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BBenenne

Meronnueckne yka3zaHusa COCTABJIEHEI B COOTBETCTBUU C  pabOdYel MPOrpaMMoOH MO JUCIUATIIIAHE
«OpraHngeckas XuMusa» NOAroTOBKU OakanaBpa HampaBiaeHusa noarotoBku 19.03.04 Texuonorms u
opraHuszanuusa OONmIECTBEHHOTO MNWTaHUA, NPO(MWIsF NOATOTOBKU: [E€XHOMOTMA M OpraHu3auus
PECTOPAHHOTO TEeJIa

Beimonnennro n1abopaTOpPHBIX 3aHATHI OOJKHA MPEONIECTBOBATH CAMOCTOATEINBLHAS padora
CTYOIEHTOB C PEKOMEHIOBAHHOM JMTEPATYPOH, NAHHBIMM  METOAMYECKAMH YKa3aHMAMU U
KOHCIeKTamu Jekimu. Ilepen magamom 3aHaTHil  NPENONAaBATENb MPOBEPIET TEOPETHUECKYIO
MOATOTOBKY CTYAEHTA MO TEME J1a00paTOPHOTO 3aHATHA M Pa3bACHAET 3aJaHUSA MO MPEACTOAMIEH
padore.

B mponecce BeimomHeHWsA pabOTEI HEOOXOIMMO  BBIMOJMHUTE TpEOyEMBIE IO  3aIaHUTO
MUCCIIEIOBAHUA W COCTABUTh OTUET COTJACHO 3aJaHuio, CHENaTh BBIBOABI 00 MCCIEAYEeMBIX
Marepuanax

[To oxonuanumu pabOTEI MNPEMOJABATENL NPOBEPAET YCBOEHUE CTYAEHTOM CYIIHOCTH
METOI0B, 00padOTKH M UHTEPIPETALIMU MOMYUEHHBIX PE3YJIbTATOB, MPOBEPIET CAETAHHBIE 3aMUCH B
pabouen Terpamy, KOMIUIEKCHO OLIEHHBAET MPAKTUUECKYIO padOTy M 3HAHMA CTYIIEHTA IO TEME.

OTueTr BEIIOJHACTCA B OTAEIBHOM TETpangu MIA JA0OPATOPHEIX pPadOT, KOTOPYIO CTYAEHTEL
COXPAHAIOT U HNPEIOCTABIAIOT MPHU CHaue 5Kk3amMeHa. B oruere  yKa3elBaloTCA  fgara, HOMEP
maboparopHoi padOTEHL, 11€ab pabOTEI, X04 padOTEI U €€ pe3yabTaThl. B OTUeT Takyke BHOCAT BCE
pUCYHKH, TaOJMII, CXEMBI B COOTBETCTBUM C IIPUHATBIMA B  HAYYHO-TEXHUYECKOH
OOKYMEHTAIMN 0003HaueHuAMH. be3 odopmnenus pe3yneraroB J1abopaTOpHON padOTHI U CHAdM
OTYETA CTYIECHT HE JOMMYCKACTCS K BEIMIOJIHEHHUIO CIEIYIONIEH PAOOTEL.

[Tpu BeIMOMHEHNH 1a00PATOPHBIX 3AHATUM CTYAEHT 00sA3aH OEPEKHO OTHOCUTBCA K YUEOHBIM
nocodusm, maboparopnoMy oOopyaoBanuo U mpubopam. B caydae ux mopum cTyaeHT 00s3aH
BO3MECTHUTE CTOUMOCTH WM PEMOHT IIPHOOPOB.

[lepen BeIMOHEHWEM pPAOOTEI CTYAEHT IOOJKEH BHHMATEIBHO O3HAKOMHUTHCA C MPABUIAMHA
TEXHUKU O€30macHOCTH IpU padoTe B XUMHUUYECKOM 1a0OpaTOpuM M OKAa3aHWE NEPBOM MOMONIA M

NpaBUJIaMHU MOJIB30BAHUA PEAKTUBAMHU U IIPUOOpaMU.

IIpaBuia TeXHHKH 0e30IACHOCTH NPH padoTe B XHMHYECKOH J1Ia00paTOPpHH H 0KA3aHHE
[epROi MOMOIIH
Ob0mue npaBmia:

L. Kareropuuecku 3ampeniaercsa padorars OqJHOMY B XUMHUUECKOM 1adopaTopum.
2. Bo Bpemsa paboTel HEOOXOOUMO COONMIOIATH YUCTOTY, THUIIMHY, HOPANOK W IpPaBUIa
TEXHHUKU 0€30MaCHOCTH, pabOTaTh TOMBKO B XaJIaTax.
3. [Tepen paboroii HEOOXOOMMO O3HAKOMUTBECS C COIEpKAHMEM ITa0OpAaTOPHOM padOTHI,
IPOBEPUTH HATUIHUE HEOOXOOAUMOT0 000pYynOBAHUS U PEAKTUBOB.
4, Touno cobmopgare NDOPAZOK W MOCHENOBATEIBHOCTH OINEpAlMil, YKA3aHHBIX B
PYKOBOJCTBE.
5. Bce 3amucu B KypHaIAX OEI4Th CPa3y KE MOCIE OKOHYAHWUA OMBITA.

ITpaBuia noib30BaAHHS peaKTHBAMH U NpHOOpamMu:
L. HeoOxonumeie nia padOTHL peakTUBEI BEICTABIISIIOTCSA HA MOJIKH JA00PATOPHEBIX CTOJIOB.
2. Ha Bcex Oankax, CKJIITHKax W JPYrou MOCYIE, TI€ XPAHATCSA PEAKTUBBI, JOJKHBI OBITEH
STUKETKH C YKA3aHUEM HA3BAHUS BEIICCTB.
3. CKISHKY C BENIECTBAMM U PACTBOPAMHU HEOOXOANMMO OpaTe OOHOW PYKOM 3a TOPJBIIIKO, &
OPYTOM CHU3Y MOAAEPKUBAA 3a THO.
4. Bo wz@eidiing BHGRACE Bami AUIKOCTH U3 MPOOUPKH MPH HATPEBAHUH HEOOX 0TUMO:
« cpTHOROITEZ0BATE PP IDECSe HEPAOTBAPHUMBIMHI B BOJIE BEMIECTBAMUI CYXHE ITPOOHUPKH;
o “HAlpeBas HPOOUPKY. HANO HANPABUTE €& OTBEPCTHE B CTOPOHY OT Ce0s M OT COCena;
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e JepKaTh NPOOMPKY HE B BEPTUKAIBHOM, 4 B HAKJIOHHOM ITOJIOKEHUH, HEMMPEPLIBHO Bpamias €€
BO M30€KaHNe 4aCTUYHOTO IEPETPEBA.

3. [Tpu paborte ¢ razoorBOaHON TPYOKOIM HEOOXOOAUMO YOUPATE TOPEIKY W3-ITOA IPOOUPKU
CO CMECBIO TOJILKO IOCIE TOr0, KaK KOHEI[ Tra300TBOAHOM TPyOKH yaan€H w3 npoOupkm —
IPUEMHHKA C JKUIKOCTBIO.

6. Hroxare peakTuBel B 1a00pAaTOPUN HYKHO, HANPABIASL K CE0€ Mmaphl WK ra3 JBHIKEHUEM
pyKH

7. [Tpu pacTBOpeHHM CnenyeT NPUIMBATE CEPHYIO KUCIOTY K BOJE IO KAruiAaM, BCE BpeMs,
MePEMENINBasg CMECE.

8. Paboty ¢ sa¢upamu, cniupramu, OEH30JI0M IPOBOANTH BIAIMN OT OTHA.

9. Bce OOBITEL ¢ CWJIBHO NAXHYIIMMH U AJOBUTBHIMU BEMIECTBAMM IPOBOIUTE B BEITAKHOM
mkagy.

10. O mo0Oom, caMOM HE3HAYUTETLHOM HECUYACTHOM CIy4ae CIEAYET HEMEAJIECHHO COOOMIUTE

MPENOIABATEM0 U NPUHATE MEPEI IEPBOU ITOMOTIIH:

¢ [IPU TEPMUUECKHUX 0KOTaX MOPAKEHHOE MECTO HYKHO CMOUYHUTH PACTBOPOM TAHWHA B CIUPTE
unn 2% pacTBOPOM NEPMAHTAHATA KATHA.

¢ P XUMHUECKMX OXKOrax HE00XO0OuMmo, MNpexkIae BCEro, YyAAIUTh C KOKHU BENIECTBO,
BBI3BIBAIOIIIEE OKOT, U 00padOTaTh COOTBETCTBYIONINM 00pa3zoM:

a)Ipyu 0}KOTax KHCIOTOM WJIM MIENO0YBI0 MPOMEBITE MOPANKEHHOE MECTO CHIBHOU CTPYEU BOXEI, 4
3aTeM HEUTPAIN30BaTh KUCIO0TY 1% pacTtBopoM ruagpokapdonara Harpus, niénous — 1% pacrsopom
YKCYCHOM KHUCIIOTHI;

0)opu oxorax Opomom mopaxénnoe mecto oopadborars 10-20% pacrBopoMm THOCymb(paTa HATpUA,
CMBITE OOJIbIIMM KOJTWYECTBOM BOXBI, 4 3daT€M HAIOKHUTh TAMIIOH, CMOYEHHBIM 5% pacrBOpOM
MOUEBUHEI;

B)OPH OKOTAX JKUJAKUM (PeHosoM moOEeneBmmil y4acTOK KOMKMU pPACTEPETh TIMLIEPHHOM [0
BOCCTAHOBJIEHUS €r0 HOPMAIBHOTO [BETA W HATOKUTH MApPJIEBRI TaMIOH, CMOYEHHBIN
TJIUIEPUHOM.

¢ €C/IM KMCIOTA WM IIEJI0Yb NONAIN B IJ1a3, TO CIEAYET TIIATEILHO MPOMEBITE €T0 BOJOH, 4 3aTeM
2% pacrBopom OOpHOM KHUCHOTHI (mns Hedrpammzanuu ménoun) win 2% pacTBOpOM
ruapokapbonara HaTpus (/11 HEUTPAITH3al MU KACIIOTHI ).

® [IpU ONOpPE3€ PYKH, ECIM B PAHY MMOOAT KyCOUEK CTEKJA, MPEKAE BCETO, HEOOXOIUMO MUHIIETOM
yIAIUTE €ro

® 3aTeM CMa3arbk PaHy CIIMPTOBEIM PACTBOPOM HOIA W HAIOKHUTH MOBA3KY. Ecimu kpoBoTeueHHE
Cpazy HE HOpPEeKpamlaeTcsa, HAA0 MPUIOKWUTH K paHe KyCOUEK KPOBOOCTAHABIWBAIOMIEH BATHI
(rurpockonmnueckas Bara, npomurtanHas 1% pacrBopom xmopuma kenesa). [lpm  crisHOM
KPOBOTEUEHHMH HAJ0 BPEMEHHO MEPETSAHYTH PYKY KTYTOM M3 PE3NMHOBOM TpPyOku. Kak TOmBKO
KPOBOTEYEHUE OCTAHOBUTCH, KIYT CAEAYET HEMEIJIEHHO CHATS.
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Jlaboparopnasi padora 1.
Tema: KaueCcTBEHHBIN 2IEMEHTHBIN AHAIN3 OPraHUYECKUX COEOUHEHUN
[e/b padoTsl ABAAETCA ONPENEIEHUE HATPUS, XJI0PA, YIIEPOJA B OPTAHUYECKHUX COEOUHEHUAX.
@opmupyeMmble xkoMnerennun: [1K-4

Onvim Nel Obnapyscenue yenepooa npoooit Ha ooyaniueanue (maza!).

PeakTHBBI: caxap (mmm myka, Kpaxman), Oymara, Oenson, 1%-HBIM pacTBOp CEPHOM KHUCIOTHI,
KOHILIEHTPUPOBAHHASA CEPHAA KUCIOTA.

ObopyaoBanue: ¢apdopoBas uamka (WIM KpPBIMIKA OT TUTIA), (PapdopoBBIT TPEYTOILHUK,
CKAJIBIEJTb, CTEKIAHHBIN LIIMHAP, CTYIIKA C TECTUKOM.

Ha xpeimky turna win gappopoByro crynky nmomeniaror Hemuoro (0,1 r) caxapa wnm myku.
Yamky craBsat Ha (papPOpOBEIM TPEYTOIBHUK, KOTOPEIM HAXOAUTCA HA KOJBLE METALUITMYECKOTO
IITATUBA WIA HA TPEHOKHUKE. OCTOPONKHO HATPEBAIOT YAlMIKy IUIAMEHEM TOPEIKH, a 34TeEM
NPOKATUBAOT UCHBITYEMOE BENIECTBO OO0 00OYrIIMBAHUSA (MIOUEPHEHUA).

MoxHO BBECTH HECKOJIBKO KPYIMHMHOK Caxapa HA KOHYHMKE CKANIbIENd HEMOCPENCTBEHHO B ILTAMA
ropenku. [locie npokamiBanma caxapa ocraercsa 00yrimBmasca Macca 4€pPHOro 1BETA.

Ha Oenou mnu (punsTpoBasibHOM Oymare (1eJuttomno3€e) aenarT HAaamicek |%-HBIM pacTBOpOM
cepHOM KUCHOTH. [Ipy BBICEIXaHMM pacTBOpa HAMMUCH HEBUAMMA. [Ipu OCTOPOKHOM HAarpeBaHUM
Oymaru Hajg MIaMeHeM TOPEJIKM WM HA SAEKTPUUECKON IUIMTKOW, YJ4aCTKH Oymaru, CMOUYEHHEBIE
KUCIOTOWU, 0OYTIMBAIOTCS — HAAIMUCH MPOSBIIAETCA.

Pactuparot B cTynke 25 r OBICTPOPACTBOPUMOrO caxapa, A00aBIAIOT 3 MJI BOOEL U IEPEHOCAT
CMECE B CTEKIAHHBIN LWIMHAP, €MKOCTEH0 50 wiI. 3aTéM MOCTENEHHO, MPU HEMPEPBIBHOM
NEPEMEMIMBAHNN CTEKJIIHHOM MATOUKOM, ao0aBmaror 12,5 MJI KOHUEHTPUPOBAHHOW CEPHOM
KACIOoTe. Korma nHaumnHaercs oOyrimBaHWE, CTEKIMHHYH MAJIOYKY NOPUIOTHUMAOT. (CMECh
BCITYYUBAETCS, YEPHBIH MOPUCTHIN «ITUPOTY MOJHUMAETCS MO HAJIOUKE (IEMOHCTPAIIMOHHBIMN OITHIT).

B ¢apdopoByro wamky (1in Ha KPEIMIKY TUTJIA) HATUBAIOT 3 — 5 MJI O€H30/1a U HOIKUTAIOT €T0.
beH30s rOpUT CUIIBHO KONTANINM IIAMEHEM, UACTh YIJIEPO1a BEIACIAETCA B BUAE CAKU.

Onvim Ne2: Oonapysicenue y2nepooa u 6000p0o0a OKUCIeHUeM geujecmea okcuoom meou (1)

PeakTHBBI: caxap (IpeaBapuUTEIbHO NPOCYIIEHHEIN), okcua meaun (1I) — mopomiok, u3BecTKOBAsA

(um1 OapuTOBas) BOJA — HACHEIIEHHBIM PACTBOP THAPOKCHIA KAMbIMA UM Oapus, O€3BOIHBIN

cyae(ar memu (1) — cBekenpoKaTeHHEBIN.

ObopyaoBaHHe: N30TrHYTEIE TA300TBOAHBIE TPYOKHM ¢ mpoOKaMu 171 mpoOUPOK, BATA.
YHHUBEPCAIBHBIM METONOM OOHAPYKEHHSA B OPraHUYEeCKOM BEMIECTBE YIrIEpoga |

OOHOBPEMEHHO BOAOpOJA ABIAETCA OKuUCiaeHue ero okcupom memu (II). Ilpm stom yrmepon

npeBpamniaercs B okcug yraepoaa (IV), a sogopon — B Boay.

Cobepute npudop, n3o0paxenusni Ha pucynke 1. B cyxyro konOy momemaror 0,2 — 0.3 1
caxapo3sl 1 1 — 2 r mopomka oxkcuga meau (1I). Comepxaumoe kom0l THIATEIEHO NEPEMENINBALOT,
CBEPXY CMECH 3acChImaroT cinoem okcuaa meau (1) — mpumepno 1 r. B BepxHioro gacts k00w (101
npoOKy) MOMENIAIOT MAMEHBKMII KOMOUYEK BATBl, HA KOTOPYIO HACKHIMAIOT HEMHOTO OE€3BOIHOTO
cyae(para memu (II). KonOy 3akpeBaroT ra3o0TBOAHOM TPyOKOM, CBOOOOHBIN KOHEI[ KOTOPOU
OMyCKAT B KOJOy C M3BECTKOBOM (WM OaputoBOM) BOomou. (CHauama MmporpeBaroT BCHO KOOy,
3aTE€M HAarpeBaroOT TY €€ 4aCTh, B KOTOPOM HAXOAUTCS PEAKIIMOHHASA CMECh.
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2 1. k0,102 co cMechIO caxapo3sl H  OKCH/IA
meau (II);

2. K0J10a ¢ H3BeCTKOBOH BOI0I:;

3. Bara;

4. 0e3BOHBIH CYIbL(AT MeTH.

puc. 1. IlpubGop 1719 0THOBpEeMEeHHOI0 OOHAPY:KEeHUS YIJIEPoJAa H BOIOPO/Ia B OPraHHYECKOM
BellleCTBeE.

Onoim No3: Oonapysicenue canozeno6 oeicmeuemM Hampusa Ha CRUPMOBOU PACMEOpP
OP2aAHUUECKO20 Gelecméda.

PeakTuBsbl: xn10podopm (WM 4ETHIPEXXIOPUCTEIN YTAEPO ), STAHOI, HATPUNA MeTauTud eCKkuii, 1%-
HBIU PaCTBOP HATpATa cepeldpa, KOHIEHTPUPOBAHHAA CEPHASL KHUCIOTA.
ObopynoBaHue: mratue ¢ mpoOUpPKaAMH, IPAMAad Ta300TBOAHAA TPYOKa, MHAUKATOpHAA Oymara.

B OOmMpmMHCTBE OPraHUYECKUX BEMIECTB TAJIOTEH CBA3aH C YIJIEPOAOM KOBAJIEHTHOM
CBA3BI0, ITO3TOMY €0 HeJb3S 00HAPYKHUTL peakimei ¢ monamu cepedpa (Ag'). na oOnapyxeHus
raJ0reHa OPraHudyeCKOe BEMIECTBO BOCCTAHABIWBAIOT BOAOPOJOM B MOMEHT BBIJEJICHUSA, TAJIOTEH
OpU 5TOM OTHIEIUIAETCA B BUAE AHWOHA, KOTOPBII MOYHO OTKPBITE OOBIUHBIMH KA4ECTBEHHBIMH
PEAK LM AMMU.

B npobupky momemntaror 1 xammo xmopodopma (CCly), modasastoT 2 M 3THIIOBOTO CIIHPTA
U HEOONBIION KyCOUEK (C MOJMOBHMHY TOPOMIMHBI) METALIMYECKOTO HATPUA C OnecTamien
MOBEPXHOCTBIO. Haumnaerca osHepruunHas peakuusa, npoOupka nHarpeBaercsa. E€ 3akpreBarot
IpoOKOIl € Ta300TBOAHOM TPYOKOM M MOMKUTAIOT BBRIAEIIONIMIICA BOmopoa. Korma Beimenenue
BOJOPOJA 3aKAHIUBAETCA, HATPUH MOJTHOCTHIO PACTBOPAETCA, K PEAKIMOHHONW CMECH NPHUOABIIAIOT 2
M BoAbl. M30BITOK akoromaTa HATpUs pearupyer ¢ BOIOU ¢ 00pa3zoBaHueM ruapokcuaa Harpus. B
BOJIE pacTBOpAETCA OEnbIil 0CAmOK XJIOPHIAa HATPHUA, MAJIOPACTBOPHUMBIM B ATWJIOBOM CITHPTE.
[l{e1ouHOM pacTBOp MOJKUCIAKOT HECKOJBKUMH KAIUIAMHU KOHIIEHTPUPOBAHHOWU A30THOW KUCIOTHI
(MpOBEPUTH PEAKIIUIO CPEIbl MO JAKMYCy!) M moOaBiIAroT HECKONBKO kKamens 1%-Horo pacrsopa
nutpara cepedpa (AgNO3). Bemagaer Oenslii TBOPOKUCTBEIM OCamok xiyopuna cepedOpa. Ecnm B
pacteope masio nonoB Cl', oOpa3yercs B3Becs Demoro mnsera.

[Tpu Bemmonuenuu onerra caenyer Opare | — 2 kamm xnopogopma, Tak Kak nHaue U30BITOK
xnopodopma, HE YCIEBasA BCTYHNATh B PEAKIUIO C BOAOPOAOM MPH pazdaBICHUN PEAKIMOHHOU
cmecu Bomou (emie mo mpubOaBaenus AgNQOj), Oymer maBare C BOIOM SMYJIBCHIO B BHIE MYTHOM
AKUIKOCTH O€nIoT0 IBETA. OMYJILCHS XJIOpo(opma B BOJE MACKUPYET IOSABIEHHE OEIOTr0 OCalIKa
xmopuna cepeOpa. llBer ocanka 3aBucut or npuponasl ramorena: AgCl — Oemsni, AgBr -
JKEATOBATEIN, AgJ — JKEITHIN.

[OKYMEHT MOAMUCAH
SMNEKTPOHHOWM MOAMUCHIO
]éun OChbI: A

epTADKaT, 2C0000043E9ABBBY52205E7BAS00060000043E
ks WITP OHEX QI T CHBBRCEKQOBOK BOTON ?
2. ITouemy m3menserca user cyianpara meau?

3 Hanmumu1e (ypaBHECHIEE GICTYIONINX PEAKIIIIL:



a) okucnenusa caxapossl (C12H20 ) okcnmom menu (1I) B n30sITKE;

0) B3auMOJEUCTBHUA NPOOYKTOB, 00Pa3yIONMXCA IPU OKUCIAEHUH Caxapo3bl, C U3BECTKOBOM BOIOM U
¢ 0€3BOIHBIM CYIIL(ATOM MEIH.

4. Hamumre ypaBHEHUS CIEAYIONINX PEAKIINI:

A. BzauMozaencTBue 3THJIOBOrO CIMPTA ¢ METAUIMIECKUM HATPUEM.

B. BoccranoBnenne xmopodopma arOMApHBEIM BOAOPOAOM OO METAHA M XJIOPOBOAOPOIa (4acTh
BOJOPOJA B MOMEHT BBEIAEIIEHUS YIACTBYET B 3TOM PEAKIINH ).

C. BzanmopnelcTBue XJIOPOBOOOPOAA € IKOTOJIATOM HATPUA M W30BITKA AIKOTOJIATA HATPHUA C
BOIOMH.

D. BzaumopencrBue rmApOKCHUOA HATPHUA C a30THOM KUCIOTOM, XJIOPUAA HATPUS C HUTPATOM
cepeOpa, HuTpara cepedpa ¢ THIPOKCUIOM HATPHS.

5. O0wiacuuTE, TOUEMy Henb3s 00HapyxuTh noH Cl peaknwueil ¢ Ag B mienounoi cpexe. [Touemy
O OOOKUCIEHWA NIEI0YHOTO pacTBOpa mepen modaBineHmeM HUTpara cepedpa HyKHO Opars
a30THYIO KHCJIOTY, HO HE COJIIHYIO UJIH CEPHYIO?

JlaboparopHas padoTa 2.
Tema: AllkaHbI
Ile/ib10 padoOThI ABIAECTCA N3YUEHHE XMMHIECKUX CBONCTB AIKAHOB.
@opmupyeMble koMmerennun: [1K-4.

Onvim Nel: Honyuenue memana u e2o Ceolicmaea.

PeakTHBBI: CMECH UL MOMTYyYEHUA METAHA — OE3BOIHBIN AlIETAT HATPHUA U MPOKAJIEHHASA HATPOHHAS
m3BeCTh (1:2), cuneno pazdasnenneni pacteop KMnQy, 5%-He11 pacTBOp KapOoHATA HATPUA.
ObopynoraHmie: Ta300TBOHAA TPYOKa, K KOTOPOH NPUCOEINHEHA KaydyKOBas TpyoOka nqmmHou 10-
12 cM CO CTEKIIHHBIM HAKOHEUHHUKOM.

1.1. Ilonyuenue u copernuue Memaua.

B cyxyro npoOupKy HACBIMAIOT CMECH AJI TOJTYIEHHUS METaHa (BEICOTA OKOJIO
4 cm). Pasmemaror cmecep Tak, 4TOOBl OOpasyromMiiCa METaH MOr CBOOOIHO BHEIXOIWUTE W3
MpOOMPKH, 3aKPEIBAIOT MPOOUPKY MPOOKOH € ra300TBOAHOM TPYOKOH M 3aKPEIULAIOT €€ B HITATUBE C
HEOOMBIIMM HAKIOHOM B CTOPOHY NpoOupku. B mratuB craBsar mpoOUpKy CO CMECBIO 3 M
paz0aBnennoro pacrsopa KMnO4 m 1 m 5 %-n0ro pacrsopa kapOonara narpusa. lIporpesarot
CHa4anza BCIO MPOOUPKY, 3aTEM CHJIBHO HArpeBAIOT TY €€ 4aCTh, IA€ HAXOOUTCA CMECh, HAUNHAA OT
oHA MPOOMPKH, TIEPEABUTAA TOPEIKY JANbMIe, 4TOOBI MOTJIM PEArMpoOBaTH HOBEIE MOPIIUH CMECH.
ChHauana w3 mpOOMPKU BBITECHAETCS BO3IYX, 34aT€M HAYWHACTCS BBIIEIeHHE meraHa. MeraH
MOIKUTAIOT Y KOHIA Ta300TBOJHOMN TPYOKH, OH TOPUT TOXyOOBATHIM, HECBETAMIMMCA IIAMEHEM.
Buocsat B mnams ropsmero merana (pap(popoBYIO KPBIMIKY OT THUTJIA.

[Touemy ©Ha kpeimke HE oO0pa3yercs depHOro mnaTHa caxu? Hamumwre ypaBHEHUeE
MOJTy4EHUS METaHa (13 arerara HaTpus U THAPOKCUAA HATPHA ) U TOPEHUA METAHA.
1.2. Omuouwienue Memana K 600HOMY pAChigopy NepMaH2aHama Kai.

BBoasaT ra300TBOAHYI0 TPYOKY B IpoOupKy ¢ pactBopom KMnO4 1 npomyckarmT B TEUEHHUE
] Mun. meran. Uto Bel HaOmopaere? Caenaire BEIBOI 00 OTHOIIEHNH METaHA K BOOHOMY PACTBOPY
KMnQOy (mpu KOMHATHOM TEMIIEPATYPE).
Onvim Ne2: Peakuyuu ¢ s#cu0KUMU HACHIU{EHHBIMU Y21€6000P00AMI.
PeakTHBBI: KUJKNE HACHILIEHHBIE yraeBomoponsl, 5%-uemi pactBop Na,COs, 1%-uw1ll pacTtBop
KMnQO,, KOHIIEHTpUPOBAHHAA CEPHASA KUCI0TA, KOHIIEHTPUPOBAHHAA a30THAA KHCIIOTA.
ObopyaoBanue: ¢papdopoBas gamka.

AOKYMEHT MNOANMCAH

7 K dH Q0H 1aCH 8OPY HEPMAHZAHAINA KATUAL.
BnageneuB mp&ﬁa@ny&bmaamml MIT HﬂCLIIl];EH’HLII{ yriaeonoponos, 1 s 5%-noro pacrsopa
Na,COj, 3areM mo kamiam, Opu BCTpAXuBaHuM, noOasistor pactBop KMnO,. Usmenserca mm

(LEEASTOBRAA QKPACKA HEPMAHTAHATA KA’
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Cpenaire BEIBOJ 00 OTHOMIEHNWH AJIKAHOB K BOJHOMY PACTBOPY IMMEPMAHTAHATA KA.
2.2. OmHuowenue a1Kanoé K KOHUeHMPUPOGAHH 0l CePH Ol KUC1ome.

