MuHucTepcTBO HayKu U Bbicuiero oopasosanus Poccuiickoit denepanun
denepanbHOE rOCYIapCTBEHHOE OIOHPKETHOE 00pa30BaTesIbHOE
yUpexJACHHE BBICILIETO 00pa30BaHUs
«TamboBCKHi1 TOCYIapCTBEHHBIN yHUBEpcUTET uMeHu [.P. [lepxaBunay

MeauuuHCKUi UHCTUTYT

T SYTBEPXKIIAIO
"% Vo, nupexTtopa
MeMIMHCKOT0 HHCTUTYTA
" Boporun HI.
«10»_mexabps 2021 r.

PABOYAS ITPOTPAMMA

o qucrmiuinae EH.03 Xumus

MOATOTOBKH CIIEIIMAIMCTOB CPEITHETO 3BEHA IO CIEIUATIBHOCTH
34.02.01 CecTpuHckoe A0

Kpamuduxanus
Meauuunckas cectpa/MenuuuHcKkuid 6pat

roj HaOopa: 2022

TamboB, 2022



b e
Pa3paGoTumk(1) NpPOrpamMMbl MZ%/‘\/ Orpowko H.A., jmoueHT
kadepbl GHOXHMHH U HapMaKOIOrHH \>

DkcnepT(bl)

Kosauyk W.B., poueHT Kabenpsl MeIMUHHCKOH OHONOTMM  C  KypCcOM
uH(pEeKUHOHHBIX GonesHei

Kapenuna ML, rnaBHas MeJMIMHCKas —CecTpa TOI'BY3 «['opoxckas
KIMHAYeckas 6onbuuia Ne 4 r. Tambosay»

PaGouas mporpamma paspaboraHa Ha ocHoBe ®I'OC CIIO m yrsepineHa Ha
3acelaHUH Kadeapsl OMOXMMHH H (HapMaKoIOrHH
«20» nexabps 2021 rona. [Tpotokon Ne 4.

3aB. kadenpoi /' e Cunrotuna C.E.




1. TACITIOPT PABOYEM ITPOT'PAMMBI JIJUCITUTIIMHBI
1.1. O0aacTh NpUMEHEHUS POTPAMMBI
Pabouas mnporpamma y4ueOHOM AUCIUIIUHBI «XHUMHS» SBISETCS YacThIO OCHOBHOM
npodeccruonanbHOl obOpazoBarensHOl mporpammbl (OITOII) B coorBerctBuM ¢ ®I'OC CIIO
34.02.01 - CectpuHcKoe 1eno.
Mecro aucuurmmHbl «Xumus» B cTpyktype OIIOIl: maremarnmueckuii u oOmuUin
€CTeCTBEHHOHAYYHbIN Y4eOHBIN LIUKII.

1.2. Ileau n 3apa4um y4yeOHOH IMCUMIIMHBI — TPeOOBaHNS K pe3yJbTaTaM 0CBOCHUS

Henp aucuurinHsl — GOPMUPOBAHUE Y CTYIEHTOB CHCTEMHBIX 3HAHMM O CTPOEHUHU U
XUMHUYECKMX MPEBPAIIECHUAX HU3KO- M BBICOKOMOJIEKYJISIPHBIX OpPIaHUYECKUX COEIUHEHUI,
IPUHUMAIOIIMX Y4YacTHE B IIpolieccax KHU3HEACSITEIbHOCTH YEJIOBEUYEeCKOro OpraHM3Ma Ha
MOJIEKYJISIPHOM YPOBHE; OCBOCHHUE (DYHIaMEHTAJIBHBIX OCHOB (PM3UKO-XUMHUYECKON CYIIHOCTU H
MEXaHU3MOB B3aUMOJICUCTBUS BEUIECTB, IPOUCXOALINX B OPraHU3ME YelIOBeKa Ha KJIETOYHOM U
MOJIEKYJISIPHOM YPOBHSIX.

3apaumn:

BbIMyCKHUK B COOTBETCTBHH C JIaHHBIMH BHJIaMU NPO(HECCHOHAIBHOM JesITeTbHOCTH, Ha
KOTOpbIE OPUEHTUPOBAHA JUCLHUIUINHA, TOTOB peliaTh ciaeayrole npodeccuoHanbHbIe 3a0auu:

(dbopMHpOBaHKE Yy CTYIEHTOB NPEACTABICHUN O (PU3UKO-XMMHUYECKHX AaCHEeKTaX Kak O
BaXHEMIINX OMOXMMHUYECKUX TMpolleccax M pa3IUYHbIX BHJAaX TIOMEOcTa3a B OpraHHU3Me:
TEOPETUYECKHE OCHOBBI OHMOPHEPIeTHUKH, (DAKTOPHI, BIHIIOMIME HA CMEIIEHHUE DPABHOBECHS
OMOXMMHYECKHUX MPOIIECCOB;

U3y4YEHUE CTYJCHTAaMU CBOMCTB BELIECTB OPraHUYECKOW M HEOPIaHMYECKOW IIPUPOIBI;
CBOWCTB pacTBOPOB, PA3JIUYHBIX BHUJIOB PABHOBECHN XHWMHYECKHX PEAKIUN M MPOLECCOB
KHU3HEICATEIIbHOCTH; MEXaHU3MOB JCUCTBUS Oy(QepHBIX CHUCTEM OpraHHW3Ma, UX B3aUMOCBS3b U
pOJib B MOAJEPKAHWU KUCIOTHO-OCHOBHOT'O TOMEOCTa3a; O0COOEHHOCTEH KHCIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHUCIIOT U OCJIKOB;

M3Y4YE€HHE CTYACHTaMHU 3aKOHOMEPHOCTEH MpOoTeKaHUs PU3NKO-XUMHUUYECKUX MPOIECCOB B
JKUBBIX CUCTEMAX C TOYKU 3pEHMS UX KOHKYPEHLMHU, BO3HUKAIOLIEH B PE3y/IbTaTe COBMEIIECHUS
PaBHOBECH pPa3HBIX THIIOB; POJIM OMOTEHHBIX JE€MEHTOB U UX COCTUHEHUH B KUBBIX CHCTEMAX;
(U3UKO-XMMUYECKIX OCHOB MOBEPXHOCTHBIX SIBICHHH U (DAKTOPOB, BIUSIONIMX Ha CBOOOIHYIO
MOBEPXHOCTHYIO DHEPTrHUI0; OCOOCHHOCTEH aJcOpOIMKM Ha Pa3IMUHBIX TPaHUIAX pa3aeiioB ¢as;
ocobeHHOCTeH (PU3MKOXMMUU AUCTIEPCHBIX CUCTEM U PACTBOPOB OHMOMIOIMMEPOB;

(dbopMHpOBaHNE Y CTYICHTOB HABBIKOB M3y4YEHHS] HAYYHON XUMHUYECKOM JINTEpaTyphl;

¢dbopMHpOBaHUE Yy CTYACHTOB YMEHMH MJIs peIIeHHs MPOOJEMHBIX M CHTYallMOHHBIX
3ajad.

B pe3ynbraTe 0CBOGHUS TUCIUILTMHBI 00YYaIOUIHICS JOKEH:

-T0JIb30BaThCSl NPU PEIICHUU Mpo(ecCHOHANBHBIX 3a/ad OCHOBHBIMM XHMHUYECKHUMH
METOIaMU U METOJaMH CMEXHBIX C HHUMM HAayK; IOJIb30BaTbci Y4eOHOHM, HAy4HOH, HaydyHO-
MOMYJISIPHOM JIMTEPATypOH;

- OOBSCHATH MEIWIMHCKHE IMPOIECChl C MCIOJb30BAHUEM E€CTECTBEHHOHAYYHOTO
MOJIX0Ja; MPOTHO3UPOBATh HAINpaBICHHE U pPe3yabTaT (UIUKO-XMMHUYECKUX TPOLECCOB U
XUMHAYECKHX MPEBPALICHUN OMOIOTUYECKU BAaXKHBIX BEILECTB;

- peuartb CHUTyallMOHHbIE 3aJlaud, ONHPAsACh HA TEOPETHUYECKHE IOJOXKEHHUS,
MoJeNUpYIoIre GU3NKO-XUMHUECKHE MTPOIECCHI;

- HCIIOJIb30BaTh 3aKOHOMEPHOCTU U METOJbl OMOOPraHMYEeCKOW XUMHUH ISl peLIeHHs
npodecCHOHANBHBIX  3aJad; IMO0Jb30BaThcsad ceThio MHTepHeT i mnpodeccHoHaNbHOM
NEeSITeIbHOCTH.

B mpomecce ocBOGHUS IUCHMIUIMHBI y CTYIACHTOB JOJDKHBI OBITH C(HOPMHUPOBAHbI
CIIeIyIOIINe KOMIETEHIIUU:

OK 1. [ToHuMaTh CyIIHOCTh M COLMAIBHYIO 3HAUMMOCTh CBOEH Oynymieit nmpodeccuu, mposBisTh
K HEH yCTOMYMBBINA MHTEPEC.



OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTb, BHIOUPATh TUIOBBIE METOJBI M CIOCOOBI
BBINOJIHEHHSI TPO()ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX BBINOJIHEHUE U Ka4ECTBO.

OK 3. IlpuHuMate pemieHusi B CTaHJAPTHBIX M HECTAHAAPTHBIX CUTYaIlUsX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisATh HOUCK U UCHOJIB30BaHKUE WHPOPMALIUU, HEOOXO0IUMOH 11 3((HEKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, IPOPECCHOHATBHOIO M IMYHOCTHOI'O Pa3BUTHS.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B NMPO(ecCHOHANbHOM
NESITETbHOCTH.

OK 6. PaboTaTh B KOJUIEKTUBE M KOMaH/1€, 3PPEKTUBHO OOIIATHCS C KOJJIETraMH, pyKOBOJICTBOM,
MOTPEOUTEIISIMHU.

OK 7. bpate Ha cebsi OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaHIbI (IIOJAYMHEHHBIX), 3a
pe3yabTaT BHINOJIHEHUS 3alaHUM.

OK 8. CamocTosTeIbHO ONpEeAesATh 3aJa4d MPO(PECCHOHATBHOTO U JMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCid C€aMOOOpa30BaHUEM, OCO3HAHHO IUJJAHMPOBATH M OCYLIECTBIATh IOBBIIIEHHUE
KB (DUKAIIHH.

OK 9. OpuenTHpOBaThCS B YCIOBUAX CMEHBI TEXHOJIOTUH B MPOGECCHOHATBHOM IeATeTbHOCTH.
OK 10. bepekHO OTHOCUTBCS K UCTOPHUUECKOMY HACJIEIUIO U KYJIbTYPHBIM TpaJuLUsAM HapoAa,
YBa)KaTh COLIMAJIbHBIEC, KyJIBTYPHBIE M PETUTUO3HBIC Pa3IHUus.

OK 11. BeITh TOTOBBIM OpaTh Ha ce0s1 HDAaBCTBEHHbIE 0053aTEIbCTBA [0 OTHOIICHHUIO K IPUPO/IE,
00IIIECTBY M YEIIOBEKY.

OK 12. OpranuzoBeiBaTh pabouee MecTo ¢ coOnrogeHueM TpeOOBaHMI OXpaHbl Tpyaa,
MIPOU3BOJICTBEHHON CaHUTapHH, HHPEKIIMOHHON U TIPOTHUBOIIOKAPHON OE30MaCHOCTH.

OK 13. Bectu 310poBbIii 00pa3 JKU3HU, 3aHUMAThCS (PU3UYECKON KYIBTYPOH M CIOPTOM ISt
YKPEIUIEHUs 3[J0POBbs, JOCTUKEHUS KU3HEHHBIX U MPOPECCUOHAIBHBIX LEJIEH.

I[IK 1.1. IIpoBoguTh MEpONpUATHUS IO COXPAHEHHIO M YKPEIUICHUIO 3/10pOBbsS HACEICHUS,
NalMEHTa U €r0 OKPYKEHUS.

[IK 1.2. ITpoBOAUTH CAaHUTAPHO-TUTMEHUYECKOE BOCIIUTAHUE HACETICHHUS.

IIK 1.3. YyacTBOBaTh B TPOBEACHHH MNPOPUIAKTUKH HH(PEKIIMOHHBIX M HEUH(PEKIIMOHHBIX
3a00JIeBaHU.

I[IK 2.4. IlpumeHATh MEIUKAaMEHTO3HbIE CpEICTBA B COOTBETCTBUM C TpPaBWJIAMH UX
UCTIOJIb30BaHUS.

1K 3.1. Oxa3pIBaTh TOBpa4eOHYIO TOMOIIh MPHU HEOTIOKHBIX COCTOSIHUSAX M TPABMaXx.

[IK 3.2. YyacTBOBaTh B OKa3aHUU MEIULIMHCKON IIOMOIIX IIPU YPE3BbIUANHBIX CUTYALUX.

[IK 3.3. B3aumopeiicTBOBaTh ¢ uWieHaMH MPOPECCHOHATBHOW OpHrambl U J00pPOBOJILHBIMU
NOMOIIIHUKAMH B YCIOBUSIX YPE3BBIYAMHBIX CHUTYaIUM.

2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1.00mmii 00beM JIMCHUIIJIMHBI M BUABI Y4e0HOI1 padoThI 32 ceMeCTphI

Bup yue0Hoii padoThI O6bem yacoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 126
AyauTopHasi yueOHasi padora (Bcero) 90

B TOM YHUCJIC:

JICKIIMOHHBIC 3aHATHUA

MPAKTUYECKUE 3aHITUA 90

1abopaTOpPHBIE 3aHATUS

CamocrosiTesibHasi padora (Bcero) 36




IIpome:kyTouHast arTrecrauus B popme 9K3aMeH

2.2. TemaTn4yecKuii IJIaH U COePKAHUE THCUUILINHBI

2.2.1. Conepxxanue JeKuui

Ne Ha3sBanmue pa3nesna/Tembl TexHoJI0TMsI NPOBEICHUS Tpynoem.
TeMblI (uac.)
3 cemecTp
1 TepMoguHaMuka, KUHETHKA W | IeKYUs-8U3YANU3AYUS, 8 MOM 4
KaTaJInu3. yycie ¢ npumMeHenuem

NEKMPOHHO20 0OVUeHUs U

OUCMAHYUOHHBIX

00pazo6amenbHbIX MexXHON02Ul
2 PaBHOBecus B pacTBopax JeKYUs-8U3yaAIu3ayus, 8 mom 6

uucie ¢ npuMeHenuem
JJIEKMPOHHO20 06yquuﬂ u
()ucmaHI/ﬂ/lOHHblx
05pa306am€ﬂbelx MexHoI02Ul

3 DU3UKO-XUMHUS MOBCPXHOCTHLBIX | IeKYUA-6U3YAIU3AYUS, 6 NOM 2
SIBIICHUH 1 JUCIICPCHBIX CUCTEM uucie ¢ npumMeHernuem
JJIEKMPOHHO2O0 06y’-l€HI/l}l u
Oucmanb;uoquzx
06pa306ameﬂbelx MexHon02Ul

4 OO6mrast xapakTEepUCTUKA CTPOCHUS | JIeKYUs-8U3YAIU3AYUS, 8 MOM 2
U PEaKIMOHHOW  CHOCOOHOCTH | wucie ¢ npumeHeHuem
OMOJIOTUYECKH  BAaXKHBIX  MOHO- | 91€KMPOHHO20 00yYeHUs U
MOJIU- U TeTePOPYHKIHOHATBHBIX | OUCIAHYUOHHBIX

COETMHEHUI 00pazo6amenbHbIX MexXHON02Ul

5 Ocobennoctu CTPOCHMS, | IeKYUA-8U3YATUIAYUS, 8 TNOM 5
PEaKMOHHOM  CIMOCOOHOCTH U | yuc/e ¢ npUMeHeHUuem
OMOJIOTUYeCKOU aKTUBHOCTH | 91eKMPOHHO20 0OVYeHUs U
OHMOIOIIMMEPOB U UX CTPYKTYPHBIX | OUCMAHYUOHHBIX
KOMITOHEHTOB 006pa306amenbHbIX MEeXHON02UL

6 Jlunuapl W HU3KOMOJICKYJISIPHBIC | JIeKYUS-BU3VAIUZAYUSL, 8 MOM 5
OMOpEeTyIATOpPHI:KJIacCH(PpUKALIS, yucie ¢ npuMeHeHuem
CTpOCHHE, OMOJIOTHYECKAs | 21eKMPOHHO20 00YUeHUs U
aKTUBHOCTH;UICHTU(DUKAIIHS OUCMAHYUOHHBIX
OpPraHWYECKUX COCAMHCHUI 00pA306aMeNbHBIX MEXHON02UL

Pazgen 1. TepmogunaMuka, KHHETUKA U KaTAaJIN3.

