBEPXKACHUE:
a) aJIKeHbI — 3TO YIJIEBOJOPObI, COIEpIKaIle OJHY JABOMHHYIO CBSI3b;
0) aJIkeHbl — 3TO  yraeBojopoasl coctaBa CnHap;
B) aJIKEHBI — 3TO AIMKJINYECKHE YTIIEBOJ0OPO/IbI, COJEpKAIUE OJHY JBONHHYIO CBS3b U
umeromue cocraB  CpHap;
T') QIKEHbI — 3TO  YTJIEBOJIOPO/IbI, COAEPIKAIINE ABOWHBIE CBSI3H.
2. AnkeH,  CTpyKTypHas  QopMmylna KOTOpPOTO
CH =CH - CH- CHjs, Ha3BIBACTCS

CH3; C,oHs a) 4-MeTUJITEeKCEeH-2; 0) 3-meTmirekceH-4;
B) 4-3THIINIEHTEH-2,; T) 2-3THJITICHTEH-3.

3. U3omepoM  2,3-muMeTHIINEHTEHA-2 SBISETCS

a) MeHTeH-1; 0) 2,3-nMMeTWINeHTal; B) renteH-3; ) 2,4-nuMeTuirekcen-1.
4. Ipu peticteun KOH B criupte Ha 2-0GpomrieHTaH 00pa3yeTcsi, B OCHOBHOM:
a) IEHTEH-2; 0) nenTeH-1; B) METHJILIMKIIOOYTaH; T) IEHTaH.
5. Ilponykrom okuciaeHuss OyreHa-2 pa30aBIEHHBIM pPacTBOPOM KMnO; B
HEUTPAJIBHOW Cpele SBIAETCS:

a) Ykcycnas kucinora CH3;COOH; 0) CO; u Hy0;

B) JIsyxaromusrii cnupt H3C — CH(OH) — CH(OH) — CH3; 1) atanon H3C — CH,OH.

Tema: Anxunol
Bapuanm 1.



1. 'omomorom 3-merwnneHTHHa-1 wHe sBiIsgeTcs

a) NeHTuH-1; 0) 4-MeTUITeHTHH- | ; B) allCTUJICH; T') IPOIUH.
2. 3omepom 3-metunOytuHa-1  He sBisercs
a) MeHTUH-2; 0) menTanueH-1,3; B) OyTHH-1, r) nenraauen-1,4.

3. Haiitu npaBuiibHOE yTBEPIKACHHE

a) aTOM yIJIepojia IPH TPOMHOM CBSI3H UMECT SP -m6p1/1;u/13aumo u BaneHTHbI yron C=C —R
paBHbIi 109°28";

0) atom yrnepoz[a MIpU TPOMHOM CBS3U UMEET SP -m6p1/1111/13aumo u BaneHTHeI yron C=C —R
paBHbIl 120°;

B) aTOM yIJIepoJia MpH TPOHHOMN CBSI3U UMEET SP-TUOPUM3AIMIO U BAJICHTHBIN YTOJl paBHBIN
180°.

T') aTOM YIJIepo/ia Py TPOMHOM CBSA3M HE MMeeT ruOpuau3anuio u BajgeHTHsid yron C=C —R

paseH 90°.

4. TTpoayKTOM peakIny B3auMOJICHCTBUSL OyThHA-1 ¢ HM30BITKOM XJOPOBOAOPOJIA SBISICTCS:
a) 2,2-nuxnopOyTaH; 0) 1,2-muxnopOyTan;

B) 1,1-nuxmopOyTan; I') HET B3aUMOJICUCTBHSI.

5. B nemnouke npespamienuiit CHy 1500, X4 +Hp0:HgS04 X5

npoayktamu Xi U X SBISIFOTCS

a) X1 —9TeH, Xy — ATWICHIJIUKOJb; 0) X1 —93TeH, X, —3TaHO,

B) X1 — aleTUJIeH, X7 - TUJICHTIIMKOJIb; r) X1 — aneTuieH, Xy — 3TaHaJb.
Bapuanm 2.

1. ANTKMHOM SIBNISIeTCS HEUMKIMYECKUH  YIIIeBOJOPO.T

a)C OJHOM WJIM HECKOJIBKMMH KpPaTHBIMH CBSI3MH;

0) cocraBa C,H2p.2;

B) B KOTOPOM OJIHA CBSI3b TpOWHAs, a OCTAJbHBIC OIMHApPHBIC;

I) B KOTOPOM TpOWHBIE CBSI3M UYEPEAYIOTCS C OJMHAPHBIMHU.

2. VI3omepoM 3-MeTHIIIIEHTHHA- | ABIISIETCSA

a) ICHTUH-2; 0) nmeHTagueH-1,3; B) T€KCHH-2; I') IIUKJIOTEKCaH.

3. TpoiiHas cBs3b B aJIkMHaX OOpa3oBaHa

a) OIHOM G-CBA3bIO T'MOPHUIHBIX OpOMTaNel M JBYX 7-CBsi3ed HErMOpHUIHBIX OpOMTaseH;
0) TpeMsl T-CBSA3SIMM HETMOPUAHBIX OpOHUTaJIeH;

B) TpeMsl G-CBSI3SIMH TMOPUIHBIX 0p611?1Tane1/1

) ABYMSl G-CBSI3SIMU TMOPHAHBIX OpOHMTaje M OJHOW T-CBSA3bI0O HETMOPHIHBIX OpOUTAJIEH.
4. ITponyKTOM peakIiy B3aUMOJEHCTBHsS OyTHHA-2 ¢ W30BITKOM BOJIOPOJIA SIBJISETCS:
a) MeTaH | MPOTIaH; 0) H-OyTas,; B) METUJITPOIIAH; T) OTaH.

5. B nemnouke Hg)(eBpaH_[eHI/II/I CaC, 0 X1 _HeN X5
MPOIYKTaMU 1 A X, SBISIIOTCS

a) X1: 9TeH, X5 :CoH5—CN; 0) X3: oTeH, X5: CHs u CH3—CN;
B) Xi: antetmied,  Xo: HoC=CH—CN; 1) X;: antetunen, Xz: NC—- CH=CH-CN.

Bapuanm 3.

1. Tomonmorom OyTuHa sBiISETCS
a) IUKJIOOYTaH; 0) TeKCHH; B) T'€KCaIUEH; r) OyTaaueH.
2. BemectBo co crpykrypHoit popmynoit H;C—C=C — CH — CH3

C,Hs HasbiBaeTcs
a) 4-MeTUITEeKCUH-2; 0) 4-3TUITICHTUH-2,
B) 2-3THJINIEHTUH-3; r) 3-MeTUIreKCUH-4.
3. Uzomepom 3-3TmnmeHTHHA- HE SIBISICTCS
a) MIeHTUH-2; 0) renragueH-2,4; B) TeNITUH-2;  T) 4-MeTHIreKCHH-1.
4. IIpoayKTOM peakiuu B3aUMOJICHCTBUS MMEHTHHa-1 ¢ u30bITKOM OpomMoBOJOpOJIA
SIBJISICTCSI:
a) 2,2-nuOpoMIICHTaH; 0) 3,3-TuOpOMIICHTaH,;
B) 2,3-1MOpOMIIEHTaH ; r) 2,3,4-TprbpomneTeH-2.
5. . B nenouke npespamenuii  CH,Cl — CH,C| XOHsempre - ML )
npogykraMu  X; U Xp ABIAIOTCA
a) Xj: anleTwieH,  Xp: THJICH; 0) X1: OTHJICH, Xo: XJIOpITaH;
B) Xi: alleTUJIeH, Xjp! XJIOPITEH; r) Xj: anletuiieH,  X: XJIOPITHH.