B cyxywo npobupky HammBaror | MO HACBIIIEHHBIX YrAEBOOOPOOOB W |  mn
KOHIIEHTPUPOBAHHON CEPHOM KUCHOTHI. Comepkumoe mpoOMpKu B30AITHIBAIOT B Te€YeHUE 2 — 3
MUHYT.

[Tpoucxomar m1 kakue wu3zmeHenusa’! Paszorpepaercs mu cmece? (Cpenalre BBIBOJI HA
OCHOBAHHHM OIEITA.

2.3. Omuouienue a1KaH08 K KOHUCHMPUPOBAHH Ol A30MHOU KUCAome.

K | w™Mn HacemieHHBIX VIIEBOAOPOOOB (B Cyxou mipoOupke) pnpodasmsaor | mn
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTEI, CMECEH BCTPSAXUBAIOT B TEUECHHUE 2 — 3 MUHYVT.

Cpenaiire BBIBOA 00 OTHOIIEHWM AJTKAHOB K KOHIIEHTPUPOBAHHON A30THOM KHUCIOTE IPU
KOMHATHOH TEMITEPATYPE.

2.4. I'openue ncuokux arkanos (mazal)

B ¢apdopoByro vamky HamuBaroT 1 MI KUOKAX ATKAHOB U MOIKUTAIOT HUX.

OOBsAcHUTE, TTOUEMY B OTIMUME OT METAHA AIKAHBI TOPAT KONTANMM IUIaMEeHEeM. Brraucnure
NPOIIEHTHOE CONEpPKAHWE Yraepoga W BOIOpONa B rekcane. Hamammwre ypaBHEHMA peakiivil
rOpPEHU MMEHTAHA, TEKCAHa, OKTaHA.

Bﬂﬂpﬂﬂhl H 3a/1aHHUA I CAMOKOHTPOJIA

1. HazoBuTe no cucTeMaTnuecKo HOMEHKIIATYPE CIEIYIONINE YTIAEBOIOPOIBL:

a) CH;—CH—CH,—CHj3; 0) CH;—CH,—CH—CH,—CHj3
| CH; (le—CHg
b
B) CH3>—CH—CH—CH—CHj3 r) CHs—CH—CH—CH—CH,—CH—CH3;
(|3H3 (|3H3 LH; CI|{3 CI|{3 CI|_13 Cll_Ig—CH3
i,

Kakue u3 BEIIENEPEIUCIEHHBIX YTJIEBOOOPOAOB ABIAIOTCA CTPYKTYPHEIMU M30-mepamu’?! Kakosa
X SMIpudeckas popmymna?

2. ITpuBemure popmynel coequuenunii cocrara CoHa, mMeronmx MakCMManbHOE U MUHUMATBHOE
YUCII0 MEPBUYHBIX aTOMOB yriiepona. Hazorure ux.

3. Kakue yrneBoaopoasl HOMyIaTCs MPH A€HCTBUM METAIUTHYECKOT0 HATPHUS HA CMECH:

a) METUJIMOAUIA U U300yTHUIIHO TN A,

0) >TUIXIOpUAA U W30MPONMUIIXIJIOPUIA,

B) NPOMUIOPOMUIA U TPETOYTHIOpOMU A,

r) BTOpOyTMIOpOMHUAA U TPETOYTUAOpOMUIA.

4. Iciomp3yst HATPUEBYIO COMB COOTBETCTBYIOMIEH KAPOOHOBOM KUCIOTHI, TOJIYUUATE 3-
METHIIIEHTaH. HarmMmure peakiyo HUTPOBAHUA MMOJIYIEHHOTO YIJIEBOAOpOaa 1 pazdepure
MEXAHW3M PEaKIUH.

5. ITomyuure 2,233 AMOSHTAH JIFOOBIM CIOCOOOM, HAMUIINTE JJI1 HETO YPABHEHUS PEAKI[AH
ANEKTPOHHO

F@ﬂ%ﬁgﬂpﬁ%ﬂmg%@e@%@%@a&m&x& (oxmopupoBanm.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

0. 3aKOHYNTE YPABHEHUSA PEAKIUM, HA30BUTE BCE BEMIECTBA:
Redcrentgfip(PHR; %€ H 5=~-CH~=4CH,—CH; + HI SN
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6) CH—CH—CH,—CH, + HNO; —2P

CH;
B) CH;—C|H—C] + 2Na + Cl—CH—l(ng—CHg —
CH3 CH3

H,50,(k)

r) CH3—CH—CH,—CH;—CH3;

CH;

hv

,I[) CHg—CHg—CHg +SOg + Clg 4
¢) CH;—CH,—CH,—CH,—CH,—CH, __ACl; |

%) CH;—CH—CH—CHj3 [01 >

CH; CH3

7. 3amoHUTE CXEMBI MMPEBPANICHN, HA30BUTE BCE BENIECTBA.

2) CHy—CH,—CHa+ Cl, — 0 o 2Na g CLIAU o
6) CH;—CH—COONa + NaOH —L» A —BR/M0 g 2Na | g
CH
AICI
' » b
NaOH.t
B) A » T[CHTAH —
t .o n
“H,

Jlaboparopnasi pabdora 3.
Tema: HenpeeibHbIe YIJI€eBOJOPOALI psiia STH/IeHA (A/IKeHbI)
Le/ib10 padOThI ABIACTCA N3YIEHUE XUMUIECKUX CBOMCTB AJIKEHOB
@opmupyembie koMmmerenmun: [1K-4.

OnvimANel Ceoticmea dcuOKux HenpeoeabHblX y2i1e6000p0006 pAoa Imuiend.

PeakTHBBLI: HEHACHIIEHHBIE  JKUAKUE  yriaeBomoponwsl, 3%-HBIM  pactBop Opoma B
YETBIPEXXJIOPUCTOM yriepone, 2%-Hel pacrBop mnepmanraHar kamusa, 10%-Heiil pactBop
kapOOHaTa HATpUs, KOHIIEHTPUPOBAHHAS CEPHASA KMCI0TA, KOHIIEHTPUPOBAHHAS a30THAS KUCIOTA.

ObopyaoBanue ST AR Oymara, (punsTpoBaIbHAA OyMmara.

3NEKTPOHHOW NOANMCLIO

B cyxym npﬂﬂpﬁy HamsaoT 1 M HEHpE,I[EJTE:HLIK VIIEBOOOPONOB U A00aBIAIOT MO

KATJIAM, TIPH BCTDAXHBAHIH, 3%-urw1ii pactBop Opoma B CCly. Ecmm xenras okpacka mcdesaer
,D,EHCTEHTEHEH 19.08.2022 no 19.08.2023



MEIIEHHO, CMECEH OCTOPOIKHO MOJOTPEBAIOT B IUTAMEHH TOPENKH. K OTBEPCTHIO TOTHOCAT BIAKHYIO
MHANKATOPHYIO OyMmary, yOeKaaroTCs, 9TO I[BET €€ HE MEHAETCA.

Hanmumwure ypaBHeHHE peakiiuy NprUcoeIuHeHud OpoMa K 2-MeTWIOyTeHy-2 U paCCMOTPUTE
ee mexanusm (Ag). Paccuuranre, ckompko rpamMmoB 3%-HOTO pactBopa Opoma morpedyercs mmsa
OpomupoBanus | r 2-merunOyrena-2.

1.2. OKucnenuie aiiKeHo6 600HbIM PACH 0P oM _nepManzanama Kanua (peaxuus Baznepa).

B npoOupky HamuBarT 1 M1 HEHACEIMIEHHBIX YIJIEBOAOPOAOB, JOOABIAIOT
1 M 10%-HOTO pacTtBOpa COOBI, 3aTe€M MO KAIUIAM, NMPU BCTPAXUBAHUM, — 2%-HBIIL PacTBOP
nepmanraHara kamud. (DuomeroBas OKpacka pacTBOpa HCUE3AET, IMOABIACTCA XJIOMBEBUIHBIN
ocagok Oyporo usera).

Hamimmre ypaBHeHME peakimu OKUCIEHUA 2 —MeTunOyTeHa-2 BOAHEIM pPACTBOPOM
MEPMAHTAHATA KAIus, mogo0epuTe Ko (Pp(puumeHTsl.

Peakinsa ¢ OpoMOM U ¢ BOOZHBIM PACTBOPOM MEPMAHTAHATA KAIUA — KAYECTBEHHBIE PEAKIINT
HA COEIMHEHMA C KPATHBIMU CBS3IMHU.

1.3. Peakuusa aikeH06 C KOHUCHMPUDOBAHH O CEPHOU KUCTOM Ol.

B cyxyioo mpoOupky HamiBaroT | M HempenempHBIX YrAECBOOOPOOOB, HoOaBmstoT 1 M
KOHIIEHTPUPOBAHHON CEPHOHM KUCIOTHI M B30AaNTHIBAIOT CMECH B TEUEHHE HECKOJIBKUX MHUHYT
(BHauane ocropoxHo!). Ecmm cmecs CMIIBHO pazorpeBaercs, mpoOupky oxiaxaarT Bomou. Cron
AJIKEHA MCUE3aeT, CMECh MpUoOpeTaer Oypyro OKpacky.

Hamumure ypaBHeHue peakium 00paz0BaHUA AIKWICEPHOHM KHUCJIOTHEI U PACCMOTPUTE €€
MEXAHU3M (Ha mpuMepe 2-MeTiiI0yTeHa-2).

Peakient ¢ CEpHOM KMCIOTOM MOJB3YIOTCA IJISI OYMCTKU MPENEIBHBIX YIIIEBOOOPOIOB OT
MPUMECH HENPENEIBHEIX YTIEBOAOPOIOB.

1.4. Bzaumooeiicmeue ai1keHo8 ¢ KOHUCHMPUPOSAHH Ol A30MH O KUCTOMOU.

B cyxyroo npoOupky HasmBarwT | MJI HEHACHIMIEHHBIX YIIEBOOOPOAOB, A00ABmAOT | mn
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI M OCTOPOKHO MEPEMEMMBAIOT CMECh. Korma peaxims
3aMEIINTCSA, PEAKIMOHHYI0 CMECh YHEPTHUYHO BCTPAXHBAIOT B TEUEHUE HECKOJIBKMX MUHYT. CMECH
pa3orpeBaeTca U CTAHOBUTCA OypoH, 3a CUeT 00pa3oBaHUA CIOKHOM CMECH MPOAYKTOB OKHCIECHUS
U OCMOJICHU .

Bﬂﬂpﬂﬂhl H 3a/1aHHd Il CAMOKOHTPOJIA

1. HazoBuTe no cucreMaTnaeCcKom HOMEHKIIATYPE CIEIYIONIUE YTIEBOI0POIBL:
a) CH:—CH,—CH=CH—CH,—CH3 0) CH;—CH,—C=CH,

CH;—CH—CH,—CH3

B) CH3—CH,—(C=CH—CH,—CH3; r)CH;—CH—CH,—CH=C—CH,—CHj3

CH,—CHj3 CH3 CH3

2. Hamummre (QoOpMyIsl CTPYKTYPHEIX M MOPOCTPAHCTBEHHBIX M30MEpPOB ankeHa cocrasa C4Hs.
HazoBure nx.

3. byayr m1 CymiecTBOBaTh Yuc - 1 MpaHCU30MEPEL y 2-MeTUI0yTeHa-2 1y
3-3Tunrekcena-3?

4. [Tonyuure S>TUICHOBEIE YIIEBOOOPOAEL IETHAPATALIUEN COUPTOB CIEAYIOMIETO CTPOECHUA:
a) CH3;—CH—CHorvlddHdnncan 0) CH;—CH—CH,—CHOH—CHj3;

SNEKTPOHHOW NOANMWUCHIO |
Ceptvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageneuy; LUEEJ}#EDBQH}HHE AnekcaHgpoBHa CH3

B lards Hode HOH 56dHdarrCH;
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CHj

5. [Tomyuure STUNEHOBBIE YTIIEBOI0POIBL:

(1) W3 CICAYIONINX IaJIOTEHITPON3BOHBIX:

a) 2-Opom-2-MeTunrekcaHa,

0) 3-Opom-2,3- TMMETHUIIITEHTAaHA,

B) 4-OpoM-3-meTunrenraHna.

(2) W3 CIEOYIOIMMX JUTAIOTE€HIPONU3BOIHBIX

a) 2,3-nuOpomIieHTaHa.

0) 2,3-nudpom-2-MeTHIImeHTaHa.

6. [lonyuure 4-metnnnenten-2 u3 4-merunnenrena-1. Hamummre mig nonyaeHHoro yriesomopoaa
peaKUMy OKUCIIEHUS:

a) MEIOYHBIM Pa30aBIEHHBIM PACTBOPOM MEPMAHT AHATA KM,

0) KOHIIEHTPUPOBAHHEIM BOIHEIM PACTBOPOM MEPMAHTAHATA KAJTHA.

7. Hamumure cxemy mepexoma OT 3-MeTHIIIEHTEHA-1 K 3-MeTWIneHTeHy-2 W Ui MOCIETHETO
marmummte peakmu ¢ a) HCIL, 6) HOCI, B) H,SO4. Chopmympyiire mpaBmino MapkoBHHKOBA.
OOBACHUTE OEUCTBUE STOTO NPABUIIA C TOUKU 3PEHUS AJIEKTPOHHEIX (PP EKTOB B MOJIEKYIIE.

8. Ilposenure oxucienue Oyrena-1 a) kucmopomom Bo3zayxa Oe3 karaimmsaropa, 0) KHUCIOPOAOM
BO3yXa B MPUCYTCTBUH CEPEOPAHOTO KATATU3ATOPA, B) XPOMOBOM CMECEHIO.

9. [lonyuure 2.4-gumermimenten-2 u 2,2, 4-TpUMETHIIT€KCEH-3 MI00BIM CTOCOOOM U HAITMIINUTE UX
PEAKIMU THAPUPOBAHUSL U 0O30HUPOBAHUA.

10. Hamummre crpykrypHbie (POPMYJIBI STWIEHOBBIX YIJIEBOOOPOIOOB, O30HUABI KOTOPBIX IIPH
pacmieruIeHn BOOOH 00pa3yroT:

a) ¢opmampaeruny wu 2-MeTWiIOyTaHans, ©O) aneToH W INPONMOHOBBIM — AIBICTHUIA, B)
METWJIN3O0MPONUIKETOH U (POPMAITB JETHI.

11. C moMOmIBI0 KAKNX PEAKIINI MOKHO OCYIIECTBUTE CIEAYIONINE MTPEBPANICHUS:
> CH3—(|:H—(fH—(|:‘H—(fH—CH3
CH; CH; CH;j CH;

CH; CH;CH;
yHC=CH—CH—CH; >  CH;y—CH,—C—C—CH,—CH;
CH;CH,

CH;y—CH—CH,—CH,—CH,—CH,—CH—CHj

o
CH; CH;

AOKYMEHT MOANNCAH
12. 3anmoHuT e iXENEHIHIPCBNARIEHII.

Ceprvdukar: 2C0000043E9AB8B952205 00004

NelcTEUTENEH: C 19.[]5(5—&22 no 19.08.2023

11



5) X 7N Y, H,,kam

> [ICHTAH

JlaboparopHas padora 4.
Tema: AuernieHoBbIe YIIeBOA0PO/IbI (AJIKHHBI)
Ile/ib10 padoOThI ABIAETCA N3YUEHHE XUMHUYECKUX CBOMCTB AJIKMHOB

@opmupyemble xkoMmmerennun: OK-7, ITK-24, TTK-26.
Onvim Nel Ionyuenue u ceolicmea ayemuiena.

PeakTuBbl: kapOug kanenua (Kycouku), OpomHas BOoma (HaceimieHHasA), 1%-HBIIT pacTBOP
nepmanranara kamis, 10%-ueni pacrsop kapOonara Harpus, 1%-HeI pacTBop HUTpara cepedpa,
5%-HB11 paCTBOP AMMHMAKa, AMMUAUYHEIN PACTBOP XJI0pHIA

menu (I).

OOopyaoBaHHe: N30THYTHEIE TA300TBOAHBEIE TPYOKH, KOPOTKHE MPAMEIE Ta300TBOAHEIE TPYOKH C
OTTAHYTBIM KOHIIOM, KPBILIIKH OT TUTJIEH, (PUIBTpOBAIbHAA OyMmara.

1.1. Ilonyuenue auemitiena U e2o 2openue (msazal)

B mpoOupky noMeniaroT KyCouek Kapouaa Kaiablua, DPUWINBAIOT OKOJIO 1 MJI BOOBI M Cpa3y
K€ 3aKPHIBAIOT €€ MPOOKON C ra300TBOAHOM TPYOKOM, MMEIOMIMNA OTTAHYTHEIN KoHel. [lomxuraroT
BBLIEIAIONIMHCA AllETUIEH Y KOHIIA Ta300TBOAHOM TPpyOKku. HabmrogaroT xapakrep niaMeHu. 3arem
MEHAIOT Tda300TBOOHYIO TPYOKYy: 3aKpheIBAIOT IPOOMPKY, M3 KOTOPOU BEIENACTCA ALECTHIIEH,
M30THYTOM Ta300TBOAHOM TPYOKOM C IIMPOKUM OTBEPCTMEM M CHOBA MHOMKUTAIOT ALETHUIICH.
BuocaT B mmamsA KpelmKy OT TATJIS. Ha kpeimike 00pa3yerca 4epHOe MATHO CAXKH.

Hamumwmre ypaBHEeHHS peakuuil MDONY4YEHHA aneThiaeHa KapOuaHelM crmocobomM u
MOCIEIYIOMIETO €T0 TOPEHUA (ITOJTHOE U HEMOJIHOE CTOPAHUE).

Berauciure mponEHTHOE coaepikaHue yriaepona W Bogopona B anerwieHe. Mmeer nm
arieTHJIeH 3amax”?

1.2. Peakyusa ayemujiena ¢ OpoMHOU 80001.

3aKpBIBAIOT OPOOUPKY € KapOMAOM KaJbIUA M BOOOM MPOOKONM ¢ M30THYTOM Tra300TBOIHOM
TPyOKOU M MPONYCKAIOT ALETUJIEH Y4epe3 OPOMHYIO BOIY.

OOBacHUTE, TOUEMy OOeclHBEeYMBAHUE OpOMHOM BOABI HOPOUCXOIUT 3HAUUTEIHHO
MEITIEHHEE, UEM MPH PEAKINN C STHJIECHOM.

Hamimwure ypaBHeHHne peakiyu areTuiaeHa ¢ OpomMom.

1.3. Okucnenue auemuiena NePMAHaHamom Kaaus.

B npobupky nmanuBarotr | mur pactBOopa mepmaHraHara Kauausa, JOOABIAIOT TAKOHU K€ 00BmeM
pacTBOpa COOBI M 3aTe€M MPOMYCKAIOT dYepe3 IOJydeHHBI pactBop aneruneH. [locremenno
(prnoIeTOBag OKpACKa pacTBOpPA MCUE3AET, MOABACTCS XIOMBEBUIHEIA 0CAN0K Oyporo npera okcuaa
mapranna (IV).

Hamnmre ypaBHeHHE peakiuu OKHCICHHMSA AaueTWJIEHA I[EPMAHTaHATOM Kaaud [0
miaBeneBou Kuciaotel. [logbepure ko> puimeHTs!.

1.4. Iloayuenue MemaiiudeCKux npou3eoo0HbIX auemuieHad — auemuieHuooes.

Pabora ¢ anerunenngamu tpedyer coOmoaeHnsa mMpaBwiI TEXHUKH Oe3omacHocTu. B cyxom
BHUIE NIPU C1a00M HATPEBAHUM WU MIPH YAAPE OHU B3PBIBAIOTCA C OOMBIION CHIJIOH, TO3TOMY HETb3
MOJTHOCTBIO BBICYIIMBATE ALETHIEHUIEI.

B mpoOupky HamiBaror 2 — 3 M1 OECUBETHOTO AMMHMAYHOTO PACTBOpA XJIOPHUIA MEOU
[Cu(NH;),|Cl u nponryckaroT uepe3 pacTBOp AleTHIEH.

PacrBop OKPAIMBACTCA B KpacHO-OYpBIM LIBET, 3aTEM BBINANAET KPACHO-OYPBIM 0CAIOK

NOOMUCAH
arleTUJIeHHu 1a olilbin W2HRHb YYBCTBUTEJIBHYIO PEAKIIAI0 MPUMEHSAIOT I8 OOHApPyXKEHUA

Iraned ¢ie OB eI AR 2 OMA B 1° 1o cky puapTpoBaTEHON OymMarn aMMHA4HBIM PACTBOPOM

Bnaneneu: leGayxoea [aTeAHa AnexkcaHgpoBHa -
KJ’[DPI/I,I[H MECIOH (.II-S H BHOCAT €C B DTBEPCTHE HpD GHPI{H, H3 I{DTDPDH BEILICITACTCA AllCTHJIICH.

[TosBrsercsa kpacHo-0ypoe OKpamMBaHuE.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Hanummure ypaBHeHune peakuum oOpaszoBanusa anerwieHnna menu (I). Kakme cponcTBa
AIIETUIICHA MTPOABIIOTCA B 3TOU PEAKIN
1.5. Pacmeopumocmns auemuiena 6 600e U aliemoue.

B omgny mpoOupky HaymBarT 5 MI anleToHa, B IPYryro — 5 Ml BOAbl. B 00e mpoOupku
IPONYCKAIOT ALETUIICH OO ITOJTHOTO HACKIMICHUA. 3aTEM B KaKAYI0 MPpoOupKky nodassmiroT mo 0,5 v

aMMuagHOTO pactBopa xjgopuaa menu (I). B mpoOupke ¢ aneroHOM NOABIAETCA KPaCHO-OypPBIU
0CanoK, a B MpoOUpKe ¢ BOIOU ML C1a00€ OKpAlIMBAHHUE.

OOBACHUTE MOMYYEHHBIE PE3YILTATHL

Bﬂﬂpﬂﬂhl H 3alaHHd LI CAMOKOHTPOJIA

1. HazoBure no cucreMaTnaeck 0l HOMEHKIATYPE CIEAVIONNE YTIEBOI0POIBI:
a) CH=C—CH—CHj; CH;

CH; 0) CH;—C—C=C—CH,—CH;

CH3 CH3

B) CH;—CH,—C—C=CH

CH;

2. Hamummre ypaBHEHHUA PEAKIMH, C ITOMOMIBIO KOTOPEIX MOKHO PA3JIMYUTh 4) T€KCaH, TeKCEH-1 u
rekcuH-1, 0) meaTuH-1 1 meuTuH-2, B) STHJICH U allCTHIICH,
I') CMECEH IPENEIBHEIX U HEOPEAEIBHBIX YIIEBOI0POIOB?

3. U3 3.3-mumerwnOyranona-1 nomyuure 3,3-mumerunOyrun-1. J{md nomydeHHoro ankuHa
HAIMUIIIATE PEAKITUIO THAPATAI[HH.

4. 3aKOHUMNTE YPABHEHUSA PEAKIIWN:

2) CH—CH—CH—CH, — a0t (cn) |

Cl (I

2NaOH (cn)
2NaOH (cn)

6) CH3_CBI'3_CH3_CH3
B) CHBr,—CH,—CH—CHj;

CHj;
5.C MOMOMBKO KAKHX PCAKTHBOB M B KdKHX VYCIOBHAX BO3MOXKHO OCYIICCTBHUTL CIACOVIOIIHC

npeBpanieHus ?

a) meureH-1 —— nenrun-1;

0) Oyrun-1 —— OyTuH-2;

B) all€THJICH —> METWJIALETUIICH;
') aeTUJIEH —> 4-MeTHIIeHTUH- 1 ;
1) auerwieH —— Oyrau;

6) [Tonvuure nrdOBYMECTI DU HEAH 3 -MeTHII-TEKCHH-]1 ¥ HAIMMMIIMTE OIS HErO VPABHEHHSI PEAKIUi: a) C
) y SINEKTPOHHOW NOONMCHIO A yp PeaKil )

BOANH,(B. YSIOBHAX REAKIIHE KYAHEROBA)s0) ¢ AMMHATHEIM PACTBOPOM OKUCH cepedpa.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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7. ITonyuure U3 COOTBETCTBYIOMIETO AUTAIOT€HIPOU3BOIHOTO W3OMPOMWIANETUICH U HAMUIIATE
O HEr0 YPaBHEHUS peakiuuii ¢ M30BITKOM CONAHOW KHCIOTBEI, C CHHIJIBHOM KHCIOTOM,
MYPaBbHMHOH KHCIOTOM, YKCYCHBIM QIbIETHI0M, OYTHIOBEIM CITMPTOM.

8. Hammmmre pna Oyruna-1 w gna 3-METWINEHTHHA YPABHEHUS PEAKIMA CO CIEOYIOIIMMHU
BEMIECTBAMHU: BOAOPOJOM, B TMPUCYTCTBUM KaTainu3aropa;, OpoMom; OpOMOBOAOPOIOM; aMHIOM
HATPHUA; YKCYCHOWU KHCIOTOM.

9. Hamummre ypaBHeHUA peakuuil KOHAECHCAIIUN:

a) areTHJICHA ¢ METWJISTHIKETOHOM,

0) mpomIHA C alleTOHOM,

B) BUHMJIAILICTHJIEHA C Al[€TOHOM,

') U30TMPOMAIAIETUIICHA C MPOAYKTOM €ro TUApaTaIim,
n)oyruna-1 ¢ popmansaerngom.

10. Hamuumre (opmMynasl CTPOEHUS MPOMEKYTOUHBIX M KOHEUYHOTO0 OPOAYKTOB B CIEAYIOMIAX
CXeMax:

a)

CH—CH,—CH,—CH,Br_ KOH(cn.p-p) A _Br g KOHwsbcp—p) .~
[AgvH ), JoH

0)
CH+—CH—CH—CH, KOH (u36.cn.p—p) A Na B C,H,Br SO

CH; Br Br

JlaboparopHast pabora 5
Tema: I'alloreHIPpONU3BOAHBIE YIJIEBOIOPOIOB (XJIOPITAaH H XJI0po(opM).
Ile/ib10 padOTHI ABIAECTCA N3YUEHHE XUMHIECKUX CBONCTB TAJIOTEHIPON3BOIHEIX YTIIEBOIOPOI0B

@opmupyembie koMmerennun: [1K-4.
OnoimNel IHonyuenue xaopucmozo smiuna.

PeakTHBBI: CMECH STUIOBOTO COMPTA M KOHIEHTPUPOBAHHOM CEPHOU KHMCIOTHI B O0BEMHOM

OTHOIIEHWH 2:], XJIOpUI HATPUSL.
ObopyaoBanue: npsAMbIE Ta300TBOOHBIE TPYOKH € OTTAHYTEIM KOHIIOM.

B npoOupky HammBaroT 3 MI CMECH CIIUPTA U KOHIIEHTPUPOBAHHON KUCIOTHI U JOOABISAIOT
0,1 T pacreproro B mopomok xygopuaa Harpus. [IpoOupky 3akpeiBaroT mpoOkon € mpsaMoun
ra300TBOAHOU TPYOKOH, HMEIOMIEN OTTAHYTBIL KOHEI, W OCTOPOKHO HArpPEBAIOT (MKUIKOCTh
BCrieHUBaercA). [lomxuraroT BEIAEIMIONIMIICS XJIOPUCTEIN 9TUI Y OTBEPCTHUA Ta300TBOIHOH TPYOKH;
OH TOPHUT XAPAKTEPHBIM IJIAMEHEM C 3€1E€HON KauMOU.

Hamnmre ypaBHeHHME peaknuuyd HOOJAYYEHHSA XJOPUCTOTO HSTHIA € YKa3aHUEM
MPOMEKYTOUHBIX cTaguid. COCTABBTE CYMMAPHOE YPABHEHNUE PEAKIIHH.

