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L HEJIH OGCBOEHMA AUCIIUILIIAHB

OpraBugeckas XUMBS - OHA #3 QYHIaMEHTANBHbIX JACHUIUIHE M8 CTYICHTOB HANPAB-
nenns 18.03.01 «XumMuueckas TeXHONOTHSY, NENHIO TPENOAABAHAS KOTOPOH ABIIECTCA Pa3BHTHE
HOHUMAaHHA CYIMHOCTE XAMHYCCKUX MPOLECCOB, HX OPHPOALL, TprodpeTenne H oTpalboTKa mpak-
THYECKUX HABBIKOB NPOBEACHMA DKCIIEPUMEHTOR 110 IIOTYYEHHIO, BEICTCHUIO, OUHUCTKE M HICHTH-
(uKalny OPraHPYECKUX BEMECTB B Ta00PATOPHEIX YCIOBHAX.

. MECTO JUCTIMILIUHBI B CTPYKTYPY OIIOII BO
Jucrpmsa «OprapagecKas XHMES) H3ydaeTcs B 6a30Boi YacTH 6710Ka AUCITHILIAH,

TlepedeHs JMCOMINIAH ¢ YKazaHHEM pa3ieiloB (TeM), YCBOSHHES KOTOPBIX CIYACHTaME HeoOXo-
MO JUIsE M3yYeHAS JACHMIUIUHEL "OpraHndeckas XumMus'":

1. Heopranuzeckas xumug (00masg) (CTpoeHAE aTOMa, 3IEKTPOOTPALATENFHOCT, XMMH-
49eCKas CBA3b: THIIH CBA3CH, 3HEprus CBHA3eH, XAMAYSCKUE PEaKIii, OKHCIHATE/IA ¥ BOCCTa-
HOBHUTEIIM, KHCIIOTH! ¥ OCHOBARUS, KOMITIEKCHBIE COSAUHEHHEA).

2. Pusnka (NORIPH0BAHHEIA CBET, 3aKOHE TIOTJIOHMICHHSI W OTPaKCHHA CBETA).
3. Maremaruka (CAMMETpUS B aCAMMETPHA).

4. Ounocodus (KaTEropuH K 3aKOHBI MATEPUANTHCTHYCCKON AHATCKTHKY, TCOPHS IIO3HAHA).

Hzyuenwne mucAMEN «OpraHayeckad XUMEA» AacT OCHOBY JUTS H3yHYCHHS TakHX Kak [o-
CASAYIOIIUX AUCIHILIFH IMKIA, Kak Pu3mueckas xumusd, Komwtonanas xumusg, OXMA, Xumas u
(GH3nKa noMMepoB, TEXHONOTHA MOAYUSHHUS U SKCINYATANMOHHEIC CBOWCTBA TOMAMEPHEIX MaTe-
pHAIOB.

II. KOMIIETEHIINHA OBYYAIOIIETOCH, ®OPMHUPYEMABIE B PE3YJBTATE
OCBOEHUMSA JUCTIHIIIHHEL (MOYJISE)

B mponecce ocBoeHUsl JAHHOU JHCIMIUIAHE] CTYJeHT GopMHpyeT ¥ HCMOHCTPHpPYET Clie-
ZYIOIIHE KOMIICTEHIIHAN:

* TOTOBHOCTH MCHONL30BATH 3HAHHS O CTPOCHHH BEHIECTBA, NIPHPOAC XMMHYECKOH CBA3M B
PasHHYHBIX KIAccaX XAMHYCCKIX COSMUHEHHH AT TTOHAMAHMS CBOHCTB MATEPHANIOB H Me-
XaHU3IMAa XMMAYECKUX IIPOHECCOB, IPOTEKAIOMUX B okpyxatomenm Mupe (OI1K-3).

B pesynsTarte ocBoeHAS JUCTHILIMEE «OpraHudeckas XUMHSD» CTYHCHT AOIDKEH:

3HaTh:
® PHHIUNEBI KJIACCHPUKAINY H HOMCHKIIATYPY YIVICEBOZOPOJOB ¥ UX MPOH3BOIHEIX;
® CTPOCHUE YITICBOAOPOIOB M HX IPOU3BOJHEIX,
® NpUPOAY XHMHYECKOH CBS3M B YINICBOJAOPOJAX M HUX IIPOMIBOJHEIX, MEXaHW3MEI 00pazopa-
HUS H pazprisa XEMAIECKHX CBs3e, KIacCH(HKAIIAIO OPraHidecKuX peakiuil;
e CBOHCTBA YTJICBOJOPOIOR K X OPOH3BOIHEIX;
® OCHOBHBIC METOMBI CHHTE3A YIIIEBOAOPOROE H UX TPOHN3BOIHEIX.

YmMern:
® CHHTE3HPOBATH YTJIEBOAOPORI ¥ UX TPOUIBOHBIE,
* IIPOBECTH KAYECTBCHHHIH M KOJMHYECTBCHHEIA aHANM3 OPraHHMECKHX BEIICCTB ¢ HCIOIB30-
BAHHEM XAMHYECKHX H (GURUKO-XHUMHTICCKUX METOJOB aHAH3A.

Baaxerhb:
* OKCIIEPAMEHTANBHBIMH METOJaMK CHHTE3d, OWHCTKH, OIPEACNEHH (DU3HKO-XHMHHCCKIX

CBOMCTB ¥ YCTaHOBICHHSA CTPYKTYPHI YTIEBOAOPOAOB ¥ HX IPOHU3BOIHBIX.



IV. CTPYKTYPA H COXEPKAHHUE TUCIMITJIHHBI (MOIYJIST)
OO01mas TpyI0eMKOCTh JUCHMILIRHEL COCTABNSCT 9 3a9eTHBIX emprutt, 324 uaca.
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COAEPKAHUE KYPCA " OPTAHUYECKAS XUMHA "
(PasnernbL, moMedeHHEIC «*», BRIHOCATCA HA CAMOCTOATEILHYIO paboTy)

1. BBE/IEHHUE., OCHOBHBIE TOHATHA OPTAHHYECKOH XUMHUH

Hpemmer opranmdeckod xumun. [IpAIHEEI BEUICeHAs ¢8 B caMOCTOATENsHYIO Hayky. OCHOB-
HBIE JTallbl PA3BUTHA OPFaHUYCCKON XHMHMH Kak HayKe, 3HaHWe OpraHM4ecKOH XuMmu Wit Gop-
MHPOBaHHA MATCPHATNCTHUSCKMX IPEACTABICHHUN B €CTECTBOZHAHMU, POJIb OPraHAYecxol XUMHH
B PA3BATHE HAPOHOTO Xo3s1iicTsa Pocony .

Teopus xuMHudeckoro crpoeAust A. M. Bytneposa. KinaccuQukamis opranmdecKuX COEMHCHHAIL
PAABL, KNaccsl, QPyHKIHOHANRHEE TPYNIEL. IIoHITHE 0 TOMOJOTHIECKHX PAfaX. DMIBPHUYECKHE,
MOJIEKYJIIPHEIC, CTPYKTYpHEIe (opMyisl coemHeHni. CTPYKTYpHAS H30MEPHSL.

Tune: XAMHYECKAX CB#3€H B OPTAHHICCKUX COSAMHEHHUAX. B3auMHOE BIMAHIE aTOMOB B MOJEKY-
nax opraEmIeckux cocpudenni. Ilonatue o6 umuamykTuBEHOM >ddexte, addexre conpsxenns u
THIICPKOHBIOTAIIHH.

2. PUSHYECKHE METOJBI HCCIEJTOBAHHA B OPTAHHIECKOH XHMHH*
WUndpakpacras cmexkrpockonus. ITpupona HK-crexrpos, ciocobs! AX H30GPaKeHUs, XapakTepu-
CTHYECKME YACTOTRI MOTIOIISHHA.

DneKTpoHHAY CHEKTpockomus, IIpHpoja CHeKTpoB, THIbI SACKTPOHHBIX NEPEX0JOB, IOHATHE O
XPOMOQOPHEIX IPYNIIHPOBKaX, cnocod m3obpaxenns Y@ crekrpos. Cnekrpsl HIPOTOHHOrO Mar-
HATHOrO pesonanca. IIpapona, oCHOBHEIE XapaKTePUCTHKH: XAMHYECKHH CABUI, HHTEHCHBHOCTE,
MYJIBTHILICTHOCTE CHTHANIOB IIPOTOHOB, COHH-CIAHOBOE B3aHMOACHCTRHE.

Macc-cnexrpoMerprs. OCHOBHEIE IPHHITHITEL, MOJNCKYNSPHEIA HOH, H30TOMHEIH COCTaB HOHOB, OC-
HOBHEIE ITyTH ()parMeHTaHMy BAXHEHIINX KIACCOB OPFaHAUECKHUX COSTHHEHMI.

3. CTEPEOXHMHA OPTAHAYECKHX COENJHHEHHH*

H3o0paxenne TeTpaspuiecKoro aroMa yIiaepoa B IPOSKIHHE Ha NIOCKOCTH. KnuHoBuaHbEe Tpo-

€KIIHH, «IeCONMIBHBIE KO3y, npockiun Helomena, Kondopmanm, kondopmepst. 3acnonennas,

3aTOPMOXKEHHAs!, CKOIIeHHad KOH(GOpMAaNyu.

Monekyiel, He HMEIONHE 3eMeHToR cuMMeTprd. CBa3b ¢ rubpuamsanueif yruepona. Acammer-

pU¥ECKHE MEHTPEL. JHAHTROMepHL. Panemarsl. Panemmsanms. XupaibHOCTD. Ho.rypmamm CBeTa.

Paznpuuis B crodicTBax sHaBTHOMEpOB. M3Meperue yria olrTHdeckoro BpamieHusa . Popmynsr Ou-
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mepa. Ipasuna ofpameswms ¢ ¢opMylamu Oumepa. AOcomorHas KoH(urypaums. R,S-
HoMeHKNnarypa Kawa-Wnromspa-Ilpenora. Onpesencane mopsika CTAPINRHCTEA 3aMeECTHTENEH v
ACHMMETPUYCCKOTo aTtoMa yraepoga. Ciydali HeCKOIBKHMX aCHMMETPHICCKUX aToMOB, JlnacTepeo-
MEpHBIE H 3HAHTHOMEPHEIE NTaphl HA TPUMEPE BUHHEIX KHCTOT. Me30-opMEL

4. YITTEBOJOPO/IbI

4.1. Anxanny

Fomonormuecknit pax anxanos. O6mas gopmyia. I/ISOMCPHSI IlepBUYALIN, BTOPUYHEEA H TPETHY-
BBl aToMBl yrnepoga. HomeHxnmarypa: pa.lZ[HOHa.TIBHaSI H CHCTEMAaTH4eCKad, AJIKUIbHBIE paji-
KaJIbl, HX HA3RAHUS.

TIpHpo/HKIE HCTOTHNKA AMKAHOB: HE()TH, IPHPOTHEI ra3’,

[IpoMEITcHARIE METOAB! MONYYCHHSA: CHHTE3 M3 OKCHAA YIJIEpOIa H BOHOPO/A, KPeKHHT HedTH,
THJIPUPOBAHNE HEHACHINEHHBIX COCANHCHUM,

JIabopatopHbIe cmoco0B NONYYeHHsA: W3 TanoreHaKanoB (peaxims Bropua), H3 KapGOHOBBIX
KHCNOT.

CTpoeHYE aTKaHOB: SP° -COCTOSHME aToMA yraepojga. Terpadapuyeckas MOAENs MOJEKYIIEI Me-
TaHa. Bamenrnble yriet. Xapaxrepuctaxa cesseit C - C u C - H (anauHa, SHeprus, YIONSpHOCTS U
MOJPH3YEMOCTD). 3aKOHOMEPHOCTH UX H3MEHEHHS BHYTPH KIIacca.

XUMHYECKHE CBOHCTBA: 00INas XapaKTepHCTAKa XHMIYECKHX CRONCTB.

Peaxnuu 3amemenus. ['amoreHEposabve. CBOGOMHOPAAMKANBHEIN UEIHHOH MEXaHHIM peakiui
ranoreHAporanua. OpueHTauWs NpPH TalorcHHpoBaHnH. CBA3p MEXIY CTPOCHHEM YIUIEBOIODO-
JIOB U WX PEaKIHOHHOH croco0HOCTRIO. Y CTOMYHMBOCTE paauKaaoB. Hutposanue ankanos. Peak-
1uH ¢ paspeiBoM cesselt C - C. Kpexunr u riuponns. Oxucnenne ANIKAHOB,

IIpUMEHente:  HCMONB30BAHNE ANKAHOB B OPraHAMECKOM CHHTe3e . Hachuuennsic YIJIEBOAOPOJEI
KaK TOTIMRO .

4.2, AJIKeHBI

Il'omomormgeckuit psaa. Obmas dopmyna. Crpyxrypuas uzomepus. Homenknarypa paunonam.ﬁaﬁ*
¥ CACTEMAaTHYECKAs.

Crnocobnt r[onyqeﬂm Y3 ATKAHOB, B3 CIMPTOB, W3 TAIOT€HaNKaHOB, W3 alKHHOB.

CrpoeHne:  Sp° -COCTOSHHME aTOMa YTIepoja. KBaHTOBO-XHMHUECKAs TPAKTOBKA 0GPa30BAHUS
ABOHHOMN CBS3W. T - CBI3b. XapaKTepHCTHKA NBOWHOU CEs3M (THMHA, SHEPrus, OTAPHOCTE, MO
pr3yeMocTs). ['eoMeTpraecKas (IUC-, TPAHC-) H3OMEPHS aTKkeHoB. MH3HUECKHE CBOHCTRA .
XUMHYCCKHAE CBOHCTBA: KATAIHTHICCKOE THAPHPOBaHNe. Peaknud SIeKTPOGHIISHOIO IPHCOSHH-
HEeHUSL T&IOTEHOB, TANONCHOBOAOPOIOB, CEPHOM KHCIOTHI, BOABL MeXaHH3M THX  peakiiHif.
Hanpapnenme peaxumii OpHCOeAMHEHHS KHCIOT K HCCHMMETPHUHBIM aikeHaM. Ilpasuno Map-
KOBHHKOBA, €T0 COBpeMEHHOE o0bACHeHHe. CTpOcHHE, OTHOCHTENIBHAS YCTONYMBOCTE M peak-
HHOHRASY CHIOCOOHOCTH KapOOKATHOHOB.

Peaxnup pagHkansHOTO IpHCOEZAHEHHS FajoreHoB M OpoMoroaopona. Ilepexucurii sdpdexr Ka-
pamia, ero o0bacHeHHE,

Peaxma a/uBUIBHOTC XIOpHpoBaHHA ¥ OpoMupopanus. CTpocHHE H  OTHOCHTEIBHAS YCTONYE-
BOCTh PaIHKAIOB aNTHABHOIO THNa, OKUCACHHE AIKEHOB ¢ 00pasoBaHUEM STIOKCHCOSHUHEHHI, C
PazpEIBOM YINEPOMHEIX Heneld. O30r0mu3.

Ionartue o noiuMepu3auA aJKEHOB. Moaomepm, ONHMTOMEPH! , TONMMEPEL. SHaYeHHe ToNIMep-
HBIX MAaTEepHAaJIOB IS HapOIHOIO xoasiicrea . Ilpumenerne anKeHOs B OPraHu4eCKOM CHHTE3E .

4.3. Anxkanmensl

T'omomnormdeckuit paa. Obmas ¢popmyna. Msomepus. Homenkxnarypa.

Tpu THma ankaIMeHOB: ¢ W30JAPOBAHABIMH, KYMYJIHPOBAHHBEIMHA 4  CONPsXEHHRIMA ABOHHBIMH

CBSI3AMHU.

YTHeBOAOPOIH C CONPKEHHBIMYA JBOMHBIME CBA3AMH. CIIOCOOB! ITOJYYCHHA JABHHHUIA H3 CITHp-

Ta, u3 1,4-Oytanamona, u3 HedTsHEX ra3oB. llomydenue u3onpena.

CTpoenne aNKaZineHoB ¢ COMPAXEHABIMA ABOHHEIMY CBA3SIMH. DHCPIUsl CONPAMKEHNA, €& BENINIH-

Ha. XapakTepuCTHKA CBA3eH (WiMHa, 3HEPTHA, IOMIPHOCTDL, HONIPH3YeMOCTE). DuzmyecKue
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cBolicTRa .