Bapuanm 4.

1. F'oMmomoroMm 2-MeTHITEKCUHA-3 SBIIETCS

a) alleTUJICH, 0) renTuH-2; B) T'€KCaJIUCH; T) 2-METUITEeKCEeH-3.
2. BemectBo co crpykrypHoit popmymnoit CoHs—C=C — CH(C,Hs) — CH3 Ha3biBaeTcst
a) 2-3TUITeKCUH-3; 0) S-MeTunrenTUH-3;
B) 3-MeTWIrenTUH-4; T') 5-3TUITEeKCHUH-3.
3. Uzomepom  2-MeTuinokTHHA- SIBJISICTCS
a) OKTUH-2; 0) oktanueH-2,4; B) 4,4-TUMETUITENTHH-1; r) okTeH-1.
4. IlpogyKToM peakuuu B3auUMOJECHCTBUS Te€KCHMHa-1 ¢ BOJOW B NPUCYTCTBUHU COJIU
H9884 IIpU HArpeBaHUU SIBJISETCS
/ //O
HC HsC—C_

H,C—HC—CH,-CH,CH, CHg
H3C—CH-CH, CHCHz CHs
|
g OH OH . D OH

5. B uenouke npespamennii  HsCCHBr — CH,Br —2eempre - CHSCOOH
npoayktaMu X; U Xp SBISIFOTCA

a) Xq1: mporuH,  Xy: H3C-CH = CH-OOCH3;

0) Xq: mponmH,  Xy: H3C-C(OOCH3)=CHjy;

B) Xi: mpomanuen-1,2,  Xy: HoC=CH-COOCHg3;

r) Xy: nponaauen-1,2,  X3: H3C-CH(OOCHj3)-CHj3

Tema: benzon u eeonpou%od%ze.
Bapuanm 1.

1. K apomaTHueckum yrieBoJopoaaM OTHOCHUTCS

CH CH CH
H,C” ‘CH, HC” XCH Hzc/\( “CH, CH=CH
| | | | | HZC/ “CH,
H.Co CH. HC _C_ H,C_ CH, /
a) CH, CHj3 6) CH CHj; B) CH, F) CH=CH

2. VIzoMepoM mponmiiGeH30:1a He SIBISIeTCS:

CHj
| HAC "
H Cha N CH
He” e HC— % ~CH__CH2
I I | Hﬁ \‘|3 CH _CHo
C HC” XC
HC\C¢CH HC/ §CH HC\ ¢CH " I CH
| Il I CI: HC ~C / 2
CH HeS 7 CH CH CH Nch
a) 3 0) CH B) 3 r) 2

3. Metun0OeH30/1 HENb3sl TONYYUTh

a) B3aMMOJICHCTBHEM XjopMmeraHa ¢ OcuzoiaoM B mpucyrctBuu AlClg;
0) KaTATMTHUCCKUM JICTUPUPOBAHHEM TCNTaHa;

B) COCIMHCHHEM TpEX MOJiel 3TeHa ¢ | MojemM MeTaHa;

I') KATAJIMTHYCCKUM JIETUAPUPOBAHMEM METHIIIIUKIIOTCKCaHA.

4. HutpoBanueMm »STUIOCH30JIa MOXKHO TIOJYYUTh

a) OpTO- ¥ MapaHUTPOITHIOCH3OJIBI; 0) METaHUTPOITUIOCH3OJT;



B) HUTPO3TWIOCH30J (HUTPOBAHUEM I10 3aMECTHUTEIIO);
I') HATPOOCH30JI U HUTPOITAH.
5. B nenouke npespaieHuit
CH4Cl, AlCI Bro, AlBr
CsHs 3 s 3y X 2 CHEEN Br-C6H4-CH3 —)KM”OA' Y
BeumiectBaMu X U Y SBISIOTCS

a) X — xyopOeH3o1, Y - Br-CsH4-OH;
0) X — meTunbeH3oi, Y — Br-C¢H4-COOH;
B) X — METHJIOCH3011, Y — Br-C¢H4-OH;

r) X — xsopmetminoenson, Y - Br-CgHs-COOH.

Bapuanm 2.
1. K apomaTrueckum yrieBo10poiaM OTHOCUTCS

a) [luxkinyeckue, ¢ JABOWHBIMH CBS3SIMH B IIMKJIC;

0) Luxnudeckue U HEIUKINYECKUE, COOTBETCTBYIOMIHE 0011eit popmyne CnHaong;

B) [lukimuyeckue, ¢ 3aMKHYTOM T-3JIGKTPOHHOM CHUCTEMOH, cocTosimed w3 4n+2 p-
DJIEKTPOHOB;

) YIIeBOAOPOIbI C PE3KUM 3aI1aXxOM.

2. I3omepoM  mapaOpoMOpoOnHiIOeH30Ia  SIBIISIETCS:
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B) Br 1'*) CHZ

3. beH3onm Hemp3s TOIYYHUTH

a) B3aUMOJICHCTBHEM 3-X MOJIEH TUXJIOpITaHa C LIUHKOM;

0) KaTaJIUTHYECKUM JETUPUPOBAHUEM T€KCaHa,

B) COCIMHEHHEM TpeX MOJIeH alleTHJIeHa B MPUCYTCTBUU AKTUBUPOBAHHOTO YIJISL;
T') KATAIUTHYECKAM JIETUJPUPOBAHUEM IIHKIJIOTEKCAaHA.

4. KatanuTHueckuM OpOMUPOBAaHHMEM HUTPOOEH30JIa MOXKHO TOJYYUTh

a) nmapaOpOMHUTPOOEH30IT; 0) MeTaOpOMHUTPOOEH3OJT;

B) IUOPOMOEH30T; r) OpomMOeH30.

5. B nenouke mpeBpaiieHuit

CoHg —CoHsCLACls o w  Bry ABrg

BemectBaMu X © Y  SBISAIOTCS
a) X — aTunbeH3011, Y - mapaGpoMITUIIOEH30T;
0) X — atunbenson, Y — MeTaOpOMAITHIIOCH30T;



B) X — XJI0pOEH3011, Y —OpoMOeH301T;
r) X — xJ0pOeH3011, Y - nubpomOeH30.1.
Bapuanm 3.