Jleknus-suzyaausanusa. «OCHOBHbIe TOHATHS XHMHYECKOH TEePMOAUHAMMKHM U
ouodHepreruku. [lepBoe n BTOpoe HaYaIa TEPMOAMHAMHUKI

HpenMeT 1 METOAbI XHUMHYECKOU TCPMOANHAMUKHU. OCHOBHBIE IOHSITUSI TCPMOANHAMUKHU.
HNHTeHCHBHBIE U SKCTCHCUBHBIE MapaMeTpbl. DyHKIHS cocTossHus. BHyTpeHHss sHeprus. Pabora
U TewiotTa — JBe (OpMBI MepeJadyd dHEpPruu. THUmbl TEPMOAMHAMUYECKUX CHUCTEM
(M30JIUpOBaHHbIE,  3aKpBITBIE,  OTKPHIThIE).  TUIBI  TEPMOAMHAMHUYECKUX  IPOLIECCOB
(u3oTepMuUeckue, n300apHbIe, N30X0pHbIe). CTaHTAPTHOE COCTOSHUE.

Onranbnust. CTaHIapTHas SHTAIbNKA 00pa30BaHUS BEIIECTBA, CTaHAApPTHAsl SHTAJBIHS
cropanusi BemiectBa. CranaaprTHas >HTanbnus peakuuu. 3akoH ['ecca. IIpumeHeHue nepBoro
Hayajia TepMOJIMHAMUKU K OMOCHCTEMAaM.



Xumuyeckoe paBHOBecwe. OOpaTuMble W HEOOpaTUMBbIC IO HAMPABICHHUIO PEAKIIUU.
TepMoguHaMUYECKHE YCIOBUS PABHOBECHS B M30JUPOBAHHBIX M 3aKPBITBIX CHCTEMAax.
Koncranra xummnueckoro paBHoBecusi. [[poraHo3upoBanuie CMEIEHUSI XUMUYECKOT'O PaBHOBECHS.
[Tonsitue o OydepHOM IEHCTBUH, TOMEOCTa3€ U CTAIIMOHAPHOM COCTOSIHUH KHBOTO OpraHU3Ma.

Jlekuusi-pu3yaausanus. «XUMHYECKass KHHeTHMKa M KaTtajau3. XUMHYeCKoe
paBHOBecHe»

[IpenMer M OCHOBHBIE TNOHATHS XUMHYECKOM KHHETHUKH. XHMHUYECKAas KUHETHKA Kak
OCHOBa i HW3Y4YEHHUS CKOPOCTEM M MEXaHW3MOB OHOXMMHUYECKHX TporeccoB. CKOPOCTh
peaKinu, 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHIICHTPALIUH.

3aBUCUMOCTh CKOPOCTH pEaKIMU OT TeMIepaTypbl. TemmeparypHbiid Ko3(phUIIUCHT
CKOPOCTH PEaKIIUU U €r0 0OCOOSHHOCTH JJI1 OMOXUMHYECKHUX MPOIECCOB.

Karammu3. T'oMoreHHbIi ¥ TETEPOTCHHBIM KaTaau3. OHEPreTHYCCKUH Tpoduiib
KaTaauTHIecKoi peakunun. OCOOEHHOCTH KaTaTUTUYECKOW aKTUBHOCTH ()EPMEHTOB.

Pa3znen 2. PaBHoBecusi B pacTBopax

Jleknus-su3yaausanus. «CBOMCTBA PACTBOPOB HU3KOMOJIEKYJ/ISIPHBIX BelIECTB

ABtomnporonu3 Boabl. KoHcTanTa aBTompoTosm3a Bonbl. [loHsTHe 00 wuAcabHOM
pacTBope.

KonnuraruBabie cBOWCTBa pa30aBICHHBIX PACTBOPOB HEDJIEKTPOJMTOB. 3akoH Payns u
CJIEICTBHS U3 HETO: MOHMKEHUE TEMIIEPATyphl 3aMEP3aHUs PACTBOPA, MOBBIIICHUE TEMIIEPATYPbI
KHUIIEHUS pacTBopa, ocMoc. OcMoTryeckoe aaBieHue: 3akod Bant-I'odda.

KonnuratuBHbIe CBOMCTBA pa30aBICHHBIX PACTBOPOB AJIEKTPOIUTOB.

OCMONSNBHOCTE U OCMOJIIPHOCTH OMOJIOTMYECKHX IKUAKOCTEH U mepdy3nOHHBIX
pacTBOpPOB.

Ponb ocmoca B OMOJI0THYECKUX CUCTEMaX.

Jlekuusi-suzyaausanus. «IlIporomurnyeckune paBHoBecuss U npoueccol. bygepubie
cucremsbl. I'eTeporeHnbie paBHOBECHS B PACTBOPaX 3J1EKTPOJIMTOB)

Knaccudukanus BemecTB, OCHOBaHHAs Ha MPUPOJE MEPEHOCUMBIX yacThil. KUCIOThI U
ocHOBaHMS. (OCHOBHBIE TIOJOKEHUSI TEOPUM KHUCJIOT M OCHOBaHuUW bpeHcrema-Jloypu:
MOJICKYJIIPHbIE U MOHHBIE KHUCIOTHl M OCHOBAHHUS, COINPSDKEHHAs MPOTOJIUTHYECKas Imapa,
amponutel. Bomoponubiii mokazatens pH. Ilporonmutuueckue peakumu. Monmzanus cimaObix
KHUCJIOT U ocHOBaHMM. KOHCTaHTa KUCIOTHOCTH U OCHOBHOCTH.

BydepHoe neiicTBHe — OCHOBHOM MEXaHHM3M MPOTOIUTHYECKOTO TOMEOCTa3a OpPraHU3Ma.
Mexanusm neictBus OydepHbix cucteM. 3oHa OydepHoro nedctBus u OydepHas €MKOCTb.
Pacuer pH npoTonuTHYECKUX CUCTEM.

['eTeporennsie peakuu B pacTBOpPax 3JEKTPONMUTOB. lIponsBeneHue pacTBOPUMOCTH.
KoHKypeHIIMsT 3a KAaTHMOH WIM aHUOH: H30JINPOBAHHOE W COBMEIIEHHOE TI'€TEPOreHHbIE
paBHOBECHS B PAcTBOpax HSIEKTPOIUTOB. OOMmas KOHCTAHTa COBMEIICHHOTO TeTePOTEHHOTO
paBHOBecHs. Y CI0BHs 00pa30BaHus U PaCTBOPEHUS OCAIKOB.

Pa3nes 3. ®u3nko-xuMusl MNOBEPXHOCTHBIX SIBJCHHI M JUCIEPCHBIX CHCTEM

Jleknus-pusyanuzanus. «®@U3MK0-XUMHs MOBEPXHOCTHBIX AIBJIEHHIl M AHCHEPCHBIX
cUcTeM B (PYHKIIHOHHMPOBAHMHM KMBBIX CHCTEM)

AnicopOIIMOHHBIE PAaBHOBECUSI W TIPOLECCHI Ha MOJBIDKHBIX TpaHMIAX pas3zgena ¢as.
[ToBepxHocTHas 3Heprusi I'm6Oca u MOBEepXHOCTHOE HaTsKeHUEe. AncopOuus. IToBepxHOCTHO-
aKTHBHBIE U NOBEPXHOCTHO-HEAKTHBHBIC BemiecTBa. OpHUEHTAIMS MOJEKYT B ITOBEPXHOCTHOM
CJIO€ U CTPYKTypa buomeMOpaH.

AnicopOIMoHHbIE PaBHOBECHS Ha HETIOJBIDKHBIX TpaHMIax paszgena (as. dusmdeckas
azcopOuMs U xemocopOIus. 3HaueHHe aJCOPOIHMOHHBIX MPOLECCOB IS KU3HEIEATSIbHOCTH.
OU3NKO-XMMUYECKHE OCHOBBI aJCOPOIIMOHHOM Tepamuu, TeMOCOpOIMH, TPHUMEHEHUS B
MeIUIIMHE HOHUTOB

Knaccudukanus aucnepcusix cucteM. Kimaccudukarust TUCTIEpCHBIX CHCTEM IO CTETICHH
JMCTIEPCHOCTH; 10 arperaTHOMY COCTOSTHHIO (a3; MO CHJIe MEXMOJIEKYJIIPHOTO B3aUMOICHCTBHSA
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MEXIy TUCTIEpCHOM (a0l u qucnepcuoHHoN cpenoid. [Iprpoaa KOIIONIHOTO COCTOSIHHS.

MonekynsipHO-KUHETHUECKHE CBOMCTBA KOJIJIOUIHO-TUCIEPCHBIX CHUCTEM: OPOYHOBCKOE
nBUKeHHE, TUPPy3Hsi, OCMOTUYECKOE JaBJIICHUE, CEIMMEHTAIIMOHHOE paBHOBecue. OnTHueckue
CBOWMCTBA: paccerBaHWE CBeTa. JIEKTPOKMHETHYECKHE CBOMCTBa: d3JeKTpodope3 u
AIIEKTPOOCMOC; TOTEHIIMAN TEUEHUS U MMOTEHIUA CEIUMEHTALINH.

Pasznen 4. O0masi XapakTepUCTUKA CTPOEHUS U PEAKIIMOHHON ClIOCOOHOCTH OHOJIOTHYECKHU
Ba’KHBIX MOHO- MOJIM- M TeTePOPYHKINOHAIBHBIX COeINHEeHU I

BBoanas Jjexkuus. CTpoeHne, HOMEHKJIATYPa, M30MepPUsi M OCHOBHbIE CBOMCTBA
0MOJIOTHYeCKH BAaKHBIX MOHOQYHKIMOHAIBbHBIX COeIMHEeHUI

Oco0eHHOCTH OpraHNYEeCKUX MOJIEKYJ, YYaCTBYIOIIUX B Mpolieccax KU3HeAeATeIbHOCTH.
[TonsTHEe MeTaboIM3MA.

OcHoBHbIE MpaBWiIa KilacCU(PHUKAIMU W HOMEHKJIATYpbl OPraHMYEeCKHX COEAMHEHMIA;
TpUBUAJIbHAS, pAllMOHAIbHAS U CUCTEMaTHYeCKasi HOMEHKIIATypa.

N3omepuss u 00YCIOBICHHOE €0 MHOT0O0Opa3ue OPTraHMYEeCKUX COCIMHECHHH. THIbI
M30MEpUU: CTPYKTYpHasi (M30MEpPHsI CTPOEHHUS YIJIEPOJHOIO CKEJIEeTa, U30MEPHs MOJIOKEHUS
GYHKIMOHATBLHON TpyNmbl, W30MepUs (YHKIMOHAIBLHON TPYMMbl) W TMPOCTPAHCTBEHHAS.
Crepeoxumuuecue ¢opmynbsl  (mpoekuuonnele  (opmynsl  Dumepa, Xeyopca). Cs3b
MPOCTPAHCTBEHHOTO CTPOCHHUS ¢ OMOJIOTMUYECKON aKTUBHOCTHIO.

KucnotHocTs 1 OCHOBHOCTh OPraHMYECKUX COeIMHEHUM; Teopuu bpencrena u Jlbtouca.
KonuyecTBeHHass Mepa KHCJIOTHBIX CBOWCTB opraHmueckux coeauHeHuil (pKa). Monwuzanus
OpPraHMYECKUX KHUCIOT U OCHOBAaHMM B 3aBUcHUMOCTH OT pH cpenpl. Posnbp wnoHM3ammu B
MPOSIBIICHUN OMOJIOrMYECKO aKTUBHOCTH.

Pa3nen 5. OcoGeHHOCTH CTPOEHMS, PEAKIINOHHOM CTIOCOOHOCTH M OMOJIOTHYeCKOM
AKTHBHOCTH OMONOJIUMEPOB M UX CTPYKTYPHBIX KOMIIOHEHTOB

Jlekuus-pu3yanu3anus. AMMHOKHCJIOTBI: CTPOEHHE, CTepPeoXuMusi, OMOJIOrHYeCKH
Ba’KHbIE PeAKIUHN O.-aMHMHOKHCJIO0T. Kinaccnukauus u crpoeHue 0ejIKoB

AMUHOKHCIIOTBI, BXOJiIue B coctaB  OenkoB. CTpoeHue, HOMEHKJATypa.
Crepeounsomepusi. KHCIIOTHO-OCHOBHBIE CBOMCTBA, OUTIOJISIpHAS CTPYKTYpa.

Krnaccudukanus ¢ yueToM pa3nudHbIX MTPU3HAKOB: M0 XUMHYECKON MPUPOIC pagrKaia u
COZIepXKAIIMXCSI B HEM 3aMECTUTENIEH; MO MOJISIPHOCTH PATUKAIOB; IO KUCIOTHO-OCHOBHBIM
CBOMCTBaM: 3aMEHUMBbIC U HE3aMEHUMbIE AMUHOKHUCIIOTHI.

buonoruuecku BakHbIE peaKIMH O-aMHUHOKHUCIIOT: Je3aMUHUpPOBaHUE (OKHCIUTEIbHOE,
BOCCTaHOBUTEJIbHOE, TUAPOIUTUYECKOE, BHYTPUMOJEKYISIPHOE), TUAPOKCUIMPOBAHUE (CHHTE3
3aMEHUMBIX aMUHOKHCIOT), JAekapOokcmiupoBaHue (oOpa3oBaHHEe OHOTCHHBIX AaMHUHOB H
OMOpEryNaTOpOoB — KOJAMUH, THCTAMHMH, Y-aMHUHOMAcIlsHas KucioTta). buocunTes o-
AMUHOKHCJIOT U3 KETOKHUCIIOT: BOCCTAHOBUTEIbHOE AaMUHUPOBAHUE, TPAHCAMUHUPOBAHUE.

[lenTuapl. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MENTHUIHON CBA3U. YPOBHU
opranu3anui OelKOBBIX MoJeKyia. IlepBuuHas CTpykTypa OenkoB. YacTWYHBIH M TOJHBINA
rugaposn3. [loHaTHe 0 BTOPUYHOM, TPETUUHOW U YETBEPTUYHOM CTPYKTYypax.

[TonsiTHE 0 CNOXHBIX Oenkax. ' eMOrno0uH, CTpOeHUE, CBOMCTBA, 3HAYCHHE.

Jlekuusi-euzyaausanusi. buokaramm3. Crtpoenue, kiaccupukanmuss M MeXaHU3M
aercTBus (pepMeHTOB.

Cnenuduka ouokaranuza. Ctpoenue pepMeHToB. CrienupuIHOCTb.

Knaccupukanuss ¢(epMeHTOB: OKCHIOPENYKTa3bl, THIPOJIA3bl, H30MEpasbl, JIHA3bI,
TpaHcdepasbl, JINTa3bI.

Bnustaue ¢pu3nko-xuMuueckux (akTopoB HA CKOPOCTh (PepMEHTATHBHOMN peaKIuu

Jlekuusi-Bu3yaauszanmsi. YIJeBoAbl: KJaccupukalnus, CTPOeHHE, CBOMCTBA,
0moJI0ruYecKasi AKTUBHOCTh

[IpocTeie YIJIEBOJIBI. Knaccudukamms MOHOCAXapuI0B. Crepeonzomepust
MoHOocaxapuaoB. D- u L-crepeoxumuueckue psiabl. OTKpBITBIE U IHUKJIWYECKHE (DOPMBI.



@opmynel @umepa u  popmynsl Xeyopca. DypaHO3bl M NHPAHO3bI;, a- U [-aHOMEPHI.
[uknookcotayromepus. SIBieHre MyTapOTaILUH.

HyxneodunpHoe 3amernieHne Yy aHOMEPHOTO IIEHTpa B MHUKIWYECKUX (opMax
MoHocaxapuaoB. O- u N-rimko3usl. ['uaponus rauko3uaos. @ochaTtbl MOHOCAXAPHUIOB.