Onvim Ne2 Ceoucmea xnopogopma

~_IOKYMEHT MOJNNCAH
PeakTHRBI: liﬁﬂ;ﬂﬁﬁﬁ&mﬂgﬁ&?ﬁ@gﬁg\?gﬂ nuHa, 1%-HBIM pacTBOP TMAPOKCHIA HATPHA, XJIOPO(opM,
22205E7BAS000

(0%t fﬁéﬁﬁﬁiﬁﬁgggmgﬂgﬁpﬁ? “20%-HBIi PACTBOP A30THOH KMUCIOTHI, |%-HBIi PacTBop

nurpara cepeOpa, 10%-ne111 pactBop ammuaka, | %-He1it pacTBOp nepManranara Kamus.

(Q00pyaOBAHIC: XUMUUCCKIE CTAKAHEL.
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2.1. Ileemnan peaxuusa Ha xao0pogopm.

B mpoOupky namuBaror 1 mn 1%-nOro pacreopa pesopumna, 2 mn 1%-noro pacrsopa
ruapokcuna Harpus u | mun xmopodopma. Cmecs nHarpeparor. [losBmaercsa kenro-kpacHoe
OKpanmBaHHE.

2.2. Bzaumooeuicmeie xinopogopma ¢ pacmeopom uieaoul.

Hamusaror B mpoOupky 1 mur xmopogopma u 3 mir 10%-10r0 pacteopa ruapokcuga HaTpHA.
OCTOpPOKHO NPU BCTPAXUBAHUM HATPEBAIOT CMECH OO KHUIIEHM:A, 3aTEM OXJIAKIAOT. XIJIOPOPhopm
TUIPOIN3YETCA, ¢ 00pa3oBaHMEM HMOHOB XJIOPA W MYPAaBBMHOW KHUCIOTHI (B MIEIIOYHOM CpeEne
MOJIY4YA€TCA HATPUEBAsA COJNb MypaBeMHOM KHUCHOTEI — (opmmar wHarpus HCOONa). [l
oOHapyeHM MOHOB XJIOpa OTJMBAIOT B mpoOupky 1/3 runponuszara, mogkuciaaior ero 20%-aeim
pPacTBOPOM a30THOM KUCIOTHI, 100ABIAIOT HECKONBKO Kamnens | %-Horo pacteopa Hurpara cepeOpa.

Hamummre ypaBHeHue peakuwili TruUapoawsa xiaopodgopma B MIETOYHOM Cpene u
B3aMMOJIEUCTBU HOHOB XJIOpA C HUTPATOM cepedpa.

MypaBerHas KUCIOTA JIETKO OKHUCIAETCH, TAK KAaK COAEPKUT B MOJIEKYJE AITbIECTHIHYIO
TPYOITY. 3TO CBOMCTBO JIEKUT B OCHOBE METOIOB OOHAPYKEHUS €€ B PACTBOPE.

OcCTaTok MIEJIOUYHOTO THAPOJIM3aTa XJI0pod)opMa IeasaT HA ABE 4acTU. K OmHOU IPIIMBAIOT
CBEKEMPUTOTOBICHHEIM aAMMUAYHEIM PAcTBOP THAPOKCHUAA cepedpa, a K OPYrol — HECKOIBKO
kaneab |%-noro pacrBopa nepmanranara kanusa. B mepBod npoOupke BBIMAZAET B 0CAOOK
METAUTHIECKOE Cepedpo — peakims «CepedpsHoTo 3epKaia», BO BTOPOH — PACTBOP OKPAIIMBAETCS B
3eneHsIl 1BeT (B mienounou cpeae KMnO, BOCCTaHAaBIMBAETCA B COJIB MAPTAHIIOBUCTOM KHUCIOTHL,
AHUOHEI KOTOPOU OKPAIIEHHI ).

Hamimure ypaBHeHMs peaknui U moa0epuTe K HUM KO3(] PUIIMEHTHI.

Bﬂl’[pﬂﬂhl H 3a1aHHHA I CAMOKOHTPOJIdA

1. HazoBuTe o cucreMaTnaeck Ol HOMEHKIIATYPE CIEAYIOIINE COETMHEHH :

CHj
a) CH;—C—CH;Br 0) CH;—CHBr—CH—CH—CHj;
ci, i
B) CH3—CCI—CH=CH> r) CHCI=CCl, 1) CH,=CCI—CH=CH,;
ci,

2. Hamummre crpykrypHbie (hOpMyiasl U30MEpHBIX yriaeBomopomoB cocraBa CsHpCl. Ykaxwure
MEPBUYHBIE, BTOPUYHEIE, TPETUYHBIE TATOTEHNIPOU3BOgHEIE. HazoBuTE HX.

3. Kakou osnexTpoHHBIN S((dexT mpossaser aroMm ramoreHa B ranoreHankanax? Iloxawxwure
pacrpeneneHne SJIEKTPOHHOU IIOTHOCTH B MoOJeKynax |-mopOyrana, 2-dgropnpomana, 2-Opom-
29TUII-TEKCaHa.

4. U3 3-metun-0Oyrena-1 nmonyuure 2-0pom-3-mernnOyran. Hanmumwure nia mocnegHero peakuum C
BOJHBIM U CITMPTOBBIM PACTBOPAMH HIEIOYEH.

Tema 7. I'ajloreHnNpou3BoO/IHbIE VIJIEBOOPOI0B
Jlaboparopnas pabdora 6. I'ajioreHnpou3Bo/HbI¢ YIJIEBOJOPO/JI0B (TeTpaxXJIOpMeTaH U

MOJTHB HHIJIXJT HT MOAMMNCAH
Icle%ﬁ%ﬂa Paﬁg&f 4ﬁ§ﬁ§£§éﬁﬁgﬁgﬁﬁwqecmm{ CBOMCTB TAJIOTEHIIPON3BOAHBIX YIIEBOJOPOIOB
DopMIpY eMbie:-ROMIECT eI [K-4.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Onvim Nel Ceoticmea Yemuipexxiopucmozo y2iepooa

PeakTHBbI: yerwlpexximopucteii yriiepon, 10%-ment pacrBop runpoxkcupa Harpusa, 20%-Hbin
pacTBOp a30THOH KUCJIOTHI, 1%-HBIM pacTBOp HUTpara cepedpa, STUIOBBIM CHOUPT, ITOJCOTHEYHOE
MAacJIo.

Obopynoranue: gpapdopoBas uamka, aCOECTOBAA CETKA, MEIHAS MPOBOIOKA.

1.1. Ceoitcmea CCly Kaxk pacmeopume’is.
B npobupky wamiBator 1 mur CCly m pmoOaBisror | Kamwmo MOACOTHEYHOTO MAacia.

Bz0anteBaroT cmeck. Pe3ynbpTar onelTa 3aMuCEIBAIOT B AKYPHAIL.

1.2. Hezcoprouecms CCly

B ¢apdopoByro wamky HaIMBAwOT 2 MJI STWJIOBOTO CIIUPTA, CTABAT YANIKY HA acOECTOBYIO
CETKY U MOKUTAIOT COUPT (0CTOpoxHO! Tara!). ['acar «moxkap» 4eTBIPEXXIIOPUCTHIM YTJIEPOIOM.
1.3. Bzaumoodeicmeue CCly ¢ pacmeopom uie1ouu.

B mpoOupky HammBaroT Heckoapko kamems CCly u 2-3 Mt ruapokcHaa HaTpHsA, OCTOPOIKHO
HArpEBAIOT CMECh 1-2 MUHYTHI OO HAYMHAKOMIETOCA KUMEHHA (IpU B30ANTBIBAHUM PEAKIIMOHHOM
CMECH). 3aTEM OXJIAKIOAIOT, CIUBAIOT MIEI0YHYIO KUIKOCTh B OPYTYI0 MPOOUPKY, MOAKHUCISIOT €€
20%-HBIM pacTBOPOM Aa30THOM KHUCIOTEI, AO00ABIAIOT HECKONBKO Kamenb 1%-HOro pacrsopa
HUTpara cepedpa.

CpaBHUTE pE3yABTATEI HTOTO OMBITA C PE3YIbTATAMH, MMOJIYUEHHBIMM TpPH MIETOYHOM
ruaponuse xaopopopma. Coenairte BEIBO O MOABUKHOCTH XJI0PA B MOJIEKYJIE YETHIPEXXJIOPUCTOTO

YIIEPO/Ia.

Onvim Nod Tepmuueckoe paznosceriie noaugUHUIXAOPUOA

PeakTuBbl: 1%-n1b11 pacTBOp HUTpATa cepedpa.

ObopyaoBanHe: TOMMBUHUIXJIOPUIHASA CMOJIA — BUHUILIACT (M30JAIMA OCBETUTEILHOTO MPOBOAA
[IIIB — npoBox nnmockuit BuHuinoBeid; 1PBK — tenedon, pamnnoBuHUIOBEIN KAOE€Ib), H30THYTHIE
ra300TBOAHEIE TPYOKN, MHAMKATOpHAA Oymara.

[TonmMBMHUAXTOPUOHBIE CMOJIBI MM IUIACTMACCHEI HA WX OCHOBE NPHU HATPEBAHWM BBILIE
140°C pasznararorca ¢ BBLAEIEHUEM XJIOPOBOAOpOAa. Hamimmre cxemy peakiu MOTUMEPH3AIAN
BUHWIXJI0PHUIA (ITOIYyYEHUE MOTUBUHWIXIIOPHUIA).

[Tomemaror kycouek (1-2 cm) BuUHMIIIACTA B OPOOMPKY € HM3O0THYTOM Ta300TBOIHOM
TpyOKOH, KOHEI| KOTOPOM OMymIeH B APyryro npoOupky ¢ 1,5 mur pacrBopa nurpara cepeodpa.
OCTOpOKXHO HArpeBarT MNPOOHUPKY IIAMEHEM TOpPENKW. BUHUIIIACT pasmArdaercs, TEMHEET H
paznaraercsa ¢ BBLAEJIEHUEM raz000pa3HBIX MPOAYKTOB, B TOM YHCIE XI0poBoaopona. B mpobupke
noABIAETCA Oemplil ocamok. Hamummre ypaBHEHHE peakiuu. XJIOPOBOOOPOS MOMKHO TAKKE
OOHAPYKUTh MO HOKPACHEHWIO BIAKHON WHIMKATOPHON OyMarv, MOJHECEHHOW K OTBEPCTUIO
ra300TBOAHOU TPYOKH.

Bﬂﬂpﬂﬂhl H 3a/1aHHUA I CAMOKOHTPOJIA

. Hammmmre cxeMel momy4eHms:

a) 2,2-nuxnopOyrana u3 2,3,-muxnopOyrana;
0) Z-GpDM-?)MErTHJIGyTaHa 3 Oyrundopommaa;
B) M30IPOITHII maHoIa- 1;

1), 2-X710p-2Me Tl ﬂ%@ﬁ S moyena-1;
IB)ahedeTNX MOPHBAFTAHiR-DFAHO Febera

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2. IToxyaure moObIM cnocoboM a) n300yTmixaopua, 0) 2-0pomOyran. Hammwure 11 mony4eHHBIX
COEIMHEHHNHN PEAKIIUM C IIUAHMCTBIM KAJIHEM; AMMHAKOM; STHJIATOM HATPHU; CIIMPTOBBIM M BOJHEIM
pacTBOpaMu MIETOUEH; MATHUEM B Cpene adCOMTHOTO 3(upa.

3. Hamumwure peaknym ruaponnsa i

a) l-xno0Oyrana,

0) 1,1 -guxnopOyrana,

B) 2,2-IUXJIOp-3-METWINIEHTAHA,

r) 1,1,1-tpuxnopOyrana.

YKaKUTE «BUL U «TEMHTATOTEHITPOU3BOTHEIE.

4. 3anomHUTE CXEMBI TPEBPANLICHUI:
a) CH=CH H,0/ Hg* H,.kam.t PCL

> A >b ~— B
6) CaC,— 110 A

Ag,O/NH, . 2CH,-J o 2HCI
B) CH;—CH,—CH,—CH,—COONa

2NaOH(8)
CLhv

/1

NaOH (cnnae) S A AlCL, R
NaOH ((cn.) T Cl, il NaOH (600n) OF

>B

e

Jlaboparopnasi pabdorta 7.
Tema: Cnuprel. PacTBOpHMOCTH, 20C0II0THPOBAHHE, BbICATHBAHHE.
Ie/ib10 padOThI ABIACTCA N3YIEHUE XUMHUIECKMX CBOMCTB OJHOATOMHEIX CHUPTOB
@opmupyeMbie koMmerenmun: [1K-4.

OnvimANel Pacmeopumocms cnupmoe, OMHOWeHUEe UX K UHOUKAMOPAam, 2opeHue.
Pacmeopumocms canozeno6 6 cnupmax.

PeakTHBBI: METWIOBBEIN CIHUPT, STWIOBBIM CIHUPT, NPOMHUIOBEI CHUPT, OYTWIOBEIM CHUPT,
AMILUTOBBIM (WJIM M30aMWJIOBEIN) CITUPT, pACTBOP MOA B UOAUIIE KA

(1%-ue111 pactBop), 1%-ue1i1 pactBOp (penondranenna.

ObopyaoBanue: nngukaropuas Oymara, ¢pappopossie uamku (win (GpapgOpoBEIE TUTIN), TYIHNHKH.

1.1. Pacmeopumocmy cnupmog

B 4 npobupkn namuBaror mo 0,5 M CMPTOB: 3THWJIOBOTO, MPOIMIOBOTO, OYTWIOBOTO M
aMmIoBOro. OrmeuaroT 3amax CcouproB  (OYyTWIOBBEIM, W30AMHIOBBIM CIIMPTHL  Pa3apaxaroT
IOBIXATEJIPHBIE ITYTH, BEI3BIBAIOT KAlI€b, ITOSTOMY HIOXaTh MX HYKHO OCTOPOKHO). B kamxmyro
IpoOUPKY 100aBISIOT MO | MIT BOIEI U COOEPKUMOE MPOOUPOK BCTPIAXUBAIOT.

Cpenalre BEIBOJ O pACTBOPUMOCTH CITIUPTOB B BOJE.

1.2. OmHuouienue cnupmog K UHOUKamopam

M3 xkaxmonn mnpoOMPKM CTEKISHHOM TAJOYKOW HAHOCAT II0 KAaIlui€ pacTBOPOB HA
MHOUKATOpHYI0 Oymary. B mpoOupku nobasnsaroT nmo 1 kamie pacrsopa (penondpranenna.

M3mensaercs mu 0OKpacka MHIUKATOPOB?

1.3. I'openue cnupmoe.

B ¢dappopoBeie vamky (MK TUTIIN ) HAMBAIOT MO 2 MJI CIUPTOB, PACIIOJIATAs UX B MOPIIKE
VBEJIMYECHUA MOJIEKYJIAPHOM MaccCel. [lomxuraroT CrnupTrel NyYMHKOM M CpPABHUBAIOT XapakTep
rmiamMeHu. Paccauraiite mponeHTHOE COAEp:KaHue yriaepoaa B crmuprax. Hamumwure ypaBHEHUA
pPEAKIMH TOPEHUS COUPTOB.

1.4. Pacmeopumocms 2aj102eH08 6 CHUPNAXx.

B mpo0O EEmUmmanamm nodapmsaror mo 0,5 mm pactBopa mMoga B UOAUAE Kamusd H
SNEKTPOHHOW NOAMCHIO

BCTPARMB ALK 48889522056 78A500060000043E
Bn aﬂEﬂEuHTmmeﬂﬁm,r{ﬁmgHﬂpoaHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Onvim No2 Abconromupoearue IMu106020 cnupma.

PeakTHBBI: STHIOBEI crMpT (pekTu(ukar), cyaspar meau (II) kpucranmiueckui.
ObopyaoBanue: ¢papdopoBbIE YATIIKK U TUTIIH.

B manenskyro (apdoporyro gamky wmi (GapOpOoBEIII TUTIIE MOMENIAIOT MPUMEPHO | T
KPUCTAILTMYECKOTO Cyib(para menu (Il) n mpokanuBaroT €ro B mJIaMeHu TOPENIKU 10 MCYE3HOBEHUS
roay0ou OKpackw.

B cyxyro npoOupky HamBarT 2-3 MJI 3THIJIOBOTO CIIUPTA-PEKTU(UKATA U BHOCAT B HETO
noay4eHHbIn Oe3Boxubmd cynb(ar menu (II) Oemoro mpera. Crerka nHarpeBaroT OpoOUpPKY U
pasmemmBaoT ee comepxumoe. [louemy wu3mensercs user cymb(para wmegu? [lomyueHnsrin
A0CONMFOTHBIN STUIOBBIM COMPT MEPEINBAIOT B CYXyI0 NpoOupky. Ero ncnons3yoor And noaydeHus
JIKOTOJIATA HATPUA (OOEIT 4).

Paccuuraire, CKOMBKO MPOLEHTOB BOJBI COAEPKUTCSI B STUIOBOM CHUPTE-pEeKTH(PUKATE?
[Touemy BOY HENB3A YIATUTE MEPETOHKOM?

Onvim Ne3 Bvicanuganue 3muno6o2o CRUpma U3 e20 600H020 pacmeopa.

PeakTHBBI: OTWIOBEIM crupr (pektudukar), kapOoHar kamisa (WM THOCYIb(AT HATPUA
KPUCTATTNYECKHH ).
ObopyaoBanue: ¢papdopoBsI€ YATIIKYN, MUIIETKN, TYUHAHKH.

B npoOupky HamuBaroT 2,5 M STHIOBOTO CITUPTA U, MPU BCTPAXUBAHUN, TO0ABIAIOT 2,5 M
BOBI. Cmeck paszorpeBaerca. 1-1.5 M moydeHHOro pacreopa OTauMBaroT B (pap(OpoByIO YALIKY U
HOOHOCAT K HEMY 3 KEHHYIO TYUMHKY. (3aropaercsa mi pa30aBaeHHEIN STUIOBEIN CITUPT?)

K ocrarky B mpoOupke moOaBIAOT MPUMEPHO 2 T MOPOMIKOOOPA3HOro kapOOHATA KA
(mm1 Tnocyne()ara HATPHUA ), SHEPTUUHO B3OAITEIBAIOT COIEPKUMOE MPOOUPKN U CTABAT HNPOOUPKY
B IITATUB. UYepe3 HEKOTOPOE BpeEMA B MpoOupke oOpasyrorca asa crnod. Bepxuui ciiou (3THIOBBIN
CIIUPT) ITUIIETKON MEPEHOCAT B (papOpOBYIO YAMIKY U CHOBA IMMOJHOCAT K HEMY TOPANIYIO TYIUHKY.
(Bocmamensiercsa mu conupt?) 3aTEM UCIBITEIBAIOT HA TOPIOYECTh HUKHUM CIOM.

Bonpocs! 1 3a1aHU4 171 CAMOKOHTPOJIS
1. HazoBuTe o cucreMaTnaeck Ol HOMEHKIIATYPE CIEAYIOIINE COETMHEHH :

a) CH;—CH,—CH,—CH—CH—CH>—CH3 0) CH,OH—CHOH—CH—CHj;
(l)H (|:H3 CH;
CH3
B) CH3—(|:—CH3—OH r) CH,=CH—CHOH—CH;,
CH;
n) CH;—CH—COH—C=CH ¢) CH;—O—CH—CHj;
(|3H3 (|3H3 CHj

k) CH3—CH,—CH—CHj;

Orobukd s nognvcax

3NEKTPOHHOW NOANMCLIO

Ceptudomkat:  2C0000043E9ABBBI52205E7BAS00060000043E
[ITHIEEyCXE MY AIEOIYMEH A 130T POIIMIIOBOT0 CIIMPTA U3 COOTBETCTBYIOMIETO HENPENEIbHOIO

VIJIEBOAOPOJA B OOHY CTAIHNIO U B IIBE CTATNUM (YEPE3 TAIIOT EHIPOU3IBOTHOE).

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3. Iomyuure ruapaTaipieil COOTBETCTBYIONIUX ATWIECHOBBIX YTIEBOJOPOAOB CIAEAYIOMIUE CIUPTHI:
3.3-mumeTnnOyTanon-2, 2-MEeTUINEHTAHOI-2, 3-MeTWI-TeKCaHon-2. Jlad mOmydeHHBIX CHUPTOB
HAIMUIIIATE PEAKIIMHU OKUCIECHUA, TETUAPHUPOBAHHUS.

4.Kakue COUPTEI MOJIy4aTCs IIPU BOCCTAHOBICHUH CICOYIONINX COECAUHEHNM:
a) CH;— CH—CHO 0) CH;—CH,—CO—CH—CHj5
CH3 CH3

B) CH;—CO—CH,—CH—CHj;
CH;

I[I[H [MTOJIYUYCHHEBIX CITHPTOB HAITHIIUTC PCAKITHH JCTHAPATAIH.

Tema 8. OqHOATOMHBIE CITHPTHI

Jlaboparopnasi padora 8. Cruuprsl. 'HAPOIH3 H OKHCJICHHS CIIHPTOB.

Ile/ib10 padOThI ABIACTCA N3YUEHHE XUMHUUYECKUX CBOMCTB OJHOATOMHEBIX CITUPTOB
@opmupyeMble koMmerennun: [1K-4.

Onvim Nel Obpaszoeanuie u cudponus3 aiKko2onamoe Hampus

PeakTHBBI:  STUIOBBIM CrUpT (AOCOJIOTHBIM), MPOMMIOBBIA WM M30MPOMUIOBEIM  CIHPT,
AMWIOBBEIM (MM W30aMWIOBBIM) CIIUPT, METAIMYECKUN HATpuM, |%-HBIM COMPTOBOU paCTBOP
(penondrancnna.

ObopyaoBanue: npsAMbIE TA300TBOAHBIN TPYOKH C OTTAHYTHEIMH KOHIIAMMU.

B tpu cyxue npoOnpkn HAIMBAIOT MO 2 MI COMPTOB: B MEPBYIO — A0COJIIOTHEIN 3THUJIOBBIU,
BO BTOPYIO — IPOIMMIOBEIN (MM W30MPONMJIOBEIN ), B TPETHIO — AMHJIIOBBIN
(mm1 w30amMuiIoBHIM). B kaxkagyro mpoOMpPKY BHOCAT MO MAJIEHBKOMY KYCOUKY (pasmepom ¢
FOPOMIMHY) OUYMIIEHHOTO OT OKCHJIHOTO CJI0S METAa/UIM4ecKoro Harpui. IIpoOupkm 3akpeiBaror
npoOKaMu ¢ Ta300TBOIHEIMA TPYOKAMH, KOHIIEI KOTOPBIX OTTAHYTHI.

OTmeTsTE, B KAKOH NPOOHUPKE peaknua AT HanO0Iee HHTEHCUBHO, B KAKOW - MEIJIEHHO.

Yepes 1-2 munHyTH NOCHE HAYAIA PEAKIMM MOKUTAIOT BBIAEIAIONINNICA Td3 Y OTBEPCTUH
raz00TBOAHEIX TPyOOk. Ecmm peakimsa sTaHona ¢ HATPUEM CWIBHO 3aMEIIMTCI, MOMKHO CIIETKA
MOJOTPETh MPOOUPKY.

Hamimwmre ypaBuenue peakuym cnuproB (R—OH) ¢ metammnueckum HaTpuem.

Kakue cBoHCTBA CHUPTOB (OCHOBHBIE, KHCIOTHBIE) MPOSABIAIOTCA B PEAKIHAU C
MeTanIeckuM Harpuem? [logueMy cuprer pearupyroT ¢ HAaTpUEM CHOKOWHEE, 4eM BOaa?

JlobaBmsaror B mpoOupku mo 1 kamne pacrBopa (penondranenna. M3mensercs nmu okpacka
uHauKaropa?

JloBOoOAT peaknuoo 3TaHOJA ¢ HATPUEM 100 KOHOA. Jlmdg 3TOro OTKPBIBAIOT OPOOHPKY M
OCTOpOXKHO mopmorpepatoT ee. Ha nue mpoOupku oOpasyercsa Oenbli TBEPOBIM STUIAT HATPUAL.
(KycoukoB Harpusa B npoOupke He n0kHO ObITh!). JloOaBmsror B mpobOupky 1-1,5 mum Bogel u
pacTBOPAIOT B HEW HSTWiar HATpuA. Ecau okpacka He mosBAeTcs, noOaBmmoT 1 kammo pactBopa
(penonpranenna.

Hamimwure ypaBHeHME peakimu 3TUnara HATpusa ¢ BOOoU. OOBACHUTE, MOYEMY MOABIAETC
OKpacka ¢ penonpramsenHOM.

AOKYMEHT OAMNCAH

Qnyim Ne2, Bl odidmele cittipmas, ¢ peaxmusom Tyxaca.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

PeakTHBbI: peakTtuB Jlykaca (pacTBop Xn0opHuaa IMHKA B KOHIIEHTPUPOBAHHOMN COJITHOM KHUCIIOTE),
[EPQIEREQBEIH GIHP Ty M3QHPQITUIOBBIN CIIUPT, TPETUYHBIM OyTUIIOBBIA CITHPT.
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B Ttpu cyxue npobupku npumiBarot no 0,5 Mi CIUPTOB: MPOMUIOBOTO, M30IIPOMUIOBOTO,
TPeTOYTMJIOBOTO. 3aréM B Kakaylo #OpoOupky npoOaBmaroTr mo 1,5 mm peaktuBa Jlykaca,
NEPEMEMINBAIOT COAEPKUMOE NPOOUPOK U OCTABIIAIOT CTOATH | — 3 MUHYTHI.

Kakne m3mMeHEeHus MPOUCXOOAT B IMPOOMpPKAX C MEPBUYHBIM, BTOPUYHBIM M TPETUYHBIM
crupramu? Kakou Crmpr BCTymaer B peakuuio ¢ peakTuBoM Jlykaca u mo kakoMy MEXaHusmy!
Hamimmure ypaBHeHMA peakiiuu 1 pacCMOTPUTE €€ MexaHn3M. Kakue CBOMCTBA CTUPTOB (OCHOBHEBIE
WU KUCIIOTHEIE) MPOABILIOTCA B 3TOM PEAKI[UH !

Onvim Ne3 Peakuyuu okucienus CRUpmos.

CoupTel OKHCISIOTCS OO OKCOCOCAMHEHMH NOpH J00aBICHMM OKUCIWUTENA (INXpoMara
Kanusa, rekcanuanodeppara kamisa, wona). llepBuunHeie CIMPTBEI OKUCISAIOTCS OO0 AJIBOETUOOB,
BTOPUYHBIE — JO KETOHOB.

OTUIOBBIM  CHOUPT OKHUCHAAETCA HWOAOM B IIEJIOYHOM CpEae IPH HarpeBaHud a0
TPUMOJANETATBIETHAA, KOTOPBIM pa3pymaerca a0 momogopma M COMM MYPaBBUHOM KHCIOTEI
(nogopopmuas nmpoda HA 3TAHOIN).

PeakTHBBI: STHUIOBEIN CTUPT, W30AMUIOBEIA CIIUPT, XPOMOBAsA CMECh, mepMmaHraHat kams, 10%-
HBIM PACTBOP TMAPOKCHAA HATPpUA, pacTBOp ona (0,1 momns/m).
OOopyaoBaHHe: NUITETKU.

3.1. Hoooopmuas npoba na 3manon

0,5 M1 5TaHONAa CMEMIMBAIOT € 5 MJI PACTBOpPA THUAPOKCHUOA HATpusA, npudasmstoT 2 M 0,1
MOIB/T pacrBOpa MOOa — IOCTENEHHO BBINANAET JKEATBHIA OCAmoK Homodopma, KOTOPBIA
0OHAPYKUBAIOT MO XAPAKTEPHOMY 3aIaxy.