1. IlpaBUNBHBIM YTBEPKIACHUEM SBIISETCS:

a) beH3zonpHOE KOJIBIIO OOpPA30BAHO YEPEAYIONIUMUCS IABOMHBIMH U OAMHAPHBIMU CBSI3SIMH,
COXPaHSAIOIIMMHU CBOMCTBA M30JIMPOBAHHBIX, KAK B aJlKaHaX W AJKEHaXx;

0) beH301pHOE KOJIBIIO HECTAOMIIBLHO, JIETKO PAa3phIBACTCS, MPUCOCIHHSS BOJAOPOI;

B) beH30/IbHOE KOJIBIIO CTAOMITH3UPOBAHO O-TH JICKTPOHHOU TT-CUCTEMOM, YTO BEACT K
MPEUMYIIECTBY peaklnii 3aMeleHUs HaJl PeaKIsIMH PUCOCTUHEHUS;

2. 3omepom BeliecTBa, COOTBETCTBYIOIIET0 hopMylie

i
Cl _cH

I I
"OSF Sen
3 , sBisgercsa  a) 4-xyop-1,2-mudTHIIOeH301IT;

0) MapaxJIopITHIOEH30T; B) 1,2,3-TpuMeTruni-4-x10pOeH3011,

') METaXJIOPITHUIOEH30JI.

3. OTWIOEH301 Henb3sd IOJyYUTh

a) JeTUAPUPOBAHUEM OSTHIILUKIIOTEKCAHA;

0) KaTaTMTUYECKUM JTUIIUPOBaHHEM OcH3oua XJopaTaHoM B npucytctun AlCls;
B) KATATATHYCCKUM JTHIMPOBaHWEM OeH3oia sTuiaeHoM B npucytctBun AlCl3;
I') KOH/IeHcanuel (COeTMHEHNEM ) YeThIpeX MOJIEKYJI alleTHIICHA.

4. HutpoBanuem okcubeH3ona ((peHomna) MOKHO MOJIYYUTh

a) OPTOHUTPOEHOIT; 0) mapaHutpodeHou;

B) OPTO U MapaHUTPO(EHOIT; ') METaHUTPODEHOI.

5. BemectBamu X 1 Y B 11enouKe MpeBpaIieHHi

CeHs ClaACls  x  Ha sy SIBIIAIOTCS

a) X — xJiopOeH3011, Y — XJIOpUUKIIOTEKCaH;
0) X — quxsopOeH3011, Y — IUXJTOPIUKIOTEKCaH;
B) X — IUXJIOPIIUKIIOTEKCATUEH; Y - IUXJIOPIUKIIOTEKCaH;
r) X — reKcaxJIOPIUKIOTeKCaH, Y — rekcas.

Bapuanm 4.

1.K APpOMATHYCCKUM YTIJIEBOAOPOAaM HE OTHOCHUTCH

HsC_ _CH HsC CH CH _CH
\?H 2?Hz \?I/ *(IZH HC?Z ¢ NcH
| Il |
H,C  .CH_ HC ~C< HCx .C. 2CH
a) CHy "CHs g CH "CHy 5 cH ch r)



2. 3omepom 3TundeH30ma sBIseTCs

a) MPOMHUIIOCH30T; 0) 1,2-muMeTHI0CH3011;

B) ATHJIIIMKJIOTEKCEH; T') STEHUJIOCH30JI.

3. [Nonmydenne 6pomOeH301a MPOTEKAET

a) mop aeiicteueM HBr Ha GeH3oi mpu HarpeBaHuu;

0) nox neiicreuem Bry Ha OeH301 IpU HarpeBaHuy;

B) o nefictBueM Bro Ha GeH3011 IpH IeHCTBUH CBETA,

r) moj nekictBueM Br;, Ha Genzon B mpucyrctBun AlBr; u HarpeBaHuH.
4. TTpu nutpoBanuu denona (CgHsOH) MOx)HO MOTydnTh

a) TOJILKO OPTOHUTPOEHOT; 0) TOJIBKO METaHUTPO(PEHOIT;
B) TOJIBKO IMapaHUTPOPEHOIT; ') OPTO- ¥ APAHUTPOGEHOIBI.
5. BemectBamu X u Y B 1leN0YKE IPEBpAICHUN

CH CH;
H CI:I/ YCI:/
HC_ _-CH

NI Cl, AC
CH 2 s, x M9,y SIBJISIFOTCS

a) X — xjopoenson, Y — ¢enon (CgHsOH);

0) X — meraximopmeruiabenson; Y — meraxnopoensoiinas kuciaora (Cl-CgHys-COOH);

B) X — OpTO- WJIH NapaxjopMeTwiOen3on; Y — opTo- win napaxyiopoen3oiinas kuciora (Cl-
CeHs-COOH);

r) X — OpTO- WM NapaxJIOpMeTWI0eH30/1; Y - OpTO- WIH NapaxJIOpPOKCUOEH30I.

Tema: Cnupmul u 2an102eHONPOU3BOOHBLE Y2TIe8000PO008.

Bapuanm 1.
CH,

HyC——C——CH,——CH—CHj

1. BemectBo, (popmyiia KOTOporo HaC—CH, Br , Ha3bIBAETCH:

a) 5-6pom-3-mMeTun-3-3TUnneHTan; 0) 2-0poM-5-MeTuI-5-3TUNneHTaH;

B) 3,3-numeTin-4-0poMreKcaH; r) 2-6pom-4,4-TUMEeTUITeKCaH.
2. N3omepom rekcanona-1 siBisiercs
a) meHTaHou-1; 0) 2,3-mumeTnnoOyranon-1, B) 2,3-AuMeTHINeHTaHO-1;

r) 2-MeTuiIrekcanon-1.

3. l'maparanumeii 2-metnnOyTeHa-1 MOXKHO TTOYIUTh

a) 2-metunoyraHon-1; 0) 2-meTunOyTaHON-2; B) 2-MeTmiOyTanauon-1,2;

r) 2-MEeTHIIOyTaH.

4. B3aumoieiicTBre 2-XJIOpIIEHTaHa CO CIIUPTOBBIM PACTBOPOM IIEJIOYH BEAET K 00pa30BaHUIO

a) MeHTeHa-1; 0) meHTeHa-2;

B) IEHTaHOJIA-2; T') IMKJIONIEHTAHA.

5. BemectBom X B cxeme MpeBpaleHUH

oymanon-1 — X — CH3 - CH,; — CH; — CH;MgBr SIBISETCS a) 1-6pomOyTan
0) H-Oytan;  B) OyreH-1;  B) OyraHoBas KHCJOTA.

