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1.1. HEJIH KYPCA.

[lens gucHUIUIMHBI — JaTh CTyACHTaM — OWOJOTaM TMPEJCTABICHUE O
COBPEMEHHOW OpPraHMYEeCKONM XHMHUH, XHUMHYECKHMX METOJaX HCCIeA0BaHuUs
OpraHUYECKUX U OMOOPraHMYECKUX COCAMHEHUW M UX CMECEH; U3YYUTh TEOPHIO,
MPAKTUKY U OCOOEHHOCTH aHAJIM3a OPTAHNYECKUX BEIIECTB.

34/JA49HU KYPCA.

B pesynbrare uzydeHusi JaHHOTO Kypca CTYACHTHI JIOJKHBI OCBOUTH PAa3IMYHbIC
METO/Abl H3Y4YEHUS XHUMHUYECKMX M (U3UYECKUX CBONCTB OPraHUYECKHX
COCJIMHEHUN U UX CMecel; HayuuThcsl Haubosee 3(HEKTUBHO BbIOUPATH yCIOBUS
aHaiM3a, HUCXOJs U3 MPE/IBAPUTEIBHBIX JAHHBIX O COCTABE MOJMKOMIIOHEHTHBIX
cCMecell OpraHMYeCcKHX BEHIECTB, KaK CHUHTETUYECKOTO MPOUCXOXKIACHHS, TaK M
BBIJICJICHHBIX U3 IPUPOJIHBIX OOBEKTOB.

2. MECTO KYPCA B ITPO®ECCHOHA/IBHOH IOJATIOTOBKE
BbBIIIYCKHHKA - BHOJIOI'A

CoBpeMeHHas Ouonorus 6azupyercsi Ha IpeIbsIBICHUN MOBBIIEHHBIX TPEOOBAHMIA
K  YpPOBHIO MNpo(eCCHOHAIBHOM MOATOTOBKM KaJpoB, YMEHHIO OBICTPO U
3 PEeKTUBHO HAXOIUTh MYTH PEIICHUS 3aJad pa3HOM CTENEHU CIIOKHOCTH.
3HaHMEe XMMHUYECKOI'O COCTaBa HEOOXOAUMO MPU HACHTUPHUKALUA OPTraHUYECKUX
COEIMHEHUH IPUPOIAHOTO MPOUCXOXKICHUS, U3YUEHUS IIPOLECCOB, MPOUCXOIAIIUX
Ha KJIETOYHOM U CYOKJIETOYHBIX YpOBHAX. [loyueHHbIE HAaBBIKU U MPUEMBI IPH
IPOXOXKJAEHUU TAaHHOTO Kypca MO3BOJISIT PEKOMEHI0BATh BBITYCKHUKA JIJIsl Pa0OTHI
B JIa0OpaTOpusiX J1I0O0Tr0o MpoduIs.

3. TpeOGoBaHus K pe3yabTaTaM OCBOEHUS JUCIUNJINHBI:

Opranuyeckass XWMHUs TpU3BaHA TMOJTOTOBUTH CTYJACHTOB K BOCIPHUSTUIO
Matepuaia Mo OMOXMMHHM. 3HAKOMUT C METOAaMHU BBIJCICHUSA, pa3JeliCHUusl U
KOHIICHTPUPOBAHUSI OPTaHUYECKUX TPUPOIHBIX COCTUHEHUH.

Jns ocBOeHHUsI MporpaMMbl JaHHOTO Kypca MPeIyCMOTPEHBI JICKIIMOHHBIE U
7a00OpaTOpHBIE 3aHATHS, PEIICHHUE KOHTPOJBHBIX 3aJay, CaMOCTOSATEIBHOE
O3HAKOMJIEHHUE C PAJIOM Pa3AEJIOB IPOTrPaMMBI.

[Iporpamma cocTaBiieHa Ha OCHOBAaHMH THUIIOBOM IIpOrpaMMBbl Kypca
«Opranndeckoi XuMuny», yreepxkaeHHoit Coperom no xumun Y MO 1o
KJIACCUYECKOMY YHUBEPCUTETCKOMY 0OpazoBanuio PO 1o crenuaibHOCTIM
OMOTIOTHYECKOTO TTPOPHIIS.

[Iporpamma npeHa3Ha4YeHa JJIsl CTYJIEHTOB 2 Kypca OHOJIOTO-TTIOYBEHHOTO
dakynbTeTa (3-i cemecTp).

[Ipomiecc wm3ydeHUsT NUCIMIUIMHBI HampaBieH HAa (DOPMHUPOBAHHE CIEAYIOIIUX
KOMITETEHIIN:
— OK-7 criocoOHOCTB K CaMOOPTaHU3AIMKA U CaMOOOPa30BAHMIO;



— OIIK-1 Bnagenue MeToiaMu 0OpabOTKH, aHaJIM3a U CUCHTE3A [I0JIEBOM U
n1abopaTtopHOil UH(pOpMALMK B 00JIaCTH OYBOBEICHUS, MEJIMOPALINH,
busukn, Xumun, reorpaduu, OMOIOruU, IKOJIOTUH, SPO3UH TTOYB,
arpoOXUMHUH U arpoU3MKH, MTOUYBEHHO-JAHAMA(THOTO MPOSKTUPOBAHUS,
pPasvoJIOTUU MTOYB, OXPAHBI M PAI[MOHATBHOTO UCIOIB30BAaHMUS TIOYB;

— TIK-2 ciocoOHOCTB IKCITyaTUPOBATh COBPEMEHHYIO amnmnapaTtypy u
00Opy1I0BaHUE JJIs BHIIIOJIHEHUSI HAYYHO-UCCIIEI0BATENIbCKUX TOJIEBBIX U
71a00paTOPHBIX UCCIEOBAHUM B 00JIACTH TOYBOBEICHUS, MEIMOPALIUH,
busuky, Xumun, reorpaduu, OMOIOruU, IKOJIOTUH, SPO3UH TTOYB,
arpoXuMHUM U arpoU3MKH, MTOUYBEHHO-JIAHIIA()THOTO MPOSKTUPOBAHUS,
pPasvoJIOTUH TTOYB, OXPAHbI M PAIMOHATILHOTO UCIIOJIb30BAHUS TTOYB

B PE3YyJIbTaTC OCBOCHHUA JUCHUIINIMHBI CTYACHT JOJIKCH!

o 3name:
- byHIaMEeHTAIBHBIC pa3aeiibl XUMUU, HEOOXO0IUMBIC ISl BHITTOTHEHUS padoT
Y TIPOBEJICHUS UCCIIEIOBaHUN (COCTaB, CTPOCHHUE U XUMHUYECKHUE CBONCTBA
OCHOBHBIX MPOCTHIX BEMIECTB U XUMUUECKUX COCIMHEHUMN, CBSI3b CTPOCHUS
BEILIECTBA U MIPOTEKAHUS XUMUYECKHUX MPOIIECCOB).

o Ymembs:
— aHAJIU3UPOBATH JIUTEPATYPHBIC U DKCIIEPUMEHTAIbHBIC TAHHBIC;
— TMPUMEHSATHh OCHOBHBIC 3aKOHBI XMMHUU MPH 00CYKJICHUH TOJTYICHHBIX
pe3yJIbTaTOB,

o Bnademw nasvikamu:
UCIIOJIB30BAHUS ~ XMUMHUYECKOTO M (PU3HKO-MAaTEMaTHYECKOTO  ammapara,
HEO0OXO0IMMOTr0 J1Jis MPO(EeCCUOHATBHOM NESITETLHOCTH;
— HaBBIKAMH OITMCAHUS CBOWCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEH,
BBITEKAIOIIMX U3 MEPUOIMUECKOro 3aKkoHa U [leproudeckoil CUCTEMBbI 3JIEMEHTOB.

4.00beM IMCHUIIMHBI M BUbI Y4eOHOH padoThl

Bupa yue0Hoi padoThbl Bcero CemecTpbl
yacos /
3 cemecTp
3aYeTHBI
X
e THHHUII
AyJIUTOpHbBIE 3aHATHSI (BCEr0) 56/1,6 56/1,6

B Tom uuce: - - -

Jlexnun 18/0,5 18/0,5

JIabopaTopHbIie pabOTHI 36/1,0 36/1,0




Koumponws camocmosimenshoii 2/0,06 2/0,06
pabomol

CamocrosiTeibHast padora (Bcero) | 16/0,45 16/0,45
KonTakTHas padora 58/1,61 58/1,61
Bua npoMexxyTo4HOM aTTecTanuu 36 36
(ox3amen)

OO01ast Tpy10€MKOCTb, Yachl 108/3 108/3
3a4ETHBIC CITMHUIIBI 3 3

5.COAEP KAHUE NPOI'PAMMOBbI

5.1 O6mee (OK-7, OITK-1, TTK-2)

Beengenue.  Ortambl  pa3BUTHSL ~ OpPraHMYECKOM  XUMHUHU.  3HA4YCHHE
OpPraHUYECKOM XUMHUHM [JJIs1 OWOJIOTUH, CEJIbCKOIO XO3sIMCTBAa, MEAULMHBI U
IIPOMBIIUIEHHOCTH. YCIEXH COBPEMEHHOM OpraHudeckor xumuu. OpraHuueckas
XUMHUSI KaKk OCHOBA JUIS CO3/JAaHMS HOBBIX MAaT€pUasoB, IMUIIEBBIX IPOJIYKTOB,
NECTULMOB, JIEKAPCTBEHHBIX BELIECTB. BplleneHne OpraHM4ecKUX BEIIECTB W3
OMOJIOTMUYECKUX 0OBEKTOB, CHHTE3 U3 HEOPIaHUYECKUX BEIIECTB.

OCHOBBI  CTPOGHHMSI U  PEAKIIMOHHOM  CIIOCOOHOCTH  OPraHUYECKHUX
coenuHeHnr. Teopuss CTpOEHHMM OpraHudeckux coeauHeHnii A.M.bytieposa.
Knaccuduxanus
opraHudeckux  coeauHeHuil.  HoMmeHkiaTypa ~ OpraHMYecKMX  BEIIECTB:
TpUBHAJIbHAS, pallMOHANIbHAS U coBpeMeHHast HomeHkaaTypa |UPAC.

BaneHTHbIE COCTOSIHUSI aTOMA yIJIepoaa: sp®-, sp’-, Sp-rubpuanzanuu. Tumbl
XUMHUYECKUX CBsI3€H: KOBAJICHTHbIE (JIOKAJU30BaHHBIE M JI€JIOKAJIM30BaHHBIE),
JIOHOPHO-aKIENTOPHbIE, BOAOPOAHbIE U HOHHBIE. CTpoeHHE T- U G- CBs3EH.
XapakTEepUCTUKN KOBAJIEHTHOW CBA3U. J[BOMHas U TpolHas cBA3U. CoNpsKEeHHBIE
CUCTEMBI C OTKPBITON U 3aMKHYTOM LIENBIO.

['omonoruss u  romosoruyeckue psapl. M3omepus  opraHMYecKUxX
coenuHenuid. Bunpl nzomepun. Kondgopmanuu n xondpurypauuu. [Ipencrapnenus
0 cBOOOJHOM BpAILIEHUHU BOKPYT G-CBSI3M M KOH(popMmanuu Mosekyibl. M3omepus
CKEJIETa U TOJIOXKEHUSI KPAaTHOM CBS3M, 3aMeCTUTENs. MexXKiaccoBas U30MEPHS.
Crepeonzomepusi OpraHMuE€CKUX MOJIEKYII.

B3aumHoe BiMsHME aTOMOB B MOJIEKYJIaX M CIOCOOBI €ro mepeayu:
WHIYKIIMOHHBIA U Me30MEpHBI 3 PexThl. 'oMOIUTHYECKU U TETEPOTUTHIECKUI
pa3pbiBel  cBA3ed.  Tumbl  NPOMEXYTOYHBIX  YaCTUI.  paJUKalbHBIE,
anekTpoduiibHble U HyKJIeopuiabHble. Kiaccupukanus peakuuil mo MexaHu3My:
3amenieHue (eKTpoduiabHOe, HYKICODUIbHOE, PAJAUKAIbLHOE); MPUCOCAUHEHNE



(anekTpoduiabHOE, HyKJIeopuIbHOE, paguKaibHOe) oTiierieHue. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH.

Kucnoruele ¥  OCHOBHBIE CBOWCTBA OPraHUYECKUX  COEIUHEHUI.
KucnotHocts 1 ocHOBHOCTH 110 bpencteay-Jloypu. Crnabbie KUCIOTHI U OCHOBaHUS
B Onosiornueckux cucreMax. Kuciaotel u ocHoBanus JIstouca.

(16 gacon)

Yraesoaopoasl (OK-7, OINK-1, TTK-2)

ObpazoBanue 1 HaXOXKJIEHUE YTIEBOAOPOAOB B npupoae. Homenkmnarypa u
M30MEpUsl ATKAHOB, AJIKEHOB, AJIKUHOB U aPEHOB.

Anxkanpl. Ousnueckue W XUMHYECKHE CBOWCTBA:  XJIOPUPOBAHME,
HUTPOBaHHE (MEXaHM3Mbl pEAKUUA pPATUKAIBHOIO 3aMEILIEHUs), OKHUCIIEHUE,
nuposm3, JeruapupoBanue. IlomydeHuwe, pacrnpocTpaHeHHe B IPUPOJE U
IPUMEHEHUE.

Huxnoankansl. OOmas  xapakTepUCTHKA,  CHOCOOBI  MOJy4YEHUS,
bu3nUeckue U XUMHYECKHE CBOMCTBA. Peakimu MallbIX U HOPMAJIbHBIX ITUKJIOB.
PacnipoctpaneHune B Ipupoie ¥ IpUMEHEHHUE.

AJIKeHbl. AHaNIN3 peakUMOHHON criocoOHOoCTH. DU3NUecKne U XUMUYECKHUE
cBoiicTBa: MexaHu3M 3JIeKTPOPUIBHOTO NPUCOSAUHEHUS K JBOMHON CBSI3M.
OtHocuTeNnbHAss  CTaOWJIBHOCTh  IEPBUYHBIX, BTOPUYHBIX W  TPETHUYHBIX
KapOkaTuoHOB. IlpucoeauHeHne TrajJoreHoB, TajJOr€HOBOAOPOIOB (TPaBUIIO
MapkoBHuKOBa), ruAparauus. [uapupoBanue. OkucieHue: oOpa30BaHHE
ruvKonedn  nmo  Barnmepy, — o3oHupoBanue.  llosmmepusanmss = ankeHOB.
[IpoMbIIUIEHHBIE WCTOYHUKH W IYTH TEXHUYECKOTO NPHUMEHEHHS ajKaHOB M
AJIKEHOB.

Auaxkaauensbl. CTpoeHHE, HOMEHKIIATypa. Y TIEBOJOPOBI C CONPKEHHBIMHU
JBOMHBIMHM CBS3SIMU: OyTaJMeH, M30MpeH. AHaIU3 PEaKkHMOHHON CIHOCOOHOCTH,
busnyeckue U XuMmudeckue cpoictBa. CrmocobHocTh K 1,2- m 1.4 -
IPUCOECINHEHNIO, nonuMepu3anus. IloHsTue o crpoeHMu kayuyka. TeprieHsl.
[IpupoaHbIE HICTOYHUKN U TPAKTUYECKOE 3HAYEHUE AUEHOBBIX YIJIEBOJIOPOIOB.

Aaxunbl. CTpoeHre, HOMEHKIIaTypa. Peakuuu npucoeinHeHus: K TPONHON
CB3U  (DNEKTpOPMIbHOE, HYKICOPWIHbHOE U pPAJAUKAIBHOE): THAPUPOBAHUE,
ruaparamnus (peakius Kyueposa), PUCOENHEHNE raJIOTE€HOB,
raJIoreHOBOJOPOAOB, cIUPTOB. C-H—KHCIOTHOCTH alleTUIIEHOBBIX YTIE€BOAOPOAOB,
3aMeIleHHE aleTUIEHOBOr0 aTomMa BOJOpOJa Ha MerTayul. Peakuuu au-, Tpu- U
nonuMepusani. CuHTe3bl Ha 0aze aueruseHa. PacmpocTpaHeHue B IMpHUpPOAE U
IPUMEHEHUE.

ApomaTtudeckne yrieBogopoabl. Kinaccudukauus. Crpoenue OeH3zoua,
apoMaTUYHOCTh (mpaBwio Xrokkesns). Dusnueckue M XUMUYECKHE CBOMCTBA
apeHoB. Peakuuu >310eKTpPOQUIBHOTO 3aMEIICHUS: MEXaHU3M U IPUMEpHI
(ramoreHupoBaHuUE, HUTPOBaHUE, CyIb()HpOBaHUE, ATKUIUPOBAHKE, AlIUITUPOBAHKE
apOMaTHYECKOIO
anpa). BnusiHue 351eKTPOHOIOHOPHBIX U 3JIEKTPOHOAKIIENTOPHBIX 3aMECTUTENIEH Ha
CKOpPOCTh M HampasieHue peakuuu. [IpaBuno opueHTanuu. OKHUCIEHHE U
BOCCTAaHOBJIEHHE apOMaTHUYECKUX YTJIEBOAOPOAOB. PacmpocTpaneHue B Ipupoie u
IIPUMEHEHUE.