XuMIMECKHE CBOHCTBA: OCOOEHHOCTH PEaKiyil 3MeKTPOGHIBHOTO ¥ PAHKATHHOTO IPHCOSTHHE-
HHS CONPSOKEHHBIX ankagmeHoB (1,2- u 1.4- mpucoegnHeHHe). Mesomepublit KapGoKaTHOH, ero
CIPOCHHE H OTHOCHTENBHA! YCTOMIHBOCTE. KHHETHUECKMH M TepMOIMHAMWUECCKHE KOHTPOID
peaknuii SneKTPo(GHALHOro MpAcCOcANHEHNs. PeaknnoHHas crocoGHOCTh CONPSXKEHHBIX anKajue-
HOB. :
Oxucnenne u o3oHonu3. Karamnraueckoe raapupoBanie #  BOCCTAHOBICHHE XHMHICCKAMHE BOC-
CTAHOBHTEIAMH. Peakiy moJAMEpH3aliH K COnoIuMepu3anuy. [ToHsSTHE O HATYPAIBHOM H CHH-
TETHYECKOM KayIyKax .

4.4. AnKkuHbI (ANETAICHOBDIE YIICBOXOPO/LI) .
l'omonorayeckmit paa. Odmas dgopmyna. Uzomepus. HoMmeHKmarypa paumoHaibHAL M CHCTEMA-
THYECKas..

Crocobul nonyuenns, IpoMBIOIICHHEIC CIOCOOE! MOKYYCHAS aleTHIeHa: d3 KapOHaa Kasblis,
u3 Merana, JlabopaTopHebie cioco0bI MONYYSHAA: U3 AUTAIONCHATKANOB, U3 ANETHICHHOB.
Crpoenne. sp- cocTosHUE aToMa yriepona. KBAHTOBO-XHMUYeCKas TPAKTOBKA TPOHHOM CBA3H, e
TCOMETPHA ¥ XapaKTePHCTHKA (JUIMHA, SHEPIHs, MOISPHOCTD, HOJPH3YEMOCTD).

duzrucckue CBOHCTRA .

XuMHYecKHe cBo¥icTBa. KuCIOTHEE CBOMCTBA AKHHOB ¢ KOHIECEOH TPOMHOM CBA3BI0. AneTHie-
BUJBI, CTPOCHHE, NIPUMEHEeHNe, [MApHpOBAHNE AalKHHOB: YaCTHIHOE M IIONHOE. Peakiuu npuco-
CIMHEeHUS. JNeKTPOQIIEHOE NPECOCANHEHAE MAIOTEHOB U FANOTEHOBOOPOAOR, HANIPABICHHAE pe-
aKii | CTEPEOXAMH. CpaBHeHHE PEaKIUOAHOH COCOOHOCTH AJIKWHOB K AJIKCHOB B PEaKIUIX
npucocnapennd . HykneobniipHoe MpucoeAvHeHHE CHUMPTOR. [ Waparamus ankupos 1o M. I
Kyaepopy. [IprcoeIHHEHNE KHCIOT B HAHOBOZIOPOA (PEaKiMy BHHMIIAPOBAHNS).
HomiMepuzanus aneTHieHa (B;Hmmauenmeﬂ, JMBHHHJIANETIUICH, XjoponpeH). [IpoMuimieHnEe
CHHTE3bI HA OCHOBE alleTHUNICHA .

4.5. AMHIBKIHYeCKHE YTIIEBOI0POXBI

Knaccuduxanus v A30MepHs amIMKIAYeCKEX coenuHeHni. HoMenkmaTypa. ANHIMKTHYECKAC
coeiAHeHHA B ipupoe. HedTh Kak HCTOUYHMK I{UK/IOATKAHOR,

Croco6pt nonmydenus. Ilmxmsanus AMTATOreROANKAHOB, AMKAPGOHOBBIX KHCIOT M HX COJNEH,
CHHTE3HI ¢ HOMOHIBIO MAIOHOROTO 3(Hpa, BHYTPHMONCKYILIPHAS CHOKHOIPHPHAS KOHACHCAIA,
TRJIPUPOBAHME APOMATHYCCKUX COCAMHECHUH, JerHIPONUKIM3anus ankanor. [lomyuenne ammiuk-
NHYSCKHX COCAMHEHHH IMKIM3anHch HempeIeIbHbIX COCANHCHHIM.

HuenoBriii cuaTes. JueHst 0 AueHobNIEL, HX PEAKIUOHHAS CIOCOOHOCTE.

Crpoense nukmoaKaHoB.  XapakTep YriepoA-yIICPOAHEIX CBA3ei B MONEKYJIE IHKIONPONaHa
(bamanoBrle cBa3m). CTpoeRHe HAKIOOYTAHA i IMKIONESHTAHA, THIEI HANPSOKEHHH, KordopManym,
KondopManuy nuiiIorekcana, 3KBATOPHAILHEIE H aKCHalNbHEE CBA3H, KOHpOpMamuu 3aMemcH-
HBIX IHKIOTEKCanoB. Lluc-TpaHC- # onrTHyecKas H30MEPHS AHIMKIHISCKIX COeAMHEHMHA,
(du3nyeckne CBOHCTRA.

Xnmudeckue ceoiicrBa. [ napupoBaHue W OKUCNeHHe. JleHiCTBHe ranoreHoOB, rajoreHOBOAOPOIOB
U MHUHEpAIBHBIX KACHOT. CBA3p MEXJIy CTPOSHHEM IMKIOAIKAHOB H WX PEaKMOHHOH cmocol-
HOCTBIO. Brmsmane pasMepa kosrenl H HX KoHbopManyii Ha peakiiHoOHHYIO CIOCOGHOCTE GYHKIMO-
HANBHBIX IPYOIL. B3auMuble IpeBpamenns MUKIOB.

4.6.ApomMaTHIecKHe YT IeBOAOPOIBI

TlprunnEl BEIAENEHAS ApOMaTHYECKUX CoeqUHeHnH B ocoOsli pax. ITonrstHe apomaruunoctr. Pas-

BUTHE TIPCICTABICHUH O crpocHun Gersonma . Mopmyna Kexyne. COBPEMEHHBIE HICKTPOHHEIC H

KBAHTOBO-XMMHAUECKHE IIPEACTAaBICHHS O CTpOocHHH Gensona. JmmHa cBI3el ¥ 3HEPTHS COMpsKe-

HYs OeH3oma, MeTOARl €€ ompenencHus. MarmurHas xapakrepucTaka. OOGniICHEHHE O0COOBIX

CBOMCTB OeH307a.

Kputepuu apomaruaHOoCcTH Opragmdeckux coequieHrd. [IpaBmino Xroxxend.

DnexTpodHIBEHOE 3aMEmMICHHE B apomarHdeckoM #ape. m- B o-Komimekcn. Crpoenne o-

KOMIIJICKCOB. DHEpreTudeckas AdarpamMma. IIpuMephl peakudil SIEKTPO(EILHOTO — 3aMEeIeHHs:
]



HHTPOBAHKC, TANOTCHUPOBAHHE, AIKIIMPOBaRWe, alWINPOBAAKE, Cy/bQHpOBaHEe GeHsona.
Bnusmve 3aMectutenell Ha HanpapicHUE u CKOPOCTh  ICKTPODHUILHOTO 3aMeineHns. Kiacen-
(uKanEs 3aMecTATENEH: O-N-OPHEHTAHTHL aKTUBHPYIOIAC ¥ AC3GKTHBHPYIOIINEC, M-OPHEHTAHTEL
AesaxkTusupyromue. Hagykrusnsie s¢dexter samectrreneit # adhexThr conpsoxenns. CRIb MexK-
AY HAIPaBICHACM 3aMCINEHNS W TePMOAMHAMHYCCKOM YCTOMYHMBOCTEHIO G-KOMILIEKCOR. COOTHO-
INCHNE M30MEPOB IIPH IMEKTPODHILHOM 3aMEMICHHH, BIUAHHE [IPOCTPAHCTBEHHEBIX (axTopoe.
Opwuenranusa y musaMeménnbIx 6eH30M0B (COTNACOBAHHAA H Hecornacosannad). IlnaHupoBaHHe
CHHTEC30B 3aMEHICHARIX OCH30MOB.

T'oMonoruaecknit pay Genzona

O6mas hopmyna. Uzomepas. Homenxnarypa.

Hetounnky apoMaTHUECKIX COCTUREHMI: KaMEHHOYTOJIbHAA CMOIla, KOKCOBBIA ras, He()Th H eé
apoMaTru3anys,

CuHTeTHYIECKHE METOMNST HONyueHHd OCH30/a M €ro TOMOJIOTOB. Peaximm Bropua-®urrura u
Dpugems-Kpadrea. X MexaguzMeL

®u3nveckne CBOHCTEA .

XdMugecKre CBONCTRA. Peaknuy 3meKTpodIIEHOIO 3aMeIenn s TalOTEHUPORAHUC, HUTPOBAHHE,
CYAb(QHPOBAHVE, aNKHIMPOBAHKE, AIMIHPOBAHAC 110 @puemo-Kpadrey. Ocobennoctn peakinn
TAIOTCHAPOBAHIs ¥ HUTpoBaHns GokoBbIX ueneil. Oxucnenne roMonoros Gemsona. Peaknpm npu-
COCAMHEHUS BOJOPOAA, XA0pa 10 ApOMaTHICCKOMY Konbity, O30m0mH3.

Ilomgepabie apoMaTHIecKHe COCTHHCANA

Budenun. Ilonyuenne. Crokictra. Bensunun, Gensummumopas HEPErPYIITHPOBKA.
Tpupenmmmeran, TpudermwiopMeran, Tpudenunkapbunon. Ilomyuenue, croiictsa. [TonsTae
00 YCTOMYMBEIX TPHAPHIMETWILHEIX PATUKATAX ¥ HOHAX.

Hapramun. Ilonyuenne B rexmuke. CTpoenme. ApOMAaTHYHOCTE. Ouepras conpsokenus. Uzome-
pus. Homenknatypa saMeménnsix nadranmHa.

OH3HYECKHE CBOMCTRA.

XuMHUeCcKHe CBOMCTBA. Peaximim npucoeMEeHus: BOOPOa, xJyopa, Opoma. OTHOIEHHE X Xeii-
CTBHIO OKHCIMTENCH. Peakipi 57eKTpoQHIGHOIo 3aMemeHMs: TanoreHHpOBaHHE, HHTDPOBAHHE,
CYNBGHUPOBAHNE, AIDUIMPOBaHUE. MeXaHW3MEI PeaKiuii, OPHINHBI AKTHBHOCTH (-HHOMOMEHHS.
Cynsduposarme HadranwuHa, 3HAYEHHME STOH peaKIuy VIS MOTyIESHHS B-mipon3BoEbIX HadTany-
Ha. a- u B-Hadrossl, crioco6sI nomydenys, croicrsa.

Awnrpanen u desanTpen. CrpoeHMe, apoMaTHIHOCTh, CBOMCTBA. BEcmHe TONANHKIMICCKIE YT~
nerogopoasl. ITousTHe 0 KaHIIEPOTERHBIX COCAUHCHHMAX.

5. TAJIOTEHOITPOH3BOAHBIE YITIEBOJIOPOJOB
5.1. AmudaTHdeckue raaoreHoNPon3BOIHbIE
Obmas gopmyna. Hzomepns. [leprrdnkle, BTOPHYAKE ¥ TPETHYHEIE ranoreHankaHbl. HoMeHKIa-

Typa.
Cnocobrr momyueHns: W3 ankaHoB (TaIOTeHAPOBAHNE), 3 ATKEHOB (TeaporanoreHRpoBanue), w3
CIIHPTOB.

Crpoenme. XapaxTepHCruka cBs3ell yIjiepojl - ramoreH  (IHHA, SHEPrud, NOMAPHOCTE, [IOM-
PH3YEMOCTE).

®usadeckue croficrBa M CIIEKTPATEHBIE XAPAKTEPHCTHKH.
Xumugeckne croficTBa.  Peakilid myKiTeoHIBHOIO 3aMeIEeHAs  TAJOTeHATKAHOB {obpazoBarue
CIIHPTOB, MPOCTHIX 3(PUPOB, HHUTPUIOB, AMAHOB H JPYIHX KJIACCOB COCAMHEHHMM). MeXanusMbl
HyKeopuasHOTo 3amemeHns (Sl 1 SN2). PaxTopw, BIMOMUE HA X0 HYKICO(RIBHOTO 3aMe-
Inenus (CTPOCHAE FAIOTCHATKAHA, XAPAKTEp YXOAMINeH IPYImbL, CHlla HKIeOhHISHOTO PeareHTa,
IpHpoja pacTBOpuTENs). CTCPEOXHMHES PEakini HyKIeO(IIEHOO 3aMelleHns; peaKIHy OITHYe-
CKH aKTHBHEIX COCAWHCHHH, POTECKAOLIHE ¢ COXpaHeHHEM KOHGHryparus, ¢ o0pameHueM KOH-
(urypaias, pareMu3anrei.
Peaximuu oTmemneHns. B-DMuMuHUpOBaHME, YCIOBHA M HATIPABACHHE peaKnuil. BaanMooTHoIIe-
HHE NOHATHH "HyxreodpwisaOoCcTs” B "ocHoBHOCTR". IlpaBuno 3aiinesa, ero oOescHenme. Mexa-
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HusMbl oTieniennd (E2, E1 u ElcB). Korkypermus peaxnnif 2IuMARAPOBAHHS H HYKJICODHIBHO-
ro saMmernenus. (PaxTopsl, BAHSIOIMHE Ha CKOPOCTH OTIIEIUIEHAS ¥ COOTHOUIEHUE MPOAYKIOB OT-
MCIVICHNA H 3aMelnenns (CIpYKTypa rajoreHalKana, OCHOBHOCTDL peareHTa, TeMIcpaTypa, IpH-
poxa pacTBopHuTent). CTepecoxaMAR peakyil oTieierua. BoccTaHOBAEHME ranoreHanKanoB. Pe-
AKIIMH C METALIAaMH (HATPHEM, JJUTHEM, MAarHHEM).

TIO/IATAI0TeHAIKARET

Knaccnduxanms. ['eMuHanbHbIe M BUNIWHANBHEIE JUTATOTeHANKAHB], TaxodopMel. Terpaxnopui
yriaeposa.

CrocoOu! mONlydeHAR: |3 alKaHOB, AKESHOB, KapOOHWILHEIX COSANHEHHRH.

Xumudeckue cBofcTea. Peakunn HykIeO(DHIBHOTO 3aMEIIEHHs H OTIIemIeHus. Ilommranore-
HaJIKaHb! KaK pacTBOPUTENH.

I'ajioreHONPOHZBONHBIC HERPENAEILHBIX YIJIEBOI0OPOOB

Msomepus. Homerxnarypa. TpH THIA TaJOTeHONMPOM3BOAHEIX ¢ EBOHHOH CBA3BIO.
Buawrranorernaer. CnocoObl mONMydeHHS: W3 BHIAHANGHBIX JFHTATOTCHAIKAHOB, M3 alKAHOB.
Crpoenne Bunmwxaopuaa. IIpranra HHEPTHOCTH BHHIITATOTEHHAOB B PEaKIMAX HYKIeo(huisno-
ro 3aMemmeHns. Peaxnuu oTimennieHAsa. JIeKTpodIIEHOE NPHCOEAUHEHNE TaJIOTEHOB W TallOTCH-
BOJIOpoAOB. [IpoMeminenHse ¢CHOCOOR! NONYYeHNS W NpHMEHeHAE BuHAMKIopuaa. [ommuawi-
XIOPHL.

Ammunranoreauapl.  CriocoObl HOMyYeHUS: U2 ANKEHOB (AUIANEHOS XIOPUPOBAHUE 1 OpoMuposa-
HHE), H3 CONPDKCHHBIX AIKAJUCHOB (3MeKTpodHiIbHOe NpHCOeIHHEHEe IAIOFeHOBOAOPOAOR).
Crpoenue aumwixinopuaa. [IprauHs! IOBEINCHAOH PeaKIHOHHOH CHIOCOGHOCTH AIMITANIOTEHIIOB
B peakmusaX Syl m Sy2. Me3oMepHEIH amIBHEI KapOKaTHOH. AJUIANBHAS OEepeTrpyHIUupOBKaA.
OneXTpoHIBEHOE IIPHCOSTHHEHHE K AJLTHATAIOTCHIIaM.

dTop3aMemERHEIe HeIpeIeIHHEX YIIeBogopoaos . Ocobernocta cesseii C — F. CnocoGs! moiy-
yeHns MOHO(DTOPAIKaHOB, (TopatKkenos u nepdropyraeponos . Opeons: . Groponact (TeIIoH).