Oxkucienne MoHOcaxapusioB. BoccraHoBUTENbHBIE CBOMCTBA anb03. [ JIMKOHOBBIE,
[JIMKapOBBIE, TTIUKYPOHOBBIE KUCIOTHI. ACKOPOMHOBAs KUCIIOTA.

OOmiass xapakTepucTUKa © Kiaccudukanus noiucaxapuaoB. OIurocaxapuisbl.
Jucaxapunpl: ManbTO3a, 11EUI00M03a, JakTo3a, caxapo3a. CTpoeHue, HUKI0-0OKCO-TayTOMEpPHS.
BoccranoBurensHble cBOKCTBA. [ 'Maponus.

I'omononucaxapuapl: Kpaxman (aMuiio3a W aMHJIONEKTUH), TJIMKOTEH, JEKCTpaHbl,
uesuiono3a. IlekTuHbl (MONMUraJakTypoHOBast Kuciota). llepBuuHasi CTpyKTypa, THUIPOIIU3.
[TonsiTHE O BTOPUYHOM CTPYKTYpE (aMHUII03a, IIEJUTI0I032).

[etepononucaxapupl: THATypOHOBas KHUCJIOTA, XOHIPOUTUHCYIbGaThl. I[lepBuuyHas
cTpykrypa. lIpencraBienne o CTpoeHUH renapuHa.

Jleknus-suzyaausanusa. Hykiaeoruabl M HYKJIEHHOBbIE KHCJIOTbI: CTpPOEHHe,
0MOJI0rHYecKasi AKTUBHOCTh

HyxknenHnoBble OCHOBaHUS, BXOASIINE B COCTAB HYKIEMHOBBIX KHUCIOT. [IMpuMuanHoBbie
(yparwi, TMMUH, IMTO3WH) U TyPUHOBHIE (aJICHUH, TyaHWH ) OCHOBaHUs1. CBOMCTRA..

Hyxneosunnel. Hykineotuas.

[lepBuuHas cTpyKTypa HYKJIEHMHOBBIX KUCIOT. DochoamddupHas cBa3s. HykneorunHbpii
coctraB PHK u /IHK. I'ngpoan3 HyKJIEHHOBBIX KUCIOT.

[ToHsiTHE O BTOPUYHOM CTPYKTYpE HYKIEUHOBBIX KHCIIOT.

Hykneosunmono- u noiudocdarsr. AM®D, AJIO, ATD. Makpospruueckue COeJMHEHUS.

Huxotunamuaunykineotuanabie kohepmentsl. Ctpoenne HA [+ u ero docdara HAID+.

Paszgea 6. JIunuabl 1 HU3KOMOJIEKYJISIPHbIe OHOPEryasiTOpbI:KIaccupurkanus, CTpoeHue,
OmoJIorHYecKasi AKTUBHOCTh; MIEHTH(PUKAIUA OPraHUYeCKUX COeINHEeHU I

Jlekuusi-euzyaauszanus. Jlunmapl:  Kiaaccupukanusi, CTPpOeHHe, CBOWCTBA,
Onosiornyeckasi akTHBHOCTh

Owmpbuisiemble aunuabl. KUpel Kak cMech TpualuIriuuepuHoB. [loHsTHE O CTpoeHHH
BOCKOB. OCHOBHBIE MPHUPOJHBIE BBHICIIME MXUPHBIE KUCIOTHI, BXOISILIME B COCTaB JIHUIHUIOB.
Oco0eHHOCTH HEeHACBIIICHHBIX KUPHBIX KHCIIOT.

[lepokcumHoe okucieHUE (ParMEHTOB HEHACHIIMIEHHBIX JKUPHBIX KHUCIOT B KIETOYHBIX
MeMOpaHax, ero MexaHu3M. Poib NMepOKCHIHOTO OKHCIIEHHUS JUMUAOB MeMOpaH B JEWCTBUU
MaJIbIX 103 pagualy Ha opranu3M. CUCTEeMbl aHTHOKCHIAHTHOM 3aIlUTHI.

®dochonumnuabl. DochaTumaabie KUCTOTH. DochaTuaUIKOIaMUHBI H (HOChHATHIUICEPUHBI
(xedamunbl), GochaTHIUIXOTUHBI (JISMUTHHBI) — CTPYKTYpPHBbIE KOMIIOHEHTHI KJIIETOYHBIX MEM-
OpaH. JIunuaHbIA OUCITOM.

Chunronmunuas! 1 raukoIunuAbL. HeoMbuiseMbie Tunuabl. M3ompeHOU b,

Crepounpl. IlpencraBienne 00 WX CTpoeHMH W Ouosormueckoi posd. CTepouaHbIe
TOPMOHBI: CTpOCHHE, Ouojorndeckas poyb. JKeadHble KUCIOTBI — XOJeBasi, TIMKOXOJeBas,
TaypoX0JieBasl, CTpOEHHE, OUOJIOTUYECKasT POJb. XOJIECTEPUH — IMPEACTaBUTEIb CTEPUHOB, €TO
KOH(OPMAIIMOHHOE CTPOCHHE, CBOMCTBA, OMOIOTHYECKas POJIb.

Jlekuusi-suzyaauzanus. Kinaccugukanus, crpoenre U 0M0J10ru4ecKasi aKTUBHOCTh
TOPMOHOB M AJIKAJTOHU/IOB.

Knaccudukanms, crpoeHre u Onogorudeckas pojib TOpPMOHOB.

Knaccudukanus, crpoeHre u Onosoruueckast poiib alkoJIOHI0B.

Jlekuusi-suzyaauzanus. Kiaccugukanus, crpoenre U 0M0J10ru4ecKasi aKTUBHOCTh
H30MPEHOUT0B U1 BATAMHHOB

Knaccudukanms, crpoerne u Onosorudeckas pojib H30MPEeHOUI0B. TepneHsl. MoHO- u
onnmkmueckue TeprieHbl. ConpsKeHHBIE MTOTHEHbI, KAPOTHHOUIBL.



Knaccudukanus, crpoenne u Ouosioruueckas pojib BUTaMHHOB. BomopacTBopumbie H

KUPOPACTBOPUMBbIE BUTaMHUHBL. [IpUYMHBI W OCHOBHBIE CHUMIOTOMBI THUIIEp-, THIIO-
aBUTaMHUHO30B.
2.2.2. IlpakTHyecKue 3aHATHUS
Ne Ha3Banue pa3nena/TeMbl TexHoJi0rMsi NpoOBeeHUS Tpynoem.
TeMbI NPAKTHYECKUX 3AHATHH (uac.)
3 cemecTp
1 OCHOBHbBIE TIOHATHS XUMHUUYECKOW | KOMOMHUPOBAHHOE  3aHATHE, B 4
TEPMOJUHAMUKHU U TOM 4YHClIe C MPUMEHEHHUEM
OMO’HEPTeTHKH. AJIEKTPOHHOTO  OOY4YeHUs  H
JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI
2 XuMu4ueckas KHHETHKA U KaTajlu3. | KOMOMHUPOBAHHOE 3aHATHE, B 4
XHUMHUYECKOE paBHOBECHE TOM 4YHCIIE C IPUMEHEHHEM
3IEKTPOHHOTO o0ydyeHuss
JTUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN
3 CaoiicTBa pacTBOpOB KOMOMHHPOBAHHOE 3aHATHE, B 4
HU3KOMOJIEKYJISIPHBIX BEILIECTB TOM 4YHClIe C MPUMEHEHHEM
AJIEKTPOHHOTO ~ OOY4YeHUs  H
JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI
4 [IpoTonuTHyeckrue paBHOBECHUA U | KOMOMHUPOBAHHOE 3aHATHE, B 6
nporiecchl. bydepHsie cucTembl. TOM 4YHCIIE C IPUMEHEHHEM
AJIEKTPOHHOTO o0ydyeHuss
JTUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH
5 ['eTeporennsie paBHOBECHS B KOMOMHHPOBAHHOE 3aHATHE, B 2
pacTBopax 3JIEKTPOIUTOB TOM 4YHClIe C MPUMEHEHHUEM
AJIEKTPOHHOTO ~ OOY4YeHUs  H
JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIi
6 KomM1uiekcHble coeuHEHUs KOMOWHUpPOBAaHHOE 3aHATHE, B 4
TOM 4YHCIIE C IPUMEHEHHEM
3IIEKTPOHHOTO o0ydyeHuss
JTUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN
7 OU3UKO-XUMHUS TOBEPXHOCTHBIX KOMOWHHUPOBAaHHOE 3aHsATHE, B 6
SIBJICHUM M IUCTIEPCHBIX CUCTEM B | TOM 4YHUCJE€ C [PUMEHEHHEM
(G YHKIIMOHUPOBAHUH >KUBBIX ANEKTPOHHOrO  OOydeHus U
CUCTEM JTUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN
8 Crpoenue, HOMEHKIATYpa, KOMOMHHPOBAHHOE 3aHATHE, B 4
M30MEpHsl U CBOMCTBA TOM YHUCJIE€ C IPUMEHEHUEM
OMOJIOTUYECKH BaXKHBIX 3JIEKTPOHHOT'0 O0YYEHHUS U
MOHO(YHKIIOHAIBHBIX JUCTAHIIMOHHBIX
COEIMHEHUI 00pa30BaTeNbHBIX TEXHOJIOTUN
9 CtpoeHue u CBOMCTBA KOMOWHHUPOBAHHOE 3aHSTHE, B 6
AMUHOKHCIIOT U MENTHIOB TOM UHUCJIE€ C IPUMEHEHUEM
AJICKTPOHHOTO O0yUYEHUS U
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JUCTAaHIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTUN

10 | Knaccudukanus u MexaHu3M KOMOWHHMPOBAHHOE 3aHSTHE, B 2
nercTBUs epMEHTOB TOM YHCJIE C IPUMEHEHUEM
AJIEKTPOHHOTO O0yUYEHUS U
AUCTAHIITMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN

4 cemecTp

11 CtpoeHue u CBOICTBA yIIEBOAOB | KOMOMHMPOBAHHOE 3aHSTHE, B 6
TOM YUCJIC C IPUMCHCHHUECM
AJIEKTPOHHOTO O0yUYEHUS U
AUCTAHIITMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH

12 | Ctpoenue u cBoiicTBa KOMOWHUPOBAHHOE 3aHSTHE, B 2
HYKJICMHOBBIX KHCJIOT TOM YHCJI€ C IPUMEHEHUEM
3JIEKTPOHHOT'O O0YYEHHUS U
JIMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIi

13 CtpoeHue U CBOWCTBA JIMITUOB KOMOWHHMPOBAHHOE 3aHSTHE, B 6
TOM YUCJIC C IPUMCHCHHUECM
AJIEKTPOHHOTO O0yUYEHUS U

JUCTAHLIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHI
14 | N3onpeHonapl 1 BUTAMUHBI: KOMOWHHUPOBAHHOE 3aHSTHE, B 2
CTPOEHHUE U OHOIOrnYecKast TOM YHCJI€ C IPUMEHEHUEM
aKTUBHOCTb 3JIEKTPOHHOT'0 O0YYEHHUS U
JIMCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTH,
15 | ['opMOHBI U aJIKaJOUABI: CTPOEHHE | KOMOMHUPOBAHHOE 3aHATHE, B 3
1 Onosiornyeckasi akTUBHOCTb TOM 4HCJI€ C IPUMEHEHUEM
3JIEKTPOHHOT'O O0YYEHHUS U
JMCTAHIIMOHHBIX

00pa30BaTeNbHBIX TEXHOJIOTUN

KomOunupoBannas ¢opma mnpaktudeckoro 3aHsatus (KomOuHumpoBanHoe 3ansaTue). B
X0Jl¢ KOMOMHHMPOBAHHOTO 3aHATHS PEIIAeTCs KOMIUIEKC IMIAKTHYECKHUX IIeJei: CcooOIIeHue
HOBBIX 3HAHMIA, OpPraHHW3AIMS CaMOCTOSATEIBHOTO HM3YyUYEHUS HOBOTO Y4eOHOTO Marepuana;
dopMHpOBaHHE HAa OCHOBE YCBOCHHBIX 3HAHWUH OOIIUX KOMIICTEHIIM;, TOBTOPEHUE U
3aKpeIUieHue MPOWIEHHOTO MarepHalia; yTOYHEeHHEe, OO0O0OIeHHe W CHCTeMaTHU3alus
MOJYYCHHBIX 3HAHWW; OSKCIIEPHUMEHTAIFHOE TIOATBEP)KICHHE TEOPETUUYCCKUX IOJIOKEHHIA;
BBIPAa0OTKA YMEHUI M HAaBBIKOB CAMOCTOSITEIIBHOTO YMCTBEHHOTO TPYAQ; KOHTPOIb, aHAIU3 U
OlICHKA 3HAaHWH M YMEHHH OOYYaromuxcs, KOPPEKTHPOBKA YUEOHOTO IpoIecca Ha OCHOBE
pPEe3yNbTAaTOB MPOBEPKH, YTOYHEHUE M JIOTIOJIHCHUE 3HAHUH, MOJKPEIUICHHE YMEHUW; pa3BUTHE
MO3HABATEJIBHBIX CITOCOOHOCTEN oOyuaromuxcs. TakuM oOpa3oMm, B paMKax KOMOMHHPOBAHHOTO
3aHIATHS 00y4aroeMycss HEOOXOANMMO OBITh TOTOBBIM K pa3sHOOOpa3HBIM BUAAM JAESATEILHOCTU
KakK TeOpeTI/II‘IeCKOTO, TakKk U HpaKTI/I‘IeCKOFO XapaKTepa, 6 MOM Hucie C npumMeHeruem 31eKmpoHHOoco
06ylleHu}l u ducmanuuonﬂblx 06pa30661meﬂbelX MexXHOoN02UlL.

B XO0[4C ayAUTOPHBIX 3aHATHHI HCIMOJIB3YIOTCA CIICAYIOUINC O6paSOBaT€J'H>HLIe TCXHOJIOTHNH

Bunni Buabl ncnosib3yembix MeTtoanuyeckue
3aHATHH TEXHOJIOT Uil pa3bsCHEHH
Jlekun JICKIUSI-BU3Y T3 AN I'maBHOE B JIEKITMH — 3TO MBICIIB, JOTHYHOCTb,
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yMEHHE MT0Ka3aTh HHTEPECHOE B U3JIaraéMoM
BOMIPOCE, 1aTh POPMYITUPOBKH — CHKATHIE,
TOYHBIC ¥ 3aIIOMUHAOIITUECS, TOOUTHCS
MoJAbeMa UHTEIJIEKTYaIbHOM SHEPTUn
00y4Jaronuxcsi, BbI3BaTh JIBIXKCHUE MBICTH
BCJIE]T 32 MBICIIBIO JIEKTOPA, TOOUTHCSI OTBETHOU
MBICITUTENILHON peakuuu. JIekuus npu3BaHa
BBI3BIBATH Y CIIYLIATENICH pa3MBbIILICHUS,
MO/ICKa3bIBaTh HANIPABJICHHE CAMOCTOSTEIHLHOM
paboThI MBICTTH, IOOYXAATh K IEHCTBUIO, OBITH
ITKOJIOM HAYYHOT'O MBIITIICHHUSI.

[IpakTrueckue
3aHATHA

Tpaouyuonrnoe
npakmuieckoe 3ansamue,
3aHSATHE C PCIICHUEM
CUTYaI[HOHHBIX 3a/1a4.

IIpakTrueckue 3aHATHS — METOJ
PENPOYKTUBHOTO O0yUCHHS,
o0ecreynBaroOuil CBSI3b TEOPUH U IPAKTUKHY,
COJICUCTBYIOIIHI BBIPAOOTKE y CTYACHTOB
YMEHUI U HaBBIKOB [IPUMECHECHUS 3HAHUM,
IIOJIyYECHHBIX Ha JICKIIMH U B XOJ€
CaMOCTOSITENTbHOU PabOTHI.

B xome 3aHsATHII ¢ TpUMEHEHHWEM D3JEKTPOHHOTO OOYy4YeHHS H JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHI HCIOJIB3YIOTCS Clelylolne 00pa3oBaTelIbHbIE TEXHOJIOTHU!