Bapuanm 2.
1. U3omepom  2,2-nuxiiop-3,3-AUMETHIOYTaHa HE SBISETCS

b

a) 2,3-IUXJI0preKCcaH; 0) 1,5-muxnop-2-metunnenTad; B) 1,3-muxnop-2,2-

TUMETUIOyTaH; r) 1,5-muxnop-2,2-nuMeTUIIeHTaH.
2. BemectBo, cTpykTypHas ¢opMmyna KOTOPOro,



H3C CH3

H3C Cc——CH— CGH—cCH;

OH OH Ha3bIBACTCS
a) 3,4-numeTwninenTaauon-2,4; 0) 2,3-nuMeTnienTaanon-2,4;
B) 1,1,2 —rpumerunOyrananon-1,3; r) 1,2,3-Tpumerunodyranauon-1,3.
3. 1,2-nuxnopnporian MOKHO MOJIYyYUTh B3aUMOICHCTBUEM
a) MporaHa ¢ XJIOPOBOJOPOAOM; 0) mporeHa ¢ XJI0poM;
B) IIUKJIOIPOIIAHa C XJIOPOM; I') IPOIKHA C XJIOPOBOAOPOIOM
4. B3auMoJieiicTBOBaTh ¢ HaTpUeM He OyaeT
a) Oyran;  0) xjopOyraH,; B) OyTaHO; T') allCTHJICH.
5. BemectBamu X 1 Y B 1iernouke npespamieauii C3H7Cl KOH crmpr o H20 vy Ooynyt
a) X — nponanoi, Y — NpONaHuoI; 0) X — npornex, Y — nponasoi-1;
B) X — nponuH, Y — MPOMaHIHO; r) X — mporeH, Y — nporaHon-2.
Bapuanm 3

H;C H,C Cl

| 1 |
ch_CH_CHZ_ H_CHZ_CH_CH3

1. BemectBo, cTpykTtypHas ¢opMyla KOTOpOTO,
Ha3bIBACTCS a) 2,4-mumetnn-6-xmnoprenrtad; 0) 6-XJ0p-2,4-TUMETUITEITAH;

B) 2-xj0p-4,6-muMeTmirentad; 1) 4,6-TUMETHII-2-XJIOprenTaH.
2. Uzomepom 2,2, 3-TpUMETHIITICHTAHOA-3  SBISETCS

a) 2-MeTUJITeNTaHoI-3; 0) 2,3-TMMEeTHUIIIIEHTaHOJI-2,;
B) 2,4- quMeTuarenTaHon-1; r) rexcaHosa-1.
3. lleiicTBHeM KaKOTrO peareHTa MOXHO OCYIIIECTBHUTH CIEAYIOIIee MPEeBpallCHUE:
CH3 - CH = CH; — CH3 — CHBr — CH,Br a) pactBopom Opoma (Bry);
6) pactBopoMm HBr; B) Br, Ha cBery; r) pactBopoM KBr.
4. TTpu neficTBUU HEUTpaIbHOTO pazdaBneHHoro pactBopa KMnO, Ha OyTeH-2 moryJaercs:
a) Oyranauon-1,2; 0) OyTraHOH-2 (KETOH);
B) OyTanauon-2,3; r) OyTaHoBas KUCJIOTA.
5. BemectBamu X u Y B uenouke mpespamenniit Co;HsOH HCL [H2504]  w  Na
SIBIISTIOTCS a) X — xjopaTaH, Y — 3TaH; 0) X — xyoparaH, Y — OyTaH;
B) X - AMXJIOpATaH, Y — ATEH; r) X - quxJopaTaH, Y — HUKIOOyTaH.
Bapuanm 4
1. Huzmme  mpenenbHBIE OJHOATOMHBIC CIIHPTBI - 3TO

a) )KMJIKOCTH, PACTBOPSIOIIMECS B BOJE, OOpa3ylomue ¢ HEell BOJIOPOJHBIC CBSI3H;, 0)
KHJIKOCTH, HE PaCTBOPSIONINECS B BOJC;

') Ta3bl, HE PacTBOPSIONINECS B BOJIC;

1) KHUJIKOCTH, paCTBOPSIOIINECS B Bojie 0€3 00pa30oBaHUs BOJIOPOTHBIX CBS3CH.

2. I3omepom  2-XJIOp-3-METHIITICHTaHA  SIBJISIETCS

a) 2-XJI0p-3-MEeTUJITeKCaH; 0) 3-xJ0p-2-MeTHITeKCaH;

B) 2-XJIOPTeKCaH; T') XJIOPIUKIIOTEKCaH.

H3C-?H2
H3C—C.:—CH2—H?_CH3

3. BemecTBO, COOTBETCTBYIOIIEE CTPYKTYPHOU (hopmyIie CH; OH
Ha3bIBacTCs a) 5-MeTUJI-9-3THINEHTAaHOI-2; 0) 5-3THII-5-MeTHIIIIEHTaHOI-2;

B) 3,3-IUMETHITEKCaHOII-5; r) 4,4-TUMETUIITEKCAHOI-2.
4. Ilponanon-1 mpu pedictBuM KoHueHTpupoBanHoii H»SOs m temmepatype 130°C
NOJIBEpraeTcs a) BHYTPUMOJIEKYJISIPHON JAETHIpATallii ¢ 00pa30BaHUEM MPOIICHA;
0) MEXMOJIEKYISIPHOM JeruapaTalid ¢ 00pa3oBaHUEM IPOCTOTO AUIPOIHIOBOTO APHpa;
U30MEepH3aIMK ¢ 00pa30BaHUEM MPOIaHoa-2;
T') OKHCIICHHIO ¢ 00pa30BaHHEM IPOMaHaIsL.



5. BemectBamu X u Y B nenouke npespamennii CH3OH HCL [H2S04]  w Celle, ACls oy

ABIAIOTCS @) X — XJIopMeTaH, Y — XJIOpOeH301I;
0) X — xsopmetan, Y — METHIOCH30T;
B) X - XJIOpATaH, Y — xsopOeH3011;
r) X - XJIOp3TaH, Y — atunbeH3on.

Tema: KapbooHunbHble cOeOUuHeHUs..

Bapuanm 1.
1. 'omosorom aTaHas sBISETCS
a) 9TaHOJ; 0) OyTaHaJb; B) ATAHOBAs KHCJIOTA; T') OTEH.

2. VI3oMepoM TieHTaHasi He SIBISETCS
a) meHTtaHoH-3;  0) 3-mMeTUnOyTaHOH-2;  B) 3-METHJINIEHTAHOH-2;
I') ICHTAaHOH-2.
3. l'maparanuedt MponuHa B MPUCYTCTBUU COJICH PTYTH MOIYYUTCS
a) mpomaHoH-2;  0) mporaHoi-2; B) mporanauon-1,2; T') MponaHab.
4. IlpucoeMHEHUE 3TAHOIA K TPOIIAHAJIIO BEJIET K MMOJIYYCHHIO BEIIECTBA:
(0] 0]
/

/
H3C_CH2_C H3C_CH2_C\
a) CHZ—CH3 6) O_CH2CH3
H3C—CH2—C|:H—O—CH2-CH3
B) H3C_CH2_CH2—O—CH2‘CH3 F) HO

5. B3aumoneiictBue mneHTaHOHa-3 € XJIOPOM HPUBOAUT K OOpa30BaHUIO
a) 2-XJIOPIEHTaHOHY-3, 0) 3,3-AuxJOpIeHTany,
B) 1-xJ10pneHTaHoHy-3, r) 2,2-UXJIOPIEHTAHOHY.

Bapuanm 2.

1. K xeroHaMm OTHOCUTCS:  a) reKcaHon-1; 0) rekcaHon-2;

B) T€KCAaHOH-2; T') TeKCaHab.

2. 3omepoM TeKkcaHOHa-2 HE SBISAETCS:

a) TeKcaHalb; 0) 4-MeTUITNIEHTaHOH-2; B) IEHTaHOH-2; I') TeKCaHOHA-3.
3. OkucnenuemM rmneHTaHona-2 oxcuaoM wmenu(ll) MoxkHO mONYyYUTH

a) MIeHTaHab; 0) meHTaHOH-2; B) TICHTAHOBOU KUCIIOTHI; r) CO2 u H0.