3.2. OKucnenue cnuUpn 06 XpomMogoil cMechio.

B nBe npoOupku HamuBaroT mo 2-3 MJI XPOMOBOM CMECH U IO KAIUIAM, IIPU BCTPAXUBAHUH,
no0aBmAOT B OAHY OpoOUpPKY 0,5 Ma STUIOBOTO CIUPTa (OCTOPOKHO! CMECE paszorpeBaercsal), a BO
BTOpYyI0 — (0,5 M1 m30aMIoBOTO ciupra. L{BET pacTBOPOB MEHAETCA W3 OPAHKEBOTO B 3EJIEHBIN, B
MPOOHpPKE C ATWIOBBIM CIIMPTOM OMIYIIAETCA 3amaxX YKCYCHOTO albJETHAA, HAMOMHUHAIONIMH 3aImax
A0/I0K (HIOXATh OCTOPOIKHO!), a B MPOOUpPKE ¢ M30AMIJIOBEIM CHUPTOM — CIHEHM(PUUECKUH 3amax
M30BAIEPHUAHOBOTO AJIBAETH/IA.

Hamumure ypaBHeHME peaknuid OKHUCIEHHS XPOMOBOM CMECBIO STHJIOBOTO CIMPTa B
VKCYCHBIM ambJeruj, 4 W30aMHJIOBOTO — B uW30BajlepuanoBel ampaerun. Ilombepure
KO3(] PUITHEHTHEI.
3.3.Oxucienue I3mun06020 CRUpma nepmManzanamom Kanusa (maza!).

[TumeTkoil OCTOPOKHO, HE CMAUMBAA CTEHOK, BHOCAT B CYXYIO IMPOOUPKY, 3aKPEMICHHYIO B
IITATUBE, 5 MJI CEPHOU KMCIOTHI. 3aTEM MO CTEHKE APYTrOM MUMIETKOW OCTOPOIKHO MPWIMBAIOT 5 MI
STWIOBOTO CHHUPTA Tak, 4TOOR momyuunoch nBa cmod. Ilocme storo nHacemaror 1 — 1,5 T
MepMaHraHara kauausa. Yepe3 HECKOIBKO MHMHYT Ha TPAHUIE [OBYX CIOEB MOABIAIOTCA APKUE
BCIIBIIIKH, ONIYNIAETCS 3aMaxX YKCYCHOTO albJeru/aa.

Hamimure ypaBHEHUE pEaKIMU OKHCIECHHA STHUIOBOTO CIOUPTA B YKCYCHBIM aJbIETHU
nepmanranaroMm kamms. [Tondepure ko3 (ppuienTs.

Bonpocs! ¥ 3a1aHiH 11 CAMOKOHTPOJIA
1. ITomyuure ciuptel peakuyen [ puneapa, UCXons H3:
a) (hopManpaernga 1 M3OMPOMWIMATHUI OpOMIIA,
0) YKCYCHOTO ajibAeTHaA U BTOPOYTHWIMATHUHN OpOMM A,
B) METUJISTUIKETOHA U MTPOMUIMArHUN OpoMuaa.

2. Ucxoma u3 ammﬂdﬁnﬁaxbma 1 J1000r0 MOOXOOANIETO KOMIIOHEHTA, MOJIYYUTE PEAKINEH
3NEKTPOHHOW MOANMUCHIO

EE%%HHJ? :aTEGGGGGdSEEABBBQEEEDSET BAS00060000043E

BhIIPeIAH Wisly @) HEHEAHOA3;B): 3-METHITIEHTAHOI-3;
Jlns BEMECTBA a) HAMMIINATE PEAKIIUHA C HATPUEM, IATUXIOPUCTHIM (pOCpopom.

I BeUIECTBA:0) > OPOMOBOIOPOIOM, YKCYCHON KUCIOTOM (B pucyTcTBUH H)SOy4).
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Jlns BemiecTBa B) — C THOHUIXJIOPUAOM, C STUIMATHUN MOTUIOM.

3. Ucnmonp3ys B KaUeCTBE HCXOIHOTO BEMIECTBA AI[ETWIEH, HAMUILIATE CXEMBI ITOTYIEHHUS:
a) Oyranona-1, 0) Oyranona-2, B) nponanona-1, r) H30mponmuIoBoro CImpra.

4. Ha OyTUnOBBEIM CIUPT MOJEHUCTBYWUTE MATUXJIOPUCTBIM (DOC(hOpOoM, 3areéM HA IOJYUYEHHOE
COEOUHEHNE — ATUIATOM HATpua. Hamimmre cxemy peakuuil mojaydeHHoro coequnenus ¢ HI (mmpu
HarpeBaHum), MmetaurnaeckuM Harpuem u HCL.

5. 3aMOJHUTE CXEMBI ITPEBPAICHU:

_ NaOH 600
2) 20,HsC1 —2Na_, o Chlhv o NaCH 6001 p  Na
5) CaHoMgBrCH=CH_, y _ CH.CHO o NaNH, . CHCH.Br .
8) CHy—CH—CH—CH,1—~OHep=p  \ HI  p KOHcp—p . KMnO.p=p

CH;

Jlaboparopnas pabdora 9
Tema: Ilpoctoie 3¢pupsbI.
Ile/ibi0 padOTHI ABIAETCA M3YUYEHUS CIIOCOOOB MONYYEHUS U XHUMHYECKUX CBOUCTB IPOCTBIX
5(UpOB.
@opmupyeMble koMmerennun: [1K-4.

Onvim Nel Ilonyuenue npocmozo (Ouamunoeozo) 3pupa u ezo ceoiicmea.

PeakTHBBI: CMECH STUIOBOTO CIMPTA M KOHIEHTPUPOBAHHOU CEPHOHU KHUCIOTHI B OOBEMHOM
OTHOMIEHNUU |:1, STUIOBEIN CHIMPT, AUATUIOBEIN A(PUP (A1 HAPKO3d WU CBEKECHPUTOTOBIECHHEIN ),
HACBINIEHHBIN HA XOJIOIE BOTHBIA PACTBOP M-OE€H30XMHOHA, KOHIIEHTPUPOBAHHAA CEPHAA KUCIOTA U
cosstHas kucnora, 10%-Hent pacTBOp ruApOKCHUAA HATPUA.

ObopyaoBanue: xuvmmueckue crakanel (50 — 100 mvur), munmerkn, mpsaMeie ra300TBOIHEIN TPYOKH €
OTTAHYTBIMHM KOHIIAMMU, JIEZT, KOPKOBBEIE MPOOKHU K TPOOUpPKAM, YACOBEIE CTEKJIA (WA CTEKJITHHBIE
IJIACTUHKH).

1.1. Ionyuenue ousamu106020 3pupa u e2o 2openue

HamiBaror B cyxyro mpoOMpKy 3 MJI CMECH STHJIOBOTO CIUPTA U CEPHOM KUCIOTHI (1:1) m
OCTOPOKHO HArpeBaroT €€ N0 HaduHaromerocs kuneHus. [locme storo ropenky yoOupamr u k
ropA4er CMECH MPUINBAIOT MO CTEHKE MPOOUpKHU 13 munetku 5 — 10 kamens STIiIoBOro Cripra.

OO0pazyronmiics TUATIWIOBEIN Y(prp 0OOHAPYKUBAETCS MO 3aMaXYy.

3areM TPOOUPKY 34aKPEIBAIOT MPOOKOM € HOPAMOM Ta300TBOJHOM TPYOKOH, HMEIONIEN
OTTAHYTBIA KOHEN, W MOKUTarT BeIAeHAommiica s¢gup. I[louemy mustunoBemi s¢up ropur
CBETAMIAMC IIJIAMEHEM, B OTJIAYME OT 3THIIOBOTO CUpTa?

Beravcmgsg BpoticEHROS COTCPIKaHNe yIIepoJa B 3TAHOJIC U B AUSTUIIOBOM 3(upe.
Hamiuifeé’ F'Wb €AKIMM MONYYEHUA IUATHIOBOTO H(HUpa M PACCMOTPUTE €€

C?Tlﬁfﬁar 2C0000043E9 B952205E7BAS00060000043E
gﬁ H?'M'l_l_leﬁaymsa TateAHa AnekcaHgpoBHa

1.2. Ikcmpaxuus 3¢ghupom.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B mpoObupky HanmuBaroT 3 MJI BOJHOTO pacTBopa m-O0€H30XWHOHA WU 1,5 MI DMATUIOBOTO
y¢pupa. [IpoOdupky 3akpeBarOT KOPKOBOM MPOOKOM M CMECH BCTPAXMBAIOT. 3aTEM OTKPBIBAIOT
IpOOKY U CTABAT NMPOOUPKY B MITATUB. KUOKOCTE PACCIANBAETCS, JKENTAA OKpACKa M-OEH30XWHOHA
nepexoauT B BepxHUM (d(pUpHBIN) cmou. [lepeHOCAT HECKONBKO Kamens 3(PUpPHOTO pacTBOpa
XWHOHA HAd 49aCOBO€ CTEKJIO; MOCIE UCIapeHusa 3(upa Ha CTEKJIE OCTAOTCH KEITBIE WUT0JIbYAThIE
KPUCTAIIEI T-0€H30XMHOHA.

Onvim No2 Ceoiicmea enuyepuna u ImuieHIUKoNA

PeakTHBBI: ITMLIEPUH, STWIEHITINKOIE, 2%-HEII pacTBOp cynbsdara meau (1),
10%-n5b11 pacTBOP THAPOKCHIA HATPHUA, PACTBOP CEpHOM KUCIOTHI (1:1), ruapocynsdar kamus.

2.1. llonyuenue cnuyepama Meou i 1IUKOAAMA MeOlU.

B npobupky namuBaror 3 — 4 kammu 2%-noro pactBopa CuSO4 u 2 — 3 M 10%-Hor0
pacteopa NaOH. K oOpazoBaBmemyca ocaaky roay0oro I1BeTa OPWIMBAIOT HECKOJIBKO Kamnenb
MIMHEpHHA W CMeCh mepememmBarT. (Ocamok pacTBOPAETCA, HOABIAETCS BACIIBKOBOE
OKpalINBAaHUE PACTBOPA OT 0OPA3YIOMIETOCS KOMILIEKCHOTO COEIUHEHNS — TIUIIEPATa MEIH.

Hamummre ypaBHEHMA NPOUCXOIANIAX PEAKIMM, YKAKUTE, KAKHE CBONCTBA TIMIIEPHUHA
MPOABUINCE B JAHHOM OITBITE.

2.2. [lecuopamauua enuuepuna — oopazoeanue akponeuna (maza!)

B cyxyroo mpoOupky HacemaroT cioeMm B | oM rugpocynas(ar HATPUA U CMAUMBAIOT €TI0
OBYMA KammamMu rmnepuHa. CMech CHIBHO HArpeBaroT — OO0 00pa30BaHUA TAKEIBIX ITAPOB
AKpOJIEMHA C €OKUM 3amaxom (Hroxare octopoxkHo!). I'mapocymedar kams mpu CHUIBHOM
HAarpeBaHnuu npeppamaercs B nupocynsdar kamus (K2S>07), KoTope OTHUMAET BOY.

Haminmre cxemy peakium JeTuapaTanii akpoienuHa.

Bﬂﬂpﬂﬂhl H 3a1aHHi LISl CAMOKOHTPOJIA

1. Ha mpumepe Oyranona-l onmumwure MEXaHW3M BHYTPH- M MEKMOJICKYJLIPHOM OETUAPATALINH.
[TpuBenure crpoeHue 00pa3yrOIMXCsa OPOIYKTOB.

2. Kakoil U3 cnuproB — 3TaHONn wWiu 3TaHauoin-1,2 — aBngercs Oonee cuimpHOM Kucmorou? C
MOMOIIBIO KAKOM XMMHUUECKOU PEAKIIMH UX MOKHO Pa3IN4IUTh’

3. U3 mpomunena momydure rmuepuH. Hamummre ansg HEro peakumm ¢ YKCYCHOM M a30THOU
KACJIOTAMH.

4. VI3 rommieprHa MOJIyuYUTEe ATHJIOBEIM CITUPT, YKAXKUTE 001aCTH €r0 MPUMEHEHHS.

JlaboparopHas pabora 10
Tema: Ioyuyenne ajibAeru10B. Peakiiuu ¢ ajiberH10B.
Ile/ib10 padOThI ABIACTCA N3YUEHUE XMMUIECKUX CBOMCTB ATbIETHIOB
@opmupyembie koMmmerenmun: [1K-4.

Onoim Nel Ilonyuenue anv0ecuoo6 U HeKOmopbvle 1{6emHble Peakyull Ha HUX.

PeakTHBBI: METIIOBBIM CIIUPT, STUIOBEI crupT, rauileput, 10%-He1il pacTtBop (opmamsaeruaa,
yKCyCHBIH anpaerun, 10%-ueid pacTBOp yKCYCHOrO anpaernia, (PyKCHHCEPHUCTAA KHUCIOTA,
KOHIIEHTPUPOBAHHAA CONSAHAA KHCJIOTA, CBEKEONPUTOTOBIEHHBIN (,5%-HBIM pacTBOp pe3opiuHa
(Bomueri). 0,5%-HBIM BOOHBIM PAcTBOpP HUTPONPYCCHUIA HATPUA, KOHLUEHTPUPOBAHHAA CEpHAA
kucnora, nuneppageHsHiaamens pacteop KoCroO7, 10%-Hb11 pacTBOP CEPHOU KUCIIOTHI.

EKTPOHHOW MOANMCH o
Q&%p&y&q a%ﬂ‘éﬂ%ﬁ%m%?e O, IPOBOJIOKU, W30THYTHIC Ta300TBOIHEIC TpyOKH, MUITETKH,
CRAKAHB] XUMHELEKHE 0 erca 0eniT ).




B nmpobupky nHanmuBaror | ma pacrBopa (PyKCHHCEPHUCTOU KUCIOTHE M JOOABIAIOT TAKOE KeE
komiuecTtBO 10%-noro pacrBopa ¢opmansnernga. IIpodupky craBsar B mrTarus. Bo BTOpyIO
npoONpKY K (PyKCHHCEpHUCTOM KUCIOTE M00aBIAIOT Takoe ke koiudecTBO 10%-HOTO pacrtBopa
VKCYCHOTO aIbJErujia W TOKE OCTaBIAOT €€. Yepea HECKONBKO MHUHYT B TpoOOHMpKE C
(popManeaEruIOM MOABIAETCA (PUOIETOBAA OKpACKd, a4 B IPOOHMPKE C YKCYCHBIM AlbACTUAOM —
pP030BO-(pHOIETOBAS.

[Ipu nmoOaBnennm k oOkpameHHBIM pactBopaMm 1o (0,5 MJI KOHIIEHTPUPOBAHHOM CEPHOM
KUCIOTEL MPOUCXOJAT CAEAYIONIME W3MEHEHMA: OKpacka B Tmpobupke ¢ (opMaibIeruaom
NEPEXOAUT B (PUOJIETOBO-CUHIOIO, @ B IPOOHUPKE C YKCYCHBIM QIBJIETHIOM — HCUE3AET.

OOpacHUTE pe3yasTar onbiTa. UYTo mpexacraBiser co00M (PyKCHMHCEpHUCTAsS KUCIOTa?
[Touemy mpu moOaBneHMM aMBAETHUIOB K OECIBETHOM (PYKCMHCEPHUCTOM KHUCIOTE MOABIAETCA
OKpacka.

1.2. Ilgemuaa peakuusa Ha opmaiboeciuo ¢ pe3opuuHoM.

B npobupky nammsaror 3 vt 0,5%-noro pacresopa pesopuuHa u 1 s 10%-m0ro pacrsopa
popmameaernga. IlumeTko OCTOPOXHO MO CTEHKE N00aBmIaOT | — 2 MO KOHIEHTPUPOBAHHOU
CEpHOM KMCIOTHI. Ha rpanuiie qByx KUIKOCTENH MOABISIETCS MATMHOBOE KOMBIO.

1.3. Hlgemnan peakuyusn yKCyCHO20 a1b0e2U0a ¢ HUmMponpyccuoom Hampus.

K 5 mn 0,5%-n0r0 pacrBopa murponpyccuaa Harpusa npuOaBmaror 0,3 M yKCyCHOTO
anmpaernga u 0,2 v nunepuauHa. [Ipu BCTpsaxuBanuy nosBIAEeTCA TEMHO-CHHEE OKPALLINBAHHUE.

1.4. lloayuenue ghopmansoezuoa OKUCIeHUeM Menmu106020 cnupma okcudom meou (11).

CMauuBArOT METWJIOBEIM CIMPTOM CTEHKH CyxOu mnpoOupku. Harpesaror cmuipans u3
MEOHOH MOBOJIOKM B IUIAMEHHM TOPEIKH A0 00pa3oBaHua HA €€ MOBEPXHOCTH YEPHOTO HAIETa
okcuna meau (IlI). Packanennyro qokpacHa cmipans OMMYCKAOT B MOATOTOBIEHHYIO MPOOUPKY. DTy
ONEpalui0 ITOBTOPAIOT HECKONBKO pa3. MerunoBeil cnuprt mnpeBpamaercas B (POpMaibIETHI,
uMernmu pe3ku 3anax. (Hroxars octopoxHo!).

Kakue mMeHeHnsa mpoucxoaiT ¢ MEQHOM CITUPATBIO MMPH MTPOBEIEHAHN OIMBITA?

Ina oOmapyxkenua @opmanpmeruga B OpoOMPKY HammBawoT 1 wMia pacTtBopa
(QYKCUHCEPHUCTOM KHCIOTHEI. Yepe3 HEKOTOPOEe Bpemsa MNOABAAECTCA (DUOJIETOBAS OKpacCKa.
Hamimmre ypaBHeHUE peakuum OKUCICHHA METHIJIOBOro cmupra B (opmansaerun. I[lombepure
KO3() (PUIIHMEHTHI.

1.5. Illoayuenue yKCyCHO20 a1b0e2iuoa OKUCIeHUeM Imi106020 cnupma okcudom meou (11).

Jlng monmydeHus yKCyCHOTO anmpaeruaa okucneHmem okcupa menu (I1), moBTopsAror ombiT
1.4., HO BMECTO METUIOBOTO COUPTA CYXYI0 NPOOUPKY CMAUYMBAIOT 3TWJIOBBIM CIIUPTOM. (Y KCYCHBIU
abIETH] B HEOOMBIINX KOMMYECTBAX NaxHET s0mokamu). OOHAPYKUBAIOT €r0 IBETHOM PEAKIIUEH C
(YK CUHCEPHUCTOM KM CIOTOM.

Harmimmure ypaBHEHHE peakiiu MOJIYyYEeHUA YKCYCHOTO aJlbJETHIa.

1.6. Ilonyuenue 2nuyepuHo8020 aib0eioa OKUCICHUeM MU epUHA OUXPOMam oM _Kajllsl.

B nmpobupky namusaror 1 mur 10%-n0ro pacrsopa suxpomara kams (K.CraO7), 1 vur 10%-
HOTO pacTBOpa CEPHOM KUCAOTH U | mut rmumepuHa. CMmecs BCTPAXUBAOT, MPOOUPKY 3aKPEIBAIOT
OpoOKOIl C M30THYTOM Ta300TBOOHOM TPyOKOM M OCTOpOHO HarpeBaroT. [laper oOpaszyromierocs
TJIUIEPUHOBOTO AIBIETHAA MPOMMYCKAOT B 1 M1 pacTBOpa (PyKCUHCEPHUCTOH KUCIOTEL, HAJIMTHIA B
IPOOUPKY-MIPUEMHHUK; ITOSABIIAETCA KPACHO-(PHOIETOBOE OKPAIINBAHUE.

Hammmwure ypaBHEHHE peaknMU OKUCICHUSA TJMLIEPUHA B TIJIMUEPUHOBBIA AJbACTHU
xpomoBOM cMeckro. [Tonbepure kKO3 PUIMEHTEI.

Onvim No2 Peaxkuuu HyK1eouibH020 npucoeoOUHeHusa K KapooHUIbHOI cpynne.

PeakTHBLI: Hammﬂﬂw:jp rugapocyis(pura Hatpus (NaHSO3), anieron, 10%-us1it pacTBop
s
,

conamoit kycadien OV PACTROp KapGonara Hatpirs.
B00pYI0BRAHHELITE A HPSAMETBHEEE CTEKIIA, MUKPOCKOTL.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B npoOupky HammBarT 3 MJI HACBIMIEHHOTO pPAacTBOpa TUAPOCYAL(UTA HATPUSA MU NOPHU
YHEPTUUYHOM BCTpsAxuBaHuUM q00aBmsroT 1 M anerona. Cmecs paszorpesaercs. [lpu oxnaxnennu eé
B JIEAAHOM BOJE BHINANAET KPUCTAIMUECKHH ocamok. I[lepeHocatr HEMHOr0O KpHUCTALIMKOB
TUIPOCYIL(UTHOrO COEMUHEHNA AIlE€TOHA HA MPEOAMETHOE CTEKJIO U PACCMATPUBAIOT UX (POPMY ITOT
MHUKPOCKOIOM npu yBermuyeHuu B 120 pas.

Haminmre ypaBHEHHE peakuuu aneTroHa C TUAPOCYIb(PUTOM HATPUA U PACCMOTPUTE €€
mMexaHm3M (Ay). byner mu uartu peakums, €Cim BMECTO alleTOHA B3ATh OyTraHOH-2, NEHTAHOH-37

OT(UIETPOBEIBAIOT KPUCTAIBI THAPOCYAB(PUTHOTO MPOM3BOJHOTO ALETOHA U IMEPEHOCAT
ux B aBe npodupku. B ogny mpodupky mpuimusaror 1 mut 10%-w0r0 pacresopa COMAHOM KUCIOTEI, B
apyryio — 1 v 10%-n0r0 pacrBopa kapOonara Harpus. Caerka HarpeBaroT NpOOUPKU U OTMEYAIOT
3amax BBEIACIIONINXCS MApOB (HIOXATh OCTOPOKHO!).

Hamumure ypaBHeHHs peakiui.

Onbim No3 Peaxuuu 3ameuieHus KapooHUIbHO20 KUCTOPOOa.

PeakTHBBI: VYKCYCHBIM AanbpAeruj, AaueToOH, COJSHOKUCIBIA (PEHWITHUAPA3UH (HACBIMICHHBIA
pacTBOp), anerar HaTpuA, THAPOKCUIAMHUH COJITHOKHUCHIBIA, KapOoHar Harpusa (Oe3BOOHBIN
MO POTIOK).

ObopyaoBanue: mpoOku K mpoOUpkam, BOOIHBEIE OaHM, XMMUYECKHUE BOPOHKHU, J€d, XUMUUECKUE
crakausl (50 — 100 n).

3.1. Ilonyuenue ¢henuncuopasona yKCycHo20 aiboezuod.

B nmpoOupky momemiaror 0,5 M HACBIMIEHHOTO PACTBOPA COJAHOKUCIOTO (DEHWITHAPA3ZHHA,
D00AB/IAIOT HEMHOTI'O KPUCTAJUIMYECKOr O alleTara HATPUA U, PU BCTPAXUBAHUM, NpuwmmBarT 0,5 M
YKCYCHOTO ambAeruaa. Bemanarot kpuctawisl (PEHUITHAPA30HA YKCYCHOTO aTbIETHAA.

Haminmre ypaBHEeHNE pEAKIMA U PACCMOTPUTE €TO MEXAHU3M.

3.2. llonyuenue oxcuma auenona.

B npobupke pactBopsaroT | T COMAHOKUCIOrO THAPOKCHIAMMHA B 3 M BOAbl. Kucmbeii
pactBop Heurpammsyror npumepHo 0,7 r© 0Oe3pognHoro kapOoHara HATpusa, 100aBIAS €T0
HEOOMPIIMMH MOPUMAMH, NPU BCTPAXUBAHUK BeIIEIAETCA Okcupa yraepoaa (IV). IIpobupky c
MOJTYYEHHBIM PACTBOPOM OXJIAKIOAIOT B CTAKAHE C JIEAAHOU BOOOH. 3aT€EM HOOABIAIOT K PACTBOPY
ruapokcunamuaa okoso 0,7 s anerona. [Ipm oxnmamnmenun nmpoOMpPKM KOMMYECTBO KPUCTAILUIOB
yBenuauBaeTcsa. OKCUM aneToHa UMeeT cadbIi 3amax.

Hamnmre ypaBHeHne peakuuu o00pa3oBaHMA OKCHMA aleToHa M PacCMOTPUTE €€
MEXAHW3M.

Bﬂﬂpﬂﬂhl H 3a1aHHH LIl CAMOKOHTPOJIsA

1. HazoBure mo cucreMaTnyeCKou HOMEHKIATYPE CACAVIONIME COECTMHEHMA:

a) CH;—CH,—CH—CHO 0) CH;—CH,—CH—CO—CH,—CH3;
CH; CH;

B) CH,=C—CH,—CHO r) CH,=CH—CO—CHj3;

CH;
1) HOC—CH,—CHO ¢) CH;—CO—CO—CH,—CHj;
AOKYMEHT MNOANMCAH
2., oo R SRS mp, ymecrans cneayionne mpenpamenin
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

a) CH;—CH—CH,—CH,0OH — CH;—CH—CO—CHj
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CH3 CH3
0) CH;—CH—CH,—CH,—CH;0OH —CH;—CH—CH,—CO—CHj3;

CH3 CH3

3. Y3 cOOTBETCTBYIONINX IUTATOTEHIPOU3BOIHBIX HOJIYUATE CAEOYIONINE KAPOOHWIBHEIE
COETMHEHUNA:

a) MpOIaH b,

0) 2,2-IuMETHIIIPONAHAIE,

B) 3-mMeTunOyTaHoH-2.

JlaboparopHas pabora 11

Tema: Anpaeruabl. Peaknun okHc/JIeHHA, KOHJAeHCAIHH H 0CMOJIeHHS.
Ile/ib10 padOThI ABIACTCA N3YUEHUE XMMUIECKUX CBOMCTB ATbIETHIOB
@opmupyembie koMmmerenmun: [1K-4.

Onvim Nel Peakyuu oxkucienHus anbvoezuoos.

PeakTuebl: popmamn (40%-nse1it pactBop Gopmansaeruna), 5S%-Helil pacTBOp (popManbaeruia,
atietoH, 1%-HeI pacTBOp ruapokcuna Harpus, 2%-Heid pactBop cyiae(ara menu (1), 10%-ueiin
pPacTBOp a30THOWU KUCIOTHI.

ObopyaoBanue: 0ans BoasgHASA, TEPMOMETP.

1.1. Oxucnenue ¢hopmansoezuoa amMMUuauHblM _pacmeopom __2UOpoKcUuda _cepedpa (peakuus
«cepedpane2o 3epKanar).

Jlnsa nonyuenus — «cepeOpsaHOro 3epkana» HE00XOAMMO CHAdaaa XOpPOMIO BBEIMBITEH
npoOupky. [l 5Toro B npodupke kunarat (ocropoxkHo!) B teuenue 1 — 2 munyt okono 5 vt 10%-
HOTO pacTBOpa THUAPOKCHAA HATPWUA, & 3aTE€M CHOJACKMBAIOT €€ IUCTHJUIMPOBAHHOM BOAoOU. B
BBIMBITON TPOOMPKE TOTOBAT aMMHAYHBIM PAcTBOp rujapokcuaa cepedpa: k 2 — 3 v 1% -HOrO
pacTBopa HUTpara cepebpa mpuOABIAOT MO KAIUIAM, IPH BCTPAXUBAHUU, JY%-HBIM PACTBOP
aMMHaKa OO0 TE€X mop, IMOKa 00pa3yromMucsa CHadana 0CagoK IMOJHOCTRI pacTBOpUTCA. M30BITOK
AMMHAKa B pacTBOPE  CHUIKAET YYBCTBUTEIBHOCTH peaknuu. K momyueHHOMy OecuBeTHOMY
pacTBOpy HpUOABIIAIOT HECKOIBKO Kamemb 5%-HOro pactBopa (PpOpManTbIerHaa U OIMYCKAIOT B
IpOOMPKY HA HECKOJIBKO MUHYT B BOIAHYIO OaHro ¢ Temmeparypoit Boasl 60 - 70°C. Ha crenkax
IpOOMPKU MTOCTEMEHHO BBLAEAAETCA CIOU cepedpa B BUIIE 3€pPKaad, 4 UHOT A Cepedpo BBLIEIAETCS B
BHJIE TEMHOTO 0CaJIKa.