(16 yacon)



T'anorenonpounsBoanbie yriaepoaopoaos (OK-7, OIIK-1, I1K-2)

Knaccudukanus, wuszomepus, HomeHkIaTypa. CrnocoObl MOMy4YeHUS:
raJIOrTeHUPOBAHUE AJKAHOB, OEH30JIa U €ro TOMOJIOroB. XJIOPUPOBAHUE TOJYOJa B
OOKOBYIO 1IeTIb M B siIpo (MexaHu3M, ycioBusi). [IpucoenuHenue rajaoreHOB U
raJIOTEHOBOJOPOJIOB K KpaTHOW cBsi3u. llonmyyeHune ankuiaraJloreHuJIoB U3
cuuptoB. ITomspuocts cBsizu C — Hal. Hykneodunbnoe 3amemenune. I[Tonstue o
mexanm3dmax Syl u Sy2. [lpumepbl THUNMYHBIX peakiuil HYKJICO(PUIBHOTO
3amenieHus. CpaBHEHUE QJIKWII- M apWIITAIOTCHUIOB B PEAaKLUU HYKJICO(PUIBHOTO
3aMelIeHns Ha TUAPOKCWI. BnmsHue Xxapakrepa M TNOJIOXKEHUS 3aMECTUTEIICH,
CTOSIILIMX Y sIApa apuiirajJoreHuI0B, Ha PEAKIMOHHYIO CIOCOOHOCTh CBA3U YIIIEPO]T
— rajoreH. Peakuuu snuMmuHMpoBaHudA. OTILEIUIEHHE TalOr€HOBOAOPOJIOB OT
AJKWAJITaJIOTeHUI0B. HampaBiieHHOCTh peakuuid JIMMUHHAPOBaHMS. Peakuuun
AJIKWIITAJIOTEHUZIOB C METAIMYeCKUM HaTpueM, MarHuem. OOpa3oBaHue
METAJJIOOPTaHUYECKUX COEAUMHEHUN. XapakTep CBS3W YIJIEPOJ — METaJLL
JNEHCTBHE HAa MAarHUMOpPraHUYECKUE COCIUHEHUS BOBI, CIOUPTOB, YIJIEKHUCIOTHI,
aNbIerua0B WK KeToHOB. KadecTBeHHas peakuus Ha ranoreHsl. lIpuMmenenue
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

(4 gaca)

Kucyiopoacoaep:xamue mnpousBoaHbie yriesogopoaoB (OK-7, OIIK-1,
[1K-2)

Cmmprel. Knaccudukanus: oIHOATOMHBIE, JIBYXaTOMHbBIE, TPEXaTOMHBIE,
MHOIOaTOMHBIE CIUPTHL. M30MepHst yriepoaHOro CKelnerta MW IOJOKEHUs
(GyHKUHOHAIBHOUW rpynmbl. [lepBuuHbIE, BTOPUYHBIE, TPETUYHBIE OJHOATOMHBIE
crupThl. CriocoObl ux nosydeHus. Gusnyeckue CBOMCTBA CIUPTOB. AccolUalus U
BOJOPOJHBIE CBSI3M, HUX BIHMSHUE Ha (UIUYECKUE CBOMCTBA. XHUMHYECKUE
CBOICTBA: peaklUy HyKJICOPUIBHOTO 3aMeUIEHUs, JITUMUHUPOBAHUS, KUCIOTHOCTb
Y OCHOBHOCTb, OKMCIICHHE W BOCCTaHOBJICHHME. PacnpocTpaHeHne W NpUMEHEHUE
OJTHOATOMHBIX CIIUPTOB (METAHOJI, 3TAHO).

JIByXxaTOMHbBIE CHOUPTHI (TJIMKOJIM), CIOCOOBI MX IMoOJydyeHus. Bzanmuoe
BJIMSIHUE JIBYX (DYHKIIMOHAJIBHBIX IPyMHN. DTHJIECHTJIMKOb, JUOKCaH. XUMUYECKUE
CBOMCTBA. 3HAYECHUE JBYXATOMHBIX CIIUPTOB.

TpexaToMHbIe CIUPTHI (TIULEPUH), TEXHUYECKUE CIIOCOOBI €ro MOTyYeHHUS.
I'muuepartsl. [IpoaykTel okuciieHus riaunepuHa. [loHsSTHE O MHOrOaTOMHBIX
COUpPTAaX. DPUTPUTHI, HEHTUTHI, TEKCUTHI.

®enoubl. CrTpoeHue, HOMEHKJIATypa, H30Mepusa. B3auMHOe BIMSHUE
aTOMOB B MOJieKyJe (CpaBHEHUE KHUCJIOTHBIX CBOMCTB (DEHOJIOB W CIHMPTOB).
Peakiuu rugpokcuiia: oOpazoBaHue (EHONSTOB, MPOCTBIX U CIOXKHBIX 3(QHUPOB.
OpueHTHpylOlllee  BIUSHUE TUAPOKCHIA B  pEAKIUAX  BIEKTPOPUIBLHOTO
3amelnenus. Konaencamus ¢ anpaerugamu. lIpuposiHble UCTOUHMKU U CIIOCOOBI
nosyuyeHus. J[Byx- U TpexaTOMHbIE (PEHOJbI, OKHCIEHHWE B XMHOHBL [loHsTHE O
JMTHUHE U MPOJYKTax €ro pacnaia.

IIpoctbie 3¢upsnl. Ilonyyenue, cpoiicTBa (yCTOMYMBOCTH K THUIPOJIH3Y,
oOpa3oBaHHe OKCOHHMEBBIX coenuHeHnii). CepHbiii 3dup, ero mMoxydeHue,
¢duznyeckue cBOMCTBA, XpaHEHHE, TPUMEHEHNE B OMOJIOTHUH U MEIUIIMHE.

O¢dupbl HEOPraHUYECKUX KUCIOT. TPUHUTPOTIUIIEPUH U €TO MPaKTUYECKOe
3HaueHue. DPupbl GochHOpHON KUCIOTHI, UX OMOJIOTMYECKOE 3HAUCHHE.



Kapoonnabublie coeannenusi. CrpoeHue KapOOHWJIBHOW  TPYIIIBL.
OO6pa3zoBaHue ajabAETUI0B U KETOHOB MPU OKUCIEHUH cnupToB. [Ipucoeannenue k
KapOOHWJIBHOM Tpynie BOAOPOJa, CHUHWIBHOM KHUCIOTHI, OuCynb(puUTa HaTpHs,
MarHuMOpraHuYeCKNX COEAUHEHU. Peakuny ¢ rugpOKCUIaMUHOM, THAPAZUHOM,
dbenunrunpazunoM. OOpa3oBaHue anerajgeil M KeTajled, HMX OTHOIIEHHE K
ruapoin3y  (CpaBHEHHME €O  CBOWCTBaAMHM  MpOCThIX  3hupoB). Peakiuu
OKCOCOEAMHEHN C yYacTHEM O — YIVIEPOJHOIO aTroMa: JEHUCTBUE TAJIOIEHOB,
anbAO0JIbHAsT M KPOTOHOBas KoHjaeHcanusa. OKHCICHHUE allbJIETUJIOB U KETOHOB
(npaBwiio Ilomosa). dopmanuH, €ro XpaHeHHE, NPUMEHEHHWE B OWOJOTHUU H
MEIUIMHE.

KapOoHoBble KuCJI0TBI. ['OMONOrHYeckuil psii. DIEKTPOHHOE CTPOCHUE
KapOOKCHIIFHOW TPYIIBI U KapOOKCHIaT-woHAa. BomopomHasi CBsi3b B KHUCIOTaX.
CBolicTBa KUCIIOT, NX (DYHKITMOHAIbHBIE POU3BOIHBIC: COJH, TAIOTCHAHT UIPHIBI,
aMuzIbl, CIOXHBIE A(UPBI, AHTHAPUILI, HUTPHWIBI, HUX TMOJydeHue. Peakuuu
yTepuPUKaUi B anu(paTUIECKOM U apOMATHUYECKOM pAy. ['MIpOIU3 CIIOXKHBIX
7¢UpoB (CpaBHEHUE YCTOWYUBOCTU MPOCTHIX U CIIOXKHBIX dPUPOB K THAPOIH3Y).
[TpousBoaHbIe KAPOOHOBBIX KUCIOT B mpupoze. [loHsTHEe O CTpOCHUM JIUIIUIOB U
KUPOB.

JIByXOCHOBHBIE KapOOHOBbIE KUCIOTHI. ['oMonoruueckuit psija. duzndeckue
U XxuMHuueckue cBoiicTBa. OcoOble CBOMCTBA AUKAPOOHOBBIX KUCIOT (Ha MpuUMepe
IIaBEJIEBOM, MAaJOHOBOM, SHTApHOM U TJIyTapOBOW KHUCJIOT). AHTUIPHIIBI
JIBYXOCHOBHBIX KUCIIOT. DTaneBas u TepedraneBas KUCIOTbl. CHHTETHYECKOE
BOJIOKHO (JIaBCaH) Ha OCHOBE Tepe(dTaIeBON KUCIOTHI.

HenpenenpHble KHACIOTBI. AKpWIOBass KHCIOTA, CTPOEHUE, PEAKLIHUH
nosmMepusanuu ee 3gpupos. [Tonstue o mactmaccax. @ymapoBas U MaJeuHOBAs
kuCnoThl. lluc-, Tpanc-uzomepus. OJleMHOBas, JHWHOJIEBAsS W JIMHOJICHOBAs
KUCJIOTHI. JKUJIKHAE KUPBI.

Oxcukucnorel.  OOpa3oBaHUE  OKCUKHCJIOT TPU  OUOXMMHYECKOM
THAPOKCUITUPOBAHUHM  KapOOHOBBIX KHCIOT, BOCCTAHOBJIEHUU KETOHOKHUCIIOT,
OKHUCJICHUH TJInKoJieH. Paznuuune a-, B-, y—OKCUKHCIOT B PEaKIUsIX JeruapaTaIuu.
Jlaktuael. JlakToHbl. BakHeWinme mnpeacTaBUTENd OKCUKHUCIOT: TJIAKOJIEBasd,
MOJIOYHasi, s0704yHasi, BUHHas. PacrpocTpaHeHrne B TPUPOJEC U TOJIY4YEHUE.
Crepeonsomepusi MOJIOYHOM M BUHHOM KHCIIOT. DHAHTUOMEPHI U THACTEPEOMEDBI.
Mezodopmel. Onumepsl. [Ipoexkunonnsie dopmynsl @umiepa. Parnemuueckue
CMeCH, CIOcO0bI pa3aeneHus pamuemaroB. [loHsTHEe 00 aCHMMETPUYECKOM CUHTE3E.

Okcokucnotel. [lupoBuHOrpagHas KHUCIOTa, MOJY4YEHHUE U3 MOJIOYHOU
KHUCIIOTBI,  JIeKapOOKCUIIMPOBAHKWE, TMPEBpAlllCHHWEe B  aJlaHWUH. 3HAYCHHUE
MUPOBUHOTPATHON KUCTOTHI B OMOXMMHUYECKUX TTPoIIeccax.

ApoMaTHYEeCKHUe OKCHUKUCIOTHI: cajnuuwioBas, raioBas. Ilonsitue o
TyOUITEHBIX BEIEeCTBAX.

YraeBoabl. Knaccudukamms. AnpaomneHTo3sl (prubo3a, ae30Kkcuprubo3a) u
aNbJAOTeKCO3bl (TJIFOKO3a, MaHHO3a, rajllakTo3a), UX CTPOCHHE W HAXOXKJCHHE B
npupone. OTKpbITass ©W UUKIAYECKas (GOpMbI TIIOKO3bl  (MMpAaHO3HAS U
dypanosnas). [nuko3umubii  ruapokcwi.  [lukiornenHass  TaytoMmepus |
MyTapoTaIus caxapoB. XapaKTEpHbIE OCOOCHHOCTH TJIMKO3UIHOTO THUAPOKCHIIA.
I'muko3uael U armukoHbl. PU3NYECKUE U XUMUYECKHME CBOMCTBA MOHOCAXapUJIOB.

8



YcranoBnenue CTPYKTYpBbI Caxapos: OKHCJICHHE, BOCCTAHOBJICHHE,
aNKWJIMPOBAaHUE, alnpoBaHue. KadecTBEeHHbIE peakUMd MOHOCAXAPUIOB.
Peakiuun  snumepuzanuu. Kondopmanuu rmoxonupanossl.  Konduryparms
UKINIECKON (HOpMBI prOO3BI U JIE30KCUPHUOO3HI.

@pyKTO3a KaK MPUMEP KETO3bI, €€ CTPOCHUE, CBOMCTBA U HAXOXKIEHUE B MPUPOJE.
CBs13b KOHQUTYpAIIMHU CaXxapoB C TIUIEPUHOBBIM aabAeru oM. CTEpUUEeCKUe psiibl.
Buramun C.

CaxaponogoOnpie  monucaxapunbl. Caxapoza. CTpoeHHne, HHBEpPCHUs
ONTUYECKOW AKTUBHOCTU MpPHU THUAPOIM3E. 3HAUCHHUE IS YKUBBIX OpPraHU3MOB.
ManbTo3a, 1aKkto3a. [loayyeHue U3 noaucaxapuaoB, CTPOCHUE U 3HAUCHHE.

['omo- wu rerepononucaxapuabl. Kpaxman, riaukoreH (GKUBOTHBIM
KpaxMmai),Jekctpanbl. CTpoeHue, Truapoiu3. PacnpocTpaHeHue B NOpuUpoAEe U
MPAKTUYECKOE 3HAUCHHUE.

Kneryatka. CtpoeHue ¥ NyTH XUMHUYECKOW MepepadOTKU, MPAKTUYECKOE
WCIIOJIb30BaHMEe. XUTHH U MypaMUH.

(30 gacoB)

A3oTcoaep:kaniue npousBoanbie yriaesogopoaos (OK-7, OIIK-1, I[1K-2)

AMUHBI. AMHHBI KaK MPOU3BOJIHbIE aMMuaka. OCOOEHHOCTH UX U30MEPUHU.
OOpazoBaHue M3  CHOUPTOB,  TaJOT€HONPOU3BOJHBIX,  BOCCTAHOBJICHUEM
HUTPOCOEANHEHUH, IPU AEKapOOKCHIMPOBAHUM AMHHOKHUCIOT. Poib cBOOOIHON
AJIEKTPOHHOM  Tapbl B TMPOSBJICHUM  OCHOBHBIX  CBOWCTB  aMHHOB.
[IpocTpancTBeHHble  (pakTOoppl U  OCHOBHOCTh. CBOIICTBa B  peakIusax
ANKUJIMPOBAHUSI, AlUJIMPOBAHUSI, JACHCTBUS A30TUCTON KHUCIOTHI. AJIKWJIAMUHBI.
AnmnvH. CTpoeHne, XMMUYECKHE CBOMCTBA U 3HAYCHHUE.

AMUHOKHCHOTHI. [Ipupo/iHbIE aMUHOKHUCIOTHI. METOAbI BBIICICHUS U
aHanu3a. OJHOOCHOBHBIE MOHOKapOOHOBBIE KHCIOTHL. ['OMoyormyeckuid psf,
U30MepHUsi U HOMEHKIaTypa. @u3nyeckre U XUMMUYECKHe CBOMCTBA. AM@oTepHas
npupona. buoxummyeckoe — JeKapOOKCHWIMpPOBAHHWE H  J€3aMUHHPOBAHUE.
CpaBHeHHE CBOWCTB O -, B -, Y — aMHHOKHCIIOT, OCOOCHHOCTH JeTHapaTaIliu.
ITentuaHas cBs3b. Jlakramel. [lonydenue 3aMeHuTENs TU1a3Mbl KpOBU. BakHeume
MPEACTABUTENN: TJIUIUH, alaHUH, JICULINH, CEpUH, BaJluH, [IUCTUH, acllapariHOBas
U TIIyTaMUHOBAas KHUCJIOTHI, TUCTUIWH, METUOHHWH, TpuntodaH, MPOJIUH,
dbenwnananud, Tupo3uH. [IpencraBieHue o coctaBe U CTPOCHUHU OEIKOB. THIIBI
cBsa3ell B Oenkax (aMuIHble, JUCYJIb()UAHBIE, BOJOPOIHBIE, COJIEBHIE)
CuHTEeTHYECKHE TIOJIMAMUJIbI: KarpoH, HelnoH. [Ipo6iema nCKyCCTBEHHOM MUIIIHN.

IeTeponukanyeckne coequHeHusi. [[ITHUYICHHBIE TETEPOIMKINYECKUE
COCIMHEHUs C OJHHMM TeTepoaroMoM: dypaH, nuppod, TuodeH. Ilonstue o6
apOMaTUYHOCTH TeTEePOIUKINYECKUX cucTeM. CHIoCOOHOCTh K  peakiusM
ANEKTPOGUIBHOTO 3aMelIeHUuss B 0 — TMojiokeHue. [luppon kKak CTpyKTypHas
enuaniia nopdupunos. Ilonsarue o crpoeHuu xmopodwmina, rema. Humod.
Tpunrodan, Tpuntamun. ['eTepoaykcun (MHIOMUITYKCYCHAsI KucioTa). mumazon
U €ro MPOU3BOJHBIC.

[IlecTuuiieHHBIE T€TEPOLUKIIBI C OAHUM aTOMOM a30Ta (MUPHUAMH), C IBYMsI
atomamMu  a3ota (nupumuauH). CTpoeHHME, TAacCUBHOCTH B  pPeaKIUAX
AIEKTPOGUILHOTO 3aMeIIeHHUs, OCHOBHOCTh. HukoTnHOBas kuciaora. Butamun PP.
[Ipon3BoaHbIC MUPUMHUANHA: TUMHH, YL, IIUTO3HH.



MOHOHYKJICOTHAOB,

KOH,Z[CHCI/IpOBaHHBIG

HyxkJ/ienHOBBbIE KHCJIOTHI.

reTCPOLUKINYCCKHEC

HOHHHYKHCOTHHHOﬁ OCIIN.

COCAMHCHHMHA.

Crpoenue

ITypunoBBIE
OCHOBaHHs KaK Aa30TUCThIE OCHOBAHUsA HYKJIEO3uIOB. lIpon3BomaHble mnypHHa:
aZICHUH, TYaHWH.

Iloagatne o CTPOCHHUHN MOHOHYKJICO3HUIOB,
JHK u PHK.

Bonoponnsie cBsi3u Kak (akTOphl, ONPEICISIONIME TPEXMEPHYIO CTPYKTYpPY
HYKJIEMHOBBIX KUCIOT. CTpoenue ATO.