Buasbl
3aHATHH

Buabl ncnoJsib3yemMbIx
TEXHOJIOTrHi

MeToanuyeckue
pa3bsicCHeHU s

JIucTaHIIMOHH BIH
YPOK

Oddunaitn i onnaitn
TEXHOJIOTHH: BEOMHAPHI,
BUJICOKOH(epeHIuH,
BUPTYyaJIbHBIC
MIPAKTUYECKHE 3aHATHS U
T.J.
KeticoBas-texHosorus:
WCIIOJIb30BaHNE HAOOPOB
(KeMCcoB) TEKCTOBBIX,
ayJIMOBU3yaAJIbHBIX U
MYJIbTUMEIHITHBIX
y4eOHO-METOAMIECKUX
MaTEepUajoB U UX
pacchuIKa st
CaMOCTOSTEIILHOTO
M3y4YEHUS YYaIUMCS TIPH
OpraHHU3aIyH
peryaspHBIX
KOHCYJIbTALlUN y
MpernoiaBaTenei.
NuauBuayanbHbIE U
TPYIIIOBbIE
KOHCYJBTAIUH,
peanu3yemMbie BO BCEX
TEXHOJIOTHYECKUX
cpenax: AIeKTPOHHAS
moura, chat-
KoH(pepeHuH, GopyMmbI,
BUJICOKOH(DEPEHIINH U

3aHsATHE TPOBOAMUTCS C IPUMEHEHUEM
H(}OPMaLIMOHHO-TEJIEKOMM YHUKAIITMOHHBIX
ceTel mpH OMOCPEI0BAHHOM (HA PACCTOSIHUM )
B3aMMOJICHCTBUH 00Y4arOIIUXCS 1
MEeAarorn4eckKux paboTHUKOB.
JucranunonHble 00pa3oBaTebHbIE
TEXHOJIOTHH MPEANOIAraloT yIaIeHHBIN
pexuM paboTHI.
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T.0.

TexHonoruu
MHTEPAKTUBHOTO
00y4eHHUs, TPYIIIOBOH 1
KOJUICKTUBHOU pabOTHI Ha
OCHOBE UCTIOJIb30BaHUS
CBOOOJTHBIX PECYPCOB,
pa3MelICHHBIX B
UHTEpPHETE,

ANEKTPOHHBIX
00pa3oBaTeNbHBIX
pPECYPCOB, BKIIFOUCHHBIX B
KOMIUTCKT YICOHHKA,
METOTUIECKUX
MaTepuasoB U
ANEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcos,
pa3paboTaHHBIX
MpernoaBaTeN MU

DJIeKTPOHHBIH
YPOK

3aHsATHE IPOBOAUTCS C IPUMEHEHUEM
cozieprkanieiicst B 0a3ax JaHHBIX U
UCIIOJIB3YEMOU IIpU peaIn3aluu
00pa3oBaTeNbHBIX MPOrpaMM HHPOPMALIUH
o0ecreynBaroIuX ee 00paboTKy
MH(GOPMALIMOHHBIX TEXHOJIOTHH, TEXHUUECKUX
CpPEICTB, a TaKXKe MH()OPMAIIIOHHO-
TEJIEeKOMMYHHUKALIMOHHBIX CETEH,
o0ecreynBaroIuX nepeaady rno JMHUSM CBSI3U
yKa3aHHOU MH(OpPMAIINH, B3aUMOJICHCTBHE
00yYJaOIINXCS U MeJarOTHYECKUX
pabOTHHKOB.

2.2.3. YueOHO-MeTOAMYECKOE 00ecnieYeHre CAMOCTOSITeIbHON PadoThl 00y4arouxcs

TemaTuka

®opma
NPOBECHUSs

TpyroemkocTh
(uac.)

3 cemecTp

1 [TepMmoauHamuka, KUHETHKA u

[KaTaJInu3.

3aHATHUAM, paboTa C HHTEPHET-

IMOATrOoTOBKA K IPAKTUYCCKHUM 2

pecypcamu u IbC.

PaBHOBECHUS B pacTBOpax

3aHATHUSAM, paboTa ¢ MHTEPHET-

MMOoATrOTOBKA K NPAKTUYCCKUM

pecypcamu u ObC

DU3UKO-XUMUS MOBCPXHOCTHBIX
SIBIICHHI 1 JUCIICPCHBIX CUCTEM

3aHATHUSAM, paboTa ¢ MHTEPHET-

MMOAroTOBKA K NPAKTUYCCKUM

pecypcamu u 9bC

OOmIasi XxapaKTEpPUCTHKA CTPOCHHS U
[pEaKInOHHON CIOCOOHOCTH]
OMOJIOTUYECKA BaKHBIX MOHO- TOJIH-
148 rerepoyHKINOHATIBHBIX
COCTUHEHUN

3aHATHUAM, paboTa C HHTEPHET-

IMOATrOoTOBKA K NPAKTUYCCKHUM

pecypcamu 1 ObC

4 cemecTp

OcobeHHOCTH
[pEaKIInOHHON CIIOCOOHOCTH U
OHOJIOrnYEeCKOM AKTHBHOCTH|
OMOTIOIMMEPOB U HX CTPYKTYPHBIX
KOMITOHEHTOB

CTpOCHWUS,

3aHATHUAM, paboTa C HHTEPHET-

IMOATr0TOBKA K NIPAKTUYCCKHUM

pecypcamu u ObC.

Jlunuapl W HU3KOMOJICKYJISIPHBIC
OHOperyasaTOphI:KIIacCupUKAIIHS,
CTpOCHUE, Ouosorudeckast
AKTUBHOCTh;UICHTU(DUKALINS
OpraHNYeCKUX COCTMHEHUMN

3aHATHUSAM, paboTa ¢ MHTEPHET-

MMOAroTOBKA K NPAKTUYCCKUM

pecypcamu u DbC.
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Bompocsl u 3amaHus Uisi MOATOTOBKM K IPOMEXKYTOYHOM aTTecTaluu, 3aJaHust s
CaMOCTOSITEIbHOW pabdOThl W METOAMYECKHE PEKOMEHIAIIMK I10 BBITIOJIHCHUIO 3aJIaHUN
CaMOCTOSITENIbHOM pa0OThI CTYICHTOB BKIIOUYEHBI B (DOH/T OIICHOYHBIX CPEACTB TUCIUTUIMHEI.

3. METOAUYECKHUE YKA3AHUA UISA OBYYAIOIIUXCA IO AUCHUIIJINHE

3.1. PexoMeHaannu 1o Te0peTHYECKOMY 00y4EeHHIO.

O PexTUBHOCTh OCBOCHMSI CTYACHTAaMU Y4Y€OHBIX AUCHUUIUIMH 3aBUCHUT OT MHOTHUX
(bakTOpOB, U, MPEXkIE BCEro, OT pabOThl Ha JEKIHIX (YCTaHOBOYHBIX M 0030pHBIX). Ha nexuuu
MOJKET OBITh BCECTOPOHHE PACCMOTpPEHA KaK OJHA Te€Ma, COOTBETCTBYIOLIAS OJHOMY BOIIPOCY
9K3aMeHa WJIM 3a4eTa, TaK M HECKOJIBKO CMEXHBIX TeM. B mocnennem ciydae JEKIHIO CIEAyeT
paccMaTpuBaTh Kak «IIyTEBOIUTENbY» IO TOMY MarepHaly, KOTOPBIM JOJDKEH OBIIAJETh
yuamuiics. [ oTBeTa Ha SK3aMEHE WJIM 3a4eTe MPOCTOr0 BOCHPOM3BEACHUS TEKCTa TaKUX
JeKUUHA HEIOCTaTOYHO. OJTO HE O3HayaeT, 4YTO MOJ00HBIE JEKIUH HeoOs3aTeNbHbl Ui
KOHCIICKTUPOBAaHUS W yCcBOEHUS. [IpaBUIBHO 3aKOHCIIEKTHPOBAHHBINM JICKIIMOHHBIN MaTepual
MO3BOJIET CTYJIEHTY CO3/1aTh YCTONUMBBINA (DYHIAMEHT JUIsl CAMOCTOSTEIbHOM MOATOTOBKH, /1aeT
BO3MOXXHOCTH MOJIYYUTh U 3aKPEMUTh MOJIE3HYI0 MHPOpMaLnio. IMEHHO Ha JIEKLIMU CO3Jat0TCs
OCHOBBI i1 3(PGEeKTUBHOW W TIJIOJAOTBOPHOW paboThl ¢ uWHPOpMAIMEH, KOTopas HY)KHA
CTYJEHTY, KaK B MPo(eCcCHOHANIBHOM, TaK U B TOBCETHEBHOM XKU3HHU.

Bocnpustue nekunuum M ee 3amuch — 3TO MPOLECC MOCTOSHHOTO COCPEJOTOYEHHOTO
BHUMaHUsl, HAMPABICHHOTO HA TTOHUMAaHUE PACcCYXIEHUH JIEKTOpa, 00lyMbIBaHHUE MOTYUYEHHBIX
CBEJICHUH, UX OILIEHKY W CXaToe M3JIoKeHUe Ha Oymare B ynoOHOU miist Bocripusitus Gopme. To
€CTb, CaMOCTOsITeNIbHAs paboTa CTyIEHTa Ha JIEKIWU 3aKII0YaeTCs B OCMBICICHUH HOBOM
uHbOpMallMK M KpaTKOW palnnoHanbHOM ee 3amucu. [IpaBuibHO 3amucaHHas JIEKLIUs TO3BOJISIET
riy0e YCBOMTh MaTepuai, YCHEUIHO MOATOTOBUTHCA K CEMHHAPCKHM 3aHATHUAM, 3a4eTaM H
JK3aMEHaM.

Caymas JeKIHio, Hy)KHO M3 BCEro IOJIy4aeMOro MaTepHuaja BhIOMpaTh M 3alHChIBATh
camoe riaBHoe. CrenyeT 3HaTh, YTO TJIABHBIC IOJIOKEHHS JIGKIIMU TPENOJaBaTesb OOBIYHO
BBIJICJIIET MHTOHALMEH WM TOBTOPSET HECKONbKO pa3. VIMEHHO MOATOMY MNpeaBapHUTEIbHAs
MOJrOTOBKA K JIEKIUHU IMO3BOJIUT CTYAEHTY YJIOBUTH TOT MOMEHT, KOTJa CleAyeT MEepeuTu K
KOHCIIEKTUPOBAHUIO, a KOTJIa MOYKHO MPOCTO BHUMATEIBHO CIIyIIATh JIGKLIUIO. B cBs3M ¢ 3THM
HEJMIIHE Tepe] HadajJoM CEeCCHU emle pa3 Oeryio MpOCMOTPEeTh YYEOHHUKH WM MpEeKHUE
KOHCIIEKTBI 110 H3Y4aeMbIM TIpeIMeTaM. OJTO CTaHeT MEPBHUYHBIM 3HAKOMCTBOM C TEM
MaTepuaioM, KOTOpBIM MPO3BYYUT Ha JIEKIUH, a TaKXkKe CO3JacT HEOOXOIUMBIN
MICUXOJOTUYECKUI HACTPOU.

UToOb!I MpaBUIIBHO U OBICTPO KOHCHIEKTUPOBATH JEKIUIO BAXKHO YUUTHIBATh, UYTO CIIOCOOBI
NoJauu JIEKIMOHHOTO MaTepualia MOTYT OBITh pasHbIMH. llpenojaBaTenb MOXXET IUKTOBATb
MaTepual, paccKa3bplBaTh €ro, HE JaBasi HUYETo IO/ 3alUCh, IMOO MPOBOAUTH 3aHATHE B (hopme
JManora co CTyleHTaMu. Yamie Bcero MOXKHO HAOMI0JaTh COCJUMHEHHE JIBYX WIH Tpex
BBIIIIEHA3BAHHBIX CTIOCOOOB.

O PeKTUBHOCTh KOHCIIEKTHPOBAHHUS 3aBHCHT OT YMEHHUS BIAJETh MPABHIBHOMN
METOIUKON 3amucu Jekiuu. KoHeyHo, crmocoObl KOHCHEKTUPOBAaHUS y KaXKJIOTO YeJIOBeKa
UHAUBUAYyalbHEL.  OIHAKO  CYIIECTBYIOT  HEKOTOphle Haubojee  ymnoTpedisiemble U
Hesnecoo0pa3Hble MPUEMbI 3aMTUCH JIEKIIMOHHOTO MaTepuara.

3anuch JEKIUM MOXKHO BECTH B BHJIE TE3MCOB — KOPOTKHX, MPOCTHIX IMPEIUIOKECHUH,
buKcUpyIOIUX TOJBKO OCHOBHOE cojep)kaHue maTepuana. KonuuecTBo M KpaTKOCTh TE3UCOB
MOYKET OTPEACIATHCSA KaK IMPEeroiaBaTelieM, Tak U CTyleHTOM. EcTecTBeHHO, 4TO Takas 3amuch
JeKUUU TpeOyeT BIOCIEICTBUM OOpalleHUs] K JIOMOJIHHUTENbHOU nureparype. Ha oTnenbHbIE
JIEKIIMM TPUHOCUTHh COOTBETCTBYIOUIMI MaTepuaia Ha OyMaKHBIX HOCHTENSX, NMPEJCTAaBICHHBIN
JIEKTOPOM Ha MOpTaie WK MPUCITAHHBIN Ha «3JIEKTPOHHBIN MOYTOBBIN SIIUK MPYNIbD (TaOIUIbI,
rpaduku, cxembl). JlaHHBII MaTepuan OyneT oXapakTepH30BaH, IPOKOMMEHTHPOBAH, JOMOJIHEH
HENOCPEJICTBEHHO Ha JICKLIUU.
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Kpome Te3ucoB BaKHO 3amHCHIBATh MPUMEPHI, T0KA3aTeIbCTBA, AaThl U MU(PHI, UMEHA.
3HAYUTENBHO O0JIEer4aroT MOHUMAHUE JIEKIIMU T€ CXEMbI U rpaUKu, KOTOPble BhIUEPUMBAET Ha
Jocke mpenojaBatenb. [1o Mepe BO3MOXKHOCTU CTYIEHTHI JOJDKHBI MEPEHOCHTHh UX B TETPalb
PAIOM C TEM TEKCTOM, K KOTOPOMY 3TH CXEMBI U TPa(UKU OTHOCSTCS.

XopoIo eciar KOHCIEKT JEKIUU JTOTOIHIETCS COOCTBEHHBIMU MBICIISIMH, CYXKICHUSMU,
BONPOCaMH, BO3HHUKAIOIIUMHU B XOJie¢ MPOCIYLUIMBAHUS COJIEP)KaHUSA JEKIUU. Te BOMPOCHI,
KOTOpBI€ BO3HUKAIOT y CTYJCHTA MPH KOHCICKTHPOBAHUU JICKIIMH, HE BCErJa IeJIeCO00pa3HO
3aJaBaTh Cpa3y TMpH MUX BO3HUKHOBEHHMH, YTOOBl HE HApYIIUTh XOJ PacCyXIeHUM
npenogaBarelnis. CTyIeHT MOET TOIMBITAThCSI OTBETUTh HA HUX CaM B MPOIECCE MOATOTOBKHU K
ceMHHapaM 1100 0OCYIUTh UX C MPENoIaBaTeIeM Ha KOHCYIbTAIUH.

BaxxHo u TO, Kak OyJeT pacroiokeH MaTepual B JICKIHH. Eciiu 3amich TE3UCOB BEIETCS
M0 BCEHW CTPOKE, TO IeIeCO00pPa3HO OTHENATh WX BpPeMsl OT BPEMEHH KPAcHOW CTPOKOW WIIH
MPOIMYCKOM CTPOKH. [IpuMepsl e U TOTOJHUTEIbHBIE CBEICHUS MOXXHO CMEIIAaTh BIPABO WU
BJIEBO IOJI TE3UCOM, a TaKKe Ha mojis. B TeTpaau HyXHO BBIIEIATh TEMbI JIEKLINN, 3aITUCHIBATD
PEKOMEHAYEMYIO [UIsI CAMOCTOSTETFHOW TMOATOTOBKH JUTEPATypy, BHECTH (aMUIINIO0, UMS U
OTYECTBO MpenojaBaTens. Hanuuue noseit B TeTpaan Mo3BOSIET HE TOJIBKO MOIYYUTh «POBHBIN
TEKCT, HO M JaeT BO3MOXXHOCTh TNPU HEOOXOAMMOCTH BCTABHTHb Ba)XHbIC JOTOJHEHUS H
WU3MEHEHHUS B KOHCIIEKT JIEKIIUH.