Hamimure ypaBHeHne peakiui 00pa3zoBaHHUsI aMMHUAUHOTO PaCTBOpA THAPOKCHIA cepedpa u
OKHUCIEHUS UM (popManpaernaa 00 MypaBbuHON KucaoTel. [logbepure kos(pduimentsr. Berymaer
M B JAHHYIO PEAKIHIO AlleTOH (U APYTrue KETOHBHI)?

1.2. Okucnenue hopmanvoecuda cuopoxcudom meou (1)

B npobupky nanmusarot 2 mi 5%-H0ro0 pacrsopa popmansaernna, 2 mu 10%-n0r0 pacrsopa
TMAPOKCUIA HATPUA M, IMIPU BCTPAXMBAHWUM, AO0ABIAIOT MO KamiaMm 2%-HBEIM pacTBOp Cyiae(para
vmemu (II) mo mosBIeHMS HEHMCUE3AOMIEN B3BECH. BepxHIO0 YaCTh KUIKOCTH HATPEBAIOT OO
HauuHaronieroca kunenusA. ['omydas okpacka MeHseTca Ha KENTyro (0CanoK). JTa peakuusa, KaKk u
peakiIus CepeOPAHOTO 3€pKana, ABIAETCA KAUECTBEHHON PEAKIIUEN HA AJTbAETH B

Haminmre }’pﬂBHE‘HHE peakiu okucnenua (¢Qopmanpaernga ruapokcugom menu (Il) B

dBEHH K W TE KOD HCHTEI.
e e
Ceptu ¢I'I'1HET gg‘ I:S':Jb &Q%DEEJEE

Bnaneneu] lOM@BEYEEPHT HHp@&ﬂLMHEMECH TUIPOKCHUIA MEAU C AllETOHOM 00pa3yeTcsa 0CaaoK YepHOro
rsera’
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Onvim No2 Peakuuu KonHoeHcauuu U 0CMOJIeHUA A/1b0e2U006.

PeakTHBbI: yKCyCHBIN ampaerun, 10%-He1i1 pacTBOP rUAPOKCUAA HATPHAL.
O0opynoBanue: Bonsauas 0Oansa, TEPMOMETP.

2.1. AnvoonvHaa U _KpomoHo8as KOHOCHCAUUA YKCYCHO20_anbviezioda. OcMosieHUe YKCYCHO20
a1b 0ecioa.

B nmpoOupky Hammmsaror 3 mu 10%-n0r0 pactBopa rugpokcmuaa Harpus, nodasisaoor 5 — 6
Kamejlb YKCYCHOTO albJeruia U CMECh HarpeBaroT. BrHauane oOpasyercsa ampnonb (OH HMMEET
OPUATHBEIN 34mdx), 3aT€M HENPENENIbHBIM KPOTOHOBEIM AJIBOETHA, HMEIONUN PE3KUN 3arax.
(Hroxars ocropoxuo!). [Ipn gaurensHoM HarpeBaHuM KUOKOCTH CTAHOBUTCSA Oypoil, oOpasyercs
CMOJIA.

Hamumure ypaBHeHne peakuuil adpJOABHOH M KPOTOHOBOM KOHAEHCAIMH YKCYCHOTO
ATBIETHAA W PACCMOTPUTE MEXAHM3M OSTHX peakiuH (B mEmOYHOM cpene). Kakue mpoayKThl
MOJIYUArOTCS MMPU KOHAECHCAIMU MTPOMHOHOBOT0 U TPUMETHII-YKCYCHOTO albIeTUI0B?

Bﬂﬂpﬂﬂhl H 3a1aHHi LISl CAMOKOHTPOJIA

1. ITomyuure CyxoM MEPETOHKON KATBIMEBEIX CONEH COOTBETCTBYIONINX KHUCIIOT CIEIVIOIINE
COETMHEHMUI:

a) 2-MEeTWJIMPOAH A,

0) meHTaHaIb,

B) METWIN30PONIIKETOH.

2. Kakue anpaeruasl moayuarcs U3 a) Oyrena-1, 0) mponunena peakmuei okcocuuresa? Y KakuTe
YCIIOBUS PEAKIIHH.

3. [Tomyuure 3-mMeTUANEHTAHAIE BCEMH BO3MOKHBIMH CITOCO0AMM, HAMUIINUTE [JIS HETO YPABHEHU
pEaKIil C MATUXJIOPUCTEIM (POCPopoM, XTOPOM, CHHUIBEHON KUCIOTOH, ammuakoM. [IpuBequre
MexaHu3Mm peakimu 3-mermimnenranana ¢ HCN.

JlabopaTropHas pabora 12

Tema: KeToHbI
[le/ib10 padOTHI ABIACTCA N3YUEHHE XUMUUECKAX CBOMCTB KETOHOB

@opmupyembie koMmmerenmun: [1K-4.
Onvim Nel Hoayuenue u nekomopble ceolicmea alenmona.

PeakTuBsbl: anerar kameimus (0e3BOHEBIN), Monm (pactepTeil B mopomok). 10%-HbI pacTBOp
NaOH, 10%-ue1it = pactBop  HCl,  2%-HEIiI ~ pacTBOp  HUTpONpyCCHOA  HATPHUSA
(CBEKEMPUTOTOBIEHHBIN), YKCYCHAA KMCIOTA, alleTOH.

ObopyaoBanHe: ra300TBOOHEIE TPYOKHM, M30THYTEIE ITOJ TYIIEIM YITIOM, (POTO- WIN KWHOILUICHKA,
LEJLTYION, All€TATHBIN MIENK (BOJIOKHO WM TKAHB), JEPEBAHHEIE WM CTEKIIIHHEIC IUTACTUHKH.

1.1. Ilonyuenue auemona nupoIiu3oM auenmama Kaab .

Cobuparor nmpuOop: Ha 1/4 gacTe BBEICOTEI MPOOHMPKH HACBIMAIOT CYXOM AlETAT KAIbIUA U
PaCIpeneisaoT €ro mo HUNKHEW CTeHke npoOupku. [locie sToro mpodupky 3akprIBaroT MPOOKOM C
M30THYTOH MO NT SAHA300TBOTHON TPYOKOM M 3aKPEIUIAIOT B INTATUBE C HAKIOHOM B
GTOPOHY np&@f&ﬁ!‘zﬁéﬂ %’g rﬁi%%ﬁ’?ﬁcﬁ@ﬂ?ﬁ TPYOKH OMYCKAIOT B OPOOMPKY-TIPUEMHHUK, COTEPKAITYIO
]aﬁgﬂm.z MDeBOFEE TallporpenateE-BCr0 MpoOUpKY, 3aTeM OpokamuBaroT €€, HauuHasgs co aua. [Ipm
MUPOJIA3€E AleTaTa KATblMA 00pa3yercsa aneToH, PACTBOPSAIONIMNCA B BOJE, HAJIMTOU B ITPOOUPKY-

[EPMEMEMK . HePeRd D519/ 0dEdEEYT 00BEM KUIKOCTH B IIPUEMHHKE YBEINUUBAETCA IIPUMEPHO BIBOE.
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Haminmre ypaBHEHME peakiuu IOAy4eHHs AaieroHa M3 anerara kKaabuua. ALETOH
oOHapy)uBaroT B pacTBope mpodou JInbena.

K gactu pacrtBOopa aneroHa npuOaBIfAiOT HEMHOTO pPAaCTEPTOr0 B MOPOIMIOK MOAA W MO
KarJsM TPy BCTpsaxuBaHnuu 100aBiatoT 10%-Hbe11 pacTBOp THAPOKCHUAA HATPUA 10 00ECHBEUNBAHMA
nona. bez narperanus Beimagaer ocagok nogodopma. Hamimmre ypaBHeHne peakiuy 00pa30BaHUsa
1omodopma 13 areToHa.

[Ipn muponmse anerara kadeplusA, KPOME areroHa, moaydaerca kapOonar kameumsa. [lms
OOHApYKEHUSA €ro K COIEPKUMOMY MNPOOMPKU IOCHE OXJIAKIECHUS NPUOABIAIOT HECKOJBKO
MLTAIUTPOB 10%-10T0 pacTBOpa coysanon Kucnotel. [Iponcxomut Beinenenue COx.

Hamimure ypaBHeHne peakuum.

1.2. Cgoiicmea auenona Kax pacmeopumes.

B npoOupku BHOCAT 1m0 HEOOMBIIOMY KYCOUKY LENNYyIOWUaa, (PoTo- Manu KUHOIUIEHKH,
areTarHoro menka W mo0aBiagioT mo 3 — 4 mia anerona. [lomenmpas CTEKIIHHOM MTAJIOUYKOMH,
pacTBopsaoT 00pasupl. BsA3kuM  pacTBOpOM, MMOJYYEHHBIM IIPH  PACTBOPEHUU  IEJLTYJIOUIA,
CMA3BIBAIOT CTEK/IAHHYIO WM JEPEBAHHYIO IUIACTUHKY, MMOCIE HUCIMAPEHUA aneroHa o0paszyercs
cnoit maka. CMauyuBAarOT AlleTOHOM KOHIIBI JBYX KYCOYKOB HELTYI0MAA (UM KMHOMIEHKH), depe3 |
— 2 MUHYTHI HAKJIAOBIBAIOT UX APYT HA Apyra U caasiuBaroT. [locne BeICEIXaHUA areToHa, KyCOYKu
CKJIEUBAIOTCA.

1.3. lleemnaa peakuusa Ha ayemon ¢ HUmponpyccuoom nampus (npooa lezans).

B mpobupky wHamuBaror 0,5 w™m 2%-HOro pacrBopa HUTPONPYCCHAA  HATpPUA
Nay|[Fe(CN)sNO], 0,5 s anerona u 0,5 mn 10%-noro pacrsopa NaOH. Ilossmsercs kpacnoe
OKpalMBaHWE, IIOCTENEHHO mepexonamiee B opanxkeBoe. Ilpum pgobOaBnennn 1o kamam
KOHIIEHTPHPOBAHHON YKCYCHOH KHCJIOTEIL, IBET CTAHOBUTCA BUIIHEBO-KPACHBIM.

Bonpocs! ¥ 3a1aHiH 11 CAMOKOHTPOJIA
1. Y3 Oytuna-1 monyunre OyTaHOH M HAMUIIWTE 71 HETO PEAKIUH ¢ OMCYJIb(PUTOM HATPUA,
XJIOPUCTBIM THOHUIIOM, CHHWJIBHOM KUCIOTOM, THAPOKCUIaMUHOM. [IpuBeaure Mexanusm
MOCIETHEN PEAKIIUH.

2. Hamimmre peakin anbI0iIbsHOM, KPOTOHOBOM U CIIOKHOY(DUPHOU KOHAECHCAUN AJI
CJIEIVIONINX AJTbJETUIOB: MPOMAaHaA, OyTaHasa, METHIITPOTaHa,

2-metunOyranan, 2,2-TMMETUIITPONaHaNa. Y KaKUTE, BCE I MEPEUNCICHHBIE AJIbAETUIBI OyIyT
YU4aCTBOBATH B &JIbJONBHOM KOHAEHCAIMU. Ha 0qHOM 13 mpUMEpOB NPUBEAUTE MEXAHU3M

aJTb TOJILHOHW KOHIEHCAIIHH.

3. C DOMONIBI0 MOCAEI0BATENEHEIX PEAKIIMH OCYIIECTBUTE MPEBPAILICHMA :
4) METaH —OKCHM YKCYCHOTO JIBIETHUAA,

0) Oyranams — OyTaHoH,

B) 5TaH —O0KCHUM YKCYCHOTO aJIbJETH/A,

) MEHTEH- | — METWI-NPONUIKETOH.

4. 3an0MHUTE CXEMBI ITPEBPAICHU:

a) CHy—CH,—CH—CH,—CH,—Br — NaOH(cn.p=p) , , HCl 5 NaOH(6) ,

CH;
o] ,_CHNH-NH,

b

> 1

b

6) CHy—CH—Ghiom veaiNaOHcnnas  p _ ChL/hv o NaOH(s) g

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnageneg; llleBayxoga_ T AnekcaHgpoBHa
o] S5 waso,
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CO,H,

B) X , ,y NH,0H

> CH;—CH,—CH=NOH.

JlabopaTtopHas pabora 13
Tema: IlpegebHbIe 0JHOOCHOBHBIC KHC/IOTHI H HX NPOU3BO/IHLIE.
Ie/ib10 padoThI ABIAETCA U3YUEHHE CHOCOO0B MOTYIEHUA U XUMHUUECKUX CBOMCTB MPENETbHBIX
KapOOHOBBIX KHCIIOT
@opMmupyeMmsble koMmeTeHIum: [1K-4.

Onvim Nel Pacmeopumocms npeoesibHblx KapOOHOBbIX KUCIOM 6 600€ U 8 Op2AHUYUECKUX
pacmeopumeiax.

PeakTHBBI: KapOOHOBEIE KHUCIOTEI: MYypPaBBMHAsA, YKCyCHAasg, MaciasHas (WM W30MAacCigHas),
CTEAPUHOBAS (MM TATEMUTHHOBAA ), TUSTUIOBEIN pup (v OeH30:m).

B mpoOupku BroCAT mo 0,5 T caeayroninx KUCIOT: MypaBbUHOW, YKCYCHOM, MACIIAHOW (WIH
W30MACIITHOM), CTEAPUHOBOM (WIM MAJIBMWUTHHOBOM) M n00aBaoT no 2 mu Boawl. Comepxumoe
OpoOUpPOK B30DAITEIBAIOT; €CIIM KUCIOTEL HE PACTBOPAOTCA, IpoOupky Harperaror. Ilocne
OXJIAKIECHUA OTMEYAIOT PACTBOPUMOCTE B BOJE B3ATHIX JUIA OIBITA KUCIIOT.

OmeIT MOBTOPAIOT, HO B KAueCTBE PACTBOPHUTENA HCIOJB3YIOT IUATHUIOBBEIN >(pup (Win
OeH3oI).

OTMmeuaroT pe3ynabTaTEl OIMBITA B padodeM KypHAJIE.

OnvimNe2 Ilonyuenue u ceolicmea yKCyCHOU KUCTOMblL U eé Co1ell.

PeakTuBbI: anerar HaTpusf, aneTar KajJblUA, KOHIEHTPUpOBaHHAsA cepHas kucnota, 10%-ubii
pacTBOp CEPHOM KHCIOTHI, YKCyCHaA kuciora nenaHas, 10%-Heiit pacTBOp yKCYCHOM KHUCIOTHI,
METWIOBEIN OPAaHKEBEIN, PACTBOP CHHETO JIAKMYCa, 1%-HBIM CIIMPTOBOM pacTBOp (peHoa(pranecuna.
10%-np1 pacrBOp kapOonara HaTpusa, Metaumueckuid marauil, okcun menu (II), 10%-uwii
pactBop auerara Harpus, 3%-Heril pactBop xmopuua xemnesa (III), 5%-wein pacrtBop cepnHou
KUCIOTEL, 1%-HBIN pacTBOpP CEPHOM KUCIOTHL, 1 %-HBIH PACTBOP MEPMAHTAHATA KATHA.
ObopyaoBaHHe: npsAMBIE TA300TBOOHBIE TPYOKH C OTTAHYTEIM KOHIIOM, XMMHYECKHE CTakaHsel (50
— 100 M), ungukaropHas Oymara.

2.1. Iloayuenue yKCYCHOU KUC10mbul U3 ee coneil, (maza!)
B npoOupky momemaror 1 r anerara Hatpusa u nodasmsaror 2 — 3 MJI KOHHEHTPUPOBAHHOMN
CEPHOU KHCIIOTHL.
[TpoOupky 3akpeIBarOT Ta300TBOJAHOM TPYOKOM M OCTOPOKHO HATPEBAIOT PEAKIIUOHHYIO
CMECh. BEBIIENAONIyI0Ca YKCYCHYIO KHCIOTY OOPEIensioT M0 3amaxy (octopoxHo!) um mo
W3MEHEHUIO 1IBETA MHAMKATOPHOM OyMaru, moJJHECEHHON K OTBEPCTHIO TA300TBOIHON TPYOKH.
Hamimure ypaBHeHHE peakiumu.
2.2. Kucnomubslie ceoiicmea YKCYCHOU KUCQNbI.
B tpu mpobupku nanuBaror mo 1mun 10%-HOTO pacrBOpa yKCYCHOM KHCIOTHL. B mepByo
npoOupKy nodasmsroT | — 2 kanm METUIOBOTO OPAHKEBOTO, BO BTOPYIO —
| — 2 xanm pacTBopa CUHEro jgakmyca, B Tperero — | — 2 kamm 1%-HOro pacrsopa CmmproBoro
pactBopa ¢enonpranenHa.
OTrmeuaroT, B KAKNX ITPOOHpKax U3MEHWIACE OKPACKA.
2.3. Bzaumooeiicmeue YKCYCHOU KUCTOMbL C KAPOOH amoM_Hampusi.

K3 —4 v 10%-80r0 pactBopa kapOoHATa HATPUA MPIINBAIOT 2 — 3 MII IE€QAHON YKCYCHOM
AOKYMEHT MOAMWCAH
KUCJIOTHI. ANEKTPOHHOW MOAMWCHIO

Cepvdnii] a AYPHIPPTEE NPUBHEIAC PEARKIIPH*Kakoll BEIBOO MOKHO CHOENATh O KHUCIOTHBIX CBOMCTBAX

Bnageney:. .. lWebayxosa TaThgHa AnekcaHgpggHa

YKCYCHOHU M YT'OJIbHOU KHCJIOTHI !

2.4. Bzaumooeiicmeie YKCYCHOU KUCT10mMbl ¢ MazHUeM U oKkcuoom meou (11).
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B npoOupky HanuBarT 2 — 3 M1 YKCYCHOU KUCIOTEL, JOOABIAIOT HEMHOTO METAJUINYECKOT O
MATHUA W 3aKpPBIBAIOT MPOOMPKY OPAMOIl Ta300TBOTHOM TPYOKOM € OTTAHYTHEIM KOHIIOM. YUepes
HEKOTOPOE BpEMs MO KHUTAIOT BEIIEIIONINHICS ras.

Hamimure ypaBHeHHE peakium.

K 0,2 r okcuna menu (II), momemennoro B npoOupky, npwmBaroT 2 — 3 MJI YKCYCHOM
KHCJIOTHI, 3aTEM OPOOUPKY OCTOPOKHO HArpeBaroT. OOpaniaroT BHUMAHHUE HA [IBET PACTBOPA.

Hamumure ypaBHeHHnEe peakiym.

2.5. Oopasoeanue u 2udponus ayemama diceneia (3).

B mpoOupky nasmBaror 2 — 3 kammm 10%-nH0ro pacrBopa anerara HaTpusa U NPUOABIIAIOT
HECKOJIBKO Kamenb 3%-noro pacrBopa xuopupna sxenesa (III). Iloasmaercsa kemroBaro-kpacHoe
OKpAMIMBAHNE PACTBOPA, BCAEACTBUE 00OpA30BAHUSA PACTBOPHUMON KOMIUIEKCHOM COJM — XJIOpUOA
ocaoaoro rekcaarerara sxemesa (III) [Fes(OH)(CH:COO)g]"CI™. Ilpu kumsueHuH pactsopa
IPOUCXOOUT THUAPOIN3 KOMIUIEKCHOM COJM (amerara kenesza) ¢ o0pa3zoBaHUEM OCHOBHOH COMM —
OBy3aMemeHHOoro anerara xkenesa (I11), koropas Beimagaer B BUAE XIOMBEB KPACHO-OypOro 1IBETA.

Hamimmre ypaBHenue peakuuii: oOpasoBanus anerara xenesa (I1I) u ero ruppommsa. Oty
PEAKLMI0 MPUMEHIOT A7 YOIAIEHUA U3 PACTBOPA MOHOB TPEXBAJIEHTHOTO KEIE3a.

2.6. OmHuoutenue YKCYCHOIl KUCTOMbL K 0eliCIMEUI0 OKUCIUmeell.

B mpoOupky namuBaror 0,5 M1 J€asHOM YKCYCHOW KHUCIOTHL, 2 — 5 M 5%-HOTO pacrtBopa
CEpHOM KHCIOTEI M 5 M 1%-HOro pacreopa nepmaHraHara kaauia. PeaknmoHHYI0 CMECEH
MEPEMENINBAIOT.

[Tpoucxomur mu n3menenue okpacku pactsopa? Caenaite BEIBOJ 00 OTHOMIEHWN YKCYCHOM
KUCJIOTHEI K JEHCTBUIO OKHCIHUTEIECH.

Bonpocet u 3a0anus ona camokonmpoaia

1. HazoBuTe mo cucreMaTuaeck Ol HOMEHKIIATYPE CIEAVIOMINE COETMHEHM !

a) CH;—CH,—CH—COOH 0) HOOC—CH—CH,—CH,—COOH
(|3H3 |CH3
B) CH;—CH=C—COOH r) CH;—CH,—COOC,H5
| CHs;
1) CH;—CH—CONH; e) CH;—CH—CH,—COCl
CHj CHj

#x) CH3;—CH,—CO—0—CO—CH,—CHj3;

2.Pacnonoxure B mOpAAKE yBEIMUEHUA KUCIOTHEIX CBOMCTB, CIEAYIONINE KUCIOTHL:
VKCYCHAas KHWUCI0Ta, TPUXJIOPYKCYCHAs KHCIOTA, MOHOXJIOPYKCYCHAs KUCIOTA, AUXJIOPYKCYCHAasd
KHUCJIOTA.

3.Hamumwre ypaBHem{H pPEAKIMHM OKUCICHUA CIEAYIONMX COCOUHEHUN (YKAKUTE YCIOBUA
peaKuHH 1 OKYERWMISSIHBAEaH N0, U300yTWIOBEIM CIUPT, TE€KCAHOH-2, 3-MeTUNOyTaHamb, 2-

HHOW CblO
EpT H]I-!:‘EE;I'KC G?ﬁ%& % D{JE;&'E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

4.C DoMOmpl0 MATHUMOPTaHWUYECKUX COEIWMHEHWUM IMOJYUYUTE CHEAYIONMME KHUCIOTHI: Q)
HR QMAETELHEYENS 2022 no 19.08.2023
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0) BasIEpUAHOBYIO,
B)2-MeTUNOYTaHOBYVIO,
r)2,3-1uMeTmIOyTaHOBYIO.

JlabopaTtopHas pabora 14
Tema: Boiciine KHC/IO0THI H CJ10:KHbIE Y(QHPHI.
Ie/ib10 padoThI ABIAETCA U3YUEHHE CHOCOO0B MOTYIEHUA U XUMUUECKHUX CBOMCTB MPENETbHBIX
KapOOHOBBIX KHCIIOT
@opmupyeMble koMmerennun: [1K-4.

Onvim Nel ITonyuenue u ceoiicmea npeoeibHbIX bl CHIUX KUCTIOM U UX COIel.

PeakTuBbI: MBUTO (CTpy#kKa), 1%-HBII BOAHBIM pacTBOP MbLIA, COUPTOBOH pacTBOp MeLaa, 10%-
HBEIH PACTBOP CEPHON KUCTOTHL, 10%-HEIi1 paCTBOP YKCYCHOM KUCIOTHL, 10%-HEII1 pacTBOp COMAHOM
KUCIOTHL, 5%-HBIH PACTBOP XJIOPUAA KATBIUA, J%-HEII PACTBOP alleTara CBUHIA, 5%-HBIM PACTBOP
cyae(para wmemu (II), 1%-neii cmuproBonn  pactBop (enondranenna, 10%-Hbl pacTBOp
TUIPOKCUOA HATpHWA, OUATUIOBEIM d3¢up, OeHzon (wm KepoCwuH, CKUIONAAp), CTEapuH,
MO ICOTHEYHOE MACIIO.

Obopynoranne: numnerku, yacoBele crekna, crakanel (50 — 100 mm), kOpkOBEIE MPOOKH K
IpPOOHPKAM.

I.1.Kuciommuble c60icnea gblCUIUX NPEOLIbHLIX KUCTOM.
B cyxou mpobupke pacrBopstor npumepHo 0,5 r creapuHa B IUATHIOBOM 3(pupe (0e3

HarpeBanua) u nodasiaoT 2 kamm 1%-HOro cnmuproBoro pacreopa (peHondranenHa. 3aTeM II0
karaMm npumnBaroT 10%-Heni pacTBOp ruapokcuaa Harpusa. [logBiMroniascsa BHaUuaae MAaTHUHOBASA
OKpacka MCUe3aeT MPHU BCTPIXUBAHUH.

Harmimmure ypaBHEHNE peakIMi CTEAPUHOBON KUCIOTH C THAPOKCUIOM HATPHAL.

1.2. T'uoponus Hampuegovlx Co1ei bl CHIUX HCUPHBIX KUCAOM (2UODOIU3 Mblia).

B cyxyro npobupky HammBarTt 0,5 M COMPTOBOTO pacTBOpa MbLJIA U MPUOABIIAIOT 2 Karuiu
CIIUPTOBOTO pacTtBopa (peHondraienHa.

[TosBmaercsa mu okpacka? 3areMm B MPOOMPKY MOCTEMEHHO MPUINBAIOT AUCTHILIMPOBAHHYIO
Boay. Uro mpoucxoaur? Kak M0KHO 00BACHUTE 3TOT OnbIT? Hamummre ypaBHEHUE PEAKIINH.

1.3. Boidenienuie @bl CLiuX JICUPHBIX KUCTON U3 MbLd.

B crakanme pactBopsaroT | © MBUIBHOM CTpPyRKA B 10 Ma AuUCTUAIMPOBAHHOM BOIEL.
[Tomyuennsiii pacTBOp pazmBaioT B ueteipe npooupku. K oqnoi uactu npumsarot 2 mi 10%-noT0
pacTBOpa CEPHON KHUCIIOTHI.

Yro BrI HaOmopaere? Hamummre ypaBHEHNE peaKINN.

CMeCh HArpeBarOT MOUTH 0 KUMEHUS. PacniaaBUBIIMECA KUPHBIE KUCIOTH BCIUIBIBAIOT B
BUE CIOA, 3aTBEPIAECBAIONIETO MPH OXJIAXKACHUM mpodupku. K oxmaxaeHHon cmecu mo0aBisioT 3
MII IUATIIOBOTO 3(pupa. [IpoOupku 3aKkprIBAIOT KOPKOBEIMU MPOOKAMU M SHEPTHYHO BCTPAXUBAIOT.
BoaHBEIN CIIOM CTAHOBUTCA MPO3PAYHEE, KUPHBIE KUCIOTHEL PACTBOPAOTCA B 3pupe. I(PUPHBIHT
PacTBOP OCTOPOKHO C MMOMOIIBIO MUITETKHU NMEPEHOCAT Ha yacoBoe crekno. [locme ucnmapenus sgupa
Ha CTEKJIE OCTAETCA 0CAaN0K, HAMTOMHUHAOIINN mapaduH.

1.4. Odpasoeariie Hepacn gOPUMBLX COIEH_GbICHIUX JHCUPHBIX KUCTON.

Ko BTOpOM 9acTH MBIIEHOTO PacTBOpA, MOMY4EHHOrO B omeiTe 3.3. mpudasmsaror 1 mn 5%-
HOTO pacTBOpa XJIOpHAA KamblnuA, K Tperben — 1 mu 5%-HOro pacrBopa amerara CBUHIA, K
gerBepTron — | M1 5%-noro pacreopa cyne(ara meau (II)

Braneneu ke mgm&mammmeaﬂm MBIJIA, TOJIYUEHHOTO B MPEABILAYIIEM OTBITE, TPUOABIISIIOT
10%-uB1i1 pacTBOp YKCYCHOM KHCAOTHEL. OCamok pacTBOPAETCS, MPOUCXOAUT BBIAEIECHUE KUPHBIX
KGO T, 00pa3y I JEPEHArPEBAHNN MACIIIHUCTEIN CI10H. Haminmre ypaBHeHHEe peakium.
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Bropyio monoBuHy KameIMeBOro Meuia pactBopsaioT B 10%-HOM pacTtBOpe CONMAHOIM
kucnoTel. HepactBopumsie B Boae Meina pactBopsaiorcsa B 10%-HOM pacTBOpe COMAHOM KMCIOTHI.
Hamimmre ypaBHeHHE peakinm.