4. Oxucnenue nenranais peaktuBoMm Ag[(NH3),]OH npu HarpeBanuu (peakiiusi cepeOpsIHOTO
3epKajia) MPHUBOJIUT K 00Pa30BAHUIO

a) IEeHTaHOBOW KUCIOTHI;  0) MEHTaHOHA-2; B) 2-TUAPOKCHUIIEHTaHAJIS; r) COz u
H,0.

S.IIponykramu X u Y B IIelOYKe MPEBPALICHUN SBISIOTCS

|
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Bapuanm 3.

1. K kapOOHWJIbHBIM BEIIECTBAM HE OTHOCHUTCS

a) OyTaHab; 0) OyraHoH-2; B) OyTaHOI-2; r) 2-MeTUJI0yTaHAIIb.

2. U3omepom renTaHOHAa-3  HE SIBISETCS

a) renTaHoH-2; 0) renTaHaib;  B) 3,3-TUMETHINEHTAHOH-2;  T) EHTAHOH-2.
3. 'enTaHoH-2 Heab3sl  TMOJYYHTH a) OKHCIICHHEM TelTaHoNa-2;

0) rUAPOIU30M B IIEJIOYHON cpesne 2,2-IuXJIoprenTaHa;

B) THAPOJU30M renTuHa-1 B npucyrctBum coneir pryru(ll);

r) okuciaenueM renteHa-1 pactBopom KMnO,.

4. Ilpucoequaenne HC=N k OyraHOoHy NOpHUBOAMT K OOpa30OBaHMIO BEUIECTBA

OH
-
H3C—CH2-(i7"C=N HaC—CH,— CH—C=N
) A 6) HaC . B)
H3C—CH2—(|IH—O—CEN
HsC _
S.Ilpogykramu XuY B LENOYKE NPEBPAIICHUN SBISIOTCS
O
/
HsC—CH,—CH _ B,  y _ [0 .y
O @]
O / Br Vi
/ Br CH,-CH,"C 0 / H3C—CH-C,
a) X: CH,—CM2 -y Br OH. g Xx: CH CHz v: Br  OH
0 s
V4
Br / Br—-C —CH..-
I H3C_CH2'C. H3C CH2 C\
B) X: H3C—CH2—CH—BI’ Y OH’ r) X: CHz'CH3 Y: OH.
Bapuanm 4.
1. 'omonorom OGyTaHaist He ABISIETCS
a) YKCYCHBIN allbAeTHI; 0) 3-meTunOyTaHaib; B) OytaHon-1; r)
OpMaJbAETHI.
. I3omepoM 3-3TuimneHTaHoHa-2 sBISETCs
a) 3-MEeTUJINIeHTaHOH-2; 0) 3-3THIIT€KCaHalIb;
B) 2-METHJINIEHTAHAIIb; ) 2-MEeTUITreKCaHamlb.
3. HlenounsiM ruzapoan3oM 2,2-nuOpomMOyTaHa MOXKHO TOJYYHUTH
a) OyTaHOH-2; 2-6pomOyTaHOI-2; B) OyTuH-1; r) OyTHH-2.
4. Peakuueii BoccTaHOBIIeHUs BoJopoaoM (Hy) 2-meTnnmponanais noimyqurcs
a) MPONaHOJ U METaH; 0) 2-meTunmnponaHon-1; B) 2-METHIIIIPOIIAHOII-2;

I') IpPONaH U MeTaH.
5. Peaknueld KoHnmeHcauuu OyTaHais TOJYYHUTCS BEIIECTBO CO CTPYKTYpHOH

Ve
HC OH
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HO O CH,
|
B) HSC_CHZ_CH_C_HC_CHz'CH3

H3(|3 ﬁ H3C|3
r) HO—CH-C—CH,—CH=CH,~CH;

Tembl 012 00K1A0086 U COOOULEHUIL .

1. Cunrernyeckue MOIOIIME CPEACTBA HA OCHOBE AJIKaHOB. MEXaHN3M MOIOLIETO
JICUCTBUA.

2. TepOunuapl Ha OCHOBE apOMaTUYECKUX COeIMHEHUH. Vcronbp30BaHme B CEIbCKOM
XO034UCTBE. DKOJIOTUYECKUE ACTIEKThI IPUMEHEHUS TepOUIINIOB.

3. MHcekTuuuapl HA OCHOBE ApOMATUUYECKUX coeAMHeHUi. [Ipumenenue B
KUBOTHOBOJICTBE U 300TEXHHH.

4. Peakiuu OKHCICHUS U MOJIMMEPHU3allUU alIKeHOB. Mcnonp30Banue npoayKToB
MOJIMMEPU3ALMH B CEJILCKOM XO0341UCTBE, 300TEXHUU, BETEPUHAPUH.

5. Cmoco6sl monyueHus: (eHoI0B. DKOJIOTHYECKUE MPOOIeMBbI 3arpsi3HeHus heHoIaMu
BoAblL. IlyTH pemenus.

6. Xumuueckue CBOMCTBA U MOMyUEHUs CIOXKHBIX 3(upoB. buonorudeckoe 3HaueHue,
[IPUMEHEHUE B BETEPUHAPHUH, 300TEXHUH.

7. Peaxiuu nonuMepu3aluy U MOJTUKOHICHCAIINH abACTUIOB. AJbI0JIbHOE
pacuernenue. [IpakTuueckoe npUMEHEHNE aJIbJIeTHI0B.

8. Peakuus npucoeanHEHMs CIUPTOB K ajbjAerujam u keronam. Llukmmueckue
MoJTyalleTaly U MOJIYKeTaJIN, UX OMOJIoTHYecKast poJib.

9. Apomaruyeckue albJIeTrubl U X MPOU3BOAHBIE. bHojornueckas poib, IpUMEHEHHE.

10. HenpenenbHbIE MOTMHEHACHIIIICHHBIE KAPOOHOBBIE KUCIOTHL. BuTamMuu
F. buonoruueckas poib.

11. Cnoxxsble 3¢pupbl Ha OCHOBE TIHUIEpUHA. buonornyeckas posib, 0COOEHHOCTH
(bU3NYECKUX U XUMHUYECKHUX CBOIMCTB KHPOB U Macen

12. He3ameHnMbIe aMHHOKUCIIOTHL. CTpoeHue. X poib B KOPMIICHUH KUBOTHBIX H
NUTAHUU yesoBeka. [onHoueHHbIe OeNKH.

13. MeTtabonuueckn akTHUBHBIE KapOOHOBBIE KUCIOTHI VX cTpoeHue, Onoorndeckas pob,
0COOEHHOCTH XMMHUYECKHX CBOUCTB.

14. Peakuuu nexapOOKCUIMPOBAHUS U 1I€3aMUHUPOBAHUSI aMUHOKHUCIIOT. bronoruueckoe
3HaYEHUE.

15. Mbina ¥ CHHTETHYECKHE MOTOIITUE CPEJICTBA.

Bonpocut k sx3ameny

1. XuMuueckre CBOMCTBA aJKaHOB Ha MpUMepe OyTaHa: XJIOpUpoBaHUe (TIepBast CTYIEHb),
HUTPOBaHUE, U30MEPHU3alUsl, TOPEHUE. YKa3aTh YCIOBHS U MEXaHU3M MPOTEKaHUSI.