3.2. ApomaTHYIecKHe rajIor¢HONPOHIBOHbLIE

IN'omonorudeckuit paa. Msomepus. Kimaccudukanus. HoMerkarypa.

Croco0Gr1 momydenns:: #3 GEH30a H €r0 TOMONOTOB (TAIOTCHAPOBAHEE B 4Jp0 U OOKOBYIO IIellh,
YCJIOBHS ¥ MEXaHU3MBI PCAKIIHi ).

Xumudeckne cBoiictea. Peaxnuu nHykneodunrHOro 3aMelneHEs ramoreHa. [Ipuuunn useprao-
CTH raforela HeaKTHBHPOBAHHEIX apUATANOreHUIOB. Y CJIOBHS U MEXAHH3MBI peaknuii HeaKTHBH-
POBAHHBIX APHITANONeHWACE (OTIEIUIeHAe IpHcoeAnHeHHUe). Bimdnue a/eKTpoRoaKnenToOpHBIX
3aMECTHTENEH Ha peaKiiaOHHYIO CHOCOOHOCTE apHIITAI0TCHHIOR IPH HyKICOQHILHOM 3aMeIeHIH,
mexaau3M SNAr. [IpuurHa NoBHIIeHHOH peaknuoHHOR COCOOHOCTH OSHIMITANOTCHAIOR B Pe-
axmuax SNy 1 SNa.

Obpasoranne METaIOPraHUYeCKHX COSIMHEHHI, HX IPIMEHEHHE B OpraHMYECKOM CHHTE3E.
Xmop6ensol, GeHIMIXNOpH;], GeH3MMMICHXIOPUT , GEH30TPHXTIOPHN , WX MONyYCHHE, CROMCTRA,
[IPAMECHEHHE.

6.THAPOKCHIICONEPKAINNHE ITPOH3BO/JHBIE YITTIEBO/[OPOAOB

6.1.Canprs!

OaneaToMHbBIEe CIAPTHI

I"omonorudgeckuii pan. 061]1?1 bopmya. KJIE:ICCH(I)I»H{&HHH: TIEPBHYHEIE, BTOPHUHEIE, TPETHYHBIE,
Homenxiatypa TpUBAANLHAS , paoHanbHas , CUCTeMaTHYecKas.

Croco0Bt mOMydeHAs: H3 TATOT€HAIKAHOB (THAPOAN2), H3 alKeHOB, M3 KapOOHWILHBIX COeIUHE-
HAR B CHOXKHEBX 3QHpOR (BocctaHoBienue). CuATEs CHEPTOB U0 peaknud [ puHBApA.
IpoMennneHHse croco0p MOMYIEHAST METHIOBOIO, STHIIOBOTO, H3OUIPOIMIOROTO CIIMPTOB .
Crpoerne. Xapakreprctrka cszel C - O m O - H (umBa, sHeprad, NOISpHOCTD, MOAAPH3YE-
MOCTH). BOJIOpOAHDBIE CBA2H B CITHPTAX, HX JHEPIHA.

du3zuueckye cBoicTBa. BimMsSHHE BOJAOPOAHBIX CBs3el Ha (GH3HYECKHE CBOMCTBA M CIICKTPAlb-
HBIE XapaKTepACTHKH CIIPTOB.



Xummdeckue crofictsa. Kucnoraocrs. KOHCTanTa KHCIOTHOCTH. O6paszoBaBue AIKOroJATOB, UX
cTpoenue. HykaeoQmibHOCTh # OCHOBHOCTb CHEPTOR H AJIKOTONAT-2HHOHOR, HX peaxkiuu ¢ mep-
BHIHBIMH, BTOPUTHEIMA H TPETHIHEIMH TraloreHakaHamu. Peaxuuu HykieohuasHOro 3aMermie-
HMAL ¢ TanoreHOBONOPOAHBIMY KHCTOTAMH, TanoredniaMa docthopa, TuormmXIOpraoM. Ocoben-
HocTh Syl # SN2 peaxmmit CrApPTOB. CTEPEOXUMHUs peakumii HYKICOIIRHOTO 3aMEHIEHHS.
BryrprMonekynaproe Hykieoduabioe 3amemenne (Syl). Peaxmn CITHPTOB ¢ MHHEPANLHEIMH
KHCIOTaMH, 06pa3opanue YPpUpoE MEHEPATEHLIX KHCIOT. Peaknmul oTINCHeHAs: BHYTPUMOICKY-
ApHad ¥ MORXMONCKYIIpHAs JeruaparTanus. MexanusMel peaxumif BHYTPHMOJEKYIAPHOTO OT-
ImereHns Bojsl. Ieperpynnupopks ¢ yaactaeM xapdxaTHoHOE. CBS3b MEXIY CTPOCHHEM H peak-
HHOHHOH CHOCOOHOCTBIO CIIHPTOR B PEaKiHsix HyKIeO(MITHHOTO 3aMCICHUS M OTINCIUICHHS. ALN-
JIHPOBAHUE CHHPTOR (00pa30BaHME CIIOKHBIX HPUPOE KAPOOHOBLIX KHCIOT). Anmmupyromue pea-
reHTs1. OKUCITCHUE ¥ AETHAPHPOBAHHCE.

MeTrnoBbIit, ITHIOBEI, IPONHIOBEIR H GYTHIOBBL CIMPTH, WX [IPUMEHEHHE B OPraHHYCCKOM
CHHTE3E .

Henachunenneie couprsl.  Bummnopsie cumprs, NIpHYHHA UX HEYCTOMYHBOCTH (IPABHIIC ib-
TeKoBa). Astrnossie cuupTh. Honyuenue. [TpaudHa TOBEIIEHHON PEaKITHOHHOH CHOoCco0BOCTH B
PeaxknuiaX HYKICOPUIBHOTO 3amelnenus (Mexanmsm Syl).

MuoroaTomnsnie cliBpTEI

Kiaccudmxamus, n3oMeprs, HOMEHKIATYpa.

HByxaromusie compts (Tmkoms).  CrocoGhl TONYYEHAS: U3 AUTANOreHAIKAHOB, SMOKCHCOEIH-
HEHAH, KapOOHMILHEIX COCAMHEHH, SQUPOR THKApOOHOBHIX KuenoT. ITHHakommHOBAS meperpymn-
ITHPOBKA.

Tpéxaromnrie cnuprer.  Iimnepus, monyvenne u3 JKUPOB ¥ CHHTE3 U3 nponwiena. OcobeHROCTH
(H3UYECKIX M XHMHYECKHX CBOMCIE ZBYXATOMHEIX B TpEXaTOMHARIX CIUPTOB. IpuMerenne oTH-
ACHITIMKONS U TAMIIEPHHA B TPOMBIILICHHOCTH,

6.2.®enonL

Onnoaromusie dperonsl.  Mzomepus. HoMerkinarypa.

CrocoBe! MoNyIeHUS: W3 APHITANOTEHHIOB, B3 CYIHYOKHCIOT, H3 apoMaTHJYeCKHX aMHHOB. [lo-
Ty9eHHe QeHONA B3 H30HPOMMIGEH30N2 (KYMONBHER MeTox).

DusrgecKue CBOICTRA.

Xumuaeckne cBoticrsa.  Kucnorrocts denona, o€ nprunma. Biusaue 3aMecTHTeNeli B GeHI0M5-
HOM KONBLE Ha KHCHOTHOCTh. OGpasosaHue IpocTHX 2upos GeHOIOB, UX CBOHCTRA H IpHME-
HCHAE (aHM30n, (eneron K Ap.). Croxable 3ups: HeHONOB, HX IIOJIy4EHHE H CBOMCTRA.
OcobennocTa peaxmii 91eKTPOGAILHOTO 3aMemeHus (GEHOTOB (FaNOTeHRPOBAHNE, HUTPOBAHKE,
CYnhQHpPOBAHNE, HATPO3HPOBAHKE). Peakmuy HIeKTpoGHILHOTO 3aMenIcHAs B (EHONAT-aHHOHE:
asocoveranme, peaxnas Kompbe IlIMuara, B3amMoneiictae ¢ GOpMaNLICTHIOM. ®eronodop-
MaJBICTHAHBIC CMOJIBL.

JlByxaToMEEIC (heHOMBL: MHPOKATEXHH, PE3OPIMH, THAPOXHHOH. [Tonyuenye, CBOHCTBa, IpHMEHE-
HHE.

TpéxaTOMHI:IG dbemonbr:  MEpOranIoN, OKCHrAAPOXHHOH, (uIopormonns . Ocobsle cBolicTBa bao-
POTIIONHHA .

Xunonnl. Knaccupuxanms, HoMemkmaTypa. n-Bemzoxumon. Honyuenne. Ctpoenne. XuMue-
CKME CBOMCTBA. Peaklms BOCCTAHOBIICHHS, 68 MEXAHM3M.,

7.1IPOCTBIE 3 HPLI

Hpocreie sduprr. Usomepas 1 Homenxnarypa .Croco6H MONydeHHS: 3 CHHPTOB, U3 TaIore-
HAJIKaHOB (peakius BiibaMcona). XuMudcckue cBOHCTBA:  OCHOBHOCTS, obpazoBaBue OKCOHHE-
BEIX COEJIMACHHH, PCaKIUM PACIIEILICRHs HPOCTHIX 3pmpoB, nx MexammsM (Syl B Sy2), aBTO-
okHcneHre (06pazoBaHue ISPOKCHAOB, UX B3PHIBOONACHOCTS). JIMATAIOBHI 3(Hp, ero mpaxkTHye-
CKoc npuMeneHue, Jinokcan. Terparumpodypas.

Imoxcucoenuaenmst. MzoMmepus u HoMerknatypa. ClocoGs! OMYUCHIS: U3 alKEHOB, H3 TATTOTCH-
THAPHHOB. XAMUYeCKAE CBOMCTBA: OKCH ITHIIEHA, CIIOCOOH! IIONyYeHAA H (IPUMEHEHHE B OPranH-
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YECKOM IPOMBIIUICHHOM CHHTE3C,

[TrocupTel {(Mepkantanbl). Homenknarypa. CiiocoObl monyyenns: ®3 rajoreHanKaHoB, H3 CITUp-
ToB. dH3MYecKHe cBoMCTBA. XUMUYECKHE CBOMCTRBA: KHCIOTHOCTH, 00pa3oBaHKe THOJLITOB (Mep-
KaOTHAOB), IPACOCAMHEHNE K ATKEHAM, OKHCACHHE IO AUCYIB(HL0B H cynbpoxucior.]’

8. A3OTCOJEPXAIITHE ITPOAU3BOJHBIE YITIEBOAOPOJ]OB

8.1. Hurpocoenunenns

Fomonaornueckuii psii MOHOHHTPORJIKAHOB

Obmas dopmyna. Uzomepns. Knaccudukanmsa. HoMeHKaTypa.

CoocofEl HOMyueHHs: M3 alKaHOB (HATPOBAHUE), W3 TanoreHaIKaHoB (HyKIcOQHIBHOE 3aMe-
merne). IlonsTie 00 aMOMAEHTHRIX Hyifnembmmﬂm; peareHTax. [ Ipusumn KMKO'. Honyuenne
HATPOCOC/IUHECHWI OKUCICHHEM aMHAHOE .

CrpoeHre HUTPOTPYINLL. DBaNeHTHEIE YINIBI U XapakTepucTka csaseit N-O. Ungykrapabii 2¢-
(heXT HETPOTPYIIIEL, BIMAHAE HA YTIEPOJHBIA pajiAKal.

OH3AICCKHE CROJCTRA .

XAMHAYECKHE CBOHCTBA. TayTOMEpHs TEPBHYHBIX M BTOPHIHBIX HHTPOCOSIMHEHHHA. Mexapusm
TayTOMEPHEIX peBpamennit. [Ipauiia NOABIKHOCTH aTOMa BOAOPO/IA IPH (-YIJICPOIHOM aTOME.
C-H-KMCII0OTHOCT IEPBUYHEX ¥ BTOPHYHLIX HATPOANKAHOB. Peaknuu co mienogamu. CrpoeHue
conell, Me3zoMepHBIH amuoH. QTIHUME CBOHCTB HATPOATKAHOB OT HPHPOB a30THCTON KHCIOTHI
(BOCCTAHOBNCHHE H m,tcponm)*.

HurpomeTan, nonydenue, IpHMEHEHEE B TEXHHKE .

HOJ‘_EHHHTPOCOG,E[H}IGHH}I*.

ApoMaTHYecKHe HHTPOCOCAHHEHAS

Wsomepus. Knaccudukams. Homenknarypa.

Crroco6rl momydeHns: w3 0€H2071a B €ro TOMOJIOT0B; H3 TaJIOTeHOIPOH3BOTHBIX.

duzaueckue cBocTBA.

Xumuyeckue cpoicrsa. OTmMyde CBOWCTB apoMAaTHIeCKHX H JKUPHOZPOMATHYCCKHX COCIHHE-
Huil. BIusHBe HATPOIPYIEl HA PEaKOUOHHYI) CHOCOGHOCTB APYIHX IPyHN B OEH30IBHOM KOJb-
Ize. '

BoccTaHOBNGHHE APOMATHUECKMX HHETPOCOSAMHECHHA B KACHOH, HeHTpambHOR H MIEIOTHOH
cpenax. IlpakTiaeckoe 3Ha9¢HHE STHX PEAKIMHA.

[ToNMMHUTPOCOCAUNHEHMS APOMATHIECKOTO p}ma*.

8.2. AMuHBI

AmadaTAYecKHEE 3MHEDI

Knaccuukanms: nepsu4Hsie, BTOPUYHSIC, TpeTHIHEE. M30Mepusa. HoMenknatypa.

CriocoBbl HONYUCHAS: ATKIWTHPOBAHHE AMMHMAKA FaloreHANKaHaMK M CIHPTaMH, (TanmaMuIHED

Metoy] ['abpHang, BOCCTAHOBUTENHHOE AMUHHPOBaHAE KapOGOHIIIBHBIX COSANHCHUH, BOCCTAHOBIIC-

HHE a30TCOAEPXAIMX COSTHHCHUH (HUTPOAIKAHOB, OKCHMOB, HHTPHAJIOB, aMuoB). W3 ammzoB

KHCNOT 1o I'ogmany.

CrpoeHue aMHHOB. sp° - CocrosHue aToMa azota. Xapaxrepucraxa caselt C-N n N-H. Boaopoa-

HBIE CBSI3H aMHHOB, UX IIPOYHOCTD.

Gu3ugeckye cBoMCTBA. BigHNE BOAOPOHEIX CBA3CH.

Xummeckue ceofictBa.  OcHOBHOCTE. KoHcTanTa 0CHOBHOCTH. CBA3b MEKY CTPOCHUACM AMIHOB

H HX OCHOBHOCTBIO. Peakimy aMHHOB € KHMCIOTaMM, CTPOCHHE colel, HX HOMEHKIATYDA H CBOM-

CTBa. AJIKHIMPOBAHHE AMHHOB TAJIOTCHATKAHAMK. AIMAHPOBAHNC TANOFCHAHIUAPHAAMH M aHTH]T-

pHaaMB KUCHOT. MeXaHW3MBl peaKiuil AfKUIHPOBAHHA H AIAIHPOBAHAS. Peakii ¢ a30THCTOH

KHCTIOTOH, YCHOBIS NPOBCICHIA, MEXAHMIM.

TToHSTHE O IAAMHHAX, [OTydeHHe, CBOiicTBa . [ eKCAMETHICHTHAMUH. CHHTETHYECKOS BONOKHO

"HainoH".

ApoMaTHIeCKHE AMHHBE

Knaccudukamas. H3omepra. Homenxnatypa.

CriocoOH! MONYYeHHS APOMATHICCKUX AMHAHOB: M3 HHTPOCOEIHHCHIIH (peaxums H. H. 3urmna), n3
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apHATaNoreHHAoB (HykieodunpHoe 3ameinenue). 110y deHne BTOPHHHBIX B TPSTHUHEIX aMHUHOB.
duznyeckue CROUCTRA.

XuMHUeCKHe cRoifcTBa. BimisHue OCH30AHHOIC XKONBIA H HMEOINMXcd B BEM zaMecTHTeNneH Ha
OCHOBHOCTE aMUHAOB. OCcOOGSHHOCTH ANKIIMPOBAaHHS B AIMIHPOBAHAS aMUHOTPYIIOEL, B3aRMO/cii-
CTEHE C aTbAcruAamMu. Peakiiuu TICpBUYHBIX, BTOPUYHBIX H TPETHUYHEIX AMHEHOB ¢ A30THCTOM KHC-
noror. Oco0eHHOCTH 2eKTPODMABHONO 3aMEINEHUs Y apOMaTHICCKHX aMUHOB (HHTPOBAHHE,
ranoreHnpoBanue, cysbupoBanie), yeIoBus nposenenns, [IpakTaueckoe 3HaUCHME.