HepactBopumeie B BOJE MBLIA JKUPHBIX KHCIOT (KIBLIMEBOE, CBUHIIOBOE, MEAHOE U AP.)
PaCTBOPAIOTCS B OPraHMYECKUX pacTBOpUTENAX. B mpoOupky ¢ ocankom megHoro meiiaa (onsiT 3.4.)
noOasaroT | Mu1 O€H30Ma 1 SHEPTUUHO BCTPAXUBAIOT COOEPKUMOE TPpoOUpku. Hag moBEepXHOCTEIO
BOJHOTO CJIOSI 00pa3yerca n3yMpPYIHO-3EIE€HBIN CI0M OEH30IbHOTO PACTBOPA MEIHOTO MBLIA.

1.6. Boicanuganue mbria.

B npoOupky maymmBaror 2 — 3 M BOOHOTO pacTBOpa MbLIA, MOJOTPEBAIOT €0 U 3aTEM
BHOCAT, NP IEPEMENINBAHUM CTEKILIHHOW MAJIOYKOM, CYXOHM XJIOpHUA HATPUSA OO0 ITOIYUYCHUS
HACBIMIIEHHOTO pacTtBopa. [To mepe HacemieHnsa pacTBOpa XJIOPHIOM HATPHS, PACTBOPUMOCTE MBLIA
YMEHBIIAETCS, PACTBOP HAYMHAET MYTHETH, U 3aT€M HATPUEBOE MBLIO BCIUIBIBAET HAM MIPO3PAYHON
AKUIOKOCTEI0O B BHAE TBOPOKHUCTEIX XJIONMBEB. IJTOT IPOLECC HA3BIBAIOT <(BBICAIMBAHUEM)» U
MPUMEHAIOT B JIAOOPATOPHOU NMPAKTUKE U B IPOMBINIJIIEHHOCTH IPU BBIAEICHUH OPTAHUYECKHX
BEMIECTB U3 BOJHEIX PACTBOPOB.

1.7. IMyaveupyrouiiie CeoUCH16a Mblida.

B nBe npoOupkn HamuBawT mo 2 — 3 KAamad OOJACOJHEYHOro macia. B ogHy u3 HuUX
NPWIABAIOT 2 MJI AUCTWIIMPOBAHHOW BOIBL, a B apyryoo — 2 mn 1%-HOro pacrsopa MsLia.
JHEPruuHO BCTPAXUBAIOT 00e mpoldupku. Urto BEI HaOmromaere?

Onvim Ne2 Cnooicnoie 3¢puput opzanuueckux kucnom. Peakyus
smepudurxayuu. I'uoponus cuoscnoix sgpupoe.

PeakTHBBI: STUIOBEIN 3(QUp, NE€AIHAS YKCYCHAS KWCIOTA, KOHIICHTPUPOBAHHAS CEpHAsA KUCIOTA,
20%-u51i1 pacTBOp cepHOM KUCTOTEI, 10%-HEBI pacTBOP TMAPOKCHIA HATPHUA, U30AMIIOBEIN CITUPT,
YKCYCHO-3TWIOBEIA »¢up (drumanerar), 30%-Hell pacTBOpP TUAPOKCHAA HATPHUA, HACHIIICHHBIN
PacTBOP XJIOpHUAA HATPHA.

ObopyaoBanue: Bonsguas 0Oansa, TEPMOMETP.

2.1. Peaxkuusa ysmepugurkauuu. Ionyuentte ykCycHo-3mun06020 3¢upa (Gmunayemama).

Karammsaropamu peaknum STepu(pUKaniy  CIOyKaT MUHEPANBHEIE KHCIOTEL: CEpHafd,
cosistHasA. JJ1s BEIACHEHUS POJIM MUHEPAIEHOW KUCIOTEl PEAKIMIO STEPU(PUKAINN ITPOBOIAT B ABYX
BApPUAHTAX: C Karamms3aropoM u 0e3 nHero. B mepBou npoOupke (CyxoM) CMEMMBAIOT 2 MI
STWIOBOTO CIIMPTA, 2 MI JIEAAHOM YKCYCHOM KHCJIOTBHI U 2 KAaIUIM KOHIEHTPUPOBAHHOM CEPHOU
KACIOTE. BO BTOpyI0O MpOOUPKY (CYXyI0) K AHATOTMUHON CMECH ATUIOBOTO CIMPTA U YKCYCHOM
KUCIOTHI KaTAM3aTtop He no0asmsroT. Cmecu B 00enx mpoOUpKax MEPEMENINBAIOT BCTPAXUBAHUEM
n HarpesatroT 8 — 10 munyT B BomaHou Oane mpu temmeparype Boael 65 — 70°C. (Peakumonnas
CMECh HE momkHa Kumers!). 3arem 00e mpoOupkm oxnaxkparoT. [{md BeimeneHus U3 pacTBOpa
YKCYCHO-3THUIOBOTO 3(pupa (3THianerara) K cCoaep:xumMomy odenx npodupok godariaor no 3 — 4
MJI HACBIMIEHHOTO PACTBOpA XJIOpHAA HATPUS (BRICAIMBAHME). JTUNAIETAT BCILUIBIBAET B BUIE
OeCUBETHOM KUIAKOCTH C MMPUATHBIM 3aITAX OM.

B 0nMHAakOBBEIX M KOMMYECTBAX 00pa3yercs STUIANETar B AByX Npodupkax?

Hamnmre ypaBHeHne peakuuu o00pa3oBaHWsA JTWIALICTATA W PACCMOTPUTE MEXAHW3M
peaKIu STEPU(PUK AL

2.2, llonyuenue uzoamunayemama (2pyuiegoil 3CCCHUUN).
B cyxou mpoOupke cmMemmBarT 2 MJI M30aMUIOBOTO COMPTA, 2 MI JIEASHOM YKCYCHOM
KACIOTEl U 2 KAariyd KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHL. PeaknuoOHHYI0O CMECE HArpEBAlOT B

KUTANIEH BOAsHovMBaneoesH 0 MUHYT, HOCIE 4UEro OXJAXIAIT W BBLUIMBAIOT B ONPOOUPKY C
EXTP

o 3 O Noanu
XQIOMHOM EE‘&&@ . %&gﬁgﬁ;ﬁéﬁfﬁmg%@@mﬂmﬂaﬂ BcmieIBaeT. OOpamiaroT BHUMAHHE HA €0

HHENu lle6ayxosa TaTtbAHa AnekcaHapoeHa
Hamumwure }’pﬂBHE‘H’I«’IE pEﬂKHIﬂ{ DGPEHDBHH'HH H30daMHII4A1eTara.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2.3. Tuoponus cnoxcuvix 3¢upos. Bausunue ycioguu peakulli _HA _CKOPOCHIb _2UODOIU3A
Imurayemamd.

B tpu npobupku nanmusaror mo 2-3 mu stunanerara. B oagny npobupky goOaBmaroT 1 m
BOOBI, B napyryto — 1 wmm 20%-HOro pacrBopa CEpPHOM KHCIOTHEL, B TpPeThi0 — 1 M
KOHIIEHTpUpPOBAaHHOTO pacrBopa (30%-moro) rumpokcuma Harpusa. PeaknuoHHele CcMmecH
OEPEMENINBAIOT BCTPAXUBAHUEM, MOCIE UETO MOMEMIAIT MPOOMpKH HA 5—10 MUHYT B BOJASAHYIO
Oanro (Temmeparypa Boasl B Dane 65-75°C).

[locne OkoOHUaHWA OMBITA CPABHUBAIOT, HA CKOJIBKO YMEHBIIWICSA OOBEM HTHJIAIIETATA B
KaKIOU MpOoOMpKE, W AEMAOT BBIBOA O CKOPOCTH THUAPOIW3A €r0 B HEUTPATBHOW, KHUCIOH H
MIETOYHOU Cpenax.

Haminmre ypaBHEeHNE peakiyi THAPOIN3a STUIALETATA B PA3HBIX CPEax.

Onoim Noe3 Ancudpuowvt KapoorH06bIx KUCIOM.

PeakTHBBI: YKCYCHBIM AHTUAPUI, THAPOKAPOOHAT HATPUA, STWIOBBEIM CIHPT, 1%-HBIM PacTBOP
TUIPOKCHUAA HATPHA.
OOopyaoBanue: BoggaHas OaHs, MUITETKA.

3.1. Bzaumooeiicmeue YKCYCHO20 aH2UuOpuoa ¢ 60001l.

B nmpobupky nmomemiaror 2 mut BoAael U | mur ykeycHoro anruapuga. Cmecs B30anTHBAOT.
Yepes nekoTOpoe BpeMs OHA PacCIanBaeTCA, YKCYCHBIM aHTHAPHUA 00pa3zyeTr HuxkHuM ciaou (p=1,08
r/mun). Ilpu ocTopokHOM HArpeBaHuM (IPU BCTPAXUBAHUM) IMPOUCXOIUT THIAPOJIHM3 YKCYCHOTO
AHTUIPUAA U CMECH CTAHOBUTCS OTHOPOIHOM.

Harmmmure ypaBHeHHE peakuuy TMAPOIM3a aHTUAPUAA YKCYCHOM KHUCIOTEL U PACCMOTPUTE
MEXAHHU3M PEAKIHNU (SN).

3.2. Bzaumoodeiicmeue YKCYCHO20 an2uopuoa ¢ 2HOPOKCUOOM_HAMPUA.

B npoOupky namuBaror 0,5 mu ykcycnoro anruapuaa u | mn 1%-moro pacrBopa
ruapokcuna Harpus. [Ipu BcrpsaxuBanmum o0pasyeTcs 0 JHOPOIHBIN PACTBOP.

Hamimure ypaBuenune peakiuu. [logemy co miemouamm anruapujg yKCYCHOW KUCIOTEL
pearupyer jerye, 4em ¢ BOI0H?

3.3. Auunuposeaniie 3mus106020 CHUpma YKCYCHbIM aH2UOPUOOM.

B mpoOupke cmemmBaroT 2 MJI OSTHUIOBOTO CIOMpPTa U | MI YKCYCHOTO AaHTHIPHUIA.
PeakiinonHyroo CMECh HATPEBAIOT HECKOIBKO MUHYT B BOOAHOU OaHe (Temmeparypa Boasl 65-75°C).
3areMm poOaBmaroT 1—2 mur BOOEI M HEUTPAIM3YIOT CMECE ruapokapOonarom narpus. [loasmaerca
3amax HTWIALETATAa U HA MOBEPXHOCTH 00pa3yeTCs €ro CI0u.

Harmnmre ypaBHEHME pEaKkMM aluIMpPOBAHUA STHIOBOTO CIUPTA YKCYCHBIM aHTHIPHUIOM
U PACCMOTPUTE MEXAHU3M PEAKINU (SN).

Bonpocet u 3a0anus ona camokonmpoia

. M3 COOTBETCTBYIONMX HENPENENbHBIX YIJIEBOAOPOOOB, HNPUMEHASA PEAKINI0 OKCOCHHTE3A,
MOJIYYUTE CAECAYIOMINE KHUCITOTHL:

a) 2,3-ITMMETWINEHTAHOBYIO,

0) 3-METUANIEHTAHOBYVIO,

B) 2,4- TUMETUTEK CAHOBYIO.

JInsg kaxa0u U3 KMCJIOT HAIMMUILWTE MO0 OTHOW PEAKINN, XapAKTEPU3YIOMIEN €€ KUCIOTHBIE CBOMCTBA.

2. Hamaumire npsxns AOBOM KHUCIOTHL PEAKIMU 00pa30BaAHUA AHTUAPUAA, XIOPAHTUIPUIA,

AT, THAORU L0 D, BOL MU K Q3MQAHEIMI CTIOCOGav.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3. Hamumwure ypaBHEHUs peakuuid THAPOIN3a CAEAYIONINX COETUHEHNM:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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a) CH;—COOC(CHz3)3 0) CH;—CH—CH,—CN
CH;

B)NC — CH,—COOC;H;s r) HoNOC—CH,—CH,—CONH>

4. 3anomHUTE CXEMEBI TPEBPAILIEHUIN

b

2) CHi—CH=CH,__HBr o _KCN  p 2H,O/H' ~p Br, . KCN g
2H,0/H* 2C,H.OH/ H*

>E > K

6) CH;—CH—COOH — /Y \_ NaOH(cnp=p) .y HBr ,g_KCN

CH;

b 4

2H,0/H"

> J|——> K

r) CHy—CH,—CO—CHi, AH] | o _S0CL ¢ Mgodup .y COopup

b

H,O/HC > 1 N, gty KOBr 4

JlabopaTropHas pabdora 15
Tema: Henpeae/ibHbIe 0JHOOCHOBHLIE KAPOOHOBLIE KHC/IOThI.
Ile/ib10 padOThI ABIAECTCA N3YUEHHE XUMHUECKUX CBOMCTB HEMPEAEIbHBIX KAPOOHOBBIX KUCIOT
@opmupyeMble koMmerennun: [1K-4.

Onvim Nel Cgoiicmea 01e1iH060I KUC/10MbI.

PeakTuBbl: onewHoBas kKucaota, 3%-HeM pacTBOp mnepmanranara kamus, 10%-HBiil pactBop
KapOoHara HaTpusA, OpoMHaA BOAA (HACHIILIEHHBIH PACTBOP ), KOHIEHTPUPOBAHHAA a30THASA KUCIOTA,
MEIb (CTPYKKH WIN IIPOBOJIOKA).

1.1. Peaxyus 0/1euH060I KUCTIOMBL C OPOMHOIL 8000IL.

B nmpoOupky nHamuBarotr 2 i1 OpOMHOM BOOEI M BHOCAT OKOJIO 0,5 T OEMHOBOM KHUCIOTHI.
CMech SHEPTrUUHO B30AITEIBAIOT.

Yro npoucxomut? Hamimmre ypaBHEHHE peaknmu.
1.2. OKucnenue 01eUH 060U KUCOMbL NEPM AH2AH AMOM KA.

B mpobupky nmomemaror 1 mn 5%-noro pacrsopa mepmanranara kamis, 1 mm 10%-noro
pactBopa kapOonara Hatpus u (0,5 MI OJIEMHOBOM KUCIOTEL. CMECH SHEPTHYHO MEPEMENINBAIOT.

OTmeuaroT N3MEHEHUA, MPOUCXOIANINE C PEAKIIMOHHON CMECHIO.

Hamimure ypaBHeHne peakiyui 1 mogoepure k03¢ (PUIINEHTHI.
1.3. H3omepuzanuua 01euH 060l KU C0MbL 8 31aUOUHO08YI0 (msza!l).

B mpoObupky BuHOCAT mpumepHo 0.5 — 1,0 mm ONEHHOBOM KHMCIOTB, HEMHOTO MEIHBIX
CTPYKEK (MIu TPOBONMOKU) U nolaBmsror 1 — 1,5 M KOHIEHTPUPOBAHHOM A30THOM KUCIOTHL.

Conepxnmoe TpoOUPKH OCTOPOKHO MEPEMEINBAIOT U CTABAT B INTATUBE B BEITKHOM mKad Ha | —

1,5 g. [IOKYMEHT MOAMNCAH
’ SNEKTPOHHOW NOAnNMUChLIO

CeprndABHS MIMEHEHA TROUCK et R EPOOHpKe? Hamummre cxeMy peaximm.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Bﬂﬂpﬂﬂhl H 3aJ1aHHA 111 EHM{}R{}HTP{}.]IH
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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1. Hanummure crpykrypHyto (popmyny OJI€MHOBOU KUCIOTH U HAUINTE «(10THOE YHCI0» U
«KHCIIOTHOE YHCIIO» ef.

2. Hamummre cTpykTypHyI0 (JOPMYNy TMHOAEBOU KUCIOTE U HAUIUTE «HMOIHOE YUCI0» U
«KHCJIIOTHOE€ YHCIIO» €€,

3. Hammmmre cTpykTypHYI0 (POPMYyIy JTMHOJICHOBOHM KUCIOTEL M HAUIUTE «G0JHOE YHCIO» U
«KHMCJIOTHO€ YHCIIO» €€.

JlabopaTropHas pabora 16
Tema: ZKupsl 1 MacJia.
Ile/ib10 padOThI ABIAECTCA N3YUEHUE CTPYKTYPBI, CBOUCTB KUPOB U MACE.
@opmupyeMbie koMmerenmun: [1K-4.

Onvim Nel Kuper u macaa.

PeakTHBBI: STUIOBBIM CIUPT, OUSTHJIOBBIM S(PUP, UYETBIPEXXJIOPUCTEIM YTIEPOd, XI0podopm,
OeH3011, cMeCh ATUIOBOTO crmpra ¢ 0enzonom (1:1), 5%-He1i1 pacTBop rugpokcuaa Hatpusa, 3S%-
HBIH pacTBOp kapOonara narpus, 0,1 H pacrBop ruapoxcuaa kamas, 1%-ns1it pacteop meuia, 10%-
HBIH pacTBOp kapOoHara Harpusa, pacrBop Oenka, 1%-uei pactBop (penondranenna, 0,05%-nb1i1
COUPTOBOU pacTBOp moma, 2%-HeIM KpaxMaaeHbId Kieucrep, 10%-mein pacTtBop nepmanranara
Kanmua, 15%-HBIM pacTBOp THUAPOKCHUAA HATPUA, XJIOPHA HATPUA (HACBIIMICHHBIA pPAacTBODP),
MOJCOTHETHOE MACIIO, CBUHOM (TOBS KU WM OapaHuil ) ’KUP, CEMEHA MOACOTHEUHNKA (MM JThHA).
ObopyaoBanue: (umsTpoBabHAA Oymara, HOXHUIEI, Operkn, KomOel konuueckue (50 — 100
M), Oansa BOIAHAA, BO3AYIIHBIE XOJOIWIBHUKA U KOHUYECKHE KOIOBI, TEPMOMETP, XUMHUYECKUE
crakansl (50 — 100 mu), papdopoBeie CTYNKH, TPOMEBITEIH ITECOK, ITPOOKN C 0OPATHEIM BO3IYIIHEIM
XOIOANIEHUKOM, XUMUYECKUE BOPOHKHU, MEPHEIE UIUHAPEI (10 v).

1.1. Pacmeopumocntb JcUpog U Macel 6 0P2aHUYeCKUX paci eopunt enax.

B gereipe mpoOupky HATMBAIOT MO 2 Karuid DOACOJNIHEYHOTO Macna v A00aBisioT mo 2 mil
OPraHUYECKHUX PACTBOPUTEINEH: B IMIEPBYIO NPOOUPKY — STHUJIOBEIM CIHPT, BO BTOPYIO — TUATHIOBBIN
5(pUp, B TPETBEIO — XJIOPO(POPM, B YETBEPTYIO - YETBIPEXXJOPUCTHIN yriaepon. ComepKuMoe BCeEX
OpPOOUPOK SHEPTUUHO BCTPAXUBAOT. B KAKMX pACTBOPUTEIIAX MACIO PACTBOPAETCA?

[TpoOupky, B kOTOpOH 00pa30BaIaACh 3MYIBCUS, HATPEBAIOT 10 HAYWHAIOMIETOCA KUIIEHUS U
BCTPAXUBAIOT. Y BEIUYHUBAETCA JIM PACTBOPUMOCTE IPH HATPEBAHUN !

OmeIT MOBTOPAKOT, HO BMECTO ITOACOJHEYHOTrO MAciaa B HPOOHMPKH € OPraHUYECKUMH
PaCTBOPUTEIAMH BHOCAT HEOOJBIIOE KOJIMYECTBO KUBOTHOIO KHUPA (CBHHOTO, TOBMKBETO WIH
Oapansero cama).

1.2. Ixcmpazupogarnie scupa U3 MaciuyHblx CeMaH.

CMmemuBaoT 2 T CEMAH MOACOJHEYHHUKA (WX JIbHA) C IMECKOM M TIIATENHHO PACTHUPAIOT B
crynke. M3MmensueHHbsIe ceMeHa MMEPEHOCAT B TPOOUPKY, mpuimBaroT 5 Mt xjopodopma (mm CCly)
U MIEPEMEMIMBAIOT COAEPKUMOE NPOOHPKH CTEKIIATHHON Manodkou. [Ipodupky 3akpriBaroT nmpoOkou
C OOpaTHBIM XOMOAWIBLHUKOM M HArpeBaroT B BomaHOU Oane mpu 75 - 80°C B Teuenme 10-15
MuHyT. [locne oxmaxnenus OT(PUIBTPOBBEIBAIOT HEMHOTO PACTBOPA M HAHOCAT HECKOJIBKO KAIIEIh
ero Ha (QumeTpoBaTEHYIO Oymary. Ilocme ucmapenus pacrBopurens Ha Oymare oOpasyercs
MACJITHOE IIATHO.

1.3. Imynvcuposaniie Jcupos U Macel.

B mate mpoOupok BHOCAT mO 2—3 Kamiau MOACONHEYHOTO MACHIA, 3areéM J00aBIAOT B
MEPBYIO MPOOUPKY 3 MJI BOOEL, BO BTOPYIO — 5%-HBIN pACTBOP TMAPOKCHAA HATPHUSA, B TPETBIO — 3
M 5%-HOTO pacTBOpa kapOoHAra HATpPU:A, B YETBEPTYIO — 3 MJI pacTBOpPA MBLIA, B MATYH) — 3 MII
pacTBopa Oenka.

CG,I[EPHCMEHEW SHEPIUYHO BCTPAXUBAOT, IMMPOUCXOIUT 00pa30BAHUE SMYJIbCHH.
I 1 T W —— —

ATACE) QETOMHHBAEAMYABCUS U B KAKUX — HEYCTOMYMBAA (IPOM3ONULIO PACCIOEHHUE,
MPUBOJANIEE K MOABIECHHUIO CI0A MACJIA HA TOBEPXHOCTH KUJIKOCTH).

{ HenpeoeabHOCH U Jcupa UOOHBIM YU CTTOM.

34




ﬁﬂﬂHﬂe UHMCIIO — 3TO KOMWYECTBO TPaMMOB 1oa, npucoenunstonieroca k 100 r xupa. Uem
OOJBIIIE BEIMUHMHA MOIHOTO YHCIa, TEM OONBINE TBOWHBIX CBA3EH HAXOMWUTCA B OCTATKAX BBICIIMX
KHCIIOT, BXOOAMINX B COCTAB TPUIIMILIEPHUAOB (KUPA U MACHA).

B konuueckyro konOy émkoctero 50 — 100 s namuBaror 10%-Horo pacrBopa
PacTUTENRLHOTO Macia B xmopodopme, modasmmor 2 kammu 2%-HOTO pacTBOpa Kpaxmana U II0
KAmIAM, IPA SHEPrHYHOM BCTPAXUBAHWH, NpuaMBaroT U3 Oroperku 0,05%-HB1 CIMpTOBOU PACTBOP
014 OO MOABJIEHUSA CUHETO OKPAIIUBAHUA (HA MMOBEPXHOCTH MOABISIETCS CHHEE KOJBIO).

Paccuuraire MOZHOE YMCIIO B3ATOTO BAMM LA OIBITA PACTHUTENRHOTO Macna. Hamumwre
YPaBHEHUE PEAKIIAN ITPUCOCTUHEHNA HOAA K CTEAPOIUOJIEUHY.

1.5. Onpedenernie KUCIOMHO20 YUC1a MAca.

B xonmueckyio kon0y emMkoCTeio 50 MJI pacTBOpSIOT 2 T' PACTUTENHHOTO MACIA B CMECH
crupra ¢ OenzonoMm (1:1) u mpubaBnsror 2 kamm couproBOro pacreopa (enondranenna. K
pacTBOpY Macia MmO KamiaM, IpH BCTpaxuBaHuu, npodasmaor n3 Owperku 0,1H pacrsop
TUIPOKCUAA KATUA J0 NOABIEHUS OIMeTHO-PO30BOM OKPACKH, HE MCUE3AIONIEN TTOCIIE B30AITRIBAHUA.
Onpenemure, ckoneko mia 0,1 H pacTtBopa rugpokcuaa Kamusa U3pacxOJgOBAHO HA HEUTPATU3ALIMIO
CBOOOIHBIX JKUPHBIX KUCIOT, COAEPKANINXCA B 2 T MACHA.

Paccuuraire KUCIOTHOE YMCIIO UCCIEAYEMOTO KUPA.

1.6. Bzaumooeiicmeue pacmumeibHo20 _Macia C_600OHbIM _DACHEOPOM_nepMaHzanama_Kaaius
(peakuus Baznepa).

B mpoOupky nHamiBaroT npumepro 0,5 v moacomaeunoro macina, 1 s 10%-1oro pacreopa
kapObonara Hatpus u | mm 2%-HOro pacrBopa mepMaHraHaTa Kaausd. JHEPrUYHO BCTPAXUBAIOT
comepxkumoe npodupku. GuoneTopas OKpacka MEPMaHraHATA KAUA MCUE3aET.

Harmmmwre ypaBHEHUE pEAKIMU B3aUMOAECHCTBHUA AUMAILMHUTOONEHMHA C MEPMAHTAHATOM
KaJIusd B BOOTHOM cpene u nonoepure KO3 () PUIIUEHTEL.

1.7. OMbLIeHUE JicUpa CRUPILOGLIM DACHIEOPOM 2UOPOKCUOA HAMPUSL.

B kommueckyro koady émkocteio 50-100 mn momemiaror 1,5-2 r© TBEpmoro xkupa u
npunnuBarT 6 M 15%-woro cmmproBoro pacrsopa rumpokcuaa Harpusa. KonOy 3akpeBaroT
MpoOKONH C BO3AYIIHBIM XOJOIUIBHUKOM, MEPEMEMIMBAIOT PEAKIMOHHYI0O CMECh M HArpeBaroT
KO0JIOy B BOAAHOU Oane npu BCTpsxuBaHud B TeueHue 10—12 munyr npu temmeparype 80°C. [l
OMPENEICHUA KOHIIA PEAKIMM HECKOJIBKO KAamelb THUAPOIW3aTa BBUIMBAKT B 2—3 M TOpAYEH
OUCTHUIJUIMPOBAHHON BOJBI: €CIM TMAPOIU3AT PACTBOPAETCA ITOJHOCTBIO, 0€3 BBIJICIIEHUS KAlelb
KUpa, TO PEAKIUI0 MOKHO CUMTATh 3aKOHUEHHOU. [locne OkOHuUaHusA OMBIIEHMA W3 THAPOJN3ATA
BBICAIUBAIOT MBUIO M00aBieHueM 6 — 7 M TOpPSYEro HACBIMIEHHOTO PAacTBOpA XJIOPpHAA HATPHAL.
Beraensronieecs MBLIO BCIUIBIBAET, 00pa3ys HA mOBEPXHOCTU pacTtBopa cinoul. [locne orcranBanus,
CMECh OXJIAKIAIOT XOJIOAHON BOIOM, 3aTBEPIEBIIEE MBIIIO OTIENSIOT.

Hamnmre ypaBHeHHE peakiuy OMBLICHHMSA TPUCTE€ApHHA TMAPOKCHUAOM Harpusa. Hazosure
MPOAYKTHL PEAKIHH.

Bﬂﬂpﬂﬂhl H 3aJdaHHui Il CAMOKOHTPOJISA

L. Hanmummre cTpykTypHBIE (DOPMYIIEL CIENYIONINX KAPOB:

a) 1,2,3-tpuoneonmrnunepun, 0) 1,2-guoneonn-3-naiss MUTOUITIIUIEPHH,

B) l-oneownn-2,3-aunans MUTOWITINLEPHH.

Jlaitte onpeneneHne NOHATUAM «H0THOE YUCI0», «KUCIOTHOE YUCI0». JJ1d Kakoro xupa HogHoe
UMCII0 BRITIE U ToueMy? OTBET MOATBEPAUTE COOTBETCTB VIOIIAMHI PEAKITMAMUA.