(11acos)

5.2. Pa3feibl AMCUUIIMHBI M MEKTUCITUTIIMHAPHBIE CBSI3H C

obecnieunBaeMbiMi  (MOCJAEAYIOIIUMH) TUCHUUIITIMHAMU
HaunmeHnoBanue .
Ne No pa3enoB u TeM JaHHOU TUCIUIUIMHBI, HEOOXOIUMBIX IS
Ne 06ecHeuMRASMBIX M3y4deHus oOecrieunBaeMbIX (TIOCIIe YX) TUCIUIUINH
/1 (TToCIe Ty FOIINX ) yi FLYIOTIHIX) Auett
JUCLIUIUIHH
1. | buoxumus 11 12 14 15 16 17 18 19 20
2 | 'eneruka 15 16 17 18 19 20
3 | Monexysphas 11 | 12 | 14 | 15 | 16 | 17 18 19 |20
OHoIorus
5.3.  PACHOPEJAEJIEHUE YACOB I1O0 TEMAM U BUJIAM PABOT
Bur Camocrt. Pabora
[IOJATOTOBKH
Ne T Bcero
o €MBbI, pa3Jieibl 4ACOB [paktu dopmupye-
Jleximm | geckue | CPC MbIe
3AHSITUS KOMIIETCHIIUN
Beenenue. Mcropust pa3BUTHS U yCIieXu
COBPEMEHHOM OPraHN4eCKON XUMHH.
OCHOBBI CTPOCHHSI U aHATH3 OK-7,
1 PEaKIMOHHON CIIOCOOHOCTH 4 1 2 1 OIlIK-1,
OPraHUYECKUX COCTUHCHH. [IK-2
Knaccudukanus u HoMeHKIaTypa
OPraHUYeCKUX COCITMHCHH.
BanenTHbIe cCOCTOSIHUS aToMa yriiepoa.
Tunel XUMHYECKHUX CBSA3EH, MX OK-7,
2 XapaKTepUCTUKU. B3anMHoe BiusiHuE 4 1 2 1 OIIK-1,
aTOMOB B MOJIEKYJIaX, dJICKTPOHHBIE [IK-2
3¢ PexThI.
. OK-7,
o | Koo |3 |1 ok,
' [1K-2
K . OK-7,
4 HUCIIOTHO-OCHOBHEIE CBOHfTBa 5 1 1 OITK-1,
OpPTaHHYECKUX COCTUHECHHIA.
[1K-2
. OK-7,
5 HJIbI H30MEPHH OPraHMHueCKHX 3 5 1 OITK-1,
COEIMHEHMIA.
[1K-2
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Yrneromopossl. Obmas

OK-7,

6 XapaKTepUCTHKA, Kiaccu(uKanus. 4 1 2 1 OIIK-1,
AJTKaHBI U UKJIOATKAHBI. [IK-2
OK-7,
7 AJIKEHBI, aJKaJUEHBI. 4 1 2 1 OIIK-1,
[1K-2
OK-7,
8 AJIKUHBL. 4 1 2 1 OIIK-1,
[1K-2
OK-7,
9 ApoMaTHYECKHE YTIICBOAOPOIbI. 4 1 2 1 OIIK-1,
[1K-2
OK-7,
10 ["asloreHnpon3BOIHBIE YTIICBOIOPOIOB. 4 1 2 1 OIIK-1,
[1K-2
OKCHIIPOU3BOIHBIE YIIIEBOIOPOIOB. OK-7,
11 CrupThl, 0THOATOMHBIE 1 5 1 2 2 OIIK-1,
MHOT'0aTOMHBIE T1IK-2
OK-7,
12 deHobl. 4 1 2 1 OIlIK-1,
[1K-2
13 IIpocThie 3GUpBL. 1 1 OIIK-2
KapOoHUIIbHEBIE COETUHEHHS. OR-7,
14 5 1 2 2 OIIK-1
AJTbIETUIBI U KETOHBI. ’
[1K-2
KapOGoHOBBIE KHCIIOTHI U UX OK-7,
15 5 1 2 2 OIIK-1,
IIPOU3BO/IHBIE.
[1K-2
OK-7,
16 OKCH- ¥ OKCOKHCIIOTHI. 4 1 2 1 OIlIK-1,
[1K-2
VriIeBoAbI: MOHOCAXaPHIbI OK-7,
17 OJIMTOCaXapuIbl U HOJ‘II/IC&X;.pI/II[LI. 6 2 2 2 OIIK-1,
[1K-2
AMuHBI anupaTnIecKue u OK-7,
18 apoMaTHyYecKue, TIePBUIHBIE, 3 1 1 1 OIIK-1,
BTOPUYHBIE U TPETHYHBIE. [IK-2
OK-7,
19 AMUHOKHUCIIOTBL, IENTUIBI U OEIKH. 5 2 1 2 OIIK-1,
[1K-2
OK-7,
20 Hyxk/ienHOBbBIE KHCIIOTHI 3 2 1 OIIK-1,
I1K-2
BCEI'O (gacer) 108 18 36 25
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6. IlepeuyeHb ceMHUHAPCKHUX, MPAKTHYECKHUX U JIA00PATOPHBIX PadoT.

No No pazniena u Tembl HanmeHnoBanmne ceMuHapoB U tabopaTopHbeix | Tpymoe | OneHounsie | Dopmupye-
/T JUCTTATUTAHBI pabor MKOCTh cpencTaa MBbIE
(dacer) KOMITETCHITHH
1 [Texuuka TexHuka 0€30I1aCHOCTH. 3 VYcerHoe OK-7,
0€30I1aCHOCTH. HomeHnknatypa oprannyeckux cobecen., OIIK-1,
Homenknatypa coeIUHEeHU TIK-2
OpraHUYECKUX
COCTUHCHUI
2 Homenkiarypa Auikansl. [Tonyuenue. ®uznueckue u 3 Kontp. OK-7,
OpraHUYECKUX XHUMHUYECKHE CBOMCTBA Pa6ora, OIIK-1,
COCTUHEHUN YcTHOE [1K-2
KOHTPOJIbHAS cobecen.,
paboTa) OTYeT
A JIKAHBI
3 |ANKeHHI, AJkeHbl, ankaaueHbl. OU3HYSCKHE U 3 YcTHOE OK-7,
AJIKAIUEHDI, XUMHYECKHE CBOMCTBA cobecer., OIIK-1,
OTYET IK-2
4 |AJKUHBI Anknael. PU3ndecKkre U XUMHUYECKUE 3 YcerHOE OK-7,
CBOIICTBA cobecer., OIIK-1,
OTYET [1K-2
5 |Apomaruueckue ApomaTuieckue yrieBogopOabl. 3 YcTHOE OK-7,
YTIEBOAOPO/IBI, duznuecKkre 1 XMMUIECKHE CBOMCTBA cobecen., OIIK-1,
OTYET IK-2
Kommoks
uyM
6 | Couprsr CnupThl OIHOATOMHBIE U 3 VYcTHOE OK-7,
MHoroatoMHusle. Pusznueckue u cobecer., OIIK-1,
XUMHYSCKHE CBOMCTBA OTYET [1K-2
7 | deHOIBI ®enospl. Pu3nuecKrue U XUMHUYECKUE 3 YcrHOE OK-7,
CBOMCTBa cobecen., OIIK-1,
OTYET IK-2
8 | KapOoHuabHbIC KapOoHunbHbIE COETUHEHMUS. 3 VYcTHOE OK-7,
COEeTUHEHHS dusnueckre 1 XUMHUYECKHE CBOMCTBA cobecen., OIIK-1,
OTYET [1K-2
9 | KapboHoBbie KapOGoHOBBIE KHCIIOTHI U UX 3 YcrHoe OK-7,
KHCITOTHI u uXx | mpou3BoaHble PU3nUecKue u cobece., OIIK-1,
IMMPOXU3BOIHBIE XAMHYECKHE CBOMCTBA OTYET IK-2
10 | Vraesoupl, VrineBoasl. DU3HNYSCKUE U 3 YcTHOE OK-7,
XHUMHUYECKHE CBOICTBA cobecen., OIIK-1,
OTYET IK-2
11 | Asorcoaepaxariue AMHHBI, aMUHOKHCIOTEL, OEJIKH 3 YceTHOE OK-7,
OpraHUYEeCKHe du3ndecKkue U XUMHUYECKHE CBOMCTBA cobecen., OIIK-1,
COEIMHEHUSI OTYET [1K-2
(aMHUHOKHCJIOTHI,
OenKu)
12 | KOHTPOJIBHA A AHanu3 cIIOKHOU CMeCH 3 Oryer, OK-7,
3AJIAUA OPraHUYEeCKUX COCTUHEHUHN KOJIJIOKB OIIK-1,
UyM ITK-2
HUTOI'O 36

3.2 IINIAH CEMUHAPCKUX U ITPAKTUYECKHUX PABOT
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1. [IpaBwiia TEXHUKH O€30MACHOCTH MPHU padOTe B XUMHUUECKOU J1abopaTopuu.
TexHnka XWMHUYECKOTO JKcrmepuMeHTa. JlaGopaTopHble paboTBl MO MeToaaM
BBIICTICHUSI W OYHCTKHM OPTraHWYECKHX COCAMHEHMI (TeperoHka, BO3TOHKA,
NEPEeKPUCTAIUTU3AINSA, OSKCTPAKIUSA, OIpPEICICHHE TeMIepaTyphl IUIaBICHUS
BEILIECTBA).

CeMuHap 1Mo HOMEHKJIAType OPTaHUIECKUX COCTUHEHUH.
2. KoHnTponbsHas paboTa 1o HOMEHKJIATYPE OPTaHMYECKUX COCTMHCHHM.
JlaGopatopuble pa0OoThl. TexHHKa XMMHYECKOrO0 SKCIEPUMEHTA: IEePEeroHKa,
BO3TOHKA, TEPEKPUCTALIN3AMMS, OKCTPAKIUSA, OMPEICICHUE TEeMIepaTyphl
TIJTaBJICHUS BEIIECTBA.

3. CemuHap. BaneHTHoe cocrosHme atoma yriaepoma (Sp° -, Sp° -, Sp -
rubpuausanus). [lpupoma xmmudeckoit cBsizu. Kiaccudukanus peareHToB u
peakiui. B3anMHOE BIMsIHME aTOMOB B MOJIEKYJIE: UHAYKTUBHBIM U ME30MEPHBIN
s dextrl. JlabopatopHsie paboTel. Xpomatorpadus: xpomaTorpagusi B TOHKOM
cioe, ajcOpOIIMOHHAs  KOJOHOYHas Xpomartorpadus, pacnpeneauTeIbHas
xpomartorpadus Ha Oymare.

4, Cemunap. Hacsimennsle  yraeBogoponabl.  ['omonormyeckue — psibl.
N3omepus. XuMuyeckue CBOMCTBa alKaHOB M CIOCOOBI HMX TMOJy4YEHHUS.
PanukanbHbIE peaklnm.

JlaGopartopubie paboThl. [loyyeHre 3TUlIeHa U €r0 CBOMCTBA: B3aUMOJICHCTBUE C
OpOMHOI1 BOJIOM, OKHCIIEHHE [TIEPMAaHTaHATOM KaJusl, TOPEHUE.

[lonmyyeHnue ameTwiieHa W €ro CBOMCTBA: B3aMMOJIEWCTBHE C OpPOMHON BOJIOH,
OKHUCJICHHUE TI€PMAHTaHATOM Kallds, TOPEHHE, I[OJYyYEHUE METAJUIMYECKOro
MIPOU3BOJIHOTO — allETHJICHUAA cepedpa.

5. HenachllieHHble  yTIIEBOAOPOJBI.  ODTUJICHOBBIE M aAlIETUJICHOBBIC
yriieBo10poibl. CriocoObl TOJTyYeHHUsI aJJKEHOB U aIKWHOB, XUMUYECKHE CBOMCTBA.
Peakiuu snextpodumibHoro npucoenunenus. [Ipasuno MapkoBaukoBa. [lonsitue
0 G-KOMILJIEKCaX M OTHOCUTEIHHOU YCTOMYMBOCTH KapOOKATHOHOB.
Juenossie yrieBogoposl. [lomydyenue n xumuueckue cBoictBa. OCOOEHHOCTH
npucoenuHeHus k 1,3 — queHam.
6. Cemunap. ApomaTtudeckue yrieBogopoasl. (OCOOCHHOCTH  CTPOSHUS
apOMaTUYECKUX CUCTEM Ha mnpumepe Oenszosia. CriocoObl MOMydYEHUs, U30MEPHsI.
Peakuuu  snektpoduibHOTO  3amenieHuss  (raJoreHHpOBaHUE, HUTPOBAHUE,
CyJlb(pUpOBaHUE, ATKWIMPOBAHUE U AalUJIUPOBaHUE). YCTOWYUBOCTH G- U Ti-
KoMILiekcoB. [IpaBuia opueHTauu npu 3IeKTPOoPUIHLHOM 3aMEICHUH.

1. JlabopaTopHbie pabOThl. ApOMaTHYECKUE YTIIEBOJIOPOBI, UX (Pu3nyecKkue u
XAMHUYECKUE CBOMCTBA
8. Cemunap. Peakmuu HyKI€OQUIBHOTO 3aMEIICHUS TPU HACHIIICHHOM

YTIAEPOTHOM aTOME JUIsl TaJOTEHIPOU3BOAHBIX M CIIUPTOB. MEXaHW3M MOHO — H
OMMOJIEKYIISIPHOTO HYKIICO(PUILHOTO 3aMeleHus. Peakiny >MTMMUHUPOBAHUS.
JlaGopartopubie paboThl. CBOMCTBA OJJHO- U MHOTOAQTOMHBIX CITUPTOB.

Q. Cemunap. Couptel U (eHomnbl, (U3MUYECKHEe UM XMMHUYECKHE CBOICTBA,
CpaBHUTEJIbHAS XapaKTEPUCTHUKA.
JlaGopatopubie paboThl. CBolCcTBa (DEHOJIOB.
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10.  Cemwunap. KapbonwnbHbie coequuenus. CTpoeHue KapOOHUIBLHON TPYIIIBI.
Peakiuu HyKI€0(pUIBHOTO MPUCOCIUHEHUS MO KapOOHUIBHOUM rpynne. Peakiuu,
cBsa3aHHble ¢ CH-KHCIOTHOCTBIO Oi-YTJIEPOJHOTO aToMa. AJbJA0JILHO-KPOTOHOBAS
KOHJICHCAIHSI.

JlabopaTtopubie pabotbl. CBoMCTBa KapOOHWIIbHBIX coeauHeHui. Ilomyuenue
YKCYCHOTO ajbJeTuja, I[BETHAs peakius Ha (OopMalbIeTU C PE3OPLUHOM,
OTHOIIEHUE (OpMANTBJIETHIA W aleTOHA K OKHUCJICHHUIO IMIEIOYHBIMH PAacTBOpaMU
OKCHUJZIOB TSDKEIBIX METauioB, oOpa3oBaHue 2,4-mTUHUTPOGEHUITHIPA30HA
dbopMmanbaeruia, MoaydeHHe OKCMMa alleToHa, OTKPBITHE alleTOHA MIEPEBOJOM €ro
B nogodopm.

11.  Cemwunap. KapOGonoBwie kucCiOTh. CmocoObl TOJYYCHHS W XUMHUYECKUC
cBoiicTBa. CTpoeHHE KapOOKCWIBHOW Tpynnbl. DYHKIMOHAIBHBIE MPOU3BOHBIE
KapOOHOBBIX KHCIJIOT (COJIM, TaJOr€HAHTHAPHUIbL, AMHIbI, HUTPWIbI, CIOKHbIE
a¢upsl). Peakuuu stepudukanyu B anudaTuuyeckoM U apoOMaTUYECKOM Ppsiiy.
['unponus cnoxHbIX 3¢upoB. [loHsATHE O NUKApPOOHOBBIX KHCIOTaX U KETOHO-
KHCIIoTax (MajoHOBas, MHUPOBUHOTpaaHAs, aieTroykcycHasi). Kerto-eHompHas
TayTOMEPHUSL. Kupsl. Mbuia.

12.  JlaGopatopHbie paboThl. CBolicTBa KapOOHOBBIX KHCIOT: TOJyYEHUE
YKCYCHOM KHCJIOTBI U3 €€ COJIEM, OTKPBITHE YKCYCHOM KHCIIOTBI, OTKPBITHE
IIaBEJIEBON KUCIOTHl B BUJE KaJbLIUEBOW COJM, BBIIEJIECHUE BBICHIMX >KUPHBIX
KHCJIOT U3 MbliIa, 00pa30BaHHE HEPACTBOPUMBIX COJIEH KUPHBIX KUCIOT.

13. Oxcukucnorsl. PacnpocTpanenue B NpupoAe U NOIydeHHE. XUMHUYECKHUE
cBoiicTBa. OCOOEHHOCTH AErujpaTaluy OKCHKUCIOT. OnThueckass U30Mepus Ha
pUMepe OKCUKHUCIOT (MOJIOYHOHM, BUHHOI). DHAHTHOMEPHI U CTEPEOM30MEPHI.
[Tpoekumonnsie Gopmynsl Pumiepa. Pamematsl U crnocoObl UX paslesieHHus] Ha
AHTUIIOABI. ACCUMETPUYECKUIN CUHTES.

14. Cemunap. VYrneBoabl. Kiaccudukamuss MoHOCaxapujoB. YCTaHOBJIECHUE
CTPYKTYPbl MOHOCAXapuJOB Ha MpUMEpe TIOKO3bl U (GpykTo3bl. Tayromepus u
MyTapoTalusi paCTBOPOB CaxapoB, CBOMCTBA IMIMKO3UIHOTO rUApOoKcuia. [IeHTo3bl,
WX CTPOCHHUE U CBOICTBA Ha mpuMepe prubo3bl. [ucaxapuibl (BOCCTaHABIUBAIOIIUE
U HeBoccTaHaBnuBaromue). [lonucaxapumpl.

JlaGopatopubie paboThl. XWMHUECKHE CBOWCTBA YTIJIEBOJOB. TOHKOCIIOWHAS
xpomaTorpadus yrieBoJ0B.

15. Azotucteie coeuHeHUs. AMUHBI KaKk MPOU3BOJIHbIE aMMuaka. OcoOOEHHOCTH
HW30MEpPHH, XUMHYECKUE CBOMCTBA. AMHHOKUCIOTHI. Krnacuduxanus, uzomepus,
HoMeHkIaTypa. CrnocoObl mojydeHuss W crnenuduueckue cBoicTBa. benku,
MOHSATHUE O TIEPBUYHON, BTOPUYHOM, TPETUUHON CTPYKTYpE OCIIKOB.

JlaGopatopHbie pabOThl. XUMHYECKHE CBOMCTBA aMHUHOB, aMHUHOKHCJIOT U
oenkoB. bymakHast xpomatorpadus aMUHOKHCIIOT.