[Ipn cocraBneHUM KOHCIIEKTOB HEOOXOAMMO HCIIOJNIB30BaTh OCHOBHBIE HABBIKU
creHorpaduu. Tak B mpoliecce COBEPUICHCTBOBAHMSI HABBIKOB KOHCHEKTHUPOBAHUS JIEKLIUN
BaXHO BBIPA0OTATh WHIUBUAYaIbHYIO CUCTEMY 3allUCH MaTepualia, HAyYUThCS PAIMOHATBHO
COKpaIlaTh CJIOBA U OT/IEJIbHBIE CIIOBOCOYETAHHUS.

[IpakThka MOKa3bIBAET, YTO HE BCETJAa CTYACHTY YIAeTCs YCIEBaTh 3allUCHIBATh CIOBA
JIeKTOpa Ja)ke MPHU UCIOJIB30BAaHWU IMPHEMOB COKpAllleHHs cloB. B 3ToM ciydae A0mMycTHMO
o0paTHThCsl K JIEKTOPY C MPOChOON MOBTOPUTH ckazaHHOe. [Ipu oOpalieHnu BaKHO YETKO
chopmynupoBaTh MPOCKOY, yKa3aTh KaKOW OTPBHIBOK HEOOXOIMMO BOCIPOM3BECTH €IIE pas.
OpnHako He Bcer/a yA00HO MpephIBaTh X0 JIEKIUU. B 3TOM ciiydae MOXKHO OCTaBUTh MPOMYCK, U
nocyie JeKIUU YCTPaHUTh €ro Mpy MOMOIIM KOHCIIEKTa coceia. BaxkHO clenarbh 3TO B KOPOTKUM
CPOK, TIOKa CBEKa MaMsTh O BOCIIPUHSTON Ha JEKIIUU HHPOPMAIUH.

KpuTtepuu onleHKH JIEKIIMOHHOTO 3aHATHSI:
— TMpeABapuTEbHAS IMOATOTOBKA K JIGKIIMM IO 3asABJICHHOH TEeMaTHKEe B paMKax
CaMOCTOSITENTbHON PabOTHI;
— AKTUBHOC yYacTHe B JIGKIIMHM (OTBETHI Ha BOMPOCHI IPEMOAAaBATENsl BBICKA3bIBAHUC
COOCTBEHHOTO MHEHUS U T.J1.);
— coOmro/ieHre yaeOHOM AUCITUTUTHHBI.

3.2. PekoMeHIaIUM 110 NPAKTHYECKOMY 00y4eHH IO

3HAUUTENBHYIO DPOJb B H3YYCHUHM TMPEAMETa BBHIMOIHSIIOT TPAKTHYECKUE 3aHSATHS,
KOTOpBIE MPHU3BAHBI, MPEXKIE BCETO, 3aKPEIUIATh TEOPETHUECKHE 3HAHMS, MOJIyYEHHBIE B XOJIE
OPOCIYIIMBAaHUA W 3allOMHUHAHUS JIEKLIMOHHOTO MaTepuaia, O3HAaKOMJICHHA C Y4eOHOH u
HAay4yHOW JMTEpaTypod, a TaKke BBIIIOJTHEHUS CaMOCTOSITENIbHBIX 3aJaHui. TeM cambiM
NPaKTUYECKHUE 3aHATHUS CIIOCOOCTBYIOT MOTYYEHHUIO Hanboiee Ka4YeCTBEHHBIX 3HAHUH, [IOMOTal0T
MpUOOPECTH HABBIKA CAMOCTOSITEIIHHON pabOTHI.

[Tpuctynas K MOJATOTOBKE TEMBI MPAKTHUYECKOTO 3aHATHs, HEOOXOIUMO, MPEXKAE BCETO,
BHHUMATEJIbHO O3HAKOMUTHCSA C €ro IUJIAHOM. 3aTeM HEOOXOAMMO H3YYHTh COOTBETCTBYIOILKE
KOHCIIEKThI JICKIIMH, TJIaBbl YYEOHHMKOB W METOIMYECKHUX I0COOMi, pazo0paTbh HpUMEpHI,
O3HAKOMHUTBCSI C  JIOMOJHUTENBHOM JUTepaTypoil  (CHpaBOYHMKAMH, OSHIUKIONEAUIMH,
cioBapsimu). I[lpemmaraercs k HanOojee BaXKHBIM M CIIOKHBIM BOINPOCAM TEMBI COCTaBIATH
KOHCHEKThl OTBeTOB. KOoHCHEeKkTHpoBaHHUE TOMONHUTEIbHBIX HCTOYHUKOB TaK)Ke CIHOCOOCTBYET
Oosiee IUIOZIOTBOPHOMY YCBOCHHMIO YdeOHOro marepuana. Cieayer TOTOBHTH BCE BOIPOCHI
COOTBETCTBYIOILIETO 3aHSTHSI: HEOOXOAMMO YMETh JaBaTh OMpPENEICHHsS] OCHOBHBIM MOHATHSM,
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3HATh OCHOBHBIC MOJIOKECHUS TEOPUH, TIPABHIIA U (DOPMYITBI, IPEIOKEHHBIS JJIs1 3aTIOMUHAHUS K
KaXJI0U TEME.

Od4eBHIIHBI TPU CTPYKTYpHBIE YAacTH MPAKTUYECKOTO 3aHATHS: TPEaBAPSIIOIIas
(MOATOTOBKA K 3aHATHIO), HETMOCPEJACTBEHHO CaMO MPAKTUYECKOTo 3aHATHs (0OCYyKIeHue
BOIIPOCOB TEMBI B TPYIIE, PEIICHHE 3a7ad MO0 TeMe) U 3aBepliaronias 4acTh (MOCIeAyromas
paboTa CTyJIEHTOB MO YCTPaHEHUIO OOHAPYKHMBIIMXCS MPOOETIOB B 3HAHUSX, CAMOCTOSTEIHLHOE
pelIeHre 3a1a4 U BBINOJIHEHHE 3a/laHui 110 pACCMOTPEHHOM TEME).

He Tonbko camo mpakThyeckoe 3aHsATHE, HO U IMpeaBapsIolas, U 3aKI0vaonias 4acTi
€ro SBIIOTCS HEOOXOIAMMBIMU 3BEHBSIMHU II€JIOCTHOW CHCTEMBbI YCBOCHUS BBIHECEHHOW Ha
00CYX/ICHUE TEMBI.

[lepen odepelHBIM MPAKTHYECKUM 3aHATHEM IeJecoo0pa3HO BBIOJHUTH BCE 3aJaHUS,
npeIHa3HauYeHHbIE JJI1 CAaMOCTOSITEIbHOTO PACCMOTPEHUS, U3YUUTh JIEKIUIO, COOTBETCTBYIOLIYIO
TEME CJIEIYIOIIET0 MPAKTHUYECKOTO 3aHATHS, MOATOTOBUTH OTBETHI HA BOMPOCHI MO TEOPUH,
pazobpaTth mpumepbl. B mporecce MOArOTOBKM K MPAKTUUYECKOMY 3aHSTHUIO 3aKPEIUISIOTCS U
YTOYHSIIOTCSl y>K€ M3BECTHBIC M OCBAMBAIOTCS HOBBIE KAaTETOPHH, «SI3BIK» CTAHOBHUTCS Oorade.
CTONKHYBIIMCH B XOJA€ TMOATOTOBKM C HEJOCTaTOYHO TMOHSATHBIMA MOMEHTAMU TEMBI,
HEOOXOUMO HAWTH OTBETHI CAMOCTOSTENLHO WM 3a(UKCUPOBATH CBOM BOMPOCHI ISt
MOCTAHOBKHU U YSCHEHHUS UX Ha CAMOM MPAKTUYECKOM 3aHATHUH.

B Hagarne 3aHATHS CleIyeT 3a/1aTh PEToAaBaTeIi0 BOIPOCH [0 MaTepHUaly, BEI3BABIIEMY
3aTpYyJAHEHHsS B €70 MOHUMAaHUHU U OCBOCHHUHU.

B xoz1e mpakTH4eCKOro 3aHITHs KaXKIOMY CTYJIEHTY HaJ0 CTapaThCs 1aBaTh KOHKPETHBIE,
YETKHE OTBEThl IO CYIIECTBY BOMPOCOB, JOBOAUTH KaXAYI0 3aady JI0 OKOHYATEIbHOIO
pelieHus, AEMOHCTPUPOBATh MOHMMAHHE MPOBEICHHBIX PACUeTOB (aHAIHM30B, CUTYallWil), B
Cllydae 3aTpyIHEHu# oOpalaThcsl K MpernojaBaTenio. B xoe mpakTHuecKoro 3aHATUS KaXKIbIi
JOJKEH ONMHPAThCS HAa CBOM KOHCIEKTHI, CHICIAHHBIC HA JIGKIIMH, COOCTBEHHBIC BBIMCKH W3
y4eOHHMKOB TIO IAaHHOW TEME.

CaMoe riaBHOE Ha TMPAKTUYECKOM 3aHSATUM — YMETh M3JOKUTh CBOH MBICIH
OKPY’KaIOIIUM, TO3TOMY HE00X0IMMO 0OpaTUTh BHUMaHKE Ha MOJIE3HbIE COBETHI:

1. Ecnu cTyaeHT 4yBCTBYET, YTO HE BIAJCET HABBIKOM YCTHOTO M3JI0KEHHUS, HEOOX0IUMO
COCTaBUTh MOJPOOHBIN IJIaH MaTepuaia, KOTOpbI OoH OynaeT minaratb. Ho Tonbko miaH, a He
MOJIPOOHBIA OTBET, YTOOBI N30€KATH 3aUUTHIBAHHS.

2. CtyaeHTy HEOOXOAMMO CTapaThCsl OTBEYATh, MPUACPKUBASCH TYHKTOB IJIaHA.

3. Ilpu ycTHOM OTBETE HE BOJIHOBAThCS, TaK KaK BOKPYT JpY3bs, a OHU OYCHb
OyaroenareiabHbl K MPUCYTCTBYIOIINM.

4. Crieryer TOBOPUTH BHATHO MPHU OTBETE, HE YIOTPEOISAThH CIIOBA-TIAPAZUTHI.

5. [1one3Ho U3T0KUTH CBOU MBICIH 0 TOMY MJIM HTHOMY BOIIPOCY JI0Ma, B OOILIEKUTHH.

[Tpu HEOOXOAMMOCTH ClieyeT 00pamaThes 3a KOHCYIbTAIMEH K TpernoaaBarento. Mas va
KOHCYJIbTAIINIO, HEOOXOAMMO XOpOILIO MPOAYyMaTh BOMPOCHI, KOTOpbIE TPEOYIOT pa3bsICHEHUS.
Pabora Ha BceX MPAaKTHUUECKHUX 3aHATUSX B TEUCHHE CEMECTpa TO3BOJISIET MOJATOTOBUTHCS 0€3
TPYAHOCTEH M YCHEIIHO CIaTh 3a4eT.

Kpurepun oueHKH pe3yJibTATOB BbINOJHEHHS] MPAKTHYECKOT0/J1a00paTOPHOTO

3aJaHUA:
OHGHKa COTJIIMYHO» — TOYHOEC, MMPABUJIBHOC BBITIOJIHCHUC 3aJIJaHUSA, ITIOUCK PCHICHUA.
OHGHKa «XOpouIo» — MpPaBHUIBHOC BBIIIOJIHCHUC 3aJaHud, IOUCK PCHICHUA, CCTb

HEeOO0JIbIIINe HETOYHOCTH B TIOJYYEHHOM Pe3yJbTaTe I OQOPMIICHUH.

OueHka «yIOBIE€TBOPUTEIBHO» — MHOTO HETOUHOCTEH B MOPSJIKE BBIMOIHEHUS 3aJlaHUs,
OmMOKH 0QOPMIIEHHUS, 3aTPYAHEHHUS 110 BHIMIOJTHEHNUIO aHAJIOTUYHBIX JEHCTBHIA.

OrneHka «HEYOBIETBOPUTEIHLHO» - OTCYTCTBHE HEOOXOIUMBIX 3HAHHWMA MO0 M3YYCHHOMY
MaTepuany, OTCYTCTBUE MpPEACTAaBICHUI O pealn3yeMoil TEeXHOJIOTMH, OMIMOKH B Mpoliecce
BBITIOJTHEHUS 33 TaHHUS.
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3.3. PexoMeHAaIUH 110 YJIEKTPOHHOMY 00Y4€HHIO U MPUMEHEHHIO TUCTAHIMOHHBIX
00pa3oBaTeJIbHbIX TEXHOJIOTHIl.

Cornacio ct. 16 ®enepalbHOrO0 3aKOHA IO 3JIEKTPOHHbIM OOyYyeHHeM TTOHHUMAETCs
opraHusanysi 00pa3oBaTeNIbHON JIEATEIHHOCTH C IPUMEHEHHEM COJiepiKalleiicss B 6a3ax JaHHBIX
U HCIONB3YeMOW TpU  pealu3aluud  o0pa3oBaTelIbHBIX mporpamMm uHpOpManmu U
obecrieunBarouX ee 00paboTKy WH(OOPMAIMOHHBIX TEXHOJOTHM, TEXHUYECKHUX CPEICTB, a
Takke WHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CEeTei, 00eCleunBaronX Mepenady Io
JUHUSM CBSI3U YKa3aHHOW HMHQOpMAaIUH, B3aUMOJCHCTBHE OOYyYarOIIUXCS U MEAaroru4ecKux
pabOTHHKOB.

Ilon JAMCTAHIHOHHBIMH oGpa3oBaTeJbHbIMU TEXHOJIOTUSIMH MTOHUMAIOTCS
o0Opa3oBaTeNbHbIC TEXHOJOTUH, peain3yeMble B OCHOBHOM C NMPUMEHEHHEM HH(OpPMAIOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CETe MpH OIMOCPEJOBAHHOM (HAa pACCTOSHUHU) B3aUMOIECHCTBUU
00y4aromuxcst U MeJarorndeckux paboTHUKOB.

DnexTpoHHOEe OOyueHHue IMpearnoyiaraeT UCHOoIb30BaHue MH(OPMALIMU, colepKalieiics B
0a3ax JaHHBIX, 1 UHHOPMAIIMOHHBIX TEXHOJIOTHA U WHPOPMAIIMOHHO-TEIEKOMM yHUKAITHOHHBIX
ceTelt I ee 0OpabOTKH W Mepenaddl MpU B3aUMOJCHCTBUM OOYYAIOIIMXCS M TMEIarornYecKux
paboTHUKOB.  JlMCTaHIIMOHHBIE  O0pa3oBaTelbHBICE  TEXHOJOTMH  PEAU3YIOTCS  depes
MH(GOPMALIMOHHO-TEIEKOMMYHUKAIIIOHHbIE CETH, KOrja oOydaroliuecss M IeJaroruyeckue
pabOTHUKH HAXOMSATCS HAa PACCTOSTHUU.

To ecTs 1 B TOM, U B IpyroM ciy4yae IpelycMaTpuBaeTCsl UCIOIb30BaHUE KOMIIBIOTEpA U
ceTeBoil  MHQPACTPYKTYpBl, HO TMPH  OJICKTPOHHOM OOYYEHHH OTO  HHCTPYMEHTHI
HENOCPEJICTBEHHOTO B3aUMOJACHCTBUS OOYYAIOIIUXCSA M IMEJAaroruuyeckux pabOTHUKOB, a MpU
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHUAX — YIATICHHOTO.