2. Hanmummure cTpykTypHYI0 (POPMyIy OI€0MATEMUTOCTEAPUHA U YPABHEHUS PEAKIIUH 3TOTO
TPUTIHLEPUIA:
a) co menammm%amza MaHTaHaTa KaJis,

61 a0aopo oS K TOIEY S B,
B ﬁﬁaﬂmeﬁam@mmma&mgnpu HATPEBAHHH ).
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3. Kak MOHO OTIUUUTE APYT OT APYTa OO0 XUMHUUYECKUM CBOMCTBAM CIEIYIONIUE
TPUTIIMLIEPUIEL: 4) TUOJIEOCTEAPUH; 0) TaypUHO IMTATEMUTHH. Hamimmre ypaBHEHUS PEAKIIHI.

4. Hanmumwure ctpyktypHyto popmyny Oyrupooneonamsmuruna. O0padoraiire rmuuepus a)
1ooM, 0) pacTBOPOM mIen04u (IIpu HarpeBaHnun). Hamimmure ypaBHEHUS peaKIvi.

5. Hamummre ypaBHeHME peakiuy THAPUPOBAHUA TPHOIEHHA. UTO MOJIyIUTCSA TPH OMBLUIEHHUH
TPUOJIENHA MIEN09b0? Hanmummre ypaBHEHNA PEAKIMHM U HA30BUTE ITOMYYAONINECT COETUHEHUA.

0. Hanumwure CTpykTypHYIO (DOPMYyITY ITOJIHOTO TPUTACLHEPHIA TUMHOJIEBOH KUCIOTEL.
[TpuBemuTe ypaBHEHN PEAKIMIL STOT0 TPUTIIHIIEPHAA: ) C HOO0M, O) ¢ BOTHBEIM PACTBOPOM
MIEIOYH (IIPU HATPEBAHHH ), B) C BOZOPOAOM (B MPUCYTCTBUH HUKEIA ).

7. Harmmmre ypaBHEHHE pEAKIIMH THAPHPOBAHUA JIMHOJIEO0 TUOJIENHA. UTO MOJydUTCA, ECITH
HOAENCTBOBATE HA STOT MIUIEPHI BOJOM (B MPUCYTCTBUU CEPHOM KMCIOTH)? Hamumure

ypaBHEHHE PEAKIINH.
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BeeeHnune

[lensavm ocBoenmsa puciunmiHel «OpraHundeck ol XUMUA» SBILAIOTCA:
- m3yueHNe  (QyHJaMeHTa/IbHbIX 3aKOHOB OPraHMYecKOM XUMHHU Ha 6ase KOTOPBIX

paccCMaTpHBAKTCA TeOopeTUYeCKHe OCHOBBI  TEeXHOJIOTUHM NPOAYKLHU O00IeCTBEeHHOT0
[MUTAHUA;
- U3YUEHHE MPOIECCOB OPTAaHUYECKON XMMHUH HA COBPEMEHHOM HAYYHO-TEXHUYECKOM YPOBHE.

3amagyamMu OCBOEHUSA TUCHUILTUHEL «OPraHndeCcKON XUMWA» ABIIAIOTCA:

-U3YUYEHUE OCHOBHEIX MOHATHM M 3aKOHOB OPTaHMYECKOW XUMUHU B 00BEME, HEOOXOTMMOM
o npo()eCCHOHANBHON OEATEILHOCTH CHENHUATUCTOB B 00JACTH MUIIEBOM HPOMBINLUIEHHOCTH,
HAYYHBIX OCHOB XHMHMYECKMX METONOB AHAMW3a IJI1 KOHTPOIA COOMOJEHMA HKOJIOTHYECKOU
0€e30macHOCTH OPOAYKTOB ITUTAHUA;

-— npuoOpereHne yMEHHHM II0 METOJAM MCCIEOOBAHUHW B OPraHUYECKOM XWUMHH, CBI3aHHBIX C
MUOIEBOU MTPOMBINUIEHHOCTEIO

Jluciiunmmina «Opranugeckas XuMIsD» OTHOCHTCS K OTUCIMIUTMHAM 0a3zoBor wactu Omoka bl
(b1.B.02). E€ ocBoenue npoucxoaut BO 2 CEMECTPE.

1. O0mas XapakTepHCTHKA CAMOCTOATE/ILHOM padoThI CTYAeHTA NPH H3Y4YeHHH
THCHHILTHHBI «Opranmyeckas XHMHU

[lenpro  CaMOCTOATENRHOTO M3YUCHUA JUTEPATYPHI MO TEMAM JUCHUIUIMHEL SBISIETCA
MOATOTOBKA K CODECenoBAaHME C NMPENMONABATENEM IO TEMAM TEOPETHYECKOTO MATEpPHUAIA. 3amadeH
CAMOCTOSATEIFHOTO W3YUCHUA JUTEPATYPHI IO TEMaMm IUCHMIUIMHBEL SABJIAETCSA KOHCHEKTUPOBAHUE
CTYZEHTOM TE€M JUCIUIINHEL.

CamocrosrensHas padora CTyOEHTOB MPU M3YUEHUM JUCHMUILIMHEL «OPraHuuecKas XUMUA»
MPENYCMATPUBAET CIEOYIONIAE BUIBL: CAMOCTOATENBEHOE M3YUEHUE JIATEPATYpHl IO Temam [-16 u
MOATOTOBKY K J1a0OPATOPHEIM 3aHATHAM.

CamocroarensHas padbora — 570 paboTa CTyAEHTOB IO YCBOECHUIO 00M3aTENBRHON U CBOOOIHO
nonydaeMon wuH(popmanmmu no camooOpaszoBanHuto. lakasa ¢Qopma oOyueHus npuoOperaer B
HACTOAIIEE BPEM AKTYAIBHOCTh U 3HAYUMOCTE. E€ (pyHKUMeEn aBmaerca o0ecneueHne XOpOomero
KaueCTBa yCBOEHUA 3HAHWI, YMEHWM, HABEIKOB M MPO()ECCUOHATBEHBIX KOMIETEHIUN CTYOEHTAMHU
M0 W3ydaemMon IucnuiuinHe. B kadectBe (popM M METOZOB BHEAYOUTOPHOU PAOOTHI CTYIEHTOB
ABJAECTCS CAMOCTOATENbHAA padoTra B OMOIMOTEKE, KOHCIIEKTUPOBAHUE, padoTa CO CIEINAILHBIMHA
CJIOBAPAMHU M CIIPABOYHUKAMU, PACIIMPEHUE MOHATUWHO -TEPMUHOJIOTHYECKOTO armapara.

(DGPMHP}'EMI:IE KOMIIETCHIIHNHA JaHHLIMH BHIAMH TeATEC/ILHOCTH

Kon, popmymupoBka Kon, hopMynTHpoBka MHAUKATOPA [TnarupyemMble pe3yabTaThl
KOMITETEHIINH 00yUeHHs 11O TUCITUTUTHHE,
XapaKTepU3VIOIIHe STallbl

(hopMHpOBaHHS KOMIIETEHITHIA,

HHJINKATOPOB
MK -4 Crnocoben ONpeIEeNsTh U WU JI-11k.4 AHATH3UPYET CBOMCTBA, (PYHKLHMH, | AHATH3HPYET CBOHCTBA, (DYHKIIHH,
AHAIU3UPOBATh CBOMCTBA CBIPHA, KIAaCCH(HUKALIMID W 3HAYEHHE CHIPBEBBIX | KIACCH(PHKALHIO H 3HadeHHEe
nonydabpHKaToB i | KOMIIOHEHTOB, HX H3IMEHEHH IIPH | CHIPLEBLIX KOMITOHEHTOB, HX

POJIOBO/IECTBEH HLEE) H@ﬁw gﬁ?ﬁ HOJIOTHY eCKOH Dﬁp aboTke »  OCHOBHEIC | H3MCHCHHA IIpH TCXHOJIOI'HY ecKOH
BIIUAIONIHE HA SOFKNPOHEOMACONHEBPABICHHA HX HCITOJIE30BAHHA ITpH Dﬁp ab OTKE, OCHOBHEIC HallpaBJICHHA

TeserehoPr 6PN 43E HFERRTEHSH 7 APUHABUMOTEE ITHILEBLIX NPOJYKTOB  JIIA | HX HCITOJIL30BAHHS IpH
HEEEEs  WEOYV R SIRERO Bcat vbRtIieuenss  TToJlyueHHsd  0Oe30IacHOH | IMPOHU3BOJCTBE ITHILEBLIX [TPOJIVKTOB
FOTOBOIA npoaykuuy, | IPOJYKIHH BRICOKOI'O Ka4ecTBa. st obecrniedeHHst  MOJIYYEHHS
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3((EeKTHBHOCTE H HAJIENHOCTD KadecTsa.

[TPOLIECCOB TPOU3BO/ICTBA

U-2ng.4 OpraHuzyer BrIOOp, NPHMEHSET
METOEI H CpEACTBA H3MEPEHHH, HCITEITAHHIA

OcoznaeT  BeIOOp,  NPUMEHAET
METOIEl H CpeJcTBa H3IMEpPEHHIH,

M KOHTPOJSA Ui HCCJIEJOBAHHS KadyecTBa, | HCIBITAHHH M KOHTpOJIS [

0e30MacHOCTH CEIPBA M TOTOBOH NPOAVKIIHH | HCCIIEJOBAHHS Ka4ecTBa,
D€30I1aCHOCTH CBIPES W  TOTOBOH
P OJIYKLIHH

U J1-3nk.4 PazpabaTeiBaeT MeponpusiTHst 1O | YUHUTEIBAET  MEPOINPHATHSA 10

COBEPIIEHCTBOBAHUIO CHCTEMEI KOHTPOJISI | COBEPIIEHCTBOBAHHUIO CHCTEMEI

KadecTBa H ONTHUMHU3ALMH | KOHTPOJISI KAa4ecTBA U OINITHM H3al[HH

TEX HOJTOTHY ECKHX MPOLECCOB | TEXHOJIOIHYECKHX IPOLIECCOB

[MPpOHU3BOJICTBA ITPOJIYKTOB ITHTAHHA IMMpOHU3BOJICTBA ITPpOJYKTOB ITHTAHHA.

2. [lnan-rpaguxk BeinojiHenuss CPC mo qucuuiuinHe
2.1 TexHoJI0rH4YecKasi KAPTA CAMOCTOATE/ILHOM padoThI CTY/AeHTA

Konrr CpencrBa u O0BLeM 4acoB, B TOM 4HCJIE
peannsyem texnonorun | CPC KonraktH | Bceero
BIX B OLICHKH as pabora
OMITETCHIL U1 IeSTETHHOCTH .
o CTYIEHTOB
Wi, MpernoIaBa
WHIAKATOP TEIEM
a(oB)
Ounas ¢gopMma 00yueHHS
2 ceMecTp
-1 1.4 [Toororoka K Otuer 1o 6,48 0,72 7,2
N-2nk.s | maGoparopHEIM 1ab0PaTOPHEI
WI-3mcs | sansarisam M paboram
NA-1nks | CamocrosTensHOE KoHcnekr 83,97 9,33 93,3
WI-2nxs | usyuenme mreparypel
WI-3rks | mo temam 1-16
Hroro 3a 2 cemectp 90,45 10,05 100,5
3aouHas popMa 00y4eHHHA
2 ceMecTp
NI-1q¢s | [Toogroroka K OTtuer o 1,62 0,18 1.8
NU-2ncs | maGopaTopHeiM maboparopu
U-3mcs | samsrism BIM paboTam
N-1nks | CamocTosTEIBHOE KoHcnekr 151,605 16,845 168,45
W-2ncs | m3yuenme jmreparypsl
M1-3mea | mo Temam 1-16
Uroro 3a 2 cemectp | 153,225 17,025 170,25

3. KﬂHTpﬂ.]IhHhIE TOYKH H BHbI OTYHETHOCTH IT0O HHM

B paMkax peUTHHIOBOM CHCTEMBI YCHEBAEMOCTH CTYAEHTOB MO JIAaHHOM IUCLUILIMHE
OIIEHUBAETCS B XOJI€ TEKYMIETO0 KOHTPOIS M MPOMEKYTOTHOM aTTECTAIHH.

» MACAH
TE“ym'%ﬁmnnncbm

CepruPeH THHDORASH DI eHKa: 3HAHHICTYACHTA 0YHOH (PopMbI 00YUEeHH S

Bnaneneu:
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Ne /o

Bun nearensHOCTH CTYIEHTOB

Cpoku

KommuecTBo
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BEIITOJTHEH U OanIoB
1. JTaboparopuas padora Ne 2.3.4 5 Henens 20
2. JTaboparopuas padora Ne §8-10 10 Henens 20
3. JTaboparopuas padbora Ne 13,16 14 nenens 15
HUroro 3a 2 cemecTp 55

MakcuMambHO BO3MOYKHBIM Oamn 3a BECh TEKYNIMM KOHTPOIb YCTAHABIMBAETCS pPaBHBIM SS5.
Texymiee KOHTPOIBHOE MEPONMPUATHE CUUTACTCS CHAHHBIM, €CIH CTYOCHT MOJIY4MJ 34 HEro He
meHnee 60% OT yCTAaHOBIEHHOTO JJIA ATOT0 KOHTPOIA MAKCHUMAIBHOTO Oauta. PetuHroBeni Oanm,
BBEICTABIISIEMEIM CTYOEHTY 34 TEKYNIE€ KOHTPOIBHOE MEPONPUATHE, CHAHHOE CTYOEHTOM B
YCTAHOBJIEHHBIE TPA(PUKOM KOHTPOJBHBIX MEPONPUATHH CPOKH, ONPENENAeTCA CIEAYIONINM
oOpazom:

YPpOBEHb BBHIIIOTHEHHUSA KOHTPOIBHOTO PeirtunroBenit  Oamn B % or
3a0aHusA MAKCUMAaIHHOT0 OAJJIa 34 KOHTPOIBHOE 3aaHUE)

OTJIMIHBIN 100

XOopoumi 80

VY MOBJIETBOPUTEIBLHBII 60

HeynoBierBOpUTENEHEIN 0

IIpoMe:xyTouHas aTTeCTALHA
[Tpomexxyrounas arrecrauua B (popMe 5dK3aMEeHA NOPEayCMATPUBAET IPOBEOCHUE
00s3aTeMpHON HK3aMEHAIIMOHHOU npouenypel U onenuBaercsa 40 dammamu u3 100. Munnmanssoe
KOMMYECTBO Oa/wtoB, HEOOXOmMMOe [Oias MOOMyCKa K 9K3aMeHy, cocrtaBmier 33 Oama.
[TonmokuTenpHBI OTBET CTYAEHTA HA SK3aMEHE OLIEHUBAETCSA PEUTUHTOBEIMU 0AlIaMi B IUAIIA30HE
ot 20 1o 40 (20 < S.k; < 40), onenka menpme 20 0aI0B CUMTAETCS HEYTOBIETBOPUTENBHOM.
[lIxama cOOTBETCTBUSA PEUTUHTOBOTO Daiuia sK3amMeHa 1o S5-0anmpHOU CUCTEME

PelTHHIOBBLIHM 04/1J1 10 TUCHHILTHHE Ounenka no 5-0a/1JibHOH cHCTEMe
I5-40 OTaugHo
28 - 34 X0opomio
20 - 27 Y 10BAETBOPUTEITHLHO

WTorosas orneHka mo JUCHUILIMHE, U3YY4A€MOH B OTHOM CEMECTPE, ONPEIEIAETCI M0 CYMME
OamioB, HAOpaHHEBIX 3a PadOTY B TEUEHHE CEMECTPA, M DAUTOB, MMOJTYIEHHEIX ITPH CIAUE HK3AMEHA:

[lIxama nmepecuera peUTHHTOBOTO OayUTa Mo OUCHUIUIMHE B OLIEHKY MO 5-0a/IbHON CUCTEME

Peiimuncoentit 6a11 no oucuyuniune Ouenka no 5-oanivHoit cucmeme
88 — 100 OmiauuHo
72 — 87 Xopouwio
53 -71 Vooeremeopumenvro
<53 HeyooeremeopumenvHo
PelTHHIOBasl OlleHKA 3HAHHH CTY/AeHTA 3204HOI (opMbI 00YUeHHS He MpPeIYCMOTpeHA
AOKYMEHT MOAMNNCAH

SNEKTPOHHOW NOANWUCHIO
Ceprudmkar: 4:Mummmmmmnﬁn 0 H3YHEHHIO TEOPETHYCCROI'0O MaTepHaJia

B : L}
A fpu PaBoTe ¢TI P ATYPIbIMM MCTOYHMKAMY BAJKHO yMETh MPABMIIBHO YMTATh, TTOHUMATH M

34IMIOMHHATE [MPOYHUTAHHOC. I[.T[H [MOHUMAHHA CIHOXKHOTIO TEKCTd BAXKHO HE TOJIEBKO 6LITB
Nencteutened: ¢ 19.08.2022 no 19.08.2023



BHUMATEILHEIM ITPU YTEHUH, UMETh 3HAHWUA U YMETh UX MPUMEHATh, HO U BIAJETh ONPEIEICHHBIMHI
MBICTUTENBHEIMA TIpueMaMu. OIWH M3 HUX COCTOUT B KPAaWHE BAXHOCTH BOCIPHHUMATL HE
OTJIEIBHEIE CIIOBA, A MIPEAJIOKEHUA U JAKE [EJIbIE TPYIIIEI MIPEAIOKEHNH, T. €. a03a11bI.

[Ipu pabore ¢ murepaTypold HCHONB3YIOTCS BBIIMACKU (00A3aTENBHOE YCIOBUE BBIIMUCOK —
TOYHOE YKa3aHWE UCTOYHHMKA U MECTa, OTKyAa 3TO BEIMUCAHO). llenecoo0pa3Ho BEIMMCKU AEIaThs Ha
KapToukKax, uTo o0jeruaer Ux XpaHeHue U UCnojn3oBaHue. [Ipu 3amomHeHun KapTodek Ciaemyer
VUUTHIBATh, YTO JBA CAMOCTOATENBHBIX BOMPOCA 3aHOCUTH HA OJHY KAPTOUKY HEIb3s, T.K. 3TO
3aTPYAHUT WX KiIacCH(pUKanuio W XxpaHneHwe. Kaprouka nomkHa comepxare 0003HAUEHUE €€
COAEpKAaHUA, HOMEpP WM mHU(pP, YKA3BIBAONIMH €€ MECTO B KAapTOUKE, ATy 3arOJIHEHUS,
Ounbmiorpauueckne manHeie. 3aNMCH HA KAPTOUKE CIEAYET PACIOIaraTh HA OJHOWU CTOPOHE, OHH
OOJIKHBI OBITH UETKMMHM M OOCTATOYHO ITOJHBIMU. lIpym BEIMMCEIBAHMM LMTAT KpanHE BaKHO
COXpaHATh AOCONIOTHYI0 TOYHOCTH IIPU MEPENadud MBICIEH AaBTOpA, CTABUTH HMX B KABBIUKH.
[Iponmycku B nurare nomyckaroTcs (OTMEYAroTCs MHOTOTOYHMEM), HO OHHM HE NOJIKHBI U3MEHATH
CMBICIIA BBICKA3BIBAHMA. l{urara o0sA3arensHo qokHA OBITE CHAOKEHA YKA3aHHEM UCTOYHUKA.

B mpouecce paboTel HaQ N3yY4a€MBIM MATEPUAIOM COCTABIISETCS MJIAH B LEIAX 00JIEE€ YETKOTO
BBIABJIEHUH CTPYKTYPHI TEKCTA, 3aIIMCH CHUCTEMBI, B KOTOPON M3Iaraer Marepuan JAHHBIN aBTOp,
MOATOTOBKU K BEICTYIUIEHUIO, & TAKKE I HAMMCAHUS KAKOU-M00 padOTEI, 3aITMCH CBOUX MBICIIEH
C HOBOW CHUCTEMATH3AlMEN Marepuana. B miaHne MoryT BCTPEYaThsCa OTAENBHBIE [U(PEI U OPyTHE
(pakTHYECKHUE CBENEHMA, KOTOPBIE XOTSA W HE ABJLAIOTCA COOCTBEHHO IUIAHOM, HO HOMOTAIOT B
OyIyIieM ero UCmoab30BAHUHU (K MPUMEPY, MPH BEICTYILIIEHWH ).

[Tpn n3yuenun TeopeTnuecKkoro Marepruaia Tpedyerca COCTaBIeHNE KOHCIIEKTA.

KoHecmekT — 53T0 KpaTkas MHCBMEHHAs 3am0uCh CONEPKAHUA CTAaTbU, KHUTH, JIEKIIHH,
NPEOHA3HAYECHHBIE UIA ITOCJIEAVIONIETO BOCCTAHOBJIECHUA WH(OPMALIMHA C Pa3IMIHOM CTENEHBIO
TOJTHOTHI.

Koncrekr — 3T0 cucreMarudeckas, JOTMYECKH CBA3HAA 3alKCh, OOBEOMHAIONIAS IUIAH,
BBIMTUCKH, TE3UCHI WU, IO KpPalHEN Mepe, ABAa U3 ATUX TUIOB 3amucu. Mcxonda w3 onpeneneHus,
BBIITUCKH C OTAEIBHBIMHU ITYHKTAMM IJIAHA, €CJIM B [IEJIOM OHHU HE OTPAXKAIOT JIOTUKH ITPOU3BENECHUA,
€CIM MEXKIY OTAEIbHBEIMHI YACTAMM 3aMMCH HET CMBICIOBOM CBSI3M, — 3TO HE KOHCHEKT. B KOHCIIEKT
BKJIFOYAIOTCA HE TOJBKO OCHOBHBIE ITOJIOKEHUA, HO U JOBOJBI, X 000CHOBEIBAONIME, KOHKPETHEBIE
(pakTHl ¥ MPUMEPEI, HO 0€3 UX MOAPOOHOTO OMUCAHMAL.

KoHCnEKTHPOBAHNE MOKET OCYIIECTBIIATECA TPEMS CIOCOOAMH:

- IUTUPOBAHME (ITOTHOE WA YACTUIHOE) OCHOBHBIX MOT0KEHUN TEKCTA;

- mepenadya OCHOBHBIX MBICIIEH TEKCTA «CBOMMHM CIIOBAMUY;

- CMEIIAHHBIN BAPHUAHT.

Bce BapuaHThI TpeanonararoT UCII0JIb30BAHUE COKPAIIEHUH.

[Tpn Hamicanny KOHCITEKTA PEKOMEHAYETCS CAEAYIONIAA MOCIEI0BATENBHOCTD:

l. Ilpoamamm3upoBarek COAEpKAHME KAXKIOTO (PparMeHTa TEKCTA, BBIAEIAA OTHOCHTEIBHO
CaMOCTOATENBHBIE TT0 CMBICITY;
2. Bermenurs U3 Kaxa0M 4aCTH OCHOBHYIO HH(popManuio, yoOpaB m30bITOUHYIO;
3. 3amicate BCIO B@KHYIO O MOCIEOYIOMIETO BOCCTAHOBIEHHUSA WH(OPMAIMIO CBOUMH
CIIOBAMH WJIM LIUTHPY:, UCITOJIB3Ys COKPANICHHUA.
PaznensaroT yeTeIpe B KOHCIEKTOB:

JOKYMERT MNMOArnvcAH

- TeKCTY@BIEBAHON NOANMCHIO
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E

BHE,D,EHELLI[HM TateAHa AnekcaHgpoBHa
- CBOOOTHBIH,

NeicTew eNENIATIE TR I 9.08.2023
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TexeTyalbHBIN COCTOUT W3 OTAENBHBIX ABTOPCKUX IMUTAT. HEOOXOOMMO TOIBKO YMEHHE
BBIIEIIATE (Ppa3bl, HECYIIME OCHOBHYK) CMBICIOBYK) HArPy3Ky. JTO IPEKPACHBIH HMCTOYHHK
OOCIIOBHBIX BEICKA3BIBAHWM 4BTOpPA W MPUBOIMMBEIX UM (PAKTOB. TEKCTyaqBHBINI KOHCIIEKT
UCITOJIB3YETCA JIINTEILHOE BPEMSL.

IlnaHoBBIH — 5STO KOHCHEKT OTAEIBHEIX (PparMEHTOB Marepuana, COOTBETCTBYVIOMIMX
HA3BAHUAM MYHKTOB NMPEABAPUTEIBHO pa3padoTaHHoro miaaHa. OH y4uT moCIeI0BaTEIBHO U YETKO
M314araTe CBOM MBICIH, pabOTaTe HAO KHUTOM, 0000mas coaepxanue ee B pOPMyIMPOBKAX ILIAHA.
Takoi1 KOHCHEKT KpaToK, IMPOCT U ACEH MO CBOEH (popMe. ITO AETAET €r0 HE3AMEHUMBIM ITOCOOMEM
Opy OBICTPOM NOArOTOBKE NOKJIANA, BEICT YIJICHH .

CBO0OIHBIIN KOHCIEKT — WHIUBUAYAILHOE M3JIOKEHHE TEKCTA, T.€. OTPAXKAET aBTOPCKHUE
MBICIIH 4EPE3 Balle COOCTBEHHOE BUACHUE. [ pedyercs neranpHas npopadoTKa TEKCTA.

CBOOOIHBIN KOHCIIEKT MPENCTABIAET COOOM COUYETAHWE BBHINMCOK, IIMTAT, UHOTIA TE3UCOB,
qacTh €r0 TEKCTa MO KeT ObITh CHAOKeHa IIaHOM. JTO HauOo/1ee MOJTHOIIEHHBIN BUI KOHCIIEKTA.

TemMaTHyeckMH KOHCIEKT — M3JI0KEHUE WHPOPMALMHU O OJHOU TEME M3 HECKOJbKHX
MUCTOYHUKOB.

CocraBneHue TeMaTHIECKOT0 KOHCIIEKTA yIuT padoTaTe HAg TEMOW, BCECTOPOHHE 00 IyMBIBAS
€€, aHAIN3UPYsA PA3IMUHBIC TOUKH 3PEHUA HA OOUH U TOT k€ Bompoc. lakum o0pazom, sTOT
KOHCIEKT oOneruaer padoTy HaJQ TEMOU IMPH YCIOBUH UCTOIb30BAHUS HECKOJIBKUX UCTOYHUKOB.

OdopMmiienne KOHCIIEKTA

l. Ha3zBanme KOHCHEKTUPYEMOTO MPOM3BENEHUA (WM €r0 4acTH) U €ro BRIXOOHBIX TAHHBIX,
T.€. OnOmorpaduueckoe omicanue JOKyMEHTA.

2. Ilnan tekcra.

3. Hznoxenme Hanbomee CYMIECTBEHHEBIX IIOJIOKEHUN MW3y4aeMOro Marepuana (Te3UCHl)
MOCIENOBATENIBHO M KPATKO CBOMMM CJIOBAMH WJIM B BHIE LUTAT, BKJIIOYAS KOHKPETHHIE
(paKTEI U IPUMEPEL.

4. CocraBnsfa KOHCHEKT, MOKHO OTHEJIBHBIE CIIOBA M I€JBI€ NPENJIOKEHUSA MHUCATh
COKPAIIEHHO, BEIMMCHIBATE TOJBKO KIIIOUEBBIE CII0BA, IPUMEHATH YCIIOBHBIE 0003HAUECHUA.

5. UroOer (¢opMa KOHCHEKTA KAaK MOXKHO OOJ€€ HArIIgHO OTpakaia €ro COOep KaHue,
pacnojarante a03ampl «CTYNMEHBKAMHM» MONOOHO IIyHKTAM W IIOAIYHKTAM IUIaHAa,
OPUMEHSANTE PazHOOOpa3HEIE CHOCOOBI MOAYEPKUBAHUS, UCITOIB3YUTE KAPAHJANIA U PYUKH
Pa3HOr o IBETA.

6. Hcnmomsayiite pedepaTUBHEINT CHOCO0 W3M0KEHUA (HaAmpumep: «ABTOpP CUMTAET...»,
«PACKPBIBAET...»).

7. CoOCTBEHHBIE KOMMEHTAPUHN MOIATANTE HA MMOJIAX.

HUTOroBeIM OpOAYKTOM CAMOCTOATEIBHOTO W3YYEHHUSA JUTEPATYPHl IO KOHKPETHBIM TEMAM
ABIAETCA KOHCIIEKT, CPEICTBOM OIIEHKH JAHHOTO BHAA JOEATEIBHOCTH — colecemoBaHue,
TECTUPOBAHHUE.