6.1. Ilnan camocTOATEJILHOM PA0OTHI CTYI€HTOB

Ne | Tema Bup camocrt. | 3axanne Pexomennyemast Koa-
Hel padoThI JuTeparypa BO
4acoB
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Brenenue. Hctopus Pabora c | [loogroroBka k | 1-9 OCHOBHOTO
Pa3BUTHUA U YCIIEXH TUTEPATypOH, | KOHTp. paboTe, | CHUCKA JIUTEPATYPHI
COBPEMEHHOM MAaTepUAJIOM | KOHCIEKT u 1-6
OpPraHU4YeCKOM XUMHH. | JEKIUU JIIOJIHUTEIILHOTO
OCHOBBI CTpOEHUS U CIIUCKA TUTEPaTypPhI
aHaJIn3 PEaKLIMOHHOMN
CIIOCOOHOCTH
OpPraHUYECKUX
COCTUHEHUM.
Knaccudukanus n
HOMEHKJIaTypa
OpPraHUYECKUX
COCTUHEHUM.
Banenrnsie cocrosaus | Pabdora ¢ IloaroroBka k | 1-9 OCHOBHOI'O
aToma yriiepojaa. TUIIbI | JIUTEpaTypoH, | yCTHOMY CIIUCKA JINTEePaTypPhI
XUMHYECKHUX CBSI3CH, MartepuaioMm | cobecen.,
UX XapaKTePUCTUKH. JIEKIIUI [IOJIrOTOBKA
BzaumHuoe BansiHIE oTyeTa
aTOMOB B MOJIEKYJIaX,
ANEKTPOHHBIC
a3 eKThI.
Pabora ¢ IMogroroBka x| 1-9 OCHOBHOT'O
Knaccudukanms JTUTEPATypOH, | YCTHOMY CIHCKA JINTEePATypPhl
OpPraHWYECKUX PEaKIui | MaTepuaioMm | cobecen.,
1 PEarcHTOB. JIEKIIUI IIOJArOTOBKA
oT4eTa
PaGora ¢ ITogroroBka xk | 1-9 OCHOBHOT'O
Kucnorno-ocnosubie JUTEPATypPOH, | YCTHOMY CITMCKA JINTEPATYPHI
CBOICTBa i
MarepuaioMm | cobecen.,
OpPTaHHYECKUX .
JU—— JIEKIAH MMOJIrOTOBKA
oT4eTa
Pabora ¢ IlongroroBka x | 1-9 OCHOBHOTO
Buer usomepum JTUTEPATypOH, | KOIJIOKBUYMY, | CIIHCKA JIUTEPATYpPhI
OpraHuYeCKUX ’ ’
COCTHHEHTL. MaTepI:IaJ'IOM IMOJArOTOBKA
JIEKIIUI oT4yeTa
VYTI1eBOI0POIBI. Pabora ¢ IlongroroBka x | 1-9 OCHOBHOTO
O6mas JTUTEPATypOH, | YCTHOMY CIHCKA JINTEePATYpPhl
XapaKTepUCTHKA, MaTtepuaioMm | cobecer.,
KIaccupuKaIus. JIEKIIUI [IOJArTOTOBKA
AJKaHbBI 1 oTyeTa
LIMKJIOAJIKAHEL.
Pabora ¢ IlongroroBka x | 1-9 OCHOBHOTO
TUTEPATypOH, | YCTHOMY CIHCKA JINTEPATYPhI
AJIKeHBI, aJIKaIUCHEL. MarepuaioMm | cobecen.,
JIEKIUH IIOATOTOBKA
oTYeTa
Pab6ora c IToagroroBka x | 1-9 OCHOBHOTI'O
JUTEPATYPOH, | YCTHOMY CIIMICKA JINTEPATYPhI
ATNKUHBL. MaTtepuaioMm | cobecen.,
JIEKITHHA OJITOTOBKA
oT4eTa
Pab6ora ¢ IToagroroBka k | 1-9 OCHOBHOTI'O
Apomaruieckue JUTEPATYPOH, | KOJUJIOKBUYMY, | CITUCKA JINTEPATYPHI
YII€BOAOPO/IbI. ’ ’
MaTepuajoM | MOATOTOBKA u 1-6
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JIEKIIUI oTyera JIIOJIHUTEIHFHOTO
[ToaroroBka K | crmcKa TUTEPATYPHI
KOJUIOKBHYMY
10 PabGora ¢ IMoxroroBka k | 1-9 OCHOBHOT'O
JINTEPATYpPOit CTHOM CIIMCKA JINTEPATYPHI
lanorennpon3BoiHbIE patypor, | y y patyp
MaTepuaioM | cobecer.,
YTJICBOJIOPOIOB. N
JIEKIIUI [IOJITOTOBKA
oT4yeTa
11 Pabora ¢ IlogroroBka k | 1-9 OCHOBHOT'O
OKcUnpou3BOAHbBIC .
JUTEPATypOr, | YCTHOMY CIHCKA JINTEPATYPHI
YTJICBOJIOPOIOB.
MaTepuaioM cobecen.,
CrnupTel, OTHOATOMHBIE N
JIEKIAHA IOArOTOBKA
A MHOIOATOMHBIE
oTyera
12 PabGora ¢ IToxnroroBka k | 1-9 ocHOBHOIO
JIUTEPATYPOH, | YCTHOMY CIIMCKA JINTEPATYPhI
DeHoJIbI. MarepuajioMm | cobecen.,
JIEKIIUI [IOJrOTOBKA
oT4yeTa
PaGora ¢ ITonrorosxka k| 1-9 ocHOBHOTO
JUTEPATypPOH, | YCTHOMY CIMCKA JINTEPATYPHI
IIpocTeie 3¢upsL. MaTepuajioM | cobecen.,
JIEKIINH IIOJTOTOBKA
oTyera
Pa6ora ¢ IToxnroroBka k | 1-9 ocHOBHOIO
KapOonuabHbIe JUTEPATypOH, | yCTHOMY CIMCKA JIUTEPATYPHI
COCIMHCHHSI. MarepuaioMm | cobecen.,
ANbaeruapl U KETOHBL. | JIEKIUN [IOrOTOBKA
oT4yeTa
Pabora ¢ IoxgroroBka k | 1-9 ocHOBHOTO
JIATEPATypOu CTHOM CIIMCKAa JINTEPaTypPHhI
Kap6oHoBBIE KHCTTOTHI PATYpou, | ¥ M patyp
MaTepuaioM | cobecen.,
Y UX MIPOU3BOJIHBIE. N
JIEKIIANA MMOArOTOBKA
oT4ueTa
Pabora ¢ ITonrorosxa k| 1-9 ocHoBHOTO
JTUTEPATypOH, | YCTHOMY CIHCKA JINTEePATYpPhl
OxcH- ¥ OKCOKHCIIOTBI. | MaTepralioM | cobecer.,
JIEKIIAH [IOJATOTOBKA
oT4yeTa
Pabora ¢ ITonrorosxa k| 1-9 ocHOBHOTO
JINTEPATYPOH CTHOM CITHCKA JINTEPATYPEI
VTIIeBOIBI: patypon, |y y paryp
MartepuaioMm | cobecen., ul-6
MOHOCaXapHU/Ibl, o
JIEKIIANA MOArOTOBKA JIIIOJTHUTEIHLHOTO
OJIUTOCaXapHUIbl U
oT4ueTa CIHCKA IUTEPATYPhI
MOJICAXaPUIBL.
IloaroroBka x
KOJUIOKBMYMY
AMUHEBI Pabora ¢ IToxgroroBka k | 1-9 ocHOBHOTO
amndarnaeckue u JUTEPATYPOH, | YCTHOMY CIIMICKA JINTEPATYPhI
apoMaTHYeCKHe, MaTtepuaioMm | cobecen.,
TIEPBUYHEIE, JIEKIIAHA MMOArOTOBKA
BTOpUYHBIC U oT4ueTa
TPETHYHBIC.
AMMHOKHUCIIOTHI, Pabora ¢ IMoxgroroBka k | 1-9 ocHOBHOTO
MENTUIBI U OCIKH. JIUTEPATYPOH, | YCTHOMY CIIHCKA JINTEPATYPHI
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MaTepuaioM cobecen.,
JICKIH I HOJTOTOBKA
oT4eTa
Pabora ¢ IMoaroroBka k| 1-9 0CHOBHOIO
HyKIeHHOBbIC JUTEpPaTypou, | yCTHOMY CIIUCKA JINTEePaTypPhI
CHCIOTHL MaTepraom cobecer., 1
JIEKIIUH IMOJrOTOBKA
oT4eTa
CocraBienune | IToaroroska 1-9 ocHOBHOTO
00001IaIUX | OTYETa CIHCKA JINTEPATYPHI
KontposnbHas 3amaua Ta0JIMII, CXEM ul-6 1
JITOIHUTEIBLHOIO
CIIUCKA TUTEPaTypPhI
BCETI'O (uachr) 25
62 MeTOIlH‘IeCKl/Ie YKazaHusl no OopraHms3anuu n KOHTPOJIX0

CAMOCTOSITEIbHOM Pa00ThI CTYAEHTOB

1. Bxonno#t xoHTposb. [IpoBepka 3HAHMI MO OpPraHUYECKOM XUMUU B 00BEME
IIKOJIbHOU MTporpamMMbl (KOHTpOJIbHAs paboTa).
2. [IpoBeieHre KOHTPOJIBHBIX pa0OT MO TEMaM:
2.1.HomeHknaTypa OpraHu4ecKiuxX COeIMHEHUIA.
2.2.AHanu3 peakiiMOHHOM CIIOCOOHOCTU OPTaHUYECKUX COCTMHEHUM.
2.3.YrieBogoposl
2.4.Couptsl, 3(pupbl, KapOOHOBBIE KUCIOTHI
2.5.KapOoHUIIbHBIE COECTUHECHHUS
2.6.A30TCcoepKaIIME TETEPOIUKIIBI
3. [IpoBeneHne KOUIOKBUYMOB 110 TEMAM:
3.1.YrneBogopoasl (peakuuu paauKaIbHOTO 3aMeElICHUs,
MPUCOEINHEHUS, FIEKTPOPHUIBHOTO 3aMEIICHMUS).
3.2.Peakuun HYKJICOPUIBLHOTO 3aMEUIEHUs Yy HACBHIIIEHHOIO aroMa yriiepoja
(raJoreHOnpPOU3BOIHbIE, CIUPTHI, 3PUPHI).
3.3.HykneoduiibHble peakiuu KapOOHWILHOW TPYNIbl (adbACTU/IbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI U UX MPOU3BOJIHBIC); UX POJIb B OMOJIOTUH.
3.4.YrneBoasl
4. CocraBiieHHU€ TaOJIHI] — KOHCIIEKTOB!
4.1. Knacchel coeTMHEHUN — TUITBI XUMHUYECKUX PEAKIIHi.
4.2. HykmeopunbHble peakIWM IOpH aToMe yriepoma B SP° - u Sp° —

TUOpUIN3ALNH

ANEKTPOPHUIBHOTO

4.1. Knaccot coeOunenuii — munovl XuMu4ecKux peakuui ™

OKUCITUTEILHO-

Tun IIpucoenune-
. BOCCTAaHOBUTE- | 3ameuieHue Omuwennenue

peakiui HUE

JIbHBIE
Knacc
COe/TMHe- [O] [H] Sr S | AR Ag E, E,
HUU

*OTMETUTH IMPHUHOUIINAJIBbHYIO BOSMOKHOCTDL JaHHBIX peaKuHﬁ " IIPUBCCTU
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KOHKPETHBIN NpUMep Ha KKl MEXaHU3M PEaKIUU

4.2. Hykneounvhwle peakyuu npu amome yenepodda Sp° - u Sp* — aubpudusayuu

Cybctpar Hyxneodun [TpoaykT

["anoreHoyriaeBo10poIbl
CrupTsl

AJbaeruapl ¥ KETOHBI
KapOoHOBbIE KHCIOTBI U
UX MPOU3BOHBIC

7. IlpumepHasi TeMaTHKA KYPCOBBIX IPOEKTOB (PadoT) — HE IIPETYCMOTPEHO

8. YYHEBHO-METOJNYECKOE OBECIIEYEHUE KYPCA
Jlureparypa

a) OCHOBHAsI JIMTepaTypa

1. Tpasens @.B. Opranndeckas xumus : yaueOHoe mocooue /s By30B. T.1 - 3-¢
u3n. (31.)— M.: U3n-Bo bunowm. Jlaboparopus 3uanunii — ISBN: 978-5-9963-
0406-6 - 2013 — 368 c. - Pexxum noctymna ObC «M3marenscTBo «JIaHby -
HEOrp. AOCTYII.

2. Tpasenp @.B. Opranuueckas xumus : yaeOHoe rmocodue i By30B. T.2 - 3-¢
u3. (31.)— M.: U3n-Bo bunowm. Jlabopatopus 3nanuii — ISBN:978-5-9963-
2110-0 - 2013 — 517 c. - Pexxum noctyna ObC «M3narenscTBo «JlaHb»- HEorp.
JOCTyT

3. Tpasenp ®.B. Opranuueckast xumus : yaeoHoe rmocodue i By3oB. T.3 - 3-¢
u3n. (31.)— M.: U3n-Bo bunowm. Jlaboparopus 3uanumii — ISBN: 978-5-9963-
2111-7 - 2013 - 388 c.- Pexxum moctyna ObC «M3marenscTBo «JIaHbY - HEOTp.
JOCTYTI

4. ®unkensiirerid b. JI., Daensiireitn O. A., [Ipoitnakos A. I'.Opranuueckas
xumust: B 2 4. Y. 1 — Upkyrck: M3a-Bo MpkyT. roc. ya-Ta — 2013 — 148 c.
ISBN: 978-5-9624-0810-1 — 51 aks.

5. Dpensurteitn O. A., @unkensiuteitn b. J1., IpoiinakoB A. I'. u ap.
Oprannueckas xumus: B 2 4. Y. 2. HykneouibHbIe peakiiuid B OpraHUuYECKON
xumun. — Upkyrck: M3a-Bo UpkyT. roc. ya-ta — 2014 — 95 c.- ISBN: 978-5-
9624-1144-6 — 36 k3.

6. IlpakTtukym mo opranmdeckoi xumun: yue6. mocodue / B. U. Tepenun [u ap.];

pen. H. C. 3edupos. - M. : bunowm. JIaGoparopus 3nanuii, 2010. - 568 c.-

ISBN 978-5-94774-942-7 - 36 ok3.

8. IlpakTuky™m MO OpraHUYECKON XUMHUH [ DIEKTPOHHBIN pecypc] : yued. mocooue
JUTst CTYA. By30B, - OBK. - M. : bunowm. JIaboparopus 3nanuit, 2010. - Pexxum
noctyna: U3 "bubmuotex". - 20 noctymnos. - ISBN 978-5-94774-942-7

9. TI'pann6epr U. U. Opranndeckas xumus: yaeOHUK s 6akanaBpos / 1. U.
['pann6epr, H. JI. Hawm. - 8-e u3z. - M.: FOpaiit, 2012. - 608 c. ; 22 cm. -
(bakamnasp). - ISBN 978-5-9916-1660-7 - 30 k3.

=~
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10. UBanog, B. I'.  Opranunueckas xumusi. Kpatkuit kypc: yueb. nocooue / B. I'.
NBanos, O. H. I'eBa. - M. : Kypc : Undpa-M, 2015. - 221 c. - ISBN 978-5-
905554-61-2. - ISBN 978-5-16-009819-7. - ISBN 978-5-16-101306-9 - 10
IK3.

B) IONOJIHUTEIbHAS JUTEPATypa

1. Peytos: O.A., Kypu AJL, bytun K.II. Oprannueckas xumus: 4. 1.- 4-e usn.
(a11.) (Knmaccuueckuit ynuepcuterckuii yueonuk) — Mocksa: BMHOM.
Jlab6oparopus 3Hanuii —ISBN 978-5-94774-611-2 - 2012 - 567 c. - Pexum
noctryna U3 «bubanorex» Heorp. JOCTYII.

2. PeytoB O.A., Kypr A.JL., Byrun K.I1. Opranuueckas xumus: 4. 2.- 4-e u3f.
(a11.) (Knmaccuueckuit ynupepcurerckuii yueonuk) — Mocksa: BMHOM.
Jlaboparopus 3Hanuii —ISBN: 978-5-9963-0809-5 - 2012 — 623 c. - Pexxum
nocryna U3 «bubanorex» - Heorp. A0CTyN

3. PeyroB O.A., Kypr A.JL., byrun K.I1. Opranuueckast xumus: 4. 3.- 4-e u3.
(a11.) (Kimaccuueckuit ynupepcurerckuii yueonnk) — Mocksa: BMHOM.
Jlabopatopus 3nanuii — ISBN: 978-5-9963-1099-9 - 2012 - 544 c.- Pexxum
nocryna U3 «bubanorex» - Heorp. AOCTYM

4. PeytoB O.A., Kypu A.JL., bBytun K.I1. Oprannyeckast xumus: 4. 4.- 4-e u3.
(a11.) (Knaccnueckuii yHUBepCcUTETCKHM yueOHUK) — MockBa: BUHOM.
Jlabopatopus 3nanuii — ISBN: 978-5-9963-2276-3 - 2012 — 726 c. - Pexxum
nocryna U3 «bubanorex» - HeOrp. AOCTYM

5. boposnes U.B. Oprannueckass XuMusi: TEPMUHBI 1 OCHOBHBIE PEAKLIMH 3HAHUM.
VYyebnoe mocodue. — (311.) - MockBa: BUHOM. JlabopaTtopus 3Hanuit — ISBN
978-5-94774-755-3 - 2010 — 359 c. Pexxum noctymna ObC «13aaTenbeTBO
«JIanby»- HEeorp. Joctyn

6. DOnenpmreiin O.A., llleBuenko I'.I'., Poxuna E.®. u ap. Oprannyeckass Xumusi
/mabopaTopHble paboThl/. MeTonuueckue pekoMeHnaanuu. UpryTck,
Npkyrtckuii yausepcuret, 2008. —30 c.

NHTepHeT-UCTOYHHUKH

chemistry.ssu.samara.ru - opraHu4yecKasi XuMHus;

cnit.ssau.ru - opraHudeckasi XuMusl SJICKTPOHHBIN YIeOHHK

informika.ru - opranuueckas Xumus;

formulad4.narod.ru - opranndeckast XUMust

byTtneposckue coobuienus http://butlerov.com - aHT10-pyCcCKOS3BIYHBIN
HayYHbIH XUMUYECKUH KypHaI

InfoChem's SPRESIweb - http://www.spresi.com - 3.8 million reactions.

7. ChemReact500: Personal Internet Edition -
http://scistore.cambridgesoft.com/software/product.cfm?pid=4041 - 500000
reactions.

oW E
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://www.spresi.com/
http://scistore.cambridgesoft.com/software/product.cfm?pid=4041

8. ChemReact68: Personal Internet Edition -
http://scistore.cambridgesoft.com/software/product.cfm?pid=4008 - 68000
reactions.

9. ChemSynth: Personal Internet Edition -
http://scistore.cambridgesoft.com/software/product.cfm?pid=4007 - 180000
reactions.

10. Organic Syntheses - http://www.orgsyn.org, OxsateiBaeT Toma 1-84 Organic
Syntheses

11. WebReactions - http://webreactions.net, 1-2 million reactions.

9. MaTepHaJILHO-TeXHl/I‘IeCKOG o0ecreuyeHue ANCHUIIINHBI

Ayautopusi sl IPOBEACHUS 3aHSATUN JICKIIMOHHOTO THUIA O00OpyAOBaHa
TEXHUYECKUMHU CPEICTBAMHU OOyUCHHUS, CIYKAITUMHU I TIPEACTABICHHS YIeOHOU
uHopMaIuu OOJBIION AyJUTOPUH IO AUCHUIUTHHE «OpraHudecKas XUMUS»:
npoektop Epson EB-X03, skpan Digis;

y4eOHO-HATJIAITHBIMA ~ MOCOOUSIMU, OOECTICYMBAIOIIMMU  TEMaTUUYECKUE
WUTIOCTpaui 10 auctuiuinae «OpraHudeckas XUMUS» B KOJIMYECTBE O IIT,
MIPE3EHTAIINH TT0 KaXJI0H TEME TTPOTPAMMBL.