AHI/E'MH, n-TonyuguH, N-MeTHnaHuImH, N, N-IHMETHIAHHINH, CIOCOObI MONy4YeHUs, IpUMEHe-
HUE .

8.3. Inazo- | azocoeAHHEHUNA

Peakiasi AUa3OTHPOBAHEA, YCIOBHA ¢ MPOBEleHHs, MEXaHU3M. Bimdnwe 3amecTutenel B OcH-
30JILHOM KOIBIE HAa CKOPOCTE peakify.

Crpoenne amazocoenmHennit. @POpMEI ZHA30COCHMHEHUH B 3aBUCHMOcTH OT pH cpesst, Tayro-
MEpHBIe IpeBpaieHUA.

Duznueckye CBOHCTBA.

XumMudeckde cBoiicTBa. Peaknuy, MPOTEKalOMAE ¢ BRUISNICHWEM a30Ta: HyKJICO(HIBHOE 3ame-
HIeHHE AHa30HHEBOM IPYIHBl Ha THAPOKCHN, ANKOKCHTPYIIY, (TOp, PairKanbHOe 3aMelleHHe Ha
BOJIOPOA, XJ10p, Opom, nuad, Hof. MexaHH3MB! 3THX PEaKiluii.

Peaknum Oe3 BLIICTHCHHAS 430TA:  BOCCTAHOBICHHE M0 APHITHApazHHOB. Peakiium azocoueTanmus.
MexannsM. YCIOBES peakiiii a30CO9ETaHNA ¢ aMUHAMH U ()eHONaMH. Biudamue 3aMecTuTenct Ha
PEaKUHOHHYIO CIIOCOCHOCTE AMazocoeumeHnil. 3uadenne azococauucHuil. Ilomarue ob asokpa-
CHTEISIX. BOCCTaHOBHTEIBHOE pacHIcILICHHE a30COCANHCHMH,

9. FTETEPOITHK/IHYECKHE COETHHEHHA*

9.1. IaTHYACHHBIE TETCPOIHEKIIbI

ITuppon, bypan, THOGEH, apOMaTAIHOCTD, UX IIPOK3BOJHEIC B TIPHPOTIE. MeToas CHHTE3a IIATH-
WICHHBIX TeTeponakioB, Merox [laams- Kﬁoppa AmiriodobHocTs Hppona U PypaHa u MEKTpo-
GUNEHOE 2aMeIneHue B MHppolne, dypane U THodene. OpHEHTAHA DICKTPOQHABHONO 3aMEHICHHSL.
OcoGeHBOCTH XHMHYECKHX CBOMCTE MHPPOJIA; KUCIOTHOCTh THppoa, ankuuposanye Li, Na, K u
Mg npousBoaHsX. OcOGEHHOCTA XUMHIECCKUX CBOHCTB (ypaHoB: peaknus ¢ OpoMOM, peaKIys
Hunsca-Anpacpa.

KOHACHCHPOBAHHBIC ISTHWICHHEIC TETEPOUMKIE ¢ oxauM rerepoaromoM. Mumon. Ilpomssoxnamic
HHJION B IIPUPOJiC: TPHOTOGAH, CKATOJ, CCPOTOHAH, IE€TCPOAYKCHH. Unauro. [CARTE3 HEAOIOB HO
®dumepy. MexauusM. CpaBHEHHe CBOMCTE HHAOTA W THPpoda.] OpHEHTAIHAS MEKTPOPUIBROIO
3aMeIleHHs B HAAOIE.

9.2, llecTHYJIEHHBIE € TCPOIMKIIBI

TupuHH: apOMATHYHOCTE, OCHOBHOCTE. IIpon3BOAHbIE THPHIMHA B IPHPOJE: BHTAMHHE], HHKO-
TaH, NADP. XaMHYecKie CBOMCTRA MUPHANHA: OCHOBHOCTH, AMKKIMPOBAHHE, PCAKIMY 3MEKTPO-
duABHOTO 3aMermenns, N-OKHChH TMPH/WHA, IOJYICHHE H HCIC/Ib30BaRAe B CHATE3E. OCOOEHHOCTI
XUMHAYECKHX CBORCTB METHINHPHANHOB H BUHImaprauHOB. Hyxineodnisroe 3amMemense B 2-, 3-,
U 4-xnopoupuausax. HyximeoduwrsHoe 3aMelieHHe THAPHA-HOHA Ha aMUHOTPYIIY IO ACHCTBHCM
aMuaa Hatpus (peakus Ynanbabuna).

KoHacHCHPOBAHHBIE IECTHUICHHBIE TCTEPOIUIILI ¢ OXHEM TeTepoaroMoM. Xunommd. CHHTE3bI
Cxpayna u Jle6uepa-Muiepa. Ilomstie o MexaHA3ME 9THX peaknpi. XuMHaeCKUe CBOUCTBA XH-
HOJIHOB,

10. KAPBOHWIBHBIE COEJHHEHUA
10.1 Hpeaeabnpie aabACrHALI H KETOHBI
O6mas dpopmyna. Wsomeprs. HoMerkiarypa (TpHBHANbHAA, PAAOHANIBHAA, CHCTEMATHICCKAs).
CrocoOH HOIy9cHHS: U3 CIUPTOB, M3 KAPOOHOBEIX KHCIOT H MX NPOM3BOAHBIX. CHHTE3 aJlbie-
FEIOB M KETOHOB o peaknuy ['prabspa. OKCOCHHTES.
Crpoenue KapGormnpHO#M rpynmsl.  Cxonctso u pasamme ce3e C =0 n C= C.
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OHIAYECKHAE CBOHCTBA .

XUMHYECKHE CRONCTBA. Peakuud HYKICOQIIBHOTO IPUCOCTHHEHAS IO KapOOHMNBHOH rpymne.
Tlpucoennuenne Boau 1 cuproB. [lonsTHEe 00 00IMEM H CHEIAGMYCCKOM KHCIOTHOM KaTailH-
3e. [IpHCOCMHHCHHE TATOTCHOBOAOPONOB, ruapocyabduTa Hatpms, PCls, peakrupor I'punbspa.
Peaxupy NpHCOCAUHECHNS - OTINCTLICHUS aMMUaKa, THIPOKCHIAMIHA, THAPA3MHA U €10 IPOU3BO/I-
HBIX. MeXanu3M 3THX peakuuii. Peakipiu, KaTam3ApyeMble OCHOBAHMAME (IIPHCOCIUHEHHE CH-
HILIBHOM KUCHOTHI). AJIBAONbHAY ¥ KPOTOHOBAA KOHACHCAIAN, MEXaHH3M IIPH OCHOBHOM KaTalu-
3e. [IpHUrHa TIOBLIICHHON AKTHBHOCTH aTOMOB BOHOPOJA NPH G-YIACPOJHOM aToMe. EHoIM3a-
g (MEXaHU3MBEI OpH KHCIOTHOM W OCHOBHOM Karanmu3ax). Peaxumm razorermpoBanug. I'amo-
(GbOpMHBIC PEaKIi¥i METHIJIKCTOHOB, HX IIPAKTHIECKOC 3HAUCHHUE.

BocCcTaHOBICHHE 10 CIUPTOR H YIVICBOAOPONOB. OKMCIeHHE.

MypaBbUHEBIN aNbACIHH, MOIYYEHHE B Texauke . Ocobble cBojicTa. Peaxmus Kanzmnonapo.
YxCycHEBIH anbAerai, aleToH: METOBI HOIydICHN S, npmieHeHHe'.

10.2. HepachimeHHBIE¢ AMLACTHALI H KETOHBI

Hzomepns. Kinaccuduxanus.

[Kerener. Homenxmarypa. Cnocofbl monmydeHHs KeTeHa: H3 alETOHA, H3 YKCYCHOA KHCNOTHL
CrpoeHue keTeHa. XMMHYCCKHE CRONCTRA: peaxi{iil ¢ BOJO, CIMPTaMH, aMUHAME, KapBOHOBEIMHE
KHCTOTAMH. I[HKereH.]'

«, P - Henacrnmennsie ansaerufn ¥ keTousl. Conpmkenne casseit C=C u C=0. Axpoineun. Kpo-
TOHOBBHIH anbaerus ( OUC-TPaHC- H30MEPHS).

XuMAYEeCKHEe CBOMCTRA: 0CcoOeHHOCTH peaxiuii sNeKTpOodIIBHOIO ¥ HYKICO(QHILHOTO HPHCOCHH-
HEeHU.

10.3. Apomataueckue AILJIErHILI ¥ KeTOHBI

Hzomepus. Kinaccuduxanus KeTOHOB: apOMaTiuecKue U JKupHoapoMmataueckue, Homerkmarypa.
CnocoGBl ToNy4eHnAs: W3 YIISBOAOPOAOR H CIIAPTOB (OKMCICHHE, NCTHIPHPOBAHAE), U3 JAATAIO-
T€HONIPOM3BOAHEIX (ruAponus). Peaximu arrepmana Koxa, I'arrepmana, ®Opugens - Kpagrea.
O06nacTe IpUMEHEHHS 3THX PeaKiu.

DH3MICCKIE CROHCTRA .

XuMHYECKHe CBOMCTBA. PeaKiy OKMC/CHMS M BOCCTaHOBNeHWa. llpmcoenuHenne HyKieo(uis-
HBEIX PEarcHTOB. BingHHe apOMaTHIECKOrO KOJELA, 3aMECTHTENCH B KOIBOE U HPOCTPAHCTBEHHBIX
GakropoB HAa PEAKMMOHHYK) CIOCOOHOCTH ATHACTHAOB H KETOHOR. KoBjeHcaims ¢ ammparne-
CKUMH ANBACTHIAMHA, KCTOHAMH, HATPOCOSANHERHAMH, HX MEXAHH3M B YCIOBHSX OCHOBHOIO Ka-
Tamu3a. Ocobbie CBOUCTBA apOMATHIECKHX ansaeruos: peakunu Kanmmmapo, [lepkuna, ux me-
XaHA3MEL

FeomeTpuieckas H30MepUA OKCHMOB aJIBACTHIOB U KETOHOR . ITeperpynmmmpoBka bekmana.

11. KAPEOHOBBIE KHC/IOTBI
11.1. OancocHOBRHBIC KAPGOHOBRIE KHCJIOTHI H HX IPOH3BOAHbIE
ToMOoOrAdYecKii psfl HaCHUIEHHBIX KapBoroBbx kucnor. Obmas ¢opMyna. Msomeprs. Homen-
KiIarypa (TpHBHANbHAd, PalHOHAILHAS, cUCTeMaTH4YecKas), AIMIEL, KX HOMEHKIATypa.
Coocofr1 IONMyYeHns; W3 aKaHOB, ATKEHOB, AIKHHOB, CIIAPTOB, AJbJCTHIOE B KETOHOB {OKHACIIE-
HHE); FaNOreHalKaHoB (9epe3 HUTPIIGI H 0O Peakmud ['pHHEBAPA), CIHOXKHBIX 3(HPOB M aMHAOB
(runpornus).
Crpoenne xkapfokcunbHOHR rpynnsl.  p, n-Comnpsoxenve. Xapakrepucrtnka ceazed C=0 u O-H.
MeKMOJIEKYIISPHEIE BOXOPOIHEIE CBI3U KApOOHOBEIX KHCIIOT, HX IIPOTHOCTb.
Omznveckic CBoOHCTEA. Bimsrme BOAOPONHBIX CBA3CH Ha (uzmeckue cBolcTRA.
Xummgeckue croiictea. KucnoTnsie coiictBa. KoHCTanTa KHCIOTHOCTH, BNUAHHE Ha He€ CTPYK-
TYPHBIX H 3JIeKTPOHHBEIX $aKTopos. Peakud KHACIOT CO MIENOYaMy, KapOoHaTamu, rHApoxapdo-
HaTaMH, MeTaUTaMH, peakriuBaMu [ 'purbapa. CTpoeHHe KapOOKCIIaT-aHHOHA.
Peakmum KHCIOT [0 KapGommmbHOl rpynme: Bsammogeiictene ¢ PCls, SOCL, cnupramu. Peax-
s STepudukanun, eé MexannaM. KucnoTubt katams. Peakipyn nekapOOKCHIHPOBaHMA B BOC-
CTaHORJICHAA.
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MypasbuBas ¥ yKCyCHast KACIOTEL, MOTYYCHHE U IPUMEHERHE . OCOOCHHOCTH CTPOCHHA U CBOHCTR
MYPaBbHHOH KHCIOTHI,

DYHKIMOHAIBHBIE IPOU3BOMHEIC KAPGOHOBBIX KHCHOT. | AJIOTeHAHTHPHIIBI, CIIOXHEIE HpUpHI,
AHTHAPANB], AMHAABL, HUTPH/IEL CHocoOk IoNydeHNs B BakHeHmue crodictea. Peakiuonsas cro-
COOHOCTD (QYHKIMOHANBHEIX NPOM3BOAHEIX KapOOHOBBIX KHCIOT. HAPOIHA3, €ro MeXaHu3M IpH
KHCJIOTHOM M OCHOBHOM KaTaJW3ax.

11.2 @, B - HenachlmenHble KHCIOTHL

Conpsxenve kapOOKCWILHOM TPYIIIBL ¢ ABOHHOH CBs3bi0. KucnorHoets, Peakuum snextpodums-
HOrO H HYKICOQHIBHOTO MPUCOSAHHCHMA. AKPHIOBAS ¥ MCTAKPHIOBAas KHCIOTH 4 MX J(HpEL,
TEeXHAUECKHE CHOCOOB! HX IOAYYCHAS H IPAMEHERNE. AKPHIIOHETPHIL.

Bricime xwupHsle KACIOTH: NATBMHATHHOBAS, CTCAPUEOBAS, OJICHHOBas. I1oNyuenue 1 cBolicTsa .

11.3. ApoMaTHuecKHe KAPGOHOBLIE KACIOTRE M HX NPOH3BOTHDIC

MoHoKapGOHOBBIC KHCIOTE, H30MEPHS, HOMEHKIATYDA.

Criocobs1 mONyUeHUS: U3 YINEBOJOPOAOB, CIIHPTOB, ATBACTHAOB, KETOHOB (OKHCICHHE), H3 TPHTA-
NOTEHIPOM3BOAHBIX ¥ HUTPIIOB (THAPOIN3), peakiueii I paHbApa.

(Ou3zrdeckue CROMCTBA.

Xumudeckue cBoiicta. KucnorHsle cpoiicTsa. Bmmsnne GeH30NBHOTO KOJNBIIA, 3aMECTHTENACH B
KOJBUE U NPOCTPAHCTBEHHBIX (DaKTOPOB Ha KHCAOTHOCTB. O0pazoBaHME CONEH, MX CTPOCHHE H
CBOHCTBA.

DQYHKIHOHAILHBIE TPOU3BOAHEIEC APOMATHIECKUX KHCHOT:  XJIOPAHTHAPHABL, AHTHIPH/BL, CIOXK-
HbIE >QUPEI, AMHIJIBL, HETPHIEL, KX CIOCOHE! ONyYeHnd 1 CBOMCTBA .

HuxapOoHoBEie KHCIOTE:  ¢raneBad, H3odTaneBas, Tepedraneeas. [lomyuenue, cBoMCTBa, HpH-
MCHEHUE. '

[Cynsdokucaorst

Hzomepis; HOMEHKAATYpA.

CriocoOb1 noMydeHus: peakuus CynbGUpPOBAHAS, CYIL(HPYIONIHE pEareHTHL YCIOBHA H MeXa-
HH3M. Peaxiug cynbdoxnopupoBaHus.

Qu3nueckue cpoiicraa.

XuMHUeCKHe CBOWCTBA. Peaknmd ¢ MeKTpOIBHEIME W HYKICODMILHEME pearcHTaMmu (fc-
CYJIBEI:HPOBEIHHG, IMENOYHOS IIABICHME, 3aMEICHAC HA LHaHOIPYIILy). MeXaHu3Mbl 5THX peak-
i |

11.4. MHOroOCHOBHBIE H 3aMEIMEHNHbIC KHCIOTHI

HByxocroBsHEIe KapOOHOBEE XKHCAOTE. HoMeHknarypa, OcolenHocTH (QH3MYECKHAX B XUMHYe-
CKHX CBoOMCTB. KncnoraoCTh. Illapenepas, MalnoHOBas, SIRTAPHAS, TIYTAPOBas W aAWOHHOBAS KHC-
NOTHI, TEXHAYECKHE CHOCOOBI X MONYICHMS H CBONCTBA {AeKapOOKCHIHPOBAHHAL ).