Jlnga ycrmemHoro OCBOEHMA AWCIUILIMHEL, HEOOXOZNMO CAMOCTOSTENBHO OETATHHO M3YUYUTh
MPENCTABIEHHEBIE TEMBI IT0 PEKOMEHTYEMBIM UCTOYHUKAM HH(OP MALTHH

No Bunaer caMoCTOATENBEHOM PAbOTEI Pexomennyemeie HCTOYHUKH HH(PO pMAaTiin
/I
AOKYMEHT MNOANMCAH
ANEKTPOHHOM NoANUChLIO
C.Epnl wkat: 2C0000043ESABBB952205ETBAS00060000043E OcHOBHAM I[DHDHH'H' ME‘TD,I[H' HHTEPHET'
Bnangneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
TCIbHAA gecCKad PECYPCEI
1. CamocTOoATEILHOE H3VICHHC JTHTCPATYPLI IO TEMAM:

NeicTenTenen: ¢ 19.08.2022 no 19.08.2023
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Tema 1. OcHOBHEBIE CBEIEHHUA TI0 12 5 5 123
TV CIIUTLJINHE
Tema 2. AIKaHsl 1.2 1.3 2 1.2
Tema 3. AJIKeHBI 1.2 1.2 2 1.3
Tema 4. AnkamieHsl 1.2 2 2 1,23
Tema 5. AJIKWHEI 1.2 2 2 1.2.3
Tema 6. llukmoankaHsl 1.2 1.2 |
Tema 7. OcHOBHBIE TAJTOT EHIIPOM3BO THEIE 1.2 1,2 1.2 1.3
Tema 8. OMTHOATOMHBIE CITHPTEHI 1.2 4 1.2 4
Tema 9. MHOroaroMHsIe CIMPTEL: TPOCTHIE 12 4 1.2 3.5
pupe1
Tema 10. Anpaeruns: 1.2 1-4 2 5
Tema 11. Keronsr 1,2 1-3 1 1-3
Tema 12. Ilpenemsueie kapOOHOBEIE 12 3 5 1.4
KHACJIOTEL
Tema 13. Henpenensnsie kapOOHOBEIE 12 23 1.2 13
KHICJIOTHI
Tema 14. JKupsr 1,2 2-4 1,2 2-5
Tema 15. ApomaTnueckue yrieBoI0po bl 1.2 1.4 2 3.5
Tema 16. ApomaTnueckne CIUPTEI 1.2 1-4 1.2 2-5
Tema 17. Apomarnueckue CiMPTE 1.2 1-4 1.2 2-5
2.IToaroroBka k J1JadopaTopHsIM padoram
Jlaboparopusie 3anatus 1-17 1.2 2 1 4
3 | IlloaroroBka k YK3aMeHY 1.2 3.4 2 5
Bomnpocs! o codecenoBanms
KoHTponsHEIE BONIPOCE O TEME |:
1. 3amaum OpraHmuecKoOil XUMHUHN
2. Ucropuueckon pa3BUTHE OPTAHUYECKON XUMHUH
3. Teopusa crpoenue byrneposa
4. Ilpupoma KOBAIEHTHOU CBA3H.
5. Ilonatue o rmOpurmszanumu opoOUTaIe.
6. B3zaumuoe BmusHue aTtomMoB, 5 EKTHI.
KOHTpOnIEHEIE BONIPOCH O TEME 2:
|. Hanummre 3/1€KTPOHHOE CTPOEHHE ATOMOB YITIEPO1a B AJIKAHAX.
2. Hamumwure CTpyKTYpHEIE (DOPMYIIBEI H30MEPOB MIEHTAHA.
3. HazoBuTe mo cucreMarnyecKou HOMEHKJIATYPE TUMETHIIIPOMTMIMETAH.
4. Jlaboparopnsiii crioco0d momydeHus METaHa.
5. dusnueckue CBOMCTBA STAHA.
6. Hamucare ypaBHEHNE peakiiy TOPEHUA OPOIAHA.
KOHTpOIEHEIE BONIPOCH O TEME 3:
l. Hanummre 5J€KTPOHHOE CTPOEHUE aTOMOB YITIEPOIA B AJIKEHAX ITPU JBOMHOU CBA3U.
2. HﬂHHHJHﬂTg  CTDYKTYDHELC (popmyaer m30MepoB | -OyTeHa.
3. HazopwnemensHuTesMrdseCcK 0l HOMEHKIATYPE TPUMETHUIATHIIEH.
CepTih

1.

Bnapnéneu:

J.

Hill'aECDGGGG-#SEBABBEBEEEDEETBAEGGGEEIEIGﬂEItISE

WI&H@%WE&QJE}EHEHHH [MPOMAICHA JCTHAPHPOBAHHEM IIPOITdHA.

DOuznueckue CBOUCTBA YTHIICHA.

Neicurelda AMIIAITE VPARHEHH E PEAKIIUY ITOJTMMEPH ALY TPOITIIEHA.
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Hanmummure KaueCTBEHHYIO PEAKIMIO HA JBOMHYIO CBA3b

KOHTpOAEHEIE BONIPOCH MO TEME 4:

Hanumwure 3neKTpOHHOE CTPOECHUE aTOMOB YITIEPOA B AIKAAUEHAX IIPU JBOMHOM CBA3U.

Hamummre crpykrypaseie (popmynsr ankaqueHoB CiHe.

Hanmumwure crpykryphyto popmyny 2-metun-1.4-nenraguena.

Hanmumwure ypaBHeHue peaknuu monydeHus 1,3-0Oyranuena qeruapupoBanuem OyraHa.
Hanumwure ypaBuenue peakunu 1,3 Oyraguena ¢ HCL.

KOHTpOABEHEIE BONIPOCH O TEME 5:
Hanmummure 31eKTPOHHOE CTPOEHNE ATOMOB YIVIEPOJa B AIKMHAX IIPU TPOMHOU CBA3U.

Hanmumwure crpykrypaseie (popmynst ankuaoB CqHe.

HazoBuTe 1o cucreMarnuecKol HOMEHKJIATYPE STHIN30MPOIIALIETHIICH.
Cnoco0 rmomyyeHus aneruineHa u3 MeTana (yCaoBHA).

Mdu3nueckue CBOMCTRA alleTHIIEHA.

Hamummure ypaBHeHHEe peakiyy aieTWieHa ¢ HaTPHUEM.

Hanmummure KaueCTBEHHYIO PEAKLMIO HA TPOUHYIO CBA3E.

KOHTPOJIEHEIE BOITPOCEI IO TEME 6:
Hamummure cTpoeHne uKI0NeHTaHa.
Hanmummure CTpoeHne MKIOTEKCEHA.
MN300pazure CTpyKTypy UKIOOKTAHA.

M30mepus nUKI0AIKAHOB.
[TonsaTiie apoOMaTUIHOCTH TIHMKJIIOB.
[TpaBuno 3amenieHusa B apoOMaTHIECKOM Sape.

KOHTpONIEHEIE BONIPOCH IO TEME /:
Hanumwure crpoenue 2,3- mMXJI0pOEHTAHA.

Hanmummre crpykrypasie (popmynsr mzomepoB CsHg CL.

HazoBure mo cucreMaTniueck Ol HOMEHKIIATYPE XI0podopm.

Cnoco0 momy4eHus raIor e HIPOU3BOIHEIX YIIIEBOI0POI0B peakiuen npomaiena ¢ HCL.
Du3nyeckre CBOMCTBA XJIOPUCTOTO STHIIA.

Hanmummre ypaBHeHHe peaknuu 2-XJI0pnpomnana ¢ BoaHeiM pactBopom NaOH.

KOHTpONIBHEIE BOTIPOCHL ITO TEME 8:
Hamummre cTpoenue 2-meHTanona.

Hamummure crpykrypasie (popmynsr nzomepoB criproB C4Hy OH.

HazoBute mo cucremMarndeck ol HOMEHKIATYPE STUAN300yTIIIKApOMHO.

Cnoco0 nomydeHus COUPTOB THAPOIN30M TATOTEHIPOU3BOIHEIX YIJIEBOIOPOIOB.
Du3nYeCcKre CBOMCTBA ATUIOBOTO COUPTA.

Hanmummure ypaBHEeHHE pEAKIIMA STAHOIA C HATPHUEM.

KOHTpOBHEIE BOOPOCH IO TeME 9:

Hammmmggempaeiaagubsd- Mpomananona.

oo HATBIAT CERVITYRHELC hoppayapt msomepos CaHy (OH),

Bra8newHa3oBirres iO-eEremarieeCK Ol HOMEHKIATYPE OPOMIIEHTIINKOIb.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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4. Cnoco0d momy4eHus MHOTOATOMHHBIX CIIMPTOB B3aUMOJEHCTBUEM MPOIMMIIEHA C BOJIHBIM
pactBopom KMnO,.

5. Du3nuecKue CBOMCTBA ITWIECHITTMKOJIA.

6. Hamummre ypaBHEeHHE pEAKIINN STUICHTTUKOIA C HATPUEM.

7. Hanummure ypaBHEHHE KAYECTBEHHOU PEAKIIMM HA MHOTOATOMHEBIE CITUPTEIL.

KoHrpoasHeie BOnpockl mo Teme 10:
1. Yro obpa3zyercsa npu okucneHue anpaerugo? [IpuBectu npumepsr.

2. Hamummre crpykTypHbie (popmynbl m3oMepHbIX anpaerngoB CsH gO.

3. Hamumwure ypaBHEHHE PEAKIMHA ITOJIYUCHU aIbJErua JETUAPOBAHUEM Oy TUIOBOTO CITUPTA

(yCnoBus).
4. Hanumwre ypaBHEHUE PEAKLMH OPOMAHANA € THAPOCYIL(UTOM HATPUA.

Konrponensie BOnpocer mo teme 11:

CtpykTypa KETOHOB

HomeHnknarypa KeTOHOB

HN3omepusa kETOHOB

Mero bl momydeHnsa KETOHOB

XapaxkTepHBIE PEAKIIMNA KETOHOB.

OT/MUUTEIEHBIE PEAKIINH KETOHOB OT &JIBJETH/IOB.

ANl

KoHTponeHEIE BOPOCH TTO Teme 12:
Hanumwure cTpoenne MacmsasHOW KUCIOTHI.

Hanumure cTpykTypHBIE (POPMYIIBI N30MEPHEIX MpeaensHeIX KUCaoT CsHigOs
Ha3zoBure nmo cucremMarndeckoil HOMEHKJIATYPE CTEAPHHOBYIO KUCIIOTY.
Croco0 monyueHusa YKCyCHOM KUCIOTEI OKUCIEHNEM OyraHa (yCIoBHA).
Du3nyecKrue CBONCTBA MYPABEUHON KHCIOTHI.

SO S ot M

Hanumure ypaBHeHHE peakimy yKCYCHOH KMCIOTEL C BOJIHBIM PACTBOPOM KapOoHara

HATPHUA.

KOHTpOIBEHEIE BOTPOCH IO TeéMe 1 3:
CtpyKkTypa HENpeaensHbIe KAPOOHOBEIE KUCIOTEI

Homenknarypa HenpenensHeIe KapOOHOBBIE KMCIOTEL
M3omepusa nenpenensHbie KapOOHOBBIE KU CIOTEI

Mero el momy4eHnsa HENPEAEIbHEIE KAPOOHOBEIE KHMCIIOTEL
XapaxkTepHBIE PEAKIIMU HENTPEAEIbHBIE KAPOOHOBEIE KUCIOTEI

AR S i M

CBouncraa ¢ ygacTueM 000MX () yHKIMOHATBEHEIX TPYIIT

KoHTponeHEIE BONPOCH TTO TeME 14:
. Knmaccudukanms xupos

. CtpoeHue KupoB
Buapl JKUPHBIX KUCIOT
. [IpencraBurentt CI0KHBIX KUPOB

. XMMUYECKHE CBOMCTBA KUPOB
AOKYMEHT MOAMNCAH

6. IIporopramEe-HGERNCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

KoHTpONBHEIE BONIPOCH IO TEME 15:
Neiictdurebe TROCHUE, APOMATHIECCKMX YIIEBOIOPOIOB
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Homenknarypa npon3BOIHEIX OEH301a

M3omepusa mpon3BoaHBIX OEH301a

Metoaer monydeHus apOMATUUECKUX YTIIEBOIOPOIOB
[Tommmuknmyeckne apomMaTHIECKHUe COECTUHEHHA
Mupern(ukamnus apeHos

SN

KoHTpOnBHEIE BONIPOCH IO TEME 16:

l. du3snueckue CBOMCTBA APOMATHIECKUX CITUPTOB
2. XWMHMUECKOE CBOMCTBA APOMATHUECKUX CITUPTOB
3.0TaenpHBIE IPENCTABUTENIN CIUPTOB

4. [IpencraBurenn HENMPEAENBEHBIX CITUPTOB
5.0co0eHHOCTH apOMATUUECKUX CITUPTOB
6.Meronsr nHae(pUKaIuy CIUPTOB

5. MeTroanueckue yka3aHus (110 BHIaM padoT, npeycMOTpeHHBLIX padoyel porpaMMoi
JTHCIHILTHHBI

CavocmosamenbHoe 8blnoJIHeHUe 3a0aHull

3amaHud U YOPAKHEHUS ISl CAMOCTOSATENBRHOM PadOTBI MPEUMYNIECTBEHHO CONEPIKATCA B
yueOHO-METOMMYECKOM KOMIUIEKCE MUCIHUILUIMHEL (METOOMYECKHX VYKA3dHUAX K CEMHMHAPCKUM
3QHATUSAM M METOOWYECKUX VKA3aHMIX MO CAMOCTOATENRHOM padoTe crymeHToB). Kpome Toro,
3a0aHUA M YOPAKHEHWSA MOTYT MOPENJIararbCsa MNPEenoaaBarersiMH  Ka(eapel, BERYILIMMHU
CEMHMHAPCKHE 3aHATHA. Ha nmekumax mpenonaBaTeny TAKKE NAr0T 3a0aHusd UL CaMOCTOATEIBHOHN
padoTHL.

B pamkax camoCTOATENEHON padOTEI CTYAEHTE CAMU MOTYT NPEAIararte COOCTBEHHEIE TEMEI
11 ()OPMBI BEIMOTHEHUS 3aJAHU.

Cmaua 3amaHusg OPOM3BOAWTCS IIPEMOJABATEN0, BEAYHNIEMY CEMUHAPCKHUE 3aHATHA, B
YCTAHOBJIEHHBIE UM CPOKH.

B cocraBe METOOMYECKHMX VKA3aHUM K CEMHHAPCKUM 3daHATHAM HPEIYCMOTPEHEI
PEKOMEHIAIUKA TI0 TMOATOTOBKE K CeMHUHAPCKOMY 3aHsaTuio. [Ipm BeimomHeHnu pabOTHI CTYIEHTEHI
MOTYT MCHOJB30BATH HE TOIBKO METOMUUYECKUE YKA3aHWUSA IO PEIIEHUIO 3a1a4, HO U OPYTHeE
MaTepHaIbl Y4eOHO-METOJUYECKOTO KOMIUIEKCA.

Ipebosanus k oghopmaernuro 3adanuii

3amaHusa IO CAMOCTOATENBRHOU paboTe NOMKHEL OBITE OQOPMIIEHEI B COOTBETCTBUM C
tpedoBanuamu ['OCT 7.32-91 (MCO 5966-82). CrpaHuiel TEKCTa AOMKHBEI COOTBETCTBOBATH
dopmary A4 (210 x 297 vm).

Tekcr 3amanmii momkeH OBITH BBEITOJHEH HA OOHOM CTOPOHE JHMCTA ¢ HMPUMEHEHHEM
KOMITBIOTEPHBIX YCTPOHCTB. [Ipn Mcmoms30BaHMM NMEPCOHATBEHOTO KOMIOBIOTEPA PEKOMEHAYETCS
ucrnone30Bare cpeny Windows, pemaktop Word. [Tapamerpsr mokymenTa ciaenyroomnme: MHTEPBAT —
1,5, xerump (pasmep) — 14, mpudpr — Times New Roman. @ynkiusa nepenoca CinoB o0s3arenbHa.
Tekcr cnenyer mewarars, coOmomasn cienyronme pa3Mepsl moueu: gesoe - 30 mm, mpasoe - 10 mm,
BepxHee - 20 mm, HrkHEE — 20 MM.

Hymepauusa crpanuil HauwmHAETCA CO CTPAHUILI, COAEPIKAMIEW OTJIABJICHHE pPAOOTHI, M
IPOU3BOAUTCA apaOCKkuMH nu(pamMu B MPAaBOM BEPXHEM YIUIY JUCTA. |UTYJIBHBIM JTUCT BKIIOYACTCS
B 00miyro Hywmepammio, HO HE HyMepyercia. B npumoxkeHuax CTpaHuBl HE HYMEPYIOTCA.
Nnmocrpaumm, cxemsl, rpa@uku, TaOmMMIBI, pPACIOJIOKEHHBIE HA OTHEIBHBIX CTPAHUIAX,
BKJIFOYAIOTCSA B O0NIYI0 HyMEpAUIO CTPAHULL.

Texkcr ommoOBBOMOFACKHH Iﬂpaﬁmm MOJKET TOAPA3NAENATHCA HA PA3[ENbl W IMOAPA3IEITEL
MNEKTPQHHOW I'IDiI‘IHEb

%Qg«%&gﬁ: PA3ACIL CACIVET, HAUMHATE € Egﬂﬂﬁ cranuipl. Paznensl u moapa3fensl JOIKHEI UMETEH

HAMEHO BAHFg o T3AFQI0BEIIpBa KOTOPEIX KPATKO OTpaKkaercsi OCHOBHOE CONEp:KaHUE TEKCTa.
3aroJIOBKM PAa3enoB IMMHIYTCA CHMMETPHUYHO TEKCTY HPOIMMCHBIMH (3ariaaBHBEIMM) OyKBAMHM M
BRIZQEIHOTE B, 04KHPHEIMs HEPU(PTOM. 3aroJIOBKH ITOAPA3AEIOB IHUIIYTCA € ad3ama CTPOYHBIMHU
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OyKBaMM, KPOME MEPBOM — MPOMUCHOM M TAKKE BEIACIAIOTCA KUPHBEIM mpu(prom. CokpamnieHHOE
HAITUCAHWUE CIIOB B 3aroJIOBKax HeE aomyckaerc:a. [lepeHocer CnoB B 3aroioBKax HE QONMYCKAKOTCA.
Touky B KOHIIE 3aromoBKa He cTaBAT. Eciam 3aroroBOK COCTOUT M3 ABYX M 00J€€ MPEIIOKEHUN, X
pazgemstor Toukou. [lomuepkuBanue 3aromoBkOB HE gomyckaercsa. Paccrosnue  Mexnmy
3aroJIOBKaMM pasaena (rmoapasnena) U mMOCIHEAYIMMM TEKCTOM JOIKHO OBITE PABHO OOUHAPHOMY
MEKCTpouHOMY uHTEepBany (10 mmM), a paccrosHme Mexay 3aroJ0BKOM MOAPA3Ie€na U MOCIEIHEH
CTPOKOU MPEOBIAYILIETO TEKCTA — 2-M OJUHAPHBIM MEKCTPOYHBIM UHTEPBAIAM (15 MM).

B Tekcre He mOMKHO OBITH PUCYHKOB M TaOmury 0e3 CChIIOK HA HUX. PUCYHKM M TaOMUIIEI
pacroyiaraloTCsa B TEKCTE Cpa3y IMOCIE CCBUIOK HA HUX. PUCYHKM NOJGKHBI MMETH MOACHAIOIIYIO
HAOOUCh — HA3BAHME PUCYHKA, KOTOpas MOMeniaerca moj HUM. PucyHku 0003HAUarOTCA CIOBOM
«Pucy». Touka B KOHIIE HA3BAaHMUA HE CTABUTCA. PHCYHKH Craegyer HyMEPOBATEH MOCIENOBATEILHO
apa0OCckuMu ) paMu B CKBO3HOM MOPSJIKE B MPENEIAX BCEU PAOOTHI.

[luppoBonn marepuan uenecoodOpazno odopmurare B Buae Tabmumel. Kaxmaa tabmina
DOMKHA UMETE 3ar0JI0BOK, KOTOPBIN JTOIAKEH OBITE KPATKUM M OTPAkKATE COACPKUMOE TAOIHIIEL.

Han nazpanmem crmpaBa mamercsa CrnoBO «labmumia» ¢ mopAIKOBEIM HOMEPOM apaOCKumu
ma(ppamMu B CKBO3HOM MOPSAOKE B MOpemenax BCeM padOTBL. TeMaTHM4YECKHIl 3aroJIOBOK ITAIIYT
CTPOYHBIMM OYKBaMH, KPOME MEPBOM NMPOMUCHON. B KOHIIE 3aro/l0BKa TOYKY HE CTABAT. |a0miity
CJIENYET pa3Meniarb Tak, 4To0bBl €e MOKHO ObUTO uuTarek 0€3 moBOpOTa padOTHI WIM KE C
MOBOPOTOM MO YacOBOU cCrpenke. labmumy ¢ OOABMIMM KOIMYECTBOM CTPOK JOIMYCKAETCA
NEPEHOCUTE HA Apyryio crpanuny. [Ipu nepenoce tabmiiel, HA CAEAYOMIEN CTPAHUIIE MOBTOPAIOT
€€ mAanky M Ham Hel nomemarT Hagmuch «lIpomomkenune tabm.» ¢ ykazammem Homepa. Ecmau
Manka TaO0mIIBl TPOMO34Kas, TO BMECTO HEE C IEPEHECEHHOM 4YacTH B OTAENBHOU CTPOKE
MOMEMIAIOT HOMEP rpad.

[Tpunoxenne opopMIAETCA KaK NPOIOIKEHNE OCHOBHOM YAaCTH 3aJaHUA, PACIOIAraeTCsa B
MOPAOKE MOABICHUA CCHUIOK B TEKCTe. Kaxmoe mpuioKeHWe OOKHO HAYMHATBCA C HOBOU
CTPAHUIIBI M UMETH COIEPIKATEILHBIA 3ar0J0BOK, HANIEYATAHHBIN KUPHEIM mpudToM. B mpaBom
BEPXHEM VyINIy IIOJ 3arOJ0BKOM IIPONMMCHBEIMA OykBamMu meuaraerca ciaoBo «lIpmroxenuen.
Hymepanus pasnenos, IyHKTOB, TA0IHI] B KaKI0M OPUIOAKEHAN CBOSL.

6. MeToquueckue YKA3aHUS 110 IOJAT0TOBKE K IK3aMeHY
JK3daMEH BO 2 CEMECTPE.

Bonpocs! o npoBEpKU YPOBHS 00YUEHHOCTH

3HaThH Beenenue, Teopua XMMHUIECKOTO CTPOECHUS OPraHMIECKUX COETUHEHUH.
B3aumMHO BIMAHUE 4ATOMOB B MOJIEKYJIAX OPTdHUYECKHX COECIUHEHUM,
XAPAaKTEPUCTUKA OCHOBHEBIX PEAKIIUHM B OPraHUYECKON XHMMHUH.
Knaccudukanmsa OpraHnuecKux COEqUHEHNH.
Ankansl, crpoeHue, o0mas popmyna.
M3oMepusa, HOMEHKIATYpA AJIKAHOB.
CrrocoOBI MOJTYUEHNS AJIKAHOB.
XWUMHUECKHE CBOMCTBA AJIKAHOB.
AJkeHsl, cTpoeHue, oomias popmyna.
M3oMmepusa, HOMEHKIATYPa AJIKEHOB.
10. Croco0s1 momydeHns anKkeHOoB.
11. XuMHIeCKHE CBOMCTBA AJIKCHOB.
12. AnkamueHsl, CTpoeHue, odmasa popmya.
EmK;!{_ oM %ﬁ% MEHKJIATYPa aJIKaJUEHOB.
Ceprudmkar: EEGGGDEEEE b HQHN S L U TKA TH EHOB.
Brageneu:  WeGayxpdy, TaXprnAITEOKPFE“€BOM CTBA AJIKATUECHOB.

16. Ankunel, crpoenue, odmias gopmyia.
Reiictautenen: ¢ 19.08.p722 il 5OMIBPHA, HOMEHKIATYPA AJIKUHOB.

I =

O o0 1 N = W

49



18. CrocoOB1 mOMyueHN aJIKUHOB.

19. Xumugeckue CBONCTBA AJIKUHOB.

20. T'amoreHmpon3BOIHEIE YIIIEBOIOPOI0B, U30MEPHA, HOMEHKIIATYPA.
21. Crmoco0b1 momydeHnsa TamOTEHITPON3BOIHBIX YTIIEBOAOPOIOB.

VYmers
Braners

XUMHYECKUE CBOMCTBA TAIOTEHIPON3BOIHEIX.

Crmuprel, 00mias popmyna, U30Mepus.

Homenknarypa cmupToB U CIOCOOBI ITOJIYUEHHUS.

XUMHYECKUE CBOUCTBA CIIUPTOB.

MHOT0aTOMHEIE€ CITUPTEL, TPOCTHIE (PUPEI, HOMEHKIATYPA.
CrrocoOBI MOTYUEHNUI MHOTOATOMHBIX CITUPTOB U MPOCTHIX 3(PUPOB.
XUMHYIECKUE CBOMCTBA MHOT0ATOMHBIX CITUPTOB.

AJbETUABI U KETOHBI, CTPOEHUE, 00mas popmyna.

M3omepus, HOMEHKIATYpa albOETUI0B U KETOHOB.

CniocoOrI 1TOTyd€HNA albAETUA0B U KETOHOB.

. XUMHWYECKHEe CBOMCTBA aJIbIETHIOB U KETOHOB.

KapOoHOBEIE KUCITOTHL, CTPOEHNE, HOMEHKIIATYpPA.

. CnocoOr1 mosrygennsa KapOOHOBEIX KUCIOT.

XUMHYIECKHE CBOUCTBA KAPOOHOBEIX KUCIIOT.

. Henmpenensueie kapOOHOBEIE KMCIOTE, HOMEHKIIATYPA, ITOJIYUCHHUE.
OcoOEeHHOCTH XMMUIECKUX CBOMCTB HEMPEAEILHBIX KAPOOHOBEIX KHUCIOT.
. JKupsI UX CTpOE€HNE, HOMEHKJIATYPA.

. CnmocoOBI MOJTydeHUA KUPOB.

XUMHYECKHE CBOUCTBA JKUPOB.

[luknoankanel, HOMEHKIATYPA, U30MEPHUA.

. IcTounnky u cmocoOrI TOMTy4EeHUA [TUKI0ATIKAHOB.

. OmuuecKue CBOMCTBA ITHKJI0AJIKAHOB.

. XUMHYECKHE CBOHCTBA [THKJI0AJIKAHOB.

. Apomarndeckue yriieBOAOpPOIkl, TOMOJIOTHUYECKUH PALl, CTPOCHHUE,
. Homenknarypa, nzoMepus apoMaTHIEeCKUX YrI€BOIOPOIOB.

. IcTounnky u crmocoOkI MONy4EeHNA APOMATHIECKUX YTIIEBOTOPOIOB.
. Ousugeckue CBOMCTBA APOMATHUECKUX YITIEBOIOPOIOB.

. XUMMYECKHE CBOMCTBA APOMATUYECKUX YIIEBOIOPOIOB.
CnocoOrI OTydeHUA apOMATHIECKUX AMHHOB.

CnoocoOsl momyueHus (PeHOI0B.

. Dusuyeckue CBOMCTBA APOMATHUECKUX AMHHOB.

Du3nueckue CBOMCTBA (PEHOIIOB.

. XMMHMYECKHE CBOUCTBA APOMATUYECKUX AMHUHOB.

. XMMHUYECKHE CBOMCTBA (DEHOIIOB.
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