2. Ilomydenue anerara HaTpHs, dTUIIAIIETATa U XJIOPAHTHIPHUIA UCXOS U3 YKCYCHON KUCIIOTHI.
Hamnmcars peakiiuu 1 yka3aTh yCJIIOBHs UX IIPOTEKaHUS.

3. XuMH4ecKre CBOMCTBA aJIKEHOB Ha ITpUMEpE MPOIeHa: B3aUMOICHCTBHE C OpOoMOM,
OpOMOBOZIOPOJIOM, BOAOH, IHMaHOBOmOpoaoM. [IpaBuio MapkoBHHKOBA.



4. HanucaTh peaklyy, COOTBETCTBYIOLIUE CXEME MPEBPAILECHUN C YKa3aHUEM YCIOBUH U
Ha3BaHHUU ITPOJYKTOB:

CHy=CH; CHy-CH;
H)C=CH, — » ¢ CI — HO OH
5. Kak noiay4uTh yKCYCHBII aHIMIpU]], BUHUJIALETAT, BAHWIXJIOPUI U OE€H30J1 U3 alleTHIICHA.
Hanmcars ypaBHEHHs peakuil C yKa3aHUEM YCJIOBUH IIPOTEKAHMS.
6. Hanucatp peakuyu, COOTBETCTBYIOILIME CXEME NPEBPALLCHUH C yKa3aHUEM YCIOBUH U
Ha3BaHUU IIPOJYKTOB U PEAreHTOB:

0
.
CH CH _N_ CH NH;
e TR e TR
HC_ 2CH HC._ ~CH HC._ ~CH
CH — CH — CH +HNO; —>= 7

1. OCYH.I@CTBI/ITB CXemy HpeBpaH.IeHI/Iﬁ C YKa3aHHWEM U Ha3BaHHUEM IIPOOYKTOB!:

C2H6 —>C2H5N02—>C2H5NH2—> C2H5NHN02.

8. Harncatp ypaBHEHHS peaknid MOTYYCHHUs IPOCTHIX M CIOXKHBIX A(PHPOB U3 METAHOJIA,
nponanosia-1 1 OyTaHOBOH KUCIOTHL. YKa3aTh 00JaCTH MPUMEHEHHUS TIPOCTHIX U CII0KHBIX

3¢upoB.

9. Kak ocymiecTBUTh ClIeAYIONIUE MpeBpaineHus. Hanvcars ypaBHEHUS COOTBETCTBYIOIINX

/CHZ_CHg
pEaKIMii: HC—CH; —— CI e H;C-CH,CH,-CHj
e HC_  ,CHs
ICH=CH /CH—HC‘
HsC —> HO OH

10. CpaBHHTH OCHOBHEIE CBOICTBAa MeTHIaMKHA U (heHMIIaMuHa. HamrcaTs ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIIH.

11. Xumnueckue cBoiicTBa cnupToB U (peHosoB. CpaBHUTH Ha IPUMEPE PEAKLU 3TaHOA U
¢denona ¢ Na, NaOH, CH;COOH.

12. HanucaTh ypaBHEHUs peakivii MOJy4YeHus alleTUIeHa U3 a) CO u Hy, 0)
KapOua Kajablus, B)MeTaHa, TI) 1,2-muxiiopaTaHa.

13. Haiitu BemecTBa cpeliu NpeaAcTaBIeHHbIX (GOPMYII, UIsI KOTOPBIX BO3MOKHO CYIIECTBOBaHHE
IPOCTPaHCTBEHHBIX 30MepoB. Hamucars n30Mephl M yKa3aTh UX TUH ( TeOMETpUYecKas UK

OTNITHYECKAas).
C,Hs - C=C-CH;, C,Hs-HC=CH - CH;, CH;CHC(Cl,, H3;C - CHCI-COOH.
14. Tlony4eHue anpIeTHIOB U KETOHOB  a) U3 ayemuieHda i Memuiayemuienda; 0) u3

COOTBETCTBYIOIIIUX CRUPMOB.

15. Jlns yrneBogopona coctaBa CsHg IpeIcTaBUTh BCE BO3ZMOXKHBIE H30MEPHI.
16. XuMu4ecKkue CBOMCTBA aJIbJICTHIOB M KETOHOB: PEAKITHH MPUCOCTUHEHHUS 110 KapOOHMIBHOMN

rpymnre ( mojlydeHue ClUpTOB, aleTalell, HUTPUJIOB).

17. Hanucath peaknuu B3auMoieiicTBust Oymanona-2 ¢ H,, HCIl, PCls, memanonom, CHs;Mgl
(c mocnemyroIel TUAPATAIIECH ).

18. Kak ocyIecTBUTh LIEMOYKY MPEBPAICHUH, HAUCATh YPABHEHUSI COOTBETCTBYIOIINX
peaKuid:



CH
H?I/ *?H
HC. _.CH

cH

19. Peakiuu 3aMelIeHUs B albJErHIaX U KETOHAX:  a) B3aumojeiicteue ¢ Cly, 0)
QJTbJI0JIBHO-KPOTOHOBAS KOHICHCAIIHS.
20. ANKUHBI: CIOCOOHOCTH K PEaKIMSIM 3aMEIICHUS U TOJIMMEPHU3allii Ha IPUMEPE ayemuieHd.
21. Xumuueckue cBoiicTBa (eHoIa Mo OeH30IbHOMY KOJbIly. HammcaTh peakiym
B3aumojeicteuss ¢enona ¢ CHs-Br, Br,, HNO;. ITukpunoBas kuciora.
22. Hammcath peakiuu, COOTBETCTBYIOIINE CXEME IIPEBPAICHHIA:
H3C—CH, HsC—CH,

Cl  —— HC=CH; — » OH —— MC=CH; —— ouorunen

23. OcyIlIecTBUTH IIENOYKY MPEBPAIICHUN, HATIMCATh YPABHEHUS PEAKIIHIA.

CH CH
HC c—cC
HC._ CH HC._ CH
CeHpy —> CH —— CH —>  CHCH  OH

Ha3BaThb IIPOJYKTHI.

23. CriocoObI oTy4deHus] KapOOHOBBIX KHCIIOT &) C IIOMOIIBI0 peakTuBa [ puHbspa; 0)
OKHUCJICHUEM aJIbJICTHJIOB ¥ CIIUPTOB; B) THIpAaTAIINEe HUTPUJIOB.

25. AMMHOKHCTIOTHI: TIOy4Y€HHE U3 0-TaJOT€H3aMeIIeHHBIX KHCIOT, KUCIOTHO-OCHOBHBIE
CBOJICTBA.

26. I'nutiepun: pusuyueckre U XuMuieckue croiictaa (B3aunmoseiictere ¢ Na, HCI, HNO;3,
Cu(OH),. TpuHHTPOTITUIICPUH — MTOTYyUYEHHE, CBOWCTBA M TPUMEHCHHE.