Manonopsiit 3¢up, ero norydeHue u ceoiictsa. HarprimanoHoBent a¢up, HomyueHne, cTpoeHNE,
ankuaupoBanue. CHATE3M KapOOHOBHIX KHCIIOT Ha OCHOBE MalOHOBOTO 3dHpa.

JBYXOCHOBHBIC HEHACHIHECHHEIC KUCIOTEL: MAJIEHHOBAS U GyMapopasd, HX QU3HYECKHe H XUMAYC-
ckue ¢BoMCTBA. KicnoTHoCcTs. MancHOBEIH aHrdApal, HOIyIcHEE, IPHMEHEHHE.
[l"aroreno3aMeINeHHRE KHCIOTEL

Krnaccnduxarmis u HFoMeHKnaTypa,

CrocoObl moilydenus:  ¥3 HacHINCHHEIX KapOOHOBEIX KHCIOT M HX IPOM3BOHEIX (TAJOTEHAPOBA-
HUE), B3 HEHACHIMEHHBIX KHCTOT (THAPOTaJoreHApOBaHUe).

DHU3HYECKHE B XHMIIECKAE CBOMCTBA.  3aBHCHMOCTS XUMHYECKHX CBOHCTB OT B3aMMHOIO PacHo-
JTOXKCHHA TAIOTeHA U KapOOKCHIBHOH rpynmﬂ.}*

12. TETEPO® YHKITHOHA/IBHBIE COE/THHEHHT*
12.1. T'aapOKCEKECAOTEI
a, B, Y-rEopokcHKUCIOTE. CHOcO0H MONyuenus:: U3 raloTeHOAMEHIEHHAIX KUCTOT (THAPOJIN3),
H3 KapOOHMNBHBEIX COCHHHCHHUH 4Yepe3 THAPOKCHHUTPWIHI (o-rapoKchxucnorsy). [Tomygenne f3-
THAPOKCHKHECIIOT N0 peakunn Pedopmarckoro.
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Ouzrgeckne 1 XHMUIecKHe cBolicTBa, OcOOEHROCTA CBOKCTB U-, B-, B Y-THApOKCHKHCTOT, Jlaktu-
Abl. Jlaxtonsl. Monounas kucnora. BuHHBE KucioTsL. CTEpeOH30MEPHS MOJOYHBIX M BRHHBIX
KACJIOT.

12.2. AMAHOKHCIOTHI, IENTHABI H 6e/IKH

a, B, y-aMHAHOKHCIOTEL Kombm;ypaum OPHPOIHEIX L-aMHHOKACIOT. AMDOTEPHOCT, H303JIEK-
TpHYECKay ToUKa. OnexTpodopes .

Xnmpaeckue csofictsa -COOH u -NH; rpymu. Xenarsr. Beraunsr. Ilosenenne npn Barpeanms
(cp. ¢ oxcukucioTamu). CHETes CIOKHBX HbupoB U N-alEIHpOBaHHAE — MYTh K TICITARHOMY CHH-
TE3y

Baxreiiimuze cnoco6eI CHHTE3a AMEHOKHCIOT: 3 TAJIOTEHKAPOOHOBBIX KHCTIOT, [CHETES HlItpekepa,
aTKHIHpOBanue aHHOHOB CH-KHCNoT, JHABTHOCEeKTHRHES CHHTES. |

Bemcu. UeThpe ypOBHS OPraHH3aIliH HATABHBIX GEIIKOB .

12.3. Yraesoas1

Knaccudukanns yraesogos: mo xommgecTBy atomoB C; no Hammro C=0 wm CHO TPy, 1o
KOIIMYECTRY HAKIMICCKAX (HPArMEHTOB. AJb03bI H KeTo3bL. CTEpeOXHMEs allbA03 B KETO3 B IPO-
exnasx Pmmepa. [{uxmuuecKue NOMyaneTass albJorekcos: EOKOIMPAHO3H H NIIOKO(YPaHO3bL,
- 1 f-aroMeprl. QPopmyis Xeyopea Anis aHOMEPHEIX MOHOCAXAPHEOB. Crepeoxumus.
Konbaaro-nennas TayToMeprst yIIeBOAOB. JNUMEPhI, AHOMEPEL, MyTapOTAIAs. X HMHYECKUE CBOM-
CTBa TJIOKO3BI KaK anbierunocnupra: D-$pykrosa kak npeacrasurens kero3. ucaxapuan. Mans-
1033, Temiobro3a, NaxTosa, caxapo3a. BoccTaHABIHBAIOMEEC M HEBOCCTAHARIMBAIONME caxapa.
Honmcaxapuns! - Kpaxmal, IIHKOTeH, NEJUT003a, HATPOKIeTIaTKa. BHCKO3HOE BONOKHO, pOou3-
BOICTBO Gymam*.

TemaTnka sraboparopasix pador

o/ Pazgen kypca Hazspanue naboparopHoii paGoTs

1. Metong: Bpiaenenus u oqneTka opra- | [IpocTtas meperonKa IpH aTMochepHOM TABICHHAHR
HEIECKIX BCIIECTB Ileperonka cMecH IpH aTMOC(epHOM AaBICHHH
Ileperonxa ¢ BOASHEIM DapoM
{lepexprcramzanns

Bosronka

OKCTpakuns KUAKOCTEH

OKCTpaKilvs TREPAHIX BEIUIECTH

Omnpenenenne OCHOBHBIX (DH3HKO-XHMIYECKHX
MoKasaTenc# OpraHNYeCKAX BEINeCTB (TeMmepa-
TYpa IIABICHES, NOKA3aTeNb IPCITOMIICHN )

2. Yrnerogopons:. IlonydyeHne W XUMHYCCKHE CBOMCTBA amMKiATe-
CKUX YTHECBOROPOIOB
Cynsduposanue Tomyona

3. IanorernponzBoTHbIC Curres GpoMucroro Gyrumna

4. I'aapoKcHIcOnepKatme mpOn3RO/I- Cunres madyTunororo 3¢gupa
HEI¢

5. A30TcoaepKallie TPOA3BOLHEIE CuHTes I-HUTPOAHUNHUHOBOTC KPACHOTO
Cunres B-magTonopanxa

6. Kapbouuneubie coeureHns CunTes MACISHOro aJIbIeriga
CrHTe3 OeH3UIOBOTO CrIMpTa

7. | KapGoroBbIe KHCIOTBI Cunre3 MacHgaHOH KHCIOTHL
Cunres Sen30iHOH KHCIIOTRI
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V. OBPA3OBATEJIBHBIE TEXHOJOTI' MH

Tipu ocroenmn 1a6OPaTOPHOTO IPAKTHKYMA CTYACHTAM IIPEANAracTcs pabora B MATBIX
Fpynmnax:

y4eOHas rpynma pa3buBaerca Ha HECKOMBKO HeOONBINHEX TPYII — IO 2-3 4eNoBexa

KaxKas rpymna noayqacet ceoé 3ajaHue

NPOLECC BRNIOMHEHWA 3aIaHAs B TPYIIIC OCYIIECTRIIICTCA Ha OCHOBE 00MEHA MHEHISIMH,
OIICHKAMH.

I'pynmosas paboTa cTUMYIHpYeT COFNACOBAHHOE B3aHMOJIEHCTRIE MEKY CTY/ICHTAME, OT-
HOILHCHWS B3aHMHOM OTBETCTBEHHOCTH ¥ COTPY/IHHYECTEA.

Ipu GopMupoBanmy TPYNN yIHTHBAIOTCA JBA IPU3HAKA: YPOBEHb YHEOHEIX YCIEXOB CTY-
ZICHTOB; XapPaKTep MCHIIMYHOCTHEX OTHOMmEHUH. B rpynmy moabuparoTest CTYASHTEL, MEXY KOTO-
PEIMH CJIOXUAHCH OTHOICHHA JOOPOKEIATEIEHOCTH, B 3TOM CIIy44ae B IPYNIE BOIHHUKAET MCUXO-
JIOrHH¥ecKas aTMocepa B3aUMONOHMMAHHS M B3aAMONOMOINH, CHAMAIOTCS TPEBOKHOCTE H CTPaX.
B psge caydaes cTymentam caMuM Opeiaraetes pasOWTBCS Ha TPYINIEL, COCTAB KOTODEIX, BIO-
CIICTICTBHM, MOKET KOPPEKTUPOBATHCH JJIA MOBHINCHNS KadecTBa pabotel. Ha Gase cdopmupopan-
HBIX IPYIII BO3MOXHO IIPOBEACHKE POJIEBBIX HIP JUIL PCOIEHHUS MOCTABICHHEIX IIPEIOAaBaTEIEM
3a/1a4.

Ilpn A3y4eHuA TeOpETHUECKOTO Kypea HCMONbayioTes meroanl IT - puMeneHHE KOMITBIO-
TEpOB )il IOCTylla K HHTEPHET-pecypcam, UCIONb30BaHke 00yIatonHX IPorpaMM Al paciimpe-
HHS WH(QOPMAIMORHOTO 0N, obecederns ya06cTBa IpeoOPasoBAKUS W CTPYKTYPHPORAHHS HH-
Gopmanm juis TparchopManvu ¢& B 3HAHME.

IpenoaHecenyue TEOPETHUYECKOrO MaTepHana OCYIMMECTBIETCH ¢ MNOMOHIBIO IEKTPOHHBIX
CpeZIcTB 0Oy1eHHs IPH HETIOCPEACTBEHHOM NPOYTEHHH JAHHOTO MATEpHAa JISKTOPOM,

HexoToprie pasfens TeOpeTHYECKOr0 Kypea H3Y9JaloTCs ¢ MCHOJL30BAHHEM OMEPEKA0-
meil CAMOCTOATENILHOH PAGOTHI: CTYNEHTH NONYYANT 3a4aHAE Ha W3yYeHWE HOBOrO MaTepHaia
JI0 €10 A3A0KCHUS HA JEKITHH.

Ut OUEHKH OCBOCHHA TEOPETHUECKOI0 MATEpHANa CTYNCHTAMH HCIONMB3YIOTCA TECT-
TPECHAXKEPEL, 4 TAIOKS TPARUIHOHALIC IHCHMEHHEIE H YCTHBIC KOHTPOIBHEIE MEPONPHATHS {KOINO-
KBHYMEI, KOHTPOJIBHBIE pabOThI).

B maopatopHoM NpakTHXyMe HCIONB3YeTCS MeTOA NpolieMHOro ofyuemMs: CTyHEHT
[OJTy4acT 3aaBHe Ha CHHTE3, METOIMKY KOTOPOTO HOJBKEH OA0OpaTh H H3YUHTEh CAMOCTOSTEIBHO,
HCXOAst U3 HMEIOMHAXCS PEAKTHBROB.

VI. OIIEHOYHBIE CPEACTBA JIISf TEKYIIEI'O KOHTPOJIS YCIIEBAEMOCTH,
NPOMEIKYTOYHOU ATTECTAIIHM IO UTOT AM OCBOEHMSI IVCLIATUIMHBI H
YYEBHO-METOAAYECKOE OBECIIEYEHHUE CAMOCTOSITEJBHOM PABOTHI
CTYJEHTOB

Texymmii korTpONE OCymecTRIsSCTCS TPH pasa 3a ceMectp (pefiTurr-xoHTpONIS 1, 2, 3) 10
pe3ynpTaTaM NPOBEASHHA CIOCAYIOMUX KOHTPOIBHBIX MEPOIIPHITHIA:

No Konrpomapyemsnit pazen MUCIAILIAHEL Havmenosanne OLEHOYHOTO ITepuon
CPEACTRA NPOBENCHHA
Cemectp 3
4.1 | Anxarn Teer 1 PK 1
4.2- | Anxensl u JlucHbr Tecr 2
4.3
4.4 | AnxuHE Tect 3 PK2
4.1- | AnrdaTHdeckne yraeRoa0POIbE Konrpomsnas padota 1
44
4.6 | ApoMaTHUECKHE YTIACBOAOPOIEI Konnoxsuym 1
5 | lamorennpou3BogHES Tecr 4 PK 3
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6 | I'mapoxcunconepkamye NIpOA3BOAHEE KonTtpontHas padora 2
Kommoxsuym 2
Cemectp 4
8 | AzoTcofepxanine NpOU3BOHEIC KomTtpomsHas pabora 3 PK 1
10 | KapOORWILHEE COCAAHCHUS TecT 5 PK 2
KonnoxkeryM 3
11 | KapboHOBBIE KHCITOTH Tect 6 PK3
Konrtpoimsras padota 4
12 | 'erepodyHKIIHOHANLHBIC MPON3BOIHEIC Teer 7
Konrpoimeras pabora 5

BapuanTpl 3amaHuii KOHTPOJNBHBIX padOT, TECTOB M TEMATHKA KOLIOKBRYMOB IIPCACTABICHH! B

YMK.

CamocTonTeIbHAK paﬁora CTYACHTa — BAKHEHIIAS COCTABRISIOINAL OﬁpﬂBOB&TeJTbHOI‘O

IPOIECea, OnpeAeISIONas B KOHEYHOM HTOTe CTEHeHh YCBOCHHS CTYACHTOM TEOPETHYECKOTO Ma-
TepAala. B mponecce oceoerns xypea Opranmuecxas xumusa CPC 3aimodaeTcs B CEAYIOHIEM:

1.
2.

IMonroToeka K MEKIMSM ¢ HCIOAB30BAHACM KOHCIHEKTOB U PEKOMEHAOBAHHOM! TUTepaTyphI.
Ioaroroska k mabopaTopHeM 3aHATAIM U ohOpMIIEHHE 0TYETOB 10 1ad0paTopHEM pado-
TaM ¢ HCIOJIB30BaHHEM PEKOMEHIOBAHHOM JIATepaTyphl (y1eOHOTO OCOOHS AN BHITONHE-
HAs naGopaTopHeIX paboT).

IMoaroToBka k TekymeMy KOHTPOMO (perredne 3aiad). BapuaRTthl 3aanuli IpefcTaBicHE] B
PEKOMEHIOBAHHBIX COOPHUKAX 3a/1a'.

H3ydcHAE HEKOTOPBIX PasfelioB Kypca (IIOMEUCHBI B TEMAaTHIECKOM IUIAHE), KOTOPHIC B
TEKIFOHHOM Kypce He PACCMOTPEHEI WIH PacCMOTPEHBI HEJOCTATOUHO MOJHO. Ilpu ToM
HCIONB3YeTCA peKOMEHAOBaHHAS JIITEparypa.

IloaroToBka K HPOMEKYTOUHOMY KOHTPOJHO ¢ HCIIONB30BAHHEM PEKOMEHNIOBAHHON ITHTE-
PaTypsl, KOHCTICKTOB JICKI(Wif, OTYeTOB 110 NA0OpaTOPHBIM PaboTaM W COTIACHO IMIEPedHIo
BOIIPOCOB I IIPOBEACHHA TTPOMEKYTOUHOTO KOHTPOIIA.

bonee nonmo MeTommdeckue ykasanug s CPC npeacrasnens B cocrage Y MK

Bonpoce! 11g caMocTOATEAER0H paGoThI CTYAeHTOB
3 cemecTp

BBEAEHHE
Ponp opraHvdeckoi XUMIH B pa3BUTHH HApOAHOTO Xo3sticTBa Poccru.

OU3NYECKHAE METO/IbI HCCJIEJOBAHNMS B OPTAHHYECKOH XMMHHA
Hudpaxpacnas coexrpockonud. Ipuposa UK-coekTpos, criocoOH HX H300paXkeHHs, Xa-
PaKTEPHCTHIECKHAE YACTOTE! HOITOMICHHA.

3JMeKTpoHHAas criekTpockomus. [Ipuposia cneKTpoB, THIIEI 3ICKTPOHHBIX TIEPEX0I0B, IOH-
THe 0 XpoMoOpHEEIX IPYIIIHPOBKaX, ciocod m3obpaxenns Y@ crnekrpos. CreKTpsl 1po-
TOHHOTO MarHATHOIO pe3oHaHca, I[IpHposa, OCHOBHEIE XapaKTEPHCTHKW: XHMHUCCKHIH
CJIBUT, HHTCHCHBHOCTE, MYJILTHILICTHOCTE CHTHAIOB IIPOTOHOB; CHHH-CHHHOBOE B3aUMO-
JelicTBUe.