OCHOBHBIE B1/Ibl YYEBHOM JIEATEJBHOCTU C IPUMEHEHMEM JIOT:

JIEKLMHU, peau3yeMble BO BCEX TEXHOJOTMYECKHX cpeAax: paboTa B ayIUTOPUH C
AIIEKTPOHHBIMU Y4E€OHBIMU KYPCAMH IO PYKOBOJICTBOM METOIMCTOB-OPTaHH3aTOPOB, B CETEBOM
KOMITBIOTEPHOM KJIacce B CHCTeMe on-line (cructema oOIIeHUs TPernoiaBaTesis i 00yJaronuxcs B
peXuMe pealbHOTO BpeMmeHu) u cucreme off-line (cucrema oOmeHHus, Tpu KOTOPOI
MpernoiaBaresib U o0yJaromuecss 0OMEHHBaIOTCs HH(popMaImeld ¢ BpEMEHHBIM IMPOMEXYTKOM) B
dbopMe Tene - ¥ BUACONEKINN U JICKIH-TTPe3eHTAIIHIA;

MpPAKTUUYECKHE, CEMUHApCKUE 3aHATHS BO  BCEX  TEXHOJOTMUECKHX  Cpelax:
BUZCOKOH(epeHnnu, cobecenoBanus B pexuMme chat (cuctema oOIIEHUS, TPU KOTOPOM
YYaCTHUKH, MOJKIIOYeHHbIE K IHTepHET, 00CY AAI0T 3a/JaHHYI0 TeMY KOPOTKHUMH T€KCTOBBIMU
COOOIIIEHUSIMU B PEKUME PEaTLHOTO BPEMEHH ),

3aHATHS B Y4eOHO-TPEHHUPOBOUYHBIX KJlaccaX, KOMIBIOTEPHBIN J1a00paTOPHBINA MPAKTUKYM,
npodeccCuoHaNbHBIC TPEHHHTH C HCIIOIh30BAHHEM TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

camocTosiTenibHas paboTa oOO0ydYaromMxcs, BKJIIOYAIOIIAas M3y4YEeHHUE OCHOBHBIX H
JOTIOTHUTEIBHBIX Y4€OHO-METOUYECKIX MATEPUANIOB; BBIMOJIHEHUE PACUCTHONPAKTHUCCKUX H
pacyeTHO-rpapUIECKUX, TECTOBBIX W MHBIX 3aJ]aHUI; TeMaTHUECKUX pedepaToB U dcce; paboTy C
WHTEPAKTUBHBIMU Y4eOHHKAMH W Y4eOHO-METOAMYECKUMH MaTepuaiamM, B TOM YHCIE C
CEeTeBBIMM  WMJIM  aBTOHOMHBIMH  MYJbTUMEAUMHBIMU  DJIEKTPOHHBIMU  y4eOHUKAMU,
MpaKTUKyMaMu; paboTy ¢ 6a3aMu TaHHBIX yIAJTCHHOTO AOCTYIIA;

TEKYIHe U PyOeKHBbIE KOHTPOJIH, MPOMEXKYTOUHBIC aTTecTanuu ¢ mpumenenuem JJOT.

OCHOBHBIE BHU/JIbI VUEBHOM JAEATEJIBHOCTU C ITIPUMEHEHHEM 50:

CaMOCTOSITeNIbHAS. MHTEPAKTUBHAS M KOHTPOJHpyeMas HHTEHCUBHAs paboTa CTyNIEHTa C
y4eOHBIMU MaTepuajlaMH, BKJIIOYAIOIMIMMH B CeOs BUICOJICKIIMH, CIANIbI, METOIUYECKUE
PEKOMEHJIAlUM MO0 HW3YYEHUIO JUCHUIUIMHBI M  BBINOJIHEHUIO KOHTPOJBHBIX 3aJaHUM,
KOHTPOJIbHBIEC U UTOTOBBIC TECTHI.

4. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM JTACHUILIAHBI
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4.1. MaTepuaibHO-TeXHUYECKOe o0ecreyeHue

Peanuzanust mporpamMmbl y4eOHOM AMCUMIUIMHBI TMpeArojaraeT Hajaudue y4eOHOTo
KaOuHeTa.

O6opynoBanue y4eOHOT0O KaOMHETa U pabovnX MECT KaOWHeTa:

1. ®numnuapr.

2. Cron gyis mpenoaaBaTtelis.

3. Cryn anig npenojaBaTesis.

4. CTOonbl yYEHUUYECKHE.

5. Crynbs y4eHUYECKHE.

TexHuueckue cpeacTBa 00yUeHHS: TPOSKTOP, HOYTOYK.

OO6opynoBaHMe MW TEXHOJOTHYECKOE OCHAIICHHE pabouux MECT: ayJuOBHU3YyaJIbHBIE U
KOMITBIOTEPHBIE CPEACTBA OOY4YCHHMS, IUAAKTHUCCKHH Marepuasl, MHOTO(YHKIHOHAIBHBIHI
KOMIUIEKC IIperojaBaTeis, HaTypajJbHble OOBEKThI, MOJAEIH, NPUOOPbHI W HAOOPHI JUIs
IIOCTAaHOBKH JIEMOHCTPALIMOHHOTO W YYCHHYECKOTO OSKCIIEPUMEHTa, Ie4YaTHble U HKPaHHO-
3BYKOBBIE CpEACTBAa OOyUYEHHsI, CPEJCTBA HOBBIX HMH(OPMAIMOHHBIX TEXHOJIOTHH, PEaKTHUBBHI,
BCIIOMOTaTeNIbHOE 000pYJOBAaHHE M HHCTPYKIIHH.

4.2. UadpopmaunonHoe odecnevyenne 00y4eHus

OcHo8Hble UCMOYHUKIL:

1. XKonnun, A. B. O6mas xumus : yuebnuk / A. B. XKonnun ; nog pen. B. A. Ilonkosa,
A. B. Xonnuna. - Mocksa : [DOTAP-Menua, 2014. - 400 c. - ISBN 978-5-9704-2956-3. -
Texkcr : oanekrponnsd // DBC "Koncynmprant crymenta" @ [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785970429563.html (mata oopamenus: 11.03.2022). -
Pexxum noctyma : 1o noanucke.

2. TwoxkaBkuHa, H. A. buoopranndeckass XumMus : PYKOBOACTBO K IPAKTHYECKUM
3aHATHSIM : yueOHoe mocobue / mox pen. H. A. TrokaBkunoit. - MockBa : [DOTAP-Menua,
2020. - 176 c. - ISBN 978-5-9704-5600-2. - Tekct : snexrponnbsiii // ObC "KoncynbraHnt
crynenta" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785970456002.html
(mata oopamenust: 11.03.2022). - Pesxxum mocTyma : 1Mo moArucKe.

Llononanumenvhvie uCmouHUKU:

1. PomanmoBa, C.B. buoopranmueckass XuM#sl B BONpOCaX M OTBETaX: Yy4eOHO-
MeToauueckoe mocooue: B 2-x yactax / C.B. Pomannosa, A .M. Ilanacenko, JI.B. Po3en0miom;
Tam6. roc. yH-T uM. ['.P. [lepkaBuna. - Tam60B: MU3nat. nom TI'Y um. I'.P. [lepxaBuna, 2013. -
Y.2.-2013.-93

2. TwoxkaBkuHa, H. A. buoopranndeckas XumMus : PYKOBOACTBO K IPAKTUYECKUM
3aHATUAM : yueO. mocobue / mox pen. H. A. TrokaBkuHoi - MockBa : [ D0TAP-Menua, 2016. -
168 c. - ISBN 978-5-9704-3801-5. - Tekct : anexrponssiii / OBC "KoHcynbTaHT cTyneHrta" :
[caiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970438015.html  (mata
obpamenust: 11.03.2022). - Pexxum mocTyma : 1Mo MoAMHUCKe.

3. babkoB, A. B. O6mas u Heopranuueckass xumus : yuyeOnuk / A. B. babkos, T. U.
bapa6anogra, B. A. IlonkoB. - 2-¢ u3na. , ucnp. - Mocksa : [ DOTAP-Menua, 2022. - 384 c. -
ISBN 978-5-9704-6784-8. - Tekcr : anekrponnsiii // OBC "KoncynbranT cryaenra" : [caiit]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970467848.html (mata oOpameHus:
11.03.2022). - Pexxum goctyna : 1o MoJI1CKe.
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4. babkos, A. B. Xumus : yueOnuk / A. B. babkos, T. U. bapa6anosa, B. A. [lonkos. -
Mocksa : 'DOTAP-Menua, 2020. - 352 c. : un. - 352 c. - ISBN 978-5-9704-6149-5. - TeKCT
anektponuslt  // OBC  "KoncymeranT  cryneHrta” : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970461495.html (mata oopamenus: 11.03. 2022)
Pexxum octyma : 1o noanucke.

5. 3ypabsH, C. 3. Oprannueckast xumus : yaeOHuk / C. D. 3ypabsH, A. I1. JIy3un ; mox
pen. H. A. TrokaBkunoi. - Mocksa : [DOTAP-Menua, 2019. - 384 c. : un. - 384 c. - ISBN 978-
5-9704-5296-7. - Texcr : anekrponnbiii / OBC "Koncynprant crymenrta" : [caiit]. - URL :
https://www .studentlibrary.ru/book/ISBN9785970452967.html (nata obpamenus: 11.03.2022). -
Pexxum goctymna : mo noamnucke.

6. TrokaBkuHa, H. A. Opranndeckas xumus : yueonuk / H. A. TiokaBkuna [u ap. | ; mox
pen. H. A. TrokaBkunoi. - Mocksa : [DOTAP-Meaua, 2019. - 640 c. : w1 - 640 c. - ISBN 978-
5-9704-4922-6. - Texkct : snexrponusbii / IBC "KoncynbranTt crymenta" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970449226.html (mata oopamenus: 11.03.2022). -
Pexxum octyma : 1o noanucke.

Humepuem-pecypcuol:

1. Onexrponnas 6ubnuorexa TI'Y. — URL: https://elibrary.tsutmb.ru/

2. DOnekTpoHHBIM  Karamor ¢yHmameHTanbHOW  OubOmmorexkm TI'Y. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog/

3. YHuBepcuTeTcKas OMOIMOTEeKa OHJIANH: AJIEKTPOHHO-O0MOMMoTeuHas cuctema. - URL:
http://www.biblioclub.ru

4. Kaura®oHn: 3neKkTpoHHO-0nOmoTedHas cuctema. - URL: http://knigafund.ru

5. KoHucyapranT = cTydeHTa:  3JEKTpOHHO-OMOnMoTeyHas  cucrema. -  URL:
http://www.studentlibrary.ru

6. Hayunas snextponnas 6ubimmnoreka eLIBRARY.RU. — URL: http://elibrary.ru

7. Poccuiickast rocynapcTBeHHast onommoteka. - URL: www.rsl.ru

8. Poccuiickas HanmoHanbHas 6ubnuoreka. - URL: www.nlr.ru

9. HayuHnas snektponHas OuOnmoreka Poccuiickoii akamemun ectectBozHanus. - URL:
www.monographies.ru

10. www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI rOpbI»)

11. www. hemi. wallst. ru (OOpa3oBarenbHBI CaWT I MIKOJIBHHUKOB «XUMUSY).
www.alhimikov.net (O6pa3oBaTebHBIN CAUT IS IIKOJILHUKOB)

12. www. chem. msu. su (DnexTpoHHas 6UOIMOTEKA IO XUMHUN)

13. www.enauki.ru (uHTepHET-U31aHNE IS yuuTeneil «EcTecTBeHHbIC HAYKH)

14. www. 1september. ru (meTonuueckas razera «IlepBoe ceHTIOPs»)

15. www. hvsh. ru (xypHan «Xumus B IIKOJIE»)

16. www.hij.ru (kypHan «XuMUs U KHU3HbY)

17. www.chemistry-chemists.com (37€KTpOHHBIN KypHaT «XUMHUKUA U XUMUS).

Hcnonvsyemvie obpazosamenvhvie niamgopmol:
- IHEBHUK.PY

- zoom

- videourok.ru

- SAxnacc

- skype

5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUSA

Pe3ysbTaThl (OCBOCHHBIE DopMbI H
OcHoBHbIE MOKa3aTen
npogeccuoHaIbHbIC H MeTOo/bI
OLIEHKH pe3yJibTara
o01mme KOMIeTeHINH) KOHTPOJIs
OpHEeHTUPOBATHCS B | 3HaeT: YcTHBIN 1
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YCIIOBUAX
TEXHOJIOTUM
npodeccuoHaIbHON
JeATEeTbHOCTH.

CMCHBI
B

- OCHOBHBIE TIOHATUS U ONpEAEICHUS
XHAMUH;

- (U3UKO-XMMHUYECKYIO CYIIHOCTb
[IPOLECCOB, NPOUCXOIALIUX B  JKUBOM
OpraHu3Me;

- OCHOBHBIC XUMHUYCCKHUEC TCOPHUH,
OKas3blBalOLIMe BKJIaA B (HOpPMUPOBaHHE
COBPEMEHHOM €CTECTBEHHOHAY4YHOU

KapTUHBI MUDA;
- 3aKOHOMEPHOCTU M3MEHEHHs (PU3MUecKux
U XUMUYECKUX CBONCTB HEOPraHWYECKUX U
OpPTaHMYECKUX COCIMHECHHIA B 3aBUCHUMOCTHU
OT UX CTPOCHUS,

- XUMHUYECKYIO
CUMBOJIUKY.

- XHMHKO-OMOJIOTHYECKYI0  CYIIHOCTh
IPOLECCOB, MPOUCXOMAUIMX B  KUBOM
OpraHM3Me Ha MOJCKYJISIPHOM YpPOBHE;
3aKOHOMEPHOCTH  HM3MCHEHHS  (DU3HKO-
XUMHUYECKHX CBONCTB OHMOIOJIMMEPOB M HX
CTPYKTYPHBIX KOMIIOHEHTOB OT MX CTPOSHUS
Y BHEITHUX YCIIOBHIA

Ymeer:

- MPOTHO3MPOBATh CBOICTBA BEILECTB U MX
PEaKIMOHHYI0 CIMOCOOHOCTh B KOHKPETHBIX
YCIIOBUSIX OKpYXKaroleil cpepl, B TOM YHCIe
YKHBOTO OPTraHU3Ma;

- UHTEPIPETUPOBATH OCHOBHBIE PE3YJIbTAThI
COBPEMEHHBIX 1abopaTOPHBIX
UCCJIeIOBaHUM Y OOJIbHBIX

- pemaTth CTaHJApTHBIE 3aa9u
npodeccuoHaTbHON JeSITeTbHOCTH c
UCTIONB30BAHUEM JAHHBIX O CTPOCHHH U
CBOWMCTBaX COCIWHEHUH, COOpaHHBIX C
UCTIOJIh30BaHUEM nH(GOPMAIIMOHHO-
OMJIMOTEUHBIX PECYPCOB;

- CAMOCTOSITENIbHO PACHIMPATH, YIIIYOIsATh U

TCPMHUHOJIOTUIO u

npuoOpeTaTh  3HAaHWS 1O  XUMHH C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
o0pa3zoBaTenbHBIX U WHGOPMAIIMOHHBIX
TEXHOJIOTHIA;

- pacrno3HaBaTh MPUYHUHHO-CIIEICTBEHHBIE
CBS3U B3aHMOJICHCTBHUSI COCIUMHEHUM B

Pas3IMYHBIX MTPOIIECCaXx.
- O0OBACHATH POJIb XUMUU B (DOPMUPOBAHHU
HAYYHOT'O MHPOBO33PEHHSL.

MMCHhMEHHBIN
orpoc,
HaAOJIFOIEHYE U
OLICHKA
pe3yabTaToOB
BBIIOJIHEHUS
MPaKTHYECKOTO
3aHATHS, OLIEHKA
BBITIOJTHEHHUS
CaMOCTOSITEIILHO
i paboTHI.
Texkymuit u
pyOeXHBIT
KOHTPOJIb C
MIPUMEHEHHUEM
JOT.
Brimonaenune
KOHTPOJIBHBIX
3aJaHuH,
KOHTPOJIBHBIX U
HUTOTOBBIX
TECTOB C
MPUMEHEHHEM

90.

5.1 TunoBble 3a1aHUA TEKYIIEr0 KOHTPOJIS

Tunosble 3alaHuA 1JIl TECTUPOBAHUSA

1. BydepHast eMKOCTB 3TO - ...
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(2a) KOJIMYEeCTBO MOJIb-IKBHBAJEHTOB CHJIbHOI KHMCJIOTHI MU CHJIbHOM IIEJ04Hd, KOTOpoe
HYKHO BBeCTH B 1 iuTp OydepHOro pacrsopa, 4ro0bl H3MEHUTh BOJOPOAHBIH MOKAa3aTe/b
HA eIMHHUILY;

(0) KOIMYECTBO SKBUBAJICHTOB CHJIBHON KHUCIOTHI MM CHJIBHOM IIENIOUH, KOTOPOE HY>KHO BBECTH
B | tutp OydepHoro pacTBopa, 4T00bI N3MEHUTH BOJAOPOIHBIN MTOKa3aTeIb HAa CAUHUILY;

(B) KOJIMYECTBO MOJIb CHUIBHOM KHCIOTHI MM CHJIBHOM 11€7104YH, KOTOPOE HYKHO BBECTH B 1 UTp
OydepHoro pacTBopa, 4ToObI U3MEHHUTH BOJOPOIHBIN MTOKa3aTeh HA JBA;

(T) KOJIMYECTBO MOJIb CUJILHOM IIEJI0UH, KOTOPOE HY)KHO BBECTH B 1 nuTp OydepHoro pacTBopa,
YTOOBI U3BMEHHUTH BOJAOPOIHBIN MTOKA3aTENNh HA SAHHHUILY.