JlaGopatopuu, OCHaIllEHHbIE JIAOOPATOPHBIM OOOPY/IOBAHUEM; TOMEIIECHUE
JUTSL XpaHEeHUS ¥ MPOoQUIAKTHYECKOr0 OOCTY>KMBaHUS yueOHOTO 000pynoBaHus 6
kopnyca UI'Y. JlaGopaTtopuu o00OpyIOBaHBI CIENHUATU3UPOBAHHON (y4eOHOM)
MeOenbio Ha 12 MocajioyHbIX MECT Kaxast, JOCKOM MEJOBOM, BBITSKHBIC MIKA(DHI,
y4eOHO-HaTJISTHBIMU OCOOUsIMU, o0ecreynBaIUMU TEMaTUYECKUE
wunocTpanuu (nepuoanydeckas cucrema siemeHToB .M. MenneneeBa, TaOiuiibl
KJIACCOB OPTraHUYECKUX COCTUHEHUN), CIICTYIOIINM 000pYI0BaHUEM:

1) MarHUTHBIC MEIIAJIKH,

2) MEXaHUYECKHE METIANKH,
3)  IITaTUBHI,

4) BOJSTHBIC OaHU,

5) IUTUTKH,

6)  koyiOOHarpeBartes,

7)  cymWIbHBIC IKA(BHI,

8) Becsl BK-300,

9)  pedpakromerp A60e, Mmogeabr RMT,

10) HeoOXoauMbIil HAOOP PEAKTUBOB U MOCY/IbI.

KommproTepnsiii  kmacc (yueOHast ayauTopwisi) [JIsi TPYIMIOBBIX |
WHIUBUIYAbHBIX ~ KOHCYJBTAIlMH, TEKYIIEr0 KOHTPOJS M MPOMEKYTOYHOU
aTTeCTAIK, OPTAHU3AIMN CAMOCTOSITEIbHON PaboThl 000pyI0BaHA TEXHUUYECKIMU
CpeACTBAMU OOyUCHMUS:

Cuctemubiii 610k PentiumG850, Mounutop BenQ G252HDA-1 mit.;
Cucremubiii 0noxkAthlon 2 X2 250, Monutop BenQ G252HDA - 8 mir.;
Cuctemusiit 6510k PentiumD 3.0GHz, MonuTtop Samsung 740N — 3 miT.;

Momno6nok IRU T2105P — 2 mit.;

Cuctemnsbiit 6510k Pentium G3250, Monutop BenQG955 — 1 mit.;

Cuctemnsiit 6510k Pentium G3250, MonuTtop BenQ GL2250 — 1 wit.;

Cucremnniii 6510k Pentium G3250, Monutop Samsung T200 HD — 1 mit.;
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Cuctemnsbiit 6510k Pentium G3250, MonuTtop Samsung T190N — 1 mmT.;

Cuctemnsbiit 6510k Pentium G3250, Monutop Samsung 740N — 1 miT.;

[Tpoextop BenQ MX503; skpan ScreenVtdiaEcot.

C HeorpaHWYeHHBIM JIOCTYNOM K ceTh MHTepHEeT u obecrieueHreM JI0CTyIa
B AJICKTPOHHYIO HHPOPMALIMOHHO-00PA30BaTENBHYIO CpE/ly OpTaHU3alUH.

10. O6pa3oBaTejibHbIE TEXHOJIOTHHI

B mporiecce n3ydeHus: AUCIUTIIMHBI UCTIOIB3YIOTCS KaK TPAIUIIMOHHBIE, TaK U
WHHOBAIIMOHHBIC TEXHOJIOTHH, aKTUBHBIC U HMHTEPAKTHBHBIC METO bl OOYICHHUS:
WH/IMBUIyaJIbHBIC U TTapHBIE (OPMBI pabOTHI B paMKaX TEXHOJIOTHH YKPEIUICHUS
TUIAKTHYECKUX SIUHUI], 00BSICHUTEIHLHO-UILTIOCTPATHBHOTO OOYUEHHUS C
DJIEMEHTaMU TPOOJIEMHOTO U3II0KEHHU S, UHTETPATHBHO-MO/TYJIbHASI TEXHOJIOTHS,
caMocCTosiITeNbHas paboTa, JabopaTopHas paboTa, JIEKINH, MPE3ECHTALINH,
TPEHUHTH, KOHCYIbTAIUS, KSHC-METO | T. 1.

11. Ouenounsie cpeacrsa (OC)
11.1. Ouenounnie cpeacrsa (OC) a1 BXOAHOT0 KOHTPOJIA

1. [IpuBenute mpUMEphl, OOBICHSAIONIUE OCHOBHBIC TMOJIOKEHUS TEOPUU
XUMHUYECKOTO cTpoeHust A.M.byTtneposa.
2. OObsicHuTe siBieHWe u3oMmepun. Kakue BUIBI M30MEPUH OPTraHUYECKUX

coenvHeHuii Bam wu3BecTHBI? IIpuBenuTe CTPYKTYpHBIE (OPMYJBI H30MEPOB,
orBeyaromue ooei popmyne CsH;;O, Ha30BHUTE HX.

3. KakoBa »ieKTpOHHasT NpUPOJAa XUMHUYECKHMX CBS3€d B  MOJEKYyJIax
OpraHu4ecKux coenuHeHuit? YTo BbI 3HaeTe 00 OpraHUYECKUX paJuKaiax, MoHaX?
N306pa3ure cxeMaTuyecku CBOOOTHOPATUKAIBHBIA M MOHHBIM Pa3pbiB OJHON W3
C-H-cBs3eit B MOJIEKyJi€ TPOMaHA.

4, HazoBuTe Kiacchl OpraHUYeCKUX COCTUHEHHM, HMEIOIIUX CIICIYIOIINE
(GyHKIIMOHATBHBIE TPYTIIHL:

_ =0 —0 0O
Con ¢S, —=C=0 —NH, —No, cZ_

Kakue BemiecTBa Ha3bIBalOTCS TomoJioraMu? UTo Takoe roMOJOTMYECKud ps?
Hanummre 1 Ha30BUTE NMEPBBIC MATH YICHOB TOMOJIOTUYECKOTO Psiia STUHA.

5. Uto Ttakoe ruOpmmmzanus? Kakwe Tumel ruOpuau3aniid BaM H3BECTHBI?
JlaiTe moHsiTHE O ©- W 7T- CBsI3ax. OOBSICHUTE CTPOCHHE METaHa, JTUJICHA U
aleTUJICHa.

6. Kakoil Tun peakiuid XxapakTepeH Uil HACBIIICHHBIX YIJIEBOJIOPOJOB —
ankaHoB? Hamwuimure ypaBHEHHE pEaKIUM B3aUMOJACHCTBHS dTaHa C XJIOPOM Ha
CBETY.

7. HazoBute nepBbie 1eCITh MPEACTABUTENICH TOMOJOTUYECKOTO Psijia aJKaHOB.
OnummTe ux (pU3nYecKue CBONCTBA.

8. Yro Ttakoe uumkionapaguuel? Hamummre cTpykTypHble (OpMyIbl Bcex
BO3MOXHBIX H30MEpOB, uMeromux coctaB CsHyy.

Q. [IpuBennTe HECKOJIBKO COCIMHEHUI KJlacca aJKeHOB, aJIKaJIMEHOB, HA30BUTE
ux. Kakue peakuuu xapaktepHsl g Hux? Hanummre peakuuio B3auMOJEHCTBUS
nporiena ¢ HBr.
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10. Yo Takoe xayuyk? Kakue npupojHble MOJIMMEPHI BaM ele u3BecTHbl? UTo
TaKo€ MOJINMEP, MOHOMEP, CTEMEHb MOJUMEPU3ALNUU?

11. KakoBbl OCOOEHHOCTH CTPOCHHMSI M XUMHUYECKUX CBOMCTB alleThieHa?
Hanummre peakiuio B3auMoeicTBus OyTrHa-1 ¢ BOJIOH.

12. VYkaxuTe OCHOBHBIE OTJIUYHMS apOMATUYECKUX COCIUHEHHH OT APYrux
HEHACBIIIIEHHBIX YTJIEBOJIOPOOB Ha MMpUMepe OEH30J1a U €r0 TOMOJIOTOB.

13. KakoBbl TpUPOIHBIE HCTOYHUKH YTIeBOnO0poAoB? HazoBuTe OCHOBHBIC
00acT MPUMEHEHHUS ATKaHOB, IUKIOATKAHOB, apOMAaTHYECKUX COCAMHEHUN.

14. IlpuBenurte ypaBHEHHUs PEAKIMI B3aHMMOJEHCTBHS METHUJIOBOIO CHHpPTa C
METATTHYECKUM HATPUEM, STUJIOBBIM CIIMPTOM, YKCYCHON KHCIOTOM, OpOMUCTHIM
BOJOPOJOM, KHCIOPOJIOM.

15. OOwsacHute kuciple cBoiictBa (enona. [IpuBenaure peaknmio ¢eHoma ¢
METaJUIMYECKUM HaTPUEM, TUAPOKCHIOM HATpHsl, OPOMOM.

16. Hanummre 31eKTpOHHYIO (HOPMYITY YKCYCHOTO alibjieruja, OObSICHUTE €ro
XUMUYECKUE CBoMcTBa. Hamummre peakuuioo B3aUMOIEHUCTBUSL YKCYCHOTO
aJIbJIeruJia C BOJOPOIOM, aMMHUAaYHbIM PACTBOPOM OKCHAA cepelpa.

17. Hanummwmre >1eKTpOHHYIO (HOPMYTY MPOMHOHOBON KHUCIOTHL. OOBACHUTE
XUMUYECKUE cBoWicTBa KucioT. llpuBeaure peakiuu  B3aUMOJECHUCTBUS
MPOMMOHOBOMN KHUCIIOTHI C TUAPOKCUIOM HATPHUs, STHIOBBIM COUPTOM, XJIOPOM Ha
CBETY.

18. KakoBa reHeTHuecKas CBs3b MEXKAY YIJIEBOJOPOJAaMH, CIIHPTaMH,
anbJIeTUaMU U KapOOHOBBIMU KHciioTaMu? [TokaxuTe 3TO Ha MpUMEPE OKUCIICHHUS
ATaHa.

19. K kakomy Kjaccy OpraHMYeCKHUX COSIUHEHMI OTHOCATCS kuphl? [IpuBeante
CTPYKTYpPHYIO  (opMylly 3KHpa, MNpH THAPOJHU3E KOTOPOro obOpasyercs
nabMuTHHOBAs kKucynota — C;5H3 COOH. Hanummre 3Ty peakuuro.

20. Yrto Takoe yraeBoabl? OMNUIIMTE XUMUYECKUE CBONCTBA M CTPOCHHE
TJIFOKO3BI.

21. HanummTte CTpyKTypHBbIE (DOPMYIIbI METUIIAMUHA, METUIIDTUIIAMUHA,
JUMETIWIdTWIAMUHA. Kakyro peakiuio Ha HWHAUKATOP MOKaXKYT 3TH aMUHbBI?
OOBscHUTE 3TO.

23. OObsicHUTE, TMMOYEMYy apoMaTHYEeCKHE aMUHBI 00JiamatoT Oosiee ciaObIMU
OCHOBHBIMHU CBOMCTBamu, uyeM anudaruyeckue. ONUIIUTE XUMUUECKHUE CBOMCTBA
aHWINHA.

24. [loueMy aMUHOKUCIIOTBI SIBJIAIOTCS aM()OTEPHBIMU BEILIECTBAMU, a UX BOJIHbIE
pacTBOpsl  He  3nekTponpoBoAHbI?  Hammmmre  cTpykTypHble — (DOpMYIIBI
AMHHOYKCYCHOW U 0.-aMUHOIIPOIIMOHOBOW KHUCJIOT.

25.00bsicHuTe  ctpoeHue  OenkoB.  Hammmmre — dopmyny — aumnentuaa
AMUHOYKCYCHOW U 0.-aMUHOIIPOIIMOHOBOW KHUCJIOT.

26. Kakue BerecTBa 00pa3yroTcs Mpy THAPOJIA3E HYKICMHOBBIX KUCIOT?

11.2. Ouenounsie cpeacrsa (OC) st Tekymero KOHTPOJIS

YriaeBoaopoabl
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1. Hanmummmre cTpyKTypHBIE (POPMYITBI CIETYIOMNX YTIIEBOAOPOIOB:
a)  METWITWIM300yTUIIMETaH,  O)TpUMETUI-BTOPOyTWIMETaH, B)  2,5-
TUMETHIITEKCaH, T) 2,4-TMMeTHI-4-3THIIOKTaH.

2. Harmummre cTpykTypHBbIe (OPMYJIIBI H30MEPHBIX YIieBoa0po0B cocTaBa CgHig.
HazoBuTte 3TH yriaeBog0poIbl.

3. [Tomy4uTe ¢ MOMOIIBIO peakiuu Bropiia clieIyroIie yriieBoI0POIbI:

a) 2,3-mumerunoOyrtaH, ©0) 2-MeTwiIrekcan, B) 24-auMeTwirentaH, r) 2,2,4-
TPUMETHIIIICHTAH.

4. Vicnonb3yst HATPUEBYIO COJIb COOTBETCTBYIOIIEH KUCIOTHI, TIOTYIUTE

3-MeTuimneHTaH. HamumumTe peakinuio HATPOBAHUS YIIIEBOJAOPOAA W MEXaHU3M
ATOM PEaAKIINH.

5. Hanmmmmure cxemy pacnaaa ruiponepeKkucei:

e
CHy-CH,—CH,—CH-O—0—H CHy-CH, —C—0—0—H
CH, CHj

oOpa3oBaHME KOTOPBIX BO3MOXHO B IIPOLIECCE OKHUCIECHUS MPEAEIbHBIX
YTIIEBOJOPOIOB.

6. Hanumure cTpykTypHbIE (POPMYIIBI CIEAYIOIUX YIIIEBOAOPOIO0B:

a) CUMM-METUJIM3OMPONUIIATUIIEH, 0) HECUMM-METHUIN3ONPONUIITHICH, B) 2,3-
TUMETWINEeHTEeH-1, 1) 2,5,5-TpuMeTunrentes-3, 1) 2,2,6-TpuMEeTUIOKTEH-4.

7. Hanmummre cTpyKTypHBbIE (POPMYIIbl U30MEPHBIX YrieBoaopo1oB coctaBa CgHi
Y HAa30BUTE UX.

8. Kakoil yrineBogopoJl MOMyYUTCS MPH AETUAPATALMH BTOPUYHOTO OYTHUIOBOTO
cnupta? [1lo kakoMy MexaHU3My NPOXOJUT PEAKINS OTIIEIIIEHNS BOJbBI?

9. IlonmyuuTe STUICHOBBIE YTIEBOAOPOIB U3 CIEAYIOIMINX TajlOre€HOMPOU3BOTHBIX:
OpomucToro BTop-0ytuia, 2-0poM-3-MeTWiITeKcana, 3-0pomM-2,3-I1umMeTui-

IICHTaHa

10.Ykaxure, Kakvue COCAMHEHHS MOTYT OBITh TMOJYy4Y€Hbl WX TMPOMWICHA U
M30MEPHBIX OYTUIICHOB TIPH IEUCTBUM HA HUX CEPHOM KUCIOTHI U 3aT€M BOJIBI.

11.Hanummre CTpyKTypHBIE (OPMYIIBI ATHICHOBBIX YIJIEBOJIOPOJOB, O30HH]IBI
KOTOPBIX TIPU  paclICIUICHUH BOAOHM o0pa3yroT: a) dopMmanbaeruy U
METWIYKCYCHBIM  anpleruj, O) aleTOH ¢ TMPONUOHOBBIA  albACTHUll, B)
METWJIU30TPONMUIKETOH U (hOpMaTbIACTHI.

12.1lpu o30HMpOBaHUU yTIEBOAOPOAOB cocTtaBaC;Hy, moNydeHbl aneToH u
JTUMETUII-YKCYCHBIN anbaerusl. Hanumure cTpykTypHyo GopMyity yrieBoaopoaa
Y HA30BUTE €ro.

13.Hanummure cTpyKTypHBbIE (POPMYIIBI CACTYIONIUX YTIEBOI0POIOB:
a) 2,3qumetuniOyraaueH-1,3, 6) 2-merunrekcaaueH-1,4,
B) 2,5-nuMeTuiarekcaauen-1,5.

14 Hanmummure CTpyKTypHBIE (DOPMYIBI W30MEPHBIX JIHEHOBBIX YTJIEBOJIOPOIOB
coctaBa CsHg 1 HazoBUTE UX.

15.Hanummre cxemMy NOJy4YEHHUsI XJIOPONPEHA W3 alleTHIICHA, PEAKIHUI0 €ro
MOJIMMEPHU3ALIUY.
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16.Hanummre peakiuio B3aUMOJEHCTBHUS 2-MeTHINeHTaaueHa-1,3 ¢ Opomom u
OpOMUCTBIM BOJIOPOIOM.

17.Hanumure CTPYKTYpHbIE dbopmybl U30MEpPHBIX  alleTUJICHOBBIX
yraeBoaopoaoB coctaBa CgHio 1 Ha30BUTE HX.

18.ITomyunTe u3 COOTBETCTBYIOIIIETO JUTaJIOT€HOMTPOU3BOHOIO
W3OIPONUIIALIETUIIEH U HAIUIIUTE JUIsl HErO YpaBHEHHUs peaKIUil ¢ OpOMHUCTHIM
BOJIOpOJI0M, BooM (1o KyuepoBy), aMMuauyHbIM pacTBOPOM OKCHJIa cepedpa.

19.Hanmummmure  cTpykTypHBbIE (opMynbl yriaeBogopoaa coctaBa CsHg, ecnm
U3BECTHO, YTO OH pearupyer ¢ OpoMoM, aMMHAuYHBIM PAacTBOPOM OKCHJIa cepedpa,
P TUAPATAINH J1a€T METHUIN30TIPOITAIKETOH.

20.Hanumure crpykryphyio ¢opmyny Kekyne-Tune mist 6enzona. [louemy ona
HE COOTBETCTBYET HCTUHHOMY CTPOEHHUIO MOJIEKYJIbI OeH301a?

21.KakoBbl OCHOBHBIE NpH3HAaKH apoMartnyeckux cucreM? [loscHuTe mMpaBUIIO

XHOKKEIS.

22 IlpuBenuTe TpaBWiIa OpUEHTAIMM B OCH30JILHOM SJIpEe W MEXaHU3M
MEKTPOPUILHOTO 3aMEIICHHS B apOMAaTUYECKOM SIIPE.

23. Hamummre peaknuu OpoMupoBaHusi (B MPUCYTCTBUM  KaTalu3aTtopa)
CIIEIYIONIUX COETUHEHUMN: HTHIOEH307a, HUTpoOeH3o0a, (heHona, OpomOeH30a.
OObsicHUTE, KaKhe U3 ATUX COCAMHEHHM BCTYIAIOT B PEaKIMI0 OpOMHpPOBAHUS
Jerye u

noyemy?