Mace-cnextpoMerpus. OCHOBHEIC IPHHI{ANEL, MOJICKY/PHBEIN HOH, H3OTONHBIH COCTaB
HOHOB, OCHOBHHIE NYTH (PparMeHTalfy BaXHEHIIINX KIACCOB OPraHideCKHX COCAMHEHNUH,

CTEPEOXHMHSA OPTAHMYECKUX COEJAHEHWIH
Nzo0paxenne TCTpa>ApHIECKOTO aToMa yriepoga B NPOCKIHA Ba IUIOCKOCTH. KIMAOBHI-
HBIS MPOSKIH, «ICCOMANBHBIE KO3/, npoeknaa Hetomena. Kondopmanwn, koHGopMe-
pol. 3acIOHEHHAS, 3aTOPMOKEHHASA, CKOIEHHAs KOH(popManun.

Monexysi, He HMEIOMHEE SIEMEHTOR ciMMeTpry. CBsI3h ¢ THOpHAR3ANACH yriepoa.
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3. AcuMMeTpHuecKHe ICHTpL

4. OnantHoMepsl. Panemarsi. Pamemmzanns. Xupansrocth. [Homspusanus ceera. Pasmmansa s
CBOHCTBAX SHAHTHOMEPOB. Mi3MepeHne yria ONTHYeCKOro Bpalenus .

5. ®opmynsr umepa. [Ipasuna o6pamenns ¢ dopmynamu @umepa.

6. AGcomornas kondmrypamus. R,S-soMenKiarypa Kana-Wnromsna-Ilpenora. Onpegenenpe
TOpsAKa CTAPUIMHCTBA 3aMECTUTEIICH Y aCHMMETPHICCKOTO aTOMA YIIIEpoIa.

7. Cny4ali HeCKONBKEX aCHMMETpPHIECKHX aToMos, JuacTepeomepHbic A SHaHTHOMEPHBIC IIa-
PEI HA IPUMEPE BEHABIX KACIOT. Me30-QopMEL

4. YIUIEBOZOPO/JBI

4.1.AnKaHn

1. Homenxnarypa: panmoHambHAs.

2. HpHpomHbic ACTOMHHKY ATKAHOB: He(TH, IPHPOANEIL Ias.

3. lipuMeHenwe: HCIONB30BAHKE ANKAHOB B OPTAHHYECKOM CHATE3e. HackumeHH e YTAEBO-
JOPOIEI KaK TOMLITHEO.

4.2, AKenpl

1. Homenximatypa panuonansgas.

2. OuzAYecKAe CEOKCTBA.

3. Omuromepsl. 3HatucHye NONAMEPHEIX MATCPHATOB I HapoRHOTO Xo3siicTea. [IpuMeneHne
ANKCHOB B OPTaHUYECKOM CHHTE3E,

4.3. AIKaxHEeHBE

1. ®u3mrgeckue cpoiicTsa.

2. Ilomsthe 0 AaTypalbHOM M CHHTETHIECKOM KaygyKaX.

4.4.AnxunAbI (AUETHICHOBDIE YEIEBOXOPOALI)

1. Homemxnarypa panuoHagbHas,

2. ®usugeckue croicTsa.

3. CpaBHeHHE PEaKUHOHHOH CHOCOGHOCTH ANKHHOB M AIKEHOB B PEAKIHMAX TIPHCOEAUHEHHS.

4. IIpoMeniieHHbIE CHHTE3bI HA OCHOBE allCTHIICHA.

4.5. AMHIAKIA9ecKHe YTIACBOAOPOILI

1. Iluc-TpaHc- M ONTHYECKAS H3OMEPHS ATHIMKIHICCKAX COEMHEHHIA.

2. ®usAyecKre cBONCTRA.

3. B3aEMHEIC IpEBPAEHUS HAKIIOR.

4.6. ApomaTmueckme YIIXCBOAGPOABI

1. Pazewne npexcranenuii o crpoenun Gerzona. Ousudeckue cBoHCTRA,

IToamanepHbie apomaTHIecKHE COCHECHHUN:

2. bnbenun. Ionyuenne. Coiictea. Bensunnn, Gensumnonas neperpynnupopka. Tpude-
HHIIMCTaH, TpudeHunxgopmeran, tpubenunkapbunon. Ilonygenue, cBoiictea. [lonsthe
00 yCTORUMBLIX TPHAPHIMETANBHBIX PATAKATAX 1 HOHAX.

3. Hadrraman. Tlomyuemme B Texuumke. CTpoenHe. ApOMATHYHOCTS. DHEpPIHs COMPSKCHUS.
Mzomepns. Homenknarypa 3aMeméRHEX HadTaTHHa.

4. QusmHecKue CBOUCTRA.

5. Xummueckue cpoficTea. Peakium npucoensmenns: BOXOpPoOsa, xnopa, 6poma. OtHoINEHAE
K JCHCTBMIO OKMCIHUTCICH. Peaknumm 51eKTpOQMIBHOTO 3aMEIEHUA: TaIoreHupoBanue,
HUTPOBaHHE, CYNb()HPOBANEE, ANMIMPOBAHHE. MexaHmaMbl peakimii, TPHYMKEL aKTHRHO-
CTH a-onoxenna. Cyab¢uposanre HadTalHHA, SHAYCHHE 3TON PEAKIHU AN NOIYICHAS
p-mpomspommex HadbTaimea. ¢- 1 B-Hadroms, criocoGh NoIyuenns, CBOHCTBA.

6. Amntpanen u penantpen. CTpoeHHe, apOMATHYHOCTE, CBOJCTBA. BEICIIFE TOHIMKIITC-
CKHUE YIIeBOAOPOAEL [IOHITHE 0 KaHIEPOTEHHbIX COETHHEHNIX.

5. TAJIOTEHOIIPOA3BOAHBIE YIJTEBOJOPOI0B

5.1.I'a1ereBajIKaHb:
1. duzpgecKue CBORCTBA H CIEKTPAJILHBIE XapaKTePUCTHKH.
ITouranorenaaxkans:

2. Knaccuduxanus, 'eMHHAIBHEIEC M BHOMHAIBHBIE AUTANTOTEHATKAHE, TanodopuMer, TeTpax-
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nopuz yrreposa. Cnocobsl monyuenus: u3 aJKaHOB, alIKCHOB, KAapOOHIWILEHNX COeqHHe-
HHH. XMMAYECKHE CBOMCTBA. Peakiuu HyKiIeodHIBHOTO 3aMEIICHHAS | ormieienns. Ilo-
THTATOTCHAIKAHB] KaK PACTROPUTE)IH.

I'ajoreHoupon3ROAAbIC HENPEAE/LHBIX YTXEBOJOPOAOE:

3. @rop3aMemEHHBIE HEIPEICTLHBIX yraceonoponos. Ocodbennoctr ceasei C — F. Criocofst
Ty 9eHAS MOHO(TOPANKAHOB, PTOPANKEHOR H IIepdTOpyriIeponoB. @peoHEl. Oropomact
(Tednon).

3.2.I'a/10reHONPONIBOAHEIC APOMATHUCCKHX YTICBOOPOIOE:

1. Bemsunupenxnopux, OEH30TPUXIIOPHA, UX HOTydeHHUE, CBOHCTBa, IpHMEHEHYE.

6. THIAPOKCHICOIEPXKAINAE MPOU3IBOJIHBIE YIJIEBOJAOPOXOB

6.1.CninpThI
Onnoaromasie cupTLI:

1. HomeRmxmarypa TpupmaibHast, pAHOHAIBHASL.

2. IlpoMbimnennbe cCHOCOGH MONYUCHHS —METHIOROIO, HTHIOBOTO, H30UPOHHKIOBOTO CITHp-
TOB.

3. MertanoBsii, STIIOBLE, TPONMIOBEE K OyTWIOBEI CIMPTHI, MX INPUMEHCHHE B Oprasy-
9ECKOM CHETE3E.

0.2.@enoubl. XAHOHEY

1. TpéxaTommble (HeHONBI: HAPOTANNON, OKCHIHAPOXAHOH, ¢iopormonnn. Ocobrle croiicTsa
¢uopormonuaa.

4 cemecTp

IIPOCTBIE O®HUPHL SMOKCUCOEAUHEH U ST

Twocmmprer (Mepkamrranst). Homenknarypa.

CmocoOrt moydgenns: M3 ralOreHANTKAHOB, H3 CIIHPTOB.

Du3MIECKHe CBOHCTRA.

XWMUYECKHE CBOHCTBA:  KHCNOTHOCTE, 0GPa3s0OBAHKUE THONATOR (MEpPKAITHAOB), HPHCOCTH-
HECHHUE K ANIKCHAaM, OKHCIIEHHE 0 AUCYI(GUAOB U CYIB(GOKHCIOT.

W

8. A30TCOIEPKAIINUE NPOW3BOJHBIE YIJIEBOJOPOAOB
8.1.HuTpocoeqanenus

1. Tlpuaman XKMKO. [ony4enue HHTPOCOSANHEH I OKHCICHAEM aMHHOB.

2. duzuuecKure CBolicTBa.

3. Ornmame cBOHCTB HATPOAIKAHOR OT S$HPOB A30THCTON KHCIOTHI (BOCCTaHOBICHAE ¥ THA-

ponm3).
4. HutpoMeraH, OTyYeHHe, TPAMEHEHHE B TCXHHAKE,
5. HomtauTpococuHeHus.
6. llonauHTpOCOEIHHEHHS aAPOMATIUYECKOTO PSAA.
8.2. AMHHEI

1. TlonsTthe o muamuHax, OOMy4YeHHE, CBOMCTBA.
8.3.ApoMaTrHYecKne aMHAHBI
1. n-romywmun, N-MeTHIaHUIIHH, N.N-gaMeTumaHiIzH, cnocotsl TOTydeHns, OPHMCHEHHE,

9. TETEPOIIMKIMYECKHE COEIMHEHWSI

9.1. lIarnd/IeHEELIE reTepoNBKIbI

1. Tlmppon, ¢pypan, tTHoeH, apoMATHIHOCTE, HX NpOH3BOMHEIE B NpHpoAe. MeToar! cunTesa
IATHIEHHbIX reTeponmiiios. Meron Ilaans-Kuoppa . Anmaodobuocts nuppona 1 dypana
H 3NeKTpodHIBHOE 3aMelIeHne B IMuppone, dypane u THOdene. OpueHTarms INEKTPO-
¢mrbHOro 3aMemmenns, OCoGEHHOCTH XUMHIECKAX CBOHCTB TTHPPONA: KHCHIOTHOCTE MHPPO-
na, ankmiaposanee Li, Na, K 1 Mg npomzeogsex. OcobeHBOCTH XUMBYCCKHX CBOBCTS

¢ypanop: peaxius ¢ 6pomoM, peaxuus Jlibca-Ansaepa.
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2. KoHICHCHPOBAHEEIE THITHUICHHEIC TE€TCPOHHKNEL ¢ OAHNM reTepoaromoM. Hanoan. Tpous-
BOLHBIC MHIONA B [IDUPOJE: TPUITODAK, CKATON, CEPOTOHMH, FeTepoaykenn. Mamuro. Crx-
Te3 uHzonos mo Puwmepy. Mexanuam. CpasHeHre CBOHCTE MHOM | nappona. Opuenra-
LU IEKTPOGRIFHOTO 3aMeINCHUS B HHIOME,

9.2, lllecTAYICHHBIE TeTEPOIEKLI

1. Tlpujus: apoMaTHIHOCTE, OCHOBHOCTS. IIpouseopmsie MuprMRa B IpHpOe: BHTAMIHEL,
HUKOTHH, NADP. Xumnaeckne croiictea nupumna: OCHOBHOCTB, alIKHIMPOBAHHE, PEaK-
HHU SJIEKTPOPUIBHOTO 3aMeINeHHs, N-OKHCh IHpHIAHA, MONy9eHHE U HCIIONB30BAHUE B
cunTese. OCOGEHHOCTH XMMMYECKIX CBOKCTB MCTAINUPANAHOR U BUHAIMUPHMHOB, Hyk-
TeopuaeHOE 3aMeInenne B 2-, 3-, u 4-xnopnupraunax. Hykieopunsnoe samemense rum-
PHA-ROHA HA aMUHOTPYIITY ITOA AeHCTBHEM aMHA HATpHUs (Peaxius YnanGabuua).

2. KOHACHCHPOBAHHEIE IIECTHYICHHEE FCTCPOIUKIIBI € OJHHM TETEPOATOMOM. XUHOJIAH.
Cunressr Ckpayma u Hebuepa-Muniepa. TomaTue o MexanusMe STHx peakiui. Xumrue-
CKHME CBOUCTRA XHHOIMHOB,

10. KAPBOHHUJILHBIE COEIAHEHHSA

1. Duanueckue croiicTea.

MypaBbyHEL ansgern, MOJYUEHAE B TCXHUKE.

. YKCYCHEI{ aZBJICIH/, aeTon: METOIBI NOAYICHASA, IPHMEHEHHE,
Kerennr. Homenxaarypa. Cnoco6at TIOXYICHUS KETCHA: M3 alleToHA, M3 YKCYCHOM KHCIOo-
Th. CTpoehue KeteHa. XuMuuecKkde cBOHCTRa: PCAKIAY ¢ BOAOH, CIUPTAMH, aMUHAMH, Kap-
OOHOBEIMHA KuCIIOTaMH. JlakeTen

5. TIeoMeTpHyecKas H3OMEPHSI OKCHMOB ATHIETHIOR K KETOHOB. Ieperpynnupoexa bekmana.

LRSI )

11. KAPBOHOBBIE KHCJIOTBI

1. Bricmme XupHBIC KHCIOTHL: NanEMUTAHOBAdA, CTCAPUHOBAd, OJCHHOBas. llonydenne u
CBOMCTBA.

2. TanoreHozamemeHREe KHCHAOTHI, CHOCOGEL DOMyHUCHHS: U3 HACBHIUICHHEIX KapGOHOBHIX
KHCJIOT H ¥X NPOU3BOAHBIX (TAJOr€HAPOBAHHAE), M3 HEHACHINCHHEIX KHCIOT (ruaporanore-
HUpoBaHue). PHUINYECKHE W XUMHICCKHS CBOHCTBA, 3aBHCHMOCTE XAMUYECKNX CROMHCTB
OT B3AHMHOTO PacONOKCHIS FAUIOFEHA H KapOOKCHILHOM MPYIHEL.

3. CymedokuenoTsr Wsomepuss; Homerknatypa. CoocoGs! NONYHCHHSA: peaknus Cyibhupo-
BaHHA, CYIb(UpYIOIMUe peareHThl. Y CIOBHI H MEXAHU3M. Peaknms cynsboxnmoprpopanus.
Ousmieckue cBoiicTsa. Xumuyeckue cBoiicTBa.  Peakimy ¢ MEKTPOGHIBHEIMA ¥ HYK-
COGWILHBIMY peareHTaMH (IeCyTLGHPORARTE, METOUROE NNaBJIeHAC, 3aMEHICHHE Ha U~
aHOTPYIITY). MeXaHu3MEI 3THX peaKiiumii.

12. TETEPO®YHKIITHOHAJNBHBIE COEIMHEHHUSA

12.1. ¥ anpokcaKHeI0TH :

1. @, B, y-reapoxcEkucoTEL. Criocobs: IOJIyYeHUs. W3 rajloreHO3aMEIEHREIX KUCIOT (THI-
POJH3), H3 KapGOHHILHBIX COSTUHEHMI uepes TUIPOKCHHRTPHIIEI (Q-THAPOKCUKUCIIOTE).
Horyenne B-ruApOKCHKUCIOT IO peaKmuy Pedopmatckoro.

2. Dusyyeckre M XMMHYECKHE CBOJCTBA. OCOGEHHOCTH CBOHCTR 0-, B-, ¥ Y-THIPOKCHKMCIOT.
Jaxruner. Jaxromsr. Monowynas kuciota, BEHHEIC KHCIOTHL Crepeor3oMeprs MOJIOUHBIX
4 BUHHEIX KMCJIOT.