2. Onpenenute KOHIEHTPALIMIO (MOHL/;[M3) nonos H', ecim pH = 4
(@107  (©)10°; (®)10* () 10°.

3. lucniepcHasi cuctemMa ¢ ra3000pa3Hoi AUCTIEPCHOHHON CpeIoi
(a) a3po3oab; (0) omynbcusi; (B) cycnensus; (T) meHa.

4. OTBevaeT 1 NpaBUIaM COBPEMEHHON MEXTyHApOJAHON HOMEHKIIATyphl Ha3BaHUE «2-METHII-
4-0yTaHo»?

a) Ha3BaHHE JIaHO NPABUIIBHO;

0) HeMpaBUIILHO PACIIOJIOKEHBI COCTABHBIE YaCTH Ha3BaHMS,

B) HENIPABWJIBHO BbIOPaHa HyMepauusi;

') HETPAaBWJIBHO BHIOpaHa I1aBHAs 11ETIb.

2. Hanuiure ypaBHEHUE MOTYYCHUS dTaHAIS U3 3TaHoJa. KakoB MexaHU3M peakiuu:
a) OKHUCJIeHHE ITAHO0JIA;

0) OKHCJICHHE dTaHaJIs;

B) pa3yIOKEHUE ITAHOJA,

') BOCCTAaHOBJICHHE ATaHOJIa

3. Kakoe coennHeHnne momyduTcs U3 JISHIIMHA MIPU ACUCTBUN (epMeHTa JeKapOOKCHITa3bl:
a) 3-metuii-1-aMuHOOyTaH;
0) 2- OKCO-4-METHITIEHTAHOBAs KUCJIOTA,
B) U30JICHIINH;
) 2-MeTuiI-4-aMUHOOYTaH;
1) BaJIMH.
Tunosbie CUTYallHOHHBbIE 321241
1. Paccumraiite M3MEHEHUE SHTPONHHM, PHTAJIBIMU W 3Hepruum ['mbbca mpu c.y. s
PEeaKIU OKUCIIEHUS TJIFOKO3bI 10 ATaHOJIa, IPOTEKAOUIEH B OpraHU3Me:
C6H1206 () — 2C2H5OH(>K) + 2C02(r).
Pemenue:
HCNOJb3ysl GopMYyJIbI JJISl pacyeTa HTPONMHU, IHTANbNMH M 3Hepruu I'mbd6ca nmpu c.y.
NPoM3BeIeM pacueT Ui peakuuu
C6H120°6 (TB)— 2C2H50H(m)+ ZOCOZ(r)- . .
AH (peaxkuun) =2 - AH (C;Hs0Hg) +2 - AH (COyp) - AH (CsH 1206 (1v)) =
. 2:(-276.9) +°2 ©(-393.51) — (- 1263.8(2) =-77.02 KI[)K{MOJ‘IL
AS sog(peaxkumn) = 2 - AS 205(C2H5OH ) + 2 -+ AS 208(CO2(r) = AS 208(C6H 1206 (18)) =
. 2 161.000+ 2 - 213.67 —269.50 = 5015.84 I[)K/MOJIL;K
AG rog(peakuun) =2 + AG 208(C2:H50H ) + 2 *AG 208(CO2r)) - AG 208(C6H1206 (18)) =
2-(-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 k/I:x/Mmo0.1b

OtBer: AH o(pealculzm) =-77.02 k1:x/M0J1b; ASozgg(peaKHHI/I) = 515.84 x/moab-K;
AG yog(peakumu) = -220.16 kx/M0J1b.
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2. JIna peakyun COyg) + Cis) <> 2CO ) paccunramTe:
a) AGop_u,,m npu 298K; 6) Temneparypy, npu KOTOpoil 006a HampaBIeHUs Ipolecca
PaBHOBEPOSITHBI.
Pemrenue:
a) AG=AH-T -AS (1)
Paccuutaem AH u AS peaknumn:
AH08(peaxuun) = 2 - AHozgs(CO(g)) - AHozgs(C02(g)) = 2:(-110.52) — (-393.51) = - 172.47
k/1K/MOJIB
AS’yos(pearimm) = 2 - AS 205(COg) - AS 208(COsg) = 2 - 197.54 — 213.67 = 181.41 Jlzx/(Mostb
K)
IMoacTaB/sieM moJiyueHHbIe JaHHbIE B IepBOe YPaBHEHHE U NOJy4aeM
AG’ p-wnn = = 172.47 - 298-181.41-107 = - 226.53 k/lx/M01b
0) ecoiu 00a HanpaBJIeHUs Mpolecca paBHbl, To0 AG =0,

TormaAH=T - AS,aT =i—2 , paccuuraem T
—172.47
=—=950.72 K
181.41.-1073

Ortser: AGop_u,m =-226.53 x/lx/moun; T=950,72K

3. DHeprusi akTUBALMKU PEAKIMH KUCIOTHOTO TUIIPOJIM3a caxapo3bl npu 37 C paBHa 102
k/[>x/MoIb, @ B IPUCYTCTBUU (pepMEHTA SHEPIrHs aKTHBALUU CHIDKaeTcs a0 35 k/[x/monb. Bo
CKOJIBKO pa3 ObICTpee MPOTEKAET peaklysl THAPOIIN3a caxapo3bl B IPUCYTCTBUU (epMeHTa?

Pemrenue: Bocnosib3yemcs GpopmyJiou:

I Ky Ea, —Eq
= 2 — =55
ey RT
TeMIepaTrypy nepeBeaeM B kejabBUHbI: T =37 +273 =310
In k}z{/kl =-(35-102)/(8.31-107-310) = 25.996

=2 = 25996 = 1 95.101
kq

OtBeT: B NIpUCYTCTBUM (pepMEHTa peaKLys NpoTeKaeT ObICTpee B 1,95-10" pas.

TunoBble 3aJaHUA 1JI NUCbMEHHOH CAMOCTOSATEIbHOM PadoThl / KOHTPOJBLHOIO
cpesa

I. OTo BemecTBO MpeACTaBIIET COOON BA3KYIO OCCIBETHYIO JKHAKOCTH, IJIOXO PACTBOPUMYIO B
BOoZEe. BXOOUT B COCTaB KOCMETHMYECKMX M MOIOIIUX CPEICTB B KadecTBE HMyibraropa. B
OpraHu3Me 4YejIOBeKa IIPUCYTCTBYET B COCTaBe JIMIKIOB. BXoaur B cocTaB mpemnapara
«JIuHeTon», NPUMEHSIOMUICSA PU TEPMUYECKUX U XUMUYECKUX MOPAKCHUAX KOXKH, a TAKKE
npu aTepockiepo3e (YKperisisi MeMOpaHbl KJIETOK, MpemnapaTr yKpemiser u cocynsl). [lox
NeMCTBUEM a30TUCTOM KUCIIOTHI WJIM OKCHJIOB a30Ta IpeBpamaercs B 0ojiee BBICOKOIUIABKHMM
npocTpaHcTBeHHBIH u3omep. OOeciBeunBaer OpoMHYI0 BoAy. Berymaer B peakuuio
HEUTpAIU3aluu C TUAPOKCUIOM HATPHs, OKUCIIETCA BOAHBIM PACTBOPOM II€pMaHraHaTa Kajlus
IIPY KOMHATHOW TEMIIEPATYpE.
BeimonnuTe cnepyromue 3agaHus:
1. Hamummure CTpyKTypHYIO (OpMYyNy BEIIECTBa, €ro Ha3BaHUS 1O TPUBHUAIBHOM U
Mex1yHapoAHOM HOMEHKIaTypaM.
2. Hanumute cTpyKTypHBIE (OPMYIIBI M Ha3BaHUA | CTPYKTYpHOTO H30Mepa M OJHOTO TOMOJIOra
JTOTO BEILECTBA.
3. Hamummure CTpyKTypHbIE (GOPMYIBI M Ha3BaHUS MPOCTPAHCTBEHHBIX H30MEPOB ATOTO
BELIECTBA.
4. Hanumnre ypaBHEHHE peakLUy HEWUTpadu3aluu Ul 3TOro BeuiectBa. HasoBure mpoaykr
peakuuu.
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5. HanumunTe ypaBHEHHE peakiMy OpOMHpPOBaHMsS Uil 3TOro BemiecTBa. Ha3oBuTe mpoaykT
peakuuu.

6. Hammmure ypaBHEHHE pEakLMM OKHCIEHUS 3TOTO BELIECTBA BOJHBIM PacTBOPOM
IIEpMaHraHaTa KaJus IpU KOMHAaTHOU Temneparype. HazoBure NpoayKT peakuy.

7. Hanumure ypaBHEHUE pEaKIUU M30MEPHU3ALMU OTOrO BELIECTBA I10J IEHCTBUEM a30TUCTON
KHCJIOTHI WJIM OKCUIOB a30Ta. HazoBHTE MpOAYKT peakuuu.

8. Hammuurte ypaBHEHME peakUuu TUAPUPOBAHMS Ul 3TOro BemiecTBa. Ha3zoBute NnpomykT
peakuuu.

9. Hanummre (opMyiay IpoOCTOr0 OMBUISEMOTO JIMIKAA, B COCTaB KOTOPOIO BXOAHMT OCTaTOK
9TOrO BelecTBa. [y munuaa HalMInTe PeaKulo OMBUICHHUS.

10. Ecau Ob1 peakuuu 6, 7, 8 u 9 mporekanu npu ydacTHH (EpMEHTOB, K KaKUM Kilaccam
(dbepMeHTOB OHHM ObI OTHOCHITUCH?

Ortger.

1. Ctpykrypnas ¢popmyna Bemectsa CH3 (CH2)7 CH=CH (CH2)7 COOH

HassaHue 110 TpuBHaabHOM HOMEHKIIATYPE — OJICMHOBAs KUCIIOTA.

Haszsanue nmo MexayHapoIHOW HOMEHKIJIATYpe — IIUC-9-0KTaIelleHOBasA KUCIIOTa.

2. CTpyKTypHBIi HU30Mep (HapUMep, U30MEp IO MOJO0KEHUIO JBOMHOM CBSI3NU:

CH3 (CH2)6 CH=CH (CH2)8 COOH

HasBanue no MexxayHapoqHoil HOMEHKIAaType — nuc-10-oKTaseneHoBas KUCIoTa.

["'omomnor, conepkamuii Ha ogHy rpynny —CH2— menpmre: CH3 (CH2)6 CH=CH (CH2)7 COOH
3. Ha3Banue no MexayHapoITHOM HOMEHKJIAType — LHUC-9-TeNTaIelleHOBAsI KUCIIOTA.

CH; (CH,), (CH,); COOH CH; (CH,), H
N c=¢/ N c=¢”
H/ N\ H /H '\ (CHy, COOH

rc-9-oKTaserieHoBas (0JICMHOBAs) KUCIOTa  TPaHC-9-OKTajerieHoBas (JIanInHOBAsT) KUCIOTa

4. Peakuusi HEUTpaIU3aluu ¢ TUAPOKCUIOM HATPHUA:

CH3 (CH2)7 CH=CH (CH2)7 COOH + NaOH— Hzo + CH3 (CH2)7 CH=CH (CH2)7 COONa
HaszBanue npoaykTa peakiuu: ojeaT HaTpus, HaTpHeBasl COJb LIMUC-9-0KTaAeIEHOBOM KUCIIOTHI.
5. Peaknust GpoMHpOBaHUS:

CH3 (CH2)7 CH=CH (CH2)7 COOH + Br2— CH3 (CH2)7 CHBr—CHBr (CH2)7 COOH
Ha3Banue npoaykra peakiuu: 9,10-qubpomMcreapuHoBas kuciora, 9,10-1uOpomMokTageKaHoBas
KHCJIOTA.

6. Peakiusa B3auMMOAEHCTBUS C BOIAHBIM PAcTBOPOM II€pPMAHraHaTa Kajusl NP KOMHATHOM
TeMIlepaType:

3CH3 (CH2)7 CH=CH (CH2)7 COOH + 2KMnO4 + 3 H20 — 2 MnO2 + 2 KOH +

+3 CH3 - (CH2)7 — CH(OH)-CH(OH) — (CH2)7 — COOH

HasBanue MpOAYyKTa peaKkIuu: 9,10-quruapokcrucTeapuHoOBas KHUCJIOTA, 9,10-
JUTUAPOKCUOKTAIEKAaHOBAs! KUCIIOTA.

7. Peakiusa u3oMepu3aiuu:

CH, (QH%_ <CH2)7 COOH  N.Oy CHa\(CéIi)7< H
el H A (CH,), COOH

HasBanue npoaykra peakiuu: TpaHc-9-0KTaJAelieHOBask KUCI0Ta, 3JauIMHOBAs KUCIIOTA.
8. Peakuusi rugpupoBaHus:

CH3(CH2)7CH=CH(CH2)7COOH + H2 — CH3(CH2)7CH2CH2(CH2)7COOH
HasBanue npoaykra peakiuu: cTeapruHOBasi KUCIIOTa, OKTaIeKaHOBask KUCIIOTa.

9. Peak1iiuss OMBUICHUS
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CH,—0—CO—CHs, CH.—OH
CH-O-CO-C,;Hy;, + 3 NaOH — CH-0OH + 3 C,-H-,COONa