27. IlpencraBuTh 5 ©30MEPOB MEHTAHOBOM KHCIIOTHI.

28. Hammcats ypaBHEHUS, COOTBETCTBYIOIIHE IIETTOYKE MPEBPAIICHU:

CsHg — C3H;Cl — CgH14 — CsHs. Ykazatp ycioBus peakuui.

29. Peakiuu OKHCIICHUS-BOCCTAHOBJICHUS B OPTAaHMYECKON XUMHUHW Ha TIPUMEPE XUMUIECCKIX
CBOICTB aNbJETUIOB U KETOHOB.

30. Harmcathb peakIium, COOTBETCTBYIOIINE CXEME MTPEBPACHHH:

CH4 — CH2C|2 — H2C=O — HQC:N'OH.

31. JIlueHOBBIC YIIICBOIOPOIBI: KiIacCH(PHUKAIUS, TOTYyICHUEe, XHMHIECKHE CBOMCTBA
(mpucoenunenue Hy, Bry, HBr, monmmmepusaius Ha npumepe Oyramuena-1,3).

32. Tlony4yeHue MpeaeTbHBIX 0JTHOOCHOBHBIX KUCIIOT (OKUCIICHHEM aJIbJICTHIOB U KETOHOB,
neiictBueM peaktusa [ punbspa Ha CO,, THIPOIN30M HUTPHUIIOB).

33. LlukioankaHsl: pa3anune B XUMUYECKUX CBOMCTBAX MajbIX M OOJBIIMX IIUKJIOB HAa IPUMEpE
[UKJIONPOTIaHA U IIUKJIOTeKCaHa .

34. Hutpatsr: monydenue BemiectB ¢ C-NO; , N-NO; u O-NO; rpynmnamu.

35. Hanmcath 1 Ha3BaTh BCE BO3MOKHBIE U30MEPHI AJIsI AUITUIIOBOTO duUpa.

36. XKupsi: obmias ¢hopmyna, METOUYHON THAPOIN3 TIUlepUaTprcTeapaTa. [loHsTHE 0 MBLITAX.



37. Hanmcatpb peakiiuu, COOTBETCTBYIOIIME [IEMOYKE MPEBPALCHUI:

— CH,
H2C—C{—| H,C” ~y-C!
CH-C=CH C=CH, | |
Vi I H,C_ .CH,
CH; _, Hc=cH _, H.C N cl N CH,

38. [NonmkoHeHcanus aMHHOKUCIIOT. [lenTuaHas cBs3b.

39. IlonyyeHne ankaHOB B JIAOOPATOPHBIX YCIOBUAX (peakuus Bropiia, m3omepusanus,
BOCCTaHOBJICHHE HETIPENICIbHBIX M FaJIOTeH3aMEIICHHBIX YTIIIEBOIOPOJIOB).

40. 3amectutenu 1-ro u 2-ro poga B Mosiekyine OeHzona. Hamucath peakiuu aneTundeH3oa,
aMHHOOCH30J1a, TOJYO0JIa C XJIOPITAHOM.

41. IlpeuyioxkuTh CXEMy CHHTE3a aleTOHAa MCXOJAs W3 IpOIIaHa.

42. Ilpon3BoaHbIe KapOOHOBBIX KHCJIOT: COJIH, AHTHUAPUIBI, TaIOTCHAHTUPUIB.

Hanucatp pCaknnun IOJYYCHHA alcTaTa KaJliuid, XJIOpaHTuJApuja W aHTuapujaa YKCYCHOﬁ
KHCJIOTHI.

43. Peakiiuu OKHMCIICHUS aJIKEHOB MIPH Pa3HbIX ycaoBHUsIX. Hamucarh NpoIyKThl OKUCIEHUS
MPOIUJICHIJIMKOIISL B HEUTpaIbHON WK ¢1a00IeI0YHON Cpe/ie U B KUCIIOHN cpeie.

44, OKCHUKHCIOTHI: HOMCHKIJIaTypa, U30MEpHs, ITOJTYUCHUC , Q)HSH‘ICCKI/IG H XUMHYCCKHEC
CBOMCTBA. FHHKOJ’IGB&H, MOJIOYHas, 5[6J'IOLIHaH, BHMHHAas KHMCJIOTHI.

45. benzoun: cTpoeHue, GU3ndeckrue U XMMHUYECKHUe CBOMCTBA.

46. JIByxOCHOBHBIE KapOOHOBBIE KHCIOTHL. HOMEHKIaTypa TpuBHAIbHAS U CHCTEMATHYECKAs.
OO6mue u cienupuyecKue CBOMCTBA.

47. Hamucath peakiny, COOTBETCTBYIOIIME CXEME IMpEeBpaIlecHUM:
C6H12 — C6H6 — C6H5N02 — C6H5NH2 — C6H5NH3+C|_

48. ApomaTHuecKkue KMCIOThl: OeH30MHas1, (hraneBas, TepedraneBas. XMMHUYECKHE CBOWCTBA 10
KapOOKCHJIBHOW Tpynne U OeH3o0JbHOMY Koiblly. draneBslii anruapua. Ilomumepsr Ha
OCHOBE Tepe(dTaneBON KUCIOTHI.

49. Hanincatp pCaKknuu, COOTBETCTBYIOIIHEC LICIIOYKE HpeBpaHleHHfI:
NH3 - NH2CH3 - NH(CH3)2 - NHQ(CH3)2+CI_

50. AmMuHokucHOTHL. [lomyyeHne MX THUAPOIM30M IOJMIIENTHIOB; HOMEHKJIATypa, U30MEpHUs,
CTpoeHue, (U3NYECKHe M XMMHUYECKHE CBOWCTBA: aM(pOTEPHOCTb, MOJHUKOHICHCAIIHS.

51. YraeBogsl: knaccudukanus. ['roko3a u Qpykrosa: cTpoeHHe, U3oMepus, PU3NIECKue U
XUMHYECKHE CBOWCTBA, OMOJIOTHYECKAs 3HAUUMOCTb.

52. Kpaxmain u 1esuiioso3a: CTpoeHHe MOJIEKYJ IPUPOIHBIX TOJIMMEPOB, HAX0XK/ICHHUE B
npupoe, Gu3nIecKre CBOWCTBA, PEaKIInd HUTPOBAaHUS | anenupoBanus. [[pumeHenne
IPOAYKTOB NEpepabOTKU KpaxMalia u LEJUTI0I03bI.

Tunoenie 3(10(1'[”, GKJ/IIOYEHHblE 6 6ONPOCHL K IK3AMEHY nNO opeanuuecwoﬁ xumuu.

3apaua 1. Onpeaenuts Maccy HUTPOTOIYOJIa, KOTOPBIM MOXET OBITh MorydeH u3 60 T Toyona,
€CJIM BBIXOJ MPOAYKTa OT TEOPETUUECKH BO3MOKHOTO cOCTaBisAeT 85%.



3agaya 2. CKOJBKO T 3THJIEHA MOXKET ObITh moydeHo u3 150 r aranona, cogepxkaiiero 5%
npumecei?