12.2. AMBHOKHCI0TEL, eHTHABI & GeIKn

I. o, B, y-aMunOKHCTOTEL Konburypanus npupoausix L-aMuBoKHCIOT. AMQOTEPHOCTS, H30-
SIICKTpUIECKas Touka. 2nexTpodopes.

2. Xummgeckue cpoiictsa -COOH u -NH, rpymi. Xenarsl. berannss. Ioseaenwe mpu Harpe-
BaHWHA {Cp. ¢ OKCHKACTOTaMA), CHHTE3 CIOMKHEIX 3¢bupor u N-amiposanye — nyrob K nen-
THXHOMY CHHTE3Y
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3. Baxge#impe cmocobbl CHHTE38 aMHUHOKACIOT: K3 TAIOTEHKAapOOHOBEIX KHCJIOT, CHHTE3
Hlrpekepa, anxumpopanre arnonos CH-KACIOT, S3HAHTHOCEIEKTHBHLI CHETES,
4. benxn. Yetslpe ypoBHs OprauH3aliy HATHBHEIX OEIKOE,

12.3. Yraesoanl

1. Knaccuduxamms yriesoos: mo kosmaecTsy aromos C; no sammmo C=0 wm CHO TpyTi;
IO KONHYECTRY MMKIIHIECKAX (hparMeHTos. AbA036! U KeTo3bl. CTepeoXHMus alblo3 H Ke-
T03 B Npoexnusax dumepa. H{uimdeckne MONyaneTand anbJ0TeKCO3. INIIOKONUPAHO3E U
TOKOGYPano3EL, o- U B-anoMepsl. DopMyisl Xeyopea Ui aHOMEPHBIX MOHOCAXapPHAOR.
CrepeoxaMus.

2. Konbuaro-nennas TayToMepus yrieBozos. JMHEMepEL, HOMEPE], MyTapOTaIlis.

3. XAMpudecKue CBOMCTBA IIFOKO3H KAK ATbISI MAOCIIUPTA;

4. D-(dpyxro3a KaK IpeACTABATENS KETO3.

5. Rucaxapuisl. Maneto3a, nemno6uosa, JaxkTosa, caxapoza. BoccranapnuBarwmue 1 HeBoC-
CTaHABAMBAIONINE Caxapa.

6. Ilomucaxapribl - KpaxMall, IJIAKOTEH, LEUTON03a, HATPOKNCTIaTKa, BHCKO2HOE BOIOKHO,

TIPOH3BOACTRBO OyMary,

Bonpocer ana npoBeaenan sadera ¢ onenKoii (3 ceMecTp)

1. Tomonormaeckuii pan anxanos. CTpocEue B o6mas XapaKTepPUCTHKA CBOMCTB. Mexanusm pe-
AKIUY 3aMEMICHs: raloTeHAPOBAHHE, HATPOBAHHE.

2. T'omonormdecknii psj amkeHos. CTpocHHe W 0o6mAs XapakTepuCTHKa CBOMCTB. Mexanusm
SACKTPOYUILHOTO IPHCOSANHCHI.

3. Harnpapienne NPHCOSIMHERHS KUCIOT K HECHMMETPHIHEM ATKCHAM (mpaBmn0 MapkoBHHKORA
U €10 coBpeMeHHOe obmscrenue). CTpoeHre, OTHOCHTENRHAS YCTONTHBOCTS H PEAKIHOHHAS
criocobHOCTH KapOkarrnoHoB. [lepekuchrit shdexr Kapaina n ero o6nscuenye.

4. Peaxiné BBICOKOTEMIIEPATYPHOTO TaNOTCHHPOBAHHS AIKEHOB. CrpocHWE W OTHOCHTSIBHAS

YCTORYHBOCTS PafHKAJIOB A/UILILHOTC THIA.

Oxncnenne u 030HOIH3 aNKEHOB.

Moromepst, osmmromMepst, noymmMepst. TlomiMepsanas | COTIOJIMMEPH3AINS ATIKCHOB H JHEHOB.

HonsTRE 0 HATYPANBHOM U CHHTETHYECKOM KayIyKax.

7. CrpoeHHne CONpmXeHHBIX nueRoB. Mexannsm 1,2- u 1,4-11prCOSIUHEHAS K TACHOBLIM YIIEBO-
ROpoJiaM. 3aBHCMOCTD HANIPABIICHHS IPHCOCAMHEHHS OT TEMIEPATYPEL

8. T'omonorwueckuit pag anxuaos. CTpoenne # o6mas XapaKTepACTHKA cBOHCTB, Peakipn IpHCO-
CAHHCHUA BOLOPOJA, TANIOI¢HOB, TAIOTCHOBOAOPOXOB, kucior H HCN,

9. Crpoende u mpHYAHA KHCIHIX CBOHCTB alKHHOB C KOHIICROH TpolHOH cBs3pio. [Monygenue
aneTwieHu 08, [IpucoeanEeHAES COMPTOR U BOAHL.

10. Anunuxmraeckue yIieBo10poaEl. COBpeMEHHEIE NPECTABICHES O CTPOCHHH IMKIOANKAHOR.
Koudopmamum muxinorekcana.

1. Xumugeckne cBOHCTBA IMKIOANKAHOB! THIPHPOBAHKE, TanOr¢HHPOBARUE, THAPOralOreHAPO-
apHHe. CBA3h MEXY CTPOCHHEM B PEAKITHOHHON CLIOCOOHOCTHI0 TAKIIOAIKAHOB.

12. Crpoenne GeH30ma B 06INAs XapAKTEPHCTHKA CBOMCTB apoMaTHIECKHX YTACBOZOPOaoB, Mexa-
BH3M 3JIeKTPOGHIBHOTO 3aMemeHus. XapaKTepHCTHKA T H & KOMIUIEKCOB.

13. Peakunn ranorenupoBaHus, HUTPOBAHMS, CYNL()HUPOBAHMS, AIKITHPOBAHNA W allIIAPOBAHS
Gersona. CnocoOH reHepUpOBARHS NEKTPOGIIIBHON JaCTAIE! B PeaKIMOHHOH cpege.

14, Binsnne samecTrTenci Ha HATIPABICHUE H CKOPOCTH DJIEKTPODAILHOTO 3aMEIICHHS B apoMa-
THYECKHX COCMACHAAX; AKTHBHPYIOUIHE H A€3aKTHBHPYIOMIHNE O-, [I- OPHEHTARTEL.

15. Bimsinwe 3amMecTHTeNel HA HAIPABIEHAE M CKOPOCTH IMEKTPOQUILHOIO 3aMETIEHUs B apoMa-
THICCKHMX COCAMHCHAMAX; Ne3aKTHBHPYIOIIHE M- OPHEHTAHTEL

16. uzamemenHs1e GEH30/H: COTIACOBAHAAA U HECOTIACOBAHHAL OpHCHTAIHS.

17. MexaHn3M 3aMEIIERNA TAIOTEHA B NEPBUYHBIX TAIOrCHANIKAHAX. Biusmue pa3AIHbIX (aKTo-
POB Ha CKOPOCTE PCaKIIHH.

18. MexanusM 3aMeINeHus ranorela B TPeTHYHEIX TAlOTCHAIKAHAX, BIAsHe pasIuyHbX (aKTo-
POB Ha CKOPOCTE PEaKIHH.

o
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19.

20.
21

22.

23.

24,

25.

26.

27.

28.

29.

30

31
32.

10.
11.

12.

IlonygueHrE ¥3 raJOreHaIKAHOB: COIAPTOB, IIPOCTHIX H CACKHBIX S$GHPOB, HUTPUTOR, HUTPUIIOB,
aMAHOB. Peaxnun ranoreyankaxos ¢ meramnamu (Na, Mg).

IIpuauna u mexamsM (B2 u El) peaxkipiii 5MUHHPOBAHNS I'AJIOT€HATKAHOB.

Crpoenue B peaxEOHHAS CHOCOOHOCTE: AJUIANTANOTEHMIIOB M BHHUITANIOTEHHIOB B PEAKIMAX
HYKIeO(PIIBHOTO 3aMETeHAS.

IaoreAnpou3BOIHEE aAPOMATHUYSCKAX YTIEBOAOPOA0B. IIpHYnHa HEEPTHOCTH XJIOpOeH3071a B
peaxipax HykicodprnpHoTo 3aMemenna. MexannsM zaMenieHus rajoreHa B HeaKTHBHPOBAH-
HBIX COCAHHECHHIX.

IIpHY9HEA HHEPTHOCTH APOMATHYCCKAX FATOTEHIIPOA3BOAHBIX B PEAKIAX HyKICO(HIBHOTO
3aMenenrs. MexanniM 3aMelICHUS TAJIOreHa B aKTHBAPOBAHHBIX COCAUHCHHAX.

XnopucTteni Genzain. Ero cTpoeHne U peakiiaOHHAd CIOCOOHOCTE B PEAKIMIX HyKICO(HUIEHOIO
3aMeNIcHHS. 3aMeHa FaIOreHa Ha pa3/iadHble IPYIIIEL (IPHMEPDE peaKIiuii).

IMomyuenye MarHMHOPrauv9IecKnx coelNUHeHnH (peaxtuebl |'pHHBApa). UX cTpoenne B cBO#-
CTBA: B3auMOACHCTBHE ¢ alleTHICHOBEIMH YTJICBOAOPOJAMH € KOHIICBOH TPOHMHOH CBI3LIO,
CIHMPTAMH, KACIOTAMY, KApOOHUNTEHBIMY COEAMHEHUAMHE, JHOKCHAOM YTICPOAA.

Crpoenne ofHoaATOMHEIX cMpTOB. CIHPTH K4K aCCOHHMPOBAHHBIC WKHAKOCTH. [IpHunHa KHC-
NOTHOCTH CIHMPTOB. Peaknun 00pa3oBaHAs ANKOIONATOB.

HyxiieodibHOCTh H OCHOBHOCTD CIIMPTOR H ANKOTOAAT-aHAOHOB. OcobeHAOCTH SN, peaxnmii
CIIIPTOB.

HyxneopuapHOCTE B OCHOBHOCTE CIIMPTOB H AJKOTOIAT-aHAOHOB. Ocobennocta SN peaknuii
CIHPTOB.

XuMudecKHe cBolCTBa CIIMPTOB: PEaKiii C TaJIOTeHOBOAOPOaHEIME KacnoTamH, PCls, BEYTpH-
A MEXKMOJIEKYJISIpHad AeTAPaTalys, alpuidpoBaHue H OKHCICHHS,

Onnoatomubie (GeHonsl. IIpHuMHa KHCAEX cBOUCTB (eHonoB. DNeKTPoIIBEHOE 3aMEHIEHHE B
A1po $HEeHoIoB.

. DuzggecKre METOIHE UCCIICKOBAHNS B OpI‘aHH'lIeCKOﬁ XHUMHH.

CrepeoXUMUs B OITHYECKasd H3OMEPHsS OPTaHUHEeCKHX COeIAHCHUH.

Bonpocel Ajnn npogexeHns IK3amMena (4 cemecTp)
Tonyaenne CHMMETPHYHEIX W HECHUMMETPHYHEIX NMPOCTHIX 3QHpOB (ILIAHHPOBAHHE CHHTE3A
BunbsMcoHa). XUMUUYECKHe CBOMCTEA MPOCTHIX 3(HPOB: OCHOBHOCTE, 06pasoBanHe OKCOHHE-
BBHIX KOMILUICKCOR, PACHIEIIICHHAE.
CrpoeHre HUTPOrPyNIEL. 1ayToMepHiie TpeRpaleHnas HRTPoanKaHoB. IIoABMKHOCTE BOXOPO-
13 OPU -yTIIEPOTHOM aTOME.
Hurpobenzomi, BoccraHoBneHAE B KUCIOH 1 INETOYHOH cpeje.
Crpoecnue aMiHOB: THOpHAM3AIAL aTOMA a30Ta, KOHGHTYpar|s MONEKYIbl aMHHa, MEKMOJIe-
KYJSIpHBIE BOAOpOAHEIE CBA3H. CBA3h MEXAY CTPOCHKEEM B OCHOBHOCTHIO aMHHA.
PeakI(uy aMHHOB ¢ KUCJIOTaMH, aIKMAKPOBAHHUE H aUMIHpOBAHHE aMHHOB. Peakunm ¢ asotu-
CTOH KHCNOTOM. Peakiiuy apoMaTHacCKHX aMHHOB C albACTHAAMHA.
JInazocoeMHEHAA: CTPOCHAE U NONTyUeHNe. Peaxiuy ¢ BEIACICHAEM H 0€3 BEIICICHHS a30Ta.
Crpocame KapOoHUIBHON IPYNNEL XAMUYCCKHEE CBOHCTBA amAaTHIeCKRX KapOOHHIBHEIX CO-
CAMHCHAN: NPACOETHHEHHE COHPTOBR, THAPOCYIb(HTa HATPYS, CHHRIBHOH KMCIOTSL, MSTHXIO-
puctoro gocopa, peakTaros I'puabapa.
PeakiiiH abACTHIOB M KETOHOB ¢ AMMHAKOM H €ro IIPOU3BOJAHEIMI: I'MAPA3HHOM, THIPOKCH-
NaMHHOM, (PCHAIHAPASHHOM.
Ilprunra peakEORHOMN CIIOCOOHOCTH BOJOPOAA Y (-yIIepoaHoro atoma. Keto-eHONbHAs Tay-
ToMepHL. MexaHu3M ap0NEHO-KPOTOHOBOM KOHICHCAIIAM.
OKHCHAEHHE 1 BOCCTAROBICHHE ANIBAETHA0B H KeToHoB. Peakmua Kanannnapo.
CrpoeHne M OCOOCHHOCTH XWMHICCKUX CBOUCTB O,B-HEHPEIENbHBIX ANBACITHIOBR H KCTOHOB
(peaKkimH 3IeKTPOQRIILHOTO U HYKIeOQWIBHOTO IPACOCAMHEHNI).
PeaknpoHHAs CIOCOOHOCTS apOMaTHYCCKHX ANLACTHAOB H KETOHOB B PEaKIMAX HYKIEO(HIL-
HOTO IPACOEIHHCHNS {peakins ¢ CHHAIBHON KHCIOTOH H THAPOCYIb(pATOM Hatpi). Oxuce-
HHE U BOCCTaHORBIICHYES.
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13. Peakiiiii KOH/CHCALME apOMATHUECKUX aNbIErHA0B H KETOHOB: KOHAGHCAIWsI ¢ amdaratie-
CKUMY ANBIETHAAMY B KeTOHAMH, peakius [lepKuHa, HepeKpecTHad peakius Kanaununapo. Wx
MEXaHUMEL

14. Crpoenne kapGOKCHIBHOM IPYIIEl B KaphoxcunaT-aHuoHa. KucnoTHbIe CBOUCTBE OAHOOCHOB-
HEIX KapOOHOBBIX KUCHOT. Peakiuy KACIOT ¢ MeTanlaMH, IICIo1aMH, kapOoHaTamMu, peaKkTH-
BaMu [ pusbspa.

15. Peaxuwms srepuduxamnny, ee MexaHusM. JexkapbokcHANpoBaHHE H EOCCTAHOBIICHUE KHCIIOT.

16. TTonydeHne MpOU3BOAHBIX KHCIOT: CONeH, aMu/I0B, HUTPHIIOR, aHTHAPH/IOB M raJloTeHANT AIPH-
JIOB, CIOWHEIX S)UPOR. THIpONM3 MPOM3BOAHBIX KHCIOT. Peakimmonnas cnocobHOCTE MPOH3-
BOAHBIX B PEAKIHIX HYKICO(HIBHOTO NPACOSINHCHHA.

17. OcOBGEHHOCTH XAMATECKIX CBOHMCTB O, B-Henpe/IeNbHBIX KHCIOT. AKPHIIOBAs H METAKPHIOBAs
KUCJIOTEL, aKPHIORUTPHIL

18. OcoBerHoCTH IMHIeCKHX W XHMAYECKHX CBOHCTE ABYXOCHOBHBIX KMCAOT. KHCIOTHOCTS. Pe-
AKIHAH ACKapOOKCHITAPOBAHA.

19. Manounoesiit 3pup K CHHTE3H Ha €r0 OCHOBE.

20. KrcnoTHEIe CROMCTRA apOMATHYECKUX KapOOHOBEIX KHCIIOT. BiusHHE MPHPOITBI U PaciloNoKe-
HUSA 3aMECTHTEICH Ha CHILY KHCIOT.

21. ®ypan, THODEH, IIAPPA3ON: CTPOEHYE, APOMATHUHOCTD, AMA0POOHOCTE.