CH~-0-CO-C,;H3; CH.—OH oneatHaTpuA
TpuonennrnuuepuH rMHUEPHH
10. Peakuuu 6 u 8 moriu Obl KaTaJM3WpOBaTh OKCHUIOPEIYKTa3bl, peakiuio 7 — u3omepasa,
peakuuio 9 — runposnasa.
II. JlanHOE BEIIECTBO SIBJISETCS TETEPOPYHKUHUOHATIBHBIM aM(OIUTOM, SBISETCS ONTUYECKH
AKTUBHBIM MOHOMEPOM JJisi MOCTpoeHHsl OenkoB. B ero mosekyne npucyrcTtByer 3 aroma
yriepoja, pajnkaia MOXKHO OTHECTH K THAPO(GOOHBIM. DTO BELIECTBO MOXKET CHHTE3UPOBATHCA B
OopraHusMe, BCTymaTb B  peakUuu  JeKapOOKCHJIMPOBAHHS,  JI€3aMUHHUPOBAHUS U
TpaHCAaMHHHPOBaHUS. BelecTBo BXOAUT B cocTaB OEJIKOB MBIIIEYHOW M HEpBHOW TKaHU. B
CBOOOJHOM COCTOSIHUM HAaxOIUTCS B TKaHsAX Mo3ra. IlepeHocutr amMmuak u3 nepudepuiHbIX
TKaHEW B MEUYEHb JUIsl €rO BBIBEIECHUS M3 OpPraHuW3Ma, B 3TOM KauyeCTBE NPUHUMAET y4yacTHE B
JETOKCUKAIMM aMMHuaka Mpu OONbIIMX (PU3UYECKHX Harpy3kax. OTO BEIECTBO MOXET OBITh
CBIPBEM JIJISl CUHTE3a IVIFOKO3bl B OPTaHU3Me. JTO JIeJaeT €ro BaXHbIM MCTOYHUKOM PHEPIHH U
peryiasiTopoM YypoOBHs caxapa B KpoBH. llageHue ypoBHS caxapa M HEIOCTAaTOK YIJIEBOJIOB B
OUIE NPUBOJUT K TOMY, YTO MBIIIEUHbIe O€JNKH pa3pyllaloTcs, W IE4YeHb IpeBpallacTt
MOJIy4YE€HHOE BEIECTBO B INIIOKO3Y, YTOOBI BEIPOBHATH YPOBEHB TTIIOKO3bI B KPOBH.
Beinonnute cneayromue 3ajaHus:
1. Hanummure CcTpykTypHyI0 (opMylly BemecTBa, €ro Ha3BaHWUA IO TPUBHAIBHOU W
MexayHapoaHOW HOMEHKIIATypaMm.
2. Hanumure CTpyKTypHbIE (OpMYJBI M Ha3BaHHUS OJHOTO T'OMOJIOTA, OJHOTO CTPYKTYPHOIO
M30MEpPA U SHAHTHOMEPOB ITOI'O BELIECTBA.
3. Hanummure ypaBHEHHE peaklMK HEUTPAIU3ALUU ISl STOTO BEIECTBA THIAPOKCUIOM HATPUS U
COJIAHOU KUCJIOTOM. HazoBUTE IPOYKTHI peakuu.
4. Hanumute ypaBHEHHE pEaKIMHU JACKapOOKCHIIMPOBAHUS M ITOrO BEIIECTBA € €ro
B3aUMOJICUCTBUS C O-KETOrayTapoBoil kuciotrod. HazoBure mnpoaykTel peakiuu. K kakum
KJIaccaM OTHOCATCS (PepMEHTBI, KaTaIU3UPYIOLIHE 3TH PeaKkinu?
5. Hanummure ypaBHEHHE peakUUU BOCCTAHOBHUTEIBHOI'O M OKUCIMTEIBHOIO J1€3aMUHUPOBAHUS
sToro BemiectBa. HazoBuTe mpoaykTsl peakiuu. K KakuM KiaaccaM OTHOCSTCS (epMEHTHI,
KaTaJU3UPYIOIIUE 3TH PeaKkiuu?
6. Hamumwure ypaBHEHHME  pEaKIMM  TUAPOIMTHUUECKOTO U BHYTPUMOJIEKYJISIPHOTO
JIe3aMUHUPOBaHMS ATOro Beniecta. HazoBure npoaykTel peakiuu. K kakum kiaaccaM OTHOCSTCS
(bepMeHTBI, KaTATU3UPYIOLINE 3TH peaKuu?
7. Hanummure ypaBHEHHE peaKUUH B3aUMOJCHCTBUS 3TOrO BEHIECTBA C JIM3UHOM U
[JIyTaMUHOBOM Kuciotoil. IIpoaykr peakuun HazoBute. B kakoil obGmactu pH Oyzmer nexatsb
M303JIEKTpUYECKas TOUKA IPOTYKTa PEaKUm?
8. Kakyro cpeny mokaxer BOIHBIA pacTBop 3Toro BemiectBa? K kakomy anektpoxy Oyner
JIBUTATHCS ATO BEIIECTBO, €CIIU AIeKTpodope3 mpoBoauTh npu pH = 9?
9. B kakue B3aMMOJEWUCTBHSA MOXKET BCTyNaTh pPaJuKal 3TOTO BELIECTBA IpPH MOCTPOCHUU
TPETUIHOU CTPYKTYpHI Oenka?
10. Hanummwure Ha3BaHus [BYX-TPEX BEILECTB JTOT0 XK€ Kiacca, KOTOPbIE HE MOIYT
CHUHTE3UPOBATHCS B OpraHU3ME.
Ortger.
1. CH3CH(NH2)COOH
Hassanue 1o TpuBuaabHOM HOMEHKIIATYPE — aJlaHUH.
Haszganue nmo MexayHapoaHO HOMEHKIaType — 2-aMUHOINPOINIAaHOBAsi KMCJIOTA.
2. 'omonor: CH3CH2CH(NH2)COOH Ha3Banue: 2-aMHHOOYTaHOBasI KUCIIOTa
Crpykrypssiid nzomep: CH2(NH2)CH2COOH Ha3Banue: 3-aMUHOTIPOIIAHOBAs KUCJIOTA
OHaHTHOMEpBHI:
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COOH COOH

\ |
H—C— NH, H,N—-C—H

|
C L[; CH;
D-amaHms L-amasHim

3. CH3CH(NH2)COOH + NaOH— CH3CH(NH2)COONa + H20

HasBanue npoaykra: HaTpueBas coJib 2-aMUHONPOIAHOBOM KHUCJIOTBI

CH3CH(NH2)COOH + HCl— CH3CH(N+H3)COOHCI-

Haszsanue npoaykra: THAPOXIJIOPH 2-aMUHOIIPONAaHOBON KUCIIOTBI

4. CH3CH(NH2)COOH— CH3CH2NH2 + CO2

Ha3Banue nmponykra: aMMHO3TaH. @EpMEHT OTHOCUTCS K KJIacCy JIMas.

CH3CH(NH2)COOH + HOOCCH2CH2COCOOH— CH3COCOOH +
HOOCCH2CH2CH(NH2)COOH

Ha3BaHue mpoJyKTOB: MUPOBHUHOIPAgHAs U TIIyTAMUHOBAs KHUCIOTbl. PEPMEHT OTHOCHUTCA K
KJaccy Tpancgepas.

5. CH3CH(NH2)COOH + H2— CH3CH2COOH + NH3

Ha3Banue nmpoaykra: nmponaHoBasi kuciiota. @epMeHT OTHOCUTCS K KIIACCy OKCUAOPEAYKTA3.
CH3CH(NH2)COOH + [O] - CH3COCOOH + NH3

Haszanme mnpoaykra: 2-okcompomnaHoBasi kuciota. @DepMeHT OTHOCHTCS K  Kjaccy
OKCHUJOPENYKTA3.

6. CH3CH(NH2)COOH + H20— CH3CH(OH)COOH + NH3

[IpoaykT: 2-ruapoKcurponanoBas Kuciaora. DepMeHT OTHOCUTCS K KJIaCCy OKCUAOPETYKTa3.
CH3CH(NH2)COOH— CH2=CHCOOH + NH3

Ha3Banue nmpoaykra: nmponeHoBast kucyiora. @epMeHT OTHOCUTCS K KIIAcCy JIMas.

7.

CH3CH(NH2)COOH + H2N(CH2)4CH(NH2)COOH + HOOCCH2CH2CH(NH2)COOH—
2H20+

+ H2N-CH-CO-NH-CH-CO-NH-CH- COOH

CH3(CH2)4NH2CH2CH2COOH

Hassanue npoaykra: amaHWIIM3HINIYTaAMUHOBAs KUcioTa. pl= 7.

8. BomHbIil pacTBOp ajlaHWHA MOKAXET cpey, Om3Kyro K HelTpanbHou. K anomy.

9. 'mnpodoOHbIEe B3aUMOACHCTBHS.

10. JleiinmH, U30JEUIIMH, BaduH, (CHUITANIAHUH, JTU3WH, METHOHWUH, TPEOHUH, TpUnTodaH, T.c.
HE3aMEHUMbIE AMHUHOKHUCIOTHI

III. B Tpex mpoOupkax HaXOAATCS PAacTBOpHl ajdbOymuHa, GopMmaTuHa M yKcyca (B OJHOM
npobupke oAHO BemlecTBO. IIpemnoxure peakuu pacro3HaBaHMsS STHX BemlecTB. s nByx
BEIIICCTB HAIMCATh YPAaBHEHUS PEAKIIHIA.

Otser.

Wnentudukaiuss — 3TO YCTAaHOBJIICGHHE TOXKJIECTBA HEU3BECTHOI'O COCAMHEHHUS C JIPYTUM,
U3BECTHBIM. [IJ1s1 3TOr0 OOBIYHO COMOCTABIISIIOT CBOWCTBA BEIIECTB, MCIOJIb3Yysl KauyeCTBEHHbBIE
peaKIyy, XapakTepHbIe JUIsl TaHHOTO KJlacca coeIMHeHUNH. ATbOyMuH — 3T0 Oe0K, hopManuH —
BOJHBIA pacTBOpP (popMalibJIeTHAa, YKCYC— BOJIHBIA PACTBOP YKCYCHOM KHUCIIOTHI.

1) BriOupaeM KadyecTBEHHYIO peakiuio Ha Oenok. B moOom Oenke MpUCyTCTBYIOT MENTHIHBIC
cBs3u. KauecTBeHHON peakiuell Ha TENTHUIHBIC CBA3U SBISETCS OmypeToBas peakmus. (s eé
NpPOBEICHUS K OTOOpaHHBIM MpoOaM J00aBIsieM pacTBOp THAPOKCHAA HATPUS M HECKOJIBKO
KareJib pacTBopa cyiab(dara Meau, THIATEIBHO TepeMeniath. B mpobupke, coaepxkamieid mpooy
pacTBopa anb0yMHHA, TOSBUTCS (PHOJIETOBOE OKpAIIMBAHHE.

2) KadecTBeHHBIX peakiuii Ha aJbJACTUIHYIO TPYMITy HECKOJIbKO. MOXHO TIPHBECTH PEAKITUIO
«cepedpsHOTO 3epKayiay WK B3auMojeicTBre ¢ ruapokcuaom meau (I1).

Bo3bMéM mpoObl IByX OCTaBIIMXCSI BELIECTB, AO0aBUM K HUM aMMMayHBIM PacTBOP OKCHAA
cepeOpa U cierka mojaorpeeM Ha BoAsiHOW OaHe (He mepememuBas). B mpobe ¢ ¢popmanmHoM Ha
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CTCHKaxX MNpPOOMPKH TOSBUTCS OC3TAOK cepedpa — «cepeOpsHOe 3epKajio» — KaueCTBEHHas
peakuus Ha aJIbJETUIHYIO TPYIIY.

YpaBHEHHE peakLyu:

HCHO + 2[Ag(NH3)2]OHz—u> HCOONH4 +2Ag| + 3NH3 + H20

Hpyroii cnoco6 uaeHTHPUKAIMK: B JBE MPOOUPKH HATMBAIOT MO HECKOJIBKO Kareidb pacTBOpa
TUAPOKCUAA HATpwsi, JOOABISIOT HECKOJNbKO Kameidbh pacTBopa cyinbpara wmemu. K
obOpasoBagmiemycsi roryoomy ocanky ruapokcuna meaw (II) moGaBisroT mpoObI OCTAaBIIMXCS
IBYX BEIIECTB (HECKOJIbKO Kamenb). [IpoOMpKH OCTOPOKHO HArpeBalOT 10 KHUIICHHS,
Ha0JI0IAl0T U3MEHEHHE IIBETa 0Ca/iKa OT TOJIyOOro A0 KeJITOro U KUPIUYHO-KPaCHOTO.
YpaBHEHUsI peaKIuil:

CuSO4 +2NaOH — Cu(OH)2| + Na2SO4

HCHO + 2Cu(OH)2| —— HCOOH + 2CuOH| + H20
romy0oii KENTHIN

2CuOH —— Cu20] + H20,

KpaCHBII

3) [loaTBepAUTH MPUCYTCTBHE B TPEThEH MPOOUPKE YKCYCHOM KHCIOTHI MOXHO IO PEAKLUUHU C
kapOoHaToMm Hatpus. [Ipu noGaBIeHNH K MOCIeAHEH MpoOe TBEPIOTO KapOoHAaTa HATPUS WK €r0
pactBopa HaOIr01aeTCsl BBIACTICHUE Ta3a.

YpaBHEHUE pEeaAKIIUH:

CH3COOH + NaHCO3— CH3COONa + CO2T + H20

5.2. lllkaJyia oneHNBAHUS NMPOMEKYTOUHON aTTEeCTAIUMN

Heckpunrtops! (ypOBHU) — OCHOBHBIC MPU3HAKH

Orenka KoMmnerenmnu
0cBOEHUS (TIOKa3aTeNN JOCTHKCHHSI PE3yJIbTaTa)
«OTIAYHOY / OK-9 OTAM4HO OOBSICHIET MEAUITMHCKUE TTPOIIECCHI C
«3a4YTEHO) HCII0JIb30BAaHUEM €CTECTBEHHOHAYYHOTO MOIX0/1a

OTIUYHO KCMONIB3YET 3aKOHOMEPHOCTH U METObI
XUMHH JUIs pelieHus Npo(ecCHOHAIbHBIX 3a/1a4.
<XOPOIIOY» / «3a4TEHO) OK-9 XopoIo 00BSICHAECT METUITMHCKUE TIPOIIECCHI C
HCIOJIb30BAHHUECM CCTCCTBCHHOHAYYHOT'O IMOAX0Aa
XO0po11I0 UCTIONb3YEeT 3aKOHOMEPHOCTH M METO/Ibl XMMUHU
U1 perIeHns: MPOPeCCUOHANBHBIX 3a1a4.

<yI0BJIETBOPUTEIBHHOY OK-9 VY 10BIETBOPUTETHHO OOBSICHSICT METUITUHCKUE
/ «3a4yTEeHOY MPOLIECCHI C UCIIOJIb30BAHUEM €CTECTBEHHOHAYYHOTO
moaxomaa

Y 10BIETBOPUTENBHO UCIIOIb3YET 3aKOHOMEPHOCTH U
METO/Ibl XMMUHM JJIsl PEIIeHHs] TPOPECCHOHAIBHBIX 3aa4.
«HEYIOBJIETBOPUTEIBH OK-9 He 00bscHIET MEAUIIMHCKUE TTPOLIECCHI C

0» / «HE 3aUTEHO» UCIOJIb30BAHUEM €CTECTBEHHOHAYYHOTI'0 OX0/1a
He ucrnons3yeTr 3aKkOHOMEpPHOCTH ¥ METO/bI XMMUH IS
pelnieHys NpoecCHOHANBHBIX 3a/1au.

6. OCOBEHHOCTHU OPI'AHU3AIIUU OBPA30BATEJIBHOI'O MTPOLUECCA JJI51
HUHBAJINIOB U JINL C OTPAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbSA
OOyueHne MHBAJIMIOB M JHMII C OrPAaHUYECHHBIMH BO3MOXXHOCTSMHU  370POBbS
OCYIIECTBIISIETCSI B COOTBeTCTBUM c: [lopsiikoM  opraHu3alud M OCYUIECTBIICHUS
o0pa3oBaTeNbHOW  JEATENBHOCTM MO  00pa3oBaTENIbHBIM  HpOrpaMMaM  CPEIHEro
npodeccuonanibHoro obpazoBanus (IIpuka3 MwunucrepcTtBa o0pa3oBanus u Hayku PD ot
14.06.2013 Ne464); MeronnyeckuMU PEKOMEHJAIUAMH TI0 OpPraHU3allMl 00pa30BaTEIHHOTO
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mnmponecca mjid 06yquH;1 HHBAJIMAOB W JIMI C OIPpaHUYCHHBIMHU BO3MOKHOCTSAMU 300POBbBA B
o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICIIETO O00pa30BaHHsA, B TOM YHCJIE OCHAIEHHOCTH
oOpa3zoBarensHoro mporecca (yreepxkacHsl 08.04.2014 r. Ne AK- 44/058H); TpeboBanusMu x
OpraHM3any 00pa3oBaTENIbHOIO Ipoliecca g 00y4eHUs WHBAIUIOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 3O0POBbI B HpO(i)GCCI/IOHaJIBHBIX O6p330BaTeJ'H>HI:IX opraHusanusax, B TOM
YHUCJIe OCHAIIGHHOCTH OOpa3zoBaTesbHOro mporiecca (yrBepkaensl 26.12.2013 Ne 06-24128H).
MCTO,Z[I/I‘-ICCKI/IMI/I PCKOMCHAAMAMU 110 pcaiu3aluun OGp&SOB&TCHBHBIX nporpamMm CpeaHEro
npodecCHoHAIbHOTO 00pa3oBaHus U MPO(HECCHOHATLHOTO OOYyUEHHUS JIUI] ¢ MHBAJIUIHOCTHIO U
OrpaHUYCHHBIMUA BO3MOKHOCTAMH 3A0POBbA C IMPUMCHCHUCM 3JICKTPOHHOI'O 06y‘-ICHI/IH )41
JTUCTAHIIMOHHBIX  OOpa3zoBarenbHbIX TexHonorud  (yrBepxkaeHsl MUWHITPOCBELIEHU A
POCCHMU 10.04.2020r. Ne 05-398).
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7. JIMCcT BHeCeHHUsI M3MEHEeHHUIl B pad0o4ylo NporpaMmMy I CIUNINHbI

(monmymio,npaktuke, [MA) EH.03 «Xumus»

(Haumenosanue)
(HaumeHosanue)

o CHETUATEHOCTH CpenHero npoQeCcCHOHATLHOTO

00pazoBaHUS

34.02.01 CecTpHHCKOE €TI0

(k00, HaumeHosaHue
cneyuanbHocmu)

YTBEPXK/JCHHYI0O YYEHBIM COBETOM HWHCTUTYTa/(aKyibTeTa

Howmep TekcT u3mMeHeHus [Tporokon 3acenanus kadeaps

N3MEHEHUS Ne | aaTa

27