24. B xakux COSAMHEHUSX HAOII0aeTCs COTTIACOBAHHOE BIMSHUAE 3aMECTUTENCH:

n-0poMdpeHo, m-Xa0pOpoMOEH301, M-AUHUTPOOECH301, 0-Kpe30J1?

25. VxkaxuTe TOJIOKEHHS, KOTOPBIE Jierde Bcero OyAeT 3aHUMaTh Cylb(orpyria
npu cylbpupoBaHuu o-xjopdenHona, n-opomdenona, n-HUTpodeHoa.

26. Kakuwe mpoAyKTHl TOMY4YalOTCS TPU B3aUMOJICHCTBUHM TpomeHa U 2-
METUJITIPOIIeHa ¢ XJIopoBojopoaoM? Kakoil u3 3THX alKeHOB 0oJjiee aKTUBEH B
peakuusix d3JeKTpouIbHOTO mpucoenunenus? Jlaiite 000CHOBaHHME TPABUITY
MapKOBHUKOBA C YYETOM CTaTUYECKOTO U JUHAMUYECKOTO (DaKTOPOB.

2. HanmummuTe peakiuio u3omnpeHa (2-metunoyraauena-1,3) ¢ oqauM Mosiem Opoma
Br,. O6bsicHuTe mpuurHy 00pa3oBaHus NMpoayKTa 1,4-nmpucoeuHeHUS.

28. CpaBHUTE PEAKIIMOHHYIO CIIOCOOHOCTh BUHUIIXJIOpH/IA (XJIOPITEHA), STUJICHA U
OporeHa B peaknusax dJIeKTpouibHOTO mpucoenuHeHus. J[ns wHambomee
aKTUBHOTO M3 HUX HAIUIIUTE PEAKITUIO0 THAPOOPOMUPOBAHUSI.

29. IIpoBenuTe mMocienoBaTeILHOE MPUCOSAMHEHUE IBYX MOJIEH OPOMOBOIOpOa K
nponuHy. Ha30BUTE KOHEUHBIN TPOAYKT PEAKLIUU.

30. Hanumwure peakuuio MPUCOCIWHEHUS XJIOPOBOJAOPOAA K aKpUIIOBOM
(nponenoBoil) kuciaore. Kakumu ¢dakTtopamu 0OyCIOBIEHO MNPUCOEAUHEHHE

XJIOPOBOJIOPO/Ia MPOTUB TpaBmiIa MapKOBHHKOBA?

31. Hanummrte peakiuu rajJoreHupOBaHUs, TUAPOTATOTCHUPOBAHMS, THAPATAIIUN
(B KUCJIOW cpeJie) dTUJIeHa, MponuieHa, OyTeHa-1, 2-metunmpornena, ¢hymapoBoi
KUCJ0THI. ONMUIINTE MEXaHU3M KaKJI0M U3 3TUX peaKIui.

32. CpaBHUTE PEAKIIMOHHYIO CTIOCOOHOCTH MPOTICHA, 2-METHUJIMPOIEHA, dTHIICHA U

XJIOpITeHa (BUHWIXJIOPHAA) B PEAKIUSIX AIEKTPOYUIBHOTO TPUCOCTUHEHUS.
Pacnionoxure nepeunciaeHHbIe COSTUHEHHSI B PSJ] 0 YMEHbBIIICHUIO PEAKIIMOHHON
CIIOCOOHOCTH.
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33. Jlaiite oOocHOoBaHue TpaBWJy MapKOBHUKOBA Ha TMPUMEpPE peaKiui
rUpaTaluy U TUAPOTAIOreHUPOBAaHUS MPOINEHa W 2-MeTuinponeHa ( ¢ ydetoM
CTaTUYECKOr0 U AMHAMHUYecKoro (axtopoB). PaccMoTpuTe BIMSIHUE 37€KTPOHHBIX
3G (}eKTOB aNKUIBHBIX TPYNI HA CTAOWIBHOCTH IEPBUYHOTO, BTOPUYHOTO U
TPETUYHOTO KapOOKATHOHOB, PACHOJOXKUTE HMX B pPsAJl IO YMEHBIICHUIO
ctabuibHOCTH. OOBsICHUTE, KaKUMH (akTopamMu OOYCIOBIIEHO MPUCOETUHEHUE
IpOTUB mMpaBuia MapKOBHHMKOBa K O,3-HETpeAeNbHbIM KUCIOTaM (Ha MpuMepe
aKpUJIOBOU

KHCJIOTHI).

34. Hanumwute peakiuu TrajJOT€HUPOBAHUS, TUIPOTATOTEHUPOBAHUS U
rupupoBaHusi Oyranuena-1,3 u 2-mertunoOyraguena-1,3 (uzonpena). OObsicHUTE
BO3HMKHOBEHHUE MpoaykTa 1,4-npucoearHenus. Yem OOBICHSIETCS MOBBIIEHHAS
CTaOMJIBHOCTh KapOOKaTHOHA AJUTHJIBHOTO TUIIA MO CPABHEHUIO C AJIKUJIbHBIM?

35. X10pOeH30J1 MIMPOKO HCHOIB3YETCS KaK PACTBOPUTENb W MOJYIPOIYKT IS
CUHTE3a JIEKApCTBEHHbIX BewlecTB. [lomyuure xmopOeH3oa u3 Oenszona. Onummure
0 CTaausM MEXaHU3M pEakUuH, OOBACHUTE, KAKHUM CIIOCOOOM T'€HEpUpyeTcs
aeKTpodUiIbHAS YacTHUIIA.

36. Peakiusi OpomMHpOBaHUS aHWIMHA MCHOJB3yeTcs B (apMaleBTUYECKOM
aHanM3e JUJIsl KOJIMYECTBEHHOTO ompejeneHus aHuiauHa. OO0bsACHUTE, MOYEMY IS
IPOBEICHUS] PpPEAKIUU He TpeOyeTcss KaTraliu3aTop W B KadyecTBE pearcHTa
UCIIOJIB3YETCSl BOJHBIM pacTBOp Opoma (OpomHas Boja). Hamumure cxemy
peaKkuuu.

37. Peakmust GpomupoBanus GeHoJIa UCTIOIb3YeTCs B (hapMaleBTUYECKOM aHAIIM3e
s oOHapyxeHus (penona. Kakol mpoaykT oOpasyercss B pe3ysibTaTe peakuuu?
Hanumwmre cxemy peakuuu. CpaBHUTE yCIOBUA NPOBEACHUS  pEaKUUU
OpoMupoBaHus (eHOa U OEH30JIa.

38. Ilpu OpoMupoBaHuM OTUIOEH30JIa 3aMEIICHUE MOXXET TMPOUCXOJUTh B
apoMaTU4EeCKOM sifjpe U B OokoBoM 1enu. [IpoBenure OpoMupoBaHue STUIOEH30a
0 KaXJOMY W3 JTHX HAIIPaBJICHUM M HA30BUTE NPOAYKTHI PEAKLMM. YKaXuTe
MEXAHU3M ITUX PEAKIUM.

39. Ilokaxure neiictBue M-3(h(peKTOB aMHUHOTPYMIBI U ANBIACTHAHON TPYMIBI Ha
pacnpeiesieHue JIEKTPOHHOM MIOTHOCTH B O€H30JbHOM KoJiblle. Ha npumepe 3tHx
3aMecTUTelNeld 00bICHUTE OpUeHTHpYIollee BiausiHue (opuenTtantsl [ u Il pona).

40. Paznenute 3aMecTUTEIN B OCH30JbHOM KOJIbIIE HA TPyNIbl opueHTaHToB (I u
Il ponma): rugpoKCWIIbHAs, METUJIbHAs, KapOOKCHIIbHASI, HUTPOTPYIIA, aTOMBI
rasoreHoB. Kakoe (akTHBHpYIOIll€e UM J€3aKTUBHUPYIOIIEE) NEHCTBUE POSBISAIOT
OHH B PEAKIIUIX JIEKTPOPUIHLHOTO 3aMEeIICHUs?

41. CpaBHUTE pEAKIMOHHYIO CIOCOOHOCTh B PEAKIUAX AJIEKTPOPHILHOTO
3aMEIleHUs] CIIEAYIONIMX Map COeAMHEHMM: aHWIMHA U OeH30ja, XJIOpOeH30a U
Tolyojna, OeH3zojla u OeH3anmpaeruaa, (eHosara HaTpus U ¢eHona, OCH30MHOU
KHUCJIOTHI U (heHoIa.

42. Hamumute peaknuu: a) OpomupoBaHus OeH30ja, (eHosla, aHWIMHA,
HUTPOOEH30J1a, Tolyosda; O) cyiabdupoBaHus ToJyoJsia, HadTalMHA, AaHWUJIWHA, B)
HUTPOBaHUs O€H30J1a, OEH30ITHOM KUCIIOThI, METOKCHOEH30J1a.
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I'anoreHonpou3BoaHbIC, CIUPTHI, (PEHOJIbI

1. PacnonoxxuTe BCe€ H30MEpPHbIC XJIOPOYTaHbI B TOPSJKE YBEIMYCHUS UX
PEaKIIMOHHOMN CITOCOOHOCTH B peakimsax Sy2.

2. IloueMy oOMBIIEHHE TIEPBUYHBIX aAJKWITAJIOTCHHUIOB CJIEAYEeT IPOBOIAUTH
IeJI0YaMHt, a TPETUYHBIX - BOJION?

3.1Ipu peakumn I~ + RBr — Rl + Br  oTHocuTelnbHass CKOPOCTh MPHU
pa3subix R paBna: CHz = 1,00; C,Hs = 1,71; uzo-C3H; =44,7; tpet-C4Hg = 108,

[To kakOMy MeXaHU3My HJAET 3Ta peakuus?
4. IlpuBenute npuMepsl aMOMIEHTHBIX HMOHOB. Ilpeasiokure oOnTUMaNIbHBIE
YCIIOBUS JUIsl IPEBpAIEHUs] OPOMHMCTOTO M30IpOIuia: a) B 2-HUTponponaH, 0) B
W30IPONMIIHATPUT.
5. Hanumure ctpykrypHbie ¢opmyibl BemectBa coctaBa CsHiiBr, koTopoe npu
TMJIPOJN3€ JaeT TPETUYHBI COUPT, a NpU AETUAPOOPOMHPOBAHUM -
TPUMETHIIITUIIEH.
6. Hamummure cTpykTypHble (QOpPMYJBl MEPBHYHBIX, BTOPUYHBIX M TPETUUHBIX
criuptoB coctaBa CgHi3 OH u Ha3oBuTE HX.
7. Hanmummute cXxeMbl CJIeNYIOMMUX MPEeBpAILCHUI:
a) xjopuctoro OyTuia B OyTaHoI-2,
0) 2-6pom-3-MeTHIINIEHTaHa B 3-METHITIEHTaHOI-3.
8. Iomyunte cnmpthl peakuued ['punbsipa, u3 Qopmanpaerunga U OPOMHCTOTO
U30NPONWIMArHUs, YKCYCHOIO ajbJeTua U OpOMHUCTOrO BTOP-OyTHIIMarHus,
METHIJI-3THIIKETOHA U OPOMUCTOTO MPONUIMArHHUS.
9. HamummuTe peakuuio W TPUBEAUTE MEXAHU3M BHYTPUMOJIEKYJISAPHOU MU
MEXMOJIEKYJIIPHON AeTupaTtaluu OyTHIOBOTO CIIUPTA.

10. HamwummTe cxembl peakiui OKHCICHHsS BTOP-OYTHUJIOBOTO CHIHUpPTa W
MPOMUIIOBOTO  CIIUPTA.

11. PacnosoxuTe Mo JEerKOCTH JIeTUapaTalluy CIEayOIUe CIIUPTHI:
4-meTrimieHTanon-1, 3-MeTuia0yTaHo-2, 3-METHITICHTaHOI-3.

12. Hanmummre cTpyKTypHYIO opMyiy BemecTBa coctaBa CsHi,0, ecnu uzBecTHo,
YTO OHO pearupyer ¢ METAUIMYECKUM HATPUEM C BBIJCICHUEM BOJOpPOJa, MpHU
okuciieHun paetT kertoH coctaBa CsHi; 0O, a mnpu geruaparamuu  oOpasyer
TPUMETHUIIITUJICH.

13. Tlouemy (eHOITBI MPOSABIAIOT 00JIEE KUCIIBIE CBOMCTBA, YEM CITHPTHI.

14. 13 6en3oina nonxyuute n-opomdenost, TpudOpomMdpeHo.

15. KakuMm crmoco6oM MOKHO pa3ieNIuTh cMeCh (peHo1a u OEH3UIOBOTO cripTa’?
16. HanummuTe peakiuio METHIHOIUAA C BOJHBIM PACTBOPOM THAPOKCHIA KaJIUS
KOH. Onumure wMexaHW3M peakiud. 3aBUCHUT JM CKOPOCTh PEAKIHH OT
KOHIICHTPAIIMU peareHra?

17. HanummTe cxemy peakiiuu B3auMOJICHCTBUSI H-MIPOMIIOPOMHIAa C aMMHAKOM,
UMAHUIOM HATPHUsA, OTOKCHUAOM HaTpus, ISTWIAMUHOM. JlaliTe omnpeneneHue
noHsATUI0 "HykIeodun". Beienure B KaXXI0M peareHTe HykJeopuibHy0 4acTh. K
KaKHUM KJIaccaM OPTaHWYECKUX COSTUHEHHUM OTHOCSTCS MOJTyYEHHBIE BellecTBa?
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18. IlpoBenure peakuuio TPeT-OyTHIOPOMHIA C BOJAHBIM PACTBOPOM THIAPOKCHIA
Kanug. OnummuTe MeXaHu3M. YKaXHUTe CTaauio, JHUMHUTHPYIOLIYIO CKOPOCTb
peaKkiuu.

19.Hanummre peaknuio rtuaponusa ammwiopomuna CH,=CH-CH2Br u
u3ornponuwiopoMuia. B kakom citydae peakius mouieT ¢ 00JbIIe CKOpoCThI0?
20.Kakue coequHeHus: MOTy4aroTCs MPU JEHCTBUU TOKCHIA HATPUS B CIIUPTOBOM
pacTBOpe Ha 2-XJIOPHPOIaH 2-MeTHIXIopponan? ONUIINTE MEXaHU3M PEaKIIHU.
21.IlpuBenuTe peakuio AETUAPATALNHA STUIOBOIO U TPETOYTUIIOBOTO CIMPTOB. B
KaKOM Cllydae peakuusi MONAET C MEHEEe KOHIECHTPUPOBAHHBIM PACTBOPOM
KUCJIOTHI? OOBSCHUTE MEXaHU3M.

22.benmsunitonun CgHsCH,l sBnsieTcss cuiibHBIM J1akpuMatopoM ('monunenckuit
cine3orounBbiii ra3"). Ilomyunte OeH3mwmitogun u3 OEH3UJIOBOIO CIHPTA.
OOBsSICHUTE MEXAHU3M PEAKLIUU.

22.2tunxaopu;  (CpeACTBO JUIsl  MHTAISIMOHHOTO HApKo3a) TOJy4aloT B
MPOMBIIIUIEHHOCTH W3 3TWJIOBOTO criupTa. Hanummre cxeMmy cuHTe3a U OOBSCHUTE,
KAaKOM peareHT HY’KHO B3ATbh JJIs1 IPOBECHUS PEAKIINH.

23.KanpuiaoBblid coupT (OKTaHON -2) — IEHHBIA NPOIYKT, BBIICISICMBIH U3
KacTopoBoro Macina. Ilonyuute W3 KampuiaoBOrO CHUPTa COOTBETCTBYHOLIUN
opomun (2-6pomoktan). Hamummmre peakiuio 1o cTagdsM U OOBSCHHUTE, IIO
KaKoMy MeXaHu3My - Sy 2 wiu Sy 1 — uner ata peakmus.

24.  JlwpTtunoBelii 3¢up (CpeACTBO Ui HapKo3a) TMOJIydaeTcs IEHCTBUEM
sTWiaTa Hatpus Ha sStwinoaun. Hanumure cxemy peakumu. Yto sBisieTcs
HYKJICO()UJIOM B IAaHHOW PEAKIUU U M0 KaKOMY MEXaHU3MY OHa MPOTEKaeT?

OxcocoeruHeHUst
1. Hamummure cTpykTypHBIe (DOPMYJIBI M30MEPHBIX alIBJETHIOB W KETOHOB
obmeit popmyrsl CsH;oO 1 Ha30BUTE UX.
2. Pacrionoxute B psAa MO peakIMOHHOW crocoOHocTu  (yObIBaromiei)
CJIETYIONTUE COCTUHEHHUS: alleTOH, MyPaBbUHBIN albJACTUl, YKCYCHBIN abJCTH/I.
3. Hanummre peakuud B3auUMOJEHCTBUS —MPOMMOHOBOTO  albJETHIA C

OuCynb(UTOM HATpPHUs, CHUHWIBHOW KHUCIOTOW, THUIpokcuiamuHoMm. I[IpuBemute
MEXAHU3M PEAKLUU.

4, Hanummre peakuuu B3auMOJEHCTBUS aleTOHa C  (EHWITHIPA3HHOM,
ATUJIOBBIM CIUPTOM. OOBSICHUTE MEXAHU3M PEaKIUH.
5. PacnonioxkuTe TpUBENCHHBIE HUXKE COCAMHEHUS B TOPSAKE YBEIUYCHHS

CKOpPOCTH 00pa30BaHUs [IUAHTUAPUHOB: allE€TOH, O- XJOPIPOMUOHOBBIN aJIbACTH/I,
YKCYCHBIN alibAerul. Hamuimmre cXxeMbl 3TUX peaKni.

6. Kakue BemiecTBa MOTYT MOJIYYUTHCS IPU AJIbJA0JIBHON KOHICHCAIMU METHII-
sTUsIKeTOHa? Ha3oBUTE MX MO COBPEMEHHON MEKIYHAPOIHON HOMEHKIIATYPE.