22. OcobeHHOCTH 3MeKTPOdIIHHOTO 3aMEIIEHHA B IATHWICHHBIX I€TEPOITHKIAX.

23. KoBAcHCHPOBAHHEIE CHCTEMEI ¢ ISTHHICHHBIMH IETEPOLIIKIIaMHI

24. CTpoeHYe IEPAMMHA K €r0 PEaKIOHHas CIOCOOHOCTS.

25. HampaBJieH®e peaxiuii 31eKTpoHIABHOTO 3aMCIICHES B IMPUANHE.

26. Hanpasniende peakuuii HyKICO(QHIBEROTO 3aMEEHNS B IIPHHHE.

27. KoH/IeHCHPOBAHHEIE CHCTEMEI C ICCTHUICHHBIMH I€TCPOIHKIIAMH.

28. OITHYECKad AKTURHOCTH OPraAHHYECKAX COCMHEHNH, aCHMMETPHYIECKH# aToM yIlepoaa.

29. ITpoexruonnsie Gopmynsl Dumepa.

30. CrepeousoMepus COCAUHEHHUI C ABYMS aCHMMCTPHICCKUME aTOMAaMH yTACpOAa.

31. THAPOKCHKHCIIOTEL: 0COGSHHOCTH XUMHIECKHX CBOMCTB O, ;Y- THAPOKCHKHCIIOT.

32. AMHHOKHCIIOTHL: OCOOEHHOCTH (DU3WUCCKHX U XUMHIECKHX CBOHCTB 0,f3,y- aMHHOKHCHOT. by-
MOJISPHBIA HOH.

33. Vraesoasl: Knaccuuranys, CTpOSHAS, KOBQHIypaus.

34. MonocaxapHaL: TI0K03a u GpyKTo3a.

35, XuMudeckHe CBOMCTEA VIVICBOOB. BOCCTAHOBICHHE, OKMCIICHHE, PCAKUHH C CHHHIBHOH KHC-
JOTOH.

36. AnxunupoBaHUe, alUINPOBAHHE YITICBOOB,

37. BsanMoeHCTENE YITICBOJOB C TIPOH3BOIHBIME aMMuaka (FHAPOKCHIAMUHOM, (peHUITAApasH-
HOM).

38. Jlucaxapusl: TaKTO3a, MaJlbTo3a, Le/robuosa, caxaposa. CrpoeHue, CBOHCTBA H pacpoCTpa-
HeHHe B IPHPOJE.

39. Nomacaxapunet: Kpaxmai. CTpoeHHe, CRBOHCTBA H PacIpOCTpaHEeHHE B MPHPOIE.

40. Tomrcaxapusl: eumoaoza. CTpoesne, CBOHCTBA

VII. V4EBHO-METOJUYECKOE A HHOOPMAIIMOHHOE OBECIIEYEHHE

JAUCTIAILIMHDI
» OcHoBHas NUTEPATYpPaA
1. Opranmyeckas xumus : yaeouuk / C. 3. 3ypabsan, A. IL. Jlysun ; nox pex. H. A. Tiokapku-
Hoii. - M. : T30OTAP-Menua, 2014. - 384 ¢. : wn. - ISBN 978-5-9704-2940-2.
2. OpranpdecKas XuMHS. 3a1a1u o 06meMy Kypey ¢ peleHusMy [SeKTpoHusE pecype] :

yueGHOe mocobmre : B 2 9. U. 1 / M. B. Jlusaunos [i Ap.] ; nox pen. akanemuka PAH H. C. 3edupo-
Ba. - D, w3z, - M. : BUHOM. Ja6opatopus 3uauunit, 2012. - 255 ¢. : 1. - (YueOHHK I BRICIICH
mxoisl). - ISBN 978-5-9963-1053-1 (4. I), ISBN 978-5-94774-759-1 1

3. Opraauaeckas XMMHA. 3anaud mo ofeMy Kypey ¢ pellcHHAME [DNEeKTpOHHBIA pecype] :
yue6Hoe nocobue : B 2 4. U. 2 / M. B. Jluearuos [u ap.] ; mox pex. akagemuxa PAH H. C. 3edrpo-
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Ba. - D, w3, - M.: BUHOM. JlaGoparopus 3xanuit, 2012. - 714 ¢.: m. - 70x100/16. - (Yaebrux
st BBicmIel mxoimsr). ISBN 978-5-9963-1054-8 (4. IT), ISBN 978-5-94774-759-1

4. TIpaKTHKYM 110 OpraHudecKol xumun [Dnexrporrbiit pecype] / B. V. Tepennn [k ap.] ; non
pen. axagemnka PAH H. C. 3eduposa. - 2-¢ mx. (). - M. : BHUHOM. JlaGoparopus SHAHUIH,
2012. - 568 c.: wi. - (YuebmuK aus Brictuel mxoskr). - ISBN 978-5-9963-1101-9

» JlononHHTENLHAL MHTEpaTypa

1. OpranpHeckas XuMus [JAeKTPoHHEBIH pecype]: yueb. nocobue/ M.B. Boromonora, C.C.
MakapuxuHa. - M. : JIMHTA, 2013. - 365 ¢. - ISBN 978-5-9765-1705-9.
2. Tpasens, B. ®. Opranmueckas xumit [NeKTPOHHEIH pecype] - yuebHoe mocobue s By-

308 : 8 3 1. T. I/ B. ®. Tpasens. — 3-¢ u3z. (ar.). — M. : BUHOM. JlaGoparopust sramuii, 2013.
— 368 ¢. : w1 — (YaebHUK aa Belcme mkonsl). - ISBN 978-5-9963-2109-4 (T. I), ISBN 978-5-
9963-0357-1

3. Tpaeens, B. ®. Opranuueckas xumus. Tom 2 [DnexTponmsii pecype] : y4eOHOe nocobue
U1 By20B : B 3 T. / B. @, Tpasens. - 3-¢ m311. (3.1.). - M.: BUHOM. JlaGoparopus 3Hanui, 2013. -
517 ¢.: min. - (YaeGHuK ans seiciieii mxonsl). - ISBN 978-5-9963-2110-0 (T. II), ISBN 978-5-
9963-0357-1

4. Tpasens, B. @. Opranmydeckas xuMus [DIEKTPOHHBIHA pecype] : yueOHOE Iocobue Ja By-
308 : 8 3 1. T. III / B. ®. Tpasens. - 3-¢ w3a. (3m.). - M.: BUHOM. JlaGoparopus 3sanui, 2013. -
388 c.: . - (YueOuuk s Beicmedl mxoner). - ISBN 978-5-9963-2111-7 (T. L), ISBN 978-5-
9963-0357-1.

5. Epmonacea, Enena Bamivosna. KoHTpOIBHEIE 33/aHHA TO opranmveckol xumud / E. B.
Epmonaena, . C. Axgaypura, JI. A. J{yaesxosa ; Bnaqumupckuii rocyjapcTBeHHEI yHHBEPCHTET
(Bal'Y), Katheipa mOAHMEPHEIX Marepuanos .— Biamamup : BraguMupekui rocynapcTBEHHEIHA
yrusepcuTeT (BalY), 2009 — 44 c.

6. Epmonaepa, Enera Banumopsa. OCHOBBL CHHTE30B OPraHAYECKHX COCHAHHCHHH : yaeOHOe
noco6ue / E. B. Epmonaena, U. C. Akuypuna, E. C. Mnsuna ; Braguvupekni rocyaapcTBeHHEIA
yumpepenteT (Bal'Y) -— Brnagumup : Brnagumupckuii rocyfapCTBEHHEI yHHBCPCATET (Bal'y),
2010 — 104 ¢. : m., Tabn..

» TIporpammHoe obecrieuenne u FlarepHeT-pecypest

1. bttp://c-books.narod.ru/pryanishnikovl_2_I.html

. hitp://www.fptl.ru/tehnika-labrabot/prostaja-peregonka.html
3. http://alhimic.ucoz.ruw/load/36

4. http://www.chem.msu.sw/rus/teaching/org.html

5. http://www.xumuk.ru
6
7

[

. http://chemistry.narod.ru
. http:/f’www.media.ssu.samara.ru/lectures/himiya/deryabina/index.html
8. ChemSoft 2008

VIIL. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHAE JUCHHAILIAHBI
JIeKIMOHHBIN KypC YHTAETCA B KIACCHYECKOH ay/IRTOPHE HIIH C HCIIOIL30BAHHEM MYJIBTHME-
muitHoro oGopynosanua. JlaGopaTopHEE paoTsI IPOBOAATCS B CNEIHANTM3MPOBAHHAOIH Jaboparo-
puH KadeApsl XUMUYECKUK TEXHONOrHIL. B NpenofasaHiy HCHOMB3YIOTCA MMEIOIMMECS B COCTABS
VMK mateprans. TeopeTHUIECK A KypC: JISKUMH, KOHTPOJIBHEIE TECThL, BAPHAHTHI 3a/laHAH JULd
KOHTPOJIBHEIX PaboT, TeMaTHIeCKHE IIIAHEI KOJUIOKBUYMOB
JIaBopaTOpHEIH DPAKTHKYM: TEMATHKA Tab0opaTopHEIX paboT nabopaTopHbIe yCTAHOBKHE 1
obopynopanue (aya. 334-1).
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TIporpaMma cocTasjieHa B COOTBETCTBHM C tpeGoparmsmu GT'OC BO 10 Hanpasiienito
18.03.01 «XuMudecKas TEXHONOTUA)

PaGodyro mporpaMMy COCTaBAlL: K.T.H., IONCHT Epmonacea E.B. j

—// -
Penenzent: rep.ampekrop 000 «DnactI¥Y» Pomasos C.B. ,/@7

ITporpamMma paccMOTpeHa B opoGpena Ha 3acefiannd KaQenpst XAMUIECKUX TEXHOAOIHI
nporoxkox Ne __ 7/ ot 509 /6 ropa.
Japeayromuit Kadenpoit el £OF.
7/
PaGouas HporpaMMa paccMOTpeHa B 0fo0peHa Ha 3ace/Iamiu yueOHO-METOAMIECKOH KOMHC-
cuut Hanpapsenus  18.03.01 «Xuvideckas TEXHOAOTI)
npoToKoI No £ or £.0% férom.

IIpejceaareih KOMACCHR /e woll 22,2,

-
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JIACT NEPEYTBEPX/IEHS
PABOYEMH ITPOI'PAMMEI JUCITHILIAHEI (MOTYJIST)

Pabouas nporpaMma ojio0pera Ha ,fﬁ/i 7% y4eOHBI TOX
[NpoToxon 3acemanus Kapeapr Ne 7 o £ L5, ?ro a

3asenyromuii kadeapoi

Paboyvas nporpamma oxobpeHa Ha AOf &4 yaeOnmii ron
[Iporokoxn 3acenanus xadeaps Ne 7 or 5.84 <4 IO

3asenyiomuii kadeapon

— “7
PaGouas mporpaMma ofobpena na 245/ 20 yueOHBIA rox
T[IpoToxon 3acemanus Kabenpel Ne 7€ or A€ 4% rona
3arenyromu# Kadenpoi /
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Peuenzng
HA pabo1yio NporpaMmy ANCHHIVIHALI «OpragudecKas XAMED
A cTyResToB Hanpagaenns 18.03.01 «(Xamaueckas Texnoaorasy» 09HOl PpopMbI 06yuennn
(arTop gonent Epmoaaesa E.B.)

Ha penensuposaniie npencraniena pabouas nporpaMMa JUCIHIUTHHA «QOprapgyreckas XHMHI»
AOUCHTA kaeApH xuMUdeCKHX TexHomormit Epmonaesoii E.B. mis eTyzentos Hanpasienusa 18.03.01
«XuMUYecKas TEXHONOTHD» OYHOH GOPMbI OGYUeHHA.

B paBouedt mporpamMme uerko cdOpMyTMpoBAHA LENE  OCBOCHHA CTYJIeHTaMH JaHHOil
AMCTMIUTHHEL 1 33/1A49H, BHITOJHEHHE KOTOPEX HO3BOJIIET AOCTHTHYTE 0003HAYEHHYIO TIENb.

B coorsercteim ¢ ®T'OC BO B mporpamme nepedHcIeHs! KOMIICTCHIIMH, B (GOPMUPOBAHHH
KOTOPBIX yHACTBYCT AaHHAd juCHpiiiHA. OnpefeNieHs! W YeTKO COIVIACOBAHBI C COOTRETCTBYIONMME
KOMIICTOHITUIMK pe3yJbTaTe! 00pa3zoBanus.

OfveM AUCHMIUTHHBI (B 3a4eTHLIX €IMHMIAX H Hacax) COOTBEICTBYeT y4eGHOMY ILIaHy
Hanpasyienss. TemaTvdeckuit Nnan AUCIMILIAHBL TIPEACTABIICH ¢ Pa3BUEHIEM M0 HETENaM (cemecTpam),
C YKa3aHAeM KONMYECTRa BCeX (opM 3amaTwif, B TOM 4HC/IC B MHTEPAaKTHBHOM (popme. Ilepeuncnensr
KOHTPOIBHBIC MEPOTIDHATHSA TEKYILEH ¥ MPOMEXCY TOYHOH aTTeCTaLMK [0 UTOTAM OCBOSHMS JIACIIMILTHHEL.
B wactu comepxkarms NUCIMILIMHBI TeMaTHIECKMH IUIAH OPCACTABNIEH JIOCTATOYHO MOAPOOHO, UTO
TIOSBONIAET COCTABMTL NPECCTABNEHME O MaTepuaie JIEKUMOHHOIO Kypca, TEMATHKE JabOpaTOpPHBIX
3AHATHA M CHENATL BRIBOZE O TOM, YIC COACPIKAHME HHCIMNIMHGL HOJTHOCTBIO COOTBETCTBYET
COBPCMEHHBIM TCHACHUMAM DA3BUTHA HAYKH ¥ TEXHHUKH B O0/IACTH XHMHM,

B paBoueit mporpamme coftepskarces ONEHOYHBIO CPEHCTBA B BHJC BOMPOCOR K 3aYeTy, JK3aMEHY,
TEMATHKH 1a6OpaTopHbix  palor, KOTOpHE TMO3BONMIOT MPEIIOABATENIO OOLEKTHEHO ONEHWTE
PE3YJIBTATEl QCBOCHHS JUCIMIUIMHEI B TIPOLISCCe H B XOHUE 00yderws. JlaHb MeTonuYecKkue YKasanus i
yueOHO-MeTOMIEeCKOe OfecueueHHe CaMOCTOATEBHOM paboTE! CTYNeHTa KaK HEOTHEMIIEMOH COCTABHOM
4acTy 00pasoBATENBHOIO HPOIECCa.

Orncanb: TEXHONOTHH OGYYeHNS, TIPAMEHSEMBIC ABTOPOM Ui AKTHRH3AIIHE obpazoBaATENBHOTO
nmpoiiecca UL Beex (opM 3aBATILL: JIeKLHit, Ta60paTOPHEIX 3aHATHI, CAMOCTOATENHLHOM paGore.

B pabouedi nporpaMMe mepeuMcliena yuebHO-METORHUYECKAS JAHTEPATYpa, pPEeKOMEHIOBaHHA]
dBTOPOM 11 HSYWICHHS IWCIMIVIMHEL OCHOBHAS, KOTOpas (OPMHpPYET OCHOBHEIE pPe3YIIBTATH
00pazoBaHHs U 3adBJICHHBIC KOMIETEHLMH, M JONOJHHTENbHAT (2 TOM HucIe HHTEPHET-pecypCEL),
HeobxonuMas A Gonee TIyDOKOro OCBOSHES OCHOBHBIX TIONOMKEHMii THCIMIUIMEGL H Pa3BHTHA
TBOPYIECKHX M HHTEIUICKTYaIbHBIX CIIOCOGHOCTEHN CTYAEHTOB.

3asmenHoe B pabodelt NporpamMme MATEPHANBHO-TEXHMMECKOE OOECIEueHHe IO3BONET
PEAIH30BATH 3AABNCHHBIC 32/1a4H IMCIMININHB M IOCTUTHYTH MTOCTARIEHHYIO IIENE.

TaxuM oGpasom, mpefcTasieHHas paGodas NporpaMMa JHCIHMILIMHEL «Oprasudeckas XAMHD)
AOUEHT2 Ka(enphl XMMHIECKHX TEeXHONOTHHM COCTABICHA B IIONHOM COOTBETCTBHH © TpeCoBaHHIME
OroC BO m moxer GbITh HCHONB30BAHA HpPH NOATOTOBKE GAaKANABPOB Hanpaeneraus 18.03.01
«XHMHYECKAT TEXHOTOTHD) .

PeuenseHT W rer.JIHD M@a T V» Pomanos C.B.