3agaua 3. Onpenenuts 00beM CoH; (H.y.), noaydarontuiics u3 40 r kapouaa kaisuus (CaCy) ,
€CJIM BBIXOJ MPOAYKTa cocTaniisieT 88%.



AHHOTAUUs nporpaMmbl JTHCHUILIMHBI: «OpraaneCKaﬂ XUMUA»

1. Ileau u 3aga4M JUCHUILIHHBI

Henbo ocBoeHus AuCUMILUIMHBL «OpraHuydeckas XUMUS» SBISAETCI YMEHHE CTyIEHTaMU
TBOPYECKH, CAMOCTOSITENIBHO PeIIaTh 3a/1a4, CBSI3aHHbIE C II0Jy4YEHUEM OPraHMYECKUX BELIECTB
C 3a/IaHHBIMU (PU3UKO-XMMUYECKUMHU XapaKTEPUCTUKAMHU.

K ocHOBHBIM 3agayaM OCBOCHHSA IUCUMIUIMHBI «OpraHudeckas XHMHS» CIELyeT
OTHECTHU:

—T1y0OKO€ 3HaHHE TEOPETHUECKUX OCHOB OPraHMYECKOW XUMMHU; CTPOSHHSI M1 XUMUYECKUX
CBOMCTB OPraHN4ECKUX BELIECTB Pa3HbIX KJIACCOB, UX N'€HETUYECKON B3aUMOCBSI3H.

—TOATrOTOBKA CTYJIEHTOB K JESITEIbHOCTM B COOTBETCTBUU C KBaJIM(PUKALMOHHOM
XapaKTEePUCTHKON CIEIMaINCcTa, B TOM 4HCIEe (OPMHPOBAHHWE YMEHUH TEOPETUYECKU
OIPEENATh BO3MOXKXHOCTb U YCIIOBHSI OCYIIECTBIICHHUsI OIPEACIICHHOIO XUMUYECKOTO IIPOLEecca,
AKCIIEPUMEHTAIIBHO OCYLIECTBUTD €r0 HA NIPAKTHKE.

—OCYILIECTBIATh TBOPYECKHUE IPOEKTHI, CBSI3aHHBIE C OPTAaHMYECKUMMM BEIECTBAMM M HX
IPEBpALICHUSIMA C TOCIEAYIOUMM o(opMIeHHeM pe3yiabTaToB paboThl B BHJE CTaTeH,
Ipe3eHTalui, pedeparos U T.1I.

2. Mecto aucunminnsl B crpykrype OII

Huctunnuna «Opranuyeckass XHUMHS» BKIIOYEHa B OCHOBHOM 0Opa3oBaTeIbHOM
MaTeMaTUYeCKH M eCTECTBEHHOHAYYHBIM IMKJ JIUCHMIUIMH crenuamutera. «OpraHnuyeckas
XUMHUSD» B3aUMOCBSA3aHA JIOTUYECKH M COJAEPKATEIbHO METOJIMYECKH CO CIIEAYIOUIUMU
JUCUUTIIIMHAMU
— OO0m1as 1 HeopraHudeckasi XUMHUs;

— @usuka (CTpoeHHE BEIIeCTBa, 3aKOHBI Ta30B, )KUIKOCTEH, TBEP/BIX TEN);
— NudopmarimonHbie TEXHOJIOTHI

3. TpeGoBaHus K pe3yJabTaTaM OCBOEHUS JUCIUNJIMHBI

B pe3ynbrare 0cBOCHUS AUCHUIUIMHBI y 00ydaronmxcst GopMHUPYIOTCS KOMIIETEHIIMH, U JJOJKHBI
ObITh ~ JOCTUTHYTHl ~ CIEAYIOIIME pe3ylbTaThl OO0y4eHHs Kak dTan  (OpMHUPOBAHUS
COOTBETCTBYIOINX KOMIETEHLINN:

Kon B pe3yabTare ocBoeHUsA IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
KoMIIeTe o0pa3oBaTte/IbHOI 10 AUCHHUILIHHE
HIUH MPOrpaMMbl
00y4yaroIIUiicsl J10JIKEH
001a1aTh
OIlK-1 CrocoOHOCTHIO 3HaTh:
HCIIOJIb30BaTh TeopeTnueckre OCHOBBI OPTaHUYECKOW XUMUH,
MaTeMaTH4ecKue, CBOIICTBa OPraHUYECKNX BEUIECTB PA3HbBIX KIIACCOB,
€CTECTBEHHOHAY4YHbIE U UX T€HETHYECKYIO B3aUMOCBS3b.
WHXEHEpPHbIE 3HAHUS JIsI YMmeTs:

peLIeHHS 3a/1a4 CBOEH Onpenensath pe3yJbTaThl XUMUYECKUX PEAKIIUM,




npodeccnoHaTbHOMI
JCSITEIIBHOCTH

OK-7 I'0TOBHOCTBIO K
CaMOpPa3BUTHIO,
camopeaIn3aIvy,
KCIIOJIb30BAHUIO

TBOPYCCKOT'O IMOTCHIIMAJIA

IIPOTHO3UPOBATH IIyTU CUHTE3a LEIEBBIX IPOAYKTOB,
uX (PU3UKO-XUMHYECKUE CBOICTBA.

Baanern:

HaBbikaMu 3KCTIEpUMEHTAIBHOM paboThI ¢
OpPraHMYECKUMHU BEUICCTBAMM.

3HaTh:

3aBUCUMOCTb CBOMCTB OT CTPOEHUSI OPTraHUUECKUX
BEIIIECTB Pa3HBIX KJIACCOB, AJIEKTPOHHBIE 3(p(eKThI B
MOJIEKYJIaX, B3aUMHOE BJIMSIHUE aTOMOB U TPYIIIT
aTOMOB.

Ymersn:

CraButb nepez; co00il 1 TBOPUECKHU pelIaTh 3a7a4H,
CBS3aHHbBIE C OPraHUYECKOW XMMUEH, aHAIU3UPYS
JlaHHBIE, IIPEJICTABJICHHBIE B Pa3JIMYHBIX
MCTOYHUKAX UH()OPMAIIHH.

Baaners:

Haspikamu noncka uH(pOpMaIiy Mo opraHndecKoi
XUMHH, OpraHU3a1H SKCIIEPUMEHTAIbHON pabOThl,
o(opmIIeHHs pe3yIbTaTOB CBOETO TPY/AA B BUAE
cTarel, peepaToB U T.II.

4. O0bém MCUMIVIMHBI M BUABI YU4eOHO#l padoThI

Buj yueGHoii padoThl Bcero uyacos Cemectp

O01asi TPy10eMKOCTh 180 (5 3.e.) 3

AyIHMTOPHBIC 3aHATHS 72 72

(Bcero)
B Tom umncie

Jleknun 36 36
IIpakTH4eckue 3aHATHSA 36 36
JlabopaTopHbie 3aHATHS HeT
CamocrosiTeibHas padora 108 108
KypcoBas padora HeT
KypcoBoii npoekT HeT
Bua npomexyTouHoit IK3aMeH
aTTecTalluu