1. Hanummre cxeMy peakiuuu yKCYCHOTO aJIbJIETHAA C MPOIUIOBBIM CIIUPTOM
(B MpPHUCYTCTBUU MUHEPATILHOU KUCIOTHI). Ha30BUTE MPOAYKT peaKIUH.
8. W3 stunaneruneHa noiydute OyTaHOH M HANUIIUTE JIJII HETO PEaKINH C

CUHWIBHOM KHUCIOTOM, OucynbpuToM HaTpwsi, TuapokcuinamuHom. [IpuBemute
MEXAHU3M PEAKILUN.
Q. Hanumumre peakuuro ajba0JIbHOM KOHACHCALIMU ITPOAYKTA 030HOIU3A

27



2-MeTWIreKceHa-2

10. Hcnonp3ys B KadyecTBE HCXOJAHOIO BELIECTBA ALETWIEH, MOJIYYUTE
KPOTOHOBBIN aJIbAETU U HAIMIINTE ISl HETO PEAKIUI0 C CUHUIBHOW KMCIIOTOM.
11. Hanummwure  cxeMy  OKHUCIEHMS  IPOINMOHOBOTO  albleruna H
METUIITHIIKETOHA.
12. Hanumwre crpykrypHyto Qopmyny BemectBa cocraBa C,HgO, ecnu
U3BECTHO, 4TO OHO JaeT Oucynb(PuUTHOE COEOUHEHHE, pearupyer ¢
THAPOKCHIIAMUHOM, JIa€T PEaKIUI0 CcepeOpsSHOro 3epKajia M OKHCIAETCS B
M30MaCISHYIO KHCIIOTY.
13. CpaBuute smeKkTpoHHOE cTpoeHue oxcorpymnmnbsl ¢ C=C-cBsa3bio. [louemy
OKCO- COCIMHEHMSIM CBOMCTBEHHBI PEAKIIMH HYKICO(DUIHLHOTO MPHUCOCIMHEHUS
AN?
14. HanummMre peakuuy MOJYyYEHHs CIEIYIOUIMX aleTalied Yepe3 CTaaulo
oOpazoBanus  mojiyaneraineid: 1,1-  mgudTOoKCcumpomaHna, 1,1-muMeTrokcu-2-
MEeTUJI0yTaHa.
15. Hanumure cxembl peakiuil B3aUMOJEHUCTBUS YKCYCHOTO aibJeruaa u
alleToHa C TUAPOKCHWIAMHUHOM, THAPA3UHOM, 2,4-muHUTpodeHmiruapazuiom. [lo
KaKOMY MEXaHU3MY IIPOTEKAIOT 3TH PEaKUu?
16. Hanumwure peakuuio anpJOJbHOW  KOHACHCALMH, KaTaU3HPYEMYIO
KHCJIOTAMU WM OCHOBAaHMSIMHU, IS IPONaHaId U nponaHoHa. ONUIINTE MEXaHU3M
anb0NAbHOM KOHAeHcauu. OObsicHuTe npuuuHy nosBiaeHuss CH-KUCIOTHBIX
CBOMCTB y anpleruaoB. Kakoe nmpeBpalieHne npereprneBaroT NOIyYEHHbIE allbI0IH
IIPU HarpEeBaHUU?

KapOoHoBbie KHCJIOTBI

1. Hanumure crpykrypHbie ¢popmyssl kucioT coctaBa CsHigO, u HazoBuTe
uX.

2. N3 GpoMHCTOrO 3THIa MOTYyYUTE TPOINUOHOBYIO KUCTIOTY.

3. Hanummure ypaBHEHUS peakiuii, ¢ MOMOIIbIO KOTOPBIX AalleTOH MOYHO
IPEBPATUTh B U30MACIISTHYIO KUCIIOTY?

4. HazoBuTe KMCIOTHI, KOTOPBIE MOJIyYalOTCs MPU OKUCIEHUU HU300yTHIIOBOTO
CIIUPTA, MACISTHOTO aJIbJIETUa, TeKCAaHOHA-2.

5. N3 Opomuctoro u300yTHiia TMOITYYUTE HU3OMPOMMIYKCYCHYIO KHCIOTY H

HallMIIUTE [UIsi HEEe YPAaBHEHMsS pEakuuid ¢ aMMHUAKOM, MSTUXJIOPUCTHIM
bochopoM, 3THUIIOBBIM CHUPTOM (B IPUCYTCTBUH CEPHOM KUCIOTHI).

6. [TonmyunTe yKCYCHOSTHUIIOBBIM 3(Up, UCHOJIB3YyS B KAuyeCTBE HCXOJHOTO
BEILIECTBA ALICTUJICH.

7. OOBsicHUTE, TTOYEMY XJIOPYKCYCHAsl KUCJIOTA SIBJIsIETCS OoJiee CHIIBbHOM, yeM
YKCYCHasl.

8. Yem 00bsiCHUTH Ooiiee KucCIble (IO CPaBHEHUIO CO CIIUPTAaMHU) CBOWCTBA
KapOOHOBBIX KUCIOT?

Q. Hanummrte cxembl B3aMMOJIEHCTBUSI MacIsTHOM KHUCIIOTHL: a) ¢ MPOMUIOBBIM

CIIUPTOM, 0) ¢ MATUXJIOPUCTBIM (PochopomM. Ha30BUTE MPOAYKTHI PEAKIIUN.
10. Onummre MEXaHW3M PEAKIUU MOJYyYEHUsS METHUIMPONUoHaTa (METHUIOBOTO
a¢urpa IPOMUOHOBOM KUCIOTHI) UX COOTBETCTBYIOIIUX KUCIOTHI U CIIUPTA.
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11. Meruacanuuuiar OTHOCUTCS K TPYyNIe HEHAPKOTUYECKUX aHAJIbI'€THKOB.
[TonyunTe MeTWICATMIMIAT, MCHOJB3Yd peakuuto stepudukanuu. Onuiure
MEXaHU3M PEaKIIMH.

COOCH,

OH

METUJICATHLIMIIAT
12.  AnetwicamuiuioBast KHUCJIOTa (aciupun) MIPUMEHSETCS KaK
HEHAPKOTHYECKU  aHanmbretuk. [lomyunTe aneTWICAIMIUIOBYIO  KHUCIOTY,
WCITOJIB3YsI PEaKINI0 ATepuPuKanuid U OOBICHUTE HEOOXOJAMMOCTH KHCIOTHOTO
KaTanu3a.

COOH

OCOCH,

aleTUIICATTMIIMIIOBAS KUCIIOTA
Oxcukncaorsl. OnTH4YecKas H3oMepus

1. Hanummre crpyktypHble (GopMyibl okcukuciaor cocrtaBa C4HgOs u
Ha30BUTE UX.

2. Hanummure ctpykrypHbie popmyiibl okcukuciioT coctaBa CsHigO3, Ha30BUTE
UX. YKQXKNATE COCINHEHUS, UMEIOIINE ACUMMETPUYECKHE aTOMBI yTIIE€pPOaa.

3. Hanumure  ypaBHeHMss  peakuuid  (opmanbaerujga, IpOMNHOHOBOrO
anpaeruaa, 4-MeTWIreKCaHOHa-3 ¢ CMHWIBHOW KucnoToi. [IpoBemute rumponus
MIPOYKTOB IPUCOEAVNHEHUS U HA30BUTE MOJYYEHHBIE COCTUHEHUS.

4, [TomyunTe U3 MPONMMOHOBOM KUCIOTHI MOJIOYHYIO KUCIIOTY W HAIIUIIUTE JJIS
HEe YPaBHEHUS PEAKIUH C MATUXIOPUCTHIM (HOCHOPOM U ATHIIOBBIM CITUPTOM.

5. [IpuBenuTe cxeMmbl PEaKUUi CIECIYIOIIUX IMPOU3BOIHBIX NUPOBUHOTPAIHOU
KHUCJIOTBI: XJIOPAaHTUAPHUIA, OKCUMA.

6. Hanumure cxemy o0pa3oBaHust IAKTHIa MOJIOYHOM KUCIIOTHI.

7. Hanummre cxemMbl B3aUMOJEHCTBUS MUPOBUHOTPAAHON KHCIOTHL: a) C
THAPOKCUIIAMUHOM, 0) C 3THIIOBBIM CITUPTOM.

8. Hamumure  mpoekimoHHbie  (OPMYJIbl  ONTHUYECKHX  AHTHUIIOIOB

(3HAHTHOMEPOB) - OKCUMACISTHON KUCIOTHl. OTMETHTE B HUX ACUMMETPUYECKHE
aTOMBI yTriepoja (XupaibHble HEHTPHI).
Q. Kakue  onTuyeckue  HM30MEpbl  HA3BIBAIOTCA  JAMACTEpEOM30MEpamu
(nnactepeomepamu)?
10. Hanummre nDpPOEKIMOHHbIE (OPMYJbl ONTHUYECKHX HW30MEPOB BHHHOMU
KHUCTIOTHI U HA30BUTE HX.
11. Kakue coenuHeHUs, HECMOTPS Ha HAJWYHME ACHMMETPHUYECKUX AaTOMOB
yriepoaa, He o0JanalT ONTHYECKOW akTUBHOCTHhIO? B kauecTBe mpumep
IPUBEIUTE ME30BUHHYIO KHCIIOTY.
12.  UYto Takoe pamemuueckas dopma? Kak HaswpiBaeTcs panemuueckas dopma
BUHHBIX KUCJIOT?

29



13. Kak moxHO u3 D-s05109HON KHCIOTHI MONAYYUTh L-S070YHYIO KHUCIIOTY?
Hanummre cXeMbl COOTBETCTBYIOIIMX peakiuil. Kak HaspiBaeTcs Moa00HOE
U3MEHEHHE KOHPUTYpALUK Yy aCHMMETPUUYECKOTO aToMa yriiepoa?

YrieBoabl
1. HanuiuTe cxeMy CMHTE3a MEepBOro CaxapuCTOro BEIIECTBA, MPOBEICHHOTO
A.M.byTiepoBbIM.
2. Ha ocHoBaHmM Kakoil peakiuu OBLJIO JT0OKa3aHO HOPMATbHOE CTPOCHHUE
YIIEPOIHOM LENH TIOKO3bI?
3. Ha ocHOBaHMM KakuWX peakIUil MOXKHO JI0Ka3aTh BOCCTAHABIMBAIOLIUE
CBOMCTBA TIFOKO3bI?
4. Ha ocHoBaHMM KakMxX peakuuid MOXHO JOKa3aThb HaJIM4YUE TMISATH
TUAPOKCHUIIBHBIX TPYIII B MOJIEKYJIE TJIFOKO3bI?
S. Hanummre cxeMmy npeBpalieHus TIII0K03bI O] ACHCTBUEM pa30aBIeHHON
HIEJIOYH.
6. Kak MOXHO mpencTaBuUTh NEPEXO] OTKPHITOW LIENM MOHOcaxapuja B
HUKJINYECKYIO?
7. Yro Takoe MyTapoTalus U 4YeM OHa 0ObsICHAETCA?
8. [lepeuncnure npUUUHBI U30MEPUN MOHOCAXAPUIOB.

Q. Hanumute ctpykrypHsie Gopmyisl o- u B-D-gppykrodypanossi.

10.  Ilo xakomy mpu3HaKy MOHOCAaxXapu sl OTHOCATCSA K D- 1 L- psagam?

11. Hanummre ctpykTypHyto Gopmyny B-D-rmrokonupanossl. OTMETbTE B HEM
ACUMMETPUYECKUE aTOMBI YIIEPOa.

12. Kakum cTtepeon3oMepoM (QHTUIIOIOM WA JTUACTEPEOMEPOM) SIBISAETCA
TJIFOKO3a 110 OTHOUIEHUIO K MAaHHO3€E?

13. Hanummre cxemy moidy4eHHs 03a30Ha (QHPYKTO3HI.

14.  Kako#i ruapoKcui Ha3bIBaeTcs noiyaueraabHbiM? Kakoe ele Ha3BaHUE OH
nMmeer?

15. Hanumure cxeMmy MNOJIy4YeHUs TJMKO3uAa IMoKo3bl. Kak Ha3biBaercs
HecaxapHas 4yacTh IJIMKOo3ua?

16. Tlouemy snumepHbBIE aaba03bI (TTIOKO3a, MAaHHO3a), a Takke (PPyKTO3a JA0T
OJINHAKOBBIE 03a30HbI?

17. Kakwue cBoicTBa MOHOCAXapHJA0B HE MOTYT OBITh OOBSICHEHBI C MOMOIIIBIO
OJIHOM OTKPBITON POpMBI?

18. Hammmmre cxemy peakmuu D-TIOKO3bI € CHHWJIBHOW KHCIOTOH C
MOCJIETYIOIIUM THIPOJIU30M.

19. Hanummre cxemy B3amMoAeicTBHS o- D-MaHHOMMpPaHO3BI C ATHUIOBHIM
CIUPTOM (B MIPUCYTCTBUH COJISTHON KHUCIIOTHI KaK KaTaau3aTopa).

20. HanummTe cxeMy NOJy4eHHs] OKCUMa (PYKTO3bI.

21. Kakume MoHOcaxapuabl oOpa3yloTcs MNpu Tuaponuse caxaposbl? Kakoii
03a30H MO>XHO TOJYYUTh U3 IPOAYKTOB THIPOIH3a?

22. HamummTe cXeMy peakiliy JaKTO3bl C TUAPOKCHIAMUHOM.

23. Hamummte cxeMmy oOpa3oBaHMsI TIIMKO3U/IA JTAKTO3bI MPU JEHCTBUU CIIUPTA B
IPUCYTCTBUH XJIOPUCTOIO BOJOPOA.

24. Hamummre cxemMy B3aMMOJEHCTBHS MaJIbTO3bl C CUHIIJIBHOM KUCIIOTOM.

25. Ilpm ruapomm3e Kakoro MoOHOcaxapuaa oOpasyeTrcss Memiodno3a Kak
IPOMEKYTOUHBIN MPOTYKT?
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26. Ilpu ruaponmze Kakoro MoHOcaxapujaa oOpaszyeTcs MaibTo3a Kak
NPOMEXKYTOUHbI  mpoayktr?  Hamummure  cTpykTypHyto  (GoOpMydy  3TOro
ucaxapua.
27. Kakoil nucaxapuj (Tperajgo3a WM JIaKTo3a) 00pa3yeT o3a3oH? Hamumure
dbopmyy 03a30Ha TAaHHOTO AKcaxapuia.
28.  Yto takoe raukored? Kakue TUIBI TTTUKO3UIHBIX CBSI3€H B HEM UMEIOTCA?
29. Hamummre cxeMy nmofydyeHus TPUHUTpATa KIETYATKU, UCTIONb3Ysl (POPMYJIBI
Xeyop3ca.
30. Kakue aBe peakuuu kpaxmana Bbl 3HaeTe? Hanumure GparMeHT CTpyKTyphbI
JIMHENHOTO MOJINMEPA.
31. Hamummre cxemMy TOdy4YyeHUs (parMeHTa TpHaleTrarta KJIETYaTKH,
UCTIONB3YS GopMyIibl Xeyop3ca.
32. Hamummre cTpoeHHE 3>HAHTHOMEPOB PHUOO3bI, KCHUJIO3BI, TanakTo3bl. [lo
KOH(UTypallui  Kakoro  XHUpaJdbHOTO IIEHTpa TMPOU3BOJUTCA  OTHECEHHE
SHAHTUOMEPOB K D- mnu L- psagam?
33. Hamummre cTtpoenue o- u [-aHomepoB D-pubGodypanossl u D-
MaHHOIIUPAaHO3bI.

AMHUHBI. AMMHOKMCJIOTBI.
1. Hanummure ctpykTrypHble (OpMYIIbl BCEX U30MEPHBIX AMUHOB, OTBEYAOIINX
obmeit popmyre CsHgN. [laiiTe Ha3BaHUS IO MEXTyHAPOIHON HOMEHKIAType.
2. Hanummre cxeMbl peakuuid o.-aMHUHOIPOMHMOHOBOM KHUCJIOTHI: @) ¢ BOJHBIM
PacTBOPOM IIEJIOYH TP KOMHATHOM TemmepaType, 0) C COJITHOM KUCTOTOM.
3. [IpuBenuTe ypaBHEHHUs pEakLUid, AOKAa3bIBAIOIIKUX aM(POTEPHBINA XapakTep
AMUHOKHCIIOT (OTHOIIEHHE K KHUCJIOTaM, OCHOBAaHMSM, CIIUPTaM). UTO MOHUMAETCs
O] U303JIEKTPUUECKOW TOYKON aMHUHOKHUCIIOTHI?

4, Hanumure cxemy oOpa3oBaHus BHYTPEHHEW COJM 0-aMHUHOBAJEpPHAHOBOM
KHUCIIOTHI.

5. [Touemy anudarnyeckue aMuHbI OOJiee CHIIbHBIE OCHOBaHUS, YeM aMMHaK?
6. Urto obpasyercs mpu HArpeBaHUU O-aMUHOTIPOITMOHOBOM KUCIIOTHI,
-aMUHOMACTISTHON KUCTOTHI?

7. Hamumure cxemy oOpa3oBaHusl TpUNENTHAA, OOpPa30BaHHOTO AaJlaHUHOM,
TJIUIMHOM, JICUIIMHOM.

8. Hamumure cxeMy peakuum TIONyYeHHsI JaKTaMa Y-aMHUHOMACIISTHOU
KHCITOTHI.

Q. [lepeuncnure MPUYIUHB ©30MEPUH AMUHOKHUCIIOT.

10. B wmerabomm3Me HEKOTOPHIX (-aMUHOKWCJIOT TPUHUMAIOT  y4acTHe
roMocepuH (2-aMUHO-4-THAPOKCUOYTaHOBasi KUCJIOTA) U €ro JIakToH. Hamuiure
peakiuio o0pa3oBaHus JAKTOHA U3 TOMOCEPHUHA.
11. B cocTaB KETOHOBBIX T€J BXOJIUT B-TUIpOKCUMAcsiHas KucioTa. Hanummre
CXEMY peakLHH, TPOUCXOISIIEH MPU HATPEBAHUH 3TOTO COETMHEHHS.
12. T'myramunoBas (2-aMHHOTICHTAHIMUOBAsI) KUCIOTAa — KOMITIOHEHT TETTUJIOB U
oenkoB. OOpa3zoBaHME KaKHUX MPOAYKTOB BO3MOXKHO IPU HArpeBaHUH 3TOTO
COEJIMHEHHUSA?

I'eTrepoumkimyeckue coeUHEHUS
1. [lepeuncnure npu3HAKH, 10 KOTOPBIM (QypaH, THOPEH U TUPPOJT OTHOCAT K
apOMaTUYECKUM CHCTEMAM.
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2. Kak oOBACHUTH OOJIBIIYIO PEAKIIMOHHYIO CIIOCOOHOCTH O-TIOJIOKEHHUS B
saapax TrodeHa, pypaHa, MIPpoIIa MO CPAaBHEHUIO C B-TTOI0KEHHEM?

3. Pacnonoxkure 1O JIETKOCTH 3JEKTPOPHUIBHOTO 3aMEUIeHUs B  A1pe
CIICAYIOIINE COSMHEHUS: TUPPOII, OEH30II, TOIYOJ, AaHWINH.

4. OOBbscHUTE, TOYEMY MUPUIUH MPOSIBISIET OCHOBHBIE CBOWCTBA, a MUPPOI —
HeT.

5. OOBsAcHUTE, TOYEMY MTUPHUINHOBBIA LUKI B OTJIMYHE OT TUPPOIHLHOTO UMEET
AIIEKTPOPHUIIbHBIN XapakTep.

6. Hanummre cxemy npeBpaiieHus MATHWICHHBIX TeTepoluKIiIoB 1o FOpheny.

7. Hanummre cTpykTypHyIo popMyiy noppuHa.

11.3. Ouenounsie cpeacrsa (OC) s UTOrOBOr0 KOHTPOJIS
IIpuMepHBIN CIIMCOK BOMPOCOB K 3K3aMEHY 110 OPraHUYeCKOM XUMMH ISl
0noJI0T0B
IlepBble BONpOCHI
1.Anxanbl. ['omonoruueckuii  psii, HOMEHKIATypa, H30Mepus. AHamu3
peakuMoHHOM crnocoOHOoCTH. Pusznyeckue M Xumudeckue cpoircTBa. CrocoObl
nojy4deHus. Pacpocrpanenrue u npuMeHeEHUeE.
2.Ankenbl. ['oMonormueckuit  psijg, HOMEHKJIATypa, H30Mepus. AHAIU3
peakimoHHON crocoOoHocTH. dusznueckne U XUMUYECKHe cBoMcTBa. CrnocoObI
noy4yeHus. Pacripoctpanenue u mpuMeHEHHE.
3.Anxaguensl. Knaccudukaius, HOMEHKIATypa, U30MepHsl. AHAINU3 PEaKIIMOHHOM
cnocoOHocTH. PuU3nyeckne W XUMUYeckue cBoHcTBa. CrocoObl MONy4YeHUS.
PacnpocTpanenne u npuMeHEHHE.
4 Ankusbl. [omosorudeckuil  psii, HOMEHKJIATypa, H30Mepusa. AHaIu3
peakimoHHoi crocobHocTn. dusznueckue U xuMHueckue cBoiicTBa. CriocoObl
nojy4deHus. Pacnpocrpanenrue u npuMeHEHHUE.
5.ApoMaruyeckue yrieBojoponabl. CtpoeHune  OeH30ima,  apOMAaTUYHOCTb.
['omonornueckuii  psii, HOMEHKJIATypa, U30MepUs. AHaIN3 pPEaKUHMOHHOU
cocoOHocTH. Du3nueckue M XUMUYecKue cBoicTBa. [IpaBuio opueHTaIuu.
PacnipocTpanenue u npumMeHeHue.
6.MoHoTranoreHnpou3BoAHbIC YIiaeBoA0poaoB. Kiaccudukanus, HOMEHKIATypa,
n3oMepusi. AHalu3 PEeaKIUOHHOM CMOocOOHOCTH. DU3NUECKHEe U XUMHUUYECKHUE
cBoiicTBa. CriocoObl mosyuenust. PacnpoctpaneHue u npuMeHEHHUe.
7.OkcunpousBoiHble yriaeBoaoponoB. Kiaccudukanus. OnHoaTOMHbBIE CHOUPTHI.
HomMmenknaTtypa, nzoMepus. AHalu3 peakiMOHHON crnocoOHOCTH. Du3nYecKkue u
XuMuyeckue cBorctBa. CiocoOsl moyyeHus. Pacnpocrpanenue U npuMeHeHue.
8.MHOroaroMHbl€  COUPTBL. [ JUKONM, TIHLEPUH. AHAIW3 PEaAKIMOHHON
CIIOCOOHOCTH, CpaBHEHHME C OJHOATOMHbIMU crnupTtamu. Duzmyeckue u
XAMHUYECKUE CBOMCTBA. PacipocTpaHeHne U TPUMEHEHHUE.
9.®cHonbl. B3anmHOE BIMSHUE aTOMOB B MOJIEKyJie Ha mpuMmepe (eHoma.
Homenknartypa, n3omepusi. AHaIN3 peakMOHHON crnocoOHOCTH. Dusnueckue u
XAMHUYECKUE CBOMCTBA. PacipocTpaHeHne U MPUMEHEHHUE.
10.Kap6onunbsubie coenunenus. Knaccudukanus. Anpneruabl. Homenkmarypa,
u3oMepusi. AHaMM3 PEaAKIMOHHONW crocoOHOCTH. Du3mdyeckne W XUMHYECKUE
cBoiicTBa. CriocoObl mosryuenus. Pacnpoctpanenuie u npuMeHeHue.
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11.Keronsl. Homenknarypa, uzoMepusi. AHalu3 pPEaKIMOHHOM CHOCOOHOCTH.
duznyeckre U XuMUYeckrue cBoMcTBa. PacnipocTpanenue u mpuMeHeHue.
12.Monokap6oHoBbIe kucHO0Thl. Knaccudukarmus. Homenknatypa, uzomepus.
AHanu3 peakuoHHOW crnocoOHocTU. DU3MYEeCKMe U XHMHUYECKHE CBOMCTBA.
PacnipocTpanenue u npuMeHEHUeE.

13.Jlukap6oHoBBIe KHMCIOTHI. Knaccuduxarms. Homenknatypa, wuzomepus.
AHanu3 peakuoHHOM crmocoOHocTH. PDu3Nyeckue W XUMHYECKHE CBOWCTBA,
cnerupuyeckne peaknun. PacpocTpaHeHre u MpUMEHECHHE.

14 .OKCUKHCIIOTHL. Knaccuduxkarnmus. Homenknatypa, wuszomepus. AHanu3
peaknmuoHHOM  cmocoOHocTH.  DU3MYecKHe W XUMHUYECKHE  CBOMCTBA,
cneruuyeckre peaknun. PacnpocTpanenne u mpuMeHeHne.

16.YraeBomoponbl. Knaccudukanus. AnpaoneHTo3bl (pubo3a, ae30Kcupudo3a,
KCHJIO3a, apabuHO03a), aTbJI0TeKCO3bI (TII0K03a, TATAKTO3a, MAHHO3a), KETOTE€KCO3bI
(bpyxTo3a). U3omepuss MOHOCAXapHIOB.

17.MoHocaxapuabl. XHWMHYECKHE  CBOWCTBA, YCTAaHOBIEHHUE  CTPYKTYpHI
MOHOCAaXapH0B, KaueCTBEHHbIC peakiuu. PacripocTpaneHue v mpuMeHeHHeE.
18.[lucaxapuapl (MaybTO3a, Jakro3a, Ieiobuosa, caxaposa). CTpoeHue,
CBOMCTBA, MPAKTUYECKOE 3HAYCHUE.

19.Ilonucaxapuasl (Kpaxmall, TIUKOT€H, JIEKCTPaHbI, KJIET4aTKa, MEKTHHOBBIC
BelecTsa u Ap.). CTpoeHue, CBOMCTBA, MPAKTUYECKOE 3HAYEHUE.

20.Avunbl. Knaccudukamusa. HomeHkmarypa, uzomepusi. AHaIU3 peakIMOHHON
crocoOHOCTH. PU3NYECKUEe M XUMHYECKHE CBOWCTBA, CHEIU(PUUECKUE PEAKITUH.
PacnpocTpanenne u npuMeHEHHE.

21 . AvubokucnoTel.  Knaccudpukamums.  Homenkmnartypa, w3omepws. AHaAIN3
PEaKIMOHHON  CITOCOOHOCTH. du3nuyeckue U XUMHYECKHE  CBOMCTBA,
cnenuuyecKkre peakun. PacpocTpanenne u MpuMeHeHue.

22 119Ti4IeHHBIC TETEPOLUKIBI C OAHUM rerepoaToMoM (muppod, pypan, THodEH,
uHgois). CTpoeHue, apoMaTHYHOCTh. XUMHUYECKHE CBOMCTBA M MPAKTUYECKOE
3HaYEHUE, PACIPOCTPAHECHHE B IIPUPO/IE.

23.1llecTUuieHHbIC TETEPOLMKIBI C OJHUM M JBYMs rerepoaroMaMu (IMHUPUIUH,
nupumMuanH). CTpoeHue, apoMaTUYHOCTh. XUMHYECKUE CBOMCTBA M MTPAKTUYECKOE
3HAaYEHUE, PACIPOCTPAHECHHE B TIPUPO/IE.

24.Ilentuasl W OedKW, MOJEKYISIpHAS W  HAAMOJEKYISIpPHAS CTPYKTYpPHI
(mpocTtpaHcTBeHHOE cTpoeHue). CBs3b CTPOCHHSI U CBOMCTB. PacmpocTpanenne u
MPaKTUYECKOE 3HAUCHNE.

25.HyxnenHoBbie KUCI0Thl. OCHOBHBIC CTPYKTYPHBIC KOMITOHEHTHI HYKJICHHOBBIX
kucioT. [loHATHE O CTPOCHUM MOHOHYKJICO3UIOB M MOHOHYKJICOTHIIOB,
MOJIMHYKJICOTHIHON T1enn  (MOJICKYJIIpHAsT W TPOCTPAHCTBEHHBIC CTPYKTYPHI).
KoMrieMeHTapHOCTh OCHOBAHUH.

Bropsie Bonpocsl

1.OcHOBHBIE TIOJIOKEHHSI TEOPUHU CTPOSHUSI OPTAaHUYECKUX COCTMHECHUM.
2.Ilpupoaa XuMHYECKOU CBSI3U B OPTaHMYECKON XUMHUM.

3.B3anMHoOe BIusiHEE aTOMOB B MOJIEKYJIe. DIEKTPOHHBIE I (HEKTHI.

4 . M3oMepusi OpraHM4ECKUX COCTUHECHUH.

6.Peaxiiuu paaukaibHOTO 3aMEIIEHUs y TETPArOHATLHOTO aTOMa YTJIepoia.
7.9nekTporIIbHOE IPUCOSTUHEHNE K HEHACHIIIICHHBIM COSTMHCHUSM.
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8..0nexkTpoduiIbHOE 3aMENIeHUE B apOMaTHYecKOM psiny. [IpaBuiio opueHTanuu.
9.Peakiuu >nuMUHUPOBaHUS (OTIIETIICHUS).
10.Peakuinu HyK1€0(pUILHOTO 3aMEIESHUSI.
11.Peakiiuy HyKJI€O(PHIHBHOTO TPUCOSTUHEHHS.
12.Keto-eHonbHasa Tayromepus. [Ipumepsr.
13.0OxucneHre u BOCCTAHOBJIEHNE OpPraHUYECKuX coequHeHnii. Cxema mponecca u
KOHKPETHBIE IPUMEPHI PEAKIUH.
14.Peakuiniyi OKCOCOEIMHEHUN C yYaCTHEM O-yTJEPOJHOTO aToMa.
15.1{ukio-1ienHas TayTOMepUs Ha NpuUMepax puOO03bI, TIIOKO3bI, TalaKTO3bl,
(bpyKTO3BI.
16.9numepsl. Peakuusa snumepusanun. [Ipumepsl. [Ipaktnueckoe 3HaueHue.
17.0nTH4eckast ”30Mepusi MOHOCaXapHuI0B.
18.Crepeonzomeprsi OKCUKUACIOT HAa IPUMEPE MOJIOYHOM KHUCIIOTHI.
19.Crepeonzomepusi COCIMHEHUNA C JBYMSI AaCCUMETPUYECKUMH aroMaMu (Ha
pUMeEpPe XJIOPSOJIOYHON U BUHHOU KHUCIIOT).
20.Peakiuu  stepudukanmy B apoMaTHueCKOM U adudaTUYECKOM  psay.
CpaBHEHHE pEaKUMOHHONW CHOCOOHOCTH KapOOHOBBIX KHMCIOT W CHUPTOB Ha
pUMEpPE Peakinu dTepUPUKaIII.
21.Crnenududeckue peakuuu JuKapOOHOBBIX KUCIOT.
22.Crnenuduyeckrue peakiui OKCUKUCIIOT.
23. Cneuuduyeckue peakuuu aMUHOKHCIIOT.
24.]lelictBuE a30THCTOM KHCIOTBI HAa NEPBUYHBIE, BTOPUYHBIE W TPETUYHBIE
aMUHBI.
25.JlaktuMm-nakramuas tayromepus. [Ipumepsl. [Ipaktnueckoe 3HaueHue.

Tperbu Bonpockl
1.IlpousBogHBIE KapOOHOBBIX KHUCIOT (COJIH, CIIOKHBIE A3PUPBI, AMUBI,
aHAUAPUIBI U XJIOpaHrupubl). CTpoeHue, CBONCTBA, CIOCOOBI MOTYUYEHUS.
[IpakTHueckoe 3HaUYCHUE.
3.I'moko3a. CTpoeHue, u30Mepusi, XUMUYECKUE CBOMCTBA, IPAKTUYECKOE
3HAYCHUE.
4.®pyxkroza. CtpoeHue, U30MEPHsL, XUMUYECKHAE CBOMCTBA, TPAKTUYECKOE
3HAYCHUE.
5.Pu6o3a. Ctpoenue, uzomepusi, XUMUYECKHE CBONCTBA, MPAKTUYECKOE 3HAUCHUE.
6.JIakto3a. CTpoeHue, n3oMepusi, XUMUYECKUE CBOMCTBA, MPAKTUUECKOE
3HAYEHUE.
7.Manbro3a. CTpoeHue, nu3o0Mepurs, XUMUYECKHUE CBOMCTBA, TPAKTUUECKOE
3HAuYCHUE.
8.Caxapo3za. CTpoeHue, u30Mepusi, XUMUYECKUE CBOMCTBA, MPAKTUYECKOE
3HAYCHUE.
8.Llemmoobmosa. CtpoeHue, N30MEPHsl, XUMHUICCKHE CBOMCTBA, MPAKTUICCKOE
3HAYECHUE.
9.Kpaxman (amuio3a 1 aMUJIONEKTHH ), TJIMKOTEH, AeKcTpanbl. CTpoeHue,
CBOMCTBA, NPAKTUYECKOE 3HAYEHUE.
10.emmrono3a. CTpoeHue, CBOMCTBA U MiepepadboTKa, MPAKTHUECKOe 3HAUYCHHUE.
11.ITpocteie 3¢upsl. CTpoeHHE, XUMUYECKHUE CBOWCTBA, CITOCOOBI TIOTyUCHUS.
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12. ApomaTrueckne OKCUKUCIOThI. CanuuuiioBaust KUCI0Ta, ACIUPUH U JpyTrHe
IIPOU3BO/IHBIE.

13.HenpenenbHble KUCIOTHI (aKpuiioBasi, pymapoBasi U MaJ€UHOBAs1, OJIEMHOBAs,
JMHOJIEeBas, TMHOoJeHOoBast). CTpoeHne, XUMHUYECKUE CBOWCTBA U PaclpOCTPAHEHNE,
IPAKTUYECKOE 3HAUCHHUE.

14.®opmanpaerua. CTpoeHHe, XUMUUECKHE CBOMCTBA, IPAKTUYECKOE 3HAUCHHE.
15.TeTpamuppodibHbIE COeTUHEHNUS (TeM, XJI0POPHILI, OMITHPYyOUHOUTHI ).
16.11momn 1 ero OMONOrMYECKU aKTUBHBIE POU3BOJIHBIE.

17. Tpuntodan. [lytn merabonusma Tpuntodana.

18.IMuaa3on v €ro mpou3BOIHBIC.

19.1Tupuaun. HukotuHoBas kucnora, BuramuH PP.

20.ITupuMuuH 1 ero OMOJOTHYECKH aKTHBHBIE TPOU3BOIHBIC.

21.Ctpoenue moHonykiieotuaos JJHK u PHK.

25.ITonaTre 0 roMonoaucaxapuaax u rerepornoiarcaxapuaax (kpaxmad,
KJIETYaTKAa, IEKTUHOBBIE BEIIECTBA, MHYJIUH U JIp.).

Pa spaboTymnk:
7(./'-)(.'/‘ L)

K.X.H., IOUEHT Onenvuteiin O.A.
[lporpamma PacCMOTpPCHa Ha 3ace/laHu Kadeapsl TeOpeTHUECKOH M NPHKAAAHOM
OPraHHYeCKOH XHMHH H NOJIMMEPH3ALHOHHBIX NpoLeccos
Ol Y"1 45 - /
28 A0 2015 r. I'lporokon Ne
3aB. kadeapoi, AoueHT [tﬂ“/"u " nenviurtein O.A.
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JIMCT OBHOBJIEHWA

Jlara

BrecenHbie 0OHOBACHNA

[Moanuce

asropa |,

[Moanucs

23.12.2015r.

30.08.2016

31.08.2017 r.

-OI'BOY BIIO «MI'V» nepenmeriosan 8 ®I'BOY BO
«MI'Y» Ha ocHosannn nprkasa MusoGprayku Poccnn
No 1435 01 07.12.2015 1.

-Brecennt uamenenns no BC (eum. caiir HUB UI'Y)
-JlonosHeHo nporpaMMHoe obecrietenne (Cm. caiT
[HUT HUT'Y)

-Jlononwenus no IbC:

Konrpaxr Ne 23 o1 22.03.17 r.

Ucenoaunreas: Q00 «M3zarenserso Jlanb»
Undopmarmonnoe nmucemo Ne 1.6/161-03r. or 09.03.17
r.Mcnonunrens: OO0 LIKb «brubxom»

Kontpakr Ne 22 o1 22.03.2017 1.

Hcnomnurens: LIKB «buGxkom»

Kourpaxt Ne 24 or 22.03.2017r.

Henonuurens: Q00 «DNeKTPOHHOE H3AATE/IBCTEO
IOpaitr

Jlorosop Ha Ge3BO3IME3AHOC HCMO/IBIOBAHKE
npoussenenmii Ne 2993 or 05.06.2017 .
Ucnomunteis: 000 «DACKTPOHHOE H3ATEIBCTEO
HOpait»

Inexrponnas Gudmorexa uccepraunit PI'b
Kontpaxt Ne 095/04/0027/3 ot 22.02.2017 1.
Ucnonuurens: ®IBY «PI'by

CyGamnuensnonnbifi gorosop Ne Ne ACS/102 o1
09.01.17 r.

Uenoauurens: QejepaibHoe rocy1apcTscHHOC
SrouxeTHOeyUpexaenue "TocyaapeTseras nyGauyHas
HayuHO- TeXHH4eckas Gubnnorexa Poccun”
Cy6munensnonnsit gorosop Ne WoS/130 or 20. 09.16
r.Menomurens: denepanbHoe rocy1apeTaeHHOE
GrouKeTHOE yupexachie «locyaapeTseHHasn
nyG/MaHan HayuHo-TeXHHuecKas Gnbmmorexa Poccuin
IMucemo ot aupekropa HB UI'Y Ne 26/06 ot 19.
12.2006 .

Henonuurens:

Hay4HO-HCCIE/I0BATEILCKOTO BHIYHCIHTCIBHOTO
uenrpa MI'Y umenn M.B. Jlomonocosa

36



